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€ 2019 no 2022 200b! Ha YepHo3emax 06bIKHOBEHHbIX 8 Bonzoepadckoli obnacmu u3y4anocs 8auUSHUE NPUEMOB OCHOBHOU 06pabomku
no4sbl Ha NPOOYKMUBHOCMb PA3UYHbIX 2U6PUO0B NOOCONHEYHUKA, BO30/IbIBACMBIX N0 MeXHOM02UU IKcnpeccaH. Cxema onbima
BKMII0YANA U3ydeHue 08yx hakmopos: Pakmop A — npoyeccs! ocHOBHOL 0bpabomku noy4ss! (4 sapuaHma): A1 — omsansHas
scnawka (11H-8-35) Ha enybuHy 0,25-0,27 M, koHmpoas; A2 — yu3senesarue (1TH-8-35 ¢ paboyumu opeaHamu PAHY0) Ha 0,35-0,37 m;
A3 — wenesaHue c nosepxHocmHsim ywupumenem (TH-8-35 ¢ paboyumu opeaHamu PAHYO yepes 0,7 m, 8 KoMmnaekmayuu «y3koe
donomoy + ywupumens) Ha 0,35-0,37 m; A4 — nosepxHocmHas obpabomka Ha 0,10-0,12 m (BAM — 6 m). Gakmop B - 2ubpudsi
NoOCONHeYHUKA, NpeOHa3HayYeHHble N00 MexHoI02uio ¢ 2epbuyudom Ikcnpecc. HaumeHbwas n1omHOCMb N0YBbI 8 CpeOHeM 3a
Be2emayUoHHbI( nepuod oKazanacsL Ha sapuaHme omsansbHol scnawku TH-4-35 Ha enybuHy 0,25-0,27 M U pasHANACH 8 CpedHem
3a 2020-2022 22. 8 cnoe 0-0,4 m 1,18 m/m>. Ha sapuaHme pbix/ieHUs YusenbHbIMU paboyumu opeaHamu «PaHyo» Ha enybuHy
0,35-0,37 m c o6opomom naacma Ha 0,15-0,17 M 8 cpeOHem 3a Be2emayUOHHbI( nepuod, n1omHocms noyssl cocmagasna 1,11 m/m.
Ha sapuarme nosepxHocmHoli o6pabomku Ha 0,10-0,12 m (B[JM — 6 m) 8 cpedHem 3a BecemayuoHHbIl nepuod naomHoOCmMb N0Y8bI
6bi1a Haubonswel u cocmasaana 1,3 m/m?. Haubonswas 8aaxHocms om 8cx0008 NOOCONHEYHUKA 00 (hOPMUPOBAHUS MACTOCEMSH
YCMAHABAUBAAACH HA BAPUAHMAX YU3EJbHO20 PbixNeHUs pabodum opeaHom «Panyo» Ha 0,35-0,37 m ¢ obopomom naacma Ha 0,15—
0,17 M. HaumeHbwas 8aaxHOCMb 0KA3a1aCh HA BAPUAHMAx nosepxHocmHol o6pabomku Ha 0,10-0,12 m (BM — 6 m). Haubonbuii
(omocuHmemuyeckuli nomeHyuan nodconHe4HUKa gopmuposanca y eubpuda 1 64J1E 25 Ha sapuaHme 4u3enbHO20 PbIXIEHUA
paboyum opeaHom «PaHyo» Ha 0,35-0,37 M ¢ obopomom naacma Ha 0,15-0,17 m. Hau6osbuiee Koauyecmso cyxoli 6uoMaccsi
7,84 m/2a 8 cpedHem 3a 2020-2022 200bl OKA3AIOCh HA BAPUAHME YU3EJIbHO20 PbixeHUs paboyum opeaHom «PaHyo» Ha 0,35-0,37 M
¢ obopomom nnacma Ha 0,15-0,17 m y eubpuda JII 59580. Haubonbwas ypoxaliHocms nodcoHeyHUKa 8 cpedHem 3a 2020-2022 22.
¢opmuposanacs y 2ubpuda JiI 59580 Ha sapuaHme 4u3enbHO20 pbixaeHus «Panyo» Ha enybuHry 0,35-0,37 m c obopomom naacma
Ha 0,15-0,17 m pasHanace 3,56 m/2a. HaumeHbwas ypoxaliHocms n00CONHeYHUKA 8 cpedHem 3a 2020-2022 22. ¢hopmuposanace
Y eubpuda Cymuko Ha sapuaxHme nosepxHocmHol obpabomku Ha 0,10-0,12 m (B[JM — 6 m) u pasHanace 1,53 m/za.

KnioueBble c10Ba: BCNaLlLKa, YM3eNeBaHNE, WeNeBaHNe, ANCKOBAHUE, NOACONHEYHUK, TEXHONOTUSA 3KcnpeccaH.

BBeaenue

TToACOAHEYHUK, HA CETOAHSIITHUN A€Hb, SIBASIETCS
OAHOI M3 CaMBbIX PeHTAOCABHBIX MACAUYHBIX KYALTYD B
Poccuiickont Meaepannu. B Mupe B IOCACAHEE BpeMs,
B CBSI3U CO CTPEMUTEABHBIM Pa3BUTHEM HAYIHO-TEXHU-
YeCKOTO IIPOrpecca B YACTW MHHOBALMOHHBIX CPEACTB
3aIINTBLI PACTEHUI OT COPHOM PACTUTEABHOCTH, HOAC3HEN
71 BpEAUTEACH, BCE Yallle TTOSBASIIOTCS HOBbIe TEXHOAOTUN
BO3ACABIBAHNS CEABCKOXO3SVICTBEHHBIX KYABTYP Ha OCHOBE
COBPEMEHHBIX [eCTUIIMAOB [1-3].

[Inporoe pasButHe B IPOU3BOACTBE, B TOM UUCAE U
POCCUIICKUX arpapueB, ysKe HAUMHAIOT IIOAyYaTh TAKUe CU-
CTeMBl, IIPIMEHsIeMble TIPU BO3ACABIBAHIN TTIOACOAHEYHIIKA,
kak Kanoduaa, Kanoduaa Iatoc, Aureaerre, DKcrpeccan
n Apyrue TexHoaoruu [4-6].

Panee ITOACOAHEYHUK BO3ACABIBAACS 110 OOBIYHOM,
TaK Ha3bIBA€MOM TPAAMLIMOHHON TexHoArornu. CHavara
3TO OBIAM COPTa. 3aTeM TOSBUAUCH TUOPUABI, KOTOPHIE
OTMEYAAVCH ITOBBIITICHHO ITPOAYKTUBHOCTD TI0 CPABHEHUIO
¢ copramu, 60Aee BBICOKON TeXHOAOTUYHOCTBIO, BEIPOB-
HEHHOCTbBIO [7-9].

Ne1 2024 Teopernveckue u npuknagHbie npo6nemsi AMK

[OPUABL TIOACOAHEUHMKA, KaK U APYTUX KYABTYD, B
CBOIO O4€PEAb TPeOOBATEABHBI K CO3AQHIIO OAATOIIPUATHBIX
YCAOBUI, TIAOAOPOAMIO TI0UBbI, TNIIEBOMY, TETIAOBOMY M
BOAHOMY PeyKINMaM TI0UBBI, arPOPU3NHIECKIM [TOKA3ATEAsIM,
OIITUMAABHOM 00paboTKe 110uBbI [10-12].

MaTepuaA 1 METOADBI UCCACAOBAHUS

C 2019 mo 2022 roab! Ha YepHO3eMaX OOBIKHOBEHHBIX
B BOATOTPaACKO 00AACTH M3YUaAOCh BAWISTHIE TIPUEMOB
OCHOBHO! 00Pa0OTKM TIOYBLI HAa TIPOAYKTUBHOCTD Pas-
AUYHBIX TMOPUAOB TIOACOAHEYHMKA, BO3ACABIBAEMBIX TI0
TEXHOAOTUN DKCIIPECCaH.

CxeMa OIIBITA BRAIOYAAd M3yUeHUE ABYX (DAKTOPOB:
@akTop A — IIPOIIECCHI OCHOBHOM 00PabOTKY MOUBHI (ve-
THIpe BAPMAHTA): A, — OTBaAbHas BCIIAIIKA (TTH-8-35) na
ray6ury 0,25-0,27 M, KOHTPOAB; A, — UM3eAeBaHME (TTH-
8-35 ¢ pabounmu opranamu PAHYO) na 0,35-0,37 wm;
A, —TmeAeBaHMe C TIOBEPXHOCTHBIM yrmpuTeaem (TTH-8-35
¢ pabounmu opranamu PAHYO depes 0,7 M, B KOMITAEKTa-
MM «y3KOE AOAOTO» + ymmpuTeab) Ha 0,35-0,37 m; A, —
moBepxHOCTHAsT 06padoTtka Ha 0,10-0,12 M (BAM — 6 ™).



O6wee 3emnenenve, pacTeHUEBOLACTBO

@akTop B - ru6pUAbI TIOACOAHEUHUKA, TIPeAHA3HAUCHHbIE
TI0A TeXHOAOTHIO C TepOUIINAOM DKCIIPecc.

Pe3yabraTsl nccaeAoBaHMA
" UX 00Cy’KACHHE

[TaoTHOCTB 1104BHL, cpeatee B caoe 0—-0,4 M B cpeaHeM
3a BETreTallOHHbBII T1IePUOA, B cpeaHeM 3a 2020-2022 rr.
TIpU OTBAABHOW BCHamke Tayrom [1H-4-35 na rayouny
0,25-0,27 M pasusiaach 1,18 t/m’ (maén. 1). Ha Bapuante
PBIXACHNS YN3eABHBIMU PAOOUNMU OpraHamu « Panuo» Ha
rayouny 0,35-0,37 M ¢ o6opoTom naacta Ha 0,15-0,17 M
B CPEAHEM 32 BereTAIIVIOHHDIN TIePHOA, TIAOTHOCTD TIOUYBBI
coctasasiaa 1,11 1/m°. Ha BapuanTe 1meaesatust Ha TAyOUHY
0,35-0,37 M C TIOBEPXHOCTHBIM YIIUPUTEAEM C Pab0UnMUI
opranamu PAHYO uepes 0,7 m Ha rayouny 0,1-0,12 m B
CPEeAHEeM 3a BEreTAIIMOHHbIN MePUOA, TIAOTHOCTD TOYBLI
paBHsaachl,15 /M. Ha BapuanTe moBepxHOCTHON 06pa-
6otkn Ha 0,1-0,12 m (BAM — 6 M) B cpeAHeM 3a BereTa-
LIIOHHBII TIEPHOA TTAOTHOCTb TIOUBbI COCTaBAsIAG 1,3 /M.

B cpeanem 3a 2020-2022 rT. BeCHON K MOMEHTY
CeBa TIOACOAHCYHMKA HAMOOABIIAS BAKHOCTD CAOS TIO-
uBel 0-0,4 M $puKCHpOBAAACH HA BAPMAHTAX UM3EABHOTO
prixaeHMs pabounmM opraHoM «Paruox» Ha 0,35-0,37 M ¢
o6oporom maacta Ha 0,15-0,17 M u cocrasasiaa 80,4 %.
DoAblllee HAKOIIACHME BAATKM B TeUeHUE OCEHHE-3MHETO
TIEPMOA Ha UM3€AbHBIX BAPUAHTAX OO bSACHICTCS BEAYNHOMN
TAYOMHBI PBIXACHISI, PA3PYIICHIEM TIAY’KHOM TIOAOIIIBHI, a
OTCIOAQ - YAYUIlIEHEM BOAOIIPOHUIIAEMOCTH, CKBAYKHOCTU
7 APYTUX arpoU3NUeCKIX CBOVICTB TIOUBbL.

Haumenbias BAaKHOCTb caost 11ouBbl 0—0,4 M OT-
Me4aAach Ha BapUaHTe MOBEPXHOCTHON 0OPabOTKMU Ha
0,10-0,12 M (BAM — 6 M) 4TO, OUEBHAHO, IIPOUCXOAUAO
13-33 YBEAUYEHWsI IAOTHOCTH TIOUBbI 11 YMEHBIIIEHUSI T10-
posroctu (puc. 1). Pasunia BO BA@KHOCTH CAOSL [1OUBBL
0-0,4 M ¢ HanbGOABIINM 3HAYEeHMEM cocTaBasiaa 12,4%,
BA@KHOCTb paBHsiAaCh 68%.

B pesyabrare, HanOOABIIAST BAQSKHOCTb CAOSL TIOUBbBL
0-0,4 M BCe TOABI MCCAEAOBAHUIT OT BCXOAOB TIOACOAHEY-
HUKA A0 (POPMUPOBAHIISI MACAOCEMSIH YCTAHABAMBAAACH HA
BAPUAHTAX YN3EABHOTO PBIXACHUS pabourM opraHoM « PaH-
yvo» Ha 0,35-0,37 M ¢ o6opoTom naacta Ha 0,15-0,17 m.
Hawumenbitas BAaKHOCTb cA0st T104Bbl 0—0,4 M BCe TOABI
WCCACAOBAHUI OT BCXOAOB IIOACOAHEUHUKA A0 dopMuU-
POBAHUSI MACAOCEMSIH yCTaHABAMBAAACH HA BAPUAHTAX
I0BepxXHOCTHOU 00padoTku Ha 0,1-0,12 M (FAM — 6 m).

B pesyabrare onpeseaeHust POTOCUHTETIIECKOTO 110~
TeHIMAaAa TnOPUAOB IoacoaHedHnKa Cymuko, Al 59580 u
IT64AE 25, BO3A€ABIBAEMBIX T10 TEXHOAOTUM JKCITPECCaH,
T10 YeThIPEM PAa3ANYHBIM IIPUEMaM OCHOBHOUM 0O6pabOTKMI
TI0YBBL, OBIAO YCTAHOBACHO, YTO HAUMEHBIINI (POTOCUHTE-
TUYECKUI TTOTeHIMaA popmuposaacs y rudpruaa CymMuko
TIPU BO3ACABIBAHUN Ha BaprUaHTe MOBEPXHOCTHON 00paboT-
k1 10uBbl Ha 0,10-0,12 M (BAM — 6) (puc. 2). Hauboabirmit
(boToCHHTE TIMeCKUTT TIOTEHIINAA [TOACOAHEYHIKA (POPMU-
posaacs y ruopuaa [T 64AE 25 Ha BapuaHTe 413eABHOTO
pbixaeHMs pabounm opranom «Paruo» Ha 0,35-—0,37 M ¢
oboportom maacta Ha 0,15-0,17 m. Paznuria mexay nau-
MEHBIIIIM 1 HANOOABIIIM 3HaUeHIeM (DOTOCHHTETUUECKO-
TO TIOTeHIIMAAa COCTaBAsIAA 539%.

Ta6n. 1. NnoTHOCTb NOYBbI B CPeAHEM 32 BEreTalMoHHbIN Nepuop NoACONHEeYHUKA, cpeaHee B cnoe 0-0,4 m, T/m3

DaxTop A DaxTop B 2020 T. 2021 1. 2022 T Cpeanee
A, —Bcnamka iayrom TTH-8-35 1a 0,25-0,27 m, Cymuxko (K) 1,17 1,22 1,15 1,18
KOHTPOAL AT 59580 1,17 1,22 1,15 1,18
T1 64AE 25 1,17 1,22 1,15 1,18
A, — unseaeBanue padounmu opranamu PAHHO Cymuko 1,10 1,16 1,08 1,11
Ha 0,35-0,37 m AT 59580 1,10 1,16 1,08 1,11
IT 64AE 25 1,10 1,16 1,08 1,11
A3_ IIeAEBAHME C TIOBEPXHOCTHBIM YIIMPUTEAEM Cymnko 1,15 1,19 1,12 1,15
1a 0,35-0,37 m AT 59580 1,15 1,19 1,12 1,15
TT 64AE 25 1,15 1,19 1,12 1,15
A, — nosepxHoctHas o6paboTka Ha 0,10-0,12 m Cymuko 1,30 1,33 1,26 1,30
(BAM — 6 ). AT 59580 130 133 1,26 1,30
TT 64AE 25 1,30 1,33 1,26 1,30
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Puc. 1. iInHamuKa BNaxKHOCTM NOYBbI HA BapuaHTax 1-4, B cpeaHem 3a 2020-2022 rr., %
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Puc. 2. ®oTtocuHTeTUYECKUI NOTEHUMaN, cpegHee 32 2020-2022 rr., MaH. M2 cyT./ra: 0 — NI 64J1E 25;
O — JIF 59580; @ — Cymuko

Hanmenplree KOAMHMECTBO CyxXOil 6GUOMACChI HAIIMX
orbITax B cpeaHeM 32 2020—2022 TT. 6BIAO YCTAHOBACHO Y
ru6praa CyMIKO Ha BapUaHTe TIOBEPXHOCTHON 00PabOTKI
nousst Ha 0,10-0,12 M u paBusaace 3,76 1/ra. Y TOpmaos
AL 59580 n I'l' 64AE 25 cyxom 6roMacchl 0Ka3aA0Ch CO-
otserctserno Ha 0,78 n 0,49 1/ra 6oasmrte (puc. 3). Ha Ba-
pUaHTe OTBAABHOM BCHAIIKu NayroMm [TH-4-35 \a ray6uny
0,25-0,27 M KOAMYeCTBO CyXOl 6OMACCH YBEAUTIBAAACH
Ha 2,13-2,21 1/ra. Ha BapuanTe mieAeBaHns HA TAYOUHY
0,35-0,37 M C TIOBEPXHOCTHBIM YITUPUTEAEM C padodInMu
opraramu PAHYO wepes 0,7 m vHa tayoury 0,10-0,12 M KO-
AMYECTBO CyXOi OMOMACCHl yBeAMUMBAACS Ha 2,55—2,58 1/
ra. Ha BapranTe un3eAbHOTO PBIXACHNA PA0OUMM OPraHOM
«Pargo» 1a 0,35-0,37 M ¢ o6opoTom aacta Ha 0,15-0,17
M KOATYECTBO CyXOM OMOMACCH yBeAMIMAOCE Ha 3,25-3,30
T/ra. HanboabIIee KOAMIECTBO CYX0il GIOMACCHI B CPEAHEM
32 2020-2022 1T. 0Ka32A0Ch Ha BAPMAHTE YN3EABHOTO
prixaenust pabodanm opranom «Pamdo» Ha 0,35-0,37 M ¢
oboporom maacta Ha 0,15-0,17 my tmbpmaa AI' 59580 n
PpasHsiAOCh 7,84 T/Ta.

Han6oabmmast yposKaltHOCTb TIOACOAHEYHHKA B CPEA-
HeM 3a 2020-2022 rr. ¢popmMuposarace y rudpuaa
AI' 59580 Ha BapraHTe YM3eABHOTO PHIXACHIS « Pando» Ha
ray6uny 0,35-0,37 M ¢ o6opotom maacta Ha 0,15-0,17 m
paBsHsAach 3,56 T/ra. ¥ tubpmaa I1 64 AE 25 yposkaitHOCTb

6n1aa 0,12 1/ra MenbIne, a y rubpuaa Cymmrxo Ha 0,25 T/ra
MeHbIIle 1 cocTaBasiaa 3,31 1/ra. Ha BapmanTe meaesanust
Ha ray6uny 0,35-0,37 M ¢ IOBEpXHOCTHBIM YITUPUTEACM
¢ pabounmvn opraamu PAHYO wepes 0,7 M Ha TayOumy
0,1-0,12 M yposRallHOCTb TIOACOAHEYHWKA y THOPHUAA
AI' 59580 pasnsiaacey 3,33 1/ra. Y copta I1 64 AE 25 ypo-
sKantHOCTb Obiaa 0,05 T/ra mMenbmie, a y tubpuaa CyMuKo
Ha 0,24 T/ra MeHbIIe U cocTaBasiaa 3,19 T/ra. Bapmantet
Bcnamky nayrom [TH-4-35 na raybuny 0,27-0,3 M u
TPAAUIIMOHHOTO YM3€ABHOTO PHIXAeHUs «Panduo» Ha
ray6uny 0,35-0,37 M yCTyIaAm AQHHBIM BapHaHTaM 10
YPOKalTHOCTH TIOACOAHEYHMKA B cpeateM Ha 0,07-0,3 T
nHarekrape. Y rubpuaa AI' 59580 yporKaltHOCTb PaBHSAACH
3,26 1/ra. Y copta I[1 64 AE 25 yposkaitnocts 6122 0,15
T/Ta MeHbIne, a y ruopusa Cymuko Ha 0,25 T/ra MeHbIIe
u coctaBasiaa 3,01 1/ra.

Hanmenbimas yposKaltHOCTb TIOACOAHEYHIKA B CPEA-
nem 3a 2020-2022 rt. popmumposaracs y rubpraa Cymmuko
Ha BapMaHTe TIOBEPXHOCTHON 06padoTku Ha 0,1-0,12 m
(BAM — 6 ™) u paBHsiaach 1,53 1/ra, TO eCTh OKa3aAach Ha
2,03 1/ra uan B 2,32 paza MeHbIIIE TI0 CPABHEHUIO C YPO-
SKaTHOCTDIO y THOpraa Al 59580 Ha BapuaHTe UM3eALHOTO
peixaenust «Pando» Ha ray6uny 0,35-0,37 M ¢ 06opoTom
naacta Ha 0,15-0,17 M. Y tnbpuaa I 64 AE 25 yposxaii-
HOCTb Ha AQHHOM BapraHTe OCHOBHOM 0OPabOTKU MOYBBI
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Puc. 3. Cyxas 6uomacca B cpegHem 33 2020-2022 rr., 7/ra: 0 — NI 64JE 25; @ — JIT 59580; @ — CymuKo
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6b1aa 0,13 1/ra 6oabiie, a y rubpuaa Al 59580 na sapuante
noBepxHocTHOM 06padorku Ha 0,1-0,12 M (BAM — 6 M)
na 0,19 1/ra 6oabiiie u coctaBasiaa 1,72 1/ra.
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YTO HanMeHbIas CylmecTBeHHasl Pa3HOCTb BO BCE T'OABI
MCCACAOBAHUI He BBIXOAMAO 3a ITpEA€ADbL AOITYyCTMMbIX

UepPHO3eMHOM 30He BOATOrpaAcKoil 00AaCTH, TOKA3aAU, YTO
HanOoAee OITUMAABHBIM IIPUEMOM OCHOBHOM 00pa0OTKU
TIOYBBI TIOA TUOPHABI TIOACOAHEYHIIKE, BO3ACABIBAEMBIC T10
TeXHOAOTUH DKCIIpeccaH (T.e. C IpUMeHeHeM repOniinAa

HpOBeAeHl/Ie AUCIIEPCHMOHHOIO daHaAN3a IIOKA3dA0,
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Oxrcrpece) siBasteTcst unseaesanue [TH-8-35 ¢ pabounmu
opranamMu PAHYO na rayouny 0,35-0,37 m.
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SUNFLOWER PRODUCTIVITY DEPENDING ON THE METHODS OF BASIC TILLAGE

From 2019 to 2022, the influence of basic tillage techniques on the productivity of various sunflower hybrids
cultivated using Expressan technology was studied on ordinary chernozems in the Volgograd region. The scheme
of the experiment included the study of two factors: Factor A — the processes of basic tillage (4 options):

A1 —dump plowing (MON-8-35] to a depth of 0.25-0.27 m, control; A2 — chiseling (MON-8-35 with RANCH
workers) at 0.35-0.37 m; A3 — slitting with a surface expander (PN-8-35 with RANCH working bodies through
0.7 m, complete with a «narrow chisely + expander] by 0.35-0.37 m; A4 — surface treatment by 0.10-0.12 m
(BDM — 6.0 m). Factor B — sunflower hybrids designed for technology with herbicide Express. The lowest soil
density on average during the growing season turned out to be on the variant of dump plowing PN-4-35 to
a depth of 0.25-0.27 m and was equal on average for 2020-2022 in a layer of 0,-0.4 meters 1.18 t/m?5.

In the variant of loosening by chisel working bodies of the «Ranch» to a depth of 0.35-0.37 m with a reservoir
turnover of 0.15-0.17 m on average during the growing season, the soil density was 1.11 t/m?. In the variant
of surface treatment at O.10-0.12 m (BDM — 6 m), the average soil density during the growing season was the
highest and amounted to 1.30 t/m3. The highest humidity from sunflower seedlings to the formation of oilseeds
was established on the variants of chisel loosening by the working body of the «Ranch» at 0.35-0.37 m with a
reservoir turnover of O.15-0.17 m. The lowest humidity was found on the surface treatment options at
0.1-0.12 m (BDM — 6 m). The greatest photosynthetic potential of sunflower was formed in the hybrid P 64LE 25
on the variant of chisel loosening by the working organ «Ranchy by 0.35-0.37 m with a reservoir turnover
of 0.15-0.17 m. The largest amount of dry biomass of 7.84 t/ha on average for 2020-2022 turned out to be on
the variant of chisel loosening by the working body «Ranch» by 0.35-0.37 m with a reservoir turnover of O.15-
0.17 mfor the hybrid LG 59580. The highest sunflower yield on average for 2020-2022 was formed in the hybrid
LG 59580 on the variant of chisel loosening «Ranchy to a depth of 0.35-0.37 m with a reservoir turnover
of 0.15-0.17 m was 3.56 t/ha. The lowest sunflower yield on average for 2020-2022 was formed
in the Sumiko hybrid on the surface treatment variant by 0.1-0.12 m (BDM — 6 m) and was equal to 1.53 t/ha.

Key words: plowing, chiseling, slitting, disking, sunflower, Expressan technology.
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"Mpukacnuickuy arpapHbIv Hay4YHbIV LLEHTP POCCUACKoM akagemmm Hayk,
2 Bonrorpafckuvi rocyaapCTBEHHbIN arpapHbIv YHUBEPCUTET,
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CospemeHHoe 3emnedenue HayeeHo Ha NOUCK 6UO02uYecKux nymel NOBbILIEHUS YPOKATHOCMU 3@PHOBbIX KY/IbMYP B KOXKHbIX
pezuoHax Poccuu. VIMeHHO 8 3mux pe2uoHax MOXHO NoJy4ams 3epHo, omseyaiolyee mpebosaHusm nepepabamsisaryeli
npomsiwneHHocmu. Ho 00Ho8peMeHHO ¢ 3muM Heslb3s 3a6bIB8aMb U NPobaeMy CoXpaHeHus n1o0opodus no4ssl. [locmasneHHsId onsim
Obl/1 HANpasneH Ha peweHue 3mux npobem, Ymo 0CobeHHO BAXHO O/ 3aCYWUBLIX pe2UuoHO8. [TpumeHsemas Hamu npednocesHas
0bpabomka ceMAH 6uoy00bpeHUSMU HOBO20 NOKOJIeHUS, Npecned08aa Uesb NoBbIWeHUs NpodyKkmusHocmu mseepooli nweHuybl
U peleHue npobemsl ymunu3ayuu Waakos, 0CMarnLuecs nocie 8HeceHUs MUHepanbHblx y0obpeHul, 8 COCMas KOMOopbIX BX00AM
msxensie memannsl. KopHesas cucmema maepooli nweHuybl umeem omauyumesnbHbie 0C06eHHOCMU 0m KOPHeBoU MAacch! MA2KoU
nweHuysl. Ha kopHax meepdoli nweHuysl 06pasyemcs MUKopu3a, komopas obnadaem ocobeHHOCMbI0 Jy4uezo 83aumodelicmayem
¢ noygeHHoli buomol. B koHmakme ¢ 6uoydobpeHus co30aemcs YHUCOH, KOMOPBIL NON0KUMENbHO OMPAXaemcs Ha npoyecce
aKMUBU3AUUU PA3OKEHUS MAXeNbiX Memasinios. B onsim 6bi1u Bo8ne4eHb! patioHUpoBaHHbIE copma 018 OAHHO20 pe2uoHa U
6panuck nepcnekmusHble COpMa nweHUybl, OmauYarwuecs Hauboaee 8bICOKOU NpUCNocobIeHHOCMbIO U NAGCMUYHOCMbIO K
3aCyWaUBbIM YCA0BUAM. IKCnepumeHm ocywecmensncs 8 2018-2023 22. Ha 3emnenons3osaruu KOX «Enucees A.H», Haxodauwezocs
8 Muxatinosckom patioHe Bonzozpadckozo pezuoHa. [lo4ssl — yepHo3em wxHbIl. 06beKmamu u3bICKaHUsA Oblau 86I6PAHbI cOpma
msepdoli nweHuysl: KpacHokymka 13 (koHmpons) u [loHckas anezus (spossie opmel) u Azam [loHckol u AkcuHum (o3umsie
¢opmbi) ¢ npednocesHol 06pabomxol 6uoydo6peHUsMU U BHECEHUS PACYENMHO20 KOUYeCmBa MUHEPAnbHO20 NUMAHUSA N0
3a0aHHble nopoau ypoxaiHocmu. [TposedeHHoe ucciedosaHue NOKA3aa0, YMo HaUMEeHbLWUE YPOBHU YPOXAHOCMU CKAAObIBAMUCH
Ha sapuaHmax 6e3 npumMeHeHUs MUHEPaabHO20 NUMAHUsA u 06pabomku cemaH 6uoyoobpeHusmMuU. YpoxaliHocme y Aposbix opm
cocmasnana: 1,54 m/z2a (KpacHokymea 13) u 2,21 m/2a ([oHckas 3nezus), a y o3umbix popm oHa pasHanacs 2,01 m/ea (Azam
0oHckol) u 2,93 m/2a (Akcunm). Haubosbuiue senudUHbI ypoXxaliHocmu 6bl1U 0mmMeyeHb! Ha BaPUAHMAX COBMECMHO20 NPUMeHeHUs
MuHepansHozo numarus (N147P55K90) u o6pabomku cemaH 6uoydobperuem [ymu 20. YpoxaliHocms coomsemcmayowum o6pasom
cocmasnanay apossix popm om 2,37 u 4,49 m/ea, ay o3umbix — 4,15 u 5,19 m/2a.

KnioueBble cnoBa: MmuHepanbHoe nutaHue, copt KpacHokyTka 13, copT [loHcKas anerus, CopT AKCUHMT,

BBeaeHue

CAOPKIBIITIECS. PHIHOYHBIE OTHOIIIEHUS B CEABCKOXO-
3AMICTBEHHOM ITPOU3BOACTBE BHIABUTAIOT ITPOOACMY: TTyTEM
PAlMOHAABHO MHTEHCU(PUKALINN AOGUTHCS CYIIIECTBEHHO-
TO YBEAUIEHMSI BAAOBBIX 00BEMOB IIPOAYKIINHT, OCHOBHBIM
pBIYaroM KOTOPOM AOAKHA CTaTh BBICOKASI 1 CTAOMABHAS
YPOKaTHOCTb.

BOATOTPaACKITT PeTMOH, HAXOASIINTICS Ha fore Poc-
cuiickoil Meaepaliuy, pPacrioraraeT OTPOMHBIM 3aIlacoM
[IPUPOAHBIX PECYPCOB (BBICOKAST COAHETHAST MHCOASIIV,
GOABIIION TIPUTOK TETIAA U T.A.), AASI TIOAYI€HIST He TOABKO
BBICOKOW YPOYKalTHOCTH 11 3HAYNTEABHBIM 00PA30M IIOBHI-
CUTD Ka4eCTBO TPOAYKIIMH. 3aAa4a COCTOUT B TOM, YTOOBI
VMEIOIINTICS TIOTeHIINAA HATIPABUTD B AOAKHOE PycA0. Ao-
TIOAHUTEABHBIMHI CAATAIOMINMI TIOAYYCHIS yPOKATHOCTHI
BBICTYTIAIOT ¥ AMMUTUPYyIONIMe (PAKTOPHI, CTOAb XapakK-
TepHbIE AAS 3ACYIIAMBOTO PeTHOHa (BAAra M MIUHEPAABHO
mmranue) [3, 11].

