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AGRO-ECOLOGICAL FRAMEWORK FOR THE OPTIMIZATION
OF METHODS OF APPLICATION OF MINERAL FERTILIZERS
DEPENDING ON THE VARIETAL CHARACTERISTICS OF THERICE

Abstract. The optimum doses of nitrogen-phosphate fertilizer (N160-180P120 kg/ha) in relation to the varietal
characteristics of the rice. The average height macrophylla (Marzhan, Aral 202, Togiscen 1) and low-growing broad-
leaf (Lyman) varieties the highest grain yield obtained on high-yielding crops when making 60-70% annual rate of
nitrogen fertilizer before planting and 30-40% in the form of dressing in the phase of 6-7 leaves (in the early phase
of the 3rd stage of organogenesis) at sowing 7.5 million germinating seeds. The average height with narrow vertical
leaves (Kuban 3, Krasnodar 424, Aru, Dubovsky 129) the maximum grain yield is formed on high-yielding crops
when making 25-33% annual rate of nitrogen fertilizer before planting and 67-75% in the form of dressing in phases
6-7 and 8-9 leaves when planting 7.5 million germinating seeds. Increasing doses of nitrogen-phosphorus fertilizers
to N240P180 kg/ha does not contribute to the increase in grain yield. The introduction of high doses of mineral
fertilizers is not profitable in the economic and environmental dimension, adversely affect natural plant communities
located near rice rotations, contaminate soil and water bodies.

Key words: rice varieties, optimal dosage and methods of application of mineral fertilizers in connection with
the varietal characteristics; contamination of soil and water bodies, nature of plant communities with the introduction
of high doses of fertilizers.
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AT'POIKOJJIOI'MYECKHUE 1 MOP®OPU3NOJOI'NMYECKHUE
OCHOBBI OIITUMM3AIMNU CITOCOBOB BHECEHUA
MUHEPAJIBHBIX YIOBPEHUI B 3ABUCUMOCTHU
OT COPTOBBIX OCOBEHHOCTEM PUCA

Annoramust. Ha 3aconennpix mousax Kazaxcranckoro [Ipmapanbs MakCHMANbHYIO 3€PHOBYEO IPOIYKTHB-
HOCTb IIPOSIBIBIFOT CPEAHEPOCTBIC Y3KOIUCTHBIC, a TAKKE KPYITHO- M IMMPOKOJIHCTHBIC HU3KOPOCIBIE COPTA PHCA TIPH
mo3e yaoopermit N160-180 P120 xr/ra a.B. [1, 2]. B ¢BA3H ¢ 3THUM, H3YYCHO BIHSIHHC CHOCOOOB BHCCCHHS OITH-
MaJbHOH 103bI a30THOTO yroOpeHus N180 kr/ra (Ha ¢one P120 kr/ra) Ha (hopMHpOBaHHE 36PHOBOH IPOYKTUB-
HOCTH U (DOTOCHHTETHUYECKOH ACATEIPHOCTH. M3yUanuch copra prca, pa3IHialonIuecs 0 BICOTE W ApXUTEKTOHHUKE:
cpemHe-pocibie, y3koaucTHbe - KyOans 3, Kpacromapckwmit 424, [Iy6osckuit 129, Apy, CpeaHEPOCTBIC, KPYIHO-
muctHbIC - Mapskan, Apax 202, ToryckeH 1; HH3KOPOCIBIH, C IMMPOKAM BEPTHKAJIBHBIM PACIOJIOKCHHEM JIHCTHCB -
Jluman.

[TouBEl OMBITHOTO y4YACTKA CTAPOOPOLIACMBIC, JYTOBO-OOIOTHBIC, KapOOHATHBIC THAPOMOpP(HOTro
paza. Tun 3aconeHus MOYBHI XJIOPUIHO-CYIb(ATHBIN, cyMMa coned mo mnoTHoMy octatky 0,88-2.02%,
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CTETICHD 3aCOJICHHS CHIbHAsL. I1I0mafp JEMSHKM B MOJETBHBIX OMBITAX 5 M’, B KPYIHOJESHOUHBIX -
100-120 M*, TOBTOp-HOCTB YeThIpexKpaTHas. CXeMa OMBITOB ClIeyOMmA:

1. brox 1 - N180P120 kr/ra a.8., rogoBast HOpMa BHECCHA 10 MMOCKBA,

2. brox 2 - N180P120 kr/ra, u3 Hux a0 nocesa BHeCeHO 70% romoBOM HOPMBI a30THOTO YAOOPCHUS
(N120), ocranensie (30%, unu N60 kr/ra) - B Buae nogkopMk B paze 6-7 TUCTHEB.

