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EFFECT OF SULFUR-CONTAINING PHOSPHORIC FERTILIZERS
ON THE FERTILITY OF SOIL AND THE PRODUCTIVITY
OF WINTER WHEAT IN THE SOUTH OF KAZAKHSTAN

Abstract. In conditions of gray-brown soils of southern Kazakhstan, detected a deficiency of nitrogen,
phosphorus and sulfur in winter wheat crops. We studied the effect of sulfur-containing phosphorus fertilizers on the
fertility of soils and the productivity of cultivated crops. The results of the studies (2015-2016) showed that the use
of ammophos containing micronized sulfur and zinc against the background of nitrogen-potassium (NgiKso)
fertilizers improved the nutrient status of gray-brown soil (r = 0.780, 0.940), also favorably affect the growth and
development of plants of winter wheat, increase the graininess of the ear (7.6—7.7 pcs.), and the mass of 1000 seeds
(2.8-2.9 g.) compared with the control variant. N K3, provide an increase the grain yield of 2.55 cwt/ha. Applica-
tion of NgP¢K3o promote the increase to 4.90 cwt/ha, with one ammophos providing an increase of 2.35 centners
per hectare (r = 0.847) with a low availability of gray-brown soil with mobile phosphorus (10.2-14.6 mg/kg). While
the application of ammophos with sulfur and zinc (NeoPs)60K30, NeoP(s, z160K30) promote the increase of grain yield of
winter wheat to 3.1-4.0 cwt/ha (r = 0.962). The increment from the use of sulfur and zinc, obtained by calculation, is
from 0.75 to 1.65 cwt/ha (r = 0.886).
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BJINAHHUE CEPOCOJEPKAINX ®OCPOPHBIX YJIOBPEHUI
HA IVIOJOPOJUE IIOYB U NPOAYKTUBHOCTD
O3MMOMU IMIIEHUIIBI B YCJIOBUSX I0T'A KABAXCTAHA

AnnoTtamus. B yCnoBmAX cepo-KOPHYHECBBIX MOYB FOKHOTO Kazaxcrana BeiaBicH aeuiur aszora, Gocdopa u
Cephl B IOCEBAX 03MMOH mMOICHUNBI. M3yueHo BnmsHue cepocomepkammx (PocOPHBIX yIOOPEHUH HA IUIOAOPOIHC
MOYB H HPOAYKTHBHOCTH BO3JACIBIBACMBIX KyJIbTYD. Pe3ynbTarsl MpOBEACHHBIX HCCreaoBaHui (2015-2016 rr.)
MOKAa3ajH, YTO MPUMEHEHHE aMMOo(oca, CONEPKANIero MUKPOHU3UPOBAHHYIO CEPY M IHUHK, HA ()OHE a30THO-KATHH-
HBIX (NsoK30) yA00peHuit yaydImaroT MHIIECBOH PSKUM Cepo-KOpHIHEBOI mouBH (1 = 0,780; 0,940), a Taxoke, Omaro-
MPHUATHO BJIWSIKOT HA POCT U PA3BUTHE PACTCHUN O3UMOM MIIEHUIIBI, MOBBIIAKT 03¢PHEHHOCTD KoJyoca (7,6—7,7 miT.)
u Maccy 1000 cemsH (2,8-2.9 1) MO CpaBHCHHIO C KOHTPOJIBHBIM BAaPHAHTOM. NgoKj, oOecmeumBacT mpHOABKY
ypoxas 3epHa 2,55 wra. [TpumeHerne NgoPgKso moBsmmaer npudaeky mo 4,90 w/ra, mpu 310M OoguH aMMoQoc
obecmiecunBacT mpuOaBKy B 2,35 meHTHEpA ¢ 0gHOTO Tektapa (r = 0,847) mpu HHU3KOH 0OCCHCUCHHOCTH CEPO-KO-
puaHEBOH mouBbl noABmwKHBIM (hocopom (10,2—14,6 mr/kr). Toraa kak BHeceHHEe aMMo()oca C Cepod M MIUHKOM
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(NeoPs160K30, NeoPs zme0K3z0) MOBBIIIaeT MpHOABKy yposkas 3epHa O3MMOHM mimeHuus! 10 3,1-4,0 wra (r = 0,962).
[TpubaBka OT MPHMECHEHWS CEPHl W LWHKA, IMOJIYUCHHAA PACUETHBIM IyTeM, cocraBmier or 0,75 mo 1,65 mra
(r=10,880).

