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CONTENT OF MOBILE PHOSPHORUS IN CHERNOZEM TYPICAL UNDER DIFFERENT METHODS OF BASIC TILLAGE AND AP-
PLICATION OF CHEMICAL AND BIOLOGICAL MEANS

Kh.A. Khusaynov — Head Department of Agriculture, Candidate of Biological Sciences. E-mail: haron-h14@mail.ru
A.V. Tuntaev — Researcher of the Department of Agriculture
F.D. Elmurzaeva — Junior Researcher of the Department of Agriculture
Chechen Scientific Research Institute of Agriculture
366021, Chechenskaya Respublica, Grozny, ul. Lilovaya, 1

The influence of mineral fertilizers and a hiological product by the aftereffect of green manure during plowing, disking, chiselling on the
content of mobile phosphorus in the arable (0-25 cm) layer of chernozem typical was studied. Object of study: typical heavy loamy, me-
dium-thick, low-humus chernozem, underlain by pebbles, with an average content in the arable layer of humus (according to Tyurin) —
3.6%, mobile phosphorus and potassium (according to Machigin) — 15 and 300 mg/kg, respectively, the reaction of the soil environment
(by the potentiometric method) is neutral (pHKCI = 7.1). The scheme of the experiment provided for the following options: reception of
the main tillage (factor A) — plowing to a depth of 25 ... 30 cm, disking — 10 ... 15 c¢m, chiselling — 30 ... 40 cm; fertilizers and a biologi-
cal product for the aftereffect of green manure (factor B) — without fertilizers and a biological product for the aftereffect of green ma-
nure, fertilizers (diammophoska, ammonium nitrate) and a biological product (V417) for the aftereffect of green manure (spring rape-
seed). The highest content of mobile phosphorus in the arable layer of the soil (30 and 27 mg/kg) was ensured by disking with the com-
bined use of fertilizers and a biological product according to the aftereffect of green manure at the beginning and end of the growing
season in 2021, exceeding the parameters of the option without their use by 1.5 and 2, 7 times. Among the tillage treatments, on average,
the best indicators — 24 and 18 mg/kg at the beginning and end of the growing season in 2021, respectively, were also distinguished by
disking. At the same time, the excess of the option of disking without fertilizers was 4 and 8 mg/kg, and of the parameters plowing and
chiselling — by 5 and 7 mg/kg, respectively. Thus, it has been established that, compared with deep tillage (plowing and chiselling), disk-
ing, as a surface tillage, in combination with the use of chemicals and biologization is more effective in conditions of insufficient mois-
ture supply on typical chernozem with a close occurrence of pebbles.

Key words: mobile phosphorus, methods of basic tillage, mineral fertilizers, biological product, green manure.
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BJIMSHUE MUHEPAJIBHBIX YIOBPEHU 1 BHIOKOMITOCTA
HA YPOXKXAUHOCTDb U KAYECTBO HOBbBIX T'MBPU/10B
KAIIYCTbI BEJIOKOYAHHOM

B.A. bopucos, o.c.-x.n., H.U. Bupuenxo, k.c.-x.n., E.B. fInuenxo, k.c.-x.n., O.H. Ycnenckas, k.0.H.,
BHHHO - ¢punuan ®I'6HY ®HI[O
140153, Mockoeckas oonacme, Pamenckuii paiion, 0. Bepesa, cmpoenue 500
valeri.borisov.39@mail, elena_0881@mail.ru, usp-olga@yandex.ru

