naBHbIN pepakKTop:
A. ®. TymaHsIH — f. C.-X. H., Npod.

PenakUMOHHbIA COBET:

H. H. Oy6eHok — akagemuk PAH, O.c.-x.H.,
npocp.; B. M. Koconanos — akagemwuk
PAH, g.c.—x.H., npod.; A. J1. NBaHoB —
akagemunk PAH, 0.6.H., npod.; K. H. Ky-
MK — akagemuk PAH, g.c.—x.H., npod.;
N.M. KynukoB — akagemuk PAH,
0.9KOHOM.H., npod.; B. ®. [luBoBa-
poB — akagemuk PAH, O.c.—x.H., npod.;
M. C. 'mHCc — uneH—koppecnoHaeHT PAH,
0.6.H., npocp.; H. B. TioTioma — g.c.—X.H.,
yneH—koppecnoHaeHt PAH; B. . Tlnto-
LUMKOB — A.C.—X.H., npocp.; C. H. EnaH-
cku — 0.6.H.; M. M. OKOHOB — 4neH—
kopp. PAEH, g.c.—x.H., npod.; 0. B. Tpy-
HOB — A.C.—X.H., npocp.; A. H. Apunos —
[.C.—X.H., npod.; 0. A. BaTHMKOB — [.B.H.,
npodp.; H. B. [JoHkoBa — A.B.H., npod.;

T. C. Kyb6atbekoB — pA.6.H., LOLIEHT;
E. M. JleHyeHko - [A.B.H.,, npod.;
B. E. HukutyeHko — p[.B.H., npod.;

H. H. Banawosa — 4.9.H., npod.; B. M. n-
3eHronbl, — A.9.H., npod.; H. H. Cku-
Tep — A.9.H., npodp.; T. B. MNManackunpu —
[.9.H., npod.; M./N. CnoxeHknHa — A.6.H.,
npod. PAH, npod.; B. ®. MopoxoBckuin —
0.C.-X.H., npod.; Anb-A3ayn Haram
Mapxung Xamug, npod.; M.®. [puro-
pbeB — O.C-X.H, OOLIEHT

Head editor:
A. F. Tumanyan — Dr. Agr. Sci., Prof.

Editorial Board:

N. N. Dubenok - RAS memb.,
V. M. Kosolapov — RAS memb,;
A. L. lvanov — RAS memb.; K. N. Kulik —
RAS memb.; .M. Kulikov — RAS memb;
V. F. Pivovarov — RAS memb.; M. S. Gins
— RAS cor.m.; N. V. Tyutyuma — RAS
cor.m.; V. G. Plyushchikov — Dr.Sc.agr;
S. N. Elanskij — Dr.Sc.biol.; M. M. Okonov
—RAEN cor.m; Yu. V. Trunov — Dr.Sc.agr.;
A. N. Arilov — Dr.Sc.agr.; Yu. A. Vatnikov

— Dr.Sc.vet.; N. V. Donkova — Dr.Sc.
vet; T. S. Kubatbekov - Dr.Sc.
biol.; E. M. Lenchenko - Dr.Sc.
vet.; V. E. Nikitchenko - Dr.Sc.
vet.; N. N. Balashova — Dr.Sc.econ.;
V. M. Pizengolc - Dr.Sc.econ,;

N. N. Skiter — Dr.Sc.econ.; T. V. Papaskiri
— Dr.Sc.econ.; M.l. Slozhenkina — Dr.Sc.
biol.; V. F. Gorokhovsky — Dr.Sc.agr.;
Nagham Majeed Hameed; M. F. Grigoriev
— Dr.Sc.agr

TEOPETHYECKUE U IPUKJIATHLIE

IPORTEN
ATPOTPOMBIITERHOLO
Ne2(68) 2028 KOMHHEKCA

DOI: 10.32935/2221-7312-2026-68-2

CopepxaHue

CeneKums, CEMeHOBOACTBO U GMOTEXHONOrNA PacTeHUN

H. H. MsaHosa, A. /1. Kancamyh, E. H. lasnoyquk, []. A. BazyHuH
OueHKa rubpnpaoB KyKypy3bl HA OCYLIAEMbIX 3€MAX BEPXHEBOMKDS «.eevveveeenneee 3

I". B. Tuwenko, H. B. ®edocosa, E. B. luHmep
Pe3ynbTaTMBHOCTL OTGOPA NEPCNEKTUBHBIX 06PA3LOB B MUTOMHUKE TMOPUAOB
NepBOro rofa B 3aBUCUMOCTU OT TUMA CKPELUMBAHMSA .vvvveeennrieeinnreeiinneeennns 9

O6uwee 3emnegenue, pacTeHneBoACTBO

3. Tuyda Jlonew Mam, E. B. Pomarosa, M. C. [uHc,

B. K. lunc, 1. Kesumana, I'. A. A. KanvaHa

[InHamM1Ka M3MeHeHUs 3Heprum NpopacTaHus 1 1abopaTopHO BCXOXKECTH

cemsH Chrysanthemum coronarium L. copTa «Y3opyatas»

MPYU PA3NIUYHBIX CPOKAX XPAHEHU eeeerrrrunnnereeeeernrrnuieeeeeeererenneneseeseeeesannens 18

Qenucus TycceH, I6pé Pparcya
N3yueHne NpakTUKK NYENOBOACTBA B YCIOBUAX U3MEHEHUS KnuMaTa:
NPUMEP MYHULUUNANUTETA BOHOOH, TANUTH «.evvvvreeeeriiiiiieeeeeeeeiiieeee e e e 24

®enucus TycceH, Jlyu braHwap
Kodpe, arponecoBOACTBO M yCTONYUBOCTL OOLWMH: BbI30BbI
1 nepcnekTuebl B lecnaHe, Xepemu, Pecnybinka FanTh ..ooeevevveeeeeeeeeeeeennnnnns 31

Cap0B0ACTBO, OBOLEBOACTBO, BUHOrPafapCTBO U IEKapCTBEHHbIE KYNbTYPbl

M. W. lynos
Buoxummuyeckuii coctas u notpebuUTenbCKue KayecTsa
nnopoB A6NOHU U rPYIN B CPeAHEM MOBOMKDBE .eeevreerreerreerreeereeeeeeeeeeeeeeeeees 35

M. W. [lynos
Buoxummuyeckmit coctas u notTpebUTENbCKIUE KayecTBa N1oaos
CNVBbI JOMALIHEN 1 anblyn TOPUAHOI B CpesHEM MOBOMKBE ..cverererererenaenene 40

Pa3BepeHue, cenekuus, reHeTuKa u 6MOTEXHOJIOrMA KUBOTHBIX

I". Al. bpsizzanos, E.A. Bumomckosa, E. B. [uHmep

leHeTUYecKas xapaKTepPUCTUKaA OJIeHeil IBEHCKOI Nopopbl

KaK 0CHOBa CeNeKLMOHHO-MNIeMEHHON PaboThl

M0 CO3AaHMI0 TEHOMOHAHOTO XOZANCTBA «uvvvrvrrreerririunrnreeeeeesiinnnreeeeesssnnnnns 45

T. B. TpughoHosa, E. 0. Psicyosa, A. B. LLimuom
WccnepoBanue BnusHus aHTepocopbeHTa «IKocun»
Ha MPOAYKTUBHOCTb LbIMIAT OPOMMIEPOB ..evvvervrvrrerrrerrrrarreerreerreereeeeeeesseeeeens 52

Matonorus xxuBoTHbIX, Moponorus, husmonorus,
thapmakonorua u ToKCMKonorus

C. b. Cene3res, A. M. Kpusowanos, I'. A. BemowkuHa
OnepaTuBHble JOCTYMNbI K JONAM NEYEHH
Y KENYHOMY NY3bIPI0 Y AOMALHNUX KOLIEK tevunernnrernneenneernrernerneenneernneerneeens 60

C. b. CenesHes, E. A. CmenawkuH, . A. BemowkKuHa
OnepaTtuBHble JOCTYMbI K ONPEAENEHHBIM YaCTAM XKenyaKa
Y BOMALLHUX KOLUEK evuiruinninnirnienneuterneeuetteruerueennenerneeaereruerusererernsennes 65

A. C. KapamsH, Y. barHyo, A. H. Népazumosa
MeToanka BBeieHUA NEKAPCTBEHHbIX CPEACTB NPU UMMNAHTALUM
Y XKMBOTHBIX C NPUMEHEHNEM GUOAErPafUPYEMBIX MOKPBITUM «ccevereerrerreeeeeeenes 69



PepakTop
H. A. 3anuesa

OdchopmneHne v BepcTka
B. B. 3emckoB

Afpec pegakumn:
105318, r. MockBa,
M3marnoBckoe Liocce, a. 20-1H

e-mail: agrobio@list.ru.
WHTepHeT: http://www.nitu.ru

Mpy nepenedvaTtke NtOObIX
MaTepuasnoB CCblflka Ha XXypHarn
«TeopeTn4eckme n NpuknagHble
nNpo6/emMbl arponpPoOMbILLSIEHHOIO
KOMMJiekca» oba3aTesibHa.

JXypHan 3apermctpmupoBaH
®depfepanbHon cny>K60M No Haa3opy
B chepe CBSA3U U MaCCOBbIX
KOMMYHUKaLWIA.

CBu1OeTensCcTBO O perucTpaumm
CMW TN ®C77-35867 ot 31 mapTa
2009 ropa.

ISSN 2221-7312

Bkno4eH B nepeyeHb nanaHnim
BbicLuen aTTecTaumMoHHON KOMUCCUN
MwuHucTepcTBa 06paszoBaHus

1 Haykn PO

®opmat 60 x 84 1/8
Tupax 1000 3k3.

Pepakuusi He HeceT OTBETCTBEHHO-
CTV 3a JOCTOBEPHOCTb MHCpOopMaLMK
B MaTepuanax, B TOM 4uMcre
peKnaMHbIX, MPefoCTaBeHHbIX
aBTOpaMm Ans ny6nmkKaumm.
MaTepuansl aBTopoB

He BO3BpaLLAOTCS.

OtneyvartaHo B OO0 UM® «CTPUHT »
424006, Pecnybnuka Mapuin On,

r.o. ropop Molukap-Ona,

r. Mowkap-Ona, yn. Manoe Yuraiueso, 4

THEORETICAL & APPLIED
PROBLEMS OF AGRO-INDUSTRY

N2 (68) 2028

Contents

Selection and Seed Farming of Agricultural Plants

N. N. Ivanova, A. D. Kapsamun, E. N. Pavlyuchik, D. A. Vagunin
Evaluation of Corn Hybrids on Drained Lands of the Upper Volga Region.......... 3

G. V. Tishchenko, N. V. Fedosova, E. V. Ginter
Efficiency of Selection of Promising Samples in a First-Year Hybrid
Nursery Depending on the Crossing TYPE weueueeeeeeeeeiemumieierereeeeirinieeeeeeeeennnns 9

General Agriculture, Crop Production

Erickson T. Lopes Mam, E. V. Romanova, M. S. Gins,

V. K. Gins, P. Kezimana, G. A. A. Kanchana

Dynamics of Changes in Germination Energy and Laboratory Germination

of Chrysanthemum Coronarium L. cv. Uzorchataya

under Different Storage Periods .....ceeeevvvruueeeeeeeeiiiiiieee e eeeereeiieee e e e eeeeeeenes 18

Felicia Toussaint, Hébreu Frangois
Exploring Beekeeping Practices in the Context
of Climate Change: A Case Study of the Municipality of Bonbon, Haiti............ 24

Felicia Toussaint, Blanchard Louis
Coffee Agroforestry and Community Resilience:
Challenges and Prospects in Despagne, Jérémie, Republic of Haiti ................ 31

Gardening, Vegetable, Viticulture and Medicinal Crops

M. I. Dulov
Biochemical Composition and Consumer Qualities
of Apple and Pear Fruits in the Middle Volga Region.......cceuuuuuueeerreererennnnennss 35

M. I. Dulov
Biochemical Composition and Consumer Qualities of Domestic Plum
and Hybrid Cherry Plum Fruits in the Middle Volga Region ............eevvevvvennnens 40

Farm Animal Breeding and Genetics

G. Y. Bryzgalov, E. A. Vitomskova, E. V. Ginter
Genetic Characteristics of Even Breed Reindeer as a Basis
for Selection and Breeding Work to Create a Gene Fund .........ceeeeeeeeeninnunnnnnns 45

T. V. Trifonova, E. 0. Rystsova, A. V. Shmidt
Study of the Effect of the Enterosorbent «Ecosily»
on the Productivity of Broiler Chickens .......ccouvueuiiirniiiiiiiiiiiieeeeeeeereiieens 52

Pathology of Animals, Morphology, Physiology,
Pharmacology and Toxicology

S. B. Seleznev, A. M. Krivoshapov, G. A. Vetoshkina
Surgical Approaches to the Liver Lobes
and Gallbladder in Domestic Cats ..ccuvuuuuiiriieiiiimiiiiiieeceiiiiee e 60

S. B. Seleznev, E. A. Stepashkin, G. A. Vetoshkina
Surgical Approaches to Specific Parts of the Stomach
TN DOMESEIC CAtS ueeerreeeeiiiieeeriieeeetiie e eeiieeeeraeeeeraieeeeetaeeeeenneeeenneneennnnns 65

A. S. Karamyan, George Bannoud, A.N. Ibragimova
Method of Drug Administration during Implantation in Animals
Using Biodegradable Coatings .....c.cieeerruruuirereeeeerniiiineeeeeeerenineeeeeeeeeeennnns 69
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OueHka rubpuaoB KyKypy3bl

Ha ocywaembix 3emnsax BepxHeBomkbs
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Bcepoccuicku Hay4HO—MCCnenoBaTenbCKUM MHCTUTYT MEMOPUPOBaHHbIX 3eMerb — hunmarn
efepansHOro rocynapcTBEHHOr0 610AXETHOr0 Hay4yHOro y4pexXaeHus

PepepanbHOro ccnefoBaTenbcKoro UeHTpa «loyseHHbrt UHCTUTYT uMmeny B. B. [JokyyaeBay,

2016vniimz—noo@list.ru

Onbim npogoduscsa Ha meauopamusHom o6bekme y6uHo Teepckoli obnacmu 8 2023-2025 22. Lenb uccnedosaHus — onpedenums
ppekmusHbIli 2ubpUd KyKypYy3bl 0N ycnosull BepxHesomkss. [JaHHas paboma nocsaueHa usyyeHuto mpex aubpudos Kykypy3sl
(Zea mais L) npu so3densisaHuu ux Ha ocywaemol noyse BepxHesomxbs. 06vekmamu uccnedosaHuli ABAAAUCL mMpu 2ubpuda
KYKYpy3bl YHUBEPCAIbHO20 HA3HA4YeHUsA: ynbmpapaHHuli — Cesepuna, (PAO 140), paHHecnensil — bepma, (PA0 150), u paHHecnensii
— PooHuk 179 CB, (A0 180). A0 - epynna cnenocmu y 2ubpuda, yem sbiwe PAO, mem 6osibLie CPOK CO3peBaHus u 6onblie
Hakannusaemcs 3eneHol maccol. Kykypy3a npoxodum HecKobKo ¢az paszsumus, u y eubpuda CesepuHa ¢aza nosHbIx 8cx0008
Hacmynaem Ha OeHb paHblue, Yem y Opyaux. BaxHbim nokazamesnem npu 8bIpauyUBAHUU KyKYpY3bl HA CUOC ABAAeMcs pocm cmebJis.
Jo o6pazosarus 3-20 nucma pocm pacmeruli 6b11 He3HaYumesbHsiM (6,1-6,8 cM), HO 3ameM NPUPOCMbI PE3KO YBEeAUYUBAUCS,
0Cmasasch 8bICOKUMU 00 a3bl BbIOPACkIBAHUA HUMel. [ubpud POOHUK NOKa3an HAUBObLWYIO akmusHocms pocma (220-260 cm),
onepexas bepmy u CesepuHy Ha 10-40 cm. [lo 2ycmome cmosHuA PoOHUK makxe nuduposan (65 meic. wm./2a), 8 mo spemsa Kaxk
bepma — 47 meic. wm./2a. Bce 2ubpudbi npo0eMoHCMpUpOBaIU BbICOKUL YpoBeHbs COORPKAHUS NOYamKOo8 8 ypoxae. CesepuHa —
57,8%, bepma — 55,5%, PooHuk 179CB - 54,3%. [u6pud bepma umen camoili 8bicokuli, sBec noyamxos ¢ obepmrkamu — 960 2, 6o/bliee
KoAu4ecmso 3epeH 8 pAdy — 40—43 WmyKuU U KoJuYecmso 3epeH 8 noyamke — 560-688 wm. 03epHeHHOCMb 2ubpudos: CesepuHs!
462-525 wm., PooHuKa — 495-576 wm. bo/ibliee Koaudecmso 3eeHoll Macce! HaKonaeHo 2ubpudom PoOHUK — 64,7 m/ea.

Lna nonyyeHus 8bICOKUX ypoxaes KOpMOBOL MACChbl KYKYpY3bl HE06X00UMO UCNOMb308aMb Jy4LuUe 2ubpuUdbl U COpMa, 4Mo N0380AUM
pacwupume naowaou eé 8030e/bIBaAHUS 8 MeHee 61a20NPUAMHbIX KIUMAMUYECKUX U NOYBEHHbIX YCI0BUSX.

KnioueBble cnoBa: ocyliaemble JepHOBO-NOA30MNCTbIE NOYBI, KYKYpPY3a, rnbpug, Ceseputa, bepta, PogHuk 179 CB, ypoxaitHoCTb.

BBeaenne

B coBpeMeHHBIN TIeproA B Poccnmt BasKHBIM 2AeMeH-
TOM B KOPMOBOW U TIUIIIEBOM ITPOMBIIIACHHOCTH SIBASETCS
KyKypy3a (Zea mais L). HecMoTpst Ha MCTOpUYECKIE TPYA-
HOCTHM KYABTYPa KyKYpy3bl IBAACTCs B HACTOsIICE BPeMs
OAHO1 M3 CAMBIX BLICOKOPEHTa0eABHBIX B Poccun KyAbTyp.
B Poccun KyKypysa BO3ACABIBAeTCA Ha Taommaau 2,7-3,0
MAH. Ta Ha cuAOC 1 Goaee 1 mMaH. ra Ha sepHo [1, 11].

Kakaas KyAbTypa 1o—CBOeMy He3aMeHUMa, U B XO-
3AMICTBEHHOM 3HA4YeHNN KyABTYPbIL AOTIOAHSIOT APYT APYTa.
BakHast poAb B PeaAM3alliyi IOYBEHHO—KANMATUUECKOTO
[IOTEHLINAAA TEPPUTOPUI IIPUHAAACIKUT COPTaM U ruOpu-
AaM HOBOTO TTOKOACHUS, YCTOMYMBBIM K HEOAATOTTPUATHBIM
(barTOpaM CpeAbl, BKAIOUAs [I0YBEHHbIE YCAOBUSL (KUCAOT-
HOCTb, YIIAOTHeHve 1 Ap.) [5, 8].

B arpokAMMaTU4eCKUX U MOYBEHHDBIX YCAOBUAX
TYMUAHOI 30HBI peaAM3anus OMOAOTMYECKOTO IIOTEH-
LIMaAd KOPMOBBIX KYABTYP AUMUTUPYETCS AUPULIUTOM
TeMIIepaTypHOTO PesKUMa, U3OBITKOM ITOYBEHHOI BAATU 1
ACTKOYCBOSIEMBIX IIUTATEABHBIX BelleCTB. A 3 deKTuB-
HOTO BEACHUS KOPMOIIPOM3BOACTBA HA MEAUOPUPOBAHHBIX
3eMAAX HeuepHOo3eMHOM 30HBI AASL TTOAYYEHUA PA3ANIHBIX
BUAOB KOPMOB CAEAYET IIPEAYCMATPUBATL CO3AAHUE He
TOABKO MACTOMIIHBIX, CEHOKOCHBIX TPaBOCTOEB, HO U

N:2 2026 Teopernveckue u npuknagHbie npoénemsi AMK

TI0CEB CUAOCHBIX KYABTYP B TOM YHCA€ KYKYPY3bl U T.A.
BaskHBIM MCTOUHMKOM AASL CMAOCOBAHMA B BepxHeBoAKbe
MOKET CTaTh KyKypy3a. LIeHHOCTD ee 3aKAIOHYaeTCs B TOM,
YTO OHA OTHOCUTCSI K YMCAY BBICOKOTIPOAYKTMBHBIX KOP-
MOBBIX KyABTYP, AQIOLIMX CPABHUTEABHO ACIIEBBII CUAOC
XOPOIIIETO KauecTsa. Ee yHUKaAbHOCTb COCTOUT B BLICOKOM
TIOTEHIINAABHON YPOKATHOCT! M YHUBEPCAABHOCTU MC-
noAb3oBanus [2, 13].

[Torasatear MAO xapaKTepuszyeT AAWUHY BereTa-
LIMOHHOTO TIEPUOAA KyKypys3bl. LllecTb TpymIl CrieAOCTH
BCTpeualoTcs B Poccun, KOTOpble HEOAMHAKOBBI B Pa3HBIX
KAMMATHUeCKIX yCAOBUSIX: panHectieable ¢ PAO 100-199,
cpeanepannue — 200-299, cpeanecnieavie — 300-399,
cpeaHeniozpauane — 400-499, nosanecnieastie — 500-599
[4, 9, 10].

[1paKTMKaMn-KyKypy30BOAAMI OTMEY€EHO, YTO BBICO-
KU1 ypOsKal 1 KaUeCTBO KYKyPy3bl — 9TO TIPaBUABHBIN BbI-
60p rubprAa AASI KOHKPETHBIX IT0YBEHHO-KANMATUUECKIX
YCAOBUT U 11€Ab UCTIOAb30BAHMsI Ha 3€PHO, CUAOC, 3EACHBIN
KopM. Hamboaee A€leBbIM U AOCTYITHBIM CPEACTBOM 10~
BBIIIEHUS] YPOXKAMHOCTU KyKypY3bl, MHOTE yYeHbIe BUAST
B 110AGOpE ee copToB 1 Tnbpuaos. Hanboaee pacripoctpa-
HEHHbIM BUAOM KOPMa B 31MHee-CTONAOBBII IIEPUOA, B CUAY
TIPOCTOTHI IIPUTOTOBACHUS M XPAHEHUS, SIBASETCSI CUAOC.
A0OAsl €ro B palloHaX KPYITHOTO POTraToOro CKOTa 3HAYM-
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TeabHa 1 AoocTuraeT 30-50%. Llnpokoe pacripoctpaneHue
KyKypy3a [0Ay4aeT, GAarOAAPst KOMITACKCY TTOAOYKUTEABHbIX
Ka4IeCTB, OCHOBHBIMUM U3 KOTOPBIX SIBASIIOTCS BBICOKAs
IIPOAYKTUBHOCTb U TAACTUYHOCTb K YCAOBUSIM BHEIIIHEN
cpeabl. Haardue B ee 3eaeH0i1 Macce OOABIIIOTO KOAUYeCTBa
YTACBOAOB (B CpeAHEeM AAs pasHbIX paz — 150 r Ha 1 Kkr
CYXOTO BelIlecTBa) OAATOIPHSTHO CKA3bIBACTCS HA PA3BUTUL
MOAOYHOKHUCABIX OaKTePUI 1 CHAOCYeMOCTU ChIpbst [14].

YO60pKy CUAOCHOI MACChl KyKypy3bl Ayd4Ille OCY-
IIIECTBASITh B CTAAMM MOAOYHO—BOCKOBOII CIIEAOCTHU, KOTAA
15-20% pacTennit ¢ rovyarkaMu MOAOYHO CIIEAOCTH,
a OCTaAbHBIE TIOYATKU YK€ MMEIOT BOCKOBYIO CIIEAOCTb.
B 100 xr kykypy3st (cTebau, o4aTtku) yopaHHoil B dasy
MOAOYHOM CIIEAOCTU COACPIKUTCSI KOPMOBBIX €AUHUIL B
cpeatieM 20 Kr, B a3y MOAOIHO—BOCKOBOIL CIIeAOCTH — 24
KI, B BOCKOBOWl — 25,5 KI, COOTBETCTBEHHO U IlepeBapu-
Moro mpoteuna 1,2; 1,22; 1,31 kr [7].

MHeHMe O TOM, YTO IIOCEBbl KYKYpy3bl Ha CHAOC
CACAYET BBICEBATb C OOADBIIIEIl TYCTOTO1, YeM Ha 3ePHO He-
[IPaBUAbHOE. MOKHO yBEAUYUTb OOLIMNII COOP CUAOCHOM
MaCChl C €AMHUIIBI [TAOTIIAAN, HO CUAOC TIPU 3TOM OYA€T He
TIOAHOIIEHHBIM, M3—3a OTCYTCTBUSL IIOYATKOB 1 He OyAeT
IIPEACTABASTb KOPMOBOIL LICHHOCTH AASL SKUBOTHBIX [0, 12].

Kykypysa o6aasaeT paAOM OUOAOTMIECKUX OCOOEHHO-
CTei1, KOTOpPbIe HEOOXOAMMO YUUTBIBATH ITPU BO3ACABIBAHUN
ee Ha OCYIIAeMbIX 3eMAsiX. V13 ocobGeHHOCTEH, KOTOpble
CACAYeT YUUTBHIBATD TIPU BO3ACABIBAHUM €€ B KOHKPETHBIX
[IOYBEHHO—KAMMATUYeCKIX YCAOBUSIX, IIEPBOOYEPEAHOE
3HAUCHME VMeeT OTHOIIEHNS ee K TeTIAY, [TUTaHUIO, BAATE.
YcaoBUSL POCTa ¥ PA3BUTHS PACTEHUIT HA MEANOPUPO-
BAHHDIX 3E€MASIX 3HAUNTEABHO OTAMYAIOTCS OT YCAOBUI
Ha OOBIYHBIX 3eMAsX. BHIOOp TOM MAM MHOW TeXHOAOTMM
BO3ACABIBAHNUST KYKYPY3bl AOAYKEH IIPEAYCMATPUBATL BO3-
MOYKHOCTb CO3AAHMSI OIITUMAABHBIX YCAOBUIL AASL €€ POCTa
1 PasBUTUSL B KOHKPETHBIX T1OYBEHHO—KANMATUIECKUX
YCAOBMSIX, TIOAYUCHME B KOHEYHOM UTOTE, HAUBBICIIETO
YPOsKasi ¢ BBICOKOU KOPMOBOI LIeHHOCTBIO [12].

[peGHeBast TEXHOAOTUSI BO3ACABIBAHISI KYKYPY3bl CO3-
AaeT Goaee OAATOIIPUSTHDBIC YCAOBUSI AASL PETYAUPOBAHUS
BOAHOTO, BO3AYIITHOTO, TETIAOBOTO U ITUIIIEBOTO PEXKIMOB, a
Ha M30BITOYHO YBADKHEHHDIX [IOUBAX U B TOABI C TIPOAOAYKU-
TeABHOM U AOSKAAUBOI1 BECHOM IPEAOXPAHSIET CeMeHa, YTO
TI03BOASIET TIPUCTYIIUTD K IIOACBBIM PAb0OTaM U IIPOBECTU
ceB KyKypys3bl Ha 7—10 AHe#l paHbllle, YeM Ha POBHOM T10-
BepxHocTu. [Ipn 3ToM cokparuaercst ob1iee KOAYeCTBO
TEXHOAOTMYECKMX OIIePAlIMil, YTO CIIOCOOCTBYET CHIDKE-
HUIO Ce6eCTONMOCTH TIOAYYaeMOr0 KOPMOBOTO ChIPbs [3].

MaTepnaA 1 METOABI UCCACAOBAHUA

OO6beKTaM1 MCCACAOBAHUN SIBASIAUCH TPU THOPUAQA
KyKYPY3bl YHUBEPCAABHOTO HA3HAYCHUS: YABTPAPAHHUI
— Cesepuma, (PAO 140), pannecreasiii — bepra, (PAO
150), u pansecreasiit — Poanuk 179 CB, (PAO 180).
QAO — rpynma creaoct y tuépuaa, dem soime DAO,
TeM OOABIIE CPOK CO3PeBAHMUS 1 OOAbIIIE HAKATIAMBACTCS

3€A€HON MacChl. XOPOIINI CUAOCHBIN TUOPUA — 3TO XO-
POIINi1 3epHOBOM TUOPUA.

[16pua CeBeprHa XapaKTePU3YyeTCsl BBICOKOM XOAO-
AOCTOMKOCTBIO 1 YCTOMYUBOCTBIO K TIOPasKEHMIO TILIABHOM
1 Iy3bIpyaTol roAoBHeN. [Toces ero Bo3moskeH B CeBepo-
3anaanoM, Llentpaavnom, Boaro-Bsarckom, LlentpaabHo-
HepHoszemHOM, BocTouno-CrubupCcKOM peruoHax.

[u6pua bepra npucnocobaeH K paHHEMY CEBY, CIIO-
coOeH AaBaTh BTOPO ypoyKall B MIOKHUBHBIX [10CEBAX Ha
OpOIIAeMBIX YYaCTKaX B IOKHBIX pernonax. O4eHb Ha-
ACSKHBIT THOPUA CO CTaOMABHON YPOXKaHOCTbIO, YCTOMYNB
K TIOBPEXKACHUIO KYKYPY3HbIM CT€OAEBBIM MOTBIALKOM.
PexkomenayeTcst AAsl BblpaiuBaHust B CeBepo-3ariaAHOM,
Lentpaabnom, Boaro-Bsarckom, 3amasno-Cubupckom,
YpaabckoM, AaAbHEBOCTOYHOM pernoHax Poccun.

[16pua Poanuk 179 CB, xapakrepusyeT xoporast 06-
AUCTBEHHOCTD, TAACTUYHOCTb BO3AEABIBAHMA B PA3HBIX YC-
AOBUSIX, HAAESKHBIA TNOPUA CO CTAOUABHOM YPOSKATHOCTBIO.
Poannk oTHOCKTCs K Tubpuaam ¢ addexrom Stay-green,
IPY KOTOPOM PaHO CO3PeBaeT MOYATOK, a AUCTOCTeOeAbHAS
Macca CO3peBaeT MCAACHHO. PEKOMEHAYETCSI AASL BO3ACABI-
BaHus B CeBepo-3araAHOM, YPaAbCKOM, LIeHTpaAbHOM,
Boaro-Bsarckom, 3amnaano-Cubupckom permonax Poccun
u PecriyOaunke beaapych.

LleAb MCCACAOBAHMSI — OTIPEACANTD 3P EKTUBHBIN
rOPUA KyKyPy3bl AAsL YCAOBUI BepXHEBOAXKDAL.

OMBIT 3aA0KeH Ha OCYHIaeMON TOHYAPHBIM ApeHa-
JKOM, ACPHOBO-TIOA30AMCTOM TIOYBE IIPU COACPYKAaHUU B
[IaXOTHOM CAOe: rymyca 2,53%, oOMeHHOro Kaamst — 311
MI/KT, AOCTYTIHOTO poccopa 268 mr/ra noussl. pH — 4,6.

[TpeAleCTBEHHUKOM MCCACAYEMBIX TMOPUAOB KYKY-
py3bl Oblaa 03UMast poxkb. [Toces TMOPUAOB TIPOBOAMACS
B 2023-2025 rr. Hop™ma BbiceBa cemsin: CeBepuHbl — 21
Kr/ra, beptbl — 25 kr/ra, Poanuk 179 CB — 23 kr/ra.

OTIBIT 32A0KEH B YeThIPeX KPATHOM IIOBTOPHOCTH.
Pasmep aeastkn 150 M*. Bee y4ersl, HAOAIOAGHVISL B OTIbITe
IIPOBOAUAMCDH COTAACHO METOAMKAM, allpOOMPOBAHHBIM B
KOPMOIIPOU3BOACTBE U 3€MACACAME.

AASl 3aITUTBL OT COPHOM PACTUTEALHOCTH, TIOCEBDI
KyKypy3bl 00pabatbiaan repoutimaamMun — Ilpumasonna
— 0,6 a/ra ¢ coBmecTHbIM nIpuMeHenneM Kaccuye — 0,05
kr/ra Ha 300 A Boabl. [TocpeACcTBOM ONpPHICKMBaHMsL T10-
cesos OITII.

B dasy passutust pactenmnil — 3—4 AUCTa AASL AYHIIIETO
PasBUTHSA, TIPOBEAEHA ITOAKOPMKA II0CEBOB aMMMUAYHON
ceantpont — 1,5 1/ra.

B pamKax MCCAGAOBAHUS aHAAU3UPOBAAUCH (PEHO-
AOTMYeCKUe HAOAIOACHNUS, OOMETPUYeCKUe TIOKA3aTeAN,
9AEMEHTbl CTPYKTYPBI YPOSKAMHOCTH, YPOXKAHOCTb CU-
AOCHOW MaCChl 1 AdHHBIe KOPMOBOTO AOCTOMHCTBA YPOyKasl.

PesyabraTsl uccaeaoBaHus
U uX 00Cy’KACHHE

[ToAyuenvie BbICOKMX YPOKA€B KYKYPY3bl 3aBUCUT OT
CKAQABIBAIONIMXCsl TIOTOAHBIX YCAOBUI1, TMOPUAA, POCTa

Teopetnueckue u npuknaaHsie npo6nemsl ANK N2 2026



Cenekuusi, cCeMEHOBOACTBO M 6uoTexHonorusa pBCTeHMﬁI

Tabn. 1. BuomeTpuyecKue NoKasaTenu pocta U pasBuUTUA rM6PUAOB KYKYpPY3bl, (CpeaHue 3a TpM roaa)

Tu6pua Tycrora CTE?S/;; PacTeH, Bricotra pacrenuit, cM | KoAn4ecTBo AUCTbEB, IIT. OO6AUCTBEHHOCTD, %
Cesepuna 29 233 10-11 10,1
bepra 4,7 245 9-12 9,8
Poanuk 179 CB 6,5 252 8-9 8,0

KyKYPY3bl, TyCTOTBI CTOSIHUSI PACTeHUI, POTOCHHTETIYE-
CKOM aKTUBHOCTI AUCTOBOM MOBEPXHOCTH 1 TIOKA3aTeACH,
COCTABASIIOIINX 1104aTOK (AAMHA 110YaTKa, AAUHA HEBbI-
TIOAHEHHO! YaCTH TI0YaTKa, KOAMYECTBO PSAOB 3epPeH B
TIo4aTKe, KOAMYECTBO 3ePeH B PSIAY, 03€PHEHHOCTD TI04aTKa,
Macca 1104aTKa, Macca 3epHa C 104arka). YOOPKy 3eAeHOM
MacChl KyKypy3bl IIPOBOAMAY B (ha3y MOAOUHO-BOCKOBOI
CTICAOCTH BCeX THOPUAOB.

B [1OrOAHBIX YCAOBUSIX B TOABI ICCACAOBAHMI HAOAIO-
AAACsL aKTUBHBII POCT THOPUAOB KyKypy3bl. [1pu BO3AeAbI-
BaHUU KyKyPYy3bl Ha CLIAOC, KOTAQ UCTIOAB3YETCSl HE TOABKO
3epHOBAs YaCTh PACTEHNS, HO M CTeOAN 1 AUCTDS, BAXKHOE
3Ha4YeHne IprodpeTaeT pocT cTedAst. Ao 00pazoBaHuMs 3-TO
ATCTA TEMIIbl POCTA PACTeHUN KyKypy3Bl OBIAM He3HAUN-
TeABHBIMH, BBICOTA PACTEHN COCTABASIAA BeeTo 6,1-6,8 cM.
B caeaytonvie pasbl pasBUTHsI CDEAHECY TOUHBIE TIPIPOCTHL
Pe3KO BO3PACTaAl U OCTABAAMCH AOBOABHO BBICOKHUMU AO
(a3l BLIOpACHIBAHIIST HUTETL.

Haunboabiie#t akTUBHOCTBIO POCTa B TOABI HAOAIOAE-
HUI 0TAnYaAACs TnOpuA Poannk — 220-260 oM, cpeannm
AVHEHBIM pocToM 06Aaaaa rudpua bepra 240-250 cm u
HarMeHblMM ru6pua Cesepuna 200-220 cwm.

o cBOMM OMOAOTTYECKIAM OCOOCHHOCTAM KyKypy3a
SABASIETCSL PACTEHNEM OTHOCUTEABHO Pa3PesKeHHBIX I10-
CeBOB. B 3arymieHHbIX 110CEBaX HECKOABKO CHUYKACTCs
IIPOLICHTHOE COACPYKAHIE CYXOTO BeIleCTBa, TP HeOAaro-
IIPUSATHBIX TTOTOAHBIX YCAOBUSIX MOXKET ObITb I1OA€TaHue
pacTeHni.

[lo moKaszaTeAl0 T'yCTOTBI CTOSIHWs PACTEHUI: Ha
riepBoM MecTe TnOpuA POAHUK — 65 ThIC. IIT./Ta, Ha BTOPOM
MecTe rubpua bepra 47 ThIC. IIT./Ta, YTO SBASCTCS ONTU-
MaAbHBIM AAsL HODMaABHOTO POCTA M Pa3BUTHUS KYKyPy3bl.
Havvenbiteil rycToTa cTOSHISA oTamdaacs Tudpua Cese-
puta — 29 Toic. mwt./ra’. [IpocaesKMBaeTCs 3aBUCUMOCTD
TYCTOTBI CTOSIHMSL PaCTeHNN oT Tuopuaa. CHIDKEHIE ee B
niocese rubpuaa CepeprHa, 110 HaIlleMy MHEHUIO, CBsI3aHa

PoaHMK — 8-9 mTyK, 00AMCTBEHHOCTb COCTaBASIeT — 8%.
CaeayeT oT™MeTUTb, uTO Poanuk 179 CB otanuaeTcst Hau-
6oAee AAMHHBIMHU MeRAOY3AmIMU (madn. 1).

PazMep AMCTOBOW MOBEPXHOCTU MMeeT OOABIIOE
3Ha4YeHUE AAs II0CEBOB KyKypy3bl, T.K. B 3HAYMTEABbHO
CTETIeHU OIPeACAsieT BeAUUnHy ypoykasl. HapacTanue ac-
CYMUASIIMOHHOTO arlliapaTa AUCTbeB TUOPHAOB KyKypYy3bl
AOCTUTAAO MaKCMMAABHOM BeAMYNHEI y THOpuaa bepra
— 3453,6 cM?, CpeAHell TIAOIIAABIO AWCTBEB OTAUIAACS
rmbpua Ceseputa 3279,5 cM* 1 MUHUMAABHOU TUOPUA
Poannk — 2729,3 cm?. OTMmedwaeTcs, 9TO HapacTaHue
AUCTOBOM TIOBEPXHOCTU OOA€E MHTEHCUBHO ITPOXOAMAO B
(ba3bl AEBSITOTO—AECSTOTO AVUCTA — BBIMETBIBAHISL, 3aTyXast
K dase popmuposanms sepra. Y rudpusa CeBepnna Ha-
OAIOAAAOCh AQYKE YMEHbIIIEHUE AMCTOBOI [1OBEPXHOCTU
13—3a YCBIXaHMS 1 OTMUPAHS HYDKHIX AMCTBEB PACTeHUI.

I'lo HatIMM HAOATOACHUSM, B CAOYKMBIIMIXCSI TIOTOAHBIX
YCAOBMSIX HAMOOABIILYIO TIAOMIAABIO AUCTEEB COOPMUPOBAA
rubpua Poarnk — 17,7 Thic. M*/ra, 9TO OTPa3smMAOCH Ha
BBICOKOI1 ITPOAYKTUBHOCTY TMOpUAQ. B cpaBHeHMn ¢ rubpu-
AoMm Poannk, bepTa nMeeT AaHHBIN T10Ka3aT€Ab HECKOABKO
Hwke — 16,2 M/ra, a y CeBepHrHbI HAMMEHbIIASI [TAOTIIAAD
AWICTBEB B OTAWYVIE OT CPABHUBAEMBIX THOPNAOB — 9,5 M?
/Ta, 9TO CBS3aHO C HU3KOW I'yCTOTON PaCTeHUIL.

