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UOT: 631.7
LONKORAN VILAYaTjNiN TORPAQ TiPLORI VO ONLARIN SU EROZIYASINA
UGRAMASI VOZiYYOTININ TOHLILI

Abbasova, U.I. magistr
Lonkoran Doviat Universiteti,
(e-mail: ulka.abbasova@gmail.com)

Xiilasa: Lonkaran vilayatinin algaq, orta vo dagstoyi qursaqlarinda torpaq seraitinin saciyyavi xiisusiyyatlori va onlarin
formalagsmasina tesir eden amillor mdvcud fond, arxiv materiallarinin vo odobiyyat menbslerinds dorc edilmis
moalumatlar asasinda tohlil edilarak su eroziyasinin yaranma sabablari maqalads 6z aksini tapmisdir.

Acar sozlar: torpaq tiplori, avtomorf torpaqlar, hidromorf torpaqlar, ¢omon-boz torpaqlar, eroziya, sathi eroziya,
torpagamologalms prosesi

Giris

Lonkoran vilayatindo mévcud unikal bioiglim soraitindon (zongin vo ¢oxcalarli iglim, bitki
ortiiytl, relyef vo s.) asili olaraq burada 6ziinomoxsus torpaq Ortiiyli formalasmis, vilaystdo istor
ovaliq, istorso do dagliq saholordo miixtalif torpaq tiplori vo yarimtiplori omolo golmigdir. Bolgonin
torpaqlarin1 R.V.Kovalyev (4), M.E.Salayev (5), S.Z.Mommadova (3) vo basqa alimlar genis todqiq
etmislor.

R.V Kovalyev Lankaran vilayatinin torpaqlarini 4 qrupa ayirmisdir:

1. Sar1 torpaglar;

2. Qahvayi torpaglar;

3. Qonur torpaglar;

4. Bozqir torpaglar.

R.V.Kovalyev torpaglarin relyefdo (oroqrafiyada) tutdugu movgeyo goro do, bolgads torpaq
omalogalms prosesini 3 sirada diizmiisdiir:

1. Avtomorf;

2. Avtomorf-hidromorf;

3. Hidromorf.

Lonkoran vilayotindo avtomorf (qarisiq) torpaqlara — asinma mohsullar1 vo ya torpaq
omalagolma proseslari naticasinds téronmis maddolorin konardan daxil olmadigi dag vo dagstoyi
orazilorin torpaqlar1 aid edilir. Hidromorf (riitubotli) torpaqlar Lonkoran ovaligimin depressiya
orazilorinds yayilmigdir. Onlarin formalagmasinda konardan daxil olmus asinma mohsullart vo
dag torpaq omologalma proseslorin toromalori istirak edir.

Avtomorf-hidromorf torpaqglar iso qruplar arasinda aralig movqedo durur. Lonkoran
ovaliginda, xiisusilo ovaligin sorq hissesindo ¢omon bataqliqlarda lilli-qleyli vo zaif podzollagmis
lilli-bataqliq torpaqlar inkisaf etmisdir.

Bataqliq torpaqglar asasen alliivial va proliivial ¢okiintiilor esasinda amolo golorok, mexaniki
torkiblorino gdro birinci yarimmetrdo agir gillico vo gillico-qum tobogolori ilo ndvbaloson gilli
¢Okiintiilordon ibaratdir.

Daha dorin qatlara getdikco gilli-qumlu ¢okiintiilorls avez olunur. Bataqliq torpaglar humus
maddoasi vo gleylosmo doracasinin xiisusiyyatlorindon asili olaraq, ¢iiriintiilii gleyli vo lilli-gleyli
torpaglara ayrilir.

Ovaligin simal-sorq hissasindo, Vilaggayin sol sahilindon simala dogru ¢omon-boz torpaglar
zolaq soklinds inkisaf etmisdir. Comon-boz torpaqlar alliivial vo prolliivial ¢okiintiilor {izorinds quru
bozqir iqlim soraitinde amalo golorak, mexaniki torkibine gore nazik tobagolorlo ndvbaloson gilli-
qumlu ¢okiintiilordon toskil olmusdur.

Calilabad-Qarakazimli istigamatds tlind vo agiq sabalidi torpaqlar inkisaf etmisdir.

Podzol, sari-podzol torpaqlar dagotoyi qursagda 600-700 m hiindiirliiyo qodor yayilmisdir.
Podzollagmis sari-qleyli torpaqlar osason Orkivan kondinin conubundan baglayib, conuba dogru
zolaq soklinds davam edorak, Vilvan, Bilasar kandlarini, conub-sorqds iso Astara rayonunun ovaliq
hissasini ohato etmisdir.


mailto:ulka.abbasova@gmail.com

Talisin simal-qorbinds gohvayi torpaqlar, qonur dag-meso torpaqlar1 yayilmigdir. Burada dag-
meso, sabalidi torpaqlara da rast golmok olur. Nisboton inkisaf etmis dag sabalidi torpaqglara
dagaras1 ¢okokliklords, suayricilarin yamaclarinda rast golinir. Dag-comon bozqir torpaqlar iso
Talisin 1800-2400 m hiindiirliiyiinds kserofit bitkilorin yerlosdiyi sahslords yayilmisdir.

Tadgiqatin miizakirasi. Lonkaoran tobii vilaystinin bioiqlim soraitindon asili olaraq, miixtolif
torpaq tiplori yayilmigdir. Riitubastli subtropik mesolorin sar1 torpaq omologalms soraitindo 3 torpaq
tipi forqlondirilir: sari, podzol-sari, sari-qleyli. M.E.Salayev (5) 6z todqigatlarinda bu bolgiiys
doyisiklik edarok, vilayatds sar1 dag-meso, podzolu-sar1 vo podzolu-sari-gleyli torpaglarin oldugunu
gostorir.

Subtropik kserofit mesolorin vo  bozqirlarin gohvayi, boz-qshvayi torpaq omologalma
soraitinda, gohvayi, coman-qohvayi, b0oz-qohvayi, comon-boz-qohvayi torpaq tiplori formalasmigdir.

Subboreal riitubatli mesalorin qonur torpaq amalagalma soraitinds yalniz bir torpaq tipi—gonur
dag-meso torpaqlart formalasir. Subboreal bozqirlarin bozqir torpaq amologolmo soraitindo, dag-
¢omon-boz vo dag-sabalidi torpaglar formalasmisdir.

Loankoran vilayatinin ovaliq orazilorindoki ¢omon-bataqliq va bataqliq torpaqlar azonal olub,
cokok arazilords qrunt sularin saths yaxin oldugu va ya soth sularin vaxtasiri ortiik amolo gotirdliyi
orazilordo lokalor soklindo miisahids olunur.

Belaliklo, vilayatin orazisi kigik olsa da, burada coxlu torpaq tiplori ilo rastlasmaq olur vo
torpaq ehtiyatlariin genetik tiplor {izro geyri-borabar sokilds paylanmasi gortinmokdadir. Lakin
vilayatda qonur dag-meso (17,2%), qohvayi (14,8), boz-gohvayi (14,1%) va sar1 dag-mesa (13,4%)
torpaglar1 daha boyiik ¢okiya malikdirlor. Biitovliikde torpaq fondunun 59,5%-i vo ya 378240
hektar1 bu torpaqglarda comlosmisdir ki, onlardan da miixtalif magsadlor ti¢iin istifads olunur (3).

Bir sira olverigli miinbitlik gostoricilorilo yanasi, Lonkoran vilaystindo kond tosarriifatina
yararli torpaqlarinin boyiik bir qismi su eroziyasina vo onunla bagli miixtalif proseslora moruz
qalmigdir.

Torpaq miinbitliyina ¢ox kaskin tosir gostoran amil kimi eroziyanin tasirindon torpagin oksor
Xassa Vo rejimlori osasl dayisiklikloro moruz galir, torpagin kimyavi, fiziki, su-fiziki gostoricilori
pislogir. Burada an ¢ox ziyan miinbitliyin an shamiyyatli inteqral géstoricisi olan torpaq humusuna
toxunur; onun miqdari va torpaq profilindoki ehtiyati azalir, torkibi pislosir. Eyni vaxtda digor gida
elementlorinin azalmasi vo torpagin bioloji foalliginin zoiflomasi do miisahids edilir. Eroziyanin gox
siddatli formalarinda torpagin {ist qatinin todricon yuyulmasi, bazon ana siixurdan ibarat olan alt
horizontlarin sotho ¢ixmast ils torpaq 6z tobii-tarixi foaliyystini basa vurur.

Aparilmig arasdirmalar noticasinde molum olmusdur ki, Loankaran vilaystindo kond
tosorriifatina yararl torpaqlarin 15,4%-i vo ya 43261,3 hektar1 bu vo ya digor dorocads eroziyaya
ugramisdir. Vilayatds torpaqlarinin eroziyaya ugrama doracasina gora do Lerik rayonu birinci yerda
durur. Rayonun torpagqlarinin 36,3%-i vo ya 24467 hektar eroziyaya ugramisdir. Astara rayonunda
bu gostorici 32,1% vo ya 4528 ha, Yardimlida 13,6% vo ya 6141 ha, Lonkoranda 27,4% vo ya 6603
ha, Colilabadda 1,58% vo ya 1522,3 hektara borabordir. Vilayotdo on az gostorici Colilabad
rayonundadir (3,52%). Bu Calilabad inzibati rayonu orazisinin ¢ox hissosinin diizon saholordon
ibarat omasi ilo slagodardir (3).

Lonkoran vilaystindo ovaligdan daglara relyefin koskin doyismosi vo yagmtilarin bollugu
eroziya prosesinin yayilmasina hortorofli sorait yaradir. ©kin saholorindo torpaqgoruyucu
aqrotexniki tadbirlora diqqat yetirilmomasi iso eroziya prosesinin daha da intensiv getmosino vo
yamac okinlorinin miinbitliyinin kaskin pislosmasine sabab olmusdur.

Kondstrafi mesolorin qirilmast ilo amals golon dag bozqirlart okin altinda intensiv istifads
olundugundan homin sahslor miixtolif deracade su eroziyasina ugramis vo avvalki miinbitliyini
xeyli itirmigdir. Bundan olavs yamaclarda kolluglarin qirilmasi vo mal-qaranin sistemsiz otarilmasi
naticasinda bitki Ortliyii intensiv mohv edilmokdadir. Biitliin bunlar torpaqlarin yuyulub aparilmasi
ilo yanas1 homg¢inin yamaclarin ¢ilpaglagsmasina vo siixurlarin sotho ¢ixmasi ilo landsaftin koskin
doyismaosina gotirib ¢ixarmigdir.

Tadqiqat aparilan arazids eroziya prosesinin qorxulu novii olan sathi eroziya genis yayilmis vo
qabariq sokildo gbzo ¢arpmaqdadir. Eyni zamanda relyefds ¢oxlu miqdarda iri vo xirda daralorin,
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yargan vo qobularin olmasi eroziya prosesini daha da giiclondirir. Ayri-ayr tesarriifat saholorinda
yargan vo qobularin omolo golmasing garsi heg bir miibarizo todbiri gériilmoadiyindon onlar siiratlo
inkigaf edir vo orazini miixtolif istigamotlords xirda hissalors parcalayirlar.

Yamaclarda, doro vo ¢ay vadilorindo salinmis okin vo baglar1 suvarmaqdan 6trii yamac boyu
¢okilmis su arxlarini da torpagin siddotlo yuyulmasi, yargan vo qobu omolo golmosinin inkisafetmo
sobobi kimi goOstoro bilorik.  Tosorriifat daxilindo ¢okilon yollarin konarlarimin buldozer vo
ekskovatorlarla sort kasilmasi eroziyasinin inkisafina olavo hortorofli sorait yaradir. Belo ki, sonralar
bu yollara hor hansi bir mexaniki tosir oldugda vo yaxud torpagin agirliq qiivvasi noticosindo
onlarin konarlar1 sokiiliib dagilmaqdadir.

Vilayoatdoki dag yamaclarinda eroziyanin intensiv getmaosi ilo oalagadar olaraq torpagin miinbit
qatt yuyulub aparilan saholorde mocburon okinalti qat, bazi hallarda iso sotho ¢ixmis torpaq
omologoatiran slixur gat1 sumlanmali olur ki, bu da sonda {imumi mohsuldarligin azalmasi ilo yanasi
onun keyfiyyatinin do pislogsmosing gaotirib ¢ixarir.

Lonkaran vilaystindo insanin toSorriifat foaliyyati tokco tobioto deyil, torpagemalagalmo
proseslorina do giiclii tosir gdstormisdir. Bunu torpagin biomorfogenetik xiisusiyyatlorindon do
gérmok miimkiindiir.

Natica: Diizon orazilordoki becarilon podzollu-sari-qleyli torpaglar iiciin on Saciyyavi
morfoloji olamot suvarmanin vo dorin plantajin tosiri altinda nisbaton homogen okin gatinin
formalasmasidir. Okinalt1 kiplogsmis B qatinin mévcudlugu da uzun miiddstli suvarmanin tasiri ilo
izah edilo bilar.

Sukegirma qabiliyyati pis olan gillosmis horizont izafi namlonmaya, torpagin sothinds soth
sularinin uzun miiddst qalmasina vo AB horizontu boyunca gleylosmo prosesinin inkisafina sabab
olmusdur. Vilayatin algaq, orta vo dagotoyi qursaqglarinda su eroziyasinin dyronilmasinin vo alinan
naticalora uygun toxirosalinmaz totbiqi miibarizo todbirlorinin aparilmasini mogoasaduygun vo
ohomiyyati olmaqla yanasi zoruri hesab edirik.
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TUIbI IOYB JJEHKOPAHCKHU OBJACTH M OB30P X MOJABEP)KEHHOCTH BOJHOM 3PO3UH

Pe3rome. B craThe Hamum cBOE OTpakeHHE pE3yIbTaThl 0030pa HMMEIOMINXCS (OHIOBBIX, APXHUBHBIX MA-
TEPUAJTIOB U OHy6ﬂHKOBaHHLIX JIMTEPATYPHBIX UCTOUYHHUKOB, KAaCAIOIMNXCA XapaKTECPHBIX 0COOEHHOCTEH COCTOSHUS IOYB
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ANALYSIS OF SOIL TYPES AND THEIR STATE OF WATER EROSION IN THE LANKARAN REGION

Abstract: The reasons for water erosion are reflectedin the articleby analiyzing the characteristics of soil condi-
tions in the lowlands, middle and foothills of the Lankaran region and factors influencing their formation on the basis of
available funds, archival materials and information published in literary sources.

Key words: soil types, aftomorf lands, hydromortic soils, meadow grey soils, erosion, surface erosion, soil
formation process.
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DAMCILARLA SUVARMANIN TARIXI INKISAFI

Adigizalov M.N. doktorant
AMEA Torpagsiinashq vo Aqrokimya Institutu

Xiilasa: Moqalodo miixtalif dlkolords kond tosorriifati bitkilorinin damcilarla suvarilmasi sahasindo aparilmis todqiqat
islorinin vo onun istehsalata totbiqi izro alinmig naticalorin qisa xiilasasi sorh olunur.

Acar sozlor: damcilarla suvarma, soth iisulu ilo suvarma, mohsuldarliq, qrunt sulari, istixana, suvarma sistemi, su
monbayi, sutomizlayici, tarlagoruyucu meso zolagi, nasos stansiyasi.

Tahlil

Damcilarla suvarma qadim zamanlardan, {izorindo mosamolor olan su doldurulmus kiipalar
suvarma moqgsadilo torpaga basdirilan dovrdon totbiq olunur. Bozi monboloro goéro miiasir
damcilarla suvarma 6z inkisafina 1866-c1 ildon ©fganistanda baslamisdir. Amerika firmasi, “Siris
international”’in malumatlarina gora lokalnamlonma 1880- c1 ilda tizorindo doaliklor agilmis saxali
qisa keramik borulardan istifado edilmokls ilk dofs Almaniyada meydana golmisdir. Todqigatlar
suvarma borular1 hazirlayaraq suvarma ila drenaj sisteminin kombinasiyasini yaratmisdilar. 1913-cii
ildo Kolorado Stati Universitetinin omokdasi B.Domi qrunt suyunu qaldirmadan bitkinin kok
sistemino suvarma suyunu totbiq etmisdir.Artiq 1930-cu ildo damcilarla suvarma soth tsulu ilo
suvarmaya ilk alternativ variant idi. Migiqan Stat1 Universitetinin is¢isi O.Novey masamali elastiki
borudan istifads edorok todqigatlar aparmigdir.

IT diinya miiharibasi zamani vo miiharibadon sonra miiasir plastik kiitlonin yaradilmasi ilo
damcilarla suvarma sistemlorinde miihiim iroliloyigloro imkan yarandi. Plastikdon hazirlanmis
borular vo damciladicilar Avropa vo ABS-da istixanalarin suvarilmasinda istifado olunmaga
basladi.

1948-ci ildo Ingiltarads istixanada yetisdirilon kond tesorriifati bitkilorinin suvarilmasinda
damcilarla suvarmadan istifado edilmisdir. Bundan sonra bu isin rohborlorindon biri olan Zim
Xablass Israilo kocorok, orada 1962-ci ildo bu iisulla suvarma isini tosorriifat soraitindo
genislondirmisdir [ 4 ].

Bir sira alimlor Zim Xablass1 damcilarla suvarmanin ixtiragisi hesab edirlor. Mohz o, ilk
damciladicinin konstruksiyasini toklif etmisdir. 1959-cu ildo Zim Xablass vo Kibusa Xoserim
birlikdo “Herafim” suvarma kompaniyasini yaratdilar vo lizerinds damciladicilar olan damcilarla
suvarma sistemini patendlosdirdilor. Bu metod ¢ox bdoyik miivaffaqiyyatlo 1960-c1 illordo
Avstraliyada, Simali vo Conubi Amerikada yayilmaga basladi. 1960-c1 illarin avvallorindo ABS-da
Ricard Capin torafinden damcilama lentlori iglonib hazirlandi. ilk bu tipli sistem 1964-cii ildo
yaradildi.Damcilarla suvarma genis sonaye istifadasini XX asrin 50-ci illarinds kigik tozyiqli (1935-
ci il) vo yiiksok tozyiqgli (1948-ci il) polietilenin alinmas1 naticosindo plastik materialin istehsali ilo
tapmugdir. Polietilen borulardan hazirlanmis ilk damcilarla suvarma sistemi 1963-cii ildo Israildo
patendlosdirilmigdir. Anoloji sistem ABS-da 1964-cii ildo yaradilmigdir. 1968-ci ildo damci ilo
suvarilan saho 800 hektara catdirilmisdir.

Aciq qruntda damcilarla suvarma ilk dofo Israilde 1968-ci ildo totbiq olunmusdur. Damcilarla
suvarma sahasinin arazisi 200 tosorriifatda 800 ha toskil edirdi.

Avstraliyada 1965-ci ilds tocriiba islori aparilmisdir. 1970-ci ildo “Beksli” firmasi bu 6lkada
1214 hektar orazido damcilarla suvarma sistemi insa etmisdir.

Damcilarla suvarma sistemlori 1968-ci ildon Yaponiyada, 1970-ci ildon Yeni Zellandiyada 6z
totbiqini tapmusdir. Italiyada, Tunisdo, Meksikada suvarilan saholor 3642 hektar1 ohato edirdi.
Homin dévrlordo Ingiltorado bu suvarma iisulundan qapali qruntda 1400 hektar orazido istifado
olunurdu.

1972-ci ilde damcilarla suvarma sisteminin baglarda totbiqi haqqinda motbuatda molumatlar
verildi. Homin dovrds bu iisulla suvarilan saholor 5000 hektara godor artdi.
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1974-cii ilin 8-13 iyulunda San-Dyaqoda (ABS) damcilarla suvarmanin inkisafi mosolasine
baxilmasi ilo olagodar Beynolxalq kongres kecirildi.

1972-ci ilin may ayinda Bolgaristanda Irrigasiya vo Drenaj iizra kegirilmis VIII Beynalxalq
kongres damcilarla suvarma sisteminin ke¢gmis SSRI mokaninda inkisafina tokan verdi. Orada ilk
dofs olaraq bu tisulla aparilmis todqiqatlarin naticolori miizakira olundu.

Bu konqresdon sonra yeni suvarma iisuluna maraq daha da artdi vo o kegmis SSRI mokaninda
miivoffoqiyyatlo inkisaf etmoys vo totbiq olunmaga bagladi. Damecilarla suvarma sistemlorinin
istehsalatda totbiqi vo onlarin ehibarliliginin yiiksoldilmosi {izro istehsalatda todqiqatlar Moldova vo
Ukraynada aparildi.

1984-cii ildo artig 3000 hektar orazido damcilarla suvarma sistemlori qurasdililmisdi. Bu
tisulun totbiginin miisbat naticolori Zagafqaziyada, homginin Azorbaycanda, Simali Qafqazda,
Volgaboyu vo Orta Asiyada alindi.

Tokco Moldovada 1990-1995-ci illor orzindo damecilarla suvarma sistemi totbiq olunacaq
saholori 35-40 min hektara qodor artirmaq planlasdirildi.

Sonraki illords bu tisulla suvarmanin istehsalata totbiqi diinyanin bir ¢ox 6lkolorinds siiratlo
artmaga basladi. Biitiin diinya iizrs bu iisulla suvarilan saho 1970-ci ilds 4200 hektar oldugu halda,
1975-ci ildo 110 min hektara, 1980-c1 ildo 350 min hektara ¢atdirilmisdi.

Hal-hazirda miixtalif molumatlara gore diinyada 3 milyon hektara yaxin saho damcilarla
suvarma Usulu totbiq olunur.

Mikrosuvarma ABS, Israil, italiya, Ispaniya, Fransa, Avstriya, Almaniya, Ingiltors, Misir,
Meksika, Braziliya, Yeni Zellandiya, Ukrayna, Moldoviya va basqa 06lkalordo daha genis totbiq
olunur[11.

Ukraynada damcilarla suvarilan torovaz bitkilorinin sahasi siiratle artir. 9gar 2000-ci ilde 3000
hektar damci tisulu ila suvarilirdisa, 2004-cii ildo 15 min hektar, 2006-c1 ildo 26 min hektar, 2008-Ci
ildo iso 29 min hektar orazids bu suvarma tisulu totbiq edilmisdir [2 ].

Azorbaycanda damci lisulu ilo suvarmanin totbiqine ilk dofo 1975-ci ildo Azorbaycan Elmi-
Todgigat Hidrotexnika vo Meliorasiya Institutunun “Suvarma” laboratoriyasinda a.e.d.
N.B.Basirovun rohborliyi ilo elmi-todqiqat islorinin aparilmasi ilo baglanilmisdir.

Elmi-todgiqat islori 1975-1980-c1 illordo Soki rayonunun kolxozlararast Uziimgiilik vo
Bagciliq Birliyinds aparilmisdir. Bu mogsadls Birliyin palmet alma baglar1 vo onun yaxinliginda
yerloson iizim plantasiyalarinda hor birinin sahasi 2 hektar olmaqgla damcilarla suvarma sobokosi
tikilmisdir. Eyni zamanda AzETHvoMIi-nun Abseron vo Somkir (ke¢cmis Samxor) rayonlarinda
yerloson suvarmani1 mexaniklosdirma tacriibe-tadqiqat stansiyalarinda tiziimliiklorin damer iisulu ilo
suvarilmasi iizro todqiqat islori davam etdirilmisdir.

Yiiksok maillikli torpaqlarda damcilarla suvarma {isulunun totbiqini dyronmok mogsadilo
1981-ci ildo Agsu rayonunun M.O.Sabir adma iiziimgiilik sovxozunun dagatoyi hissasindo do
tocriiba-istehsalat montoqosi yaradilmisdir [ 3 ].

Hal-hazirda suyagenastedici texnologiyalarin, homg¢inin damcilarla suvarma iisulunun texnika
va texnologiyasinin dyronilmaesi istiqamotinde elmi-tadqiqat iglori davam etdirilir.

Natica

Damcilarla suvarma iisulundan sort dag yamaclarinda, miirokkob relyef soraitindos, biitiin nov
sukeciron torpaqlarda, keskin su qithigina moruz qalan, onenovi iisullarla suvarma aparilmasi
miimkiin olmayan orazilordo miivoffoqiyyatlo istifado etmok miimkiindiir.

Ilk damcilarla suvarma sistemi boru komori idise, son onilliklorin inkisafi onu tam
avtomatlagdirilmig yiiksok texnologiyali bir sistem kimi modellosdirilmisdir.

Damcilarla suvarma minimal soraitdo maksimum naticalor oldo etmoys imkan verir. Bu sahado
calisan todqiqatgilarin verdiklori prognoza goére mikrosuvarma, hom¢inin damcilarla suvarma su
ehtiyatlariin qitlagdigi zaman suvarma suyuna, enerjiys ohamiyyatli doracade gonaoto vo daha
vacib olan ekoloji tohliikasizliyino géra oanonovi suvarma iisullarini sixisdiracaqdir.
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HNCTOPHUS PA3ZBUTHUSA KAIIEJIBHOI'O
OPOHIEHUA

Pe3rome. B cTaThe MpUBOANTCS KpaTKHE PE3yNbTATHI IPOBEJCHBIX HAYYHO-HCCIEAOBATENBCKIX PAOOT O BHE-
PEHUIO B IPOMU3BOJICTBY KAIEJIIFHOTO OPOLIEHHS CEIbCKOXO3SHCTBEHHBIX KYIbTYP B PA3IMYHBIX CTPaHAaX.

KiroueBble c10Ba: KanenbHOE OpPOILIEHHE, TOBEPXHOCTHHOE OPOILEHHE, YPOKaHHOCTh, IPYHTOBBIE BOJBI, Map-
HUK, OPOCHTENbHAs CUCTEMa, HCTOYHUK BOJIBI, BOJIOOUHUCTHTENb, 3aIlIUTHAS JIECOIIOI0CA, HACOCHAs CTAHIUS.

HISTORICAL DEVELOPMENT OF DRIP IRRIGATION

Summary:The article summarizes the research conducted in different countries in the field of drip irrigation
agricultural crops and the results obtained for its application in engenderment.

Key words:drip irrigation; surface irrigation; productivity; groundwater; greenhouse; irrigation system; water
source; water purifier; field protective forest strip; pump station
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Xiilasa. Moqalodo Kiir-Araz ovaligi vo otraf orazilordo yerloson goharlorin inkisafi vo onlarin inkisafi naticasinda
soharotrafi kond tosorriifati toyinath torpaqlara tesiri tohlil edilmisdir. Todqiqat zamani miiasir tadqiqat metodlarina
istiinliik verilmisdir, aerokosmik vo peyk sokillorinin analizi vo desifrolonmosi naticosindo goharlorin inkigaf
istiqamatlori vo onlarin otrafda yaratdigi problemlor 6yronilmigdir. Landsat 8 peykinin miixtslif bandlarindan istifads
edorak sohorlor genis tohlil edilmisdir.

Acar sozlor: sohorlorin inkisafi, CIS, kond tosarriifati toyinatli torpaglar, peyk sokillori

Tadqiq etdiyimiz soharlor Kiir-Araz ovaliginda yerloson Zordab va otrafi orazilordo yerloson
Agsu sohoarlorini ohato edir. Ohalinin artimi otraf orazilordo bos qalan tor paglarla yanasi1 kond
tosorriifat: toyinath torpaglarin do monimsonilmasing sobab olur [1,2].Agsu sohori Dagliq Sirvan
iqtisadi rayonuna daxildir. 200 m miitloq hiindiirliikds yerlo sir (Sokil 1).

Agsu sohorinin inkisaf dinamikasini izlomok {igiin sohorin orazisi 1975-ci ilo aid topoqrafik
xoritodon istifado edorok vekto—rizasiya edilmis, 2002 vo 2020-ci illors aid

Google Earth sokillorindon istifado edorok sohorin monimsonilon sorhadlori tohlil edilmis vo
belo naticoys golinmisdir ki, sohor miixtolif azimutlarda genislonmisdir (Sakil 2).

Topografik plana osason miioyyyon etmisik ki, sohorin orazisi 1975-ci ildo 363 ha toskil
edirdisa, 2002-ci il peyk sokilloring asason 97% artaraq 714 ha, 2020-ci ilds 1so 75% artaraq 977 ha-
a catmisdir.

1975-2002-ci illar arzinds sohar orazisi daha ¢ox goarb istiqgamotda genislondiyi halda, 2002-cCi
ildon sonra iistiinlilk qorb istigamotdo olsa da, conub-qorb, conub-sorq vo simal istigamotdo do
genislonmo aydin segilir. Bu isa tobii ki, sohorin tobii soraiti ilo asasli suratdo olagalidir. Urban
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landsaftin saho dinamikasinin illik artim tempi 1975-2002-ci illor arzindo 3,6%, 2002-2020-ci
illords iso 2% olmusdur (Sakil 3). 1975-2020-ci illords 45 il arzinds urban landsaftin sahasi 169%
(614 ha) artaraq 977 ha-a ¢atmugdir

@3 482

2020-ci il @ 2002-ci il
Migyas 1: 10 000

Sokil 2. Google earth sakillori asasinda Agsu sohar landsaftimin inkisafi (2002-2020-ci illor arzinda)

Aparilan tohlillor noticesinde miisyyon edilmisdir ki, 2002-ci ilo godor 200 m miitloq
hiindiirliiyo godor orazilor daha intensiv monimsonildiyi halda, 2002-ci ildon sonra 160 m
hiindiirlitys qodor araziler vo 200 m-dan yiiksok orazilar iistiinliik togkil edir.

Agsu soharinda 2002-2020 ci illar arzindo simal-sorqdo 41 ha, simal-qarbdo 104 ha, conub-
sorqde 95 ha, conub-qorbdo 23 ha okin sahasi yasayis montagoalorine calb edilorak tikinti sahalori
altinda qalmisdir.

Sakil 3. 1975, 2002 va 2020-ci illor arzinds Agsu
sohar landsaftimin sarhadi
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Homginin 2002-ci ildo sorhad daxilinds yerloson okin vo bos sahoalordon do tikintiyo colb
edilorak mohv edilmisdir ki, bu da 28 ha togkil edir. 2002-ci ildo m6évcud olan sorhad daxilindoki
orazinin 15 ha-1 bos sahalor, 13 ha-1 iso okin sahalori olmugdur (Sokil 4). Zardab soharinin peyk
sokillori asasinda 2021-ci ilo va iri miqyash topoqrafik planlara asason 1975-ci ilo aid sorhadlori
tohlil edilorkon miioyyon edilmisdir ki, 46 il orzindo sohorin orazisi 2,6 dofs (2,79 kmz) artmisdir.
1975-ci ildo sohor orazisi 1,75 km? orazini ohato edirdiso, 2021-ci ildo genislonorok 4,54 km?-a
catmigdir. Simal vo sorq istigamotdo daha ¢ox genislonmis gohorin ovvallor okin saholori, xtisusilo
do bos torpaglar tikinti sahalorine, fordi yasayis orazilorino ¢evrilmisdir.

it e

"o

Sakil 4. 2002-2020-ci illar arzindo monimsanilon arazilar va arazinin monimsanilma formasi

Sohorin ndvboti genislonmo imkanlart simal-sorq istigamotindo miisahido edilir ki, bu
orazilor hazirda okin saholori ilo Ortiilmiisdiir. Fikrimizco okin sahslorinin do golocokds yasayis
montogoaloring transformasiya edilmosi ohalinin orzagla tominatinda mithiim problemlor yarada
bilor. Ciinki sohorlorin orzaq tominati bilavasito otraf kondlor, kicik sohar vo gasobaslor sayosindo
miimkiin olur (Sokil 5).

Soharlorin orazisinin genislonmasi straf montagalorin do inkisafina sobab olur. Zordab sohori
otrafinda yerloson Qosaoba, Salahli, Golma vo Tozokond yasayis montogolorinin inkigafinda Zordab
sohori mithiim rol oynayir, lakin bununla yanasi magistral yolun vo Bas Sirvan Kollektorunun da
rolu danilmazdir (Sokil 6).Tadqigat orazisi osason okean soviyyoasindon asagida yerlosir.
Hipsometrik xoritoyo diqqget etsak, sohar landsaft -9 —(+3) m hiindiirliiklor arasinda yerlosir.

—

Sakil 5. Zardab soharinin sarhadinin 1975-2021-ci ilords dinamikasi (peyk sakillari va topoqrafik xaritalor
asasinda tortib edilmisdir)

Sohorin daha six monimsanilmis arazisi -4 m-don yiiksok orazilardir ki, bu da Kiir ¢ayi sahili
vo ona yaxin arazilori ohats edir. Zardab sohori do daxil olmagla Kiirboyu yerlogon sohaorlor vo digor
yasayls mantagolori Kiirs ilboyu davamli ¢irkablar axidirlar. Naticods bu orazilorde Kiir sularinda
sanitar-gigiyena normalarindan on min dofadon yiiksok olan koliform qrupuna aid bakteriyalar
askar edilmisdir. Kiir-Araz hovzosindo yerlogon yasayis montogolorindo miiasir bioloji tomizlomo
qurgusu moveud deyil.
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Sokil 6. a) 2007-ci i yanvar va b) 2020-ci il iyun aylarinda kosmik sakillora asason Zardab soharinin straf
moantyqalorin inkisafina tasiri (qurmizi ranglo yeni manimsanilmis arazilor gostarilmisdir)

Soharin asas funksiyasi yiingiil, sonaye, kond tosarriifati, inzibati markoz, kurort, rekreasiya
xidmeatloridir. Zordab soharinds kollektor-drenaj sobokosinin olmamasi sabobindon yagis vo ya qar
yagmasi noticosindo sohorin oksor orazilorinde fordi yasayis evlorinin hayatlorini, ictimai
obyektlorin zirzomilorini vo hoyatlorini su basir. Soharlorin inkisaf vo planlagdirilmasi istiqgamatindo
aparilan tohlillor torafimizdon davam etdirilmokdadir.

Odobiyyat

1. Amanova $.S. Taobii soraitin shali vo moskunlagma sisteming tosirinin cografi informasiya
sistemlori osasinda todqiqi (Samaxi rayonu timsalinda), Gonc tadqiqatgilarin IV beynslxalq
elmi konfransinin materiallari, Baki Miihondislik Universiteti, 2020 s. 269-272

2. Amanova Sh.S. Role of GIS (Geographic Information Systems) on management of riverine
(sample area along Kura river), International Conference "Environmental Challenges in the
Black Sea Basin: Impact on Human Health", Galati, Romania, 2020, pp. 31-33

IMPACT OF URBAN DEVELOPMENT ON
AGRICULTURAL LAND

Amanova Sh.S.

Abstract. The article analyzes the development of cities located in the Kur-Araz lowland and surrounding areas
and the impact on suburban agricultural lands as a result of their development. During the research, modern research
methods were preferred, as a result of the analysis and decoding of aerospace and satellite images, the development
trends of cities and the problems they create in the environment were studied. Cities have been extensively analyzed
using different bands of the Landsat 8 satellite.

Keywords: urban development, GIS, agricultural lands, satellite images

BJIUAHUE PAZBUTHUA I'OPOJA HA
CEJIbCKOXO3S1ICTBEHHBIE 3EMJIA

Amanoea III.C.

Pesrome. B craTtbe aHanusupyeTcs BIMSIHUAE 3aCTPOUKH FOPOAOB, pacrnonokeHHbIX B Kypa-Apa3ckoil HU3MEHHO-
CTH U NPWIETAIOIUX TEPPUTOPHUSIX, M UX PA3BUTHE HA IIPUTOPOAHBIE CETbCKOXO3AHCTBEHHBIE Yrobsl. B xone uccneno-
BaHMA NPEAIOYTEHUE ObIO OTJAHO COBPEMEHHBIM METOJAM HCCIEAOBAHUS, B PE3yJIbTaTe aHaIW3a M pacun(ppoBKU
a3POKOCMHUYECKHX M KOCMHYECKUX CHUMKOB OBIIIM M3y4YCHbI TEH/ICHIIUH Pa3BUTHUS TOPOJOB U MPOOIEMBI, KOTOPBIE OHH
CO3Jal0T B OKpY’Karomiei cpene. ['opona 6buTH TIIATETHHO MPOAHATU3N

POBaHBI C HCIIOJIL30BAHNEM Pa3IMYHBIX AUANa30HOB CIyTHHKA Landsat 8.

KiroueBblie ciioBa: rpagoctpontenbeTBo, I IC, ceapCKOX03SHCTBEHHBIE YTOIBS, CITyTHUKOBBIE CHUMKH.
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UOT 633.14
QUERCUS CASTANEIFOLIA C.A.MEY. NOVUNUN ABSERONDA INTRODUKSIYA
PRESPEKTIVLIYI

Atayeva'L. ©. magistr, Badalzada* N.U. doktorant Oliyeva °S.O. bakalavr
AMEA - nin Dendrologiya Institutu, Az 1044, Baki 5. Mardakan qas. Yesenin kii¢. 89
atayeva-2019@mail.ru

Xiilasa: Todgiqat isinin yerina yetirilmasinds asas moagsad néviiniin Abgeron ex Situ soraitindo Quercus
castaneifolia noviiniin prespektivliyinin aragdirtlmasi, bioloji miixtalifliyin qorunmasi istiqgamotinds introduksiya
islorinin yerino yetirilmosi olmusdur. Toxum oldo edilmosi Goygol Dovlot Tobist Qorugu, ciicartilorin boylidiilmasi
AMEA Dendrologiya Institutu tadgiqat sahasinda hoyata kegirilmisdir.

Acar sozlar: Quercus castaneifolia, palid, Goygol Dévlat Tobist Qorugu
Tadqiqat obyektlari va iisullar:

Mogqalanin yazilmasinin asas tadqiqat obyekti Quercus castaneifolia C.A.Mey. névii olmusdur. Kok
sistemi qurulusu V.A Kolesnikovun [8] «koklorin tam ¢ixarilaraq yuyulmas» metodikasina, movsiimi
inkisaf ritminin dyrenilmoasi I.N.Beydman [5] iisuluna, fenoloji miisahidelor Q.N.Zaysev [7], ciicartilorin
morfoloji xiisusiyyatlori 1.T.Vasilgenkonun [6], bitkilerin illik boy inkisafi S.Bellon [3], V.V.Siminov,
A.A.Molganova [9] metodikasi ilo dyronilmisdir. Todgiqat isinds bir ¢ox yerli vo xarici oadobiyyatlara
istinad edilmisdir. Toxumlarin kiitlosinin arasdirilmast AND EK 610-i markali elektron torozi vasitosi ilo
hayata kecirilmisdir.

Tohlil vo miizakira

1925-ci ildo yaradilan bu qoruq Qafqazin simal-sorq yamaclarinda Goyg6él rayonunun
orazisindo yerlogsmisdir [10]. Qorugun yaradilmasinda osas moqgsad zongin tobiot kompleksini-
torpaqqoruyucu, susaxlayici, kurort-iqlim ohomiyystli dag-meso vo doggomon biosenozlarini,
zongin va qiymatli heyvanlar alomini qorumaq, onlarin barpast vo artirilmasi yollarini, yasayis
soraitini Oyronmok, flisunkar dag gollerini vo dag caylarini tobii halinda saxlamaq, orazidon elmi
todqiqat islori aparmagq tigiin daha somaorali istifadadir [1, 2].

Goygol qorugunda meso sahosinin mesa ilo Ortiilii olmayan yerlori 594 ha vo ya 8,8% -ni
toskil edir. Ondan da 502 ha (7,5%) seyrok mesalik vo 92 ha (1,4 %) talalardir. Palid mesoalori fistiq
va volos mesoloring nisbaton 3,5-4 dofs az sahoni tutur (400 ha). ©n ¢ox qorugun sorb hissosinds
yayilib, conub yamaclarda ustiinliik toskil edir. Tomiz palidliq azdir, ssason fistiq, valas,
agcaqayinla qarisiq olur. Meso barpasi zoifdir, megoalt1 agac vo kol bitkilari, ot ortiiyli azdir [2].

Quercus castaneifolia (sabalidyarpaq palid)- hiindiirliiyti 40 m, govds diametri 100-150 sm-a
catan, cadirabonzor vo ya enli piramidal ¢otirlidir. Zoglart six tiiklii, tumurculgar1 xirda vo
yumurtavari olub, uclart sivridir. Yarpaqlari tokiilondir. Ci¢oklori bircinslidir. Aprel-may aylarinda
cicokloyir, kiilok vasitasi ilo ¢coxalir [4].

Sabalidyarpaq palid néviiniin Abseron ex Situ soraitinds inkisafini izlomok mogsadi ilo Goygol
Dovlot Tobiot Qorugundan oldo edilmis toxum niimunolori Dendrologiya Institutu todgiqat

sahasindo okilmisdir. Toxumlar sentyabr- oktyabr aylarinda todariik edilmisdir.
Cadval 1. Quercus L. Goygol dovlat qorugunda yayildigy arazi (T.ibrahimov, A.Sabandayeva tadqgiqatlarina

istinad edilmisdir)
Sahosi Oduncagq ehtiyat: I1lik orta artim
Mesolor Orta | Orta |Orta | Umumi sahado 1hada [mumisahodo | 1 hada
Ha-ilo | %-ilo |yas,il |bonitet |sixliq min m-' ilo m?® ilo min, m* m®
Quercus L. 404 13,9 100 11,1 0,46 40,4 100 0,400 0,99

Toxumun ilkin miisahidasi zaman1 qoza meyvalar diqgqgati calb edir. Toxumlar 1,8- 4 sm forqli
uzunluqda, eni 1-1,8 sm uzunsov, enli, elipssokilli, yetismis qozalar qohvayi, yasilimtil-qshvayi
ronglidir. AND EK 610-i markal1 elektron torazi vasitasilo toyini
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zamani toxum kiitlosindo (2,41- 6,24 gram) forqlilik miisahido edilmisdir. Bu iso 2 asas sobabdon:
mixtolif agaclardan toxum todariik edilmosi vo ehtiyyat qida maddasindon asili olaraq bas vermisdir
(Sakil 1.).

Sokil 1. Sabalidyarpaq palid toxumlarinin laborator saraitinda tadqiqi
Okin edilmozdon 6nco loklor hazirlanmisdir. Lokin eni 1,15 m, uzunlugu 1,50 metrdir.
Molum oldugu kimi Quercus castaneifolia novii isti, isigsevon, torpagin miinitliyino ¢ox tolobkar,
saxtaya, quraqliga az davamlidir [4].
Noviin ekoloji toloblorini nazors alaraq okin yeri glinovar orazi se¢ilmis, torpagin miinbitliyinin
artirtlmas1 moqsadi ilo aqrotexniki qulluq edilmisdir.

Cadval 2.
Ciicartilar iizarindo fenoloji miisahida
Nov Okin tarixi Ciicartinin Lopa Kitlovi I haqiqi 1T haqiqi
torpagi yarmast yarpaqlarinin clicortinin yarpaglarin yarpaglarm
goriinmasi gOriinmasi omoala galmasi gOriinmasi
Quercus 12.01.2021 17.03.2021 07.04.2021 11.04.2021 16.04.2021 23.04.2021
castaneifolia

12.01.2021 tarixinds torpaga okini edilmis toxum niimunslorinden ilkin ciicorti 64 giin sonra
omolo golmisdir (Cadval 2.). Quercus castaneifolia novii isti, isigsevon oldugu molumdur.
Mordokan Dendrologiya Institutunda qeyd olunan ayliq orta teperatur gdstoricilorine osasaon, ilkin
ciicortinin omolo golmosi 9,15 °C-do miimkiin olmusdur. II haqiqi yarpaglar omolo golon zaman
(23.04.2021) bitki boyu 2-6 sm, yarpaqlar agiq yasil rongli, yeni amalo golmis yarparlarin uzunlugu
3-5sm, eni 2-4 sm, yarpaq konarlari kosimlidir.

V.A Kolesnikovun «koklorin tam ¢ixarilaraq yuyulmasi» metodikasina [8] osaslanaraq, kok
sistemi miisahido edilmisdir. 28.04.2021 tarixli 6lgma islorine asason, 9sas kokiin uzunlugu 12- 17,5
sm olmusdur.

Naticd

Sakil 2. Quercus castaneifolia néviiniin kok sisteminin tadqiqi

Aparilan todqigat zamanit molum olmusdur ki, Quercus castaneifolia C.A.Mey. novii Abseron

toxumla ag1q saho okini miimkiindiir. ilkin ciicarti 30-40 % toskil etmisdir. Quraqliga dézmiir, daim
aqrotexniki qulluq talob edir. Miisahids vo tadqiqat islori davam etdirilir.
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UHTPOAYKTUBHAS NEPCIIEKTUBA BUJIA QUERCUS CASTANEIFOLIA C.A.Mey. HA AIIIIEPOHE

Amaesa JI. A, baoanzaoe H.Y, Anuesa C.A.

Pe3rome. OcHOBHAs Iielb HMCCICAOBAaHHS - M3ydeHHe mepcrekTuB Buma Quercus castaneifolia B ycioBusix
Aburepona €X Situ, mpoBeACHHE WHTPOMYKTHBHBIX PabOT MO COXPAaHEHHIO OHOJOTHYECKOro pasHooGpasms. CoOop
CeMsH mpoBoawics B IefrenbckoM TOCyAapCTBEHHOM 3allOBEAHUKE, BBIPAIIMBAaHMWE paccagsl - B HAY4HO-
nccienoBaTenbekoi 30He MHetuTyTa nenapoaorun HAHA.

Kurouesslie ciioBa: Quercus castaneifolia, ny6, I'efirenbckuii rocy1apCTBEHHBIN MPUPOIHBII 3aTIOBEIHHUK.

QUERCUS CASTANEIFOLIA C.A.MEY. INTRADUCTIVE PERSPECTIVE OF THE SPECIES IN
ABSHERON

Atayeva L.A, Badalzadeh N.U, Aliyeva S.A
Abstract. The main purpose of the research was to study the prospects of the species Quercus castaneifolia in
the conditions of Absheron ex situ, to carry out intraduction work to protect biological diversity. Seed acquisition was
carried out in Goygol State Nature Reserve, seedling growth in the research area of the Institute of Dendrology of
ANAS.
Keywords: Quercus castaneifolia, oak, Goygol State Nature Reserve

GEOHELMINTLORLO YOLUXMUS QOYUNLARIN QAN GOSTORICILORI

Agayeva A.N. dissertant
Sumgqayit Déviat Universiteti, Sumqaytt, 43cii mahalla, AZ5008
e-mail: rmeshediyeva@gmail.com

Xiilasa. inkisafinin miioyyon morholosini torpaqda kegiron helmintlor vo ya geohelmintlor araliq sahibi olmadan,
birbasa inkisaf dovrii ilo saciyyslenir. Bu qrup parazitlor yetismomis yumurtalar qoyur ki, bunlar da inkisafinin
milayyan morhalesini torpaqda kegirmalidir. Toadqiqatlar zamani1 geohelmintlorle (Dictyocaulus filaria, Haemonchus
contortus) yoluxmus qoyunlarin qan gostaricilorindo bas veran doayisikliklori Oyronmigik. Hemogqlobin saglam
goyunlarda 11,6 g/l 0,11, xastolords azalaraq 8,3 g/l 0,12, ECS saglam qoyunlarda 0,8 mm +0,02, xastolords artaraq
1,1 mm 0,04, eritrositlorin say1 saglam qoyunlarda 9.3 miyon +0,17, xostolordo azalaraq 6.6 milyon +0,17,
leykositlorin say1 saglam qoyunlarda 8.8 min £0,17, xastolords artaraq 13.3 min 0,17 olmusdur.

Acar sozlar: gqan, geohelmint, Dictyocaulus filaria, Haemonchus contortus, qoyun

Giris

Hal-hazirda yalniz qan sisteminin patologiyasinda deyil, habelo bir sira xostoliklor zamani
heyvanlarda ganin miiayins edilmasine boyiik ohomiyyat verilir.
Helmintozlarin tesirlari noticasinds qoyun organizmde ganin torkibinds saciyyovi dayisikliklor
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Oziini biruzo verir [1, 3, 4]. Qoyunlarn helmintozlarla yoluxmasini soxsi todqiqatlarimizla
miioyyonlogdirdikdon sonra, onlarm gan gdstoricilorinds (hemoglobinin, eritrosit vo leykositlorin migdari,
eritrositlorin ¢okma siirati) bas veran doyisikliklori gobul edilmis qaydalara osason miiayina etdik.

Material vo metodika

Aparilan todgiqatlarla xosto vo saglam qoyunlarin yuxu venasindan gan alinmis, hemoglobinin,
eritrositlorin, leykositlorin migdar1, ECS qgobul olunmus timumi metodikaya asason miiayino olunmusdur.
Belo ki, tacriibads har birinds 15 bas qoyun olmagla 2 qrup yaradilmis (saglam vo helmintlorlo yoluxmus)
vo onlarin har birindon ayri-ayriliqgda gan alinaraq miiayine edilmisdir. Eritrositlorin ¢6kma stiroti (ECS)
miirokkab bioloji reaksiya olub, bir sira fizioloji va patoloji amillorlo six olagadardir. ECS-ni Pangenkov
tisulu ila toyin edilmisdir.

Qanda hemoglobinin toyin edilmasinin klinik shamiyyati boyiikdiir. Klinik miiayinsler zamani o,
Salinin hemoglobinometri ilo toyin edilir. Qanin formali elementlorinin timumi miqdarin1 hesablamaq
ticlin melanjerlor, sayma toru (Qaryayev kamerasi), durulagdirma mohlullari vo mikroskopdan istifado
edilir. Eritrositlori hesablanmasi {iglin gant durulagdirmaq mogsadilo x6rok duzunun 1-3% mohlulundan,
leykositlorda isa sirka tursusunun 3,5%-li mahlulu isladilir [2].

Noaticalar va onlarim miizakirasi

Aparilan todqgiqatlar naticasindo molum olmusdur ki, saglam qoyunlardan togkil olunmus
grupda hemoglobinin miqdar1 10,8 - 12,1 ¢/l arasinda, H.contortus vo D.filaria helmintlori ilo
yoluxmus qoyunlarin gqaninda hemoglobinin miqdar1 7,6-9,1 g/l arasinda toraddiid edir (Cadval 1)

Belo ki, todqiqatlar zamani helmintlorlo yoluxmus xasto heyvanlarin ganinda hemogqlobinin
miqdarimin fizioloji normadan asag1 diigmosi askar edilmisdir.

Tadqiqatlar zaman1 qoyunlarin gqaninda ECS bas veron doyisikliklor miiayino olunmus,
saglam, homg¢inin H.contortus vo D.filaria helmintlori ilo yoluxmus qruplarda toyin olunmusdur
(sokil 1).

Belos ki, saglam qoyunlarin ganinda ECS orta hesabla 15 daq. miiddstinds 0,2 mm, 30 dagq.
miiddstinds 0,4 mm, 45 doq. miiddstinds 0,6 mm, 60 dog. miiddotindo 0,8 mm olmusdur (Cadval
2). Helmintlorls yoluxmus qoyunlarin ganinda ECS-nin orta hesabla miqdar1 15 doq. miiddstindo
0,4 mm, 30 dog. miiddatindo 0,7 mm, 45 doq. miiddotindo 0,9 mm, 60 doq. miiddstindo 1,1 mm
olmusdur. Bizim apardigimiz todqiqatlarda yoluxmus qoyunlarin qaninda ECS artmigdir. Bu da
onunla izah olunur ki, yoluxmus qoyunlarin qan plazmasinda ziilallarin miqdar1 artdiqda vo
qlobulinlar ¢oxaldiqda yiikdasima zoeifloyir vo bundan asili olaraq eritrositlorin ¢ékmasi tezlosir.
Saglam, helmintlorlo yoluxmamis qoyunlarda iso albuminlor fraksiyasi artdiqda eritrositlorin ¢okma
stirati longiyir.Hom saglam, hom do helmintlorlo yoluxmus qoyunlarin 1mm?® qaninda eritrosit vo
leykositlorin miqdar1 qobul edilmis metodikaya osason Oyronilmisdir. Miiayinalordo saglam
goyunlardan toskil olunmus qrupda eritrositlorin miqdari orta hesabla 9.3 min., yoluxmus
qoyunlardan toskil olunmus qrupda iso eritrositlorin miqdar1 azalaraq orta hesabla 6.6 min.
olmusdur (Cadval 3).

N Saglam qoyunlar Helmintlorlo yoluxmusg qoyunlar
1 11,6 8,2
2 11,5 8,6
3 10,9 8,8
4 11,0 91
5 12,0 7,6
6 12,1 8,3
7 11,5 9,0
8 11,9 8,3
9 12,0 8,4
10 11,0 8,0
11 11,7 8,5
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12 11,6 7,8
13 12,0 8,0
14 11,8 7,6
15 11,4 8,3
Orta hesabla 11,6+0,11 8,3£0,12
Cadval 1. Saglam va helmintlarls yoluxmus qoyunlarin ganinda hemoqlobinin miqdari (q/1)
(M=£m, n=15)

Qeyd: saglam qoyunlarda hemogqlobinin migdar1 11,6 g/I-dir.

Sakil 1. ECS-nin 6l¢iilmasi

Cadval 2. Saglam va helmintlarls yoluxmus qoyunlarin qaninda ECS (mm-13) (M+m, n=15)

Saglam qoyunlar Xosto qoyunlar
N 15 dog. 30 dog. 45 dog. 60 dog. 15 dog. 30 dog. 45 daq. 60 dog.
1 0,2 0,3 0,5 0,9 0,4 0,6 1,0 1,2
2 0,2 0,4 0,6 08 03 05 0,9 11
3 0,3 0,4 0,7 0,7 0,3 0,6 0,7 0,9
4 0,2 0,3 0,5 0,8 03 0,7 0,9 11
5 01 05 0,6 0,9 03 0,6 0,7 1,0
6 0,2 0,4 0,5 0,7 0,4 0,6 0,7 0,9
7 01 05 0,6 0,8 03 05 08 1,0
8 0,2 0,3 0,6 0,7 0,3 0,6 1,0 1,2
9 01 03 0,7 0,8 0,3 05 0,8 0,9
10 0,2 0,4 0,7 0,9 0,4 0,6 0,8 1,0
11 0,2 0,4 0,6 0,8 0,4 0,7 0,9 11
12 0,2 05 0,7 0,8 03 0,7 08 1.2
13 0,3 0,3 0,6 0,8 0,4 0,6 0,7 1,0
14 0,2 05 0,4 0,7 03 0,7 08 1,0
15 0,3 0,4 0,7 0,9 0,3 0,6 1,0 1,2
Ortahes. 0,2+0,02 0,4+0,02 0,6+0,02 0,8+0,02 0,3+0,02 0,6+0,02 0,8+0,03 1,1+0,04

Qeyd: saglam qoyunlarda ECS 15 daq. 0,2 mm, 30 doq 0,4 mm, 45 daq 0,6mm, 60 daq 0,8 mm olmalidir.

Cadval 3. Saglam vo yoluxmus qoyunlarin qaninda eritrositlorin vo leykositlorin miqdar1 (M+m,
n=15)

N Eritrositlorin iqdar: (milyonla) Leykositlorin migdari (minls)
Saglam heyvanlarda Xasta heyvanlarda Saglam heyvanlarda Xasta heyvanlarda

1 8.5 6.5 8.2 13.9
2 8.9 6.8 7.8 11.8
3 8.4 7.1 8.7 12.5
4 10.0 75 9.6 13.6
5 9.1 6.9 9.1 13.5
6 8.3 6.8 9.3 12.6
7 10.2 7.1 10.0 13.0
8 9.6 6.1 9.0 13.1
9 10.1 6.0 9.1 12.1
10 8.9 5.7 8.9 13.2
11 9.3 6.7 10.3 12.8
12 9.3 6.2 7.8 13.0
13 8.9 7.0 8.0 13.1
14 10.1 6.1 7.5 12.9
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15 9.4 5.9 9.1 13.2

Orta hesabla 9.3+0,17 6.6+0,17 8.8+0,17 13.3+0,17

Qeyd: saglam qoyunlarda eritrositlorin miqdar1 1mm®do 8,0-11,2 milyon, leykositlorin miqdari isa 5,8-10,6 mindir.

Saglam heyvanlardan togkil olunmus qrupda eritrositlorin miqdart 8.3-10.1 mln., xasto
heyvanlardan togkil olunmus qrupda iss eritrositlorin miqdart azalaraq 5.7-7.5 min. arasinda toraddiid
etmisdir. Bizim apardigimiz todqiqatlar zamani qanda eritrositlorin migdart xosto heyvanlarda azalmas,
saglam heyvanlarda iso norma daxilinds olmusdur. Togkil olunmus qruplardaki (saglam vo helmintlorlo
yoluxmus) qoyunlarda leykositlorin do say1r hesablanmisdir. Saglam heyvanlardan togkil olunmus
grupda leykositlorin miqdart 7.5-10.3 min, xostolords iso artaraq 11.8-13.9 min arasinda toraddiid
etmisdir. Beloliklo, xasto qoyunlarda patoloji leykositoz bas vermisdir.
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INOKA3ATEJIM KPOBHU OBEIl 3APA’XKEHHBIX 'EOT'EJIBMUHTAMU

Pe3tome. I'eorenbMUHTBI—TEIBMUHTHI, KU3HCHHBIH UK KOTOPBIX OCYIIECTBISCTCS MPSIMBIM ITyTEM, Oe3
MPOMEKYTOYHBIX XO3sI€B, SHIIa CO3PEBAIOT B MOYBE. B Xome mcciemoBaHHWs W3ydald U3MEHEHHS B KPOBHU OBEIl,
3apaxeHHbIX reorenpmuHTamu (Dictyocaulus filaria, Haemonchus contortus). Pe3ynbTarel ObUTH CIIEIYIOIIUMEHE:
TeMOTTIo0HH y 310poBbIxX oBert 11,6 T/ m+ 0,11, y 6ompHBIX cHI3mIICS 10 8,3 1/ m+ 0,12, POE y 3mopoBsix oBer 0,8
MM £ 0,02, y 6onbHBIX yBemuuwics 10 1,1 mm £ 0,04, KOTMYECTBO EPUTPOITUTOB Y 370pOBHIX oBell 9,3 mutH + 0,17, y
OONBHBIX CHU3WIOCHL M0 6,6 muH + 0,17, KoaMuecTBO JIeHKOUTOB y OonbHBIX 8,8 Thic + 0,17, y OOmBHBIX
yBenuuuiock a0 13,3 teic + 0,17.

Knroueewie cnosa: xpoBs, reorenbMuHT, Dictyocaulus filaria, Haemonchus contortus, oBma.

SHOWS THE BLOOD OF SHEEP INFECTED BY GEOGELMINTS

Abstract. Geohelminths — helminths, the life cycle of which takes place in a direct way, without
intermediate hosts, the eggs mature in the soil. During the study, changes were studied in the blood of sheep infected
with geohelminths (Dictyocaulus filaria, Haemonchus contortus). The results were as follows: hemoglobin in
healthy sheep decreased to 11.6 g/ 1+ 0.11, in sick sheep decreased to 8.3 g/ 1+ 0.12, ROE in healthy sheep
decreased to 0.8 mm = 0.02, in sick sheep increased to 1.1 mm + 0.04, the number of erythrocytes in healthy sheep
9.3 million + 0.17, in patients decreased to 6.6 million £ 0.17, the number of leukocytes in patients 8.8 thousand +
0.17, in patients increased to 13.3 thousand + 0.17.

Keywords: blood, geohelminth, Dictyocaulus filaria, Haemonchus contortus, sheep.

KUR-ARAZ OVALIGININ ALLUVIAL RELYEF FORMALARININ
GEOMORFOLOJIi TOHLILI

Badalova A.M. magistrant
Baki Déviat Universiteti, AZ1148, Baki, Zahid Xalilov kiicasi 23
Email; aysen.nur.m@gmail.com

Xiilasa. Kosmik sakillarin tohlili asasinda miisyysn edilmisdir ki, Kiir-Araz ovalig1 srazisinde vo dagotoyi
maili diizonliklordo akkumulyativ relyef formalart hakimdir. Miixtalif dovrlordo ¢okilmis sokillordo sokillorin
tohlilinden malum olunur ki, qeyd edilon sahslor tamamilo miixtolif genetik tiplore aid akkumulyativ diizenliklerin
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tip vo yarimtiploridir.

Acar sozlar. kosmik sokillor, kiir-araz ovaligy, relyef formalari, ekzogenetik tiplor, alliivial relyef formalari
Giris

Tadgiqat orazisi olan Kiir-Araz ovalig1 6ziinomoxsus geoloji-geomorfoloji qurlusu, iglimi,
torpag-bitki Ortiiyii, tobii vo antropogem landsaftlart ilo forqlonir. Kiir-Araz ovaligi bu fiziki-
cografi miixtalifliyo miivafiq golon ekoloji soraito malikdir.

Ovaligin sahasi 27,5 km2-dir (respublika arazisinin 24,1 %-i).

Kiir-Araz ovaliginin osrazisinin 74,2 %-iokean soviyyasindon asagida yerlosir.(1) Kosmik
sokillordo Iolokli vo lokoli strukturlarla verilon akkumulyativ diizonliklorin 6zlori do
akkumulyasiya prosesinin xarakterindon asili olaraq yaranmis miixtalif 6l¢iilii vo formali mezo
vo mikroformalar kompleksindon ibaratdir. Mezo vo mikro formalarin morfoloji xiisusiyyatlori,
sixlig1 akkumulyativ diizonliklorin 6zlorindo do morfoloji cohotdon forqli sahslorin yaranmasina
sobab olur.

Osas hissa

Kiir-Araz ovaliginda genis yayilmis relyefin akkumulyativ formalar1 caylarin, doniz vo
kiiloklorin akkumulyasiyasi noticoesindo yaranmigdir. Asagida onlarin qisa xiilasasino diqqot
yetirak:

Caylarin akkumulyasiya faaliyyati ilo yaranms formalar. Bu tip relyef formalari
miixtolif soraitde yar anmagqla xarici goriiniisii, sahasi, formas1 vo morfoloji effektlorins gors cox
forglonirlor. Geomorfoloji cohoatdon ayrilan Kiir ¢okokliyi vilaystindo on ¢ox yayilmis formalar
bunlardir: gatirma konuslar1 vo ¢aylarin yataq boyu tirslori (bazilar).(1,2)

Gatirms konuslar:

Morfoloji cohotdon gotirmo konuslart Kiir-Araz ovaligini ohato edon maili diizonliklordo
genis yayillmigdir. Gotirmo konuslar1 ¢ox six yerlogmoklo dalgali maili diizonlik yaradir. Kiir-
Araz ovaligimin soth
meylliyi az olan saholorinds gotirmo konuslart morfoloji cohatdon az gérkomli olsalar da, genis
saha tutur vo ovaligin hamar sathini xeyli miirokkablosdirir.(4)

Kiir ¢okokliyi geomorfoloji vilaystine axan c¢aylarin gotirmo konuslarinin geomor-
fologiyasint 6yronon N. S. Sirinov gostorir ki, Qarabag diiziino ¢ixan ¢aylar 3-4, Gonco-Qazax
diizine vo Qanix-Oyricay vadisine ¢ixan caylar bir, Sirvan caylar1 2-3 gotirmo konuslari
yaratmiglar. (3)

Caylarin on cavan gotirmo konuslar1 Kiir-Araz ovalig1 orazisindo yerlosir. Gdygayin,
Tiiryancayin, Girdmangayin, Tortorcaym, Xagincayin, Qarqarcayin, Bolgarcaymn va s. ovaligda
yerlogon son gotirmo konuslart Xvalin asrindo vo qolosendo yaranmiglar. Yuxarida adar1 qeyd
olunan caylarin gatirms konuslarimin bir qismi olduqca zaif cavan qalxma fonunda yarandigina
gora, onlarin konturu nisbaton yaxst secilir (Qarqargayin, Xagingayin, Tortorcayin konuslari).
Tadqiqat arazisini shato edon maili diizonliklori kason yargan vo qobularin mansabinds kigik
gotirmo konuslar1 yaranmisdir. Terraslar arazin sol sahildo belo konuslar daha c¢ox olmagqla
relyefds aydin secilir (saholori 1-2 km?-a gadaor).(6)

Osas caylardan konardaki alliivial diizenliklorin sothindo saysiz-hesabsiz akkumulyativ
tiralor yayilmisdir. Mil diizlindoki tiralorin oksoriyyati Arazdan ayrilan qollarin akkumulyativ
tiraloridir. Bunlarin nisbi yiiksokliyi 1-3 m, eni 10-50 m (bazan 100-200 m), uzunluglar bir ne¢o
yiizdon 5-10 km-o gadar vo daha artiqdir. Eyni morfoloji qurulusda tiralora Qarabag (Tartorgay
vo Incocayin akkumulyasiyasi zonasinda) vo Sirvan diiziinde daha ¢ox rast golmok miimkiindiir.
Tirolorin bir ¢oxu miirokkob qurulusludur. Onlar ¢ox miirokkob saxslonir vo belo halda tirslorin
arasinda miixtolif formali ¢alalar olur.(2) Tiralor tok-tok ya qrup soklindo yerlosirlor. Belo tirolor
oksor halda Kiir vo Arazin akkumulyasiyasi zonasinda rast golir. Sirvan ¢aylarinin akkumulyativ
tiralori cox boyiik olub, miirokkeb formalidir.

22



Bas GSynik . & =
-
Konuslararasy !R?

- Gotirmo> konusliar

= ——

Sokil 1. Kosmik sakillorin yardim ils Sin va Kis ¢aylarinin gatirmd konuslarimnin tohlili

Calalar. Kiir-Araz ovalig1 mikroelyefinin genis yayilmis formalarindandir. Calalar mongo

vo morfologiyasi etibari ilo miixtolifdirlor. On bdyiik ¢alalar konuslar arasinda yerlogsmoklo
oksaran uzunsov, ticbucaq, yaxud ortadan sixilmis formada ensiz vo uzunsovdurlar.

N

10.
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Resume. Based on the analysis of space images, it was determined that accumulative landforms prevail in the

Kur-Araz lowland and in the foothills. Analysis of images taken at different times shows that these areas are types
and subtypes of accumulative plains belonging to completely different genetic types.
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MUGAN DUZUNDO MUXTOLIF KOND TOSORRUFATI BiTKIiLORi ALTINDA
SUHOPDURMANIN GOSTORICILORI
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Xiilasa. Moqalodo miixtolif kond tesorriifat1 bitkilori altinda ¢omen-boz torpaqlarinda suhopdurmadan
bohs olunur. Todqiqatlarin naticalori gostormisdir ki, erazids 6 saatliq suhopdurmanin on agagi gostoricilori xam
shado 72 mm, on yuxari gostorici taxil bitkisi altinda olmaqla 330 mm, digor bitkilor iso orta gostaricilore malik
olmusdur.

Acar sézlar: suhopdurma, suhopdurmanin siiroti, suhopdurmanin miqdari

Giris

Kond tosorriifatt bitkilorindon yiiksok vo sabit mohsul aldo etmok {igiin torpaqlardan
somorali istifado etmok kond tosorriifatt zohmotkeslori qarsisinda bir problem olarag
galmaqgdadir. Respublika ilizro kond tosorriifati mohsulunun toxminon 80 faizi suvarilan
torpaqlardan alinir. Torpagda suyun olmamasit vo azliq etmosi, bitkilorin inkisafina vo
mohsuldarliqina, qida elementlorinin ¢atismamasi kimi monfi hallarin yaranmasina sobab
olur. Ona gors do belo tadqiqatlarin aparilmasi suvarilan torpaqlarda torpagin suhopdurma
gabiliyyatini dyronmoklo  diizglin suvarma rejimino vo normasina riayot edo bilmarik.
Gorilindiiyli  kimi, suhopdurma qabiliyyati torpagin osas fiziki xassslorinden, kimyovi
torkibindon, aqreqatlarin suya davamlilifindan, mosamolilikden, torpagin sixligindan,
nomlonms doracasindon vo sairaden asili olaraq dayisir. Torpaqglarin suhopdurma gabiliyyati
haqqinda bir sira tadqiqatgilarin asorlorinde genis yer verilmisdir. [3,4,5,6]

Tadqiqat obyekti vo metodikasi

Bu mogsadlo biz do Mugan diiziindo miixtolif kond tosorriifati altinda torpaqda
suhopdurmanin miqdarint dyronmisik. Todqiqatda 6lkomizdo qgobul olunmus metodlarla
“ki¢ik sahalors su verma” iisulu ilo 6 saat miiddatindo aparilmisdir [6].

Tahlil vo miizakira

Mugan diizii Kiir-Araz ovaliginin bir hissosi olub, Kiir-Araz ¢aylar torofindon gotirilmis
cokiintiilordon ibarotdir. Mugan diizii orazisi doniz soviyyosindon asagi olub simal-qorbdon
conub sorqo dogru 0,0001-0,0003-0 godor mailliys malikdir. Zona quru subtropik iglima
malik olub, yay1 isti vo quraq, qis1 miilayim kecir. Coxillik orta yagintilarin migdar1 293 mm-
o godor olub, adston ilin payiz vo yaz aylarinda yagis halinda diisir. Havanin orta illik
temperaturu 14,2° C olub, yay vo payiz aylarinda ¢ox quru va isti kegmasi torpagdan suyun
siddatli buxarlanmasina sabob olur. II arzinde 900-1000 mm-a gader buxarlanma gedir (2).

Yuxarida gostorilon iglim molumatlar1 onu gostorir ki, zonada yagmtilarin miqdari
bitkilorin suya olan talabatini 6days bilmir. Ona gore do burada suvarmaya bdyiik ehtiyac
vardir. Mugan diiziindo doniz ¢okiintiilori 10-20 metr dorinlikdo olub, sonralar {istdon ¢ay
alliivi ¢okiintilori ilo ortiilmisdiir. Bu iki qrup ¢okiintii petroqrafik torkibco eyni olub bir-
birindon ancaq doniz ¢okiintiilorinds olan fauna ils forglonir. Qeyd etmak lazimdir ki, alliivial
yigmlarin qatlart ¢ox miixtalif olub vo tez-tez doyison qranulometrik torkiba malikdir.
Alliivial qatlarin bu ciir miixtslif torkibs malik olmasint Mugan diiziiniin miixtalif yerlarinda
Kiir vo Araz ¢aylar1 dasdiqda su basmis saholorin ¢aylardan uzaq ve yaxud yaxin olmasi ilo
izah etmok olar.

Oyrondiyimiz orazinin torpaqlar1 todgiqatgilara goro boz-gomon, ¢omon-boz vo s.
torpaqlardan ibarotdir. [1,7]. Biz todqigatlarimizi miixtolif kond tosorriifati bitkilori altinda
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olmaqla ¢omen-boz torpaqlarda aparmisiq. Burada iizvi maddslorin miqdar1 az olub, st
qatlarda humusun miqdar1 1,5-2,6%, asag1 qatlarda iss kaskin azalir.

Boz-comon torpaqlar osaslarla doymus olub, udulmus osaslarin comi 100 q torpaqda
17,8-39,4 mq.ekv. arasinda doyisir. Udulmus osaslar ig¢orisindo kalsium kationu daha ¢ox
olub, 78%-o catir.

Mexaniki torkibi miixtalif olub, gilli, gillicali, bazi hallarda iso yiingiil gillicalidir. Fiziki
gilin miqdar1 iist qatlarda 80%-o yaxin oldugu halda, asagi qatlara dogru koskin azalaraq 27
%-o catir. Asagl qatlarin yiingiil mexaniki torkibo malik olmasi bu torpaqglarda tobii drenajlar
yaradir.

Torpagin osas fiziki xassolorindon olan hocm ¢oki 1,15-1,26 q/sms, xiisusi ¢oki 2,68-
2,72 g/sm® olub, bunlara miivafiq olaraq, imumi mesamolilik 52,20-57,10% arasinda doyisir
[4].

Molumdur ki, torpagin suhopdurmasi torpagin tiplorinds torkibindon vo bitki
toyinatindan asili olaraq miixtolif qostoricilorlo xarakterizo olunur. Belo ki, suyu on ¢ox
qumsal vo qumluca torpaqlar hopdurur, ¢ilinki bunlarin masamalari iridir. Su bu mesamaloras
diisdiikde kapilor hala diigmoyagok, qravitasiya su formasinda asanliqla asagiya siiriiliir. Gilli
va qillicali torpaqlarda iso su xeyli yavas horokot edir,¢linki onlarda inco kapilyarlar ¢oxdur.
Struktursuz torpaqlara nisboton strukturlu torpaqlarda, mexaniki torkib eyni oldugda da belo
suhopdurma qabiliyyati yaxst olur. Suyun pis hopdurulmasi vo aximi olmamasi naticosindo
torpagin sothindo vo ya onun iist hissesindo xaddinden artiq riitiibotlonmo kedir. Bu da
bitkilorin cilirimasing, akinlorin su altinda galmasina, noticads torpagin hava va su rejiminin
gorulmasina sobab olur.

Tadqiqatlar naticasindo molum olmusdur ki, orazido nozarot kimi gotiiriilmiis xam
sahodo bir saatda suhopdurmanin miqdari 30 mm, siiroti 0,7 mm/doq togkil etmisdir. Bu
gostorici 6 saat miiddotindo 72 mm olmagla, onun orta siiroti bu miiddstdo 0,2 mm/daq
olmusdur. Bu orazids ilk saatda hopan suyun siirsti 0,7 mm/doq olsada, 3-cii saatdan sonra
onun siirati sabit qalmisdir. Pambiq okini sahasinds hopan suyun orta siirati birinci saatda 1,1
mm/dog,miqdart iso 66 mm olmagla R.H.Mommodovun [6] skalasina gbro bir saatliq
suhopdurma qabiliyysti kafi hesab olunur. Bu sahodo 6 saatliq miisahido miiddatindo onun
miqgdar1 148 mm, hopan suyun siirati iso 0,4 mm/doq toskil etmisdir.

Yonca altinda suhopdurmanin miqdar1 birinci saatda 78 mm olub, orta siiroti 1,3
mm/daq toskil etmisdir. Alt1 saatliq miisahido dovriinds imumi hopan suyun miqdart 278 mm
olmagqla, orta siirati 0,8 mm/doq olmusdur.
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Sokil 1. Mugan diizii torpaqlarinda suhopturmanin miqdari, mm( A ) vo siirati, mm/daq. ( B )1.Xam; 2.
Pambiq; 3. Yonca; 4. Taxil

Bunlardan forqli olaraq bizim miisahidslorimizde taxil bitkisi altinda suhopdurmanin
miqdari xeyli yliksak gostoricilor malikdir. Bels ki, birinci saatda onun miqdart 131 mm, orta
stirati iso0 2,2 mm/doq olmusdur. Alt1 saat orzindo hopan suyun orta siiroti 0,9 mm/doq ,
miqdart 159 330 mm-o ¢atmigdir. Bu da R.H.Mommodova goro yaxsit suhopdurma hesab
olunur. Burada suhopdurmanin miqdar1 belo yiiksok olmasi bizim fikrimizco osason
granulometrik torkibdon asili olmusdur, ¢iinki bu sahado torpaqglar basga saholoro nisboton
yiingiil torkibli hesab olunur. Belo ki, bu sahonin torpaglari qranulometrik torkibco agir
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gillicali torpaqglar hesab olunub, fiziki gilin miqdar1 profil boyu olmaqla 42-50% arasinda
doyismisdir.

Mugan diiziinds biitiin hallarda miixtalif toyinath torpaqlarda ilk saatdan sonra hopan
suyun miqdar1 azalir vo 2-3 saatdan sonra hopan suyun miqdar1 vo siirati sabitlosir.Beloliklo
bu yuxarida gostorilon todqiqat naticasinds miioyyan olunmusdur ki, torpagin suhopdurmasi
onun aqrofiziki gostoricilorindon vo miixtolif okin toyinatlarindan asili olaraq doyismis vo
onun miqdart 6 saat miiddotindo xam sahodo on asagi gostorici olmaqla 77 mm on yiiksok
miqdar1 iso taxil altinda 330 mm olub, galan sahalor iso orta gostaricilorlo xarakterizo olunur.
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MOKA3ATEJIA BOJONPOHUIIAEMOCTH IIOYB MYTAHCKOM CTENU MO/ PA3JIMYHBIMUA
CEJIbCKOXO3SMCTBEHBIMU KYJbTAPAMHU

Pe3ome. CraThs MOCBAIIEHA BOJONPOHUIACMOCTH JIYTOBO-CEPO3EMHBIX MOYB IMOA pa3IMYHbIMU CEJIb-
CKOXO03SIMCTBEHHBIMH KyJIbTypaMH. HpOBeHeHHLIe HUCCJIICAOBAHUA IIOKa3ajln, YTO CaMbIC HU3KHC ITOKA3aTCIIU BO-
JAONMPOHHUIAEMOCTH IMOYB B TCYCHUC 6 4acoB OTMEYAIOTCS Ha HCJIMHE — 72 MM, a CaMbIMH BBICOKHMMM IIOKa3aTec-
JIAIMHA XapaKTCPU3YKOTCS MMOYBLI 110 3¢PHOBBIMU — 330 MM, OCTaJIbHBIM KYJbTYpaM COOTBCTCTBOBAJIN 3HAYCHU
OIPCALCIIAIOIHNC CpeAHEC COACPIKAHNC BbIICYKA3aHHBIX BEJIMYWH.

Knroueewvie cnosa: BOJAONPOHHUIIAEMOCTb, CKOPOCTb BOAOIIPOHUIIACMOCTH, KOJIMYCCTBO BIIMTAaHHOM BO/JIBI

WATER ADSORBEL PARAMETERS UNDER THE DIFFERENT AGRICULTURAL PLANTS IN
THE MUGAN PLAIN

Abstract. The article deals with the water adsorbing under the various agricultural plants in the meadow
—grey soils. The research consequences show that the least indices of the 6-hours water-adsorbing is 72 mm in
the virgin area, but the highest index is 330 mm under grain plant, the other plants possess mean indications.

Key wods: water-adsorbing, water-adsorbing rate, water-adsorbing guantity
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DAMCILARLA SUVARMANIN PAMBIQ BITKISI ALTINDAKI
TORPAQLARIN SU-FIZIKI XASSOLORINO TOSIRI (MUGAN DUZUNDO)
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Xiilasa: Mogalodo damcilarla suvarma haqqinda otrafli molumatlar verilmokls, onlarin hazirlamasi
texnologiyasi, totbiqi vo torpaqlarin su-fiziki Xassolorino tosiri vo pambiq bitkisinin mohsuldarliq gostaricilori
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gbstorilmisdir. Umumiyyetlo, dameci isulu ilo suvarmalarin miisbot tosiri, onlarin miinbitlik gdstaricilorinin
artirilmasinda rolu mogalads genis verilmisdir.
Acar sozlar: Pambiq, damc1 iisulu ilo suvarma, suvarma texnologiyasi, mohsuldarliq

Giris

Respublikada kond tosorriifatr sektorunda aparici sahalordan biri do boyiik amok sorf edon
pambiqgiliqdir. Umummilli lider Heydoar Oliyev siyasi hakimiyysto qayitdiqdan sonra, 6lkenin
biitiin sahalorinds oldugu kimi, aqrar sahads do canlanma baslandi. 2010-cu ilds “Pambiqgiliq
haqqinda” qanunun gobul olunmasi ilo 06lkodo pambiqeiligin, yiingiil sonayenin inkisaf
etdirilmasine, pambiq istehsali ilo emali arasinda miinasibatlorinbazar iqtisadiyyatina uygun
tonzimlonmasing, regionlarda shalinin moasgulluq saviyyasinin yiiksaldilmasina va torpagdan
somarali istifado olunmasina hiiquqi, toskilati vo igtisadi zomin yarandi. Pambiq bitkisinin Kiir-
Araz diizonliyindo genis saholordo okilmasi hamin torpaglarda suvarma va kollektor-drenaj
sobokolorinin istifadosine sobob oldu. Mixtalif dorocodo sorlasmis saholordo suvarma
sistemlorinin yenilonmasi,  kollektor-drenaj sistemlorinin genis totbiqi naticasinds homin
arazilordo digar kond tosarriifati bitkilari ilo yanasi pambiq bitkisinin saholori do genislondirildi.
Tadqiqatlar gostarir Ki, pambiq bitkisi hiindiirliiyii 1-2 m olan gox saxalonan, iki ciiro budaglara
(birincisi boy budagqlari, ikincisi iso mohsul budaqlar1) malik yarimkol bitkidir.

Mohsul budaqlarinda avval qongolor, sonra ¢igoklor vo gozalar amala galir, qozalarin
daxilinds toxumlar, toxumlarin istii iso pambiq liflori ilo shato olunur. Mohsul budaglari
izarinds ¢igok tumurcuqvari yaranir vo mohsul budagi birinci inkisaf edib formalasir vo tez
mohsul verir (25-35 giindon sonra formalasmigs qongolor ¢igoklomoys baslayir). Pambigin
noviindon vo yaranmis soraitdon asili olaraq ¢igoklomadon 45-60 giin sonra qozalar yetisir vo
pambiq acilir. Tez yetison pambiqlarda vegetasiya dovrii (pambigin ¢ixisindan moahsulun
yetismasina godar olan dovr) 100-110 giin, orta yetison pambiqlarda 115-125 giin, gec yetison
pambiglarda iso 130-140 giin, gec yetison nazik lifli pambiqlarda isa 140-160 giin olur. Pambigin
kok sistemi ¢ox siiratlo inkisaf edir. Bag cubugabonzar kok 14 giin arzinds 40-50 sm, ¢igokloma
dovriine godor iso 2-3 m uzanir. Kok sisteminin osas hissasi torpagin iist 30-40 sm dariniyinds
yerlosir. Pambiq bitkisi isigy, istiliyi vo nomliyi ¢ox sevon subtropik bitkidir. Onun toxumlari 10-
12°C temperaturda ciicarir [3].

Pambiq bitkisinin inkisafinin on mohsuldar dévrii vegetasiya suvarmalar1 gedon dovrdiir. Bu
dévrdo pambigin qongaloma, ¢igcokloma, mohsulun amalo galmosi vo yetismasi fazalari gedir.
Pambiq timumiyyatlo 3-6 dafs suvarilmagla hayata kegirilir: ¢igoklomaya godar (1 dafa), ¢igokloma
va mohsulun amalogolmasi dovriinde (2-4 dofs) vo mahsulun yetismosi dovriindo (1-2 dofa),
suvarma normalart 700-800 m®ha — ¢icoklomo dévriino gador vo 800-1000 m¥ha — ¢igokloma
dovriindo toskil edir.

Pambiq bitkisinin mohsulu eyni vaxtda yetismir. Pambiq mohsulunu yigmaq iiglin yiiksok
mohsuldarligl pambiq y1gan masinlardan istifads edilir. Bu masinlar agsagidakilardir: iki corgoli XT-
1,2; X-1,2 (corgo aralar1 60 sm olan pambiq tarlalar tiglin), dordcargoali 17XV-1,8 (corge aralar1 90
sm olan pambiq tarlalar1 {i¢tin), SKO-4 (corge ararlar1 60 sm olan pambuq tarlalari ti¢iin) va s. [4, 5].

Mugan diiziiniin relyefi osason diizonlikdon ibarstdir. Yayr quraq kegon miilayim isti,
yarimsoahra quru ¢ol iglim tipine aiddir [2].

Tadqgiqat obyekti vo metodikasi. Todqiqatlar hal-hazirda respublikada genis qobul edilmis
metodlarla yerino yetirilmisdir [6].

Tahlil vo miizakiralor. Azarbaycan qadim suvarma akingiliyina malik 6lks olmagla, imumi
sahosi 8,64 min hektardir. Hal-hazirda homin torpaqlardan 1426 min hektar1 suvarlir. 9kin
saholorinin 97%-don ¢oxu sath iisulu ilo suvarilir. Soth suvarma iisulunun totbiqi sadodir, suvarma
zamani olava enerji tolob etmir, torpaqda ¢oxlu su ehtiyati yaratmaq miimkiin olur, suvarma
sobokasinin ingasina vo istismarina az vosait sorf olunur. Bunlarla yanasi bu iisulun bir sira
catigmayan cohatlori vardir ki, bunlardan osas1 suvarma suyuna gonast edilmomaosi vo bazi yerlordos
torpaglarin sorlagsmasina sobob olur. Hal-hazirda asagidaki suvarma iisullan totbiq edilir:-6z axin1 vo
ya soth suvarma tisulu;yagis yagdirma suvarma {isulu; yeralti suvarma iisulu; damcilarla suvarma
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tisulu; dispers su damcilart (aerozol) suvarma iisulu.

Damcilarla suvarma ilk dofo 1918-ci ildo ABS-in Kolarada statinda aparilmis-dir. Daha sonra
1948-ci ilda Ingiltorado yeralti damciladicilarla 800 ha saho suvaril-misdir. Son molumatlara osason
1974-cii il soviyyasino géro ABS-da 30000, Avstraliyada 6000, Meksikada 6000, Yeni Zelandiyada
800 ha saho damcilarla suvarilmig vo onun effektivliyi miioyyonlosdirilmisdir [ 1].

Damcilarla suvarmanin ilkin asas mogsadi su damcisinin birbasa bitkinin kdk sistemino
miidaxilo olunmasindadir. Damcilarla suvarma sisteminin miisbat cohoatlorindon biri odur ki,
sistemdo noainki suvarma tomin olunur, eloco do onunla barabar bitkiys lazim olan {izvi maddslorin,
giibrolorin, dormanlarm har biri imumi sistem vasitesila bitkilors ¢atdirilir. Burada digor suvarma
sistemlorindon forqli olaraq bitki tam qidalana bilir, yoni, bitki 6ziino lazim olam1 tamamils
monimsayir.

Bu sistemdo suvarici boru komari oOrtiilli, yer sothindo vo yer sothindon 20-30 sm yuxarida
diroklara barkidilmoklo yerlogdirilo biler. Suvarici borular cargalor boyunca istiqgamatlondirilir. Bu
borularin diametri 6-20 mm olur. Suvarici borularin uzunlugu 200 m-o godor olur. Olverisli uzunluq
40-50 m hesab edilir. Suvarici borularm diametri vo uzunlugu segilorkon suyun damciladicilar
arasinda borabar paylanmasi sorti nozors alinmalidir. Calismaq lazimdir ki, borunun baglangicindaki
damciladicinin su sorfi ilo sonundaki damciladicinin sarfi arasindaki forq 10%-don ¢ox olmasin.
Damcilarla suvarmanin asas xiisusiyyati ondan ibaratdir ki, burada suvarma zamani lokal formada
yalniz bitkinin kok sistemi yerlagon torpaq zonasi nomlondirilir. Nomlondirilmesi tolab olunan zona
bitkinin ndviindon, torpagin suhopdurma qabiliyystindon, damciladicinin sorfindon asili olaraq
namlonma konturu vasitasils toyin edilir. Damcilarla suvarma giindolik vo dovri (hoftalik, ayliq)
olaraq aparila bilor. ~ Suburaxan damciladicilar konstruktiv xiisusiyyatlarina va suyu bitkilorin kok
sistemlorino vermo iisullarina goro miixtalif olurlar. Bu baximdan damcilarla suvarma asagidaki
ndvlore boliiniir: damcilama; damcili sirnaq; impulslu dameciladici; kombino edilmis; inyeksiya
damcili; inyeksiya sirnaq. Gostorilon {isullar bitki vo torpaq xiisusiyyatlorino gora toyin olunur.
Suvarilan sahonin relyefi koskin doyison vo miirokkob oldugda inyeksiya tisulu ilo suvarma daha
alverigli olur. Yiiksok suhopdurma gabiliyyatino malik olan orazilordo damcili sirnaq tisulundan, agir
gilli vo orta suhopduran torpaqlarda damei tisulu ilo suvarmadan istifads etmoak ¢ox alveriglidir [1].

Tadqiqat islori Sabirabad rayonu Minbasi kondi orazisinde fermer tosorriifat sahosindo
aparllmigdir. Pambiq bitkisinin mohsuldarligini artirmaq mogsadilo damcilarla suvarma texnikasi
totbiq olunacaqdir.

Hor hansi suvarma tisulunun tatbiqine baslamazdan avvel, suvarilacaq sahonin (erazinin)
torpaq Ortiiyiinii, onun su-fiziki xassalorini, duzlarin miqdarini 6yranmak talob olunur. Ona gors
damcilarla suvarma iisulu aparilacaq sahslords todqiqatlara baglamazdan avval tocriiba sahosinin
torpaglarinda duzlarin miqdart dyronilmisdir.

Cadval 1. Tacriiba sahasi torpaqlarinda duzlarin dayismasi (2020-ci il)

Kosi-min | Dorin- | CO; | HCO; | CI | SO, | Ca | Mg [ Na+k Duz Quru
némrasi lik, sm mq.ekv/% comi, % | qalq, %
1 2 3 | 4 | 5 | 6 | 7 | 8 [ 9 10 11
Sabirabad rayonu
A-1 0-20 yOX 0,50 2,00 11,99 2,25 0,250 11,99 0,999 1,025

0,030 0,070 0,576 0,045 0,003 0,275
20-40 |« __»| 050 1,00 11,74 3,75 0,250 9,240 0,919 0,925

0,030 0,035 0,564 0,075 0,003 0,212

40-60 |« »| 0,550 1,00 12,24 3.25 0,250 11,24 0,989 1,000
0,030 0,035 0,588 0,075 0,003 0,258

60-80 |« »| 050 1,50 11,99 8,50 1,750 3,740 0,935 0,950
0,030 0,052 0,576 0,170 0,021 0,086

80-100 |« » | 0,50 1,50 11,74 13,00 0,500 0,240 0,917 0,925
0,030 0,052 0,564 0,260 0,006 0,005

A-2 0-20 yox 0,50 1,00 12,24 3,00 0,250 10,49 0,957 0,975
0,030 0,035 0,588 0,060 0,003 0,241

20-40 |« »| 050 2,00 11,49 2,25 0,250 11,49 0,964 0,975
0,030 0,070 0,540 0,045 0,003 0,264
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4060 |« »] 050 050 | 11,24 | 3,00 | 0,250 8,99 0,861 | 0,875
0,030 | 0,017 | 0540 | 0,060 | 0,003 | 0,260

60-80 |« »| 050 1,50 11,99 4,250 0,500 9,240 0,961 0,950
0,030 0,052 0,576 0,085 0,006 0,212

80-100 |« »| 0,50 1,50 12,24 4,00 2,00 8,240 0,963 0,950
0,030 0,052 0,588 0,080 0,024 0,189

Cadvaldon goriindiiyii kimi homin orazide duzlarin miqdar1 uygun olaraq 0,861%-don
0,999%-3 godar doyismisdir. Analizlorin naticalari gostarir ki, tocriibe sahasi torpaqlarinda CO3
ionu miisahido edilmir. Anionlardan SO, ionlar istiinliik toskil edir, sonra Cl, daha sonra isa
HCOs. Cl, SO4 vo HCOg3-iin migdar1 uygun olaraq 0,017%-doan 0,070%-9; 0,540%-don 0,588%-2
va 0,030%-9 godar doyismisdir. Kationlardan iss birinci yerdo Na+K, sonra Ca, daha sonra iso
Mg toskil edir vo onlarin miqdart uygun olaraq 0,005-0,275%; 0,045-0,260%; 0,003-0,024%
toskil edir.Torpaqda duzlarin migdarinin 0-100 sm-lik gatda orta gqiymotino goro onlarin orta
doracods sorlasmis torpaqlara aiddir.

Naticd

Aparilmig todqiqatlar gostorir ki, tocriibo sahasindo torpaqglar orta doracods sorlasmis
torpaqlardir, yoni duzlarin miqdart 0,861%-don 0,999% arasinda doyismisdir. Bu torpaqlar duz
tipino goro sulfatli-xlorlu tipine aiddir.

Tocriibo sahoasindo damcilarla suvarmanin totbiqi homin torpalarda suvarma sularina
gonast edilmoasino vo miinbitlik gdstoricilorinin yaxsilagdiritlmasint miimkiin edocokdir.
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Xiilasa. Maqalods faydali bitkilorden olan Asparagus tabii sorvat olmagla yanasi, hom do doyerli qida va
dorman bitkisi kimi becarilmo aqrotexnikasinin aragdirilmasindan, hamginin qulangar bitkisinin va meyvasinin
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biokimyavi gostaricilorinin todqiqindon bohs edilir.
Acar sozlar: qulangar, qida, dorman, bitki, meyva, vitamin, azotlu maddslor.

Giris

Ekoloji cohatdon tomiz, yiiksak qgidaliliq deyarinoe malik olan Qulangar (Asparagus) bitkisi
Respublikanin bir sira regionlarinda genis yayilmisdir. Elmi informasiya baza gostoriciloring
asason diinyanin quraqliq kegon regionlarinda bu bitkinin 300, Qafqazda 10, Azorbaycanda iso 9
novii (Asparagus officinalis, Asparagus caspius, Asparagus angulofractus, Asparagus
brachyphyllus, Asparagus breslerianus, Asparagus davuricus, Asparagus pericus, Asparagus
poluphyllus, Asparagus verticillatus) bitir. Gostorilon bu ndvler arasinda yalniz 1 névii Asparagus
officinalis L. — Darman qulangar1 névii 6lkemizds madaoni halda becarilir [1, 6, 7].

Asparagus insan organizmi torafindon asan monimsonilon sads karbohidratlarla, vitaminlorlo,
azotlu maddolarlo, makro vo mikroelementlorlo vo digar qida shomiyyatli komponentlorlo zongindir.

Qulancar (Asparagus) bitkisinin vo meyvasinin digar bitkilordon vo meyvalordon forqli cohati
ondan ibaratdir ki, onun yetigdirilmasinds, meyvasinin formalagdirilmasinda heg bir kimyovi dorman
preparatlarindan istifado olunmur. Osasan mesalords, otlaq vo diizonlik saholords genis yayilmis
qulancar bitkisi yiiksok qidaliliq doyarine vo miialico (veram xastoliyi, boyrak xastoliyi, sidikqovucu,
sidik kisosi dasmin tokiilmesi, sokor, gan tozyiqi, sonsuzluga, yel xastoliyino, bas tiikiiniin
tokiilmasing, tirok-damar xastaliklorina garst) shamiyyatine malikdir [1, 6]. Qida shamiyyatino malik
Asparaqusdan tozo halda yalniz 1-2 ay miiddstinds istifado olunur. Bitki ilk vegetasiyaya baglayan
vaxtdan 14-18 giin sonra zoglari inkisaf etmaya baslayir. Homin zamandan onun tar, yumsaq, cavan
zoglar regionlarda insanlar torofindon yigilir vo yeyirlor. Sonraki dovrlords onun budaglarini duzlu
suda portladilir, sixilaraq suyu ¢ixarilir, sonra iso yag soganda qizardirlar. Lozzstine vo gidaliligina
g0ra ohali torafindon ¢ox giymatli mohsul kimi monimsanilir. Meyvasi iso kolun iistiinds galir, xarab
olur va zay mohsul kimi tullanir. Bu qiymstli qida mohsulundan insanlarin mévsiimi xarakterli yox,
biitiin il orzindo istifado etmosi onlarin saglam yasamalari baximmdan ¢ox faydalidir. Homginin
yiiksok mohsuldarliga malik, ekoloji faktorlara qars1 dayanigl dekorativ vo derman, qida ohomiyyatli
yeni sortun alinmasi, genofond kolleksiya pitomnikinin salinmasi aktual masalolordon biridir.

Tadgiqatin material vo metodu

AMEA Markozi Nabatat Bagimn orazisindo 2019-2021-ci illords aparilan todgiqatlara vo
odabiyyat molumatlarina asalanaraq qida vo dorman bitkisi olan Qulancari nov torkibi vo yayillma
areali regionlar ilizro aragdirilmigdir. Odur ki, bitki Ortiiylinden toplanmis herbarilor sistemlos-
dirilmoklo yeni taksonlara osason “Azorbaycan florasi” [2] lizro toyin edilmis, ndvlorin adi
S.K.Cerepanova [10], V.C.Haciyev, T.E.Qasimovaya [2] gdro miioyyonlogdirilmisdir. Qulangarin 3
ndv niimunasi mohsuldarliga, bitkilorin asas xastaliklors qarst davamligina va saxlanma gabiliyyatine
gora giymatlondirilmigdir [7]. CAl tarla tocriibslori zamani becarilon novlori vegetasiya dovriiniin
uzunlugu, bitkilorin boyatma intensivliyi, onlarin tizerinds generativ organlarin amalagalma yerino,
miqdarina, struktur qurulusuna, c¢igok salximlarmin yerindon asili olaraq meyvo baglama
gabiliyyatino gore qiymatlondirilmisdir. [4, 9]. Todqgiqat isinin naticalorinin riyazi tohlili dispersion
analiz metodu asasinda yerino yetirilmigdir [10].

Naticalar va onlarin miizakirasi

(ol todqgiqatlarinda istifado olunan 3 név Asparaqusun (topayarpaq a. — A. verticielatus L.,
dorman q. — A.officinalis L., Xazar q. — A. caspius) botaniki xiisusiyyatlori dyronilmisdir.

Bu cins Qulangar vo ya Maragliyiid — Asparagaceae Juss. fasilosing aiddir. Bitkilarin ¢igoklori
bircinsli, ikievli olub, qingokilli yarpaglarin qoltugunda yerlosir. Cigokyanligi diiz olub sarbostdir.
Yumurtaliq tigyuvalidir, meyvasi gilomeyvadir, govdasi ¢oxsayli budaqlidir. Budaqlari tizerinds sap
va yaxud iynovari yarpaglar yerlosir. Coxillik ot bitkisi olub, otli kokiimsovlara malikdir.

Topayarpaq Qulancar ilo tobii soraitdo aparilan miisahidolor gostordi ki, bitkido vegetasiya
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fevral aymin birinci onglinliiylinde, gongalomo aprel aymnin ikinci ongiinlilyiinds, cigokloma isa
may1n ligiincli ongiinliiyiindo baslayir vo 18-20 giin davam edir. Cig¢oklor agig-sar1 rongli, uzunlugu
6-8 mm-dir. Cigokloma dovriinds bitkide 210-220-ya godar ¢igak amalo golir. Toxumart iyul ayinin
avvallarinds yetismoya baslayir. Gilomeyvalorin rangi parlaq qirmizi olub, isorisinds 3-4 hamar, gara
rongli toxumlar omolo golir. Bitkinin gdvdosi iynosokilli, yarpaqglari, gilomeyvolori bozok
bagciliginda cox qiymatlidir. Tabistdon toplanmis toxumlari bioloji cohotdon saglam olub, 82%
ciicarti verir. Toxumlarin 100 adadinin kiitlosi 19,5 qr togkil edir. Bu bitkinin ¢i¢oklori suda 24-28
giin, yasil govdosi iizorindo qumizi gilomeyvalori iso qidalandigda (susuz) 6-aya qodor 0z
dekorativliyini saxlayir.

Qulangar bitkisinin madoni okin soraitindo gévdosinin hiindiirliiyli 110 sm-o ¢atir. Asparagus
officinalis L. vo A. caspius bitkilarinin hiindiirliiyii 93-95 sm olub, ¢oxlu budaglanmis doastosokilli
pulcug formali, iynasokilli yarpaqciglara malikdir. Cigoklori limonu-sar1 rongli olub, suda 16-18°
temperaturda 18-20 giin saxlamaq miimkiindiir.

Qulancarin becorilmo aqrotexnikasi. Tocriibalorin aparilmasi soraitinin Oyronilmasi, torpaq
sahosinin hazirlanmasi, sopinloro qulluq edilmosi, suvarma vo basqa aqrotexniki todbirlor, onlarin
istehsalata on olverisli sopin miiddatlorindon basqa bitkilorin becarilmasi {igiin optimal aqrotexniki
todbirlorin da toklif edilmosine imkan yaradir. Belo ki, ¢ol-tarla tocriibalorinin qoyulmast tiglin solof
bitkisi yi1gildigdan sonra sahods 25-27 sm dorinlikdo dondurma sumu aparilmalidir. Torpaq erkon
yazadok, bu voziyyotdo saxlanilmali vo yazda torpaq 12-14 sm dorinlikdo disklonmoli malalanmali
vo hamarlanmalidir. Bu omaliyyatlar basa catdigdan sonra qulancar bitkisinin toxumlar1 sopino
hazirlanmali vo torovoz toxumlari sopon masinlarla sopin amoliyyati aparilmalidir. Sopin aparilan
zamani 40+40+60x15 sm vo 55+55+70x20 sm okin sxemlarindan istifads edilmosi magsadouygun-
dur. Bu zaman erkon sopin miiddotlorindo toxumlar 4-8 sm derinliys, gec miiddotdo iso 3-5 sm
dorinliys basdirilmalidir. on olverisli sopin normasi okin sxemlarindon asili olaraq 3-4 kq/ha gobul
edilmolidir. Sopin miiddstindon asili olaraq saho 3-4 dofs alaq otlarindan tomizlonmalidir. Abseron
soraitinds sahads sopin aparildigdan sonra suvarilmasi, yiiksok temperatur vo havanin quru olmasi
naticosindo qaysaq omoalo golmosi vo torpagin sothinin c¢atlamasina imkan yaradir. Bu sobabin
aradan qaldirilmasi {iglin sopindon dorhal sonra sahoninin suvarilmasi vacib sortlorden biri hesab
edilir. Toxum riitubotlo zongin miihito diisorak ciicarir, lakin bu dovrde omoalo golon gaysagi yarib
torpaq sothind ¢ixa bilmadiyins gore orada qalaraq mehv olur. Torpagin qaysaq baglayib bitkilorin
normal boy atmasina vo inkisafina tosir etmomasi liciin birinci vegetasiya suyu tam ciicorti , hotta 3-
cii yarpaq agildigdan sonra da verilmalidir. Bitkilorin suya tolobatindan vo sopin miiddstindon asilt
olaraq, aratda daxil olmaqla, sahalor 6-8 dofo suvarilmalidir. Regionlarin torpag-iqlim soraitindon
asili olaraq suvarma normasi hektara 1200-1400 m® — dir. Qulangar bitkisindo qongabaglama
fazasinda kok yumrulart miioyyon qodor vo ¢icoklomo dovriindo daha c¢ox artir. Bu zaman
qulangarin novlerindon asili olaraq 1 q kokiine 0,94-0,98 mq kok yumrulart diigiir. Bitkilords
meyvalorin yetismasi baglanan zaman yumrular azalir ki, bu da onlarin torpaga kegmasini vo onu
zonginlogdirmasini gostorir. Mohsul bitki hoyatinin 2-3-cii ili alds edilir. Bunun ii¢iin bitkinin dibi
ehtiyatla acilir vo xiisusi bigaq vasitasilo kok bogazindan 3-4 sm yuxaridan kosilir vo bitkinin dibi
doldurulur. Qulangarin zoglar1 20 giin miiddatinds har 3 giindon bir, sonraki illords ise 4-5 giindon
bir kosilir. Bu zaman qulancarin névlori iizii agardilmis zoglarinin mohsuldarlig 1m?-ds 3,1-3,6 kq
toskil etmisdir. Beloliklo yuxarida gostorilon aqrotexniki tisullarin 6lkenin regionlarinda totbiqi
naticasindoa yliksok yasil kiitlo - 36 t, quru ot 12 t vo 180 kq toxum mohsulu almaq miimkiindiir.

Tadgiqat illorindo qulangar bitkisinin ndvlori iizra bir sira biokimyovi gostoricilorinin analizi
Rusiya Elmi-Todqgiqat Torovozgilik Institutunun keyfiyyot gostoricilori  laboratoriyasinda
aparimalidir.

Asparaqusun novlarindon asili olaraq onlarin tarkibinds 3,2-3,5 q karbohidrat, 1,8-2,1q ziilal,
0,09-0,11q tizvi tursular, 0,09-0,12 mqg B; vo By, 0,02-0,04 mq P karotin, 1,1-1,19 mq PP, 18-22 mq
Ca, 22-23 mq Mg, 60-63 mq P vo s. mineral elementlordon ibarat olmasi miioyyonlogdirilmisdir.

Xalq tobabotinds bu bitkinin kdklori, kokiimsovlari, ¢igoklori, gilomeyvasi va toxumlari bir cox
xostoliklorin miialicasindo genis istifado olunur. Homginin bu bitkinin istifado xiisusiyyatlori nozora
alinmagqla Azorbaycan Texnologiya Universitetinin amakdaslari torafinden Qulangardan yeni ¢esidli
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icki istehsali texnologiyasi igslonmasi hoyata kegirilmisdir [6]. Bitkinin istifadosi {iglin osas yararli
organ onun vegetasiyaya baslayan zaman amolo gotirdiyi 12-16 sm-lik tozo zoglaridir. Bu zoglarin
omolo golmasi iglim soraitindon asili olaraq erkon yazda baslayir. Belo halda onun zoglarinin
toplanmasina baslamaq lazimdir. Bitkinin kokiiniin yogunlugu 1,8-2,0 sm, uzunlugu 18-22 sm olan
zoglarin y1g1lmasi moagsadouygun hesab edilir.

Aparilan todgiqatlara osason demok olar ki, qida, dorman vo dekorativ bitki kimi istifado
olunan qulangar (Asparagus) ¢oxkomponentli, bioloji aktiv maddslorlo, asason karotinoidlo zongin
olan, insan saglamliginin qorunmasinda miihiim ohomiyyot kosb edon bitki kimi istifade olundugu
mioyyonlogdirilmigdir.

Odobiyyat

=

Ibadli O.V. Qulangar va ya Moragiiyiid. Baki “Tural” NPM, 2005, 24 s.

Haciyev V.C., Qasimova T.E. Azarbaycan florasinin Ligoti. Baki, 2008, 272 s.

3. Haciyev V.C., Hotomov V.V., Qurbanov E.M. Tabii yem saholorinin geobotaniki todqigat

metodikasi. Baki, “Baki Universiteti nosriyyati”, 1995, 52 s.

Hiimbatov Z.1. Bitki morfologiyasi vo anatomiyas1. Baki, 2017, 619 s.

Qurbanov E.M., Cabbarov M.T. Geobotanika “Bak1 Universiteti” nogriyyati, Baki, 2017, 320 s.

Tagiyev M.M., Bagirzado A.S. Qulangarin yeni ¢esidli igki texnologiyasmin iglonmasi.

Umumirespublika elmi-praktik konfransin materiallari. ADAU, Genca, 2015, s. 201-203.

7. T'ymbaroB 3.U., I'azue A.T., I'ypbanosa JI.3. JlekapcTBeHHbIe CBOMCTBA criapxku (Asparagus
L.) Asep6aiimkana. Botaniki todqiqatlarda yeni cagirislar. Konfrans materiallari. AMEA
Botanika Institutu, Baki, 2018, c. 185-187.

8. JlocriexoB b.A. Metoauka mosieBoro ombita. M.: Komoc, 1985, ¢. 160-292.

9. JlurBunoB C.C.MeTouka MoieBoro onbita B pacrennoBoactsa. M.: 2011, 648 c.

10.Cerepanov S.K. Vascular plants of Russia and Aqrosent. States the former USSR. North

American Branch Cambridge University Press, 1955, 992 p.

no

o ok

HEKOTOPBIE AT'POBHOJIOTMYECKUE OCOBEHHOCTH JIEKAPCTBEHHOM U IMUIIIEBOM
CITAPXKA

Y.C.Anues, H.b.I'yceiinosa, 3.b.Uchamosa

Pe3tome. B craThe Ha poBHE C MPUPOJHBIM OOTATCTBOM CIIAPXKH, KaK IEHHBIA MCTOYHUK MUTATENbHBIX Be-
IIECTB U JEKApCTB, a TAK)Ke HeHCUYepIaeMblii HCTOYHHK 3aIiaca MUTaTeIbHBIX BEUIECTB, OJJHOBPEMEHHO HCCIIECITyeTCs
OMOXUMHYECKUE IMOKA3aTENN CIApKH M €€ IUIOJOB, IPUBOIATCS OOOCHOBAHHS HEKOTOPHIX arpOOHOIOTHYECKHAX
CBOMCTB.

KarueBble ciioBa: cnapka, MUTAaTeNbHBIC BEIIECTBA, JIGKAPCTBEHHBIE MpEnapaTsl, TPaBbl, QGPYKTHI, BUTA-
MMH, BEIIECTBA a30Ta

SOME AGROBIOLOGICAL FEATURES OF THE SPARROW GRASS WHICH FOOD AND MEDICAL
PLANT

C.S.Aliev, N.B.Huseynova, Z.B.Islamova
The article describes AQsparagus's natural wealth as a valuable source of nutrients and medicines, as well as
an inexhaustible souree of nutritional value, as well as recearching the biochemical characterists of the herbs and

fruits, and justitfying some of their agrobiological properties.
Keywords: asparagus, nutrients, plants, vitamins, nitrogenous, substances.
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UOT 624.131.1
GONCO GOC ZAVODU DRAZISINDO EKOLOJI MONITORINQ SISTEMININ
TOSKILI

Oliyeva I.M. , doktorant .
Azarbaycan Texnologiya Universiteti, Gonca 5. AZ2011 Sah Ismayil Xaotai prospekti 103
e-mail: immi.aliyeva@mail.ru

Xiilasa: Bu todqiqat isi Gonco Goc zavodu orazisindo aparilmisdir. Laboratoriyada aparilan ekspedisiya
naticasinds Ganco bolgasinin ekoloji voziyyati barads ilkin diisiinconin formalagmasi naticasinds atmosfer havasinin
bozi parametrlorini shato edon torpaq niimunalori todqiq edilmisdir.

Acgar sozlar: Ekoloji monitoring, antropogen tasir, ekoloji gargin zonalar, bioindikasiya, element torkibi

Insanin tobii sorvatlorden yiiz illordon beri kor-tobii sokildo istifade etmosi noticosindo otraf
miihit global miqyasinda doyisilmoys moruz qalmisdir vo antropogen tosirlorin garsisini ala
bilmok {igiin regionlarda ekoloji monitoring sisteminin togkili aktual xarakter dasiyir. [1]

Azorbaycanin ikinci bdyiik sohori olan Ganca da senayenin inkigaf dinamikasi ilo olagodar
olarag antropogen tosirloro moruz qalmigdir ki, bu da ekoloji vaziyyatin stabilliyino miioyyon
tosir etmis vo bozi ekoloji pozuntularla naticolonmisdir. Bu baximdan Gonca soharinin ekoloji
vaziyyatinin aragdirilmast mithiim shomiyyat kosb edir. [2]

Orazido ekoloji monitoringin aparilmasinin on miiasir tisullarindan biri bioindikasiya
tisuludur ki, bu iisul biotanin bu vo ya digor yasayanlarinin tobii proseslora aktiv suratdo
(eksperimental) tosir etmoyarok onlara miisahido edilmaklo miihitin vaziyystinin keyfiyystinin
giymatlondirilmasine imkan verir [3]. Belo ki, zonanin ekoloji voziyyati haqqinda moalumat
toplamaq mogsadilo bioindikasiya metodlarinin totbiqi tobist obyektlorinin (su, torpaq, hava)
miixtalif xiisusiyyatlori (mexaniki, kimyavi torkibi vo s.) haqqinda, otraf miihitdo gedon miioyyon
proseslor (deflyasiya, eroziya, bataglasma va s.), o ciimlodon insan tosiri altinda bas veron
proseslor hagqinda molumat bazasi formalasdirmaga imkan verir. Bu magsadlo Ganca sahari vo
otraf orazilordo ilkin ekspedisiyalara basladiq. Se¢ilmis zonalarda miixtalif tocriibs montoqosi
toyin etdik vo bu montogolordon analiz iiglin torpaq, bitki niimunslori gotiirdiik. Toyin edilon
montagolordon biri do Goncads uzun illordon bari foaliyyat géstoron Ganco Goc zavodudur ki, bu
miiassisanin tasiri naticosinde otraf orazilor miisyyon tasirloro moruz qalmigdir. Toyin olunan
mantoqganin atraf miihito tosirlorini 6yrnmoak moagsodilo atmosfer havasinda bozi maddslorin (Og,
NO,, NO, NHs, H,S, SO,, CL,, CO, HCN, LEL) konsentrasiyasini, sas-kiiylo ¢irklonmo haddini
vo atmosferlo bagl bozi 6lgmolori (sixlig, miitloq riitubst, nisbi riitubst, temperatur, kiiloyin
siirati, atmosfer tozyiqi, radiasiya balansini va s.) apardiq ki, bu 6l¢gmoalorin aparilmasi iigiin AMI
300 Multifunction, Sound level meter 3M, ToxiRAE Pro vo Radiometr Dozimetr cihazlarindan
istifado olunmusdur.

Gonca Goc zavodu ilo Xan bagi orazisinds (Ganco soharinds bakirs orazi kimi gotiiriiliib)
aparilan arasdirmalarin miiqayisosi naticosindo miioyyon edilmisdir ki, orazi azot oksidi, dom
gazi, hidrogen-sulfid qaz1 vo sianid tursusu ilo ¢irklonmoys moruz qalmigdir (Codval 1).

Cadval 1. ToxiRae Pro ils aparilan 6l¢mslarin naticalori

Mobontagalor 0, NO, NO NH; H.,S SO, Cl, (ef0] HCN LEL
Gonco Gac zavodu 20.9 0.0 2.0 0.0 0.4 0.0 0.0 2.0 0.5 0.0
Xan bagi 20.9 0.0 1.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Qeyd edilmis montagolordon gotiiriilmiis torpaq niimiinalorinds element torkibi analizinin
miiqayisali tohlili naticosindo Gonco Gac zavodunda titan, domir, mis, vanadium, kobalt, nikel,
rubidium, stronsium, molibden, civa, qurgusun kimi elementlorin miioyyon olunmusdur (Cadval

2).
Cadval 2. Ganca Gac zavodu va Xan bagi arazisindan goétiiriilon torpaq niimunalarinda element tarkibi
Niimuna gétiiriilon mantaqa Xan bagi | Gaczavodu
Niimunanin névii Torpaqg
Niimunanin kiitlasi (q.) 100 100
Ti 415 2959

33



mailto:immi.aliyeva@mail.ru

\ 25 12,2
Cr 1,68 55
Fe 368,4 29225
Co 2,1 42,6
Ni 2,4 12,9
Rb 0,15 195
Cs <MDQ <MDQ
Sr 1 21
Mo 11 10
Pd 0,5 5
Ta 0,4 2
W <MDQ <MDQ
Os 0,1 2,2
Pt <MDQ <MDQ
Hg 0,56 11
Pb 4,9 22
Ra <MDQ <MDQ
Ac 0,18 0,552
Pa 0,04 1,2
Th 0,19 0,9
Idabiyyat

1. Mommodov Q.S, Xalilov M.Y. «Ekologiya vo otraf miihitin miihafizasi» Baki, «Elm»
noasriyyat1 — 2005, 880 s.

http://azregionaldevelopment.az/az/gence gazax_6.html

3. http://ensiklopediya.gov.az/az/terms/1282/cild/16
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OPIAHU3ALOUA CUCTEMBI SKOJIOI'MYECKOI'O MOHUTOPUHI'A HA TEPPUTOPUU
I''IHIDKUHCKOT'O T'HIICOBOT'O 3ABOJA

HU.M.Anuesa, ooxmopanm
Asepbatioxcanckuii Texnonoeuueckuti Ynueepcumem, I'sinooca AZ2011 Ipocnexm Llaxa Hemauna Xamau 103
neKmponHas nouma: immi.aliyeva@mail.ru

Pe3rome. UccnenoBanus npoBoawinch Ha Tepputopuu ['sHmxkuHckoro I'mmcoBoro 3aBoga. B pesymnbraTte
SKCIICAUINH, TIPOBEJCHHOW B NabopaTopuy, OBUIM M3y4eHBI O0Opa3Ibl IMOYBBL, ITOKPHIBAIOIIAE HEKOTOpPHIC
mapamMeTpsl  aTMOC(EpHOTO BO3IyXa, B pe3ylnbTaTe (OPMHPOBaHUS ITIEPBOHAYAIBHOTO WpPEACTaBICHUS 00
9KOJIOTMYECKOM CUTyaluuu B I IHA)KUHCKOM PETHOHE.

KutoueBple ¢j10Ba: 5KOJIOTMYECKUH MOHUTOPHUHI, AaHTPOIIOI€HHOE BO3JIEHCTBUE, IKOJIOTHUECKH CTPECCOBBIE
30HBI, OHOWH/IUKAIINS, SJIEMEHTHEI COCTaB

ORGANIZATION OF ECOLOGICAL MONITORING SYSTEM IN THE TERRITORY OF GANJA
GYPSUM PLANT

Aliyeva |.M., doctoral student
Azerbaijan University of Technology, Ganja AZ2011 Shah Ismail Khatai Avenue 103
e-mail: immi.aliyeva@mail.ru

Abstract. This research was conducted at the Ganja Gypsu plant. As a result of the expedition carried out in the
laboratory, soil samples covering some parameters of the atmospheric air were studied as a result of the formation of
the initial idea about the ecological situation of Ganja region.

Keywords: Ecological monitoring, anthropogenic impact, ecologically stressful zones, bioindication, element
composition
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UOT 631.95
ABSERONDA TOROVOZALTI TORPAQLARIN MUASIR EKOLOJi SOCIYYOSi

Oliyeva K.A. dissertant
AMEA Torpagsiinaslhq vo Aqrokimya Institutu, AZ 1073, Baki, M.Rahim kii¢asi, 5
e-mail: aliyeva.k@yahoo.com

Xiilasa: Maqalads Abseron yarimadasinin, o ciimlodon Pirsagi qesabesinin relyefi, iqlimi, hidroqrafiyasi,
torpagamologatiran siixurlari, bitki ortiiyll haqqinda atrafli melumat verilmisdir. Ekoloji faktorlar1 qiymatlondirarken
torpagm bir sira xiisusiyyotlorini bilmok lazimdir. Bu moagsadlo Abseron rayonu orazisindo (Pirsagi qosobasi)
Azorbaycan Respublikas1 Kond Tosorriifati Nazirliyinin Toravazeilik Elmi-Tadgiqat Institutunun tacriibo sahasindon
gotliriilmiis torpaq niimunslorinin torkibinin miixtolif gostoricilori tohlil edilmis vo neticodo todqiqat orazisi
torpaqlarinin miinbitliyi hagqinda da molumat slds olunmusdur.

Acar sozlar: ekoloji saciyyo, boz-qonur torpaqlar, torovaz, torpaq miinbitliyi

Giris

Qadim zamanlardan tobiot insanlara hoyat monboyi olaraq xidmoat edir. Min illor boyu
insanlar otraf miihitlo homahong olaraq yasamislar vo onlara elo golirdi ki, tobii sarvatlor
tiilkonmozdir. Sivilizasiya inkisaf etdikco tobii resurslarin idaraolunmaz istifadasi planet shalisino
ekoloji va iqtisadi tohliiko yaratmisdir. Quru vo okean resurslarinin tiikonmaosi, miixtolif bitki vo
heyvan novlorinin homigoalik itirilmosi, maddslorin biogeokimyovi dovraninin texnogen
pozulmasi, tobii miihitin ¢irklonmasi, ekosistemin deqradasiya prosesi goz qabagindadir. Biitiin
bunlarin naticasindo nofas aldigimiz hava, i¢diyimiz su, becardiyimiz torpaq ¢irklonir [1, 5].
Kond tosorriifati mohsullarinin tohliikasizliyini toyin edon osas torpaq-ekoloji faktorlar
giymatlondirarkon torpagin torkibinin hazirki voziyyatini 0yronmok lazimdir. [6]. Azorbaycanin
Abseron, Quba-Xasmaz vo Lonkoran bolgalari respublika ohalisini torovoz vo faras mohsulla
tomin etmasing, toravozin nov torkibinin miixtalifliyine gors baslica regionlardan sayilir [8]. Son
zamanlar Abseronda ortiilii sahodo torovoz bitkilorinin becarilmosino istiinliik verilmasina
baxmayaraq, aciq saholor 6z prioritetini itirmomisdir.

Tadqgigatin obyekti vo metodikasi

Boyiik Qafqaz silsilesinin conub-gorq qurtaracaginda, Xozor donizinin qorb sahili boyunca
yerlogon Abseron yarimadasi osas omtoo-torovoz bdlgolorindon biridir. Abseron yarimadasi
Azarbaycan Respublikasinin sorqinds 49°35” vo 50°20” simal en dairalori ilo 40°35” vo 40°20°
sorq uzunluq dairalori arasinda yerlosir. Yarimada 3 torofdon Xozor donizi ilo ohato olunmus,
simaldan Sumqayit ¢ay1, gerbdon Qobustanla vo conub-qarbdon iso Puta korfazi ilo homsarhaddir
[4].

Abseron yarimadas1 yumsaq, hamar vo zoaif parcalanmis relyefo malikdir. Bu ilk névbado
relyefin cavanligl vo yarimadanin Xozar donizinin soviyyasindon o qadar do yliksok olmamasi ilo
olagodardir. Abseron yarimadasinda relyefin omolo golmosindo kiiloyin rolu bdyiikdiir. Sorqi
Abseron Fatmayi-Zi1g antiklinal zonasindan sorqo dogru orazini ohato edorok, monsoco Xozor
abrazion platformasina aid olan xirda topolikli diizon relyefs, bozi yerlords iso akkumulyativ
diizon (Pirsag, Tirkan) relyefo malikdir.

Abseron yarimadasinin iqlimi quru subtropik, yayi isti vo uzun, qis1 miillayimdir. Orta illik
temperaturu — 13-14°C-dir. ©On asagi temperatur yanvar ayinda 2-4°C, yiiksok iso iyulda 26-30°C
miisahido olunur. Yayda yagislar ¢ox tosadiifidir vo miiddati qisadir. Orta illik yagmtilarin
miqdart 150-300 mm toskil edorak, asason qis aylarina tosadiif edir. Koskin riitubat ¢atigmazligi
moveuddur. Il orzindo nisbi nomlonmo 30 % toskil edir. Giinosli giinlorin sayr 250 giindiir.
Bitkilorin inkisafi {i¢iin olverigli gorait mart ayindan baslayaraq oktyabra qodor davam edir.
Torpaq sathinds buxarlanma tabii yagintilardan 200-250 mm ¢oxdur [2].

Abseron yarmmadasi Azorbaycanin on quraq rayonlarindan biridir. Iglimin isti, orta illik
atmosfer yagintilarinin az olmasi, arazinin nisbi yiiksokliyinin algaq olmasi naticesinde burada
cay sobakasi yox daracasindadir. Yarimadanin morkozi hissaesinda qrunt sular1 25 metr dorinlikdo
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yerlogir, homin sulardan moigotdo vo okingilikdo genis istifado olunur. Burada sor gollor
(Masazir, Boylik Sor, Binagadi va s.) ds az deyil. Onlarin ¢oxu yay zamani quruyur [10].

Abseron yarmmadasinda torpagomalogotiron siixurlarin mongoyi Xozor donizinin foaliyyati ilo
six olagodardir. Yarimadanin sorq hissesinin demok olar ki, biitlin sothi qumsal, gillico fraksiyalari,
doniz mongoli ohongdaslari, baliqqulagi vo qumlardan ibarot dordiincii dovr c¢okiintiilori ilo
Ortiilmisdiir.

Torpagemalogatiran siixurlar torkibine vo rastgelme derinliyine gore kaskin farqlonirlor vo
onlarin torpaqlarin fiziki-kKimyovi xassolorino tosiri ¢oxtorafli vo miirakkabdir [3].Bitki torpaq
ortiiyiinii  dagilmadan qorumaqla yanasi, heyvan alominin osas siginacaq moskoni vo qida
monbayidir. Abseron yarimadasinin bitki Ortiiylino donizkonari qumluq bitkilori, ¢omon bitkilori,
yovsanli-sorangoli vo yarimsohra birkilari, mesoqoruyucu zolaqlar, eldar sami okilmis xeyli genis
saholor, zeytun plantasiyalari, yas1 yiiz ildon ¢ox olan agaclar vo s. aiddir. Homg¢inin burada
miixtolif saholordo tez-tez iizim meyvo baglarina, toravoz sahoslorino, donli bitkilora do rast
golinir. Bundan bagqga oncir, nar, innab, orik, gilas, gavali, heyva, badam, zeytun vo s. meyva
agaclar1 genis saholor tuturlar [7]. Todqiq olunan arazids suvarilan boz-qonur torpaqlarin bir sira
gostaricilorini dyronmok mogsadi ilo torpaq niimunslori toravoz (pomidor) okilocok sahonin 5
yerindon konvert formasinda 0-20, 20-40, 40-60, 60-80, 80-100 sm dorinliklordon
gotiiriilmisdiir.

Gotiiriilmiis torpaq niimunalar gatlar {izra qarigdirilib, laboratoriyada otaq temperaturunda
qurudulub analizo hazirlanmigdir. Gétiiriilmiis torpaq niimunalerinds humus (1.B.Tyurin metodu
il9), imumi azot (Kjeldahl metodu ilo), imumi fosfor vo timumi kalium (ICP-OES), pH torpagin
su vo duz suspenziyasinda (Mettler Toledo potensiometri ilo) toyin edilmisdir. Torpaq
niimunslorinde Seybler {isulu ilo karbonatlar, termostatda 105°C-do qurutmagqla hiqroskopik
nomlik, D.V.Ivanov iisulu ilo udulmus kalsium vo magnezium analiz edilmisdir [9].

Eksperimental hissonin tahlili vo miizakirasi

Tadqiqat isi Abseron rayonu orazisinds (Pirsag1 qosabasi) Azarbaycan Respublikasi Kond
Tosorriifatt Nazirliyinin Torovozgilik Elmi-Tadgiqat Institutunun tacriiba sahosinds aparilmisdir.

Todqiq olunan orazinin eni 40°31', uzunlugu 49°52' koordinatinda, hiindiirliiyli doniz
saviyyasindon 20,4-34,7 metr arasinda doyisir. Relyefi iso donizkonar1 maili diizonlikdir. Umumi
meyllilik sorqo dogrudur. Pirsagi qosobasi Abseron yarimadasinin simalinda Xozor donizinin
sahilinds yerlosir.

Burada ¢okmo siixurlari genis yayilmigdir. Yarimsohra landsafta malikdir. Boz-gonug, boz,
boz ¢omon vo miixtolif soran torpaqlar sociyyovidir. Pirsagi xozri adlanan simal, simal-qorb,
simal-sorq kiiloklori, conub vo conub sorqdon golon Gilavar, sahil kiiloklori geco vo giindiiz
brizlori xarakterikdir. Yay1 fosli quraqliq kecir, yarimsohra vo quru ¢ol iqlimi iistiinliik togkil
edir. Yanvar aymin orta ayliq temperaturu 0-3 doroco arasinda, iyul ayinin orta temperaturu 25-
27 daraco arasinda olur. Sutkaliq amplitud 7-8 daracodon artiq olmur [2].

Torpaqlarin spesifik xiisusiyyotlorini bilmak {i¢iin todqiq olunan sahadon gotiiriilmiis torpaq
niimunolorinin bozi gostoricilori analiz edilmisdir.Suvarilan boz-qonur torpaglarin qatlar {izro

miinbitlik gostaricilori codval 1-do verilmisdir.
Cadval 1. Abseron yarimadasinin (Pirsag1 qasabasi) boz-qonur torpaglarinin miinbitlik gostaricilori

Dorinlik, Humus, Uzvi karbon, Azot, CN pH pH (duz) Umumi Umumi
sm-la % % % ] (su) fosfor, % | kalium, %
0-20 1,62 0,94 0,121 9,06 7,57 7,45 0,144 1,92
20-40 1,00 0,58 0,075 9,02 7,70 7,44 0,113 1,78
40-60 0,84 0,49 0,064 8,93 7,69 7,45 0,079 1,63
60-80 0,45 0,26 0,043 7,05 7,78 7,51 0,054 0,95

80-100 0,09 0,05 0,018 3,24 8,03 7,53 0,044 0,88

Cadval 1-don goriindiiytl kimi bu torpaglarin torpagin su vo duz mohlullarinin reaksiyasi
zoif golovidir. Umumiyystls, todqiqolunan orazi az humusludur. Belo ki, humusun miqdari
dorinliklor iizra (0-100 sm) 1,62 - 0,09 % arasinda doyisir vo asagi qatlara dogru getdikca
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miqdar1 azalir. Profil {izro torpaqda timumi azot 0,121 - 0,018 %, iimumi fosfor 0,144 — 0,044%,
timumi kalium 1,92 — 0,88 % miqdarinda olmusdur.

Tadqiqat zamani torpaqglarin qatlar tizro fiziki vo fiziki-kimyovi gostoricilori analiz edilmis
va naticalar cadval 2-da verilmisdir.
Cadval 2. Abseron yarimadasinin (Pirsagi qasobasi) boz-qonur torpaqglarimin fiziki-kimyavi gostoricilori

Dorinlik, Higroskopik Udulmus ssaslar, mg/ekv 100q torpaq CO, CaCO;,
sm-la namlik, % Comi ca* Mg™* Ca:Mg %
0-20 1,82 23,9 16,8 71 2,4 5,02 11,40
20-40 1,99 24,3 17,6 6,7 2,6 6,30 14,31
40-60 1,88 27,2 19,3 7,9 2,4 8,04 18,25
60-80 1,92 24,8 19,7 51 39 8,31 18,87

80-100 1,58 214 16,6 4,8 35 6,94 15,76

Umumiyyatlo, todqiq olunan orazinin torpaglart profilinde karbonatlarm g¢oxlugu ilo
forqlonir. Karbonatlarin miqdar1 (CaCOs) 11,40 - 18,87 % arasinda doyisir. Torpaq profilinin
orta qatlarinda karbonatlarin miqdarinin artmasi miisahide olunur, bu iss suvarma naticosindo
karbonatlarin iist qatlardan yuyulub asagi qatlara toplanmasi ilo izah edilir. Hiqroskopik
nomliyin faizlo miqdar1 isa 1,58 - 1,99 % arasinda doyisir. Udulmus osaslardan kalsium va
maqnezium kationlar1 torpaqda Ustilinliik togkil edir. Udulmus Ca®*-un miqdar1 100 gr torpaqda
16,6 — 19,7 mg-ekv arasinda doyisir. Udulmus Mg®*-un miqdar1 4,8 - 7,9 mg-ekv/100 qr torpaga
toskil edir vo torpagin {ist hissasinds nisbaton ¢oxdur.

Naticd

Osas omtoa-toravoz bdolgelorindon biri olan Abseron yarimadasinin miiasir ekoloji
voziyyatinin Oyronilmasi vo tadqiqat aparilan arazidon gotiiriilmiis torpaq niimunslorinin tohlili
noticasindo orazi haqqinda osasli molumat aldo etmok olur. Belo ki, torovoz (pomidor) okini
zamant biitiin ekoloji faktorlar1 vo miiasir voziyyoti nozors almaq lazimdir. Biitiin bu todqiqatlara
osaslanaraq otraf miihito ziyan vurmadan ekoloji tomiz pomidor istehsalina vo hamginin torpaq
miinbitliyinin qorunub saxlanmasina xiisusi diqqot edilmalidir.
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COBPEMEHHAS 9KOJIOT'HYECKAS
XAPAKTEPUCTHKA ITIOYB ABIIEPOHA 1101 OBOIIIHBIMHU KYJIbTYPAMHU

Anuesa K.A.

AnHoTanus: B cratee npencraBneHa noapoOHas wHGoOpManus o penabede, KuMaTe, THAPOrpadun, IIOIBO-
00pa3yomux Mmopojax M pacTUTENFHON MOKPOBE AMIIEPOHCKOrO MOJIYOCTPOBa, B TOM 4HCIe mnocenka [lupmiary.
[Tpu oneHke 9KOJOrMYECKUX (aKTOPOB BaKHO 3HATH HEKOTOPHIE XapaKTepUCTHKU 1ouB. C 3Toi nemto ObUIM Mpo-
aQHAJIM3UPOBAaHBl  pa3JMYHbIE [IOKAa3aTeNud o0pa3loB II0YB, B3SATHIE M3 ONBITHOrO Yy4yacTka HaydHo-
HUccnenosarensckoro MucTHTyTa OBOIIEeBoacTBa MunucrepcrBa Cenbckoro XossiictBa AsepOaitmxanckoi Pec-
nmy6nuku (mocesok ITupmaru), u B pe3ynbrate Obula MmoiydeHa HHGOPMAIHS O IJIOAOPOJUH MOYB 00IacTH HCClie-
JIOBaHMI.

KarodeBble cj10Ba: 5KOJOTHIECKUE XapaKTEPUCTHKA, CEpO-Oypble MOUYBbI, OBOIIH, INIOJOPOANE MOYB.

MODERN ECOLOGICAL CHARACTERISTICS OF THE ABSHERON SOILS UNDER
VEGETABLE CULTURES

Aliyeva K.A.

Abstract: The article provides detailed information about the relief, climate, hydrography, soil-forming
rocks and vegetative cover of the Absheron peninsula, including Pirshagi settlement. When evaluating ecological
factors, it is important to know some soil characteristics. For this purpose, various indicators of soil samples taken
from the experimental area of the Azerbaijan Republic Ministry of Agriculture Vegetable Scientific-Research
Institute (Pirshagi settlement) were analyzed and as a result, the information about the soil fertility of the research
area was obtained.

Keywords: ecological characteristics, gray-brown soil, vegetables, soil fertility.

UOT 631.41
SUVARILAN COMON- BOZ TORPAQLAQRDA BiOHUMUSUN
HUMUS EHTIiYATINA TOSIRI

Osgarova G.F., glmi isci
AMEA Torpagsiinashq va Aqrokimya Institutu, Baki s., M. Rahim kiig.
e-mail: asgarova.gunel@mail.ru

Annotasiya. Aqrar sahado kond tesarriifati bitkilorinin mohsuldarliginin artirtlmasi vo alman mohsulun
keyfiyyatinin yaxsilagdirilmasi miihiim problemlorden biridir. Tadqiqat obyekti olaraq Mugan diiziinds Sabirabad
rayonu orazisinda sel sular1 altinda qalmis suvarilan ¢omen- boz torpaqglar se¢ilmigdir. Bu torpaqlarda miinbitliyin
barpasi vo mohsuldarligin yiiksaldilmesi moqsadilo biohumusun toravaz bitkilori altinda totbiq edilmasi, bitkilorin
mohsuldarliginin  Gyronilmosi va biohumus verilmayan suvarilan suvarilan ¢omon- boz torpaglarda humus
ehtiyatinin miiqayisoli sokilds tohlili nazards tutulmusdur. Natica olaraq torpaqlarin miinbitliyinin qorunmasi vo
yiiksok mohsuldarligin slds olunmasi igiin biohumus totbiq edildikdon sonra torpaqda humus gostsricilarinin
nisbaton artdigini gérmak olar.

Acar sozlar: biohumus, miinbitlik, suvarilan gomon- boz, okin va akinalti qat, humus.
Giris

Miiasir dovrda torpaga antropogen tosirlorin artdigini nazora alsaq, torpaq proseslaring,
onun mohsuldarliginin artirllmasina yonalon todbirlor sisteminin islonib hazirlanmasina asas
verir. Subtropik zonanin suvarilan torpaqlarinda kond tesarriifat1 bitkilorinin mohsuldarlignm
artirmaq i¢lin, miinbit torpaqlarin alinmasi istigamatindo torpaqlarin bioloji vaziyyati,
qiymatlondirilmasi bdyiik ohomiyyast kasb edir. Sorakstlogsmoys moruz qalmis suvarilan ¢omon-
boz torpaqlarin miinbitliyinin barpast vo mohsuldarliginin artirilmasi mogsadilo biohumus
giibrosinin totbiq edilmosi va aldo olunan naticalorin tohlili todqiqatin osas movzusu kimi
nozordo tutulmusdur. Aparilan tocriibolordon goriiniir ki, bitkilorin normal inkisafi, mohsuldar-
liginin formalagmasi, eyni zamanda torpaqlarin sorlagsmasinin qarsisinin alinmasi {igiin biohumus
giibralarinin tatbiqi ils akingilikds yiiksok va davamli mohsuldarliq almaq miimkiindiir.
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Tadqiqat obyekti vo metodikasi

Todqiqat obyekti Mugan diizii Sabirabad rayonunun Minbasi kondindo kond tosorriifati
bitkilori altinda istifado olunan dasqin sular1 altinda galmis suvarilan ¢omon- boz torpaglardir.
Tadgiqat isinin yerino yetirilmosinds torpagin aqrokimyavi gostoricilorinden olan humusun
toyini Tyurin iisuluna asason yerino yetirilmisdir.

