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'PHTH 68.05.29

AHHOomayusi. B cTaTbe NpUBOAATCA pe3yJbTaThbl MCCJIeOBAaHUM, NpPOBeJEHHble Ha
TAXKEJIOCYTJIMHUCTBIX ~ PUCOBO-00JIOTHBIX MOYBaX AKJaJMHCKOrO MacchBa OpOLIEHMS.
YcTaHOBJIEHO, 4TO 06OJibllle TyMyca 00IIero U BOJOPACTBOPHMMOIO COZEPajloCh B TSKEJbIX
M04YBaX, YeM B JIETKUX. [Ipy 3TOM BBISIBJIEHO, YTO HAa PHCOBO-GOJIOTHBIX MOYBAaX TSKENOTO
MEeXaHHYEeCKOT0 COCTaBa 110 IJIaCTy M 060pOTY IJACTa JIIOLEPHbl HAKalJIMBaJA0Ch HauboJbliee
KOJINYeCTBO ryMyca BO Bce rofbl poranuu. Cojep:kaHhe TyMyca OCEHbIO YBEJIUYHJIOCH IO
CpaBHEHMIO C HCXOJHOUW Mo4BoW (BecHOH) Oosiee yeM B 3 pasa. KosuvecTBo rymyca
BOJIOPAaCTBOPUMOr0 TaKXe M3MeHAJOCh N0 ga3aM BereTaldM pHUCa, YBeJWYUBAJIOCh B KOHIle
ce3oHa. Coiep>kaHue MoC/Ae/JHEro ObLI0 Bblile B TAXKEJBIX 10YBAX, YeM B JIETKUX. CoBeplIeHHO
MHasd KapTMHA 0o ¢asaM BereTayuu puca HabJawJAaeTcd MO0 COJepXaHUIO a30Ta
JIETKOTU/POJIN3YEMOTO, KOJMYECTBO KOTOPOTO B KOHIle CE30HA HMXKEe, YEM B Hadase BO BCEX
noyBax. [Ipu aToM HauboJIbllIee KOJUYECTBO a30Ta IMAPOJIU3YEMOT0O COJEPKAIOCh B THKETBIX
MOYBax 1o 060pOTY miacTa JwuepHbl: 116 Mr/kr B cioe 0 - 24 cm u 109 mr/kr B cioe 24 -80 cM.
K koHLy ce3oHa 3TU NOKa3aTeJd CHU3WJIUCh MOYTU BABoe Jo 86 wmr/kr u 50,4 Mr/kr
COOTBETCTBEHHO. B TsKE/NBIX MOYBaxX coJiepkaHUe a30oTa U rymyca Bblllle B CBA3U C GoJjee
6/1aroNpUATHBIMM YCJOBUSAMHU I'yMycooOpa3oBaHUsA B HUX U 3aKpelJleHUS OCHOBHOW MacChl
TYMYCOBBIX BELIECTB C Ka/JblMeM M T[JIMHACTBIMH MHUHEpaJaMH, 4YTO COOTBETCTBYET
pe3ysibTaTaM, TMOJYYEeHHbIMHM Y4YEHBIMHM, [pPUBEJEHHBIMH B 0630pe  JIMTepaTyphl.
CpaBHHUTe/JIbHAsl XapaKTEPUCTHKA COZEpKaHUsS a30Ta MO TroJaM IIOKa3bIBaeT, 4YTO €ero
KOJINYECTBO OCTAETCA CTAOUJIBHBIM, pE3KUX H3MEHEHUH B CTOPOHY YBEJHUYEHHS WU
yMeHbIlIeHUs He NPOUCXOAUT. TakuM 06pa3oM, cofep:kaHue oO6Liero M BOJOPACTBOPHMOrO
rymyca, o61ero U JIerKorHApoJM3yeMoro asota 6oJjiblile B TSHKEJBIX NOYBAX, YeM B JIETKHUX:
1,34 %; 0,004 %; 0,125 %; 88,0 Mr/kr cooTBeTcTBeHHO. Ob1€ero rymyca cofiep:ajaochb 60Jiblie
BCEro B BApUaHTaX, I'/le MpeLIeCTBEHHUKOM OblJ1 060pOT IJ1acTa JirolnepHs! 1,5 %. B BapuaHTax,
re IpezliecTBEHHUKOM ObLI IJIACT JIIOLEPHBbI, 60Jiee 6JaronpuUsTHBIMU ObLIM TAaKXKe MOYBBI
TSKEJIOTO MEXaHUYECKOT0 COCTaBa.

Kawuesbvle cno8a:  TsXKeNOCYTJIMHUCTblE  PUCOBO-GOJIOTHBIE
BOJI0PaCTBOPUMBIH I'yMyc, 06U U JIETKOTUAPOJIM3YeMbIH a30T, pa3pe3bl.

MOYBbI, OOIIMH U

BBEJIEHUE
JlocTu4b CcTabUIBHOTO poCTa ypo-
KAHHOCTU CeJIbCKOXO3SHUCTBEHHBIX KYJIb-
TYP MOXXHO TOJIbKO NYTeM MOBbILIEHHUS
NPOU3BOAUTEJNBHOCTH 3eMesib U 3ddek-

MOYBbI HAaXOJSATCS B TECHOW B3aMMOCBSI3U
MeXAy COGOH. He6siaronpusiTHbIN
MeXaHUYeCKMHd CoCTaB IOYBbI, HeJOC-
TaTOK B Hell NUTaTesJbHbIX BeleCTB He
M03BOJISET  Pa3BUBATBbCA  PA3JIUIHBIM

TUBHOTO e€ HCNOoJIb30BaHUA. B cucreme
CeJIbCKOTO XO35IMCTBA OJJHON M3 HauboJjee
AKTyaJbHbIX 33/la4 HA JaHHbBIA MOMEHT
SBJIIETCS pallMoOHa/IbHOE U 3 PEKTUBHOE
HCII0JIb30BAaHUE TPHUPOJHBIX PECYPCOB,
BOCCTAaHOBJIEHHE U MOBBbILIEHUE IIJIOJ0-
poAUs TOYB, YTO fABJAETCS OCHOBOWU
YCTOWUYUBOTO pa3BUTHSA CeJIbCKOTO
xo3s1iicTBa. CoCTaB/AAWOIHAE 3JIEMEHTHI

IIOYBEHHbIM OpraHu3MaM, obecleyrBalo-
MM TIOCTOSIHHOE oO6oraieHue MOYBBI
rymycoM. CHIXKEHHeE coJilepKaHUs TryMmyca
B [10YBAax BeJieT K 0011el MUHepaIu3aluu
IOYBbl U, COOTBETCTBEHHO, CHWXEHMIO
miogopoaus [1].

M3BeCcTHO, YTO CYTJIMHUCTAsI 104YBA —
caMblil MOAXOAALIMK BHWJ, MOYBBI AJf
BbIpALIMBAaHUSA  CeJIbCKOXO3SWCTBEHHBIX


mailto:ibraevamar@mail.ru

Ilnogopoaue no4ys

IlouBoBeaeHue u arpoxumus, Ne3, 2021

KyAbTyp. Jlerko o6pab6aTbiBaeTcsl, CO-
JlepKUT OOJIbILION NMPOLEHT NUTATEIbHbIX
BEL[eCTB, MMeeT BbICOKHE I0Ka3aTesH
BO3/IyX0- U BOJOIPOBOJMMOCTH, CIOCOOHA
He TOJIbKO COXpaHATb BJary, HO |
PaBHOMEPHO paclpefiesiiTb ee MO TOoJIIle
rOPHU30HTA, XOPOUIO YJEepKUBAET TEILIO.
['paHysioMeTpUYECKMU  COCTaB  MOYBBI
SIBJIIETCS  Ba)KHOM  XapaKTepPHUCTHUKOH,
HeoOXOAMMOMN [/l OomlpesesieHUs] MPOU3-
BO/JICTBEHHOH L|€HHOCTH IOYBbBI, ee ILJIO-
Jopojiusi, coco6oB 06paboTKu U T.J. OT
IPaHy/IOMeTPUYECKOTO COCTaBa IOYBHI
3aBUCAT NOYTH Bce pr3nYecKUe U GU3UKO-
MexaHHUYeCKHe CBOMCTBA N0YBbI: BJaroeM-
KOCTb, BOJONPOHUIIAEMOCTb, IOPO3HOCTb,
BO3/YILIHBIA U TENJIOBON peXHMbI, BOJO-
nogbeMHass cwjaa W Jp. [paHysnomer-
pUYecKHUM cocTaB TMOYB  OKas3blBaeT
60JIblLlIOE BJIMSIHME Ha 0YBOOGpa3oBaHUE
U CeJIbCKOX0351IICTBEHHOE HUCII0JIb30BaHUE
noys. OT rpaHy/JIOMeTpUYECKOr0 COCTaBa
NOYB M MOYBOOOPA3yWIIUX MOPOJ, B 3Ha-
YUTEJbHONH CTENeHU 3aBUCHUT UHTEH-
CUBHOCTb MHOTHUX I104BOOGpa3oBaTe/ib-
HbIX IPOLECCOB, CBSI3aHHBIX C IpeBpa-
[leHUEeM, IlepeMellleHHeM U HaKOIlJIeHHeM
OpraHUYecKMX U MHHepaJbHbIX CoOe-
JIMHeHUH B mnoyBe. B pesysbTaTe B OfHUX
M TexX e TMPUPOJAHBIX YCJOBUSAX Ha
IOpOZlaX Pa3HOro TPaHyJIOMETPUYECKOTrOo
coctaBa GOPMUPYIOTCSA MOYBBI C HEOJHU-
HAaKOBBIMHU CBOMCTBaMH [2].

[losrlyyeHHble HAaMHU JaHHbBIE, IPUBE-
JIéHHble HMUXKE B COOTBETCTBYIOILEH IJiaBe
TaK)Xe IMOATBEPAWIM JIy4yllue CBOWCTBA
IOYB TSKEJIOTO TPaHY/JIOMETPUYECKOTO
COCTaBa NPHU BbIpalLMBAaHUH PUCA.

MuHepasbHasi MaTpulia PHUCOBBIX
IOYB 3aBUCHUT OT MeJUOPATHUBHOTO
COCTOSIHUSI M T'PaHYJIOMETPHUYECKOI0 UX
coctaBa. Ha HU3KMX 4Yekax JyroBo-
OO0JIOTHBIX IO4YB, 06oJiee TSKEAbIX IO
IPaHy/JIOMeTPUYECKOMY COCTaBy, o0OIas
KUCJIOTHOCTb MHHEpPaJIbHOM  MaTpUIbI
cocraBiasger 51-53 w™rmosb NHs/r, Ha
BBICOKMX 4YeKaX 0oJiee JIETKUX JIyroBO-
YyepHO3eMHbIX M04YB 34-45 MkMoJb NH3/T.
B moyBe mNOBBIIIEHUH, C MeHee KUCJIOHU

MaTpUlel, yBeJUYUBAETCAd COAepKaHUe
Fe3* n cHmxkaeTrca koauyecTBo Fe2+,
O6paTHasi 3aKOHOMEPHOCTb O6GHaApYKeHa
B No4YBe  MOHMWXEHUH c 6oJsiee
BbIpa>XeHHBIMU KUCJOTHBIMH CBOMCTBaMHU
MaTpUlbl. YCTaHOBJEHAa MPONOPLHO-
Ha/bHasi CBA3b MEXJYy COJiepKaHueM
rymyca C KHCJOTHBIMH CBONCTBaMHU
MHUHepaJbHON MaTpulibl. Haubosbiuni
ypoxkail puca ¢opmupyeTcs Ha JyrOBO-
YepHO3eMHbIX II0YBaX C MeHee KHCJIOH
MUHepaJibHOU MaTpule [3].

K Tumy pucoBBIX OTHOCATCA BCe
NOYBbl, HCMOJIb3yEMble B  pPHUCOBOM
ceBooboporTe. Cnenuduyeckre ycjaoBUd U
IpPOUCXOslIMEe B 3TUX IOYBAx MpPOLECCHI
CBSI3aHbl C KyJAbTypodl puca. [1aBHas
0COOEHHOCTb PUCOBBIX MOYB — UX BOAHBIN
Y BO3JYyIIHBIN pexuM. B Temsbiii nepuon
rojila, ¢ Masi MO CEeHTs0pb, Ha PHUCOBBIX
NoJIAX HCKYCCTBEHHO c03/aeTcs 060J0T-
Hblll pexuM. B ycioBusiX 3aTomjieHUS B
[IOYBE OKHUCJUTEJbHbIE MPOLECcChl HU3-3a
HeJOoCTaTKa KHCJ0pPOJa CMEHSIOTCS BOC-
CTaHOBHUTEJbHBIMU [4]. UcKycCTBEHHBIN
60JIOTHBIN pexuM TpaHCHOPMUPYET OJUH
u3 rJIaBHEHLIUX JHUarHOCTUYECKUX
NpU3HAKOB IMOYB - COCTaB TIyMmyca: B
JIyrOBO-4Y€pPHO3EMHBIX U JIyTOBbIX OYBAX -
3TO BBIPAKAETCS B YBEJWYEHUH [JOJHU
bysbBaTOB B CcOCTaBe rymyca H
COKpallleHUU [0/ TYMaTOB; B GOJIOTHBIX
Nno4Bax MPOUCXOJUT 06paTHbIM Hpoiiecc. B
3aBHCHMOCTH OT MCXOLHOrO0 TreHe3uca
o4B, mpouecc GOPMUPOBAHUSA TUIMHUYHBIX
PUCOBBIX NOYB I0BOJIBHO AJIMTesieH OT 30-
40 netr paasg  OGOJIOTHBIX U JIYTOBO-
6osioTHBIX TOo4YB g0 100-150 set pus
JIyTOBO-4YepHO3eMHbIX MoYB [5]. B mouBax
rujipoMmop¢dHOro reHesuca, cGopMHUpoOBaB-
IIUXCS HAa a/UIIOBUAJBHBIX OT/IOXKEHUSIX,
0pd [AJUATENbHOM HCIOJb30BaHUU TOJ
pUcC HabJIoJaeTcs CYLUeCTBEHHOE YTsKe-
JIeHWe TPaHYyJIOMeTPUUYECKOTO COCTaBa -
BO3pacTtaeT [0 HWJWCTON ¢pakiuu.
Benyuieii mnpyvYuMHON 3TOro mpoljecca
SIBJIIETCSI TPUHOC B TMOYBY UJUCTBIX
yacTul, C IMoJIMBHOH Bogod. Ho He
VICKJIDYEHO HEKOTOopoe VM3MeHeHUe
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MUHepaJoruyeckoro cocTaBa  MOYBO-
IPYHTOB BCJIeACTBUE BHYTPUIOYBEHHBIX
IpOLEecCOB U TOsBJEHWA MHHEpaJoB
MOHTMOPHJIJIOHUTOBOU IPYIIIBI.

[Ipy BBIpalMBaHUM pUCca B IOYBE
NPOUCXOAUT pAJ HU3MEHEeHUH, Xapak-
TEPHBbIX TOJIbKO [Jisi PHUCOBOTO MOJIA.
YcraHoBseHO, 4YTO B pe3yJbTaTe
MHOT0JIETHET0 HCNOJIb30BaHUA MOYB AJA
BO3/le/IbIBaHUSI pUCA MPOUCXOAST MpPUH-

[MNHUAJbHO BaKHble HW3MEHEHUSl UX
MUKPOMOP(}OJI0rUIeCcKoro CTpPOEHHUS;
ryoyaToe CTpPOeHHE  MHKPOCTPYKTYP

TpaHchopMupyeTcsi B (parMeHTapHOE,
cauToe U dparMeHTapHOe MAacCUBHOE; [6].

[loyBbl 1MOJ PUCOBBIMU MOJSIMU
WTpPaOT BaXKHEHILIYI pOJib B CEJIbCKOM
xo3silicTBe cTpaH lOro-BocTrouHoi Asuy,
TaK KaK MMEHHO Ha HUX HNpPOU3BOJAT
NUILY AJIS YeTBEPTH BCETro 4esloBevyecTBa.
Pe3ysibTaThl Mccae0BaHUS ObLIM Mpej-
cTaBJIeHHI B XypHasie European Journal of
Soil Biology [7].

[lnofopoave mNOYB OYEeHb CUJIBHO
3aBUCUT OT KOJHMYECTBA U KadecTBa
OpPraHMYyecKoro BelllecTBa. OJTO pery-
JIUpyeTcs TeM, Kakue pacTeHud
NpoOMU3PaACTAlOT Ha INOYBE KW B KaKOM
KOJIMYEeCTBE OCTAlOTCS  paCTUTEJIbHbIE
OCTaTKU IocJe YyOOpKU ypoxas. ITH
BOIPOChI OTHOCHUTEJBHO XOPOLIO U3yUeHbl
Ha IpHMepe He3aTOIJIIEMbIX MOYB. B
3koHoMUKe KuTas n apyrux ctpan lOro-
BocTouHoi A3uu, rae BaKHEUIIYIO pPOJib
WUTPAIOT PUCOBBIE MOJIsl, KOTOPblE KXKAbIN
roji 3aTOIJISIIOTCS KaK MHHHMYM Ha
HECKOJIbKO MecAueB. TaM mponecchl
NOCTYIVIEHUS1 M TpaHcPopMaluu yrie-
poja UAYT C APYTUMH CKOPOCTSIMM U C
JApyrdMu BelllecTBaMHu. «JItogu Aplmiat
JIETKUMH, a pbIObI — >KabpaMu. ITO
HauboJiee MpPOCTasi U TOYHAs AHAJOTHS,
MOKa3bIBaloOLIash pasjuyve MexXJy AByMs
TUMAaMU [OYB: HE3aTOIJIIEMBIMU U
3aTomidgeMbIMU. HccienoBaHuM mpolec-
COB B 3aTOIJII€MbIX TOYBAX 0YE€Hb MaJio, a
MeXaHU3Mbl TMPOUCXOAAIUX TaM Hpo-
[eCCOB MPAaKTHUYEeCKU OTCYTCTBYHOT», —
OTMETHUJI CoaBTOp cTaThbU fAkoB Ky3sakoB

[7]. Bo BpeMs pocTa KOpPHHU pacTeHUs
BBIJIeJIIIOT B TIOYBYy MHOTO  JIer-
KOJOCTYMHbIX [AJiI MUKPOOPraHUM3MOB
OpraHUYecKUX BellecTB. JTH KOpPHEBbIe
BblJIeJIEHHsSI CTAHOBATCA TNUINeH  JJid
MHUKPOOPraHU3MOB, KOTOpbIE, B CBOIO
oyepelilb, MUHEPAJM3YIOT OpraHUYecKue
BellleCTBa U  JeJalT IUTaTeJbHble
3JIeMeHTHI AJ1s1 pacTeHUH. YTOObI U3YYHUTh
BJIMSIHUE KOPHEBbIX BBIJleJIEHU
pacTeHWU Ha MUKpPOOPraHW3Mbl, yYeHble
n3 Kutas, Poccun u 'epMmaHyu BHOCUJIM B
MOYBBI TPH TPYNINbI BEIIECTB: IVIIOKO3Y,
LIaBeJIEBYI0 UM YKCYCHYK KHUCJIOTBHIL. IJTH
BelllecTBa BbIJIEJISIIOTCSI KOPHSIMU
OOJIBIIMHCTBA PACTEHUM B 3HAYHUTEJbHBIX
KoJiMyecTBax. HcciemoBaTesd U3y4asy,
KaK OBbICTPO 3TH aHaJoTM KOPHEBBIX
BblJleJIEHUA  pasJjaralTcsd B Hesa-
TOIJIIEMBIX MOYBAaX U B 3aTOIISEMBIX, U
KaK OHU CTUMYJHUPYIOT aAKTHUBHOCTD
MHUKPOOPTaHU3MOB.

BbIsiICHUJIOCh, 4YTO  KOJHU4YeCTBO
MHUKPOOPraHM3MOB B 3aTOIJIsSIEeMbIX
nmoyBax OoJibllle. IJTO O3HAYaeT, 4YTO
pUCOBbIe TOJS1 MeJJeHHEee HCIOJb3YIOT
KOpHEeBble BblJeJieHUs1 pacTeHUH. Takxke
0Ka3ajioCh, 4YTO VIJIEPOJA OCTaeTcsd B
3aTOIISEMBIX IOYBaxX Ha 6oJiee JOJITHH
CpPOK, UTO BJMSIeT Ha €ro JJUTeJIbHOe
HakolJileHHMe U  miaogopogue. CooT-
BETCTBEHHO, YBEJHUYHUBAETCS aKTHBHOCTD
MHKPOOPraHM3MOB M CKOpPOCTb pa3s-
JIOXKEHUs] OpPraHWYecKoro BelecTBa. JTO
YCKOpsieT MUHepa/3alUl0 MUTATEeNbHbIX
BellecTB: a3oTa, ¢ocdopa, cepwl, U OHU
CTAaHOBSITCA JIOCTYNHBIMH [IJI1 pacTEHHH.
B moyBe pHCOBBIX MOJIell NUTaTeJbHbIE
BellecTBa  MeJl/IeHHee  IepepabaThl-
BatoTcs [7].

MATEPUAJIbI U METO/IbI

06 BEKTOM HCCJIEIOBAHUS SABJISIIOTCS
PUCOBO-00JIOTHBIE  TOYBBI  TSKEJIOTO
MexaHU4Yeckoro coctaBa A® «BbIpJbIK»,
pacroJioxkxeHHOro B basxanickom paiioHe
AnMaTuHCKOH 006J1aCTH. OcHOBHOE
MpPOU3BO/ICTBEHHOE HaNpaBJieHHE X03sil-
CTBe  pacTeHHeBoadeckoe. OcCHOBHas
BeAylasi KyJabTypa - puc. OnucaHue
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00 bEKTOB HUCcle,0BaHuA noApo6GHO
NpUBEJEHO B Npe/blaylien cTaTbe [8].

TeppuTopuss X03SMCTBAa pPacHoJio-
»KeHa B IpejieJiax Xopouo 060Cco6/IeHHOTo
reoMop¢oJIOrHYeCcKOro paioHa - JIpeBHEH
Axkpnana-bakaHacCKOM [Jie/IbThl, KOTOpPbIX
SIBJIIETCSI 4aCTbl0 KpPYMHOTO TeoMop-
dosiorndyeckoro pervoHa - basixam-
Anakynbckoil BhnafuHbl, Wau HxHOro
[Ipubanxauibs [8].

TeppuTopus o6cielyeMoro Xo3sii-
CTBa BXOJIUT B COCTaB IOYBEHHOI'0 pailoHa
1o/, Ha3BaHHWeM bakKaHacCKUN. ApeBHSSA
Jenbta p. Wiu - 3To o61iMpHas paBHUHA C
abcooTHBIMU oTMeTKaMu oT 340 g0 400
M, OU€Hb I0JIOT0 OMYCKAIIIASCA K CEBEPY
03. basixam. PaBHUMHHOCTH HapylleHa
JIMILIBb IPsiZlaMU U 6GyrpaMHu neckos [8].

[ToyBeHHBIN TOKPOB Pa3HOOOpPaA3€eH.

[Ipeo6saialoT TaKbIPOBUJHBIE, YaCThIO
COJIOHIIEBATO-COJIOHYAKOBaTble  TOYBBI;
0 JlempeccusiM - TakbIpbl. boJsbiioe

pacnpocTpaHeHUe UMEIOT COJIOHYaKHU [9].

[loyBeHHBIN IIOKPOB  JaHHOIO
X03§CTBAa [0 OCBOEHHUSl TOJ pHUC ObLI
npejicTaBJieH B  OCHOBHOM  TaKbl-
POBUJHBIMM [OYBaMU Pa3JIMYHOU CTe-
NeHd 3acojieHus. JTU MOYBbI 006J1afanu
HU3KHMM  COJEep:KaHUEeM TyMyca, He
npesbimiaoumero 1,0-1,2 %. I[lo mexaHu-
YeCKOMY COCTaBY JAaHHbIE TOYBbI O4YEHb
NeCTPOC/JOUCThIEe y HUX HabJaaeTcs
60J/Ib1lIOe HENOCTOSIHCTBO, pe3Kasi CMeHa
MEXaHU4YeCKOT0 COCTaBa IO OT/JeJbHbIM
rOpPU30HTaM.

B HacTosi1lee BpeMs aHHbIE OYBbI
noJi BJUSIHUEM KYJIbTYpPbl pHUca TpaHC-
dbopMupoBasncb B PHUCOBO-60JIOTHBIE
nouBkl [8].

B pucoBo-60JI0THBIX MOYBax MPO-
Ieccbl MOYBOOOPA30BAHUA UAYT OYeHb
WHTEHCUBHO, TaKXe JaHHble MOYBbI
XapaKTepU3yITCAd [OBOJBHO BbICOKUM
TEMIIOM MOOW/IM3AaMOHHBIX W MHrpa-
[[MOHHbBIX MpOIecCCOB. B cBfI3U C 3TUM
MOHUTOPUHI 3a YPOBHEM IJIOAOPOAUA
PUCOBBIX  MOYB  JOJLKHO BECTUCH
PETY/SIPHO U € 6oJiee UPOKHUM CIIEKTPOM
omnpe/iesisieMbIX CBOUCTB.

PaboThl MpOBOJMJINCH HA TSKeEJ0-
CYIJIMHUCTBIX I0YBaX JAaHHOI'0 X035MCTBa.

MeToabl  HccaefOBaHUA  06lle-
IPUHSATHIE B TOYBOBEAEHUH.
B oToGpaHHBIX mpob6ax IOYB

IPOBOJIUJIOCH ONIPe/ie/IEHHE:

a) rymyc no metoay TropuHa U. B,
FOCT 26213-91 [10], Ha aToMHO-
abcopbIIMOHHOM cCIleKTpoMeTpe Specord-
210PLUS;

6) a30T Ha OTrOHOYHOM ammnapare
TUTPOBAHHUEM;

6) MOABIKHBIX COeJJUHEeHUN d¢oc-
dopa M OOMEHHOro Kajlusi 1O METOAY
Mauuruna, (UUHAO) [11] Ha aTomHoO-
abcopbLIMOHHOM clieKTpoMeTpe Specord-
210PLUS.

PE3VYJIBTATEI U UX OBCYKJEHUE

JJ1s1 OLleHKH MOYBEHHBIX POLECCOB,
IPOUCXOAAIIMX Ha TKEeJNbIX WU JIETKHUX
[I0YBax B OCBOEHHBIX ceBoo6opoTax AD
«BBIpJIBIK» OBLIN 3a/10°)KeHbI GaJIaHCOBbIE
y4acTKd. B JaHHOW cTaTbe NPUBOASTCS
pe3y/abTaThl, NOJy4eHHbIE IO HU3Y4YEHUIO
pasinyHbIX GopM rymyca M asoTa 2-TO
6a/laHCOBOrO  y4yacTKa C  TsDKeJOo-
CYTJIMHUCTBIMH OYBaMH.

Bolia vcciejoBaHa Ce30HHasi JUHa-
MHKa TryMyca obuero 4 Bojopac-
TBOPHUMOTO, a3oTa OOLIero M Jerko-
rUJpPOJIU3yEMOTO.

Huxe NPUBOASTCS ONHMCaHUSA
pa3pe3oB, XUMHYecKMe U  (QU3UKO-
XUMHYeCKHe CBOMCTBa IIOYB BTOPOro
6aJ1IaHCOBOT0 y4acTKa.

Paspes N¢ 2 3aioxkeH B
ceBoobopore, nosie N2 5, K-6.

0-27 cM - TEMHO-Cepbli IBeT,
cpeHUM CYTJIMHOK, KOMKOBaTOM
CTPYKTYPBI, DBIXJBIH, BJAXHBIA, TyCTO
IIPOHM3aH MeJIKHMH KOPDHAMH pHCa,
BCTpevarTcs [0J1ypPa3J10KUBILIHECS
pacTuTe/bHble ocTaTku. [lepexom k
clefyrleMy TOPU30HTY 110 LIBETY CHBIN.

27-69 cM - CBeT/I0-CEpPOro IBeTa
CpelHUM CYIVIMHOK, OeCCTPYKTYPHBIH,
IJIOTHBIH, BJAXHbIH, IPOHU3aH MeJKUMU

6-M
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KOPHSIMH, peXe BCTPe4alTCcs
pa3/oKUBIIMECS CTEpHA U
[lepexopn no uBeTY NOCTENEHHBIN.

69 - 114 cM - cBeT/I0-Ceporo 1BeTa
CpelHUM  CyIJIMHOK Cc  6ejiecbiMHU
KapOOHATHBIMU NSATHAMH, VIIJIOTHEHHBIH,
BJIAQXKHbIH, B BepXHEW 4YacTH TOPU3OHTA
pelKO BCTPEYATCSd MeJKHe KOpEIIKH.
[lepexof nocteneHHbIH (0 LBETY).

114 - 155 cM - mnorpe6éHHBIN
TYMYCOBBIN TOPU30OHT o pasJio-
JKUBLIMMMUCS pacTUTEJbHBIMUA OCTaTKaMU,
JIETKUH CYTJIMHOK.

Pucoso-6010mHble
JIUHUCMblE NOY8bL.

Paszpes N¢ 4 3anoxeH B 6-M
ceBoob6opoTe, 3-bs 6purazaa, KO-1, maact
JIIOLLEPHBI.

0 - 24 cM - TEMHO-CepoOro LBETA3,
TSDHKENBIA CYIJIMHOK, MEJKOKOMKOBAaTOMU
CTPYKTYpPBl, DPBIXJbIM, BJQXKHBIH, TYCTO
NPOHMU3AaH MeJIKUMH KOpeLIKaMH, 4acTo
BCTpPEYalOTCsl 3alaxaHHble HaJi3eMHble
4yacTu JwolepHblL [lepexon k ciaeayolemMy
TOPU30HTY SICEH MO MJIOTHOCTH.

24 - 54 cM - ceporo 1BeTa TAKENbIN
CYIJIMHOK, VIUIOTHEHHBINA, TJIBIGUCTOH
CTPYKTYpPhl, BJAXKHbIH, TYCTO NPOHHU3aH
MeJKMMHM KopelikaMmu. Ilepexos mnoc-
TeleHHbIH.

54 -102 cm - cBeT/IO-Cceporo IBeTa
TSDHKENBINA CYTVIMHOK, 60Jiee TJIOTHBIN, 4eM
npeabIayIun TOPHU30HT, beccTpykK-
TYPHBIH, BJIXKHBIH, BCTpeYarTCcs
eIUHUYHble CTep)KHEeBble KOPHU JIIO-
IepHbl. B HIDKHEM 4YacTH TOpPU30HTA
BCTPEYAlOTCS prKaBble MNPOKpAIUBaHUS,
CKOIlJIEHHe KapOoHAaTOB B BHU/JEe OeJiechIx
NATEH. [Tepexon K ciaenywoleMy
TOPU30HTY sICEH IO IJIOTHOCTH.

102 - 148 cM - TEMHO-Ceporo LBeTa
JIETKUA  CYIVIMHOK, OeCCTPYKTYPHBIH,
BJIQXKHbIM, WHTEHCHMBHbIE pXKaBble IIPO-
KpallUBaHUs, BCTpPEYAETCS MHOXKECTBO
TEMHBIX NSITEeH B BUJe TOYEK, MPOJAYKThI
BOCCTaHOBJIEHHBIX MTPOLIECCOB.

noJy-
KOpHHU.

masoaicesocye-

Pucoso-6010mHble
JIUHUCMblE NOYBbHI.

Pazpes N2 6 3anokeH B 5-M
ceBoo6opoTe. 060POT MJIacTa JIOLEPHBIL.

0 - 24 cm - TéMHO-Ceporo nBera

msscenocye-

TKEJBIN CYTJIMHOK, KOMKOBaTOH
CTPYKTYPbI, BJIQXKHBIH, PBIXJbIA, TYCTO
NpOHU3aH MeJIKUMH KOpeIllKaMH.

[lepexos K cieAyrOLEMY TOPU30HTY siCeH
110 MJIOTHOCTH.

24 - 60 cM cBeTJyiO-CcEpOTO IBETA

TXKEJBIN CYTJIMHOK, YIJIOTHEHHBIH,
BJIQXKHBIH, IJIbIGUCTOU CTPYKTYPHI,
NPOHM3aH peaKUMHU MeJIKUMH
kopemkaMmu. llepexon k craegyroueMy

TOPU30HTY SICEH 1O L|BETY.
60 - 80 cM OGesnecoBaToro IBeTa
IJIMH3, BJIQXKHasl, 6eccTpyKTypHas,
IPOHU3aH e/JMHUYHbIMU MeJIKUMU
KOpHsAMHU. [lepexo/ siceH 1o L{BETY.

Pucoso-6010mHble msiicenocye-
JIUHUCMblEe NOYBWI.

JlaHHble 10 YyepeZ0BaHHUIO KYJIBTYp
2-ro 6aJIaHCOBOr'0 y4acTKa NpPUBeJEHbI B
Tabsuie 1.

[louBbl  JaHHOTO  GaJAaHCOBOTO
ydacTka (Tabsuna 2) 6oJsiee 6GoraTsl
ryMycOM M a30TOM [0 CpPaBHEHHUIO C
NoyBaMM I[epBOro ydacTka (JIérkue
no4Bbl). B mMaxoTHOM ropu30HTE rymyca
comepxkutca ot 09 mo 1,5 %. Ilo
COZIEP’KaHUI0 JIETKOTUJIPOJIU3YEMOTO
a30Ta OTHOCATCS K cpefHe- (pa3pes3 2) u
BBICOKOOOecnedeHHbIM (pa3pes 6).

Pacnpenenenue CO; kapb6oHATOB B
IPOTUBOMNOJIOKHOCTb K I0YBaM NEPBOIo
6a/JlaHCOBOrO  y4yacTKa €  TJIyOMHOH
YBEJIMYMBAETCS U JOCTUTAET BEJUYHHBI
15-20 % (pa3pe3 6). Peakuus moYBeHHOT 0
pactBopa uesoyHas. [lo cozepaHUIO
noABWKHbIX ¢opMm ¢ocbdopa U Kaaus
OTHOCATCA K BBICOKO U  CpejiHe-
obecreyeHHbIM.

B cocraBe NOIVIOLWIEHHBIX OCHO-
BaHUU mnpeobsagaer Ca u Mg, B 3HA4U-
TeJIbHOM KOJINYeCTBe NpUCyTcTByeT Na.
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,Zlf[ﬂ IMOoJIy4€HHUA BbICOKHX YPOXKaA€B

Kak oTMevasiocb BBIIIE, cpean

puca W CONYTCTBYWIIHUX €My B (GaKTOPOB IJIOAOPOAYS BaXKHOE 3HAYEHHeE
CceB0O060OPOTE KYJAbTYp (AUMEHb, JIOLlEPpHA MNPUHAAJEKUT OPraHUYEeCKOMY BeEIECTBY
U [Jp.) Heob6xoauMO o6oraileHHWe HX TO04YBbl. B  MHOTrOYMCIEHHBIX HCCJIe-
OpraHUYecKUMM BelleCTBOM, B IepBYI0 [JOBAaHUAX IOKA3aHO KOMIJIEKCHOE BO3-
oyepeib, WU BHeCeHHe MHHepaJibHbIX [JeWCTBUE TyMyca Ha arpoHOMHUYEeCKHe
yno6penuii. KpoMe  TpaJUIMOHHOrO CBOMCTBA  MAxOTHbIX  Mo4yB. [ymyc
BHECEHUS HaBoO3a HeoOX0/IUMO SBJIIETCA He TOJIbKO YHUBEPCAJTbHOMN
NpaKTUKOBAaTb MOCEBbl CHUJAEPAJIbHBIX CUCTEMOW, peryaupylolieil Mo4YTH Bce
KyJIbTYyp, HW3MeJb4eHHe U 06paTHoe QaKTopbl pa3BUTHUSA MMOYBEHHOI0
BHECEHHE B IIOYBY COJIOMbI pHCa, AsUMeHsI Tpodus U pocTa IJIOAOPOAMS, HO H
U JIpyTUX KYJbTYp, T.e. HEOOX0JUMO UrpaeT  3HAYUTEJbHYI  pOJib, KakK
co3/7aTh 0e31eUIUTHBIN 0ajaHC OCHOBHOTO HCTOYHUKA 3JIEMEHTOB
OpraHUYeCcKOro BellecTRBa. MUTAHHUS PAaCTEHUH.
Ta6siuna 3 - /luHaMuKa cogepxaHus oo61ero rymyca, %*
1-b1¥i rOT 2-oMrop 3-un rof, | 4-bidi rox
Homepa
[TouBBI poTanuu poTanuu poTayuu | poTaLuu
pa3pe3oB
Be€CHa OCEHb BE€CHa OCEHb BE€CHa BE€CHa
2 p 5 0,9 1,7 1,11 3,18 1,3 1,2
HMCOBO-00JIOTHEIE
4 1,1 1,6 0,92 2,62 1,37 0,97
TAXEJIOCYTJIMHHUCTbIE
6 1,5 2,15 1,34 3,26 1,38 1,43

*[IlpeniieCTBEHHUKH U KyJbTypbl CeBOOGOpPOTAa MNPHUBELEHBI B O0OOBEKTE HCCIEJOBAHUHU

(Tabanna 1)

M3 Tabsuubl 3 BUAHO, YTO
cojiep>kaHue O6IIero rymyca OTJHYAEeTCs
B 3aBUCHUMOCTH OT CpoKa o0TO6opa
MMOYBEHHBIX 06pasuoB U oT
npejiecTBeHHUKA. K KOHIy ce30Ha, T.e.
OCEHbI0 KOJINYEeCTBO 006111ero U
BOJIOPAaCTBOPUMOr'0 rymMyca B Mo4Bax 2
pa3pesa BO3pOCJO B 2 pa3a U PaBHSJIOCh
1,7 %, a BogopactBopumoro- 0,004 %
COOTBETCTBEeHHO. Takasi 3aKOHOMEPHOCTb,
CBsI3aHHAasi CO CPOKOM 0T6GOpa 06pasLoB
HEKOTOPbIMH KOJIEOAHUSIMHM XapaKTepHa
JUIT BCeX TO04YB, BO BCEX KYJbTypax
ceBo06OpOTa, T.e. K KOHIy Ce30Ha
KOJIMYeCTBO TyMyca  yBeJHWYUBaETCH.
WckaoyeHue  COCTaBJISIIOT  MOYBBI  C
npelleCTBEHHUKOM  06OpOT  IJIacta
JIIOIIEPHBI, TZle Pa3HUIA B COJEepKaHUU
rymyca B Hadaje M B KOHIlE Ce30Ha
HeboJibias. O6IIero rymyca cofepaaioch
OoJibllle BCero Ha BapuWaHTax, TIJie

npe/illieCTBeHHUKOM ObLI 060pPOT MJacTa
JwouepHsl - 1,5 %. B BapuaHTax e, rae
npeJlIeCTBEHHUK IJIACT JIIOLEpHBI GoJiee
6/1aroNPUATHBIMH GbLIU TOYBBI TSKEIOTO
MeXaHU4YeCKOTO COCTaBa. JTO XapaKTEePHO
U JIJIs BAPUAHTOB, TJle MpeJIecTBEHHUK
o6opor maacta. OceHbl0 HauboOJIbIIEE
KOJIMYECTBO TyMyca HaKalJIMBaJoCh B
NnepBbId roJi POTAIllMM B BapWaHTax Ha
TSKENBIX 110 TPAHYJIOMETPUYECKOMY COC-
TaBy NO4Bax. Takas ke 3aKOHOMEPHOCTb
COXPAHSETCS U OCEHBIO C/IE/YIOIIEro roja.
CozmepkaHue TryMyca B 3TOT TEpPUO/,
YBEJIMYHUJIOCH 110 CPAaBHEHUIO C UCXOJHOHN
no4BOH (BecHOM) 6osiee 4eM B 3 pasa.