Kanycma benoxouannasi — 00Ha u3 6ajCHeUUX 080UHBIX KYIbIMYP, 00HAKO, €€ NPou3600Cmeo 6 cmpane omcmaém om
nompedonocmu. Ocobo ocmpulil deuyum HabIIOOAemcs 8 3uUMHe-8eCEHHULL NePuood, 88UAY HeOOCNAMOYHO20 NPOU3BO0-
CcmMBa KOYAHO8 NENCKUX NO30HeCnenvix copmos u 2ubpudos. Hccieoosanuss BHUHO Ha annto8uanbHbix 1Y208bIX NOYEAX
notimel p. Mockewl no uzyueHuio 3¢hhexmusHocmu 030e1bl8aHUs NO3OHECNENOU OEOKOYAHHOU KANYCMbl NO360IUNU DA3-
pabomamsv cnocobvl CYWecmeeHHo20 YEeIUudeHUsl YPOACAUHOCIU SO KYIbMYPbl ¢ NOMOUWbI0 ROOOOPA HOBIX COPMOE U
2ubpuoo8, a maxaice Hauboree nooOxoosauel Ol UxX 8bIlpAUUBAHUS cucmembl Y0obpenus. B onvime ucnvimsisanuco 9 noswix
2ubpuoos cenexyuonrou cmanyuu um. Tumopeesa TCXA, Aepodupmor «Iloucky u cenexyuonepoe @I'FHY ®HI]O. Ipu-
MEHSLIU MUHEPATLHYIO, OP2AHUYECKYVIO U OP2AHOMUHEPATIbHYIO CUCEMbL YOOOPEHUsL.

B nonesvix u nabopamopuvix onvimax ¢ 2020-2022 2. ycmanoeneno, umo npu npuUMeHeHUuYd MUHePaiIbHblX YO0OpeHull 8
003e N120P120K180 100 omeuecmeennvle cubpudvl kanycmol, HAUOOILUIAS YPOICAUHOCMb NOTYYeHA Y 2ubpudog [obpooet
F1 (81,2 m/ea), Kunacmon F1 (75,2 m/za), Cegepsinka F1 (74,9 m/za) u Amaaum F1 (74,0 m/2a). Ilpu énecenuu duoxomno-
CmMa Ha 0CHOBe KYPUHO20 NOMEMA makxdice ebloenunucs 2ubpuost Joopooei F1 (77,6 m/za), Kunacmon F1 (77,4 m/2a), Ce-
sepanka F1 (71,8 m/za) u Amaanwm F1 (71,7 m/2a). lpu cosmecmuom enecenuu NPK u 6uoxomnocma naubonvwas ypo-
Jlcatinocmy noaydena y eubpuoog Kunacmon Fi (93,9 m/ea), Amaaum F1 (91,8 m/ea), Hoopooeu F1 (90,2 m/ea), Konmu-
nenm F1 (87,6 m/za) u Cesepsinxa F1 (87,3 m/2a) npu svicokom kauecmee npooyKyuu.
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B cpeonem, npubasxa ypooicarinocmu kanycmvl cocmaguid: npu 6HeCeHUU MUHepanbHuix yooopenui 37%, opeanuue-
ckux — 33, a npu co8MeCmHOM GHeCEeHUU MUHEPATbHBIX U OpeanuiecKux y0oopenuii — 65%.
Knouesvie crnosa: nogvie eubpuovl kanycmol 6€10KOUAHHOU, cUCmeMbl YOOOPEeHUst, OUOKOMNOCH, YPOICAUHOCIb, Kaye-

cmeo.

Just nuruposanust: bopucoe B.A., Bupuenko U.U., Anuenxo E.B., Ycnenckan O.H. BnusiHue MUHEpanbHbIX ya00peHHH
7 OMOKOMITOCTa Ha YPOKaHOCTh M Ka4eCTBO HOBBIX TMOPHUIOB KarrycThl OenokouanHoit// Ilmomopomue. — 2023. — Nel. — C.

25-27. DOI: 10.25680/519948603.2023.130.06.

[Morpebnenne kamyctel B Poccnu 1Mo MeOWIIMHCKUAM
HOpMaM coctasisieT 40 Kr Ha 4eJoBeKa B TOM, OJTHAKO, ypO-
BEHb 00ECHEYEHHOCTH HACEJICHHs] 3THM IPOIYKTOM BCETO
45%. Onna w3 npudrH AeUIMTa — JOBOJBLHO HHU3Kas ypo-
xalHocTh Kamyctel (34,4 T/ra B 2021 1. B cpemHeM IO
CTpaHe), XOTs NOTCHIMATbHbIE BO3MOXHOCTH TON KyNbTy-
pBl 3HauuTeNnbHO Oomblie [9]. Baxkueinmm dakTopom mo-
BBIIICHHUS YPOXKAHHOCTH KAIyCThl SBJISCTCS BHEAPCHUC
HOBBIX TPOIYKTUBHBIX POCCHICKHX THOPHIOB, BBIPAIICH-
HBIX TIPU HUCTIOJNE30BAaHIHM HAay9YHO OOOCHOBAaHHBIX CHUCTEM
yIOOpeHUs: MHUHEPAIbHOMN, OPTaHUYECKOW WIIM OpraHOMHU-
HepaJibHO [2, 4, 6].