OAH2KO B HACTOsIIEE BPeMsl 3aKyIOYHbIC IIeHBl Ha
pUOOPETeHNE MUHEPAABHBIX YAOOPEHUI CY111eCTBEHHBIM
00pa3oM YBEAMYUAUCH M AOOUTHCA B aPUAHOM 30HE MX

copr Arar [loHcko#, 6uoynobperue Bnaro+, 6uoynobpenue Nymu 20.

BBICOKYIO OTAdYy CTAaHOBUTCSI BeCbMa ITPOOAEMATIYHBIM.
(4acTo BCTPEYalOTCst 3aCYIIAMBBIE U OCTPO 3aCYILIAVBBIE
TOABL). B cBsi3u ¢ 9TuM IpuMenenue GoAee ACIIEBBIX 10
CTONMOCTH 6MOYAOOPEHUIT HOBOTO TIOKOACHMSE B KAKOM-TO
Mepe MOJKeT pelnTs 9Ty Ipodaemy [2, 9].

ApyToil Iy Th — 5TO BOBACUEHUE B TEXHOAOTUICCKIN
IIPO11eCC HOBBIX PAIOHUPOBAHHBIX 11 COBPEMEHHBIX COPTOB
SAPOBONM 1 O3MMOW TBEPADBIX TIIECHUI, UMEIOLINe XO3sil-
CTBEHHO-TIOAC3HBIE IIPU3HAKY, IIPEIKAE BCETO, OTBEYalOIINe
Tpe6oBaHMSM KPYIISTHOM 1 MAKaPOHHOM TIPOMBIIIACHHOCTH
11 OTAMYAIONINECs] BBICOKOM OT3BIBUMBOCTBIO HA 0OPaboT-
Ky CeMsiH OMOYyAOOpeHWUsIMU. BHeApeHue AQHHBIX BHAOB
610yAOOPEHUI1 TIO3BOAAIOT YCTAHOBUTD I1yTH YBEAUICHIs
YCTOMYMBOCTHU K ACTICTBUIO HEOAArOIIPUSATHBIX (DaKTOPOB
3aCyLIAnBOM 30HbI [1, 5].

[NoaydeHne rapaHTUPOBAHHO BBICOKON YPOXKATHOCTH
3epHa BBICOKOTO KaueCTBd HA (POHE MIOCTOSHHO MEHSIO-
IIUXCST METEOYCAOBIH (haKTOPOB 1 3P HEKTUBHOCTH TIPH-
MEHSIEMOTO MUHEPAABHOTO MUTAHUSL 1 00PabOTKU CeMSH
6110yAOOPEHUSMMU, SBASICTCS BeCbMa aKTYaAbHOM 11 CBOEBPe-
MEHHO ITPOOAEMOTT AASI CEABCKIX TOBAPOTIPOM3BOAUTEACT
Hipkue-Boakckoro peruona [2, 71].
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B 51011 CBSA3M, TTpeAAaraeMble HaMU HOBbIE TTPUEMbI B
TeXHOAOTYECKYIO 11eTI0UKY IIPOM3BOACTBA TBEPAOIL IPOBOI
11 O3UMOM TIIIEHUIIB TTPOAOBOABCTBEHHOTO TTPeAHA3HAe-
HUS TIPEACTaBASIOT OOABINION MPAKTUYCCKNN U HAyYHBIN
nnrepec [6, 8].

Marepuaa U METOABL UCCACAOBAHUS

OmpiT 6b1A TIPOBeAeH B 2018-2023 rT. Ha mOASIX
KOX «Eancees A.H», pacrioA0sKeHHOTO B 30HE YepHO-
3eMa I05KHOTO Boarorpaackoro pernona. B onbite Opaan
PalioOHNPOBAHHDIN COPT SPOBO MIIeHUITH KpacHOKyTKa
13 (ROHTPOAB) U COBpeMeHHbIe COPTA TBEPAOY ITIIEHUIIBL
SAPOBOM AOHCKasI 9ACTHS, O3UMOM TIIeHNIIBL: AKCUHUT 1
Arat Aonckoit. CemeHa mepeA TToceBoM 06pabaThIBAANCDH
6uoyarobpennsiMu baaro® u Iymu 20, NCTIOAB30BAAT AAS
00paboTKN CceMsH M3 pacueTa 1 A miperapaTa Ha 1 T ce-
MsiH. OOPabOTKy IIPOBOAMAM 33 CYTKU II€PEA BBICEBOM.
AO3VPOBKY IperapaTos OBbIAN PACCUNTAHDI TIOA 3AAAHHbIC
YPOBHU yposkaitHOcTH. HopMmbl mpenapara 6paim ot
PEKOMEHAAIINI TIPOU3BOAUTEAS.. TeXHOAOTHS B OIIbITE
OblAA IPUHATA, PEKOMEHAOBAHHAsL AASI AAHHOTO TI0YBEH-
HO-KAUMATUYeCKOTO PerroHa, 4-KpaTHasi OBTOPHOCTD
omnbitTa. AeASHKN OBIAM Pa3MeIIeHBI CHUCTeMATUYeCKHU.
O6mas nAoImaAb KCIePUMEHTAABHON ACASHKI PaBHSI-
aace: 25,0 X 3,6 = 90 m?, yuetnas 36 m?. Hopma BriceBa
OblAa MIPUHATA PEKOMEHAOBAHHAs — 4 MAH. BCXOXKUX
CeMsIH Ha TeKTap.

[1porpamya MIHEPaABHOTO MTUTAHNS ITPEAyCMaTpUBa-
AQ CACAYIOIIIYIO CXeMy ITPUMEHEHHs: COTAACHO PEKOMEHAA-
LIWsM, Ha [10AydeHre 1 TOHHBI 3epHa MIIeHUIIBL, C Y4eTOM
no6oaHOM mpoaykimu, Tpedyercsa N — 36,5, PO, — 12,4
u K O — 25 kr. Ha ocHOBaHue IPOU3BEACHHDIX PACYETOB
GBIAO BBISIBACHO, UTO HA (POPMUPOBAHNE!

— 2 1/ra HeoOX0AMMO 73 Kr/ra a3ota, 25 kr/ra pocdo-
pa, 50 Kr/ra Kaaus; ¢ yuetoM K03ahduIreHTa NCIoAb30Ba-
Hust TpeOyeTtcst asoTa — 73, pocdopa — 27, kaanst — 45,

— 4 1/ra Heobxoaumo 147 xr/ra asora, 50 Kkr/ra
docdopa, 100 kr/ra Kaaus; ¢ ydetom KoaduieHra
WCTIOAB30BaHMs a30Ta — 147, docdopa — 55 kr/ra,
Kaanst — 90.

Pe3yabTaThl ICCACAOBAHUS
U UX 00CyIKACHUE

B mporiecce BO3ACABIBAHNSI TBEPAOY TIICHUIIHI Ha
YepHO3EMe I03KHOM, OAHMM 13 BEAYIINX AMMHUTUPYIOIIIX
ycAoBUiT (KpOMe BAATH) SIBASIETCSI COACPIKAHIE TINTATEAD-
HBIX BEIECTB B TIOYBEOOUTAEMOM CAOE. DTO BBITEKACT OT
BBICOKO1 OT3bIBUMBOCTI N3yIaeMOI KyABTYPbI Ha BHECEHIE
MUHEPAABHOTO IUTaHUs U 00pabOTKy CEMEHHOIO Mare-
puaaa 6uoyaoOpeHusMu. [lprmMeHsemMoe MUHEPAAbHOE
TIMTAHNE OTAMYAIOTCS] BBICOKOM 32aKyTOYHOMN 1EHOHM. DTO
He BCerAa ObIBaeT COBMECTUMO C TIOAYYdeMbIM yPOBHEM
yposKaHOCTH. PacueTHas ce6ecTOMMOCTD W 3aTpaThl HA
TIOAYY€HHE TIPOAYKIINHU 1 TEMIIBI POCTa YPOJKaiTHOCT! Ha-
TASIAHO OTCTAIOT. B 9TO1 CBsI31, TIOMCK aAbTePHATUBHBIX 3a-
MeH ITPUMEHSIeMbIX MITHEPAABHBIX YAOOPEHMI, Ha Hanboaee
AeTIIEBbIE TIPETIapaThl OMOAOTMUECKOTO ITPOUCXOKACHUS
(B HateM caydae 06paboTKa CeMSH TIePeA TIOCeBOM Ony-
AOOPEHWSIMIT) SIBASIETCST BECbMa aKTyaAbHO. [IprmeHeHwe
MUHEPAABHOTO NUTaHMUS 1 00pab0TKa CEMSIH II€PeA BblCe-
BOM OMOYAOOPEHMSIMU B HAIIIEM OIIBITE IIPEAYCMATPUBAAO
n3ydeHNe AMHAMUAKY TINTATEABHOTO PeKMa TTOYBEHHOTO
TOPU30HTA, TeM CAMBIM YAYHIIUTH YCAOBUSI POCTA U Pa3-
BUTUs PACTEHUIl TIMIEHWIIBL. Pe3yAbTaThl 9KCIIEPUMEHTA
[1OKA3aHbl B MAOAULE.

AnaAnTIMecKui 0630p TIPEACTABAEGHHOTO O A€THETO
MaTepurara AaeT OCHOBAHIE CACAATD BBIBOA, ITO Ha ACASH-
KaX eCTeCTBEHHOTO TTAOAOPOAUSI COPTa SIPOBOI TBEPAOT
TIIIEHNITBI CMOTAY C(OPMUPOBAAK YPOKAMHOCTD OT 1,54
(Kpacuokytra 13) A0 2,21 1/ra (Aonckas aaermst). Copra
03MMOT1 TBEPAOTI TIIIEHUITBI C(HOPMUPOBAAU YPOKANHOCTD
ot 2,01 (Arar Aonckoi) Ao 2,93 1/ra (AkcuuuT). Cpeant
UCTIBITYeMbIX OMOYAOOPEHNI, ¢ HAMAYHINEeNl CTOPOHEL 3a-
peroMeHAO0BaAO cebst Guoyaooperne [ymm 20. Ha coprax
SIPOBOM TIIICHUITBI TIPOAYKTIBHOCTD BO3pacTaaa A0 2,02 u
2,91 1/ra, a Ha cOpTaxX O3UMOW TIIICHUIIB], OHA COOTBET-
CTByIOIMM 00pasoM Obiaa 2,63 11 3,75 T/ra. MarkcnMaAbHbIe
3HAYEHWsI YPOKAMHOCTN OBIAM TIOAYYEHBI HA BAPMAHTAX
06paboTKu ceMsiH 61oyaoOperneM [ymu 20 1 mprMeHeHWs
N,,.P.K,,. Ha copTax apoBoil NMIeHNIIbI €€ TIOKA3aTeAN
Aocturaam 2,37 n 4,49 1/ra, Ha COPTax O3MMO TIIIICHNTIEL
—4,15u 5,19 1/ra.

BansaHue u3yyaemoro arponpuema Ha ypoxxamnHoCTb TBEpPAbIX COPTOB NLEHULbl, T/ra cpeaHee 3a 2018-2023 rr.
B Copr
Arporommueckuil pon _
KpacnoryTka 13 AOHCKast saerus ARCIHNT Arat AOHCKOIT
KonTpoab 1,54 221 2,93 2,01
baaro* 1,90 2,82 3,65 2,52
Tymu 20 2,02 2,91 3,75 2,63
N,,P_K, 2,27 3,38 4,05 3,04
NP K, 2,13 4,26 4,79 3,94
Baaro™+N, P, K, 2,03 3,80 4,56 333
BAaro*+NH7P55K90 2,13 4,27 478 3,92
Tymm 204N P, K _ 2,24 4,02 5,06 3,53
Tymm 204N, P, K | 2,37 4,49 5,19 4,15
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BrisoAbt IILIEHUIb AKCUHUT C 00paOO0TKOM ceMsIH O10oyA0OpeHreM
Tymu 20 u BHecenws N P. K | TI03BOAET B 30HE YepHO-
Ha ocHoBaHue MOAY4EHHOTO 3KCTIEPUMEHTAABHOTO 3eMa F0KHOTO TIOAYYaTh YPOXKANHOCTh TBEPAOT TIIIEHMIIbI
Matepurana, ObIAO YCTAHOBAEHO, 9TO COPT O3MMOM TBEPAOT Ha ypoBHe 5,19 T/ra, ero MO>KHO PEKOMEHAOBATb TOBAPO-
TIPOUBBOAUTEASIM.
AutepaTypa

1.

2.

3.

4.

10.

11.

12.

10

Bansinute GHorIperiapaToB acCOMaTUBHBIX ANa30TPO(OB Ha YPOXKAIHOCTb 36PHOBBIX KYABTYP B YCAOBUSX I0T0-BOCTOKA LIeHTpaab-
Horo Yeprosemsst / B. . Typycos [u Ap.]// Aoctrorenns nayku u Texuuru AIIK. — 2016. — Ne 5. — C. 38-42.

BAusIHIE TIPEAIIIECTBEHHUKOB, YAOOPEHNIT 1 OMOIIPEerapaToB Ha YPOXKAMHOCTb 1 Ka4eCTBO SPOBOH TiiieHntsl / A A, 3aBaauH (1
Ap.] // Arpoxumiraeckuit BectHuK. — 2014, — Ne 5 — C. 36-40.

Toay6es, A.C. O deKTUBHOCTD MPUMEHEHMsT HOBOTO KOMOMHMUPOBAHHOTO TpaMuHuimAda APTO B 1oceBax sipoBOil 1 O3UMO
muenuiel /A.C. Toay6es, K.B. JKeatosa // 3emaeaeame. — 2016, — Ne 4. -C. 43-45.

Aro6una, C.I. 3HaueHMe [IPEeAIIeCTBEHHIKA, YAOOPEHMIT, OMOAOTMYECKHUX IIPEIapaToB, PeryAsTOPOB POCTA 1 (PYHIHUIIMAOB B Op-
MUPOBAaHUN ypoyKas sposoit mmenutisl /C.I Aro6una // M3sectist OpeHOYprcKOro FOCYyAAPCTBEHHOTO arPAPHOTO YHUBEPCUTETA.
—2013. — Ne3(41). — C. 462-463.

. Wcattues, BA. Bansnne npeAnioceBHoi 00pabOTKN XeAaTHBIMU MUKPOYAOOPEHUAMU 11 PETYASATOpaMU POCTa Ha TIOCeBHbIE Kave-

CTBA CeMsIH Topoxa n spopoit mmenninl /B.A. Vcaitues, H.H. Anapees, A.B. Kacnmposckuit // Husa ITosoaxkbs. — 2013, —
Ne 1. - C. 16-19.

. 3eaenes, A.B. AWHaMMKa pocTa 1 Pa3BUTUS SPOBOM TIIICHUIIHI B ycAOBIAX Hrokrero [MoBoaxes /A.B. 3eaenes, M.H. Mapxosa,

O.I. Yamypaues // VzBectrst HIDKHEBOAYKCKOTO arpOyHUBEPCUTETCKOTO KOMIIACKCA: HayKa 1 BbiCllee IPoheCcCHoHaAbHOe 00-
pasosatne. — 2020. — Ne 2 (58). — C. 48-54.

. Kanvosa, V.M. 9¢pperTMBHOCTD TPUMeHEH st MUKPOOMOAOTMYECKIIX TIPETIapaToB Ha SIPOBBIX 36PHOBBIX KYABTYPaX B 3aCYIIAMBBIX

ycaosusix Actpaxatnckon obaactu /WM. Kanmosa, H.B. Tiotioma, E.B. Iumenesa, E.B. ®eaoposa// Mssectust HuskHeBOAKCKOTO
arpoyHUBEPCUTETCKOTO KOMIIACKCA: HayKa U BhiCIee TIpodeccnonaabHoe obpasopanue. — 2018. — No3 (58). — C. 132-137.

. I\/IZ.MOHOB7 C. 9¢)(1)€KTI/IBHOCTB IIpMEHEeHIA 6I/IOHp€HapaTOB 1 MUKPOSAEMEHTOB TP BO3ACABIBAHNIT HOBBIX COPTOB HpOBOI;I

mmenwiiel /C. MamonToB // Taasubnit arpoHoM. — 2014, — NeC 4. — C. 23-25.

. Cepermma, V1.1 TTpOAYKTHBHOCTD, (POTOCUHTETUHMECKAST ACSITEABHOCTD 1 AOHOPHO-AKIIETITOPHBIE OTHOIIEHISI PACTEHUIT SIPOBOI

TIIeHUIIBl IPY NIpuMeHeHnn cuankarta Kaaus / V.M. Cepernna, H.T. Huaosckas, A.B. bapanos // Arpoxumus. — 2014. —
Ne 4. — C. 60-69.

Assessing the degree of physical degradation and suitability of chernozems for the minimization of basic tillage / T.A. Trofimova,
S.I. Korzhov, VA. Gulevsky, VN.Obraztsov // Eurasian Soil Science. —2018. -Vol. 51. = Ne 9. — P. 1080-1085.

Nade, B. B. Effects of Climatic and Agronomic Factors on Yield and Quality of Bread Wheat (Triticum aestivum L.) /B.B. Nade
// Seed: A Review on Selected Factors. Advances in Crop Science and Technology. -2018. — Ne6 -P. 356-360.

Saryche, A.N. Peculiarities of ecological conditions for the formation of spring barley bioproductivity in the arid zone of volgograd
oblast on lands exposed to deflation /A.N. Saryche // Arid Ecosystem. — 2018. -Vol. Ne 2. — P. 129-134.
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CULTIVATION OF GRAIN CROPS IN THE SOUTH OF RUSSIA

Modern agriculture is aimed at finding biological ways to increase the yield of grain crops in the southern regions
of Russia. It is in these regions that it is possible to obtain grain that meets the requirements of the processing
industry. But at the same time, we must not forget the problem of preserving soil fertility. The experience provided
was aimed at solving these problems, which is especially important for arid regions. The pre—sowing treatment
of seeds with new generation biofertilizers that we used was aimed at increasing the productivity of durum wheat
and solving the problem of recycling slag remaining after the application of mineral fertilizers, which contain heavy
metals. The root system of durum wheat has distinctive features from the root mass of soft wheat. Mycorrhiza
is formed on the roots of durum wheat, which has the ability to better interact with soil biota. In contact with
biofertilizers, a unison is created, which has a positive effect on the process of intensifying the decomposition of
heavy metals. The experiment included zoned varieties for a given region and selected promising wheat varieties
that were characterized by the highest adaptability and plasticity to dry conditions. The experiment was carried
out in 2018—2023. on the land use of the peasant farm «Eliseev A.N», located in the Mikhailovsky district of the
Volgograd region. Soils: southern black soil. The objects of research were durum wheat varieties: Krasnokutka
13 (control) and Donskaya Elegiya (spring forms] and Agat Donskoy and Aksinit (winter forms) with pre—sowing
treatment with biofertilizers and the introduction of a calculated amount of mineral nutrition under specified yield
thresholds. The study showed that the lowest yield levels were achieved in the variants without the use of mineral
nutrition and seed treatment with biofertilizers. The yield of spring forms was: 1.54 t/ha (Krasnokutka 13) and
2.21 t/ha (Don Elegy), and for winter forms it was 2.01 t/ha (Agat Donskoy) and 2.93 t/ha ha (Axint). The highest
yield values were noted in the variants of combined use of mineral nutrition (N147P55K90] and seed treatment
with Gumi 20 biofertilizer. The yield for spring forms was 2.37 and 4.49 t/ha, and for winter crops —
4.15and 5. 19t/ha.

Key words: mineral nutrition, variety Krasnokutka 13, variety Donskaya Elegiya, variety Aksinit, variety Agat Donskoy,
biofertilizer Blago+, biofertilizer Gumi 20.
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OcobeHHOoCTHN BOo3AéeJibiBaHUA ApoBOro A“YiMeHs

Ha rore Poccumn

YAK 631.524.84
DOI: 10.32935/2221-7312-2024-59-1-12-15

H. 0. NetpoB (o.c.—x.H.), U. A. Benses, A. A. LWepuwHeB (K.C.—X.H.),

E. H. EchpemoBa (k.c.—X.H.)

Bonrorpagnckwi rocynapcTBeHHbIVI arpapHbIv YHUBEPCUTET,

npetrov60@list.ru

B nposedeHHbIx uccnedo8aHusx bbiu NocmasieHsb! 3a0a4u ysenudeHus ypoxaiHoCmu Ap0so20 AYMEHS 8 30He KAWMAHOBbIX
noys nesobepexba Bonzozpadckozo peeuoHa. [JaHHAs 30Ha OMHOCUMCA K 0CMPo 3acywinusol. B amoli csa3u nonyyeHus
2apAHMUPOBAHHO20 YPOKAS AYMEHSA BO3MOKHO MOJILKO C NOUCKOM HOBbIX 3/1eMeHMOB 8 MexHO102UuU e20 B030e/bIBAHUS.

Takum wazom, ¢ Hawel CMOPOHbI, MOXHO cyumams 06pabomKy NocesHo20 Mamepuasa 6uonpenapamamu HoB020 NOKOJIEHUS,
makux kak buoaymyc u Kpezayux. OHU omau4amcs nosblWeHUeM UMMyHUMemMa pacmeHuli K pasnuyHbiM 3a6071e8aHUSM,

a makxe akmusayuel 6UOXUMUYECKUX npoyeccos 8 noyse u pacmeHuu. 00HaKoO MexaHu3m ux 8o30elicmsus u3yyeH He 8 NOJHOU
mepe, 0C06eHHO B 30He PUCKOBAHHO20 3emaedesnus. Kpome moz, 3aKyno4yHas yeHa Ha 3mu buonpenapamsi CyLecmseeHHbIM 06pa3om
omauyaemcs om 3aKkynoyHol yeHbl Ha MUHepabHble yoobpeHus. YemarosaeHue 83aumodelicmaus 6uonpenapamos,

C MUHEPANbHbIMU YOOOPeHUAMU U UX COBMECMHOE BUSAHUE HA NPOMeKaHUe NOYBEHHbIX U (hU3LU0N02UYeCKUX NPOLYeccos U 1e21o
8 0CHOBY nposedeHus OaHHbIX Uccedo8aHull. Ha usyyeHue Gbiu B35Mbl COBPEMEHHbIE COPMA APOBO20 SYMEHS omeyecmBeHHOU
cenekyuu: KampiwuHckuli 23 u HosoHukonaesckud, paHee no HUM onsimsl He npogoounucs. 06pabomka ceMeHHO20 Mamepuana
6uonpenapamamu u BHeCeHHoOe MUHepasbHoe nuMaxue 61a20NpuUsMHbIM 06pa3oM 0mpasunocs Ha ypoxaiHocmu. Onsim npogoducs
82021-2023 22. 8 Bonzoepadckom pezuoHe, Ha nonax KOX «Yypbakosa A.B» 8 2021-2023 22., Haxo0swe2ocs 8 bbikosckom patioHe
Ha KawmaHosbix noysax. [lposedeHHble mpex 1emHue U3bICKAHUA NOKA3aaU, 4mo 6e3 06pabomKu CeMAH U BHECeHUs MUHepanbHo20
nUMaxus ypoxaliHocme mexoy copmamu sYmeHs sapbuposana om 1,82 m/2a y copma Kambiwurckui 23 o 1,93 m/ea 'y copma
Hosoxukonaesckud. Cpedu uzyyaembix buonpenapamos ay4duie 8cezo 3apexomeHdosan cebs buoaymyc. lpubaska ypoxaiHocmu
Ha copme KambiwuHckuli 23 cocmasasna 0,73 m/2a, ay copma HogoHukonaesckuli — 0,71 m/2a. MakcumansHsle 3Ha4eHus
ypoxaliHocmu Gblu NOJyYeHb! om cosmecmHoli obpabomxku cemsH 6uonpenapamom buoaymyc u sHeceHus N_ P, . YpoxatiHocms

52 22°

no copmam cocmasnsna: Kampiwurckuld 23 — 3,39 m/2a, a Ha copme HogoHukonaesckuii — 3,67 m/2a.

KnioueBbie cnosa: 6uonpenapar, buorymyc, Kpesauut, KambiwnHckuit 23, HoBoHUKONAEBCKMH,

Bseaenue

OAHIM 13 TA2BHBIX 3A€MEHTOB, CIIOCOOCTBYIOIMINT
(bOPMHUPOBAHIIO BBICOKOI YPOYKAMHOCTH, SIBASIETCS T10-
BBILICHNE CTETIeHM ONTUMU3ALMUU YPOBHs MUHEPAAbHOTO
OUTAHUS PACTEHNN 3a c4eT 0OpabOTKM CeMSH Ou1Oo-
mperapaTtaMu TiepeA moceBoM. OTBITHI, HaPaBACHHBIE
Ha TIpUMeHeHne OUOTIperapaToB AaAeKO He Hobble. o
VMEIOIIIMCsl MaTepraAaM 3apyOesKHBIX 1 OTeYeCTBEHHbBIX
HapaOOTOK, TPUMeHeHne OUOTIPENapaTos MePeA BEICEBOM
CeMSIH sTMEHsI TIEPeA, CIIOCOOCTBYET AyUIlleMy Pa3sBUTUIO
KOPHEBOI1 MaCChl 11 AMCTOBOM TIAOIIAAM, TIOBbIIIAET TIOAC-
BYIO BCXOKECTb, BBDKIBAEMOCTb PACTEHUI, YBEAUYNBACT
YPOKaHOCTb 1 KaIeCTBO BBIPAIINBAEMO KyABTYPHI [1, 9].

Takue Ouonpenaparbl COBMECTHO C MUHEPAABHBIM
TIUTAaHUEM TIOMOTAIOT B OTIPEACACHHOII CTeTIeHN CTUMYAN-
poBaTh PU3MOAOTUUECKHE TIPOLECChl. VIM IPeeMCTBEHHO
YCROPSITb XOA POCTOBBIX PEAKIINH, YBEAUINBATDh YCTOMIN-
BOCTb PACTEHNN TPOTUB BO3ACTICTBUS HeOAATOTIPUSATHBIX
METEOYCAOBUM 1 BO3OYAUTEACTI TPUOKOBBIX, BUPYCHBIX 1
6aKTepNaABHBIX 3a00AeBAHMI. XapPaKTEePHON YePTON ITUX
06e30I1aCHO 9KOAOTUYECKUX OUOIPENapaTOB BbICTYIIACT
crierrpruecKoe MOBBIIIEHNE MU MIMMYHNTET PACTEHUI

[3, 7.
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MWHEpanbHOE NUTaHue, ypO)KaVIHOCTb, ﬂpOBOVI AYMEHb.

BreaApenue cCoBpeMeHHBIX OMOAOIMYECKI Oe30TaCHBIX
IIPeTIapaToB MO3BOAsET OTKPBLIBATL HOBBIC BO3MOYKHOCTH
B PeaAM3alnyl OTPOMHOIO OMOAOTMYECKOTO MOTEHIIMAAL
PaCTUTEABHBIX COOOLIECTB, KOTOPhIE 3aA0KEHDL B UX Ie-
Hotwurie [6].

Kak npaBuaAo, A€MCTBYIOIIMMK BEMIECTBAMU MX
SIBASIOTCSL AMOO KUBbIe OPTaHU3MBI (MUKPOOBI, BUPYCHI
pacTeHnsi, HACEKOMBIE W T.A.) MAM JKe TIPOAYKTBI X JKH3-
HeAesTeAbHOCTH. Kak 1 xumMudeckue rpenapars, Ouorpe-
TIapaThl CIOCOOHbI 3aIMIIATh PACTEHNS M aKTUBU3MPOBATH
UX POCT, HO BAUSIHME MX OCHOBBIBAETCs HA €CTECTBEHHDBIX
MIPUPOAHBIX MeXaHU3MaX. B 9TOM CBA3M TpUMeHseMble
Guonpenaparsl 60Aee TTAACTUYHDBL 1 SKOAOTUYHDI, HAHOCST
HAUMEHDBIINI BPEA OKPY>KAIOIIEl CPEAE ¥ HACEACHUIO, YeM
XUMUYECKUe UX aHAAOTH, KOTOPbIE 4acTO ObIBAIOT OYeHb
SAOBUTBIMM BemlecTBaMu. Kpome Toro, ce6ecTomMoCThb
GUOTIPeTIapaToB 3HAYMTEABHO HIDKE, UeM Y UX XUMUYeCKUX
BU3aBU, YTO HECOMHEHHO BAKHO B YCAOBUSX TIOCTOSIHHOMN
HEXBATKI ACHEXKHBIX CPEACTB B CeAbCKOM X03siticTse. Co-
BPEMEHHOE OTEYECTBEHHOE 3eMAEAEANE BCE OOAEE NIMPOKO
BHEAPsIET 00pab0TKy CeMsH OuorpenaparaMu, Kak Ooaee
ACTIIEBYIO 11 AOCTATOYHO 3(PPEKTUBHYIO aAbTepPHATIBA TPa-
AVILIMOHHBIM XUMUYECKUM TlecTurmaam [2, 11].
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MexaH13M BO3ACHCTBIS OMOIIPeapaToB, IIyTeM IIpo-
BEACHIsI 0OpabOTOK IIOCEBHOTO MaTepraAad, CBOAUTCS K
TOMY, YTO IIPY MHOKYASILINK IIPOUCXOAUT UCKYCCTBEHHOE
3aHeceHue TIOBEPXHOCTH CeMEeHU IOA3HON MUKPOQAO-
poi1 1 Mukopuson. Ilpu mocese cemsiH, KOTOPble OBIAM
oOpaboTaHbl Guomnpenaparamu, rpudsl 1 6aKTepun Ha-
YMHAIOT OBICTPO PA3MHOMKATHCSL U 3aXBATBIBATDL pu30ocdepy
Pa3BUBAIOIIETO PACTEHUS. B CpaBHEHME ¢ XUMUYECKUIMUI
[IPOTPABUTEASIMU, TIPOLIECC BAUSHUSL OMOIIPErapaTos Ha
[IATOTeHHYIO MUKPO(DAOPY IIPOUCXOAUT MEAACHHEe, I10
TOM IIPOCTOM IIPUIKHE, YTO IIOAABACHME TAKOBOM OCYILeCT-
BasteTcst Ha 7—10 cytku mocae nocesa. DPeKTUBHOCTD
TAKOTO BAWSHUSL OMOIIPENaparoB 3aBUCUT OT AO3UPOBKU
paboyeil CyCrieH3UK Ha IprUMepe OOBIMHO MUCTIOAB3YEMbIX
TIPOTPABUTEACH CeMSIH, HO OH, MHOTAQ, MEHee BBIPAKeH.
B oTAMuMe OT XUMUUECKUX IPOTPABUTEACH, GUOTIPEeTIapaThl
CIIOCOOHBI OKa3bIBATh CTUMYAMPYIOIIEE, IPOAOHIUPO-
BAHHOE BO3ACIICTBME Ha POCT PACTEHUIL, YTO IIPUBOAUT K
TIOBBILIEHUIO IIPOAYKTUBHOCTH 1 KaueCTBa BbIPAIIMBAEMON
poayKLuK. Kpome TOro, Ka4ectBo u 3(hQPeKTUBHOCTD
YCBOGHUSI PACTEHUSIMU [IPUMEHIEMOTO MUHEPAABHOTO
[ TaHYs 1 GUOIIPEIIapaToB HAIIPSIMYIO CBSI3aHA C aKTUBHOM
JKU3HEACSTEABHOCTBIO MUKPOOPTaHU3MOB [3, 7].