KoJsinuecTBO rymyca BoJopacTBOpH-
Moro (Tabsiuna 4) Takke U3MEHSJIOCH MO
¢dbasam BereTanuu puca, yBeJUIUBaIOCh B
KoHIle ce30Ha. CoAeprKaHUe MOCJeHEro
ObLJIO TAKXKe BbILIE B TSDKENBIX MOYBAX,
YyeM B JIETKUX.
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Ta6suna 4 - /luHaMuKa coJiep:kaHusi BoAopacTBOpuMoro rymyca, %*

" . . 4-pId
1-p1¥i rog 2-ouron 3-ui roj,
Homepa [To4yBbI oTal U OoTaluH oTal U ron
paspe3oB P P P poTanuu

BeCHa OCeHb BeCHa OCeHb BeCHa BeCHa
2 > . 0,002 | 0,004 | 0,004 | 0,006 | 0,008 0,011
4 Tﬂig’l‘;‘; Fj’l’:}’;‘?;‘;e 0,003 | 0,005 | 0,002 | 0,005 | 0,007 0,011

6 y 0,004 | 0,004 | 0,003 | 0,004 | 0,004 0,03

*[IpenliecTBEHHUKH W KyJbTYpbl CeBOOGOpPOTa MNpPUBELEHbl B OOBEKTe HCCIeJ0BaHUU

(Tabsuna 1)

TakuM o06pa3oM, rymyc, HaKONUB-
LIMHCS K OCEHW IEePBOro roja poTauuu K
BECHe CJeAyIIIero roja, pe3KOo CHU-
»)KaeTcsl 3a MCKJYeHUEeM JIOIepHbl MOJ
nokpoBoM. OceHbIO 3TOro roja cojep-
>KaHUe TyMyca HaMHOTO YBEJUYHUBaeTCs U
CTAaHOBUTCS NOYTH B 2 pasa BblllE, YeM
OCeHbI0 MpPOULIOr0 Troja II0 BCeM
BapHaHTaM, Ha BceX TUMNax NMoyB. BecHoi
TPEeThEro rojla ero cojep:kaHue Ha BCeX
BapHaHTaX CHU3WJIOCh MO CPAaBHEHUIO C
OCeHbI0 TMpeablayllero roja. BecHoit
4eTBEPTOTrO rojila poTaly Ha BCEX OYBaAX,
KpoMe paspe3a N2 6 BTOpOro 6ajiaHCOBOIO
y4yacTKa, KOJIMYECTBO [yMyca CHHU3WIOCh MO
CpPaBHEHHIO C BECHON MpeAbIAYILEro roja.
Kaxapli rog, B mepe3suMOBaBILMX [OYBAX, Te.
BECHOM KOJIMYECTBO r'yMyca CHKaJIOCh.

I[[aHH]:;Ie, IMOoJIy4eHHbIEe no
HN3MEHEHHIO KOJIn4eCTBa rymyca B
TedeHHe pdaa JIeT I10 IMoJIAM ceBoo6op0Ta

AO «DBBIPJBIK» MMOKa3bIBaloT, 4TO
CeBOOOOPOT, TNpPHUMEHSIEMBIA B  3TOM
X03SUCTBE CIIOCOOCTBYET HAKOIJIEHUIO
OpraHUu4YecKux BEIEeCTB u ero

CTaOUJIM3aLUHU, XOTS HaOJI0aeTCs I0Teps
ero BecHou. MUcxoas U3 3TOro HeOO6XOIUMO

Ja/bHelllee  W3y4eHWe  TyMyca M
HaxoX/leHUe MyTeN ero CTabuanu3alnHu.
CoBepiieHHO WHas KapTHHA IO
¢daszam BereTtauuy puca HaAOJIIOAAETCA TIO
COJlepKaHUIO0 azoTa JIETKOTHU/IPO-
JIU3yeMOr'0, KOJINYeCTBO KOTOpPOro B

KOHIle Ce30Ha HIKE, 4YeM B Havasle BO BCeX
nousax (Tabsauua 5).

Ta6sauna 5 - /luHaMuKa cofiepKaHUs pa3JMYHbIX GOpM a3oTa

O6wyuit asot, % JlerkoruzpoJin3yemMbl
a30T, MI'/KT

Paz- MoYBL 1-b1ii roz 2-oii rof 1-blii rOA 2-ofi rof
pesbl poTanuu poTanuu poTanyu poTanuu
BecHa | OCeHb | BecHa | OCeHb | BeCHa | OCeHb | BecHa | OCeHb

2 Pucoso- 0,037 | 0,075 | 0,056 | 0,056 | 72,8 | 53,2 | 1057 | 79,1

60JIOTHBIE

4 S —— - - | 0056 | 0,050 | - - | 1008 | 84,0

6 HUCTBIE 0,125 | 0,075 | 0,077 | 0,059 | 116,0 | 83,0 185,5 96,0

[Ipu aTOM Hanbo IblIEEe KOJUYECTBO
aszoTa TUJAPOJIA3YEMOT0 COJepXajoch B
TSOKEBIX IOYBAax MO 060pOTy ILIacTa
gwouepHbl: 116 Mr/kr B cioe 0-24 cm u
109 wmr/kr B cinoe 24-80 cm. K koHIy
Ce30Ha 3TH N0Ka3aTeJu CHU3UJINCh I0YTH
BaBoe g0 86 wmr/kr u 50,4 wMr/kr
cooTBeTcTBeHHO. KosinuecTBO Jierkorug-

poJIN3yeMOro a3oTa BeCHOW 3-ero roja
poTauMy ObLJI0O HAMHOTO BBIIIE, YEM
OCEHbI0 MPOILJIOro To/ia, T.e. 3a 3UMY €ro
KOJIMYECTBO YABOUJIOCH.

BecHoll HawuGoJiblllee KOJHUYECTBO
as3oTa CoJlep)KaJioCb B BapHAHTE «JIO-
[lepHa Mo/JI MOKPOBOM MIIeHHUIIbI». OCEeHbIO
coJlep>kaHue a30Ta BO BCeX BapUaHTax
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OCTaBaJIOCb IOYTH HEHW3MEeHHbIM, 3a
HCKJIIOUEHHMEM BapUaHTa, 0 KOTOPOM peub
nJa Bbille. Ha BapuaHTax, rfe puc
BhIpallMBaeTCcs BTOPOH roJi (puUcoBHUIlE)
cojieprkaHue 00IIero a30Ta YMEHbIIWIOCh
MOYTH B/IBOE.

B pHCOBO-00JIOTHBIX TSXKEJIOCYT-
JIMHUCTBIX NIOYBAX C 3TOU e KyJbTypOHU B
0-27 cM cJioe o61Iero a3oTa CoAepKaaoch
B HayaJie ce3oHa Takxke 0,037 %, B KOHIE —
0,075 %; B cioe 27-48 cM Bo3pocyo C
0,027 % po 0,055 %, a B ropusoHTe
48-69 cm ¢ 0,009 % yBesnnuusoCb [J0
0,040 %, T.e. 3Mechb Ta Ke TeHAeHIUs K
yBEJIMUEHHUIO, YTO U Y TyMyca.

B TSOXeNOCYyIIMHUCTBIX TOYBaX C
060pOoTOM TIJIacTa JIOLEpPHbl BeCHOH
coZiep)aJjiocb HauboJiblilee KOJHUYECTBO
obulero aszotra - 0,125 %, kotopoe B
OTJIMYUH OT JPYTHUX IOYB CHHU3WJIOCHh U
coctaBuyio 0,075 % B KOHILie ce30Ha. JTO
CBSI3aHO C TeM, YTO M0YBa HAaX0/JUJIACh MO/
3aTOIJIEHWEM BCE JIETO W MPOU3OIIJI0
BbIMBIBAaHUE BOJIOPACTBOPUMBIX r'yMyca U
a3oTa. HecMoTpst Ha 3TO, Kak NOKa3bIBAIOT
JaHHble, B 3TOM IOYBe O0OILIEro asoTa B
KOHIIe Ce30Ha ObIJIO CTOJBKO e, a HUHOT/a
Y 60JIbIlle, Y€M B IPYTHUX [10YBAX.

Takum o6pa3oM, O6oJbllle TyMmyca
0o61lero M BOJAOPACTBOPHMMOTO COAEp-
»KaJIOCh B TSDKEJIBIX MTOYBAX, YEM B JIETKUX,
o 000pOTy ILJIacTa JIKOIEPHbI, YeM II0
IJIACTy. JTO TaKXe XapaKTepHO U AJis
a30Ta 0611[ero Y JIETKOTHU/IPOJIU3yeMOTO.

B TskésnbIX MOYBaxX CcofeprKaHUe
a30Ta ¥ TryMyca BbIllle B CBSI3U C OoJiee
0J1arONpPUATHBIMH  YCJIOBUSIMH TyMYCO-
00pa3oBaHUs B HUX M 3aKpeIlieHHus
OCHOBHOM MacChl T'YMYCOBbIX BeIECTB C
KaJIblIUEM W TJIMHUCTBIMM MHHepaJiaMy,
4YTO COOTBETCTBYET pe3y/abTaTaM,
MOJIyYEHHBIM y4YEHBbIMU, NTPHUBEAEHHBIM B
0030pe JIMTEPATYPHI BHIIIIE.

CpaBHUTeJIbHAsA  XapaKTepUCTHUKA
coJiep>kaHus a30Ta Mo roflaM MOKa3bIBaeT,
YTO €ro KOJIMYEeCTBO OCTaéTcsd CTa-
OUJILHBIM, PE3KUX U3MEHEHUUN B CTOPOHY
yBeJIMYEHUs WM  YMeHblIeHUs  He
MPOUCXO/IUT.
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OnpeneneHve o06uEero W BOJO-
pacTBOpUMOro rymyca, oOLero U
JIETKOTH/IPOJIM3yeMOTO a30Ta I0Ka3asio,
YTO UX COZieprKaHHWe OOoJibllle B TSMKEJbIX
MmoyBsax, 4yeM B Jierkux: 1,34 %; 0,004 %;
0,125 %; 88,0 Mr/Kr COOTBETCTBEHHO.
O6uiero rymyca cofepaJjoch 60Jibllie
BCEro B  BapWaHTax, [I/e  Ipej-
IIeCTBEHHUKOM ObLI  000pOT TMJacta
awouepHbl 1,5 %. B BapuaHTax, Trfe
npejlIeCTBEHHUKOM OBl IJIAcT  JIto-
LepHbl, 6oJiee OGJIAronpUsATHBIMU ObLIX
IOYBbI TSDKEJIOr0 T'PaHYJIOMETPHUYECKOTO
cocTaBa.

3AKJ/IIOYEHHUE

[Ipy  WCNOJb30BAaHUU  TSKEJI0-
CYTJIMHUCTBIX PUCOBO-60JI0THBIX OYB MO/,
MOHOKYJIBTYPY puca MUHepaJibHast
MaTpvla TepsieT CBOU eCTeCTBEHHbIE
CBOWCTBA, HECMOTPS1 Ha BBICOKYIO JIHC-
NePCHOCThb, OOYCJIOBJEHHYIO TSIKEJIbIM
rpaHyJIOMeTpUYEeCKUM cocTaBoM. Ho mpu
COOJII0J)eHUU Hay4YHO-000CHOBAHHOM CHC-
TEMBbl PHUCOBOTO CeBOOGOpPOTA TPaAHC-
dopManus MUHepaJbHON MaTpPULbl 3TON
NOYBbl BbIpakeHa cyabee. Ho npu
6ecCMEHHOM BbIpAl[MBAHUU pPHCA MOLYT
OPOM30UTH U3MEHEHUSIX XUMHYECKUX
CBOMCTB MHWHEpPA/JbHOW MaTpULbl JaHHbBIX
MIOYB.

Takum o6pa3omMm, Hccae/[0BaHUS,
NpOBeAEHHBIE B  TKEJOCYIVIMHUCTBIX
PHUCOBO-60JIOTHBIX MOYBAX AKJAJTHMHCKOTO
MacCMBa OpOIIEHMs], TOKasaJld, 4YTO
ceBO0OOpPOT, MNpuMeHseMbldi B AD
«BBIpJIBIK» B OCHOBHOM, CIOCOGCTBYET
HOJAJEPKAHUIO EeCTECTBEHHOTO  ILJIOZ0-
pPOUS JAHHBIX TOYB.

OnTuUMasibHBIM YPOBEHb IJIOJ[0OPO-
[l TOW WUJIM MHOM NMOYBbI, KAK U3BECTHO,
ompeJesisieTcsi TaKUM COYeTaHHUEM eé
OCHOBHBIX CBOWMCTB U IOKa3aTeJsiel, mpu
KOTOPOM MOTYT G6bITh HaubGoJiee MOJIHO
HCII0JIb30BaHbl BCE KU3HEHHO BaXKHbIE
JUIS pacTeHUd GaKkTOpbl U peajn30BaHbI
BO3MOXHOCTHU BBIpAl[MBAEMbIX CEJIbCKO-
X03HUCTBEHHBIX Ky/abTyp. Kak mokasanu
Hallld MCCJAEJOBaHUs], YTOObl JIOCTUYb
TAaKOTO COYETAaHHWS CBOWCTB M IIOKa-
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3aTesied, OJHOr0 COOJIIOJleHUsl 4epe- COeJJUHEHUM as3oTa. 3HAYUTeJbHOE BHU-
JIOBAHUS KYJBTYp MO MOJIIM CEBOO60OPOTAa MaHUEe HEO0HXOJUMO YAEJUTh MOBbILIEHUI0
Maso. Heo6xogumMo NpPOBOAUTH PAA,  BaKHeHIIero IoKasaTess IOTeHIHa/b-
arpoTexXxHUYeCcKUXx W  JPYyrux Mepo- HOro IJIOAOPOAHYS MOYB — COJEPKAHUIO B
NPUATUH, CIOCOOCTBYIOIIUX JIOCTHXKEHHUID HUX TyMyca C TOMOIIbI0 Pa3UUYHbIX
OJIM3KUX K ONTUMaJbHOMY JJisl pACTEHUW Cnoco60B M MPUEMOB peryjupoBaHUsl eé
puca coAep)XaHHK B HUX TNOABWKHBIX IJIOAOPOAUSI.
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M.A. U6paeBal
AKJIAJIA CYAPMAJIbI AJIKABBIHBIH, KYPIILICA3/Ibl TOIbIPAFbIHBIH, KYHAP/IbIFbI
(«BBIPJIBIK» AK MBICAJIBIH/IA) 2- LI BOJIIMI

16.0. OcnaHnos ambiHdaFsl Kazaxk monblpaKmaHy HCaHE a2pOXuMusl FblAblMU-
3epmmey uHcmumymol, 050060, Aamamel K., aa-@apabu dauFulibl, 75B, Kazakcmad,

e-mail: ibraevamar@mail.ru

Makanaza Axgasa cyapMajbl aJKaObIHbIH ayblp casfbl KypilrTi 6GaTnakThl-
TONBIPAaKTapblHJAA KYPri3iJreH 3epTTeyJepAiH HaTHXeJsepi KeaTipiireH. Ayblp TONbIpaKTa
J)KeHIJI TONbIpaKKa KaparaH/a >KaJlllbl )KoHe CyJa epUTiH KapallipiK MeJIllepiHiH Kell eKeHJIri
aHbIKTaaAbl. COHbIMEH KaTap, ayblp MexaHUKaJbIK KypaMJaFbl KYpPilITi-6aTHaKThl TONbIPaKTap
KabaTbl MeH JKOHBIIIKA KabaTbIHbIH aWHa/JbIMbl OOMWBIHIIA aWHAJBIMBIHBIH, 0GapJibIK
KbUIJAPbIHAA KapallipiKTiH Kell MeJillepi >KWHaJ/IFaHbl aHbIKTaJAbl. KapamipikTiy MeJiuiepi
facTankpl TONBIPAKIEH CaJbICThIpFaHJAa (kekTeMze) Ky3ze 3 ece ocri. Cyna epuTiH
KapallipikTiH, MeJiiepi Je Kypiml eciMAikTepiHiH ¢asasapbiHa 9p TypJsi 6oJsbl KoHe
MayCbIMHBIH COHbIH/A 6cTi. CoHZali-aK, COHFBICBIHBIH MeJIIIepi e KeHi TonbIpaKKa KapaFaHzja
aybIp TONMbIpaKTap/a *ofapbl 6046l 2KeHisn bIAbIpalThIH a30TThIH MeJlllepi 60MbIHIIA, Kypill
eciMzikTepiHiH ¢asanapeiHfja MyJJe 06acka KepiHici 6ailiKasaabl, OHbIH MeJiliepi 6apJiblK
TOINbIpaKTapAa MayCbIMHbIH COHbIHJA KOKTeMre KapafaHJa TeMeH 060Jjbl. COHbIMEH KaTap
»KOHBIIIKA KaGaTbIHbIH aliHaJIbIMbl OOMBIHILA ayblp TONBIPAKTA XeHiJ bIAbIPANTBIH a30TThIH, €H,
kemn MeJepi 6osaabl: 0-24 cMm Kabarra 116 mr/kr xoHe 24-80 cMm Kabatta 109 Mr/kr. An
MayCbIMHBIH COHbIHA Kapad Oy KepceTkimTep eki ecere, coiikeciHme 86 Mr/Kr jXoHe
50,4 Mr/kr pgeiliH azaizpl. Ayblp TONbIpaKTapja a3oT MeH Kapallipik MeJIlepiHiH »KoFapbl
6oJsiybl, OHJAFbl KapaurpikTiH Ty3inyiHe KoJslailibl KaFJailjlapFa >KoHe KapalipiHzi
3aTTapbIHbIH, Heri3ri GeJiiriHiH KajabLU{d MeH ca3[bl MUHepaJiJjJapMeH OeKyiHe GailJlaHbICThI
»KOFapbl 60Jafibl, OYJ KOFapblJa a/ebueTTepre IIOJyJa KeaTipijireH FalablMAapAblH aslfaH
HOTWXeJiepiHe caMkec KeJsefl. A30T KypaMbIHBIH, KbliJap G6GOMBIHIIA Ca/bICThIPMaJIbl
CUIIaTTaMachl OHBIH MeJillepi TYpakKTbl 6GOJbIN Ka/JaTbIHbIH KepceTesi, ecy HeMece KeMy
GaFbITbIHJA KYPT e3repicTep oK. Ocblaafiia, »KaJlbl )KoHe Cy/la epyUTiH KapallipiKTiH, XaJnbl
»K9He KeHiJI bIAbIPAalThIH a30TTbIH MeJI1Iepi »KeHiJ1 ToNbIpaKKa KapaFaH/ia ayblp TONbIPaKTapAa
)ofapel: TuiciHume 1,34 %; 0,004 %; 0,125 %; 88,0 mr/kr. Xannel kapauripikTiH eH ken
MeJIiepi )KOHBIIKA KaOaThIHbIH, alHaJbIMbI 60JIFAH HYCKasapja Tabbiabl 1,5 %. Anfel eric
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»KOHBIIIKA KabaThl 60JIFAH HYCKaJap/a ayblp MexXaHUKaJbIK KypaMaaFbl TONbIpAaKTap Gipimama
KOJIalJIbl 60JI/bI.

Tyiiindi ce3dep: ayblp ca3fAbl-6aTHAKTbl TONBIPAKTAp, KaJIbl JXKoHE CyJa EpUTiH
Kapauipik, >kaJIlbl )KoHe KeHiJ blIbIpaliThIH a30T, TONbIPAK KeCiHiaepi.

SUMMARY
M.A. Ibraeva?

FERTILITY OF RICE-SWEET SOILS OF THE AKDALA IRRIGATION MASS (ON THE EXAM-
PLE OF AF "BYRLYK"), PART 2
1Kazakh Research Institute of Soil Science and Agrochemistry named after
U.U. Uspanov, 050060, Almaty, 75 V al-Farabi ave, Kazakhstan,
e-mail: ibraevamar@mail.ru

The article presents the results of studies carried out in heavy loamy rice-boggy soils of
the Akdala irrigated massif. It was found that more total and water-soluble humus was contained
in heavy soils than in light soils. At the same time, it was revealed that in the rice-boggy soils of
heavy texture along the layer and turnover of the alfalfa layer, the greatest amount of humus ac-
cumulated in all years of rotation. The humus content in autumn increased more than 3 times as
compared to the original soil (in spring). The amount of water-soluble humus also varied in the
phases of rice vegetation and increased at the end of the season. The content of the latter was
also higher in heavy soils than in light soils. A completely different picture for the phases of rice
vegetation is observed for the content of easily hydrolyzed nitrogen, the amount of which at the
end of the season is lower than at the beginning in all soils. At the same time, the largest amount
of hydrolyzable nitrogen was contained in heavy soils according to the turnover of the alfalfa lay-
er: 116 mg / kg in the 0 - 24 cm layer and 109 mg / kg in the 24 - 80 cm layer. By the end of the
season, these indicators had almost halved to 86 mg / kg. and 50.4 mg / kg, respectively. In heavy
soils, the content of nitrogen and humus is higher due to more favorable conditions for humus
formation in them and the fixation of the bulk of humic substances with calcium and clay miner-
als, which corresponds to the results obtained by scientists given in the literature review above.
Comparative characteristics of the nitrogen content over the years shows that its amount re-
mains stable, no sharp changes in the direction of increase or decrease occur. Thus, the content of
total and water-soluble humus, total and easily hydrolyzable nitrogen is higher in heavy soils
than in light ones: 1.34 %; 0.004 %; 0.125 %; 88.0 mg / kg, respectively. The most common hu-
mus was contained in the variants where the precursor was a 1.5 % turnover of the alfalfa bed. In
the variants where the alfalfa layer was the predecessor, soils of heavy texture were more favora-
ble.

Key words: heavy loamy rice-boggy soils, total and water-soluble humus, total and easily
hydrolyzed nitrogen, soil sections.
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3ACOJIEHHUE U MEJIMOPALIMA ITIOYB
I'PHTH 68.31.26; 68.31.27 DOI110.51886/1999-740X_2021_3_17

C.II. MaxmaakanoB!, A.M. Taraesn!

WHTEHCUBHBIE METO/AbI YJIYYIHEHHA MEJIMOPATUBHOTI'O COCTOAHHUE
OPOLIAEMBIX 3EMEJIb TYPKECTAHCKOU OBJIACTH

1CenbCcKOX035TICMBEHHAS ONbIMHASL CMAHYUS X10NK08odcmaa u 6ax4esodcmaa,
KaszaxcmaHu, TypkecmaHckas o6aacms, Makmaapaasckuil patioH, AmakeHm,
yn. Jlabopamopuas 1a, KazaxcmaH, e-mail: kazcotton1150@mail.ru

AHnHomayus. B jaHHOU cTaTbe NpHBeJeHbl pe3yJbTaThbl NpUMeHeHUs], 3QPeKTUBHOCTH U
IperMMylllecTBa MeToJa IJIAHMPOBKM OpOIIAeMbIX CpeJHe3acoJIeHHbIX 3eMesb B YCJOBUAX
TypkecTaHckol o6.J1acTd. llenblo McciejoBaHUA ABJsAETCA ONpeJie/ieHHe U3MeHeHHUsl CBOMCTB
OpoIaeMbIX CepO3eMHbBIX TOYB TypKeCcTaHCKOHN 06JIaCTH MO/, BJAUSHUEM JIa3€PHOU IJITAHUPOBKH,
a TakKe pa3paboTKa pelleHUH, HallpaB/JeHHbIX Ha MOJy4YeHHe BBICOKHUX U CTAOUJIbHBIX YPOXKaeB
0Te4YeCTBEHHOTO CcOopTa XJom4yaTHHKa «MakTaapan-4017», myTeM 3KOHOMHM NOJMBHBIX BOJ,
yCTpaHEeHHUs COJIeBbIX NATEH, U NOBBIIIEHUs TIOYBEHHOTO0 M1o0pous. [lo pe3yibTaTaM Hay4HO-
HccefioBaTe/IbCKOM  paboTbl Ha 3KCIEePUMEHTAJbHOM I0Jle, BbISIBJEHBbl CjeAyloliue
NperMylllecTBa JAaHHONW TEXHOJIOTUM MO CPaBHEHMIO C TPAaJAMIMOHHBIM CIIOCOGOM: 3KOHOMMHA
opocuTesbHOM BoJbl Ha 30 %, CHMXKeHHe 3aco/leHHs] I04YBbl, paBHOMEPHOE YBJa)KHEHNe NT0YBbI,
paBHOMEpPHAsd BCXO0XeCTb CeMsH, paBHOMEpHOe IOfBJIeHHMe BCXOZOB; IOBBLILIEHHE YpoxKas
O0Te4YeCTBEHHOI'0 COpTa XJon4aTHUKa «Makrtaapan-4017» Ha 3,7 1/ra, AomoJiHUTeJbHas
NpUOBbLIb 33 CYET I[OBBIMIEHUS YPOXKAHHOCTH KyJbTYp CcOCTaBjisieT 57,4 ThIC. TeHTe.
[IpefcTaB/ieHHble TEXHOJOTUM BK/IOYAIOT B ce0s1 MpaKTHUYeCcKHe pa3paboTKH, HalpaBJeHHbIe Ha
6oJiee 3pPeKTUBHOE UCIO0Ib30BaHNE BOJAHBIX U 3€MeJIbHbIX PeCypCcoB, IOCPeACTBOM Ja3epHOH
IJIAHUPOBKM OpOLIaeMbIX 3acojleHHbIX 3eMeJib. OCHOBHOM Ile/bl0 MJAHUPOBKM 3eMesb B
CeJIbCKOM XO349WCTBe $BJAETCA YCTpaHeHWe HEepOBHOCTH NOBEPXHOCTU MO0Jisl, KOTOpas
3aTPYAHAIOT NpPOBeJeHHe MOJUBHBIX U MEeXaHU3WPOBAHHBIX arpOTeXHUYECKHUX MepONpUATHM.
PoBHasi NOBepPXHOCTH 10JisA 06ecnedrBaeT 3P PEeKTUBHOE UCIOJIb30BaHNE OPOCUTEbHBIX BOJ, UX
paBHOMEpPHOE paclipejiesieHHe 10 MO0 U YBJAKHEHHE IO0YBbI, CIOCOOCTBYET PABHOMEPHOMY
pOCTy IOCEBOB 3a CUeT 33a/leJIKU CeMSIH U PAaBHOMEPHOI'0 BHECeHUs y00peHUH Ha 0JMHAKOBYIO
IJIyOMHY W, C/leloBaTesIbHO, JAajbHellleMy paBHOMEpPHOMY pPOCTY pacTeHHH U TMOJy4YeHUIo
BBICOKOI'0 YpO>Kas.

Knrouegole
YPOXKANHOCTb.

c/s108d: XJIOMYATHHK, COPT, IIJIAHUPOBKA IIOYBbI, 3aCOJIEHHE I0YBbI

BBEJJEHUE

B opowmaemom 3emnenenuu Typkec-
TAaHCKOMW 06J1acTH, B NOCJeJHHE TOJbI U3-
32 HepalMOHAJbHOTO MCHOJIb30BaHUSA
3eMeJib M HEPEryJspHOro INpoBeAeHUs
MeJIMOPATUBHbIX MEpONpPUATUHI B
CTapoopoIllaeMON  30He,  MNPOU30IIO
NOJHSTHE YPOBHS MUHepPaJU30BaHHBIX
FPYHTOBBIX BOJI U BTOPUYHOE 3acCOJieHUe
M0YB, UYTO OTpasWJOChb Ha CHIKEHUU
ypoxas XJIOTIKa-ChIPIA. [lnomaau
He3aCoJIeHHbIX MOYB B 3TOM peruoHe U3
roga B TOJ COKpallaloTcdA, a TaKxke
omymaetcs JepULUT BOAHBIX PECYPCOB.

B ycioBusix mporpeccupyouiei
JeryMUpUKaIMU UM Jerpajjaliud IMoyYB
TypkecTtanckod o6JiacTv, Heo6xoAuMa
pa3paboTKa TEXHOJIOTHUU 0 COXPAaHEHHUIO

M TOBBIIIEHUI0 TJIOAOPOJAUS CeJbCKO-
XO3SIMCTBEHHbIX YroAiMi, Ha OCHOBeE
NpUEMOB arpoMeJjiMopalnMu Jerpajupo-
BaHHBLIX 3€eMeJib MW JajibHelllee BHE-
peHHe BoJl0-pecypcocbeperamiiux UHHO-
BallMi B NpPaKTUKy 3eMJie- U BOJO-
nosib3oBaHusg. OT ero ycTOUYHUBOro
Pa3BUTHSA 3aBHUCHUT 0J1aronoJy4yMe MHOTO-
YHCJEHHOI'0 CeJIbCKOro HaceJIeHUs, a
TakK»Xe obecrneyeHue MPO0BOJbLCTBEHHOU
©€e30IMacCHOCTHU CTpaHBbL. YcroniunBoe
pa3BUTHE CeJIbCKOT0 X03dHCTBa
npejnoJjiaraeT TMOUCK 0ajlaHCa MeXAay
BBITOIAMU U U3JIepKKaMU KaK 3KOHO-
MHUYECKHMU, TaK U 3KOJIOTUYECKUMHU.

B Ilocsmanuu Ilpe3upgeHTa CcTpaHbI
Kaceim-Komapra TokaeBa ot 02.09.2019 r.,
ocoboe BHUMaHHe 06palleHo Ha
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pasButue AIIK: «Cesbckoe XO3SWCTBO —
Hall  OCHOBHOM  pecypc, HO OH
HCII0JIb3yeTCs AaJeKo He B MOJHOH Mepe.
Hama 3aza4a - o6ecrnedynTh 3¢ PeKTHBHOE

HCIIOJIb30BaHUE 3eMJIU» —  OTMETUJ
[Ipe3supeHt [1].
B nocnanum Ilpesupenta Pec-

nyosuku Kasaxcran K. TokaeBa ot 1
cenTs6ps 2020 roga «KasaxcraH B HOBOM
peasbHOCTU. Bpems JelcTBUI», Takxe
OTMEYEHO, YTO KOHKYPEHTOCIOCOOHYIO
3KOHOMHUKY HEBO3MOXHO CO034aTh 06e3
pPa3BUTOrO CeJbCKOTO X03s1McTBa. Cepbes-
HbIM 6apbepoM OCTalTCS TEeXHOJIOTHU-
YeCcKd yCTapeBLIMe CUCTEMbI OpPOLIEHUS.
[lorepu Boabl jgocturatotT 40 %. [uasa
BojodebunuTHoro Kasaxcrana Takue
nokasaTesiM HejonycTtumbl. HyxHo obec-
NeYUTb HOPMATHUBHO-NPABOBOE pETY/H-
poBaHuMe JaHHOM cdepb, a TakKxe
pa3paboTaTh IKOHOMUYECKHE CTHUMYJIbI
IJsS  BHEAPEHUS COBPEMEHHBIX TeX-
HOJIOTUH U UHHOBaUuii [2].

[loaToMy, OAHOW K3 aKTyaJbHbIX
npob6seM xJomkoBoAacTBa B  Typkec-
TAaHCKOU 006J1acTH, SIBJSIETCS Yay4lleHHe
MeJIMOPAaTUBHOI'O COCTOSIHUSI OpOLIaeMbIX
3eMeJib M Ha CEroAHSAUIHUHN JeHb Ha3peJsa
HeOOXOAMMOCTb Iepexofia Ha HOBbIE
3pdekTUBHBIE U  JAOCTYIHbIE BOJO-
pecypcocbeperatouidx TexHoJsioruu. [lpu-
MeHeHHe MeTOo/la Jla3epHOU MJIAaHUPOBKHU
CEeJIbCKOXO3SIUCTBEHHBIX 3€MeJIb SIBJISIETCS
ONHOW W3 TaKWX WHTEHCUBHBIX TeX-
HOJIOTUH.

Jas

BaHHA

paLMOHaNbHOIO
BO/IHO-3€MeJIBHBIX  PecCypCoB,
ydeHble TOO «CesbCKOX03MCTBEHHAsA
ONbITHAsi CTaHLUS XJONKOBOJCTBA U
06axyeBOJACTBa» BHeJApsAeT B MpOU3-
BO/JICTBO HHTEHCHBHbIE pa3paboOTKH IO
NoBbIIeHNI0 3$EeKTUBHOCTH, peHTa-
6eJIJbHOCTU M KOHKYPEHTOCIHOCOOGHOCTHU
CeJIbCKOXO3MCTBEHHOI0  MPOM3BOACTBA.
Bbicok03ddeKTUBHOE CelbCKOXO3SMCTBEH-
HOe TIPOM3BOJACTBO HEBO3MOXHO 0e3
pa3paboTKU M BHeJADPEHHUS BOJAO-pecyp-
cocbeperamiUx TEXHOJOIMH, obecreyu-

HCITIOJIb30-
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BaIOIIUX BBICOKHE SKOHOMHYECKHE
pe3yabTaThI.

[IpeacTaBieHHbIE WHHOBalLlUH
BKJIOYAIOT B  Ccebsd  IpaKTHYECKHe

pa3paboTKM, HalpaBJeHHble Ha 6oJee
3pdeKTUBHOE UCIOJb30BAHHE BOJHBIX U
3eMeJIbHBIX pecypcos, a TaKXe
MUHepPa/JbHbIX yJ0OpeHUH MOCpeACTBOM
JIa3epHOM  IJIAHUPOBKM  OpOLIaeMbIX
3aCOJIeHHBIX 3€MeJlb.
MATEPHAJIBI U METO/bI

[losieBble ONBITBI MPOBOJUJIM HaA

Hay4HO-3KCIEePUMEHTAJbHOM ydacTke

TOO «CenbCKOX03dAHCTBEHHAs OINbITHad
CTAaHIUSA  XJONKOBOACTBA U  Oaxdye-
BO/ICTBa», pacnoJio’)keHHOM Ha

TeppuTopuud MakTaapasbCcKoro paloHa
TypkecTaHCckOl 00/1aCTH 10 MeTOJAUKE
[OJIEBbIX M BereTalMOHHBIX OIBITOB C
XJIoYaTHUKOM [3].

Jnsa  co3maHusg  6JIATONPHUATHOIO
a30THO-GOCHOPHOr0 pexuMa MUTAHUSA
pacTeHU# B yCJOBUAX CEPO3EMHBIX N0YB,
ObIM  TNpPOBeJleHbl HCCJAEJOBaHUS IO
YCTAaHOBJIEHUIO TNPUMEHEHUS ONTHMaJjlb-
HbIX HOPM MUHEpaJbHBIX YA400peHHUU Ha
[oCeBax OTEeYEeCTBEHHOr0 COpTa XJION-
yaTHUKaA «MakTtaapan-4017».

Llenbro HccaegoBaHUS — SABASETCS
onpeJiejieHMe U3MeHEHUs CBOWCTB Opo-
lIaeMbIX Cepo3eMHbIX No4B TypkecTaH-
CKOW 006J1aCTH 1O/, BJUSHHUEM Ja3epHOU
IUVIAHUPOBKM, a Takxe pa3paboTka
pellleHUl, HalpaBJieHHbIX Ha IOJiyyeHHe
BBICOKMUX W  CTAaOWIbHBIX  ypOXKaeB
OTEeYeCTBEHHOTO COpTa  XJIOMYaTHHKA
«Makraapan-4017», mnyTeM 5KOHOMHUHU
IOJIMBHBIX BOJ, VCTPaHEHUs COJIeBbIX
OSTEeH, W TMOBBIIIEHUS [OYBEHHOIO
IJIOAOPOAHS.