HoBrle oTedecTBEHHBIC THOPUIBI KAITyCThI, BEIBEICHHBIC
B nociegaue roapl cenexkunonepamu OHIIO, ceneknuoH-
HOW ombITHOHM cTanimu uM. TumodeeBa TCXA, arpodup-
MBI «Ilouck», BOJHE KOHKYPEHTHOCTIOCOOHBI C JTyUITUMH
3apyOekHBIMH copToOoOpasamu [1, 5, 10].

Heab padoThbl — OIEHUTh TMPOAYKTHUBHOCTH HOBBIX T'H-
OpuIOB MO3THECTIENON KamyCThl P NPUMEHEHUH Pa3HBIX
cUCTeM ynoOpenusi (MUHEpalbHasl, OpraHUYEeCcKas, OpraHo-
MUHEpaybHas).

Mertoauka. VccnenoBanust nposeaensl B 2020-2022 r.
HAa OMNBITHBIX TOJSIX W B arpOXUMHUYCCKOW nabopaTopuu
urcrtutyra BHUNO — ¢unman GHIIO. IloneBble onbITHI
3aKJIQIBIBAII HA AJUTFOBHAJIBHON JIyrOBOM IMOYBE MONUMBI
pexu MockBa, KOTopasi XapaKTepHU3yeTcsi TOBOJBHO BBICO-
KAM €CTECTBEHHBIM IUIOJOPOIMEM M THITMYHA IUIS OBOIIE-
BOMYECKHX XO03sAHCTB MockoBckoil obmactu. Coneprxanue
rymyca B mouse 3,2-3,6%, pHcon BBITSDKKH 5,6-6,3, Mom-
HOCTb TYMYCOBOTro ropuszoHta — g0 60-80 cMm, ypoBeHb
TPYHTOBBIX BOJ TIIyOxke 2 M, cojepKaHHe OOMEHHOIro Ka-
must 120-160 wmr/kr, moasmxkHOro (ochopa — 200-280
MI/KT. DTO CBHICTEIBCTBYET O MPUTOTHOCTH NAHHOH TOY-
BBl JUIs BRIPAIIUBAHUS OBOIIEH. MuHEepanbHbBIC yI00pEeHUS
B o3¢ N120PsoKigo (pekoMeHOBaHHAS TI0 JAHHBIM TIPE]IbI-
OYIINX WCCIIEAOBAHUH s ypOBHA ypoxaiHocTH 70 T1/Ta)
BHOCWIN B (hopMe HUTPOaMMO(]OCKH, aMMHAYHON CEITUTPHI
U XJIOPUCTOTO KAaJHsl, OPraHUICCKHE — B BUC OMOKOMITOCTa
Ha OCHOBe nTHybero noméra (Mapku bBUY /1) B nose 6 t/ra.
Jlo3a kommocTta Obl1a BBIpaBHEHA 110 COJEPKaHUIO 00IIero
a3ora B MHHEpPAIBHBIX yHoOpeHusx. MuHepaibHO-
opraHuveckas cucrema ynoOpeHus obecriednBaliach COB-
MECTHBIM BHECEHHEM MHHEPAJIbHBIX YAOOpeHUH U OHOKOM-
mmocra.

Metoarka TpoBeNeHUs] WCCIEAOBAHHHA, CPOKH IOCEBa,
MEeXIypsiaHas o0paboTKa, OpolIeHHe W yOOpKa BBITOIHS-
JIICh COTJIACHO CYLIECTBYIOIIMM pekomeHaauusmM BHHUNO
[7], a mpumeneHnne ynoOpeHHil, aHAIN3El TOYBHl M pacTe-
Hult — cornacHo Meroanke BHUUA wum. [I.H. [Ipsaumnu-
KoBa [8].

