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AHHoTauums. B ycnosusax 2023-2025 rr. Ha TeppuTopun cTenHol 3oHbl KabapamHo-bankapckon Pecny6nukn 6binv npoBedeHbl nonesble
ONbITEl ANA OLEeHKN 3hDeKTUBHOCTN NPUMEHEeHUA cTumynaTopa pocta «JlurHolymat AM» 1 KOMNMEKCHbIX opraHoOMWHeparbHbIX YA00peHWUn
«KomnneMeTt 3epHo Umnynbcy, «PeButonnaHT 3epHoBble + BUO» Ha noceBax o3umMoNn nileHuusl coptoB Kpaca [JoHa u TaynaH. Liensto ncecre-
[0BaHNI ABNANOCH COBEPLUEHCTBOBaHWE arpoTeXHUYECKUX MPUEMOB ANA YBENUYEHUA YPOXaWHOCTU U YITyYLLIEHNA KaYeCTBEHHBIX XapakTepUCTUK
3epHa NPoJOBONBECTBEHHOMO HasHayeHWA. MiccneaoBaHNA NPOBOAUNMMUCE B YCNOBUAX GorapHoOro semMnefenus Ha YepHO3eMHbIX NMoyBax CTenHon
30HbI KabapguHo-bankapckon Pecny6nukm (KBEP), ¢ ucnonbsoBaHnem AByx NepCneKTUBHBIX COPTOB 03MMON niueHuubl: Kpaca [doHa v TaynaH.
PesyneraThbl BereTaLMOHHLIX OMNBITOB MOATBEPAUNN NOMOXUTENbHOE BRUAHME UCCNeayeMblX arpoXMMMUKATOB Ha POCT, pa3BUTME W MPOAYKTUB-
HOCTb 03UMOW MLUeHNLbl. MakcumaneHas nNpoAyKTMBHOCTL Obifla oTMeueHa Ha 00oWX M3yYaeMblX COpTax NpPU UCMOoNb30BaHWU KOMMNEKCHOTo
yaobperusa «KomnneMet 3epHo Umnynbcy. YpoxaiHocTb copTa TaynaH coctaBuna 5,20 T/ra, a copta Kpaca HoHa — 5,19 T/ra, 4to Ha 0,7
1 0,8 1/ra, unm 15,6 % 1 18,2 % cooTBeTCTBEHHO BonblLe NokasaTenel KOHTPOSTbHbLIX AENAHOK. SKOHOMMYecKasd 3pheKTUBHOCTb MCMONb30BaHNS
yaobpeHusa «KomnneMet 3epHo Mmnynbc» okasanack Hamboree BbicokoW. [pu ucnonbsoBaHuM copta TaynaH Obin NonyyeH YCrNoBHO YNUCTHIN
goxoj B pasmepe 26,46 Toic. py6./ra, a ypoBHb peHTabenbHOCTU cocTaBun 78,4 %. Y copta Kpaca [oHa Ha JaHHOM BapuaHTe onblTa Bbina oT-
MeuYeHa HauBbIcLIas ypoxanHocTb (5,19 T/ra), a ypoBeHb peHTabenbHoCcTM cocTaBun 74,2 %. Takum o6pa3om, NPUMEHEHUE KOMMNIIEKCHOTO YA0-
6peHusa «KomnneMeT 3epHo Nmnynbc» aBnseTca achheKTMBHBIM NPU BO3A4ENbIBAHNM 03MMOMN NiLeHULbl copToB Kpaca [oHa u TaynaH B cTenHomn
30He KabapauHo-Bankapckoi Pecny6nvku.

KnroueBble cnoBa: 03umas nileHnL@, CTUMYNATOP pocTa, yAoObpeHUs, kayecTBo, 9koHOMUYeckasa apeKTUBHOCTb, YpoXaHOCTb.

BnaroaapHocTu: aBTopbl BbipaxaloT 6rarogapHoCTe COTpyAHUKaM MHCTUTYTa cenbekoro xosancTea KabapauHo-bankapckoro HayyHoro
ueHTpa PAH n KabapgnHo-bankapckoro rocyfapcTBeHHOro arpapHoro yHusepcuteta uMeHu B. M. KokoBa 3a cogeicTBue B NpoBeAEHUM nosie-
BbIX UccneaoBaHuii. Pabota drHaHcMpoBanack 3a cyeT cpefcTs OroaxeTa MHCTUTYTa cenbekoro xosdancTea KabapauHo-bankapckoro HayuHoro
ueHTpa PAH n KabapauHo-barnkapckoro rocyaapCTBeHHOro arpapHoro yHnsepcuTteTa uMeHn B. M. KokoBa. [JononHWUTeNbHbIX r(paHToB Ha npoBse-
[eHue Unu pyKkoBOACTBO AaHHbIX KOHKPETHBIX UCcrefoBaHWI Nony4yeHo He Bbiro.