Tohlil vo miizakira

Sabirabad rayonunun dasqin sular1 altinda qalmis torpaqlarin miinbitliyinin borpasi
magsadilo hamin arazids toravez, pambiq vo yonca bitkilari altinda biohumusun totbiq edilmasi
ilo alinan naticolarin tohlili miiqayisali sokildo aparilmisdir. Miigayise ii¢lin homin torpaq tipindo
torovoz, pambiq vo yonca bitkilori altinda qoyulmus vo biohumus totbiq edilmomis kosimlorin
humus gostoricilori tohlil edilmisdir. Todqgigata baglamamisdan 6nco bu orazids torpaglarin mor-
fogenetik xiisusiyyatlori dyronilmisdir. Todqiqat obyekti li¢lin xarakterik olan iki genetik torpaq
tipi yayilmigdir: suvarilan ¢omon- boz vo suvarilan alluvial- ¢amon torpaqlar. Tacriibo ii¢lin su-
varilan ¢omon- boz torpaglar se¢ilmisdir. Bu torpaglar onlarin istifado olunma istigamstindon
asil1 olaraq zoif vo yiiksok modanilogmis variantlara vo zonalliq cohotdon suvarilan boz vo ¢comon
torpaqlar arasinda kecid toskil edir. Bu torpaglarda qrunt suyunun soviyyasi 3-6 m arasinda
doyisir. Torpaglarin riitubstlonmasi osason suvarma sulari ilo hoyata kegirilir. Movsiimdon asilt
olaraq qrunt sularinin yerlosmo dorinliyi doyisir. Milasir ¢omon- boz torpaqglar osason irrigasiya-
grunt hidromorf rejim soraitindo formalasmisdir. [2] Torpaqlarin su-fiziki xiisusiyyatlorindon,
torpagomologatiron siixurlarin  xarakterindon asili olaraq ¢omon- boz torpaglarda humus-
omologalma prosesi ¢ox intensiv gedir. Humusun toplanmast AY+AB qatinda 20-35 sm dorin-
likda gedir. Cox vaxt BC/C qatinda gillogsma hiss olunur ki, bu da gomon- boz torpaqlar tigiin di-
aqnostik gostarici hesab olunur. Suvarilan ¢oaman- boz torpaglarin profilindo ¢ox zaman gips,
karbonatlilig, gleylilik vo duzluluq miisahido olunur. Bu torpaqlarda karbonatlara, kif vo yumsaq
konkresiyalara, B, BC qatlarinda sorlasmaya, Kristal soklindo gipso rast golinir. [1] Torpaglarm
madanilogsma soviyyasindon asili olaraq bu slamatlors torpaq profilinin miixtalif dorinliyinds tosadiif
edilir. Sabirabad rayonunda suvarilan ¢omon- boz torpaglarda qoyulmus kosimin laboratoriya ana-
lizlorinin naticalori okin vo okinalti qatlarda biohumus verilmis niimunalordon aldo olunan naticalarlo
miiqayisasi agsagidaki kimi olmusdur. Yonca altindan gotiirilmiis kosimin {ist gatlarinda humusun mi-
qdan 2,86- 2,38%, 31-61sm dorinlikds iso 1,32% olmusdur. Biohumus totbiq edilmis suvarilan ¢goman-
boz torpaglarda iso humusun miqdari okin va okinlt1 qatlarda miivafiq olaraq 0-25sm do 2,43%, 25-50
sm- da isa 2,22% toskil etmisdir. Pambiq bitkisindos iso list AYa'zi va AYa"zi qatlarda humusun mi-
qdant 1,31 va 1,65 %, Bca qatda iso 0,74% arasinda doyismisdir. Biohumusun tatbigindon sonra {ist
0,25 sm qatda humusun miqdart 1,72%, 25-50 am qatda iso 1,67% toskil etmisdir. Torovoz bitkisi
altinda humusun miqdar iist AYa',ca, zs qatda 1,31%, AYa"caz qatinda iso 1,50 % togkil etmisdir. Bi-
ohumuslu okin va okinalt1 qatlarda iso humusun gostaricilori uygun olaraq 0- 25 sm- do 3,05 %, 25-50
sm- do is9 2,14 % arasinda toraddiid edir. Noticalordon goriindiiyli kimi biohumus tatbiq edilmis okin
vo okinalti gatlarda humusun gostoricilori istor iist, istorso do alt gatlara nisbaton yiiksok olmusdur.
Bitkilorin inkisafinda, qida elementlori ilo tomin edilmosinds, mohsuldarligin formalagsmasinda,
miinbitliyin barpasinda biohumusun totbiqi asas gida elementlorinin (N, P, K), basqa sozlo azotun,
fosforun vo kaliumun bitkilor torafindon monimsonilmasini daha da intensiv edir. ©ldo olunmus
naticolor hom do biohumus verilmis variantlarda bitkilorin inkisafinin nozarsto nisboton daha intensiv
inkisafi ilo, bitkilorin hiindiirliiyiiniin, yasil kiitlonin (biomohsuldarligin) daha ¢ox olmasim sdylomays
imkan verir.

Noatica

Son natica olaraq torpaqlarin miinbitliyinin qorunmasi vo yiiksok mohsuldarligin oldo olunmasi
ti¢lin biohumus tatbiq edildikden sonra torpagda humus gostaricilorinin nisbaton artdigim gérmak olar.
Tarovoz, pambiq vo yonca bitkilorindo qoyulmus kosim niimunolorindo humusun miqdart AY'azs,
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AYa'zi vo AYa'ca,zs qatlarinda miivafiq olaraq 2,86%, 1,31% vo 1,31% toskil etdiyi halda,
biohumusun tatbiq edildiyi okin v okinalt1 gatlarda bu gostericilor 2,43-2,22 %, 3,05-2,14% va 1,72-
1,67% arasinda doyisdiyini gormok olar.
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EFFECT OF BIOHUMUS ON HUMUS SUPPLY IN THE IRRIGATED MEADOW- GREY SOILS

Asgarova G.F., scientist
ANAS, Institute of Soil Science and Agrochemistry, Az 1073. Baku. M.Rahim str.5
Email: asgarova.gunel@mail.ru

Abstract. Increase of the agricultural crops productivity in the agrarian area and improvement of the ob-
tained product quality are important problems. The irrigated meadow- grey soils remained under the flood waters
have been selected as a research object in Sabirabad of the Mughan plain. With the purpose of fertility restoration
and productivity increase in these soils, an application of biohumus under vegetables, investigation of the plants

productivity and comparative analysis of humus supply in the irrigated meadow- grey soils without biohumus have
been taken into account. Therefore, it is possible to see an increase of humus indices in the soil after biohumus is
applied for protection of soils fertility and getting high production.
Key words: biohumus, fertility, irrigated meadow- grey, sowing and subsoil Layer, humus.

BJIUAHUE BUOT'YMYCA HA 3AITACTYMYCA B OPOITAEMBIX CEPO- JIYT'OBBIX ITIOY-
BAX

Ackeposa I'.D.uayunviit compyoHuk
Hucmumym [loueogedenus u Aepoxumuu
Hayuonanvnot Axkademuu Hayx Asepbaiioscana
A3.1073 e.baxy yar. M.Pacuma 5.

Pe3rome. Oz1Ha U3 BOXKHBIX 3aJ1a4 arpapHOr0 CEKTOPA — MOBHIIIEHHE YPOXKAHOCTH CEITbCKOXO03SIHCTBEHHBIX
KyJIbTYp | yJIydlIeHHE KauecTBa MpoayKuu. OOBEKTOM HCCIIeJOBaHNS ObIIIM BBIOPAHBI OpPOIIAEMbIE JIyTOBO- CEphIe
3emusin Ha Teppuropun Cabupabackoro paiiona Ha Myranckol paBHHHe. [T BOCCTaHOBJIEHHSI TUIOJOPOIHS | T10-
BBIIIEHUSI yPOXKaHHOCTH HA 3TUX ITOYBaxX IPEIyCMaTpUBAETCsl BHECEHHE OMOTyMyca MO/ OBOIIHBIE KYJIbTYPHI, H3Y-
YeHHUE MPOYKTUBHOCTH PACTCHNH 1 CPAaBHUTEIbHBIN aHAJIN3 3aI1aCOB 'yMyca B OpPOIIAEMbIX JIYTOBO- CEPBIX IMOYBax
6e3 Ouorymyca. B pe3yiprare MOXXHO yBH/IETh, YTO OTHOCHTEIIFHOE COJIEpKaHHE TyMyca B IOYBE YBEINYMIOCH
TI0CJIe BHECEHUS OMOTyMYyca JUIs TIOAJepKaHtsl IIOAO0PO IS MOYBbI U IOCTHKEHUS BEICOKOH YPOXKaHHOCTH.

KiroueBble c1oBa: GHOTyMyC, IIIOAOPOANE, OPOIIAEMBIi JIyTOBO- CEPHIi, TIOCEB W MOAIOYBA, TYMYC.

UOT: 631.58; 631.582
CONUBIi MUGANIN DOMYO SORAITINDO SOLOFDON ASLI OLARAQ MUXTOLIF
TORPAQ BECORMOLORININ VO QIDALANMA SORAITININ PAYIZLIQ YUMSAQ
BUGDA SORTUNUN DON KEYFiYYOTINO TOSIRi

Feyzullayev H.M. doktorant, M. Y.Rzayev a.e.ii.f.d., dosent
Okingilik Elmi- Tadgiqat Institutu, Az1098, Pirsagi gasabasi, Sovxoz 2, Baki, Azarbaycan,
hfeyzulla91@gmail.ru

Xiilass. Conubi Muganin quraq domye soraitindo solofdon asli olaraq miixtslif torpaq becormolori vo
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gidalanma soraitinin payizliq bugdanin don keyfiyyotino tosiri dyronilmis vo alinan noticolor moqalods verilmisdir.
Colilabad Bolgo Tacriibe Stansiyasinin orazisindo qoydugumuz ii¢ amilli (2x3x3) tarla tocriibosindo donin osas
keyfiyyst gdstaricilori sayilan ziilal vo kleykovinanin migdari salof, torpaq becormolori vo qidalanma soraiti fonunda
dinamik xarakter dasimigdir. Beloliklo, todqiqatimizin iki illik noticolorine osason noxud solofindon sonra NggPgg +
10 ton peyin fonunda torpagi agir diskli mala ilo 10-12 sm derinlikds 2 dofo disklomo variantinda donds ziilal vo
kleykovunanin miqdar1 digor variantlara nisbaton yiiksok olmusdur.

Acar sozlor: quraq demya, salaf, torpaq becormolari, qidalanma soraiti, ziilal, kleykovina

Giris

Pay1zliq bugdadan yiiksok keyfiyyatli, iqtisadi cohotdon somarali don mohsulu gétiirmok
liclin torpag-iqlim soraitindon asili olaraq asas becormas iisullarinin diizgiin nizamlanmast mithtim
ohomiyyat kosb edir [4]. Belo ki, payizlig bugdanin don keyfiyyati hor seydon ovval dondo
ziilalin miqdarindan vo onun amintursu torkibindon ashidir. Digor donli bitkilora nisboton bugda
donindo ziilalin migdar1 doyiskon komiyyot olmaqla becorms iisullarindan asili olaraq, 7-25%
intervalinda doyise bilir [1]. Tadqiqatlar gostormisdir ki, eyni torpaqg-iqlim soraitinde denin
keyfiyyot gostoricilori aqrotexnikadan asili olaraq doyisir. Gec yigilan vo torpaqda asan
monimsanilon azotun miqdarini azaldan donli bitki saloflori payizliq bugdada azot azligina sobab
olur ki, naticads donds ziilal vo kleykovinanin miqdart asagi diisiir [2]. Corok bisirmado iso
osason yumsaq bugda unundan istifado edirlor ki, unun keyfiyyoti do dondo olan ziilal vo
kleykovinanin miqdarindan asilidir. Buna goro do payizliq bugda sortundan yiiksok vo
keyfiyyatli mohsul alinmasinda giiniin aktual masalslorindon biri sort ii¢lin somarali becoma
tisullarinin elmi vo praktiki asaslarla yronilorok fermer tosorriifatlarina tovsiyyo edilmosidir.

Material vo metodika

Conubi Muganin quraq domyo soraitinds Okingilik Elmi Tadqigat Institutunun Colilabad
Bolgo Tacriibe Stansiyasinda qisa rotasiyali okin ddvriyyesinds (noxud-bugda-bugda) miixtolif
soloflordon sonra torpaq becormalari vo qidalanma soraitinin payizliq bugdanin don keyfiyyastino
tosiri Oyronilmisdir. Solof, torpaq becormolori vo gidalanma soraiti fonunda 3 amilli (2x3x3)
tarla tocriibasi iso asagidaki sxem iizro qoyulmusdur:Saloflor- payizliq bugda vo noxud;Torpaq
becormolori- ononavi (20-22sm dorinlikdo sum+disk+mala); agir diskli mala ilo 10-12 sm
dorinlikdo 2 dofa disklomo; agir diskli mala ilo 10-12 sm dorinlikds 1 dofa disklomo;

Qidalanma soraiti- giibrasiz; NgoPeo + 10 ton peyin; NooPesoKas.

Tacriiba sahasi har bir solofdon sonra ii¢ becorma variantina vo hor becormo variant1 hor
birinin sahasi 50,4 m? (3,6m x 14m), aralarindaki mosafo 0,6m olan 3 Iloko ayrilmisdir.
Becormolor arasinda 4m, sortlar arasinda 3m vo tokrarlar arasindaki masafo 2m olmagqla tocriibo 4
tokrarda qoyulmusdur. Har bir becorms variantinda 3 giibro normasi, ham¢inin Qobustan yumsaq
bugda sortu dyronilmisdir.

Dondo kleykovinanin miqdari Yermakovun yuma metodu ilo toyin olunmusdur. Keldal
metoduna goro do imumi azotun miqdart miisyyon olnmus, imumi azotu ziilala ¢evirmok tiigiin
is2 5,71 amsalindan istifado edilmisdir [3; 5; 6]

Naticalor vo onlarin miizakirasi

Quraqliq soraitindo torpaqda qida maddoslori ¢atismadiqda hom sahonin giibrolonmasi, hom
ds namliyin qorunub saxlanilmasi {iglin diizgiin torpaq becormolarinin totbiqi bitkinin quraqliga
davamliligin1 artirmagqla yiiksok vo keyfiyyotli mohsul alinmasinda miihiim rol oynayir. Belo ki,
Calilabad Bolgo Tacriiba Stansiyasinda qoyulmus 3 amilli (2x3x3) tarla tocriibasinds apardigimiz
todqiqatlarda da donin osas keyfiyyot gostoricilorindon sayilan ziilal vo kleykovinanin miqdarina
salof, torpaq becormolori vo qidalanma soraitinin tasiri 0yronilmis vo todqiqatin iki illik (2019-
2020-ci illar lizro orta) naticalari iso cadvaldo verilmigdir.

41



Salaof, torpaq becormalori vo qidalanma soraitinin Qobustan yumsaq bugda sortunun don Kkeyfiyyatino
tasiri.(2019-2020-ci illar iizra orta)

Zilal, % Kleykovina, %
Torpaq becormolori ;;n ’ij § rij —ggb 'ij § fiE
S |zZg| 2| & |Zg| 2
Salof: Bugda
Onanavi (20-22sm darinlikds sum + disk + mala) 104 | 121 | 11,7 | 244 | 28,0 27,8
Agir diskli mala ilo 10-12sm derinlikds 2 dofs disk 111] 124 | 120 | 253 | 28,7 28,3
Agir diskli mala ilo 10-12sm dorinlikds 1 dofs disk 109 | 122 | 118 251 | 28,5 28,2
Salof: Noxud
Onanavi (20-22sm darinlikds sum + disk + mala) 109 | 12,7 | 123 | 253 | 28,6 28,3
Agir diskli mala ilo 10-12sm derinlikds 2 dofs disk 115] 134 | 131 | 256 | 294 29,2
Agir diskli mala ilo 10-12sm derinlikds 1 dofs disk 115] 132 | 12,7 | 255| 29,3 29,0

Cadvaldon goriindiiyii kimi Qobustan yumsaq bugda sortunda donds ziilalin migdar1 har iki
solof iizra uygun olaraq ononavi (20-22sm dorinlikdo sum+disklomo+malalama) be—cor—mods
10,4-10,9 %, agir diskli mala ilo 10-12sm dorinlikds 2 dofs disklomo variantinda 11,1-11,5 % vo
agir diskli mala ilo 10-12sm dorinlikds 1 dofs diskloms variantinda 10,9-11,5 % olmusdur.

Kleykovinanin miqdar1 iss solofdon ashi olaraq torpaq becormalori iizra uygun olaraq 22,4-
25,3 %, 25,3-25,6 % va 25,1-25,5 % miioyyon edilmisdir. Qidalanma soraiti fonunda ziilal vo
kleykovinanin miqdar1 torpaq becormolorindo hor iki solof {izro giibrosiz varianta nisboton
N—60P—60 + 10 ton peyin vo N90P60K45 variantlarinda yiiksok olmusdur. On yiiksok
gostaricilor is9 N—60P—60 + 10 ton peyin fonunda miisahido edilmisdir ki, bu da uygun olaraq
12,1-13,4 % vo 28,0-29,4 % intervalinda doyismisdir.

Natica

Conubi Muganin domys soraitinds apardigimiz todqiqatin iki illik naticasine 9sason molum
olmusdur ki, donds ziilal va kleykovinanin miqdari salof, torpaq becormalari vo qidalanma soraiti
fonunda dinamik xarakter dasiyir. Belo ki, Qobustan yumsaq bugda sortunda yiiksok keyfiyyatli
don mohsulu noxud solofindon sonra torpagi agir diskli mala ilo 10-12 sm dorinlikdo 2 dofa
disklomo vo NgoPgp + 10 ton peyin fonunda alinmisdir ki, bu variantda iso ziilal vo kleykovinanin
miqdar1 uygun olaraq 13,4 % vo 29,4 % toskil etmisdir.
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BJIUSHHUE PA3JIMYHBIX CIIOCOBOB OBPABOTKH IIOYBBI M VCJIOBUM MMATAHUS HA KAYE-
CTBO O3MMOMU NIIEHUIBI B 3ABUCHUMOCTH OT NPEJIIECTBEHHUKA B YCJIOBUSIX 3A-
CYIIJIMBOM BOT'APBI IO)KHOT'O MYT'AHA

AHHoTanus. M3y4eHo BAMsSHHNE Pa3IHMYHBIX CIIOCOO0OB OOpaOOTKH ITOYBBI U YCIOBHH MHUTAaHHUS Ha KadeCTBO
03MMO¥ NIIEHUIBI B YCIOBUAX 3acyIIINBOM Oorapsl FOxHOTO Myrana B 3aBHCHMOCTH OT €€ IpeAniecTBeHHnKa. [1o-
JIy4eHHBIE Pe3yJIbTaThl IPEACTaBIICHBI B cTaThe. B TpexdakropHom (2x3x3) moseBOM OIbITE, MPOBEJCHHOM HaMH Ha
oxanunabasackort 3oHanpHOW OnbITHOW CTaHIMK, KOJIWYECTBO OeNKa U KICHKOBHHBI, SIBIISIOIIUXCSI OCHOBHBIMH I10-
KazaTeIsIMU KadecTBa 3epHa, ObUIOJMHAMHUYHBIM Ha (JOHE NMpeIIecTBEeHHUKOB, 00Pa0OTKH MOYBHI U YCJIOBUM NHTa-
Husg. TakuMm o0pa3oM, N0 pe3ysbTaTaM Hallero JBYXJIETHErO HCCIIEJOBaHUs ObUIO YCTaHOBJEHO, YTO KOJIHYECTBO
0eJKa 1 KJIEHKOBHHBI B 3epHE, MOCIIE TIpeiecTBeHHnKa ropoxa Ha pone NgoPgo + 10 T HaBo3a B BapuaHTe 2-X pa3o-
BOTO JIMCKOBaHMSI TIOYBBI TSDKEIION TUCKOBOI O60poHOit Ha riyouny 10-12 cM,. BhIle, 4eM B IpyruxX BapHaHTaXx.

KiueBble ciioBa: 3acynummBas Oorapa, HpeAmIeCTBEHHHK, 00paboTKa MOYBHI, yCIOBHE MHUTaHUS, OEJOK,
KIIEMKOBHHA.

IN THE DRY CONDITIONS OF SOUTHERN MUGHAN, THE EFFECT OF DIFFERENT LAND
FARMING AND NUTRITION CONDITIONS ON THE GRAIN QUALITY OF WINTER WHEAT DE-
PENDING ON ITS PREDECESSOR

In the dry conditions of Southern Mughan, the effect of different soil cultivation and feeding conditions on the
quality of winter wheat, depending on the predecessor, was studied and the results obtained are given in the article. In
the three-factor (2x3x3) field experiment that we conducted at the Jalilabad Regional Experimental Station, the
amount of protein and gluten, which are the main indicators of grain quality, was dynamic according to the
predecessors, soil cultivation and nutritional conditions.Thus,based on the results of our two-year study, it was found
that the amount of protein and gluten in the grain is higher than in other variants after pea predecessor, by adding of
NgoPso + 10 t manure and 2 times plowing the soil with a heavy disk trowel at a depth of 10-12 cm.

Key words: dry-land, predecessor, soil cultivations, nutritional conditions, protein, gluten

UOT 633.11:633.112
QURAQLIQ STRESININ BUGDA GENOTIPLORININ BOZI BIOKIMY9VI VO
FIZIOLOJI PARAMETRLORINO TOSIRI

Haciyeva Al., Allahverdiyev T. 12
E-mail: haciyevaygun@icloud.com; tofiqga896@gmail.com
'AMEA Molekulyar Biologiya va Biotexnologiyalar Institutu, Baki s., Azorbaycan
2KTN Okingilik Elmi-T. adqiqat Institutu, Bak s., Azarbaycan

Xiilasa. Quraqliq on genis yayilmis otraf miihit streslorindon biri olub madani bitkilorin mahsul—dar—ligini
azaldir. Toqdim olunan moaqalo su catigmazligimin 4 yumsaq bugda genotipinin bazi biokimyavi va fizioloji
parametrloring tasirinin dyronilmasine hosr olunmusgdur. Alinan naticolor gostorir ki, su ¢atigsmazligindan yarpaqda
fototonaffiisiin intensivliyi artir, xlorofil a, b va karotinoidlorin miqdari azalir. Tale 38, Cumhuriyyat 100 genotiplari
quraqliga hassas, Xozri, Qurmizi giil 1 genotiplori davamlidir.

Acar sozlar: bugda, quraqliq, fototonoffiis, xlorofil

Giris

Diinya ohalisinin vo qlobal rifahin artmasi, becerilon torpaqlarin azalmasi, bitki osash
bioyanacaglar ii¢iin yiiksok tolabat sobabilo moadoni bitkilorin mohsuldarliginin artirilmasina
kaskin ehtiyac vardir [4]. Bugda (Triticum L.) an vacib orzaq bitkilorinden biridir. Bugdanin
mohsul indeksinin (don mohsuldarliginin dorzin kiitlasing nisbati) nazari limiti 60% toskil etso
da, saho soraitindo olverisli soraitdo bu gostorici 40-45%-9 catir. Qeyri olverisli abiotik va biotik
amillor genotipin potensial msohsuldarliginin iza ¢ixmasina mane olur. Bu sabablordon aparilan
miuasir todqiqatlar 6z nozori maksimal effektivliyinden uzaq olan fotosintez prosesinin
yaxsilagdirilmasina yonalmokdodir[10; 13]. Quraqliq stresinin vaxtindan vo davam etmo
miuddatindon asili olaraq bugdanin mohsuldarligi 10-50% azalir. Su ¢atismazligina cavab olaraq
yarpaglarda agizciglar baglanir, hiiceyroarast saholordo CO; qatiligi, fotosintezin vo
transpirasiyanin siiroti azalir [2;6; 11]. Todgigatin mogsoadi quraqliq stresinin bugda
genotiplorinin yarpaqglarinda fototonaffiis fermenti olan fosfoglikolatfosfatazanin aktivliyina,
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fotosintezedici pigmentlorin migdarina, biokiitloys tosirini dyronmok olmusdur.
Material vo metodlar

Tadgigatin materiali kimi Kond Tosorriifati Nazirliyi Okingilik Elmi Todqiqat Institutunda
yaradilmis 4 yumsaq bugda genotiplori (Tale 38, Qurmizi giil 1, Xozri, Cumhuriyyst 100)
secilmisdir. Bugda genotiplori fitotron soraitindo becorilmisdir. Becormo soraiti: 16/8 saat
isiglanma rejimi, temperatur210C, is18in intensivliyi 1000 luks, nisbi riitubst 46%. Nozarot
variantinda bitkilor vegetasiya orzindo sulanmis, tocriibo (stres) variantinda bitkilor
suvarllmamigdir.  Olgmolor suvarilma dayandirildigdan 14 giin  sonra  baslanmigdir.
Fotosintezedici piqmentlorin miqdar1 modifikasiya olunmus metodla toyin edilmisdir [9].
Toxminon 0,1 q yasil yarpaq qabaqcadan soyudulmus hovongdastads 5-6 ml 96%-li etil spirti ilo
xlorofil vo karotinoidlarin ekstraksiyasi ticiin dagidilir. Eyni zamanda 0,1 q yarpaq quru kiitlonin
toyini Ug¢ilin gotiirilir. Homogenat filtir kagizindan hocmi 25 ml olan kolbalara siiziiliir.
Ekstraktda 664, 648, 470 nm dalga uzunluglarinda udma spektrofotometrls qeyd olunur. X1 a, X1
b vo Kar (x+c) qatilig1 asagidaki formullarla hesablanir: Xla= =(13,36-Agea-5,19-Asag)25/quru
kiitlo; Xlb= =(27,43- Agas-8,12-Agssa)-25/quru kiitlo; Kar(x+c)=(4,785" A4701t3,657: Ages-12,76-
As48)-25/quru kiitlo.

Yarpagin quru kiitlosi bitki materialmin termostatda 105°C-do 24 saat saxladigdan sonra
toyin edilir.

Yarpaq ekstraktinda Fosfoqlikolatfosfataza aktivliyi reaksiyanin gedisi zamani ayrilan
fosfat qaligina (PO43') gora toyin edilir [14]. Hocmi 2 ml olan reaksiya mohlulunun torkibins
10mM HEPES (pH 8), 40mM sodium kakodilat, SmM limon tursusu, SmM ZnSOu,
0,5mMEDTA daxildir. Reaksiya mohlulu tizerina 100ul yarpaq ekstrakti olavo edilir. Reaksiya
25C°-do 4mM 2-fosfoglikolatin slave olunmast ilo baslayir va 2, 4, 6, 8 vo 10 dogigoden sonra
300ul reaksiya mohlulu iizorino turs ammonium molibdat reagenti slava edilir, fermentativ
aktivlik dayandirilir. Niimunolor su hamaminda 45C°-do 20 dog. inkubasiya edildikdon sonra
ayrilan fosfat 820nm-do spektrofotometrik yolla toyin edilir [3]. Kalibrasiya oyrisi qurulmasi
ticiin KH2PO,4 miixtalif qatiliglt (0,2-1 mqg/l) mohlullar1 hazirlanmig, turs ammonium molibdat
askorbin tursusu reagenti olavo olunduqdan sonra rongli reaksiya getmis, mohlullarin optiki
udmast 820nm-do toyin edilmisdir. Rongli reaksiyanin gedisi zamami ortofosfat ionu
(NH4)sM0706-4H,0ilo reaksiyaya girir, fosfomolibdat tursusu omolo golir. Bu kompleks
askorbin tursusu ilo reduksiya olunur, molibden mayesi amalo golir. Uygun olaraq, molibden
mavisinin spektrofotometrds 6lgiilon gatiligi niimunads ortofosfatin qatiligini toyin edir [12].

Naticalor vo miizakirasi

Su c¢atismazh@min yarpaqlarda fotosintezedici pigmentlorin miqdarina tasiri.
Quraqliq stresino moruz qalan bitkilorde suvarilan bitkilorlo miiqayisado vahid sahoyo diison
quru madds (xilisusi yarpaq kiitlosi- mq/mmz) artmigdir. Suvarilan soraitdo yarpaqglarda
pigmentlorin daha yiiksok miqdar1 Tale38 vo Cumhuriyyat 100 genotiplorinde askar olunmusdur.
Su catismazhigindan X1 (a+b) vo Kar (x+c¢) miqgdarinin daha dorin azalmast Cumhuriyyst 100
(50%, 30%), Tale 38 (32%, 20%) genotiplorindo askar olunmusdur. Quraqliq stresinin tosirindon
X1 (atb) miqgdarinin azalmasi Qirmizi giil 1 genotipindo 15% toskil etmis, karotinoidlorin
miqdart artmisdir. Xozri genotipinin suvarilan vo quraqliq stresine moruz qalmis bitkilori XI
(atb) miqgdarma goro forqlonmomisdir. Xla/b nisbati quraqliq stresi soraitindo artmisdir. Bu onu
gostorir ki, X1 a ilo miigayisodo X1 b oksidlosdirici stresa daha ¢ox moruz qalir. Eyni zamanda X1
(atb)/Kar (x+C) nisbatinin azalamasi gostorir ki, stres soraitindo xlorofilin dagilmasi
karotinoidlorlo miiqayisodo daha tez bas verir. Quraqliq stresi soraitindo xlorofilin migdarimin
azalmasi oksidlosdirici stresin tipik olamoti olub pigment foto-oksidlogsmasinin va xlorofil
deqradasiyasinin naticasi ola bilor. Su ¢atismazligindan miixtalif bitkilords xlorofilin migdarimin
azalmasi geyd olunmusdur [5; 7].

Su catismazh@ soraitindo fototonaffiisiin doyismasi. Fototonofiisiin miihiim fermenti
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olan fosfoglikolatfosfataza (EC 3.1.3.18) kataliz etdiyi reaksiya naticasinds fosfoqlikolatin
hidrolizi bas verir, qlikolat vo geyri-iizvii fosfat amalo golir. Miiayyan olunmusdur ki, su stresina
moruz galan bitkilords ayrilan geyri-tizvii fosfatin miqdar artir. Su stresi goraitinds hiiceyroarasi
sahalordo Vo mezofil hiiceyralorinin xloroplastlarinda CO,-nin qatiligi azalir, Rubisco
fermentinin oksigenaza aktivliyi iiglin alverisli sorait yaranir, ayrilan geyri-lizvii fosfatin miqdari
artir.Miixtolif bitkilorin gaz miibadilosinin 06lgiilmosi zamanm1 miioyyon olunmusdur ki, 2-
fosfoqlikolatin siiratli dagilmasi fotosintezin soviyyesini saxlamaga imkan verir [1; 15].
Belslikls aparilna todgiqatin asagidaki naticalori miioyyan olunmusdur:

1.Quraqliq stresi soraitindo yarpaqda fotosintezi hoyata keciran pigmentlorin miqdari
azalir, fototonoffiis artir, fotosintez mohsullarinin toplanmasi, basqa sozlo biokiitlonin artimi
longiyir.

2.Miioyyan olunmusdur ki, quraqliq stresino Tale 38 vo Cumhuriyyst 100 genotiplori
daha hassasdir. Xozri vo Qirmizi giil 1 genotiplari quraqliq stresina nisboton davamlidr.
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BJIMSTHUE 3ACYXHU HA HEKOTOPBIE BUOXUMHUYECKHUE U
OU3NOJOI'NYECKHUE ITAPAMETPBI TEHOTHITIOB INIIIEHUIBI

Taoocuesa A. 1, Annaxeepoues T. 1.2
1HHcmumym Monexynaprou 6uonocuu u buomexnonoeuu AHAH
ZHaquO-Hcmeaoeameﬂbcmz} Hncmumym 3emnedenust, Munucmepcmeo Cenbckoeo
Xosaiicmea AP

Pe3rome. 3acyxa sBiseTcs OOHMM M3 (DAKTOPOB OKPY)KAIOIIEH CpeAbl KOTOPOE OTPUIATENFHO BIMSET Ha
NPOJIYKTUBHOCTh pacTeHUil. B nmaHHO# paboTe mcciieoBaHO BIMSIHME 3aCyXH Ha HEKOTOpbIe OMOXUMHUYECKHE M
(usHrosIOrMYeCKKe TapaMeTphl FTeHOTUIIOB MIIeHHUIBL. [loydeHHbIe pe3yabTaThl MOKa3bIBAIOT YTO, H3-32 HEJOCTATKa
BOJIbl YBEIMYHMBACTCS MHTEHCUBHOCTH (DOTOBIXaHUH, YMEHBIIACTCS CO/EpKaHUE MMTMEHTOB. | eHOTUIIBI MILICHUIIBI
Tane 38 u Jxymxypuitat 100 gBISAOTCA 4yBCTBUTENBHBIMU, a TEHOTHUIBI MIIEHUIB! Xa3pu U ['bIpMbI3El Tynb 1
YCTOMUYUBBIMU K HEJOCTATKY BOJBI.

KiroueBble ¢j10Ba: MIIEHUIA, 3acyXa, GOTOABIXaHHS, XJIOPODUILI

EFFECT OF DROUGHT ON SOME BIOCHEMICAL AND PHYSIOLOGICAL PARAMETERS OF
WHEAT GENOTYPES

Hajiyeva A., Allahverdiyev T.}?
YInstitute of Molecular Biology and
Biotechnologies ANAS
?Research Institute of Crop HusbandryMinistry of Agriculture of AR

Abstract. Drought is one of the most important environmental factors that negatively affect on crop produc-
tivity. In this work the effect of drought on some biochemical and physiological parameters were studied. Results of
the study indicate that water deficiency lead to an increase of photorespiration, decrease of pigments content. Wheat
genotypes Tale 38 and Jumhuriyyat 100 were susceptible, while Xazri and Gyrmyzygul 1 were resistant to water
scarcity.

Keywords: wheat, drought, photorespiration, chlorophyll

CEYRANCOLUN BOZ-Q9HVOYI (SABALIDI) TORPAQLARINDA YARGAN
EROZIiYASININ INKISAFI VO ONA QARSI MUBARIZO
TODBIRLORI

Hiiseynov R.O. _
Azarbaycan MEA akad H.O.9liyev adina Cografiya Institutu
AZ1143, Baki, H.Cavid prosp., 115, rauf554@bk.ru

Annotasiya. Mogaloda Ceyrang6l algaqdagliginda boz qohvayi (sabalidi) torpaglarda yargan eroziyasmin
inkisafi , torotdiyi tozadlar vo ona qarsi miibarizo todbirlori haqqinda molumat verilir, elmi asaslandirmalar iso
Ceyrangol orazisinde apardigimiz torpaq todqiqatlarina istinad olunmusdur.  Homginin maqaloads torpaq
parametrlorinin forqli tobii vo antropogen tosir mithitinds komiyyat, keyfiyyot doyismslari tohlil olunur.

Acgar sozlar: eroziya, parcalanma, miihafizs, yargan, qobu

Giris

Son 100-150 ilde mesolorin nozaratsiz qirtlmasi naticosindo torpaqda eroziya prosesi
stirotlonmis, tobii yem sahoalorinin sistemsiz istifadasi bu prosesin daha da intensiv xarakter
almasina sobob olmusdur. Antropogen tosir artdiqca eroziya prosesi siirotlonir vo torpaq
omalogalma prosesi neqativ istigamatdos inkisaf edir. Hor il diinyada eroziya prosesi naticosindo
toxminon 25-40 mlrd ton iist mohsuldar torpaq qatt mohv olur. Eroziya noticosindo illik taxil
hasilat1 itkisi 7,6 mln ton qiymatlondirilir. Eroziya prosesi bu qodar stiratle inkisaf edarso, 2050-
ci ilo gador 1,5 mln/km? okine yararli torpaq sahasi istifade dévriyyesinden ¢ixacaqdir. Eroziya
prosesinin real gedisatinin qiymatlondirilmaesi {iglin eroziya tohliikoli orazilordo torpaq
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ehtiyatlarinin uzun miiddotli idare olunmasi zoruridir [3,4,5,6]. Eroziya prosesini diizgiin
giymatlondirmak {igiin araziys xas olan geoloji, geomorfoloji, geobotaniki, igqlim, torpag-ekoloji
aspektlordo todqiqat islori nozardon kegirilmisdir [1,2].

Tadqiqat obyekti vo metodu

Todqiqat orazisi 200-500 m hiindiirlikkds, sorqdo E 46°32'38,4", E qorbdo 45°8'13,2"
uzunluglar arasi, simalda N 41°20'52,8" enliklo, conubda N 41°2'33,6" enlik aras1 orazini ohato
edir. Ceyrangdl alcaqdaglign orazisindo todqigat zamani {imumcografi tendensiya nozoro
alinmisdir.

Eroziya prosesinin orazido yayillma intensivliyi vo dinamikasimnin Oyronilmasi
istigamatindo orazinin {ifiiqi pargalanma xoritosi tortib olunmusdur (Sakil 1).

Torpaglarin {ifiigi vo saquli profili boyu iizvi, fiziki vo kimyavi parametrlori baximindan
giymotlondirilmosi vo onlarin borpa yollarinin miioyyon edilmosi iiglin torpaq kosimlori
goyulmus, gotiiriilmiis niimunslordo qranulo—metrik torkib Kaginski tisulu, higroskopik nomlik
termik tisul, humus Tyurin tisulu ils tohlil olunmusdur.

Tahlil vo miizakira

Tadqiqat orazisinin torpaq Ortiiyii relyefdon asili olaraq miixtolif ekzodinamiki proseslorin
tasirind moruz qalir. Orazinin yargan-gobularla soboko soklindo pargalanmasi yiiksok doracodo
drenlogsmoys vo quraqliga sorait yaratmisdir. Orazido 10sslii gilli deliivial ¢okiintiilor tizorindo
boz-qohvayi (sabalidi) torpaqlar formalagmisdir.

Ufiiqi par¢alanma xaritosina asason saholor hesablanmisdir (cadval 1). Brazinin oroqrafik
xlisusiyyatlori vo tobii-cografi soraitdon asili olaraq parcalanma miixtolif xarakerli vo
istigamatlordo getmisdir. Ekzodinamik proseslorin intensivliyindon, hakim kiiloklorin istigamati
vo bitki ortiiyii ilo Ortiilmo doracasindon asili olaraq orazi kiilok vo su eroziyasinin tasiri ilo
mixtolif ciir parcalanmisdir. Belo ki, Ceyrangdl alcaqdagliginin Kiir cayma dogru acilan
yamaclarinda u¢qun prosesi intensiv getdiyi halda, dagaras1 diizonliklor vo alcaq tiralordes kiilok
eroziyasinin tosiri daha ¢oxdur. Kiilok eroziyasi naticosindo gotirilon materiallarla {ist miinbit gat
ortiiliir, bitkilorin qida maddaloari ilo tominat1 pislogir.

Orazida eroziya prosesinin intensiv getmosinin baslica sobabi orada uzun illor boyu
normadan artiq sistemsiz mal-qaranin otarilmasidir. Belo sahalords ot ortilyili ¢ox seyrok olmagqla,
torkibinds yovsan dominantliq edir vo digor quraqliga davamli ot bitkilorino do tosadiif edilir.
Pay1z vo yaz aylarinda torpag: efemerlor Ortiir. Todqiqat orazisi olaraq algaqdagliqda yayilmis
boz-qahvayi (sabalidl) torpaglar vo onun miixtalif yarimtiplari segilmisdir. Bu torpaqlar relyefin
diizon elemenet-lorinds nisbaton yiiksok riitubotlonma soraitindo formalasir.

Niimunolorin analiz naticolorino osasan, boz-qohvayi (sabalid1) torpaqlarda fiziki gilin
(<0,01) miqgdar1 iist horizontda 23,6%-55,98%, il fraksiyasi iso 15,1%-33,20% intervalinda
doyisir (cadval 2).
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ovvalki illordo bu gostorici miivafiq olaraq 37,96%-70,48% va 16,20-%-39,56%
intervalinda doyismisdir. Bu hadiso onunla izah edils bilar ki, boz-qohvayi (sabalidi) torpaqglarda
narin lil hissociklori torpaq amologalmo prosesinds iist akkumulyativ horizontdan asagi qatlara
dogru yuyulur. Bu torpaqlar golovi va zoaif golovi miihito malik olub, karbonatliq yliksokdir.
Humus vo iimumi azotun miqdarinda da azalma miisahido olunur. Bu iist akkumulyativ
horizontda yuyulma va birlogsmalorin asag1 horizontlara dogru miqrasiyasi ilo baglidir.

Ceyrang0l—do yargan-qobu eroziyasinin inkisafinda torpaqdaxili proseslor bdyiik tosir
giiclino malikdir. Bels ki, atmosfer ¢okiintiilori torpagin torkibinds olan gips birlogsmalarini hall
edorok saquli vo {ifiiqi istigamatlords yuyub aparmaqla relyefi bir godor do miirokkoblosdirir.

Cadval 1.
Uzunlug (m/km?) Saho (km®) Umumi araziys nisbati (%-10)

<500 44,4 1,8
500-1000 428,9 17,4
1000-1500 1120,09 45,3
1500-2000 7117 28,9
2000-2500 131,8 54
2500-3000 30,8 1,2

>3000 - -
Com 2467,69 100

Cadval 2.Ceyrangoliin boz-qahyavi (sabalidi) torpaqlarimin bazi fiziki-kimyavi xiisusiyyatlori

Udulmus Qranulometrik

. . Higrosko CaCO; pH-su osaslar, mg/ekv torkib, mm, %-lo
. Umumi . ’
. . Dorinlik, pik, %-1o suspenz

Kosimin Ne-si humus, . . — -

- sm-lo. namlik %- | (CO,—ya | iyainda = S

vo yeri %-lo 1 - 2 24 S S

) g0ra) Ca Mg S Vi
0-18 3,99 3,64 5,09 7,75 24,0 4,0 15,1 23,6
K-1 18-35 1,33 8,54 3,05 8,30 235 35 14,18 26,4
Saloglu 35-46 0,58 4,07 10,18 8,46 26,0 4,0 6,46 52,92
kondindon 46-68 0,48 4,15 12,21 8,50 27,0 3,0 8,47 34,51
simal-gorqdo 68-125 0,43 3,75 14,26 8,70 22,0 3,0 18,8 33,26
0-15 2,08 2,62 10,18 8,3 26,5 3 21,2 24,6
K-2 15-32 1,34 2,63 20,36 8,4 29 25 13,2 44.28
Poylu-Sadiqli 32-53 0,98 2,57 20,36 8,7 29,5 3 16,88 45,74
yolunun sagi 53-78 0,46 3,79 13,24 8,6 28,5 4 19,36 33,94
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78-110 0,31 2,46 13,24 8.4 29 15 8.2 46,36

0-12 2,72 536 4,04 86 37,0 45 13,36 39,99

K4 12-31 1,63 5,36 3,05 9.4 34,0 6,5 14,52 38,44
Poylu-Muganl: 31-55 1,42 5,57 2,04 9.4 34,5 6,0 32,66 -

| ! 55-70 0,92 5,62 5,09 9,45 34,5 3,0 30,74 62,96

yolunun sagt 70-110 0,22 5,40 5,09 9,43 31,0 7,0 31,58 64,48

Yuxarida geyd olunan neqativ hallarin orazido tosirini zoiflotmok iiclin kompleks miibarizo
todbirlorinin islonilmasi tolob olunur. Ceyrang6liin az meyilli (0-5°) yamaclarinda sum (okin) iglori
hoyata kecirmoklo, kiilok eroziyasi nozoros alinmali, homg¢inin algaqdagligin hazirda kond
tosorriifatinda istifado edilon (sumlanan) az meyilli vo diizon conub hissasindo okinotrafi orazilords
tarlagoruyucu meso zolaglarimin salimmasi mogsodouygundur. Burada da kiiloyo doziimlii agac
cinslorindon (sam, zeytun, saqqizagac, ag akasiya, suvarma sistemi yaradildigdan sonra adi qoz,
pekan, gafqaz xurmasi vo s. agac ndvlorindon) istifado etmok olar.

Natica va takliflor

1.Eroziya prosesi vo insanin tosorriifat foaliyyoti 5-7° -don ¢ox meyilliyo malik yamaclarda
akkumulyativ humus gatinin itirilmasina gotirib ¢ixarmisdir.

2.Boz-gohvoayi (sabalidi) torpaqglarda qranulometrik analiz naticalorinin tohlili gosteriri ki, list
akkumulyativ horizontda lil fraksiyasinin (<0,001 mm) azalmas1 orazids deflyasiya prosesinin
naticasi ilo baghdir.

3.Az meyilli yargan vo qobularda eroziyanin qarsisini almaq {igiin yamaclarinda terraslar vo
tirolor yaratmagqla, fitomeliorativ todbirlor hoyata kegirilmolidir. Orazinin cografi soraiti
nazors alinmagla, quraqliga davamli Eldar sami1, badam, zeytun va s. kol bitkilorinin okilmasi
mogsadouygundur. Homin orazilords giiclii eroziyaya moruz qalmis yamaclar dinco qoyulmali
va 3-5 il miiddatds mal-qara otarilmast qadagan edilmalidir.
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PA3BUTHUE OBPAKHOM SPO3UH B CEPO-KOPUYHEB (KAIITAHOBBIX) IOYBAX U MEPBI BOPEBI
C HUMU (HA IPUMEPE JIKEMPAHYEJIA)

P.A.I'yceiinos

Pe3tome. B cTaThe u3nokeHoO pa3BUTHE OBPaXXHOU 3po3uu B JlkelpaHyeIbCKOM HU3KOTOPbE, YKa3bIBAETCs BPEI,
MIPUYHHSAEMBIN SPO3HOHHBIX MPOIECCOB CENLCKOMY XO3SICTBY M Mephl OOPOBI ¢ HUMH, HaydHOE 00OOCHOBAaHHUE TAETCS
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Ha OCHOBaHMW TIOYBEHHBIX MCCIICIOBAHUM, MPOBEACHHBIX Ha Tepputopun JDxelpanuyens. B cratbe Takxe
AHATM3UPYIOTCA KOJMYECTBEHHBIC U KaYEeCTBEHHBIC N3MEHEHHS ITapaMeTPOB MOYB B Pa3IMYHBIX CPelaX €CTECTBEHHOTO
1 aHTPOIIOTCHHOTO BO3ACHUCTBHSL.

KiroueBble cjioBa: 3po3us, pa3wieHEHNE , OXpaHa, OBpar, Oaika

DEVELOPMENT OF GULLY EROSION IN GRAY-BROWN (CHESTNUT) SOILS AND MEASURES TO
COMBAT THEM (AS CEYRANHCOL)

Huseynov R.A.

Summary. The article breaks down the development of gully-ravine erosion in the Ceyranchol lowlands, speci-
fies the damage caused to erosion processes in agriculture and measures to combat them, and the scientific rationale is
based of soil research conducted in Ceyranchol. The article also analyzes the quantitative and qualitative changes in soil
parameters in various environments of natural and anthropogenic impact.

Keywords: erosion, splitting, protection, ravine, gully

ABSERON YARIMADASININ TORPAQ EHTIYATLARININ MUASIR VOZiYYOTIi

Isamzad> O.A., magistrant
Baki Dovlat Universiteti,' AZ1148, Baki, Zahid Xolilov kiicasi 23,
e-mail: Isamzada02@gmail.com

Summary. The article is dedicated to the current state of land resources on the Absheron Peninsula. The article
presents the areas of different types of gray-brown soils, which are the dominant soil type in the object of study, as well
as areas of soils subjected to different degrees of salinization, salinization, denudation and swamping. At the same time,
the article shows that the rapid growth of the population at the research site in recent years requires the successful
implementation of agrarian reform and the establishment of farms to identify new arable land. Therefore, in the future,
with the implementation of irrigation and land reclamation measures in the area, it is planned to more than double the
area of irrigated lands to increase the area of subtropical crops, vegetables and greenery.

Giris

Abseron yarimadasinin torpaq ehtiyatlarinin dyronilmasi masalasi ¢ox boylik noazori vo
praktiki ohomiyyato malikdir. Toadqiqat obyekti torpag-meliorativ cohotdon zoif monimsonilmis va
onun orazisinin az bir hissasi kond tosorriifatt bitkilori altinda istifado olunur. Bundan basqa, son
illor Baki vo Sumgayit sohorlorinin ohalisinin artmasi Abseron yarimadasinin kurort zonasina
cevrilmasi vo yarimadada aqrar islahatin hoyata kecirilmosi, orada yeni fermer tosorriifatlarinin
yaradilmasi, okino yararli yeni torpaq ehtiyatlarinin agkara ¢ixarilmasini tolob edir. Buna goro do
yasillagdirma todbirlorinin hoyata kegirilmasi, suvarilan torpaq sahslorinin genislondirilmasi tigiin
ehtiyat torpaqlarin miisyyon edilmasi va bu torpaq ortiiylinlin miiasir voziyyatinin dyronilmasi ¢ox
boyiik tatbiqi oshomiyyat kasb edir [8,3,7 ].

B.H.Hosonov vo C.S.Qoslondorov torofindon Abseron yarimadasinda aparilmis iri miqyasl
torpag-meliorativ todqiqatlar naticosindo torpaq Ortliyliniin miiasir voziyyoti miioyyon edilmis
(1984-1999), yarimadada yayilmis torpaq ehtiyatlarnin areallar1 vo saholori miioyyon edilmigdir
(sokil 4).Abseron yarimadasinin sahasi toxminon 200 min ha togkil edir. Yarimada torpaglarinin
toxminan tigds biri vo ya 34,6%-i sorlagsmigdir. Bu torpaqlarin 6,9%-i zaif, 11,6%-1 orta, 16,2%-i iso
yiiksok doracado sorlagmigdir.

Yarimadanin xeyli hissasini 21,0%-ni vo ya 42 min ha-n1 boz-qonur sorakst vo soranvari
torpaglar toskil edir. Bu torpaqlar, asason, yarimadanin qorb hissosindo yayilmisdir vo qis otlaqglar
altinda, qismon do domyeo okingiliyi altinda istifado olunur. Bu torpaglarin 15,2 min ha-1
denudasiyaya ugramis torpaqlarin payina diisiir. Perspektivdo Hovsan su tomizlomo kombinatinin
tikilmosils olagodar olaraq kanalizasiya sular1 tomizlonacak va ondan torpaqglarin yuyulmasinda vo
suvarilmasinda istifado olunacaqdir (codval 1.).
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Cadval 1. Abseron yarimadasinin torpaq ehtiyatlarinin miiasir voziyyoti

5 Saholori
Ne 9 Torpagin ad1 ha %
1 Boz-qonur soranvari giiclii sorakatli torpaqlar 8767 4,4
2. Boz-gonur sorakatli-soranli torpaqlar 11588 5,8
3 Boz-qonur soranli torpaqlar 6475 3,2
4. Boz-qonur sorakatli-soranli giiclii denudasiyaya ugramig torpaqlar 15225 | 7.6
5. Boz-qonur suvarilan giiclii sorakstlosmis torpaglar 6988 3,5
6. Boz-qonur suvarilan sorakatli-soranvari torpaqlar 5313 2,7
7 Boz-qonur tam inkigaf etmomis suvarilan torpaglar 7619 3,8
8 Boz-qonur tam inkisaf etmomis skeletli vo denudasiyaya ugramig torpaqlar 5975 3,0
9 Boz-qonur tam inkigaf etmomis sorakot-soranvari torpaqlar 2044 1,0
10 | Boz-qonur bataglasmis torpaglar 1368 0,7
11 Boz-aonur tam inkisaf etmemis tornaala birgs boz-aonur primitiv giiclii deflvasivava usramis tornaalar 12356 6.2
12 Boz-qonur giiclii deflyasiyaya ugramis vo ohongdaglarinin soths ¢ixdigi primiv torpaglar 2700 14
13 Boz-qonur tam inkisaf etmomis torpaqlarla primitiv torpaglarin kompleksi 8819 4,4
14. |Boz-qonur primitiv torpaglarla yarimborkimis topali qumlarin kompleksi 4138 2,1
15  [Sahil tapali va topali-dyiinlii qumlar 18488 | 9,2
16. |Sstha ¢ixmus ohongdasi suxurlari il birlikds horokatli qumlar 8087 4,0
17.  [Sahil gumlu-baligqulag: ¢okiintiilori 1994 1,0
18  [Sotho ¢ixmis shongdasi suxurlari 11013 | 55
19. |Satha ¢ixmus duzlu-gilli ¢okiintiilor vo palgiq vulkanlart 1344 0,7
20. |Soranlar vo sorlar 7656 3,8
21. [Texnogen torpaglar 25887 | 12,9
22. |Seliteb torpaglar 261364 | 13,1
Biitovliikda 200 000 | 100

Bundan basqa, Abseron magistral kanalinin su buraxmaq gabiliyyati artirilacaq vo bu da
suvarilan torpaqlarin saholorinin genislondirilmasine imkan veracakdir. Yarimadanin 25,0 min ha-1
vo ya 12,5%-1 boz-qonur zoif inkisaf etmis vo primitiv qumlu torpaqlar tutur. Orazinin 5,5%-i az
qalin primitiv boz-qonur torpaqlarla kompleks toskil edon ohongdasi suxurlarinin ¢ixintilarindan
ibarotdir. Bu torpaqlar hazirda az yararl oriislor kimi istifads olunur. Yarimadada 8,0 min ha (4,0%)
tam inkisaf etmomis boz-qonur torpaqlarin payina diislir. Yarimadanin toxminon 1500 ha-1
bataglasmis vo tokrar sorlagsmis torpaglardan ibarotdir. Bu torpaglarin ekoloji soraitini
yaxsilagsdirmaq vo onlarin miinbitliyini barpa etmok ii¢iin koklii meliorativtodbirlor sistemi hoyata
kecirmok talab olunur.

Miioyyan edilmisdir ki, Abseron yarimadasinda qumlarin timumi sahasi 28,5 min ha-n1 vo ya
14,3%-1 togkil edir. Bu qumlarin asas hissasi (10%) yarimbarkimis va zaif borkimis topoli-dyiinli
qumlarin, 2,2%-0 qodori horoketli qumlarm, qalan 2,0%-1 iso sahil qumlarinin vo qumlu-
baliqqulagli ¢okiintiilorin payina diistir.

Abseron yarimadasinda soranlar v sorlar imumi arazinin 7,7 min ha va ya 3,8%-i, texnogen
torpaqlar isa 25,9 min ha va ya 13,0%-i toskil edir [ 26 ].

Boz-qonur suvanlan torpaqlar yarimadanin morkozi hissesindo yayilaraq ¢ox boylik kond
tosarriifatt ohamiyyastino malikdir.

Son illor Baki sohori vo Abseron yarimadasinin yasillasdirilmast {i¢iin boylik islor
gorilmiisdiir. Orazido baglar, genis yasil massivlor-mesoparklar salinmis, yasayis massivlorinin
orazilori yasillagdirilmisdir. Abseron yarimadasinda hazirda yasilliglarin sahasi 20,3 min ha toskil
edir. Perspektivdo onun sahasini 32,8 min ha-ya ¢atdirilmasi nozards tutulur

Hazirda bu torpaqglarin iimumi sahosi 15,6 min ha olub yarimadanin sahasinin 7,8%-i toskil
edir. Nozordo tutulmus irriqasiya-meliorasiya todbirlori 2015-ci ildo suvarilan torpaqlarin sahasini
34,3 min ha-ya ¢atdirmaga imkan veracokdir. Biitiin bunlar yarimadada toravoz-bostan bitkilorinin
sahalarinin va ¢esidlorinin artirilmasi ti¢iin sorait yaradacaqdir. Bununla yanasi arazide ¢ox qiymatli
subtropik bitkilorin: zeytunun, badamin, piistonin vo zoforanin sahslorinin artirilmast nozords tutulur

[23].
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ABSERON YARIMADASININ TORPAQ EHTIiYATLARININ MUASIR VOZiYYOTi

Isamzads O.A., Magistrant
Baki Doviot Universiteti,' AZ1148, Baki, Zahid Xalilov kiicasi 23,
e-mail: Isamzada02@gmail.com

Xiilasa. Moqalo Abseron yarimadasinin torpaq ehtiyatlariin miiasir voziyyotine hasr olunur. Maqalados todqiqat
obyektindo hakim torpaq tipi olan boz-qonur torpaqlarin miixtolif ndvlerinin saholori, homginin, orazido miixtolif
doracads sorlagsmaya, sorakotlogsmoys, denudasiyaya vo bataqliglasmaya moruz qalmig torpaqlarin sahslori verilmisdir.
Bununla yanasi, moqalodo gostorilir ki, son illor todqiqat obyektindo ohalinin siiratlo artmasi aqrar islahatin ugurla
hayata kegirilmasi vo fermer tosarriifatlarinin yaradilmasi okina yararli yeni torpaq sahslarinin agkara ¢ixarilmasi tolob
edir. Buna gorodo golocokdo orazido irrigasiya-meliorasiya todbirlorinin hoyata kegirilmasi ilo suptropik bitkilorin
torovoz-bostan bitkilorinin vo yasilliglarinin sahasinin artirilmasi {i¢iin suvarilan torpaqglarin sahosini 2 dofodon ¢ox
artirilmasi nazords tutulur.

Acar sozlar: Torpaq ehtiyati, torpaq ehtiyatinin ndvlari, torpaq ehtiyatinin deqradasiyasi
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GUBROLORIN NORMA VO NiSBOTLORININ COLTIK DONININ BOZi KEYFiYYOT
GOSTORICILORINO TOSIRIi

islamzada T.A.
Okingilik Elmi-Tadgiqat Institutu, AZ1098, Pirsagt gas., Sovxoz 2
e-mail:islamzade@yahoo.com; Tel: +994703188789

Xiilasa: Moaqalados Lonkoran-Astara bolgasinin tiind-boz torpaqlarinda 2016-2017-ci illords aparilan todqi-
qatlarda ovvalco tocriibo sahasinin asas aqrokimyovi gostoricilori miloyyon olunmusdur. Tocriibo sahosindoki torpagin
aqrokimyavi gostaricilorinin analizlarinin naticolerinden moalum olmusdur ki, 0-30 sm dorinlikdon gétiiriilmiis torpaq
niimunslarinds pH 6,12-5,87, 30-60 sm darinlikds iss 5,98-6,20 arasinda dayisir, yoni saha zaif turs xassoys malikdir.
Torpaqda karbonathiliq yoxdur.

Mogqalods daha sonra “Hogimi” ¢oltik sortunun bozi don keyfiyyati gostoricilorinin 2016-2017-ci todqiqat
illorinds diison yagintilarin miqdarindan va giibro normalarindan asili olaraq doyismasi qeyd olunmusdur.

Acar sozlar: torpaq, bitki, azot, mohsuldarliq, ¢altik

Diiylidon yiiksok vo dayaniqli mohsul oldo etmokds osas amil azotdan somorsli istifadoni
artirmaqdir.  Azot diiyii yetisdirilmasindo  xlorofilin,ziilallarin ~ vo  nuklein tursularinin
formalagsmasinda digor qida maddslorindon daha ¢ox ardicil vo bdyiik miqdarda talab olunan osas
mineral element sayilir [6, s.177; 7, s.1427].Yiiksok mohsuldarliq sldo etmok {i¢iin azot giibralori
fermerlor torofindon genis istifado olunur, lakin bitki sixliginin tonzimlonmosi nazors alinmir.

Hoddindon artiq azotun totbiqi mohsuldarligi artirmir, oksino azot totbiqinin somaraliyini
azaldir vo torpagin soranlagmasina sobab olur [4, s.1008; 5,5.55].

Bitkido azotun toplanmasi bitkinin inkisaf siiroti vo biokiitlo moahsulunun toplanmasi ilo
qarsiligh slagadardir. Belos ki, karbon vo azotun assimilyasiyas1 boyiima siirati, azot vo karbonnun
paylanmas1 kimi c¢oxsayli fizioloji proseslorin qarsiliglt dostoklonmosi azotun aparilmasini
tonzimloyir [3, s.789].

Lonkoran-Astara bolgosindo ¢altiyin becorilmo texnologiyasina daxil olan sitillorin basdirilma
miiddoti, normas1 vo qidalanma soraiti bu vaxta qodor otrafli Oyronilmomisdir. Ona goro do
gostorilon amillorin todqiq edilmosi torafimizdon mogsadouygun hesab edilmisdir.

Todqgiqatin osas mogsadi Lonkoran — Astara bolgosi soraitindo ¢oltik sortlariin bioloji
xUisusiyyatlorino uygun vo yiiksok mohsul alinmasini tomin edon becorms iisullarinin dyronilmosi
olmusdur.

Material vo metodlar

Lonkoaran bolgosinde yerloson “Conub Aqro MMC”-in okin sahasinds ¢altiyin “Hogimi” va
“Sirudi” sortlari ilo tarla tocriibolori qoyulmusdur. Homin ¢oltik sortlarinin asas becormao tisullarinin
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todqiqi tiglin 2016-2019-cu illords asagidak: sxemdo ti¢ amilli (2x3x3) tarla tocriibasi qoyulmusdur:
1-ci amil: Caltik sitillorinin basdirilma miiddati

1.May aymnin 1-ci ongiinliiyi;

2. May ayinin

3-cii ongiinliiyii.

2-ci amil: Qidalanma saraiti

1. Giibrosiz;
2. 2. NgoPsoKao;
3. 3. N120Pg0Keo.

3-cii amil: Hektara akilacok sitil normalar: (mln adad)

1-10;, 2. -1,7; 3. -25.

Tarla tocriibasi hor lokin sahosi 54m? olmagqla 4 tokrarda va sitil iisulu ilo qoyulmusdur [2,
s.351]. Caltiyin sitil iisulu ilo becorilmosinin bir neg¢a istiinliiklori vardir: bu, torpagin bir qodar
intensiv becorilmosini artirir; alaq otlar1 vo zororvericilorlo miibarizoni yiingiillosdirir, ¢altik
bitkisinin kok sisteminin inkigafini yaxsilagdirir vo onlar yaxsi kollanir.

Hor il okindon ovval, {izvi vo mineral giibro verilmasindon qabaq tocriiba sahasi torpaginin
aqrokimyavi gostaricilorini miioy
yanlagdirmak {i¢iin metodikaya [1, s.131] uygun olaraq torpaq niimunslori gétiiriilmiis vo Okingilik
Elmi-Todgqigat institutunun “Torpaq vo bitki analizlori laboratoriyasinda” analiz olunmusdur.

Torpag analizlorindon -pH-suda mohlulu - pH metrlo; Kalsium karbonat (CaCOgs) — Seybler
metodu ilo kalsimetrdo; Umumi humus — 1.V. Tyurin metodu ilo; Umumi azot (N) — Keldal metodu
ilo; Asan hidroliz olunan azot — I.V. Tyurin, Kononova metodu ilo; Miitoharrik fosfor (P20s) — (1%-
li ammonium karbonatda hsll olan) — Magiqin metodu ilo; Miibadilo olunan kalium (K,0) — (1%-li
ammonium karbonatda [(NH4),CO3] hall olan) — alovlu fotometrds.

Noaticalar va onlarim miizakirasi

Tacriibe sahasindaki torpaginin aqrokimyovi gostaricilorinin noticelorindon moalum olmusdur
ki, 0-30 sm dorinlikdon gotiiriilmiis torpaq niimunalorinds pH 6,12-5,87, 30-60 sm dorinlikdo iso
5,98-6,20 arasinda doyisir, yoni saho zoif turs xassoys malikdir (pH 5,5-6,5 arasinda olduqda zaif
turs hesab olunur) vo bu torpaqlarda karbonatliliq yoxdur.

Torpagin miinbitliyi miioyyonlogdirildiyi T{igiin torofimizdon iimumi humusun miqdar
miioyyon olunmusdur. humusun miqdar1 vo humus gatinin gqalinlig ile. Todqiqat apardigimiz torpaq
niimunalorinds dorinlikdon asili olaraq imumi humusun miqdar1 0-30 sm dorinlikds orta hesabla
3,03-3,14 % (3,045-3,157), 30-60 sm dorinlikdo 1,63-1,73 % (1,618-1,751), 60-90 sm dorinlikds iso
1,05 % (1,033-1,065) arasinda doyisir. Belo torpaqlar homin gostaricilora gora yaxsi keyfiyyotli
torpaglar hesab olunur.

Umumi azotun miqdar1 0-30 sm darinlikdo orta hesabla 0,217-220 % olmagla asag1 gatlarda
todricon azalir.

Bitkilorin vegatisaya miiddotinds asas qida maddalori ilo tomin olunmasi, bitkinin ndviindan,
mohsuldarligindan asili olaraq giibro normalarinin miisyyanlosdirilmasindon vo torpagda asan
monimsanilon formada olan fosfor (P20s5) va kaliumun (K;0O) miqdarindan asilidir.
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AZOTUN MIQDAR1
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Sakil-1. 2016-2017-ci illorda giibra normalarindan asih olaraq
Hosimi ¢altik sortunun doninds azotun miqdari.

Analiz apardigimiz torpaqglar 0-30 sm derinliyinde miitoharrik fosforun (P20s) miqdar1 1 kq
torpagda orta hesabla 30,9-34,1 mq, miibadilo olunan kaliumun miqdart iso 317-327 mq arasinda
dayisir. 30-60 sm dorinlikdo miitoharrik fosfor 21,8-25,1 mq arasindadir.Hal-hazirda mévcud olan
qradasiyaya osason tocriibo sahasi miitohorrik fosforla vo miibadilo olunan kaliumla orta tomin
olunmusdur.

Ekologiya vo Tabii Sorvatlor Nazirliyinin Milli Hidrometeorologiya Departamentinin
molumatlarina asason 2016-2017-ci illordo Lonkoran bolgasinds bitkinin vegetasiya miiddstinda
diison yagintilarin miqdart verilmisdir (sokil-2). Sokilde goriindiiyli kimi 2016-c1 todqiqat ilindo
aprel ayinda yagmurlarin miqdar1 2017-ci ilo nisbaton asagi olmusdur. Avqust ayinda hor iki
todqiqat ilindo Lonkoran bolgoesindo yaginto miisahido olunmamis, may,iyun, iyul aylarinda iso
2016-c1 mohsul ilinds yagmurlarin miqdar1 2017-ci ilo nisbaton yiiksok olmusdur.

Gilibra normalarinin Hogimi ¢altik sortunun keyfiyyat gostaricilorine tosiri dyranilorkon malum
olmusdur ki, giibrosiz variantda todqiqat illorinden 2016-2017-ci il asili olaraq doends azotun
miqdart 1,14-1,42%, xam proteinin miqdari iss 7,10-8,87% arasinda doyismisdir.

NooPeoKao qida rejiminds 2016-c1 ilds donds azotun miqdari 1,19%, xam proteinin miqdart is9
7,46%, 2017-ci ildo iso bu gostaricilor 1,56% va 9,76% olmusdur.

N120PgoKeo glibro normalarinda iso 2016-c1 ildo dondo azotun miqdar 1,22%, xam proteinin
miqdar1 isa 7,63% oldugu halda, eyni gilibro normasinda 2017-ci tadqiqat ilindo Hosimi ¢altik
sortunun keyfiyyat gostoricilori 1,56% va 9,76% olmusdur (sokil-1, 3).
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Sakil-2. 2016-2017-c1 illords Lankaran bolgasinda ¢altik bitkisinin vegetasiya
miiddatinda diison yagintinin miqdari.
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Sokil-3. 2016-2017-ci illorda giibra normalarindan asili Hasimi ¢altik sortunun doninds xam proteinin miqdari.

Aparilan tadqiqtlar naticasinds miioyyan olunmusdur ki, Hogimi ¢oltik sortunun don keyfiyyat
gostaricilori giibrolorin norma vo nisbatlorindon, todqigat illorindo diison yagintilarin migdarindan
asil1 olaraq doyismisdir vo donds azotun vo xam proteinin miqdar1 2017-ci ilde aparilan okinlords
2016-c1 ilo nisboton yiiksok olmusdur.

2017-ci tadqiqat ilinde NggPeoKao vo Ni20PsoKeo giibro normalarinda keyfiyyot gostoricilori
eyni olmusdur.
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SOKI- ZAQATALA BOLGOSININ TORPAQLARININ UMUMI XARAKTERISTIKASI
(Soki DM timsalinda)
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e-mail: gabil.adiloglu@mail.ru

Xiilasa. Moqalada 2020-ci ildo Soki DM-nin arazisindo gotiiriilmiis torpaq niimunslarinin analizlorinin cavablari
tohlil olunmugdur. Analizin cavablarindan belo molum olur ki, tacriiba sahasi zaif golovi, yiiksok karbonatli, {izvi karbo-
nun faizls nisbati normaya uygun, humusum miqdarina gors orta yaxsi, miibadilo olunan azotla (N), fosforla (P205),
kaliumla (K20) orta tomin olunmusdur. Umumiyyotle sorlasma yoxdur.

Acar sozlar: torpagq, tiitlin, humus, aqrokimyavi gostariciliar
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Giris

Hal-hazirda respublikada yiiksok keyfiyyotli otirli tiitiin momulatlarina tolabat olduqca
boyiikdiir. Tiitiingiiliikklo mosgul olan bolgalords osasen az otirli (Zagatala 1) vo ya yarim otirli (Im-
muni 580) yerli tiitiin sortlarina istlinliik verilir. Bu tip tiitlinlorin mohsuldarlig1 yiiksok olmasina
baxmayaraq keyfiyyot gostoricilori asagi oldugundan emal miiasisalori torafindon havaslo
alinmadigi tigiin bugilinkii tolabati 6domir. Noticodo homin emal miiassisalori quru tiitiin yarpagini
xarici dovlatlordon almaga tstiinliikk verirlor. Bu da 6lkodon milyonlarla dollar valyutanin ¢ixaril-
masina sabab olur. Lakin son zamanlar tiitiingiilik bolgalorindo Amerika monsali tiitiin sortlarinin
okin saholori genislonmokds davam etdirirlir. Belo ki, ABS-in “Filip Moris” firmasinin
miitoxassislarinin rohbarliyi altinda “Virciniya” ve “Berley” tipli tiitiinlor okilmoye baslanmisdir.

J.N. Jones, Y. Ravenena, F. Akter, E.B. Qnugix hesab edirlor ki, hazirda yerli fermerlor vo tii-
tiin istehsalgilar1 asason Virciniya vo Berley tiitiin ndvlerindon istifads etmaya iistlinliik verirlor. Tii-
tiin istehsalinda bu nov tiitiinlorin becorilmasi 80% toskil edir. Ciinki, Virciniya tipli tiitiin sortlari
osason ollo yi1gilmir, ips diizlilmiir, talvarlarda qurudulmur. Onlarin qurudulmasi ancaq vo ancaq
tiitlin qurutma kameralarinda aparilan bir prosesdir. Tiitlindon yiiksok golir aldo edon inkisaf etmis
sonaye Olkolorindo enerjinin somorasiz istifadesinin mohdudlagdirilmasi miiasir tipli yliksok iX-
tisaslagdirilmis avadanliqlar vasitosilo aparilir. Ona gérado Virciniya tipli tiitiinlorin okilmasi fer-
merlori qane edir vo ondan yiiksok mohsul alinaraq golirlorinin artmasina sobob olurlar. Virciniya
tiitlin sortunun orta mohsuldarliq potensiali 23-26 sen/ha, intensive yarpaq yetismo doriindo
yarpaqlarin say1 27-30 od, yarpaglarin uzunlugu 40-45 sm, xammal ¢okisi 85-90% toskil edir. Bu
sortlar ilkin istehsal¢ilarin, emalgilarin vo otirli dadina gbro siqaret ¢okonlorin tolablorina cavab
verir [9,11, 12, 13].

Material vo tohlillor: Q.S. Mommodov yazir ki, Soki-zaqatala bolgoesi simal-qorbdon vo
conubdan az bir hissodo Alazan ¢ay1 boyu Giirciistan respublikasi, simaldan Boyiik Qafqazin conub
yamaci boyu Gdyg¢ay caymin baslangicina qador Dagistan MR-s1 ilo, eloco do conubdan Alazan-
Hoftoran vadisi vo Aciohur 6n dagliq hissasindo Samux rayonu vo conub-gorqdo Agdas vo Goycay
rayonlart ilo sorhadlonir. Balakon, Zaqatala, Qax, Soki, Oguz vo Qabaolo inzibati rayonlarini ohato
etmokla, imumi sahasi 883,5 min hektar vo ya respublika arazisinin 10,2%-ni tutur. Relyefi asason
dagliq orazi hesab olunur. Bu tip orazilor 6zliiylindo yiiksok dagliq, orta dagliq veo dagotoyi
qursaglara boliintir. Conubda dagotoyi qursaga paralel, qorbdon-sorqe dogru Alazan-Hoftoran vadisi
uzanir. Vadi kond tesarriifatina yararli torpaq ehtiyatlarina géro bdlgonin iqtisadiyyatinda miithiim
rol oynayir. Bolgoda Acinohur goli sahilinden togribon 100 metrdon baslayan yiiksok Bazardiizi
dagina 4480 m-o godor genis intervalda doyismokls orazinin parcalanmis relyefindo ¢cox miirokkab
formal1 olmasi ilo sociyyolonir. Burada eroziya hadisolorinin genis yayilmasi, relyefin omalo
golmasinda do boylik rol oynayir. Elaca do oxsar cohatlor torpaq sathinin temperaturunun doyigmasi
dinamikasinda da miisahids edilir. Belsaliklo, yuxarida tosvir etdiyimiz qursaqlarda relyef vo iqlim
soraitindon asili olaraq miixtolif bitki 6rtliyli formalasmisdir [5.s. 79].

V.H. Abbasov bildirir ki, respublika iizra an ¢ox tiitiin istehsali vo todariikii Soki-Zagatala
iqtisadi rayonlarinin payina disiir. Belo ki, regionda qida maddalori ilo zongin torpaqglarin vo tobii-
iqlim soraitinin olmasi ilo yanasi, bu orazilords ohalinin tarixi mosgulluq ansnalori ds tiitiingiiliik
sahasinin qorunub saxlanmasina imkan vermisdir [1.s. 79].

Homginin I.H. Ibrahimov, S.I. Valiyeva gostarirlor ki, 2020-cu ildo bu bdlgads 1108 hektar
sahada tiitiin okilib becarilmis vo 3837 ton quru yarpaq moahsulu istehsal olunaraq “Azartiitiin ASK”
MMC-ns tohvil verilmisdir. Novbati 5 ildo iso Soki-Zagatala igtisadi rayonu ilo yanasi tobii-iglim
soraiti miinasib olan digar bolgoalords do tiitiin istehsalinin artirilmasi nozards tutulmusdur [2.s. 63].

M. Mommodova hesab edir ki, respublikamizada kond tosaiirriifatina yararli torpaglarin
{imumi sahosi 4 mlyon 768 min 300 hektardir. Bu da 6lko orazisinin 55,18%-ni toski edir. Olk-
omizin kond tosorriifatina yararli torpaglarin yaridan ¢oxu

(2 mly 566 min 900 ha-yoni 56,82%) az mohsuldar oriislotdon ibaratdir. ©On doyarli kond
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tasarriifat1 torpaqlart olan okinin imumi sahasi iso 1 mlyon 647 min 100 ha toskil edir-yoni 34,5%
[4.s. 47].

E. Namazov qeyd edir ki,. Azarbaycan torpaqlart morfoloji qurulusuna, fiziki, fiziki-kimyavi
xassolorino goro tipa, yarimtipa, ndvo, ndvmiixtalifliyino boliiniir. Azorbaycan orazisindo torpaq
tipinin saquli zonallig1 aydin goriiniir. Dag-comon, qonur dag-meso, qohvoyi dag-meso, qara, dag
sabalidi, boz-qonur, boz vo s. torpaq tiplori var. Torpaq tiplari-torpaq tosnifatinin osas taksonomik
vahidlori hesab olununr. Genetik torpaq tipi dedikdo birtipli iqlim soraitindo eyni monsali, vahid
morfoloji quruluslu vo birtipli ana siixurlar iizorindo amoala golon torpaq qrupu nozords tutulur [6.s.
20].

N.B. Korimli bildirir ki, Soki-Zaqatala bolgasi Azarbaycan Respublikasinin simal-garbindo
yerlogir. Bolgoyo Balokon, Qax, Qabolo, Zaqatala, Oguz vo Soki inzibati rayonlari daxildir. Iqtisadi
bolgonin limiimi sahasi 8797 km2 va ya 6lko orazisinin 10,2%-ni shats edir. Bélgonin relyefi alp vo
dagotoyi hissoloro boliiniir. Bolgo orazisinin boyiik hissasini hiindiir daglar ohato etdiyi iigiin okino
yararl torpaq sahasi mohdud ehtiyata malikdir [3.s. 123].

A. Nuri, E. Siileymanov yazirlar ki, regionun iqtisadiyyatini kond tosarriifat1 vo heyvandarliq
toskil edir. Kond tosorriifatinda asason tiitiingiiliik ipakeilik, meyvagilik va s. {istiin vo gabaqcil sa-
holorden hesab olunur. Olkads istehsal olunan tiitiin sahasinin 75%-i, bugdanin 17%-1, meyvagiliyin
35%-1 bu regionun payma diisiir [7.s. 170].

G.R. Sariyeva bildirir ki, Qanix-Oyricay vadisinin alliivial-comon torpaqglart olverigli
torpagekoloji soraito malik olmasi ilo alagadar miixtalif kond tesarriifat1 bitkilori altinda genis isti-
fado olunurlar. 9razido bu torpaqlarin yuyulmus vo karbonatli yarimtiplori, suvarilan, soranli,
caydasli, tobagoli zoif inkisaf etmis novlori yayilmigdir. Alliivial gomon-meso torpaqglar intrazonal
torpaqlar olaraq orazidos gleyli, gleyvari vo ¢aydash ndvmiixtalifliklori genis yayilmisdir. Aparilmis
todqiqatlarin naticolorine gora alliivial ¢oman-mesa torpaqlarin daha yiiksok miinbitliyo malik ol-
mast mioyyan olmusdur. Holo gqodimdon aparilmis goxsayli todqiqatlar naticosindo S.A. Zaxarov
(1925-1927-ci illor), H.O. Oliyev (1943-1949 illor) vo basqalar1 bolgays uygun asagidaki torpaq
tiplorinin moévcudlugunu askar etmiglor: ¢omon-meso, yiiksok vo orta dorocodo humusla zongin
¢omoan, ¢amon-bataqliq, meso, alliivial-comon, sabalidi [8.s. 167].

LLA. Samafolova yazir ki, miixtolif hiindiirliikdo bitki 6rtiiyiindo humusun miqdar1 nozoro
carpacaq doracads doyisir. Qohvayi torpaqlarda kompleks humusun miqdari asag1 qatlarda nisboton
azaliq toskil edirlor [10.s 189].

Noticolor vo onlarin miizakirasi: Soki Dayaq Montogosinin orazisndo aparilan 2018-2020-ci
todqiqat illari tizra sahaya sitil kogiirtilmazdon avval analiz magsadilo diagonal istigamatdas tocriiba
sahasinin ti¢ yerdondon 0-25; 25-50; 50-75 sm dorinlikds gazilaraq torpaq niimunalori gétiiriilmiis
vo agrokimyovi gostaricilori Okingilik ET Institutunun “Torpaq vo Bitki analizlori” laboratoriyasin-
da miioyyan olunsusdur. Torpaq niimunalorinds pH sulu ¢okimi Potensiometrdo, {imumi humus 1.V.
Tyurina, imumi azot K.E. Ginzburqa, udulmus amonyak D.P. Koneva, nitrat azotu Qrandvald-Lyaj,
miitohorrik fosfor B.P. Magigin, timumi kalium P.K. Smit, imumi miibadilavi kalium iss P.V. Pro-
tosov lsulu ila tayin edilmisdir.

Laboratoriyadan verilmis cavablarin noaticalori 1-ci codvaldo verilmisdir.1-ci codvalin tohlili
gostorir ki, torpagin pH-1 (tursulug-goalovilik gostoricisi) vo torpaqda kalsium karbonatin (CaCO3)
miqdar1 kond tosorriifat1 bitkilori se¢ilmosi {i¢iin asas sortdir, ¢iinki bitkilorin normal inkisafi digor
amillorlo yanagi torpagin reaksiyasindan ¢ox asilidir. Todqigat aparilan sahonin pH-1 0-25 sm
dorilikds orta hesabla (sum qat1) 8,02%, 25-50 sm dorinlikds 8,06%, 50-75 sm dorinlikdo 8,12 vo 75
sm-don yuxarida iso 8,25% arasinda doyisir. Belsliklo analiz son naticalorindon goriindiiyli kimi
saho zoif qolovi xassoys malikdir, ¢linki pH 7,5-8,5 arasinda olduqda bels torpaqlar zoaif galovi
xassali hesab olunur.

Mineral giibrolorin torpada bitki torofindon asan monimsonilon formada qalma miiddeti
torpagda golovi torpaq elementlorinin miqdarindan ¢ox asilidir. Xiisuson fosfor giibrolori karbonath
torpaqlarda kalsiumla reaksiya noticosindo ovvolco ¢otin monimsaonilon kalsium hidrofosfata
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(CaHPO,), sonra isa monimsaonilmoyan kalsium fosfata ¢evrilir [Ca(PO,),]. Ona gorado sopindan
ovval lizvi vo mineral giibrolor verilmomis torpagin karbonatliliginin toyini lazimdir. Analiz
apardigimiz sahonin torpaqlarinda kalsium karbonatin (CaCOj3) miqdar1 dorinlikdon asili olaraq orta
hesabla 0-25 sm darilikds orta hesabla (sum qgat1) 0-25 sm doarinlikds 20,04%, 25-50 sm doarinlikdo
24,06%, 50-75 sm dorinlikdo 23,83% vo 75 sm-don yuxarida iso 24,86% arasinda doyisir. Bu onu
gostarir ki, saho yiiksok karbonathidir, ¢iinki kalsium karbonatin miqdar1 15-25% arasinda olduqda
yiiksok karbonatli hesab olunur.

Uzvi karbon 0-25 sm derinlikde 1,058%, 25-50 sm derinlikdo 0,374%, 50-75 sm derinliokdo
0,326%, 75-don yuxarida iso 0, 315% toskil etmisdir. Rogomlordon aydin olur ki, iizvi karbonun
faizlo nisbati torpagda normaya uygun hesab edilir.

Torpagin su saxlamasi, bitkilorin inkisafi iiclin normal miihitin yaranmasi, torpagin struktur
gostaricilori, suyadavamli aqreqat torpaqda iimumi humusun miqgdarindan vo humus qatinin
qalinligindan asilidir. Ona gorads torpaqda humusun miqdarinin ve ehtiyatinin miisyyonlasdirilmasi
mogqsadilo analizlor aparilmisdir. Analiz naticolorindon malum oldu ki, tocriibo sahosinin torpaq-
larinin 0-25 sm dorinliyinds (sum qatinda) iimumi humusun miqdar1 orta hesabla 1,82 %, 25-50 sm
darinlikds 0,64%, 50-75 sm dorinlikds 0,56% vo 75 sm yuxar1 darinlikds isa kaskin azalaraq 0,54%
toskil edir. Umumiyyatlo humusum miqdarina géra tocriiba sahosinin torpaglar orta yaxs: hesab
olunur.

Umumi azot 0-25 sm dorinlikdo (sum gatinda) orta hesabla 0,127%, 25-50 sm dorinlikda
0,043%, 50-75 sm dorinlikds iso 0,044%, 75 sm yuxar1 dorinlikds iso 0,040% toskil edir. Buda onu
gostorir ki, asag1 gatlarda azotun miqdar todricon azalir. Umumi azotun derinlikdon asili olaraq
doyismo miqdar1 tamamiilo iimumi humusa uygundur. Bitkilorin vegetasiya miiddstinds asas qida
maddolori ilo tomin olunamalari, bitkinin torpaqdan vo giibrodon osas qida maddolorini (asan
hidroliz olunan azot, miitohorrik fosfor vo miibadilo olunan kalium) monimsomo omsali, torpaqda
asan monimsanilon formada olan osas qida maddolorinin ehtiyatindan asilidir.1 kq torpaqda
miitoharrik fosfor (P20s) 0-25 sm doarinlikds orta hesabla 17,3 mq, 25-

50 sm darinlikds 16,6 mq, 50-75 sm dorinlikde 12,0 mq, 75 sm dorinlikdon yuxar1 iss 9,9 mq
olmusdur.Buda demoyo osas verir ki, saho mibadilo olunan fosforla orta tomin
olunmusdur.Analizlorin naticolorino gors todqiqat sahasinin torpaqlart miibadilo olunan kaliumla
(K20) normal tomin olunmusdur. Belos ki, 0-25 sm dorinlikds orta hesabla kaliumun miqdar1 95,0
mg, 25-50 sm dorinlikdo 49,0 mq, 50-75 sm gorinlikdo 48,0 mq, 75 sm dorinlikds yuxar isa 35,0
mq togkil etmisdir.

Soki Dayaq Moantaqgasindon gotiiriilmils torpaq niimunslorinin 3sas aqrokimyovi va bozi kimyovi analiz
gostaricilari. (2020-ci il)

. . .. . kalium
pH CaCo;, Uzvi karbon Iﬁmum‘ Umumi fOSfEr /(hp 205) | (K,0) [zororli duzlarmn
suda %-lo %-1o umus azot g/ha ka/ha miqdari
o %-1o %-1o
Darinlik Lkqg torpagda
sm-la
g | @ g s g I g g g s g s | E| g| E =
€| 5| @8 S < S E S | ¢ S E S |E| 5| ¢ S
8,03 29,87 1,069 1,843 0,129 17,4 96 0,053
0-25 8,02 20,04 1,058 1,82 0,127 17,3 95 0,054
8,01 20,22 1,047 1,805 0,125 17,3 94 0,055
8,08 24,26 0,342 0,602 0,046 16,8 51 0,079
25-50 8,06 24,06 0,374 0,64 0,043 16,6 49 0,078
8,05 23,86 0,388 0,688 0,041 16,4 48 0,077
50-75 812 8,12 24,28 23,85 0,327 0,326 0,564 0,56 0,046 0,041 124 12,0 49 48 0,083 0,086
8,13 23,45 0,326 0,562 0,042 11,7 48 0,089
8,24 24,26 0,305 0,526 0,038 9,8 35 0,095
827 8,25 254 24,86 0,327 0,315 O’5§é 0,54 0,042 0,040 10,0 99 |35 | 35 0,12 0,110
' 7 6




Sahado zororli duzlarin migdar1 (quru qaliq) 0-25 sm dorinlikdo orta hesabla duzlarin miqdari
0,054%, 25-50 sm dorinlikds 0,078, 50-75 sm gorinlikdo 0,086%, 75 sm dorinlikdo yuxari iso
0,110% toskil etmisdir. Torpaq niimunalorinin imumi analizlsrine gérs torpaqda duzluluq 0,054 ilo
0,110 arasinda toraddiid edir. Bu sobaba gorada tocriibs sahosindo timumiyyatls sorlagsma yoxdur.

Biokarbonat ionlar1 0-25 sm darinlikds orta hesabla 0,027%, 25-50 sm darinlikds 0,025%, 50-
75 sm gorinlikdo 0,023%, 75 sm dorinlikdo yuxart iso 0,022% toskil etmisdir. Torpaq
nliimunslorinin iimumi analizlorine gore torpaqda nov torkiblori xlor (CI7), biokarbonat (HCO3") vo
sulfat (SO472) ionlar1 yox daracosindadir.

Natica

1. Saho zoif golovi xassoya malikdir, ¢linki pH 7,5-8,5 arasinda olduqda bels torpaglar zoif golovi
xassoli hesab olunur.

2. Saho yliksok karbonathdir, ¢ilinki kalsium karbonatin miqdar1 15-25% arasinda olduqda yiiksok

karbonatli hesab olunur

Uzvi karbonun faizlo nisbati torpagda normaya uygun hesab edilir.

Humusum miqdarina gora tocriiba sahasinin torpaqlari orta yaxsi hesab olunur.

Umumi azotun dorinlikdon asili olaraq doyismo miqdari tamamu ilo iimumi humusa uygundur

saho miibadils olunan azotla (N) orta tomin olunmusdur.

Sahanin torpaqlar1 miibadils olunan fosforla (P,Os) orta tomin olunmusdur.

Sahonin torpaglart miibadils olunan kaliumla (K20) normal tomin olunmusdur.

Tacriiba sahasinds imumiyyatls sorlagsma yoxdur
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GENERAL CHARACTERISTICS OF LAND OF SHAKI-ZAGATALA REGION
(on the example of Sheki DM)

Kazimov G.A., Jumshudov |.M.
Research Institute of Crop Husbandry, Baku city, 4Z1098,, Pirshagi setl.,Sovkhoz Ne2

The article analyzes the results of the analysis of soil samples taken in the territory of Sheki DM in 2020. It is
clear from the results of the analysis that the experimental field is weakly alkaline, high carbonate, the percentage of
organic carbon is in accordance with the norm, moderately good in terms of humus content, moderately supplied with
exchangeable nitrogen (N), phosphorus (P,0s), potassium (k»o). In general, there is no salinity.

OBIIASA XAPAKTEPUCTHKA 3EMEJIb IIAKHU-3ATATAJIBCKOI'O PETHOHA (1a npumepe IlexnHcko-
ro PM)
I'.A. Kazumoes, .M. />icymuiyoos
Hayuno-Hccneoosamenvckuti Uncmumym 3emneoenus

B craTthe npoaHanu3upoBaHbl Pe3yJIbTaThl aHAJIN3a MOYBEHHBIX P00, 0TOOpaHHBIX Ha TeppuTopun LlleknHckoro
PM B 2020 r. Ilo pe3ynbratam aHajgM3a BHAHO, YTO ONBITHOE IOJIE CJIA0OIIENIOYHOE, BHICOKOKApOOHATHOE, MPOLEHT
OpPraHUYecKOro yriiepoja B COOTBETCTBUH C HOPMOH, YMEPEHHO XOpOIlIee 10 IyMYCY, YMEPEHHO obecrieyeH 0OMEHHbBIM
aszotroM (N), hochopom. (P205), kanuii (K20). B 11e11oM coJeHOCTH HET.

UOT 631.83.663.252.(479.24) o
AZBRBAYCANDA UZUMCULUYUN TARIXI VO UZUMUN TOTBIQI
ISTIQAMOTLORI

Qadimova N.S., Hacweva T.R. magistr
Azarbaycan Déviat Igtisad Universiteti
haciyeva.tovuz@mail.ru
Toravazcilik Elmi-Tadgiqat Institutu Publik hiiqugi soxs
Az. Baki-1098, Pirsagi gasabasi, Sovxoz 2,
e-mail: teti.az@mail.ru

Xiilasa: ziimdon sorab, kismis, sarbot, dosab (bakmaz) hazirlanir. FAO-ya (BMT arzaq va kond tesarriifati
toskilat1) gora diinyada iiziim istehsalinin toxminan 71% gorab ligiin, 27% tozo meyve olaraq, 2% iso quru liziim (kismis)
olaraq istifado olunur. Azorbaycanin oksor rayonlarinda iiziim becarilir. Kiirdomir rayonu moaghur Sirvansahi {iziim
noviiniin votoni sayilir. Uziimiin sirosinde bir sira miialico shomiyyatli maddolor vardir. Bunlardan sokari (qliikoza,
fruktoza, saxaroza), domir duzlarim, kalium-permanganati, C vitamini vo B qrupu vitaminlori, karotin, as1, boyayici vo
pektin maddalorini va s. gdstermok olar. Uziim tonayinin yarpaginin torkibinds ¢oxlu migdarda C vitamini, karotin, as1
maddasi, lizvi tursular vo s. vardir. Uziimiin gilosi vo sirasi iirak, qan-damar sistemi xostoliklorinda, tonaffiis yollart
iltihabinda, moda-bagirsaq, qaraciyor, 6d yollar1 vo boyrok xestoliklorindo c¢ox xeyirlidir. Uziimdon hazirlanan dosab
ganazliginda, imiimi zoiflikde ¢ox faydali qiivvotverici vasitadir. Uziim qorasindan hazirlanan "abqora" iso xostaliyin
ilk dovriinde ¢ox yaxsi tosir gostorir. O, susuzlugun qarsisini almaqla yanasi, xostonin tez sagalmasini tezlogdirir.
Qurudulmus iiziim gilaloeri ise qanazliginda ¢ox xeyirlidir.

Acar sozlar: sokor, vitamin, bal, qoz lopasi, ksilit, sorbit

Giris

Azorbaycan xalqmin tosarriifat hoyatinda baggiligla yanasi iiziimgiililk do miihiim rol oynamisdir.
Olverigli tobii-cografi sorait ta godimlordon bu orazido liziimgiiliiyiin genis inkisafina imkan
yaratmis vo Dbozi bdlgolorindo bu tesarriifat sahosi ohalinin iqgtisadi hoyatinda miihiim rol
oynamigdir. Yabani iizim Azorbaycan mesolorinin  ¢oxunda bitir. Ona goro do
modani liziimiin tosokkiilii vo sonraki inkisafini cir iziim olan yerlarlo alagalondirmok daha diizgiin
olardi.

Azorbaycanda cir meso {iziimiiniin genis yayilmasi, bu orazide tiziimgiiliiyiin gadimlardan
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moveud olmasini bir daha tosdiq edir. Cir tiziimiin yarpagi va gilosi moadoni iizima nisbaton kigik,
az sirali vo ham da bir godar turs olmasi ila segilir. Conubi Qafgaz, o climlodon Azarbaycan yabani
Vo madoni liziimiin yetismoasi liglin on miinasib orazi hesab edilir. Azorbaycanda tiziimgiililyiin
yaranma tarixi halslik daqiq 6yranilmosads onun bu orazids yayilmasini halo ilk Tunc dovriing,
daha daqiq desok, e.a. III minilliyin baslangicina aid etmok miimkiindiir. Bu fikri qonsu arazidsn
tapilan bozi tutarli dolillor tosdiq edir. Agdam rayonu orazisinds Uzorliktope godim yasayis
yerindon e.s. II minilliyin ortalarina aid tobagodon basqa bitki galiglari ilo yanasi tiziim tumlar1 da
askar edilmisdir. Bu tiziim "Vitis Vinifera" noviino mansubdur.

Bu iso Iran vo Conubi Qafgaz orazisindo {iziimiin on godim névii sayilir.Uziimgiiliiyiin
Azorbaycanda godim tarixi olmasmi gostoron giymotli  materiallardan  biri  do Xanlar
rayonu yaxinliginda e.a. |1 minilliyin sonu va | minilliyin avvallarins aid olan gadim yasayis yerinin
118 Ne-li binasinda iri tosarriifat kiipiiniin i¢indon tapilan tizim tumlaridir. Bu tumlar da on godim
novlordon sayilan Vitis Vinifera noviine aiddir. Bu iri kiipdan tapilan iiziim tumlar1 bu arazids tokca
tizim¢iiliiylin deyil, hom do sorab¢iligin varligina isaradir. Bu baximdan Xanlar rayonu otrafinda
e.a. I minilliyin sonu va I minilliyin avvallorine aid bir kurqandan tapilan gara kiipiin icarisindan
lizim tumlart ilo yanasi, sorab qalig1 ¢okiintiilorinin tapilmasi miistasna shamiyyat kasb edir.

Qonnadi momulatlart sirin, xosagolon dad vo otir, gozal xarici gorliniisii, yiiksok qida doyaeri,
homginin yaxst hozmo gediciliyi ilo forglonir. Onlar osason sokordon, yaxud basqa sirin
maddolordon (bal, ksilit, manit, sorbit), hom¢inin patkadan, miixtolif meyvo vo gilomeyvolordon,
stiddon, yagdan, kakaodan, qoz lopasindon, undan vo s. hazirlanir. Keyfiyystli mohsul ii¢iin tiziim
sirasinin yiiksok sokorli, asi-ekstrakt maddoslorlo daha zongin olan sonuncu hissasi gotiiriiliir. Siro iri
mis qazanlara yerlogdirilir vo alovda 30 doqige miiddstine qaynadilir. Sonra 12-24 saat miiddoatine
¢cokdiiriilmoys qoyulur. Durulmus siro ehtiyatla basqa qazana, yaxud gil gablara kogiiriiliir vo
parcadan kecirilmoklo siiziilir. Bu qaydada hazirlanmis gati1 tizim siresi (badaqi) mis qazana
kogitiriiliir vo zoif odda qaynadilir. Qaynama zamani yaranan kopiik konar edilir. Sironin yanmamasi
iiclin qazanin altina ikiqat domir 16vhe yerlosdirilir. Bu tisulla hazirlanmis siro 36-40 % sokors
malik olmalidir. Sironin tursulugu 15 g/I-don ¢ox olarsa, ona neytrallasdirmagq {iciin tobasir vurulur.
Neytrallagdirict toz siroyo tamamilo qarismaq sorti ilo todricon vurulur. Sonra qati {iziim sirasi
(badaqgi) 5-6 saat ¢okdiiriilmoys qoyulur vo bu miiddot ke¢dikdon sonra, ehtiyatla basqa qaba
kociiriiliir. Uziimdon sirniyyat mohsullar1 hazirlayan ixtisaslasmis miiossisolordo sokolodda
spirtlogdirilmis tiziim bdyik sOhrot gazanmisdir. Hazirlamaq itiglin gilolor daraqdan ayrilir,
spirtlonir, pomada ilo gozciiklonir. Spirtlomok {i¢lin adoton sokor sorboti ilo spirtin garisigindan
istifado edilir. Bununla borabor sokor ovozino baldan, spirt ovozino iso rom, yaxud cdvhordon
istifado olunan resept do molumdur. Sokaladda iiziim konfeti istehsalinin tokmillogdirilmaesi tizro
Moldovada “Bukuriya” qennadi birliyindo meyve vo iiziimii spirtlomak ii¢lin hocmi 50 m? olan
paslanmayan qablardan ibarot ii¢ texnoloji xott qurulmusdur. Spirtlomok {iglin iso sorbat
hazirlanmasinin yeni tisulu toklif olunmusdur. Bu, sorbatin reseptindo spirtin miqdar1 azaldilmis vo
yeni komponent kimi ekstrakt maddolor slave olunmusdur. Mahsulun enerji doyari torkibinds olan
sulu karbonlarin, yaglarin va ziilallarin miqdari ilo miisyyan olunur. Bu maddaslorin miqdarma gora
lizim, digor meyvo-gilomeyvolor arasinda baslica yerlordon birini tutur. 100 q iizim orta hesabla
0,72 q ziilal, 6,5 q sulu karbon va 0,3 q yaglara malik olur ki, bu da 75 kkal enerjiys ekvivalentdir.
Italiyada {iziim sirosinin kobud askarlarla qarisdirir, qurudaraq formalasdirir vo yiiksok kalorili, qida
baximindan zongin mohsul alirlar. Bu zaman {iziim sirosi tozo, sulfitlosdirilmis vo qatilagdirilmis
sokildo (30% sokorliya godor) istifado olunur. Asgar kimi donli bitkilorin gévdosindon, jimixdan,
lizim toxumunun unundan istifado olunur. Bu mohsul yiiksok enerji doyerino - 1 gqrama 300-330
kkal doyarina malik olmaqla barabar, saxlanmaya da davamlidir.

Natica

Azorbaycanda liziimiin yetismosi {liglin uygun tobii-iqlim soraitinin olmasi, insanlarin tebii,
ekoloji cohotdon tomiz, tohliikosiz qidalara iistlinliik vermasi, liziimiin vo onun emalindan alinan
ikinci doracoli xammal ehtiyatlarinin totbiqi sahoalorini genislondirmoys imkan yaradir. Hazirda
iizlim sirasinin totbiqi istigamatinds genis todqiqat islori aparilmaqgdadir.
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HCTOPUSI BUHOT'PAJIAPCTBA B ABEPBAMJI’KAHE U HATIPABJIEHUSI IPUMEHEHUSI BAHOT PAJTA

Taoumosa H.C., I'aosrcuesa T. P.macucmp
Hayuno-Hccneoosamenvckuii Mncmunym Osowesoocmea co Cmantycom YonuuHo20 10puouteckozo auyd
Aszepbaiioscanckuii I ocyoapcmeentbiii koHomuyeckuti Yrusepcumem
As. baxy-1098, noc. Iupwaau, Coexos 2
e-mail: teti.az@mail.ru

Pe3ioMe. 13 BUHOTpaja ETAl0T BIHO, M3t0M, chporl, normad (maroka). [To qarasm @AO ([IpomoBonbcTBeHHAS U CETb-
CKoxo3siicTBeHHas opranusaims OovequHeHHbIX Harit), oxono 71% MupoBoro npousBoJICTBA BUHOIPAAa UCTIONB3YeTCs IS
TIPOM3BOJICTBA BUHA, 27% - KaK cBexHe GpyKThI U 2% - KaK M3I0M. BuHOTpas BBIpAlMBAIOT B OOJBLIINHCTBE PETHOHOB A3ep-
Gaiimkana. KropaamMupcekuii paiion cauTaeTcst pouHON 3HaMeHUTOro copta BuHorpazaa [lupeanmaxu. BiuHorpamHblii cok co-
JICPKUT psifl JieueOHbIX BemecTB. K HUM oTHOCATCS caxap (IMoKo3a, (hpyKTo3a, caxaposa), COJM iKelie3a, IIepMaHraHaT KaJius,
Butamusbl C 1 B, KapoTHH, BaKIMHBI, KPACUTEINHX U TIEKTHH | T. JI. MOXXHO ToKa3aTh. JIMCTBsI BUHOTpaza coaep kar OobIoe
KOIMYeCTBO BUTaMUHA C, KApOTHHA, BAKIMH, OpraHUYeCKUX KUCHOT U T. JI. EcTe. BuHOrpagHblil COK M COK OUYEHb XOPOILH MPH
3a00JIEBAHMSX CEPACYHO-COCYAUCTON CHCTEMBI, BOCTIAJICHMSIX IBIXATEIbHBIX ITyTeH, JKeIyI09HO-KUIIEYHOTO TPAKTA, TICUCHH,
KEITUEBBIBOIIMX ITyTeH U rodek. [lonrad u3 BUHOTpazaa - O4YeHb MOJIE3HOE TOHU3UPYIOIEE CPEACTBO PH MAIOKPOBUH U 00-
el crmabocT. «AOropa» U3 M3toMa OYeHb XOpOLIO JICHCTBYET Ha paHHUX CTaausX 3aboneBaHus. [lomMuMo mpenoTBparieHus
YKaXKIIbI, OH YCKOPSIET BBI3I0POBIIeHHUE nanueHTa. CyIieHbli BUHOTPal OUeHb XOPOIII TPU MAJIOKPOBHUHL.

KiroueBble cjioBa: caxap, BUTAMHHBI, M, s/Ipa TPEIKUX OPEXOB, KCHUIIUT, COPOUTOIL.

HISTORY OF VINEYARD GROWING IN AZERBAIJAN AND GRAPE APPLICATION
DIRECTIONS

Gadimova N.S.; Hacweva T. R.master

Summary: Wine, raisins, syrup, doshab (molasses) are made from grapes. According to the FAO (United Na-
tions Food and Agriculture Organization), about 71% of world grape production is used for wine, 27% as fresh fruit,
and 2% as raisins. Grapes are grown in most regions of Azerbaijan. Kurdamir region is considered to be the homeland
of the famous Shirvanshahi grape variety. Grape juice contains a number of therapeutic substances. These include sugar
(glucose, fructose, sucrose), iron salts, potassium permanganate, vitamin C and B vitamins, carotene, vaccines, dyes and
pectin, etc. can be shown. Grape leaves contain large amounts of vitamin C, carotene, vaccines, organic acids, etc.
There are. Grape juice and juice are very good in diseases of the cardiovascular system, inflammation of the respiratory
tract, gastrointestinal, liver, bile ducts and kidneys. Doshab made from grapes is a very useful tonic for anemia and gen-
eral weakness. "Abgora" made from raisins has a very good effect in the early stages of the disease. In addition to pre-
venting thirst, it accelerates the patient's recovery. Dried grapes are very good for anemia.

Keywords: sugar, vitamins, honey, walnut kernels, xylitol, sorbitol

BOYUK QAFQAZIN CONUB-SORQ YAMACINDA YAYILMIS BOZ-QOHVOYIi
TORPAQLARIN AQROKIMYOVI XASSOLORININ EROZIYAYA MORUZ QALMADAN
ASLI DOYISILMOSI

Qadiyeva U.R. doktorant
AMEA Torpagsiinashq va Aqrokimya Institutu, AZ1073 Bak,
M.Rahim kiigasi 5,
e-mail:qgediyeva.ulker@mail.ru

Xiilasa. Miioyyanlosdirilmisdir ki, Boyiikk Qafqazin conub-sorq yamacinda boz-qshvayi torpaqlar daha genis
yayilmigdir. Relyef goraitinin miirokkabliyi vo diizgiin olmayan istifadacilik goraitinds bu torpaqlarin 60%-don artig1
miixtolif daracods eroziyaya moruz qalmigdir. Eroziyaya ugramamis torpaqlarla miiqayisads humusun miqdar1 zaif
eroziyada 20-27% az, orta deracada 50-60%, siddatlide iso bu 75-80%-0 qodor azalmugdir. Umumi azotun niimunavi
P,Os-in miqdarinda da keskin azalmalar olsada CaO-nin miqdart ise kifayat qoder yiiksalmigdir. Ona goéradds
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torpaqglardan istifade zamani aqrotexniki va aqrokimyavi tadbirlorin hazilanmasi ve totbiginde bu gostaricilor nozars
alinmalidir.
Acar sozlor: boz-qohvayi, eroziyaya ugrama, humus, imumi azot, torpaq istifadagiliyi, eroziyaya qarst todbirlor.

Giris

Torpaq ehtiyyatlarimin 6lkomizdo mohdud olmast onun miinbitliyin mihafizosi vo
yiiksaldilmesi homiso aktul masalslordon olmusdur. Boyiik Qafqazin conub- sorq yamaci relyefs
miirokkab olmasi vo torpaqomologatiron siixurlarin yiiksok karbonatli gillicalordon togkil olmasi,
yagislar1 leysan xarakterliyi torpaqlarin eroziya ugramasi potensialini artirir. Buna gdérade bizim
mogsadimiz bu orazido asas yer tutan boz-qohvoyi torpaglarin eroziyaya ugramasindan asli olaraq
aqrokimyavi torkbinin doyisilmasini tadqiq etmokdir. Bunun dyronilmasi eroziyaya qarsi tadbirlorin
miixtolif torpaq istifadogiliyi soraitindo hoyata kegirmok iqtisadi- sosial vo ekiloji istigamotdo
boylik chomiyyat kosb edir.

Tadqgigatin yeri v tisulu

Tadqiqat islori Boylik Qafgazin conub -gorq yamacinda aparilmisdir. Bu orazi relyefin
miirokkobliyi ilo farglenir miitloq hiindiirliik asasen 500-800 m arasinda doyisilir. Iqlimi miilayim
isti olub orta illik temperatur 13,5° C vo yagntilarm illik migdar1 350-450 mm toskil edir vo asason
payiz vo yaz aylarinda diisiir. Bitki ortiiyli miixtolif quru bozqirlarin  saciyyavi bitkilori ilo yanast
yarimsohra xarakterli yovsan vo elementlords tistiinliik toskil edir.

Orazi Ug¢lin osas sociyyovi torpag boz-qohvayidir (kastanozemis). Burada geomorfoloji
soraitdon asli olaraq onun ii¢ yarimtipina adi , tiind va agiq boz-qohvayi torpaqglar yayilmigdir[1]. Bu
torpaqlar miixtolif doracads eroziyaya moruz qalmisgdir.

Tadqiqatlarin aparilmasinda, eroziyaya moruz qalma dorocesinin miioyyon edilmasindo
M.N.Zaslovskinin toskil etdiyi iisuldan istifadi edilmisdir[8,4]. Laboratoriya todqiqatlari iimumi
qabul edilmis tisullardan istifade etmokls yering yetirilmisdir [3].

Tadgiqatin naticalori va onun tahlili

Tadqiqatlar gostariri ki, Boyilik Qafqazin conub- sorq yamacinda torpaqglar miixtalif doracado
eroziyaya moruz qalmigdir. Eroziyanin inkisafi ilk ndvbade humuslu horizontun qalinligina vo onun
miqdarma tosir gostorir. Buu miioyyon etmok {i¢lin yuyulmamis, zoif yuyulmus, orta doracods
eroziyaya moruz qalmis vo siddotli eroziya ugramis torpaq sahosindo kosimlor qoyulmusdur.
Genetik horizontlardan gétiiriilmiis torpaq niimunslori laboratoriyada tohlil edilorok humusun,
imumi azotun, imumi P,05 vo CaO-nin migdart miioyyon edilmisdir.

Almmmis naticolor gdstorir ki, eroziyaya moruz qalmamis torpaqda humuslu horizontun
qalinlig1 asason 60-65 sm-o catir. Bu torpaqda list horizontda humusun miqdar1 iso asason 3%-don
yiiksokdir (cadval). Umumi azotun miqdari iss iist gatda 0,25%, iimumi P,Os —in miqdar1 iso 0,21%
olmusdur. CaCOgz-in miqdar1 iso bu qatda nisbaton az olsada dorinliye dogru iso hiss edilocok
sokildo artir.Zoif dorocodo eroziyaya moruz qalmis torpaq sahosindo iist horizontda iso humusun
miqdart 2,09% olmaqla osason humuslu horizontun qalinligr ise 50-55 sm-o ¢atir. Yuyulma
noaticasinds torpaqglarin biogen elementlorids siradan ¢ixaraq azalmis olur. Amma CaCOj3-in miqdart
is9 iist horizonta yiiksolmis olur. Bunun asas sobabi yuyulma naticesinds karbonatlarin satha osas
cixmast ilo slagodardir. Bu gdstaricilords torpaglarin  miinbitlik gabiliyystinin zaiflomasina sabab
olur. Orta doracads yuyulmus torpaqlarda humusla horizont dahada azalir va 45-55 sm-dan yiiksak
olmur. Ust horizontda humusun miqdar1 1,62% toskil edir. Umumi azotun miqdar1 0,19% vo
iimumi P,0Os-in miqdar1 iss 0,14%-9 catir. Bu torpaqlarda humusun miqdarininin azalmasi onlarin
miinbitliyinin zaiflomasina sobob olur. Orta derocads yuyulmus torpaglarda CaCO3-in miqdar1 daha
da yiiksolir ki, belo torpaqlarda eroziyaya garst davamligi ¢ox zoiflomis olur. Belo torpaqglarda
eroziya prosesi ildon —ilo siiratlonir. Todqiqat orazisinds orta deracods eroziyaya moruz qalmis
torpaglar genis sahoyo malikdir. Siddotli doracods eroziyaya moruz qalmis torpaglarda humuslu qat
75%-don artiq itirilmis olur vo qalinlig1r 15-20 sm-don ¢ox olmur, iist horizontda humusun miqdari
1,0% qodar olsada bu torpaglarda CaCOs-in miqdar1 daha yiliksok olmaqla segilir vo asason 12%-
don ¢ox olur. Belo torpaqlar miinbitliyini tamam itirilmis olur. Ona gorodo istifadogilikdon ash
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olaraq bu torpaqlarin miinbitliyi yiiksaldilmalidir.

Natica

Olds olan tacriibi melumatlar gostorir ki, Boyiik Qafqazin conub-gorq yamacinda yayilmis
boz-qohvayi torpaqglar miixtalif deracods eroziyaya moruz qalmisdir. Eroziya naticasinds bu
torpaglarda aqrokimyavi torkib gostaricilori kaskin olaraq zosiflomis vo mohsulverma gabiliyyati
itmigdir. Ona goro do bu torpaqglarin istiafadosi zamani1 gostorilon aqrokimyovi torkib gostoricilori
nazars alinmali va eroziyaya qarsi tadbirlar hazirlanib hoyata kegirilmalidir.
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OPUTWHAJIBHOE U3MEHEHME CEJIbCKOXO3ANCTBEHHBIX XAPAKTEPUCTHK CEPO-BYPBIX
IIOYB HA IOT'O-BOCTOYHOM MEJJIEHUN
BOJIBIIOTO OI'O KABKA3A BE3 OPO3UH

T'aouesa FO.P. ooxmopanm.

Pe3rome. YcTaHOBIICHO, UTO Cepo-Oyphle TOYBHI O0Jiee pacIpoCTpaHeHBI Ha FOr0-BOCTOYHOM CKIIoHE Bospmioro
Kagkaza. 13-3a CJI0KHOCTH MECTHOCTU M HEMPABUIILHOT'O HCIOJB30BaHus, Oosiee 60% 3THUX 3eMelnb B TOH WM WHOMN
CTeTIeH! TOABEPTIUCH 3po3uu. [10 cpaBHEHUIO C HEIPOAUPOBAHHBIMH ITIOYBAMH, KOJTMYECTBO I'YMyca YMEHBIIMIOCH: Ha
20-27% mpu cnaboit spo3un ,Ha 50-60% npu cpenneit spo3un, Ha 75-80% mpu cunbHOI 3po3un. B obpasie P,Os5 00-
IIeTo a30Ta MPOU30INUIO Pe3Koe YMeHbIIeHne, konmmdaecTBo CaO 3HaunTensHO yBenuumiiock. [lo3ToMy 3TH moka3aTenn
CIENYyEeT YUUTHIBATh NIPU MOATOTOBKE U MPUMEHEHUU arpOTEXHUYECKUX U arpOXUMHMUYECKUX MEPONPUATUH IIPU 3eMIle-
MTOJIb30BAHUH.

KiroueBble ¢JIOBa. CepO-KOPUYHEBBIN, 3pO3Hsl, TYMYC, a30T OOIIXM, 3eMJICTIONb30BaHUE, MPOTUBOIPO3UOHHBIC
MEPOTPHUSTHSL.

ORIGINAL CHANGE OF AGRICULTURAL CHARACTERISTICS OF GRAY-BROWN SOILS ON THE
SOUTH-EAST SLOW OF THE GREAT CAUCASUS WITHOUT EROSION

Gadiyeva U.R. doctoral student

Summary. It was found that gray-brown soils are more common on the southeastern slope of the Greater
Caucasus. Due to the complexity of the terrain and misuse, more than 60% of these lands have been eroded to varying
degrees. Compared to non-eroded soils, the amount of humus has decreased: by 20-27% with low erosion, by 50-60%
with medium erosion, by 75-80% with strong erosion. In the P,Os sample, the total nitrogen decreased sharply,the
amount of CaO increased significantly. Therefore, these indicators should be taken into account when preparing and
applying agrotechnical and agrochemical measures for land use.

Key words: gray-brown, erosion, humus, total nitrogen, land use, anti-erosion measures.

UOT: 582:539.1.047
DUZ STRESLORININ LOBYA YARPAQLARINDA OKSALASETATDEKARBOKSILAZA
FERMENTININ AKTiVLIYINO TOSIRININ OYRONILMOSI.

Quliyeva N.R. , dissertant
AMEA Radiasiya Problemlori Institutu, Baki, AZ 1143, B.Vahabzad> kiigasi, 9
e-mail: naraguliyeva0l@gmail.com,

Xiilasa. Duz (1,5,10,50,100 mM NacCl) streslorinin tosiri soraitindo adi lobya (Phaselus vulgaris L.) bitkisinin
yarpaqglarinda oksaloasetatdekarboksilaza fermentinin aktivliyi miiqayisali todqiq olunmugdur. Duz stresinin tasiri
soraitindo adaptiv proseslor tadricon getdiyindon bitki stres amillarinin tesirina garst daha ¢ox davamli olur.OAD
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energetik mokanda markozi mévgeloardan birini tutmagla bir-biri ils bagli olan metabolik proseslorin garsiligl alagasini
Vo orqanizmin energetik balansinin koordinasiya edilmasinds osas rollardan birini oynayir.
Acar sozlor. OAD - NaCl - stres — aktivlik- adaptasiya -Phaselus vulgaris L.

Giris

Torpaq quragligi, soranliq,yiiksok temperatur, radiasiya vo s. kimi abiotik stres amillori
modoni bitkilorin - mohsuldarligini ~30-35% azaldir [Peters et al., 2004]. Bir torofdon diinya
ohalisinin saymin durmadanartmasi [Dyson, 1999] digor torofdon torpaqglarinin ~ 20% soranlagsmasi
[Kadu, 2003], noticosindo yaranacaq boyiik tohliikolorin qarsisini almaq {i¢iin streso davamli vo
yliksok mohsuldar modoni bitki sortlarin seleksiyasinin boyiik oshomiyyeti vardir. Bitkilorin
davamliliginin  vo mohsuldarliginin energetik miibadilonin ferment sistemlorinin aktivlik
soviyyasindon asili olmasi bu prosesi daha da aktual edir [Miflin, 2000].

Bitkilorin yarpaq hiiceyralorinin xloroplast, sitozol vo mitoxondrilorinde energetik sistemin
komponentlori metabolizmdo olagolondirilmis foaliyyot gdstormoklo orqanizmin fizioloji
sabitliyinin saxlanmasini tomin edirlor. Bu ndqteyi-nazardon energetik sistema daxil olan fotosintez,
qlikoliz vo tonoffiis kimi miirokkob biokimyovi proseslor bitkilorin funksional vo energetik
saviyyado streso adaptasiyasinda miihiim rol oynaya bilorlor.

Fotosintezin son mohsullarindan biri olan qlilkozanin anaerob oksidlosmasi noticosindo
piruvat yaranir ki, onun da metabolizmi ¢oxtoraflidir.Piruvat canli orqanizmlordos karbohidrat, lipid
va ziilallardan, malat vo oksalasetat (OA) kimi iizvi tursulardan sintez olunur vo hamg¢inin piruvat
bir ¢ox biokimyovi c¢evrilmolora - OA, laktat, asetil KoA, etil spirti, malat, glilkoza vo s. kimi
maddolorin sintezino yol agmagla enerjiyaranma prosesinds istirak edir.Miisyyon olunmusdur ki,
piruvatin  karboksillosmasi naticoesindo  OA, dekarboksillosmasi naticasinds  asetil-K0A,
transaminlogmasi naticasindo alanin, reduksiyasi naticosinds iso laktat omolo golir [Lehninger et al.,
2008].

Streso moruz qalmis bitkilordo araliq metabolit kimi piruvatin rolu ovozsizdir. Bitki
toxumalarinda piruvatin ¢oxtorafli fizioloji-biokimyavi proseslordoki rolunu nozors alaraq onun
biosintezinds istirak edon OAD fermentinin aktivliyinin duz streslori goraitinde tonzim olunmasinin
Oyranilmasinin boylik elmi va praktik shamiyyati vardir.

Todgigat mogsadi ilo adi lobya (Phaselus vulgaris L.) bitkisinin yarpaqlarindan istifado
olunmugdur.Dezinfeksiya olunmasi {igiin lobya toxumlart 15 doq 3%-li hidrogen peroksid
mohlulunda saxlanildigdan sonra 2-3 dofo distillo suyu ilo yuyulmus vo har 2 torofdon filtr kagizi ilo
ortiilmiis petri caskalarinda isladilaraq termostatda qaranliq miihitdo saxlanmigdir.

Miixtolif duz gatiliglarinda lobya bitkisinin yarpaqlarinin xloroplastlarinda OAD fermentinin
aktivliyinin doyismo dinamikasi verilmisdir. Sokildon goriindiiyii kimi duzun qatiligindan vo
stresin tosir miiddatindon asili olaraq OAD aktivliyinin doyigmaosi variantlar arasinda oxsar sokildoe
bas vermisdir.On yiiksok aktivlik 5, 10 vo 50 mM duz qatiliglarinda meydana ¢ixmisdir. Maksimum
aktivliyo iso 10 mM NaCl duzu miihiti soraitinde olan bitki niimunolorinin yarpaqlarinda rast
galinmisdir.

Alman bu naticalor onu demoys imkan verir ki, NaCl OAD aktivliyins bitkinin inkisafinin ilk
giinlorindon etibaron tosir etmoya baslayir.Duz stresi zamani bitkinin todqiq olunan biitiin
morhalalorinde OAD yiiksok aktivliys malik olur ki, bunu da energetik proseslorde universal
substrat kimi piruvata olan ehtiyacla izah etmok olar.
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NaCl-un miixtalif gatiliglarin tasirindan lobya yarpaqlarinda
OAD aktivliyinin zamandan asih olaraq doyisma dinamikasi.

Toxumlardan alinan ciicartilor isa har birina 400 ml 1, 5, 10, 50 va 100 mM NaCl mahlulu
olavo olunmus vegetasiya qablarina kogiiriilorok temperaturu 25-28°C siini iglim kamerasinda
yerlosdirilmisdir. Tacriibs ti¢iin niimunalor har 5 giindon bir gotiirtilmisdiir.

Niimunolori almagq ti¢iin yarpaglar distilla suyu il yuyulmus, filtr kagiz1 ilo qurudulmusdur. 1
q yarpaq gotliriilorok homogenizasiya olunmusdur. Alinan homogenat 4 gat tonzifdon siiziilmiisdiir.
Par¢alanmayan toxuma hissaciklarindon azad olunmagq ti¢iin sentrifugada avvalca 300g 5 daq, sonra
iSo 5000g 10 doq miiddatinds ¢okdiiriilmiisdiir. Alinan ¢okiintii listii maye ilo sonraki iglor davam
etdirilmisdir.

OAD aktivliyi spektrofotometrik (Ultrospec 3300 pro, USA) isulla toyin olunmusdur
[Dimroth, Thomer, 1986].0AD aktivliyi 340 nm dalga uzunlugunda NADH-in miqdarinin
doyismasine asason toyin edilmisdir.

Stres amillorinin tosirindon bitkinin inkisafi zoifloyir. Bu da fotosintez moahsullarinin miixtalif
orqanlar arasinda paylanmasindan, homg¢inin fotosintezlo tonoffiis arasindaki tarazligdan asilidir
[Flexas et al., 2006].
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Pe3tome. CpaBHUTEIBHO M3yueHa aKTHBHOCTh (DEPMEHTa OKCaIoaleTaTAeKapOOKCHIIa3hl B JINCThIX OOBIKHOBEH-
Ho#t gaconu (Phaselus vulgaris L.) mon aeiictBuem coseBsix ctpeccos (1,5,10,50,100 MM NaCl). bnarogaps mocteneH-
HBIM aJalTallMOHHBIM IIpoHeEcCaM II0J BJIHUAHHUEM COJICBOTO CTPECCa PACTCHUA CTAHOBATCA 6onee yCTOI\/'I‘H/IBI)IMI/I K
crpeccy. OAJ] urpaeT KIFOUYEBYIO POJIb BO B3aHMOJICHCTBHH B3aMMOCBSI3aHHBIX OOMEHHBIX IPOLIECCOB H KOOPIMHAIIUHI
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OHEPIreTUICCKOro Oananca OopraHn3sma, 3aHuMasi HCHTPAJIbHOC MMOJIOKCHUC B SHEPICTUICCKOM ITPOCTPAHCTBE.

Abstract. The activity of the enzyme oxaloacetate decarboxylase in common bean leaves (Phaselus vulgaris L.)
under the influence of salt stress (1,5,10,50,100 mM NaCl) has been comparatively studied. Due to gradual adaptation
processes under the influence of salt stress, plants become more resistant to stress. OAD plays a key role in the interac-
tion of interrelated metabolic processes and coordination of the body's energy balance, occupying a central position in

the energy space.

UOT 574.9
HOMISOYASIL BITKILORIN SOHOR EKOSISTEMININ ASILLASDIRILMASINDA
ISTIFADO TEZLYININ UMUMI XARAKTERISTIKASI

Mommadova G. I., Qohromanova A. Y.
a.e.f.d, b.f.d.
Sumgqayit Déviat Universiteti, AZ 5008, 43-cii mahalla
e-mail: gunayivf87@gmail.com

Xiilasa. Malum oldugu kimi, yasadigimiz miasir otraf miihito texnogen xarakterli yiikiin tasirinin yiiksalmasi ilo
xarakterizo edilir ki, bu da bir sira problemlarin, o ciimlodon insanlarin 6zlorinin hoyat foaliyyati iigiin slverigli olmayan
ekoloji soraitin yaranmasini gortlondirir. Bu 6zlinli sohor miihitindo daha kaskin gokilds biruzs verir. Belo ki, soharin
hava mokani daima miixtolif istehsal proseslorinin tullantilari, avtomobillorin islonmis qazlari, tikinti islorinin
naticasinds yaranan tozlarla ¢irklonir, eloco do insanlarin sixlig1 sohor miihitindo daha ¢ox olur. Biitiin bunlarin naticasi
kimi, iri gohorlorin havasinda oksigenin miqdar1 onun goharatrafi ilo miiqayisado az olur. Biitiin bunlarin garsisinin
alinmasi ticlin yasillagdirma islorinin aparilmasi zorurati yaranir. Ciinki mohz yasil bitkilor havadan karbon qazini udub,
onmu oksigenlo zonginlogdirir, digor torofdon yasilliglar sohor havasinin temperaturunun tonzimlonmosinds, hava
axmlarmin yaranmasinda, havanin nomliyinin yiiksoldilmosindo vo s. proseslordo miihiim rol oynayir. Buna gors do
istonilon 6lkods sohorlorin yasillasdirilmas: aktuallig ils secilon masalalordondir vo bu sobabdon do yiizlorlo bitki bu
moqsadlo istifados edilir vo onlar ya tobii floradan gétiiriliir, ya da introduksiya edilir. Yasillagdirilmada istifads edilon
bitkilor hom hoyati formalarina, hom yasama miiddotino, hom do yarpaglarimi tokmo formasina goro bir-birindon
forqlonir, yoni genis miixtolifliklo xarakterizo olunur. Bundan basqa yasillasdirmada istifado edilon bitkilor arasinda
taksonomik baximdan da genis miixtoliflik xarakterik bir hal kimi qeyd edils bilor.

Acar sozlar: Texnogen, hamisayasil bitkilar, yasillasdirma, nov, dominant, flora.

Azorbaycanin on iri yasayls montogesi hesab edilon Baki sohori Abseron yarimadasinda
yerlosir ki, Abseron yarimadasi da iimumilikdo kritik sokildo ciddi geoekoloji xarakterli kompleks
problemlora malik arealdir. Belo ki, bura da bir torafdon texnogen tosirlor(neft vo neft mohsullari, kimya
sonayesinin toksiki tullantilart ils ¢irklonma, tobiotdon diizgiin istifado edilmomasi va s. ), digar torafdon
iso 0 ekoloji miihitin doyisilmasina sabab olan amillorin(kiilok eroziyasi, torpaglarin soranlagmasi vo s.)
genis rast golindiyi haldir. Biitlin bunlarin da garsisinin alimmasi {igiin yasillasdirma on zoruri
todbirlordon biridir vo bu moasolo homiso digget morkozindo olmusdur. Diizdiir, bu giin Bakinin
yasillasdirilmasi masalasinin tam arzuedilon saviyyads olmasini geyd etmak bir godar ¢atin olsa da, bu
sahado islorin daima getdiyini sOylomok miimkiindiir. Baki sohorindo yeni — yeni parklar vo baglar
salinir, olan yasilliglara aqrotexniki qulluq gostarilir, yenilonir va s. tadbirlor hoyata kegirilir.

Qeyd etmok lazimdir ki, Azarbaycanin madoni va tobii florasina 100-0 qodar hamisoyasil agac
novlori daxildir ki, onlardan da toxminon yaridan ¢oxu bu vo ya digor doracads iri va kigik yasayis
montogalorinin, o climlodon Azarbaycanin on iri yasayls montaqasi olan Baki soharinin
yasillasdirmasinda istifado edilir. Odobiyyat molumatlarinin analizi, eloco do bizim soxsi
miisahidoalorimizo osason aydm oldu ki, Baki sohorinin yasillasdirmasinda istifado edilon homigoyasil
bitki ndvlarinin say1 50-don ¢oxdur va onlarin siyahist agagidaki kimidir:

1. Abies concolor (Gordon) Lindl. Ex Hildebr - Kolorado agsami
2. A.alba Mill. — Daraqgsokilli ag sam
3. Araucaria araucana (Mol.) C. Koch - Cili araukariyasi

67


mailto:gunayivf87@gmail.com

4. Arbutus unedo L. - Irimeyva ¢iyalok agaci

5. A.andrachne L. - Xirdameyvo ¢iyalok agaci

6. Casuarina equisetifolia L. - Qatirquyruguna oxsar kazuarin
7. Cedrus atlantica M. — Atlas sidri

8. C. libani Laws. - Livan sidri

9. C. deodara Loud.- Himalay sidri

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
Sl
52.
53.

Chamaecyparis lawsoniana (A. Murray) Parl. - Lavsan sorvi
Cryptomeria japonica Don. _ Yapon kriptomeriasi
Cupressus sempervirens L. -Homisayasil sorv

C. sempervirens f. “Pyramidalis” - Piramidal hamisayasil sorv
C. lusitanica Mill. — Luzitan sorvi

C. arizonica Greene - Arizon sarvi

C. macrocarpa Hartw. -lirimeyvo sorv

Cupressocyparis leylandii A.B. Jacks. et Dallim.- Leylandi sarvi
Eriobotrya yaponica Lindl — Yapon ozgili

Eucalyptus gunnii Hook.f. - Qanna evkalipti

E. globulus Labill. - Mavi evkalipt

Euonymus japonica Thunb. - Yapon germasovu

Ilex aquifolium L. - Adi pirkal

Juniperus virginiana L. — Virginiya ardici

J. chinensis L. - Cin ardicu.

J. communis L. - Adi ardic.

Laurus nobilis L. — Dafno agaci

Laurocerasus lusitanica (L.) M. Roem. - Luzitan dofnogilasi
Lauvocevasus officinalis Roem. — Doarman dofnogilonar
Magnolia grandiflora L. - Iricigok maqgnolia

Olea europaea L. - Avropa zeytunu

Osmanthus fragrans Lour. - Otirli osmantus

O. heterophyllus (G. Don) P.S. Green - Miixtalifyarpaq osmantus
Piceae pungens Engelm. - Tikanl kiiknar

P. pungens f. glauca Belssn. - Mavi tikanl kiiknar

P. engelmanii Engelm - Engelman kiiknart

P. orientalis (L.) Peterm - Sorq kiiknari

Pinus eldarica Medw. — Eldar sam

P. kochiana Klotzsch ex K. Koch -Kox sami

P. halepensis Mill. - Halab san

P. pinea L. - fitaliya sam1

P. pallasiana Lamb. - Krim sami1

P. brutia Ten. - Tiirk sami

P. silvestris L. - Adi sam

P. excelsa Wall. ex D. Don — Himalay sami

Pittosporum tobira (Thunb.) W.T. Aiton - Tobira pittosporum
—P. heterophyllum Franch. - Xirdagig¢ok pittosporum
Quercus ilex L. - Das palid

Sequoia sempervirens (D. Don) Endl. - Homisoyasil sekvoia
Sequoia giganteum (Lindl.) J. Buchh. mamont agaci (nohong sekvoia)
Taxus baccata L. - Gilomeyva qaracohra

Thuja occidentalis L. - Qarb tuyasi

T. orientalis L. - Sorq tuyast

T. plicata Donn ex D. Don - Nohang tuya
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Qeyd etmok yerina diisordi ki, yuxarida verilon siyahida gostarilon agaclar bir birindon morfoloji
xtisusiyyatlorino goro do forglonirlor.

Azorbaycanda, ilk novbodo Baki sohorinin yasillasdirilmasinda istifado edilon yuxarida bozi
xtisusiyyatlori verilonlor, eloco do siyahida gostorilon digor agaclar tokco morfologiyasina goro deyil,
gorlindiiyli kimi tobii areallarina gora do bir-birinden forglonirlar.

Qeyd etmok yerino diisordi ki, homigoyasil bitkilorin bir-birinden forgli xiisusiyyetlor dasimasi
eyni zamanda onlarin sohor yasillasdirmasindaki istifado tezliyi ilo do baghdir. Belo ki, onlarin sohor
yasillagdirmasinda istifado edilmosi eyni dorocodo deyil vo bu sobabdon do onlarin sohor
yasillagdirmasinda istifado tezliyinin do xarakterizo edilmosi magsadsuygun hesab edilmis vo aydin
olmusdur ki, onlar1 imumi sokilds 3 sorti qrupa bélmak olar: dominantlar, tez-tez istifads edilonlor vo
nadir hallarda rast golinenlar. Goriindiiyli kimi, hamisoyasil novlerin 7 ndvii dominant, 11 novii tez-tez

istifads edilonlar, qalanlari iso nadir hallarda istifade edilonlordir(cad. 1).

Cadval 1. Homisoyasil agaclarin sohar yasillasdirmasinda istifads tezliyi

Dominant névlar(10
od/ha-dan ¢ox olanlar)

Tez-tez istifado edilonlor(1-
10 od/ha)

Nadir hallarda rast galinanlor (1 od/ha-dan az olanlar)

Cupressus sempervirens
L.

Olea europaea L.

Pinus eldarica Medw.

P. silvestris L.

Thuja occidentalis L.

T. orientalis L.

T. plicata Donn ex D.
Don

Cryptomeria japonica Don.
C. sempervirens f.
“Pyramidalis”

Eriobotrya yaponica Lindl.
E. globulus Labill.
Euonymus japonica Thunb
Juniperus communis L.
Sequoia sempervirens (D.
Don) Endl.

Lauvocevasus officinalis
Roem.

Piceae pungens Engelm.

P. pungens f. glauca Belssn.
P. orientalis (L.) Peterm

Abies concolor (Gordon) Lindl. Ex Hildebr.,A. alba
Mill., Araucaria araucana (Mol.) C. Koch., Arbutus
unedo L., A. andrachne L., Casuarina equisetifolia L.,
Cedrus atlantica M.,C. libani Laws., C. deodara
Loud.,Chamaecyparis lawsoniana (A. Murray) Parl.,C.
lusitanica Mill., Quercus ilex L.,C.arizonica Greene.,C.
Macrocarpa Hartw., Taxus baccata L., Cupressocyparis
leylandii A.B. Jacks. et Dallim, Eucalyptus gunnii
Hook.F., llex aquifolium L., Juniperus virginiana L., J.
chinensis L.,Sequoia giganteum (Lindl.) J. Buchh.,
Laurus nobilis L., Laurocerasus lusitanica (L.) M.
Roem., Magnolia grandiflora L., Osmanthus fragrans
Lour.,O. heterophyllus (G. Don) P.S. Green., P.
engelmanii Engelm.,P. kochiana Klotzsch ex K. Koch,P.

halepensis Mill.,P. pinea L., P. pallasiana Lamb.,P.
brutia Ten.,P. excelsa Wall. ex D. Don,
Pittosporum tobira (Thunb.) W.T. Aiton

P. heterophyllum Franch.
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OBIIAS XAPAKTEPUCTUKA YACTOTHOCTH UCIIOJ1b30BAHUS BEYHO3EJEHBIX PACTEHUI
ITPHU O3EJIEHEHUH I'OPOJACKHUX 9KOCUCTEM

Mameoosa I. H., I'aupamanoea A. A.
Pe3rome. baky, camblif KpyIHBIA HaceNCHHBIN MyHKT B A3epOaifkaHe, pacroiiokeH Ha AOIIEpOHCKOM ITOJY-

OCTpOBE, a AOIIEPOHCKHI MOJIYOCTPOB B IIE€JIOM SIBIISIETCS paiOHOM C KPUTHYECKUMHU KOMIUICKCHBIMHU T€0 DKOJIOTHYE-
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ckuMH TIpobieMamu. Takum oOpa3oMm, ¢ OJTHOW CTOPOHBI, aHTPOTIOTCHHBIE BO3ACHCTBHS, & C IPYrOi CTOPOHBI, (PaKTOPHI,
BEI3BIBAIONIIE U3MCHEHHUS B OKPYXAIOIIEH cpefie, IIMPOKO PacpOCTPaHEHHI.

CriemyeT OTMETHTB, YTO Pa3IMYHBIC XapaKTCPUCTUKH BEYHO3EICHBIX PACTEHHUI TAK)KEe CBS3aHBI C YaCTOTOM HX
WCTIONB30BaHUSI B TOPOJICKOM O3€JICHEHHH. TakuM o0pa3oM, HX HCIONB30BaHHE B TOPOICKOM O3CJICHEHUH
HEOJMHAKOBO, W TIOATOMY IIeJIeCOO00pa3HO OXapaKTEepHU30BaTh YaCTOTY MX HCHOJIB30BAHUS B TOPOJICKOM O3CIICHCHUH, 1
CTaJI0 SICHO, YTO WX MOJXKHO YCJIIOBHO DPa3lIeNWTh Ha 3 TPYIIBL AOMHHHUPYIOIINE, YacTO HCIIOJIB3YeMbIe M PEIKO
BcTpeuaromuecsi. Kak BUIHO, 7 BUAOB BEYHO3ETECHBIX BUJOB SIBIISIOTCS JTOMHUHUPYIOUUMH, 11 BUIOB HUCMONB3YIOTCA
4acTo, & OCTAJIbHBIE UCIIOJIB3YIOTCS PEJIKO.

Knroueeste cnosa: TeXHOTEHHOE, BEUHO3CTICHBIC PACTCHHUS, TAHAMADTHBINA JU3aiH, BUI, JOMUHAHT, (Iopa.

GENERAL CHARACTERISTICS OF THE FREQUENCY OF USE OF EVERGREENS IN
LANDSCAPING URBAN ECOSYSTEMS

Mamedova G.l., Gahramanova A. Y.

Summary. Baku, the largest settlement in Azerbaijan, is located on the Absheron Peninsula, and the Absheron
Peninsula as a whole is an area with critical complex geo-ecological problems. Thus, on the one hand, anthropogenic
impacts, and on the other hand, factors causing changes in the environment are widespread.

It should be noted that the different characteristics of evergreens are also related to the frequency of their use in
urban landscaping. Thus, their use in urban gardening is not the same, and therefore it is advisable to characterize the
frequency of their use in urban gardening, and it became clear that they can be conditionally divided into 3 groups:
dominant, frequently used and rarely found. As you can see, 7 species of evergreen species are dominant, 11 species are
used often, and the rest are rarely used.

Key words: technogenic, evergreens, landscape design, species, dominant, flora.

YK 546.47:633.11 .
BJIMAHUE BBICOKUX KOHHEHTPALIMH ITOABUKHBIX ®OPM
IIHUHKA B IIOYBE HA KAYECTBO 3EPHA AAPOBOMU INTIIIEHUIIbI

Hlacumoea M. H., kanouoam c.-x. HAyK, 00y eHm
YO «benopycCkas 20cyoapcmeeHHas celbCKOX03AUCNEEHHAS AKA0eMUsLy,
benapycwv2 13410, 2. I'opku, yn. Muuypuna, 5
E-mail: marisha.77@tut.by
Pe3tome: B Benapycu BoisiBiieHo 179 ThIc. ra ¢ M30BITOYHBIM COJIEPKAHMEM IOJIBHIKHBIX (OpM IMHKa. M3ydenue

HAKOIUIEHUs 3TOT0 METaJllla PACTEHUSIMU U €T0 BJIIMSHUS HA Ka4ECTBO SIBJISIETCS OYEHb AKTYaJbHbIM B HACTOSAIIEE BPEMSI.
B Hamei#t paboTe ONMCBIBAIOTCS UTOTH SKCIIEPUMEHTA C SIPOBOH MIIICHUIIEH.

