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O6uee 3emnenenve, pacTeHUEBOACTBO

@opmupoBaHue Ypo)xamnHOCTU copTamu YNHbI NOCEBHOM
npu pasHbIXx cnocobax nocesa v perynsaropax pocra
Ha KalwTaHoBbIX no4Ysax npegropHoro farecraHa
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T. C. AcrapxaHoBa (0. c.—x. H.), E. B. Bepe3aHoBa

LarectaHckuii rocynapcTBeHHbIV arpapHbIf YHUBEPCUTET,

Tamara—ast@mail.ru

B npusedéHHoli HayyHol pabome npusedeHsl pe3ybmamsl UCCIEO0BAHUL NO U3y4YeHU a0anmuBHO20 NOMeHYUAna Copmos YUHs!
nocesHoli (Payelika u MpamopHas) Ha mémHo- kawmarossix noysax lpedeopHozo flacecmara. Kak sbimexkarm u3 nposedéHHo2o
nosIe8020 3KCNepuMeHma, npuMeHsemble pecynamops! pocma Pusomopgur u Ans6um cnoco6cmsosanu cokpaweHuto y6opoyHol
cnesocmu 8blWeYKA3aHHbIX COPMOB. YCMAHOBNEHO, 4MO MAKCUMANbHbIE NOKa3amenu pomocuHmemuyeckoli desmebHOCMU,
usyyaemble copma obecnequsnu npu psadosom cnocobe nocesa ¢ WupuHol mexdypaduli 0,3 m u npednocesHoli ob6pabomke
peaynamopamu pocma. 1o cpasHeHUIO ¢ KOHMPObHbIM BapuaxHmom (6e3 0bpabomxu pezynsamopamu pocma), 8 cpedHem no
copmam naow,adb UCMOBOL NOBEPXHOCMU U YUCmas NpoOyKmMuUBHOCMb (homocuHme3a Ha (hoHe NpUMeHeHUS pe2yaamopos pocma
PuzomopguH u Anbbum ygenuyunucs coomgemcmseHHo Ha 3,7-6,9 u 6,3-12,4%. [1o cpasHeHuto ¢ psdossiM cnocobom nocesa
C wupuHol mexoypaduli 0,15 M u ¢ WupoKopAOHsIM ¢ wupuHoli 0,45 M, npesbileHUs Ha BapuaHme ¢ pAO0BbIM NOCEBOM C WUUPUHOU
0,3 m cocmasuno coomgemcmseHHo 9,9-8,3; 5,2-5,4 u 14,7-15,0; 11,3-7,3%. AHanu3 popmuposaHus naouwadu aucmosodli
nogepxHocmu u 4ucmoli npodykmusHocMu (pomocuHme3a copmamu YuHbl NOKA3aJ, Ymo Haubonee npuemaembie OaHHble obecneyun
copm MpamopHas. BbiasneHo, Ymo u3yyaembie copma MakcumMaabHyto ypoxaliiHocms cemsH obecnequnu npu o6pabomke pe2ynsimopom
pocma Anbbum, no CpasHeHUKo ¢ KOHMPOJIbHbIM BAPUAHMOM U BAPUAHMOM C pe2ynamopom PuzomopguH, npubaska cocmasuna
coomsemcmseHHo 16,4 u 7,3%. Haubonee npednoymumensHsim u3 cnocob608 nocesa okazancs paoosoli cnocob ¢ wupuHol
mexdypaouli 0,3 m, 20e ypoxaliHocmb 8 cpeOHeM no copmam u pezynsamopam 6bi1a Bbilie Nepso2o U mpemse2o BapuaHmMos
coomsemcmseHHo Ha 13,8 u 9,6%. Haubonbwyio ypoxaliHocms obecnequsn copm MpamopHas, npubaska no cpasHeHuro ¢ COpmMom
Pavyelika 8 cpedHem no cnocobam nocesa u 8apuaHmMos ¢ pe2yaamopamu pocma cocmasuna 4,8%.

KnioueBble cnoBa: 3epHo6o6oBble KynbTypbl, Pecnybnuka [larectat, MpesropHas npoBuHLMS, Y4Ha NOCEBHas, cnocob nocesa,

BBeaenue

YnHY BO3AEABIBAIOT B OCHOBHOM BO MHOTIX Pa3B1Ba-
IOIIMXCSL CTPAHAX, IOCKOABKY OHA CIIOCOOHA 00€CIIeYUTb
AOCTAaTOYHO BBICOKIT SKOHOMITIECKIT AOXOA AdsKe B Kpail-
He HeOAATOTIPUATHBIX YCAOBUAX. B 3TOM CBA3U BO3pOCAA
TIOTIYASIPHOCTb AQHHOM KYABTYPHBIL 11 €€ CTaAW BO3AEABIBATD
B Apyrux ¥acTsix mupa [1 -3, 9-11].

OTHOCHUTEABHO TIAOIIAACH BO3ACABIBAHISI YMHBI T10-
CeBHO1 B HaIIeH CTPaHe CACAYeT OTMETHUTD, YTO KOHKPeT-
HBIX CBEACHUIT HET, TIOCKOABKY TTAOIIAAY €€ BO3ACABIBAHIIS
YUNUTBHIBAIOT C APYTUMH 3€pHOOO0OOBBIMU KyABTYPAMMU.
B MupoBoM MacluTaOe YMHY BBIPAIIMBAIOT HA IAOLLIAAU
1,5 man. ra [4, 5].

YnHa sBASETCS 3aCyXOyCTOMUNBON KYABTYPOIL, TIO-
9TOMy OHa 00€CTIeINBAeT AOCTATOUHO BBICOKYIO TTPOAYKTHB-
HOCTb B I0’KHBIX 3aCYIIAUBBIX 30HAX CTPAHbI [0 CPABHEHUIO
C ApyruMU 3epHOOOOOBEIME KyABTypam [7, 8].

B mocaeanue BpeMsi B CEAbCKOXO3SIICTBEHHbIX IIPEA-
TIPUATUSX CTPAHBI HAOATIOAAETCSI HEAOCTATOUHAsI KOPMOBAst
6a3a AASL JKUBOTHOBOACTBA. BBIINIEM3AOKEHHOE CBA3AHO
C TeM, 9TO YPOSKaHOCTb OCHOBHBIX KOPMOBBIX KYABTYP
Pe3KO CHU3MAACH, TI0 TIPUYMHE HEAOCTATOYHOTO KOAUYe-
CTBA aTMOCQEPHBIX OCAAKOB M3-3a MOTETIACHVS KANMATA
[9-11]. BbIXOAOM M3 AAHHOW CUTYAIIAH SIBASIETCS TIOAGOD

Ne2 2023 Teopernyeckue u npuknagHbie npoénemsi AMK

copTa, perynsaTopsl pocta, HOTOCUHTETUYECKAN [eATENLHOCTb, YPOXKANHOCTb.

3aCYXOYCTO];I‘{I/IBb1X KYABTYD, K 9MCAYy KOTOPbBIX TaKXKe OT-
HOCUTCs YMHA ITOCeBHasA.

MaTepuaA 1 METOABI UCCACAOBAHUA

Ha ocHOBe TIIATeABHOTO aHAAM3A BBIIIEU3AOMKEH-
HOTO MaTepuaAa, C IIeABI0 M3yUYeHUS MTPOAYKTUBHOCTH
TIePCTICKTUBHBIX COPTOB YWHBI TIOCEBHOM, TIPH PA3HBIX
criocobax mocesa 1 POHAX PETyASTOPOB POCTA, HAMU B
2019-2021 rr., Ha TéMHO- KAIMITAaHOBLIX TOYBax [Ipea-
TOPHOI1 TIPOBUHLINK AarecTaHa OblA 3aA0KeH TPéXQak-
TOPHBII TIOACBOYL OTIBIT.

M3yuaan caeayiolive copta YmMHbL: Paveiika, Mpa-
MoOpHas. V3 arpoTeXHUYIecKux MpuéMOB CXeMOM OTIbITa
OBIAY ITPEAYCMOTPEHBI CII0CO0bI TI0ceBa (PsiaoBoit, 0,15 M;
pstaoBort, 0,3 M; TpoKOpsiAHELi, 0,45 M) 1 BAPUAHTHI C
PeryAsTOpaMU POCTA AASL TTIPEATIOCEBHOI 0OPaOOTKI CeMsTH
(kouTpOAB (06pabdoTka BoAOH), Pusoropdun (0,5 Kr/ra),
Aavout (50 MA/T)).

OTmBIT TIOA€BOM, pa3MelleHIe ACASTHOK — PEHAOMMU-
3UPOBAHHOE, A TIOBTOPHOCTN — CUCTeMaTnieckoe. Pasmep
AeasHOK 50 M?. B COOTBETCTBUU ¢ METOAMKOM OTIBITHOTO
aeaa b. A. Aocriexosa [6], GBIAM OCYITIECTBACHBI 3aKAGAKA
TIOAEBOTO OIIbITA, @ TAKKE IIPOBEACHNE HAOAIOACHUIA, yie-
TOB 11 aHAAM30B.



O6uwee semneaenve, pacTeHUEBOACTBO

Pe3yabTaThl iCCACAOBAHUS
" UX 00Cy’KACHUE

VccaeAoBaHMs TIOKA3aAM, YTO B CPEAHEM 33 TOABI
IIPOBEACHIISI SKCIIEPUMEHTA Ha BAPUAHTAX C PETYASTOPAMI
pocra Pusotopdui 1 AapGuT yOOpOUHAs CIIEAOCTH CO-
PTOB YMHBI HACTYIIMAA B CPEAHEM Ha 1—4 CyTOK paHble
KOHTPOABHOT'O BAPUAHTA.

B 3aBuCHMOCTI OT IIPUMEHICMBIX aTPOTeXHNUECKIX
TIPUEMOB TIOKA3aTeAN KOAMYECTBA PACTECHUI U TIOACBOM
BCXOJKECTI CeMSTH IMHBI TTOCEBHOM AN (ePeHIINPOBAAICD.
Ha aeasHrax ¢ coprom Padetika, ipu 06paboTKe CeMsH
BOAOIL 3TH 3HAUECHNS Ha BAPUAHTAX CO CIIOCOOAMI TT0CeBa
coctasuam 54,3; 60,0; 57,2 wt./M> u 67,9; 75,0; 71,4%
COOTBETCTBEHHO.

Ha mocepax copra MpamopHas 5Tu 1oKasaTeAn Co-
CTABWIAU COOTBETCTBeHHO 55,8; 62.0; 60,4 mt./M* 1 69.8;
77,51 75,5%. Ha Bapuante ¢ peryasitopom Pusoropun
TyCTOTa pacTEeHUII 1 TIOA€BAsI BCXOKECTh COPTOB Paveilka
MpaMopHas COCTaBUAN COOTBETCTBEHHO 56,5; 62,0; 59,8;
59.3; 64,7; 62,1 wr./M? u 70,6; 77,5; 74,8; 74,1, 80.8;
77,7%. ITpeBbllIeHNs ¢ AAHHBIMI KOHTPOALHOTO BAPHAHTA
cocrtaBuAm cootBeTcTBeHHO 4,1; 3,3;4.5;6,3;4,4; 2.8
4,0:3,3:4,8,6,2; 4,2, 2,9%.

Hanboabmme AanHBIE OBIAM OTMEYEHBI B CAydae
TIpUMeHeHns peryasatopa AabOuT. Tak, 9TH 3HAUEHMS CO-
ctaBuan 58,6; 64,4; 61,8;61,3; 66,5; 63,9 mt./M> u 73,3;
80,4; 77,3; 76,6; 83,1; 79,9 % cooTBeTCTBEHHO. DTO C
AQHHBIMI KOHTPOASI OOABIIIE COOTBETCTBEHHO Ha 7,9; 7,3;
8,0;98;7,2:58u8,0;7,2;, 83,97, 7,2;: 58%, a o
CPaBHEHUIO C BAPHAHTOM IIPUMEHEHIS PeryAsaTopa pocTa
Pusoropdun - ma 3,7; 3,9; 3,3; 3,4; 2,8, 29 u 3,8; 3,7,
3,3:3,4; 2,8; 2,8% cOOTBETCTBEHHO.

Hamboaee BbICOKME 3HAYEHNS TyCTOTHI PACTEHNT 11 TIO-
AEBOY1 BCXOYKECTH CeMSH, KaK 9TO BUAHO U3 IIPUBEACHHBIX
AaHHBIX 3apuKcupoBanbl Ha BTOpoM Bapuante (0,3 m).
Tak, B cpeAHeM II0 COPTaM U BAPUAHTAM C PEIYASTOPAME
pocrta, 311 TIoRaszateAn coctaBuan 63,2 mr./m? 1 79,1%.

Ha BapmaHTe ¢ MUPOKOPSAHBIM CIIOCOOOM IOCeBA
(0,45 M) KOAMYECTBO PACTEHUN U IIOAEBAs BCXOXKECTDb
cemstH coctasuan 60,9 mr./m?u 76,1%. [TpeBblieHs 1o
cpasrenuio ¢ kKoutpoaeM (0,15 M) coctasuan 9,7-5,7 u
7-4%.

AHaAW3 BBIICTIPUBEAEHHBIX AQHHBIX, B 3aBUCIMOCTH
OT M3y4aeMbIX COPTOB ITOKA3aA CACAyIolIiee. boaee BLICOKMe
[I0KA3aTeAU TYCTOTBI PACTeHUIL B (pa3e IIOAHBIX BCXOAOB 1
TIOACBOI BCXOKeCTH obecrieuna copT MpamopHas. Tax,
B CPEAHEM II0 PEryAsiITOpaM pocTa M criocobam I1ocesa
9TH 3HaveHws1 coctasuau 61,7 wr./m?u 77,2%, npu 59,4
wt./M* u 74,2% — Ha AeAsHKax ¢ copToM Paderika.

MaKCMMaABHYIO AVCTOBYIO TIOBEPXHOCTb COPTA YMHBL
chopMUpPOBAAY TIPU OPraHU3ALUK PSAOBOTO I10CEBA, C
mmprHo# 0,30 M- cootBeTcTBeHHO 22,7-24,0 ThiC. MY/Ta,
IIPEBBIIIEHYE TI0 CPABHEHMIO BAPUAHTA C PSAOBBIM I10CEBOM
(0,15 ™) cocrasuao 9,1-8,6% (puc. 1).

AOCTaTOYHO BBICOKIE TT0KA3aTeAN TIAOIIAAN AMCTOBOM
[IOBEPXHOCTU COPTOB YWHBL TAKKe 3a(PUKCUPOBAHbBL HA
ACASHKAX C HIMPOKOpsiAHBIM 11oceBoM (0,45 M) — 21,6
A0 22,8 Toic. M¥/ra. [Tpu npeArioceBHOI 06pabOTKe CeMsiH
PeryaAsiTopaMu POCTa IAOIIAAb AUCTbEB COPTOB UMHBI 3HA-
UMTEAbHO BO3POCAQ, IIPU 3TOM, HArOOABIIIEE TIPEBbIITICHIC
3a(PUKCUPOBAHO HA ACASTHKAX C PETYASITOPOM AABOUT — T10
BapuaHTaM co criocobamu riocesa 22,0; 24,6; 23,41 23,7,
25,3 u 24,2 ThiC. M*/Ta COOTBETCTBEHHO.

Ha BapuanTe ¢ peryastopoM Pusutopdut st AaHHbIe
OBIAW TaK’Ke AOCTATOYHO BBICOKUMU U cocTaBuam 21,2;
23.9;22,71229;24,5u 23,6 TbIC. M*/Ta.

B cpeAHeM 110 BCeM BapUAHTaM OIIbITa, IIAOIIAAb AU-
cTbeB copra MpamopHasi coctaBraa 23,7 Thic. M*/Ta, 1Ipu
20,2 — Ha AeadHKax ¢ copToM Pauetika. [Ipesbiienue co-
ctaBuAO 17,3%. AHAAOTYHASI AMHAMIKA CAOYKUAACH TAKKe
10 APYTTIM 9A€MeHTaM (POTOCHHTETIHUECKON ACSITeABHOCTH.

MakcumaabHbIE YpOXKallHble AdHHBIE OBIAW 3a-
¢ukcuposansl Ha BTOpoM Bapuante ombita (0,3 m). Tax,
YPOPKalHOCTb B AQHHOM CAy4de B CPEAHEM II0 COpTaM 1
peryasTopaM pocTa cocTasraa 2,06 T/Ta, U4To BbIIlle AAHHBIX

25
20—
« 15
=
=
g
g 10—
5 |
Psasosont Psaaosoit HInporOpAAHBII Paaosont Psaaosoit InporOpAAHDBIT
0,15™m 0,3mM 0,45 M 0,15m 0,3M 0,45 M
Paueiika Mpamopnast

Puc. 1. BnuaHue cnoco60B noceBa u peryiaTopoB pocta Ha GopMMpOBaHME COPTAMM YMHBI MOCEBHOI NOLWAAN NUCTOBOM
nosepxHocTu: [ — 6e3 o6paboTtok; O — Pusutopcus; Ml — Anb6ut
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Puc. 2. YpoxKaitHOCTb COPTOB YMHbI NOCEBHOM B 3aBMCMMOCTM OT U3y4aeMbix arpoTeXHMYECKUX NPMeMoB, T/ra:
[0 — 6e3 o6pa6oTtok; @ — Pusutopcun; Ml — Anb6ut;

niepsoro (0,15 m) u tpetvero (0,45 M) BAPMAHTOB COOT-
BerctBenno Ha 0,25-0,18 1/ra man 13,8-9,5% (puc. 2).
MuHMMaAbHbIE TIOKa3aTeAr ObIAM OTMEYEHBI Ha TIePBOM
Bapuante (Psta0BOTL ¢ MesKAypsiAbsivu 0,15 m).

[Tpu 06paboTKe PeryAsITOpoM AABOUT YPOSKATHOCTD B
CpeAHeM TI0 BapuaHTaM OIlbiTa cocTasuaa 2,06 1/ra, pu-
6aBKa ¢ TIepBbIM BapraHTOM (06pab0TKa BOAOT) COCTABUAA
16,4 %. B cayuae BRAIOUCHWS B TEXHOAOTTIO BO3ACABIBAHIS
“MHBI PeryAsTopa Pusotoput ypokaitHOCTh HAXOAUAACh
Ha yposHe 1,92 1/ra, uto Ha 8,5% 60AbIIle KOHTPOABHOTO
BapuaHTa.

CpaBHNTEABHBIE AAHHbIE YPOKAaeB YMHBI IIOCEBHOM, B
3aBUCUMOCTI OT U3y9aeMBIX COPTOB TIOKA3aA, YTO MaKCU-
MAABHYIO IIPOAYKTUBHOCTb 00ecIieuna copT MpamopHast.
B cpeaneM 1o peryasropam pocTa U CriocodaM Hocesa
YPOKaltHOCTb copTa Pauerika coctasuaa 1,87 1/ra, mpm

1,96 1/ra — y copra MpamopHas, pa3HWIIA COCTaBMAA
0,09 t/ra nan 4,8%.

BoiBoABI

Taxum o6pa3oM, HaMOOADBINAsL TTIPOAYKTUBHOCTD CO-
PTOB UMHBI ObIAd 3a(OPUKCUPOBAHA HA BAPUAHTAX C PETYAS-
TOpaMu PocTa. B cpeAHeM 110 copTaMm 1 Crioco6am 1ocesa,
YPOKaTHOCTD ITpu 00paboTKe peryasTopoM PuszoTopdpux
cocraBuaa 1,92 1/ra, a B cayuae npuMeHeHMs AALOUTA —
2,06 1/ra. 910 60ABIIIE AAHHBIX KOHTpoAd Ha 0,15-0,29 1/
ra uan 8,5-16,4% COOTBETCTBEHHO.

Haub6oaee 11eAeco00pa3HbIM OKA3aACs PSAOBOI I1OCEB,
¢ mmpunoit 0,3 M, TA€ B CPEAHEM T10 COPTaM YPOKailHOCTb
coctaBuaa 2,00 T/ra, npubaBKa 110 CPABHEHMIO C PSAOBBIM
crioco6om (0,15 m), a Tarke ¢ nmporopsiaueM (0,45 m)
HaxoAMAach Ha yposHe 0,25-0,18 1/ra nan 13,8-9,6%
COOTBETCTBEHHO.

B ycaosusax Ilpearoproro AarecTana, Kak IOKa3aAl
AAHHBIE TIOACBOTO OIIbITA, HAMOOABIIIYIO IIPOAYKTUBHOCTb
obecrieuna copt MpamMopHasi, pa3Hulla B yposKallHOCTH 10
CpaBHEHUIO ¢ cOpTOM Paueitka coctasuaa 4,8%.
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T. S. Astarkhanova, E. V. Bereznova
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Tamara—ast@mail.ru

THE FORMATION OF YIELD BY VARIETIES OF THE RANK OF SOWING
WITH DIFFERENT METHODS OF SOWING AND GROWTH REGULATORS
ON CHESTNUT SOILS OF FOOTHILL DAGESTAN

The above scientific work presents the results of research on the study of the adaptive potential of cultivars
of the seed rank (Crustacean and Marble) on dark chestnut soils of Foothill Dagestan. As follows from the
conducted field experiment, the growth regulators Rhizotorphin and Albit used contributed to the reduction
of harvest ripeness of the above varieties. It was found that the maximum indicators of photosynthetic activity
of the studied varieties were provided with an ordinary method of sowing with a row spacing width of 0.3 m and
pre—sowing treatment with growth regulators. Compared with the control variant (without treatment with growth
regulators], on average, the leaf surface area and net photosynthesis productivity increased by 3.7-6.9 and 6.3~
12.4%, respectively, against the background of the use of growth regulators Rhizotorphin and Albit. Compared
with the ordinary method of sowing with row spacing of O.15 m and with a wide—row with a width of 0.45 m, the
excess in the variant with ordinary sowing with a width of 0.30 m was 9.9-8.3, respectively; 5.2—- 54 and 14.7-
15.0; 11.3-7.3%.Analysis of the formation of the leaf surface area and the net productivity of photosynthesis by
varieties of rank he showed that the most acceptable data was provided by the Marble variety. It was revealed that
the studied varieties provided the maximum seed yield when treated with the growth regulator Albit, compared
with the control variant and the variant with the regulator Risitorfin, the increase was 16.8 and 8.6%, respectively.
The most preferred of the sowing methods turned out to be an ordinary method with a row spacing of 0.3 m,
where the yield on average for varieties and regulators was higher than the first and third options by 14.8 and
10.4%, respectively. The highest yield was provided by the Marbled variety, the increase compared
to the Crustacean variety on average by sowing methods and variants with growth regulators was 5.5%.
Key words: leguminous crops, Republic of Dagestan, Foothill province, sowing rank, sowing method,
varieties, growth regulators, photosynthetic activity, yield.
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CoBeplueHCcTBOBaHWe TEXHOJ/IOrMN BO34€eJIbIBAHUSA
COpPTOB O3MMOW NLeHuYybl B NpearopHon npoBUHLUNN

Pecny6nukun Qarectan

YAK 633.11
DOI: 10.32935/2221-7312-2023-56-2-7-10

A. H. Maromepgogea, A. A. MaromepnoBa (K.C.—x.H.},

3. M. MycaeBa (K.C.—x.H.)

LarectaHckui rocynapctTseHHbIv arpapHbiv yHusepcuteT um. M. M. [xambynatosa,

zaremka_76@mail.ru

03umas nweHuya A815emcs 0CHOBHOU 3epHOBOU Kybmypoli 015 [azecmara. B opowaemsix ycnosusx pecnybnuxku 0emansHo
U3y4eHbl 3/1eMeHMbl MexXHOM02UU BO30€bIBAHUA OGHHOU Kynbmypbl. Ho, 00HAGKO 80NpoCsk! U3yyeHus adanmusHo20 NOMeHyuana
HOBbIX NePCNeKMUBHbIX COPMOB 03UMOU NWeHUYb U COBEePLUEHCMBOBAHUA MEXHO02UU UX B030e/1bIBaHUSA 8 ycnosusx [lpedzopHozo
Jazecmana npakmuyecku He usyyeHsl. Hawu uccnedosaHus bbinu HaNPasneHs! Ha peweHue 0aHHOU npobremsl no yacmu nodbopa
6os1ee npoOYKMUBHbIX COPMOB 03UMOU NWeHUYbI, pa3pabomku cucmemsl 06pabomku no4ssl, omseyawuweli mpebosaHusm 3moli
Ky/Ibmypbl U npUMeHeHUs npenapamos pocma, Ucced08aHUSA N0 KOMOPbIM paHee 8 paCCMamMpuUsaemMoli meppumopuu He nposooUUCS.
B nepsom onsime 8b1A8/1€HO, YMO HAUBObLIYIO NPOOYKMUBHOCMb COPMA NUUEHUUbI ChOPMUPOBANU HA BaApUAHME C NpoBedeHUeM
BCNAWKU C AONONHUMENbHbIM PbixieHueM no0naxomHozo cos 00 0,4 M peixaumenamu koHcmpykyuu CubMM3. CpedHss ypoxatiHocms
copmos 8 OaHHOM C/1y4ae cocmasund 4,67 m/2a, npessiwieHue ¢ OaHHbIMU Nepso20 (BCNAWKA) U BMOPo2o (pbixieHue) 8apuUaHmMos
cocmasuna 6,6 u 25,2%. B paccmampusaembix yciosusx, MakcumasabHble ypoxau 3epHa 3aguKcuposaxsl y copma [pom — 8 cpedHem
4,38 m/2a. Bo smopom onsime ycmaHossieHo, 4mo Ha GoHe npuMeHseMbIX pe2ynsamopos pocma ypoxaliiHocms copmos bbina
3H@YumenbHoU, Npu 3MOM, MAKCUMA/IbHOE 3HAYeHUe 8 CPeOHEeM No copmam ommeyeHo Ha OeNAHKAX ¢ peaynamopom Hosocun — 5,36
m/ea, npesbilieHUe No CPaBHeHUI C KOHMposiem cocmasuno 25,2%, a no CpasHeHUIo ¢ BapuaHmamu ¢ pe2ynsmopamu Ansgacum
u buocun — coomsemcmserHo 4,5 u 14,5%. Kak u 8 nepgom onsime, 8 daHHOM cy4ae 8 ycnosusx lpedzopHozo flacecmara
HaubonbLyo npodyKkmusHocms obecnequsn copm [pom — 8 cpedHem no onsimy 5,07 m/2a, ymo Ha 8,8% 8bilie OaHHbIX copma TaHs.

KnioueBble cnoBa: pecny6nuka [larectaH, lpearopHas npoBMHLMSA, 03MMas MiueHuLa, COpTa, Cnocob 0CHOBHOM 06paboTKM NoyBbl,

BBeaenune

OG6paboTKe TOYBHI, C TTIOMOIIBI0 KOTOPOIl CO3AA€TCs
HEOOXOANMDII KOMIIAEKC YCAOBUIL AAsL KU3HEACS TEABHOCTI
PacTeHuil, IPUHAAACSKUT BAKHAS POAD B CUCTEMe TeXHO-
AOTMYECKNX MEPOTPUATHIL 110 TIOBBITICHUIO TTPOAYKTHB-
HOCTH KyAbTyp. [1o Bompocy achdeKTrBHOCTI TpUMeHe-
HISL Pa3HbIX CIIOCOO0B OCHOBHOM 00PaOOTKM TIOUBEI TP
BO3ACABIBAHIM CEABCKOXO3ANCTBEHHBIX KYABTYD, MHEHUS
VICCACAOBATEACH TPOTUBOPEUMBEL. TaK, HEKOTOPBIE aBTOPDI
TIPEATIOUTEHVe AAIOT OTBAABHOM 00paboTKe 110uBHI [1-7],
TOTAQ KaK, ADYTHe YUéHBIe YKa3blBAIOT HA I1eAeCcO00pas-
HOCTb IPUMEHeHs1 6e30TBaABHOM 00paOOTKNM TIOUBEL.

BrAlOUeHVEe B TeXHOAOTUIO BO3ACABIBAHIS 3ePHOBBIX
KOAOCOBBIX KYABTY TIPeIapaToB pocTa, KaK CUATAIOT MHOTE
aBTOPDI SIBASICTCS TAPAHTOM TOAYUeHNsI BBICOKIIX YPOYKAHDBIX
AQHHBIX C XOPOIIIMMI Ka4eCTBeHHBIMU ITOKa3aTeasvu [8—13].

B ycaosusix [TpeAroproro Aarecrana BblllieyKa3aHHbIe
9AEMEHTBI TeXHOAOTUN BO3ACABIBAHUS O3MMON TILICHUIIBI
MIPAKTUYeCKN He M3YUeHBI, B CBS3M C 4eM, aKTYaAbHBIM
SBASICTCSI TIPOBEACHME TTOACBOTO SKCTICPUMEHTA, HAIIpaB-
AGHHOTO Ha pelleHne BhITeN3A0KeHHON TPOOACMBL.

MaTepuaA 1 METOABI UCCACAOBAHUSA

Hacrosmas padota BbIIToOAHEHA Ha TEMHO-KAIITAHO-
BBLIX TIOUBax [IpeAroproit mposmHIMN Pectrybankn Aare-
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perynsTopbl pocta, pOTOCUHTETUYECKAS AEATENBHOCTb, YPOXKAMHOCTb.

cTan B neproA ¢ 2018 mo 2021 rr. B kadecTBe 00beKTa
[IOAEBOTO IKCIIEPUMEHTA OBIAM BBIOPAHbI COPTA O3UMOM
mmenunsl Tans (cranaapt), [poM. B mepsom ombite u3-
y4aAM pa3Hble BAPUAHTBL OCHOBHOU 0OpPabOTKU IIOUBBL
(Bcramka Ha 0,22-0,25 m; peixaenne Ha 0,22-0,25 Mm;
penamika Ha 0,22-0,25 M + AOIIOAHUTEABbHOE PbIXACHUE
TIOATIAXOTHOTO CAOST AO 0,4 M PBIXAUTEASMU KOHCTPYKLIAN
Cu6VIMD), a Bo BTOpoM — 3¢ HeKTUBHOCTD IIPUMEHEHVIS
peryasitopos pocta (HoBocua (a03a 60 ma/ra), Aabdacum
(50 ma/ra), buocua (50 Ma/ra)) Aast 06pabOTKI pacTeHNH
B ¢asy HauaAa BBIXOAA B TPYOKY U KOAOIICHUS.

[TOBTOPHOCTB OITBITA — YeTBIPEXKPATHAS, Pa3Mellie-
HUE ACASHOK — PeHAOMU3MpOBaHHOe. OOIIas IAOIIAAb
Aeastku 50 M?, yaernas — 25 m?

[ToceB ObIA OPraHM30BaH 3€PHOTPABAHON CESAKON
C3T-3,6 na rayouny 3,0-3,5 cM, HOPMOI 5 MAH. BCXOXKUX
cemsH Ha 1 ra. [TpeAnecTBeHHIKOM ObIAA O31IMas MITICHNIIA.

Pe3yabTaThl ICCACAOBAHUS
1 UX 00Cy/KACHIE

ViccaeAOBaHUS TIOKA3aAM, YTO AOCTATOYHO BBICOKASI
3aCOPEHHOCTD HAOAIOAAAACH HA BAPMAHTE C PhIXACHUEM Ha
ray6bune 0,22-0,25 m. TIpu 3TOM, KOAMYECTBO COPHSIKOB
y copTos Tans u Ipom oTMeueHo B ipeaeaax 64—57 oK3./
M?, a Macca — 95,6-89,7 1/ M?, 4TO BbIllle AAHHBIX BAPH-
aHTa CO BCIIAIIKON COOTBETCTBEHHO B 2,9-32 u 6,4-7,1



O6uwee semneaenve, pacTeHUEBOACTEO

Ta6n. 1. YpoKaiHOCTb COPTOB 03UMOM NLIEHNLbI B 3aBUCUMOCTU OT NPUMEHAEMBbIX CNOCo60B
0CHOBHOM 06paboTKM NouBbI, T/ra

Coprt Tans Copt Ipom
2018-2019 1. | 2019-2020 rr. | 2020-2021 1. | Cpeanss 2018-2019 1. | 2019-2020rr. | 2020-2021 1. | Cpeansn

Benamka va 0,22-0,25 M

443 | 424 | 402 | 423 | 485 | 449 | 425 | 453
Prixaenne na 0,22-0,25 m

301 | 366 | 344 | 3,67 | 4,00 | 382 | 3,59 | 3,80

Bcenamka na 0,22-0,25 M + AOTIOAHMTEABHOE PBIXACHIE TIOATIAXOTHOTO CA0s1 A0 0,4 M phIXAnTeAsMM KOHCTpyKumn Cu6MIMS
478 | 452 | 431 | 454 | 5,02 | 479 | 458 | 4,80
HCP,
008 | 000 | o007 | - | 0,08 | 0,10 | 0,09 | -

pasza. MuHIMaAbHBIe 3HAYeHMS 3a(PUKCUPOBAHEL B CAydae
[IPOBEACHNST BCIAIIKN- COOTBETCTBEHHO 2218 9K3./M?
n macca — 14,8-12,6 1t/ ™%, [lpu codeTaHUn BCIIATIKI
C AOTIOAHUTEABHBIM PBIXACHUEM OPYAMEM KOHCTPYKIIMN
Cn6MIMS KOAMYECTBO COPHSKOB I10 BBHIMICYKa3aHHBIM
copTam BapbMPOBAAO B TIpeaeAax 26—22 3k3./ M%, a Macca
COpHSKOB — 17,1-14,8 1/ M?. DTH AQHHbIE YCTYTIAAT OBIAK
BBIIIE TIOKA3aTeAe! TIEPBOTO BapuaHTa Ha 18,2-22.2 m
15,5-17,5%, a 10 CpaBHEHNIO C PLIXACHWEM CHU3UAWCD B
2,5-2,6 u B 5,6-0,1 paza. OTHOCUTEABHO BAMSHUS CIIO-
CO00B 00PaOOTKM TTOYBbI Ha COPTA HEOOXOAMMO OTMETHTD,
YTO MEJKAY HUMU He BBIIBACHO OCOOBIX Pa3AUYUIL.

MarcumaAbHas AMCTOBAsl TIOBEPXHOCTb Y COPTOB
O3MMOM TIIIEHWIIBI 0OHAPYy’KeHA Ha TPeThbeM BapHUaHTe
ompbrTa (Bemamka Ha 0,22—0,25 M TIAIOC AOTIOAHUTEABHOE
PBIXACHNE TIOANIAXOTHOTO CAOSL A0 0,4 M PBIXAUTEAAMU
roHCTpyKimn CuoMIMD) — 32,9 thic. M%/Ta, TIpeBHILIeH e
T10 CPABHEHHMIO C IIEPBbIM BAPUAHTOM (BCIIAIIKA) COCTABIAO
9%, a B CpaBHEHUI C AAHHBIMU BTOPOTO BapHaHTa (pbIXae-
ure) — 32,7%. MakcuMaabHbIe AQHHBIE 3a(PUKCHPOBAHBL
y copta [pom, 110 cpaBHEHMIO ¢ COPTOM TaHs AAHHBII TI0-
Ka3aTeAb B CPEAHEM TI0 BAPUAHTAM OITbITa BO3poc Ha 16,7 %.

[TpuMepHO Takasl ke AMHAMUKA 3a(PUKCHPOBAHA
TAKKe TI0 APYTMM TIOKa3aTeAsM (POTOCUHTETUIECKON Ae-
ATEAPHOCTH TTOCEBOB.

[Ipu mpoBeAeHNN BCHAIIKN C AOTIOAHWTEABHBIM
PBIXACHNEM TIOATIAXOTHOTO CA0S A0 0,4 M PBHIXAUTEAEM
KOHCTpyKImu CuoOVIM, yposKailHOCTh 3epHA B CPeAHEM
cocTaBmaa 4,67 T/Ta, 3TO BBHINIE BaApMAHTA CO BCIIAIIKOM
Ha 6,6%, a 1o cpaBHeHUIO C pbixAeHneM — Ha 25,2%
(mab6a. 1). Tlpr TIpOBeAEHNY BCTIATITKY TAKIKE OBIAT TAKKE
OTMeYeHbl HanOoAee TTPUeMAEMBIE YPOKaTHbIC 3HAYEHNS,
B CPEAHeM TI0 copTaM 4,38 T/ra. DTO BHIIIE YPOSKAMHOCTI
BapMaHTa C PHIXACHWEM Ha 17,4%.

V13 TIpMBeAGHHBIX AQHHBIX MdO. 1 BUAHO, ITO B pac-
CMaTPUBAEMBIX YCAOBHISIX, MAKCUMAAbHbBIE YPOXKAW 3epHA
3apURCPOBaHbBL ¥ copTa [POM, B CpPeAHEM IO CTIOC0oOaM
00PabOTKY TOYBHI - 4,38 T/Ta. DTOT TIOKA3aTeAb Ha TIOCeBAX
copra Tans Haxoamacst Ha yposHe 4,15 T/ra, pasHuma c
YKa3aHHBIM BbIIIIe COPTOM COCTaBUAA 5,5%.

AaHHbBIe BTOPOTO OTIbITA TOKA33AH, YTO COPTA O3MMOT
TIIITEHUIIB HANOOABITIYIO TIAOTITAAB AUCTHEB CHOPMIPOBAAT

TIpu 00pabOTKe PeTryAATOpoM pocTa HoBo-ca — B cpea-
HeM 30,2 ThiC. M*/Ta, 9TO 6OABIIIe KOHTPOAST (06paboTKa
BoAOT) — Ha 19,1% (maba. 2). Aoctatodno mpremaemoe
suavenue (34,2 Teic. M%/ra) 3aduURCcUpoOBaHO HA POHE
06paboTKu peryAsiTopoM Aabdacum. ITO Bblllle AAHHBIX
TIepBOTO BapraHTa (KOHTPOAD) Ha 12,5%), HIDKe TTOKA3aTeAst
BapuaHTa ¢ Hosocuaom — Ha 5,8%.

13 copTOB 03MMOT1 TITIEHNITH HAMOOABITIAS TTAOIIIAAD
AUCTBEB OTMedeHa y copta [pom — 35,6 Teic. M¥/Ta, ipn
31,2 thic. M*/ra— Ha TioceBax copta Tarst. Kak u B ieppom
OTIBITE, AaHAAOTUYHASI CUTyalrsi HAOAIOAAAACH TAKXKe TI0
APYTHM COCTABASIOMNM (hOTOCHHTETUIECKON AESTEeAD-
HOCTU TIOCEBOB.

Copra 031MO11 MIIIEHIUIIB HAMOOABIITYIO YPOKATHOCTD
00eCTIeunAm B CAydae TIPUMEHEHMs peryastopa Hosocua
— 5,36 T/ra, TpeBbllleHne TI0 CPABHEHUIO ¢ KOHTPOAEM
cocTaBrao 25,2%, a TI0 CPaBHEHMIO C BAPUAHTAMU C PeTy-
aatopamut Aabda-cuM 1 bIocua — COOTBEeTCTBEHHO 4,5
u 14,5% (pucynox).

Ta6n. 2. Mnowaab NUCTOBOI NOBEPXHOCTH, T/ra
Copr |2018-2019 rr:[2019-2020 rr:[2020-2021 rT. | Cpeansis
Koutpoab (06paboTka BOAOI)
Tans 298 274 26,0 27,7
(cTanaapt)
Tpom 35,1 32,5 31,4 33,0
Cpeansist 32,4 30,0 28,7 30,4
Hosocua
Tanst 354 33,5 32,2 33,7
(cranaapr)
Tpom 40,6 38,2 37,3 38,7
Cpeansist 38,0 35,8 34,7 36,2
Aapdacnm
Tanst 34,8 31,9 30,7 32,5
(cranaapr)
Tpom 38,2 353 34,6 36,0
Cpeansts 36,5 33,6 32,6 34,2
buocua
Taus 33,5 30,6 28,9 31,0
(cranaapr)
Tpom 36,6 34,4 33,5 34,8
Cpeasist 35,0 32,5 31,2 32,9
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YposkaitHOCTb, T/Ta
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I'pom
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VYpoKaitHOCTb COPTOB 03UMOM NLIEHMULbI B 3aBUCUMOCTH OT MPUMEHSAEMbIX CNOCO60B 0CHOBHOM 06pa6oTKM NoyBbI
(HCP05 2018-2019 rr. — 0,17; 2019-2020 rr. — 0,14; 2020-2021 rr. — 0,15)

AOCTaTOYHO IPUEMAEMBIE YPOKANHbIE AAHHbIE COPTa
O3MMOII TTIIEHNTIbI ChOPMUPOBAAY TaKIKe TIPH 06paboTKe
peryasitopom AabdachM.