3. bnox 3 - N180P120 xr/ra, u3 Hux 10 nocesa BHeceHO 50% rogoBoii HOPMBI a30THOTO Y AOOPCHHUS
(N60) u nBe moakopmku 1o 25% - N45 kr/ra B daze 4-5 nmuctees u N45 kr/ra B aze 6-8 mucTseB - crio-
co0 pazpaboTanHeIl nabopaTtopueii MuHepansHoro nutanus Macrutyta boranukun AH PK [3, 4].

4. Bnox 4 - N180P120 kr/ra, u3 Hux 10 nocesa BHeceHa 1/3 gacte, (33%, umuN60)rogoBoii HOpMbI
a30THOro yao0penus u ase moakopmku: N90 - B dase 6-7 mucTheB (B HAUaAC 3 3Tana OPraHoreHE3a) u
N30 B dase Brixoga B TpyOKky (8-9 mucTheB) - cmoco0, pazpaboTaHHbii jJabopaToncii (PU3UOIOTHH Pac-
tern Kazax- ckoro HAU puca [3].

5. Brox 5 - N180P120 kr/ra, u3z Hux g0 mocesa BHeceHO 25% (N45) oT rog0BOH HOPMBI a30THOTO
vaoOpenus u ase noakopMki: 30%(N60) B dasze 3-6 muctees u 25% (N435) B dasze 8-9 aucThes - cnocol,
paspaborannsiit Poccutickum HUU puca [6].

®oH - pochopuoe (P120 kr/ra 1.8.) yroOpeHUE BHECCHO [0 MOCEBA. B KPyI- HOACISIHOUHBIX OIMBITAX
6moxu 4 1 5 00beIUHEHBI, TAK KaK 3Q(EKT 3THX BAPHAHTOB OKA3AJICA OJHHAKOBBIMH.

[Ipn ycTanoBnEeHUH COPTOBOI TEXHOJIOTHU BO3ACIBIBAHHS HEOOXOIMMO IPYMITHPOBATE COPTOB pUCA
O APXUTCKTOHUKE U THIY pacteHHd. CopTa pasHble TCHOTUITHYECKH U TIO MPOUCXOXKICHUIO, HO OJHHAKO-
BBIC IO BBICOTE, APXUTCKTOHUKE U THITY PACTCHHH, CO3AI0T ONU3KHE MO CTPYKTYPE, POTOCHHTETHIECKON
Y 3¢pHOBOM MPOAYKTHBHOCTH arpoucHo3bl. [losToMy 7038l M CHOCOOBI BHECCHHS YIOOPECHHUH, PEIKHM
OPOLICHUSA U APYIHE arpOTEXHHYCCKHUE MPUEMBI JOKHBI OBITh OJHOTO YPOBHSL, T.€. CXOAHBIMH IO TEXHO-
ngoruu. B cBs3u ¢ 3tEM, palionupoBanHbic B 30H¢ Kazaxcranckoro Ilpuapanss copra puca CrpyIimipo-
BaHBI MO BBICOTE, APXUTCKTOHHUKE U MO THIY PACTCHUH ¢ 1eabio Aud(epeHIMPOBAHUS TEXHOJOTHH HX
BO3/C/IbIBaHMs. PE3ynbTaThl HAIKMX UCCICAOBAHNI MOKa3bBaAIOT (Tabmuua 1, pucysku 1-4) uro:

1. ¥V copToB puca ¢ y3kuM, BepTUKAIbHBIM pacnoioxenuem auctbeB (KyOaues 3, KpacHomapckuii
424, Nybosckuii 129, Apy) BEICOKONPOIYKTHBHBIC arpoOLICHO3BI (OPMHUPVIOTCS NPH TYCTOTE CTOSHHS
320-400 pacrennit/m” o Bexoam u 250-350 pact/m” - nepes yGopkoit mpu miomaay matasms 22-30 o
no Bexodam, 25-38 cM’ - B mepHoa BEIMeTHBaHHA. ONTHMATBHOE YHCIO MPOAYKTHBHBIX cTebneit 520-
650 mT/M’. MakcuMambHBIH ypPOoXKail 36PHA HA TAKHX BHICOKOMPOIYKTHBHBIX TIOCEBAX TOTYUCH MPU BHE-
cenmit 25-33% romosoii HopMbl azora (N180 kr/ra a.B.) mo mocesa u 67-75% - B BUAC MOJKOPMKH B
dazax 6-7 u 8-9 MUCTHECB U MPH MOCECBE 7,5 MITH BCXOXKUX 3¢peH (Tabnuna 1).

