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Introduction. Possessing high drought and heat tolerance, chickpeas provide more stable yields compared
to other leguminous crops. Stable high market conditions for its grain make this crop economically attractive
for many farms in the Lower Volga region. However, the relatively low yield of chickpeas forces scientists to
search for effective methods to increase the productivity of this crop. The emergence of new brands of min-
eral fertilizers on the market contributes to the study of this urgent problem. Purpose of research. Evalua-
tion of the effectiveness of pre-sowing application of various forms of complex fertilizers on the yield of
chickpeas on light chestnut soils. Object. The object of the study was the chickpea variety Volzhanin. Mate-
rials and methods. In accordance with the stated goal and objectives of the study, a scheme of field exper-
iment for applying mineral fertilizers to chickpeas was developed, including the following options: 1). APA-
VIVA NP 12:52; 2). APAVIVA NP(S) 20:20(14); 3). APAVIVA NPK(S) 15:15:15(10); 4). APAVIVA NPK(S)
8:19:29(3); 5). APAVIVA NPK(S) 10:20:20(6); 6). APAVIVA NPK(S) 8:24:24(3). Place of the experiment:
Volgograd region, Gorny settlement, crop rotation plot in the Innovation Village National Democratic Institu-
tion of the Volgograd State Agrarian University. Agrochemical characteristics: the soil of the experimental
plot is light chestnut, heavy loamy, humus 1.7%, pH level 7.5. Content of ammonium nitrogen (NH4) — 5.5
mg/kg, nitrate nitrogen (NO3) — 12.5 mg/kg, mobile phosphorus (P205) — 40.8 mg/kg, exchangeable potas-
sium (K20) — 338 mg/kg soil. Conducting a small-plot field experiment (plot size — 20 m2, option - 80 m2).
Total experience area: 480 m2. Repetition — 4 times. The previous crop was spring barley, after harvesting
which deep moldboard plowing at 0.25-0.27 m with a PN — 4 — 35 plow was used as the main soil treat-
ment. Results and conclusions. During research on the application of mineral fertilizers, it was found that
the height of plants according to the experimental options ranged from 29.7 to 31.7 cm on the options
NP(S) 20:20(14), NPK(S) 10:20:20(6 ), NPK(S) 15:15:15(10), plants were taller than on the variants NP
12:52, NPK(S) 8:24:24(3) and NPK(S) 8:19:29( 3) by 1-2 cm, respectively. The number of formed beans in
the NPK(S) 8:24:24(3) variant was maximum — 28 pieces. on variants NPK(S) 10:20:20(6), NPK(S)
15:15:15(10) the number of beans decreased to 27 and the smallest number was formed on variants NP(S)
20:20(14), NPK (S) 8:19:29(3), NP 12:52 — 26, 25 and 24 pieces, respectively. The number of grains per
plant for all experimental variants did not differ significantly from 29 to 31 pieces. but the grain weight was dif-
ferent, which in turn affected the yield. The maximum yield was recorded in the NPK(S) 8:19:29(3) option —
2.47 t/ha. On the NPK(S) 15:15:15(10) and NP 12:52 options, the yield decreased to 2.32 and 2.24 t/ha.
The lowest rates of less than 2 t/ha were observed in the variants NPK(S) 8:24:24(3), NP(S) 20:20(14),
NPK(S) 10:20:20(6) — 1.97, 1.93 and 1.87 t/ha, respectively. Pre-sowing application of NP 12:52, NPK(S)
15:15:15(10), NPK(S) 8:19:29(3) at a dose of 150 kg/ha helps to obtain a yield of 2.24 to 2.47 tons /ha with
production profitability from 197 to 242%.