YPOXKaltHOCTD 3epHA KyKypy3bl CKAAABIBAAACH B 3a-
BUCHMOCTI OT 9AE€MEHTOB CTPOCHUS 1 Pa3MepoB pacTe-
HUSL AAMHA TI0YaTKa BAPbUPOBAAA MEIKAY HAOAIOAAEMBIMI
ruépusamu: Poannk — 29 cm, Cesepuna — 28 cm u
Bepra — 26 cm. CaeAyeT OTMETUTD, YTO HAUOOABIIINM KO-
AYECTBOM 110YaTKOB Ha OAHOM PacTeHNM 00AAAAA TOPUA
Bepra — 4 mouarka, B cpaBHeHNN y Poannka 1 CeBeprHbI
AAHHOEe 3HaueHue He rpesbimaao 2,0-2,5 mit. (maon. 2).

Ta6n. 3. YpoxKaitHOCTb rMGPUAOB KYKYpY3bl
(cpeaHss 3a Tpu ropa)

C TIOCEBHBIMU Ka4eCTBAMU CeMSH AAHHOTO TMOPHAA. Tu6pua Coaeprarie CyXoro | YPOKaimHoCTb 3eACHOM
Berectsa, % MaCChI, T /ra
Ko Bpemenu nposeaeHMst yOOPKM ypoyKasi HanOOoAb-
Cesepuna 223 31,6
IIee KOAUYECTBO AMCTbeB chopMrpoBaroch y CeBepuHbL
o bepra 212 57,8
— 10-11 mryk npu o6anctenHoctn — 10,1%, cpearee
Poanuk 179 CB 21,9 64,7
IIOAOKEHME 3aHuMaeT rudpua bepra — 9-12 mTyk c Her 04
00ANCTBeHHOCTBI0O — 9,8% 1 HamMeHbIIee y rrnOpuAa = :
Ta6n. 2. InemeHTbl HOPMUPOBAHUA NOYATKOB rMOPUAOB KYKYPY3bl
TG KoanvecTso no4aTkos Bec novyatkos Koamuectso sepen | Koawdectso psiaos | CoaeprKaHne TIOIaTKOB
PrA Ha PACTEeHUN, IIT. ¢ obepTKamu, T B PSIAY, LIT. B TI0YATKe, IIIT. B ypoxae, %
Cesepuna 2,0 630 33-35 14-15 57,8
bepra 4,0 960 40-43 14-16 55,5
Poanuk 179 CB 2,5 540 33-36 15-16 54,3
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Tabn. 4. XuMUYeCKMii COCTaB rubpMA0B KYKYpy3bl, 3esieHas Macca, %
[u6pua Cyxoe BeecTBo CpIpoil IpoTenH ChIpoil sK1p Crlpas 30Aa Cplpas KAeT4aTKa [urposaara
Cesepuna 223 9,75 1,28 6,28 31,98 6,17
bepra 21,2 12,56 0,83 6,36 33,08 6,16
Poanuk 179 CB 21,9 17,50 0,45 6,18 31,30 5,77

[TpotieHT coAepsKaHMS [T0YATKOB B ypoykae CeBepUHbL
— 57,8%, beptsr — 55,5%, Poannka — 54,3%. Vccaeay-
eMble THOPUADI IT0KA3aAYN OTAMYHDIN YPOBEHb COACPIKAHMS
[IOYATKOB. TaK KaK IIPOLICHT COACPIKAHMSI TIOYaTKOB B 00-
11111 Macce yposkast Ha ypoBHe 35% CUMTaeTCst XOPOIINM,
Bbiile 40% OTAUYHBIM.

[uOpua bepra mmea camblil BBICOKUI BeC II0YATKOB C
obepTkamu — 960 T, G0AbIIIee KOAMYECTBO 3ePeH B PAAY —
40—43 mTyKU 1 KOAUYECTBO 3epeH B rouatke — 560-688
mTyK. O3epHeHHOCTh T6prAOB CeBepuHbl 462—-525 T,
Poannka — 495-576 mryx.

Hanboabiiee KOAUYECTBO PSAOB B TIOUATKE T10 TIOAY-
YeHHBIM AAHHBIM TI0Ka3aA PoAHMK — 15-16, HeMHOTO
MeHblIIle psia0oB MMeAr rtouatki Ceeprtbt (14-15) 1 beptbt
(14-16). KoanuecTBOM 3epeH B PSIAYy OTAMMUACS TUOPUA
Bepra — 40—43 mTyK, 4T0 Ha 7—8 3epeH OOAbIIIE APYTUX
HaOAI0AAeMBIX TNOPUAOB. HarMeHblIlee KOAMUeCTBO 3epeH
B TI04aTke y ruopuaa Cesepunnl — 462-525, Hanboabliee
y beptsl — 560-688 u y Poanuka — 495-576 mryx.

Y4eT yposkas 3eA€HOIl MacChl IIPOBOAUACS TIPU
BAQKHOCTH 3epHA 306,9-43,9%. boablllee KOANYECTBO
3€ACHOI MACChl HAKOIIACHO ruOpruAOM Poanuxk — 64,7 1/
ra. CpeAHNMM TIOKA3aTeAsIMU YPOXKATHOCTU OTANIAACS
rnopua bepra — 57,8 1/ra. MunnMaabHas yposkalHOCTb
copmuposana rudprusom Ceseprira — 31,6 1/ra 3eaeHoit
Macchl. Pa3HuIIa B COACPIKAHMI CyXOTO BEIIIeCTBA B 36 ACHOM
Macce TuOPUAOB KYKyPy3bl pa3AMYaAdch HE3HAYUTEABHO,
ru6pua Cesepuna — 22,3%, bepra — 21,3%, Poanuk —
21,9% (ma6a. 3).

LIeHHOCTb KYKyPy3bl 3aKAIOYA€TCSI B TOM, YTO OHA
OTHOCUTCSL K YNCAY BBICOKOYPOKAMHbBIX KYABTYP, AQIO-
VX CPABHUTEABHO ACTLIEBBIN CHAOC XOPOIIETO Ka4eCTBa.
ITo aannbiM BHUM kopmoB, B 100 Kr 3eaeH0i1 Macchl B
(baze uBeTeHuUs coaeprkutrcs 12 KopM. eA., B dase Mo-
AOYHOM ¥ MOAOYHO—BOCKOBOI CIIEAOCTH COOTBETCTBEHHO
16 n 2 kopM. eA. KyKypy3HBbIil CMAOC COAEPIKUT OKOAO

12% caxapa, 7-8% mportenna, 60raT KapoTUHOM U
ButamuaoM C.

Takum o6paszoMm, HaMOOABIIAS TYCTOTA CTOSTHUSA,
BBICOTA PACTEHUH U MAOIIAAb AMCTbeB TOpMAA POAHUK
179 CB mnossoauau emy copMUpPOBATH, B YCAOBUAX
OCYILIaeMbIX 3eMeAb, MAKCUMAAbHBIN ypoxkail — 64,7
T/Ta 3eACHBINI MACChl C XOPOIIMMM 300TeXHIYeCKIMUI
nokaszateasmu. CoAepskaHMe CBIPOTO MPOTEMHA —
17,5%, 4ato Ha 4,94-7,75 BhIlIe, @ CBIPONl KAETYATKHU
(31,3%) uuxke Ha 0,68-1,78% Apyrux mccaeayembix
ruOpUAOB. AAaHHBIA TUOPUA KYKYpY3bl, Ha OCyLIaeMON
AEPHOBO—TIOA30AUCTON TIOYBE 3aPEKOMEHAOBAA Cebs,
KaK BBICOKOYPOXKAMHBII 1 BLICOKOKAUeCTBEHHBLI TUOPUA
AASL TIDOM3BOACTBA CHAOCA, B CPaBHEHUM C TMOpUAaMU
Cesepuna u bepra 9 (maon. 4).

BbiBOABI

AAsl TIOAyYeHMS BLICOKUX TIOKa3aTeAe yPOsKailHOCTI
KyKypbeI H€O6XOAI/IMO y‘lI/ITbIBaTb IIOTOAHBIE YCAOBI/IH,
XapaKTePUCTUKU TMOPUAA, AAUHY PACTEHUI, TYCTOTY
CTOSTHVISL, TIAOIIIAAD AUCTOBOY TIOBEPXHOCTU 1 MOP(OAOT -
yeCcKUe TI0Ka3aTeAr 1odatkos. [ Ipn 06pasoBaHny TPEThero
ANCTA TEMIIbL pOCTa KyKypy3bI 6]311\1/1 HE3HAYUTEAbHDBIC
(6,1-6,8 cm), TIOCAE HeTO OTMETAAOCH PE3KOe YBEANUCHHUe
HpI/IpOCTa AOCTUTAsA MaKCI/IMyMOB AO q)a:ibl BbI6paCbIBaHI/IH
HuTell. CpeAn n3ydaeMbIX THOPUAOB HAMOOADBIIIAS AAMHHA
no6eros HabA0AaAaCh y Poarnka (220-260 cm), cpeaHuit
rokasateab — y beptst (240-250 cM), HAUMEHBIINT — Yy
Ceseputnt (200-220 cm). HanGoaee 1eHHBIM 10 KOPMO-
BbIM Ka4yeCTBaAM 1 YpO)KaI;IHOCTI/I BbISIBACH TI/Iépl/IA KyKypy-
361, Poanuik 179 CB.

PoCT TMOCeBHBIX MAOIIAACT PA3AUYHBIX TMOPUAOB
KYKypY3bl OyAET CIIOCOOCTBOBATH YAYUILIEHUIO KOPMOBOM
633]31 B arpOHpOMbIHlAeHHOM KOMIIAEKCE MHOT X perI/IOHOB
Poccuy, T.K. KyKypy3a sIBASIETCSL BYKHOW COCTABASIOIIEN
paLU/IOHa CeAbCKOXOBHI;ICTBCHHbIX JKNBOTHBIX.
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EVALUATION OF CORN HYBRIDS ON DRAINED LANDS
OF THE UPPER VOLGA REGION

The experiment was conducted at the Gubino reclamation site in Tver Oblast from 2023 to 2025. The objective
of the study was to identify an effective corn hybrid for the conditions of the Upper Volga region. This work
examines three corn hybrids (Zea mais L.] grown on drained soils of the Upper Volga region. The subjects

of the study were three general—purpose corn hybrids: the ultra—early Severina (FAO 140], the early—maturing

Berta (FAO 150), and the early—maturing Rodnik 179 SV (FAO 180). Maturity group (MAG]) refers to the hybrid’s
maturity level; the higher the MIAG, the longer the maturation period and the greater the accumulation of green
mass. Corn goes through several development phases, and the Severina hybrid reaches full germination a day
earlier than the others. Stem growth is an important indicator when growing corn for silage. Plant growth
was insignificant (6.1—6.8 cm] before the formation of the third leaf, but then growth increased sharply, remaining
high until the thread ejection phase. The Rodnik hybrid demonstrated the highest growth activity (220—260 cm)],
ahead of Berta and Severina by 10—40 cm. Rodnik was also in the lead in terms of plant density (65 thousand
pcs./ha), while Berta had 47 thousand pcs./ha. All hybrids demonstrated a high content of cobs in the yield.
Severina — 57.8%, Berta — 55.5%, Rodnik 1795V — 54.3%. The Berta hybrid had the highest weight of cobs with
husks — 960 grams, a greater number of kernels in a row — 40—43 pieces, and the number of kernels on an ear —
560—-688 pieces. Grain content of hybrids: Severina — 462—525 pieces, Rodnik —495—576 pieces.
A greater amount of green mass was accumulated by the Rodnik hybrid — 64.7 t/ha. To achieve high yields

of forage corn, it is necessary to use the best hybrids and varieties, which will allow for expanded cultivation areas

in less favorable climatic and soil conditions.

Key words: drained sod—podzolic soils, corn, hybrid, Severina, Berta, Rodnik 179 SV, yield.
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B NUTOMHUKe rubpuaos nepsoro roga
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MazadaHckas obnacms xapakmepu3syemcs 3KCmpemanbHbIMU A2POKAUMAMUYECKUMU YC0BUAMU NPOU3PACMaHus
cenbCKoxo3alicmaeHHbIx pacmeHud. Hedocmamok menna (cpedHecymoyHas memnepamypa utons He npessiwiaem 11,0-13,5°C)
n0380/19em MeCmMHbIM a2papusm 8030e/bIBaMb 8 OMKPbIMOM 2pyHmMe MoJIbKO x01000CmoliKue, cnocobHble 3a Kopomkudli nepuod

Bezemayuu, cchopmuposams NOIHOUEHHbIU Ypoxad Kynbmypsl, 8axcHeliwas u3 kKomopsix — kapmogens [11]. Pazsumue
kapmogenegodcmaa, obecneyeHue cmabunbHO20 8a/108020 NPOU3BOOCMBA B8 OMPAC/U BO3MOXHO HA OCHOBE UCNO/Ib30BAHUS
COpMOoBbIX Pecypcos, Komopsie OMAUYANUCH bl CMABUILHO BbICOKUM NOMEHUUANOM NPodyKkmugHocmu. B css3u ¢ amum gbigedeHue
COpMoB, OMAUYAIOLYUXCS NOBbILIEHHOU YCMOUYUBOCMbIO K OCHOBHBIM (humonamozeHam, 6UOMuUYecKUM U abuomuyeckum akmopam
u obnadarowux 6o/1ee BLICOKUM a0aNMUBHbIM NOMeEHUUANOM K 0npedesieHHbIM YCA0B8UAM NPOU3PACMAHUS, UMeem 0Cobyio
aKmyaabHOCMb U NPAKMUYECKYI0 3Ha4YUMoCmb, KOmopas onpedensemcs noyyeHuem BbICOKUX ypoxaes kapmogess. B pabome
npedcmassieHbl pe3yibmamsi OUeHKU U 0mbopa nepcnekmuBHbIX CeSleKULUOHHbIX 00pa3L08 Kapmogens 8 NUMOMHUKe NepBo2o
200a. Uccnedosarus nposodunuck 8 2023-2025 22. ¢ yesiblo BbIOeNRHUS NepCneKmMuUBHbIX 2UOPUOHbIX KOMOUHAUUU Kapmogess,
Xapakmepu3youuxcs 8bIcoxkol yacmomoli ombopa u npoOyKmusHocmbio 8 ycaosusx Maeadarckol obnacmu. bbino usyyeHo
6osee 1170 00HOKY6HEBbIX 2UbPUA0B 45 2uBPUOHBIX KOMOUHAYUL. [10200HbIe YCN0BUA B 200bI UCCIEA0BAHUL CYUECMBEHHO
paznu4anucs No memnepamypHo-8AMKHOCMHOMY pexumy. B pesynsmame nposedeHHsix uccne008aHUl ycmaHosaeHo, Ymo yacmoma
omb6opa nepcneKkmusHbIx 06pa3yo8 U ux NPoOYyKMuUBHOCMb 8 ycosusx MazadaHckol obaacmu cyuyecmgeHHo 3a8ucsm om muna
pooumesnbCKux opm, y4acmsyluux 8 CKpewusaHuu. Haubonee nepcnekmusHbIMU ABAAMCA KOMOUHAYUU, npedCcmagieHHble
PAHHUMU U CpeOHepaHHUMU copmamu, y Komopbix OmMeyeHa 8bICOKas Yacmoma om60opa u npodyKmMuUBHOCMb NOYYeHHbIX 2U6PUA08
(Konoméa x Kpensiw, Apkmuka x Inb6eiida, Yoaua x beanaposa, Yapoum x bennapo3sa). llpu 6nazonpusmHsbix ycao8usx xopowud
nomeHyuan ommeyeH y 2ubpudos, Ybu podumesnsckue opmsl npedcmasieHs! makxe u cpedHeno3oHuMu copmamu. OOHAKO, KaK
noKassigaem NPaKmMuKa, uccnedosaHue No maxkum eubpudam obbIYHO 3aKAHYUBAEMCA HA I3Mane NpedsapumenbHo20 UcNbIMAHUs.
(BA3aHO 3MO C cyuweCmBeHHbIM CHUXeHUeM ypoxaliHocmu 8 danbHeliwem u naoxoli 8si3pesaemocmu KaybHed.

KnioueBbie cnoBa: kaprodesb, cenexkums, rmépuaHbie KoMGUHaLmMm, 4acTota oT60pa, NPOAYKTUBHOCTb, KIOHSI.

BBeaenune

B permoHaAbHOM acTieKTe arpapHBI CeKTOP KOHO-
MUKW MMeeT BaKHOE 3HAYCHUE AAs PA3BUTHS CyOBEKTOB
cTpanbl. CeAbCKOe XO3SCTBO He TOABKO MTPOM3BOAUT
HEOOXOAMMOE ITPOAOBOABCTBYE, TAPAHTUPYIOLIee TTPOAO-
BOABCTBEHHYIO O€30TIaCHOCTD, HO 11 CAYXKUT (PAKTOPOM 3a-
KPETIACHWsI HACCACHNS Ha OOIIMPHBIX TePPUTOPISIX, Ty TeM
CO3AQHWS YCAOBUI AASI TTPOYKMUBAHS CEABCKOTO HACCACHNS,
BBICTYTIA€T Ba’KHOI TTOACUCTEMOIl JKU3HEACATEAbHOCTU
obmiecTsa [4]. CamoobecriedeHre CeAbCKOXO3SANCTBEHHOM
TIPOAYKIIMEH PACTEHNEBOACTBA B K&KAOM PeTHOHe TpedyeT
KOMITAEKCHOTO TIOAXOAQ AASL PEIIIeHST BOITPOCOB (POPMIL-
POBaHMs TOBAPHOTO IIPOM3BOACTBA OCHOBHBIX ITPOAYKTOB
TIUTAH, B TOM dncae KapTodeast. LleHnocTs kaprodeas B
ycaosrsix CeBepa, yUUTBIBASL OTPAHITYCHHBIC BO3MOYKHOCTHI
AOCTaBKH, OOABIIINE 3aTPATHl M 3HAYUTEABHBIC TIOTEPHU BO
BPEMSI TPAHCIIOPTUPOBKM TPYAHO [€PEOLIeHUTh. B cBs3u ¢
5TUM CO3AAHME YCTONYMBOM Oasbl 110 IPOU3BOACTBY Kap-
Toeast 1 MOAHOE 0OecCIieueHIe UM MeCTHOTO HaCeACHIsT
OTHOCUTCS K YHMCAY BRKHEHINX IIPOOAEM SKOHOMUKH
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CEeABCKOXO3SIMICTBEHHOTO TIPOM3BOACTBA B MaraaaHckom
obaactu [12].

OCHOBHAs1 POAB TIPU 3TOM IIPUHAAAEKHUT CO3AAHIIO
AAANTUBHBIX, BBICOKOIIPOAYKTUBHBIX COPTOB, CIIOCOOHBIX
MaKCHUMAABHO PEaAN30BbIBATH CBOM T€HETUUECKUI IOTEH-
1MaA, 0OCOOEHHO B IKCTPEMAABHBIX IIPUPOAHO-KAUMATIYC-
ckux ycaoBrsix. Crienndirdeckas aAalTUBHAS CIIOCOOHOCTD
— 5TO CBOWCTBO PACTEHMS] MAKCHUMAABHO YTUAU3MPOBATH
GAArOIIPUSATHBIE YCAOBUSL CPEABL (COAHEUHYIO PaAMALIMIO,
AAVIHY AHSL, BAATY ¥ AP.) U IIPOTUBOCTOSTD CYIIECTBYIOIIIM
B AQHHOI MECTHOCTHU CTpeccaM (GOA3HSAM, BPEAUTEASM,
3acyxe, TOBBIIIEHHON MAY TIOHVWDKEHHON TeMIleparype U
Ap.). Hapsiay co criermdpudeckoit, copra AOAKHBI 00AdAATH
1 oO0IIeil aAaTUBHON CIIOCOOHOCTBIO — PeAaAU30BATh
MIOTEHIIMAABHYIO IIPOAYKTUBHOCTD IIPU €KETOAHBIX M3Me-
HeHWsX IOroAbL [1]. CopT — raaBHOe 3B€HO B TEXHOAOIU-
YeCKOI1 LIETIOUKe BO3ACABIBAHIS KAPTOPEAS], AOAS BAUSHIS
KOTOpOro B popMupoBaHuu yposkast aocrturaet 50—70%.
CopTra MeCTHO! CeAeKIMU HanboAee COOTBETCTBYIOT
KAVMATIYECKIM YCAOBUSIM PETUOHA M TEXHOAOTMUECKIM
BO3MOXKHOCTSIM ITPOU3BOAUTEAEH, I03TOMY BOIIPOCH
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CO3AQHWsI IKOAOTMUECKN MAACTUYHBIX COPTOB KapTodeas,
YCTOMYMBBIX K OMOTIYECKIM U aO1OTIUeCKUM (haKTOpaM
CPEABL, UMEIOT 0COOYIO aKTYaAbHOCTD 1 OCTAaIOTCS TAABHO
3aAddeil BCeX CeAeKIIMOHHBIX Iporpamm [2, 3, 5-9].

OCHOBHBIM KpUTepreM Ipr 0TO0Pax B CACKIIMOHHBIX
IIUTOMHUKAX SIBASIETCSI TIPOAYKTUBHOCTD U €€ SAeMEHTHI,
CKOPOCIIEAOCTb, KaueCTBO KAyOHEM, YCTOMYUBOCTb K
HanboAee PACIPOCTPAaHEHHBIM U BPEAOHOCHDBIM IIaTOTe-
HaMm. [IpupoAHO-KANMATIYeCKUe YyCAOBMs MaraAaHckoil
00AaCTU TIPEAYCMATPUBAIOT BO3ACABIBAHUE 3AEChH IIpe-
MIMYIIeCTBEHHO PAHHECTICABIX M CPEAHEPAHHUX COPTOB
kapToceast. Takue copta ycreBaioT cpopMUPOBATh AOCTa-
TOYHO BBLICOKUI ypOsKail KAyOHE AO HACTYTIACHIS OCEHHIX
3aMOPO3KOB U1 CIIOCOOHBI 00€CTIeUNTh HACEACHUE 00AACTU
TIPOAYKIIMEH COOCTBEHHOTO ITPOU3BOACTBA B PAHHIE CPOKU.
[To3TOMy OCHOBHBIM HAIIPABACHNEM B CCACKITNN KAPTODeAs
Ha Cesepe AaabHero BoCTOKa SBAsIETCS CO3AAHME IIPEUMY-
I1IeCTBEHHO PAHHUX 1 CPEAHEPAHHIX COPTOB, YCIIeBAIOIINX
copMUPOBATh BHICOKHIT YPOXKAil B YCAOBHSIX KOPOTKOTO
ceBepHOro aeta [10].

LleAb MCCACAOBAHNT — BBIACAWTD HA HAYAABHBIX 9Ta-
T1ax NCCACAOBAHNI TMOPUAHDIC KOMOMHAIINY, XapaKTepPU3y-
IOLIMECs. BbICOKOIL YaCTOTOM 0TOOPa U IIPOAYKTUBHOCTBIO,
TIePCTIEKTUBHBIC AASL BEACHUSI CEACKITMOHHDIX NCCACAOBA-
HUI 110 KapTOMEAIO B yCAOBUSIX MaraAaHCKOM 00AACTH.

MaTepnaA 1 METOABI UCCACAOBAHUA

VccaeaoBanmst IIPOBOAMAMCD Ha OIIBITHOM 110A€ Ma-
raaarckoro HMMCX — dpuanaaa BUP.

TTouBbl IPENMYIIIECTBEHHO CpeAHeKuUCAble, pH coae-
BOM BHITSDKKU 4,6—5,22. CoaeprkaHMe a30Ta aMMUAYHOTO
0,54-0,79 mr/100 t moussl, HuTparHoro 0,65-0,96 wmr/
100 r moussl, Kaaws 8,13-18,36 mr/100 r ousst, pocdopa
93,0-148,5 mr/100 1 1104BHI.

ATpOTeXHUKA: B TPETbEN AEKAAe Mas IPOBEACHA OT-
BaAbHas BCTAIKa Ha TAyouHy 18-20 cM 1 Hape3ka 60po3A
Tpaktopom MT3-80. Tlocaaxka B NpeABapuUTEAbHO Hape-
3aHHBIe 6OPO3ALL IO cxeMe 40X70 cM Ha TaybuHy 5-6 cM
BPyHHYIO. B hase OAHBIX BCXOAOB ITPOBeACHA KYABTHBALINSL,
yepe3 14 AHert okyunpanue Tpakropom MT3-80. Munepaab-
Hble YAOGPeHMsl BHeCeHbI AOKaAbHO Ipu Tiocaake (N, P K. )
1 TIepeA OKYUMBAHMEM TIOACASHOYHO TI0A KycT (N P, K. )
BPyUHYIO. [ IpOTHB ANUIHOK MEPTBOCAA TAAAKOTO TIPOBEACHA
obpaboTka mpertapatoM MHTta-Bup, TIpOTHB COPHSKOB TIPO-
BEAU AOBCXOAOBYIO 00PAabOTKy repOMInAoM AasypuT. Kask-
ABIT1 THOPUA OBIA TIPEACTABACH OAHUM KAYOHEM, THOPUABL
OO BEAMHEHDI TI0 KOMOMHAIIVSM (CEMbBSIM).

[ToroaHble yCAOBMS B TOABl MCCACAOBAHMI Cylle-
CTBEHHO PA3AMYAAWCH T10 TeMIIEPATyPHO-BAGKHOCTHOMY
pexKnMy.

B 2023 1. HaYaA0 BereTallMOHHOTO I1E€PUOAA XapaK-
TePU30BAAOCH OOACe HU3KUM T10 CPABHEHUIO CO CPEAHNME
MHOTOACTHUMHY [TOKA3aTeASMI TeMIIePATYPHBIM PESKIMOM.
Becna Oblaa XOAOAHAs M 3aTSDKHAS, 4 OCAAKOB B TIEPHOA
BCXOAOB KapTodeast IIPaKTIYeCKN He ObIAO, BCETO 3a MIOHb
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BBINIAAO 1,2 MM OCaAKOB, YTO MOYTH B 28 Pa3 MeHbIlle
CPeAHMX MHOTOACTHUX 3HAYeHUN. TeM He MeHee, 3aria-
COB IIPOAYKTUBHOI BAArM, ITOAYYEHHOU OT TastHUS CHeTa,
OKa3aA0Ch BIIOAHE AOCTATOYHO AASL TIOSIBACHUISI APYIKHBIX
BCXOAOB (maon. 1).

Temrmepatypa Bo3Ayxa B MIOA€-aBI'yCTe IIPEBBIIIAAA
CpeAHMe TI0Ka3aTeAn Ha 1-3 rpaayca, BAaru B IEPUOA
opMupoBaHusL 1 POCTa KAYOHE! OKa3aA0Ch AOCTATOYHO,
BCE 9TO CIIOCOOCTBOBAAO XOPOIIeMY HAKOTIACHUIO YPOyKasl.
O6uAbHBIE OCAAKM B KOHIIE aBIyCTa XOTS M YCAOKHUAU
TIpoliecc yOOPKM ypoyKasi, HO CyIIeCTBEHHO He OTPa3UAUCh
Ha AEKKOCTU KAyOHe!, OAHAKO MPUBEAU K X CUABHOMY
PaCTPECKUBAHMIO Y OTACABHBIX TMOPUAOB.

B 11A0M BereTaIlMOHHBIN TIePUOA ObIA GAATOTIPUST-
HBIM AASL POCTA U Pa3BUTHS PaCcTeHUi 1 (POPMUPOBAHIS
BBICOKOT'O ypOyKas KAyOHeIl.

Bererarmonnsiil ieproA 2024 roaa 6bIA AOBOABHO
CAOXKHBIM. B mepuoa 3axaaaku onbitos (I Aekasa mas)
TEMIIEPAaTyPHO-BAQKHOCTHBIE YCAOBUSL OBIAML AOBOABHO
OAAroNpUATHLIMU, TeMIIEPaTypa BO3AyXa ObIAA BbIIIIE CPEA-
HIX MHOTOACTHUX Ha 3,6°, TI0YBa AOCTATOYHO YBAGKHEHA,
HECMOTPsI Ha HE3HAYUTEAPHOE KOAMYECTBO OCAAKOB B 3TOT
rieproA. Ha ray6uHe miocaaky KayOHe 1104Ba IIPOrPeAach
A0 9-11°C. B AaabHeMIIEM OTMEYAAUCDH PE3KME KOACOAHNA
110 BA@KHOCTHOMY PeXXnMy. TaK B IEPBOI ACKAAC HMIOHS
OCAAKOB BBITIAAO B IISITh Pa3 OOAbIIIE CPEAHEMHOTOACTHIX, a
B [IEPUOA MACCOBBIX BCXOAOB (BTOpast Aekaaa miorst) B 10 pas
MeHBIIIe CPEAHEMHOTOACTHIX TIOKa3aTeAer (cm. maon. 1).

B mioae Ha ore Goaee BbICOKOM TeMIIepaTypbl BO3-
AyXa, TIPEBBIITIAIONIE CPEAHNE MHOTOACTHIE TIOKA3ATEAN B
cpeaHeM Ha 1,4°, 0CaAKOB BBITIAAO 3HAYUTEALHO MEHBIIIE,
ocobenno o Il un Il aekaaax, 4To MPUBEAO K OCTPOMY
HEAOCTATKy BAATU B II04BE. DTO CIPOBOLIMPOBAAO TIOTEPIO
Typropa y pacTeHU 1 CTAAO IIPUYUHON MACCOBOTO TOAC-
ranust OOTBBL KapTOdeAs, 11, KAK PE3yAbTAT, CYLLIeCTBEHHOM
3aAeprKKe (POPMUPOBAHIIS YPOyKast 1 CHIDKEHIUIO TIPOAYKTUB-
HOCTU PACTEHNI B KOHEYHOM UTOre. TeMIlepaTypHO-BA@K-
HOCTHBIII PESKIM aBIyCcTa ObIA OAM3OK K CPEAHNM MHOTO-
AeTHUM 110KasaTeasM. OAHaKO BHOYb C4Ha Suc 15Ha 16
aBIryCTa OTMEYdAOCHh CHYDKEHUE TeMIIEPAaTypbl BO3AYXa AO
—3...—4°C, 9TO IIPUBEAO K ITOAMOPO3Ke OOTBBI KAPTOdeas,
a IMEeHHO MaKy1IIeK pacTeHn#, Gy TOHOB 1 COLIBETUM.

[Teproa yoopku Kaproeast (TpeThbst AeKaAad aBrycTa)
COBIIAA C OOMABHBIMY AOYKASIMU, 3ATPYAHUBILIIMU ITPOBEAC-
HIe TI0AEBBIX pa0oT. KayOuu kaprodeast GbIAU BAKHBIMY,
TeM He MeHee, T10 UTOTaM IIPOXOJKACHNS Ae4eOHOTo XpaHe-
HUS 3arHUBAIONINX KAYOHE! BBIABACHO He OBIAO.

Beretarmonnsiil iepuoa 2025 roaa 6bia Ha 0,6—-1,6°
TeriAee CPEAHEMHOTOATHUX II0Kasateaeil. [locaaka mm-
TOMHUKOB TTPOBOAMAACh 28-30 Mast, MpH ONTUMAABHBIX
[I0KA3aTeAsIX TeMIIepaTyPHO-BAQKHOCTHOTO PEIKIMA.
B meproa BCX0AOB (KOHEIl BTOPOI ACKAABL — HAYAAO Tpe-
Thell MIOHsT) TAKKe OBIAO TeTiAee OObIYHOTO U BAATU OBIAO
AOCTATOYHO, YTO OAATOIIPUSTHO ITOBAUSIAO HA APY’KHOCTb
BCXOAOB (cM. maban. 1).

Teopetnueckue u npuknaaHsie npo6nemsl ANK N2 2026
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Ta6a. 1. Meteopoaornueckue aanbie 3a 2023-2025 rr. (Meteocrannus Oaa)
Temneparypa Boszayxa, C°
OTKRAOHEHUE OT CpeAHe-
Mecsn Toa CpeAHeACKaAHAS CpeAHeMeCsTaHast .
MHOTOAETHHX TIOKa3aTeAett
1 11 111
2023 T -1,0 23 5,5 2.4 -0,2
. 2024 . 14 2,7 7.7 4,0 +1,4
Mait
2025 - - 3,0 - -
CpeaHee MHOTOACTHee 1,1 2.5 4,1 2,6 -
2023 1. 8,7 7,6 12,3 9,5 +1,5
2024 . 53 83 9,2 7,6 -0,4
Wionb
2025 7,9 8.8 10,3 9,0 +1,0
CpeAHee MHOTOACTHee 6,2 7.8 10,0 8,0 -
2023 1 14,8 13,9 14,5 14,4 +2,2
2024 . 12,2 13,9 14,7 13,6 +1,4
Wioan
2025 13,5 11,3 13,5 12,8 +0,6
CpeAHee MHOTOAETHee 11,4 12,4 12.8 122 -
2023 . 14,5 13,6 12,9 13,6 +1,1
2024 . 12,5 10,9 11,8 11,7 -0,7
AsrycT
2025t 15,9 13,8 12,5 14,1 +1,6
CpeaHee MHOTOACTHeE 13,2 12,9 114 12,5 —
CyMMa 0CaAKOB, MM
CyMMa OCAAKOB, MM
OTKAOHEHUE OT CpeAHe-
Mecsn Toa CpeaHeAeKaAHast _
3a MecsiL MHOTOAETHUX TI0Ka3aTeAeit
1 11 111
2023 1. 0,0 26,0 7,0 33,0 +11,0
. 2024 . 0,8 9,6 1,7 12,1 -12,9
Man
2025 - - 0,4 - -
CpeAHee MHOTOAETHee 6,0 7,0 9.0 22,0 -
2023 T 0,4 0,5 0,3 1,2 -32,8
2024 . 54,2 14 35,0 90,6 +49.6
Mionb
2025t 6,5 4,1 54,6 65,2 +24,2
CpeAHee MHOTOAETHee 10,0 14,0 17,0 34,0 -
2023 1. 28,5 3.8 57,8 90,1 +29.1
2024 . 18,3 54 33 27,0 -34,0
Wioan
2025 45 13,6 16,9 35,0 -68,6
CpeAHee MHOTOACTHee 14,0 22,0 25,0 61,0 -
2023 1. 4,5 6,0 445 55,0 -26,0
2024 . 35,0 11,0 30,7 76,7 4.3
Asryct
2025t 3,5 136,8 5,5 145,8 +64,8
CpeAHee MHOTOACTHee 27,0 24,0 30,0 81,0 -

B AaAbHeTIIIeM B TeUeHNe BCETO TIePHOAA BereTalluy
TeMIlepaTypa BO3Ayxa OblAd BBIIIE CPEAHNX MHOTOACTHHX,
YTO B 1IAOM CIIOCOOCTBOBAAO XOPOIIEMY POCTY ¥ PA3BUTHIO
pactennit. OAHAKO, CYIIeCTBEHHBIN HEAOCTATOK BAATM B
TIepOA POPMUPOBAHIIST M HAUYaABHOTO pocTta Kayonert (I1-11
AEKAABI MIOAST M1 0COOEHHO | AeKaAa aBIyCTa) CyIIeCTBEHHO
OTPa3UACS Ha BeAUYMHE PAHHETO YPOoyKas. A TIOCACAOBAB-
I111e 33 TeM BO BTOPOI1 AEKaA€ aBIyCTa ITPOAUBHBIE AOYKAH,
OCA4AKOB BBITIAAO TIOYTU B IMIECTb Pa3 GOAbIIE CPEAHUX
MHOTOACTHUX 3HAYCHUN, NIPUBEAM K MHTCHCHMBHOMY Ha-
AUBY KAyOHeN 1, KaK CAGACTBHE, UX MAaCCOBOMY pacTpe-
CKUBAHMIO. DTO CYLIECTBEHHO OTPA3MAOCh HA TOBAPHBIX
KadecTBaX KAyOHe.

CyI1eCcTBeHHDBIX 3aMOPO3KOB B TIEPHOA BETETALINH
B TEKYILEM TOAY OTMeYeHO He ObIAO. AWIIb B HaYaAe aB-

N:2 2026 Teopernueckue u npuknagHbie npoénemsi AMK

rycra 3aUKCHPOBAHO AETKOE TIOAMEP3aHUe BEPXYIIeK
60TBBI KapTOeAst 3aMOPO3KOM, UTO He OTPa3MAOCH Ha
AAABHETIIEM POCTE 11 PA3BUTHN, HO TIOBPEANAO OYTOHEL y
OTACABHBIX THOPUAOB. B 11€A0M TOA OBIA GAATOTIPUATHBIM
AASL POCTA 1 Pa3BUTKS pacTeHnt kaptodeas u hopMupo-
BaHMS BBICOKUX YPOJKAeB.

B meprioa yOOPKM TIOTOAHBIE YCAOBUSI OAArOTIPUAT-
CTBOBAAU TIPOBEACHUIO arPOTEXHNYECKUX PAOOT, OCAAKOB
BBITIAAO MEHBIIIE MHOTOACTHUX 3HAYCHWIl 1 TTUTOMHUKHI
OBIAM YOPAHbI TIPU CYXO#1 TIoTOAe (CM. aba. 1).

Pe3yabTaThl UCCACAOBAHMSA
U UX 00Cy>KACHUE

B 2023 r. B IUTOMHUKE KAOHOB I1€PBOIO TOAQ U3y4a-
Anch 614 Tnépmaos 22 TMOPUAHBIX KOMOWHALIN, TIOAY-
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yeHHbIX 13 GIBHY « DHII arpobuoTtexnororuit AaAbHero
Boctoka um. A.K. Yankn» 1 ru6puasl MaraaaHcKoro
HUNCX — ¢puanaa BUP.

[locaaka nutomHuka nposeaeHa 30 mas. Ilepsbie
BCXOABI TIOIBUAMCD 20-21 MI0HS, MacCOBbIE Yepes3 3-4 AHIL.
B HAYaABHDIN [1€PUOA BereTalluy 10 MOUTHOCTY 11 MHTEH-
CUBHOCTU PasBUTUs rubpuabl Marasanckoro HMMCX
— ¢duanaa BUP onepeskaan rubpuast GIBHY «DHILI
arpo6uotexnoaoruit Aaabnero Boctoka nm. A.K. Hanku».
OAHAKO K KOHILy Ce30Ha 9Ta Pa3HUIIA CYIIeCTBEHHO YMEHb-
II1AACh U KO BPEMEHU yOOPKU TMOPUABI, TIOAyUYCHHDIC B
Pa3HBIX TIPUPOAHO-KAUMATUYECKUX YCAOBUSIX PErvOHa,
CYILIECTBEHHO He OTAUYAAUCH 110 CBOEMY Pa3BUTHIO.

Bo Bpemst yOOPKM OblAO OTMEYEHO, UTO y pacTeHui
ceaextmn Maraaanckoro HMMCX macca KayOHen B THe3A€
OblAa CYIIIeCTBEHHO BbIllle, KAYOHU KpyTIHee. B Toxke Bpemst
HexkoTtopble rudpuast ®TEHY « OHLI arpo6uoTexHorornit
Aaabrero Boctoka nm. A. K. Hailku» , XOTsI 1 He OTAMYAAUCD
KPYITHOCTBIO KAYOHEH, HO X KOAUYECTBO B THE3AE OBIAO
BBICOKIM. B mipotiecce oT60pa 34ech OBIAO 0TOOPaHO MHOTO
00pa31ioB ¢ GUOACTOBOM U YEPHON OKPACKON KOKYPBL U
MSKOTU. XOTs AAHHbIe TUOPUABL HE OTAUYAAUCH BHICOKOM
TIPOAYKTUBHOCTBIO, OHU ITPEACTABASIOT MHTEPEC AAsL CO3AA-
HUSI COPTA C BHICOKIIM COACPIKaHMeM aHTOIIMaHa. boabItoe
KOAUYECTBO 06Pa3lloB C CUHEN, (PUOACTOBOM, KPACHON 1
TEMHO-(PUOACTOBOI MSKOTBIO BHIACACHO B KOMOMHALIMSIX

Kapmen x BP 808, BP 808 x Kapmen, Mnanro X KamvaTtka
n Wuauro x BP 808. YacTtoTa otb0pa 3AeCh CBsA3aHA He
CTOABKO C TPOAYKTUBHOCTBIO PACTEHUN, CKOABKO C OKpa-
CKOM1 KOJKYPbI 1 MSIKOTH.