[louBbl X03iCTBA B OCHOBHOM
cepo3eMbl  CpeJHEeCYIJIMHUCTble, OHHU
NOJBepXKeHbl 3aCOJIEHUI0 B pPa3/IMYHOU
cTelneHU U GOpPMHUPYIOTCA MOJ BJIUSHHUEM
3ajlerapIux Ha ray6uHe 1-2 M cjabo-
MHHepaJU30BaHHbIX TPYHTOBBIX BOJ,

JaHHasg paboTa BbIIOJIHEHA B
paMkax NporpaMMHo-IiesieBoro GpuHaHCHU-
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poBaHusi ~ MUHHCTEpPCTBA  CEJIbCKOTO
X0351iCcTBa Pecny6s1vku KazaxcTtaH
(BR10764907).

PE3YJIbTATEI M UX OBCYKJAEHUE

B noseBrIx yc/l0OBUAX, B He
CIJIAHUPOBAHHOM I10JIe, KaK U3BECTHO, Ha
NOBBIIIEHHBIX NOJISIX PacTEeHUs 3aChbIXalOT
OT HeJlOCTaTKa BJlard, a Ha NOHWXEHHBIX,
OHM THMOHYT OT BBIMOYKHM M3-3a 3aCTOS
BO/Ibl U He6JIarONpUSTHBIX AJI1 pacTeHUH

Y MOYB aHA3pOoOHBIX ycaoBUMl. Bce 3To B
KOHEYHOM MUTOre NPUBOLUT K CHHXKEHUIO
YPOXKalHOCTH CeJIbCKOX03MCTBEHHBIX
Ky/AbTyp. [l101aAp y4acTKoB ¢ 6yrpamMu U
HU3UMHAaMHU Ha He CIJIAaHWPOBAaHHOM II0JIE,
MoxeT gocturatb a0 40 % ot oo6uen
romaau. Takue 1o NOKPBITHI NATHAMH,
NpoABJAOLIMECS B HEPAaBHOMEPHOCTHU
pocTa ¥ co3peBaHus1 pacTeHUH (PUCYHOK 1).

~
/————-ﬂ k
byeop | Crmon | Cocdor Pobroe
Oyzpa |cxnow dyepa)  mecma
Anop%
(€ cnoe noyBer
J-50¢cm) a,106 0,071 | 0,029 q,006
Ypowad
xxia/'gxa, y/ea | 09 3.7 88 75,4

PucyHok 1 - HakonsieHre BpeAHBIX COJIeH Ha He CIIJIAHMPOBAHHOM IoJIe

Ha OCHOBe KayeCTBEHHOTO
NpoBe/ieHUs TIJIAHUPOBKH OpollaeMble
3eMJIM, 00/1a/1al0T OJMHAKOBOU IyOGUHOMN

3a/eJIK1 ceMsAH U yA00peHuH,
ONTHMaJbHBIM NUTATEJbHbIM U BOJHBIM
pEeXUMOM MMOYBHI, obecneyuBalolei

pPaBHOMEPHYIO BCXOXECTb, POCT, 06Jaro-
NpPUATHOE  pa3BUTHE  pACTeHUH W
co3peBaHHe ypokass B 60jiee KOPOTKHH
cpok. CHUXKeHHMe TpyZo3aTpaT IpH
06paboTKe M MOJIMBE TOYBBI, YOOpKe
ypokasi Y aBTOMAaTH3allMd  MOJIMBA,
9KOHOMMS TIOJIMBHOW BOJbI, COKpalleHHe
BpeMeHM Ha TOJIUB, MpeJOTBpalleHue
nepeyBJIaXKHEHUS], 3acoJIeHUs u
HMPPUTALlMOHHON 3PO3UHM MOYBBI, a TaKXKe
COKpALaeT HOPMblI NMPUMEHEHHUS SIJ[OXH-
MHUKATOB, IECTUI[U/IOB U MOBBILIAET MOJIY-
YeHHUe MPOJYKI[MH BBICOKOTO KayecTBa.

[lo pesynpraTaM HCCIefOBAaHHSA, B
KOPHEOOUTAaeMOM  CJIoE  OpOLIAEMBIX
Cepo3eMHbIX MNOYB TpU  JIa3epHOH
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IJIAHUPOBKe  HAOGJIIOJIAeTCs  CHWKEHUe
roHOoB xJsiopa Ha 0,077 u 0,100 % u cyxoro
ocratka B cpeaHeM Ha 0,120 u 0,130 %.
3acojieHMe TIOYB B 3aBUCHUMOCTH OT
OpOCUTENIbHBIX BOJ| U YPOBHSA 3aJieTraHus
TPYHTOBBIX BOJ, a TakKXe OT pesbeda,
CHIDKEHHE pacxoZia IMOJIMBHOW BOJbI Ha

NoJAX C  JIa3epHOW  IJIAHMPOBKOMU
N0Ka3aJso, MoJIoKUTeNbHbIN 3ddekT. [Ipu
JIa3epHOW  IJIAaHUPOBKe  HabJtofaeTcs

CHIKEHHE COJIepXKaHUsl TOKCUYHBIX cosled
no ce3oHaM M o rogam ot 0,030 1o 0,080 %.

[Mpu aHasM3e pe3y/IbTaToB,
MOJIyYUeHHbIX B XOJle  NPOBEJeHUs
MCC/IeIOBAaHUs HAa 3KCIEPUMEHTAJbHOM
mnoJie, BbISIBJIEHBI ceapyomye
NpeuMylecTBa JaHHOH TEXHOJIOTHH II0
CPaBHEHHIO C TPaJAUIIMOHHBIM CIIOCOOOM:
3KOHOMHS OpPOCHUTeJNIbHOU Bobl Ha 30 %,
CHW)XeHHe 3aCoJIeHUS MIOYBBI,
paBHOMEPHOe  yBJaXKHEHHe MOYBBHI,
paBHOMepHasi BCXOXKECThb CEMsIH, COKpa-
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IleHWe BpeMEeHHU MOJINBA, pabouei CUJIbI U
3Hepros3aTpart, paBHOMEpPHOe MOosIBJIeHHe
BCXOJIOB; TOBBIIIEHWE YypoOXKas XJIOIKa-
chipuia Ha 3,7 1/ra, AONOJHUTEJbHAs
OpUObLJIb 32 CYET MOBBIIIEHUS] YpPOXKan-
HOCTU KyJbTYyp cocTaBiaseT 57,4 ThbIC.
TeHre (Tabuauna 1).

Tako¥ a¢pdeKT nocTUraeTca ¢ OJJHON
CTOPOHBI 3a CYeT IOBBIINIEHUS YPO-
»KalHOCTH (XJIoMYaTHUKA Ha 3,7 1/ra) u ¢
Jpyroll CTOPOHBI 3a CYeT COKpallleHUs
3aTpaT HAa HEKOTOPhIe arpoMepOoNPHUSITHS,
TakMe KaK INPOKJ3AbIBaHHEe 6GOpo3j,
MaJIOBaHME W Ha pabouylo CUJIy Ha MOJIUB.
[Ipu 3TOM, TaKxe JOCTUrAeTCA
CyllleCTBEHHAasd 3JKOHOMHS CYMMapHOTO
pacxosa opocUTeJbHOM BoJbl Ha 1 ra
XJIOMMYATHUKA, 4TO cocTasisieT 1500 m3/ra
(pucyHok 2).

[lo pe3yabraTam
JlasepHasd  IJIAaHUPOBKaA
3eMe/ib  NoApa3yMeBaeT He  TOJIbKO
BblpaBHMBaHUe 3eMJid, HO U OoJee
adpdekTUBHOE HCII0JIb30BaHHUE, u
3KOHOMHUIO BOJAHBIX  PECypCoOB. B
HacTosillee BpeMs TEeXHOJIOIHs Jia3epHOH
IJIAHUPOBKU 3eMJIM anpobupoBaHa U
aJanTUpoBaHa JAJd  YCJIOBHM  IOTa
Kaszaxctana. Ee Jjierko BHeApUTB, 4YTO
HO3BOJIUT MNOBBICUTh 3$PEKTUBHOCTH
BOJONI0JIb30BaHUS, BoJocOepekeHUs: |
BoZOpacnpe/ieeHUs. JloNOJTHATEIbHO
3Ta TEXHOJIOTUS CIIOCOOCTBYeT TIOJy-
YEeHHUI0 BBICOKUX YpOXKaeB OTeyecTBEH-
HOrO cOpTa XJiomyaTHUKa «MakTapas-
4017» U 3KOJIOTUYHOMY CeJIbCKOXO-
3s1CTBEHHOMY IPOU3BO/CTBY.

HnccjieJ0BaHud,
opomaeMbIX

Ta6bauna 1 - IlokasaTtenn 3GPeKTUBHOCTH MpPUMEHEHHUS TEXHOJIOTHH Jla3epHOH
IJIAHWUPOBKHU IPH BhIPAIMBAHUH XJIOMYaTHUKA

Cnoco6 OTKJIOHEHHE
MokasaTesnu TpaguoHHBIA JIa3epHOH -
croco6 MJIAHUPOBKU %
4eCcTBO
3eMeJib
XyionyaTHUK, 1 ra
Bcero 3aTpart, ThIC. TEHTe 185,0 194,0 9,0 4,2
Pacxop BoApl, M3/ra 5000 3500 1500 (30,0)
Ypo:KkalHOCTB, 11/Ta 31,3 35,0 3,7 10,5
JloxoJ, ThIC. TEHTe 532,1 598,4 66,3 11,0
[Ipu6bLIBb, THIC. TEHTE 347,0 404,4 57,4 14,1
PenTabesbHOCTD, % 187,5 208,4 26,9 7,9
[Tox Jla3epHOH IJIAHUPOBKOW HOCTH MMOBEPXHOCTHU ToJisA. JlazepHas
NoZi[pasyMeBaeTCd MeTOJ, BbIpaBHUBaHHS IJIAHUPOBKA 03BOJISIET JIOCTUYb
3€MJIM C TIOMOLIBIO JIA3ePHON YCTAHOBKU ¢ NMOAOGHOM  OZIHOPOAHOM  MHKpPOTOIIO-

MCI0JIb30BaHUEM CIIeLIUaJIbHOIO 000py-
JIOBaHUs, KOI/la pa3HMLA HEPOBHOCTEH
TIOBEPXHOCTH I10JI51 COCTABJISAET BCETO +3 CM U
MeHbllle, TOTAA KaK NpU TPaAULMOHHOM
cnocobe  HEPOBHOCTU  MOJII  MOTYT
K0J1e6aThCsl 3HAUUTEJIBHO BBIIIIE.
OpocuTesibHas BOoJAa Ha XJIONKOBBIX
IJIaHTAlUAX OOBbIYHO MCIOJIb3YyeTcs [
3aJJMBHOTO OpOILIEHUS W OpOILIeHHUs IO
6oposzgam. [loatomy, 3dpdeKTUBHOCTH
UCI0JIb30BaHUA 3aBUCUT OT OJHOPOJA-
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rpaduy, U BbIFOJHA JJI1 BblpallMBaHUs
BCEX CEJIbCKOX035IMCTBEHHBIX KYJIbTYP.

[loBbllIeHHWE YPOXKAWHOCTH BCJIE[-
CTBUM MpOBEeJIeHUsl JIa3epHOro IJIaHU-
poBaHUS 3eMesib IO03BOJIUT MOJYYUTh
JIOTIOJIHUTE/NIbHYI0O NpUOBLIb KaK Ha
ypOBHe XO3fIlCTBa, TaK Ha ypOBHe
ob6saactu. Kpome skoHoMuueckoil addek-
TUBHOCTU INpPHUMEHEHUEe JIa3epHOro IJia-
HUPOBAaHUS 3eMeJib [O03BOJUT  C3KO-
HOMMUTB 60JIbIIOH 06'bEM BOJBI.
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B pexTabensHocTs(%)

BypomaiHocTs (u/ra)

O pacxog soap! (m3)
B obwmit goxon, (TeIC.THT)

O umrcTan Npubelnb(ThIC.THT)

404,4
3500 m*_

TpaauoHHbIK cnocob

Cnocob nasepHoi
NAaHUPOBKK

PucyHok 2 - CpaBHUTe/IbHAA OLleHKa IPUMEHEHHU JIa3epHOU IJIaHUPOBKH 3eMeJlb

Ha cniaHMpoBaHHBIX MOJIAX MOXHO
NpPOBOJUTh PAaBHOMEPHYK  MPOMBIBKY
3eMesib NIPH pacxoax BOAbl B IOJTOpa
pasa MeHblle, 4YeM Ha ydacTKax 0e3
IJIAHUPOBKH. YpesmepHsble HOPMBbI
MPOMBIBKH MPUBOAAT K PE3KOMY MOABEMY
IPYHTOBBIX BOJ, W 3aCOJIEHUIO 3eMeJlb.
[l1aHMpOBKa M03BOJISIET TAKXKe YCTPAaHUTh
HEpPaBHOMEPHOCTb YBJIQXKHEHUS CpejiHe-
3aC0JIEHHBIX CEPO3E€MHBIX ITOYB.

AHanmu3 3¢deKTUBHOCTH IpUMe-
HeHUs1 JAHHON TeXHOJIOTMH INOKas3blIBaeT,
YTO I[pUMEeHeHHe [JAHHOW HWHHOBALUHU
SIBJISIETCS CAMOOKYNaeMblM UM peHTa-
6eJIbHBIM MEPOTIPUATHEM.

3AKJ/IIOYEHHUE

JlazepHasi MJIAaHUPOBKA CEJIbCKO-
X0351ICTBEHHBIX 3eMeJlb IBJISAeTC OJHUM
U3 pecypcocbeperaroiiux MeTOJ0B, U
onpejeseHue HU3MEHHOCTEH 5
BO3BBILIEHHOCTEX MYTEM COCTaBJIEHUS
Tonorpagpuyeckoll KapTbl U  HCIOJIb-
30BaHHe JIa3epHOTO HHBeJHpa B COBO-
KYIHOCTH C KJIACCHYEeCKHMHM MeTOJaMH,
yMeHblIaeTc CeO6ecTOMMOCTb [JaHHOH
06paboTKHU.

[TonyyeHHble pe3yJabTaThl U
peKoMeHAaluu no 3¢ PeKTUBHOMY
HCIIOJIb30BAaHUIO CeJIbCKOX03MCTBEHHBIX
3eMeJib, yJIyUYLIeHHUI0 TI0YBEHHbIX CBOMUCTB
nyTeM Jia3epHOW [JIAaHUPOBKH, OYAyT
CAYXUTb OCHOBOM TMpH Ha3HAYeHHUHU
MepONpUATUH o NpHMeHEeHUIO
BoJloCcOeperalpux  TeXHOJOrMH  IpH
NOBBIIIEHUH I[JIOZOPOJHSI  OpOLIaeMbIX
CepOo3eMHBbIX II04YB TypkecTaHckoi
00J1aCcTH, yJIy4lleHUU UX arpoPu3nyecKux,
MeJIMOPAaTUBHBIX U  arpoXMMHUYECKUX
CBOMCTB.

MHHOBAMOHHBIA CNOCOO Jla3epHOHU
IJIAHUPOBKU  OpOIUIAaeMbIX 3eMeJib B
YCJOBUSAX  HapacTawllero  3acojeHus
opouiaeMbix 3eMesb W Aedunyra mo-
JIMBHOM BOJIbl JOJDKEH CTaTb 0053a-
TeJIbHbIM W PeryJjsipHbIM MepOoNpUsATHEM
Ipy opolleHUH 3eMeJib. [Ipy npaBUIBHON
OpraHM3alMU [JIAHUPOBOYHBIX  PaboT
3aTpaThl Ha UWX T[pPOBeJleHHe Bcerjaa
OKYNalTCA 3a CUeT I0Jy4eHUs] BBICOKUX U
CTaOUJIbHBIX ypOXKaeB U 3HAUYUTEJbHOU
9KOHOMUH ITOJIMBHOM BOJBI.
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«KoHCTpYyKTHBHBIN
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00IIleCTBEHHbIH  JUaJIOT OCHOBa
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TYHIH
C.I. MaxmamxanoB!, A.M. TaraeB?,

TYPKICTAH OBJIbICbIHBIH, CYAPMAJIbI YKEPJIEPIHIH, MEJIMUOPATHUBTIK KAF/JANBIH
KAKCAPTY/IbIH KAPKbIH/IbI ©/IICTEPI
IMakma scaHe 6AKWA AYbLAWAPYAWbLALIFLI MaXcipube cmaHyusicol, TypkicmaH
o6.bicbl, Makmapana aydamvl, Amakenm, JlabopamopHas keweci 1a, Kazakcmat,
e-mail: kazcotton1150@mail.ru

Byn makasnaza TypkicTaH o6JIBICHI KaFAalbIH/JA CyapMaJibl OpTalla Ty3/JaHFaH KepJepai
Terictey oAiciHiH THIMAIJIIK HATHXKeJiepi KepceTiireH. 3epTTeyAiH MakcaTbl - TypkicTaH
O6JIBICBIHBIH, CyapMaJibl CYpTONbIPAaKTAPbIHbIH, KACHETTEPiHIH 63repyiH, TONbIPaKThI JIa3epJliK
TericTey apKbllbl 9CepiH aHBIKTAy, COHJAAM-aK cyapMaJbl CyAbl YHEMJEY apKblibl OTaHABIK
Makraapan - 4017 MakKTa COPTBIHBIH >KOFapbl KoHe TYpPaKThl OHIMJIJIITH AAMBITY, Ty34ap
KYpaMblH TeMeH/IeTy >X9He TOINbIPaK KYHapJ/bLIbIFbIH apTTbIpy 00JIbIN caHastazbl. Taxipube
aJIaHbIHAA JKYPTi3iJreH 3epTTey >KYMBICTAPbIHBIH, HOTWKeJepi OOUWBIHING, ASCTYpJi oficmeH
Ca/bICTBIPFAaH/AA GYJ1 TEXHOJOTUAHBIH KeJsleci apThIKIIBLIBIKTaphl aHbIKTAJ/Ibl: CyapMaJsbl Cy /bl
30 % yHeM/Jey, TONBIPAKThIH, TY3/bIIbIFbIH TOMEH/ETY, TONbIPAKTbIH GipKeJIKi blIFaJblIbIFh,
TYKbIMHBIH G6ipKeJiKi ©Hyi, MaKTaHbIH 6CKiHJAepiHiH OipKesKi WmbIFybl, MakTtaapan - 4017
OTaH/JAbIK MaKTa COPTBIHBbIH, 6HIMJijairi rexkrapbiHa 3,7 LieHTepre apTybl XoHe OHIMAIIIKTI
apTTBIPY ecebiHEH KOChIMIIA maijja 57,4 MbIH TeHTeHi KypaW/bl. YChIHbLIFAH TEXHOJIOTHSIAD
CcyapMaJibl TY3[aHFaH KepJep/i Jla3epMeH Terictey apKblibl Cy MEH Xep pecypCTapblH THIMAI
nanajaHyFa GarbITTa/IFaH MpaKTUKAJIbIK a3ipJsiemMesiepAi KaMTHU/BL. Aybln
HIapyallbIBIFBIHAFDBI Kep /i TericTeyiH Herisri MakcaThl - cyapy MeH MexXaHHMKaJlaHAbIpbLIFaH
arpoTeXHUKaJbIK Iapajap/bl >KYPridyAi KWbIHAATATBhIH €ricTik OeTi Terictey OOJIbII
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TabbL1aAbl. EricTikTiH TerictenreH 6eTi, cyapMasibl cy bl TUIM/Ii TaiijalaHyibl, OHBIH €riCcTiKKe
»K9He TOMbIPAK, bLIFAJIIbLIBIFbIHA GipKeJIKi TapasyblH KaMTaMachl3 eTe/li, TYKbIM ce0y ecebGiHeH
JaKbl1Jap/blH OipKeJsKi ecyiHe xaHe 6ip TepeHJiKTe ThIHAWTKBIIITAPAbIH 6ipKeJiKi eHrisinyiHe
bIKIaJI eTiN, eciM/IiKTep/iH GipKeJKi ecyi koHe KOFapbl OHIM ajlyblHa bIKIAJ Kacaubl.

TyliiHOi ce3dep:: MaKTa, COPT, TONBIPAKTHI TETiCTEY, TONBIPAKTHIH TY3JaHybl, OHIMJILIIT1.

SUMMARY
S.P. Makhmadzhanov?, A.M. Tagaev?,

INTENSIVE METHODS OF IMPROVING LAND RECLAMATION CONDITION OF
IRRIGATED LANDS IN TURKESTAN REGION
1Kazakh Scientific Research Institute of Cotton Growing", Turkestan Region,
Maktaral District, Atakent, ul. Laboratory, 1a., Kazakhstan, e-mail:
kazcotton1150@mail.ru

This article presents the results of applying the efficiency and advantages of the method of
leveling of irrigated moderately saline lands in the conditions of the Turkestan region. This
article presents the results of applying the efficiency and advantages of the method of leveling of
irrigated moderately saline lands in the conditions of the Turkestan region. The aim of the study
is to determine the change in the properties of irrigated gray earth soils in the Turkestan region
under the influence of laser leveling, as well as to develop solutions aimed at obtaining high and
stable yields of the domestic cotton variety Maktaaral - 4017, by saving irrigation water,
eliminating salt stains, and increasing soil fertility. According to the results of research work on
the experimental field, the following advantages of this technology in comparison with the
traditional method were revealed: saving irrigation water by 30 %, reducing soil salinity,
uniform soil moisture, uniform seed germination, uniform emergence of seedlings; an increase in
the yield of the domestic cotton variety Maktaaral-4017 by 3.7 c/ha, additional profit due to an
increase in crop yields is 57.4 thousand tenge.

The presented technologies include practical developments aimed at more efficient use of
water and land resources through laser leveling of irrigated saline lands. The main purpose of
land leveling in agriculture is to eliminate the unevenness of the field surface, which makes it
difficult to carry out irrigation and mechanized agrotechnical measures. The flat surface of the
field ensures efficient use of irrigation water, its even distribution over the field and soil
moisture, contributes to the uniform growth of crops due to the seeding of seeds and uniform
application of fertilizers at the same depth and, consequently, further uniform growth of plants
and obtaining a high yield.

Key words: cotton, variety, soil leveling, soil salinity, yield.
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A.M. Taraes! C.Il. MaxMaaKaHOB1
ATPOMEJIMOPAILIUA: OKYJIbBTYPUBAHUE CEPO3EMHBIX II0YB

1CenbCckox0351CMBEHHASI ONBIMHASL CMAHYUS X10NK080dcmad u 6axyesodcmad,
Typkecmanckas ob6aacms, Makmaapaasckuil patioH, Amakenm, yA. /labopamopHas, 1 a,
Kasaxcmawn, e-mail: kazcotton1150@mail.ru

AHHOmayus. YdeHble CesbCKOXO3SIMCTBEHHOM OIBITHOM CTAaHLMM XJIOIKOBOJACTBA U
6ax4eBO/JCTBA MPOBOAWIN HUCCAEL0BAHUSA 10 NPEAOTBPAILEHHUIO IPOTPECCUPYIOIEN IIOTHOCTH
MIOYBBI, HA OCHOBE TEXHOJIOTMM OCHOBHOHN 06pabOTKHU MOYBHI - IJIyGOKOE phIXJIeHHEe Ha IJyOUHY
50-55 cM c uesbi0 paspyuieHUsl MJIYKHOW NMOJAOLIBBI U yay4lleHUs arpopU3n4ecKUx CBOWCTB
no4yBbl. OCHOBHOM LieJblo, KOTOPOH $IBJASETCS paspylleHHe IJIY>KHOM NOJOIIBBEl NOYBHL B
YCJIOBUSIX CEPO3EMHBIX [104YB, IPOBEJleHa OCHOBHAsA 06paboTKa Ha r1y6rHy 40 cM, B COUeTaHHUU C
r1y60K0M 06paboTKOM mo4Bbl Ha riay6uny 50-55 cM, 06peMHas Macca mouBbl GOPMHUPYETCH B
npejiesiaXx ONITUMAJbHOIO YPOBHA U cocTaBJsieT B cyoe 0-10cm, 1,26 /cm3, 10-20 cm - 1,28 u 20-
30 cm - 1,29 r/cm3 HauboJiee poixjioe CJI0KeHHE MTOYBbI HAGJII0JaeTCs C SPYCHOM BCIAILKOM Ha
ray6uny 40 cM B co4yeTaHUM C DbIXJIeHHEeM MOo4Bbl Ha riayouHy 50-55cM. YriybsieHue u
OKYJIbTYpUBaHME MAaXOTHOIO C/10S1 — OJHA U3 aKTyaJbHBIX 33Ja4 3eMiefenus. OnTUMalbHbIA
NaXOTHBIA CJOH MO03BOJIAET HaKalJWBaThb OoJiblilee KOJHUYECTBO BJIAark, OpraHU4ecKoro
BELeCTBA, YBEJUYMUBATb 30HY AaKTHUBHOH [esTeJbHOCTH IIOYBEHHBIX MUKPOOPraHU3MOB,
JIOCTYITHOCTb IUTATE/bHbIX BEIeCTB U YAYUYILIUTh arpoPpu3ndecKre yCJI0BUSL.

Kawuesble c108a: XJI0MYaTHUK, COPT, OCHOBHAs 00paboTKa MOYBEI, IJIy6OKOe phIXJIEeHHE
MOYBbI, 06'b€eMHAas Macca MOYBhI.

BBEJJEHHE pOBaHHWH ONTUMAJLHOIO BOJHO-BO3AYII-

Co3JaHMe yay4IIeHHOro MaXxoTHoro HOTO  peXHMMa MOYBbl IPHOGPETAIT
CJ101 Ha cepo3eMax C ONTHMaJbHbIMU AJs1 VHTEHCHBHbIE NPUEMbl MeEXaHH3UMpPOBAaH-

pacTeHMI CBOWMCTBAaMHM - BakHelimee HOW 06pabOTKW, HampaBJeHHble Ha
YCJIOBHE PallMOHAJIbHOIO MCNOJIb30BaHus YCTPaHeHHe  yIUIOTHEHHbIX ~ 30H B
BBICOKOI0 OTEHIAAJIa UX IJIOJOPOAUS. KOpH906I/ITaEMOM cjoe U obecreyeHUe

B ymy6/IeHUH M OKy/IbTYypHBAaHHH 6J1arONpPUATHOTO TOYBEHHOTO COCTOSIHHUS
[AaXOTHOTO CJ0s B 6GoJsbluedl cremenu Ha HPOTANXKEHHH BCEro I€puoJa Bere-
HY)KJAIOTC  Cepo3eMbl. 3HayuTeJbHoe TAlHH [1].

YIUIOTHEHHWE 3THUX MOYB COMPOBOXAAETCS BaxkHblit nokasaresib $puU3MIECKOrO
yXyAlLIeHUEeM aspauuy, CHUKeHuem COCTOAHHUA TIaXOTHOro CJjod IIO4YBBI -
aKTHBHOCTM MHKpPOGHMOJIOrMYeCKHX mpo- OOBEMHas Macca, KOTOpas B 3Ha4u-
1[ECCOB, YTO OrPaHMYMBAET JOCTYMHOCTh TE/JIPHOH CTENeHHU peryjupyercs 06pabor-
pacTeHMsM BOAbI M  NHUTaTeNbHbIXx KOH.

BelllecTB, ocobeHHO pocdopa. Beaencrue YnioTHeHWe MMOYBbl NPUBOJUT K
YIUIOTHEHUS CEPO3eMHOM MOYBbI yMeHb- YXYALUIEHHIO ee (U3NKO-MEeXaHUYeCKUX
IaeTca ee BOAONPOHUIAEMOCTb M IJIOT- CBOMCTB, OOyC/JI0OB/JIMBaeT HeKayecTBeH-
HOCTb YBEJIMYMBAETCAd B IJIyOOKUX ropu- HYIO 33/leJIKy CEMSH U CHHXKeHue 110J1eBOU
30HTaxX IMOYBBI, YTO NPUBOAMT K Heo6- BCXOKecTH. Ha yIUIOTHEHHBIX MOYBax
paTMMOMY CHMXKEHUIO YPOBHS IUIOLOPO- COKPAIAeTCs YHUCIEHHOCTb  IMOJIE3HbIX
JIUS. MUKPOOPTaHU3MOB, 3aMeJIJISIIOTCS MUKPO-

Pecypcoc6eperaiomiye TexHOJOrMH OHOJOTMYECKHe U  OKHUC/IHUTEJbHO-BOC-
BbIpalllUBaHUs  CeJbCKOX03sUCTBEHHbIx CTAHOBHUTEJbHBIE IPOLECCh], YTO yMEHb-
KyJIbTYyp VJydlIaloT —arpodusmueckye LUIA€T JOCTYMHOCTb pacTeHHSM as30Ta,
yCJ0BHUS1 KOPHEBOM 30HBI pacTeHUsi. B docdopa u kanus. IPPeKTUBHOCTD YA06-
3TOH CBfI3M TJIABHYI POJb B (POPMH- peHui npu 3TOM cHIKaeTcst Ha 25-30 %
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Haubosiee ouyTHMble MOTEPU OT
YVIUIOTHEHUS MPOUCXOAAT B aPUAHBIX
3aCyul/IMBbIX  30HaX. [loaToMy 37echb
rJaBHasg  3ajaya peJoTBPaTUTb
ype3MepHoe mnepeymaoTHeHHe. OCHOBOU
3TOH CHUCTeMbl SBJISIIOTCA HOpeaylpe-
JIUTeJIbHble MepOoNpUATHSA, MUHUMAJIN3a-
11 06pabOTKU MOYBBI U pa3yNJOTHEHHE
MoYBBI NMpuUeMaMu ee 06paboTku. [lpe-
JAynpeJUTesbHble Mepbl BKJIOYAKT pas-
HOOGpa3Hble arpoTeXHU4YecKue IMpHeMbl:
oboraljeHue MOYBbl OpraHUYeCKUM Be-
111eCTBOM, U3BECTKOBAaHUE KUCJbIX [10YB U
HCII0/Ib30BaHUsl NPUEMOB YTaybJjieHUs U
OKYJIbTYpPUBaHUs MOYBBI.

MATEPUAJIbl U METO/bI

Cepo3eMHble NMOYBBI Ha XJONMKOBBIX
IJIaHTaLUAX, €XKeroAHO NallyTCs MJIyraMu
c o6opoToM macTa Ha ry6uny 30-32 cwm,
JUIsl  XJIONKA CYUTAeTcsd 3TO MeJiKas,
Herslybokasi BcHauika. Takas OCHOBHasi
00paboTKa MOYBBI CTOJIb [AJUTEJTbHOE
BpeMsi CIOCO6CTBOBajJa 06pa3sOBaHUIO B
KOpHEOOMTAaeMOM CJI0e MOYBBI IJIY>KHOU
HOJIOILBBI U YBeJUYEHUI0 06'beMHOM Mac-
Chbl MOYBbI, YTO OTPULATEJIBHO MOBJIUSIO
Ha YpOXKaWHOCTb CeJIbCKOX035MCTBEHHBIX
KyJbTYp, B TOM YHCJIe XJIOMYaTHUKA.

B ycsoBUsIX oOpollaeMoro 3emiie-
JeJivsl U3-3a eKeroJHoM BCNalllKy Ha OHY
U Ty Xe IJIyOWHY, [JJHUTEJIbHOTO OpOo-
LIeHWsI, OcCeJaHus IoJ COOGCTBEHHOM
TSXKECTBIO, TMOJNAXO0THbIE CJIOW opollae-
MBIX [OYB CHJIbHO VIIJIOTHEHBI U 00'bEM-
Hasg Macca gocruraet 1,40-1,45 r/cm3. 3T
IJIOTHbIE TOJIAXOTHbIE CJIOU CHUJIBHO
IpensiTCTBYIOT CBOGOJAHOMY U MOILHOMY
Pa3BUTHIO KOPHEBOW CUCTEMBbI pPacTEeHUH,
PE3K0  OrpaHUYMBAIOT  BO3MOXKHOCTb
YCBOEHUS NUTATEJbHBIX 3JIEMEHTOB M
IOYBEHHOM BJIar¥, UMEIOLIMXCS B HHKHUX
C/I05IX.

B peueHMM ykasaHHBIX Npo6GJEM,
yueHble CeslbCKOX0351ICTBEHHOW ONIBITHOM
CTAaHLMM XJIOTIKOBO/CTBA U 6aX4eBO/CTBA
IPOBOJMUJIM HCCIeL0BaHUs MO MpejoT-
BpallleHUI0 NPOrpeccUpyoLero ynjaoTHe-
HUS T10YBbl, Ha OCHOBE TEXHOJIOTUU
OCHOBHOM 06pPabOTKMU MOYBHI, - Iy6OKOe
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pbixJieHHe Ha ry6uny 50-55 cM c 1esbo
pa3pylieHus IUIY>KHOU MOJOLIBBI U YIyY-
HeHus1 arpodu3nvecKrx CBOMCTB MOYBBI.
OCHOBHOM 1leJIbl0, KOTOPOW SBJISIETCA
paspylieHre ITY>KHOU MO/OIBbI MOYBHI.

[losieBble ONBITHI MPOBOAMUJIM Ha
Hay4YHO-3KCIIEPUMEHTAIbHOM y4acTke
CenbCKOXO3INCTBEHHOU ONBITHOW CTaH-
IIMM XJIOTIKOBOJACTBA M 6ax4yeBOJCTBa MO
MeTOJUKe II0JIEBbIX U BereTalMOHHBIX
ONbBITOB C XJIOMYaTHUKOM [1].

JlaHHasi pa6oTa BbINOJHEHAa B
paMKax IpOrpaMMHO-Lie/leBoro ¢UHaH-
CUpOBaHUA MUHHUCTEPCTBA  CEJIbCKOTO
X034UCTBa Pecny6sinku Kazaxctan
(BR10764907. BR10764908.BR10765017).

[IpakTHyeckass LleHHOCTb HCCJIef0-
BaHUW COCTOUT B TOM, YTO OHA OyJeT
croco6¢cTBoBaTh 3PPEKTUBHOMY UCIOJIb-
30BaHHUIO opollIaeMbIX NI0YB U
YBEJUYEHUIO YPOXXaWHOCTU OTe4YeTBEeH-
HOro copTa xJiomyaTHHKa «MakTaapan
4017», npd NOpUMEHEHUH TIJ1y6OKOro
pBIXJIEHUS] TOYBbl C BHECEHHEM MHHe-
pasIbHBIX YA0OPEHUH.

[louBy oT6bupasd Ha IIYOGUHY
naxoTHoro ropusoHta (0-10, 10-20,
20-30 cM), B KOTOpOM OOBIYHO pacmo-

JlaraeTcsl OCHOBHasi Macca aKTHUBHBIX
KOpHeU pacTeHui.

CxeMa ombiTa MOpejgycMaTpUBasa
cienywoue BapHUaHThI OCHOBHOH

06paboTku: OcHOBHAsE 06pabOTKa MOYBHI
Ha r1y6uHy 32 cM (KOHTpPOJIb); OCHOBHAsI
06paboTka mMmo4yBbl Ha y6uHy 40 cMm;
rJy6b0Koe pbixjeHHe MOYBbl Ha IVIyOUHY
45-50 cM + ocHOBHasi 06pab0TKa MOYBbI
Ha mIy6uHy 32 cM UM INIy6oKOe phIXJeHue
no4Bbl Ha TIy6uHy 50-55 cM + ocHOBHas
06paboTka mouBbl Ha rayouny 40 cm.
MuHepasbHble yAOOpEeHHUS B  ONBITE
BHOCHJIH B Jlo3ax N120Pso.
PE3YJIbTATBI U UX OBCYXXK/JEHUE

Pe3ysnbTaThbl MCC/lel0BaHUH, NTPOBe-
JIeHHBIX Ha 3KCIIepYMeHTaJbHOM y4acTKe,
MOKa3aJ/k, YTO IO/, BJUSHUEM IJyOOKOU
06pabOTKM TMOYBbI CYIIeCTBEHHO U3-
MEeHAITCA arpodusuyeckve CBOMCTBA
CBETJIBIX Cepo3eMOB. B Hamem onbiTe
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onpejiesisiyici 06'beMHBIA BeC MOYBbI Ha
noceBax xJomnyaTHuUka. O6pabaTbiBast
MOYBY, Mbl H3MeHseM e€ IJIOTHOCTD,
YTOOBI cbopmMuUpoBaTh noKasaTesu
C/IO’KeHHs], ONTUMaJibHble JJI1  TeX-
HUYECKUX KYJBTYP, UTO, B CBOIO OYEPE/lb,
BJMSIET HAa  BOJAHBbIM,  BO3AYILIHBIH,
TEIMJIOBOW PEXHUMbI U, B KOHEUHOM UTOTE,
Ha OHOJIOTUYECKYH aKTHBHOCTb MaXoT-
HOT'O CJ1091.

OnTuUMaNbHBIMU CPOKAMH MPOBe/ie-
HUS [VIyOOKOTO PBIXJIEHUS /ISl CepO3eM-
HOU MOYBBI SBJISIETCSA OKTAGPH U HOSAOPb
Mecdnbpl. B 3To BpeMsa mo4yBa HMeeT
HU3KYI0 BJDKHOCTb U XOPOILIO KPOIIUTCS.
Jns  nonydeHusi 3¢dpPeKTUBHOrO pas-
PBIXJIEHHUS] BJIXKHOCTh IOYBBI /IOJ/DKHA
ObITb  MeHbIlle  HWKHEro  Ipejesa
IJIACTUYHOCTU. [Ipy BBICOKOUW BJIXKHOCTH
BO BpeMsl PbIXJIEHUs 00pa3ylTCS TJIbIOBI
WU OCTAlOTCS TOJBKO LIeJd B MecTax
NPOX0/ia CTOEK PBIXJIUTEIS.