Ona uutupoBanua: Kuwes A.1O., bosveB AJl., XamuwokoB A.C. O3OdpdDeKTMBHOCTbL UCMONbL30BaHUA 6uonpenapatoB U Mu-
HeparnbHbIX YyAoOpeHWA B OPMMPOBaHWMU ypoxasd O3MMOW nweHuusl // BecTHuk KypraHckom [CXA. 2026. Ne 3 (59). C. 14-22.
DOI: 10.52463/2227-4227_2026_59_14 22. EDN: GYQLUE.
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EFFECTIVENESS OF BIOLOGICS AND MINERAL FERTILIZERS APPLICATION
IN FORMATION OF WINTER WHEAT CROP
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Abstract. In the conditions of 2023-2025, the field experiments were conducted on the territory of the steppe zone of the Kabardino-Balkar-
ian Republic to evaluate the effectiveness of the use of the growth stimulator LignoHumate AM and complex organic fertilizers CompleMet Zerno
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Impulse, Revitoplant Zernovye + BIO on winter wheat crops of Krasa Don and Taulan varieties. The purpose of the research was to improve agro-
technical practices to increase yields and to improve the quality characteristics of food grains. The research was carried out under the conditions
of dry-land agriculture on chernozem soils of the steppe zone of the Kabardino-Balkarian Republic (KBR), using two promising varieties of winter
wheat such as Krasa Dona and Taulan. The results of the vegetation experiments confirmed a positive effect of the studied agrochemicals on the
growth, development and productivity of winter wheat. The maximum productivity was noted on both studied varieties when using the complex
fertilizer CompleMet Zerno Impulse. The yield of the Taulan variety was 5.20 t/ha, and the Krasa Don variety was 5.19 t/ha, which is 0.7 and
0.8 t/ha, or 15.6 % and 18.2 %, respectively, more than in the control plots. The economic efficiency of using the fertilizer CompleMet Zerno Im-
pulse turned out to be the highest. When using the Taulan variety, a conditional net income of 26.46 thousand rubles/ha was obtained, and the
profitability level was 78.4 %. The Krasa Don variety had the highest yield (5.19 t/ha) in this experiment, and the profitability level was 74.2 %.
Thus, the use of the complex fertilizer CompleMet Zerno Impulse is effective in cultivation of winter wheat varieties Krasa Don and Taulan in the
steppe zone of the Kabardino-Balkarian Republic.

Keywords: winter wheat, growth stimulator, fertilizers, quality, economic efficiency, yield.
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BeegeHue. O3umas nweHuua 3aHMMaeT Krioye-
BOE MECTO B CTPYKTYpPE MPOAOBOMNbCTBEHHbLIX 3E€PHO-
BbIX KynbTyp, a Poccus BxoguT B YACHO MMPOBbIX M-
AEpOB NO ee npomsBoAcTByY. [lprnopuTeTHON 3agaden
COBPEMEHHOIO arpapHoro nNpPou3BOACTBA SBNSAETCH
He TONbKO YBENMYEHWE BanoBbix cHOPOB, HO U Nony4e-
HMEe 3KONOorMyeckn 6e30nacHoON NPOAYKLUMN C BLICOKMMM
noTpedUTENbLCKUMI CBOMCTBAMU MPW YCIOBUM COXPaHe-
HNS 1 BOCMPON3BOACTBA Nnogopoamns nous [1-3].

AKTyanbHOW siBnseTcs npobnema onTuMmsauum
NpoLeccoB, HanNPaBMneHHbIX HA NOBbILLIEHNE Ka4yeCTBa
3epHa. HayuHo 060CHOBaHHbLIN BbIGOP pPerynstopos
pocTta, GMOCTUMYNATOPOB N KOMMNEKCHbIX ya0bpe-
HWIA, a Takke onpeaeneHne ux onTUMarnbHbIX 403UPO-
BOK, CPOKOB U KPaTHOCTW UCMOMNb30BaHWA B YCMOBUAX
KOHKPETHbIX NOYBEHHO-KNUMaTUYECKX 30H SBMNSIOTCS
KMIOYEeBbIMU arpoTEXHONOrMYECKUMI 3aja4amu, Ha-
npaBreHHbIMW Ha NOBbIWEHNE 3¢PPEKTUBHOCTN BO3-
JEnbIBaHUA CEeNbCKOXO3ANCTBEHHbIX KynbTyp [4-6].
MpenapaTtbl AaHHOW rpynnbl OKasbiBAKOT CTUMYNUPY-
jowee BO3AENCTBUE Ha husmnonoro-bnoxmmmyeckme
npouecchl pacTeHMIn, cnocobCTBys akTMBaLMM Mexa-
HU3MOB 3aLUUTbl, YCUIEHUIO YCTOMYMBOCTU K BnoTn-
yeckum n abnotudeckum dakropam [7-9]. B pesynb-
TaTe NpoABNEeHUs PYHIMUUAHOTO Unn PUTOTOHN3UPY-
owero adhpekta copmmpyetcs Gonee yCcToONUMBLIN
arpoueHos, obecneunsas ctabunusaumio U NPUPoCT
YPOXKANHOCTN Ha (POHE CHMXKEHUA (PUTOCAHMNTAPHbIX
puckos [10; 11].