He Bce rubpuasi, noaydennsie B ®I'BHY «DHII
arpo6uorexnHoaornit AaabHero Boctoka nm. A K. Hanku»,
cMorau cpOpMUPOBATh BBICOKUE ypOsKail KAyOHEH B 9KC-
TPEeMaAbHBIX YCAOBMAX ceBepa. Tak, He yAaAOoCh 0ToOpaTh
HI OAHOTO TIPOAYKTUBHOTO 00pasiia B MOMYASIMAX YAaua
X ManudecT (paHHECIIeABII X CP. PAHHII) 1 30AbCKUM X
Kamuarka (Cp. O3AHUI X ¢p. paHHuiT). CaMbIMU AYUIIIMIU,
C HAVBBICHIMMU TI0Ka3aTeASAMN MTPOAYKTUBHOCTU OAHOTO
pacTeHus1 3AeCh OKA3aAUCh TUOPHUADI TIOTTYAAIINI beaaaposa
x Kapmen (pannuit X panrecrieasiil), Kapmen x BP 808
(pannecrieasril X cpeAHepannuil), Hepckuil M CBUTAHOK
Kuesckuit (cp.paHHNI X Cp. PaHHNIL), TAC MAKCHMAABHBI
Bec oOpasta coctapua 19501, 1870 r 1 1710 r cooTseT-
ctBenHo (maon. 2).

B 1ieroM HaumBbICIIAs YyacToTa OTOOpPa HAOAIOAAAACDH
B KOMOMHAINSIX, TIPEACTABACHHBIX PAHHUMI COPTAMU —
35,3%, Koaomba x Kpemsi, Yaaua X beaaaposa, Yapour
x beaaaposa anbo paHHeCNeAbIMU U CpeAHEpaHHUMU
copTamu, TAKUMHI Kak, ApKTUKa X Japberiaa, Hesckuil X
Kapmen, Kapmen X BP 808, BP 808 x Kapwmen, Hesckuit
X COAHBIMIKO. Y HUX JKe OTMeueHa U MaKCUMaAbHas Mpo-
AYKTMBHOCTb OAHOTO pacTenust: Koaom6a % Kpermbii - A0

Ta6n. 2. Yacrora ot60pa M NPOAYKTUBHOCTL NEPCNeKTUBHbIX 06pa3uos B 2023 r.
Il -
[uOpuAHas KoMOUHALIsL Tun ckpemmBanus Bricaeno | OtoGparo Hacrora H%eci?lstggiifbﬁ
B IIOA€, IIT. | BIIOAE, WIT. | oTOOpa, %
KAOHOB, I/KyCT
Tubpudsl Mazadancrozo HIUCX — punuana BUP
ApkTuka X Kperbiii CpeAHepaHHUI X paHHUI 30 7 233 850-1470
ApkTHKa X beaaaposza CpeaHepaHHUI X PAHHUI 43 7 16,3 890-1300
ApkTura X Tana CpeAtepaHHmMil X CKOPOCTICABIH 47 4 8,6 985-1420
ApKTUKa X DabOenaa CpeAHepaHHUI X paHHUI 19 6 31,6 1055-1825
Bertuna * Taaa CpeAHepaHHMiT X CKOPOCTIEABIiT 16 3 18,8 860-1355
Koaom6a % Kperbir Ouenb paHHUil X paHHUIT 72 26 36,1 510-2010
Kpone % beaaaposa CpeAHepaHHUI1 X PAaHHUIL 25 7 28,0 885-1440
Kpone x Aabaana CpeaHepaHHN# X CpeAHepaHHMI 16 3 18,8 1100-1580
Meteop X aaa YABTpapaHHUI1 X CKOPOCIIEABIIL 20 5 25,0 970-1420
Yaaua X beanaposa Pannecreaniit X paHHNT 61 19 31,1 1090-1820
Yapour % bearaposa YAbTpapaHHUi1 X paHHUIL 25 12 48,0 910-1800
Tubpudsl PIBHY «DHLI azpobuomextonozuil Aarbhezo Bocmoka um. A.K. Jatiku»
beanaposa x Kapmen PaHHMIT X paHHeCTIeABIi 6 3 50,0 590-1950
BP 808 x Kapmen CpeanepaHHUil X paHHECTIeABLI 33 12 36,4 455-1205
3apeso x CeuTanok Kuesckuit CpeAHero3AHI X CpeAHePaHHMIT 9 1 11,1 445

3oabckuil X Kamyarka CpeAHEeTO3AHMI X CPeAHEPAHHUIL 9 0 0 0
Vnauro x BP 808 CpeAHepaHHuil X CpeAHepaHHII 24 7 29,2 360-1390
Wnauro x Kamuarka CpeAHepaHHUil X CpeAHepaHHU 36 7 19,4 320-1680
Kapwmen x BP 808 Pannecreariit X cpeAHepaHHMIT 40 12 30,0 320-1870
Hesckuit X Kapmen CpeAnepanHmil X PaHHECTIEABIT 7 3 429 1200-1400
Hesckuit X Cputanok Kuesckuit CpeAHepaHHUI X CpeAHePAHHUI 18 5 27,8 840-1710
Hescxuit X COAHBITITKO CpeAnepanHmil X cpeAHepaHHNIIT 13 4 30,8 605-1050

Yaaua x Maunudect PannecneApil X cpeAHepaHHUI 5 0 0 0

Bcero 614
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Puc. 1. Yactota ot6opa (M, r/kyct) u cpepHas npoayktuBHocTb (L, %) ru6pupaoB B 3aBMCMMOCTU
OT TUNa cKpewmsanua B 2023 r.

2010 r, Apxruka x 9abbeiiaa — Ao 1825 r, Kapmen x BP
808 — A0 1870 1, Yaaua x Beaaaposza — 1820 1, Beaaaposa
x Kapmen — Ao 1950 r. MunnmaabHas 4actota otéopa
y TuOpUAOB, TAC OAHA U3 POAUTEALCKUX (DOPM SIBASETCS
CPEAHETIO3AHEH, 3A€Ch TAKJKe OYEHb HEBBICOKAs IIPOAYK-
TUBHOCTb OAHOTO pacTeHust (puc. 1).

B 2024 r. B IMTOMHIKE U3y4aAUCh TMOPUABL Marasan-
ckoro HMMCX — ¢puanaa BUP, oToGpanHble B IIPeABIAYLIeM
TOAY B TINTOMHUKE CESHIIEB B BIAC OAHOKAYOHEBOK. BbIAO
HCCACAOBAHO 440 OAHOKAYOHEBBLIX TMOPUAOB 12 TOpUA-
HBIX TTOTIYASIIINE. BOABIITITHCTBO NCCACAYeMbIX THOPUAHBIX
TIOITYASILIUIL ITPEACTABACHbL KOMOUHALINEN PAHHECIIEABIX 1
CPEAHECIIeABIX/CPEAHEPAHHIX COPTOB.

[T TOMHUK ObIA TIOCaKEH 27 Masi, [IEPBble BCXOABL OT-
MeveHb! 16 mioHs1, MmaccoBble 21 mions. Ob11ee COCTOSIHIE
[I0CAAOK OLIEHUBAAOCE 110 ha3aM Pa3BUTUA 110 5-0aAAbHOM
mKaAe. Y OOABIIMHCTBA TMOPUAHBIX KOMOWHAIINAI OTMeYe-
HO XOpOlIlee COCTOSIHUE PACTEHUHM, AO TIATH OAAAOB BO BCE
[IEPUOABL Pa3BUTUSL U OTCYTCTBUE Ooae3Hel. Ko Bpemenu
yOOpKHM AWIIIb Yy THOPUAOB MOTyAsini AabGaana X Pukapaa

u Yapout X beaaaposa o0mas oLeHKa OblAd CHIDKEHA AO
4eThIPEX OAAAOB, BCACACTBIE UX OTCTABAHUSA B PA3BUTHM.
BusyaabHO AyHIIell IO MOIIHOCTU Pa3BUTISL BBIACASIAUCDH
rubpuAbl nonyasiuu Pukapaa X Taaa (cpeanepaHHUil X
CpeAHepaHHUIT), 10 TUILy KycTa OOABIIMHCTBO IUOPUAOB
3AEChb, CKOpEE BCETO, CPEAHECIICABIE UAM TO3AHECIIEALIE,
TeM He MEHee, 3AeChb OTMEeUeHa BBICOKAs 4acToTa oTbopa
MEPCIIeKTUBHBIX KAOHOB — 25,9% OT KOANYeCTBA BbI-
CaKEHHBIX B TIOA€ W X BBICOKASI ITPOAYKTUBHOCTD, AOCTU-
raomias y aydmnx o0pasuos 805-1190 r/kycr (mabn. 3).

Bricokast IPOAYKTMBHOCTb y OTOOPAHHBIX KAOHOB,
npesbimatonias 1200 r/KycT, oTMedeHa B IONyAanusax Tep-
pa x beaaaposa (paunHuit X panuuit), betuna m beaaaposa
(cpeanepansuit X panumit), Kpote X AaGaamna (cpeAHepaH-
HUIl X cpeaHepanuuil), @aoputie X [aaa (paHHeCIeAblit
x cpeatepannuil) 1 Ozupuc X Taaa (yaprpapanHuil X
CpeAHepaHHMI1). Bce OHM IpeACTaBAHbI KOMOMHALINEN
PaHHUX U CPEAHEPAHHUX U CPEAHECIIEABIX COPTOB, YTO
TOBOPMT O TOM, 4TO B ycaoBusx Cesepa AaabHero BocToka
HanbOAee TIEPCIIEKTUBHBIM SIBASIETCSL CEAEKIINS HA OCHOBE

Ta6n. 3. Yacrora oT60pa u NPOAYKTUBHOCTb NEepPCNeKTUBHbIX 06pa3uoe B 2024 r.
OTob6pano Hactota ot6opa, | [IpeaeAbl TPOAYKTUBHOCTH
rVIépVIAHaH TIOITYyAATINS Tun CKpeniBaHNA B:S]a\:(e:;: ? AN MICCAGAO- (%) OT BBICA’KEHHDBIX OTO6paHHbIX KAOHOB,
T BaHW, TIIT. B TIOAE T/KyCT
baatukpoys x Taaa CpeAHeCIIeAblil X CpeAHepaHHUI 32 10 31,3 610-1140
BeTtnna % Beaaaposa CpeAnepanHmMil X PaHHWIT 40 6 15,0 715-1215
beruna X laaa CpeAHepaHHUi1 X CpeAHepaHHU 40 7 17,5 795-1100
AoxyBeA X AaBaana CBepXpaHHUIl M CPeAHePAHHNUIL 23 7 30,4 580-1025
Kpone x beaaaposa CpeAHepaHHUI X paHHUI 9 3 33,3 615-755
Kpore X Aabaana CpeAHepaHHUI X CPeAHePAHHII 33 7 21,2 650-1285
Aabaama * Pukapaa CpeAnepanHmil X cpeAHepaHHWI 38 4 10,5 720-1100
Osupuc x Taaa YABTpapaHHUil X CpeAHepaHHUI 59 12 20,3 630-1245
Purapaa m [aaa CpeAHepaHHUI X CpeAHePAHHII 58 15 259 805-1190
Teppa x beaaaposza Pannuit X panuuit 42 10 23,8 785-1290
Daopure X [aaa Pannecrieaniit X cpeAHepaHHMIT 48 10 20,8 720-1205
Hapout % bearaposa YABTPAPaHHUI X PAHHUI 24 7 292 640-1030
Bcero 446 98

N:2 2026 Teopernueckue u npuknagHbie npoénemsi AMK
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Puc. 2. Yacrota ot6opa (M, r/kyct) u cpepHas npoayktuHoctb (L], %) ru6puaos B 3aBUCMMOCTH
OT TMNa cKpewmsaHma B 2024 r.

KOMOMHAINT, CO3AAHHBIX T10 TaKOMY TUITy. OTMEYeHO UTO
IIPOAYKTMBHOCTD BBIIIE TaM, TA€ XOTsl Obl OAUH U3 POAUTE-
Aeil TIDEACTABACH PAHHUIM COPTOM.

CAO’KHBIE TIOTOAHBIE YCAOBUSI TIOBAVSIAM KaK Ha 9acToO-
Ty 0T6Opa B MMUTOMHUKE, TAK 11 HA TIPOAYKTUBHOCTb OAHOTO
pacrenust. Kak 1 B IIPEABIAYIIIEM TOAY, BHICOKAs 9acTOTa
oTOopa OTMeYeHa y TUOPUAOB, IIPEACTABACHHBIX KOMOU-
HaLMeN PAHHUX COPTOB — 25,8%, HO MAKCUMAAbHAsL — Y
IMOPUAOB, IIPEACTABACHHBIX KOMOUHALIMEN CPEAHECTIEABLX
1 CpeAHepaHHuX copToB — 31,3%. Yactora ot6opa Bhillie
30% oTmeueHa B KOMOMHAIIMAX, TTPEACTABAEHHBIX PaH-
HUMM 1 CPEAHEPAHHUMU COPTaMU, TAKUMU Kak Kpowne
Beanaposa (cpeaHepaHHmMi1 X paHHMI), AKyBea X Aabasna
(cBepxpaHHUIT X CcpeAHepaHHME) M baaTmkpoys X Taaa
(cpeanecrieanlit X cpeaHepaHuuil) (cm. maén. 3).

[lo BeAMUMHE MaKCUMAABHOU TIPOAYKTUBHOCTU T~
OPMAbL PA3ANYHBIX TUIIOB CKPELIMBAHUA HAXOAMAUCD IIPU-
MEpPHO Ha OAHOM YPOBHE, COCTaBASIONIeM HEMHOTUM GoAee
1200 r. M ToAbKO B rpyTiIie, IIPEACTABACHHON KOMOUHALIE
CPEAHECTICABIX U CPEAHEPAHHUX COPTOB, MAKCUMAAbHAsL
IIPOAYKTUBHOCTB OblAQ HIDKe U cocTaBuaa 1140 1. (puc. 2).

B 2025 r. B IUTOMHUKE U3y9aANCh OAHOKAyOHEBLIE
rnopuAbl, moaydennbie n3 @PI'BHY « DHII arpobuotexto-
Aoruit AaapHero Boctoka nM. A.K. Haitkuy. B muromuuke
TIPOXOANAN CcAeAOBaHME 110 0AHOKAYOHEBBIX TUOPUAOB
11 rubpuanex nomyasuuit. Ilocaaka MUTOMHUKA IIPO-
BeaeHa 30 mas. IlepBble BCXOABI OTMedeHbl 16 MIOHS.
B 60ABIIMHCTBE THOPUAHBIX HIOITYASILIUE POCT U Pa3BUTHE
pacTeHui Ha HAYAABHBIX 2Tarax ObIAO APYKHBIM U aK-
TUBHBIM. VICKAIOUeHME COCTABUAM FMOPHMABL TIOIYASIINAI
bapun x Perru n Tanain x Atokc, TAe pacTeHMst OTAUYAANCD
6oaee CAAObIM Pa3BUTUEM HA HAYAAbHBIX 3Tanax. OAHAKO
K dase npeTenns (I Aekaaa aBrycTa) pacTeHMsl BHIPOBHSI-
AUCD, XOPOIIO M aKTUBHO pa3BuUBAaAUChH. [1o MomHOCTH
POCTa 1 Pa3BUTHsL BLIACACHDBI TAKXKE TUOPUABI OTTYASIIAT
Yapoaeit X Maandect (cpeAHEpaHHUT X CpeAHEPAHHMIT),
bapun X Perru (CpeAHeCHeAbH?I X paHHecneAbH?I), bapun
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X AtoKC (CpeAHeCTIeABIN X PaHHECTICABIH), YAaua X AIOKC
(paHHeCIIeABIIl X pAHHECIICABILL).

B Tedenue Bcero meprosa BereTalndy HAOAIOAAAUCDH
CAMHUYHBIE CAAOOPA3BUThIE PACTEHNS B OOABIIMHCTBE TU-
OPUMAHBIX IIOITYASILINI, HEe AOCTUTIINE KO BpEMEeH! yOOpKU
asel 1BeTeHMs1. Bee OHM GBIAK OTOGPAKOBAHBI TIO TIPU3HA-
KaM OTCTaBaHsl B pasBuTun. Hamboablee KOANUECTBO OT-
CTAIOMINX B PA3BUTHN PACTEHWUI OTMEYAAOCD B TIOITYASIIINN
Matymmika X COAHBIIIKO (PaHHECIIEABIN X CPEAHEePAHHUIL)
— A0 1/3 OT BBICa’KEHHBIX TUOPUAOB.

YacTtoTa oT60pa MepCreKTUBHLIX TMOPUAOB B 2025 T.
6blAa AOBOABHO BBICOKOM, HECMOTPsI HA TO, YTO AWIIb B
koMmOuHarmsax Colette M AapHutia (CBepXpaHHUIL X CpeAHe-
rio3Aumit), Tanail X AIOKC (CpeAHepaHHUIL X PAaHHeCIIeABLI1)
u Yapoaeit X ManmndecT (cpeAHepaHHUI X CpeAHEPAHHIT)
YAQAOCH BBIAGAUTb 0OPa3libl C MIPOAYKTUBHOCTBIO BBIIIE
1000 r/kycT.

[ToroAHbIe yCAOBUS TEKYIIETO TOAQ CIIOCOOCTBOBAAK
xoporemMy (pOpMUPOBAHMUIO KAYOHET, HO IIPOAYKTUBHOCTD
ObIAa BBICOKOI AMIIb Y OTACABHBIX TMOPUAOB. Makcu-
MaAbHasl Macca KAyOHE! C OAHOTO PACTeHUs, AOCTUTIIASL
1875 1, otmeuena y tubpuaa nomyasiiin Colette X Aap-
HUIIA, TIPEACTABACHHOTO KOMOMHAIIMEN CBEPXPAHHETO U
CPEAHEIIO3AHEeTO COPTOB (Maobn. 4).

Ha ugacToTy 0TOOpa HEKOTOPBIX IIOIYASAINI B TEKY-
IIeM TOAY TIOBAMSAA HE CTOABKO IPOAYKTMBHOCTDL pac-
TEHUI, CKOABKO BBICOKME TOBAPHbIE KaueCTBa 1 HAAUME
MHTEHCUBHOM aHTONMAHOBOW OKPACKU MSAKOTU KAYyOHeT.
B ocnoBHOM 5TO ObIAM KOMOWHALIMM, IIPEACTABACHHBIE
CPEAHETIO3AHMME COpTaMu, Kak Harpumep, Bora Velley
x BP 808, rae 0TOOp IPOBOAMAM MIPEUMYIIECTBEHHO I10
MIPU3HAKY MHTEHCUBHOCTU aHTOIMAHOBOM OKPACKU MSIKOTH
KayOHeill. CpeAl MOIYALIUI, TA€ OTOOP BEAU II0 MAaKCU-
MaABHOW TIPOAYKTUBHOCTH, HAUBBICIIIAS YaCTOTA 0TOOpa OT-
MeueHa B KOMOMHALVAX CPEAHEPAHHUX 1 PAHHUX COPTOB.

Cpeaun nomyAsnui1, Tae 0TO0p BEAU [0 MAKCUMAABHOI
[IPOAYKTUBHOCTH, HAUBBICIIAst YacToTa otoopa (75%) ot-
MeueHa B KOMOMHALWAX CPEAHEPAHHIX/ CPEAHECIIEABIX 1
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Ta6n. 4. MpoayKTUBHOCTL M YacTOTa 0TGOpa NepcneKTUBHbIX rm6puaos B 2025 r.
BoicaskeHo OroCpatio AL Yacrora [TpeAeAbl TPOAYKTUB-
[Npoucxokaenne THOPUAOB Tun cxpemumpanms - HCCAei;):aHI/H/I, ot6opa, % HocTH, T/KyCT
Bora Velley x BP 808 CPpeAHeTIO3AHMIT X CPeAHEPAHHUIL 10 9 90,0 210-970
Colette x Aapuniia CBepXpaHHUI X CPEAHETIO3AHUI 4 3 75,0 440-1875
Aszapt X COAHBIIIKO CpeAHepaHHUI X CPeAHePAHHII 4 0 0 -

Bapun *x Atokc CpeAHecTIeABIi X PAaHHUIICTIEABIT 7 5 714 295-735
bapun x Perrn CpeAHeCreAblil X PaHHUCTIEABLI 2 2 100,0 380-750
Topask X AapHuLa CpeAHepaHHUI X CPeAHETIO3AHMI 7 5 714 460-745

Wp6urckuit X AapHuiia CpeAHeCIIeABIT X CPEAHETIO3AHUI 2 1 50,0 540
Matymika X COAHBIIIKO Pannecreaniit X cpeAHepaHHMIT 52 17 32,1 360-875
Tanai1 x Atokc CpeAHepaHHWIT X PAHCTIEABIT 4 3 75,0 575-1155
Yaaua X Atokc PannecreAriit X paHCeAblit 13 4 30,8 490-710
Yapoaert X Manudect CpeAHepaHHNI X CPeAHEPAHHII 5 2 40,0 620-1320

Bcero 110 51

PaHHIX, 4 TAKKE CBEPXPAHHETO 1 CPEAHETIO3AHETO COPTOB.
Bricokas, 6oaee 1000 T, MPOAYKTUBHOCTD KyCTa HAOAIOAQ-
AaChb M B KOMOVHAIMAX CPEAHEPAHHUX 11 CPEAHEPaHHUX
COPTOB, OAHAKO KOAMYECTBO OTOOPAHHbBIX 00PA3IIOB 3AECh
ObIAO TIOUTU B 3,5 pasa MeHbIIIE.

Husko#l MpOAYKTUBHOCTBIO TIPU HEBBICOKOM AAS
TEeKYIIeTO TOAA YacTOTe 0TOopa — MeHee 1/2 0T mMakcu-
MaAbHBIX 3HAYEHNH, OTAUYAANCDH TIOIIYASIIINN, TIOAYYeH-
Hble OT CKPeIIMBAHUS PaHHUX/yABTPAPAaHHNX W PaHHUX/
CPeAHEPaHHUX COPTOB.

B xoMOMHAIMAX CO CPEAHETIO3AHUMU COPTaMM B
1I€AOM OTMEYAACSl BBICOKUI TTPOIIEHT OTOOPAHHBIX AAS
AAABPHETIIINX NCCACAOBAHUT 00pastioB — 67-90% (yun-
TBIBASl 1 PACTEHMs, BHIACACHHDIE TI0 TIPU3HAKY MHTEHCHB-
HOCTU aHTOIMAHOBON OKPACKU MSIKOTH KAyOHs). B aToi
TPyTITNie BbIsIBACHA M HAanOOAee BBICOKOIIPOAYKTUBHAs B
2025 . kombuHarmst Colette X Aaprnua (cBepxpaHHMI
X cpeanenio3aHmil). OAHAKO, KOTAA CPEAHETIO3AHNE COPT
MICTIOAB30BAACS B BIIAE MATEPIHCKON (DOPMBL, TTPOAYKTUB-

HOCTb 00pa3lloB CyIIeCTBEHHO CHIYKAAACh, B ABA pas3a U
6oaee (puc. 3).

Pe3yAbTaThl TPEXACTHIX CCACAOBAHUII TTOKA3BIBAIOT,
4TO OOABIIIE BCETO MEPCIIEKTUBHBIX 00Pa3110B Ha HAYaAb-
HBIX 9TalaX NCCACAOBAHII MOYKHO OTOOPATh B KOMOMHAITI-
51X, TIPEACTABACHHBIX PAaHHECTIEABIMU COPTAMU, B CPEAHEM
32 TPU TOAA 3A€Ch OTOOPAHO OKOAO TpeTu 00pa3lloB.
[TpakTU4YeCcKNn OAMHAKOBOE KOANYIECTBO OOPA3II0B, OKOAO
YETBEPTU OT MCCACAYEMbIX OTOOPAHO B KOMOMHALMAX OT
CKPEIINBAHNs PAHHECTICABIX U CPEAHECIIEABIX COPTOB, a
MeHbIIIe BCETO OT KOMOMHAIIMN CPEAHECTIEABIX COPTOB.

Bricokas wactoTa oT6opa 00pa3os B KOMOMHALINSAX,
TIPEACTABACHHBIX CPEAHETIO3AHUMU COPTaMu, OOBSICHSI-
€TCA MCIIOAB30BAHNEM B CKPEIIMBAHUM CBEPXPAHHETO
CopTa, YTO CMOCOOCTBYET IOBBIIIEHNIO TPOAYKTUBHOCTH
THOPMAOB, @ TAKIKe 0TOOPOM B AQHHOT I'PYTITIe 00Pa31IOB
TIpenMyIIIeCTBEHHO 10 TIPU3HAKAM KadeCTBa KAyOHET,
HanpuMep WHTEHCUBHOCTU aHTOIMAHOBOW OKPACKH
MSIKOTH (puc. 4).

CpeAHepaHHU# X CPEAHETIO3AHUIL h 66.7]

CpepxpaHHUil X CPEAHETIO3AHUT | g

CpeAHeTo3AHII X CpeAHepaHHMi

CpeAHepaHHWIT X CpeAHePaHHUI 222

CpeAHepaHHWI/CPEAHECTICABI X PAHHHUI | B

Pannwuit X cpeanepanHuit 21

Pananit X panHuit

PaHHECIIeABIl X PAHHECTIeAbIi F 30,8| |

[ I I

602,5

] [1157,5
ey ]| 590
] {970
] 865

] 617,5

600
0 200 400 600 800 1000 1200

Puc. 3. Yacrora ot6opa (M, r/kycr) u npoayktuBHocTb (L], %) ru6puaoB B 3aBMCMMOCTU
OT TUNA cKpewmsaHua B 2025 r.
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2000 1870 1825 1875
] 1710
1500
1000 970
620
490
500 440 445
320 205
32,7 26,2 24,1 22,1 46,3 323
O — — — I
PanHnil X paHHNI Pannnit X Cpeanepannit - CpeAHepanHuil X Co cpeAHENIO3AHUMI Co CpeAHETIO3AHUMIL
PaHHECTIeABIIT X CPeAHEepaHHUI1 /CPEAHECTICABIIl X CPeAHePaHHUI copTamu, BCero copramu, 6e3

PPaHHECTIeABIIT PaHHHMI y4€Ta 00pasIoB ¢
YABTPapaHHWIT X aHTOLIMaHAMI
paHHM

Puc. 4. Yactora ot6opa (M, r/kyct), MunumanbHas (E) n makcumanbHas (L) npoaykTuBHOCTb (%) rMépupos
B 3aBMCMMOCTH OT TUNA CKPeLMBAHUA B CPEAHEM 3a TPU roAd

BrIiBOABI % beaaaposa. 3aech OTMeueHa BbICOKAs 4acTOTa 0TOopa 1

IIPOAYKTVBHOCTD TTOAYYI€HHBIX FI/I6pI/IAOB .

YactoTa 0TOOpPA TIEPCIIEKTUBHBIX 00Pa3IoB U UX
TIPOAYKTUBHOCTb B YCAOBUSX MaraaaHCKOM 00AacTU Cy-
IIECTBEHHO 3aBUCST OT TUIA POAMTEABCKUX (DOPM, yda-
CTBYIOIINX B CKpeluBanuu. Hanboaee mepcrieKTUBHBIMU
SABASIOTCS KOMOMHAIIMY, TIPEACTABACHHbIE PAaHHUMU U
CPEeAHEPAHHMMM COpTaMH, Takue Kak KoaomOa x Kpe-
i, ApKTUKa X DabOeiiaa, Yaada X beaaaposa, Yapout

[Tpu 6AArOIPUATHBIX YCAOBUSIX XOPOIIIMII TOTEHIIAAA
OTMeYeH y IMOPUAOB, bl POAUTEAbCKME (DOPMBL IIPeA-
CTABACHDI TAKOKE U CPEAHETIO3AHMMM COpTaMu. OAHAKO, KaK
TI0KA3bIBAeT IIPAKTUKA, NCCACAOBAHME 110 TAKIM IMOPUAAM
OOBIYHO 3aKAHUMBACTCS HA ITAIlE IIPEABAPUTEABHOTO UCTIbI-
Tanust. CBS3aHO 3TO C CYIIECTBEHHBIM CHIDKEHUE YPOyKall-
HOCTH B AAABHENIIIeM U TIAOXOM BBI3PEBAeMOCTH KAYOHeTI.

—

10.

11.
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EFFICIENCY OF SELECTION OF PROMISING SAMPLES IN A FIRST-YEAR HYBRID
NURSERY DEPENDING ON THE CROSSING TYPE

The Magadan Region is characterized by extreme agroclimatic conditions for agricultural crop growth. The lack
of warmth (the average daily temperature in July does not exceed 11.0—13.5°C] allows local farmers to cultivate
only cold—resistant crops in open ground, the most important of which is potatoes [1]. The development of potato
cultivation and the maintenance of stable gross production in the industry are possible through the use of varietal

resources that are characterized by consistently high productivity potential. Therefore, the development of
varieties with increased resistance to key phytopathogens, biotic and abiotic factors, and with greater adaptive
potential to specific growing conditions is particularly relevant and has practical significance, which is determined
by obtaining high potato yields. This paper presents the results of the evaluation and selection of promising potato
breeding samples in a first—year nursery. The research was conducted from 2023 to 2025 to identify promising
hybrid potato combinations characterized by a high selection frequency and productivity in the Magadan Region.
More than 1,170 single—tuber hybrids from 45 hybrid combinations were studied. \Weather conditions during the
study years varied significantly in temperature and humidity. The research revealed that the frequency of selection
of promising samples and their productivity in the Magadan Region depend significantly on the type of parental
forms involved in the crossing. The most promising combinations are those represented by early and mid—early
varieties, which have a high selection frequency and productivity of the resulting hybrids (Colomba x Krepysh,
Arktika x Elbeida, Udacha x Bellarosa, Charoit x Bellarosa). Under favorable conditions, good potential was noted
in hybrids whose parental forms are also represented by mid—late varieties. However, as practice shows, research
on such hybrids usually ends at the preliminary testing stage. This is due to a significant reduction in subsequent
yield and poor tuber maturity.

Key words: potato, breeding, hybrid combinations, selection frequency, productivity, clones.
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O6wee 3emnenenve, pacTeHUEBOLACTBO

AvHamuka nameHeHUss aHeprun npopacraHus

u nabopaTtopHOi BCXOXXeCTN ceMsiH
Chrysanthemum coronarium L. copra «Y3op4yaras»
npu pasindHbIX CPOKax XpaHeHus

YAK 631.53.01
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3. Tuypa Jlonew Mam', E. B. PomaHoBa" (k.c.—x.H.), M. C. Muuc"2 (0.6.H.),
B. K. Nunc? (0.6.H.), M. Keaumana' (k.6.H.), [. A. A. Kanyahna

"Poccuvickui yHUBEPCUTET APYX6bl HAPOLO0B,
2MepeparnbHbIv HAY4YHbIV LIEHTP 0BOLLEBOACTBA,
romanova—ev@rudn.ru

AkmyanbHocmb UCCIe008aHUs 00Yca081eHa He0oCMamoYyHoU U3y4eHHOCMbI0 QUHAMUKU NOCEeBHbIX KAYeCmB CeMsAH XpUu3aHmemsbl
osowHoli (Chrysanthemum coronarium L.) npu 0numensHom XpaHeHuu. Llens pabomsl — oyeHUMb BAUSHUE CPOKA XPAHEHUS
(0, 1 u 2 200a) Ha 3Hepaut Nnpopacmaxus, 1a60pamMoOPHYI0 BCXOXeCmsb U MOpGhomMempuyeckue noKaamenu NPoOPOCMKO8 CemMaH
copma «Y3opyamasy, a makxe ycmaHo8UmMb NPAKMUYeCKU 3Ha4uUMble nopo2o8bie nepuodsl XxpaHeHus. MccnedosaHue nposodunocs
82022-2024 22. Ha 6aze PY/IH. Onsim 3aknadsisanu 8 mpéxkpamrol nosmopHocmu (3 penaukayuu no 100 cemsH); npopawyusaHue
senu 8 mepmocmame npu +26°C c yyémom Ha 2, 3, 5, 7 u 11-e cymku. B pesynemame csexue cemeHa (2022 2.) noKa3anu 3Hepauro
npopacmarus 46,7% u nabopamopHyio 8cxoxecms 87%, a nocie 200a xpaHeHus (2023 2.) 3HayeHus cocmagasnu 40 u 75%,
coomsemcmeeHHo, Npu 3mom CHuxeHue He npesbiwano HCP = 14,5 n.n. u A815emcs npakmu4ecku HesHayumbim. locne dyx
siem xpaHeHus (2024 2.) 3aghuKcuposaHo docmosepHoe CHUXeHue: 3Hepaus npopacmanus — 32,0%, 1a60pamopHas BCxoxecms
- 60% (ANOVA: F =1235,2; p < 0,001). Ha npomsxeHuu scezo nepuoda HabnodeHuli 01UHa NepsuYHo20 KOPHA Ha 11-e cymKu
nocnedosamesbHO yMeHbWANACh — 0M 4,5 M Yy cBeXUX cemaH 00 3,5 cm y ceMAH 0ByxemHe20 XpaHeHUs. AHAI02UYHAA MeHOeHYUA
BbISIBIGHA U 0151 BbICOMbI NPOPOCMKA — 7,9 U 6,7 CM, COOmMBemcmBeHHO. Pe2peccuoHHbIl aHanu3 nokasan, 4mo yobbias 1a60pamopHol
BCXOXecmu noo4uHaemcs nuHeliHol 3agucumocmu: y = 87,5 — 13,5x npu sbicokom Koagpuyuenme demepmuxayuu (R? = 0,996, p =
0,041). Takum 06pa3om ycmaHoB/IHO, YMO CeMeHa XpU3aHmembl 0BOUHOU COXPAHAM NOCeBHble KOHOULUU U NPU20OHbI
K UCNO0JIb308aHUI0 6e3 00N0NHUMENbHbIX 02PaHUYeHUL MOJIbKO 8 NepBbili 200 XPaHeHU.

KnioueBble cnoBa: xpusaHtema osowHas (Chrysanthemum coronarium L.), NoceBHble Ka4ecTBa CEMsiH, IHEPrus NPopacTaHus,

BBeaeHue

Xpusantema oormrast (Chrysanthemum coronarium L.),
TPAAUIINOHHO BO3ACABIBAETCSI B CTPaHaX BOCTOYHOM M
IOro-BocTo4noi1 A3 KaK ANCTOBOM OBOIIL 11 ACKAPCTBEH-
HOE pacTeHue. B 1mocaeAHMe TOABI MHTEPEC K Hell 3aMeTHO
BBIPOC 11 3a TIPEACAAMI UCTOPUIECKOTO apeaaa PacipocTpa-
HEHISI — TIPEYKAE BCETO B CBS3N C BBICOKNM COACPIKAHIEM
6GUOAOTIHUeCKI aKTUBHBIX COCAMHEHUI: (PAABOHOUAOB, XAO-
POTEHOBBIX KMUCAOT M KAPOTHHOUAOB, 00yCAOBANBAIONIIX
€€ aHTNOKCUAAHTHBIE 1 IPOTUBOBOCTIAANTEABHbIE CBOMCTBA
[3]. B Poccun KyAbTypa IPOXOAUT CTAAMIO MHTPOAYKIIIM!
B YaCTHOCTU, COPT «Y30pdaTas», CO3AAHHBIN TP y4a-
ctum OHUO n BRAIOYEHHDIN B [0CyAapCTBEHHDIIN peecTp
CeACKIMOHHBIX AOCTIKeHui Poccuiickonn Deaepanmn,
OTKPBIBAET PeaAbHbBIE TIEPCTIEKTUBBI AASI TTPOMBIIIAEHHOTO
BO3ACABIBAHNISI.

Hecmotpst Ha BO3pacTaloOmmil MHTEPeC K HEM KaK K
(byHKIMOHAABHOMY IIPOAYKTY IIUTaHUS, AAHHBIE O COXPa-
HEHIM TTOCEBHbBIX KA4eCTB CeMsSTH TIPU AAUTEABHOM XPaHe-
HUM, OCOOEHHO AASI OTEUeCTBEHHBIX COPTOB, B AUTEPAType
MIPAKTUYeCKU OTCYTICTBYIOT. boaee Toro, 3¢ deKTUBHOCTD
CEMEHHOTO Pa3MHOMKEHMS M SKOHOMUYECKasl IIEHHOCTb
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N1abopaTopHas BCXOXKECTb, MOPHOMETPUS NPOPOCTKOB, CPOK XPaHEHMUs CEMSIH.

CeMsIH HAIPSIMYIO 3dBUCSAT OT MX IIOCEBHBIX KAYeCTB,
KAIOUEBBIMU TOKA3ATEASIMU KOTOPBIX SIBASIOTCS SHEPIHsl
MIpOpacTaHmst 1 Aa60paTOpHas BCXOXKeCTb [8].

AASL HETPAAMIIOHHBIX OBOIIHBIX KYABTYP, K KOTOPBIM
OTHOCUTCSI XpU3aHTeMa OBOIIHAS, (DYHAAMEHTAABHbBIE AdH-
Hble O AMHAMUKE N3MEHEHIS SKU3HECTIOCOOHOCT CeMSsIH B
Tporiecce TOCAyOOPOTHOTO XPAHEHNSI 9aCTO OT PAHITIEHBI
[2]. Meskay TeM, yCTAaHOBA€HUE OITHMAABHBIX CPOKOB
XPaHEHs MeeT [IePBOCTEIIeHHOe [IPAKTUYeCKOe 3HAYCHIIe
AAsL CEMEHOBOACTBA, TI03BOASISI MUHUMU3MPOBATH IOTEPH
U TapaHTHPOBATD [1OAYHYeHIe BHIPOBHEHHBIX BCXOAOB [4].
Borpoc coxpaHeHns KOHAMIIMOHHOCTH CeMSIH BO BPeMeHI
0COGEHHO aKTyaAeH AASL HOBBIX M MAAOPACTIPOCTPAHEHHDIX
COPTOB, TAKUX KAK «Y30p4aTasi».

Hacrositiiee MCCA€AOBAHIE BIIEPBEIE XapaKTEPH3yeT
MHOTOAETHIOIO AMHAMIKY SKU3HECIIOCOGHOCTI CEMSIH COpPTa
«Y30opuatast» C NpUMEHEHUEeM COBPEMEHHbIX CTATUCTHU-
YeCKUX METOAOB M YCTAHABAMBAET «KPUTUUECKUI» CPOK
XpaHeHUs], TI0OCAe KOTOPOTO MPOMCXOAUT AOCTOBEPHO®R
CHIDKEHUe TIOCEBHbIX KaueCTB. [10AydeHHBIe Pe3yAbTATHI
UMEIOT TIPUKAAAHOE 3HAYeHNe AASL CEMEHOBOACTBA [5].

Lleab pabOTbL — OLIEHUTD BAUSHUE PA3AUYHBIX CPO-
KOB XPaHEHIsI Ha SHEPIMIO MPOPACTAHNMSL, Ad00PATOPHYIO
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BCXOJKeCTb CeMSIH XPU3aHTeMbl OBOIIHO COpTa «Y30p4ad-
tast» (Chrysanthemum coronarium L.) u mopdomerpude-
CKHe [I0Ka3aTeAr TIPOPOCTKOB.