Jlnga mpoBeneHUsT MCCIEAOBAaHUH HCIIOJNB30BAJIIM HOBBIC
THOPUIBI KamyCThl OENOKOYAHHOW OT CaMbIX HM3BECTHBIX
CeJIeKIIMOHHBIX opraHu3ammi Poccun: Ilpectmk Fi1, Kuna-
cron F1, Bapeias F1, Jobponeii F1, Opuon Fi (cenekuuon-
Has ctanmust uM. TumodeeBa TCXA); Konarunent Fi, Op-
et F1 (Arpodupma «Ilouck»); Atnant Fi1, CeBepsaka Fi
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(®T'BHY ®HIIO). Bce uccnenoBanus nMpoBeaeHbI B TPEX-
KpaTHOH noBTOpHOCTH. CPOKH IOCeBa ceMsH Ha paccamy,
BBIpalMBaHUE Paccajbl, CPOKH BBICA/IKH B TPYHT, BHECCHHUE
yJIOOpEeHNH, HM3BECTH, IOJUB, MEXIYypsaHble 00paboTKH,
MEpOIPUATHSL 110 3aIUTE PACTEHHH W CPOKH YOOPKH IO
BCceM coprooOpasnaM ObLIM OAWHAKOBBIMH. broxumunue-
CKHE aHAJIM3bI TaK)Ke TIPOBOJIMIINCH OJJHOBPEMEHHO 110 BCEM
9 copTooOpasiam.

PesyabTraTel m ux oOcyxiaenue. Pesynbrarhl yuéra
YPOXKafHOCTH KaIyCThl IO3BOJAIOT YCTAHOBHTh, 4TO B
HEylOOpEeHHBIX BapHaHTax Hauboiee BBICOKYIO YpOXkKaid-
HocTh mMmenu tubpunsl CeBepsika Fi, Kwmacrom Fi, u
Jlobpone#t F1. DTu THOpUIBI TydIle UCTIOIB3YIOT IMOYBEH-
HOE IUIOZOPOANE, OYEBHIHO, BCIEACTBUE OoJiee pa3BHUTOH
KOpHEBO# cucTemsbl (Ta0i.1).

1. YpoxaiiHOCTb HOBBIX THOPHI0B KaNycThl 0€J10KOYAHHOM
NPH Pa3HbIX CHCTEMAX y100peHust

bes Opranunue- Oprano-
MunepanbHas
Tupia yz[oﬁ: cKast MHHepaJbHast
PEIIL - e % T/Ta % T/Ta %
T/Ta
Artnant Fy 52,4 740 | 141 | 71,7 | 137 | 918 | 175
Bapsiast Fy 51,1 719 | 141 | 673 | 132 | 872 | 171
Ho6poneii Fy 60,8 81,2 | 134 | 77,6 | 128 | 90,2 | 148
Kunacron Fy 55,0 752 | 137 | 774 ] 141 | 939 | 171
Kourunenr Fy 51,2 725 | 142 |694 | 136 | 876 | 171
Opuos Fy 51,5 69,2 | 134 | 66,9 | 130 | 833 | 162
Opdeii F1 49,9 66,1 | 132 | 64,2 | 129 | 77,2 | 155
Ipectimx Fy 51,6 67,0 | 130 [ 69,0 | 134 | 87,2 | 169
Cesepsika Fy 53,1 749 | 141 | 718 | 135 | 873 | 164
B cpemnem: 53,0 724 | 137 | 70,6 | 133 | 87,3 | 165
®dakrop A
(cop),
HCPgs 15
®axrop B (don
TUTAHUS),
HCPgs 3,08
Bzaumoaeii-
cTBUE (aKToO-
poB AuB,
HCPqs 2,17
Bausaue
(axropa A
(copt) 2,31%
Bausaue
¢axropa B
(pon muTaHms) 94,98%
Bsaumoneii-
cTBUE (aKToO-
poBAuB 1,62%