Matepuaa U METOABL UCCACAOBAHUSL

[ToaeBOT1 SKCIIEPUMEHT 3aKAAABIBAACS Ha TT0AAX KDX
«Yyp6akosa A.B» B 2020-2023 T, paCTIOAOKEHHBIX B
BrikoBcKOM parioHe BOArOrpaAckoro peruosHa, B 30He
KallITaHOBBIX 1104BaX. OTbITHAs AEASIHKA MMeAd Pa3Mep
7,2 M X 20 M = 144 m? YeTblpexkpaTHast TIOBTOPHOCTb.
ITpeantecTBeHHUK —napo'BaH 031Mast poxkb. PacrioroskeHmne

ACASTHOK — cUcTeMaTiieckoe. [1oceB IpoBOAMAY B TIEPBOT
AeKaae arpeas, cesiakoit C3 — 3,6. Tlocae mocesa — 00s13a-
TEeABHOE IIPUKATHIBAHNE (KOABIATO-IIIIOPOBBIMI KATKAMI).
Hopwma BbiceBa COCTaBAsIAQ 4 MUAAMOHA BCXOXKIX CEMSIH Ha
rekrap. CemeHa oOpabatbiBaan OMoTIperapaTaMu 3a Tpoe
CYTOK AO BbIceBa. [Tocae 06pabOTKY OCYIIIeCTBASIAY TIEPe-
MEIIMBAHNE CeMSIH, AO TIPUOOPeTeHNs ChllTydecTy. Cxema
OITBITA TIPEAYCMATPUBAAA CACAYIOIINE BPUAHTHL:

1) xonTpOoAb — Ge3 06paboTKY;

2) mpeamnocesHas o6padorka Kpeszauntom 0,3-0,5
r/T; + o0paboTka KpesanmHoM B NepuoA KylieHus 4—6
r/ra; + 006padoTKa Kpes3armHoM B TIePUOA KyIIleHIe-KOAO-
menus 4-6 r/ra;

3) Guorymyc mnpeaycmatpuBaa oOpadoTKy CeMsH
YHUBEPCAABHOM SKUAKOM TYMITHOBO TIOAKOPMKOM «AIAap»
(15 A Boanoro cycrensuu 1:20 ua 1 1 cemsn) I1C-10A,
BHECEHUE TIOA OCHOBHYI0 00padoTKy buorymyc — 2 1/ra;,

Pe3yabraTsl nuccaeAoBaHuUsA
U UX 00Cy’KACHHE

[Ipu BbIpaMBAHUY SPOBOTO SYMEHS BaYKHBIM SIBASI-
eTCsI IPABUABHO 1 B OAATOTIPHUATHBIE CPOKU UCTIOAB30BATH
6uonpeniapatbl. KopHeBast Macca SpoBOTO SUMEHS MMeeT
OTAUYUTEABHYIO OCOOCHHOCTb — 00AAAAeT MeHee TIOTAO-
TUTEABHYIO CIIOCOOHOCTb, UeM, HaIlpuMep, OBeC, POKb.

B natem oribiTe IIPUMEHsIAN OMOTIPETIapaThl HOBOTO
nokoaeHst. O6pabOTKy IPOBOAMAN KaK IIOCEBHOTO Ma-
Tepraaa, Tak 1 00padaThIBAAN MU B TIEPUOA BeTeTallny,
KpOMe TOTO, BHOCHAU TIOA 3510A€BYyI0 BCrauiky. IIpu mpo-
BEACHIM 00PAaOOTOK OITBITHBIX ACASHOK BblIlIE Ha3BaHHBIMUI
6uomperapaTamum, OTMEUYAAOCh NX OTTPEACACHHOE ACTICTBIE

YporKaitHOCTb APOBOro AYMEHSA B FOfbl NPOBEAEHUSA ONbITOB, T/ra
Copt Bapuant 10A ncencaonar Cpeanee
2021 2022 2023
Kampiimsackui 23 KonTpoab 1,59 2,03 1,86 1,82
Kpeszaumna 2,05 2,69 2,34 2,36
Kpeszanun +N25P11 2,53 3,07 2,85 2,81
Kpesauun +N_,P 2,96 3,42 3,28 3,22
Kpesauun +N, P 2,71 3,26 3,02 2,99
buorymyc 2,28 2,81 2,57 2,55
Buorymyc +N_.P | 2,61 3,22 2,98 2,93
Buorymyc +N_,P,, 3,07 3,63 3,49 3,39
buorymyc +N104P44 2,94 3,47 3,17 3,19
HoBoHnkoAaeBCcKuMit KonTpoab 1,70 2,15 1,94 1,93
Kpeszaunn 2,17 2,75 2,48 2,46
Kpesanun +NBP11 2,73 3,20 2,96 2,96
Kpesauun JrstP22 3,44 3,81 3,72 3,65
Kpesauun +N, P, 3,16 3,68 3,46 3,43
buorymyc 2,26 2,98 2,70 2,64
Buorymyc +N, P | 3,02 3,39 3,22 3,21
Buorymyc +N_,P,, 3,41 3,84 3,76 3,67
Buorymyc +N, P . 3,29 3,74 3,61 3,54
HCP,, = 0,08, 0,05, 0,11, 0,08
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Ha POCTOBBIC ITPOLIECChl AUMEHS, BCACACTBUE M3MEHEHVs
IIUTATeABHOTO PEYKMMA T10UBbL. Pe3yABTaThI 9KCIIePUMEHTa
TIPEACTABACHBI B madiuye.

AHaAN3 TIPEACTABACHHOTO MaTepPHAaAA CBUACTEABCTBY-
€T, YTO CaMble HU3KME 3HAYCHUsS] YPOJKAMHOCTH SPOBOTO
STIMEHsI 110 UTOTY TPeX A€THETO OIIbITa ObIAM Ha BAPUAHTAX
6e3 IprMeHeHNs GUOTIPeTIapaToB 1 BHECEHIS! MUHEPaAbHO-
ro nutanusi. OHa N3MeHsIAACh B Ipeaeaax oT 1,82 (Kambi-
muHckui 23) Ao 1,93 1/ra (HoBoHukoaaesckuit). CpeAnt
13y4aeMbIX OUOIIPeNapaToB C LeAbI0 0OPAaO0OTKU CEMSIH, C
Ay4IIIe# CTOPOHBI MOKa3aa ce0st bruorymyc, ypoxkanHoCTh
Ha COOTBETCTBEHHO T10 COPTAM YyBEAMUMBAAACH AO 2,55 1
2,64 1/ra. HanGoabiive rokasaTeAn yposkallHoCTH cpop-
MUPOBAAKMCH OT COBMECTHOTO MCTIOAb30BAHIS MUHEPAABHO-

buorymyc m ona pasHsiaach y copTa KampimmHcknil 23
3,39 1/ra, a y copra HoBonukoaaesckuit — 3,67 T/ra.
AaAbHeiiliee MOBbIILIEHNE AO3 BHOCHUMBIX YAOOPEHUH K
POCTY YPO’KailHOCTU HE TIPUBOAUAO.

BbiBOABI

OCHOBBIBASICH HAa PE3yAbTaTax IPOBEACHHOTO OITbITa
MOYKHO CAEAATh 3aKAIOUEHNE, YTO cOpT HoBOHMKOAAEBCKUT
ObIA 60Aee OT3BIBUMB Ha NCTIOAB30BaHME OMOTIPeIIapaTos,
B cpaBHeHUM ¢ coptoM KambnrmmHceynit 23. Hanboabrmas
YPOKAaHOCTD SIPOBOTO stuMeHsT (POPMUPOBAAACH OT UC-
MOAB30BaHUsl Guorpenapara buorymyc+N,, P . na copre
HoBOHMKOAEBCKUIL, YPOSKAITHOCTD COCTABASIAA B APUAHON

30He 3,67 T/Ta.

Tro

10.

1
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FEATURES OF SPRING BARLEY CULTIVATION IN THE SOUTH OF RUSSIA

In the studies carried out, the tasks were set to increase the yield of spring barley in the zone of chestnut soils on
the left bank of the Volgograd region. This zone is classified as acutely arid. In this regard, obtaining a guaranteed
barley harvest is only possible with the search for new elements in the technology of its cultivation. This step,
on our part, can be considered the treatment of seed material with new generation biological products, such as
Biohumus and Krezacin. They are distinguished by increasing plant immunity to various diseases, as well as by
activating biochemical processes in the soil and plant. However, the mechanism of their impact has not been fully
studied, especially in the risky farming zone. In addition, the purchase price for these biological products differs
significantly from the purchase price for mineral fertilizers. Establishing the interaction of biological products with
mineral fertilizers and their joint influence on the course of soil and physiological processes formed the basis for
these studies. Modern varieties of spring barley of domestic selection were taken for study: Kamyshinsky 23
and Novonikolaevsky; no previous experiments had been carried out on them. Treatment of seed material with
biological preparations and added mineral nutrition had a favorable effect on yield. The experiment was carried
out in 2021..203. in the Volgograd region, on the fields of the peasant farm «Churbakova A.V» in 202 1-2023,
located in the Bykovsky district on chestnut soils. Three—year research showed that without seed treatment and
the addition of mineral nutrition, the yield between barley varieties varied from 1.82 t/ha for the Kamyshinsky
238 variety to 1.93 t/ha for the Novonikolaevsky variety. Among the biological products studied, biohumus has
proven itself to be the best. The increase in yield for the Kamyshinsky 23 variety was 0.73 t/ha, and for the
Novonikolaevsky variety — 0.7 1 t/ha. The maximum yield values were obtained from the combined treatment
of seeds with the biological preparation Biohumus and the addition of N_,P,,. The yield by variety was:

Kamyshinsky 23 — 3.39 t/ha, and for the Novonikolaevsky variety — 3.67 t/ha.

Key words: biological product, Biohumus, Krezacin, Kamyshinsky 23, Novonikolaevsky,
mineral nutrition, yield, spring barley.
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One of the ways to increase the production of winter triticale is the optimal selection of highly productive seeds and the rational use
of mineral fertilizers. To obtain high and stable yields, a study was carried out on the experimental field of the Nemchinovska Federal
Research Center in Sokolovo in 2020-2021 on sod-podzolic soil. The purpose of the study was to compare three varieties of winter
triticale with increasing doses of mineral fertilizers. When studying 3 varieties of winter triticale: Gera, Nina and Nemchinovskaya 56
they were put into competition with increasing doses of complex mineral fertilizers N, P, K, N, P, K, ,and N, P.. K .. Phosphate,
potassium fertilizers and 30 kg of nitrogen were used as basic fertilizers, and the remaining nitrogen was distributed as a cover
fertilizer, particularly using protection systems with fungicides, herbicides and insecticides. The sowing rate was 5 million seeds per
hectare, with Amazone. The climatic conditions during the growing season were generally good. Experience has allowed us to achieve
the expected results. All studied indicators, such as the number of fruiting stems per square meter, the weight of a thousand seeds,
the yield of the plot, increased and the best yield was obtained from the Gera variety; the highest dose of mineral fertilizers N, P, K,
gave 10.12. t/ha, in Nemchinovskaya 56 — 9.13 t/ha, in Nina — 8.13 t/ha. The number of fruiting stems per square meter for the
Gera variety is 474, for the Nemchinovskaya 56 variety, which is 591 higher than for the Gera variety. An increase in the doses
of mineral fertilizers affected all yield indicators, but Gera turned out to be better than Nemchinovskaya 56, and the Nina variety
turned out to be less effective. It can be seen that nitrogen fertilizers applied fractionally have a positive effect on yield indicators

and, possibly, on the yield of triticale.

Introduction

In modern agricultural technologies, the most
important elements for increasing the yield of grain crops
are the correct choice of plant nutrition and quality [4]

The operation of applying fertilizer to the soil is the
last for each technology and is carried out with the dose
and uniformity of distribution specified by the agricultural
technology [3].

At present, the achievement of food self-sufficiency is
the growing desire of producers to meet the needs of the
population and farm animals. In this context, triticale is
of interest as a cereal, given its agronomic and nutritional
qualities. In this way, it was possible to combine the
productivity of wheat and disease resistance with the
hardiness of rye.

Sufficient nutrients are vital to the health and
productivity of crops. Mineral fertilizers play an important
role in achieving the yields and profits that farmers aspire
to and are vital to meet the growing needs of the world’s
population.

Grain is the national treasure of the Russian Federation
and one of the main factors in the stability of its economy.
The share of grain farming accounts for more than 9%
of the gross product of the national food complex of
Russia. At present, Russia has not only met domestic
demand for grain, but has also become one of the five
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largest grain exporting countries. Indicate authors [1, 2,
5-9]. However, obtaining high yields of these valuable
crops depends largely on the application of science-based
fertilizer systems. The application of mineral fertilizers is
one of the main ways to increase agricultural production
on sodic podzolic soils [10, 11].

“We must strive for efficient agriculture, diversify,
make it economical, clean, with high added biological
value, fully integrated into a dynamic and innovative agro-
industrial complex”, according to Jacques Poli.

The problem of the rational use of mineral fertilizers
for the most important crops, especially cereals, has
become especially acute in recent years, when the supply
of fertilizers to agriculture has sharply decreased. During
the growing season, crops have different periods when they
use nitrogen most intensively. Therefore, depending on the
biological characteristics of crops and varieties, matching
the timing of nitrogen fertilizer application with the period
of active absorption of nitrogen by plants is one of the ways
to increase the efficiency of fertilizers.

Over the past few decades, the development of
agriculture has been characterized by a trend towards
specialization of farms, expansion of structures and
intensification of production systems. The increase in
land productivity has been made possible by genetic
improvement, increased mechanization, the use of
irrigation, land improvement (re-marking, drainage, etc.)
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and more intensive use of industrial resources (fertilizers,
plant protection products, fossil fuels, etc.). These changes
took place within an economic framework characterized
by an increase in the price of labor relative to the price of
means of production, this stimulated economies of scale
at the expense of economies of scale and the growing use
of mineral fertilizers.

The purpose of the study is to study the effect of
several levels of mineral fertilizers on the yield of triticale
varieties.

Tasks:

— Determine the effect of fertilizers on the number of
fertile triticale stems,

— Evaluate the effect of mineral fertilizers on the mass
of a thousand seeds with its different varieties of triticale.

Research Methodology

The test was carried out at the Nemchinovka
experimental site in Sokolovo in 2020-2021. Given the
two studied factors, of which Factor A of mineral fertilizers
in three increasing doses and Factor B, three varieties
of triticale were in competition. Crops were sown with
“Amazon US-605". Varieties of winter crops were sown
on previous annual grasses on August 27. The area of the
field is 2 ha, the experiment was carried out on - 1.5 ha.
The area of the main plot is 30 m?, which is repeated four
times, hence 36 main plots.

The Amazone planter was used for sowing at a seeding
rate of 5 million seeds per hectare.

1. Factor A fertilizer doses consist of the first dose
of N P_K_ programmed to produce 5-6 t/ha, of which

NszZKZ(; i)sO applied as the main fertilizer and N is used
as a cover fertilizer in the tillering phase.

2. Second dose of N, P, K fertilizer with an
expected yield of 6-8 t/ha. Of which, the dose of N, P, K,/
applied as a flash fertilizer, N applied in the spring in the
tillering phase, and N, in the cob set phase. Application
of plant protection products (herbicides, insecticides and
fungicides) since autumn.

3. The third dose — N P, K . — for an expected
yield of 9-10 t/ha. N, P/, K . is the main application,
nitrogen application is divided into N, — spring pruning
phase, N, — fruiting phase, N, — harvesting phase).
Application of plant protection products (herbicides,

insecticides and fungicides) since autumn.
Research and Observation

In the course of experimental studies, observations
were made of the water regime, the agrophysical properties
of the soil, the content of nutrients in the soil, the
photometric and photosynthetic indicators of plants,
the structure of the yield of growing winter triticale, the
content of NPK in soil and grain, the content of crude
protein.

Ne1 2024 Teopernveckue u npuknagHbie npo6nemsi AMK

Phenological studies and agrophysical characteristics
of the soil, as well as many factors, influence the increase
in yields depending on the different cultivation methods.
environmental conditions are the same for all varieties
(climatic conditions), technological methods of processing
were different (quality of soil cultivation, changes in
fertility, fertilizers, protective agents, etc.), and their
components act differently on the soil and plants during
cultivation.

The introduction of increasing doses of fertilizers and
protective agents (seed coating) affected the germination
and development of plants. This is due to the fact that the
coating not only protects the seeds from diseases and pests,
but also has a stimulating effect on them, increasing their
growth energy, which is especially important for the first
period of plant development, the accumulation of sugar
and other substances that promote reproduction. height.
the passage of winter.

Germination of seeds in the field ranged from 77
to 85%, depending on the cultivation technique and
variety. Sowing was carried out at the optimal time
(08/30/2020). At the same time, the development of plants
with all cultivation technologies took place in autumn
without pronounced differentiation. With the increase in
manufacturability, the percentage of overwintered plants
increased. At the same time, varieties Nemchinovskaya
56 and Gera overwinter best of all — up to 98%. With
the increase in manufacturability, the percentage of
overwintered plants increases in all varieties of winter
triticale.

The time of appearance of phenological stages and
their passage depends on the sum of effective temperatures
and parameters of plant vital activity. Intensive technologies
(creating more favorable conditions for plant nutrition,
protecting plants from pests and diseases) have allowed
plants to make the most of the photosynthesis process,
to produce a large green mass, which must be converted
into plant tissues and organs. This mechanism of intensive
plant production obviously leads to a lengthening of the
growing season.

Yield structure data show (Table 1) that the number
of productive stalks increases with the amount of fertilizer,
i.e. with higher doses of mineral fertilizers and the use of
new plant protection products, and always from different
varieties. In the Gera variety, thanks to the technology
of maximum dosage, the number of fruit-bearing stems
increased to 401-474 pcs./m?, in the variety Nemchinovsky
56 the number of stems increased to 462-591, in Nina - up
to 432-538 pcs./m?. It was variety Nemchinovskaya 56
that showed the best vegetation at the initial dose, while
at the highest dose an increase in the number of stems
was observed.

It should be noted that in this table, in the Gera
variety, the weight of 1000 seeds is 49.2 g higher with
the highest application of mineral fertilizers than in
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Table 1. The structure of the harvest of winter triticale in 2021-2021
) Number of stems, pcs/m? Weight, g
Variety Doses - P -
Total Productive Grain with ears of | 1000 grains
Guera N, P Ko, 422 401 1,99 44,6
N,oPooKoso 448 444 2,04 46,2
NP aoKieo 498 474 2,22 49,2
Nemchinovskaya56 NooPooKoo 508 462 1,50 41,6
NP Ko, 564 499 1,54 39,6
NISOPIZOKISO 620 591 1,55 444
Nina NP Koo 449 432 1,53 30,8
N 20PooK 5 528 477 1,53 38,6
N 0P 120K 549 538 1,52 40 4
Table 2. Yields of varieties of osya tritisale (2021-2021)
Variety (factor A) T(efca}é?c?rl%%y Vield, vha Base Technology Supplement
t/ha %
1 7,83 - -
Guera 2 9,02 1,19 15
3 10,12 2,29 29
Nemchinovskaya56 1 6,89 - -
2 7,65 0,77 11
3 9,13 2,24 32
1 6,59 - -
Nina 2 7,26 0,68 10
3 8,13 1,55 23
NSRO5 (for factors A and B) = 0.09 t/ha. NSRO5 according to experience = 0.16 t/ha

the varieties Nemchinovskaya 56 and Nina 44.4 g;
40.4 g. Thus, the Gera variety showed the best results in
environmental conditions and due to the increase in the
use of fertilizers.

Looking at the yield results, the Gera variety with
the highest fertilizer dose yielded the best yield of 10.12
t/ha, followed by Nemzhinovskaya56 with 9.13 t/ha and
Nina with 8.13 t/ha.

This means that the Gera variety is better than the
Nemchinovskaya 56 and Nina varieties in environmental
conditions, and especially those associated with the use
of increased doses of mineral fertilizers.

Discussion

The climatic conditions were generally favorable
for the growth and development of the crop. Fertilizer
application has an effective influence on all yield
parameters.

The yield results obtained in your experience are
comparable to those of other authors who came before us.
At Torikov 2018, when programming for the production of
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10 t/hawithadose of N | [P . K = 9.36 t/hawas obtained,
while we, when programming 9-10 t/ha, received triticale
with a dose of N._ P, K _ of 10.12 t/ha with the Gera

1507 120" 180
variety, which is higher than that of Torikov.

Conclusion

Yield indicators show the extent to which the efforts
of agricultural producers to achieve the planned results
have been implemented and justified. With an increase
in the intensity of production, the yield of the Gera
variety was 15-29% higher than the initial dose, where
the yield was 7.83 t/ha, the yield of the Nemchinovskaya
56 crop was 11-32% higher with a yield of 6.89 t/ha,
and the yield of the variety Nina was 10-23% and 6.59
t/ha, respectively. The number of fertile stems per square
meter depends on the dose of fertilizers used. Here
Nemchinovskaya 56 received the most 591, followed by
Nina 538 and Gera 474.

It should be remembered that in the production of
triticale, the more the fractionated dose of nitrogen is used,
the higher the maximum yield.
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"Poceunckuin yHuBepcuTeT apy>K6bl HApOaoB,
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BJIMSAHVNE MUHEPAJIbHbIX YAOBPEHWUA HA HEKOTOPDIE NOKA3ATEN
YPO)XXAWNHOCTW TPEX COPTOB TPUTUKAJE HA AEPHOBO-NOA30JINCTOW NO4YBE

OpHvM 13 criocoboB yBenmyYeHVsi IPoV3BOACTBA 03MMOW TPUTUKAIE SBSETCS ONTUMasbHbIV BbIOOP BbICOKOMPOAYK—
TUBHbIX CEMSIH Y PALMNOHaIbHOE UCIMOMb30BaHUE MUHEPAITbHBIX yao6peHui. s nony4eHyst BbICOKUX 1 CTabUIIbHbIX
ypoxaeB bb1510 NPoBEAEHO NCCE[0BaHNE Ha 3KCMEPUMEHTAaNbHOM rosne Hem4ynHoBcKkoro ghegepansHoro uccre—
nosartensckoro ueHTpa B Cokonoso B 2020-202 1 rogax Ha 4epHoBO—NoA30MCTovi noYse. Llens nccnenoBanms
— MPOBECTY CPaBHEHWE TPEX COPTOB TPUTVKAIE B 3UMHUI NEPUOL NPy BO3PACTaOLLMX 038X MUHepasbHbIX Y0~
6perHun. [Npuy naydeHnn 3 coptos o3umoni Tputukane: ['epa, HuHa n HemynHoBckas 56 vx cTaBummy B KOHKYPEHTHYHO
60pb6y C BO3PACTAOLLMMI [O38MU KOMMEKCHbIX MuHepanbHbiX yaobpermi Ng P Koo, N, ooP K00 N, 5P oo g0
®PocepatHbie, kanuviHble yaobperHus n 30 Kr a30Ta UCMob30Ban1Ch B Ka4ecTBe 6a30BbIX yaobpeHUt, 8 OCTaBLLIMA—
Cs1 @30T pacrnpenensncs B KA4eCTBe MOKPOBHOro yAaobpeHys, B YaCTHOCTU, C UCMO/Ib30BaHNEM CUCTEM 3aLUNTLI C
chyHrmumpamu, repbuympammn n nHcekTuymaamu. Hopma nocesa coctaBuna 5 MiH ceMsiH Ha rekTap, Cesitb C 4aMmrio.
Knumatudeckue ycrioBus Beretayum B 4ernoMm b xopoLuve. OnbIT no3B0omn HaM J0BUTLCS 0XMAAEMbIX Pe3ybTa—
TOB. Bce n3y4eHHble nokasaTenu, Takme Kak Kormm4ecTBO Nio[0HOCHbIX cTebnen Ha KBafpaTHbIV METP, Macca ThiCsi—
Y1 CEMSIH, YPOXAVHOCTb AENSHKM, YBENMHUICH W JTYHLLIMI ypoXavi nornyyeH y copta [epa, HanbonbLuas [o3a MUHe—
panbHbix yaobpermi N, . P, K, ., 4ana 10,12.1/ra, B HemunHosckon 56 — 9,13 1/ra, B HuHe — 8,13 1/ra. Yucno
MI040HOCHBIX cTebreV Ha kBagpaTHbIvi MeTP y copTa lepa 474, y copta Hem4vnHosckas 56, 4yto Ha 5971 BbiLLe, 4em
y copta l'epa. YBenuyeHve 003 MuHeparbHbIX Y06 peHu 0Tpasuioch Ha BCEX NOKA3aTessaX YpoXanHOCTH,

Ho epa okasanachk ny4qwe HemynHosckon 56, a copt HyHa okasancs MeHee 3ghehekTvBHbIM. BugHo, 4To a30THbie
yA06peHus, BHOCUMbIE (hPaKLMOHHO, MOSIOXUTENBHO BIIUSIOT HA MOKa3aTenu YypoxaiHoOCTX 1, BO3MOXHO,

Ha ypoXanHOCTb TPUTHKArE.

KnioueBble cnoBa: MUHeparnbHbie yooBpeHs, napaMeTpbl, ypoXanHOCTb, COPTa TPUTVKANE.
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UccnedosaHus no BbIfBICHUKD MAKCUMALHOU NPOOYKMUBHOCMU COU 8 3ABUCUMOCTIU OM NPUMEHSAEMbIX MUHepalbHbIX y0obpeHul
CO CMUMYIAMOPamMu pocma y pasauyHsix copmos nposodunuck Ha onsimHom nose 000 «Husax Tumckozo patioHa Kypckoi obnacmu
€ 2020 no 2022 200s1. Cxema onsima 6bina cnedyowed: ®akmop A —yoobpeHus u cmumyaamops! pocma: 1) koHmpons (6e3
yoobpeHuii u cmumynamopos pocmay), 2) Cmumynsmop pocma (Ans6um); 3) NPK (no seiHocy Ha 3an1aHupos8aHHbIl ypoxai);
4) PK; Cmumynamop pocma + NPK; Cmumynamop pocma + PK. ®akmop B — copma: Csana (cmaxdapm); 2) Tanauc; 3) Xopon.
Haubonbwas nnowads aucmosoli nogepxHocmu y copma Xopon 8 ¢asy ysemeHus popmMuposanacs Ha 8apuaHme npumeHeHus
cmumynsmopa pocma Ansbum ¢ azomHo-gocgopHo-kanuliHsimu yoobpeHusmu NPK u pasHanacs 58948 meic. m2/2a. Haubonbwudi
cpedHecymoyHbIli npupocm 6uomacce! cou y copma Xopos ycmaHosieH Ha BapuaHme ¢ npuMeHeHUueM a30MmHo-(oCGHOPHO-KANULHbIX
yoobperuti NPK u 8 cpedHem 3a 2020-2022 22. pasHsncs 89,7 Ke/2a, 4mo 0Ka3an0ch Ha 14,5 ka2/2a 60/ible MUHUMAbHO20
3HaveHus, Ha 11,9 kz/2a 6onbLie NO CPABHEHUIO C MAKCUMA/IbHBIM 3HaYeHueM y copma C8ana u Ha 4,7 K2/2a 60/1bLUe N0 CPABHEHUIO
C MaKCUManbHbiM 3Ha4eHuem y copma TaHauc. Haubonbwas ypoxatiHocms cou copma TaHauc 8 cpedHem 3a 20202022 2e.
docmueanacek Ha BapuaxHme npumeHeHus Anbbuma c a30mHo-gocgopHo-KanuliHbiMu yoobpeHusmu u pagHsaace 3,02 m/za,
mo ecmb Ha 19,4% 60/1blUe MUHUMAIBHO20 3HAYeHUs U Ha 16,1% 6osblue MaKcuManbHo20 3HaveHus y copma Csana. Haubonswas
ypoxaiiHocms cou copma Xopon docmuzanack Ha 8apuaHme npumeHeHus Anbbuma c a30mHo-oceopHo-KanuliHbIMu yoobpeHusM
u u pasHanace 3,26 m/ea, mo ecmo Ha 20,3% 60J1blUe MUHUMAILHO20 3HAYEHUS, HA 25,4% 60/ble MAKCUMANbHO20 3HAYeHUS
vy copma Csana u Ha 7,9% 60/1ble MAKCUMAbHO20 3HaYeHUs y copma TaHauc.

KnioueBble cnoBa: cos, yao6peHus, CTUMYNSTOPbI POCTa, NPUPOCT GMOMACCHI, YPOKANHOCTD.

BBeaenue

Hauboaee ocTpoil Mpo6AeMOil B CEABCKOM XO351ICTBE,
KaK B MAPOBOM, TaK 11 BO BCEPOCCUIICKOM MAcCIITade, A0
CIIX TIOP OCTaeTCst AeUIIUT KOPMOBOTO U TIMIIEBOTO GeAKa
[1-3]. PariroHaabHbIM [Ty TéM PeTIIeHIsT AAHHOT ITPOOAEMBL
ABASCTCS yBEANUEHME IIPOU3BOACTBA BEICOKOOEAKOBBIX Ce-
MSIH 3epHOO0OO0BBIX KyABTYP. [ [p3HAHHBIM AAEPOM CPEAr
9TUX KYABTY] SIBASIETCSI O€AKOBO-MACAWYHASL KyABTYPa COSL,
B 3epHE KOTOPOM coAepskuTcst A0 40% 1 Goaee cOarancu-
POBAHHOTO 10 AMUHOKICAOTAM CBIPOTO IIPOTerHa 1 6oaee
20% 6roAOTUYecKN 11eHHOTO JKupa [4—0].

[ToceBHbIE TIAOIIAAN COM B MUPOBOM 3€MACACANH 3a
TIOCACAHNE 5 AT IIPEBLICUAY 65 MAH. T2, @ €€ YPOXKalTHOCTh
AocTuraa 2,3 t/ra sepra [7-9].

B Poccuiickoit Meaepaiinyl IOCACAHUE TIATh ACT Ha-
OAI0AAETCS PACTIIPeHIIe TIOCEBHBIX TTAOTIAACH € 1,5 MAH. Ta
A0 3,4 MaH. Ta. OAHAKO BaAOBbIe COOPBI 3ePHA COU AO CUX
[10p He IIPEBLIIIAIT 5 MAH. TOHH. A 4TOOBL CTaTb IIOAHO-
LICHHBIM UTPOKOM HA MHPOBOM PBIHKE COM, [0 MHEHMUIO
AHAAWTUIKOB, MBI AOAYKHA ITPOU3BOAUTb He MeHee 10 MaH.
T [10-12].

[TosToMy Tema MOBBIIICHIS IIPOAYKTUBHOCTH COEBBIX
6000B BeCbMa AKTyaAbHA.

MaTepnaA 1 METOABI UCCACAOBAHUA

VlccaeAOBaHMS 110 BBISIBACHUIO MaKCUMAABHOM ITPO-
AYKTUBHOCTI COM B 3aBUCMMOCTH OT ITPUMEHSIEMbIX MUHe-
PaABHBIX YAOOPEHNT CO CTUMYASTOPAMI POCTA Y PA3ATIHBIX
COPTOB IIPOBOAMAUCH Ha ombITHOM Itoae OO0 «Husa»
Tumckoro paitona Kypckoit o6aact ¢ 2020 o 2022 TOABL
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[NouBaMu SBASAMICH YePHO3EMBI TUIIYHbIC C COACPYKAHIEM
TyMyca B TIAXOTHOM TOPU30HTE 5,25 %, THAPOAU3YeMOTO
asota 72,3 mr/Kr, oABrKHOTO ocdopa 35,2 Mr/Kr, 00-
MEHHOTO Kaaus 342 MI/KL. Peakiiysi IOUBEHHOIO pacTBOpa
Ha OTILITHOM y4acTKe OblAa OAM3KA K HEMTPAAbHON U TI0
roaam koaedaaace ot pH 6,8 a0 7,1.

Hopwma BriceBa con coctaBasgaa 500 TBIC. BCXOSKMX
cemst/ra. Crioco0 1ocesa IIMPOKOPSIAHBIN, TIMPIHA MESKAY-
paabst — 0,45 M. TIpeAllecTBeHHUK — 03UMast TIIEeHNIIA.
TTAOIIAAD YUETHOI AeASHKY T1ePBOTO TIopsiaka 150 M? (AanHa
50 M, nmpusa 30 M). [TA0IAAb YIETHON ACASTHKU BTOPOTO
niopsiaka 50 m? (aama 50 M, mwpuaa 10 MB). [Taommaas Ae-
ASIHOK B 0AHO# TIoBTOpHOCTH 900 M?. TTOBTOPHOCTD OTILITOB
TpexkparHast. OOIIast AOIIAAD TIOA AeAstHKamME 2700 M2,
PasmelieHue peHAOMU3MPOBAaHHOe. Cxema omblTa OblAd
caeaytorieit: @akTop A —yAoOpeHUs 1 CTUMYASITOPbI POCTa:
1) koHTpOAD (6€3 YAOGPeHUIT 1 CTUMYASITOPOB POCTa), 2)
Crumyastop pocta (Aas6ut); 3) NPK (110 BbIHOCY Ha 3a-
TIA@HMPOBaHHEI yposkail); 4) PK; Crumyasitop pocra +
NPK; Ctimyaarop pocta + PK. @akrop B — copra: Cpamna
(ctanaapr); 2) Tanauc; 3) Xopoa.