Keywords: mineral fertilizers, chickpea cultivation, chickpea cultivation technologies, chickpea yield,
mineral fertilizer brands.
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AktyanbHocTb. Obnagas BbICOKOW 3aCyXOYyCTOMYMBOCTLIO U >KapOBbLIHOCIIMBOCTbLIO, HYT ¢POpMU-
pyeT 6onee crabunbHble ypoxaun B CPaBHEHUM C APYrMMWU 3epHOB060BEIMU KynbTypamun. Bbicokasi KOHb-
IOHKTYpa pblHKa Ha €ro 3epHO AenaeT 3Ty KynbTypy 3KOHOMUYECKU NPMBEKATENBHON A1 MHOTUX XO3ANCTB
HwkHeBomKckoro permoHa. OfHaKo CpaBHUTENBHO HEBLICOKAs YPOXXanMHOCTb HyTa MobyaaeT yYEHbIX 3a-
HUMAaTbCS NOUCKOM 3O(PEKTMBHBIX NPUEMOB MOBbLILLEHWS NMPOAYKTUBHOCTU 3TOW KynbTypbl. [osiBneHue Ha
PbIHKE MHHOBALMOHHBLIX MapOK MUHEPanbHbIX YA0OPEHUN MOXET CMOCOOCTBOBATL PELUEHNIO 3TOW aKkTyarlb-
Hou npobnembl. Llenb nccnegoBanHui. OueHka 3(PEKTMBHOCTU OOMOCEBHONO BHECEHMUS HOBbIX (DOPM
KOMMNEKCHbIX YA0OPEHMIN Ha YpOXXanHOCTb HyTa Ha CBETIO-KallTaHOBbIX NovBax. O6bekT. O6BLEKTOM wuC-
cnepoBaHust 6bin copT HyTa BormkaHuH. MaTepuanbi 1 MeToabl. B cOOTBETCTBUM C NOCTABNEHHOW LiEMbIO
W 3agavamum uccnegoBaHuna Gbina paspaboTaHa cxema nosieBOro onbiTa No BHECEHUIO MUHEPanbHbIX YO006-
peHu mapku APAVIVA noa HyT, Bkntoyatowas cnegytowme sapuantbl: 1) NP 12:52; 2) NP(S) 20:20(14); 3)
NPK(S) 15:15:15(10); 4) NPK(S) 8:19:29(3); 5) NPK(S) 10:20:20(6); 6) NPK(S) 8:24:24(3). Mecto npose-
AeHus onbiTa: Bonrorpagckas obnacte, N. [opHbIA, ceBoobopoTHbIN ydacTtok B HOAMM «/HHOBaLMOHHASA
nepeBHs» Bonrorpaackoro M'AY. ArpoxuMuyeckas xapakTepucTyka NaxoTHOro Crosi CBETIIO-KaluTaHOBOW TH-
XKEMNOCYINMHUCTON NOYBbI ONbITHOrO noms, rymyc 1,7 %, pH 7,5, cogepxaHne ammMOHUAHOrO asoTa (NH4+) -
5,5 mr/kr, HuTpatHoro asota (NO3) — 12,5 mr/kr, nogswxHoro cocgopa (P,Os) — 40,8 mr/kr, o6bmMeHHOro
kanust (K,O) — 338 Mr/kr nouBbl. MpoBeeHre NoneBoro MenkoAeNsiHOUHOTO onbiTa (pasmep AensiHki — 20 M2,
BapuaHta — 80 M2). O6wasa nnowagb onbita: 480 M2, MoBTOpHOCTL — 4-x KpaTHas. [NpefwecTByioLlen
KyNbTYpPOW SABNSNCA SAPOBOW SYMEHb, MOcne YOOPKM KOTOPOro B KayecTBE OCHOBHOM 0OpaboTKM MoYBbl
npuMeHsinack rnybokas oTBanbHasa Benalwka Ha 0,25 — 0,27 m. nnyrom NMH — 4 — 35. Pe3ynbTathbl U Bbl-
BoAabl. B xoae npoBeaeHus nccnegoBaHMm No oueHke AeNCTBUS MUHEPanbHbIX yaoOpeHun yCTaHOBEHO,
YTO BbICOTa PacTEHU NO BapuaHTam onbiTa konebanacb ot 29,7 go 31,7 cm. Npu 3TOM Ha BapuaHTax
NP(S) 20:20(14), NPK(S) 10:20:20(6), NPK(S) 15:15:15(10), pacteHus 6binu Bbile, Yem Ha BapuaHTax NP
12:52, NPK(S) 8:24:24(3) n NPK(S) 8:19:29(3) Ha 1-2 cm cooTBeTCTBEHHO. KonmyectBo chopmMypoBaB-
lwuxcs 6060B y pacteHun HyTa Ha BapuaHTe NPK(S) 8:24:24(3) 6610 MmakcumanbHelM — 28 LWT.; Ha Bapu-
aHTtax NPK(S) 10:20:20(6), NPK(S) 15:15:15(10) umcno 60608 CHU3MNOCh A0 27, a HAMMEHbLUEE UX KOMU-
YecTBO cchopmumpoBanock y pacteHu Ha BapuaHtax NP(S) 20:20(14), NPK(S) 8:19:29(3), NP 12:52 — 26,
25 1 24 WwT. COOTBETCTBEHHO. KONMYECTBO 3€PEH C OQHOIO pacTEHUS Mo BCEM BapuaHTaM onbiTa BapbUpo-
Bariocb He3HauuTenbHO OoT 29 Ao 31 wWrT., a BOT Macca 3epHa MMerna CyLeCTBEHHbIE pasnuius, YTo oTpa-
3UNOCb Ha HOPMMPOBAHMUN YPOXKAMHOCTM MO BapuaHTam onbiTa. MakcuManbHas ypoXarlHoCTb Obina 3a-
dukcrpoBaHa Ha BapuaHTe NPK(S) 8:19:29(3) — 2,47 1/ra. Ha BapuaHTax NPK(S) 15:15:15(10) u NP 12:52
YPOXaMHOCTb CHU3Mnacb Ao 2,32 u 2,24 1/ra. HanmeHblumne nokasatenu (MeHee 2 T/ra) OTMEYEHbl Ha Ba-
puaHTax NPK(S) 8:24:24(3), NP(S) 20:20(14), NPK(S) 10:20:20(6) — 1,97, 1,93 1 1,87 T/ra cooTBETCTBEH-
Ho. MpepnoceBHoe BHeceHne NP 12:52, NPK(S) 15:15:15(10), NPK(S) 8:19:29(3) B mo3e 150 kr/ra cnocob-
CTBYET MOMYYEHNIO YPOXKaMHOCTU OT 2,24 fo 2,47 T/ra ¢ peHTabenbHOCTbI0 Npoun3BoacTBa oT 197 ao 242%.