Marepuaa U METOABL UCCACAOBAHUS

OODBEKT MCCACAOBAHMSL: EAVHAS TTAPTUS CEMSIH XPU-
3anTtemsl oBomutHoun (Chrysanthemum coronarium L.) copta
«¥Y3opuarast», ypoxkast 2022 1. O1ieHKy IIOCeBHbIX Ka4eCTB
IIPOBOAMAM B TPEX BPEMEHHBIX TOUKAX: HETIOCPEACTBEHHO
riocae coopa yposkast (2022 1., 0 aet xpaHeHws), depe3 1 roa
(2023 1.) nuepes 2 roaa (2024 1.). Xpanenue OCyIIIeCTBAS-
AU B TeMHOTe TIpH Temriepatype +5 + 1°C 1 OTHOCUTeAbHOM
BA@KHOCTH BO3Ayxa 45-50%.

B Ka)KAOM TOAOBOM IIMKAE OIIBIT 3aKAAABIBAAM B
TPEXKpaTHO MOBTOpHOCTH (3 perankanmu X 100 cemsn
= 300 cemstt B TOA). TIpopaniuBatne BeAn B TepMOCTaTe
mipn +26°C. Y4éT mpopocCImx ceMsiH (KpUTepmit — AAMHA

KOpeIIKa > 2 MM), AAUHbI KOPHsI U BbICOTBL IIPOPOCTKA
IpoBoAMAM Ha 2, 3,5, 7 1 11-e cyTKu coraacHo ob1ienpu-
HATBIM MeTOAUKaM [1].

Ouepruo npopacTanyst (3-1 CyTKu) 1 Aa00PaTOPHYIO
BCxOKeCTh (11-e CyTKM) pacCUnMTBIBAAY 110 CTAHAAPTHBIM
copmyaam [6]. AOCTOBEPHOCTb PasAUYUN MTPOBEPSAN
OAHO(AKTOPHBIM AUCIIEPCHOHHBIM aHaAu3oM (ANOVA) ¢
arloCTepUOPHBIM KpuTepueM ThloKM. AMHENHYIO perpec-
CHIO BCXOPKECTU Ha CPOK XPAHEHIIS BBIMUCASIAU METOAOM
HANMEHBIIIVX KBAAPATOB. Bee pacyéTol BRIIIOAHEHBI B Past

4.03 [5].

Pe3yabraTsl nuccaeAoBaHUsA
" UX 00Cy’KACHHE

AMHAMIKA HAKOTIAEHHOU BCXOKECTH T10 BCEM TISITH
TOYKaM y4éTa TpeAcTaBAeHa Ha puc. 1. Bo Bce Tpu roaa
HAOAIOAAACST XaPAKTePHEII S-00pa3HbIit TpodUAb IIpopac-

100
Cpenuee = 5E,.n=3

BcxomecTs, %

40 -

lFog / xpaHexne
—— 2022 (cBexue)
=~ 2023 (1 roa)
=~ 2024 (2 ropa)

-

A
w

CyTKW Npopawmeanna

T T

7 11

Puc. 1. luHamuka npopactanus cemau Chrysanthemum coronarium L. copta «Y30pyatas» npu pasiuyHbIX CPOKAX XPaHEHUA

NabopaTopHan BCXOXECTb
(neHs 11), %

100

75%

3HaveHue, %

2022
(cBemue)

2023
(1 rop)

2024
(2 ropa)

3HaveHwe, %

JHeprua npopacraHus
(peHs 3), %

46.7%

40.0%

32.0%

2022
(ceemue)

2023
(1roa)

2024
(2 ropa)

Puc. 2. labopaTopHas BcxoxecTb (AeHb 11) 1 3Heprus npopactanus (aeHb 3) cemsaH copTa «Y3opuaras»
B 3aBMCUMOCTM OT CPOKa XpaHeHUA (CpepHee No TPeM pennKaumam)
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Puc. 3. iuHamnka mopdomeTpuyeckux nokasarenei npopoctkoB Chrysanthemum coronarium L. copta «Y3opuartas»
Npy pasaUyHbIX CPOKAX XpaHeHUs (CpeAHee No TPeM penauKauuam)

TaHISL: HAMOOAEE MHTEHCUBHBII IIPIPOCT OTMEIAACS] MEKAY
2-MU M 7-MM CyTKaMM, TIOCAE YeTO KpUBas IOCTETIeHHO
BBIXOAMAA Ha 1AATO K 11-M cyTkam. HakAOH KpUBBIX 11 MX
KOHEYHBIE 3HAYEHNSI 3aKOHOMEPHO CHIKAAWCH C yBeAUde-
HIEM CPOKa XPaHEHML.

VIToroBble moKRa3aTeAr — SHeprust ipopactanus (3-1
cyTKn) 1 AabopatopHast BCxoykecTsb (11-e cyTru) — 110 TO-
AaM HaOAIOAEHUII TIPEACTaBACHbL HA puc. 2. CBeskue cemena
(2022 r.) mORAa3aAV HAMAYUIIIVIE PE3YABTATHL: AdOOPATOPHASE
BCXOXKeCThb — 87 %, sHeprus mpopacTanmst — 46,7 %. [Tocae

OAHOTO TOAd xpaterus (2023 T.) TIOKA3aTeAN COCTABUAL
75% 1 40% cooTBeTcTBeHHO. [locAe ABYX AeT XpaHeHMs
(2024 1.) oru cHMzMAKCH A0 60% 1 32%.

MopdomeTprrieckie MOKa3aTeAn MPOPOCTKOB II0
FOAAM M CPOKAM y4éTa IIPeACTABACHBI Ha puc. 3. B otanune
OT TIPEABIAYIINX IKCIIEPUMEHTOB, MOP(OMETPIST AEMOH-
CTPUPYeT YETKYIO 3aBUCUMOCTDb OT CPOKA XPAHEHIISL: AANHA
ROpHst Ha 11-e cyTkm ymeHbImaach ¢ 4,5 cm (2022 1.) A0
4,0em (2023 1) 1 3,5 cm (2024 1.); BBICOTA IIPOPOCTKA — C
7.9 00 7,3 1 6,7 CM COOTBETCTBEHHO.
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=% 50,001 ** p<0.01 *p<0.05 ANOVA: F=1235.2, p=0.0000
T T T
2022 2023 2024
(ceexunea) (1 ropn) (2 ropa)

Puc. 4. CpaBHeHMe NabopaTOPHOIN BCXOKECTU CeMAH copTa «Y3opuaTtaa» (AeHb 11) npu pasnnyHbIX CPOKAX XpaHEHUA
(p <0,001; ANOVA: F = 1235,2, p <0,001)
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Puc. 5. 3aBUCMMOCTb NaBOPaATOPHOI BCXOXKECTU CEMAH COPTa «Y30pyaTasn» OT CPOKa XPaHeHUs
(nuHeitHas perpeccuay = 87,5 — 13,5x; R2 = 0,996; p = 0,041; 95% [IU - cepas o6nactb)

Pe3yABTaTBI CTATUCTIYECKOTO CPaBHEHNS AAO0PaTOp-
HOW BCXOYKECTH MEJKAY TPeMs TOAAMU XPaHEHUS TIPeA-
CTaBACHBI HA puc. 4. Bee TIonapHble PA3AUYNS AOCTOBEPHDI
Ha yposte p <0,001. ANOVA BBISIBUA BBEICOKO 3HAMUMBIN
s ekt cpora xparennst: F =1235.2;p < 0,001. Paszuuria
2022-2023 rt. (12 1.11.) He TIpeBbIIIALT HCP, = 14,511,
TOTAA Kak pasuuna 2022-2024 rr. (27 m.I.) sSBASeTCS U
CTATUCTUYECKH, W TTPAKTIYECKN 3HAINMOTL.

AunemtHas perpeccus Aa00PaTOPHON BCXOXKECTU
Ha CPOK XpaHeHWs (puc. 5) OTIMCHIBACTCSI yPaBHEHUEM Y
=87,5 - 13,5x (R* = 0,996; p = 0,041). D10 o3HAuaeT
yOBIAD BCXOYKECTU TIPUMEPHO Ha 13,5 TI.TI. 32 KaXKABIi1 TOA
xpaHenust. Beicokmit KoapdpurineHt AetepmuHarmn (R =
0,996) moATBepIKAAeT AMHEIHBII XapaKTep 3aBUCUMOCTH
B MICCACAOBAHHOM AMATIA30HE.

[ToayteHHbIe AQHHbIE COTAACYIOTCS C OOTIeOMOAOTITHe-
CKO¥1 3aKOHOMEPHOCTBIO TIOCTETICHHOM TTIOTePU JKU3HECTIO-
COOHOCTH CeMsTH TIPU XPaHeHNH, B OCHOBE KOTOPOIT AeKaT
TIPOLIECCH OKUCANTEABHOTO CTPecca ¥ IPOrpaMMUPyeMOi
KAETOYHOM cMepTH [7].

BayKHBIM TTPAKTHYECKNM Pe3yALTATOM SIBASCTCS He
TIPOCTO KOHCTATAIIMS TPEHAA CHIDKEHYSI, HO ¥ TOYHOE OTIpe-
AeACHIE «KPUTHYECKOTO» TIOPOTOBOTO CPOKA AASI AAHHOTO
COpTa: TIePBBIil TOA XPAHEHMS B KOHTPOAMPYEMbIX YCAOBHISX
He IIPUBOANT K MIPAKTUUECKH 3HAYMMOMY YXYAIICHHIO TIO-
CEBHBIX Ka4eCTB, TOTAA KaK BTOPOI TOA XPAHEHMs BACUET
3a COOOM UX AOCTOBEPHOE CHIDKEHUE.

Taxoke HEOOXOAMMO OTMETUTD MapPAAACAbHOE CHU-
JKeHre MOP(MOMETPUTECKIX TIOKA3aTeAell ITPOPOCTKOB T10
Mepe YBeAMUeHMsl CPOKA XPAaHeHMsI. YMEHbIIeHNe AAMHBI
KOpHs ¢ 4,5 A0 3,5 CM 1 BBICOTBI HAA3EMHOM YacTh ¢ 7,9

N:2 2026 Teopernueckue u npuknagHbie npoénemsi AMK

A0 6,7 cM K 11-M CyTKaM CBUAETEABCTBYET O TOM, YTO
XpaHeHWe OKa3bIBaeT HeTaTUBHOE BO3ACTICTBIE HE TOABKO
Ha TIPOTIOPLIMIO TIPOPACTAIOMINX CEMSH, HO 1 Ha POCTOBYIO
AKTUBHOCTD Y’Ke 3aITyCTHBIIIXCS IIPOPOCTKOB. TaKkue yrHe-
TEéHHBIE TIPOPOCTKU (POPMUPYIOT Goaee cAa0YI0 KOPHEBYIO
CUCTeMy, YTO CHIKAeT CTPECCOYCTOMINBOCTD PACTEHN B
HAYAABHDIN TIePHOA BeTeTAIlN 1 MOYKeT HeTaTWBHO CKa-
3aThCsl Ha KOHEYHOI YPOKATHOCTU A@Ke ITPU AOCTATOYHO
TI0AEBOI1 BCXOKECTH.

BrIBOABI

CemMeHa XpU3aHTEMBI OBOITHON COpTa «Y3opuartas»
ypoxast 2022 Toaa 00AaAQIOT BEICOKMMI MCXOAHBIMU TIO-
CeBHBIMU KaIeCTBAMIL SHeprust mpopactanust — 46,7% (3-u
cyTtkn), AaboparopHast Bexoskectb — 87% (11-e cyTrm).

XpaHeHne B TeUeHNE OAHOTO ToAa mpu +5 + 1°C m
BA@WKHOCTU 45-50% He MPUBOAUT K IIPAKTUYECKU 3HA-
YUMOMY CHIDKEHUIO TTOCEBHBIX KadecTB (AabopaTopHast
BCXOKeCTh 75%, pasnvma 12,0 . <HCP = 14,5 mmw),
YTO [103BOASIeT PEKOMEHAOBATD CeMeHa IIePBOTO TOAA Xpa-
HEHUS AASL IIPOU3BOACTBEHHBIX IT0CEBOB.

AByxAeTHee XpaHeHIe CeMSIH COIIPOBOYKAACTCS CyIIIe-
CTBEHHBIM ITAACHUEM IIOCEBHBIX KaueCTB, BLIXOASIINAM 3a
TIPeACABI AT POHOMITIECKI AOITYCTHIMOM HOPMBL: Aa60paTop-
Hast BCXOXKeCTb OTycTrAach A0 60% (cHroKeHMe Ha 27 TLII.
OTHOCUTEABHO UCXOAHOTO YPOBHSL), SHEPTHsI [IPOPACTAHIIS
— A0 32% (ma 14,7 1.11.); pasanumst MeXKAy BapHaHTAMI
aoctoBeprsl (ANOVA: F = 1235.2; p < 0,001). Tlaprun
CeMSIH AAHHOTO CPOKA XPaHEHUS IIepeA UCTIOAb30OBAHIEM
B IIPOM3BOACTBE TIOAAEIKAT 00I3aTEABHOMY KOHTPOABHOMY
AHAAU3Y BCXOXKECTH.
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YrHeTeHne POCTOBBIX IPOIICCCOB IPY XPaHeHNN 3a-
TparmBaeT He TOABKO AOAIO IIPOPACTAIONINX CEMSIH, HO 1
(b13NOAOTHUECKYIO TIOAHOIICHHOCTh (OPMUPYIOINXCS
IIPOPOCTKOB. Y CeMSIH ABYXACTHETO XPAaHEHUSI AAVHA T1ep-
BUYHOTO KOpHs Ha 11-e cyTKu cocTaBraa 3,5 ¢M IPOTUB
4,5 CM y CBEXKIX CeMsIH, BBICOTa HAA3EMHOM YacTu — 6,7
npotus 7,9 cMm. [loao6HOe yrHeTeHMe POCTOBON aKTUB-
HOCTH CBMACTEABCTBYET O HAKOIIACHUN CyOKACTOUHBIX
TIOBPEXKACHUII, He ITIPEISTCTBYIOMINX [IPOPACTAHMIO KaK
TaKOBOMY, OAHAKO 3aMeTHO CHYDKAIOIINX CTapPTOBbIIL I10-

MesKAy Aa60paTOPHOM BCXOXKECTHIO U CPOKOM
XPpaHEeHUs] yCTAaHOBAGHA TeCHAasl AMHEMHas 3aBUCHMOCTD,
ormcbiBaeMast ypasHeruem y = 87,5 — 13,5x (R* = 0,996;
p = 0,041): KaXKABLII TOA XPaHEHUSI COLPSDKEH C YOBIABIO
BCXOYKeCTH TpuMepHo Ha 13,5 .. [lpakTudeckas 1ieH-
HOCTb TIOAYYEHHOTO YPABHCHMUSI COCTOUT B BO3MOYKHOCTH
€ro HEeIOCPEACTBEHHOTO NPUMEHEHUSI AASl IIPOTHO3a
MIOCEBHBIX Ka4YeCTB IapTUU U HAYYHO OOOCHOBAHHOTO
riepecyéTa HOPMbI BbiceBa 0e3 IPOBEACHUs. TTOBTOPHOTO
Aa00PaTOPHOTO aHAAN3A.

TEHIIMAA TIPOPOCTKA.

22

Autepatypa

. TaBpuaenko, B. @. BoabIO# MPaKTUKYM 110 (PU3NOAOTHI PACTEHUI: y4eO. T0COOMe AASL CTYA. BBICHI. yueO. 3aBeAeHMil/
B.®. Iaspuaenko, T.A. Aaapiruna, A.M. Xanaoouna. — M.: Msaateabckuil 11eHTp «Akasemusi», 2019. — 432 c.

.TOCT 12038-84. CemeHa ceAbCKOXO3AMCTBEHHBIX KyABTYP. MeToAbI oripeaeaenust BexoxkecTu. — Bsamen TOCT 12038-66; Beea.

1986-01-01. — M.: M3aaTeancTBO cTanaapTos, 1984. — 60 c.
. Kupy, C.A. Oco6eHHOCTH CeMEHOBEACHMSI MAaAOPACIIPOCTPaHeHHbIX 0BOLIHBIX KyAbTyp/ C.A. Kupy, H.B. Aradonos // Osoun
Poccum. — 2021. —Ne 2. — C. 12-16.

. Aeynos, B.M. HoBbie 1 HeTPaAMIIMOHHbIE OBOIIIHbIE pacTeHus: ydeOHoe ocobue/ B.M. Aeynos, M. Tapaxkanos. — M.: PYAH,

2018.-232 c.

. Ilerpenko, H. B. HayuHble 0CHOBBI XpaHEeHUS CeMSIH CEAbCKOXO034MCTBeHHbIX KYAbTYp / H. B. Tletpenko // Becthuk PIAY-MCXA

nmenu K. A. Tumupssesa. — 2020. — Ne 3. — C. 124-135.
. Pemmrerosa, O.B. CraTucTideckrie METOABI B OMOAOTMUECKIX U CEAbCKOXO3SIMCTBEHHBIX MCCACAOBAHIIX C UCIIOAB30BAHMEM R 1
Excel/ O. B. Pemerosa, B.I1. beccuetnos. — CI16.: Aanb, 2021. — 332 c.

. El-Maarouf-Bouteau, H. DNA alteration and programmed cell death during ageing of sunflower seed/ H. El-Maarouf-Bouteau,

C. Mazuy, E Corbineau, C. Bailly / Journal of Experimental Botany. — 2011. — Vol. 62, Ne 14. — P 5003-5011.

. International Seed Testing Association (ISTA). International Rules for Seed Testing. — Bassersdorf, Switzerland: The Association,

2023. - 296 p.

References

. Gavrilenko, V. E Bol'shoj praktikum po fiziologii rastenij: ucheb. posobie dlya stud. vy'ssh. ucheb. Zavedenij/ V.E Gavrilenko,

T.A. Lady gina, L. M. Xandobina. — M.: Izdatel'skij centr «Akademiya», 2019. — 432 s.

. GOST 12038-84. Semena sel skoxozyajstvenny x kul'tur. Metody™ opredeleniya vsxozhesti. — Vzamen GOST 12038-66; Vved.

1986-01-01. — M.: Izdatel stvo standartov, 1984. — 60 s.

. Kiru, S.D. Osobennosti semenovedeniya malorasprostranenny x ovoshhny x kul tur/ S.D. Kiru, N.V. Agafonov // Ovoshhi Rossii.

—2021.—=Ne 2. - S. 12-16.

. Leunov, V.I. Novy'e i netradicionny’e ovoshhny'e rasteniya: uchebnoe posobie/ V.I. Leunov, G.I. Tarakanov. — M.: RUDN, 2018.

—232s.

. Petrenko, N. V. Nauchny'e osnovy™ xraneniya semyan sel skoxozyajstvennyx kul'tur / N. V. Petrenko // Vestnik RGAU-MSXA

imeni K. A. Timiryazeva. — 2020. — Ne 3. — S. 124-135.

. Reshetova, O.V. Statisticheskie metody™ v biologicheskix i sel' skoxozyajstvenny x issledovaniyax s ispol zovaniem R i Excel/

O. V. Reshetova, V.P. Besschetnov. — SPb.: Lan’, 2021. — 332 s.

. El-Maarouf-Bouteau, H. DNA alteration and programmed cell death during ageing of sunflower seed/ H. El-Maarouf-Bouteau,

C. Mazuy, E Corbineau, C. Bailly // Journal of Experimental Botany. — 2011. — Vol. 62, Ne 14. — P 5003-5011.

. International Seed Testing Association (ISTA). International Rules for Seed Testing. — Bassersdorf, Switzerland: The Association,

2023.-296 p.

Teopetnueckue u npuknaaHsie npo6nemsl ANK N2 2026



O6wee semnenenve, pacTeHUEBOLACTBO

Erickson T. Lopes Mam', E.V. Romanova®’, M.S. Gins'2,
V.K. Gins?, P.Kezimana'’, G.A. A. Kanchana’

'Peoples’ Friendship University of Russia,,
2Federal Scientific Center for Vegetable Growing
romanova—ev@rudn.ru

DYNAMICS OF CHANGES IN GERMINATION ENERGY AND LABORATORY
GERMINATION OF CHRYSANTHEMUM CORONARIUM L. CV. UZORCHATAYA
UNDER DIFFERENT STORAGE PERIODS

The relevance of this study is determined by the insufficient knowledge of seed quality dynamics in vegetable
chrysanthemum (Chrysanthemum coronarium L.) during long—term storage. The aim of the work was to assess
the effect of storage duration (O, 1, and 2 years] on germination energy, laboratory germination, and seedling
morphometric parameters of the cultivar ‘Uzorchataya’, and to establish practically significant threshold storage
periods. The study was conducted in 2022—2024 at RUDN University. Experiments were set up in three
replications of 100 seeds each; germination was carried out in a thermostat at +26 °C with assessments
ondays2,3,5,7,and 11. Freshly harvested seeds (2022] showed a germination energy of 46.7% and
a laboratory germination of 87%. After one year of storage (2023], values were 40% and 75% respectively —
the decline did not exceed LSD,, = 14.5 percentage points and was practically insignificant. After two years
of storage (2024, a statistically significant decrease was recorded: germination energy — 32%, laboratory
germination — 60% (ANOVA: F = 1235.2; p < 0.001). Throughout the observation period, primary root length
at day 11 declined consistently — from 4.5 cm in freshly harvested seeds to 3.5 cm after two years of storage;
a similar trend was observed for shoot height (7.9 and 6.7 cm, respectively]. Regression analysis revealed that
the decline in laboratory germination follows a linear pattern: y=87.5 — 13.5 - x, with a high coefficient
of determination (R? = 0.996; p =0.041). Accordingly, seeds stored for up to one year retain their sowing quality
and may be used without additional restrictions.

Key words: vegetable chrysanthemum (Chrysanthemum coronarium L.), seed sowing quality, germination energy,
laboratory germination, seedling morphometrics, seed storage period.
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AP. PEKOMEHAYeTCsl IPEACTaBATh B (pailaax popmara TIFE Adobe Illustrator, Photoshop, Visio (3a uckaouennem anarpamm,
BoIoAHeHHBIX B Microsoft Office). PucyHku AOAKHBI GBITb Y€ TKIMHE U BBIOAHSTHCSI HA 6eAoM ¢oHe. KasKAbI PHCYHOK AOATKEH
ObITh CHAOKEH OAPUCYHOUHOH MOATIMCBHIO. Och rpaprKOB AOASKHBI IMETb MOANICH 0€3 COKpALIeHHil. DAeMEHTbI CXeM, YepTerKe
U AP. AOAJKHBI IMeTb TIOATIIICH AU 0003HAYeHMsI, pacuPOBKa KOTOPBIX AOAJKHA COACPIKATHCSI B IOAPHCYHOYHOM TIOATIHCH.

Ta6aums! BeimoarsioTcst B popmarax Microsoft Word nan Excel. Kaskaast ctpoka TaGAmIIbI AOAKHA 0OPMASITHCSI HIMEHHO
KaK OTACAbHAsA CTPOKaA. PasaeAaenne CTPOK 1 CTOAGLIOB TaOAMIIBI C TOMOMIBIO 3HAKOB «IIpoGea», «Enter» He AomycKaeTcs.

@opmyast. IIpoctsie popMyabl peKOMeHAyeTcsi BBIOAHATh B Microsoft Word, Goaee caoskabie — B Peaakrope ¢opmya
Microsoft Equation Editor uan anaaoruunom peaaxrope. Bee Bxoasue B popMyAy mapaMeTpbl AOAYKHBI GbITh pacIungpoBaHbL.
PacimpoBKy NPUBOAST OAMH Pa3, KOTAA IAPAaMeTP BCTpevaeTcsi Bepsble. Beinoanenue popMya B BHAE PHCYHKOB He AOITYCKAeTCSl.

CHHCOK AUTEPATYPbI AOAJKEH OBITh He MeHee 6 MCTOYHMKOB. CCHIAKM HAa PaGoThl aBTOPOB AOAJKHBI 3aHMMAaTh He OoAee
50% cmucka autepatypsl. Odopmasiercst crporo mo TOCT P 7.0.5-2008, BripaBHIBaHKE [0 IIUPHHE.

IToMuMO CIIICKA AMTEPATYPBI, IPUBOAUTCS TAK)KE TPAHCAUTEPUPOBAHHBII CIIMCOK AMTEPATYPbl HA KUPHAAMIIE U TIEPEBOA
Ha3BaHMs MyOAUKAIMU HA aHTAMACKHM.

ITocae criMcKa AUTEPaTypPhl M €€ TPAHCAMTE PUPOBAHHOTO CIIMCKA HEOOXOAUMO BCTABUTh EPEBOA HA AHTAMICKHI SI3BIK Ha-
3BaHU CTaThH, (PAMUAMM M UHUIIUAABI aBTOPA(OB), CBEACHMS O HUX, Ha3BaHUE MecTa paboThl/y4eObl, aHHOTAMU U KAIOUEBBIX
CAOB. AAsl aHTAOSI3BIYHBIX CTATEH ACAACTCS TIEPEBOA HA PYCCKHIA A3BIK.
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Beekeeping plays a fundamental role in food security and biodiversity conservation, particularly in rural areas of Haiti. However,
this activity is increasingly affected by the impacts of climate change. This study, conducted in the commune of Bonbon (Grand’Anse
Department), aims to examine local beekeeping practices, identify the main impacts of climate change on apiculture, and analyze
the adaptation mechanisms developed by beekeepers. The methodology adopted is based on a mixed approach combining
a questionnaire administered to 17 beekeepers, semi-structured interviews, and field observations. The results indicate that 65%
of beekeepers observed a decrease in flowering, 59% reported off-season blooming, and 82% noted an intensification of climatic
hazards, particularly prolonged droughts and more severe storms. These disruptions result in reduced honey production, decreased bee
populations, and increased colony aggressiveness. In response to these challenges, most beekeepers have adopted various adaptation
strategies, such as planting drought-resistant melliferous species, providing supplementary feeding to colonies, and relocating hives
to more favorable areas. Nevertheless, constraints remain, including a lack of appropriate beekeeping equipment and insufficient
specialized training on bee diseases. The study highlights the need to strengthen the technical and institutional capacities
of beekeepers and to integrate climate resilience into rural development policies to promote sustainable beekeeping that is better
adapted to current environmental realities.

KnioueBble cnoBa: beekeeping, resilience, honeybee, beekeepers, adaptation.

Introduction

Climate change represents one of the most pressing
environmental challenges of the 21st century, exerting
multiple impacts on agroecological systems, particularly in
developing countries. According to the Intergovernmental
Panel on Climate Change [8], rising average temperatures,
increased precipitation variability, and the growing
frequency of extreme weather events are compromising
ecosystem stability and undermining the livelihoods
of rural populations. These changes profoundly affect
global food security by exacerbating the vulnerability of
traditional agricultural production systems [7, 4].

Among the agricultural sectors particularly exposed
to these disruptions is beekeeping, an activity intimately
linked to ecological cycles and floral biodiversity [15]. The
productivity and health of bee colonies depend closely on
the availability of melliferous plants, favorable climatic
conditions, and the natural regulation of diseases and
parasites [10]. In many tropical regions, beekeepers are
already observing tangible effects of climate disruption:
changes in flowering phenology, reduced honey yields,
increased colony mortality, and altered bee behavior [11, 4].

As Sada Sy et al. (2022) note, “beekeepers, whose
techniques rely on ancestral knowledge and traditional
materials, today express the need for easier access to
practical knowledge and material resources better suited
to ongoing climate changes.” This perspective highlights
the importance of local innovation and the transmission
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of endogenous knowledge in building resilient beekeeping
systems.

In Haiti, beekeeping holds a significant place in
rural economies and contributes to the diversification
of agricultural income, particularly in mountainous and
forested areas [9]. The Grand’Anse region, recognized for
its rich biodiversity and strong beekeeping potential, is,
however, severely affected by climate change: prolonged
droughts, torrential rains, recurring cyclones, declining
melliferous species, and parasite proliferation [13, 4].
These disruptions compromise the sustainability of
beekeeping and undermine the living conditions of rural
households dependent on this sector.

To better structure this reflection, chapter 2 outlines
the research methodology, describing the study area, data
collection tools, and analytical techniques used. Chapter
3 groups results and analyses highlighting the profile of
beekeepers, their perceptions of climate change, and the
adaptation strategies observed. Chapter 4, dedicated to
discussion, offers a critical interpretation of the results
considering the conceptual framework and previous
studies. Chapter 5 presents the limitations of the study,
emphasizing methodological constraints and prospects
for improvement. Finally, the conclusion summarizes the
key findings, draws implications for public policies, and
proposes pathways for strengthening beekeeping resilience
in Haitl.
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Materials and methods

This section presents the scientific approach adopted
for carrying out the study on the impacts of climate change
on beekeeping in the commune of Bonbon. It describes
all the steps, tools, and techniques mobilized for data
collection and analysis.

First (2.1), the study outlines the general
methodological approach guiding the entire research
process. The second part (2.2) describes the study area,
highlighting its geographical, climatic, and socioeconomic
characteristics. The third section (2.3) specifies the
target population and the sampling method used to
select the beekeepers interviewed. Next (2.4), the data
collection methods will be presented, detailing the types
of information sought and the techniques employed. The
fifth subsection (2.5) describes the collection of tools
such as questionnaires, interview guides, and observation
sheets used in the field. The sixth part (2.6) explains the
qualitative and quantitative data analysis methods retained
for interpreting the results. Finally (2.7), this section
addresses ethical considerations, including respect for
informed consent, confidentiality of information, and the
scientific integrity of the research.

This research is based on a mixed approach combining
qualitative and quantitative methods, to better understand
the complexity of interactions between climate change,
beekeeping practices, and local adaptation strategies.
This approach rests on the paradigm of socioecological
constructivism, which considers rural knowledge and
practices as social constructions arising from experience,
context, and local dynamics [3, 1].

The methodological objective is twofold: to describe
the perceived effects of climate change on beekeeping
activity in Bonbon, and to analyze the adaptive responses
of beekeepers, identifying the knowledge, innovations,
and constraints that structure their resilience.

Study area. The study was conducted in the
commune of Bonbon, Grand’Anse Department, located
in southwestern Haiti. This territory, characterized by a
humid tropical climate and an average annual rainfall
exceeding 1,800 mm, harbors a diverse melliferous flora
(fruit trees, forest plants, and herbaceous species) [12,
17]. The region is, however, highly exposed to extreme
climatic events, such as Hurricane Matthew, which struck
the southwest of the country on October 4, 2016 [5], as
well as recurring drought phenomena [12].

Bonbon presents a typical agricultural profile of coastal
mountain zones: a strong dependence on subsistence
polyculture, limited access to modern inputs, and a
community structure founded on producer organizations.
Beekeeping is practiced semi-intensively there, mainly by
small farmers with 5 to 20 traditional or modern hives.

Population and sampling. The target population
consists of all active beekeepers in the commune of
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Bonbon. A sample of 17 beekeepers was surveyed, of
whom 15 provided complete and usable data. The sample
was selected according to three criteria:

— Ownership of at least one active hive;

— Participation in a local beekeeping association or
group;

— Availability to participate in interviews and
discussion workshops.

The sample comprises 15 men and 2 women,
which allows for a gender analysis to be integrated,
identifying differences in access to resources, practices, and
perceptions related to climate change. These respondents
are distributed across various localities within the section,
including Desormeaux, Jean-Louis, Bingo, nan Ga, nan
Michonn, and Binquette.

Data collection methods. Data collection relied on
a mixed approach, combining:

— Structured questionnaire: administered to 17
beekeepers, enabling the collection of quantitative
information on beekeeping practices, perceived climate
impacts, and adaptation strategies.

— Semi-structured interviews: conducted with
approximately ten more experienced beekeepers, to deepen
the understanding of local knowledge and challenges
encountered.

— Direct observation and hive visits: conducted in
the field to document arrangements, hive types, colony
behaviors, and surrounding floral conditions.

— Focus group: organized with members Bonbon
municipal beekeepers’ organization (OAB), to gather a
collective perception of climate change and community
responses.

Collection tools. The tools mobilized include
interview guides, observation sheets, a structured
questionnaire via KoBoToolbox, a field notebook, and an
Android phone.

Data analysis. Quantitative analysis: questionnaire
responses were entered and analyzed using Excel and
Jamovi software. Descriptive statistics (means, frequencies,
percentages) were used to identify key trends.

Qualitative analysis: interviews and group discussions
were transcribed and subjected to thematic analysis,
to identify local representations of climate change and
adaptation strategies.

Ethical considerations. Participants gave their free
and informed consent before participating in the study.
Data was anonymized to ensure confidentiality. Finally, a
restitution of results was planned with the local community
to promote knowledge sharing.

The integration of both components (quantitative
and qualitative) made it possible to triangulate results and
strengthen the internal validity of the study [2].
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Results and analysis

This section presents and interprets the main results
from the survey conducted among beekeepers of the
commune of Bonbon.

First (3.1), the study describes the socio-economic
profile of the beekeepers surveyed, highlighting their
age, experience, labor capacity, and income sources. The
second part (3.2) examines beekeeping practices and
hive management, to better understand the techniques
used and their link to the sustainability of operations.
The third subsection (3.3) analyzes local perceptions of
climate change, as expressed by beekeepers based on
their direct observations and experiences. The fourth
(3.4) presents the impacts of extreme climatic events on
bee colonies, production, and floral resources. The fifth
part (3.5) explores the adaptation strategies implemented
by beekeepers to maintain their activities in the face of
climatic hazards. And (3.6), the study highlights the
main difficulties and needs expressed by beekeepers
to strengthen their resilience and improve beekeeping
productivity.

Finally (3.7), a gender reading and community
dynamics analysis examines the role of women in
the sector, their level of involvement, and the social
interactions that influence the collective functioning of
the beekeeping sector.

Socio-economic profile of the beekeepers
surveyed. The survey conducted among 17 beekeepers
of the commune of Bonbon reveals a strong male
predominance (82%), compared to 18% of women
engaged in beekeeping. This gender imbalance reflects
a traditional division of roles within rural communities,
where men primarily handle fieldwork, while women are
more involved in the processing and marketing of honey.

The age of respondents ranges from 28 to 65 years,
with an average of approximately 46 years. The results
show a strong concentration of beekeepers in the 30-40
age group (60%). This category represents most of the
beekeeping population of Bonbon, underscoring that
beekeeping is an activity practiced primarily by adults
of productive age, who have both the labor capacity and
possibly some economic stability. This finding is positive
for the sustainability of the sector.

The presence of 26.7% of beekeepers aged 40 and
over attests to the intergenerational continuity of the
sector. These experienced beekeepers constitute a living
memory of traditional practices and local ecological
dynamics. These actors, in positions of influence within
their communities, could become agents of change in
climate adaptation initiatives and participatory beekeeping
governance. Conversely, the relatively low proportion
of young people aged 25-30 (13.3%) reflects limited
involvement of new generations in beekeeping. Several
factors may explain this:
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Table 1. Frequencies of F- age group
F- Age group Counts % of Total Cumulative %
25-30 ans 2 13.3 13.3
30-40 9 60.0 73.3
40 a plus 4 26.7 100.0

— The migration of rural youth to cities or other
economic sectors (such as motorcycle taxis);

— Lack of access to modern beekeeping equipment,
as well as training and information about the beekeeping
sector;

— The low economic value of beekeeping activity in
rural areas [9].

The analysis of Table 1 reveals strong diversity in
the seniority of beekeepers in the commune of Bonbon,
illustrating the coexistence of different generations of actors
within the sector.

The most represented category corresponds to
beekeepers with 1 to 5 years of experience (33.3%). This
result reflects a recent dynamic of entry into the profession,
likely linked to the revitalization of beekeeping through
technical support and economic revitalization projects
initiated in the region by the FAO (2019-2020). These new
beekeepers, often motivated by the search for alternative
income to subsistence agriculture, benefit from occasional
training but remain in a phase of technical learning. Their
integration into networks of experienced peers is therefore
a key issue for the sustainability of the sector.

The proportion of 20% of beekeepers with 5 to
10 years of experience indicates the existence of an
intermediate core of stabilized practitioners, capable of
combining empirical knowledge and innovations (use of
modern hives, artificial feeding techniques, colony health
management). These actors constitute a pivotal category in
the dissemination of knowledge within local associations.

At the other end, beekeepers with more than 15
years of experience (26.7%) embody the technical and
ecological memory of the territory. Their role goes beyond
simple production: they hold in-depth knowledge of
floral cycles, bee behaviors, and climatic hazards. These
experienced producers often serve as community reference
points or informal trainers for younger beekeepers, thereby
contributing to the collective resilience of the sector.

Beginners (13.3%), in turn, reflect a social broadening
of the beekeeping sector, attracting new profiles, sometimes
non-agricultural, who are sensitive to the profitability
and sustainability of this activity. However, their lack of
material resources and practical knowledge makes them
particularly vulnerable to climatic hazards and beekeeping
diseases [11].

Cumulatively, nearly 53% of beekeepers in Bonbon
have less than 10 years of experience, highlighting a
young and transforming sector. This characteristic offers
a potential for dynamism but also underscores an urgent
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need for technical and organizational training to reinforce
mastery of good beekeeping practices.

This distribution of experience highlights a
generational dualism:

— On one side, older beekeeper rooted in tradition,
guardians of local ecological knowledge;

— On the other, a newer generation is more open to
innovation but still dependent on external support.

This mixed profile constitutes both a richness and a
challenge for beekeeping resilience. According to Altieri
(2018), the diversity of producer profiles promotes
the coexistence of varied practices, strengthening the
adaptability of the system in the face of climate change.
However, this diversity can only become an asset if it is
accompanied by a structured institutional framework
capable of fostering intergenerational knowledge
transmission and resource pooling.

In this context, beekeeping experience appears not
only as individual technical capital, but also as an indicator
of collective social capital [14], indispensable for the
sustainable management of hives and the construction of
ethical governance of natural resources (Table 2).

On average, beekeepers own 21 hives with a standard
deviation of 16.92, indicating significant disparity
between small producers and those with larger apiaries.
This statistical dispersion reflects a heterogeneous sector,
where small-scale artisanal operations coexist with some
semi-professional units equipped with more than 40 hives.

Regarding modern hives, the average is 10 hives per
beekeeper, but both the median and mode are 3, showing
that most respondents own only a few modern hives, while
a minority possesses a much higher number. The high
standard deviation (8.45) confirms this concentration: a
small proportion of beekeepers hold most of the modern
equipment, which accentuates technical inequalities within
the group.

This distribution illustrates the incomplete transition
from traditional to modernized beekeeping in Bonbon. The
average presence of fewer than ten modern hives, while
the average total number of hives owned is 21, suggests

that most beekeepers continue to use primarily traditional
hives (made of wood or hollow logs). Although less
productive, these hives, often manufactured locally, remain
adapted to local knowledge and economic constraints, and
promote natural colony reproduction as a positive aspect
for ecological sustainability.

However, this partial modernization also reflects
unequal access to equipment and financing. Beekeepers
with a greater number of modern hives are generally
those who have benefited from external support projects
FAO or have their own resources to invest in. According
to some respondents, organizations for the development
of the communal section of desormeaux (OPDSCD)
received financial support from the Fondation Digicel and
ESPWA & the Haiti community foundation to support
beekeepers in the commune of Bonbon in modernizing
their beekeeping practices.

This situation echoes the findings of Jean-Baptiste
(2019) on the structural weakness of beekeeping capital
in Haiti and underscores the need for targeted institutional
support to democratize access to modern beekeeping
technologies.

The low proportion of modern hives limit adaptive
capacity to extreme climatic conditions, since these
models offer better ventilation, thermal insulation, and
health management than traditional hives (Table 3). Thus,
reinforcing the modernization of apiaries while preserving
traditional ecological practices appears as a strategic lever
for increasing the resilience and productivity of the sector.