Knroueswvie cnosa: msoicenvie Memaivl, YUHK, Apoeds nuieHuyda, AMUHOKUCIOMHBLU COCMA8 Oenka

Tsoxenpie Metamel (TM) ycioBHO MOXKHO pa3/ieinTh Ha (PUTOTOKCHYHBIE (TOKCUYHOCTD AJIS
pacTeHMH BBILIE, YEM JUISl YEJIOBEKA M )KMBOTHBIX) M TOKCHUYHBIE Ul YEJIOBEKA U )KMBOTHBIX. [Ipu-
4yéM, OJTHU U T€ 7K€ METAJIJIbl OKA3bIBAIOT HEOAMHAKOBOE BO3JCHCTBHE HA Pa3jIMYHbIE BUJBI pacTe-
Huil. M3 6onbuioro pazHoo6pasuss TM HanOOdbILIyI0 ONACHOCTh MPEACTABIAIOT KaJMUM, CBUHEL,
PTYTh, IUHK ¥ ME/lb, YTO CBSA3aHO C UX BBICOKOM TOKCUYHOCTBIO.

[IMHK NpUHAATIEKUT K YUCITY BEChbMa BaKHBIX B OMOJIOTMYECKOM OTHOLIEHUM 3J€MEHTOB. B
MOYBY OH IOCTYHAET ¢ YJOOPEHUSIMH, TECTULIMAMH U MPOMBIIUIEHHBIMHA oTX0oAaMu. O0oramieHue
nma"amadTa MUHKOM MOKET MPOM30UTH NMPHU CHCTEMATHYECKOM HCIOJIb30BaHUU B KayecTBE Opra-
HUYECKOT0 yI0OpEHUsI OCaJKOB CTOUHBIX BOJI, a TAKXKeE MPHU CKUTAHUU OTXOJ0B pe3uHbl. M306bITOK
[IMHKA B [TOYBE MPUBOAUT K UCOATAHCY 3JIEMEHTOB IUTAHUS B PACTEHUSIX U OTPHUIATEIHHO BIUSET
Ha CUHTE3 U (QYHKIMM MHOTMX OHOJOTHYECKH AKTHUBHBIX COECTUHEHHH: (epMEHTOB, BUTAMHUHOB,
TOPMOHOB U Jipyrux. B benapycu BbisiBiieHo 179 Thic. Ta ¢ U30BITOYHBIM CO/IEPIKAaHUEM MOJIBUKHBIX
¢dbopM nuHKa. M3yueHue HaKOMIEHUS 3TOTO METajula PACTEHUSMU U €r0 BIIMSHUS HA KAaueCTBO SIB-
JsIeTCs OYeHb aKTya/lbHbIM B HacToALwee Bpema [1,2].

Jlnis Hammx uccnenoBaHuii ObuTa BEIOpaHa 1€pHOBO-TIOI30JIUCTAs
JIETKOCYTJIMHUCTAs 10YBa, MOACTUiIaeMasi ¢ ri1youHbsl 1 M MopeHHBIM cyrauHKoM [3]. B skcnepu-
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MEHTE y4aCTBOBAIH PA3INYHBIC 110 CEIHCKOXO3IUCTBEHHOMY HAa3HAUEHUIO KYIbTYpBI: TOPOXO - OB-
csiHasi CMeCh, sipoBasl MUIEHUIA, IpoBas TpUTUKaje, kaprodens. [Ipu 3aknagke METKOAEIIHOYHOTO
OTbITa OBLIM CO3JaHBl PA3IUYHBIC YPOBHU 3arpsi3HEHUS TIOYBBI IIMHKOM, MEJIbIO, KaIMUEM U CBUH-
oM. OO011as mIoIaab ASISIHKY B onbiTe Obuia 1,44 M2, yueTHas 1 M2, MOBTOPHOCTh BAPHUAHTOB Ye-
ThIpEXKpaTHas. B qaHHON paboTe MBI paCCMOTPUM TOJBKO PE3YIbTAThl, OJYUYCHHBIC PU BO3CIbI-
BaHUU APOBOM MIIEHUIIBI copTa VBonra (HOpMa BbIcEBa CEMSH 5 MIIH./Ta) Ha MOYBAaX, 3arps3HEH-
HBIX IIMHKOM (Ta0:1.1).

OnbIT ¢ SIPOBOI MIIEHUIIEH MTPOBOAUIICS Cpasy MOCE CO3AaHMs Pa3IMYHbIX YPOBHEH 3arpsz-
HEHHs MOYBbl IIMHKOM IyTeM BHecenus ZnSO,* 7H,0. Tlo JaHHBIM KOPPENSALHMOHOTO M PErPeccH-
OHHOT'O aHAJM30B MEXAY COAEpKaHHEM MOJBIKHBIX (OPM LUHKA B MOYBE M €€ HAKOIUJICHHEM B
pacTeHusX SPOBOM MIICHUIBI OTMEeYanack oueHb TecHas cBs3b (R=0,90-0,98). Ha nepBom ypoBue
3arpsi3HEHUS MMOYBBI IUHKOM (10 24,9 MI/KT MOABMYKHON (OpMBI) HAOIIOJAIOCh HEKOTOPOE YBEIIH-
YeHue ypoxxaiHocTu (Tabu.1). DTOT pe3ynbTaT MOATBEPKIAET, YTO IMHK B HEOOIBIINX KOHIIEHTpPa-
LUSX SIBJISIETCS OUYEHBb BaXXHBIM MUKPO3JIEMEHTOM JJIsl PACTEHUH.

Taoauna 1. Biausinue ypoBHeil 3arps3HeHHs NOYBBI ZN HAa YPOKAHHOCTH APOBOIi IIICHULIBI

BapuanTs! onbiTa Conepikanne Conepxanne ZN B VYpoxaliHOCTb, r/m?
MOJIBIKHBIX (popM ZN B OYBE, MI/KT 3epHe, MI/KT
=1.®oH (N60P50K90) 4,1 5,6 320
2.Zn 70 24,9 8,0 332
3. Zn 100 46,8 24,0 316
4. Zn 200 81,6 281 300
5. Zn 300 158,9 48,0 304
6. Zn 450 304,4 63,7 268
OJK u MY OJK=10 MAY=50 HCPys-3,5

[Ipu nanpHe#IeM yBEIWUYEHUH 3arpsA3HEHMS MOYBBI LIMHKOM Hadyallo MPOSBISATHCS TOKCHYE-
ckoe aeiictBue 3Toro TM: yposkallHOCTh 3HaYUTEIHLHO CHU3WJIACh U Ha MAaKCUMAJIbHOM YpOBHE 3a-
rpsizHeHus coctaBmiia 83% ot ¢ona. Beicokuii ypoBEHb 3arps3HEHUS MMOYBBI IIMHKOM OKa3asl Hera-
THBHOE BJIMSHHE Ha YPO’KaWHOCTHh BCEX KYNIbTYp, MU3y4aeMbIX B ombiTe. OJHAKO, 10 CPAaBHEHUIO C
JIPYTUMHU KyJIbTYpaMH, HAaKOIUIEHHE IIUHKA B 3€pHE sIpOBOM MuIeHuIb! Beiie MJIY (MakcumaibHO
JIOMYCTUMOT'O YPOBHSI) HAOMI0ANI0Ch TOJIBKO Ha caMOM BbICOKOM (hoHe 3arpsisHeHus (304,4 mr/kr
MOABMKHOM popmbl). OIHOM U3 11eNell Halllero 3KCneprMeHTa ObUIO U3yYeHUE BIMSIHUS Pa3IMUHbIX
YPOBHEH COJlepKaHUs [IMHKA HAa KaUeCTBEHHBIE MOKA3aTENN CEJIbCKOXO03SIIICTBEHHON MpoayKIuu. B
YaCTHOCTH, HA aMHHOKHUCJIOTHBIN cOocTaB Oeilka 3epHa sSipOBOM MIIEHUIBI (Tabi.2), comeprkaHue
KJICHKOBUHBI, KHUPa, KJIETYaTKH, OOIIETO a30Ta, Kanus, Kanbius, pochopa (Tabdmn.3).

B pe3ynbrare uccnenoBanuii ObLIM MOTYYEHBI CIEAYIONINE JaHHbIE:

1. 3arpsi3HeHHe IMHKOM Ha NepBOM ypoBHE (10 24,9 MI/Kr nmoaBHXKHOM (OpMBbI) OKa3aio mo-
3UTUBHOE BJIMSIHME HAa aMHUHOKHCIOTHBIM COCTaB 3epHa spoBoi mueHunbl. CojaepikaHne MHOTHX
aMUHOKHCIIOT B 3€PHE MIICHUIBl YBEINYWIOCHh: TUCTUANHA — HA 29%, apruHuHa, INIMIMHA U ana-
HuHa — Ha 23 %, Tupo3uHa — Ha 18%, acnaparuHoBoi KucnoTel— Ha 15%, BannHa — Ha 11 %, de-
HUJanaHuHa — Ha 8%.

2. Ha makcumanbsHOM ypoBHE 3arpsisHeHus mouBbl (304,4 Mr/Kr moJBH>KHON (OPMBI) B 3€pHE
CYILIECTBEHHO CHU3UJIOCH COJIep KaHue: TUCTUANHA — Ha 67%, uzoneinnna — Ha 50%, ruiuHa — Ha
38%, apruauHa, cepruHa W THPO3WHA — B cpexHeM Ha 25%, ¢denwmnananuHa, BamuHa — Ha 20%.
HeratuBHoe BiusiHUE CKAa3aJI0Ch U HAa CHUKEHHUE COJIEP/KAaHUSA IPYIMX aMUHOKHUCIIOT: IIPOJIMHA, JIU-
3WHA M acTIaparuHOBOM KUCJIOTHI — B cpeaHeM Ha 10 %.

3. Ha mepBoM ypoBHE 3arpsi3HEHUs TMOYBHI IUHKOM (70 24,9 MI/Kr MOABHKHOU (HOpMBI)
Ha0J10/1aJI0Ch COBCEM HE3HAYUTENIbHOE YBEIMYEHHE COJEp>KaHUs B 3€pHE Oelika, KIEHKOBUHBI,
P,Os u xxupa — B cpenHeM Ha 2%. CylllecTBEHHO BO3POCIO cojJepkaHue: Kanplus — Ha 33%
(Ta6m.3). Ocoboro BIUSHUS Ha COJIEPKaHUE KIETYaTKH, o01ero azora u KO He Habmr01a10Ch.

IIpu nanpHelnIEM yBEIWYEHUH 3arps3HEHHS MTOYBBI IMHKOM HAyaslo MPOSIB JIATHCSA TOKCHYE-
ckoe nercrteue 3toro TM. Tak, mpu 3arpsA3HEHUH MOYBBI IMOJBHXKHBIM IIUHKOM Ha ypoBHe 304.,4
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MI/KT COZIepiKaHue Kablus CHU3WIOCh — Ha 33%, kupa —Ha 17%, Oenka, KIEHKOBUHBI, O00IIETO
azoTa cHuxainoch Ha 11%, kimetyatkun — Ha 7% MO CpaBHEHUIO C He3arps3HeHHbIM (onHoMm. He-
CKOJIBKO BO3pocio coaepkanue P,Os — na 21%. Ha conepskanue B 3epue K,O cyiiectBeHHOT0 Biu-
SIHUSI HE OKAa3bIBAJIOCH.

Haxomienne u pacnpenenenne TM B opraHax pacTeHHUs ONpEAENAETCs, IIPEXKIE BCEro, BU-
oM, (pU3MOJIOTUYECKON crienranu3anueid 1 Mop(hoJIOrHuYeCKUMHU NMPU3HAKAMU OTJEJIBbHBIX OPTaHOB
(TUIIOM JIUCTHEB, Pa3MEPOB UEPEIIKOB, KUJIOK, BEJIMUMHON LEHTPAIBHOTO IIJIMHAPA B KOPHEILIO-
nax). Cpeau u3ydaeMbIX B OMbBITE KYJIbTYp SpOBasi MIICHUIIA OKa3ajach HauboJiee YCTONYMBOU K
TOKCUYECKOMY BO3JICHCTBHUIO BHICOKUX KOHIICHTpAIIMH MOABIKHBIX OpM IMHKA B mouBe. OmaHAKO,
Ha BBICOKOM YpPOBHE 3arps3HeHHs 1mouBbl HUHKOM (304,4 Mr/Kr moaBHKHOU (HOPMBI) TOKCUYHOE
BO3JICHICTBUE ITOr0 METAJUIA IPUBEJIO K 3HAUUTEIbHOMY YXYALICHUIO IIOKa3aTesiel KauecTBa 3epHa
sApoBoii TpuTukaie. Tak, Mo CpaBHEHHIO ¢ HE3arpSA3HEHHBIM (JOHOM, CHU3UJIMCH CIEIYIOIIHNe ToKa-
3aTenu:

JIMIA 2. AMMHOKHCJIOTHBIN cocTaB 0eJI B% H X0€ BelleCTB
Tab a2. A OKHCJIO cocTaB 0ejika (B % Ha cyxoe BellecTBO

AK 1.®ou 2.Zn 170 3.Zn 100 4.Zn 200 5.Zn 300 6.Zn 450
VIn3uu 0,49 0,50 0,53 0,49 0,47 0,47
CucTuanH 0,21 0,26 0,16 0,12 0,09 0,07
IAPrUHMH 0,31 0,38 0,32 0,30 0,29 0,22
Acnapar. K-Ta 0,65 0,75 0,73 0,63 0,60 0,58
Tpeonnn 0,41 0,41 0,41 0,40 0,40 0,40
(Cepun 0,52 0,53 0,50 0,44 0,43 0,40
CayTam. K-Ta 2,38 2,43 2,24 1,98 1,80 1,66
poann 0,98 1,01 0,95 0,88 0,85 0,85
Camun 0,26 0,32 0,26 0,22 0,19 0,16
IAJTaHuH 0,31 0,38 0,37 0,34 0,33 0,33
Bajanu 0,27 0,30 0,25 0,24 0,24 0,22
(N30meiiun 0,08 0,09 0,07 0,05 0,04 0,04
Ve 1,06 1,08 1,07 1,05 1,02 0,99
Tupo3un 0,34 0,40 0,36 0,33 0,30 0,25
‘DeHnaaIaHuH 0,75 0,81 0,78 0,75 0,70 0,60
Ta6auna 3. [Toka3aTenu kayecTBa 3epHa (B % Ha cyxoe BellleCTBO)

IMoka3aTenan 1.®on 2.Zn 70 3.Zn 100 4.Zn 200 5.Zn 300 6.Zn 450
besok 14,33 14,37 13,65 13,59 13,22 12,69
KieiikoBuHa 30,38 30,46 28,93 28,03 28,01 26,90
IKieruarka 2,24 2,24 2,19 2,12 2,09 2,09
Kup 1,26 1,30 1,30 1,28 1,11 1,05
O0muii a30T 2,51 2,52 2,39 2,38 2,33 2,23
P,05 0,34 0,35 0,43 0,55 0,44 0,41
K,O 0,57 0,57 0,56 0,56 0,57 0,57
Ca 0,36 0,48 0,42 0,34 0,28 0,24

- ypOXKaiHOCTb - Ha 17%;

- cogepxanue xupa — Ha 17%, Oenka, KIeWKOBHHBI, 0011ero a3ora - Ha 11%, kineTyaTku — Ha
7%, kanbius - Ha 33%;

- cofiepkaHue ructuauHa — Ha 67%, uzoneinuna — Ha 50%, riunuHa — Ha 38%, apruHuHa,
CeprHa U TUPO3UHA — B cpeHeM Ha 25%, (eHnnananuHa, BainHa — Ha 20%.

@UTOTOKCMYHOCTH TM M yCTOMUMBOCTD K HUM PAaCTEHHMH 3aBUCAT OT MHOTUX yciioBuil. Kpome
TOTO, YCTOMYMBOCTHh PACTCHHUH K OJJHOMY METaJUTy, KaKk MPaBUJIO, HE PAaCIpOCTpaHsIeTCS Ha JIpyTHe.
B Hacrosiiee Bpemst yke €cTh LETbI psg Mep Al CHUKEHUs cojiepkanust TM B mpoiyKuuu, mo-
JydaeMoi B TIPOIECCe BBIPAIIMBAHUS CEITbCKOXO3SMCTBEHHBIX KYIbTyp. TeM He MeHee, OTHUM W3
BKHEHIIINX 3BEHBEB MOJYYCHUS SKOJIOTHYECKH 0€30MacHOW MPOIYKIMH SIBISETCS HOPMHUPOBAHUE
TM B nouyBax CeIbCKOXO03IUCTBEHHOIO Ha3HAYCHUSI.
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THE INFLUENCE OF HIGH CONCENTRATIONS OF MOBILE FORMS OF ZINC IN SOIL ON THE
QUALITY OF SPRING WHEAT GRAIN

Hagitova M. N.
EI «Belarusian State Agricultural Academyy, Gorki, Belarus

Summary: In Belarus, 179 thousand hectares have been identified with an excessive content of mobile forms of
zinc. The study of the accumulation of this metal by plants and its effect on quality is very relevant at the present time.
In our work, the results of the experiment with spring wheat are described.
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AHHoTanust. V3y4eHo cOBpeMEHHOE IKOJIOTHUECKOE COCTOSHUS, IIYTH BOCCTAHOBJICHHUS U MOBBIIICHHS TION0-
POJMs TTOYB IOJ] PA3IMYHBIMU arpolleHO3aMH B YCIIOBHsX A3epOaiipkaHa. YCTaHOBJIEHO MEPOIPHSATHS 110 BOCCTAHOB-
JICHUIO | TIOBBIIIECHHIO TIOAOPOJIHS TI0YB CEIbCKOXO03HCTBEHHOTO YroJibsi CIOCOOCTBYIOLINE 0 PAllMOHAILHOMY HC-
H0JIb30BAHHUIO 3€METb.

Knrouesvie cnosa: nouswl Azepbaiidscana, niooopooust nous, opouiaemvie 1y2080-KOPUUHesbie Nougbl, y000-
perust

Beenenne

[Inonopoaue Mo4YB OAHO M3 BAKHEWIIMX COCTABIISIOUIUX YPOKAHOCTH CEIbCKOXO3SIICTBEH-
HBIX KYJIBTYP U CIIOCOOHOCTH TOYBHI, yIOBIETBOPATH MOTPEOHOCTh PACTEHUM B dJIEMEHTAxX IMUTa-
HUS, BOJIe, 00eCIeYnBaTh UX KOPHEBBIE CHCTEMBI IOCTATOYHBIM KOJMYECTBOM BO3/yXa U TeTia JUIs
HopMaibHoOro passutus [1;3]. CormacHo pacriopspkenust [Ipesumenta AsepOaiimkaHckoit Peciry0-
nuku Mnbxama Anmesa ot 4 mast 2009 roga . 2009-2015 cBsizannbl ¢ HarmmonaneHoM cTparerueit
AzepbaifkaHa 0 pa3BUTHIO Hayku. B cBsizu ¢ uem Oblna yTBepikiaeHa «l ocynapcTBeHHas Mpo-
rpaMma» U Juisl €€ IPEeTBOPECHUsI B JKU3HB OIPECNICH CBA3bIBatonuii oprad HammonaneHas Aka-
nemusi Hayk AsepOaiimkana B cocTaBe KOoTopelii Haxonutcs Muctutyt [louBoBeaeHus u Arpoxu-
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MUU, TPOBOSIINN UCCISIOBAHUS CBSI3aHHBIC C MOYBOBEICHUSMU YKOJIOTHEH, BRITOMHSIOMUN HyH-
JTaMEHTAJIbHbIE UCCIIEIOBAHUS B 00JaCTH arpOXHMHUU M MENIMOpallii, KOTOPbIe OTpaXkaroT HCCIie-
JIOBaHMSI TIOYB PA3IMYHBIX PErHOHOB PecrmyOnuku, wW3ydeHHE TOYBEHHBIX 3aMacoB, UX PaIHO-
HaJIbHOE UCIIOJIb30BAHUE, 3AIIUTY U HKOJIOTMYECKYI0 OLEHKY, CTENEHHU IUIOJAOPOUS TIOYB OTHENb-
HBIX pernoHOB PecmyOnuku, Y coBepIIeHCTBOBAHHE PETHOHAIBHON CUCTEMBI IPUMEHEHUS YA00pe-
HUHU U €€ UCIOJIb30BAaHUE B CHUCTEME II0YBAa — PACTEHHE BaKHEWIIas 3agadya ATrpOXUMHYECKOMN
Haykoii [1,2,5].

VYBenuueHue ypoKalHOCTH CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp M YJIY4YLIEHUE KayecTBa IMOJY-
YCHHOW MPOMYKIIMH, HA OCHOBE PAIIMOHAIHHOTO HCIIOIH30BAHUS MUHEPAIBHBIX YAOOpEHUN C CO-
OJIF0JIEHUEM SKOJIOTHYECKOT'0 PAaBHOBECHUSI OKPYKAIOILEH cpebl SIBISIETCS OJHOM U3 BaXKHBIX 3ajay
[1, 6].

B cBsi3u ¢ HaMeUEHHBIMU TOCYJapPCTBEHHBIMU IIporpaMmamu PecryOiuku aJis aabHEHIero
Pa3BUTHS CEIIbCKOXO03AMCTBEHHOIO MTPOU3BOCTBA CTPAHbl IIPEYCMOTPEHO 3HAUUTEIIBHOE YBEIUYE-
HHUE IUIOLAAM CEIbCKOXO35MCTBEHHBIX YrOJHMM, B TOM YHCJIE 32 CUYET BOCCTAHOBJICHHUS 3EMEIb,
MPUILEIIUX B HENPUTOJHOCTh B CBSI3M C Pa3BUTHEM TOPHOJOOBIBAIOLICH MPOMBIIUIEHHOCTH
[2,3,7].

[Tnonoponaue sBiseTCS OAHUM U3 KaU€CTBEHHBIX MPU3HAKOB PAa3BUTHS MPUPOIHOTO MOYBOOO-
pa3zoBaTeNbHOrO Mpoiecca. Ero moBkllieHne 3TO0 OJHA U3 OCHOBHBIX MPOOJIEM B arpOXUMHUYECKUX
uccinenoBanusax. CucTeMol MpuUMEHEHHsS yIOOpEeHU pelIaroTcsl Takue 3a/ladydl KakK IOBBIIICHUE
yposKasl, yIydllleHUEe €ro KauecTBa, BO3pacTaHUE IIJI0JOPOIUS [TOYB, CIOCOOCTBYIOIIEE ONTUMU3A-
[[UM YCIIOBHI MTMUTAHHS BO3JE/IBIBAEMbBIX KYIbTYp [3,7].

s Hay4yHO-000CHOBAHHOTO OCYIIECTBJICHUS PEKYIbTUBAIMU, HEOOXOIUMO UMETh MOYBEH-
HO-IKOJIOTHYECKYI0 XapaKTEPUCTUKY HAPYLICHHOW TEPPUTOPHUH, 3HATh arpOXUMHUYECKUE CBOMCTBA
MIOYB.

B Hacrosiee BpeMsi aHTPOIIOT€HHOE BO3JCHCTBUE HA IIPUPOAY CO3/1a€T PEATIbHYIO ONAaCHOCTh
HapyIIEeHUs] SKOJOTMYECKOro paBHOBecUs IUIaHETHl. JlaHHas mpobiema sBisieTcs OJAHON M3 Bax-
HEUIUX 3a7a4 IKOHOMHYECKOW M COIMAIBHOW TOJUTHUKH BEAYIIMX rocymapctB mupa. Kyoa-
Xaumasckas 30Ha A3zepOaiiykaHa, B 9TOM OTHOIICHHH SIBIISIETCS TUIWYHBIM OOBEKTOM aHTPOIMO-
TEHHOT'O0 BO3JEHCTBUS, HYKIAIOUIMMCS B TIIATEIIbHOM H3YYEHUU U PETYJIUPOBAHUU 3KOJIOTHYECKO-
ro pasHoBecus. Llenbro uccnenoBaHui SBIAETCS U3YYEHUE DKOJOTMYECKOE COCTOSHHUS M BOCCTa-
HOBJICHHUE TUJIOIOPOIHS MTOYB B CEIIbCKOXO3AMCTBEHHBIX YTOIbSIX.

MeToabl MccaeT0BAHUMI

HccnenoBanusi Mo BOCCTAaHOBJIEHUIO M TIOBBIIMICHUIO TUIOAOPOMS MOYB MPOBOJUIN O 00-
HIETIPUHATBIM METOAAM IO Pa3JINYHBIMU arpoLi€HO3aMH, a TAK)KE [0 BOCCTAHOBJIIEHUIO 3eMelb Ky-
6a-XaumMaxcKot 30HbI.

Arpoxummueckue, (GU3NKO-XUMHUYECKHE U arpoU3nUecKue CBOMCTBA HCCIEyeMbIX MOYB
M3YYEHBI C MCMOJIb30BAaHUEM CIIEAYIOIIUX MATepUaoB; ~ATrpOXUMHUECKUE METO/bI UCCIEIOBAHUS
nous M.:Hayka, 1975 non penakuueint O.Cokonosa; Apunymkusaa E.B. -PykoBoacTso no xumuue-
ckoMmy aHamm3y nouBsl. M.: MI'Y, 1970; Mamenos I'.I1I. -OcHOBBI TOYBOBEICHUSI U TTOYBEHHOU
reorpaduu. baky, «9nm», 2007; Imutpuen E.A. -MaTemaTnueckasi CTaTUCTHKA B ITOYBOBEICHUM.
M.: «JIubupxom», 2009; I'acanor III.I'., Mamenos I'.Ill. —Dkonoruvyeckas OlEeHKAa TEXHOTEHHO-
HapYIICHHBIX [T0YB OCHOBBIBAETCS HA OOILENPUHSATHIX METOJNYECKUX PEKOMEHAAIIMSIX.

Pe3yabTaTsl M MX 00CyKACHHE

st onpeienieHust YpOBHS TUIOAOPOAMSI TTIOYB HEOOXOIUMO 3HATh XUMHYECKUN COCTaB, OMO-
noruyeckue, (pU3NKO-XUMUYECKHE CBOWCTBA MOYBHI. B MOYBEHHOM pacTBOpE COJEpKATCsS MUHE-
paibHBIE M OPTaHUYECKUE BEIIECTBA, OPraHO-MUHEPAIIbHBIE COeTMHEHUS, a Takxke ra3sl (CO2, NHs,
O, u ap.).
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W3ydeHne arpoXuMHYECKUX U (DU3UKO-XUMUYECKHX CBOHCTB JYTrOBO-KOPUYHEBBIX MOYB, MPO-
BEJICHHUE TOJIEBBIX OIBITOB MOCIYKUJIU OCHOBOM ISl palliOHAIILHOTO UCMOJIb30BaHUS yIOOPEHHI,
JUTSL pEUICHHsI BOTIPOCa O J103aX ynoOpeHHi, HEOOXOAMMOM COOTHOIICHUU MUTATEIHHBIX BEIICCTB
MIPUMEHUTEIBHO K KOHKPETHBIM IIOYBEHHBIM YCIIOBHSIM.

3 MUHEpAIbHBIX COEJMHEHUH MOYBEHHBIA PACTBOP COMEPIKUT AHUOHBI HCO; CI-, NO;, HPO, H

KaTHOHBI Ca',Mg*, Na', NH;,K*. JKene3o u amoMuHuii Haxo#ATcs B IIOYBEHHOM pacTBOPE B OC-

HOBHOM B BHJI€ YCTOWYHMBBIX KOMIUIEKCOB C OPraHUYECKUMH BEIIECTBAMHU, @ B KHCIBIX [IOYBAX B
BHJIE KAaTHOHOB M THAPATOB MOJIYTOPHBIX OKUCIOB ( B KOJJIOUTHOPACTBOPEHHOH opme)

[TouBeHHOE TIOOPOINE SBIISAETCS €CTECTBEHHBIM KauyeCTBEHHBIM IMOKa3arenaeM 3G (HeKTUBHO-
IO MCIOJb30BAaHUS TTOYBCHHBIX 3aI1acOB, U YJIYYIICHHE 3TOrO CBOMCTBA MOYBHI CBSA3aHO C BOCCTa-
HOBJICHHEM IOTEPh MUTATENbHBIX BELIECTB BHIHOCHUMBIX C YPOXKae€M BO3ENBIBAEMbBIX CEIbCKOXO-
35IICTBEHHBIX KYJBTYD.

JnurenbHOe MpUMEHEHHE YJOOpeHHM a30THBIX (OCHOPHBIX KAITUWHBIX CO3JaeT ONTHMAallb-
HBIC TIApaMETPhI TUIOJOPO/Is, MOBBIIIAET YPOBCHh HAKOIUICHUS THAPOJIM3YEMOrO a30Ta, MMOIABHXK-
Horo (ochopa U OOMEHHOTO KajHsl, YTO MO3BOJISIET 3HAYUTEIHHO YIYUIIUTh MOKa3aTelu II010pO-
TIUS TIOYBBI, CIOCOOCTBYET JIOCTYITHOCTH MUTATEIBHBIX BEIIECTB JIJIsl KOPHEH pacTeHUH.

Pe3ynbrarhl arpOXMMHUYECKHX HCCIEIOBAaHUI CBUAETEIbCTBYIOT O TOM, YTO MaXOTHBIEC JYTO-
BO-KOPUYIHEBBIC IMOYBBI HMCIOT Pa3HOE COACPI)KAHUE TyMyca 10 MPOPUITIO TouB U Koeonercs B (0-
100cm cmoe mouB) ot 0,60% 1o 2,65%. B maxoTHOM H MOAMAaXOTHOM CJIO€ MTOYBBI BEJTUYMHA BOJI-
HOpPacTBOPUMOT0 amMmmHaka coctasisieT 4,72 u 5,12, a cogepkaHre HUTPATHOIO a30Ta K0Jedaaoch B
npeaenax 10,82-11,14mr/kr.

Conepxanne BanoBoro (ochopa B MeTpoBOM cioe modB kojiebinercs B mpexaenax 0,06-
0,23%. Ilogsuxubie popmbl Gochopa konedmoTes B npeaenax 9,95-37,50Mr/kr mouBbl, B HUKHUX
TOPHU30HTAX €ro Cojep)KaHue MOCTOSHHO cHmkaeTcs. Comepikanue pasHbix Gopm docdopa u ero
KojeOaHusl CBA3aHO C OCOOCHHOCTBHIO MOYBOOOPA30BATEIHLHOTO IMpoOIecca B 30HE KCEPOPHUIBHBIX
JecoB. B uccnenyeMpIx mouBax KOJMYECTBO BAJOBOTO KallMs IO CPABHEHHUIO € a30TOM U Gochopom
Benuko. Tak Ha rimy6une 0-20u 20-40cm BenuunHa coctapisiia 2,35 u 2,12%.

OmnbITaMu, MPOBEICHHBIMHA B CEIHCKOXO3SIMCTBEHHBIX MOYBAX TOJ IJI0J0-OBOIIAMH, KYIb-
TypaMu ObUIM YCTAHOBIIEHBI ONTUMAaIbHbIE HOPMBI PUMECH MUHEPAIbHBIX U OPraHMYECKUX YI100-
peHuil, ¢ ydyeToM OHOJIOrMYECKON MOTPEOHOCTH KAXKIOW KyJIbTYphl M C YYE€TOM IIOYBEHHO-
AKOJIOTHUECKUX YCIOBUM KOHKPETHOTO Y4acTKa.

JIJ1st BOCCTaHOBIICHUS TUIOIOPOIHS TIOYB ¥ IOBBIMICHUST YPOXKAHHOCTH CEIIbCKOXO03SHCTBEH-
HBIX KYJIbTYp, PEKOMEHIYeTCS COBMECTHOE MPUMEHEHUE MUHEPATbHBIX U OPraHUYEeCKUX YA0Ope-
HUM, B yacTHOCTH 65-70% B Buae opranudeckux 30-35%, B BUJe MUHEPATHHBIX B T'OJIOBBIX HOPMaxX
yaoOpeHuil.

JI1st coXpaHeHUsT SKOJIOTHYECKOTO Pa3BUTHS 32 BETeTAIMOHHBIN TIEPHO] IPUMEHEHUE MUHe-
pasbHBIX y100peHuii 6bu10 Oosee 3¢ (exkTuBHO B 4 pasa.

BriBoabI

1. Jins mOBBIMIEHUS IJIOAOPOAMS MOYB B OpPOILIAEMBIX JYTOBO-KOPHYHEBBIX MOYBAX COBMECTHOE
BHECEHHUE PA3JINYHBIX /103 U COOTHOLIEHUI MUHEPaIbHBIX (a30THBIX, (POCPOPHBIX U KaTUIHBIX )
yI0OpEeHUH ¢ OPTaHNYeCKUM (HaBO30M) MOJIOKHUTEIBLHO JEHCTBYET Ha TUIOAOPOIHE U TTOBHIIIIE-
HUE YPOXKANHOCTHU CEJIbCKOXO035MCTBEHHBIX KYIbTYP.

2. B ycroBusix opoieHre moJ| OBOIIHBIMU KYJIBTypaMH BHECEHHE PAa3JIMYHBIX 703 U COOTHOIIE-
HUI MUHEpPAIbHBIX U OPTaHUYECKUX YIOOpPEHHH 3HAUUTENIHHO IMOBBIIIAET COAEp)KaHUE IO-
JIBUXKHBIX (DOPM MHUTATEIbHBIX AJIEMEHTOB, B OCHOBHOM B KOPHEOOUTAEMBbIX CIIOSIX B MEPUOJ
pocTa M pa3BUTH TOMAaTa, YTO CHOCOOCTBYET MOBBIIICHUIO M ONTUMH3AIMHU YpOBHS 3 dex-
TUBHOTO TUIOIOPOIHS MTOYB.

3. Pa3paboTanbl MeponpusATUs IO BOCCTAHOBJIEHHUIO TUIOIOPOJIUS TTOYB, CIIOCOOCTBYIOIINE PaLlU-
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OHaJIbHOMy HCIIOJIB30BAHHUIKO 3€MCJIb IIOA MHOTOJCTHUMHU HACAXKIACHUAMU Ky6a-XaqMa3CK0171
30HBI A3epOaiiakana.
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MINERAL VO UZVi GUBROLORIN KARTOF BiTKiSi iLO DAG-QARA TORPAQDAN
APARILAN QIiDA ELEMENTLORININ (NPK) MiQDARINA TOSIRI

Mahmudova E.P.
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Xiilasa. Kicik Qafqazin himal-gorq hissoesi dag-gara torpaglarda mineral, iizvi vo iizvi-mineral giibraloma
sisteminin kartof bitkisi altinda effektliyi 6yroanilmis, gida elementlorinin (NPK) torpagdan aparilmasina giibralorin
tosiri miioyyonlasirilmisdir. Uzvi vo iizvi-mineral giibralorin daha effektli oldugu miioyyan edilmisdir.

Acar sozlar. Dag-qara torpaglar, qida elementlori, kartof bitkisi

Giris

Torpaq miinbitliyi vo bitkinin mohsuldarlig1 arasindaki bagliligi xarakterizo edon amillorden
biri do bitki vasitesi ils torpaqdan aparilan gida elementlorinin comidir [].

Becorilon kond tosorriifat: bitkilori hor il asas vo alavo mohsulu ilo birlikds torpagdan kifayot
qodor gida maddesi aparir. Masalon, payizliq bugda hor hektardan yigilan 30 sentner don vo ona
miivafiq kiilos mohsulu ilo torpgdan 110 kq azot, 40 kq fosfor vo 70 kq kalium, 300 sentner kartof
mohsulu 150 kq azot, 60 kq fosfor vo 270 kq kalium aparir. . ©gor aparilan qida maddslori giibralor
soklinda torpaga qaytarilmazsa, naticods torpaq todricon deqradasiyaya ugrayir vo miinbitliyi azalir.

Uzvi giibrolorin vo iizvi giibro fonunda mineral giibrolorin kartof bitkisi altinda totbiqi
mohsuldarlig1 yiiksaltmakls yanasi olaraq, kok va gdvda qaliglarinin  kiitlasing, kimyavi torkibino
vo qida maddalorinin miqdarina shomiyyatli doracods tosir gostorarak torpagin miinbitliyini xeyli
artirir. 9sas qida maddslori kimi azot, fosfor vo kalium bitkilorin hoyatinda ¢cox bdyiik shomiyyato
malikdir.

Azot bitkinin yasil kiitlosini daha ¢ox artirmaqgla onun kiitlosinin ¢oxalmasina vo boyunun
uzanmasina yaxsi tosir gostorir. Eyni zamanda azot asas qida maddosi hesab olunan ziilalin, amin
tursularinin va bir ¢ox bioloji aktiv maddslorin torkibino daxildir.

Fosfor bitkinin bar organlarinin amolo golmasing vo inkisafina daha yaxsi tosir gdstormokla
onun vegetasiya miiddotini azaldir. Fosfor tokco mohsuldarligi artirmir, o homginin sokorli bitkilorin
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sokorini, yagli bitkilorin yagini, lifli bitkilorde lif ¢iximini artirmaqla mshsulun keyfiyyotini
yiiksaldir.

Bitkilorin kimyavi torkibino kalium da tosir gostorir. Kalium bitkide tizvi birlosmalarin
torkibino daxil olmasa da, maddolor miibadilosino aktivlosdirici tosir gostorir. Kalium giibrosi
verdikda bitkids saxarozanin, yaglarin, nisastanin sintezini giiclondirir.

Agrokimya elminin banilorindon biri hesab edilon D. Pryanisnikov apardigi elmi-todqiqat
islorinin noticolori vo diinya tocriibolorinin tohlilino osason belo qorara golmisdir ki, mohsul
giibronin téromasidir. Miioyyyon edilmisdir ki, 1 kq azot (tosiredici maddo hesabi ilo) verilmo
dozasindan asili olaraq 12-15 kq payizliq bugda doni, 100-120 kq kartof, 10-12 kq xam pambiq
mohsulu, 1k fosfor 7-8 kq bugda, 50-60 kq kartof, vo 5-6 kq xam pambiq, 1kq kalium iso 3-4 Kkq
bugda, 40-50 kq kartof, 2 kq xam pambiq mohsulunun artimina sabab olur. Azot, fosfor vo kalium
giibrolori ayriligda deyil, birlikdoe, homdo miioyyon olunmus nisbatdo torpaga verildikds yiiksok
somara alinir.

Eyni zamanda geyd etmok lazimdir ki, yuxaridaki gostoricilor mineral giibralorin orta
potensial somaraliliyini saciyysalondirir, belo ki, becarilon bitkilorin mohsuldarligi konkret-igqlim
soraitindon, becarilon sortdan, agrotexnikanin saviyyasindon vo s. asilidir.

Tahlil vo miizakira

A.V.Peterburgskinin apardigi todqgigatlardan molum olmusdur ki, bir ton mohsulun amolo
galmosing 6,2 kq azot, 2 kq fosfor, 14,5 kq kalium sorf olunur. Belo oldugu halda 30 ton kartof
mohsulunun formalasmasina toxminon 138 kq azot, 63 kq fosfor vo 240 kq kalium sorf olunur.

Kartofun tam yetismosi {ligiin qida elementlori biitlin vegetasiya miiddotinds tolob olunur.
Vegetasiyanin avvalindo qida elementlorinin bitkiyo daxil olmasi daha intensiv gedir, noinki,
sonraki fazalarda. Bu onunla izah olunur ki, kartof bitkisinin yasil kiitlesinin formalasdigi dévrdo
daha ¢ox azot, fosfor vo kalium talob olunur.

Molumdur ki, yasil kiitlo kartof bitkisi ciicortilori yetisdikdon sonra amolo golmoys baslayir.
Kartof yumrularinin amolo golmasi vo boylimasi iso qongaloma fazasinda baslayaraq vegetasiyanin
sonuna qodor, mohsul yigilana kimi davam edir. Vegetasiyanin sonuna yaxin yasil kiitlonin
boyiimasi dayanir, qurumaga baslayir, bu zaman qida maddolori kartof yumrularinda toplanmaga
baslayir. Kartof azota nisboton fosfor birlosmolorini az tolob edir. Yasil kiitlonin intensiv
formalasdig1 dovrds fosfora tolobat nisbaton artir.

Cadval 1
Mineral giibralorin kartof yumrular vasitasi ilo dag-qara torpaqdan
aparilan gida elementlorinin migdarina tasiri (2015-ci il)
Variantlar Kartofun | Qida elementlorinin migdar1 % | Qida elementlorinin aparilmasi kq/ha
mohsul. N P205 Kzo N P205 Kzo
Sentner/ha
Nozarot giibrasiz 61,0 0,26 0,19 0,48 15,86 11,60 29,28
Ngo 79,0 0,36 0,20 0,48 28,44 15,80 37,92
Pgo 76,7 0,28 0,27 0,51 21,48 20,70 39,12
Kizg 78,0 0,28 0,26 1,05 21,84 20,28 81,90
Ngo Pgo 91,0 0,35 0,29 0,50 31,85 26,39 45,50
Ngo K120 100,0 0,34 0,22 1,11 34,00 22,00 111,00
Pgo K120 10°,6 0,27 0,28 1,10 27,43 28,44 111,76
Ngo Pgg K120 106,0 0,35 0,30 1,08 37,10 31,80 114,48

Kartof bitkisi no qodor cox su gabul edorsa bir o qader ¢ox da fosfor qobul edir. Kartofda
fosfor protoplazmanin vo ziilali birlogsmolorin sintezi ti¢lin sorf olunur [].

Kalium iso kartof yumrularinin amale golmosinde istirak edir, nisastanin yarpaqlardan kartof
yumrularina dasinmasinda foal istirak edir. Kartof asason kartof yumrularinin omolo golmasi vaxti
kaliumu monimsayir [115].

Biz do 0z todqiqatlarimizda mineral, {izvi va {lizvi giibro fonunda mineral giibrolorin kartof
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bitkisinin yeriistii yasil kiitosi vasitosi ilo torpaqdan aparilan qida elementlorinin miqdarin
Oyronmisik. Noticolor codval 1 vo 2-do verilmigdir. Codval 1-don molum olur ki, giibrosiz nozarot
variantinda61,0 sentner kartof yumrular1 vasitosi ilo 15,86 kq azot, 11,60 kq fosfor vo 29,28 kq
kalium aparilmisdir.

Ngo variantinda 79 sentner kartof mohsulu ilo 28,44 kq azot, 15,80 kq fosfor, 37,92 kq kalium
aparilmisdir. Pgo variantinda 76,7 sentner mohsulla uygun olaraq 21,48 kq azot, 20,70 kq fosfor,
39,12 kq kalium, Kj variantinda 78,0 sentner mohsulla 21,84 kq azot, 20,28 kq fosfor, 81,90 kq
kalium aparilmisdir.

Nogo Pgo variantinda 91,0 sentner mohsulla azot 31,85 kq, fosfor 26,39 kq, kalium 45,50 kq Ngo
K120 variantinda 100,0 sentner mohsulla azot — 34,00 kq, fosfor 22,00 kq, kalium 111,0 kq, Pgo K120
variantinda 101,6 sentner mohsulla azot 27,43 kq, fosfor 28,44 kq, kalium 111,76 kq aparilmisdir.
Ngo Pgo K129 variantinda iso 106,0 sentner mohsulla ¢ixim uygun olaraq 37,10 kq; 31,80 kq; 114,48
kq toskil etmisdir.

Cadval 2. Uzvi giibralorin vo iizvi giibro fonunda mineral giibrolorin kartof yumrular vasitasi ilo dag-qara
torpaqdan aparilan qida elementlarinin miqdarina tasiri (2015-ci il)

Variantlar Kartofun Qida elementlorinin Qida elementlorinin aparilmasi
moahsul. miqdar1 % kq
Sentner/ha N P,O5 K,0O N P,Os K,0

Peyin 20 t/ha (fon) 79,0 0,30 0,24 0,50 | 23,70 18,96 39,50
Ngo+fon 99,8 0,38 0,26 0,52 | 37,92 25,94 51,89
Pgo+fon 100,0 0,34 0,27 0,54 | 34,00 27,00 54,00
K0+fon 100,5 0,36 0,24 0,60 | 36,18 24,12 60,30
Ngg Pgo+fon 101,5 0,40 0,29 0,52 | 40,60 29,43 52,78
Ngo Kippt+fon 106,0 0,38 0,25 0,64 | 40,28 26,50 67,84
Pgo Kisg+fon 105,0 0,34 0,28 0,59 | 35,70 29,40 72,45
Peyin 30 t/ha (fon) 120,0 0,36 0,27 0,54 | 43,20 32,40 64,80

Cadval 2-don molum olur ki, fon kimi qabul olunmus hektara 20 ton peyin verilon
variantda hektardan 79,0 sentner kartof mohsul ilo 23,70 kq azot, 18,96 kq fosfor, 39,50 kq kalium
aparilmigdir. Ngptfon variantinda 99,8 sentner kartof mohsulu ilo 37,92 kqazot, 25,94 kq fosfor,
51,89 kq kalium aparilmigdir. Pgp+fon variantinda 100,0 sentner mohsul uygun olaraq 34,0 kq azot,
27,0 kq fosfor, 54,0 kq kalium, Kjo+fon variantinda 100,5 sentner moahsul 36, 18 kq azot, 24,12 kq
fosfor, 64,30 kq kalium aparilmisdir.

Ngo Pgot+fon variantinda 101,5 sentner kartof mohsulu torpaqdan 40,60 kq azot, 29,43 kq
fosfor, 52,78 kg kalium, Ngg Kiztfon variantinda 105,0 sentner kartof mohsulu 40,28 kq azot,
26,50 kg fosfor, 67,84 kq kalium aparilmigdir. Ngg Kizptfon variantinda 106 sentner kartof
yumrular1 vasitasi ilo 40,28 kq azot, 26,50 ka fosfor, 67,84 kq kalium aparilmisdir. Pgy Kizo+fon
variantinda 105,0 sentner mohsulla aparilan azot 35,70 kq azot, 29,40 ka fosfor, 72,45 kq kalium,
hektara 30 ton peyin verilon variantda iso 120,0 sentner kartof mohsulu ilo 43,20 kq azot, 32,40 kq
fosfor vo 64,80 kq kalium aparilmigdir.

Aparilmis todqiqatlarda kartof yumrulari vasitosi ilo aparilan qida elementlori ilo yanasi
kartofun yeriistlii kiitlesi ilo torpaqdan aparillan qida elementlorinin miqdar1 da Gyronilmisdir.
Mineral giibralorin kartofun yertistii kiitlosi ilo aparilan qida elementlorinin miqdarina tasiri codval
3-do verilmisdir.

Cadval 4.2.3-don molum olur ki, giibrasiz nazarst variantinda kartof bitkisinin yeriistii hissasi ilo
hektardan 5,8 sentner kiitlo ilo 6,67 kq azot, 0,63 kq fosfor, 8,99 kq kalium aparildigi halda, Ngg
variantinda 6,6 sentner yasil kiitlo ilo 9,30 kq azot, 0,85 kq fosfor, 10,56 kq kalium, Py variantinda 6,3
sentner kiitlo ilo 8,00 kq azot, 1,57 kq fosfor, 10,58 kalium, Kj59 variantinda iso 7,0 sentner yeriistii hisso
8,68 kq azot, 0,98 kq fosfor vo 14,77 kq kalium aparmisdir. Ngg Pgo variantinda kartofun 7,5 sentner
yeriistii kiitlosi torpagdan 15,00 kq azot, 1,72 kq fosfor, 12, 45 kq kalium, Ngy K2 variantinda 8,0 sentner
yasil kiitlo 16,88 kq azot, 1,20 kq fosfor, 16,72 kq kalium, Pgy K12 varantinda 7,7 sentner kiitlo 11,93 kq
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azot, 2,07 kq fosfor, 16,47 kq kalium Ngy Pgy K129 variantinda isa 9,0 sentner yasil kiitlo 19,35 kq azot,
2,61 kq fosfor, 19,53 kq 1so kalium aparmisdir.

Cadval 3. Mineral giibralorin kartofun yeriistii hissosi ilo aparilan qida elementlorinin miqdarina tasiri (2015-ci

il)

Variantlar Kartofun mohsul. Qida elementlorinin miqdar1 % Qida elementlorinin aparilmasi kq

Sentner/ha N P,0s K,0O N P,0s K,O
Nozarot (giibrosiz) 58 1,15 0,11 1,55 6,67 0,63 8,99
Ngo 6,6 1,41 0,13 1,60 9,30 0,85 10,56
Pgo 6,3 1,27 0,25 1,68 8,00 1,57 10,58
K120 7,0 1,24 0,14 2,11 8,68 0,98 14,47
Ngo Pgo 75 2,00 0,23 1,66 15,00 1,72 12,45
Ngo Kizo 8,0 2,11 0,15 2,09 16,88 1,20 16,72
Pgo Kizo 7,7 1,55 0,27 2,14 11,93 2,07 16,47
Nao Pgo Kizo 9,0 2,15 0,29 2,17 19,35 2,61 19,53

Uzvi giibrolarin va iizvi giibro fonunda mineral giibralorin kartofun yeriistii yasil kiitlosi ilo aparilan
gida elementlorinin ¢iximina tasiri codval 4-do verilmisdir.

Cadval 4. Uzvi giibralorin vo iizvi giibro fonunda mineral giibrolorin torpagin yeriistii yasil kiitlasi ilo aparilan
qida elementlorinin migdarina tasiri (2015-ci il)

Variantlar Kartofun mohsul. | Qida elementlorinin miqdar1 % Qida elementlorinin aparilmasi kq

Sentner/ha N P,O5 K,0 N P,O5 K,0
Peyin 20 t/ha (fon) 8,0 1,30 0,15 1,69 | 10,40 1,20 13,52
Ngo+fon 8,4 1,40 0,16 168 | 11,76 1,34 14,11
Pgotfon 8,2 1,30 0,25 1,73 | 10,66 2,05 14,18
Kz+fon 7,5 1,40 0,18 2,21 | 10,50 1,35 16,57
Ngg Pgot+fon 8,5 1,48 0,27 1,77 | 12,58 2,29 15,04
Ngg Kypot+fon 8.8 1,50 0,19 2,40 | 13,02 1,67 21,12
Pgo Kypptfon 10,0 1,40 0,29 2,44 | 14,00 2,90 24,40
Peyin 30 t/ha (fon) 10,6 1,34 0,17 1,75 | 14,20 1,80 18,02

Cadval 4.2.4-ds verilmis rogomlorden malum olur ki, fon kimi gotiiriilmiis hektara 20 ton peyin
verilmis variantda 8,0 sentner yertistii yasil kiitlo hektardan 10,4 kq azot, 1,20 kq fosfor, 13,52 kq kalium
aparir, Ngotfon variantinda 8,4 sentner yeristi kiitlo 11,76 kq azot, 1,34 kq fosfor, 14,11 kq kalium,
Pgot+fon variantinda 8,2 sentner yeriistii kiitlo 10,66 kq azot, 2,05 kq fosfor, 14,18 kq kalium aparmisdir.
Kizotfon variantinda 7,5 sentner yeriistii yasil kiitlo 10,50 kq azot, 1,35 kq fosfor, 16,57 kq kalium,
NgoPgotfon variantinda iso 8,5 sentner kartofun yeriistii kiitlosi 12,58 kq azot, 2,29 kq fosfor, 15,04 kq
kalium aparmigdir. NgoKi20+fon variantinda 8,8 sentner yasil kiitlonin torpaqdan apardigi azot, fosfor vo
kalium, uygun olaraq 13,02 kq; 1,67 kq; 21,12 kq; PgoKizgtfon variantinda iss 10,0 sentner yasil kiitlo
vasitasi ilo azot, fosfor, kalium uygun olaraq 14,00 kq; 2,90 kq vo 24,40 kq olmusdur. Hektara 30 ton
peyin verilon variantda iso 10,6 sentner yasil kiitlo 14,20 kq azot, 1,80 kq fosfor, 18,02 kq kalium
aparmigdir.

Natico

1.Mineral giibralorin kartof yumrular1 vasitesilo dag-gara torpaglardan aparilan qida
elementlorinin miqdar1 noazarst variantt ilo miiqayisodo NgoPgoKizo azotun imgqldari 21,24 s/ha,
fosforun miqdar1 -20,2 mag/kq, kaliumun miqdari is9-85,2 mq/kq yiiksalmisdir.

2.Uzvi giibrolor fonunda mineral giibralorin totbiginin kartof yumrulari vasitesilo dag-gara
torpaglardlan apariln gida elementlorinin migdar1 20 t/ha peiiin nazarst varianti ilo miiqayisads (N)
azotun aparilmas1 16,5 kg/ha; fosforun aparilmasi (P20s) -13,44 kg/ha vo kaliumun (KO)
aparilmasi iss 25,3 kg/ha olmagla 30 t/ha peyin varintinda yiiksalmasi miioyyan edilmisdir.

3.Mineral va iizvi giibralorin ayriliqda vo birlikds tatbiginin kartofun yertistii vegetativ kiitlosi
ilo gida elementlorinin (NPK) daha yiiksok aparilmasi tacriibs iizra peyinin 30 t/ha normada tatbiq
edilon variantinda 14,2 kg/ha azot iizro 1,20 kg/ha fosor iizro vo 18,0 kg/ha isa kalium ftizra
miioyyon edilmisdir.
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VIIK 631.8.
BJIUSTHUE MUHEPAJIBHBIX 1
OPFAHMYECKHX YJIOBPEHHIT HA
KOJIMYECTBO MAUTATEJILHBIX DJJEMEHTOB (NPK) U3 TOPHO MOYBHI C
KAPTO®EJLHBIM PACTEHUEM

Maxmyooea E.IL.
WuctutyT nouBoBeaeHus u arpoxumun HAHA
Az1073, baky M. Paxuma, 5
e-mail- elnare.84@list.ru

Pe3tome. M3yuena sphekTHBHOCTH CHCTEMBI MHHEPAIBHBIX, OPraHUYECKUX M OPraHO-MHHEPAIBHBIX yJ00peHni

TI0J] pacTeHHe KapTogels Ha TOpHO-YepHO3eMax ceBepo-BocToka Masoro KaBkasa, BiustHue yHOOpeHHH Ha BBIHOC ITH-
tatenpHbIX BemecTB (NPK) m3 nmoussl. moyBa Obuta ompeneneHa. bonee apekTHBHBIMU OKa3annuCh OpraHUYecKUe u
OpraHo-MUHEpaJbHBIE YI00peHus.

KimroueBsie ciioBa. 'opHO-4epHO3EMBI, TUTATEIBHBIE BENIECTBA, PACTEHUE KapToders.

UDC 631.8.

INFLUENCE OF MINERAL AND
ORGANIC FERTILIZERS ON
AMOUNT OF NUTRITIONAL ELEMENTS (NPK) FROM MOUNTAIN SOIL WITH
POTATO PLANTS

Makhmudova E.P.
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Summary. The efficiency of the system of mineral, organic and organo-mineral fertilizers for potato plants in
the mountain chernozems of the northeast of the Lesser Caucasus, the effect of fertilizers on the removal of nutrients
(NPK) from the soil has been studied. the soil was determined. Organic and organo-mineral fertilizers turned out to be
more effective.

Keywords. Mountain black soil, nutrients, potato plant.

UOT 631.6
TOCRUBO SAHOSINDO TORPAQLARDA DUZLARIN MIiQDARININ DOYISMOSI

Mehdiyeva N.Z., dissertant
AMEA Torpagsiinashq va Aqrokimya Institutu, Baki, M.Rahimkii¢asi 5,AZ1073

Xiilasa. Mogqaloda Siyazon-Sumgqayit massivi torpaqlart hagqnda molumat verilmisdir.Massivin Xizi rayonu
orazisindo secilmis tocriiba sahosindo aparilan todqiqatlarin noticolorine osason qrunt sularinin saviyyesi 1,0-18 m,
onlarin minerallagsmasi iss 0,8q/l-den 50q/l vo daha ¢oxdur. Torpaqda olan duzlarin miqdar1 0,215-1,290% arasinda
doyismis, pH iso 7,8-8,8 toskil etmisdir. Torpaglar sorlasmamus, zaif, orta vo siddotli deracads sorlagsmisdir.

Agar sozlar: sorlasma, mohsuldarliq, qrunt suyu,humus

Aktualliq. Miiasir dovrds torpaq Ortiiyiiniin qorunmasi vo miinbitliyinin artirilmasi,onlarin
somorali istifadasi qarsida duran asas masalalordon biridir. Son illords tobii vo antropogen amillorin
tosirindon torpaq Ortliylindo doyisikliklor bas vermigdir. Noticodo okin altinda istifado olunan
saholordon oldo edilon kond tesorriifati bitkilorinin mohsuldarhigi xeyli asagr diismiisdiir.
Respublikada torpaglarin miihafizosi vo miinbitliyinin barpasini tomin etmokdon &trii homin
saholora tolobata uygun iizvi vo mineral giibralor verilmoali, tosarriifatdaxili meliorasiya-irrigasiya
sistemlori okino yararli vaziyyato gotirilmolidir. Eyni zamanda, suvarilan sahalor hamarlanmali,
kond tesorriifati bitkilorinin suya olan tolobati nozoro alinmaqla sahoys normadan artiq suyun
verilmomosi tomin etmok edilmolidir[3].

Bu baximdan suvarilan torpaqlarda becorilon kond tosorriifati bitkilorindon yiiksok vo
dayanigli mohsuldarligin aldo edilmosi iiglin meliorasiya todbirlorinin diizgiin hoyata kecirilmasi
garsiya qoyulmus mosololordondir. Siyozon —Sumgqayit massivi torpaqglari da miixtolif doracodo
sorlagmaya moruz qalmis vo homin torpaqlarda duzlarin migdarinin dyronilmasi miithiim aktualliq
kasb edir.

Giris

Siyozon-Sumqayit massivinin sahasi toxminon 60000 hektar orazini ohato etmoklo
Azorbaycanin simal-sorqindo sahilyani diizonliyindo yerlosir. Massivin iglimi subtropik tips aiddir.
Siyozon-Sumqayit massivindo aparilan coxillik molumatlara goéro atmosfer cokiintiilorinin orta illik
miqdar1 160-353 mm togkil edir. Massivin Xiz1 rayonuna diison atmosfer ¢okiintiilorinin orta illik
miqdar1 daha ¢oxdur. Burada ilin oksor hissasindo riitubst ¢atismazligr miisahido olunur va orazido
havanin nisbi riitiiboti 73-76% toskil edir (yayda 60%, qisda 84%).

Siyazon-Sumgayit massivi torpaqlarinda bitki Ortiiyli giiclii duztoplanmaya sorait yaradan
yarimsohra tipino aiddir. Massivdo iqlimin quraqliq olmasi ilo olagodar olaraq osason, qaragan,
qaraganli—yovsanli, efemer va s.bitkilor yayilmisdir.

Tadqiqat obyekti vo metodikasi

Tadqgiqat obyekti olaraq Siyazon —Sumgayit massivinin X1z1 rayonu arazisinda tacriiba sahasi
secilmis vo xarakter yerlordon torpaq niimunolori gotiiriilmiis, kosimlorin yerlori CPS cihaz ilo
mioyyon edilmisdir.Torpaqdaki duzlarin miqdarin1  toyin etmok {i¢lin  kimyoavi analizlor
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respublikada genis yayilan metodikaya uygun yerinas yetirilmisdir[7].
Tahlil vo miizakirs

Uzun illor aparilan todqiqatlar gdstormisdir ki, Siyozon-Sumgqayit massivinin torpaq Ortliyli
oldugca miixtolifdir vo osason boz-gohvayi, boz, takir vo soranlarlardan ibarotdir. Torpaqlarin
formlagmasinda vo yayilmasinda iqlim gostoricilari, bitki Ortiiyii, erazinin relyefi, miixtalif namlonma
soraiti (yertistii sular) tosir gostorir.

Massivdo torpaq todgigatlar1 V.M. Smirnov-Loginov (Abseron, 1927, 1928, 1935, 1942),
N.A Kaginski (Bogaz,1937), 1.A.Sulga (Bogaz, 1938), E.M.Salayev (Samur-Dovagi kanali boyunca,
1941), M.R.Abduyev (massivin deliivial diizonliyinda, 1941), R.Q.Mommadov (1965, 1969),
A.Alimov, E.M.Eyvazov, M.I.Isgondarov, I.A.8kborov, N.R.Siileymanov, I.N.Sirinov vo b.) va b.
torafindon aparilmisdir. Todqiqatgilar massiv orazisindo boz-gohvayi(sabalidi) torpaqglart  zonal
torpaglar hesab etmislor. Homin torpaqlar ilk dofo Conubi Qafqazda A.N.Rozanov torofindon sorbost
torpaq tipi kimi ayrilmigdir.

Boz-gohvayi(sabalidi) torpaglarda torpaq profillori bu vo ya digor doracads forglonir. Biitiin
profil iizro torpaq karbonatli olub, siddotli doracods xlorid tursusu ilo gqaynayir. Torpaqglar yiiksok
karbonatli olub, CaCOgs-iin miqdar1 23-33% arasinda doyisir. Bu torpaqlarda hiqroskopik namlik do
yiiksok olub, 5-6% toskil edir. M.R.Abduyev (1966) qeyd etmisdir ki, boz-qohvayi (sabalidi)
torpaqlar ticlin sathdon baslayaraq tursudan qaynama giiclii olur vo bu da torpagin cavan yasl olmasi
ilo alagadardir. Massivin az qalinligh kip gatinda (40-50 sm) boz-gahvayi(sabalidi) torpaqglar siddstli
sorlagsmaya moruz qalmigdir vo quru qaliq 2,5-2,8% toskil edir[1].

Siyozon-Sumgayit massivinin deliivial — diizenliyindo boz-qohvayi (sabalidi) torpaqlarinin
sorakatli-stitunvari horizontlarinda udulmus ssaslarin cominds udulumus natrium 30-50% toskil edir
(17-24m-ckv). Siyozon-Sumgayit massivinin boz -gahvayi torpaqlarinin forqli xiisusiyyoti ondan
ibaratdir ki, list qatlarda golovilik yiiksokdir. Torpagin iist qatinda humus gatinin inkisaf etdiyi, altda
tobagoalogmis-prizma sokilli gonurvari horizontu avaz edon, galoviliya sabab olan moasamali agiq-boz
ortiik miisahide olunur. Bu torpaqlarda mikroelement giibralorinin totbiqinin do miinbitliye bdyiik
tosiri vardir [3]. Humuslu horizontlar 40-50 sm dorinliys godor niifuz edir. Torpaq profilinin ist
qatlarinda gips azliq toskil edir. 100-200 sm-lik gqatda onun miqdar1 0,5-0,8% -5 catir.

M.R.Abduyev (1966,1968) tadqiqatlarinda duz torkibinin movsiimu dinamikasini asas tutaraq,
Siyazon-Sumgayit massivindas torpaqlarin duz rejimini dyronmis vo miioyyon etmisdir ki, massivdo
suvarma olmadigi halda, torpaqlarda duz rejimi bilavasito atmosfer amillori, deliivial axinlarin
sular1 vo onlarin kimyavi torkibi, bitkilorin inkisafi vo duzlarin diffuziya halinda yerdsyismasinin
qarsiligh tasiri ilo 1dars olunur. Misllif Siyazon -Sumqayit massivinin diizonlik soraitinds sorlagsma
dinamikasini gostormis vo geyd etmisdir ki, massivde duzlarin miqdari ilin fasillorindon asili olaraq
kaskin doyisiklikloro moruz qalmisdir. Bu doyisikliklor torpaqda duz torkibinin do doyismosine
sobab olur [1].

Tadqiqatlar gostorir ki, torpaglarin sorlagsmasi insanlarin tosorriifat foaliyyati vo tobii hadisslor
zamani torpaqda gedon miirokkeb fiziki vo kimyovi proseslor noticosindo bas verir. Sorakotlogsmis
torpaglarin yayilma qanunauygunlugu, onlarin arealinin vo sahasinin toyin edilmasi {izro todqiqatlar
R.HMommodov (1972) torofindon aparilmis vo sorakotlosmo xoritosi tortib edilmisdir.
Q.Z.9zizovun Azorbaycanin sorlasmis torpaqlarinin meliorasiyast vo miinbitliyinin artirilmasi
barads fikir vo miilahizalori boylik elmi-praktiki shomiyyat kasb edir. Miiallif suvarilan orazilords
duzlarin toplanmasini bir sira amillorin tosiri noticosinda bas verdiyini qeyd etmisdir: onlarin
suvarma, kiilok vo atmosfer yagintilari ilo gotirilmasi, yer qabiginin geoloji cohotdon doyisilmasi,
bitkilorin {izvi qaliglarinin ¢iiriimasindon amala goalmosi, suda asan hall olunan duzlarin biogen
proses iirzo toplanmasi vo s. Bunlarla yanasi geyri-miintozom suvarmalarin aparilmasi, suya
basdirma va sellomo suvarmasi naticasindo minerallasmis qrunt sularinin saviyyesinin galxmasi
sorlagma yaradan asas soboblordon hesab olunur [4,5].
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Aparilan todqiqatlar gostorir ki, todqiqat orazisi torpaqlarinda fiziki gilin migdar1 (<0,01) 36,00-
82,79% arasinda, lil fraksiyalarinin miqdart iso (<0,001) 11,60- 42,20% arasinda olmusdur[1].
Homin torpaqlar qranulometrik torkibco ylingiil orta vo agir gillicaliden agir gilliye qodar doyisir.
Bu torpaqglar asan hall olan duzlardan ibarot yeni ortiiylin sistematik lillonmasi ilo olagodar olaraq
siddotli sorlasmaya sobob olmusdur. Bu cohotdon onlar  sorakotlordon forglonirlor. Homin
torpaglarda duz torkibi sulfath vo xloridli olur.

Xiz1 rayonu, Surabad kandi arazisindoki torpaqlarda duzlarin migdarmin doayismasi(tacriiba sahasinda, 2020-ci

il
Koasimin Koordinatlar Dorin- HCO; Cl SO, CaCO;| Quru pH Sorlagmani
Ne-si (CPS Do) lik, sm-lo | mqg-ekv % M(-ekv % MmQ-ekv % %-lo | qaliq,%- n
Ia doracalori
1 2 3 4 5 6 7 8 9 10 11 12 13
N 40°46.574 0-30 0,80 0,049 8,30 0,291 0,44 0,021 |16,869| 0,380 8,8 Zoaif

K-1 E 049° 25.928 30-60 0,40 0,024 9,30 | 0,326 | 7,29 | 0,350 |17,509| 0,850 8,7 doracada
60-90 0,60 0,037 10,40 | 0,364 | 4,58 | 0,220 |18,577| 0,760 8,8 sorlasmus
K-2 N 40°46.496 0-30 0,40 0,024 9,90 | 0,347 | 4,37 | 0,210 | 16,869 | 0,625 8,1 Orta

E 049° 26.028 30-60 0,50 0,031 9,60 | 0336 | 9,74 | 0,468 |17,723| 1,290 8,3 doracada
60-90 0,40 0,024 | 1060 | 0371 | 9,51 | 0457 |17,082| 1,285 8,3 sorlagmis
K-6 N 40°47.318 0-30 1,20 0,073 3,00 | 0,105 | 0,37 | 0,018 [17,936| 0,215 79 Siddotli

E 049°27.703 30-60 0,50 0,031 1,40 | 0,049 | 543 | 0,261 |10,676| 0,465 78 doracoda
60-90 0,60 0,037 1,00 | 0,035 | 2,14 | 0,102 |16,869 | 0,215 79 sorlasmis

Xiz1 rayonunda qrunt sularinin soviyyasi yer sothindon 1,0-18m arasinda dayisir. Bazi kicik
saholordo qrunt sularinin saviyyasi 0,5-16,5 m, minerallasma daracasi 0,8 g/l-don 69,3 g/1-a qodar
dayisir [2]. Torpaglar xlorlu-sulfatli, sulaftli-xlorlu sorlasmaya moruz qalmisdir. Sorlagsma orazilori
morkozi vo doniz sahili zolaqlarda inkisaf tapmis vo qeyri-barabor paylanmigdir. Orazidoki
torpaqlarin olverigsiz Su-fiziki xassoyo malik olmas1 natico etibarilo kond tosarriifati bitkilorindon
yilksok mohsul almaga imkan vermir. Eyni zamanda, bu orazilorin boazi yerlorindo sorakatliyin
olmas1 gil torkibli torpaqlarda qaysaqlar omolo gotirir ki, bu da homin torpaqlarda xiisusi
aqrotexniki todbirlorin aparilmasin1 tolob edir.Orazido meliorasiya islorini ¢otinlogdiron osas
amillora suvarma sisteminin zoif inkisafi, sahonin hamarlanmamasi, kanallarin, suvarma norma vo
texnologiyasina omol edilmommosi, ¢okok yerloro suvarma suyunun hodden artiq
axidilmasidir.Biitlin  bunlarin noticosindo suvarma suyunun xeyli miqdarda itirilmasino vo
minerallagmis qrunt sularindan olan intensiv buxarlanma sayasinda torpaq qruntun iist qatlarinda
duzlarin artiq migdarda toplanmasina sabob olur.Xiz1 rayonunda boz,boz qonur, gohvaoyi dag-meso,
boz-¢omon vo goman-bataqliq torpaq tiplori yayilmisdir. Bu torpaqlar qida elementlari ilo zaif tomin
olunmusdur[6].Siyozon—Sumgqayit massivindo yerlogon Xizi rayonu orazisindo segilmis toc—riibo
sahosindo 3 torpaq kesimi qoyulmus, niimunolor goétiiriilorok onlarda duzlarin miq—dar1, CaCO3 va
pH toyin edilmisdir. Cadvaldon goriindiiyli kimi, tocriiba sahosi torpaglarinda HCO3-lin miqdari
0,024-0,073%, Cl-un midgar1 0,035-0,0371%, SO4-iin miqdar1 isa 0,018-0,457% toskil et—misdir.
Bu kosimlordo duzlarin miqgdar1 (qu—ru galiga gors) 0,215-1,290% arasinda ol~mus—dur. pH-in
miqdar1 homin kasimlordo 7,8-8,8 toskil etmisdir. CaCOsiso
10,676-18,577% arasinda doyismisdir. GoOriindiiyti kimi, tocriibo sahasi torpaqglari zoif, orta vo
siddatli doracads sorlagsmis torpaqlardir [8,9]

Natica

1.Aparilan todqiqatlar gostormisdir ki, tocriibe sahasi torpaqlarinda pH-7,8-8,8,CaC0O310,676-
18,577% toskil etmisdir. ©ldo edilon naticolora osason torpaqlar sorlasmamus, zoif, orta vo siddotli
doracados sorlasmisdir.
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2.Miioyyon edilmisdir ki, orazido meliorasiya islorini ¢otinlogdiron orada olan suvarma
sistemlorinin zoif inkisafi, orpaqlarin hamarlanmamasi, suvarma norma vo texnologiylarina diizgiin
riayot edilmomasidir. Bu problemlorin aradan qaldirilmasi {igiin aqromeliorativ tadbirlarin aparilmasi
toklif edilir.
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YK 631.6
WU3MEHEHUE COJEPKAHUS COJIEX B TOYBE ONBITHOI'O YYACTKA

Mexouesa H.3.

Pe3rome. B crartbe npencrasieHa nHpopmanus o 3emisix Cuszan-Cymraiibirckoro maccupa. [1o pesynbratam
HCCIICIOBAHNM, MIPOBEACHHBIX B XBI3BIHCKOM pali0OHE MacCHBa, YPOBEHb T'PYHTOBBIX BoA coctaBisier 1,0-1,8 M, a ux
muHepanuzanus - ot 0,8 v/ 1 g0 50 r. / 1 u 6onee. KonmuectBo coneit B mouBe Bapsuposaio ot 0,215 a0 1,290%, pH
coctaisin 7,8-8,8 [TouBbI He OBLITH 3aCOJIEHBI, Clla0ble, YMEPEHHbBIE 1 CUIIbHO3ACOJICHHBIE.

KaioueBble ci1oBa:3aconeHne, ypoxaiHOCTb, TPYHTOBBIE BOJIbI, TYMYC

UDC 631.6
CHANGE IN THE CONTENT OF SALTS IN THE SOIL OF THE EXPERIMENTAL PLOT

Mehdieva N.Z.

Summary. The article provides information about the lands of the Siyazan-Sumgayit massif. According to the re-
sults of studies carried out in the Khizi region of the massif, the level of groundwater is 1.0-1.8 m, and their mineraliza-
tion is from 0.8 g/ 1to 50 g / | and more. The amount of salts in the soil varied from 0.215 to 1.290%, the pH was 7.8-8.8
The soils were not saline, weak, moderate and highly saline.

Key words: salinity, productivity, groundwater, humus
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NAXCIVAN MR-DO YAYILMIS SOHRALASMA TiPLORI

Mustafayev X.7. magistrant
Baki Déviat Universiteti, AZ1148, Baki, Zahid Xalilov kiicasi 23,
E-mail: m.xezer1998@gmail.com

Xiilasa. Moqalo respublika orazisindo sohralagsmanin daha koskin sokildo 6ziinii gostordiyi Nax¢ivan MR-nin
arid geokomplekslorindo yayilmis sohralagma tiplorino hasr olunur. Tadqgiqat obyektinds sshralagmanin &ziinamaxsus
tozahiir  xUisusiyystlori nozers almmaraq orazide antrapogen, tobii, tobii-antopegen sohralagma tiplori
miioyyanlogdirilmisdir. Maqalods har bir sshralagma tipinin yayildigi geokomplekslor vo konkret cografi orazilor,
onlarin formalasmasina tosir gosteran tobii vo antropogen amillorin rolu, hor bir sohralagma tipinin tozahiir
xiisusuyyoatlori 6z oksini tapmisdir.

Acar sozlor: Sohralagsma, sohralasma tiplori, sohralagsmani yaradan amillor.

Giris

Respublikamizin iimumi orazisinin 60%-ni toskil edon 50 min km?-o yaxin arid vo seminarid
keosistemlorin 8,4%-i (4,3 min km?) Naxgivan Muxtar Respublikasmnin payina diisiir. Osason, zoif
dayaniqliga malik olan yarimsohralar, quru ¢ollor, kserofit kolluglar, arid mesolor antropogen
yiiklonmonin intensivliyindon asili olaraq miixtolif dorocodo sohralasmaya moruz qalmslar.
Naxg¢ivan MR-1n arid landsaftlarinda sohralasma prosesini Kiir-Araz, Ceyranbatan, Qobustan vo s
kimi arid regionlardan daha kaskin gokilds 6ziinds oks etdirir. Belo ki, Muxtar Respublikanin biitiin
landsaft komplekslorinin 80%-don artig1 bu vo ya diger deracods sohralagmaya moruz qalmisdir.
Sohralagma prosesinin amolo galmasi, asas inkisaf tomayillorinin miioyyan-logdirilmasi vo ona qarst
miibarizo tadbirlorinin konkret orazilor iiclin hazirlanmasinda sohralagsma tiplorinin miioyyon
edilmosinin boylik elmi vo praktiki ohomiyyati var. Belo ki, miixtolif morfoloji xtlisusiyyatloro malik
landsaft vahidlorinds sohralagsmanin bir-birindon forqlonan tiplori formalagmisdir. Hor bir geosistem
ticlin sohralagmanin bu vo ya digar tipi, bazon iso eyni zamanda bir ne¢a tipi xarakterik olur.

Naxc¢ivan Muxtar Respublikasi orazisinde  S.Y.Quliyevanin sohralagsmaya dair apardigi
todqgiqatlardan vo 06z todqiqatlarimizdan istifado edorok todqigat obyektindo sohralasmanin
Oziinomoxsus tozahiir xiisusiyyatlorini nozors alaraq burada—antropogen, tabii antropogen va tabii
sohralagsma tiplori miioyyonlosdirilmisdir. Hor bir sohralagma tipi tobii landsaftlardaki tozahiir
xtisusiyyotlori, monsoyi, tesir dairosi, intensivliyi ilo forqlonir. Mohz bu xiisusiyyetlorino goro
totqigat obyektinds asagidaki sohralagsma tiplori ayrilmigdir:

Antropogen sohralagsma tipi yliksok doracodo moenimsanilmis orazilor iigiin sociyyavidir. Bu
sohralasma tipinin yayildig1 saholords tobii geokomplekslorin 80%-don artig1 kaskin doyisilmayo
moruz qalmigdir. Osason, koskin sokildo pozulmus vo yaxud antropogen modifikasiyalarla
mirokkoblosmis tobii komplekslor bir basa vo yaxud da dolay1 yolla tosorriifat tosirlorinin altinda
inkisaf edir. Onlar, adaton, yasayis montogolorine yaxin dag yamaclarinda, suvarma kanallar1 boyu
yerloson orazilords, yol vo kommunikasiya sistemlorinin moévcud oldugu sahslords formalasirlar. Bu
komplekslor ¢ox vaxt antropogen landsaftlarla, bilavasito, tomasda olur vo miioyyan gador onlarin
tosir soviyyasini 0zlindo oks etdirir. Onlar miixtolif parcalanan areallarla demok olar ki, tadqiq
olunan orazinin biitiin sahslorinde yayilmislar. Qeyd etmok lazimdir ki, todqiq olunan orazinin
conub vo conub-gorb hissalorindo, xiisusi ilo Nax¢ivangay, Arpacay, Olincocay, Gilangay vo s. ¢ay
daralorinds yerlogon yasayls montogolorine yaxin saholordo, «Araz» hidroqovsagi va iri suvarma
kanallar1 (Sorur, Piisyanarx, Arazdoyon, Nehromarx) boyu yerloson diizonliklords onlar daha genis
saholori ohats edir.

Antropogen sohralagma tipindo baslica tosorriifat amillori mal-qaranin sistemsiz otarilmasi,
suvarma ilo olagodar sorlagsmanin artmasi, miixtolif yol-tikinti islori noticesindos yamaclarin
pozulmasi, eroziyaya ugramasidir. Koskin otarilan saholordo sirimlar, ¢cox sayli sistemsiz yollar
yamaclar1 parcalayir, bazi saholords biitdv yamaclar ¢ilpaqlasir, bitki Ortiiylinliin deqradasiyasi
naticasinda bioloji potensial kaskin sokildo asagi diisiir, aqroirrigasiya komplekslorindo suvarma
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normasinin pozulmasi, kollektor drenaj sobokosinin zoifliyi {iziinden torpaqlarin sorlasmasi va s.
sohralasmanin osas simptomlar1 kimi ¢ixis edirlor.

Tabii -—antropogen sohralasma tipinin yaranmasinda antropogen amillorin rolu
geokomplekslorin xiisusiyyatlorindon asili olaraq 30-50% arasinda doyisilir vo asas aparict amil
kimi hom tabii, hom do antropogen amillor ¢ixis edir. Belo ki, burada sshralasma prosesinin
inkisafina tokco tobii amil zomin yaratmir, eyni zamanda insanlarin tosorriifat foaliyystinin monfi
naticalari do bu prosesin inkisafina tokan verir. Daha koskin monimsonilmis sahslords antropogen
amillor nisboton yiiksok, yarim tobii komplekslorin yayildig1 orazilordo iso zoif movqeyi ilo
forglonir. Belo sohralagma tipi miintozom istifado olunan hamar dalgali dag yamaclarinda, maili
diizonliklords, miixtalif dorocods pargcalanmis vo yuyulmus al¢aq dag yamaclarinda, koskin vo orta
dorocodo sorlagsmis, yuyulmus yiiksok dalgali-topoli diizonliklords, intensiv pargalanmig, sothindo
coxsayli sirimlar yaranmis dag yamaclarinda genis yayilmigdir. Onlar baglica olaraq orazinin
Tononom, Qobullu, Qaraultops, Taziugan, Boylikdiiz, Binodiiz, Xok vo Duzlaq arasindaki genis
sahani ohato edon maili diizonliklords, Qizildag, Qizilbogaz, Misdag, Qutandag, Saridag, Tiilkiitopa,
Calikyobriz, Copuryal, Qizilburun, Qizil-Bank, Kurnizar, Aglardag vo s. dag massivlorindo genis
saholori tuturlar.

Tabii sohralasma tipi zoif antropogenlosmo dorocosino malik olan geokomplekslor iiclin
sociyyovi olub, oksor hallarda tobii proseslorin foallagsmasi ilo alagadar olaraq geokomplekslordo
deqradasiya bas verir. Mohz todqiq olunan orazido tobii sohralagma ocaqlar1 baslica olaragq asan
yuyulan sor siixurlarin sotha ¢ixdig1 algaq dag yamaclarinda, praktiki olaraq bitkisiz yuyulmus dag
yamaclarinda, xiisusilo, koskin pozulmus arid-denudasion algaq dagligda-Kor Osman, Duzdag,
Dasduz, Tozoduzdag, Qaraultopo, Afqaya, Tirkes, Saribulaq, Qanliquzey, Nohacir, Osadkaf,
Saridag, Norasondag, Qirxlardag, Berdik, Xanaga, llandag, Daridag, Dagiistii, Sahqgaras vo s.-genis
yayilmisdir.
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Summary. The article is devoted to the types of desertification prevalent in the arid geocomplexes of
Nakhchivan AR, where desertification is more pronounced in the country. Taking into account the peculiarities of
desertification at the research object, anthropogenic, natural, natural-anthropogenic types of desertification were
identified in the area. The article reflects the geocomplexes and specific geographical areas where each type of
desertification is widespread, the role of natural and anthropogenic factors influencing their formation, the
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manifestation features of each type of desertification.

UOT: 631.7
HIRKAN MESOSINDO AZORBAYCANIN NADIR BiTKiSi POPULUS HYRCANA
GROSS. NOVUNUN DENDROXRONOLJI TOHLILI

Rasulova A.Q. %, Bagwova S.B. 2 dissertant, b.f.d.ii
AMEA Dendrologiya Institutu, Az1044, Baki
Mordakan gas. S.Yesenin kii¢.89
aydan_rasulova@list.ru samira.bagirova.2013@mail.ru

Xiilasa: Azarbaycanin tobii vo moadani florasinda olan nadir n6vlerin populyasiyalarinda bas veran proseslarin
biometrik analizi, dendroxronoloji tahlili, nadir va naslikasilmokda olan névlarin yayildigi arazilorin monitoringi, hamin
ekosistemlarin giymatlondirilmasi va miihafizosi mogsadi ilo tadqiqatlar aparilmigdir. Azarbaycanin nadir bitkilorindan
biri olan Hirkan qovagi- Populus hyrcana Gross. noviiniin agacin illik halqalarina osason miiasir metodlarla iqlim
amillarinin néviin inkisafina tosiri 6yronilmisdir.

Acar sozlar: Populus hyrcana, iglim amillori, dendroxronologiya

Orazi endemik vo liglincii dovro moansub olan ¢oxlu relikt mongali bitki Ortiiylino malik olan
elementlorlo zongindir. Orazinin relyefinin, iqlim amillorinin v bitki Ortliyliniin doyismesi Hirkan
meso tipino vo riitubatli subtropik zonaya xas olan torpaq tiplorinin formalagmasina sobob
olmusdur. Asag1 diizon mesalordon yuxar1 qalxdiqca sar1 gleyli-batagqligli torpaqglar: sar1 dag meso
va qonur dag mesa torpaqlar ovoz edir.

Xanbulangay doryacasinin sahilllorinin dendrofloras1 miixtolif yerlorindo eyni yiiksoklikds olmalarina
baxmayaraq doyisir. Daryacayin bonds yaxin hissesinde paliddomira-§ac qarigsiq messliyinin torkibinde
P.hyrcana, S. caprea, S.alba, R.hyrcanus, M.germanica, C.mic-rophylla, R.raddeanus, P.gracea,
A.julibrissin, P.granatum, F.hyrcana, R.canina torkibli assosiasiya omolo gotirir. Bunu noazoro alaraq bu
sahado iqlim amillarinin bitkilors tasirini yranmok mogsadilo hamin orazidon bir nega bitkiden niimunslor
gotiriilmisdiir. Bunlardan biri Azarbaycanin nadir bitkisi olan Hirkan qovagidir. Hirkan qovagi - Populus
Hyrcana Gross. noviiniin Giirciistanda tobii areali vardir. Azorbaycanda areali genis deyildir, asason
Lonkoran rayonu orazisindo tobii halda yayillmigdir. Azarbaycanin nadir bitkisidir. 15-25 m hiindiirliikds,
agimtil-boz rongli gévdoys malik agacdir. Qabiginin iizerinds ¢atlar vardir. Cavan zoglar1 az kegatiiklii olub,
sonradan iso c¢ilpaqlasir. Mart-aprel aylarinda c¢igokloyir, may aymnin avveallorinde meyva verir. Talig
daglarinin orta dag vo diizon mesalarindo, ¢ay sahili boyunca va riitubatli doralards bitir. Tobistda generativ
vo vegetativ yolla goxalir. Taobii ehtiyatinin doyigsmosi sabab baglica olaraq insan foaliyystidir. Azerbaycanin
“Qirmiz1 Kitab1”na daxil edilmosi zoruridir [1,2].

Cadval 1
Saha Tarix Agacin govdasinin | Niimunanin yasi
Novlar Saha koordinatlari diametri
Hirkan qovagi Hirkan mesosi Xanbulan 2019 155 sm 29 (1990)
Populus hyrcana Gross. Lonkoran N-38°38498

LINTAB6 vo TSAPwin programindan alinan naticalor qrafik soklindo gstorilmisdir.

Todgigatlar AMEA-nmn Dendrologiya Institutunun “Dendroxronologiya” laboratoriyasinda,
Hirkan florasindan goétiiriilmiis Populus hyrcana Gross. noviindo vo aparilmisdir. Suunto burgusu
vasitosi ilo saquli sahoys perpendikulyar olaraq agacdan 4-5 niimuno gotiiriilmiis,konteynera
yerlosdirilmis, laboratoriya soraitindo qurudulmusdur[3, 5]. Nimiinalords illik algalarin sarhadlorin
aydin gdriinmasi iiciin yonularaq todgige hazirlanmisdir. LINTAB6
binokulyar mikroskopla vo TSAPwin statistik illik halqalarin tohlili programindan istifado etmoklo
tobiotds bas vermis global doyisikliklor hagqinda malumat alinmigdir[8, 9]. Binokulyar mikroskopla
alinmis illik halqalarin eni 6l¢ii skalasina uygun olaraq, LINTAB6 qurgusu ilo 0,01 mm dagigliklo
Olctilmiisdiir
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Qrafik : Hirkan megosi Xanbulan sahasindon gotiiriilmiis Populus hyrcana Gross. nviiniin inkisaf dinamikasi

Niimunolorin gostaricilori 1-ci codvalds oks olunmusdur.Hirkan mesosi Xanbulan sahasindon
gotiiriilmiis, govdosinin diametri 155 sm olan Populus Hyrcana Gross noviiniin 1990-c1 ildo
okildiyi, yasinin 29 oldugu miiayyanlagdirilmisdir.

Nov 1993, 2001, 2008 vo 2013-cii ildo yiiksok inkisaf dinamikasi gostormisdir. 1991, 1995,
2006- ci illords iso inkisafinin asagi diisdiiyii miioyyon olmusdur. Bitkido zorarvericilor miisahido
olunmamis, govdonin iri olmasina baxmayaraq, halqalararasi mosafonin ¢ox olmasi inkisafin
nisbaton zaif getdiyini gostormisdir. Buna sobab homin illords iqlim dayisikliklorinin bas vermasi
nazords tutulmusdur[4,6,7].

Digor ekosistemlorlo yanast meso ekosistemlorindon do yan keg¢moyon antropogen vo
ekstermal iglim amillori Azorbaycanda da modvcud olmusdur. Artan antropogen tosirlor (kond
tosarriifatinda okincilik vo heyvandarligin inkisafi, dag-modon sonayesinin genislonmasi, yeni
yasayls montogalorinin salinmasi, neft-qaz kamorlarinin ¢okilmasi) vo kaskin iqlim doyisikliklorinin
intensivliyi (quraqlig, sel, dasqin, leysan, yangin, firtina vo s.) fonunda tobii ekosistemlor ciddi
deqrodasiyaya ugramisdir. Qeyd olunan amillor digor ekosistemlorlo yanasi meso ekosistemlorino
do tosirsiz otiismomisdir. Belo ki, mesolorin sahasi kigilir, dolulug, sixliq vo bonitet asag1 diisorok
mohsuldarliq azalir, tobii borpa zosifloyir, az qiymotli cinslorlo ovozolunma siirstlonir, meso
dosonoayi, 6lii ortiik deqrodasiya olunaraq meso tipi doyisir, kserofit vo mezofit novlorin dominatligi
baslayaraq, bozi agac vo kollar nadir vo nasli kosilmok hoaddino catir. Biitiin bunlar1 nozors alaraq
tobii ehtiyatlardan daha somorali istifads, ekoloji tohliikasizliyin qorunmasi iizorindo nozarstin
mohkomlondirilmasi vo bu kimi digor istiqgamotlorde kompleks islorin goriilmesi nozords
tutulmalidir.
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JEHJIPOXPOHOJIOTUMYECKHW AHAJIN3 PEJIKOE PACTEHUE A3SEPBAMI)KAHA BUJIA POPULUS
HYRCANA GROSS. B'HPKAHCKOM JIECY

Pacynosa A.T'.,* Bazuposa C.b. 2
Pe3tome: VccnenoBaHus MPOBOAMIIUCH C 1IEJIBI0 OMOMETPHUYECKOTO aHajIK3a, ICHIPOXPOHOIOIHYECKOTO aHaIn3a
MIPOIIECCOB, MPOUCXOAAIINX B MOMYJIALUAX PEIKUX BUIOB B €CTECTBEHHOH M KyJIbTypHOH (uiope AzepbaiixaHa, MOHH-
TOPUHTA PEAKUX U UCYE3A0NIUX BUJIO0B, OICHKHU U 3aIUTBI 3TUX 3KOCHUCTEM.
Bnusinue kimuMatiyeckux GaktopoB Ha pasBuTHe Buaa Populus hyrcana Gross, 0ofHOroO U3 peaKHX PacTCHUA
Asepbaiikana, ObLIO U3YYEHO COBPEMEHHBIMH METOIJAMU Ha OCHOBE I'OJIOBBIX KOJIEIL IepeBa.
Karouesbie ciioBa: Populus hyrcana Gross. kiumarndeckue hakTopsl, I€HIPOXPOHOIOTHS

DENDROCHRONOLOGICAL ANALYSIS A RARE PLANT OF AZERBAIJAN OF THE
SPECIES POPULUS HYRCANA GROSS. IN THE HYRKAN FOREST

Rasulova A.G.*, Bagirova S.B.?

Summary: Biometric analysis of processes in populations of rare species in Azerbaijan's natural and cultural
flora, dendrochronological analysis, habitat monitoring of rare and endangered species, and research to assess and pre-
serve these ecosystems were all carried out. Modern methods based on the annual rings of the tree were used to examine
the impact of climatic factors on

the growth of the Populus hyrcana Gross, one of Azerbaijan's rare plants.

Keywords: Populus hyrcana Gross, climate factors, dendrochronology
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UOT 633:1:633 /635:6316.52 )
YUMSAQ BUGDANIN NOVDAXILI RESIPROK CARPAZLASMASI ZAMANI ANA
FORMANIN DONTUTMAYA TOSIiRi VO SELEKTIVLiYI

_ Yusifova G.M. doktorant
Okingilik ET Institutu, AZ 1098, Baki §. Pirsag gas, Sovxoz Ne2,
e-mail: gunayyusifova@mail.ru

Xiilasa. Magalodo 2019-2020 vegetasiya ilindo kompleks tosarriifat slamatlorine gora forglonan yerli 10 yumsaq bugda
sortu arasinda aparilan resiprok hibridlogmonin noticalori barade molumat verilmigdir. Miioyyan edilmisdir ki, névdaxili
hibridlogmada, resiprok ¢arpazlasma zamani ana forma kimi istifads olunan ayri ayr1 genotiplor hibrid dontutmaya shomiyyatli

doracads tosir gostarir, eyni zamanda bazi genotiplords selektivlik miisahido olunur.
Acar sozlar: seleksiya, resiprok, ¢arpazlagma, yumsaq bugda, valideyn forma, hibrid donlor

Diinyada bas veran global vo lokal iglim doyiskenliyi abiotik vo biotik stres amillorino davamls,
stabil mohsuldarlig1 vo yiiksok don keyfiyyetini saxlaya bilon yeni bugda sortlarinin yaradilmasi zoruratini
meydana ¢ixarmisdir. Hazirda bugda seleksiyasimin garsisinda duran 6nomli mosalolordon biri yiiksok
keyfiyyot gostaricilorino vo mohsuldarliga malik olan plastik sortlarin yaradilmasi ilo borabor sortalma
miiddotinin qisaldilmasidir. Bu masololorin yerino yetirilmoasi uygun baslangic materialin movcud
olmasindan vo onun seleksiya prosesina daxil edilmasindon shomiyyatli deracads asilidir.

Seleksiyanin 6nomli marhalalorindon biri baslangic materialin alinmasidir. Burada mogsad yiiksok
keyfiyyot gostaricilorini vo mohsuldarligi mohdudlasdiran, hamg¢inin bitkinin atraf miihitin geyri-slverisli
soraitino (abiotik va biotik streslora) qarsi davamliligini azaldan amillorin 6hdesindon golo bilon genlari
axtarib, tapmaq vo golocokdo onlardan effektli istifado edilmosi {glin gen kolleksiyalarina vo
assosiasiyalarina daxil etmokdon ibaratdir [4, s.485].

N.1.Vavilova (1935) gora miivaffaqiyyatli bugda seleksiyasinin asasini, valideyn formalarmi diizgiin
segarak, yeni baglangic material yaratmaq toskil edir. Onun fikrinco seleksiya prosesindo davamli olaraq
tobii secmays moruz qalib yerli soraito uygunlasmus, bir sira slamot vo xiisusiyyatlori idars edon miisbot
genlori 6ziindo dastyan yerli material daha doyarli olduguna gors ondan yeni sortlarin alinmasinda ilkin
material kimi istifadesi magsado uygundur. Belo valideyn formalari hibridlosmo prosesine calb etmoklo
zongin genetik miixtolifliys malik baslangic material yaratmaq miimkiindiir. {lkin material yeni sortlarin
mohsuldarligini vo kompleks tosarriifat ohamiyyatli slamatlorinin formalagmasinda xiisusi rol oynayir [2,
s.87].

Kogmarski V.S. vo b. (2012) belo hesab edir ki, sort yaratmada vacib olan amil vegetasiya
miiddotinds otraf miihitin monfi ekoloji amillorino davamli, yiiksok keyfiyyotli mohsul vers bilon, miihito
uygunlagma qabiliyyatli morfotiplorin vo genotiplorin yaradilmasidir. Sort meteoroloji sortloro malik
bolgolordo becarilon bitkilorin  ekoloji  stresloro  qarst davamhiligi sortun adaptivliyinin - miihiim
gostaricisidir [3, s.1003., 8, s.16].

Yiiksok vo stabil mohsuldarliq sortun becorilmo zamani torpag-iglim soraitindon maksimum
dorocads istifade etmok imkanindan vo bitkinin inkisafina monfi tosir gdstoron meteoroloji amillori dof
etmok gabiliyyatindon asilidir. Bununla olagadar yeni sortlar becorma soraitino adaptivliyi tomin edon
miirokkab biokimyavi, fizioloji ve tosarriifat shomiyyatli slamat vo xiisusiyyatlarlo xarakterizo olunmalidir
[6, 5.29].

Yiiksok potensial mohsuldarliq bitkilorin abiotik stres amillorinin tosirina va torpaq iqlim soraitinin
doyiskanliyino davamliligla miihafizo olundugu zaman reallasar. Otraf miihit soraiti pislosdikco bitkinin
potensial mohsuldarliginin reallagmasinda ekoloji dayaniglihigin rolu yiiksalir [7, s.1].

Istehsalat prosesindo sabit mohsul oldo etmok iigiin stresloro davamli va ekoloji stabil, plastik
sortlardan istifado etmok lazimdir. Intensiv tipli sortlar becormo soraitino hossas olurlar. Buna gora do
mohsuldarlig1 artirmagq {iglin belo sortlar1 yiiksok arqofonlarda vo olverigli miihit soraiti olan rayonlarda
becarmok lazimdir [5, s.37].

Odobiyyat molumatlarindan goriindilyii kimi, hibridlogsma prosesinds valideyn formalarimin diizgiin
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secilmosi, kompleks tosorriifat ohomiyyotli olamatlori 6zlindo comlogdiron yeni sortlarin yaradilmasina
imkan yaradir.
Mogsad

Miixtolif miisbot olamatlorin dastyicilari olan genotiplordon hibridlosmads istifado etmoklo yiiksok
mohsuldar vo keyfiyyot gostoricilorinin, eyni zamanda xostolikloro davamliliq xiisusiyyatlorinin vahid
genotipdo uzlagmasmnin tomin edilmosi ilo bugdanin praktik seleksiyasinda yeni tolablora uygun ilkin
materialin yaradilmasindan ibaratdir.

Tadqiqgatin material vo metodlar

Bu mogsadls 2018-2019-cu vegetasiya ilindo 10 perspektiv yumsaq bugda sortlari
arasinda ndvdaxili carpazlasma aparilmisdir. Todgigatlar Okingilik Elmi-Todgigat Institutunun Abseron
Yardimgr Tocriibo Tosorriifatinda suvarma soraitindo aparilmisdir. Hibridlosmodo valideyn formalar
olaraq yerli sortlardan istifado edilmisdir.

Material olaraq kolleksiya pitomnikindon bir sira tosarriifat shamiyyatli slamatlorine gore farglonon
2 greakum, 3 erythrospermum, 5 lutescens novmiixtalifliyino aid olan Murov 2, Fatima, Qurmiz1 giil 1,
Mirbogir 128, Azori, Osgoran, Motin, Qobustan, Soba vo Onur sortlari valideyn formasi kimi
hibridlosmado istifado edilmisdir. Tacriiba sahasi siinbiilloma vo donin formalasmasi maorhaloalarindo
suvarilmis vo bolgo iiclin nozordo tutulmus aqrotexniki todbirlor hoyata kegirilmisdir.Genotiplor
stinbiillomo fazasinda tortib olunmus plana osason axtalanmigdir. Axtalanma zamani ¢igok lagoklorinin
1/3 hissesi uzununa kasilorok axtalanmis vo siinbiil perqament kagizla izolyasiya edilmisdir. Tozlanma
Tvel metodu ilo axtalanmadan 3-6 giin sonra aparilmigdir.

Hibridlosmo zamani mayalanmanin getmasi ticiin hidrometeoroloji sorait alverisli olmusdur. Belo
ki, may aymnda havann orta ayliq temperaturu 18-21° C olmusdur bu da tozcuglarin kifayst qador aktiv
galmasina sorait yaratmigdir.Hidrometeoroloji molumatlara asason aprel ayinda Abseron yarimadasinda
orta ayliq temperatur 11-14° C isti, an yiiksok temperatur iso 26° C olmusdur. Bu da ayliq normadan bir
godor yiiksokdir. Ayliq yagintinin miqdart iss iglim normasina uygun olmusdur.Dantutma faizi homginin
sortlarin bioloji xiisusiyyastlorindon vo axtalanmanin keyfiyyotindon asili olaraq dayisir [1, s.106].

Tadqgiqat ilindo 81 siinbiildo 1631 aodod ¢igok axtalanmis, hibrid donlorin sayr 916 odod, orta
dontutma faizi 56,0% olmusdur (cadval).

Hibridlosmo diiziine vo oksino istigamotdo aparilaraq 24-ii resiprok olmagla comi 40 hibrid
kombinasiya alds edilmisdir. Alinan hibrid nasillar (Fo) P o- F;1 - P s sxemi tizro okilmisdir.

Hibridlosma naticasinds alinmis kombinasiyalarda dontutma faizi 27,8-94,7% arasinda doyigmisdir.
Yiiksok dontutma faizi Murov 2 x Onur (71,2 %), Qobustan x Onur (90,0 %), Onur x Qurmiz1 giil 1 (74,7
%), Qobustan x Osgaran (81,0 %), Mirbosir 128 x Fatimo (82,5 %), Onur x Saba (71,2 %), Azari x Matin
(94,7 %), Azori x Qobustan (79,3 %), Matin x Osgoran (83,3 %), Qumiz1 giil 1 x Ssgoran (75,0 %),
Mirbasir 128 x Matin (77,3 %) kombinasiyalarmda miisahido olunmusdur.

Cadvaldon goriindiiytli kimi resiprok hibridlogsmo zaman1 Azari, Qobustan, Murov 2, Onur, Mirbosir
128, Matin sortlar1 ana forma kimi istifado olunduqda hibrid dentutma faizi daha yiiksak (57,6-90,0%)

olmusdur.
Cadval 1. Yumsaq bugdanmin névdaxili resiprok hibridlosmasi zamam kombinasiyalardan asih olaraq dontutma
faizi

S. Axtalanmanin| Tozlanmani |Axtalan-nug| Cigoklorin Hibrid Dantutumu
Ne-si Kombinasiyalarin adi tarixi ntarixi | stinb.sayi, | sayi, adod | denlorin sayz, %-lo
adad adad
1 2 4 5 6 7 8 9
1. [Onur x Murov 2 01.05 07.05 2 32 10 31,3
2. |Murov 2 x Onur 26.04 02.05 4 66 47 71,2
3. |Onur x Azori 01.05 07.05 2 38 12 31,6
4. |Azori x Onur 26.04 02.05 1 26 12 45,2
5. |Onur x Qobustan 01.05 07.05 1 20 13 65,0
6. |Qobustan x Onur 26.04 01.05 1 20 18 90,0
7. |Onur x Qurmiz1 gil 1 01.05 07.05 3 71 53 74,7
8. |Qiurmuzi giil 1 x Onur 02.05 06.05 2 45 15 33,3
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9. |Murov 2 x Osgoran 26.04 02.05 1 18 10 55,6
10. ©sgeran x Murov 2 29.04 04.05 3 45 26 57,8
11. Murov 2 x Fatimo 26.04 01.05 3 56 26 46,4
12. |Fatimo x Murov 2 01.05 07.05 2 54 18 33,3
13. Matin x Qurnuz giil 1 02.05 08.05 3 67 43 64,2
14. |Qirmiz1 giil 1 x Matin 03.05 08.05 2 40 17 42,5
15. |Qobustan x Osgaran 26.04 02.05 2 42 34 81,0
16. [©Osgoran x Qobustan 29.04 03.05 3 56 33 59,0
17. |Qobustan x Qirmiz1 giil 1 03.05 08.05 1 18 10 55,6
18. |Qirmuz1 giil 1 x Qobustan 02.05 07.05 2 36 10 27,8
19. |Qurmiz1 giil 1 x Mirbagir 128 02.05 07.05 3 75 24 32,0
20. Mirbasir 128 x Qurmizi giil 1 01.05 07.05 2 40 24 60,0
21. | Qirmuzi giil 1 x Fatimo 03.05 08.05 1 20 12 60,0
22. [Fatima x Qirmizi giil 1 03.05 08.05 2 40 18 45,0
23. [Fatimo x Mirbosir 128 01.05 07.05 2 34 10 294
24. Mirbosir 128 x Fatimo 30.04 05.05 2 40 33 82,5
25. |Onur x Soba 01.05 07.05 2 52 37 71,2
26. |Azori x Matin 26.04 02.05 2 38 36 94,7
27. |Azori x Qobustan 26.04 02.05 3 58 46 79,3
28. |Motin x Osgoran 29.04 03.05 2 24 20 83,3
29. |Qobustan x Fatimo 26.04 02.05 1 24 20 83,3
30. |Qurmuzi giil 1 x Osgoran 02.05 07.05 1 32 24 75,0
31. Mirbasir 128 x Motin 02.05 07.05 2 44 34 77,3

Bununla yanag1 ayri-ayr1 kombinasiyalarda Qumizi giil 1 x ©sgeran, Osgoran X Murov 2, Murov 2

X Osgaran va s. resiprok hibridlosmo zamani ana formadan asili olmayaraq dontutma faizindoki forq
minimum olmusdur, bu da olarin selektivliyindon irali galir.

Natica

Murov 2 x Onur, Qobustan x Onur, Onur x Qirmiz1 giil 1, Qobustan x Osgoran, Mirbagir 128

x Fatimo, Matin x Qirmiz1 giil 1, Mirbagir 128 x Fatima, Mirbasir 128 x Qurmiz1 giil 1, Qirmiz1 giil
1 x Fatimo kombinasiyalar {izro resiprok carpazlagma aparilan zamani Murov 2, Qobustan, Onur,
Mirbogir 128, Motin, Qurmizi giil 1 sortlarindan ana forma kimi istifado etdikdo dontutma faizi
yiiksok (60%-don ¢ox) olmusdur. Odur ki, seleksiyagilara bu sortlardan ¢arpazlagsmada ana kimi
gotiliriilmasi tovsiyys olunur.
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BJUSHUE U CEJTEKTUBHOCTHh MATEPUHCKOM ®OPMBI HA ITIPOLIEHT 3ABS3U 3EPHA 1P
BHYTPUBUJIHOM HOM PEHHUITPOKHOM CKPEIIMBAHUE MAT'KOU ITIIEHUIIBI.

I'M.FOcugosa
Hayuno-uccredosamenvcruti Uncmumym 3emnedenus

B craTtse npezacraieHa nHboOpMaNKsA O pe3ybTaTax penunpokHor rudpuau3ammu 10 MECTHBIX COPTOB MSTKOM
TIIICHUIIBI, Pa3TIAIONINXCS KOMIDIEKCOM XO3SIMCTBEHHBIX XapakTepucTuK, B 2018-2019 BereTaninoHHOM TOMY.

Y cTaHOBIIEHO, YTO TIPH BHYTPUBUIOBOM THOPUAN3AIMN OTACNbHBIE TCHOTUIIBI, HCIIOJIb3yEMbIE B Ka4ECTBE MaTe-
PHHCKOH (hOPMBI TIPH PELMIIPOKHOM CKPELIMBAHKH, OKAa3bIBAIOT CYIIIECTBEHHOE BIMSHNAE Ha MPOIECHT 3aBsI3H 3€pHA U B
HEKOTOPBIX TeHOTUIIaX HAOM0aeTcs CENEKTUBHOCTb.

KnroueBble ci1oBa: cenekiys, peUUNPOKHAsl, CKPEIMBAHMUS, MTKas MIICHAIA, POJUTENbCKast (opMa, THOpUI-
HBIE 3epHA

THE EFFECT AND SELECTIVITY OF THE MAIN FORM ON THE OVARY OF THE SEEDS
DURING THE INTERSPECIFIC RECIPROCAL CROSSING OF BREAD WHEAT

~ Yusifova G.M.
Research Institute of Crop Husbandry

Abstract. Information on the results of the reciprocal hybridization among 10 bread wheat varieties, which are
different in terms of complex agricultural features, in the 2018-2019 vegetation year is given. It has been determined
that the individual genotypes used as the main form during the reciprocal crossing in interspecific hybridization signifi-
cantly affect the ovary of the seeds and selectivity is observed in some genotypes.

Keywords: breeding, reciprocal, crossing, bread wheat, parental form, hybrid seeds

UOT 633.031
SOKI - ZAQATALA BOLGOSINDO SOPIN MUDDOTI VO USULLARININ SOYA
BITKIiSININ TOK SOPINLORDO BIOMETRIK GOSTORICILORINO VO
MOHSULDARLIGINA TOSIRi

Zamanova R.M., a.e.ii.f.doktoru
KTN Okincilik ET Institutu, Baki, Sovxoz Ne 2,
rehmine.zamanova@gmail.com

Xiilasa. Son illor respublikamizda torkibi ziilal vo yagla zongin olan soya bitkisinin becarilmasine daha ¢ox
diqgot ayrilir. Soya yem mogsadilo hom qarisiq hom da tok sopinla bilir. Miixtalif Sopin miiddatlori va iisullarinda soya
bitkisinin tok sapinlordaki tadqiqatlarmin naticasinda goriiriik ki, hor iki amilin tasirindoan on yaxsi natics tok sapinlords
aprelin 3-cii ongiinliiyiindo aparilan tadqiqatlarda alinmigdir. 60 X 5 sm va 60 x 15 sm gida sahasina nisbaton an yiiksok
mohsuldarliq 60 X 10 sm Sopin variantinda alinmigdir. Bunun da asas sobabi 60 X 5 sm gida sahasinds bitkilarin
hektarda haddan ¢ox six olmasi, 60 x 15 sm qida sahasinds iss az olmasidir.

Acar sdzlor: soya, tok sopin, yasil kiitls, sopin iisullari, sopin miiddati, mshsuldarliq.

Giris

Soya hartorofli istifads olunan bitkidir. Soya paxlakimilor fosilesinin (Leguminosae Adans)
soya (Gilisine hispida L.) cinsina daxil olub iki ndvii madoni (Gilisine max) va yaban (Gilisine
loya | ceb et husn) vardir. Son illor respublikamizda torkibi ziilal vo yagla zongin olan soya
bitkisinin becarilmasino daha ¢ox diqqget ayrilir. Soya doninin torkibinds 33-45% ziilal vo 25-27%
yag vardir. Soyanin vatoni conub-sorqi Asiya hesab olunur [1].

Soya bitkisi ¢inliloro bizim eradan 6 min il ovval molum idi vo ilk ¢in imperatoru Sen
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Nunqun kitabinda da adi1 qeyd olunmusdur [3].

Diinyanin 50 6lkosinds, 67 milyon ha ABS-da, 30 milyon ha Cindo, 15 milyon ha Braziliyada,
3,0 milyon ha Pakistanda soya okilir vo don mohsuldarligi 10 s/ha, suvarma soraitindo 25-30 s/ha,
yasil kiitlo mohsuldarlig1 iso 250-300 s/ha togkil edir [1].

Soya yasil yem vo silos ii¢lin qargidali vo sorqo ilo qarisiq da okilir. Soya ziilali suda yaxsi
hall olur vo asan hozmo gedir. Soya donindo olan ziilal arpaya nisbaton 3,6, gargidali donino
nisbaton iso 4 dofa ¢oxdur.

Soyani digor donli-paxlali bitkilordon forqlondiron onun torkibindoki ziilalin heyvan monsali
ziilala yaxin olmasi1 vo insan orqanizmi torofindon asanliqla monimsanilon
lizin, triptofan vo metionin kimi, amin tursulari ilo zongin olmasidir. Miioyyan edilmisdir ki, 1 kq
bugda ununda 2,5 qram lizin oldugu halda, 1 kq soya ununda 27 qram lizin vardir [6].

Ziilalin migdarina gora (45%) donli paxlali bitkilor arasinda soya birinci yerds durur. Soya
doninin 1 kqg-da 1,31-1,47 yem vahidi va 275-338 qram hazm olunan protein olur [2]. Soyanin 100
kq yasil kiitlasinds 21 yem vahidi, 3,5 kq hozm olunan ziilal vardir. Gévdasinin (saman) 100 kq-da
32 yem vahidi,5,3 kq ziilal vardir ki, xirdabuynuzlu heyvanlar (qoyun) torafindon yaxs1 yeyilir.

Soya unu vo jmixi heyvanlar tiglin ¢ox dayarli yemdir. Jmixda 47%, unda isa 40%-o qoder
ziilal vardir [1].

Basqa paxlalilar kimi soya torpagi azotla zonginlosdiron qiymatli yasil giibro vo ola solof
bitkisidir. Bildiyimiz kimi paxlali bitkilorin yigimindan sonra torpagmn hor hektarinda 60-110
sentnera godor ¢iirtintii qalir [5]. Soyan1 névbali okin sisteminds becardikds fasilasiz okin sistemina
nisboton mohsuldarligi 1,5 s/ha godor artmisdir [4].

Tadqgigatin maqgsadi

2018-2020-ci illordo kond tosorriifati heyvanlarinin qidalandirilmasi iigiin  g¢ox boyiik
ohomiyyato malik, karbohidrat ziilal balansini nizamlayan qarisiq yem bitkilari akinlarinin uzun
illordir ki, respublikamizda okilib-becarilmadiyini nozoro alaraq, Okingilik Elmi-Tadgigat
Institutunun Soki Dayaq Montagoesinda donli vo paxlali yem bitkilarindon-soya ve sorgonun tok vo
qarisiq sopinlarinds, keyfiyyatli yasil kiitlo mohsulunun alinmasini tomin edon somoarali sapin
miiddati vo tisullarinin dyronilmasi asas magsed olmusdur.

Material vo metodlar

Tarla tocriibolori 2018-2019-cu illordo Okingilik Elmi Todgigat Institutunun Soki Dayaq
Montogoasinin yemgilik sahasinin suvarma soraitinds aparilmigdir. Tadqiqatin materiali olaraq taxil
bitkilorindon sorqonun “Stavrapol” vo paxlali bitkilordon soyanin “Biyson” sortu ilo 2 miiddat, 3
tokrar, 18 variant olmagla (har lokin sahasi (4 m x 5 m) x 54 =1080m?) yollarla birge comi 1440 m?
sahodo todqiqat aparilmigdir.

Tarla tocriibalorinds hesabat, ucot va fenoloji miisahidolor V.R.Vilyams adina Umumrusiya
Elmi-Todqgigat Yemgilik Institutunun metodikasma uygun olaraq aparilmigdir. Tarla soraitindo
bitkilorin hoyat soraiti vizual olaraq izlonilmis, struktur elementlori 6l¢iilorak bitkilorin boytima
dinamikas1 tohlil edilorok, yasil kiitlo mohsuldarligi vahid sahadon ¢ixan mohsula gore
hesablanmisdir. Tadqigat isimizdo 2 amilli tarla tocriibasinds 1-ci amil sopin miiddati, 2-ci amil
gida sahosi olmusdur. Tocriibanin sxemi 1-ci codvaldo verilmisdir.

Tadqiqat isimizds soya vo sorgonun ham tok vo ham do qarisiq sopinloari ilo todqigat aparilmasina
baxmayarad, biz mogsadli sokilds soyanin yalniz tok sopinlordaki naticalorinin izahini veririk
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Cadval 1.Tacriibada soyanin tok sopin iisullar:

Sopin miiddati Bitkinin ad: Sopin iisullar1 Eﬁ;ﬁiﬁgizl;ﬁiﬁg
Aprelin 11 60 X 5sm 333
ongitnliyi Soya 60 x 10 sm 170
60 X 15 sm 111
Aprelin I 60 X 5sm 333
Orf’;uil”uyu Soya 60 x 10 sm 170
60 x 15sm 111

Tadgiqatin aqrotexnikas1 metodikada gosterilonlore vo Soki-Zaqatala bolgosi liglin tovsiya
olunmus aqroqaydalara uygun yerino yetirilmisdir.

Noticalar va onlarim miizakirasi

Miixtolif sopin miiddati vo {isullarinin soya va sorqgonun tok va qapisiq sopinlarinda struktur
elementlorinin vegetasiya arzinds necs inkisaf etdiyini izlomak {igiin I vo III tokrarlarin har birinds
miitomadi olaraq nisanlanmig 10 bitkinin iizorinds miisahidalor aparilmis, struktur elementlori
Ol¢iilorak codvallords geyd edilmisdir.

Todgiqat isimizdo soya vo sorgonun ham tok, hom do garisiq sopinlori ilo todgigat
aparilmasina baxmayaraq biz magsadli sokilds soyanin yalniz tok sapinlordaki naticalarinin izahini
veririk.

Miixtalif sopin miiddati va tisullarinin soyanin tok sopinlarinda struktur elementlarine tasirini
Oyranarkan aparilan tadqigatin naticasinds miiayyan etdik ki, miixtalif kombinasiyalarda bitkilarin
inkisafi demak olar ki, miixtolif olmusdur. Y1gimqgabagi soya bitkisinds orta hesabla bitkinin boyu,
paxlalarin yerlosmo hiindiirliiyli, paxlalarin sayi, budaqlarin say1 qeyd edilmis vo alinan naticalor
cadvallords gostorilmigdir.

2018-ci vegetasiya ilinds yigimgabagi soyada orta hesabla bir bitkida bitkinin boyu, paxlalarin
yerlogma hiindiirliiyii, paxlalarin say1, budaqlarin say1 cadval 2-ds geyd olunmusdur.

On yaxsi naticalor hor iki kombinasiyada aprelin III ongiinliiyiindo aparilan sopinlards
olmusdur. Beloa Ki, codval 2-do soyanin tok Sapinlorinds on yaxsi gida sahosi 60 x 10 sm sopin
sxeminds olmusdur ki, yigimqgabag1 tokrarlardan orta hesabla bir bitkinin boyu 116,2 sm, bir
bitkido paxlalarin yerlosmo hiindiirliiyii 18,6 sm, bir bitkidoki budaqlarin say1 14 odad, bir bitkidoki
paxlalarin say1 47,7 odod olmusdur.

Cadval 2. Miixtalif sapin miiddati va iisullarimin soyanin tak sapinlarinda struktur elementlarina tasiri

"Sapln . Bitkinin ad: Sapin iisullar1 | Bitkinin boyu Paxlalarin Budaglarin | Paxlalarin
miiddotlori (sm) (sm) yerlasma say1 (adad) | say1 (adod)
hiindiirliiyii(sm) | **Y Y
Aprelin 11 Soya tak 60x5 76,4 16,1 14 42,3
ongiinlityii 60x10 85,3 15,3 12 46,5
60x15 98,9 17,4 10 43,8
Aprelin 11 Soya 60x5 84,6 16,4 16 46,1
ongiinliiyii tak 60x10 116,2 18,6 19 47,7
60x15 98,4 17,9 12 41,3

Sopin miiddati vo isullarinin soyanin tok sapinlordoki mohsuldarligina tasiri 3-cii coadvoldo
verilmigdir. Belo ki, struktur géstaricilorinds oldugu kimi, mohsuldarligda an yaxsi naticalor aprelin
ligiincli ongiinlityiinds aparilan sopinlords alinmigdir. Soki Dayaq Moantagosinin suvarma soraitindo
aparilan todqigatlarin naticasi 3- cii cadvalds geyd olunmusdur.

Belaliklo, aprelin iigiincii ongilinliiyiinds soyanin tok sapinlorinds 60 x 5 sm gida sahasinds
hektarda 333000 bitki olan variantda mohsuldarliq 286,4 s/ha, 60 x 10 sm gida sahasinds hektarda
170000 odad bitki olan variantda 305,7 s/ha, 60 x 15 sm gida sahasinds hektarda 111000 odad bitki
olan variantda 291,7 s/ha olmusdur.
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Cadval 3. Miixtalif sapin miiddati va iisullarimin soyanin tak sapinlorinds mahsuldarhgina tasiri

Sopin miiddoti Sopin variantlari Yagsil kiitlo mohsuldarligi, s/ha
Aprelin II ongiinliiyii 60x5 sm 276,5
60x10 sm 289,4
60x15 sm 280,6
Aprelin III ongiinlityi 60x5 sm 286,4
60x10 sm 305,7
60x15 sm 291,7
Natica

Aparilan birillik tadgigatin naticasinds deys bilarik ki, sopin miiddstlorini miiqayiso etdikdo

on yaxs1 natica Il sopin miiddstinds alinmisdir. Sopin sxemlorini miiqayisa etdikda isa belaliklo,
geyd edo bilarik ki, on yiiksok mohsuldarliq 60 x 10 sm sopin variantinda alinmisdir. Bunun da asas
sobabi bitki arasi 60 x 5 sm qida sahasinds bitkilorin hektarda haddon ¢ox six olmasi, 60 x 15 sm
gida sahasinds isa hektarda bitkilorin saymnin az olmasidir.

=
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THE EFFECT OF PERIOD AND METHODS OF SOWING ON BIOMETRICINDICATORS AND

PRODUCTIVITY IN SINGLE SOWING IN SHAKI ZAGATALA REGION

R.M.Zamanova
Agricultural Research Institute of Crop Husbandry, Baku, Sovkhoz Ne 2,

Abstract. In recent years, more attention has been paid to the cultivation of soybeans in the country, which are

rich in protein and fat. Soybeans can be sown both mixed and single for fodder. As a result of studies of soybeans in
single sowings at different sowing times and methods, we see that the best results from the influence of both factors
were obtained in studies conducted in the 3rd decade of April in single sowings. The highest productivity was obtained
in the 60 x 10 cm sowing variant compared to the 60 x 5 cm and 60 x 15 cm feeding area. The main reason for this is
that the plants in the 60 x 5 cm food area are too dense per hectare, and the 60 x 15 cm food area is too small.

Key words: soybean, single sowing, green mass, sowing methods, sowing periods, productivity.

BJUSHUE CPOKOB ¥ CLIOCOBOB IIOCEBA HA BUOMETPUYECKHUE IMOKA3ATEJH U YPOXKA-

HOCTb COM B OJHOBUJIHBIX MOCEBAX IIEKU-3AKATAJBCKOM 30HbI
P.M. 3amanoea

Hayuno-uccnedosamenbckuil uHcmumym
semnedenus, baxy, Coexos Ne 2,
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Pe3tome. B nocnennue roapl O0JIbIIIOe BHUMaHUE B HaIIe peciyOJIMKe YAENsSeTcs BBIpAIIMBAHHIO COM. JIJis
KOPMOBBIX IIeJIei COsl BHIPAIMBACTCS KaK B CMEIIAHHBIX, TaK M OJHOBHIHBIX MOCEeBaxX. B pe3ynpTare McciemoBaHUi
coeBBIX 0000B B OJJHOBHIHBIX MOCEBAX MPH PA3IUIHBIX CPOKAX M CIOCO0aX IMoceBa, ObIIO BBISICHEHO, YTO HAMIYUIINE
PE3YNBTATHI TTO]] BIUSHHEM 000X (haKTOPOB OBUIN MOITYUYESHBI B HCCIIEAOBAHUSX, IIPOBEACHHBIX B 3-1 JeKaje ampens B
oIHOBHIHBIX ToceBax. [1o cpaBHeHMIO co cocobamu 60 X 5 cm u 60x 15 cM, camast BEICOKas ypOXKaifHOCTh ObLiIa Io-
mydena mpu criocode moceBa 60 X 10 cm. OcHOBHas IPUYHHA ATOTO 3aKIFOYACTCS B TOM, 9TO Ipu crocobe moceBa 60 x
5 M pacTeHus CIMIIKOM IUIOTHO pa3MellleHbl Ha | rekTape u MeHblie npu crnocobe nocesa 60 x 15 cM.

KoaioueBble ci10Ba: cost, OJHOBUAHBIN ITOCEB, 3€JICHAs Macca, CIIOCOOBI T0CeBa, CPOKH TIOCEBA, YPOIKAWHOCTb.

YK 633/635 631.8
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Pestome. B kakqoM NpUpPOIHO-DKOHOMHYECKOM paiioHE Ul ajanTalud H3y4aeT copTa W THOpUABI JUIs
JajbHEHIIero BHEJAPEHHE B IPOM3BOACTBA KyiubTyp. I[Ipm 3TtoM yumtoBhlaeT noTpeOHOCTh AIIK B chipbe,
OecrniepeOoitHOM oOecriedeHNH HaceleHHWs IPOMBIIUICHHBIX LEHTPOB IIepepabOTaHHAMH, a TaKKe CBEXHMH H
XpaHAMNMCS JIUTSIFHAN TIEPHO]] PACTCHUBOJYECKIMH NMPOAYKIMAMH. B roj npruema 3apy0eKHbIX COPTOB ¥ THOPHIIOB
Ha COPTO-UCHBITAHUS UX BKIIOYAIOT B PACHIMPEHHBIE KOHKYPCHBIE HCIBITAHHE, KOTOPHIE MPOBOAAT B COOTBETCTBHH C
eXKErogHO yTBepmkaeMbM IutaHoM pabotel coBMmecTHO KasHMMKO u KasHWMpuca. OcHOBHasE Henp STOTO THIA
UCTIBITAaHUH- YCKOPHUTH OIIEHKY HOBBIX 3apyOEXHBIX COPTOB 3a CYET BCECTOPOHHErO M3y4YCHHE B3aMMOJCHCTBHE
TeHOTHIIA CO CpeloH, TIIyOOKOTO CpaBHUTEIBHOro aHaimu3a 3(P(eKToB M ompeaeseHus apeana JydlIMX aJanTHBHBIX
coptoB. IIpu 3TOM HacTtosimee BpeMs OJHOM M3 BaXHEHIIMX 3a/1a4 COBPEMEHHOCTHU SIBISETCS YIydIICHHE CHAOKEHUS
HaceJIeHUs CTPaHbI BBICOKOBUTAMHUHHBIMH, SKOJIOTHUECKN 0€30MacHBIMHU NMPOJAYKTaMH ITUTAHUSA B TEYEHUE BCETO TOAA.
Pewenue sToi 3ajaul JOJKHO OCYHIECTBIIATHCS IIyTEM IIPUMEHEHUS HOBEMINUX JOCTUXKEHUM arpOTEXHUKU, PalOHU-
POBAaHHBIX M MEPCHEKTHBHBIX COPTOB M THOPHIOB, aIaNTUPOBAHHBIX K YCJIOBHSM PErMOHA, CO3JaHMS YCIOBHH IS
yIy4IIeHUs] Ka4eCcTBa M COKPAIICHUS MOTEPh MPOAYKIUH, TP MUHUMAJIBHBIX dHEPro3arparax, ¢ y4€TOM IPOIECCOB,
MIPOTEKAIONIUX B arpoIeH03¢e U CUCTEME, YeJIOBEK-arpOLIEHO03, YTO MO3BOJIUT B 3HAUUTEIBHOW Mepe YCTPAHUTh MPErsT-
CTBUSI IPUHATUIO PALIIOHAIIBHBIX X03IHCTBEHHO-9KOHOMUYECKHUX PEIIEHUH B PACTEHHEBOJICTBE.

KuroueBble cjioBa: JIbIHSA, COPT, CEMEHA, PENPOAYKIHS, KIACTEP, arPOTEXHUKA.

N3yuaemble 3apyOexHble COpPTa, B KOHKYPCHOM MCIIBITAHUM MPEBBIMIAIONINE CTaHAAPT MO
YPOXKalHOCTH, KayeCTBY MPOAYKLUHU, UM OTIMYAIOLIHECS BBICOKOW YyCTOMYMBOCTBIO K HeOaro-
IPUATHBIM (haKTOpaM CpeJibl U HEBOCHIPUUMYMBOCTBIO K Oosie3HsM. [loBbIllIeHHe KadecTBa MOATO-
TOBKH OIIBITOB Ha COPTOYYAaCTKAX, CHOCOOCTBYIOLINX YCKOPEHHIO CPABHUTEILHON OLIEHKH U BBISIB-
JICHUIO JIYYIIUX 3apyOEKHBIX COPTOB JBIHB JJISI HCIIOJIB30BaHMS JAHHOTO PETMOHA B TIPOM3BO/ICTBE.
JUia poBeNEHMsST COPTOMCHBITAHUS PYKOBOJACTBOBAIMCH IOJOXKEHUSAMH, KOTOpBIE H3JI0KEHBI B
«MeTouKe rocyapCTBEHHOTO COPTOUCIIBITAHUS CEIbCKOXO3SIMCTBEHHBIX KYyIbTYp». Pa3zmelenue
OTEYECTBEHHBIX, HMHOCTPAHHBIX U 3apyOexkHbIX copToB (Kazaxcran, Keipreicran, Y30ekucras,
Typkmenuctan, Azepbaiimxan, M3pamib u ap.) B ONbITaX COPTOMCHBITaHUSI 0aX4eBbIX KYIbTYp, B
L[EJIOM, CMOCOOCTBYET U3yYEHHUIO MPEIOTBPAICHHS CHCTEMAaTHYECKOTO BIUSHUS HEPETYIUPYEMbIX
(bakTopoB.

B kaxJ1oM IpupoIHO-3KOHOMHUYECKOM paiioHe JJIs aJanTaluyi U3y4aeT copTa U THOPHUAbI AJis
JaJIbHENIIero BHEAPEHUE B MPOU3BOACTBA KynabTyp. [Ipu aToM yunrtoBbiaer notpebHocTh AIIK B
ChIpbe, OecriepeOoHOM 00ecreueHnr HaceJIeHHs] TPOMBINUIEHHBIX [IEHTPOB MepepadoTaHHaMu, a

97



TaK)K€ CBEKHMHU M XPAHALIUMCS JUIMTEIbHUM MEPHUOJ PACTEHHBOJYECKMMH IMPOLYKIMAMHU. B ron
npueMa 3apyOeXHBIX COPTOB M THOPHIOB HAa COPTO-UCHBITAHUSA UX BKIIOYAIOT B PACIIMPEHHBIC
KOHKYPCHBIE UCIIBITAHUE, KOTOPBIE IIPOBOAAT B COOTBETCTBUM C €KEIOJTHO YTBEPAKAEMBIM IUIAHOM
pabotsr coBmectHo KasHMMKO wu KasHWUpuca. OcHoBHasg meiab 3TOr0 THMA HCIBITAHUN-
YCKOPHUTH OLIEHKY HOBBIX 3apyOEKHBIX COPTOB 3a CYET BCECTOPOHHEIO M3y4YCHHE B3aWMOJICHCTBHE
TEHOTUIIA CO CpelloH, ITyOOKOro CpaBHUTENBHOIO aHaiuu3a 3(PQEKTOB U ONpeleNcHUs apeana
Jy4IIUX aJallTUBHBIX COPTOB.

B 1mutaHbl KOHKYPCHOT'O COPTOMCIIBITAHMS BCEX COPTOYYACTKOB BKJIKOYAIOT: LIEIbIE CEPUU WIIN
HaOOPBI LIEBIX CEPUU COPTOB BTOPOT'O T0/1a UCTIBITAHUS, COPTA, OCTaBICHHBIC B UCIIBITAHUYU HA Tpe-
THU ToA. AHAJIU3 PE3yJabTaTOB MCIBITAHUM CEpPUH COPTOB BTOPOIO rojia B LEJIOM COPTOYYaCTKOM
IIPOBOJAT IO arpOKJIMMAaTUYECKON 30HE. 1Ipu 3TOM NpUBIEKAIOT TakKe JAHHBIE HUCIBITAHUE DTHUX
COPTOB B IIEPBOM I'0Jly Ha COPTOYYACTKAX PACIIMPEHHOr0 Habopa. AHAIN3UPYIOT JaHHbIE UCIIbITA-
HUS 110 K&KIOMY OIBITY U CpEHME IOKa3aTeNlu 1o BceM onbiTaM. CopTa IpynnupyroT 10 ypoxkaii-
HOCTH B CPEIHEM 110 BCEM OIBITAM Ha OCHOBAHUU CPEIHETr0 KPUTEPUS OLICHKH, PACCYMTAHHOTIO, KaK
IIpaBWJIO, OTAENBHO. 3apyOeKHble cOpTa IPYNIUPYIOT MO YPOKaWHOCTH B CPEJHEM IO BCEM OIIbI-
TaM Ha OCHOBAHUHU CPEIHEr0 KPUTEpHUs OLIEHKU, PACCUUTAHHOI'O Kak cpelnHee apupMeTHYecKoe
KpUTEpHUEB 110 KaxaoMy onelTy. Ha ocHOBaHMM aHanu3a MCHBITAHWM COPTOB IIEPBOTO U BTOPOIO
rojia BBIJEISAIOT MEPCIIEKTUBHBIE COPTa U COPTA, MOJUIXKALINE CHATUIO C UCTIBITaHUsA. 3apyOeKHbIe
COpTa, M0 KOTOPOM BO BTOPOM T'OJy MPOBOAMINCH UCHBITAHHS, MOTYT OBITh TPEIIOKEHBI K paiio-
HUPOBAHMIO, BKJIFOUCHHIO B YUCJIO EPCIEKTUBHBIX UM CHATHUIO C UCHBITAaHUA. 3apyOeKHbIEe COpTa,
BBIJICJICHHBIEC B YMCJIO NIEPCIIEKTUBHBIX, HA TPETUM I'0J] BKJIIFOYAIOT B IIJJaH KOHKYPCHBIX UCIIBITAHUI
Ha COPTOYYacTKaX JaHHOW 30HbI, @ TAKXKE B IJIaH OIBITOB COPTOBOM TEXHOJIOTMH U BHEAPEHHUE B
IIPOU3BOJCTBO.

[TpoekT miaHa copTOUCHBITAaHUS Pa3pabaThIBAIOT CIIELUAINCTHI COOTBETCTBYIOIETO OT/IENA C
Y4ETOM PE3YJIbTATOB COPTOUCIIBITAHUS 32 TEKYIIUN U MPOLUIbIE TOABI, a TAK)KE PEKOMEHJAuu 3a-
BeAytouiero otnaena. IlpeuioxkeHuss K MpoeKkTy IIaHa COPTOUCHBITAHUS OOCYKAAI0TCA HA YYEHOM
coere B KasHUMU pucoBoncta. ToUHOCTH MONEBBIX OMBITOB JOJKHA 00€CHEUYMBATh MOJyUYEHUE
KpUTEPHUsI OLIEHKH, TIO3BOJISAIOLIETO OLIEHUBATh NIPU YPOBHE NOBEpUTENbHOU BepostHOocTH 0,95 pas-
JINYUS MEXAY MCHBITBIBAEMBIMA COPTAMM MJIM BapUaHTaMU JIEMEHTOB COPTOBOM TEXHOJIOTMM WJIN
pa3OMBKy COPTOB M BapHaHTOB Ha rpymmbl. [loaroroBka mojeil ywyacta K MOJMBaM BKIIIOYAET:
OUYHCTKY MOJEH OT COPHBIX PACTUTEIBHOCTEN, OUMCTKA U PEMOHT ITOCTOSIHHONW OPOCHUTEIIBHOM CETH
U TUAPOTEXHUUYECKUX COOPYKECHHH, IUIAHUPOBKY IIOJIEH, PEMOHT M HaJaJKy IOJIMBHON TEXHHKH,
oOopynoBanusi U uHBeHTaps. [Ipu 3ToM HEOOXOAMMO YUYUTHIBaTH HE TOJBKO TPEOOBAHMSI CaMUX
pacTeHuil, Mo KOTOpble BHOCAT YAOOpEHHsI, HO U TOYBEHHO-KIMMATHYECKUE YCIOBHUS, TUI MTOYBBI
U MEXaHUYECKHM cOCTaB, MOIVIOTUTEIbHBIE CBOWCTBA, OOIYI0 CTENEHb OKYJIbTYPEHHOCTH. TOYHO
MPEJCTaBUTh 00ECHEUEHHOCTh MOYBBI OMOJIOTMYECKMMH Ba)KHBIMH 3JIEMEHTAMU MOXKHO, TOJBKO
MIPOBE/Isl TOYBEHHO-arPOXUMHUYECKOE 00CIe0BaHNE, COCTABUB HA UX OCHOBAaHUMU KapThl U KapTo-
I'PaMMBI U BBIIIOJHUB CIELUAIBHBIE OIIBITHI.

baxueBble KyJIbTyphl CIeAYyET pa3MeIlaTh Ha HEIMHHBIX 3€MJISIX WM 110 IUIACTy MHOTOJIETHHX
TpaB JBa roja noapsaxn. XOpouuld MPeIIIECTBEHHUK - MHOIOJIETHSAS 3aJI€XKb C JIESTKUMU CYITIMHU-
CTBIMU U CyNeCUaHbIMU MOYBaMU. J[7s GaxyeBBIX KYyJIbTYp PEKOMEHIYETCS CIEIyIoIIHe ceBO00O0-
pPOTBI:

1. Jlrouepna 1. JTrouepna
2. Jhouepna 2. JlronepHa
3. JIonepua 3. JIroniepua
4. BaxuyeBble 4. BaxueBble
5. BaxueBbie 5. baxueBsbie

6. Kykypysa (oBoriiu)
OpuruHanbHble ceMeHa 3apyOeKHBIX COPTOB (YMHUTHUPYIOT, BCIEICTBUE YEro B Psijie CIIy4aeB
BCXO0XECTh CHMXKaeTcsa. B IOPAAKE HUCKIIIOUCHHA pa3pC€Il€HO 3aKiIaJbIBaTbhb OIIBITHI OPHUI'MHAJIbHBIMHU

98



CEMEHaMH HWHOCTPaHHBIX COPTOB CO BCXOkecThio He Hmxke Il kmacca. OpuruHalbHBIE CeMEHA
MHOCTPaHHBIX COPTOB, HMMeIIUMe BcxoxkecTb Huxke Il kimacca, pa3MHOXAalOT C TeM, YTOOBl B
CJIETYIOIIIEM TOJ1y HA4aTh MCIBITAHHE COPTOB CEMEHAMU, OTBEUAIOITUMH TPEOOBAHUSIM IO BCXOXKECTH.
B cucrteme rocyaapcTBEHHOr0 COPTOHMCHBITAHHS TPYHTOBOM COPTOBOI KOHTPOJb OCYIIECTBISIOT IO
COpTaM CaMOOIIBUISIOIIUXCST 0aX4eBBIX KYIbTYp M KapTodens Ha CIeNUATbHBIX COPTOyYaCTKaX IS
IIPOBEPKH COPTOBBIX KA4eCTB CEMSIH M MOCAI0YHOT0 MaTepuana. EMy mosepraior, B epByro ouepelib,
npelHa3HAaYeHHbIC Ui COPTOMCIBITAHHMS  MAPTHM CEMSH W [OCAJO0YHOr0  MaTepuala,
KOTOPBIEBBI3HIBAIOT COMHEHMSI B JOCTOBEPHOCTH HX COPTOBBIX KkaudecTB. KommuecTBo 00pasIos,
MOJIJICKAIUX MPOBEPKE, M CPOK MPEAACTABIICHUSI UX HA TPYHTOKOHTPOJb B pa3pe3e COPTOYYACTKOB,
KYJIBTYpP U COPTOB €KEroJJHO YCTaHABIMBAIOT OTBETCBEHHBIIN OTAEN Ha CIAEAYIOUIHil TO1I.