Knroyesnie cnoea: MuHeparsibHble y00bpeHuUsi, 8030eMbisaHue Hyma, mexHoo2uu 8030e/bi8aHuUst
Hyma, ypoxalHocmb Hyma, MapKu MUHepasibHbIX y0obpeHul.

UuntupoBaHue. Cugopos A. H., HYamypnues O. I'., Yamypnnes I'. O., Xonog A. A., BacuHa N. A. M1ayyeHne
3(PPEKTUBHOCTM MHHOBALIMOHHBLIX MapoK MUHEparnbHbiX yaobpeHui npu Bo3adenbiBaHWM HyTa Ha CBETIO-
KalwTaHoBbIX novsBax Bonrorpagckom obnactu. M3eecmuss HB AYK. 2024. 2(74). 141-148.
DOI: 10.32786/2071-9485-2024-02-16.

ABTOpCKMI BKnaa. Bce aBTOpbl, ykazaHHble B HacTosiel cTaTbe, NPUHUMan HenocpeacTBEHHOe yyacTue B NpoBe-
AeHun nccnenosaHnin 1 0bpaboTke NoMyYeHHbIX AaHHbIX. Bce aBTOpbl 03HAaKOMMEHbl C NPEACTaBNEHHbIM OKOHYaTemNb-
HbIM BapuaHTOM 1 opgobpunu ero.

KoHdnuKT nHTepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.
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BBepeHue. Ha ManorymycCHbIX CBETMO-KaLITAHOBbLIX MOYBax HWMXHEBOMKCKOrO pernoHa,
XapakTepumayoLmxca n3bbITKOM Tenna B fieTHee BPEMsSi U 4acTbiMM 3acyxamu, NONOXUTEMNbHO
3apekomMeHgoBarn cebs HyT — TennontobrBas 1 3acyxoycTtondmBas 3epHoboboBas kynbTypa. Ero
CEMeHa OTNINYaTCA NOBbILWEHHbIM codepXXaHuem berka, yrneBoAoB U XMpa, Hann4ymem MHOrmx
MMUKPOSMEMEHTOB M HEKOTOPbLIX BUTAMUHOB [4].

HyT — ueHHasa ogHoneTHAs 3epHoboboBasa kynbTypa. OHa XxapakTepusyeTcs camomn
BbICOKOW MUTATESNbHOM LLEHHOCTbIO Cpeau Bcex 3epHOB6060BbIX KynbTyp, GonblIMM KOnnye-
CTBOM BUTaMWHOB U ApPYrMx GMONOrMyeckn LeHHbIX BewwecTB. OTO 06yCcnoBnnMBaeT BbICOKWM
CMpPOC Ha 3epHO HyTa, KOTOPOE MCMNOMb3YeTCHA Kak ANs NPOLOBOMbCTBEHHbIX, TaK U ANSA KOp-
MOBBbIX Lenen [9].

ArpoTexHuyeckass 0COOEHHOCTb HyTa 3aKrno4yaeTcsa B TOM, YTO OH oboralaet no4ysy aso-
TOM U SABMSAETCHA LIEHHOW OpPraHM4ecKkorW MacCoW — HacbIWaeT MaxOTHbIM FrOPU3OHT dhoccopom,
Kanvem, KanbLMem W ynydwaeT CTPyKTypy noudsbl. Bnarogaps cumbnosy co cneumcmyecknmm
bakTepuaMKn HyT ycBanBaeT aTMOCKEPHbIA a30T M CUHTE3NPYET PMU3MONOMMYECKN aKTUBHbIE CO-
€0MHEHWs!, @ KOPHEBbIE BbIOENEHNS UMEIOT BbICOKYHO KMCNOTHOCTb, YTO CNOCODCTBYET pacTBoOpe-
Huto dhocpaTtos [2, 15].