[Ipu ucronbp30BaHUN MUHEPAILHOM CUCTEMBI YI00peHUs
HanOosiee BBICOKYIO YPOXKaWHOCTh TIOKa3aJid THOPHIBI
Hobponeii F1, Kunacron F1, Atnant F1 u Cepepsinka Fi. B
cpenHeM o 9 coprooOpasmaM dTa cucTeMa obecredriia
37% mnpubaBku ypokas. DTH ke THOPHIBI ObUIH HaMITyd-
HIMMH ¥ TIPH MCHOJIb30BAHUU OPraHUYeCKOW CUCTEMBI, B
cpenaeM 33% npubaBku. Hanbonee BBICOKast MPOMYKTUB-
HOCTh KaIlyCThl MOJIy4eHa MPU HCIOJIb30BAaHUN OPTraHOMHU-
HepalbHOM CHCTEMBbI; AJIsl BCEX THOPUAOB B CpPEIHEM OHA
noBeicuiiach Ha 65%. Cnenyer 0co00 OTMETHTH THOPHIBI
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Kunacron Fi, Atnant F1, Jobponeii Fi, Kontunent Fi1 u
Cesepsinka F1 (cm. Tabm.1).

KayecTBO npoayKIMK HOBBIX THOPUIOB KAIyCThl OEo-
KOYaHHOM, U3YUYCHHBIX B JAHHBIX HCCIICAOBAHMIX, BEICOKOE
U 10 OMOXMMHYECKOMY COCTAaBY MPAKTUYECKHA PABHOICH-
Hoe. HeMHOTO BHIIlIe COJIepKaHUE CYXOr0 BEIIECTBA B TIPO-
nykoun tuOpunoB Atmant Fi, IIpectmx Fi, Opmon Fy;
CYMMBI CaxapoB W aCKOPOWHOBOH KHCIIOTHI B IPOIYKIHU
rubpunoB Atnant Fi, Ilpectmwx F1 u Konrtunent Fi; co-
nepxanue HuTpatoB — Hwxke [IJIK B mpoayknuu Bcex I'u-
OpunoB (Tabm.2).

2. BuoxuMH4ecKHii COCTAB KOYAHOB HOBBIX THOPH/I0B KANYCThI

0€JI0KOAHHOH IIPH OPraHOMUHEPAJILHON cHCTeMe YA00peHHs
Cyxoe Cymma AckopbuHoBasi | Hurpartsl,
T'ubpun
BEIIECTBO, % | caxapos, % | KucaoTa, Mr% MI/KT
Atnanr Fy 13,1 573 34,1 81
Bapeins Fy 10,1 4,53 23,1 104
Jobponeii Fy 10,2 4,62 21,3 114
Kunacron F; 10,2 4,70 20,6 96
Sommument 10,7 4,99 30,9 99
1

Oprwon Fy 11,6 4,91 25,8 83
Opdeii Fy 10,9 4,70 28,7 109
Ipectrx Fy 12,3 5,83 30,5 77
gf“p’m“a 10,7 459 22,0 79
B cpepHem 11,1 4,96 26,3 94

BoiBoabl. 1. YcTaHOBIEHa BBICOKAs YpOXKaHOCTh HO-
BBIX OTEUECTBEHHBIX T'MOPHU/IOB KaIyCThl OEIOKOYaHHOI Ha
QUTIOBUAJIBHBIX JIYTOBBIX MOYBAX IIPH BBIPAIIMBAHUM KaK
Ha MHHEpPAJILHOM, TaK M Ha OPraHWYecKoW cucremax ymo0-
pennsi. OHAKO, HAWMBBICIIWE PE3yJbTATHl MOJYYEHBI NPHU
VX BBIPAIIMBAaHWN HA OPTaHOMUHEPAIBHOW CHCTEME, OCHO-
BaHHOM Ha COBMECTHOM IIPUMEHEHHH MHHEPAIBHBIX U Op-
TaHWYECKHUX yHnoOpeHwid. B cpexnem mist 9 ruOpumoB mpu-
0aBKa ypOXXaHOCTH Ha MHHEPATBHOH CHCTEME COCTaBHIIA
37%, Ha opraHuMYeckod - 33, HA OPraHOMHMHEPAIHLHOM —
65%.