VccaeaoBaHMA TI0KA3aAM, UYTO B yCAOBUAX [IpeArop-
HOro AarecTaHa HanOOABLIYIO IIPOAYKTUBHOCTb 00eCIIeurA
copt [pom — B cpeanem o onwity 5,07 1/ra, uro Ha 8,8%
BbIllle AAHHBIX cOpTa Tamsl.

AVCTIepCUOHHBIN aHAAN3 TIOKA3aA, YTO MEXKAY YPO-
JKaTHOCTBIO U TIAOLIAABIO AUCTOBOI IIOBEPXHOCTU TAKIKE
OTMeYeHa TeCHAasA 3aBUCUMOCTb. Kak M B IIpeABIAyIEM
CAyYae, CUAbHAs 3aBUCUMMOCTL copToB Tans u Ipom 06-
Hapy’KeHa Ha AeASHKAx ¢ peryasropom Hosocua — R? =

BoiBOABI

B ycaosusix [lpearopront mposuHIMEM AarecTaHa,
CEeAbCKOXO3SIICTBEHHBIM TIPEATIPUSTUSM TIPU BO3ACABIBA-
HUM O3MMOY TIIICHWIIB HA 36PHO PEKOMEHAYETCSL:

— IIPUMEHSATD BCIAIIKY C AOTIOAHUTEABHBIM PBIXACHU-
€M TIOAIIAXOTHOTO CAO A0 0,4 M PBIXAMTEAEM KOHCTPYKLIML
Cu6VIM3;

— C IIeABIO TIOAYYEHMs YpOyKasi Ha ypoBHe 5,03 T/ra
PEKOMEHAYeTCs ICIIOAB30BaTh cOpT [pom, Ha doHe o6pa-
60TKM peryasaTpoM pocta Hosocua B (hasax Havaaa BHIXOAQ
B TPYOKy U KOAOILEHUS, B A03ax 110 60 Ma/Ta.

0,91 u R*=0,96.
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IMPROVEMENT OF THE TECHNOLOGY OF CULTIVATION OF WINTER WHEAT VARIETIES

IN THE FOOTHILLN PROVINCE OF THE REPUBLIC OF DAGESTAN

Winter wheat is the main grain crop for Dagestan. In the irrigated conditions of the republic, the elements
of the cultivation technology of this crop have been studied in detail. But, however, the issues of studying

the adaptive potential of new promising varieties of winter wheat and improving the technology of their cultivation
in the conditions of Piedmont Dagestan have not been practically studied. Our research was aimed at solving this
problem in terms of selecting more productive varieties of winter wheat, developing a tillage system that meets
the requirements of this crop, and using growth preparations, which have not been previously studied in the area
under consideration. In the first experiment, it was revealed that the highest productivity of the wheat variety
was formed on the variant with plowing with additional loosening of the subsurface layer up to 0.4 m with SibIME
rippers. The average yield of varieties in this case was 4.67 t/ha, the excess with the data of the first (plowing]
and second (loosening) options was 6.6 and 25.2%. Under the conditions under consideration, the maximum grain
yields were recorded in the Grom variety — an average of 4.38 t/ha. In the second experiment, it was found that,
against the background of the applied growth regulators, the yield of varieties was significant, while the maximum

average value for varieties was noted on plots with the Novosil regulator — 5.36 t/ha, the excess compared

to the control was 25.2%, and compared with the variants with regulators Alfasim and Biosil — 4.5 and 14.5%,
respectively. As in the first experiment, in this case, in the conditions of Piedmont Dagestan, the Grom variety

10

provided the highest productivity — an average of 5.07 t/ha in the experiment, which is 8.8% higher than
the data of the Tanya variety.

Key words: Republic of Dagestan, Piedmont province, winter wheat, varieties, method of basic tillage,
growth regulators, photosynthetic activity, yield.
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CoenacHo daHHbIM MHO2UX UCCedosamenell Hym, KaK 3acyxoycmoliyusas Kybmypa 8 3acyWusbix pe2uoHax CmpaHbl A8Asemcs
nepcnekmusHol. B Pecny6nuke [lJazecmaH, ucciedo8aHul, HaNpasaeHHbIX Ha pazpabomky 31eMeHmos mexHon02uu OaHHoU
Ky/Ibmypbl NpaKMuy4ecKu He nposedeHo, 8 CBA3U C YeM, COBEPUIEHCMBOBAHUe Npuemos 8030e/1b18aHus Hyma 8 [IpedzopHoli
NposuUHyuUU pecnybauKu A8AAeMCA akmyanbHoU 3a0ayell, UMeWas KaK meopemuyeckoe, Max u 02poMHoe Npou3soo0cmseHHoe
3HaqeHue. OnbimHble 0aHHbIe NOKA3A/IU, YMO COPMA Hyma Haubobluue NoKasameau naoWadu 1UCMosoll NosepxHOCMu u Yucmou
npodykmusHocmu ¢pomocuHmesa cchopmuposanu npu obpabomee pezynamopom PusomopguH 8 ciy4yae npumeHeHus paoos8oo
cnocoba nocesa ¢ wupuroli 0,3 M. JocmamoyHo 8bicokue daHHbIe homocuHmemuyeckoli desmensHocmu obecneyun copm Beea.
Tak, nnowads nucmosoli nosepxHocmu u Y119 8 daHHom cry4ae cocmasunu coomsemcmseHHo 26,7 mbic. m?/ea u 3,9 2/m?-cym.

Ha nocesax ¢ copmamu Boneoepadckudi 10 u [lpuso 1 3mu OaHHble bbiau HUxe coomsemcmaeHHo Ha 9,9-6,0 u 10,5 u 5,1%. B cpedHem
no sapuaHmam ¢ cnocobamu nocesa u Copmamu, MaKCUMaabHas ypoxaliHoCMb, Ha yposHe 1,55 m/2a ommeyeHa Ha OeNSHKAX C
peaynsmopom PuzomopguH, 4mo 60/1buie OaHHbIX KOHMPOIbLHO20 BapuaHma Ha 11,0 %. AHanu3 0aHHO20 NOKA3aMes 8 3aBUCUMOCMU
om cnocobos nocesa nokKazas, Ymo Haubosee yesecoobpa3HsIM 0Ka3ancsa padosoli cnocob nocesa ¢ wupurol 0,30 m, 20e
ypoxatiHocms cocmasuna 1,73 m/2a, 3mo 60nbue OaHHbIX pAO0B020 Nocesa ¢ WupuHoli 0,15 M u WUPOKOpAOH020 NOCEBA C WUPUHOL
0,45 M coomsemcmseHHO Ha 24,5 u 14,6%. Haubosbwas ypoxaiiHocms 3agukcuposaHa y copma Beza, 8 cpasHeHuu ¢ copmamu
Bonzozpadckudli 10 u lpusol, oHa ysenuyunacs Ha 30,6 u 15,1%.

KnioueBbie cnoBa: pecny6nuka [larectan, MpearopHasi NpoBUHLNS, HYT, COPTA, PETYAATOP POCTa,

BBeaenune

3epH06060BbIe KYABTYPbI, SIBASIICH OCHOBHBIM HC-
TOYHMKOM T1OAHOIIEHHOTO TIMIIEBOTO U KOPMOBOIO pac-
TUTEABHOTO OeAKa, IMEIOT BKHOE HAPOAHOXO3SNCTBEHHOE
3Havenune. OHM HakanausaloT B nouse A0 80-150 kr/ra
GMOAOTYECKOTO a30Ta, TIEPEBOASIT B AOCTYIIHBIE (DOPMbI
AASL APYTHIX PACTEHUI NTUTATeAbHBIE BEIIeCTBA M3 TAyOO-
KOAEJKAIIMX CAOEB TIOYBbl B BEPXHUE TOPU3OHTHI, OAAro-
Aapst BBICOKOM a30T(PUKCUPYIONIEH CrIOCOOHOCThIO [1-3,
10, 13-16].

OAHIM 13 TIPYEMOB COBEPIIIEHCTBOBAHNS TeXHOAOT U
BO3ACABIBAHIS KYABTYP, SIBASCTCS TPUMEHEHVE CTUMYASITO-
OB poCTa, KOTOPble OKA3BIBAIOT TIOAOSKUTEABHOE BAVSHIIE
Ha TIPOAYKTUBHOCTb CEABCKOXO3SIIICTBEHHBIX KYABTYP [4-0,
7,9-11, 12, 17].

Hamm nccaeaoBanusl, HallpaBACHHBIX Ha U3ydeHUe
AAATITUBHOTO MOTEHIIMAAA COPTOB HyTa IIPUMEHNTEABHO K
ycaousiM [1peAropHoi IpoBUHIINYM AarecTaHa SBASIOTCS
aKTYaAbHBIMU.

MaTepuaA 1 METOABI UCCACAOBAHUSA

OmpiT 6bIA 3aA05KeH B TIeproA ¢ 2020 mo 2022 rT. o
CACAYIOIIIETT CXeMe.

®axkrtop A. Copt: Boarorpaackuit 10 (cranaapr),
[Tpuso 1, Bera.

Ne2 2023 Teopernyeckue u npuknagHbie npoénemsi AMK

cnocob nocesa, qJOTOCVI HTeTUYeCKasa AeATeNnbHOCTb, ypOM(aVIHOCTb.

®akrop b. Peryasitop pocra: 1) konTpoas (06pabot-
Ka BoAOH); 2) Puso-topdun (mopmoit 0,3 Kr/a/ra).

®akTop B. Criocod mocesa: 1) psaosoit (0,15 m); 2)
psiaosoit (0,30 m); 3) muporopsiaubiit (0,45 ).

[TOBTOPHOCTb OIIbITA YeTBIPeXKPATHAS, Pa3MellleHe
AEASTHOK peHAOMU3HpOBaHHOe. [1aotmaab Aeasttkn 50 M, a
yaéTHOM — 25 M?. TTpeAlleCTBEHHIK — O3MMast ITIIeHHIIa.

[Tpu mpoBeAeHUN IIOAEBBIX U AAGOPATOPHBIX UC-
CA€AOBAHUI UCIIOAB30BAAN METOAUKY IIOAEBOTO OIIBITA
b. A. Aocriexosa [8].

Pe3yabraTsl uccaeAoBaHUsA
U UX 00Cy’KACHHE

B pesyabTaTe BbIIBACHO, UTO HAMGOABIIINIE TIOKA3ATEAN
TIAOIIAAV AUCTBEB CPOPMIPOBAAU HA BAPUAHTE C PETYASITO-
pom pocta Pusotopdun — 26,1 thic. M*/ra, peBbIleHne
C KOHTPOABHbBIM BAPUAHTOM COCTaBHAO 5,7% (puc. 1, 2).

AOCTAaTOUHO BBICOKME 3HAYCHUsS MIAOIIAAN AUCTOBOM
TIOBEPXHOCTH Y M3y4aeMbIX COPTOB HAOGAIOAAAUCH TIPH Psi-
AOBOM TIOCeBe ¢ mmpuHon 0,3 M- B cpeatieM 26,2 TriC. MY/
Ta, IpeBBIIleHNe C AaHHBIME TiepBoro Bapuanta (0,15 m)
cocTaBnAO 6,5%, a 0 CPaBHEHMIO C IINPOKOPSIAHBIM I10-
cesoMm (0,45 m) — 3,1%.

Ha aAeasnkax ¢ coptom Bera, nHabaioaaaach MakCH-
MaAbHAsI ANCTOBAST TIOBEPXHOCTD (26,7 ThIC. MY/Ta). Y co-
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Puc. 2. BnusaHne cnoco60B nocesa Ha noLasb NUCTbEB B NOCEeBax HyTa (TbIC. M2/ra), 06paboTKa perynaTopom pocra
Pusotopcun: Ml — 2020 r.; @ — 2021 r.; 0 — 2022 r.; 0 — cpepHas

Vpomaﬁuocn HyTa B 3aBUCMMOCTU OT U3y4aeMbIX arpoTexHM4eCKux npuemos, 'r/ra

Copr Crioco0 mocesa for Cpeansist
2020 2021 2022
1 2 3 4 5 6
Kontpoab (6e3 00pabOTKI peryAsTopaMut pocTa)
Boarorpaackuit 10 PsaoBoit, 0,15 m 1,17 1,05 1,23 1,15
Psiaosoit, 0,30 m 1,45 1,29 1,60 1,45
Inpokopsianblil, 0,45 M 1,25 1,12 1,36 1,24
[puso 1 Psiaosoit, 0,15 m 1,32 1,13 1,45 1,30
Psiaosoit, 0,30 m 1,67 1,40 1,79 1,62
IHupokopsiaublil, 0,45 M 1,45 1,26 1,58 1,43
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Bera PsiaoBoit, 0,15 m 1,53 1,35 1,64 1,51
Paaosoit, 0,30 M 1,88 1,63 1,97 1,83
IHunpokopsianblil, 0,45 M 1,66 1,47 1,76 1,63

Pusotopdpux
Boarorpaackuit 10 PsaaoBoit, 0,15 M 1,27 1,13 1,34 1,25
Psirosoit, 0,30 m 1,61 1,50 1,76 1,62
uporopsiaaeii, 0,45 M 1,38 1,21 1,48 1,36

OKOHYaHue Tabnuubl

Q

1 2 3 4 5 6
[puso 1 Psaaosoit, 0,15 M 1,45 1,26 1,58 1,43
Psrosoit, 0,30 m 1,84 1,61 1,96 1,80
urporopsiaae, 0,45 M 1,59 1,40 1,73 1,57
Bera PsaoBoit, 0,15 m 1,67 1,58 1,81 1,69
Paaosoit, 0,30 m 2,09 1,87 2,17 2,04
IHupokopsianblil, 0,45 M 1,84 1,69 1,93 1,82

HCP 0,5 0,4 0,4

Copra HyTa HANOOABIIINE TIOKA3aTEAU YUCTON IIPO-
aykrusHocTu porocuntesa (UI1D) chopmuposaru mpu
obpabotke peryasropom Pusoropdun. Tak, ecau Ha
KOHTpOAE B cpeaHeM 1o copTtam YI1D cocrasuaa 3,62 r/
M?.CYT., TO Ha AAHHOM BApUdHTe OIIBITA OHA BO3POCAA Ha
5,5%. B cpeAHeM TIO OIBITY, Ha ACASTHKAX C COPTOM Bera
3aUKCUPOBAHO MAKCUMAABHOE 3HAYEHUE YKCTOH IIPO-
aykTuBHocTrt portocuntesa (UI1D) — 3,90 1/ m*cyt,
IIPEBBINICHNSI C AAHHBIMU COPTOB Boarorpaackuil 10 u
[Tpusol coctasuan 10,5-5,1%.

B HAMIMX MCCACAOBAHMSIX YPOSKAMHOCTDL 3epHA HyTa
AnddepeHIIPOBAAACD B 3aBUCUMOCTY OT IIPUMEHIeMbIX
arporpuéMOB U COPTOBBIX pa3AMdMil. Tak, ecAr Ha KOH-
Tpoae (6e3 0OpabOTKU PEryAsiTOpaMu pOCTa) CPeAHss
YPOKailHOCTb 3epHa COCTaBMAA 1,40 T/ra, To OHa BO3pOCAa
A0 1,62 1/ra, mpu 06paboTKe peryasitopom Pusotopdus,
TIpeBbleHre coctaBruao 11,0% (mabruya).

B noaeBoM sKcIiepuMenTe BblsiBAeHA 3((DEeKTUBHOCTD
npuMeHeHus: BToporo Bapuanta (0,3 M), Tae CpeAHss
YPOKailHOCTb cocTaBraa 1,73 1/ra. OTo GOAbIIE TIEPBOTO
Bapuanta (0,15 M) — na 24,5%, a 110 CpaBHEHUIO C AdH-
HbIMU TpeTbero Bapuanta (0,45 M) — na 14,6%.

Cpean cOpTOB, HAUOOABIIIVIE AAHHBIE OTMEUEHBI y CO-
praBera— 1,75 1/ra, aro Ha 30,6% 6oablne copta Boaro-
rpaackuil 10 mHa 15,1 % Bbiie okaszareast copra [1pusol.

BbIBOABI

ITpoBeAéHHbIE UCCAEAOBAHUS TOKA3aAU, 4TO, HaU-
OOABIIYIO TTPOAYKTUBHOCTb obecriedna copT Bera mpu
MIPOBEACHUN IIPEATIOCEBHON 0OPAOOTKU PEryAsTOpPOM
Pusoropdun Hopmott 0,3 Kr/a/ra 1 psiA0BOM criocobe 11o-
cesa ¢ mmpunon 0,3 m.
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THE YIELD OF CHICKPEA VARIETIES IN THE CONDITIONS OF FOOTHILL DAGESTAN,
DEPENDING ON THE APPLIED AGRICULTURAL PRACTICES

According to many researchers, chickpea as a drought—resistant crop in arid regions of the country is promising.
In the Republic of Dagestan, research aimed at developing elements of the technology of this crop has not been
carried out, and therefore, improving the methods of cultivating chickpeas in the Piedmont province of the republic
is an urgent task, which has both theoretical and great industrial significance. Experimental data showed that
chickpea varieties had the highest indicators of leaf surface area and net productivity of photosynthesis when
treated with the Rizotorfin regulator in the case of using an ordinary sowing method with a width of 0.30 m.
Vega variety provided sufficiently high data on photosynthetic activity. Thus, the leaf surface area and NPP
in this case amounted to 26.7 thousand m?/ha and 3.90 g/m? day, respectively. On crops with varieties
Volgogradsky 10 and Privo 1, these data were lower by 9.9 — 6.0 and 10.5 and 5.1%, respectively. On average,
for options with sowing methods and varieties, the maximum yield, at the level of 1.55 t/ha, was noted on plots
with the Rizotorfin regulator, which is 11.0% more than the data of the control variant. The analysis
of this indicator, depending on the sowing methods, showed that the row sowing method with a width of 0.30 m
turned out to be the most appropriate, where the yield was 1.73 t/ha, which is more than the data of row sowing
with a width of O.15 m and wide—row sowing with a width 0.45 m, respectively, by 24.5 and 14.6%.

The highest yield was recorded in the variety Vega, in comparison with the varieties Volgogradsky 10 and Privo1,
it increased by 30.6 and 15.1%.

Key words: Republic of Dagestan, Piedmont province, chickpeas, varieties, growth regulator,
sowing method, photosynthetic activity, yield.
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CoBepLeHCTBOBaHNE TEXHOJIOrUN BO34esbIBaHUS
COpPTOB 3epHOBOro COPro Ha CBEeT/IO-KalUTaHOBbIX NoYBax
NPUMOPCKO-KacnuiicKoi nogrnpoBuHLNN

pecnybnukun [QarecraH
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N. M. Kagumanwes, W. P. ActapxaHos (1.6.H.),

3. M. Mycaesa (k.c.—x.H.), A. A. MaromegoBa (K.C.—X.H.)
LarectaHckuii rocynapctseHHbI arpapHbivt yHusepcuteT um. M. M. [xambynatoBa,

zaremka_76@mail.ru

Co2nacHo OaHHbIM MHO2UX GBMOPOB, OCHOBHbIM UCMOYHUKOM NONOJHEHUS KOHUEHMPUPOBAHHbIX, COYHBIX U 2pybbiX KOPMOB, HApPAOY
C KyKypy30U 80 MHo2ux opowaembix 30Hax Cesepo -Kaskasckozo ®edepanbHo2o okpyaa moxem cmame Ky/abmypa cop2o. B mo xe
8pems credyem ommemums, 4mo OGHHAS KYJbMypa 80 MHO2UX pe2UuoHax (8 mom qucne u 8 Pecnybauke [Jazecmar) He nonyyuna

00JIKHO20 pacnpoCcmMpaHeHus, No NpUYUHe 0mcymcmaus BbICOKOYPOXALiHbIX COPMOB U HedocmamoyHol pa3pabomaHHOCbio
3/71eMeHmMo8 mexHo02uu 8030e/1bI8aHUS. B 3mol c853u, usyyeHue cpasHumesbHol npoOyKmMuUBHOCMU COPMOB 3epHOBO20 COP20 HA
¢hoHe 06pabomku pasHbIMU pe2yaamopamu pocma, Ha cabo3acoNEHHbIX CBeMJIO- KAWMarossix noysax llpumopcko- Kacnulickoli
noonposuHyuu [lazecmara asnsemca akmyanbHeiM. Llens uccnedosarul - usydeHue npodykmusHoOCMuU copmos 3epHOB020
copeo 8 3asucumocmu om obpabomku pasHeimu pe2ynamopamu pocma 8 lpumopcko-Kacnulickoli nodnposuryuu [Jazecmana.

UccnedosaHuamu BbIABNEHO, YMO HAUBObLIUE 3HAYeHUS naowadu aucmosol nosepxHocmu, YI® u HakoneHus cyxozo sewecmaa

Habodanuck npu obpabomke peaynamopom pocma Mezamukc (0o3a 2 1/m) — coomsemcmseHHo 48,8 moic. M?/2a, 2,94 2/m?-cym.
u 7 m/2a. PasHuya c koHmponem (06pabomka 8odol) cocmasunu 6,3; 9,3;11,1%, ¢ daHHbIMU 8BMopozo sapuaHma (Musan- azpo)

— 2,3; 2,4 u 4,5%, a no cpasHeHulo ¢ OensHKamu, 20e 06pabomky nposodunu Anbbumom- coomsemcmseHHo 4,3; 5,0 u 9,4%.
MakcumanbHyro pomocuHmemuyeckyro OesmesbHOCMb COPMA 3ePHOBO20 COPe0 CHOPMUPOBAIU NPU OBYXKPAMHOM NnpuMeHeHuU
peaynamopos pocma. Ha gpoHe npumereHus pezaynamopos pocma Musan-azpo u Me2amukc ommedeHs! MaGKCUMAbHble
ypoxatiHblie daHHble. HaubonbLyto ypoxaliHocmb 3epHa chopmuposanu copma Amaman u Benukat.

KnioueBble cnoBa: 3epHoBoe copro, Mpumopcko-Kacnuiickas nognposuHums Pecnybanku [larectan, copta, perynsatopsi pocTa,
naolwasb MCTOBON NOBEPXHOCTH, YNCTasA NPOAYKTUBHOCTb (hoTocuHTe3a (HMD), ypoxaiiHocTb.

BBeaeHue

OCHOBOIT CO3AaHNA HAAEKHOM KOPMOBOI1 0a3bl SAB-
AsICTCs TIOBBIIIEHNE YPOXKAMTHOCTU KOPMOBBIX KYABTYP,
CEHOKOCOB 11 TIACTOMIII B CUCTEME TIOACBOTO U AyTOBOTO
KOPMOIIPOU3BOACTBA. B meaom mo P®D, B ToM uucae u
Aarectane, B IIOCAGAHVE TOABI OKOAO 30 % KOPMOB IIpO-
U3BOAUTCS Ha IIPUPOAHBIX CEHOKOCAX U ractommiax, a 70%
— wua namue [1-3, 5, 8].

CriocoOHOCTBIO 06eCTIeYnBaTh TOTPEOHOCTH SKUBOT-
HOBOACTBA B KOPMaX 110 KOAUYECTBY, BUAOBOI CTPYKTYPE 1
KaueCTBy olpeaeAsieTcst 3PQeKTUBHOCTb KOPMOIIPOU3BOA-
cTBa. [Ipobaemam pecypcocOepesKeHNs! 1 IKOAOTUECKO
6€30TIaCHOCTH, TIOBBIIIEHIIO YCTOMYUBOCTI arPOIKOCHCTEM
U arpOAaHAIIA]TOB, COXPAHEHUIO 1IeHHBIX CeAbCKOXO351i-
CTBEHHBIX 3€MEAb 1 IIPUPOAHBIX KOPMOBBIX YTOAUI, TIOAY-
YEHUIO SKOAOTMYECKH YUCTON ITPOAYKIIMY, HEOOXOAMMO
YACASITH BCe OOAbIIee BHUMAHNE C BO3PACTAHUEM MHTEH-
cudukanm KOpMOIpousBoAcTaa [6, 7, 9, 10].

B yCcAOBUSIX HEAOCTATOYMHOTO YBA@KHEHUS KyAbTypa
COPro XapaKTEPU3yeTCst BbICOKON MUTATEAbHOCTBIO 3€PHA,
ANCTOCTeOEABHON MACChl, Pa3HOOOPA3MEM UCTIOAB30BAHMS
B KOPMOIIPOM3BOACTBE, d TAKIKE CTIOCOOHOCTBIO OOECTICUTh
MaKCHUMAAbHYIO ITPOAYKTUBHOCTD. B 5TOT CBsI311 BO MHOTHIX

16

opotaeMbix 30Hax Cesepo-KaBkasckoro @eaepaabHOTO
OKpYyTa OCHOBHBIM MCTOYHIKOM ITOTIOAHEHUS KOHIIEHTPU-
POBAHHBIX, COYHBIX 1 TPYOBIX KOPMOB, HAPSIAY C KYKYPYy30H
MOJKeT CTaTh KYAbTypa COPro. 9T0 0COOCHHO aKTyaAbHO B
HacTosilllee BpeMsl, TaK KaK B PE3yAbTaTe «TIOTETIACHUS»
KAMMaTa HaOAIOAAeTCsl TIOBBIILIEHIE TeMIIePaTyPbl U yMeHb-
IIeHIe KOAMYECTBA BBIITAAAIOIINX aTMOC(EPHBIX 0CAAKOB
[11-14].

OAHaKO, HECMOTPSI Ha BBIIIEN3AOKEHHOE MOYKHO OT-
METUTD, YTO 3¢PHOBOE COPIO BO MHOTUX PETMOHAX, B TOM
uncae 1 B Pecriyanke AarecTan He TOAYYMAO AOAYKHOTO
pacripoCcTpaHeHusI.

LleAb TIPOBEAEHHBIX MCCACAOBAHUIA 3aKAIOYAAACh B
N3Y4eHUN ITPOAYKTUBHOCTI COPTOB 3¢€PHOBOTIO COPIO B 3a-
BUCUMOCTH OT arpornipuémos B [Ipmmopcko- Kacniickon
TIOAITPOBMHIINN AarecTana.

MaTepuaA " METOABI UCCACAOBAHUS

C y4éTOM BBIIEU3AOSKEHHOTO, AASL PEIIeHIS AQHHOM
mipobaembl, Hamu B 2020—2022 1. 6bIAN TIPOBEACHBI TIO-
AeBBbIe MICCACAOBAHI TI0 CACAYIOIIIETT CXeMe.

®akrop A. Copra: Xasure 28 (cTanaapr), 3epHo-
Tpaackoe 88, Beamkan, ATaman.
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®aktop b. Peryastopsr pocra: 1) Kourtpoas
(o6paboTkra BoAOH); 2) MuBaa-arpo; 3) Merammkc;
4) AALOUT.

BolmeykaszaHHble PEryAsTOPEL POCTA TIPUMEHSIANCDH
AASL TIPEATIOCEBHOM 06PabOTKU 11 COUeTAHNS TIPEATIOCEBHOM
00paboTKN ¢ 00paOOTKON pacTeHUN B a3y KyuleHUs B
CAEAYIOIIINX PEKOMEHAOBAHHBIX A03aX: MuBaa-arpo (15 1/t;
10 r/ra); MuBaa- arpo (15 t/t; 10 r/ra); Meramukce (2 A/T;
0,2 a/ra); Aanout (60 MA/T).

OT1IBIT TI0AEBOTL, pasMep AeAsHOK 50 M?, pasmelieHne
ACASHOK PEHAOMU3U-POBAHHOE, & IOBTOPHOCTD - YeThIPEX-
KpaTHasl.

[NocTaHOBKA TIOAEBOTO 9KCIIEPUMEHTA BHIIIOAHEHA B
COOTBETCTBUM C METOANYECKUMU yKasanusMu b. A. Aoc-
rexona [4].

Pe3yAbTaThl HCCACAOBAHUS
U UX 00Cy>KACHHE

VccaeAoBaHNS TIOKA3aAN, YTO MAKCUMAABHbIC 3HAYe-
HI1 TIAOIIAAY AMCTOBOT 1ToBepxHOCTH, Y10 1 HaroTAeHIS
CYXOTO BellecTBa HAOAIOAAAMICH TIPM 00PaOOTKe PeryAs-
TOpoM pocTta Meramuke (A03a 2 A/T) — COOTBETCTBEHHO
48,8 toic. MY/ra, 2,94 t/™*-cyT. m 7,0 T/ra. TlpeBbimennst
B CpaBHEHNN C KOHTPoAeM (00pab0TKa BOAOT) COCTABMAN
6,3; 9,3; 11,1%, ¢ AarHBIMI BTOpOTO Bapuanta (MuBaa-
arpo) — 2,3; 2,4 1 4,5%, a TI0 CPaBHEHWIO C ACASIHKAMH,
rAe 06padoTKy 1poBoaran Aasbutom — 4.,3; 5,0 1 9,4%
COOTBETCTBEHHO.

B IIpOBeAEHHBIX MCCACAOBAHMAX KPOME TOTO BBLIB-
AEHO, YTO HAnOOABIIIVE TTOKA3aTeAN (POTOCHHTETHIECKON
AESITEABHOCTH (32 NCKAIOUEHMEM BAPHMAHTA, TAe 00padoTKa
ObIAQ TIPOBEAEHA C BOAOIL) COPTA 3€PHOBOTO COPro cop-
MUPOBAAW TIPU COYETAHWN TPEATIOCEBHOM 00PabOTKI C

00paboTKOM pacTeHui B pase KyIieHust. Tak, Ha ACASTHKAX
TiepBOro BapuaHTa (06paboTKa BOAOIL), B CPEAHEM TIAOIIAAD
AUCTBeB OblAd Ha yposHe 46,0 Tbic. M%/ra, 4nCTast 1po-
AYKTUBHOCTB (poTocutTesa 2,70 1/ M?-CyT., @ HAKOIIACHE
cyxoro Bemtectsa — 6,3 1/ra (puc. 1-3).

OTU AaHHBIE TIpU 00paboTKe peryAsTopoM Musaa-
arpo (ao3amu 2 A/t 1 0,2 A/Ta) COCTABUAY COOTBETCTBEHHO
48,4 tbic. M*/ra, 2,94 1/ M*-cyT., 7 T/ra.

CpeAr COPTOB 3ePHOBOTO COPrO AOCTaTOYHO BBICO-
K€ TIOKa3aTeAN CAOKMANCDH Ha T10CeBaX COPTOB Beamkan
1 ATamaH.

B mccaeAOBaHMSIX YCTAaHOBACHO, YTO B CPEAHEM 3d
TOABI IIPOBEACHNISI [IOAEBOTO SKCIIEPUMEHTA YPOXKAITHOCTD
3€pPHOBOTO COPrO B CPEAHEM Ha KOHTPOABHOM BapuaHTe
cocraBuAa 4,14 t/ra (mabauua).

[Ipu 06paboTke peryasTopom Mupaa-arpo oHa Io-
BBICMAACH HA 15,5%), B cAyuae IIPUMEHEHUsI CTUMYASITOPA
Meramuke — Ha 15,4%, a Ha BapuaHTe C PEryAsITOPOM
Aapbut — Ha 5,8%. B cpeaHeM 110 OIIBITY, HAMOOABIIIYIO
YPOKaitHOCTb 3epHa copMupoBaa copt Ataman — 4,95
T/Ta, NpeBbIlIeHNe ¢ AAHHBIMU cTaHAaprta (Xasue 28)
coctaBuao 25,6%, 10 CPaBHEHUIO C AAHHBIMEU COPTOB
3epnorpaackoe 88 u Beankan — 12,2 u 5,8% coot-
BETCTBEHHO.

Haunboaee npuemaemoe 3HavdeHue, Ha yposHe 4,78
T/Ta OTMEUEHO Ha AEASIHKAX C cOpToM BeamxaH. Kpome
TOTO, B TIOA€BOM IKCIIEPUMEHTE BbISIBACHO, YTO MAKCUMAAb-
Hble YPOJKallHble AAHHbIE (3a ICKAIOUeHIeM KOHTPOABHOTO
BAPUAHTA) Y COPTOB 3€PHOBOIO COPrO HAOAIOAAAUCH 1P
ABYXKPATHOM KCIIOAB30BAHUU IIPEIIapaToB pocTa (CM.
maoauyy).

Tak, Ha BapmaHTax ¢ peryasropamu pocta Mupaa-
arpo, MeraMukc 1 AAbOUT, CpeAHsIsl YPOKaHOCTb HAaXO-
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Puc. 1. MaKcumanbHas nnowagb AMCTOBOM NOBEPXHOCTU NOCEBOB 3€PHOBOFO COPFo, ThiC. M?/ra:
[0 — npeanoceBHas o6pa6oTka; [l — npeanoceBHas o6paboTKa c 06paboTkoi B hasy KyleHus
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Puc. 3. HakonneHue cyxoro BewecTBa noceBamu 3epHOBOro copro, T/ra:
[0 — npeanocesHas o6pa6oTka; [l — npeanoceBHas 06paboTka c 06paboTKoi B (ha3y KyuieHus
BinsiHue perynsaTopoB pocTa Ha YPOXKaNHOCTb 3epHa COPTOB 3@PHOBOrO COpro, T/ra
. c Toa c
CTYASTO 0CTa opT CAHSIST
e p P 2020 2021 2022 P
1 2 3 4 5 6
OanorpaTHas 06paboTKa
Xazune 28 Kontpoab (06paboTka BOAOT) 3,74 3,25 3,88 3,62
Musaa-arpo (ripeariocesHast 06padotka, 15 1/1) 4,19 3,75 4,35 4,10
Meramukc (ripeArtoceBHast 06paboTKa, 2 A/T) 427 3,87 4,42 4,19
AapbuT (11peaniocesHast 06pabotka, 60 MA/T) 3,96 3,50 4,10 3,85
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3epuorpaackoe 88 | Konrpoab(o6paboTka BOAOLL) 4,14 3,76 4,30 4,07
Musaa-arpo (ripeariocesHast 06padorka, 15 r/1) 4,58 4,26 4,87 4,57
Meramukc (pearioceBHast 00padoTKa, 2 A/T) 4,70 4,40 4,99 4,70
Aap6uT (TpearniocesHast 06pa6oTka, 60 MA/T) 435 3,98 4,57 4,30
1 2 3 4 5 6
Beaukan Kontpoab (06paboTka BOAOT) 437 3,99 4,55 4,30
Musaa- arpo (ripeariocesHast 06paboTka, 15 r/1) 4,86 4,48 525 4,86
Meramukce (ripeariocesHast 00paboTKa, 2 A/T) 4,99 461 5,37 4,99
Aanburt (mipearniocesHast 06padorka, 60 Ma/T) 4,60 4,23 4,86 4,56
ATtaman Kontpoas (06pabotkra BOAOT) 4,59 4,31 4,87 4,59
MunBaa- arpo (rpearocesHast 06paboTka, 15 1/1) 5,08 4,82 5,48 5,13
Meramuke (TipearioceBHast 00paboTKa, 2 A/T) 5,17 497 5,60 525
Aapbut (rpeariocestast 06padoTka, 60 MA/T) 4,81 4,54 5,18 4,84
HCP,, 0,04 0,05 0,08
AByxKpaTHast 00paboTKa
Xasune 28 Koutpoab (06paboTka BOAOIT) 3,68 3,30 3,92 3,63
MuBaa-arpo (mpearocesHast 06pabdotka, 15 1/1) 4,43 4,06 4,68 4,39
Meramuke (rpeaArioceBHast 00paboTKa, 2 A/T) 4,49 417 4,80 4,49
AapbuT (rpeariocesHast 06pa6oTka, 60 MA/T) 422 3,78 4,47 4,16
3epHorpaackoe 88 Konrpoab (06paboTka BOAOIL) 4,17 3,75 4,38 4,10
Musaa-arpo (1ipeariocesHast 06pabdotrka, 15 r/1) 4,79 4,50 5,12 4,80
Meramukce (1ipeaAriocesHast 00paboTKa, 2 A/T) 4,85 4,63 5,24 491
Aanburt (mipearnocesras 06padotka, 60 Ma/T) 4,59 424 4,81 4,55
Beankan KonTpoab (06paboTka BOAOT) 4,45 4,00 4,62 4,36
Musaa-arpo (mpearnocesHast 06padotka, 15 1/1) 5,10 4,79 5,53 5,14
Meramuike (ripearioceBHast 00paboTKa, 2 A/T) 5,18 4,98 5,62 5,26
AapbuT (1peariocestast 06pa6oTka, 60 MA/T) 4,85 4,50 525 4,87
Ataman KonTpoab (06paborka BOAOI) 471 4,29 4,94 4,65
Musaa-arpo (mpearnocesHast 00padotka, 15 r/1) 5,37 5,06 5,79 5,41
Meramukc (ripearioceBHast 00padoTKa, 2 A/T) 5,50 517 5,87 5,51
Aap6uT (rpeaniocesHast 06pa6oTka, 60 MA/T) 5,07 4,79 541 5,09
HCP, 0,03 0,07 0,08
AMAACH B IIpeacrax 4,93; 5,04 u 4,07 1/ra, IIpeBblIIeHUs C BriBOABI

AQHHBIMU OAHOKPATHOTO TIPMIMEHEHNS TIPeTiapaTtos PocTa
COCTABUAM COOTBETCTBEHHO 5,8; 5,4 1 6,6%.

CpaBHUTEeABHbBIE A2HHBIC COPTOB IO YPOXKATHOCTH
Ha TIepBOM (OAHORPATHOE TIPUMEHEHVIE) 1 BTOPOM (ABYX-
KpaTHOe TIPUMeHeHVe) BAPUAHTAX OIIbITA TTOKA3AAM, YTO
BO BTOPOM CAy4dae YpPOSKAallHOCTb yBEAMYMAACh Ha 5,8;
4.1449u4,4%.

TTOABOASL UTOT BBIIIEN3AOKEHHOMY CACAYET OTMETUTD,
YTO B yCAOBMSIX [IpmMopcro-KacrmiicKo mOATIpOBUHIINT
Pecrry6amku Aarectan HanOoabias 3¢eKTHBHOCTD IIpe-
TapartoB PocTa OblAAd AOCTUTHYTA IIPU ABYXKPAaTHOM IIpU-
MeHeHNH rperapara Meramukce (IpeArioceBHOM 06paboTKe
CeMsIH, AO30M 2 A/T, 2 TarkKe 00pabOTKa BEreTUPYIOLINX
pactenni B chase KytiieHust, A03071 0,2 A/ra). MaRCUMAABHYIO
TIPOAYKTVIBHOCTD Ha CBETAO-KAIITAHOBDBIX ITOYBAX BBIIIEYKa-
3aHHOTO PEerroHa 00eCTIe AN COPTa BeAnkaH 1 ATaMaH.
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IMPROVEMENT OF THE TECHNOLOGY OF CULTURING GRAIN SORGO VARIETIES
ON LIGHT-CHESTNUT SOILS OF THE PRIMORSKO-CASPIAN SUBPROVINCE
OF THE REPUBLIC OF DAGESTAN

According to many authors, the main source of replenishment of concentrated, succulent and roughage, along with
corn in many irrigated areas of the North Caucasian Federal District, can be sorghum. At the same time, it should
be noted that this crop in many regions (including the Republic of Dagestan) has not received proper distribution,
due to the lack of high—yielding varieties and insufficient development of cultivation technology elements.
In this regard, the study of the comparative productivity of grain sorghum varieties against the background
of treatment with various growth regulators, on slightly saline light chestnut soils of the Primorsko—Caspian
subprovince of Dagestan, is relevant. The purpose of the research is to study the productivity of grain sorghum
varieties depending on the treatment with various growth regulators in the Primorsko—Caspian sub—province
of Dagestan. Studies have shown that the highest values of leaf surface area, NPP and dry matter accumulation
were observed when treated with growth regulator Megamix (dose 2 |/t) — respectively 48.8 thousand m?/ha,
2.94 g/m? day and 7 t/ha. The difference with control (treatment with water) was 6.3; 9.3; 11.1%, with the data
of the second variant (Mival-agro) — 2.3; 2.4 and 4.5%, and compared with the plots where the treatment
was carried out with Albit, respectively 4.3; 5.0 and 9.4%. The maximum photosynthetic activity of the grain
sorghum variety was formed with the double application of growth regulators. Against the background of the use
of growth regulators Mival-agro and Megamix, the maximum yield data was noted. The varieties Ataman
and Velikan formed the highest grain yield.