Moreover, the large variability observed in hive
numbers reflects significant social heterogeneity: some
beekeepers practice subsistence beekeeping, while others
tend toward commercial beekeeping. This structural
duality will need to be considered in future public
beekeeping development policies to ensure equitable
access to resources and economic opportunities [4, 15].

Beekeeping practices and hive management.
During periods of floral scarcity, 64.7% of beekeepers
feed their bees with sugar or sugarcane syrup, and 17.6%
use other resources such as pineapple, mango, or natural
juice mixtures. A minority (5.8%) reports not practicing

Table 2. Frequences of G-Number of years supplementary feeding, due to lack of means. This dietary
of experience in beekeeping adaptation reflects a colony survival strategy during dry
G- Number of yearsof | ' | o rpoa | Cumulative, periods, consistent with FAO (2021) recommendations
experience in beekeeping % on the management of tropical apiaries.
1-5 ans > 33 333 In terms of bee health, all beekeepers identify at least
>-10ans 3 20.0 233 one disease, and 88% specifically mention the wax moth
10-15 ans ! 6.7 60.0 and Varroa destructor, the main parasites observed in the
15 et plus 4 26.7 86.7 region. Yet 35% of beekeepers claim to undertake no
Debutant 2 13.3 100.0 curative intervention, while another 35% resort to artisanal
Table 3. Descriptive statistics of beekeeping variables
Variable Type Valid sample size (n) Mean Median Mode Standard deviation
Number of modern hives owned Quantitative 15 9,67 3,0 3,0 8,45
Total number of hives owned Quantitative 15 21,60 17,0 - 16,92
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methods (tobacco smoke, verbena leaves, neem, regular
hive cleaning). The use of natural products remains limited
(11.8%), highlighting the low dissemination of modern
sanitary practices.

Honey harvesting periods extend mainly from
December to March, with peaks observed in February and
March. Some beekeepers also mention secondary harvests
in July and August, when environmental conditions are
favorable and local melliferous flora is abundant notably
with species such as: Inga vera, Leucaena leucocephala,
Moringa oleifera, Cocos nucifera L., and Roystonea regia
(O.F Cook).

Local perceptions of climate change. 88.2% of
beekeepers report having observed climate changes over
the past ten years. The main manifestations perceived are:

— Prolonged drought;

— Increased scarcity of certain melliferous species
(64.7%);

— Off-season blooming (58.8%);

— Later blooming (52.9%);

— Rising temperatures.

These phenomena cause a shift in production
cycles and a reduction in honey yields, confirming the
observations of Louinet (2020) on the southern region
of Haiti.

In terms of behavioral changes, 82.3% of beekeepers
note a decline in honey production and a decrease in the
bee population, while 52.9% report more aggressive bees.
These reactions are interpreted by beekeepers as signs of
thermal discomfort or ecological disorientation.

Impacts of extreme climatic events. Beekeepers
associate the degradation of their apiaries with several
extreme climatic events: prolonged droughts (82.3%);
storms or cyclones (70.6%).

These hazards lead to colony losses, hive destruction,
and a scarcity of melliferous plants. Some beekeepers
also report the scorching of flowers due to excess heat,
as well as the reduction of bee outings during violent
wind episodes, which directly affects pollination. These
observations are consistent with the projections of the
sixth IPCC report, which highlights the high vulnerability
of tropical beekeeping systems to the intensification of
droughts and cyclones.

Adaptation strategies implemented. Faced with
the climatic disruptions affecting beekeeping production,
beekeepers of the commune of Bonbon have implemented
several adaptation strategies combining traditional
knowledge and local innovations. These responses reflect
a desire to mitigate the effects of climate change on hive
productivity and the availability of floral resources.

1. Diversification and restoration of melliferous flora.
The most widespread strategy concerns the planting of
new floral species (88.2%). This practice, often carried
out collectively in certain localities such as Desormeaux
and Jean-Louis, aims to enrich and stabilize the availability
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of nectar and pollen throughout the year. Beekeepers
particularly favor trees with prolonged flowering such
as Inga vera, Leucaena leucocephala, or Moringa oleifera,
thereby contributing to strengthening the ecological
resilience of apiaries.

2. Improvement of beekeeping infrastructure.
Approximately 17.6% of beekeepers have undertaken
the strengthening or thermal insulation of hives to reduce
the effects of high temperatures. Additionally, some have
relocated their apiaries to more shaded areas (11.8%),
seeking to benefit from more stable microclimates less
exposed to violent winds or sunlight.

3. Local innovations and resilience practices. Beyond
these formal approaches, beekeepers develop endogenous
initiatives based on their empirical knowledge. These
include providing water points near hives to reduce hydric
stress on colonies, and regular cleaning of surroundings to
limit the proliferation of parasites and predators.

These practices demonstrate community and adaptive
resilience, rooted in local dynamics of learning and
solidarity. They confirm that beekeepers’” adaptive capacity
rests not only on external support, but also on their social
capital and traditional knowledge [17].

In summary, the adaptation strategies developed by
Bonbon’s beekeepers include:

— Planting new floral species (88.2%): collective
initiative in several localities (Desormeaux, Jean-Louis),
notably with long-flowering trees;

— Strengthening of hives (17.6%): improvement of
shelters to mitigate heat;

— Relocation of apiaries to more shaded areas (11.8%).

Beekeepers also mention local innovations, such as
the availability of water near hives and regular cleaning to
limit parasites. These adaptations attest to an endogenous
resilience based on empirical and community knowledge
[15].

Main difficulties and needs expressed. The
survey results reveal that beekeepers of Bonbon face a set
of structural, environmental, and technical constraints
that directly affect the sustainability of their activities.
Among the most frequently mentioned difficulties are the
decrease in honey production, a direct consequence of
the scarcity of floral resources and climatic disruptions,
as well as the lack of flowering aggravated by the intense
heat observed in recent years. Added to this is the recurring
presence of parasites, notably the wax moth and Varroa
destructor, which weaken colonies and compromise
the productivity of apiaries. Furthermore, a significant
proportion of beekeepers highlights the shortage of
appropriate beekeeping equipment, including the lack of
modern hives, embossed wax, and harvesting equipment,
which limits their ability to adopt modern and resilient
beekeeping practices.

Faced with these challenges, producers formulate
several priority needs to strengthen sector resilience.
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First, training on the management of beekeeping diseases,
cited by nearly 70% of respondents, appears as an urgent
necessity to limit colony losses and improve productivity.
Second, beekeepers call for material support in the
form of hives, technical tools, and basic resources, an
indispensable condition for sector modernization. Finally,
some suggest the creation of a local beekeeping research
and experimentation center, which would serve as a
training platform, scientific observation hub, and technical
innovation space adapted to the environmental realities of
the Grand’Anse.

These expressed needs fully align with the orientations
proposed by the FAO (2021), which recommend
strengthening local capacities, valorizing endogenous
floral resources, and promoting cooperation between
community actors and public institutions. Thus, the
constraints identified not only reflect the fragility of the
local beekeeping sector, but also reveal considerable
improvement potential, provided that technical and
institutional support is aligned with the real priorities of
rural producers.

Gender analysis and community dynamics.
Women beekeepers, though a minority in beekeeping
activities at the commune level in Bonbon, represent key
actors of social resilience, even though they encounter
greater barriers to accessing equipment and training. This
reality highlights the need for a gender-integrated approach
to beekeeping development policies, in accordance with
ecofeminist approaches [8, 16], which recognize the role
of women in the preservation of biodiversity and the
transmission of ecological knowledge.

Study limitations. As with any empirical research
conducted within a localized context, this study presents
several methodological and contextual limitations that
should be acknowledged to qualify its scope and guide
future research.

First, the relatively small sample size (17 beekeepers)
limits the statistical representativeness of the findings.
Although this sample allows for an in-depth understanding
of local realities specific to the municipality of Bonbon, it
does not permit generalization of the conclusions to the
entire Grand’Anse Department or to other beekeeping
regions in Haiti.

Second, the data are primarily based on self-
reported perceptions collected through questionnaires
and interviews. While such perceptions are essential for
capturing the social and symbolic dimensions of climate
change, they may involve subjective biases related to
memory, beliefs, or respondents’ expectations. Moreover,
the absence of direct climatic or biological measurements
(e.g., temperature records, rainfall data, precise honey
yields, or colony mortality rates) limits the possibility of
establishing strong empirical correlations between local
observations and broader environmental trends.
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Third, the short time frame of the study does not
allow for monitoring seasonal or multi-year variations
in the observed phenomena. Beekeeping dynamics and
climate change effects require longitudinal observation to
better identify structural trends and long-term patterns.

Fourth, certain contextual variables, such as floral
resource availability, plant—pollinator interactions, and
surrounding agricultural practices (e.g., pesticide use or
deforestation), were not systematically integrated into the
analysis due to technical and logistical constraints.

Finally, the limited representation of women
beekeepers (11.8% of the sample) restricts the scope of
the gender analysis. Although the ecofeminist perspective
adopted in this study provides preliminary interpretative
insights, further research specifically dedicated to women’s
experiences in the beekeeping sector would be necessary
to deepen this dimension.

Despite these limitations, the study retains strong
exploration and analytical value. It constitutes an initial
step toward an integrated understanding of beekeeping
resilience in a tropical island context and provides a solid
foundation for more extensive future research.

Conclusions

The observations conducted in Bonbon are consistent
with a broader regional trend documented in several
tropical countries. Climate change is affecting not only
the flowering cycles of melliferous plants but also colony
health and honey productivity. Limited access to modern
equipment, insufficient technical training, and the absence
of well-adapted apicultural policies further exacerbates the
sector’s vulnerability.

The adaptation strategies observed demonstrate
the resilience and local knowledge of beekeepers. These
dynamics reflect socio-ecological resilience in the sense
described by Folke (2006) and Altieri (2018), whereby rural
communities develop learning mechanisms and adaptive
capacities in response to climatic uncertainty. However,
these local practices remain insufficient without strong
institutional support. Training programs on bee diseases,
sustainable apiary management, and the diversification of
floral resources could significantly enhance the long-term
sustainability of Haitian beekeeping.

The gender analysis also highlighted the essential role
of women beekeepers, particularly in reforestation and
honey processing activities, despite their marginalization
in decision-making spaces. Their involvement reflects the
principles of ecofeminism [6, 16], which link ecological
sustainability to social justice and gender equity.

Overall, this study demonstrates the high exposure of
beekeeping in the municipality of Bonbon to the impacts
of climate change. Despite promising local adaptation
strategies, beekeepers continue to face major structural
challenges.
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MN3YYEHME NMPAKTUKW NYEJIOBOACTBA B YCNIOBNAX NSMEHEHNA KJTMMATA:
NPUMEP MYHULUVNAJINTETA BOHBOH, TANTU

[N4enoBoacTBO VrpaeT hyHaaMeHTanbHY0 porib B 06ecreqyeHy NpogoBoIsCTBEHHOV 6€301acHOCTY M COXPaHEHUN
bvopa3Hoo6pa3us, 0CO6eHHO B cernbckux parioHax anTtn. OgHako 3Ta [BesaTenbHOCTL BCE 6onbLLe noaBepraeTcs
BO34eNCTBUIO M3MEHEHWI KnmaTa. HacTosLee nccnegoBaHvie, npoBeaéHHoe B MyHuumnanutTete boH60H,
HarpaBsieHo Ha N3y4eHNE MECTHbIX MYEI0BOJHYECKMX MPaKTUK, BbISBIIEHNE OCHOBHbLIX BO3LAECTBUA N3MEHEHWS]
KnvmaTa Ha rn4efioBoACTBO W aHanm3 MexaHu3aMoB agantaymy, paspaboTaHHbix ndyenosogamu. [pyumeHsemas
MEeTOH0/I0r Vs OCHOBaHa Ha CMELLIaHHOM rogxoe, BkoyaroLyem onpoc 17 n4enoBo[oBs, nonycTpyKTypypoBaHHbIE
VHTepBbLIO 1 roneBble HabnoaeHus. Pe3ynbTaTsl nokaseiBakoT, 4To 65 % n4enoBo[oB Habnogamn cokpaLleHve
yseteHus, 59 % oTmedanu UBeTeHne BHe ce3oHa, a 82 % coobLumnm 06 ycuneHnm KNmMaTn4eCcKux pUckoB, BKITKOYast
MPOROIIKNTENbHBIE 3acyxu 1 6051ee MHTEHCUBHbIE LUTOPMbI. 3T MUBMEHEHWS MPUBOAST K CHUXEHWIO MPOUN3BOACTBa
MéEza, COKPAaLLEHWIO YYCITEHHOCTY MYEINHbIX CEMEV M MOBLILLIEHWIO arPeCCUBHOCTY KOMOHWA. B oTBeT Ha 3T nameHe—
HUs1 60MbLLMHCTBO M4Ye10BOA0B MNPUMEHSIOT PasnuyHbIe cTpaTeruy agantaumm, Takme Kak rnocagka bonee
3aCcyx0yCTON41BbIX MELAOHOCHbIX PACTEHWI, BOMNONHUTENIbHOE KOPMIIEHUE MYETNHbIX CEMEV 1 NepeMeLLeHNe YbeB
B bornee 6naronpusTHbLIE PavioHbl. TeM HEe MEHEE COXPaHAOTCS OrpaHNYeHns, BKI0Yas HEOCTaToK NoaxoasLLero
r4en0Bo44eckoro 060py[oBaHVsa N HEXBATKY Crieymani3npoBaHHOro 0by4eHysi no 3aboneBaHnsIM M4érn.
Viccneposarvie nog4épkmBaeT HE06X0[UMOCTb YKPENIEHUS TEXHWHECKOro 1 MHCTUTYLMNOHAaNbLHOMro noTeHymana
M4e510BOA0B W MHTEr paLumm KnumMaTn4ecko YCTOMYMBOCTY B MONMTUKY Pa3BUTUSA CESIbCKMX PAVIOHOB C LierTbo
MPOABUXEHWS YCTONYNBOro MN4YeI0BOACTBA, /1yHLUIE NPUCTIOCOBIIEHHOr0 K TEKYLLIMM 3KOMOrMYecKnmM peanmsm.

Key words: n4enoBoAcTBo, yCTOI7I‘-|I/IBOCTb, Me[JoHOCHada n4yena, n4enoBofbl, agantauyua.
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This study examines the socio-economic and environmental impacts of coffee-based agroforestry systems (AFS) in the Despagne
community, Haute Voldrogue, Jeremie, Republic of Haiti, an area highly vulnerable to climate change and environmental degradation.
Using a mixed and participatory research approach that combines household surveys, focus group discussions, and field observations,
the study highlights the critical role of diversified agroforestry systems in promoting ecological restoration, strengthening food security,
and enhancing income diversification among rural households. Results indicate that farmers” monthly incomes range from 10,000
to 75,000 HTG, depending on land size, crop diversity, and market access. Agroforestry plots integrating coffee with bananas, yams,
vegetables, and various fruit trees significantly contribute to soil fertility restoration, improved moisture retention, and biodiversity
conservation. These diversified systems also reduce vulnerability to climate variability by stabilizing yields and providing multiple
sources of food and income throughout the year. However, several structural challenges persist. The predominance of older producers
aged between 40 and 65 years, limited youth involvement in agriculture, weak extension services, and geographical isolation continue
to hinder long-term sustainability and access to profitable markets. In addition, climate instability, recurrent soil erosion, and
the spread of coffee leaf rust disease further exacerbate production risks and threaten farmers’ livelihoods. Despite these constraints,
the community perceives coffee agroforestry as a transformative strategy for resilience, sustainable land management, and inclusive
local development in vulnerable rural regions.

KnioueBble cnoBa: coffee agroforestry, rural resilience, food security, ecological restoration, income diversification, community participation.

Introduction

Coffee-based agroforestry systems are essential
for strengthening the climate resilience of Haitian rural
communities, as they effectively integrate agricultural
production, natural resource conservation, and the
diversification of farmer income. Rural communities
generally face multiple vulnerabilities, including soil
degradation, climate instability, and economic insecurity.
These systems represent a promising alternative for
reconciling local development with environmental
sustainability [2, 3].

The choice of the Despagne community a locality in
the 2nd communal section of Haute Voldrogue, Jérémie
for this research is justified by the farmers’ long-standing
experience in experimenting with this approach. This
community is characterized by a strong dependence on
coffee production grown within traditional agroforestry
systems that integrate various woody and food-bearing
species. However, the real impacts of these systems on
producers’ living conditions and the local environment
remain poorly documented.

The FNGA (Fondation Nouvelle Grand’Anse),
which provides a crucial contribution to the development
of this system in the Haute Voldrogue communities
(including Despagne), seeks to demonstrate the
benefits of introducing coffee agroforestry for ecological
restoration, income diversification, and the improvement
of living conditions for rural families, all while relying
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on a participatory approach that actively involves local
actors.

This study aims to analyze the socio-economic and
environmental effects of the coffee agroforestry system
practiced in this community through a participatory and
contextualized approach. It is based on field data collected
from producers, combining quantitative indicators
and local perceptions to shed light on the dynamics of
resilience, sustainability, and agro-environmental justice
at the community scale.

In Haute Voldrogue, coffee cultivation was once
widespread, associated with fruit trees (notably citrus),
forest trees such as the sucrin (Inga vera W) for shade,
and food crops. This production played a crucial role in
the family economy of the area. Traditionally, farmers
developed coffee cultivation according to the “Creole
garden” (jardin creole) model near their homes. These
gardens were consistently dominated by high biodiversity,
guaranteeing the ecological and food resilience of farming
families in Haute Voldrogue.

Starting in the 1990s, coffee production previously a
vital source of income for residents living on the northern
slopes of Macaya Park experienced a major decline due to
climate change. This has turned this communal section into
a marginal coffee production zone within the Grand’Anse
department. Extreme events such as hurricanes, floods,
and landslides have negatively impacted the coffee
production system. Furthermore, rainfall variability has
destabilized seasonal forecasts, causing shifts between
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prolonged droughts and periods of excessive rain. This
climate instability significantly hinders the flowering and
ripening of coffee cherries in the area.

Other environmental factors considered in this study
include:

— Loss of biodiversity due to excessive tree cutting,
affecting plant pollination;

— Loss of the “buffer effect” due to the absence of
shade and vegetative cover, which are essential for reducing
climate stress and pest proliferation;

— Soil erosion, reducing water retention capacity;

— Coffee Leaf Rust (Hemileia vastatrix), a fungal disease
spreading during the wet season;

—Knowledge gaps regarding the regeneration of aging
coffee plants and a lack of “green technology” practices to
improve soil productivity.

Regarding rural resilience and local challenges in
Despagne, these issues are exacerbated by increasing
pressure on available natural resources. Climate instability,
ecosystem degradation, and weak socio-economic
structures pose major risks to the transfer of agroforestry-
based production systems to future generations without a
thorough revision of social dynamics.

This work seeks to analyze the impact of the
various ecosystem services provided by the coffee-based
agroforestry system on farmers in the community of
Despagne, 2nd section of Haute Voldrogue, Jérémie .

International coffee agroforestry. On a global scale,
coffee agroforestry is recognized as a major strategy for
biodiversity conservation and climate change adaptation.
Somarriba et al. (2013) highlight that these systems provide
essential ecosystem services, such as carbon sequestration
and microclimate regulation, while diversifying income
through the association of food crops and timber. However,
literature points to a major limitation: a decrease in coffee
productivity under dense shade compared to full-sun
systems, requiring a delicate technical balance [6,1].

The Coffee Sector in Haiti and the Grand’Anse
Context: In Haiti, coffee cultivation is historically rooted
in the “Creole Garden” model, ensuring food resilience [5].
However, diagnostic studies (INCAH, 2022) reveal a deep
crisis linked to coffee leaf rust and extreme weather events.
In the Grand’Anse department, recovery is complicated
by soil degradation and aging plantations [1, 4]. Existing
research often focuses on technical production aspects,
leaving a gap in documentation regarding the real
socio-economic impact of agroforestry system (AFS)
rehabilitation on rural households.

Materials and methods

Our research follows a case study approach focused
on analyzing the effects of coffee-based agroforestry on
family farming in Despagne. This approach, led by the
FNGA in the area, seeks to strengthen socio-economic
and environmental resilience by contributing to the

32

ecological restoration of communities in the buffer zones
of the northern slopes of Macaya Park through the revival
of coffee production.

The methodological approach adopted for this study
is a mixed-methods approach. To obtain a comprehensive
understanding of coffee agroforestry systems in Despagne,
we combine descriptive quantitative methods with
qualitative insights from open-ended responses, direct
observations, and institutional documents. This allows
for the triangulation of data from structured surveys with
contextual information and farmer perceptions.

Results and analysis

At the Despagne community level, plot distribution
occurs across a topographic variability ranging from 870
to 1,075 m (Average altitude = 973 m). This altitudinal
variation has fostered the creation of microclimates
conducive to coffee-based agroforestry systems and
ecological resilience. Furthermore, based on geographic
coordinates collected across eight (8) communities in
Haute Voldrogue, a geographic dispersion was observed,
resulting in a homogeneous and representative coverage
of the coffee-based agroforestry approach throughout the
communities of the northern slopes of Macaya (Fig. 1).

Despite the importance of this system for the
second section of Haute Voldrogue, and in contrast to the
involvement of women, youth engagement in the process
remains a challenge to ensuring the future resilience of
the system and innovation within the agricultural sector.
The predominant age group involved in the development
of coffee-based agroforestry systems in Haute Voldrogue is
between 40 and 65 years old. This reality is concerning for
the future of agriculture in the area and reflects a low level
of commitment from young people toward agricultural
activities. Concerns regarding the transmission of
knowledge and the sustainability of the approach currently
being developed are well founded (Fig. 2).

The fact that farmers hold small estates means
that the established plot sizes are subject to significant
variation, ranging from 1300 to 5063 m?. This helps
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Fig. 1. Altitudinal distribution and geographical
dispersion of coffee plots in Haute Voldrogue
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Fig. 2. Age structure of coffee producers and youth involvement in the Despagne community

us understand that the agriculture being developed in
Despagne is small-scale, due to the land fragmentation that
is dominant within this community. 95% of the plots are
characterized by moderate shade. This absence of dense
shade is explained by the influence of technical support
received by farmers to improve coffee productivity and
increase ecosystem services in the area (Fig. 3).

However, in this context of climate change, which is
accelerating the climate vulnerability of Haiti’s agricultural
sector, extreme events including hurricanes remain the
most concerning environmental constraint for farmers,
alongside the vulnerability of their plots to diseases and
pests. To analyze the added value of the coffee-based
agroforestry system on biodiversity in Haute Voldrogue,
three main themes were prioritized: crop diversity,
ground cover, and climatic conditions. The combination
of direct observations and experience-sharing from
agricultural practitioners in Despagne demonstrated a
positive improvement of the established system in soil
reconstitution, increased soil moisture, optimized plot
yields, and diversification of income sources through crop
association.

This positive perception of the system is explained
by the intelligent association of banana trees (providing
temporary shade for coffee plants and economic value)
with vellow yam (D. cayenensis), vegetable crops, and fruit
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Fig. 3. Typology and shade levels of agroforestry farms
in Despagne
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and forest trees. Sweet potatoes and squash (giraumon) are
strategically introduced to ensure ground cover during
the implementation phase of the system and to generate
income. This diversity of associated crops constitutes
an essential lever for the socio-economic and ecological
resilience of the Despagne community, which shows strong
community support for the approach.

However, optimizing yields in vegetable production
is far from a reality due to climate variability. Since
the growth phase of the system, certain crops, such as
cabbage, for example, have not been tolerant due to
shade levels and humidity. Catimor, Typica, and Castillo
are the coffee varieties introduced into the farmers’
plots for their adaptation capacities in the area and their
resistance to different climatic conditions. Regarding the
diversification of the vertical structure of the plots, 85%
of the cases studied feature a tree layer, 80% feature a
shrub layer combined with the tree layer, and 60% feature
a herbaceous layer associated with the first two. This
vertical configuration within the plots results in multiple
ecological functions of the system and the resilience of this
community’s agriculture against various climatic hazards.

In relation to the massive scaling-up of the coffee-
based agroforestry system in Haute Voldrogue over several
years, the economic impacts of this system require further
in-depth study. The data collected showed that the monthly
income of farmers at the time of the study varied between
10,000 and 75,000 HTG. This disparity is linked to the
land inequality existing in the area. Meanwhile, market
access remains a major obstacle for all communities on
the northern slopes of Macaya Park. This inaccessibility is
linked to the isolation (enclavement) of these communities.
We observed a consensus regarding this concern among
all farmers interviewed, highlighting the urgent need to
establish marketing support mechanisms and innovative
market access for communities living in the Macaya
buffer zones. Addressing this major structural obstacle
is essential to valuing the production of the established
system notably coffee, which is already in the production
phase and improving farmer incomes.
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Conclusions

The coffee-based agroforestry system developed in
Despagne is driven by community engagement alongside
the responsibility of the FNGA to revive coffee production
within the communities of Haute Voldrogue. This strategy
serves as a transformative vector for the local economy
and the social dynamics of Despagne. However, structural
issues must be addressed with rigor to ensure the long-term
sustainability of this production approach. To maximize the
impact of this initiative, youth engagement in the future of

— Development of market access infrastructure for
the farmers of Haute Voldrogue;

— A massive re-education plan across all Haute
Voldrogue communities focusing on sustainable agricultural
practices based on green technology;

— Valorization and documentation of the impacts
of the coffee-based agroforestry system on the farming
families of the Despagne community;

— Strengthening the integration of local knowledge
with the various practices of the approach to ensure
broader community resilience.

the approach is crucial. Based on the various monitoring
activities and collected data, we recommend:
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KO®E, ArPOJIECOBOACTBO N YCTONYNBOCTb OBLUVH:
BbI30Bbl N NEPCMNEKTUBbI B AECMNAHE, XXEPEMW, PECNYBJINKA TAUTN

[aHHoe viccrnepnosaHve paccmaTtpyBaeT coLmansHO—3KOHOMUYECKME Y 3KOI0rMYecKye nocne[cTBys arponecoBon—
4eCcKMX CMCTEM Ha OCHOBE Kogbe B coobLecTse [ecnaHb, BepxHsasa Bonbgpor, XKepemu, Pecrniybrivka antn —
PEervioHe, XxapakTepu3yoLLEMCS BbICOKOW YA3BMMOCTbBIO K UBMEHEHWIO KITMMATa 1 3KOI0rMYecKovi Aerpapaumm.
Vicrionb3ys cmeLuaHHbIv v napTucunaTuBHbIV MCCe[0BaTeNbCKUMA NOAX0A, BKIHOYatoLLMYi ONpPoChk! JOMOX03SMCTB,
cbokyc—rpynmnoBbie 06CyXAeHVS 1 MoneBble HabMoAeHVs, ICCNeA0BaHVe NOQYePKVBaET KITOYEBYHO POSib AUBEPCU—
hVLMpPOBaHHbIX arpoecoBOAYECKMX CUCTEM B COAEVICTBIM 3KONIOrM4eCKOMY BOCCTaHOBIIEHWIO, YKPEreH/ Mpo[o—
BO/IbCTBEHHOW 6830M1acHOCTY 1 AVBEPCUGpVIKALMM [OXO[0B CEeNbCKUX AOMOX03aVCTB. Pe3ynbTaTkl MoKkasbiBatoT,
4T0 exemecsayHble goxofbi hepmepos Bapbupyrotes ot 10 000 go 75 OO0 ryppoB B 3aBUCYMOCTY OT pasmepa
3eMerbHbIX y4acTKOB, pa3Hoo6pasvs KynbTyp v AOCTYra K pbiIHKaM. ArponecoBo[4YeCKUe Y4acTKu, MHTErpyupyroLLme
Koghe c baHaHamu, AMCOM, 0BOLLAMM v PA3TNYHbIMY (OPYKTOBLIMU AEPEBLSIMU, CYLLIECTBEHHO CIIOCO6CTBYIOT BOCCTa~
HOBIEHWIO MI0A0POAMS MOYB, YAYYLLIEHWIO YAEPXaHWs BAary 1 coxpaHeHuo 6uopasHoobpa3aus. 3ty ausepcugmnym—
POBaHHbIE CUCTEMbI TAKXKE CHUXKAIOT YSI3BUMOCTb K KITMMATUYECKON M3MEHYNBOCTY 3@ CHET CTabUnM3aumm ypoxamn—
HOCTU 1 06ecrneYveHnss HECKOMbKYX MCTOYHWKOB MPOA0BONLCTBUSA U OX0A0B B TeYeHne roga. OaHako coxpaHaeTcs
pAA CTPYKTYpHbIX npobnem. [NpeocbnanaHve npovnssoauTenen ctapLuero Bospacta (o1 40 no 65 net), orpaHyu4yeHHoe
y4acTvie MOOfEXHM B CEIbCKOM X035MCTBE, Criaboe pa3BuTveE KOHCYbTaLUMOHHBIX CYX6 v reorpagmyeckas n3onm—
pOBaHHOCTb MPOJOIIXKAKT MPENATCTBOBATL AOrOCPOYHOV YCTONYMBOCTY M JOCTYNY K NPMbbIbHBLIM pbiHKaMm. Kpome
TOro, KnMMmaTuyeckasi HecTabunbHOCTb, MOBTOPSAOLLESICS 3P03Ms 048 Y pacrpocTpaHeHue 60me3HN KogherHbiX
pacTeHV — pXaBy4uHbl KOGEHOro iMcTa — AONONHUTENNBHO YCUIMBAKOT MPOU3BOACTBEHHbIE PUCKU U YrpoXaKT
CpeAcTBaM K CyLLecTBOBaHWO hepMepoB. HecMoTpsi Ha 3T orpaHuyeHusi, CoobLLecTBO paccMaTpyBaeT
arponiecoBo[CTBO HA OCHOBE KOghe Kak TpaHChopMaUMOHHYH0 CTPaTErIo MOBbILLIEHVS YCTOWYMBOCTU, YCTONYMBOIrO
yrpaBneHvisi 3eMesbHbIMY PECYPCaMM N MHKITKO3UBHOIO MECTHOM0 Pa3BUTUSA B YA3BUMbIX CESIbCKUX PErvOHaXx.

Key words: KOdJeMHOE arponecoBOACTBO, YCTONYMBOCTb CEMbCKUX coobLLecTs, npoaoBONbCTBEHHAA 6e30macHoCTb,
3Konormn4eckan pecrtaspauymua, JJ,I/IBEpCI/IL'bI/IKaLlI/IH [0X0[0B., y4acTtne coobLecTBa.
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Mompeb6neHue n10008 A60HU U epywiU 3HAYUMebHO yy4uiaem obuee cocmosHue 300p08bA U u3uYecKyto opmy, nossiwiaem
ycmoUiyusocms opeaHu3Ma Yyenoseka K HebaazonpusmHbiM pakmopam sHewHel cpedsl. buoxumuyeckuli cocmas nn100os 8o
MHO2OM 3aBUCUM OM 2eHemuYecKux ocobeHHocmell copma, Mecma 8bIpalyuBaxus u yciosuli BezemayuoHHo20 nepuoda. Llens
uccnedoBaHus — nposecmu OyeHKy 6UOXUMUYECK020 cOCmasa ni0008 HOBbIX U NePCNeKmUBHbIX COpMoB A6I0HU U 2pywiU, NOYYUBLILX
XOPOLWYIO Xapakmepucmuky no 6Uo02UYecKUM U X03ALCMBeHHO-UeHHbIM NPU3HAKAM, C Ye/iblo Bbl0eNeHUs Iy Lux 2eHOmunos
0/15 NPOMbILUAEHHO20 BbIPAUUBAHUSA U UCNOIb30BAHUSA 8 CENEKYUU HA yay4YUeHUe XUMUYecKo2o cocmasa niodos. MccnedosaHus
nposodunu 8 nepuod ¢ 2021 no 2025 2e. Ha onbimHbix ydacmkax ['bY CO HUN «)ueynesckue cadbl». 06bekmom u3yyeHus Cayxuiu
nno0sl 10 copmos s6n0Hu u 12 copmos epywu cenekyuu FBY CO HAN «XKuaynesckue cadvl» u Opyaux opearuzayud. OyeHKy
6UOXUMUYECKO20 COCMABA na0008 NposodUIU 8 COOMBEMCMBUU € 06WenpuHAmMsIMU MemoOuKamu. B pesynibmame nposedeHHbix
uccnedosaHuli ycmaHosaeHo, 4mo 8 ycaosusax necocmenu CpedHezo [1080KbS 8 3aBUCUMOCMU OM COPMA U NO200HbIX YCA0BUL
Be2emayLUoHHo20 nepuoda 8 nnodax AbnoHu bonee 12,0 % caxapos Hakanausatom copma llamams Kedpura, KpacHoznuHckoe,
Kyti6biwesckoe, CuHan camapckuli u Mask [logosxbs, 8 nnodax epywu 6onee 10% — copma anuara, Bomkaxka, BonwebHuya u
Jap Xueynel. Haubonswas eapmoHuyHocms 80 8Kyce a6n0k (CKN=20-30 o.e.) xapakmepHa 01 niodos copma CuHan camapckudi.
B nnodax epywu copmos Mapwan Xykos, Bomkanka, BonwebHuya, Myckamka, [lapeHka, bepeamom camapckud, enanHas u
CkpomHuya caxapokucnomusil uHoekc (CKU) npessiwaem 50,0 0.e. u OHU UMEIOM APKO BbIPAXeHHbIl CIa0KuUl BKYC, 0COOEHHO
3mo xapakmepHo y nnodos copmos [Japerka, XenanHas u Mapwan ykos.

KnioueBble cnoBa: 7610Hs, rpyLua, CoOpT, Cyxue BewecTBa, caxapa, TMTpyeMas KMCN0THOCTb, CaXapOKWUCNOTHbIN MHAEKC, aCKOp6MHOBaH Kucnota.

BBeaenne

[MoTpebaenne GPyKTOB 1 OBOMIEN B AOCTATOMHOM
KOAUYECTBE 3HAYUTEABHO YAyUIlIaeT oOIlee COCTOSHUE
3A0POBBst 1 PU3IIECKYIO (POPMY, TTOBBIIIAET YCTONIMBOCTD
OpraHm3Ma YeAOBeKa K HeOAarompusiTHbIM (haKTOpam
BHEIITHEH CPEABI, TIO3BOASCT IIPEAOTBPATUTD CEPACUHO-
COCYAMCTbIC 3a00ACBAHNS 1 IIPEKACBPeMEeHHOe CTapeHne
opranusma [3, 9]. CoraacHo peKOMeHAANsIM BeeMnpHOT
OPTraHM3AlNK 3APABOOXPAHEHUS, AAS MIOAYUEHUS II0-
AOPKUTEABHBIX PE3yAbTATOB C TOUKM 3PEHUS 3A0POBDLS U
TIMTaHsT HEOOXOAMMO TTOTPeOASTh He MeHee 400 T T1A0AOB
71 OBOIIIEH B ACHDB. Ha AOATO TTAOAOB SIOAOHI OT MIPOBOTO
[IPOM3BOACTBA BCeX PPYKTOB IIPUXOANTCst 0K0AO 10% [4].
Esxeroanoe motpeOAeHME TIAOAOB B CPEAHEM AOASKHO CO-
CTaBASITh He MeHee 75 KT, B TOM 4mncAe: I0A0K — 35—41 kT,
Tpym — 3-5 K.

B 3aBucHMOCTI OT COPTA U YCAOBUU BBIPAIIMBAHIS
CBeJKMe ITIAOABI I0AOHU coaepskar 12,5-16,0% cyxux
Bemects, 11,5-14,5% yraesoaos, 2—3% KaeT4aTKH,
0,1-0,25% munepaabhbix Betiects, 0,6—1,1 % reKTrHOBBIX
BEIIeCTB 1 AO 1,2% Pa3sAMIHBIX KUCAOT. V13 MakpoaAeMeH-
TOB B s10A0Kax coaeprrutest kaamit (80-320 mr%), hocdop
(9-23 mr%), raaprmit (3—16 Mr%), kpemunit (2—5 Mr%),
maruuit (3-9 Mr%), 13 MUKpo3AeMeHTOB — 60p (210-240
MKTr%), aatomuHuit (80—110 mMrr%), mapranert (27-85
MKT%), MeAb (8—65 Mrr%), mmHk (35-140 Mxr%). Co-
AeprkaHve BuTamMuHa B B i0A0kax coctasastet 0,01-0,025
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Mr%, sutamuna B, — 0,007-0,015 mr%, Butamuna B,
— 3,0-3,5 mr%, BuramMuHa B, — 0,10 Mr9%, BUTAMUHA
B, — 0,030-0,085 mr%, sutamuna B, — 4,5-17,5 mr%,
sutamrHa C (ackop6uHOBast kucaota) — 2,6-31,0 mr,
putamuna E — 0,45-0,65 mr% [7].

TTAOABI TPYIIU TI0 XUMUIECKOMY COCTaBY OAM3KU K
[IAOAAM SIOAOHMU 1 BBICOKO TIEHSITCS 33 BKYCOBbIE 1 TEXHOAO-
ruYeckrie KadecTsa. baaroaapst HU3KOM KUCAOTHOCTY NMe-
10T BbICOKM (0T 35 A0 100) caxapOKMUCAOTHBII MHAEKC 1 Ha
BKYC KaXKyTCs OOACE CAAAKVMU, HECMOTPSI HA OAMHAKOBOE
VAWM A@XKe MeHbIIlee COAepIKaHne caxapos. [TAOABI Tpy1IU
COAepPYKAaT MHOTO TIOA€3HBIX AASI Y€AOBEKd IUTATEAbHBIX
1 GUOAOTMYECKM aKTUBHBIX TIPUPOAHBIX BEIECTB aHTHU-
OKCUAAHTHOTO AeficTBUst [6]. Haamume B maoaax rpyum
apOyTHHA, KOTOPOTO HET B APYIUX (PPYKTax, AeAdeT UX
ere 6oaee tieHHbIME [1].

B 3aBUCHMOCTM OT COPTA U YCAOBUI BBIPAIIINBAHUS
CBEJKIE TIAOABI TPYIII coAeprKaT 14,5-16,5% cyxux BeliecTs,
12,5-15,0% yraeBoAos, 2,5-3,0% kaetuatku, 0,25-0,35%
MuHepaabHBIX BemiecTB 1 0,10—-0,15% pasamuHbIX KuC-
AOT. VI3 MAKPOIAEMEHTOB B TPYIIAX COAEPKUTCS KAAUN
(105-150 mr%), pocdop (11-17 mr%), kaabrmit (10-18
Mr%), kpemuuit (3,0-5,5 Mr%), maruuit (7—12 mMr%), cepa
(5,5-6,5 Mr%), 13 Mukposaemertos: 60p (120-135 Mrr%),
aatomuauit (105-120 mrr%), mapraten (50-65 Mrr%),
MeAb (80-120 Mrr%), pyouanit (42—48 mMrr%), cTpoH-
it (64-70 mxrr%), kobaast (9,0-11,0 MKr%), BaHaaun
(4,5-6,0 Mrr%), Hukeab (16—-18 Mxr%). [1a0AbL rpy1Iy He
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TIPEACTABASIIOT IIEHHOCTb KaK NCTOUHMK BUTaMHOB. Coaep-
JKaHMe acKOpOMHOBOI KUCAOTHI (BuTamuH C) cocTaBasieT
4,5-6,0 Mr%, Butamuna B, — 4,0-5,5 mr%, Butamuna B,
— 6,5-8,0 Mrr%, sutammuna K — 4,0-5,0 Mxr%. B rmaoaax
coaepskutcs 80-220 Mr% AyOUABHBIX BEIECTB, KOTOPbIE
TIPUAQIOT TPYILIAM BsDKYIIMI 1 TEPIIKOBATHIN BKyC. IIpun
CO3peBaHNN AyOMABbHBIE BEIIECTBA IEPEXOAST B APyrue
COCAVHEHNSI, TEPIIKOCTh TPy ITporiaAaet [2].