2. Ha munepanbHble ynoOpeHus: HanboJee OT3BIBYMBBHI
rubpuasl JloGponeit F1 (81,2 t/ra), Kumacron Fi (75,2
1/ra), CeBepsnka F1 (74,9 1/ra), Atnant Fq (74,0 1/ra) ; Ha
opranndeckue — Jobponeit F1 (77,6 t/ra), Kunacton Fi
(77,4 t/ra), CeBepsuka F1 (71,8 1/ra), Artmaur Fi (71,7
T/ra); Ha opraHomuHepainsHble — Kuacron Fi (93,9 1/ra),
Atnanr F1 (91,8 1/ra), Jlobponeit F1 (90,2 1/ra), Kontu-
HeHT F1 (87,6 1/ra), CeBepsinka F1 (87,3 1/ra).

3. KagecTBO poayKIMK BCeX M3YYECHHBIX HOBBIX THOPH-
JIOB, BBIPAIIEHHBIX C NPHMEHEHHEM OpTaHOMHHEpAIbHON
CHCTEMBI YIOOpEHHS, BEICOKOE: B CpEeaHEM I 9 THOPUIOB
colepKaHUe CyxuX BemiecTB cocrtasisuio 11,1%, cymma
caxapos - 4,96%, ackopOMHOBOH KHCIOTHI - 26,3 Mr%. Co-
Jiep)kaHue HUTPAToB 94 MI/KT, YTO HAMHOTO HIDKE YPOBHS
NpeeNbHO JomyCcTHMON KoHIeHTpanuu (500 mr/kr) B mpo-
IyKIIMK BCEX TUOPHUJIOB.
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EFFECT OF MINERAL FERTILIZERS AND BIOCOMPOST ON THE YIELD AND QUALITY OF NEW WHITE CABBAGE HYBRIDS

Borisov V.A,, Virchenko L.1., Yanchenko E.V., Uspenskaya O.N.
valeri.borisov.39@mail, elena 0881@mail.ru, usp-olga@yandex.ru

White cabbage is one of the most important vegetable crops, however, its production in the country lags behind the demand. A particular
shortage is observed in the winter-spring period, due to insufficient production of heads of late maturing varieties and hybrids. VNIIO
studies on alluvial meadow soils of the floodplain of the river. Moscow to study the effectiveness of the cultivation of late-ripening white
cabbage made it possible to outline ways to significantly increase the yield of this crop by selecting new varieties and hybrids, as well as
the most suitable fertilizer system for their cultivation. The work tested 9 new hybrids of the breeding station named after. Timofeev
TSHA, Agrofirm "Poisk™ and breeders of the FGBNU FNTSO. Mineral, organic and organo-mineral fertilizer systems were used.

In field and laboratory experiments of the Department of Agriculture and Agrochemistry in 2020-2022, it was found that when using
mineral fertilizers at a dose of N120P120K 180 for domestic cabbage hybrids, the highest yield was obtained from hybrids Dobrodey F1
(81.2 t/ha), Kilastop F1 (75 .2 t/ha), Severyanka F1 (74.9 t/ha) and Atlant F1 (74.0 t/ha) . When introducing biocompost based on chick-
en manure, hybrids Dobrodey F1 (77.6 t/ha), Kilastop F1 (77.4 t/ha), Severyanka F1 (71.8 t/ha) and Atlant F1 (71.7 t/ha) were also
distinguished /ha). With the joint application of NPK and biocompost, the highest yield was obtained in the hybrids Kilastop F1 (93.9
t/ha), Atlant F1 (91.8 t/ha), Dobrodey F1 (90.2 t/ha), Continent F1 (87, 6 t/ha) and Severyanka F1 (87.3 t/ha), with high product quality.
In general, the increase in cabbage yield, on average, amounted to 37% with mineral fertilizers, 33% with organic fertilizers, and 65%
with the combined application of mineral and organic fertilizers.
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