Kpome TOro, ncnonb3oBaHWe ykasaHHbIX npena-
paToB CTMMYMUPYET aKTUBHOCTb MOMNE3HON MOYBEH-
HOW MWKPOOpPbI, YTO UrpaeT CyLLECTBEHHYIO POrb
B Buonorusayum semnesenns 1 noBbilLEHUN OOLLEN
3 heKTUBHOCTN 3epHONpoun3BoacTea [12—14]. Takum
o6pa3om, n3y4yeHne BNUAHUA POCTOCTUMYINPYIOLLMX
npenapaToB U KOMMMEKCHbIX YA00peHnn Ha Npoayk-
TMBHOCTb 03MMOW MLEHULbl ABNSETCA aKkTyanbHbIM.

Llenbio HacTosLEero wnccneaoBaHus SABnsnach
pa3paboTka 1 COBEpPLUEHCTBOBAHNE OTAENbHbIX 3ne-
MEHTOB arpoTEXHONOrMM BO3AENbIBAHWUA  O3MMOM
nweHunybl (Triticum aestivum L.), HanpaBneHHbIX
Ha NOBbILWEHNE €€ NPOAYKTUBHOCTU U yNyYLUEHNEe Ka-

YeCTBa 3€epHa 3a CYET payMOHanbHOrO NMPUMEHEHUS
KOMMNMEKCHbIX MUHEPanbHbIX YA06peHU 1 perynsro-
pPOB pOCTa pacTUTENbHOIO NPoMCXoXaeHus. na pea-
nM3ayumM ykasaHHom uenu Obinun onpeaeneHbl cnepy-
e 3agaun.

1. lNMpoBecTn CpaBHUTENBHYIO OLEHKY BIAUAHWUS
KOMMMEKCHbIX MUHEPAarbHbIX yA06peHun n Guonoru-
YECKOro CTUMYMATOpa pocTa Ha MopdOMeTPUYECKUe
nokasartenu pacTeHUA 1 MONEBYI0 BCXOXECTb 03UMON
nweHULbl;

2. YcTaHoBUTE OCOBEHHOCTU BO3AENCTBUS U3Y-
YaemblX NpenapaToB Ha hopMUPOBaHNE YPOXKANHO-
CTU N Ha Ka4yeCTBEHHble napameTpbl 3epHa (macca
1000 3epeH, coaepxaHne KNeNKOBMHbI, HaTypa u 4p.);

3. OnpeaenuTb 3KOHOMUYECKYIO OLEHKY adhhek-
TMBHOCTW WCMOMb30BAHUSA KOMMMEKCHBIX MUHEparnb-
HbIX YyA400peHN N CTUMYnATOpa pocTa Npu BO3Aenbl-
BaHWM O3MMOWN MIWIEHMWLbI B YCMOBUAX CTEMHOWN 30HBI
KabapawnHo-bankapckon Pecnybnuku.

MaTtepuanbl n metogbl. [lonesble 3KCNEPUMEH-
Tbl nposogunucb B 2023—2025 rr. Ha ONbITHLIX NOMSAX
Hay4yHO-uccnegosaTenbckoro wuHctutyta Kabapaw-
Ho-Bankapckoro HaydHoro ueHTtpa PAH, pacnono-
XEHHbIX B CTEMNHOM 30He KabGapanHo-bankapckon Pe-
cnybnukn.

McenepoBaHns BbINOMHEHbI B YCMOBUAX YMe-
PEHHO KOHTWHEHTANbHOrO KnMmMata C XapaKTepHbIM
NS PErMOHAa XapKMM U CyXUM METOM, a TakkKe Mano-
CHEXHON N HEYCTONYMBOWN 3UMON. BbicoTa CHEXHOro
MOoKpoBa B 3VMHUIA NEPUOA, Kak NpaBuno, He NpeBbl-
waet 13—17 cm, YTO YBENUYMBAET PUCK NOBPEXKAEHUA
O3UMOWN MWEHNLbI MOPO3aMun 1 BbiMmokaHnem. Cpea-
HeroaoBas cymma atMocdepHbIX 0CafKoB COCTaBNS-
eT 450-550 mm, npydem 3HaunTeENbHAsA UX YacTb Bbl-
najaeT B XOMNOAHbLIN NepMog roga, YTo orpaHu4MBaET
JOCTYNHOCTb BMnaru B KpuTudyeckne asbl Beretayuu
KynbTypbl. [louBa — YEPHO3EM TSHKEMOCYIMUHUCTBIN,
coaepxaHue rymyca 2,8-3,1%, pH > 7,0-7 1.

Cxema onbiTa: AByxdakTopHas.

dakTop A — copt: Kpaca [JoHa, TaynaH.

dakTop B — obpaboTka:

1) koHTpOnb (6e3 06paboTkn);
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2) «JlurHol'ymaTt AM», 0,3 n/ra (dasa kyweHuns
BECHOWN);

3) «KomnneMet 3epHo Umnynbe», 2 kr/ra (dasa
2-3 nncTbEB);

4) «PesutonnaHt 3epHoBble + BUO», 2 n/ra
(¢pasa 2-3 nuctbes).

Bce npenapatbl BHOCUNW METOAOM OMpPbICKUBA-
HUs (pacxog pabouen xuakoctn 300 n/ra). doHoBoE
yaobpexue: HutTpoammodocka (N, P, K. ) noa ocHoB-
Hyto o6paboTky + cynbhoammodoc (120 kr/ra) npu
nocese. [NpeaLuecTBEHHUK — NOLEPHA.