Key words: grain sorghum, Primorsko—Caspian subprovince of the Republic of Dagestan, varieties, growth regulators,
leaf area, net photosynthesis productivity (NPP), yield.
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Winter wheat is considered as the most important food crop in Russia, providing daily protein and food calories. The current study was
conducted at the Federal Research Center Nemchinovka, in the Central Non-Black Earth region of Russia, over a period of 2 years
(2021 to 2022) and aimed at evaluating the reaction of winter wheat varieties according to cultivation technologies at a different level
of intensity i.e. basic, intensive and high intensive. The cultivation technologies included fertilizers, pesticides and growth regulators
at different combinations and concentrations. Treatments included fertilizers, pesticides (fungicides, herbicides, insecticides) and
growth regulators in different combinations and concentrations. Three varieties of winter wheat have been studied: Nemchinovskaya
85, Moskovskaya 40 and Moskovskaya 27. Yield performances and grain quality (measured through protein and gluten content)
were determined according to the tested cultivation technologies. The results showed that the cultivation technology affected
grain wheat productivity and quality on all varieties studied, since the highest yields were obtained using high intensive cultivation
technology for all varieties studied, Nemchinovskaya 85 increased a yield of 1.14-3.1 t/ha, Moskovskaya 27: 0.64-3.62 t/ha and
Moskovskaya 40: 0.71-3.21t/ha. The tested cultivation technologies demonstrated that high intensive cultivation technology
increased wheat quality. The highest protein content (17,1%) was recorded in Nemchinovskaya 85 variety. The present results give real
opportunities for a large-scale application of the tested cultivation technologies in different agricultural lands of Russia.

KnioueBble cnoBa: winter wheat, technologies, grain yield, mineral fertilizers, wheat productivity,

Introduction

Grain is known to be the most important part of the
global agricultural economy. Its level of production ensures
the food security and well-being of countries, as well as the
ability to increase the economic and political importance
of the States in the world community [1].

Grain occupies the first place in the human diet and is
an indispensable food for animals. In recent years, the area
sown with cereals in the world amounts to 777-788 mil-
lion hectares. China, Russia and the United States occupy
50% of the total area of cereals cultivated in the world [2].

Winter wheat is one of the most important, valuable
and productive grain crops. Its value lies in the fact that the
grain is characterized by a high content of protein (16%)
and carbohydrates (80%), together with spring wheat it
is widely used in the baking industry, pasta, confectionery
(3, 4].

Efficient grain production in the non-Chernozem
zone of the Russian Federation and obtaining high-quality
products is possible only taking into account the zonal
features of the territories, modern technologies in agricul-
ture, changing climate factors and the phytopathological

22

winter wheat varieties, non-chernozem zone.

situation in the region. It is equally important to consider
the changing requirements for the development of new
varieties of grain crops and their seed production [5].

Improvement of winter wheat cultivation technolo-
gies and adaptation of these technologies to the conditions
of the Central Non-Chernozem Region on soddy-podzolic
soils should be carried out in combination with the inclu-
sion of such technological methods as fertilizer application
based on soil and plant diagnostics, the use of plant seeding
rates, the use of an integrated system plant protection and
other technological solutions.

Grain production remains one of the main problems
of agriculture in Russia. The planned growth of its produc-
tion should also be contributed by the central regions of
the non-Chernozem Zone, which provide a gross harvest
of more than 2 million tons [6], 15 tons per hectare.

Winter wheat is of great importance in grain produc-
tion in Russian Federation. It occupies a significant share
in the structure of crops among cultivated grain crops.
It is grown on an area of more than 10 million hectares,
determining the gross grain harvest with fluctuations
over the years from 34.1 to 63.8 million tons with a yield
of 2.1-3.4 t/ha [7]. Wheat was cultivated in the year
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2021 about an area of 220,76 million hectares and was
the second-highest cereal crop which the production of
770,877 million tons [8].

In the Moscow region, winter wheat is sown on an
area of more than 80 thousand hectares, and the yield
is about 3 t/ha [9]. This is far from the potential of this
culture. Governor of the Moscow Region A. Yu. Vorobyov
[10] set the task of increasing the area under winter wheat
to 150,000 hectares. A significant contribution to solving
the problem should be outside, new intensive varieties
of winter wheat. According to [11], purposeful breeding
work carried out over 100 years to improve this crop and
adapt it to the climatic conditions of the Moscow region,
made it possible to obtain 11-14 t/ha of grain on the soils
of the region [6, 12].

The founder of plant immunity to infectious diseases
is N. L. Vavilov, and he also pointed to the genetic speci-
ficity of varieties to the conditions of mineral nutrition.
Subsequently, this direction was developed in the works
of [13, 14] and their students. Therefore, using the expe-
rience of previous researchers, a very topical issue is the
development of more advanced technologies for growing
winter crops to ensure high grain yields in the conditions
of the Central Non-Black Earth Region.

The productivity of agricultural crops depends on
many factors. Among the most important are agro-climatic
and soil conditions, the creation of varieties resistant to
biotic stresses, systems of mineral nutrition and plant pro-
tection. To achieve a higher grain yield, several measures
and methods of caring for winter wheat crops should be
applied, which are aimed at creating conditions that en-
sure greater plant safety in the autumn-winter periods and
spring-summer. In the system of measures for the cultiva-
tion of high-quality winter wheat, cultivation technologies,
new highly productive winter wheat varieties, complex
plant protection are an obligatory link. Breeders of the
“Federal Research Center “Nemchinovka” acad. [11, 13]
and his school make a great contribution to the creation of
new highly productive winter wheat varieties of universal
purpose for the Central region of the Non-Black Earth re-
gion. Plant protection provides reliable prevention of crop
loss due to pests, diseases and weeds at minimal cost [14].

The purpose of this research was to investigate the
responsiveness of winter wheat varieties to variable-
intensity cropping technologies and the use of mineral
fertilizers to increase grain production and quality in the
non-chernozem zone of the central region of the Russian
Federation.

Materials and methods

The research was carried out in 2021-2022 based
on the field experimental station of the Federal Research
Center “Nemchinovskaya”. The field experimental sta-
tion of the Federal Research Center “Nemchinovskaya” is
in the usual conditions of the non-Chernozem zone for
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the central region of the Russian Federation. The climate
of the Moscow region is moderately continental. The air
temperature in the territory of the Moscow region is quite
uniform, especially in the early winter period.

In winter, the plants remained in good condition, the
spring conditions allowed the plants to develop normally.
Snow cover established in the second decade of December
with daily mean air temperature fluctuations ranging from
—3.7°Ct0-5.3°C. The soil temperature at the tillering node
approached zero. The winter months (January and Febru-
ary) were snowy. The maximum amount of precipitation
in the form of snow was recorded in the second decade of
February — 32.3 mm. The average monthly temperature
in the coldest month decreases down to =10 and —11°C.
Low negative air temperatures cause almost annual freez-
ing of soils in winter up to 60-70 cm. In July, the average
monthly air temperature is 17-18 °C. The duration of the
period with positive temperatures is 206-216 days. The
development of winter wheat plants due to hydrothermal
conditions in the autumn-winter period, mainly due to the
accumulation of moisture, was more intense. However, it
is worth noting the period of lack of humidity and drought
in the third decade of June (2.1 mm of precipitation) and
the first two decades of July (20.5 mm).

The winter wheat varieties used were placed in crop
rotations developed, based on the best predecessors to
maximize yield potential. Crop rotation with a rational al-
ternation of cultivated crops provides a high agrotechnical
level for all crops included in it. Due to the change in crops
that differ in their biological characteristics, requirements
of growing conditions and effects on soil regimes and
properties, reduced level of weeds, contamination of the
soil by pests and diseases, favorable water, microbiological
and nutritional regimes have been created. As the most
appropriate organizational, economic and soil-climatic
conditions, crop rotation was chosen: busy fallow — winter
cereals — spring cereals — legumes — spring cereals. The
predecessors of winter crops in the experiment were an-
nual grasses.

The experiments were carried out according to a two-
factor scheme. In 2021 and in 2022, in accordance with the
State Order of the Ministry of Education and Science 151
and subject No. 0608-2021-0014, winter wheat varieties
Moskovskaya 27, Moskovskaya 40, Nemchinovskaya 85
(factor A) were placed in experimental variants that differed
in the level of application of mineral fertilizers and phy-
tosanitary products - basic technology (1), intensive (2),
high intensity (3) (factor B). The sowing was carried out
with the standards of 5 million seeds in germination per ha.

1. Basic technology — The doses of fertilizers were
NeoPoKoo (NmeKg0 — the main application, N30 — in
the spring to tillering).

2. Intensive technology — Fertilizer application doses

were N P, K (N, P, K, — the main application, N in

23



O6uwee 3emnenenve, pactTeHNEBOACTBO

the spring in tillering, N,  in the booting phase, N, ) — in
earing according to plant and soil diagnostics).

3. High-intensity technology — Fertilizer application
doses were N P, K . (N, P, K — main application,
N,, in spring in tillering, N, /in the booting phase, N, —in
heading according to plant and soil diagnostics).

Spraying of crops was carried out by “Amazone US
-605”. Varieties of winter crops were sown according to
the predecessor of annual grasses on September 07, 2020
(field No. 5); field area — 1.5 ha, under experiment — 1.2
ha, the total size of the plot for each technology is 40 m?,
the accounting area is 10 m? and on September 13, 2021
(field No. 2); field area — 2 ha, under experiment — 1 ha,
the total size of the plot is 160 m?, the accounting area for
varieties is 30 m?; the repetition is four times.

Preparation of the field for sowing included plowing
green manure and harrowing. Cultivation to a depth of
10-12 cm. Mineral fertilizers were applied at the planned
yield level (basic 4-5 t, intensive 6-8 t, high intensity 8-10
t/ha), cultivation to a depth of 4-5 cm with rolling (Katros).
Sowing of winter wheat was carried out with an Amazone
D 9 seeder. The seeding rate for winter wheat varieties was
5 million germinating grains per ha. Harvesting was car-
ried out by direct combining with a Sampo-500 combine.

During the years of research, observations were made
of the water regime, agrophysical properties, the content

Table 1. Changes in the agrochemical parameters
of soddy-podzolic soil (field No. 2 and 5
of the crop rotation)
Index 2020-2021 | 2021-2022

pH, 4.4 5.7
Hydrolytic acidity, mgeq/100 g of soil 4.18 1.34
P,O, content, mg/kg (according to 171 316
Kirsanov)

K,O content, mg/kg (according to 157 125
Kirsanov)

Ca*? content, mmol per 100 g of soil 6.88 7.42
Content of Mg*?, mmol per 100 g of 1.86 2.13
soil

of nutrients in the soil, phytometric and photosynthetic
parameters of plants (according to generally accepted
GOSTs). The structure of the crop, the yield of winter
wheat per plot varieties, separately for each technology,
the content of NPK in soil and grain, the content of crude
protein, grain nature were determined according to existing
methods and GOSTs. Statistical processing of the research
results was performed according to B. A. Armor (1985) in
the computer version of “AGROS” 2.07.

Results and discussion

According to the results of the survey of the fields
where winter wheat was grown (fields 2 and 5 of the crop
rotation), the agrochemical indicators of the soil (pHm,
hydrolytic acidity, content of mobile forms of phosphorus
and potassium) changed significantly (Table 1). Accord-
ing to the reaction of the soil environment, acidification
occurred from 4.4 to 5.7 units i.e. the soil was character-
ized by a strongly acidic to moderately acidic reaction of
the soil environment. As a result, the hydrolytic acidity
indicator changed from 4.18 to 1.34 meq/100 g, which
predetermined a decrease in hydrogen ions in the soil
absorbent complex. The mobile phosphate content has
almost doubled from 171 mg/kg in 2021 to 316 mg/kg
in 2022. However, the availability of P,O. is still qualified
as high. According to the technologies, the soil supply of
mobile potassium has improved, which corresponds to its
increased content. The soil supply of mobile potassium has
not improved over the years and amounted to 157-125
mg/kg, respectively, depending on the technologies but
still corresponds to its increased content.

Thus, the conducted survey showed that the soil area
requires maintenance liming, the use of organic fertilizers,
and highly concentrated phosphorus fertilizers.

Observations of the nitrate nitrogen content in the
topsoil (0-20 cm) of the experimental variants showed
(Table 2) that the nitrate nitrogen content throughout the
growing season of the winter wheat crop varied depending
on the technology used, differing in the level of application
of nitrogen fertilizers.

Table 2. Dynamics of the content of the main nutrients (mg/kg) in the arable soil layer (0-20 cm) in 2021
Development phase
Variety Technology Tillering Ear swelling Heading

N-NO, P,0, K,0 N-NO, P,0, K,0 N-NO, P,0. K,0

1 114 363 154 15.4 345 137 5.7 326 104

Nemchinovskaya 85 2 20.7 380 153 23.7 361 141 5.9 339 124
3 26.2 403 177 28.4 382 148 5.5 352 141

1 11.7 309 138 16.5 272 103 6.1 277 91

Moskovskaya 27 2 21.5 324 151 22.4 274 132 6.1 260 127
3 253 369 161 27.2 372 158 5.9 255 140

1 112 297 123 14.8 283 118 5.8 286 112

Moskovskaya 40 2 223 313 166 24.9 300 152 5.6 304 146
3 27.7 339 199 20.1 301 169 6.2 208 147

Note: 1 — basic; 2 — intensive; 3 — high intensity technology.
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Table 3. Dynamics of the content of the main nutrients (mg/kg) in the arable soil layer (0-20 cm) in 2022
Development phase
Variety Technology Tillering Ear swelling Heading
N-NO, P,0, K,0 N-NO, PO, K,0 N-NO, PO, K,0
1 7.4 363 154 5.4 345 137 6.9 326 104
Nemchinovskaya 85 2 7.2 380 153 7.1 361 141 7.9 339 124
3 10.2 403 177 8.4 382 148 11.5 352 141
1 7.6 309 138 6.0 272 103 7.1 277 91
Moskovskaya 27 2 7.5 324 151 6.1 274 132 7.1 260 127
3 9.3 369 161 8.6 372 158 8.0 255 140
1 6.5 297 123 6.0 283 118 5.6 286 112
Moskovskaya 40 2 7.7 313 166 9.0 300 152 5.6 304 146
3 7.9 339 199 10.0 301 169 7.9 208 147

In the tillering phase in the topsoil under the crops,
the amount of nitrate-nitrogen on the basic technology
was at the level of average availability and amounted to
11.2-11.7 mg/kg. The availability of nitrates on intensive
and high-intensity technologies varies between 20.7-27.7
mg/kg and corresponded to a high content. Fertilization
with nitrogen in the spring allowed to maintain the nitrate
nitrogen content of the soil on the basic technology at the
average supply level (14.8-16.5 mg/kg) at the beginning
of the growth phase. priming, intensive and high intensity
technology — high intake, 22.4-24.9 mg/kg and 27.2—
29.1 mg/kg respectively. At the heading stage, the content
of nitrate nitrogen in the topsoil of the soil decreased due
to the large vegetative mass of winter wheat and, according
to the technologies, was noted at the level of 6 mg/kg.

The nitrate nitrogen content in the topsoil (0-20 cm)
throughout the growing season of winter wheat cultivation
was in the low content, i.e. up to 10 mg/kg (Table 3). This
low nitrogen content is due to the low temperatures in
May (9.1; 11.2; 10.9°C), which prevented the growth
and development of the plants. But to some extent it has
increased with an increase in intensity for all technologies
and in all phases of development. According to the work
program for winter crops, fertilizer was applied with a
content of nitrogen 10%, phosphorus 26%, potassium
26%. In the fall, the nitrogen was depleted, in the spring,
samples were taken before spreading (tillering). After that,
a top dressing with ammonium nitrate was performed and
after 10 days, the second sampling period. In the soil, a
low nitrogen content (output in the tube) was observed. At
the third term (heading), the soil again has a low nitrogen
content, while in plants it is sufficient for development.
Regarding phosphorus and potassium, it can be said that
their content is in the group of 250 mg/100 g and average
80-120 mg/100 g of soil respectively for all phases of
development and studied technologies.

Technologies that mitigate the effects of biotic and
abiotic stresses should increase wheat yields. Application
of numerous cultivation technologies, mineral fertilizers
and modern pesticides on winter wheat is one of the
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most promising areas of the latest technology in wheat
production. Fungicides remain a vital solution to the
effective control of plant diseases, which are estimated to
cause yield reductions of almost 20 percent in major food
and cash crops worldwide. A photosynthesis increase at the
grain filling stage has a very positive impact on the yield.
Therefore, adjustments of photosynthetic characteristics of
the flag leaf, especially at the late growth stage, have great
potential to reveal the effect of regulation on the yield.

With the basic technology, the photosynthetic
potential was 3.3 million m?ha.day and the net
photosynthetic productivity was 3.5 g/m?-day; with the
intensive technology the photosynthetic potential was 5.4
million m%ha-day and the net photosynthetic productivity
was 4.9 g/m*day while with the basic technology the
photosynthetic potential was 6.0 million m%ha-day and
the net photosynthetic productivity of 6.2 g/m?*.day in
the Nemchinovskaya 85 variety. For the Moskovskaya 27
variety, the photosynthetic potential was 3.1 million m?/
ha/day and the photosynthetic productivity 3.6 g/m*.day
with the basic technology, 4.4 million m%ha-day and 5
g/m*.day respectively photosynthetic potential and net
photosynthetic productivity with the intensive m#ha.day
and 5.4 g/m?day for high intensity technology. for the
Moskovskaya 40 variety, with the basic technology, the
photosynthetic potential was 3.1 million m%ha-day and
the net photosynthetic productivity was 3.4 g/m*day:
4.4 million m%ha-day and 4.7 g/m*day with intensive
technology and 4.9 million m%ha-day and 5.2 g/m?.day
with high intensity technology (Table 4).

Photosynthetic potential and net photosynthetic
productivity increased with increasing level of crop
intensification. With an increase in the cultivation intensity
of the Nemchinovskaya 85 variety, its photosynthetic
potential and net photosynthetic productivity are higher.

Many studies showed the different effects of cultivation
technologies, mineral fertilizers application and protection
means on photosynthetic potential and net photosynthetic
productivity of winter wheat. Findings of [15] have
shown that optimal application of fractionated nitrogen
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Table 4. Photosynthetic potential and net photosynthetic
productivity of winter wheat by varieties and cultivation
technologies (g/m?*day, average for 2021-2022)

Variety Technology Ele /El; 31;122 g/rlrjzl:;iur

1 33 3,5

Nemchinovskaya 85 2 54 49
3 6,0 06,2

1 3,1 3,6

Moskovskaya 27 2 4.4 5,0
3 5,0 5,4

1 3.1 3.4

Moskovskaya 40 2 4.4 4,7
3 49 5,2

fertilizer leads to greater photosynthetic capacity of fag
leaves and grain-filling capacity. With additional applied
fertilizers, the photosynthetic capacity increased by 70.5
thousand m?.day/ha or by 30% [16]. An increase in the
photosynthetic potential to 2449.1-2671.8 thousand m?/
day/ha, has been achieved the use of beans as green manure
[16]. Findings of [17] have shown the greatest values of
the surface of the leaf surface of a plant of winter wheat
reached coloring of the ear — 53.1-55.0 thousand m?/ha;
the photosynthetic potential of 0.82 million m*ha-days,
of 0.91 million. m%ha-days in the varieties Kol'chuga
and Zamozhnist, having exceeded the control by 29.3%
and 28.6% respectively. Nitrogen deficiency has reduced
the photosynthetic activity at light saturation level and
high-N inhibited the net photosynthetic rate significantly
[18]. The results obtained by [19] indicated that the leaf
area was 20.0% greater during the heading-flowering
period compared to the control, ie 14.6% greater for the
biopreparation and 8.3% greater for the pesticide Vincit;

the photosynthetic capacity was 633,360, 686,022,
1,560,384 and 1,104,894 m*/day/ha for the control,
Vincit, Nanosilicon and the biopreparation respectively.
Silicon applied to soil and foliar with potassium @ 36
kg/ha significantly improved net rate of photosynthesis,
spike length, spike weight, number of kernels per spike,
1000 grain weight versus no Si application and insecticide
treatment [20]. [21] showed that 0.006 g/kg of nanochitin
in soil could significantly enhance the yield by 23% for
multi-spike wheat and 33.4% for large spike wheat,
with significant increases of net photosynthesis rate in
flag leaf at the grain filling stage. [17] reported that in
the interphase period of tillering — plant saddles, the
photosynthetic potential of the Kol'chuga variety was 0.82
million m#ha-days, and the photosynthetic potential of the
Zamozhnist variety was of 0.91 million m*ha-days, which
exceeded the control by 29.3% and 28.6% respectively.

The use of timely sowing treatments with phytosanitary
products and mineral fertilizers ensured an increase in the
yield of the studied varieties of winter wheat. In the 2021
year, the best response to phytosanitary products and
mineral nutrition was observed in the Moskovskaya 27
variety (Table 5).

With the basic technology, it was 6.59 t/ha; 9.9 t/ha
with an increase of 3.31 t/ha (50%) at high intensity. The
grain harvest per hectare of Moskovskaya 27 increased with
an increase in the level of cultivation intensification from
7.21 t/ha to 10.83 t/ha. yield was 6.59 t/ha for the basic
technology. The increase in yield was 2.27 t/ha (41.33%)
for the intensive and 3.31 t/ha (50%) for the high intensity.
On average, the Moskovskaya 27 and Nemchinovskaya 85
varieties gave more than 9 tons of cereals per hectare, or
more than 2 t/ha more. In comparison between varieties,
there is a significant increase in grain yield. The yield of the

Table 5. Yields of winter wheat varieties in technologies of varying degrees of intensity, (2021 and 2022)
Variety (Factor A) Technology 2021 2022
(Factor B) Average Yield Supplement to base Average Yield Supplement to base
t/ha % t/ha %
Nemchinovskaya 85 6.44 - - 4.52 - -
2 9.15 2.71 42 5.66 1.14 25.2
9.54 3.10 48 6.43 1.91 42.2
Average by variety 7.65 — — 5.53 — -
Moskovskaya 27 7.21 - - 591 - -
9.96 2.75 38 6.55 0.64 10.8
3 10.83 3.62 50 7.15 1.24 20.9
Average by variety 8.56 — — 6.53 - -
Moskovskaya 40 6.13 - - 4.62 - -
8.81 2.68 44 5.33 0.71 153
9.34 3.21 52 6.24 1.62 35.0
Average by variety 7.44 — — 5.39 - -
Average Factor B 1 2 3 1 2 3
6.59 9.31 9.90 5.02 5.85 6.61
Supplement to base
t/ha - 2.27 331 - 0.83 1.59
% - 41.33 50.0 - 16.53 31.67

26

Teopetnueckue u npuknaaHsie npo6nemsl ANK Ne2 2023



O6uwee semnepenve, pacTeHUEBOACTEO

Moskovskaya 40 variety by technology ranged from 6.13
to 9.34 t/ha. With an increase in cultivation intensity of
the Moskovskaya 40 variety, its yield increased from 8.81
t/ha to 9.34 t/ha, and the yield increase was 2.8-3.21 t/ha
(44-52%) compared to basic technology.

The yield of winter wheat varieties in 2022 increased
with an increase in the level of intensification of their
cultivation (Table 4). The climatic conditions of the year
had a decisive influence on the level of crop yields. Years
characterized by a lack of precipitation, especially in
summer, as a rule, there is a shortage of grain harvest.
However, the implementation of measures for the use of
fertilizers and phytosanitary products made it possible
to ensure the average yield of winter wheat for varieties
up to 5.85-6.61 t/ha of grain respectively in technology
intensive and high intensity. The increase in yield was 0.83
t/ha (16.53%) for the intensive and 1.59 t/ha (31.67%)
for the high intensity.

The findings of [22] identified application of 2%
imidacloprid controlled-release granule and 0.2%
imidacloprid pesticide-fertilizer controlled-release granule
on winter wheat as an effective way to enhance the pesticide
utilization rate and ensure adequate yield. Yields from low
fertilized or unfertilized fields do not show an increase
progress in yield significantly [23]. The results of [24]
corroborate our study when he suggests that high-input
production technologies were more profitable because
the resulting increase in wheat seed yield. The findings of
[25] indicated that a decrease in input level of N fertilizer,
fungicides, growth regulator resulted in loss of productivity.
Wheat yield increase has generally been accompanied by
an increased input of external resources such as mineral
fertilizers and pesticides [26]. [27] found that the use of
herbicides, fungicides, and growth regulators reduces foliar
disease severity.

In contrast, [28] suggested that that reducing the
use of herbicides by up to 50% could maintain crop
production. The results of [29] showed that the application
of sulfonylurea herbicide induced a chemical stress on
winter wheat plants. [30] suggested that if pesticides are
used in a timely fashion and at the appropriate stage, their
use may be greatly reduced with the help of an insect-
trapping lamp.

Conclusion

Timely implementation of technological methods
allowed plants to develop better with optimal agrophysical
parameters of the soil. At the same time, the plants had
a strong root system, bushiness and greater resistance
to stress factors. The apparent density according to the
options corresponded to the optimal values of 1.09-1.18
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g/cm’ in the tillering phase, 1.17-1.27 g/cm’ in the tube
exit phase and 1.26-1. 33 g/cm’ in the heading phase.

The soil moisture index under the varieties of winter
wheat according to the technologies was close to the long-
term average values, that is, in general, in the horizon of the
topsoil from 0 to 20 cm, the humidity was sufficient for the
entire growing season. In the tillering phase, soil moisture
was 20-23% and moisture reserves were 17-20.9 mm; in
the start-up phase, 15-18% and 12-16%, respectively;
heading, 13-15% and 12-14%.

During this period, the air temperatures were high
during the day — up to 37°C. The average values of
the air temperature were 15-18 °C (second and third
decades of July). In terms of nutrient availability in the
soil, years of experience have been favorable. The nitrate-
nitrogen content increased with the growth of technology
intensity and varied in the out-tube and grain-filling
phases according to the varieties within the limits of high
availability — 28-29 mg/kg.

The phytosanitary state of the crops was satisfactory.
Protective measures have ensured their high biological
effectiveness against pests, diseases, and weeds, it has
reached 80-99%.

The yield of agricultural crops is an integral indicator
reflecting all the factors of growth and development
of a given crop. Cultivation technologies are designed
to provide plants with near-optimal requirements for
soil preparation, timing and quality of sowing, level of
nutrition (soil fertility), timing and quality of harvest.
With an increase in the intensity of technology, the yield
of the Nemchinovskaya 85 variety increased from 42 to
48%, Moskovskaya 27 — from 38 to 50%, Moskovskaya
40 — from 44 to 52% in 2021 and an increase in yield of
10.8-20.9%, 15.3-35.0% and 25.2-42.2% respectively
for varieties Moskovskaya 27, Moskovskaya 40 and
Nemchinovskaya 85 in 2022. The yield of varieties by
high technology intensity fluctuated between 6.24 and
10.83 t/ha at a sowing rate of 5 million germinating seeds
per hectare.

Modern cultivation technologies and application of
mineral fertilizers have positive repercussions on wheat
production worldwide. With an increase in intensity of
cultivation of winter wheat varieties, protection treatments
system using several active molecules including fertilizers,
fungicides, herbicides, insecticides, and growth regulators,
at indicated concentrations, offered optimal protection
against diseases and increased yield by 10,8 to 52%.
The current results open real opportunities for a large-
scale application of used the cultivation technologies
and mineral fertilizers in different regions of Russia and
Moskovskaya 27 could offer high productivity.
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BJINAHUE TEXHOHOI’V!I?I BO3AEJIbIBAHNA N NPUMEHEHWUSA
MWHEPAJIbHbIX YAOBPEHN HA YPOXXAMHOCTb N KAHECTBO COPTOB
o3mvion NWEeEHULUbI B HEHEPHO3EMHOW 30HE POCCUN

O3umas nweHnya cYATaeTCs BaXXHENLLEV MPOA0BOSILCTBEHHOM KYbTypor B Poccum, obecrneyqnBaroLLer CyTO4HYH
noTpebHocTb B berke v NULLEBbIX Kanopusx. HacTosLwee nccnepoBarvie nposoaunocs B PepepansHOM MCCre[o—
BaTenbCKoM LeHTpe «HemumHoBkay B LleHTpansHom HevepHosembe Poccum B Tedenmne 2 net (c 2021 no 2022 r.)
Y HanpaBeHo Ha OLEHKY peakuumy CopTOoB 03MMOW MLLEHWLb] H8 TEXHOI0MY BO3AEbIBaHWS MPY PA3HOM YpPOBHE
WHTEHCUBHOCTU, TO €CTb 6a30Bbi, UHTEHCUBHbIV 1 BbICOKOMHTEHCUBHBIN. TEXHOOMY BO3L[EbIBEHNS BKITKOYam
yaobpeHus, mecTymabl v PErynaTopkl pOCTa B PasnyHbIX COHETaHUAX M KOHLEeHTpaumsax. ObpaboTku BKIOYam
yRobpeHua, nectyuynabl (byHruumabl, repbuumabl, MHCEKTULMABI) Y perynsaTopbl POCTa B Pa3nniHbIX KOMBUHaLUMSX N
KOHUEeHTpauusx. bbinv nayveHsl Tpyu copta o3umon niuerHnbl: HemynHosckas 85, Mockosckas 40 n MockoBckast
27. YpoxaHocTb 1 ka4ecTBo 3epHa [ro cogepxaHuio 6erka v KnevikoBUHbI] orpeaensinmg rno anpobupoBaHHbIM
TEXHOOrMAM BO3A€erbIBaHVS. Pe3ynbTaThbl Mokasanu, YT0 TEXHOOrvisi BO3AE/bIBaHWUSA MOBUANE Ha MPOAYKTUBHOCTb
1 Ka4eCTBO 3epHOBOV MLUEHWLb! HA8 BCEX U3YHEHHbIX COPTaXx, Tak Kak HamborbLLIas ypoxXarmHOCTb bbiia nonyyeHa
rpyi BbICOKOUHTEHCUBHOW TEXHOIOMV BO3[ENbIBAHWS 10 BCEM M3y4YaeMbiM copTaMm, HemynHoBckas 85 nosbicuna
ypoxaviHocTs Ha 1,14-3,10 7/ra, Mockosckas 27: 0,64-3,62 1,/ra n Mockosckas 40: 0,7 1-3,21 1/ra. Vic—
MbIT@HHbIE TEXHOIOMMY BO3[EbIBaHWS NOKA3aiu, 4T0 BbICOKOMHTEHCUBHAS TEXHOOMVisSi BO3AE/bIBaHWUSA NMOBbILLAET
Ka4ecTBo nLuenvLbl. HanbonbLuee cogepxaHue benka (17,1%] otmedeHo y copta HemunHosckas 85. [NonyyeHHbie
pesynbTaThl OTKPbIBAKOT pearbHble BO3MOXHOCTY 451 MacLLUTabHOro npyuMeHeHns arnpobupoBaHHbIX TEXHOIOM
BO3[e/bIBaHWUSA Ha Pa3InNYHbIX CETbCKOX03NCTBEHHbIX yroabsx Poccum.

KE\] words: 031Mas NweHnLa, TEXHOMNOr s, MuHeparlbHble ynoﬁpeva, YPOXXaMHOCTb MLUEHWULIbI,
COpTa 03MMOW MLLUEHWLbI, HE4epHO3eMHas 30Ha.
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O6wee semnegenne, pacTeHUEBOACTBO

bunoypnobpexuns n mnHepasnbHoe nNnUTaHne —
OCHOBa Ypo)XxaluHOCTN TBEpPAOMN MNiueHUYbl B 30HE
YyepHo3ema toxxHoro Hmxuero MNMoBomkbsa
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T®eneparnbHbIf HayHYHbIV LIEHTP arpo3Kos10riv, KOMIMIEKCHLIX Menmopaumi
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lposedeHHbIli 3KCnepumMeHm No380AUN pa3pabomams HoBble NOOX00bI MeXHON02UYeCKUX NpueMax pocma ypoxaliHocmu copmos
Aposoli u 03umoli meepdoli nweHuyb! Ha oHe cO30aHuUs NPednoChIIOK COXPaHeHUs ecmecmBeHH020 N1000podus no4ssl. Hapady
C palioHUpoBaHHLIMU cOpMamu, 6biIU U3yYeHbl NepcneKmuBHbsIe Copma nweHuysl Ha oHe npumeHeHUs 6uoy0obpeHul H08020
noKosieHUs U pa3pabomarHsix 003 MUHePANbHO20 NUMAHUS Nod 3anJaHUPOBAHHbIE YPOBHU ypoxaliHocmu. B kayecmse, Hapady
¢ copmamu meepdoll nuweHuybl, KOMopble NPUHAMbI 015 patioHUPOBAHUS NO 8 pe2uoHy, BbIGPAU COBPEMEHHbIe COpMa, UMeluue
BbICOKYIO NIGCMUYHOCMb U a0aNMUBHOCMb K 3aCyW1usbiM ycnosusm. Kpome mozo, oHU cnocobHbI 0Ka3bisame 61a20npusmHoe
Bo30elicmaue Ha x00 MUKPObUOIo2UYECKUX NOYBEHHbIX npoyeccos. OmmeyeHO NonoXxumesnbHoe BUSAHUE KOpHeBol cucmems!
msepdoli nweHuybl ¢ cumbuosom 6uoydobpeHrull. IxkcnepumeHm ocywecmsnsncs 8 2018-2022 22. Ha 3emM/1eN0/1b308aHUS
KpecmbsaHCcKo20 xo3atcmsa «Enucees A.H», Komopoe pacnonoxeHo 8 30He 4epHo3ema 0xKHo20 Muxalinosckozo patoHa
Bonzoepadckozo peauoHa. M3yyanu copma meepdoli aposoli nweHuysi: KpacHokymka 13, [loHckas 3nezus u copma o3umoli msepdoli
nweHuysl: Aeam [JoHckol u AkcuHum ¢ npumeHeHuem 6Uoy006peHuUl U MUHePaNbHO20 NUMAHUS N0 3a0aHHbIe YypoBHU ypoxaliHocmu
(no memoduke b. A. [locnexosa, 2011). [IposedeHHbIli namunemHuli 3KcnepumeHm nokasan, Ymo 6uoydobpexus (bnazo +,
l'ymu 20) BnonHe mo2ym cocmasums anbmepHamusy mpaouyuoHHOMY MUHEPATbHOMY NUMAHUIO 0151 NOJyYeHUs 3a0aHHO20 YPOBH:A
ypoxaiiHocmu copmos msaepdoli Aposoli u 03umoll nweHuy. lpumeHeHue 6uoydobpeHuli (Kak MmeHee 3ampamHsie cpe0cmaad Ha
ux npuobpemerue), no380/M nosbILAMb ypoxatliHocms 0o 3,05 m/ea y copma [JoHcKas 3neaus, ay o3umol meepdol nweHuyb!
Akcunum 0o 3,84 m/ea, ¢ npumeHeHuem 6uoyoobperus lymu 20. MakcumanbsHbil yposeHs ypoxaliHocmu 6bia nosyyeH

Ha gapuaHme KoMnJeKcHo2o npumererus lymu 20+N,, P, K

Ha copme AKcuHum, Komopas cocmasuna 6,62 m/2a (npu

naaHupyemoli ypoxaiiHocmu 6 m/2a). Ha copmax Aposoli maepdoli nweHuyb! HauboLWAsA YpoxaliHoCMb Obia NOYYeHa
y copma [JoHckas 3neeus (5,32 m/ea) Ha sapuaHme sHeceHus [ymu 20+N,, P_K

221" 87 "135°

KnioueBble cnoBa: 61oyaoGpeHus, o3uman TBepaas nieHnua, sposas TBepaas nieHula, copt [loHckas anerus,

BBeaAenue

B 5KOHOMMUECKIX YCAOBMSX Ha COBPEMEHHOM 3Tarle
TIePeA CEAbCKOXO3STICTBEHHBIM KOMIIACKCOM CTPAHbI CTOUT
3aAava; IIyTeM PalllOHAALHON MHTeHCU(UKALUY, IOBbI-
cutb ero 3¢ HeKTUBHOCTD, IIPY MAKCUMAABHON IKOHOMUU
BCEX SHEPropecypcoB 0OeCIIeUnTh AAAbHENIIee yBeAnde-
HUE YPOXKaHOCTH M CTaOMABHOCTU BAAOBBIX OOBEMOB
3epHOBOM poAyKMuy. [Tostomy Hroknae-Boaskekuit pernon
CTAHOBUTCS OAHMM U3 OTIPEACASIOIINX B CTPaHe, KOTOPBIN
pacroaaraeT 3HAYMTEAbHBIM TIOTEHIINAAOM AASL AAABHEN-
IIeTO HapallMBaHUs TIPOU3BOACTBA 3epHA. B 3TOI CBs3M
CACAYET 3aMETHUTh, YTO YPOSKAMHOCTb B OTAEABHO B35 TOM
peruoHe OCTaeTcs ellle Ha AOBOABHO HU3KOM ypoBHe [3, 7].

OAHIM U3 BEAYHIMX ITyTell POCTa yPO>KallHOCTU B
APUAHOM KAMMATE U TIOBBIIICHISI KaueCTBA IIPON3BEACH-
HOI1 TIPOAYKIIUY, BBICTYIIAeT BHEAPEHHE B IIPOM3BOACTBA
COBPEMEHHBIX 3AE€MEHTOB B TEXHOAOTMYECKUE TIPOLIECCH
BO3ACABIBAHUSL 3TO (POPMUPOBAHIE ArPOPUTOLIEHO32 TBEP-
AO11 TIIIIEHUIIBL, CTIOAB30BaHNE OIOYAOOPEHMIT AASL TIPEA-
TI0CEBHOM 0OpabOTKI CeMsIH, IPUMEHEHNs TAGHIPYEeMOTO

30

copT KpacHokyTka 13, copT AraT JOHCKOIA, COPT AKCUHUT.

MUHEPAABHOTO IIMTAHNS, BKAIOYAS X COBMECTHOR MCTIOAB-
30BaHMe. BHeApeH1e B TeXHOAOTMUECKHI IIMKA HOBBIX CO-
BPEMEHHBIX COPTOB SPOBOIL 11 O3UMOT TBEPAO TIIEHNITH,
KOTOpPble COAEPIKAT XO3SICTBEHHO-TIOAC3HBIC TTPU3HAKH,
TIPEJKAE BCETO, TIPUTOAHBIX AASl TIOAYY€HME MAaKapOHHOM
71 KPYTITHOM TPOAYKIINY, 0OA3AAIONTIE TIOBBIIEHHON OT-
3BIBUMBOCTBIO HA OMOYAOOPEHNS 11 MUHEPAAbHBIE YAOOPE-
Hus [1, 9]. Vcroab3oBaHue 9TX BUAOB YAOOPEHUT AAIOT
OCHOBAHME AASl TIOBBIIIEHUS YCTOMUUBOCTU K AEVCTBUIO
HeOAATOTIPIATHBIX (PAKTOPOB 3aCYIIIANBOIL 30HBL.

[ToayueHne CTaOUABHBIX YPOKATHOCTEN BBICOKOKA-
“YeCTBEHHOTO 3epHA Ha (POHE MOCTOSIHHO M3MEHSIOIINXCS
MIOTOAHBIX YCAOBUE 1 3 (HEKTUBHOCTH BAWSIHUS MUHE-
PaABHBIX 11 OMIOYAOOPEHU, SIBASIETCS] BeCbMa aKTyaAbHO
TIPOOAEMOT CEALCKOXO3SMCTBEHHOTO TTPON3BOACTBA HImk-
He-Boaskckoro pernona [5, 11].

[TosToMmy, TTpeAAOYKeHHBIE AaBTOPOM HOBBIE TTOAXOABI
B TEXHOAOTMI BO3ACABIBAHMsL MATKOHM 11 TBEPAOIL SPOBO
TIIEHUIIBI TPOAOBOABCTBEHHOTO HA3HAYCHIS TTPEACTABAS-
10T OOABIIION HAYYHDIN 11 TIPAKTHUECKUI THTEpec.
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O6wee 3emnenenue, pacTeHUEeBOACTBO

MaTepnaA 1 METOABI UCCACAOBAHUSA

OKCIePUMEHTAAbHAsT 9aCThb NCCACAOBAHMII TIPOBO-
Araach B 2018-2022 1T. Ha TepPUTOPUM KPECTHSIHCKOTO
xossmicTBa «Eamcees A.H», KoTopoe pactioaararocs B 30He
uepHO3eMa I0KHOTO MIMXalAOBCKOTO paitoHa Boarorpaa-
CKOTO permoHa. AAsi IIPOBEACHUSI SKCIIEPUMEHTa OblAU
BLIOPAHBI COPTA TBEPAOH SPOBOI MITIEHUITBL: KpacHOKyT-
Ka 13 (ROHTpPOADB), AOHCKast 3AeTHs, M O3MMOU TBEPAOT
nmeHnnbl: AraT AOHCKOM 1 AKCHUHHUT ¢ 00padoTKOMN
CeMEHHOT0 MaTepraAa OMOYAOOPEHUSIMU U PACYeTHOE MU-
HepaabHOe ITUTaHMe TI0A 3aAAHHBIE YPOBHU YPOXKANHOCTH.
ATpOTexXHMKA IIPUMEHIAACh KaK PeKOMEHAOBAHHASA AAS
AQHHO! TIOYBEHHO-KAMMATIYECKON 30HBI. [10BTOPHOCTD
SKCTIEPUMEHTa 4-KpaTHasA. AeASHKM PACTIOAATAAUCH CU-
CTeMaTHYeCKU. [1AOIIaAb SKCIIePUMEHTAALHON ACASHKIU
paBmsiacst: 3,6x25=90 m?, yuernoit 36 m?. Hopma BriceBa
ObIAa 4 MAH. BCXOKMX CE€MSH Ha TeKTap.