B KasHUU pucosoncrtea um. M.)KaxaeBa mo pesynpTraraM HCCIEIOBaHMM M3y4deHa U JaHa
orieHka 21 copToB AbIHU 3apyOEKHOM CEJNEKINH IS JallbHEHIIero paciinpeHus MOCEBHBIX IJIOMAAeH
¥ OJTHOBPEMEHHO YCKOPEHHOTO BHEAPEHUS B IIPOU3BOJICTBO. bbutH 0TOOpaHbI Hanbosee aqanTHBHBIC K
MECTHBIM YCJIOBHUSIM BBIJIENHMBIIMECS 5 copTa abiHb: Koii-6am (Y36ekucran), Ananac (Poccus), AGH-
Hagar (VY306ekucran), WUzpamns (M3pauns), Ana-Xama (Y30€KHCTaH) C BBICOKMMH BKYCOBBIMH H
TEXHOJIOTHYECKUMH KaueCTBaMH, ypokaHOCThIO 10-25 T/ra, obmagarommx cpeaHel JeKKOCThIO U
TPaHCIIOPTAOETBLHOCTHIO. (PUCYHOK 1).

AOH Ha6af

Koiibar AHaHac
Pucynok 1 — Briaenusiinecs 3apy0OeKHbIE COPTa IbIHbD

AJanTUpoBaHHBIE K MECTHBIM YCJIOBUSIM COpTa AblHb B ycnoBusx Kazaxcranckoro Ilpuapanbs
Ke3bimopnuackoit 001acTH, 1acT BO3MOXKHOCTh PACIIUPEHHUS TIOCEBHBIX IUIOMIAJIEH Oax4deBbIX
KYJbTYp, a TaKkKe TOAHSTH MPOIYKTUBHOCTH 3TUX 3e€MeNb B PErHoHe, 3(h(EKTHBHO HCIOIB30BaTh
TPYZIOBBIE PECYpPChl TIOBBICUTTh SKOHOMHKY PETHOHA, CMSTYUTh HKOJOTMYECKYI0 OOCTaHOBKY,
BO3BPATHUTH B CEIbCKOXO3SMCTBEHHBIN 000pOT 3a0pOIIEHHBIE YTO/Ibs U JJOBECTH MOCEBHBIE TLIOIIAIH
naeHU 710 10 -12 ThIic.ra, OTKPHITH HOBBIE pabouyre MecTa U JOCTHYh KPYIJIOAUYHOTO OOECTIeYEeHUs
HACEJIEHUS SKOJIOTMYECKU KPU3UCHOTO PETHOHA CBEKEH BUTAMUHHOM MTPOAYKIHEH.
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Summary. In each natural-economic region, for adaptation, he studies varieties and hybrids for further in-
troduction into crop production. At the same time, it takes into account the need of the agro-industrial complex for
raw materials, uninterrupted provision of the population of industrial centers with processed, as well as fresh and
stored for a long period of plant products.

In the year of accepting foreign varieties and hybrids for variety trials, they are included in the extended
competitive testing, which is carried out in accordance with the annually approved work plan jointly by KazNIIKO
and KazNIIRis. The main goal of this type of testing is to speed up the assessment of new foreign varieties through a
comprehensive study of the interaction of the genotype with the environment, in-depth comparative analysis of the
effects and determination of the range of the best adaptive varieties. At the same time, one of the most important
tasks of our time is to improve the supply of the country's population with high-vitamin, environmentally friendly
food products throughout the year. The solution to this problem should be carried out by using the latest achieve-
ments of agricultural technology, zoned and promising varieties and hybrids adapted to the conditions of the region,
creating conditions for improving the quality and reducing product losses, with minimal energy consumption, taking
into account the processes taking place in the agrocenosis and the human-agrocenosis system , which will signifi-
cantly eliminate obstacles to making rational economic and economic decisions in crop production.

MMPOAYKTUBHOCTDb AJAIITUPOBAHHBIX COPTOB COU PA3/IMYHBIX I'PYIIII
CIIEJIOCTH B YCJIOBUAX OPOHIEHUA IO KHOT'O KAZAXCTAHA

Beiicenoaesa M.E., ookmopanm PhD
Kazaxckuii nayuonanbHwlll azpapHulil UCCIe008amenbCKUll YHUSepcumen,
2. Anmamui, Pecnyoauka Kazaxcman
Kannapoea A.A. kanouoam cenbckoxXo3AUCMBEEHHBIX HAYK, Npogeccop
Kaszaxckuii nayuonanvnwiii acpapHulii uccie008amenbCKull YHUGepCcumem
Co10wik /1. A. - ookmop c/x H., npogeccop
TOO «IOz0-3anaonvlii HAYYHO-UCCIEO0B8AMENLCKULL UHCIUMY M HCUBOMHOB0OCMEA U
pacmenuesoocmeay Pecnyonuxa Kasaxcman, 2. [llvimkenm, noc.Taccaii, yn.0O.Ecanuesa, 5

Pe3iome B cratbe npuBeeHb! pe3yibTaThl NpuMeHeHnu Gocdopa B HopMme Pgy K/Ta 10]] OCHOBHYIO BCIIAILIKY
YpOXalfHOCTb 3€pHa COM MoBbIcHIach Ha 3,0-5,2 11/ra, a COBMECTHOE MCTIONb30BaHHE (OCHOPHO-KAIUIHHBIX yIo0pe-
HUM TI0J OCHOBHOW 00paboTkoi mo4B B HopMe PggKyg KT/Ta B JEHCTBYIONIUX BEIIECTBAX CIIOCOOCTBOBANN 3HAYH-
TEJEHOMY TIOBBIIICHUAIO YPOXKAWHOCTH 3epHA cou Ha 12,9-16,4 1/ra mo cpaBHEHHIO C KOHTPOJIBHBIM BapHAHTOM
ombiTa. Hanbounpinas ypoxxaitHOCTB 3epHa cou 40,5 1i/ra monydeHa npu o6paboTKe ceMsiH COM IpenapaToM alarnTo-
renoM [la-2-1 u BHeceHue (ochopHO-KAINHHBIX y10OpEeHHH 101 OCHOBHYIO BCHaIIKy B HopMe PgoKyo K/ra mo ru-
6puny I'C-674. Beicota aToro rudpuaa 3a rojsl ucciieoBanuii cocrasmia 91,5-92,9 cM, ¢ npuKpersieHneM HIDKHUX
60008 Ha BBICOTE 7,6-7,9 cM, Macca 1000 3epeH y atoro rubpuaa cocraBuia 140,4-171,2 r u ObUIM CaMBIMU KPYTI-
HBIMHU CPeIH U3YYEHHBIX COPTOOOPA3OB COHU. JJOBOIBHO BBICOKASI YPOKaWHOCTE 3€pHA COM (POPMUPOBAINCE y COP-
ta «Hanmexma» 38,9 w/ra, nmpu BeicoTe pactenuid 83,9-96,7 cm u macce 1000 3epue 120,2-132,8 r. [Ipukperuienue
HIOKHUX 0000B oTMedanuch Ha BbicoTe 9,7-10,0 cM, 3TO OYeHb IIEHHbIE XO3SHCTBEHHBIE TIPU3HAKK, 0O MPU Mexa-
HU3UPOBAHHON yOOpKe MOTepH ypokas CHMXKaeTcs A0 MuHUMyMa. Ha done QochopHO-KanuiHBIX yao0peHuid
PsoK4o Kr/Ta mOJT OCHOBHYIO 00pabOTKY MOYB ¢ OOpabOTKOW CEMSH COW TpenapaTroM aganToreHa W MOAKOPMKON
a30THBIMH yI00peHusiMu B HopMe Nsg KI/Ta B Ha4aJIbHOM 3Talle €€ pa3BUTHS CIIOCOOCTBOBAIIM  YBEJINYEHHIO BBICOTA
pacrenuii con y copra «Hanexnap» no 103,2 cM, y rudpuna I'C-674 — 100,1 cm n copra «Cabupa» 1o 96,4 cMm ¢
HaKoIUIeHneM o011eii Onomacchl B ymiepd 00pa3oBaHHIO ypOKalHOCTH 3epHA cou. Tak, Ha BapHuaHTe, I1e MPUMEH -
ek a3oTHble ynoopenus NS5O xr/ra B Buae noaxkopMku Ha QoHe (pochopHO-KaIMHHBIX HanOOIbIIast ypoxKaitHOCTh
3epHa cou (OPMHUPOBAINCH Ha ypoBHe 38,8 1/ra.
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BBenenue

B nocnennue 10 et BMHUpe 3HAYUTENBHO YCUIIWJICA MHTEPEC K HMCIOJIb30BAHUIO PACTH-
TEbHBIX OCKOB JIJIS MHINEBBIX IeNiel. biaaromapsi BBICOKOMY COAEpKaHHUIO OelKa M Macia cost
ABIISIETCS. OCHOBHOM KYJIb TYpOH, KOTOpasi HEOOX0AMMa B pallioHaX MUTaHMs YeloBeKa, CKOTa U
nTullpl. [0 aMHHOKHCIIOTHOMY COCTaBY OEJKOBBIM KOMIUIEKC COM MPAKTHYECKH HE YCTYIaeT
TaKOBOMY B Msice,01aroiapsi 4eMy OHa MOXKET ObIThb OTHECE Ha K Ba)KHEHIIMM PacCTUTEIbHBIM
MCTOYHHMKAM mpoTerHa [1-3]. DTo mouTu eAMHCTBEHHBIN MOJIHOLEHHBIA PACTUTEIbHBIN OEJOK,
coJlepKalliil Bce aMUHOKHUCIIOTHI, HEOOXOJUMBIE UIsi HOPMAJIBHOTO POCTa M Pa3BUTHS KUBOTO
opranusma [4]. Cost — IeHHOE pacTeHHE C arpOHOMUYECKONW TOUKH 3PEHHUS, T.K., SIBISISICH a30T-
¢dukcaropom, oHa oborailaer MoYBy a30TOM, YIYUIIAeT ee CTPYKTYpy [5]. DddextuBHoe yBe-
JMYEHUE MPOU3BOJICTBA COM MOXKET OCHOBBIBATHCS TOJIBKO Ha COBPEMEHHBIX YJIBTPACKOpOCIIE-
JIBIX COpPTax, 3TO MO3BOJMT BO3/AEIBIBATH COIO B YCIOBHSIX KOPOTKOr0 0€3MOpO3HOro rnepuoa. B
KazaxcTtane OCHOBHBIMH COECCIOUIMMHU PErMOHAMHU SIBJIAIOTCA AjmaTuHCKas u BoctouHo-
Kazaxcranckas o6nactu. C BBeleHUEM PHIHOYHBIX OTHOIIEHUI B CTpaHe CIPOC Ha COI0 C Kak-
JIBIM TOJIOM TOBBIIIAETCS KaK BO BHYTPEHHEM, TaK U BO BHEIIHEM phiHKax. K coxanenuto, B Ka-
3axCTaHe OIlylaeTcs MAeQUIMT COPTOB COM MPHUCIHOCOONEHHBIX K MECTHBIM IOYBEHHO-
KJIIMMAaTUYECKUM YCIIOBHSIM, a TaKXe HE pa3paboTaHbl PEKUMBI MUTAHUSA M WX COPTOBAsl arpo-
TEXHOJIOTHS C Y4€TOM OMOJIOTMYECKO 0COOEHHOCTH BO3/IENIBIBAEMBIX HOBBIX COpTOB cou. I[lo-
3TOMY ypPOKaWHOCTh COM B YCIIOBHSX IIPOU3BOJCTBA o4eHb HU3Kast 20,0 1/ra, a B ycinoBusx Typ-
KECTAaHCKON 001acTu B pa3nuyuHbIX (Gopmax arpodOpMUPOBAHUS BEIUYMHA YPOKAMHOCTH CO-
craBinsieT Bcero aumb 11-13 m/ra. B 9T0ii CBSI3M, €XeroaHas IUIOMAAb OCeBa COM B YKa3aHHOU
00J1aCTH ¢ KaXKIbIM IOJI0M coKparaeTcs u coctapiseT 0,2-0,3 Teic.Ta.

PesyabTaTsl ucciienoBaHui

[To pe3ynbraraM 3KOJOIMYECKOro coproucnbiTaHus aisi ycioBuil HOxxHoro Kazaxcrana
BbIJIeJIEHO TpU copToodpasua cou «Hanexna», «'C-674» u «Cabupay», KOTOpbIE B YCIOBUSIX CYXOI0
JKApPKOro KJIMMara MEHEe pacTpecKUBAIOTCS C (OPMUPOBAHUEM JOBOJIBHO BBICOKOH ypOXkailHOCTH
3epHa col. MHOrofeTHHE 39KCIIEPUMEHTAIBHbIE PAOOThI IO NPUMEHEHNI0 MUHEPAIBHBIX yA00peHUi
U TIpenapara a/IalToreHa MpoBOAWIMCH Ha CTAl[MOHApPHOM ONbITE OT/eNa «3eMyeaene U pacTeHre-
BoAcTBO» TOO «tOro-3anagHoro Hay4HO-HCCIE0BATEILCKOIO NHCTUTYTA KUBOTHOBOZACTBA U Pac-
TEHUEeBO/ICTBa». OCOOEHHOCTH MOTOAHO-KIMMATHYECKUX YCJIOBHIA 3a rOfibl MPOBEJICHUS MCCIIEI0Ba-
HUH (TeMIepaTypHbIi peXUM, KOJIMYECTBO aTMOC(EPHBIX OCAIKOB U OTHOCUTEIbHAS! BIaXKHOCTh BO3-
JTyXa) UMEH CYIIECTBEHHbIE PA3HUILIbI [0 CPABHEHHIO C MHOTOJIETHUMH IOKa3aresiMu. B crnoxus-
IIMXCS YCIOBHSX MOTOAHO-KIMMAaTHYEeCKHEe (PaKTOpbl OKa3alk ONpe/ielIeHHOE BIMSHUE Ha pOCT, pas-
BUTHE U (HOPMUPOBAHUE MTPOYKTUBHOCTH COU B YCIIOBUSIX OpOIIEHHs. Bech KOMIUIEKC MPOBEICHHBIX
arpoOTEXHOJIOTMYECKUX MEpONPUATHII B Mae Mecsle CHOCOOCTBOBAIM OYHMILEHHIO IOCEBOB COM OT
COpPHSIKOB M Oj1aroziapsi 3amacam BJard B TOYBE IMOJIEPKUBAIach BJIAKHOCTh [OYB Ha YPOBHE ONTH-
MaJbHOT0, I0O3TOMY B 3TOM MeCsIIe MPOBOANTD MOJIMBBI HE MOTpeOoBaock. B 3ToM rofy nepsblii mo-
JIMB COM MPOBOJIMIIUCH 7 UIOHS MPH CHUKEHUU MPEIIOIMBHON BIaXKHOCTH TIOYB Ha ypoBeHb 70,3% oT
HB nonvBHO#M HOpMBI 660 M/ra, BTOPOM MOJIMB IPOBIWJIACH 22 UIOHS — HOpMOK 720 m/ra. 3a MIEPUOL
HIOJTb-aBTYCT MECSIIEB IS TIO/IEP KAHUS TIPETOIMBHON BIAXHOCTH TO4YB Ha ypoBHe 70-75% ot HB
MPOBOJIMIINCE 5 MOJIMBOB MOIMBHBIMU HOpMamu 700-780 m/ra. B 1emom B YKa3aHHBINA TOf Ul MOA-
JIep’KaHus MIPEANIOIUBHON BIaXKHOCTH TOYBBI Ha YPOBHE ONTUMAIBHOTO C YYE€TOM OHOJIOTMYECcKOi
HOTPEOHOCTH COM K BOJIE 3a TIEPUOJ BEreTaluy MOTPeOOBATIOCh MPOBECTH 7 MOJIMBOB OPOCUTEIBLHOM
Hopmoit 4940 m°/ra. HeoGXOIMMO OTMETHTB, UTO IIPU UACHTUYHBIX YCIOBUAX BO3JEIIBIBAHUS C IOJ-
JIepKaHUEM €MHOTO PeXUMa OpoLlIeHHs st o0ecriedeHnst BoponoTpedHocTH copta «Ha nexnay 3a
BEreTaIMI0 MOJMBAINCH 8 Pa3 ¢ OpocuTeNbHOM HOpMo# 5500 M>/ra. DToT COPT IO CPAaBHEHHIO C COp-
ToM «Cabupa» u tubpugom ['C-670 Ha 12-14 nHeit mozxe co3peBaroT (JIMHA BETETAIIMOHHOTO MepH-
ona — 148-150 cyTok), mosTomy Jutst odecrieueHns BoornorpedHocTr copra «Hanexmay, odiee anciio
MIOJIMBOB YBEJIMUWIMCh HA OJHOTO MosmBa.ClIOKUBILMECS MOTOJHO-KIMMAaTUYECKUE YCIIOBUSI ITOTO
roia CriocoOCTBOBAIIM HAaKOIUIEHHUIO XOPOLIMX 3aMlacoB BJIard K Hayally OCEBHOrO nepuoja cou. Ha
(oHEe ONTUMAIILHOTO TEMIIEPATYPHOTO PEXKHUMa BCXOAbI COU ObUIM JPY>KHBIMU U PaBHOMEPHBIMU
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(TIoJTHBIE BCXOJBI IO BCEM HM3YYEHHBIM copTaMm mojydeHo uepe3 8-10 mueit).Onrumuzanus pe-
KUMa OPOIIEHHUS CIOCOOCTBOBAIN 3()PEKTUBHOMY HCIIOIB30BAaHUI0 MHUHEPATBHBIX yI0OpECHUIA.
Tak, Ha (oHe 6e3 ynoOpeHHil ypoKaifHOCTh COM B 3aBUCHUMOCTU OT OMOJIOTHYECKUX OCOOEHHO-
CTel M3y4aeMbIX COPTOOOpa3IoB Koiedanuck B mpenenax 18,5-20,6 n/ra. Ha Bapuante, rae ce-
MeHa cou oOpabaTeIBaiCch npenapaToM agantorena [la-2-1 ypoxaitHocTs copta «Hanexna» u
«I"C-674» yBenuuunuce 1o 24,1 1/ra, a y copra «Cabupa» cocraBuwia 22,3 n/ra. bnarogaps
JEMCTBUIO a/IaliTOTeHa YPOXKAMHOCTh 3epHa cou coctaBmia 22,3-24,1 1/ra, 4To CyIIECTBEHHO
BBIIIIE TI0O CPABHEHUIO C KOHTPOJIbHBIM BapuanToM. [lon BiausiHHEM MpemapaTa aJanToreHa ypo-
xaifHOCTh copTa «Hanexxma» Bo3poc Ha 3,5 1/ra, y coproodpasna «Cabupay NOBBIILIEHHE YpPO-
JKaHOCTH 3€pHa cou cocTaBmia 3,2 1/ra, a y ruopuna «I['C-670» 3ToT mokaszaresb yBEITHIUIICS
1o 5,6 n/ra. CiienoBarensHo, 00pabOTKa CEMSIH COM MPErmapaToM CIIOCOOCTBOBAIH YBEIUYCHUIO
YpOXaiHOCTH 3epHa com Ha 3,2-5,6 11/Ta, Ipu cpeaHeit ypoxainoctu 22,3-24,1 11 ¢ rekTapa 1o-
ceBHo# momanu (tabmuma 1). [pu npumenenun ¢ochopa B Hopme Pgg K/ra moa ocHOBHYIO
BCIAIIKY YPOXailHOCTh 3epHa coM moBbicwiack Ha 3,0-5,2 11/ra, a COBMECTHOE HCIOJIb30BaHUE
docdopHO-KaTUIHBIX YIOOpPEHHIA MO OCHOBHOM 00paboTKoii mouB B HopMe PgoKy Kr/Ta B meii-
CTBYIOIIIMX BEIECTBAX CIOCOOCTBOBAIM 3HAYUTEIHHOMY MOBBIIICHUIO YPOXKaWHOCTH 3€pHa COU
Ha 12,9-16,4 1/ra 10 CpaBHEHHIO C KOHTPOJIBHBIM BAPHAHTOM OIIBITA.

Haubonbimas ypoxaitHocTs 3epHa cou 40,5 1ra noiaydyeHa npu o0paboTKe CeMsIH COU Tpe-
napatoM agantoreHoM Ila-2-1 u BHecenue ¢ochopHO-KaMUIHBIX yIOOpeHHUH MO OCHOBHYIO
Bernamky B Hopme P60K40 k/ra mo rubpuny I'C-674. Beicota 3Toro rudpuaa 3a rojibl UCCIEI0-
BaHui cocTaBmwia 91,5-92,9 cm, ¢ mpukperieHueM HUXKHUX 0000B Ha BhICOTE 7,6-7,9 cM, Macca
1000 3epen y storo rudbpuaa cocrabuna 140,4-171,2 r u ObUIIM caMbIMH KPYITHBIMU CPEAH U3Y-
YEHHBIX COPTO00pa3oB cou. [l0BOJIILHO BBICOKAs ypOXKaHHOCTH 3epHa COM (POPMHUPOBAIHCH Y
copra «Hanexna» 38,9 n/ra, npu BeicoTe pactenuit 83,9-96,7 cm u macce 1000 3epne 120,2-
132,8 a. [Ipukperienue HUKHEX 0000B oTMeuanuch Ha Beicote 9,7-10,0 cM, 3TO OYCHb IICHHBIE
XO03SUCTBEHHBIE MMPU3HAKK, OO MPU MEXaHU3UPOBAHHOM yOOpKe MOTEPH ypoiKasi CHUKAETCS J10

MHUHUMYMa.
Taonuua 1 .Biausinue MUHepaJILHBIX yI100peHUil U mpenapara «AJanToreH» Ha NMPOAYKTHBHOCTb COPT000-
pa3unoB COu
BapuanTel onbita (CopTooOpasisl | Beicora pacrennii, |Bricota mpukperie- Macca 1000 cemsiH, T [YpoxaiiHOCTB, I/ta | CpenHss
™M HUS HOKHUX 0000B, ypoKaii-
cM HOCTb, 1I/Ta
l-iiron [2-iirox 1-ii rox 2-iiron |l-irom | 2-iirox l-iirox |2-firox
Bes ynobpenuii «Hanexna» 80,1 96,0 9,0 8,6 114,0 110,4 21,3 19,9 20,6
(KOHTpOITB) «Cabupay 78,6 68,2 8,2 8,0 115,0 1112 20,1 18,1 19,1
«'C-674» 75,0 57,1 7,1 6,9 140,8 128,7 19,2 17,7 18,5
AnanroreH [1a-2- | «Hamexnma» 92,5 79,8 9,8 9,4 123,2 1151 24,4 23,8 24,1
1 «Cabupay 91,8 78,5 8,5 8,9 120,5 118,1 22,5 22,0 22,3
«I'C-674» 88,1 77,6 7,6 7,2 150,9 132,7 24,6 23,5 24,1
P60 «Hanexma» 90,5 79,6 9,6 9,1 123,0 114,6 24,7 23,0 23,9
«Cabupay 81,5 78,4 8,4 9,0 122,1 116,8 23,8 20,4 22,1
«['C-674» 87,1 774 74 7,0 158,6 130,5 24,5 22,8 23,7
P60K40 «Hanexna» 97,6 79,8 9,8 8,9 131,5 118,6 34,4 32,3 334
«Cabupay 83,4 78,5 8,5 9,1 129,8 119,1 32,9 31,1 32,0
«'C-674» 90,8 78,3 8,3 7,2 165,6 133,5 35,8 34,0 34,9
P60K40 + anman- «Hanmexmna» 96,7 83,9 10,0 9,7 132,8 120,2 39,1 38,7 38,9
TOTEH «Cabupa» 82,6 75,4 8,5 9,2 133,6 123,5 38,1 37,4 37,8
«I'C-674» 92,9 91,5 7,9 7,6 171,2 140,4 42,3 38,6 40,5
P60K40N50 + «Hanmexma» 103,2 88,3 11,3 10,5 133,5 119,6 37,6 37,0 37,3
aJanToreH «Cabupay 96,4 79,7 9,1 9,8 132,8 121,4 37,0 35,8 36,4
«'C-674» 100,1 84,4 8,4 8,0 165,60 140,0 39,8 37,7 38,8

N3 nzygaembix copTooOpa3ioB HU3KOPOCIOCTHIO OTInYanuchk copT «Cabupa» 75,4-82,6 cm
C IpUKpeIIeHHeM HUKHUX 0000B Ha BbicoTe 8,5-9,2 cM u nipu Macce 1000 cemsin 123,5-133,6 T
CpemHsisi ypOXKaHOCTh 3epHa cou coctaBmia 37,8 m/ra. Ha done ¢pocopHo-KanmuitHbIX yrnoope-
Huit P60K40 kxr/ra noj ocHOBHYIO 00pabOTKy MOYB C 0OpabOTKOM CeMSH COM IpenapaToM aaan-
TOT€Ha U TMOJKOPMKOW a30THBIMU ynoOpeHusimu B HopMe N50 kr/ra B HauaiabHOM 3Tare ee pas-
BUTHSI CITIOCOOCTBOBAJIM YBEJIMYECHHUIO BBICOTA pacTeHui con y copra «Hanexns» no 103,2 cm, y

102




rubpuga 'C-674 — 100,1 cm u copra «Cabupa» 1o 96,4 cM ¢ HaKOIUIEHHEM 0011Iell OMoMacchl B
yiepd 00pa3oBaHUIO ypoKalHOCTH 3epHa cou. Tak, Ha BapHaHTe, Iie IPUMEHSUINCh a30THBIE
ynoopenust N50 kr/ra B Buze moakopMku Ha GoHe (hochopHO-KaIMHHBIX HAaMOOJbINAs YpOsKaii-
HOCTh 3€pHa con (opMUPOBAIHCH Ha yYpoBHE 38,8 11/ra.
Ha aToMm BapmanTe yposkallHOCTh 3epHa cou y copta «Hamexma» u y coproodpasma «Ca-
O6upa» ObLTM HECKOJIbKO HUXE 37,3 1 36,4 11/Ta COOTBETCTBEHHO.
3akiao4eHue

Takum 00pazom, B YCIOBHSX OPOIICHHUS MPH ONTHMH3ALMU TOJIMBHBIX PEKHUMOB COU d(-
(EeKTUBHOCTh UCHOJB3YeMbIX (HOCHOpPHO-KATUHHBIX YyIOOpEeHUN W Impemnapara aJanToreHa co-
IPOBOXKAAIKNCH (POPMU"POBAHMEM BBICOKHX YPOKAEB 3€pPHA U €€ MPOAYKTHUBHBIX AJIEMEHTOB, U
MPUMEHEHHE a30THBIX yI00peHHil B BUIE OJKOPMKH B Ha4aJIbHOM 3Talle pa3BUTHE COU HE CII0-
COOCTBOBAJIM K TMOBBIIICHUIO YPOXKAWHOCTU 3€pHA, HA0OOPOT BEIMYMHA €€ HECKOJBKO CHH3U-
JI0Ch.
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RESUME The article presents the results of optimization of water and food schedule of soybean using the
adaptogen Pa-2-1 in the conditions of dry and hot climate of the South of Kazakhstan. It was found that under
identical cultivation conditions with the maintenance of a single irrigation schedule to ensure the water requirements
for the variety "Nadezhda" during the growing season was irrigated 8 times with an irrigation rate of 5500 m*/ha.
This variety compared to the variety "Sabira" and hybrid GS-670 matured 12-14 days later (the length of the grow-
ing season - 148-150 days), so the total number of watering increased by one to ensure the water requirements of the
variety "Nadezhda".

The application of phosphorus in the rate of Pgok/ha during the main tillage increased the soybean grain yield
by 3.0-5.2 c/ha, and the combined use of phosphorus-potassium fertilizers during the main tillage in the rate of
PeoK4o kg/ha in active substances contributed to a significant increase in soybean grain yield by 12.9-16.4 c¢/ha com-
pared to the control. The highest soybean yield of 40.5 c/ha was obtained with the treatment of soybean seeds with
the adaptogen Pa-2-1 and the application of phosphate-potassium fertilizers during the main tillage in the rate of
PeoK4o k/ha for hybrid GS-674. The height of this hybrid during the years of the research was 91.5-92.9 cm, with the
attachment of the lower beans at a height of 7.6-7.9 cm, the weight of 1000 grains of this hybrid was 140.4-171.2 g.
This hybrid has the largest weight for 1000 grains among the studied soybean varieties. High yield of soybeans were
formed in the variety "Nadezhda" 38.9 c/ha, with a plant height of 83.9-96.7 cm and 1000 grain weight of 120.2-
132.8 g. Attachment of the lower beans were noted at a height of 9.7-10.0 cm, this is a very valuable economic trait,
because with mechanized harvesting yield losses are reduced to a minimum. The application of phosphorus-
potassium fertilizers PgK,okg/ha during the main tillage with adaptogen and nitrogen fertilizers treatment in the rate
of Nso kg/ha in the initial stage of crop development have increased the height of soybean plants for the variety
"Nadezhda" to 103.2 cm, hybrid GS-674 - 100.1 cm and variety "Sabira" to 96.4 cm with the accumulation of total
biomass to the detriment of soybean grain productivity formation. Thus, the variant where nitrogen fertilizers N50
kg/ha were used in the form of top dressing with phosphorus-potassium, the highest yield of soybean grain were
formed at 38.8 c/ha.
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Pe3tome: B pesysbrare nccnenoBaHuid ObUIO BBISBICHO, YTO UCIIOJIb30BaHUE MUKPOOHOIOTHYECKOTO Mpena-
para «baitkanr DM 1» oka3zano CYIISCTBCHHOC BIMSHUEC Ha (POpMUpOBaHHME YpOXKAHHOCTH KIyOHE#H Kaprodes.
MakcumanbHBIl IPUPOCT yporkas Kaprodens obecrieunsl BapUaHT, B KOTOPOM ITPOBOAMIIACH MPEANoceBHas o0pa-
0oTKa moYBHI + TpexkpaTHas 00paboTka BereTupyrouux pacrenuii - 18,1 11/ ra. Haubonee adpdexTrBHBIM yiyurie-
HHeM (PUTOCaHUTAPHON CHTYallMH B IOCeBax KapTodels sBiseTcs MpearnoceBHas o0padoTKa MOYBbI B COUETAHHH C
TPEXKPATHBIM BBIPAIMBAHHEM BETeTHPYIOIIUX PACTCHUI.

Kntouesvte cnosa: xaprodens, GUTOCAHUTAPHOE COCTOSHUE TIOCEBOB, YPOXKaWHOCTh, MUKPOOHOJIOTHYECKUI
npenapar

[IpuMeHeHre MUKPOOMOIOIMYECKUX IMPENapaToB B KOMIUIEKCE C COBPEMEHHOM arpoTex-
HUKOW IMO3BOJIUT PEaM30BaTh MOYBECHHO-KIMMATHUYECKUI TMOTeHnuan arpoianamadra Ha 60-
80% (Bmecto cymiectBytonux 20-30%) [8]. A Takke OMOJOrMYECKH MOTEHIUAT KYJIbTYPHBIX
pacTeHuil, KOTOPBI Ha CETOAHSIIHUN JeHb HUCIONb3yeTcsl HeAocTaTouHo 3 dextusHo [1, 2, 10].
B mocnennue ronpl MOSIBIIIMCH ITyOJIMKAIIMA O MPOW3BOJICTBEHHBIX HCIIBITAHUSAX OMOmpenapara
«baiikan OM-1», npuMeHeHre KOTOPOro o0ecreyrBaeT MOBBIIIEHHE YPOXKaHHOCTH CEeITbCKOXO-
3UCTBEHHBIX KyNIbTyp [3-7, 9]. Llenbro HammMX WCCIEIOBaHWM OBUIO W3YYECHHE 3aBUCHMOCTH
ypokaitHOCTH KapTodens U (puTocaHuTapHOE COCTOSTHHE €Tr0 MOCaJOK OT MoKa3aTesei MOYBeH-
HOTO TUI0/I0PO/IUs TIPU MPUMEHEHUN MUKpoOuoJoruueckoro npemnapara «baiikan OM-1».

CoOTBETCTBEHHO, HAMH PEUIATUCH CIEIYIOIINE 3a/1a4H:

1. Ouenuts ypoxxaitHOCTb KapTodens;

2. OmnpenenuTh BIWSHUE MUKpoOHojormueckoro mpemnapara «baiikan OM-1» Ha ¢uTocaHu-
TapHOE COCTOSIHUE TOCAI0K KapTodeis;

3.

MarepuaJjbl 1 METOABI HCCJIEIOBAHU I

[Tonesble ncciie1oBaHUs MPOBOUIINCH HA OMIBITHOM YYacCTKe.

B naGopaTopHBIX yCTOBHUSX MPUMEHSUIHCH AaHATUTHYECKHE U OMOMETPUYECKHE METOJBbI,
JU1s1 0OpabOTKH DKCIIEPUMEHTATBHBIX JaHHBIX — CTATHCTHYECKUHN aHAJIH3.

JIns pelieHus: MoCTaBIEHHbIX 3a7a4 MPUMEHSIICS KOMIUIEKCHBIN MOAXO0J C UCIOJIb30BAHHU-
€M METOJIOB TEOPETHYECKOTO M KCIIEPUMEHTAIILHOTO UCCIEA0OBAHHUS.

HccnenoBanuss B MUKPOIIOJIEBOM OIBITE ¢ KapTodeneM copta «CaHTe» MpPOBOIUINCH HA
ONBITHOM YYaCTKE.

Cxema MUKpPOIIOJIEBOTO OIbITa BKJIOYala § BapuaHTOB M mpuBeneHa B Tabia. 1. IToBrop-
HOCTB ONIBITOB 4-X KpaTHas. OO0Iias 1miomass JIeITHKH MUKPOIIOJIEBOTO OIBITa COCTAaBIsUIA 6 Mz,
yueTHas — 4 MZ. TIouBa OTIBITHOTO y4acTKa I€PHOBO-TIOI30JIMCTAs CyIIeCYaHasl.
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Taonauna 1.BapuanTsl onbiTa ¢ KapTodeaeM

Ne i/ BapuanT ombiTa
1 KonTpons
2 OnpbICKHBAaHUE ITOYBHI
3 OmnppICKHBaHNE TIOYBBI + OTHOKPAaTHOE ONPBICKUBAHNE PACTCHUI
4 OmnppICKHBaHNE OYBHI + IBYKPAaTHOE ONPBICKHBAHNE PACTCHUH
5 OmnppICKMBaHNE TOYBBI +TPEXKPATHOE ONPHICKHBAHIE PACTCHUH
6 OmHOKpaTHOE OMPHICKUBAHUE PACTCHUH
7 JByKpaTHOE ONpPBICKUBAHHE PACTEHUH
8 TpexkpaTHOE ONPBICKUBAHUE PACTEHUM

Jns mocanku kaptodernst UCIOIB30BajICs MOCAI0UHbIM MaTepran MacCOBBIX PENPOAYKIUN
copta «CaHTe». ATpOTEXHHKA BO3/ICTBIBAHUS KYJIBTYP OOIIEPHHSTAS.

OOpaboTka MOYBBI U PACTEHUIN MpenapaToM MPOU3BOIUIOCH C MOMOIIBIO PAHIEBOTO
OTIPBICKUB

atens «Neptun — 3». Jlo3a Buecenust «baiikan OM — 1» cocrassuia 2 i/ra. Hopma pacxoma
xuakoctu 200 n/ra. PazbaBneHue npenapara

1:100. On BHOCHIICS TIepen JoxkaeM (cormacHo pekomenaanuu). [lepsas o6paboTka pacte-
HUH KapTodes Mpou3BoamIack B dase BcxonoB. [loBropras oO6padoTka kaprodens mpoBeaeHa
B (ha3y Hauana OyTOHU3ALUHU, TPEThs 00paboTKa — B (a3

y IIBETEHUA.

VY4er ypokallHOCTH MPOBOAUJIICS TMOJEISHOYHO B (pa3e MOITHON crenoctu Kynbryp. Ompe-
JIeJICHUE arpOXUMUYECKUX XapPaKTEPUCTUK MOUYBBI MPOU3BOIUIIOCH IO CTAHJAPTHBIM METOIUKAM
Ha 6a3ze benopyccko-Poccuiickoro ynusepcurera.

Cratuctudeckyro 00pabOTKy MOIydE€HHBIX PE3YJIbTaTOB MPOBOMIN METOJAMHU JUCIEPCH-
OHHOT'0, PETPECCUOHHOTO U KOPPENSLIUOHHOTO aHAIN30B C UCIOJIB30BaHUEM CTaHAapTHOIO MPO-
rpammuoro obecrnieuenus (MS Excel). Kinumatr MoruneBckoir 0071acTd yMEPEHHO KOHTHHEH-
TalbHBIA. braronpuaTHelil epuoa s pocTa MOJEBBIX KYJNbTYp C TeMIepaTypoi Bbiiie 15 °c
nnutcst okono 80-tu aHeit. Ilepuon ¢ remneparypoii Beimie 0 °C — 226 nueii. CpenuneroioBoe
KOJIMYECTBO OCAJIKOB cocTaBiisieT 676 mm [5]. TemmepaTypHblii pe:KUM B Te€UEHHE JIBYX JIET UC-
CJIEIOBAHMI B BEreTAIIMOHHBIA MEPUOJ OBUT JOCTATOYHO OJArONPHUATHBIM IS BO3JCIIBbIBAHUS
MOJIEBbIX KyNbTyp. KonMuecTBO BHIMABIIMX OCAIKOB B BEreTallMOHHBIA MEPUOJI, COOTBETCTBYET
CpPEIHHUM MHOTOJICTHUM JIaHHBIM. Pe3toMupysi, BEereTaloHHbIC MEPUOBI dKCIIEPUMEHTa OBLIN
JIOCTATOYHO OJArOMPHUATHBIM ISl BO3/IEIbIBaHUS KapTodes.

Kpome Toro, He06X0IMMO OTMETHUTH, YTO MOYBEHHBIE U arPOXUMUYECKUE XAPAKTEPUCTUKU
B I[EJIOM COOTBETCTBYIOT TPEOOBAaHUSAM JIaHHOM KYJIbTYPHI K YCIOBUSM BhIpAIIUBAHUSI.

Pe3yabTarsl HcC/IeI0BAHUN U
UX 00cysK/1eHue

B tabnuue 2 npencraBieHa ypokaiHOCTh KITyOHEH KapTodens mpy pa3IuyHbIX BapHaHTax
ero o6paboTku MuKpoOHonornyeckum npemnaparom «baiikan DM-1» u olleHKa ero BIAMSHUS Ha
(UTOCAaHUTAPHOE COCTOSIHUE TOCAT0K KapTOQels.

[Tpomeamuii BereTallMOHHBIN MEepUoa ObLT TOCTATOYHO OJArONPHUSATHBIM JUISL BO3JIENIbIBA-
HUS KapTo(ens, I03TOMY ypOKallHOCTh B KOHTpOJIE Obljla BBIIIE, YEM CPEIHUE YPOXKANHOCTH 1O
XO3SIMCTBY B MPOLLIBIE T0/1bl. BO3MOXKHO, B CBSI3U € 3TUM, HE OTMEUEHO CYIIECTBEHHBIX Mpuoa-
BOK YpO:XalfHOCTH B OOJILIIMHCTBE BapHMAHTOB 0OpPaOOTKM pacTEHUIl MO CPaBHEHHUIO C KOHTPO-
aeMm. Jlumes BapuanT NeS, rie ocymiecTBisuIach npearnoceBHas 00paboTKa MOYBkI + TpeXKpaTHast
00paboTKa BEreTUPYIOIINX pacTeHUI oOecreuns JocTOBEpHYIo prbdaBky yposxkas 18,1 1/ra, uro
cocrasiseT 15,4%.
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Taonuua 2. BausaHue npenapara «baiikag O9M-1» Ha puTOCAHMTAPHOE COCTOSIHUE MOCATOK KapTo(dess U ero
YPOKAHHOCTH

Ypo:xkaiiHocTb 371aKOBBIE COPHBIE PACTCHUS JIBYAOTBHEIC COPHEIC pacTe-
Bapmuanr omneita ¥ K KORTpO- ; ; 1A
wra | — o mt/M° | +% K KOHTPOITIO mt/M° | +% K KOHTPOJIO
1 317,3 0 31,3 0,0 11,7 0,0
2 319,7 2,4 25,7 -18,1 8,3 -28,6
3 328,6 11,3 23,7 -24,5 7,7 -34,3
4 331,3 14,0 23,3 -25,5 8,0 -31,4
5 3354 18,1 19,7 -37,2 5,3 -54,3
6 319,2 1,9 29,3 -6,4 12,7 8,6
7 323,1 5,8 27,0 -13,8 9,3 -20,0
8 327,6 10,3 21,3 -31,9 6,7 -42,9
HCPgs 14,7 - 3,1 - 14 -

[To BHIIOBOMY COCTaBy B COPHOH pPacTHTEIBHOCTH NPEOOJIafaa: 37aKOBbIE COPHSKH —
IIPOCO KYpPHMHOE, OBCIOTI' ITyCTOM, IJIEBEJ MHOTOLIBETKOBBIN, MbIpEH MOJ3Yy4uil; U3 ABYIOJIbHBIX
yallle BCEro BCTPEUaINCh OJIHOJIETHUE — Maph Oellasi, raJInH30ra MEJIKOLBETHAsS, MACTYILIbs CyM-
Ka, sIpyTKa [oJIeBasl.

Haubonee cymecTBeHHOE BIMSHUE Ha CHIDKEHHE YHMCICHHOCTH COPHOW PacCTUTEIIBHOCTH B
nocaakax Kaprogens OKa3bIBajlo NMPOBEJEHHE KOMIUIEKCHBIX 00pa0OTOK — BECEHHEE ONPBICKH-
BaHUE IOYBBI C MOCIEAYIOUIUM JIBYX — TPEXKpPATHBIM OIPBICKMBAHHEM BEr€TUPYIOIUX pacTe-
Huil. [Ipuuem, caMo ABYX — TpeX KpaTHOE ONpPBICKUBAHUE BEreTHPYIOLIUX pacTeHUil BecbMa 3 (-
(EeKTUBHO BIIMSJIO HAa CHIDKCHHE OOIel YMCICHHOCTH COPHOM pacTuTenbHOoCcTH. OTHOKpAaTHOE
OIPBICKMBAaHUE BEreTUPYIOIUX PACTEHUI HE MPUBOJUT K CTATUCTHUECKU 3HAUHMOMY yMEHbIIIe-
HUIO YUCJIEHHOCTU COPHOW PaCTUTENBHOCTHU B IIOCATKaX KapTodes.

CrnenoBarenbHO, MOKHO C/€laTh BBIBOA, YTO W3 IPEJACTABICHHBIX CIOCOOOB 00pabOTKU
npenapatoM «baiikan OM-1» Hanbonee 3¢ (HeKTUBHO ymydlIaeT PUTOCAHUTAPHYIO 0OCTaHOBKY
B [10CaJKaxX KapToQess ONpbICKUBaHUE MOYBBI, COBMELIEHHOE C TPEXKpaTHOM 00paboTKoOH Bere-
THPYIOIINX PACTEHUM.

3akiao4enue

B pesynbTare mpoBeieHHBIX MCCIEIOBAaHUN BBISIBIEHO, YTO MPUMEHEHUE MHKPOOHUOJIOTH-
yeckoro npemnapata «baiikan OM 1» okazano CyliecTBEeHHOE BIUsSHHE Ha (OPMHUPOBAHHUE YPO-
*ast KiyOHel kapTtodens. MakcumanbHyr0 NpUOaBKy yposkas Kaprodelns odecredns BapuaHT, B
KOTOPOM OCYIIECTBIISIIIACH TIPEANOCeBHAst 00padOTKa MOYBKI + TpeXKpaTHas oOpaboTKa BereTH-
pyromux pactenuit — 18,1 w/ra.

HaubGonee > dextuBHO ynydimaeT GUTOCAaHUTAPHYIO OOCTAaHOBKY B MOCaaKax KapTodes
npearnoceBHass o0pabOTKa MOYBBI COBMEIIEHHAs C TPEXKPAaTHOW 0OpabOTKOW BEreTHPYOLINX
pacTeHuu.
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Summary: As a result of the studies, it was revealed that the use of the microbiological preparation "Baikal
EM 1" had a significant impact on the formation of the yield of potato tubers. The maximum increase in the yield of
potatoes was provided by the option in which pre-sowing soil cultivation + three-time cultivation of vegetative
plants was carried out — 18.1 centners / ha.

The most effective improvement of the phytosanitary situation in potato plantings is pre-sowing soil cultiva-
tion combined with three-fold cultivation of vegetative plants.
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B cratbe MpUBCJACHbI PE3YyJIbTAaThl UCCICAOBAHUA IMOYBCHHO-TUAPOJIOTMYCCKUX KOHCTAHT JACPHOBO-NOA30JIUCTBIX
I104B BCJ’[&I)YCI/I. HpezmoxceH METO AHAITUTUYICCKON OIICHKH IIOYBCHHBIX BﬂaFOeMKOCTCﬁ, OCHOBAHHEIM Ha MX B3au-
MocBs3ax. O00CHOBaHA peupe3eHTaTUBHAA I‘J'Iy6I/IHa YCTAaHOBKH AaTYUKOB JJIsI OUCHKH BJIA’)KHOCTH IMOYBEI.

KiueBble cJ10Ba: MOYBEHHO-THIPOJIOTHUCCKHAE KOHCTAHTHI, HAMMEHBIIAsT BIIAarOEMKOCTh, PEIPE3CHTATUBHAS TIIy-
OnHa

N3BecTHO, YTO CEIBCKOXO03SIMCTBEHHOE T0JIE 10 KOMIUIEKCY CBOMX CBOMCTB, KaK MpPaBUIIO,
Ype3BBIYAfHO HEOAHOPOAHO. [l obecrieueHusT BOAOCOEPETAIOMNX PEKUMOB THAPOMEINOpaA-
111, HEOOXOJUM OIEPATUBHBIA WHCTPYMEHTAIbHBIA KOHTPOJIb, JMHAMUKHU MTOYBEHHBIX BJIaro3a-
nacos [1]. OxHako, peanu3oBaTh 3Ty 3a/1a4y ¢ MaJbIMU 3aTpaTaMH C y4eToM (aKTHUeCKON MecT-
POTHI CBOMCTB MOJIS,, OUYEHb 3aTPyAHUTENbHO. ONepaTuBHO M JTOCTATOYHO IOJHO MPEACTAaBUTH

107


mailto:omeshik@mail.ru

BJIQKHOCTHYIO KapTHUHY CEIbCKOXO3SMCTBEHHOIO TMOJIsl, MOXHO JIMIIb, HUCHOJb3ysd MaTepHUaibl
MOJIEBBIX MCCIEAOBAHMI COBMECTHO C METOJaMH MaTeMaTH4YecKoro monaenupoBanus [2]. Ilpu
TaKOM IOAX0JIe, HEOOXOAUMO: YCTAHOBUTH KOJIMYECTBO OIMBITHBIX TOUYEK B (DAKTMUECKHUX TPaHU-
[[aX CeIbCKOXO3UCTBEHHOTO IOJIS; ONPEACIUTh KOOPAUHATHI TOYEK, B KOTOPBIX CIEIYeT U3Me-
PATH BIQXHOCTH MOYBBI U KOTOPBIE, B CBOIO Oouepeilb, OyAyT penpe3eHTaTUBHBIMU; OOOCHOBATH
pPEeNpe3eHTaTUBHYIO IITyOMHY YCTaHOBKU JaTyhKa (B3SATHS MPOO) C LENbIO OIEHKU BIAXXHOCTU
pacueTHOro MOYBECHHOTO TTPODHUIIS.

B cenbckoxo03sHCTBEHHON MpaKTHUKe, BKIIOYas 3eMIIe/IeNINe Ha METHOPHUPOBAHHBIX 3EMIISIX
HIMPOKO UCTIOJIB3YIOTCA Takue MmoyBeHHO-Tuiposiornueckue koHctauTel (IIT'K) kak [3]: monHas
BiaaroeMkoctb (W,,), KamuwuispHas BiaaroeMkocTh (W), HamMeHnbimas BiaroeMkoctb (W),
BIQXKHOCTH ycToitunBoro 3aBsganus (W,;),. OTaenbHO ciaenyeT OTMETUTh HE00X0IUMOCTh Ompe-
JEJNCHNSI B MEIIMOPATHBHOIM NMPAKTHUKE BIAKHOCTH pa3pbiBa KammuApHbIX cBszeid (W) Kak
HIDKHEW TPaHULIbI ONTUMAJIbHBIX MOYBEHHBIX BJIAro3anacoB, a TaKK€ MaKCUMaJIbHOM TUTPOCKO-
nuynoctd (W,,.). KomnuectBennas onenka I1I'K BecoBeiMM MeTOaMU TPYJ0EMKA, JOPOTOCTOSI-
ma, TpedyeT CHenuaTbHOW MOATOTOBKH HWCIOMHHUTENEH, OONBIIOr0o KOJMHYECTBA HHBEHTAPSI.
Kpome Toro, o4eHb CiokHO MOTYy4UTh HEOOXOIMMYIO U JocToBepHYyIo nHpopmaruio o [I'K u3-
3a OOJIBIION MECTPOTHI TOYBEHHOTO MMOKPOBA, 0COOCHHOCTEH CTPOCHUS BEPTUKAIBLHOTO MPOPUIIS
U Hen30eKHOU Jerpajaluy BO BPEMEHH MOYB IIPU METUOPATUBHOM OCBOEHUM 3eMelb. B aTux
YCIIOBHSIX, HanboJiee AOCTYIMHBI METOAbl MAaTEMAaTUYECKOTO MOJCIMPOBAHUS W aHATUTHUYECKUX
pacueToB, UCHOJIB30BaHUE KOTOPBHIX MO3BOJISET CYIIECTBEHHO CHU3UTH 3aTPaThl U ONEPATHBHO
MOJTy4aTh 3HAYCHHS BIIATOEMKOCTEH C ommOKamu, He Ooyiee JDOIMyCKaeMbIX ISl TEPMOCTATHO-
BECOBBIX MeTOAOB [4, 5]. Hamu npennaraercs nmpuHIMIUAIBLHO HOBBIM 3kcnpecc-aHanus [1T'K,
OCHOBAaHHBIN Ha UX B3aUMOCBSI3H [6].

HccnenoBanue ocyliecTBIEHO MPUMEHUTEIBHO K IEPHOBO-TIO30JIMCTHIM MTouBaM bemapy-
cu (70 % naxoTHbIX yroauii). Mcrosnb3oBaHbl MaTepuaibl arpoOMETEOpOIOrMUECKUX HadIo/1e-
Hull o 51 xapakTepHOMY MOYBEHHOMY pa3pe3y. OTHOMETPOBBIN MOYBEHHBIN poduis qudde-
penuupoBaics Ha 10-Tu caHTUMETpPOBBIE CiloU. PenpeseHTaTuBHas IiyOWHA B3STHUS MPOO IS
KOHKPETHBIX TMOYBEHHBIX PA3HOCTEW OIpeaeNieHa STAJIOHHBIM CIOCOOOM MO MaKCHMalbHOMY
YHUCITy XapaKTepHbIX pa3pe3oB. C ucnonbp3zoBanueM matpuil nociaorHsx (10 cm) 3nauennii [1I'K
(W2, Wes, W, Wi, W) TIOTYUEHBI COOTBETCTBYIOIIHE MATPHUIIBI KOI(DDHUIIMEHTOB TTAPHOI KOP-
pensitiuu. B tabnune 1 mpusenen npumep st (W,).

Tadnanuna 1
Marpuna k03(pGUIHEHTOB IapHOil KOPPE/ISILHU NT0CJ0HHBIX BeJIHYHH
(W,..), nist nepHOBO-I030MCThIX Mo4YB Benapycu
Cr0#1 I04BHI, 0... 10... 20... 30... 40... 50... 60... 70... 80... 90...
cM 10 20 30 40 50 60 70 80 90 100 2r
0...10 1,00 0,93 0,91 0,86 0,83 0,77 0,73 0,74 0,63 0,47 7,87

10...20 0,93 1,00 0,94 0,90 0,84 0,78 0,74 0,73 0,63 0,52 8,01

20...30 0,91 0,94 1,00 0,93 0,84 0,77 0,74 0,75 0,68 0,55 8,11

30...40 0,86 0,90 0,93 1,00 0,94 0,89 0,88 0,86 0,78 0,68 8,72

40...50 0,83 0,84 0,84 0,94 1,00 0,98 0,96 0,95 0,85 0,71 8,90

50...60 0,77 0,78 0,77 0,89 0,98 1,00 0,99 0,97 0,90 0,78 8,83

60...70 0,73 0,74 0,74 0,88 0,96 0,99 1,00 0,99 0,93 0,81 8,77

70...80 0,74 0,73 0,75 0,86 0,95 0,97 0,99 1,00 0,96 0,85 8,80

80...90 0,63 0,63 0,68 0,78 0,85 0,90 0,93 0,96 1,00 0,94 8,30

90...100 0,47 0,52 0,55 0,66 0,71 0,78 0,81 0,85 0,94 1,00 7,29

[To nonoxxeHuto Makcumyma (A1) yCTaHOBJIEHO, YTO ISl J€PHOBO-TIOA30JUCTHIX NTouB benapycu
penpe3eHTaTuBHBIM IIpHu oneHke npaktnyecku Beex [II'K sBusercs cnoit 40...50 cMm. B maHHOM
CJI0€ MBI MpeAsiaraéM MPOU3BOJIUTH 3aKJIAJIKy JAaTYMKOB BIIAXXHOCTU MOYBHI (BJIATOMEPOB) IS
aHaJIM3a BCEro OJJHOMETPOBOTO MOYBEHHOTO cios. CieayeT OTMETUTh OOJbIIOE KOJIMYECTBO
nyOnukanuii, Hanmpumep [7], B KOTOPBIX UccienyeTcs paboTa MOYBEHHBIX BIAaroMEpoOB, OJHAKO
HE BCErJa MMEET MECTO 00OCHOBaHHE TITyOUHBI UX 3akiaanku. Ces3u mexny BenumunHamu [1I'K
penpesenrarusHoro (h,) cimos (40...50 cm) u apyrux (hj) coeB MOXXHO alMPOKCUMHUPOBATh HPO-
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CTBIMHM YPaBHECHMSIMU JIMHEWHOU pErpeccuy BUAa
Wini=a+bWj, (1)

rae Win — 3Hagenue (j)-toii IIT'K B mobom (h;) cinoe; Wi, — 3nauenue (j)-toit III'K B penpesen-
tatuBHOM (h,) cioe (40..50 cm); &, b — sMnupuyeckne Kod3pUIUEHTHI, 3HAUYCHUS KOTOPBIX
IIPUBENIECHBI B Ta0nuLe 2.

O6mee ypaBHeHue (1) u maHHple TaOIUIBI 2 MOKHO MCIOJIB30BaTh Mpu mocioitHom (10
cm) onpezenenun 3HadeHui III'K (Wijni) B rpaHuIiax 0oHOMETPOBOrO IIOUYBEHHOI'O IPOQUIIS.

[ToMuMO TIOCITONHOM OLIEHKH, HAMH TpeI0KeHbI criocoObl ananu3a [II'K B xapaktepHbIX
pacyeTHbIx ciosix mouBsl: 0...30 cM — maxotHoM, 0...50 cM — kopreoburaemom, 0...100 cm —
JesTeNIbHOM (HcmapsoleM). 31ech TakKe B OCHOBY MosioxkeHo nckomoe 3Hauenue I1I'K B pe-
npesenratuBHoM (h,) cioe (40...50 cm). Pa3paGoTaHbl HOMOTPaMMBI, HO3BOJISIONINE OIIEPATUBHO
ouenuBarh [II'K mo mapamerpam, XapakTepe3yIOIIUM TpaHyJIOMETPHYECKHI COCTaB MOYB, a

Takxke (PU3MYecKre CBOMCTBA — INIOTHOCTD CII0XKEHUS TIOYBBI M IUIOTHOCTH TBEPIOH (hazbl.
Taoauma 2

3Havenusi mapamerpos (3, b) ypaBHenusi Buaa (1) u ko3pdunmenTsl Koppensinuu () cBs3eii s
coorBercrByromux IMI'K (Wy,)

TITK (Wini) ITapame-TpsI 3HayeHus HapamMeTpoB [UIsl pacyeTHbIX cioes (Ni), cMm
s (1) 0.. 10.. 20.. 30... 50... 60... 70.. 80... 90...
10 20 30 40 60 70 80 90 100
a 1,96 1,88 1,52 1,63 1,86 2,04 2,39 2,55 2,42
W, b 0,09 0,11 0,16 0,19 0,21 0,21 0,19 0,19 0,19
r 0,93 0,93 0,94 0,92 0,95 0,92 0,89 0,88 0,88
a 2,83 2,66 2,12 2,18 2,41 3,03 2,98 3,24 3,13
W,, b 0,07 0,09 0,13 0,17 0,20 0,19 0,17 0,18 0,17
r 0,89 091 091 0,92 0,95 0,88 0,89 0,87 0,87
a 17,27 17,10 13,65 8,89 4,99 513 5,75 9,55 12,89
W, b 0,09 0,10 0,09 0,14 0,16 0,14 0,16 0,13 0,10
r 0,83 0,82 0,53 0,94 0,98 0,75 0,96 0,86 0,71
a 24,46 19,98 19,55 12,92 13,18 11,73 11,76 11,83 14,02
W b 0,07 0,08 0,07 0,11 0,10 0,10 0,10 0,10 0,09
r 0,66 0,66 0,35 0,87 0,78 0,52 0,82 0,82 0,74
a 30,53 26,18 22,50 19,62 15,48 15,96 16,36 18,04 16,64
W, b 0,07 0,07 0,07 0,08 0,09 0,09 0,09 0,08 0,08
r 0,56 0,56 0,70 0,83 0,87 0,79 0,78 0,68 0,65

N3BecTHO, YTO B 3aBUCMMOCTH OT KOJUYECTBA BOJBI U (PU3NYECKUX CBOMCTB MOYBHI MEH -
€TCsl CTENEeHb MOJBUKHOCTU M JOCTYITHOCTH BJIard JJIsl pacTEHHI, OCOOEHHO MpU NEepexojie ue-
pe3, paccMOTpeHHbIe Bbilie, y3noBbie Touku — [II'K. B cuny pa3znuuHbix 00CTOSATENBCTB, CBE/IE-
HUS 0 BOJHO-(PU3NYCCKUX CBOMCTBAX MOYB YACTO SIBJISTFOTCS] HEMOJTHBIMUA. MaccoBBIe JaHHBIE 110
(WBpK) B0OOIIIE OTCYTCTBYIOT, TaK Kak HeT 3(h(PEeKTUBHBIX METOJIUK OMpEeNICHUs] dTOTO Mapa-
METpa B TIOJIEBBIX YCIIOBHUSX.

OpauM U3 MyTel MoaydeHHUs HeJocTaroleil nHpOpMaluy MPU aHATUTUYECKUX pacdeTax
SIBIISIETCSl YCTAHOBIICHUE KOPPEISAIIMOHHBIX 3aBHCHMOCTEH MEXy OCHOBHBIMH XapaKTEPUCTHKA-
MU BOAHO-(M3MYECKHX CBOWCTB mouB. Hampumep, Mt xomrdectBeHHOTO ompeneneHus (W)
MOYKHO UCIIOJIb30BaTh €€ CBsI3b C HauMeHblIeH BiaroeMkoctsio (W,,) [6]

Wepe = W, (0,38 IgW,,, — 0,13) . @)
[TogoOHBIE CBSI3M CTAaTHCTHYECKM 3HAYMMBI M UMEIOT MecTO Mexay ocHOBHBIMHU IIT'K (Wijn), o
4YeM CBUJIETENLCTBYIOT MPUBEJACHHBIC B MaTpHIle (Tabauma 3) BeIMUMHBI MApHBIX KOd(PdUIINEH-
TOB KoppensiuH (r).

Tabauua 3 .Marpuua ko3gpguuuenToB naphoii koppeasuuu (r) ocHoBubix III'K (Wjy) naepnoso-
MOA30JHCTHIX M04YB benapycn

K 3HaueHus K03(hdunuenToB napHoi koppesud () 11 ocHoBHEIX TTT'K (Wipy)

W, W, W Wi W
W, 1,00 0,99 0,60 0,32 0,24
W,, 0,99 1,00 0,58 0,31 0,22
W, 0,60 0,58 1,00 0,49 0,37
W, 0,32 0,31 0,49 1,00 0,79
W, 0,24 0,22 0,37 0,79 1,00
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HawnGoupiielt TeCHOTON OTIWYAIOTCS CBSI3W KOHCTAHT, OTHOCSIIUXCS K OHOM M TOM YK€ KaTeropuu
Biaro3arnacoB. Harpumep, Juisi HEOOCTYITHOW pacTEHUsIM NIOYBEHHOM BJIarv, HaXOZSILICHCS B JUara-
3o OT (W,.) mo (W,;), BBIsBIIEHa HaMBBHICIIAsl CKOppenupoBaHHOCTH mpenenoB (r=0,99). Cesizu
HanMeHbluel BiaroeMkoctd (W,,) ¢ ocranbabiMi KOHCTaHTMH (Wink = f(W,,)) oTmuaer Hanmensmast
aMIUTUTY/Ia ¥ CAMOE BBICOKOE CPE/I MUHUMAIIbHBIX 3HaueHue (I):

W, =0,13W,, 1.02 ; ©)
W,, =0,22W,,, 0:95 : @)
W, =W, +4,93W,,(exp(-0,02W,;)) ; (5)
W,,, =173,78+0,25W,,, . (6)

Hcnonp3oBaHue, W3I05KEHHOTO BBILIE, KAYECTBEHHO HOBOro 3kcnpecc-ananusa [1I'K, pasimmunbix ka-
TErOpHyi BJIAro3arnacoB, MX U3MEHUYMBOCTH BO BPEMEHH, B IPOCTPAHCTBE U 110 BEPTUKAIbHOMY Ipodu-
JIIO TI03BOJISIET HAnOoJIee TOIHO MCCIIEIOBATh €CTECTBEHHYIO IMHAMUKY MTOYBEHHBIX BJIaro3amacoB 3a
pa3IMYHbIe UHTEPBAJIbl BPEMEHU M OCYLIECTBUThH HA JJAHHOM OCHOBE MOJEIMPOBAHHE ONTUMATIbHBIX
PEKUMOB TUApOMETHopanuii [2].

B pesynbrare xommiekcHoro uccnenoBanusi [II'K neproBo-momzonucteix mouB benapycu, nHamu
000CHOBAHA peIpe3eHTATUBHAS TITyOUHA B3SITHsI TPOo0 (00Pa3IioB) WM YCTAaHOBKH COOTBETCTBYIOIINX
JATYMKOB. 3a CUET PAIMOHABHOTO MPOCTPAHCTBEHHOTO pacIpeeieHHs MOYBEHHBIX Pa3pe3oB s
B3ATHS IIPOO TIOUBBI U3 penpe3eHTaTnBHOro (N,) cinos (40...50 cM) CYIIeCTBEHHO YMEHBIIAIOTCS 00BEM
U 3aTpaThl Ha SKCIEpUMEHTaIbHbIe padoThl. [Ipu nccnenoBaHuy Ha MPEANPOSKTHON CTaIUKM BOJHO-
(U3UYECKUX CBOMCTB METPOBOTO MIOYBEHHOTI'O CJ10sI, 00bEM 3eMIITHBIX paboT cokparuaercst Ha 50 %, a
KOJIMYECTBO B3SITHIX 00PA3IOB MOYBHI C OJHOIO pa3pe3a yMeHbIIaercs B 5 pa3. PakTHuecku, J0cTa-
touHo onpezenenue (W,,) B penpesenTatuBHoM (h,) cioe (40...50 cM), 9TOOBI BCKPBITH BIAXKHOCTHYIO
KapTHHY BCETO METPOBOT'O MOYBEHHOTO MPOQHIISL.
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EXPRESS ANALYSIS OF SOIL WATER CONSTANTS

Keywords: soil water constants, the lowest moisture capacity, representative depth
In this paper, the authors present the results of their research of soil water constants in sod podzol soils in
Belarus. They propose a method for analytical assessment of moisture capacity on the basis of some interrelations.

They estimate a representative depth appropriate to set soil moisture sensors.

YK 627.532 _
O BOSMOKHOCTHU OCYHIEHUSA BOJIBIIUX TEPPUTOPUHU YEPE3 ATMO-
CO®EPHBIN CTOK HA IPUMEPE BEJIOPYCCKOT'O ITOJIECHSA

Bonuexk A.A.%, bopywrko B.B.%, Cuoak C. B.?

! doxkmop eeoepaguueckux Hayk PD u Ph, 2 mazucmp guz.-mam. Hayx
bpecmckuii I'ocyoapcmeennvlii mexnuueckuti Ynusepcumem,
224017, bpecm, yn. Mockoeckas, 267
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Pe3rome.B mporecce ocymenns n30bITOUHAsT BOA OTBOJUTCS Y€PE3 MEIHMOPATHBHYIO CETh KaHAIOBB PyCIo-
BOH CTOK, 4YTO pelaer IpodieMy cOpoca Bozbl ¢ 0010Ta. B cTaThbe MPOM3BOMUTCS OLCHKA POIM aTMOC(HEpHOro CTO-
Ka B ocymeHuu 6osot Ilonecss. PaccMoTpena peanusanus nepeBoja 3TUX BOJ B aTMOC(HEPHBIN CTOK, YTO YACTUYHO
pemiaet nmpobaeMy yBIaXXHEHHS 3aCyIUIUBBIX BOCTOYHBIX TEPPUTOPHI IIeHTpansHO — EBponeiickoil yactu Poccun.
KiroueBnle ciioBa: 6010Ta, OCylIeHUE, aTMOC(HEPHBIN CTOK.

[TompITKH OCyIICHHS] HEKOTOPBIX 0oyoT [losechss ObLTH MPEANPUHSATH KHSA3BSIMH JTUTOB-
ckumu emé B X1 — XY Beke u moasckumu kopossimu B XY | — XY, a mocie npucoeanHeHus
[Tonecrs k Poccun B XIX Beke HauaThl IUIAaHOMEPHBIE M TEXHUYECKU 00OCHOBAHHBIE AJI1 CBOETO
BPEMEHH OCYIIUTENbHBIE paboThl. O HAKO, HECMOTPSI Ha MIMPOKOMACIITaOHbIE paOOThI U MPH-
BJICYCHUE K HUM JIyYIIUX TEXHUYECKHUX CHJI TOTO BPEMEHH, PE3yJbTAaThl OKA3aJMCh BEChMa
ckpoMmHbIMU. KpynHomaciitabubie Menuopanuu [lonecks Bo BTopoit monoBuHe XX Beka IMpuBe-
7U K 00Jiee CYIIECTBEHHBIM Pe3yIbTaTaM.

COpoc BEKOBBIX 3aMlacoOB TPYHTOBBIX BOJ| C OCYIIEHHBIX TEPPUTOPHI MPUBET K CHIXKEHUIO
YPOBHS TPYHTOBBIX BOJI, U3MEHEHHIO BOJHOTO M TEIUIOBOTO PEXHMOB 3THUX W MPHIIETAIOIINX K
HUM 3eMenb. OHON U3 OCHOBHBIX MPOOJIeM SBISIETCS HEYCTOMYHMBOE YBIXXHEHHE dTUX TEPPH-
TOPHI, YTO MPOSIBISETCS B YUYACTUBIIMXCS 3aCYIUIMBBIX MEPHOJIAX JIETOM, KOTOPHIE CMEHSIOTCS
nepuoaaMu OOMIBHBIX OCAIKOB.

PerynupoBanue BogHOTO pekrmMa B OOJIBIIMHCTBE CIIy4aeB OCYIIECTBIACTCS MyTEM copoca
M30BITOYHBIX BOJ| U€pe3 METHOPATUBHYIO CETh KaHAJOB, YTO PEIIaeT MpodieMy cOpoca BOJBI C
0oJ0Ta, a MpobJIeMy YBIIaKHEHUsI — HET. B Takoii cuTyaruu n30bITOUHYIO BJIary B OMpEIeTEH-
HBIE MECSIIbl HEOOXOAMMO OTIPABHUTH B aTMOC(EpPy uepe3 UCMapeHue M UCIOIb30BaTh AT OPO-
menus [1].

Takoil MeTon OCyIIeHHsS Ha3bIBaeTCsl aTMOC(EpHBIM CTOKOM. MeXay pPEYHBIM U aTMO-
c(hepHbIM CTOKaMU CYIIECTBYET BAKHOE B XO3SMCTBEHHOM OTHOIICHUM pa3jIMuve: BOJA, Moma-
Jaromiasi B peYHyI0 CeTh, HE 3ajiepKUBaeTCs Ha Tepputopun benapycu u nonagaer B YépHoe mMo-
pe. Takum oOpa3om 3Ta BOJa MPAKTHYECKH HE YIAaCTBYET BO BIArooOOpPOTE MPHUIIETAIOIINX TEP-
putopuii. B Toxke BpeMs Boabl aTMOC(hEpPHOro CTOKA MOMaayT B PEUYHYIO CETh TOJNBKO IMOCIEe
MHOTOKPAaTHOT'O UCTIAPEHUS M BBITIAJICHUS B BUAC 0caJKoB. OCHOBHOE MCIIAPEHHUE HA CYIIe TPO-
UCXOJIUT JIETOM U IyTeM CYMMapHOTO HCIIAPEHUs, YTO UMEET BaKHOE 3HAYCHHE B CEIHCKOM XO-
3SUCTBE.

XoTs uaes Takoro croco0a ocyiieHus OblTa BhICKa3aHa elle B cepenune XX, 10 MIUPOKO-
ro MPaKTHYECKOTO MCIOb30BaHus Aenio He aonuio. Tak mpodeccop B.B. Llunzepaunr B cBoeit
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pykonucu «I'eopusnyeckas nmpodiaema [lonecs» B 1953 romy npeaynoxxuia MeTo1 aTMOC(HEpHOTO
CTOKa /1t 00pHOBI C M3OBITOYHON YBIAXXHEHHOCTRIO OacceiiHa pexu [Ipumnsare.

I'maBHBIM (PaKTOPOM, BIMSIOIIMM HA CKOPOCTh MCHAPEHHS, SIBISAETCS TEMIIepaTrypa I1o-
BEPXHOCTH BOJIbl. B cBsA3M ¢ moremenueM kinmara benapycu nnen B.B. Llunsepaunra crano-
BATCS O0Jiee aKTyalbHBIMHU 4eM 3T0 Ob110 B XX Beke.

Lenbto HacTosimiel paboThI SIBISIETCS OLIEHKA POJIM aTMOC(EPHOTO CTOKA B OCYILIEHUU 00-
10t [lonecss.

Jlyia pelieHus 3TOro Borpoca TpeOyeTcs akKyMyJsiius BoAbl B HEeKHX Bojoémax. Kow-
IIeKCHas nporpamma menuopauuu Ilonecss npennonarana co3nanue okoso 150 Bogoémos. s
OLICHKH IIOMIAN BOJOEMOB AJIsl aKKYMYJISALIMU BOJABI B paboTe ObLIN MPOU3BEACHBI PACUETHI.

PaccmoTpum Monenb 3a005104eHHON TOP(SHOM MOYBHI, AJISi OCYIIEHUS KOTOPOW HE00Xo-
JUMO COPOCHUTH BOJY Ha OJMH METP HUXKE YpOBHS MO4Bbl. Pasmeprl 60710Ta BO3bMEM paBHBIMU
50 km?. Tak ke OyJeM YYHTHIBATH ECTECTBEHHBIH CTOK, BEIMUMHY MCIAPEHHS H KONHIECTBO
0CaJIKOB Ui paccMatpuBaemMoii Tepputopuu. O0bEM Boibl V, KOTOPYIO HEOOXOJUMO COPOCHUTH C
MOJIeJIbHOTO 00JI0Ta OYyJeM HaXOIUTh 1o hopmyie:

V=V +V; V3V,
rae Vi1 — 00bEM BO/IBI, HAXOASIIEHCS B OCYIIAEMOM CJIO€ TIOYBBI;
V;, — 00bEM BOJIbI, BBITIA/IAOMIEH B BUE OCA/IKOB;
V3 — 00BbEM ucapuBIICICS BOBL;

V4 — 00bEM BOJIBI, yILIEIIEH TOCPEACTBOM ECTECTBEHHOI'O CTOKA.
Jlna Beruncnenus oobéMa Vi He0OX0IMMO HAMTH Maccy BOJABI B pacCMaTPHUBAEMOM CIIOE
MIOYBHI C YIETOM €€ MMOPUCTOCTH, KOTOPYIO BBIYHCIIIEM COTJIACHO (hOpMYyIIe:

m = fﬂh pS(x)dx,

rae S(X) — mIouaab MOBEPXHOCTH BOBI B CIIO€ TOMIIUHONW 0X Ha riyOuHE X, p — IUIOTHOCTH BO-
b

O06béM V7 HallIEM CYMMUPOBAHUEM OCAJIKOB 10 Pa3IMYHBIM 00JIaCTSAM UCHOJB3YS (hOopMy-
ay:

V,=3XN,S*h;,

rae S — MmIomaab AIEMEHTaPHOTO yyacTka, Nj — KoJIM4ecTBO 0CaIKOB, BBIMAIAIOIINX Ha IUIOIIAIH
S.

[Toycuér BenmMuMHBI HCHAPEHUsI IPOU3BOaMICS 110 hopmyse [2]:

E:0,14(1+0,72U2)(80-ez),

IZI€ Uy — CKOPOCTh BETPa Ha BBICOTE 2 M HaJl IOBEPXHOCTHIO BOJIBI;
E — cno#i ucnapusiencs BoJbl, MM/CYT.;
€0 ¥ €2 — JaBJICHHE HACBIIEHHOI0 BOJASHOIO Napa M NapLualbHOE JABICHHE BOJSHOIO Iapa,
rlla.

IToncuér o6bpEéMa cOpacsiBaeMOi BO/bI MPOU3BOAMICS MO MecsaM. OO0bEMBI cOpachiBae-
MOM BOJBI B TECUEHUHU KaXKJOTO MecsIa MpuBeaeHbl Ha Puc 1. B kaxoM ciiydae paccUuThIBAIICS
pasmep BojgoéMa, He0OXOAMMOTO Ui cOopa 3Toil BoAbl. B ciaydyae paccmaTpuBaeMoro mMozesnb-
HOro 00J10Ta, MaKCUMaJbHas IUIOIAL BojoEMa TIyOuHOM 2 MeTpa noTpeboBajiack B MapTe U
OKasaJjlacb paBHOH 7,5 KM,
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Puc. 1 O6bém copacbiBaeMoii BOABI 10 MecsilIaM

DKcriepuMeHTalIbHbIE HAOMIOCHNUS W3MEHEHUH MHUKPOKIMMAaTa IOCJe CO3JaHHs HCKYC-
CTBEHHBIX BOJI0OEMOB B benapycu mokas3pIBatOT, YTO BO3ACHCTBUE BOJOXPAHUIIHUII TPOSIBISETCS B
M3MEHEHUHU TeMIepaTyphl BO3/1yXa U KOJIMUYECTBA BhIMaAal0MMX 0caakoB [3]. C OTKPBITHIX BOAO-
€MOB mcmapeHne HIET ObICTpee, M dTa BOJA MPOJOJDKAET y4acTBOBATH BO BIAroodOpoTe, UTO
JIOJI’KHO TIOJIOKUTEIBHO CKa3aThCs Ha CEIbCKOXO03SHCTBEHHOU JeSTeIbHOCTH PETHOHA.
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ON THE POSSIBILITY OF DRAINING LARGE AREAS THROUGH THE ATMOSPHERIC
RUNOFF ON THE EXAMPLE OF THE
BELARUSIAN POLESIE

Summary. During drainage, excess water is discharged through the drainage network of channels into the
channel runoff, which solves the problem of water discharge from the swamp. The article assesses the role of at-
mospheric runoff in draining the Polesie bogs. The implementation of the conversion of these waters into atmos-
pheric runoff is considered, which partially solves the problem of moistening the arid eastern territories of the cen-
tral European part of Russia

Key words: swamp, drainage, atmospheric runoff
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Pe3tome: u3MeHeHHs KIIMMaTa SBISIOTCS MOLIHBIM (DAaKTOPOM, KOTOPBIH BIMSIET HA MOYBEHHBIE TPOLECCH U
PEXKHMMBI, BIAroo0ECcIedeHHOCTh MTOYBBI, YPOXKAWHOCTh CETLCKOXO3SMCTBEHHBIX KYJIbTYp M, B KOHEYHOM UTOTE, Ha
MPOJIOBOJILCTBEHHYIO Oe30macHocTh cTpaHbl. [loaTomy HeoOxoauma pa3paboTka M BHEJApEHHE NMPUEMOB 10 COXpa-
HEHUIO BJIard U € YKOHOMHOMY HCIIOJIb30BaHHIO CEIbCKOXO3IUCTBEHHBIMU pacTeHusAMHU. OaHUM U3 3P ek TUBHBIX
IIPUEMOB SBJIICTCS OPOLICHHE, KOTOPOE JOJIKHO MPOBOJUTHCS C IMPUMEHEHUEM CUCTEMHOIO IOAXO0Ma, KOTOPBIH
IpeycMaTpUBacT LEJIOCTHOE M3Y9YEeHHE KOMIUIEKCa B3aMMOCBA3aHHBIX OJIOKOB-COCTABIISIOIINX — HH(POPMAIIMOHHO-
ro, HOPMaTUBHOI'0, TEXHOJIOIMYE€CKOr0, SKOHOMUYECKOTO U OPraHU3allMOHHOIO.

KarodeBble ci10Ba: BIaroo0ecedeHHOCTD, KIINMAT, OPOLICHHE, TI0YBa, YCTOHYMBOE yIIpaBICHHE.

Abstract: Climate change is a powerful factor affecting on soil processes and regimes, soil moisture supply,
crop productivity and food security of the country.

Therefore, methods of retaining moisture and its economical using by crops should be applied. Irrigation is
one of the most effective methods. It should be carried out using a systematic approach. It provides the holistic study
of a complex of interconnected information, regulatory, technological, economic and organizational blocks.

Key words: moisture supply, climate, irrigation, soil, sustainable management.

[Ipo6nema u3MeHeHUs KJIMMaTa U BIMSHUS €r0 Ha Pa3BUTUE arpONPOMBIIUIEHHOIO NIPOU3-
BOJICTBA, NIPOJIOBOJIbCTBEHHYIO OE€30IIaCHOCTb HA CErO/IHs ABISAETCSA OJHOM U3 LIEHTPAIbHBIX Cpe-
J1 T7I00aJIbHBIX U JOJITOCPOYHBIX BBI30BOB 21-T0 Beka U MPUOPUTETOB MEXTYHAPOIHOM NOBECT-
ku a1, B Ykpaune KaOunerom MunuctpoB Ykpaussl yTBepkaeH HaruoHanbHbll 1iaH aeii-
CTBUI TI0 OOpKOE ¢ Jerpaaaiueil 3eMeNb U ONMYCTRIHUBAHUEM, PeaTu3alis KOTOPOro 00eceunT
BBINOJIHEHHE YKpauHOH MeXJIyHapoAHbIX o0s3arenscTB kKak Ctoponsl KonBenmmu OOH mo
00pb0OE C OMYCTHIHMBAHUEM, OyJIET CIIOCOOCTBOBATH MOBBIIIEHUIO YCTOMYHUBOCTH U aJanTalluy K
COBPEMEHHBIM KJIINMaTUYECKUM YCIIOBHUSIM.

[IponoBonbCTBEHHOM U cenbckoxo3sricTBeHHOM opranuzamueit OOH (PAO) onmybnukoBa-
Ha MHpopmManus 00 OCHOBHBIX TPEHJIaX TeMiepaTypsl Bo3ayxa B mupe [1]. B 2020 rony otme-
YEeHO MaKCHMaJIbHOE TMOBBIIIEHUE CPETHEMUPOBOI FOJI0OBOM TeMIIepaTyphl BO3/1yXa B CPaBHEHUHU
C KJIMMaTH4ecKoi Hopmoit — Ha 1,7 °C.

BoaHblii pexuM sBISETCS OJHUM U3 BaXXHBIX (DAKTOPOB IIIOAOPO/ANS MOYBBI, KOTOPBIHA 3a-
BHUCUT OT KOJINYECTBA aTMOC(HEPHBIX OCAJIKOB, CIIOCOOHOCTH IMOYBBI HAKAIJIMBATh BJAry U MHU-
HUMM3HPOBATh €€ HENPOU3BOAUTEIbHBIE TOTEpU. OH OTHOCUTCS K TPYIHOYIPABISIEMbIM (paKTo-
pam 1iogoponusa. C mMokaszaTeiasiMH BJIAarooOeCredeHHOCTH U TEeMIIepaTypbl TECHO CBS3aHbI
OOJIBIIMHCTBO TMOYBEHHBIX IPOLIECCOB, 00yclaBiIMBaOUMX 3(QeKTHBHOE MIONOpOIUE MOYB
(OnonornyecKkyro akTUBHOCTb, CHUHTE3 M MHHEPAIU3ALMI0 OPTaHUYECKUX BEIECTB, MOJBHXK-
HOCTh MUTATENBHBIX JE€MEHTOB U aKTUBHOCTb X IOTJIOLICHUS] PACTEHUSIMH, HAKOIUIEHUS Ouo-
JIOTHYECKOro a30Ta U ipyrue). CHHKeHue BIaroo0ecrneyeHHOCTH MOYB 3aMe IsIeT MOABUKHOCTD
MIUTATENBHBIX BEIIECTB, UX JOCTYMHOCTb AJI1 PACTEHUH, a TAaKK€ POCT KOPHEBOW CHUCTEMBI pac-
TeHui [2].

CeroaHs cutTyanusi ycyryoisieTcsi B CBA3M C IJI00aJbHBIM U3MEHEHHEM KJIMMara, 4To CO-
31a€T PUCKU U yrpo3y JUIsl CTaOWUIIBHOTO Pa3BUTHS CEIbCKOXO3SHCTBEHHOI'O MPOU3BOJICTBA,
o0ecrieyeHus MpOJOBOJILCTBEHHON 0OE30MaCHOCTH M YCTOHYMBOTO pa3BUTHUS B LIEJIOM. AHalu3
MPUPOJHBIX YCIOBUHA M COBPEMEHHBIX TEHJIEHIIMN TpaHCPopMalK KiIMuMaTa Y KpauHbl JaeT OcC-
HOBAaHME CUUTaTh, YTO B 30He CTeNM U 3HAUUTENBbHON YacTu JlecocTenu BEICOKONPOU3BOIUTEN b-
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HOE BBIPALMBAHUE CEIbCKOXO3SMCTBEHHBIX KYJIbTYP BO3MOKHO JIUILb IIPH OPOLIEHHH.

CoBpeMeHHOE MOTEIUICHHE KJIMMaTa COMPOBOXKAAETCS MOBBILICHUEM TEMIEPaTyphl BO3AY-
xa ot 0,3 go 1,5-1,7°C, BbI3bIBasA T€ WU UHBIE dKoJorHueckue nocinenctsus [3]. Ilpu sTom mo-
TEIUICHUE MPOUCXOJUT HEPABHOMEPHO - MEPHUOJIbI CTPEMUTEIBHOIO POCTa TEMIIEPAaTyphl U3Me-
HAIOTCSA €ro 3aMeIJIEHUEM WIM NoxojojgaHueM. B Vkpaune cpenHss MecsyHas TemmepaTypa
BO3J1yXa MOBBICUJIACH 10 CPABHEHHIO C KJIIMMATOJOTUYECKOW cTaHmapTHON Hopmoi (1961-1990
IT.) KaK B 3UMHHE, TaK U B JIETHHE MecsIbl, 0coOeHHO B 30He JlecocTtenu Bocrounoit u Crenu
FOxwnoii. [Ipu 3TOM OTMeUaeTcsi yBeTUUYEeHUE MPOJOJKUTEILHOCTH O€310KI€BbIX EPUOAOB 10
100 mueii u 6onee. [Ipon3omnuio nepepacnpeaeeHue KOJTMIECTBA OCAIKOB TI0 peruoHaM Y Kpau-
HBbl U N0 Ce30HaM (B 3UMHHIl CE30H KOJIMYECTBO OCAJKOB B LIEJIOM YMEHBIIUIOCH, OCEHbIO —
HAao00OpOT — HEMHOT'O BO3POCJIO, BECHOM U JIETOM — U3MEHUJIOCh HECYIIECTBEHHO), XOTSI B LIEJIOM
3a roJ] KOJIMYECTBO OCAKOB OCTAJIOCh MPAKTUUECKHU 0€3 N3MEHEHUH.

W3MmeHeHus kinMMaTa UMEIOT pa3IuyHbIe TOCIEACTBUS ISl BCEX KOMIIOHEHTOB IPHUPOAHBIX
U aHTPOIOTeHHbIX JaHamadToB. KinMarndyeckue ycmoBUs OCYHIECTBISIOT Kak MPsMOE, TaK U
OTIOCPEIOBAHHOE BIIMSHUE HA )KU3HEACIATEILHOCTh OPTaHU3MOB U IIOYBOOOPA3YIOLIHE MPOIECCHI.
[Tpu 5TOM TemmepaTypa U Biara sBJISIOTCS BaXXHBIMU (PAKTOpAMU SKOJOTHYECKHX YCIOBHM, pe-
TYJUPYIONIMX HaIMPaBJICHHOCTh IMOYBEHHO-OMoONornueckux mpoueccoB [4]. Ilosromy kpaiine
BaXHO YK€ CEroJHs pa3padoTaTh TEOPETUYECKHE U MPAKTUYECKUE MPEINOCHUIKH YCHEIIHOTO
IIPOTUBOCTOSIHUSL BO3MOXHBIM HETaTUBHBIM MOCJEICTBUSM M3MEHEHUI KiuMaTa, HalpaBieHUs
arpoKJIMMAaTUYECKON aJanTaluyd arpapHOro MPOU3BOJCTBA K MPUPOJHO-KIUMATHUYECKUM YCIIO-
BUSIM U BOCIIPOM3BOJCTBA PECYPCHOI'O NOTEHIIMAA [10YB.

B cBsi3u ¢ 3TUM 0/1HOM U3 TTIaBHBIX IPOOJIEM B YCIOBHUSAX 3aCYIUIMBOCTH KJIMMAaTa SBIISETCS
COXpaHEHHE U PALMOHAIBHOE MCIIOJb30BaHUE 3aacoB NMPOAYKTUBHO Biaru. [loaToMy HEoOXxo-
nuMa pa3padoTka U BHEIpPEHHE MPUEMOB [0 COXPAHEHHUIO BJard U €€ 5JKOHOMHOMY HCIOJIb30Ba-
HUIO CEIbCKOXO3HCTBEHHBIMU PACTEHHUSIMU: BJIArOHAKOIUTEIbHBIE arpOTEXHOJOTUYECKUE Olle-
palyy U arpoMeIMOPaTUBHbBIE IPUEMbI — TTTyOOKOE PHIXJIEHUE MOYBBI, MYJIbUUPOBAHHUE TTOBEPX-
HOCTHU TOYBBI [TO)KHUBHBIMU OCTATKaMH, MCIIOJIb30BAaHUE MYJIbUHUPYIOLIEH MJIEHKH, 00OCHOBAH-
Hasl CTPYKTypa ceBOOOOPOTOB U Jp.

3acyluIMBOCTh KJIMMaTa MpeIoNpeAesseT pacllupeHre TeppUTOpUU C AeULIUTOM IpH-
POZHOM BJIaroo0eCcneyeHHOCTH, TUIOMaab KOTopol 3a nocneanue 30-50 neT yBenuuyuiach Ha 8
MiH ra [5]. IIpu Takux yclOBMSIX 3HAYUTENIbHO BO3PACTAET POJIb OPOIICHUS KaK CTaOUIU3UPY-
IOIIEero (akTopa arpapHoOro Mpou3BOACTBA Ul MOBBIIIEHNUS arpopecypcHOro MoTeHlrana noys,
MPOAYKTUBHOCTH CEJIbCKOXO3SMCTBEHHBIX KYyIbTYp [6, 7]. ITlosToMy pacmmpenue muiomanaeit
OpOIIAEMBbIX 3€Mellb MPU OJHOBPEMEHHOM MOBBIIIEHUH YPPEKTUBHOCTH UX UCIOJIb30BAHUS OT-
HOCUTCA K MPUOPUTETHBIM 3aJlayaM Pa3BUTHS arpapHOro M BOJIOXO3SMCTBEHHOTO KOMILIEKCa
HSKOHOMHKH YKpauHbl. OpolleHne T0KHO ObITh HAyYHO OOOCHOBAHHBIM, C aJlanTanueil TeXHo-
JIOTUH BBIpAIIMBAHUS CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp K MOBBILICHHOMY YPOBHIO COJIHEYHOM
paauanuu.

[Ipu BoccTaHOBIIEHNN MPPUTALIMY U PACIIMPEHUH IIJIOLIA/IEN OPOIIAEMbIX 3€MENb TJIABHBIM
BOIPOCOM SIBIISICTCSI MUHUMM3AIIHsI METMOPATUBHOW HArpy3Kd Ha MOYBY IMYTEM pallMOHAIBLHOTO
HOPMHUPOBAHHOT'O BOJIONOJIb30BAaHUS U MEPEBOJI 3eMIIe/IENs Ha aJalTUBHO-IaHAIIapTHBIE KO-
JIOTMYECKH 0€3011acHbIE CUCTEMBI.

Jlia obecrnieueHus: yCTOWYMBOTO Pa3BUTHUSL OPOUIEHMS] B YKpanHe HEOOXOIUMO MpHUMEHe-
HHUE CUCTEMHOI0 MO/AX0/1a, KOTOPhI 06a3upyeTcss Ha HHTETPUPOBAHHOM HCIOJIb30BAHUH BOTHBIX
U 3€MEJIbHBIX PECYPCOB KaK OJTHOM U3 3((HEKTUBHBIX UHCTPYMEHTOB YIPABIEHUS MPUPOJHBIMU
pecypcamu. OCHOBHOE BHUMaHHUE JIOJKHO COCPENOTOUMBATHCSA HA CKOOPAUHUPOBAHHOM YIIpaB-
JICHUW BOJHBIMH, 3€MEJIbHBIMH U CBSI3aHHBIMH C HUMH PecypcamM Ui JOCTUKEHHSI BBICOKHX
nokasaresel COIMalbHOI0 U SKOHOMHYECKOTO pa3BUTUs 0€3 MPUUYMHEHUs Bpesla YCTOHYUBOCTH
’KU3HEHHO BAYKHBIX 3JIEMEHTOB SKOCHUCTEM.

HeoOxomuM mepexoa oT pacpoCTpaHEHHOW MapagurMbl «KOHTPOJb BIUSHUS» K TMapajur-
Me «IpeoTBpalleHue BO3AeHCcTBUs». Menuopanus J0KHA ObITh COpUEHTHpPOBaHA Ha obecrie-
YEHHE PAllMOHAIIBHOTO COOTHOIIEHUS U TApMOHU3ALUH [TPOYKTUBHON, 9KOJIOTMYECKON U COLIH-
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IBbHO-TyXOBHOW ()YHKIIUH.

B UncTtuTyTe pazpadorana Konnenius ycTOMUMBOTO YIpaBieHUs MOYBEHHBIMHU pecypca-
MU MEJHOPUPOBaHHBIX 3eMenb [§]. Ee menbto sBnsercs pa3paboTka OCHOB YCTOMYMBOTO yIpaB-
JICHUSI TIOYBEHHBIMU pECypCcaMu MEJIMOPUPOBAHHBIX (OPOIIAEMBIX) 3eMeJb JUISi COXPAaHEHHS U
MOBBIIICHUS TUIOJAOPOIHS TIOYB, JOCTH)KCHHUS HEUTPAILHOTO YPOBHSI JIETPaalluy, alanTallui K
3aCyNUIMBBIM YCIOBUSM KJIMMaTa, 00eCIeYeHus] cOAlaHCHPOBAHHOTO IKOJIOT00E3011acHOTO 3eM-
JIETI0TB30BaHUSI.

[Tpu 3TOM OpOIICHUE CIIEAYEeT paccCMaTpUBaTh B KOMILUIEKCE, B €AMHOW CHCTEME B3aUMO-
CBSI3aHHBIX MIPUEMOB I10 YIPABICHUIO TUIOAOPOAUEM MOUBbI. CHCTEMHBIN TOIX0]] BKJIFOYALT IIe-
JIOCTHOE U3y4eHHE KOMIUIEKCA B3aUMOCBSI3aHHBIX OJIOKOB-COCTaBJISIOMINX — WH(OPMAIIMOHHOTO,
HOPMAaTUBHOTO, TEXHOJOTMYECKOT0, SKOHOMUYECKOTO U OPTraHU3aI[MOHHOTO.

OCHOBO# UTSI IPUHSTHS HAYyYHOOOOCHOBAHHBIX PEIICHHA M MEPOIPUSATHI SBISETCS TOY-
Hasi coBpeMeHHasi nHpopMaius (MHGopMarmonHas 6a3a) O COCTOSHUM TTOYBEHHOTO MOKPOBA U
Ka4eCTBE OPOCUTEIILHOW BOJBI (MPUTOIHOCTH JJIsi TIOJUBOB 110 OMACHOCTH 3aCOJICHUS, OCOJIOH-
[[EBaHUs, OIICTAYUBAHUS, 3arPS3HCHHS TTOYBHI TSDKEIBIMU MeTayuiamu). [IpuHsATHE TIpOoCcTpaH-
CTBCHHO - AU(QEepEHIIMPOBAHHBIX YIPABICHUYCCKAX PEUICHUN Oa3upyercss Ha JaHHBIX KOM-
TUICKCHOW OILIEHKH 3KOJIOT0-arpOMEIMOPATUBHOTO COCTOSIHUS 3€MEJTb, a TAKXKE MPOBOAUTCS KOP-
PEKTHPOBKA IMPHEMOB C YYETOM TAKTUYCCKHX M OTICPATUBHBIX IIEJICH CUCTEMBI.

BreiBosbl: B yciioBUSX TI100aNbHBIX M3MEHEHHMI KIIMMAaTa OJHUM M3 KapAHHAIBHBIX TpHE-
MOB TOBBIIICHHS BJIAr000CCIIEYCHHOCTH MOYBBI SIBIISICTCS OPOIICHUE, YTO TpeOyeT pa3paboTKu
aJaNTHBHO-JIAHIIA(QTHBIX 3KOJOTUYECKH OE30MaCHBIX (KOMITICHCAIMOHHBIX) CHCTEM 3eMIIC/Ic-
J¥sl, MaKCHUMaJIbHO  YYUTBIBATH  OCOOCHHOCTH  NPUPOAHBIX  JaHIIIA(TOB,  JKOJIOrO-
MEJIMOPATUBHOE COCTOSIHIE OPOIIAEMBIX 3eMEITb.

[TpuMeHeHre BCero KOMIUIEKCa MEPOIIPHUSITUN TI0 YITYYIIEHHIO BOAHOTO PEKHUMA IOYBHI H
COXpPaHCHHMS 3aIacoB BJIArK OyJET CIIOCOOCTBOBATh MUHHMH3AIUH BIIVSHHSI 3aCyITHBOCTH KITH-
MaTa Ha COCTOSHHE arpojaHamadToB U 00ECICYCHHIO MPOIOBOJILCTBEHHON 0€30MacHOCTH, IO~
BBIIIICHUIO YPOKAWHOCTH CEITHCKOXO3SHCTBEHHBIX KYIBTYP.
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IKOJIOI'MYECKHUE ACIHEKTBI CBA3AHHBIE C UCTIOJIB3OBAHUEM AI'PO-
XUMHUYECKHUX CPEACTB B 3BEMJUIEJAEJIMA
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bakunckuii I'ocyoapcmeennwiti Yuusepcumem, A1148, baky
ya. 3axuoa Xanunosa, 23
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Pe3rome. ObecrnieueHne MOCTOSIHHO PaCTYILETO HACSIEHUS TUIAHETHl BEICOKOKAUYECTBEHHBIMH MTPOIYKTaMH
MUTaHUS — BaKHEHIIAs 3a7jada COBPEMEHHOTo OyIymiero 3eMieaenus. Pemenne ee BO3MOXKHO MIPH ITOCTOSHHOM
3200Te O TIOIOPOIIH TOYBHL.

OpmHUM W3 TyTe BOCCTAHOBIICHHUS YTPAUESHHOTO IUIOJOPOMHS TIOYB SIBISICTCS Pa3yMHOE 3eMJICBIIaICHUE,
IIIPOKOE TPAMOTHOE HCIIOJH30BAHNE arpOXMMHKATOB, KOTOPHIE MOTYT OKAa3bIBaTh KaK ITOJIOKUTEIBHOE, TaK U
OTpHIIATEIFHOE BO3/ICHCTBHE Ha MTOYBY U PACTCHUS.

Y 100peHus: — 3T0 MaTepHalbHas OCHOBA KOJIMYECTBA M KAUCCTBA TOJIy4aeMOU PaCTCHUCBOUCCKOM TP O-
JYKIIMU, UCTOYHUK OMOTEHHBIX JIEMEHTOB Juis pacteHuidl (Munee, 2004). To ke Bpems mpuUMEHEHUE yao0pe-
HUHW U IPYTUX CPEJICTB XUMU3AIMH — 3TO BEChbMa aKTUBHOE BIUSHUE HA IPUPOJHYIO CPELy.

KiawueBble ciioBa: 3arps3HEHUS MPUPOIHON Cpe/bl, MUHEPATIbHbIC YI0OPEHUs, OpraHudecKue yaoope-
HUS, TOYBCHHAs OMOTA, TUIOAOPOAUS TOYBBI, AT POXUMHUYECKUAC CPEACTBA, IKOJIOTHUCCKUX MPOOJIEM B 3eMIIe/Ie-
JHH

Resume. Providing the ever-growing population of the planet with high-quality food is the most im-
portant task of the modern future of agriculture. Its solution is possible with constant care for soil fertility. One
of the ways to restore the lost soil fertility is reasonable land tenure, widespread competent use of agrochemicals,
which can have both positive and negative effects on soil and plants.

Fertilizers are the material basis for the quantity and quality of the resulting crop production, a source of
biogenic elements for plants (Mineev, 2004). At the same time, the use of fertilizers and other means of chemi-
calization is a very active influence on the natural environment.

Key words: Environmental pollution, mineral fertilizers, organic fertilizers, soil biota, soil fertility, agro-
chemicals, environmental problems in agriculture

[Ipumensiemble B 3eMIIEIEIUMU CUCTEMBI YOOpeHH (MUHEpaIbHble, OpraHuYecKue, op-
raHOMHHEpaJIbHbIE) OKa3bIBAIOT BIUSHHE HE TOJBKO Ha MPOAYKTHMBHOCTb BO3/EJIBIBAEMbIX
KyJIbTyp U KauecTBO ypoxkas (AreeB u Ilonkonsun, 2001), HO 1 3KOJIOTHYECKOE OJ1aronony-
Yue MO0YB a, CJIEJ0BATEeNIbHO, YNCIEHHOCTh U pa3HO0Opa3ne MOUYBEHHON OMOTHI, SBIISOLIEHCS
MHAUKATOPOM 0€30IacHOCTH HMCIOJIb30BaHUS arpOXUMHKATOB B ceIbCKOM Xo3siictBe (I'omy-
HoBa, [laTrora u [llanmoBanosa, 2009).

[TouBa — BaxkHOE 3BEHO OMOCHEPHI, U OHA B MEPBYIO OUEPEb MOABEPracTCs CI0KHOMY
KOMIUIEKCHOMY BO3JIEHCTBUIO yIOOPEHUH U JAPYruX arpOXUMUYECKUX CPEJCTB, KOTOPbIE MO-
T'yT OKa3bIBaTh HA HEE CIEAYIOLIEE BIUSHUE:

— MOJKUCIATh WM TOALIENAYUBaTh CPeAy; — CIIOCOOCTBOBATh BBHITECHEHHIO HOHOB B
MOYBEHHBII pacTBOpP BCIEACTBUE (PU3MKO-XMMHUYECKOTO UX IMOTJIOIIEHUS; — CIOCOOCTBOBATH
WIHM TIPENSTCTBOBATh XUMHUYECKOMY IOIJIOIIEHHUI0O OMOTE€HHBIX M TOKCHUYHBIX 3JIEMEHTOB; —
YCUJIMBATh MMUHEPATU3ALMIO TYMyca WIM CIIOCOOCTBOBATh €r0 CUHTE3Y; — OCIA0IATh UIIH aK-
TUBU3UPOBATh OMOJOTHYECKYIO (uKkcanuio Ny U3 aTMOc(epbl; — YCHIMBATh WU OCIA0NATh
JieficTBUE OPYTUX MUTATENbHBIX 3JIEMEHTOB MOYBBI MM YA0OpEHUH; — MOOMIIM30BBIBATH MITH
MMMOOUIIM30BBIBATh MaKpO- U MUKPOAJIEMEHTHI TIOYBBI; — BbI3bIBaTh aHTArOHU3M WJIH CUHEP-
TU3M [IUTATENbHBIX JIEMEHTOB U, CIEI0BATENIbHO, CYIIECTBEHHO BIMATH HA UX MOIVIOIIEHNUE U
MeTaboIM3M B PAaCTEHUSIX; — yJIydllaTh WIM YXYALIATh CBOWCTBA MOYBBI, €€ OMOJIOrHYECKYIO
U (epMEHTATUBHYIO aKTUBHOCTb.

AKTHUBHOCTBH TIOUBEHHOW OMOTHI B OOJIBIIIEH Mepe ONpeesieT TakKhue mapaMmeTpsl QyHK-
[IUOHUPOBAHMS HA3€MHBIX 3KOCHCTEM, KaK CKOPOCTh JIECTPYKIIMU U YPOBEHb OHMOJIOTMYECKON
MPOJAYKTUBHOCTH, U TEM CaMbIM HEMOCPEACTBEHHO BO3/IECUCTBYET Ha TEMIIbI OHOJIOTHUECKOTO
KpYroBopoTa 1 ()OpMHUpPOBAHUE MPSAMBIX-00pPATHBIX CBS3€H MEXAY MMOYBOI U Ha3eMHBIM SIpY-
COM SKOCHUCTEM.

Hannune pa3ianyHbIX TOKCHYECKHX NPUMeEcel B MUHEPAJIbHBIX YJI00pEeHUsIX, Hey10BIIe-
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TBOPUTEIBHOE UX Ka4ECTBO, a TAKXKE BO3MOKHOE HAPYILIEHUE TEXHOJIOTUHU X HUCIIOJIb30BAHUS
MOTYT IPUBECTU K CEPbE3HBIM HETaTHBHBIM INOCIEACTBUAM. OCHOBHBIE NPUYUHBI 3arpsi3HE-
HUS NIPUPOJIHOM cpebl yIoOpEeHUsIMH, YT UX MOTEPb U HENPOU3BOAUTEIBHOIO HUCIOJIB30-
BaHUs CIIEIYIOIIHNE.

— HecooTBercTBHE KauecTBa W CBOWCTB MHUHEPAJBbHBIX yI0OpeHuil; — BonHas u BeTpo-
Bas (neduianus) 3po3ust nouBbl; — HapyieHue arpoHOMHUYECKOM TEXHOJIOTUU UX TPUMEHEHUS
B CEBOOOOPOTE M MOA OTAEIBbHBIC KYIbTYphl; — HecoBepIeHCTBO TEXHOJIOTHH TPAHCIIOPTH-
POBKHM, XpaHEHUs1, TYKOCMEIIIEHUS] U BHECEHUs yJOOpEHUH.

Vcnonp30Banue Wb MHUHEPAIBHBIX YIOOPUTENBHBIX CPEICTB NPHBOIUT K OOEIHEHHIO
Oropa3zHooOpasys MOUB, CHUKCHUIO YHUCIIEHHOCTH IOJIE3HBIX KUBOTHBIX U YBEIMUEHHUIO KOJIMYE-
CTBA BPE/IUTEIICH CEIIbCKOXO3SICTBEHHBIX PACTEHHI, 0COOEHHO TIPH HATMYUH B CEBOOOOPOTaxX BTO-
poii 03uMoii MieHUIBl. B To’ke Bpems NprMeHEeHHe OpraHMYecKUX yJ00peHni ClocoOCTBYET yBe-
JMYEHUIO OMOPa3HOOOpa3us, MOBBIIIEHUIO YHCICHHOCTH KUBOTHBIX, 0OECIICUMBAIOIIUX TOBBIIIE-
HHE IIJIOIOPOANS ITOYBBI 4, CIICOBATENBHO, U YPOXKANHOCTH BO3/IEIIBIBAEMBIX KYJIBTYP.

Cy1iecTBeHHBIM HEOCTATKOM MHOTHX MHUHEPAJIbHBIX yAOOPEHHUI, 0COOCHHO a30THBIX, SIBJISI-
ercst X (PU3MOJIOTMYecKas KUCJIOTHOCTD, A TAKKe HAIMUME OCTAaTOYHOW KUCIIOThI BCIIECTBHUE TEX-
HOJIOTHH UX IPOU3BOJCTBA. MIHTEHCHBHOE NPUMEHEHNE TaKUX yA0OpeHUi B CEBOOOOPOTE MPUBO-
JIUT K 3aMETHOMY IOJAKUCIICHHUIO NOYB, CO3[aHUIO0 HEOIAroNnpusITHBIX YCJIOBHMH /Ul pOCTa pacre-
HUi. B 3TOM Cciydae Bo3pacTaeT noTpeOHOCTh B U3BECTKOBAHUHU TI0YB M HEUTpATU3ALUH KUCIIOTHO-
CTHU CaMHX yI0OpeHui.

[IpumeHnsiemMble MUHEPATIbHBIX YI0OPEHUI OKa3bIBAIOT BIMSHUE SKOJOTMYECKOE OJ1aronoy-
Yye MOoYB a, CJIEI0BATENIbHO, YUCIEHHOCTh M pa3HoOOpasye MmouBeHHOW OuoThl. [Ipu BbIOOpE Cu-
CTEMBI YIOOpEHHIA CIIEAyeT YUUTHIBATh HE TOJIBKO BEJIMUMHY MTPOU3BOIUMOMN PAaCTEHHEBOTYECKOM
NPOAYKLIUH, HO U €€ BIIMSHUE Ha IIOUYBCHHYIO IIOYBEHHOM OMOTBI, 0COOEHHO TeX €€ MpeJICTaBuTe-
JIel, KOTOpbIE YJacTBYIOT B IIpolieccax TpaHc(opMaluy OpraHn4ecKUX OCTaTKOB B IIOUBE, OIpE/ie-
JSTIOT HE TOJBKO DKOJIOTMUYECKUE YCJIOBHS IIPOM3PACTAHUS BO3JEIBIBAEMBIX CEIBCKOXO351CTBEH-
HBIX KYJIBTYD.

Cy11ecTBEHHBIM HEIOCTATKOM MHOTMX MMHEPAIBHBIX YIOOPEHUH SBISETCS HATWYUE B HUX
COMYTCTBYIOIIMX OAJTaCTHBIX 3JIEMEHTOB ((pTopa, XJIopa, HaTpus), a TAKKEe TOKCUYHBIX TSKEIIBIX
METaIOB (KaJMMsl, CBUHIIA, MbllIbsKa). CoaeprkaHue HeOOMbIMX 103 MUKpoasieMeHToB (Cu, Mo,
Mn, B, Zn) none3Ho, ecny He MPEBBIIIACT TOKCHUECKONW HOpMBI. CHCTEeMaTH4eckoe BHECEHHE C
MHHEPATbHBIMU YI00PEHUSIMI HE3HAUUTEIIBHBIX ITPUMECEH TSHKENBbIX METAUIOB M JPYTUX TOKCHY-
HBIX BELIECTB, BEAYILEE K HAKOIUIEHUIO MX B IOYBE, MPECTABIISIET OUEHb CEPhE3HYI0 SKOJIOTHYe-
CKYIO OIIaCHOCTb.

Tokcuyeckue 31eMeHThI TIONaal0T B MUHEPAIbHbIE YIOOPEHUS ITIaBHBIM 00Pa30M C ChIpbeM
JUISL UX TIPOU3BOJICTBA, YACTUYHO 3arps3HAIOT UX B TEXHOJOrMYeckoM Ipouecce. Hampumep, 50—
80% ¢ropa, moctynaromiero ¢ GochaTHbIM CHIPbEM, OCTACTCS B YAOOPEHUSX, IOATOMY C 1 T HEoO-
XOJIMMOTr0 pacTeHusIM ¢ocdopa Ha 1ois nocrynaer okono 160 kr ¢ropa — 3T0 NPUBOAUT K YXyA-
IIEHUIO CBOMCTB M IUIOOPOAMS TOYBBI, K MHTMOMPOBAaHHUIO B HEW OMOJIOTMUYECKUX IPOLIECCOB,
HapyLIEHHIO OMOXMMHUYECKUX MPOIIECCOB B pacTeHHUAX. PTop OTpUIATENIbHO BIMSAET Ha (POTOCHH-
Te3 U OMOCHHTE3 OeNKa, HapyIIaeT esITeIbHOCTh TaKuX (DEpMEHTOB Kak 3HoJa3a, pochoriykomy-
Ta3a, hocdaraza. OH MOKET HAKATUTUBATHCS B MPOYKTaX MUTAHMS, B IIIIEHUIIE, KapToderne, puce,
OTPUIIATENHHO BIIMSS Ha 3[I0POBbE JKMBOTHBIX M YeJOBeKa. BOIbIIyI0 OMacHOCTh MpeNCTaBIIseT
kagmuit pocaroB. OH OIU30K 1O CBOMCTBAM KaIbLMIO U TPYIHO (M JOpPOro) BbLiemnsieTcs u3 (oc-
GaTHbIX py.

Cucremarnyeckoe NMpUMEHEHHE (U3MOIOTMYECKH KHUCIBIX MHHEPAJbHBIX yI0OpeHHH Ha
JIEPHOBO-TIO/I30JIUCTHIX TIOYBAX MOBBIIIAET UX KUCIOTHOCTh, YCKOPSIET BBIMBIBAHHE U3 TEXHOJIOTU-
YECKOIr'0 TOPU30HTA Kbl U MarHusl, yBEINUYMBAET HEHACBHIIEHHOCTD II0YB OCHOBAaHUSIMH, B I1€-
JIOM CHW>KAeT TUIOIOPOJIE TIOUBHL. B 3TOM citydae mpuMeHeHHe MUHEPAIbHBIX YI00peHHi HeoO-
XOIUMO COYETaTh C W3BECTKOBAHMEM KaK MPUEMOM XMMHUYECKOM MEIMOpAalMU IOYBBI, TOTJA B
KOMIUIEKCE CO3/Ial0TCSl ONTUMAIBbHBIE YCIIOBHS MMUTAHUS PACTEHUH U YTyUILIEHUS CBOMCTB MOYBBI.

Opranuueckie ynoOpeHus! OKa3bIBalOT MHOTOCTOPOHHEE JICHCTBHE Ha BayKHEHIME arpoHO-
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MHUECKUE CBOMCTBA MOYBHI U MPU MPABUIBHOM HCIOJIB30BAHUM PE3KO MOBBIIAIOT YPOXKail Cellb-
CKOXO35HICTBEHHBIX Ky/IbTyp. C HUIMU B [T0YBY IIOCTYAIOT BCE HEOOXOAMMBIE PACTEHHUSAM MaKpo- U
MUKpO3JIEMEHTBI. OHHU SIBJISIFOTCS JJIs1 PACTEHUIT MICTOYHUKOM HE TOJIBKO ITUTATEIbHBIX MUHEpaIIb-
HBIX BELIECTB, HO U YIIICKUCIIOTHL

Opranuueckie ynqoOopeHus: — SHEPreTHIeCKUil MaTepral U MCTOYHHK MUILH JUISl TIOYBEHHBIX
MMKPOOPTraHW3MOB. BHeceHHe B MOYBY OpraHUYECKUX yJOOPEHHH HE TOJBKO YIydIlaeT IMUTaHue
pPacTEeHNH, HO U U3MEHSIET YCIIOBHS CYLIECTBOBAHUS IIOYBEHHBIX MUKPOOPIaHU3MOB, KOTOPBIE TaK-
e HYXJIAI0TCS B MUHEPAIbHBIX 3ieMeHTaX. [Ipy 61aronpusaTHbIX KIMMAaTHYECKHX YCIOBHUSX KO-
JIMYECTBO MUKPOOPTaHW3MOB M MX aKTUBHOCTb I10CJIE€ yA0OPEHHS [I0UBbI 3HAYUTEIBHO BO3PACTAIOT.

Oprannueckue ynoOpeHus (OpraHuka) YIyqlIaroT (M3MKOXMMHUYECKHE CBOMCTBA IOYBHI,
YIAY4IIAIOT BOJHBINA M BO3IYIIHBIA PeXUMBI MTOUBBL. OHU COfIep)KaT Bce HEOOXOMMBIE VIS pacTe-
HUS JIEMEHThI IMTaHUsA, B TOM YHCIIE U MUKPOJIEMEHTBI, U SBISAIOTCS MOJIHBIMU yIOOPEHUSMU.
Opranuueckue yaoOpeHusi CiocoOCTBYIOT (POPMHUPOBAHHIO M COXpaHeHHIo Tymyca. [Ipu BHeceHnH
OPraHUKU INPOUCXOJUT YITy4IlIEHUE CTPYKTYpbI MouBbl. K oprannueckum ynoOpeHHsM OTHOCATCS:
HABO3, HABO3HAS KIKa, KOPOBSK, KOMIIOCT, TIEPErHOM, OMO-TyMyc, cuzepatsl (3e1eHble yaoope-
HUS), ITHYMIA TIOMET, KPOJIUYUI TTOMET, heKaiu, Topd, WL

Ilpy cucremaT4ecKOM BHECEHHH OOJBIIMX 03 OPraHMYEeCKHX YIOOPEHWH HPOMCXOIHUT
OKYJIbTYpUBAHHE TIOUBBI, OHA 00OTAIAeTCsl TYMYCOM, YIY4IIaloTcs ee Ouosioruyeckue, (usmye-
CKHe, XUMHYECKHE, (DU3MKO-XUMHUYECKHE CBOICTBA, BOMHBIA M BO3IYIIHBIX pexuM. Hckmoun-
TEJIbHO BaXKHO NPOTUBOAPO3UIHHOE 3HaYeHHE Y100peHuid. OHU CIOCOOCTBYIOT YCKOPEHHOMY TOSIB-
JIEHUIO BCXOJOB, 3aLIMIIAIONIMX TOYBBI OT BOJAHOM M BETPOBOM APO3UM. ¥YA0OpEHMs YIIydllIaroT
pa3BUTHE HAJ3EMHON BEreTaTUBHONU Macchl pactenuid. [loa BiusiHueM yioOpeHuit Jiydiie pa3BuBa-
€TCsl KOpHEBasi CUCTeMa pacTeHUH, cBsi3bIBarolas mouBy (Munees, 2004). AHau3 CTPYKTYpBI Op-
raHUYECKUX yAOOpEeHU B Halllel cTpaHe MOKa3bIBAaeT, YTO OCHOBHOE MECTO B HEW NMPUHAIICKUT
0TXO0JlaM MBOTHOBOICTBa. Kak mokaszanu uccrnenoBanus, Haubosee 01aronpHUaTHbIE SKOIOrHye-
CKME YCJIOBHUS JUISl TeOOMOHTOB CKJIAJbIBAIOTCS NPU MPUMEHEHHH OpraHWYecKuX ynoOpeHuid. W3-
BECTHA BBICOKAsl MOTPEOHOCTh JIOXKJIEBBIX YEPBEH B OpraHMKE, KOTOpasl ONpENessieT MpOCTpaH-
CTBEHHYIO JIOKIU3ALMIO U IUIOTHOCTh MOMYJIALMIA YepBeil B arponanumagre. Kpome toro, onpe-
JETBSIOLIMM (PaKTOPOM ISl KU3HU JIOKJEBBIX YEpBEN SIBIISIETCS BIIQXKHOCTD IOYBBI, ONITUMAIIBHOE
3HaueHne KoTopol coctasisieT 70-85%. B Temslil nepuoa rosia KOJIMUECTBO YEPBEN B UEPHO3EMAX
C ONTMMAIBHBIM ypoBHEM pH 3aBuCHT, Npekae BCero, OT BIAKHOCTU NOYBBLL. [lo3TOMy umncien-
HOCTb [TOYBEHHBIX JKUBOTHBIX B PAaCKOIaX B 3aCyXY, KaK IPaBUJI0, MUHUMAJIbHA.

[Ipyu HerpaMOTHOM MHCHOJIB30BaHUM B KayeCTBE YAOOpEHHH OTXOJOB >KUBOTHOBOJICTBA U
NTULEBOJICTBA [TPOUCXOJUT 3arpsI3HEHHE MOUBBI M CENBCKOXO35MCTBEHHBIX PACTEHUI NAaTOr€HHbI-
MH MUKPOOPraHM3MaMH ¥ CEMEHAMH COPHBIX TpaB, IEPEHACHIIICHUE ITNTATEIBHBIMU BEIIECTBAMA
MAaXOTHOTO c11os yao0pseMbIx yroguil. C moBepXHOCTHBIMU CTOKaMH OMOTEHHbIE JIEMEHTHI U Ma-
TOT'€HBI ITIOCTYIAIOT B BOJIOEMBI, CTUMYJIMPYS Pa3BUTHUE CHHE3EIICHBIX BOJIOPOCIIEH, CHIXKAs COIEp-
YKaHHE KUCIIOPO/ia B BOJIE, BBI3bIBAS 3aMOP PHIOBI.

N30bITOUHOE BHECEHHE 3KCKPEMEHTOB JKMBOTHBIX B IOUBY BEJIET K YBEIMYEHHIO COZIEpIKa-
HYS B HEM MOJIBMKHOTO LIMHKA JKEJIe3a, NHOTAa MEIM M MarHusl, K MOBBIIIEHUIO COAEPKAHWSI HUT-
paros.

IIprmeneHre GONBIIMX KOJTMYECTB HABO3a HA MACTOMINAX TaKKe MPUBOUT K MOSBICHHIO U3-
OBITOYHOTO COJiepKaHHUs HUTPAT-MOHA B MOYBAX M KOPMOBBIX KYJbTYpax, BbI3bIBasl HApYILEHHUS
oOMeHa BeIECTB Y KHMBOTHBIX. AHAJTOTMYHOE JeHCTBHE BBI3BIBAET CUJIOC C MOBBIIIEHHBIM COJIEp-
YKaHUEM HUTPATOB. [IpOMyKIMs JKUBOTHOBOJICTBA TAKXKE MOXKET COJAEPKATh HUTPATHI BBIIIE JIOITY-
CTUMBIX HOPM, €CJIH KMBOTHBIX KOPMMJIU TIOJIOOHBIMHM KOPMaMu. 3arpsisHeHue Ouocdepbl Mpu uc-
MIOJIb30BaHUN OTXOJIOB >KMBOTHOBOJICTBA B 3€MJIEJIENINU ITPOMCXOANUT U3-32 HEJOCTATKOB TEXHOJIO-
T'MH UX TIepepabOTKH U BHECEHU B MouBy. K TakuM HemocTaTtkaM MOXKHO OTHECTH: 1) HeoCTaTok
000pyI0BaHHUS /711 UCTIONIb30BAHUS B OPOIIEHUH KUBOTHOBOIYECKIX CTOKOB M JKMJIKOM (hpakiuu
0€ecCIOJICTUIIOUHOTO HaBO3a, OTCYTCTBHE TPYOOIPOBOJHOIO TPAHCIOPTA, IMOJIEBBIX HABO30-
XPaHWJINIL 2) HEAOCTATOYHAs! OCHAILIEHHOCTh OOJIBIIMHCTBA XO3SHCTB TEXHUKOU JIJIsl KOMITO-
CTUPOBAHUs, HABO30XPAaHWINLIAMH U IUIOIAAKAMH JUIsl KOMIIOCTUPOBAHMSI, YTO CHUXKAET KO-
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JMYECTBO U KA4eCTBO KOMIIOCTOB Ha 0a3e HaBO3a; 3) HIMPOKOE MCIIOIb30BAHUE CBEXKET0, He-
MEPENPEBIIETO HaBO3a, TTOBBILIAIOIIEE 3aCOPEHHOCTh TOCEBOB U OMACHOCTD 3arpsi3HEHUS TIOYB
[aTOr€HaMU U reJIbMUHTAMU; 4) OTCYTCTBUE COBPEMEHHOM TEXHUKH ISl BHECEHUS] OpraHHuye-
CKUX YIOOpEHHUIA, HeJOCTATOYHOE UCTIOJIb30BaHNe HaBo3opa3OpachiBaTeNel 1, Kak ClIe/ICTBUE,
HEPaBHOMEPHOE BHECEHUE HaBO3a U KOMIIOCTOB.

B nacrosiiiee Bpems mpo6iieMoii, 0co0eHHO 000CTpUBIICHCS ¢ pa3BUTHEM KUBOTHOBOJ-
CTBa, SIBJIICTCS] HAPYILICHHUE MPABUJI BHECEHHSI OPTaHUYECKUX yno0peHuil. OmacHOCTh 3aKITo-
YyaeTcs B HAKOIUIEHWU HUTPATOB B MOYBE U 'PYHTOBBIX Bojaax. HuTpatel (coiu a30THOM Kuc-
JIOTBI) — OJIUH U3 3JIEMEHTOB IUTAHUS pacTeHUu. VI UMEHHO OHU SIBJISIFOTCSI CAMbIM ONACHBIM
OpPraHMYECKUM BEIIECTBOM. DKOJIOTUYECKUE ACIMEKThI, CBSI3aHHBIE C MCIOJIB30BaHUEM arpo-
XUMHUYECKHX CPEJICTB B 3€MJICJICIINH, CIOKHBI U MHOT00Opa3Hbl. Bo3HHKaeT HEOOXOIUMOCTh
MHTETpaIK UCCIEAOBaHUN B pa3HbIX OTpACsAX HAYKH, KOOPIWHAIMU OOLIMX YCHIUN B pe-
IIEHUHU SKOJIOTHYECKUX MPOOJIEM B 3eMIIEJCIINHU, KOJINYECTBO KOTOPHIX, HECOMHEHHO, OyzaeT
BO3pacTaTh B CBSI3U C HEOOXOIUMOCTBIO MOBBIIIEHUS TPOYKTUBHOCTH arpolieHO30B Ha OCHO-
BE€ BHEPEHUS JOCTHKEHUI Hay4YHO-TEXHUYECKOI 0 IIporpecca.
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Pe3rome. B cratpe 3aTPOHYT MPOHECC PCKYJIbTUBAINU 3E€MCJIb U IIOYBEHHOI'O IMOKPOBA, HAPYHICHHBIX B peE-
3yJIbTAaTC HEraTUBHOTO BO3HCﬁCTBHH HOCJ'IG,HCTBI/Iﬁ HCq)TC' n ra30)106mq1/1, YTO MUMEET 0c000€ 3HAUEHHE B paMKax
npnpoaooxpaﬂﬂoﬁ JACATCIBPHOCTH U 0e30IacHOr0 q)yHKIII/IOHI/IpOBaHI/IH npeaan/anl‘/’I. TanKe, B CTaTbC MOAYCPKHU-
BacTCA BaXHOCTh l'IpO6J'I€MI)I yTuian3annuu 0OTX040B, B HaCTHOCTHU 6ypOBOFO miama.

KiroueBble cioBa: pexyavsmusayus, decpadayus 3emeib, IKOCUCmema, Hegpme- u 2az0000uiua, Ymuiu3ayus
omx0008, 6ypoeou wiam

PaGoTbl o pexynbTHBALMU 3€MeNb U MPUPOIHBIX JIaHIMAPTOB, MOABEPKEHHBIX JIerpajia-
IIUM BCJIEJICTBHE 3arpsI3HEHUS] OTXOAaMU He(Tera3oBoil MPOMBIIUICHHOCTH, BXOAAT B COCTaB OOIIEH
MOJIMTUKY TIPEATIPUATHI IO MPEJOTBPAIICHUIO U YCTPAHEHNUIO HETATUBHBIX MOCIIEACTBUNA CBOEH MPO-
U3BOJICTBEHHOM JiesaTenbHOCTH. Oco0oe 3HaueHne OHM MPHOOPETAIOT B IMOCIEIHUE TO/bI B CBS3M C
Y)KECTOUEHHEM IPUPOJIOOXPAHHOTO 3aKOHOJIATENIbCTBA MHOTUX CTpaH M TpeOOBaHMH COOTBETCTBUS
MEXTyHapOJHbIM SKOJIOTHYECKUM CTaHAapTaM M HOPMAaTUBHO-TIPABOBBIM JOKYMEHTaM B cdepe 3a-
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LIUTBI OKPYXKAIOLLEH CPEBL.

3arpsisHeHHe HeTera3oBbIMU MPOAYKTaMH M OTXOJAaMU OKa3bIBaeT BIMSHUE HAa BECh KOM-
IIeKC MOP(OTOTHYECKHX, (PU3MKO-XUMUYECKUX U OMOTOTHYECKHX XapaKTEPUCTUK TOYBBI, OMpere-
JSTIOLMX €€ XO3SICTBEHHYIO IIEHHOCTh M 3Kosoruyeckue (yHkimu. Hapyiienne naHHBIX CBOMCTB
MIOYBBI TIPH 3arPsI3BHEHUN HE(PTEIIPOIYKTaMH, a TAKKEe €€ MUTPALMs, aKKyMYJIAIHS U METa0OIH3M 3a-
BUCAT OT (PU3UKO-XHMMHUYECKOTO COCTaBa U 0OBEMOB MPOIUTON HeDTH, TaHIIadTHO-KIMMATHYECKUX
yCIIOBUiA ¥ TN 1TOYBBL. C XUMHUYECKOW TOYKU 3pEHHS HePTh U HEPTEIIPOIYKThI IPEACTABISIIOT COO0I
CIIOXHYIO CMECh OpPraHMYEeCKUX COSTMHEHUI, OCHOBY KOTOPOM COCTaBIISIIOT YIIIEBOAOPOIbI Pa3IYHO-
ro crpoenus. [Ipu 3ToM, cocTaB U (PU3UKO-XUMHYECKHE CBOMCTBA HE(YTH Pa3IMIHBIX MECTOPOXKACHUI
HEPEIKO CUIILHO OTJIIMYAIOTCA JIPYT OT JIpyra.

[Ipu 3arps3HEHNN HEPTEPOIYKTaMH, B IEPBYIO OYEPE/Ib, CYILIECTBEHHO N3MEHSIOTCS MOP(O-
JIOTUYECKHE CBOWCTBA IMOYBEHHOTO MOKpoBa. [Ipu 3ToM, [UIs 3arps3HEHHBIX MOYB XapakTepeH Oosee
TEMHBII 1IBET, OOJIbIIAs TUIOTHOCTh, HATMYKUE B CTPYKTYPE MACISIHUCTBIX U PALy’KHBIX IUICHOK B WJI-
JIFOBUAJILHBIX TOPU30HTAX, MMOSBJIEHHE CTOJIOYATON CTPYKTYPhI B HUKHEH YacTH MOYBEHHOTO MOKPOBA
u T.4. [log Bo3aeiicTBHEM OTXOAOB M HE(TEIPOIYKTOB MPOUCXOUT arperupoBaHie MOYBEHHBIX Ya-
CTUII, B Pe3yJIbTaTe Yero MoBbIIIAeTCs MPOLEHT IIBIONCTHIX (>10 MM) "yacTull, B TO BpeMsi Kak Coaep-
YKaHUE arpOHOMHYECKH LIEHHBIX CTPYKTYPHBIX CJIOEB YMEHBIIAETCS.

Pabote1 10 ynanenuto paznuroit HeTH ¥ HEYTEPOIYKTOB TPEOYIOT IPUMEHEHHUS JOCTAaTOU-
HO CJIO’KHOM TEXHOJIOTMM KakK IPH MOATOTOBKE 3arps3HEHHOIO Y4acTKa K peKyJIbTUBALMH, TaK U MpU
MPOBEIEHUU caMoro mpotecca. [Ipu pekynpTuBamy 3eMeb NPUMEHSIOTCS pa3InuHble METO/IbI BOC-
CTAQHOBJICHUSI TIOYBBI, BKJIIOUasi MEXaHUYECKUE, (PU3UKO-XUMHUECKUE, arpOTEXHUUECKUE, MUKPOOHO-
JIOTHYECKUe U puTOMeTMopaTuBHbIE [ 1].

N3menenne pu3nueckrux XapakTepUCTHK ITOUYBEHHOTO MOKPOBA IPH 3arpsi3HEHUH Hedreraso-
BBIMH TIPOJYKTaMH TPUBOAUT K BBITECHEHUIO BO3/1yXa M3 TMOYBBI, HAPYIICHUIO ITOCTYIUICHUS BOJIBI U
MHHEpAJIOB, a TAK)KE PACHpPE/IESICHUs] TUTATENbHBIX BELIECTB, YTO SIBJISETCS [VIABHOW NMPUYUHON TOp-
MOKEHHS pocTa pacTeHuii u ux rudenu. [1ouBbl, HackIIeHHBIE HETEIPOAYKTAMU M OTXOAAMH, yTpa-
YHBAIOT CIOCOOHOCTH BIMTHIBATH U YIICP)KUBATh BIIAry, ISl HUX XapaKTEpHbI OoJiee HU3KME 3HAYCHUS
TUTPOCKOMTMYECKON BJIKHOCTH, BOJOIIPOHUIIAEMOCTH, BIarOEMKOCTH MO CPaBHEHHIO C (POHOBBHIMU
aHajioram# [2].

PexynbTHBaIms 3emMenb, 3arps3HEHHBIX MPOIYKTAMH M OTXOJaMU HedTera3oBOi MPOMBIIII-
JIEHHOCTH, BKJIFOYAET KOMIUIEKCHbIE MEPONPUSITHUS, HallPaBJICHHbIE HA BOCCTAHOBJIEHHE MX YHMCTOTBHI,
0€30I1aCHOCTH U MPOAYKTUBHO-X035HCTBEHHOM IIeHHOCTH. [1pu 3TOM, Ha KaXI0# 3arps3HeHHON eau-
HHILIE TEPPUTOPUH OPENIEIISOTCS IIO0IA b, YPOBEHb U CPOK 3arps3HEHUS, a TaKKe COCTOSHUE SKOCH-
CTEMBI, [IOYBEHHO-THIPOJIOTUYECKHE MTapaMeTpbl U JPYIUe TIOKa3aTell, UMEIOIHE 3HaYEeHNUE TIPH CO-
CTaBJICHMH TUIaHa paboT MO PEKYJIBTUBALIMN U TIPUMEHEHUH COOTBETCTBYIOIIMX TexHOsorHii [1]. Pe-
KYJIbTUBALIMIOHHOMY BOCCTAQHOBJIEHHIO TOJUIEKAT HAPYLICHHBIE 36MJIM BCEX KAaTErOpUi, a TAKXKE Npu-
JIETAIOIINE TEPPUTOPUH, TIOJIHOCTHIO WM YaCTUYHO YTPATUBIIME MPOAYKTUBHOCTH B PE3YNILTATE OT-
PHLIATENTHHOTO BO3/ICHCTBHUS HAPYILIEHHBIX 3€MEJIb.

B nenoM, 1yki peKyJibTHBAMOHHBIX PA0OT MOKHO MOAPA3JIENUTh HA TEXHUYECKUI U OMOoJI0-
TMYECKUN 3Tarbl, KOTOPhIE BBINOJIHSIOTCSA COIVIACHO PErjlaMEeHTaM M OINpPEENICHHBIM TEXHOJIOrn4e-
CKHMM pelIeHHsM. TeXHUYEeCKH 3Tal BKIIOYaeT B ce0s KOPPEKTUPOBKY JIaHIIAPTOB (3aCHIITKY PBOB,
TpaHILIEH, SIM, BIIJIMH, IPOBAJIOB IPYHTA, pa3paBHUBAHUE U TEPPACUPOBAHUE MPOMBILUIEHHBIX TEPPU-
KOHOB), CO3/IaHH€ TMJPOTEXHUYECKUX U MEIMOPATUBHBIX COOPYKEHUH, 3aXOPOHEHNE U YTHUIIN3AIMIO
TOKCHUYHBIX OTXOZIOB, @ TAK)K€ HAaHECEHHUE IUIOAOPOJHOrO CJIOS MOYBBL. B pe3ynbrare JaHHBIX Mepo-
MIPUSTHNA TIPOUCXOIUT BOCCTAHOBJICHHE YHUCTOM U O€30MacCHOM CpeJibl, TOTOBOM K (DOPMUPOBAHUIO KO-
cucrembl. Ha Gronornyeckom stare npoBOAATCS arpOTEXHHUYECKHE paboThl, IETbI0 KOTOPBIX SBIISET-
Csl yJTydIlleHHe CBOWCTB MOYBHI [3]. Meponpustusi o OHOJOTHYECKON PEKYIBTHBAIMN BKITIOYAIOT
BOCCTAHOBJICHHE PACTUTEIBHOIO MOKPOBA, NETOKCUKALIMIO 3arpsiI3HEHHOW ITOYBBI U BOJBI M BOCCTa-
HOBJIEHHE OrobaaHca.

Ocoboe MecTo B cdepe peKylIbTUBAIMOHHBIX PA0OT 3aHUMAET MpoIece Oe30MacHON yTrn3a-
1y OypoBOTo 1IUIaMa, IIPU KOTOPOM MO>KHO BBIZIEIUTD JBa OCHOBHBIX METO/1a: TEPMUYECKUI U XUMHU-
yeckuil. [Ipn TepmudeckoM crocoOe MPOUCXOAUT CKUIAHHWE OTXOMIOB B CHELHAIBHBIX YCTAHOBKAX,

121



KOTOpBIE MPEBPAIIAlOT OYpPOBOM IIaM B CyXOi MUHEPAJIbHBINA OCcTaToK. J[aHHBIN OCTAaTOK BIIOCIIE-
CTBHM MOJKET HMCIIOJIb30BATHCSI KAaK CTPOUTENBHBIN MaTepual. XUMHUYECKUN CIOCO0 TMOapa3yMeBacT
YTHIM3AIMIO OTXOJIOB IyTEM NEepeMEIIMBaHus 1UIaMa ¢ J00aBJIeHUEM ClIeIUaIbHBIX BEIIECTB U O-
JIMMEPOB, B Pe3yNbTaTe Yero MPOUCXOAUT PEaKiysi CMecH U (POPMUPOBAHUE CTPOUTENIHHOTO MaTepH-
ana. [locne yrunmsanum 0TX0/10B POU3BOAATCS BOCCTAHOBUTEIIBHBIE PA0OTHI, KOTOPBIE BKITIOYAOT:
. ®dopmupoBanue taHamadTa, 3achblillaHie UCKYCCTBEHHBIX SIM U BEIPABHUBAHUE TEPPUTOPUH;
e  Co3aaHue MEIMOPATUBHBIX U THAPOTEXHUUYECKUX COOPYKEHHI;
e  HaneceHue Im1010pOIHOrO €105 TOYBBI M BOCCTAHOBIICHUE PACTUTEIBHOIO IIOKPOBA.
B wnrore cnemyer noquepkHyTh, YTO PEKYJIbTUBALIMS 3€MEb, 1arpalpoBaBLINX B pe3yibTare
HeTe- U Tra3000bMH — ATO BOYKHEHINAs YacTh MPUPOJAOOXPAHHOM IESITEIbHOCTH, KOTOpast 3aKJIF0ya-
ercsi B BOCCTAaHOBJICHUH CBOMCTB IPUPO/IbI U €6 KOMIIOHEHTOB, HApYIIIEHHbBIX YEIOBEKOM WJIM 3arpsi3-
HEHHBIX B MPOIIECCE MPUPOIONONB30BaHMS, (DYHKIIMOHUPOBAHUS TEXHOIPUPOIHBIX CHCTEM U APYTOii
AHTPOIIOTEHHOM JEATENBHOCTH JUIS UX MOCIIETYIOLIEr0 UCTIONBb30BAHNUS U YITyUILIEHUS SKOJIOTHUECKOTO
COCTOSIHMSI OKpYXarolei cpezpl. I 1aBHas 3aqada pekyJIbTHBALUHN — 3TO CO3/IaHUE SKOCHCTEM, KOTO-
pble OyAyT rapMOHUYHO BIHCHIBATHCSI B IPUPOJHYIO FE€OCUCTEMY U CTaHYT €€ COCTABHOM YacThiO —
CTaOWIIbHOM, CaMOPEryIHUPYEMO, a TAK)Ke SHEPTETUUECKH M SKOJIOTHYECKU Oe30MacHOI.
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NEFT VO QAZ HASILATI NOTiCOSINDO DEQRADASIYAYA MORUZ QALMIS
TORPAQLARIN REKULTiVASIYASI

Orxan Hiiseynli

Xiilasa. Moaqalada otraf miihitin qorunmast vo miisssisalorin tohliikesiz faaliyyati siyasatinin ¢or¢ivesinda
xiisusi ohomiyyat kasb edan neft va qaz hasilatinin naticalarinin monfi tasiri naticasinds deqradasiyaya moaruz qalmis
torpaqlarin rekultivasiya prosesino toxunulur. Moaqalodo ayrica tullantilarin zororsizlogdirilmasi probleminin,
xiisusan ds qazma slamlarinin utilizasiyasinin vacibliyi vurgulanir.