O11eHKa HOBBIX COPTOB SIOAOHM U TPYIIN TIO OHO-
XUMUYECKOMY COCTaBY TAOAOB Pa3AMYHOIO COPTUMEHTA
IPY BBIPAIIMBAHUN B yCAOBMSIX AecocTer Cpeanero Tlo-
BOAXKDSL SIBAACTCsL aKTYaAbHOM 3aAa9eil, IPEACTABASICT, KaK
HAyUHBIN, TaK ¥ TPAKTUYECKNI NHTEPEC, TIOCKOABKY I10-
3BOASIET BHIOPATD HAMOOAEE TIEPCIIeKTUBHbIC HATTPABACHIS
MX CeACKIIMOHHOTO NCTIOAB30BaHMSL.

LleAb MCCACAOBAHMS — TIPOBECTU OLIEHKY OGMOXUMU-
YeCKOTO COCTaBa TIAOAOB HOBBIX 11 TIEPCIIEKTUBHBIX COPTOB
SIOAOHI 1 TPYILIN, TTOAYYMBIINX XOPOIITYIO XapaKTePUCTIKY
110 6MIOAOTUYECKIM 1 XO3SICTBEHHO-TICHHBIM ITPU3HAKAM,
C LICABIO BBIAGACHMS AYHUIINX T€HOTUIIOB AAsL TTPOMBIIII-
ACHHOTO BBIPAIIMBAHNS 11 MICTIOAB3OBAHNUS B CEACKIIMN Ha
YAYHIIIeHIE XIMIUYEeCKOTO COCTaBa MAOAOB.

MaTepnaA 1 METOABI UCCACAOBAHUA

ViccaeaoBaHUsT IPOBOAMAMCH B Tiepuoa ¢ 2021 1o
2025 IT. Ha OMBITHBIX yYacCTKaxX IO M3Y4YeHWIO CeMed-
KOBBIX KyApTyp B ['BY CO HNU «’KuryaeBckue CaAbl».
OO6DbeKTOM M3ydeHUs IOAOHN CAYKUAU TIAOABL 8 COPTOB
ceaeximu ['BY CO HUU «>Kuryaesckue caasi» (Kytyso-
Bell, Kyioonmesckoe, [Tamsrs Keapuna, Kpacnorannckoe,
Cnapranert, Cknd, Cuxan camapekuit, Masik [ToBoaXKbst)
n 2 copros BHUMCTIK (TToaapok Yunreato 1 OpanHka).
CpeAr TeHOTUTIOB TPYIIN aHAAMBUPOBAAN TIAOAR 11 copToB
ceaexiu ['BY CO HUM «Kuryaesckue caasi» (Mapruaa
JKyxos, [aanana, Boaskanka, Boamme6nuria, Aap JKuryaeit,
MyckaTka, Aapenka, bepramor camapckuii, 2Keaannas,

Crpowmtuntia, Kpuctuna) u copra YmKoBCKas — CEAeKLINY
PTAY-MCXA mm. K. A. Tumupsizesa.

OmnpeaeaeHNe CyMMBI CYXUX BEIIECTB IIPOBOAUAU
o FOCT 28561-90 «IIpoAykTbl TiepepaOOTKI TIAOAOB 1
OBOILIeN. MeTOABI OTIPEACACHVISI CyXIX BEIIIECTB UAY BAATH»,
pactBopumbIx cyxux Bemmects (PCB) — mo I'OCT ISO
2173-2013 «IIpoaykTsl 1iepepaboTKy GPYKTOB U OBOLIIETL.
PedparToMeTpruecKuil METOA OTIPEACACHNSE PACTBOPUMBIX
CYXUX BeIIeCTB», OOLIIeH (TUTPYeMOil) KUCAOTHOCTU — 110
TOCT ISO 750-2013 «ITpoAykTsl riepepaboTKU PPyKTOB
n osomieil. OnpeAeAeHNe TUTPYEMON KMCAOTHOCTUY,
ackop6unoBo Kucaotsl (Butamut C) — 110 TOCT 24556-
89 «ITpoayKTbl TIepepaOOTKI TTAOAOB 1 OBOILE. MeTOAbBL
omnpeaeaeHus: BuTamuta Cy». OOpaslbl IIAOAOB s0AOHU U
TPYIIN U3y4aeMbIX COPTOB AASl OTIPEACACHUs UX OMOXN-
MHYECKOTO COCTaBa MPEAOCTABACHDI K.C.-X. H., BEAYIINIM
Hay4HBIM COTpyAHUKOM A. A. Ky3He10BbIM.

PesyabraTsl uccaeAoBaHUs
U uX 00Cy’KACHHE

AASl TIPOMBIIIIACHHOTO BBIPAIINBAHMSL IOAOHI U T10-
Ay4eHUsl MACAABHOTO TOBAPHOTO COPTa B €BPOIIEVICKON
yacTy Poccumt Hy KHBI COpTa € COAepPIKaHMe B MSIKOTH TIAOAQ
caxapos 6oaee 10%, ackopOMHOBOI KUCAOTEL — Ooaee 15
Mr%, opranndecknx Kucaot — meree 1% [10]. TTpu Bbi-
pamusanun s6A0HM B miepuoa ¢ 2021 o 2025 . B ['BY
CO HMU «JKuryaeBckue CaAbl» B TOTOAHBIX YCAOBMSIX,
CAOYKMBIINXCS T10 TIePHOAAM POCTA U PA3BUTHS PACTEHNII,
CyMMa CyXMX BEIIECTB B [IAOAAX U3MEHAAACH B OTAEAbHbIE
roast oT 13,92% y copra Ckud ao 20,39 % y copra Ila-
wsTh Keapuaa (mab6a. 1). HanGoabliiee KOAUIECTBO CyXnX
BEIIIeCTB OTMEYAeTCsl B ITAOAAX COPTOB KpacHoramHckoe,
Cnapranen, Cunan camapckuil 1 Masik TToBoAXKbsI.

Coaeprkanue oOmiero Koandectsa caxapos B 100 T
CBIPOTI MSIKOTH TIAOAOB SIOAOHU M3MEHSIAOCH OT 9,47 % (copT
TToaapok Yunteaio) Ao 14,42% (copt KpacHoramntHckoe).
boaee 10% caxapos B CbIPOi1 MSKOTH TIAOAQ, YTO TPEOYeTCsI

Ta6n. 1. buoxuMUyeCKmii CocTae NoA0B A6N0HU Npu BbipawmeaHum B ycnoeuax FbY CO HUU «Kurynesckue capbi»
(nepwmop c 2021 no 2025 rr.)
B cbipoil Macce MAKOTH T1AOAG
Copt CymmMma cyxux Pactsopuie O61ee koarye- Turpyemast Caxapo-KucAoT- Ackopburosaz
BeIecTs, % cyxme Bf Tuectea, CTBO caxapa, % | KHCAOTHOCTD, % HBII NHAEKC KicAoTa (BuTanmH
% C), mr%
TToaapok Yuureaio™ 15,58-16,01 11,84-13,92 9,47-11,03 0,58-0,84 13,25-16,33 4,21-13,43
Opannka® 16,02-18,02 13,29-16,04 10,63-12,83 0,30-0,44 29,16-35,43 10,27-12,78
[Mamsats Keapuma® 16,33-20,39 13,71-18,00 10,97-14,40 0,27-0,43 33,49-40,63 4,83-4,98
Kpachorannckoe™* 18,76-20,17 15,12-18,02 12,10-14,42 0,26-0,27 44,82-55,46 3,10-10,38
Kyu6bimesckoe 17,25-18,18 14,33-16,49 11,46-13,19 0,30-0,36 31,83-43,97 6,48-11,47
Kytysosen™ 16,44-17,79 13,86-13,97 11,09-11,18 0,51-0,68 16,44-21,75 3,68-8,86
Cnapranen™ 18,24-19,23 14,43-16,11 11,54-12,89 0,34 33,94-37,91 4,74-5,68
Crud* 13,92-16,82 12,90-13,91 10,32-11,13 0,30 34,40-37,10 3,29-5,12
Cunar camapckui ™ 19,16-20,03 16,21-17,84 12,97-14,27 0,48-0,64 22,30-27,02 7,56-11,12
Mastik [ToBoaKbs** 17,79-19,48 15,71-16,87 12,57-13,50 0,25-0,40 33,65-50,28 8,40-11,11
* AaHHbIe 33 ABA TOAQ.
** AaHHbIE 32 TPU TOAd
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AASL IA€AABHOTO TOBAPHOIO COPTA IIPU IIPOMBIIIACHHOM
BbIpaIBaHuy 0A0HU B EBporeiickoit yactu Poccun, oT-
MEYEHO B [AOAAX IPAKTUYECKU BCEX U3yYaeMbIX COPTOB.
OaHaKo, HaOOADBIIIee KOANIeCTBO caxapos (12% u Goaee),
KaK IIPaBUAO, HAKAIIAMBAETCS B [AOAAX COPTOB [lamsTh
Keapuna, Kpacnorannckoe, Kyiopimesckoe, CuHan ca-
Mapckuit 1 Masik [ToBoAXKDsI.

OAHMM M3 Ba’KHBIX TTOKa3aTeAell KauecTBa TMAOAOB
SIGAOHM SIBASIETCSI BKYC. BKyCOBbIE Ka4eCTBa IIAOAOB SIOAOHN
BO MHOTOM OITPEACASIIOTCSI OTHOIIIEHNEM CaxXapa K KUCAOTe
(caxapOoKNCAOTHBIN MHACKC). [10 coaeprKaHMIO OpraHu-
YeCKMX KUCAOT COPTa sIOAOHU MOTYT pasandarscst B 10 u
6oaee pas. CopTa s0A0HM, KOTOPHIE TI0 XapaKTepy BKyca
TIAOAOB OTHOCSITCSI K TPYIIIIE CAAAKUX AU ITPECHBIX, UMEIOT
B I1AOAAX B cpeaHeM 0,24% TUTPyeMbIX KUCAOT. [1A0AHL,
OIIpeAeAsieMble OPIaHOACTITIYECKU KaK KUCAO-CAAAKYE (C
HanboAee TAPMOHUYHBIM COOTHOILIEHNEM caxapa U KUC-
AOTBI) coaepkar B cpeaHeM 0,65% TUTPYeMBIX KUCAOT,
CAAAKO-KUCABIE (C TIpeo0AaAaHVIeM KUCAOTBI Ha BKYC) —
0,94% 1 xkucable UMEIOT B cpeareM 1,12% TurpyembIx Kuc-
AOT. B cBsA3M € 9TUM, IMEHHO COACpPYKaHNE OPraHNYeCKNX
KUCAOT B TIAOAAX sIOAOHU B OOABIIEN CTETIEHU OIIPEACASICT
CaxXapOKMCAOTHBIN MHACKC M BKYC TIAOAOB [8].

Han6oAbIIyto rapMOHNYHOCTD BO BKYCE MMEIOT, KaK
[IPaBUAO, COPTA SIOAOHU IIPU CaXapOKUCAOTHOM MHACKCE
20-30 o.e. CopTa 10A0HM C CAXapPOKUCAOTHBIM UHACKCOM,
3HAYUTEAbHO IpepblmaomuM 30 o.e., 0OBIMHO MaAOIIep-
crieKTVBHBL. OHM NMEIOT IIPECHBII BKYC, TIOAYYaIOT HU3KYIO
ACTYCTALIMOHHYIO OLICHKY IIPY IIOTPEOACHNY B CBEJKEM BUAC
71 MAAO IIPUTOAHBI AAsL TEXHIUUECKOI1 TIepepaboTKU.

[lo coaeprkaHMIO B MSIKOTU TIAOAQ SIOAOHY OpraHuye-
CKMX KHCAOT COBPEMEHHBIM TPeOOBAHMSM, IIPEAbSIBAsIC-
MbIM B HACTOsIITIEe BPeMsl K BHOBb CO3AaBAE€MbIM F€HOTUTIAM
AQHHOH KyABTYPBL (TUTpyeMasi KUCAOTHOCTb — MeHee
19%), COOTBETCTBYIOT BCe paccMaTpuBaeMble COPTa siOAO-

Hu ceaekimu I'BY CO HUN «>Kuryaesckue caabi». Aast
HIOTPeOACHIsE TIAOAOB SIOAOHIU B CBEJKeM BUAe (TUTpyeMast
ku1cA0THOCTh 0,3-0,5%) HanGoaee IePCIIeKTUBHBIMU
MOXXHO cumTarb copra Opannuka, [lamsare Keapuna,
Kpacnoraunnckoe, Kyn6oimesckoe, Crapranen, Ckud,
Masx IToBoaxbs. Hanboablias rapMOHUYHOCTD BO BKyCe
(CKM=20-30 o.e.) xapakTepHa AAst IAOAOB copTa CuHaIl
CcaMapCKUT.

B 11aoAax HOBBIX COPTOB IPYILH CAXaPOB AOAYKHO CO-
aepkatbest 10-11%, opranmyeckux kucaor — 0,2-0,6%,
acKopOMHOBON KUCAOTbI — 8-12 Mr/100 1, P-akTuBHBIX
kaTexutoB — 250-300 mr/100 r [5]. Pesyabrarsl Ha-
IITNX UCCACAOBAHUI TI0 OlIeHKe OMOXUMUYeCKOTrO COCTaBa
TIAOAOB TPYIIV TIPY BBIPAIIMBAHUN B YCAOBUSIX A€COCTETIN
Cpeanero [ToBoAXKbSI COPTOB CaMapCKOM CEACKITNU 1 APY-
I'IX HAyYHBIX OPTaHM3aLINI [I0KA3bIBAIOT, YTO B OTACABHBIE
TOABL COAEPIKAHME CYXUX BELIECTB B IIAOAAX MOXKET BapbU-
posatb o1 14,18% (copt Mapuraa Kykos) o 23,13%
(copr Taanana). boaee 20% cyxux BeImecTs, KaK IPABUAO,
COACPYKAT IAOABI IPYIIN COPTOB [aamana, BoameOHu1a u
Aap JKuryaeit (ma6an. 2).

[ToBbiIeHHAsE TeMIlepaTypa 1 yMePeHHbIE OCAAKN B
[IEPUOA POCTA U CO3PEBAHMS IIAOAOB TPYIIN CIIOCOOCTBY-
10T OOABIIIEMY HAKOIIACHWMIO B HUX PACTBOPUMBIX CYXUX
BeutecTs (PCB). Hauboabliee KOAMYECTBO PACTBOPUMBIX
cyxux BeurecTB (14% u Goaree) HAKANIAUBAIOT IIAOADL
rpyumm coptos laanana, Boaskanka, Boame6uuna, Aap
JKuryaeit, Aapenka, bepramoT camapckuil, JKeaanHas,
Ckpomuuna, Kpuctuna. CoaepskaHue o0ILIEro KOAU-
yecTBa caxapos B 100 r CHIPOM MSKOTU IIAOAOB IPYLIN
MOJKeT M3MeHATbCst 0T 7,12% (copt Mapimaa JKykos)
A0 11,87% (copt Boame6uuiia). KoanvuecTso caxapos B
MIAOAAX I'pyiIn Ha yposHe 10% 1 60aee B OTACABHBIE TOABL
CUHTe3UpYyIT coprta laamana, Boaskanka, BoameOnuna
n Aap JKuryaeii.

Ta6n. 2. BUOXMMMUYECKNIH COCTaB NNOA0B rpyluM Npu BbipawmeaHum B ycnoeuax FbY CO HUU «Xurynesckue capbi»
(nepwop c 2021 no 2025 rr.)
B cpIpot Macce MSIKOTH TIAOAQ
Copt Cymma cyxnx Pactsopnie O6mee Koarnye- Tutpyemas Caxapo-KncAOT- Ackopburionaz
BeIecTs, % yxue Bf HECTR | o caxapos, % | KMCAOTHOCTb, % HBI MHAEKC fenora <BVLTEMHH

% C), Mr%
Maprmaa JKykos** 14,18-18,96 11,86-16,76 7,12-10,06 0,11-0,15 64,73-67,07 3,40-6,68
Taanama* 22,76-23,13 18,18-19,22 10,91-11,53 0,29-0,39 27,97-39,76 6,74-8,70
Boakanka™ 19,70-19,90 16,34-17,81 9,80-10,69 0,19-0,20 49,00-56,26 5,60-10,83
Boame6nnma* 20,74-22,70 16,44-19,79 9,86-11,87 0,19 51,89-62,47 5,90-5,96
Aap JKuryaenn** 19,16-20,90 13,64-17,39 8,18-10,43 0,31-0,73 13,34-30,68 3,16-5,80
UwkoBcrast® 17,99-18,04 12,32-15,06 7,39-9,04 0,19-0,21 38,89-43,05 9,80-12,21
MyckaTka™ 16,21-18,44 13,59-14,20 8,15-8,52 0,14-0,16 50,94-60,86 3,21-10,07
Aapenka* 16,13-17,88 14,20-14,23 8,52-8,54 0,08 106,50-106,75 5,68-5,84
bepramoT camapckmin® 16,94-17,28 14,70-15,69 8,82-9 41 0,14-0,16 55,12-67,21 3,20-4,50
JKeaannas* 18,76-19,38 13,84-15,84 8,30-9,50 0,09-0,15 63,33-74,70 6,90-12,88
Crpommmia® 17,55-20,84 15,42-15,80 9,25-9,48 0,16 57,81-59,25 9,02-12,37
Kpuctuna* 19,74-19,96 12,47-15,76 7,48-9,46 0,17-0,18 44,00-52,56 3,40-5,02

* AaHHDBIE 32 ABA TOAQ.
** AQHHBIE 32 TPU TOAQ
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Bce copra rpymm 1o COACpyKaHUIO B MSIKOTH I1AOAQ
OPraHMYeCKUX KUCAOT COOTBETCTBYIOT TPeOOBAHMSIM,
IIPEABSIBASIEMBIM B HACTOSIIIIEE BPEMs1 K BHOBb CO3AaBACMBIM
TeHOTUIIAM AAHHO KYABTYPBI (TUTpyeMast KHCAOTHOCTb —
0,2-0,6%). YeM BbIlle OTHOIIEHNE CAXAaPOB K KUCAOTAM
(CaxapOKNCAOTHBINL MHAEKC), TeM OpPraHOAEIITHYeCKUe
AOCTOMHCTBA TIAOAOB TPy Bbillle. [1o Mepe cozpeBaHust
[IAOAOB TPYIIN CaXapPOKNUCAOTHbIN MHACKC BO3pACcTaeT —
B CpeAHeM B ABa pasza. COOTHOIIEHME caxapa K KUCAOTeE
(CKW) B 1AOAAX IPYIIN B 3aBUCHMOCTIU OT COPTA U YCAOBHIL
BBIPALIMBAHUS MOXKeT M3MeHAThCs 0T 13,34 (copt Aap
JKuryaeir) a0 106,75 o.e. (copt Aapenka).

[Tpn cOOTHOMIEHNN KOAMUECTBA CAXAPOB K KUCAOTAM
60oaee 50 0.e. TIAOABI IPYIIN UMEIOT CAAAKMIL BKYC. B m1a0-
Aax copros Mapmaa JKykos, Boaxkanka, Boame6nnna,
Myckatka, AapeHka, bepramot camapckuit, JKeaanHast u
CrpoMmHnIa caxapokucAoTHbI nHAeKC (CKII) mpesbiriaa
50 0.e. 1 OHUM UMEIOT SIPKO BBIPAKEHHDIN CAAAKUIL BKYC,
0COOCHHO 3TO XapaKIEPHO Y IAOAOB COPTOB AapeHKa,
JKeaannas u Mapmaa JKykos.

BoiBOABI

[Tpu BEIpanMBaHUN SIOAOHM B YCAOBUSIX ACCOCTEIIN
Cpeanero [ToBOAYKbSI B 3aBICHIMOCTH OT COPTA 11 TIOTOAHDIX
YCAOBUI BETETAIIMOHHOTO TIePUOAA B TTAOAAX HAKAIIAU-
Baetcst 13,92-20,39% cyxux Bemtects, 11,84-18,02%
PacTBOPUMBIX CyXUX BemlecTs, 9,47-14,42% caxapos,

0,25-0,84% TtuTpyeMbIX OpraHN4eCcKuX KUCAOT, 3,1-13,43
Mr% acKOpOUHOBOM KUCAOTHL. Hanboablliee KOAMUECTBO
caxapos (12% u Goaee), Kak IIPABUAO, HAKAIIAUBACTCS B
naoaax copros Iamare Keapuna, Kpacnoraunckoe, Kyii-
obiresckoe, CuHan camapckuil 1 Masik [ToBoaxKbs. Aast
[IOTPeOACHUS TIAOAOB SIOAOHU B CBEXKeM BHAE (TUTpyeMast
krcaoTHOCTD 0,3-0,5%) HanGoAee 1ePCrIeK TUBHBIMU SIBASI-
totcst copra Opannka, [Tamsite Keapuna, KpacHoranHckoe,
Kyuosiesckoe, Crapranen, Ckud, Mask [ToBoAKbsL.
Haub6oabruas rapmonmaHocTs Bo BKyce (CKM=20-300.e.)
XapaKTepHa AASl TIAOAOB copTa CrHaI caMapCKuil.

B maoaax rpymu B 3aBUCUMOCTH OT COpTa U IO-
TOAHBIX YCAOBUI1 BeTeTallMOHHOTO TIEPHOAd COACPIKaHNe
CYXMX BeIeCTB BapbUpYyeT B Irpeserax 14,18-23,13%,
pacTBOpUMBIX cyxux BemecTs — 11,86-19,79%, caxa-
pos — 7,12—11,87%, TUTPyeMbIX OPraHUYCCKUX KUCAOT
— 0,08-0,73%), ackopOMHOBOI1 KMUCAOTBL — 3,26—12,88
Mr%. KoamuecTso caxapos B 1aoaax rpytu Ha yposse 10%
1 60Aee B OTACABHbBIE TOABI CUHTE3UPYIOT copra [aanaHa,
Boaskanka, Boamme6nuiia n Aap JKuryaeit. B maoaax coptos
Mapmaa JKykos, Boaskanka, BoameOnnia, MyckaTka,
Aapenka, bepramot camapckuil, JKeaannas 1 CKpoMHUI1a
caxapokucaoTHbIl nHAeKC (CKM) mpeseimiaer 50 o.e. u
OHU MIMEIOT SIPKO BBIPAKEHHBIN CAAAKHI BKYC, OCOOEHHO
9TO XapaKTEPHO Y TIAOAOB COpPTOB AapeHKa, JKeAaanHast u
Mapiuaa 2Kykos.

10.
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BIOCHEMICAL COMPOSITION AND CONSUMER QUALITIES
OF APPLE AND PEAR FRUITS IN THE MIDDLE VOLGA REGION

The consumption of apple and pear fruits significantly improves overall health and physical fitness, increases
the human body's resistance to adverse environmental factors. The biochemical composition of fruits largely
depends on the genetic characteristics of the variety, the place of cultivation and the conditions of the growing
season. The purpose of the study is to evaluate the biochemical composition of fruits of new and promising
apple and pear varieties that have received good characteristics in terms of biological and economically valuable
characteristics, in order to identify the best genotypes for industrial cultivation and use in breeding to improve
the biochemical composition of fruits. The research was carried out in the period from 2021 to 2025 at the
experimental sites of GBU SB Research Institute «Zhiguli Gardens». The object of study was the fruits of
10 varieties of apple trees and 12 varieties of pears selected by GBU SB Research Institute «Zhiguli Gardensy
and other organizations. The biochemical composition of the fruits was evaluated in accordance with generally
accepted methods. As a result of the conducted research, it was found that in the conditions of the forest—steppe
of the Middle Volga region, depending on the variety and weather conditions of the growing season, more than
12.0 % of sugars accumulate in apple fruits of the varieties Memory Kedrina, Krasnoglinsky, Kuibyshevskoye,
Sinap Samarsky and Mayak of the Volga region, in pear fruits of more than 10.0 % — varieties Galiana, VVolzhanka,
Enchantress and Dar Zhiguli. The greatest harmony in the taste of apples (SKI = 20-30 o.e.] is characteristic of
the fruits of the variety Sinap Samarsky. The fruits of the Marshal Zhukov, Volzhanka, Enchantress, Muscatka,
Darenka, Samara Bergamot, Zhelannaya and Modesty pear varieties have a sugar acid index (SKI) exceeding
50 o.e. and they have a pronounced sweet taste, especially characteristic of the fruits of the Darenka,
Zhelannaya and Marshal Zhukov varieties.

Key words: apple tree, pear, variety, dry substances, sugars, titrated acidity, sugar acid index, ascorbic acid.
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Buoxumunyeckunii coctas n norpeburenbcKkne Kavecrsa
naoAo0B CANBbI AOMALUHENn U anbiYyn rubpugHoin
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'6Y Camapckon obnactu «Hay4Ho—m1ccrnenoBaTensCkui MHCTUTYT CaB0BOACTBA

Y IeKapCTBEHHbIX pacTeHui « Kurynesckue cagbly,

dulov—tehfak@mail.ru

100s1 cnussl 061a0arm HU3KOLU KANOpUliHOCMbIO, COOepam eeKoycBoseMble Caxapa U Nosb3ylmcs 601bWol nonyasapHOCMbIO
Yy nompebumeneli 61a200aps npusieKamensHOMy BHewHeMy 8UAY, KOHMPACMHOMY BKYCY U coYHOCcmU. buoxumuyeckul ux cocmas
B0 MHO20M 3GBUCUM OM 2eHemuYecKux ocobeHHoCmel copma, Mecma 8bIpaluBaHUs U yc08ull Be2emayuoHHo20 nepuoda. Llens
uccnedoBaHus — NPoBECMU OUeHKyY BUOXUMUYeCKo20 cocmasa ni0008 HOBbIX U NepCnekmMuUBHbIX COpPMOo8 C1uBbI domawHel u
anbl4u 2UBPUOHOL, BbI0RIGHUE TyHLIUX 2eHOMUNOB 014 0anbHeliwel cenekyuu Ha yay4lieHue Ka4yecmseHHo20 coCmasa niodos.
Uccnedosarus nposodusnu 8 nepuod ¢ 2021 no 2025 200bi Ha onsimHbix yyacmkax [bY CO HUN «XKueynesckue cadbl». 06bekmom
U3y4eHus CAyXuau naodsl 7 copmos cussl 0omawiHeld u 6 copmos anbiqu eubpudHol cenexkyuu I'bY CO HUN «Xuaynesckue cadbi»
u dpyeux opearusayud. OyeHKy buoxumuyeckoeo cocmasa nio008 NPoBoOOUIU B COOMBEMCMBUU C 0OLENPUHAMbIMU MEMOOUKAMU.
B pe3ynsmame nposedeHHbIx uccnedosaruli ycmaHosaeHo, Ymo 8 ycnosusx necocmenu CpedHezo [Tososmkbs 8 3agucumocmu om
copma u no2o0HbIX ycnosuli BezemayuoHHo20 nepuoda bosee 8,0 % 8cex caxapos 8 na0dax caussl domMawHeld HaKanausarm copma
Espa3zus 21, 3apeyHas parHas, HOupa, Joys Espazuu u [jayHas, 8 nnodax ansiyu 2ubpudHol — copma HapsoHas, KoHcepsHas u
JonzoxmdarnHas. Haubonee 8bICOKUMU BKYCOBbIMU KAYECMBAMU C CAXAPOKUCIOMHbIM UHOEKCOM 60o/ee 6 0. e. xapakmepu3sylomcs
nnodsl caussl domawreli copmos foys Espazuu u [layHas, ansiyu eubpudHoli y copma Benukarwa u 8 omdensHbie 20061 y copma
JonzoxoaHHas.

KnioueBble cnoBa: cnvBa AoMallHAS, anblya FMépMﬂ,Haﬂ, COpT, Cyxue BelecTBa, Caxapa,

BBeaenue

B Hacrostiriee BpeMsi B OOIIeCTBe CYIIECTBYET IIPO-
6AeMa HapYIIeHNs CTPYKTYPbl TUTAHS, CBSI3AHHAS C BBI-
CORUM TIOTpeOACHUEM TTPOAYKTOB, KOTOPBIE CTIOCOOCTBYIOT
CHVDKEHMIO 3N THBIX PYHKIIMI OPraHNn3Ma 11 YBeAIEHUIO
PUCKOB Pa3BUTUS Pa3ANYHBIX 3a00A€BaHUIL. B peaausanuu
TIPOTPaMMBL 3A0POBOTO TIMTAHIS HACEACHNST HATlIe! CTPaHEBL
0ocob60oe BHNMAHUIE AOAYKHO YACASITBCS OTEUeCTBEHHOMY
TIPOM3BOACTBY ITAOAOB KOCTOUKOBBIX KYABTYP, OTBEUAIOIINX
COBpPEMEHHEIM TPeOOBAHMAM KauecTBa U 0e30MTaCHOCTH
[11]. Oanoi1 13 HarGOAee PACIIPOCTPAHEHHBIX KOCTOYKO-
BBIX KYABTYD SIBASIETCSI CAWBA, TIAOABL KOTOPOIl 00AAAQIOT
HU3KOM KaAOPUIHOCTBIO U COAEPIKAT AETKOYCBOsSeMBIe
caxapa, OpraHIYeCKre KUCAOTEL, GIIOAOTTMECKU aKTHBHEBIE
KOMIIOHEHTB! U TIOAB3YIOTCSI OOABIION TIOIYASIPHOCTBLIO
y TIOTpeOuTeAell OAATOAAPS CBOEMY IIPUBAEKATEABHOMY
BHEIITHEeMY BHAY, KOHTPACTHOMY BKYyCy W COuHOCTH [2].
B mocaeAHee BpeMsi CAMBBI TAKsKe IIEHATCS 3a CBOM HYTPU-
LIeBTUYeCKIe CBOVICTBA U BBICOKOE COACPIKAHNE KACTIATKI
1 aHTMOKCUAAHTOB [12].

B 3aBUCMMOCTH OT COpPTa M YCAOBUII BBIPAIINBAHIS
CBEJKIIe TIAOABI CAMBBI B OCHOBHOM coAeprkaT 11,3-16,5%
CYXUX BeIecTs, B ToM umcae 10,2—14,9% pactBopumbix
B BoAe, 9,4-13,7% yraesoaos, 1,2-1,7% KaeTuaTkH,
0,34-0,48% mumHepaabubix Bemiects u 0,3-0,65 % pas-
AVMHBIX OPTaHITYECKUX KUCAOT. YTACBOABI B TIAOAAX CAUBEL

40

TUTpyemMas KUCNOTHOCTb, CaxapOKMC}'IOTHbIVI WHOEKC, aCKOp6MHOBaﬂ Kucnota.

B OCHOBHOM ITPEACTABACHBI MOHO- 1 AMCAXAPUAAMU, UX
KOAMYECTBO U3MeHseTcs oT 7,3 A0 12,1% [4].

3a TOCAEAHNE ABA AECSTUACTUS IIMPOKOE pacIpo-
CTpaHeHue 1 AOCTOMHOE MeCTO CPEAN KOCTOYKOBBIX KyAb-
Typ 3aHs1Ad aAbIMa TMOPUAHAst (CAMBA PyccKast), KOTOPast OT-
AMYAETCS1 CKOPOTIAOAHOCTDBIO, BbICOKOM IIPOAYKTUBHOCTbIO,
HETIPUXOTAUBOCTBIO K YCAOBUSM ITPOU3PACTAHNL, BLICOKOM
3aCyXOYCTOMYMBOCTBIO 1 He TIOPaKAeMOCTBIO TPUOHBIMU
6oaesmsimut [10]. B HacTOsIIIIee BPeMsT BHIBEACHBI AOCTATOU-
HO 3UMOCTOMKIE COPTa aABIII THOPUAHOT, CTIOCOOHDIE Pa-
ctu B LlenTtpaabnoit uactu Poccun 11 B [ToBoaKbe. Y aAbIan
TUOPUAHO €CTh HECKOABKO TIPEUMYIIIeCTB TIePeA CAMBOM
AOMAIITHEN: BCTyTIaeT B a3y MAOAOHOIIICHsE Ha 2—3-11 TOA
TI0CA€ TIOCAAKH B CaA; IIBETKIU BBIACPYKUBAIOT 3aMOPO3KU AO
—3°C; TIAOAOHOCUT €3KeTOAHO; B aHOMAaAbHbBIE 3UMbI, KOTAA
CAMBBI TTIOAHOCTBIO BHIMEP3aIOT, Y aALIMT THOPUAHOM MOTYT
TIOAMEP3HYTb TOABKO BeTBU BBINIE YPOBHS CHeTra, HO OHa
OBICTPO BOCCTAHABAMBACTCS M B CACAYIOIIEM TOAY I[BETET
U TIA0AOHOCHUT [8].

O1ieHKa HOBBIX COPTOB CAMBBI AOMAIITHEN M aAbIYN
TUOPUAHON TI0 OMOXMMUYECKOMY COCTaBY TIAOAOB pas-
AWYHOTO COPTUMEHTA ITPY BbIPAIINBAHNY B YCAOBUSIX A€CO-
crer Cpeanero [10BOAXKDsI SIBAsIETCS aKTyaAbHOM 3aAavel,
TIPEACTABASIET KaK Hay4HBIH, TaK 1 IIPAKTUYeCKUI MHTEPeC,
TIOCKOADBKY TI03BOASIET BLIOPATh HanboAee TIePCTIeKTUBHBIE
HarpaBACHUS UX CEAEKIIMOHHOTO NCTIOAb30BAHUSL.
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Lleab iccaeaoBanmss — ITPOBECTU OLIEHKY OUOXUMU-
UE€CKOT'0 COCTaBa IMAOAOB HOBbBIX 1 TTE€PCIIEKTUBHBIX COPTOB
CAMBBI AOMAIITHEN U aABIYI 1"1/16131/IAHOI;I7 BbIACACHUE AYHIINX
TeHOTUIIOB AASL AAAbHENIeNl CeAeKIINU Ha yAydlleHue
Ka4eCTBEHHOI'O COCTaBa ITAOAOB.

Marepuaa U METOABL UCCACAOBAHUS

ViccaeaoBaHUS TIPOBOAMAUCH B TiepuoA ¢ 2021 1o
2025 IT. Ha OMBITHBIX yYaCTKaX IO M3Y4IeHUIO KOCTOY-
KOBBIX KyabTyp B [BY CO HUM «’Kuryaesckue caab».
OOBEeKTOM M3Yy4YeHUs] CAMBBI AOMAIIIHEN CAYSKUAM TIAOABIL
7 coptos ceaekuuu ['BY CO HMM «>Kuryaesckue caabl»
(MuAnpa, panHuil cpok cospesanusi; Aoub Espasun,
PaHHNI CPOK CO3peBaHNMs; AauHast, CPEAHEPaHHNI CPOK
cospesanwst; CTaHIIMOHHASI, TIO3AHUI CPOK CO3PEBAHIL),
OI'BHY «®HLL M. 1. B. Mudypuna» (3apedHas paHHs,
paHHNM Cpok coszpesanust; CTapToOBas, paHHMN CPOK CO-
3pesanwi), PI'EOY BO Bopouneskcknit TAY (Espasms 21,
paHHUI CPOK cospeBarst). CPeAr TeHOTUIIOB aABIMU TH-
OPUAHOI1 aHAAM3UPOBAAU TIAOABL 4 COPTOB ceaeklmy ['BY
CO HNU «>Kuryaesckue caAbl» (BeankaHiia, cpeAHNMi
CPOK co3peBaHus; HapsiaHast, TIO3AHMIT CPOK CO3PEBAHMS;
KoHcepsHasi, TO3AHII CPOK CO3peBaHusl; AOATOKAAHHAS,
TIO3AHUT CPOK CO3peBanwst) u 2 copToB ceaekimu GIEHY
«@UL BeepoccuilcKiit MHCTUTYT TeHETUHMECKIX PeCyPCoB
pacrenntt M. H. V. BaBuaosa (Kybarckast kometa, paHHAT
Cpok cospesaHust, HatiaeHa, paHHUI CPOK CO3PEBAHNSL).

OmpeaeaeHMEe CyMMBI CYXUX BEIIECTB ITPOBOAUAM
o TOCT 28561-90 «IIpoaykTbl 11epepaboTKU MAOAOB
1 oBolIel. MeTOABI OIIPEAEACHNUSI CYXUX BEIIECTB MAU
BAQrH», pacTBOpuMbIX cyxux Beriects (PCB) - mo TOCT
ISO 2173-2013 «ITpoAykThl TepepaboTKi PPYKTOB U

oBolel. PeppaKTOMETPUUECKUIL METOA OIIPEACACHMUS
PacTBOPUMBIX CYXUX BEIECTB», 00mIeil (TUTPyeMoil)
kucaotnoctu — 1o F'OCT ISO 750-2013 «ITpoaykTbt
nepepa0oTku GPpykTOB U OBOILIell. OpeAereHre TUTPY-
eMOT1 KUCAOTHOCTU», ACKOPOMHOBOM KUCAOTHI (BUTAMUH
C) — o TOCT 24556-89 «IlpoaykTsl HepepaboTKu
TIAOAOB M OBOIIENl. METOABI OIpeaeAeHMst BUTaMUHA Cx.
OO6pasiibl TIAOAOB CAUBBI AOMAIITHEN 11 aABIYN TIOPUAHOI
N3y4aeMbIX COPTOB AASL OTTPEACACHUS UX ONOXUMIUECKOTO
COCTaBa ITPEAOCTABACHBI K.C.-X.H., BEAYIIINM Hay4YHBIM CO-
TpyaHuKoM A. H. MUHUHBIM.

Pe3yabraTsl nuccaeAoBaHUsA
U UX 00Cy’KACHHE

[1pu BBIpAIIMBAHNY COPTOB CAMBBI AOMAIITHE! B 30He
Cpeanero IToBOAKBSI, B 3aBUCUMOCTI OT CAOYKMBIINXCS
TIOTOAHBIX YCAOBUIL 10 TIEPUOAAM POCTa U Pa3BUTUsL pac-
TeHNI, CyMMa CyXHUX BeIIeCcTB M3MeHseTcs oT 12,14%
(copt Cranumonnas) Ao 16,5% (copt Aous Espasun), B
TIAOAAX CAMBBI pycckoil (aabrda rubpuaHas) — ot 11%
(copt Kyb6anckast kometa) A0 17,3% (copt KorcepsHast).
Haunboabiee o01mee KOAMYECTBO CyXUX BEIIECTB B MAKOTH
TIAOAOB CAMBBI AOMAIITHE l XapaKTePHO AASL COPTOB EBpasnst
21 n Aoub EBpasun, B MAKOTU TIAOAOB AABIYU THOPUAHON
oTMevaeTcs y copTos Hapsianas, Aoaroskaannas u Kon-
cepBHast (mabauya).