PaccunTanHas IporpaMMa MUHEPAABHOTO ITATAHS
OblAd HATIPABACHA Ha TIOAYUeHIIe 3aTIAAHIPOBAHHOTO YPOBHS
YPOYKAMHOCTI TBEPAOH TimeHutIe! (adn. 1). Pacuet mprve-
HeHVsI OMOYAOOPEHNI 1 MUTHEPAABHBIX YAOOPEHNT TIPOBO-
AVIAY TIO METOAMKE, KOTOpast Obiaa paspadoTana Ha OTbIT-
HO1 CTAHIINY TI0 TIPOTPAMMUPOBAHIIO yposkast (tipoceccop
B. 1. ®uan, Boarorpaackuit CX). CoraacHo notpedHo-
CTSIM, AAST POPMUPOBAHYST 1 T 3epHA TIIEHUIIBL, C yIeTOM
no0oIHOM poayKimn, Tpebyetcs N — 36,8; P,O, — 12,6
u K,O — 25 kr. B pesyabTaTe MPOM3BEAEHHOTO pacyieTa
YCTaHOBUAH, YTO HA IIOAYYCHUE!

— 2 1/ra — asora — 73,6 wr/ra, dpochopa — 25,2
kr/ra, kaamst — 50,0 xr/ra. C yderom rosdpuiinerra
MCTIOAB30BAHIIT HEOOXOAUMO a30ta — 73,0, poccopa —
27,4, kaaus 45,0.

—4 1/ra— asora — 147,2 xr/ra, pocdopa — 50,4
kr/ra n kaausi — 100 kr/ra; ¢ yuetom koadunnenta
MCTIOAB30BAHWST a30Ta — 1472, dbocdopa — 54,8 kr/ra,
Kaamst — 90.

— 6 T/ra — asora 221,4 wr/ra, pocdopa — 82,8,
Kaamst — 145 kr/ra. C yaetom Koa(hpUIMeHTa UCTIOAB-
3oBaHwst: a3ota — 221,4 wr/ra, docdopa — 88,6, raanst
—135,0 rr/ra.

Ta6n. 1. Cxema onbiTa
SlpoBast TBepAast
N, P Ky N,,, P, K5 KonTpoan N, P K,
N, P, K, N, P Ky, N,,, Py, K55 KonTpoab
Konrpoab N, P, K, N, Py Ky N,,, Py, K 55
N,,, Py, K55 Kontpoab N, P, K, N, P Ky,
Osumast TBepaast
N, P Ky N, P, K5 KonTpoan N, P K,
N, P K, N, P Ky N,,, Py, K 55 KonTpoab
Konrpoab N, P, K, N, Po Ky N,,, Py, K 55
N,,, Py, K55 KonTtpoab N, P, K, N, Po Ky,

ITpumeyvanue. Bee BapuaHThbl ObIAK U3YHeHbI 110 4 COPTaM SPOBOIL
TIHEHUIIbL.
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[Tporpamma 1CrioAb30BaHMST MUHEPAABHOTO TIUTAHNS
TIPEAYCMATPUBAAA CACAYIOIIYIO CXEMY: TIOA O3UMYIO TBED-
AY10 — BCst HOpMa (POCHOPHO-KAAUNHOTO aCCOPTUMEHTA
ObIAa BHECEHA TIOA OCHOBHYIO 00pabOTKY, a30T BHOCHACS
caeaytommM 06pazom — 50% OCeHbI0, OCTaAbHAsI 4aCTh
— B BUAE ABYX BECEHHUX ITOAKOPMOK 110 25% BO BpeMms
BETETALIMOHHOTO TIEPUOAA; IIOA SIPOBYI0 — BCSL HOpMa
ochopHO-KAAUTHEIX YAOOpeHUil OblAd BHECEHA OCEHBIO
+50% asora, BecHOi1 ocTaabHbIe 50% TIepPeA ITPeAIIOCeBHOM
KyABTUBALIE.

Buoyaobpenwst (Baaro **, Tymn 20) IpUMeHSIANCH AASL
00pabOTKM ceMsH, 13 pacdeTa 1 A pernapata Ha 1 T cemsiH.
O6pabarbiBaAu 3a CyTKU TIEPEA TTOCEBOM.

Pe3yabraTsl nuccaeAoBaHms
U UX 00Cy’KACHHE

B nacrosiiee Bpems IepeA arpoIpOMBIIIAEHHbBIM
KOMITAEKCOM CTPaHbl IIOCTaBAGHA AUAEMA: 32 CYET pallro-
HAABHOI MHTeHCU(DUKALINY, TIOAHSITb ero 3(ppeK TUBHOCTD,
AOCTMYb HauOOABIIEN SKOHOMUU BCEX 3HEPro3arpar,
00€eCTIeYnTh AAABHENIINE POCT YPOKAMHOCTH U TIOAyYaTh
CTaOMABHO YCTOUMBbIC BAAOBbIC OO HEMBI ITPOAOBOALCTBEH-
HO¥1 TIIIIeHUIIBL.

Hyokre-BoAYKCKII PETIOH SIBASIETCST OAHUM M3 OCHOB-
HBIX B 36PHO ITPOU3BOASIINX PEIMOHOB CTPaHbL, B KOTOPOM
COCPEAOTOUYEHBI 3HAYUTEABHbIC BO3MOKHOCTH AASL AAAD-
HETIIeTro yBeANYeHMsl ITPOM3BOACTBA IieHMIIbl. OAHAKO,
CACAYeT 3aMETHTh, YTO YPOKAHMHOCTb B AQHHOM PerMoHe
OCTaeTCsl ellle Ha AOBOABHO HU3KOM YPOBHE.

B 5TO# CBA31 BHEAPEHUE B TEXHOAOTMYECKUN 1IMKA
HOBBIX COBPEMEHHBIX COPTOB SIPOBOM 11 O3UMOI TBEPAOH
TIIIEHUIIbI, TMETOIIIe XO3sIMCTBeHHO-TI0Ae3Hble CBOMCTBA,
IIPUTOAHBIE AASl TIOAYY€HUE MaKapOHHOW W KPYIIHOMN
IIPOAYKIIMHY, OTBEYAIONINE BBICOKON OT3bIBYMBOCTBIO Ha
6110yAOOpeHMs 1 MUHEPAAbHbIE YAOOPEHMs SBASIETCSL KaK
HUKOTAQ aKTYaAbHBIM 1 CBOEBPEMEHHbIM.

Ta6n. 2. BnuaHue MMHepaNbHOro NUTaHUA
1 61uoya06peHUin Ha YpOXKaNHOCTb TBEPAON MIUEHULbI,
1/ra, cpepHee 3a 2018-2022 rr.
Copt
Bapuant Aonckaa | Kpacho- Arar | Axcurr
SACTUSL KyTKa 13 | AoHckon
KonTpoab 2,46 1,69 2,17 3,03
baaro* 2,97 2,04 2,69 3,78
Tyym 20 3,05 2,14 2,76 3,84
N, P, K, 3,50 2,38 3,11 4,16
N, P K, 4,36 2,27 4,05 4,92
N, P K. 4,92 2,18 4,26 541
Baaro*+N_ P, K, 3,94 2,18 3,48 4,70
]51\211‘0*+NH7PSSK90 436 2,27 405 492
Baaro'+N,, P K . | 5,02 2,45 4,62 5,99
Tymn 204N P, K, | 4,15 2,40 3,70 5,18
Gy 204N PUK, | 4,58 2,52 4,27 5,31
Tymu 20+N,, P K o 5,32 2,50 5,07 6,62
31



O6uwee 3emnenenve, pactTeHNEBOACTBO

[TpeAAO’KeHHBIMU aBTOPAaMU HOBBIE ITOAXOABL B
TEXHOAOTHUIO BO3ACABIBAHUSA TBEPAOH SPOBOM U O3MMON
TIIEHUIIbI, KPYILTHOTO 1 MaKapOHHOTO IIPeAHa3HAYCHUS
IIPEACTABASIIOT 3HAYMTEABHDI HAYYHBIN 1 TIPAKTUUECKUI
MHTepec. Pe3yabTaThl TPOBEACHHOTO SKCIIEPUMEHTA IIPEeA-
CTaBAEHBL B maodn. 2.

AHaAM3UPYsl TIOAYYEHHBI MaTepPUaAa IIPOBEACHHOTO
9KCTIEPUMEHTA HEOOXOAMMO OTMETUTD, YTO €CTeCTBEHHOEe
TIAOAOPOAME TIO3BOASIET AOBECTU YPOJKAMHOCTD Y sPOBOM
TBepaol mimenutsl ot 1,69 (Kpacuokyrka 13) ao 2,46
1/ra (AOHCKast 2Aerust). Y O3UMON TBEPAOU IIIIEHUIIBI
YPOSKaTHOCTb Bapbuposara oT 2,17 (Arat AOHCKOI) AO
3,03 1/ra (Akcunut). BrioyA0OpeHIst IIPUBOAUAL K POCTY

yposkaitHocT A0 3,05 T/ra y sapoBoil TBepAoil 1 A0 3,84
T/ra y 0o3uMoul. MuHepaAbHOE NUTAHNE (N221 Py Km)
IIPUBOAMAO K IIPUPOCTY YPOXKAMHOCTU Y SIPOBOM A0 4,92
T/ra (AOHCKas 9A€TI1), 4 Y O3UMOH A0 5,99 T/ra (AKCUHUT).

BbiBOABI

HanboabImmit TprpocT yposKalmHOCTH OTMEYaACs TIPU
COBMECTHOM IPUMeHeHUY GUOYAOOPEHNI 1 HEOOXOAMOTO
KOAMYECTBA 9AeMEHTOB MUHEPAALHOTO MUTaHMs. B Koneu-
HOM uToTe, oT o6pabotku Iymu 20+N,, P K .-y copra
SIPOBOTI TITIEHNIIbI AOHCKast 9Aernst Oblad copMUpPOBaHA
YPpOKamHOCTD 5,32 T/Ta, a' y COpTa O3MMOM TIIeHNIIB ATaT

AoHckon Obiaa 3aKCIpOBaHa ypOsKanHOCTb 6,62 T/Ta.

1

1
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BIOFERTILIZERS AND MINERAL NUTRITION ARE THE BASIS OF DURUM WHEAT YIELD
IN THE CHERNOZEM ZONE OF THE SOUTHERN LOWER VOLGA REGION

The experiment made it possible to develop new approaches to technological methods for increasing the yield
of spring and winter durum wheat varieties against the background of creating prerequisites for preserving
the natural fertility of the soil. Along with the released varieties, promising varieties of wheat were studied against
the background of the use of new generation biofertilizers and developed doses of mineral nutrition for the planned
yield levels. As, along with durum wheat varieties, which are accepted for zoning in the 8th region, modern varieties
with high plasticity and adaptability to arid conditions were chosen. In addition, they are able to have a beneficial
effect on the course of microbiological soil processes. The positive effect of the durum wheat root system with
the symbiosis of biofertilizers was noted. The experiment was carried out in 2018—2022. for land use
of the peasant farm «Eliseev A.N», which is located in the black soil zone of the southern Mikhailovsky district
of the Volgograd region. Studied varieties of hard spring wheat: Krasnokutka 13, Donskaya elegy and varieties
of winter durum wheat: Agat Donskoy and Aksinit with the use of biofertilizers and mineral nutrition for given yield
levels (according to the method of Dospekhov B.A., 201 1). A five—year experiment has shown that biofertilizers
(Blago +, Gumi 20) may well constitute an alternative to traditional mineral nutrition to obtain a given level of yield
of hard spring and winter wheat varieties. The use of biofertilizers (as a less expensive means of purchasing them)
will increase the yield up to 3.05 t,/ha for the Donskaya elegia variety, and up to 3.84 t/ha for winter durum wheat
Aksinit, using biofertilizer Gumi 20. Maximum yield level was obtained on the variant of the complex application
of Gumi 20+N,,,,P, K, .. on the Aksinit variety, which amounted to 6.62 t,/ha (with a planned yield of 6 t/ha).
On varieties of spring durum wheat, the highest yield was obtained in variety Donskaya elegia (5.32 t/ha)

on the variant of application of Gumi 20+N,,,Py K, ...

Key words: biofertilizers, winter durum wheat, spring durum wheat, variety Donskaya elegy,
variety Krasnokutka 13, variety Agat Donskoy, variety Aksinit.
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Plantains and bananas, belong to the Musa genus, are grown in areas of Latin America where 60% of exports come from.
They constitute the basis of the diet of the population, with around 70 kilograms per year in Latin America, and are the fourth most
economically important product in the world. The Musas are susceptible to several diseases, the second most aggressive

is the Ralstonia solanacearum race, which causes the Moko disease, which has come to destroy 100% of the plantations where it
occurs. The nutritional quality of plantains and bananas, as well as an economic factor, since they generate employment

and numerous incomes from their export and production in developing countries, is what generates their importance. In Ecuador,

which is classified as the main exporter of bananas in the world with 6.5 million tonnes per year, and Guatemala as the banana

exporter with 290,000 tonnes, this disease occurs constantly, reducing the production and marketing of this fruit, despite the measures
taken for its control, the same situation that is lived in the different Latin American countries that are also exporters. The Latin
countries that receive the most royalties for the export of these products are Ecuador, Guatemala, Costa Rica, and Colombia.

Key words: Ralstonia solanacearum, Moko disease, plantain, banana, economic impact, food safety.

Introduction

Plantains and bananas are native to Southwest
Asia, with heights of 2 to 9 meters, and their cultivation
has spread to large areas of Central and South America,
where they are the basis of the population’s diet. Most of
the banana and plantain cultivars of the Musaceae family
originated from two wild species: Musa acuminata (A) and
Musa balbisiana (B), which by polyploidy and hybridization
generated the varieties currently cultivated [24]. These
products of the Musa genus are the fourth most important
in the world after rice, wheat, and maize, as they have a
high nutritional quality as well as an economic factor, as
they generate employment and numerous incomes from
their export and production in developing countries, such
as those in Latin America [15]. According to the Food
and Agriculture Organization of the United Nations-FAO,
Latin America is the largest banana exporting area in the
world [10].

Bananas are usually eaten raw as a dessert fruit as
their taste is sweet when ripe, unlike plantains, which
are often referred to as “cooking bananas”, because they
are usually eaten after cooking, whether ripe or unripe
[25].

Musa is often affected by different pests, caused by
different types of fungi, bacteria, nematodes, viruses, and
insects. Among the most important diseases affecting banana
and plantain crops are black Sigatoka (Mycosphaerella

34

fijensis), Panama disease (Fusarium oxysporum) and Moko
disease (Ralstonia solanacearum) [19].

R. solanacearum is a bacterium that has a wide host
range in 50 different plant families [13]. Of the existing races
of R. solanacearum, only race 2 causes disease in banana
and plantain plantations, also known as Banana Moko
[23]. This pathogenic bacterium has come to be catalogued
as the second most destructive among phytopathogenic
bacteria, representing a high phytosanitary risk due to
the efficiency of its dissemination and dispersal through
different mechanisms, the pathogenic variability of the
bacterium, its difficult management and for being a
determining factor in the commercial restriction of banana
and plantain production [1, 2]. Among the most visible
symptoms of the Moko disease are yellowing of leaves,
dry rotting of fruits, early ripening of fruits in bunches
and plugging of vascular bundles in rachis [21]. Moko
disease has caused serious losses in banana and plantain
crops in some regions of Central and South America and
the Caribbean, which would be difficult to estimate due
to irregular data collection [24].

The present information is intended to provide
information for future research, since, if the spread of the
disease is not efficiently controlled, the pest could have
a high impact on banana and plantain production, and
the quarantine period would mean a loss of production,
which is synonymous with economic losses and a lack of
food security.
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Fig. 1. The proportion of banana (a) and plantain (b) production (%) by region in 2021 [12]

Production and export of bananas
and plantains in Latin America

The world’s largest banana producer is Asia with
54.4% of total production, followed by the American
continent with 25.3% and, on the other hand, banana
production is dominated by Africa with 70.5% of total
production, followed again by the American continent
with 16.8% FAO (Fig. 1). Although we should mention
that the FAO mentions that by 2021, world banana
production reached approximately 124°978,578 tonnes
and although India is the world’s leading banana producer
with an official figure of 33°062,000 tonnes, it is a couple
of Latin American countries, which occupy the fourth
and fifth place in banana production with a state figure of
6’811,374 tonnes and 6’684,916 tonnes, respectively. On
the other hand, the FAO also mentions that the production
of plantain for cooking by 2021 would be around

45'321.642 tonnes, Colombia represents Latin America
occupying the seventh place in plantain production with
an estimated 2'333.022 tonnes, and Ecuador is the fourth
largest exporter of plantain in the world with an estimated
figure of 225.183 tonnes [9, 21].

It has been previously mentioned that the relevance
of these crops is based on their production and export. For
this reason, data were obtained from 2017 to 2021 to create
a comparison between the data as well as information on
the values collected for these activities. For the case of
bananas (Table 1), information was taken from the six most
relevant Latin American countries; for plantain (Table 2),
only four countries were taken.

Moko disease and its impact
in Latin America

After black Sigatoka, banana Moko is the disease of
greatest economic importance for banana and plantain

Table 1. Production, exports, and values generated by bananas in Brazil, Colombia,
Costa Rica, Ecuador, Guatemala, and Mexico [12]
Country
Year
Brazil Colombia Costa Rica Ecuador Guatemala Mexico
Production, tonnes 6'584,967.00 2’020,915.00 2'549,737.25 6282,105.00 4°082,703.00 2229,519.00
2017 Export, tonnes 40,933.06 1'884,805.14 2’525,199.93 6'415,232.42 2'342,924.94 561,295.31
Export Value, 11,530.00 857,286.00 1,111,280.00 2'959,428.00 793,633.00 234,750.00
$1000 USD
Production, tonnes 6'723,590.00 2’567,169.00 2’595,229.10 6'505,635.00 4207,229.00 2'354,479.00
2018 Export, tonnes 64,859.28 1'748,483.41 2'484,230.8 6'553,852.68 2’360,401.30 552,398.13
Export Value, 20,306.00 809,776.00 1’028,975.00 3'115,836.00 809,136.00 250,099.00
$1000 USD
Production, tonnes 6'831,874.00 2'914,419.00 2249,400.30 6'583,477.00 3'011,126.00 2'399,490.00
2019 Export, tonnes 78,944.56 1’896,091.17 2'382,317.52 6'667,584.13 2’585,781.86 571,919.99
Export Value, 24.264.00 870,675.00 998,345.00 3’'185,474.00 845,299.00 279,759.00
$1000 USD
Production, tonnes 6'637,308.00 2’399,607.15 2’623,168.00 6°023,390.25 4°055,498.00 2'464,171.34
2020 Export, tonnes 83,194.99 2’034,001.01 2'623,502.37 7°039,838.64 2’513,845.00 501,054.62
Export Value, 25,806.00 913,468.00 1°080,961.00 3'577,047.00 842,277.00 249,879.00
$1000 USD
Production, tonnes 6'811,374.00 2'413,768.52 2’556,767.00 6'813,408. 77 4272,644.83 2’405,891.33
2021 Export, tonnes 107,722.12 2’103,076.44 2'312,244.22 6'684,916.17 2'493,872.25 489,522.34
Export Value, 36,799.00 935,860.00 1’071,885.00 3'393,035.00 813’895.00 242.792.00
$1000 USD
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Table 2. Production, exports, and values generated by plantain in Colombia, Costa Rica, Ecuador, and Guatemala [12]
Year Country

Colombia Costa Rica Ecuador Guatemala
Production, tonnes 1'312,732.00 110,000.00 763,820.00 352,024.00
2017 Export, tonnes 117,797.15 4,479.78 171,804.89 236,571.35
Export Value, $1000 USD 60,809.00 1,569.00 85,730.00 87,466.00
Production, tonnes 1'906,453.00 66,998.00 651,968.00 376,051.00
2018 Export, tonnes 106,067.63 4,537.78 226,005.36 233,999.14
Export Value, $1000 USD 56,404.00 1,939.00 102,379.00 90,060.00
Production, tonnes 2'185,005.00 67,189.00 749,450.47 192,898.00
2019 Export, tonnes 113,873.96 2,503.18 213,528.42 314,294.28
Export Value, $1000 USD 63,602.00 1,357.00 125,114.00 104,257.00
Production, tonnes 2'300,810.27 84,413.00 722,298.01 188,529.00
2020 Export, tonnes 141,029.05 4,603.96 225,183.34 329431.57
Export Value, $1000 USD 76,870.00 1,991.00 105,374.00 110,592.00
Production, tonnes 2333,021.61 93,474.58 763,455.36 172,050.23
2021 Export, tonnes 146,811.57 14,563.67 213,090.82 291,330.57
Export Value, $1000 USD 81,483.00 3,350.00 107,286.00 114,069.00

cultivation. It is considered one of the most important
phytosanitary problems affecting Musaceae in tropical and
subtropical regions of the world; and constitutes a potential
problem for those countries or areas where it is present,
because it affects all stages of plant development, spreads
easily, and is a determining factor in the commercial
restriction of production [2, 4]. Moreover, it is of great
importance due to its wide host range, easy dissemination,
high genetic variability, and difficult management [26].

According to the European and Mediterranean Plant
Protection Organization-EPPO, the list of Latin American
countries affected by this disease includes countries such
as Brazil, Colombia, Costa Rica, El Salvador, Ecuador,
Guatemala, Honduras, Mexico, Nicaragua, Panama, Peru,
and Venezuela. All these countries have the active state of
the disease, being considered quarantine range, this being
one of the eradication measures against the bacterium
in the areas affected by the pathogen [8]. Unfortunately,
this quarantine can extend over several months, as the
bacterium can easily attach itself to unusual hosts, such as
weeds found in plantations, which can cause yield losses.
In addition, affected plants must be eliminated and a crop
rotation to plants that are usually fruit trees must be carried
out [1, 7, 21]. In Guatemala, a study mentions that due
to the severity of the pest, the sooner infested plants are
destroyed, the lower the impact.to this is added that the
affected plants must be eliminated and make a planting
rotation, commonly to fruit trees [16].

R. solanacearum race 2 can destroy 100% of the
plantations where it occurs [1]. This disease has caused
serious losses in banana and plantain crops in some
regions of Central and South America and the Caribbean.
In Guyana, yield losses of up to 74 % are reported, while
in countries such as Mexico and Belize, the disease is
constantly present, reducing the production and marketing

36

of this fruit. In 1968, in the Amazon basin of Peru, it
was estimated that about half of the banana plantations
were affected by banana Moko due to the rapid spread of
this pathogen, and in 2004 in Colombia, banana Moko
increased its affected area, to the point that 95% of the
banana plantations had at least one plant with the pest [23].

Economically speaking, bananas are the second most
important export fruit, hence their economic relevance,
with around 78,130 hectares that generate around 100,000
direct jobs and 150,000 indirect jobs in the field, but their
production is affected by various pathogens, including R.
solanacearum. The Servicio Nacional de Sanidad, Inocuidad
y Calidad de los Productos Agropecuarios - SENASICA is
the Mexican agency in charge of developing phytosanitary
measures to reduce diseases and prevent their spread. The
economic importance of R. solanacearum race 2 is its high
phytosanitary risk, which is the determining factor for
trade restrictions on banana cultivation [2, 23].

A report on Moko in the Atlantic zone of Costa Rica
mentions that this disease has been devastating for banana
and plantain cultivation because it attacks all the most
common varieties, and the biggest problem in its control
is the similarity it has with other diseases that act against
banana and plantain plantations, such as Panama disease.
Added to this is the amount of money that must be spent
on eliminating infected plants [17].

The Central Bank of Ecuador for the year 2021
indicates that Ecuador’s Gross Domestic Product (GDP)
totals 106.2 billion US dollars, 35% of the GDP originating
from agriculture, which generally would represent 2% of
the income from traditional non-oil exports of Ecuador’s
GDP The sowing area exceeds 160,000 hectares, which
allows Ecuador to export and guarantee internal food
security [18].
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Apart from the economic aspect, there is the social
impact of low banana and plantain production, which
could be caused by a drop in production of these products
due to the number of hectares infected with the Moko
disease. In Latin America and the Caribbean, during 2020,
92.8 million people suffered from hunger and in the world
an average of 750 million people were reported to be food
insecure during the same period, with women being the
most affected. According to FAO, Food and Nutritional
Security-FNS “is achieved when all people at all times
have physical and economic access to sufficient, safe and
nutritious food to meet their dietary needs and preferences
for an active and healthy life”. Musaceae, bananas and
plantains, are fundamental to contribute to a healthy and
nutritious diet for the population of Latin America and the
Caribbean. In this sense, the region has a production of
39,088,087 tonnes of bananas and plantains, which in turn
represent an important source of stable food supply for the
population. The per capita consumption of Musa in Latin
America and the Caribbean is high, at over 70 kilograms
per year, and even higher if one considers the nutritional
benefits, as it is an important source of carbohydrates, fibre
and vitamins. [5, 9].

The environmental impact is another aspect that we
must consider, since the pesticides and other chemicals
used to control moko can seep into the water, affecting its
quality, thus causing a risk to human and animal health
[6]. The expansion of the mortality of the species that
were not the objective of the pesticides when it came to
controlling the disease, can cause damage even to beneficial
insects, birds, or other animals, which normally inhabit
the plantain and banana plantations [14]. Another negative
effect for the environment that is obtained is that excessive
use and frequently causes resistance in the pathogen that
can increase the need to use a greater amount of chemicals
and thus obtain the initial effect, which increases the cost
of production [11].

Results and discussions

To understand the extent of this disease, based on the
data obtained, it can be understood that the vast majority
of Latin American countries that produce and export
plantains and bananas are affected by R. solanacearum
race 2.

According to the FAO, the countries that have
produced the most tonnes of bananas in a five-year average
(2017-2021) include Brazil, Ecuador, and Guatemala
(Table 1). In turn, the countries that produce the most
plantains in Latin America are Colombia, Ecuador, and
Guatemala (Table 2), enough to place the American
continent in second place in terms of banana production,
with 25% of the world total, and plantains, with 16%,
also occupy second place, Ecuador is the worlds leading
banana exporter with an estimated 6.5 million tonnes in
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2021, and the leading plantain exporter is Guatemala with
an estimated 290,000 tonnes, also in 2021.

With the above mentioned in Tables 1, 2, we
corroborated what has been stated by other authors [22]
which mentions that Latin American countries such as
Ecuador, Costa Rica, Colombia, and Guatemala produce
more than 60% of the product that enters international
trade through exports.

The economic impact generated by this pathogen
is difficult to estimate due to the irregularity of the data
that exist on this bacterium and how many hectares of
plantations it affects in each country [20]. However, it
is possible to demonstrate the economic importance of
banana and plantain plantations in Latin America due to
their exportation. The country that generates the most
income in this sense is Ecuador (Table 1), with 35% of
GDP income coming from agriculture. It is among the five
most important non-traditional products for Ecuador, as
shown in the Report on the evolution of the Ecuadorian
economy in 2021 and prospects for 2022 of the Central
Bank of Ecuador [3].

The social effects that may result from low banana and
plantain production may affect food security, not only in
Latin America and the Caribbean, where in average more
than 70 kg of these products are consumed per year, as
described by Bolafios-Benavides in 2020, but also because,
as the fourth most traded product globally according to the
FAO, these products are essential to contribute to healthy
and nutritious food [5].

Conclusions

Bananas and plantains represent the fourth most
economically important product in the world. About 50%
of Latin American countries are affected by the disease
caused by the bacterium called R. solanacearum race 2,
all plantain and banana producers.

The American continent is the second largest producer
of bananas with 25% and plantains with 16% of the total,
accounting for more than 60% of the internationally traded
product. The main banana-producing countries in Latin
America are Brazil, Ecuador, and Guatemala, and the main
plantain-producing countries are Colombia, Ecuador, and
Guatemala. The three Latin American countries that receive
the most royalties from banana exports are Ecuador, Costa
Rica, and Colombia for plantain are Guatemala, Ecuador,
and Colombia.

The more hectares planted with banana or plantain,
the greater the chances of being affected by R. solanacearum
race 2, which would mean greater economic losses to
developing countries. Food security in Latin America
and the Caribbean is highly linked to the consumption
of bananas and plantains, with an average of more than
70 kilograms per year and a lack of production due to
the collateral effects generated by the bacterium can be
unfavorable.

37



—

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

38

O6uwee semnenenve, pacTeHUEBOACTEO

References

. Alvarez, E., Pantoja, A., Gafan, L., y Ceballos, G. (2015). Current status of Moko disease and black sigatoka in Latin America

and the Caribbean, and options for managing them. Publicacion CIAT No 404. Centro Internacional de Agricultura Tropical
[CIAT]; Food and Agriculture Organization of the United Nations [FAO].

. Aranda, O. S. (2016). Estatus actual en Mexico de las principales enfermedades en cultivos agricolas causados por bacterias.

Colegio de Postgraduados, Mexico. Instituto de Fitosanidad. 20p.

. Banco Central del Ecuador [BCE]. (2022). Informe de la evolucion de la economia ecuatoriana en 2021 y perspectivas 2022.

Quito. https://contenido.bce.fin.ec/documentos/Administracion/EvolEconEcu_202 1 pers2022.pdf

. Belalcazar, S., Rosales, F Y. &, Pocasangre, L. (2004). El “Moko del platano y banano y el rol de las plantas hospederas en su

epidemiologia. p. 16-35. XVI Reuniin Internacional ACORBAT.

. Bolaflos-Benavides, M. M., Bautista-Montealegre, L. G., Rivera-Perez, A. (2022). Plantain and Its Importance in Food Security

in Latin America and the Caribbean. XXIII Congreso Internacional Acorbat.

. Cuenca Zambrano, C. C., & Alarcon Fierro, M. N. (2013). Las fumigaciones aereas y su incidencia en las enfermedades epidermicas

en los trabajadores agricolas que laboran en la hacienda los cerritos del canton Puebloviejo durante el primer semestre del
2013. Universidad Tecnica de Babahoyo.

. Delgado, R., Lahuathe, B., Delgado, J., Pefiaherrera, L., Navia, D., y Arias, M. (2016). Plan de accion para el manejo, control

y erradicacion del moko (Ralstonia solanacearum raza 2), en platano. Instituto Nacional de Investigaciones Agropecuarias.

. European and Mediterranean Plant Protection Organization [EPPO]. (2018). Moko disease of banana. https:/www.eppo.int/

RESOURCES/eppo_databases/global_database

. Food and Agriculture Organization of the United Nations [FAO], Fondo Internacional de Desarrollo Agricola [FIDA], Organizacion

Panamericana de la Salud [OPS], World Food Programme [WEP] & United Nations Children’s Fund [UNICEF]. (2021). America
Latina y el Caribe — Panorama regional de la seguridad alimentaria y nutricional 2021: estadisticas y tendencias. Santiago de
Chile, FAO.

Food and Agriculture Organization of the United Nations [FAO]. (2023). Banano. Analisis del Mercado. Resultados preliminares
2022. https://www.fao.org/3/cc3421es/cc3421es.pdf

Food and Agriculture Organization of the United Nations. (2000). Agricultura y medio ambiente. https://www.fao.org/3/y3557s/
y3557s11.htm.

Food and Agriculture Organization of the United Nations. (2023). FAOSTAT statistical database. FAOSTAT: https://www.fao.
org/faostat/es/#home

Garcia, R. O., Kerns, P. J., Thiessen, L. (2019). Ralstonia solanacearum Species Complex: A quick diagnostic guide. Plant Health
Progress. 20, 7-13.

Ibailez, E, & Zoppolo, R. (2008). Manejo de plagas en Agricultura Organica. Boletin de Divulgacion: Montevideo-Uruguay, 94,
13-16.

Jacome Diaz, T. K. (2018). Identificacion de biovares de Ralstonia solanacearum mediante pruebas bioquimicas y moleculares a
partir de aislados obtenidos de Musa spp. Universidad de las Americas.

Loaiza Aldana, J. O. (2007). Estudio de la epidemiologia del Moko del banano (Ralstonia solanacearum) en la finca Toro Pinto
1T y servicios realizados en comunidades aledanas, Tiquisate, Escuintla, Republica de Guatemala. Universidad de San Carlos
de Guatemala.

Lobo Rivera, W, Francis Carter, T., Campos Chavarria, L. A., Chavarria Zuiiiga, A., Jimenez Amador, M., Valverde Jenkins,
S., Vargas Zeledon, J. C. (1998). Informe sobre el Moko en la zona Atlantica. Ministerio de Agricultura y Ganaderia; Direccion
de Servicios Fitosanitarios.

Ministerio de Comercio Exterior. (2017). Informe Sector Bananero Ecuatoriano. https:/www.produccion.gob.ec/wp-content/
uploads/2019/06/Informe-sector-bananero-espa%C3%B10ol-04dic17.pdf

Obrador Sanchez, J. A. (2016). Variabilidad genetica de la bacteria Ralstonia solanacearum de cepas aisladas en Mexico. Centro
de Investigacion Cientifica de Yucatan, A. C.

Paudel, S., Dobhal, S., Alvarez, A. M., y Arif, M. (2020). Taxonomy and phylogenetic research on Ralstonia solanacearum species
complex: a complex pathogen with extraordinary economic consequences. Pathogens, 9(11), 886.

Saquicela Cruz, P. S., Romanova, E. V., Guaman Guaman, R. N., Ulloa Cortazar, S. M., & Villavicencio Abril, Angel E (2023).
Caracterizacion morfologica y bioquimica de Ralstonia solanacearum Raza 2, bacteria patogena en cultivos de banano y platano
en El Carmen, Manabi, Ecuador. Siembra, 10(1), e4305.

Secretaria de Economia. (2020). Monografia del sector platano en mexico: situacion actual y oportunidades de mercado. https://
www.economia.gob.mx/files/Monografia_Platano.pdf

Servicio Nacional de Sanidad, Inocuidad y Calidad Agroalimentaria [SENASICA]. (2019). Moko del platano. Ralstonia solanacearum
raza 2. Ficha Tecnica No. 03. Direccion General de Sanidad Vegetal.

Simmonds, N. (1973). Los Platanos. Espaiia. Blume.

Teopetnueckue u npuknaaHsie npo6nemsl ANK Ne2 2023



O6uee semneaenve, pacTeHUEBOACTEO

25. Turner, D.W. (1997). Bananas and plantains. In S.K. Mitra, ed., Postharvest Physiology and Storage of Tropical and Subtropical
Fruits, pp. 47-83.

26. Valencia Valencia, L., Alvarez Cabrera, E., Castafio Zapata, J. (2014). Resistencia de treinta y cuatro genotipos de platano (Musa
AAB) y banano (Musa AAA) a cinco cepas de Ralstonia solanacearum Raza 2 (Smith). Revista Agronomia. 22 (2), 21-34.

Cakucena Kpy3a Maynuna Crecpann’, E. B. PomaHoBa’, Kyame Bepa Bpangon Aponbco?,
Oenbrapo KuHbonec N'ycraBo Xappucon?, Anbeeap ManbkoHec Xopxe Ce6acTbaH?

" Poccuickunin yHmBepeuTeT apyx6bl HAPOJoB,
2YHmBEpCUTET BOOPY>XEHHbIX cun (ESPE), SkBapop
romanova—ev@rudn.ru

BOJIE3Hb MIOKO B ﬂATMHCISDﬁI AMEPUKE:
YrPo3A NPOAOBOJIbCTBEHHOW BE3OMNMACHOCTHU
N AKOHOMWKE PErFMOHA

[naHTaviHb! v 6aHaHbI, NpyHaanexaLyme Kk pogy Musa, BeipaLumBaroTcs B pervioHe JlaTuHekor Ameprku, oTKyaa
noctynaet 60% 3akcriopta. OHy cOCTaBSAOT OCHOBY pauvoHa Hacenerus, B IlaTuHckor Ameprike yx noTpebnaer—
cs okoro 70 KunorpamMmoB B rof, OHW ABNAKTCS YeTBEPTbIM M0 3KOHOMUYECKON 3Ha4YMMOCTV MPOAYKTOM B MUPE.

Musa BocripuM4mBbI K HECKOMbKVM 601e3HAM, BTOPOV 110 arpeccuBHOCTY SBSETCA paca Ralstonia solanacearum,
KoTopas Bbi3biBaeT 60ne3Hb Moko, yHuutoxatowas 100% nnaHTaumi, rge oHa BCTpedYaeTcs. BaxHocTe nnaHTaymm
06ycrioBreHa nuTaTesbHbIMY CBONCTBaMY BaHaHOB, @ TakXXe 3KOHOMUYECKVM hakToOpOM, MOCKOIIbKY OHW o6ecreyn—
BaKT 3aHATOCTb M 3HA4YUTENbHbLIN JOXOA OT MX 3KCropTa v NPOM3BOACTBAE B pa3ByBaloLUMXCs cTpaHax. B Sksagope,
KOTOPBIV MO3ULMOHNPYETCS KaK OCHOBHOVI 3KcropTep baHaHoB B Mype ¢ 6,5 MrH ToHH B rog, v [Batemare
(290 Tbic. T), 370 3a60MeBaHMe BCTPeYaeTCcs MOCTOSHHO, COKpaLLas MPou3BOACTBO U CObIT 3TUX NI0A0B, HECMOTPS
Ha npyHMMaeMble Mepbl Mo 6opbbe ¢ HYM, HablogaeTcs Takas Xe CUTyauus B pasiinyHbIx CTpaHax JlatuHckom
AmepuKku, KOTopble Takxe ABASATCS skcriopTepamu. CTpaHamy JTaTuHcKon AMepuyKiy, KOTopbie rosy4atT
HanboribLLee KONM4ecTBO INLEH3WNOHHBIX NNaTexen 3a 3KCropT aTov NpogyKumm, AsnatTca Skeagop, [Batemana,
Kocta—Puka v Konymbus.

Key words: Ralstonia solanacearum, 6one3Hb Moko, 6aHaH, 3KoHOMU4ecKuin 3ahexT,
NpooBOSbCTBEHHas 6e30MacHOCTb.
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Ha meppumopusx 02a Poccuu nonynycmsIHHbIX 30HAX KUBOMHOBOOLI BbINOHAIOM 00HY U3 BUXHbIX 3a0aY 8 peweHuu
npodoBobCMBEHHOL NPO2PAMMbI, 8 YGCMHOCMU NPOU3BOACMBOM MACHOLU NPOOYKYUU, KDYNHO-pO2amo20 U MesKo-po2amoz2o cKoma.
B Hacmoswee 8pems KUBOMHOBOOLI UCNbIMbIBAIOM MPYOHOCMU 8 NACMOULWHOM KOPMONPOU3800CMBE, CBA3U C 3MUM HaMU bbinU
npopabomarsl BOCCMAHOBUMETbHbIE pA6OMbI C BHeCeHUeM 6oJiee ycmoUYUBbIX U BbICOKONPOOYKMUBHbLIX pacmeHull 2anogpumos,
(mepecken cepsili (Eutoria ceratoides (L.), koxus npocmépmas (Kochia prostrata (L.)., kamgpopocma Jleccurea (Camphorosma
lessingii Litv.) u m.d.) Komopsie 8bi0epXuBam 3acyxu 3a cyem MowHoU u 2/1y60K0 NpoHuKarowel 8 NoYsy KopHesol cucmemsl.
Mo Hawum pekomeHOayusm 8 Pecnybuxe Kanmbikuu u 8 AcmpaxaHckol o61acmu 8HedpeHbl 3mu npoeKms! 8 Npou3800cmaso.
Tepcko-Kymckas HusmeHHocmb YeyeHcKoli Pecny6uku mak xe oxsamslisaem noaynycmblHHble 30Hbl, 0CAOKU 8 nepuod secemayuu
o2paHudeHsl, 8 cpedHem 300—-350 MM, iemHue OHU 00CMAMOYHO KapKUe, ucnapeHue npesbiuiaem 0cadKu, Ymo ompuyamesbHo
CKA3b18AeMCA Ha pACMUMebHOCMU U 3K0J102U4eCKOM COCMOAHUU. 30Hbl. OmpuyamenbHO CKA3bIBAEMCA HA NACMOULAX, KAK CKA3GHO
BbILUE KUBOMHOBOOL! UCNbIMbIBAIOM MPYOHOCMU 8 CBA3U C HE 0CMAMKOM NACMOULHbIX KOPMOB. [J1A U3MeHeHUSA C/IOXUBLUUXCA
ycnosuli He06xo0uUMO BOCCMAHABAUBAMSb U YAYy4WLAMb 0e2paduposarHHsie nacmoéuwa nymem nodcesa 6osee ycmolidussbix
KYCmapHUKO8, NOMYKYCMApHUKO8 U MpassAHUCMbIX pacmeHuli, cnocobHblx nompebaiams 8azy 21y60Ko 8 noyse.