RECULTIVATION OF THE DEGRADATED LANDS AS A RESULT OF OIL AND GAS
PRODUCTION

Orkhan Huseynli
Summary. The article touches the process of recultivation of the lands and soil cover disturbed as a result of
the negative impact of the consequences of oil and gas production, which is of particular importance in the

framework of environmental protection and the safe operation of enterprises. The article also emphasizes the
importance of the problem of waste disposal, in particular, drill cuttings.
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Pe3iome: B pabGore coOpaHbl cBeneHUS O (haKTOpax, KOTOPhIe HEMOCPEICTBEHHO BEIyT K 3aCOJICHUIO ITOYBHI.
HOKaBaHO, YTO MCXaHU3MbI COJICyCTOfI‘iHBOCTH MOTYT p€aIn30BbIBATHECA Y€PE3 UBMECHCHUA B COOTHOIICHUHW HOHOB.
OTMeueHBl 0COOCHHOCTH TOTJIONMICHHS M TPAHCIIOPTa COJM KOPHEBOH CHCTEMOM, Iepepacipe/ieliecHie HOHOB B pac-
teHnH. Onucansl () (HEeKTUBHBIE TTOIXOABI PEIICHUI 3aCOJICHUS MOYB. JlermaeTcst BBIBOA O TOM, YTO IJIS PELICHUS
po0JIeM 3aCOJICHHS MTOYBBI TPEOYIOTCS KOMIUIEKCHBIE TIOAXO0IBI 0000IIAI0IIEro XapaKkTepa st OIICHKH CIICIN(PHKH
3aCOJICHUA CPEAbI U 06Hapy)KCHI/I}I B3aMOCBSI3CH MEXAY Pa3IMIHBIMU ITOKA3aTEIISIMU C IOMOIIBIO CTATUCTUICCKUX
MOZLeJ'Ief[. B HaCTOHIlII/Iﬁ MOMCHT aKTHBHO pa3BHUBACTCA HAIIPABJICHUC c60pa JaHHBIX I MOACINPOBAaHUS IMMpoIecca
azanranuu paCTeHI/Iﬁ K 3aCOJICHHUIO.

Summary: The manuscript contains information about the factors that directly lead to salinization of the soil.
It is shown that the mechanisms of salt resistance can be realized through changes in the ratio of ions. The peculiari-
ties of salt absorption and transport by the root system, the redistribution of ions in the plant are noted. Effective
approaches to solving soil salinization are described. It is concluded that in order to solve the problems of soil sali-
nization, comprehensive approaches of a generalizing nature are required to assess the specifics of environmental
salinization and to detect the relationships between different indicators using statistical models. At the moment, the

direction of data collection for modeling the process of plant adaptation to salinization is actively developing.
Keywords: soil, salinization, mechanisms.

Ha cerogusimHuil 1eHb OJTHUM U3 TJIaBHBIX CTPECCOB a0MOTUYECKON IPUPObI, UCIIBITHIBA-
€MBIX PAaCTEHUSIMH MOYKHO OTMETHUTH 3aCOJICHHE, KOTOPOE HAOII0AAeTCs BO BCEX KIIMMATUYECKHX
30Hax. PakTOpbl, BBI3BIBAIOIINE 3aCOJIEHUE MHOTOOOpa3Hbl U BKIIIOYAIOT HE TOJBKO OCOOEHHO-
CTH TIOYBBI, HO U XMMUYECKHIA COCTaB, KIIMMAT, Pelbed) MECTHOCTH, a TAKXKE JACATEIbHOCTD YeJI0-
Beka. [IpubausutensHo 25% Bcex MOYB 3€MJIM B MUPE 3aCOJIEHO, U3 HUX €KEroAHo 1.5 MiH. rek-
TapoOB CTAHOBSTCS HEMPUTOAHBIMU Ui MPUMEHEHHUS. 3aCOJIEHHE 3eMellb NMPUBOANUT K HEraTuB-
HBIM MOCJEJICTBHM, TAKUM KaK CHH)KEHHUE MPOTYKTUBHOCTH arpo- u OMOIIEHO30B, NajieHne 61o-
pa3HoO0pa3uss U Kak CJIEACTBUE ITOT0, K OTPOMHBIM 3KOHOMHUYecKHM motepsM [1]. Tloatomy
OLIEHKa KayecTBa MOYBbI MPUOOPETAeT BaKHOE 3HAYEHHE Ui COXPAHEHUs IUIOIOpoJus OOib-
IIMHCTBA pacTeHui. B MupoBoil npakTuke ObUIM MPEIIPUHATHI YCUIIUS 10 U3YYEHUIO MEXaHU3-
Ma ¥ MEp CMATYEHHUs 3aCOJIEHUS NIOYB. B pe3ynpraTe n3ydyeHus U aHainu3a XUMUYECKOTO COCTaBa
MOYBBI, @ TAK)KE CE30HHBIX KOJIEOaHUM crierranucTaMy ObLI MPEAIoKeH s METOJUYECKUX pe-
KOMEHJAlMN 10 MPeJOTBPAIICHNI0, MUHUMHU3AIMN U CMSTYEHHIO 3aCOJIEHUS TIOYB, a TaKXke 10
YCTOMYMBOMY YNpPaBJIEHUIO MOYBEHHBIMU pecypcaMu. [loTeHImanbHbIM U 3P PEeKTUBHBIM pelie-
HUEM OOHapyKEHHBIX IIPOOJIeM, 0 MHEHHIO MEKAYHAPOIHBIX 3KCIIEPTOB, SBISETCS KOMILIEKC-
HBII MO/IX0J], @ UMEHHO: aBTOMAaTH3alMsl BOJJOCHAOXKEHHs ¥ puMeHeHHe 3()(PEeKTUBHBIX CUCTEM
OpOILIEHNUS; YMEHBIIEHHE OTEPh OT UCHApEHUs BJIark ¢ MOBEPXHOCTH; aHAJIM3 KayecTBa MOJIUB-
HOW BOJBl; NPUMEHEHHE JPEHAXKHBIX CHUCTEM CKOHCTPYMPOBAHHBIX C YYE€TOM IIOYBEHHO-
KJIMMATHYECKHUX YCJIOBUN M MHIAMBUAYAIbHBIX OCOOEHHOCTEH BOAHOrO OajaHca B JaHHOW oOia-
ctu [2].

B kauecTBe MpOQMIAKTHKU HA 3aCOJICHHBIX y4acTKaxX MOYBBI PEKOMEHIYETCSl €KEroJIHO
BHOCUThH OpraHuyeckue ynoOpeHus B BUJAE HaBo3a. Takke IIMPOKO paclpoCTpaHEHa CUTYyallus,
KOIZla YCTOMYMBOCTh PACTEHHUM K IOJIMBY COJICHOM BOJOM JTOBOJIBHO BBICOKA, & CHUYKEHHE YpO-
XKAMHOCTU MPOUCXOTUT B OCHOBHOM H3-3a YXYALICHHS (PU3MUECKUX CBOMCTB MOYBBI: HEMPOXO-
JUMOCTh KalWJUISPOB, M3JMILHSAS MIOTHOCTh, HEMPOHUIIAEMOCTh NIl KOPHEH, IIOXO0H razo- u
BiaroooMeH. JleficTBUTENBbHO, MPU BTOPUYHOM 3aCOJIEHHUHM OOJIBIIOE 3HAUEHHE MMEIOT CTPYK-
TYpHOCTb MOYBBI CTEINEHb €€ KalWUIIPHOCTU. beccTpykTypHas moysa ciabo yAepKUBAET BOAY.
[Tocne nonuBa okos1o 80% BOJIBI OBICTPO UCHAPSAETCS, & COJIM OCTAIOTCS B BEPXHUX CIIOSIX MTOYBHI,
¥ Ha00OpOT: MOYBa C MEITKOKOMKOBATOM CTPYKTYpO#l MpouHO ynepkuBaeT Boay. Ilpu Hammuuu
XOpOILO BBIPAKEHHOM CTPYKTYpPbI UCIIAPEHUE BOJBI UAET TOJBKO C MIOBEPXHOCTH U KOJINYECTBO
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UCTapsieMOH BOJIbI TIOCIIE TIOJIMBA cocTaBisiet b 20% [3].

B cnyuae ecnu mouBa yxxe nerpaaupoBania U npoduiakTika HEBO3MOXKHA, METHOpaIlus 3a-
COJICHHBIX TTOYB MOXET OBITh JOCTUTHYTA C MCIOJB30BAHUEM PAa3IIUMYHBIX METOJOB, TAKMX KaK
IpsIMOE BBILIEIAaYMBAHUE COJIEH, XUMUYECKasi MeIuopanus, a TaKkke MPUMEHEHUE YIA0OpEeHUN.
st BBIOOpa MENTMOPATUBHBIX MPUEMOB JIOJDKHBI YUUTHIBATHCSI CBOMCTBA MMOYBHI, @ UMEHHO: TJ1Y-
OuHa 3ajeraHusi KapOOHATOB KaJbIlHs, COJAEp)KaHUE OOMEHHOTO HATpusl, CTENEHb 3aCOJICHUS,
COJICBOI OanaHC MOYB, YPOBEHb M MUHEPAIM3AIHS TPYHTOBBIX BOM. Takke HEOOXOAUMO yUUTHI-
BaTh KJIMMATHYECKUE YCIOBUS M CHIEHUPHUKY CEITbCKOXO03SIMCTBEHHOTO HCIOIb30BaHus [4].
Haubonee u3BeCcTHHIM METOAOM OLIEHKH 3aCOJIEHHOCTH MOYB SIBJISIETCS aHAJIM3 COCTaBa BOJHOM
BBITSDKKH 1:5 M TOYBEHHBIX pacTBOpOB [5]. B mocnennee Bpemsi Obutn pa3paboTaHbl HOBBIC Me-
TOJBI U METOJUKH 00OpabOTKM JAHHBIX I OIICHKH WU MOHHTOPHUHTA 3aCOJICHHSI MOYB. DIEKTPO-
MarHUTHBIN WHAYKIMOHHBIA JaTYMK CTaj MEPBBIM BHIOOPOM ISl U3MEPEHUS COJICHOCTHU MOYBHI.
JlanHas TEXHOJIOTHSI U3MEPSIET HAa MECTE KaXYIIYIOCS 00bEMHYIO 3JIEKTPOIPOBOIHOCTh TPYHTA,
KOTOpasi TECHO CBsi3aHa C 3acojieHHueM Mo4yBbl. OCHOBHBIM METOJIOM OIEHKHU HalpaBlI€HHOCTU
COBPEMEHHBIX IPOIIECCOB COJICHAKOIUICHHSI B IMOYBAX SBJISICTCS MIOYBEHHAs COJIEBasi CheMKa Kak
MCTOYHUK IOJIYYE€HHUS ONEPATUBHON U JOITOBPEMEHHON MHPOPMAIIUH O MOKa3aTeNsaX 3aCOIeHuUs
nouB [6]. [ToryueHHyr0 MHGOPMAIIHIO UCITOJIB3YIOT JUTSl CO3/IaHuUs 0a3 JaHHBIX U KapT 3aCOJICHUS
nouBkl. [Ipennonaraercs, 4ro Bca uHGOpMaIus, KOTOpas MOXKET ObITh MCIOJIb30BaHA B Jallb-
HEHUIIeM, BBOJIUTCS U XPaHUTCS B 0a3e JIAHHBIX M 3aTEM HCIOJIb3YETCS ISl OIICHKH, TUIAHUPOBa-
HUS ¥ IPUHSATHUS PEUICHHU Ha COOTBETCTBYIOIIUX dTanax padoTsl [7].
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3AT'PA3HEHUE ITOYB TAHKEJIBIMH METAJIJTAMH B ITPOHECCE
BO3JAEUCTBUSA NOJIUMT'OHA TBEPABIX BBITOBBIX OTXO10B

Kaoobapoe 3.A , 0.6.n., Amoesa I'. P.
Hayuonanvnoui Yuusepcumem Ysoexucmana, Tawxenm,
gulhayoatoyeva@gmail.com

AnHotanusi. [TomMuMo 3arpsi3HEHHs 1OYB OBITOBBIMHM OTXOJAaMH BOKPYI' TOJIMTOHOB TBEPJBIX OBITOBBIX
orxonos (IITBO), B 3aBUCHMOCTH OT XapakTepa OTXOJOB, IOYBHI TaKXe 3arps3HEHbI JAPYTHMH BEIIECTBAMH,
BKJII0Yas TsDKENble METAUIbl. Pe3ynpTaTel moKas3aau 4To, COAEpKaHUE HEKOTOPBIX TSDKENIBIX METAJIOB IMPEBBIIIAET
ux IMAK. Tsoxensle MeTanasl U MX KOJUYECTBO 3aBUCAT OT KOJUUYECTBA M XapaKTepa OTXOJOB, MOMAIAIOIUX B
mouBy. B cratbe ommchIBaeTCS XapakTep 3arpsA3HEHHS I0YB TsDKEIbIMH Metamaamu Bokpyr IITBO ropona
TamkeHTa B AXaHTapaHCKOM paifoHe TamkeHTCKoH 00macTH.

KuroueBoe ciioBo. [TouBa, 3arpsi3HeHusi, ObITOBBIE OTXObI, TSDKEIbIe METaILIbI, ToJauroH THO.

Abstract. In addition to soil pollution with household waste around landfills for municipal solid waste
(MSW), depending on the nature of the waste, soils are also contaminated with other substances, including heavy

124


mailto:gulhayoatoyeva@gmail.com

metals. The results showed that the content of some heavy mtels exceeds their MPC. Heavy metals and their amount
depend on the amount and nature of waste entering the soil. The article describes the nature of soil contamination
with heavy metals around the industrial waste disposal system of the city of Tashkent in the Akhangaran district of
the Tashkent region.

Key words. Soil, pollution, household waste, heavy metals, solid waste landfill.

BBEJAEHUE

BrICTpBIi poCT HaceneHus Ha MIaHeTe, pOCT NOTPEOICHHS YeTOBEKOM IPUBOIUT K YBEJIHU-
YEHUIO KOJIMYECTBA OBITOBBIX OTXOZOB U3 rojia B IoJl, 4YTO, B CBOIO OY€pE/b, YBEINUMBAET Hera-
TUBHOE BO3JICHCTBUE HA OKPYXKAIOIIYIO CpeAy MECT uX cOopa U XpaHEHHs], TO €CTh cBajok. OT-
KpBITOE XPAaHEHUE, COPTUPOBKA, 3aXOPOHEHHUE (CKUTaHUE) OTXO/0B MPUBOAMUT K 3arps3HEHUIO
MOYB, PACHOJIOKEHHBIX BOKPYT MOJIMTOHA, TEM CaMbIM U3MEHSsI CBOMCTBA MOYBkL. ClenoBaTelb-
HO olleHKa orpuuarenbHoro BozaeicTBus IITBO Ha mouBbl, pacnosioKeHHbIE BOKPYI CBAJIOK,
TpeOyeT OoJiee MIMPOKOro MOAX0Ja K U3YUYEHUIO U3MEHEHUN CBOMCTB MOuYBHl. B pesynbrare 3a-
IPS3HEHUS] OBITOBBIMH OTXOJaMH COAEP)KaHUE HEKOTOPBIX TKEIBIX METAJUIOB IMPEBBIIIAET WX
[TJK B mouBax. Tspkenbple METaIbl U UX KOJIMYECTBO 3aBUCAT OT XMMHYECKOIO COCTaBa OTXO-
JIOB, BBIBO3UMBIX Ha CBAJIKY.

[Tpouecchl 3arpsa3HEHUs [TOYB MIPOUCXOAT 3@ CUET OTKPBITOTO XapeHUsl U 3aXOPOHEHEHHUS
OBITOBBIX OTXOJIOB. XUMHUYECKHI COCTaB TBEPbIX OBITOBBIX OTXOJOB pa3HOOOpa3Hblii. MHOTHE
U3 HUX MOTYT COJEpXkaTh TsOKEJIbIe METAJIBI M METAJLION kI, Takue kak Bi, Hg, Sb, Pb, Fe, Cu,
Se, Ag, As, Mo, Sn, Cr, Zn, Sb, Cd, Ni u ap. 9TO MPUBOIUT K CHIBHOMY 3arpsA3HCHHIO TOYBBI
[1]. Beicokue comepxxkanus Cd, Ni, Pb m As B mouBe 3aMeUISIIOT OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC PEAKLUU, OMOJIOTUYECKYI0 aKTHBHOCTh M IUIogopoaue moussl [2]. Cpenu
TSDKEJIBIX METAJIJIOB OCHOBHBIMU 3arpsi3HuTensMu sBisiiorest Hg, Pb, As, Cd, Zn, Cu, Cr, Ni.
OHu momnajaroT B OPraHU3M YellOBEKa M CEeIbCKOXO3SCTBEHHBIX KUBOTHBIX B OCHOBHOM 4epe3
pacteHusi, Bo3ayx W Boay. OmacHa BBICOKasi KOHIICHTPALHUS TSDKEIBIX METAIOB B MOYBE U UX
Ype3MepHOe MPOHUKHOBEHHE B OPraHU3M YeJOBEKa M KMBOTHBIX, 9T METAJUIbl BHIBOAATCS W3
OopraHu3Ma O4Ye€Hb MEIJIEHHO, B OCHOBHOM HAaKaIUIMBasCh B MOYKax U medeHu [3]. UToOsl
OLIEHUTb BJIMAHUE OBITOBBIX OTXOJOB Ha OKPYKAIOIIYI0 Ccpely, HEOOXOIUMO H3Y4UTh
3aKOHOMEPHOCTH MUTPAIIMM XUMUYECKUX AJIEMEHTOB B MECTHOCTH, I'IE€ PACIOJIOKEHbBI OTXOJIbI —
B [IOYBE, TPYHTOBBIX M MOBEPXHOCTHBIX Boax. Haubosee onacHbIMU 3arpsi3HUTEISIME SIBIISIFOTCS
TsoKenble MeTayutbl [4]. TloBbIIEHHBIE CONEPXKAHUSA TSDKENIBIX METAJUIOB B TIOYBE BOKPYT
OBITOBBIX OTXOJIOB IMOTJIOIIAIOTCS CEIBCKOXO035MCTBEHHBIMU MPOJYKTaMHU, BBIPAIIUBAEMBIMH Ha
3eMJIIX BOKPYI CBaJKH, W BbI3BIBAIOT (PU3MOJIOTUYECKUE U T€HETHYeCKHue 3a0osIeBaHUS B
pe3yibTare noTpedieHus yeaoBekoM [5]. PaiioH nccrienoBaHus npeacTaBisieT co00i TUITHYHBIN
OpOILIaeMBbIil Cepbli I'PYHT BOKPYI MOJMIOHA, PAacMOJIOXKEHHBIH B AXAHIapOHCKOM paiioHe
TamkenTckoit obmacti. O6pa3ibl HOYBBI OTOMPATUCH 110 CIEIYIOIUM KOOPIUHATAM:
41°05'32.5"N  69°28'48.8"E, 41°05'31.9"N  69°28'48.0"E, 41°05'26.7"N  69°28'45.8"E,
41°0520.7"N  69°28'454"E, 41°05'19.0"N  69°28'31.8"E, 41°05'32,5"N  69°28'48,8"E,
41°05'32,5"N 69°28'48,8"E, 41°08'15.0"N 69°26'35.0"E, 41°10'13.6"N 69°24'49.0"E (1-pacm).
[Tpo6s1 mouss! O6buTH 0ToOpanubl u3 IITBO (Ilpoda Nel), na ynanenun 50 m (mpoda Ne 2), 200 m
(mpo6a Ne3), 400 m (mpoba Ned), 600 M (mpoda Ne5), 1000 m (tipoba Ne6), 1200 m (mpobda Ne7),
3000 M (mpoba Ne§), 6000 M (mpobda Ne9) u 10000 m (mpoba Nel0) Ha rmy6une 0-20 cm. Takxke
npoObl ObUTM OTOOPAaHBI O BEPTUKAIBHBIM pa3pe3aM riayouHol no 2 m. Ilocne BeicymmBaHUs
IpY KOMHATHOM TeMIieparype, 0ToOpaHHbIe MPOOB! OBLIM UCTEPTHI 10 aHATUTHYECKOTO pazMepa
0,045 wmm. OmnpeneneHue COACPKAHUSA TSIKEIBIX METAIOB OCYIIECTBISIIIOCHh  METOIOM
ONTUYECKON SMUCCHOHHOM CHEKTPOCKONMHU C MHAYKTUBHO-CBsizaHHOH mnasmont (MCIT-O3C).
[Tony4yeHHbIE MaHHBIE OBUIM COIOCTABIICHBI C MPEACIbHBIMU JOMYCTHMBIMH KOHIICHTPAIUSIMHU
(ITAK) m kIapKOBBIMHM COAEPIKaHUSMH SJIEMEHTOB B 3€MHOW KOpE Ul OIpENesICHUs] CTeNEeHU
3arpsi3HEHUS TOYB TSDKEIBIMUA MeTalaMH. Takke, ObUIH COMTOCTaBJICHBI COICPIKAHUS TKEITbIX
METaJUIOB B OYBaX, OTOOPAHHBIX B MpHJIETraonmx teppuropusx noiurona ThO u Ha ynanenuun
(6-10 xm).
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IMokaszarenu [T1/IK TspkebpIX METAJIOB U METAJNIOU/IOB B MouBe cienyromue: As - 2,0, Cd

- 0,05, So - 5,0, Cr - 200, Cu - 55, Ni - 85,Pb - 32, Sb - 4,5, V - 150, Zn - 100 mr / kr.
3oma TBO (mpo6a 0 ™), oroOpanHas Ha Ttepputopun mnomuroHa TBO coxepxwur
HoBBbIIIeHHBIE coxepxanus Zn (1610 r/t), Pb (26,7 r/t), Cu (306 r/1), Cr (91,0 r/1) Se (9,08 r/1),
U3 TSDKEJIBIX MeTauioB u MmetamuionsoB u S (12600), koTopass oOb9HO 00pa3yeT pazIuvHbIE
(cynbduabl, cynbdaTbl) COeTUHEHUS ¢ MeTaiamMu U Metauiougamu (tabn. 1). IloBenenue
mbimbsika As (8,78 r/t) m Banagus V (45,3 1/T) HECKOJBKO OTJIMYAETCS OT OCTaJbHBIX
3arps3HUTEINICH Ha YIaJeHUH OT MCTOYHUKA 3arps3HeHus. X copepikaHus MOYTH HE MEHSIOTCS
1O Mepe YIaIeHus oT TBO.

4

Puc. 1. Mecto oT00pa nouBeHHbIX IPO0
OcHoBHas1 yacTh

OT0 MOXHO OOBSICHUT (OHOBBEIM cojaepxkanueMm. [lo cpaBHeHmio c¢ coxepkanusvu  [1JIK,
YCTaHOBJICHO BBICOKOE€ COJIEPKAHME MBIIbSKA, KOTOpoe B 3,6 — 7,2 pa3a Bbllle HOpPMBIL. Tarxke
npesbiaer [1/IK mMenp, cepa Bo BceX poaHAM3UPOBaHHBIX podax. CoeprkaHne IMHKA TPEBBIIIACT B
165 pa3 ITJIK B 30max THO. B nousenHbIx npodax coaeprxanue nuHka ommskoe k [TK (67,3-100) wm
HE3HAUMTEIIBHO TPEBbIIaeT ero psiom ¢ noymrodoM THO (105 1/1). Pesynbrarsl paboTt mokazaim, 9to
OCTaJIBLHBIE AJIEMEHTHI B MOYBE He npeBbiatoT 3HaueHui [1JIK (tabm. 1).

Taoauna 1. Coaep:kaHue 3JieMeHTOB B N0YBeHHbIX mpodax no ganHbiM UCIT-O3C, r/T

Nenpog | Mecro "ﬁﬁ;’%?ﬁ'e““e or As | cd | Co | cCr|cCul| Ni| Pb Sb vV | zn
1 0 878 | 0.115 | 7.03 | 91.0 | 306 | 35.8 | 26.7 | 0.605 | 453 | 1610
2 50 129 | 0.135 | 106 | 51.9 | 94.8] 308 | 168 | 0601 | 87.8 | 84.4
3 200 138 | 0.144 | 110 | 505 | 80.8| 26.9 | 144 | 0592 | 94.8 | 105
4 400 113 | 0.134 | 9.19 | 51.3 | 86.6 | 29.7 | 19.4 | 0584 | 850 | 79.3
5 600 116 | 0.132 | 9.97 | 441 |89.4| 258 | 131 | 0570 | 87.2 | 86.7
6 1000 144 | 0138 | 11.7 | 66.2 | 789|308 | 150 | 0618 | 103 | 838
7 1200 711 | 0.105 | 108 | 512 921|268 | 155 | 0558 | 84.4 | 87.2
8 3000 114 | 004 | 9.25 | 475 | 96.8 | 27.4 | 12.7 | 0538 | 82.3 | 788
9 6000 8.24 | 0109 | 9.75 [ 53.1 |90.6 | 25.8 | 21.0 | 0518 | 87.2 | 100
10 10000 123 | 0.100 | 575 | 43.8 | 143 [ 202 | 131 | 0504 | 58.7 | 67.3

AnHanmm3 pe3ynbTaToB mokaszai, 9ro cogepykanus As, Cd, Cu u S npuBbIiaeT HOpMy BO BCEX
MOYBEHHBIX Mpo0ax, cosiepskaHue Zn BbIllie HOPMBI TOJIBKO B Tipodax Ne 1 u 3, a B ocTanbHbIX 2, 4, 5,
6, 7, 8, 9 u 10 ne mpessimatot [1JIK. , Cr, Ni, Pb, Sb, V ne npesicerm nokazarens [1JIK au B omHOM
npobe mouBbl. [lpum anammuse pacnpeneneHuss >JIEMEHTOB 10 BEPTUKAIBHOMY paspe3y IIOuB,
YCTaHOBJICHO YTO COZIEpKaHUs KoOallbTa, XpoMa, >KeJle3a, MapraHia, MOJIMO/IeHa, CBUHIIA, BaHA IV,
UTTpHS W IIMHKa B BEPXHUX CJOSX TMOuYBeHHOro mokpoBa (0-70 cM) Bblle YeM B HIDKHHX
ropus3oHTax. Takoe pacrnpeneneHue 3THX METaUIOB, MOXHO OOBSCHUTH apealbHbIMH BbIOpOCAMU
BpEIHBIX BELIECTB, 0Opa3oBaHHBIX NpHu cxurannd ThO, a Takke HMX XpaHEHHEM B OTKPBITOM
COCTOSIHUM. T.€. PEe3yJIbTaThl IMOKa3ald, YTO 30ja, oOpa3oBaHHas npu cxuranus ThO coxepxxur
3HAYUTEBHO BBICOKHME COJIEPYKaHUS TSDKEIBIX METAJIOB M METaJUIOUJIOB, TaKMX KaK IIMHK, CBHHEL,
XPOM, MBIIbBSK, Meib, MOMOAeH U ap. Ilon BO3JeHCTBHEM €CTECTBEHHBIX MPOIECCOB TAKMX Kak
BETEP, OCAJKU OHU MOTYT IOMACTh B MOYBEHHBIN MOKPOB. [[JIs1 OCTaTIbHBIX 37IEMEHTOB HE OTMEUAIOTCS
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YETKHE 3aKOHOMEPHOCTH PaCIIPe/ICICHHs JIEMEHTOB 10 BEPTUKATLHOMY Pa3pesy
3akJIioueHue

ConeprkaHusi TSDKENBIX METAJIOB B [IOYBAX CHIDKarOTCs o Mepe yaanenus ot [ITHO, a Takxke
¢ nryouHoi. T.e. B BepXHHX CIIOAX MOYBEHHOI'O MTOKPOBA COJEPKaHUSI TSDKENBIX METAIUIOB BbIIIE YeEM
B HIDKHUX TOPU30HTax. Takoe siBIICHWE M XapakTep palpeiciIeHHs TSKEIbIX METalIoB B IIOYBE,
IIOKA3bIBA€T YTO OCHOBHOM HMCTOYHMK 3arpsi3HEHUS TSDKEIBIMH METAlJIaMM IIOYB SIBJISIOTCS
OBITOBBIE OTXO/IBI.
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Pe3tome. BHeceHrne ynoOpUTENEHBIX MEIHOPAaHTOB B MOYBY C IENBI0 BOCCTAHOBJICHHUS €€ IUIOAOPOAHS U
MOBBILIEHUS YPOXKaWHOCTH KYJIBTYP JIOJKHO COMPOBOXKAATHCS ONpEAeIeHUEM TsDKENbIX METaNIOB B IaHHOM cpefe.
ComnocTaBieHHe MPOBOJUIOCH MO JCHCTBYIOMIEMY CTaHIApTy. BHeceHUe ynoOpHTENbHOTO MEIHOPaHTa HA OCHOBE
KO3bET0 HaBO3a B OCYIIAEMYIO TOP(SIHYIO TIOUBY 10301 15 T/Ta SBISETCSA 3KOJIOTHISCKH OE30MaCHOH.

Kniouesvie cnosa: Tsxenple MeTalUIbl, MEIMOPAHT, HABO3 KO3Mi, OCaJlOK CTOYHBIX BOJ, COJOMa, Mpemnapar
Baiikan OM-1, nousa, s’YMEHbB.
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BHecenne ynoOpuTensHbIX MeTHOpanToB (YM) He TOKHO BBI3BIBATH arpOXMMHUYECKOTO MPECCH
HTa Ha TI0YBY, TPYHTOBBIE BOJbI, pacTeHus. Ocoboe BHUMaHHUE yaenseTcs mpolrieMe 3arps3HEeHUs
00BEKTOB OKPY)KAIOILEH Cpeibl TSHKEIBIMUA METAJUIaMH, OOJBIIMHCTBO M3 KOTOPBIX JaXe B HE3HAYH-
TEJIbHBIX KOJIMYECTBAX SBJIAIOTCS LIUTOIUIA3MATUYECKUMHU siIaMU. Y CTaHaABJIEHb! KpUTepUH Oe3omac-
HOCTH (haKTOPOB, HECOOIIOJICHIE KOTOPBIX CO3AET YIPO3Y KU3HH U 37I0POBbsI YEJIOBEKA M CEBCKOXO-
3SIMCTBEHHOTO KUBOTHOrO. Co37aHHbIN aBTOpaMu YM Ha OCHOBE KO3bEIO HAaBO3a, OCAJIKa CTOYHBIX
BOJI KOMMYHAJIBHOTO XO3sCTBa Psi3aHcKoro paiioHa, M3MeNTbUeHHOM COJOMBI U KOMITIEKca d(dek-
TUBHBIX MUKpOOprann3MoB baiikan OM-1 cooTBeTCTByeT HOpMATUBY IO cofepkanuto TM, HO npu
N00aBJICHUH B JUTUTEIBHO OCYIIAEMYIO TOP(MSHYIO MOUBY MX KOHIIEHTpPALUs TPH B3aUMOJICHCTBUH C
HOYBEHHBIMU MUKPOOPraHU3MaMH U BELIECTBAMU, IPUPOIHOM BOAOH M PACTEHUSIMU MOXKET KpUTHYE-
CKHM MU3MEHUTBCS, YTO CJIENIAET HEBO3MOXKHBIM MCIIOJIb30BAHUE BBIPAILIEHHON POAYKIIMU B KOPMOBBIX
LEJsIX, B CBSI3M € yeM paboTa akTyalibHa U cBoeBpeMeHHa [ 1, 3, 5. IlouBa orimvaercs: HeOnaronpusT-
HBIMH BOJIHO-(PM3WYECKHMHU U arpOXUMUYECKHMH CBOMCTBaMH [4, 6], pa3BUBIIMMHUCS B PE3yJIbTaTe
65-11eTHer0 BO3AECHCTBUS OCYIIUTENBHOM (2 B 1980-X TIT. OCYIINTEIBFHO-YBIKHUTEIBHON) MEHOpa-
. Llens uccnenoBanuii — onpeneneHne KOHUEHTPALWMHU TSHKEIbIX METAJUIOB B ITOYBY IPH BHECEHUU
HOBOT'0 YI0OpHUTEIBHOIO MEIMOPaHTa HAa OCHOBE KO3bEr0 HaBO3a C LIENbIO MONTYyYEHHs BBICOKUX CTa-
OWIBbHBIX YPOXKAEB KYJIbTYP.

HccnenoBanyss NpOBOAWINCH NP IIOCTAHOBKE BEIE€TALMOHHOIO OIbITa HA TEPPUTOPHH
JM3UMETPUYECKON cTaHiuu Merepckoro otaeneHuss Beepoccuiickoro Hay4HO-HCCIIEI0BATENBCKOIO
MHCTUTYTa TUAPOTeXHUKH U Menuopauuu uMeHu A.H. Kocrsaxoa B 1. Ilonkoso [2]. Ot6op npod
IIOYBBl W3 COCYIOB IPOBOAWJICS TEPEA OMNBITOM U Iocie YOOpPKH YypoxKas HpU COCTAaBIECHUU
CMEILIaHHOM Mpo0bI ¢ Kaxoro Bapuanrta. Meton onpeznenenust TM criekTpalibHbIN B aHATMTHYECKOH
naboparopun BHUMTuM. CpaBHenue ¢akTuueckux AaHHBIX TM B IMOYBE KaXKIOrO BapUaHTa
OCYLIECTBIIUM 110 contacHo Ilocranosnennto 171aBHOro rocyiapCTBEHHOro caHUTapHOro Bpada P® or
18 mas 2009 . Ne 32 "OO yrBepkaeHun rurmeHmdeckux HopmarmsoB ['H 2.1.7.2511-09". Bce
KOMIIOHEHTbl YM TIIATeNbHO MepeMeIMBAINCh B JIEPEBSIHHONW E€MKOCTH Ha ac(halbTUPOBAHHOM
IUIONIAJIKE, YBJIAXKHSUIACh, CMECh BBIIEP)KUBATIACH 7 CYTOK M 3aT€M BHOCUJIACh B COCY/IbI 110 CXEME B 4-
X KpaTHOH nocnenoBarenbHocT: Kontpons, Bapuant 1. YK 5 1/ra, Bapuant 2. YK 10 1/ra, Bapuant
3. YK 15 1/ra. Baecenne YM omnokpatHO B 4 roma. Tect-KynbTypa — sSlIMEHb S[POBOM HA CEHAX H
HpHUroToBjIeHne koMoukopma B AO «MOCKOBCKOE)

PucyHnok 2 — BereraumOHHbIN ONBIT
Taéiuna 1 .Konnenrpanust npuoputetnsix TM B nouse IIJIK u ¢pakTndeckas Ha BapuaHTe ONbITa 3 ¢ BHe-
cenuem YM=15 1/ra, Mmr/kr

™ N CAS Benmuuna [TIK/OJK ¢ | daktudeckoe comep- JlumuTHpyrommii nokasaTeb
ydeToM ¢oHa (KIapka) YKaHWE B ITOYBE BpPEIHOCTH
Pb 7439-92-1 32,0 16,0 OO1ecaHnTapHbIN
Cu 7440-50-8 33,0 21,0 OO61ecanuTapHBIN
Zn 7440-66-6 55,0 36,0 TpaHcnoKalMOHHBIH
Cd - 0,56 0,22 CaHUTapHO TOKCHKOJIOTHYECKHI

[Tocne BHeceHHsI MenMOpaHTa MOYBa B BET€TAIMOHHOM COCYJI€ TIIATEIbHO NEpPEMEIINBa-
Jach, 3aTeM MPOU3BOJUIIOCH YBIaxkHeHue 10 65 % IIIIB ¢ mocnenyromuM MoceBoM CeMsH s4-
MeHs. J{ns obecnieueHust onTuMaibHOM BiaxHocT nouBbl 0,65 T1I1B B TeueHue Bcero skcmepu-
MEHTa OCYIIECTBIISIUCH MOJUBHI IO MAaCCE COCYJ0B, KOTOpas cllarajiach U3 Macc TapUpPOBAHHOTO
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cocyza, abCOJIOTHO CyXOH MOuBHI, recka, YM u Boabl. [lonuB mo Macce cocyna mpoBOIWIH 2
pa3a B Hezaemo. [Ipu 3ToM mepecTaHaBiIMBalu COCY/AbI, MEHsSI MECTaMH E€MKOCTH KpailHHX U
CPEeIHUX PAIOB, YTOOBI BHIPOBHSATH YCIOBHS OCBEIICHHS U 000TpeBa. TexHUKa MOCTAHOBKH Be-
TeTallMOHHOTO ONBITA OCYIIECTBIIEHA MPU UCIONIb30BaHuU [IpakTrKyMa 1o arpoXumMun (pUCYHOK
2).

Pe3ynbrarhl nccienoBaHUN CTaTUCTHYECKH 00pabOTaHbl C MCIIOJIB30BAHMEM IPOrPaMMBI
Statistica 10. TeruoBnaroo06ecrne4YeHHOCTh UTHIBAJIACh ABTOPAMHU CAMOCTOSATENIBHO 110 TIPUOOpam
Ha Ju3uMeTpuueckoi cranuuu 1. [lonkoBo. B cpeanem Temmeparypa Bo3ayxa U KOJIMYECTBO
BBITIABIIUX OCA/JKOB COOTBETCTBOBAJIM CPEIHEMHOIOJIETHUM MoKa3zaressaM. [IpruoputeTHpiMu AJis
perroHna sBistotcs Zn, Cu, Cd, Pb. Banoseie popmbr TM conepkarcsi B y100pUTEIHOM MENTH-
opaHTe B HaHOBeNWuYuHaX. OHAKO, YUUTHIBAs MOCTYIJICHUE B TOYBY TOKCUKAHTOB C MEJIHUOpPaH-
TOM U MOJUBHOU BOJIOM, a TaK)KE€ BO3MOXHbIE CHHEPIeTUYECKUE U aHTarOHUCTUYECKUE aOuOTH-
YecKHe M OMOTUYECKHE OTHOIICHUS, BIUSIONINE Ha COPOLMIO METAJUIOB, OBLIM MPOBEICHBI HC-
CJIeIOBaHMS Ha cojeprKaHue MpuopuTeTHbIX TM B pervone B nouse (Tabnuna 1). AHanusupys
MpPE/ICTABJICHHBIC JIaHHbIE TAONMIBl | YCTAaHOBIECHO HE3HAUYUTENIBHOE COACp)KAHUE I UCCIeaye-
MO mouBe MpHOpUTETHBIX TM. MX BenuuuMHbI MEHee NOMYCTUMBIX 3HAYEHUU Ha BapuaHTe 3
YM=15 1/ra B 2; 1,6; 1,5 1 2,5 pa3 COOTBETCTBEHHO, Ha JAPYTrUX BapuaHTax KOHIeHTparus TM
YyTh MEHbBIIIE. Y YUTHIBas HE3HAUUTENbHOE cojiepkanue TM B caMOM MENUOpaHTe, CIeAyeT, UTO
TOKCHUKAHTBI B YCIIOBUSX TOJIMBA MEPEXOIAT B BOJOPACTBOPUMBIC (POPMBI, KOTOPHIE MOTYT OBITh
MOTJIOUICHBI pacTeHUsIMH. [IocTpoUB TEOPETHUECKYI0 KPUBYIO PErPECCHOHHO-KOPPEIAIIMOHHOTO
aHaym3a B iporpamme Statistica 10 BeIsiBIeHa S-o0pa3Hasi KpuBasi, CBUICTCILCTBYIOIIAS O POCTE
coaepxkanusa TM B 11o4Be IIpU yBEIUYEHUH 10361 Y M.

Takum o0pa3oM, BHECEHUE B JJIUTEIBHO OCYIIAEMYI0 TOP(QSHYIO MOYBY yIOOPUTEITHHOTO
MEJIHMOPAHTa HE OKAa3bIBACTCA METAJUIMYECKOTO MPECCUHTa HA UCCIENYeMYIO Cpely U OHa MOXKET
CUUTATHCS HKOJIOTUYECKU OE30MaCHO.
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THE CONCENTRATION OF HEAVY METALS IN THE SOIL WHEN APPLYING ANEW FERTILIZER
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Abstract. The introduction of fertilizer meliorants into the soil in order to restore its fertility and increase
crop productivity should be accompanied by the determination of heavy metals in this environment. The comparison
was carried out according to the current standard. The introduction of a fertilizer meliorant based on goat manure
into the drained peat soil at a dose of 15 t/ ha is environmentally safe.

Keywords: heavy metals, meliorant, goat manure, sewage sludge, straw, Baikal EM-1 preparation, soil, bar-
ley.

VK 631.425.2:551.58 (476) }
IOBEPXHOCTHBII CTOK KAK ®AKTOP BOJHOJi PO3UU [I0YB CEBEPO-
BOCTOYHOIi YACTH BEJIAPYCH

Jesuiynoe H.A. ouccepmanm
Yupeorcoenue obpazosanus benopycckas cocyoapcmeennas cenbcKoxo3aicmeeHHas
axkaoemusl
213407 I'opku, Moeunesckas oon., berapycw, yr. Muuypuna 5,
E-mail cdtnkfyeirf@yandex.ru

Pe3iome. B crathe mokaszaHo, 4To He Bce aTMOC(EPHBIE OCAJKU BBI3BIBAIOT IOBEPXHOCTHBIN CTOK. Y CTaHOB-
JICHO, YTO MPU OJHMX M TEX )K€ BENMYMHAX aTMOC(EPHBIX OCAJKOB IMOBEPXHOCTHBIA CTOK PAa3MYHbIA, 3TO MOXKHO
OOBSCHUTH TEM, YTO KPOME BBINABIIMX OCAJIKOB Ha MOBEPXHOCTHBIH CTOK BIMSIOT U ApPyrde (akTopbl, Takue
HalpuMEp KakK BJIAXXHOCTb IMOYBbI, MTHTCHCUBHOCTb OCAIKOB

KuaroueBble ciioBa. Dpo3usi MOUBHI, peiibed, arMoc(epHbIe 0CalIKU, CMBIB [TOYBBI, TOBEPXHOCTHBIN CTOK.

Resume. The article shows that not all atmospheric precipitation causes surface runoff. It is established that
at the same values of atmospheric precipitation, the surface runoff is different, this can be explained by the fact that
in addition to precipitation, other factors affect the surface runoff, such as soil moisture, precipitation intensity

Keywords: Soil erosion, terrain, precipitation, soil washout, surface runoff.

B nactosimee Bpems B benmapycu 3po3us siBIsieTcss OTHAM U3 Haubosee pacripocTpaHeH-
HBIX BHJIOB JIETpaJalliy 0YB, HAHOCSIIUX OOJBIION YKOHOMHUYECKHI U SKOJIOTHYeCKUil yiiepo.
OHa OTHOCHTCSl K YHCITy TeX MPOOJIeM, aKTyallbHOCTh KOTOPBIX HE TOJBKO HE YMEHBIIIACTCS B
X0JIe UCTOPHUYECKOTO Pa3BUTHUs, HO U MPUOOPETaeT Bce OOMBIIYI0 OCTPOTY. 3a nocneanue 50 et
WHTECHCHUBHOCTH APO3HOHHBIX MPOIECCOB B MUPE 10 CPABHEHHIO CO CPEIHE UCTOPUIECKON BO3-
pocina B 30 pa3. I[log TepmuHOM "3p03usi MOYB" MOHUMAIOT Pa3pyIICHUE TEKy4Yel TaJoh U J10%K-
JICBOM BOJIOM M BETPOM IOYBCHHOTO ITOKPOBA M MOJICTIIIAIOIINX TIopo1. [Ipobiema 3po3uu mous
akTyanbHa J1s benmapycu, Tak Kak 0cOOEHHOCTH penbeda, reoMopdoIoruu, XapakTep mouYBo00-
pa3yIoNIMX MOPOJI U MHTEHCUBHAS aHTPOIIOTEHHAS Harpy3Ka Ha MOYBEHHBIH ITOKPOB 00YCIOBIIIA
3HAUUTENBHOE €€ Pa3BUTHE. DPOJUPOBAHHBIC TIOYBHI HA TMAIIHE 3aHUMAIOT B PeCIyOIrKe OKOJI0
7 % ot obmieit momanu. Kpome atoro, mpumepro 40 % MaxoTHBIX 3eMeNb OTHOCSTCS K dPO3HU-
OHHOOTIACHBIM 3€MJISIM, KOTOPBIE TIPU HETPABUIHLHOM HCIOIH30BAHIUH MOTYT OBITH MOABEPKEHBI
sposun. [Ipu 3TOM B psijie pailOHOB BITOJIHE OTYETIMBO MPOCISKUBACTCS TCHICHITUS PaclIupe-
HUSL apeajioB JIEHCTBUS IPO3MOHHBIX IMPOILECCOB. DPO3USI HAHOCHT CYIIECTBEHHBIH 3KOJIOTrO-
sKkoHOMHYecKui ymep0. [IpoBeeHHbIC HCCIeT0BaHUs MOKA3bIBAIOT, YTO HA MAXOTHBIX 3EMIISX
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€XKEroZHO C OJTHOTO IreKTapa BOJOCOOPHOH IIJIOMIAIN C TOBEPXHOCTHBIM CTOKOM CMBIBAETCS HIIU
BBIHOCHUTCSI BETpoM B cperaHeM a0 10-15 T tBepmoii das3er moussl, 150-180 Kr rymycoBBIX Be-
niecTB, 0e3Bo3BpaTHO Tepsiercs A0 10 kr a3ora, 4-5 kr hocdopa u kanus, 5-6 Kr KaabIUs U Mar-
Hus. [loTepu rymyca U 3J1€MEHTOB NMHUTAHUSA, YXYALIEHUE arpo(U3NUecKux, OMOJOTUYECKUX U
arpOXMMHYECKHX CBOWCTB OTPULATENIFHO CKa3bIBAIOTCA HAa IMPOU3BOIHUTEIBHON CIIOCOOHOCTH
3poaupoBaHHBIX MMOuYB. CpenHue HEAOOOpHl YpOXKAeB 3€PHOBBIX KYJIbTYp H3-3a YXYIIICHUS
CBOICTB I0YB, IOJIBEP’)KEHHBIX 3PO3UH, COCTABISAIOT B 3aBUCUMOCTU OT CTEIIEHU HUX 3POJIUPO-
BaHHOCTH 12-40 %; nponamuseix - 20-60; npHA - 15-40; MHOTONIETHUX TpaB - 5-30 %. Dkosoru-
4eCKUU yIepO OT 3PO3UH BBIPAXKAECTCS B TOM, YTO B YCIOBUSAX XOJIMHUCTOTO penbeda u 61m3koro
pacroIoKeHUsI MaXOTHBIX 3eMellb K BOJOEMaM M BOJOTOKaM CMbBIBA€MbI METKO3eM M OHOTreH-
HBIE AJIEMEHTHI IPUBOIAT K 3aWJICHUIO U 3arPsA3HEHHUIO PEK U BOJOEMOB HUTpaTamu, docharamu,
XJOpUAaMu, NEeCTULIUAAMU. Y XYIIIAeTCsl KaueCTBO MMOBEPXHOCTHBIX BOJ M BOJHBIX PECYPCOB B
LIEJIOM.

W3 Bcex BUIOB Jerpajanuu 3eMellb Hanbosiee BbIpaxkeHa BoJiHAs U BeTpoBas 3po3us. [Ipo-
[IECChl BOAHON 3pO3MM XapakTepHBI I XOJIMHUCTOTO penbeda U TSDKENIbIX IHOYB CEBEPO-
BOCTOYHOM yacTu benapycu.

[Inomanp spoarpoBaHHBIX 3eMelNb Ha TeppuTopuu benapycu cocrtasisier okoisio 3 % mio-
maau crpansl. M3 Bcex 3eMenb CelbCKOXO03SIMCTBEHHOTO CIOIb30BaHMs HA JOJ0 3€MEllb, O-
BEP>KEHHBIX BOJAHOM 3pO3UH, IPUXOIUTCS 0KOJIO 5 Y.

ITo nannbiM PYII « IHCTUTYT OYBOBEACHHS U arpOXUMHUN» Ha 100 Morunésckoii o0ma-
CTH IIOILAH 3€MEJIb, IOJIBEP’KEHHBIX BOAHON 3p03uu cocTaBistoT 21,3 %.

Boganast 5po3usi moYB HAHOCUT CYIIECTBEHHBIN SKOHOMUYECKHH U HKOJIOTHYECKUH yIepo,
€€ IOCJEICTBUS NMPUBOAAT K pa3pyLIEHUIO [TOYBEHHOI'O NOKPOBA U, KaK CJIEACTBUE, K YXYAlle-
HUIO (PU3UUYECKUX, arPOTEXHUYECKUX U OMOJIOTMYECKUX CBOMCTB MOYB.

HccenenoBanus 1OKa3pIBalOT, YTO MPU COBPEMEHHOM XAPAKTEPE HCIIOIb30BAHUS 3PO3UOH-
HOOITACHBIX 3€MEJIb CO CMBIBAEMOI M BBIIYBAEMOW MOYBOM C OJIHOIO I'E€KTapa €XKEerogHO BBIHO-
curcs B cpenneM a0 10-15 T tBepnoit ¢assl moussl, 150-180 kr rymycoBbix Bemiects, 10 kr a3o-
Ta, 4-5 kr Qocdopa u kanus, 5-6 Kr KaJabIHs U MarHus, 4TO OTPHUIATENIFHO CKAa3bIBACTCS HA IJI0-
noponauu noyB. Ilpu 3TOM motepu ypoxkasi OCHOBHBIX CEIbCKOXO3HCTBEHHBIX KYJIbTYp Ha 3po-
JUPOBAHHBIX 3€MIISIX COCTABJISIOT B 3aBUCUMOCTHU OT CTENEHU SPOJUPOBAHHOCTH ISl Pa3HBIX
KyJIbTyp oT 5-60 %.

[TpupoausiMU pakTOpaMu, ONPEENAIOUMMUA BO3MOXKHOCTh BO3HMKHOBEHHS 3pPO3UU Ha
TEPPUTOPUU CEBEPO-BOCTOUHOM yacTu benapycu, SBISIOTCS KIMMAT, penbed, rpaHyJIoOMeTprye-
CKUH COCTaB MOYBOOOPA3YIOIIUX MOPOJI, PACTUTEIBHOCTb, CEIbCKOXO035HCTBEHHOE MCIOIb30Ba-
HUE 3€MEIIb.

[Ipu ompeneneHHOM COYETaHUHU PEXHMMA OCAJKOB U penbeda BO3MOKHO (OPMHPOBAHUE
ITOBEPXHOCTHOI'O CTOKA, KOTOPBIN SIBJISIETCS OCHOBHOW NMPUYMHON BO3HMKHOBEHHs BOJHOM 3pO-
3uM 11o4B. POpMUPOBAHNE IOBEPXHOCTHOI'O CTOKA, HA TEPpUTOpUH benapycu, pacronoxeHHO! B
30H€ JIOCTaTOYHOI'O YBJIAXXHEHHS, MOXKET UATH HAa CKJIOHOBBIX 3€MJISIX YXKe€ NpHU CIadbIX JUTH-
TENBHBIX TOXKAX, U OCOOCHHO CHIIBHO - TP JTUBHEBBIX JOMKISIX.

B 3aBucumocTu 0T OCHOBHBIX ()aKTOPOB, OOYCIOBIMBAIOIINX PAa3BUTHE IPO3UOHHBIX MPO-
11eCCOB, Ha Tepputopun benapycu, s Opimancko-Morun€Bckoro miaTo XxapakTepHbl AJIMHHBIE
CKJIOHBI, JIEPHOBO-TIOJI30JIUCTHIE U MbLUIEBATO-CYTJIMHUCTBIE TIOYBbI, Pa3BUBAIOIINECS HA MOILIHBIX
JIECCOBUIHBIX CYIJIMHKAX U J€ccax, Majas BOJONPOHUIIAEMOCTb, CPABHUTEIBHO OOJIBIIOE KOJIH-
YECTBO TaJIbIX BOJ BECHOM M MHTEHCUBHBIX J0Xked eToM. OHAKO BhIlIENEpeYnCIIeHHbIe (aK-
TOPBI SBISIOTCS TOJIBKO (POHOM MJIM MPEINOCHUTKON I BOBHUKHOBEHHUS SPO3UOHHBIX MPOLec-
coB. OCHOBHOM M HENOCPEACTBEHHON MPUYMHON BOZHUKHOBEHUS 3PO3HOHHBIX IIPOLECCOB SIBIS-
€Tcs MPOM3BOJICTBEHHAs JIEATENBHOCTh YelloBeKa. JTO B IMEPBYIO Odepeab OO0YCIOBIMBAETCS
YHUUYTOKEHHUEM €CTECTBEHHON PAaCTUTEILHOCTH U PACMalllKON TEPPUTOPHH.

Takum 0Opa3oM, IpUPOAHbIE YCIOBHS PECIyOIUKU (OTHOCHTEIBHO OOJIBIIOE KOJUYECTBO
OCaJIKOB, UX HHTEHCHUBHOCTh, HEPABHOMEPHOE PACIIPEJECICHHUE 110 CE30HAM I'0J1a, PACHJICHEHHBIN
penbed), Oosblias paclaxaHHOCTh TEPPUTOPHM U HE Bcerga OOOCHOBAaHHOE HCIIOJIb30BaHHE
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MOYB B CEJILCKOM XO35IMCTBE, a TAKXKE UX Mallas BOJOMPOHUIIAEMOCTh U JIeTKas pa3MbIBA€MOCTh
CIOCOOCTBYIOT MPOSIBICHUIO SPO3HOHHBIX MPOIECCOB, Yallleé BCEr0 BO3HUKAIOMIMX MPH MOBEPX-
HOCTHOM CTOKE.

C uenbio ganpHENIIero H3y4eHHs 3aKOHOMEPHOCTEH U MapaMeTPOB MOBEPXHOCTHOTO CTOKA
B YCJIOBUSIX MUHEPAJIBHBIX TIOYB CEBEPO-BOCTOUHOM yacTu benapycu, Ha 6aze y4eOHO-OIBITHOTO
opocutensHOro komiuiekca «TymkoBo-1» ['operkoro paiioHa ObLIO OPraHU30BaHO MPOBEICHUE
CIIELHATLHBIX TOJIEBBIX UCCIIEOBAaHUM, @ UMEHHO YCTPOMCTBO TaK Ha3bIBAEMbIX CTOKOBBIX ILIO-
HIaJI0K.

B 4nciio ocHOBHBIX 3a/1au MOJIEBBIX UCCIIEIOBAHUIN BXOAWIIN: IKCIIEPUMEHTAIBLHOE HU3Me-
peHHe OBEPXHOCTHOTO CTOKA, a TAK)KE CUCTEMaTH4eCKre HaOII0CHHS 32 ONPEIeISIIOIINMHU ar-
POMETEOPOJIOTUIECKUMU (PaKTOPAMHU.

Jljis SKCHepUMEHTAIbHOIO U3MEpPEHHUsl MOBEPXHOCTHOro ctoka (Cp) Ha yKa3aHHOM OIIBIT-
HOM y4YacTKe OBLIM 3aJI0’KEHBI MIECTh CTOKOBBIX IIOMIAAOK, MPEACTABISIONUX COOON ydacTKu
CKJIOHA, U30JIMPOBAHHBIE OT OKPYKAIOIIEH TEPPUTOPUU OOPTHKAMHU M 0OOPYJOBAHHbBIE YCTPOM-
CTBaMH, B BHJIC MEPHBIX 0aKOB, /Il H3MEPECHHS 00bEMa TTOBEPXHOCTHOTO CTOKA.

HccnenoBanne MOBEPXHOCTHOTO CTOKA MPOBOJMIIOCH Ha CTOKOBBIX IUIOMIAIKAX 3aHSATHIX
noja KyJabTypamu: cBekia ¢ ykioHom 0,057 u 0,024, Homepa miomanok 1; 2, ceHokoc (MHOTO-
netaue Tpassbl) ¢ ykioHoM 0,075 u 0,042, Homepa miiomanok 3;4, mamuu (map) ¢ ykiaonom 0,025
u 0,053, Homepa IoIIaI0K COOTBETCTBEHHO 5; 6.

Taxxke K XapakTepUCTUKAM CTOKOBBIX IUIOIIAJOK OTHOCUTCS IPaHyJIOMETPUUYECKUI COCTaB
MOYBBI, KOTOPBIA OMPENEISIICS B JIAOOPATOPHBIX YCIOBUSAX. [ 3TOro OBUIM 3aJI0KCHBI JBA
NMoYBEHHBIX pa3pesa. Paszpe3 Nel coorBercTByeT mousam miomanok Ne3; 4, u paspe3 Ne2 — mo-
magkaM Nel; 2; 5; 6.

Onpenenenre MOpHOIOTUYECKUX MPU3HAKOB MPOBOJIUIOCH B IMOJIEBBIX ycloBusix. Jlamee
MOCJI€ TIPOBEACHUS JIAOOPATOPHBIX AHAIM30B C MOMOIIBIO [5, 6] yTOUHsUICS TpaHyJIOMETpUYe-
CKUU COCTaB MOYB, M JJaBaJOCh MOJHOE YTOYHEHHOE HAa3BAaHWE T€HETUYECKHUM FOPU30HTAM I0Y-
BEHHBIX Pa3pe30B.

[TonoxxeHue ypoBHsI TPYHTOBBIX BOJ OoJiee 5 METPOB. YUUTHIBasi peKOMEHJAINH, U3JT0KEH-
HbI€ B [7] HaMU ObUIM MPUHATHI pa3Mepbl CTOKOBOM mutomagku 5x10 M ¢ pacnosioKeHueM JJIMH-
HOI CTOPOHBI BJIOJIb YKJIOHA TOBEPXHOCTH.
3a ocajkamH BEJIMCh HAOJIO/IEHUsI HA METEOIUIONIAIKe yueOHO-0NbITHOTO KomIuiekca «Tyriko-
BO-1» mpu moMoIu goxkaemMepa U ruioBuorpada. 3HaueHUss MECSYHBIX BEIMYMH OCAJKOB MPH-

BeleHbl B Tad. 1.
Taoauna 1. Ocagku o MecsiliaM M MPOLEHT OT CPeJHEMHOT0J1eTHUX 3HAYeHUH

Mecsipl
Ilepuoner v Vi Vil Vil IX Cymma
HaOJIIO e HUI . % . % . % . % . % 0CaJIKOB, MM
1-ii rox 99 | 180 | 139 [181| 63 72 | 87 | 107 6 10 394
2-ii rozn 39 71 67 87 | 51 58 | 105 | 130 | 112 | 181 374
3-ii roa 78 | 142 84 [ 109 | 169 | 192 | 30 37 25 40 386
Cpeane mroro- 55 77 88 81 62 363
JIETHUU TOJ

B Tabauue 2 npeacraBieHsl CyMMapHble 3HaUeHUs ocakoB (D P) npu BeImasieHu# Ko-
TOPBIX HAOJIO1aJICsI TOBEPXHOCTHBIN CTOK, a TAK)KE KOJIMYECTBO (N) TAKOBBIX HAOIIOIEHUHN

Tadanua 2. 3HaYeHUs1 CyMMapHOTo MOBePXHOCTHOTO cToka (3 C,) €0 CTOKOBBIX IJIOLIATO0K

Ne mto- 1-ii rox 2-iron 3-iirox

IAJKU YP,mm | YCp, MM n YP,Mm | YC,, MM n P,Mm | YCp, MM n
1 209,9 2,86 17 219,9 1,98 12 169,0 2,26 9
2 180,1 1,30 14 210,1 0,64 10 192,6 1,00 6
3 155,0 0,90 14 188,2 0,66 7 178,7 1,56 5
4 180,1 0,70 12 89,2 0,29 3 153,9 0,70 4
5 181,1 2,32 15 212,7 1,01 11 217,0 1,80 8
6 255,2 8,75 19 176,7 6,10 10 213,6 10,78 14
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Kak BugHO U3 TaOnuIbl 2 TOBEPXHOCTHBIM CTOK HAMMEHbINIEE KOJTUYECTBO pa3 HaOIr0AaI-
csl Ha riom@aakax 3 u 4 3aHATHIX MO MHOTOJIETHUMH TpaBaMu. Tak Hampumep, s IUIOMAg0K
Nel u Ne6 ¢ ogHAaKOBBIMHU YKJIIOHAMH, HO C BApUAHTaMH CBEKJIa U I1ap CyMMAapHBIA TOBEPXHOCT-
HbII cTOK ¢ Tuiomaakyu Nel Menpie yem ¢ miomaaku Ne6 Ha 67—79 %, aHaNOTrMYHYIO KapTHUHY
MBI HAOIIOaeM, aHANM3UPYS JaHHBIC JUIS TIomanok Ne2 u Ne5 rje cymMMapHBIN MOBEPXHOCT-
HBII CTOK C IUTOIIAIKH 3aHATOM MO CBEKJTy MeHbIe Ha 37—44%.

C yBenuuenueM ykiioHa, ¢ 0,025 no 0,053 cymmapHBbIii IOBEpXHOCTHBINA CTOK yBEIUYMBa-
ercsa Ha 73—83 % 5T0 XapaKTepHO JyUIsl YY4aCTKOB 3aHSTHIX Mo mnap, miomaaku Ne 5 u 6. Ha 55—
68 % yBeIMUYUBAETCSI CyMMapHbI MTOBEPXHOCTHBIM CTOK ¢ yBennueHueMm ykioHa c¢ 0,024 no
0,057, mmomanku Ne 1 u 2 3aHsThIC MO cBeKiy. Ha mmommankax 3aHATBHIX MMOJ] CEHOKOC YKJIOH
ysenuuuaetcs ¢ 0,042 no 0,075 1 cymMmMapHbIii TOBEPXHOCTHBIN CTOK COOTBETCTBEHHO Ha 22—-56
%.

HaubGonee momxopsiias 3aBHCUMOCTh, OIHCHIBAIOIIAS CBS3b MOBEPXHOCTHOTO CTOKA C
CYTOYHBIMM 3HAUYCHUSIMU OCAJIKOB — JIMHEHHas [8]:

C =ax 1)
rac X — oCaadku, MM.ad — KOS(b(i)I/H_[I/IeHT, 3HAUYCHHUC KOTOPOIo MMpCaACTaBJICHO B TaouI. 3.
Tabauua 3. 3nayenns kodpuuueHTa «a» u kKodpduuueHTa Koppeasuuu 3apucumoctu (1)

Howmep mnomanku
K
03¢ ULnEeHTHI T 5 3 2 3 5
a 0,0118 0,0047 0,006 0,0039 0,0087 0,0365
R? 0,63 0,53 0,60 0,61 0,66 0,57

W3 HartypHBIX HAOMIOACHUN CIEIyeT CIeNlaTh BBIBOJ O TOM, YTO HE Bce arMoc(hepHbIe
OCaJIKU BBI3bIBAIOT IMOBEPXHOCTHBIN cTOK. Heo0X0aMMO OTMETHUTh, YTO MPU OJHHUX U TeX XKe Be-
JMYUHAX aTMOC(HEPHBIX OCAJKOB MOBEPXHOCTHBIN CTOK Pa3IMYHBIN, 3TO MOKHO OOBSICHUTH TEM,
YTO KPOME BBINABIIMX OCAJKOB HAa MOBEPXHOCTHBIA CTOK BIUSIOT U Apyrue (pakTopbl, Takue
HalpuMep KakK BIAKHOCTB II0YBBI, UHTEHCUBHOCTh OCaJKOB
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NCITIOJIb3OBAHUE KOJIVIEKTOPHO-APEHAKHBIX BOJ AJI51 OPOLIEHUSA
CEJBbCKOXO3AVMCTBEHHBIX KYJILTYP

lﬂyanﬁelcoea A.E., 2Cyﬂmtmﬁekoea 11.C., 1CaprlH06 E.C.
'Kasaxcruii HAYUOHATILHBILL azpapHblil ucciedosamenvckutl yHusepcumem, Pecnyonuka Kazax-
cman
2FOoicno-Kazaxcmanckui yHugepcumem umenu M.Ayezoea, Pecnyonuxa Kaszaxcman
aiga/8@inbox.ru

Pe3iome. [Ipobnema HexBaTku Boabl st Kazaxcrana nmeer upe3BbpI4aifHO ocTphIil Xapaktep. B Kazaxcrane
OTCYTCTBHUE Je(HIUTA BOJIBI MOKHO JOCTUTHYTH TOJBKO 33 CUET CTPOXKANIIEH SKOHOMUH BOABI M OPOIIAEMOM 3€M-
JIEIENIUU ¥ TIOJTHOTO MPEKPALLEHUsI POCTa OpoLIaeMbIX Iutomaneil. IlpecHoi Bl MPUTroAHOM AJIs MUTHEBBIX LENeH
U ISl OPOLICHHS 3€MENb, CTAHOBUTCS BCE MEHBIIIE H3-3a YBEIMUCHHUS IUIONIAJEH OCBOCHHBIX CEIIbCKOXO3SIMCTBEH-
HBIX 3€MeJIb, PA3BUTHS MIPOLIECCOB 3aCOICHUA M 3arpPA3HEHMS, HETIPABWILHOTO M HEPALMOHAIBHOTO €€ HCIIOJIb30Ba-
Hus.IIpy HEmocTaTke BO3MOKHO HCIIOJIB30BATH IS TIOJMBA MOYB KOJUIEKTOPHO-APEHAXKHBIC BOABL.

Knioueevie cnoga: KOIIEKTOPHO-IPEHAKHBIE BOJbI, MUHEPAU3aLUs, 3aCOJICHUE, OPOILIEHUE,0POCUTEIbHbIE
BOJIbI

Abstract. The article discusses the use of collector-drainage water for irrigation. This allows them to be effi-
ciently disposed of and contributes to an increase in soil fertility and crop yield. When irrigating land with salt wa-
ter, its maximum permissible mineralization depends on the natural conditions and the irrigation.

OnHUM M3 BaXXHBIX ¥ OCHOBHBIX PE3€PBOB MOBBIIICHHUS BOIOOOECIICYEHHOCTH OPOCHUTENIb-
HBIX CHCTEM, SIBIISICTCS MMOBTOPHOE HCIIOJIB30BaHHE KOJUIEKTOPHO-APCHAXHBIX BOJ ISl OpOIIIe-
HUS CEIbCKOXO3AHCTBEHHBIX KYJIbTYp, YTO JONOJIHHUTEIHHO CIIOCOOCTBYET CHIDKEHHIO OOIIETo
KOJIMYECTBA TepOMIMIOB B BOAHBIX 00beKkTax. McmonpzoBanue KJIB s opomenus cenbckoxo-
3STCTBEHHBIX KYJIBTYp TpeOyeT HaydHO-OOOCHOBAHHOTO IMOJX0Aa K XUMHUYECKOMY COCTaBy HC-
HOJIb3YeMOM BOJIbI, TEXHOJIOTUH TOATOTOBKU MX JJIsl TIOJIMBA, IPAaBUIIBHOMY MOJI00pPY CEIbX03
KYJIBTYp, TEXHOJIOTHH IIOJIMBA B CHUCTEME CEBOOOOpOTa, MPENOTBPAIIAIONIETO 3aCOJICHHE M
OCOJIHIICBaHHUE TIOYBBI.

JIJ1st yCTIENTHOTO OCBOCHHS HOBBIX 3€Mellb U 00ECTICUeHHsI BCEX OpPOIIAaeMbIX MAacCCHBOB BO-
JIO# HeoO0XOAMMO H3BICKUBATBIOMOIHUTENIbHBIE BOAHbIE MCTOUYHMKU. OAHOM M3 BO3MOMKHBIX
peIIeHui 3Tol MPOoOJIEMBI SBISIETCS UCTIONB30BAaHUE JPEHAXHBIX BOA. ONBITHI IO MCIIOB30Ba-
HUI0 MUHEPAJIM30BaHHBIX BOJ Ha ydacTKax MakTapaaabCKOW ONMBITHOIN CTAaHIMM, a TAaKXke B MPO-
M3BOJICTBEHHBIX YCJIOBHUSI CBHIETEILCTBYIOT O BO3MOKHOCTH NMPHUMEHEHUSI MHUHEPAIN30BaHHBIX
KOJIJIEKTOPHO-JIPEHAXHBIX BOJ Ul OpPOILEHUs CEIbCKOXO3SMCTBEHHBIX KynbTyp.Tak Ha Mak-
TaapaJbCKON CTaHIIMW JUIS TIOJHMBA XJIOMMYATHUK JPEHAXXHBIE BOJABI ¢ MUHepanm3anuen 3,4-4,6
/11, mo xyop-uony-0,86-1,11/1 ypoxkaliHOCTh XJIOMYaTHUKA MPUITO U3MEHsIAch OT 18 1/ra 1o 42
/ra.

ITpu Mcnonb30BaHUN KOJJIEKTOPHO-APEHAXKHBIX BOJ| HKOJIOTO-MEMOPATUBHOE COCTOSHUE
OpOIIIaeMbIX 3eMeJIh BO MHOTOM 3aBUCHT OTHX MHHEPAIU3aIllH ¥ Ka4eCTBEHHOTO COCTaBa COJeH
MOBEPXHOCTHBIX BOA [2]. IIoaTOMY 3KOJI0ro-MeauopaTuBHas OLEHKAa OpOLIAEMBIX TEPPUTOPUIN
TpeOyeT yCTaHOBIICHHUSI, IPEK/IE BCETO, CTENICHH M XMMHU3Ma 3aCOJICHUS BOJIBI M CPAaBHEHHS MX C
[TAK (mpenenbHO-IOMYCTUMBIMUA KOHLEHTpaMsMu). I[1o3ToMy HpUTOAHOCTH KOJUIEKTOPHO-
NPEHAXXHBIX BOJ| HAa OPOIICHUE CENbCKOXO3SIWCTBEHHBIX KYJIBTYP OIIEHUBAICS TIO CIIETYIOLTIM
MOKa3aTessiM: - OTIACHOCTH 3aCOJIEHUS MOYB; - OMACHOCTU OCOJIOHIIEBAHUSA MOYB; - TOKCUYHOCTH
OTIENFHBIX MOHOB. JJI1 XapaKTepUCTHKH KauecTBa IMOJIMBHOM BOJIBI OTIPENENSIOTCS: - 001Iee co-
JiepKaHue COJIeH; - KOJMYECTBEHHBIE TIOKA3aTell aHUOHOB; - KOJIMYECTBEHHBIE ITOKA3aTeNn Ka-
THOHOB; - pa3JMYHbIE COOTHOIICHHS MOHOB; - HAJIMYUE COJIBI;, - TOKCHYHBIE U HETOKCHYHBIE CO-
JH.

XUMH3M 3aCOJICHHsI BOJIbI YCTAHABIMBACTCS 110 COOTHOIICHUIO MOHOB CpPEeId aHWOHOB U
MOJXKET JIOMOJIHATHCS TAaKHM K€ COOTHOIIICHHMEM MOHOB KaTHOHHOM 4acTu [2, 3]. DT0 0cOOCHHO
Ba)XHO JIJISl BBISIBIICHUS COZIOBOTO 3aCOJICHHS M MPOTHO3UPOBAHUS BO3MOXKHOCTH OCOJIOHIICBAHHS
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MOYB MpPHU OPOLIEHUWU U MPOMbIBKaxX. JloMUHUpYIOIIEE MOJIOXKEHNUE CpPeIr KAaTHOHOB HATpUS U
MarHusi pu OPOILEHUU WM MPOMBIBKaX MPUBOJUT K OCOJIOHIIEBaHUIO MouB. OleHKa BIUSHUS
KauecTBa BOJbI HA OCOJIOHIIEBAHHE TIOYBBI OCYIIECTBIIIACH IO METOAMKE: pazpadoranHas M.H.
AnrtunoBsiM-KaparaessiM 1 I'.M. Kagepom; HatpueBoe amcopOnuoHHbIM oTHomeHueM (SAR);
HATPUEBOE aJCOPOIMOHHBIM OTHOIICHHEM (SAR* ), yuuThIBaromas AOMOTHATEIBHBINA P PEeKT
ot Hanuuus B ouBe Kanblug (CIIA). Ouenka BIUSHUS MarHusi OCYIIECTBIISUICS ONpPEIeIeHUEM
MPOLICHTHOT'O COJIEPKaHUsI MAarHUsl OT €ro OTHOIICHHUS] K CyMME KaTHOHOB KajbllMs M MarHusl.
[Tpu 3TOM OKa3bIBAaET BPEIHOE BJMSIHHE HA IMOYBY, €CJIHM €ro MPOILEHTHOE COIEp)KaHUE BbIIIE
50%. Ot6op mpoO KOJJICKTOPHO-APECHAXKHBIX BOJ HAa XMMHUYCCKUU aHAIN3 OCYIIECTBISUICS W3
OCHOBHBIX KOJUIEKTOpOB Makrtaapanbckoro, Ilapaapunckoro, Apsick-Typkectanckoro u Kei-
3BUTIOPJIMHCKOTO MAaCCUBOB OPOIICHUE.

Pe3ynbratel uccienoBanuii mokasaiu, 4To B cpeHeM TeueHuu p. Coipaapuu HauOoJbIIne
00bEeMBbl KOJUIEKTOPHO-APEHAXKHBIX BOJI OTBOAMMBIX 3a IMPEEIbl MAaCCUBOB OPOIICHUS UMEIOT
opomaembie 3emui [omogHOCcTerickoro maccuBa (MakTtaapaibCckuii paiioH TypkecTaHCKOU
obnactu). [Ipm 3TOM NPOEKTHOE 3HAYCHHE MAKCHUMAILHOTO 00BbEeMa IPEHAKHOTO CTOKA HE
nokHO mpeBbimaTh 20-30% Bononogauun Ha noJie. OaHako, no naHHeiM KOxHo-Kazaxcranckoin
['TMD, pa3mepsl BOLOOTBEAEHUS B OTJENbHBIX pailoHax nocturatoT 50% ot Bomonogauu (Tad-
muna 1).

[Ipu opomieHnu 3eMenb COJICHBIMU BOJAMHU WX MPEIEIBHO JOMYyCTUMAash MUHEpATH3aLUs
3aBHCHUT OT MPUPOIHBIX yCIOBUI MaccuBa oporneHus. Ha 3emisax ¢ OIM3KUM 3ajeraHueM ypoB-
HSI TPYHTOBBIX BOJI BO3MOKHOCTH OPOILIEHUS UX MUHEPAIN30BAHHBIMHU BOJAMHU 3HAYUTEIILHO CO-
Kpallaercs: u3-3a TOro, YTO TPYHTOBBIC BOJIbI CAMH SIBIISIIOTCA UCTOYHUKOM 3acoyieHusi. OHH 3a-
TPYIHSIOT IPOMBIBKY MOYB, TaK KaK COKPAIIAIOTCSI MOIIHOCTD CJI0sI, B KOTOPOM PaCIpeAeIsIOTCS
BHOCHMBIE [IPH TIOJIUBE COoJIU. B 3TUX ycnoBUsAX TpeOyeTcss MHTEHCUBHBINA IPEHAXK U MPOMBIBKON
pexuMm opomreHus. Haubonee OnaronpusiTHBIM JUisi OPOIICHUST MUHEPATU30BAHHBIMH BOJAMH
SBIISIOTCS JIETKUE TIOYBBI, a HA TSHKENBIX M CPEAHHUX [0 MEXaHUYECKOMY COCTaBY MOYBaxX MpUMe-
HEHHE MUHEPATN30BaHHBIX BOJI MOKHO JIOMYCTUTh TOJIBKO MIPH KYJIbTYpPE pHcCa a 3aTOIJICHUEM.

Ta6auna 1- Ipena:xuo copocHoii ctok B Typkecranckoii o61actu (2020r)

Ne HaumenoBanue Opouaemast Boponogaua, KoJs1s1eKTOpHO-ApeHaXkHbI CTOK
n/n paiioHOB II0IAAb, T'a maam® MITH.M" % OT BOZOTIOA- | M°/ra
qnu
1 APpBICCKHIA 6368 23,80 4,76 20,00 750
2 Baitnnbexckuii 7835 33,65 6,75 20,06 860
3 MakTtaapaabCKHii 138767 798,76 169,51 21,22 1220
4 OpnabacHHCKHA 36542 137,41 16,09 11,71 440
5 OThIpapckuii 18106 48,8 5,93 12,15 330
6 Catipamckuit 33819 98,476 19,7 20,00 580
7 Capplaranickuit 43567 193,33 105,87 53,11 2430
8 Cy3akckuii 5109 8,8 1,30 14,77 250
9 TypkecTancKuit 41733 233,21 45,37 20,33 1090
10 Tronpkybacckuii 17814 6,53 0,7 10,72 40
11 IapmapuHCKuit 49502 492,32 112,60 22,87 2270
12 3emmu r.11siMKkeHTa 11079 25,211 5,7 22,61 510
TypkecTaHckas 437586 2175,10 539,59 25,81 1230
00J1acTh

OrnbITaMu 1O U3YYCHUIO BJIMSIHUSI COJICHBIMH BOJIaMU Ha MEJTMOPATUBHOE COCTOSIHUE HE3a-
COJICHHBIX MOYB TyHHCa yCTaHOBJIEHO, UTO HA MECUAHBIX MOYBaX JJIS MOJIMBA MOKHO MCIOJIb30-
BaTh BOJy ¢ MUHEpaIM3alUen 10 5 T/i1, a mHOTAa M 00Jiee; Ha TSHKEIBIX TIOYBAaX KOHIIEHTpAIUs
coJieif B OPOCUTENLHOM BOJIe COCTaBisiia 2-2,5 T/11 MpUMEHEHHEe N7 OPOIIEHUSI B TEYCHHUE He-
CKOJIBKHX JIET MUHEPAIM30BAHHBIX BOJ 3HAUYMUTEIHLHO CHU3WIO CTETICHb 3aCOJICHUS TP yCIOBUHN
Xopouieil JpeHUpOBaHHOCTH. KoeKTOpHO-ApeHaXHbIE BOJBI XapaKTEPU3YIOTCA KaK BOJbI
CpeIHel WM MOBBIIIEHHOW MUHepanu3aluu. B cocraBe BOJopacTBOPUMBIX coliel TpeodiagatoT
CEPHO-KUCIBI U XJOPUCTBIA HaTpuil. OHHM XapaKTepU3YIOTCIOMKOPOOHATHO, CYIb(paTHO-
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XJIOPUTHBIM COCTaBOM.

OO611ee KOMMYECTBO KOJIJIEKTOPHO-IpeHAXXHBIX BoA 10 Kazaxcrany coctaBiser 18 anzx.M3
/ron, B TOM 4Hciie Tonbko 1o Oacceriny p.Ceipnapsu 10-12 ann.M3 /rox, (B 3aBUCUMOCTH OT
BOJHOCTH rojia)[ 1], KoTopele HE MOT'YT MCHOJIb30BaTHCS MOBTOPHO HA OPOILIEHUE B CBSI3U C BBI-
COKOM MUHEpalu3aluell U HATMIHEM COJICH TOKCUYHBIX MOHOB: XJIOPHUIOB, CyIb(aThl, MAarHHUS,
HaTpusa. O4eHb Ba)KHO KOHTPOJIMPOBATH MpPENebHOE COJACPKaHUE HATPUS U KalbIMs, B LEIX
MPEIYNPEKACHUS OCOJOHIIEBAHNE TOYBBL. B CBS3M ¢ 3TUM HEOOXOJMMO KOHTPOJIUPOBATH CO-
Jep>KaHUE KOJIEKTOPHO-PEHAXHBIX BOJIaX KaJIbLIUs U MarHus

Munepanu3zaius KOJJICKTOPHBIX BOJ KosebseTcst ot 2 10 19 1r/n npeobinagaronmmu HoHa-
MU XHUMHUYECKOrO cocTaBa siBisieTcs cynbdartbl: 52-59%; xmopuasl 16-20%; marnuit 6-8%;
(Na+K)+ mo 19% ot cyxoro ocratka Bojbl (r/i). [IpurogHocTh BOABI Ha OPOIICHUE, BBHIY
OTCYTCBHUSl E€AMHBIX YTBEP)KICHHBIX TpeOObIBAaHUM, OIpeaesseTcss Ha OCHBOE XHMMHUYECKOTO
aHaJIM3a TI0 MUPUTANUOHHBIM KOd(h(dUIIMEHTaM, pacdeT KOTOPHIX MPOU3BOAMUTCS PA3TUYHBIMU
meronamu[3]. Hampumep, kadecTBeHHas oiieHka Boj 1o Ctebiepy MpOU3BOJUTCS MO COOTHO-
meHnro nonos Na+ u Cl-.

298
1 + T
f[/Nﬂ + Cl ,J (1)

I'ne: K —uppuranuonnsiii kosddumuent, Y(Na" u Cl'.) — koanuecTBO MIIKB/II 4eM BbIIIE
3HaueHus K, Tem myuiie kauecTBO BOJBI.

Merton Cabonbua u [lapoBO OCHOBaH Ha MPOLIEHTHOM CO/IEP’KaHUH B BOJI€ KATUOHA MArHUSI
10 oTHOmEeHHUIO K cymme Ca’ u Mgz+.

CornacHo BBIIIEU3I0KEHHOMY, Ul YJIy4IIEHUH KauecTBa OPOCUTENILHOM BOJbI HE00XO-
VMO YAAJICHHUS U3 BOJIbI HIOHOB MarHus, HaTpUs U CyIb(PaToB.

K HacrosiiieMy BpeMEHM HAKOIUIEH OIPEJCNICHHBIH ONBIT 10 ONPECHEHUIO MUHEPAINU30-
BaHHBIX BOJ C ITOMOUIBIO AIEKTPUUYECKOTO TOKA, COJTHEUHOM IHEPIHM, Pa3IMUYHbIX XUMHUYECKHX
peareHToB. B cuily TeXHMUYECKON CIIOKHOCTH 3THX METOJOB OHU B CEJIBCKOM XO3sIMCTBE J1OJIK-
HOTO pa3BUTHUs He noiy4ywid. [Ipu yHUnonspHoit oOpaOoTKe KOJIEKTOPHO-IPEHAKHBIX BOJ,
pexuM 00paboTKM ObUT HAIIPaBJIEH Ha MOJHOE yJIaleHue U3 BOJbl MOHOB MAarHUs C MOJHBIM CO-
XpaHEeHHEeM HOHa Kaiblws. Hammydmmme pe3ynbTaTel ObUTH MOTyYeHBI pU HanpspkeHuu 24-40V,
IUTOTHOCTE TOKa 5-140A/M. Bpewms BozneiictBus 15 MuHyT. IHTEHCHBHOCTBH BO3AeHCTBUA 12-
330 xn/n1 B 30HE OTpULIATENBbHOrO 3eKTpoaa. [Ipu oOpaboTke B 3TOM peXUMe MPOUCXOAUT BhI-
nazenne noHoB Maraus Ha 92-100%; xanbius —10 2%. Xmopuasl U cyab(haThl 3a CYET MUTPa-
IIMU B KUCIYIO cpeAy (30HYy Karona) cHuxkaroTcs 10 36%. OOiiee conepxaHue cojiell yMeHblla-
etcs Ha 24-32 %.

[Ipu opoiieHuu 3eMenpb JPEHaXHbIMUA BOJAMHU OT MPUPOJHBIX YCIOBUH ydyacTKa 3aBUCHT
MaKCHUMaJIbHO JtonycTuMas MuHepanu3auus KJIB. [l Bei6opa TeXHONIOTUi opoIeHust Heooxo-
JUMO YCTaHOBHUTH KAaue€CTBEHHbIE 3HAUEHMsI THIIOBBIX IMOKa3aTesiell o TpexOampHOM cucTeMe:
HU3KHM, CpeHNl, BBICOKUN.ClIeAyeT OTMETUTD, YTO pa3Hble METOABI OLIEHKH NpurogHocty KB
JUISL TIOJIMBA CEIbCKOXO3AMCTBEHHBIX KYJIbTYp, 00Ja/lal0T pa3HON HAJEKHOCTHIO U TOYHOCTBIO.
[ToaToMy OKOHYATENBHYIO NMPUTOJHOCTH TOTO WJIM MHOTO BUJA MOJIUBHOW BOJBI MMOKAXKET CAMO
pacTeHue, clieJloBaTeIbHO, HEOOXOUMBI MTOJIEBBIE OIBITHI.

[Tpobnema ucrosib30BaHMs KOJJIEKTOPHBIX BOJ B HAPOJAHOM XO3AHCTBE B MEPCIEKTHBE, 110
HalleMy MHEHHIO, HE MOTepSeT CBOEH aKTyaJIbHOCTH, HECMOTPSl Ha MOCTOSTHHOE Pa3BUTHUE CIIO-
cOOOB OpOILIEHUS M METHOpaLnH (B paMKax O0IEro Hay4HO-TEXHUYECKOTo Mporpecca), Harpas-
JICHHBIX HAa yMEHbIIIEHHE 0e3BO3BPATHBIX MOTEPh BHYTPHU OPOIIAEMBIX MACCUBOB U yBEIMYECHHE
KO3(QUIIMEHTOB MOJIE3HOTO JEHCTBUS OPOCUTEIBHBIX CHCTEM. B mepcrnekTuBe OTBOJ KOJUIEK-
TOPHBIX BOJ M3 0a3MCOB, HECOMHEHHO, COXPAaHUTCS, 1O KpaiHeil mepe, B Ommkaitimme 25— 35
net. [ToaToMy npHBeneHHBIE PEKOMEHJAIMU 10 YHHU(PHUIUPOBAHUIO KOJIJIEKTOPHBIX BOJ MOXKHO
WCIIOJIK30BaTh U B OyIyIiemM

K =
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Pe3tome- ¢unaHCcOBas cucreMa 1eHOOOpa30BaHMs, CIOCOOHAas KOMIICHCHPOBATh KaK TOCYJapcTBY, Tak H
3eMJICNIOJIb30BATENSIM BCE pPAacXO[bl, CBSI3aHHbIE C MCIOJb30BAHUEM 3€MJIM, JOJKHA SBUTHCS BaKHEHIINM
PEryIATOPOM COOTHOUICHHS WHAMBUAYAIHHOTO M OOIIECTBEHHOTO YKIAJOB 3EMJIEMONB30BAHUS, a TaKKe
pacmpeneieHus 3eMIH MEXTy TPOU3BOICTBCHHON U HEMTPOU3BOI-CTBCHHOH chepamu.

IIpu onTUManbHON OIUIATE TOCYAApPCTBO COXPAHHUT 3a COOOW phIUarW MOOIIPECHUS JT0OPOCOBECTHBIX
3eMJICBIIAACTBIICB  TOCPEACTBOM  BBEACHHS JBIOT  HAJOTOOONOKEHHWS, KPEeOUTOBAaHWSA, WHBECTHLIHH B
MEIIMOPATHBHOE, TOPOKHOE, KYyIbTYPHO-OBITOBOE CTPOUTEIHCTBO.

KioueBble cioBa: IIeHOOOpa30BaHUSA, TOCYAAPCTBY, 3E€MIICHIONIB30BATENSAM, HAJIOTOOOIIOKEHHs, 0azoBad,
OIICHKA, CEebCKOXO3SHCTBEHHOTO, XO3SHCTBa, CEBOOOOPOTOB, YroAWi, aIMHHHUCTpAIMEH, OKPYXKAIOIIYI, Cpedy,
MOTEHLMANA.

duHaHCOBasg cHUcTeMa IIEHOOOPa30BaHMs, CIOCOOHAs KOMIIEHCHPOBAaTh Kak TOCYIapCTBY,
TaK ¥ 3€MJICNOJIB30BATENIIM BCE PACXOJbl, CBS3aHHBIE C MCIIOJIB30BAaHMEM 3€MIIM, JIOJDKHA
SBUTBCS BaXHEUIIMM pETyJIATOPOM COOTHOLIEHHUS WHIUBUAYaJIbHOIO U OOILIECTBEHHOIO
YKJIAZIOB 3€MIICHIONIB30BAHUSA, a TAKXKE DPACHPEIENICHUS 3€MIM MEXAY MPOU3BOACTBEHHON WU
HENpPOU3BOJ-CTBEHHOHN cepamu. [Ipun onTUMalbHON OIUIaTe TOCYIapCTBO COXPAHUT 3a COOOMU
pblYaru
HOOIIPEHNUsT  JOOPOCOBECTHBIX  3E€MIIEBIAJEIBLEB  IIOCPEACTBOM  BBEJIEHHMS  JIBIOT
HAJIOTOOOJIOKEHHsI, KPEIUTOBAHUS, WHBECTULMI B MEJIHOPATHBHOE, JOPOXKHOE, KYJIbTYypHO-
ObITOBOE CTpOUTENBCTBO. C IPYroil CTOPOHBI, OYEBUIAHO, UTO JIUIIb JOCTATOYHO BBICOKHUE CTaBKU
Ha 3€MJII0 B COYETAHUU C OIIYTUMBIMU SKOHOMHYECKMMM CAHKLUSAMHU IPU HEPALHOHAIBHOM
UCIIOJIb30BAaHUH 3EMJIM CIIOCOOHBI CTaTh PETYJISATOPAMU CIIPOCa U MPEUIOKEHUS.

Baoicnetiwuumu cocmagnaowumy CUCTEMBbI 11eHOOOpa30BaHUs B cepe 3eMIIeNONIb30BaHUs
SABIISIIOTCS:

e 0azoBas OIIEHKAa 3€MENbHOI0 YydacTKa (HOpMAaTHUBHAs ILi€HAa), YyCTaHaBJIMBaeMas
roCy/1apCTBEHHBIMU OpraHaMU Ha OCHOBE CyMMapHOro 3¢¢ekra, KOTOpPbIH MOKET OBbITH
IIOJIy4YE€H TPU MIOJIHOM U PAllMOHAIIBHOM MCIOJIb30BaHUM BCEX IPUCYILIUX 3EMIIE CBOMCTB;

® KOMIICHCAIIMOHHBIE IJIATEeKH, COCTABISIOUINE Ty YacTh 0a30BOM OLIEHKH, KOTOPas MOXET
ObITh TOTEpPSHA TMPU HUCIOJIB30BAaHUU Yy4yacTKa B COOTBETCTBHM C HOBBIM IIE€JIEBBIM
Ha3HAaYCHHUEM;

e 3eMelbHBIA Haior, aud@depeHIpOBaHHBIH B 3aBUCHUMOCTH OT KOJHMYECTBA, KauecTBa
3€MJIM U PacIOJI0KEHUs YIacTKa;

137


mailto:esimov58@mail.ru

e apeHJHas IUIaTa 3a IIOJIb30BAHME 3€MJICH, Ha3Hayaemas IpU B3aUMOCOIIACOBAHHBIX
YCIIOBHUSAX BPEMEHHOTI'O MOJIb30BaHUSI.
B o6mem Buze 6a30Bast OLleHKa MOKET ObITh IIPE/ICTABIICHA CIIEIYIOIIUM BhIPAXKEHUEM:

Q: ch + CJIX + Cr + CB +A¢,

rae Cox — o0Imasi oleHKa CelbCKOXO3SHCTBEHHOTO MOTEHIMAaNa (MOYBEHHOTO TUIOAOPOAMS B
coyeTaHuM C 9(PPEKTUBHOCTHIOBEIICHHS CEIBCKOTO X03s1iicTBa); C,x — 00IIast OlleHKa JEeCOoXO-
3siicTBeHHOr0 moreHnuana; C, — OlEeHKa Teojoruueckpro mnorteHuuana; C, — OleHKa
BOJIOXO3SICTBEHHOTO MOTEHIIUANA; Aj — CTOMMOCTb OCHOBHBIX NPOM3BOIUTENBHBIX (POHIOB U
CpPEACTB MPOU3BOJICTBA, HEMOCPEICTBEHHO CBA3AHHBIX C 3EMJICH.

HroroBeie mokasatenn 0a30BOM OIIEHKH, HApsIy C MPHUPOIHBIMU (DaKTOpaMH, ITOJIKHBI
YYUTBIBATE PEaJbHBIE COLHUAIBLHO-DKOHOMHUYECKHE, a TaKKE TEPPUTOPHUAIBHBIE YCIIOBUA
3eMJICTIONIb30BaHMs. Tak, OlEHKA CEebCKOXO3SHCTBEHHOTO IMOTCHIMANAa 3€MEIbHOTO y4acTKa
6YI[CT HCXOJUTb M3 II0-YBCHHOI'O IIJIOAOPOAHA, TUIIOB H BHIOB CCBOO60pOTOB, BUIOB H
NOJBUIOB  yrOJAWi, YpPOBHS HMHTEHCHBHOCTH  CEJIBCKOXO3SHWCTBEHHOTO  IPOM3BOJICTBA,
MECTOIOJIOKCHHSI, KOH(MUTYpaliii H JIPYrHX OCOOCHHOCTEH ydacTka. B oOmem Bume
KOMIUIEKCHAsl OlleHKa | ra 3emiid 1o IUIoA0poaAui0 H 3((HEKTUBHOCTH (YHKIIMOHHPOBAHUS
MOXKET 6I)ITI) npeacTaBICHa CICAYIOIIMMBBIPA)KCHUCM

Cex= Koy,
raie by, — cpenHeB3BelleHHUMOBas OleHKa (B Oamwlax OOHHUTETa), OTpakawollas ypPOBEHb
II010poAnsl 3eMenbHOro ydactka; Cs — CpeaHEeB3BElICHHAs JIEHEe)KHas OleHKa Oauia

OoHHTETa, CKJIAJBIBAIOIIAACA C YYETOM BUJOB YroJIui, CTPYKTYphl IOCEBOB U KOHBIOHKTYPHI
1IEHOOOpa30BaHus; Acx — CTOMMOCTb OCHOBHBIX CPEJCTB CEIbCKOXO03SIHCTBEHHOIO Ha3HAYEHUS B
pacuere Ha | ra; K,43 — HOpMaTuBHbIH KOd(pdHULMEHT 3PPEKTUBHOCTH KAUTAIOBIOKEHUI
ucxons U3 cpoka okymaemoctu (25-50 nert); Kex — xo3dduumenT npuopurera ceabckoro xo-
351CTBA, ONPEIEIAEMbII MECTHOM aIMUHHUCTPALIUEH C YUETOM CIEAYIOINX YCIOBUM:
® 3eMJICOOECIIEYeHHOCTH  HACENIEHUs, HaJIM4YUsl PECypCcoB  CENNb-CKOXO3AHCTBEHHOTO
OCBOEHUS, COCTOSIHUSI CHA0)KEHHU S KUTEJIeH TOBapaMU MECTHOT'O IIPOU3BO/ICTBA;

® MECTOIOJIOKEHUS OTBOAMMOIO Yy4YacTKa OTHOCHTEIBHO HACEJIEHHBIX IIyHKTOB U
ycaZieOHBIX [IEHTPOB, KUBOTHOBOAYECKHX (DepM, MYHKTOB COBITA CEIbCKOXO035HCTBEHHOM
IPOAYKILHH, JOPOT OOLIET0 NOJIb30BAHNUS;

® PpAacIOJIOKEHHUS! YYACTKOB B MOJISIX CEBOOOOPOTA, CEHOKOCHBIX M MACTOMIIHBIX MacCcHBax,
XapakTepa HapyLEeHUs] CUCTEMBI MCIIOJIb30BaHUS 3€MIIA [TPU U3BATHH y4acCTKa;

® DpACIOJIOKEHHS YYaCTKOB OTHOCHUTEIBHO HMCTOYHUKOB BOJOIOJIMBA, BOJOINOS CKOTa U
JPYTUX YCIOBUM, oOecneunBaroIuX Bo3pacTanrue AU pepeHnaibHON PeHThI;

e 0co0Oro 3HA4YEHUs 3€MEJIbHBIX YYaCTKOB B KaueCTBE YACTUOIBITHBIX MOJEH, HAYYHBIX U
9KCIIEPUMEHTAIIBHBIX LIECHTPOB CEIBCKOTO X0341iCTBA U T. II.

OneHka J1€cOXO035ICTBEHHOrO IOTEHIMAIA 3€MEJIBHOIO y4yacTKa JOJKHA IPOU3BOAMTHCS
UCX0/1 U3 (PAKTUYECKOTO COCTOSIHUSA JIECOHACAXKAECHUHN 1 X IPUPOA00XpaHHOro 3HaueHus. [Ipu
OLICHKE YYMTBHIBAIOTCS COCTaB, OOHMTET, KJacc Bo3pacTa M JIpyrHe IIOKa3aTelH,
XapaKTEpU3YIOIINE COCTOSIHME HACAKIACHWM; JIECOXO3AHCTBEHHOE M INPUPOJOXO3SHCTBEHHOE
Ha3HAa4YeHHe 3€JIECHOT0 MAacCHBa; YCTAHOBJIEHHBIM PpEXUM HCIOJIb30BaHUS; BEPOSTHBIC
MOCJIEACTBYSI IIPU HApYLIEHUH 3KOJIOTMYECKOTO PaBHOBECHUS B CBSI3U C M3MEHEHHEM XapakTepa
UCIIONIb30BAaHUsl 3€JIEHOro MaccuBa. B oOmiem Buae 3Ta OIEHKAa MOXKETOBITH BbIpa’keHa
bopmynoii:

kl‘[p

C,vx(q.sz+ qnp) P
rae (,, - OLIEHKA JIECOHACAKICHHUH T10 3armacy JIPEBECHUHBI U pecypcaM MOOOYHOTO MOJIh30BaHUS,
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Oup — OIICHKA NPHUPOJOOXPAHHOIO 3HAYECHHUS 3€JIEHOr0 MaccuBa;, P — IUIOmaab 3€JIE€HOro
MaccuBa; Knp— KO3 GUIMEHT NPUPOIOOXPAHHOTO 3HAUCHUS.

OneHka JleCOHACAKACHUNH MOXKET OBbITh MPOW3BEJCHA Ha OCHOBE MaTepUajoB
JIECOYCTPOICTBA PA3IMYHBIMU [TPUEMAaMHUH METOJIaMH, NCIIOIb3yEMbIMU Ha MpakTHKeE. [leHexHast
OLICHKA MPUPOAO OXPAaHHOIO 3HAYEHHS JIECHOI'O0 MaccHBa METOJMYECKHU IOKa HE pa3pabdoTaHa.
OnHa 10JKHA BBITEKaTh M3 YCJIOBUI KOMIIEHCAIMM I10JIOKUTEIBHOIO BO3JEHCTBUS 3€JIEHBIX
Haca)kJIEHUI Ha OKPY’KaIOILYI0 Cpeay APYTMMHU CpeAcTBaMU. Tak, HapyIIEHHs 30Hbl CAHUTAPHOU
OXpaHbl BOJOEMOB M MECT BO03a00pPOB JOJDKHBI ObITh KOMIIEHCHUPOBAaHBI CTPOUTEIHLCTBOM
BOJIOOUYHCTHBIX COOPY>KEHMI; P YHUUTOKEHUH YACTH 3€JIEHBIX 30H F'OPOJIOB U MECT AKTUBHOI'O
OTIbIXa HACEJICHHs HEOOXOAUMO JONOJHUTEIbHOE CTPOMTEIBCTBO BO3yXOOUYHUCTUTEIbHBIX
(coopyxeHuil, YCTPOWCTBO TbUICTa30yJOBUTEICH, HCKYCCTBEHHOE O3CJICHEHHE TOpPOJIOB U
IIOCEJIKOB; pa3pylIeHHe BOJOOXPAHHBIX IOJIOC MO OeperaMm pek M o3ep MHorpedyer
(¢UHAHCUPOBAHHS TMPOTUBOIPO3UOHHBIX MEPONPHUATHHA, OYUCTKH BOJOEMOB, CTPOMTEIbCTBA
BOJIOOYMCTHBIX COOPY>KeHUil pu Bosozadope (tadiumnal)

PailioHHBIM aIMUHHCTpALUSAM JOJDKHO OBITH IMPENOCTaBICHO MpaBoO IU(QepeHIIpOBaTh
OLIEHKY  IMPUPOJOOXPAHHOIO  3HAYCHMSA3ENEHBIX  MAaCCHUBOB  IOCPEJCTBOM  BBEACHUS
K02 pHIIHEHTOB:

® [IpU OTBOJE 3€MEJIBHOIO y4acTKa Ul pa3MEIlEHHUs] KOJOTMYECKU BPEIHBIX KPYIMHBIX
MPOMBIIIICHHBIX TPEIPUATHIA;

e IpU pPa3MEIIEHUU NPEANPUATHNH M OpraHu3alui, KOTOpbIE CYLIECTBEHHO YXyJALIaT
YCIOBHS U3HM MECTHOI'O HACEJICHMs, NEeperpykas TPaHCIOPT, YCIOXKHSISA JOCTYN K
JIECHBIM MacCHBaM U BOJOEMaM, U T. I1.;

® Ipyd OTBOJE 3EMEJIBHOIO y4yacTKa, MPEACTaBIAIONIEI0 OCOOYK ILIEHHOCTh H
IIPUBJICKATEIbHOCTh JUISI HAceNeHMsl, TPAJUIMOHHO SBIISIOLIETOCS MECTOM aKTHBHOI'O
OT/bIXA;

® [IpU OTBOJIE 3€MEJIBHOI0 Y4acTKa, PaCUICHSIOIEro OCHOBHON MacCUB MPUPOJ00XPAHHON
30HBI ¥ 3aTPYAHSIOIIEr0 (YHKIIMOHUPOBAHUE 3TOI'0 MacCUBa 10 1eJIEBOMY Ha3HAYCHHUIO.

OcHoBHas 3a7a4a BBeJIeHUS KOA(P(UIIMEHTOB PUPOAOOXPAHHOIO 3HAUEHUS 3aKIIF0OYAETCS B
TOM, YTOOBI CO3/1aTh JOMOJHHUTEIbHYI0 ASKOHOMHUYECKYIO 3aIIUTy 3KOJOIMUYECKH IEHHBIX
3eeHbIX MaccuBOB. [looGHYI0 1enb mpecieayeT TakKe OLEHKAa 3€MEIbHBIX YYacTKOB IO
ruporpaMueckuM  yCJIOBHUSM U  BOJOXO3SAHCTBEHHBIM pecypcaM, a TakkKe OIIeHKa
re0JOTUYECKOro MOTEHIMAa 3€MEIbHOIO0 MAacCUBa, MIPU 3TOM JOJKHBI YUHUTHIBATHCSI XapakTep
UCIOJIb30BaHUSl yYacTKa B 3aBUCUMOCTH OT JIESTENBHOCTH NMPEANPUATUS, YCIOBUS U O00BEMBI
noTpeOJieHUsT BOJABI U IOJIE3HBIX HCKONAEMbIX, 3aTpaThl Ha BOCCTAHOBJIEHHE PECYPCOB,
COLMAJIbHBIE U JIpyTue (aKTopbl.

Ecnu oneHka mpuUpoOIHBIX pecypcoB U (aKTOPOB 3€MJIEMOJIB30BAaHUS MPUHIMIHAIBHO HE
SBJISIETCS HOBOM, TO OLEHKAa TEPPUTOPHAIIBHBIX YCIOBMM 1O CHUX IOPHE NpPaKTUKOBAIACh.
[IpeumyIiecTBa MECTOIOJOKEHUSI 3€MENbHBIX YYaCTKOB MOTYT OBITh BBIPa)KEHBI KaK YacTb
CTOMMOCTH aBTOMOOMJIBHBIX M JKEJI€3HBIX JOpPOT, HACEIEHHBIX MYHKTOB U APYTHX 3JIEMEHTOB
MH(QPACTPYKTYpPHl, CO3JAIOIIMX JIYUIIHE YCJIOBUSA sl (YHKIIMOHHPOBAHUS IMPOU3BOJCTBA. B
00111eM BH/I€ 3TO MOKHO MPEJICTABUTD CIEAYIONIEeH (HopMyIIoii:

Aqb: qa6m+ qofc.e+ qoic.n+ ri.ns
I71€ Quem— OLICHKA MECTOIOJIOXKEHHS 3eMEIbHOI0 Y4acTKa OTHOCHUTEJIBHO aBTOJIOPOT OOIEro
MOJIB30BAHUSA; Qyc.2y Qoe-n— OLIEHKA MECTOTOJIOKEHUSI OTHOCUTENBHO IPY30BBIX U MACCAKUPCKUX
JKEJIE3HOJOPOKHBIX CTaHUUH; (., — OLEHKAa MECTONOJIOXKEHUSI OTHOCUTEIBHO HACEJIEHHBIX
MYHKTO B.

B kauecTBe mnpuMepa pacCMOTPUM METOJIUKY OLEHKM MECTOIOJIOKEHMSI ydacTKa
OTHOCHUTEJIbHO aBTOZOporu. Takas orjeHKa JOKHA 3aBUCETh OT PACCTOSHUSA 10

aBTOJIOPOTH OOLIETO MOJIb30BAHUS, CMETHOM CTOMMOCTH U YCPEIHEHHBIX €XKEroJIHbIX 3aTpaTr Ha
ee peMoHT. B pacuere Ha 1 ra:

Qaem™ (C
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TAC ¢ — CKCIOAHBIC paCXOJbl HAa JKCILTYaTaIluto 1 kM aoporu COOTBGTCTBYIOH_Ieﬁ KaTCropuu, a

— aMOpTHU3allMOHHBIE OTYMciIeHHs Ha 1 kM aBromoporum B rox; K, — xoadduuuent
nuddepeHanuy HaYuCIeHUI B 3aBUCUMOETH OT YaJIeHHOCTH yudacTka; K,4 — HOpMaTHBHBIH
kodpunmeHT 3(h(HEKTUBHOCTH KaNMTAJOBIOXKEHUN; P — IUIOIIagh 3€MENbHOTO Y4acTKa,

IPUJIETAIOIIEro K 1 KM aBTOJIOPOTH.

Ecnu 30Hy BimstHUS aBTOOpOTH ycTaHOBUTH B nipenenax 10 km (1000 ra Ha 1 xm goporn),
TO JUISI YYaCTKOB MOXKHO TPUHATH CIenylomue 3HadueHus koddduuuentoB auddepeHumanmm
(Tabmn. 2): OueHKa MECTOIOJIOXKEHHUS] OTHOCUTENIbHO JKEJIE3HOJOPOKHBIX CTAHLUN JIOJDKHA
IIPOU3BOJUTHCS B 3aBUCUMOCTH OT YJAJIEHHOCTH 3E€MEJIbHOIO Y4acTKa, KOJUYECTBA IPY30B B
pacuete Ha 1 ra TeppuTOpUHU, a TAKXKE OT BEIUYMHBI IMACCAKUPOIIOTOKOB, €CIU XapakTep
IIPOU3BOJICTBEHHON JEATENBHOCTH CBSI3aH CO 3HAYMTENBHBIMM Iepee3famu Jronei. IlogoOHas
OIICHKA JIOJKHACOOTBETCTBOBATH Pa3HHUIIE MEXK/y 3aTpaTaMy Ha JOCTaBKY IPYBOB U IMaCCaXKUPOB
K JJaHHOMY Y4YacTKy M K y4acTKy, HaXOJSIIEMYCsl B XYAIINX YCIOBUAX (IO MPUHATON METOIUKE
— Ha pacTOsIHUU 25 KM OT JKEJIE3HOJOPOKHOU cTaHuuu). IIpu OIlEHKE MECTOMOI0KESHHS
y4yacTKa OTHOCUTEJIBHO HACEJIEHHBIX IIYHKTOB CIIEQyeT MCXOAMTh M3 TOrO, YTO
3eMJIETIONIb30BATENIbBIPABE pealn30BaTh MHOTHE MpeuMmyllecTBa. Kak mpaBuio, HaceleHHbIC
IYHKTBl CO3JIAIOTCSl OKOJIO MPOMBILIUIEHHBIX Npeanpustuidl. Tak, )KUTEeIn HACeJIEHHOIo MyHKTa
MOryT palboTaTh MPEANPHUATHH, a KpPOME TOrO, IOJb30BAThbCsl OOBEKTaMU COLMATIBHOTO,
OBITOBOrO U KYJIbTYPHOTO HA3HA4YEHMsI, PACIONOKEHHBIMU B WX HACEJICHHOM IyHKTe. Bor
noueMy JCHEKHas OLIeHKa JOJKHAa OBITh yBsi3aHA C YNAJICHHOCTBIO y4acTKa, C XapaKTepoM
B3aMMOCBSI3H TIPEANIPHUITUS U HACEJICHHOTO ITyHKTA, aTakke C pa3MepaMu M 00yCTPOCHHOCTHIO
MOCIIEAHETO.

B utore 6a3oBas oneHKa 3eMeNbHOIO y4acTKa IpuMeT (JOpMy OTHOCHTEIHHO CTA0MILHOTO
mubdepeHIIMPOBAaHHOTO CTOMMOCTHOTO —TOKa3aTelss M SBUTCA OCHOBOWM JJisi  pacuera
KOMIICHCAIIMOHHBIX IJIATeKEH MPU OTBOJE YyYacTKa JJIsl FOCYJapCTBEHHBIX U OOIIECTBEHHBIX
HaJ00HOCTEH, a Tak)Ke MPHU KyIUIe-IIPOAakKe 3eMIIU MPEIPUIATUSIMU U YaCTHBIMU JIUIIAMH.

Pasmepsl xomnencayuonnvix nnamedceti NOMKHBI ObITH NOCTABJIEHBI B 3aBUCUMOCTb OT
XapakTepa HCIOJIb30BAHUS 3€MJIM: 4YEM BBIIIE MOTEPU MPOU3BOAMTEIBLHOIO INMOTEHLMANA, TEM
OOJBIIYI0 KOMIIEHCALIMIO [JOJKEH BBIIUIATUTh HOBBIM Blajenen 3eMid. (ClieoBaTelbHO,
HauOoNbIIMe TMJaTeku OyAyT HAYHCIATBCA H CIydasxX HCIOJB30BAHUS TUIOJAOPOTHBIX
3€MEJIbHBIX YYaCTKOB M0J KOMIUIEKCHYIO 3aCTPONKY, OTKPBITYIO JOOBIYY MOJIE3HBIX MCKOMAEMbIX
WM TIPU pa3MENIEHUU MPOMBIIUICHHBIX MPEANPUITHI Ha CEIbCKOXO35MCTBEHHBIX YTrOAbSX U B
OXpaHseMbIX 3€JIeHHbIX 30HaX. HanMmeHblllne — npu OTBOJIE 3€MeJb AJISl CEIbCKOrO U JIECHOTO
XO0351CTBA, 3alI0OBEJHUKOB U YUPEXKICHNUN OT/IbIXa HACEIICHUS.

TakuMm o0Opa3om, NMpU HAYUCIIEHUN KOMIIEHCAIIMOHHBIX IJIATEXEH 0JKeH ObITh MOCTaBJIEH
HKOHOMHUECKHUI Oapbep Ha MyTH O0€3X035HCTBEHHOIO M XUIIHWYECKOIO OTHOLIEHHS K 3eMIle.
He3aBucumo oT pa3mepoB BBIJIAYEHHOM KOMIIEHCAIlMM 3€MJIEBJIAJIENIEL] MOKET OBITh
NOJBEPrHYT wTpady 3a Mop4y 3eMiH, 0eCX03sMCTBEHHOE HCIIOJIb30BaHHE MIIM CaMOBOJIbHBIN
3aXBaT JOMOJIHUTEIBHOM IIIOIAH.

Cropou3BOUTENBHBIM TOTEHIIMAIOM 3E€MEJIBHOTO Yy4acTKa CIEeAyeT YBS3bIBaTh TaKXkKe
pa3Mepbl  3€MEJIbHOTO0  Hajora. 3aKOHOJATelIbCTBOM  YCTAHOBJEH  OOIIMHA  MOPSIOK
T depeHIaiuy 3eMeIbHOTO HAJIora B COOTBETCTBHHM C KAauye€CTBOM U MECTOIOJIOKEHHEM
y4acTKa, IPeI0CTaBIEHHOTO JUIsl CETbCKOXO03SICTBEHHOTO HCIIOIb30BaHUS.

Ho xax ObITb, €ciii cocTaB YroAuii U 1oaopoane noys usmensresa? CrnpaBeyiuBo U Oynet
CHUCTEMAaTUYECKH T[epecUUThIBaTh CTAaBKM Hajora, €clii B pe3ylbTare »3TOr0 XO35HH,
MOBBIIAIONIMN MI00pOAKE, OYAET IIATUTh 32 3eMIIIO BCe OOJIbIIIE, a HEPAJUBO OTHOCSIIUICS K
3emjie — Bce MeHbIHe? OueBUIHO, YTO TAKOTO IMOJIOKEHHS ObITh HE JOJKHO, T0ATOMY pa3Mep
HaJIora 11e1eco00pa3Ho ONpPeNeIUTh OJHAXKABI — MPHU BbAaYe JOKYMEHTOB Ha MPaBO BIIAJACHUS
3eMIIEH.

[To ycnoBuAM MECTONOJOXKEHUs y4yacTKa CTaBKHM 3E€MEJIbHOTO Hajora MOTyT ObITh
b depeHIMPOBaHbI IO CIEIYIOIIMM KaTeTOpHUsIM.

1. IIpuycanebHOe 3eMieBiafieHne, HAXOAAIIeecs HEeMOCPEACTBEHHO MPH JAOME WM K€ Ha
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paCCTO}IHI/II/I o 1 KM OT IIOCTOAHHOI'O MECTa XUTCJIbCTBA.
2. 3eMIIeBIAJICHUE B PAINyCE MEMIEXOIHOU TOCTYITHOCTH, TO €CTh Ha PAaCCTOSHUU 70 5 KM.
3. 3eMyIeBIaIeHUE XYTOPCKOTO TUIIA, K KOTOPOMY MTOMHMO yJAJICHHBIX 0OJiee 4eM Ha 5 KM
3eMEJIbHBIX YYACTKOB B CEJIbCKOM MECTHOCTH MOXHO OTHECTH Ja4YHbIC U CaJ0BOTUCCKUE YIACTKH
ropoKaH.

4. HpO‘II/Ie 3CMIJICBJIaJICHUA U 3EMJICIIOJIB30BaHUA.
Tadanua 1 HasHaueHue u pe;KMMBbI HCI0JIb30BAHHS NPUPOI00XPAHHBIX 3€1€HbIX 30H M MX BJIUSIHUE HA
OKPYKAI0IIYI0 cpexy

Hasnauenue neconacascoenuil u énus- | Xapakmep KoMNeHCAYUOHHBIX 3ampam npu Peoicum ucnonvzosanus ©
S
HUe Ha OKpYACAIowyio cpeody HapyuleHuu pedicuma UcnoIb308aAHUS 3
= =
: 3
)
S g
& ]
S ~
A
1 3ol canumapHoil CTpouTENbCTBO BOIO- 3anperatorcs 1
oxpanul. IIpenoxpaHsIOT 3amacsl mpe- OYHCTHBIX COOPYKECHUH BCE BHJBI CTPOUTENHCTBA, IPO’KHBAHUS
CHBIX BOJ OT MEXaHHYECKOT0, XUMUYIe- JrofIeil, BOOIION | BBIIIAC CKOTA, IIPHMe-
CKOT0 M 0aKTEPHOJIOTUYECKOro 3arpsis- HEHUE y100peHuit
HEHHs
2 3anoeeonuxu, 3akasHuKu u m. n. CoopyskeHne BOJIbepoB, KOPMO3aroToBKa,  |3amperaercs 1ro0ast AeITeNbHOCTb, Ipo- |1
CoxpaHstoT IPUPOHBIC TaH AT, YCTPOHCTBO HCKYCCTBEHHBIX JIECOHACAXKIE- |THBOPEYALIas LeJeBOMyHa3HAUeHHIO00b-
(ayny n dpnopy HUI, JIONOHUTENbHBIE 3aTPATHI 10 YXOAY U | E€KTOB
OXpaHe )KUBOTHBIX
3 3enenvie 30Hb1 20pO- JlononHuTensHble 3amnperaercsi pacCKop4yeBKa, 1
0086 U NOCENKO8. 3aTPAaThl II0 OYHUCTKE HOBBIE pacrali-
OunnaroT Bo3ayX, BO3YLIHOH Cperbl. KH, BCE BUJIBI
CIIy’KaT MECTOM OT- VYerpoiicTBo mblIeraso- CTPOHTENECTBA, YCTPOHCTBO CKIIAJIOB,
JAbIXa HaCCJICHUA YJIOBUTEIICH UIA npeanpmﬂuﬁ 1 TpaHC- KapbepoB, CAHUTAPHbIE pyGKI/]
MOPTHBIX CPEACTB. 3aTPaThl IO OPraHu-
3aIlMU OT/bIXa HAaceIeHus 3a IpeenaMu
30HBI
4 3anpemuuie nonocwvl JlononHuTensHbIe 3anperatorcs 1
no 6epezam pex u osep. CriocooCTBYIOT MIPOTUBO3PO3UOHHBIC MEPOTIPUSTHSI. MIPOMBILICHHBIC PYOKH.
Oumncrt-
YMEHBIICHUIO 3p0- Ka BojjoeMoB. O4ncTKa Komnuaectso,
31H TI0YB, IPEAOTBPAINAIOT 3P TpohH- BOJIBI IIpH Bojo3abope. KommeHcanust Ka4ecTBO U CPOKH IpHMe-
VMEHE-
KaI[UIo BOJIOEMOB, THOENb PHIOBL, 3aH- IIEHUS yIOBOB PHIOBI HEHHs yI0O0peHHUIl CTPOro perynupyoTcst
JICHHE BOJIOEMOB
5 Cneyuanvhvie 3a- JlononHuTENbEHBIE 3anperarorcs 1
wummvle noaocwl. Ilornomaror Jopox- MepEI 110 YMEHBIICHUIO BPETHEIX BEIOPOCOB  |CILIOIIHEIE pYOKH Jieca 2
HYIO MbUIb, IPEJOTBPAIAIOT OTPABICHUE |TPAHCHOPTHBIX CpeAcTB. OYUCTKA MOYBBI U |(KpoMe pyOOK yXoza)
TIPOJYKTOB ITUTAHUS B IPUIOPOKHBIX MIPOJIYKTOB ITUTAHUS OT XUMHUYECKUX U
30Hax MEXaHHYIECKHX IpuMecei

Tabauua 2 Koappuuuenrs nuddepeHunanum 1Jisi y4acTKOB aBTOA0POTrH

Paccmosnue, km Kosgpguyuenm
1 1,5
1,1-3 1,4
3,1-5 1,1
51-7 0,8
7,1-10 0,6

B cBs3u C HEpaBHOLEHHBIMH YCIOBHMSIMM BEICHHS XO35iCTBA B NPUTOPOJIHBIX U
nepuepuiHbIX 30HaX MOTYT OBITH BBEJEHBI pa3iMyHble KOAX(PPHUIMEHTH B 3aBUCUMOCTH OT
pa3MeIIeHHs] 3eMEJIbHBIX YYaCTKOB 10 OTHOIIEHHUIO K MYHKTaM peajn3aluy U 6a3aM CHaOKeHusl.
Tax, 3emieBIafieHNs], TPUIIETAIOIINE K
Cankr-IlerepOypry, ropogaMm M pailOHHBIM LIEHTpaM, MOMAaJal0T B MPUTOPOJHBIE 30HBI, TIE
YCIOBHUSA JIOCTaBKM MAJIOTPAHCIOPTAOENbHONH U CKOPOHOPTSALICHCS MPOIYKIMU JIydlle.
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OrnpezenieHHbIE TPEUMYILECTBA HMMEIOT TaKXKE 3€MJIe-BJIaJIeHUss B pailoHax pa3BUTOU
UH(GPACTPYKTYphl, 0OYCTPOEHHBIE CEThIO aBTOMOOWJIBHBIX U JKEIE3HBIX JOPOT, HACEIEHHBIX
OYHKTOB M IICHTPOB MepepadOTKH CEIbCKOXO3SMCTBEHHONH mpoayKiuu. IloaTomy craBku
3eMEJIbHOTO0 HaJIora B MPUTOPOAHON 30HEU30HE Pa3BUTON HHOPACTPYKTYphl NOJKHBI OBITh
BBIIIIC, YeM Ha mepudepum.

[Io KOMIIAaKTHOCTH 3€MJIEBNIQJICHUS 1IeJeco00pa3HO MOAPA3AEIUTh Ha CIEIyIolIue
KaTerOpuH.

1. KomnaktHeie (Haxoasmuecs B OJHOM 3€MEJIbHOM MAacCMBE UpHU  pa3Mmepe
CEeIBbCKOX035UCTBEHHBIX yrojuii 6osiee 50% oO1eit miomaam).

2. CpenHeil KOMIIAKTHOCTH ([0 MSTH MAacCHUBOB IPU pa3Mepe CeIbCKOXO3SICTBEHHBIX
yronuit 30-50% o61eit miomann).

3. HexkomnakTHbIe (BKIIFOUAOIIHME OOJIEe MATH 3€MEIbHBIX MAaCCUBOB MK nMerotue 10 30%
CeIbX03yroiuif). .

[TockonbKy KOMMAKTHOCTh 3€MJICMONB30BAaHUSI CO3/1a€T U3BECTHBIC MPEUMYIIECTBA MpHU
BEJICHUM XO3SHCTBA, CTaBKM 3EMEIBHOTO HAJIOTa JOJDKHBI OBITh JU(QPepeHIIMPOBAHBI TaKKe
n0(aKTOpy KOMIAKTHOCTH.

Ecnu 3emuist mpenocraBisieTcss BO BpEMEHHOE MOJb30BaHUE,TO BMECTO 3€MEIBHOTO Hajora
3eMJIETIONIb30BATENb O0S3aHIIATUTh APSHIHYIO MJIaTy. ApeH/aHas IulaTa JI0JKHA B3UMAThCS Kak
3a CENbCKOXO3SMCTBEHHBIC, TaK W 3a Apyrue yronabs. [lo 3eMisiM CelbCKOXO035HCTBEHHOTO
Ha3HA4YCHHs OHA HE JIOJDKHACYIIECTBEHHO OTINYATHCSA OT COOTBETCTBYIOIINX CTAHOK 3€MEIbHOTO
Hajora. J[pyroe aeno, eciy y4acTOK 3eMJIM apeHIyeTcs IS 1eJIeil, He CBSI3aHHBIX C BEIACHUEM
CeNIbCKOro  XO03siiicTBa. B momoOHO#l  curyanmuu  MoxkeT ObITh  HaHeceH  ymepO
MIPOU3BOUTEIILHOMY TTOTEHITHATY 3€MJIH.

CrnepnoBarenbHO, ITUIaTa 32 BPEMEHHOE TMOJIb30BaHUE 3eMJICH /711 HECENbCKOXO03sIICTBEHHBIX
1esei JA0HKHA HAYUCTATHCS B 3aBUCUMOCTH OT XapakTepa MPOU3BOJICTBA KaK 4acTh 0a30BOM
OILICHKH (KOMIIEHCAlIMOHHBIX TUIaTeXei) Mo JaHHOMY ydacTKy.B urore mo0bie popMBbI MIIaThI 3a
MOJIb30BAHME 3EMJICH JIOJDKHBI SIBUThCS HE CaMOIICTbIO, a CBOCOOpPA3HBIM MEXaHH3MOM
MOONIPEHHUs PALIMOHAIBHOTO 3€MJIETIONH30BaHUS UITH OOPHOBI ¢ 0ECX031CTBEHHOCTHIO Ha 3eMJIE.

[TockonbKy HCIIONB30BAaHME 3€MJIM BCETJla OCHOBAHO Ha KOMITPOMHKCCE OOIIECTBEHHBIX W
JUYHBIX UHTEPECOB, OOJNBIIOE 3HAYEHHE MPHUOOPETAIOT 3/1€Ch MEpPhl KOHTPOJIS TOCYIapcTBa IO
COOJTIOICHUIO 3EMETBHOTO 3aKOHOATENbCTBA, YCTAHOBICEHBOTO MOPSAKA MOJB30BAHUS 3EMIICH,
MPaBUIILHOCTH BEACHUS yUeTa OLIEHKH 3EMENb.
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MOHUTOPHUHI THUAPOC®EPBI OPOITAEMBIX 3EMEJIb I0KHOI'O KA3AX-
CTAHA

Opancetnkwizet M., mazucmp, cm. npenoo., Ecumoe E.K., k.m.n., ooyenm, Onzaposa A.X., cm.
npenoo., baitcanosa A.H., macucmp npenoo.
FOxcno-Kazaxcmanckuii ynusepcumem um. M.Aya3o086a, Lllvimkenm, Kazaxcman

E-mail: esimovb8@mail.ru

Pe3ome - ruapocdepa B 30HE OPOIICHUS WTPACT NEPBOCTEINCHHYIO POJb B IPOIECCE MOYBOOOpa3OBAHMUA,
HpO,I[YKTI/IBHOCTI/I paCTeHI/ICBO,Z[CTBa " 3KOJIOTHYCCKOTI'O COCTOAHUS 0pr>1<a}0mei/'1 Cpe,ZlLI. C OpOCHTeJ’ILHOfI BOI[Oﬁ Ha
0p0H.Ia€MBI€ 3€MJIM B IIOCJIICAHHUEC I'OJbl, B CBA3U C aHTpOHOFeHHBIM SaFPSISHeHI/IeM HNCTOYHHUKOB 0p0H.IeHI/I$[, BCC
6OJ'IBH.I€ HOCTyrIaeT paSJ’II/I‘{HBIX HHFpeZ[I/IeHTOB-3arp$I3HI/ITeHeI>'I. HpI/I 06I/IJ'ILHLIX IIOJINBAaxX 3TH I/IHI‘pe,I[I/IeHTLI C OpO—
CPITGJILHOP‘I BO,Z[OI>'I, BMECTC C BHOCUMBIMHU Ha I10JIA anOXI/IMI/IKaTaMI/I, InecTnuuaaMu u Fep6I/II.[I/IZ[aMI/I, HpOC&‘II/IBaIOT-
CiIdB prHTOBLI@ BOJIbI U ?,al"pSISHSHOT ux.

KaroueBble cioBa: runpocdepa, opolieHHs, HOYBOOOpa30BaHUs, PACTEHUEBOJICTBA, OPOCUTENBHOM, Opo-
IaeMble, THIPOMEIUOPATHBHBIX, KOJUIEKTOPHO-IPEHAXHOH, (DUIIbTpaLlny, YIyUIICHUIO, IPEHAXK, UPPUTALlUU, MO-
HUTOPHUHI

['unpocepa B 30He OpOIICHUS UTPAET MEPBOCTENCHHYIO POJIb B MPOIECCE MOYBOOOPA30-
BaHUs, IPOAYKTUBHOCTH PACTEHHUEBOJCTBA U HKOJIOTMUECKOTO COCTOSIHUSI OKPYKAIOIIEH Cpebl.
C opocuTenbHON BOJOM Ha OpPOILIAEMBIE 3€MJIM B ITOCIEIHHUE OB, B CBA3H C aHTPOIOTCHHBIM
3arpsi3HEHUEM HCTOYHHMKOB OpOIICHMs, BCE OOJbIIE MOCTYMAaeT pa3iNYHbIX MH TPEJUEHTOB-
3arpsA3HUTEIICH.

[Tpu 0OMIIBHBIX MOJIMBAX 3T UHIPEIUEHTHI C OPOCUTEIBLHOM BOJI0M, BMECTE C BHOCUMBIMU
Ha TIOJISl arPOXMMHUKATaMH, IECTUIMIaMU U TepOUIINIaMU, TIPOCAYUBAIOTCS B TPYHTOBBIE BOJBI U
3arpsi3HAIOT UX.

Jlanee 3TH 3arpsi3HAIOLIME KOMIO "HEHTHI BMECTE C KOJUIEKTOPHO-APEHAKHON U COPOCHOM
BOJION BBIHOCSITCSI OMSITh B MCTOYHHUK OPOIICHUS WM B OECCTOYHBIC YYACTKH M HAKAITUBAIOTCS
TaM B Tpolecce McIapeHus W GuibTpaluu BoJbl. BeneHue MoHUTOpHHra 3a rujpochepoil B
30HE OPOILEHUS MO3BOJIST PETYJIAPHO OTCIIEKUBATh JUHAMMKY IPOLIECCOB 3arpsA3HEHMS] OPOCH-
TEIbHOU, TPYHTOBOM M KOJIJIEKTOPHO-JIPEHAKHOW BOJIbI, MPOBOJUTH €€ OLEHKY M NPUHUMATh
aJIeKBaTHbIE MEPOTIPUATHSA 110 MPETOTBPAIEHUIO HETaTUBHBIX MporeccoB. OcCOOEHHO aKTyallb-
HO BeJIeHHE 3TUX PabOT Ha O0BEKTaX OPOLIEHHUS, I/ie HEOOXOIUMO MPOBOIUTH WJIM IIPOBEICHBI
MEPOTPUATHS IO PEKOHCTPYKLIUH TUIPOMEIUOPATUBHBIX CUCTEM U YIIYUIICHUIO MEIMOPATUBHO-
TO COCTOSIHUSI OpoIlraeMbIxX 3eMmelb. B Typkectanckoi o0iacTu Takue paOoThl BenyTcs B Mak-
TapanbckoM paifone ¢ 2002 roxa B 30He «lIpoekTa mo ynydlIeHHIO UPPUTALUU U JIPEHaXay
(ITYW ) na muomanu 9,94 teic.ra u ¢ 2005 roxa, B 3TOM e paitone, B 30He «IIpoekTa ymnpasie-
HUS BOJAHBIMU pecypcamu U BoccTtaHoBieHus 3emenby (IITYBPuB3) na nnomanu 39,26 Teic.ra
[1, 2].

Ha »Tux o0bekTax 3a cueT 3aiiMOB COOTBETCTBEHHO MUpPOBOTO OaHKa pa3BUTHUS U A3HaT-
CKOro 06aHka pa3BUTHs ObUIM MPOBEAEHBI PaOOTHI MO KOMIIEKCHON PEKOHCTPYKLUU BHYTPUXO-
35IICTBEHHOM OpPOCH TEJIBHOM U KOJUIEKTOPHO-APEHAKHON CETEN U CUCTEM CKBAaKUH BEPTHKAIIb-
Horo apenaxka (CBJI). B mpoiiecce MOHUTOPHHTA 3a COCTOSIHHEM THUIIPOCPEpPhl HA ATUX OOBEK-
Tax, Ha COOT "BETCTBYIOIIEH METOI0JIOTHYECKOI ocHOBE [3], BeayTcs cieayrome HabaoaeHus:
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- 3a mojaueii OpOCUTENBHOM U CTOKOM KOJUIEKTOPHO-APEHAXKHON M COPOCHOM BOABI;
- 3a YPOBEHHBIM PEKUMOM I'DYHTOBBIX BOJ;

- 3a MUHEpaJM3alueil 1 XUMUYECKUM COCTaBOM IMOBEPXHOCTHBIX U TPYHTOBBIX BOJ;
- 3a COJICpP’)KaHMEM B TIOBEPXHOCTHBIX U TPYHTOBBIX BOJAX TSDKEIBIX METAJUIOB, arpOXHMH-
KaTOB, MIECTULIUIOB U TEPOUIIHIOB.

AHanm3 JaHHBIX PE3yJIbTaTOB Ja0OPATOPHBIX MCCIEIOBAHUN TOKa3all, YTO BO BCEX IMPO-
0ax MOBEPXHOCTHBIX, TPYHTOBBIX M JIPCHAKHBIX BOJ COJEPIKAHHUE TSKEIBIX METAJJIOB 3HAYH-
TEJILHO HIDKE TpenesbHO-aonycTuMoi koHmenTpanuu (I1JIK), 3a uckiroueHrneM o —HOTO aHa-
Ju3a ¢ HaOJIIOJATeIbHON CKBAXXHHBI, IJI€ COJIEPYKAHHUE XKeJle3a MPEBBICUIIO B 2 C JIMIIHUM pa3a
IMAK.

Taxxe Hmxke [1JIK conepxanue B Boje repounuaos, nmoudochaTtoB U arpoXMMHUKATOB.
3a UCKJIFOYEHUEM OJIHOTO aHalIHM3a TPYHTOBOW BOJBI, IJIe COJEPKAHHE aMMHAYHOTO a30Ta Ipe-
Bbicuiio [1/IK 2,5 paza.

UYro 04YEeBHIHO CBSA3aHO C BHECEHHEM (epMe~paMu OOJBIIUX /103 a30THBIX yJOOpEHUN H
HOTAJaHNEM UX C MHPHUIbTPALMOHHON BOJOM B TPYHTOBBIE BOJbI. Takxke B OAHOH UL Ipode
TPYHTOBOH BOABI ObutM OOHapyxkeHbl HedrenpoaykTsl (0,42 mr/am3), 94TO HECKOJIBKO BHIIIE
ITAK (0,3).AHann3 1aHHBIX MOHUTOPUHIA BOJ| IIOKA3bIBAET, YTO B 30HE MOHUTOPHUHIA 3arps3He-
HUSI IOBEPXHOCTHBIX, TPYHTOBBIX M JPEHAKHBIX BOJ HE OOHAPYKEHO, YTO TAK)KE CBSI3aHO C OT-
CYTCTBHUEM B IIpEe/ieTIaX MacCUBa OPOILIECHUS KPYIIHBIX HCTOYHUKOB 3arps3HEHHUS.

B npoTuBOMNOI0KEHHOM HamNpaBiICHUM OT 3arpsi3HEHUs TuApocpepbl Ha OO0bEKTaxX HC-
CJIeIOBAaHUM CKIIAJbIBACTCS TUIPOXUMUYECKUN peXUM IpyHTOBBIX Bod. B 30ne ITYU ]I ot 82,0
10 98,7% opolaeMbIx 3eMellb UMEIOT HEJOIMYCTUMYIO TIyOUHY 3ajieraHusi TPYHTOBBIX BOA (10
2 M) u oyt cToibko ke (oT 62,0 1o 89,1%) moBeILIEHHYI0O MUHepanu3anuio (6onee 3 1/i)
(tabn. 1 u 2). Ilo romaM ucCleOBaHUM 3TH MOKA3aTENH BCE YXYIIIAIOTCS U TOJOXKHUTEIbHON
JMHAMUKHU He HaOJIto1aeTcs.

B 30ne IIYBPuB3 cutyauus ¢ 3TumMu nokasaTesissMd HECKOJIBKO JIydllle, HO MO rojiaM Hc-
CJIEZIOBAaHUH MOJIOKUTENbHON TUHAMUKH Tak)Ke He HaOroaeTcsa. JTo B IEPBYIO O4epe/Ib CBs3a-
HO C T€M, YTO B 30HE MOHHUTOPHUHTA, I1OCJIE 3aBEPIICHNUS PEKOHCTPYKIIMH THIPOMEINOPATUBHBIX
cucremu 218 CB/I, mOCTpOEHHBIX Ul OTKAYKH MUHEPAJIN30BaHHBIX IPYHTOBBIX BOJA U OTBOJA
UX 3a [peJiesibl MacCrUBa OPOILEHUS], STH CKBaXKUHBI 0€3/71e1CTBYIOT.

Takas cuTyarus CiloXXuiach B pe3yjbTare TOro, 4yTo (hepMepbl BMECTE € 3eMJIeH MONTyqniIu
B nosib3oBaHue u cucrtemy CBJI, KOTOpyl0 OHM, M3-3a BBICOKHUX IKCIUTyaTallMOHHBIX PACXOJIOB,
HE B COCTOSIHMM 3KCILTyaTHpoBaTh. OUEBHUIHO, 3/1€Ch HY)KHA IOCYJapCTBEHHAs NOJACPKKA B BU-
Jie CyOcHIui TI0 TIOKPBITUIO YacTH pacxoa0B (pepmepoB Ha skcmutyaranuio CBJl winu ux nepegayda
B TOCYJJapCTBEHHYIO COOCTBEHHOCTb.

PesynpraTthl MoHUTOpHHTa rHapocdeprl Ha oobekTax ITYW/] u I[IYBPuB3 Ha o6meit mio-
maau 49,2 Teic.ra CBUJIETENbCTBYIOT O TOM, YTO HA MAaCCUBE OPOIICHUsI HET OMAcCHOCTH 3arpss-
HEHUs MOBEPXHOCTHBIX U IPYHTOBBIX BOJ KaKUMH JUO0 UHTPEAUEHTAMU -3arPSI3HUTEIAMH TaK
KaK B 30HE MOHUTOPHHIA HET aKTUBHBIX HCTOYHUKOB 3arpsA3HEHUS.

Ho HeGnaronpusTHbIN THAPOXUMHUECKUI peXUM IPYHTOBBIX BOJ] MOXET BBI3BaTh MpOIIEC-
Chl BTOPHUYHOT'O 3aCOJICHHS] OPOILIAEMbIX 3€Melb, YTO MPHUBEAET K CHIKEHUIO UX MPOJYKTHBHO-
cti. Iy ymydiieHus: ypoBEHHO-coJieBoro pexkuma I'B HEoOXoquMo CpoYHO YCHIIUTH JApe-
HUPOBAHHOCTh TEPPUTOPUH ITYTEM 3aIycka B paboTy BoccTaHOBIEeHHBIX CB/I.

[Tpo6nemsl BogoobecnieueHust Apbich-TypKecTaHCKOTO paifOHa U IMyTH UX PELICHHUs

3HauuTeNbHAsT aHTPONOIeHHAss Harpy3ka Ha MpPPUTallMOHHBIN pailloH 00yClaBIMBaeT €ro
HAaIpsDKeHHBIN BOJHBIN OanaHc. B ManoBoHbIe ro/ibl HEAOCTATOK BOJIbI IEPEHOCUTCSI B OCHOBHOM
Ha CEJIbCKOE XO3SIMCTBO (OpoIIaeMoe 3eMje/iene), KOTOPOe TEPIUT MpPU 3TOM 3HAYUTEIbHBIE
YOBITKH.

Hcrounnkamu oporieHus 30HbI ApbICh-T ypKeCTaHCKOTO KaHaa SIBIISIOTCS peKH ApbICh U by-
I'YHb, a TaK ke OoJiee MeJIKue peKH, CTEKaloIHe ¢ I0ro-3amnaaHoro ckioHax pedra Kaparay. ['mapo-
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rpadbl 3TUX peK, NMEIOIUE CHErOBO-I0KIEBOE MUTAHUE, KOT/Ia 3HAYNTEIbHAs OIS CTOKa MPOXO0-
JUT BO BHE BETETAIIMOHHBIA MEPUOJ U HE COBHAJAacT ¢ rpadukamMu BOJOMOTPEOSICHNUS OCHOBHBIX
BO3JIC/IBIBAEMBIX HAa MaccuBe KyibTyp. [l mepepacnpeneneHus MOBEPXHOCTHOIO CTOKa B CBOE
BpeMsI B 30HE MacCHBa MOCTPOCHO 13 BOIOXpaHWIUII ¢ CyMMapHBIM 00beMoM 558,4 mitH.M?. Camoe
KpynHoe u3 Hux byryHckoe (370 miiH.M?), 0IHaKO OHO HAJIMBHOE M HE MOXKET 00ECIIEUUTh IITyO0KOe
peryaupoBaHue pek Oaccelina peku Apbich[1].