HyT HenpuxoTnuB K NPeALLIEeCTBEHHWKY: ero MOXHO CeATb MOCMe KyKypy3bl Ha CuUnoc,
nbHa, panca. Ho HanbonbLUY YPOXXaNHOCTb NOMYYaroT NOCre YEPHbLIX NAPOB U 3€PHOBBIX KyIb-
Typ. [MaBHOEe ycnosme npu Nocese HyTa — XOPOLUO BbIPOBHEHHOE Morie, cnabasi 3aCOPeHHOCTb U
OTCYTCTBME MHOrOMETHUX KOPHEBULLHBLIX U ABYAOMBHbIX COPHSAKOB Ha none. B cBolo odyepeab HyT
ABNSAETCS OTNMYHBIM NPEALLIECTBEHHUKOM [AMs GOMbLIMHCTBA CEMbXO3KYNbTyp. YPOXaMHOCTb
03MMOW NLIEHULBI NOCME HyTa Takas Xe, Kak U Mocne YEpHOro napa, a UHor4a Aaxe npesbilaeT
eé. B 2023 rogy noceBHble nnowaan nog Hytom B Bonrorpaackon obnactu coctasunm 92 Thbic.
ra npu cpegHen ypoxanHoctn 1,92 t/ra [10].

MaTtepuanbl n metoabl. B cCOOTBETCTBUM C NOCTABEHHONW LENbIO 1 3ag4advammn nccneno-
BaHUA Obina paspaboTaHa cxema MofieBoro onbiTa MO BHECEHUIO MUHEPanbHbIX yOobpeHu noa
HYT, BKMNoYawLLaa cnegyowme BapuaHThbl:

1. APAVIVA NP 12:52 (aMMOdhOC) — KOHTPOb;

2. APAVIVA NP(S) 20:20(14) (cynbthoammodoc);

3. APAVIVA NPK(S) 15:15:15(10) (komnnekcHoe ygobpeHue ¢ cepoi);

4. APAVIVA NPK(S) 8:19:29(3) (komnnekcHoe yaobpeHune c cepon);

5. APAVIVA NPK(S) 10:20:20(6) (komnnekcHoe yaobpeHue c cepon);

6. APAVIVA NPK(S) 8:24:24(3) (komnnekcHoe yaobpeHue ¢ cepon).

MecTto npoBegenunsa onbiTa: Bonrorpagckas obnactb, N. [OpHbIA, CEBOOOOPOTHBIN Yy4a-
ctok B HOLOIN «MHHOBaumMoHHas gepeBHA» Bonrorpagckoro FAY. Arpoxmmudeckas xapakrepu-
CTMKa: NMOYBa ONbITHOMO y4YacTKa CBETIO-KaLITaHOBas TshKenocyrnmHucrasa, rymyc 1,7%, ypoBeHb
pH 7,5. CopoepxaHve ammoHunHoro asota (NH4) — 5,5 mr/kr, HutpaTtHoro asota (NOj) — 12,5
mr/kr, noasmxHoro gocdopa (P20s) — 40,8 mr/kr, o6meHHoro kanus (K,O) — 338 mr/kr noyssbl.

MpoBeAeHUe NONEBOro MENKOAENSIHOUHOrO OnbiTa (pa3mep AensHku — 20 M2, BapuaHTa —
80 M2). O6was nnowaab onbita — 480 M2, MoBTOpHOCTL — 4-X KpaTHas. O6bLEKTOM uccnenoBa-
HUS Obin copT BormkaHuH. MNMpealuecTBytoLen KynbTypor ABNANcA spoBon S4YMeHb, nocne yoopku
KOTOPOro B Ka4eCTBe OCHOBHOWM 06paboTKM MO4YBbI MpUMEHANach rnybokas oTBarnbHas Bcrnallka
Ha 0,25 — 0,27 m. nnyrom NH -4 — 35.

BeceHHMe paboTbl BkNOYANM HECKOSMBbKO TEXHOMOrMYECKMX onepawumin: nokpoBHoe GopoHo-
BaHMe 3yboBbIMM DOpOHaMU B ABa Cnefa; ABE KynbTUBaLMK, BrtoYarolwme obpabotky Ha 0,10 —
0,12 m u nocneaytoutyto nod noces HyTa Ha 0,06-0,08 m. INpn npoBeaeHnn NpeanoceBHON KynbTuBa-
umm 6bIno BHeceHO no 150 Kr B ¢b.B. KaXkaoro Buaa MMHepasnbHbiX yao0peHUin No BapnaHTam onbiTa.

lMoceB cemsiH HyTa npoBenu Ha rmybuHy 0,06 M, korga Temnepartypa No4Bbl B 3TOM Croe
coctaeuna 12 — 14 °C. Hopwma BbiceBa coctaBuna 600 Tbic/ra Bcxoxux ceMsiH. MNogcueT Guono-
rMYeckon ypoxanHocTu onpeaensnu 3a 10 gHen Ao y6opku. Youpanu HyT NpsiMbiM KOMGanHMpo-
BaHWeM Mo AensiHkam onbITa.