Kiouennbie ¢10Ba: cepo-KOPUYHEBbIC MOYBHI, IUIOJOPOIHE MOUBHI, cepocoaepskarnue (hocoprbie y100peHus,
03MMas MIICHHUIA, MPOIYKTUBHOCTb.

Beenenne. 3epHoBas 0Tpacib SABISCTCS CAMOUM MPHOPHUTCTHOW M MIPACT BEAYLIVIO POJIb B CEIBCKOM
x034qicTBe U B okoHoMHKe Kazaxcrana B nenom. Kazaxcran BXOAWT B UHCIO KPYIHEHIINX CTPAH-IKCIIOP-
TCPOB 3€PHA, 3aHUMas B 3aBUCUMOCTH OT 00BEMOB ypozKas B pasHbie roasl ot 1,5-2,5% nomu muposoro
PBIHKA IIIIEHHUITE, 4 IT0 3KCIIOPTY MyKH 3aHHMAET Iuaupyomee Mecto [1, 2].

B crpane mpoussoaurcs oxono 13.5-20,6 MiaH. TOHH 3€pHA, YTO MO3BOISIET HEHAMHOTO OTCTaBaTh OT
Poccuun u Yipaunsl. Cpenusist ypoxkaiHocTs 3epHa coctasisset 10-16 wra [3]. OgHuM U3 OCHOBHBIX Ha-
MPAaBJICHUH JaHHOH OTPACIH OCTACTCS 3EPHOBOC X03HcTBO. QK010 72% MOCEBHOM IIOIIAAH CEIBCKOXO-
3AUCTBCHHBIX KYJIBTYP 3aHHMAalOT MMEHHO 3epHOBHIC. 1o uroram 2016 roma Ovuio cobpano 20,6 miH.
TOHH 3¢PHOBBIX H 6000BEIX KyIbTYp. M3 Bcero coGpanHoro Beca 72,6% coctasuna mieHUna [2].

OcHOBHBIC 36pPHOCCIOIIKE PETHOHBI BKIOUar0T Tepputoprn Cepepo-Kazaxcranckol, AKMOIHHCKOH,
Kocranaiickoit u IlaBnogapckoii obiacteil, Ha JOMIO KOTOPHIX MpuxoAutcs A0 80% BCEX MOCEBHBIX
IUIOMAACH W BajOBOTO COOpa 3CPHOBBIX KyJIbTYp, Bkmtouas mmeHuny [4]. Tlo ganHBIM KOMUTETA
craructuku PK oOras moceBHast ioma b mmeHUIs coctasisier 12,4 maH. ra, us vux 175,5 teic. ra mpu-
Haanexut Kxao-Kazaxcranckoii obnactu.

B xommiekce MeponpHATHE, HANPABICHHBIX HA MOBBILICHUC YPOXKAHHOCTH CEIbCKOXO3IHCTBEHHBIX
KYJIBTYP 3HAYHTEIBHOC MECTO MPHHAIICKHAT HCIIOIb30BAHHUIO VA0OpeHUi. B cBs3u ¢ HeOOMBIINM KOTH-
YeCTBOM aTMOCQEPHBIX OCAJKOB A0 MOCICAHCTO BPEMCHH CYINECTBYET KOHLCHIMS O HeLenecoodpas-
HOCTH IPUMCHCHHS MHHCPATBHBIX yI0OpeHUH Ha HeoOecnieueHHOU Oorape. [lourn Bee mouswl OorapHOU
30HBI OTHOCATCS K ¢J1a0000eCIeUCHHBIM MOABHKHBIM (hochopom, mostomy BHeceHUE (hochopHBIX ya00-
PCHHH HA TaKHX MOYBAX SBISACTCS HEOOXOAWMEIM YCIOBHEM MOBBIMICHUS HX MPOHM3BOAUTEIBHOU CIO-
coonoctu. Buecenne dochopHbx yaA0OpeHMH MOBHINACT YPOXKAM 3¢pHA 03UMOM MINCHUIBI HA 5—6 11/ra
[5-7].