Pe3yAbTaTbI HNCCACAOBAHUS
U uX 00Cy’KACHHE

CpeAHeCyTOYHBIH ITPUPOCT OMOMACCHI COU OKA3aACs
HauMeHbIMM y copTa Cpara Ha BapuaHTe ¢ AAbOUTOM U
B cpeaHeM 3a 2020-2022 rr. pasrsiacs 66 kr/ra (puc. 1).
Y copra Tanauc cpeAHeCyTOUHBIN TPUPOCT 611OMACCHL COn
OKAa34dACsi HAMMEHDBIIIVM, KaK 11 v COpTa CBana, Ha BapmaHTe
¢ AabbuToM 1 B cpeateMm 3a 2020-2022 rT. pasHsiacs 72,3
KI/Ta, 9TO OKa3aA0Ch Ha 6,3 KI/Ta OOABIIE TI0 CPABHEHNIO
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Puc. 1. CpepgHecyTouHbIi npupocT 6MoMacchl, cpepHee
32 2020-2022 rr., kr/ra: @ — CBana; @ — TaHawuc;
O — Xopon

c coproM Cpana. HanGoAbIIMil CPeAHECY TOUHbII IPUPOCT
6romMacchl con y copTa XOpOA YCTaHOBAEH Ha BapUaHTe C
TIpUMeHeHneM a30THO-POCHOPHO-KAANIHBIX YAOOPEHNUI
NPK 1 B cpeanem 3a 2020-2022 rT. pasrsiacs 89,7 Kr/ta,
YTO OKa3aAoCh Ha 14,5 Kr/ra 60AbIIle MUHUMAABHOTO 3Ha-
ueHust, Ha 11,9 kr/ra OoAblIIe 110 CPABHEHUIO C MAKCUMAAD-
HBIM 3HauYeHreM y copTa Cpamna 1 Ha 4,7 Kr/ra OOAblIIe 110
CPaBHEHMIO C MAKCUMAAbHBIM 3HAUEHUEM y cOpTa TaHauc.
YpoxxaitHocTh cont B 2020 T. OblAa MUHIMAABHOM Y
copra Cparia Ha KOHTPOABHOM BapuaHTe 0e3 IIPUMeHeHIIs
CTUMYASITOPOB POCTA X1 MUHEPAABHBIX YAOOPEHMI1 11 PABHSI-
aace 2,06 1/ra (mabruya). Y copra TaHauc ypoxkallHOCTb
6b1aa Ha 0,37 1/ra, nan Ha 18% OGoabire. Y copra Xopoa
yposkanHoctb Oblaa Ha 0,52 T/ra, nau Ha 25,2% Goablile,
4deM y copta Csama. [Iprmenenne AAp6uTa yBEAUIUBAAO
yposKaitHOCTb copTos cou Ha 0,06—0,16 T/ra, mprMeHeHMe
NPK yBeAnunBaa0 yposkaltHOCTb copTos con Ha 0,31-0,43
T/ra, npuMeHeHMe PK yBeAmI1MBar0o yporkaltHOCTb COPTOB
con Ha 0,08-0,19 1/ra, npumenenne Aabouta + NPK yse-
AMYMBAAO YPOKATHOCTb copToB com Ha 0,43-0,61 T/ra,
npuMeHenne Aanouta + PK yBeamumBaao yposkaitHOCTb
M3y4aeMbIX B OTIbITe cOpTOB con Ha 0,26—0,38 T/ra.
TakuMm 06paszom, HaMOOABIIIAsL YPOXKANHOCTb COM B
2020 1. dpopmupoBarach y copra Xopoa Ha BapuaHTe C
npuMeHenneMm Aabouta + NPK u pasnsaacs 3,21 1/ra, T0
ecTh Ha 55,8% O0AbIlle MUHUMAABHOTO 3HAYEHS .
YpoxaitHocTb cont B 2021 T. Oblaa MUHIMAABHOM Y
copra Cpama Ha KOHTPOABHOM BapuaHTe Oe3 IIpUMeHe-
HUS CTUMYASITOPOB POCTAa M MUHEPAABHBIX YAOOpPEHMIl 1
paBHsiaach 2,18 1/ra. ¥ copra Tanauc yposkaltHOCTb Oblaa
Ha 13,8% Goabte. Y copta Xopoa yposkailHOCTb OblAd Ha
21,5% Goaviue, uem y copra Cparna. [Tprmenenne Aaboura
YBEAMUNBAAO yPOKaMHOCTL copTos con Ha 0,06-0,20 1/
ra, mpuMeHeHne NPK yBeAmamBaro yposkaltHOCTb COPTOB
cou Ha 0,31-0,48 1/ra, npumenenue PK yseanunsaro
ypokaitHocTb copTos cou Ha 0,10-0,24 1/ra, nprMeHeHune
Aapbuta + NPK yBeAMUMBAAO ypOKAHOCTb COPTOB COU
Ha 0,440,062 1/ra, npumenenne Aarbuta + PK yBeanun-
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BAAO YPOKATHOCTb M3Y4aeMbIX B OIbITE COPTOB COU Ha
0,23-0,44 1/ra.

Takum 06pazom, HaMOOADINAS YPOKAMHOCTb COU B
2021 r. popmmposaracy y copra XOpoA Ha BapHaHTe C
npuMeHeHneM AapomuTa + NPK 11 pasrsaace 3,27 1/ra, TO
ectb Ha 50% 60AbIIIe MUHIMAABHOTO 3HAYCHIS.

YposkaitnocTb con B 2022 T. Oblaa MUHUMAABHOM y
copra Csaria Ha KOHTPOABHOM BapuaHTe (e3 IpUMeHe-
HUSL CTUMYASITOPOB POCTa Y MUHEPAAbHBIX YAOOPEHUIl 1
paBsHsAach 2,3 T/ra. ¥ copra TaHamc yposKaitHOCTb Oblaa
Ha 11,7% Goabmme. Y copra Xopoa ypOsKaitHOCTD Oblaa HA
21,3% Goavine, uem y copra Csana. [Tpuvenerne Aabdura
YBEAUYMBAAO YPOXKaHOCTL copTos cou Ha 0,17-0,20 1/
ra, mpuMerenne NPK yBearunsaao yposkaitHOCTh COPTOB
cou Ha 0,28-0,48 1/ra, mpumenenne PK yseamamsaao
ypOosKamHOCTb copTos con Ha 0,11-0,24 1/ra, npuMeneHne
Aavbuta + NPK yBeANUMBaAO ypoKallHOCTb COPTOB COU
na 0,40-0,61 1/ra, npumenenue Aabouta + PK yseanun-
BAAO YPOKATHOCTb M3Y4aeMbIX B OIbITE COPTOB COU Ha
0,15-0,43 1/ra.

Takmm 06pazom, HaMOOADINAS YPOKAMHOCTb COU B
2022 r. popmmposaracy y copra XOpoA Ha BapHaHTe C
npumeHeHneM Aabourta + NPK u pasusaacs 3,3 1/ra, TO
ecTb Ha 43,5% 00AbIIle MUHUMAABHOTO 3HAYEHUSI.

Cratuctuueckass 00pab0TKa AAHHBIX YPOKaTHOCTU
COU BO BCE TOABL IIPOBEACHUS OIILITOB IIPOBOAMAACH C
TIOMOIIBIO KOMIILIOTEPHON TIPOTPaMMBl « CTaTUCTUKA .
CTaTUCTIYECKUIT aHAAW3 TIOTPEITHOCTEN YPOXKAHOCTU
COPTOB COU TIOKA3aA, YTO BO BCE TOABI ITPOBEACHIISI OTIBITOB
6e3 ncraroderwst ¢ 2020 1o 2022 1. 3HAUeHNS HAVMEHbITIe
CYIIeCTBEHHON PA3HOCTY YPOSKANHOCTH COU, KaK 110 (Pak-

MpopykTUBHOCTL cou B onbiTe ¢ 2020 no 2022 ropbl
CTIMyASTOPBI
1 MUHEPAAbHbIE Copt 2020t 2021t 2022t
yAOOpeHUs
KonTpoab Caaria 2,06 2,18 2,30
Tananc 2,43 2,48 2,57
Xopoa 2,58 2,65 2,79
AApOUT Caama 2,18 2,24 2,47
Tanauc 2,49 2,68 2,76
Xopoa 2,74 2,85 2,99
NPK Caamna 2,37 2,49 2,58
Tananc 2,80 2,90 3,05
Xopoa 3,01 3,13 3,16
PK Caaria 2,27 2,37 2,41
Tanaunc 2,51 2,58 2,72
Xopoa 2,76 2,89 3,03
AapOut + NPK Caara 2,49 2,62 2,70
Tananc 2,90 3,06 3,09
Xopoa 3,21 3,27 3,30
AapOut + PK Caama 2,37 2,41 2,45
Tananc 2,69 2,82 2,97
Xopoa 2,96 3,11 3,15
HCP A 0,03 0,03 0,03
HCP,B 0,02 0,03 0,03
HCP AB 0,03 0,03 0,03
21
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TOpy A (CTUMYASTOp POCTa U MUHEPAAbHBIE YAOOPEeHIsT),
Tak u 110 ¢axropy B (copra), a TakKe 110 COBOKYIIHOCTH
AQHHBIX (PAKTOPOB, He BEIXOAMAY 3@ TPAHMULIBI AOTTYCTIMBIX
3HAUCHWII, T.e. AAHHBIE, TIOAYUICHHBIC 33 ACCATD AT IIPO-
BEACHSI OTIBITA, MOYKHO CUMTATh AOCTOBEPHBIMIL.

YposkailHOCTb com B cpeaHeM 3a 2020-2022 rt. Opiaa
HavMeHblllenl y copra Cparla Ha KOHTPOABHOM BapuaHTe
0e3 HpI/IMeHCHI/IH CTI/IMYAHTOPOB pOCTa n MI/IHepaAbeIX
yaoOpennit n pasusiaach 2,18 1/ra (puc. 2). Ilpumenenue
CTUMYASTOpPA POCTAa AABOUT YBEAUIUBAAO YPOKANHOCTD
AAQHHOTO COpTa B cpeaHeM Ha 5,5%. Ilpumenenne doc-
(bOpHO-KAAUNHEIX YAOOPEHUI YBEAMUUBAAO ypPOXKal-
HOCTb AaHHOTO copTa Ha 7,8%. [lpumenenue AanOura
¢ dochopHO-KAAUNHBIMI YAOOPEHUSIMU YBEAUYMBAAO
YPOYKalHOCTb AaHHOTO copTa Ha 10,6%. Ilpumenenne
a30THO-(DOCPOPHO-KAAUNHBIX YAOOPEHUH YBEAINBAAO
YPOYKalHOCTb AQHHOTO copTa Ha 13,8%.

Haunboabmas ypokailHOCTb con copTa Cpama Ao-
CTUTaAach Ha BapUaHTe IPUMEHeHWss AABOUTA C a30THO-
tbocopHO-KAANITHBIMU YAOOPEHUSIMU 1 PaBHSIAACh 2,0 T/
ra, To ecTh Ha 19,3% GOAbIIle MUHUMAABHOTO 3HAYEHISI.

YpOosKartHOCTD con 'y copTa TaHanc Oblad HAaMMEHbITIe
Ha KOHTPOABHOM BapuaHTe 0e3 IPUMEHEHNSI CTUMYASTOPOB
pOCTa M MITHEPAABHBIX YAOOPEHUIT 1 PaBHAAACD 2,53 T/Ta,
YTO OKa3aA0Ch Ha 16% Ooabllle HAMMEHBIETO 3HAYCHUS
y copta Cpana. [IpumMenenne cTumyastopa pocta AAbOUT
YBEAMUMBAAO YPOXKANHOCTh AAHHOTO COPTA B CPEAHEM Ha
4,3%. Tpumenenne GocOPHO-KAAUITHBIX YAOOPEHUTT
YBEANYMBAAO YPOJKATHOCTb AAHHOTO copTa Ha 5,9%. [Tpu-
MeHeHue AabOuTa ¢ POcOPHO-KAAUNHBIMU YAOOPEHIIMI
YBEAUYMBAAO YPOJKAMHOCTb AAaHHOTO copTa Ha 11,8%.
[Tpumenenvie a30THO-GOCHOPHO-KAAUNHBIX YAOOPEHUIL
YBEAMUMBAAO YPOYKAHMHOCTb AQHHOTO copTa Ha 15,4%.

YPposKalTHOCTb COM y cOpTa XOpoA OBIAd HANMEHBITIeH
Ha KOHTPOABHOM BapuaHTe 0e3 TPUMEHEHNUSI CTUMYASTOPOB
pOCTa M MITHEPAABHBIX YAOOPEHUI1 1 PaBHAAACE 2,71 T/Ta,
YTO OKa3aA0Ch Ha 24,3% OOAbIIe HAUMEHDBIIIETO 3HAYe IS
y copra Csana 1 Ha 7,1 9% GoAbIlle HAMMEHBIIIETO 3HAUEHUS
y copTa Tanawuc. [Ipumenenme cTuMyasitopa pocta AALOUT
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Puc. 2. MpoayKTUBHOCTL COM, cpeaHee 3a 2020-2022 rr.,
1/ra: @ — CBana; O — TaHauc; O — Xopon

YBEANUMBAAO YPOXKATHOCTb AAHHOTO COPTa B CpeAHeM Ha
5,5%. [pumenenne GpochopHO-KAAMIHBIX YAOOpeHMIT
YBEAUYUBAAO YPOSKAHOCTb AdHHOTO copTa Ha 6,6%. [Tpu-
MeHeHMe AABOUTA COBMECTHO € (OCOPHO-KAANIMHBIMUI
YAOOPEHUSIMU YBEAUTUBAAO YPOSKATHOCTh AAHHOTO COpTa
Ha 13,3%. ITpumenenne a3oTHO-POCHOPHO-KAANITHBIX
YAOOPEHMIT YBEAMUYNBAAO YPOKANHOCTL AAHHOTO COPTa
Ha 14,4%.

BbiBOABI

Hanboabmas yposkailHOCTb cou copTa TaHauc B
cpeanem 3a 2020-2022 rT. A0CTUTAAACh Ha BapuaHTe
mpuMeHeHnst AABOUTA C a30THO-(OCHOPHO-KAAUITHBIMI
yAOOpeHMAMNI U paBHsAAAch 3,02 T/ra, To ecTh HA 19,4%
OOADBIIle MUHUMAABHOTO 3HadveHus 1 Ha 16,1% Ooabiie
MaKCUMAAbHOTO 3HadeHus y copra Cpama. Hauboabmias
YPOJKaitHOCTb COM COPTa XOPOA AOCTUTIAAACh Ha BAPUAHTE
ipuMeneHnst AapOuTa ¢ a30THO-GOCHOPHO-KAANTHBIMI
yAOOpeHUsIMU 11 PaBHsIAACh 3,26 T/ra, To ectb Ha 20,3%
OOAbIIIe MUTHUMAABHOTO 3HAUeHMs, HA 25,4% OOAbIIIe MaK-
CUMAABHOTO 3Hauenus y copra Caamna u Ha 7,9% Ooable
MaKCUMaAbHOTO 3HauUeHus1 y copra TaHauc.
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SOYBEAN PRODUCTIVITY IN THE CENTRAL CHERNOZEM REGION

Studies to identify the maximum productivity of soybeans, depending on the applied mineral fertilizers with growth
stimulants in various varieties, were conducted at the experimental field of Niva LLC in the Timsky district
of the Kursk region from 2020 to 2022. The scheme of the experiment was as follows: Factor A —fertilizers
and growth stimulants: 1. control (without fertilizers and growth stimulants), 2. Growth stimulant (Albite]; 3. NPK
(for removal to the planned harvest); 4. PK; Growth stimulator + NPK; Growth stimulator + PK. Factor B — grades:
Swapa (standard); 2. Tanais; 3. Chorol. The largest leaf surface area of the Khorol variety in the flowering phase
was formed on the variant of using the growth stimulant Albit with nitrogen—phosphorus—potassium fertilizers
NPK and was equal to 58948 thousand m?/ha. The largest average daily increase in soybean biomass in the
Khorol variety was established on the variant using nitrogen—phosphorus—potassium fertilizers NPK and on
average for 2020-2022 was 89.7 kg/ha, which turned out to be 14.5 kg,/ha more than the minimum value,
11.9 kg/ha more than the maximum value in the Swapa variety and 4.7 kg/ha is more than the maximum value
of the Tanais variety. The highest yield of soybeans of the Tanais variety on average for 2020-2022 was achieved
on the variant of using Albite with nitrogen—phosphorus—potassium fertilizers and was equal to 3.02 t/ha, that is,
19.4% more than the minimum value and 16.1% more than the maximum value of the Swapa variety. The highest
yield of soybeans of the Khorol variety was achieved on the variant of using Albite with nitrogen—phosphorus-
potassium fertilizers and was 3.26 t/ha, that is, 20.3% more than the minimum value, 25.4% more than
the maximum value for the Swapa variety and 7.9% more than the maximum value for the Tanais variety.

KnroueBbie cnoBa: soybeans, fertilizers, growth stimulants, biomass growth, yield.
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Influence Cycocel Concentration and Spraying Stages
on Growth Traits, Grains Yield and Its Components
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A field experiment was carried out at the experimental Fields in the College of Agricultural Engineering Science University of
Baghdad, Iraq during the autumn season of 2018 and spring season of 2019. The main objective was to find out the effect of cycocel
concentration (0, 300, 600, 900 mg/L( and three stages of foliar application (4, 5 and 6 weeks after emergence), on growth traits,
grain yield and it’s component of Sorghum) var.Bohooth.70 (layout of the experiment was a split-plot in a Randomized Compete Block
Design with three replication. Foliar application stages were used as main-plots, while cycocel concentration were used as sub-plots.
Results showed that spraying of cycocel at conc. 900 mg/L resulted in a significant reduction in plant height reached 15.7% and 12.2%
compare with control treatment and this in turn reduce the % of loding. In contrast, high conc. of cycocel signification increased weight
and numbers of grains per head and grains yield remhed (7.037 and 6.804) t/ha for autumn and spring season respectively, plants
sprayed after 4 weeks from emergence reduce plant height and logding%, while, grains weight , No of grain yield were significantly
increased reahed (6.943 and 6.90) t/ha for autumn and spring season respectively. There was high positive correlation between
grains yield and eah of grains weight per head and number of grains per head (+0.99 and +0.90( for autumn season and (+0.99 and
+0.87( for spring season respectively . The results showed a significant interaction been application stages and cycocel concentration
in means of grains yield . The higher yield of 7.651 and 7.114 t/ha were obtained whon Sorghum plant were sprayd with cyocel a the
concentration of 900 mg/L after 4 weeks from emergence in autumn and spring seasons respectively.

Introduction

Sorghum (Sorghum bicolor L. Moench) is an important
cereal and fodder crop in Iraq and the world it is grown in
Iraq for the purpose of producing grains and green fodder
and ranks fifth in the world in terms of importance and
production of grains. Among the advantages of this crop is
that it has the ability to withstand drought and salinity and
increases the number of cuts with increasing temperatures
in summer [20, 21], global corn and white production
globally reached 1124 million tons in 2019, with a 2%
increase compared to 2018 [26]. In Traq, the cultivated
area of the sorghum crop reached 34050 hectares with a
production rate of 1.896 t/h (4). This crop is used as hu-
man food in many poor countries of the African countries
after mixing with wheat flour at 50% [7].

As for the developed countries, it is extracted from
its starch and glucose pills due to the high percentage of
carbohydrates in it, which reaches more than 67%. Its
grains are a rich source of vitamin B and the protein con-
tent in the grains reaches more than 11% [19]. The grains
of sorghum can be used for feeding livestock and poultry
due to the high content of carbohydrates and proteins.

24

Key words: Sorghum , growth retarded, grain weight, Biological yield.

It is observed under the Iraqi condition, especially during
summer season, a shortage in green forage availability to
meet the animal’s needs. Thus, this crop can contribute
to solving part of this problem, and in the context of this
talk, a variety of toddler sorghum was recently produced
with joint efforts between the Department of field Crops —
College of Agricultural Engineering Sciences — University
of Baghdad and the Iraqi Agricultural Research office. This
variety is characterized by superiority to the local variety
kafir ,in producing the green forage [17]. It was recorded
and adopted as the best variety in Iraq for producing the
green forage and called Bhooth.70.

Also this variety excelled in grain yield compared to
Inqaz and Rabeh [14]. However, the problem that this
variety suffers from is how to produce grain in economical
yield, due to the height of this variety when its left to pro-
duce grains, Since long stem lead to lodging and breaking
its stems when the wind blows, especially in the autumn
season , so that plant growth retardants can be use to solve
this problem, which used on cleared crops [22, 8]. So this
exp. Was aimed to study the effect of cycocel on growth
and grain yield of sorghum.
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Materials and methods

A filed experiment was conducted in experimental
filed at filed crop Department, college of Agricultural En-
gineering Sciences, University of Baghdad in the autumn
season 2018 and spring season 2019 using sorghum culti-
var (Bohooth 70) which is registered and adopted recently
by Iraqi Ministry of Agriculture. Layout of experiment was
Randomized Complete Block Design (RCBD), arranged
in split-plot with three replications. Foliar application
stages (4, 5 and 6) weeks after emergence were used as
main plots, while cycocel concentration (0, 300, 600 and
900 mg/L) were used as sub-plots. The experimental unit
area for both seasons 6 m? with dimensions of 3x2 m,
four lines were opened in each experimental unit with
distance 50 cm between each line and length of 3 m. The
seeds were planted in pits at distance of 25 cm between
each hole by 3-5 seeds in each hole. The planting date
was done on last week of July 2018 for autumn season
and last week of March 2019 for spring season. Each pit
was hand — thinned to one plant per pit after two weeks
from emergence.

Chimed fertilizer was added as recommended by
Ministry college of Agricultural and com borer was con-
trolled by using dyazanone fluid for two times, the first
in the stage of 3-4 leaves and the second after two weeks
of the first control as recommended by the Iraqi Ministry
of Agriculture (11). The required concentrations were
prepared from cycocel which was imported from a com-
pany specialized in selling growth regulators, hormones
and chemical fertilizers in the United States of America.
The solutions were prepared in the Postgraduate Studies
Laboratory of the College of Agricultural Engineering Sci-
ences — University of Baghdad at concentrations of 300,
600 and 900 mg/L. The bubbly substance was added at a
concentration of 0.15% ml-1 liter as a diffuse substance
for all concentrations including the control treatment, and
the spraying process was carried out until complete wet-
ness in the early morning to avoid high temperature and
evaporation of the solution after one day watering and for
both seasons to increase the efficiency of plants in absorb-
ing the solution and according to the concentrations The
aforementioned, as for the control treatment, it was sprayed
with distilled water only .The experiment was harvested
for the autumn season on 11/10/2018 and for the spring
season on 15/7/2019.

The studied characters:

Plant height (cm) was measured at maturity stage
for a sample of five randomly selected plants from mid-
lines , the length was measured from soil surface to the
plant top [16].

Leaf area (cm?). Five plants were selected randomly
from the Two mid. Lines at full flowering stage by measur-
ing leaf length and width for all plant leaves, the leaf area
was calculated by using the following formula:

Ne1 2024 Teopernveckue u npuknagHbie npo6nemsi AMK

A=L-W.0.75,

where A — leaf area cm?; L — leaf length; W — the widest
part in leaf (cm); 0.75 — standard [18].

Grains Yield and it’s components.

Five heads were chossened extracting their grains and
the means of yiled was measured for each head in each
experimental unit . samples were taken to measure 1000
grains weight. Number of grains per head was calculated
from the relation between 1000 grains weight and weight
grains for each head.

The total grain yield (ton/h) was estimated from
grain weight per head x plant density. Biological yield was
measured after drying five plants and then harvest index
was calculated according to the following formula [23]:

Harvest index = Grain yield / Biological yield -100.

Data were analyzed by analysis of variance as
described by [6]. Means were compared using L.S.D at
the level 5% of significance.

Results and discussion

Table 1 indicated that there was a significant effect of
concentration cycocel a stages of spraying and their interac-
tion on this character for both. Season . High concentration
of cycocel gave lories mea of plant height reached 287
and 199.5 c¢m for autumn and spring season respectively

The percentage of reduction in plant height in autumn
season at the used concentration 300, 600 and 900 mg/L
compared with control treatment reached 41%, 9.15% and
12.19% respectively. while in spring season reached 1.54%,
9.5% and 15.71% respectively and the reason behind the
reduce in plant height with increasing the concentration
of cycocel may be due to the tact, that cycocel works on
inhibit the vital structure and formation of Natural produc-
tion of gibbereline inside the plant cells and tissues and
this is by stimulation the enzymes that break down and
destroy the gibbereline which leads to retarded the growth
of apical meristem which reduce the cellular expansion
process and inhibits the elongation of cells and shorten-
ing the internodes. And there by reduce he plant height .
The results are in agreement with results found by [8, 5].

Table 1 show, that there was a significant effect of date
of spraying stage on plant height, spraying stage after 4
week from emergence resulted in reduction in plant height
reaced 289.5 cm and 215 cm for autumn and spring sea-
sons respectively. This result may be due to the fact that
growth retardant work on impede the growth before it’s
occurrence and accordingly, the delay in spray stage may
be lead to retarded the ability of growth elongation.

Itis also noted from Table I that there was a significant
interaction between the tow factors for both seasons, and
this may be due the differences in the relative response
to reduce plant height by different spraying stages and
concentrations of cycocel. Where it is observed that the
highest reduction in plant height was occurred when plant
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Table 1. Effect of concentrations and dates of spraying cycocel and interaction between them on height of plant (cm)
Autumn season 2018 and Spring season 2019
Seasons Date of spraying weeks Cycocel concentrations, mg/L Mean
after emergence 900 600 300 0
261.5 2745 301.4 320.5 289.5
Autumn 5 276.5 287.4 302.7 317.5 296.0
296.0 300.8 306.8 311.9 303.9
L.S.D 5% 11.7 6.1
Mean 278.0 287.6 303.6 316.6
L.S.D 5% 73
184.3 204.7 229.0 241.8 215.0
Spring 5 200.1 210.7 232.0 2355 219.6
214.1 227.1 239.7 232.9 228.4
L.SD5% 10.6 73
Mean 1995 | 2142 | 233.0 | 236.7
LSD 5% 6.1

spraying in early stage (4 weeks after emergence) at high
concentrations of cycocel 900 mg/L in both season and
such decreases in plant height was decreases as the spray
stage was delayed.

This trait was only significantly influenced by cycocel
concentration and the interaction between the two fac-
tors in both seasons (Table 2). This table also showed that
spraying plant with cycocel with high concentration of
900 mg/L gave the lowest in leaf area reaching 8638 cm?
and 5511 cm? in autumn and spring season respectively.
The decrease in leaf area at concentration of 300, 600 and
900 mg/L compared with control treatment in autumn
(7.76%, 10.73% and 12%) and in spring season (2.8%,
6% and 9%) respectively. The reduce in plant leaf area
when spraying cycocel may be due to the role of cycocel
in reduction in plant height [12]. Despite that there was
no significant effect of spraying stages on this trait, but it
seem that tow leaf area was occurrence in plants sprayed
at stage 4 weeks after emergence (Table 2) concerning
the significant interaction between the two factors may
be interpreted bused on the difference in the relative re-
sponse of each spraying stage and different concentrations

of cycocel. So we find that the difference were higher in
response among concentrations in early spray in stage (4
weeks after emergence).

Where as it was lower between concentrations in late
spraying stages.

Table 3 indicated that there was a significant effect
of concentration cycocel a stages of spraying and interac-
tion between them in this character in both season . this
table also showed that spraying plant with cycocel with
high concentration 900 mg/L gave the lowest % at lodg-
ing reaching 14.41% and 1.21% in autumn and spring
season respectively and significantly different compare
with other concentration. The mean of reduce in loding
% at concentration of 300, 600 and 900 mg/L compared
with control treatment in autumn (15.97%, 23.62% and
30.25%) for autumn season respectively and (19.82%,
36.20% and 47.84%) for spring season respectively. The
reduce in loding % when spraying of cycocel may be duc.
To reduce the plant height after spraying of cycocel

Table 3 which show positive correlation between plant
height and lodging % (0.82** and 0.62**) for autumn and
spring season respectively.

Table 2. Effect of concentrations and dates of spraying cycocel and interaction between them on The leaf area (cm?)
Autumn season 2018 and Spring season 2019
Seasons Datz ffefrsssjzsgfnvg:eks - Cycg;zl concemrauons,aglog/L - Mean
Autumn 4 8349 8310 9032 9953 8911
5 8468 8817 9056 9718 9015
6 9097 9173 0087 9791 9287
LSD 5% 393.3 N.S
Mean 8638 8767 9058 0821
L.S.D 5% 203.9
4 5315 5641 5949 6152 5764
Spring 5 5468 5769 6006 6078 5830
6 5750 5667 5699 5940 5764
L.SD5% 241.1 N.S
Mean 5511 5693 5885 6056
L.SD 5% 146.1
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Table 3. Effect of concentrations and dates of spraying cycocel and interaction between them on Biological yield (t/h)
Autumn season 2018 and Spring season 2019
Date of spraying weeks after Cycocel concentrations, mg/L
Seasons Mean
emergence 900 600 300 0
4 12.44 14.20 16.35 20.51 15.87
Autumn 5 13.30 15.18 16.49 20.82 16.45
6 17.50 17.95 19.24 20.65 18.83
L.SD 5% 0.49 0.56
Mean 14.41 15.78 17.36 20.66
L.S.D 5% 0.28
0.90 1.20 1.46 20.40 1.49
Spring 5 1.50 1.30 1.75 20.26 1.70
1.24 1.94 1.36 20.30 1.96
L.S.D 5% 0.28 0.11
Mean 121 | 148 | 18 | 23
L.SD 5% 0.16

This character was affected significantly by cycocel
spraying stages in both seasons in autumn season the plant
sprayed at 4 leaves stage gave the lowest % of lodging
reached (15.87 and 1.49%) for autumn and spring season
respectively in both seasons delay of spraying stage resulted
in increase of loding % This may be due to that spraying in
early stage of growth will proide enough Time for plants to
benefit from cycocel effects on plants growth. concerning
the significant interaction between the two factors may be
interpreted baced on the differences in relative response
of each spraying stage and different concentration so we
find that the difference were higher in response among
spraying concentration in 4 leaves stage, where as it was
lower between concentration in 5 and 6 leaves stages).

The results of Table 4 indicate that in autumn season
the highest mean of biological yield was obtained when
plants were sprayed with no cycocel (control treatment)
reaching 35.61 t/h and it was significantly differed compare
with all other treatment except the low concentration of
cycocel. The lowest mean of biological yield was obtained
from high concentration of cycocel anointed t0 33.65 t/h
and it was significantly different compare with other treat-

ment except of concentration 600 mg/L. whereas in spring
season control treatment also gave highest menu of biologi-
cal yield reached to 30.18 mg/L and it was significantly
different compare with all concentration of cycocel which
were not significantly different to each other. This can be
interpreted by the positive correlation between biological
yield and each of plant height and leaf area in both season
(Table 2). These results agreed with the results of Abood
and Tayeh [2, 27] on sorghum also.