Tabauna 1- Pacnipenenenne opomiaeMbIx 3eMeJIb 30HbI MOHUTOPHUHIA 10 IIy0MHe 3aJIeraHis IPYHTOBBIX BOJ
(cpeaHeB3BelICHHBIH HA BereTalluOHHbIN NepHoj)

OOBEKT MOHUTOPHHTA U €T0 I'opxpr HabOmOE- 3HaveHUS Pacnpenenenue oponraeMsIX 3eMeITb 110
IUIOIIAIb, T HUI ypoBHIO 3asieranus ['B, M
10 2.0 Gonee 2.0

ra % ra hi (e}

TIIYWUL (9937) 2002-2013 min 8126 82,0 132 1,3
max 9805 98,7 1811 18,0

cpenHee 9213 92,7 124 7,3
ITYBPuB3(39259) 2005-2013 min 9183 23,0 12518 31,9
max 26741 68,1 30076 77,0
cpenHee 19025 48,5 20234 51,5

Tabauua 2 - PacnpenesieHue opouiaemMbIx 3eMesib 30HbI MOHMTOPUHIA N0 MMHEPAJIU3allUM TPYHTOBBIX BOJ
(cpeHeB3BelIeHHbIH HA BereTallMOHHbIN Nepuoj

OOBexT MOHUTOPHHTA U ero | I'o/1p1 HaOMrOMCHU I 3HaueHus PacnipesienieHue opoiaeMbIx 3eMellb 0 MHHE-
IJIOIIAb, Ta panusanuu I'B, /v’
10 3,0 oouee 3.0
ra % ra %
YU/ (9937) 2003-2013 min 1085 10,9 6137 62,0
max 3800 38,0 8852 89,1
cpenHee 2626 26,4 7311 73,6
ITYBPuB3 (39259) 2005-2013 min 13524 34,0 18050 46,0
max 21209 54,0 25735 66,0
cpenmHee 17791 45,3 21468 54,7

Ha cerogusmHuii JieHb NpU HAIMYMM HHXKEHEPHO-TIOATOTOBJIEHHBIX 3€MENlb B 30HE
MaccuBa opoieHus: nopsigka 80,7 Thic.ra, cyMMapHO€ BOONOTpediaeHue (OpyTTo) Ha ToJie
JOJKHO cocTtaBuTh nopsiika 800-810 muH.M?. DakTHUECKH C y4€TOM MECTHOIO CTOKa (Masble
peku), coctaBuil okojo 570 mMuH.M?, T.e. AePUIUT BOAo3abopa B BETETAMOHHBIN TEPHO
coctaBui nopsiaka 230-250MiH.M?, IPH 3TOM HAJI0 YY€CTb YTO MPU TPAHCIIOPTUPOBKE BOJIBI MO
TypkecTaHCKOMY MarucTpaJbHOMY KaHally €KerofgHo Tepsiercs eme nopsaka 100-150 mun.m3
BOJIbl. Buniumo nostomy MHorue gpepmepsl, 0co0eHHO B TypKecTaHCKON 30HE B KOHIIEBOM yacTu
TypkecTaHCKOr0 MarucTpaJbHOrO KaHajia, BMECTO 4-5 IOJMBOB, NMPOBOASAT Bcero 1-2 monuBa
XJIOIMMYaTHHKA, @ HEKOTOPBIE MOJISt €KEr0IHO OCTAI0TCs 03 MOIHUBOB.

Tak B mocnennue Tpu roga w3 odOmeil momanu 112 Teic.ra opomIaeMbIX 3eMenb
umeromuxcd B OppabGacuHckoM, OTbIpapckoM paiioHe U ropoge TypkecraHe, KOTOpbIe
OpOIIAIOTCS U3 PEeKU ApBICh, €KETOJHO HE HCIONB30Baioch 35-40 Thic.ra, w3 HUX okojo 10
TBIC.Ta U3-3a HeBOJ000ecTIeueHHOCTH[2].

Apbice-Typkecranckasi opocuTesnbHas cucrema cocTouT u3 Kapacmanckoro Bo103abopHOTO
TUAPOY3Ia Ha peKke ApBICh CIIEBO OEpeXHBIM BOIOBBITYCKOM B MarucTpajibHbI kaHai Kapacnan u
MpaBoOEPEKHBIM BOJIOBBITYCKOM B APBICCKUN MarucCTpalbHBIA KaHal, UIMHOM 54KM, KOTOpBIHA
ABJIAETCS OJHOBPEMEHHO IOJIBOJAIIMM KaHAIOM bBYryHCKOro BOJOXpaHWIMIIA EMKOCTBIO
370mma.M?. HanommHenne ByryHCKOTo BOJIOXpaHMIIHIIA OCYIIECTBISIETCS KaK CTOKOM PEKH ApBICH,
TaK U peku ByryHe, B pycie KoTopoii oHO pacnionoxeHo. OT ByryHckoro BogoxpaHuiniia Oeper
cBoe Hauano TypKeCTaHCKMII MaruCTpajibHbI KaHaJd MpPOTSHKEHHOCThIO 143.5 KM € TOJIOBHBIM
pacxosoM, Kak W ApbICCKMHA MaructpaibHblii kaHan—45,0 m*/cek. O0a KaHajga BBIIOIHEHBI B
3eMJIIHOM pyciie W Jmiib 31,2 KM KOHIEBOM 4YacTu TypKEeCTaHCKOrO MarumCTpallbHOTO KaHaia
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OO0JTMIIOBAH KENe300€TOHOM.

Jins yaydiieHus JPEeHUPOBAHHOCTH OpOIIAEMbIX 3€Melb Ha MAacCHBE OBbUIM TMOCTPOEHBI
CKBaXMHbI BEPTUKAIBHOIO JApeHaka. Eciau BHepBble TOAbI CTPOUTENILCTBA CKBAKUH OHU
JIOCTaTOYHO AKTUBHO AKCIUTyaTUPOBAIUCh, TaKk K mpumepy, B 1975 romy 177 ckBakuHamu
IIOCTPOECHHBIMM HAa MacCUBE 3a BEreTalUOHHBIM mnepuoj Obulo oTkaueHo 113,2 muH.M?
IpeHaxHON Bojbl, uTo cocTaBmwiio 40% OT MOTEHIMANIbHOTO BO3MOXKHOIO BOJI03a0o0pa, TO B
HacTosmiee BpeMs (PaKTHUECKH BOM03a00p CKBOKMHAMM B BETETAlMOHHBIN MEpHOJ HE
npeBbiiaet 3+4%, KOTOPbIi BECh UCIOJIb3yeTCst Ha opolneHue[3].

B nocnexyromue, MamoBOAHBIE TONBI, BOA03a00OpHBIE CKBAKWHBI CTPOMIIMCH KaK st
MOBBIIIEHUS] BOJI000OECTIEUEHHOCTH OPOLIAEMBIX 3€Melb, U TOHMKEHUSI YPOBHS TPYHTOBBIX BOJ B
HacelIeHHBIX MyHKTax (1. ByryHs), Tak m juisi BogocHaOxeHus. Bcero 3a 46 jer Ha maccuBe
noctpoeHo okos1o 700 ckBaxuH.

bnaronpusiTHblE THUAPOrE€OJIOTMYECKHE YCIOBUSI Ha MAacCUBE OpOLICHUS IO3BOJISIOT
UCTIOJNIb30BATh CUCTEMY CKBA)KMH BEPTHKAIBHOIO JpEHa)a JUIsl pEIICHUs IBYX 3a]a4:

1) ynpapisiTh peXXMMOM IPYHTOBBIX BOI;

2) TOBBICUTH BOJOOOECIICYCHHOCTh OPOIIAEMBIX 3€MeNlb 3@ CYET HCIOJIb30BAHUS
MOJI3EMHBIX BOJI Ha OPOILICHNE, MUHEPATHU3aIs KOTOPOW HaxoauTcs B peaenax ot 0,5 xo 3 r/i.

[Ipumepom BBICOKO 3 (HEKTHUBHOTO HCHOJIB30BAHHUS TPYHTOBBIX BOJA MOXKET CIIYKUTh
KpecTbsiHCKOEe X03sHcTBO «Typan», koTtopoe Haxomurcs BOnMM3M ropoaa Typkecrana. DTum
xo3stiictBoM B 2011-2013 rogax u3 ckBaxkubl rinyouHoit 10 30 M ¢ pacxonoMm 20 j1/c yepe3 HU3KO
HAMOPHYIO CUCTEMY KaIleJIbHOTO OPOIICHUS TOJIMBAJICS YYaCTOK XJIOMKOBOTO OIS TuToma iso 30
ra. [Ipy 3ToM 1O MHHMMyMa HCKIIOYEHBI MOTEPHU TMOJHMBHOM BOJBI (TOJIBKO Ha MPOMBIBKY
¢unbrpa). Ilpu ypoxaitHoctn 30-35 m/ra XJomka-ceIpiia 3aTpaTbl Ha CHCTEMY KarelbHOTO
OpolleHHs OKymaeTcss uepe3 2-3 roaa. JlaHHBIM MONOXHUTENbHBIM NpUMEp HCHOIb30BAHUS
TPYHTOBBIX BOJl Ha OPOLICHHE [MOKA3bIBAET, YTO HA MAacCCUBE B LIEJIOM TaKUM O0Opa3oM MOKHO
OpOIaTh WK YAY4IINTh BogoobectiedeHHOCTh 10-15 Thic.ra monmBHbIX 3eMerb [4].

Takum 06pa3oM, B HPPUTAIIHOHHOM pallOHE peabHBIMHU MYTSMH TOBBIIIEHHS BO1000€ece-
YEHHOCTH SIBJISIOTCS, Oosiee TIIyOOKOe 3aperylupoBaHHE MOBEPXHOCTHBIX MCTOYHHKOB OpOIIIe-
Hus, oBbieHus: KITJ[ opocuTenbHON CHCTEMBI U KCTIOJIB30BAaHUE HA OPOIIIEHUE TPYHTOBBIX BOJ C
IPUMEHEHHEM COBPEMEHHBIX CHUCTEM OpolIeHHs. TOoNbKO KOMIUIEKCHOE BBINOJIHEHHE PadoT Mo
YIYULIEHUIO MEJTMOPATUBHOTO COCTOSIHUS OPOIIAEMBbIX 3€MENb Ha BCEM MAacCHBE OpPOIIEHUS U
MOBBIIIEHUS UX BOJI0O0OOECTIEUEHHOCTHU MO3BOJIMUT MOBBICUTH 3()()PEKTHBHOCTH OPOIIAEMOT0 3eMJe-
Jenusi B 30HE ApbICh-TypKECTAHCKOM OpOCHUTEIBHOM CETM M YJIy4lIUTh COLHAIBHO-
HYKOHOMHYECKYIO M DKOJIOTUYECKYIO CUTYALUIO KYJIBTYPHO 3HaUMMbIX pernoHoB FOxHoro Kazax-
CTaHa.

OCHOBHBIE  TNIPUYMHBI  YXYALIEHUS  MEIUOPAaTUBHOTO  COCTOSHHUA M CHUKCHMS
MPOAYKTUBHOCTH OPOILIAEMBIX 3€MeIb: OTCYTCTBUE MHBECTHUIINH JIJIs1 pEMOHTAa 0OBEKTOB BOJHOTO
XO35I1CTBA B MEPUOJ NIEPEXOAA OT IJIAHOBON K PHIHOYHOM YKOHOMHKE; HEAOCTATOYHBIH YPOBEHb
rOCY/IapCTBEHHBIX U YAaCTHBIX MHBECTUIMH B BOJOXO3SIIICTBEHHBIE COOPYKEHUS B HACTOSIIEE
Bpems; orcyrctBue y CXTII ctumyna K 5KOHOMHH BOJIbI B CBSI3U C HU3KUMHU Tapu(aMu; Heao-
CTaTOYHBIN YPOBEHb KOHTPOJIS 32 COCTOSTHUEM OPOIIAEMbIX 3€MElTb.

o pe3ynbTaram arpoMenOpaTUBHBIX HAOIIOACHUH BBIsBICHO, uTO B 2018 roay u3 obmei
IUIOLIA/IA OPOIIaEMBIX 3eMeib 00acTu 566,5 Thic.ra 1Moj MOCEeBaMU Pa3IMYHBIX CENbXO3KYIbTYP
ucnonb3oBaiock 509,95 Teic.ra. B cTpykType moceBHBIX IIIoMIaieil HauOOoIbIINHN yIeTbHbINH BeC
3aHUMaIH OBOMIM, Oaxuu-112,2 ThIC.Ta, TOCEBBI XJOMUATHUKA-99,63 ThIC.TAa U KOPMOBBIX
KyneTyp-128,57 ThIC.ra, a HauMMEHBIIME TOCEBHBbIE IUIOLIa[M OBUTH OTBelIeHBbl moj puc-3,99
ThIC.Ta M KYJIbTypHble mnactouma-4,1 Teic.ra. He ucnonb3oBaiocs 65,6 Thic.ra oporraemMoi
3€MJIM, B TOM YHUCJIE 10 IPUYMHAM:

- 3acoJiennd-13,2 TeIC.TQ;

- BBICOKOTrO Iojoxenus YI'B-1,8 Teic.Ta;

HU3KOH BOA000ECIIeUeHHOCTH-26,4 THIC.I'a;
IIpOYMe NPUINHBI-24,2 ThIC.TA.
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OrneHKa MEIMOPATUBHOTO COCTOSIHHSI OPOIIAEMBIX CEIbXO3yroJui COCTaBleHa B 0ObeMe
YTBEP)KJICHHBIX TIOKa3aTeliel M COJEPKUT JaHHBbIC OIEHKAa MEIHOPATUBHOTO COCTOSTHUS
OpOIIIaeMBIX 3eMeJh U IePEUCeHb OCHOBHBIX MEPOIPHUSITHIA MO YIIYYIICHUIO UX COCTOSHUS.

Ha ocHOBaHMM TPUHATBIX KPHUTEPUEB JJIs OIEHKH MEIHOPATUBHOTO COCTOSIHUS
OpOIIIaeMBIX 3€MENlb M CIOKUBIIUXCS HPPUTA-IIMOHHO-XO3MCTBEHHBIX YCIIOBUH, Ha Berera-
UUOHHBIA neprona 2016r. BbIABICHA U yCTa-HOBJICHA CIEAYIONIAs CTPYKTYypa OpPOIICHHUS 3E€MEIlb
10 METTMOPATUBHOMY COCTOSIHHIO (THIC.TQ):

- C XOPOIITMM METHOPAaTUBHBIM cocTossHHEM-160,78;

- YIOBIETBOPUTENIbHBIM-167,14;

- C HEYIOBJICTBOPUTEIBHBIM-238,63;

B TOM YHUCJIC TIO IPUIHHAM:

- HeonycTumas riyouHa 3aneranus ['B-104,67,

- 3acOJIeHHE TOYBOTPYHTOB-42,76;

- HeonycTumMas riyouHa 3aieranus ['B u 3aconenue mouBbi-56,67;

- HEZIONYCTUMAasl YKJIOHBI TTOBEPXHOCTH 1M0uB-33,43.

[Ipu 5TOM MO JaHHBIM OLIEHKH PEKOMEHAYIOTCS MEPOMPUSTHS M0 MPOBEAC-HUIO TEKYIINX
pabot Ha mromaay 86,16 Thic.ra U KaMUTAIBHBIX padOT Ha ruromaay 238,63 TeIC.ra, U3 HUX:

- PEMOHT KOJUIEKTOPHO-APEHAXXHOM ceTu-162,34 Thic.ra;

- KanuTajabHas MPOMBIBKA 3aCOJIECHHBIX 3eMelb-19,04 Thic.Ta;

- OKCIUTyaTallMOHHAs IPOMBIBKA 3aCOJIEHHBIX 3eMellb-23,82 ThIC.Ta;

- TIPOTUBORPO3NOHHBIC MEPOIPHUSATUS HA OPOIIAEMBIX 3EMJISIX NPEATOPHBIX PAOHOB MPHU
ykioHe >0,05-33,43 Thic.ra.

JlanbHelee yaydlIeHHEe MEIHOPATUB-HOTO COCTOSHHUS OpOIIAeMBIX 3eMeNb 001acTh
3aBHCUT OT YpPOBHSI TEXHHUYECKOW SKCIUTyaTa-IIMu OPOCUTENIbHOM, KOJJIEKTOPHO-IPEHAK-HOU
CeTM W CKBaXHWH BEPTUKAIBLHOTO JIPEHA-)Ka, CPOKOB W KauyecTBa NPOBEACHHS arpome-
JIMOPATUBHBIX MEPOTIPUITHI, CBOEBPEMEH-HOTO U B TIOJJHOM 00beMe BHECEHHUS Opra-HUYECKUX U
MUHEPAJIBHBIX YAOOpEHUH, BHEApPE-HUSI COBPEMEHHBIX BOJOCOEpErarm-mux TEXHOJIOTHH,
CBOEBPEMEHHOTO u KavyeCcT-BEHHOT'O MPOBEICHUS MIPOMBIBOK 3aCOJICHHBIX
3eMelb.CBOEBPEMEHHOE U KaueCTBEHHOE IPO-BEJICHUE BHINICIICPCUNCIICHHBIX MEPOTIPUSATHH B
KOHEYHOM HWTOT€ TMO3BOJHUT YAYYIIUTh MEIHOPATHUBHOE COCTOSHHUE OpPOIIaeMbIX 3eMelb U
MOBBICUTH IPOAYKTUBHOCTH OPO-IIIAeMOT0 3eMiieienus TypKecTaHCKOW 00J1ac-TH.
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CURRENT STATE OF LANDS ON THE SHIRVAN PLAIN AND METHODS OF
THEIR IMPROVEMENT (IN THE AREA OF EXPERIENCE)
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Abstract: The article provides detailed information about the current state of the land in certain areas of the
characters' practice on the Shirvan plain. In the experimental plots, the soils were saline and saline to varying de-
grees, the water permeability was very low, the particle size distribution was heavy, and the nutrients were poor.
Based on the results of the study, a system of agromeliorative measures to improve these lands was proposed.

Key words: amount of salts, saline soils, saline soils, physical clay, humus.

Introduction

Proper use of land, obtaining high and sustainable crop yields is one of the main tasks fac-
ing specialists. On September 28, 2006, President of the Republic of Azerbaijan Ilham Aliyev
signed a decree “On improving the environmental situation in the Republic of Azerbaijan” for
2006-2010 the publication of the order "On the approval of the Comprehensive Action Plan™ and
the approval of the "State Program for the reliable provision of the population of the Republic of
Azerbaijan with food for 2008-2015" in 2008 and December 6, 2016. "On the production of ag-
ricultural products in the Republic of Azerbaijan and the Decree on the" Strategic roadmap for
processing “requires the protection of lands, restoration of their fertility, obtaining high and sus-
tainable crop yields. Recent studies show that most of the land used for crops has experienced
varying degrees of salinity and salinity. On the Shirvan plain, one of the regions with great eco-
nomic potential in the development of the country's agriculture, 208 400 hectares are irrigated,
which produces 90-95% of agricultural products. The Shirvan plain is located on the left bank of
the Kur river and has a total area of 859.7 thousand hectares, which is 40% of the Kur-Araz low-
land. Despite the presence of a collector and drainage network of 148.9 thousand hectares, the
depth of mineralized groundwater on its 131.8 thousand hectares is less than 2.0 m, which is
63.24% of the irrigated area, which is associated with the salinization process for. According to
the latest research, 322.8 thousand hectares of land on the Shirvan plain, or

37.6% of the total area, are practically not saline. The amount of salts in the area of 536.9
thousand hectares is more than 0.5%, which is 62.4% of the territory of the Shirvan plain. From
this point of view, according to studies carried out on the Shirvan plain, increasing the fertility of
these lands and obtaining high yields are of scientific and practical importance.

Object and research methodology

The object of the study was saline soils of varying degrees, taking into account the condi-
tions of the relief of the reclaimed areas of the Shirvan plain (the lands of the former Kurdamir
variety testing station for cotton growing and the Ujar reference station). The amount of salts,
groundwater mineralization, water-physical properties, humus, pH are the most widely used
methods in these soils [5].

Analysis and discussion

The soil of the republic has long been exposed to anthropogenic influences (agriculture,
industry, household, etc.), as a result of which the structure and physical and chemical properties
of the soil have changed. In cultivated agriculture, it is important to consider the impact of culti-
vation on human activity, especially on the soil and environment. Grown meadow-gray soils on
the explored territory have long been used in fallow lands and developed on the basis of agro-
cultivation. The profile of these soils is well aggregated and biologically developed and consists
of agro-growth, consisting of a modern brown cultural layer with a thickness of 45-65 cm. The
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thickness of the agro-cultivated storage layer is 85-90 cm, and they are homogeneous. Due to the
content of carbonates, the depth of gypsum filling (140-160 cm), salt (130-170 cm) and glyce-
mia (150-160 cm) significantly decreased [1; 2]. The structure of meadow-gray soils on the plain
with a capacity of 50-60 cm, buried topographic structure of straw-yellow color, the amount of
humus is high (1.0-1.5%), 30-35% of extra particles and 65-70% of physical clay character by
increasing and adding 10-12% of calcium carbonate. The volumetric mass in the sowing layer is
1.2-1.3 g/cm?, in the lower layers it increases (1.3-1.5 g/cm?), the total porosity is relatively high,
49-51%. The variability in the planting layer is 2.3-2.8%. Depending on the relief, light-soluble
salts make up 0.4-0.7% of the available natural drainage in poorly cultivated variants under un-
favorable conditions. The content of salts is sulfate-chloride, and in the composition of car-
bonates is dominated by Na - [3].

The most common types of soils on the Shirvan plain are meadow-gray (at the depth of
groundwater 3.0 m and less) and gray-brown in the foothills. It is also found on the Shirvan
plain, salt marshes, meadows, meadow-swamps and swampy lands. In addition, it was noted that
the ancient cultivated gray-meadow soils on the Shirvan plain cover the whole alluvial, proluvial
plain. At present, cotton, grain, vegetables, orchards and perennials are intensively used in an-
cient gray-meadow soils. More than 60% of all Shirvan lands are saline soils of different de-
grees. The amount of salt in the upper meter layer, of which about 33%, varies from 1.0 to 3.0,
So it is necessary to conduct radical reclamation work here. Studies show that they relate to weak
and moderately permeable soils, as the rate of water absorption in the studied area is 1.02-1.44
cm/h and 6.88-8.83 cm/h. Soils in the studied territories are related to subtropical arid semi-
desert climate, gray, meadow-gray, gray-meadow, subasa-meadow, swamp-meadow and other
types. Soils are characterized by carbonization by profile, the amount of Ca CO3 varies from 10
to 22%. The granulometric composition is mainly heavy, the amount of physical clay varies from
65-80%, places to 85-90%, and the amount of humus in the coarse layer from 1.59 to 2.86%.
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Picture

These soils in this or that degree depend on the conditions of the Kur-Araz lowlands and to some
extent are subject to the influence of groundwater [4]. V.R. Volobuev in his research paid special
attention to the change in the amount of salt in their soils, their composition and type. 0.25% salt
in the soil showed that they are usually encountered in very few places. During the study of the
composition and type of salt in the soil of the Kur-Araz lowlands V.R Volobuev showed that CI
and SO4 ions predominate in the salt content of these sites. As for the type of salt (accounting for
Cl, CI / SO4, H SO3, etc.), they changed to chlorinated, chlorinated-sulphate and sulphate [2].
M.G. Mustafayev [3;6] showed in his research that the amount of salt, as well as the mineral
content of underground water are reduced in properly used soils. Thus, in 2012, the amount of
salt in the fields used for growing cotton in these areas was 0.55 to 1.58%, in 2015 their price
increased to 0.42-1.25%, and the mineralization of groundwater decreased in 1.0-1.5 times. In
the surveyed areas in the surveyed areas were distributed plots of soil and studied the amount of
salt in them. The following figure shows the change in the profile of the amount of salt in some
areas of the land of the former Kurdamir sorting and experimental field on cotton (section 1) and
Ujar support station (field 2) (Fig. 2).

The variety of changes in the amount of salts in the soils of the study area is reflected in
the fact that their composition and type also differ. In the experimental field, partridges have are-
as with a high salt content in the soil. The salt content in these areas ranges from 2.19-2.79%,
the soils are mostly heavy clayey and clayey. In general, the soils of the experimental field are
sulfate, sulfate-chloride, chloride-sulfate. Only in highly saline areas are soils mainly chlorinated
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(the content of chlorine ions is higher than that of sulfate ions, etc.).
Result

1. Studies show that the change in the profile of salts in soils varies depending on

the microrelief, while in the relatively flat areas of the Kurdamir experimental field (sec-
tion 1), their values fluctuate within 0.11-1.90% in the microrelief. -depression they increase
sharply, 2.11 -2.57%. On the lands of the Ujar stronghold (section 2), these indicators ranged
from 0.13 to 1.89% on smooth areas and from 1.90 to 2.79% on microdepressions, respectively.

2. To improve the water-physical properties of the soils of both experimental sites, it is
necessary to ensure the proper functioning of the collector-drainage network and the irrigation
system; temporary and temporary reservoirs should be used in order to regularly and intensively
remove excess water from the site; deep plowing or loosening should be carried out, the use of
organic and mineral fertilizers is recommended.
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COBEPHIEHCTBOBAHME, [TIPOBJIEMbI U IEPCIIEKTUBBI PABBUTUA
IMPOU3BOJACTBA SABJIOHU B KASAXCTAHE

Maynenosa C. C. ookmopanm I kypca kaghedpwi «Ilousosedenus u acpoxumuuy «Kazaxckozo
Hayuonanvnoeo Aepaprnoco Hayuno- uccnedosamenvcrkoco Ynusepcumema 050010, Pecnyonuka
Kazaxcman, 2.Anmamel, npocnexkm Abas, 8
Kannaposa A. A. npogheccop Kazaxckoeo Hayuonanvnozo Aepaproco Hayuno- ucciedosa-
menvbckoeo Ynuseepcumema aiqul7171@inbox.ru

Pe3rome. B nactosimiee Bpemst B KazaxcTane TeMIbl pa3BUTUS OTpaciid IUIOAOBOACTBA U CYLIECTBYIOLIUH
COPTHMEHT HE B TNOJHON Mepe OTBEYal0T COBPEMEHHBIM TpeOoBaHMAM HmHTeHcH(uKaruu. B Kazaxcrane s6m0HS
3aHMMAET BEAYIIEE MECTO CPEAM IPOMBILUICHHBIX HACaXXACHUN. YBEIWYEHHE BajOBOIO MPOMU3BOIACTBA ILIONOB,
AroJl U BUHOTPaAa JOJHKHO OCYILECTBIIATHCS HE TOJIbKO 3a CUET PacIIMpEeHMsl IJIOIAAN HACaXKIEHUM, HO U 3a CUET
MHTEHCU(HKALUK OTPACIH Ha OCHOBE NPaBHJIBHONW COPTOBOW MOJUTHKH, HAYYHO OOOCHOBAHHOTO pa3MEIIEeHHs I10-
POZ M COPTOB, COBPEMEHHBIX TEXHOJIOTHH, (UHAHCOBOTO M TEXHUYECKOTO 00ECIEYESHHUS OTPACIIH.

Resume. At present in Kazakhstan the rates of development of the fruit growing industry and the existing
assortment do not fully meet the modern requirements of intensification. In Kazakhstan, the apple tree occupies a
leading place among industrial plantings. The increase in the gross production of fruits, berries and grapes should be
carried out not only by expanding the area of plantations, but also by intensifying the industry on the basis of a

153


mailto:aigul7171@inbox.ru

correct varietal policy, scientifically substantiated distribution of species and varieties, modern technologies,
financial and technical support of the industry.

Kazaxcran, 6maromapsi 6J1aronpusiTHOMY COYETaHUIO TTOUYBCHHO-KIMMATHYECKUX YCIOBUH,
SBJISIETCS] BAXKHEUILIMM PETHOHOM JJI pa3BUTHS TOBAPHOI'O CaJI0BOJCTBA U BUHOTpagapcTna. Ca-
JIOBOJICTBO — BayKHasl OTPaciib HAPOAHOTO XO3SIMCTBA, KOTOpas 0OecreYrnBaeT HAceJIEeHHUE BBICO-
KOBUTAMUHHOM TPOJYKIMEH, YTO MOJIOKHUTEIIBHO CKa3bIBAE€TCS Ha 3/I0POBbE U JOJTOJIETUU Ye-
JIOBEKA. Y CIIOBUEM YKPETUICHHsI TTPOIOBOJILCTBEHHOM Oe3onacHocTH Pecrybnuku Kazaxcran sB-
nsieTcst o0ecreyeHne HacelIeHUsl CTPAaHbI MPOIYyKTaMH MECTHOTO mpou3BoacTBa. OMHON U3 OT-
pacieil CellbCKOX03sHCTBEHHOTO MPOU3BOJICTBA, 1T0 KOTOPHIM B IOJHOW Mepe HE YIOBJICTBOPSI-
I0TCS TIOTPEOHOCTH HACENCHUS, SBISICTCS ILIOIOBOJCTBO M BHHOTpamapcTBo. [loTpebienue
HaceJICHUEM TNPOAYKIIMU IUIOIOBOJACTBA M BHHOTPAJAPCTBA OMNpPENEIsAeT KauyeCTBO MUTAHUS.
®AO BKIIOYMIIA OCHOBHYIO TUIOZOBYIO KYJIBTYpPY SIOJIOHIO B CHHCOK KYJIBTYpP OIPEIEISIONIIX
MIPOJIOBOJILCTBEHHYIO 0€30TIaCHOCTh rocyAapcTBa. B Hacrosiee Bpems cpeau 00JIBIIOro pa3Ho-
00pa3us MI0IOBBIX KYJIBTYp SIOJOHS SIBISIETCS OAHOW M3 HanboJiee pacpOCTPpaHEHHBIX HE TOJb-
KO B Hameil pecriyonuke Kazaxcran, HO u Apyrux cTpaHax mupa. B o0mieli cTpykType ceMeuko-
BBIX U KOCTOYKOBBIX HacaxjaeHui B Kazaxcrane mpeBaMpyeT sSOJOHS — IUIOIMAIN HACAXKICHUN
cocraBmsitoT 31,6 Teic. ra. B Kazaxcrane s610Hs 3aHMMAaeT BeAyIIee MECTO CPEAU MPOMBIILICH-
HBIX HACAXKJICHUH, a Tak)Ke B OOJBIINX KOJIMYECTBAX OHA BBHIPAIIMBACTCS U B IPHYCaJACOHBIX ca-
nax. [1noael 1010HU ABASIOTCS HEOOXOIUMBIM MPOIYKTOM MUTAHUsS B palyoHe 4enoBeka. [Ipu
CPaBHHUTEIHLHO HEBBICOKOW YHEPreTUYECKON IEHHOCTH SIOJIOKH SIBJISSFOTCSI HCTOYHUKOM BHTaMU-
HOB, OPTaHUYECKHUX KUCJIOT ¥ MUHEPAIbHBIX COJICH, apOMaTHUYECKHUX BEICCTB, KICTYATKH U JIeT-
KO YCBaMBaeMBIX OPraHU3MOM YTJICBOJIOB, KOTOPHIC UTPAIOT BAXKHYIO (DH3UOJIOTHICCKYIO POJIh B
obmeHe BemecTB VX morpebiieHre AOHKHO OBITh pAaBHOMEPHBIM B TEUEHHE BCero roaa. B co-
BPEMEHHBIX YCIIOBUSX KU3HU U JIEATEIHOCTH YEJIOBEKA BO3POCIIO 3HAYEHUE TUIOAO0B U SITOJ, TaK
KaK OHU SIBJISIIOTCS caMbIM 3(()EKTUBHBIM CPEACTBOM IMOBBIIICHHUS aKTHBHOCTH ITUTAHUS B OOpb-
0c ¢ HeOIaronpusATHBIMU (paKkTOpamMu, KOTOPhIE HHTEHCUBHO JCHCTBYIOT Ha YeIOBEeKa. DTH MPO-
IYKTbl TTUTaHUS LIEHHBI TE€M, YTO COAEpkaT YIJIeBOMbI, OCNKH, KUPBI, BUTAMHUHBI, ()EPMEHTHI,
TOPMOHBI, MUHEpAJIbHBIE U ApYyrue BemecTa. [Ipon3BoICTBO MJI00B B MUpE cocTaBiiseT 86,14
MJTH TOHH B TOJI, @ 3aHUMaeMasi caflaMu Tuiomaas coctaBiseT 4 904,3 Teicsu rekrapos. Jluaepa-
MU I10 [TPOU3BOJICTBY MJI0/10B s1010HHU sBisitoTcest Kutait — 39 233,4 teic. ToHH/TOA (2 071,5 ThIC.
ra), CIIIA — 4 652,5 teic. TorH (117,8 ThIC. Ta), [Tonema — 3 999,5 Teic. TonH (161,8 ThIC. Ta). B
ATUX CTpaHaX-JHJIepax OUYeHb pa3BUTA CUCTEMA MUTOMHUKOBOJACTBA C BHEJAPEHUEM OMOTEXHOJIO-
TUU U UHTEHCHUBHOE CaJJOBOJICTBO, a TAK)KE€ MEXaHU3allMs U MPOU3BOACTBO XUMHUKATOB. B cocen-
Hel crpane, Poccuiickoit @enepannu caapl s010HU cocTaBisitoT 207,3 Thic. ra, uto Ha 22%
Oonpire, yem muomaan [lonbmiu, a BanoBoit cOop coctrasnsger 1 859, 4 Teic. ToHH. Ka3axcran
HapalmBaeT 00bEeMbI TPOU3BOACTBA IUIOAOB U sirof. OaHAKO BHYTPEHHEE ITPOU3BOACTBO HE MO-
KpBIBaeT MOTPEOHOCTH CTpaHbl BO ¢pykTax u srogax. B Kazaxcrane, B cpeHeM MpOU3BOAUTCS
197,2 TeicAY TOHH 00K, IJIOIIAIb CajgoB cocTaBisieT okoJio 32,0 teic. Ta. OgHako B Poccun,
kak 1 KazaxcraHe, HHTEHCHUBHOE CaJOBOACTBO W MPOU3BOJCTBO BBICOKOKAUYECTBEHHBIX, O3/0-
POBJICHHBIX Ca)KEHIIEB B OOJIBIIMX MaciiTabax HE Pa3BHTO, OTCYTCTBYIOT MECTHBIE COpTa MpH-
TOJIHBIC /I HHTEHCUBHOTO €a0BOACTBa. B 90-e Topl MpoNioro CToIeTHs IIOMIad 3aHUMae-
MbI€ KYJIbTYpOHl SIOJIOHM PE3KO COKPATHIIMCh, HO 3a TOCIEIHEE BpeMs, HACAKICHUS aKTHBHO
BoccTaHaBnuBarTcsa. OIHAKO JI0JISI OTEYECTBEHHBIX COPTOB B TIPOM3BOJICTBEHHBIX MOCAIKAX He-
BEJIMKa, OCHOBHYIO YacTh MOCAJI0K COCTABJISAIOT HHTPOAYIIUpOBaHHbIE copTa ["onnen Jlenumec u
CrapkpuMcoH, cnabo TpeAcTaBlieHbl HOBbIE WHTPOAYIIMPOBAaHHBIEC, BKIIOUEHHBIE B [ocymap-
CTBEHHBIN peecTp copTta si0JI0HHU, a TeM Oojiee HOBBIE Ka3axCTaHCKHE copTa mporeamue ['ocy-
JApPCTBEHHOE COpTOMCIbITaHHe. [IpUYnMHON COKpalleHus TUIoNael, 3aHUMAeMbIX MECTHBIMHU
copTaMH SIOJIOHH, SIBJISIETCSI UMITOPTO3aBUCHUMOCTh HAIIMX CEIIbX03TOBAPONPOU3BOIUTENCH, KO-
TOpbIe BBHIHYXKICHBI 3aBO3UThH MOCAJOYHBIA MaTepuan u3-3a pyoexka. ExxerogHas moTpeOHOCTH
CTpaHbl B BHICOKOKAYECTBEHHOM O€3BUPYCHOM IOCA0YHOM MaTepualie TIOJ0OBBIX KYIbTYyp s
WHTEHCUBHOTO ca/loBo/icTBa cocTaBisier 7,0 MuH mTyK u 80% OT TpeOyemMoro KoiamuecTBa Ha
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CETOAHSIIHUIN JEHb TOKPBIBAETCS 33 CUET UMIIOPTA.

B nocimanum I[pesunenta Pecriyonuku TokaeBa K.K. Hapony Kazaxcrana «KoHCTpyKTHB-
HBI OOIIECTBEHHBIN JMANOT — OCHOBAa CTAOMJIBLHOCTH M mpolBeTanus Kaszaxcrana» ckaszaHo:
«CenbcKoe X035HUCTBO — HAIll OCHOBHOW PECYPC, HO OH HUCIIOJIb3YETCs JalIeKO He B MOJHON Mepe.
Mp1 uMeeM 3HAYUTENBHBIN NOTEHUUAN AJI MPOU3BOACTBA OPIaHUYECKOM M IKOJIOIMYECKH YU-
CTOW MPOJYKIMHU, BOCTpeOOBAaHHOW HE TOJBKO B CTpaHe, HO U 3a pyoexkom». 3anaun ['ocynap-
ctBeHHO# nporpammsl pa3Butus AIIK PK na 2017 — 2021 roas! BKiItoyaroT B ce0si oOecrieyeHne
TpaHcdepTa TEXHOJOTHI U MOBBILIEHUE YPOBHS TEXHUYECKOW OCHAIIEHHOCTH U MHTEHCU(UKa-
nuu npoussozcTsa B AIIK. B HacTosiiiee Bpemst B Kazaxcrane Temnbl pa3BUTUSL OTpaciy IJ100-
BOJICTBA M CYILIECTBYIOIINI COPTUMEHT HE B MOJHON Mepe OTBEUal0T COBPEMEHHBIM TPEOOBaH -
M MHTEeHCHU(pHUKaHU. J[0Js uMIIopTa MmiaoA0BOM MPOAYKIIMH HEYKJIOHHO MOBBIIIAETCS, 3Ta TCH-
JEHIMST MOKET MPHUBECTH K 3aBHCHUMOCTH CTPaHbl OT MMIIOPTHBIX MocTaBok. [Ipu 3tom mocty-
narouiasi Ha OTEYECTBEHHBIN MPOIOBOJIBCTBEHHBIM PHIHOK MMIIOPTHAs MPOAYKLUS HE BCEr/1a OT-
BeyaeT TpeOOBaHUSIM KauecTBa, CPOKaM XpaHEHUs U 0e30MacHOCTH Ui 3A0pOBbs. OCHOBHBIMU
MOCTaBIIMKAMH SIBJISIIOTCS Takue cTpanbl, kak: Kuraii (23 muH. Tonn), CIIA (4,5 MiIH. TOHH),
[Tonpma (3 muH. TOHH), Typuus (2,3 muH. TouH), Utanus (2,1 miH. Tonn), ®@pannus (2,1 miH.
TOHH), I'epmanust (2 MiH. ToHH) . [110/ABI U ATONBI ABIAIOTCS HE3aMEHUMbBIM UCTOYHHKOM IIpH-
POJHBIX BUTAMUHOB, MUHEPAJIBHBIX BEIIECTB, AaHTUOKCHIAHTOB, 001a/al0T JIeYeOHBIMH U TIPO-
¢unakTHueckuMu cBoiicTBamu. TeM He MeHee, B HacTosllee BpeMs Hacesnenue Kazaxcrana uc-
IBITHIBAET OCTPBIM JEPUIIUT CBEKUX IUIOJ0B U siroi. [Ipu HaydHO-000CHOBaHHON MOTPEOHOCTH
YyeJioBeKa B miogax u sirogax okoyio 100-120 kr B rox, peansHoe notpedienue B Kazaxcrane co-
ctaBisier 40-45 xr, npudeM 35 Kr U3 HUX — UMIIOPTHAS MPOAYKUHUs U Toibko 1/3 wacts (10-15
KI') — MPOAYKIUS OTEUECTBEHHBIX MpOM3BoOAMTENEH . B 3apyOexkHBIX cTpaHax morpelieHue
bpykroB 3HaunTenbHO Bhime. Tak, B CLIA nHa nymry Hacenenus notpebdinsiercs 127 xr ¢ppyKkToB,
Opanmuu — 135 xr, I'epmanun — 126 kr, Utanuu — 187 kxr. B oguux tonpko CoeauHEHHBIX
[lItaTax onroBasi CTOMMOCTh ypoxasi 070K - nmoutu 4 mupa gojuiapoB. Cpean MHOMKECTBA COp-
TOB BBIZICIISIOTCS SIBHBIE (DaBOPUTHI: BO BCEM MHpPE MOTPEOHMTENH IMPEINOYUTAIOT XPYCTAIINE
KHCIIoBaThIe 3eneHble 1010ku "I'pennn CMUT" win cnajkue u MsIrkue KkpacHele miofst "Pen Jle-
mumec”. B Hacrosimee Bpems B Ka3zaxcraHe OCHOBHOM 11eJbl0 sIBIIsieTCSl 0OecrieueHne Hacele-
HUS CTPaHbl KAUE€CTBEHHOMW IJI0JI0BO-STOIHOM MpoayKuueit coOCTBEHHOro mpou3BojacTBa. B Ka-
3axcTaHe OOJBIIMHCTBO CTapbIX HACaKICHHUH S0JIOHM HAXOATCS B 3aIyIIEHHOM COCTOSIHUU.
OCHOBHOI NIPUYMHOMN SIBIISIETCSI OTCYTCTBUE KOMIUIEKCA arpOTEXHUYECKUX MEPOIPUITHH U dile-
MEHTApHOT0 yXOJa 3a JIepeBbsIMHU, B TOM uucie U o0pe3ku. Kak pesynbrar — cpeanss ypoxaii-
HOCTH I10 Bcel cTpaHe He mpeBbimaeT 4-6 1/ra, uto B 10-15 pa3 meHble, yem crpaHax EBpormst .
[To ntoram 2019 roma Kazaxcran moxet npousBectu okosio 300 Thic. T 510710k Ha 54 MIIpA. TeHTe
npu oluieM noteHuane poiHka 6onee 80 mapa. B mpomuiom rogy Ka3axcTaHCKHUM CaJloBOJaM
yZaJ0Ch BBIPACTUTH 222 THIC. T 3TOro (PpyKTa, rOBopuUTCs B oTyeTax KomureTa mo crarucruke
MunucrepctBa HarpkoHOoMUKH PK. OcHOBHOW 00BbeM 516710k OblT cOOpaH MHAMBUIYaTbHBIMU
IpeIpuHUMATEISIMU U pepMepcKuMuU xo3siiicTBaMu — Oonee 138,3 Toic. T: 62,5 ThIC. T Aanu xo-
3sicTBa HaceneHust U 21,6 ThIC. T — CENbCKOXO3AMUCTBEHHBIE MpeanpusaTus. Jpyrumu ciosamu,
OCHOBHOM 00BEM Ka3aXCTaHCKHUX s0JOK BhIpalIuBaeTcs HeOoNbmuMu xo3siicTBamu. [loa si0m0-
HeBbIMH cafiaMu B Kazaxcrane Haxonutcst 6osee 31,6 Toic. ra 3emnu. B Kazaxcrane cranu BbI-
pamuBath OoJiblIe SOJIOK M0 HECKOJIBKUM TJI00aIbHBIM NMpU4YMHAM. Bo-miepBbIX, pacTeT crpoc,
BO-BTOPBIX, UMIIOPT BCE €I1I€ COCTABISET CEPbE3HYIO YaCTh B ATOW OTPACIHU M, B-TPETBUX, IOCY-
JApCTBO HAYaJo MOJAJIEPKUBATh OTEUECTBEHHOTO POU3BOIUTENS, CYOCUANPYS KPETUTHBIE CTaB-
KM U BO3Bpallasi 4acTh pacxo/10B Ha MPOU3BOJCTBO. B cpeqHeM rocyaapcTBo TeM MM MHBIM 00-
pa3oM MOMOTraeT caJloBO/IaM KOMIIEHCHPOBATh 0KoJio 15% mpou3BOACTBEHHBIX HHPPACTPYKTYP-
HBIX 3aTpar. biaronpusTHeIE NMOYBEHHO-KIMMATUYECKUE YCIIOBUS loro-soctoka Kaszaxcrana
MO3BOJIIOT MOJY4aTh BBICOKOKAUECTBEHHBIE OB sI0J0K. COrjJacHO rocynapCTBEHHOW IMpo-
rpamme «ArpoousHec 2020» 3akiajKka U BbIpallliBaHNE HHTEHCUBHBIX Ca/I0OB BXOJIUT B IIEPEUCHb
MPUOPUTETHBIX WHBECTUIMOHHBIX HANPABICHUN JUISl BbIIEICHHUS MHBECTHIIMOHHOW CyOCHUAMH.
CazioBO/ICTBO CEro/iHs HAXOJIUTCS B MOUCKE MAKCHUMAJIbHO 3(PQPEKTUBHBIX PELICHUH, MOITOMY
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OTpaciib MacCOBO TEPEXOJUT HA WHTCHCHBHBIC CaJlbl, KOTOPhIE HAYMHAIOT MPUHOCUTH SIOIOKU
YK€ B MEPBBIN-BTOPOM IOl OCJIE MOCATKH.

B Anmarunckoii o6nactu Kazaxcrana miomaan WHTEHCUBHBIX SIOJOHEBBIX CaJI0B JOCTUT-
nu 2222 rektap, B 2022 roay nokaszaresb miaHupyercs gosectu 10 2600 rekrapos. [Ipu 3ToM B
peruone B 2020 roay 0XUAAOT TOAYIuTh 18,9 ThiC. TOHH ypoxkas, B 2022 roxy — 6onee 31 Thic.
ToHH. Kak oTMeuaroT B 00J1aCTHOM YIPaBJICHUU CEIbCKOTO XO3sICTBA, HA CEro/Hs IUIOLIAIU ca-
JIOB B peruoHe coctaBisioT 996,1 ra, u3 nux 402,8 ra — cemeukoBsle, 431,2 — kocToukoBsie, 161
ra — sronbl, 1 ra — opexu u 0,08 ra — BuHOrpam. Uto KacaeTcsi 3HAMEHUTOTO COpTa SIOJIOK
«Amopt», 10 32 2012-2018 roapt 214 X034HWCTBYIOMIMM CYObEKTaM PETHMOHA, BBICAUBIINM sI0-
JIOHHM ATOTO copTa Ha 728,8 ra, U3 cpeACTB MECTHOTO OropKeTa BhiesneHo 670,4 MITH TeHre cyo-
cuauit. brnaronapst atomy miomaau canoB ¢ «Anoptom» gocturiu 2000 ra. KonnuectBo caxxeH-
1eB coctaBisieT 416 Thic. TYK. B MHTEHCUBHBIX S0JIOHEBBIX CaJlaX BBIPALIUBAIOTCS TaKHE COP-
Ta, KaK «Dymxu», «onnen Jenumecy, «I'anay, «['pennu Cmuty», «CtapkpuMcony, «Aiaapeny,
«30510TON TPEBOCXOHBIN» U Apyrue. [IpoBonutcs coBmecTHas pabota U OOMEH OIBITOM IIO
MPUMEHEHHUIO COBPEMEHHBIX SIOJIOHEBBIX TEXHOJIOTHA, TOCAIOYHOMY MaTepHally CO CIEIHaIH-
ctamu u3 Uranuu, ['epmanuu, Cepoun, [onbimu, lNomnanauu, Typuumn.

ITo nanubiM Komurera no cratucruke, Kasaxcran B 2018 rony umnopruposai noutu 121
TBIC. TOHH SI0JIOK Ha cymMMy $56,2 mutH, B ocHoBHOM U3 Kutas u [Tosnbmm. [Tpu 3TOM 3Kcnopt
6510k B 2018 10 CpaBHEHMIO C MPEIBIIYIIMM TOJIO0M BBIpOC OoJiee YeM B JIBa pa3a, HO OCTaJCs
Ha HE3HAYUTEIHLHOM ypOBHE — Bcero 4 Thic. ToHH Ha $1,3 mMiH. Takum o0pa3om, mpuMepHas eM-
KOCTh «sI0JI09HOTO» phIHKA B Kazaxcrane coctaBisieT B meaoM OKoio 450 ThIC. TOHH U MOXKET
MOTEeHIMAIBHO OoleHuBaThCs B 81 muipa tenre. [IpupoaHble ycaoBuUsl BET€TalMOHHOTO NEPHOJIa
1ora u ro—Boctoka KaszaxcraHna 1mo3BoJisieT BbIpAlIMBaTh YpOXkKau IUI0JI0OB BHICOKOTO KauecTBa,
KaK Ui OTpeOJIeHNs B CBEXXEM BUJE, Tak U i nepepadotku. Ho, B T xe Bpemsl, pe3kasi KOH-
TUHEHTAJILHOCTh KJIUMAaTa B OCEHHE—3UMHHI MEPHOJI HEPEIKO MPUBOAUT K IMOIMEP3aHUI0 pac-
TEHUH, a B KOHIIE BECHBI (BO BpeMsl [[BETEHUS1) B Pe3yIbTaTe BO3BPATHBIX 3aMOPO3KOB - K THOEIH
IIBETKOB M B KOHEUHOM HMTOTe K MOTEPE 3HAUMUTEIHHON YaCTH ypoKas, YTO OYCHb CHJIBHO OTpa-
JKAeTCsl Ha PKOHOMHUKE HEOOIBIINX X03SIMCTB, CIISUAIM3UPOBAHHBIX Ha IJI0JIOBOJICTBE.

[TpombinieHHoe canoBoacTBO Kazaxcrana HykJIaeTcs B paJHKaIbHOM TMOBBIIMICHUH €T0
pPEHTA0ETHHOCTH M KOHKYPEHTOCIIOCOOHOCTH KaK Ha BHYTPEHHEM, TaK U HAa MHPOBOM PBHIHKE
¢pykToB. OTEeUeCTBEHHBI U MUPOBOM OIBIT MMOKA3bIBAIOT, YTO PELICHHE 3TOW 3a/adl B COBpeE-
MEHHBIX YCJIOBHUSX BO3MOYKHO JIMIIb MOCPEACTBOM CO3JaHUSl CKOPOIUIOJHBIX, BBICOKOIPOIYK-
TUBHBIX M CTaOWJIBHO IUIOJOHOCAIINX canoB. HecMoTpsi HA 3HAUUTENBHBIN HUMIOPT TUIOOBOM
MPOYKIIMK TOTPEOHOCTh HACENIEHUS B HEW MOJHOCTBIO HE YAOBIETBOpseTcs. Baxueimum ¢ak-
TOPOM JIOCTHKEHHUSI YTPAu€HHOW IMPOJIOBOJIHCTBEHHON O€30MaCHOCTH SIBIIAETCS MMIIOPTO3aMe-
[IEHHEe, TO €CTh YaCTUYHAs WIM TOJHAs 3aMeHa UMIOopTa 00K Ha oTeuecTBeHHbIC. [ num-
nopTo3ameIieHusi (GPyKTOB Ha arpornpoAyKTOBOM PHIHKE HEOOXOJMMO YBETUYMBATH BAJIOBBIN
cOOp MIIO/I0B, YTO MOKHO PEIINTh MPUMEHEHHEM HOBBIX TEXHOJIOTHIA, Tepexo/ia JaHHOTO OU3He-
ca B ycTOMYMBOE pa3BuTHE. IHTEHCHBHOE CaTOBOICTBO 00ECTIEYMBAET BHICOKMM BBIXOJ] TPOIYK-
[IUU C €IUHUIBI TUIOIIAIU HACAXKICHUH, OBICTPBIN BO3BPAT KATUTAIOBIOKEHHH, aKTUBHYIO COP-
TOCMEHY, ONPEACIISIONIYI0 OJArONPHUATHYIO KOJOTHYECKYIO U, B YaCTHOCTH, (DUTONMATOTEHHYIO
00CTaHOBKY TEPPUTOPHH M POCT KadecTBa IUIOJOBOW MPOAYKUIUU. [ TaBHBIM YCIOBHEM YCHEII-
HOTO Pa3BUTHUS Ka3aXCTAHCKOTO IIJIOJOBOJICTBA SIBJISIETCS HAYYHO-OOOCHOBAaHHOE pa3MelieHHE
TOBapHBIX HACAXKJICHUN MO IPUPOIHBIM 30HAM C YYETOM BCEX COLUAIBHO — SKOHOMHYECKUX BO-
MpoCoB (MaTEepUAIBHO — TEXHUYECKUE BO3ZMOXXHOCTH, O0ECIIEYCHHOCTh TPYIOBBIMU PECYpPCaAMU,
XpaHUJIHINA U TIepepadaThIBAIOIINE IPEANPUSLTHS, PHIHKUA COBITA U JIP.), U HAYYHO — 0OOCHOBAH-
HOE palOHUPOBAHKME TEPPUTOPHUH VISl PA3IMYHBIX TOPoa U cOpTOoB. COBPEMEHHOE TTPOMBITIICH-
HOE€ CaJIOBOJICTBO TPEOYeT HEMAIIBIX KAMUTAIOBIOXKEHUH, K TOMY K€ CaJIOBOJICTBO TaKKe, KaK U
arpapHbIii OM3HEC UMEET CBOIO JOJI0 PUCKA U 3TO KACAETCs B TIEPBYIO OYEPEIb MOTOAHBIX YCIIO-
BUI, BHE3amHas 3acyxa, yparaH W CHJIbHBIE 3aMOPO3KH MOTYT TOTYyOWUTh ypoxail U camu
HacaxaeHusi. Ho ¢ mpuMeHeHneM COBPEMEHHBIX TEXHOJIOTHH MPOIEHT PUCKAa MOXHO CHU3HT,
TOT >K€ KaleJIbHBIN MMOJIUB MO3BOJIUT U30€KaTh MOTEPIO CAXKEHIIEB M YpOXKasi OT BHE3AIMHOM 3acy-
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XH{, a HAJKPOHOBBIM ITOJIMB CHU3HUT MOTEPU OT BHE3AIIHBIX BECEHHUX 3aMOpPO3KOB. Emi€ onuH
OYCHb BAXHBI MOMEHT SI0JIOHEBOTO OM3HECA — CPOKH OKYIAeMOCTH KaIUTAJIOBIIOXKEHUH, TYT
HEMAJIOBRXXHYIO POJIb UTPACT TEXHOJIOTHS BhIpAIIMBAHUS sIOJIOHEBOTO CaJia.

Kazaxcran skcopTupyeT COBCEM HEMHOTO S0JI0K 10 CPaBHEHHIO C TEM, CKOJILKO 3aBO3UT,
OJIHAKO B POCTE IKCIIOPTA €CTh CEPhE3HBIN MPOrPecC U MOTEHIMAI. TakuM 00pa3oM, COBPEMEH-
HOE COCTOSHME caoBojicTBa B Kazaxcrane, roka 4To, OTCTa€T B CBOEM Pa3BUTUHM OT MHOTHUX 3a-
pyOexHbIX cTpaH. COOTBETCTBEHHO, HAllled pecrmyOiinke HeoOXoaumMa MHTEHCU(HUKAIHS Ccalo-
BOJICTBA. HE0OX0IMMO UMETH CETh CIECIHAIM3UPOBAHHBIX ITMTOMHHUKOB JIJISl BBIPALTUBAHUS 3710-
POBOTO TOCAOYHOTO MaTepUaia, KOTOPBIA JOHKEH OTBEYaTh OCHOBHBIM TPEOOBAaHUSM U CTaH-
JapTaM KadecTBa. Y IENATh OOJIbIIE BHUMAHHUS KOHIIEHTPAIIMH CaJIOBOJCTBA B CIEIIHATHU3UPO-
BAHHBIX MPEANPUITUAX, YCKOPUTh PACKOPYEBKY CTapbhIX MAJIONPOAYKTUBHBIX HACaXIACHUU U
YBEJIUYHUTH 3aKJIaJIKy HHTCHCUBHBIX CaJ0OB Ha KApPJIMKOBBIX M MOJYKaPJIUKOBBIX MoaBosx. Obec-
MEYNTh XO35MCTBA CHEUUAIM3UPOBAHHON CaJOBOM TEXHUKOW, COBPEMEHHBIMU IUIOJOXPAHUIU-
IaMd M YCWIMTh TOCYJAPCTBEHHYIO MOIJCPKKY IO 3aKJIaJKEe U YXOJy 3a MHOIOJICTHUMHU
HACAKJICHUSMH. Y BEJIMUEHUE BaJOBOIO ITPOU3BOACTBA IIJIOJ0B, Ar0J U BUHOrPaaa JOJKHO OCY-
HIECTBJIATHCSA HE TOJIBKO 32 CUET PACIIUPEHUS TUTOMIAAN HACaKICHUH, HO U 32 CUYeT MHTECHCU(U-
KallMy OTPacii Ha OCHOBE MPABWIHHOM COPTOBOM MOJUTUKH, HAYYHO OOOCHOBAHHOTO pa3Mellle-
HUS TIOPOJT U COPTOB, COBPEMEHHBIX TEXHOJIOTHH, (PMHAHCOBOTO M TEXHUYECKOTO OOecreueHus
OTpaciu.
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AHAJIN3 HEOBXOUMOCTHU OPOLIEHUSA CAXAPHOU CBEKJIbBI
B YCJIOBUSAX BEJIAPYCH IJIAA HOJYYEHUSA CTABUJIBHO BBICOKUX YPO-
KAEB

Haob3o0poe C.B. cmapwuit npenooasamens
YO «benopycckas eocyoapcmeentas cebcKoXo35aucmeeHHas akademusy, 2. I opxu
Pecnybnuxa berapyco
Pe3iome. B cratne MNPpUBOAUTCA aHAJIU3 (baKTPI‘IeCKI/IX MMPOU3BOACTBCHHBIX JAHHBIX IO BbIpAlllMBAHUIO Ca-
xapHo# cBekibl B Pecriyomku benapycs 3a 2010-2020 rr. O6pamaercss BHUMaHKE Ha TO, YTO B pPe3yJIbTaTe BO3/ie-
JIbIBAHUA caxapﬂoﬁ CBCKJIbI B&JXHO HE€ TOJIbKO MPaBUJILHO U BOBPEMS BBIINOJHATH BCE TCXHOJOIMYCCKUE MTPOLECCHI,
HO ¥ YUYUTBIBATb NOYBCHHBIC XaPAKTCPUCTUKHN nnoma)lei/i II0CeBa U HCO6XOZ[I/IMOCTI) OpomIIeHNA CaXﬁpHOI\/'I CBCKIJIBI B
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Pecmry6imke bemapycs.
KioueBble ci10Ba: caxapHasi CBEKJIa, YPOKAWHOCTb CaxapHO# CBEKIIbl, FOCYAapPCTBEHHAs MOJIEPIKKA, IKC-
MOPT caxapa.

Resume. The article analyzes the actual production data for the cultivation of sugar beet in the Republic of
Belarus for 2010-2020. Attention is drawn to the fact that as a result of sugar beet cultivation, it is important not
only to perform all technological processes correctly and on time, but also to take into account the soil
characteristics of the sown areas and the need for irrigation of sugar beet in the Republic of Belarus.

BBenenue

CaxapHasi CBEKJIa SIBJIICTCSI OCHOBHOHM KYyJbTYpPOW HCITOJIB3YEMOW B KaueCTBE CHIPhS IS
npous3BojcTBa caxapa. CaxapHas otpaciab benmapycu xapaktepusyercs YCTOWYMBBIM POCTOM
MIPOM3BOJICTBA caxapa. B cBsI3u C 3TUM IPOU3BOJACTBO caxapa B HACTOSAIIEE BPEMS SIBJISETCS OJI-
HUM U3 IPUOPUTETHBIX HAMPABICHUNA COIMAIIBHO-DKOHOMUYECKOTO pa3BuTus Pecnyonvku bena-
pPYCh.

Jliist obecniedeHus IPOAOBOJIBCTBEHHOM Oe30omacHOCTH benapycu ObUTM MPUHSATHI MEPHI 110
CYIIIECTBEHHOMY YBEITHYEHHUIO 00bEMOB ITPOM3BOJICTBA caxapa.

Benopycckue cBekiionepepadaThIBarONINe MPEIMPHUITHS TPOBEIH CYIIECTBEHHYIO MOJEp-
Huzanuio. [IpousBoacTBoM caxapa - mecka B PecmyOnuke benapychk 3aHumarorcs 4 caxapHbIX
3aBoga: OAO «l'opoxeiickuii caxapHblii koMOnHAT», OAQO «JKaOMHKOBCKHI caxapHBIA 3aBOJIY,
OAO «Cxupnensckuii caxapubii komOuHaT», OAO «Ciynkuii caxapopauHaIHBI KOMOMHAT.
Ha monmepHHM3amuio 4eThIpeX caxapHBIX 3aBOJIOB MHBECTHUPYETCs Oosiee 55 MIIH JOJII., YTOOBI
BBIXOJIUTh HA PHIHKU C KOHKYPEHTHOW MTPOTYKIIHECH.

B nacrosmee Bpemsi Pecniyonuka benapyck 3annMaet oaHo u3 maupyromux mect B CHI,
0 MTPOM3BOJICTBY caxapa W3 CBEKJIbI Ha AYIy HaceleHus. bernopycckue celeKIMoHEePhl BhIBEIH
MHOTO IIEHHBIX BBICOKOCAXapHUCTHIX COPTOB, MOTYUYMBIIUX MUPOBOE MTPU3HAHUE.

OcHoBHAA YacTh

HccnenoBanne muHAMUKHA BO3ZETBIBAaHUS caxapHOW CBEeKibl B bemapycu roBoput o0 ee
yBenuueHuH. B obmieM, mo pecnyOirke Mo BhIpAIllMBAHHUE CaXapHOW CBEKIIBI OBLIO 3aHSATO B
2010 r. 97,3 thIC.TA., 3aTeM Habmoaancs poct 1o 2014 r. u cocrasmia 105,8 teic. Ta, HO K 2016 T
9TOT MoOKa3aTenab cHu3WiIcA Ha 9%. B 2017 r. nabmonaercsa poct Ha 4,4% k 2016 rony, HO B
2020 roay mutomaas coctaBuiia 84,6 THIC. Ta - 3TO MUHUMAJIBHBIN TTOKa3aTeNb 3a MOCIIETHUE JIe-
CSITh JIET.

[Tnomanu moceBa caxapHoi cBekibl B Pecyommke benapycs 3a 2010-2020rr. oToOpaxke-
Hbl Ha pucyHke 1. [1,2].
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Puc. 1. [Inomanu noceBa caxapHoii cBekJibl B Pecmydiiuke beaapycs 3a 2010-2020 rr, Thic. ra.

YpokalfHOCTh caxapHOU CBEKJIBI yBennuminack Ha 87 m/ra, ¢ 2010 mo 2020rr u coctaBuia
482 u/ra, a x 2019 r. ona cam3unack Ha 39 1/ra. Kak BuauM u3 puc. 2 Haubousblias yposxai-
HOCTh 3a uccaeayeMbiit nepuos Oosia B 2019 roay u cocraBmna 521 n/ra. MunnMansHas ypo-
)aitHocTh HaOmonanack B 2015 r. u cocraBuna 330 nieHTHepa ¢ rekrapa, uto Ha 31,5% Hike
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aHaiornyHoro nokasarens 2020 r. JluHaMuka yposkailHOCTH, 1I/Ta caxapHOU CBEKIJIBI B Peciy0-
nuke bemapyck 3a 2010-2020rr. oToOpaxkeHa Ha pucyHke 2 [1,2].

VYpoxaifiHOCTh caxapHOU CBEKJIbI XapaKTepu3yeTcs HeoqHo3HayHO: pocToM ¢ 2010 mo 2012
rr. (¢ 395 ThIC. T 10 485 THIC. T), 3aTeM HeOosboe cHkeHus B 2013 T 1o 437 ThIC. T., OIATH
poct Ha 5,6% u pe3koe cHmkeHue B 2015r. A 2019 rog Obur camsliii yposkaiineiii ¢ 2010 roga,
YTO JAaeT XOPOIIUE MePCHEKTUBBI [ TalbHEHILero pocTa.
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Puc. 2 - YpouxkaiiHocTH, I/Ta caxapHoii cBekJibl B Pecniy6imke Benapycs 3a 2010-2020 rr

[Ipoananu3upyeM OJIHy U3 NMPUYUH BIMSIOUIYIO HAa ypoxkaill — meTeoycioBusi. BecHol, B
Hayajie BereTaluy pacTeHuM, 3amacel MPOyKTUBHON BJIard B IOYBE OOBIYHO OBIBAIOT XOPOIINE -
B METPOBOM CJIO€ Ha CYTJIMHUCTBIX Mo4Bax OoHU cocTaBisitoT 200-300 mm/ra. 3aTeM, ¢ MOBBIIIIe-
HUEM TEeMIepaTyphl M YBEIMYCHHEM TpPaHCIHMPAIMH, 3alachl BJIard MOCTEIIEHHO YOBIBAIOT - 10
45-80 MM Ha cynecuyaHbIX U 10 65-120 MM Ha CYTTTUHUCTBIX MOYBaX (B HIOJIE - aBTYCTE), YTO SIB-
HO HenoctarouHo. CojepkaHue MPOAYKTUBHOM BJIard B aXOTHOM CJIO€ OCEHbIO M BECHOM J10-
cTUTaeT MakcuMym 36-40 MM Ha CYTNIMHUCTHIX, 26-30 MM Ha sierkocyrmuHHUCThIX, 20-30 MM (B
HEHTPAIbHON YacTu peciyonku) u 13-17 Mum (Ha 1ore) Ha cyrnecyaHbIxX moysax [3].

Knumat 30Hb1 cBekiocessHusi PecriyOnuku benapych B OCHOBHOM OnarompusTeH Ui I1Mo-
Jy4eHHUs] BBICOKHMX YPOXKaeB M KauyecTBa CaxXapHOW CBEKJIbl, OJIHAKO MOTOJAHbBIE YCJIOBMS roja
OKa3bIBAIOT 3HAYUTEJIBHOE BIUSHUE HA YPOXKal U €r0 Ka4eCTBO.

[Ipn ananuze MeTEOpPOTOTNYECKUX JAHHBIX, MOXKHO CAENAaTh BBIBOJ, YTO U3 BCEX JIET HC-
cienoBanus 2015 rog ObUT caMbIM CYXHM, HEIOCTATOYHBIM Ha OCAJKU, UX KOJUYECTBO 3a Bere-
TalMOHHBIN NepHuoJ] OBbLJIO MEHbIIE HOPMBI, YTO U J1ajo MaJeHHe B OCHOBHOM Iepuoj Habopa
Macchl KopHerona (uwonb — aBryct). B 2019 roay, rae Oblia JOCTUTHYTa MakCUMalbHas ypo-
YKaHOCTh, OCAJIKOB OBLJIO JIOCTATOYHO B Mepuoj pocTta KopHeriona. OcobeHHocThiOo Pecmy6-
nuKn benapych sBisieTcst TO, 4TO OHA PACIIOJIOKEHA B 30HE HEPABHOMEPHOI'O PACIpPEEICHHUS
aTMOC(EpHBIX OCAZAKOB — YYacCTHJIUCh NEPUOABI C MPOJOJKUTEIBHBIMU 3aCyXaMH, MO3TOMY
MPUPOJHO-KIMMATHUECKUE YCIOBUS JJI BO3/IETbIBAaHUSI CaXapHOM CBEKJIbI HE BCET/IA SBIISIOTCA
ONTUMATHHBIMU

CaxapHas cBekJa sIBISeTCS OIHON U3 (D ()EKTUBHBIX MPOTOBOIBLCTBEHHBIX KYIBTYp, HC-
MOJIb3YEMBIX JJIsl IPOU3BOJCTBA caxapa.

Haubounee npuroansl 1uis caxapHOH CBEKJIbI CYTJIIMHUCTBIE TIOYBBI, B LIE€JIOM 110 pecIyOInKe
Ha HHUX pa3memaercs okoyio 37% mamuu. boneie Bcero mx B BurteOckoi, MoruieBckoit u
MuHncko#t obnacTsax, oueHb Mano B bpectckoit (8,7%). OcHOBHas e IMIOMAAb MaXOTHBIX 3e-
MeNb pecnyOuKHy, BKIIIOUas OCHOBHBIE 30HBI CBeKJocesHUus bpecrckoit u I'poaHeHckoi obuna-
CTEM, pacrookeHa Ha IECYaHbIX U CYIIECYaHbIX [10YBaX.

Oco0eHHOCThIO PECITYOJIMKH SBIISIETCS TO, YTO OHA PACIOJIOKEHA B 30HE HEPaBHOMEPHOTO
pacnpeneneHuss 0CaJlkOB — YYacCTHJIUCh NMEPHOAbl MPOJOJIKUTEIBHON 3aCyXH, IMOATOMY IpH-
POHO-KJIMMATUYECKUE YCIIOBUS JIJIsl BO3/IETBIBAHUS CaXapHOM CBEKJIbI HE BCETAa SBISAIOTCS OI-
TUMaJIbHBIMHU.

OnbITHas Hay4yHas CTAHLMS 10 CaXapHOM CBEKJIE YCTAHOBHIIA, YTO BBHICOKUE ypOXkKau KOp-
Her1o10B (Oosiee 60 T/ra) Moxy4yanu B TOABI, KOTJA B JIETHHE MECAIIBI BBIIAalI0 MAaKCUMAIIbHOE
KOJINYeCTBO ocaakoB (280 MM mpu cpenHeil MHOrosetHeil 216 MM) B codYeTaHHMM C CyMMOMH
CPEIHECYTOYHBIX TEMIIEpaTyp BO3ayxa, omm3koi Kk HopMe — 1550°C. DkcTpeManbHO Kapkas v
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cyxas Iorojia Ha pPOTSHKEHUH UIOHS, UI0JI U aBrycra (ocaakos okono 100 mm, cymma temnepa-
Typ Bo3ayxa 1700-1750°C) camxkana ypoxaii kopaeriofos a0 28-30 1/ra. Hauseiciiee coaep-
KaHue caxapa B KopHeronax (19-20%) xapakTepHoO B roJibl C OY€Hb CyXUMH CEHTIOpEM M OK-
Ts10pem (30-50% ocaakoB OT HOpMbI), a MEHUMaTbHOE (15-16%) — 1pu OYeHb BIAXKHOU MOro/1e
B CEHTAOpE U OKTSOpE.

AHanu3 HayYHO-TEXHUUYECKUX MATEpUAIOB U MPAKTHUUYECKOIO OMbITa YKa3bIBa€T HA HEIO-
CTaTOYHYIO N3YYEHHOCTh BO3/EIIbIBAHMSI CaXapHOM CBEKJIbI B YCIOBUSX opoleHus benapycu

B cBsi3u ¢ 3TUM aKTyajgbHBIM OCTAETCSl BOIPOC COBEPIICHCTBOBAHUS 3JIEMEHTOB TEXHOJIO-
THYECKOTO MpOoIecca caxapHOW CBEKIIbI, 00ECIeUMBAIOMINX IMOJyYCHHE BBICOKMX YCTOWYHMBBIX
ypO>KaeB

OpHUM U3 MPUOPUTETHBIX HANPABICHUH B PEUICHWU JAHHOTO Bompoca sBisieTcs 3ddex-
TUBHOE HCII0JIb30BAHUE OPOCHUTEIHLHOM BOABI M1 MUHEPAIbHBIX ynoOpeHuil. B cBs3u ¢ 3TuMm uc-
CJICZIOBAaHUS NPEAYCMATPUBAIOT U3yUCHHUE PEKUMa OPOLICHUS U yIOOPEHHUsI CaxapHOW CBEKJIbI B
ycnoBusix benapycu.

B 2017 rogy 6but0 HayaTO MCCIEIOBAaHUE MO OPOIIECHHUIO CAXapHOW CBEKJIBI HA ONBITHOM
nosne «TymkoBo» benopycckoi rocyaapCTBEHHOM CEJIbCKOXO3IMCTBEHHOM aKaJeMMH, pacIioio-
»eHHOM B 11. Yapusl ['openxoro paiiona Morusnesckoil oonactu. IlouBa — nepHOBO-TI0A30/1MCTasA
JIETKOCYTJIMHKCTAsA, PA3BUBAIONIASICS HA JIETKOM IbUIEBATOM JIECCOBHIHOM CYTJIMHKE, MOJCTHIIA-
€MOM MOPEHBIM CYTJIMHKOM Ha IIyOHMHE OKOJIO 1M.

L{enb uccnenoBaHUN — YCTAHOBUTH MOKA3aTesH BIaroodecrneyeHHOCTH U 000CHOBATH OII-
TUMAaJIbHbIE PEKUMBI OPOLIEHUS B COUYETAHUM C BHECEHMEM PA3JIMYHbBIX /103 ya00peHui, obec-
MeYUBAIOIINE CTAOUIBbHYIO BBICOKYIO YPOKAHOCTh CaxapHOW CBEKJIBI B YCIOBHSX BOCTOKa be-
JapycH.

OpoiteHne MPOBOJUTCS J0KAEBAIBHON MalkHOK Zimmtik.

Cxema onbiTa

dakrtop A.

Y CTaHOBUTH PEXHUM OPOILICHUS CaXxapHOM CBEKJIbI Ha IEPHOBO-TIOI30IMCTHIX CYTIIMHUCTHIX
NOYBaxX U BIMSHUE YBIAKHEHUS HA YPO)KalfHOCTh caXapHOM CBEKJIBI, U pacyE€THOM riryOuHe 0-
40cM c10sl IOYBHI.

Bapuant 1Iloanep:xanus BiaxHocTu nmousbl B cioe 0-40cMm mpu HUKHEN TpaHUIE pery-
nupoBanue Biraxnoctu 80% HB

Bapuant 2[loanep:xanus BiaxHOCTH NouBbI B cinoe 0-40cMm mpu HUXKHEN TpaHUIE pery-
nupoBanue Biraxknoctu 70% HB

Bapuant 3Iloanep:xanus BiaxHOCTH NouBbI B cinoe 0-40cMm mpu HMKHEN TpaHUIE pery-
nupoBaHue Biraxxknoctu 60% HB

Bapuanrt 4 be3 opomeHusl.

®axkrop B.

N3yunTh BIUSHHE J]03 BHECEHMsS MUHEPAIbHBIX YA0OpEHMi caxapHON CBEKIBI, Ha ypo-
allHOCTh Ha (JOHE PEKUMa OPOILIEHUS.

a) I[03a y,Z[O6peHI/I$I leopgoKlgo

6) ,21033 yn06peHI/151 N150P110K300

Jly1s onBITOB MCTIOIB30BaH cOpT — benmnonsk.

B pesynbprare npoBeaeHHbIX uccnenoBanui B 2017-2019 roxy monmydeHsl 3Ha4€HHS OpO-
CUTEJIBHON HOPMBI 10 BapHaHTaM I0JIEBOro onbiTa. Ha 0OCHOBaHMM NOJMBHBIX U OPOCUTEIBHBIX
HOPM OIIpe/IeNieH PEeXUM OPOLIECHHUS CaXapHOW CBEKJIBI.

B pesynbTare omnbiTa Haubosblee 3HAYCHUE OPOCUTENBHOM HOpMBI (750 M>/ra) cooTBeT-
CTBYET BapHaHTY C HWKHUM TIpeesioM peryiaupoBanus Biaro3amnacoB 80 % HB. OpocurenpHas
HOpMa JJI BapHaHTa ¢ HWKHMM mpenenoM peryauposanus 70% HB cocrasuna 600 M/ra.
HanmMenbiee 3HaueHne opocutenbHONM HOpMbI 300 M/ra COOTBETCTBYET BAapUaHTY C HWKHUM
npenenoM peryauposanus 60% HB.

YpoxaltHOCTh CENbCKOXO3SUCTBEHHBIX KYJIBTYp SIBISETCSI OCHOBHBIM (DaKTOPOM XapakTe-
PHU3YIOIIHUM ONPaBIAHHOCTH OPOIIEHUSI.
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B pesynbrare npoBeneHMs OIBITA IOJYyYEHBl 3HAYECHUS YPOXKANHOCTU CaXxapHOM CBEKIIBL.
Bennunna yposkaitHOCTH 110 BapuaHTaM MpUBeIeHa B TaoI. 1.

[Tpu aHamM3e MOXHO ClIeNaTh BBIBOJBI, YTO HauOolee 3(HEKTUBHO MPU OPOIIICHUH caxap-
HOM CBEKJIBI SIBJISIETCS, BApUAHT 2 MOACPKaHUS BIAKHOCTH MOUYBHI B ciioe 0-40cM npu HUKHEH

rpanuile peryaupoBanue BuaxHoctu 70% HB. [TonyueHnnbie pe3yabTaThl OKa3bIBAOT,
Taoauna 1
Ypo:xaliHOCTh CAXapHOIi CBeKJIbI IIPH PA3HBIX 103aX BHeceHUs yno0peHuii B cpeadem 3a 2017-2019 rr, 1/ra.

r bes Huxnsas rpanuna Huxnsas rpanuna Hwxnss rpanuna
o opomeHus | perynupoBanus 60% HB | perynupoBanus 70% HB | peryauposanus 80% HB
DaxTop A

Cpennsis | 61,5 | 72,7 | 102,6 | 94,1
®akrop B (N120Pg0oKis0)

Cpemnss | 686 | 84,0 | 110,9 | 102,2
®akrop B (N150P110K300)

Cpemnss | 775 | 88,3 | 117,1 | 108,6

YTO CJelyeT MOHMMATh MPH YBEITUYEHHH BIIAXKHOCTU HE BCETJa MOXHO TOJIYYUTh OOJBIION
ypO’Kaid, TO3TOMY UCCIICIOBAaHKME HAIPABJICHBI HAUTH TIPHUJEN, TIPH KOTOPOM PEXKHM OpPOIICHHS
M03BOJIUT 3P (HEKTUBHO HCIIONIB30BATh OPOCUTENBHYIO BOJIY U MOJIy4aTh MaKCUMAaJIbHBIE YPOKaU.
CoOumoienne pa3paboTaHHOTO PEKMMA OPOIICHUS MMO3BOJIMT B YCIOBUSX CIIOKHBIICHCS HAIPSI-
JKEHHOH BOJIOXO3SIMICTBEHHON 0OCTAaHOBKH, ITOBBICUThH BAJIOBOM COOp CaxapHOM CBEKIIBI C TEX JKE
ILTIOIIAJICH.

3akiaiouenue

PecniyObiuka benapyck B HacToslee BpeMsl XapaKTEpU3yeTCsl Kak roCylapcTBO C Iep-
CHEKTHBHBIM PA3BUTHEM CaxapHOW OTpaciu. YBEIWYMBAIOTCS MOIIHOCTh IO HepepadoTke
CBEKJIMYHOI'O ChIPbsl, 00bEMBI CaxapHOIl CBEKJIbl Ha YLy HACEIEHMsI, CHUKAETCS J10JIsl UMIIOPTa
B pecnyOyinKy. YBenuuuBaercs ypoBeHb KOHKypeHuuu co crpanamMu CHI' u EC. Takum obpa-
30M, 3Ta OTPACIIb SBJISETCS OJHOW M3 pa3BUBAIOIICHCS B peclyOIMKH U YPOBEHb €€ Pa3BUTHS B
3HAQYUTEIILHOM CTENEHU 3aBUCUT HE BCErja OT ILIOLIANH, COPTA, U TEXHOJIOIMHU BO3/EIIbIBAHUS,
HO M OT MPUPOJHBIX ycinoBuil PecnyOnuku bemapych kak 3TO Mmokasaji 3aCylUIMBBIA MEPHOJ B
2015 rony u 6naronpusitabie ycnosus B 2019 rony.
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HNnuTencuBHOE pacTCHUEBOACTBO C YCTOﬁqHBO BBICOKMMHU YpOXKasiMU KYJIbTYP BCIACT K PE3-
KOMY MOBBIIICHUIO MMOTJIOMICHUA KAJIbIOWUA U Mariud U3 IIOYBLI, IO3TOMY 3a IMOCIICIHUC I'OAbI I10-
BCEMCCTHO YBCIIMYHUBAIOTCS IIJIOMAAMW KUCJIBIX IIOYB [1]

Tab6uuna 1. XapakrepucTnka 3G eKTHBHBIX TeXHOJI0THil H3BECTKOBAHMSA

HasBanue

Kparkoe onucanue

[MonoxurenbHblit a3 ekt

TeXHOJIOTUsI W3BECTKOBAHHMS MECTHBIMH H3-
BECTHSKOBBIMH MarepuajiamMu B benropon-
CKOi1 o0nactu

HUcnone3yercst nedexat (otxonm
caxapoBapeHus) u Men. Haunbompmmii a¢dext
JIOCTUraeTCs NMPH COBMELICHUN U3BECTKOBaHUS
C yI0OpeHHEeM OPraHUKOM.

Poct ypoxalHOCTH COCTaBISET: O3UMOM
MueHupl  3—7, suMeHs 2-5, caxapHOit
cBekibl — 40-100, mouepHs! (cena) — 7-15,
KyKypy3bl (Ha cuioc) — 30-70 w/ra [3].

DHeprocOeperaromas  TEXHOJIOTUS  BOCCTa-
HOBJICHHSI 3aJIEXKHBIX 3eMellb

TlepBslit 5Tamn - nepBu4Has 00paboTKa 1Mo pas-
PYLICHHIO AEpHMHBI, BTOPOW 3Tam - BOCCTa-
HOBJICHHE IUIonOpoaus. Vcrnonp3oBaHue MOY-
BooOpabarsiBaromiero arperara YKIIA-2,4.

YMeHbIICHHE 3aTpaT  JHEPIuH Ha
273,5M/Ix/ra, pacxoma TomimBa Ha 3.4
Kkr/ra u Tpynosarpar Ha 0,39 dgem.-4/ mo
CPaBHEHUIO ¢ PEKOMEHyeMOH TeXHOJIOTHEeH

[4].

TexHONMOTUSI COXpaHEHUs IUIOJOPOAHS IIOYB
Cubupckoro peruona

Bkiroyaer panuoHaIbHOE TEPPUTOPHAIBHO-
30HAIBHOE pPa3MELICHHE OTpaciel I0JIeBOA-
CTBA, MHBECTHIMM B HHTCHCHUBHBIC CHCTEMBI
3eMIICIICNHS, XHMH3alUd M MEJIHOPALUH,
OCBOCHUE MECTHBIX arpOPECYPCOB.

YcrpaHeHue erpaganyy moys, COXpaHeHUE
1 TOBBILLICHUE TUI0J0POHs TTOUB [5].

TexXHOMOTUsl U3BECTKOBAHHS C MPUMEHEHHEM
(hochOpHBIX U IMHKOBBIX YI0OpeHUit

U3BecTkoBanue 00NBIION 10301 1,5 K.T.

Oxonomust docdopHbix ynoOpenuit 25%.
YpokalfiHOCTb 03MMOH MIIEHUIBI YBEIUYHU-
Baercsi Ha 30% [6].

TexHONIOTHs N3BECTKOBAHUS YEPHO3EMOB

M3BecTkoBaHWE  TPOBOAMUTCS  KaJbIIMEBBIM
MeJMOpaHTOM Ha 12-ii ro nocneneicTBus.

CriocoOCTBYeT  HAKOIUICHHIO  OOJBILEro
KOJINYECTBA KaJbLHS [0 CPABHEHHUIO C HEH3-
BECTKOBAHHBIMU BapUAHTAMH, YBEIMYECHHIO
HPOLICHTA cojiepKanus rymyca [7].

TexHOMOrUs HM3BECTKOBAHMUS B ILIECTUIONb-
HOM 3€pHOTPaBSIHOINIPOMNAIIHOM CEBOOOOPOTE
Ha TEMHO-CEpOH JIECHOW IIOYBE TSKEIOro
TPaHyJIOMETPUYECKOT0 COCTaBA

B xauecTBe MenmOpaHTa NPUMEHSETCA [OJIO-
MHTOBas MyKa.
N3BectkoBanue 1,5 HOPMBI I'.K.

VBenuueHHe  MPOAYKTUBHOCTH  KYJBTYP
ceBoobopoTra Ha 14,6%. CoBMecTHOE Ipu-
MCHEHHE MHHEPaNbHBIX YIOOpeHHil ¢ W3-
BECTKOBAaHMEM I103BOJIMJIO HOBBICHTH IIPO-
JIYKTHBHOCTB ceBooOopora Ha 42,6% [8].

TexHONIOTHs N3BECTKOBAHUS YEPHO3EMOB

B kagectBe MEIMopaHnTa MPUMEHACTCS H0JIO-
MHUTOBas MyKa.

Viydmaercss CTpyKTypa M (U3HUYECKHe
CBOWCTBA YepHO3eMa BbILIEIOYEHHOr O [9].

TexHONOrHUsS W3BECTKOBAHMS paJMOAKTUBHO
3arps3HEHHBIX [TOYB

Buecenne wu3BectH u APYruxX H3BECTKOBBIX
MaTe€puajioB, B 3aBHUCUMOCTH OT YPOBHSA 3a-
TPASHCHUA U KMCJIOTHOCTH ITOYBBI

CrocoOCTBYeT CHIDKCHUIO — ITOCTYIUICHUS
PaIMOHYKIIMIOB B CEIBbCKOXO3SICTBEHHBIC
KynbTyphl B 1,5-3,0 pasza

Taxue ¢dakTopsl 00ycIaBIMBaOT HEOOXOJUMOCTh MIPOBOAUTH MAaCIITAOHOE MU3BECTKOBAHUE,

KOTOpOE TIO3BOJISIET YCTPAHUTH aKTYaIbHYIO 1 OOMEHHYIO KUCIOTHOCTh, CHU3UTh THIPOJIUTHY E-
CKYIO KHCJIOTHOCTb, IIOBBICUTH HACBIIIEHHOCTh MOYBBI OCHOBAHUSAMH, YTO CPa3y ke OTpakaeTcs
Ha TOBBIIICHUH IJI0A0poausa 1oyB. [lo maHHBIM HcciienoBaTeneil U3BECTKOBAHUE CPEIHE- U
CHUJIBHOKHCIIBIX JIEPHOBO-TIOJI30JUCTHIX TOYBAX OOECIEUYMBACT YBEIUUYEHUE YPOKAWHOCTH ISt
03UMOM MIIIEHUIIBI HA 7 1/Ta, PKH, IPOBOM MINEHUIIBI, SYUMEHS Ha 5 11/Ta, KIIEBEPHOTo ceHa Ha 15
1/ra, caxapHoi, KOpMOBOM cBeKJIbI, KamycThl Ha 100 11/ra, KyKypy3bl (3eneHas macca) Ha 70 11,
kaptodens Ha 20 1y/ra [2].

PazpaboTtka cmoco6oB >P(HEeKTUBHOTO W3BECTKOBAHMS BEAETCS MOCTOSHHO, B Tabmuie |
MPEJICTaBICHB HEKOTOPBIE PE3YNIbTAaThl HAYYHBIX HCCIIEIOBAaHUM B JaHHOW OONACTH, OTIHYAI0-
HIMeCss KOHKYPEHTOCTIOCOOHBIMH XapaKTEPUCTUKAMM.

O060061mas npeacTaBlIeHHYI0 WH(DOPMAILIMIO, MOKHO CIeNaTh BBIBOA, 4TO 3((HEKTHUBHOCTS,
WHHOBAIIUH U PECYypCOCOEPEKEHNE TP MPOBEACHUN U3BECTKOBAHUS KUCIBIX IMOYB O0OecreynBa-
I0TCSI UCTIONIb30BAHUEM MECTHBIX M3BECTHSKOBBIX MaTEPHAIIOB; PalliO
HaJbHBIM TIPUMEHEHUEM OUYEPETHOCTH MPU U3BECTKOBAHUU TOJIEH CEBOOOOPOTA; COBMEIIEHUEM
M3BECTKOBAHMS C BHECEHHEM YIOOPEHMUIi; UCTIOTb30BaHUEM COBPEMEHHOTO MOYBOOOpabaThIiBa-
fo1ero 000pyI0BaHUs, WHBECTUIIMSIMU B WHTEHCHUBHBIC CHUCTEMBI 3€MJICIEIHS, XUMHU3AMUN U
MEJIUOPALIUH.

Cnucok Jimreparypbl

1. Kopueiiko H.U., [lonayOusiii A.C. [IporpamMmMa m3BecTKOBaHMsI KHCJBIX MOYB benropon-
ckoii o0nactu // Jloctmxenus Hayku u TexHuka AIIK. - 2012. - Ne 12. - C. 17-19.
2. Amabuna A.P., bakymuna I'.H. [ToBeimenue 3¢(eKTHBHOCTH 3eMJICICTUS 32 CUET U3BECT-

162



KoBaHus 1o4B // [IpoGieMsl pa3BuTsi coBpeMeHHoro obuiectsa. COOpHUK Hay4YHBIX CTaTel
6-ii Bcepoccuiickoif HalMOHAIBHOW HAay4YHO-TIPAKTHUECKOW KoH(pepeHmmu, B 3-X TOMax.
Kypck, 2021. C. 226-231.

3. CokoiioB M.C. O310poBieHHE TTOYBBI U OMOJIOTH3AIMS 3eMJIIEACIHS — BXKHEHTITNE (haKTOPBI
ONITUMH3AIMU IKOJIOTUYECKOTo cTaryca arpoperuona (benropoackuii onsir) // Arpoxumusi.
-2019. - Ne 11. - C. 3-16.

4. lxxab6opos H.U., llamonnn B.U., Ceprees A.B. DHeprocbeperaromiasi TEXHOJIOTHS BOC-
CTaHOBJICHUS 3AJICKHBIX 3€

5. Menb // TeXHOIOTUN ¥ TEXHUYECKUE CPEJCTBA MEXAaHU3UPOBAHHOTO MPOHU3BOJCTBA MPOIYK-
UM PACTEHUEBOCTBA U )KMBOTHOBOICTBA. - 2018. - Ne 97. - C. 149-160.

6. I'am3ukos ['.I1. YcnoBus u ¢pakTopsl COXpaHEHUS MIIOAOPOAMS ITOYB U MOJYUYCHUsI CTaOWITb-
HBIX YpO’KaeB MOJEBBIX KYIbTYp B cMOUpcKoM 3emieaenuu // Ilmomgopoane mous u OleHKa
NPOAYKTUBHOCTH 3emiiefienusi. Marepuansl HayYHO-TIPOM3BOJICTBEHHON KOH(epeHInu ¢
MexayHapoaHeiM ydactueMm, VIII Cubupckue [IpSHUITHMKOBCKHE arpOXMMHYECKHE UTe-
Hus, 16-20 urons 2018 rona r. Tromens. U3a-Bo 'AY Cesepnoro 3aypainbs (r. Tromens),
2018. - C. 47-57.

7. KuprimunukoB H.A., Bwxkan C.II. ®ocdarHblii pexuM NpH H3BECTKOBAHHU JICPHOBO-
MOA30JUCTON TOYBBI U 3 (PeKTUBHOCTH (HOCHOPHBIX U IUHKOBBIX ynoOpenuii // [Imomopo-
nue no4B Poccuu: cocrosinue u Bo3moxkHoctu. CoopHuUk crareit (k 100-neTuro co aHsa pox-
nenust Tamapel HukanapoBusl Kynakosckoit). Ilon penakumeir B.I'. CoerueBa. Mocksa,
2019. Uzn-Bo: Beepoccuiickuil HaydHO-HCCIIEA0BATENbCKUNA UHCTUTYT arpOXUMUU UMEHH
J.H. [Tpsaumnukosa (r. Mocksa), 2019. - C. 50-56.

8. T'acanosa E.C., Koxokuna A.H., Mssun H.I'., Crekonsunkos K.E. M3Mmenenne mokasare-
neit TIIIK 1 ryMycHOTO COCTOSIHUSL YepHO3€Ma BBIIIEIOYEHHOTO NMPU MHOTOJIETHEM BHECE-
HUW yOoOpeHui 1 n3BecTKoBaHUY // BecTHHK BOpOHEKCKOT0 roCy1apCTBEHHOTO arpapHOro
yausepcuteta. — 2018. — Ne 4 (59). — C.13-21.

9. Bupuna B.A., AptioxoBa O.A. A30THBIH PEXHM U OHOJIOTUYECKAsT AKTUBHOCTh TIOYBBI IO
BIIUSTHUEM H3BECTKOBaHUS U yaoopenuii // [Tnogopoaue. 2019. Ne 5 (110). C. 3-6.

10. bukxunmna JI.M.X., Amues II.A., Munnymumn P.M. U3BecTkoBaHme Kak GakTop CTPYK-
TypooOpa3zoBanusi mo4Bsl // COCTOSIHME U AMHAMHKA TUIOJAOPOAMS MOYB B CBSI3U C MPOIYK-
TUBHOCTHIO 3emieaenus. Matepuansl [ X Mexaynapoanoro cummnosuyma HIT «Conpyxe-
CTBO YYEHBIX arpOXMMHUKOB U arpo3koiiorosy. ITox penakumein B.I'. CerueBa. 2017. C. 83-
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V]IK 504.75
AHAJIN3 DKOJOTMYECKOI CUTYAIIMM B I.KPACHOKAMEHCK
3ABAMKAJILCKOT'O KPASI 3A IEPHOJ 2017-2019 I'T.

Hecmusnos B. O.

Kypcanm 4 Kypca ¢axynomema (cui cneyuaibHo20 Ha3Ha4eHus)
Hoesocubupckuii soennwviii uncmumym umernu eenepana apmuu . K. Hxoenesa 6otick Hayuo-
HanwHot 2eapouu Poccutickoti @edepayuu, 2. Hosocubupck, Poccus
E-mail: nesmianov1999@mail.ru

OObecnieueHre KauecTBa KU3HU HACEJICHHS, CO3/JaHNe KOM(MOPTHBIX YCIOBUM TTPOKUBAHUS
¥ MUHUMU3AIHS BO3JCHCTBUS BpeAHBIX (DaKTOPOB HA OKPYKAIOIIYIO CPEAy U 310pPOBbE UeIOBE-
Ka - OJTHO W3 MPHOPUTETHBIX HampaBiieHuid B Poccuiickoit denepanuu. 3abaiikambCKuil Kpai -
OJIMH U3 KPYyMHEUIX pernoHoB Poccuu. KpacHokamMeHCK — BTOpO#l 10 BennunHe ropoj 3adaii-
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KaJIbCKOTO Kpasi mociie KpaeBoro nentpa [2]. [IpupomHbie pecypchl perioHa Ype3BbIYaiiHO pas-
HOOOpa3Hbl U MOTYT OOECIEUNUTh HE OJHO MOKOJIEeHUE 3a0aiiKaliblieB, HO OHHU YS3BUMBI JJIsl aH-
TPOIOTCHHBIX BO3ACUCTBUI. YXY/ALIEHHE Ka4ecTBa OKPYKAIOIIEH cpenbl (POCT CBAJIOK OBITOBBIX
OTXOJI0B, CHI)KEHHUE IIJIOJOPOAUS MOYB U JIp.) JeNaeT HACYIIHOMN mpoOiaemMy yaydlIeHHs SKOI0-
TUYECKHUX B3aMMOOTHOIIICHUN MEXIy MPUPOJI0N U o01iecTBoM [2].

[Ton sxonmoruyeckoii cuTyaleil MOHUMAETCsl COCTOSIHUE Cpefibl OOMTAaHUS YeJOBeKa B pe-
3y/lbTaTe B3aUMOJECHCTBUS MPUPOJBI U YEIOBEUECKON AEATEIbHOCTHU. ISl onpeneneHus 3Komio-
TMYECKON CHUTYyallud B CTaThbe ObUIM PacCMOTPEHBI CIEAYIOIIME KPUTEPUH aHallM3a 3KOJoruye-
CKOM CHUTYaIlMH: COCTOSIHHE aTMOC(EPHOTO BO3/yXa, COCTOSHUE IMOBEPXHOCTHBIX U MOA3EMHBIX
BOJI, 0Opa3oBaHHE OTXOJ0B U oOpaieHue ¢ HUMU. OJHON U3 NPUYNH HETaTUBHOIO BIMSHUS HA
3I0pPOBbE HACENICHHS ABISETCA KayecTBO atMoc(epHoro Bo3ayxa. OCHOBHOW KOHTPOJb 3arps3-
HEHUsl aTMoc(epHOro Bo3ayxa B KpacHokamMeHCKe OCyIIecTBIseTCS B 9 TOukax Ha Joporax c
Hau0OoJee MHTEHCUBHBIM JIBI)KEHHEM U CTallMOHAPHBIX MCTOYHMKAX Ha mpomiuiomankax [TAO
«III'’XO». KoHneHTpaiys BpeaHbIX XUMHUYECKUX BEIIECTB B aTMOC(HEPHOM BO3yX€ B MEPUO]I
2017-2019 rr. He mpeBbIIIaja yCTAaHOBJICHHBIX JIOMYCTUMBIX 3HaYyeHHUH. BBIOpPOCH 3arps3Hsio-
nmx BemiectB B arMocdepy B 2018 r. yBenuuunuch Ha 16%. OcHOBHas mpUYMHA - U3MEHEHUE
TOPHO-TE€OJIOTHYECKUX yciaoBui Ha PY «Ypryiickoe» - 30JbHOCTh 1O0OBIBAEMOTO YTJIS YBEIUYH-
nach Ha 4,1%. BeiOpoch! 3arps3Hstonumx Beuiects B atmocdepy B 2019 r. ysenuunnuce Ha 4,9%
1o cpaBHeHuto ¢ 2018 r. D10 cBA3aHO ¢ W3MEHEHHEM (PU3UKO-XUMUYECKUX CBOWCTB YIJIf, HO-
craBisieMoro Ha TOLl, u yBennueHueM npou3BOJICTBA CEPHOM KUCIOTHI IO cpaBHEHHUIO ¢ 2018 1.
[3]. MonuTopuHr atMoc(epHOTO BO3ayXa Ha COJEpKaHUE PAAHOHYKIUAOB ypaHa IOKa3aj, 4To
uX cpeiHee conaepkanue B KpacHokameHcke HaxoauTes B npeaenax (poHoBbix 3HaueHUul. C 00b-
extoB [TAO «IIMI'XO» B atmocdepy BbIOpomieHo 14 HOPMUPOBAHHBIX PAJAUOHYKIIHIOB, aKTHB-
HOCTb KOTOpbIX HIke paspetieHHONH. C 2017 mo 2019 rr. npeBblIeHHs BBIOPOCOB €CTECTBEHHBIX
PaAMOHYKINJIOB B aTMOC(epy IO CPaBHEHUIO C HOpMaTUBaMHU HeT [3].

Takum o0Opa3om, mojaep:kaHue YpOBHS BpeAHBIX ()AaKTOPOB U paJAMALUU JOCTUTAETCS 3a
CYET peaM3alii TaKuX TEXHUUYECKUX MEPONPUSITUIH, KaK:

-3aKJ1aJiKa OTPaOOTaHHBIX TOPHBIX BBIPAOOTOK TBEPICHOIEH 3aKJIaJAKON, IS CHHXKEHHS
YMaHUPOBAHUS;

-II0JIBOJTHOE CKJIaJIMpOBaHue TBEPABIX 0TX0A0B M3, TOL;

-KOHTPOJIb COJIEpKaHUSA PATHOHYKIUIO0B B yrie PY «Ypryiickuii»;

-IUIAaHUPOBAHUE COJEPKAHUS ypaHa B yrie, cxuraemMoM Ha TOLL.

JIJ1d IeHTpalu30BaHHOTO CHA0KEHMsI MUThEBOM U XO3sMCTBEHHOM Bo10i1 . KpacHOKaMeH-
cka u mpou3BoACTBeHHbIX 00BEKTOB [TAO «IIIMI'XO» ucmonb3yroTcs Moa3eMHbIE BOAbI Bo-
CTOYHO-Y PYIIOHTYHCKOTO MECTOPOXKAECHHS M IOBEPXHOCTHBIE BOJBI peKu ApryHsb. I[IpoOsl BoabI
LEHTPAIM30BaHHOTO MMUTHEBOI'O BOJIOCHAOKEHHSI U U3 BOJONPOBOJHON CETH HE COOTBETCTBYIOT
TpeOOBaHUSAM T'MTMEHUYECKUX HOPM IO COAEpKaHUIoO (Topa, ypaHa, oOmiell anb(a-akTUBHOCTH,
panona. [IpoOsl BObI U3 paclpeaeuTeIbHOW CETH TaKKe HE COOTBETCTBYIOT TPEOOBAaHUAM I'U-
TUEHUYECKUX HOPM IO COJEepKaHuIo (pTopa, ypaHa, MyTHOCTH, IIBETHOCTH, Keje3a, oOuiei anb-
(a-akTUBHOCTH, pasioHa. OCHOBHBIMM ITPUYMHAMU HU3KOTO KauecTBa MUTHEBON BOJBI SIBIISIOTCS:
MOCTOSTHHOE aHTPONOTE€HHOE 3arps3HEHHE MOBEPXHOCTHBIX BOJ; MPHUPOAHbIE (PAKTOPHI; UCHIOIb-
30BAHUE CTAPBIX TEXHOJOTMYECKUX PEIIECHUN JUIsl OUUCTKH BOJBI B YCIOBUAX YXYALIEHUS Kade-
CTBa BOJIBI; U3HOC CETEH BOJOCHAOKEHUS.Y CIOBHS U CIIOCOOBI pa3MEIIEHUsI OTXOJIOB JOKHBI
ObITh OE30MaCHBIMM JIJISl 3J0POBbs HACEJIEHUS U OKPY)KAIOIIEH cpelibl, COOTBETCTBOBATh CaHU-
TapHbIM IPaBUJIaM U MHBIM HOPMaTUBHBIM NpaBoBbIM akTam Poccuiickoit ®enepaunn. Coop u
BbIBO3 THO B 1. KpacHOKaMeHCKe OCYyIIECTBISETCS B COOTBETCTBUU C TpaduKaMH ClelUANIN3H-
poBaHHbIM aBTOTpaHcnoproM OO0 «ATT» Ha MOJIUTrOH TBEPABIX OBITOBBIX OTXOJI0B, PacIoJio-
KEHHBIN B 6,5 KM OT TOpojJia, C HABETPEHHOU CTOPOHBI OT JKUJIOW 30HBl. MEINLNHCKUE OTXO/BI
COCTaBJISIIOT 0KOJIO 2% OT 0011ero o0bema TBepAbIX OBITOBBIX O0TX0AOB. M3-3a oTCyTCTBUS MY-
COPOCKHUTaTEIbHBIX 3aBOJIOB, CIIELUANBHBIX TEIIOBBIX YCTAHOBOK COOp M TPAHCIIOPTUPOBKA OT-
x0/10B KkiaccoB b u B ocymecTBisieTcss mocie ne3nHGEKINN MEIUITMHCKIX OOBEKTOB Ha MOJHU-
roH TBO, a cymecTByromas cCUCTeEMa YTUIU3aLUU OTXOJI0B MCKJIIOYAaeT BO3MOXKHOCTh pa3/ieib-
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HOTO 3aXOPOHEHHsI, TOITOMY NepepaboTaHHbIe OTXO/IbI Pa3HBIX KJIACCOB CMEIIMBAIOTCS Ha HTAre
TPAHCTIOPTUPOBKHU. Y CTAaHOBKA MO 00€3BPEKUBAHUIO SMUEMHOIOTHYECKH O€30MacHbIX MaToJIo-
TrOAHATOMHYECKUX M OPTaHUYECKHX ONEPAIMOHHBIX OTXOJ0B OTCYTCTBYET. 3aXOpOHEHUE OUOIIO-
THYECKHX OTXOJ0OB MPOBOAMTCA HAa TOPOJCKOM KIaaOWIle B ClieuaabHbIX Moruiax. [logsons
UTOTU IIPOBEIEHHOW pabdOThl MOYKHO CKa3aTb, YTO aHAJINW3 HKOJIOTMYECKOM CHUTyalluu B
r.KpacHokamenck 3abaiikabCKOro Kpas Mmokasal, 4TO OHa JOCTaTOYHO HampshKeHHas. JDTO BbI-
pakaeTcs B YBEJIIMYEHUH BBHIOPOCOB 3arps3HSAIONIMX BEIIECTB B aTMochepy, yXyIIIEHUH Kade-
CTBA MMOBEPXHOCTHBIX M MOJ3EMHBIX BOJI U HETIOJIHOM COOJIOCHUH TPeOOBAHUM TUTHEHUY €CKUX
npaBuil OOpallieHus ¢ TBEPAbIMU OTXoJaMu. HapyiieHus 3710poBbsi MOTYT OBITH CBSI3aHBI C He-
OJ1aronpusATHON SKOJOrHueckoil o0ctaHoBKOM. [loaTOMYy pa3paboTka KOHKPETHBIX MpeaJioxKe-
HUM 10O CHMYKEHHUIO HEraTMBHOI'O BO3JEHUCTBUS OKPYXKAIOUIEH Cpelbl Ha 370pOBbE HACEIECHMS
OCTaeTCsl AKTyaJIbHOM.
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ANALYSIS OF THE ENVIRONMENTAL SITUATION IN THE CITY OF KRASNOKAMENSK ZA-
BAYKALSKY KRAI FOR THE PERIOD
2017 — 2019.

AnHoTanusi. B crathe npencraBieHbl pe3ysbTaThl CPABHUTEIBHOTO aHAIN3a YKOJIOTHUECKONH 0OCTaHOBKHU B
ropone Kpacnokamencke 3abaiikanbckoro kpas 3a 2017-2019 rr. - paccMOTpeHbI KpUTEPHUHU: COCTOSIHUE aTMoc(ep-
HOTO BO3/lyXa, MIOBEPXHOCTHBIX M I'PYHTOBBIX BOJ, 0Opa30BaHHE OTXOJIOB M OOpallleHHe C HUMH. AHAJIM3 KOJIOTH-
YeCKOM CUTYyalluu MOKa3ajl, YTO OHa JOCTATOYHO HAIIPSKCHHAas. Pe3yJ'H)TaTI)I I/ICCJ'IC}]OB&HI/II?I MOTyT OBITH UCIIOJIbL30-
BaHBI JJIS1 pa3pabOTKU MPEeIOKEHHIH, HalIpaBICHHBIX HAa CHI)KEHHE HETaTHBHOTO BO3JCHCTBUS OKpYKAIOIIEH Cpebl
Ha 370pOBbE HACETICHHUS.

Annotation. The article presents the results of a comparative analysis of the ecological situation in the city of
Krasnokamensk, Trans-Baikal Territory for 2017-2019. - considered the criteria: the state of atmospheric air, surface
and ground waters, waste generation and handling. Analysis of the ecological situation showed that it is quite tense.
The research results can be used to develop proposals aimed at reducing the negative impact of the environment on
public health.

V]IK 631.674
AHAJIN3 BEJIMUMHEBI IOTEPh ATMOC®EPHBIX OCAJIKOB HA BHYTPUITIOU-
BEHHBI CTOK HA CYTJIMHUCTBIX MOYBAX

Pomanoe H.A., accucmenm,
benopycckas rocyaapcTBeHHasi CENbCKOX035MCTBEHHAS aKaJeMus,
213408, r. I'opku, yin. Muuypuna, 1. 13
Email: ilya.ramanau@gmail.com

Pe3tome. Jlns bemapycu xapakTepHBI TEPHOIBI KaK ¢ H30BITKOM, TaK ¥ HEJOCTATKOM aTMOC(EPHBIX 0CaIKOB.
BrimosHeHHBIH pacdeT BoAHOTO Oananca 3a 37 JIETHUH MEPHUO/I, TOKA3hIBAET, YTO 3HAUYNUTENbHAS YaCTh OCAJKOB Te-
psieTcs Ha BHYTPHUIIOUBEHHBIN CTOK. [loTepm Biarm MOryT M3MEHATHCS B cpenHeM oT 3% 1o 26% ot koimdecTBa
BBINABIINX OCA/IKOB B 3aBUCHMOCTH OT TO/1a.

KiroueBble c10Ba: BOAHBIN OajaHC, BHYTPUIIOYBEHHBIA CTOK, aTMOC(EpPHBIE OCa/IKH, II0YBA

Tepputopus benapycu oTHOCUTCS K 30HE ¢ HEYCTOWYMBOM ecTeCTBEHHOW Biaroodecre-
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YEeHHOCTBIO. /{7151 Takoi 30HBI XapaKTEPHBI YACTHIE MEPUO/IbI KAK C 3aTSKHBIMH OCaJIKaMH, TaK U
MIPOJIOJDKUTENLHBIMU 3acyXaMH. B cpemHeM 3a BereTaTHUBHBIN Nepro HaOmogaeTes S — 6 ciy-
YaeB, KOTJa 332 OJHH CYTKH BbIMaaeT OOMIbHBIC OCaIKN BenrnuuHON Ooree 15 MM [1]. B a0 )€
BpeMsl pa3 B HECKOJBKO JIET HAOIIOJAI0TCS MPOIOJKUTENbHBIE 3aCylUINBBIE Tepuoibl [2]. B Ta-
KHUX YCJIOBHSIX YacTO BO3HUKAIOT NEPUObI, KOTJa BIaXKHOCTb I10YBBI MPEBBINIAET HAUMEHBIIIYIO
BJIAarOEMKOCTh M 4acTh aTMOC(HEPHBIX 0CATKOB (PUIBTPYETCS] HMKE KOPHEOOUTAeMOro CJIos MoY-
Bbl. Takoe siBIeHNE Ha3bIBA€TCsl BHYTPUIIOUBEHHBIN cTOK. KpoMe roTepu Biaru Ha CTOK, IIPOUC-
XOJIUT BbIMBIBaHUE MUTATENIbHBIX 3JIEMEHTOB U3 IIOJAOPOJHOTO CIIOsI TOYBBI, CHUXKAaeTCs A dek-
TUBHOCTB HCIOJIb30BaHUS yIOOpeHUH. ITO 00yCIaBIUBAEeT BaXKHOCTh yueTa BEIMYMHBI BHYTPU-
MOYBEHHOT'O CTOKA U BEPOSATHOCTHU €0 MOSIBICHUS.

Jlis penieHust OCTaBIEHHOM 3a7aul HAMM BBIIIOJIHEH pacueT BOJHOro OajaHca CYIJIMHU-
CTOM MOYBBI B TE€YCHHE BEreTallMOHHOTO Mepro/ia A MHOTOJIETHUX 0000BO-3J1aKOBBIX TpaB ce-
HOKOCHOTO ucIoab30Banus 3a 1980-2016 rr [3].

Pacuyer BogHOro Oananca B KaJ10M IOy HauMHaJcs ¢ 21 ampens U 3aKaHYMBAJICS KOHLIOM
aKTUBHOM BereTauuu (KoHen ceHTsA0Ops). HauanbHble Biaro3amacel NTPUHSATHL PaBHBIMHU
HAaUMEHbIIIEeH BIaroeMKocTH, kKoTopas s cios 0-50 cM JIerkocyriMHUCTONW MOYBHI COCTABIISANA
180 mm. PacueTHblil MHTEpBaAI NPUHAT PABHBIM OJHU CYTKH. PacueTsl BHIOIHSINCH 110 OOLIEH3-
BECTHOM (hopmyre

Wk:WH+(P+m)—((DE+C)’ (1)

rac Wi KOHCYHBIC BJIaro3ariachl, Wh Ha4daJIbHBIC BJIaro3aliachbl, P - OCaJKu, m — IIOJIMBHAasd

HOpMa; ¢ _ KO3 PHUIIMEHT, YIUTHIBAIOIINI YBIAXHEHHOCTh MOYBBI, E — 3BamoTpancnupanus
KylbTypbl, C — BHyTPUIIOYBEHHBII CTOK.

BopomnoTpebiienne MHOTOJIETHUX TPaB OMpPenessioch Mo hopMyie

E - O,lKﬂOVG. Ktmztm (2)
rae E — sBanorpancnvpanys KyJbTypsl;
Kooa. KOA((ULMEHT YUUTHIBAIOUINI Terao(u3nueckue cBOICTBa MOYBbI, JIJIsl CYTJIMHKOB pa-

BeH 0,94; Kim. _ OnoTepMHUECKUIl KOAPOHUIMEHT KYIbTYpHI; tm_ CyMMa MaKCHUMAaJbHBIX CY-
TOYHBIX TEMIIEPATYp 3a PACUETHBIE CYTKH U 32 9 CyTOK, IPEALIECTBYIOIIUX JaTE pacyeTa.
buorepMuueckue K03QpPUIMEHTH! 4711 MHOTOJIETHUX 0000BO-3/1aKOBBIX TPaB CEHOKOCHOTO
MCII0JIb30BaHUs IPUHATHI COTJIACHO JIUTEpaType [4]
Koad¢uimenT, yunTeiBaromuii yBlaXXHEHHOCTh MOYBBI, paccuuThiBaics o Gopmyne A.IL

Jluxanesuya [6]
_exp _l(wﬂg ~ jz
v 2\ w

H

3)

k)

Tadauua 1. AHaJu3 BHYTPUIIOYBEHHOI'0 CTOKA B 3aBUCMMOCTH OT 00€CIIe4YeHHOCTH M0 0CAKAM

O0ecnedueHHOCTh BennunHa BHYTPUIIOYBEHHOTO [otepu aTMOChEpHBIX 0CATAKOB Ha
o ATmocdepHBIE 0CaTKH, MM o
110 ocazkaM, % CTOKa, MM CTOK, %

1,9 616,9 1953 31,7
4,5 548,4 140,0 25,5
72 519,2 172,2 33,2
9,9 516,5 152,1 29,4
12,6 475,6 143,5 30,2
15,2 456,2 90,0 19,7
17,9 442,3 143,4 32,4
20,6 438,1 69,4 15,8
23,3 429,9 74,1 17,2
25,9 424,1 43,0 10,1
28,6 423,7 62,5 14,8
31,3 416,1 80,7 19,4
34,0 4139 33,2 8,0
36,6 412,1 70,1 17,0
39,3 408,0 59,3 14,5
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42,0 406,1 39,2 9,7
44,7 395,1 27,4 6,9
47,3 369,1 10,9 30
50,0 365,8 6,5 18
52,7 365,0 61,5 16,8
55,3 360,2 7,7 2,1
58,0 356,4 42,4 11,9
60,7 350,8 60,9 17,4
63,4 348,2 29,1 8,4
66,0 3474 10,0 29
68,7 345,0 78,7 22,8
71,4 340,7 44,3 13,0
74,1 340,6 55 16
76,7 325,8 11,3 35
79,4 289,9 13,7 47
82,1 286,4 0 0

84,8 264,9 0 0

87,4 257,5 55 21
90,1 255,1 9,5 3,7
92,8 248,6 0 0

95,5 232,2 0 0

98,1 219,3 20,9 9,5

TIe Wi HanMCEHBIIasg BJIaroO€EMKOCTH HO‘-IBI)I;W” — BJIaro3amnachbIB paC4€THOM CJIOC I10Y

Bbl HAa HA4YaJIO CYTOK; BHYTpI/IHOLIBeHHHﬁ CTOK OIIpCACIIAIICA I10 (l)opMyJIe, HOHy‘IeHHOﬁ HaMu,

[5] )
C=(W, —Ep W) [%) ¥ PG) (4)

rae C — BHYTPUIIOUBEHHBIH CTOK; t — MPOJOHKUTEIBLHOCTh PACUETHOTO UHTEpBalia (OJIHU CYTKH);
T — KOJIM4ECTBO CYTOK JI0 IIOJTHOTO CTEKAaHUS TPaBUTALIMOHHON BJIaru U3 pacdyeTHOro cios (ais
JIETKOCYTJIMHUCTOM MOYBBI COCTABIISIET YETBEPO CYTOK); a U b — sMIHUpHUEcKUe KOAPPUIIUEHTHI,
TSl CYTJIMHUCTBIX TT0uB paBHbI 0,5 1 2,0, COOTBETCTBEHHO.

B pacueTtax ucnonp3oBairch MHOTOJIETHHE AaHHbIE MeTeocTaHuu Munack (BMO 26850)
— CyTOUYHasi MaKCUMaJslbHasi TeMIlepaTypa Bo3/lyXa U aTMOc(hepHbIe OCAIKU.

OObecneueHHOCTh 0 MHOTOJIETHUM psZlaM aTMOC(EpHBIX OCAJKOB M BHYTPUIIOYBEHHOI'O CTOKA
ofpeiensyIach 1o o0Len3BECTHOM popmyre
5 =293 10006
n+0,4
: ()
I7ie m — MOPSIOBBIA HOMED UJieHa YOBIBAIOMIETO psiia aTMOC(EpPHBIX OCaJAKOB, CYMMapHBIX 3a
BETreTalllIo; N— YUCIIO YJICHOB psja.

Pe3ynbrarel pacueToB mpuBeneHbl B Tabnuie 1. Ananu3 Tabnuibl 1 moka3bIBaeT, YTo Be-
JMYUHA BHYTPUIIOYBEHHOTO CTOKA 3aBHCHUT OT KOJIMYECTBA BBINMABIIMX aTMOC(HEPHBIX OCAIKOB.
OpnHako B OTJENbHBIE TOABI IPH CXO0KEM HMJIM MEHBIIEM KOJIMYECTBE OCAJKOB BEIMYHMHA CTOKA
MOXeT OBITh pa3Hoil. Tak, kK mpumepy, Ipu 00ECIIeYeHHOCTH o ocaakaM B 50% Benu4YrHA CTOKA
cocTaBisieT 6,5 MM, a ipu odOecrieueHHOCTH B 52,7% yxe mocturaet 61,5 MM, XOTS CyMMBI Oca/ji-
KOB MPUMEPHO paBHBI. M3-3TOr0 MOXKHO clieiaTh BBIBOJ, YTO HAa BETUYHMHY CTOKAa OKAa3bIBaeT
OosbIIOe BIMSHUE M paclpenesieHHe OCcaakoB B TeueHHe Beretauuu. llorepu aTrmochepHBIX
0CaJIKOB Ha CTOK JOCTHIaeT MaKCUMAaJIbHBIX 3HAUEHUSIX NPU 00ECIIEYeHHOCTH M0 0CaKaM MEHee
25% u cocraBusioT B cpenHeM 26% ot atMochepHbix ocankoB. [Ipu obecnieuennoctu ot 50% no
75% moTtepH Ha CTOK COCTaBIAIOT B cpeaHeM 11% oT atMocdepHbix ocaakoB. [Ipu obecrnieueH-
HocTH OT 25% 10 50% mnoTepu Ha cTOK cocTaBisAtoT Takxke 11% ot atmocdepHbIx ocankoB. [Ipu
obecrieueHHOCTH 110 ocazikam 6osee 75% okomo 3% oT atMoc(hepHBIX 0CaTKOB TEpSETCs HU3-3a
BHYTPUIIOYBEHHOTO CTOKA.

TakuM, 06pazoM BenMYMHA BHYTPUIIOUBEHHOT'O CTOKA HA CYIVIMHUCTBIX IOYBAaX COCTaBIIS-
€T TIOYTH TPETh OT BBIMABIINX aTMOC(EPHBIX OCAJIKOB BO BIAXKHBIE TOABI (00ECIEYEHHOCTH 1O
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ocaakaMm MeHee 25%), B cpeIHe3aCyILTUBbIE T'0JIbl cocTaBisieT okojo 11%. B 3acynuinBeie roas
CTOK COCTAaBJISIET HE3HAUUTENbHYIO YaCTh aTMOC(EPHBIX OCATKOB U MOTEPHU COCTABISIOT B Cpe-
HeM 3% oT armocepHbIX ocaakoB. Takke, MCCIEeOBaHUS MOKA3ald, YTO B OTIENIbHBIC T'OJIbI
BO3MOJXKHBI BBICOKHE MOTEPU aTMOC(HEPHBIX OCAAKOB Ha BHYTPUIIOUBEHHBIX CTOK M3-3a €IUHUY-
HBIX OOMJIBHBIX OCAJKOB, KOTJIA 32 CYTKH BBINAAaeT 00Jiee MECSIYHOM HOPMBI OCaJIKOB WJIM OCa-
KU, IPOJIOJDKAIOTCS B T€UCHHE HECKOIBKUX JTHEH.
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Pe3iome: B HaHHOﬁ CTaTb€ pacCMaTpUBACTCA TCpMOI[I/IHaMI/I‘IeCKI/If/'I noaxoJ Aajsd aHaliu3a CBETJIO-
KallTaHOBBIX ITIOYB. I[J'I?[ OIIpCACIICHNA MUHCPAJIOTUICCKOTIO COCTaBa MMOYBbI, UCIIOJIB3YIOTCA paCcUCThl IO PE3yJbTa-
TaM XUMHYCCKOT'0 aHaJin3a MOo4YB U OIPEACIICHUIO MUHEPAJIOB B ITOYBE. OT0T METOA HA3bIBACTCA Cy6MO}IaJ'II:-HbIM.
Camas OoubIas HMCHoIIas IMMOTCHIMAJI II0Ka3ajia, IbljieBaTas JajJblic 3a HEW uiaucTas (bpalcunsl. B cBeTo kamrano-
BOH IMOYBE TIbIIIEBaTas (ppakius UMeeT camblii OOJBIION TOTEHIIHAN 3aMlacOB OCTaTOYHON 3Hepruu. Unucrast ¢ppak-
Ut HeMHOTO yctynaeT. COOTHOIIEHHE TTOTEHIIMAIOB Pa3HbIX ()pPaKIMii B TOYBE MOKA3BIBACT, YTO MbUIEBATas (pak-
st JOMUHUPYET U SABJISICTCA OCHOBHOM COCTaBJ’IHIOHIeﬁ IO SHEPICTUICCKOMY NNOTCHIHATY HJIs CBETJIO-KaIlITAHOBOM
nmouBbl. [Ipu 3TOM mucTas Qpakius MOTEHIIUATBHO OCTACTCS CHIIBHO dHEPTEeTHUECKOH 10 CpaBHEHUIO ¢ (hpakiueit
IICCOK.

Abstract this article discusses a thermodynamic approach for the analysis of light chestnut soils. To deter-
mine the mineralogical composition of the soil, calculations are used based on the results of chemical analysis of the
soil and the determination of minerals in the soil. This method is called submodal. The largest one with potential
showed a dusty, silty fraction further behind it. In light chestnut soil, the dusty fraction has the greatest potential for
residual energy reserves. The muddy fraction is slightly inferior. The ratio of potentials of different fractions in the
soil shows that the dusty fraction dominates and is the main component of the energy potential for light chestnut
soil. At the same time, the silty fraction potentially remains highly energetic in comparison with the sand fraction.

KiroueBble cioBa: TepmoanHaMudeckas XapakTepHCTHKA TOYB, DHTaNbNus, sHeprus ['m66ca, Durpomnus, Opax-
UH.

168



Beenenune

Pemaroniyto posib B IPOBEJICHUH HCCIEAOBAHUN CHITPAJIO 3HAKOMCTBO ¢ paboramu B. I1.
Bonob6yesa no tepmoauHamuke nous. Kpurepuem aHaivsa MoyB MpeAnoyaraeTcs TepMOAUHA-
MHUYECKasi XapaKTepUCTUKAa OOBEKTOB MCCIICIOBAHUIN C OMpECIIEHUEM SHTPOIUH, Oa3upyromasi-
csl HA OOBbEKTUBHBIX (PU3NYECKUX 3aKOHAX.

TepMOaMHAMUYECKOW CHUCTEMOWM HA3bIBAETCS MAKPOCKOIMYECKOE TEJIO WM Ipynna Tell,
KOTOPBIM CBOWMCTBEHHBI IMPOIECCHI, COMPOBOXKIAIOIINE IEPEX0JlaM TEIJIOThl B JIPYTrUe BHUJbI
SHEPI'UH U MPOLECCHI.

MeTtoonoruueckoe 000CHOBAHHME YHEPTOIHTPONUHHOTO aHAIHM3a MOYB MOSBUIOCKOJIAr0-
naps ¢pyHmaMmeHTabHBIM pabotam Bomobyera B. P. [1], Kosaber B. A. [2], PozanoBa, HazapoBa
A.T. [3] AkTyanbHOCTb JAHHOTO HAMPABJICHUS UCCIIEIOBAHUN COCTOUT B BO3MOKHOCTH UCITOJIb-
30BaHUs MPEICTAaBICHUI 00 YHEPruH, 3aKIIOYCHHOHN B IOYBE, O TEPMOAMHAMUYECKUX CBOMCTBAX
MOYB U CYOBEKTOB, B YACTHOCTH SHTAJIBIIUU JIUTEPAIBHON COCTABIISIIONICH, CBOOOAHON SHEPrun
['u66ca 1 PHTpONHUH ISl OIIEHKHA OMOIHEPTeTHIECKOTr0 MOTECHIIMANA MOYB. [6]

B TepMoanHamuke MOYB HIMPOKO HCIOIB3YKOTCS TEPMOJMHAMHUYECKUE COCTABIISIIOLIMUE:
BHyTpeHHss1 sHeprust U; sHrampnus (Teriocoaep:kanue, TeruioBas ¢yHkuus) H; cBoOonnas
sueprust ['u66ca G; suTponus S. [5]

Marepuajibl 1 MeTOABI HCCIIETOBAHUI

MeTtoauka TEpMOAMHAMUYECKUX PACUETOB JJISl TIOYB BKIIOYACT: aHANU3 JAHHBIX MOJHOTO
IPaHyJIOMETPUIECKOTO COCTaBa C OMPEACICHHEM BECOBOTO BKJIaZa KaXKIOH (paKIMU;ONHCaHIE
[0 JIUTEPATYPHBIM JIaHHBIM KOJIMYECTBEHHOT0, MUHEPAJIOTrHYE€CKOT0 aHalln3a MOYBkI; OIpeee-
HUE BEJIMYUH CO/ICP)KaHMsI TyMyca M PaCTUTEIIbHBIX OCTaTKOB;
pacueT NaHHBIX CTaHJAPTHBIX BEIUYUH cBOOOHON »Hepruu (-AG®), suransnuu (-AH®) u 3H-
Tpomuu (S°) kaxaon ¢pakuuu yactull 1mous.[' paHyIOMETpUUECKHI COCTaB NOYB ONpEeIseTcs
OOMICTIPUHATHEIM METOIOM. J[JIsi ompenenennss MUHEPaJIOrHIECKOr0 COCTaBa MOYBHI, UCIOIb3Y-
I0TCS pacyeThl O pe3ybTaTaM XMMHUYECKOTO aHaIKM3a MOYB U ONPEAeIEHUI0 MUHEPAIOB B MOY-
Be. DTOT METO/] Ha3bIBaeTCsl CyOMOIANIbHBIN [4].

OT160p 00pa31oB MOYB MPOBOJMIICS Ha MOJUToHe «9 ydacTok Bomrorpaackoro 3eneHoro
KOJIbIIa, 3aieXkby» (Bonrorpaackoit o6macTu).

Pe3yabTaTsl 00cy:Ka1eHNS

B Tabnuue 2 mpencraBieHbl XapaKTEPUCTHKH CBETJIO-KAIITaHOBOM TSKEIOCYTITMHUCTOM
nouBsbl. [Io BceM (ppakuysimM TaHHOM MOYBBI TOKA3aTEIU OYEHb PA3HATCS IO CBOUM MaKCHUMyMaMm
U MMHUMYyMaM. BHyTpu ¢pakuuii camu nmokasaTeian He OJHOPOJHBI. MOXHO BBIJIEIUTh HaUOO-
Jiee MOTeHIHAJIbHBIE 3aachl OCTAaTOYHON YHEPIeTUKH.

Tabauua.l. I'panynomerpuyeckuii cOCTaB CBET/I0-KAIITAHOBBIX CJA00COTOHLUEBATBIX THKEJIOCYTJIMHUCTBIX
noys paspes 1.

MexaHn4yeckuii coctas, %; pa3Mep 4acTHIl, MM.
T'opusonr, <0,001 0,001-0,005 0,01-0,005 0,01-0,05 0,05-0,25 0,25-1
riryOuHa, CM
Al 2-25 21,74 10,455 6,975 40,415 12,245 0,205
B1 26-35 31,215 8,245 5,985 35,5 8,28 0,09
B2 36-55 25,48 6,185 4,98 36,305 8,185 0,35
C1 56-75 24,8 5,79 4,96 37,21 8,71 0,05

Tadauna 2. TepMoanHaMuyeckasi XapaKTePHUCTHKA CBETJIO-KAIITAHOBBIX €J1a00COJIOHLEBATHIX TIKEI0CY-
TJMHHUCTBIX MOYB pa3pe3 1.

®paxuuu pazmep | I'opusoHT, riy- AH x/Ix/mMois AGxJx/Mon AS
YaCTHI[, MM OuHa, CM JIx./MONb Tpaf.
<0,001 Al 2-25 -383,91 -360,64 17,72
B1 26-35 -432,46 -406,33 19,87
B2 36-55 -353,56 -332,12 16,19
C1 56-75 -343,70 -322,80 15,75
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0,001-0,005 Al 2-25 -149,81 -140,51 7,15
B1 26-35 -117,82 -110,47 5,62

B2 36-55 -89,05 -83,50 4,25

C1 56-75 -83,51 -78,29 3,99

0,005-0,01 Al 2-25 -101,39 -95,07 4,85
B1 26-35 -87,18 -81,75 4,16

B2 36-55 -72,53 -68,01 3,46

C1 56-75 -72,50 -68,00 3,44

0,01-0,05 Al 2-25 -590,60 -554,03 28,12
B1 26-35 -520,05 -487,99 24,64

B2 36-55 -528,97 -496,50 24,72

C1 56-75 -548,61 -515,08 25,77

0,05-0,25 Al 2-25 -182,66 -171,66 8,51
B1 26-35 -123,66 -116,22 5,75

B2 36-55 -122,09 -114,75 5,68

C1 56-75 -130,41 -122,57 6,06

0,25-1 Al 2-25 -3,09 -2,91 0,14
B1 26-35 -1,36 -1,28 0,06

B2 36-55 -5,27 -4,96 0,24

C1 56-75 -0,75 -0,71 0,03

Tadauua 3. CyMma TepMOAMHAMMYECKHMX NI0Ka3aTeJiell no riy0uHe, 1o Kax10i ¢ppakuuu

Opaxkiun pasmep TopuzonT, T1yONHA, CM AH x/Ix/Mois AG xJlx/mMomn AS JIx./MoIB Tpam.
YaCTHL], MM
<0,001mMm -1513,63 -1421,89 69,53
0,001-0,005 -440,20 -412,77 21,01
0,005-0,01 -333,59 -312,83 15,91
0,01-0,05 A1C1 2-75 -2188,23 -2053,59 103,25
0,05-0,25 -558,82 -525,20 26,00
0,25-1 -10,48 -9,85 0,48
Cymma -5044,94 -4736,15 236,17
Tadauua 4. Cymma miucroii gpakuuu no ropu3onry A;C; Ha ruryoune 2-75cm.
¢bpakuus TopuzonT, Ty~ > AH >AG >AS
OuHa, cM kJI>x/MOIIb kJI>x/Mon JIx./Momb Tpag.
Wnucras Al 2-25 -383,91 -360,64 17,72
B1 26-35 -432,46 -406,33 19,87
B2 36-55 -353,56 -332,12 16,19
C1 56-75 -343,70 -322,80 15,75
Cymma -1513,63 -1421,89 69,53
Tab6auua 5. Cymma nblieBaToii ppakuum no ropusonty A;C; Ha riayouse 2-75cm.
¢bpakiys I'opuzoHT, r1y- >AH >AG >AS
OuHa, CM kJ/MoB kJx/mMon JIx./momb rpaj.
[IeieBaTas Al 2-25 -841,80 -789,61 40,12
B1 26-35 -725,05 -680,21 34,43
B2 36-55 -690,55 -648,01 32,42
C1 56-75 -704,62 -661,37 33,20
Cymma -2962,02 -2779,20 140,16
Tabdauua 6. Cymma ¢gpakumu necok no ropuzonry A;C; Ha rinyoune 2-75cm.
¢bpakaus T'opusonr, riy- >AH >AG >AS
OuHa, cM kJ>x/MOJIB kJI>x/mMon JIx./mMoTb Tpa.
IMecox Al 2-25 -185,75 -174,57 8,65
B1 26-35 -125,02 -117,50 5,81
B2 36-55 -127,36 -119,70 5,92
Cl1 56-75 -131,17 -123,27 6,10
Cymma -569,30 -535,05 26,48
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Taonuua 7 . PacnipenejieHue cyMM TepMOAHHAMUYECKUX MOKa3aTelieil Mo pakuusiM HA r1youHe 2-75¢m ro-
pu3oHTOB A;C;

Opaxin > AH >AG >AS
kJ/MoITb kJIx/Mom JIx./Momb Tpa.
Wnncras -1513,63 -1421,89 69,53
ITeuteBaras -2962,02 -2779,20 140,16
ITecok -569,30 -535,05 26,48

Jlupupyromyto pois 3aHMMaeT mblieBatas (pakmus, kpymnHas meuib (0,01-0,05), 3a Hel
cieayeT winctas pakuus, rpyosiid wi (<0,001), motom dpakius necok, menkuii (0,05-0,25),
HaWMEHBIINNA MTOTEHITMAT UMEET CpeaHe-KpymHoBaThid (pakmuu necok. (0,25-1). Pasauna Buj-
Ha XOPOILIO 0 YMCJIOBBIM 3HAYECHHUSIM MOKa3aTesel, B MOTEHIHalaX KaXI0i OTAEIbHON (pax-
107078

B xone nanpHemux uccaea0BaHuil Mbl CyMMHPOBAIIM 3HAYEHUS 10 KaXA0H (hpakiuu
(Tabmuma 3)

B tabmuuax 4-7 Mbl IeTalbHO MOKAa3bIBaeM IO TOPU3OHTAM MpeodiagaHue MOTEHIIHAIOB
PHEPTUU B CyMMax, 1o TpeMm ¢pakuuid. B Tabmume 5 paccmarpuBaeTcsi MOTEHIMAT WIMCTON
dpaxiuu o ropuzoHTam. B ropuzonte 26-35cM HanOOMBIINI MOKa3aTeNlb OCTATOUHOM YHEPTUH.
B Tabmune 4 paccMaTpuBaeTcs MOTEHIIMAT WIIMCTOW (paKIUK 10 TOpU30HTaM. B ropusonte 26-
35cm HanOounbIui OKa3aTellb OCTaATOUYHOM 2Heprun. B Tabnuiie 5 paccmaTpuBaeTcs MOTEHIIAAT
nbpUIeBaTo ¢pakuuu. Tak Kak 3Ta ¢pakuus camasi MOTEHIMAIBLHO OOJbIIas MO HAKOIUICHHOW
SHEPruu B HEH, TO M MOKa3aTeNIu camMble HAUIy4IllIne 4eM B Ipyrux. B tabnuue 6 paccmarpuBa-
eTcs (hpaKIyst MecoK, MOTEHIINAJ 110 TOPU30HTAM ITOKa3bIBaeT Ha riryoune 2-25¢cM u 56-75cm.

3akao4eHue

B Tabnume 8 moka3zaHbl UTOTOBBIE 3HAYEHUS MOTEHIHATIOB (pakiuii. CaMbiii OONBIION
UMeroIui noTeHuuan u3 3 ¢pakuuii npuieBatas. Ciaenom uaer 3a Hed wiuctas ¢paxkuus. B
CBETJIO KalITAaHOBOW TOYBE MbLIeBaTas (paKkiys UMEET CaMblii OOJBIION MOTEHIMAN 3allacoB
OCTaTOYHOHN SHEPTHUH.

WNnucras ¢pakuusa HemHOro otrcraer. COOTHOLIEHHE MOTEHIMANIOB Pa3HBbIX (pakuuii B
NOYBE MOKAa3bIBA€T, YTO MbUIEBaTast PpakLus JOMUHHUPYET U SIBJISETCSI OCHOBHOM COCTaBJIsIOIIEH
10 HEPreTUYECKOMY MOTEHIMAY JJIsl CBETJI0-KalITaHOBOM NouBkl. [Ipu 3TOM mincras ¢ppakuus
HNOTEHIMAJIBHO OCTAETCs CHIIBHO SHEPTeTUUECKOM 10 CPAaBHEHUIO C (PpaKIueil mecok.
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Pe3tome: B ctatbe npesioxkeH aHanu3 UCCIeI0BaHUN 1O U3y4eHHo BIusHus GyHrununoB Kapamba n Iuk-
TOp Ha PacTeHUSIX 03UMOTO U SIpOBOrO parca. OOpadOTKU TaKke IOBIMIIM Ha YPOXKAWHOCTH KyJIbTyp. Tak camas
BBICOKasl ypOXXaWHOCTb Ha SIpOBOM parice 3adukcupoBaHa B BapuaHTe ¢ o0OpaboTkod ¢yHrunumamu Kapam-
6a+ITuxrop - 24,8 1w/ra, uto Ha 4,4 1/Ta BHIIIE 110 CPABHEHUIO C KOHTpOJIeM. MakcuMaibHas ypOXKaiHOCTh y 03UMO-
ro parica B Bapuante Kapamoa + [Tuxrop — 22,4, uto Ha 1,2 11/ra BbIllIe 10 CPABHEHHUIO C KOHTPOJIEM.

Kniouegvie cnosa: sipoBoii paric, 03UMBII U SpOBOH paric, QyHIHIU, CTPYKTypa ypoxas, ypo:KaiHOCTb

Summary: The treatments also affected crop yields. So the highest yield on spring rape was recorded in the variant
with the treatment with fungicides Karamba + Pictor - 24.8 ¢/ ha, which is 4.4 ¢/ ha higher compared to the control.
On winter rapeseed, the highest yield was recorded in the variant with the processing of Karamba + Pictor - 22.4,
which is 1.2 ¢ / ha higher than in the control.