OnpepeneHne CTPYKTYpbl ypoXKasd NpoBedeHO MO METOAMKE, COrNacHO OCHOBaM Hay4HbIX
nccnenoBaHui B arpoHoMumn. CtaTtuctmnyeckas obpaboTka AaHHbIX MPOBEAEHA METOAOM AUchep-
cnoHHoro aHanusa no b. A. Jocnexosy [6].
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Pe3synbTathl n o6cyxpgeHune. Knmmar 30HbI NpoBEOEHNS ONbITOB PE3KO KOHTUHEHTarb-
HbI M JOCTaTOMHO U3MEHYMBBLIN. TemnepaTypa Bo3ayxa no MHOrofeTHMM 3Ha4YeHUsIM JocTaTou-
HO BbiCOKasi n cocTasnsieT +8,7 °C. >Kapkumn gHAMKM B uione-aBrycte cpegHerogosasl Temnepa-
Typa Bo3gyxa MOXeT gocturatb 4o +39...+45 0C, a B OYeHb XornogHble MecsLbl sHBapb-deBparb
Temnepatypa B oTAerbHble AHNU MOXeT onyckaTbcs 4o -36...-41°C. YKapkumn gHsaMKU uionga nnu
aBrycra Temneparypa NOBEPXHOCTM NOYBbI CNOCOOHA NOBbLICMTLCA 40 60 °C. XonogHbIMK 3nMa-
MW MakcuMmarnbHasi rnybvHa npomep3aHusa noysbl O6biBaeT 80 cm. OTHOCUTENbHAs BRAXHOCTb
BO34yxa neTom ObliBaeT HU3KOM U onyckaetcsa Ao 47%, 3umon — Bbicokasa u gocturaeT 83%. Jle-
TOM BII@XHOCTb BO3AyXa MOXeT onyckatbcst Hmxke 30%, Y4TO ABNSIeTCA XapaKTepHbIM ANs 3acyLu-
NUBBIX U CYXOBEWHbIX nepnoaos. CpegHEMHOroNeTHee KONMMYECTBO OCAAKOB 3a O paBHAETCS
278 mm. OgHako KBapTanbHO OCaKu pacnpenenstoTcs HepaBHOMEpPHO [7, 14].

B tennbin nepunopg roga BbinagaeT 6oree NonoBuHbI aTMocdepHbIX ocaakoB. B aTo Bpe-
MS OXOM B BonbLUEen CTENEHN MMEIOT NMBHEBLIV XapakTep, B pe3ynbTaTe Yero yMmeHbLIaeTcsa ux
NPOayKTUBHOCTbL [5].

N 2 (74), 2024

Ocapgku 2022 r, mm Ocagku 2023 r, mm

M Man WIOHE MUWNL W aBrycr o Man WIOHL M WoasL Easrycr

PucyHok 1 — KonndecTBo BbinaBLLMX OCAAKOB 3a BpeMs Beretaumm HyTa, 2022-2023 rr.
Figure 1 — Amount of precipitation during the chickpea growing season, 2022-2023

AHanmampyst pucyHok 1, MOXHO OTMETUTb, YTO KOMWYECTBO BbIMaBLUMX OCAAKOB ObINo
GrM3KO K CpeaHEMHOroneTHUM 3HaveHnam. Tak, B 2022 rogy B Mae 0CafKOB BbiNano Ha 23 MM
bonble, yem B 2023 r., B ntoHe 2022 r B nepunopg LBETeEHNUS — NNogoobpasoBaHns KONMNYECTBO
ocagkoB Obino HMxe Ha 11 MM no cpaBHeHuto ¢ 2023 r., a B nepuod hopMMpoBaHUs 3epHa B
nione 2022 ocagkoB BbiNano Ha 12 MM MeHbLUEe. HeCMOTpSA Ha pasHoe KOSIMYECTBO OCaAKOB Mo
Mecsuam, Nx cymma 3a nepumos Beretaumm 6bina NnpakTMyeckm O4MHaKkoBow U coctasnna B 2022 r
93,3 MM a, B 2023 1 — 97 mm.

Tabnuua 1 — CTpykTypa ypoxas HyTa B onbiTe 2022-2023 rr.
Table 1 — The structure of the chickpea harvest in the experiment, 2022-2023

Konuyectso
KonnyecTtBo | 3epeH ¢ pacte- | Macca 3epHa
. Bb'f:OTa pacre- 60608, WT/ Hus, WwT / C pacTeHus, r/ BMOJ'lorw-leCKaﬂ
BapwvaHT / Variant | Hun, cm / Plant Number of Number of Grain weight YpPOXanHOCTb, T/ra /
height, cm beans, pcs |grains per plant,| per plant, g Biological yield, t/ha
pcs

1. APAVIVA NP
12:52 (KOHTPOTb) 30,7 24 29 4,48 2,24
2. APAVIVA NP(S)
20:20(14) 31,3 26 30 3,86 1,93
3. APAVIVA NPK(S)
15:15:15(10) 31,7 27 31 4,64 2,32
4. APAVIVA NPK(S)
8:19:29(3) 29,7 25 30 4,94 2,47
5. APAVIVA NPK(S)
10:20:20(6) 31,3 27 30 3,74 1,87
6. APAVIVA NPK(S)
8:24:24(3) 30.7 28 31 3,96 1,98

HCPys — 0,19 (2022 1.);
HCPys — 0,20 (2023 T.).