Taxue 8udbl pacmeHudi 6bi1u ucnbimaxsl 8 Kacnutickom Hay4Ho-ucce0o08amesbCKoOM UHcmumyme u Bcepocculickom Hay4Ho-
uccnedo8amesibCKOM UHCMuUmMyme Kopmog um. B. P. Bunbamca. Micnonb3ya amu onsimsl 8 npou3goocmse, B03MOXHO, Mbl UCNPABUM
Hedocmamok KopMogoli 6a3bl, 6UOPA3HO06PA3Ue PACMUMENBHOCMU U YAYHWIUM 3KOSI02UYeCKOe COCMOAHUE
8 Tepcko-Kymckoli HuzmeHHocmu Yeyerckol Pecnybiuke.

KnioueBble cnosa: I’IGCm6ULL{G, Kopmosas 6asa, BoccmaxossieHue, yaydweHue, GZpD¢UmOH€HD3bI.

Tepcko-Kymckass HU3BMEHHOCTb 3aHMMACT IIOAYILY-
CTBIHHYIO 30HY, 3a MICKAIOUEHNEM ee I0KHOM 4acTu, TIpu-
MBIKAIOIIIe K AOAMHE PeKu Tepexa.

Ocaakos Bbitaaaer 300-350 MM, KAMMAT 3A€Ch 3a-
CYIIAUBBIN, ACTO JKapKoe 1 3HOmHOe. CpeAHeMecsdHast
TemriepaTypa mioast +24...+25. Beicokue AeTHue Temrle-
patypbl 1 GOABIIASE CYyXOCTb BO3AyXa IPUBOAAT K TOMY,
YTO WCTIAPEHME BAATU TIPEBBIMIAET KOAMYECTBO OCAAKOB.
Taxue siBA€HMS 9aCTO MPUBOAST K 3aCyXe W BHIMUPAHUIO
PaCcTUTEABHOCTH.

B >kapkue AeTHME AHM CyXOBen CTIOCOOCTBYIOT ecTe-
CTBEHHOMY BBICBIXaHUIO TIOYBBI, TEM CaMbIM HEOAATOTIPUSIT-
HO BAWSISI HA PACTUTEABHOCTD, 3IMOM BBITTAAAET OUY€Hb MAAO
CHeTa, a TIPOAOAKUTEABHOCTb 3VUMHUX AHEW COCTaBASIET
OKOAO 4eThIpeX MecsitieB. CpeAHsisl TeMIiepaTypa sHBapsi
—3...-3,5. Ilpn BTOP’KeHNM XOAOAHBIX BO3AYIITHBIX MACC C
ceBepa MAN CeBePO-BOCTOKA OBIBAIOT METEAN C 3aHOCAMU
7 3aMOPO3KN A0 —32. B OOABIIMHCTBE XO3SNCTB 3UMOM
JKMBOTHBIX KOPMST Ha MAaCTOMIIAX, TAaK KaK CHESKHbII T10-
KpOB He TpeBbilaeT 5-10 cM, 0BIIbl CBOOOAHO pasrpedaioT
cuer 15-20 cm.

B coBeTCcKOe BpeMs ObIAM CO3AAHDBI ACOTIOAOCHI AASL
3aIMThI OT 3acyxu, ¢ pacriaaom CCCP aaabneitmme padoThl
TIPEKPATUANCE, YTO He CKA3aA0Ch Ha MACTOMIIAX B AY4IIIyIO
CTOPOHY, B TIOCA€AHHE TOABI TTPABUTEABCTBO “edeHCKOM

40

Pecriy0anKY yAeAsIe€T 3HAUNTEAbHOE BHUMAHME BOCCTAHOB-
AGHUIO 1 YAYUIIIEHNE CEAbCKOTO XO3SIICTBA.

[MoaymycTeinHbIe Tepputopun Yedenckoir Pecry-
OAVMKH TIPEACTABACHBI CBETAO-KAIITAHOBLIMU T1OYBAMU
Pa3AMYHOTO MEXaHIIECKOTO COCTaBa. 3HAYUTEABHYIO POAD
3A€Ch UTPAeT MEXaHNUECKNT COCTAB: TANHUCTbIE TIOPOABL B
YCAOBUSIX 3aCYIIAMBOTO KANMATa CKAOHHBI K 3aCOACHMIO,
Ha TIeCYaHBIX TI0YBAX 3TO sBACHUE He HAOAIOAAETCs, a Ha
TAMHUCTBIX TIOYBAX, KAK ITPABUAO, CO3AACTCSI BETeTATUBHBIN
COCTaB PACTEHMUIL, CXOAHBIN C TIOAYTTyCTHIHHEBIM BUAOB, 4 Ha
TIeCYAHbIX T10YBAX CO CTEITHBIMU.

KpyraoroAHIi BbITIAC JKUBOTHBIX HEPEAKO ITPUBO-
AWT K UCTOLIEHUIO TPABOCTOs1, PE3KOMY CHYDKEHUIO TIPO-
AYKTUBHOCTU ¥ YMEHBILICHIIO CeMEHHOTO (hOHAA IeHHBIX
KOPMOBBIX PACTeHNUH, TAKMX KaK TIBIPeil CMOUPCKAUH, TO-
TIOAD, KAEBEP AYTOBO, TUITYAK, KOXUS TIeCYaHast, TIOABIHb
n Ap. [6, 7.

Beepoccuiicknit HayIHO-NCCACAOBATCABCKUI MTHCTH-
TyT KopMOB 1M. B.P. Buabsimca na repputopun Pecriybanku
Kaampirus, Amryabcrnin paiton n [pukactmitcknm HN
ApMAHOTO 3eMAeAeAns B TioceAKe CoaeHoe 3aivuiiie ACTpa-
X2aHCKO! 00AACTH TIPOBEAY CEPHIO MCITBITAHNT 110 BOCCTa-
HOBACHUIO W YAYUIIEHNIO TACTOUII HA TIOAYITYCTBIHHBIX
TI0YBAX, TA€ TIOAYYMAN TIOAOKUTeAbHbIE Pesyabrarsl. Co-
raacno pesyabratam H.T. Heuaeso, 3.111. [llamcyTanHOBa,
M. MyxammeaoBa (1978), a Taxske 3.111. llamcyTAnHOBa,
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AK. Hatpiposa, H.3. Illamcytannosa, M.M. lllaraunosa u
Ap. (2015), co3aaHHbIe MHOTOKOMIIOHEHTHbIE IaCTOUIIIHbIE
(bUTOLICHO3BI CIIOCOOHDI MHTEHCUUIINPOBATD IIPOU3BOA-
CTBEHHBII TIPOLIECC B CAOYKHBIX YCAOBUSIX IIOAYITYCTBIHU
[4, 5]. OTMeuaeTcst pe3Koe yBeAUdeHNe KOPHEBOW MaCChl
B II0YBE B 2 U 3 pa3a, YeM Ha eCTeCTBEHHbIX I1aCTOUIIAX.
HaazeMHast 9acThb MOAYKYCTAPHIYKOB IIPEBBILIACT BBICOTY
CYIIeCTBYIOIINX pacTeHuil B 5 pa3 (a0 0,8-1,2 M), a macca
HAA3EMHOI AOAM arpocuTolieHo3oB B 8—10 pa3 Bhile,
4eM Ha eCTeCTBEHHBIX ACTOUINAX, UCITIOAb30BAHNE 3TUX
OTIBITOB B ITPOM3BOACTBE AASl YAYUIIICHUSI KOPMOBOI1 6a3bl
11 9KOAOTYECKOTO COCTOSIHIS TTOBAACHHBIX TTACTOMIIL TIOAY-
IIyCTBIHHBIX TeppuTopuil Yedenckon Pecryoanku.

YauTteiBast PyHKIINOHAABHYIO CBSI3b MESKAY KOHCEPBa-
TUBHbIM BEIIIeCTBOM 1 GUOTOM, CBUACTEABCTBYET 00 «OUeHb
CUABHOM BO3BPATHOM BAVSIHUM PACTUTEALHOCT!U Ha I10YBY
11 BOAY, 4 TAKOKe Ha IIPU3EMHBII CAOH BO3AyXa» [1].

BoszaericTBue pAOpHL HaA II0YBY Pa3sHOOOPA3HO: 3a-
IMNUTa OT BOAHOM U BETPOBOI 3PO3UH, IIOIIOAHEHNE Opra-
HUUYECKIMU BEIIeCTBAMU, YAyUIlIeHUe TeMIIepaTypHOTrO 1
TUAPOAOIMYECKOTO PerKUMa.

OTU 3aIKCH TI0KA3bIBAIOT, YTO IIPU YMEPEHHOU Ha-
Ipy3Ke Ha arpo(PUTOLEHO3Bl eXKeTOAHOE IIOIIOAHEHUE
OPraHNYEeCKOTO BEIeCTBA B COCTABE IIOUBbI BO3PACTACT B
1,6-2,6 pasa Goablile, YeM B €CTeCTBEHHBIX 11eHO3aX (pu-
CYHOK), CIIOCOOCTBYSI TeM CaMBIM YBEAUTICHUIO COACPIKAHIIS
ryMyca B TIOYBE. COCTaB.

[ToAcTrAKA M3 AOXMOTBEB KyCTAPHUKOB 11 TIOAYKYCTap-
HUKOBBIX TPAB YAYUIIIdeT TeMIIePATyPHbIN PEKIM [10UBbL 1
IIPEIBITCTBYET OBICTPOMY MCIIAPEHUIO BAATY, CIIOCOOCTBYET
AydIIIeMy Pa3BUTHIO (PUTOLIEHO30B, CO3AABAs TeM CAMBIM
TeHb, UTO TAKIKE YAYHUIIIAeT TeMIIEPATYPHBLI PEXKUM BepX-
HEeTrO CAOSI TIOYBBI.

CoBepIIeHCTBOBAHME C110C00a NCTIOAB30BAHNS aTPo-
(bUTOLICHO30B, HAPSIAY C yBeAUUEHIeM HepaBHOMEPHOCT!U
PacTUTEABHOTO TIOKPOBA, ITPEAOXPAHseT 9PO3NOHHOOIIAC-
HBIE 36MAU OT ACTPAAALINU.

[ToBbllleHIE TTPOAYKTUBHOCTU ACTPAAUPOBAHHBIX
€CTeCTBEHHBIX ITACTOUIIL 3@ CYET CO3AAHUS MCKYCCTBEHHOMN
PacTUTeABHOCTH TaKyKe TIPUBOAUT K O0ACe palliOHAALHOMY
WCIIOAB30BAHIIO OCAAKOB 32 CUeT CHYDKEHVSI HEIIPOAYKTUB-
HBIX [I0TePb OT PU3NIECKOTO UCTIAPEHII.

[TocaeAHee CBSI3aHO C IIOHVDKEHMEM TeMIepaTypbl
TIPU3EMHOTO CAOSI BO3AYXd ACTOM M YMEHBIIIEHUEM pac-

1,5

1,0

-0,5 J Lt

EcrectBennoe Kycrapnukoso- MonOKycTap- MOHOMATAU-
CpeAHecOUToe  TPaBAHUCTOE HUKOBOE KOBOE

FopoBOe NonosHeHMe OPraHMYecKoro BeLecTBa NoOYBeH-
HOro cOCTaBa B CPaBHEHUM € TUNOM (huToueHo30B (T/ra):
[0 — Hap3emHas; 00 — nop3emHan; M — Bcero

XOAQ BAArW. HepaBHOMEPHOCTb PaCTUTEABHOTO TIOKPOBA
KYCTapPHUKOBBIX 11 TPABAHUCTBIX MacToOMm B 1,2—1,4 pasa
IIPEBBIIMIACT IIEPOXOBATOCTD TIOBEPXHOCTU YTHETEHHBIX
tpas [2, 3].

B 3acymamBoM pailoHe, TA€ HeT OOUIMPHBIX AeCHBIX
HaCEDKAEHI/H;I, OCHOBHBIM MCTOYHUMKOM, IIOTAOIIAIOTINM
YIACKUCABIN Ta3 U3 aTMOC(EPEL, SBASIOTCS TPABSHUCTLIC
pacTenus. Pacdersl mokasaam, YTO C OAHOTO TeKTapa
nacTéuIll OH TOTAOIIaeT u3 arMocdepsl 0koA0 20 Kr
YTACKMCAOTO Tasa B CyTKHU, YTO COOTBETCTBYET IIPNUMEPHO
2—2,5 T B TOA. YUUTBIBAsSL, YTO IIPOAYKTUBHOCTH MHOTOKOM-
TIOHEHTHOTO CeAbCKOXO3SIIICTBEHHOTO BOCIIPOU3BOACTBA B
HECKOABKO Pa3 BBIIIE, YeM y eCTeCTBEHHbBIX IacTOWUII, a
TIPOAOAYKUTEABHOCTD aKTUBHO BeTeTAITNN TIOAYKYCTAPHIT-
Ka Ooaee yeM B 1,5 pasa IpeBbIIIAeT IPOAOAKUTEABHOCTD
BeTeTaINY eCTeCTBeHHBIX PACTeHNT, 00 beM ITOTAOIIAeMOT
YTAEKUCAOTO I'a3a MOXKET AOCTUTaTh O—8 T B TOA.

AnarornasasiM 06pazom, 0600111ast CKazaHHOe paHee,
MOKHO CACAATDH CACAYIOTIINII BLIBOA: CO3AAHNE MHOTOACTHIX
MHOTOKOMIIOHEHTHBIX arpOUTOIIeHO30B B HeueHcKou Pe-
CIyOAMKE ABAACTCS SKOAOTMYECKN 0e30IIaCHBIM CTIOCOO0M
BOCCTaHOBACHNS O1IOPa3HOOOPA3NS TTOAYITYCTHIHHBIX KO-
CHCTEM, TTOBBITIAIOTTIM ITPOAYKTUBHOCTD 1 YAYYTIAIOIIINIM
SKOAOTMYECKAs CUTYalllsl B PETUOHE.
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THE ROLE OF PASTURE PLANTS IN THE ECOLOGY OF THE SEMI-DESERT

In the territories of the South of Russia in semi—desert zones, livestock breeders perform one of the important
tasks in solving the food program, in particular, the production of meat products, cattle and small cattle. Currently,
livestock breeders are experiencing difficulties in pasture fodder production, in connection with this, we have
worked out restoration work with the introduction of more resistant and highly productive plants of halophytes
(gray teresken — (Eutoria ceratoides (L.), prostrate kochia — Kochia prostrata (L.), Lessing's camphorosma —
(Camphorosma lessingii Litv.), etc.), which withstand droughts due to a powerful and deeply penetrating root
system. Based on our recommendations, these projects have been put into production in the Republic of Kalmykia
and the Astrakhan Region. The Tersko—Kuma lowland of the Chechen Republic also covers semi—desert zones,
precipitation during the growing season is limited, on average 300-350 millimeters, summer days are quite hot,
evaporation exceeds precipitation, which negatively affects vegetation and ecological condition. zones. It negatively
affects pastures, as mentioned above, livestock breeders experience difficulties due to the lack of pasture fodder.
To change the existing conditions, it is necessary to restore and improve degraded pastures by reseeding more
resistant shrubs, semi—shrubs and herbaceous plants that can consume moisture deep in the soil. Such types
of plants were tested at the Caspian Research Institute and the All-Russian Research Institute of Feeds.

V.R. Williams. Using these experiences in production, it is possible that we will correct the lack of food supply,
the biodiversity of vegetation and improve the ecological state in the Terek—Kuma lowland of the Chechen Republic.

Key words: Pastures, fodder base, restoration, improvement, agrophytocenses.
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O2ypey — 3KOHOMUYECKU BAXKHAA 0BOWHASA KYIbMYPA, BbIPAL4UBAEMAS 8 OMKPLIMOM 2pyHMe U 8 pA3/IUYHbIX KY/1bMUBAYUOHHBIX
COOpYIKeHUSAX; 8 HACMOAWUL MOMeHm accopmumeHm 2ubpudos o2ypua 60/bwWol, Ho He 8ce OHU 8 00CMAamMoyHol Mepe omseyawm
mpe6osaHusm piHKa. C030aHUe KOHKYPEHMOCNOCOOHbIX BbICOKOYPOXKAliHbIX, OmBeyarwux mpeboBaHUsM COBPEMEHHO20 PbIHKA
2Uubpudo8s ¢ KomnaeKcHol ycmolyusoCMbio K 3a6071€8AHUAM 0N MeNnulY, NIEHOYHbIX YKPbIMUL U OMKPLIMO20 2pyHMa ABAAemcs
2/1aBHbIM HANPABIEHUEM CeNIeKUOHHbIX UCCedoB8aHull no Kyasmype o2ypya. O0HO U3 BaXKHbIX HANPABAGHUL ceneKyUOHHOU pabomsl
C Kybmypoli 02ypya — co30aHue BbICOKONPOOYKMUBHbIX NYeN00NbIIAEMbIX 2UOPUO0B OJ15 OMKPLIMO20 2PYHMA, BPEMEeHHbIX YKpbIMUL
U nneHo4Hbix menauy. llpednoymetrue omoaemcs 2ubpudam CMeWaHHO20 MUNQA yBemMeHUS C BbICOKOU HACHILEHHOCMbIO KEHCKUMU
ysemxamu, 061a0aWUX YCMoUYUBOCMbIO K OCHOBHbIM 306071€8AHUAM U HE61a20NPUAMHBIM YCI0BUAM BbIPAL4UBAHUS, C KOPOMKUMU
by2opyameimMu n100aMU YHUBEPCAILHO20 MUNA UCNO/IL30BAHUA. B pe3ynsmame uccnedo8aHuli nosydeH U BKIYeH
82022 2. 8 l'ocyOapcmseHHbIli peecmp ceNeKYUOHHbIX doCmuxeHUl, OoNnyWeHHbIX K UCN0/Ib30BAHUI, 2emepo3UCHbIL
2ubpud Xpabpey F.. Xpabpey F, — paxHecnensil nyenoonsinsempiii 2ubpud 018 BbIPALIUBAHUSA 8 NNEHOYHbIX Menuyax, noo
BPeMeHHbIMU YKpbIMUAMU U 8 OMKpbimom epyHme. llepuod om 8cxo008 00 HaYana naodoHoWeHUA 42—44 cym. 3eneHey 10-12
cm, yunuHdpuyeckud, cpedHebyzopyameit, Genowunsid, HackiueHHol 3eneHoll okpacku. [ubpud Xpabpey F, 0o6radaem sbicokumu
BKYCOBbIMU Kayecmaa 3eneHya. [ubpud ycmoliyus k onuskosol namHucmocmu (Ccu), mydHucmoii poce (Px), monepaHmeH K
neperocnpoposy (Pcu). [ubpud yHuBepcanbHo20 Ha3HaYeHus, npedHa3HayeH 07 nompebeHus 8 caexeM sude, 3CONKU
U KOHCepBUPOBAHUS.

KnioueBble cnoBa: o2ypeuy, nyenoonsinsemsili 2u6pud, paHHsa ypoxaliHocms, 06Las YpoKaLiHOCMs,

BBeaenune

Orypel1 OTHOCKTCS K OBOLIHBIM KYABTYPaM, TIPY Bbl-
PpalIMBaHNK KOTOPBIX AKe OBOILIEBOABI - AOOUTEAN OTAAIOT
TIPEATIOYTEHME TeTePO3NCHBIM THOPUAAM. DTO CBSA3AHO CO
3HAYUTEABHBIM IIPEVMYIIIeCTBOM TTOCACAHVIX TI0 CPABHEHUIO
¢ coptamn [1].

CeaextmonHas padoTa 110 KyasType orypua (Cucumis
sativus L.) cBsi3aHa ¢ cO3AaHMEM TeTePO3UCHBIX THOPHAOB
orypiia, KOTOpble AOAYKHBI COOTBETCTBOBATL TPeOOBAHMSM
IIPOM3BOACTBA, 11epepabOTKI 1 COBPEMEHHOTO PhIHKA [2—
4]. CeaekIust Oryplia AAsL OTKPBITOTO TPYHTA HAIIPaBACHA
Ha CO3AAHME BBICOKOYPOJKANHBIX, APY’KHOCO3DPEBAIOIINX
TeTePO3UCHBIX TUOPUAOB 11 COPTOB, 0OAZAAIOIINX YCTONIN-
BOCTBIO K OCHOBHBIM OOAC3HSIM C BbICOKMMU TeXHOAOTHUYC-
CKMMM KaueCTBaMU ITAOAOB. Hanboaee akTyaAbHBIM BOIIPO-
COM B 00AACTU CEACKIINH, CeMEHOBOACTBA 1 aTPOTEXHUKH
OTryplia sIBASETCSl CO3AaHNE HOBBIX COPTOB M TMOPUAOB,
COYeTAIONINX B CeOe BbICOKYIO YPOKalTHOCTb IIAOAOB, KOM-
TIAEKCHYIO O0A3HEYCTONINBOCTD U BbICOKOKAUECTBEHHBIN
3eACHEII C OTCYTCTBUEM ITyCTOT 1 TOPEYUH, TIPUTOAHBII AAS
YIIOTPeOACHISI B CBEIKEM 1 KOHCEPBUPOBAHHOM BUAE [5].

B pesyabTaTe CeAeKIIMOHHON pabOThl B HAYUHBIX
1eHTpax Poccuu ¥ CeAeKIMOHHbBIX KOMITAHUSX CO3AAI0TCS
1 PAlOHMPYIOTCS HOBblE TeTePO3UCHBIE TUOPHUABL OTyplia
[6-9]. Ho mipo6aema 110 CO3AaHMIO THOPUAOB OTYpLIa, TIPEA-
Ha3HAYeHHbIX AASI BBIPAIIMBAHMS B PA3AMYHBIX 000POTaX,
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6yKemeIlj mun ysemeHus, ycmoﬁwueocmb K 3060/1€BaHUSAM.

KYABTUBAIIMOHHBIX COOPY’KEHUAX M OTKPLITOM TPYHTE,
OCTaeTCs aKTYaAbHO.

MaTepHaA 1 METOABI UCCACAOBAHUA

Vccaeaopanust iposoanan 8o BHUMO — duanaae
@I'BHY ®HIIO B noAnKapOoHATHBIX 000TPeBaeMbIX Te-
TIAMLIAX B YCAOBUSIX BeCEHHe-AeTHero 06opota (PameHcKMit
parion, MockoBckast o6aacts) B 2018-2020 rr.

[ToceB ceMstH IPOBOAMAN B TPETbeil ACKaAE Mast. Bbl-
CAAKY PACCaAbl Ha IIOCTOSIHHOE MECTO B IPYHT IIPOBOAMAU
B I1EPBOI1 AeKaAe MioHs1. CxeMa BbICAAK! PaCcTeHnN orypiia
(50+70)x45 cm. Kyabrypy orypiia BeAn B OAMH CTeOeAb
(«ocaenasiam» 3—4 HIDKHUX y3Ad 11 YAAASIAM BCe OOKOBBIE
noGern). [Tpu AOCTIDKeHUN TOPU3OHTAABHON ILITAAEPDI
OCTaBASAU 2—3 AUCTA 1 TOUKY POCTA YAAASIAUL.

[Ipu ipoBeAeHNN NCCACAOBAHUIL PYKOBOACTBOBAAUCDH
PEKOMEHAAIVMSIMY 1 METOAMUECKUMY YKa3aHUSIMU T10 Ce-
AEKIIMN 11 CEMEeHOBOACTBY orypria [10, 11].

Pe3yabraTsl nuccaeAoBaHuUs
U UX 00Cy’KACHHE

B 2018-2020 rr. B 6blAa TIPOBEACHA KOMIIACKCHAS
OlleHKa 29 TNepCrieKTUBHBIX TYeAOOTIBIASEMBIX TOPUAOB
F, orypiia B KOHKYPCHOM TIUTOMHUKE (CTAHAAPT SBASACS
rubpua F| Aapsnc Befio 2640).

B KOHKYPCHOM IUTOMHUKE BBIACACHO 8 ITYEAOOTIbI-
AsIeMBIX THOPUAHBIX KOMOUHALINE. BbiAeAeHHBIE TIepCIIeK-
TUBHbIE TNOPUAHBIE KOMOMHAIIMY OTBEYAIOT TPeOOBAHMIM
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Ta6n. 1. Nepuop oT BCXOAOB A0 Ha4ana NNOJOHOLIEHUSA U TUN LBETEHWUA NEePCNeKTUBHbIX TMGPUA0B orypua
B KOHKYPCHOM nuToMHuKe, 2018-2020 rr.

TIPOU3BOACTBA, 0OAAAAIOT BLICOKOWM paHHeN 1 obIen
YPOSKaTHOCTBIO U KOMIIAEKCOM XO3SMCTBEHHO-TICHHBIX
TIPU3HAKOB, TPYIIIOBOM YCTOMYNBOCTBIO K OCHOBHBIM 00-
A€3HSM, BBICOKMMM BKYCOBBIMI Ka9eCTBAMU 1 TIPUTOAHBI
AAST ATOOBIX BUAOB IepepaboTKu. [locae mcrbITaHW B
KOHKYPCHBIX IUTOMHUKAX AA4 TIepeAayn B I CU Beiaeanan
ru6pua Xpabpen F, (ceaexumonnsiit Homep 237/2020).
OAHMM 113 TIPU3HAKOB, KOTOPbIM AOAKHBI 00AaAaTh
COBpeMeHHBble TUOPUABL, SIBASETCS PaHHECIIeAOCTD (IIe-
PUOA OT TIOSIBACHUSI BCXOAOB AO HadaAa [TAOAOHOIIEHYIS),
KOTOPBII AOAKEH OBITh MUHMMAaAbHBIM. [lo TIOKa3aTeato
«PAHHECTIEAOCTb» PA3ANYAIOT COPTa U TMOPUABL YABTPa-

Tubpua Tun usetenus CyTOK OT BCXOAOB AO TIAOAOHOILIEHMST BereTalmoHHbIi 1eproA ruépuaa
225 +3 42 PaHHeCTIeABIIT
237(Xpatpern F1) Q+3 42 PanHecTIeABIHt
240 Q+43 42 PanHecreAblit
245 Q+d 44 PanHeCIeAbIil
247 9+8 39 YABTpapaHHeCTIeABIIT
252 Q+3 41 PammHecrieAblit
258 +3 42 PanHecTIeABIIT
259 +3 43 PaHHeCTIeABIiT
Aabsic Beito 2640 +3 44 PaHHeCTIeADII
Ta6n. 2. CpeaHee KONMYECTBO 3aBA3EN B IKEHCKUX y3nax paHHecrieAble, HAMMHAIOMNE TAOAOHOMIeHHe Ha 3540
NepCneKTUBHBIX FMGPUAOB OrypLA B KOHKYPCHOM cyTRY; panHectieasie (Ha 41-45 cyTru), cpeAtecrieaste (Ha
nuTomHuKe, 2018-2020 rr. 45-50 cytrn) u to3anecteaste (Ha 60-70 cytrn). [Teproa
Cpeace koutsecrno sawseft |\ OT BCXOAOB AO Ha4A4 TIACAOHOIIEHNS 1 THIL LIBCTEHNUS 8
Otpaen B JKCHCKIX Y3AaX B MIePCIIEKTUBHBIX TNOPUAHBIX KOMOWHAIINI KOHKYPCHOTO
1A TAGBHOM | HA BOKOBDIX | oo ooy MIUTOMHIKA TIPEACTaBAEH B maln. 1.
nodere noderax V13 BOCHMU MTePCTIeKTUBHBIX THOPUAHBIX KOMOMHALIVTT
225 2.3 3.1 4 OAMH OTHOCSITCSI K YABTPAPaHHECIIEABIM, OCTaAbHbIE THOPU-
237(Xpatpen F1) 2.6 3.2 ! ABI OTHOCSITCSI K PAHHECTICABIM; CPEAHECTIEABIX U TIO3AHE-
240 2.9 3.0 o CTIEABIX KOMOMHAINI CPEAN BHIACAEHHBIX 00pa3110B HeT.
245 27 3.2 > YPpOsKaltHOCTb — CaMBII BXKHBIN TTOKA3aTeAb, XapaK-
247 30 32 6 TepPU3YIONIUil TUOPUA. YPOKANHOCTb OIyPIIOB 3aBUCUT OT
252 28 3.0 5 (baKTOPOB BHEIITHET CPEABI, OT UKCAA TIAOAOB 1 UX MACCHI,
758 2.7 2.9 5 CKOPOCTIEAOCTH, XOAOAOCTOVMKOCTH, YCTOMUMBOCTH K OOA€3-
259 25 30 4 HsiM. KOAUYEeCTBO TIAOAOB TECHO CBSI3@HO C KOANUECTBOM
Anbsirc Beiio 2640 23 2.6 3 JKEHCKUX Y3AOB Ha PACTEHUN U KOANYECTBOM 3aBsi3eil

B OAHOM Yy3Ae. [To3TOMYy OAHMM U3 3TarlOB IOBBIIIEHUS
YPOKaMHOCTH KyAbTYPbl OTYpLA SBASETCS CEAGKLIUA Ha
OYKETHBIN TUII 1IBETEHMSI, KOTAA B KaJKAOH TasyXe AMCTa
MOKeT 00pa30BBIBATHCS A0 5—8 1 O0oaee 3aBsizeit (maom. 2).
PanHss ypoXKailHOCTb Y KYABTYP MHOTOPa30BOTO
cO0pa — 3TO YPOsKaTHOCTD 32 TIEPBBII TIEPHOA TIAOAOHOIIIE-
Hus, on pasHsietcs 10, 15 nan 30 Arsam. B Harmmx ompitax
TI0Ka3aTeAb « PaHHS YPOKATHOCTb» — 3TO YPOKANHOCTb
o6pasiia 3a TIepBbIIl MeCsIIl TAOAOHOIIIeHSL. B madn. 3 mpea-
CTaBAEHBI PAaHHsIs1 1 00111asl yPOSKAMHOCTD MePCIIeKTUBHBIX
TMOPUAHBIX KOMOMHAIINI KOHKYPCHOTO IIMTOMHUKA.

Ta6n. 3. PaHHAA 1 061Was YPOIKAIKHOCTD rTM6PUAHBIX KOMGMHALMIT KOHKYPCHOrO NUTOMHMKA 3a 2018-2020 rr.
YPOXKaHOCTb, KI/M* YPOXKaHOCTb, KI/M*
[mbpua o 9
3a MeCsII TIAOAOHOIIEHMA é K CTaHAApPTYy 3d BECb IEPUOA ITAOAOHOIIEHN f) K CTaHAapTy

225 5.8 116 153 113

237(Xpatper F1) 59 118 16 119

240 5,8 116 15,7 116

245 5,6 119 15,8 117

247 5,8 116 15,5 115

252 5,7 114 15,7 116

258 5,8 116 15,7 116

259 5,7 114 15,5 115

Aapanc Befio 2640 5,0 100 13,5 100

HCP, 0,7 0,9
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CpeAHsisl BeAUYMHA PaHHe!l YPOyKallHOCTU TOpuAa
orypua Xpa6peu F| 3a 2 roaa cocraBuaa 5,6 kr/m’, y
cranaapra, rubpuaa F| orypua Aabsc berio 2640 cootset-
ctBeHHO 5 Kr/M?. TTo aTOMY TI0Ka3aTeAto TuOprA Xpadpert
F mpeBocxoanT ctanaapt Ha 18 %. Obutas ypoxkaitHoCTh
y rubpuaa Xpabpeu F nipesbicraa ctanaapt Aabstc beiio
2640 F Ha 19%.

BbiBOABI

B pesyabTaTe ceAeKIIMOHHOM pabOTh IIOAYYeH TeTepo-
3UCHBIIA TNOPUA YHUBEPCAABHOTO CIIOAb30BaHMs Xpabdpell
F, (ceaexumonnbiit Homep 237/2020) — panHecTieAbIi

IT4EeAOOIIBIASIEMbII TUOPUA AASE BBIPAIIVBAHIS B TIACHOYHBIX
TEIIAMIIAX, TIOA BPEMEHHBIMU YKPBITUSMU U B OTKPBITOM
rpynte. [1eproA OT BCXOAOB AO Ha4YaAa ITAOAOHOIICHMsL
42-44 cytok. Pactenue cmelanHoro Tuma 1BeTeHUs. B
y3ae dopmupytorcs 2-3 (a0 7) 3assizein. [Taoast 10-12
CM, IIMAMHAPUYCCKUE, CPeAHeOyropyarblie, OeAOuIIble,
3€AC€HOM OKPACKU. [MOpUA YCTOUMB K OAUBKOBO I THU-
croctu (Ccu), myunncton poce (Px), ToaepaHTeH K iepe-
Hocrpoposy (Pcu). Bkycosbie KauecTsa 3eAeHI1a BHICOKIE.
[MOpUA yHUBEPCAALHOTO HA3HAUEHWMs], TIPEAHA3HAUCH AASL
MOTPeOACHMS B CBEYKEM BUAC, 3COAKM 11 KOHCCPBUPOBAHYIS.
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NEW BEE-POLLINATED CUCUMBER HYBRID
OF SELECTION FSBSI FSCVG KHRABRETS F,

Cucumber is an economically important vegetable crop, which grown in the open field and in various cultivation
facilities; at the moment, the range of cucumber hybrids is large, but not all of them sufficiently meet
the requirements of the market. The creation of competitive high—yielding hybrids that meet the requirements
of the modern market with complex disease resistance for greenhouses, plastic shelters and open ground
is the main focus of breeding research on cucumber culture. One of the important areas of breeding work with
cucumber culture is the creation of highly productive bee—pollinated hybrids for open ground, temporary shelters
and plastic shelters. Preference is given to hybrids of a mixed type of flowering with a high saturation
of female flowers, resistant to major diseases and unfavorable growing conditions, with short tuberculate fruits
of a universal type of use. As a result of the research, a heterotic hybrid Khrabrets F1 was obtained and included
in the State Register of Breeding Achievements approved for use in 2022. Khrabrets F1 an early ripe bee—
pollinated hybrid for growing in greenhouses, under temporary shelters and in open ground. The period
from germination to the beginning of fruiting is 42-44 days. Fruit is 10-12 cm, cylindrical, medium—tuberous,
white—spiked, saturated green color. Hybrid Khrabrets F1 has very good taste. The hybrid has resistant to
Cladosporium cucumerinum (Ccu), powdery mildew (Px), and tolerant to pseudoperonospora cubensis (Pcu].
A hybrid of universal purpose, intended for fresh consumption, pickling and canning.

Key words: cucumber, bee—pollinated hybrid, early yield, total yield, bouquet type of flowering, disease resistance.
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PetrpocnekTtuBHbIin aHann3 agpcpekTuBHOCTN
UHTPOJYKYNN COPTOB AroAHbIX KY/bTYpP
B ycnosusix MarapgaHckon obnactu

YAK 634.1.054
DOI: 10.32935/2221-7312-2023-56-2-47-51

E. N. Wsupcr

MaragpaHckum Hay4HO—MCCne[oBaTenbCKUA MHCTUTYT CETbCKOro X03a/CcTBa

litvinuga@mail.ru, kadr_niish@mail.ru

B cospemeHHbIX NOSUMUYECKUX U IKOHOMUYECKUX YCI0BUAX NOUCK pe3epsos yseauyeHus npou3sodcmsa npooyKmos numaHus
ABAemca cmpameauydeckol 3adayedl. [Jns cesepHbix pe2uoHos8 npobiema obecneyeHus KayecmseHHol n100080-7200Hol npodykyuel
npuobpemaem coyuanbHyI0 3HAYUMOCb, NOIMOMY UCCEO0BAHUS N0 UHMPOOYKUUU U CeNleKyUU 5200HbIX Kyabmyp umelom ocobyio
akmyansHocms. C yensio onpedeneHus HanpasneHull pa3sumus 2000800cmsa U 3 ekmusHocmu UHMPOOYKYUU COPMOB A200HbIX
KyJbmyp 8 YCA0BUAX pe2UOHA NpoBedeH pempocneKmuBHbIl aHaNU3 copmoucnsimanull UHMPOOYYUPOBAHHbIX OMeyecmBeHHbIX
€opmo8 A200HbIX Ky/bMyp BbI0€NeHHbIX N0 KOMNJIeKCY adanmuBHO-3HAYUMbIX NPU3HAKOB, 019 CO30GHUSA HOBbIX COPMOB, COYeMarUux
BbICOKYI NPOOYKMUBHOCMb C KAYeCmMBOM Ni0008 U yCmoLlyuBOCMbIO K CMPeccam 8 a2po3K0102uydeckux ycnosusx MazadaHckoli
obnacmu. Copmoucnsimarus npogodunucs ®IbHY Mazadarckuli HUNCX 8 2010-2016 22. B uccnedosaHuu npuHuManu yyacmue
UHMPOOYYUPOBAHHbIE NePCNeKMUBHbIE CaXeHUbl Ome4ecmBeHHbIX COPMOB A200HbIX Kybmyp, npedocmasieHHsIx [lagnosckoli
onsimHoli cmaxyuel BUP um. H.W. Basunosa: 5 copmos xumonocmu cutels (Amgpopa, Humea, Jle6edywka, lasnosckas, CHeaups);
6 copmos cMopoduHs! YepHoli (Benod, enukamec, [ynnusep, 3eneHas obimka, AopeHas, PacceemHas); 3 copma cMopoOuHbl KpacHol
(Nonzep Bar Temc, Monnandckas po3osas, Ponar) u 3 copma pabursi cadosoll (Anas kpynHas, [panamwas, Hesemukckas).

B npoyecce pabomsr ommeyanacs ¢eHono2us (Cpoku HacmynaeHus geHonoeuqeckux a3 sezemayuu), 3uMocmoliKocms, obujee
cocmosiHue, ycmoliyusocms pacmeHuli K 0CHOBHbIM BpeOUMensam u 60J1e3HAM. YcmaHosneHo, Ymo 8 yCa08UsX HOBOU meppumopuu
8ce copma UHmMpPoOyYUPOBAHHBIX A200HbIX KyJIbMYypP KUMOJIOCMU CUHel, CMOpOOUHbI YepHOU U KpacHol, pabuHbl cadosol omauyasucs
NOHUXeHHbIMU a0anmuBHbIMU CNOCOBGHOCMAMU, HeYCMOoUYUBOCMbIO K abUOMUYeCcKUM Cmpecc-(hakmopam meppumopuu, No3momy
0CBOeHUe UHOPALIOHHbIX COPMOB A200HbIX KybMYpP 8 danbHeliwem becnepcnekmusHo. Hedocmamok mensa u Kopomkudi nepuod
8e2emayuu, OKa3anu 3HayumesbHoe OmpuyamesbHoe BAUSHUE HA GPXUMEKMOHUKY UHMPOOYUeHmMos, a U3bbIMOK CONHeYHOU
paouayuu He ABUNCA PeUIAIOWUM GHAKMOPOM.

KnioueBble cnosa: MazadaHckas 061acmb, UHMPOOYKYUS, COPM, KUMOAOCMb, CMOPOOUHA YEpHAS,

BBeaenne

B pemenun sonpocos obeclieueHUss HACEACHUS
TIAOAOBOAYECKOI1 TTPOAYKIINE BasKHOE MECTO 3aHMMAaioT
SITOAHBIE KYABTYPbI, B OOABIIMHCTBE CBOEM 00AAAQIOLIME
PSIAOM TIPEUMYIIIECTB, OTHOCUTEABHO APYTUX KYABTYP:
BBICOKOW YPOSKATHOCTBIO, CKOPOTIAOAHOCTBIO, BBICOKUM
K03 PUINEHTOM Pa3MHOMKEHUsI, TeXHOAOTHUHOCTHIO
BO3ACABIBAHMA. [TOMMMO 3TOTO, STOAHBIE KyABTYPBI 00-
AQAQIOT HMIMPOKUM CTIEKTPOM AMETUYECKUX CBOWCTB, 00-
YCAOBACHHBIX B TIEPBYIO O9€PEAb BHICOKNM COACPKAHNEM
BeIeCTB, 00AAAAIONINX OMOAOTMYECKON aKTUBHOCTBIO, a
TAKKe TIPUTOAHOCTBIO AAs TiepepaboTru [1]. CoraacHo
peroMeHAaumsiM Munsapasa Poccun 1o panroHaAbHbIM
HOPMaM TIMTaHUSI €KETOAHOE AylleBOe MOTpeOAeHMe
pyKTOB 1 SITOA AOAKHO coctaBastth 100 Kr B T0A [2], T10
AQHHBIM CTATUCTVKI HA CETOAHSIITHII AeHb (PaKTUUeCKII
TIOKa3aTeAb B MaraaaHCKom 00AaCT cocTaBasieT 54% [3].
[Tpu 3TOM GoAee TIOAOBUHBI TIOTPEOASIEMBIX (PPYKTOB 1
SITOA — VIMIIOPTHBIE, M3 HNUX OOABINIAsl 9acTh, ITPEACTAB-
A€Ha KyAbTYpaMu, KOTOPbIE TIPEKPACHO IIPON3PACTAIOT Ha
TeppuTopun Poccnu, mosToMy pasBUTHE TTAOAOBOACTBA U
SIFOAOBOACTBA MIMeET HECOMHEHHYIO aKTyaAbHOCTh, OCOOeH-
HO B YCAOBUSIX TIOAUTHKH NMITOPTO3aMEIIEHNSI.
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CMOpoOUHa KpacHas, pAbUHa, 3gekmusHocms.