PesutonnaHTt 3epHoBble + BUO (nnctosas noa-
KOpMKa), cojepXaHue nUTaTenbHbIX 3MEMEHTOB
(r/n): N =100, K,O - 14, SO, - 26, Zn - 15, Cu - 19,
Mn-7,B-5, MgO-4,Si-0,5 Mo-0,15,Co—-0,005.
BuokomnoHeHTbl: Bacillus subtilis, Methylobacterium
extorquens. AmunHokucnoTol: 80 r/n.

«Jlurnolymat AM» — yHMBEpcanbHbIW TYMUHOBBIN
CTUMYNSATOP POCTa C MUKPOSNEMEHTAMMN M NOBbILIEH-
HbIM COAEep’KaHUEM MYMUHOBBIX U PyNbBOKUCHOT, CO-
cTaB (coaepxaHune 4.8. B pacdete Ha 900 r/kr): conu
rYMMHOBbIX Bewects — 81 %, rymuUHOBbIE KWCHO-
Tbl — 50 %, dynbBOBbIE KMCNOTBI — 25 %, kanun (K)
He meHee — 9 %, cepa (S) He meHee — 3 %, xeneso
(Fe) - 0,18 %, mapraney (Mn) — 0,11 %, megb (Cu) —
0,11 %, uwHk (Zn) — 0,11 %, monnbaeH (Mo) —
0,0135 %, ceneH (Se) — 0,0045 %, 6op (B) — 0,135 %,
kobanbt (Co) — 0,11 %. MNpoussogntens OO0 «Jlur-
Hol'ymat» [15].

«KomnneMet 3epHo Umnynbc» — a3ot (Nobw.) —
20; docdop (P,O,) — 110; kanuin (K,0) — 75; cepa
(80O,) — 10; mapraHey (Mn) — 10; meab (Cu) — 9; unHk
(Zn) — 15; 6op (B) — 4,5; monubgeH (Mo) — 0,15;
kobanet (Co) — 0,05; akTBHOE OpraHu4eckoe BeLle-
¢80 — 200. CTMynaTopbl pocTa UMMYHUTETA pacTe-
HUK — 10 r/n, npununartenb, cypdakTaHTbl, FYMeKTaH-
Tbl. Mpoussogutens OO0 «HTM-CuHTes».

Ob6was nnowaab OMNbITHOrO y4yactka coctasuna
150 m?, n3 KoTopon ydeTHaa nnowaab — 50 m?. Ba-
pYaHTbl OMbiTa pa3MeLLeHbl METOL0M PaHAOMU3aLNN,
YMCIO NOBTOPHOCTEN — TpexkpaTHoe. [loces o3mMmon
MweHULbl OCYLLECTBMAANN C MPUMEHEHNEM KOMMMEKC-
HOro MuHepaneHoro ynobpeHus Cynbdoammodhoc
B 403e 120 «kr/ra. MNog OCHOBHYIO 350MeByI0 BCNaLLKy
BHOCMIM HuTpoammodpocky B fose N, P, K, . Nocne
BCMALLK/A MPOBOAUNA JUCKOBaHWE, a 3aTeM — Kyflb-
TMBauuMio C N nonb3oBaHnem kynstueatopa KPH-5,6.
HenocpeaCTBEHHbIN NOCEB  BLINOMHANN  CEANKON
C3-3,6 c rmybunHon 3agenku cemsH 4-5 cm [2].

B kauecTBe npenleCcTBEHHUKA WCMONb30BaNy
noyepHy. B xoae BeretTauuu nposogunace cneayto-
Las nporpamma yyeToB 1 HabnoaeHWiA.

1. ®eHonorndyeckne HabniogeHns. BusyanbHo
dumKcupoBanucb aTbl HACTYNMEHUS OCHOBHbIX (a3
pasBMTMA pacTeHni No wkane KynepmaH: BCXOAbl, Ky-
LLeHWne oceHHee, BO30OHOBNEHWE BereTaLmm BECHOM,
KyLleHNe BeCeHHee, Bbixog B TpyOKy, KomowieHwue,
LBeTeHNe, MOMOYHas, BOCKOBAs W MOMHAas CNenocTb.

2. TycToTa CTOAHUA pacTeHUA U MoneBas BCXO-
KecTb. [loAcyeT KonuyecTsa pacTeHWin MNpPoBOAUIT-
¢ MeToaom pamkn (1 mM?) B 4-KpaTHOW MOBTOPHOCTU
Ha (PUKCUPOBaHHbIX nnowagkax B a3y nonHbIX
BCXOAOB U B (ha3y OCEHHEro KywleHus. 'ycToTa Bbipa-
Xanacb B WT./M2.

3. Mepesnmoska pacteHnin. BecHon, B tha3y BO3-
0BHOBMNEHNS BEreTaLun, Ha TEX e YYETHbIX NnoLwaa-
Kax NpoBOAUNCA NOACYET XMNBbIX pacTeHuni. MNpoueHT
nepe3nMOBaBLUMX PACTEHUA pacCyWUTbIBANCH Kak oT-
HOLLEHMWE Ymncna pacTeHUn BECHON K YNCNYy pacTeHUN
OCEeHbI0, YMHOXeHHoe Ha 100 %.