144



*kickk H3BECTHA Fkxkk

HH>XHEBOAXCKOIo ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE

N 2 (74), 2024

Bonblloe 3HavyeHWe Ons NosnyyYeHUs BbICOKUX YPOXaeB HyTa MMEET MPUMEHEHNE MUHEe-
panbHbIX yoobpeHuin. B nepsByto ouvepenb, HEOOX0OMMO CMOCOOCTBOBaTL Pa3BUTUIO KOPHEBOW
cuctembl. Ecnn y HyTta 6yaeT cnabo pasBuTas KOpHeBas cucTema, TO TONKy OT pacTeHus He By-
OET: 3TO OOMH N3 CaMblX BaXXHbIX OPraHoB, OH «paboTaeT» BeCb CE30H U MW NOBPEXAEHUN KOP-
Hel pacTeHne MOXET 1 BoBCe NOrMbHyTh [8, 16].

HyT, kak 6060Bas kynbTypa, Npexae Bcero, HyxxaaeTcs B POCHOPHOM M KanMNHOM nuTa-
Hun. Mpn oBpaboTke ceMsiH pU30TOPHMHOM UMK a30TOBUTOM OH MOXKET ABe TpeTu CBOEeW Mo-
TpeBHOCTM B a30Te yAOBNETBOPUTL B pesynbTaTe cumMObnoTnyeckon asotdumkcauun. B HekoTopbIX
cnyyasx LenecoobpasHo BHECEHWe a30THbIX YAOOPEHMIN, OKasblBaloLWMX NOMOXUTENbHOE BNUS-
HWe Ha pacTeHusi B nepBble hasbl pocTa u pa3suTusa. MakcumanoHoe notTpebneHne nutaTens-
HbIX BELLECTB OTMeYaeTCcs B Nepuos LBETEHNE — Ha4Yano co3peBaHus cemMsiH. HopMbl yoobpeHuii
paccynTLIBAOTCA B 3aBUCMMOCTM OT 3W(PEKTUBHOrO NIIOAOPOAUSA NOYB M YPOBHS NIaHUpyemon
ypoxXanHocTh. YaobpeHusa crieqyeT BHOCUTbL NMOA OCHOBHYIO 06paboTKy, 3a UCKNIOYeHeM a3oTa,
KOTOPbIA BHOCUTCS NOA NPeanOCEBHYIO KyNbTUBaUNo, N Pqg . 20 BHOCAT Npu NoceBe B pAOKN B BU-
e rpaHynupoBaHHoro cynepdocdara [3].

Mbl npumeHsaem yoobpeHus ¢ MOBbILEHHBIM CoAaepkaHueM ¢hocdopa, Tak Kak 31O Cro-
cobCTBYET Pa3BUTUIO MOLLHOM KOPHEBOMW CUCTEMBI. HY)XXHO y4uTbIBaThb, YTO NPU BHECEHUM YOOO-
pPEeHWI B MOYBY BaXHYK ponb OyaeT mrpaTb MX PacTBOPUMOCTb — YEM fyylle pacTBOPMMOCTb,
TEM BblLLE UX YCBaMBaeMOCTb pacTeHunem [1].

UTo KacaeTca MUKPOSNEMEHTOB ANSA HyTa, TO OHW HEOOXOAMMBI EMY B O4EHb HEDONbLUNX
KOnmMyecTBax, OOHAKO peakuus Ha ux geduunt Bcerga ObiBaeT O4eHb OCTPOM, OCOBEHHO Mpu
cnmburoTudeckon asotdumkcaumn. HegoctaTtok Ux pes3ko CHUXaEeT, a MHoraa uckno4vaeT dukca-
UM asoTa Bo3fdyxa. Hambonbliyto BaxHOCTb npegcTtaBnsioT 6op n MonubaeH. MonunbaeH
y4acTByeT B npoueccax dmkcaumm asota n3 atmocdepbl KnybeHbkoBbiMM GakTepuamn. bop
cTumMynupyeTt obpasoBaHve 3aBa3en, npegynpexgaeTr ux onageHne, cnocobCcTByeT pasBUTUIO
PenpPOAYKTUBHBLIX OpPraHoB M NPOBOASLUMX COCY[OB, OKa3bliBaeT MOMOXUTENbHOE BMWUSIHUE Ha
CUHTe3 psga pepmeHTos [11, 12, 13].

B xome npoBefeHust uccnenoBaHuii NO BHECEHUKD MUHEpanbHbIX yAoOOpeHun ycTa-
HOBJIEHO, YTO BbICOTA pacTeHM NO BapuaHTam onbiTa konebanacbk ot 29,7 go 31,7 cM Ha Ba-
punaHTax NP(S) 20:20(14), NPK(S) 10:20:20(6), NPK(S) 15:15:15(10), pacTteHus 6binun BhbiLLe,
yem Ha BapmaHTax NP 12:52, NPK(S) 8:24:24(3) n NPK(S) 8:19:29(3) Ha 1-2 cm cooTBeT-
CTBEHHO.