Table 4 show there was no significant effect of spraying
stage on this trait in both seasons but there was signifi-
cant effect between the two factors in both seasons, this
interaction can be interpreted bused on the difference
in relative response of each spraying stage and different
concentration.

The results of Table 5 show that there was significant
positive linear relation ship between the weight of grains
per head and the increase of spraying concentration of
cycocel for both seasons. In autumn season , the increase
in head weight compare with control treatment was 2.82%,
6.53% and 11.32% for concentration 300,600 and 900
mg/L respectively, where as in spring season such increases

Table 4. Effect of concentrations and dates of spraying cycocel and interaction between them on Biological yield (t/h)
Autumn season 2018 and Spring season 2019
Date of spraying weeks Cycocel concentrations, mg/L
Seasons after emergence 900 600 300 0 Mean
Autumn 4 31.67 34.78 35.53 35.24 34.30
5 34.34 34.40 34.79 35.73 34.82
34.96 34.11 34.39 35.87 34.83
L.S.D 5% 1.65 N.S
Mean 33.65 34.43 34.90 35.61
L.SD 5% 1.06
Spring 4 29.01 30.15 28.97 30.63 29.69
5 28.78 28.87 2022 30.14 2025
29.74 29.64 30.21 29.77 29.84
L.SD 5% 0.90 N.S
Mean 29.17 29.55 29.47 30.18
L.SD 5% 0.53
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Table 5. Effect of concentrations and dates of spraying cycocel and interaction between them on weight of grains head (g)
Autumn season 2018 and Spring season 2019
Date of spraying weeks Cycocel concentrations, mg/L
Seasons after emergence 900 600 300 0 Mean
95.64 88.55 83.10 79.88 86.79
Autumn 86.77 84.05 82.10 77.51 82.61
81.48 79.92 78.50 79.65 79.89
LSD 5% 3.21 2.56
Mean 87.96 84.17 81.24 79.01
L.S.D 5% 1.7
4 88.93 84.35 80.01 76.21 82.38
Spring 85.40 82.90 78.96 77.34 81.15
80.05 78.36 75.76 77.28 78.06
L.SD 5% 1.99 1.03
Mean 85.05 81.87 | 7824 | 7695
LSD5% 1.24

was 1.67%, 6.34% and 10.52% respectively. This increase
in the weight of grains per head may be due to the role of
transferring the products of carbon representation from
the source to the sink and reducing excessive vegetative
growth, these results are in agreement with the results
found by Abood and salh [1] Tayeh [27] and Al-Naeli
[5] who use growth retarded on the cultivar bohooth 70.
Table 5 indicated gave highest mean spraying stage at 4
weeks after emergence 86.79 g and 82.38 g for autumn
and spring season respectively and significantly different
compare with other stages. It also seems that of spraying
was delayed. There was a significant interaction between
the two factors, this interaction may be due to the dif-
ferences in relative response of cycocel concentration in
different spraying stage as it is clear that in each spraying
stage the weight of grain per head was decreased as the
concentration of cycocel decreased, but such decreases
was more clear in early stage compare with other stages.
Table 6 showed that this character was significantly
affected by concentrations and spraying stages and their
interaction.it was noted the high concentration of spraying

with cycocel 900 mg/L in both seasons gave the highest
mean of number of grains per head reaching 3659 and
2384 in autumn and spring respectively and significantly
different than other concentrations, whereas control
treatment gave the lowest mean of grains number in head
reaching 3057 and 2044 for autumn and spring seasons
respectively and differed significantly form all concentra-
tion except for low concentration 300 mg/L. This result
may be due to the role of cycocel which helped efficiently
in the process of transferring the products of carbon rep-
resentation from the source to the sink due to it role in
shortening the space between them and reducing excessive
vegetative growth and plant height (Table 1), these results
are consistent with those findings with [24, 23, 3].

Table 6 indicated that spraying stage after 4 weeks
from emergence gave the highest mean in number of grains
in head reaching 3503 and 2366 for autumn and spring
respectively and significantly differed from other spray-
ing stages. The reason behind the increase in number of
grains in head when spraying the cycocel after 4 weeks
from emergence may be due to the fact that time given

Table 6. Effect of concentrations and dates of spraying cycocel and interaction between them on number of grains
per head (grain head') Autumn season 2018 and Spring season 2019
Date of spraying weeks Cycocel concentrations, mg/L
Seasons after emergence 900 600 300 0 Mean
4 4058 3723 3145 3085 3503.2
Autumn 5 3813 3449 3135 3060 3364.6
6 3106 3048 3003 3025 3045.9
LSD 5% 123.27 121.88
Mean 3659 3407 3094 3057
L.S.D 5% 44.84
4 2797 2404 2179 2083 2366
Spring 5 2309 2247 2081 2046 2171
6 2046 2021 2000 2003 2018
L.SD 5% 128.7 93.5
Mean 2384 2224 2086 2044
L.S.D 5% 72.4
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Table 7. Effect of concentrations and dates of spraying cycocel and interaction between them on grain yield (t/h)
Autumn season 2018 and Spring season 2019
Date of spraying weeks Cycocel concentrations, mg/L
Seasons after emergence 900 600 300 0 Mean
7.651 7.084 6.648 6.390 6.943
Autumn 6.941 6.724 6.568 6.201 6.609
6.518 6.394 6.280 6.372 6.391
L.S.D 5% 0.257 0.205
Mean 7.037 6.734 6.499 6.321
L.SD 5% 0.136
7.114 6.748 6.401 6.097 6.590
Spring 6.832 6.632 6.317 6.187 6.492
6.466 6.269 6.061 6.183 6.245
L.SD5% 0.15 0.08
Mean 6.804 | 6.550 | 6200 | 6156
LSD 5% 0.09

to the cycocel is more enough to absorb and translocate
within the plant tissue to take it role in bioprocesses in
the plant, since enough quantity of cycocel may increase
transferring of products materials from sink to source and
their by increasing seed set.

Table 6 show a significant interaction between the two
factors the reason be hide this interaction may be due to
the differences in relative response to cycocel concentration
in relative spraying stages as it was generally noted that
all concentration gave highest mean when spraying after
4 weeks from emergence and started to be decreased with
progress in plant growth and this decreases was more clear
at high concentration compare with low concentration s
and control treatment.

Results of Table 7 reveal that cycocel concentration,
foliar application stages and their interaction had a signifi-
cant effect on grains yield in both seasons .it was noted
that grains yield was significantly increase with increased
in cycocel concentration reach the peak of concentration
900 mg/L 7.037 and 6.804 t/h for autumn and spring sea-
son respectively spraying of cycocel at the concentrations
0f 300, 600, and 900 mg/L caused increase in grain yield

compare with control treatment (2.8%, 6.5%, 11.32%)
and (1.89%, 6.5%, 10.6%) for autumn and spring sea-
son respectively. The increase in grains yield by spraying
cycocel at cycocel at concentrations 300, 600, and 900
mg/L was due to the incrase in weight abd grains number
in head (Table 5, 6) and this was confirmed by positive
correlation value of correlation coefficient between those
characters and grain yield which reached (0.99 and *0.90)
in autumn season and (*0.99 and *0.87) in spring season
for the mentioned characters respectively. Theses results
agreed with the results of Tayeh [27] and Al-Nali [5] on
sorghum also. Concerning the effect of spraying stages,
Table 7 shows that grains yield was decreased as spraying
stages delayed, to 5 or 6 weeks after emergence. the de-
creases reached 4.8% and 7.9% in autumn and 1.5% and
5.2% in spring. This result can be explain also to positive
correlation between weight and number of grains in head
and grains yield. Table 9 shows significant interaction
between the two factors, the reason behind this interac-
tion probably due to the different responses to cycocel
concentrations by different stages as it appear that grains
yield decrees as spraying stage delayed, but such decrease

Table 8. Effect of concentrations and dates of spraying cycocel and interaction between them on harvest index (%)
Autumn season 2018 and Spring season 2019
Date of spraying Cycocel concentrations, mg/L
Seasons weeks after emergence 900 600 300 0 Mean
4 24.19 20.37 18.71 18.15 20.36
Autumn 5 20.22 19.55 18.88 17.36 19.00
6 18.68 18.75 18.30 17.76 18.37
L.S.D5% 1.25 0.784
Mean 21.03 19.56 18.63 17.76
L.S.D 5% 0.75
24.52 22.38 22.12 19.90 22.23
Spring 5 23.73 22.97 21.62 20.52 2221
21.74 21.15 20.06 20.76 20.93
L.S.D 5% 0.85 0.71
Mean 23.33 22.16 21.26 20.39
L.S.D 5% 0.43
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Table 9. Correlation coefficient values of autumn (upper values) and spring season (lower values)
Characters Plant height % lodging Leaf area Biological yield Gr;lenrs};fg z:igh[ gr:ils?}ierr}?efa q Grain yield
Plant height
/
% lodging 0.82%* /
0.62%*
Leaf area 0.76%* 0.89%* /
0.75%* 0.57%*
Biological yield 0.57%* 0.52%* 0.49%* /
0.44** 0.44** 0.38%*
Grains weight per -0.87%* -0.85%* -0.72%* -0.59%* /
head -0.78%* -0.84%* -0.65%* -0.47%*
Number of grains -0.88%* -0.87 -0.75%* -0.56%* 0.90%* /
per head -0.82%* 0.69 -0.62%* -0.35%* 0.87%*
Grain yield -0.87%* -0.84%* -0.72%% -0.59%# 0.99%* 0.90%*
-0.78%* -0.79%% -0.65%* -0.47%* 0.99%* 0.87%*
Harvest index -087+* -0.79%# -0.68%* -0.83%# 0.93%* 0.93%* 0.93%*
-0.76%* -0.80%* -0.64 -0.74%* 0.94+* 0.79%* 0.94%*
*Significant at level 0.05; ** Significant at level 0.05; Ns — not significant.

was more clear in high concentration 600 and 900 mg/L
compare with low concentration and control treatment

The results of Table 8 indicated that there was a posi-
tive and significant linear relationship between increasing
of harvest index and in erasing the cycocel concentration
in both season reach the peak at concentration 900 mg/L
21.03% and 23.33% for autumn and spring seasons re-
spectively. Spraying of cycocel at the concentration 300,
600 and 900 mg/L caused increase in harvest index com-
pare with control treatment (4.9%, 10.13% and 18.4%)
and (4.2%, 8.68% and 14.41%) for autumn and spring
seasons respectively. The increase in harvest index with
increase of cycocel concentration may be due to increase
in grain yield Table 7 and reduce the biological yield, and
this coefficient by positive correlation value of correlation
coefficient between grains yield and harvest index and
negative correlation with biological yield Table 9.

Stages of spraying had significant effect on harvest
index in both season , plants spraying at stage 4 weeks af-
ter emergence gave highest mean of harvest index reached

20.36% and 22.23% for autumn and spring seasons respec-
tively. The superiority of this stage in harvest index may be
due to it is increase in grains yield concern the interaction
between concentration and cycocel spraying stages. Table 9
indicated a significant interaction and the reason behind that
may be due to the different response to cycocel concentra-
tion by different spraying stages as it appears that low cycocel
concentration and spraying water alone (control treatment)
was not significantly influenced by different spraying stages,
on the contrary of the concentration 600 and 900 mg/L in
which harvest index decreased significantly when spraying
delayed to 5 and 6 weeks after emergence

Conclusion

The results showed a significant interaction been
application stages and cycocel concentration in means
of grains yield. The higher yield of 7.651 and 7.114 v/
ha were obtained whon Sorghum plant were sprayd with
cyocel a the concentration of 900 mg/L after 4 weeks from
emergence in autumn and spring seasons respectively.
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' Kadhenpa pacteHveBoacTBa, bargapckuin yHusepcuteT, Vipak, barpan,
2CeBepo—Kaskasckuin H ropHoro 1 npearopHoro CenbCckoro Xo3smcTea —
chunman @L| «BnapgvkaBkasckuin HayyHbIM LeHTp PAHY, 3Poccuincknii yHBepeuTeT apy>k6bl HAPOAoB
pleskachiov@yandex.ru

BJINAHVE KOHLIEHTPALIUA LINKOLIEJIA 1 CPOKOB OBPABOTKWU HA POCTOBbIE
NMPN3HAKW, YPOXXAVIHOCTb 3EPHA N EE KOMINOHEHTOB Y COPINo (COPT BOHOOTH 70)

[Nonesovi onbIT 6611 MPOBEAEH Ha 3KCrEpUMEHTanbHbIX nonsx Konnepxa cenbCKoXo3saCTBEHHON NHXEHEPUN
VHusepcuteta bargaga (Vipak] B ocenHui cesoH 2018 roga v BeceHHuii ce3oH 2019 roga. OcHoBHast Lesb — Bbl—
ABUTL BIIMAIHWE KOHLEeHTpaumm ymkocena (O, 300, 600, 900 mr,/n) v Tpex aTarnoB HEKOPHEBOW noakopmku (4,5 n 6
Heperb nocrie BCXOA0B] Ha pOCTOBbLIE MPU3HaKU, ypoXav 3epHa v ero KOMnoHeHTs! y Sorghum  copta Bohooth.70.
Cxema akcriepymeHTa — split—plot (apobHble gensiHkn] B paH[oMU3MpoBaHHOM 61104HOM CXeme C TPeEMS MoBToOp—
HocTAMK. B ka4ecTBe 0CHOBHbIX y4aCTKOB UCMO0Mb30Ban1Ch (hasbl HEKOPHEBOV MOAKOPMKM, 8 B KAYeCTBE [AOMOTHN~
TenbHbIX — KOHLUEHTpauus uvkouena. Pe3ynbTaTsl nokasanu, 4To OnpbICKMBaHME LMKoLenom B KoHUeHTpaumm 900
M/ 11 IPUBENO K 3HaYUTENTbHOMY CHUXEHWIO BbICOTbI pacTeHut Ha 15,7% v 12,2% no cpaBHEeHWIO ¢ KOHTPONEM, HYTO
B CBOK 04epefb MPYIBEIO K CHUXKEHWIO MPpoLeHTa rnoneraHus. HanpoTve, Bbicokas KOHUEHTpauus yvkouesa cro—
cobcTBOBana yBEINYEeHMO Macchl v KOIMYEeCTBa 3epeH Ha rofoBKYy v ypoxanmHocTy 3epHa Ha 7,037 n 6,804 7/ra
L7151 OCEHHEero v BECEHHEro ce30H0B COOTBETCTBEHHO, PACTEHUS, ONPbICKaHHbIE Yepe3 4 Heaenu rnocre rnosiBrieHms
BCXOA0B, YMEHbLLVV BbICOTY PACTEHWV 1 MPOLEHT MoNeraHns, B TO BPEMSs Kak Macca 3epHa, KorM4ecTBOo 3epeH v
YPOXaVHOCTb Bbifv 3HaYNTENLHO yBennyYeHbl— Ha 6,943 1 6,90 T,/ ra aris 0CeHHero 1 BECeHHEro ce30H0B, CO0T—
BETCTBEHHO. bbina oTMe4eHa BbICOKasi M0I0XUTENbHAs KOPPEALMSA MEXIY YPOXalHOCTbIO0 3epHa Y MacCoy 3epHa
B rosfioBke v Konm4ectBom 3epeH B ronoske (+0,99 n +0,90) ans oceHHero ce3oHa v (+0,99 v +0,87] ans BeceH—
Hero ce3oHa, COOTBETCTBEHHO. Pe3ynbTaTtel Mokasany 3HauYnTenbHYH0 B3aMOCBA3b MEXAY CTaausiMy BHECEHUS U
KOHLEeHTpauven umiKouerna B nokasaTesnsix ypoxanHocTy 3epHa. bonee Boicokas ypoxaviHocts 7,651 1 7,114 17/ra
6bin1a nosny4eHa rpm onpbICKUBaHWW PACTEHWV COPro LmkoLenom B KoHueHTpauwumi 900 mr,/n Yyepes 4 Hepenv rnocne
BCXOH0B B OCEHHW 1 BECeHHWV repuobl, COOTBETCTBEHHO.

KnioueBble cnoBa: COpro, 3afgepXxka pocta, Mmacca 3epHa, Bronornyeckas YPOXXaNHOCTb.
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Buoxumuyeckunii cocTaB NioO[0B XXUMOJIOCTH
B ycnoBusax necocrenu CpeaHero MNMoBonxbs

YAK 634.74: 581.192
DOI: 10.32935/2221-7312-2024-59-1-32-36

M. N. Aynos (o.—c.—x.H.), M. WU. AHTuneHko (k.—c.—x.H.}), A. C. 3auka
Hay4Ho—-vccnepoBatensckui UHCTUTYT caf0BOACTBA U NTeKapCTBEHHbIX PACTEHU

«>Kurynesckue cagbly,
dulov-tehfak@mail.ru

Xumonocms — pacmeHue 3umocmoliKoe, ycmoliyugoe K 3aMOpO3KaM, N0380JIAeM NoJy4amb Camble nepsbie 120061 BeCHOU,
Komopsie ABAAOMCA 00LeyKpenfaoLUM, BOCCMAHABAUBAIOLUM CU/bI CPEOCMBOM U PeKOMeHOYIoMCA npu cepdeyHo-cocyoucmbix
3a60/1e8aHUSX. B pazHbix pe2uoHax BbIpaLyUBaHUS NPOUCXOXKOeHUE COPMA U Xapakmep no200HbIx yc08ul, CKAadbIBaruulics
8 nepuod gopmMuposaxus nao008 KUMOAOCMU, 8 3HAYUMEbHOU Mepe BAUSIOM HA BKYCOBble KAYeCcmaa u ux buoxumuyeckuli cocmas.
Llenb uccnedosanuli - nposecmu ouyeHKy 6UOXUMUYECKO20 COCMABA A200 PA3/UYHbIX COPMOB KUMONOCMU, NOJYYUBLILX
8 ycnosusx necocmenu CpedHezo [1080MKbA XOPOWYIO XGPAKMEPUCMUKY N0 BUOT02UYeCKUM U X03ALCMBEeHHO-UeHHbIM NPU3HAKAM,
C Uyesibio BblOeIeHUS IyHLWUX 2eHOMUN0B 0714 0a/bHelile20 UCnob308aHUA B8 CeNIRKUUU HA Yy4UeHUe XUMUYecKo20 cocmasd
nnodos. Mccnedosanus nposodunu 8 2021-2022 22. Ha 6aze [bY CO HUN «Xuaynesckue cadsi». OuyeHKy copmos no XumuyecKomy
cocmasy npogooduu 8 COOMBeMCMBUU C 06WenpuHamMbIMU MemoduKkamu. B pesynsmame uccrnedosaHus BbisgneHo, Ymo Haubosee
BbIPOBHEHHbIe U KpYyNnHble nao0bl Xumosocmu opmupyem copm 3emasHuyHas. Koausecmso cyxux seujecms 8 cbipoli macce 1200
U3y4aembix COPMOB KUMOJ0CMU No 200aM ucciedosaHuli sapsuposano om 12,28 do 18,98%, PCB — om 10,54 0o 17,60%, caxapos —
om 5,69 00 9,51%, opearHuyeckux kuciom — om 1,41 0o 3,22%, ackopbuHosoli kucnomsl — om 31,4 00 120,3 Me%, aHMoyuaHos —
om 315,8 do 565,5 m2%. Copma Humga u TopHado yenecoobpasHo ucnonb308ams 8 0abHeliwel cenekyuu npu c030aHUU HOBbIX
copmos ¢ codepxaHuem 8 naodax 6onee 16% cyxux sewecms, 6onee 14% PCB, 6onee 7% caxapos u Haubosee 61a20NPpUSMHbIM
coyemaHuem 8 7200ax caxapos u Kuciom. Haubonsuwee konuyecmso sumamuna C (75 Mm% u 6onee) ¢opmupyrom copma buprosa,
Humepa u Yepruyka, aHmoyuaHos (400 me% u 6onee) - copma buptosa, TopHado u YepHuyka.

KnioueBble CN0Ba: }XMMONOCTb, COpT, Cyxune BelecTea, caxapa, CaxapOKI/ICJ'IOTHbIﬁ UHOEKC, aCKOp6MHOBaﬂ KWCNI0Ta, aHTOLUMaHbI.

BBeaenue

JKumonocts (Lonicera caerulea L.), n3-3a yHIKAABHOTO
COYCTAHNS XO3AMCTBEHHO-OMOAOTUYCCKIX CBOVICTB, PaH-
HETo CPoKa co3peBaHus (B cpeAHeM Ha 7—10 AHell paHblie
3EMASTHUKH CAAOBOIT), YCTOMYMBOCTH K HU3KUM TeMTIepaTy-
paM, OOAC3HSIM U BPEAUTEASIM, SIBASICTCSL LICHHOM SITOAHOML
KyABTYPOI 1 3aHMMaeT B Poccnu 3HaunTeAbHOE MecTo [1].

ITo aanuemm b. C. Epmakosa [2], A. T. AemeHuHOw 11 Ap.
[3] B TIAOAGX JKIMOAOCTH COAEPYKITCS CYXUX BeecTB A0 10—
19%, caxapos A0 13%, IeKTMHOBBIX BetiecTs A0 1,1-1,6%,
OpraHmdecKux Kucaot — 1,1-3,0%, MUHepaAbHBIX BeIIeCTB
ot 0,4 20 0,9 %. Coaeprkatnie BUTaMUHOB (Mr%) B TIAOAAX
coctaBasieT: C — 20-50 mr/100 T; P-akTUBHBIX BellecTB
— 400-1500 mr/100 r, a Taroke coaepsKaTcsl B HEOOABIIIIX
KoAuvecTBax Butamutel B , B,, B, B). TIa0AbBL JKuMOAOCTI
60raThl MaKPO- M MUKPOIAeMeHTamMu: Maramst — 21 mr%,
Harpust — 35 Mr%, kaanst — 70 mMr%, dpocdopa — 35 mr%,
KaapImst — 19 mr%, sxkeaeza — 0,8 Mr%. [1aoAb croab3y-
I0TCS KaK OOIIEYKPETIASIIOIIee M BOCCTAHABAMBAIOLIIEE CUABL
CPEACTBO, TIOBBIIIAIOT AMIIeTUT, YAYUIIaloT OOMeH BelecTs,
PEKOMEHAYIOTCS TIPU CEPACYHO COCYAMCTBIX 3a00ACBAHIISIX.

B pasHBIX pernoHax BHIPAMINBAHNS TPOUCXOKACHIE
copTa M XapaKTep arpoOMeTeOPOAOTMYECKUX YCAOBUM,
CKAQABIBAIOINICS B TIepUOA HOPMUPOBAHUS TTAOAOB
JKIMOAOCTH, B 3HAYUTEABHOU Mepe BAUSIIOT Ha BKYCOBBIE
KauecTBa U MX Onoxmmmueckuil coctas [4, 5]. Tlpu co-
3PEBAHUN TIAOAOB JKIMOAOCTU B JKAPKYIO CYXYIO TIOTOAY
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B HIX HAKaIAMBACTCS OOAbITee KOAMYECTBO CaXapos, a
€CAU B TIEPUOA POCTA 3aBSA3U ITPOXAAAHAS C AOCTATOUHBIM
KOAWYECTBOM OCAAKOB TIOTOAQ, TO B TIAOAAX JKUMOAOCTH
TIOBBINIAIOTCS 00I1IAast KUCAOTHOCTb 11 KOAMYECTBO aCKOp-
OUMHOBOM KMCAOTHI. DOABIIIOE KOAMYECTBO OCAAKOB, KaK
71 3aCYyIIAWBBIE YCAOBUS, B TIEPHOA CO3PEBAHUS TTAOAOB
CYIIIeCTBEHHO CHIDKAET HAKOTIACHHUE CYXUX Belrects [0].

Lleab mccaeAOBaHMIT — TIPOBECTU OLIEHKY OMOXM-
MIUECKOTO COCTaBa SITOA PA3ANYHBIX COPTOB KUMOAOCTH,
TIOAYUMBILINX B YCAOBUSIX AecocTernnt CpeAHero [ToBOAXKbst
XOPOIIYIO XapaKTEPUCTUKY TI0 OMOAOTMHYECKUM U XO3Ii-
CTBeHHO-TIEHHBIM TIPU3HAKAM, C TIEABIO BEIACACHIIS AYHITIIX
TeHOTUTIOB AASI AdABHEUIIIeTO NCTIOAB30BAHUS B CEAEKITUN
Ha YAyYIIIeHIe XUMITYeCKOTO COCTaBa ITAOAOB.

MaTepuaA 1 METOABI UCCACAOBAHUS

Vccaeaosanust mposoAnan B 2021-2022 TT. Ha OTIbIT-
HBIX yaactkax [ BY CO HUM «>Kuryaesckue caani». OTOOp
CpeAHUX IP00, OIIpeAeAeHUE CPEAHEN, MaKCUMAAbHON
MacChl 1 OAHOMEPHOCTH SITOA SKUMOAOCTHU TIPOBOAUAM TIO
MEeTOAVKE, U3AOKEHHOM B [Tporpamme 1 METOANKE COPTO-
I/I3YLI€HI/IH TIAOAOBBIX, ATOAHBIX 1 OpCXOHAOAHbIX KyAbTyp
(r. Opea, 1999) [7]. O6bEKTOM M3yUIeHNS CAYKUAY TTAOABL
CACAYIOIIINX COPTOB JKUMOAOCTH!

bupioza. Ceanenr oT cBOOOAHOTO OIBIACHUS COPTa
Cunsa ntuua. Ioayden s ITBY CO HUM «>Kuryaesckue
caAbl». CpeAHero cpoka cospesanus. [TA0ABI oAHOMepHbIE,
YAAUHEHHO-0OPaTHOSIIIEBUAHDIE, THOTAA OBAAbHBIE, CAA00
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6yrpuctble, caabo ochiatoTcst pu coope. OKpacka IA0Ad
TEeMHO-CUHsIs1 CIIAOITHASL. KoKl TOHKAsT, TOAAst, C CUABHBIM
BOCKOBBIM HaA€TOM. MIKOTb TeMHO-TIypIlypHast, HeKHasl,
COYHasI, KUCAO-CAAAKOTO BKyCa, C TOPYMHKON 11 2POMATOM.
3emasHn4HAs. [MOPUAHBIN COPT, BBIBEACHHDII IIPU
CKpeILUBAHNU ABYX CAaAOBBIX opM ceMmeincTsa ~Kumo-
AocTHBIX. [Toayden B IOkHO0-Ypaabckom HUM naoaooso-
IIEBOACTBA 1 KapTO(heACBOACTBA. PaHHETO CpoKa co3pe-
BaHWsL. SITOABI CM30BaTO-ANAOBBIE, YAAMHEHHO-OBAABHbIE C
pohIAbLIeM. BRyC HEKHBIN, O9€Hb CAAAKHIL C 3eMASTHITIHBIM
TIOCAEBKYCHeM, 0€3 KUCAMHKH. ¥YPOsKall AAMTEABHOE BpeMs
HE OCBITIAETCsl, YTO 3HAYUTEABHO 00AerdaeT cOOp STOA.

Humda. Tamma-cesiHell 0T CBOGOAHOTO OTIBIACHUSE
copTa AeHUHTpaACKUil BeAnKaH. [Toayduen o Beepoccuii-
CKOM MHCTUTYTe T€HeTUMHYeCKUX PECypCcoB PacTeHUIl MM.
H. V. BaBuaosa CpeaHepaHHETO CPOKa CO3PEBAHNIS. STOABI
YAAMHEHHO-BEPETEHOBUAHDIE, C OYTPUCTON IIOBEPXHOCTHIO,
roayOOBaTO-CUHETO LIBETa, C KOXKULIEeN CPEAHE! TOALINHDI,
CAAAKOTO BKyCa, ¢ apoMatoM [8].

Topnaao. CesHell 0T CBOOOAHOIO OIIBIAGHMS COpTa
Cunss muna. [oayuen 8 [BY CO HUM «>Kuryaesckue
caAbl». CpeAHEpaHHETO CPOKa CO3PEBAHNS. SITOABI OBAAD-
HOM POPMBI, CUHEI OKPACKHU, C TOACTOV KOSKHIIEH, KUCAO-
CAAAKOTO BKyCa, Oe3 apoMata. [IAOAOHOMKKA CPeAHSIsL, 3eAe-
Hast, ToHKas1. OChITIaeMOCTb SITOA CAA0asi. 3MMOCTOMKOCTD,
JKaPOCTOMKOCTh U 3aCYXOYCTOMYNBOCTD BbICOKME [9].

Yepuuuka. CestHell OT CBOOOAHOTO OTIBIACHUSI COPTa
Cmoannckast. loayden B IOsxHO-Ypaasckom HUM miao-
AOOBOIIEBOACTBA U KapTodereBoACTBA. CpeAHero Cpoka
CO3PEBAHIL. SITOABI BBITSIHYTOI, HEMHOTO IIPUIIAIOCHYTOM
(bopMBL AOCTUTAIOT 2 CM B AAUHY. [TOKPBITBL TOHKOM CHHE1
KOKHUIIENl CO CAOEM BOCKOBOTO HaAeTa. MSIKOTb KUCAO-
CAAAKasl, C HESKHBIM aPOMATOM 1 YePHUYHBIM ITPUBKYCOM.

OrpeAeaeHre BA@KHOCTH (CyMMa CyXUX BeIIECTB)
niposoanan 1o FOCT 28561-90, coaeprkanme pacTBOPMMBIX
cyxux Betects (PCB) — o TOCT ISO 2173-2013, o61teit
(tutpyemorit) kucaotHoctt — 110 [OCT ISO 750-2013,
ackopOuHoBoi Kucaotel (Butamut C) — 1o TOCT 24556-
89. KoAndecTso aHTOIMAHOBBIX ITUTMEHTOB OIPEACASIAU
CTIeRTPOGOTOMETPUIECKIM MEeTOAOM Ha doTomeTpe Lasa
Agro 2800 (DR-2800). CoaepskaHuie CyMMbI aHTOITMAHOB
paccunThiBaAu 110 OPMyAe C IIPUMEHEHUEM YACABHOIO
[I0KA3aTeAs [IOTAOIIEHISI LIMAHUANH-3, 5-AUTAUKO3UAA B 196-
HOM BOAHOM PacTBOpPe COASIHOM KCAOTHI (453). TToraormetme
AQHHbIX [TUTMEHTOB OIIPEACASIAT Ha CIIEKTPOOTOMETpE TIpr
AATHE BOAHBI 510 HM. AASl BHECEHIS TIOIPABKK Ha COAEP-
JKaHIIE 3eACHDIX TTMTMEHTOB OTIPEACASIAU OTITUUECKYIO TIAOT-
HOCTb IIOAYY€HHDIX [IUTMEHTOB IIPU AAUHE BOAHBL 057 HM.

OmnpeaeaeHMe OCHOBHBIX TIOKA3aTeAE Ka9eCTBa STOA
SKUMOAOCTH TTPOBOAMAY B CBIPOIL MaCCe, a TAKIKE TIPU Tiepe-
pacueTe Ha aOCOAIOTHO CyXOe BEIeCTBO.

Pe3yAbTaTbI HNCCACAOBAHUA
U UX 00Cy’KAeHHE

Pe3yABTaTDI MICCACAOBAHTI IO OTIPEACACHIIO BEAVTUITHEL
11 OAHOMEPHOCTU SITOA U3y4aeMbIX COPTOB JKUMOAOCTH TTOKa-

Ne1 2024 Teopernveckue u npuknagHbie npo6nemsi AMK

3aAM, YTO CPEAHSISl MACCA TIAOAOB Y cOpTa YepHuvKa paBHs-
Aace 0,57 1, copta buptosa — 0,36 T, copra Topraao — 0,39
1, copra Humda — 0,9 r u y copra 3emasmanas — 0,81
r. Copra sxkumonoctrt Humda n 3eMastHIHAs TIO CpeAnert
Macce SITOA XapaKTePU30BAANCH CPEAHEH KPYITHOTIAOAHO-
CTBIO, y COpTa epHUUKa AOABL OBIAL MEAKHE, 4 Y COPTOB
bupiosza u Topraao ouenb Meakue. Hanboaee BLIpOBHEHHBIE
TIAOABL OTMEUECHBI Y COPTa 3eMASHIYHASL, HO C HIDKE CPeA-
Hell OAHOMEPHOCTBIO SITOA TIpU BapruabeAbHOCTH B 19,8%.
Apyrue copTa JKIMOAOCTH XapaKIePU30BAAUCh HU3KON
OAHOMEPHOCTBIO CpeAHeit Macchl siroa (V>20%). Hamboaee
HU3KOI1 OAHOMEPHOCTBIO CPEAHEN MACChI ATOA OTAMYAAMCh
copra Yepnuraka (V = 24,6%) u bupioza (V = 25%).