Arpoxumudeckuii anann3 nous Kaseiryprekoro pationa FHOxno-Kasaxcranckoli obmactu mokasan,
YTO OHH HMCIOT HH3KVIO 0DCCICUCHHOCTh T'YMYCOM, JETKOTHIPOIH3YEMBIM a30TOM, MOABIKHBIM (poc-
dopoM U Ccepoii. ITOCBUACTEIBCTBYET O HCPALMOHAIBHOM HCIOJIB30BAHUN 3¢MEIb, HECOOIIOACHUN
ceBOOOOPOTOB, HEIOCTATOYHOM BHECCHHH OPraHOMHUHEPANBHBIX VIOOPEHHH, KOTOPOE HPHBEIO K
CHIDKCHHIO HE TOIIBKO TMOYBCHHOTO IIOXOPOIUS, HO U YPOKAHHOCTH CEIBCKOXO3IUCTBCHHBIX KYIBTYD.
[Tpu HU3KOM COACPIKAHUH B MTOYBE OCHOBHBIX NMUTATEIBHBIX 3JICMCHTOB MMOJYUYCHHE BHICOKUX M CTAOHIb-
HBIX YPO’KAacB OCHOBHBIX CEIbCKOXO3SMCTBCHHBIX KYIbTYP O€3 BHECCHUS YIOOPCHHH, COAepKALIUX Cepy,
BEChbMA MPoOIeMaTUIHO [ 8.

Cepa — BaKHBIH MaKpO3JIEMEHT, HeoOXoAuMBIH pacteHui. OHa TpebyeTes I MPOTCKAHNS BAXKHBIX
METabOIMICCKHUX MpoLeccoB. B mocneanue roapl moTpeOHOCTH CEMbCKOXO3IUCTBEHHBIX KYIBTYP B CEpe
CTaJIO0 YACTATHCA OONbIIEe BHUMAHUE, TIOCKOIBKY BO MHOTUX CHCTEMAX 3EMJICACITHS CHH3HIOCH MOCTYII-
JIeHHE cephl B ouBy [9-12].

B cBs13u ¢ 3THM, LIETBIO HAINUX HCCJICIOBAHUE OBIO M3YUCHUE BIUSHUS cepocoiepxkainux hochop-
HBIX YIOOPCHHH HA MapaMeTphl INIOJOPOAMS TOYB H YPOKAHHOCTH CETbCKOXO3SUCTBCHHEIX KVIBTYD B
venosusax Kaseiryprekoro patioHa. AKTYanbHOCT HCCIICIOBAHUM 3aKII0OUACTC B OLCHKE 3 (EKTHBHOCTH
cepocoaepxkaimux GochopHbIX yAOOPEHUH B YCIOBUIXO0TAPHI.

O6bexTb! B MeToabl. Hayunsie vccnenosanus npoBoaumuck B 2015-2016 rr. Ha cepo-KOPUIHEBBIX
nouBax Kaseiryprckoro padiona IOxuo-Kasaxcranckoit obmactu  (koopamsarter  41°39°39.277°C
69°28°44.69”B). Kyaprypa o3umas nueHuna, copt «Kpacnosogomanckas-210». Hopma BeiceBa ceMsiH Ha
I ra cocraBmseT 200 xr.

Cepo-kopuuneBble MMOYBH pacnpoctpaHeHsl B FOkHoM Kazaxcrane Ha BBICOKHX YBATHUCTO-XOI-
MHUCTBIX paBHHHax boponmas, Axcy-/[xabarmuHckux rop, Yramckoro u Kapskanrayckoro xpeOToB, B
MEKropHeIX goauHax Kaparay.

EctecTBeHHas pacTHTENBHOCTh MPEACTABICHA TAK HA3bIBACMBIMH KPYITHO3TIAKOBBIMH IIOJTYCABAH-
HAaMH, B COCTABE KOTOPBIX MPEoOIagaroT NbIPei BOJOCHUCTHIN H SUMCHB JIy KOBHYIHBIH, 3(eMEPHI, a TaKKe
CaBaHHOMIHOE LIBETYIIEE KPYIIHOC PA3HOTPABBE, OTACTIBHBIC ACPCBbSI U KYCTAPHUKHL.
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