KonunuectBo ccopmupoBasLunxcs 6060 Ha BapuaHTe NPK(S) 8:24:24(3) 6bino Makcu-
ManbHbIM — 28 WwT. Ha BapuaHTax NPK(S) 10:20:20(6), NPK(S) 15:15:15(10) konnyecTtso 60608
CHU3WMOCb J0 27 1 HauMeHbLLee KonnyecTBo cdopmmupoBanoch Ha BapmaHTax NP(S) 20:20(14),
NPK(S) 8:19:29(3), NP 12:52 — 26, 25 1 24 T COOTBETCTBEHHO.

KonunuecTBo 3epeH C pacTeHnsi No BCEM BapuaHTaMm OnbiTa pasfm4yanocb He 3Ha4YUTENbHO
oT 29 go 31 wrT. a BOT Macca 3epHa bbina pasnu4yHONi, YTO B CBOK ovepenb MOBMMSNO Ha dop-
MUPOBaHNE YPOXaNHOCTW.

MakcumanbHas ypoxanHocTb 3admkenpoBaHa Ha BapnaHte NPK(S) 8:19:29(3) — 2,47 T/ra.
Ha BapuaHtax NPK(S) 15:15:15(10) n NP 12:52 ypoxaiHoCTb CHu3unacb o 2,32 u 2,24 T/ra.
HaumeHblune nokasatenu MeHee 2 T/ra oTMedeHbl Ha BapuaHTax NPK(S) 8:24:24(3), NP(S)
20:20(14), NPK(S) 10:20:20(6) — 1,97, 1,93 1 1,87 T/ra COOTBETCTBEHHO.

OpaHum 13 Hambonee 3aTpaTHbIX ANIEMEHTOB TEXHOMOMMK, KOTOpble hopMUpytoT obLLme 3a-
TpaTbl Ha BbipalUMBaHME KyrnbTypbl, ABNAOTCA yAoOpeHns. AHann3 aKOHOMUYECKon adhPeKTUBHO-
CTW BO3A€EnNbIBaHUA HyTa MPU NCMONb30BaHNM pasnmMyHbIX POHOB MUHEPAarbHOIO NMTaHUS Nokasarn,
4YTO BHeceHue cynbdoammodoca NP(S) 20:20(14) 6bino ¢ HaMMmeHbWMMK 3aTpaTamn — 32879
py6./ra npn ypoBHe peHTabenbHocTn — 193%. Ha BapnaHTe NPK(S) 15:15:15(10) 3atpaTtbl BO3-
pocnn Ha 2070 py6., peHTabenbHOCTb NpK 3TOM noBbicunack Ha 38%. MNpu BHeceHMM ammodboca
NP 12:52 3atpatbl ObinvM MakcMmMmanbHbiMn — 37647 py6., @ peHTabenbHOCTb Obina Huxe Hannyy-
wero BapuaHta Ha 45%. MNpumenernne NPK(S) 8:19:29(3) cnocobcTBoBano CyLecTtBEHHOMY Mo-
BblLLIEHMIO 3aTpaT o 36098 py6. ¢ makcumanbHom adEKTUBHOCTLIO — 242%. MNpn NpakTu4ecku
OLMHaKOBbLIX 3aTpaTax HanmeHbLUNIA 3adhdpekT 3aperncTpmpoBaH Ha BapuaHTax NPK(S) 10:20:20(6)
n NPK(S) 8:24:24(3). 3necb peHTabenbHOCTb CHM3MNack Ha 64 n 78% COOTBETCTBEHHO.
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Tabnuua 2 — JkoHomuveckas appekTUBHOCTb BO3aeNbiBaHWA HyTa BormkaHuH, 2022-2023 rr.
Table 2 — Economic efficiency of cultivation chickpea Volzhanin, 2022-2023

3aTparthl, CTonmocTb Yuctbin Penta-
Y e 6. 1a 1 | CCOCCTOW | oo oBoii npo- | aoxon Ha 1 | Ger-
. poxa- | py MOCTb P AOXOA
BapwaHT / Variant HocTb,T/ra /| ra/ Costs, 6.7/ éelf aykumu, py6./ra/| T, pyb. / Net | HocTb,
Yield, tha | RUB per 1 pc%ét rub/t Cost of gross |incomeper1| %/
hectare 7777 | output, rub/ha ton,rub |Rent, %
1. APAVIVA NP 12:52 (koHTpOsb) 2,24 37647 16806 112000 33194 197
2. APAVIVA NP(S) 20:20(14) 1,93 32879 17035 96500 32965 193
3. APAVIVA NPK(S) 15:15:15(10) 2,32 34949 15064 116000 34936 231
4. APAVIVA NPK(S) 8:19:29(3) 2,47 36098 14614 123500 35386 242
5. APAVIVA NPK(S) 10:20:20(6) 1,87 35329 18892 93500 31108 164
6. APAVIVA NPK(S) 8:24:24(3) 1,98 35512 17935 99000 32065 178