MakcnumaabHash Macca OAHOM SITOABL KUMOAOCTH,
oTipeAeAsieMas KaK CPEAHsIsl BeAUUNHAa HauOOABIINX UX
sHaueHni y 10% anaansupyeMoil BLIOOPKU IIACAOB, y COPTa
Yepuunuka cocrasasiaa 0,83 r, copra bupioza — 0,55 t, co-
pra Topuaso — 0,55 1, copra Humda — 1,25 ru y copra
3emassamunasg — 1,09 . Hamboaee BblpaBHEHHbIC 11 OAHO-
MeprIe caMmble prHHbIe TTAOABI JKUMOAOCTU OTMEYE€HbI Yy
copros Humda (V=4,00%) u Semasumanas (V=5,50%) c
WHTePBAAOM BapUALlM UX MAKCHMAABHOW MaCCBHl COOT-
BETCTBEHHO B Ipeaeaax 1,18-1,34 1 1,04-1,23 .

B noroanbix yeaosusix 2021 roaa (Mail — cymma ocaa-
KOB 17 MM, cpeaHecyTo4Has Temrieparypa Bosayxa 20,1°C,
cymma a¢pperTuBHBIX Temrepatyp 467,8°C) cymma CyxXux
BEIIeCTB B MTAOAAX JKIMOAOCTH Bapbuposaaa ot 12,28% y
copra 3emastrirdaHas A0 16,8% y copra Humda, a B ycao-
Busix 2022 1. (Mait — cymma OCaAKOB 82 MM, CpeAHecy-
TOYHast TeMriepatypa Bosayxa 7,9°C, cymma spPeRTUBHBIX
temmeparyp 89,3°C) — o1 15,69% (copt 3eMasHUYHAS) AO
18,98% (copt Topraao). Hanboabliee KOAMUECTBO CYXUX
BEIIIEeCTB, IIPEBbIIIAONIEe CPEAHNE 3HAYCHMS [10 KYABTYPE,
B 2021 1. oT™MeUeHO B 11A0AAX copTa buprosa u Humda, a B
2022 r. — B maoAax coptos bupiosa, Topnaao n Yepnudka
(mab6a. 1). B cpeaneM 3a ABa FOAQ MCCACAOBAHUI B IIAOAAX
coptos bupiosa, Humda, Topraao, HepHuuka coaepskaHue
CYXIX BEIIIeCTB MPeBHIIaA0 16%.

[Tpy TpUroTOBACHUN KOMIIOTA M3 JKUMOAOCTU CO-
AeprKaHme pactBopuMbix cyxux seirecTs (PCB) B sroaax
AOAKHO ObITh He Meree 12,0% [10]. AarHbIM TpeCoBaHMSIM
T10 COACPPKAHMIO PACTBOPUMBIX CYyXIX BEILECTB B IIAOAAX B
2021 r. cootBetcTBOBaAU copta bupiosa (13,31%), Hum-
a (14,52%), Topuaao (12,29%) n Yeprnura (12,24%).
B ycaoBusix 2022 1. 60aee 12% pacTBOPUMBIX CyXUX Be-
IeCTB OTMEYAAOCh B TIAOAAX COPTOB 3eMASHUYHAs, Him-
a, Topraso n YepHuuka. B cpeanem 3a ABa roaa copra
Humda u Topraro HaKaAMBAAU B STOAAX PACTBOPUMbIX
Cyxux BelecTs 6oaee 149%, 4To 1103BOASIET PEeKOMEHAOBATH
nx, 0co0eHHO copT Humda, AAs ceaeKInE KUIMOAOCTH B
KauecTBe UCTOYHMKA TAKOTO LIEHHOTO MpU3HAKa, KaK CO-
ACPIKaHHE B TIAOAAX PACTBOPUMBIX CYXUX BEIIeCTB.

ITo coaeprkanmio o011ero KoanvecTsa caxapos B 100 T
CBIPBIX SATOA JKUMOAOCTH yposkas 2021 I. HabAI0AaAOCh Ba-
pouposatue ot 5,69% (copt 3emastiranas) Ao 7,84% (copt
Humvdpa), B ycaosusix 2022 . — ot 6,47 % (copt buprosza) Ao
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Ta6n. 1. XMMUUYECKMIA COCTAB CbIPOI MAcCbl Arof COPTOB KMMONOCTU B ycoBuax necoctenu CpeaHero Mosonkba
B 100 r cbrpoil Macchl AOAOB
Copr cymma cyxg BEIIeCTB, PCB, % cymma caxapos, % Tmp}:owéai ,KOI;;CAOT— CKI

2021 2022 2021 2022 2021 2022 2021 2022 2021 2022

bupioza 16,78 17,64 13,31 11,98 7,19 6,47 2,10 2,41 3,42 2,68

3eMASTHIIHAS 12,28 15,69 10,54 12,81 5,69 6,92 1,70 2,42 3,35 2,86

Humda 16,80 1591 14,52 14,06 7,84 7,58 1,41 3,22 5,56 2,35

Topraso 13,99 18,98 12,29 17,60 6,64 9,51 2,16 1,94 3,07 4,90

YepHudka 14,67 17,66 12,24 14,51 6,61 7,83 2,06 2,65 3,21 2,95
M, +0 1490£1,93 | 17,18+1,37 | 12,58+1,47 | 14,1942,15| 6,79+0,79 | 7,66+1,16 | 1,89+0,32 | 2,53+0,47 | 3,72+1,04 | 3,15+1,01

v, % 12,95 7,97 11,69 15,15 11,63 15,14 16,93 18,58 27,96 32,06

9,51% (copt Topraao) ¢ kKoachpuLIeHTOM BAPUALIIY 10 13-
y9aeMbIM COpTam cooTBeTcTBeHHO 11,6311 15,14%. B cyxom
BITECTBE SITOA JKMMOAOCTI Ha AOAIO caxapos B 2021 1. 1o ns-
y9aeMBIM COPTaM IIPUXOAUAOCH 42,85—47,46%, B yCAOBUAX
2022 1. — 39,77-48,78%. boaee 7% Bcex caxapos B 100 T
CBIPBIX SIFOA JKMMOAOCT, d B CyXOM BEILIECTBE BBIIIIE CPEAHIX
sHavyeHMi (6oaee 45%), B CPEAHEM 3a TOABI CCACAOBAHUI
BBIIBACHO B 11A0AAX copToB Yeprnura, Humda n TopHaso.
HanboabIliee KOAMUECTBO CaXapoB B CHIPOIT MACCe 1 CYXOM
BEIIIECTBE OTMEYEHO B TIAOAAX COPTOB Topraao n Himvida.

OAHMM 13 HarOOACE BaKHBIX KOMITOHEHTOB B COCTaBe
SITOA YKIMOAOCTH SIBASIFOTCSI OPIaHIYeCKUe KUCAOTHI, CO-
AeprKaHMe KOTOPBIX 3aBUCUT OT COPTA U CTETIeHU 3PEAOCTH.
B siroaax >KIMOAOCTM COAEpPIKATCsl sIOAOUHASI, AUMOHHAS,
(heHOAOKHCAOTEI, KOAMYECTBO KOTOPBIX MOYKET U3MEHSIThCST
B mpeaeaax 0,6-2,3% [11]. B mammix ombitax TMTpyeMast
KICAOTHOCTb (KOAMECTBO CBOOOAHBIX OPTAHIUECKUX KIC-
AOT U VIX COA€IT) UCIIBITYeMBIX COPTOOOPA3LIOB JKUMOAOCTHI
B IiepecyeTe Ha MPeoOAAAAIONIYI0 AUMOHHYIO KUCAOTY
(xk=0,0064) B 2021 1. cocrasasiaa B cpearem 1,89+0,32%,
B 2022 1. — 2,53+0,47%. Ha ypoBHe cpeAHNX 3HAYCHUN
KUCAOTHOCTHU TIAOAOB KUMOAOCTH (2%) MAM MeHbIIee
KOAMYECTBO OPTAHIMUECKIX KICAOT, YTO 3HAYUTEABHO YAyU-
1I1aeT BKYCOBBIE Ka4eCTBa SITOA AAHHOM KYABTYpHI, B 2021 T
OTMEYEHO B IAOAAX COPTOB 3emasHu4Hast 1 Humda, a B
ycaoBusix 2022 1. y copra TopHaao.

[Ipu opraHOAEITUYECKON OlleHKe XapakTepa BKyca
ATOA JKMMOAOCTU BaYKHYIO POAb UTPaeT MHTEIPAABHBI
1I0Ka3aTeAb COOTHOIIEHMSI CaXapoB 11 OPTaHMYECKUX CO-
C€AMHEHUI, KOTOPBII HAUAYYIINM 00pa3oM OTpakKaeT
BKYCOBBIE KaueCTBa ArOA. XOPOIINe BKYCOBBHIE KauecTBa
IAOAOB SKUIMOAOCTH, KaK IIPAaBUAO, OTMEUAIOTCSI y COPTOB
¢ caxaporucaoTHbIM nHAeKCcOM (CKU) Goaee 3 [12].
B arpomeTeopoaormieckux ycaosrsix 2021 1. cooTHoIIEHNE
CaxXapOB K KOAMUECTBY KHCAOT B TIAOAAX N3y9aeMbIX COPTOB
JKIMOAOCTH COCTaBASIAO B CpeAHeM 3,72 o.e. ¢ koadpdu-
LIMEHTOM BapUallli OT CPEAHETO 3HAUCHUsl HAa YPOBHE
27,96%, B ycaosusix 2022 . — 3,15 o.e. ¢ KoapPpurineH-
ToM Bapuauuu 31,75%. B cpeanem 3a ABa roaa Hauboaee
6AAroNpUATHOE COYCTAHNE CAXAPOB 1 KICAOT OTMEUEHO y
coptoB Humda (3,96 o.e.) u Topraso (3,98 o.e.).

[1A0OABI OCHOBHOM MacChl COPTOB JKMMOAOCTU He
COAEPYKAaT MHOTO aCKOPOWHOBOI KMCAOTBI, HO TIEPEA Ce-
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AEKIIMOHEPAMH 1 OMOXMUMUKAME CTOUT 33aAada — CO3AATh
COpTa C TTOBBIIIIEHHbIM COAep)KaHI/IeM Butammta C. B TIAOAAX
SKIMOAOCTH U3Y4deMBIX COPTOB €€ CPeAHee COAepIKaHe B
cerpoit Macce B 2021 1. cocraBuao 46,4 Mr% mpu AoCTa-
TOYHO BeICOKOM Bapraunu (V=51,75%) ¢ MakcumMymom B
100 r cerpoit maccet 89,1 mr y copra Yepumuka (maoi. 2),
aB 20221 — 93,4 Mr (V=27,38%) c HAUOOABIIIIM KOAU-
YeCTBOM B I1AOAAX copTtoB bupiosa (120,3 Mmr%) u Humda
(118,9 Mr%), 910 C GOABIIEN BEPOSTHOCTHIO CBS3AHO C
MEHBITIeTl CPEAHECYTOTHON TeMIIePaTyPOH BO3AyXa B Mae
11 AOCTaTOYHBIM YBAQKHEHMEM I10 cpaBHeHMIO ¢ 2021 .

B cyxoMm BelecTBe SArOA KUMOAOCTH B YCAOBUSX
2021 r., Ipu CpeAHeM COACP’KaHUM aCKOPOMHOBOW KHC-
Aotbl 317,1 Mr% (V=53,2%), Hauboablliee eé KOAUYECTBO
BBIsIBACHO y copta Yepnirika (607,4 mr%), a 8 2022 1. B
riaoAax coptos bupiosa (682 mr%) n Humda (747,3 mr%)
PN CpeAHeM KOAmdecTBe BuTamuHa C IO KyAbType Ha
yposre 551,1 mr% (V=31,26%). B cpeatem 3a ABa TOAd
MaKCUMaABHOE COAeprKaHue BuTaMnta C B CBEJKIX STOAAX
skumoaoct (75 Mr% u 6oaee) oTmedeHo y copros bupiosa,
Humda u Yeprnuka, a B cyxom Betmectse (450 Mr% u
6oaee) y coptoB Humda u Yeprnuka.

AASL PeryAnpOBaHUSI OKUCAUTEABHO-BOCCTAHOBU-
TeABHBIX IIPOLIECCOB OPraHMU3Ma YeAOBeKa OCOOEHHO
BAKHO COBMECTHOE ACUCTBUE aCKOPOUHOBOW KUCAOTEL C
pactuteapubiMu oandenoaamu (PaaBOHOUAAMM), KOTO-
poie mpeaoxpatstioT Butamut C 0T okncaeHusi. K kaaccy
TIOAN(EHOABHBIX COCANHEHNIT, CHHTE3UPYIONIIXCS TOABKO
B PaCTEHUSIX, OTHOCATCS aHTOLMAHbL. COACPIKAHMe aHTOLIM-
AHOB B IIAOAAX HEKOTOPBIX COPTOB JKUMOAOCTH AOCTUTAeT
400-450 mr9% [13], 6aarosaps ueMy AAHHYIO KYABTYPY
MOKHO OTHECTH K O0TaTbIM UCTOUHNUKAM 3TUX COEAUHECHUI
1 TIePCTIeKTUBHBIM MaTepUaAaM AAS BLIACACHIS aHTOLIAHO-
BBIX [IMTMEHTOB. B 5KCTPaKTaX JKUMOAOCTI OOHAPYKIBAET-
C51 OAMH OCHOBHOT KOMITOHEHT — [UAHUAVUH-3-TAIOKO3UIA,
AOASL KOTOPOTO B CyMMe aHTOLIMAHOB IpeBbiiaeT 85% [14].

B HaImmx ompITaX COACpPIKaHUe CyMMbL aHTOLIUAHOB B
riepecyeTe Ha [IMAHMAH-3-TAIOKO3KA B [IAOAAX U3yYaeMBbIX
coptoB XuMoaocTu B 2021 TOAYy paBHSIAOCH B CpeAHEM
386,6+87,8 Mr% mpu koaddunnente sapuanun (V) pas-
HbeM 22,72%, B 2022 1. — 476,6+95,1 Mr% (V=19,94%).
B naoaax skumorocTu copros buprosa, Topraso u Yep-
HITYKA KOANYECTBO aHTOIIMAHOB B CPEAHEM 3a TOABL UC-
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Ta6n. 2. Copepxanue 6M0NOrMYeCcKU aKTUBHBIX BELLECTB B Ar0AaX COPTOB XUMONOCTH
B ycnosuax necocrenu Cpeguero Mosonmkba
ToaudenoabHble BelecTBa (aHTOLMAHDL), MI% Ackop6uHosast kucaora (Butamut C), Mr%
COpT CbhIpas Macca CyXOe BEMIECTBO ChIpas Macca CyXoe€ BeIeCTBO

2021 2022 2021 2022 2021 2022 2021 2022

Buprosa 535,6 565,5 31919 3205,8 31,4 120,3 187,1 682,0

3eMAHUYHAsL 3158 3491 2571,7 22250 37,6 90,4 306,2 576,2

Humda 3372 410,8 2007,1 2582,0 36,3 118,9 216,1 7473

Topnano 3524 562,0 25189 2961,0 37,6 68,3 268,8 359,8

HepHuika 391,9 495,7 26714 2806,9 89,1 68,9 607,4 390,1
M, =0 386,6+87,8 | 476,6£95,1 [25922+4225|2756,1£373,9 | 46,4+24,0 03,4+25,6 | 317,1£168,7 | 551,1+1723

V, % 22,72 19,94 16,30 13,57 51,75 27,38 53,20 31,26

caeaoBanmil npesbiiaro 400 mr Ha 100 T ChIPBIX ATOA, BrisoAb

YTO IIO3BOASET IIOCTABUTH AaHHyIO KyAbTypy B OAH pSIA
C TAKUMU TPAAWIIMOHHBIMUI MCTOYHUKAMI aHTOIINAHOB,
Kak yepHUKa (332-807 mr%) u aporust (447-1480 mMr%).

B cyxoM BemecTBe TIAOAOB JKMMOAOCTH M3y4aeMbIX
COPTOB CyMMa aHTOLIMAHOBBIX BEIIECTB B ycAoBUsx 2021 I
Bapbuposaaa ot 2007,1 mr% y copra Humda Ao 3191,9
Mr9% y copta bupiosa, B 2022 1. — ot 2225 Mr% y copta
3emastuanast) A0 3205,8 mr% y copra bupiosa. B cpeanem
3a aBa ToAa Goaee 3000 mr B 100 T cyxoro Bermectsa (60-
Aee 3%) KOAMYeCTBO aHTOLMAHOBBIX BEIIECTB BbIIBACHO Y
copra buposza, KOTOPBIN U CACAYeT UCTIOAB30BATh B AdAb-
HeMIeM B KaueCTBe MCTOYHMKA BBICOKOTO COAEPIKAHIIS
B ATI'OAAX aHTOIIMAHOBLIX BEIIECTB HpI/I CO3AdaHNN HOBbIX
TeHOTUIIOB SKUMOAOCTHU, @AANTUPOBAHHBIX K YCAOBUSM

B ycaosusax aecoctenu Cpeanero [ToBoaskbs Hamboaee
BBIPOBHEHHBIE 11 KPYIIHbIE TIAOABL JKUMOAOCTI (POPMUPYeT
COPT 3eMASIHMYHAA. B ceAeKIMM Ha BbICOKOE COACPYKAHIE B
TIAOAAX JKIMOAOCTH CyxuX BerriecTs (16% 1 6oaee), pacTBo-
prmbIx cyxux Betiects (14% w1 Goaee), caxapos (7% u Goaee)
1 HanboAee GAATOIPUSATHOE COYCTAHNME B SIFOAAX CAXAPOB 1
kucaot (CKM=3 o.e. u 6oaee) 11eAecOO00PA3HO UCTIOAB30OBATH
copra Humda n Topraso. Hanboabitiee KoandecTBo BuTa-
MuHa C B CBEKUX SITOAAX SKUMOAOCTU (75 Mr% m Ooaee)
copmupyior copra bupiosza, Humda n Yeprnka, B cyxom
Berrectse (450 Mr% u 6oaee) — copra Humda n Yeprurixa.
MakcrMaAbHOE KOAMMECTBO aHTOLIMAHOB B IlepecueTe Ha
LIMAHUANH-3-TAIOKO3UA B CBIPOI Macce TAOAOB (400 Mr% u

Aecocrert Cpeanero [ToBOAXKDA.
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6oaee) cnnTe3MpyIoT copta bupiosa, Topraso n YepHirixa,
a B cyxoM Bertectse siroA (3000 mr% u 6oaee) copt bupiosa.
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BIOCHEMICAL COMPOSITION OF HONEYSUCKLE FRUITS IN THE CONDITIONS
OF THE FOREST-STEPPE OF THE MIDDLE VOLGA REGION

Honeysuckle is a hardy, frost—resistant plant that allows you to get the very first berries in spring, which are
a restorative, restorative remedy and are recommended for cardiovascular diseases. In different growing regions,
the origin of the variety and the nature of weather conditions that develop during the formation of honeysuckle
fruits significantly affect the taste qualities and their biochemical composition. The purpose of the research is
to evaluate the biochemical composition of berries of various varieties of honeysuckle, which have received a good
characteristic in terms of biological and economically valuable characteristics in the conditions of the forest—
steppe of the Middle Volga region, in order to identify the best genotypes for further use in breeding to improve
the chemical composition of fruits. The research was carried out in 202 1-2022 on the basis of the GBU Scientific
Research Institute «Zhiguli Gardensy. The chemical composition of the varieties was evaluated in accordance
with generally accepted methods. As a result of the study, it was revealed that the most aligned and large fruits
of honeysuckle are formed by the Strawberry variety. The amount of solids in the raw mass of the berries of the
studied honeysuckle varieties ranged from 12,28 to 18,98% over the years of research, RSV — from 10,54
to 17,6%, sugars — from 5,69 to 9,51%, organic acids — from 1,41 to 3,22%, ascorbic acid — from 31,4 to
120,3 mg%, anthocyanins — from 315,8 to 565,5 mg%. It is advisable to use the Nymph and Tornado varieties
in further breeding when creating new varieties with a fruit content of more than 16% solids, more than
14% RH, more than 7% sugars and the most favorable combination of sugars and acids in berries. The largest
amount of vitamin C (75 mg% or more] is formed by varieties Turquoise, Nymph and Blueberry, anthocyanins
(400 mg% or more]) — varieties Turquoise, Tornado and Blueberry.

Knrouesbie cnoea: honeysuckle, variety, dry substances, sugars, sugar acid index, ascorbic acid, anthocyanins.
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A200b1 ManuHbI 061a0AOM YHUKAIbHBIMU NUMAMeENbHbIMU U Jle4ebHbIMU CBOLUCMBAMU, BbIOENAIOMCS BbICOKUM COOPXAHUEM
npupoOHsix aHmuokcudaHmos. OcobeHHOCMU copma u No200Hsle YCA0BUS N0 Nepuodam pocma u pazsumus pacmeHul MaauHsl
80 MHO20M onpedensaom buoxumuyeckuli cocmas nao008s, Ux NULYEBYI0 YeHHOCMb U BKYcoBble docmouHcmaa. Llesns uccnedosanuli —
nposecmu oyeHKy BUOXUMUYECKO20 COCMABA 200 PA3/IUYHbIX COPMOB MAUHbI, NOJYYUBLULX 8 YCIOBUSX lecocmenu
CpedHeeo 1080/ bA XOPOLUYIO XAPAKMEPUCMUKY N0 GUOI02UYECKUM U X03ALUCMBEHHO-UeHHbIM NPU3HAKAM, C 4e/lblo Bbl0eNeHuUs
JYqwux 2eHOmMUNOB 014 0asbHelie20 UCN0b308AHUA 8 CeNIRKYUU HA YNy4YUeHUe XUMUYecko2o cocmasa niodos. MccnedosaHus
nposodunu 8 2022-2023 22. Ha 6aze [bY CO HUN «)uaynesckue cadbi». OyeHKy COpmMoBs no Xumu4yecKoMy cocmasy nposoousu 8
coomsemcmauu ¢ 06wenpuHamsiMu Memooukamu. B pesynsmame uccnedosaHus 8bifBIHO, 4MO B Cbipoli Macce 5200 U3y4aembix
COpMOoB MasiuHbl 00bIKHOBEHHOU No 200aM UCCIe00BAHUL KOIUYECMBO CyXUX Beujecms 8apbuposano om 13,78 00 19,10%,
pacmeopumsix cyxux geujecms — om 9,04 0o 12,88%, caxapos — om 5,24 00 7,47%, opeaHuyeckux kucnom — om 1,22 0o 2,05%,
ackopbuHosol kucnomsl - om 19,16 9o 51,74 M2%, aHmouyuaros M om 40,55 00 84,26 M2% npu cO4emaHuuU caxapos u Kucaom
Ha yposHe 2,95-4,87 o.e. [Ipu c030aHUU HOBbIX 2eHOMUNOB MAJIUHbI YNYYIIEHHO20 BLOXUMUYECKO20 COCMABA NA0008 8 YCI0BUAX
necocmenu CpedHe2o [1080MXKbA HA MAKCUMATbHOE KOSUYECmB0 8 1200aX pacmsaopumblx cyxux sewecms (11% u 6osee) u caxapos
(7% u 6onee) 8 Kayecmse UCMOYHUKA YeHHbIX X035(CMBEHHbIX NPU3HAKOB YenecoobpasHo ucnons308ams copm Jlbemosckas;
Ha onmumanbHoe Koiuyecmso c80600HbIX Op2aHUYecKUx Kuciom u ux conel (1,2-1,5%) — copma lycap u Jinbemosckas;

Ha Haubosblee codepxaHue ackopbuHosoli kuciomsl (30 M2% u 6onee) — copma PaxHull copnpus, Camapckas naomHas,
Konokonwyuk, bans3am.

KnioueBble cnoBa: MasnHa 0ObIKHOBEHHas, COPT, CyXu1e BelecTBa, Caxapa, CaxapoKUCAOTHbLIN HAEKC, aCKOp6MHOBaﬂ KWUCNOTa, aHTOLUMWAHBbI.

BBeaenue

MaaunHa sIBAsIeTCsI OAHOM M3 HarboAee TIeHHBIX SITOA-
HBIX KyABTYP, TIAOABL KOTOPO!l 0OAZAQIOT YHUKAABHBIMU
IUTATEABHBIMU U AeYeOHBIMII CBOMCTBAMU. SITOABI MAAWTHBI
CBEJKeil B 3dBUCUMOCTH OT COPTa, TIOTOAHBIX YCAOBUI BbI-
palnuBaHus, CTETIeHN 3PEAOCTH, BpeMeH! cOopa yporKas,
CpoKa M YCAOBUI XpaHEHUs B CPEAHEM COAepsKaT 12,2—
18,4% cyxux Bemiects, 9,3—-14,7% yraesoaos, 5,1-7,4%
kaetyarku, 0,68-2,40% nektuHoBbIX BeiecTs, 0,42-0,6%
MUHEPaABbHBIX BelleCTB, 1,25—1,7% opraHmiecKux KUCAOT.
YIA€BOABI B SITOAAX MAAUHBI B OCHOBHOM IIPEACTABAEHBI
MOHO- ¥ AUCAaXapUAAMU, UX KOAUYECTBO M3MEHSETCSI OT
5,3 40 8,1%. Ha aoato ratoro3sl ipuxoantest 1,84-3,2%,
dpykro3e: 2,1-3,85%, caxaposst 0,80-1,86% [1]. B siroaax
MaAuHbL A0 50 Mr% sutamuna C u 100-250 mr% anro-
uwanos [2], muoro Tnamusa (0,02 Mr%) u pudodaasuna
(0,034 mr%) [3].

Hanboablliee KOAMUECTBO CaXapOB B SITOAAX MAAVHBI
HAKAIIAUBAETCS B TOABI C MEHDIIIMM KOAMYECTBOM OCAAKOB
3a BereTALIOHHBIN TIEPUOA 1 OOABIIEH CyMMOM aKTUBHBIX
temrepatyp [4]. B ycaosusix iora Poccun caxapos u am-
TOLIMAHOB B MAOAAX MAAUHBI (POPMUPYETCST 3HAUUTEABHO
6oabllIe, KUCAOTHOCTb X HIDKe, 4eM B LlenTpaabHo-YepHo-
3eMHOM peruoHe cTpansl [5, 6].

LleAb UCCAEAOBAHMIL — IIPOBECTU OLIEHKY OMOXU-
MHWYECKOTO COCTaBa SITOA PAa3AMYHBIX COPTOB MAaAWHBI,

Ne1 2024 Teopernveckue u npuknagHbie npo6nemsi AMK

TIOAYYMBIINX B yCAOBMSIX AecocTer CpeaHero [1oBoAXKbst
XOPOIIIYIO XapPaKTePUCTUKY 110 GMOAOTUUECKIM 1 XO3sIi1-
CTBEHHO-TICHHBIM ITPU3HAKAM, C [IEABIO BHIACACHUIS AYUIIIIX
TEHOTUIIOB AASI AAABHETIIIETO NCTIOAB30BAHNS B CEACKIINH
Ha yAyIIIeHIE XMMIYECKOTO COCTABa TIAOAOB.

MaTepuaA 1 METOABI UCCACAOBAHUS

Wccaearosanug nposoanan B 2022-2023 rr. Ha
onbITHBIX yuacTkax [ BY CO HUW «’KuryaeBckue caabl».
OODBEKTOM U3YUCHNUS CAY’KUAY TIAOABI CACAYIOIINX COPTOB
MAaAUHBIL

Pannauii ciopripus. CestHeII OT CKPEIMBaHUS COPTOB
Koaxosnuna n Hosocts Kyspmuna. TToayden B I'BY CO
HNN «>Kuryaesckue caably. 3UMOCTONKUI, PAHHETO CPOKa
cospeBaHusl. KycT CpeAHEpPOCABIl, CPEAHEPACKUAUCTBIML.
[Taoa maccont 2,5-3,5 © yAAUHEHHO-TYIIOKOHUYECKON
opMbI, TeMHO-MAAMHOBBIHM, MATOBbIN. BKyC MpUSTHBIT,
KUCAO-CAGAKUI, C APOMATOM.

Camapckas naotHasa. CesHell OT CKPelIMBaHUs CO-
pros Hosocth Kysbmuna n Kaannunrpaackas. [loayuen
B I'BY CO HUN «>Kuryaepckue caabl». OTHOCUTEABHO 311~
MOCTOWKUIL, CPEAHETO CpoKa co3peBanust. Kyct cpeanepoc-
ABIIL, CpeAHepacKUAUCTIN. [1aoa maccoir 3,0-3,5 1, AOT-
HBII, TYIIOKOHUYeCKON (DOPMbI, MAAWHOBBIN, MAaTOBbIM.
BKyC IIPUATHBL, KUCAO-CAAAKUIL, CO CAAObIM apoMaToM [7].

Awo6etoBckas. CesiHell OT CKPEIIMBAHUS COPTOB
Hrero6ypr n boarapckuin pyoun. Iloayuen B @HII « BUK
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v, B.P. Buabsmca». Mopo3oyCTOMUUBLI, CPEAHETO CPOKA
cospesanust. KycT cpeAHell CUABL pOCTa, TIPSMOCTOSTUNI.
SIroAbl KpacHble, KpPYIIHbIE, YAAMHEHHO-KOHMYECKUE,
MSIKOTb TIAOTHAsI, COUHAs!, KUCAO-CAAAKOTO OCBEIKAIOIIETO
BKyCa C apOMaToM, CpeAHeil Maccom 2,2 T.

Koaokoapuuk. Cesinenl copta Kapnasaa ot cBo6oa-
Horo omnblaeHus. [loayuen B @eaepaabHOM AATANCKOM
Hay4YHOM IIeHTpPe arpoOMOTeXHOAOTUI. 3UMOCTONKUM,
CPeAHETo CpoKa co3pebBaHMs. KycT BBHICOKUH, CpeAHe-
MOIITHBIH, CAA00PaCKUAUCTDINA. [TaoA maccont 3,2-4,5 T,
IIPOAOATOBATO-KOHNYECKON (OPMBI, CBETAO-KPACHBIH,
CPEAHETIAOTHBI. BKYC ArOA CAAAKO-KHMCABII, C aDOMATOM.

I'ycap. Cesinent oT onbiaeHus copta Kenou neiabiioil
POCCHUIICKMX COPTOB MAAWHBI, 0OAAAAIOLINX BBICOKIMU
XaPaKTePUCTUKAMU IIPOAYKTUBHOCT!U 1 JKU3HECTOMKOCTH.
[Toayuen B OHII car0BOACTBA. 3UMOCTOMKOCTD BBIIIE
cpeanero. Pannero cpoka cospepanus. KycT Bbicokui,
MOIITHDIM, PACKUAUCTBIN. ATOABI CpeaHelt mMaccoi 3,2 T,
TYIIOKOHUYEeCKON (OPMBI, KpaCHBIE, KUCAO-CAAAKOTO
BKyCa, C apOMaTOM.

baabzam. Cesnen oT ckpemusanus copTos HpioOypr
n Pyoun 6oarapckuit. [Toayuen B @HLI caroBoacTBa. 3u-
MOCTOMKOCTb BBICOKAs1, CDEAHETO CPOKa co3pebanmst. KycTt
IIPSIMOCTOSTINT, PACKUANCTBIH, CPEAHEN BBICOTBL. SITOABL
Maccoit 2,5-2,8 T, OAHOMEpHbBIe, MUPOKOKOHNYEeCKNE,
IIAOTHBIE, TEMHO-IIyPITyPOBbIE, XOPOIIO OTACASIIOTCSL OT
[IAOAOAOYKA, OTHOCUTEABHO APY’KHO CO3PEBAIOT, CPEAHNE
T10 BKYCOBBIM KaueCTBaM.