ArpomesiiopaTHBHOe MepompuUsTHE -
3pbeKTUBHBIM NpUeM B  CHCTeMe
006pabOTKH TOYBbI, MO3BOJIAIOIIUN CO3-
JaThb  ONTHMAaJibHblE  YCJOBUS  JJIA
Pa3BUTHS KOPHEBOW CUCTEMbI pACTEHUH U
NOJYYUTh BECOMYIO0 NPUOABKY ypOKau-

HOCTH. JTO MpHEeM OCHOBHOU 06pabOTKHU
MOYBbI, TPU KOTOPOM IOYBA PBIXJIUTCS,
KpOIIUTCS, YAaCTUYHO IepeMellrnBaeTcs,
HO He 060pauynBaeTcs, T. €. IPOU3BOIUTCS
6e30TBajsibHasi 00paboTKka MO4YBbI 6€3
obopayuBaHusA ee cjoeB. [Ipy 3ToM Ha
MIOBEPXHOCTH IIOYBBI OCTAKTCH  pac-
TUTeJIbHbIE OCTaTKH, 3aKpeIlisiolune
MOYBY U NpeAynpexarlie cCAyBaHUe ee
BETPOM.

AHa/M3bl MOKa3bIBAlOT, YTO IIO
npodujr0 BHHU3 OOBEMHBIA BeC MOYBBI
Beille Ha 15-20 % 1o CpaBHEHUIO C
BEPXHHUMHU CJI0SIMHU MOYBBIL.

O6beMHBIM BeC MOYBbI MAaXOTHOTO
FOPHU30HTA B KOHTPOJIbHOM BapHaHTE, I/1e
MpOBeJieHa OCHOBHAasi 06pabOTKa IMOYBBI
Ha 1y6uHy 32 cM, IoKasas ONTUMaJbHYI0
IJIOTHOCTh cJjokeHuss, B cjoe 0-10 cwm
00 beMHBIA BeC MOYBbI COCTaBUJI BECHOM -
1,30 r/cm3, B ropusonte 10-20 cm -
1,33 r/cm3 u B cioe 20-30 cm - 1,36 r/cm3.
B  KoHLe BeretaluuMd  HauOoOJIbLIAsA
o6beMHass Macca GOpMHUpPOBaJaCh BBIIIE
ONTHU-MaJIbHOTO YPOBHS, B 3TOT IEPHUO/
otrMmedeHa B cioe 0-10 cm - 1,36 r/cm3, 10-
20 cm - 1,38 u 20-30 cm - 1,41 r/cm3
(Tabauua 1).

Ta6sinua - [lokasaTesn 06'bEMHOrO Beca MOYBHI MO CJI05IM, I'/cM3

Cnoii, | O6beMHas Macca
BapuaHThI onbITa N04Bbl, I'/cM3

M BecHa | oceHb
(KoHTposn) 0-10 1,30 1,36
10-20 1,33 1,38
OcHOoBHas 06paboTKa N0YBLI HA [JIyOUHY 32 CM 20-30 1,36 1,41
0-10 1,30 1,34
OcHoBHast 06paboTKa MOYBbI HA Iy6HHY 40 cM 10-20 1,32 1,35
20-30 1,34 1,39
[1y6oKOe phIX/eHHe T0YBbI Ha rIy6uHy 45-50 cm + | 0710 127 1,30
10-20 1,28 1,34
OcHoBHasl 06pab0TKa NOYBBI Ha IIyOUHY 32 CM 20-30 1,30 1,36
['1y6oKoe phixyieHHe TOYBbI Ha rJIyouHy 50-55 cMm + 0-10 1,26 1,29
10-20 1,28 1,31
OcHoBHas 06paboTKa N0YBLI Ha IJIy6uHy 40 cM 20-30 1,29 1,33

Ha  ombiTHOM  y4YacTKe, Tr7e
IPOBOJIUJIM OCHOBHYI 06paGOTKy Ha
yoHuHY 32 CM, B COYETaHUH C TJIyOOKOM

26

06paboTKOM MOYBBI Ha IyOHUHY 45-50 cM,
IVIOTHOCTh  MAXOTHOTO  cjos  (mepex
ceBoM) ¢opMHpoBasacb B Ipejesax
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ONTUMAaJbHOTO  YPOBHA /i1 BO3-
JleJIbIBAaHUS XJIOMYaTHUKA U COCTABJIs/IA B
cinoe 0-10 cm - 1,27 r/cm3, 10-20 cm - 1,28
n 20-30 cm - 1,30 r/cm3

B arpoakocucremax, TJle KOM-
IJIEKCHO TPOBOAWJIM OCHOBHYI 06pa-
60TKy Ha ry6uHy 40 cM, B COYETAaHHUU C
JIy6b0KOM 06paboTKOM MOYBbI HA IVIyOUHY
50-55 cM, o6beMHass Macca IOYBBI
dopMupoBasiack B mpefesiax 3HAYU-
TeJbHO HIXKe ONTHUMaJIbHOTO YPOBHA M
coctaBasizia B ciaoe 0-10 1,26 r/cm3,
10-20 cm - 1,28 u 20-30 c™m - 1,29 r/cm3
HaubGosiee pbIxJiOW OHa OKasajacb B
arpo3KOCHCTEeMax € ApyCHOM BCNAIIKOW Ha

r1y6uHy 40 CM B COYETAHUU C PbIXJIEHUEM
MOYBBI HA ITy6MHY 50-55 cM.

[locne moceBa BO BCeX BapHUaHTaX
OTbITa OT BECHBbI K OCEHH MPOUCXO/UJIO
Jla/IbHeMIlIee YIJIOTHEHHE 00bEMHOM OB

TakuM o06pa3oM, Mbl yCTAaHOBHUJIU
3HAYUTeJIbHble CEe30HHble HW3MEeHeHUs
IJIOTHOCTH CJIOXKEHHWsI TOYBBbI. B cepo-
3eMHOH MOYBe MpoBeJeHUe TIJIyOOKOTo
pbIXJIeHUs MOYBHI Ha m1y6uHy 50-55 cM, B
COYeTaHUHUM C OCHOBHOW 06pabOTKOM
NO4BbI Ha Iy6uHy 40 cM, 06yCI0BIUBAIO
CHIXeHHe 06 beMHOM Macchl B cjioe 0 - 30
cM g0 1,27 r/cM3, a ocenbto jo 1,31 r/cm3
(pucyHOK).

B B Ha4yane Beretaumm

14 - [ B KOHLE BEereTauum

' 1,38
1,38 ~

1,36

1,36 ~
13q | 133 1,33

’ 1,31

1,31
1,32 ~
1,28

1,3 A 1,27
1,28 ~
1,26 T T T 1

OcHoBHaA obpaboTra OcHoBHaA obpaboTra rnyBokoe poixneHne rnyBokoe poixneHne
1,24 1 nouebiHa rnyBuHy 32 cm  nNouBblHa rAyOMHY 40 ¢ NouyBbl Ha rNyBKMHY 45-50  nousbl Ha rayBuHY 50-55
M+ M+
1,22 - OcHoBHan obpaboTra OcHoBHan obpaboTra
nouebl Ha FyBMHY 32 cM Nouebl Ha TAYEMHY 40 cm

12

PucyHok - BiiusiHue npueMoB pa3/IMuHON 06paboTKHU Ha 06'bEMHYI0 Maccy MOYBHI B
cnoe 0-30 cm, r/cm3

3AKJ/IOYEHUE

HWcnosb3oBaHve NPUEMOB OCHOBHOM
00paboOTKM B COYETAaHUHU C TJIYOOKUM
pBIXJIEHHUEM HIOYBBI CIOCO6GCTBYET
$GOpMUPOBaHHIO ONTHUMAJBLHOTO YPOBHA
MJIOTHOCTH MMaXOTHOTO CJIOS.

[ly6oKoe phIXJIeHHWE MOYBbI - 3TO
00paboTKa MOYBbI 6€3 BpalleHUs JJOMTS C
COXpaHeHHeM Ha [OBEPXHOCTU MOJs
omnpeJleJIEeHHOT0 KOJIMYeCTBA KOpPHEBOU
CUCTEMbl UM  TOXHHUBHBIX  OCTaTKOB
npejlecTBEHHUKA. JloBoJIBHO 4YacTo
TaKOW BHJ 00pabOTKH MNPAKTHUKYKOT B
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30HAX, [MOJIBEPraloU[UXCs BTOPUYHOMY
3aCOJIEHMIO TIOYBHI, @ TAK)KE OJIMH pa3 B 3 -
4 rosma Ha OJJHOM W TOM Xe IMoJie AJf
yJAydllleHuss BOJHOTO M BO3/YLIHOIO
PEXUMOB MOYBBI.

JlaHHas TeXHOJIOTHSl YMEHbIIAET
MOC/TEe[CTBUS BMELIATEJNbCTBA B Cpeay
MOYBHI, yBeJIMYMBaET cojJlep>xaHue
OpTraHUYECKUX BEIIECTB B HeH, yIydlllaeT
CTPYKTYPY, peryaupyeT IPYHTOBYIO
TeMIepaTypy W  TO3BOJIAET  IOYBe
yJlep>KUBATh OOJIbIIIE BJIATH.
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ATPOMEJIMOPALIMA: CYPTOIIBIPAKTHI 6HJEY
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MakTa »xoHe 6aklla LIApyallbLIbIFbl aybLIIIapyallblIbIK, TXipUOesiK CTaHIMsSCHIHbIH,
FaJbIMJiapbl, TOMNBIPAKTBbIH ©HJAEeyZAiH Herisri TeXHOJIOTUsIChl Heri3iHJle, TONBIPAKThIH,
TBIFBI3/bIFbIHA KO0J1 GepMey VILUiH 3epTTeyJiep XKYPri3Zi, AsFHU COKa TabaHbIMEH ThIFbI3JaJFaH
TombIpakK KabaTblH 50-55 cM TepeHAikTe TepeH KOICBITY apKplLibl 0y3y »9HE OHBIH
arpopU3UKaIBIK KAaCHETTepi KaKcapTy 60JIbIN TaObLaagbl. Herisri MakcaThl - coKa TabaHbBIMEH
TBIFBI3/JAJIFAH TONBIPAK KA0AThIH 6Y3y GOJIBIN CaHAJIA/IbL.

Cyp TombIpak KaFJaibIHaa, Heri3ri eHaeyai 45-50 cm TepeHaikTe, 50-55 cM TepeHAiKTe
yHJieciMZi KOTICBITY, TONBIPAKTBIH KOJIEM/IIK CAJIMaFbIH, IFHU TONBIPAKThIH 0-10 cM KabaThIH/A
1,26 r/cm3, 10-20 c™ - 1,28 r/cm3, xaHe 20-30 cM KabarTa -1,29 r/cM3 oHTalljbl Aapexere
KaJIBIITACThIPa/bl. TOMBIPAKThIH €H 60PNIbLIJAK KOCBIIBICH], TONbIPAKTHI 40 cM TepeHAiKTe KaT-
KabarTamn, 50-55 cM TepeHJiKTe yilsleciMZi KOICHITBIN XbIPTyMeH Oalkasnajbl. Herisri exgey
>K9He TOMBbIPAKThI TepeH KOIChITY d/IiCiHe 6alJIaHbICThI MaKTa 6Cipy Ke3eHiH/e CYyp TOMbIPAKThIH,
KeJIeM/JIK CaJIMaFbIHbIH 63repy JUHAMUKACBIH aHbIKTAy MaKCcaTbhIH/AA 3epTTey )Kyprisiaai. Erictik
KabaTblH TepeHJETy >oHe 6HJley - eriH MapyallbLIbIFbIHBIH, 63eKTi MiHJAeTTepiHiH O6ipi.
OHTalbl ericTik KabaThl - BUIFAJAbLIBIKTBI, OPraHUKAJbIK 3aTTapAbl KeG6ipeK KUHayFa,
TOMbIPAK MUKPOOPraHU3M/iepiHiH 6esiceHAiNiK aliMaFblH, KOPEKTiK 3aTTap/blH OOJIybIH KOHE
arpodu3uKaIbIK KaFJallblH apTThIpyFa MyMKiHZiK 6epefi.

TyliiHOi ce3dep: MaKTa, CYpblll, Heri3ri eHJey, TONbIPAKTbl Heri3ri eHJey, TONbIPAKThI
TepeH KOICBITY, TONbIPAKThIH KeJIeM/IiK caJMaFbl

SUMMARY
AM. Tagaev! S.P. Makhmadzhanov?!
AGROMELIORATION: CULTIVATION OF SIEROZEM SOILS

1Kazakh Scientific Research Institute of Cotton Growing", Turkestan Region, Maktaral
District, Atakent, ul. Laboratory, b/n. Kazakhstan, e-mail: kazcotton1150@mail.ru

Scientists of the Agricultural Experimental Station of Cotton and Melon Growing conducted
research to prevent the progressive soil density, based on the technology of basic soil cultivation, -
deep loosening to a depth of 50-55 cm in order to destroy the plow sole and improve the
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agrophysical properties of the soil. The main purpose, which is the destruction of the plow sole of
the soil. In the conditions of gray earth soils, carrying out the main cultivation to a depth of 40-50
cm, in combination with deep tillage to a depth of 50-55 cm, the bulk soil mass is formed within
the optimal level and is 0-10 cm in the layer, 1.26 g / cm3, 10-20 cm - 1.28 and 20-30 cm - 1.29 g /
cm3. The most loose soil structure is observed with longline plowing to a depth of 40 cm in
combination with loosening the soil to a depth of 50-55 cm.The deepening and cultivation of the
arable layer is one of the urgent tasks of agriculture. The optimal arable layer allows
accumulating more moisture, organic matter, increasing the zone of active activity of soil
microorganisms, the availability of nutrients and agrophysical conditions.
Key words: cotton, variety, basic tillage, deep loosening of the soil, bulk density of the soil.
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R. Kh. Islamzadat!

INFLUENCE OF SOWING RATES AND FERTILIZERS ON THE DYNAMICS OF THE
CONTENT OF PHOSPHORUS AND POTASSIUM IN THE SOIL, DEPENDING ON THE
DEVELOPMENT PHASES OF WINTER BARLEY ON LIGHT-CHESTNUT SOILS IN THE
CONDITIONS OF BOGARA

1Research Institute of Crop Husbandry, AZ1098, Pirshaghi settlement,
sovkhoz NoZ2, Baku, Azerbaijan, e-mail: rehile.islamzade@gmail.com

Abstract. The article summarizes the main agrochemical parameters in the light-chestnut
soil of experimental field of Gobustan Regional Experimental Station situated in the territory of
the cadastral district of Mountainous-Shirvan, on the southeast slope of the Greater Caucasus
Mountains Range in Azerbaijan have been determined. The precipitation, which is the main
limiting factor in rainfed regions,was quantified for the 2016-2019 vegetation years. The values
of pH in the plowing layer (0-25 sm) was found to range between 8.1-8.4 (25-50 cm), and 8.7-8.8
(50-70 cm). So the plowing layer had weak and lower layers had strong alkaline properties. The
soil contains carbonates. The fields of Gobustan RES (Maraza area) are of medium quality soils.
Total humus ranged from 2.23 % to 2.29 % in the plowing layer and decreased in the lower
layers. Total nitrogen at the depth of 0-25 cm was 0.165 %-0.179 %, which decreased in the
lower layers. The analysis shows that the average amount (in 4 years) of easily hydrolyzed
nitrogen at a depth of 0-25 cm varied between 45-74 mg per 1 kg soil, 25-31 mg at a depth of 25-
50 cm and 13-17 mg at a depth of 50-70 cm. The total phosphorus content at 0-25 cm depth
ranged from 0.18 % to 0.12 5 %, depending on the years of the study, and gradually decreased in
the lower layers.The amount of active phosphorus was 30.4-33 mg/kg at a depth of 0-25 cm
during 4 years, and amount of variable potassium was 269-292 mg/kg, which gradually
decreased in the lower layers. Dynamics of phosphorus and potassium in soil was determined in
relation to the growth stages, sowing and fertilizer rates of the “Jalilabad 19”barley variety.

Key words: climate, soil, fertilizer, plant, potassium, phosphorus, barley.

INTRODUCTION

The tolerance of barley crops to
diseases, nutritional quality of the grain,
resistance to lodging, productivity and
economic efficiency depend on the
biological characteristics of variety, as well
as the degree of potassium supply
exchanged during the vegetation period.

The main issues to be considered in
fertilizing of any crop are its growth and
nutritional properties. The study of main
nutritional elements (N, P, K) in the soil is
of theoretical and practical importance.
Knowing the above mentioned allows
prediction of timing and method of
fertilization [1]. Soil and climatic
conditions,  agrotechnical = measures,
fertilizer types, etc. have a major effect on
the movement of mineral fertilizers in the
soil [2]. As a result of N15-labeling
experiments under field conditions, it was
found that 30-40 % of the applied
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fertilizers were consumed by plants, and
15-20 % of them were produced as a gas
and thereby polluted the environment.
Thus, the application of nitrogen
fertilizers in accordance with the
gradation is very important [3].

Certain chemical and physical
processes occur in the soil when
phosphorus fertilizers are applied and
plants can consume only 10-30 % of them
[4-6]

The main purpose of research on
cereals is to increase productivity,
economic efficiency, and attract the
farmers to this area [7]. The normal
nutritional supply of plants during the
vegetation period depends on soil and
climatic conditions, reserves of easily
absorbable nutrients in the soil and rates
and proportions of fertilizers [8-10].
According to V.LNikitishen [11], the
amount of essential nutrients for the
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barley plant depends on the moisture
content of the soil, the predecessor plant,
the rates and proportions of fertilizers
applied. When the plant is not properly
supplied with potassium during the
vegetation period, i.e.because of the

potassium deficiency in the main
developmental stages, metabol-
ic processes are disturbed, the stem

strength is decreased, the plant becomes
prone to lodging, and productivity
decreased [12]. A  violation of
agrotechnical rules for the use of mineral
fertilizers, in other words, incorrect
selection of fertilizers, their rates and
proportions, timing and methods of their
application reduces the productivity of
agricultural plants, causes soil pollution,
and decreases soil fertility. These factors
cause disturbance of the ecological
function of soils [13]. Some authors [14,
15] reported that without a proper supply
of easily absorbable forms of essential
nutrients (nitrogen, phosphorus and
potassium) during the vegetation period,
cereals do not produce good quality,
economically efficient products.

According to Z.R. Movsumov [16,
17], 30 % of Azerbaijani soils are weakly,
51 % medium and 18 % well supplied
with potassium. Highly supplied soils
occur very rarely.

According to the authors, an average
of 2.9-3.2 kg of nitrogen, 0.9-1.1 kg of
phosphorus and 2.8-3.0 kg of potassium
are used to produce a centner of grain
yield. The results of the study show that
the demand for potassium in autumn
cereals is less only compared with the
demand for nitrogen.

The amount of easily absorbed
forms of main nutrients in the soil
depends on the moisture content, the
rates and proportions of fertilizers, and
application technology [18, 11].

The object and purpose of the study.
The purpose of the study was to
determine the effects of sowing and
fertilizer rateson the accumulation of
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above-ground biomass, grain quality and
productivity depending on growth stages
of  barley variety “Jalilabad 19”. The
experiments were performed in the light-

chestnut soils of Gobustan Regional
Experimental Station.
MATERIALS AND METHODS

The experiments were performed
under 3 sowing rates: 120 kg/ha, 140 kg/
ha, 160 kg/ha, and under 4 fertilizer rates:
1. Control (without fertilizer), 2. N3oP30K3zo,
3. NusP4sKas, 4. NeoP4sKas The area of each
plot was 44-50 m2 and the experiments
were conducted in 4 replicates. Granular
simple  superphosphate [20.5 %],
potassium sulfate [K:SO0s- 46 %] and
ammonium nitrate [NH4NO3-34%] were
used. Disk harrow was used to apply the
annual rate of phosphorus potassium
fertilizers, 30 % of the annual rate of
nitrogen fertilizers were applied before at
sowing and 70 % - in the early spring.

The main agrochemical parameters
were determined by soil sampling
annually before sowing, at various depths
in the non-fertilized field according to the
standard method [19].

Soil analyses were performed as
follows: pH of solutions was measured
using pH meter; calcium carbonate
(CaCO3) - by the Scheibler calcimeter;
total humus - by the Tyurin L.V. method;
total nitrogen (N)- by the Kjeldahl
method; easily hydrolyzed nitrogen - by
the method of Tyurin and Kononova;
active phosphorus (P20s)- soluble in 1 %
ammonium carbonate- by the method of
Machigin; variable potassium (K:0) -
soluble in 1 % ammonium carbonate
[(NH4)2CO3] - using flame photometer
[20].

RESULTS AND DISCUSSION

Gobustan Experimental Station is
situated in the territory of the cadastral
district of Mountainous-Shirvan, on the
southeast slope of the Greater Caucasus
Mountains Range. The climate of the area
relates to moderately hot semi-desert type
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with dry winter and steppes (south)
climate type and drought, moderately hot
summer (north) type. According to G.Sh.
Mammadov, the total area of the cadastral
district of Mountainous-Shirvan is
412,290.66 hectares [21]. This is 4.8 % of
the total country territory.

The total annual radiation is 122-
132 kcal/cm?, and the annual radiation
balance is 38-40 kcal/cm?2 The average
annual air temperature is 6-14°C, in the
coldest month of the year (January) 2°C-4°
C, and in the hottest month (July) 15-25°C.

In summer, the absolute maximum
temperature sometimes rises up to 20-40°C.
In winter, the absolute minimum

temperature sometimes falls below - 14-
25°C. The average annual minimum
temperature ranges from 10°C to 16°C.
The average annual temperature of the
soil surface is 12-14°C and ranges
between 1°C and 29°C throughout the
year. The first autumn frosts occur in the
second decade of November, and the last
spring frosts in the first decade of April
According to the author, the annual
precipitation is up to 420 mm.

Currently, the amount of perennial
precipitation is 412 mm. This shows that
the decline in annual precipitation in

Regional Experimental Station, one of the
major factors affecting the plant
development, productivity and economic
efficiency was the amount of precipitation.

As seen from the results, annual
precipitation during the study period
differs from perennial precipitation. Thus,
the amount of perennial precipitation was
412 mm, whereas, during the years of
conducting the study, the annual
precipitation ranged from 360.3 mm to
542.9 mm. So the precipitation quantity
was different even in these years. But the
difference between precipitation amounts
was somewhat less during the vegetation
period of the plant. The highest
precipitation in 2016-2017 (542.9 mm per
year) was 383.2 mm during the vegetation
period and 360.4 mm in 2015-2016. In
general, the amount of precipitation in
2015-2019 was favorable for the
development of barley variety “Jalilabad
19”.

There was no significant difference
in the minimum or maximum air
temperature in the period of 2015-2019
when the experiments were conducted
[figure 1]. Thus, 16°C was observed only in
the first decade of January 2016. The
minimum temperature was 9-11°C It was

recent years effects on perennial observed very rarely, for 1-2 days in
precipitation. January and did not have a negative
According to the results of the study impact on the development of barley
performed in the Maraza area of Gobustan variety “Jalilabad-19".
mm
150 2015-2016 m2016-2017 m2017-2018 m2018-2019 perennial L
Q & 4 *‘\} > &
& N ¢° 8“ R ¥ &é c;S 6‘ \Q

Figure 1 - Amount of precipitation during the 2015-2019 vegetation years
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The main agrochemical parameters
of light-chestnut soils were determined
during the 2016-2019 years. The values of
pH in the plowing layer (0-25 sm) was
found to range between 8.1-8.4 (25-50
cm), and 8.7-8.8 (50-70 cm). So the
plowing layer had weak and lower layers
had strong alkaline properties. The soil
contains carbonates. The fields of
Gobustan RES (Maraza area) are of
medium quality soils. Total humus ranged
from 2.23 % to 2.29 % in the plowing
layer and decreased in the lower layers.
Total nitrogen at the depth of 0-25 cm
was 0.165 %-0.179 %, which decreased in
the lower layers. The total phosphorus
content at 0-25 cm depth ranged from
0.18 % to 0.12 5 %, depending on the
years of the study, and gradually
decreased in the lower layers. The analysis
shows that the average amount (in 4
years) of easily hydrolyzed nitrogen at a
depth of 0-25 cm varied between 45-74
mg per 1 kg soil, 25-31 mg at a depth of 25
-50 cm and 13-17 mg at a depth of 50-70
cm. The amount of active phosphorus was
30.4-33 mg/kg at a depth of 0-25 cm
during 4 years, and amount of variable
potassium was 269-292 mg/kg, which
gradually decreased in the lower layers.

The results of the study showed that
the amount of active phosphorus in the
soil varied considerably during the various
years depending on the rate and
proportions of fertilizers, and the plant
development stages. In the control variant,
during the booting stage, at 120 kg/ha
sowing rate, at a depth of 0-25 cm, the
amount of active phosphorus ranged from
25.9 mg to 30.7 mg per 1 kg of soil. Thus,
in 2016, 2018 and 2019, the amount of
active phosphorus per 1 kg of soil without
fertilizer was 29.3; 30.7 and 28.7 mg,
while in 2017 this value was 25.9 mg. The
similar results were obtained during milk
and full ripeness stages. Thus, in 2016,
2018 and 2019, during the milk ripeness
stage, the amount of active phosphorus
was 23.3; 23.9 and 22.7 mg/kg, while in
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2017, this value was equal to 17.5 mg/kg.
However, in the full ripeness stage, no
significant differences were observed in
various years of the study.

Similar results were also observed
at 140 kg/ha and 60 kg/ha sowing rates.
The significant differences in the
parameters measured in different years
are quite natural since the amount of
active phosphorus in the soil depends on
the humidity and temperature.In 2017, the
amount of precipitation in the main plant
development stages was lower than in
2016 and 2018. This has an effect on the
amount of active phosphorus in the soil
and plant productivity.

There were no significant
differences in the plowing layer (25-50
cm) during the various years and
depending on the plant developmental
stages.

When mineral fertilizers (nitrogen,
phosphorus, and potassium) were applied,
the amount of active phosphorus (P20s) at
120; 140 and 160 kg/ha sowing rates
were higher than in the control variant, in
the plowing layer (0-25 cm) of the soil.
This increase was significantly different
depending on the proportions of fertilizer
rates and plant developmental stages.
Thus, in 2016, 2018 and 2019, at the
sowing rate of 120 kg/ha,during the
booting stage, when N4sPssKsswas applied,
the amounts of activephosphorus (P20s) at
a depth of 0-25 cm were 41.6, 42.4 and
41.8 mg/kg. In 2017, this value was 36.5
mg/kg. During the milk ripeness stage,
this value was found to be 31.4, 32.1, 33.9
mg/kg and 27.7 mg/kg, respectively.In the
full ripeness stage, in various years of the
study, the amount of active phosphorus in
the plowing layer changed from 15.2 to
17.2 mg/kg. When the phosphorus-
potassium ratio was stable and the
nitrogen rate increased from 45 kg /ha to
60 kg /ha, the difference ranged from 1.2
to 1.5 mg/kg, depending on the plant
developmental stages.
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In the control variant of winter
barley variety "Jalilabad-19", the amount
of active phosphorus in the plowing layer
decreased on average 2.01-2.08 times,
depending on the sowing rates, from the
booting stage to the end of the ripeness
stage. Upon  application of the
N3oP3oKszofertilizer,the amount of active
phosphorus decreased 2.33,2.38, and 2.31
times at 120 kg/ha, 140 kg/ha, and 160
kg/ha sowing rates, respectively. When the
N4sP4sKss fertilizer was applied, the
amount of active phosphorus decreased
2.48, 2.61 and 2.58 times at 120 kg/ ha,

140 kg/ha, and 160 kg/ha sowing rates,
respectively.

Correlations between sowing and
mineral fertilizer rates and proportions on
amount of phosphorus were also
determined. Studies have shown that only
at milk ripness stage, there is a reliable at
the 0.01 level direct relationship between
the fertilizer rate and amount of
phosphorus, (r=0.625").

Also, between sowing rate and amount
of nitrogen at all developmental stages
reliable at the 0.01 level positive relationship
have determined (table 1).

Table 1 - Pearson correlation coefficient for sowing and mineral fertilizer rates and pro-
portions influence on amount of phosphorus in different developmental stages in
unsupplied with moisture light mountain gray-brown (light chestnut) soils of
Mountainous Shirvan (GRES)

. Sowing Fertilizer ) Milk ripe- .
Indices Year Booting Full ripeness
rate rate ness

Year 1 0.000 0.000 -0.112 -0.151 -0.258
Sowing rate 1 0.000 0.849™ 0.670™ 0.567"
Fertilizer rate 1 302 0.625* 0.009
Booting 1 0.905™ 0.773™
Milk

. 1 0.644™
ripeness
Full ripeness 1
**: Correlation is significant at the 0.01 level (2 tailed)
*: Correlation is significant at the 0.05 level (2 tailed)

According to the results, from the
booting stage to milk ripeness, the amount
of active phosphorus in the soil depending
on the sowing rate decreased in the control
variant 1.33-1.40 times. During the full
ripeness stage, this value decreased 2.01-
2.08, 2.31-2.38, 2.48-2.61 and 2.53-2.63
times, respectively, in the control variant
and upon application of the N3oP30K30,
N4sP4sKas,and NeoPasKas fertilizers.

This is quite reasonable, because in
the control variant at the end of the spring
tillering and in booting stage, amount of
nutritions meet the demand of plants

while they are not sufficient during the
further developmental phases.

The amount of variable (well-
absorbed) potassium in the plowing layer
(0-25 cm) and under the plowing layer (25
-50 cm) was determined in various years,
at various sowing and fertilizer rates,
during the main developmental stages of
variety “Jalilabad 19”[figure 2]. According
to the results of the analysis, amounts of
potassium in the plowing layer (0-25 cm)
changed depending on the developmental
stages of the plant, fertilizer rates and
were different in various years.
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booting stage

336 526391

milk ripeness

27.9 22.02%°
13.7 139 15 146

full ripeness

1 2

Figure 2 - Dynamics of phosphorus in the soil at 140 kg/ha sowing rate, depending on
developmental stages of barley variety “Jalilabad 19” and fertilizer rates
1. Control (without fertilizer). 2. N3oP30K30. 3. N45P4sKas. 4. NeoPasKas.

Thus, in the control variant, at the
sowing rate of 120 kg/ha, in the booting,
milk and full ripeness stages, amount of
variable potassium was found to be 358-
375 mg/kg, 278-295 mg/kg and 256-
267 mg/kg, respectively. Similar results
were obtained at the sowing rates of 140

and 160 kg/ha.At 140 kg/ha sowing rate,
in the plowing layer (0-25 cm), amount of
variable potassium was equal to 360-
370 mg/kg, 280-318 mg/kg and 249-
266 mg/kg in the booting, milk , and full
ripeness stages,respectively.

booting

36500 391 388

milk ripeness

T

full ripeness

258 266 270

Figure 3 - Dynamics of variable potassium in the soil at 140 kg/ha sowing rate,
depending on the rates and ratios of fertilizers and developmental stages of the plant

1. Control [without fertilizer). 2. N30P30K30.3. NasPasKys.

The amount of variable potassiumin
the soil also varied slightly depending on
the sowingrate. The difference in the
booting stage was within the limits of
experimental error, and in 2017, in the
milk ripenessstage, the difference was 10-
12 mg/kg. When the sowing rate increased
from 120 kg/ha to 140 and 160 kg/ha,
amount of variablepotassium (Kz0) in the
soil decreased by 10-12 mg/kg.

The fertilizer rates also affect the
amount of variablepotassium depending
on the years of the study and plant
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4. NooP4sKss.

developmental stages. Thus, upon
application of N4sP45Kss, at the sowing rate
of 140 kg/ha amount of variable
potassium was found to be 386-
397 mg/kg, 303-315 mg/kg and 260-
275 mg/kg during the booting, milk and
full ripeness stages, respectively [figure 3].
This is closely related to the amount
of precipitation observed during the
various stages of plant development.
Similar values were also obtained at the
sowing rates of 120 kg/ha and 160 kg/ha.
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Table 2-Pearson correlation coefficient for sowing and mineral fertilizer rates and pro-
portions influence on amount of potassium (K20) in different developmental stages in
unsupplied with moisture light mountain gray-brown (light chestnut) soils of
Mountainous Shirvan (GRES)

) Sowing Fertilizer ) Milk :
Indices year Booting ) Full ripeness
rate norm ripeness
year 1 0.000 0.000 -0.240 -0.268 0.219
Sowing rate 1 0.000 -0.034 -0.265 -0.092
Fertilizer norm 1 0.775™ 0.743" 0.624™
Booting 1 0.832™ 0.742™
Milk
. 1 0.701™
ripeness
Full ripeness 1

**. Correlation is significant at the 0.01 level (2 tailed)

*: Correlation is significant at the 0.05 level (2 tailed)

Correlations between sowing and
mineral fertilizer rates and proportions on
amount of potassium were also
determined. Studies have shown that at all
stage, there is a reliable at the 0.01 level
direct relationship between the fertilizer
rate and amount of potassium (table 2).

CONCLUSION

Thus, results of the experiments
performed in light-chestnut soils of the
rainfed regions of Mountainous Shirvan
showed that in the control variant, during

the booting, milk and full ripeness stages,
the amount of variable potassium on
average for 4 years (2016-2019) was
equal to 359-365 mg/kg, 282-288 mg/kg
and 258-261 mg/kg, respectively.

Based on results of the study,
amount of variable potassium decreased
when the sowing rate increased from
120 kg/ha to 160 kg/ha (except for the full
ripeness stages). The difference in the
booting and full ripeness stages was
5 mg/kg and 6mg/kg, respectively.
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TYWIH
P. X. Ucnam3agel

TOJIIMI ETICTIK YKAFIAMBIH/IA ALLIBIK-KOHBIP TOTNIBIPAKTAP/IA KY3/IIK APTTIAHBIH,
JIAMY ®A3AJIAPBIHA BAUJIAHBICTBI, CEBY MEH ThIHAWMTKbIIII HOPMAJIAPBIHBIH,
TOTIBIPAKTAFBI ®OC®OP MEH KA/TUA MOIIEPIHIH, JUHAMUKACBIHA 9CEPI

1E2iHWIiAIK WapyaubLablFbl FolablMU-3epmmey uHcmumymeol, baky, A31098,

Hupwazu aysiiel, N°2 cosxos, 93ipbalixcaH, e-mail: rehile.islamzade@gmail.com
Makasiana oOsip6aikaHzarbl YJakeH KaBKa3 »KOTacCbIHbIH, OHTYCTIiK-IIBIFBIC OeTKeui
ayMmarbiHgarel  Taysbl-lllupBaH KaJacTpJblK, ayJaHblHJA OpHasackaH, ['oGycTaH 0G6JIBICTBIK
ToxKipube CTaHUMACBIHAAFBI ToXipube TaHaObl alIbIK-KOHBIP TOINBIPAFbIHbIH  Herisri
arpoxXMMHUAJIBIK, KepceTkimTepi KeaTipisired. Toanaimi ericTik KafFJaWblHAA weKkmeyui
¢akmopaaposiy 6ipi KayblH-IAWbBIH 60kl TabbL1agbl. 2016-2019 KblAAaphl KyprisijareH
TeMIlepaTypaablK, GaKTopJapFa GAaWaHbICThI Y/ATIEPAiH BereTalusJblK Ke3eHiHiH Y3aKThIFbI
MeH apHaHblH canacbl aHBbIKTa/l[bl, TBIHAWUTKBILWITBHIH €Hri3iJeTiH OHTaWJbl MeJlepJepi
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aHbIKTaAbL XKbIpThLIy KabaTbinaarsl (0-25 cm) pH maHi 8,1-8,4 (25-50 cm) nen 8,7-8,8 (50-70
CM) JediHri apasblKTa 60JAbl. TONbIpaK OPTAaChIHbIH, PEAKLMSCHl 9JICI3-CiNTiIeH KOFapbl
cinrinikke feiin e3repeni. TombIpak KapOGOHATThL. 3epTTeJeTiH TaHANTBHIH TOMBIPAFbI
(Fobyctan A3XK (Mapasa ay/aHbl)) Kbl/KbIMaJbl pocHOpMeEH 2./1Ci3 KIHE OpTallla KAMMAMACHI3
etinreH. XpIpThlly KabaThIHAAFbl KapawipikTiy xannel mesmepi 2,23 % - gaH 2,29 % - fa
JlefiH, TepeHJereH cablH TeMeHJeuai. 0-25 cMm TepeHaikTe »xaJjnbl a3oT 0,165 % -0,179 %
KypaAbl, aJl TepeHJereH cailblH eki ecefjeH acTaMfa asaljbl. JKeHin blAbIpaWTBIH a30TThIH,
MeJiiiepi 13-74 Mr/kr Tonblpak, uerinae 6oabl. 0-25 cM TepeHAikTeri ¢ocdop/biH, Kaambl
MeJiiepi 3epTTey »KblablHa OainaHbicThl 0,18 %-pgan 0,12-5 % - fa fgeliH 60/bl KoHe
TONBIPAKTBIH, TOMeHTi KabaTTapbiHaa 6ipTinzen TemeHuexi. Besacenni ¢pocdopawiy Mesmepi
30,4-33 Mr/Kr TombeIpak IieriHge 60JAbl. AJMacnasibl KaJUH/iH TONbIpAKTaFrbl MeJepi 269-
292 Mr/Kr Kypajpbl, o1 6ipTiHzen TepeHereH caiiblH TeMeHAe . "MKanunabazs 19" apna cyprbl
erisreH erictiktepzeri TonbipakTarbl ¢ochop MeH Kaauld MeJillepiHiH AWHAMUKACHhI, €TiCTiH
ecyiHe XdHe ThIHANUTKbIII HOpMaJslapblHa 6ailJIaHbICThI aHBIKTAJIbI.
Tyuiinoi co30ep: KIUMAT, TONBIPAK, THIHAUTKBIII, 6CIMIIK, Kaltuii, hocdop, apma.