Pernoner Kpaitnero Cesepa Aaabnero BocToka, kK
KOTOPBbIM OTHOCUTCs1 MaraAaaHcKasi 00AaCTb, HY>KAQIOTCA B
COPTax SIFOAHBIX KyABTYP, KOTOPbIE, B3AUMOACTICTBYSI ¢ 6110-
TUYeCKIMU 1 a0OTHYeCKIME (PAKTOpaMK TePPUTOPUL, He
TOABKO MOTYT 0O€CIICUNTD CYIIeCTBEHHYIO IPUOABKY ypO-
JKasl, yAYUIINATD eT0 Ka4eCTBO, HO M yMEHBIIIUTb IKOAOTHYe-
CKYIO HATPY3KY Ha OKPY’KAIOIIYIO CPeAY, CHUBUTD 3aTPAThL
Ha GAVHUITY TTPOU3BOAUMON IIPOAYKLIMYL. Ha ceroansmamil
AeHb Maraaanckas 00AacTb He 00AaAaeT HU OAHUM COPTOM
KaK TIAOAOBBIX, TaK M SITOAHBIX KyAbTYp. Hecmotpst Ha TO,
YTO TeppUTOPUsl 0OAACTH OTHOCUTCS K 30HE CAAOBOACTBA
Cubupu n AaabHero BocToxa, A0 CMX TIOpP HET HU OAHOTO
copTa, PAalOHUPOBAHHOTO AAS HAC.

B 2010T. C 11eABIO OTIpeACACHNS TIEPCIICKTUB Pa3BUTHS
ATOAOBOACTBA B ycaoBusix pernona @I'BHY Maraaanckuit
HMMCX HavaA UCCACAOBAHUSA 10 MHTPOAYKIIMI STOAHBIX
KyABTYP, BBIACACHHBIX 110 KOMITACKCY AAATITUBHO-3HAUMMbIX
B YCAOBISIX PETMOHA IIPU3HAKOB. B KavecTBe KanMaTUde-
CKOTO aHAAOTa AASl TIPOBEACHUSI MCCACAOBAHUIA OBIA BbI-
6pan CeBepo-3amaAHblil peruon Poccuu (AeHUHrpasckas
00AaCTDb), 0O0AAAAIONINN OAM3KUMU ¢ MaraaaHckoit 06-
AACTBIO IIPUPOAHO-KAUMATUYICCKUMU YCAOBUSIMHE [4]. Aast
aAanTalUM MHOPANOHHBIX COPTOB STOAHBIX KYABTYP Ha
TeppuTopum 06AaCTH OBIA CO3AAH ITUTOMHUK, B KOTOPOM
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ObIAM Pa3MellieHbl MHTPOAYIIMPOBaHHbIE T1€PCIIeKTUBHBIE
CA’KEHIIbI OTEYECTBEHHBIX COpTOB SITOAHBIX KyAbTyp ()KI/I-
MOAOCTH, CMOPOAWHBI YePHOM, CMOPOAWHBI KPACHOT, Psi-
OUHBI CAAOBOTL), TPEAOCTABACHHBIX [ 1aBAOBCKOM OTIBITHOM
craaunenn BUP mm. H.. BaBuaosa.

MaTepnaA 1 METOABI UCCACAOBAHUA

[TUTOMHUK TTAOAOBO-ATOAHBIX KYABTYP 3aA0KEH Ha
TIONMEHHOM y4YacTKe B AOAUHE PEK! YTACKaH B O KM OT
nobepeskbst Oxotckoro mMopst (roae Nel6). Yaactox mpo-
BEACHU OTIBITOB COOTBETCTBYeT OMOAOTMUECKUM TPeOOBa-
HUSIM MICCACAYEMBIX KYABTYP.

Peabed u MUKpOpeabed OMBITHOTO y4aCTKA: OAU3KO
PACIIOAOSKEHHBIN BOAOEM, HAAMYME €CTECTBEHHbIX A€CO-
3QLIUTHBIX TIOAOC IIO3BOASIET A@Ke B HeOAATOIIPHATHDIX
cutyarmsix (3aMOPO3KHU, TOCIIOACTBYIONINE BeTpa) 00e-
CTIeUMBATb XOPOILIHI1 BO3AYIIHbIN ADEHAK Y4aCTKa, a TAKKe
OIITIMAABHYIO BA&KHOCTb [IOUBbI M BO3AYxa. [TouBa y4acTka
CTapO-TIONMEHHAsI ACPHOBO-AAAIOBUAABHAS, T10 MeXaHUIe-
CKOMY COCTaBY CyIleCuaHasi C TIPMeChIO PeYHOI TaAbKH,
CTapOMNaxOTHAs, XOPOIIO OKyABTypeHHas. KyAbTypamu-
TIPEALIeCTBEHHUKAMI Ha y9YaCTKe SBASIAUCh OAHOAETHIE
Tpasbl (OBec, FOPOX), AdAee Y9aCTOK He MCIIOAB30BAACS U
3apOC AUKOPACTYIINMY BUAAMU: BOAOCEHIIOM, OAYBAHYN-
KOM, TBICSTUEANCTHIKOM, OBCSTHULIET KPACHOU, MSTAUKAMIU.
Kucaornocts mousst (Ph) 5,2. Caont rymyca — 2-3 cm
(0,5-1%). Peabed 1 MUKpOpeAbed OIMBITHOTO y4aCTKA:
GAMB3KO PACTIOAOSKEHHBIN BOAOEM, HAANYHNE eCTeCTBEHHDIX
ACCO3AMINTHBIX TIOAOC TIO3BOASIET A@Ke B HeOAaronpu-
ATHBIX CUTYaLUsx (3aMOPO3KU, TOCIIOACTBYIOIINE BeTpa)
00eCTIeunBaTh XOPOIINI BO3AYLIHBI ADEHAK y4acTKa, a
TAKKe ONTUMAABHYIO BAKHOCTD TIOYBEL.

OO6DBEKTOM NCCACAOBAHUIL SIBUAUCH 5 COPTOB JKIMO-
aoctu cureit (Amdopa, Humda, Aebeayrrika, [TaBaoBckas,
Cuerups); 6 COPTOB CMOPOAUHBI uepHOi1 (Beaoit, Aeanka-
tec, [yaauBep, 3eaeHast AbiMKa, Slapenasi, Paccetnast); 3
CcopTa CMOPOAMHBI KPACHOM (I;IOHl"ep Ban Tetc, Toarana-
cKast po3oBasi, Poaan) u 3 copra psibumbl caaoBoil (Aaast
RpymHas, [panatHas, Hesexxutckas). [leproa nccaeaosa-
mut — 2010-2016 tT. B mporecce paboThl 0TMEYAAACh
berororus (cpoxu HacryraeHus eHorornmdeckux ¢as
BereTalnm), 3UMOCTOMKOCTh, 00IIlee COCTOsIHIE, YCTOM-
YMBOCTb PACTEHUI K OCHOBHBIM BPEAUTEASIM 1 OOACIHSIM.

Craructideckast 06padoTKa Pe3yAbTaTOB IIPOBEACHA
110 MeTOoAMKe b. A. Aocriexosa ¢ NCTIOAB30BAHIEM TaOANY-
HoTO peaartopa Microsoft Office Excel [5].

PesyabTaThl HCCACAOBAHMS
U UX 00Cy’KACHHE

Kumonocmov cunad. Ha ombIT OBIAO IOCTABAGHO IIO
10 pacTeHu#l Ka’kxAOro COpPTa JKUMOAOCTU CHUHEH, IO
OKOHYaHUM MCCACAOBaHUM 13 50 pacTeHuil >XUMOAOCTU
CUHeN COXpaHuaoch 22 (44%); n3 HUX COXPaHHOCTD CO-
pros Crerupb n Aebeaymika coctaBuaa 20%; Amcopa u
Humda — 50%; [TaBaosckas — 80%.

Hanvenee aAanITMPOBAHHBIMI K HOBBIM aIPOSKOAOT -
YeCKUM YCAOBVISIM OKA3aAUCh PACTEHIS JKUMOAOCTY CHHET
coptoB Crerupb 1 AeGeayiika. [ IpupocT BEICOTH pacTeHUi
copta Crerupb coctaBuA 35%); IPUPOCT AAVHHEI TOOETOB
— 72%; KOAM4eCTBO T100ETOB YBEAMYMAOCH Ha 1,5 T, B
cpeaneM. TlpupocT BbICOTEI pacTeHmil copta AeGeAymiKka
coctaBua 129%; aanHHBI 106eT0B — 97%; KOAMYECTBO
1100ETOB BO3POCAO B CPeAHEM Ha 3,3 MIT.

HECMOTPH Ha HeraTUBHOE BAMSIHIE a0MOTUYEeCKUX
(baKTOPOB, pacTeHNst JKUMOAOCTH CrHe# coptoB Amdopa
n Humda 0kasaanch OTHOCHTEABHO YCTOMYMBBIME K yC-
AOBUAM TEPPUTOPUM. 33 MEPUOA UCCACAOBAHUI BbICOTA
pactenuit copta AMdopa Bo3pocaa B cpeatem Ha 14,3%;
AAVHA T106eroB — Ha 83,6%, KOAMYECTBO IIPUPOCIINX
TI00ETOB B CPEAHEM COCTABUAO 9,5 1IT. ¥ pacTeHMil copTa
Humda oTHOCUTeABHBIE TIOKA3aTEAN YBEANIEHNST COCTABI-
an 20,6%; 1,7 pas 1 5 1T, COOTBETCTBEHHO.

HanboabImeir COXpaHHOCTBIO M yCTOMYMBOCTBIO K 261~
OTUYECKIM CTpecc-PaKTOpaM TePPUTOPUI OTAUYAAUCH PAC-
TEHIIS SKIMOAOCTH CUHel copTa [TaBaoBcKast (COXpaHUAOCH
8 pactenuit u3 10). CpeAHsist BbICOTA PACTEHUIT BO3POCAA Ha
12,4%; ipupocT AAMHEL TI0OeT0B cocTaBrA 82,5 %; KOoAUe-
CTBO TIO0ETOB YBEANUMAOCH Ha 3,3 1T, (naon. 1).

3 1T MHTPOAYLIMPOBAHHBIX COPTOB SKUMOAOCTU
cuHel TOABKO AMdopa 0TANYAAACh OOABILEN MACCON U
AAUHOW TIAOAOB TI0 CPaBHEHUIO C PETMOHOM IIPOUCXOXK-
AeHust. OCTaAbHble COpPTa 110 AAHHBIM XapPaKTEPUCTUKAM
HECKOABKO YCTYTIAAW PETOHY ITPOUXOKACHHSL.

3amedeHo, 4TO TI0 CPaBHEHUIO ¢ a0OPUTEHHBIMI K-
3EMIIASPAMU KIMOAOCTH CHHE, BBIACACHHBIMU 13 MECTHOM
IIPUPOAHOM (PAOPBL, MHTPOAYLIMPOBAHHBIE COpTa cOpachiBa-
AU ACTBY Ha MeCSIII TI03AHEe U IIPUIMHON ToMy ObIA Ooaee
KOPOTKUI BETeTAIMOHHBIN TIePUOA MHTPOAYIIUPOBAHHDBIX
coptos. B ycaosusix Marasanckoit o6aactu Bce pasbl pas-
BUTISL PACTEHUIT JKUMOAOCTH TIPOXOAMAM Ha 35-37 AHEN
[I03AHee, 4eM B paiioHe IIPOUCXOKACHNS (AeHIHTPAACKAsL
obaacte) [6].

Ta6n. 1. Mopdonoruyeckue noKasarenu UHTPOAYLUPOBAHHBIX OTEYECTBEHHbIX COPTOB KUMOJIOCTU CUHEN
BbicoTa pacteHuil Koanyectso noberos AanHa 1106eroB
Copt OxroHuaHue OxoHuaHue OxoHvaHne
Havaao onbita ombiTa Havaao onbita oI Havaao onbita ombITa

Cuerupb 24,25+4,2 33,00£1,8 3,50+1,4 5,00+1,7 13,75+1,3 23,75+3,8
Ae6éaymika 37,25+3,2 41,75+2.,8 6,50+2,1 9,75£3,10 8,50+0,5 16,75+2,0
Amdopa 43,75+4.,5 50,00+5,8 15,50+6,1 25,00£10,6 13,75+1,3 252552
Humda 49,75+7 4 60,00£6,1 21,75+113 26,75+13,1 8,50+0,5 22,7543
TlaBroBCKast 42,25+3,2 47,50+2,1 17,25+8,9 20,50£10,2 10,0+0 18,25+1,1
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Puc. 1. CpaBHUTeNIbHAA XapaKTEPUCTMKA NJIOA0B KUMOJIOCTU CUHEN MO COPTaM B 3aBUCMMOCTM OT PerMoHa NPon3pacTaHua:
W — MarapaHckas o6nactb; [1 — JleHuHrpaackasa o6nactb

Y4uuTbIBas HU3KYIO COXPAHHOCTD PACTEHUI KUMOAO-
CTU CHUHE!l MHOPAMOHHOTO COPTMMEHTd, MOJKHO CACAATbH
BBIBOA, UTO B YCAOBMSIX MaraAaHCKo# 06AaCTU BAMSIHUE
a6MOTIYeCKIX CTPECCOPOB HA MHTPOAYLIMPOBAHHbIC pac-
TeHIs 0KA3aA0Ch AOCTATOYHO BBICOKIM, 4 aTPOIKOAOTHYe-
CKM€ YCAOBUSI TEPPUTOPUM HE COOTBETCTBYIOT PUTMaM Pas-
BUTWSL 9TUX PACTECHUI. AQaHHbIE COPTA JKUMOAOCTH CHUHEN
MOTYT ObITh PEKOMEHAOBAHBI TOABKO AAsL UCTIOAB30BaHIS
B AMYHBIX TIOACOOHBIX XO3SMCTBAX.

Cmopoduna uepHas. V13 mectn coptos (68 caskeHIeB),
TIOCTABACHHBIX Ha OIIBIT, CMOPOAMHBI YePHOU ITPOAOAYKUIAT
BereTarmio Bcero 23 (34%); u3 vHux: Tpu pactenus (25%)
copra Beaoit; uetsipe pacterus (33,3%) copra AeAnkarec;
aTh pacteruit (45,4%) copra [yaausep; 11ecTb pacTeHni
(54,4%) copta 3eaeHas AbIMKa; deTbIpe pactenws (36,4%)
copra Slapenas 1 oaHo pacrerne (0,9%) copra PaccseTHast.

CopT cMOpOAWHEI YepHOU PaccBeTHast oKaszaAcs
CaMbIM HEYCTOMYMBLIM, M3 BCEX M3y9aeMBIX: M3-32 3HA-
YNTEABHOTO TIOAMEP3aHMsI ITI0OETOB COXPAHUAOCH BCETO
oano pactenue u3 11 (0,9%). ITpupoct BbICOTHL pacTeHMs
cocraBua 13,9%; AanHA TI06ETOB PACTEHUS 11 KOAUYECTBO
1106€T0B BO3POCAM TIOUTU B ABA Pa3a; HO IIPY 3TOM OOAMC-
TBEHHOCTb PACTEeHNS ObIAA IPE3BLIUAITHO HMU3KAS — O TMIT.
AVCTBEB Ha OAHOM TI00€Te.

Bricora pacrenuil copra Beaoit Bozpocaa Ha 21%;
AAVHA 1100eroB — Ha 50%; KOAMYeCTBO 100eTrOB — Ha
2,3 mT. HabA10AaA0Ch 3HAYNTEABHOE TTOAMEp3aHne 100eToB
(A0 8 cM); coxpaHHOCTD pacTeHnit — 25%.

3 12 caskeHI1eB YepHOM CMOPOAWHEI COPTa AeANRaTeC
coxpannaoch detsipe (33,3%) pacrerust. TpeTsst 4acTs ca-
JKEHLIEB He TIEPesKMAA OUePEAHOM TIePUOA OTPUIIATEABHbIX
TeMIIepaTyp, UMEAO MeCTO MOAMEP3aHKe TI00eTOB. YBeAU-
UeHMe CPEAHEH BBICOTbI PAcTeHMi1 cOCTAaBUAO 309%; AAMHBIL
1106eroB — 77 %; KOAMIeCTBO 110OETOB BO3POCAO Ha 2 TIT.

[TouTn TpeThbst 4aCcTh PACTEHNUI CMOPOAMHBL Y€PHON
copra SlapeHast He repeHecAa HeTaTUBHOTO BAUSHIS Ode-
PEAHOTO TIEPUOAA OTPUIIATEABHBIX TeMIIepaTyp: COXpa-
HnaoCh 4 pacrennst u3 11 (36,4%). Cpeatiee yBeandeHue
BBICOTBI pacTeHMil COCTaBuAO 12,1%; aanHbl I06eroB —
67,5%; 3HAIUTEABHO BO3POCAO KOAUIECTBO TTOOCTOB — B
cpeaHeM Ha 51 ea.

COXpaHHOCTb PaCTEHMIl CMOPOAMHBL YePHOI COpTa
Tyaausep coctasuaa 45,4% (5 n3 11), ux BeicoTa Bo3pocaa
Ha 18,2%; AanHa 1106eroB — B 2,5 pasa; KOAUYeCTBO I10-
6eTrOoB YBEAMUNAOCh — Ha 1,5 eA.

K ouepeanomy BereTanmoHHOMY TieproAy 13 11 pacre-
HUI1 CMOPOAMHbI YePHOU COpTa 3eAeHas AbIMKA COXPAHNANICH
ToAbKO 6 (54,5%). Bricora pactennit Bo3pocaa Ha 25,2%;
AAVHA TI00eT0B — B 4,3 pa3a; KOAMUeCTBO TT00eT0B BO3POCAO
Ha 1,3 ea. IToamep3anmst T06eToB He OTMeYeHO (Madi. 2).

Bce copra cMOPOAMHBI YepHOI, AABIIVE B YCAOBUSIX
HOBOII TePPUTOPUN TIEPBBI MUHNMAABHBIN ypOsKail, OT-
AMYAAUCH MEAKOIIAOAHOCTBIO 110 CPABHEHUIO C PETMOHOM
IIPOUCXOKACHUS (puc. 2).

[punnmvast BO BHUMaHUe TOT (aKT, YTO BCe COXpa-
HUBIIINECs CAYKEHIIbl CMOPOAMHbBI YePHOM MEAN IIPEAEABHO
MUHIMAABHBIN YPOJKail, a TAK/KE TIOABEPTANCH 3HAYUTEAD-
HBIM 3MHVM TIOBPEKACHISAM, HAMU CACAAH BBIBOA O He-
YCTOMTYMBOCTY MHTPOAYLIMPOBAHHbBIX PACTEHUI K MECTHBIM
a0MOTHYeCKUM CTpecC-(haKTOpaM U HelleAeCOOOPa3HOCTH
VCTIOAB30BAHMSI THTPOAYLIMPOBAHHBIX COPTOB CMOPOANHBI
YCPHON AASl TIDOMBIIIACHHOTO SITOAOBOACTBA B YCAOBUSIX
Maraaauckoil o6aactu. OnMcaHHbIe COPTa CMOPOAMHBI
YePHON MOTYT OBITb PEKOMEHAOBAHDL AASL ICTIOAB30BAHIS
B AUYHBIX TOACOOHBIX XO3ANCTBAX.

Cmopoduna kpachas. Kyabrypa CMOPOAUHBL KPACHOI
B IINTOMHIKE COXpaHeHMs ObIAd TIPEACTABACHA TPEMsI CO-
pramu: I;IOHrep Ban Tetc, Toaaanackas po3zosas u Poaan.

Ta6n. 2. Moponoruyeckue noKasareny UHTPOAYLUPOBAHHBIX OTEYECTBEHHbIX COPTOB CMOPOAUHbBI YEPHOM
BeicoTa pacrenmit Koanuectso noberos AanHa 06eToB

Copr Hauaao ormbiTa OKoHuaHue OIbITa Hauaao ormbiTa OKoHuaHMe OIbITa Hauaao ombiTa OKoHuaHMe OIbITa
Pacceetnas 18,00+0,8 20,50+0,5 2,50+0,3 4,00+0,6 5,00+0,0 10,50+1,0
Beaont 38,00+2,0 46,00£1,2 5,75£0,8 8,00+1,0 12,50+1,4 18,75£1,3
AeAnkarec 25,00+2,0 32,50+1,4 3,50+0,9 5,50+1,4 6,50+0,9 11,50+0,5
Sapénas 41,25£1,25 46,25+1,3 3,25+0,8 54,00+1,2 10,00£0 16,75£2,0
[yaausep 27,50+4,3 32,50+4,3 5,00+1,7 6,50+2,0 5,000 16,252 4
3eAéHast AbIMKA 31,2555 40,00+6,1 3,75+1,0 5,00+1,2 4,00+0 21.25+2 4
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Puc. 2. CpaBHMTeNbHAA xapaKTepuUCTUKa Macchbl NJIOJOB
CMOPOAUHDBI YEPHOI NO COPTaM B 3aBUCUMOCTHU OT PerMoHa
npoucxoxpaenusa: M — MarapaHckas o6nactb; O —
JleHuHrpaackas obnactb
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Wownrep Ban Toananackas Poaan
Tetc posoBast
Puc. 3. cpaBHMTeﬂbHaﬂ XapaKTepucTuKa maccobl n1oa08
CMOpoAUHDI qepHoﬁ no copTam B 3aBUCMMOCTU OT permoHa
npoucxoxpenus: M — MaragaHckas o6nactb; [0 —
JleHuHrpaackasa o6nactb

K ouepeAHOMY BereTallMOHHOMY IIEPUOAY YAAAOCH COXPa-
uuth 26 pactenuit u3 27 (96,3%); u3 HUX: 9 Ca’KeHIIeB
copta Mownrep Ban Tetc, 11 caxenties copra ToaaaHACKast
pososast, 6 caskeHIieB copTa Poaas.

Opwurusaropamu copta onrep Ban TeTc oTmeuaetcs
€T0 BBICOKAsl 3UMOCTOMKOCTDb 1 BBICOKASL YyCTOMIUBOCTD K
rpubHbIM 60Ae3HsIM [7]. B TedeHMe HAIINX UCCACAOBAHUI
BCe 9, TIOCTaBACHHBIX Ha OTIbIT, CasKeHI11eB 3TOTO cOpTa OAa-
TOTIOAYYHO [EPEHECAN OU€PEAHOM MIEPUOA OTPULIATEABHBIX
Temrepatyp. B ycaoBusix aaamnranmm copra (ITproxotckast
30Ha MaraAaHCKO# 00AacTi) ObIAd OTMEIeHA eT0 BHICOKAS
3UMOCTOMKOCTb U OTCYTCTBUE TPUOHBIE O0AC3HEI1, OAHAKO
B YCAOBUSIX HOBOI TePPUTOPUM HAOAIOAAACS! TIPEACABHO
MUHUMAABHBIN yposkail. [IprpocT BBICOTHI PACTEHUH CO-
cTaBua 37,5%; AAUHBI 100eTOB — B 2,6 Pasa; KOAMYeCTBO
TT0OETOB BO3POCAO B CPEAHEM Ha 4,5 €A.

K odepeAHOMYy BereTallMOHHOMY TIEPHOAY COXPaH-
HOCTb PaCTeHUI CMOPOAUHBI KPACHOM copTa [oAraHACKAs
pososast cocrasuaa 100% (11 u3 11). Cpeamsist BbicoTa
pacTeHuil yBeandnaach Ha 36,4%; AAMHA T106ETOB — B
2,8 pa3; KOANYIeCTBO T0OETOB — B ABA Pasa.

CoXpaHHOCTb PaCTeHNI CMOPOAMHBI KPACHOI COPTa
Poaan cocrasmaa 85,7% (6 u3 7); nx BBICOTA BO3POCAA B
cpeAHeM Ha 23,1%; AanHa 106eroB — B 2,1 pa3; X KOAU-
YeCTBO BO3POCAO Ha 3,5 eA. B ycAOBUAX HOBOIL TEPPUTOPUM
COPT IPOSIBUA CAAObIe AAATITUBHEBIE CIIOCOOHOCTH (Maoi. 3).

[epBbIil MUTHIMAABHBIN YPOYKal CMOPOAMHBI KPACHOM
OTAMYAAA MEAKOTIAOAHOCTD TI0 CPAaBHEHWIO C PETMOHOM
ripoucxoskAenmst (puc. 3).

Pabuna cadoeds. B IUTOMHIKe COXPaHeHNst OBIAO Bbl-
C2KEHO 15 CasKeHIIeB CAAAKOTIAOAHOM PAOUHbL COPTOB AAast
KpymHas, [panatHas, Hesesxmuckas (KasKAOTO 110 5 CaykeH-

1eB). K OuepeAHOMY BereTallMOHHOMY [IEPHOAY COXPAHI-
AUCBH TOABKO TPH CaykeHIIa copra Hesexxumckast (60%) n
1 caskenert copra Aaast kpyrHast (20%). CoxpaHuBIIIecs
PacTeHMs1 MEAN 3HaYUTEAbHbIC 3UMHIE TIOBPESKACHUS 1
HEe3HAYUTEABHBIN IPUPOCT — OT 2 A0 5 cM. Kak mokazaau
TIPOBEACHHBIC MICCACAOBAHN, arPOSKOAOTYECKIE YCAOBHS
HOBOM TePPUTOPUN HE COOTBETCTBYIOT TPeOOBAHIIAM WH-
TPOAYLIPOBAHHBIX COPTOB PSOUHBI CAAOBOI K YCAOBUSIM
[IPOM3PACTAHNSL, B CBSI3M C U€M, OHU HE PEKOMEHAOBAHDI
AASL UICTIOAB30BAHUS B YCAOBUAX MaraaaHcKom o06AacTu.

BbIBOABI

[TpuHATO CYNTaTh, UTO B YCAOBISIX TEPPUTOPUM OC-
HOBHBIMI HeGAArONPUATHBIMU (haKTOpaMU BeIe TALIOHHOTO
MIEPUOAA ABASIOTCS: HEAOCTATOK MAU 30BITOK TETAZ, KOPOT-
KU1 [IEPUOA BEreTallui, HEAOCTATOUHAS COAHEYHA PAAUA-
umst. AAst TeppuTopry Maraaanckoi 00AaCTH XapaKTePHBI:
HEAOCTATOK TeTlAd, KOPOTKMM BETeTAlMOHHBIN TIePUOA, HO
110 TpeTbeMy (PaKTOPy HAOAIOAAETCST M3OBITOK COAHETHOM
paanann (ayumcroir sHeprun). CPeAHsisi AAUTEABHOCTD
CBETOBOI'O AHSL B MIOAC-aBIYCTe cocTapasaa 17-20 4, uTto
MOTAO Obl OAATOIIPUSITCTBOBATH POCTY PACTEHUN, OAHAKO,
Halm HaOAIOACHUS TTOKA33AY, UTO TaKKe HeOAATrOTIPUSITHbIE
(baKTOPEI, KaK HEAOCTATOK TeTIAd 1 KOPOTKHI TIePUOA BeTe-
TallN1, OKA3bIBAIOT 3HAYNTEABHOE OTPUIIATEABHOE BAUSTHIE
Ha apXUTEKTOHUKY MHTPOAYIICHTOB, a (PAKTOP M3OBITKA
COAHEYHOY PaAMALINN He SIBASCTCS PEIIAIOIIIM.

PUTM CE30HHOTO Pa3BUTHUS UHTPOAYLUPOBAHHBIX
SATOAHDBIX KyAbTy'p He COOTBeTCTByeT al"poaKOAOFI/I‘{eCKI/IM
YCAOBUSIM HOBOY1 TePPUTOPII — MaraaaHcKom 00AacTH, T.e.
TIEPUOA BETeTALINN HOBBIX COPTOB 3HAINTEABHO YAAHSIETCS,
HeCMOT]s1 Ha IPIIMEHEHNE MeTOAQ KAMIMATIYECKOTO aHAAOTa.

Ta6n. 3. Mopdonoruyeckne noKasarenu MHTPOAYLUPOBAHHbBIX OTEYECTBEHHbBIX COPTOB CMOPOAMHBI KPaCHOM

Bricota pactenunit, cMm KoanuecTBo 11o6eros, 1mirt. AaAnHa 106eroB, cM
Copta OxroHuaHue OxoHvaHue OxoHuaHue
Hauaao onbita Hauaao ombita Hauaao omsita
OTIBITA OTIBITA OTIBITA
I;IOHl'ep Ban Tetc 40,0+0 55,00 4,50+1,9 9,0£3,0 5,75+0,8 20,75+2 2
ToAraHACKAST PO30Bast 49,5+2.6 67,5+£10,1 4.50+1,5 9,5+41 6,25+13 24.,0+4,3
Poaan 32,514 40,0£3,5 6,25+3,1 9,53 4 5,00+0,8 15,5£2,1
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[TpoBeAeHHBIMI MCCACAOBAHMAMU YCTAHOBACHO, UTO HVDKEHHBIMU aAQIITUBHBIMU CIIOCOOHOCTSIMU, HEYCTONYN-
B YCAOBUSIX HOBOM TEPPUTOPUU BCE COPTA MHTPOAYLINPO- BOCTBIO K d0UOTIYECKUM CTpecc-pakTopaM TeppUTOpuu,
BaHHBIX SITOAHBIX KyABTYP JKIMOAOCTH CUHEN, CMOPOANHBI T109TOMY OCBO€HIIE THOPANOHHBIX COPTOB STOAHBIX KyABTYP
UepHOM U KPAaCHOM, PAOWHBI CAAOBOM OTAUYAAWCDH TIO- B AAABHETIIIEM HelleAecOOOpasHo.
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RETROSPECTIVE ANALYSIS OF THE EFFICIENCY OF THE INTRODUCTION
OF BERRY CROP VARIETIES IN THE CONDITIONS OF THE MAGADAN REGION

In the current political and economic conditions, the search for reserves to increase food production is a
strategic task. For the northern regions, the problem of providing high—quality fruit and berry products is of
social importance, so research on the introduction and selection of berry crops is of particular relevance. In

order to determine the directions for the development of berry growing and the effectiveness of the introduction
of varieties of berry crops in the conditions of the region, a retrospective analysis of variety trials of introduced
domestic varieties of berry crops isolated by a complex of adaptive—significant traits was carried out to create
new varieties that combine high productivity with fruit quality and resistance to stress in agroecological conditions.
Magadan region. Variety tests were carried out by Magadan Research Institute of Agriculture in 20710-2016.
The study involved introduced promising seedlings of domestic varieties of berry crops provided by the Pavlovsk
Experimental Station of VIR named after V.I. N.I. Vavilova: 5 varieties of blue honeysuckle (Amphora, Nymph,
Lebedushka, Pavliovskaya, Bullfinch]); 6 varieties of black currant (Veloi, Delicacy, Gulliver, Green Haze, Vigorous,
Dawn); 3 varieties of red currant (Jonger Van Tets, Dutch pink, Rolan] and 3 varieties of garden ash (Scarlet large,
Pomegranate, Nevezhinskaya). In the process of work, phenology (the timing of the onset of the phenological
phases of vegetation], winter hardiness, general condition, plant resistance to major pests and diseases were
noted. It was established that under the conditions of the new territory, all varieties of introduced berry crops of
blue honeysuckle, black and red currants, garden ash were characterized by reduced adaptive abilities, instability
to abiotic stress factors of the territory, therefore, the development of foreign varieties of berry crops in the future
is futile. The lack of heat and a short growing season had a significant negative impact on the architectonics of
introducers, and excess solar radiation was not a decisive factor.

Key words: Magadan region, introduction, variety, honeysuckle, black currant, red currant, mountain ash, efficiency.
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C. B. Cenezuner’, H. A. llyesanos', I'. A. BetowknHa?

"Poccurickunii yHuBepcuTeT ApYX6bi HAPOHOB,

2MockoBckasi rocynapcTBeHHasi akagemms BETepUHapHoVi MeauUmHb! 1 6BUOTEXHONOr M —

MBA ymenn K. V1. CkpsbuHa
seleznev1961@mail.ru, nikita.shuvalov.91@mail.ru

IMpumeHss annomempuyeckue ypagHeHUs, MOXHO meopemuyecku onpedeums Mopooaudeckue KoHCmanme! npedcmasumeel
KAacca nmuu, 8bISBUMb CyUeCMBeHHbIe pasauyus 8 QUHaMuKe 3mux nokazamesel u onpedenums, KaKue UMeHHo Napamempsbl He
nod4UHAMCA AaHHbIM COOMHOWEHUAM. [TpuHyUN afioMempuu No38osisem, ¢ 00HOL CMOPOHbI, BbIABUMb U 060CHOBAMb 06ULYI0
M00e/Ib CMPORHUSA U (PYHKUUOHUPOBAHUS 0OP2AHU3MA XUBOMHO20 B UEJIOM, a ¢ Opyeoli — co3daem 6a3uc 018 OUeHKU KOMUYeCmBeHHbIX
U KayecmseHHbIX OMKIOHeHUl omAesbHbIx 8ud08 nmuy, om 3moli Modesu. Llesbio uccnedo8aHus ABASAACH OnpedesieHue Becosbix
nokasamesedi nodxeny004YHoU xese3bl y ANOHCKUX Nepenesios 8 NOCMUHKYGAUUOHHOM OHMO2eHe3e U pa3pabomKa Ha OCHOBe 3M020
an/10MempuYecKo20 ypagHeHUs, Komopoe CBs3bisaem 8 eQUHOe Uesoe KUBYI0 MACCY Me/d U aBCoomHyI0 Maccy nodxenydoyHol
Kesnesbl. B cmamee paccmampusaromcs pesybmamsl 3KCNepuMeHmanbHbix Ucciedosanuli nodxenydoyHoll enessl y SNOHCKUX
nepenesios, Ha OCHOBAHUU KOMOPbIX, NPedIoXeHO HOBOE 0PU2UHA/IbHOE aIIOMempPUYeCKoe ypasHeHUe, KOmopoe yyumsigaem
Bo3pacm nmuusl. Tak KaK NO3HaHUe Mopgoo2udeckux ocobeHHocmell nuLwesapumenbHol Cucmemsbl SNOHCKUX nepenesiok no3sosem
yesIieHanpasIeHHo BAUSMb HA UX POCM U Pa38UMue, Mo NojydyeHHble OaHHble Heo6X00uMbl 015 pazsedeHUs U CefleKyuu nepenesios 8
HYXXHOM HANPABAeHUU /1A COXPaHeHUs Ux 300p0BbSA U NOBbIWEHUS NPOOYKMUBHOCMU.

KnioueBble cnoBa: asiomempuyeckoe ypasHeHue, ANOHCKUE nepenesd, no0)enyo0o4Has xenesa,
abconomHas macca nodxeny0oyHol xesnessl, OMHOCUMENbHAS MACCa NOOXenyO0YHOU xesnesbl.

BBeaenue

IToakeAyAOdHAS SKeAe3a TITUIL COCTOUT M3 AOPCAAb-
HOI1, BEHTPAABHOM 1 CEAC3EHOYHON AOAEIL, PACIIOAOKEH-
HBIX MEYKAY BOCXOASIIE 11 HUCXOASIICT TIeTASIMU ABEHAA-
HATUTIEPCTHOM KUTIKU. [ToAKeayAOuHast JKeae3a pasAeAeHa
Ha YeTbIpe AOAU Y Ky, TIeperieAOB U Tyceil, TOTAd KaK y
YTOK M MHOTUX APYTHX BUAOB IITULl MACHTU(DUIIPOBAHO
TOABKO Tpu AoAu [1, 4].

OK30KPUHHASL YaCThb TIOAYKEAYAOUHON JKeAe3bl COCTO-
WUT 13 JKEAE3UCTBIX SMMMTEANAABHBIX KAETOK, Ha3bIBAeMbIX
ALMHYCHBIMU KACTKAMMU, 1 BbIBOAHBIX IIPOTOKOB MAAOTO U
6OABILIOTO AraMeTpa. LIuTornaasma alHyCHBIX KAeTOK 60-
TaTa M1ePOXOBATON SHAOTIAA3MATIUECKO CeThIO, MUTOXOH-
APVSIMI KPUCTAAAMUECKOTO TUTIA, CBOOOAHBIMI prOOCOMa-
MU U CeKPETOPHBIMU 3UMOTeHHBIMU TpaHyAamu. KaeTku
C 9yXpPOMATUUECKUMU SAPAMU, HAXOASIIINECS B TTPOCBETe
alHyca ¥ Ha3bIBAEMBIX IIeHTPOAIINHYCHBIMU KACTKAMHU,
y Kyp He CYIIeCTByeT, HO, XOTsl 1 He4acTO, MOXKeT CyIIe-
CTBOBATb Y CKBOPILIOB 1 AOMAIIHUX rycett [6]. CerpeT atu-
HYCHBIX KACTOK BBIACASIETCSI B ABEHAAIIATUTIEPCTHYIO KUIITKY
yepes BCTABOUHBIC, BHYTPUAOABKOBbIC, MEYKAOABKOBbBIE 1
MESKAOACBbIE BLIBOAHBIE TIPOTOKN. COOOIIAeTCsI, 9TO Y TITUIL
OCHOBHBIMU BBIBOAHBIMU TIPOTOKAMU, OTKPbIBAIOIINMUCS
B ABEHAAIIATUTIEPCTHYIO KUIIIKY, SIBASIIOTCSI AOPCAABHBIN 1
BEHTPAABHBLI [TPOTOKM TTOASKEAYAOTHOT JKeaessl [3, 5].

OHAOKPUHHAsI TIOAYKEAYAOTHAS KeAe3a TITUI] COCTOUT
113 MAaABIX 1 OOABIINX OCTPOBKOB, KOTOPbIE Ha3bIBAIOTCS
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aapca-, 6eTa- 1 CMeIlIaHHble OCTPOBKU. AAb(A-OCTPOBKHY,
TaKyKe M3BECTHBI KaK TeMHbIe OCTPOBKM, TOTAA Kak OeTa-
OCTPOBKM, TaKKe U3BECTHDI KAK CBETABIE OCTPOBKI.

MaTepnaA 1 METOABI UCCACAOBAHUSA

VccaeaoBanme BBITIOAHSAOCH B 9KCIIEPUMEHTAABHOMN
HAy4YHO-UCCAEAOBATEABCKON AA0OPATOpUU U BUBAPUK
AenapTamMeHTa BeTEPUHAPHON MEAMMHBL ATpapHO-TeX-
HOAOTMUYECKOTO MHCTUTyTa Poccuiickoro ynusepcurtera
APY>KObL HapOAOB B 1IeproA ¢ 2021 1o 2023 rr. O6beKToM
VCCACAOBAHUN SIBASAMCH SITIOHCKME TePerieAa SCTOHCKOMN
TIOPOABI B OTTPEACACHHBIE 3TAIlbl TOCTUHKYOAIINOHHOTO
OHTOTEHe3a: HEOHATAABHBIN (CYyTOUYHBIE), I0BEHAABHBIN
(30-AHeBHBIC), TTOAOBOTO co3peBaHms (60-AHEBHbIC) 1
MopdodyukimonaasHou 3peaoctu (90- u 180-AHeBHEIe).
YCAOBUsI COACPIKAHMS M1 KOPMACHWSL SITTOHCKUX TIEPETICAOB
COOTBETCTBOBAAU 300TEXHUUCCKIM HOPMaM, TIPEAbsBASIC-
MBIM K AQHHOMY BUAY TITHUIIBI B YCAOBHSIX TIPOMBIIIACHHOTO
pasBeaeHus.