4. BbicoTa pacteHuin. MsmepeHns npoBoaunmcb
B YETbIPE KrioueBble ha3bl: BECEHHEE KYLUEHWE, Bbl-
X04 B TPyOKy, KOMOLEHWE U MOMOYHAsA ChenocTb.
B kaxpon gensHke namepsnace Bbicota 20 TUNWYHbBIX
pacTeHnin OT MOBEPXHOCTU MOYBbI 40 BEPXYLUKU KOMO-
ca (6e3 octen) ¢ TouHocTbio A0 0,5 cm. Bbluncnanoch
cpenHee apnudMETNHECKOE 3HaYEHNE.

5. CTtpykTtypa ypoxas. [Nepea ybopkon ¢ kaxaom
AensiHkn otbupanucb npobHble cHonbl (25 pacTeHnin
B 4-kpaTHOWN NoBTOPHOCTN). B nabopaTopHbix ycnosu-
AX ONPEAENAnnCh:

- MPOAYKTUBHASA KYCTUCTOCTb (YNCNO NPOAYKTUB-
HbIX cTebnen Ha 1 m?);

- 4YNCNO 3epeH B Konoce (nyTem py4qHoro obmono-
Ta 25 Konocbes);

- macca konoca (B3BELLUMBaHNE KONMOCbEB C 3ep-
HOM, T);

- macca 1000 3epeH (MT3) — nocne ounCTKN 3ep-
Ha, nogcyeTa 2 npob no 500 3epeH 1 B3BELUMBAHMWSA
€ TodHoCTblO 8o 0,1 1, ¢ nocneaylowmm nepecyeTom
Ha 1000 sepeH.

6. Yuer ypoxamHoctn. Y6opka nposogunach
NPSMbIM KOMOANHUPOBAHNEM CO BCEN YUETHON Nno-
waamn kaxaon aenaHkn (50 m?). MNMonyyeHHOe 3epHO
B3BELUMBANOCh, O4YMLLANOCh U AOBOAUNOCH A0 CTaH-
gaptHon naxkHoctn (14 %) n 100 %-n 4nCTOTHI.
YpoxxanHocTb nepecuuTbiBanace B T/ra. AGconior-
Has npubaBka onpeaensanacb kKak pasHOCTb MeXay
YPOXKaNHOCTbIO B OMbITHOM BapuaHTe U KOHTpOne,
OoTHOCMTEmNbHas npubaBka — Kak NPOLEHTHOE OTHO-
WweHne abconioTHOM NpubaBKN K KOHTPOMbHON ypo-
XanHOCTHN.

7. KauecTtBeHHble nokasartenu sepHa. Otbop npob
3epHa nposoauncs nocne ybopkn ¢ Kaxaon AensaHKu.
Onpeaenannce criegyowue nokasaTenu:

- HaTypa 3epHa — C NMOMOLLbIO NUTPOBON MYypPKU
no MOCT 10840-64 (r/n);

- copepxaHune coiporo 6enka — metoaom Kbenb-
gans  (unn  WHpaKkpacHOW  CNEKTPOCKOMUEN),
% Ha cyxoe BeLLEeCTBO;

- CoAepXaHne CbIpON KNEMNKOBUHbI — OTMbIBAHU-
€M BPYYHYIO Unun Ha mesomenbHuuye no NOCT 27839-
2013, c BblpaxkeHnem B % Kk macce 3epHa.

HabniogeHna 3a poCTOBbIMW  MpPOLECCAMMN.
B chasbl kyweHns, Bbixoga B TpyOKy, KonoweHus
1 MOFMOYHONW CNEeNnocTu AOMOMNHUTENBHO OLEHMBAaNach
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AVHaMUKa FIMHENHOro NMPUPOCTa pacTEHUN Kak pas-
HOCTb BbICOT MEXAY CMEXHbIMK hasamu.

MMouBeHHblE W MeTeoponorndeckue Habnoge-
Hus. [Jo 3aknagku onbiTa NPOBOAUNCS OTOOP NOYBEH-
HbIX 06pasLoB AnA onpeAeneHns UCXO4HbIX arpoxm-
MWUYECKUX CBOWNCTB (r'ymyc, pH, coaepxaHne nogsBux-
Hbix popm NPK). B TeueHue Bcero nepuoaa sereta-
Uun exeaHEBHO UKCMpOBaNMCb METEOPONornye-
CKWE nokasartenu (Temneparypa Bo3gyxa, Konm4ecrso
N pacnpegeneHne ocagkoB) no AaHHbIM Grvxanwen
MEeTeoCTaHUMn ANs pacdeTa rmapoTepMUHECKOro KO-
acpdbumumerTa (M'MK).

Bce yyeTHble HabnoaeHns, oT6op pacTuTenbHbIX
N No4yBeHHbIX 06pasLoB, a TaKKe MONEBbLIE U3MEPE-
HWS BbIMOMHANUCE B COOTBETCTBUN C OBLLENPUHATON
meToaukon b. A. locnexosa [16].