2. YV xpynHoauctHbIX coptoB (Mapxkan, Apan 202, ToryckeH 1) BBICOKO- MPOOYKTHBHEIC arpore-
HO3bI (POPMHPYIOTCS MM TycToTe cTosHus 250-350 pactenmit/M” mo Bexozam, 220-300 pact/m” - mepen
y6opkoii mpu romazxy mutaHus 28-45 oM’ mo Bexomam, 31-30 oM® - B mepuon BeiMeTeiBanMsS. OnTH-
MaJTBHOE YMCIO MPOAYKTHBHBIX cTebmeit 520-580 mr/v?, wmm 5,2-5.8 maH Metenox/ra. Makcumais-
HBIH ypoxKali 3epHa mony4eH npu BaeceHud 60-70% roaoBoi HOPMBI a30T- HOTO YAOOPEHHS 10 MOCEBa U
30-40% - B Buae noakopMkH B daze 6-7 mucteeB (B ¢dase Hauana 111 stama oprasorenesa) (tabmmna 1;
pucyHku 1-4).

3. YV HH3KOPOC/IOro, IHPOKOJIUCTHOTO copTa puca JIumMaH BRICOKOMPOAYK-TUBHBIA arpoucHo3 ¢op-
MHPYETCsI TIPH TYCTOTE CTOSIHES pacTeruit 280-380 mt/m” mo Bexogam u 220-300 mr/m” - mepes yOOpKoit,
ONTUMAJIPHOC YUCIIO MPOAYKTHBHBIX cTeOnei - 550-650 wr/M, i 5,5-6,5 s Metenok. Hanbomp it
ypoxatizepHa nonyueH rmpu BHeceHuu 60-70% romoBoil HOPMBI a30THOTO yaoOpeHus mo mocesa u 30-
40% - B Buae moakopMmku B dase 6-7 mucteeB (B (ase Hauama 3 stama opraHoreHesa) (tabmuua 1,
pucyHku 1-4).

Ha ocHoBe u3y4eHMs B3aMOCBI3H MoKa3atenci GOTOCHHTETHYCCKON JCATEIbHOCTH, BEPTHKATIBHOTO
pacrpeaeneHus TUTOMAIH JIUCTHEB U ONTUMATBHOTO X042 (POPMHPOBAHHS ACCHMUISILIMOHHOTO aMapara -
JMCTHCB YCTAHOBICHB MOP(HOPH3HOIOrHICCKHE OCOOCHHOCTH MPOAYKIHOHHOTO MPOLIECCa BBICOKOIPO-
OVKTUBHBIX arpolCHO30B CPEOHECPOCTBIX U HHU3KOPOCTBIX COPTOB pHUCA NPH ONTHMATBHOH 03¢
(N180P120 kr/ra x.8.) (pucyHku 3, 6).

Taxk, y cpeanepocibix y3roauctaeix coptoB (KyGaue 3, KpacHogapcekmit 424, Jlyoosckuii 129, Apy)
puca HauGopIMH ypoxan (60-65 1/ra) 3epHa MONYYCH NPU ONTUMATBEHOM X04¢ (OPMUPOBAHUS aCCUMHU-
JSIHOHHON TOBEPXHOCTH, IPH  YPOBHE MAKCHMATbHO#M riomany muctses (IJI) - 68-72 Teic. MY/Ta, Te.
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Ta6muia 1 — Biusiaue criocoGoB BHECEHST a30THBIX Y A00peH Ha YPOrKaifHOCTh COPTOB prica (CpeHss IS COPTOB, 1/Ta)

YpoxalfHOCTh COPTOB pHca, IyTa

CriocoGBI BHECEHHS Y I00PEHUIA, KI/Ta J1.B. Mapixan, KyGaup 3 | Kpacko-
Apan 202, | Jluman | JlyGoBckuif | mapckuit
Torycken 129, Apy 424
1.N180P120, rooBas HopMa y00pEeHHUI BHECEHO JIO ITOCEBA 57.8 56,5 45,8 43,5
2. N180P120, B oM umcite N120 (70% oT roJioBoit HOpMbI) BHECEHO
1o mocea 1 N60 (30%) B Bujie TIOJKOPMKH B (paze 6-7 THUCTHEB 63,1 66,6 50,2 45,8