BBeaenue

CoBpeMEHHOE CeNbCKOE XO03SICTBO HEBO3MOXKHO MPEACTaBUTh cebe 0e3 MCTIOIB30BaHUS B HEM XH-
MHUUECKHUX IMpernapaToB. B HacTosIee BpeMs CEIbCKOXO3SIHCTBEHHBIE KYIBTYPhI MOBEPKEHBI OOJIBIIOMY
KOJIMYECTBO OOJIE3HEW, BpEANTEeH U COPHAKOB. SIpOBOii M 03UMBIN paric TpeOoBaTeIeH K HHTEHCUBHON
CHCTeMe 3alllUThl pacTeHHid. B mepByto odepens BHUMaHue ynuensercs B 0opr0Oe ¢ BO30yaAuTeIsIMU 3a00-
JIeBaHWH, TaK KaK NMPU HECBOEBPEMEHHOM YXOJI€ 32 arpolleHO3aMH €CTh PHCK OOJBIINX MMOTEPh KOHEYHO-
ro ypoxas. Yaie Bcero arpapusiM peruoHa NpUXOJUTCS CTAIKHBATHCS CO CIELYIOIMMH 3a001€BaHUSMU:
(hoMo30M, aTbTEPHAPHUO30M, CKIEPOTUHHUO30M, O€JI0M THUIIBIO, My9HHUCTON pocoii u npyrumu [4,7,8].

C menpio 3alIMThl TTOCEBOB SPOBOTO W O3MMOTO parica He0OXOAWMO HWCIONb30BaTh (PYHTHUIHIBI
HIMPOKOTO CIEKTpa ACUCTBHSA, KaK B Ka4eCTBE MPEANOCEBHOW 0OpabOTKH CeMsH, TaK M IO BEreTalluu
pacteHuii B onpenenéHnsle ¢aspl pocTa. biarogaps mocTOSHHOMY Pa3BUTHIO arpOXUMHUYECKOM OTPACIH B
Poccum yxe ceiidac CymIeCTBYIOT CpEJCTBa 3alIUThI, 00pabOTKY KOTOPHIMH BO3MOXHO MPOBOJWTH Ha
MPOTSHKEHUU OOJBIIOT0 BpEMEeHH BereTanuu Kyastyp [1,10].

[TpuHIMIIHATBEHOE OTJIMYKE O3UMOTO Parica OT SPOBOTO 3aKII0YAETCs B «IIepe3UMOBKe», B Heuep-
HO3eMHOH 30He Poccun, 03uMBI parc BbICEBAIOT B aBIYCTE€ M OCTABIIAIOT JO CJIEAYIOLIETO roja B TaK
Ha3bIBaeMON «3UMHEN CIISTYKW». J{J1s 3aluThl pacTeHuil 0T U30BITOYHOTO pocTa (TIepepacTaHus) UCIIOIb-
3YIOT QYHTULHIBI ¢ pocToperynupyromum 3¢ dexrom. IlepcekTuBHBIMI QYHIUIMIAMH, KOTOPbIE MOTYT
NIOMOYb OKa3aTh peryjaupymoliee AeHCTBUE Ha POCT PACTEHHH 03UMOTO parca U B TOXKE BpeMs 3allUTHTh
pacTeHHUs APOBOTO M 03UMOI0 parca oT 0ose3Hel MoryT ctath: Kapam6a u [TukTop [6].

Ha tepputopun PszaHckod 005acTH, TJe CENbCKOE XO3SHMCTBO PAa3BUTO HAa OYEHb BBICOKOM
YPOBHE, 1 MHOTHE arpapyy BHIPALIUBAIOT SIPOBOM paric ¥ MHTEPECYIOTCS O3MMBIM, UCIOIb30BAHUE JaH-
HBIX (DYHTUIMIOB B CUCTEME 3allIUThl PACTCHUH BECbMa aKTyallbHO U B TIEPCIIEKTUBE MOXKET TIOMOYb YBE-
JUYUTH TPOAYKTUBHOCTH JTAHHBIX BBIPAIIMBAEMBIX KYJIBTYp M, KaK CJIEJCTBHE, MOBBICUTh YPOKaHOCTH
[3,9].

YciaoBus 1 MeTOANKA HCCIe10BaHN I

HccnenoBanus ObUIM TPOBEACHBI HA ONBITHBIX ydacTKax KadeIpbl arpOHOMHUH M arpoTeXHOJIOTHil
OI'bOY BO PI'ATY.
Lens nccnemoBanmii — BEIIBUTH 3()(PEeKTUBHOCTE Hcmonb30BaHus GyHrunuaoB Kapamba n Iuk-
TOp B arpoIieH03ax parca 03UMOT0 U SIPOBOTO C YUETOM MPOJAYKTUBHOCTH KYJIbTYPHIL.

[TouBa ONBITHOTO y4acTKa — cepas JecCHas TSHKEeJIOCYTIIMHUCTasl. ATPOXUMHUYECKas XapaKTEPUCTHKA
nouBsl: pH — 5,3; cogepxxkanue rymyca — 2,8%, nmonBuxnoro ¢ocgopa — 143-151 Mr/kr, oOMEHHOTO Ka-
nvst — 210-233 MI/KT MOYBHL.
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ArpoTexHuKa BBIpAIIBAHUS parica SpoBOro U 03UMOTO — oOImenpuHaTas st HeuepHo3eMHo# 30-
Hbl Poccuu. Yduersl 1 HaOIOACHHS POBOIMIIN 1O OOIICIPUHATHIM MeToaukaM [2]. OOBEKT ucciieoBa-
HUI — cOpT sIpoBOTO parca PatHuk, copt o3umoro parica CeBepsiHiH. BbUIO 3a7105KEHO 1B TOJIEBBIX OMBI-
Ta.

Onwit 1. OddexTnBHOCTS QYHTUIIMAOB B arpolieHo3e o3uMoro parca, mo cxeme: 1) Kontpos,
pacTeHnst 03uMoro parica 6e3 oopabdotku; 2) ObpaboTka B dazy 5-6 nmucteeB Kapamba, 1 n/ra; 3) Obpa-
6otka B pazy 10-12 nucteeB no Hayana Oyronuzanuu [Tukrop, 0,5 n/ra; 4) O6paboTtka Kapam6a, 1 n/ra +
ITuxTop 0,5 n/ra.

Ompit 2. Boustare GyHTAIINAOB HAa MPOTYKTHBHOCTH SIPOBOTO Parica, 1Mo cXeMe:

1) KonTpons, pactenus spoBoro parca 6e3 oopadotku; 2) O6padotka B hazy 7-9 nucteeB Kapam-
0a, 1 n/ra; 3) O0paboTka B a3y Hauana nserenus [lukrop, 0,5 n/ra; 4) O6padorka Kapamb6a, 1 n/ra +
ITuxTop, 0,5 n/ra.

O0paboTKy MPOBOAMIN B PaHHUE YTPEHHHE Yachl B OE3BETPEHHYIO MOTOAY, KOTAa TeMIeparypa
BO3ayxa He npesbirana +20 °C, OnphICKUBAHHE OCYLICCTBISUIN C TIOMOIIBIO PAHIIEBOTO OMPBICKUBATEIIS
«Kyx», n mexanmsupoBanHo OH-400. Hopma pacxoma pabouero pactBopa — 250 n/ra. [Inomanp ombIT-
HBIX JICISHOK 50 M, TOBTOPHOCTB JETHPEXKPATHAS.

O0paboTky pacTeHuii o3uMmoro parica npernapatoM Kapam6Ga npoBomwmm B (azy 5-6 HacTosImux
muctheB. OOpaboTky npenapatom [lukTop mpoBonmmm B hazy 10-12 HacTosIuX IMCTHEB 10 Hadana da-
361 OyToHm3anmu. OOpaboTKy IMOCEBOB sIpoBOro parica mpemnaproM Kapaba mpowsBomwmmu B ¢azy 7-9
HACTOSIIIUX JINCThEB, ONPBICKUBaHUE ke npenapaToM [Tukrop B dhazy userenus [7].

Y060pKy NPOU3BOIMIN CEIICKIIMOHHBIM
kombaitnom Terrion 2000.

Pe3yabTaThl Hecae10BaHUT

B nepuon pocTta u pa3BUTHS SIPOBOTO parica MOTOJHbIE YCIOBUs ObIIIM KOHTPAcTHBIMU. B memnom,
3a BereTaIoHHbIN nepron parca (19 mas - 27 aBrycTa) BeIano 265,8 MM 0CaaKkoB IpH CPEeTHECYTOUHON
temreparype Bo3ayxa 18,6 °C u BenuuuHe. B mepuon pocta 03MMOro parica IOroIHbIe YCJIOBHS ObUIN
Oosee OnaromnpusTHEE, TEMIIEPATypHBIE TIOKa3aTey ObLUTH B TIpe/ieiax HOPM U HE MPEBBIIIATHA CPEeTHET0-
JIOBbIE MOKa3aTeIu. BpicoTa CHEKHOrO OKPOBA HAa ONBITHOM Y4aCTKE B 3MMHMI NIEpUOJ IIPOBEACHUS HC-
ciefoBanuii kKonebanack oT 24 1o 33 cM WM HE3HAYUTENHHO BBIMIC, MPOAOKUTEIBHOCTD 3aJICTaHUS
CHE)KHOTO TMOKpoBa coctaBuia 135-137 nueit.

Ha npoxyKTuBHOCTE yposkasi 03UMOTO M SIPOBOTO parica MOroHbIE YCIOBHs B IEPHOA MPOBEACHHUS
UCCIIeIOBAaHUH HE OKa3ajl KPUTUYECKOTO BO3/ACHCTBHSA, U B 1IEJIOM ObUTH OJIarONPUSITHBIMH.

B cpennem, mpu mocese spoBoro parca 12 Mas MoJiHble BCXOJbI OTMEYANIUCh yxKe 18 mast, po3eTka
muctheB Ha 13-15 utons, dasza 6yronuzanuu 20-23 urons, (aza uereHus — 12-13 utos, 3eneHslit cTpy-
4yok — 21-23 utons, MOHOE CO3pEeBaHNe CEMSH Ha0Mmoqanoch 25-27 aBrycra.

Taoauna 1 .Bausinue pynruuuno Kapamoa u ITukTop Ha 3JieMeHThI CTPYKTYPbI YPOKasi 03MMOro pamnca

BapuanTsl I'ycrora Bricota | Ywmcno 60- Hucno cTpyyKos, Huametp Macca
CTOSIHUS pacre- | KOBBIX BET- IIT./pacTeHne cTels, MM 1000
pacteHuit HHH, CM BEH, IIT. Ha OOKOBBIX BCETO CeMsIH, T.
wr./m? /pacr. BETBSIX

1. Kontpousb 70,1 123,1 3,0 56,0 68,1 8,0 4,9

2. Kapamb6a, li/ra 74,0 118,3 3,0 51,5 70,3 8,8 5,2

3. ITukrop 0,5 n/ra 68,8 120,1 3,1 54,3 74,3 8,9 5,3

4. Kapamba 1 ni/ra 71,0 115,0 2,9 50,0 72,6 8,8 51

+ IMTuxTop 0,5 n/ra

IIpu moceBe o3umoro parica 13 aBrycra, moiHbIe BCXOIBI — 25-26 aBrycTa, - IepBas napa JIMCTheB
29-30 aBrycra, KOHEI[ OCEHHEH BereTallMyu HaCTYIMI 1-5 OKTA0ps, BO300OHOBIICHUE BECEHHEH BereTaliu —
24-27 mapTa, (haza uBereHUs — 5-7 Masl, 3eJeHbIN CTPYy4oK — 8-10 HtOHS, 1OJIHOE co3peBaHue ceMsiH — 11-
17 urons.

B ombite anbTapHapros, ¢oMo3 1 0ol THUIM Ha PACTEHUSX parca OTMEUYSHO He ObUIO0. DJIeMeH-
TBHI CTPYKTYPHI YpO>kKast 03UMOTO U SIPOBOTO parica MpeacTaBieHsl B Tabnumnax 1 u 2.

[Tox BaustaMeM oO0pabotku ¢yrrunuaamu [lukrop n Kapamba pacteHus 03uMOro parca He mepe-
pacTaiiu ¢ OCeHH, CTeOIU HEe BHITATHBAINCH, OOKOBBIE CTPYYKH Pa3BUBAIUCH MeHee akTHBHO. OOpaboTKa
npenapaTaMy He MOBIUsIIA HA JHaMETp cTeOIIs, OJIHAKO aKTUBHEe (JOPMHUPOBAIKCH CTPYUKH, YTO B KO-
HCYHOM HUTOI'C ITIOBJIUSJIO HA C60p CEMsAH C OJHOI'O paCTCHUA U ypO)KZlﬁHOCTPI B IICJIOM. TaK, Ha paCTCHUAX
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SIPOBOTO parica B BapuanTax ¢ oopadotkoit Kapamba u [Tnukropom uncio cTpydkoB B cpemxaeM Obuto 80 m
82 mIT., B KOHTpOILHOM Bapuante 70,1 miT.

Ha pacrenusix ozumoro pamnca macca 1000 cemsn, B cpenHeM, 3adhUKCHpoBaHa OOJBLIE 10 CpaBHE-
HUIO C IPOBBIM paricoM: Ha KoHTpoJe — 4,9 T., Ha BapuaHTe ¢ 00paboTKoii pyHruuuaom Kapamba — 5,2 T,
Kapamb6a + ITukrop — 5,1 . MakcuMmanbHbIH Toka3zareias Maccel 1000 cemsH mipu 00paboTke pacTeHH
npenaparoM ITukrop (5,3 1).

W3 manHBIX TaOnMIBl 3 BUIHO, YTO 00pabOTKa SIPOBOIO M 03UMOTrO parica npenapatamu Kapamba u
[TukTOp MONOXKHUTENBEHO BIIUSUIA HA YPOXKAaHHOCTH ceMsiH. briaromapsi o6padoTke mpenapatamu OOJbIie
pacTeHuii 03MMOT0 parica Mmepe3nuMoBalio, a Mo JAelicTBreM [IMKTOpa, PacTCHUS MEHbBINE MOPAKAINCH
00JIe3HSIMH M aKTHBHEE BO30OHOBIISIIM BECCHHIOIO BEreTalumo [5].

Tab6auua 2. Bausinue ¢pyurunugo Kapam6a u ITukTop Ha 3jieMeHThI CTPYKTYPbI YPOsKasi SpOBOro pamnca

BapuanTsl I'ycrora Bricora | Ywmcno 6o- Yucno cTpyyKkoB, Huamerp | Macca
CTOSTHUS pacTeHmii,| KOBBIX BET- IIT./pacTeHHe crebmst, mm | 1000
pacTeHuit cM BCH, IIT. Ha OOKOBBIX BCETO CEMSIH,
1wt /v /pacr. BETBSIX T.
1. KoHTpOMH 66,3 120,5 3,0 51,0 70,1 8,3 3,1
2. Kapawmba ln/ra 68,0 116,0 3,2 48,1 80,5 8,4 3,2
3. IMuxrop 0,5 n/ra 66,1 119,0 3,0 55,2 82,0 8,3 3,5
4. Kapamba ln/ra + 71,1 116,5 2,8 50,0 84,0 8,1 3,7
[Muxrop 1 n/ra

B mporecce uccnenoBaHuii, ONMacHBIX OYaroB pa3BUTHSL 3a00JICBAaHUN BBHISIBICHO HE OTMEYEHO,
BCTpEYaINCh CIUHUYHBIE CIIydal Pa3BUTHS (OMO3a, B TOM YHCIIE U B BapHaHTax ¢ 00pabOTKOH QyHrH-
numpamu Kapamb6a u [Tuxrop. [Ipoananusupyem ypoxaifHOCTh parica pa3inudHbX (popm B Tabmuie 3

Tabauna 3. YposkaiiHocTh sipoBoro panca noj aeiicrsueM npenaparos Kapamoa u Iuxkrop

BapuanTst YpoxalHOCTb, 1T /Ta IIpubaBka ypoxas, 1/ra
SIPOBOM paric 03UMBII SIPOBOM O3UMBIi
paric paric paric
1.KoHTpOis 20,4 21,2 - -
2. Kapamba 1 1/ra 23,1 22,0 + 2,7 +0,8
3. IMuxrop 0,5 n/ra 23,7 21,8 + 3,3 +0,6
4. Kapamb6a 1,0 n/ra + [TuxTop 0,5 n/ra 24,8 22,4 + 4,4 +1,2
HCPyAB 1,75-2,03 1,64-1,88

Takum 00pa3oMm, HCHOIB30BaHHE B TEXHOJOTHH BO3/ENbIBaHHA parca GyHrununoB Kapamba n
[TMKTOp MOJOKUTENBHO CKAa3bIBAETCS HAa POCTOBBIX MPOIECCAX, (PUTOCAHUTAPHOM COCTOSIHHH M TPOJIYK-
TUBHOCTH KYJIBTYp. MakcumallbHasi ypo)KalHOCTh B OIBITaX OTMEUYCHA HA BapuaHTe ¢ 00pabOTKOW Kylb-
Typsl Kapam0a, 1,0 n/ra + Ilukrop, 0,5 n/ra - y apoBoro parca (npudaska +4,4 1/ra), y 03UMOro parica
(+1,2 wra).
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YKOJIOTMYECKHUE IMPOBJIEMbI IPUMEHEHMS A30THBIX YIOGPEHUI B
PUCOBO/ICTBE

2T, aymenos H.A., 1Y0.7fcyxy A.Y., *Bexxcanos C.IK., 2I('yﬂmacos b.111.
1Bcep0ccui¢c1<u12 HAYYHO-UCCe008amenbCKull uncmumym puca, Poccus
2Kbl3bmopduHCKuﬁ yHusepcumem umenu Kopxwim Ama, Pecnyonuxa Kasaxcman
ser.bekzhanov@mail.ru

AHHOTanusi. B crartbe mnpuBOAATCS pE3ynbTATHl HCCICNOBAHMH BIMSHHS a30THBIX yJOOOpeHHi ma
NPOIYKTUBHOCTh pHCAa B YCIOBHAX JKojormieckoi kartactpoder B Kaszaxcranckom Ilpmapanse um myTH unx
MOBBIIICHHUS KO (PHUIINEHTA HCIOIb30BaHNs, CHIDKEHHS 3arPA3HCHNS OKPY)KAIOIEH cpellbl HUTpaTaMHu M HATPUTA-
MH, 32 CUET MPBHIMICHNS YCBOSEMOCTH a30Ta PaCTCHHUSAMH PHCa.

KaroueBble cioBa: puc, a30THOe ynoOpeHue, oyBa, yposkai, SKOIOTHsL.

OpnHoil U3 TpeboBaTeNbHBIX K MUHEPAIBHOMY MHUTAHUIO CEITbCKOXO3SIMCTBEHHBIX KYJIBTYP
apnsercs puc. Crnenuduka Bo3A€IbIBaHUS pHUca B 3aTOINIEHHOM BOJI0I TOYBE BHOCUT KOPPEKTH-
BBl B CHCTEMY ITPUMEHEHUs YA00peHHi moa 3Ty KynbTypy. OcoOeHHO 6oibIlne noTepu mperep-
NeBaeT a30THbIe ya0OpeHUs, BCIAEACTBHE HUTpU(DUKAIMM, NEHUTPU(PUKALNN U BBHIMBIBAHUS U3
BEpXHEro ciyos mouskl. [ToaTomy noBsiienne 3p(HeKTHBHOCTH a30THBIX Y0OPEHUH B PUCOBO/I-
CTBE, a CJIeZI0BATEIbHO OTPAaHNYEHNE 3arpsI3HEHHUS OKPYKAIOILEN CpeJibl, MOXKET ObITh IOCTUTHY-
TO COBEPILIEHCTBOBAHUEM TEXHOJOTUHU UX BHECEHUS.

Kazaxcran sBisercss 0OJHUM U3 KPYIHBIX pousBoauTenen puca B crpanax CHI', rae oco-
60e MecTo 3aHuMaeT Kbi3butopauHckas o01acTh, pacloilokKeHHass B HU30Bbe peku Colpapbu ¢
MOAXOAIIMMH TPUPOTHO-KIMMAaTHYECKUMH YCIOBUSIMU U CIIELIMATN3UPOBAHHBIMU HHKEHEPHO-
MOATOTOBJIEHHBIMH 3€MJISIMH, TI€ €KETOQHO MO 3Ty KylbTypy oTBoauTcs 80-90 ThICc.Ta Opo1a-
eMbIX 3eMmenb.Mccynenne ApaabCKOro MOpPsi, B 3TOM PETMOHE BBI3BIBAET SKOJOTMYECKYIO KaTa-
CTpody HE TOJIBKO B re0(pU3NIECKOM U METEOPOJIOTHUECKOM acleKkTe, HO M Hapylaer OHoJo-
TUYECKOE U 3KOJIOTUYECKOE PAaBHOBECHS, ITPU ATOM MPOUCXOIUT POCT MUHEPAIU3ALMU BOJIBI pe-
ku CpIpJapby, YCUJIMBAETCS BTOPUYHOE 3aCOJIEHUE MTOYB. B cloKMBIIEHCS KPUTUYECKON 3KOJIO-
TMYECKON CUTyalluM CBS3aHHOM ¢ Je(PUIUTOM MPECHON OpOCUTENbHOM BOJBI, NMPHU BBIHYXKICH-
HOM COKpAIIEHUH IUIOIIAIU [1I0CEBOB PHCA, OBBILIEHUE YPOKalHOCTH 3€pHA SIBJISETCS aKTyallb-
HOM 3amaueii [1].

B npakTtuke pucocesHus M3 BCEX arpoTEXHMUYECKHUX IPUEMOB BO3ZCIbIBAaHUS JaHHOU
KYJIbTYpbI, BEAYIIasl pOJib B MOBBIIIEHUU TPOAYKTUBHOCTH MPUHAUIEKUT MUHEPAIBHBIM yJ00-
PEHHUSM, U3 KOTOPBIX NEPBOCTENIEHHOE 3HAYeHNE UMEIOT a30THbIe. Ha /101110 a30THBIX ynoOpeHuii
npuxoautcs 6omnee 70% cymmapHoO#l npubaBKu yposkas, HOJy4yaeMol OT MPUMEHEHHsI ITOJIHOTO
ymoopenus NPK [2].
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OpnHako, MOTEHIMATBLHBIE BO3MOXKHOCTH a30THBIX YIOOpPEHUN PEaTu3yrOTCS PHCOM eIlle
JaJIeKo He MOJHOCThI0. Kak mokas3piBaloT JaHHbIe MexXTyHapOAHOTO IIEHTpa MO0 MUHEPaIbHBIM
ynoOpeHusiM, B 3aBUCHMOCTH OT IIOYBCHHO-KIMMATHYECKUX YCIOBUH M OCOOEHHOCTEU
TEXHOJIOTUM BO3JIEJbIBaHUSA, TOTEPH a30Ta MHUHEPAIbHBIX YIOOpPEHH B pPHUCOBOJICTBE
konebnercst B cpenHem ot 50 1o 70% [3]. B cBsizu ¢ 3TUM, yIOBIETBOPEHHE MTOTPEOHOCTH prca
B a30Te€, IIyTEM IMOBBIIICHUS 3PPEKTUBHOCTH BHOCUMBIX a30THBIX YAOOpEHUN SBISIETCS BaXKHOU
3a/1a4eil, UMEIOIeH OOJBIIIOEe IKOHOMUYECKOE U IKOJIOTUYECKOE 3HaYeHHE. AKTYalIbHOCTh MPO-
0JieMbl cTajla 0COOCHHO OYEBHIHOM MPHU BO3JEIBIBAHUU MEPCHEKTUBHBIX COPTOB, TPEOYIOMIMX
MOBBIIICHHBIX /103 a30THBIX ymoOpenuii [4]. [IpoBeseHHbIe B perroHE MOJIEBBIC HCCICIOBAHUS
MOKa3ajy 1er1ecoo0pa3HOCTh JIOKAJbHOTO U JPOOHOr0 BHECEHHS! BHICOKOKOHILIEHTPUPOBAHHOIO
a30THOTrO ynoOpeHus — kapOaMua JUIs OBBIIICHUS MPOJTYKTUBHOCTH PHCA U MPEAOTBPAIICHUS
3arpsi3sHEHUs OKpyxaroieit cpespl [5].B mporecce uccnenoBanuii o u3y4eHu0 3hHEKTHBHOCTH
A30THBIX YIOOpEHUIU Mepe] TOCEBOM M B OCHOBHBIC (Da3bl pa3BUTUS pHUCA ONPEICISLTUCH T10-
IBUXKHBIE (OopMbI a30Ta. MICTOUYHMKOM a30THOTO MUTAHMS AJIS PUCa CIYXKWUJI aMMHA4YHBIM a30T,
KOTOPBIA CIIOCOOCH YAEePKUBATHCS MOTIIOMIAIONINM KOMIUIEKCOM IMOYBBI M MCHBIIIEC BHIMBIBATHCS
IIpH 3aToruieHuH (Tabauma 1).

Omnpeznenenre aMMHUAYHOTO a30Ta B MOYBE TOJI PUCOM ITOKA3aJI0, YTO €ro COJACpKAHUE CY-
IIECTBEHHO BapbUPOBAJIO B 3aBUCUMOCTHU OT (pa3 pa3BUTHsI paCTCHUI pHca.

Bo Bcex BapmaHTax MakCHMajbHOE KOJMYECTBO aMMHAYHOTO a30Ta COJEP)KAIOCh B (pase
kymenus. [Ipu nonoceBHoM BHeceHuu Bce 103bI a30Ta Nizo U Nisp coaepkaHue aMMHUAYHOTO
a30Ta COCTAaBWJIO COOTBETCTBEHHO 34,2 u 39,6 Mr/kr nouskl. [IpoBeneHne a30THON MOJIKOPMKH B
Havaje KymieHus B 703¢ Ngp MOBBIIANO coiepkaHHe aMMUadHOro azorta ao 46,9-47,8 mr/kr
TIOYBEI.

Tadanna 1. JuHaMHKa aMMHAa4YHOTO a30Ta B 3aBHCHMMOCTH OT CPOKOB W CIOCOG0B BHECEHHS] MOYEBHMHBI,
MI/KT (cpeaHee 3a 2018-2019 r.r.)

BapwuaHnTsl ombita CpoKu omnpe/ e ICHHsI
IO TIOCEBa M BHECE- KYILICHUE BBIMETBI- MOJTHAS
HUS yI0OpeHuH BaHUE CIIEJIOCTh

Pgy — o 7,6 13,8 8,5 47
®oHn + Ny mepen moceBoMm 7,5 34,2 16,3 8,5
®oHn + Ni5p mepen moceBoMm 7,7 39,6 18,1 9,3
®on + Ngy mepen moceBoM + Ngo B Hauase 7,6 47,8 23,6 10,1
KYIIECHHSI

®on + Ngy mepen moceBoM + Ngo B Hauase 7,5 46,9 29,8 12,7
kymeHus + N3g B Hagane TpyOKOBaHUS

B neprioa MHTEHCUBHOI'O POCTAHA/I3EMHBIX OPTAHOB pHUCa, COJAEPKAHNE aMMHAYHOIO a30Ta
B TIOYBE CHMIKAJIOCh: B CBSI3U C HAUOOJBIIUM MOTPEOJICHUEM a30Ta B MEPUOJT MEXKIY KYIICHHEM
u HauanoM IBeTeHus. Ha docdopHoM ¢doHe B (pase BbIMETHIBaHUS COAEpKAHHE aMMHUAYHOTO
azora coctaBui 16,3-29,8 mr/kr noussl. [Ipuyem, MakcuManbHbINA MoKa3arens (29,8 mr/kr) 3a-
¢dbuKcUpoBaH Ha BapHaHTe, C MOAKOPMKOMN B Hauase (a3bl TPyOKOBAaHUS PACTEHUN pHca.

[ToBbIIeHHE ComepKaHUSI aAMMHAYHOTO a30Ta CO3/1aji0 HAWIYYIIIHE YCIOBUS i (GOpMHU-
POBaHMUSI BRICOKOTO yposKasi 3epHa puca (Tadnuia 2).

Tabnauua 2. Bausinue CpoKoB M crOc000B BHECEHHs a30THBIX YI00peHUii HA ypo:kaiiHOCTh puca, (cpeaHee 3a
2018-2019 r.r.).

Bapuants! onbiTa YpoxaliHOCTh IIpubaBka, 1/ra
3epHa, 1/Ta OT a30Ta OT C110c00a BHECEHUS

/ra % /ra %
Pgo — CI)OH 38,6 - - - -
DoH + Ny mepen moceBoM 53,9 15,3 39,6 -
Don + Nis0 mepest moceBoM 62,3 23,7 61,4 -
DoH + Ng mepen moceBoM + Ngo B Hauase KyneHus 64,7 26,1 67,6 10,8 20,0
®on + Ng mepen moceBoM + Ngo B Hauase KymieHus + 715 32,9 85,2 9,2 14,8
N3o B Hauajie TpyOKOBaHHUsI
HCPgs 3,8
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Kax BugHO M3 Tabnuie! 2, Ha BapuaHTe ¢ hochopHbIM ynooperrem mo30i 90 kr/ra Obuta
3aduKkcupoBaHa ypoxaitHocTs 38,6 m/ra. [Ipu BHeceHun mMo4eBuHbBI B 03¢ 120 Kr/ra nepen mo-
ceBoM npubaBka ypoxas K ¢pony cocraBuina 15,3 n/ra unu 39,6%. Ilpu noBeiieHUN 10361 a30Ta
1o 150 xr/ra, ypoxkaitHOCTh cocTaBmiia 62,3 1/ra, mpu 3ToM IprbdaBka goxoauia a0 23,7 u/ra.

[Tpumenenue 120 kr a3oTa B JBa IprieMa, MOBBICHIIO YPOKaWHOCTh 110 CPaBHEHHUIO ¢ GocC-
¢dopubIM ponoM Ha 26,1 1/ra, To MU depennpoBanHoe npumenenue 150 kr azoTa B Tpu npue-
Ma 0Ka3aJio CaMyl0 BBICOKYIO YPOXKalHOCTb B OIIBITE, 3/1eCh NMprubaBKa K GoHy cocraBuia 32,9
1/Ta uin ke Ha 85,2% BHIIIE.

JuddepennrpoBaHHOE BHECEHUE MOUYEBUHBI O] pUC B 2-3 mpreMa oKa3aloch 3PeKTrB-
Hee, YeM OJHOpPa30BOE MPEANOCeBHOE BHeceHHE. J[poOHoe BHeceHHe 00ecredmsio MpuOaBKy
ypoxas nopsiaka 9,2-10,8 m/ra.

Omnpenenenue conepkaHus a30Ta B OCHOBHOM M MOOOYHOM MPOIYKIIMU YpOXKasi prca, Mo3-
BOJIUJIO YCTAHOBHUTH BBIHOC a30Ta U BBIUYUCIUTH PAa3HOCTHBIM METOAOM KO3((PUIIMEHT HUCIOIB30-
BaHUS a30Ta y100peHuii (tadbauia 3).

A3oTHBIE YIOOpeHHUsl, yay4dllias a30THbIe MUTAHUs PACTCHUM pHca, MOJOKUTEIbHO BIHIIN
Ha yBeJIHMUYEHHE BbIHOCA a30Ta ypoxaeM. Eciu, Ha ¢ochopHOM (poHE BBIHOC a30Ta 3€pHOM U CO-
JoMo¥ puca coctaBuia 51,7 Kr/ra, TO Ha BapHaHTaX C a30THBIMH YAOOPEHHUSIMH 3TOT MOKa3aTelb
cocraBun 86,5-102,2 kr/ra. [Ipu BHeceHUU BCe A03bI a30Ta MEepe]] MOCEBOM, BBIHOC a30Ta ypo-
’KaeM, coctaBmiia 1Mo go3e azora Niyg — 86,5 kr/ra, mo Nisg — 92,3 xr/ra.

Ha »tux Bapmantax k03(puumeHT UCIonp30BaHus a30Ta COCTaBHIa COOTBETCTBEHHO 29,0
u 27,1%. Ha ko3¢ duimeHT ucnonb30BaHus a30Ta MOJIOKHUTEIFHOE BIMSHHUE OKA3aJld CPOKU U
crocoObl BHECEHHS a30THBIX yaoOpeHuit. [[poOHoe BHeceHue 03kl a3ota Nipo B ABa mnpuema
MOBBICUIIO KO3(PPHUIIMEHT UCTIOIB30BaHMs a30Ta Ha 7,7%, MO CPaBHEHUIO C OJIHOPA30BbIM JIOTIO-
CCBHBIM BHECCHHCM.

Tadimna 3. KoaddunueHT Hcnob3oBaHusA a30Ta yA00peHUii B 3aBUCHMOCTH OT CPOKOB U CIOCO00OB BHece-
HMs a30THBIX yio0peHuii, (cpeanee 3a 2018-2019 r.r.).

Bapuant onbita Brinoc a3zoTa ¢ ypoxaem Pa3nuia B BeIHOCE MEXTY Koaddumment ncnomnb3o-
3epHa U COJIOMBI, KT yIOOpEHHBIM BapHaHTOM U BaHUA a30Ta, %
dhoHOM, KT
Pgo — (bOH 51,7 - -
®Don + Nyyg mepes; moceBoM 86,5 34,8 29,0
®Don + N;5q mepes moceBoM 92,3 40,6 27,1
®on + Ngo mepen moceBom + Ngg B
Havaye KyIIeHus 95,7 440 36,7
®on + Ngy mepen moceBom + Ngg B
Havaye KynieHus + N3g B Havane
TpyOKOBaHHUs 102,2 50,5 33,6

Buecenue no3bl azota Nisp HECMOTpsI Ha BBICOKUI yposkail, HECKOJIBKO CHU3UIO KO3 du-
[IMEHT UCTIOJB30BaHMs a30Ta. [Ipy BHECEHUH 3TOU JT03bI TIepe MOCEBOM, KOI(P(UIIMEHT UCTIONb-
30BaHUA a30Ta, ObLIa HIKE Ha 1,9%, mo cpaBHeHuUIo ¢ 103011 Nig. [Ipu gpoOHOM Xe BHEceHHH
N150 K03 PuIueHT ncrnonbp30BaHus a3oTa BO3poc Ha 6,5%, yeM npu BHECEHUU 3TOM JI03bI Mepe]
IIOCEBOM.

BriBoabI

PesynpTarel uccnenoBanuil mokasanu, yTo 3¢ (EeKTUBHOCTh a30THBIX YAOOpEHUN MpuMe-
HSEMBIX TI0J] PUC B YCJIOBHSX 3acynumBoro kinmmarta Kazaxcranckoro I[lpumapanbsi 3aBUCHT OT
CPOKOB M CHOCOOOB MX BHeceHHs. J[poOHOE BHECEHHE MOYEBHHBI 00ecredmnsio mpubaBKy ypo-
’asi, IO CPABHEHHIO C OJJHOPA30BBIM JIOTIOCEBHBIM BHeceHHeM 9,2-10,8 1y/ra, npu ypoxaitHocTu
o go3am azoTa N1z 1 Nisp, cooTBeTcTBeHHO 53,9 M 62,3 1/ra. [loBbilIeHUE YpOKAHOCTH MPO-
HCXOJIUJIO 3a CYeT o0OecreueHrs PacTeHH prica BBICOKUM COJIEPKaHUEM aMMHAYHOTO a30Ta B
TEUEHUs1 BETE€TAllMOHHOTO NIEPHO/IA.

[Tox BaMsTHUEM a30THBIX yIOOPEHUM, YIYUITHIOCHh a30THOE MUTAHUE PHCA, TTOBBICUJICS KO-
3¢ ULMEHT UCTIOTB30BaHUS a30Ta a30THBIX YAOOPEHUIA, BHOCUMBIX TIOJI PHC, TEM CaMbIM COKpa-
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TUJIUCh TOTEPU a30Ta, KOTOPHIE MOTYT 3arpsA3HATH BOJOEMbI U OKPYKAIOLIYIO CPEy.

Conclusions

The research results have shown that the effectiveness of nitrogen fertilizers used for rice
in the arid climate of the Aral Sea region of Kazakhstan depends on the timing and methods of
their application. Fractional application of urea provided an increase in yield, compared with a
one-time pre-sowing application of 9.2-10.8 c¢ / ha, with a yield of nitrogen doses N120 and
N150, respectively, 53.9 and 62.3 ¢ / ha. The increase in productivity was due to the provision of
rice plants with a high content of ammoniacal nitrogen during the growing season.

Under the influence of nitrogen fertilizers, the nitrogen nutrition of rice improved, the uti-
lization rate of nitrogen of nitrogen fertilizers applied to rice increased, thereby reducing the loss
of nitrogen, which can pollute water bodies and the environment.
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Annoranus. [Iposeneno n3yuyenne 6uonpenapara «bnodkol 'ym» Ha M3MEHEHHE CTPYKTYPHI IIOUBBI M KO-
JIOTHYECKOE COCTOSHHE TEMHO-KalITaHOBBIX I0YB (Ha NpUMEpe oTedecTBeHHOro oOwompemnapara «buodkol'ym»).
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BbrIsIBIICHBI TO0XKUTEIbHBIE H3MEHEHNUS arpo(U3NdecKiX CBOMCTB MOUYBHI 0] BO3ACHCTBUEM MpenapaTa OHOIOTH-
4ecKoTo mpoucxoxaeHus «bruodxol'ym». YCTaHOBIEHO, B OTBITAX, T/Ie OBLT UCIOJL30BaH Onomnpemnapar «bruoJko-
I'ym», notepu rymyca 6putn MuHEMansHbl. Tak, B BepxHeM 0—10 caHTHMETPOBOM CII0€ TIOUBEI COAEPKaIoch 3,65 %
rymyca, a Ha KOHTpoJje, Ha ypoBHe - 3,53%.

Karouesble ci1oBa: nmousa, Onomnpenapar, ryMmyc, INI0JOPOAUE OYB

Annotation. A study of the biological product «BioEcoGumy» was carried out for changes in the structure of
the soil and the ecological state of dark chestnut soils (on the example of the domestic biological product "BioE-
coGum"). The positive changes in the agrophysical properties of the soil under the influence of the preparation of
biological origin «BioEcoGum» were revealed. It was found that in the experiments where the biological product
«BioEcoGumy» was used, the loss of humus was minimal. So, in the upper 0-10 cm soil layer there was 3,65% hu-
mus, and in the control, at the level of 3,53%.

B ycnoBusix Hen30e:xHOI MHTEHCU(UKALMU 3EMIISIICNINS C LEbI0 MOTYYeHHs BCE BO3pac-
TAIOLIUX YPOXKAEB CEJIbCKOXO3SMCTBEHHBIX KYJIbTYpP OJHOM W3 IPUOPUTETHBIX 3a/ad 3eMile]ie-
JUsl CTAHOBUTCS JOCTHXKEHHE TaKOIO COCTOSIHUS MOYB, KOTOPOE PACIIUPSAET 30HY UX 3KOJIOTU-
YEeCKOT0, arpOXUMHUECKOr0, OMOIOTHYECKOr0 TOMEOCTa3a U 00ECIIEYMBAET COXPAaHEHHUE TUIOI0-
ponus.

[ToBbimeHne YPPEKTUBHOCTH CENBCKOXO3IHCTBEHHOTO IPOM3BOJICTBA HE MOXKET OBIThH pe-
aIM30BaHO 0€3 PacIIMPEHHOr0 BOCHPOU3BOJCTBA mIogopoaus nouyB. CopepikaHue rymyca, mo-
JBWKHBIX (DOPM MUTATEIBHBIX BEUIECTB SBISAIOTCS BAKHBIMU JHATHOCTHYECKUMH MOKA3aTEISIMH
IUIOZIOPO/IUSL TIOYB, KOTOPBIE HCIHONB3YIOTCS AJI MPOrHO3a YPOKAMHOCTH C/X KYIBTYp, BbIOOpa
CHUCTEM YAOOpEHHS W 3alllUThl CEIHCKOXO3SHUCTBEHHBIX PACTEHUN B CEBOOOOPOTAX PA3TMUHOU
cnenuanuzanuu. OCHOBON Hay4HO-OOOCHOBAHHBIX MPHEMOB, MO3BOJIAIONIUX IMONYy4aTh IIaHU-
PYEMYIO YpOKaifHOCTh 3a cueT 0ojiee 3((HEKTUBHOTO UCTIONB30BaHUS TOCTUTHYTOTO IOTEHITHATIA
IUIOZIOPOIUSL OKYJIBTYPEHHBIX TOYB, OJKHO OBITh Mmojanep:kaHue OeszneduuuTHOro OanaHca
AJIEMEHTOB MUTAHUS U T'yMyca B T€UEHHE POTAalMU CEBOOOOPOTa U IMOJYyUYEHUE SKOHOMMUYECKU
000CHOBaHHON MPOAYKLHUHU C/X KYJAbTYp C BBICOKMMHU MOKa3aTelsIMU KadyecTBa. B 3Toil cBs3H
aKTyaJIbHbIM HalpaBJICHUEM HCCIIEJOBAaHUM SIBJISETCS COBEPIICHCTBOBAHUE CYLIECTBYIOIIUX U
pa3paboTKa HOBBIX METOAOB U NPHUEMOB IMOBBILICHUS IJIOJOPOAMS MOYB HPU BO3JEIBIBAHUU
KOPMOBBIX U MAaclIM4YHBIX KYJIbTYp C HCIOJIb30BAHUEM CPEICTB XUMH3ALMU U OMOIOTMYECKHX
npenapatoB. [Ipenaparsl GMOIOrMYECKOIO MPOUCXOMKIEHUS - 3TO KaTAIM3aTOPhl XUMHUUECKUX
peakuuii 0eIKOBOM MPUPOJIbI, BHOCAT B IIOYBY BMECTE C MOJIMBHOW BOJON s yiydlleHus: Qpu-
3UYECKHUX CBOWCTB IOYBBI, TMOBBIIIEHUS UMMYHUTETA PACTEHHH M YCKOPEHUS pa3BUTHsI pacTe-
HUM.

B pabore wucnonb3zoBaH OpeHIOBBIH MNONMM(YHKIMOHAIBHBIA 3KOJOIMYECKH YHMCTBIN
ouonpemnapatr «buolkol'ym», paszpabotannsii yuensiMu Kazaxckoro HUW mouBoBenenus u
arpoxuMuu  uM. Y.Y.YcnaHoBa, MNpeAHA3HAUYEHHBIM JUIS TOBBIMEHUS NPOAYKTHUBHOCTH
CEJIbCKOXO3SMUCTBEHHBIX KYJIbTYp U BOCIPOU3BOJACTBA IUIOJOPOAMS IOYB, CHMKEHUS
3acoJIeHHOCTH 1oyB. (ObecreuynBaeT ONTUMAIbHBIA POCT U pa3BUTHE pacTeHUH B 1000 dase
BEreTalliy, YTO MPHUBOJIUT K IMOBBIILIEHUIO ypoxkaiiHOocTH Ha 30-70 %, cokpallleHHI0 CPOKOB
CO3peBaHMs ypoxkas, K OTCYTCTBHIO T'HMJIOCTHBIX 3a00JIeBaHMI Ha pacTeHUsIX M I0YBE,
YCKOPSIOT MPOLECC afanTalli PacTeHUH K KOHKPETHBIM MOYBEHHO-KIMMATUYECKUM YCIOBHSIM.
HeliTpanu3ytoT aelicTBe XUMUYECKUX CPEICTB 3alLUThl, BOCCTAHABIINBAsE UMMYHUTET U CHUKas
KOHIEHTPALUIO S/I0B B pPACTEHUSIX U TUIOAAX.

Pa3zpabotannsiii Ouomnpenapatr «buodko I'ym», umeeT HIMPOKHH MepeyeHb MAaKpo H
MUKpPO3JIEMEHTOB, T'YMUHOBBIE KHUCJIOTBI, (yJIbBOKUCIOTHl aMUHOKHUCIOT, BUTaMHHOB,
(epMEeHTOB, Yero HET B COCTaBE MUHEPAJILHBIX Y100pEHHIA.

[lenpto paboOTHI OBUIO OMIPEACIUTH COJAEP)KaHUE TYMyca B 00pa3iiax MCCIeIyeMbIX TEMHO-
KaIITaHOBBIX IIOYB, B3ATHIX M3 ONBITHOrO y4actka YIIX «ArpoyHHBEpCHUTET» M yJIydLIUTh €€
Ka4yeCcTBO C MOMOIIbI0 npenapaTta «buoIkol ym».

HccnenoBanue o0pa3lioB MMOYBbI Ha COJIEpKaHKUE TyMmyca BelH Mo meroauke TropuHa, KO-
TOPBIA OCHOBAH Ha OKWCJICHUH yryiepoaa rymycoBbix BemiecTB 10 CO, 0,4 N pacTBOpOM JIBYX-
pomoBokucioro kanus (Ka Cra Oy). [To konuyecTBy XpoMOBOit cMecH, MOMIE/IIeH Ha OKUCIIEHUE
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OpPTraHUYECKOT0 YTIEpoa, CYJIAT O €r0 KOJIMYECTBE.

[TouBeHHBII MOKPOB OMBITHOTO Y4acTKa XapaKTepU3yeTcsl Kak TEMHO-KaIITaHOBBIH, cpell-
HeCyNTMHUCTHIA. OONMaIaromui MOTHO Pa3BUTHIM MPOQPHUIEM C YETKO pa3/IeJICHHBIMU IeHETHYC-
ckumH ropuzoHTamu. Cozep:kaHue rymyca B IaXOTHOM I'OpU30HTE cocTaBisieT 2,35-3,56%, ka-
st — 2,4%, BaoBoro docdopa - 0,23% u Bamosoro azora ot 0,1—0,21%, moasuxkuoro docdo-
pa — 24-35 wmr/kr, kanust 354-363 mr/kr. Cymma MOTJIOIIEHHBIX OCHOBAHMM MJIM €MKOCTh KaTH-
oHHOTo oOMeHa coctasisier 20-21 mr-skB. Hal00 T mouBs! (Tabmuua 1).

Taﬁ.lmua 1. OcHOoBHBIE ArPOXMMHUYECCKHUE MMOKA3ATC/IH TEMHO-KALITAHOBAS TIOYBbI

I'myOuna, Tymye, % Banossie ¢popmsl, % HOHBHX(;IFL/I;@OPMH’ pH (c?ne— qca}:;[ri
M a30T dhocdop KaJIuid dochop Kajaui BOH) <0,01 MM
0-20 3,56 0,21 0,23 2,4 35 363 7,3 39
20-30 3,21 0,18 0,20 2,2 24 354 7,4 41
30-45 2,70 0,13 0,18 2,2 17 320 7,4 44
45-60 2,35 0,09 0,15 1,9 — — — —

[Toua oGmagaer OnaronpUATHBIMUA (PU3UYECKHUMU U BOAHO—(DH3MUECKUMH CBOHCTBAMHU:
o0wvemublii Bec 1-1,3; ynenpHbiil Bec 2,43-2,75; obmas nopo3nocts — 20,3-22,4 %, uto B mepe-
BOJIE Ha OOIIKE 3amackl Biary Jjisi BEPXHETro METPOBOro ciosi coctapisier 2102-2318 M /ra.

BrisiBneno, uro conepkanue obiiero rymyca B BepxueM 0—10 cM cioe mouBbl CHU3HIOCH
¢ 3,65 % no 3,53 % (xoHTposbHBIM BapuaHT). [Ipu npuMenennn Ouonpenapara coaepkaHue Iry-
Myca MOBBICUJIOCH (Tabmuna 2).

Taoauna 2. Coaep:kaHue rymyca B IpeITOPHOIi TeMHO—KALITAHOBOM M0YBe HCCIEyeMOr0 y4acTKa.

Bapuant nccie0BaHms CozeprxaHue rymyca Mo CJI0sSM MOYBHI, %
0-10 cm 10-20 cm 20-30 cm 3040 cm
Kontposs (6e3 6uonpemnapara) 3,53 3,35 2,34 1,00
«buodxol'ym» 3,65 3,52 2,68 1,42

N3 nanno# TaOuIel BUIHO, yTO B BepxHeM cioe (0—10 cm) B moUBe coaep:kaioch COOT-
BeTcTBeHHO 3,53 m 3,65 %, maxotHoM cioe (0—20 cm) — 3,52 u 3,35 %, B moAmaxoTHOM Clioe
(T.e. TIE pa3MeniaeTcs OCHOBHAsI Macca KOPHEBOW CUCTEMBbI pacTeHuil) — 2,68 u 2,34 %.

B pesynbTare mpoBeAEHHBIX MCCIEIOBAHUM, CAMBIE JIYUIIUE PE3YIbTAThl OBLIH MOIYYEHBI
B oOpasiax nmo4Bsl oOpaboranHoit «bnodkol'ym», uto coctaBmio 3,65% comepikanus rymyca
o Tropuny.

Takum oOpa3zoMm, B 00pa3iax mouBsl 00padoTaHHBIX «brnoDkol ym» mpousonuio ymydiie-
HUE CTPYKTYPBI IIOYBBI, a TAK)KE COAEPKAHUE TyMyCa YBEIUYMIOCH Ha 2,2%.

OpnHako, MOrOJJHBIE YCIOBUS OKa3aJdUCh HE TUIIMYHBIMU. XO0JIO/IHAs BECHA, YTO CAECPKUBA-
70 OWONOTMYECKYI0 aKTUBHOCTh MOYBEHHOH (hayHBI, COOTBETCTBEHHO, U JIEHCTBUE Mpemapara
«brnodxol'ym».

AHamu3upys nosydeHHele naHHsle 2020 m 2021 rr. MOXKHO cnienaTh NpeABapUTEIbHBIN
BBIBOJI, UTO Ha OMOJIOTHYECKYIO aKTUBHOCTH TIOYB M JielicTBHE mpemnapaTta «bnodkol ym» BIUSiOT
MOTOJIHBIE YCIIOBUS B YACTHOCTU TEMIEPATYPHBIN PEXUM, a UMEHHO — pEe3KHe Tepenaibl TEM-
nepaTryp MeX1y JHEM U HOYbIO, POSIBIEHNE 3aMOPO3KOB M XOJOIHBIX Meproa0B. Takum oOpa-
30M, MOXHO OOBSCHUTH TO, 4TO B 2020 roay 3a JeTHHH nepuoja ObLJI0O OTMEYEHO HaKOIJICHHE
rymyca 0,91% a 3a ananornunsiii nepuog 2021 rona 0,40%.

buonpenapaT ucnonb3yroT B BUAE pacTBOPa, KOTOPbIA TOTOBUTCS COTJIACHO PEKOMEHAAIIU-
am Kazaxckoro HUM nmouyBoBeneHunss u arpoxuMuu UMm.Y.Y.YcriaHoBa M UCIOJIB3YIOT HAa MPOTS-
KEHUH Mecana. XKuaKocTh TEMHO—KOPUYHEBOTO IIBETA CO crieluduyeckum 3amnaxom. [1].

Kunkuit rymuHoBBINA Ononpenapar «buol'yMmOKko», UMeeT cOCTaB: TYMHUHOBBIE BEIECTBA
20 %, makpoanemenTsl, T/ : N — 5, P205 — 10, K20 - 10, Ca — 7, Mg — 2, MUKpO2JIEMEHTBI
(r/m): Mn — 30, Mo — 30, Zn—25, Se -3 [2, 3, 4].

TakuM o0pa3oM, MpUMEHEHHE OTeYecTBEHHOro Ouompenapara «bruodxol'ym» Ha OcHOBe
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O6uorymyca nmoOyAuo UCKaTh CBOM MOJXOMABI K MpoOieMe U MyTH €€ PEelICHHs], YUUTHIBas yiKe
HaKOIJICHHBIN OTEYECTBEHHBIN U 3apyOeKHBIN OTIBIT.

buonpenapaTt noBbIIAET 3alIMTHBIA MEXaHU3M PACTEHUIN NPOTUB AEHCTBUS HeOIaronpu-
ATHBIX (PaKTOPOB, HE CO3JaET YrPO3bl HAPYLIECHUS SKOJIOTHYECKOI0 paBHOBECHs B buocdepe, Ur-
paeT CyIIECTBEHHYIO POJIb B aHTHUPE3UCTEHTHOH cTpateruu. [IpuMeneHre Onoaoruuaeckoro mpe-
napata «brnoOkol'ym» cTaHOBUTCS Bce 00jie€ SIKOHOMUYECKH BBITOJAHBIM U 9KOJIOTUYECKHU Liesie-
COOOpa3HbIM.

Beicokas sxosmoruunocts Guonpenapara «buodkol'ym», Manas 3HEProéMKOCTb U TEXHO-
JIOTUYHOCTh MPOU3BOJACTBA JIENAIOT UX KOHKYPEHTOCIIOCOOHBIMU 110 CPaBHEHUIO C JIOPOrOCTOSI-
IIMMHU TOKCHYECKMMU CPEACTBAMHU XUMU3AIMH B CEIbCKOM X03s51HiCTBE. DTO OCOOEHHO aKTyallbHO
IIPY BBIPAIMBAHUN CEIbCKOXO3MCTBEHHBIX KYJIbTYp KakK JUIsl IETCKOIO TaK JUETHYECKOIo IU-
TaHUsl.

[TpakTHyeckast 3Ha4MMOCTh PabOTHI 3aKIH0YAETCA B TOM, UTO IPOBEACHHBIE UCCIIEIOBAHUS
HO3BOJISIIOT PEKOMEHI0BaTh MIPOU3BOACTBY IIPUEMBI IpUMeHeHUs ouonpenapaTta «bruodxol'ym»
IpY BBIPAIIMBAaHUH OBOIICH, 00ECIIEUHBAIOIINE MAKCUMAIBHYIO XO35MCTBEHHYIO U SKOHOMHUYE-
CKY10 3((heKTUBHOCTB C yU4ETOM IPUPOAOOXPAHHBIX TPEOOBAHUI.

[IpumeHeHrne TNPUPOAHOIO Ipenapara OHOJOTMYECKOTO MPOMCXOXKJIEHUS J1acT BO3-
MOYKHOCTb MOTPEOJICHUsI HACEJIECHUIO CTPaHbl HKOJOTHMYECKU CBEXEW MPOIYKIHMU CEIbCKO-
XO3SIICTBEHHBIX KYJIBTYP.

IIpoBeneHHBIE HCCIENOBAaHUS IO3BOJIAT PEKOMEHIOBAaTh ITPOU3BOJCTBY IIPUEMBI IIPU-
MEHEHHUsl Ouorpenapara IpU BbIPALIUBAHUU CEIbCKOXO3SMCTBEHHBIX KYNIbTYp, OOECIeuun-
BAIOIIME€ MAaKCHUMAaJbHYIO XO3SAHCTBEHHYIO M SKOHOMHUYECKYI0 3()()EKTHBHOCTH C y4eTOM
IPUPOIOOXPAHHBIX TPEOOBAHUIA.

Kpome TOro, cieayer OTMETHTH, UTO YCIEUIHOE BEIEHUE JKOJIOTMYECKOrO 3eMJICACIIUs
TpeOyeT BBICOKOI OMOJIOTrN4YEeCKON aKTUBHOCTHU IOYBBI, @ BOIIPOCHI BOCIPOU3BOACTBA IOYBEHHO-
o IUIOAOPOAUS U YIIPABJIEHUS UM B KOHEUHOM CUETE CBOJMTCSA K MpoliieMe yrpaBiieHus Onoso-
TMYECKUMH IIPOLIECCaMU B IIOYBE.

Tax, cornacHo ucciieJ0BaHU Ha OCHOBE OIIBITOB, IPOBOAUMBIX B X03s1iicTBe YIIX «Arpo-
YHHMBEPCUTET» MpU NPUMEHEHUHU TexHosoruu no-till mocne BHecenus npemnapara «bruodxol ym»
[0 TIOKHUBHBIM OCTaTKaM, YCTAHOBJIEHO, YTO IOBBIIIEHUE TEMIEPaTypbl MOYBbI CLIOCOOCTBOBA-
JIO aKTUBU3allMU MTOYBEHHOH (hayHbl, €€ YHCIECHHOCTh YBEINUMIach IpUMepHO Ha 7% B moceBax
canara, Ha 12% B moceBax ¢aconu u Ha 15% B moceBax KamycTbl OPOKKOJIH.

TakuM 00pazoM, 3HAYUTENBHBIN MPUPOCT COAEPKAHUS TyMyca B MIOYBE 3a IOCTATOYHO KO-
POTKHME MPOMEXKYTKHM BPEMEHHU B HACTOSIEE BpEeMs MMEET Hay4HOE U IPAKTUYECKOE MOATBEP-
KJCHUE.

Orta pabota npoBouiack B paMkax npoekra VPH AP08957180 «BnusHue 6uonpenapa-
TOB Ha KOJIOTMYECKOE COCTOSIHUE II0JOPOIUsl TEMHO—KAIITAHOBBIX MIOYB U Ha YPOXKAHOCTh U
Ka4eCTBO OBOIIHBIX KYJIbTYp B YCIOBHSAX IOoro—Bocroka Ka3zaxcrana» npu ¢uHaHCOBOW MOJ-
nepxkke Komurera Hayku MunncrepctBa oopasosanust u Hayku PK ¢ 2020 o 2021 rojsl.
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BO3JIEJIBIBAHUE O3UMOM MIIEHAILBI IO HYJIEBOM TEXHOJIOT YU B
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TOO «FOz0-3anaonvlii HAYYHO-UCCIEO08AMENLCKULL UHCIIUMY I HCUBOMHOB0OCMEA U
pacmenuesoocmaay 160031, Pecnyonuxa Kazaxcman, e. Illvimkenm, noc. Taccati,
yn.0.Ecanuesa, 5

Pe3ome. B cTaTtbe H3noXKeHBI pe3yIbTaThl HAYIHBIX HccienoBannii 3a 2019-2020 romsr B yciaoBusx Oorapsl
IOxnoro Kasaxcrana. YcraHOBiIeHO, YTO HamOOINBINAs YpOKAHHOCTh 3epHa o3uMOHM mmenunsl (37,7 m/ra) B
CpefHeM 3a JjBa Tojla MccieJoBaHWK c(hOopMHpOBalach HAa BapHAHTE C OJHOBPEMEHHBIM BHECEHHEM (OCHOPHBIX
ynoOpeHunii B HopMe P45 kr/ra mpu mpsMoMm moceBe ¥ MOIKOPMKOI a30THBIM ymoOpeHneMm B Hopme N70 kr/ra B
paHHEBECEHHUE CPOKM B (pa3e KyIIEHHs O3MMOH MIIEHUIBI, TO eCTh B 2,9 pa3a BO3pocia ypoKaWHOCTh 3epHa B
cpaBHeHUH ¢ (HOHOM 0e3 yI0OpEHUIA.

Resume. The article presents the results of scientific research for 2019-2020 in the rainfed conditions of
South Kazakhstan. It was found that the highest yield of winter wheat grain (37.7 c / ha), on average over two years
of research, was formed on the variant with simultaneous application of phosphorus fertilizers at a rate of P45 kg /
ha with direct sowing and fertilizing with nitrogen fertilizer at a rate of N70 kg / ha in early spring periods in the
tillering phase of winter wheat, that is, the grain yield increased 2.9 times in comparison with the background
without fertilizers.

BBenenune

B ycnoBuax  rora  KazaxcraHa ~ OCHOBHBIM  JIMMUTHPYIOIIUM (haxTopom
CEIbCKOXO35MCTBEHHBIX KYJbTYp SIBISIETCS MOYBEHHAsl Bjara Tak Kak 3a MEpUOJ BereTanuu
BBITIAZIAET HEJIOCTATOYHOE KOJUYECTBO aTMOC(EPHBIX OCATKOB, a UMEIOIIUICS B MOYBE 3arac
BJIaTM 3a CUYET OCEHHE-3UMHUX OCaJKOB HE YAOBJIETBOPSET BOJOMOTPEOHOCTh KYIBTYP.
N3BecTHO, YTO OJTHUM M3 OCHOBHBIX JINMUTHPYIOIUX (AaKTOPOB, PEryIUPYIIUX MPOTYKTUBHOCTh
3€pHOBBIX KYJbTYp, ABJISETCS HAIMYME B TIOYBE JIEMEHTOM MUTaHUs pacTeHui. Bo3nensiBanue
WHTEHCHUBHBIX COPTOB 3€PHOBBIX OTJIUYACTCS TOBBIIMICHHBIMA TPEOOBAHUSAMHU K YCIOBHSIM
MUHEPATBbHOTO THTAHUA M TOJNBKO TPU TOTHOM M CcOaTaHCHPOBAHHOM OOecTieueHUN
MUATATEILHBIMHU BEIIECTBAMHU B COCTOSIHHHM (JOPMHUPOBATH BHICOKHE Yposkail. B cenmbckom x03stii-
ctBe Typkecranckoit oomactu (FOKO) TpaauiinoHHO TOMHHUPYIOT CpeIHHE U Majbie dhepmep-
ckHe Xx03sicTBa. OCHOBY CEIBbCKOXO03AMCTBEHHOTO IIPOU3BOACTBA COCTABIISIET IMOJUBHOE 3E€MIIE-
nenve. OCHOBHAs 4acTh 3€MeENb MPUBATU3UPOBAHA — €10 BIIAJICIOT B OCHOBHOM CEIIbCKOXO3sH-
CTBEHHBIC MIPEANPHUATHS U UHAUBUIAYATbHBIE (hepMEPCKUE X03SMCTBA, HECKOIBKO CEITbCKOX 035 -
CTBEHHBIX KOOIEPaTUBOB, akUHUOHEpHBIX Kommnanuid, TOO, a Takxke psia TrocyAapCTBEHHBIX
npennpusTuid. Jlepuiur Boasl ocTaeTcst 0JHOM U3 HarboJiee BaXHBIX MPOOIIEM /711 OPOILIAEMOTo
semnenenus B FOKO. JlanHo# 065acTé ¢ €e HU3KUM yPOBHEM T'PYHTOBBIX BOJ M 3aCOJICHHBIMU
MOYBaMH TPEOYIOTCSI BOAOCOEPETAIOIINE TEXHOJIOTHU U 3(PPEKTUBHBIE CHCTEMBI OJUBA JIJISl BBI-
paliyBaHUs Pa3HOOOpPA3HBIX KyNbTyp. BakHbIM pe3epBoM TOBBIIICHUS d()PEKTUBHOCTU
TEXHOJIOTHH BO3JCIIBIBAHUS CEIHCKOXO3SHUCTBEHHBIX KYJIBTYP SBIISICTCS ONMTHMHU3AINHA YCIOBUMA
NUTaHUs pacTeHuii. Bompocam mpuMeHeHus ynoOpeHuil u mouckam myTd uX 3¢G(GEeKTUBHOCTH
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nocBsiieHo MHoro pabor. OmHako Ha rore Kazaxcranma mpobiembl pecypcocOeperaromieit
TEXHOJIOTUH BO3/ICIIBIBAHHS O3MMOM IIIICHUIIBI C HYJIEBOW 00pabOTKOM, TO €CTh MPSIMBIEC TTOCEBBI
ABJIAKOTCA OJHMMH M3 MHOIMX MNPUOPUTCTHBIX HAIMPABJICHUHU U TOJIBKO pa3pa6aTBIBaIOTC5I.
Bompockl MHHEPaTBbHOTO MUTAHHUS O3UMOM MIICHHUIIBI IPH TPSMBIX TIOCEBAX B YCIOBUSAX OOTaphl
fora Kazaxcrama He 3aTpoHyTHI, TpeOyercs Ooiiee AeTanbHOE HU3y4eHHE M OO0OCHOBAHUS
NpUMEHEHHS YIOOpEHUH, MHUKPOYIOOpEHHH, CTUMYJSATOpPa POCTa ¥ BBISBICHUE HamOoliee
ONTUMAJILHBIX HOPM, CPOKOB HMX BHECCHHS B YCJIOBHUSAX OOTapHOTO 3eMIICACIHUS SBIISICTCS
aKTyaJbHBIM HAIlPAaBJICHHEM arapHOil HayKu. YiydmieHne (U3MYECKHX U XUMHUYECKUX CBOWMCTB
HOYBBI — BaYKHAsl 33/1a4a KaKk OOBIYHOTO 3€MJIC/ICIHS, TaK U MOYBO3ALIMTHOTO M pecypcochepe-
TafoIero 3eMJIeNIeNns, OJHAKO YIy4lleHHEe OMOJOTHYECKHUX CBOWCTB OCOOCHHO 3HAUYMMO B
YCJIOBUSIX MOYBO3AIIUTHOTO U PECYpPCOCOEPEraroniero 3eMIIe/IeNus, IIOCKOIbKY OYBEHHAs OMO-
JIOTHYECKasl Cpejia CUIIBHO JIETPalipyeT B 3aBUCUMOCTH OT THIIA M CTENIEHH 00pabOTKH MOYBEI, a
MOYBO3AIIUTHOE M pecypcocOeperaroniee 3emiiefenue obdecreunBaeT Oojee OraronpusTHbIC
YCIIOBHS ISl YITYYIIEHHsI OMOJIOTUYECKOTO 37I0POBbS M (DYHKIIMOHUPOBaHUS TOYBHL. [lo3aToMy,
pa3paboTka MPHEMOB MPUMEHEHHE YAOOPEHHWU MpPH NPSIMOM IIOCEBE O3UMOW IMIIEHUIIHI B
YCIOBHAX OOTrapHOTO 3eMJICNeNIMsl C BHIOOPOM HambOoJiee palMOHAIBHBIX HOPM MHHEPAIbHBIX,
MHUKPOYJOOPEHUH U CTUMYJSTOPOB pPOCTAa C HCIBITAHWEM CHUCTEMHBIX TepOHMIIMI0B HOBOTO
MIOKOJICHUSI TIPEJICTABIIIIOT OCOOBIH HMHTEPEC JUII HAYKH W HMMEIOT BAKHYKO IPAKTHYECKYIO
S3HAYUMOCTD IIPHU NPOU3BOJACTBC 3€pHA 03UMOH MNIICHUIIBI.

Pe3yabTaThl HCC/Ie10BAHUMH

B ycnoBusix rora Kazaxcrana pecypcocOeperaromuie TeXHOJIOTHH BO3ACIBIBAHUS 03UMOM
HIIEHUIIB! C IPSAMBIM [TOCEBOM ObUIM M3yuYeHBl O]l pyKOBOACTBOM Ipodeccopa Coinblk A u
€ro IMOoCJeI0BaTEIsIMU, IKCIIEPUMEHTHI MTpoBoaAUiauch ¢ 2006 roma. 3a 3TH rojabl HauOOJbIIAs
ypOKallHOCTh 03UMOMN HIeHuNbl Ha Oorape 43,8 w/ra ¢opmupoBaics Hpu OPSIMOM IOCEBE
cesuikoir C3C-2,1 Ha (one MuHepanmbHBIX ymoOpeHuit P3p Nsg Kr/ra m mpu HCIOJIB30BaHUU
cuctemuoro repounuaa "Taprer" B Hopme 1,0 n\ra. Jedunut Bnaru B mo4Be ObLT U OCTAaeTCS
OJIHOM M3 CaMbIX aKTyalbHbIX MPOOJEM, CIIEOBATEIbHO CTAHOBUTCS OYEBUIHBIM, YTO MPHU
CJIOKUBLIMXCS OOCTOSTENbCTBAX YAYyYIIEHHE PACTEHHEBOAYECKOIO CEKTOpa JIOJKHBI OBITh
JOCTUTHOTO, TPEeXJe BCEro, Ha OCHOBE HCIOJb30BAHUS BJIAro,lI0YBO,YHEPTO,pECYPCO U
npupogocOeperaromux TexHonoruil. IMeHHo 3To cuctema coeperaromiero 3eMieeNus SBiseTcs
Ha CEroJHs KJIIOYEBBIM pbIYaroM JUisi BBDKUBaHUSA (EpMEpPOB, 3aHATHIX B IPOU3BOJICTBE
CeJIbCKOXO035HUCTBEHHBIX KyIbTYp. K TexHomorusm coeperaromero 3eMmyieiesiusi OTHOCATCS TaKxkKe
MHHUMAJIbHAs ¥ HyJIeBast 00paboTka moussl [ 1-3].

DKclepUMEeHTaIbHbIE UCCIIE0BAaHMS M0 MPUMEHEHUIO0 MUHEPAIbHBIX, MUKPOYI0OOpEHUN U
perymisTopa pocra pacTeHHH NMpU NPsIMOM MOCEBE O3MMOM MIIEHUIIBI MPOBOIMINCH HA CTalMO-
HapHOM y4acTke oTaena «3emiuenenue u pacteHHeBoAcTBO» TOO «Oro-3amanHblii Hay4HO-
UCCJIEIOBATEIbCKUNA HHCTUTYT KUBOTHOBOJICTBA U PACTEHUEBOJICTBAY, IOUBEHHBIN MOKPOB 30HbBI
UCCIIIOBAaHUN MPE/ICTaBIeH OOBIKHOBEHHBIMU CEPO3€MaMH, pPa3BUTHIMU Ha MOIIHOM TOJNIIMHE
JIECCOBUIHBIX CYIJIMHKOB M cymneceil. MeXaHM4eCcKuil COCTaB BEPXHETO TOPU30HTAa OTHOCHUTCA K
cpenHemy cyriuHky. CozaepxaHue rymyca B maxoTHoM cioe nouBbl (0-30 cMm) cocraBisier
1,29%, nmoxsmxHoOTo ocdopa — 11,4 mr/ra, HuTparaoro azora — 19,2 Mr/kr, 0OMEHHOTO KaJHs —
268,1 mr/kr.Ilo creneHn 0b6ecreueHHOCTH 3JE€MEHTAaMH MMUTaHHs OMBITHBIE YYacTKH OOrapHOTro
3eMJIeZICITHST XapaKTepU3YIOTCs HIU3KOW 00€CTIeUeHHOCTRIO a30TOM, (ochopoM u cpeaHeodectie-
YEeHHBIM KaJueM. Peakiys mouBeHHOTo pacTBOpa B MAXOTHOM cioe crnadomenounas (pH — 7,47).
O06paboTka ceMsiH U CTUMYJSTOp pocTa «Beimmen» 0,5 1/t + Mukpoynobpenuit «Opakym» ce-
mena 1,0 n/T + nmpoTpaBuTenb, OceHHsIsI 00paboTka B ¢a3e KyIeHUs 03UMOM MIIEHHIbI «BbIM-
nem» 0,5 n/ra + «Opakymn» MynbTHKOMILIEKC 2,0 J1/ra, IpU aHAJIOTMYHOM HOpME pacxoJ0B yKa-
3aHHBIMU TIpenapaTamu, o0paboTKa MOCEBOB MPOBOJIMIACH JABAXAbI B (Da3e KyIIEHUS O3UMOMU
MIIEHUIIBI B paHHEBECEHHUE Nepuobl U B ¢aze ¢aroBoro nucrta.B yciaoBusx GorapHoro 3em-
JesieNnrss OCHOBHBIM JINMUTHPYIOUIUM (PAKTOPOM MPOTYKTUBHOCTH 3€PHOBBIX KOJOCOBBIX KYJb-
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Typ SBJSIETCS HEAOCTATOK BIIArd M 3JEMEHTHI MUTaHUs pacTeHuil.HaOmoneHusiMu yCTaHOBIIEHO,
yTo BHeceHue GpochopHbIX ynoopennit B Hopme P3y 1 Pss Kr/ra yckopumnau co3peBaHme 3epHa Ha
5-6 CyTOK IO CpaBHEHHIO ¢ BapuaHTOM 0e3 ynoOpeHuil, a mpuMeHeHne GocHOopHBIX U a30THBIX
ynobpenuit B Hopme Pss N7o Kr/ra B JeHCTBYIOIIMX BeUIECTBAaX MPOJJICBAIN AJUHY BereTaloH-
HOr0 IepuoJia O3UMOW MIIEHULBI A0 257 CyTOK WIHM CO3PEBaHME 3€pHA O3UMOW IIICHMIIBI
HACTyNnwiIa Ha 4 CYTOK I03K€ MO CPAaBHEHHIO C BapuaHTOM 0Oe3 ynobpenuii (253 cyTok) u 9 cy-
TOK TIO3KE IO cpaBHEHUIO ¢ poHOM dochopHOoro ynodbpenus P45 xr/ra (248 cyrok). CnenoBa-
TEIbHO, TMpPUMEHEHHE (OCPOpPHBIX YAOOpPEHUN YCKOPHIIM CO3peBaHHME 3epHa, a (ocdopHo-
A30THBIX CIIOCOOCTBOBAJIM YJUIMHEHUIO BEr€TallMOHHOIO NIEPUO/A PACTEHUN 03UMOM IIIEHULIBI C
dbopMUpOBaHHEM CTaOMIIBHO BBICOKHX YPOXKaeB 3€pHA IO CPAaBHEHHUIO C JPYTUMHU BapUaHTaMH
onbita. [lpy mpUMEHEHHMH CTHMYISTOPOB pOCTa pacTeHUd «BwIMmen» ¢ MHUKpoymoOpeHHneM
«Opakymn» MyJIbTUKOMILIEKCA OT IOCEBa IO CO3PEBAHUS 3€pHA JUIMHA BEreTallMOHHOTO Meproaa
coctaBmiia 247 CyTOK, TO €CTh 3TH Ipenaparhl ClIOCOOCTBOBAIN YCKOPEHHUIO IPOILIECCOB CO3pe-
BaHUs 3epHa Ha 6 CYTOK B CPaBHEHUU C BapuaHTOM 0e3 y1o0peHui.

Tab6auna 1. Bausinne yno0peHuii M1 CTUMYJISITOPOB POCTA PACTEHMII HA MPOAYKTHUBHOCTH 3epHA 03UMON MuIe-
HHIIbI IPH NPSIMOM N0CeBe B YCJOBHAX 00rapHoro semiiefenns ora Kazaxcrana

Bapuant onbita YporxxallHOCTb 3epHa, 1/Ta CpenHss ypoxaii- OTKIIOHEHHE OT
2019 2020 HOCTb 3€pHa, 1i/Ta KOHTpOJIS, 1/Ta

1. be3 ynoOpeHuii-koHTPOIIb 12,4 13,2 12,8 -
2. Py 17,6 17,5 17,6 +4,8
3.Pys 20,1 19,1 19,6 +6,8
4. P3yp Nsg 31,9 31,7 31,8 +19,0
5. P3y Ny 34,8 34,3 34,6 +21,8
6. P45 Nsg 35,8 354 35,6 +22,8
7. Pss Ny 38,5 36,8 37,7 +24.9
8. Mukpoymobpe 24,0 27,7 25,9 +13,1
HUW+CTUMYIISITOP pocTa

OnTtumusupys pochaTHbIi pexxUM 03UMOMN MILIEHUIBI C BHECEHUEM a30THBIX Y100pEeHUH B
nepuoJi HauboplLIeH UX MOTPeOHOCTH B (pa3e KyIlleHHs cOalaHCUpyeT pexXuM UX MuTaHus. Bu-
JUMO cpaboTaio SBJIEHUE «CUHEPTUU», T.€. ONTUMU3ALNS OJHOTO (aKTOpa KUZHEACATEIbHOCTH
YCUJIMBAET JEHCTBHE APYruX (aKTOPOB >KU3HENESITeNbHOCTH. Kak yke BbIlIe H3JI0XKEHO, 32
2019-2020 romp! B mepuoJ 3aKIIaJKH MMPOJYKTUBHBIX OPTaHOB B (a3e TPyOKOBaHUs, cTeOIIeBa-
HUS ¥ (HOPMUPOBAHUS 3epHA O3MMOI MIIEHUIIBI, 3a11aChl IPOAYKTUBHOMN Bard ObUIM XOPOLIMMHU
U TOJIHOCTHIO YJIOBJIETBOPSUIM MOTPEOHOCTh O3UMOM MILEHUIIBI K BJare B yKa3aHHbIE MEPHObI
BEreTaly pacTeHUi, B pe3ynbraTe (OpMHUPOBAJICS CTAOUIBHO BBICOKMN yporkail 3epHa 03UMOMN
MIIEHUIBI 171 OorapHbIX ycnoBui ora Kazaxcran. [Ipu 06paboTke ceMsiH CTUMYIISITOPOM POCTa
«Bemnen» B HOpMe 0,5 51/T m Mukpoynoopenuem «Opakymn» B HopMe 1,0 11/T ceMeHa ¢ oHO-
BPEMEHHBIM NPOTpaBiuBaHuEeM 3epHa «luBunaens sxkcrpum 115», T.x.c. B HOpMe 0,5 71/T ¢ pac-
X0JIoM paboueit xuakoctu 10 /T mepes moceBoM, OCEHHsS JIMCTOBass 00paboTKa MOCEBOB 0O3U-
MO MiIeHuIbl B (pa3e KylieHHusl CTUMYIsSTopoM pocta «Beimnen» - 2,0 5i/ra, a Takke paHHEBe-
CeHHsA 00paboTka moceBoB B (pase KymieHus U B (aze (aroBoro JUCTa MPU BBIIICYKAa3aHHBIX
HOpMax pacxoja CTUMYJISTOpa pOCTa U MUKPOYAOOPEHHH ypoXail 3epHa O3MMOW MINEHUIIbI B
CpeZHeM 3a JiBa roja cocraBuia 25,9 n/ra uiau Bo3poc B 2,0 pa3a mo CpaBHEHHIO ¢ HEY100peH-
HBIM KOHTPOJIbHBIM BapuaHTOM. CienyeT OTMETUTh, YTO IMPUMEHEHUE CTUMYJSATOPOB pocTa U
MHUKPOYJOOpEHUI SKOHOMHYECKH BBITOJHO MpU (UHAHCOBBIX 3aTPyIHEHHSIX (epMepoB U
BIIOJIHE ONPAaBJIaHHBIA arpOTEXHOJIOIMYECKUN MPHUEM NPHU MPSIMOM MOCEBE O3MMOM MIIEHUIBI C
3HAYUTENIBHBIM CHH)KEHUEM NPSMBIX 3aTpaT Ha UX BO3JIEIIBIBAHNUE.

3akiro4yenue

C ynydmieHreM ycioBui nutaHus ysenuumiack macca 1000 3epeH u ux HanOosbIas Be-
muanHa 37,5-37,2 T monmydeHa Ha (oHe MUHEpaTbHBIX ynoopenuit Pys N7o Kr/ra cymecTBeHHO
NPEBBICUB TOKa3aTean KOHTpojbHOro Bapuanrta (30,6-30,3 1), 3a roabl MPOBENEHUS IKCIEpH-
MEHTOB MPH KCIOJIb30BAaHUU CTUMYJIATOpa pocTa U MUKpoynoopenuit macca 1000 3epen cocra-
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Buia 35,1-34,6 r 3naunTenbHO npeBbicHB (poH Oe3 ynoOpenuit (kouTpois). Ha pone pocdopubix
ynoOpenuit P3y kr/ra ¢ BHeceHneM a30THBIX ymoOpenuii B Hopme Nsg u N7g crmocoOcTBOBaiio
YBEIMYEHUIO ypoxaiHOCTH 3epHa Ha 19,0-21,8 1/ra mo cpaBHEHHUIO C KOHTpoJeM (GOpMHPYs
CTaOMIIBHO BBICOKOM YPOJKaWMHOCTH 3€pPHA C OJTHOTO rekTapa Ha yposHe 31,8 u 34,6 n/ra, To ecTh
npuMeHeHne (HochopHO-a30THBIX yIOOpEeHUH cOaTaHCUPOBaH PEXUM IMUTAHUS C YAOBJIETBOpE-
HUEM UX MOTPEeOHOCTH K HA3BaHHBIM 3JIEMEHTaM O3MMOM MIIICHUIIBI B TEUEHUE BCEHl BereTauu u
TEM caMbIM C(OPMHPOBAIIU BBICOKYIO ypOXKaifHOCTH 3epHa. [Ipu 0O6paboTke ceMsH CTUMYIISTO-
pom pocta «Beimmien» B Hopme 0,5 /T u Mukpoynoopenuem «Opaxymin» B HopMme 1,0 11/T cemena
C OJTHOBPEMEHHBIM MPOTpaBIUBaHUEM 3epHa «JluBuaeH sxctpum 115», T.x.c. B HOp™Me 0,5 /T ¢
pacxonoM paboueil xuakoctu 10 J/T mepen MoceBOM, OCEHHsISI JIMCTOBas 00pabOTKa MOCEBOB
03MMOH MIIEHHUIBI B (a3e KyIIeHUs: CTUMYJIATOPOM pocTa «Beimmen» - 2,0 i/ra, a Takxke paH-
HEBeCeHHss1 00paboTKa moceBOB B (paze KylleHus U B ¢a3e (praroBoro JucTa MpH BhIlICyKa3aH-
HBIX HOpPMax pacxojia CTUMYJISITOpA pocTa U MUKPOYJOOpPEHUH ypoxKail 3epHa 03UMOMN MIIEHULIbI
B CpeJHEM 3a JBa rojia coctaBuia 25,9 1/ra uiam Bo3poc B 2,0 pa3a o CpaBHEHHUIO ¢ HEYJI00pEH-
HBbIM KOHTPOJIbHBIM BapUAHTOM.
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HNCCIEJOBAHUE BJIMAHUSA JOBABOK IIOBEPXHOCTHO-AKTUBHBIX
KOMIIOHEHTOB HA HU3KOTEMITIEPATYPHBI CUHTE3 HAHOPA3ZMEPHOI'O
JUOKCHUIA TUTAHA
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YHayuonanenwii uccnedosamenscru yrusepcumem UTMO,
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AnHoTanus. B maHHOW paboTe OBUIO HCCIIEIOBAHO BIHMSHUE NOOABOK MOBEPXHOCTHO-aKTUBHBIX BEIIECTB
(maypuncynbdara Harpus, TritonX-100) Ha cHHTE3 HAHOYACTHI[ JUOKCHJA THTAHA M3 W3OIMPOMOKCHIA THUTAHA.
YcraHnoBneHO, 4To 100aBKkH [IAB MO3BONSIOT MOMTYyYUTh CTAOMIBHBIC 30U TUOKCH]IA THTAHA CO CPEIHUMH pa3Mepa
yacrtull B quarnazone 10-30 M.

KarwueBble c10Ba. TUOKCH TUTAHA, 30716, [IAB, H30TpOMOKCHT THTaHA, COPOCHTEHI.

Summary. In this work, we studied the effect of surfactant additives (sodium laurylsulfate, TritonX-100) on
the synthesis of titanium dioxide nanoparticles from titanium isopropoxide. It was found that surfactant additives
make it possible to obtain stable titanium dioxide sols with average particle sizes in the range of 6-30 nm.

Keywords. titanium dioxide, sol, surfactant, titanium isopropoxide, sorbents.

HI/IOKCI/IH TUTaHa ABJIACTCA MaTCpUaIOM C BBICOKOM (bOTOKaTaJIHTquCKOﬁ AKTUBHOCTBIO U
0COOBIMHM OITHYECKUMH CBOﬁCTBaMH, KOTOPLBIC MOTYT U3MCHATHLCA B 3aBUCUMOCTH OT pasMepa U
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TUIA KPUCTAJUIOB AMOKCHJA TUTaHA. HaHOUaCTHIIBI TMOKCHIA TUTAHA MOTYT MPUMEHSATHCS JUIS
co3ziaHus (POTOKATAIN3aTOPOB, COPOEHTOB, ONTHUYECKUX CTPYKTYp U MOJYNPOBOAHUKOB. OHUM
U3 TIEPCIIEKTUBHBIX HAIIPABICHUN MCIIOIb30BAaHMs MOPUCTHIX HAHOYACTHII IUOKCH/IA TUTAHA SB-
JSIETCS €r0 UCIOJIb30BaHUE KaK COpOEHTa C BBICOKOM (DOTOKATATIUTHUECKOW aKTUBHOCTBIO, YTO
CIOCOOCTBYET HE TOJBKO CENEKTUBHOW COPOIMM KOMIIOHEHTOB Ha IOBEPXHOCTH YaCTHI], HO
TaKXe UX MOCIEeAYIOIEMY pa3pylleHHIo Mo AeicTBUEM cBeTa. DTOT 0COOCHHBIN 3¢ ekt mos3-
BOJISIET CO3/aBaTh HOBbIE (P(PEKTUBHBIC CUCTEMBI OTYUCTKU M 00E3BPEKHBAHUS TOKCHKAHTOB
IONABUIMX B OKPYKAIOLIYIO Cpealy, IIyTeM MX pa3pylleHHs: (OTOAKTUBHBIMU COPOCHTaMH Ha OC-
HOBE IMOKCUJA TUTAHA.

CuHTe3 IMOKCHIA TUTaHA MOXET ObITh NPOBEJEH IyT€M BOIHOI'O TMAPOJIN3A AJTKOKCH]L
NPOM3BOJIHBIX TUTaHA, HAIIPUMEP M3OMPONOKCHAA MU OyTOKCHAA THUTaHA. [laHHBIH MeTOa Mo3-
BOJISIET MOJIy4YUTh HAHOPA3MEPHBIM TUOKCHU] TUTAHA OTHOCUTEIBHO IPOCTHIM U OBICTPBIM ITyTEM.
Opnaxo, perynupoBaTh IPOLECC THIPOIN3a aJKOKCUIO0B TUTAHA B JIAHHBIX YCIOBHUSAX CJIOXHO, B
pe3ysbTaTe 4ero CUHTE3 MOXKET IPUBOAUThL K 00pPa30BaHUIO KAaK KPYIHBIX YacTHUL, TaK U aMop Q-
HBIX HE KpUCTAJUIMYEeCKHX oOpa3oBanuil. Takxe, B ciydae HEOOXOAMMOCTHU MOyYSHHUS U COXpa-
HEHMsI YCTOMUYMBOro 30Js1 TMOKCHJIa TUTaHA TpeOyeTcsl BBEACHUE CTA0MIM3HUPYIOMIUX 100aBOK.
Takumu 100aBKaMu MOTYT BBICTYNATh BEIIECTBA, CHOCOOCTBYIOIIME OOpa30BaHUIO JBOWHOTO
3JIEKTPUUECKOTO CJIOS1 Ha IOBEPXHOCTU HAHOYACTHULL, MIPEMSTCTBYIOLIETO UX arperauuu.

B pabore [1] moka3aHo, YTO 307 YACTHUIl UMEIOMMX pasmep <50 HM SBISIOTCS HECTa-
OUIIbHBIMU, B pe3yJibTaTe 0O0JIbIION MOBEPXHOCTHOM YHEPTUU HAHOYACTHIL, YTO BEAET K UX arjio-
Mepanuu B 6osiee KpymHbIe oO0pazoBanus. ABropamu padota [2,3] ObLIO TOKa3aHO, YTO B Kade-
CTBE CTAaOMJIM3UPYIOILIEr0 areHTa MOI'YT IPUMEHSTbCS a30THasl, COJIIHAs U YKCYCHAasl KUCIIOTBHI.
Crabummsnpyronmii 3p(ekT KOTOPBIX JOCTUraeTcs 3a cueT agcopormu noHoB H' Ha mosepxHo-
CTH HAaHOYACTHIl C 00pa30BaHUEM JIBOMHOIO 3JIEKTPUUYECKOIO CJI0s OTBEYAIOLIEro 3a cTaduin3a-
LU0 30J151.

Jpyrum mytem crabuiau3aliy sBIsSeTCS MPUMEHEHHE B KauecTBe CTaOMIN3aTOPOB HOHO-
reanbix [IAB, Hanpumep Takux kak naypwicydar Harpus. B padore [4] moka3zaHo BIUSHHE J10-
6aBoK JlaypuicyiabhaTa HaTpUsl Ha 0O0pa30BaHUs HAaHOPA3MEPHBIX YACTHUI[ TUOKCHJA TUTaHA U
cTabUIBbHOCTD 30i1. B pe3ynbTare, ObUIO MOKAa3aHO MOJOKUTEIBHOE BIUSHUE 100aBOK JaypHIl-
cyib(ara HaTpHUs Ha AUCHEPCHOCTh M pa3Mephl MOJYyYeHHOM (a3bl 1uokcuaa TuTaHa (cpeiHuit
pasmep 14 HM), c IpeBaANMPYIOIIUM COJIEP)KAHUEM B MTPOAYKTE (ha3bl aHATA3bI.

B nanHo#i paGote OBLIO MPOBEAEHO HCCIIEAOBAaHUE BIMSHUE J00ABOK JaypuiCyibdara
Hatpus U TritomX-100 Ha BOIHBIN HU3KOTEMIIEPATYPHBIX CHHTE3 HAHOYACTHUI] TUOKCHIA TUTAHA
30J1b-T€JIb METOJIOM.

Jlnist cuHTe3a MCTIOIB30BAIM PEAareHThl KiIacca YMUCTOTHl XUMHUYECKH YHCTBIE U BBIMIE, Mpe-
UMYIIECTBEHHO Mpou3BoacTBa Sigma-Aldrich. Tlomydenue 301 mpoxoawio B jaBa dTama. Ha
MIEPBOM 3Tare TOTOBWIM PacTBOP M30MPONOKCHIa TUTaHa B nzonponanoie (C= 0,265 mons/n), a
TaK)Ke BOAHBIA PACTBOP AJIsI TUAPOIIH3A COMEpPIKAIUi Taypuicynbdar Hatpus win TritonX-100
(C=0,01 moxns/m umm C= 0,025 MO/ COOTBETCTBEHHO), BOJAHBIN pacTBOP MTOBOAMIHN 10 PH=1-2
BBEJICHHEM a30THOM KUCIIOTHI. 3aTeM, pacTBOp Juld rujponun3a HarpeBaau 10 70 °C u MeuIeHHO
MPUWJIKMBAIN K HEMY pPacTBOpP M30MPONOKCH A TUTaHa Ipu nepememinBanuu 700 06/MuH, pacTBOp
BHOCWJIM Ha MpoTsbkeHue 1 yaca, koHTpoaupys pH pactBopa.

Ha BTOpoM 3Tamne pacTBOp OCTaB/IsUIM Ha 6 4acOB MPU COXPaHEHUU HarpeBa M MepeMelln-
BaHus. [locne yero, B ciydyae HCIIONIb30BaHUS JIaypuIICyab(aTa HaTpus 00pa3oBbIBaiICs roiay0o-
BaTO-0€IbIil onajJecuupyoUil pacTBOp, ¢ HEOOIBIIUM KOJMYECTBOM MEJIKOro ocaaka. B ciy-
yae ucnonp3oBaHus 1ritonX-100, pactBop mpuoOperan Oemblii IBET C KEITHIM OTTEHKOM,
Ha0II0JaJIOCEH OOJIbIIIEE KOJIMYECTBO OCAIKA.

[Tocre mosyueHust 30551 paccMaTpUBaIacCh €ro CTa0MIIBHOCTh B T€UEHUE 24 4acoB, a TaKkxkKe
U3ydajcs pa3Mep yacTHll 30Ji1. B nmanpHeiiieM pacTBOp CYIIMJIM B CYHIMJIBHOM IIKady Mpu
80°C 12 yacoB, NOITY4YEHHBIE KEITOBATBHIA KPUCTANINYECKUI IPOAYKT B ITOCIEICTBUU UCCIIENO0-
BaJIM Ha MOBTOPHOE PacTBOpPEHHE ¢ 0Opa30BaHMEM YCTOMUYMBOIO 30Ji1 B BOJHOM cpeze. Pe3yinb-
TaThl HCCIIEIOBAHNI NpUBEIEHBI B Tabiuue 1.
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Taoaunna 1. Pe3yanaTl>1 NUCCICTOBAHUA MOJYYECHHBIX 30J1eil JUOKCHIA TUTaHA

Crabunmsarop BuemrHnit Bun r, HM CrabunsHoCTh 30511 | [loBTOpHOE pacTBO-
peHue
bes I1AB Benrlii pacTBOp ¢ ocaakoM 84 paccnauBaeTcs Maino pactBopuM
Jlaypuncynegat Benprit onanecuupyromuit pac- 17 crabuieH pacTBopuM
HaTpus TBOP
TritonX-100 Benrrit pacTBOp ¢ 0cagKoM 73 paccianBaeTcst YaCTUYHO PAacTBO-
puM

B pesynbrare uccienoanusi ObUIO YCTAaHOBIICHO, YTO JAYPHICYIb(AT HATPUS OKa3bIBACT
CYILIECTBEHHBIN cTaOMIM3upyrouuii 3¢hdexT npu cuHTe3e 30758 IMOKCUAA TUTaHA, TO3BOJISS 1MO-
JY4YUTh HAHOPA3MEPHYI0 MOHOIUCIEPCHYIO (pa3y aHaTaszbl B yCJIOBUSAX HU3KOTEMIIEPATYPHOTO
TUAPOTEPMAIBHOIO CUHTE3a JUOKCUA TUTaHA.

HccenenoBanue BO3MOYKHOCTEN BBICYIIMBAHUSA 30JI€H C UX MOCIEAYIOIIMM PECYCIIEH3UPO-
BaHUEM IOKa3bIBACT, YTO CTAOUIM3UpYIOMuUi 3pdeKT OKa3bIBaeMblil JaypHicylib(aTom coxpa-
HSETCA TPU CYIIKE M CHOCOOCTBYET MOBTOPHOMY OOpa30BaHMIO CTAOMIIBHOTO BOJIHOTO 30JIs Ha-
HOYACTHUI] TMOKCH/Ia TUTAHA.
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JUSTIFICATION OF WATER MANAGEMENT METHODS FOR AGRICUL-
TURAL ACTIVITIES IN THE ASA RIVER BASIN

Amanbayeva B.Sh., PhD student, Kazakh National Agrarian Research University,
Zhaparkulova E.D., Candidate of Agriculture Science, Kazakh National Agrarian Research
University, Mustafaev M.G., Doctor of Technical Science, Academician of the Russian Academy
of Natural Sciences, Head of the Laboratory of Soil Reclamation of the Institute of Soil Science
and Agrochemistry of the National Academy of Sciences of Azerbaijan, Dzaisambekova R.A.
Candidate of Technical Science, Leading Scientific Co-Worker, Kazakh Scientific Research In-
stitute of Water Economy.

Annotation. The article presents the results of a study of water resources management methods in the Asa river ba-
sin. The study area is located on the irrigated lands of the Asa river basin, an experimental production site of the
«Besagash» village.

Key words: water resources, management methods, surface irrigation, furrow irrigation, discrete irrigation.

Introduction

The lands used at present for the cultivation of agricultural crops are mainly characterized
by the intensification of degradation processes in the root layer of soils. More than half of the
lands are poor in humus and mobile forms of nutrients, calcium cations, have a low rate of water
absorption and poor soil porosity. As a result, unproductive water losses on such soils increase
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and the growth and development rates of agricultural crops, especially legumes and cereals, slow
down.

The need to carry out this study predetermined by the concept of Kazakhstan's transition
to a "green" economy.

One of the priorities of this concept is the efficient use of water resources and ecosys-
tems. Reducing the size of technological losses of irrigation water during irrigation can achieved
by irrigating crops through the furrow [1].

The technology of irrigation through the furrow ensures the reduction of irrigation water
losses for filtration up to two times, for discharge and evaporation up to 1.5 times. By reducing
these losses, an increase in the water supply of irrigated lands to 20-25% ensured.

Research methods

In studies as cereals studied - sorghum variety (Kazakhstanskiy 16), sowing sorghum was
carried out on May 15.

To develop a water-saving technology
for irrigation of sorghum, irrigation was carried out along the furrows, through the furrow and
discrete water supply to the furrows (Figure 1). The gross irrigation rate was 5000 m®/ha. Irriga-
tion of sorghum in field experiments was carried out along furrows at rates of 800 and 1000

m3/ha, with a threshold of pre-irrigation soil moisture of 70-75% of HB [2].

During the growing season, 5 waterings were carried out. The volume of diverted water from
irrigated areas fluctuates at the level of 27.5-37% of the volume of supplied water. Irrigation rate
for sorghum irrigation was 4886.1 m*/ha. The efficiency of the irrigation technique fluctuates in
the range of 0.63-0.67, which is typical for furrow irrigation with discharge [3].

™ '._"-"'

Figure 1 - Watering sorghum by furrow

Experimental plots OPU-1 and OPU-2 were combined for irrigation from one outlet fur-
row - for sorghum. The measuring gates are located at the end sections of the agro-ecological
measures options, at a distance of 50, 100, 150 and 200 m from the beginning of the furrows: the
first section is the end of the OPU-2 section (control + application of phosphogypsum), the se-
cond section is the end of the OPU-2 section (loosening + introduction of phosphogypsum with
loosening), the third section - the end of the OPU-1 section (introduction of phosphogypsum
with loosening + loosening), and the fourth section - the end of the OPU-1 section (introduction
of phosphogypsum + control).

Research results

In our field experiment, two pulses were received without reducing the duration and flow
rate of water supply through the furrow.

In the first series of experiments, the first cycle ended at the time when the irrigation
stream reached a distance of 100 m from the head of th e furrow or half the length of the furrow
[4].

For the second series of experiments, this distance was equal to 150 m. When the irriga-
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tion stream reached the calculated distance, the water supply ended by blocking the tube in the
head of the furrow. The second cycle of water supply carried out after the water was absorbed in
the irrigated area of the first impulse and ended when the irrigation stream reached the end of the
furrow. Water consumption at the beginning of the furrow in cycles was constant [5].

At each cycle, the flow rate of water from the tubes measured in a volumetric manner, us-
ing a measuring vessel and a stopwatch, at least five times. Average values of water flow meas-
urement: through the furrow - 0.633 I/s, 0.654 I/s and control - 0.648 I/s [6]. The indicators of the
elements of irrigation technique with furrow and discrete technologies summarized in Table 1.

A comparative analysis of the conducted field experiments shows that with a similar flow
rate of irrigation streams into furrows, the total irrigation time, with discrete irrigation, is re-
duced. So for the control this time is 93.0 min, and for the discrete one - with the first impulse of
100 m - it is 88 min, with the second impulse - 150 m - it is 106 min. But the passage of the se-
cond impulse along the wetted furrows, respectively, 45 and 34 minutes, i.e., the speed of pas-
sage along the entire length of the furrow increases, respectively, by 2.1 and 2.74 times. Irriga-
tion rate with discrete irrigation increases, creating a deeper moisture saturation of the root-
inhabited soil layers. Irrigation technique coefficient is also high with discrete irrigation method

[7].

Table 1. Comparative indicators of elements of discrete and furrow irrigation technique

Value of indicators
Control Section of the furrow for the first impulse

Ne Elements of irrigation technique 100 m 150 m
1 2 3 4 5
1 | Furrow length |, m 200 200 200
2 | Irrigation stream flow rate g, I/s 0,648 0,633 0,654
3 | Travel time on a dry furrow, the first impulse t 1, 93.0

min ' 43,0 71,0
4 | Travel time along the wetted furrow, second im- 45,0 34,0

pulse t 2, min
5 Irrigation rate in the first impulse m 1, m°/ha - 111,8 192,6
6 | Irrigation rate in the second impulse m 2, m*/ha - 122,1 95,3
7 | Net irrigation rate m_nt, m*/ha 219,5 233,9 287,9
8 | Irrigation rate gross m_br, m*/ha 336,4 336,4 336,4
9 The efficiency of the irrigation technique 1, in 0,653 0,695 0,86

dollars. units

The average yield of cultivated crops on the experimental plots OPU-1 and OPU-2 was adopted
according to the research options for 2017 an~ “~~ ~rresponding calculations to establish the
effectiveness of the recommended technologie ‘esented in Table 2 per 1 ha of irrigated
land (Table 2).

Table 2. Yield of sorghum in experimental plots and water consumption per unit of production.

Culture Site name Variants Irrigation Productivity, Water consumption per 1 centner
norm, m>/ha centner/ha of harvest
m®/centner from the control
option
Sorg-hum Experi- Control 5000 376,2 13,29 1,0
mental Entering of phosphogypsym 5000 480,3 10,41 0,78
produc-tion Loosening the soil 5000 4415 11,33 0,85
site-1 Loosening the soil and adding 5000 508,9 9,83 0,74
phoshogypsym
Experi- Control 5000 398,5 12,55 1,0
mental Entering of phosphogypsym 5000 4994 10,01 0,80
produc-tion Loosening the soil 5000 4454 11,23 0,89
site -2 Loosening the soil and adding 5000 530,7 9,42 0,75
phoshogypsym
Meduim Control 5000 3874 12,91 1,0
«Besagash» Entering of phosphogypsym 5000 489,9 10,21 0,79
Loosening the soil 5000 4435 11,27 0,87
Loosening the soil and adding 5000 519,8 9,62 0,745
phoshogypsym
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Additional gross income from the use of this technology defined as the difference be-
tween the cost of additional products and additional costs. In terms of sorghum culture, the high-
est income was also received in the 4th option —395,680 tenge per 1 ha, in the 2nd option —
305,000 tenge per 1 ha and in the 3rd option —174520 tenge per 1 ha [8].

Along with the additional products obtained by using the recommended technologies, the
saving of irrigation water for the sorghum crop is 13 - 25.5%. As a result, more than 20% of the
area ofthe studied crops can irrigated additionally.

Conclusion

The technology of irrigation through the furrow is high-tech, tillage-cultivating equip-
ment can pass along dry furrows and provide high quality inter-row cultivation [9]. The irrigator
can easily move along dry furrows and redistribute water to the furrows in a timely manner. This
improves the quality of irrigation, increases the uniformity of soil moisture, and reduces water
consumption per unit of agricultural production.

In the control variant, the yield of sorghum was 376.2-398.5 kg / ha, in the 4th variant it
was 508.9-530.7 kg/ha.
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OBOCHOBAHUME METO/IOB YIIPABJIEHUS BOJHbIMU PECYPCAMMU
CEJIbCKOXO3SIMCTBEHHOM JAEATEJIBHOCTU B BACCEMHE PEKU ACA

Awman6aesa B.111., PhD nokropant, Kasaxckuil HAIMOHANBHBIH arpapHbIi UCCIIEI0BATENBCKHI YHHBEPCUTET,
Kanapkynosa E.JI., kaunuaar c-x Hayk, Kazaxckuil HallMOHAIbHBII arpapHbIil UCCIEN0BATENbCKUI YHUBEPCUTET,
Myctadaes M.I'., moktop arpapHbiXx Hayk, Akagemuk Poccuiickoit Axagemum EcTecTBo3HaHUS, 3aBETyHOIIUIA
naboparopun Menuoparnuu nouB MuctutyTa [louBoBeaenus u arpoxumun HAH AszepOaitmxkana, [[xaiicambexkoBa
P.A. xaHAMOAT TEXHWYECKHX HAyK, BEAYIIMH HAyJYHBIA COTPYAHHUK, Ka3axCkuil HaydHO-HCCIIEIOBAaTENBCKUI
MHCTUTYT BOJHOT'O XO3HCTBA.

AnHoTanusi. B cTatbe npuBeseHbl pe3yabTaThl UCCIEAOBAHUS METOJIOB YIIPABJICHUs BOJAHBIMHU peECypcaMu B
OacceitHe peku Aca.
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Resume. The aim of the article is to define hyssop (Hyssopus officinalis) ‘Markiz’ cultivar capacity parame-
ters aimed at recultivating degraded soils, alkali soils, sloping lands, local landscaping of technologically polluted
areas, which will promote improvement of anthropogenically transformed ecosystems. To implement such practical
measures comprehensive approach should be used while selecting agronomic measures for growing crops by apply-
ing fertilizers (NgoPso broadcast, N3gP3q broadcast + N3gPso with irrigation water during boot stage) and retaining soil
moister per 30-40 cm depth on the level of 80-70-70% MHC. In these circumstances, stable agrophytocenosis is
formed with optimal plants capacity parameters and crops of dry floral materials at the level of 52,6-53,7 c/ha. After
the first mowing at the end of June, shoots are growing and flowering during the last August decade and beginning
of September. However, phytomass yield is twice lower compared to the first mowing.

Key words. Hyssopus officinalis, fertilizers, irrigation, capacity, phytocenose.

In a wide range of measures to restore damaged areas and protect environment, much atten-
tion is paid to revitalization of anthropogenically altered ecosystems, in particular, phytomeliora-
tion and reclamation. In this case, growing plants of natural phytomeliorants-soil fixers might be
supportive. Hyssop is considered one of these plants — perennial shrub, characterized by a wide
ecological amplitude. Hyssop’s dispersal at technologically polluted areas is caused by this sam-
ple’s small demands to soil conditions of growing. However, experimental data predicting fur-
ther growing Hyssopus officinalis on depleted and degraded soils are absent, in Mykolaiv region
such studies have not been conducted.

The aim of our researches was to define plant’s capacity parameters on the basis of study-
ing hyssop biology, which will contribute to obtaining flower mass on the level of 40-50 c/ha
and develop measures for its effective growing under the conditions of technogenically trans-
ferred lands of Mykolaiv region. Experimental research has been conducted on the territory of
Steppe of Ukraine, on lands of Mykolaiv State Agricultural Station during 2018, 2019 and 2020
years.

The area under experiment was a convenient model object, which served as a baseline for
development of measures to optimize technogenically transformed region into a structural organ-
ization of hyssop phytocenetic cover. Reclaimed lands productivity is related to humus content,
agrochemical and mechanical content of arable soil layer, due to soil contamination degree with
heavy metals and other hazardous substances. According to the analysis, experimental field rep-
resented southern chernozem with a fairly high humus content. According to the content of nu-
trients available forms, soil was characterized by low supply of nitrogen, average supply of labile
phosphorus, high supply of exchangeable potassium (Table 1).

Exceedance of heavy metals, radionuclides, pesticides in the soil was not defined. Thus,
researched territory appeared to be favourable for hyssop growing. Crop production area — 162
m?, accounting — 5 m*. Subject of research was hyssop ‘Markiz’ cultivar, which has a blue-violet
corolla colour. Sowing was carried out in autumn 2017 according to experimental scheme to the
depth of 2-3 cm with precision sowing seeder Agricola italiana SN-2-290. Experimental scheme
included two factors: factor A (fertilizer): without fertilizers (control), NgoPso broadcast, N3oP3o
broadcast + N3oP3o with irrigation water. By factor B (irrigation method), two levels of crop
moisture were studied: 80-70-70% MHC and 90-80-70% MHC. Drip irrigation was used to irri-
gate land plots. Pre-irrigation control of soil moisture during periods of plant development was

191


mailto:miapvp@gmail.com

performed with the help of tensiometers, irrigation was stopped 14 days before harvesting of flo-
ral materials. Mowing of ground mass was carried out in the phase of mass flowering, which was
then dried under cover. Researching stated that highest hyssop plant’s weight is also stated in the
third year of life (659,4-1218,4 g/m2) the lowest — in the first year (264,3-445,3 g/m2). On aver-
age during 2018-2020 years, optimal parameters of hyssop capacity (the largest number of
shoots per plant 70-76 pieces, with plant height 59,9-69,5 cm, plant weight 836,5-884,8 g/m2)
were noted when applying mineral fertilizers N60P60 (50% broadcast and 50% with irrigation
water). In these circumstances, stable agrophytocenosis is formed with optimal plants capacity
parameters and crops of dry floral materials at the level of 52,6-53,7 c/ha. After the first mowing
at the end of June, shoots are growing and flowering during the last August decade and begin-

ning of September. However, phytomass yield is twice lower compared to the first mowing.
Table 1. Soil analysis report of the experimental site, per 30 cm of soil depth

Silt, % 33,6
Clay loam, % 55,1
Organic matter, % (for Tyurin) 2,1

Bulk density, g/cm® 1,35
Nitrate nitrogen N-NOs, mg/kg (for Tyurin-Kononova) 42

Phosphorus, mg/kg (for Chirikov) 1425
Available potassium, mg/kg (for Chirikov) 182,0
Soil pH (DSTU ISO 10390:2007) 6,8

Sum of absorbed bases (Ca+Mg), mg-eq per 100 g 30,0
Permanent wilting point, % by weight 11,7
Moisture holding capacity, % (MHC) 24,8

Research results were simultaneously tested with authors participation during 2018-2020
years in LLC “New Technologies” in the framework of project for biological reclamation of an-
thropogenically transformed lands, where hyssop crops were grown on area of 0,4 hectares. They
were based upon the best option with the following elements of growing technology: plants sow-
ing in the second decade of October, irrigation method 80-70-70% MHC, application of mineral
fertilizers NgoPeo (50% broadcast and 50% with irrigation water). Obtained results showed that
projective plant cover in the third year of hyssop growth reached 75% and more, bushes density
growth degree at damaged areas was high. Plants number varied from 2 to 4 pieces per unit of
measured area. Plants height reached 60-80 cm, bush diameter was 40-50 c¢cm, bushes were
closed together during the third year of growth, forming a dense vegetation cover. Studies within
the limits of tested reclamation method showed hyssop flower mass yield at the level of 48,1
c/ha.

Considering bioecological hyssop peculiarities and its adjustment to soil and climatic con-
ditions of Mykolaiv region, it might be successfully grown aimed at recultivating degraded soils,
alkali soils, sloping lands, local landscaping of technologically polluted areas, which will promote
improvement of anthropogenically transformed ecosystems.

To implement such practical measures comprehensive approach should be used while se-
lecting agronomic measures for growing crops by applying fertilizers (NgoPeo broadcast, N3gP3zo
broadcast + N3oP3p with irrigation water during boot stage) and retaining soil moister per 30-40
cm depth on the level of 80-70-70% MHC. Obtained results of these researches are part of sug-
gestions for rational use of land resources, protecting land degradation and desertification, sub-
mitted by Mykolaiv State Agricultural Research Station of Institute of Irrigated Agriculture of
National Academy of Agrarian Sciences to the Department of Ministry of Agrarian Policy of
Mykolaiv region and can be used for planning and practical implementation for biological recla-
mation of various types of damaged lands.
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The territory of the Republic of Moldova is crossed by more than 3600 permanent rivers,
small rivers and streams with a length of more than 16 thousand kilometres; 9 rivers exceed 100
km in length, the rest are less than 10 km [3]. In last 30 years, the soil cover state of the small
rivers in Moldova has deteriorated due to climate change. and in particular. due to inadequate use
of areas along their riverbed.

The research aim - to assess the current ecological status of the soil cover in the Botna river
meadow radically modified in result of the swamps drying of in the 60s of last century and the
use of arable meadow land for irrigation in 1969-1993 period, after that - without irrigation. The
irrigation system of agricultural land was completely damaged in the years after the agrarian re-
form from 90s.

The pedological researches in the Botna river meadow were carried out on the agricultural
territory of Chircdiesti commune, Causeni district. The alluvial soils formed in this part of the
Botna river meadow can be considered endemic soils, due to the special features historically
formed [1]. The Botna river meadow (lower part) is located near the town Bender and being lo-
cated at practically the same altitude as the Lower Dniester meadow, forms with this territory an
extremely interesting common ecosystem in terms of soil cover and biodiversity[3].

In the research process of the soil cover of the Lower Botna meadow, the methods ap-
proved in Moldova were used to carry out pedological research in the field and laboratory. Two
soil profiles (Fig.1 and 2) with a depth of up to groundwater were placed in the field. The
groundwater level in the recently dried meadow varies from a depth of 2.5 m in the middle of the
meadow to 1.5 m - in the meadow next to the riverbed. The apparent density in the field was de-
termined by the method of cylinders and the resistance to soil penetration with the Golubeva
penetrometer. For laboratory analyzes the samples were taken from each genetic horizon of the
soil profiles.

Until the 1960s this territory represented a swamp with an area of over 1000 ha, which oc-
cupied the valley of the river Botna from the village of Carnateni at the top until it overflows into
the Dniester River (on a length of about 17-18 km). The width of the Lower Botna meadow var-
ies from 0.7-1.2 km at the top to about 2.0 km in front of the village of Chircaiesti [2].

The soil formation in the past over thousands years ago in the Botna meadow of this wet-
land of colossal ecological importance (until the 60s of the twentieth century) is due to the fol-
lowing factors [4, 5, 6]:

- the absolutely practical analogical altitude of the Lower Botna meadow (4-5 m) and of the
Lower Dniester meadow (5-6 m) at the overflow of the Botna in the Dniester near the village
Chitcani;

- the large periodic floods of the Dniester river and the complete flooding of the Dniester
meadow and the Botna meadow;

- the specific hilly relief on the right side of the river Botna, which extends into the mead-
ow of the Dniester river like a dam and stops the speed of denudation waters, discharges them
from coarse earth material (sand) and partially directs them to the lower Botna meadow;

- the specific hilly relief on the right side of the river Botna. which extends into the mead-
ow of the Dniester River like a dam and stops the speed of denudation waters, discharges them
from coarse earth material (sand) and partially directs them to the lower Botna meadow;

- the periodic formation of a temporary pool of standing water on the entire surface of the
Lower Botna meadow (the puddles of water were kept for years, ensuring the water regime nec-
essary for the swamp);
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- the slow deposition on the bottom of the standing water basin, formed periodically over
the millennia in the Botna valley of fine deposits of denudation water and turbulent proluvial wa-
ter of torrents (washed soil on the slopes surrounding the Lower Botna valley).

The profiles of the researched soils are
characterized by analogy clayey texture and composition, but the thickness of their genetic hori-
zons differs due to the different depth of the groundwater level (Fig.1 and 2).

The soils are characterized by a profile type: Ahp (35-40 cm) - humic horizon, humus con-
tent of 4.2-4.7%; ABhr (30-50 cm) - humic submoderate horizon and accumulation of iron oxides
in capillary water; Bhyz (30-40 cm) - humic horizon and accumulation of gypsum and soluble
salts in the water of the capillary fringe; BGh (40-60 cm) - humic gleyic horizon; G (deeper than
170 cm) - mineral gleyic horizon.

The humus of the humiferous horizons is gray - black. All the genetic horizons described
have gone through the gleyic-organogenic stage of pedogenesis. The permanent annual deposi-
tion of the solid material in the turbid standing water, the “in situ” alteration of the sedimentary
deposits as a result of the gleyzation and enrichment of the sediments with the organic material
from the swamp. led to the formation of clayey humic alluvial soils with extremely deep hu-
miferous profile (Fig.1, 2; Table 1).

130 cm
%140 cm

Fig.1. Profile 7. Alluvial humic soil Fig.2. Profile 8. Alluvial humic soil
(central meadow) (meadow by the river)

Utilization of the alluvial soils on the arable after drying has found a high long-term fer-
tility of them. However, the irrational exploitation of the alluvial soils in the last decades after
the agrarian reform led to the strong compaction of the recently uncultivated section of the arable
layer. The physical and chemical properties of the researched alluvial soils are presented in Table
1.

Due to the clay granulometric composition, the soil compaction in general and especially in
drying state is strong. In the last 30 years the organic fertilizers have not been introduced into the
arable layer, the flow of fresh organic matter in this layer has clearly decreased, which has led to
a decrease in soil resistance to compaction.

In 2000 the soil on the field where profile 7 was placed was worked with the subsoiler to
the depth of the former arable layer 35-40 cm, and on the field where profile 8 was placed, it was
ploughed to a depth of 20 cm. The 20-35 cm section of soil that has not been ploughed for many
years has compacted very strongly. The roots of plants can hardly pass through this layer or only
through the cracks.

Both fields in the dry year 2020 were sown with corn. The corn culture was developed only
on the field near the river at the expense of the water of the capillary fringe, located in the soil in
the depths range 50-150 cm (the content of toxic salts in the soil at depth 50 -100 cm, in which
the corn roots penetrated in the capillary fringe is equal to 0.054-0.088%, which corresponds to
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the degree from desalinated to slightly salinized soil).
Table 1. Physical and chemical properties of the alluvial soils from Botna meadow

Soil particle content. H* P,0s. .
Depth. %. diameter. mm AJ;' * /D* 3 [/)A*3 % Ca(;? Os pH | mg/100 D(;y reO/S|-
cm <001 | <0.001 ° | gem ) giem ° g soil ue
Profile 7. Alluvial soil (central meadow
Ahpl 0-20 48.7 86.9 6.0 2.57 1.29 4.71 1.4 7.2 11.8 0.106
Ahp2 20-30 49.4 85.8 5.9 2.62 1.49 3.77 3.3 7.2 10.4 0.081
ABhr 30-90 52.5 90.2 6.1 2.65 1.49 2.69 4.1 7.1 - 0.517
Bhy 90-130 62.6 90.1 6.8 2.67 1.51 2.16 2.5 7.1 0.903
BG 130-170 63.6 90.4 5.8 2.66 - 1.73 1.9 7.1 - 0.713
G 170-250 49.2 80.0 4.8 2.68 - 0.83 2.2 7.4 10.0 0.199
> 250 cm Groundwater appeared at a depth of 260 cm. with a stabilized level at a depth of 250 cm from the
earth's surface
Profile 8. Alluvial soil (meadow by the river)
Ahpl 0-20 475 85.3 5.4 2.60 1.27 4.26 2.9 7.4 - 0.141
Ahp2 20-35 48.1 83.9 5.4 2.63 1.41 4.17 3.2 7.3 - 0.102
ABhr 35-60 455 80.8 6.3 2.65 1.42 2.18 6.1 7.4 - 0.101
Bhy 60-90 52.9 84.9 5.9 2.66 1.44 2.25 52 7.4 - 0.163
BGh 90-135 61.4 85.2 6.2 2.68 - 3.17 2.5 7.5 - 1.142
Gh 135-150 60.3 86.8 6.8 2.69 - 2.87 2.2 7.6 - 0.869
> 150 cm Groundwater appeared at a depth of 160 cm. with a stabilized level at a depth of 150 cm from the
earth's surface

* AH - Hygroscopic water; D - Density of solid part; D - Apparent density; H - Humus.

At the moment, the Lower Botna meadow used for arable land is characterized by a favora-
ble unstable regime of groundwater. In case of irrational management of soil and water, the un-
stable favorable hydrological regime can become unstable unfavorable (which can happen as a
result of incorrect irrigation, but absolutely necessary in the arid climatic conditions of Causeni
district).

The arable post-swampy humic alluvial soils from the Lower Botna meadow are weakly
carbonated and are characterized by the favorable pH values within the limits of 7.2-7.4 (Table
1). An extremely important index for these soils is the very high content of mobile phosphorus in
soils on the entire humic profile to a depth of about 2 m (>10 mg/100 g soil). Such soils, with
historical analogous solification conditions - gradual accumulation over thousands years and
synergistic mixing of fine alluvial - proluvial deposits with organic ones, rich in mobile phospho-
rus, formed in swamp pedogenesis conditions are very rare. Phosphorus is a strategic element
that makes possible to use in organic farming the post swampy dried humiferous alluvial soils
from the Lower Botna meadow.

Conclusions

The pedogenesis process in the synergistic conditions of swamp and periodic overflow of
the Dniester over the millennia have led to the formation in the Lower Botna meadow of post-
swampy humic alluvial soils (humus content in the upper layer is 4.0-5.0%) with humiferous
profile extremely deep - up to 1.7-2.0 m, very rich in mobile phosphorus.

At the moment, the soil cover of the Lower Botna meadow is used in non-irrigated agricul-
ture. In the post-Soviet period, about 30 years ago, after the land drainage in the 1960s, the terri-
tory with these endemic soils was irrigated; after the land reform the irrigation system was com-
pletely damaged.

The researched alluvial soils are characterized by a high level of natural fertility. They are
rich in humus and mobile phosphorus. It is only necessary to restore the unfavorable physical
properties of their arable layer by increasing the flow of qualitative organic matter in this layer.

Reducing the negative consequences of climate change that directly influence the degrada-
tion of the former arable layer 0-30/35 cm is possible only by passing to green agriculture which
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provides for the systemic use of green mass of leguminous ameliorative plants as organic ferti-
lizer coupled with the gradual implementation of Mini-till soil system.
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OCOBEHHOCTHU ®OPMUPOBAHUSA ITIOYBEHHOI'O ITIOKPOBA B HUJKHEM TEYEHHNU HEKO-
TOPBIX MAJIBIX PEK MOJIIOBbI

Pe3tome. [TokazaHbl 0cOOEHHOCTH (POPMUPOBAHUS HHIAESMUYHOTO MOYBEHHOTO MOKPOBA B HUXKHEM TEUCHHH
MaibIX pek (Ha npumepe p.botHa) MonnoBsl. [Iponecc moyBooOpa3oBaHus B CHHEPIETHUECKUX YCIOBHAX OOJIOT U
MEePHOINYECKOTO Pa3iiiBa peK NpUBed K GOpPMHUPOBAHMIO HA TEPPUTOPUH HIKHEH TEYCHUH peKU BOTHBI GONOTHBIX
TYMYCOBBIX aJTIOBUAJIbHBIX MOYB (colepkaHue rymyca B BepxHeM cioe 4.0-5.0%) ¢ oueHb r1yOOKUM T'yMYCOBBIM
npodunem - 1o 1.7-2.0 M, 1 OUeHBb BHICOKUM COJIepKaHueM NoABmkHOro dpocdopa (>10 mg/100 r noussr).

KaroueBble ci1oBa: ajuroBUaIbHbIE TOYBBI, COJIEPKaHUE TyMyca, NPO(UIIb TOUBBL

PECULIARITIES OF SOIL COVER FORMATION IN THE LOWER REACHES OF SOME SMALL
RIVERS OF MOLDOVA
Abstract. The features of the endemic soil cover formation in the lower reaches of the small rivers (by the ex-
ample of the Botna river) of Moldova are shown. The process of soil formation in the synergistic conditions of
swamps and periodic flooding of rivers led to the formation of swamp humiferous alluvial soils on the territory of
the lower reaches of the Botna meadow (humus content in the upper layer 4.0-5.0%) with a very deep humus profile
- up to 1.7-2.0 m, very rich in mobile phosphorus (>10 mg/100 g of soil).
Key words: alluvial soils. humus content. soil profile.
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THE DROUGHTS IMPACT ON THE MAIN AGRICULTURAL CROPS PRODUCTION
IN THE REPUBLIC OF MOLDOVA

Gamurar Maria, Trainee scientific researcher
“Nicolae Dimo" Institute of Pedology, Agrochemistry and Soil Protection
MD-2070, Chisinau, laloveni str.100, mariagamurar@yahoo.com

Abstract. The impact of droughts on the crop productivity of wheat, maize and sun flower in 1990-2020 and
drought years ware presented. The droughts impact on the production of main crops in the 1990-2020 period coin-
cides with the post-privatization period of agricultural land. Change in the land structure as a result of land privatiza-
tion has led to intensification of soil degradation and increasing the drought impact on agricultural crops production.

Key words: agriculture, drought, impact, field crops, production.

Pe3tome. [IpeacraBneHsl TaHHBIE TIO BIUSHUIO 3aCyXH Ha YPOXKaWHOCTD MIIEHHUIIBI, KyKYPYy3bl M TIOJICOTHEY-
Huka B 1990-2020 rr. u 3acynuimBbie TOAbl. Bo3neiicTBre 3aCyXH Ha MPOU3BOJCTBO OCHOBHBIX KYJIbTYP B MEPHOJ
1990-2020 romoB coBMamaeT C MOCT-TPUBATH3ANMOHHBIM IEPHOAOM CEIBCKOXO3SHCTBEHHBIX 3eMellb. V3MeHeHue
CTPYKTYpBI 3€MeJlb B PE3yJIbTaTe NMPUBATU3ALUHU 3eMeJIb IPUBEIO K YCUIICHHUIO JErpajalliy NOYB U YCUIIEHUIO BO3-
JIEHCTBUS 3aCyXH Ha MPOU3BOJCTBO CEJILCKOXO3SIIICTBEHHBIX KYJIBTYD.

KutoueBble cjioBa: 3acyxa, BO3/I€HCTBUE, MOJEBbIE KYJIbTYPbI, IPOU3BOICTBO
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Droughts in the Republic of Moldova is one of the most dangerous phenomena of nature,
representing the specific feature of the regional climate, conditioned by the uneven distribution
in time and space of atmospheric precipitation against the background of high air temperature
values. According to the intensity, there are several types of droughts. Very strong droughts are
reported in the years, when during the vegetation period precipitation falls less than 50% of the
norm, and the average air temperature exceeds the climatic average by 3-4°C. Strong droughts
occur when the amount of precipitation is 60-70% of the norm, and the average air temperature
during this period exceeds the norm by 2°C. Moderate droughts are reported when 70-80% of
the precipitation rate falls, and the positive temperature anomaly is 1.0-1.5°C [5, 9].

The deficit of precipitations and their uneven distribution on pedoclimatic areas of Moldo-
va (Fig.1) conditions frequent and intensive droughts. The probability of very strong droughts (<
50% of the climatic norm of precipitation) with catastrophic consequences in some months of the
vegetation period on the territory of the republic is 11-41% [5].
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Fig.1. The amount of precipitation in the North and South of Moldova in the last 10 years

Evaluations show that the deficit of atmospheric precipitation is practically specific for the
entire territory of Moldova. The degree of aridity according to the indices used in international
practice (the ratio between the amount of precipitation ) R and the potential evapotranspiration
Eo), shows that most of the territory is attributed to subhumid and semi-arid regions with high
probability of drought and development of desertification processes [2].

The agriculture of Moldova is increasingly confronted with risk factors and environmental
stresses expressed by the increasing vulnerability in intensity and frequency of climatic extremes
that cause significant losses of agricultural production. Meteorological drought is a risky phe-
nomenon for agriculture and is characterized by falling rainfall below normal levels. In condi-
tions of a long period without precipitation, high temperatures and relatively low humidity, at-
mospheric drought occurs. The prolonged absence of precipitation also causes a significant de-
crease in water reserves in the soil and the installation of pedological drought. The association of
the two types of drought determines the appearance of the agricultural drought that leads to the
partial or total compromise of the crops [6].

The consequences of the agricultural drought are determined by the characteristics of the
soil on the affected territory, the degree of intensity and duration, the affected area. Droughts
covering an area of up to 10% of Moldova's territory were assessed as local; 11-20% - vast; 21-
30% - very large; 31-50% - extreme, and higher than 50% - as catastrophic droughts, because
they cause great losses to the national economy [2, 5]. For territory of Moldova in the spring sea-
son extensive and catastrophic droughts predominate, in summer the most frequent are extreme
droughts, and in autumn with a high frequency - catastrophic droughts. The droughts of 1994,
2000, 2003, 2007, 2012, 2015, 2020 were evaluated as strongest in terms of intensity and cata-
strophic in terms of occupied area [9].

The surface of agricultural land of Moldova is 2129.5 thousand ha (62.9% of the total area
- 3385 thousand ha), of which: arable land - 1842 thousand ha (86.5%). The structural changes
produced in agriculture after 1990 (after the privatization lands) determined important changes in
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the structure of agricultural crops as well. As a result, the small peasant household became pre-
dominant in terms of private land ownership and is based more on self-consumption and less on
the marketing of products. Because of this, agriculture has been oriented, in particular, towards
wheat, corn and sunflower crops. The area sown with these crops constitutes 1521.0 thousand ha
(85%) of the total sown area [1].

The comparative analysis of the yields of the main agricultural crops indicates a decrease in
the average production after 1990, due to the intensification of soil degradation processes after
the privatization of agricultural lands and frequent droughts [7, 8]. In the last three dec-
ades, our country has faced a greater number of severe droughts. During the years 1990-2020 on
the territory of the republic were registered 13 years (1990, 1992, 1994, 1996, 1999, 2000, 2001,
2003, 2007,

2011, 2012, 2015, 2020) with droughts of different intensity, which have led to a decline in crop
yields. The agricultural crops yields in the dry years is presented in Fig.2.

In 2003, due to unfavorable weather conditions, agricultural production fell by 14%. Four
years later, in 2007, the drought led to a 23% drop in agricultural production. Another two dry
years, 2012 and 2015, caused a reduction in harvests by 22% and 13% respectively [3]. The year
2020 was a very difficult one for farmers. Due to the drought, crop production decreased by
about 36%, compared to 2019. Data from the National Bureau of Statistics show that the lack of
rainfall mainly affected cereal crops: corn production fell by 63%, sun flower - by 40%, wheat
production has halved [1].

B Wheat Corn H Sun flower
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‘F“ig.zﬂ. Yields of the main cr8p§ in the d;y yﬂea‘rs
The droughts of 1994, 2000, 2003, 2007 and 201, 2020 were assessed as the strongest in
terms of intensity and catastrophic in terms of area occupied. The catastrophic drought of 2007
affected over 80% of the republic's territory, being the most severe drought for the entire period
of instrumental measurements. According to the main agrometeorological indices, this drought
overcame even the drought of 1946, bringing colossal damage to the national economy [9].

Because cereal crops are grown on the small areas, with minimal set-up and maintenance
costs, the yields obtained are low and influenced by climatic conditions, especially drought. As
a result, the incomes of agricultural producers are in line with low productivity, and the drought,
which lasts from one year to the next, makes it impossible for many peasants to resume the agri-
cultural cycle [4].

Among of cereal crops, the strongest impact of annual droughts is manifested in wheat and
corn, which make up about 60% of the cultivated area. Because drought can occur at different
times of the year, and because these grains have different vegetation cycles and water require-
ments, this extreme phenomenon can affect, during an agricultural year, either only wheat crops
or only on that of corn. According to the evaluations, the wheat harvest had significant decreases
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in the dry years 2003, 2007 (Fig. 4), and of the corn in 1994, 2007 and 2020 (Fig. 5).

For maize culture, the thermal stress determined by the high temperatures during the day (>
35°C) recorded on consecutive days, against the background of absence or insufficiency of pre-
cipitation, amplifies the effects of lack of water in the soil, and pedological drought becomes ex-
treme. Droughts in July and August are the most damaging to the corn crop, because this period
coincides with the appearance of reproductive organs, fertilization, formation and filling of
grains [3].

Research on straw cereals has revealed that the lack of water in the soil has a particu
larly strong stressful effect on plants in the straw formation phase. The negative effects of
drought during this period are irreversible and are manifested both on photosynthesis and growth
processes, as well as on the differentiation and formation of generative organs, leading to a sig-
nificant reduction in grain and straw production. Maize, and especially wheat and barley, are the
crops most vulnerable to adverse climatic conditions.

Some forecasts show that, if the structure of crop species and agricultural techniques will
not change in the future, given the expected increase in temperatures and reduction in rainfall, in
2010-2039 wheat productivity will decrease by 25% compared to the reference years 1960-1990,
with 45% in 2040-2069 and with 75% in 2070-2099 [3, 5].
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Fig.4. Winter wheat harvest during the years Fig.5. Corn grain harvest during the years
1990-2020 1990-2020

Scenario projections show a clear decrease in rainfall in the summer season, so a rainfall
deficit that will mainly affect agriculture. The decrease of water resources by 10-30%, especially
in deficient areas, will accentuate the consequences of the lack of water, the effects being ampli-
fied by the application of inappropriate technologies. The most vulnerable cultivated species will
be especially the annual cereal crops, as the water deficit in the summer season coincides with
the period of their maximum water requirements. According to forecasts [3], agricultural produc-
tion will be affected by predictable climate variability and change, by land degradation process-
es, especially in agricultural areas with a high risk of drought and low adaptation potential, such
as the southern and southeast of the Republic of Moldova.

Conclusions

To mitigate the risks of drought in agriculture are used methods already known that require
implementation and compliance: irrigation, cultivation of drought-resistant plant species, appli-
cation of sustainable agricultural systems, use of organic fertilizers, correct ecological location of
agricultural crops, planting strips of protection, extension of the afforestation degree up to 15%,
use of black fields or leguminous culture, snow retention, observance of the optimal terms and
norms for sowing, differentiated tillage, etc.
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ECOLOGICAL CONDITION OF THE LANDS OF THE NAKHCHIVAN AUTONO-
MOUS REPUBLIC AND PREVENTION OF EROSION PROCESSES

Sadigli S.Sh. master’s degree
Baku State University, Baku, Academic Zahid Khaliliov Street 23
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Summary. It was determined and analyzed that the process of erosion of the soils of the mountainous zone
of Nakhchivan AR is more developed. The main reasons for the erosion of the lands of Nakhchivan AR were found
to be the relief features of the area, sparse vegetation, climatic factors and human economic activity. It was clarified
that it is important to carry out improvement measures on the lands of Nakhchivan AR in order to make them more
suitable, and it was determined that phytomelioration and agro-technical works are more useful on these lands.

Key words: Nakhchivan Autonomous Republic, erosion, water erosion, wind erosion, melioration, phytome-
lioration, soil regeneration.

Xiilasa. Nax¢ivan MR-nin dagliq zonasinin torpaqglarimin eroziya prosesinin daha g¢ox inkisaf edildiyi
miioyyanlogdirilmis vo tohlil olunmusdur. Nax¢ivan MR-nin torpaqlarinin eroziyaya ugramasinin asas saboblorinin
arazinin relyef xiisusiyyatlori, seyrok bitki Ortiiyii, iqlim amilleri vo insanin tasarriifat foaliyystinin oldugu askar
edilmisdir. Nax¢ivan MR-nin torpaglarmin daha olverisli olmasi {igiin bu torpaqglarda yaxsilagdirilma todbirlarinin
aparilmasinin vacib oldugu aydimlasdirilmis vo bu torpaqlarda xiisusilo fitomeliorasiya vo aqrotexniki islorin aparil-
masinin daha yararli oldugu miloyyon edilmisdir.

Pe3oMe. BrIsiBiIeHO M MpoOaHAIM3HUPOBAHO, YTO MPOLECC pa3MbIBa MOYB TOpHOH 30HBI HaxuniBaHckoit AP
6osiee pa3BuT. OCHOBHBIMY ITPUYMHAMU 3p03uH 3eMenb HaxubiBanckoit AP ObuM npu3HaHBI 0COOEHHOCTH peibeda
MECTHOCTH, CKyJIHas PaCTHTEIbHOCTb, KIIMMaTHYeCKne (DAKTOPHI U XO3SIMCTBEHHAs AEATENBHOCTh uyelioBeka. beuto
YTOYHEHO, 4TO Ha 3eMJIsiX HaxubsiBaHCKOI AP Ba)kHO IpOBECTH MEpPOIIPUATHS 1O OJIaroycTpoicTBY, YTOOBI cAeIaTh
ux Oosee OIArONPUSATHBIME, U OBLIO

Soil erosion is the collapse of its topsoil and the removal of rocks by wind or washing away
by water. The erosion process includes industrial erosion, military erosion, pasture erosion, irri-
gation and etc.

Azerbaijan is one of the countries with intensive erosion. The natural ecological, relief-
climatic conditions of our country create a basis for the development of water and wind erosion.
The regions of intensive erosion in our country are the slopes of the Greater and Lesser Caucasus
Mountains. The mountainous zone of the Nakhchivan Autonomous Republic has a special place
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among these regions due to the development of erosion.

The mountainous zone of Nakhchivan AR is one of the most favorable areas for erosion
development. There are real conditions for the development of all types of water erosion. The
relief features of the area, sparse vegetation, climatic factors and human activities accelerate the
development of erosion. As a result of erosion, the natural ecological environment of the soil de-
teriorates, and its productivity is significantly reduced. The mountainous zone of the Nakhchivan
Autonomous Republic is one of the regions in Azerbaijan where the erosion process is sharply
developed and is characterized by its natural geographical features and consequences. The total
area of eroded lands is 152,231 hectares. According to the degree of erosion of sown areas
among the administrative districts located in the AR, 14.0% of the total sown area of Babek dis-
trict, 11.7% of the total sown area of Sharur district, 71.9% of the total sown area of Ordubad
district, 77,8% of the total sown area of Shahbuz region is eroded.

The soils of the Nakhchivan Autonomous Republic have been subjected to varying degrees
of salinization. Due to salinization of lands in some administrative districts, 5.9% of the total
sown area in Babek district and 32.9% of the total sown area in Sharur district were salinized.
23.4% of the total pasture area of Babek region and 35.2% of the total pasture area of Sharur re-
gion were subjected to various degrees of salinization. In general, 5694 ha of land in Babek dis-
trict and 13272 ha in Sharur district were subjected to various degrees of salinization.

Erosion process is practically not observed and erosion hazard is not expected Batabat,
Salvarti, Tilyak area, weak erosion risk is expected Demirli, Gonaggormez, Piyazbashi, Sagarsu,
Bugakar area, moderate erosion risk is expected Kuku, Diyax, Soyuk and Qapichikh and finally,
the area of lands in the Hazaramachid, Ayichingil, Appaktepe and Gamigaya areas, where the
threat of severe erosion is expected, covers 14.11% of the surveyed area, with a slope of 20-300,
20.70%, and with a slope above 300, only 3.60% - is.

As a result of the erosion process, soil fertility decreases by 69% in moderately eroded are-
as, and by 93.6% in severely eroded species. As can be seen, as a result of the erosion process,
the productivity of soils decreases significantly, and their ecological condition deteriorates sharp-
ly.

The Araz region is the main accumulation area in the country. As a result of various denu-
dation processes, erosion materials prepared in the mountainous part are discharged through riv-
ers and periodically floods and filled into the Araz basin. In these plains, the import cones of
Eastern Barley, Nakhchivan, Alinja, Gilan, Vanand, Aylis, Ordubad and other rivers cover a
large area. The plains are composed mainly of alluvial sediments along the Araz River, and allu-
vial-proluvial and proluvial sediments towards the mountains. The relief along the northern
boundary of the Arazyan area is severely fragmented from south-east to north-west. The mono-
clinic relief has been deformed to varying degrees in different areas as a result of new tectonic
movements.

One of the reasons for the development of erosion in mountainous soils is the further tram-
pling of the soil as a result of early and late use of pastures. Areas under long-term use not only
worsen the ecological condition of soils, lead to the development of erosion, but also limit their
further use and lead to a decrease in utilization rates.

One of the important climatic factors influencing the development of the erosion process is
precipitation, their amount, level, intensity, and seasonal distribution. Thus, because the vegeta-
tion is not fully developed, precipitation easily causes the soil to collapse, and at the same time
the process of soil washing takes place. 30-40% of the annual precipitation in the area is charac-
terized by heavy rains in late spring and early summer. In some years, the intensity of precipita-
tion reaches 1-2 mm per minute, which accelerates the surface flow on sloping slopes, causing
the washing of soils, the collapse of their fertile topsoil and various erosions in the area.