OmpeaereHre BAKHOCTU (CyMMa CYXUX BeILECTB)
nposoanau 1o FOCT 28561-90, coaepskanue pacTsopu-
MbIX cyxux BemecTs (PCB) — o TOCT 1SO 2173-2013,
obtett (turpyemort) kucaotHoctt — 110 LOCT 1SO 750-
2013, ackop6unosoit Kucaotsl (Butamut C) — 1o TOCT
24556-89. KoAanuecTBo aHTOIIMAHOBBIX TTIMTMEHTOB OIIpe-
AeASIAU CIIeKTPOOTOMETPUIECKUM METOAOM Ha ¢oTO-
MeTpe Lasa Agro 2800 (DR-2800). CoaeprkaHue CymMMbI
AHTOLMAHOB PACCUNUTBIBAAY 110 POPMYAE C IIPUMEHEHIeM
YACABHOTO T10Ka3aTeAsl IOTAOIIEHMS ITMaHUAWH-3,5-
AUTAMKO31MAA B 1,0% BOAHOM PacTBOpe COASIHOMN KUCAOTBI
(453). TloraolmieHne AQHHBIX ITUTMEHTOB OIIPEACASIAK

Ha CIeKTpodoTOMeTpe Ipu AAMHE BOAHBI 510 HM. Aast
BHECEHMsI TIOTIPABKU Ha COACPIKAHIE 3eACHBIX ITUTMEHTOB
OTIPEACASAN ONITYECKYIO TAOTHOCTD MOAYYeHHbIX TATMEH-
TOB TIPU AAIHE BOAHBI 657 HM.

OrnpeaeAaeHe OCHOBHBIX 1TOKA3aTeACH KaueCTBa STOA
MaAUHBI TIPOBOAUAN B CBIPOM Macce, a TakoKe TIpu T1epe-
pacyeTe Ha aOCOAIOTHO CyXOe BEIIeCTBO.

PesyabraTsl uccaeaoBaHust
U uX 00Cy’KACHHE

B moroansix ycaoBwsix 2022 roaa (Main — cymma
ocaAkoB 82 MM, cymMma 3 PeKTUBHBIX TeMIePATyp
89,3°C; nioHb — cymma 0CaAKoB 51 MM, 3 PeKTUBHBIX
Temnepatyp 4006,1°C; 3a Tpu Heaean A0 cOopa yposKkast
SITOA — OCAAKOB 5—7 MM, 3((eKTUBHBIX TeMIIEPATyp
341,8-343,5°C) cymma Cyxux BEIIECTB B [TAOAAX MAAMHbI
OOBIKHOBEHHOM Bapbuposaaa ot 13,78% y copra Koao-
KOABUMK A0 18,71% y copTa A106eTOBCKAs, @ B YCAOBUAX
2023 r. (mart — cymma ocaakos 10 mu, cymma achexTus-
HBIX TemriepaTtyp 384,9°C; nioHb — CyMMa OCaAKOB 42
MM, 2 derTuBHBIX Temmiepatyp 374,2°C; 3a Tpu HeAeAn
A0 cOopa yposKast sITOA — OCAAKOB 20 MM, 3(h(heKTHUBHBIX
Temreparyp 267,5°C) — ot 15,11% (copt Iycap) a0 19,1%
(copt Atobetosckast). B siroaax copra Pannuil ciopripus,
MIPUHATOTO B Ka4eCTBe KOHTPOAS, 0o0Iiee KOANICCTBO
CYXUX BeIIeCTB PaBHIAOCH 110 ToAaM 15,73-16,44%, uro
Ha 0,29-0,53% HIWKe CPeAHNX 3HAYCHUII 0 KyABType
(maon. 1). Ha ypoBHe KOHTPOAS 1 BBIIIIe KOAUUECTBO CYXUX
BEIIECTB B CPEAHEM 32 ABA TOAA UCCAEAOBAHMI BLIABAEHO B
siroaax coptos baapsam (16,67 %), Arobetosckast (18,91%)
n Camapckas naotHas (17,09%).

Coaeprkanue pacTBOPUMBIX cyxux Betrects (PCB) —
HACAEACTBEHHO OOYCAOBAEHHBI IIPU3HAK, HO IIPU 3TOM
TIOABEPIKEH BAVSHUIO METEOPOAOTMYECKUX yCAOBHil. [1o-
BBIIICHHAS TeMIIePaTypa U yMepPeHHbIe OCAAKU B TIEPHOA
pOCTa U CO3PEBAHUS STOA CIIOCOOCTBYIOT OOABIIEMY X
HAKOIIACHMIO. B pe3yabTaTe IIPOBEACHHBIX MCCACAOBAHUI
BBIIBACHO, YTO B YCAOBHSIX 2022 T. ¢ KOAUYIeCTBOM OCAAKOB
B Mae-uioHe 133 MM IIpU CPeAHeCYTOUHOI TeMIlepaType
Bo3Ayxa 7,9°C B Mae u 18,5°C B ntoHe MecsIle COAepsKaHMe

Ta6n. 1. XMMUUYECKMNI1 COCTAB CbIPOi MACChl ArOf COPTOB ManuHbl 06bIKHOBEHHO
B ycnosuax necocrenu Cpeaxero MoBoskba
B 100 r cBIpoit MacChl TIAOAOB

Copt cymma CYXOHA)X BeInects, PCB, % cymMa caxapos, % KMZ?JEZ;&? % CKU
2022 2023 2022 2023 2022 2023 2022 2023 2022 2023
Pamnnnit cioprpus 15,73 16,44 9,04 11,35 5,24 6,58 1,68 1,51 3,12 4,36
Camapckast IAOTHas 16,25 17,94 10,78 9,71 6,25 5,63 1,30 1,74 481 3,24
AtoGeToBCKast 18,71 19,10 11,26 12,88 6,53 7,47 1,34 1,63 4,87 4,58
Koaokoabumk 13,78 16,21 9,46 10,16 5,49 5,89 1,86 1,92 2,95 3,07
Iycap 15,30 15,11 9,78 9,95 5,67 5,77 1,22 1,76 4,65 3,28
baabzam 16,33 17,01 10,33 10,49 5,99 6,08 1,77 2,05 3,38 2,96
M so 16,02 16,97 10,11 10,76 5,86 6,24 1,53 1,77 3,96 3,58
P +1,61 +1,40 +0,84 +1,19 +0,48 +0,69 +0,27 +0,19 +0,90 +0,70
V, % 10,05 8,25 8,31 11,86 8,19 11,06 17,65 10,73 22,72 19,55
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B 11a0Aax PCB 110 n3yuaeMbIM cOpTaM MaAUHbBI COCTABASIAO
B cpeaneM 10,11%, a B ycaoBmsix 2023 1. (cymMa OCaAKOB
B Mae-utoHe 53,0 MM, CpeAHeCyTOYHas TeMIlepaTrypa Bo3-
AyXa COOTBeTCTBeHHO 17,4 1 17,5°C) —na yposte 10,76%.
[TpeBblilleHNe CPEAHUX 3HAYEHUI COACPIKAHMUS B SITOAAX
PCB, xaK mpaBuAO, OTMEUEHO y copTa AI0OeTOBCKast, YTO
103BOASIET PEKOMEHAOBATD €T0 AASL CEACKIIMU B Ka4eCTBe
MCTOYHMKA TAKOTO LIEHHOTO TIPU3HAKA, KaK COACPKAHUE B
SITOAAX PACTBOPUMBIX CyXUX BEIIECTB.

[o coaeprkanuio 0011ero KoAndecTsa caxapos B 100
T CBIPBIX SITOA MaAUHBI B 2022 TOAY OTMEYaAOCh BapbUPO-
BaHue ot 5,24% (copt Pannuit cropripus) Ao 6,53% (copt
Arobertosckas), B 2023 roay — 5,63% (copt Camapckast
AOTHaAs) A0 7,47% (copT A00eTOBCKas), a B CYXOM
BEIIECTBE Ha MX AOAIO IIPUXOAHUAOCH COOTBETCTBEHHO
33,11-39,84 n 31,38-40,02% (maén. 2).

Texnoaormueckue TpeGOBaHUS K COPTAM MAAWHBI,
IIPEAHA3HAYEHHDBIM AAS T1epepabOTKM, BKAIOYAIOT COAEP-
JKaHye caxapos He MeHee 7% [8]. B ycaosusix Beretanuu
2022 1. naronaenue 6oaee 7% Beex caxapos B 100 T cbIpbix
STOA MAAUHBI B [TAOAAX U3Y4aeMbIX COPTOB He OTMEYAAOCh.
Ho, Tem He MeHee, HarOOAbIIIee KOAUUECTBO BCEX CaXapoBb
B CBIPOY Macce HaOAIOAAAOCDH B TIAOAAX COPTOB Al0OeTOB-
ckas (6,53%) u Camapckast aotHas (6,25%). B ycaoBusix
Bereraumnu 2023 r. HakonAeHue 60aee 7,0% BCex caxapos
B 100 T CBIPBIX SITOA MAAMHBI OTMEYAAOCh TOABKO B ITAOAAX
copta Ato6etosckast (7,47%). boaee 6% KOAMIECTBO BCeX
CaxapoB B CBHIPON Macce HAOAIOAAAOCH B TIAOAAX COPTOB
Pannntit croprpus (6,58%) u baabzam (6,08%). B cpeanem
3a ABA TOAAQ COPT AI0OETOBCKAsl HAKATIAUBAA B ATOAAX 7%
CaxapoB 1 10 AAHHOMY I1apaMeTpy COOTBETCTBOBAA TeX-
HOAOTMYECKUM TPEeOOBAHISIM.

OpraHunyeckre KUCAOTBI OIIPEACASIIOT BKYC 1 ITUTa-
TEABHYIO 1I€HHOCTb SITOA MAAVHBI, BAVSIIOT Ha UX TEXHO-
AOTMYECKHe KauecTBa. B opraHusMe 4deaoBeKa SIBASIOTCS
CUABHBIMU BO3OYAUTEASIMU CEKPELUU ITOAKEAYAOUHOM
SKeAE3bl, CIIOCOOCTBYIOT HOPMAABHOMY TEUEHMIO OOMEHHBIX
IIPOIIECCOB U TUIIEBAPEHMs], 00AAAAIOT PAAMO3AINTHBIM
ACTICTBUEM. YPOBEHb KUCAOTHOCTH SITOA MAAUHbBI B 3aBU-
CUMOCTU OT PErvOHA BO3ACABIBAHUS MOYKET M3MEHSATHCS
B mpeseaax 1,10-2,51%. Hoble copTa MaArHBI AOASKHBL

COAEPYKATb B TIAOAAX OPTaHMYECKUX KUCAOT He OGoaee 2%
[9]. CopTa MaAWHBI, ITpeAHA3HAYCHHbIC AAS TIEPepabOTKY,
AOMAKHBL COAEPIKATb B SITOAAX OPraHMYECKUX KUCAOT Ha
yposae 1,2-1,5%.

B Hammx ombITax KOANYECTBO CBOOOAHBIX OpraHmye-
CKUX KHACAOT M MX COAeH MUCTbITyeMbIX B 2022 T. cOpTOB
MaAWHBI B IlepecdeTe Ha MPeoOAAAAIOIIYI0 AUMOHHYIO
kucaoty (k=0,0064) cocrasasiaa B cpearieM 1,53+0,27%, B
2023 roay — 1,77+0,19%. Ha ypoBHe cpeAHnx 3HaueHMi1
KUCAOTHOCTH TIAOAOB MAAUHbI AU MeHbIIIee KOAMYECTBO
OPraHMYeCKUX KUCAOT, YTO 3HAYUTEABHO YAYHIdeT BKY-
COBbIE Ka4yecTBa SITOA AAHHOI KYABTYPHI, KaK IIPaBUAO,
OTMEYEHO B IAOAAX COpTOB AtobeToscKast, CamapcKas
naotHas u [ycap.

KoanvecTBO OpraHnYecKx KUCAOT B SIFOAAX MAAWHBI
B mpeaeaax 1,2—-1,5%, uto ompeaeaeHo TpeOOBAHUAMMI
TIUIIEBOM IIPOMBIIIAEHHOCTH K SITOAAM, TIPEAHA3HAYCHHBIM
AASLTIEpepabOTKY, a TAKIKE MOJKHO CUMTATh ONITUMAABHBIM
3HAYEHMEM AASL yCAOBUI AecocTern [I0BOAXKbsI, B CpeAHEM
32 TOABI ICCACAOBAHUIT BBISIBACHO B TIAOAAX COPTOB [ycap
(1,49%) u Aro6etosckast (1,48%).

B a6COAIOTHOM CyXOM BEIIECTBE STOA MaAUHBI, TIPU
CPeAHEM COACPKAHUM OPraHUYeCKUX KHCAOT Ha YPOBHE
10,09%, 3HaueHMsT KUCAOTHOCTH B IIpeAeaax 6—8% orme-
4eHbl y copra Ato6etoBckast (7,85%), 4TO MOYKET CAYSKUTh
AOTIOAHUTEABHBIM OCHOBaHMEM IIPUMEHEHUS AAHHOTO
COpTa B CEACKIINM MAANHBI OOBIKHOBEHHOM TI0 CO3AAHMIO
AAst ycaosuil Cpeanero [ToBOAYKbST HOBBIX COPTOB AAHHO
KYABTYPBL C BBICOKVMM TIOTPeOUTEAbCKUMU CBOMCTBAMU
TTAOAOB.

OAHUM M3 OCHOBHBIX KaueCTBEHHBIX [OKa3aTeAen
SITOA MAaAVHBL SIBASETCSI MX BKYC, KOTOPbII BO MHOTOM
OIIPEAEAsICTCSI COOTHOIICHNEM CaxapoB 1 OPraHMYeCKUX
KUCAOT. [Ipy1 rapMOHNYHOM COUETaHNM STUX KOMIIOHEHTOB
TIAOABL MAAVIHBI UMEIOT BBICOKME BKYCOBbIE AOCTOMHCTBA.
CopTOBOI1 COCTAB MAAUHbI 3HAYUTEABHO BAPLUPYET 110 3TO-
My mokazareAto. Copra PeMOHTAaHTHOTO TUIId HECKOABKO
YCTYHAIOT T10 BKYCY SIFOA AYUIIMM COpTaM OOBIMHOTO THIIA
U He VMEIOT BBIPAKEHHOTO «MaAMHHOro» apomara [10].
B ycaoBumsix KpacHoaapckoro Kpast B 3aBUCUMOCTH OT CO-
PTa CaxapOKUCAOTHDIN MHACKC SITOA MAAWHbBI KOACOACTCS

Ta6n. 2. XMMHUYECKMIA COCTAB CyXOro BelecTBa AroA COPTOB MajiMHbl 06bIKHOBEHHOM
B yCcaoBUAX necocrenu CpeAHero MoBomKbA
B 100 r cyXoro BemecTsa MSKOTHU MAOAQ
Copt o0111ee KOAMUECTBO caxapa, % CBOOOAHBIE OPTaHMYECKIe KUCAOTBI M X KUCABIE COAI, %
2022 2023 CpeAtee 2022 2023 CpeAHee
Pannmnit cioprpus 33,31 40,02 36,67 10,68 9,18 9,93
Camapckasi IAOTHas 38,46 31,38 34,92 8,00 9,70 8,85
A106eTOBCKast 34,90 39,11 37,01 7,16 8,53 7,85
Koaokoabunk 39,84 36,34 38,09 13,50 11,84 12,67
Tycap 37,06 38,19 37,63 797 11,65 9,81
baabzam 36,68 35,74 36,21 10,84 12,05 11,45
M 0 36,71£2,36 36,80+3,11 36,76+1,12 9,69+2,41 10,49+1,54 10,09+1,74

V, % 6,43 8,45 3,05 24,87 14,68 17,24
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Ta6n. 3. CogepiaHme 6MONOrMYECKM AKTUBHbIX BELECTB B Ar0AaX COPTOB MaJIMHbl 06bIKHOBEHHOM
B yCnoBuAx necocrenu CpeAHero MoBonkbA
TToandenoabHble BelecTBa (aHTOLMAHBL), MI% Ackop6uHosast kucaora (Burtamut C), Mr%
Copt ChIpast Macca CyXoe BelecTBoO ChIpast Macca CyXoe BellecTBoO
2022 2023 2022 2023 2022 2023 2022 2023
Pannwit cloprpus 40,55 77,50 257,8 4714 30,61 43,12 194,6 262,3
Camapckast TIAOTHast 57,12 50,43 351,5 281,1 23,61 42,14 1453 2349
ArobeToBCKas 52,10 52,16 278,5 273,1 21,51 35,37 115,0 1852
Koaoroasamk 75,82 84,26 550,2 519,8 2343 41,21 170,0 2542
Tycap 61,74 71,68 403,5 4744 23,40 29,86 152,9 197,6
bBaabzam 82,46 76,18 505,0 4479 19,16 51,74 1173 304,2
Mcp +0 61,63+15,43 | 68,70£14,08 | 391,1+118,7 | 411,3£106,5 | 23,38+3,83 | 40,57+7,43 149,2+30,7 | 239,7+439
V, % 25,04 20,49 30,35 25,89 16,38 18,31 20,57 36,63

or 3 A0 10,9 o.e. [11]. Hanayuimme BKycOBble KadiecTBa
TIAOAOB MAAMHBI, KaK IPaBUAO, OTMEYAIOTCS y COPTOB C
CaxXapOKUCAOTHBIM MHAEKCOM OT 5 A0 8 0.¢.

B arpomeTeopoaormiecknx ycaosusax 2022 r. cooTHo-
IIIEHIIE CAXaPOB K KOAMYECTBY KICAOT B TIAOAAX U3yIaeMbIX
COPTOB MAaAMHbBL COCTaBASIAO B cpeaHeM 3,96+0,9 o.e., B
ycaomsix 2023 . — 3,58+0,7 o.e. Hauboaee BblCOKUE
3HAYCHMs CAXaPOKNCAOTHOTO MHACKCA, OTPAKAIOIINE XO-
portiie BKycoBble KavecTsa sroA Maansbl (CKU 5-8 o.e.),
He OTMeYeHbl, HO OAVDKE K AQHHBIM 3HAUCHUSIM ObIAU Y
copToB AtoOeToBcKas (4,73) u Camapcras maoTHas (4,03).

Ackop6unosast kucaota (Butamut C) OBBIIIAET pa-
060TOCIIOCOOHOCTb OpPraHU3Ma Y€AOBEKA, SIBASIETCSI OAHUM
13 OCHOBHBIX (i)aKTOpOB TIOBBIIIIEHUSI €CTeCTBEHHON 1
IPUOOPETEHHON HEBOCIIPUMMUYMBOCTY OPraHW3Ma K WH-
CbeKLII/II/I. Butamun C u3BecTeH CBOMMI CUABHBIMU aHTUOK-
CUAAHTHBIMU CBOMCTBAMU. OH y9IaCTBYeT B IIPEBPAIICHIN
XOACCTEpPUHA B JKeAIHbIE KVCAOTDI, YAYIIIIAET BCAChIBAHIIE
Keaesa. [ Ipy BbIpAIIMBaHNY MAAWHBI B YCAOBHSIX BpSIHCKOT
00AaCTH COACPIKAHME ACKOPOMHOBOI KUCAOTBHI B ATOAAX
coctaBasieT B cpeatieM 32 Mr% [9], B Tam60BcKO# 06AaCTH
Bapbupyet Ha yposHe 25,0-38,1 Mr% [6], B OpaoBckoit 06-
AacTh r3mensieTcst ot 19,7 A0 42 mr% [12]. Copra MaAuHb,
IIpeAHAa3HAYCHHbIE AAS TIEPEPAOOTKI, AOAYKHBI COAEPIKATh
B SITOAAX ACKOPOMHOBOW KUCAOTHI He MeHee 25 mr% [1].

B maoaax m3ydaeMbIX HAMU COPTOB MaAWHBI CO-
AepyKaHne aCKOPOMHOBOWM KHCAOTBI B CPEAHEM TI0 KYAb-
Type B 2022 1. coctaBuao 23,38+3,83 mr%, B 2023 1.
—40,57+7,43 Mr% (maoba. 3). [1peBbltieHne ypoBHsi COAEP-
KaHs BuTaMrHa C B 25 Mr% B ycAoBISIX 2022 T. OTMEUEHO
B TIAOAAX MAaAMHBI copta Panuuit cioprpus (30,61 mr%),
a B ycaoBusx 2023 T. B TIAOAAX BCEX M3Yy4deMBIX COPTOB.
B cpeaHeM 3a ABa TOAA UCCACAOBAHUI HAUOOADBIIIEE COACD-
JKaHMe aCKOPOMHOBOM KUCAOTHL B CBIPOE Macce (30 mr%
1 6oAee) BBIIBACHO B [AOAAX COPTOB PaHHWII CIOPIIPU3,
Camapckas naoTHas, Koaokoabunk n baabzam. B cyxom
BEIIIECTBE STOA MAAWHBL, TIPH CPEAHEM COACPIKaHII aCKOP-
6rHOBOM K1CAOTHI B 2022 roay Ha yposte 149,2+30,7 Mr%
B 2023 1. —239,7+43,9 Mmr%, HanboAbIliee €€ KOAMIECTBO
3a roas! ccaeaoBanmit (200 Mr% 1 6oaee) BLITBACHO Y CO-
pros Koaokoabumk, Pannmil ciopripus n baabsam.
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BcemupHast opranusanust 3apasooxpanerust (BO3)
TIOAYEPKNBACT BAXKHOCTD aHTI/IOKCI/IAaHTHOﬁ AKTMBHOCTI
(i)EHOAbeIX KOMITIOHEHTOB, 0COOEHHO M3 TIAOAOB SITOAHBIX
KYABTYD, AASL TPOUAAKTUKY HANOOAEe BASKHbIX TIPOOAEM
CO 3A0POBbEM, d MMEHHO, CEPACYHO-COCYAUCTBIX 3a00A€-
BAHUI, CaXxapHOro AuadeTa, paka U oxxupeHust. [1pu Bbl-
pammBaHuK MaArHBI B KpacHOAapPCKOM Kpae HaKOTIAeHNE
AHTOLIMAHOB B TAOAAX AocTuraer 150 mr% u Goaee [13].
B AroAax MaAUHEBL, BHIPAIIEHHBIX B TaMOOBCKON 06AaCTH,
KOAYECTBO QHTOIIMAHOB COCTaBASIET B CPEAHEM IIO CO-
pram 96,6 mr% [6]. B ctpanax Ceseproit Esporst o61mee
COAEprKaHVe aHTOIIMAHOB B SATOAAX MAAWHBI BAPbUPYET OT
moutu 0 (5keatste copra) A0 51 Mr% (copr laruno) [14].

B mammx ompitax 2022 roaa CoAepsKaHME CyMMBbL
aHTOIIMAHOB B IlepecueTe Ha HMAHUAMH-3-TAIOKO3UA B
TIAOAAX M3y4YaeMbIX COPTOB MAAVHBI PABHIAOCH B CPEAHEM
61,63+15,43 Mr% npu Kosddurrente Bapualy pas-
HbM 25,04%, a B ycaoBwsax 2023 . — 68,70+14,08 mMro%
¢ coproBont BapnadeabHOCTHIO 20,49%. Boirre cpeannx
3HAYEHUI COACPIKaHIA AHTOIMAHOBBIX BEIIECTB B ATOAAX
MaAMHbBI OTMe4eHo y copTos Iycap, Koaokoarank n baab-
3aM. MaKCMMaAbHOE JKe KOAMUeCTBO aHTOLIMAHOB BbIIBACHO
B A0Aax copToB Koaokoasank (80,04 mr%) m baabzam
(79,32 mr%).

B cyxoM BellecTse AOAOB MAATHBI M3y4aeMbIX COPTOB
CyMMa aHTOLMAaHOBbIX BellecTs B 2022 I. cocTaBAsiad B
cpeareM 391,1+118,7 Mr%, 82023 1.—411,3£106,5 Mmr%
1 AOCTaTOYHO BapbUpOBaAa 110 copTam (KoahPuumeHT
BapWAIMN TI0 TOAAM COOTBeTcTBeHHO 30,35 1 25,89%).
B cpeanem 3a roawt uccaeaosannit 6oaee 400 mr 8 100 T
CyXOT'0 BEIIeCTBA ATOA MAAMHBI KOAMYIECTBO aHTOINAHOBBIX
BEIIECTB BbIIBACHO y copToB Koaokoasumk (535 mr), Tycap
(439 mr) u baabzam (476,4 ).

BbIBOABI

[Ipu cozpannM HOBBIX T€HOTUIIOB MAAMHBI OOBIKHO-
BEHHOM YAYUIIEHHOTO OMOXUMUYECKOTO COCTaBa MAOAOB,
AAANITUPOBAHHBIX K ycAoBusM AecocTer Cpeanero Ilo-
BOAYKDSI, B KAYeCTBE NCTOUHUKOB IIEHHBIX X03511CTBEHHDBIX
MIPU3HAKOB MOKHO PEKOMEHAOBATh CACAYIOIINE COPTa:
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1) Ha BBICOKOE COAEPIKAHIE B SITOAAX OOIIETO KOAU-
vecTBa cyxux Bemiects (17% n Goaee) — ArobeToBcKas,
Camapckast TIAOTHaS;

2) Ha MaKCUMaAbHOE KOAMYECTBO B SITOAAX PACTBO-
puMBIX B BoAe cyxux Beriects (11,0% u 6oaee) u caxapos
(7% u 6oaee) — A10OeTOBCKAS;

3) Ha ONTUMAAbHOE KOAMYECTBO CBOOOAHBIX Op-
TaHNYECKUX KUCAOT U UX COACHl B CBIPON Macce IIAOAOB
(1,2-1,5%) — Iycap, Ato6eToBcKas;

4) Ha HaOOABIIIee COACPIKAHIE ACKOPOUHOBOM KUC-
A0tbl (30 Mr% 1 60Aee) B CBIPOI MacCe ITAOAOB — PaHHUM
cropripus, Camapckas naotHast, Koaokoasuuk, baabsam;

10.

11.

12.

13.

14.
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5) Ha NOBBLINIEHHOE COACPJKAHME AHTOLIMAHOBBIX
Beriects (80 Mr9% u 6oaee) B chpoit Macce 1A0A0B — Ko-
AOKOABYUK, baab3am.
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THE BIOCHEMICAL COMPOSITION OF BERRIES OF RASPBERRY VARIETIES
IN THE CONDITIONS OF THE MIDDLE VOLGA REGION

Raspberry berries have unique nutritional and medicinal properties, and are distinguished by a high content
of natural antioxidants. The characteristics of the variety and weather conditions for the periods of growth and
development of raspberry plants largely determine the biochemical composition of fruits, their nutritional value and
taste advantages. The purpose of the research is to evaluate the biochemical composition of berries of various
raspberry varieties that have received a good characteristic in terms of biological and economically valuable
characteristics in the conditions of the forest—steppe of the Middle Volga region, in order to identify the best
genotypes for further use in breeding to improve the chemical composition of fruits. The research was carried out
in 2022-2023 on the basis of the GBU Scientific Research Institute «Zhiguli Gardens». The chemical composition
of the varieties was evaluated in accordance with generally accepted methods. As a result of the study, it was
revealed that in the raw mass of berries of the studied varieties of ordinary raspberries, according to the years
of research, the amount of solids ranged from 13,78 to 19,1%, soluble solids — from 9,04 to 12,88%, sugars
—from 5,24 to 7,47%, organic acids — from 1,22 to 2,05%, ascorbic acid — from 19,16 to 51,74 mg%,
anthocyanins — from 40,55 to 84,26 mg% with a combination of sugars and acids at the level
of 2,95-4,87 o.e. When creating new raspberry genotypes with improved biochemical composition of fruits
in the conditions of the forest—steppe of the Middle Volga region, it is advisable to use the Lyubetovskaya variety
as a source of valuable economic characteristics for the maximum amount of soluble solids (11,0% or more)
and sugars (7% or more]) in berries; for the optimal amount of free organic acids and their salts (1,2-1,5%) —
varieties Gusar and Lyubetovskaya; for the highest content of ascorbic acid (30 mg% or more) —
varieties Early surprise, Samara dense, Bell, Balsam.

Kniouesbie cnoea: raspberries, variety, dry substances, sugars, sugar acid index, ascorbic acid, anthocyanins.
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M. N. Aynos (o.c.—x.H.), M. U. AvTuneHko (k.c.—x.H.), A. C. 3aunka
Hay4yHo—nccnenosatensCckuy MHCTUTYT CaA0BOACTBA W JTIeKapCTBEHHbLIX PaCTEHUN

«Kurynesckuve cagbiy,
dulov-tehfak@mail.ru

1710061 cMOPOOUHbI YepHOU ABAAMCA 6OJbLIUM UCMOYHUKOM NPUPOOHBIX NONUGDEHOIbHBIX GHMUOKCUOAHMOB, 0becneyusarnm
HopmanbHoe hu3uyeckoe u coyuansHoe 6aazonosyyue ntodeli Bcex B03PACMOB, CNOCO6CMBYIOM BbIBEOCHUID U3 0P2AHU3MA
PAOUOHYKAUGOB U coneli mAxenbix Memasnnos. buoxumuyeckuli cocmas 200 cMOPOOUHbI YepHOU BO MHO2OM 3aBucUm om

2eHemuyYecKux ocobeHHocmeli copma u NoYBeHHO-KAUMamuyecKux ycaosull 8bIpawyuBaHus. Lleas uccnedosanuli — nposecmu oyeHKy
buOXUMUYECKO20 COCMABa 7200 PA3NUYHbIX COPMOB CMOPOOUHbI YepHOU, NoMyyuBWUX 8 ycnosusax necocmenu CpedHez2o [1080/KbsA

XOpOUWYI0 XapaKkmepucmuky no 6U0M02UYeCKUM U X03ALUCMBeHHO-UeHHbIM NPU3HAKAM, C Uesblo BbiOeIeHUS YYLIUX 2eHOMUNo8

0717 0anbHeliwez0 UCNONL30BAHUA B CENeKUUU HA yIy4WeHuUe XUuMuyeckoeo cocmasa naodos. Viccnedosaxus nposoounu

8 2021-2022 200ax Ha 6a3ze bY CO HUN «)uzynesckue cadbl». OueHKy COpmos no Xumuyeckomy cocmasy nposoousu 8
coomsemcmsuu ¢ 06LenpuHamsIMu Memooukamu. B pesynsmame uccnedosaHus 8bifBIHO, 4MO B A200aX CMOPOOUHbI YepHOU no
200am uccne0oBaHull KOUYECMBO Cyxux Bewjecms 8apsuposano om 15,08 do 20,77%, pacmsopumsbix cyxux seuwjecms — om 10,51

00 16,18%, caxapos — om 5,88 00 9,06%, opeaHuyeckux kuciom — om 2,22 9o 2,91%, ackopbuHosoli kuciomsi — om 86,3
00 176,3 me%, aHmoyuaHo8 — om 127,6 0o 270,8 M2% npu covemaruu caxapos u Kuciom Ha yposHe om 2,16 do 3,65 o.e.
lMpu co30aHuu HoBbIX COpmMoB cMopodUHbI YepHOU ¢ codepxkaHuem 8 s200ax cyxux sewecms (17,0% u 6osiee) 8 Kayecmae UCMOYHUKOB
cnedyem npumeHsms copma Pycanka u Mug; Ha sbicokoe cooepxarue PCB (14,0% u 6onee) — copm Mug; Ha konu4ecmso caxapos

8 A200ax 7,0% u 6onee — copma Pycanka u Mug; Ha noHuxeHHylo KuciomHocms 1200 — copma Pycanka, Jlemsad, MoHucmo

u Mugp; Ha 6nazonpusmHoe covemaHrue caxapos u Kucnom — copm Mugh; Ha cpedHee codepaHue ackopbUHOBOL KUCIOMbl —

copm Mug; Ha BbicOKOE Konu4yecmso aHmouyuaHos — copma Pycanka u Mug.