MatepruaroM MCCAEAOBAHII CAYYKUAA TOATKEAYAOUHAS
JKeAe3a, TIOAYIeHHAs OT KAMHUYECKU 3A0POBbIX STIOHCKIX
TIEPeTIeAOB, KOTOPAsk M3y4aAach IPH TIOMOIIM MaKpo- U
MUKPO-TIpeTIapupoBaHust, MOPHOMETpUN 1 GroMeTpuye-
CKOTO aHAAM3a M3Y4YaeMbIX CTPYKTyp. OTnpenapuposaH-
HYIO TIOAPKCAYAOUHYIO JKEAe3Y TIePereAOK B3BEIINBAAN Ha
SAEKTPOHHbIX BeCAX AASl OTIPEACACHUs: a0COAIOTHON MACChL
B rpaMMax. AaAee BEIUMCASAY OTHOCUTEABHYIO MaCCy AAS
OpraHa B IPOLEHTAX OT SKMBOW MACCHI ITHIIbL.
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MopdomeTpuyeckas xapakTepucTUKa NoAXxKenyA04HoIA
)enesbl ANOHCKUX Nepenesiok B U3y4aemble Nepuoabl
NOCTUHKYOALMOHHOr0 OHTOreHesa

Bospacr, cyT. AbcoaotHast macca, r | OtHOocuTeAbHast Macca, %
30 0,60+0,36 0,55+0,28
60 0,62+0,18 0,26+0,20
90 0,67+0,29 0,34+0,16
180 0,89+0,41 0,39+0,20

Kpome TOHATHS «OTHOCUTEABHON MAacChI», a0CO-
AIOTHYIO MACCy CepAIla M MAacCy TeAa MOTYT CBSI3BIBATH
AAAOMETpPHUYECKIEe YPABHEHsI, KOTOPble XapaKTepU3yioT
CBSI3b MEYKAY CKOPOCTSIMU POCTA ABYX OPTAHOB WA YaCTeH
Tead. [lpu cpaBHEHMM Pa3MepPOB ABYX YaCTell OpraHM3Ma
VAV ABYX M3MEPEHNI Pa3MepOB KAKOTO-TO PACTYIIETO Op-
TaHa, KaK [TPABUAO, TIPOSIBASIETCSI TIOCTOSIHCTBO OTHOIIICHHST
CROpOCTel MX POCTa HECMOTPsl Ha TO, UTO AOCOAIOTHBIE
BEAUYNHBI CKOPOCTEN MOTYT CYIIECTBEHHO PA3AUYATHCS
[2, 4]. TIOCTOSIHCTBO OTHOCUTEABHOTO POCTA HA3BIBAECTCS
AAAOMETPIYECKVM 3aKOHOM POCTA ¥ OTIMCHIBAETCST dAAO-
MeTPUYECKNM YpaBHEHVIeM:!

Y=aX,

TA¢ Y — BEAMMMHA OAHOM TIEPEeMEHHOM; X — BeAUYMHA
APYTOI1 TIEPEMEHHOM; d — BeAUYMHA Y TIpU 3HaYeHnn X,
paBHOM 1; b — cOOTHOIIIEHME CKOPOCTE!l POCTa Iepe-
MeHHBIX Y 11 X.

AAAOMETPUYECKUI TIPUHITAIT TPEAOCTABAsICT HAYIHO-
MY ICCACAOBATEAIO U €11le OAHY YHUKAABHYIO BO3MOKHOCTD
— BBUICHUTD, Y€M 1 HACKOABKO B Pa3HBIX MOKA3aTEASIX
KOAMUECTBEHHO 1 KaUeCTBEHHO OTAMYAETCS M3yIaeMBbII BUA
IITULIBL OT APYTTIX BUAOB B (PUAOTeHETIIeCKOM psiay [7 ,8].

PesyabTaThl iCCACAOBAHMS
U UX 00Cy’KAeHHE

B pesyabTate TPOBEACHHBIX UCCACAOBAHUI YCTAHOB-
A€HO, YTO Y TIePETIeAOK TIOAKEAYAOUHAs JKeAe3a PACIioAd-
TaeTCsl TI03aAU TIPABOIL AOAY TIEUEHU B KAYAOBEHTPAABHOM
HaIrpaBACHUN MEYKAY BOCXOASIIIMM 1 HUCXOASIIINM TeTASAMU
ABEHAALATUTIEPCTHON KUIIIKM Ha BCEM €€ TPOTSDKEHUM.
Y NTEHIIOB MOAKEAYAOUHAS JKeAe3a JKEeATOBATO-PO30BOTO
LIBeTa, ACHTOBUAHO (POPMBL U YIIPYTOM KOHCUCTEHLIVN,

C BO3PACTOM OHA CTAHOBUTCS IPKO-JKEATOTO 11BETa 1 IIPH-
00peTaeT PHIXAYIO0 KOHCUCTEHIINIO.

YCTaHOBACHO, YTO AOCOAIOTHAS MACCA TIOAYKEAYAOUHO
JKeAe3bl y 30-CyTOUHBIX IepereAOK cocTasasteT 0,6+0,30 T.
K 60 cyTkam Bo3pacTa Macca sKeAe3bl y ITUIL He3HAYNTeADb-
HO yBeAnumBaetcs B 1,1 pasa (mabauya). 3a Bech eproa
MICCACAOBAHMS MACCA TTOAKEAYAOTHON JKeAE3bI TIePeTIeAOK
yBeanmunsaetcsa B 1,5 pasa u Kk 180-cyTounomy Boszpacty
pasna 0,89+0,41 r (puc. D).

[1pOBOAMAOCH MCCACAOBAHME OTHOCUTEABHOM MACCh
TIOAPKEAYAOUHOM JKEAE3Bl Y SIIIOHCKUX IePereAoB, KOTO-
pas B 30 cytok coctasasiaa 0,55+0,28. Ee usmenenus
He OBIAM PaBHOMEPHBIMU BO BPeMs UCCACAOBAHUS. BblAo
OTMEYEHO CHIDKEHVE OTHOCHUTEABHOW MAaCChl ITOAYKEAY-
AOYHOI1 JKeAE3bl y SIIIOHCKUX IIePereA0B K 60-CyTouHOMY
Bo3pacty 0,26+0,2%, T.e. OHA YMEHbIINAACH B ABA pasa. K
90 cyToYHOMY BO3PACTy OTHOCUTEAbHASI MACCA TTOATKEAY-
AOYHOI1 JKEAE3BI Y SIIOHCKUX IIEPEIIEAOB YBEAUUNAOCH AO
0,34£0,16%, T.e. B 1,3 pasza. K 180-cyTounomy Bospacty
HaOAIOAAAOCH ITPOAOAYKAAOCH YBEANUEHIE STOTO [10KA3aATeAs.
20 0,39£0,2%, te. B 1,1 pasa (puc. 2).

Taxum 06pa3zom, BeCOBbIE TIOKA3ATEAM TTOAYKEAYAOUHOM
JKEAE3bl Y SIIOHCKUX IePereAOK M3MEHSIOTCSI HepaBHO-
MepHO. AAs pellleHMst TIOCTaBACHHO 3aAaUM, UCTIOAB3YsI
AaHHbIe Macchl Teaa (MT, Kr) 1 aOCOAIOTHO MAacChl TIOA-
JKEAYAOUHOM JKkeae3bl (MII, I) SIIOHCKUX IIepPereAOB OT
30-cyTounoro Bo3pacta 1 A0 180-cyTouHoro BO3pacTa
HAMU IIPU TIOMOIIM KOMIIBIOTepPa 1 Ha00pa MPUKAAAHBIX
[IPOrPAMM SMITMPUUECKUM ITyTeM ObIAO PACCINTAHO OPUIU-
HAABHOE aAAOMETPUYECKOE YPaBHEeHME, KOTOPOe B OTAMYIE
OT [IPEAAOSKEHHBIX PaHHee, YUUThIBACT BO3PACTHOM PaKTop
(B, MeC) 1 MMeeT CACAYIOIINIL BUA!

M, = (1,59 - 0,30)- M1,

B Aannom cayvae nepeMenHas Y COOTBETCTBYET
a0COAIOTHOI MaCCe TIOAKEeAYAOUHOT skeae3pl (M) u pac-
CUMTBbIBACTCS B rpamMMax. [ lepemennast X COOTBETCTByeT ab-
COAIOTHOMY Becy (MT) 11 pacCUnNTBIBAETCS B KNAOTPAMMAX.
Aast b, KOTOpPBII 1TOKA3bIBAET OTHOIIEHIE TEMIIOB POCTa
repeMeHHbIX Y 1 X, B AdHHOM CAy4ae TIOKa3aHbl Pa3Hble
temrsl pocta (0,19 y mepereaa). 3HaveHue a SBASIETCS
6oaee CAOKHBIM, HO yInUTHIBAeT KO3(pPUIMEeHT Bo3pacTa
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Puc. 2. iunammuka a6coniotHon (O, r) u oTHocuTenbHoi (M, %) Macchl NOAXKeNYA0OUHON XKenesbl y ANOHCKUX Nepenenos

(B), KOTOPBII PACCIUTBHIBACTCSE B MECSLIAX AAS KOHKPETHOTO
BIAA JKUBOTHBIX. [Ipu pacueTe 3HAUEHUS a BBOAUTCS TIO-
HSATHE KOHCTAHTHI, XapaKTepU3yIoliell HeKOTOPbIe BUABI
ntui 1,59. 9ToT napameTp, Kak U 3HaYeHue b, HapsmyIo
CBSI3aH C Pa3MepoOM KMBOTHOTO U MMeeT TeHACHIIMIO K
y™MeHbIteHno. Kak mokasaa 61ocTaTucTUIecKnil aHaAms,
TIpeAAOKeHHOE HOBOE AAAOMETPUYECKOe ypaBHEeHVe UMeeT
CPEAHNI yPOBEHb OTKAOHEHUSI OT PEAAbHBIX AAHHBIX B
8—13%, 4TO TO3BOASIET PEKOMEHAOBATh AQHHOE aAAOMe-
TpUYeCKOe ypaBHEHNE AAS HayYHO-MCCACAOBATEABCKUX
TIPOEKTOB.

BbiBOABI

baaroaapst aAAOMETPIYECKOMY YPABHEHNIO YAAAOCH
CBsI3aTh, CKOPOCTb POCTA TeAd IEPEIIeAOB CO CKOPOCTHIO
pOoCTa IIOAYKEAYAOUHOM KEAE3bl U I10 AAHHBIM OUOCTATU-
CTUYECKOTO AHAAM3A TIOATBEPAUTD ACTICTBEHHOCTD AAHHOTO
MeTOAA MCCAeAOBaHMS. Pa3paboTaHHOe HOBOE aAAOMETPU-
YeCKOe ypaBHEHHe IO3BOASICT CO3AABATh OUOAOTUYECKIUE
MOAEAU SKUBOTHBIX (IITHII) OKPYSKAIOMIET0 MUpa U IpH-
6AM3UTBCSE K TOHMMaHmo ¢uaocoduu Apucroreast [1],
KOTOPBII CINTAA, 9TO «(DOPMa JKUBBIX CYIIIECTB [IOCTPOEHA
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I10 BBICHIVM, MACAADHBIM o6pa3uaM».
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APPLICATION OF ALLOMETRIC EQUATIONS FOR CALCULATION
OF PANCREAS MASS IN JAPANESE QUAILS

Using allometric equations, one can theoretically determine the morphological constants of representatives
of the bird class, identify significant differences in the dynamics of these indicators, and determine which
parameters do not obey these relationships. The principle of allometry allows, on the one hand, identifying and
justifying the general model of the structure and functioning of the animal organism as a whole, and on the other
hand, it creates a basis for assessing the quantitative and qualitative deviations of individual bird species from this
model. The aim of the study was to determine the weight indicators of the pancreas in Japanese quails in post—
incubation ontogenesis and to develop, based on this allometric equation, which links the live body weight and
the absolute weight of the pancreas into a single whole. The article discusses the results of experimental studies
of the pancreas in Japanese quails, based on which a new original allometric equation is proposed that takes
into account the age of the bird. Since knowledge of the morphological features of the digestive system of Japanese
quails allows you to purposefully influence their growth and development, the data obtained are necessary
for breeding and selecting quails in the right direction to maintain their health and increase productivity.

Key words: allometric equation, Japanese quail, pancreas, absolute mass of the pancreas,
relative mass of the pancreas.

MpaBuna ochopmneHnA crtaTen

CTtaThyl IPUHUMAIOTCSI HA PYCCKOM U QHTAUVICKOM SI3bIKAX.

Marepuaabl AAst IyOAUKAIIMU MIPEACTABASIOTCS B BuAe dariaa B popmare Microsoft Word for Windows ¢ pacumpenuem
.doc naum .docx.

CTaThsi M aHHOTALIMSI AOAJKHBI ObITh HAMMCAHBI XOPOIIUM AMTEPATyPHBIM SI3bIKOM. B Hell He AOAJKHBI COACPIKAThCS Oa3uc-
HbIe, 00LIEN3BECTHBIE, CBEACHHS 110 NPOQUABHOI HayYHO! TeMaTuKe. IIpH MCIOAB30BAaHUU €AMHUII H3MEPEHUsI HEOOXOANMO
MPHACPKUBATHCS MEKAYHAPOAHOH cucteMbl eannun CH.

AyOanpOBaHUE AQHHBIX B TEKCTE, TAOAUIAX H PUCYHKAX HEAOIYCTHMO.

PekoMeHAyeMblIil 06beM cTaTeil — 0T 6 A0 16 crpanun ¢popmata A4 B peaaktope Microsoft Office Word, mpudt «Times
New Roman», kerab 14, untepsaa 1,5, a63amusiit otctyn — 1 cM, Bce moast — 2 cM. BrlpaBHIBaHMe TEKCTa CTAThU IO IUPUHE.

Ipaduueckas ungopmanns AOAKHA ObITh YepHO-Oeaont (3a uckawovenuem ¢ororpadumit). [padpukn, AnarpamMmsl, cCxemsl 1
AP. PEKOMEHAyeTCsl IPeACcTaBaTh B (paiiaax ¢popmara TIFE Adobe Illustrator, Photoshop, Visio (3a uckaouennem auarpamm,
BbInoAHeHHBIX B Microsoft Office). PucyHku AOAYKHBI GbITh Y€ TKMMH U BBIIOAHSTBCSL HA 6eaoM (hoHe. KaXKAbIl PUCYHOK AOAJKEH
GbITh CHAGKEH IIOAPUCYHOYHOM MOATICHI0. OcH rpadhHKOB AOAJKHBI IMETb HIOAIIMCH Ge3 COKPAIeHI. JAeMEHTBI CXeM, YepPTesKel
U AP. AOAJKHBI IMETh MOATIMCH AU 0603HAYeHNs1, paciiPOBKa KOTOPHIX AOAJKHA COAEPIKATHCSL B MOAPUCYHOYHOM TTOATIHMCH.

TaGauis! BemoAHsIOTCS B popMatax Microsoft Word nam Excel. Kaxkaas cTpoka TaGAUIIBI AOAYKHA 0(OPMASTBCSI KIMEHHO
KaK OTACAbHAs CTpPOKa. PaspereHne CTPOK M CTOAGIIOB TaGAMIIBI C IOMOIIBIO 3HAKOB «MPoOea», «Enter» He AOIycKaeTcs.

@opmyasl. [Ipoctsie popmyabl pekoMeHAyeTcst BHIOAHsTh B Microsoft Word, 6oaee caoxusie — B Peaakrope ¢opmya
Microsoft Equation Editor nan anaaoruasom peaaktope. Bee Bxoasimue B popMyAy mapamMeTpbl AOAYKHBI ObITb paciiingpoBaHBL.
PacimgpoBKy IPUBOASIT OAMH Pa3, KOTAA IIAPaMeTP BCTpeyaeTcsi BliepBble. BoinoaneHne popMyA B BUAE PUCYHKOB He AOITyCKAeTCsl.

CHHCOK AUTepaTypbl AOAJKEH OBITh He MeHee 6 MCTOYHMKOB. CChIAKHM Ha pabOThl aBTOPOB AOAJKHBI 3aHUMATh He Ooaee
50% cnncka autepatypsi. Odopmasiercst crporo mo FOCT P 7.0.5-2008, BripaBHUBaHME TI0 IIMPHHE.

TToMHMO CIIEICKA AMUTEPATYPbI, IPUBOAUTCS TAKXKE TPAHCAUTEPUPOBAHHBII CIIUCOK AUTEPATYPbl HA KUPUAAHUIIE M TIEPEBOA
HA3BaHUs MyOAMKAIMN HAa aHTAMACKHUIL.

TMocae cniucKa AUTEpPATYPhI U €€ TPAHCAUTEPUPOBAHHOTO CIIHUCKA HEOOXOAUMO BCTABUTH IIEPEBOA Ha aHTAUICKUI S3bIK Ha-
3BaHU CTaThy, (paMUAMM M HHULMAABL aBTOPA(OB), CBEACHHsI O HIX, HA3BaHUE MecTa paGoThl/y4e0bl, aHHOTAIIMN 1 KAIOYEBBIX
CAOB. AAsI @aHTAOSI3BIYHBIX CTATEH ACAACTCSI IIEPEBOA HA PYCCKUIA SI3BIK.
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JKene3zo Heobx00uUMO Npakmuyecku 071 BCeX XUBbIX OP2AHU3MOB U AB/ISeMCs HeOMbeMemMol 4acmeio MHO2UX MemabouyecKux
yHKyul. BaxHeliwel ¢yHKkyuel 2eMo2i106uHa A815emcs mpaHcnopm Kucaopood. enezodegpuyumHas aHemus y cobak u
KoleK 00bI4HO BbI3bIBAEMCA XPOHUYECKOU Kposonomepel u Moxem Obimb 0OHAPYKeHa CTYYaliHO, NOCKObKY KUBOMHbIE MO2/IU
adanmuposamsCca K aHemuu. Taxenslld Oeuyum xene3a xapakmepu3syemcs MUKpOLUMapHoU, 2unoxpoMHoL, NOMeHYUanbHO
msxenol aHemuell ¢ sapuabesibHol pezeHepamusHol peakyuel. B cmamee paccMompeHsl Memabosiusm xesiesa u 20Meocmas,

a makxe OuaeHOCMuYeckoe mecmupoB8aHue u mepanesmuyeckue pekomeHoayuu 041 cob6aK U Kowek ¢ xene300euyumHol
aHemuell. B xpoHu4ecKux ciy4asx XxapakmepHsie CUMNMOMbI pa3BUBAIOMCA MeOJIeHHO U nocmeneHHo npozpeccupylom. TeyeHue u
ucxod nocmeemoppazuyecKux aHemuli 3a8uUcsm om 3muoso2u4eckux paKkmopos, npusedwux K Kposonomepe, U om ¢yHKYUOHaNbHOU
NOJIHOUEeHHOCMU 0p2aHO8 KPOBEeMBOPEHUS, @ MaKxXe Opyeux cucmeM op2aHu3mMa 8 yeaom (8o3pacm, bepemeHHOCMb, ynUMaHHOCMb
um.o.). [JuazHo3 ocHoBbIBaeMCA HA OGHHbIX AHAMHE3, KIUHUYECKOM 0CMOMpE XUBOMHO20,  MAKKe Ha OCHOBAHUU pe3y/bmamos
nabopamopHo20 uccnedosaHus cocmasa nepugepudeckoli kposu. JledeHue. Heobxodumo ocmaHoBUMb KpoBOMeyeHue U yCmaHosumb
npuyuHsl, BbI38asWUe Kposonomepio. [Ipu HapyxHbix mpasmax 3mo docmuzaemcs nymem myeoli mamnoHaobl paH, HaMOKeHUs
weyma u m.0. [lpu BHympeHHUX KpoBOMeYeHUsAX UCNo/b3yom cpedCcmaa, NossILUaLUe CBepmbIBaemMoCmb KPOBU U BbI3bIBAKOL4LE
COKpaU4eHUS MeJIKUX KDOBEHOCHbIX COCY008. B smux yensx BHympuseHHO UHbeyupyrom Kanbyus X10puo u Kanbyus 21IKoHam
8 10%-Hol koHyeHmpayuu no 10-20 mA. [Jn5 0CMaHoBKU BHYMPEHHUX KpoBomeyeHull ucnoib3ylom sHympuseHHble 88e0eHUs
10%-Ho20 pacmsopa Kanbyus xnopuda, 10%-Ho20 pacmsopa xeaamuHa, 5%-Ho20 pacmeopa ackopbuHosol Kuciomsi. Mcnons3yom
nepenusaHue Kposu, 88edeHUe U30MOHUYECKO20 pacmsopa Hampusa xaopuda, pacmsopa Puxeep-J/loka. M3 cmumynupyouux
cpedcma: enuyepogocgam, 2eMmocmumyasmop, npenapamsi Kobaasma, Medu. B xpoHuYeckux cyyasx npumeHsom cneyuguyeckue
aHmuarxemuyeckue cpedcmaa, 8 MOM YuC/e npenapamsl xene3a, Medu, Kobansma, sumamu B, ponuesyto kuciomy.
Mone3Ho ckapmausams cO6aKam cbipyto neyeHs.

KnioueBble cnoBa: aHemus, 2emo2/106uH, xene3odeduyum, heppumuH, KUBOMHsIe.

AHeMIsT — 3TO KOMIIA@KC KANMHWKO-TeMAaTOAOTIe-
CKIX CUMIITOMOB, YKa3bIBAIOMNX Ha TTOHIKEHHOE KOAW-
YeCTBO IPUTPOIINTOB U TeMOTAOOMHA B KPOBU JKUBOTHOTO.
[TaToAornyeckoe COCTOSIHUE MOYKET BO3ZHUKHYTD Y AI0OOTO
TETIAOKPOBHOTO JKMBOTHOTO, 4 Takke TITull [1].

“KeaezoaepurinTrast aHeMust y COOAK 1 KOIIIEK valrie
BCETO BO3HUKACT BCACACTBYME XPOHMYECKON BHEITHEN
KPOBOTIOTEPH U He BO3ZHUKACT AO TeX TIOP, TIOKa 3aTlachl
JKeAe3d B TKAHSIX He OYAyT UCTOIIEHBL. AevueHNe 3aKAI0Ya-
eTCS B YCTPAaHEHUN OCHOBHOTO CTHAPOMA, BBI3BIBAIOIIETO
KPOBOTIOTEPIO, 1 BOCCTAHOBACHIN 3aI1ACOB SKeAe3a.

“Keaeso B bopme rema (10% moraotmaeMoro skeaesa)
JKUZHEHHO BaXKHO AAS MHOTHX MeTAG0AMIeCKIX (DYHKITHTL,
BKAIOUAs. TPAHCIIOPTUPOBKY KHUCAOPOAA B TEMOTAOOWHE.
JKeae3o TarKe sIBASETCS KOMIIOHEHTOM MHOTUX ep-
MEHTOB, B TOM HHCA€ IIUTOXPOMOB, HEOOXOANMBIX AAS
BBIPAOOTKI SHEPIMU 1 MeTa0OAM3Ma ACKAPCTB. 3a CYET
OTAAQYM WA TIPUHATUS SACKTPOHA JKEAC30 CYIIeCTBYeT
An6O B BOCCTAHOBAGHHOM AByxBareHTHOM (Fe?), an6o
B OKHMCAUTEABHOM AByxBaAeHTHOM (Fe’*) coctostamm [3].
Boabtas 9acTs (yHKINOHAABHOTO JKeAe3d COACPIKUTCS B
TeMOTAOOWHE, MeHbIIINe KOAMYeCTBA — B MUOTAOOUHE 1
INTOXpoMax. [ledenn, KOTOpast SIBASIETCS MECTOM ITPOU3-
BOACTBA OEAKOB, TPAHCTIOPTUPYIOINX JKEAC30, COACPIKUT
cample OOABINHE 3arachl He(hyHKIIMOHAABHOTO JKeAe3a B
BrAe PEPPUTIHA NAU TEMOCUACPIHA.

56

JKeaeso, mocTynamouiee ¢ NUILEN, BCACBIBACTCS B
OCHOBHOM B ABEHAALATUIIEPCTHON KUIIKe. BcacbiBaeTcs
TOABKO ABYXBAAGHTHOE JKEA€30, KOTOPOe TPAaHCIIOPTHUPY-
eTCsI Yepe3 alKaAbHYI0 MeMOPaHy SHTepPOIIMTa TIepeHOC-
YMKOM ABYXBAACHTHOTO MeTaAAd. 3aTeM OH IePeHOCUTCS
uepe3 SHTEPOLUT Ha 0A30AaTEPAAbHYIO MeMOPaHy 110 He-
N3BECTHOMY MeXaHU3My. JKeAe30 KCIIOpTUPYyeTCs uepes
0a3oraTepaAbHyl0 MeMOpPaHy SHTEPOLMTOB C IIOMOILbBIO
depporiopTiHa, 3aTeM CBS3BIBAETCS ¢ TPAHCHEPPUHOM B
TIAQ3Me 1 TPAHCIIOPTUPYETCs AASI ICTIOAB30BAHMS B Opra-
HAX-MUIMIEHSIX WYAT AASL XpaHeHust [6].

3amacel skeAe3a B OpPraHn3Me CTPOTO PeTryANpPYIOTCs,
YTOOBI 0OECTIEYUTh AOCTATOYHOE KOAMYECTBO JKeAe3a AAS
KACTOUHBIX TIOTpeOHOCTeN 6e3 PasBUTHS TOKCUIHOCTH
n3-3a2 u30bITKA. [I0CKOABKY B OpraHuU3Me OTCYTCTBYeT
MEXaHM3M 3KCKPelnn M30BITOYHOTO JKeA€3d, TOMeOCTas
JKeCTKO KOHTPOAMPYeTCs 3a CUeT OTPaHNIeHIsI TIOTAOLIe-
HUSI JKeAe3a KUIIEYHON CPEAOH TTIOCPEACTBOM HAPYIIICHIS
OTTOKA M3 SHTEPOILINTOB.

Crwkenve ypoBHsi eppOIOPTHHA IIPUBOAUT K
TOMY, 9TO aOCOPOVPOBAHHOE M3 TIUIIK JKEAC30 OCTACTCA B
SHTEPOIINTAX, TAC OHO TEPSIeTCSI B PE3YAbTaTe OTIIETIACHIS
SHTepoLUTOB. V1 HA000OPOT, KOrAa 3aI1aChl JKeAe3a HU3KUE,
TIPOAYKIINS 11 CEKPeINsl TeTICUANHA TIOAABASIIOTCS, ITO
YBEAMYMBACT OTTOK JK€A€3a U3 SHTEPOIIUTOB B KPOBb.

JKeaesosedpuintHas aHeMust BOSHUKAET IIPU HECO-
OTBETCTBUM PalIMOHA MIUTaHMS TOTPEOHOCTSM OpTraHn3Ma
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VAV TIPY XPOHUYECKOU BHellHell (Hepe30pOTUBHO) KPO-
BorioTepe. [ToTpeOHOCTD B JKeAe3e C TIUIICIT AASL BAPOCADBIX
cobakx 1 Kolek oleHuBaeTcst B 80 MI/KT CyXOro BellecTsa
11 BbIIIIE Y 11IEHKOB 11 KOTAT 13-3a UX OBICTPOro pocTa. He-
AOCTAaTOYHOE MOTPeOACHME JKeAe3a C IIMIIEeH He HaOAIOAA-
eTcs y co6aK 1 KOIIEK, KOTOPBIX KOPMSIT KOMMEPYECKIMMU
KOPMaMU AASL AOMAIITHUX JKUBOTHBIX, HO PEAKO BO3SHUKAET
[IPY AOMAIITHEM IIPUTOTOBACHUN TN U BETe TAPUAHCKIX
AreTax 6e3 COOTBETCTBYIOUINX AOOABOK JkeAe3a [2].

JKeaesoaepurnTHas aHeMUsl PA3BUBACTCSI TOABKO B
TeUueHMe HEACAD VAU MECSI1IeB XPOHNUECKOM, NAY PEIIVAN-
BUPYIOIIE KPOBOIIOTEPU KaK Y MOAOABIX, TaK 1y B3POCABIX
SKUBOTHBIX. [IpUYMHBI XPOHMYECKON HAPYKHOM KPOBO-
[IOTEPU BKAIOYAIOT SKTOINAPa3UTU3M, SHAONAPA3UTU3M,
remMaTypuio, HOCOBO® KpOBOTeUeHMe, TeMOPParndecKyio
[IATOAOTHIO KOXKM, KOAryAOIaTHIO, TPOMOOLNTOIIEHNUIO,
TPOMOOLUTOIATIIO U SKEAYAOUHO-KUILIEYHOE KPOBOTEde-
Hue. JKeAyAOUHO-KUIIEeYHble KPOBOTEUEHUSI MOTYT ObITh
CACACTBUIEM IIEPBUYHBIX 3a00ACBAHII JKEAYAOTHO-KUIIIEY-
HOTO TPaKTa MAU BTOPUYHBIMU 110 OTHOILIEHUIO K CUCTEM-
HBIM 3200A€BAHUSM, TAKUM KaK [109Y€UHbIE 1 [1eUeHOYHbIE
3a60AeBaHMS, HAPYIIEHUs CBEPTBHIBAEMOCTU KPOBH, U
ruroaspeHokoptuimam [1].

Kopmsimue KuBoTHbIe 0COOEHHO CKAOHHBI K Pa3BU-
TUIO JKeA30ACPUITNTHON aHEMUH M3-3a 60Aee HU3KUX 3a-
T1aCOB JKeAe3a B OpPraHU3Me, TIOBbIITICHHBIX [TIOTPEOHOCTEN 1
CHIDKEHHOTO ITOTPeOACHMs U3 PALIOHA HA OCHOBE MOAOKA.
XuUpypruyeckas pe3eKIus BCell ABEHAALATUIIEPCTHON KUITI-
KU TIPUBOAUT K HAaPyIIeHMIO BCAChIBAHMs JKeAesa. JKeaeso-
AeUILINTHASL aHeMIUsT MOKeT OBbITb BBI3BAHA STPOrEHHBIM
IIyTeM IIyTeM UYpe3MepHbIX GAeGOTOMUI Y KUBOTHBIX-AO-
HOPOB KPOBH, TIOCKOABKY IIPU PETYASIPHOM AOHOPCTBE
450 MA KpoBU M3 OpraHusMa yAaaseTcs npumepHo 200
Mr JKeAe3a. HakoHer, keAe30AeDUITUTHAS aHEMMS TaKKe
MO>KeT OBITh BbI3BAHA TIOBTOPHBIMU KPOBOITYCKAHUSIMUL B
LIeASIX AMATHOCTVIKY Y1 MOHUTOPUHTA Y MEAKUX JKUBOTHBIX;
06beM Pae6GOTOMII He AOAYKEH TIPEBBINIATh 19% Macchl Teaa
SKUBOTHOTO B HEACAIO [4].

BoaesHeHHbIe COCTOSIHUS C (DyHKIIMOHAABHBIM AePU-
LINTOM JKeAe3a MOTYT BO3HUKATh, KOTAA JKEAC30 HEAOCTYITHO
AASL CUHTE32 T'eMa, HeCMOTPsL Ha HOPMAAbHbIE AW TIOBbI-
IIEHHbIE 3aIIachl skeae3a B opranusMe. OAHUM U3 IIPU-
MEpPOB SIBASIETCSI aHEMUSI BOCITAAMTEABHOTO 3a00A€BaHNS,
KOTOPYIO Ha OCHOBAHUY T€MOTIPAMMBI MOYKHO IIPUHSTD 3a
JKeAe30AePUINTHYIO aHEMUIO. B 3TOM COCTOSIHMM yPOBHI
JKeA€3a B ChIBOPOTKE CHIDKAIOTCsL BCACACTBUE CEKBECTPALIIT
JKeAe3a B TICUeHM, CeAC3EHKE 11 KOCTHOM MO3Te, UTO IIPMBO-
AUT K QYHKLIHNOHAABHOMY AePUIIITY SKeAe3a, HAPYIIEHIIO
CUHTe3a reMa ¥ 00pa3oBaHMIO HEKOTOPOIO KOAWYECTBA
MUKPOLUTAPHBIX 1, BO3MOYKHO, TUTIOXPOMHbIX 3PUTPOLIN-
TOB. HECMOTPS HA AACKBATHBIE 3aI1AChI JKEAE3a B OPraHU3Me.

Y SKMBOTHBIX C XPOHUYECKUM 3a00A€BAHUEM IIOUEK
Pa3BUBAETCsA aHEMMsl, KOTOPAs 4alle BCero OblBaeT HOp-
MOIINTAPHO, HOPMOXPOMHOM 1 HEepereHepaTUBHOM. JTa
aHeMUsl B OCHOBHOM CBsI3aHa CO CHYDKCHMEM CUHTe3a 9pu-

Ne2 2023 Teopernueckue u npuknagubie npoénemsi AMK

TPOIIOITUHA B TIOYKAX, HO TAKJKE MOYKET CIIOCOOCTBOBATH
XPOHUYECKOE CAA00€ JKEAYAOUHO-KUIIIEYHOE KPOBOTEYEHNUE
C HOTepell JKeAe3a U aHeMMell BOCIIAAUTEABHOTO 3a0oae-
BanusL. [locae AeveHMs: PeKOMOMHAHTHBIM YeAOBEUCCKIM
SPUTPOIIOITUHOM 3aIaChl JKeAe3a MOTYT CTaTb OTPaHu-
YeHHBIMU U, TaKUM 00pa3oM, HAPYIIUTb IPUTPOIIOI3,
MHAYLIIPOBAHHBIN PUTPOIIOITUHOM [3].

ANarHOCTUYeCKUN TIOAXOA K KeAe30AePUIINTHON
aHEeMUM BKAIOYAET BBIIBACHIE OCHOBHOTO 3a00ACBAHIS AL
TpUrTepa C THIaTeABHBIM COOPOM aHaAMHEe3a, PU3MKAABHOR
00CAEAOBAHME U AMATHOCTUYECKYIO OLIEHKY. AHAMHE3 AOA-
JKeH BKAIOYATH B CeOsI TIIATeAbHBIN 0030P ACKAPCTB, AUETE,
COITYTCTBYIOIINX 3a60A€BAHNI, XaPAKTEPUCTUK (DEKAAWI,
KOHTAKTa C OAOXaMU U KAEMIAMU, d TAKJKe TIIATeAbHbI
OIIPOC BAAAEAbLIA HA IIPEAMET BO3MOYKHBIX MCTOYHUKOB
KPOBOIIOTEPU.

Kax 1paBnao, y 5KUBOTHBIX C JKeAe30Ae(PUITUTHOM aHe-
MMl KOHIICHTPAIIMS JKeAe3a B ChIBOPOTKE O4eHb HU3KAs.
OAHAKO 3HAYEHMs CHIBOPOTOYHOIO JKEAe3d OT YMEPEHHO
HU3KUAX A0 HMU3KMX HOPMAABHbBIX 3HAYEHWIl TAKKE MOTYT
HAOAIOAATBCS ITPU AHEMUM BOCTIAANTEABHOTO 3a00ACBAHNSL.
7Keaes30 B CHIBOPOTKE MOYKET BPEMEHHO TIOBBIIATLCS TIPT
BHYTPUCOCYAUCTOM AM3UCE SPUTPOLIUTOB, HEAABHEM IIepe-
AVBAHNY KPOBU 1 TIPYEMe TIPETIaPATOB JKeAe3a, YTO MOKET
YCAOKHUTb MHTEPIIPETAINIO AdOOPaTOPHbBIX AAHHBIX.

DeppuUTHH MOKHO OOHAPYKUTH B CHIBOPOTKE KPOBU, 1
OH XOPOILIO KOPPEAUPYET C 3aIlacaMi JKeAe3a B OPTaHU3ME.
OaHako aHaAu3 Ha (DEPPUTUH BUAOCTICHUIYEH U TIO-
9TOMY MAAOAOCTyTIeH. DepPUTHH CHYDKACTCs TIPH JKeAe-
30AePUITTHON aHEMIH 1 TIOBBILITATCSI TTPH ITOBBIIIEHHBIX
o0IMX 3amacax >keaeza B opranusMe. QeppuTuH TakKe
siBASIETCST GEAKOM OCTPOT (hashl, U TUIEpePPUTIHHEMIS
MOJKeT BO3HUKATD TIPY OCHOBHOM 3a00A€BaHUM, TAKOM KaK
BOCIIAAUTEAbHOE 3a00A€BaHME, HEOIAA3Us, 3a00AeBaHIe
TIeYeHN MAU TeMOAMTIYeCKas O0Ae3Hb. TeM He MeHee, HI3-
Kie KOHIIeHTpaIi (DepPUTHHA B CHIBOPOTKE MOTYT OBITh
TIOAE3HBIMU TIPU AN depeHITNALINY JKeAC30ACPUIIUTHON
aHeMUM OT aHEMUM BOCIIAAMTEABHOTO 3a60AeBaHwMst [1].

OO6mue NPUHINIILL AeYeHUS JKUBOTHBIX C JKeAe-
30AeUIINTHON aHEMMEN BKAIOYAIOT MPEAOTBpallleHNe
AaAbHeIIel KpOBOIIOTEPU, KOPPEKLIMIO TsDKEAON aHEMUU,
HA4aAO0 IIPYeMa [IPeIapaToB JKeAe3a 1 ACUeHIEe OCHOBHOTO
3a00A€BaHNS. Y JKUBOTHBIX C TSDKEAO aHeMUel MOTyT He
MIPOSIBAATBCS 3HAYUTEAbHBIC KAMHUYECKUE TTPU3HAKM, HO
BCKOPE TI0CA€ TIOCTYTIACHUSI B KAMHUKY MOXKeT OBICTPO
HACTYIUTb ACKOMIICHCAINS, TIO9TOMY C HUMU CACAYeT 00-
PalaThCst OCTOPOIKHO.

[lepeanBanue KpOBU MOXKET OBITH HEOOXOAUMO AO
TIOAYI€HUsl PE3YAbTATOB AMArHOCTUYECKOM OLEHKU, €CAU
JKMBOTHOE CUABHO aHEMUIHO U AMOHCTPUPYET IPU3HAKKI
runokcemMun. OOpasiibl KPOBU AASL OOIIETO aHAAN32 KPOBU
1, B Maeaae, GUOXMMUYECKUH TIPOUAD CBIBOPOTKU, TIPO-
(brAb KOATYASIINK U TIAPaMeTPhbl JKeAe3d AOAYKHBI OBITb
TIOAYYEHBI AO ITPOBEACHNS TIePeANBAHNS KPOBU. VAeaAbHO
XPaHAIINIeCs] COBMECTUMBIE SPUTPOIIMTAPHBIE MACChI BBO-
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ASITCSI MEAAGHHO, HO CBEKasi UAW COXPAHEHHAs 11€AbHAs
KPOBb TAK’Ke MOXKET MEAACHHO IepeAnBarscs [5].

Takum oOpasom, IepeanBaHne KPOBU I1OKA3aHO
TOABKO B CAYYasIX TSDKEAON aHEMUN C ITOCACAYIOIIEH TUTIOK-
CUell TKaHe, AAs CTAOUAU3ALUM ACKOMIIEHCUPOBAHHOIO
NaryenTa NAU TIepeA BBIIOAHEHMEM OOIIeil aHeCcTe3un
1 OIlepalrell Ha SKUBOTHOM C YMEPEHHOW MAM TSDKEAON
anemuent. KOAMYECTBO NEPEANTON SPUTPOLIMTAPHON MACCh
MOYKHO PaCCUUTATh, KaK:

00beM AAsI TIepeArBaHMS (MA) = JKeAaeMbIi HATTOAHEH-
HBII KAeTOUHbIN 00beM (PCV) yBeanueHme X
X Macca Teaa (Kr)x2

C TIPUOAMBUTEABHBIM 11€ACBBIM 00BEMOM YIIaKOBaHHBIX
KkAeTOK 20%. TlepeamBanue KpoBU COTIPSDKEHO C HEOTD-
€MAEMBIMI PUCKAMU, BKAIOYAsl OCTPblE T€MOAUTHYECKIE
Peaklny 1 peakluy TUIepIyBCTBUTEABHOCT!, T€MOAU3,
nepeAaty nHGEKINOHHBIX 3a00A€BAHUI U TIEPETPY3KY
obbvemom [3].