PE3IOME
P. X. Ucnam3age!

BJIMAHUE HOPM ITOCEBA Y YIOBPEHUHW HA IMHAMUKY COJIEPXKAHUSA ®OCPOPA
1 KAJIMA B [TIOYBE, B 3ABUCUMOCTH OT ®A3 PA3BBUTUA O3UMOT'0 AYMEHA HA
CBETJIO-KAIITAHOBBIX [TOYBAX B YCJIOBUAX BOT'APLI
1HayuHo-uccaedogamenvckutl uHcmumym semaedenusi, baky, A31098, nocesnok

Tupwaczu, cosxo3 Ne 2, Azep6atioxcan, e-mail: rehile.islamzade@gmail.com

B craTtbe mpuBeJeHbl OCHOBHble arpoXMMHUYECKHE MOKAa3aTeJHd CBETJIO-KAIlTaHOBOH
MOYBBI ONBITHOTO MOJIA ['06ycTaHCKOM 06JIaCTHOM ONBITHON CTAaHIIMHM, PACIOJIO)KEHHOW Ha
TEPPUTOPUU KajacTpoBoro paiioHa [opno-lllupBaH, [Oro-BOCTOYHOro CKJIOHA bBosbuioro
KaBka3sckoro xpe6Ta B Asepbaiimkane. OZHUM W3 JUMUTHPYIOIUX (AKTOPOB B YCJIOBHUAX
Gorapbl sBJjslOTCS ocagku OmnpefeseHa NPOJO/DKUTENBHOCTh BEreTalMOHHOTO Mepuoja
00pasloB M KauyecTBO TYMEHSI B 3aBUCUMOCTU OT TEMIIepaTypPHbIX GAaKTOPOB MPOBEJIEHHBIX B
2016-2019 rr, ycTaHOBJEHbl ONTHUMaJbHble [03bl BHeceHUS yAobpeHUH. 3HayeHus pH B
naxoTHoM cioe (0-25 cM) Haxoguiauch B npenese ot 8,1-8,4 (25-50 cm) mo 8,7-8,8 (50-70 cm).
Peakiuss cpe/ibl HOYBBI BAPbUPYET OT CJAA0OLIEJOYHOW [0 CHJIbHOIIeso4yHOH. [lodBa
kap6oHaTHas. [louBbl ucciaeayemoro moss (['o6ycranckuéi PIC (paiioH Mapasa)) cma6o- u
cpenHe oGecrnedeHbl MOJBMKHBIM pochopom. Obiiee cofepkaHHe IyMyca B IMAXOTHOM CJioe
konebsetcs oT 2,23 % po 2,29 %, cHwxkasAch ¢ rayouHoi. O6uuit a3oT Ha rayb6uHe 0-25 cm
coctaBua 0,165 % -0,179 %, a c riiy6uMHON yMeHbIIMJCS 6oJiee yeM B JBa pasa. CoepkaHUe
JIETKOTU/IPOJIM3YEMOr0 a30Ta HaX0AUI0Ch B npesienax 13-74 mr/kr noussl. O6lee cojiepaHue
docdopa Ha raybune 0-25 cm cocraBusio ot 0,18 % mo 0,12-5 % B 3aBHCHMMOCTU OT roja
WCCIelOBAaHUS M TOCTENEHHO CHMXKAJIOCh B HMIKHHUX CJIOSIX MOYBbL. KOJIMYECTBO aKTHBHOTO
docdopa Haxoamsock B npenenax oT 30,4-33 mr/kr nmouBbl. KosimdecTBO 06MEHHOTO Kajivsi
COCTaBUJO OT 269-292 Mr/Kr MNOYBBl, KOTOpOe MOCTENEeHHO CHWXAJoCh C TJyOUHOM.
OnpejesieHa JUHAMUKa cofiepkaHus ¢ochopa U Kaius B MOYBe Ha MOJISAX C COPTOM SYMeEHb
«/Ixanuna6az 19», B 3aBUCUMOCTH OT POCTa OCEBA U HOPM yA06pEHUH.

Karouegble ca06a: k1uMar, IO4YBa, yA00peHue, pacTeHue, Kaaui, Gochop, suMeHb.
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INFLUENCE OF PROCESSING FACTORS ON STRUCTURAL ELEMENTS OF RICE YIELD

1MA Research Institute of Crop Husbandry, AZ1098, Baku, Pirshagi settlement,
Sovkhoz 2, Azerbaijan, e-mail:islamzade@yahoo.com

Abstract. The main agrochemical indicators of the experimental field in the Lankaran-
Astara region having dark gray soils have been presented in the article. The results of the analysis
showed that the pH in the tillage layer of the experimental field is 6.12-5.87, in the lower layers,
this figure ranged from 5.98 to 6.20.That is, the area has a weakly acidic property. There is no
carbonation here as the pH of the experimental field soils is below 6.5. The experimental lands in
the Lankaran-Astara region are considered to be of good quality. Because the amount of humus is
3.03-3.14 % in the tillage layer, and 1.63-1.73 % and 1.05-1.06 % in the lower layers. At a depth of
0-30 cm of the analyzed soils, the amount of mobile phosphorus (P20s) varied on average from
30.9 to 34.1 mg per 1 kg of soil, and the exchangeable potassium varied between 317 and 327 mg.
The field is moderately supplied with mobile phosphorus and exchangeable potassium. The key
causesof the change in the biomorpholoical indicators and yield structural elements of the rice
variety "Hashimi" depending on the cultivation factors have been given. Experiments with the
“Hashimi” rice variety in the dark-gray soils of the Lankaran-Astara region showed that the
biomorhpoiogical indicators and yield structural elements of the plant changed depending on the
planting time, and seedling and fertilizer rates. The results obtained with variants planted in the
1stand third decade of May were slightly different. The highest indicator were obtained in the first
decade of May, at the rate of 1.7 million seedlings per hectare and nutrition condition N 120PgoKso.
A high correlation between the yield structural elements of unfertilized variants has been
detected.

Keywords: soil, plant, nitrogen, yield, rice.

INTRODUCTION [5, 6]. Especially in developing countries

Which is a major staple food for most  nitrogen (N) application to agricultural
people on earth and provides more land has increased steeply in recent
calories for human consumption than any decades and will continue to increase to

other cereal crop, one of major agricultural meet growing food production
commodities is rice [1]. Rice is one of the requirements [7].
most important and sustainable foods for High temperatures disrupt dry

more than half of the world population [2]. matter production, reduce the size of rice
Due to population growth and improved grains, adversely affect grain filling, and
quality of life, the demand for food will result in reduced grain yields [8, 9].
increase by about 50 % or more in 2030 Previous studies have shown that plant
and twofold in 2050 [3]. That global rice density has a significant effect on
production will need to increase by productivity and nitrogen accumulation in
approximately 8-10 million Mg per year or rice and other cereals [10].

by an annual yield of 1.2-1.5 % in the That increasing rice production
coming decades to meet forecasted food corresponds Of particular concern is with
needs, it is estimated [4]. an increasing demand for water. Which is

Nitrogen fertilizers are widely used approximately 2-3 times greater than the
by farmers to achieve ideal productivity ~water footprints of other cereal crops, such
but crop density regulation is often as wheat or maize, current estimates show
overlooked. In China, only in the Jiangsu that an average of 3000-5000 liters of
Province, large amounts of water is needed for the production of one
N,approximately 550 kg N per hectare, Kkilogram of rice [11].
were applied for rice cultivation, in a year
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According to researchers, the need
for water during the growing season of
rice is determined by the physical and
chemical properties of the soil and the va-
riety of rice [12].

The increasing scarcity of water
threatens the sustainability of food pro-
duction from irrigated agriculture, world-
wide [13, 14].

On earth phosphorus is an essential
macronutrient for all life. There is increas-
ing evidence that the P pool changes its
abundance, composition and bioavailabil-
ity during soil development in natural and
agricultural ecosystems in soil [15-19].

[t should be noted that the planting
time, seeding rates, and nutrition
conditions of seedlings related to the
technology of rice cultivation in the
Lankaran-Astara region have not been
studied in detail yet.

The researchaimed to develop the
cultivation = methods following the
biological characteristics of rice varieties.

Purpose of the research. Experiments
on “Hashimi” variety have been conducted
in the field of “Janub Agro” located in the
Lankaran region. The main purpose of our
research was the development of
cultivation methods that would meet the
biological  characteristics “Hashimi”
variety of rice in the Lankaran-Astara
region and ensure high yield.

MATERIALS AND METHODS

The research was conducted in 2015
-2016 and 2016-2017 on dark-gray soils of
the Lankaran region.A three-factor
(2x3x3) field experiment for the study of
the main cultivation methods of rice
varieties in the Lankaran-Astara region is
presented in the following scheme:

The first factor: Planting time of rice
seedlings.

The first decade of May; 2)The third
decade of May.

The second factor:
conditions.

Unfertilized soil; 2)Fertilized with
NooPs0K4o; 3)Fertilized with N120PgoKso

Nutrition

40

The third factor: The rate of seedlings
to be planted per hectare (million)

1.0, 2)1.7; 3)2.5.

The field experiments were carried
out in 4 replication and the rice seedlings
were planted in plots with 54 m? area.
There are several advantages to growing
rice using seedlings: cultivation of the soil
becomes more intensive; it facilitates the
control of weeds and pests and also
improves the development of the root
system of the rice plant, and tillering.

Every year, soil samples were taken
following the methodology [20] to
determine the agrochemical parameters of
the experimental area without organic and
mineral fertilizersbefore sowing and
analyzed in the Laboratory of Soil and
Plant Analysis of the Research Institute of
Crop Husbandry.

Soil analysis: pH of an aqueous
solution determined by pH meter;
Calcium carbonate (CaCO3) - in calcimeters
by the Schebler method; Total humus - by
L.V. Tyurin method; Total nitrogen (N) - by
Kjeldahl method; Easily hydrolyzed
nitrogen - by LV. Tyurin and Kononova
method; mobile phosphorus (P20s),
soluble in 1 % ammonium carbonate - by
Machigin method; exchangeable
potassium (Kz20), soluble in 1 %
ammonium carbonate [(NH4):C03] in a
flame photometer [21]. Biomorpholoical
indicators and yield structural elements
[22].

RESULTS AND DiSCUSSION

Results of the soil analysis of
experimental field showed that in the
samples taken at a depth of 0-30 cm, the
pH varied within the range of 6.12-5.87,
and at a depth of 30-60 cm within the
range 5.98-6.20. Thus, considering that pH
within the range of 5.5 and 6.5 is weakly
acidic so the area has a weak acidic
property.

There is no carbonate in the
examined soil, and there is generally no
carbonate in areas with a pH below 6.5.
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Depending on the depthof the
analyzed soil, total humus changed
diferently. Thus, the average amount of
total humus was 3.03-3.14 % (3.045-
3.157), at a depth of 30-60 cm, it was1.63-
1.73 % (1.618-1.751), while at a depth of
60-90 cm,it was equal to 1.05 %. Such soils
are considered to be of high quality.

At a depth of 0-30 cm, total nitrogen
changed on average 0.217-0.220 % and
gradually decreased in the lower layers.

At a depth of 0-30 cm of the
analyzed soils, the amount of mobile
phosphorus (P20s) varied on average from
30.9 to 34.1 mg per 1 kg of soil, and the
exchangeable potassium varied between
317 and 327 mg. At a depth of 30-60 cm,

Table 1 - Biomorpholoical
variety in 2015-2016 and 2016-2017 vegetation periods

mobile phosphorus was equal to 21.8-
25.1 mg.Thus, the area is moderately
supplied with mobile phosphorus and
exchangeable potassium.
According to the
biomorpholoical indicators and yield
structural elements study, plantheight
was chaned within the range of 117.0-
127.4 cm at the rate of 1 million seedlings,
panicle length was equal to 22.4-25.5 cm,
the number of grains per panicle changed
within the range of 86.8 and 115.0, weight
of grainsper panicle was chaned within the
range of 2.0-2.1 g, and 1000 grain weight
was chaned within the range of 24.6-26.0 g
in the control plants of the Hashimi variety
during the 1st decade of May (figurel).

results of

indicators and yield structural elements of the Hashimi

Plan- Seed- Fertilizer Plant Panicle Number of Grain 1000
ting lings rate, kg/ha | height, cm length, grains per | weight grain
time of per cm panicle per weight, g

seed- hectare, panicle,

lings min g

Control 117.0-127.4 | 22.4-25.5 | 115.0-86.8 | 2.0-2.1 | 24.6-26.0
1.0 NooPsoKao | 124.0-133.2 | 29.2-26.6 | 127.3-89.7 | 3.0-2.3 | 26.4-26.4
N120PgoKeo | 127.5-135.4 | 31.2-28.7 | 129.3-92.3 | 3.4-2.4 | 27.6-27.6
;l;llsi Control 121.8-130.8 | 25.0-26.7 | 117.8-89.6 | 1.8-2.4 | 25.8-25.3
decade 1.7 NooPeoKso | 130.3-135.4 | 33.0-26.8 | 135.2-91.1 | 2.7-2.5 | 27.8-26.0
of May Ni20PsoKeo | 132.8-137.2 | 34.5-29.9 | 135.8-94.7 | 3.2-2.7 | 29.0-26.8
Control 120.2-126.1 | 23.8-25.3 | 115.4-83.7 | 1.5-2.0 | 23.8-25.0
2.5 NooPeoKao | 127.2-129.9 | 30.8-249 | 131.5-87.8 | 2.2-2.2 | 25.6-25.5
N120PgoKeo | 130.2-135.0 | 32.4-28.0 | 132.8-91.8 | 2.4-2.3 | 26.8-26.2
Control 115.2-125.2 | 22.0-25.0 | 112.4-85.0 | 1.8-1.9 | 24.4-25.4
1.0 NooPsoKao | 123.2-128.8 | 28.8-25.2 | 125.2-87.0 | 2.6-2.1 | 25.8-25.2
The Ni20PsoKeo | 125.6-130.8 | 30.8-27.0 | 128.2-90.2 | 3.2-2.2 | 26.4-26.4
third Control 119.0-128.0 | 24.8-25.7 | 116.8-86.9 | 1.6-2.1 | 25.2-24.9
decade 17 NooPsoKao | 129.0-131.1 | 32.2-26.0 | 131.8-88.2 | 2.3-2.3 | 27.0-25.0
of May Ni20PsoKeo | 131.2-133.6 | 34.2-27.5 | 133.6-91.8 | 3.0-2.5 | 28.2-25.5
Control 117.4-124.1 | 24.6-24.0 | 114.4-82.2 | 1.4-1.8 | 23.2-24.4
2.5 NooPsoKao | 126.4-129.0 | 30.6-23.6 | 128.6-84.4 | 2.0-1.9 | 24.2-24.6
N120PsoKeo | 127.8-133.7 | 33.0-25.8 | 130.8-89.0 | 2.6-2.0 | 24.2-24.8
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At the rate of 1.7 million seedlings,
plant height was changed within the range
of 121.8-130.8 cm, panicle length varied
between 25.0 and 26.7 cm, number of
grains per panicle was 117.8-89.6, weight
of grains per panicle was equal to 1.8-2.4 g,
and 1000 grain weight was 25.8-25.3 g.
When the seedling rate increased to 2.5
million, the structural indicators of the

plant were, respectively, 120.2-126.1 cm,
23.8-25.3 cm, 115.4-83.7, 1.5-2.0 gand
23.8-25.0 g.

The yield structural elements of
plants in unfertilized variant were lower in
crops planted in the 3rd decade of May
compared to those planted in the 1st
decade of May (table 1, Figure 2).

140 -

H plant height

120 -

100 A

80 -

60 -

40

20 -

0

¥ Panicle length

" Number of grains per
panicle

B 1000 grain weight

1 1,7

2,5

Figure 1 - Biomorpholoical indicators and yield structural elements of the Hashimi
variety in unfertilized variant variety planted in the 1st decade of May
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Figure 2 - Biomorpholoical indicators and yield structural elements of the Hashimi
variety planted in the 3rd decade of May

Similar patterns were observed in
fertilized variants during research
conducted in the Lankaran-Astara region.
Thus, when planting was performed in the
1st decade of May, using the nutrition
condition withNooPsoKaoat the rate of 1.0
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million seedlings, plant height was
changed within the range of 124.0-
133.2 cm, panicle length varied between
29.2-26.6 cm, number of grains per
panicle was changed between 127.3-89.7,
weight of grains per panicle was changed
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within the range of 3.0-2.3 g, and 1000
grain weight was changed within the
range of 26.4 g. At the rate of 1.7 million
seedlings, these indicators were,
respectively, 130.3-135.4 cm, 33.0-26.8 cm,
135.2-91.1, 2.7-25 g and 27.8-26.0 g.
When the seedling rate increased from 1.7
mln to 2.5 mln, plant height was changed
within the range of 127.2-129.9 cm,panicle
length was varied between 30.8-24.9 cm,
number of grains per panicle was changed
within the range of 131.5-87.8, weight of
grains per panicle was changed within the
range of 3.0-2.3 g, and 1000 grain weight
was equal to 26.4 g.

The results obtained with variants
planted in the third decade of May were
slightly different. At the nutrition condition
NooPsoK4o and at the rate of 1.0 million

Table 2 - Correlation between
elements in the unfertilized variants

biomorhpoiogical indicators

seedlings, plant height was changed within
the range of 123.2-128.8 cm, panicle length
varied between 28.8-25.2 cm, number of
grains per panicle was changed within the
range of 125.2-87.0, the weight of grains per
panicle was changed within the range of 2.6-
2.1 g, and 1000 grain weight was changed
within the range of 25.8-25.2 g. Whereas, at
the rate of 1.7 million seedlings, these
indicators were found to be varied between
129.0-131.1 cm, 32.2-26.0 cm, 125.2-88.2,
2.3 g, 27.0-25.0 g, respectively.At the rate of
2.5 million seedlings, these parameters
ranged as follows: 126.4-129.0 cm, 30.6-
23.6 cm, 128.6-84.4, 2.0-1.9g, 24.2-24.6g,
respectively (figure-1). Similar results were
obtained at the nutrition condition N,0PgoKeo
(table 1).

and yield structural

Plant Weight | Weight Tille- Panicle | Weight Num- Num- 1000
height, of a of ring length,c | of grains | ber of berof | Grain
Indices cm shrub, grains coeffi- m per grains single weig
g per cient panicle, per panicles ht,
shrub g g panicle g
Plant 1
height, cm
Weight of a 0.623" 1
shrub,g
Weight of
grains per 0.657" 0.984™ 1
shrub g,
Tillering 1 765+ | 0840+ | 0.847" 1
coefficient
Panicle '} o743+ | 0.948" | 0944 | 0.791" 1
length, Cm
Weight of
grains per | 0.652" 0.902" 0.900” | 0.907* | 0.803™ 1
panicle, g
Number of
grains per | 0.608" 0.986™ 0.968™ | 0.794™ | 0.972" 0.850™ 1
panicle
Number of
single 0.598" 0.992" 0.976™ | 0.805™ | 0.942" 0.908" 0.985™ 1
panicles
1000 grain . . . . R . . .
weight, g 0.630 0.991 0.991 0.877 0.931 0.915 0.971 0.980 1

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
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As seen from the table 2, there is a biomorhpoiogical indicators and yield
high correlation between the bio- structural elements of the plant changed
morhpological indicators and yield depending on the planting time, and
structural elements of the Hashimi rice seedlingand fertilizer rates.
variety in the unfertilized variants. The highest indicator were obtained

CONCLUSION in the first decade of May, at the rate of 1.7

Experiments with the “Hashimi” rice million seedlings per hectare and nutrition
variety in the dark-gray soils of the condition Ni20PgoKseo.
Lankaran-Astara region showed that the
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TYWUIH
T.A. Ucnam3age!

OH/IEY ®AKTOPJIAPbIHbIH, KYPIII OHIMIIITTHIH, K¥PBIJIBIM/IbIK,
3JIEMEHTTEPIHE oCEPI
1E2iHwiNIK WapyawsbLabIFsl FoblablMUu-3epmmey uHcmumymol, A31098, [lupwazu
ayblabl, No2 coexos, 93ipbatixcaH, e-mail: islamzade @yahoo.com

Makanasa JleHkopaH-AcTapuH alMaFblHbIH, TaXipube TaHAObIHBIH KYHTipT-Ccyp
TOINbIPpAKTapPbIHAA KYPTIi3iJIreH Herisri arpoXUMUSAJIBIK 3epTTeyJiep HoTUXKeJepi KeJTipilreH.
3epTTesIeTiH y4YacKe TOMNBbIPAFbIHbIH arpoOXUMUSJIBIK, KepCeTKillTepiH Taajay HaTHXesepi
TomnbIpak y/arizepiageri pH aJici3 Kpiukpl1 ekeHin kepcetTi, 0-30 cM TepeHAikTe 6,12-5,87 xaHe
30-60 cm TepeHzikTe 5,98 - 6,20 apaJbIFbIHAA aybITKUAbL 3epTTeJreH TONbIpaKTapaa
KapOoHAaTTap KOK, KYHapJibl, )KbIPThLJIY KabaTbIHAAFbl Kapauipik Mesmepi opra ecemnmnen 3,03-
3,14 %-pan (3,045-3,157), 30-60 cm TepengikTe 1,63-1,73 %-ra feitin aypiTKu b (1,618-1,751),
as 60-90 cM TepeHgikTe o1 1,05 % Kypaiabl (1033-1065). XKelmxbiMasnbl GochopiblH MeJlepi
(P20s) 1 kr Tombipakka opTa ecenneH 30,9 - gaH 34,1 Mr-fa JeiliH, ajq ajamacnanbl KaJauizig
MeJiepi 317-aeH 327 mr-ra Jeitin. Toxxipube KxyMbIcTapbl 3epTTeNeTiH alMaKTbhIH KYHTipT-cyp
TOMNBbIpAKTApbIHAA «XalIMMHU» Kypill cypmbIMeH Kypridiigi. OHzmey aficTepiHe 6GalJIaHBICTBI
«XamuMu» Kypill CyprbIHBIH, KYPbLIBIMABIK 3JI€EMEHTTEPiHIH 63repyiHiH Herisri ¢akTopsiapsl
aHbIKTanApl. Kypill JakblIBIHBIH KYpBLIBIMABIK NapaMeTpJiepi ery MepsiMiHe, KelleTTepre
»K9He ThIHANUTKbILI HOpMaJlapblHa 6alJIaHbICThl ©3repreHi aHbIKTaAAbl. MaMbIpAbIH 1-11i xoHe
3-1i OHKYHJAITIHE 0MbIPFbI3bLAFAH KYpiW HYCKA/AAPbIHbIH 3ePTTey Hamudceaepi oepinreH. Ex
YKOFapbl KOPCETKILITEP MaMbIp albIHbIH 6ipiHili OHKYHZIriHAe N120PsoKeo KOpekTik pexxuminge,
rektapblHa ceby Mesimepi 1,7 MJH/#aHafaH ajblHAbL. THIHAUTKBIIITAD KOJIJAaHbLIMaFaH
HYCKaZla OHIMHIH KypbUIBIMABIK 3JIeMEeHTTepi MeH TONbIpaK-KJWMATThIK >KaFjanaap
apacbIH/aFbl )KOFapbl KOPPeSLHUAJIbIK 0alJaHbIC aHBIKTAJ/IbI.

TyliiHOi ce3dep: TonbIpaK, 6CiMJIK, a30T, OHIMAJIIK, KYpiLLL.
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PE3IOME
T.A. Ucnamsagel

BJIMAHUE ®AKTOPOB OBPABOTKHW HA CTPYKTYPHBIE 3JIEMEHTbI YPOXKAUHOCTHU
PUCA

1HayuyHo-uccaedosameabCckull UHcmumym 3emaedenus, A31098, nocesok [Mupwazu,
y y
Coexo3 2, A3epbaiidxcaH, e-mail: islamzade@yahoo.com

B cTaTbhe npejcTaB/ieHbl OCHOBHble arpoxXMMHYeCcKHe HCCe[j0BaHMs, NMPOBOJHUMblE Ha
TEMHO-CEpPbIX IMOYBax ONBITHOro moJis JIeHKOpPaHCKO-ACTapUHCKOM pervoHa. Pe3yJsbTaThbl
aHaJ/iM3a arpoXMMUYECKUX [OKasaTeJsiell MOYBbI UCCJAeAyeMOro Vy4acTKa Nokasaid, yTo pH B
npo6ax MOYBLI UMeET CJIabyI0 KUCIOTHOCTb, KoyiebJeTcs B peaesax 6,12-5,87 Ha rayoune 0-30
cM ¥ Ha ray6bude 30-60 cm - B mpegenax 5,98-6,20. MccieoBaHHBIE TIOYBBI HE COZEPIKAT
KapOOHATOB, IJIOZOPOAHBI, KOJUYECTBO TyMyca B MAaXOTHOM CJIO€ B CpeJHEM BapbUPYeTCHA OT
3,03-3,14 % (3,045-3,157), Ha riiy6uHe 30-60 cm 1,63-1,73 % (1,618-1,751), u Ha ray6une 60-90
cM coctasaseT 1,05 % (1,033-1,065). KosmmyectBo nopasuxkHoro pocdopa (P20s) konebsetcsa B
cpeanem ot 30,9 o 34,1 Mr Ha 1 Kr Mo4Bbl, a 06MEeHHOT0 KaJius - oT 317 g0 327 Mr. B onbiTax
NpPOBeZIeHbl PAbOTHI HA TEMHO-CEPBIX IOYBAX UCCJIEAYyEeMOT0 PErnoHa C COPTOM puca «XalluMHU».
BoisiBJIeHBI OCHOBHBIe GAKTOPbI U3MEHEHHS CTPYKTYPHBIX 3JIEMEHTOB COPTa puca «XalUlUMHU» B
3aBUCUMOCTH OT NMPUEMOB 06PabOTKU. YCTAHOBJIEHO, YTO CTPYKTYpPHbIE apaMeTPhl KyJIbTYpPbl
puca MeHsJIUCb B 3aBUCUMOCTH OT CpoKa IOCeBa, paccaibl U HOpPM yAo0OpeHHuil.
[IpencTaBJiieHbl pe3y1bmamubl UCCAeLOBaHUN sapuaHmoeg nocadku puca B 1-¥ U 3-i fekaje Mas.
CaMble BbICOKME TOKa3aTesd ObLIM MOJy4eHbl Ha IOCeBaxX B NMepPBOM JeKajde Mas NMPU HOpMe
BbIceBa 1,7 MJIH/LIT. paccafbl Ha rekTap B pexxuMe nuTaHusi Ni120PgoKeo. BbisiBiieHa Bbicokast
KOpPpEeJSIIIMOHHAs 3aBUCHMOCTb MEXAY CTPYKTYPHBIMH 3JIEMEHTAMH YpoXKas W MOYBEHHO-
KJIMMaTUYECKUMU YCJOBUSAMU Ha BapUaHTe 6e3 MpUMeHeHUs yA06peHUH.

Katouesnle ca108a: IOYBA, pacTeHUE, a30T, YPOKAUHOCTD, PHUC.
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I'b. Kaiicanoga?, T. Ypaumog?, C.K. Kamuiogz, B.Y. CyneiiMmeHOB!
BJIMSSTHUE TYMUHOBOTIO YAOBPEHUS TYMAT HA YPOXKAHHOCTD 03UMOM
NMIIEHUIIBI
1Kazaxckull Hay4Ho-uccsiedogameibCKULl UHCMUMYM No4808€0eHUs U a2poxumuul
umenu Y.Y.Ycnanosa, 050060, Kazaxcman, Aamamel, np. aas-@apabu, 75 B,
e-mail: gkaisa@mail.ru

2AHOUMCAHCKUTI UHCMUMYym ceAbCK020 X03slicmaa u azpomexHoaozuti, 1700600,
Anduxcanckas o6aacmyb, AHOUdxcaHcull patioH, ceao Kytizanap, ya. Oautizox 1,
Y36ekucmaH, e-mail: kamilovl @inbox.ru

AHHomaquﬂ. B CTaThbe HpeﬂCTaBJ’IeHbI 3KCHepI/IMeHTaI[bHI)Ie JAaHHbIE 10 I/13y‘-IEHI/I}O
BJMSIHUSI OpPraHUYecKOoro TYMHUHOBOTO yjAo6peHHs TymaT Ha MNOPOAYKTUBHOCTb O3WMOH
[IIEHUIbl B YCJIOBHUSX OpPOIIa€MbIX JIYTOBBIX MOYB AHJWKAaHCKOM 06JsacTH Y36eKucTaHa.
Paspa6oTaHa TeopeTHYecKass KOHIEMIHs BO3MOXHOTO BO3JEHCTBMA Ha BCXOXECTb CEMSH
NIIEHUIIBI U B L[€JIOM Ha SHEPTUIO IPOpacTaHus B MEPUOJ IPEANOCeBHON 06paboTKHU CEMAH U
ONMpPBICKUBAHUS pPacTeHHMH. ArpoMesMopaTHBHble NpPHEMbl Ha OCHOBe yao6peHusi Tymar
OTJIMYAIOTCA OT KJIaCCUYECKUX METOJI0B. B xoze viccaenoBaHUi 6bl1 BHISIBJIEH MOJIOXKUTEJbHbBIN
3¢deKT oT mpeamoceBHON 06pabOTKM CeMSH MNIIEHHULbl W ONPBICKWBAHHUS BEreTHUPYIOLIUX
pactenuit B daze 3-5 u 6-7 sucra ygobpenuem Tymart, rze npubaBka ypoxkas B CpefHeM
cocraBuia 87 %. [losiyyeHHble  pe3yJbTaThl  IOKAa3bIBAIOT, YTO [pPUMEHsieMble
arpoMeJIMopaTUBHbIE TEXHOJIOTUH MOBBLILIAIOT CTPECCOyCTORYUBOCTD KyJIbTYPbI.
VHHOBaLMOHHASA HAHOTEXHOJIOTHSI 3KCTPAKLUK GYpOro yIJisl U calpoIesisi IO3BOJISET MOJYYUTh
opraHuyeckoe yjgo6penue TyMar, cojepsKallee IMHPOKUM CIEKTP MaKpo- U MMKPO3JIEMEHTOB,
TYMHUHOBbBIE KHCJIOTHI, (l)yJIbBOKI/ICJ'IOTbI, BUTAMHWHBI U Cl)epMeHTbI, 4yero HeT B COoCTaBe
MHUHEPaJIbHbIX yao6pe1—mﬁ. HUcnosib3oBaHue yﬂOﬁpeHI/IH OKa3bIBaeT BJIUAHHUE HaA CBOﬁCTBa I104B,
POCT, pa3BUTHE U MPOJYKTUBHOCTb 36PHOBBIX KYJIbTYP.

Katouesvie ci08a: JyroBble MOYBLI, MJI0J0POANE, TYMHUHOBOE yao6penue TymaT, o3umas
MIIEHUIA, YPOXKANHOCTb.

BBEJJEHUE IIPOBOJUTCA 3TAall PECTPYKTYpHU3aLUHU
O3uMasi mmeHWna - ofHa u3 (PEPMEpCKHX XO3SUCTB, KOTOPBIN
HauGoslee BHICOKONPOAYKTUBHBIX Kyjlb- BK/IIOYAaeT KOMIUIEKCHBIH IMOJAXOA IO
Typ B Y36ekucTaHe, 3epHO UcHoJjb3yeTcd ONTHUMH3aLMKM  pasMepa X03IUCTB K
B OCHOBHOM /[iJI1 MPOU3BOJCTBeHHbIx CTPYKType IPpOU3BOACTBA C y4€TOM €ro
neseil. CpeaHsisi  ypoxaiHOCTb coc- CHELHUPHUKH.
taBasger 30 1/ra, 4TO He SABJAETCA CorsacHo oueHkaM BcemupHoro
npejieJioM NPOLYKTUBHOCTH 3TOM Ky/lb- OaHKa, Mepbl, peJNpUHUMaeMble NpaBH-
Typbl. [IoBbIlIeHHE YPOXKAHHOCTH 03UMOK  TE€JIbCTBOM, NMPeAyCMaTPUBAIOT MOCTENEH-
NIIEeHUIbl TPeGYeT COBEpUIEHCTBOBaHMs HOE  COKpalleHHe oOLled  MOCEBHOH
CyLIeCTBYIOILIUX arpoTeXHUYECKUX Mpue- IJIOWAAW IOA XJIOMYAaTHUK W MNIIEHHIY.
MOB, HalpaBJeHHbIX Ha CO3JaHde XOTS XJIOMYaTHUK WU MIIEHWLA OCTAITCH
6/1aroNpUSATHBIX YCJOBUH [iyisi pocTa WM CTPAaTerMYeCKHMMHU KyJbTypaMH, INpOBO-
pa3BUTHSA pacTeHHUH. JAUMasd TNOJIMTHUKA NpejnoJaraeT paclliu-
[locteneHHoe HapalwuBaHue 1o- PeHHE H AUBEPCUPUKALHUIO  CEbCKO-
Tpe6GJeHUs  MIIeHWIb  0GbACHAeTca XO3AHCTBEHHOro NpPOM3BOACTBA B JA0J-
CTpEMJIEHHEM NpaBUTEJIbCTBA CTpaHbl T['OCPOYHOM MepPCreKTHBE.
AKTHUBHO pa3BUBaTh COOCTBEHHYIO [loTeHMa/IbHO COKpallleHue M0CeB-
3€pHOBYI0  1epepaboTKy, mpu 3TOM HbIX IUIOWA/Ied MO XJIOMYaTHUK U
CTUMYJIMPYS BHEIIHWe 3aKYIKU CbIpbsi. B TMIIEHHUIy KOMIIEHCUPYeTCA COOTBETCT-
HacTodlee BpeMsa B  Y30eKucTaHe BYIOIUM YBeJMYEHHEM HUX YPOKAHHOCTH.
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B coBpeMeHHOM CeJbCKOM XO3SIU-
CTBe 3a TmocjeAHee BpeMs OOJbLIOE
BHUMaHUe  VAeJseTCs  OpraHUYeCKUM
Y06 PEHUSIM, KOTOPbIE UCIOJIb3YIOTCS AJ1
noaydeHusi 6Gojiee BBICOKHX YpOXKaeB
CeJIbCKOXO3SIUCTBEHHBIX KYIbTYD [1, 2].

OpraHuyeckoe TyYMHUHOBOE yA006-
penue TyMmaT oka3bIBaeT MOJIOKUTEJNbHOE
JIeCTBMe HAa  POCTOBBbIe  IPOIECCHI
pacTeHH#, pa3BUTHE MOYBEHHON OHOTHI,
CTpaZlaloied OT NPUMEHEHUS BBICOKHX
103  MUHepaJbHbIX  yAOOpeHUH U
XUMUYECKUX CPeJICTB 3alllUThl pPAcCTEeHUH.
[IpepnaraemMbie  NPOU3BOACTBY  HOBBIE
OpraHu4yecKue yao0peHHUs HYK/JAITCS B
JaJbHEHIIMX  UCHBITAHUAX W Bce-
CTOpPOHHe# npoBepke [3, 4].

B cBA3W Cc 3THUM Ha TePPUTOPUH
depmepckoro xo3siicTBa «3amupa bany
caxoBaTu» bBysakbamiMHCKOro paloHa
AHKaHCKOM 06J1aCTU Ha OPOIIAEMbIX
JIYTOBbIX T0YBaX MpOBeJieHbl IPOU3-
BOJICTBEHHbIEe  WCIBITAHUS  IPHEMOB
3P dEeKTUBHOTO HCIOJb30BAHUA IOYB U
NOBBIIIEHUSI PEHTA0EeJbHOCTH CeJbCKO-
X035 CTBEHHOTO MTPOU3BO/ICTRBA.

OBBEKTbBI U METO/IbI

O06BbEKTOM HCCIeL0BAHUHN ABJSAIOTCA
opolliaeMble JIyrOBble TOYBBI AHAU-
’)KaHCKOW  ob6siactu.  Bysnak6aminHCKun
palioH pacrnoJio)keH B IOKHOM 4YacTu
AHpmkaHckol o6siacTu. CaMbl HOBBIH M
MEHbIIIUH no MJIOLIAAH paioH
AngmkadHckod  ob6sactu.  Crosupma -
ropo/icKoi nocesiok bysnak6auiy.

Penved nmnpexacraBseH ropamMu H
NpeJropHbIMM paBHUHaMHM. B ponmnHax
MeX/ly BO3BbILIEHHOCTSIMU PaCHO0JIOXKEHDI
6os0Ta. KiuMaT BbICOKMX CyOTpONU-
yeckux Haropui. CpefHss TeMIepaTypa
HI0JIsT +26°C, deBpaJis -3,5°C.
BereTtauuoHHbil nepuoyf cocrtasisieT 230
JTHEH. CpepHerozoBoe KOJIMYECTBO
ocagkoB - 200-300 mM. Opomaemas
cuCTeMa pailoHa MpejcTaBseHa: HOHbIN
depraHckuit KaHalJl, [MaxpuxaHca#n.
[loyBbl Ha paBHHUHAX - CepPO3eMbl U
O6ypO3€eMBbl.

Ha Le/uMHHBIX y4acTKax IIpOHU3-
pacTaloT MNOoJbIHb, Jebela, OJYyBaHUUK,
TPOCTHUK, AyPMaH, BepOJII0Kbsl KOJIIOUKA,
rpebeHIMK, Majap4yaTKa, XBOI, COPro,
BbIOHOK I10JIEBOM, BOJIOLIKA.