PesynbraTbl uccnegoBaHMn M ux obcyxae-
Hue. [lpMMeHeHMe npenapaToB NOBbLIWANO none-

BYIO BCXOXECTb W COXPAHHOCTb PaCTEHWMA 3UMON
(tabnnuya 1) [17; 18]. Hanbonbwunn achdpekt obe-
cnedun «KomnneMetr 3epHo WmnynbC»: y coO-
pra TaynaH nepe3umoBano pacteHun Ha 7,0 %
Gonbwe, y copta Kpaca [JoHa — Ha 7,0 % abco-
MIOTHOrO MPMPOCTa MO CPaBHEHMWIO C KOHTPONEeM.
310 O0OBACHAETCH HanuuMem B COCTaBe Mnpena-
pata mMukposnemeHToB (Zn, Mn, Cu) n opraHu-
YECKMX CTUMYNATOPOB, aKTUBMPYIOLUX KOPHE-
o6pa3oBaHne OCEHbIO U NOBbILAIOLWMX YCTONYNBOCTb
pacTeHUn K HU3KOTEMMNEpPaTypHbIM CTPeccam B 3MM-
HUW Nepuroa,.

BbicoTa pacrteHun yeenudmnace npu Bcex 06-
paboTkax, HO Hanbonee 3Ha4YUTENbHO — B Bapuas-
Te ¢ «KomnneMer 3epHo WMmnynec» (Tabnuuya 2).
[Npy 3TOM NPUPOCT MaKCMMarbHO NPOABAANCS B hasbl
Bbixoga B TPyOKy u konoweHuns — o 35 % GonbLue
KOHTpONS.

Tabnuuya 1 — lNycToTa CTOSHUA U NEPE3UMOBKA PacTEHWA O3MMON NWEHUUbl B 3aBUCUMOCTU OT U3ydaeMblX

arponpuemoB (cpeaHee 3HadeHune 3a 2023-2025 rr)

Table 1 — Density of standing and overwintering of winter wheat plants depending on the studied agricultural

practices (average value for 2023-2025)

Copt TaynaH CopT Kpaca [loHa
KONMYECTBO pacTEHUH, KONMYECTBO PaCTEHUH,
LT/ wT./m2
BapuaHt [Nepe3nMoBaBLLMX [Nepe3nMoBaBLLMX

KylleHue | KyllieHue pacTeHuit, % KylleHre | KylleHue pacTeHuid, %

OCEHHee | BeceHHee OCEHHee | BeCeHHee
KoHTponb 364 316 84,0 391 330 87.1
«JurHol'ymar AMy, 0,3 n/ra 385 336 87,0 442 412 91,1
«KomnneMeTt 3epHo Umnynkey, 2 krira 397 358 91,0 448 417 94,1
«PesutonnaHT 3epHosble + BAO», 2 nira 390 343 85,1 445 414 92,7
HCPO5 chakTop A 8,2 75 1,9 8,2 75 1,9
HCPO5 chakTtop B 9,6 8,9 2,2 9,6 8,9 2,2

Tabnuua 2 — JencTBue CTUMYNSTOPa POCTa U KOMMMEKCHBIX MUHEpPanbHbIN YA0OPEHNA Ha BbICOTY PacTeHUi

03UMON NWeHNYbl, CM (B CPeaHEM 3a TPy roaa)

Table 2 — Effect of the growth stimulator and complex mineral fertilizers on the height of winter wheat plants,

cm (on average over three years)

®asa Beretaumm
BapuaHt ~
KyLLiEHWs! (BECEHHSIS) | BblXoda B TpyOKy KOIOLLIEHUS! MOIIOYHOW CMenocTy

Coprt TaynaH

KoHTponb 22,1 39,2 67,5 67,1
«JurHol'ymat AMy, 0,3 n/ra 26,9 49,7 76,8 75,7
«KomnneMet 3epHo Umnynkey, 2 Krira 28,5 53,8 79,7 76,6
«PesutonnaHT 3epHosble + BAO», 2 nira 27,0 499 74,3 75,1
CopT Kpaca [oHa

KoHTponb 22,6 40,0 64,2 67,7
«JurHol'ymat AMy, 0,3 n/ra 27,2 49,7 738 75,8
«KomnneMet 3epHo Umnynkey, 2 Krira 28,5 53,7 75,7 76,3
«PesutonnaHT 3epHosble + BAO», 2 nira 27,2 50,8 74,8 74,8
HCP05 31 42 3,8 35
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OTMeYEHO, 4YTO NPUPOCT BbLICOTbI pPacCTEHUN
(=5 cm) Habnwganca BO Bcex 00paboTaHHbIX
BapuaHTax no CPaBHEHMIO C KOHTPOMEM, NPUYEM AEN-
ctene «KomnneMeT 3epHo Mmnynbc» Bbino Gonblue,
yem y «PesutonnaHt» u «JlurHol[ymaT», 0cobeHHO
B dasy KonoweHuns. 3TO CBA3aHO C NOBbILWEHHbIM
cogepxaHmem coccopa u LMHKa B NepBoM npena-
pate, CTUMYNUPYIOLLUX MEPUCTEMATUYECKYIO aKTUB-
HOCTb.