CoraacHo kaaccudukaropy poaa Prunus L., mo ko-
AWYECTBY PACTBOPUMBIX CYXIX BEIIIECTB B CHIPOM MIKOTH
TIAOAOB, BBIAGASIIOTCSI TPYIIIBL ¢ HU3KMM (Meree 15%),
cpeannm (15-20%) n Boicoknm (20% u 6oaee) coaep-
JKaHreM. AAsL TIOAyYeHMSI TIPOAYKTOB ITUTAHMS BBICOKOTO
KavecTsa (KOMIIOT, BapeHbe, 3aMOPOKeHHAsT 11 MAPUHOBAH-

BMOXMMUYECKNIA COCTAB NNOJ0B CAUBbI OMALIHEN U anblYv rM6PUAHOI NPY BbIpaLYMBAHUM
B ycnoBusax FbY CO HUU «Xurynesckue capbi» (nepuop ¢ 2021 no 2025 rr.)
B CprOI;I Macce MAKOTU TTAOAA
Copt Cymma cyxux . Pactsopuie Oobu1ee Koanye- Tutpyemas Caxapo-KucAOT- ACKOpéZIHOBaH
Berects, % yxue Boe tecrsa, CTBO CaxapoB, % | KUCAOTHOCTb, % HBIIT MHAEKC xucaota BI/(I)TaMHH
% QC), Mr%
CAnBa AOMATITHSIS
Espasust 21* 15,96 11,76 8,23 2,58 3,19 6,95
3apeunast paHmsT* 14,30 11,89 8,32 1,92 4,33 7,35
Vnanpa* 14,14 11,50 8,05 2,14 3,76 3,59
Aoub Epasun®* 16,17-16,50 11,12-14.,42 7,78-10,09 1,28-1,44 6,08-7,10 4,56-7,79
Aavmas®* 14,04-15,35 11,52-14,61 8,06-10,23 1,18 6,83 5,49-9,06
Crannmontas ™ 12,14 9,89 6,92 1,34 5,16 3,56
CraproBas™ 12,74 10,60 7,21 1,98 3,64 7,76
Aabrua tnépuanas (Cansa pycckas)

Ky6arckas xomera** 11,00-12,13 9,11-10,75 6,19-7,31 1,39-1,44 4,30-5,26 6,94-8,20
Beankanma* 11,86 11,22 7,63 1,04 7,34 6,60
Hapsianas™®** 13,92-15,02 12,14-13,88 8,50-9,72 2,05-2,21 4,13-4,74 5,72-11,31

Komncepsuas*** 14,23-17,30 12,22-15,66 8,55-10,96 1,55-2,06 4,96-5,74 3,95-11,22
AoaroskaanHas* * 15,71-17,02 14,00-15,00 9,80-10,20 1,69-2,14 4,58-6,04 4,86-8,73
Harisena® 12,04 10,01 6,81 1,36 5,01 5,76

* AaHHBIe 32 OAMH TOA.
*# AaHHBIE 32 ABA TOAQ.
** A\aHHBIE 33 TPU TOAQ
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Hasl TIPOAYKLISL, COK C MSIKOTBIO, ASKeM, TIOBHAAO, IIIOPe)
B [IAOAAX CAVIBbI AOAJKHO HAKaIIAUBAThCs He MeHee 16,0 %
BOAOPACTBOPUMBIX CyXUX BEILIECTB, a AAsl IIPOM3BOACTBA
YePHOCANBA HyKHBI COPTA C 1OBbIIeHHbM (20% 1 60aee)
COACPIKAHUEeM PACTBOPUMBIX CYXUX BelecTs [7].

B ycaosusx aecocterin Cpeanero IToBoAXKbsL B MAKOTU
TIAOAOB CAMBBI AOMAIIIHE! 1 aAbIMY TMOPUAHOM, KaK IIpa-
BUAO, HAKATIAMBACTCSI HU3KOE COACPIKAHUE PACTBOPUMbIX
CYXUX BeIIECTB. [1pn M3MEHSIOMIMXCS 110 TOAAM arpo-
MeTEOPOAOTMYECKUX YCAOBUI KOAUYECTBO PACTBOPUMbIX
CYXUX BEIIECTB B IIAOAAX CAUBBI AOMAIITHEH BAPBUPYET OT
9,89% (copr Cranunonnas) Ao 14,61% (copt Aavnas), B
IIAOAAX aAbran rubpuanoit — ot 9,11% (copt Kybarckas
KoMeTa) A0 15,66% (copt KomcepsHast). B oTAeAbHbIe TOADL
COpTa aAbluM TUOPUAHON AOATOXKAaHHAs 1 KoHcepsHas
(bOpMUPYIOT B TIAOAAX CPEAHEE COACPIKAHIE PACTBOPUMBIX
CYXMUX BEIIeCTB.

Coaepskanue oO1Iero KoandecTsa caxapos B 100 T
CBIPOi1 MSIKOTH TIAOAA CAUBBI AOMAIIIHEN BapbupyeT oT 6,92
20 10,23%, a B 11A0AaX aAbIMM TMOPUAHON — OT 6,19 A0
10,96%. boaee 8% Bcex caxapoB B CBIPOil MSIKOTH T1AO-
AOB CAMBBI AOMAIITHEl HaKarAMBaloT coprta Espasus 21,
3apeunas pannss, Muampa, Aous Espasum n Aaunas, B
TIAOAAX aABIUM ITMOpUAHOIL copTa Hapsianas, Koncepsnas n
AOATO>RAQHHASL. AASI TTIOAYIEHIS TIPOAYKTOB ITUTAHMS BBICO-
KOTO KaueCTBa B TIAOAAX CAUBBI AOASKHO HAKATIAMBATHCS He
menee 109% caxapos [3]. B oTAeAbHbBIC TOABL COPTA CAMBBI
AoMmatHe#t Aoub EBpasuu 1 AauHast, a TakoKe COpTa aAblun
rubpuanon KoncepsHas 1 AOATOJKAZHHASA [10 COACPIKAHIIO
CaxapoB COOTBETCTBYIOT TPEOOBAHMUSIM, IIPEABSIBASEMBIM
K TIAOAAM AASI TIOAYUEHUS IIPOAYKTOB ITUTaHUSI BBICOKOTO
KauecTBa.

Ha BKyC IAOAOB CAMBBI BAMSIET COACPIKaHUE CBO-
60aHBIX (TUTPyeMBbIX) KUCAOT. CpeAHee COAepiKaHMe
OPraHNYeCKUX KUCAOT B IIAOAAX CAMBBI AOMAIIIHEII C TIpe-
oOAaAaHMEeM SIOAOYHOU KUCAOTBL coctaBAsieT 1,76%, a B
TIAOAAX COPTOB C TIO3AHUMY CPOKaMI CO3PEBAHNS — OKOAO
2,1% [9]. KrcaoTbl coaeprKaTcesi B TIAOAAX B CBOOOAHOM 1
CBSI3AaHHOM COCTOSIHVISIX, UX KOAUYECTBO 3aBUCHUT OT CO-
pra u psiaa Apyrux gpakrtopos. B mporiecce cozpesaHus B
LIEHTPAABHOM YaCTU TIAOAA MAET CHIDKEHME TUTPYeMOM 1
AKTUBHOUM KUCAOTHOCTUL.

B arpomeTeopoaoruueckuit ycaosusx Cpeanero Ilo-
BOAYKBSI KOAUUECTBO CBOOOAHBIX OPTaHUIECKUX KUCAOT 1
X COACI1 B TTAOAAX COPTOB CAUBBI AOMAIIIHEH B TiepecyeTe
Ha TIpe0OAAAAIONIYIO SIOAOUHYIO KUCAOTY M3MEHsCTCS TI0
roaaMm B uHTepBaae ot 1,18% (copt Aaunas) ao 2,58%
(copt EBpasus 21), B 11A0AX COPTOB aABIMU TUOPUAHOMN —
ot 1,04% (copt Beankanmuia) Ao 2,21% (copt Hapsianas).
OTMeueHO, YTO BAPMAOEABHOCTb IIPU3HAKA «TUTpyeMast
KUCAOTHOCTb» B IIAOAAX IIPY M3MEHSIOIINXCS TIOTOAHBIX
YCAOBUSIX BETETAIIOHHOTO TIEPUOAA BBIIIE Y COPTOB CAUBBL
AOMAIIIHEH, YeM y COPTOB AABIYU TUOPUAHOIL.

AAst 1IepepabOTKU PEKOMEHAYIOTCS COPTa CAMBBL
C KOAUYECTBOM OPraHUYEeCKUX KUCAOT B IlepecyeTe Ha
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sOAOUHYIO KUCAOTY MeHee 1,5 %, a AAs TIPUTOTOBACHMS
YEePHOCAMBA IIPUTOAHBI COPTA C TUTPYEMOM KCAOTHOCTBIO
ot 0,7 A0 1,2% [4]. Tlo pesyabTaraMm HaIINX UCCACAOBA-
HU MeHee 1,5% OpraHnYecKNX KUCAOT B MSIKOTU IIAOAQ
CAVBBI AOMAIIIHEYl OTMEYaeTCsl IIPU BBIPAIINBAHUY COPTOB
Aoub EBpasun, Aaunas u CTaHIIMOHHAs, B TIAOAAX aABIYN
rubpuaHOil — y copTob KyOaHnckas komeTa, Beankanima u
HaiiaeHa. ¥CTaHOBACHO, UTO COPT CAUBbL AOMALIHe AauHast
10 KOAMYECTBY B [TAOAAX OPIaHMYECKNX KUCAOT IIPUTOACH
AASL TIPUTOTOBACHUS UePHOCAUBA U B AAABHEMIIEN CeACK-
LUK B YCAOBUSIX AeCOCTeI [T0BOAYKDBSI MOYKET CAY)KUTH B
KaueCTBe MCTOYHMKA TaKOTO BAKHOTO IIPU3HAKA, KaK CO-
ACPYKaHME B TIAOAAX OPIaHMYEeCKUX KUCAOT.

CaxapOKUCAOTHBIN MHAEKC SABASETCS BaKHBIM TeX-
HOAOTUYECKUM II0Ka3aTeAeM, OTPaXKAIOMIUM BKYCOBBIE
KaueCTBa TIAOAOB CAVBBL. 1eM Bblllle OTHOIIIEHUE CaXapoB
K KUCAOTaM (CaXapOKUCAOTHBINI UHAEKC), TeM BbIIIe
OPraHOAEIITUYECKNE W BKYCOBblE AOCTOMHCTBA IIAOAOB,
TAK’Ke TAPMOHUYHBIM BKYCOM XapaKTePU3YIOTCS TIAOAH,
HAKaIlAMBAMOIINE MHOTO CaXapoB M KUCAOT. [1o AaHHBIM
KeMepOBCKOTO TeXHOAOIMYECKOTO WHCTUTYTA IUIIEBOI
IIPOMBIIIA€HHOCTY BBICOKVIMY BKYCOBBIMI Ka4eCTBAMU 00-
AAAQIOT TIAOABL CAVBBI CO 3HAUEHUSIMU CaXapOKUCAOTHOTO
nnaekca 6oaee 6 o.e. [6], B ycaoBmsx Kpacnoaapckoro
Kpast B mpeaerax 14-18 o.e. [5], B TamGoBcKoO# o6aacT
nipu CKU 6oaee 9 o.e. [1].

[Ipu BrIpalIMBAHMUK HA OINBITHBIX ydacTKax [BY
CO HUMWM «>Kuryaepckue caAbl» COOTHOIIEHME CAaXapoB
K KOAWYECTBY OPTaHUYeCKUX KUCAOT B MSIKOTH IIAOAOB
COPTOB CAMBBI AOMAIIHEN cocTasaseT 3,19-7.1 o. e., y
copToBs aabum rudpuanon 3Havenuss CKU namensorcs
B uHTepBaae oT 4,13 Ao 7,34 o.e. Hauboaee BbIcOKNM
CaXapOKUCAOTHBIM MHACKCOM (>0 0.e.) XapaKTepu3yioTCs
TIAOABI CAUIBbI AOMAIITHET COPTOB Ao4b EBpasuu u Aaunast,
a TaKoKe TIAOABL AAbIMM IMOPUAHON copTa Beaukanima u B
OTACABHbIE TOABI TIAOABI COPTa AOATOKAAHHASL.

[TAOABI CAMBBI XapaKTePU3YIOTCsl HU3KUM YPOBHEM
coaepskaHst Butamnta C (ackopOUHOBas KicAoTa). Takue
(baKTOPBI KAK COPT U YCAOBUSL BBIPALIUBAHUS ACUCTBYIOT
Ha coAepyKaHue ButaMnta C CUAbHEe, YeM Ha ApyTrue BU-
TaMuHbl. OAHAKO aHTUOKCHAAHTHAS CIIOCOOHOCTH 3TOTO
HYTPHUEHTA IIPEACTaBASIeT IIPAKTUYECKUN MHTEPEC AAS
U3Y9eHsI COPTOBBIX OCOOCHHOCTEN 1 BBIBEACHUSI HOBBIX
BBICOKOBUTAMWHHBIX COPTOB CAUBBI. AAsl IIPOU3BOACTBA
KOMIIOTOB, COKd C MSIKOTbIO, A’KeMad, IIOBUAAQ, IIIOPE,
BApEHDS], 3aMOPAKUBAHUSL B TIAOAAX CAMBBL COACPIKAHUE
ButaMuna C AOAKHO ObITh Ooaee 15,0 mr% [4].

[lo coaeprkaHumIo B 11aoAax BuTaMuHa C COpTa CAUBbBL
kaaccuduratopoM poaa Prunus L. aeasiTcs Ha deTbIpe
TPYIIIBL HU3KOoe coaepskanue (<5,1 mr%); cpeanee co-
aeprkanue (5,1-10 mr%); Bbicokoe coaepskatue (10,1-15,0
Mr%); O9eHb BBICOKOe coaeprkanue (>15 mr%). B mmaoaax
COPTOB CAMBbI AOMAIIHEN COAEPIKAHME aCKOPOMHOBOI1 KUC-
AOTBI TIPM BbIPAIIMBAHNN B 30He pacrioaoxkenus ['BY CO
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HUW «Kuryaesckue caabl» cocraBasieT 3,56—9,06 mr,
B [TAOAAX COPTOB aAbray ruOpuaHoi — 3,95-11,31 mr%.

Huskoe coaeprkanue acKOpOMHOBOM KUCAOTEL (<5,1
Mr'%) B TIAOAAX CAMBBI AOMAIIIHET XaPaKTEPHO AASL COPTOB
Wuanpa u CraHimonHas, cpeatee coaepykanue (5,1-10,0
Mr%) oTmeuaeTcst y coptos Espasust 21, 3apedHast panHsis,
Aoub Espasun , CtapToBas 1 AayHasi. B MAKOTH TTAOAOB
aAbIMU TMOPUAHON, KaK ITPABUAO, COACPSKITCS CPEAHEE KO-
AMYECTBO aCKOPOMHOBOM KUCAOTBL. BBICOKOE CoAeprKaHuie
(10,1-15,0 Mr%) ackOpOUHOBOI KUCAOTBL B OTACABHBIE
TOAbI OTMEYAeTCs B MAOAAX AABIMU TMOPUAHOM y COPTOB
Hapsianas u Koncepshas.

BbiBOAbI
[Tpu BbIpAIMBAHUYM CAMBbI AOMAIIIHEN B AECOCTEIIN
CpeaHnero [ToBOAXKbSI B 3aBUCUMOCTI OT COpPTa U YCAO-
BUI BETeTAIIMOHHOTO TIEPMOAA B TIAOAAX HAKATIAMBACTCS
12,14-16,5% cyxux Beiects, 9,89-14,61% pacrBopu-
MBIX CyXUX Belrects, 6,92—-10,23% caxapos, 1,18-2,58%
OpraHMYeCcKUX KUCAOT, 3,56-9,06 Mr% ackopOuHOBOM

KUCAOTHL. boaee 8% Bcex caxapoB B CBIPOU MSIKOTH ITAOAOB
CAMBBI AOMAIITHEN HAKATIAMBAIOT copTa EBpasus 21, 3apeu-
Has paHHsis, Minanpa, Aoub EBpasun u Aaunas. B maxotu
TIAOAOB CAVBBI AOMAIITHEH cOpTOB Aoub EBpasun, Aaunas u
CraHIIMOHHAs HAKATIAUBAETCS] OPraHIMUeCKIIX KUCAOT MeHee
1,5%. Hauboaee Bricokue BKycosble KadectBa (CKV> 6
0.€.) IMeIOT IIAOABI COPTOB Aoub EBpasun u Aavxast.

B naoaax aAbrau ruOpUAHON B 3aBUCMMOCTU OT COPTa
11 [IOTOAHBIX YCAOBUI BETeTALIMOHHOTO TIEPL1OAA COACPIKA-
HIE CyXIX BeIecTB Bapbupyet B rpeaeaax 11,0-17,3%,
pacTBOpUMBIX Cyxux Bemiects — 9,11-15,60%, caxapos
— 6,19-10,96%, TuTpyeMbIX OpPraHMYeCKNX KUCAOT —
1,04-2,21%, ackop6uHoBoi1 kncaotsl — 3,95-11,31 mr%.
bBoaee 8% Bcex caxapoB B CBIPOM MSIKOTU IAOAOB aAbIYU
rMOPUAHOI HaKarAnMBaloT copTa Hapsianas, Koncepshas
1 AoarokaanHas. Hanboaee BbICOKMM CaXapOKUCAOTHBIM
MHACKCOM (>0 0. €.) XapaKTepH3yIOTCst TIAOABI AABIYH TU-
O6puAHOI cOpTa BeAanKaHIa 1 B OTACAbHBIE TOABI IIAOABL
copTa AOATO>KAAHHAS.
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BIOCHEMICAL COMPOSITION AND CONSUMER QUALITIES OF DOMESTIC PLUM
AND HYBRID CHERRY PLUM FRUITS IN THE MIDDLE VOLGA REGION

Plum fruits are low in calories, contain easily digestible sugars and are very popular with consumers due to
their attractive appearance, contrasting taste and juiciness. Their biochemical composition largely depends on
the genetic characteristics of the variety, the place of cultivation and the conditions of the growing season. The

purpose of the study is to evaluate the biochemical composition of the fruits of new and promising varieties of
domestic plum and hybrid cherry plum, identifying the best genotypes for further breeding to improve the quality
of the fruit. The research was carried out in the period from 2021 to 2025 at the experimental sites of GBU SB
Research Institute «Zhiguli Gardens». The object of the study was the fruits of 7 varieties of domestic plum and
6 varieties of cherry plum hybrid breeding GBU SB Research Institute «Zhiguli gardens» and other organizations.
The biochemical composition of the fruits was evaluated in accordance with generally accepted methods.

As a result of the conducted research, it was found that in the conditions of the forest—steppe of the Middle Volga
region, depending on the variety and weather conditions of the growing season, more than 8.0% of all sugars
in domestic plum fruits accumulate varieties Eurasia 21, Zarechnaya early, Indira, Daughter of Eurasia and
Dachnaya, in hybrid cherry plum fruits — varieties Elegant, Canned and Long—awaited. The highest taste qualities
with a sugar acid index of more than 6.0 oe are characterized by the fruits of domestic plums of the varieties
Daughter of Eurasia and Dachnaya, hybrid cherry plums of the Giantess variety and in some years
of the Long—awaited variety.

Key words: domestic plum, hybrid cherry plum, variety, dry substances, sugars, titrated acidity,
sugar acid index, ascorbic acid.
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FeHeTnyeckasa xapakrepucTuka osieHel 3BeHCKOI nopoabl
KaK ocHOBa ceJIeKNOHHO-NJ1IeMEeHHOW paboTtbi
no co3gaHuio reHo(hoHAHOro X03sMCcTBa

YAK 636.294
DOI: 10.32935/2221-7312-2026-68-2-45-51

I. f1. Bpbisranos, E.A. ButomckoBa, E. B. NHTtep
MaragaHcku Hay4HO—1CCneoBaTenbCKni MHCTUTYT CEMIbCKOro X03aicTBa — chunvan
PIrBHY ®VIL| Bcepoccuicknm MHCTUTYT FrEHETUHECKUX PECYPCOB pacTeHui menn H. V1. Basunosa,

ekaterinaseymchan@mail.ru

CesepHble oneHU — eOUHCMBeHHbIL BUO CebCKOX03ALUCMBEHHbIX MUBOMHbIX, UCNOb3YVIOUWUL 8 Kayecmse KopMoBol 6a3bl 6edHble
pacmumenbHbIMU pecypcamu naHowagpmsl. OneHu 8 meyeHue 200a NOCMOAHHO cO0epKamcs Ha nacméuwe, 6e3 oNoNHUMeNbHO20
KopmeHus, nod delicmsuem XpOHUYECKO20 3K0JI02UYeCKo20 cmpecca. B makux ycnosusx 83aumodelicmsue «2eHomun-cpeoa»
0KG3b18AEM 3KCMPemMasbHoe BAUAHUE HA Peanu3ayuro 2eHemuyecko20 NomeHyuana u npooyKMuUBHOCMb KUBOMHbIX, KOMOPAs
HanpsMyo 3agucum om ecmecmseHHbIx pakmopos. Lless pabomsi — co30aHue 0CHOB 0/1A (hopMUPOBAHUS 2eHOGHOHOHO20 cmada
o/1eHeli 38eHcKol nopodsl npuoxomckoli nonynayuu. Uccnedosarus npogodunuck 8 2024-2025 22. Ha 6aze MYCXIT «Upbbidan».
06bexkmom u3ydeHus ABASNUCH 0JIeHU 38eHCKOU Nopoosbl, pazsodumsle 8 Cesepo-Iserckom patioHe MazadaHckol obaacmu.

B pabome ucnonb308aauch 3KCnepuMeHmanbHsie OaHHbIEe U OMYemHas 300mexHuYeckas uHgopmayus. MonydeHa uHgpopmayus
0 2eHeMUYEeCKUX XapaKmepucmuKax cesepHbIx 0JieHell 38eHCKOU Nopoobl, UMerLWas HayyHoe U Npakmu4eckoe 3Ha4eHue 0s
danbHeliwe20 cosepLIeHCMBOBAHUS CeleKYUOHHO-NeMeHHOl pabomsi ¢ nopodol. Mamepuanom 015 eeHemuyeckux uccie0o8aHul
CAYKUAU 06pa3Ubl MKAHU (YWHbIE BbIL4UNLI) 0N1eHel pa3HbIX N0J0803PACMHbIX epynn. UHOUuBUAYanbHOe 2eHomunuposaxue
JKUBOMHBIX OCyWecmsanocs ¢ npumeHeHuem ISSR-PCR-memoda. B sbibopke u3 nonynayuu oneHel MazadaHckol obacmu 8bisig/1eHO
11 ¢ppaemenmos [JHK, pacnonoxeHHbix 8 2eHome Mexdy mukpocamennumamu muna AG. Haubosiee yacmo 8 2eHome BCmpedarmcs
paemeHmsi cpedHell 0nuHbl: om 300 00 500 n.H. ¥ 100% uccnedo8aHHbIX KUBOMHbIX NPUCYMCMBYIOM MeXMUKPOCamesiumHbie
yyacmku [JHK onuroii okono 300 n.H. (nokyc 3), 400 n.H. (nokyc 5) u 500 n.H. (n0Kyc 6), xapakmepHsie 015 cesepHbIX oneHedl.
Jlokyc 7 8biasneH y 76 % ocobel. M3 11 nokycos 7 (63,6%) sAsnstomcs uHgopmamusHsIMu 015 usydeHHol nonynayuu. Haubonee
PacnpocmpaHeHsl 2eHOMUNbI, uMmerousue 8 cocmase Jokycol 1, 3, 5, 6, 7, u 9. Okosio 30% BbI60PKU KUBOMHbBIX UMEIOM YHUKA/bHbIE
2eHomunsl. YposeHsb cpedHeli eemepo3uzomHocmu mukpocamennumuoli [JHK (H=0,883) csudemenscmsyem o 3Ha4yumenbHoM
2eHemUYeCKoM pazHooBpazuL coomsemcmayiouUx J0KYCO8 2eHOMA 8 UCCIE00BAHHOM cmade oseHel.

KnioueBble cnoBa: Rangifer tarandus L., 38eHckas nopopa, ISSR-mapkep, addekTUBHbIE annenu, reTepo3nuroTHOCTb.

BBeaenne

[Mpukazom MuHUCTPA ceabckoro xosauncrtsa CCCP
Ne 212 ot 23.08.1985 I. B ceBepHOM OACHEBOACTBE YT-
BEPIKACHO YeThbIpe aO0PUTeHHbIEC IIOPOABI — HEHETIKAsl, IBeH-
KUIICKasl, 9yKOTCKas 1 9BeHCKast. B Maraaanckoil obaacti
PalloHNpPOBaHA SBEHCKAs IIOPOAA CEBEPHBIX OAeHel [7, 19].

B cBSI31 CO 3HAUMTEABHBIM CHIDKEHNEM YUCACHHOCTH
SKUBOTHBIX 1 TEHACHIIMEN AAABHEHINETO COKPAIleHUS,
CyIIeCTByeT HeOOXOAUMOCTb B COXpaHeHUU TeHO(POHAA
9TOM AOKAABHOM TIOTYASAIINN CEBEPHBIX OACHEI 9BeHCKON
110poAbL. C 11€ABIO POCTA IIOTOAOBDSI, IIOAACPIKAHUS O1O-
AOTUYECKOTO Pa3HOo0Opasusi, 06eCeueHUs IPOU3BOA-
CTBEHHBIX CTaA INAEMEHHBIM MATePUAAOM, CUCTEMHOTO
COBEPIICHCTBOBAHUSA CEACKIIMOHHO-TIACMEHHON paboThl
B OTpacAu TpeOyeTcst Co3aaHne TeHO(POHAHOIO CTaAd 10
COXPAHEHUIO M PA3BEACHUIO JKUBOTHBIX 3TON MOPOABI B
Maraaanckon odaactu [5].

V3-3a criennUKy COACPKAHMS U HEIIOAHOU AOMe-
CTUKAIINY CEACKIINOHHO-TIACMEHHAs Pab0Ta C CEBEPHBIMU
OACHSIMU MIMEET CYIIeCTBEHHBIE OTAWYMS OT AOMAIITHETO
SKMBOTHOBOACTBA. B OA€HEBOACTBE He IIPAaKTUKYeTCs MICKYC-
CTBEHHOE OCEMEHEHIe U TpaHCIAaHTAaLMs 3Urot. dddex-
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TUBHOCTb CEACKIIMOHHBIX MEPOTIPUATHI CHIDKACTCS M3-3a
AAUTEABHOTO MHTEPBAAA MEJKAY MOKOAEHUSIMU, HEIIPO-
AOASKUTEABHOTO CPOKA HCIIOAB30BAHWS IIPOM3BOAUTEALT,
Ce30HHOCTU Pa3MHOYKEHNS, HU3KOM COXPAHHOCTU IIOTO-
AOBDBsSI I AEAOBOTO BBIXOAQ MOAOAHSIKA. BOABHO-TPYTIIIOBAst
CHCTEMa CAYYKH He TIO3BOASIET C AOCTOBEPHOI TOYHOCTBIO
OIIEHMBATh TIPOM3BOAMTEAET 10 KAYeCTBY [TOTOMCTBA [2,
3, 25].

CeaAeKUWA B CEBEPHOM OACHEBOACTBE AO HACTOSILIETO
BPEMEeHI OCHOBAaHA IAABHbIM OOPa3oM HA MAaCCOBOM OT-
6ope 110 (beHOTHITY, TIPU ITOM OOABIIMHCTBO 300TEXHU-
YeCKUX MEePOIPUATUI BBHITOAHSACTCSA C MCIIOAB30BAHNEM
TPAAUIMOHHBIX IIPUEMOB. AKTYaAbHOCTb IIPOOAEM ce-
AEKITMOHHO-TIACMEHHOM PAabOTHl C OAEHSIMI 00yCAOBAEHA
Hea(DPEKTUBHOCTBIO TIPUMEHSIEMbIX AAUTEABHOE BPeMst
METOAOB [6, 8, 20].

B To Ke BpeMs B CEAEKLMMU CeAbCKOXO3siCTBEH-
HBIX JKMBOTHBIX MIMPOKO HMCIIOAB3YeTCSI MOACKYASPHAS
AVATHOCTHMKA. B 3TOM CBsI31, B OA6HEBOACTBE HEOOXOANMBL
MCCACAOBAHISI, HATIPABACHHBIE HA OCBOEHUe Goaee 3(-
(PeKTUBHBIX METOAOB, TIPMIMEHSIEMBIX B JKUBOTHOBOACTBE
1 OTIMPAIOIINECs Ha AOCTVDKEHMSI COBPEMEHHOM T€HeTUKH
[11-13, 15, 16, 22].
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MamenunBocTh ISSR-MapKepoB B MOMYASIINAX CBU-
ACTEABCTBYET O 3HAYMTEABHOM CXOACTBE MEXKAY HUMU I10
GOABIIIMHCTBY aAACABHBIX YaCTOT, YTO IOATBEPIKAALCT OO~
HOCTb TIPOMCXOKACHUSI, XO3STICTBEHHOTO 1 TIA€MEHHOTO
VCIIOAB30BAHMSI OACHET.

[To 6uoaormM PasMHOKEHUsT U BHYTPUIIOIYASIIM-
OHHOW CTPYKTYpPE€ CEBEPHBIE OACHU 3BEHCKOI IIOPOABL
IIPAKTIYECKN COOTBETCTBYIOT.

YCTaHOBACHO, YTO OOMEH aAAeAO(DOHAOM U MESKIIO-
IIYASLIMOHHbIE CKPEIINBAHUS SBASIOTCS 3P (DeKTUBHBIM
[IPUEMOM TIOBBIIIEHWSI IPOAYKTUBHOCTIL B OA€HEBOACTBE
Cesepo-Bocroxa [4].

leHeTUYeCKAst YHUKAABHOCTD KaYKAOW IIOIYASIINN
(TIOpOABL, CTaAa) OIIPEACASIeTCsl ee TeHeTHYeCKON CTPYK-
TYpOl, KOTOPYIO OLEHUBAIOT OTHOCUTEABHOW YaCTOTOM
TeHOTHIIOB UAM 9aCTOT TeHOB [15, 22]. B akcTpeMabHbIX
YCAOBUSIX apeaAd CeBEPHBIX OACHEI1, He HeCyIlne aAallTYB-
HOT'O IIPEVMYIIECTBA AAACAN, OBICTPO SAUMUHUPYIOTCS 13
TIOTTYASIIINIL, @ HECYTIIE — BCKOPE 3aKPETASIOTCs U IIPrUoo-
peTatoT BbICOKOe 3HaueHue 4acToT. COBEpIIEHCTBOBAHUE
SKUBOTHBIX OCHOBAHO Ha TIOBBIIIEHNT YaCTOT SKeAATEABHBIX
aAAeAell B TeHO(OHAE YAYHIlaeMON TIOMYASIINU 33 CUeT
SAUMUHALINY HEJKeAATeAbHBIX aaaeaeit [1, 3, 6, 13].

AAst ICCACAOBAHIIS TeHe TIeCKO! And depeHmanm
JKUBOTHBIX Hanboaee spdertusHbl AHK-Maprepsl, 11oay-
“YeHHbIe Ha OCHOBE [IOANMepa3HON LerHoi peakimu (PCR),
MMeIOIINe MHOYKeCTBeHHYIO AOKAAM3aIIMIO B TeHoMe. K nx
UKCAY OTHOCSITCSI MUKPOCATEAANTHBIE TIOCACAOBATEABHOCTH
AHK —ISSR (inter-simple sequence repeats). Boicokutt ypo-
BeHb roanmopdusmMa ISSR-MaprepoB AeaaeT ux yAOOHBIM
VMHCTPYMEHTOM AAsL OLICHKY T€HETUYeCKOTO Pa3HO00pasust
SKUBOTHBIX [13, 15, 16].

YcremHoe pasBUTIE TEXHOAOTMU CEKBEHUPOBAHMS
U TIOAHOT€HOMHOT'O CKPUHIHTA [IO3BOASIIOT OBICTPO U -
(PeKTMBHO BBIIBASITH IOAUMOPQU3MBL B FeHAX-KAHANAATAX,
ACCOLNMPOBAHHBIX C (POPMUPOBAHIEM XO3SIICTBEHHO-
LIeHHBIX [IPU3HAKOB Y JKUBOTHBIX 1 BHEAPSITb BHICOKOTEX-
HOAOTUYHbIE METOABI B ITPOLIECC COBEPIICHCTBOBAHNS ITPO-
AYKTUBHBIX Ka4eCTB. OAHAKO TaKO1 IOAXOA B OACHEBOACTBE
HAXOANTCS] HA HAYAABHBIX CTAAVSIX PA3BUTHSL, TIOCKOABKY
T€HOM CEBEPHOTO OACHS e111e TIOAHOCTDBIO He CEeKBEHIPOBAH,
HO aKTUBHO M3y4aeTCst. ACCOLUUPOBATH TIOAUMOP(U3MBDL
MUKPOCATEAAUTHBIX AOKYCOB C SKOHOMUYECKY 3HAUMMBIMI
IIPU3HAKAMU CEABCKOXO3SIICTBEHHBIX JKMBOTHBIX, B TOM
YICAE OACHEN, BECbMa CAOJKHO M3-33 UX BBICOKON BApHa-
Geabnoctu [11, 13, 15, 22].

Aas BHeApennst AHK-texHoaornil B mpakTUKY oAeHe-
BOACTBA 1 CO3AAHVISI [TAaHEAW MOAEKYASIPHO-TEHETUIECKIX
MapKepOB IIPOAYKTUBHbBIX Ka49eCTB JKUBOTHBIX, O0A€E aKTY-
AADHBIM IIPEACTABASIETCSI METOA BBUIBACHISI TOAMMOPDU3-
MOB B KAHAMAATaX-Te€HAX, YIACTBYIOMINX B (POPMUPOBAHUN
IIPU3HAKOB, OIIPEACASIIOIINX TOT MAU MHOM BUA TIPOAYKTHB-
HOCTU. VI3bICKaHYe IPUYMHHBIX TOANMOPMU3MOB 1 OLIeHKA
VX TeHEeTUYeCKOW 3HAYUMOCTU AASI CEAEKIINU SIBASIETCS
HanboAee aKTyaAbHBIMI 3aAa9aMU TeHOMHOTO CKPUHIHTA.
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B nccaesoBanmsax Kpyrukosot A.A. u ap. (2018)
B KdueCTBe TeHa KAHAMAATA BbIOpAH TeH TOPMOHA pOCTa
comarorpornut (GH), Kak OAMH M3 MHOTOYMCAEHHBIX
(baKTOPOB, BAUSIOIINX HA POCT U Pa3BUTHE MBIIIEYHON U
KOCTHOY TKaHU B IIpoliecce (hOPMUPOBAHUS OpraHU3Ma.
[NoanmMopHble BapuaHTbl reHa ropmMoHa pocta GH ucrioan-
3YIOTCSI B KAYeCTBE MOACKYASPHO-TeHe TUIeCKIX MAPKEPOB
B CEACKLINN PSIAA TIOPOA U BUAOB CEABCKOXO3SMICTBEHHBIX
SKUBOTHBIX. [10 MHEHUIO MCCAEAOBATEACH, TeH FOPMOHA
pocta 00AaAdeT 3HAYNTEABHBIM (DYHKIIMOHAABHBIM I10-
TEHIIMAAOM U AASI OACHEBOACTBA [16].

AHaAN3 HayYHO-TeXHIIECKO ANTePATyPbL [I03BOASIET
CA€AATh BBIBOA O HEOOXOAMMOCTU AAABHEMIIIETO TIOBbIIIIe-
HUsL TEHEeTHYeCKOTO [OTeHINAAA [IPU3HAKOB [IPOAYKTHB-
HOCTH JKUBOTHBIX 32 CUeT [IePeX0AA Ha HOBYIO ITAPAAUTMY,
OCHOBAHHYIO Hd COBPEMEHHbIX AOCTUKEHUSIX MOAEKY-
AsipHOM reHeTUKU. CACAyeT YCOBEPIICHCTBOBATD METOABL
CeAeKIINY, HAIIPABYB X HA TIOUCK IIePCIIEKTUBHBIX TEHOB
AASL AYUIIICHUS TI0Ka3aTeAell MACHON IIPOAYKTUBHOCTU 1
MINPOKOTO UCIIOAB30BAHMS CEACKIINOHHO-TeHEeTIYeCKIX
METOAOB OIIPEACACHISE [IAeMEHHOU 1IeHHOCT JKUBOTHBIX.

LleAb MCCACAOBAHU 3AKAIOYMAAACH B U3YyUEHUN TeHe-
TUYECKUX XaPAKTEPUCTUK OACHE! 9BEHCKON IIOPOABL IIPU-
OXOTCKOTI TIOIIYASILINN AAsL (DOPMUPOBAHISE TeHOPOHAHOTO
CTaAa.

Marepuaa U METOABL UCCACAOBAHUS

O6DBeKTOM U3yUeHUs SBASIIOTCS OACHU 9BEHCKO TI0-
POABL, pa3BoAnMble B CeBepo-IBEHCKOM FTOPOACKOM OKpYyTe
Maraaanckon 00AaCT! B MYHUIIUIIAABHOM YHUTapHOM
CEeAbCKOXO3sNCTBEHHOM TIpeAnpusatiun «Mpobraany, Ko-
TOPOE OCYIIECTBASIET CBOIO XO3SIACTBEHHYIO ACSITEABHOCTD
TI0 PA3BEACHNIO OACHEN 9BEHCKOM TIOPOABI Ha TePPUTO-
PUSX TPAAMLIMOHHOTO ITPUPOAOCIIOAb30BAHNSI KOPEHHbIX
MAaAOYMCACHHBIX HAPOAOB CeBepa, PeaAusysl UX Ipasa
Ha BEAGHUe TPAAUIIMOHHOTO 00pa3a JKU3HU U MCKOHHYIO
CpeAy oOUTaHMsL.

AAsl TEHETMYECKUX MCCACAOBAHUI B KauecTse 00-
Pa3lloB TKAHM OACHET! MCTIOAb30OBAHbI (PPArMEHTBI YITHOM
pakoBuHEI (BIIMIIEL). JKUBOTHBIX OTOMPAAL PAHAOMHBIM
METOAOM, TIPOObI B3sTbl U3 Pa3HBIX IIOAOBO3PACTHBIX
TPYTII — TeAAT, Ba’KeHOK, OBIKOB BO BpeMs yOOsI OAeHen
Ha MsICO, KOHCEPBUPOBAAL XOAOAOM U STUAOBBIM CITUPTOM.
AnaanTtideckre paboTHI BLITOAHEHB! B Aabopatopuu AHK-
TexHoaoruil Becepoccuitckoro HMW maemeHnHOTO Aeaa B
COOTBETCTBUM C PEKOMEHAALIMSIMHU T10 UCTIOAb30BaHMIO0 PCR
B JKIBOTHOBOACTBe [13].

Briseaerne AHK 13 11po6 TKaHM IIPOBOAUAY (DEHOAD-
HO-ACTEPreHTHBIM METOAOM C MCIIOAb30BAHUEM IIPOTEN-
Hasel K. Aast anaamsa ISSR-moanmopdmsma ¢ moMomnsio
[TLIP ncrioanp3oBaan mpaivep (AG) 9C. Ycaosus TTLIP:
TIepBOHAYAAbHAsL ACHATYPALIVsL, UAM «TOPSTINI CTAPT» IIPU
95°C — 3 muH, AeHaTypauus npu 95°C — 1 MuH, oTKUr
mipaiivepos Tipu 55°C — 1 muH, cunTes ipu 72°C — 1 Mua
(35 unkaoB). 3aBepruatonmit cuxTe3 1pn 72°C — 7 MuH.
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DpaxunoHupoBaHue mnoAydeHHbIXx pparmentos AHK
IIPOBOAMAM Ha 2% arapo3HOM TeAe. Busyaamsuposarn
¢parmenter AHK 1iyTem oxkparnmBanmst OpOMUICTBIM 9TU-
aneM B YD-cBeTe. B KauecTBe Mapkepa AAnH (pparMeHTOB
B KaykABI reab Brao9aan AHK-mapkep GeneRulerTM 100
bp DNA Ladder Plus (MBI Fermentas, USA). PesyasraTst
(PUKCHPOBAAYL C TIOMOIIIBIO KOMIIBIOTePHON BUACOCUCTEMBL.

AAMHBL (DPArMEHTOB PACCUUTBIBAAK C UCIIOAB30BA-
HIEeM KOMIIbIOTepHOT Tporpammbl UnScanGel Automated
Digitizing System (Version 5.1). Ilepsbim sTanom craru-
CTUYEeCKON 00pabOTKU Pe3yAbTATOB ABASETCS IIEPEBOA
n306pakeHns Ha PUABTPE B CIIELIMAABHYIO MATPUILY, TAE
HAaAUYVE TTOAOCHI 0O03HAYACTCS KaK « 1».

Kaskablil PparMeHT paccMaTPUBAACS KAK OTACABHDIIN
MapKep, IPEACTABAAIOIINI COO0I HYKACOTUAHYIO TIOCAE-
AOBATEABHOCTD, (PAAHKUPOBAHHYIO MHBEPTUPOBAHHBIMU
MUKPOCATEeAAUTHBIMU TTOBTOPAMHU.