KnioyeBbie cnosa: CMOpOAMHa YepHas, CopT, Cyxue BelecTBa, caxapa, CaXapOKMCJ’IOTHbIVI UHIEKC, aCKOp6VIHOBaﬂ KNCNOoTa, aHTOLMAHbI.

BBeaenue

CMoOpoAMHA uepHast — HanOOAee paCIpOCTPaHEH-
Hasa STOAHAS KYAbBTYpPa, SIBASCTCS OOABIIINUM HUCTOYHUKOM
TIPUPOAHBIX HOAI/I(i)eHOAbeIX AHTMOKCUAAHTOB, ITAOABI
KOTOpO# 006ecriednBaloT HoOpMaabHOe (PU3MUECKOe U CO-
LIMaAbHOE OAATOTIOAYYNE AIOACH BCEX BO3PACTOB, CHIDKAIOT
PUCK pacIpocTpaHeHust HenH(EeKLINOHHBIX 3a00ACBAHNI
[1, 2]. Ocoboe 3HaYeHME STOABI CMOPOAVHBI MMEIOT AASI
AIOACTI, TIPOKUBAIONINX B PAllOHAX C HEOAATOTIPUATHON
PAaAMATINOHHO-9KOAOTUYIECKON 0OCTAaHOBKOM. [1AOABI
CMOPOAUHBI CTIOCOOCTBYIOT BBEIBEACHWIO M3 OpPTaHU3MaA
PAAMIOHYKAVAOB U COACHI TSDKEABIX METAAAOB, TIOAABASIIOT
AKTUBHOCTb CBOOOAHBIX PAANKAAOB, TIOBPEKAAIOIINX Te-
HeTUYeCKUII allapar deAoseka [3].

SIroABL CMOPOAMHBI PEKOMEHAYETCSI BRAIOYATb B COCTAB
(i)yHKHI/IOHaAbHOFO, 3A0POBOTO ¥ TIOAHOIIEHHOT O TIMTAHVIA
[4]. SITOABI CMOPOAVHBI YePHOM B OCHOBHOM OOAAAAIOT
KICAO-CAGAKVM BKYCOM, HAKATIAMBAIOT A0 16,5% caxapos,
1,8-4,1% opraamdeckux Kucaot, 150-200 mr% BuTammza
C. B 1A0AaX CMOPOAVHBI YePHOM CyMMapHOE COACPIKAHIe
noandenoaos cocrasasier 580,4 mMr%, GpaaBoHOUAOB —
84,6 Mr%, antoumanutos 116,1 mr% [5].

Ha Onoxummuueckuil COCTaB SIFOA CMOPOAWHBL BAU-
SIIOT COPTOBBIE OCOOCHHOCTU, TIOYBEHHO-KANMATITUECKIIe
YCAOBVISL BBIDAIIMBAHMS, CTEIIEHDb 3PEAOCTH, BEAMYNHA
SITOA M pa3andHble (hakTopbl cpeAbl. [10 Mepe co3pesanys

Ne1 2024 Teopernveckue u npuknagHbie npo6nemsi AMK

SATOA CMOPOAMHBI KOAUYeCTBO BuTamMrHa C yMeHbIIIaeTcs,
a KOAMYECTBO Caxapop yBeAnuusaeTcs. C TIOBbBIIICHIEM
COACPIKAHMS CYXUX BEIeCTB B ATOAAX YMEHbBIIAeTCsl OTHO-
CUTeAbHOE KoanmdecTBo BuTamuna C. Hanboabimm coaep-
sKaHneM BuTamMuHa C 1 OPraHMueCcKUX KUCAOT OTAMYAIOTCs
SITOABI CMOPOAWHBI YePHOM TTO3AHNX CPOKOB CO3PEBaHSL.
Hanboabiiee KOAMUECTBO caXapa 1 CyXUX BEIIECTB COACP-
JKUTCS B SITOAAX CPEAHETO CpOKa co3peBaHwst [6].

LleAb MCCAEAOBAHUIT — ITPOBECTU OLIEHKY OMOXMMMU-
YeCKOTO COCTaBa SITOA PA3AUYHBIX COPTOB CMOPOAWHEBI
YepPHOM, TIOAYUMBIINX B YCAOBUAX AecocTenu CpeAHero
TToBOAYKDSI XOPOIITYIO XaPAKTEPUCTUKY T10 OMOAOTYECKIM
11 XO3SIICTBEHHO-11€HHBIM TTPU3HAKAM, C IICABIO BHIACACHUS
AYYIIUIX TEHOTUIIOB AASl AQABHEMINeTO MCTIOAb30BAHUSA B
CEeACKIINN Ha YAYYIIIeHNe XUMUYECKOTO COCTaBa TIAOAOB.

MaTepuaA 1 METOABI HUCCACAOBAHUA

Vccaeaosanus nposoanan B 2021-2022 rr. nHa
ombITHBEIX yuacTkax [ BY CO HUY «JKuryaeBckue caab».
OO BEKTOM M3YyUeHNsT CAYKIAY TIAOABL CAEAYIOIINIX COPTOB
CMOPOAUHEL YePHOI:

Pycaaka. CesiHell OT CKpellIuMBaHUsl COPTOB bpea-
topnt u loayOka. [loayuen B Ypaabckom DeaeparbHOM
arpapHOM Hay4HO-MCCACAOBATEAbCKOM IeHTpe YO PAH.
CpeAHepaHHETO CpoKa cozpeBaHms. KyCT CpeAHEPOCABIH,
CPEAHEPACKUANCTHIM, CPEAHEN TyCTOTH. SITOABI KPYIIHBIE
(2,3-7,51), ORpyTABIe, CPABHUTEABHO OAHOMEPHBIE, TIOYTH
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YepHble, C TOHKON KOJKULIEH, BKYC CAAAKMIL, ACCEPTHBII.
CopT 3UMOCTOMKUM, YyCTOMUNB K MyYHUCTON POCE 1 T104-
KOBOMY KACIITY.

AenTsii. CestHell OT CKpelnBaHust copta bpearopri n
Mumnait HImMeipes. [Toayuen o Becepoccuiickom HayqHO-MC-
CACAOBATEABCKOM MHCTUTYTE CEACKIINI TTAOAOBBIX KYABTYP.
CpeAHeTI03AHEeTO CpoKa co3peBaHus. KycT cuabHOpOCABIH,
CPEAHEPACKUAUCTBIN, TycToll. Aroaw maccoit 2,5-3,1 T,
OKPYTABIE, YepHbIe, C KOPUYHEBbLIM OTTEHKOM, HEOAHO-
MepHBIe, CAAAKOTO BKyca. MOpPO30CTOMKUI. YCTOMYMB K
MYUYHMCTOI POCe ¥ aHTPAKHO3Y.

Momnmucro. CesHen oT cKpelmbanus cesnna 106-1-
37-16 (bpeatoprtt — cB. ombiaeHne) 1 COPT CaMOIIAOAHASL.
[Toay4en B BcepoccuiicKoM Hay4HO-UCCAEAOBATEABCKOM
MHCTUTYTE CEACKIINU TAOAOBBIX KyAbTyp». CpeaHero
Cpoka cospeBaHMA. KycT CMABHOPOCABIN, CAAOOPACKU-
AUCTBIl, CDEAHE I'yCTOTBL. SITOABI KPYITHbIE, OKPYTABIE,
OAHOMEPHBIE, TIOUTH YepHbIE, C CYXUM OTPBIBOM, BKYC
KUCAO-CAAAKUIL. COPT 3UMOCTOVKMUIA, C BBICOKOI1 TTIOAEBOM
YCTOMUMBOCTDBIO K OOAC3HSM 11 TIOYKOBOMY KAETILY.

Mudc. Cesterr 0T CKpeuBaHust coptos Pura u Tu-
tanus (Titania). [Toayuen B @HLI canoBoacTBa. CpeaHero
CpoKa co3peBanus. KycT CpeAHepOCABI. CpeAHEPACKUAN-
CThIil. SIroabl Maccom 2,1-3,8 T, 0OAHOMepHBIE, OKPYTAOH
chopmbl, uepHBbIe, OACCTIIIME, C CYXUM OTPBIBOM. BKyc
ATOA KUCAO-CAAAKUIL, C OCBesKatommm apomatoM. Copt
3UMOCTOMKUIM, YCTOMUMBDIA K OCHOBHBIM OOAC3HSIM.

OmpeaereHre BAKHOCTU (CyMMa CYXUX BeILECTB)
nposoanau 1o FOCT 28561-90, coaepskanue pacTsopu-
MbIX cyxux BemecTs (PCB) — o TOCT 1SO 2173-2013,
obtett (turpyemort) kucaotHoctt — 110 LOCT 1SO 750-
2013, ackop6unosoit Kucaotsl (Butamut C) — 1o TOCT
24556-89. KoAanvuecTBo aHTOIIMAHOBBIX TTIMTMEHTOB OIIpe-
AeASIAU CIIeKTPOOTOMETPUUECKUM METOAOM Ha ¢oTo-
MeTpe Lasa Agro 2800 (DR-2800). CoaeprkaHue CymMMBbI
AHTOLMAHOB PACCUNUTBIBAAK 110 POPMYAE C IIPUMEHEHIeM
YACABHOTO I10Ka3aTeAsl IOTAOIIEHMS ITUaHUAWH-3,5-
AUTAMKO31MAA B 1,0% BOAHOM PacTBOpe COASIHOMN KUCAOTBI
(453). TloraormieHne AQHHBIX ITUTMEHTOB OIIPEACASIAK
Ha CIIeKTpooTOMeTpe mpu AAMHE BOAHBL 510 HM. Aas
BHECEHUS TTOTPABKU Ha COACPIKaHME 3€ACHBIX ITMTMEHTOB
OIIPEACASIAU OIITUUECKYIO TAOTHOCTD TTOAYUEHHbIX [TUIMEH-
TOB TIPU AATHE BOAHBI 657 HM.

OHp@AeAEHﬂe OCHOBHBIX TI0KA3aTeAeN KaveCTBa SITOA
CMOPOAVHbBI ‘{epHOI;I ITPOBOAUAN B CprOfI Macce, a TakKkKe
IIpu 11iepepacyeTe Ha aOCOAIOTHO CyX0O€e BeIeCTBO.

PesyabraTsl uccaeaoBaHust
U uX 00Cy’KACHHE

B ycaoBusix, caoskusmmxcst B 2021 1. 1o mepmoaam
poCTa 1 Pa3sBUTIsI PACTEHIIT CMOPOAUHEI YepHO (Mail —
CyMMa OCaAKOB 17 MM, CpeAHeCyTOYHas TeMIlepaTypa Bo3-
ayxa 20,1°C, cymma spdperTnBHbIX Temmeparyp 467,8°C;
MIOHb — CyMMa OCaAKOB 69 MM, CpeAHeCyTOUHas TeMIIepa-
Typa BozAyxa 22,3°C, apdertuBHbix Temrepatyp 519,9°C
) CyMMa CyXUX BeIIeCTB B SITOAAX M3MEHSIAACh OT 15,65 A0
20,77%, a B ycaoBumsix 2022 1. (Mail — CcymMMma OCaAKoB 82
MM, CPeAHeCyTOYHasl TeMIiepatypa Bosayxa 7,9°C, cym-
Ma s derTrBHBIX Temmeparyp 89,3°C; mioHb — cymma
OCaAKOB 51 MM, cpeAHecyTOYHas TeMmIlepaTypa BO3AyXa
18,5°C, addertnpubix Temmeparyp 406,1°C) — ot 15,08
A0 19,06% (mabn. 1). HauGoabitiee o0111ee KOANUECTBO Cy-
XMX BEIIECTB B CPDEAHEM 32 TOABI MICCAEAOBAHUI OTMEYEHO
B 11A0Aax copta Pycaaka (17,61%) u Mud (19,92%).

M. A. MarapruHa 1 Ap. [7] CAnTaIoT, 4TO B CeAKIINN
CMOPOAMHBI YePHOM AASL CO3AAHIS HOBBIX T€HOTHIIOB C T10-
BBIIICHHBIM COACPYKAHNEM B SITOAAX PACTBOPMMBIX CYXIX
BEIIECTB B KAYCCTBE MCTOYHUKOB CACAYeT IIPUMEHSATD CO-
pTa, SAUTHbBIE 1 OTOOPHBIE CESHIIBI C KOAUYECTBOM TaKUX
BEIIEeCTB B SAroaax 14% 1 6oaee, a ¢ BLICOKIM COACPIKAHNEM
IIPY HAAUYMK MX B SATOAAX Ha yposHe 16% 1 6oaee. B Ha-
MINX OIBITAX COACPIKAHME B TIAOAAX CMOPOAMHBI YePHOM
PCB no nzy4aembiM copTam B 2021 T. COCTaBASIAO B CpeAHEM
14,19£1,44%, B ycaoBwsix 2022 1. 11,25+1,0% u Bapbu-
poBaao 1o roaam o1 10,51 A0 16,18%. B cpeanem 3a roabt
MCCACAOBAHUI TOABKO COPT Mund HaKarAUBaA B SITOAAX
PaCTBOPMMBIX CYXIX BeIeCTB 6oaee 14%, 4To 103BOASICT
PEKOMEHAOBATH €TO B KaYeCTBE MCTOYHMKA AASL CO3AAHUS
HOBBIX T€HOTUIIOB CMOPOAVHBI Y€PHOI C ITOBBIIICHHBIM
COAEPIKAHMEM B TIAOAAX PACTBOPMMBIX CYXUX BEIIIECTB.

OAHIM 13 TIePCIIEKTUBHBIX HAITPABACHUI B CEACKIIUI
CMOPOAMHBI YePHOM SBASITCSI CO3AAHIE COPTOB C BBICO-
KM COAepsKaHueM B Taoaax caxapos. T. I1. Oroabiiosa
[8] cumraer, 4TO COpTAa CMOPOAMHBI YUEPHOM YAYIIEHHOTO
Ka4ueCTBa SIFOA AOAKHBI CoaeprkaTh caxapos 10% u 6oaee.
B ycaoBusix aecocten Cpeanero IToBoAXKbsI HAKOTIAEHNIE

Ta6n. 1. XMMUYECKUI COCTAB CbIPOM MACChl Arof COPTOB CMOPOAMHbBI YepHOW B ycnoBusx necoctenu CpeaHero MoBonkbA
B 100 r cbIpoit Macchl TIAOAOB

Copt cymma CYX?Z Belnects, PCB, % cymMa caxapos, % KHZZZZT: % CKI
2021 2022 2021 2022 2021 2022 2021 2022 2021 2022
Pycaaxa 17,09 18,12 14,02 11,21 7,85 6,28 2,26 291 3,47 2,16
AenTsiit 16,05 15,08 13,84 10,61 7,75 5,94 2,67 2,54 2,90 2,34
Momnucro 15,65 15,86 12,74 10,51 7,13 5,88 2,31 2,22 3,08 2,65
Mudc 20,77 19,06 16,18 12,68 9,06 7,10 2,48 2,52 3,65 2,82
M so 17,39 17,03 14,19 11,25 7,95 6,30 2,43 2,55 3,28 2,49
B £2,33 +1,87 +1,44 +1,00 +0,81 +0,56 +0,19 +0,28 +0,35 +0,30
V, % 13,40 10,98 10,15 8,89 10,19 8,89 7,82 10,98 10,67 12,05
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Ta6n. 2. XMMHUYECKNI1 COCTAB CYXOro BeLecTBa Arof COPTOB CMOPOAUHbI YePHOI B ycnoBusax necoctenu CpegHero MoBomKbA
B 100 r cyxoro BemiecTsa MSKOTU MAOAQ
Copr o0111ee KOANYeCTBO caxapa, % CBOOOAHBIC OPTaHNYECKNE KUCAOTBI I UX KUCABIE COAU, %0
2021 2022 CpeAtee 2021 2022 CpeAHee

Pycaaxa 45,93 34,66 40,30 13,22 16,06 14,64
Aenrsiit 48,29 39,39 43,84 16,64 16,84 16,74
Monucto 45,56 37,07 41,32 14,76 14,00 14,38

Mud 43,62 37,25 40,44 11,94 13,22 12,58
M, +G 45,85+1,92 37,09+1,93 41,48+1,64 14,14+2,03 15,031,70+ 14,59+1,70

V, % 4,19 5,20 3,95 14,36 11,31 11,65

6oaee 10% Beex caxapos B 100 T CbIPOi1 MACCHI SITOA U3yYa-
eMBIX COPTOB CMOPOAVHBI UepPHOIL He 0OTMe4aA0ch. Ho, Tem
He MeHee, B CPeAHEM 3a TOABI ICCACAOBAHUI HAMOOABIIIM
KOAMYECTBOM CaXapoB B TTAOAAX XaPaKTePU30BAANCH COPTA
Pycaaka (7,07%) n Mud (8,08%).

/13BeCTHO, UTO KOAUYECTBO CYXIUX BEIIECTB B IIAOAAX
CMOPOAMHBL YePHOM B 3HAYUTEABHON CTETIEHU OIIPEACASICT-
Cs1 yPOBHEM HAKOIIACHUS CaXapoB, COCTABASIONINX 45-55%
OT 1x 0fIero coaepskanus. B Hammx omeitax 6oaee 45%
caxapoB OT OOIIero MX COACPIKAHUs B CYXOM BeIeCTBe
TIAOAOB CMOPOAMHBI YUePHOI OTMEUEHO TOABKO B YCAOBMSIX
2021 roaa npu cpeAHeCyTOYHOI TeMIlepaType BO3AyXa Ha
yposue 20,1-22,3°C 1 cymme 3(pPeKTUBHBIX TeMITePaTyp
3a AQHHBI 11eproA B 987,7°C (mabn. 2). HanbGoabitee Ko-
AMYECTBO BCEX CaXapoOB B CYXOM BellleCTBe HAOAIOAAAOCH B
raoAax copra Aentsit (48,29%).

BKyC TTAOAOB CMOPOAMHBI YepHOI1 He B MEHbIIIel CTe-
TIeHU, YeM OT caXapoB, a CKOpee AaKe B OOADBIIIeil, 3aBUCUT
OT COAEPIKaHIII B HUX OPraHU4ecKnX KUCAOT [9]. Aytrme
TeHOTUIIBI CMOPOAMHBI Y€PHOI1, KOTOPbIe PEKOMEHAYIOTCSI
B KA4eCTBE€ MCTOYHUMKOB AAS CEAEKIIVMUW HaA HOHI/DKEHHYIO
KUCAOTHOCTB SIFOA, AOAYKHBI COACPYKATh B TIAOAAX OpPraHUe-
CKUX KUCAOT MeHee 2,7 % [10]. B naimx ombitax TUTpyemast
KHCAOTHOCTb (KOANUECTBO CBOOOAHBIX OPTAHIYECKUX KIC-
AOT U X COACTL) TIAOAOB UCIIBITYEMBIX COPTOB CMOPOAUHBL
uepnoi B 2021 roay coctasasiaa B cpeatem 2,43+0,19%,
B 2022 1. — 2,5520,28% ¥ TpaKTUYeCKU BCE TEHOTUIIbI
COOTBETCTBOBAAN AQHHBIM TpeOOBaHUAM. B aGcoAaloTHOM
CYXOM BEILIECTBE STOA CMOPOAMHBI UEPHOI COAEpPIKaHMe
OpraHm4ecknx KUCAOT B 2021 T. paBHAAOCH B CpPeAHEM
14,14+2,03% c coprosoit BapuabeapHocTsio 14,36%, a B
2022 r. 6b120 Ha yposre 15,03+1,7% (V=11,31%). B un-
Tepsaae ot 11 A0 13% B cpeAHeM 3a TOAB! MCCACAOBAHUIL
KOAMYECTBO OPraHMWYeCKUX KUCAOT B CYXOM BelleCTBe
TIAOAOB CMOPOAUHBI YepPHOI OTMeUeHO y copTa Mud.

l—eHOTI/IHbI CMOpOAI/IHbI ‘IepHOﬁ, KOTOpre peKOMEH-
AYIOTCS1 B Ka9€CTBe UCTOYHIKOB AASL CEACKIINY C Hanboaee
6AaFOHpMHTHbIM covueTaHmueM Caxapa 1 KNUCAOTDBI, AOAJKHDBI
XapaKTepI/I:iOBaTbCﬂ BbICOKUM CaXapOKI/ICAOTHbIM MHAEK-
com (3,5 u 6oaee) siroa [10]. SIrOABI CMOPOAMHEL YépHOM
06AaAAIOT KMCAO-CAAAKIM BKYCOM IIPH CAXapPOKMUCAOTHOM
nnaexce (CKIN) 3,5 o.e. u 6oaee, a mpu CKU, pasrom 4,0
0.€. — BKYC SITOA MOXKHO OXapaKTepU30BaTh KaK CAAAKMIL.
ITo pesyabTaTam HalIMX UCCACAOBAHUI B aTPOMETEOPOAO-
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rm4yecKux ycaosusax 2021 r. cooTHOLIeHMe CaxapoB K KO-
AYECTBY KUCAOT B TIAOAAX U3y4aeMbIX COPTOB CMOPOAKHbL
YePHOI COCTABASIAO B CpeAHeM T10 KyabType 3,28+0,35 o.e.,
B ycaoBusx 2022 1. — 2,49+0,3 o.e. Kucao-caaakuil BKyc ¢
CaxapOKUCAOTHBIM MHACKCOM Ooaee 3,5 0.€. IMEAN SATOABL
copra Mud, B ycaosmsix 2022 . rApMOHIYHBIM COOTHOIIIe-
H1eM caxapOB n OpfaHI/I‘IECKI/IX KNCAOT ITAOABL I/I3y‘{a€MbIX
COPTOB CMOPOAMHBI YePHON He XapaKTePU30BAAUC.

HAOA]JI CMOpOAI/IHbI qepHoﬁ T10 HAKOIIA€HUIO B HUX
ACKOPOMHOBOM KUCAOTHL (BuTaMut C) 3HAYMTEABHO TIpe-
BOCXOAAT OOABIIIMHCTBO TTAOAOBDBIX U ATOAHBIX KyAbTyp, ITo
KOAMUECTBY aCKOPOMHOBOI KUCAOTBI B CBEJKIX SITOAAX CO-
PTa CMOPOAMHBI YUePHOI YCAOBHO MOYKHO Pa3A€AUTD Ha TP
prHHbI: C COAep)KaHI/IeM Butammnta C «HIDKe CpeAHeTO»
— Ao 150 mr%; ¢ coaeprranmeM «cpeanee» — 151-200
Mr%); C coAeprKaHMeM «BbICOKOe» — Goaee 200 mr%.
B 1maoaax M3ydaeMbIX HAMU COPTOB CMOPOAMHBI YePHON
COAeprKaHMe ACKOPOMHOBOM KNUCAOTHL B 2021 T. cocTaBnao
B cpeateM 119,5+40,99 mr%, 8 2022 1. — 125,2+27,29
Mr% (maoa. 3). Hiske cpeanero koamdecTso Butammta C
BBIABACHO B rOAAX COpTOB Pycaaka, AeHTsizt 1 MoHUCTO.
B maoaax cMOpoAUHBL uepHO copta Mud HabAI0AaAOCH
CpeAHee COAeprKaHMe aCKOPOMHOBOI KUCAOTbL 1 B CPEAHEM
3@ TOABL ICCACAOBAHUI PaBHSIAOCH 169,4 Mr%.

B cyxoMm BelecTse IroA CMOPOAMHbL YePHOM HAOOAD-
I1Tee KOANYECTBO aCKOPOMHOBO KUCAOTHI (Ooaee 800 Mrob)
BbIAABACHO y COpTa MI/ICl) 910 AOIIOAHUTEABHO yKaSbIBaeT
Ha TO, YTO AQHHBIN COPT 11€A€COOOpa3HO MCIIOAb30BATh
B AAABHEMINEN CeACKIINN B KauecTBe MCTOYHMKA TaKOTO
BaKHOTO IIPU3HAKA, KAK COAEPKAHME B SITOAAX CMOPOAVHBL
YepHON aCKOPOMHOBON KUCAOTBL.

SITOABI CMOPOAMHEI YePHOT GOTAThI TOAN(EHOABHBIMI
coearHeHUAMU — 0T 488 A0 1116 Mr9%, KoTophie 3HAYM-
TEAbHO OHPCACAHIOT nx BKyCOBbIe U TINIIEBble AOCTOMHCTBA.
prHHeI;IHlI/IM KAACCOM paCTV[TeAbeIX HOAI/I(l)eHOAOB
sBAsOTCST (hAaBOHOMABL. CoaeprkaHue (DAABOHOMAOB B
ATOAAX CMOPOAMHBI — OT 245 Ao 1047 mr9%. M3 Bcex
rpymn GAaBOHOMAOB OCOGYIO 1IEHHOCTb IIPEACTABASIOT
AHTOLMAHDIL, KOTOpre SIBASIOTCS ITMTMEHTAMU KAETOYHOI'O
COKa 1 OIIPEACASIIOT OKPACKY SITOA, KOTOPAst MEHSIeTCs1 IIPU
CO3PEBAHNY TIAOAOB. YCUACHHOE 00pa30BaHNe aHTOLIMAHOB
B KAETKax paCTeHI/IH HpOI/ICXOAI/IT HpI/I CHIDKEHUNI TeMHepa-
TYP OKPY>KalOIieil CPEABL, TIPY OCTAHOBKAX CHTe3a XAOPO-
¢uara. [TosTomy OOABIIIe BCETO NX HAKATIAMBAIOT PACTEHIS
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Ta6n. 3. CopepkaHue 6MONOrMYECKM aKTUBHBIX BELWECTB B Ar0AaX COPTOB CMOPOAMHbI YEPHO
B yCnoBuAx necocrenu CpeAHero MoBonkbA
[ToandeHoAbHbIe BellecTBa (aHTOLMAHDL), MI'% Ackop6unosast kucaota (Butamut C), Mr%

Copt ChIpast Macca CyXOe BeIlecTBO ChIpast Macca CyXOe BeIlecTBO
2021 2022 2021 2022 2021 2022 2021 2022
Pycaaka 270,8 206,6 1584,6 1140,0 1225 102,9 716,8 567,7
Aentsint 266,7 127,6 1661,7 846,3 93,0 107,0 5794 709,7
Mounucto 196,5 142,1 1255,6 896,0 86,3 1284 551,4 809,5
Mud 2124 209 4 1022,6 1098,8 176,3 162,5 848,8 852,8
M o 236,6 1714 1381,1 9953 119,5 1252 674,1 7349
P 37,72 +42,65 +296,9 +£1457 +40,99 £27,29 +137,1 +126,6
V, % 15,94 24,88 21,50 14,64 34,30 21,80 20,34 17,23

B MECTHOCTIX C CypOBbIMI/I KAVMATUYECKVIMIL yCAOBI/IHMI/I BbIBOAbI

[11]. CuHTe3 aHTOLIMAHOB B [IAOAAX CMOPOAMHBI YepPHOI
HAUMHACTCSl B CEPEAMHe — KOHIe MIOHS, YTO COIPOBO-
JKAQeTCsl TIEPEXOAOM OKPACKU SITOA M3 3€A€HOU B Oypylo
1 Aaaee B uepnyto. CoAeprkaHue nx CTabUABHO PACTET AO
CepeAUHbI — KOHIIA UIOAsL, 3aTeM MAeT Ha CHIDKeHve [12].

B HaIMX OIBITaX COACPIKAHME CYyMMbI aHTOLIMAHOB B
IiepecueTe Ha IMAHUANH-3-TAIOKO3UA B TIAOAAX U3Y4aeMbIX
COPTOB CMOPOAUHEBI YepHOM B 2021 T. paBHSAOCH B CpeAHEM
236,6+37,72 Mr%, 2022 1. — 171,4+42,65 Mr% 1ipu Ba-
PBUPOBAHMI B TOABL MICCACAOBAHNI OT 127,6 A0 270,8 Mr%.
BrlcokOe KOAMYeCTBO aHTOIIMAHOB B CBIPOI MACCe TIAOAOB
cMopoanH! YepHoi (6oaee 200 Mr9%) BbISIBACHO Y COPTOB
Pycaaka 1 Mud mpu cpeAHNX 3HaUeHUSIX COOTBETCTBEHHO
238,71 210,9 Mr%. B cyxoMm BelllecTBe STOA AQHHBIX CO-
PTOB CMOPOAVHBI Y€PHO CyMMa aHTOIIMAHOBBIX BEIIECTB
B CpeAHEM BapbUpOBaaa B ripeaeaax 1060,7-1362,3 mr.

B ycaosusix aecocterni Cpeanero [ToBOAXKbsL B CeACK-
1IN CMOPOAVHBI Y€PHOM AASL CO3AAHMSI HOBBIX TEHOTHUIIOB
C TIOBBIMIEHHBIM COACP’KAHMEM B SITOAAX CYXHUX BEIIECTB
(17% m 6oaee) B KaUECTBE MCTOMHIKOB CACAYET TIPIIMEHSITh
copra Pycaaka n Mud; Ha BBICOKOE COAEPIKAHNE B TIAOAAX
pactBOopuMeIX cyxux BemecTs (14% u Goaee) — copt
Muc; Ha KOANHMECTBO CaXapoB B SIT0AAX 7 % 11 G0Aee — CO-
pra Pycaaka n Mnd; Ha NOHIKEHHYIO KUCAOTHOCTD SITOA
(ROAMIeCTBO CBOGOAHBIX OPTAHITIeCKIX KUCAOT 1 FIX COACTL
MeHee 2,7 %) — copra Pycaaka, Aentsit, Monmcto n Mud;
Ha HauOoAee OAArONPUSTHOE COUETAHUE B SITOAAX CAXAPOB 1
kucaot (CKM=3,5 o.e. n 6oaee) — copt Mud; Ha cpeatee
COAepPIKaHIe ACKOPOMHOBOM KICAOTHL B TTAOAAX (151-200
Mr%) — copT Mud); Ha BBICOKOE KOAMYIeCTBO aHTOIIMAHOB
B TIepecyeTe Ha IIMaHUANH-3-TAIOKO3HA B CBIPOI MACCe STOA
(200 Mr% u 6oaee) — copra Pycaaka u Mud.
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BIOCHEMICAL COMPOSITION OF BLACK CURRANT FRUITS IN THE CONDITIONS
OF THE FOREST-STEPPE OF THE MIDDLE VOLGA REGION

Black currant fruits are a great source of natural polyphenolic antioxidants, provide normal physical and social

well-being for people of all ages, and contribute to the elimination of radionuclides and heavy metal salts from

the body. The biochemical composition of black currant berries largely depends on the genetic characteristics

of the variety and the soil and climatic conditions of cultivation. The purpose of the research is to evaluate the

biochemical composition of berries of various varieties of black currant, which have received a good characteristic

in terms of biological and economically valuable characteristics in the conditions of the forest—steppe
of the Middle Volga region, in order to identify the best genotypes for further use in breeding to improve the

chemical composition of fruits. The research was carried out in 202 1-2022 on the basis of the GBU Scientific
Research Institute «Zhiguli Gardens». The chemical composition of the varieties was evaluated in accordance with

generally accepted methods. As a result of the study, it was revealed that in black currant berries, according
to the years of research, the amount of solids varied from 15,08 to 20,77%, soluble solids — from 10,51
to 16,18%, sugars — from 5,88 to 9,06%, organic acids — from 2,22 to 2,91%, ascorbic acid — from 86,3
to 176,3 mg%, anthocyanins — from 127,6 to 270,8 mg% with a combination of sugars and acids at a level

from 2,16 to 3,65 o.e. When creating new varieties of black currant with a dry matter content in berries (17,0%
or more), Rusalka and Myth varieties should be used as sour