BbiBoAabl. B pe3synbTate npoBegeHHbIX UCCreqoBaHuii, No CPaBHUTENbHOW OLEHKe, BIUSHUS
WHHOBALIMOHHbIX MAapOK MUHEparibHbIX yA0OPEeHUi A Ha POCT U pa3BUTUE PacTEHUIA HyTa YCTaHOBIEHO,
470 Ha BapuaHTax NP(S) 20:20(14), NPK(S) 10:20:20(6), NPK(S) 15:15:15(10), pacTeHusi bbinu BbliLle
Ha 1-2 cm yeM Ha BapuaHTax NP 12:52, NPK(S) 8:24:24(3) n NPK(S) 8:19:29(3).

BHeceHne NPK(S) 8:24:24(3), NPK(S) 10:20:20(6), NPK(S) 15:15:15(10) B pose 150 «kr/ra
yBenuumBaeT konmdecTso 60608 Ha 2-4 WT. C pacTeHus.

MpegnoceBHoe BHeceHne NP 12:52, NPK(S) 15:15:15(10), NPK(S) 8:19:29(3) B pose 150
Kr/ra cnocobCTBYET NOMYyYEHMIO YPOXKaHOCTU OT 2,24 o 2,47 T/ra ¢ peHTabenbHOCTbIO MPOM3BOACTBA
ot 197 no 242%.

Conclusions. As a result of comparative experience in studying the effect of mineral fertilizers
on the growth and development of chickpea plants, it was established that in the variants NP(S)
20:20(14), NPK(S) 10:20:20(6), NPK(S) 15: 15:15(10), the plants were 1-2 cm taller than on the vari-
ants NP 12:52, NPK(S) 8:24:24(3) and NPK(S) 8:19:29(3).

Application of NPK(S) 8:24:24(3), NPK(S) 10:20:20(6), NPK(S) 15:15:15(10) at a dose of 150
kg/ha increases the number of beans by 2-4 pcs per plant.

Pre-sowing application of NP 12:52, NPK(S) 15:15:15(10), NPK(S) 8:19:29(3) at a dose of 150
kg/ha helps to obtain a yield of 2.24 to 2.47 tons /ha with production profitability from 197 to 242%.
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Summary
The article discusses the morphological parameters of annual apple seedlings in the technology of
growing them using biologically active fertilizer "Biagum", prepared on the basis of bird droppings. The
results of the study show that the rational dose of fertilizer application during planting is 2 t/ha, but dur-
ing the correlation analysis it was found that the growth rates of seedlings significantly depend on the
apple variety, the studied varieties differ significantly in terms of growth rates depending on the doses
of fertilizer application
Abstract

Introduction. One of the conditions for effectiveness when planting orchards is the use of high-quality
planting material, and an important mechanism for influencing their growth is the application of both
organic and mineral fertilizers. The desire to get a faster response from seedlings and ignorance of the
consequences of excessive application of fertilizer leads to an unreasonable increase in application
rates. In addition to economic inexpediency, there is also an environmental side of the problem; uncon-
trolled application of fertilizers can disrupt the mineral balance of the soil and negatively affect the
productivity of the ecosystem. The way to increase growth and obtain environmentally friendly products
is the rational use of fertilizers, with strict adherence to doses, timing and methods of application. Ma-
terials and methods. When conducting research, a systematic approach was used to study the influ-
ence of soil conditions on the development of apple tree seedlings using generally accepted methods
of conducting experiments: the morphology of fruit and berry plants and methods for studying it, ac-
counting for plant development, guidelines for diagnosing the mineral nutrition of apple trees and other
horticultural crops. According to the program and methodology, when planting experimental plots with
annual apple tree seedlings, an analysis of the initial state of nutrients and morphological parameters
of the plant was carried out. Recording and recording of indicators of growth and increase in the diam-
eter of the root collar was carried out once every 14 days, with the results being recorded in an obser-
vation log. Object of study: annual apple tree seedlings of three varieties on a pome rootstock on
sod-podzolic loamy cultivated soil with various doses of organic fertilizer Biagum. Purpose of the
study: to establish the dependence of the influence of different doses of biologically active organic
fertilizer Biagum on the morphological parameters of annual fruit seedlings. Results. Research has
shown that the survival rate of annual apple tree seedlings at all doses was 100%; during a phytosani-
tary analysis, it was established that the planting material is not susceptible to disease and can be
used in further research. It has been established that the greatest increase in the height of seedlings in
all apple tree varieties is observed at a fertilizer dose of 2 t/ha; the yield of first grade seedlings ac-
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