The development of the process of soil formation and erosion is characterized by such fac-
tors as the elevation of the relief area above sea level, the exposure of the slopes and the slope of
the surface. From these factors, the visibility of the slopes and the altitude of the area above sea
level directly affect the process of erosion and soil formation, indirectly through climatic, hydro-
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logical and natural vegetation factors. The slope of the surface, unlike the previous ones, is an
indicator of the direct erosion process. The development of erosion is directly related to the in-
clination of the surface. Thus, as the slope increases, the degree of soil erosion increases.

The mountainous zone of Nakhchivan AR is zoned according to the slope slope and density
of vegetation. Due to these features, the mountainous area is divided into several parts due to the
threat of erosion. 1) Erosion risk is practically not expected in areas with a slope density of less
than 100 and a vegetation density of more than 30%. Erosion is not expected in these areas. 2)
Erosion risk is not normally expected in areas with a slope of 0-100. There is a risk of erosion
only when the density of vegetation falls below 45-50%. 3) Areas with a slope of 10-200 and a
grass density of 55-65% - weakly dangerous, areas with a vegetation cover of 45-55% are mod-
erately dangerous, areas with a vegetation density of 25-35% are very dangerous, vegetation
density is more than 25% low-lying areas are considered the most dangerous. 4) Areas with a
slope of 20-300 and a vegetation density of 55-65% are considered to be moderately hazardous,
and areas with a slope of 20-300 with a vegetation density of 55-45% and below are considered
the most dangerous. 5) Areas with a slope of more than 300 and a vegetation density of 55-65%
and less than 55% are considered the most dangerous soils.

Occasional floods in the mountainous zone of the AR further intensify soil erosion and
sometimes completely wash away the soil cover of mountain slopes. One of the most urgent is-
sues today is to study the causes of erosion in Nakhchivan Autonomous Republic, its develop-
ment, intensity and development of appropriate preventive measures, protection of lands from
erosion. A number of agro-technical, engineering, phytomeliorative and other complex measures
are needed to prevent soil erosion. First of all, it is necessary to strengthen the eroded slopes,
plant forests, shrubs and crops in these areas. During these measures, the slopes should be
plowed horizontally and terraces should be created. The most effective phytomeliorative
measures are the establishment of forests and shrubs on steep and eroded slopes, which weakens
the surface flow and allows the land to be used for agriculture.

Mechanical cleaning of the area plays an important role in improving the ecological condi-
tion of soils and combating erosion. Land use is difficult due to the steep, sloping, indented, and
often rocky terrain. Therefore, it is important to clean the surface of the soil from small stones
and sow the seeds of perennial grasses instead. Thus, in the mountainous zone of the Autono-
mous Republic, as one of the soil-ecological, land-reclamation measures, the sowing of plant
seeds is of great importance.
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Summary. The role of land reclamation in the Republic of Belarus with the growth of economic potential
will not decrease, but increase. With the development of the entire reclamation fund, the volume of agricultural
products from reclaimed lands can reach 75 ... 85% of its gross volume.

Keywords: drainage, irrigation, agricultural land productivity, improving irrigation efficiency.

Currently, the development of land reclamation in the Republic of Belarus is regulated by a
number of regulatory documents, among which the main ones are: the Law of the Republic of
Belarus "On Land Reclamation” (adopted by the Parliament of the Republic of Belarus in 2008);
the State Program for the Development of Agricultural Business in the Republic of Belarus for
2016-2020 (Resolution of the Council of Ministers of the Republic of Belarus, dated March 11,
2016 — N196). In general, at the present stage, the main goal of land reclamation in the Republic
of Belarus is a sustainable biosphere-compatible increase in the productivity of agricultural land
with the elimination or correction of unfavorable natural conditions for economic activity. This
can be achieved by combining and differentiating different types and methods of land reclama-
tion for specific sites using resource-saving and environmental technologies.

The ultimate goal of the legal documents listed above is to ensure the country's food secu-
rity. According to this program, in order to increase the productivity of reclaimed land, it is nec-
essary to create systems of guaranteed regulation of the water-air regime of soils. The volume of
vegetable production is planned to increase annually until 2025. In addition, it should be noted
the current and projected warming of the climate in the territory of the Republic of Belarus. In
such conditions, the role of irrigation reclamation will increase, being an important factor in the
sustainable development of agricultural production. The possible level and yield gains from irri-
gation are shown in table 1. It should also be noted that for the Republic of Belarus, one of the
priority areas is the development of the livestock sector of the agricultural and industrial com-
plex, which is necessary to ensure the country's food security and increase the export potential on
the world food market. However, the production of livestock products on an industrial basis has
created a serious environmental problem associated with the disposal of large volumes of manure
runoff 19,4 m3 million of wastewater is generated annually in the livestock complexes of Bela-
rus [3]

Table 1. Estimated level of planned yield (Y) and average annual yield increases (Y) for irrigation of mineral
soils, c/ha

Agricultural crops Northern area Central area Southern area

Y AY Y AY Y AY
Late cabbage 410 110 540 130 590 150
Early cabbage 360 80 390 90 410 100
Seeded grasses, pasture 80 20 85 25 95 25
Early potatoes 160 40 180 50 190 50
Carrot 380 70 400 80 420 100
Beetroot dining room 370 80 380 80 400 90
Apple orchard 270 30 270 40 280 40

Note: these data are typical for the average degree of cultivation of soils and for a normal agricultural back-
ground.
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The solution to this problem in Belarus was mainly through the construction of specialized
reclamation systems, where manure flows are used for fertilizing irrigation of forage crops.
However, many years of experience in the operation of such systems have shown that this tech-
nology is characterized by a number of weaknesses. There is an excessive accumulation on the
lowered elements of the terrain. Agro-landscapes have appeared, where technogenic contamina-
tion of the soil with heavy metal compounds is of particular concern. Water resources, as the
most dynamic natural formations, are also exposed to pollution. Therefore, the problem of in-
creasing the environmental sustainability of agricultural landscapes with reclamation systems,
where liquid organic fertilizers are disposed of, needs to be solved by further improving the
technology used.

In general, to increase the environmental sustainability of reclaimed agricultural land-
scapes with large pig-breeding complexes in the conditions of technogenic pollution, it is neces-
sary to use special water-circulation reclamation systems. They should be used for monitoring
studies to identify sources of pollution and types of pollutants.

At a normal level of soil pollution, the system of measures should primarily include reduc-
ing the impact of sources of pollution and the use of a scientifically based fertilizer system aimed
at increasing soil fertility and agricultural crop yields. The coefficient of the fertilizing potential
of the irrigation liquid is accepted without restrictions. Irrigation standards for perennial grasses
are established for the normal level of functioning of the agricultural landscape.

When organizing fertilizing irrigation with runoff, the area should be carefully planned to
prevent the accumulation of irrigation fluid in micro-depressions, in order to avoid waterlogging
of the soil, which affects the behavior of ecotoxicants. As measures to prevent surface runoff, it
is recommended to carry out reclamation treatment of sod.

However, recently, a number of subjective reasons (lack of financial and material re-
sources, transition to new economic conditions, etc.) have led to the fact that new construction of
irrigation systems is practically not carried out, and previously built ones fail due to moral and
physical aging and are gradually being written off [4].

At the same time, such a state of irrigated agriculture in the Republic of Belarus, due to a
number of subjective reasons, does not in any way indicate that this event is hopeless.

In our opinion, the main directions of improving the efficiency of irrigation in the Republic
of Belarus are the following:

- inventory of previously built systems;

- the correct choice of priority objects of construction and reconstruction of irrigation sys-
tems, taking into account natural and economic conditions;

- implementation of resource-saving technologies and irrigation regimes in projects, taking
into account environmental requirements;

- further scientific and experimental substantiation and optimization of irrigation norms
and crop increments;

- improvement of the organizational and technological level of irrigation systems opera-
tion;

- the use of intensive technologies for the cultivation of irrigated crops and the program-
ming of yields.

Thus, irrigation of agricultural land on mineral soils of the Republic of Belarus is objec-
tively necessary, appropriate and its wide application, taking into account environmental re-
quirements and resource conservation, will increase the country's food security.
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Summarry. In the conditions of the Republic of Belarus, natural and climatic conditions pay special atten-
tion to the development of agriculture. Land reclamation has become the most important factor in the intensification
of all branches of agricultural production. Properly selected and competently implemented land reclamation tech-
nigues in combination with high-tech agrotechnical and organizational and economic measures can not only signifi-
cantly increase soil fertility, but also preserve and even improve the environment.

Keywords: land reclamation, agricultural production, food security, drainage, irrigation.

Land and its most important component — soils-are the main national natural wealth of
Belarus and have a unique property of fertility, i.e. the ability to produce biomass. The effective-
ness of the use and protection of soils largely affects the socio-economic well-being and envi-
ronmental situation in the country.

A specific feature of the earth as a natural resource is its multifunctionality. Land is the
universal and irreplaceable material condition of production. It serves as a spatial basis for the
placement of branches of the economic complex, settlements, infrastructure, the main means of
production in agriculture and forestry, the object of land relations, acts as an integral and integral
part of natural systems. In addition, it performs environmental and environmental functions in
the biosphere. Therefore, the conservation of land and its rational use is one of the priorities of
land economic and environmental policies [1].

The land fund of the Republic of Belarus is characterized by a high degree of its economic
development. According to the state land cadastre in 2020, the total land area of the country was
20759,8 thousand hectares, of which agricultural land — 8944,7 (43.1 %), including arable land —
5516,4 thousand ha (26,6 %), forest land and land under tree and shrub vegetation — 9065,0
(43,7%), land under swamps — 894,1 (4,3%), water bodies — 469,8 (2,3%), under transport com-
munications, public land and under construction — 841,3 (4,0%), disturbed, unused and other
land — 544,9 thousand ha (2,6%) [2].

For many years, the priority direction of the state land policy was to expand the area of ag-
ricultural land. As a result, in terms of the area of these lands per 1 inhabitant of the country
(0,92 ha), including arable (0,56 ha), the Republic of Belarus significantly exceeds the analogous
indicators of many developed European countries. A distinctive feature of Belarus is the high
proportion of drained land in the structure of agricultural land.

In the mid-nineties of the last century, the current socio-economic situation in Belarus re-
quired a new conceptual approach to the development of land reclamation. In this regard, in
1994, a modern "Concept for the development of land reclamation and its use in the Republic of
Belarus™ was developed and approved at the government level, the main direction of which is the
reconstruction of technically outdated reclamation systems, the restoration of non-functioning
systems and the work on their improvement to fully meet the modern requirements of agricultur-
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al production.

Since this period, land reclamation in the Republic of Belarus has been developing in line
with clear coordination and real support from the state. Since 2000, the development of land rec-
lamation has been carried out in accordance with the five-year republican programs "Conserva-
tion and use of reclaimed land" [3]. A new step in strengthening the land reclamation industry in
the country was the adoption in June 2008 by the Council of the Republic of the law "On Land
Reclamation”, which defines state regulation and management in the field of land reclamation in
Belarus [4].

Currently, the total area of drained land in the Republic of Belarus is 3,4 million hectares,
or 74 % of the reclamation fund of waterlogged land requiring priority drainage. More than a
third of crop production is produced on reclaimed land. For many regions of the republic, land
reclamation is an objective necessity, the only possibility of including new lands, potentially
more fertile soils, in the active agricultural turnover. The potential capabilities of reclaimed land,
the current level of reclamation agriculture can increase their productivity by at least 1,5 times
and turn them into a guaranteed source of crop and livestock production, regardless of weather
conditions.

Of the total amount of reclaimed land, agricultural land occupies 2,91 million hectares, in-
cluding arable land — 1,2 million hectares, meadow land — 1,6 million hectares, forest land — 0,33
and 0,18 million hectares — others.

Among the drained agricultural lands, the lands with peat soils occupy about 901 thousand
hectares, mineral - 2014 thousand hectares. Work is underway to reduce the use of land with peat
soils as arable land. More than half of the drained agricultural land is occupied by land with
sandy and sandy loam soils, which require cultivation, and as a result — more significant costs.

Practice shows that in conditions of long-term operation, reclamation systems and their el-
ements fail: there are changes in the longitudinal and transverse profiles of channels due to silta-
tion, erosion, collapse of the slopes and bottom of channels, overgrowth of their grass and wood
vegetation. There is siltation, overgrowth, destruction of drainage lines, a decrease in their depth
due to the operation of peat; destruction of water-regulating and other structures, their fasteners
and linings, deterioration of characteristics and failure of pumping and power equipment. The
state of the surface and the structure of the soil changes as a result of compaction by agricultural
machinery. All this can lead to a violation of the optimal agrotechnical terms of sowing and har-
vesting of agricultural crops and the conditions for their cultivation, and as a result, to a signifi-
cant decrease in the productivity of reclaimed land.

In 2015, in the course of updating the materials of the inventory of reclamation systems
and hydraulic structures, it was found that drainage reclamation systems on an area of 511,8
thousand hectares need to be reconstructed (built mainly in the 1950-1970, worked out the stand-
ard terms and were physically worn out). In addition, it is necessary to reconstruct 1518 major
structures and more than 400 kilometers of roads.

Repair and maintenance work requires 18,2 thousand kilometers of channels overgrown
with tree and shrub vegetation; 17,1 thousand kilometers of channels subject to siltation; 75,9
thousand structures require repair. Due to the inadequate technical condition of reclamation sys-
tems and the economic inexpediency of restoring 18,55 thousand hectares of drained agricultural
land, it was proposed to be transferred to other categories and types.

The republic has 46,9 thousand hectares of irrigated agricultural land, including 13,5 thou-
sand hectares of drained land. Irrigated land is located on the territory of all regions. Most of
them (65 %) are concentrated in the Minsk and Mogilev regions.

Irrigation systems were built in Belarus mainly in the 1980-1990. Since the service life of
irrigation equipment is limited, the area of irrigated land has more than halved over the past five
years. As of January 1, 2015, irrigation systems on an area of 40,1 thousand hectares are in
working condition, on an area of 7,6 thousand hectares-in need of reconstruction and restoration.
In the remaining area of irrigated land, irrigation equipment has been removed from the register
for reasons of wear and tear and the expiration of the depreciation period of irrigation and pump-
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ing and power equipment.

As a result of the implementation of reclamation measures in 73 districts of the republic,
regulatory maintenance of reclamation systems was provided. Thanks to the measures taken, the
productivity of drained land in 2006-2010 was 80-85 % on arable land compared to the level of
1986-1990, and 65-70 % on meadows and pastures.

In 2015, the reconstruction was carried out at 185 reclamation sites.

The implementation of the republican program made it possible to increase the volume of
crop production on reclaimed lands and to strengthen the material and technical base of organi-
zations for the construction and operation of reclamation systems. As part of the program, 172
single-bucket crawler excavators, 8 air-propelled excavators, 43 mounted channel cleaners, 156
tractors, 15 MAZ vehicles, 34 cranes, 57 backhoe loaders, 29 drainage systems, 36 wood waste
pellets, 79 knapsack sprayers, 24 Bison reclamation sprayers were purchased.

In March 2015, Resolution N196 of the Council of Ministers of the Republic of Belarus
approved the State Program for the Development of Agricultural Business in Belarus for 2016-
2020, which includes sub-program N8 "Conservation and Use of Reclaimed Land 2016-2020".

The main objective of this subprogram is to increase the productivity of reclaimed land by
implementing reclamation measures and draining highly fertile land.

To achieve this goal, the following main tasks have been identified:

- ensuring an optimal water regime for agricultural plants on an area of about 2,8 million
hectares by 2020;

- introduction to the agricultural use of reclaimed land on an area of 34,64 thousand hec-
tares.

The main objectives of the State Program in the field of soil and land protection are protec-
tion from erosion, flooding and flooding, contamination with livestock runoff, restoration of the
previously created potential of drained lands and its increase, preservation of the natural resource
potential of agricultural landscapes and its use in the system of agricultural production, increas-
ing the productivity of reclaimed lands, their resistance to adverse environmental factors, devel-
opment of energy-and resource-saving technologies for performing works related to increasing
soil fertility.

The implementation of repair and maintenance works on reclamation networks and agro-
reclamation works on reclaimed land will ensure the maintenance of an optimal water regime for
agricultural crops grown on an area of about 2,8 million hectares, which will give an average
weighted yield increase of 9 quintals of feed units per hectare, or 25,2 million quintals on
drained land. The increase in the crop provides an annual payback for the costs of repair and
maintenance work and agricultural land reclamation.

Reconstruction of reclamation systems on an area of 421,4 thousand hectares with the in-
troduction of optimal doses of fertilizers will provide an increase in yield by 1,3-3 times, de-
pending on the type of crops and the initial degree of deterioration of the systems. With an aver-
age increase of 20 centners of feed units per hectare, the reconstruction of reclamation systems
will result in an additional 8,4 million centners of feed units.

In compliance with the regulatory regime of irrigation and recommended production tech-
nologies, sprinkling ensures the yield of late cabbage-500-600 quintals per hectare, carrots - 380-
420, apple orchard — 380 — 420 quintals per hectare. The cultivation of vegetable crops on irri-
gated lands will allow for the additional production of late cabbage 10 tons per hectare in the
northern zone of the republic, early cabbage - 6, late potatoes-4,5, early potatoes - 3, table beets -
8, carrots - 8 tons, and in the southern zone-respectively 14, 8, 6, 6, 10, 10 tons per hectare. In
dry years, the biological effect of artificial irrigation will be higher.

In order to create and maintain the required water regime for plants, as well as their nutri-
tion, livestock runoff is disposed of using irrigation systems. In this case, when operating irriga-
tion systems, it is necessary to address issues of environmental protection and ensuring the safe-
ty of human health, including the construction of additional structures and devices that protect
the environment from pollution and provide comfortable living conditions for the local popula-
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tion.

Special attention should be paid to reclamation systems located on land contaminated with
radionuclides (432 thousand hectares). Maintaining these systems in working order and ensuring
a favorable water regime for plants reduces the entry of radionuclides into agricultural products.

Financial support for the activities of the State subprogram is carried out at the expense of
the funds provided for by the legislation for the financing of land reclamation.

As a result of the implementation of the State subprogram, it is planned to increase the
productivity of reclaimed arable land to 5,7 tons of feed units per hectare, and meadow land to 4
tons of feed units per hectare in the near future. In general, the productivity of a reclaimed hec-
tare of agricultural land in 2020 will amount to 4,8 tons of feed units and, thus, will significantly
approach the level of its potential fertility.

The main components of achieving the planned level of productivity should be the optimi-
zation of the water regime on an area of at least 2,8 million hectares of drained land and, on this
basis, the fundamental improvement of the system of agriculture and grassland management, tak-
ing into account the market conditions of agricultural products, the structure of the soil cover of
reclaimed and adjacent lands. The restoration of irrigation systems will increase the productivity
of one hectare of agricultural land by 10-18 %.

Thus, the basis for the successful development of land reclamation in the Republic of Bela-
rus is a well-thought-out state approach that ensures the planning, financing and necessary con-
trol of the entire complex of land reclamation construction.
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Xiilasa. Miiasir dovrde kond tasorriifati sahasinde mohsuldarligin artirilmasi ilo bagli olan nailiyystlor daha
cox intensiv tosorriifat formasina kegdiyi ilo olagedardir. Torpagin miinbitliyi-torpagin bitkilor torofindon
monimsanilon qida maddslori, rutubat va s. ilo tominetmos vo mohsulverms gabiliyyatidir. Bu sahads sldo olunan
yeni nailiyyatlorden birini alimlor “biohumus mociizasi” adlandirirlar.

Torpaqda iizvi maddslorin olmasit torpaq miinbitliyi ii¢lin vacib faktorlardan biridir. Fermerlorin
miivoffaqiyyet gazanmasi iiciin lazim olan bir ¢ox funksiyalar onlarda comlonir. Uzvi maddelorin miixtolif
funksiyalarinin istifadoe olunmasi, torpaq idaraedilmasinds diizgiin gorarlar qabul etmoys kdmok eds bilar.

Acar sdzlor: torpaq miinbitliyi, humus, ekoloji tomiz mohsul, mikroorqanizmilar, névbali akin
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Giris

Torpagda iizvi maddolorin olmasi torpaq miinbitliyi iiglin vacib faktorlardan biridir.
Fermerlorin miivoffoqiyyot qazanmasi tigiin lazim olan bir ¢ox funksiyalar onlarda comlonir.

Torpaq orqanizmlarinin foaliyyati miinbitliyin qorunmasinda miihiim rol oynayir, hamin
mikroorqanizmlor iizvi maddolorin pargalanmasinda istirak edorok torpagda humusun
yaranmasina sobob olur vo qida maddolorini sorbastlosdirorok onlar1 bitkilor torofindon
monimsanils bilon formaya salir [1,2].

Kaliforniya torpaq soxulcanlari har ciir tullantilarla qidalanir, sutka orzinds 6z ¢okisi qodor
clriintlinii badonindon kegirir. Todqiqatlar gostorir ki, 24 saat orzindo bir ton soxulcan bioloji
baximdan tomiz 600 kq biohumus istehsal edir ki, bu da he¢ bir giibrs ilo ovoz olunmayan bir
kiitlodir.

Ekoloji- tomiz mohsul istehsal edon fermer tosorriifatlarinda boihumusa tolobat giinii-
giindon artir. Ona goro ki, bioloji tomiz texnologiya ilo kond tosorriifatt  bitkilorinin
mohsuldarligini vo torpaq miinbitliyini artirmaq miimkiindiir. Boithumusun torpaga verilmasi adi
peyin va digar {izvi giibrolordon 20 dofs iistiin oldugu adabiyyatlarda qeyd olunur. Aragdirmalar
naticasinds miioyyan olunmusdur ki, biohumus totbiq olunan torpaqdan 5-7 il yiiksok mohsul
olds etmok miimkiindiir.

Biohumus asasan toravazgilikds vo meyvagilikdo daha yaxsi natice verdiyi bildirilir [5].

Biohumus torpag: qida maddolori ilo zonginlogdirir, bitkilorde mohsuldarligi 30-70% artirir,
mohsulun yetismo miiddotini 10-15 gilin tezlosdirir, ekoloji tomiz mohsulun yetisdirilmosino
imkan verir, mohsulda nitratin, nitritin, agir metallarin vo radioaktiv maddslorin miqdarini
azaldir vo bitkilords xastalik va ziyanvericilora qarsi davamliligi artirir [3,4].

Biohumusun faaliyyat mexanizmi bir-birini qarsiliqli sokilde tamamlayan iki somoroli
xlisusiyyato osaslanir:

» Biohumus makro vao mikro elementlorin tarazlasdirilmis nisbotini tomin edir ki, bu da
bitkilarin ilk inkisaf fazasinda kok sisteminin siiratlo inkisafina tokan verir.

» Biohumusda olan mikroflora iizvi maddalori par¢alayaraq bilavasita kék sisteminin sorulma
zonasinda qidant asanligla sorulan vaziyyato salir va biitiin vegetasiya boyu giibranin
somoarali tasirini uzadir.

Hazirda Azorbaycanda kond tosorriifatt sahosindo biohumusdan miioyyon qodor istifado
edilir. Respublikamizda aqronomlar, fermerlor vo goxsi tosorriifat sahiblori torpaqlarin
miinbitliyini barpa etmak, okin sahslorindon ekoloji tomiz vo yiiksok mohsul almagq istayirlorsa,
biohumusdan istifado etmolori tovsiys olunur.

Tahlil vo miizakira

Biohumus - qirmizi Kaliforniya soxulcanlarinin {izvi tullantilarla qidalanmagqla ifraz
etdiklori bioloji aktiv {izvi giibra v ya soxulcan peyinidir.

Biohumusu neca alda etmak olar?

Biohumus istehsal etmok ti¢lin tullantilar kompostlasdirilmalidir. Tadqiqat noticesindo
molum oldu ki, ¢iirima prosesini siiratlondirmak iiclin faydali mikroorqanizmlordon (masalon
antibakterial vo ya digor biopreparatlardan) istifade etmoklo kompostun hazirlanmasi 3 dofo
tezlosdirilir. Mikroorganizmlordon istifado edilmasi kompost kiitlosindo olan pis qoxular1 aradan
qaldirir. Bu qayda ils hazirlanmis yemlor soxulcanlarin normal faaliyyati vo qidalanmasini tomin
edir.

Biohumusdan neca istifada etmak olar?

Sitillorin yetisdirilmasi iigiin torpaq qarisiginin hazirlanmasinda:

» toravaz va giil ticiin-biohumusun bir hissasi torpagin 4 hissasi ilo yoni 4 kq torpaga 1 kq
biohumus qarisdirilir,
» giil dib¢aklori iigiin-1 kq biohumus ilo 3-5kq torpagin qarigdirilmast daha yaxsi natico

Verir.

Goyoartilarin Iaoklora akilmasindo:
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» hor kvadrat metr sahaya 1,5-2 kq biohumus alava olunur, torpaqla qarisdirilr, malalanir,
toxum sapilir, va suvarilir.

Pomidor, xiyar, bibar, kalom sitillorinin akilmasinda:

» sitillorin yuvaya akilmasindan avval har yuvaya 150-200 qr biohumus tokiiliib torpagla
qarisdwrthir, sitillor okilir va suvarilir.

Vegetasiya dovriinda bitkilarin yemlondirilmasi:

Biohumusdan biitiin vegetasiya dovriindo kdkdon vo yarpagdan yemlomados istifado etmok
olar. Vegetasiya dovriinds bitkilorin yemlondirilmasi tigiin bitki otrafina vo ya corgoslor arasina
har bir kvadrat metra 1 litr biohumus (sulu mahlul) sopilir, torpaqla qarigdirilir vo suvarilir. Giil
va dekorativ

bitkilor {igiin hor ay 1-2 x6rok qasig1 biohumus verilmosi daha yaxsi notico verir.

Biohumusun faaliyyot mexanizmi bir-birini qarsiligli sokildo tamamlayan iki somarali
xlisusiyyoto osaslanir:

» Biohumus makro vo mikro elementlorin tarazlasdiriimis nisbatini tomin edir ki, bu da
bitkilorin ilk inkisaf fazasinda koék sisteminin siiratla inkisafina tokan verir;

» Biohumusda olan mikroflora iizvi maddalori parcalayaraq bilavasito bitkilarin  kok
sisteminin sorulma zonasinda asanligla sorulan maddalor yaradir va biitiin vegetasiya
boyu giibranin samarali tasirini uzadir.

Biohumusun osas {istiinliiyti ondan ibaratdir ki, onun torkibinds olan humusun miqdari
peyin, torf, kompost vo digar lizvi giibrolordon 10-15 dofo ¢coxdur. Biohumus noinki peyini tam
ovoz edir, o hom do peyinlo miiqayisodo daha c¢ox riitubot toplama, hidrofillik, mexaniki
davamliliq, denavarlik kimi slavo qiymotli xassolors malikdir [4]. Ekoloji tomiz vo bol mohsul
yetisdirilmasine imkan yaratdig: tigiin inkisaf etmis olkslords biohumusdan genis istifads olunur.

Noatica

Biohumusun osas {istiinlityii ondan ibaratdir ki, onun torkibinds olan humusun miqdari
peyin va digar lizvi glibrolordon 10-15 dofo coxdur.

Biohumus noinki peyini tam ovoz edir, o ham do peyinlo miiqayisado daha ¢ox riitubot
toplama, hidrofillik, mexaniki davamliliq, donovarlik kimi olava qiymatli xassolora malik oldugu
miioyyonlosdirilmisdir.

Ekoloji tomiz va bol mohsul yetisdirilmasins imkan yaratdig: ticlin respublikamizin digor
bolgalarinde dobiohumusdan genis istifads olunmasi toklif olunur.

Umumiyyatlo torkibinds ¢oxlu miqdarda faydali mikroflora,miixtalif fermentlor, torpaq
antibiotiklori, vitaminlor va boy hormonlari oldugunu nazors alaraq, kond tesarriifat: bitkilarinin
becarilmosinds biohumusdan istifado etmoklo mohsuldarligi vo torpaq miinbitliyini artirmaq
mumkiindiir.
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Result. The major advantage of biohumus is that it contains 10-15 times more humus compared to manure
and other composted materials. Biohumus not only replaces manure, but also compared to manure it has such pre-
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cious characteristics as to absorb more humidity, hydrophilicity, mechanical resistance, and granularity. As it fastens
growing of ecological and high harvesting it is widely used in economically grown countries. It contains lots of use-
ful micro flora, various ferments, soil antibiotics, vitamins and growth hormones.

Generally usage of biohumus while growing of agricultural products has great importance for increase of
productivity and soil fertility.
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Pe3yabTaT. OCHOBHBIM IIPEUMYIIECTBOM OHMOTyMyce, 4To OoHa coiepkut B 10-15 pa3 Ooimpie rymyca mo
CPaBHEHHUIO C HABO30M U JIPYTMMH KOMIIOCTHPOBAHHBIX MaTepHaloB. bHOryMyc He TOIBKO 3aMEHSET HaBO3, HO H
[0 CPaBHEHMIO C HAaBO30M MMEET TaKHe XapaKTEPHCTHKH, KaK JIParoleHHbIC MOIJIOmaTh OOJbIIe BJIATH, THAPO-
(UIPHOCTH, MEXaHUIECKYIO IPOYHOCTD M CTETICHD AeTanu3anui. Kak KpenuTcs BEIpalIuBaHUs OMPENEICHO, ITO Ha
9THX 3eMJIIX 00JIee T0JIe3HbI (PUTOMETHOPATUBHBIC H aTrPOTEXHUIECKHE PaOOTHI.

INFLUENCE OF THE PADDY CROPS ON TRANSFORMATION OF THE
COMPOSITION AND CHARACTERS OF MEADOW-GREY SOILS
IN THE KUR-ARAZ VALLEY

Gurbanov, E.A. Ganiyeva S.A.,
S.b. Verdiyev, N.Y. Dunyamaliyeva
Azerbaijan University of Architecture and Construction

Annotation. it was known as a result of the researches that the paddy crops in arid climatic condition create a
change in morphological, agrophysical, agrochemical characters of the soil and transformation in the soil profile.
When the soil surface is covered with water for 4-5 months, a direction of the microbiological processes changes
and siltation process occurs in connection with the turbidity of irrigation water, the silt particles number rises till 15-
25% on the plowable and subsurface horizons. Increase of silt along the soil profile intensifies transformation. The
soil density rises till 1,40-1,50 g/cm?® increasing on the plowable and subsurface horisons, but vice versa the total
porosity decreases till 5-10%. An increase occurs to 2-3% in a quantity of the water-resistant aggregates. Carbonates
which are intensively solved by water migrate downwards and mostly accumulate at 90-100 cm. The irrigation
water solves salt and collects at the bottom of the profile.

Key words: paddy crops, meadow — grey soil, density, siltation, porosity, humus, nitrogen, phosphorus,
calcareous, dry residue.

Introduction

Changes in land use have not passed unnoticed in the structure of the cultivated plants.
Especially the most indemand agricultural crops are expanded. The paddy which is non-
traditional for the soil in the Kur-Araz Lowland began to be cultivated.

The paddy growing has unique developmental features in the Azerbaijan Respublic. This
area of crop-growing developed in the Lankaran valley and partially in the Ganikh-Ayrichay
depression. But after the second half of the last century an expansion of the early vegetable
growing and intensive fruit growing led to the extinction of this ancient field. This plant growing
was preserved in Shaki and Lankaran. in the last 25-30 years this farm area has expanded and
developed in the Kur-Araz valley. Recently, the paddy sown areas have been created without
taking into account the quantitative and quanlitative indicators of the soil. The paddy crops affect
soils more quickly.Here, our aim is to investigate an effect of the paddy crops creation on
transformation of agrophysical features and agrochemical composition indicators.

Place and methods of research

The researches were performed in the (Irrigari Gleyic Calsisols) irrigated meadow grey
soils of the Kur-Araz valley. These soils had been intensively irrigated from the second half of
the last century to the present.
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The inclination of the research zone changes from 0,001 — to 0,005. But the hesitant values
from 0,0001 to 0,015 of the inclination indicators are available inside the separate areas. There
are mainly alluvial and marine sedimentary rocks in the zone. The harmful salts predominate in
the rocks for fertility [1.2].

A climate of the Kur-Araz lowland of which winter is mild is semidesert and dry field [2].
An average annual temperature is 14,5-14,8°S. The annual amount of the rainfalls changes by
280-350 mm. It rains in spring and autumn. An elevation of the evaporation ability, lack of
precipitation and enough elevation of the annual average temperature form arid bioclimate
condition. Therefore agriculture is impossible without irrigation.

The semi-stationary experimental areas have been determined. The geographical
comparison was used in the field work but the mathematical statistics methods were used in the
cameral work. The sections were dug and the samples on genetic layers were taken from the soil
where this plant was planted to fix transformations happened after investigation of execution of
paddy crops (for comparison). We defined density of each genetic horizons by N. Kachinsky’s
method [4]. The laboratorial analyses were performed by the general traditional methods [3].

A special mass of soil — by pycnometer method;

A quantity of humus and nitrogen — by Turin’s method;

Granulometric composition of soil — by N. Kachinky’s method,;

An amount of water — resistant aggregates — by N. Savvinov’'s method.

Research results and its analysis

The main reason of the transformation of soil features and composition in paddy crops is
its remaining under irrigated water for a long time. A degree and a rate of transformation depend
on repetition period of the paddy crops in soil genesis and mainly on resistance of soils against
change of composition and properties. The short-term changes occurs on the upper horizon of the
soil profile and this due to restorative conditions-colmatation and oxidation. Some researchers
put forward analogical ideas in this direction [5,7,8,9,10].

An accurrence of transformation of soil morphological indications in paddy crops, its use
in this direction within a long time depend on formation of the changes due to fertility in
morphological signs, deterioration of soil structure, change of the physical and chemical features.

The transformation of the soil physical, agrochemical characters, including morphological
indications in paddy crops has been determined in execution of these researches. It was known
that these transformations have a great effect on soil fertility. Experimental data in this direction
are shown on Table 1.

The history of soil irrigation in the Kur-Araz valley is very ancient [6]. But after the
second half of the last century these soil areas were further expanded. Enough changes happened
in soil agrophysical characters of soil under an influence of duration of irrigation for a long time.

It is possible to see this difference in comparison with irrigated soil characters in order to
define the changes occuring in soils of paddy crops (table 1). Diversity of density indicators of
the irrigated meadon-grey soils is seen along the profile before paddy planting. Density is high
on subsoil layer and on layers below it. But this regularity changes in 12 land used as paddy
cultivation. Density on upper sowing layer is higher. A main reason for this that the muddy water
covers the soil surface for a long time and silt accumulates in soil. For example, density on the
surface layer where the paddy isn't planted is 1,36 g/cm?®, but it is 1,41 g/cm® in the area where
the paddy is planted. The analogical results have been obtained in this direction in all the areas.
The changeability is mostly felt in the soil of the Bilasuvar distirict. As a general result, the
density of the soil in paddy cultivation increases and very little difference is felt between subsoil
and sowing layer. But the difference is great between upper sowing layer and subsoil layer in
cotton and autumn wheat planting.

Changeability in a special mass of soil isn't not so great. But the special mass is observed
relatively little on upper horizon of the soils where the paddy isn‘'t planted. In paddy cultivation
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occurance of siltation causes increase of special mass.

Change of the soil for the paddy crops causes change of the toral porosity. The total
porosity decreases from top to bottom regularly in the soil where the paddy isn‘'t planted (table
1). But in paddy crops this regularity is violated and total porosity vibrates very little along the
profile.

It is important to note that a main factor is silt particles deposited from irrigation water. As
a result of 4-5 months of water covering the soil surface and siltation, the soil hardens, compacts
and slowly migrates vertically from the surface to the depth of the particles. The first result of
this migration is in the arable and subsoil layers. As paddy cultivation continues for many years,
particle migration moves to depth. A quantily of silt and generally physical clay in soil profile
rises. The granulometric composition of soils gets heavier. The transformations which are felt in
an amount of water-resistant aggregates of soils happen in paddy planting.

Table 1. influence of the paddy crops on change of the physical characters of meadow-grey soil.

Experi- Horizon Special Total Silt Physical An amount of
mantal Density, . (<0,001 gley water resistant
and depth, 3 mass, porosity,
area and om g/cm glem’ % mm) (<0,01mm) aggregates
agrafon % % >0,25mm %
Aghdash AY a.z 0-26 1,36 2,68 49 42,5 71,5 21,5
district AY"a.z 26-48 1,42 2,69 47 46,8 72,6 9,8
autumﬁ Bca.m 48-83 1,47 2,70 45 49,1 78,3 18,9
wheat Bs 83-109 1,43 2,70 47 40,6 62,4 -
Cs 109-156 1,45 2,69 46 37,8 61,3 -
Aghdash AY'a.z 0-32 1,41 2,69 47 46,3 73,8 23,9
district, AY"a.z 32-56 1,46 2,70 45 51,4 75,2 23,5
paddy Bca.m 56-85 1,47 2,70 45 52,7 80,3 20,2
crops Bs 85-113 1,45 2,69 46 43,5 63,9 -
(12years) Cs 113-158 1,46 2,69 46 39,6 62,5 -
Ujar AY'a.z 0-25 1,38 2,67 48 49,3 76,4 18,6
district AY"a.z 25-43 1,41 2,68 47 54,2 79,1 14,9
cotton, Bca.m 43-81 1,43 2,70 47 56,9 70,6 12,6
crops area Bs 81-127 1,41 2,69 45 47,5 74,3 -
Cs 127-153 1,42 2,69 47 42,6 70,9 -
Ujar AY'a.z 0-27 1,41 2,68 48 52,4 80,8 20,5
district, AY"a.z 27-52 1,43 2,69 46 56,2 84,2 18,1
paddy Bca.m 52-83 1,44 2,70 46 59,5 96,5 13,6
crops Bs 83-119 1,45 2,70 46 48,1 79,3 -
(5 years) Cs 119-158 1,47 2,69 45 43,8 70,5 -
Bilasuvar AY'a.z 0-28 1,32 2,66 50 36,8 65,2 23,7
district AY" a.z 28-46 1,38 2,69 48 47,5 68,4 20,1
cotton, Bca.m 46-91 1,43 2,69 46 45,9 63,6 17,3
crops area Bs 91-122 1,42 2,70 47 32,7 49,3 -
Cs 122-148 1,45 2,70 46 41,3 57,5 -
Bilasuvar AY'a.z 0-20 1,40 2,69 47 40,2 70,4 24,9
district, AY"a.z 20-49 1,44 2,70 46 52,6 73,2 20,8
paddy Bca.m 49-93 1,43 2,70 47 51,7 65,7 18,1
crops Bs 93-116 1,40 2,69 47 35,3 50,1 -
(4 years) Cs 116-159 1,41 2,70 47 40,4 58,0 -

The amount of water-resistant aggregates on the upper and subterranean horisons increases
due to siltation, humus and many structural factors (table 1). The research information indicates
that an amount of water-resistant aggregates rises till 2% on the sowing layer. This causes
increase of the some soil durability against erosion. Some researchers got analogical results in
this direction [7]. Formation of these features spreaded in arid climate condition occurs
intersively [1,6,8]. Remaining of irrigation water on the soil surface for a long time, humus,
biogen elements, including carbonate combinations and salts with the silt particles migrates
along the profile.

The researches show that the greatest value of humus in the soil used under the cotton or
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autumn wheat is observed on the sowing layer. Humus gradually decreases towards the lower
layers on profile. This regularity is violated in paddy crops. Humus migration towards the lower
layers along the profile rises its quantity on subsoil horizon (table 2). it was determined that such
humus is sufficient in meadow gray soils below the,depth of 100 cm. Although a similar
situation has arisen in ancient irrigated lands, this transformation has taken place over hundreds
of years. But this state is formed in paddy crops for 5-10 years. Reductions happen in humus
amount in meadow-grey soils where the paddy is planted.

Table 2. impact of paddy crops on transformation of agrochemical composition in irrigated meadow-grey
soils.

Experimental Horizon Total P,0s, .

area and and depth, H“([}“ us. nitrogen, total Kgo' CaCo,, Dry residue,
) % % %
agrofon cm % %

AY'a.z 0-26 2,13 0,16 0,19 1,78 9,8 0,12

Aghdash AY" a.z 26-48 1,98 0,15 0,17 1,67 10,7 0,12

district, autumn Bca.m 48-83 1,07 0,12 0,16 1,53 12,3 0,21

wheat Bs 83-109 0,61 - 0,15 1,42 12,7 0,48

Cs 109-156 0,23 - - - 13,6 0,42

Aghdash AY'a.z 0-32 1,95 0,16 0,17 1,67 8,3 0,10

district, AY" a.z 32-56 2,06 0,18 0,19 1,73 9,5 0,10

paddy Bca.m 56-85 1,83 0,13 0,16 1,68 10,7 0,19

crop Bs 85-113 1,02 - 0,15 1,55 12,5 0,51

(12 years) Cs 113-158 0,31 - - - 13,9 0,53

Ujar AY'a.z 0-25 1,76 0,14 0,16 1,83 12,6 0,12

district AY" a.z 25-43 1,43 0,14 0,16 1,71 12,9 0,17

cotton’ Bca.m 43-81 0,78 0,06 0,13 1,45 13,7 0,37

crop area Bs 81-127 0,51 - 0,13 1,42 13,1 0,72

Cs 127-153 0,22 - - - 14,2 0,91

Ujar AY'a.z 0-27 1,65 0,14 0,16 1,68 9,2 0,09

district, AY"a.z 27-52 1,87 0,15 0,17 1,87 10,1 0,13

paddy Bca.m 52-83 1,22 0,09 0,11 1,71 12,5 0,28

crop Bs 83-119 0,73 - 0,09 1,40 14,8 0,81

(5 years) Cs 119-158 0,26 - - - 15,1 0,97

AY'a.z 0-28 2,28 0,18 0,20 1,85 7.8 0,13

Bilasuvar AY" a.z 28-46 1,81 0,16 0,18 1,79 9,9 0,17

district, cotton Bca.m 46-91 1,12 0,11 0,16 1,67 12,5 0,23

crop area Bs 91-122 0,67 - 0,15 1,52 12,7 0,46

Cs 122-151 0,35 - - - 12,8 0,75

Bilasuvar AY'a.z 0-30 2,05 0,17 0,19 1,72 8,7 0,05

district, paddy AY" a.z 30-49 2,02 0,17 0,19 1,72 8,9 0,09

créJp Bca.m 49-93 1,41 0,12 0,17 1,70 11,5 0,12

(4 years) Bs 93-116 0,92 - 0,16 1,67 12,3 0,76

Cs 116-153 0,43 - - - 14,5 0,78

Reduction of total nitrogen forms difference relatively. For example, an amount of total
nitrogen is more in the area where paddy was planted more than 12 years. We are witness to a
fundamental transformation in the lands used under paddy for a relatively short period of time
(tible 2). There is compatibility to total nitrogen in transformation of total phosphorus along the
profile. A guantity of total phosphorus on the subsiol layer is observed in the soil used as paddy
crop more than 12 years.

Sufficient potassium is required for paddy crops. Therefore we defined potassium
transformation in soils. As a result of the paddy planting, total potassium migrates below along
the profile. As a result of prolonged water remaining, total potassium migrates downwards. This
situation (for 100 yerars) has been observed in irrigated soils for a long time [8,9,10].

The soils spreaded in the Kur-Araz valley are rich in CaCOgs. The soils where the cotton
and other plants are irrigated and grown, CaCOg; gradually increases along the profile to the
depth. A main reason for this is high carbonate content of the rocks in the Kur-Araz Lowland.
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Picture 1. Influence of the paddy crops on density of the irrigated grey-meadow soilsRemaining of
soils under the water for a long time forms migration of carbonates to the depth. But high
carbonate content of water fills the washed carbonates and the variability isn't sharply felt.

An amount of dry residue in the content of irrigated soils exposed to transformation. It was
observed in all the research areas. In paddy planting the water solves harmful salts and conveys
to the lower horisons and its transformation is estimated as a positive solution. Therefore an
importance of the paddy crops is great in washing of saline soils from salt [8].

Though expanding of the paddy crops in the present development stage is one of the
important problems, it causes negative transformation of composition and characters of soils.

It was defined that remaining of the area under water for a long time caused transformation
of morphological, agrophysical and agrochemical features of soils.

An impact of siltation on upper and subsoil horisons rises density 25-30%, but
total porosity decreases. An amount of physical clay increases in granulometric composition of
soils. Thickness of the soils with humus rises, but transition of horisons to each other is weakly

felt in soil profile.
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Picture 2. Influence of the paddy crops on silt content of the irrigated grey-meadow soils.

The relatively migration of nitrogen and P,Os in agrochemical composition occurs. Though
severe changeability isn't observed in K,O, carbonates and salts move downwards and

accumulate at 100 cm depth.
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Abstract.Microorganisms modify the amount and chemical composition of soil organic matter via decompo-
sition, respiration, growth, and death. Changes in resource availability with soil depth and landuse management
practices may influence microbial growth parameters. To study the depth and land use effect on the microbial bio-
mass carbon GCEF long-term experiment was conducted. As result, was found that the microbial biomass carbon
(MBC) was higher only for upper layer of the soil. Non-significant depth effect was observed only in organic farm-
ing. Overall microbial biomass was higher in conventional farming vs all other landuses.

Keywords: microbial biomass carbon, soil respiration, landuse, specific respiration activity.

Introduction

Microorganisms modify the amount and chemical composition of soil organic matter via
decomposition, respiration, growth, and death. Changes in resource availability with soil depth
and landuse management practices may influence microbial growth parameters. The amounts of
organic C, nitrogen (N), and other resources are often higher at the soil surface where inputs
from plant litter and root exudates are concentrated. In contrast, deeper layers receive limited di-
rect plant inputs; typically, only dissolved organic matter that moves downward through mass
flow or diffusion (Yu et al., 2016). In addition, mineral-organic matter associations in deeper
layers can reduce microbial access to resources (Schmidt et al., 2011). The agricultural manage-
ment of soils may have a great impact upon the functional process of soil microbial communi-
ties. Improved understanding of depth-specific microbial growth kinetics is key for climate-
smart land management practices. Based on the exclusive nutritional requirements of crops, each
and every known organic amendment input must be studied and analyzed before its application
into the fields, as every terrain and agriculture farm is different in terms of its distinct abiotic and
biotic factors. In the present study, various indigenously known organic inputs have been applied
to the soil to understand the comparative advantages it confers to the soil. The amended soils are
tested on the criteria of biological parameters to determine the best suited organic amendment for
the soil that manifests enhanced soil quality.
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Methodology

In this study we used Global Change Experimental Facility in Bad Lauchstiddt, UFZ, Halle,
Germany. This long-term experiment is designed in 5 land use strategies (Organic Farming,
Conventional Farming, Intensive Meadow, Extensive Meadow, and Extensive Pasture) (Guliyev
et al., 2020).

All samples were amended with glucose (0.28 M) mixed mineral salt solution (mg/g):
(NH4)2S04, 1.9; K2HPO4, 2.25; and MgSO4 -7H20, 3.8) (Blagodatskii et al., 2008). SIR
were determined in 30 g soil adjusted to 60% of the WHC and incubated at 22°C. The evolution
of CO2 was determined hourly with a respirometer (Respicond V, Nordgren Innovations AB,
Sweden) (Stenberg et al., 1998).

The maximum specific growth rate (umax) of soil microorganisms was estimated by fit-
ting the parameters of the equation:

CO, (t) = A+B*exp™™

Where, A is the initial rate of uncoupled respiration, B is the initial rate of coupled res-
piration, t is the time (Blagodatskaya et al., 2014b).

Soil microbial biomass C (Cmic) was determined using the initial rate of substrate-induced
respiration (SIR)(Anderson and Domsch, 1978):

Cmic= SIR x 40,04 x 1,89

The initial physiological state index of microorganisms (r0) and total glucose-

metabolizing microbial biomass (x0) was calculated with the following equations:

. __B-2)
0"A+B{-2)
v _ B-1-YCO
0"A+BA-D)

where A is the ratio between productive (growth associated) part and total of the specific respira-
tion activity which may be accepted as a basic stoichiometric constant = 0.9, and YCO;, is bio-
mass yield per unit of respired CO, (Blagodatskaya et al., 2014a).

Results

Increasing depth decreased root biomass for Conventional farming followed by extensive
meadow, and extensive pasture. Overall, resource availability declined with soil depth but did
not differ between organic farming, and intensive meadow. For example, microbial biomass
(MBC) was highest at 0-15 cm for both grassland, and conventional farming, and decreased be-
tween 15-30 cm and 30-45 cm, (Fig.1). We observed 1-2 times greater MBC under conventional
farming vs all other treatments. The values of specific respiration activity were unevenly distrib-
uted among all the treatments with highest specific respiration activity was observed in extensive
meadow (0.17) followed by conventional and organic farming. Both intensive meadow and ex-
tensive pasture had consistently the lowest values of specific respiration activity, (0.09) (Ta-
ble.1). The significant negative relationship between specific respiration activity and microbial
biomass was obtained for a relatively uniform data set, and differences of microbial biomass
among soils sampled from plots were associated with differences in other variables (SOC, soil
moisture). The study confirmed the positive influence and higher microbial biomass indices of
conventional farming compared to land use practices (Fig.2).
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Fig.2. Correlation between specific respiration rate and
microbial biomass carbon under different landuses.

Plot

Microbial biomass
(ngCg?

Specific
Respiration activity
(ngCO,-CpgCyhy

Conventional Farming 832,17+361,03 0,14+0,05
Organic Farming 459.14+96.49 0.14+0.04
Intensive Meadow 409.10+155.99 0.09+0.04
Extensive Meadow 339,86+111.29 0.17+0.09
Extensive Pasture 421.03+151.17 0.09+0.04

Discussion:

MBC serves as an important reservoir of plant nutrients (Okur et al., 2009) and soil microbial C de-
crease with decrease soil depth due to declining C input Furthermore, higher soil microbial biomass car-
bon in conventional farming is mainly due to the regular application of readily available form of inorgan-
ic fertilizers. This also provides a favorable environment for microorganisms, contributing to a highly di-
verse and stable microbial community structure.

Lower microbial biomass in deeper soil layers is related to the lower resources down the soil pro-
file. Under conditions with relatively low available resources, microbes may enter dormancy (Lennon and
Jones, 2011) or inhabit poorly connected colonies without quorum sensing. Our results indicated that
deep soil layers contain low available resources (Fig.1) and relatively low biomass. The potential for mi-
crobial C transformation may be comparable between surface and deep soil layers. Most previous studies
exploring microbial activity have focused on surface soils, assuming microbial activity is negligible in
deeper soil layers. However, our data suggests specific respiratory activity in different landuses soils can
grow and transform soil C as much as microbes do conventional farming.
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Abstract. Root morphology, plant development, and plant species responsible for distribution of exudates in the soil. In
the previous studies, independent of nutrient content of soil, the maximal rhizosphere extent is shown by the enzymes of the P
cycle (up to 5mm), followed by those of N and C cycles. This reflects the intensity of limitation for plants (P>N>C) and Plants
must therefore acquire the most strongly limiting nutrient (P>N). We use zymography approach to identify microbial hotspots
of enzymes activity. Based upon hotspots we separated soil into three parts and measure enzymes activity. Phosphomonoester-
ase showed genotype specific enzymes activity while leucine did not indicated any enzymes gradient. Based upon ors results,
B-glucosidase is most sensitive enzyme followed by phosphomonoesterase and leucine aminopeptidase.

Keywords: Zymography, hotspots, enzymes activity, root morphology

Introduction

The labile organic C provided by roots as a result it remove C limitation and thus stimulate enzymes
activity and microbial growth. Root morphology, plant development, and plant species responsible for
distribution of exudates in the soil (Badalucco and Kuikman 2001). In the previous studies, independent
of nutrient content of soil, the maximal rhizosphere extent is shown by the enzymes of the P cycle (up to
5mm), followed by those of N and C cycles (Marx et al., 2001; Ma et al., 2018). This reflects the intensity
of limitation for plants (P>N>C) and Plants must therefore acquire the most strongly limiting nutrient
(P>N). Therefore, in our study, we remove the limitations by supplying sufficient amount of nutrient.
However, the non-uniform localization of enzymes activity hotspots along the roots has also been noticed
(Razavi et al., 2016), which could be due to heterogenous nature of soil and most importantly distribution
of nutrients and root exudation along root surface. The objective of this study was 1) to investigate
whether biochemical processes mediated by hydrolytic enzymes that are involved in C, N, and P cycling,
are overlapping in the same rhizosphere hotspots or whether they are hotspot-specific and 2) to evaluate
the effect of plant genotype on the kinetic parameters in the hotspots and rooted soil. We hypothesized
that 1) rhizosphere hotspots contain a high proportion of activate microorganisms (with a high growth rate
and enzyme activity) compared to rooted soil 2) the difference in kinetic parameters are higher in the wild
type than mutant. The maximum potential enzyme activity (Vmax) Was estimated in center of hot spots fol-
lowed by border of hotspots (B) and rooted soil for B-glucosidase consistent with both plant genotypes.
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Materials and methods
Sample preparation

Loamy soil was derived from the depth 0-50 cm of a Haplic Phaeozem close to Schladebach in
Saxony Anhalt, Germany. The soil contained 32.5% sand, 47.9% silt, and 19.5% clay, with a pH of 6.4,
total carbon of 8.5 g C kg™, and total nitrogen of 0.8 g N kg™ (Vetterlein et al. 2020).

Six maize (Zea mays) with two different genotypes of rth3 mutant (Wen and Schnable, 1994) and
wildtype (Hochholdinger et al. 2008) were grown in each rhizoboxes. First the soil was sieved through 2
mm and 1 mm, respectively. The day of seeding was considered as day 0. Zymography was applied on
day 17. Measuring enzyme activity based on identified hotspots, microbial respiration, and harvesting
were carried out on day 18.

Soil zymography

Rhizoboxes were fixed under four UV lights (45 cm straight UV tube set 15 W black, Eurolite) with
excitation and emission wavelengths of 355 nm and 460 nm, respectively in a dark room. Three polyam-
ide membrane filters (Tao Yuan, China) with a pore size of 0.45 um, diameter of 4 X 2.5 cm were satu-
rated by 4-methylumbelliferyl-phosphate (MUF-P), 4-Methylumbelliferyl-B-D-glucoside (MUF-G), and
L-leucine-7-amido-4-methylcoumarin hydrochloride (AMC-L) with the concentrations of 5mM. The
membranes were attached to the surface of rooted side in each rhizobox (razavi et al., 2016). One saturat-
ed membrane with diameter of 2.5 X 1 cm was considered as a control for each enzyme. Then the surface
of rhizobox was covered by a glass sheet and incubated for 45 minutes. To monitor the development of
signals in rhizosphere, photographing was performed every 2 min.

Enzymes kinetics
The areas of rhizosphere with higher activity (hotspots) were indicated by red color considered for sam-
pling. The colored areas were root surface with distribution of enzyme activity, therefore soil sampling
was applied out of 1 mm far from root surface (light green-colored) called “Center”, 2 mm far from root
surface (light blue-colored) called “Border”, and 2 c¢cm far from root surface (dark blue-colored) called
“Rooted soil” (Fig. 1). The Michaelis-Menten equation was used to determine K, and Vmax for each en-
zyme.
V=Viax*[SI/Km+[S]

rooted soil

} horder

Fig. 1. Example of distribution of enzyme activity on the surface of root; a. soil sampling was performed out of the are-
as called “Center” which was 1 mm far from the root surface, “Border” which was 2 mm far from the root surface, and
“Rooted soil” which was 2 cm far from root surface. Side scale bar demonstrates the gray value.

Statistical analysis

One-way analysis of variance followed by pairwise t-test applying Benjamini— Hochberg adjust-
ment was used to test the effects of gradients on microbial and enzyme kinetic parameters, e.g., specific
growth rate, Vinax and Kr,. Levene test and shapiro wilk normality was test applied to test the normality of
the data. All the statistical analyses were performed using R (v. 4.0.2).
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Results

Enzymes kinetics

The maximum potential enzyme activity (Vmax) Was estimated in center of hot spots followed by
border of hotspots (B) and rooted soil for B-glucosidase consistent with both plant genotypes (Fig 2).
Phosphomonoesterase exhibited higher activity in Center (C) of hotspot but only in Wild type genotype.
Whereas no difference was detected for leucine aminopeptidase. Remarkably, Vmax Was approximately
3.5 times and 2.5 times higher in the hotspots (C&B) of wild type and hairless mutant respectively, than
in the rooted soil for B-glucosidase, overall, the Vmax values of B-glucosidase and phosphomonoesterase
were 1-3.5 times higher in the hotspots than in the rooted soil. Whereas the K, showed no difference be-
tween the hotspots (C&B) and the rooted soil for B-glucosidase and phosphomonoesterase. The Ky, values
of leucine aminopeptidase were 1.7-fold higher in rooted soil than hotspots (M&C), whereas no differ-
ence was detected for B-glucosidase and phosphomonoesterase.

4
' mcenter_hotspots
350
? i a i ® horder_hotspots 2
[
150 b a rooted =
g | a o s -
S i T8 » "i )
B I II 5
BT 4 b a a |
% 100 ¢ | a a ] a i
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) | : - 5
i I ) ;U I I I (A | J A T I
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fi-glucosidase phosphomonoesterase Lencine_aminopeptidase B-glucosidas phosphomonoes terase Aucine_aminopeptidase

Fig.2 Vmax (8) and K, (b) values of B-glucosidase, phosphomonoesterase, and leucine aminopeptidase in the border (B)
and center(C) of hotspots and rooted soil. Values are means of three replicates (£SE). Asterisks indicate significance.
The bar graph show the mean value of different samples.

Discussion

Generally, greater than doubled Vmax values in the hotspots (center and border) versus rooted soil is
a consequence of higher growing biomass in the former. Growing microorganisms generate greater num-
ber of active enzymes (Ep) and the Vax is a function of E; (Nannipieri and Gianfreda, 1998; Allison et
al., 2010; Blagodatskaya et al., 2016).

The variation in V. between the center of the hotspots, border of hotspots and rooted soil was en-
zyme specific, with higher Vna of B-glucosidase in the center of the hotspots followed by border of
hotspots and rooted soil (Fig 6a). This observation partly confirmed our first hypothesis.

The greater Vmax Of B-glucosidase in the center of hotspots followed by border of hotspots and root-
ed soil indicates that B-glucosidase activity is a function of the readily available substrate. The readily
available C input by roots remove limitation and boosts microbial activity and thus drive microbial me-
tabolism (Kuzyakov and Blagodatskaya, 2015), resulting in the higher potential enzymes activity in the
hotspots versus rooted soil (Kuzyakov and Blagodatskaya, 2015). However, the activity of the P and N-
hydrolytic enzyme showed non-significant correlation with the growing biomass, due to insignificant dif-
ferences in Vmax Of leucine aminopeptidase and phosphomonoesterase between the hotspots and rooted
soil. Root exudates, are poor in nutrients (presumably in N, P) as compared to C, thus N and P supply ca-
pacity was almost similar in the hotspots and rooted soil, thus limiting mobilization of organic P and N by
microorganisms (Badalucco and Nannipieri, 2007).
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OcHOBHBIM, HanboJiee MaCCOBBIM BUJIOM OTXOJI0B OOIIECTBEHHOTO MOTPEOICHUS ABISIOTCS YTUIHU-
3MpOBaHHBIE aBTOMOKPHILKUA. B MHpe Ha MPOM3BOJICTBO aBTOMOOMIIBHBIX M TPAKTOPHBIX MOKPBIIIEK pac-
XOJIyeTCsl MOJIOBUHA MPOU3BOJMMBIX CHUHTETHUYECKUX M HaTypaJIbHbIX Kay4yykoB (Oosiee 15 MIH. TOHH B
rof) U B KOHEYHOM UTOTe BCE MPOU3BOJUMBIE TOKPHIIIKH Yepe3 OMpeIeIeHHOE BpeMsl MONaaoT B OTXO-
Ibl. BpeMst ncrosib30BaHNs aBTOMOOMIJIBHBIX MOKPBIIIEK MEHBIIE, YeM BpeMs HCIOIb30BaHUS OOJIbIINH-
CTBa PE3MHOBBIX U3JIEIHH.

O0beM yTUIM3UPOBAHHBIX AaBTOMOOUIIBHBIX MOKpBIIIEK orpoMeH, Toibko B CIIIA ux oGpa3zyercs 1o
18 MIIH. TOHH B rof.

B Mupe npuMeHs0T pa3Iu4HbIe TEXHOJIIOTUH MOM MepepadoTKe YTUIN3UPOBAHHBIX aBTOMOOUIIBHBIX
MOKpBIIEK. B 3THX TEXHOJIOTUAX MPEAYCMOTPEHO HCHOJIb30BAHUE YTHIM3UPOBAHHBIX aBTOMOOMIIBHBIX
MOKPBIIIEK JJISl TIOTyYEHUS! SHEPIUH MyTEM HX CKUTAHMS, U3MENbYCHHsI MOKPBIIIEK JIs MOJIy4YeHus pe-
3MHOBOM KPOUIKH, IOPOLIKA U pereHepara.

Jlonst yTuIM3upOBaHHBIX MOKPBHIIIEK ¢ METAJUIOKOPJIOM B HacTosiiee BpeM npesbimaeT 50% oT ux
001IEero KOJINYECTBa.

[TonmuroHsl 3aHsTHIE OECHIOPSAA0OYHO Pa30POCAHHBIMU CTAPHIMU aBTOMOKPBIIIKAMU 3aHUMAIOT B pas-
BUTBIX CTPaHax M KPYMHBIX MeEranojiucax OOJbLIME TEPPUTOPUH, CO3JaBasi MOPOil KaTacTpopuueckue
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IKOJIOTHYECKHEe TPoOieMsl [1].

Llenble yTUIM3WPOBAHHBIE MOKPBIIIKH HCIOIb3YIOTCS MPU KOHCTPYMPOBAHUU PA3IMYHBIX CTPOU-
TEJIbHBIX, TUAPOTEXHUYECKUX U MPHPOIOOXPAHHBIX COOpYKeHUH. OHM HCIIONB3YIOTCS B Oeperoykperie-
HUH, B TEOTEXHUKE [2, 3], a TakKe B Cee3alUTHRIX COOPYKEeHHUIX [4].

OtpaboTaBiine CBOW pecypc YTUIU3UPOBAHHBIE PE3UMHOBBIE aBTOMOKPHIIIKH C Pa3IMYHBIM KOPJIOM
(CHHTETHYECKHM, METATHYECKUM) C SKOJIOTMYECKON TOUKU 3pEHUs MPAaKTUYEeCKH HEUTpaibHbl. MMeeTcs
00JIbI1I0€ KOJIMYECTBO MHHOBALIMOHHBIX Pa3pabOTOK MPOTHUBOIPO3UOHHBIX COOPYKEHUHN C UCIOIb30BaHU-
€M YTUIM3UPOBAHHBIX OKPBIIICK.

[IpoBenen nmoapoOubIii cucteMublid ananu3 Oosee 100 u3obperenuit CCCP, Poccutickoii denepa-
Uy U AsepOaiipkaHa. ITH KOHCTPYKIIUH TPOTHBOAPO3UOHHBIX COOPYKEHHH MOXHO pa3feNuTh Ha IATh
KJIACCOB.

K mepBomy Kiaccy OTHOCSTCS MPOTHBOIPO3MOHHBIE KOHCTPYKLIMH, BBIIOJHEHHBIE W3 IENBIX I0-
KPBIILIEK; KO BTOPOMY KJIacCy - MPOTHUBOIPO3HUOHHBIE KOHCTPYKIIMH, BHITIOJTHEHHBIE KaK IIeJbIX, TaK U pa3-
PE3aHHBIX MOKPHIIIEK; K TPETheMY KJIacCy OTHOCATCSI TPOTHBOIPO3UOHHBIE KOHCTPYKIMH, BHITIOJTHEHHBIE
U3 Pa3pe3aHHbIX Pa3IUYHBIM 00pPE30M MOKPHIIIEK; K YETBEPTOMY KJIACCY OTHECEHBI MPOTHBOIPO3HOHHBIE
KOHCTPYKIIMH, BBITIOJTHEHHBIE B BHJIE OJIOKOB M3 TOKPHIIIEK; K MATOMY KJIaCCy OTHECEHBI CIOKHBIE MPO-
THBOXPO3UOHHBIE KOHCTPYKIIUU, KOTOPHIE OCYIIECTBIISIIOT MHOTO()YHKIIMOHAIBHYIO 3alIUTy CKJIOHOB U
Oeperos.

[TpoTHBOAPO3MOHHBIE KOHCTPYKIIMH U3 LEJIBbIX YTUIM3UPOBAHHBIX aBTOMOKPBIIIEK, OTHOCSIIHECS K
nepBomy kiaccy, noapooHo onucansl @.I.I'abuboBsIM [5].

[Tpu cucTteMHOM aHanu3e MPOTUBOIPO3UOHHBIX KOHCTPYKIUM, BHITOTHEHHBIX COBMECTHO M3 LIEJBIX
U pa3pe3aHHbIX YTHIU3UPOBAHHBIX aBTOMOKPHIIIEK (T.€. 2 Ki1acca MPOTUBOAPO3UOHHBIX KOHCTPYKIIHHA W3
aBTOIOKPBIIIEK) pPACCMOTPEHO 9 MATEHTOB.

PaccmoTpeHHBIE KOHCTPYKIIUHM, OTHOCSIIMECS KO BTOPOMY KJIACCy MOKHO pa3feiiTh HA YETHIPE
MoJIKJIacca.

[Tonknacc 2.1. Croia BXOJIAT KOHCTPYKIMSI JUIsl 3alllMThl TOBEPXHOCTEH OEperoB pek, KaHajioB, BO-
JI0EMOB U CKJIOHOB, Y KOTOPOW OJIHA MOKPBIILIKA, UMEIOIIasi OJUH MONEePEYHbIN pa3pe3 B KOjblle (BpeMEH-
HO YIIPYTO Pa3/IBUTAEMBbIil) OObEIMHIET HECKOIBKO IENTBIX OAHOTHITHBIX MOKPHIIIEK, HAHM3aHbIX Ha Hee
yepe3 cBou oTBepcTusi. Kak BUIHO 3/1€Ch MOKPBILIKA, UMEIOIas pa3pe3, He TOJIbKO SBISAETCS YacThIO MPO-
TUBOJPO3MOHHON KOHCTPYKIIMH, HO M BBIMOJNHSET (QYHKIUH COCAMHEHUS JAPYTUX YTHIN3UPOBAHBIX TO-
Kpblliek B KoHCTpykuuH (a.c. CCCPNe 1546539, 1990 r.).

[Momxmace 2.2. Croia BXOJUT KOHCTPYKIIHS JUTSL 3aIIUTHl OTKOCOB OT pa3MbIBa, B KOTOPO pazpe3aH-
HbIE YTHJIM3HPOBAHHBIC aBTOMOKPHIIIKY MPUKPETIIEHBI K OCHOBHBIM HEPa3pe3aHHbIM MOKpBIIIKaM. Pazpe-
3aHHBIC TMOKPBIIIKKA 3aKpPETUIeHbl B OCHOBAaHMHM KOHCTPYKIIMHM W BBITIOJNHSAIOT aHKEpHbIE (QyHKIUH (a.c.
CCCP Ne 1110856, 1984 1.).

[Tonknacc 2.3. BkitouyaeT mecTs KOHCTpYKUIMNA. Crofa BXOAST MPOTHBOIPO3HMOHHBIE KOHCTPYKIIMH
JUIS 3aIIUTHI OTKOCOB OT pa3MbIBa. B 3TUX KOHCTPYKLUAX pa3pe3aHHbIE MONEPEK B OAHOM MECTE yTUIIH-
3UPOBAaHHBIE MOKPBIIIKA OOBEANHSIIOT HEpa3pe3aHHbIe TMOKPBIIKH. B yKa3aHHBIX KOHCTPYKIHSAX pa3pe-
3aHHBIE TOKPBIIIKH, 3aTTy0JIeHHbIE B TPYHT TaKKe BHITOTHSIOT aHKepHbIe QyHKIMU. BricTymaromnme Ha
MOBEPXHOCTH OTKOCA YacTH Pa3pe3aHHBIX MOKPHIIMIEK BMECTE C LENBIMH MOKPBIIIKAMH BBITOJHSIOT 3a-
umtHble (GyHKIUU (a.c. CCCP Nel260432, 1986 r.; a.c. CCCP Ne 1472561, 1989 r.; a.c. CCCP Ne
1518436, 1989 r.; a.c. CCCP Nel546540, 1990 r.; a.c. CCCP Ne 1668534, 1991 r.; a.c. CCCP
Nel1691453, 1991 r.). Ha puc. 1 mokazaHo 3amuTtHoe nmokpsiTie otkoca 1o a.c. CCCP Ne 1518436.
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Puc. 1. 3amuTHOE NPOTHBO3PO3HOHHOE NOKPBITHE 0TKOCA THAPOTEXHUYeCKOro coopy:xeHus (a.c. CCCP Ne 1518 36): a
— NOKPbITHE B IIAHE;
0 — pa3pe3 A-A; 1 — yTHIIM3UPOBaHHbIE NOKPBILIKH € NPeIBAPUTEJbHBIM MONEPEeYHbIM pa3pe3oM; 2 — pa3pe3bl Ha CThI-
Ke; 3 M 4 — nesible YTHIIM3HPOBAaHHbIE NOKPBILIKH, 00pa3yloliye HelHYI0 CBSI3b ¢ Pa3pe3aHHbIMU MOKPbIIKaAMU; S —
TPYHT O0TKOCa; 6 — Kes1e300eTOHHAsI JIMTA NOKPBITUS

[Tonknacc 2.4. Croa BXOJUT MPOTHBOIPO3UOHHAS KOHCTPYKIMS, B KOTOPOW pa3pe3aHHbIE BIOJIb
IIPOTEKTOPA MOMNOJIaM YTHJIN3UPOBAaHHBIE TIOKPBIIIKKY KPEMATCA U IOBEPXHOCTH OTKOCA, CO3JaBasi IIepo-
XOBaTOCTh CBOEH pa3pe3aHHOl cTopoHOoll. K 3TUM pa3pe3aHHbIM MMOKPBILIKAM KPEIATCs Leble YTHIN3U-
POBaHHBIE MOKPBIIIKK MEHBILErO pa3Mepa, KOTOPBIE CO3JAI0T JOMOJIHUTENbHYIO IEPOXOBATOCTh. B on1-
HOM U3 BapUaHTOB HCIIOJHEHEHUS! KOHCTPYKLUU UCIIOJIb3YIOTCA JIBa KOHCTPYKTUBHBIX 3JIEMEHTA U3 MPO-
JI0JIbHO pa3pe3aHHbIX MOKphIIeK. [{pyroil pa3pe3aHHbIi 3J1eMEeHT o0pallleH pa3pe3aHHONW CTOPOHOM BHU3
1 3annyOJieH B TPYHT cKiioHa (mateHT Poccuiickoit MccnenoBarenbckas 1 HH)KEHEPHAS MMPAKTUKA TTOKa-
3bIBAET, YTO OPUTI'MHAJIbHBIE MEXaHUYECKHE U I€OMETPUYECKHE XAPAKTEPUCTUKU YTHIN3UPOBAaHHBIX Me-
TaJUIOKOPHBIX aBTOIOKPBIIIEK, a TAKXKe WX IIUPOKUH COPTAMEHT IO pa3MepaM, OTKPBIBAIOT Mepes MH-
KEeHepaMu NepcreKTUBbI paroHanbHoro ®enepanuu Ne 2011733, 1994 1.).

UCIIOJIb30BaHUsl YK€ pa3paOOTaHHBIX MPOTHBOAPO3UOHHBIX COOPYKEHMH, a TaKK€ BO3MOXKHOCTHU
CO3/1aHHS HOBBIX MHHOBALIMOHHBIX KOHCTPYKLHH, OJHOBPEMEHHO PELIAIOIIMX NPUPOAOOXPAHEHHBIE U
MHXEHEPHO-3KOJIOTHUECKHUE TPOOIIEMBI.
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YTHJIN3UPOBAHHBIX ABTOIIOKPBIIIEK

AnHoTanus. CHUCTEMHO NMPOaHATU3UPOBAH OTAEIbHBIN KIacC MPOTUBOSPO3UOHHBIX KOHCTPYKUUHN U3 yTUIU3UPOBAH-
HBIX aBTOIOKPBIIIEK. B 3TUX KOHCTPYKIMAX OJHOBPEMEHHO UCIIONB3YIOTCS IIeJIble U pa3pe3aHHble YTHIN3UPOBAaHHbBIE aBTOIO-
KPBIIIKHU. 31€Ch aBTOTIOKPBIIIKH BBITOJHSIIOT HE TOJIBKO 3aIUTHBIC (PYHKIMH OT pa3MblBa CKJIIOHOB M OTKOCOB, HO U (h)YHKIMH
COCAMHHUTENFHBIX W aHKEPHBIX JJIEMEHTOB.

KnroueBble cjioBa: 5po3ust, KOHCTPYKLHS, COOPYKECHHUE, YTHIN3UPOBAHHAS aBTOIOKPBIIIKA, CKIOH, OTKOC, CUCTEMHBIN
aHaIN3.

ANTIEROSION STRUCTURES
CONSTRUCTED FROM WHOLE AND CUT RECYCLED TIRES

Abstract. A separate class of anti-erosion structures made of recycled tires is systematically analyzed. In these designs,
both whole and cut recycled tires are used. Here, the tires perform not only protective functions against erosion of slopes and
slopes, but also the functions of connecting and anchoring elements.

Key words: erosion, construction, construction, recycled tire, slope, slope, system analysis.
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e-mail: habiboval989@gmail.com
Pe3iome. B crarbe npaBejieH CHCTEMHBIH aHAIN3 XapaKTEPUCTHK SPO3UOHHBIX MPOLIECCOB, MPUBEICHHBIX BEIYIHMHU
YUCHBIMH U CIICIUATACTAMY B 00JIACTH U3yUYCHHS SK30T€HHOT0 TIPOIIecca «IpOo3us». ABTOpaMU MpeiokeHa HOBasl OoJiee pas-
BEPHYyTas XapaKTEPUCTUKA «IPO3Un». B OCHOBE 3TOi XapaKTePUCTUKU CTOUT F'€OTEXHOIKOJOTHUESCKAsi KOHIICTIIIUS.
KaioueBbie ci10Ba. 3po3usi, IPOIECC, MOYBA, TPYHT, BOJIA, PA3MBIB, IOTOK, YJHEPIHS.

Abstract. The article presents a systematic analysis of the characteristics of erosion processes, given by leading scien-
tists and experts in the field of studying the exogenous process "erosion™. The authors propose a new more detailed description
of "erosion”. This characteristic is based on the geo techno ecological concept.

Key words: erosion, process, soil, soil, water, erosion, flow, energy.

Pazpymenne noBepXHOCTH 3€MHON KOPBI CTEKAIOIIEW BOJOM M BPEOHOCHBIE TIOCIEACTBUS 3TOTO
nporiecca ObUTN 1aBHO W3BECTHBI YEJIOBEUECTBY.

C npeBHUX BPEMEH >KMTEIN TOPHBIX MECTHOCTEHN MPH AKCIUTyaTallMi TOPHBIX CKJIOHOB OIIYTHIIM Ha
ce0e ryOuTenpHOe JAeHCTBHE TOPHBIX MOTOKOB. CTapasich 3alIUTUTCS OT HETaTUBHOTO BO3ECHCTBUS rOp-
HBIX [TOTOKOB OHU IPUJIaBAIM CBOUM 3€MEJIbHBIM yJacTKaM (hopMy Teppac cO BCSIKOTO poja UCKYCCTBEH-
HBIMU KPEIUJICHUSIMU OTKOCOB, MPEAYNPEKIAIOLMMHU pa3pyLICHUE BOJION ITOBEPXHOCTHU IIOYBBI.

Ha paBHMHHBIX TEPPUTOPUAX Pa3pyLIUTENbHOE ACHCTBUE MOBEPXHOCTHBIX BOJ OOpaiano Ha cels
3HAQYUTEIILHO MEHbIIIE BHUMAaHHUs. boJbIlle BCEro 3TUM SIBJICHUEM UHTEPECOBAIUCH IIPU BO3BEICHUU KaKU
MO0 LIEHHBIX COOPYXKEHHH, )KUITBIX CTPOEHUM, TOpOT U TOMY NOAOOHBIX. 1 3TO mponcxoauio B Tex ciy-
4asx, KOrja dTU COOPYKEHHUs IOJBEPTrAIUCh Pa3MbIBY BPEMEHHBIMU MJIM IIOCTOSHHBIMUA BOJHBIMU IIOTO-
KamH.

HcToku 3po3uoBeieHUs] Mbl HAX0IUM B paboTax aHTUYHBIX MbiciuTeneit ['ekares u ['epagora, mo-
CeTUBIIMX CTpaHbl bamxHero Bocroka.

Jleonapao na Bunun, 0ocBOOOIMBIINIA T€OJOTHIO OT JIOTMaTH3Ma CPEAHEBEKOBbs, OCO3HAI CBS3b €€
C TUAPOTEXHHUKOM.

I".JLxkunGept (1877 r.) mepBbIM yIOTpeOUIT TEPMHUH «3PO3Hs» B IIUPOKOM CMBICIIE, BKJIAJIbIBasi B He-
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ro pa3pylUIUTENbHYIO JeATETbHOCTh TOBEPXHOCTHBIX BOJ, BETPA, JbJa U IPYTUX BO3ACHCTBUMA.

Pa3pymuTenbHas AeITeIbHOCTh BOJHBIX MOTOKOB C IaBHUX MOP NMPUHATO ObUIO HA3bIBATh dPO3HEH.
OpHako B 3TO MOHATUE OTIENbHBIE YUEHBIC U CHEIUAJINCTHI BKJIAAbIBAIN pa3iIMuHOE cojepkaHue. Tak,
O.Pudtroden [1] k 3po3un OTHOCHI TPU BUAA ACATEIHHOCTH CTEKAIOIICH BOJBI — pa3pyIlICHHUE, TIEPEHOC
1 00TauMBaHHUE.

B.Ilenk [2], moMmumo 3po3uu (mpoiiecca pa3pyuieHus U epeHoca NoYBbl U TPYHTA, BEI3BAHHOTO Je-
SATEILHOCTHIO OOJBIIMX BOJHBIX IMOTOKOB), pa3inyas OTJAEIbHO MPOLECC CMbIBA, HA3bIBasl €0 abJIALUEH.
K Hemy OH mpUYMCIIST MPOIECC MEPEABUIKEHUS PHIXJION0 MaTepHasia Mo BIUSHUEM KaK >KUBOWU CHIIbI
MIPOTOYHOI BOJIbI, TAK U CHJIBI TSDKECTH (YTO UMEET MECTO MPH MAaCCOBOM ABMKEHHUU PBIXJION MOPOJBI C
KPYTBIX CKJIOHOB).

N.[I.MymikeroB [3] HE CUMTAII HYXKHBIM BBIJICJISATH B CAMOCTOSATEIBHBIN MTPOIIECC a0JISIIIUIO, OTBOISA
€€ K Pa3sHOBUIHOCTH OJHOI'O U TOTO K€ Ipoliecca AESITEIbHOCTU NMPOTOYHbIX BoA. K apo3uu, pa3mbiBa-
HUIO, OT OTHOCHJI JIMILIb AESITeIbHOCTb OOJBIIMX BOJIHBIX TOTOKOB PEK U PYUbEB.

Opaniry3ckuii reosor 3.0r [4] emie OoJiee Cy3uil IBIEHUE 3PO3UU, OTHOCA K HEH JUIIL MOOOYHBIN
nporuecc padboThl peK, BhIpaXKarOIIUKCA B UCTUPAHUM HECYIIMMMCS B BOJIE 00JIOMKaMU IOpOJibl OEpros 1
JTHa pycia pekK.

@.10.JleBuncon-Jleccunr [5] Ha3bIBaJl 3pO3HEH NEATEILHOCTh MPOTOYHOM BOJBI KaK B BHUJIE Bpe-
MEHHBIX MEIKUX Py4YbeB (0OYCIOBIMBAIONINX CMbIB), TaK U PabOTy MOCTOSHHBIX MPOTOKOB BOJBI — PEK,
MPUYUCIISUL CIOJIA TAKXKE U JAESITENbHOCTD MTOA3EMHBIX BOJI.

AmMepukaHckue mouBoBe bl [ 1928 1.] emie 6osiee 0CI0KHUIN IPEICTaBICHHE 00 3pO3UH, BKITIOYHUB B
3TO MOHSATHE HE TOJIBKO MPOLECC Pa3pyIICHUE MOPO ACSITEIbHOCTHIO MPOTOYHBIX BOJ, HO U pa3pyllieHUE
MOPOJ AEATENbHOCTBIO BeTpa. [loayumiiocs 37ech yke JB€ 3p03Un — BOJHAsI U BETPOBasl.

[Tpodeccop A.M.IlankoB [6], moapoOHO PacCMOTPEBIIMI BOIPOC O PA3BUTHH TEPMHHA «IPO3US
IIOYB», JjaJl BECbMa pacIUIbIBYAThIE ONPECIIEHNE 3TOMY Mpoleccy. B oHUX ciydasx mpoLecc MI0CKOro
ynajeHus (CMbIBa) MPOJIYKTOB BHIBETPUBAHUS OH Ha3bIBaJl JEHYyJIalMel, a 9po3ueil uMeHOBall ITyOuH-
HBIW, JIMHEHHBIA pa3MbIB MPOAYKTOB, IPUYEM B ATOT MPOILECC OH BKJIIOYAT M mporecchl cydosnn (3a-
KpBITOHM 3po3uM). B Apyrux ciaydasx moJ 3po3ueil Mo4B OH MOHUMAET «yJaJIeHHe eCTECTBEHHBIMU areH-
TaMH JIEHYIAINH, TIPU COJICHCTBUM YEJIOBEKAa, BCEH TMOUYBHI WM OTACJIBHBIX €€ YacTel M CBSI3aHHBIC B
OOJIBIIMHCTBE CIIYYaeB C 3TUM yJaJeHHEeM HCTOIEHHE U pa3pylleHue MouBb». JlaBas Takoe ompenene-
Hue 3po3uu A.M.ITaHKOB 1OMOJHSET, YTO B JAHHOE OIpPEAEICHUE OT CKJIOHEH BHECTU HE TOJIBKO CMBIB,
CHOC, pa3MbIB, BbIIyBaHUE TOYB, HO U BBIIIENaYMBaHIe, BEIMBbIBAHNE, OMIOJI3HU, OOBAJIbI, TPOCAAKH MOYB
U JIpyTUE SIBICHUS, TPOXOAIINE IPU CONECHCTBUU YEJIOBEKA U YCKOPSIOLIUE T€ ’Ke reoJOTHYeCcKUe Mpo-
necchbl. Takum o6pazom, A.M.ITaHKOB OTHOCHUT K 3pO3UHU HE BOOOIE (PU3MKO-T€O0JOTHUECKUH Mpolece, a
JIUIIb IPOLECC, BBI3BAHHBIN AESITEIbHOCTHIO YenoBeKka. C Jpyroil CTOPOHBI, B ATO K€ MOHATHE OH BKIIIO-
Yasi He OJMH TpoIlecc, a psia (PU3UKO-TeOIOTUYECKUX MPOIIECCOB: Pa3MbIBBI, CMBIBBI, OMOJI3HHU, OOBAJHI,
MPOCAJIKU MOYB, KAPCT U TOMY MMOJ00HBIE, CBSI3aHHBIE C COBEPIIEHHO Pa3IUYHBIMHU TPUPOIHBIMH areHTa-
MHU.

C. C.Co0Gones [/] oTMmeuaeT, 4TO MOJ TEPMUHOM «3pO3Us» MOHUMAIOT pa3pyliaroliee 1eiCTBUE Te-
Kydel BOJbI, MPUYEM H3ydasi COBPEMEHHYIO 3PO3HI0, Pa3NyaloT HOPMAIbHYIO 3PO3UI0 U IPO3UI0 YCKO-
PEHHYIO.

B.[1.9mmucon [8] cuuTaer, 4To «3pO3HUs MOUBHI MPEACTABISICT COOOW MPOIECC OTACICHUS U Tepe-
MEIICHHS TOYBEHHBIX MaTEPHUAIIOB MO/ ISHCTBUEM IPOAUPYIOMIUX (PAKTOPOBY.

[To muenuto C.U.CunbBectpoBa [9], mOHATHE DPO3UM JOIDKHO OTPAHWYMBATHCS Pa3pyIIATEIEHOM
JIEATEIIbHOCTBIO TOJIBKO CTEKAIOIIECH MO 3€MHOM MTOBEPXHOCTH BOJBI. B 3TO MOHATHE HE MOJKHA BXOIUTH
paspymmTensHas paboTta BeTpa, T.K. padOTy BETpa, BBI3BIBAIOIIYI0 WHTEHCHBHOE MEPEMEICHHE YaCTHUI]
PBIXJIBIX U OOHAXKEHHBIX ITOPOJ 110 3€MHOM MOBEPXHOCTH, CIIEAYET Ha3bIBaTh JeIsIuei.

E.X. IlIrontue [10] ormeuaer: «BoaHas 3po3us aHAJIOTHYHA IMPOIIECCAM T'€OJIOTHYECKON IPO3UU C
TOM JMIIb pa3HULEH, YTO MOCIEAHSS MPOHUKAET B TOJILLY TOPHBIX MOPOJ ropas/io IIy0Ke oS TOYBBI.
BetpoBas 3po3us MOYB CXO/IHA C T€OJOTHUECKON aeduisnuei, Ipu KOTOPO — €ClIi OTCYTCTBYET CJIOH, TO
BBIJIyBAIOTCS YaCTHUIIBI TOPHOU mopoabl. Eciu ske BeTep paspyrmaeT TOIbKO MOYBEHHBINH MOKPOB, TO MBI
TOBOPHUJIM O BETPOBOM 3PO3UH MTOUBBI.
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A.C.Ko3menko [11] noz spo3ueit noapazymMeBaeT IpOLECC Pa3pyLIEHUs U IIEpEHOCa IOUYBO-TPYHTA,
COBEpUIAIOIINNCS O]l BO3/IEUCTBUEM CTEKAIOIIEeH BOJbI KaK B BUE OONBIINX, TAK U MaJbIX €€ MOTOKOB.
[Iponiecc ynaneHus Mo4BO-TPYHTA, BHI3BIBAEMON OOJBIIMMU MMOTOKAMHU BOJBI, COCPETOTOYCHHBIMU B y3-
KOM MpPOTOKe, OyieM UMEHOBaTh pa3MbIBaM. TOT ke mpoliecc yJaleHus, BbI3bIBAEMbIil MEJIKUMH, pacce-
STHHBIMHU Ha MIMPOKOUW TTOBEPXHOCTH CTPYHKAMH BOJBI, - CMBIBOM. O0beIMHEHUE B OJJHOM TEPMHHE «3PO-
3Us» pa3MbIBa U CMbIBa, 0€3 BbIAENICHUS TOCIEAHET0 B 0COOYIO TpyMIly (GU3HKO-T€OIOTUYECKUX SIBJICHUH,
OTIPaBJBIBACTCS TEM, YTO (AKTUYECKU B MPUPOJHON 0OCTAaHOBKE peaibHO OIyTUMBI MPOIIECC CMbIBA B
CYLIHOCTU OBIBAa€T IMpPE/ICTaBICH TEM K€ Pa3MbIBOM, HO TOJBKO Pa3BUTHIM B MEHEE PE3KO BBIPAKEHHOM
dopme.

JL.®.JIutBuH [12] XapakTepusyeT 3pO3HuI0 CICAYIOIIMM 00pa3oM: «Ipo3usl TIOUB, KaK MPOIECC — ITO
CMBIB U Pa3MbIB, TPAHCIOPT U aKKyMYJISIIHS I1OYB U TPYHTOB MOBEPXHOCTHBIMH BPEMEHHBIMHU IJ1aCTOBO
CTpyHUYaThIMU CKJIOHOBBIMM BOJHBIMHM ITOTOKaMU. OCHOBHBIE CBOWCTBA MPOLIECCA OIPENEIISIOTCS 3aKOHa-
MU JBUKEHHSI BOJbI, COMPOTHUBIICHUS MOJCTUIAIONIErO cyOcTpara pa3pylieHHI0 U MOop(OJIOTUH CKIIO-
HOBY.

B Bonwmioii CoBerckoit Dunuknoneauu (1957 r.) npuBoautcs cieayroliee onpeaeacHue 3po3uu:
«IToa 3po3ueit NpUHATO MOHUMATh COBOKYITHOCTh PA3JIMUHBIX YCIOBHO BBIJEISIEMBIX MTPOIIECCOB:

- IPSIMOE MEXaHUUYECKOE JIEHCTBUE CTPYH MOTOKA HAa TOPHBIE TTOPOJIBI JI0XKA;

- IEPEHOC 3aXBaThIBAEMOI'0 IIOTOKOM B3BEIIEHHOT0 00JIOMOYHOIO MaTepuana U nepeiBuKeHue 00-
JIOMKOB ITyT€M MepPEKaThIBaHUS 110 JIOXKY IOTOKA;

- pacTBOpPEHHUE TOPHBIX MOPOJ (M3BECTHIKOB, I0JIOMUTOB M JIp.) JOXa MOTOKA U OTJEJIbHBIX B3BE-
IIEHHBIX B BOJIE YACTHI] (KOPPO3Hs);

- o0TaunBaHue U NUIM(OBKA MPHU TIEPEIBIIKSHUN KaK CAMHUX YACTHII, TEPECHOCUMBIX ITOTOKOM, TaK U
MOPOJT JIOXKA TTOTOKA ((KOPPO3HS)».

VY aBtopoB (I'abuboB @.I'. u ['abubosa JI.MD.) Mo MOBOAY OMPEICIICHUS IPO3UU CIOKUIOCH TeOTEX-
HOZKOJIOTUYECKOE MHEHHE. JPO3Hs — 3TO SK30TEHHBINA T€0JIOTMYECKUN MPOIecC, aKTUBHO Y4aCTBYIOIIHMA
B CUCTEMAaTUYECKOM HM3MEHEHHUU BEPXHEH YacTH 36MHOM KOpbI. DPO3Us XapaKTepU3yeTCsl pa3pyllEHUEM,
CMSITYEHUEM (YMEHBIICHHEM IPOYHOCTHBIX IapaMeTpoOB), PACTBOPEHHEM, CMBIBOM M IEPEHOCOM B
MIEPBYIO OYEPEb PHIXJIBIX UCIEPCHBIX TOPHBIX MOPOJ (MMOYBLI M TPYHTHI), & TAKXKE KPYIMHBIX CKaJTbHBIX
00JIOMKOB M KaMEHHBIX TJIbI0 MOTEHIIMATbHOM, THHAMUYECKOW U (PU3MKO-XMMHUYECKON IHEprueil BOJIbI,
MIPE/ICTABICHHON JI0’KJIEBBIMH KaIlIIMU (CIOJIa MOXKHO BKJIIOUUTH U TPaj, T.€. 3aMOPOKEHHOE OCaJKH),
WHTEHCUBHBIMU JTOKJIEBHIMU JIMBHAMHU, KAMWJULIPHBIMU TEUEHHUSMH, pPe3yJIbTaTaMHU TasHUS BBIABIINX
CHEXHBIX HAKOIUJICHUN M TOPHBIX JIETHUKOB, 00pa3yIOIMUX MPH CTEKAaHUU U TocienyroneM GopMupoBa-
HUU BOJIHBIX MOTOKOB (OT Py4YEiKOB U HEOONBIINX CKIOHOBBIX MIOTOKOB JI0 KPYIHBIX PYCIOBBIX MOTOKOB)
Pa3IMYHON BENIMYMHBI, CKOPOCTH M pacxoia. Dpo3usi TECHO B3aMMOCBS3aHa C JIPYTMMH 3K30T€HHBIMU
re0JOTMYEeCKUMH MPOILIECCaMU M PE3KO WHTEHCHU(PHUIIMPYETCS HEraTUBHBIMU MOCIEACTBUSAMH MPUPOIHBIX
Y TEXHOTEHHBIX KaTacTpod. Dpo3usi aKTUBU3UPYETCS] aHTPOIIOTEHHBIMU U TEXHOTEHHBIMHU IPOIIECCAMH,
CBA3aHHBIMHU C BOMHAMHM, XMIIIHUYECKOW XO35MCTBEHHOMN JESITENbHOCTHIO, @ HHOTJAa U OTKPOBEHHOM Ipe-
CTYITHOM AESITeNbHOCTBIO OTIENbHBIX JIMII, TPYIIBI JIIOAEH, NMpeAnpUuaTuil (KOMIaHU) U rocynapcTB.
Dpo3us 3aMETHO YMEHBIIIAETCS U MOJHOCTBHIO YCTPAHSETCS MPHU OCYILIECTBICHUH OTIEIbHBIMHU MEPCOHA-
MU, TPYMIOW JIHI, HACEJICHUEM OTICIbHBIX PETHOHOB W COCEIHMX CTPaH CHEIUAIbHBIX HAy4YHO-
MPAKTUYECKH 0OOCHOBAHHBIX HHKEHEPHO-IKOJIOTHYECKHX 3alTUTHBIX U OXPAHHBIX MEPOTIPHUSTHI.

Opo3usi OYB, OBpa)kHasi 3pO3USI U PYCIOBBIE MPOLIECCHl COCTABIIAIOT MOCJIEN0BATENbHbBIE 3BEHBS
€AMHOM B3aMMOCBSI3aHHOM CUCTEMBI IPO3MOHHO-aKKYMYJIATUBHBIX MpoueccoB. [Ipu 3ToM B nepBbIX ABYX
OIACHOCTb CBSI3aHa C AECTPYKTHUBHOW COCTABIIAIOIIEH, T.€. C pa3MbIBOM. AKKYMYJISIIIUSI HAHOCOB IIPH pas-
BUTHH 3PO3HUM TOYB M OBPAKHOM SPO3UU MPOUCXOAMUT y MOJHOXbS CKIOHOB U B YCThSIX OBpParoB, Mpo-
CTPaHCTBEHHO OTJIEJIEHa OT 3PO3UH, a CTENEHb €€ OMAaCHOCTHU CYIIECTBEHHO MeHblIe. Ha pexax omacHbie
(hOpMBI TIPOSIBIICHHS PYCIOBBIX MPOIECCOB MHOTOOOPA3HBI M CBSI3aHBI C pa3MbIBaMU WX OEperoB U JHA,
AKKyMYJISIIIAEH HAHOCOB M OOIIUM OOMEJICHHEM PyCell, CMEIICHUEM BJIOJb PEK CKOTUICHHs] HAHOCOB (aJI-
JIOBHSI) B BOJE TPSJ PasHBIX pa3MepoB. Eciau B mepBoM ciiydae OMacHOCTh MPOSBISIETCS B BO3MOKHOM
pa3pylIeHUH PEYHbIX U OEperoBbIX OTKOCOB, TO BO BTOPOM IPOUCXOIUT HX 3aHECEHHE (3aujieHue),
BCJICJICTBHE YETO OHU BBIBOJSTCS U3 CTPOS, BOSHUKAET aBaApUIHASL CUTyallus U T.1.

Bce BUIBI 5p03MOHHO-aKKYMYJISITUBHBIX TPOIECCOB CBSI3aHBI MEXAy co00i. [lonMbIB pekamu BbI-
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COKHX OEperoB CTUMYJIHMPYET pa3BUTHE Ha HUX OBPAXXHOU 3po3uu. [IpoayKThl 3p03UH MOYB U OBPAXKHOMN
9pO3uH B OOJIBIIEM WM MEHBILIEM KOJUYECTBE MOCTYNAIOT B PEKU, OPMUPYSl B HUX PEUHbIE HAHOCHI, SIB-
JSISICh IPUYMHON 3aUJICHUSI MAJIBIX PEK, OOMENICHUS CPEeTHUX, 00pPa30BaHMsI AKKYMYJIATUBHBIX CKOIJICHUN
Ha CPEeJHMX U OOJIBLIMX, T.€. B KOHEYHOM CYETE CO3JAal0T YCIOBUS Ul BO3SHUKHOBEHHS OIACHBIX MPOSB-
JIECHUH PYCIOBBIX POLIECCOB.
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Pe3iome. B cratbe npuBeneHs! ONMCAHUS KOHCTPYKIUH U TEXHOJIOTHH PabOTHI IBYX HOBBIX YCTPOMCTB A JOOBIUM ca-
TIPOTIEIISl ¥ OYUCTKU €CTECTBEHHBIX BOJOEMOB. B TaHHBIX yCTpOHCTBaX MCIOJIB30BAHBI NTEPEKAThIBAIOIINECS paboyne 3IeMeH-
Thl B HACOCHBIX OPraHaX yCTPOICTB B BUJIE€ TOPOB U PYKABOB.

KoaioueBblie ci1oBa: canporielns, ycTpoWCTBO, 100bIYa, OYUCTKA, TOP, IEpEKaThIBaHIE, KOHCTPYKIIHSL.

3aMeuaHue eCTECTBEHHBIX BOJOEMOB SIBJISIETCS KPYIMHON MPUPOJ0OXpaHHOU npobiemoil. [lpu aTom
carporienb, BBIHUMAeMbIil TMPH OYHUCTKE BOJOEMOB, SIBISICTCS IIEHHbBIE CEIbCKOXO3SIMCTBEHHBIM YA00pe-
HueM. [IpuMenenue camnpornesns B KauecTBE YAOOPEHHUs YJIydlIaeT MEXaHWYECKYI0 CTPYKTYpy IOYB, BO-
JIOTIOTJIOTUTENBHYIO U BJIAroyAep:KUBAIOLIYI0  CIIOCOOHOCTb U a’pallvio, 1aeT YBEJIWYECHUE B MOYBE T'y-
Myca, aKTHBHPYET IMOYBEHHBIE Tiporiecchr [1, 2].

M3BeCTHO yCTpOICTBO /A1 OYMCTKU BOJIOEMOB, BKJIIOUAIOIIEe 3eMCHAps/] CO BcachIBarollei TpyOoid,
CHA0KEHHOW PBHIXJIUTENIEM CKpeOKOBOTO THIIA U CIy>Kalllel 0JTHOBPEMEHHO I OTBOJA MPOIYKTa OUUCT-
KM B 36MCHapsJ, IPUBOJ U UICTOYHUK TOKa [3].

HenocraTkamu M3BECTHOTO YCTPOMCTBA SBISAIOTCA OOblIMe rabapuThl MPU HAJUYUU IJIAaBCPEACTBA
KaK Cpe/IcTBa MepeMelleHus: 3a00pHoro pabouero opraHa mpu cMeHe MecT pa3pabOTKU U B CBSI3U C 3TUM
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crnabas MaHEBPEHHOCTb, HEOOXOIUMOCTh HACOCHOTO 00OpYAOBaHUs, 00ECIEUMBAIOIIETO BCAaCHIBAHHE U
OTBOJ| IPOYKTa OYUCTKHU.

ABTOpamu pa3paboTaHbl HOBbIE YCTPOWCTBA JJIsl OUUCTKH BOJJOEMOB M JOOBIYM Calponesns B KOTO-
PBIX UCIOJIB30BAaHA MEXAHHKA IT€PEKAThIBAHUS PA3JIUYHBIX 000JI0UEK.

Ha puc. 1 cxemarudecku qaH OONIUI BH]I IEPBOTO MPEIAraeMoro yCTPOMCTBA ISl OYUCTKH BOJIO-
€MOB U J1OOBIYM CalpoIes.

YCTpOHCTBO COAEPKUT TEPMETHUHYIO Kamepy 1, COOOIIEHHYI0 ¢ CHUCTeMOW 2 mojauu pabodero
areHTa (rasa), p1 3TOM B KaMepe 1 ycTaHOBIJIeH IPUBOAHOM OapabaH 3 ¢ HAMOTAHHBIMM Ha HETO JICHTa-
mu 4. K repmernynoii kamepe 1 npucoenuaena 3abopHas Tpyba S, B CTEHKE KOTOPOW BBIIOJIIHEHBI BCACHI-
BalolIMe OTBEPCTUS 6 C KJIallaHAMH, a Ha IIPOTHBOIIOJIOKHOM €€ KOHIle UMeeTCsl OTBoAdALIas Tpyda 7. B
3a00pHOH TpyOe 5 ycTaHOBIECH TOp 8§, Yepe3 KOTOPHIH MPOMYIICHBI JICHTHI 4, OXBATHIBAIOT €T0 U 3aKpel-
JIeHbl CBOOOJHBIMU KOHLIAMH B repMeTH4HOH kamepe 1. BHyTpeHnHue cteHku 9 Topa 8 BUHTOOOpa3HO
CKPYYEHBI.

JlaHHO€ yCTPOWCTBO JUIsl OYUCTKU BOJOEMOB U JOOBIUN camlporiess paboTaeT ClIeIyouuM 00pa3oM.
Cuctemoii 2 uepe3 repMeTHuHyt0 kKamepy | B TpyOy 5 mogaroT pabounii areHT (ra3), KOTOPBIH nepemMera-
eT TOp 8 K KOHILy TpYyOBI 5, a 3aTeM peBepCUBHBIM BpallleHneM O0apabaHa 3 ¢ MOMOILBIO JIEHT 4 Top 8 moa-
TATUBAETCS K repMeTnyHol kamepe 1. B pesynbrate B TpyOe 6 co3naercs BakyyM, KilalaHbl OTBEPCTUH 6
OTKPBIBAIOTCS, U CAlPOIEeNb 3acackiBaeTcs B TpyOy S. Ilpu 3amonHenuu ee camporeneM KianaHbl OTBEp-
cruii 6 3akpeiBatotTcs. [logaueit pabouero arenra u3 cucTeMbl 2 TOp 8 mepeMeniaeTcs mo Tpyoe S u BbI-
TECHsIET CalpoIeb B OTBOJAILYIO TpyOy 7. 3areM TOp 8 BHOBb MOJATATUBaETCs K kKamepe 1, co3nasas Ba-
KyyM B TpyO€ 5 ¥ LIUKJI TIOBTOPSIETCS.

2

]
T
1 R
AA "’j/[,
; L :
/

Efx}

7777777,

Puc.1. YerpoiicTBO 111 0UMCTKM BOI0€MOB U 1I00bIYM canponeis ¢ NepeKaTbIBaloIMMCcs TOPOM

Top 8 B pa3nuuHbIX 3Tanax paboThl yCTPOHCTBA, IPU Mojaue pabovyero areHTa U Npu NOATATHBAHUH
JeHTaM4 4 MIpU peBEpCUBHOM BpallleHMU OapabaHa 3 mepekaTbiBaeTcs cienyromum oopasoM. Eciu pabo-
YU areHT Moj JaBlIeHUEeM BO3ACHCTBYET Ha Top 8, TO TOp mepememniaercs (IepeKaThiBaeTcs) B MPaBYIO
CTOpOHY (coryiacHo cxeme Ha ¢ur. 1) HauuHaeT TAHYTh JIEHTHI 4, pa3MaThiBasi ux ¢ 6apabana 3. Ilpu me-
peKaThIBaHUM TOpa 8 B IIPABYIO CTOPOHY C JIEBOM CTOPOHBI TOPA 8 BHEIIHUE €€ CTCHKU HAaYMHAIOT 3aKpy-
YUBATHCS U NEPEXOAAT B CKPYUEHHbIE BHYTPEHHHE CTEHKHN 9 0XBaTbIBast JIEHTHI 4. C Ipyroil CTOpOHEBI TO-
pa 8 (mpaBoii CTOPOHBI) €ro BHYTPEHHHE CTEHKH 9 HaYMHAIOT PAaCKPYUMBATHCS TOJIKAIOT JIEHTHI 4 B CTO-
POHY IBMKEHMSI M IEPEXOJIAT BO BHEIIHUE CTEHKHU Topa. [Ipu nepemeniennn (mepexaTsiBaHUM) Topa § 3a
CUeT TOATATUBAHMS JIEGHTaMU 4 TIpU PEeBEpCHBHOM BpallleHMH OapabaHa 3 B MpaByl CTOPOHY BCE Jei-
CTBUS TOpa 8 MPOUCXOASIT B 0OpaTHOM MOPSIKE.
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Puc.2. YerpoiicTBo 1/ 04MCTKH BOJ0EMOB U J00bIYH CANPONeIs ¢ NepPeKaThIBAIOIMMHUCS TOPOM H PYKaBOM

Ha puc. 2 cxematuuecku JaH oOUIMil BUJ BTOPOTO MpeAsiaraeMoro yCTporUCTBa JJIsl OUUCTKU BOJIO-
€MOB U JIOOBIUU CaIIPOTIEIIs.

YCTpOoHCTBO AJIi OYHCTKH BOJAOEMOB M JTOOBIUM callporiessl COAEPKUT repMeTUYHYyI0 Kamepy 1, B
KOTOPOH yCTaHOBJICH MPUBOAHOI OapabaH 2 ¢ HAMOTaHHBIMU Ha HETO JICHTAMH 3, MPOITYIICHHBIMU Yepe3
COOOIIIEHHBIH ¢ TepMETUYHOM Kamepolt 1 3a00pHbIN MaTpyOOK 4 U YCTAaHOBJICHHBIA B HEM TOP 5, OXBaThI-
BAIOUIMMHU MOCJIEAHUNA U 3aKpeIICHHBIMU Y epdoprpoBaHHOro Topua 6 narpyoka 4. Otsepcrus 7 nep-
(dhopupoBaHHOTO TOpIA 6 CHAOKEHBI KiIarnaHaMu. [IpoTHBOIMONOXKHBINA TOpeln 8 marpyoka 4 3arirymieH. B
CTeHKe MaTpyOKa 4 BBIIIOJIHEHO BCachIBaKoIllee OTBepCcTHE 9, cHaOXKeHOo KilanaHoM. ['epmeTnuHas kamepa
1 coobmreHa ¢ 3a00pHBIM MaTpyoOKoM 4 yepe3 pykas 10, 0JJuH KOHEI KOTOPOTo 3aKperuieH Ha kKopiryce 11
KaMmepsl 1, a Ipyroi KoHell 3akpervieH Ha marpyOke 4 y nepdopupoBanHoro ero topua 6. ['epmernynas
kamepa 1 coobmiena ¢ cucremoit 12 momayn pabovero areHra, CIy’>Kallero sl pacupasieHus pykasa 10
U MepeMeleHus 3a00pHoro naTpyoka 4 Kk MecTy OObIYM carlporiess U Ui BBITECHEHUS U3 Kamepsl | ca-
Ipomesisi Yyepe3 BHIIOJIHEHHOE B HEll oTBojsAIIee oTBepcTue 13, CHaOKEHHOE KIIalaHOM, B OTBOJISIIYIO
TpyOy 14. BHyTpenHue crenku 15 Topa 5 BAHTOOOPa3HO CKPYYEHBI.

YCTpoiicTBO Uil OYMCTKHA BOJOEMOB M JOOBIUM camporenst paboTaer ciexyromuMm odpa3zoMm. Ero
NepeMEeIaoT K MECTy pa3pabdOTKU U 3ariayOoisioT B BojoeM. B kamepy 1 cucremoii 12 nonatot padounit
areHT, pacnpasisomui pykas 10 u nepemenaronuii 3a00pHbIi NaTpyOOK 4 K MECTy JOOBIUN CATIPOMEIs.
B ucxonHOM NOJ0XKEHUU TOp 5 HAXOIUTCS y 3arilylIeHHOTo Topua § matpyOka 4. BpaiieHuem npuBo-
Horo Oapa0aHa 2 eHThl 3 MOATATUBAIOT TOP 5 K neppopupoBaHHOMY Topiy 6 matpyoOka 4. [lox neiictBu-
€M TOopa BO3/yX U3 NMaTpyOKa 4 BBITECHIETCS Yepe3 OTKPBIThIE KIIaaHbl OTBEPCTHH 7 MephOpHUpOBAHHOTO
topua 6. Knanansl 3akpeiBatoTcs. 3arem Oapaban 2 octaHaBiuBatoT. OCBOOOKICHHBIN OT TATOBOTO yCH-
JMs JIEHT 3 Top 5 moJ ACUCTBUEM pa3psKeHMs, 00pa30BaBILIErocs B MOJOCTH MEXAY HUM U 3ariylieH-
HBIM TOp1IOM & marpyOka 4, Bo3BpaIiaeTcsi B HICX0HOE TojioxkeHue. [Ipu aTom mexay TopoM 5 u nepdo-
PUPOBAHHBIM TOpLIOM 6 oOpa3zyeTcs BakyyM (pa3pexeHue), Onarojapsi KOTOpOMY 4epe3 OTKPBIBIIUICS
KJIallaH BCaChIBAIOIIET0 OTBEPCTHUS 9 camponenb NOCTYyNaeT B MOJIOCTh 3a00pHOro naTpyOka 4 10 BbIpaB-
HUBaHUs JaBJICHUs ¢ BHeIIHeN cpenoi. Knaman orBeperus 9 3akpeiBaercs. CHOBa BpallleHUEM IPUBO -
HOro 0apabaHa 2 MOATATUBAIOT TOP 5 K nepdOopHpOBaHHOMY TOpLY 6, KOTOPBIA BBITECHSET 3a0paHHBIN
carporienb 4epe3 OTKpBIThIE KiamnaHbel oTBepcTuil 7 B pykaB 10. 3arem muki paboTel 3a00pHOro opraHa
noBTopsiercs. [Ipu HamonHeHnn pykaBa 10 oH JOMOTHUTENHHBIM BpalleHHeM OapadaHa 2 MOATATHBACTCS
K Kamepe 1, B pe3ysbTaTe 4ero canporeib BbJaBIMBaETCs B Hee, a 3aTeM pabOYMM areHTOM CUCTEMBbI 12
BBITECHSIETCS U3 KaMephl | 4epe3 OTKPBITHIN KianaH oTBepcTus 13 B oTBOIsAITYIO TPpYyOy 14.

Top 5 B paznuuHbIX 3Tanax paboThl YCTPOWCTBA MPHU MOATATUBAHUM JIEHTaMU 3 B CTOPOHY OapabaHa
2 u oA AeWCTBUEM paspsiKeHHsI B CTOPOHY Toplia 8 marpyOka 4 mepekaTbIBaeTcsl CIeyIOIUM 00pazoM.
Top 5 3a cuer Taru neHt 3 nepemeniaercs (epeKkaTbIBAeTCs) B JIEBYIO CTOPOHY (COTTIaCHO cXeMe Ha (ur.
1). [Ipu nepexatbiBaHUU TOpa S5 B JIEBYIO CTOPOHY C MPaBOil CTOPOHBI TOpa 5 €ro BHEUIHUE CTEHKH Iepe-
XOJIs1 BO BHYTPEHHUE CTEHKHM 15 HAUMHAIOT 3aKPy4MBATHCS M yke c(HOPMHPOBABIIMMHCA BHYTPEHHUMHU
cTeHKaMHu 15 oxBarbiBatoT JIEHTHI 3. C JI€BOM CTOPOHBI TOpa 5 BHYTPEHHHUE CTEHKHU 15 HaYMHAIOT packpy-
YUBATHCS, OTXOJAT OT JIGHT 3 U MEePEeXosiT BO BHEUIHHE CTeHKU Topa 5. [Ipu nepemernieHun (mepexaTsl-
BaHWU) TOpa 5 MOA JeCTBHEM pa3pe’KeHUsl B MPaBYI0 CTOPOHY BCe NEHCTBUS TOpa 5 MPOUCXOIAT B 00-
paTHOM HOPSJKE.
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Hcnonb3oBanue npeajaracMbix YCTpOI‘/JICTB, o CpaBHCHUIO C U3BCCTHBIM MCXAHHU3MOM, IMO3BOJUT
YMEHBIINTh Ta0apuThl, 00ECIICUYNTh BBHICOKYI0 MAHEBPEHHOCTh M COKPaTUTh HACOCHOE 00OpYIOBaHUE,
HeoOXxoauMoe AJ1s 3a00pa ¥ 0TBOJIA CAIPOTIEIs.
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Annotation. The article describes the designs and operating technologies of two new devices for sapropel extraction
and purification of natural reservoirs. These devices use rolling working elements in the pumping organs of the devices in the
form of tori and hoses.
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SALYAN DUZU TORPAQLARININ KEYFiYYOT GOSTORICILORINO® GORO
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e.mail: ali.sharifov@inbox.ru

Xiilasa. Moqalods Salyan diizii torpaqlarinin keyfiyyot gostoricilorine goro qiymotlondirilmasindan bohs edilir. Todqiqat
naticasinds orazi torpaqlarini keyfiyyot gostoricilorine géra 100 bal sistemindon istifads etmoklo 5 qrupda birlosdirilmis vo har
qrup {igilin tadbirlor sistemi verilmisdir.

Acar sozlar. Torpaqglarin aqroistehsalat qrupu, aqrofizika, bonitet xaritasi, meliorasiya, torpaq

Abstract.The article deals with the assessment of the soils according to the qualitative indicators in the Salyan plain, as
a result of the research the zone soils were joined in 5 groups according to the qualitative indicators using of 100 scores system
and the measures system was given for each group.

Key words. Classification of soil aviability, agrophysics, bonitet map, reclamation, soil.

Annaranusi. Ctathsl HOCBsIEHa oneHKe 1ouB CaibsSHCKOW HHU3MEHHOCTH IO WX KauyeCTBEHHBIM MOKa3aTelsIM I10
CTOOANBHON cucTeMe, T1e OHM 0OBENICHBI B 5 TPYII It KaXKJJOH U3 KOTOPBIX IPEUI0KeHA CHCTEME MEPOTIPUITHH.
KaioueBble c10Ba. Arponpon3BOICTBEHHAS TPYIIA ITOYB, arpo(u3rKa, OOHUTHPOBOYHAS KapTa, MEINOPACIHS, I0YBa

Torpaglarin keyfiyyst gostoricilorino gora giymotlondirarkan, torpagin hal-hazirda malik oldugu
miisbat Vo ya manfi keyfiyyatlor askar olunur. Bels ki, bitkinin inkisafinda asas amillordan sayilan su va
hava rejimi, torpagda olan riitubot ehtiyati vegetasiya dovriindos onun suya olan talobati vo s. dyranilir.
Toadgigat naticasinds arazids gedan torpaq proseslarinin inkisaf istigamati miiayyan edilir.

Torpaqlarin  keyfiyyst gostoricilorina gora giymatlondirilmasi torpagsiinasliq elminin tacriibi
hissasi olub, torpaq kadastr1 tortib etmok {iglin ilin asas morhala va torkib hissalorindon biridir. Malum
oldugu kimi, torpaq 6zii do tobii-tarixi bir kiitladir. Onun daxilinds bas veran doyisikliklori dyranmaklo
biz avvalcadon inkisafin hansi istigamoatdo getdiyini bilirik.

Biitiin bunlar torpaqglarmm bal giymatinin doyismasina sabab olur. Odur ki, giymatlondirma
apararkon bitki ortiiyli do nozoro alinmahidir. Belo ki, eyni torpaq tipindo miixtolif bitki ortiiyi eyni
giymat almir. Ciinki, burada aparilan agrotexniki tadbirlor sistemi, becorma, iizvi vo mineral giibralordon
istifadonin miixtalifliyi va s. ilo olagodardir.

Qiymatlondirma zamani bitkinin inkisaf etmasi tigiin xarici amillor do (iglim) nozars alinmalidr.
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Molumdur ki, kand tasorriifat1 bitkilori iglim amillorindon asili olaraq yerlosdirilir. Ixtisaslasmus tosarriifat
bitkilori mohsuldarligi ils torpagin keyfiyyati xiisusiyyatlori arasinda aparilan riyazi korreyasiya yolu ilo
hans1 kriteriyalarin daha halledici oldugu mioyyan edilir. Bu iso bonitet skalasinin diizgiin tortib
olunmasina imkan yaradir.[1,7]

Bundan basqa bitki koklarinin yayilma dorinliyindon asili olaraq torpagin homin darinlikdoaki
xtisusiyyatlori do nazoro alinmir. Biitiin bunlar on yiiksok gostariciya malik olan torpag tipini mioyyan
etmoyo imkan verir. Miiayyan torpaq tipi digar tip vo yarimtiplari giymatlondirarkon etalon kimi gosbul
edilir.

Salyan diizii orazisinin torpaq bonitet kartogramini tortib edorkon ¢6l vo laboratoriyada aldos
olunmus molumatlarla yanasi avvallor bu orazids islomis todqiqgat¢ilarin osarlorindon, habelo orazids
yayilmig torpaq tiplori vo yarimtiplorino aid Xxorito vo odobiyyat materiallarindan da istifado olunub.
[1,3,6]

Torpaqlarin  aqgrofiziki xassalorino goro qgiymatlondirilmasi  vo onun keyfiyyatino goro
gruplasdirilmasini ilk dofs olarag R.H.Mommaodov tarafindon 6yranilmisdir (5).

Bizim o6yrandiyimiz Salyan diizii torpaqlar1 da iri miqyash torpaq tadqigatlarina uygun olmagla
orazido olan torpaq tiplorina vo yarim tiplorino osaslanmigdir. Ona gora do bu islo bir ¢ox alimlor
maraqlanmis Vo torpagin keyfiyyat gostoricilorina gora todgigatlar aparmislar. Biz do bu todgigatlara
osaslanaraq Salyan diizii torpaqlarmin keyfiyyst gostoricilorini  6yronmisik. Todgigat islori
respublikamizda gabul edilmis metodlar asasinda aparilmigdir.

Salyan diizii Kiir-Araz ovaliginin bir hissasi olub, onun conub-sarginds yerlogir. Onun tutdugu
saho Kiir, onun golu Akusa cay1 vo Xozorin sahil xotti arasindaki saho olub, sahosi 149.000 hektara
goadardir. Xozar donizinin galxib-enmasi naticasinds onun sahasi artib-azalir. Salyan diizii demak olar Ki,
biitovliikdo okean saviyyasindan bir gador asagidir. ©razids bazi gala-glixurlari ¢ixmaq sorti ilo imumi
fon diizonlikdir. [2,6]

Orazinin iglimi yayr quraq kegon miilayim isti yarimsahra va quru ¢6l tipins aiddir. Bu iglim tipi
az vo zoif nomliyi, qisinin miilayim vo yaymin quraq kegmasi ilo saciyyslonir. Havanin illik orta
temperaturu 14,5%-dir. Illik yagmtinin miqdari 250-350 mm, miimkiin buxarlanmanin miqdart iso il
orzindo 900-1100 mm-a gatir. ©razinin torpaqlar1 geoloji qurulusundan, torpaq ortiiyiindon, becormadan
Vo S. xiisusiyyatlorindon asili olaraq miixtolif gostoriciloro malikdir. [4]

Relyefin diizon olmasi vo grunt sularimin Sotho yaxin olmasi burada boz-gomon, ¢omon-boz,
¢amon bataqliq, boz, soran va onlarin név miixtalifliyinin yayilmasina sobab olmusdur. [2,6]

Bu orazinin torpaglarindan, onun fiziki-kimyavi torkibindon vo s.-don asili olaragq keyfiyyot
gostaricilari bir-birindon kaskin surstds forglonir. Ona gora do bu torpaglarda agrotexniki vo meliorativ
todbirlorin sisteminin har yerds eyni doracodo aparmaqg olmaz. Bu todbirlari yerina yetirmok tiglin iri
miqyash torpaq todqiqatlar1 aparmaq ve bu gostaricilora géra qruplasdirmaq lazimdir.

Okingilik madaniyyatini yiiksaltmok vo torpaglardan somorali istifado etmok ti¢iin har hansi bir
regionun (rayonun, tesorriifatin) torpaqlart darindon 6yranilmali vo onun keyfiyyat gostaricilori ugotu
apartlmalidir. Buna goro do respublikamizda aparilan irimiqyasl torpaq todqiqatinin aparilmast boyiik
olmagla yanas1 torpaq xaritolorinin tortibi xiisusilo oshomiyyatlidir.

Torpaq xaritasi torpaqlar1 bir-birindan forglondirmok vo miixtalif agrotexniki todbirlori hazirlayib
hoyata kegirmok tiglin on giymaotli sonaddir.

Ona gora do bir regionun torpaqlar otrafli suratda dyranilmali vo har bir xassaya gére onun xarite-
sxemlori tortib olunmalidir. Belo oldugda heg¢ bir miitoxassis torpaqg ti¢iin lazim olan tadbirlori hoyata
kegirmokda ¢atinlik ¢okmir.

Bu mogsadls biz Salyan diiziinds torpaglarin aqgrofiziki xassalorine gora Xxarito-sxemlorini tortib
etmis Vo nohayat torpaqlart 6z keyfiyyst olamotlorino goéro qruplasdirmis (torpaq aqroistehsalat
gruplasdirma kartoqrami) va hor bir grupa géro meliorativ yaxsilasdirma vo miivafiq agrotexnika
tadbirlari sistemini vermisik.

Torpaglar qruplasdirilarkon onlarin fiziki vo Kimyovi xassalori asas gotiirtilmiisdiir. Belsliklo,
Salyan diizii torpaqlarimi keyfiyyst dorocasine goro bes qrupa: ola, yaxsi, orta, asagi vo sorti yararh
gruplara bolmiistik.

I grup — ola keyfiyyatli torpaglar. Torpaqglarin aqroistehsalat qruplasmasinda bu sahalor 81-100

233



nisbi balla giymatlondirilmisdir. Bu torpaglarda humusun ehtiyati ¢gox olub granulometrik torkibi asasan
gillicalidir. Bu torpaglar oksar kond toesorriifati bitkilori tiglin yararlidir, burada he¢ bir meliorativ
todbirlorin aparilmast tolob olunmur. Lakin suvarma rejimina vo aqgrotexniki todbirloro diizgiin riayot
etmok lazimdir.

Il qrup — yaxs1 keyfiyyatli torpaglar. Bu torpaglar 61-80 nisbi balla giymotlondirilir. Bu qrup
torpaglar oksor kond tosarriifat bitkilori tiglin, xiisusilo pambiq, danli bitkilor vo ¢oxillik otlar {igiin
yararlidir. Burada torpagin aqrofiziki xassalarini yaxsilasdirmaq vo mohsuldarligi qoruyub saxlamagq tigiin
mineral vo iizvi giibralorin verilmasi maslohotdir. Eyni zamanda diizgiin névbali okinlorin tatbigi do
boyiikk somara verar. Suvarma normasina Vo qaydasia diizglin riayst etmok, siini yagis yagdirmaya
kegmoklo grunt sularinin saviyyasini gézlomok lazimdir Ki, sorlasma olmasin.

Il grup — orta keyfiyyatli torpaglar. Bu torpaglar 41-60 nisbi balla giymatlondirilir. Bu torpaglar
meliorativ todbirlor aparilmaqla pambig-yonca névbali okinlori tigiin yararhidir, eyni zamanda az vosait
sorf etmoklo duzlardan yumaq olar.

IV grup — asag1 keyfiyyatli torpaglar. Bu grup torpaglar 21-40 nisbi balla giymatlondirilir. Bu
torpaglar yiiksok va siddatli doracads sorlasmaya maruz qalmisdir. Torpagin bir metrlik qatinda duzlarin
miqdar1 1-3 % arasindadir. Homin torpaqlar1 oksina akinas yararli vaziyyata salmaq tigiin asasli meliorativ
todbirlar totbig olunmalidir. Kollektor-drenaj sabakalarini tatbig etmaklo duzlardan tomizlomok va bundan
sonra orada duzadavamli bitkilorin okilmasi maslohatdir, eyni zamanda heyvandarligi inkisaf etdirmak
tictin mineral va tizvi giibralor vermokla giiclii yem bazas1 kimi do istifads etmok olar.

V grup — sorti yararh torpaglar. Bu grup torpaglar <20 nishi balla giymatlondirilir. Bu torpaglarda
koklit meliorativ todbirlor aparilmalidir. Bu mogsadlo miivafiq dren — kollektor sobokasi ¢okilmali, grunt
sularinin saviyyasi asagi salinmali, torpaq duzdan yuyulmalidir.

Belalikla, bu giymatlondirmaya gora har bir kand tosarriifati miitoxassisine orazi tigiin lazim olan
torpagq molumatlar1 olds etmays imkan verar.
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BAKI SOHORI AQLOMERASIYASININ NUVOSINDO TORPAQ VO YASIL ZONALARDA
PB-un MIQDARININ KORRELYATIV ANALIZI
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XULASO.Mogalodo Baki sohori aglomerasiyasinda torpaq vo yasil zonalarm agir metallara goro urboekoloji
monitoringi 6z oksini tapmigdir. Pb (qurgusun) birinci sinif agir metallara aid olub insan vo heyvanlarda miixtolif irsi
mutasiyalara sebab olmagqla yanasi otraf miihits, torpaq ve bitki ortiiyline zararli tasiri shamiyyatli doracads boyiikdiir.
Tarafimizdan atom adsorbsiya spektrofotometr vasitasi ilo park, bag va yol kenarindan gotiiriilmiis torpaq niimunslerinds agir
metallarin miqdar1 toyin edilorok yol sobokasinin sixligi ilo Pb —un torpagdaki miqdari arasinda korrelyasiya olagosi
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qurulmusdur. Baki gohori aglomerasiyasinin niivasinds Pb elementinin miqdariin miiqayisali tohlili aparilmisdir. Malum
olmusdur ki, avtomagqistrallar boyunca gotiiriilon torpaq niimunalarinds Pb elementinin klark gostarici YQH-ni tistalayir, park,
bag va yasil zonalar boyunca iso bu elementin YQH ayri-ayr1 kasimlords doyisilir.

Acar sozlar: urbotorpaqlar, Pb agir metal , torpaqda agir metallar urbanizasiya

Keywords : Urbasoils, heavy metals in the soil, urbanization.

Torpag, basariyyatin foaliyystinin hor hansi bir sahasinds birbasa vo ya dolayi yolla istirak edon an
vacib resursudur. Giiclii texnogen yiikiin tosiri altinda xrom, mis, sink vo qurgusun kimi agir metallar
sohar torpaqglarinin iist qatlarinda akkumulyasiya olunaraq saharin ekoloji miihitino oldugca manfi tasir
gostarirlor. Son illords urbanizasiya ilo oalagodar Baki sohorinde avtomobillorin sayinin siiratlo artmasi
ekoloji vaziyyatin pislosmasina va sohar toraglarinin Pb-la ¢irklonmasina sabob olmusdur. Qurgusun
birlogsmoalorinin az harokatliliyi  yiikksok pH gostaricilorine malik torpaglarda onlarin daha yaxsi
kumulyasiya olmasina sabab olur[1,3, 5].

Moagalonin magsadi Bakinin morkazi rayonlarinda park, bag vo yol kenarinda Pb —un moantagalor
tizro yayilma dinamikasinin monitoringi , hamginin, yol sobokasinin sixlig1 ilo torpagda qurgusunun
miqdari arasinda korrelyasiya oalagosinin qurulmasindan ibaratdir.

TODQIQAT OBYEKTI VO METODIKASI

Baki gohori aglomerasiyasinin niivasinds park, bag, yol kanari orazilordan, florasi 6yranilmak sorti
ilo torpaqlar gotiiriilorok, agir metallarin toyini {izro analizlor aparilmigdir. Baki aglomerasiyasinin
niivasinds (Sobail, Yasamal, Nizami, Nasimi, Norimanov, Xotai) yerloson park, bag va yol konarlarindan
miixtolif sixligh torpaqlardan, miixtolif dorinliklordon 22 torpaq niimunosi gotiiriilmiisdiir. Gotiiriilon
torpaq niimunalorinin agir metallarin tayini iizro analizlori aparilmisdir. Isin miiqayisali Xarakteri nazaro
alinaraq illorca torpagi heg bir tasiro moruz qalmayan yasil zonalardan vo davamli pressingds olan yol
konari orazilordon torpaq niimunalari gotiiriilmiigdiir. Tocriibi naticalorin tohlili zamani agkar olunmusdur
ki, torpaq Ortliyli tokma-gatirilma torpagladan ibarat olan oksar parklarda torpagin iist qatinda, 0-20 sm
dorinlikda agir metallarin klark gostaricisi norma daxilinds olsa da, torpagin 20-50 sm dorinlikda alt
qatlarinda bu goéstorici normani iistaloyir.

on toksiki element olan Pb —un klarki (Torsin vo digarlari, 1990) 35 mq/kg-dir. Hal-hazirda ,
demok olar ki, otraf miihitin biitin komponentlorinda- atmosfer, su, torpaq, hava, hotta, qida
mohsullarinda da Pb-a rast golinir. Insan orqanizmino qurgusunun osas hissasi (70-80%) gida ilo, 10%-
don ¢oxu su ila, 2-25%-o Qgodori iso atmosfer havasi ilo daxil olur [1,7]. Atmosfera atilan
avtomobil tullantilarmin  torkibindoki qurgusun vo onun birlosmalori ,0sason, benzinin oktan odadini
yiiksaltmok ti¢iin onun har litrino 1g-a goadar olave edilon tetraetil qurgusunun oksidlogsmosi hesabina
omalo galir. Bu birlosmonin uguculuq qabiliyystini artirmaq igiin benzino xiisusi agqarlar (mss.,
dibrometan ) qosulur ki, bu da otraf miihitdo halogenidlorin yayilmasina sabab olur[8].

Torpaq v bitki ortiiyli on ¢ox metallurgiya sonaye miiassisalorindan 2-5 km radiusda, madanlordon
vo istilik elektrik stansiyalarindan 1-2 km masafodo vo magistral yollardan 0-100 m mosafodo agir
metallarla ciddi sokildo ¢irklonmis olurlar.

Daha kumulyativ xaraktero malik urbotorpaglar torkibindo qurgusun olan ogyalarin (istifado
olunmus batareyalar, qurgusun ortiiklii kabel qirintilari, mitharriklar vo s.) diizgiin olmayan utilizasiyasi
naticasinds do ciddi ¢irklonmays moruz qalirlar. Sanayenin va nagliyyat vasitslorinin birbasa tosiri ¢ox
vaxt torpaqdaki qurgusunun YQH-ni bir ne¢a dofo artmasina sobab olur [3,4,5,7].

Tobii orazi kompleksino antropogen miidaxilo monboyi sayilan avtomagistrallarin arazisinds,
avtomobil miiharriklorinds yanma zamani meydana golon elementlorin uzunmiiddstli dévrds ssthdo
y1gilaraq profil boyunca miqrasiya etmasi miisahido olunur.

Tadqiqat zaman1 Baki sohari aqlomerasiyasinin niivasinds, 7 rayonun arazisinds qoyulmus torpaq
kasimlori  yol sobokasindon 100 metrlik radiusda gotiirilmisdiir. Asagida (cadval 1.) 100 metrlik
radiusda qurgusunun miqdarinin yol sabokasinin sixligindan diiz miitonasib asililigi gostorilmisdir.

Codvaldon goriindiiyii kimi yol sobokasina yaxin arazilords, masalon Yasamal rayonu, Hasan bay
Zordabi kiigasindo 40°22'48.71"N, 49°48'32.44"E yerloson kosimin analizi zamani torpagin iist vo alt
qatinda qurgusunun miqdar1 YQH-ni tistalayir. Belo ki, Hasan bay Zardabi kii¢asinds urbikin iist gatinda

235



Cadval 1.

Pb-un miqgdari, mg/kq 100 metr radiusda yol
Ne mantaga - L ~ *
ustgat | altgat | norma [sebskesinin sixligl, zolag*metr
1 Nasimi r., Z.Bliyeva 5 12 35 178
2 Narimanov r., Ataturk 31 12 35 1226
3 Narimanov r., Zoopark 9 16 35 724
4 Narimanov r., Nerimanov parki 17 8 35 718
5 Xatai r., Ukrayna dairasi 10 7 35 120
6 Nizami r., H.Sliyev parki 8 13.5 35 949
7 Xotai r., Nizami parki 8 9 35 484
8 Sabail r., Milli Park 11 21 35 0
9 Yasamal r., H.Zordabi 62 25 35 1627
10 Yasamal r., E.Akademiyasi 8 9 35 1016
11 Nabatat bagi 8 12 35 0

qurgusunun miqdari 62 mq/kq oldugu halda, alt qatda iso 25 mqg/kg-dir. Buna on baglica sabab iso
montogonin genis yol qovsagi orazisinds yerlosmosidir vo daimi ¢irklonmays moruz galan da torpaq
profilinin iist gatidir.Bundan basga Norimanov rayonu Atatiirk parki 40°24'20.99"N, 49°50'57.47"E
cahatlorda yerlason kasimdon gétiiriilon niimunads da eyni ilo {ist qatda qurgusunun miqdar yiiksokdir,
clinki bu park da genis yol sobakasinin shatasinds yerlosir.

Bilavasito toxunulmamuis torpaqlarda Pb-un (Diaqram 1) miqdari iist qatlarda (0-20sm) daha az, alt
gatlarda isa (20-50 sm) YQH-don ¢oxdur. Bozi torpaq niimunoalorinds isa hor iki gatda bu gostarici
yiksokdir. Belo ki, soboblordon biri kimi, bir ¢ox parklarda daim t6kma-gotirilms torpaq, mévcud
torpagin Ustiino tokiildiiyiindon naticado ham iist gqatda, ham do alt gatda Pb-un miqdari yiiksok olur.
Avtomagistralarin konarlarindan gétiiriilmiis torpaqda hor iki gatda Pb-un miqdar yiiksok olmusdur, bu
da mahz nagliyyat vasitslorinin islonmis qazlarinin torpaga adsorbsiyasi ilo slagadardir.

Qurgusunun mantagalar Gzra torpaq profilinda miqdari
maq/kq
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Molumdur ki, torpagda humus vo ya tizvi maddolor agir metallar1 tasirsiz hala garirmoak
gabiliyystino malikdirlor. Onlar torpagin buferliliyini artiraraq, agir metallarin toksiki tasirini, torpaq
mohlulundaki duzlarin konsentrasiyasini, polivalentli agir metallarin fitotoksikliyini azaldir vo ya
tosirinin qarsisinit alirlar. Bu sobobdon qumlu va yiingiil densli torpaqlar1 yaxsilasdirmagim on asan yolu
boyiikk dozalarda tizvi giibralor istifado etmokdir. Kond tosaorriifatinda, baglarda vo parklarda bu
giibrolordon genis istifado torpagin zarorli tasirlordon qorunmasi iiglin miithiim vo vacib vasitadir.Fiziki-
kimyavi vo fitotomizlonmo tisullart totbiq edilorok agir metallarin urbotorpaglardan tomizlonmasi genis
viisot almalidir [2,4,6] .
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NOTICO

1. Baki1 soharinin aqlomersasiyasinin niivasinds Pb-un miqdari daha six naqgliyyat qovsaginin
oldugu tobii mantagolords ¢oxdur.

2. Toxunulmamis tobii torpaq Oriitiiyiino malik kasimlords Pb-un miqdart {ist qatda daha az ,
alt gatda nisboton ¢oxdur.

3. Baki sohor aglomerasiyanin markoazindon gétiiriilon kasimlorin torpaqlarinda oksor
niimunsalards qurgusun konsentrasiyasinin handasi ortas1 YQH-don azdir.

4. Cadvaldan goriindiiyii kimi verilonlorin miixtalif omsal variasiyalarinin olmasi, ona dolalot
edir ki, qurgusun biitiin sohar torpaqlarini eyni ciir ¢irklondirmir.

5. Qurgusunla ¢irklonmis montagoelorin torpaq niiminalarinin tadqiqi zamani malum oldu ki,

s1x nagliyyat qovsaginin yaninda yerlason kasimlords Pb-un miqdar artir. Klark 35 mq/kq oldugu halda
torpaq profilinin iist 0-10 sm-do bu gostarici 62 mq/kq olmusdur.

ABSTRACTS

The current article covers urboecological monitoring of soil for heavy metals in the Baku agglomeration. Pb is a first-
class heavy metal that causes various toxicosis and carcinogenic inherited mutations in humans and animals, and has a
significant impact on soil and vegetation. With the help of an atomic adsorption spectrophotometer, we determined the amount
of heavy metals in soil samples taken from parks, gardens and roadsides, and established a correlation between the density of
the road network and the amount of Pb metal in the soilComparative analysis showed that the amount of the Pb element in the
core of the Baku agglomeration in soil samples taken along dense highways exceeds the permissible concentration limit, and
this element varies in parks, gardens and green areas.

PE3IOME

JlaHHas cTaThsl MOCBSIIEHa YPOOIKOJIOTMUECKOMY MOHHTOPUHTY IIOYB Ha COJAEp)KaHHE TSDKEIBIX METauloB B
BbaknHckoil armomepanunu. Pb(cBuHenm) - TSDKENBIH METaul MEpBOTO KiIacca, KOTOPHIA BBI3BIBACT Pa3IMYHBIE TOKCHKO3BI M
HacJIeCTBEHHbIC KaHLIEPOTCHHBIC MYTAaIlMH Y JIFOJICH M )KUBOTHBIX, a TAK)KE OKA3bIBACT 3HAUUTEIEHOE BO3ACHCTBUE HA ITOYBY U
pacTuTenbHOCTE. C MOMOIIBI0 aTOMHO-aICOPOIIMOHHOTO CIIEKTPO(GOTOMETPA ONPEIEICHO KOIWYECTBO TSDKEINIBIX METAJUIOB B
MOYBEHHBIX 00pa3uax, B3SATHIX U3 MAPKOB, CaJl0B M 000YMH JIOPOT.Y CTAaHOBIIEHA KOPPEILSIIUS MEXIY IUIOTHOCTBIO TOPOKHOM
cetn W KoinmdectBoM Pb B mouBe. CpaBHMTENBHBIH aHANIM3 IMOKA3aJ YTO, KOJIMYECTBO 3yeMeHTa Pb B sinmpe bakmHckoit
arJoMepany Ha Mpodax MOYBBI, B3STHIX BJIOJb IUIOTHBIX aBTOMOOWIBHBIX Jopor, npessimaer [1/IK, a B mapkax, cagax u
3€JICHBIX HACAXICHHIX 3TOT 3JIEMEHT BapbUpPYeT.
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