Mcnonb3oBaHMe KOMMMEKCHbIX yaoOpeHnn yBee-
nM4MBano NPOAYKTUBHYIO KYCTUCTOCTb, YNCHO 3epeH
B konoce u maccy 1000 sepeH (Tabnumuya 3). Hawm-
Gonbwnin achdpekt Gbin y BapuaHTa ¢ «KomnneMert
3epHo Mmnynbe»: macca 1000 3epeH nosbicunach

Ha 9-11 %, a 03epHEHHOCTb konoca — Ha 15-18 %
MO CPaBHEHUIO C KOHTPOMEM.

Copt Kpaca [HoHa nokasan 6onee BbICO-
KYI0O NAacTUYHOCTb U OT3bIBUMBOCTb Ha YNyudLUEH-
Hbln hOH nuTaHusa, ocobeHHo no macce 1000 3e-
peH (npubasBka 4,5 r K KOHTPON). 3TO yKasbiBaeT
Ha ero ny4wyo NPoAYKTUBHOCTb B YCNOBUSX CTeM-
HOWN 30HbI.

MakcumanbHaa ypoxanHoCTb ©Obina nony-
yeHa npu wucnonb3osaHunm «KomnneMet 3epHo
Mmnynbc» (Tabnnya 4). O[HOBPEMEHHO  Yryud-
LIMMOCh KayecTBO: HaTypa 3epHa MOBbICUMACH
4o 791-798 r/n (3-2 knacc), copepxaHue Knewn-
koBUHbI y copTta Kpaca [oHa pocturno 27,8 %

Tabnuuya 3 — MNMpoayKTUBHOCTE 03UMON MNLLEHULbBI B 3aBUCUMOCTIU OT M3ydYaemblx hakTopoBs, T/ra (B CpeaHeEM

3a Tpu roga)

Table 3 — Productivity of winter wheat depending on the factors studied, t/ha (on average for three years)

BapuaHt IponykTBHan Hucen sepeH Macca konoca, r | Macca 1000 3epeH, r
KyCTUCTOCTb, LUT./M? B KOnoce, LLT.
Copt TaynaH
KoHTponb 316 27,3 1,26 38,8
«JurHol'ymar AMy, 0,3 n/ra 355 30,3 1,35 40,7
«KomnneMet 3epHo mnyniey, 2 krira 379 33,5 1,39 42,7
«PesutonnaHT 3epHosble + BAO», 2 nira 343 31,2 1,33 413
Copt Kpaca [loHa
KoHTponb 330 28,9 1,29 39,7
«JurHol'ymar AMy, 0,3 n/ra 412 32,0 1,37 42,7
«KomnneMet 3epHo mnyniey, 2 krira 417 35,1 1,42 44,2
«PesutonnaHT 3epHosble + BAO», 2 nira 414 33,8 1,40 44,0
HCP05
thaktop A 9,8 15 0,05 0,41
thaktop B 11,2 1,8 0,06 0,48
Tabnuua 4 — YpoxanHOCTb N Ka4EeCTBEHHbIE NOKa3aTenu 3epHa
Table 4 — Grain yield and quality indicators
BapuaHt Bec 1000 YpoxanHocTb, T/ra (Npubaka, Harypa Benok, % | KneiikouHa, %
CeMsiH, I T/ra 3epHa, r/n
Copt TaynaH
KoHTponb 39,8 3,89 - 770 14,10 21,8
«JnrHol'ymar AMy, 0,3 n/ra 41,7 453 0,64 779 16,29 22,2
«KomnneMeTt 3epHo Vmnynbe, 437 469 08 791 17.00 234
2 krlra
«PesutonnaHT 3epHoBble + BAO», M3 457 068 781 16,10 25,9
2 nira
Copt Kpaca [loHa
KoHTponb 40,7 4,10 - 776 14,90 22,0
«JnrHol'ymar AMy, 0,3 n/ra 427 4,67 0,57 784 16,20 235
«KomnneMeTt 3epHo mnynbe, 452 480 07 798 1710 278
2 krlra
«PesutonnaHT 3epHoBble + BAO», 440 455 0.45 786 1623 26.1
2 nra
HCP05 thaktop A=0,191/ra;
YPOXaHOCTb thaktop B = 0,23 1/ra
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Tabnvya 5 - OkoHOMUYeckas 3IPPEKTUBHOCTbL WMCNONBb3OBAHUSA CTUMYMATOPA pPOCTa W KOMMNEKCHbIX
yA00pEHNIN HA NOCeBaX O3UMOI NWEHWUbI (B CPEAHEM 3a TPU roga)
Table 5 — Economic efficiency of using a growth stimulator and complex fertilizers on winter wheat crops

(on average over three years)

BapuaHt
Mokasarens KoHTponb «JnrHol'ymar AM» «KomnneMer Sepro «PeBuTonnaHT
Mmnynbe»
Copt TaynaH
YpoxanHocTb, T/ra 3,89 453 5,20 4,57
g;g.';'r“‘f'f”b MPOAYKLIW, ThIC. 46,68 54,36 62,40 54,84
3atparbl Bcero, Thic. pyd./ra 41,2 421 435 42,3
YcnoBHbIN foxog, Teic. pyb./ra 5,48 12,26 18,90 12,54
PenTabenbHocTb, % 13,3 29,1 43,4 29,6
CopT Kpaca [oHa
YpoxanHocTb, T/ra 4,10 4,67 5,19 4,55
g;g.';'r“‘f'f”b MPOAYKLIW, ThIC. 49,20 56,04 62,28 54,60
3atpathl Bcero, Thic. pyd./ra 41,2 421 435 42,3
YCnoBHbIN foxog, Thic. pyb./ra 8,00 13,94 18,78 12,30
PenTabenbHocTb, % 19,4 33,1 43,2 29,1