B npouecce noYBeHHON CBEMKH 3a-
KJIaIbIBAJINCh IOYBEHHbBIE pa3pe3bl U PH-
KONIKM C OTOOpPOM NOYBEHHBIX 00pa3L0B.
CozepxxaHue rymyca, HNOJABWXXHBIX (QOpPM
3JIeMEeHTOB NHUTAaHUA ONpeJessaInd Mo Me-
TO/JMKe, ONIMCAaHHOU B PYKOBOJCTBE MO0 06-
1IeMy aHa/Iu3y NMoyB [5].

JKcnepMMeHTa/bHble PpaboThl IO
UCOBITAHUI0 BJIMSAAHUS HOBBIX arpome-
JIMOPATUBHBbIX MPUEMOB  MOBBIIIEHUS
NPOAYKTUBHOCTH MIIEHULBI Ha OCHOBE
OpTraHHWYeCcKOT0 T'YMHUHOBOIO YA0OGpeHus
Tymar Ha MaJONPOJAYKTHUBHBIX I[OYBaX
depMepckoro xo3sancTBa «3amupa baHy
caxoBaTu» npoBefeHbl B 2019-2021 rr.
oyTeM 3aKJaJKU T[O0JIEBbIX  OIBbITOB
(tabsauna 1) no metoauke O.A. l0auHa [6].

Ta6suna 1 - CxeMa npou3BOACTBEHHOTO OMbITA

Xo3s#cTBO [IpesnecTBEHHUK Arponpuem

depmepckoe XIom4yaTHUK N100P70 - POH, KOHTPOJIb 6€3 06PABOTKH

X035IMCTBO @®oH + o006paboTKa CceMsSH U ONpPbICKUBAHHUE

«3amupa bany pacteHuit B dasbl 4-5 U 6-7 JUCTbEB pabOYUM

caxoBaTU» pactBopoM ypo6peHus Tymatr B cMecu C

MoyeBuHOM (5 kr/ra) us paciyera 300 1Ha 1 ra

Xujgkoe TrymMuHOBOe yHo6peHHe HOBBIX KHUCJIOT, QyJbBOKHCJIOTBI, aMHUHO-

HOBOTO TOKoJieHus1 TyMmaT Bblpaba- KHCJIOTBI, OpraHUYeCcKHe COJIM, OpTraHH-

ThIBaeTCs U3 Oyporo yrid (JleoHapauTa),
campornesis W CHElUaJbHO TOATrOTOB-
JIeHHOW BoJibl. COJEPXKUT COJIM TyMH-

4yeCKHe KHUCJIO0ThbI, MPUPOAHbIE AaYKCHHBI,
OUTOKHHHHBI U pAA HeO6XO,QI/IMbIX MaKpoO-
N MHKPO3JIEMEHTOB B ,Z[OCTyrIHOﬁ A1
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pacTeHuil popMe, HAHOYACTHUI] METAJIOB,
kKak Ag, Cu, Co, Mn, Mg, Zn, Mo, Fe u T.i. B

cocTaBe yJ0OpeHHUS TaKXKe HMEKTCH
O/IHOBaJIEHTHbIE 3JIEMEHThl KaK HaTpPWH,
KaJIuy, aMMOHUH. OHu XOPOIII0

pacTBopsOTcad B Boge [7-9]. YmoGpeHue
TyMaT BbINYCKAaeTCs B JXUJAKOM BUJE,
BfI3Kas TEMHO-KOPUYHEBasA >XHUJKOCTb C
BbIpaXXEHHbIM Hepe3KHM 3alaxoM.

[IpeanoceBHast 06paboTKa CeMsH
NPOBOAUTCSI COBMECTHO C  JIOObIMH
npoTpaBuTenssMu. [si NpPUTOTOBJIEHUS
paboyero pactBopa Heobxoarumo 200 M
TYMUHOBOTO yf06peHHs TyMaT pa3BecTH
B 100 s1 Bobl. Pacxos paGouyero pacTBopa -
30 1Ha 1 T ceMsH.

O6paboTka pacTeHUU (BHEKOpHEBas
NO/JIKOPMKAa) TPOBOAUTCS B  IEpPHO[
Beretanuu: B a3y KylleHUs - Havaja
BbIXOJla B TPyOKy U B a3y LBeTeHHUs -
Hayajla  MOJO4YHOM  cmesoctu.  [Jasa
NpUTOTOBJEHUS  pabodero  pacTBopa
Heo6x0AMMO 1 J1 TYMHUHOBOI0 yA00peHUst
TymaTt pasBectu B 200 s Boapl. Pacxon
pabouero pactBopa - 200 1 Ha 1 ra.

B omnbiTax BO3/e/bIBaJd 03UMYIO
nueHuny copt «KpacHogapckaa-99». Coprt
MOJIYKapJINKOBBIH, BBICOTA PACTEHUH OKOJIO
90 cM, BBICOKOYCTOMYMB K I0JIETAHUIO.
CpenHecnensiit. PasHoBugHOCTE Lutescens.
Kosioc yunuuapuyeckui, cpefHel AJIUHBI,
JIOTHBIN. OceBUHbIE OTPOCTKHA KOPOTKHE.
KosiockoBasi yelys siiilieBUAHO-OBaJIbHas,

CpefHed [JJIMHbl WU IUHWPHHBI, HepBalusd
cl1abo BblpaxkeHa. [lye4o KoJ10CKOBOM
yelyd IMpsAMOe, CJerka CKOLIEHHOE,
cpefHee, 3y6ell  KOPOTKUH,  TYIOW.
3epHOBKa KpacHad, shleBU/HasA, KpynHasd,
bopo3aka Hemiy6okas. Bricokonponyk-
THUBHBIA COPT, HAWBbICIIAS YPOKAWUHOCTh
copta no napy - 90 1/ra. MykoMoJibHble U
xJjiebonekapHble kadyecTBa. KadecTBo 3epHa
BbICOKOE, 3aHeceH B CIIHCOK COpTOB,
dbopMUpyronmux «LIEHHOE» 3€pHO.
YcToWyuMBOCTL K 060JIE3HSAM U KJIMMa-
TUYEeCKHMM YCJIOBUAM. BBICOKOYCTOMYHMB K
NbLJILHOW TOJIOBHE. YCTOWYHUB K KEJITOH U
cTeb/ieBOM pkaBYMHaM. MMeeT mnoJieByro
YCTOWYMBOCTb K CENTOPHO3Y U MYYHUCTOU
poce. BocmpuumuuB K pysaprosy KoJsioca U
6ypoii pxkaBurHe. COPT 3aCyXOyCTOMUYUBBIH,
MOpPO30CTOMKOCTD BBILIE CPeJHEN CTENeHU.

OnTvMasbHble [/ 30HBI, JONyCKaeTcsd
[I0OCEB B HayaJle MW UYyTb paHblle
ONTHMMaJIbHBIX CPOKOB 1noceBa. Hopma

BbICEBa 5 MJIH BCXOXUX ceMsH Ha 1 ra.
PE3VYJIBTATHI U UX OBCYX/IEHUE
Pe3sysbTaTbl UCCAeOBAaHUNA TOKa-

3aJi4, 4YTO WH3y4YaeMble OpoIlaeMble

JIyTOBbIE  TIOYBBI  OMNBITHBIX  IOJIEH

depmepckoro xo3sicrBa «3amupa banHy

CaxoBaTU»  XapaKTepU3yeTcsl  HU3KUM

coJlep>kaHueM OOIIEero rymyca, KOTOPBIH

HaxoguTbcs B npegenax 0,88-1,49 %

(Tabauna 2).

Tabsauna 2 - ArpoxuMuyecKasi XapaKTepHUCTHUKA JIYTOBBIX 104YB

Ne | Paspes | CJ101 IOYBBI, CM. | 06wuii rymyc, % | P20s Mr/kr I K20 mr/kr
®oH (N10oP70), KOHTpOJIL 6€3 06PAaGOTKHU
1 P-1 0-30 1,356 29,0 106,2
2 30-70 0,882 18,0 85,0
3 70-100 0,882 15,0 98,5
@oH + 06paboTKa CEMSIH U ONPBICKUBAHUE pacTeHUM B ¢asbl 4-5 U 6-7 IUCThEB
4 P-2 0-30 1,491 37,5 100,9
5 30-70 1,491 26,5 107,6
6 70-100 1,428 25,0 98,2
AHanmu3bl MOKasaJd  JOBOJIbHO JE€pXKaHHI0 JIETKOTHJPOJIM3yeMOro a3oTa

IeCTpoe CoJiepXKaHue TMOJBMKHOTO ¢oc-
dop u obMmeHHoro kauus. ComepkaHue
P;0s B maxoTHoM cjioe 29,0-37,5 mr/kr,
K20 - 100,9-106,2 mr/xr noussl. [lo co-
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['paHy/OMeTpHUYECKHUH COCTaB MOY-

Bbl CpeJHHUH CYyIMHOK (Tabuuma 3).

[Ipeo6safaroT GpaKkUK MEeCOK MEJKUU U
NbLJIb KPYITHASL.

Ta6suna 3 - 'paHy/IoMeTpUYECKUN COCTAB MOYBbI

CopepxaHue dpakuuu B % Ha abCOTIOTHO CYXYI0 NOYBY
Cusioit PasMepnb! ppakiuu B MM
Pas-
o3 [IOYBBHI, MEeCOK IblJIb W1 <0,01
P M 025 1,0- 0,25- 0,05- 0,01- 0,005- | <0,001
’ 0,25 0,05 0,01 0,005 | 0,001
0-30 080 | 10,15 | 23,86 | 23,85 | 20,34 | 12.00 9,00 41,34
p-1 30-70 | 2,40 | 25,80 | 3146 | 11,13 | 14,21 | 10,00 5,00 29,21
70-100 | 0,70 | 17,80 | 36,18 | 15,11 | 15,21 | 11,50 4,50 31,01
0-30 090 | 1390 | 28,75 | 1590 | 20,55 | 11,50 8,50 40,55
p.2 30-70 | 0,90 | 18,75 | 33,44 | 14,31 | 16,60 | 11,00 5,00 32,60
70-100 | 0,80 | 18,50 | 38,32 | 13,27 | 16,61 8,50 4,50 29,61
IMTweHnuya no cgouM NpooyKMueHbIM BakHbIM TOKasaTesJieM XapakTe-
Kauecmeam - O0OHA U3 CAMbIX YEHHbIX PUCTHUKHA QOTOCHMHTETHYECKOU JiesiTesb-
Ce/NbCKO-X0351LICMBEHHbIX KYAbmyp 8 Mupe. HOCTH IOCEBOB CJIYXHUT YHUCTas Mpo-
dTa Ky/abTypa o06JiafiaeT OrpOMHBIM JYKTHMBHOCTb ¢oTocuHTe3a. B jaunHa-

HNOTEHLUAJIOM [IJI CO3JAaHUSI BBICOKHX
ypoxkaeB 3epHa. B HacTosiniee BpeMs,
4YTOOb! 3aHATb U YAepKaTb YCTONYUBbIE
MO3UIIMM HAa PbIHKE CeJIbXO3MPOAYKIIHH,

Npou3BOAMTENM [OOJIXKHbBI He TIIPOCTO
,ELO6I/ITI:>CH BbICOKHX ypOXaeB, HO H
MNOJIYy4YUTb MNPOAYKIUIO BbICOKOTO Ka-

4YeCcTBa. ITOT0 MOXKHO JOCTUYb, TPUMeEHSA
WHTEHCUBHblE TEXHOJIOTUM Ha OCHOBe
pecypcocbeperalimmux MW IKOHOMHUYHBIX
METOJIOB C y4eTOM  COBpPEMEHHBIX
arpomnprueMoB U HAaYYHbBIX JOCTKEHUH.

[Ipouecc ¢oTocuHTE3a £BJASAETCSA
[VIABHEUIIIUM U OCHOBHBIM B MHUTAHUU
pacTeHUi, B pe3y/ibTaTe HEro pacTeHUs
co3gaoT 95-97 % cyxoro BellecTBa
yPO2KaeB, B CBA3UC YeM MPOJYKTUBHOCTD
CeJIbCKOX03IUCTBEHHBIX KYJBbTYp OTlpe-
nesisieTci B IEepBYIO ouepeab GYHK-
UOHHUPOBAHUEM MOCEBOB KAaK CJIOXKHBIX
doTocuHTe3UpyIUX cucTeM. [1ockoJb-
Ky OCHOBHBIM OpraHoM ¢GOTOCHHTEe3a
SIBJSIETCS JIMCT, OJAHOM U3 HauboJsee
BAXKHBbIX (U3UOJOTMYECKUX XapaKTepuc-
THK TOCeBa SBJIIeTCA IJIOMA/b JUCTHEB
Ha eIMHUILY [JIOIA/IU MOYBHI.
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MHKe OHa UMeeT BOJIHOOOpa3HbIi BUJ, U
JlOCTUTaeT CBOMX MAaKCHUMyMOB B (asbl
LIIBETEHHWSI M  BOCKOBOH  CIIEJIOCTH.
MuHUMYyMBl  OTMedarTci B  ¢asbl
BbIX0JJa B TPyGKY HU  MOJIOYHOU
CIeJIOCTH, a C HACTyIJIeHUeM I0JIHOU
CIeJIOCTH KpUBasi [JOCTUraeT HyJS.
Yucras NpoAYKTUBHOCTb POTOCHMHTE3A
B 9Ty a3y ObLjia Bblllle KOHTPOJbHOTO

BapvaHTa, HO Ha HE3HAYUTeJIbHYIO
BeJIMUYMHY (Ha KOHTpOJIEe 5,57; Ha
06paboTaHHBIX TYMUHOBBIM yAo06pe-

HMEM BapuaHTaxXx OHA cocTaBuja 5,93-
5,98 r/m?2 B cyTkH) [10].

Hamu wucciesoBaHus TOKa3as,
YTO NPUMEHEHHWE OPraHUYecKoTro TyMHU-
HOBOro yjo6peHus TyMaT o0Kas3bIBaJIo
HEKOTOpoe  BJIMSIHME  Ha  Ipolecc
bOpMHUPOBaHUSI JIMCTOBOH MOBEPXHOCTH.
K ¢ase nBeTeHHe-KoJOlIeHWE HA 006pa-
OOTaHHBIX T'YMHHOBBIM  yA06peHHEM
BapHaHTax JIMCTOBasl MOBEPXHOCTb KoJie-
6asace B npegenax 52,1-54,2 Twic. M%/ra,
YTO BbIIIE N0 CPABHEHHIO C KOHTPOJIEM
Ha 7,9-9,5 Teic. M2/ra. HW3MeHeHUAM
MJIOIIA/IN JIUCTHEB B TeUeHHEe BereTaluH
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CBOMCTBEHHA oOImpe/ieieHHass  3aKOHO-
MEepHOCTb. B Hauasie BeceHHeH BereTanuu
miomaab JIMCTbEB HeBEJIMKA W Ha-
pacTaeT MeAJIeHHO. 3aTeM TEMIIbI poCTa
JIMCTOBOW MOBEPXHOCTH YBEJUYHUBAIOTCSA
M COXpaHSAWTCA 0 $asbl KOJIOLIEeHUS,
Korjga IuIomaAb AaCCHMHJISIIMOHHOM
MOBEPXHOCTH JIOCTHUraeT CBOEro Mak-
CUMyMa.

[Io pe3ynbraTaMm paHee MpoOBe-
JIeHHBIX UCCJIeIOBAaHUH YCTaHOBJIEHO, YTO
yCJI0BUA BbIpalllMBaHHA 03MMOH
NIIeHUI[bl  OKa3bIBAlOT BJIMSHUE Ha
BEJIMUUHY BCEX 3JIEMEHTOB CTPYKTYpPhI
ypoxasg. CoCTOsIHME TIOCEBOB O3UMOU
MIIeHu bl Ha BapHaHTax OIlbITa
pa3jiMyajuch MO POCTY W Pa3BUTHIO,
WHTEHCUBHOCTH OKpAaCKH, U KOJUYECTBY
3epHa B oAHOM KoJsioce. 06paboTKa ceMsiH

03MMOM TMIIEHUIbl W ONPBbICKUBAHHE
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pacTeHUH yBeJIMYMBaeT BbICOTY pacTeHUMH
0 CpaBHEHHIO C KOHTpoJjieM 6e3
06paboTOK. YBeJIMUHMBaeTCsl TaKxKe AJMHA
KoJIoCa. BaxxHenmum noKasaTeJsieM
CTPYKTYpbl ypoxasl fBJSETCI YMCJIO
3epeH B OJHOM KoJsoce. HabGuropaercs
NOBBIIIEHHE KOJMYECTBA 3epPeH B KOJIOCE
Y IPOAYKTHUBHOM KYCTHCTOCTH.

B ¢depmepckoM xo3sificTBe «3amMupa
BaHy caxoBaTw» Ha MaJIONPOAYKTUBHBIX
[OYBax YypPOXKAaWMHOCTb C KOHTPOJIBHOIO
BapuaHTa Ha ¢oHe a30THO-PocPopHBIX

yroopenunt  (NiooP70) cocTraBuia B
cpenHeM 3a 2019-2021 rr. 40 u/ra, a
06paboTKka ceMssH U ONpPBICKUBaHUeE

BETETUPYIOLIUX PACcTeHUH IMpemnapaTom
Tymar Ha asoTHO-dochopHOM doHe
NOBBICUJIA YPOXKAWHOCTh B CpPEJHEM /10
75 1u/ra, rae npub6aBka coctaBusa 87 %
(pucysnke 1).
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PucyHok 1- BiusiHue arpoMeIMOpaTUBHBIX IPUEMOB Ha ypoXKall 3epHa 03UMOH
mieHubl B 2019-2021 rr.

CorslacHO paHee TPOBeJIEHHbIM
HCCIEJIOBAaHUSIM  YCTAHOBJIEHO,  YTO
JKOJIOTMYeCcKH Oe3onacHoe yao6peHUe
TymaT nmnpefHasHaueHO JJs  Tpej-
noceBHOU (mpejmnocaioyHoM) 06paboTKU
ceMH M II0CaJl0YHOTO  MaTepuaa,
(k1y6HEH, JIYKOBHI, KOPHEBUI W
KOpHell), BeceHHEN U 0OceHHeN 06paboTKa
IOYBBI B TEIJIULAX U B Oropo/ie, MoJI1Ba
BETeTUPYIOLIMX KYJbTYp, a Takxe MAJsd
BHEKOPDHEBBIX U KOPHEBBIX IMOJKOPMOK.
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Yno6bpenue TymaTr ysydiiaeT CTPYKTYpy
MOYBbI, YBEJUUUBAET COAEpKaHUE B HEU
OpraHUYecKoro BellecTBA U JIETKOYC-
BOSIEMBIX  NUTATEJNbHbIX  3JIEMEHTOB,
yCTpaHAeT CTpecc y pacTeHUuH mocie
HeOGJIAarONPUATHBIX MOTOJHBIX YCJOBUU
(3acyxa, 3aMOpO3KH), YCKOpsieT co3pe-
BaHHUE CeJIbCKOXO3SIMCTBEHHBIX KYJbLTYP
Ha 15-20 gHell W TMOBBINIAET ypoXKad OT
30 o 80 % [10].
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3AKJ/IIOYEHHUE

06paboTka ceMsiH Iepe/| MOCEBOM U
ONpPBbICKUBAaHUE pPACTEHUUW B HayabHbIN
IIepyuo/J, BereTallud pacTBOPOM >XHUJAKOIO
ryMHUHOBOro yao6peHus TymaT mnosBo-
JsileT BBOAUTb B 000pOT MaJoONpo-
JYKTUBHBIX CeJbX03yroAusX, 4YTO 3Ha-
YUTeJbHO  CHWXaeT  3aTpaTbl  Ha
opolleHMe U yAOOpeHMs, MOBBIIIAET
6MO03HEPreTUKY U 3KOJOTHYECKYI0 yCTOM-
YUBOCTH NIIEeHHUILbI, obecrne4yuBaeT
CeJIbX03 TOBApOIIPOM3BOJAUTENEN Halex-
HbIM  CpPeACTBOM  JJis1  IOBBILIEHUS

YPOXKAaUHOCTH MIIEHULbl C MUHUMaJIbHOU
3aBUCUMOCTBI) OT JKEeCTKUX (KapKUX)
IIOYBEHHO-KJINMaTHUYeCKUX YCIOBHUAX.
[IpuMeHeHHMe TYMHHOBOIO YA006-
penusa Tymar paccMaTpuBaeTcd Kak
3KOJIOTUYEeCKH YUCTBIA M 3KOHOMUYECKHU
3pbeKTUBHBIM  cMOCOO6  MOBBIIIEHUS
YPOXXKallHOCTH  CeJIbCKOXO3SIMCTBEHHBIX
KYJIBTYP, CHOCOOCTBYIOIIUHN bosee
NOJIHOW  peasM3alyMd  TeHEeTHYeCKOro
NOTeHIMala U peKOMeHAyeTcd [AJd
IIMPOKOT0 BHEJIpEHHS B IPOU3BOJCTBO.
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Makasiaga ©306eKCTaHHbIH, OHJAiXKaH O06JIBICBIHBIH, CyapMaJibl LIAJFbIHJbBI TONbIPaKTap
»KaFJalblHAA KY34ik 6ugaigpiy eHiMinirine TyMaT opraHukaablK, TyMUH/JI ThIHAATKbIIIBIHBIH
acepiH 3epTTey OoilblHLIA Taxipubesik MajniMeTTep KeaTipinreH. TykbiMAapAbl ceGy ajjbl
Ke3eHiH/e eHJeY )KoHe eciMikTepi 6YPKYAiH 6Mjail TYKbIMAAPBIHBIH 6HYIHE KoHe KaJlllbl 6HY
JHEPrusChblHA dcCep eTYiHIH BIKTUMaJ TeOpHUAJBIK TYXbIpbIMAaMackl a3ipaeHfi. Tymar
TBIHAWTKbIIIbIHA HETri3/leJiITeEH arpoMeJMOpPaTUBTI  9JicTep  KJACCUKaJbIK dAicTepAeH
epekilesieHei. 3epTTey OapbIiCbiHAA OWJAM TYKbIMJAApblH ceby ajJblHAA OHJAEY/iH >XoHe
eciMzikTepaiy 3-5 koHe 6-7 »xamblpak BereTalMsabIK, ¢asacblHa TyMaT ThIHAWTKBILIBIMEH
OYPKYZAiH OH acepi aHbIKTa/AJbl, OHJA KOCbIMIlIAa 6HIM opTa ecenneH 87 % KypaZbl. AJbIHFaH
HOTHKeJiep, KOJIIAHBbLJIFAH arpoMeJIMOPaTUBTI TEXHOJIOTUSJIap JaKblIAapAblH CTpeccke
Te3iMAiNIriH apTTeIpaTbiHBIH KepceTeni. KoHbIp KeMip MeH campomesiii 3KCTpakKLusjay
MHHOBALMAJIbIK HAHOTEXHOJIOTUSIChI, MUHEpPaJIibl ThIHAUTKbILITAPAbIH KypaMbIH/a KOK, MaKpo
>K9HEe MHUKPO3JIEeMEHTTEPAIH, TYMHUH/I KbIIIKbIAAP/bIH, QYJIbBOKBIIKBLIIAPABIH, BATAMUHAED
MeH bepMeHTTepJiH KeH clieKTpi 6ap TyMaT opraHUKasblK ThIHAWUTKBIILIBIH ajJlyFa MYMKiHZIK
6epeni. TEIHAUTKBIIITHI KOJIJAHY TONBIPAKTbIH, KacUeTTepiHe, A9HJI JaKbl1Aap/blH ecyiHe,
JaMyblHa »K9He eHIMAiJIriHe acep eTeAl.

Tyliin0i ce30ep: WaNFBIHJBIK TONbIPAK, KYHAapJbLIbIK, TyMaT I'YMUH/Jbl ThIHAWUTKBILIBI,
KY3Zik 6ugai, eHiMAiTiK.

SUMMARY
G. Kaysanova?, T. Uraimov?, K. Komilov?, B. Suleimenov?
INFLUENCE OF HUMIC FERTILIZER TUMAT ON WINTER WHEAT YIELD
1U. Uspanov Kazakh Research Institute of Soil Science and Agrochemistry, 050060,
Almaty, 75 B, al-Farabi avenue, Kazakhstan, e-mail: gkaisa@mail.ru
2Andijan Institute of Agriculture and Agricultural Technologies, 1700600, Andijan region,
Andijan district, Kuyganar village, st. Oliygoh 1, Uzbekistan, e-mail: kamilovl @inbox.ru

In the conditions of the farm "Zamira Banu sakhovati" in the Bulakbashi district of the
Andijan region, production tests of organic humic fertilizer Tumat were carried out in the cultiva-
tion of winter wheat. In the article, on the basis of agrochemical data, cartographic materials on
the main indicators of soil fertility are presented. In the course of research, a positive effect was
revealed in the pre-sowing treatment of wheat seeds with Tumat and spraying vegetative plants
in phase 3-5 and 6-7 of the leaf with tumat, where the yield increases averaged 87 %. The results
obtained show that the agromelioration technologies used increase the stress resistance of the
culture, and an increase in the mass of roots indicates a high phytomelioration efficiency of agri-
cultural techniques. Innovative nanotechnology of extraction of brown coal and sapropel allows
to obtain organic fertilizer Tumat, containing a wide range of macro and microelements, humic
acids, fulvo acids, vitamins and enzymes, which is not in the composition of mineral fertilizers.
The use of fertilizer has an impact on soil properties, growth, development and productivity of
cereals.

Key words: meadow soils, fertility, humic fertilizer Tumat, winter wheat, yield.
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E.B. MambikuHl, B.M. ®wionos!, A.I1. Hazapayes?, I1.E. Hazapogal
30 HEKTUBHOCTh IPUMEHEHUS MUHEPAJ/IbHBIX YIOBPEHU 110/ APOBYIO
MATKYIO INIIEHUNY ITPU TPAAULIMOHHOM 3EMJIEJAE/IUA
1TOO «HayuyHo-npou3800cmeeHHbll YeHmp 3epHO8020 X03Licmad UM.
A.HU. Bapaesa», 021601, AkmoauHckas 06.4., llopmanduHckutl p-H, n. [llopmaHdbi-1,
ya. Bapaeea, 15, KazaxcmaH, e-mail: tsenter-zerna@mail.ru

AnHomayus. TlpefcTaB/ieHbl pe3yJbTaThl UCCIAEL0BAaHUM 10 BJIMSAHUIO a30THBIX yA00pe-
HUH Ha YPOXKAaWHOCTb IPOBOM MATKOM IMIIEHHUI[bl B 3€PHOMIAPOBOM CEBOOGOPOTE C TPAJUIIUOH-
HOHM TexHoJIorheil 06paboTKH MOYBHI NTOJIyYEHHbIE HA YepHO3eMe I0’KHOM Kap6oHaTHoM B TOO
«HIT3X nm. A.M. BapaeBa» 3a 2018-2020 rr. [IpuBeieH cpaBHHUTE/IbHBIN aHAJIU3 METEOPOJIOTH-
YeCKHUX YCJIOBUU BEreTalMOHHOIO MepHo/ia U3yYyaeMbIX JIET, OKa3bIBAOIIUX BJAUSHUE Ha BJAro-
HaKOIlJIEHHe U CoJlep>KaHHe 3/1eMeHTOB IMTaHus B No4yBe. [loka3aHo, 4TO 3a ro/ibl HabJI0AeHUH
MaKCHMMaJIbHOE COZlep:KaHue NPOAYKTHBHOMN BJIary IepeJi NOCeBOM MIIEHMIIb] 110 Napy IJacTa
JIOHHUKa Habuoganocs B 2018 rogy - 142 MM, muHuManbHoe B 2020 roay - 118 mm. [lo napy
IJIaCTa KUTHSIKA HauWbOJIblilee KOJUYEeCTBO NMPOJYKTHBHOM BJylard oTMedeHo B 2020 rogy -
124 mM, a HauMeHbliee B 2019 roay - 102 mM. MakcuMasibHas cpefiHASl YPOXKaWHOCTb SIpOBOH
MIIeHUIbl OblJIa MOJIyYeHa B BapUaHTe BHeceHHs aMModoca B fo3e Py 1o miacty JOHHHKaA —
24,6 u/ra (peHtabenbHocTb — 117 %), uTo Ha 3,3 11/ra ;OCTOBEPHO BHILIE 3TOrO e BapyUaHTa M0
IJIACTY >KUTHsIKA. JJoNI0JIHUTeIbHOE BHEeCEHHEe a30THBIX yA,00peHUH, Kak [0 JJOHHUKY, TaK U 10
YKUTHSKY 6b1710 He 3pPeKTUBHO.

Kawuegble csnoea: TNpoLyKTUBHasl BJara, MUHepajbHble ygo0peHus, asoT, ¢docdop,
TPaZULMOHHAs TeXHOJIOT U, ApoBasl NIlIeHu1a.

BBE/JIEHUE a3oTa B MOYBEHHOM TOPHU30HTE, Y/I0B-

Ha ceropHsiHMiI fAeHb spoBas JIETBOPsisi TeM CaMbIM IOTPeGHOCTb
MATKas IMIIeHWIla CYUTAeTCcs OCHOBHo¥W IIIEHHANBl B  a30THOM [MTAaHHWH [9].
KyJITypOH, MCIOJb3yeMOii npu mpous- HAKOIJIEHHBIH HUTPATHBIH a30T MCIOJIb-
BOJICTBE 3€pHOBOM MNpOAYKLMHA MHorux 3Y€TCA DpacTeHUAMH B IIpoLiecce Bere-
ctpaH [1, 2]. [[puMeHeHre MUHepaibHbIX TAlLMH, K B KOHEYHOM UTOr€e pean3yeTcA
yaoGpeHuii, ABiAeTca HauGoJee pesyab- B ypoxaii. IIpu xopolieM ero HakonieHu:
TaTHUBHBIM CIIOCOGOM TMOBBILIEHHs eé B [MO0YBE, COKPAIIAETCS HEO6XOAUMOCTD
ypoxkaitHoctu [3, 4]. OgHako ux spdek- NPUMEHEHHUs a30THBIX TYKOB, YTO B CBOKO
TUBHOCTb BO MHOrOM 3aBUcuUT oT O4Ye€peAb  COKpalmaeT  3aTpaTbl  Ha
NMOYBEHHO-KJMMaTHYeCKUX 0cOBeHHOCTeji BHeCeHHe ynobpenuit [10]. Pasmemenue
pervoHa, B KOTOpPOM OHU HCHOJIb3yloTCca 1apoB  Iocje  MHOrOJIETHHX  TpaB
[5, 6]. OCOGEHHO CHJILHO 3TO BbIpaXkeHo B~ O/IArONPHUSITHO B/IUsIET HAa yBeJUYeHHe
YCIOBUAX CTemHOM 30HbI CeBepHoro HaKoluleHMsi asota B mouse [11], 4ToO
KasaxcraHa, KoTOpasi XapaKTepu3yeTcs 0CO6EHHO B&)XHO B PervoHax C 3acyul-
HEOJIHOPOJHOCTbIO MMOKa3aTesjel yBaax- JIMBbIM KJIMMAaTOM.

HEHHA W TeMIepaTryp B IIepHoJ pocTa U YyureiBag Bce aTu Cl)aKTOpr, Ipou-
pa3BUTUA paCTEHI/Iﬁ [7] 3BOAUTEJIN 3€PHOBLIX KYJbBTYP CTPAHbI

OFpOMHyIO CB3b C 3(1)(1)eKTI/IB' CTaBAT nepenj CO60ﬁ, B KadyecTBe
HOCTBIO MMHepa/bHbIX yA0GpeHHil MeeT NE€PBOOYEPEHON, 3ajady He TOJIBKO
TEXHOJIOTMsl 0GpaGOTKM MOouYBbI [8]. IOBBILIEHHS] YPOXXAWHOCTH, HO W MOJY-
[IpaBU/IbHAS M CBOEBpeMeHHasi o6pa6or- U€HHEe  Haubosblied  MPUOBUIM  OT
Ka [apoB, B 3aBUCMMOCTHU OT NOroAHblx NPHUMEHEHHUA  PA3JIMIHBIX  arpoOTEXHH-
YCJIOBHI BEreTallMOHHOTO [epuo/a, B Toii  YECKHX MepPONPHUSATHH.

WJIM WHOM CTeleHU BeJeT K HaKOIJIEHUI0

55



Arpoxummus

IlouBoBeaeHue u arpoxumus, Ne3, 2021

HoBH3Ha 3ak/04aeTcss B TOM, YTO B
yCI0BUSAX AKMOJIMHCKOM 06J1aCTH U3y4YeHa
30 PEeKTUBHOCTb /|03 BHECEHHUSI a30THBIX
yI06peHU Ha SIPOBOM MSATKOH NIIEHHIIE,
BO3/IeJIbIBAEMOM 110 Mapy MocJie pachnamku
JIOHHUKA U )KUTHSIKA.

lleab  uccnedosaHus: BBbISIBUTb
HaubGoJiee 3pdeKTUBHBIN BapUaHT
yAoOpeHUs1 SIPOBOM MATKOU MIIEHUIIbI,
BO3/ieJIbIBaeMOM o TpagULMOHHON
TEXHOJIOTUU B YCJOBUSIX AKMOJIMHCKOHN
06.J1acTH.

MATEPHUAJIBI U METO/IbI

[losieBble OMBITHI 10 BO3/€/IbIBAHUIO
SIpOBOM  MIIEHULbl NPOBOAUJIUCH B
AxkMosiMHCKOW o6Jsiacty Ha nossx TOO
«HIT3X uMm. A.W. bapaeBa» B 2018-2020
rT. [louBa ONBITHOTO y4YacTKa — YepHO3€eM
IOKHBI ~ KapOOHATHBIA  TSXKeJIOCYIJIU-
HUCTOTO T'PaHyJIOMETPUYECKOTO COCTaBa.
Conepkanue rymyca - 3,4 %, pH - 7,3.
CopT sApoBOM MATCKOW MNUIEHUIIbI
«MlopTanfuHCKas 95 yuy4lLIeHHAs».
YepenoBaHue KyJbTYp B CEBOOOOpPOTAX:
nap-nueHuna-nmenuua. ONbITH pa3Bep-
HyTbl BO BpPEMEHUM U B MPOCTPAHCTBE,
MOBTOPHOCTb BAapHUaHTOB 4-X KpaTHasl.
Pazmep gensinku 4,3x30 M (miomags 129
M2). Cpoku moceBa, HOpMa BbICEBA U
IyGHUHA 3a/IeJIKU ceMsTH
peKOMeH/JOBaHHble [Jis1 [JaHHOW 30HBL.
[ToceB U BHeCeHUe yo6peHUui
IPOBOJAUJIUCH CcedaIKOH C3C-2,1 c
KyJIbTUBATOPHBIMHU pabOYMMH OpraHaMHU.

[pu TPaJULUOHHON cucreme
3eMJieZie s MOCeB MIIEeHUIbI TPOBOJUIICS
N0 [Mapy IJlacTa MHOTOJIETHUX TpaB
(MOHHUK W >KUTHAK) C MpPUMEHEHUEM
MUHepaibHbIX yA06peHuit. AMModoc (11-
46-0) B pose P4 (koHTpOsb (JOH)
BHOCHUJICS B Map, aMMHUavyHas ceautpa (34—
0-0) mpuMeHs/Iach €XErofHO B PAAKU C
cemeHamu 1o oy (P) B mozax P+Ngo,

®+Ngg, DP+Ngo, DP+Ngo. Ilo Bererarnuu
MIIEHU LB IPOBO/IUJICS KOMILJIEKC
NEeCTUIUAHBIX 06paboTOK IO 3allUTe

MOCEBOB OT BpejauTeseld, 6oJie3HEH H
COpPHSIKOB.
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B uccnedosanusix ucno.sib3oeaaucs
caedyrwujue MemoouKu:

3anac npoAyKTUBHOU BJIaru B IOYBE
npoBogusau mno wMertoay bakaeBa H.U,
Bacbko WU.A. [12]. ComeprkaHHe HHUTpaT-
HOr0 asoT ONpefessjiocb HOHOMeET-
pudeckd. Jlnga kiaaccudpukanuud obecne-
YeHHOCTHM IIOYBBl a30TOM IpPUMeEHsJIach
rpaganua  O0.B.  Cgo6HukoBou  [13].
O6ecrneyeHHOCTb MOYBbI  MOABIXHBIM
dochopoM M KaJMeM ONpemessad Io
MeToy MauyuruHa B MoAudUKaLUHU
OUHAO (FOCT 26205) [14]. Ypoxait
Y4YUTbIBaJICS CIOCOGOM MPSIMOTO KOMGaii-
HUPOBAaHUs MO-JleJITHOYHO, C TocJe-
JYIOIIUMM B3BellWBaHMEM M IepecyeToM
Ha CTaHJAAPTHYI BJIAXXHOCTb U YUCTOTY.
MaTemaTHyeckass 06paboTKa JAaHHBIX
IpOBOAMJIACh METOLAMU JUCIIEPCUOHHOIO
aHasM3a U Koppesdanuu no JocnexoBy B.A.
[15] ¢ n#OpuMeHeHHEM  MPOTPAMMbI
«Snedekor». JxoHoMHu4Yeckass 3¢deKTUB-
HOCTb OT IpPUMEHeHUs MUHepaJbHbIX
yAobpeHUN paccuuThiBajack mno Jlai-
BeTTepy, aereny [16].