BuyTpuBennoe BBeAeHne jKeAe3a COOaKaM 1 KOIIKAM
IIPOBOAUTCSI PEAKO, HO Yallle y AIOACHL. AASI ATOACTT AOCTYTI-
HO HECKOABKO IIPETIapaToB JKeAe3a AASl BHYTPUBEHHOTO
BBEACHNS], BKAIOYAsl TAIOKOHAT JKeAe3a, Caxapo3y JKeaesa,
AEKCTPaH KeAe3a U KapOOKCHUMAABLTO3Y JKeAe3a; caxaposa
JKeAe3a CUMTAeTCsl caMblM O€30I1aCHBIM U3 IIPeraparos.
AIOASIM BBOAAT HAYAABHYIO TECTOBYIO AO3Y; €CAU 110004Y-
HBIX 3P EeKTOB He 0TMEeYaeTCsl, OCTABIIYIOCS YaCTh AO3BL
BBOASIT B T€Y€HME HECKOABKMX 4acOB. [ToO04HbIe peakunn
pu OBICTPONT MHQY3UKM MOTYT BKAIOYATb TUIIOTEH3UIO,
TAXUKAPAUIO, OABIIIKY U1 (PACOUT.

B nactositiee BpeMs HeT COOOIIEHUI O A033X JKeAe3a
AASL BHYTPUBEHHOTO BBEACHMsI COOaKaM U KOIIKAM; TeM He
MeHee, IIPOTIOPLINOHAABHAS MACCe TeAd A03a, AHAAOTYHAS
AO3€, MICTIOAB3YeMOTT AAst AToAeT (TTprmMepHO 10 Mr areMeH-
TAPHOTO JKeAe3a Ha KI MACChl TeAa) IPUOAM3UTEABHO OAUH
Pa3 KakAble 3 HeAeAl, BepOsTHO, OyaeT 3¢ deKTUBHON 1
6€3011aCHOI1, OCHOBBIBASICH HA HETTOATBEPYKAEHHbBIX HEOITy-
OAVKOBAHHBIX OT4YeTax [2].

AAst HOPMAAN3ALIMN TTAPAMETPOB SPUTPOLIUTOB MOKET
NOTPeOOBATHCS HECKOABKO MECALIEB ITPreMa AOOABOK JKeAe-
3a, 1 TePaInIO CACAYeT ITPOAOAYKATD TTOCAE HOPMAAU3ALIMN
rapamMeTpoOB SPUTPOLIMTOB, TIOCKOABKY AAsl TTOTIOAHEHUS
3aTacoB JKeAe3a B OpTraHu3Me TpeOyeTcst TopasA0 OO0AbIIIe
BpeMeHU. B TO BpeMs Kak ypOBEHb JKeAe3a B ChIBOPOTKE
KPOBU AOAKEH OBITb HOPMAAbHBIM AU AQYKE BBICOKHIM
[IpY aKTUBHOM IIpreMe IIPeIapaToB KeAe3a, HeOOXOAU-
MO TIIATeABHO KOHTPOANPOBATH MHACKCHI SPUTPOLIUTOB,
YTOObl OLIEHUTh PeaKlMIo Ha TEPaIuio W paspelieHune
(PYHKIIOHAABHOTO AeUIINTA JKeAe3d. 3ariachl JKeaesa B
OpraHM3Me PEAKO OLIEHMBAIOT TOCA€ AEHYEHUs], HO U3Me-
peHue CHIBOPOTOMHOTO (PEPPUTIHA 1 APYTHX [1aPAMETPOB
JKeAe3a OITPaBAAHO TI0CAE IIPEeKpallleHus! IIprueMa Iperapa-
TOB JKeAe3a AASL 00eCTIeue s HOPMAAM3ALIMLL.

B 3axaroveHne OTMETUM, YTO JKEAE30 SIBASCTCS JKU3-
HEHHO Ba’KHBIM AEMEHTOM AASL MHOTMX METa00ANYECKIX
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(byHKINI, B TIEPBYIO OUePEAb AASL TPAHCIIOPTA KUCAOPOAA
remorao0uHoM. JKeaesoaepununutHas aHeMusi OOBIYHO
PasBUBACTCSL IIOCAE XPOHMUYECKON KPOBOIIOTEPU IIOCAE
WCTOIIEHUS 3aI1aCOB sKeae3a B opraHusme. sKeaesoae-
duruTHASL aHEMMST XapaKTePU3yeTCsl MUKPOLIUTO30M U
TUIIOXPOMA3UEN C HEAOCTATOYHOM pereHepalueil, HU3KIM
COACPYKAHMEM CHIBOPOTOYHOTO KEA€3d, HACBIIICHIEM JKe-
ae3oM u geppurunoM. Ecau aepunut skeaesa He ycTpa-
HSIeTCs1, y JKMBOTHBIX YaCTO PA3BUBACTCS TSDKEAAS aHEMUS,
KOTOpasi Ha YAUBACHIE XOPOIIIO IIEPEHOCUTCSL, eCAU TOABKO
JKUBOTHOE He TIOABepraetcsi crpeccy [5].

O6pasibl AASL AMATHOCTUYECKOTO TEeCTUPOBAHUSA
AOAKHBI OBITh TIOAYYEHBI A0 Hauaaa AevueHus. Teparms
JKeAe30Ae(PULINTHON aHEMUN BKAIOYAET IIPEAOTBPAIIIeHIIe
AAABHETIIEH KPOBOIIOTEPH, ITPUEM IIePOPAABHBIX W/UAN T1a-
PEHTEPAABHBIX IIPEIIAPATOB JKeAe3d 1 AeUeHe OCHOBHOTO
3aboaeBanyst. [1pr COOTBETCTBYIOIIEH TePAIINY TTAIIEHTbL
C JKeAe30AePULINTHON aHEeMIeH MOTYT MMeTb XOPOLIUIL
IIPOTHO3, €CAU YAQETCsl yCTPAHUTL OCHOBHOE 3a00ACBAHNE.

[Tpro6peTeHHble TEeMOANTUYIECKIE AaHEMUN CBSI3aHbL
C BO3AEVICTBMEM PA3AWYHBIX IIPUYUH, BBI3BIBAIOIINX Pa3-
pylIeHne pUTPOLUTOB (TeMOAUTUYECKIE SIABL, KPOBeTIa-
PpasuThl, MH(EKINOHHbIE ATeHTHI 1 ADYTHE), IIPU [I0CAAHNI
KOPMOB, COACPYKAIIINX TOKCUUECKIIE BEleCTBa.

Cumntomel. [Ipy OCTPOM TeueHNN FeMOAUTHYECKON
aHeMMN Pa3ANYAIOT ABE TPYIIIIbI IPU3HAKOB. [lepBast BKAIO-
yaeT OOIIMe CUMIITOMBI, CBSI3aHHbIE C PA3BUTIEM TMIIOKCUN
11 I3MEHEHVSIMU CO CTOPOHBI allliapaTa KpOBOOOPAILIeHNSL.
K Hum oTHOCSTCS: GAEAHOCTD BUAUMBIX CAMBUCTBIX 000A0-
Y€K 1 HeTIUTMEHTUPOBAHHbIX YYaCTKOB KOJKH, TAXUKAPALLS,
OABIIIIKA, yTHETEHYE, TIOBBIIIIEHHAS yTOMASIEMOCTD, HEPEAKO
TIOBBIILICHNE TEMIIEPATypPbl TeAd, CHIDKEHUE alllleTuTa U
PacCTPONCTBO MUIIeBAPEHNSI.

Bropast rpyma IpusHAKOB SIBASIETCSI XapaKTePHOM
AASL TEMOAUTUYECKON aHEMUM - aHEMUIHOCTD U JKEATYIII-
HOCTb BUAUMBIX CAM3HMCTBIX 0O0AOYEK, d ITPU MACCUBHOM
T€MOAN3E SPUTPOLUTOB — TeMOTAOOUHYPUSL.

B kpoBu 60ABHBIX COOAK PE3KO CHIKACTCSI UMCAO
SPUTPOLIUTOB, IIOSBASIOTCS. 9PUTPOLUTEL ¢ 6a30PUABHON
[IYHKTYyaLVell, TOANXPOMATO(UABL, PETUKYAOLIUTEL 1 9PU-
TpoHOPMOIIUTBL. OTMEUaeTCsl aHU3O0LUTO3 U TIOMKUAOLIN-
TO3, CHIDKAETCsl Pe3UCTEHTHOCTD SPUTPOLITOB K TEMOAU3Y,
nosbitmaetcss COD. YucAo AeMKOIIUTOB TIOBbIIIaeTCs. B
KOCTHOMO3TOBOM IIyHKTare B 1,5—2 pasa MOBbBILIAETCS
KOAMYECTBO SIACPHBIX (POPM AeTKOIUTOB. [1pu 9TOM pe3ko
TIOBBIIIACTCS. COACPYKAHIE MOAOABIX CAAOOTeMOTAOOMHN-
3UPOBAHHBIX (OPM IPUTPOUAHBIX KAETOK. BCAeACTBUE
3AACPYKKM CO3PEBAHMS STUX KACTOK B KPOBb IIOCTYIIAIOT
WCKAIOYMUTEABHO He3peAble (POPMBI IPUTPOLIUTOB, KOTOPbIE
TIOABEPIaIOTCSI TIOBBIIIIEHHON SAUMIHAIINNL.

Y 60ABHBIX JKUBOTHBIX B KPOBY ITOBBIIIAETCSI COACPIKA-
HIIe HeIIPOBEACHHOTO OANPYOUHE, B (DeKAALSIX — CTEPKO-
6uAnHA, B MOUe YPOOMANHA 1 HEPEAKO reMoraotuHa [6].

AyTOUMMYHHBIE T€MOAUTUYECKNE aHEMUU MOTYT
IpoTeKaTh XpoHudecky. OO1ee coCTOsHNE OOAPHbIX JKI-
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BOTHBIX M3MEHSACTCS TOCTenleHHO. OABIIIKA 11 TAXUKAPANS
MOTYT OTCYTCTBOBATD, YTO CBA3AHO C TIOCTEIICHHOM aAaIITa-
1€l K TUTIOKCHUH. Y TaKUX SKUBOTHBIX CTOMKOE YBEAUUEHIE
CeAC3EHKH U NeYeH. B ITyHKTaTax 13 TIeYeHN 1 CEAC3CHKI
BBISIBASIIOT GOABIIIOE KOAMYECTBO MAKPOhAroB ¢ TeMOCHAL-
puHOM. B 9T1X OpraHax, 0COGEHHO y MOAOAHSIKA, MOTYT
TIOSIBAATBCSL OYari 9KCTPAMEAYASPHOTO KPOBETBOPEHNS.
B KpoBu OTMEYAIOT CTOWMKOE M3MEHEHUEe YMCAd IPUTPO-
IIMTOB 11 KOAUYECTBA IeMOTAOOMHA, TIOBBIIIEHNE YMCAA
ACTIKOIINTOB, TIPEVMYIIIECTBEHHO 3a CYeT ANMOIIUTOB 1
3031HO1A0B, COD yCKOPEHO.

BasKHBIM AMATHOCTUYECKUM IIPU3HAKOM SBASIETCS
oOHapyKeHNe B CBIBOPOTKE KPOBU U HA SPUTPOLIUTAX
(PUKCUPOBAHHBIX ayTOAHTUTEA.

Aeuenue. [Ipexxae BCETO yCTPaHSIOT NPUYMHY 3a-
6oAeBaHMs, CHUMAIOT MHTOKCUKAINIO (M30TOHMYECKUM
PacTBOPOM HATPHsl XAOPUAQ), TIEPEANBAIOT KPOBb, TIAA3MY,
BBOASIT PACTBOP TAIOKO3BI 1 KAABIIMS XAOPUAQ.

3areM BO3ACUCTBYIOT Ha KPOBETBOPHYIO CHCTEMY.
C 5TOM1 1IeABIO UCTIOAB3YIOT IIpeIapaThl JKeae3a, KoOaAbTa,
MEAU, ACKOPOVHOBYIO KUCAOTY, BUTAMVH B ,.

B cAyuasx ocTpbIX UHTOKCUKALMI [I0KA3aHO KPOBO-
IIyCKaHMEe C TIOCACAYIOIIUM BBEACHMEM M30TOHUIECKOTO
pacTBopa, CTaOMAM3MPOBAHHOI OAHOIPYIIIIOBON KPOBH,
TIAQ3MBI U CHIBOPOTKUL.

AAsl CHATUS UHTOKCUKALUU BHYTPUBEHHO BBOAST
TUINEPTOHNYECKNE PACTBOPBI (HATPUSI U KAABLIVS XAOPUAA,
PaCTBOP TAIOKO3BL C ACKOPOMHOBOI KUCAOTOM). AAst CTU-
MYASLIMY 5PUTPOII033a UCIIOAb3YIOT IIPerapaThbl JKeAe3a,
KO0aAbTa, MeAU, aCKOPOMHOBYIO KUCAOTY, BUTaMuH B,
TeMOCTUMYAUH, PUTUH U APYTHE.

[Tpu AevdeHUN ayTOUMMYHHBIX Te€MOAUTHYCCKUX
aHeMUH I0Ka3aHO IPUMEHEHUE TAIOKO-KOPTUKOUAHBIX
TOPMOHOB. YaIe BCero Ha3HA4aloT BHYTPb IPEAHU30A0H
13 pacyeTta 1 MI/KT Macchl B CyTKU. MOXKHO IIPUMEHATD U
APYTUiEe TAIOKOKOPTUKOMABI (KOPTU30H, TMAPOKOPTH30H)
(31.

[podunaarTura. Obeperars SKUBOTHBIX OT [IOIIAAAHIS
B KOpMa SAOXUMMKATOB, aAKAAOMAOB, OT YKYCOB HAaCEKO-
MbIX. CBOEBPEMEHHO IIPOBOAUTD IIPUBUBKU B MECTHOCTSIX,
HeOAArOMOAYYHBIX I10 ACIITOCIUPO3Y U MUPOIAAZMO3Y
Co0ax.
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BLEEDING ANEMIA IN ANIMALS

Iron is essential to virtually all living organisms and is integral to multiple metabolic functions. The most important
function is oxygen transport in hemoglobin. Iron deficiency anemia in dogs and cats is usually caused by chronic
blood loss and can be discovered incidentally as animals may have adapted to the anemia. Severe iron deficiency
is characterized by a microcytic, hypochromic, potentially severe anemia with a variable regenerative response.
Iron metabolism and homeostasis will be reviewed, followed by a discussion of diagnostic testing and therapeutic
recommendations for dogs and cats with iron deficiency anemia. Severe iron deficiency is characterized
by microcytic, hypochromic, potentially severe anemia with variable regenerative response. Iron metabolism and
homeostasis will be reviewed, followed by diagnostic testing and therapeutic recommendations for dogs and cats
with iron deficiency anemia. In chronic cases, the characteristic symptoms develop slowly, gradually progressing.
The course and outcome of posthemorrhagic anemia depend on the etiological factors that led to blood loss,
and on the functional usefulness of the hematopoietic organs, as well as other body systems as a whole (age,
pregnancy, fatness...). The diagnosis is based on the data of anamnesis, clinical examination of the animal,
as well as on the basis of the results of a laboratory study of the composition of peripheral blood. Treatment.

It is necessary to stop the bleeding and establish the causes that caused blood loss. With external injuries,
this is achieved by tight tamponade of wounds, the application of a tourniquet, etc. With internal bleeding, drugs
are used that increase blood clotting and cause contractions of small blood vessels. For these purposes, calcium
chloride and calcium gluconate are injected intravenously at a 10% concentration of 10-20 ml. To stop internal
bleeding, intravenous injections of 10% calcium chloride solution, 10% gelatin solution, 5% ascorbic acid solution
are used. Use blood transfusion, the introduction of isotonic sodium chloride solution, Ringer—Lock solution.
From stimulants: glycerophosphate, hemostimulator, preparations of cobalt, copper. In chronic cases, specific
antianemic agents are used, including preparations of iron, copper, cobalt, vitamin B, and folic acid. It is useful
to feed raw liver to dogs.

127

Key words: anemia, hemoglobin, iron deficiency, ferritin, animals.
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BnuaHua TpeHuHra npv noArotoBKke K KOHHOW cTpesibbe
M3 JIyKa Ha KapAWuOoreHHYIo Harpy3Ky sowagen

YAK 636.046.2:798.25, 799.322.9
DOI: 10.32935/2221-7312-2023-56-2-61-64

B. A. Tmukuu', M. B. Bonbwaxkosa™?2 (k.6.H.)
"Poccuickui yinBepcuTeT ApYy>X6bl HAPOHJ0B,
2000 koHHocrnopTuBHbIV Kyb «Kackagy
agon@bk.ru

B Hacmoswee 8pems 8 Poccuu akmusHo pazsusaemcs Hogoe HanpageHue 8 KOHHOM CNopMe — KOHHAS cmpenbba u3 JyKa.
TpeHuposka nowadel 0157 N0020MOBKU K KOHHOU cmpesibbe U3 Iyka omau4daemcs om no020mMoBKU K Opy2umM KOHHbIM OUCYUNIUHAM,
NOCKOJIbKY KUBOMHOE BbINOJIHACM BbICOKYIO HA2PY3KY 30 KOPOMKUL NPOMEXYMOK 8pemeHu. Llensio 0aHHO20 uccne0oBaHus Asasemcs
u3y4eHue BaUAHUSA Oelicmsyrowel cucmemsl mpeHUHea Ha op2aHu3m sowadu. B nepsoli yacmu skcnepumeHma Mol UCNO6308A/U
Memod 2pynn-nepuodos, a 80 8mopoli Yacmu Memooa c6anaHcupoBaHHbIx epynn. B smopol yacmu nowadu 6s11u chopmuposaHsl
Ha OCHOBAHUU BpeMeHU NpoxoxOeHus cmpenkosoli dopoxku. [lo daHHoOMY nokazamesto 1owadu 6biIu pa3bums! Ha 4 2pynnbl.

1 — spems npoxoxdeHus om 8 0o 10 cekyHd, 2 — om 10 0o 12 cekyHO, 3 — om 12 0o 14 ceKyHO, 4 — om 14 0o 16 ceKyHO.
Yacmoma cepdeyHbix cokpaweHull y scex nowadeli 8 nepuo0 NOKOA U B0 BpeMs MPeHUPOBKU He NPpesbIana cpedHue 3Ha4yeHus
OaHHbIX KUBOMHbIX. A npu Gu3udeckux Hazpy3kax sudHo, ymo YCC nocne npoxoxoeHus «00POXKU» BO3pacmaem 8 cpedHem
Ha 5-10 ydapos om YCC nocne pasmuHku, u Ha 25-30 yoapos om cocmosHus nokos. [losyyeHHble 0aHHble N03B80JIAOM cOenams
npeodnosioxeHue o MoM, Ymo NPOXoxOeHUe «CMpPesKoBoL OOPOXKKU» NoBbILIAeM NY/bC, Oaxe No cpasHeHuko ¢ 20 MUHYMHOU
pa3mMuHKoU. Takoe ysenuyeHue nyabca nocie CMapma 8 KOHKype U 8bie30Ke N0 CPABHeHUIo C COCMOAHUEM Noc/ie Pa3MUHKU He
ommeyanoce. Jons BAUAHUA HA U3MeHeHUe Nybca (hakmopa npoxoxdeHus 00POXKU cocmasuna 62% om 8cex B03MOXHbIX (hakmopos,
npu MakcumansHom yposHe docmosepHocmu P<0,001, a Bom 8ausHUe akmopa CKopocmu NPoxoxoeHus 00POKKU COCMABUIO
monbko 0,09% u He docmosepHo. [poxoxdeHue dopoxku 8 120 m 3a 8-10 u 12-14 cekyHO 0atom MeHbLWY0 KapoUOI02UeCcKyo
Haepy3Ky, a duana3omsl 10-12 u 14-16 6onbuiyto. 00HaKo nosyyeHHsle pe3ybmamsl He 0ocmosepHsl. JansHeliwue uccne0osaHus
nomozym ny4uie u3y4ums 8AUAHUE MPEHUPOBOK HA OP2AHU3M JIOWAOU.

KnioueBble cnoBa: KoHHas cmpesbba u3 NyKa, KoHHbIL cnopm, mpeHuposKu sowaded,

BBeaenne

Konnasa ctpeabba MPEACTaBASICT U3 Ce0s1 CAOYKHYIO
AVCLIVITIAVIHY, TIOSIBUBLITYIOCSI B PE3YABTATe CAUSTHISI ABYX CO-
BEPLICHHO Pa3HBIX BUAOB CIIOPTA: CTPEALOBI M3 AyKa 1 KOH-
HOTO criopra. AaHHbIN BUA B HAIlle!l CTPAHE TOSIBUACS He
TaK AABHO, HO B TIOCACAHEE BpeMsl HAOUPaeT MOITyASPHOCTD.
[ToATOTOBKA CIIOPTCMEHOB SIBASIETCSI OU€Hb TPYAOCMKMM
IIPOLIECCOM, TTIOCKOABKY CIIOPTCMEHBI AOAKHBI TPEHUPOBATH
He TOABKO Ce0s1, HO 1 CBOIO AOIIaAb. KOHHBIN crIOpT — 3TO
AYST BCaAHMKA 1 Aomaan [3]. Pasymeercs, Ge3 xopormnx
CIIOPTUBHBIX AOIIAAC HE MOKET OBITb 1 KPACUBOTO KOH-
Horo criopta [4]. TpeHUpOBKA AOIIAACT AASI TIOATOTOBKI
K KOHHO CTpeAbOe 13 AyKa OTAMYACTCSI OT TIOATOTOBKH
K APYI'MM KOHHBIM AWCLUIIANHAM, TIOCKOABKY JKMBOTHOE
BBITIOAHSIET BBICOKYIO HATPY3KY 32 KOPOTKUI IIPOMEKYTOK
BpeMeHIL. [1oA Harpy3Koil IOApa3yMeBaeTCs IIPOXOKACHIE
AOMIAABIO AUCTAHIIMY B 90 M raAa0IIOM €O CKOPOCThIO 0T 400
A0 500 M/MUH, € TIOCACAYIOLINM [1€PEXOAOM Ha LIar U 110-
BTOPEHNEM AQHHOTO YIIPKHEHVSI YePe3 HEOIIPEACACHHBII
IIPOMEKYTOK BpeMeHH, ipumMepHo 10—-15 mun.

LleAb MCCACAOBAHMS - YCTAHOBUTD BAVSIHUE ACTICTBY-
IOIIeW CUCTEMbl TPEHUHIA IIPU MIOATOTOBKE K KOHHOM
cTpeabbe 13 AyKa Ha KAPAUOTCHHYIO HATPY3KY AOIIAAM.
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yacmoma cepOeyHbIx COKpalyeHull, Ko3gduyueHm 803pacmanus nyasca.

MaTepHaA 1 METOABI HCCACAOBAHUA

WccaeaoBaHus npoBoAnAn Ha Oasze Poccuilckoro
yHusepcuteTa Apy»KOpl HapoaoB 1 OOO KCK «Kackaa»
MockoBcKast 06AacTb. OOBEKTOM UCCACAOBAHUA CTAAN 15
AOIIAAC aDOPUTEHHBIX IIOPOA U UX IIoMeceil. MeToAOAOT -
11 NICCACAOBAHNISL SIBASIAOCH MI3MEPEHNIE YaCTOTbI CEPACUHbIX
COKpAIIEHU Y AOIIAACH B TIOKOE 11 BO BPeMsi TPEHUPOBKHL.
HacToTy cepAeUHBIX COKPALICHUI U3MEPSIAN IIOCPEACTBOM
IIPOLIYIILIBAHNS YEAIOCTHON apTEePUU Ha COCYAUCTOM BbI-
pesKe HIDKHeN deatoctu [5, 8].

B mepBoil 9acTu SKCIEPUMEHTA Mbl MCIIOAB30BAAU
METOA TPYIII-TIEPUOAOB, @ BO BTOPOM 9acTH MeTOAa cOa-
AQHCUPOBAHHBIX TPYMIL. B BTOpPOW WacTu rpymsl OBIAT
chopMUpPOBaHEL HA OCHOBAHUY BPEMEHU IIPOXOSKACHIS
CTPEAKOBOM AOPOXKKHU. [10 AaHHOMY TI0KA3aTeAIO AOIIAAN
OblAN Pa3OUTEI HA 4 TPYNIBL. 1 — BpeMs IPOXOXKACHMUs
ot 8 A0 10 cexyna, 2 — ot 10 A0 12 cexyHa, 3 — o1 12
A0 14 cexyna, 4 — ot 14 A0 16 cexyHA.

CTaTUCTUUeCKyI0 00pPabOTKY OlLIEHUBAAU 10 KpUTe-
pusim CTbloAeHTa. Bce pacueThbl TPOBOAMAM C TIOMOTIBIO
niporpammsr STATISTICA 7.0 (StatSoft, USA).
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Ta6n. 1. Pe3ynbTaThl M3MEpPeHUsA YACTOTbI CEPAEUYHBIX COKPALLEHMI
Kawnuka / HactoTa cepaeunbix | Ilepsoe usmepenue | BTopoe nsamepenue mocae TpeTbe nsamepennue UYeTBepToe u3MepeHue ocae
COKpallleHuil B [IOKOE OKOHYAHUsl PA3MUHKI B cepeArHe 1poberos ¢unaabHOro0 npodera
Kaska3z 40 +0,71 58+1,22 65+1,87 67+2,92
Kapa-IOpra 42+1.22 60+1,22 70+1,87 72+1,58
HaGer 43+1,22 66+0,71 69+1,41 70+0,71
Paax 422,12 53+1,87 59+2,12 59+2,00
Byp6on 451245 54+2,35 62+1,41 63+1,00

Pe3yabTaThl UCCACAOBAHMSA
U UX 00Cy>KACHUE

HacToTy CepACUHbIX COKPAIIEHU Y AOIIAACH OIpe-
AGASIAUL B TIOKOE BO BPEMsI CEAAOBKH AOIIAAM, TIOCAE Pa3-
MUHKM, KOTAd AOUIAAM TIOCTETICHHO IIPWBBIKAVN K TEMITY
TPEeHUPOBKU, B CEPEANHE TPEHUPOBKU M HAKOHEII, TIOCAE
ITPOXOJKACHUST JKUBOTHBIMM TIOCACAHETO YIIPAKHEHU U
TIepeA OTIIPABKON MX 0OPaTHO B AGHHUK. Pe3yabrarsl mc-
CAEAOBAHUM TIPEACTABACHBI B Mabi. 1.

3 AaHHOT TabAMIIBI BHAHO, YTO 4YacTOTa IIyAbCa B
XOA€ TPEHUPOBKU Y BCEX JKMBOTHBIX TIAAHOMEPHO Hapac-
TaeT, YTO TIOATBEPIKAACT AAHHbBIE APYTUX MCCACAOBATEACT,
M3Yy9aBIINX VM3MEHEHVSI 9aCTOThI ITyAbCa Y AOIIIAACT Ha
TPEHMPOBKAX B APYTHX BUAAX KOHHOTO criopra [6-8].

beian IIPOBEAEHDI NCCACAOBAHNA N3MEHEHIIS 9dCTOTHL
CEPACYHBIX COKPAILIEHUH y AOIIAACH BO BPEMsI IIPOBEACHS
COPEBHOBAHUI Ha MapIpyTe 2-3-3. B AaHHOM MappyTe,
AOIIAAY TIOXOAMA AUCTaHIMIO B 120 M Ha AOCTAaTOYHO
OBICTPOM TaAOIIe, TAK KaK MapUIPYT CKOPOCTHOM. AOIIaAT
TIPOXOAMAU T10 O TIOTILITOK C PAa3PhIBOM MeJKAY TIOIbITKAMI
5-10 muH. YacToTy myabca 3aMepsAl TIEPEA BHIXOAOM Ha
CTPEAKOBYIO AOPOKKY 11 CPa3y IOCA€ TIPOXOKACHMS. Tak
KaK AOIIAAN TIPDOXOAVAN OAHY 1 Ty>Ke€ AMCTAHIINIO MbI HE
BBICUMTBIBAAM CKOPOCTD, a ONIEPUPOBAAN BPEMEHEM IIPO-
XOKACHWA. 10 AQHHOMY TIOKA3aTeAl0 AOIMIAAU OBIAM Pa3-
O6uThl Ha 4 rpynmbl. 1 — BpeMs npoxoxkaeHus oT 8 A0 10
CeKkyHA, 2— 0T 10 A0 12 cekyna, 3 — ot 12 A0 14 cexyHA,
4 — ot 14 a0 16 cexyna. Ha ocHOBaHUU 5TUX AQHHBIX MbL
[IPOBEAU ABYX(DAKTOPHBIN AUCTIEPCUIOHHBII AHAAU3 11 TIOAY-
YMAN PE3YABTATHL, [IPEACTAdBACHHbIE B MAOL. 2.

AOASL BAUSIHUS HA M3MEHEHIe Iyabca (akropa IIpo-
XOPKACHIST AOPOSKKU COCTaBMAA 61,8% OT BceX BOSMOYKHBIX
(bakTOpOB, IIPU MAKCUMAALHOM YpPOBHE AOCTOBEPHOCTU
P<0,001, a Bot BAMsIHUE (DAKTOPA CKOPOCTH IIPOXOKACHIIS
AOPOSKKU COCTaBUAO TOABKO 0,09% 1 He AOCTOBepHO. MEI
CPaBHUAUN AOCTOBEPHOCTb PA3HOCTH T€HEPAABHBIX CPEAHIX
YaCTOT ITyABCA AO 1 TIOCAE TIPOXOPKACHIISI AOPOSKKU T10 BCEM
CKOPOCTHBIM TPYTINaM U TaK JKe He BbIIBUAN AOCTOBEPHOI
pasHoctr. Tak >ke ObIA paccunTan K03 dULreHT Bo3pac-
TAHVSI ITYAbCA B 3aBUCUMOCTH OT CKOPOCTH ITPOXOKACHIS 1
cocraBuan rpaduk (pucyHok). Koacpuunent sospacranust
IIAbCA PACCUUTBHIBAACS KAK OTHOIICHVE YaCTOTHL ITyAbCa
TI0CA€ TIOMBITKU K YaCTOTe IIYAbCA AO TOTBLITKU. CpeAHne
3HAUEHNST AAHHOTO KO3(DPUIMEHTA 110 CKOPOCTHBIM TPYTI-
miam (1-4) mpeAcTaBAeHBI Ha pUcyHKe.

Kak BuAHO 110 TpadhuKy 4acToTa IIyAbCa Y AOLIAACH
1 m 3 rpynn yBeANvMAACh MEHBITIE, YeM y AOIIaAet 2 1 4
TPYIIIL, 13 9eTO MOJKHO CACAATb BBIBOA, UTO IIPOXOSKACHNE

1,17]
» I l:
1,11

1 2 3 4

3aBucuMocTb Ko3thuLMeHTa BO3pacTaHnsa Nynbca
OT CKOPOCTY NPOXOXKAEHUA CTPENKOBOM AOPOXK

Ta6n. 2. Pe3ynbTathbl cTaTUCTUYECKON 06pa6oTKM AaHHbIX o YCC BO BpeMsA NPOX0XAEHUA NONbITOK MaplwpyTa 2-3-3
Ao 1 mocae 1o- @axkrop CosmectHOe cansiHre | DakTopmaAbHas Cayvarnast O6uras
IBITKY CKOPOCTH ABYX (haKTOpOB AVCTIEPCHS AVCTIEPCHS AVCTIEPCHS

Ancrepcnst 859,287 1,27742 12,9449 873,5095 516,11 1389,6
(CTenenD M3MEHMBOCTH, 06yCAOB- 0,61836 0,00092 0,00932 0,628596 03714 1
AeHHas n3yvaeMbiM (haKTOpOM
Yucao CTG}'[EHGI/I CBOOOADBI AASL 1 3 3 5 34 1
AVCIIEPCHIL
@DaxkTOpraAbHAs BApUAHCA 859,287 0,42581 431497 436,7548 15,18 33,893
i‘;;‘;ep““ aoctoseprocty - 56,6077 0,02805 0,28426 28,77231 1 2,2328
p>* 0,999 0,999
* AOCTOBEpHOCTb BAVISIHUSA CbaKTOpa HpI/I pa’jAI/I‘IHbIX ypOBHF[X BepOF[THOCTI/I — €CAM KAETKa OKpaLLIeHa, TO HOAy‘{eHHbIe AdHHBIE HE AOCTOBeprI
AdKe l'lpI/I CaMOM HU3KOM ypOBHe BepOF[THOCTI/I
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AopokKI B 120 M 3a 8—10 11 12—14 ceKyHA AQIOT MEHDIITYIO
KapAMOAOTMUECKYIO HAIPY3KYy, a Auara3onsl 10-12 1 14-16
6oab1ryro. OAHAKO He ObIAO ITOATBEPKACHO AOCTOBEPHOE
pasAntre TeHePAAbHBIX CPEAHUX T10 AQHHBIM TPYIIIIAM.

V3BeCTHO, YTO IIPU TIOBBIIIEHIN TPEHUPOBAHHOCTH
M3MEHEHMe YaCcTOThl IyAbCa IIPU HATPY3Ke CHIDKaeTcsl. To
€CTb 4eM, Bblllle TPEHUPOBAHHOCTb AOIIAAU, TeM Goaee
PeAKUM y Hee GYACT TyAbC TIpK Harpyske [3, 6, 8, 9].

AOTUYHO IIPEANIOAOSKUTD, YTO AOIIAAU C OOA€e BbI-
COKOM TPeHUPOBAHHOCTBIO OYAYT ABUTATBCSL 1 C OOABILIEN
CKOPOCTBIO, OAHAKO B AQHHOM CAyvae Mbl HAOAIOAdEM He
AVHENHYIO 3aBICUMOCTD [TOBBIIICHNS ITABCA OT CKOPOCTH
TIPOXOKACHUST CTPEAKOBOM AOPOKKI. CACAOBATEABHO, Ha
TIOBBIIICHYE YACTOTBI ITyAbCA OKA3bIBAET BAVISIHIE HE TOABKO
TPEHNPOBAHHOCTD 1 CKOPOCTD, HO BO3MOYKHO 1 TAKOE CBOYI-
CTBO CEPACUHO-COCYAUCTON CUCTEMbI, KaK AAOUABHOCTb.
AanHoe cBOMCTBO Ob1AO oricano B.B. CaBaTeeBo C COaBTO-
pamu B 2016 . Ha IpUMepe PHICUCTBIX Aolaseit. COrAacHO
X NCCACAOBAHIISIM, AUHAMIKA CABUTOB YaCTOTBI ITyAbCA BO
BPEMs1 BbIIIOAHCHUS PA3ANYHBIX PEIIPU30B TPEHUPOBOYHOM
paboThl ObIAA TAKOBA: MAAOAAOUABHbBIE — TIOKOM-IIIAr —
122,5%, mar-tpor — 14,3%, tpot-mar — 31,7%, mar-
nokoin — 48,9%; cpeaneaabuavtvie — 76,8% —9,5%
— 28,8% — 45,6%; u BhicOKOAAOUABHBIE — 72,9% —
80,2% — 102,7% — 58,6% cootBeTcTBeHHO [7].

CaeAOBaTEAbHO, Y AOUIAAEN C MAAOMOOMABHOM Cep-
ACYHO-COCYAUCTO CUCTEMOM HE 33aBHCUMO OT CKOPOCTH
1 TPEHUPOBAHHOCTH YaCTOTA IYAbCA OYACT TOBBIIIATHCS
3HAYMTEAbHEE, YeM y AOIIAACH C BbICOKOAAOMABHON. K
COPKaACHMUIO, TIPY TIOBEACHUM HAIINX MCCACAOBAHUI, HAM
He YAAAOChb BBIABUTDH AOLIAAEN C PAa3HON MOOMABHOCTBIO
CEPACYHO-COCYAUCTON cucTeMbl. OUeBUAHO, KaK pas
CMeTIeHNe B TPYIIax AOLIAACH C PA3HON AAOMABHOCTBIO
CEPACYHO-COCYAUCTON CHCTEMBl U IIPUBEAO K HEAOCTO-
BEPHOCTU PE3YAbTATOB M K HEIPSIMON 3aBUCUMOCTU Ha
COCTaBACHHOM TpaduKe.

Y Apyrux aBTOpPOB AOCTOBEPHOCTb CPEAHUX U3MEHE-
HUI 4aCTOTHI ITyAbCA BO BpeMs TPEHUPOBOYHOTO IIpoliecca
11 TECTOB AASl OIIPEACACHUS BBLICIIEN HEPBHOW ACATEAb-
HOCTM OBIAQ AOKA3aHA AASl AOIIAACI C Pa3HBIMU TUIIAMU
BBICIIIET HEPBHOM ACSITEABHOCTU U YKA3aHO, YTO Pa3HOCThb
CpeAHUX CBsi3aHa mMeHHO ¢ TurioM BHA [1, 2, 6, 8, 9].
CAeAOBAaTEABHO, B HAIIUX AAABHEMIINX MCCAEAOBAHUSIX
HaAO OyAeT oOpaTUTh BHUMaHME Ha OIPEACACHUE TUIIOB
BHA u nmpoanaansuposaTh B3auMocBs3b TUIoB BHA ¢ Bpe-
MeHEeM ITPOXOKACHISI CTPEAKOBOY AOPOYKKU 11 U3MEHEHNEM
YACTOTBI ITyAbCA.

BbIBOABI

YacToTa CepAeYHbIX COKPAIEHUI y BCeX AOIIAACH
B TIEPUOA TIOKOSL 1 BO BPeMsI TPEHMPOBKU AASL KOHHOM
CTPeABObI M3 AyKa He TIPEBBIIIAeT CPEAHNE 3HAYCHIS AASL
CIIOPTUBHBIX AOIIaAeil. [Ipu IPOXOKACHUM «AOPOXKKI»
YCC BospacTtaeT B cpeaHeM Ha 5—-10 yaapos ot YCC mo-
CA€ Pa3sMUHKH, 1 Ha 25—30 yAapOB OT COCTOSIHNUS TIOKOSI.

[ToayueHHbBIe AQHHBIE TIO3BOASIIOT CACAATD ITPEATIOAO-
JKEHHE O TOM, YTO IIPOXOJKACHME «CTPEAKOBOI AOPOKKI»
TIOBBIIIAET ITYAbC, AQKE 110 CpaBHEHMIO C 20-MUHYTHOM
PasMUHKOI. Takoe yBeAMUeHHMe ITyAbCa IIOCAe CTapTa B
KOHKYPE 1 BBbIE3AKE 110 CPABHEHUIO C COCTOSIHUEM TI0CAE
Pa3MUHKM He OTMeYaA0Ch [9].

AOAsT BAVSIHVISL HA M3MEHeHNe Iyabca dakTopa mpo-
XOYKACHUSI AOPOKKH COCTaBHAd 62% OT BCEX BO3MOYKHBIX
(baKkTOpOB, TIPM MAKCUMAABHOM YPOBHE AOCTOBEPHOCTH
P<0,001, a A0ASl BAMSIHIISL CKOPOCTY TTPOXOKACHUSI AOPOIK-
k1 coctaBraa 0,09% 4To sIBASIETCSI HEAOCTOBEPHbIM [10Ka33-
TeAEeM 13-3a HeOOABIIIOTO YMCAA MICCACAYEMBIX JKUBOTHBIX 1
11X OAMHAKOBO TPEHUPOBAHHOCTH 1 TPeOyeT AAAbHETIIIeTO
U3yueHrst OOABIIETO KOAMUECTBA CIIOPTUBHBIX AOIIAACTI.
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THE EFFECT OF TRAINING IN ARCHERY EQUESTRIAN TRAINING
ON THE CARDIOGENIC LOAD OF HORSESS

Currently, a new direction in equestrian sports is actively developing in Russia — equestrian archery. Training
horses to prepare for equestrian archery differs from training for other equestrian disciplines, since the animal
performs a high load in a short period of time. The purpose of this study is to establish the effect of the current

training system on the horse’s body. In the first part of the experiment, we used the group—period method, and in
the second part, the balanced group method. In the second part, the horses were formed based on the passage
time of the shooting track. According to this indicator, the horses were divided into 4 groups. 1 — passage time
from 8 to 10 seconds, 2 from 10 to 12 seconds, 3 from 12 to 14 seconds, 4 from 14 to 16 seconds. The heart
rate of all horses during rest and during training did not exceed the average values of these animals. And with
physical exertion, it can be seen that the heart rate after passing the «track» increases on average by 5-10
beats from the heart rate after warm—-up, and by 25-30 beats from rest. The data obtained allow us to make an
assumption that the passage of the «shooting track» increases the pulse, even compared to a 20—-minute warm-—
up. Such an increase in the pulse after the start in show jumping and dressage compared to the state after the
warm-—up was not noted. The share of the influence of the track passing factor on the pulse change was 62% of all
possible factors, with a maximum confidence level of P<O.001, but the influence of the track passing speed factor
was only 0.09% and is not reliable. The passage of a 120-meter track in 8-10 and 12-14 seconds gives less
cardiological load, and the ranges 10-12 and 14-16 are greater. However, the results obtained are not reliable.
Further research will help to better study the effect of training on the horse’s body.

Key words: equestrian archery, equestrian sport, horse training, heart rate, heart rate increase coefficient.
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