3. N180P120, B Tom unciie N90 (50% oT ro10Boi HOPMBI) BHECEHO
JIo TToceBa U JiBe moqropMKi: N45 (25%) B daze 4-5 nucTobes,
N45 (25%) B paze 8-9 miucTheB 58.6 57,9 62,2 60,8

4. N180P120, B ToM uuciie N45-60 (25-33% oT 10/10B0i1 HOpMBI) BHECEHO
JI0 TIoceBa U JiBe moKop- MKu: N75-90 (42-50%) B daze 5-6 MucTheB,
N45 (25%) B daze 8-9 micTheB 51,5 504 70,6 68,9

Ipumeuanue: T'omoBas Hopma docoproro ymobpens (P120 kr/ra 1.B.) BHECEHO TIepe]T TIOCEBOM.

npy HHAeKce IucToBoi nosepxsoctn (M) - 6,8-7.2 m*/m”, dorocurTeTHucckoro norerumana (OIT) -
2.8-3,5 MuH M aHE#/ra, YHCTON MPOAyKTHBHOCTH (oTtocuH-Te3a (Du.mp.) - 6,6-8,0 r/M CyTKH, X03sHCT-
BeHHoOU 3¢ dexruBHoctu dotocuareza (Kxo3.) - 48-51%. Ilpu BeprukaapHOM pacnpeC/CHHH OCHOBHAS
I'UI B dhaze HanmBa 3epHa cocperoToucHa B BepXHOM cioe- 60-90 cM (pucyHOK 5).

Y  cpeanepocabix  KpymHOJUCTHX — coproB  (Mapxkan,Apan 202, ToryckeH)  yposKaiiHOCTB
60-63 1y/ra 3epHa obpazosana mpu dopmuposanuu I1JT 78-88 teic. M'ra, mpu WIIIT - 7,8-8,8 m*/m’, @IT -
3,5-3,8 mun M gueii/ra, @uap. - 6,3-7,0 r/m’cytku, Kxo3. - 46-49%. Ocuosras I1JT cocpexoTotucHa B
cnosix 50-100 cM (prucyHOK 6).
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PucyHnok 1 — A3oTHOE MUTAaHUE KPYITHOJIUCTHBIX COPTOB PHCKA
(Mapxan6 Apan 202, Torycken, Jluman)
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PrcyHok 2 — A30THOE MUTaHUE Y3KOTUCTHBIX COPTOB PUCKA
(Ky6anp 3, KpacHomapckuii 424, Jly6osckuii 129, Apy)
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[Ipu 5TOM, ONTHMANBHBIM THIIOM pPAacTCHHM, (OPMHUPYIOIINX MaKCHMAJIbHBIH ypOXKail 3¢pHa Ha
BBICOKOTIPOAYKTHBHBIX TOCEBAX OKA3aJlI0Ch Moday4cHUE Gopmbl (00pa3noB) puca ¢ KPYmHEIM (raroBeM
JUCTOM, ¢ 00JIee ATMHHBIMA 2-bIM U 3-UM JTHCTBSIMH U OTHOCHTEIBHO KOPOTKUM 4 1 5 mucthamu. OpueH-
TaIUs JINCTHEB: (HIArOBOTO — FOPUIOHTABHOE (HOCTC (ha3bl BEIMETHIBAHUS), 2-T0 U 3-TO JHCTHCB - BEPTH-
KaJbHOE PACIIONOKCHUE, 4-T0 H 5-TO JTHCTHEB, ¢ OOJICe YBEIMUHUBAIOIINMCS YITIOM OTKIOHCHHS (PHCYH-
ku 5, 6). Ilpu Takol apXUTCKTOHUKE PACTCHUI pHCAa NPOHC- XOOUT 0OJeC MONTHOE MOIJIOCHHE
ConHeyHOH paamvaniii ¥ ONTHMANBHBIA MPOAYKLUMOHHBIA MPOLIECC arpOLICHO30B CPEAHEPOCIBIX Y3KO-
JUCTHBIX M KPYMHOJHMCTHBIX COPTOB puca B ycmoeusax Kaszaxcranckoro Ilpuapanes, cnocoOcTByIOMMEE
dhopMUPOBAHUIO HAMOOJIBIICH YPOKAHHOCTH 3¢PHA BBICOKOTO KauecTra [ 1, 2].