PE3VYJIBTATBI U UX OBCYKJIEHUE

MeTeopoJsioruyeckue  yca0BUA B
rofbl HCCJAEJOBaHUS B LeJOM ObLIU
O/1aronpusATHbIE JJisI pOCTa U Pa3BUTUA
ApOBOM MATKOW NIIeHUIbl. 3a Bere-
TalMOHHBIN nepuo/, (MoHb - aBryct) 2018
roza Bbinajo 196,8 MM ocaskoB, KOTOpbIEe
ObLIM BbIlIe CpeJHEMHOroJiIeTHell HOpPMbI
(134,7 mM) Ha 62,1 MM. TemnepaTypHbIA
¢doH cocraBua 17,49C, yto noytu Ha 1,1°C
MeHbllle MHOT0JIeTHUX 3HaueHuH (18,50C).
B 2019 rogy KOJUYECTBO O0CaJKOB
coctaBJsiyio 82,0 MM ¥ HeJOGOP OT HOPMBI
coctaBusn 54,7 wmMm. TemnepaTypHbIH
pexxuM (18,19C) 6b11 B mpefiesiax HOPMBbL
Ocagxu Beretanuu 2020 roga coctaBUIU
124,0 MM, yto Ha 12,0 MM HHIXe
CpeIHEMHOT0JIETHUX JaHHBIX (136,3 MM).
3HaueHus1 Temmnepatypbl - 17,7°C 6bL1H
OJIU3KH K CPeJIHEMHOTOJIETHUM JaHHbIM
(18,50C).

Ecim  paccmaTpuBaThk  OT[e/IbHbIE

roabl IO HaKOIIJIEHHUIO aTMO€(1)eprIX
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0CaJIKOB, TO MO>XHO OTMETUTH, UTO B 2018
rofly MX KOJIMYECTBO HaXOAWJIOCh Ha
MaKCHMaJJbHOM YpPOBHe W pPaBHOMEPHO
pacipefie/iloch 0 MecAllaM, B OTJIHYHe
oT Apyrux Jer (tabsuna 1). Bosbiioe
KOJINYeCTBO OC3aJZIKOB W  HeBbICOKas

TeMIepaTypa B  IIOCEBHOM  IepuUOf
COCOOGCTBOBA/IM CHIDKEHUID HUTpUDU-
KallMOHHBIX NPOLIECCOB B MApOBOM IOJIE,

YTO B TOCJEAyIOLIeEM II0JO0XHUTEJNbHO
CKazasiocb Ha 3QPEeKTUBHOCTU YA00-
pEHUIL.

Ta61mua 1- METEOYCIIOBI/IH BEereTaquoHHOI'0 Nnepruoja n3y4aeMnbIx JieT

lox Mai HroHb Uwonb ABrycr

toC MM toC MM toC MM toC MM
2018 8,7 41,9 16,9 63,9 20,1 47,1 15,3 85,8
2019 11,7 10,1 14,1 40,5 22,1 15,5 18,1 26,0
2020 17,8 1,0 15,8 50,1 17,7 46,6 19,6 27,3

KosnyecTBO NpOAYKTUBHOM BJIaru
nepes IOCEBOM fABJIAETCS OCHOBHBIM
daxkTopoM GoOpMUpPOBAHUA NPOAYKTUB-
HOCTH CeJIbCKOXO39WCTBEHHBIX KYJBTYP.
Oco6eHHO OCTPO 3TO BBIPAXKEHO B 30HAX
PHUCKOBAaHHOIO 3eMJeJieJUs, TaKHUX Kak
CeBepHblil KazaxcTaH.

ConepaHve NPOAYKTUBHOW BJIaru
B METPOBOM CJIO€ TOYBBI Nepes; M0CEBOM
NIIEeHHUIIbl 110 Napy IJlacTa JOHHUKA IpHU
TPaJULUOHHOW CHUCTeMe 3eMJieJlesusl

coctaBasiio 142 mm (2018 r), 128 mm
(2019 r.) u 118 MM (2020 r.). YpoBeHb
BJIaroo6ecrneyeHHOCTH MIIEHHULbI IO Mapy
MJIACTa KUTHSKA 110 JIByM NEPBBIM IrojiaM,
OblT HMWXKe Ha 32 U 26 MM
coorBeTcTBeHHO. B 2020 romy koJuu-
4YeCTBO MPOAYKTUBHOU BJIATH M0 YKUTHSKY
cocraBasgyso 124 MM, 9YTO  OBLIO
MpaKTUYECKH OJHWHAKOBO C BJIAaTOHAKO-
NJIeHHUeM JOHHHUKOBOTO napa (pucyHok 1).

142

2018r. 2019r.

B nnact AoHHKWKA

B nAacT MUTHAKA

2020r.

PucyHok 1 - CopepxaHue NPOJAYKTUBHOU BJIark B METPOBOM CJIOe NIOYBLI Iepe/
II0CEBOM SIPOBOM MSATKOU MILIEHUIIbI

W3 nosiydyeHHBbIX [JIJaHHBIX OblJIO
YCTAHOBJIEHO, YTO Pa3HMLA B HAKOIJIEHUU
NPOJYKTUBHOW BJIarM NepeJ; IM0OCEBOM
SIpOBOM MSATKOW NIIEHUIbl [0 NapaM
3aBUCesJla OT  HAKOIUIEHUS  3UMHHX
ocazikoB. [Io JOHHUKY, HaKOIlJIeHHe CHera
11JI0 UHTEHCHBHee, TaK KaK B CDaBHEHUH C

KUTHAKOM COJlep)KaHHe CTepHU Ha I0JIAX
obl10 Gosiblie. OJMHAKOBOE KOJUYECTBO
NPOAYKTUBHOM BJIaTU MeX/Y JOHHUKOM U
*#uTHAkoM B 2020 rojy o6bsicHAeTCA
0OUIbHBIMU 3MMHHUMHU ocaJiKkaMH,
BBINABIIMMHU B  Hayajle 3UMBl U
HeGOJIbIIOW HU3KOW TeMIepaTypoll Ha
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BCEN NPOTSKEHHOCTU 3UMHEr0 IMePUOo/Ia,
YTO TIIOBJIEKJIO 3a cobol  cisaboe
npoMep3aHue Mo4YBbl. H3-3a 6GBICTpPOro
OTTaWBaHHUS TOYBBLI BECHOM, BJIara,
HaXoAdIl[asicsi B CHere, paBHOMEPHO
pacnpejenudsacb 10 BceMy npoduro
IOYBBI.

B cpenHeM 3a TpH rojia Hau6oJIblIEe
coiepXaHue NpPOAYKTUBHOMN BJIaru
OTMEeYeHO Ha MIIeHHUIle, BbICEBAEMOM II0
IJIAaCTy AOHHUKA - 129 MM, Torza Kak Io
IJIATY KUTHSAKA OHa cocTaBuia 112 M.

He MeHee BaKHbIM (GaKTOPOM B

npejliecTBeHHUKaMu. Tak 1o  JIoH-
HUKOBOMY Tapy CoJepkaHUe asoTa
HUTpPATOB cocTaBasio - 10,8 wMr/kr
MOYBHI, 110 )KUTHSKY B iBa pa3a MeHbIIe —
52 wr/kr (pucyHok 2). CHuXeHHe
3amacoB a30Ta B MOYBe IepeJi MOCEBOM
nmeHunbl B 2018 roay, o6bscHseTCs
3acyusiMuBbIMH  yciaoBusaMya 2017 ropaa,
KOTOpble 3HAYUTEJbHO TMOBJUSAJM Ha
npoleccbhl HUTPUPUKALMK B MapPOBbIX
nosiax. B 2019 roay cogepxkanue N-NO3
M0 JOHHUKY COCTaBUJO - 26,6 MI/KI, MO
KUTHSIKY — Ha 6,8 MI'/KI [IOYUBbl MEHbIIE,

pocTe W pasBUTMU pacTeHMH MNuIeHULpl HO TAKXe COOTBETCTBOBAJIO BBICOKOW
ABJAeTCA  obGecledyeHHOCTb  noypbl OOecrmedeHHocTd.  CoAepkaHue — as30Ta
3JIeMeHTaMU MMUTaHUA. PesysbraTter HWTPATOB B 2020 ropy TaxKe OTHOCHJIOCH
XMMHYeCKOr0 aHajlM3a TMO4YBbl Mepes K BBICOKOW 06€CHEYEeHHOCTH, XOTS B
MOCEeBOM SIPOBOM MATKOW TMuieHUnpl [Pe/iejax OAHOro  ypoBHsS  rpajaluu
noKasaJu, 4To cofepkanue N-NO3z B 2018  HalJ0anuck pasninA MexAay
rogy O6blJIO Ha ypoBHe cpejHei mHpejuiecTBeHHuKamu. Copepkanue N-
o6ecrneuyeHHocTH. OjHako, B npejenax NO3z 10 JOHHHKY cocTaBuio - 50,9 Mr/Kr,
O/IHOTO KJacca obGecrneyeHHocTH 10 JKUTHSKY - Ha 17,9 Mr/Kr mo4Bbl
HabJII0ja/IuCh pasnyus Mexay MeHbLIE.
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PucyHok 2 - Coziep>kaHrie a3oTa HUTPATOB B cyioe 0-40 cM /10 moceBa IpOBO#
MIIEeHUIbI, MT /KT

B o61ieM, aHa/IM3Upysl NMOy4YeHHbIe
JlaHHbIE MOXKHO OTMETHTD, 4TO
HaKOIJIeHWe [O0YBEHHOro asoTa 1o
[JIACTY MHOT'0JIETHUX G000BBIX TPAaB U/IET
HauboJiee UHTEHCHMBHO, YeM MO0 IJIACTY
3JIAKOBBIX.

XUMHUYEeCKUH aHa/M3 TMOYBbI Ha
ompe/iesieHHe MOJBWXKHOTO ¢ocdopa mo

noceBa sIpOBOW MATKOM muieHuUlbl B 2018
rojly nokasaj HeKOTOpble pa3/inius B ero
cogepkaHud. Tak kosaudectBo P20smo
JIOHHUKOBOMY mapy coctaBuio 35,0 mr/
KI, UM COOTBETCTBOBAJIO MOBbIIIEHHOMN
006ecredyeHHOCTH, a 110 XKUTHAKOBOMY 29,4
MI/KI, WJId CpeJlHEH o06ecleyeHHOCTH
(pucyHok 3).
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B 2019 romy, comepxkanme P,0Os mo
MoceBa MIICHUIBI TI0 TOHHUKY HaXOIWIOCHh
Ha YpOBHE CpefHel obecrnedeHHOCTH — 25,1

MI/KT, @ B TIOCEBaX MIICHUIIBI MO >KUTHIKY
OTHOCHJIOCH K IOBBIIIEHHOW — 31,2 MI/Kr
MTOYBEI.
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PucyHok 3 - CozepkaHue nogsxkHoro ¢ocdopa 0 nocepa spoBoy NILIEHUIB] B C10€
0-20 cMm, Mr/kr

[lepes moceBOM £poOBOM MATKOU
nweHunpl B 2020 roay oTMedYeHO
0611epOHOBOE yBeJMYEHHE IOJBUKHOIO
docdopa, o0AHAKO PpaA3TUUUA  MEXKAY
npeJlIeCTBEHHUKAMHU COXpaHsTcs. Tak,
HalpuMep, ero coZiepkaHue o
JIOHHUKOBOMY Iapy COCTaBWJIO 54,7 MI/Kr
(BbICOKaAfA 06ecrne4eHHOCTD), no
)KUTHAKOBOMY 43,1 Mr/Kr mO4YBBI
(moBbIlIEHHAsS] 06ECTIEYEHHOCTD ).

ComocTaB/isisi  Bbllle IepeyUceH-
Hble JIJaHHble, MOXXHO OTMETHUTb TaKOU
NoKa3aTe/b KaK HaKOIlJIeHUe CyXod 6uo-
Macchl B IEPUOJ, BereTalud spoBOU
MArko mnumeHunbl. CojepkaHHe CYXOro
BelllecTBa B a3y KylleHUs MIUIEHUIbl B
M3yyaeMblX BapHaHTaX KaXJAoro roja
6pIM Ha ypoBHe ¢OHa, NPUOGABKU He
JIOCTOBEPHBI, B OT/IE/IbHBIX CIy4asx Jjaxe 110
CHIDKEeHMe 3TOro NoKaszaTesis (Tabauua 2).

Ta6siuna 2 - ComeprkaHue CyxXoro BelllecTBa B MIIEHUIlE, BbICEBAaeMOH TocJ/ie napa, r/m?2

[lnacT fOHHUKaA
BapuaHTEBI
e — KyuieHue KoJsiouienue
2018 2019 2020 2018 2019 2020
P40 B nap (doH) 55,4 62,8 75,5 581,3 442,7 125,9
®on + N20 72,8 57,6 73,7 610,0 386,7 147,7
®on + N40 83,9 42,5 67,3 640,0 386,7 163,7
®on + N60 88,7 48,8 69,6 684,0 544,0 176,4
®on + N80 73,1 39,5 62,3 701,3 341,3 156,7
HCPo,05 39,7 42,0 38,9 147,7 180,0 98,0
[lnacT :KUTHAKA
P40 B nap (¢oH) 53,0 57,6 78,5 390,0 453,3 146,1
®on + N20 62,0 54,1 62,3 448,0 496,0 152,3
®on + N40 63,2 88,4 64,9 450,0 480,0 217,9
®oH + N60 61,3 75,3 49,2 500,0 546,7 205,3
don + N80 56,7 72,1 54,4 470,0 573,3 162,4
HCPo,95 27,5 56,6 32,3 117,9 183,7 105,5
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B KoJiollleHHue, BHeCeHHbIE€ a30THbIe

yooOpeHHsi, Kak W B KYLlEHHE He
NOBJMSIJIM  HAa  HAKOIJIEHHE  CyXOH
6uoMacchl  MIIEHUWIbl,  JOCTOBEPHBIX
pas/iMuui He HAGJIIOJIAI0Ch, HE3AaBUCUMO
oT roja ucc/ae/J0BaHus. OpHako
061epoHOBOE pa3MYMe MPOSBJSAIOCH
Mexy rojlamH, TaK, HanpuMep,

coZlep;KaHMe CYxOro BellecTBa MINeHUIbI
BbICEBAaeMOM MO MJacTy JoHHUKa B 2018
roay cocrtasiasiio - 581,3-701,3 r/m?, B
2019 ropy 3TOT mNoOKasaTesJb ObLI Ha
nopsaaok Hwxe - 341,3-544,0 r/m2, B 2020
roJly Cyxoe BelleCTBO TaK)Ke CHWKaJloCh —
125,9-176,4 r/m2. Takoe CHWXKeHHE
CBAI3aHO C COJEp)XaHHWEM 3JIEMEHTOB
NHTAHUSA B IOYBE U METEOPOJIOTUYECKUMHU
yCJIOBUSIMH H3y4daeMbIx JieT. Comep:kaHue
CyxXoM OGMOMAaccChl MIIEHUIbI, BEICEBAEMOH
no njiacTty »kuTHaka B 2018 n 2019 ropax
ObLJI0O HA OAHOM YpOBHe, oAHako B 2020
rofly HabJIl0[aJloCh TaKoe e CHIKeHHue
3TOTrO IMOKasaTeJssd, KaK M Ha IMILeHHUIE,
BbICEBAaeMOU IO JOHHHUKY.

AHanusupys ypoxailHble J[aHHble
NUIEHUIbI 33 TpPexJIeTHUHN Iepuof, OblIo

YCTAaHOBJIEHO, 4YTO HaubojbLiasg ee
NPOAYKTUBHOCTD Obl/a MOJIyyeHa Mo JI0H-
HUKOBOMY mnapy. JlaHHBIA NpeAliecTBeH-
HUK MMeJ Jiydyllylo 06ecne4eHHOCTb
MOYBbI NPOJYKTUBHOMU BJIarou U
3JIeMeHTaMHU [UTAHUA IlepeJ; IO0CEeBOM.
YpoKalHOCTB MIEeHUIBI 10 JJOHHUKOBOMY
napy 6s1a Ha 3,3 1/ra (Pso) AocToBepHO

BbIllE, YeM MO KUTHAKY - 21,3 1/ra
(rabsuma 3). I[IpuMeHeHHEe a30THOrO
yI00peHusT B pa3JIMYHbIX Jl03aX, He

obecrneyuBajio JOCTOBEPHOM NpHGaBKHU
ypoxad. OfpHako eciu 6paThb OTHesbHbIE
rofibl HCCJeJOBaHUH, TO JOCTOBEPHbIE
npubaBKHY ypoxkasi OT a30THbIX Y100 peHUi
MOKHO HabJIofaThb B Tex CIy4yadx, Korja
coJlep>kaHue HUTPATHOTO a30Ta B IOYBe
HaXOAWJIOCh HMXKe onTHUMyMa. Tak B 2018
roZly J0CTOBEepHbIe MPUOABKU OT a30THBIX
yZ,00peHUH Ha MIleHuLe 110 JOHHUKOBOMY
napy orMmeudeHnl B BapuaHTax Neo U Ngo,
rgje npubaBkd K QOHOBOMY BapHUaHTY
COCTaBUJIU 33 u 59 u/ra coot-
BeTCTBeHHO. Ha mieHune no >XUTHSAKY,
NpY6aBKU TOJIy4eHbl B BapUAHTaX BHECEHMUsI
N20- 3,9 11/ra, Ngo - 3,6 11/Ta u Neo - 4,6 11/Ta.

Ta6auua 3 - YpoxkallHOCTb SIpOBOW MIIEHUIbI HA POHOBOM BapuaHTe M NMPUOABKU K

dony, 11/ra
CpenHee 3a
BapuaHTbI 2018 2019 2020 2018-2020
y,ElO6peHI/II7I JOHHUK KUTHSIK JOHHUK KUTHSIK JOHHUK KUTHSIK JOHHUK KUTHSIK
(¢axTop B) | (baxrop | (daxrop | (daxrop | (paxrop | (paxtop | (paxrop | (daxrop | (dpaxrop
A) A) A) A) A) A) A) A)
P40 5 nap 25,3 17,6 24,3 20,5 24,3 25,7 24,6 21,3
(dpon)
®oH + N2 0,3 3,9 0,4 -0,2 -0,9 -4,1 0 -0,2
®oH + Nao 0,9 3,6 -2,0 1,7 0 -2,8 -0,3 0,8
®oH + Neo 3,3 4,6 2,5 0,6 -2,0 -4,4 1,5 0,2
®oH + Ngo 59 2,2 -1,7 -3,2 -0,5 -6,6 1,3 -2,6
HCP0.5,u/ra A-1,8;B-2,9; A-2,0;B-32; A-14;,B-22; A-1,8;B-2,8;
o A+B-4,1 A+B-45 A+B-3,1 A+B-4,0

B 2019 u 2020 romax BapHUaHTBHI
BHECEHHsI a30Ta, KaK MO JAOHHHUKY, TaK U
T10 JKUTHSKY ObLIU He 3P EKTUBHBI.

HecoMHeHHO, yp0o:XKalHOCTb SIBJISIET-
Cd OCHOBHBIM T[OKa3zaTeJieM TPOJyK-
TUBHOCTHU KYJIBTYP, OAHAKO JJIS1 XO35HCTB,
3aHUMAaKIIUMHUCH MPOAAKEN 3epHOBOH

60

NPOAYKLMH 3TOr0 HEeAOCTAaTOYHO, OCHOB-
Has 3ajjlaya 3aKJIIo4YaeTcs B IOBBIIIEHUH
3KOHOMUYECKOU 3ddekTUBHOCTHU U
NOJIyYeHUM MaKCHMaJbHOM HPUOBLIU.
Kak nokasanu sKOHOMHYECKHe pacyeTbl
cpenHsAss npubbub (14226 T) mosiydeHa
TOJIBKO OT nNpuMeHeHus1 ¢ochopHOro
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yaoOpeHUs1 TMOJA  SIPOBYI0  MIIEHHILY,
BO3/Ie/IbIBAEMYIO 110 IJIaCTy JOHHHKa C
penTabenbHocThio 117 % (Tabauua 4).

JlonoJHUTE/NIbHOE BHECEHHE  a30THBIX
yao6peHui 66110 He 3G PEeKTHBHBIM.

Tabauna 4 - 3JxoHoMuYeckasd 3PQPeKTUBHOCTb yAOOpeHUN NpU BO3/eJbIBaHUU

MNImeHunbl IPpU TPAAULIHUOHHOM 3€MJIEACJINHN

3arpatsl Ha Croumocts . | PenrabempHOCTB Huetei noxon
BapuasTs ymoOpeHus, JIOTIOTHHTCIILHOU TIPUMEHEHHS oT p HMeHtem
TEHTe/Ta TPOAYKHHH, ynobpenni, % yRoOpern,
TeHre/ra TeHre/ra
IInact nonHuka
P40 B iap (o) 12174 26400 117 14226
®DoH + Ny 12256 0 -100 -12256
®DoH + Ny 12256 -3200 -126 -15456
®oH + N 26435 12000 -55 -14435
®oH + Ng 31188 10400 -67 -20788
IlmacT xuTHIKA
P40 B nmap (¢on) 12174 0 -100 -12174
®oH + Ny 12256 -1600 -113 -13856
®oH + Ny 12256 6400 -48 -5856
®oH + Ngo 26435 2400 -91 -24035
®on + Ny 31188 -20800 -167 -51988
3AKJIIOYEHUE 117 %), yrto Ha 3,3 1/ra AOCTOBEPHO
Takum 06pa30M, MaKcUuMaJibHas BbIIIIE€ 3TOI'0 XKe BapHaHTa 10 l'IJIaCTy

KUTHSIKA. /JlOTIOJIHUTE/IbHOE BHECEeHHe
a30THBIX YAOOpEHUM, KaK MO0 JOHHUKY,
TaK U M0 KUTHSKY 6b1J10 He 3¢ PEeKTHUBHO.

CpeHss ypOXKaHHOCTb SIPOBOM MIIEHHUIbI
OblJla MOJIydeHa TOJBKO B BapUaHTe
BHeceHUs1 aMModoca B A03e P4 o miacty
JIOHHUKaA - 24,6 11/ra (peHTabeabHOCTb —
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TypaJibl »KYPTi3reH 3epTTey/iepZiH HaTUXKeJsepi KesTipiareH. TonelpakKTarbl blIFaJAbIH
KUHa/IyblHA JKOHe KOPEeKTiK 3aTTap/blH KypaMblHa 9cep eTeTiH, BereTalUsJblK Ke3eHHiH
MEeTEeOopOJIOTHSIJIBIK KaFJailbl TYpaJsIbl 3epTTEJTeH KbLIJAapbl GOMBIHIIA CATBICTBIPMAJIbI TaJAAAy
YCBIHBLIFAH. 3epTTeY KbLJIJJapbIH/a TYHEXOHbIKA cypi »kepi OoibiHIIA OUAal ceby anablHAA
©6HIM/Ji BUIFA/IbLIBIKTBIH MakcuMaszbl Meiepi 2018 xkbuibl — 142 MM, MUHUMYM 2020 2KbLIbI —
118 MM GaiiKasiraHbl kepceTisred. Epkekien cypi »kepi 60ibIHIIIA 6HIM/II bIJIFAIbIIBIKTbIH €H,
ken Meuiiepi 2020 xbuabl Tipkeaai — 124 mM, an eH asel 2019 xbiibl - 102 MM, Kasgbig
OUIal/IbIH €eH »KOoFapbl opTalla eHiMJiJiri 6eje TyheXoHbIIKAa GoibIHIIA aMMOGOCThl Pa4o
MeJiiep/ie eHri3y HycKacblHaa — 24,6 1/ra (tuimzitiri -117%) aJblHABI, OYJ epKeKIIel KabaThbl
OOMBIHIIA Z3J1 OCBI HYCKaZaH 3,3 11/ra »oFapbl. A30TThI TRIHAUTKBIIITAP/bI TYHEXOHBIIKAFa /13,
epKEeKIIeIKe /e KOChIMIIIA eHri3y THiM/i 601Mazbl.

TyliinOi ce3dep: eHiMAl bliFas, MUHEpaJAbl ThHIHAUTKbIIITAp, a30T, ¢ocdop, AdcTypJi
TEXHOJIOTHS, Ka3/bIK OU/1aH.

SUMMARY
E.V.Mamykin', V.M. Filonov', Ya.P. Nazdrachev', P.E. Nazarova'

EFFICIENCY OF MINERAL FERTILIZERS ON SOFT SPRING WHEAT AT ZERO-TILLAGE
LLP “A.l. Barayev Research and production center for grain farming” 021601 Akmola region,
Shortandy district, Shortandy—1 village, Barayev street, 15, Kazakhstan,
e—mail: tsenter—zerna@mail.ru

The results of studies on the effect of nitrogen fertilizers on the yield of spring soft wheat in the
grain—steam crop rotation with traditional tillage technology obtained on southern carbonate chernozem
in A. 1. Barayev NPCKH LLP for 2018-2020 are presented. A comparative analysis of the meteorolo-
gical conditions of the growing season of the studied years, which affect the moisture accumulation and
the content of nutrients in the soil, is given. It is shown that over the years of observations, the maxi-
mum content of productive moisture before sowing wheat on the pair of the donnik layer was observed
in 2018 — 142 mm, the minimum in 2020 — 118 mm. According to the pair of the granary formation, the
largest amount of productive moisture was noted in 2020 — 124 mm, and the smallest in 2019 — 102
mm. The maximum average yield of spring wheat was obtained in the variant of applying ammophos at
a dose of P40 for the donnik layer — 24.6 c/ha (profitability — 117 %), which is 3,3 c/ha significantly
higher than the same variant for the granary layer. The additional application of nitrogen fertilizers,
both for the donnik and for the granary, was not effective.

Key words: productive moisture, mineral fertilizers, nitrogen, phosphorus, traditional technolo-
gy, spring wheat.
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IOBUJIEHN
CYIENMEHOB BEMBYT YAJIMXAHOBUY

JIOKTOpY  CesJIbCKOXO3SIMCTBeHHBIX Hayk  (2009),
aKaJleMMKy AKaJleMUU  CeJIbCKOXO3SMCTBEHHBIX  HayK
Pecniy6siuku  Kaszaxctan (2018) CyneilimeHoBy bBeloyTy
YanuxanoBuuy 16 ceHTs16ps 2021 roga ucnosiHseTcs 60 JeT.

CyneiimeHoB B.Y. poauica B 1. JleHrep ToJsieGuiickoro
paiioHa  HOxkHo-KasaxcTraHckod — o6JsiacTu.  3aKOHYHJI
cpepgHio0 1Koay wuMeHu Illymkuna B 0. CyaBsiHKa
. MakTaapaJ/ibCKOro paoHa.

. B 1983 roay ycnemHo okoH4YMa KasaXxckuil cesibCKoO-

A]\ XO03IMCTBEHHbIA HWHCTUTYT (HbiHe Kasaxckuii Hanuo-

HaJIbHBIM arpapHbIN UCCIeJ0BaTENbCKUN YHUBEPCUTET) IO
CHeLHaJbHOCTH «ATPOHOMMUSI», C IPUCBOEHUEM KBaTMPUKALUU «YUEHbIH arpOHOM».

[Tocie okoHyaHusi KazaCXW mo HampaBJieHHI0O paboTajl alpOHOMOM B KOJIX03€
«Jlyu BocToka» AJMaTHHCKOW 006J1aCTH, TAe NpPUOOpes HeoOXOJUMble HaBbIKU U
MPOM3BO/CTBEHHBIN ONBIT PYKOBOAUTEJIS B 06J1aCTH CEIbCKOT0 X035MCTBa.

B 1985 r. mocrynun B acnupaHTypy Kasaxckoro HUW 3emiesenus no
crequasbHOCTU «Arpoxumusi». B 1989-1992 roabl 1mocje OKOHYaHUSL OYHOH
acnupaHTypbl paboTas B OTAe e arpoxuMuu Kazaxckoro Hay4yHO-HCC/Ie0BaTEAbCKOTO
WHCTUTYTa 3eMJjeJieJiusl CTapliuM JiabopaHTOM, 3aTeM MJAJIIHMM Hay4YHbIM
COTPYAHHUKOM.

Hayunas pesitenbHocTh B.Y. CyneiiMeHoBa Haudajllacb C HCCJ€OBaHUSA
docdaTHOro pexxkuMa O0OBIKHOBEHHBIX CEPO3€eMOB B 3€pPHONAPOBOM CEBOOOOPOTE Ha
HeobecnieyeHHOU 6orape (oro-soctoka Kasaxcrtana. Iloj pyKOBOACTBOM Hay4HBIX
pykoBojuTesel A.c.-x.H., npodeccopa bacubekoa B.C. m k.c.-x.H. YmberoBa A.K.
paspaboTaHa cucTeMa yI06peHUsI 03MMOMU IIIEHUITbI.

C 1993 roma no Hacrtosiilee BpeMs CyneliMeHoB B.Y. pa6oraer B Kasaxckom
Hay4YHO-UCC/IeJOBATEIbCKOM HUHCTUTYTe IOYBOBEJEHUS W arpoxXuMUH HUMeHH Y.Y.
YcnaHoBa. [Ipoies nyTb CTAHOBJIEHUSI M PA3BUTHS OT HAyYHOTO COTPYAHHKA OTJesa
arpoxXvMMHH 0 PYKOBOAUTESI UHCTUTYTA.

Bosiee 30 et CyneiimeHoB B.Y. ydacTByeT B BbINOJIHEHUH HAY4YHBIX IPOEKTOB MO
dyHAAMEHTa/JIbHBIM M NPUKJ3JHbIM Hay4YHbIM HCCJEJ0BaHUSIM, BHEJPEHUU B
MPOU3BOJICTBO WHHOBAIUOHHBIX TEXHOJOTMM MOBBIIIEHUS IJIOJOPOAUS TMOYB U
MNPOAYKTUBHOCTH  CEJbCKOXO3SHCTBEHHBIX  Ky/abTyp. [IpoBeseH  MOHUTOPHHT
3arpsisHeHUs MalllHA XJOMKOCEIUUX X035HCTB MaxTaapasbckoro paiioHa HxHo-
KaszaxcTtaHckoll o6siacTu TsxedabiMu MeTasiaMu (Zn, Cu, Pb, Cd, Ni). [IpoBegeno
ob6cnenoBaHue 15 Thic. ra mamiHU B CeJbCKUX OKpyrax «EpanueBa», amGbLi»,
«MakTtaapan» u «Kapakai». B coaBTopcTBe pa3pab6oTanbl 3pdeKTHUBHBbIE NPHUEMBI
MpUMEeHEeHHUs KUJKUX KOMILJIEKCHBIX yio6peHul. [loAroToB/IeHbl peKOMEHAALUU M0 UX
MpUMEeHEHHUI0 B YCJIOBUSIX OPOILIAEMOM 30HbI l0Ta U I0T0-BOCTOKA KazaxcTaHa.

N3yvyeHa 3¢pPeKTUBHOCTb NPUMEHEHUS YI0OPEHUN U MEeJUOPAHTOB B YCAOBUSIX
OpOIIaeMbIX CEPO3eMOB W HX BJMSHHE Ha IJIOJOPOJHE NOYB M NPOAYKTUBHOCTH
XJoMYaTHUKa. Pa3pabotanbl 3¢deKTHBHbIE MNpPUEeMbl NpHMeHeHUA (GocPOpPHBIX
ylo6peHUl, coAepxalUX Cepy TMOJi 3epHOBble  KYJbTYpbl. YCTaHOBJEHa
arpoxMMH4YecKass ¥ 3KoOHOMHUYecKass 3QPeKTUBHOCTb NMPUMEHEHUSI CepOCo/iepKalux
docdopHbIX yImo6peHnit Ha GOHE Aa30THO-KATMUHBIX Y0OPEHUH MPH BO3/Ie/IbIBAHUU
03MMOM IIIEHUIbI B YCJOBUSX CEPO-KOPUYHEBBIX MOYB, HU3KO 06ecrneyeHHbIX
3JleMeHTaMU MUHEPATbHOTO MUTAHUSL.
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B pamkax rpaHTta MexayHapoaHoro Hay4yHo-TexHuyeckoro mneHTtpa K-486
«MeToApl arpoMesiMOpany /ISl pelleHUs] NpPo6JeM IJIOTHOCTH TOYBBI U ee
MJIOJIOPOAYST TPU MPOU3BOJCTBE XJIONKA HA OpOLIAEMBIX CEPO3EMHBIX IOYBAX»
coBMecTHO c A.6.H. [xananky3oBbiM T.J. JaHa olleHKa COBpPEMEHHOMY IMOYBEHHO-
MeJIMOPAaTUBHOMY COCTOSIHUIO Cepo3eMHbIX MOYB MaxTaapa/sibCKoro paioHa lOxHo-
KazaxcTaHckoi 06s1acTH.

B 2009 roay CysneiimeHoB B.Y. noa pyKoBOACTBOM Hay4YHbIX KOHCYJbTAaHTOB /[I.C.-
X.H., npodeccopa, akajemuka CamapoBa A. u JA.c.-X.H., mnpodeccopa, akaJeMuKa
YMbeTaeBa Y. ycnemHo 3allUTU/ JOKTOPCKYIO AuccepTauuio Ha TeMmy «[loBbllieHHe
IJIOZ0POAUS OpoOlIaeMbIX CEpO3eMOB XJOMKoceuux paiioHoB l0xHoro Kasaxctana»
no cnepuasbHocTaM 03.00.27 - nouBoBesenue U 06.01.04 - arpoxumud. PaccMoTpeHBl
BONPOCBI  PAllMOHAJIBHOTO  WUCHOJIb30BaHHUA  3eMeJlb  CeJIbCKOX03SWCTBEHHOTO
Ha3HayeHHUs, COXpPaHEHWS1 U BOCIPOU3BOACTBA IJIOJOPOAUS TMOYB, MOBBILIEHUS
YPOXKaWHOCTHU KYJIbTYP, pa3pab0TKH HOBbIX MHHOBALIMOHHBIX TEXHOJOTHUH.

CysneiiMmeHOB B.Y. akTUBHO y4acTByeT B Hay4HO-Nearoruyeckoi JlesiTeJbHOCTH,
nepefaeT HAKOMJIEHHBbIA ONBIT MOJOABIM cneunuasdcrtaM U koJuieram. C 2011 roga
paboTaeT acconMupoBaHHBIM mpodeccopoM Kadeapbl «[louBOBeJeHHE U arpOXUMUS»
Kazaxckoro HannoHa/sbHOTO arpapHoOro MccjefoBaTeabCKOro yHuBepcuTeTa. [log ero
PYKOBOACTBOM  3alljUMIlleHbl JOKTOPCKasgs W MarucTepckue JuccepTalidu Mo
crenyanabHOCTH «Ilo4BOBeileHNE U arpOXUMUA».

B 2009-2018 roap! CysieiimenoB B.Y. uneH auccepTalMOHHOTO COBETA MO 3aLUTE
KaHAUJATCKUX W [AOKTOPCKUX AuccepTanudii npu KasHAY, MexBesoMCTBEHHOTO
JUCCEPTALMOHHOrO COBETA MO 3alUTe KaHAUJATCKUX U JJOKTOPCKUX JUCCEPTALUM pU
Keipreisackom HanuoHasbHOM arpapHoM yHuBepcuTeTe uMeHu KM, CkpsibuHa u
JUCCepTAaLMOHHOTO COBETA M0 3aiuTe JoKTopckux (PhD) auccepranuii npu Kazaxckom
HanyonasbHOM arpapHOM YHUBEPCUTETE.

CyneiimenoB B.Y. kak Ilpeacegatenp IlpaBieHussi Kasaxckoro Hay4yHO-
KUCCJIeJOBAaTENbCKOT0 MHCTUTYTA MOYBOBEAEHUA M arpoOXMMHUU HMMeHH Y.Y. YcnaHoBa
co3/aeT Bce HeOOXOJUMble VYCJIOBUS [AJs MpoBeJeHUss (QyHAaMeHTa/JbHbIX U
NPUKJAAJHBIX HCCJAEeJOBaHUM B 006JIaCTU TOYBOBEJEHHS, arpOXUMHH U 3KOJIOTHH,
BHe/IpEHUsI UHHOBAIMOHHbIX TEXHOJIOTUM B MPOU3BOACTBO. [IpeAnprHUMaeT Mephbl 10
MHTErpanuyd HayKd B MUPOBOE HAy4YHO-WH(GOPMAIIMOHHOE MPOCTPAHCTBO, pacUIvpsis
B3aMMOBBITOIHOE COTPYAHUYECTBO C 3apyOeXKHbIMH HayYHBIMU IleHTpaMu. Pa3BUBaeT
MHTerpaluoo o0pa3oBaHUs, HAayKUM M NOpousBoAcTBa. (ObGecrneuyuBaeT MOBbIIIEHUE
KBaJIMPUKAILUU COTPYAHUKOB UHCTUTYTA, NOATOTOBKY HayYHbIX Ka/[pOB.

CynevimeHoB B.Y. aBTop Gosiee 170 Hay4yHBIX TPYJOB B peCHyOJHMKAHCKHUX M
3apybeXHbIX U3JaHusAX, B TOM uuciae mnareHToB PK B cdepe paspaboTku
VHHOBALIMOHHBIX TEXHOJIOTUH NOJYYeHHUs1 OPraHOMUHEPATbHBIX Y00 pEeHUN.

3a Tpyznosto6ue, BEICOKYIO TPeb60BaTENbHOCTh K Ccebe, TOCTOSTHHOE CTPEMJIEHUE K
COBEPIIEHCTBOBAHUIO U MOBhBIIEHHIO0 TpodeccuoHanuaMa CysneliMmeHoB B.Y. HarpaxaeH
HarpyaHbIM 3HAaKOM «Aybl1 IIapyallbUIbIK CajllacblHBIH  y3airi» (2019) w
6/1aroJapCTBEHHBIMU IPAMOTaMU M NMHUCbMaMH MHHHCTEPCTBA CEJbCKOTO X035HCTBA
PK.