(cunbHas nweHnya). Boicokoe coaepxaHne Knenko-
BUHbI 0OBACHAETCA TEM, YTO NUCTOBLIE NOLKOPMKU
B ¢hasy 2-3 nucTbeB M KyweHus obecnedymsatoT
pacTeHUss AOCTYMHbIM a30TOM WU CEPON B KpUTUYE-
CKMIA MepUoL CUHTE3a 3anacHbIx OenkoB.

OpHOBPEMEHHO C POCTOM YPOXKANHOCTU OTMEYe-
HO yrnydlleHne KayecTBa: HaTypa 3epHa MnoBbicunach
40 791-798 r/n (cooTBeTcTBYET 3-2 KNaccy), coaep-
XaHue knenkosuHbl y copta Kpaca [JoHa Ha Bapuak-
Te ¢ «KomnneMet 3epHo Mmnynbc» gocturno 27,8 %
(cunbHas nweHnya).

Bbicokoe coaepxaHue KNenKoBUHbI
(25,9-27,8 %) Ha BapuaHTax C NpUMEHEHNEM npena-
paTtoB OOBLACHAETCA TEM, YTO NUCTOBbLIE MOAKOPMKM
B hasy 2—3 nMUCTbEB 1 KyLLeHUs1 obecneumnBaloT pac-
TEHUA JOCTYMHbIM a30TOM 1 CEPON B KPUTUHMECKUA Me-
pvoa cuHTesa 3anacHbix 6enkos.

OKOHOMUWYECKYD OLEHKY MPOBOAUNU C YYETOM
BCcex 3atpar (Tabnuua 5). LleHa peanusayum 3ep-
Ha npuHaTa 12 000 py6./t (cpeaHas nNoO pPervuoHy
3a 2023-2025 rr. ana nweHuybl 3 knacca).

HanGonbwne poxoa (18,9 Ttbic. pyb./ra ans
TaynaHa n 18,78 ans Kpaca [oHbl) n peHTabens-
HoCTb (43,4 % wn 43,2 %) obecne4ymBaloTca 3a CYeET
ncnone3oBaHns yapobpeHus «KomnneMer 3epHo
Mmnynbc» Ha oboux copTax.

3akntoueHue. [NpUmMeHeHNEe KOMMNIEKCHOTO YA,0-
6peHns «KomnneMet 3epHo WMmnynbc» obecneun-
BaeT MaKCUManbHyK ypoxanHocte (5,19-5,20 T/ra)
n npubasky 1,09—1,31 T/ra Kk KOHTPONIO, YTO BonbLueE,
YemM Mpu NCronb3oBaHun cTumynaTopa «JlurHolymar
AM>» n ypo6peHna «PesutonnaHTt 3epHoBble + BAO».

Bce nsyuaemble npenapartbl NOBbILLAIOT NONEBYIO
BCXOXECTb, NEPE3NMOBKY W BbICOTY pacTeHWUn, 0aHa-
ko «KomnneMet 3epHo Mmnynbc» npossnseT Hanbo-
nee BblpaxeHHoe aencTtene bnarogapsa cbanaHcupo-
BaHHOMY COCTaBYy MUKPO3MEMEHTOB U OpraHnYecKmx
CTUMYNSATOPOB.

YnyJwaeTcs KadecTBO 3epHa: HaTypa yBenu-
unpaetca Ao 798 r/n, cogepxaHue KNEeNKOBUHbI —
ao 27,8 % (cunbHaa nweHWya) npyu UCNOMb30-
BaHun «KomnneMet 3epHo Wmnynbc» Ha copTe
Kpaca [JoHa.

bonee adhhekTUBHLIM SBNAETCH NCNONb30BaHNE
«KomnneMet 3epHo Mmnynbc»: peHTabeneHoCTb 4,0-
cturaet 43,4 %. [aHHbIn arponpnem pekoMeHAYyeTCs
ANs BHeAPeHWN B CTenHon 3oHe KabapauHo-bankap-
ckon Pecnybnuke npu Bo3genbiBaHUM 03UMMON MLIEHN-
Ubl coptoB Kpaca [loHa n TaynaH.

Takum obpa3om, BKNIOYEHWE KOMMMEKCHOTO MU-
HepanbHoro ypobpeHuss «KomnneMer 3epHo Wm-
MynbC» B TEXHOMOINIO BO3AENbIBAHUS ABMSETCA Hau-
Gonee NepPCneKTUBHBbIM arpoTEXHUYECKMM MPUEMOM
NS NOBbILLEHNS YPOXANHOCTA U SKOHOMUYECKNX MO-
Kasatenen npom3BoACTBa O3MMOW MWEHNLbl COPTOB
Kpaca [oHa n TaynaH B ycnosuax KabapanHo-ban-
Kapckon Pecnybnuku.
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