Peasyaprarer Hammx wucciaegoBareabckux pador [1, 2, 7] u mepeaoBOTrO OMBITA MOKA3BIAKOT, YTO
BHECCHHE ONTHMANBHOW JO3BI a30THBIX, (POCHOPHBIX M KaTHi- HBIX YAOOPECHHH MPH COOTHOLICHHU
N:P:K-1:0,7:0,5, ana3saconenabix mousax N : P—1: 1 wmu 1 : 0,8 dhopmupyroTcs MakcuManbHBIH
U KaueCTBCHHBIN yposkall 3epHa (Tabmuna 3).

Ta6muiia 3 — Biusiaue 70361 ¥ COOTHOTIIEHUH MUHEPATTHHBIX Y I0OpEHVH Ha ypOoKaiiHOCTh 3epHa, T1/Ta

Jlo3bl y 100peHuit, Ypoxaii 3epHa, HpuGaBka ypoxas CoOTHOITICHHE
Kr/Ta 1.B. /ra 1/Ta % NPK

be3 BHeceHus y100peHuit (KOHTPOIIh) 354 - - -
N160 49,7 14,3 40 1:0:0
P120 37,6 22 6 0:1:0
K80 35,8 04 1 0:0:1
N160P120 67,3 31,9 90 1:0,75:0
N160K80 56,1 20,7 58 1:0:0,5
P120K80 39,6 42 12 0:0,75:0,5
NI160P120K80 69,5 34,1 96 1:075:0,5
N8OP6OK40 47,5 12,1 34 1:0,75:0,5
N240P60K40 62,5 27,1 77 1:0,25:0,15
N8OP180K40 49,6 14,2 40 1:2,3:0,5
N8OP60K120 46,5 11,1 31 1:0,75:1,5
N240P180K40 63,8 284 80 1:0,75:0,15
N240P60K120 60,3 24.9 70 1:0,25:0,5
N8OP180K120 47,2 11,8 33 1:2,3:1,5
N240P180K120 62,9 27,5 78 1:0,75:0,5
HCPys- 1/ra 5,7

B ¢Bs131 ¢ 1OpOroBHU3HONM MUHEPATIBHBIX YIOOPCHHUH ceOECTOMMOCTD 3¢pHa prca nopbimacTes. OxHa-
KO, mpH ypokaiiHocTH 3epHa 40-45 m/ra TpaHCHIOPTHUPOB- KA M BHCCCHUH YIOOPCHHUH B PHCOBBIC IUIAH-
TalMi MOTHOCTBIO OKYMAKTCI. JTO MPUHECET MpHObLTH Xo3saicTBaM U ¢epMmepam. [lostomy mo kpure-
PHIO 3KOHOMHU-YECKOH 3PEKTHBHON VPOXKAMHOCTH, T.€. Xo3aticmeennuvli onmumym (X.0.) 1 MakCUMasb-
HOW OHOJIOTHYCCKON YPOKAWHOCTH 3¢pHA, T.€. duorocuveckuti onmumym (b.0.) HE BCeTAa COOTBETCTBYET
apyr ¢ apyroM. Tak, Ha MOJAX MO IUIACTY U O0OPOTY IIacTa JHOLCPHBI (HIM TOHHUKA) XO3SHCTBCHHBIH
ontumyM (XO) 1o ypokallHOCTH 3¢pHa HAOTIOJACTCS IPH BHECCHUN MaJIOH MITH CPEIHOH JO3bI a30T-HOTO
(N90-120 kr/ra x.8.) yAOOpPECHUS U NPH HNOIYUCHHH ypoxkast 43-32 1/ra, a HA MEIHOPATHBHOM TOJIC- TIPU
BHeceHHH azota - N120-180 kr/ra u monyuenuii 45-48 w/ra ypoxaitHOoCcTH 3epHa. B Takux ycioBusax
pacxoabl HA MOKYINKY, TPAHCIOPTHPOBKH U BHECCCHHS MHUHEPAJBHBIX VAOOPCHUH OKYIAKOTCS H PUCOBOA-
CTBO CTaHO- BUTCA PeHTAOCIBHBIM M NMPHHOCHT NpuObimy. Ecnu azoTHOE yaoOpeHHe BHECEHA B OOIBIIHX
mo3ax (N240 kr/ra 1.B.) ypO:KalHOCTh PHUCA HE MOBBIIIAKTCS, a HAOOOPOT - CHIKAKOTCS U 3ArPSI3HSIOT OK-
PYXKAOMYIO Cpeay. ITO HE BHITOJHO B 3KOHOMUYECKOM M 3KOJIOTHYCCKOM acrlekTe (Tadnuua 3, pucyH-
ku 7, 8).