Kosanexkmue Kazaxckozo HayuHo-uccaedogameibCko20 UHCMumyma no4gogedeHus
u azpoxumuu umenu Y.y, YcnaHoea cepdeuHo no3zdpasasiem belibyma YaauxaHoguua c
robuseem, cesaem Kpenkozo 300po8bs, ceMeliHo20 cyacmbus, 0042UX Jem HCU3IHU,
HeuccsikaeMmoll 3Hep2uU U meop4yecko2o do/120/1emusl.
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HEKPOJIOT
EJIEINEB PAXUM’KAH EJIEHIEBHY
13.06.1938 - 05.09.2021

5 centsabpsa 2021 roga Ha 84 roay >KU3HU CKOHYAJICS

EnemeB PE., oKTOp ceslbcKOX0351MCTBEHHBIX Hayk (1984),

npodeccop, akagemuk HAH PK, PAH, kaBasiep op/eHOB

e | «KypmeT» u «IlapacaTt», «KasakcTaHHbIH eHOGeK CiHipreH

KallpaTkepi», JaypeaTt NpeMUH B 00J1aCTH arpapHON HayKU
nmeHU A.U. bapaeBa u umenu A. ballTypcbiHOBa.

Enewes PaxumxaH EsemeBud poguicsa B 1938 rony
13 uwHa B cesie CapankbiH KapaTioOHWHCKOroO paiioHa
3anaaHo-KasaxcTaHckoit o6Jiacty. B 1956 rofy okoHUUII €
30JI0TOM Mefasblo KapaTOOUHCKYI CpeHI0I0 ILIKOJIY
MMeHH MyxuTa M MNOCTYNHUJ Ha OHOJIOTO-XHUMHYeCKUH
dakynpTeTr Kasaxckoro mnejarormyeckoro HWHCTHUTYTa
MMeHU Abasi, KOTOPbIH OKOHYMJ C OTJIMYKMeM B 1961 roay
Y HallpaBJleH Ha IeJaroruyeckyo paboty B Kasaxckuii
roCyZ,apCTBEHHbIN CeJIbCKOX039MCTBEeHHbIN WHCTUTYT (upIHE Kazaxckuii
HanyoHasbHbIN arpapHblii yHUBEPCUTET), I/ie Mpolles NyTh [earora, OT aCCUCTEHTA
Jlo mpodeccopa U ocjaeJ0BaTebHO BblABUTa/ICS HA afMUHHUCTPATUBHBIE JOKHOCTH —
3aMecTHTeJ s JieKaHa, JekaHa ¢akyJbTeTa, IpopeKTopa 1Mo HaydHoH paboTe, nepBOro
IPpOPEKTOPA,  PYKOBOJAWUTeJ s  y4eOHO-HAayuyHO-IPOM3BOJACTBEHHOIO  KOMILJIEKCa
«ArpoxuMIIOYBOBe/IeHHEY, 3aBeAytonlero kadeapou u aupexkropa HUU KazHAY.

Ha ¢opmupoBanue suuHoctu PE. EjemeBa, kak ydyeHOro W mnejarora Ha
Haya/IbHOM 3Talle ero TPYJOBOM AeATeJbHOCTH MOBJIUSIU BUAHBIE JleSITEJM HayKU U
BbICIIEro  ob6pa3oBaHus  pecnyoauku M. Tabaynnun, C.H.  Tosbibekos,
X.A. Apbictanb6ekoB, M.A. Epmekos, K.W. Umanrasues, /I.K. MajieHOB U MHOTHE JIpyTHE.

[lepBoHavya/ibHble Hay4yHble pa6oTbl Paxumrkana EsiemieBuya OblIM CBSI3aHBI C
HCCIeJlOBaHUEM CpPaBHUTeJbHON 3(PQPeKTUBHOCTH pas3iudHbix ¢GopM ¢GochopHBIX
yL0OpEHUN U TeXHOJIOTMU WX NpPUMEeHeHUs NOJ caxapHylo cBekJay. X pe3yabTaThl
JIerJIM B OCHOBY €ro KaHAMJATCKOM JHUcCcepTalMM Ha TeMy «ATpOXUMHSA
Jxambynbckoro ammodoca U ero cpaBHUTeNbHass 3QPEKTUBHOCTb C JAPYTrUMHU
docdaramm», KoTopas OGblja yCIenrHo 3amuiieHa B 1968 roay.

B panbHelimeM HayuHble usbickaHusa PE. EsnemeBa Obliv HampaBJ/ieHbl Ha
yriybJieHHOe U3yyeHUe XUMH3Ma NpeBpalieHus ¢pochaToB Ha pa3JMYHbIX TUNIAX 10YB
U OleHKY 30 PeKTUBHOCTU y00pEeHHUN NMPUMEHUTENBHO K CEBOOOOPOTAM pa3/IMYHOU
crnenuaarM3anuy (KOpMOBOMH, OBOILEe-KOPMOBOM, CBEKJIOBUYHBIN U Ap.). [Io uTOram atux
IKCIIepHMEHTOB, OXBaTHBUIMX B 00lled CJ0XKHOCTA OoJsiee JBaAuaTH JeT
WccjaeloBaHUM, UM ony6sMkoBaHa MoHorpadusa «PochopHble yrobpeHUss U
¢dochopHBIA pexMM MOYB», MOATOTOBJEHA AMCCEPTALMOHHAsA pPaboTa Ha COUCKAHUE
YYEeHOH CTelleHU JJOKTOpa CeJbCKOXO3MCTBEHHBIX HAyK, KOTOpas Oblja 3aljuileHa B
1984 roay B MoCKOBCKOM CeJIbCKOX03MCTBEHHOM akaieMuu uMeHu K.A. Tumupsizesa.

Ero TecHasd TBOpyeckasl CBsI3b C TaKMMHU BBIJAIOIMUMHUCA YYEHbIMHU COBETCKOU
MOYBOBeAYECKON U arpoxumuueckoil Hayku, kak K.II. Apenaynos, C.HU. BosbdkoBuy,
K.E. Tunaoypr, H.I. /iImutpuenko, /J.A. Kopenbkos, B.I. Munees, A.B. [leTepOyprckui,
A.B. CokosioB, B.A. flroguH u Jpyrye, mo3BoJiWJA €My y4acTBOBaTb BO Bcecoro3Hou
nporpaMme ['eorpadryeckoil ceTH MoJIeBbIX ONBITOB C Y4,00peHHUSIMU, OPTaHU30BbIBATh
VX BBINOJHEHHE B paspe3e OT/JeJbHbIX NOYBEHHO-KJWMATU4YeCKUX 30H U KYJIbTYP
KazaxcTaHa c nocieAyomyM BHeipeHHeM N0JIy4eHHbIX pe3yJIbTaTOB B IPOU3BO/CTBO.
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PE. EslemieB cTa/s peasibHbIM JIMJEPOM arpOXUMHUYECKON HAyKU U Ka3aXCTaHCKOMN
LIKOJIbI MOJATCOTOBKU KaJIpOB MO 3TOM CHeLUaJbHOCTH. 3a LMKJ Hay4yHbIX paboT IO
H3y4eHHI0 TpobJseM yrpaBieHus ¢pochaTHbIM pexkumoM noyB B 1989 roay P.E. Enemen
OBLJI YAOCTOEH rocyAapcTBeHHON HayuHoH nmpemuu CCCP.

3a KOMIIJIEKC Hay4yHbIX paboT Mo npobJieMe peryJMpoBaHUs MJIOAOPOAUS NOYB B
3emusiefiennu Kasaxcrana B 2002 rogy PE. EsnelieBy coBMecTHO C Tpynmnod y4YeHbIX
(A.K. Kypumbaen, A.C. Camapos, C.b. PamazaHoBa) mnpucyxjeHa Hay4yHasi NpeMus
Pecniy6sinku Kazaxcran umenu A.U. bapaesa.

AxageMuk PE. EsemieB noarorosus 43 kaHauzara U 18 fOKTOPOB HayK, a TaKxe
5 noktopoB PhD, mo pe3dynbraTaMm ucciaefoBaHUM omy6JirkoBas 6oJiee 450 HaydHBIX
pa6boT, B ToM uucjae 12 MoHorpaduil, U3 KOTOpbIx cjeayeT Ha3BaTb «PocdopHblie
yao6peHus1 U ypoxkad», «DochaTHbIM pexuM opoliaeMod mamHu», «ONTUMHU3aLUd
MUHEpaJbHOI0 NHUTAaHUS KOPMOBBIX KyJbTYp Ha OpOILAaeMbIX IOYBax IOr0-BOCTOKA
Kazaxctana», «Hay4Hble OCHOBBI palMOHAJBHOTO MCHOJIb30BAaHWA YEPHO3EMOB B
3eMiiefiesIuu», «3eMiezesnde cyxoi crenu 3amagHoro Kasaxcrana» u ap. 3a yyeGHUK
«ArpoxuMUsl U cUCTeMa NpUMeHeHUs yAobpenuii» B 2012 roxy P.E. EnemeBy 6blia
NpUCYX/JeHa npeMus uMeHH A. baliTypcblHOBa.

3a ocobble 3acjayru B NOJTOTOBKE CTYJEHTOB OH JABaXKJAbl CTaja o06JjajaTeseM
rocylapCcTBeHHOro rpaHTta MuHUCTepcTBa 00pa3oBaHUsl WU Hayku Pecny6Jidku
Kazaxctan «Jlyumuii npenogaBaTenb By3a» (2006, 2013). BmecTe ¢ TeM OH COaBTOP
KJIaCCUYECKOT0 YHUBEPCUTETCKOTO yuebHUKa «Arpoxumusi» ajs ctpad CHI (r. Mockga,
2017).

Bosnbmasa HayyHas spyguuusa PE. EsemeBa, MMpPOKUMA [AMano30H Hay4dHbIX
WHTEPECOB TMO3BOJIMJIM €My peaJi30BaTb TBOpPYECKHE 3aMbIC/Ibl, TNPOBOJUTH
UCC/1e0BaHWs, 3aHUMalollue Mepe/ioBble NMO3UIMKM B OTeYeCTBEHHOW U 3apybekHOM
MMOYBEHHO-arpoXuMuiecKkor Hayke. AkageMuk PE.EnemeB nognep:xuBas TeCHyI0 CBA3b
C yYeHbIMH BeAyLIMX HayuyHbIX [eHTpoB cTpaH CHI u gasibHero 3apy6exbsi, IPOBOAKII C
HMMH COBMeCTHble HCC/Ae[J0BaHMs 10 Ipob6jeMaM arpoxXMMHH, arposKoJIOTHU U
IIOYBOBEJIEH NS, HeOoJHaKpaTHO JLOCTOMHO npeJCTaBada]l Ka3axCTaHCKY0
arpoxMMHYECKyI0 HayKy Ha MeX/AyHapoJHbIX Korpeccax U KoHpepeHHsaX. OH aKTUBHO
y4aCTBOBaJI B peai3alluy MeXAyHapOoAHbIX IPOEKTOB M0 Hay4YHbIM nporpaMmMaM ICAR-
DA, INTAS, BcemupHoro 6aHka passutusi, MOH PK, MCX PK.

AKTUBHas Hay4yHoO-lleJjarorudyeckas U obuiecTBeHHas JedaTesbHOCTh PE.EsemeBa
He pa3 oTMedaJacb IpaBUTeJbCTBEHHbIMHW HarpajaMd - TIOYeTHOW TIpaMOTOH
BepxoBHoro coBeta Kazaxckoiit CCP (1980), 3Hakamu «3a 3acjayru B pa3BUTHU HAYKH»
MunuctepcTBa o6pa3oBaHusi U Hayku Pecny6snku Kasaxcran (2002), memanbio «50
JeT neauHbl» (2004), naMaTHBIMU MeJlaasiMu KopudeeB noyBoBeieHus B.B./lokydaeBa
(1995), arpoxumuu W.U. Cunaruna (2007) u OGosabuio «30J0TOM MeZasbIO»
Pecny6inku KazaxcraH.

3a ocobble 3acjyrd B HAy4YHOW W HAYYHO-NEJATrOTHYECKOW JesTeJTbHOCTH
akageMuky PE. EsnemeBy B 1998 roay npucBoeHO MmoyeTHOe 3BaHUe «KasaKCTaHHBIH,
eHOeK CiHipreH KalipaTkepi», a B 2005 roay oH Harpax/eH opjieHoM «Kypmet» u B 2010
rony opnaeHoM «llapacat». EMy mpucBOeHHO 3BaHMe TOYETHOrO TCpakJAaHUHA
KapaTio6uHCKOro paloHa, a Takke 3anaaHo-KazaxcTaHckod 06J1acTH, ero MMeHeM
Ha3BaHa OJHa W3 YJIUL, POAHOrO ceJa.

Konnekmue Kazaxckoeo HayvHo-ucciedosamenbcko2o UHCMUMyma no4eogedeHust
u azpoxumuu umeHu YY. Ycnanosa, evipaxcaem a/nyb60Kue c060.1€3HO8AHUS POOHbIM U
ONU3KUM 8 83U C mAXcea0l U HesocnoJHUMoU ympamoll - KoH4uHbl Esnewesa
Paxumaican Eaewesuua.
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KAMAJIBEKOB ECB0JI YCUMBEKOBHY
17.05.1934-29.08.2021

29 amrycrta 2021 roga Ha 88 roAy >U3HHU CKOHYaJICA
Kaman6ekoB Ec6os1 YcuMGeKOBHY, BUAHBIM yUeHbIH, TOYBOBE/]-
MeJIMOpaTop, JOKTOpP CeJbCKOX03AWCTBEHHBIX Hayk (1992),
npodeccop (1995), akagemuk Kazaxckoil HapoJHOM akaJeMuH
«3kosiorusi» (1995). ’Kamanbekos E.Y. poguscs B cesie Kepuierac
Tionbkybacckoro pakioHa HkxHo-KasaxcTaHckod — 06J1acTH.
OkOHYM  TOYBEHHOEe  OTJesJeHHe  OUO0JIOr0-MOYBEHHOTO
dakynprera Kaszaxckoro [locyapcTBEHHOro YHHUBeEpCUTETA
umeHu C.M. Kuposa (1956) u 6b11 HampaBJieH Ha llenuny, rae
paboTas B [JO/HKHOCTU MWHXKeHepa-nmouBoBeda KocTaHalicko-
[leTponaBsioBckoM 3akcneguuuu (1956-1958). B 1959-1965 rr.
obydasici B acnupaHType WHcTUTyTa nmouBOBeJeHUs, paboTas
MHC, 3aB. MaHIbILIJIAKCKAM ONOPHBIM NIYHKTOM. B 1966-1973 rT.
- CHC, zateMm B 1973-1996 rr. 3aB. JlabopaTopuell peKyJbTHBaLUMU MoyB MHcTUTyTa
no4yBoBezieHus. 1990-1995 rr. - goneHT, npodeccop (1Mo COBMeCTHUTENLCTBY) Ha Kadeape
¢dusunyeckoii reorpaduy, ¢ 1996 roga paboTtasa npodpeccopoM kadpeapbl SIKOHOMUIECKON U
conanibHol reorpadun KasHY wumenun anb-®Papabu. Kaman6ekoB E.Y. cocraBui
MOYBEHHBIE KapThI U a1 peKOMeH/JallMU 110 PalluOHaJIbHOMY UCI0J1b30BaHHUI0 3eMeJb 12
-TU 3epHOBbIX CO0BX030B CeBepo-Kazaxcranckol, KokyeraBckoi u KocTaHaickoin
obsiacteil. HM3y4an mnouBeHHO-MeJHOpPAaTHBHbIE YCA0BUS coBxo3a «[laxTta-Apan» B
losoaHOM cTeny U aa peKOMEHAALMY M0 UX YIYUIlIEeHUI0 (BepTUKaJbHbIN ApeHax). [1o
pe3y/abTaTaM U3y4eHUs] OUBEHHO-MeJHOPATUBHBIX YCJAOBUHM NOJAY0CTpoBa MaHTbIILIAK
npej/ioXKeHbl OpPUrHHAJbHblE METOAbl W TEXHOJOTHUU OCBOEHHUSI MaJIOMOLIHBIX
COJIOHYAKOBBIX MOYB C OJM3KUM NOACTUJAHUEM CKaJbHBIX MOPOJ AJisl O3esJeHeHUs
HaceJIeHHbIX NYHKTOB U BblpalllMBaHWUs HEKOTOPBIX KYJAbTYp NpU opouieHuU. [IpoBoaua
ONBITHO-M3bICKATEJbCKUE UCC/Ie/JOBAHUS 110 BOCCTAHOBJIEHUIO TIOYBEHHOIO IJIOAOPOAUS
HapylleHHbIX JaHAadTOB BOCTOKA U ora KasaxcraHa, a Takke B HedpTe3arpsi3HEHHBIX
peruoHax, Jjaj peKoMeHJAlUUK M0 BOCCTAaHOBJIEHWIO MJIOAOPOAUs mouyB. [loarorosua 3
KaHJuaTa Hayk. [IpoBoAu/ aKTUBHYI pabOTy MO BHEJPEHUIO0 Ka3aXCKOro SI3blKa B
cbepy Hayku U o6paszoBaHus. XKamanbekoB E.Y. aBTop 60osee 400 Hay4yHBIX TPYAOB, B T. 4.
10 monorpadwuii, 10 y4e6HbIXx mocob6uid u 1 yuye6HHUKA. OCHOBHBIE HAy4dHbIE TPY/bI:
«[louBbl mosyocTpoBa MaHreiiak» (1974), «Jleuenue 3emuau» (1982), «Kep
kajgactpel» (2001), «OcHoBbl 3eMesbHOro kajgactpa» (2004), «KasakcTaHHBIH Kep
KOpJiaphl, oJiapAbl Oarajay oHe THiMAal maiganany» (2005), «TombIipakTaHy KoHe
TONbIpaK, reorpadusicbl MeH 3KoJorusicel» (2006), «XKep KopJiapblHBIH 3KOJIOTHSJIBIK-
3KOHOMHUKaJIbIK, 6aranay» (2012), «TonbipakTany» (2012). OH 6bL1 Y40CTOEH MHOTUX
BBICOKMX MPaBUTEJNbCTBEHHbIX M 0OIeCTBEHHbIX Harpaj. HarpaxaéH Mmegansamu «3a
J06JIECTHBIN TPYA», «KAUOBIHABI eHbeTi yiniH», «kEHOek apaarepi», « TeiHFa-50 *bl1», «300
-eTue co JHs poxaeHus JlomoHocoBa», EHY umenu JL.H. 'ymanueBa 3a Bblaatomuiics
BKJIAJI B 00pa3oBaHUWe U Hayky, «06JibicKa ciHipreH eHoGeri yurin», «KasHY um. Anb-
@apabu - 80 ser», «70 setr [lo6eapr B BOB»; HarpygHbiMu 3HakamMu «llodeTHBIN
rpaxaaHuH TroJbKy6acckoro pailoHa», «Kazakcran Pecny6yimKachIHbIH, 6iJ1iM 6epy iciHiH
KypMeTTi KbI3aMeTKepi».

Kosnekmue Kasaxckozo HayuyHo-uccsaedogameibCko20 UHCMUMyma no4gogedeHus u
azpoxumuu umeHu YY. YcnaHosea, evipaxcaem 2aay60Kue c060.1€3HOBAHUSI POOHbIM U
64U3KUM 8 C8513U C MSIHCeAO0U U He8OoCNO/AHUMOU ympamol - KOHYUHbl Kamaabekosa
Ec6osaa Ycumbekosuua.
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ITPABHJIA 1J11 ABTOPOB

1 B xypnane «llousogedeHue u azpoxumusi» MyOJIUKYIOTCS OpPUTHHAJbHbIE
TeopeTHUYeCcKHe, IpobJeMHble, 3KCIIepUMEeHTa/IbHble U MeTOANYECKHe CTaTbH, a TaKxkKe
aHaJIMTUYecKre 0630pbl, peLieH3UH U XPOHUKH, COOTBETCTBYIOILHE TPOQUIIIO0 XKypHaJIa.

2 B craTbe [OOMKHBI HW3JaraTbCcsl COOCTBEHHble BbIBOALI aBTopa (0B),
IPOMEXYTOUYHble WJIM OKOHYaTeJbHble pe3yJbTaThl HAy4YHOIO HCCJIe0BaHMs,
3KCIIepUMEHTA/IbHOM HWJIM AHAJMTUYECKOW [eATeNbHOCTH (aBTOpPCKHe pa3paboTKy,
peKoOMeHAlN K, paHee He ONyOJIMKOBAHHbIE U 06J1aiat01e HOBU3HOM U JIp.).

3 CraTbUu [AODKHBI COMPOBOXKJAATHCA NUCBMOM Ha ONyGJUKOBAaHUE OT TOTrO
yupeXZeHUsl, B KOTOPOM BBINOJIHSJIACh pPaboTa U IKCNEPMHLIM 3aK/Al04eHUuem, B
KOTOPOM TOBOPHUTCA 006 OTCYTCTBUM CBeJleHUH, 3allpellleHHbIX K ONyOJIMKOBaHUIO U
peLleH3UAMU OT J[BYX He3aBUCUMBIX peleH3eHTOB C INOJAINHUCAMU U 3aBepeHHBIMHU
neyaThblo.

4 Uudopmanus o6 apropax: PUO, apdunnanuu, Ha3BaHUE CTPaHBI, aJjpeca Bcex
aBTOPOB CTaTbU C YKa3aHUEM OCHOBHO20 aBTopa. lIprcbliaeMble B peJjlaKLUI0 CTATbU
nodnucslealmcs BceMy aBTopaMu. [Ipu 3ToM 06s13aTesIbHO yKa3blBaloTcs GaMUIINS,
MMs, OTYECTBO, IOYTOBBIN aJipec, M0 KOTOPOMY CJielyeT BECTU MePENUCKY, KOHTAKTHbIN
TesiedOoH.

5 CtaTbu NpefCcTaBAsAITCA B pelaKLUI0 B 3JIeEKTPOHHOM BapuaHTe. OHU J0JIKHBI
ObITh HAOpaHbI B TEKCTOBOM peaakTope MS Word, wipughm Times New Roman, pazmep
wpudma 11 nm., medxccmpouHbwiii unmepeaa 1, a6zayHuiii omcmyn 10 mm; noas:
c/aeea u cnpasa - 30 Mm, ceepxy u cHU3y - 35 mm.

6 Hauyano crateu odopmisieTcs 0o o06pasyy: caeea locyrapCTBEHHbIN
pybpukaTop HaydyHo-TexHH4Yeckod MHbopmauuu ('PHTHU) nnu MexrocynapcTBeHHbIN
pyobpuKaTop Hay4yHO-TexHu4yeckod wuHPopMmanuu (MPHTU). 3atem mnpuBogutcs
nHbopMauuss 06 aBTOpax: WUHULMAABI U (aMUIUM aBTOPOB, adpduamauuu (Mecto
OCHOBHOM paboThl aBTOpa (0B) U opraHusanuu (i), riae MPoOBOJUINCH UCCIEIOBAHUS,
ajipeca BceX aBTOpPOB MyOJMKaLM{, B TOM 4YMC/Je C yKa3aHUeM OCHOBHOIO aBTOPa,
IIOYTOBbIN UHJEKC, TOPOJ, CTPAHA, aZjpec 3JIeKTPOHHOM IOUTHI).

7 B Ha3BaHHUMU CTAThH, 3ar0JI0BKaxX BCEX YPOBHEH, HA3BAHUSIX TAGJIHIL U PUCYHKOB
He JIONYCKAITCs nepeHockl. JomycKalTcsl HepeHOoChl TOJIBKO B CJIOBAX B TEKCTE CTAThH.

8 Cmpykmypa HayyHnoii cmamweu: HA3BAHWE, AHHOTAILIMS, KJIIOYEBBIE
CJIOBA, BBEAEHUE, MATEPHUAJIBI U METO/bI, PE3VJ/IBTATbI U UX OBCYXKAEHMUE,
3AK/IIOYEHUE wunu  BBIBOJADBI,  BBIPAXKEHWE  IIPU3HATEJIBHOCTU  wmau
BJIATOZIAPHOCTH (npu Heo6xogumoctu), MHOOPMALIMA O DUHAHCUPOBAHHWU (nipu
Hananyuu), CIIMCOK JIMTEPATYPBHL.

AnHomayus (250-300 ci0B) Jo/nKHA BKJIOYATh XapaKTEPUCTUKY OCHOBHOM
TeMbl, IP06JIeMbl HAayYHON CTaTbH, LieJiM paboThl U ee pe3y/abTaTbl. OHa He J0J/DKHA
BKJIIOYAaTh:  OOLIEW3BECTHbIE  MOJIOKEHHs, LUTaThbl, COKPALIEHMSs],  CCBLIKH,
abbpeBuaTyphl, JIMLUIHWE BBOAHble ¢pa3pl. Kpome TOro, Bce 3TU [AaHHbIE
NpeJCTaB/AsAIOTCA Ha Ka3aXCKOM M aHIVIMHCKOM fI3blKaX (Ha PyCcCKOM, eCJd CTaTbsl Ha
Ka3axCKOM sI3bIKe) B KOHLle PYKOIIMCH Ha OTZe/JIbHOW CTpaHHULe C KJII0YeBbIMU CJI0BAMHU.

9 llocie aHHOTALMU HEOOXOJMMO MPUBECTH KJIIOYEBble CJIOBA Ha f3bIKE CTATbU.
HeckoJIbKO OCHOBHBIX IOHSATHUH, XapaKTePU3YIOIIUX CoZiepKkaHue CTaTbU (5-7 C/10B).

AHHOMAyuAa u K/io4egvle €/108a4 00/1M4CHbI GblMb HAGPAHLI 8 MEKCIMO80M
pedakmope MS Word, wpudpm Times New Roman, pasmep wpugpma 10 nm.,
MexHccmpoyHbslil uHmepeaas 1. [lanee pasMelaeTcss TeKCT cTaTbd. [loguepKkuBaHue B
TEKCTe He JO0NYyCKaeTCH.
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10 3arsiaBue (Ha3BaHHe) CTAaTbU JOJLKHO MOJHOCTBIO OTPaXKaTbh ee cojepaHHe.
CTaTbhU A0JKHBI OBITh TLIATENbHO OTPEJAaKTUPOBAHBDI.

11 Bo BBegeHuHM [JOJKHO YeTKO M3JIaraTbCid COBPEMEHHOe HaydyHoe U
NpaKTHYecKoe COCTOsSIHMe BONIpoca, OOOCHOBaHHWe HEeO0OXOJUMOCTH MpOBeJeHUs
JLAaHHOT'0 UCCJIel0BaHUs, aKTyaJbHOCTb, HOBHM3HA U 1ieJib UCCJIeJ0BaHUSI.

12 MartepuaJibl (00bEKT) U METO/AbI UCCJIeJ0BAHUS JODKHBI COAEPXKATh CBeJleHUS:
re, KOrJa, Ha KakoW nouBe (cy6cTpaTe) NPOBOAWJIM ONBITHI; ArpoXUMHUYECKYIO
XapaKTepUCTUKY TMOYBbl C YKa3aHUEM MeTOJO0B OIpeJesieHds; 00 YCJI0BUAX
BbIpalllMBaHUs pacTeHUN; 06 aHAJIMTUYECKUX METO/AX U UCI0JIb30BaHHbIX NPUGOPax C
yKa3aHUeM WX NpOUCXOXJeHHus. [Ipy omvcaHWM ONBITOB C Ky/JAbTypaMH pacTeHUU
JOJDKHBI OBITh yKa3aHbl MX COPTa; Ha3BaHWE MUKPOOPTraHU3MOB U IpUOOB ciefyeT
nycaTh TOJIbKO Ha JiaTblHU (KypcuBOM). B koHIle MeToaudeckoro paszesa CleAyeT
yKasaTb NOBTOPHOCTb B OIbITe, IJIOWAAM ONBITHBIX JEJNAHOK, a TaKXKe MeTOZbl
CTaTUCTUYECKOU 06pabOTKH.

13 UznoxeHHe pe3y/JbTaTOB JOJ/LKHO 3aKJIH0YAThCA B BBISIBJIEHHUU CIeyIOLINX U3
TabJML, U PUCYHKOB 3aKOHOMEPHOCTeN. JKCIlepUMeHTa/lbHble JaHHble B TabJULAX U
TEKCTe JO/LKHBI ObITh MpeJCTaBjeHbl B BUJe YUCes ¢ TpeMs 3HayalluMu Ludpamy, a
NPOLEHTHI - C ABYMSl.

14 B cTaTbe HEOOXOAUMO yKa3aTb MeTO/bl CTATUCTUYECKOH 06paboTKu. Bce BubI
CTaTUCTUYECKUX OLIMOOK NPHUBOAUTHL He O0Jiee, 4yeM C ABYyMs 3HAYalllUMU LUbpamy,
HayWHasl ¢ NepBoi HeHy/J1eBON LUPpPHI cieBa. [Ipu 06CyXJeHUN Pe3yNbTaTOB CJeAyeT
CPaBHHUTbH MOJIyYeHHYI0 MHPOpMALHUI0 C UMEIOLIENCsI B JIMTEPAType U MOKa3aTh, B YEM
3aKJIIDYAeTCs ee HOBHU3Ha.

15 3aksrovyeHue (UM BBIBOABI) JOJDKHBI ObITb KOHKPETHBIMHM U BbITEKaThb U3
HeNnoCpeICTBEHHO M0JIy4EHHOI0 MaTepHraJa.

16 Ilpu onucaHUU METOAMKH, 0OCYKAEHUH Pe3yJbTaTOB M B BBIBOJAX CAeJyeT
yHOTpPeO6JISATD IJ1aroJibl B MpoOIIe/ileM BpeMeHHU.

17 B paspene BblpaxkeHue TMNpPU3HATENbHOCTH WAM biarogapHocTh (mpu
HeoOX0JAMMOCTH) MOTYT OBITb Ha3BaHbI JIMLA, BHECIIHE WHTe/JIeKTyaJbHbIA BKJaJ, B
CO3/laHHe CTAThH (C ONMKMCAaHHWEM UX POJIM WM XapaKTepa BKJIaja), KOTOPbIHM, 0AHAKO, He
OBLJI JOCTATOYHBIM [JI1 BKJIIYEHUS UX B UMCJIO aBTOPOB; BbIPA3UTh IPU3HATEJNbHOCTD
32 TeXHUYeCKyl MOMOIlb; M06JIarofapuTh 3a IpeAOoCTaBJeHHYI0 (QUHAHCOBYIO HU
MaTepUa/IbHYIO NOAAEPKKY C YKa3aHUEM ee xapakTepa U Jp.

18 B cTaTbe J0J/KHBI MCIIOJIb30BaThCd (U3NMYECKUEe eJUHULbI U 0003HauYeHHUs
npuHATble B MexayHapogHoit cucteme CU (TOCT 9867-61). Bce arpoxuMuveckue u
3KoJiorhyeckue TepMUHbI B cooTBeTcTBUM ¢ [OCTom. B pacueTHbix paboTax
Heo6X0MMO YKa3blBaTb aBTOPOB HUCI0JIb3yeMbIX IporpaMM. [Ipy Ha3BaHMUHU pas3IUYHBIX
CoeJUHEHHUH ’KeJaTeJbHO HcHoab30BaTh TepMmuHosoruio HWIOINNAK. TpaHckpunuus
reorpadpuyecKuX Ha3BaHMUM [JIO/DKHA COOTBETCTBOBAThb atJjacy TMOCJAeJHEro roja
u3janus. [Ipy onvcaHWU BUAOBOTO COCTaBa PaCTUTEJbHOCTU HEOOXOJUMO NMPUBOJUTH
pycCKUe U JIaATUHCKUE Ha3BaHUS.

19 Bce cokpallleHHs [JOJDKHBI ObIThb paclidPpoBaHbl, 3a UCKJIKYEHHEM
He6O0JIBIIOr0 YHCJ/Ia O0IIEYIIOTPEOUTETbHBIX.

20 TIlpu o6o3HaueHWH yHobpeHUH (a30THBIX, GOCHOPHBIX, KaAJUHHBIX,
KOMIIJIEKCHBIX, C/I0XKHBIX, CMeLIaHHbIX) 11eJ1eC006Pa3Ho N10J1b30BaThCsl 06IeNPUHATHIMU
B HayKe COKpalleHUussMU (Hanpumep: Pc - cynepdocdat npocToit).

21 ®opMysibl, Ha KOTOPBIE eCTh CChIJIKU B TEKCTE, JOKHbBI ObITh IPOHYMEPOBaHBI.

71



J1qa 3aMeTOK IlouBoBeaeHue u arpoxumus, Ne3, 2021

22 OdopmiieHre YHCJIOBOTO MaTepuasa JIOPKHO COOTBETCTBOBATh CJAEAYIOLIUM
npaBuJaM:

- YMCJIOBOM MaTepuas cjaeyeT JJaBaTh B GopMe TabJIUI;

- TabJUIbl HYMEPYIOT MO MOPS/AKY YIIOMHUHAHUS B TeKCTe apabCKUMU Iudpamy,
1ocJie HoMepa JJOJKHO CJ1e[joBaTb Ha3BaHUe TabJIMIbl;

- Bce rpadbl B Tab6IMLAX U CAMU TabJIMLbI 10/KHBI UMETh 3ar0JIOBKH.

- COKpallleHUs CJIOB B Tab/IMLaX He JJOIYCKaITCH;

- KOJINYeCTBO TabJiuL, B CTaThe He J0JKHO PeBbIIATh HATH;

- He JI0IlyCKaeTcsl MOBTOPEHUE OJHUX U TeX e JAaHHBIX B TabauLax U rpadpukax
CTaTbH;

- TabJIMYHble JaHHble HEOOXOAHMMO NMPUBOAUTDH C TOYHOCTBIO COOTBETCTBYIOIEN
TOYHOCTHU METOJAA.

23 OpuruHa/bl pUCYHKOB J0JDKHBI NPeACTaBIATb co60i dailibl dopmaToB gif,
JJIs KayecTBeHHOM mnevaTd cTaHAapT - 300 dpi (Touek Ha AroiiM). 3a/MBKa PHUCYHKOB
(AuarpaMm 4 Ap.) AoJiKHA ObITh BbINOJIHEHA YepHO-6eJIoN IUTPUXOBKOM, TOUKaMU MU
JPYrMMHU y30paMH, a IjBeTa - KOHTPACTHBIMU (KapThl, KApTOrpaMMbl U Ap.). PucyHky,
pacrnoJiokeHHble B TEKCTe, eC/IM OHU BBINOJIHEHBI U3 OT/EeJbHbIX 3J1EMEHTOB, J0JIKHbI
OBITh CIPYNITUPOBAHBI.

24 Bce CCbUIKM B TEKCTe Ha JIMTEPATypHble UCTOYHUKU (yKa3biBaeTcs: GaMUIns
[IepBOT0 aBTOpa W/IM JABOUX, €CJIU UX [BOe) JJAI0TCS Ha sA3blKe OpUTrvHaJa (paMuInu U
Ha3BaHUsl Ha ANOHCKOM, KUTAaHCKOM U JAPYTrUX A3bIKax, UCIOJIb3YIOUIMX HeJaTUHCKUN
aspaBuUT, NULIYTCS B PYCCKOW TPAaHCKPHUILIUK) U HyMepyloTcsi. HoMepa ccblIoK B TEKCTE
JOJDKHBI UJATH CTPOrO IO MOPSJIKYy YIOMHHAHHS U ObITh 3aKJ/HYeHbl B KBaJpaTHble
cKo6kH. [y Bcex 6UOIMOrpadpUiIecKUx UCTOYHUKOB NPUBOAATCS GpaMUINU, UHUIMAbI
BCeX aBTOpPOB U IIOJIHOE Ha3BaHUe LUTHUPYeMOU paboThl, ropoj, U3[aTeJbCTBO, TOJ,
M3/laHus, HoMep (BbINYCK), CTPaHHULBL.

25 06beM ctaTel Jo/mKeH 6bIThb He MeHee 10 U He 6osiee 15 MalIMHOMMCHBIX
JIUCTOB (BKJII0Yasi TabJMLbl, pUCYHKH, IUarPAMMBl).

26 Ilpu HanpaB/eHUM pefaKLHel CTaTby AJIsl UCIIPaBJeHUs U J0PabOTKU aBTOpPY
npeznocTtapJsieTcss 10-0He8Hblil CPOK, 110 UCTEYEHHUI0 KOTOPOT0 BO3BpallleHHasi aBTOPOM
CTaTbhsl paCCMAaTPUBAETCS KaK BHOBb NOCTynuBILasi. OTKJIOHEHHbIE CTAaTbU aBTOPaM He
BO3BpaujaTcd. Pejkosierust octas/isieT 3a cO60M MpaBO HE pacCMaTpPUBATh CTAThH,
odopMJIeHHbIe C HapyllleHWeM IIpaBUJL

[TPUMEPEI O®OPMJIEHUA BUBJIMOT'PAOUYECKOI'O OITMCAHUA

JlutepaTypHblii HCTOYHUK odopmisieTcas B coorBerctBuu [OCT 7.1-2003.
CBegeHusi 06 MCTOYHHMKAX CjeyeT pacnoJiaraTb B MOPsiZiKe TMOSIBJEHUS] CChLJIOK Ha
HMCTOYHUKU B TEKCTe U HyMepoBaTb apabCKUMHU LHUPpaMu 6e3 TOYKM U IedyaTaTb C
ab3anHoro orcryna. CCbLJIKM Ha UCNOJIb30BaHHble UCTOUYHUKHU CJeJlyeT NPUBOAUTHL B
KBaJpaTHBIX CKOOKax. bubsinorpaduyeckass 3anuch BbINOJIHAETCS Ha I3bIKE OPUTHHAJA.
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