PacdeT reHeTUYeCKNX XapaKTEPUCTUK BBIIIOAHEH C
TIOMOIIIBIO CTAHAAPTHBIX KOMITBIOTEPHBIX ITporpamM. Ha
OCHOBE TIOIYASIIIMOHHBIX T'€HHBIX YdCTOT OIPEACASIAU
cpearee 1 3 deKTUBHOE YUCAO aAreAell Ha AOKyC MC,
nHQOPMATUBHLIX aareAeil (%), KOIPPUILIEHT TOMO3UTOT-
HOCTH, YPOBEHb TeOpeTUdecKoil reteposuroraoctu [10].

PesyabraTsl uccaeaoBaHus
U uX 00Cy’KACHHE

LleAb TiAeMeHHOT pabOTbl B OACHEBOACTBE—— TTOBbI-
ITIeHIe [TPOU3BOACTBEHHDBIX T10KA3aTeACH 11 SKOHOMUYECKOM
9 beKTNBHOCTI OTPACAK 33 CUET POCTA JKUBOU MACCHI,
YIIUTAHHOCTH, TIAOAOBUTOCTH, JKU3HECTOMKOCTH, KPETIOCTI
KOHCTUTYIIUH, aAQIITUBHOCTU K HeGAArompusiTHbIM ak-
TOpaM BHEIITHEH CPEABI, YAYUIlIeHHE TTACMEHHBIX KadeCTB
JKUBOTHBIX. DTO AOCTUTACTCS BHIIIOAHEHNEM KOMIIACKCA
300TeXHNYECKUX MEPOIIPHUATUN, TAABHbIC 13 KOTOPBIX —
TIOAHOIIEHHOE KOPMAEHUE 1 COAEPIKaHUe, CUCTeMaThuye-
CKUM 0TOOP 1 TIOAOOP OACHET, BHIPAIINBAHIE TIACMEHHOTO
MOAOAHSIKA, HATIPABACHHOE Ha TIOBbIITIeHIe THTEHCUBHOCTI
POCTa U CKOPOCIIeAOCTH JKUBOTHBIX [1, 2, 5, 6, 19, 23].

OBeHCKas 10poAa CeBepHbIX oaeHett (Rangifer tarandus
L.) cchopmMupoBaaack B CrieltrruuecKux PUPOAHBIX YCAO-
BUSIX A€CHOM 30HbI M AeCOTYHAPbI CeBepa AaabHero BocTo-
Ka. [TprobpeTenne oAeHAMN XapaKTePHBIX SKCTEPbEPHBIX
1 KOHCTUTYUMOHAABHBIX OCOOEHHOCTEN IIPOXOAUAO B
TeueHNe AAMTEABHOTO BPeMeH TIOA BAMSIHIEM (DaKTOPOB
BHEIIIHEel CPEABl Y ICKYCCTBEHHOTO 0TOOPA B HAIIPaBACHI
YBEAUTeHVs PA3MEPOB 1 YAYUIICHIS MACHBIX M PA00UMX Ka-
YeCTB KUBOTHBIX [7-9, 14, 17,19-21, 23, 24]. JKusotHsie
3TOI1 TIOPOABI OOAAAAIOT KPEIIKOY KOHCTUTYIIMEH, TOAOBA
BBITSIHYTas1, C XOPOIIO Pa3BUTBIMU POTAMMU, MACCUBHBIM
KOCTSIKOM, BBICOKOM XOAKOM. HoTm AAMHHBIE, TIPAaBUABHO
TIOCTaBACHHBIC, C YMEPEHHO BBITIOAHEHHO MyCKYAQTyPOI
TIACUEBOTO M TA30BOTO 110s1ca. KorbiTa mmpoxue, 6oabIme,
IIPUCTIOCOOAEHHbIE K AOOBIBAHMIO KOPMa 13-110A TAYOOKOTO
PBIXAOTO CHeTa. AOMUHMPYIOIIAs MACTDh 9BEHCKIX OACHEN
— Oypas u cBeTA0-Oypas.
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[oH y OAeHell 5BEHCKON MOPOAbL HAUMHACTCS B Cpe-
AVHE CEHTs0pA 1 IIPOAOAYKAETCs B TeueHue Mecsana. Mac-
COBBIi1 0TeA TIPOX0AUT ¢ 20 arpeast 1o 20 mas. JKusoTHble
3TO1 IOPOABL XOPOLIIO TIPUCIIOCOOACHDI K YCAOBHSIM CYIIIe-
CTBOBAHUSI B TOPHO-TAEKHOM M A€COTYHAPOBOT1 TTACTOMIII-
Ho-reorpaduyeckort 30He CeBepa AaabHero Boctoka. Pato
HAPOAMBIINICS MOAOAHSIK YCIIeBaeT K HAUaAy BereTaluu
3€ACHBIX PACTEHUI, AO UIHTEHCHUBHOT'O ACTa KPOBOCOCYIIINX
HACEKOMBIX M HACTYIIACHUS JKapbl OKPEITHYTh 1 AOCTHYb
XOPOIIIETo PasBUTHst. K 0ceHN TeasiTa MMEIOT JKUBYIO Mac-
cy 50-60 Kr u yAOBA€TBOPUTEAbHYIO YIIMTAHHOCTDb, YTO
OY€Hb BXKHO AASL YCIIEIITHOTO TTPOXOSKACHUSI AAUTEABHOTO
3VIMHETO TIEPUOAA C SKCTPEMAAbHBIMU METEOYCAOBUSIMU B
KOHTMHEHTaAbHOI U IIPUOXOTCKO 30He CeBepo-BocToka.
Oaenn, pasBoAnMble B MaraaaHcKo# 00AaCTH, SBASIOTCS
TUTIMYHBIMU AAsL A6CHOM 30Hb1 [4, 7, 17, 18, 23, 25]. XKu-
BOTHbIE BCEX [1OAOBO3PACTHBIX I'PYIII, COACPIKAIIINECS B
XO3SICTBE, COOTBETCTBYIOT CTAHAAPTY 3BEHCKOM TTOPOABL
110 SKUBOT Macce (puc. 1).

Tpe6oBanuaM 1epBOro OOHUTUPOBOYHOIO KAacca
I10 JKUBOI1 Macce COOTBETCTBYIOT BCE IIOAOBO3PACTHBIE
TPYILIIbl, YTO CBUACTEABCTBYET 00 YAOBACTBOPUTEABHBIX
XO3SICTBEHHO-TIOAE3HbBIX TPU3HAKAX OACHEN 3BEHCKON
TIOPOABL, PA3BOAUMBIX B PETHOHE.

Y6OIHBIN KOHTUHIEHT COCTABASIOT ITPENMY1IIeCTBEH-
HO 1,5-AeTHune Obruku. CpeAHsis JKuBas Macca OAHOBO3-
PaCTHBIX OBIKOB CPeAHEN YNUTAHHOCTU 127 Kr, BayKeHOK
— 96 KT, 5-6-MeCSIYHBIX TeAIT-caMII0B — 60 KT, CaMOK —
55 kr. [Ipu y60e B3pOCABIX OBIKOB CPEAHEI YITUTaHHOCTU
TIOAYYAIOT TYIIy Maccom 63—64 Kr, BakeHOK — 48-50 KT,
CpeAHUT yOOUHBIN BBIXOA cocTaBasieT 50-53%.

lccaeaoBaHME TeHETUYECKUX I10KA3aTEACH OACHel
3BEHCKOI TIOPOABL IIPOBEACHO T10 OOLIEIIPUHSITEIM METO-
akam [11-13, 16]. B BbIOOpKe U3 IIOIYASILINE OACHEN
Maraaasckoit obaactut BeusiBAeHO 11 dparmentor AHK,
PACIIOAOSKEHHBIX B TEHOME MeYKAY MUKPOCATEAANTAMY THIIA
AG (mabauya). PacnipeaereHre 4acTOT BCTPEUaeMOCTU
(bparmMeHTOB — TUIIMYHOE AAS CeBEPHBIX oAereil (Rangifer
tarandus L.) [7, 14].

Hamnboaee 9acTo B reHOMe BCTpeyaioTcst (pparMeHThL
cpeanent aansbL: 0T 300 A0 500 1. Y 100% mccaeaosan-
HBIX JKUBOTHBIX IIPUCYTCTBYIOT MEKMUKPOCATEAAUTHBIE
yaactkn AHK aanHo# okoao 300 m.H. (aoxyc 3), 400 ..
(aokyc 5) 1500 11.1. (A0KyC 6), XapaKTepHbIe AASL CEBEPHDIX
oaeredl. AOKyc 7 BbIsiBACH Y 76 % ocobeit. 113 11 aokycos
7 (63,6%) sBAsIOTCsE MHDOPMATUBHBIMIL AASL U3YUeHHON
nonyastiy. Hanboaee pacripocTpaHeHbl TeHOTHIIBL, UMe-
I0IIMe B CBOEM COCTaBe AOKycHI 1, 3,5, 6, 7, 1 9. Oroao
30% BBIOGOPKIU JKUBOTHBIX MMEIOT YHUKAABHbIE TCHOTHUIIBL.

YpOBeHb CPeAHEN reTePO3UTOTHOCTI MUKPOCATEAANT-
ot AHK (H=0,883) cBuAeTeABCTBYeT O 3HAYUTEALHOM
TeHeTUYeCKOM Pa3Ho00pa3i COOTBETCTBYIOIIMX AOKYCOB
T€HOMA B MICCACAOBAHHOM CTaA€ OACHEN. AQHHBIN I10Ka3a-
TeAb Bblllle, YeM B BbIOOpKax aykotckoil (0,86) IOPOAEL.
V3yuaemast MOIYASIIINS TIPEBOCXOAUT YyKOTCKYIO ITOPOAY
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Puc. 1. }uBas macca oneneit MYCXM «MNp6biyany» (H) B cpaBHEHUM CO CTaHAAPTOM 3BeHCKoW nopoabl (), Kr

TI0 CPEAHEMY UMCAY aAAeAel Ha AOKYC MUKPOCATEAAUTOB
(9,9 mpotus 7,3-8,6) 1 uncay 3ppeKTUBHBIX aAAeAeH Ha
AoKyc (8,5 mpotus 6,7-8,1). Beicokuil ypoBeHs reteposu-
TOTHOCTH AAeT ITPENMYIIIeCTBO JKUBOTHBIM T10 A TUBHBIM
mpusHakam [1, 3, 5, 6, 22].

TeTeporeHHOCTb MPUOXOTCKOM TIOTYASIINN 9BEHCKOM
TIOPOABI B 3HAYMTEABHON Mepe ACTEPMIHUPOBAHA 0COOeH-
HOCTSIMU (POPMUPOBAHISE ee TeHO(OHAA, TPONCKXOANBIIIETO
B KoHIle 1990-X IT. Ipu pecTpyKTypu3aliuy COBX030B Ha
OCHOBE COCAMHEHMs1 Tpex cyOnomyasuuii - [lapenbckon,
[voKuruHCKOM M [apMaHAMHCKOM, OTANYABIINXCS SKOAO-
rudecku AU(epeHIINPOBAHHBIM COCTABOM JKUBOTHBIX.
[Tapenbckas CyOTIOTYyASIINS HAXOAUTCS Ha TpaHUlle
apeaAoB 3BEHCKOTO U KOPSKCKOTO 3KOTUIIOB, TTO3TOMY
BeCbMa BEPOSITHO MMeA MeCTO 0OMeH MUTpaHTaMu. OAeHn
TapMaHAMHCKOM TIOTIYASIIIUY TIPUHAAACIKAT K O0Aee KPYTI-
HOMY AeCHOMY 2KOTUIy. OOBbeANHEHNE SKOAOTUYECKN 1
TeHeTYeCKN Pa3HOPOAHOTO TIOTOAOBDSI 0OCCTICYNAO TeTe-

Yacrora BcTpeyaemoctu ISSR-mapkepos
Y oNleHel IBEHCKOM nopopbl
Homep AanHa pparmeHTa, ITopoAa CeBepHBIX OACHET
AoKyca nap HYKAGOTI/}AOB OBeHCKas ykoTckas
(ocHoBaHmMi1) n=84 n= 160
1 180-210 0,109+0,034 0,153+0,020
2 220-230 0,045+0,022 0,014x0,006
3 240-330 0,152+0,039 0,147+0,019
4 330-350 0,076+0,028 0,049£0,012
5 350-430 0,152+0,039 0,156+0,020
6 440-520 0,152+0,039 0,154+0,020
7 520-570 0,120+0,035 0,148+0,019
8 650-690 0,045+0,022 0,134+0,019
9 700-770 0,098+0,032 0,038+0,010
10 850-980 0,040+0,021 0,006+0,004
11 1100-1300 0,009x0,010 0
48

POTEHHOCTD 3TOM AOKAABHO TIOTIYASIIIAN OACHE 9BEHCKOMN
110poAst [17].

[TepBoHauaabHO TeHODOHA cTara HOPMUPOBAACS
113 HEPOACTBEHHBIX TPYIIIl OACHEN 3BEHCKOM TIOPOABI,
00beAMHUBIINXCS B KOAX03 «PaciseT CeBepa» HECKOAb-
KX OAEHEBOAYECKUX XO3SMCTB C OOIIMM ITOTOAOBbEM
skuBOoTHBIX 14000. B xonite 1970-x — navaae 1980-x rT.
opaeHa Apy>KObI HApOAOB cOBX03 «PactiseT CeBepa» yepes
Tocriaemo6beAnHEHME TPIDKABL 3aB0o3uA TI0 100 ObrYKOB
9BEHCKOM TIOPOABI U3 TOPHO-TAEKHOM 30HbI SIKyTnu [4].
[ToTOMCTBO OT CKpelIMBaHUSA OAeHeil, BHIPAICHHBIX B
Pa3ANYHBIX IIPUPOAHBIX YCAOBUSIX, OTANYIAAOCH KPYITHBIMUI
pasMepamMM U BBICOKOM JKUBO MacCOM, TIPEBOCXOASIIIEH
CTaHAAPT 3BEHCKOM 110poAbl Ha 10-15%. B nocaeayiommne
TOABI TIPOBOAMACS OTOOP JKUBOTHBIX 10 9KCTEPbePy U KOH-
CTUTYLINY, MSCHON IIPOAYKTUBHOCTH, PEIIPOAYKTUBHBIM
Ka4uecTBaM, MHCTUHKTY CTAAHOCTU, PE3UCTEHTHOCTH K
6oae3HsAM. Ha maemst 0CTaBASIAM TTPOM3BOAUTEACH OT BbI-
COKOIIPOAYKTHBHBIX MATOK, HAaOOACe KPYIIHBIX, aKTUBHBIX
BO BpeMsi ToHa. CeAeKIINs BaKeHOK AOTIOAHSIAACH OTOOPOM
TI0 MAaTePUHCKUM KaueCTBaM, TIAOAOBUTOCTH, MOAOYHOCTH,
PaHHUM CpPOKaM TOKPHITUSL 1 oTeAad. OOMeH OAeHSAMU
MEJKAY CTaAaMU OCYIIeCTBASIACS TIO TIAAHY POTalUd MpPo-
U3BOAUTEALI.

B 1980-x rT. corpyaHuku Marasanckoro HUMCX n
obaacTHOTO ToCTIAEMOOBEANHEHSI COBMECTHO CO CITeITH-
AAMCTaMU XO3411CTBA €5KeTOAHO TTPOBOANAN OOHUTHUPOBKH,
0TOOp 1 TI0AGOpP OaeHel. B pesyabTaTe cTaa0o Ne7 ObIAO
BHeCeHO B [OCyAapCTBeHHBII TIACMEHHO PETUCTP B Kade-
CTBE TIACMEHHOTO PeTIPOAYKTOPA 10 Pa3BEACHUIO OACHEll
9BEHCKOI TIOPOABL. B cTaAe BBIMOAHSANCH MEPOTIPUATHS,
TIPUHATHIE B TTACMEHHOM XO3SIICTBE — MeYeHHNe OACHEH,
OOHUTUPOBKA, OTOOP U TIOAGOP KUBOTHBIX, TIAEMEHHOI
yueT u Ap. B Hauaae 2000-x IT. Ipu pecTpyKTypu3aluu
COBX030B TIOTOAOBbE OACHEN OpAeHA APY’KOBI HAPOAOB CO-
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5% BaKEHOK 1 HETEACH TT03BOASICT IIPOBOANTDH CBOCBPEMEHHYIO
Boikn- 8% BO3PACTHYIO POTALIMIO MATOYHOT'O TTIOTOAOBBS, SAMMIHALINIO
TIPOM3BOAVTEAN
P Boikn- CTaPbIX JKUBOTHBIX 1 3AMEHY UX MOAOABIMU.
KacTpaThl 0
KoanuecTBO MaTOK AOAYKHO OBITb yBeANIeHO A0 50%
6% OT OOIIIETO TIOTOAOBbsI OACHEN. NCACHHOCTD TPOU3BOAU-
TpeTpsikn TeAel oOecrieunBaeT 0TOOP ObIKOB U TPEThSIKOB AAS TIAC-
40%

MEHHBIX LIeAeil B TpeOyeMOM AASL OIITUMAABHOM TOAMTaMUK
cooTHommeHUN. KAACCHDBII COCTAB ITOTOAOBDS [TIOATBEPIKAACT
YAOBACTBOPUTEABHbIE TIPOAYKTUBHBIE CBOICTBA JKUBOTHBIX
TIOAOBO3PACTHBIX IPYIIII TOTO XO3SIICTBA.

Bakenku

13%

TeasiTa- camITbL BbIBOABI

B pesyabraTe BBIIIOAHEHMS paOOTHI IIOAYY€HA 300-
TeXHUYEeCKas U TeHeTU4ecKas XapaKTepUCTUKA OAeHEeH
9BEHCKOIl TTOPOABI, CBUACTEABCTBYIONIAs 00 YAOBAETBO-
PUTEABHBIX XO3SMCTBEHHO-TIOAC3HBIX MPU3HAKAX OACHEM
9BEHCKOI1 TIOPOABI, Pa3BOAMMBIX B PEIMOHE, UTO CO3AAET
Puc. 2. CTpyKTypa cTapa oneHei 3BEHCKOW NOPoAbI TIPEATIOCBIARU AAST BeAeHUst 9P deKTUBHOM paboThl B Ha-
[IPaBACHUN TIOBbIIICHS TPOU3BOACTBEHHBIX TIOKA3aTEACT.
[loAydeHHbBIE AQHHBIE AATYT B OCHOBY Pa3paOOTKM IIAaHA
CeACKIINOHHO-TIAeMeHHOM paboThl B MYCXITT «Vp6braat»
C LIeABIO CO3AAHMS TeHOOHAHOIO CTAAA OACHET IBEHCKO
TIOPOAbI ITPUOXOTCKOM TOITYASIIINM.

15%
Teasita-camku

BX03a «PaciBeT ceBepa» COCTABMAO OCHOBY CTaAd, BHOBb
cozpanHoro MYCXIT «VpOpraan».

Crpyktypa craaa oaenetrt MYCXIT «Mp6oraan» ot-
paskeHa Ha puc. 2. B 11eAOM KOANUeCTBEHHOe COOTHOLIICHIE

Autepatypa

1. Aatyxos, IO.I1. Tenetnaeckue npoueccl B onyasumax/ 10.I1. Aatyxos. — M., 1983. - 279 c.

2. Boposann, 3.K. Paseeaerne ceeprbix orener/ 9.K. boposaun, I1.H. Bocrpskos, H.O. Abstaenko. — Kpacnosipek, 1977. — 223 c.

3. boposzaus, 3.K. [Tpodaembl TeHETHKE B ceBepHOM 0AeHEeBOACTBe / O.K. boposams, A.A. Myxades, A.®. Casaaeposa // CosepIeH-
CTBOBAHIE TeXHOAOTHH U IIOBBLIIIEHNE SKOHOMUUEeCKON 9(eKTUBHOCTU CceBepHOro oaeHeBoactBa. BACXHUA. Cubupckoe
ota-ure. MBHMKWCX CB. — Hosocubupck. — 1989. — C.45-49.

4. bpeisranos, IS, Tlosblienne MPOAYKTUBHOCTI CEBEPHBIX OACHEN B MPUOXOTCKOM 30He CeBepo-BocToka ImyTeM CKpermmBaHus.
Metoanueckue pekomenaaunu./ [S. bpeisraaos, H.T. [Tusnes. -Maraaan, 1989. — 24 c.

5. Bpeisraaos, [15. ArTyaabHBIe BOTIPOCHI CeACKIIMOHHO-TIACMEHHOU paboTl B oAeHeBOACTBe KpaitHero Cesepo-BocToka Poccum/
[ Bpeisranos. — Maraaasn, 2022. — 183 c.

6. Tomwapos, B.B. Onenka renetudeckoro pasnoo6pasust cesepaoro oaerrst (Rangifer tarandus) ¢ momomisio MyasTiaokycuoro AHK-
¢unrepripuntnra / B.B. Tonwapos, O.B. Murpodanosa, H.B. Aementbesa (1 Ap.] / AOKAGABI POCCHIICKOI aKAAEMIK CEABCKO-
XO3sMCTBeHHbIX HayK. — 2011. — Ne 5. — C. 36-39.

7. TOCyAapPCTBEHHbII PEeCTp CEACKIIMOHHBIX AOCTIKEHHI, AOITYIIIEHHBIX K UCIIOAB30BaHMIO. ToM 2. [TOpOABI SKUBOTHBIX: O(PUIINAABHOE
nspanve. — M.: ®TBHY «Pocundopmarporex», 2013, — 152 c.

8. Aepsorerties, B.1. OcobernoCTH 0TOOPA BSKCHOK 1 MOAOAHSKA CEBEPHBIX OACHEI AASI AAABHEHIIIIETO UCTIOAB30BAHNS X B TIACMEH-
HbIx neasx/ B.U. Aepsorenties u Ap.// Tpyast MBHMWCX CB. — Beim. VI. -1976. — C.10-16.

9. Aepsrenties, B.V. VMiamenenne KUBOTO Beca 11 IPOTIOPINI TEAOCAOKEHMsI CAMOK CEBEPHbBIX OAeHE B TiepnoA pocta/ B.M. Aepsi-
Ken11es. — Tpyast M3BHMMCX CB. B VII, 1978. — C.12-18.

10. >Kupotoscknuit, A.A. CTaTUCTUYECKNE METOAbI aHAAM3A YACTOT F€HOB B IPUPOAHBIX NOMyAANMAX MTorm Hayku n Texuuku: O6mas
reHetuka. / A.A. JKusotoscknit. — M. — 1983. — T. 8. — C. 76-104.

11. 3unosresa, H.A. [eneTndeckas sKCIepTu3a CeAbCKOXO3SIICTBCHHBIX JKUBOTHBIX: IIPUMEHEHNE TeCT-CUCTeM Ha OCHOBE MUKPO-
cateaantos / H.A. 3unosbesa, E.A. Taaapps // Aoctikernst Hayku 1 Texuukn ATTK. — 2011, — Ne 09. — C.19-20.

12. 3unosbesa, H.A. MeToardecKkie peKOMEHAALINAN T10 UCIIOAB30BAHMIO METOAA TTOAMMEPA3HOI LIETTHON PeaKIINK B JKUBOTHOBOACTBE
/H.A. 3unosbesa, A.H. Tlonos, A.K. OpHcT. - Ay6posutibr: BVDK. — 1988. — 47 c.

13. 3unosbesa, H.A. BeeacHMEe B MOAEKYASPHYIO TEHHYIO AMATHOCTUKY CEABCKOXO35MCTBEHHDBIX JKUBOTHBIX / H.A. 3unoBbesa n Ap.]4
—Ay6posutet, 2002. — 112 c.

14. MncTpyKims o 60HUTHPOBKe CeBEPHBIX oAeHeil. — HoBocnbupek, 1988. — 20 c.

15. Kaaamnnrosa, A.A. Ceaexumst XXI Bera: ucnoabsosanue AHK-texnoaoruit / A.A. Karamnukosa, M1.M. Aynun, B.J. [aasxko. -
MockoBckas 00A., Aectbie T1oastHbI, BHVWmaem. — 2000. — 31 c.

16. Kpyruxosa, A.A. TlepCrIeKTUBHBIE TeHBI AASL YAYUIIEHUs MOKa3aTeAell MsCHOM ITPOAYKTUBHOCTU B OAeHeBOACTBe (00630p) /
A.A. Kpyrtukosa, H.B. Aementnesa, O.B. Mutpocanosa // Tenetuka u pasBeaetue xuBoTHbX. — 2017. — Ne 1. — C.31-35.

17. Kyaeas, E. V. CpaBHUTeAbHAsS XaPAKTEPUCTUKA HEKOTOPBIX (PeHOTUITMHYECKIX [IPU3HAKOB OAeHEH pasanytbix 30H / E.M. Kyaeas,
B.M. Aepsorenties // Tpyast MBHMWCX CB. — Bem. IV, Maraaan, 1974. — C. 9-19.

N:2 2026 Teopernueckue u npuknagHbie npoénemsi AMK 49



18

19

20.
21.

22.

23.

24.

25.

Pa3BepgeHune, cenekyusi, reHeTMKa U 6MOTEXHONOINSA XNBOTHbIX

. Kyaeas, E. V1. I3MeHUMBOCTD XO35MICTBEHHO-TIOAC3HBIX IIPU3HAKOB CEBEPHBIX OACHE TaesKHO 30HbI CeBepO-BOCTOKA (Ha IprMepe
cosxo3a «lO6uaettmbiity) / E. V1. Kyaeast, B.. Aepsprennies // Tpyast MBHMMCX CB. 1974. — Bem. 111 — C. 33-41.

. ITaemenHast paboTa B CeBEPHOM OACHEBOACTBe: MeToA. pekoMenAarm / A.A. Myxades [u ap.] // BACXHUA. Cub6. ota-une. HUMCX
Kpannero Cesepa. Hosocu6upcek. — 1988. — 120 c.

[Nomuumn, C.b. ITpo6aema 1opoab! 1 ee coBeplieHCTBOBaHMsA B oaeHeBoACTBe / C.b. [Tomummn. —fkyrtck, 1981. — 180 c.
IToakopsrtoB, .M. CesepHoe oaeHeBOACTBO / D.M. IToakopeitos, B.A. 3a6poanH, 3.K. boposaut [1 Ap.]. — M.: Arpapnas
Poccma. —2004. — 450 c.

Pomanenko, T.M. [eneTndeckas CTpyKTypa MOTyASIIINN CeBEPHBIX oAeHel1 0. Koaryes Henerikoro asronomuoro okpyra/ T.M. Poma-
Henko, A.A. Kaaamnukosa, [L1. @uaunmosa, K.A. Aaitmes // Aoctioxenns Hayku n TexHuku AITK. —2014. — Ne 4. — C. 68-70.

CucTema BeACHUsI OACHEBOACTBA B Maraaanckoil obaactu: pekomenaatmn / I1.M. Bapcos, 5. Bpoisraaos, B.B. Tap6apernt u Ap.
Hosocubupck: CO BACXHHMA, 1986. — 252 c.

Ycrunos, B. M. OaeHeBOACTBO Maraaanckoil 00AaCTH: COCTOsHUE W NepCreKTuBbl passutus/ B. V. Yerunos. — Maraaan: Ku.
n3A-BO, 1969. — 128 c.

[OsxaxoB, A.A. Oco6eHHOCTI TIOPOAOOOPA3OBAHNS B CEBEPHOM OACHEBOACTBe / AL A. IO>kakroB // HayKka — 0AeHEBOACTBY: ¢O. CTaTel
Ne3. PACXH, Cu6. ota-nue. Axyt. HUMCX. — dxyTck. — 2005. — C. 105-114.

References

. Altukhov, Yu.P. Genetic processes in populations / Yu.P. Altukhov. — Moscow, 1983. — 279 p.

2. Borozdin, E.K. Reindeer breeding / E.K. Borozdin, PN. Vostryakov, N.O. Dyachenko. -Krasnoyarsk, 1977. — 223 p.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

50

. Borozdin, E.K. Problems of genetics in northern reindeer herding / E.K. Borozdin, A.D. Mukhachev, L.E Savaderova // Improving
the technology and increasing the economic efficiency of northern reindeer herding. VASKhNIL. Siberian Branch. MZNIISKh
SV. — Novosibirsk. — 1989. — P45-49.
. Bryzgalov, G.Ya. Increasing the productivity of reindeer in the Okhotsk zone of the North-East through crossbreeding.
Methodological recommendations. / G. Ya. Bryzgalov, N. T. Pivnev. -Magadan, 1989. — 24 p.
. Bryzgalov, G. Ya. Current issues of selection and breeding work in reindeer herding in the Far North-East of Russia /
G. Ya. Bryzgalov. — Magadan, 2022. — 183 p.
. Goncharov, V. V. Assessment of genetic diversity of reindeer (Rangifer tarandus) using multilocus DNA fingerprinting /
V. V. Goncharov, O. V. Mitrofanova, N. V. Dementeva [et al.] // Reports of the Russian Academy of Agricultural Sciences. —2011.
—No. 5. - P 36-39.
. State Register of Breeding Achievements Approved for Use. Volume 2. Animal Breeds: Official Publication. — Moscow: Federal
State Budgetary Scientific Institution Rosinformagrotekh, 2013. — 152 p.
. Deryazhentsev, V1. Features of the Selection of Female and Young Reindeer for Further Use in Breeding Purposes / V.I. Deryazhentsev
et al. // Proceedings of the MZNIISKh SV. — Issue VI. -1976. — P10-16.
. Deryazhentsev, V1. Changes in Live Weight and Body Proportions of Female Reindeer During the Growth Period / V.I. Deryazhentsev.
— Proceedings of the MZNIISKh SV. Issue VII, 1978. — P12-18.

Zhivotovsky, L.A. Statistical methods for analyzing gene frequencies in natural populations. Results of science and technology:
General genetics. / L.A. Zhivotovsky. — M. — 1983. — Vol. 8. — P. 76-104.

Zinovieva, N.A. Genetic examination of farm animals: the use of test systems based on microsatellites / N.A. Zinovieva,
E.A. Gladyr // Achievements of science and technology of the agro-industrial complex. —2011. — No. 09. — P. 19-20.

Zinovieva, N.A. Methodical recommendations for the use of the polymerase chain reaction method in animal husbandry /
N.A. Zinovieva, A.N. Popov, L.K. Ernst. — Dubrovitsy: VIZH. — 1988. — 47 p.
Zinovieva, N.A. Introduction to Molecular Gene Diagnostics of Farm Animals/N.A. Zinovieva [et al.]. — Dubrovitsy, 2002. — 112 p.
Instructions for the Grading of Reindeer. — Novosibirsk, 1988. — 20 p.
Kalashnikova, L.A. Selection of the 21st Century: the Use of DNA Technologies / L.A. Kalashnikova, I.M. Dunin, V.I. Glazko. —
Moscow Region, Lesnye Polyany, VNIIPlem. — 2000. — 31 p.

Krutikova, A.A. Promising Genes for Improving Meat Productivity in Reindeer Herding (Review) / A.A. Krutikova, N.V. Dementeva,
O.V. Mitrofanov // Genetics and Animal Breeding. — 2017. — No. 1. — P 31-35.

Kudelya, E. I. Comparative characteristics of some phenotypic traits of reindeer from different zones / E. 1. Kudelya,
V. L. Deryazhencev // Proceedings of the MZNIISKh SV. — Issue IV, Magadan, 1974. — P. 9-19.

Kudelya, E. I. Variability of economically useful traits of reindeer in the taiga zone of the North-East (using the Yubileiny state
farm as an example) / E. 1. Kudelya, V. I. Deryazhencev // Proceedings of the MZNIISKh SV. 1974. — Issue III. — P. 33-41.

Breeding work in northern reindeer herding: Methodical recommendations / A.D. Mukhachev [et al.] // VASKhNIL. Siberian
Branch. Research Institute of Agriculture of the Far North. Novosibirsk. — 1988. — 120 p.

Pomishin, SB The problem of the breed and its improvement in reindeer herding / SB Pomishin. — Yakutsk, 1981. — 180 p.

Podkorytov, FM Northern reindeer herding / FM Podkorytov, VA Zbrodin, EK Borozdin [et al.]. — Moscow: Agrarnaya Rossiya.
—2004. — 450 p.

Romanenko, TM Genetic structure of the reindeer population of Kolguyev Island, Nenets Autonomous Okrug / TM Romanenko,
LA Kalashnikova, GI Filippova, KA Laishev // Achievements of science and technology in the agro-industrial complex. —2014.
—No. 4. - P 68-70.

Teopetnueckue u npuknaaHsie npo6nemsl ANK N2 2026



Pa3BepgeHune, cenekyusi, reHeTMKa U 6MOTEXHOJNOrNSA XNBOTHbIX

23. The system of reindeer herding in the Magadan region: recommendations / P. M. Barsov, G. Ya. Bryzgalov, B. V. Garbarets, et al.
Novosibirsk: SO VASKhNIL, 1986. — 252 p.

24. Ustinov, V. I. Reindeer herding in the Magadan region: status and development prospects/ V. I. Ustinov. — Magadan: Kn. Publishing
House, 1969. — 128 p.

25. Yuzhakov, A. A. Peculiarities of breed formation in northern reindeer herding / A. A. Yuzhakov // Science for reindeer herding:
collection of articles No. 3. RAAS, Siberian Branch. Yakut. Research Institute of Agriculture. — Yakutsk. — 2005. — P. 105-114.

G. Y. Bryzgalov, E. A. Vitomskova, E. V. Ginter

Magadan Scientific Research Institute of Agriculture — branch of the Federal State Budgetary Institution
of the N. . Vavilov All-Russian Institute of Plant Genetic Resources
ekaterinaseymchan@mail.ru

GENETIC CHARACTERISTICS OF EVEN BREED REINDEER AS A BASIS
FOR SELECTION AND BREEDING WORK TO CREATE A GENE FUND

Reindeer are the only farm animal species that rely on resource—poor landscapes for food. They are kept on
pasture year—round, without supplementary feeding, under chronic environmental stress. Under these conditions,
the genotype—environment interaction has a profound impact on the realization of their genetic potential and
animal productivity, which is directly dependent on natural factors. The objective of this study was to establish
a foundation for the formation of a gene pool herd of Even reindeer from the Okhotsk population. The research
was conducted in 2024-2025 at the Irbychan State Agricultural Enterprise. The study focused on Even reindeer
bred in the Severo—Evensky District of the Magadan Region. Experimental data and zootechnical reports were
used in the study. This study provided information on the genetic characteristics of Even reindeer, which has
scientific and practical significance for further improvement of breeding efforts. The genetic studies were carried
out using tissue samples (ear notches] from reindeer of different age and sex groups. Individual genotyping of
animals was performed using the ISSR-PCR method. Eleven DNA fragments located in the genome between
AG-type microsatellites were identified in the sample from the Magadan Region reindeer population. Fragments
of medium length, from 300 to 500 bp, are most common in the genome. 100% of the studied animals had

intermicrosatellite DNA regions of approximately 300 bp (locus 3), 400 bp (locus 5), and 500 bp (locus 6],
characteristic of reindeer. Locus 7 was identified in 76% of individuals. Of the 11 loci, 7 (63.6%] are informative
for the studied population. The most common genotypes include loci 1, 3, 5, 6, 7, and 9. Approximately 30%
of the animal sample had unique genotypes. The average microsatellite DNA heterozygosity level (H=0.883]
indicates significant genetic diversity at the corresponding loci in the studied reindeer herd.

Key words: Rangifer tarandus L., Even breed, ISSR marker, effective alleles, heterozygosity.
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UccneposaHne BnuaHna sHtepocopbeHTa «KOCUII»
Ha NpoayKTUBHOCTb UbIMJIAT 6poiinepos
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Poccwiickuin yinBepcutet apyx6bi Hapogos vuM. [Natpuca Ilymymbi,

1132247860@rudn.ru

AkmyanbHOCMb UCCIeA0BAHUS 00YCaI08/1IeHa 2100a1bHOU NPo61IeMOll KOHMAMUHAYUU KOPMOB O/ CelbCKOX035icmBaeHHOU nmuybl
mukomokcuHamu. Co2nacHo 0aHHbIM MOHUMOPUH2a, pACNPOCMPAHEHHOCMb MUKOMOKCUHOB 8 KOPMOBOM Cbipbe docmuzaem
60-80%, npu 3mom 8 61-96% cny4aes pecucmpupyemcs coyemaxHoe 3azps3HeHue 08yMA u 6osee MOKCUHAMU, YmMo npusooum
K a00umusHoOMy UU CUHep2U4eCcKOMY YCUNeHUIO UX He2amuBHoz20 8o30elicmaus 0axe npu KOHYeHmMpayuax Hux;e npeoessHo
donycmumblix. B c853u ¢ npo2HO3UpyeMbiM POCMOM MOKCUKOI02UYeCKOU Ha2py3KU Ha N020/108be BCAOCMBUE KNUMAMUYeCcKUX
u3meHeHUll u 2106anu3ayUU KOPMOBO20 PbIHKA, Pa3pabomka 3¢hgekmusHsIx Memodos demoKCUKAYUU ABAAemcs npuopumemHod
3a0ayeli cospemeHH020 NMUYeB00CcMBa. IKCNepUMeHMAnbLHAS Yacmes pabomsl BbINOJHEHA 8 IKCNePUMEHMANbHOM X03alicmae
OHL| « BHUTUI» Ha cymoyHbix ysinasmax-6polinepax kpocca «Ko66 500». Llens uccnedosaHus 3aKk04anacs 8 OyeHKe
3hexmusHOCMU NpUMEHeHUS KOMNJIeKCHO20 AIIOMOCUIUKAMHO20 COpbeHma «IKocumy 0J1A CHUXeHUs HeeamusHo20 Bo30elicmaus
MUKOMOKCUHOB Ha NpodyKmusHocms nmuysl. Memodom paHOomuzayuu bbiau chopmuposarsl Yyemeipe 2pynnsi (n=35):
08e KOHMPOIbHbIe (4UCMbIl U MOKCUYHBIL KOpM) U 0Be ONnbIMHble, NoJy4Yaswiue MoKCuYHbIl Kopm ¢ dobasneHuem copbeHma 8
0o3uposkax 3,5/5 k2/m u 2,5/5 k2/m no nepuodam sbipawusaHus (5-28 u 29-38 dHell). Pe3ynsmamsi uccne0os8aHus NoKa3any,
Ymo ckapmaUuBaHUe MOKCUYHO20 KOPpMA NpuBeo K 00CMOBEPHOMY CHUXEHUIO uBol maccel Ha 17,1% K 28-my OHI0 U yxyOweHur
COXpaHHOCMU N020/108b5 (88,57% npomus 91,43% 8 yucmom KoHmposne). BkawyeHue copbeHma «3IKocuny» cnocob6cmsosano
HUBE/IUPOBAHUIO He2aMUBHbIX 3hchekmos U obecneyuso BbipaxeHHbil npomekmopHsIl 3¢gexm. Haunyywue pesynsmamsi
nosy4eHsl 8 2pynne ¢ 003uposkoli 2,5/5 k2/m, 20e coxpaHHOCMb N020108b5 0ocmuzna 97,14%.

KnioueBble cnoBa: lell'lﬂilTa-6pOl7U1€pbl, MWUKOTOKCWUHbI, COME€TaHHAaA KOHTaMUHaLnsa, 3HTep0C0p6eHTbI.

BBeaeHue

VcnoabzoBaHue AOOPOKa4eCTBEHHBIX KOPMOB, OTBe-
YAIONINX COBPEMEHHBIM TPeOOBAHMSM TI0 IIUTATEABHOCTH
1 6€30IIaCHOCTHU, BbICTYI1AeT HEOOXOAUMBIM YCAOBUEM AASL
TIOAACPYKAHNS 3A0POBbSI, TPOAYKTUBHOCTI 11 OAATOTIOAY ISt
CeABCKOXO3SAICTBEHHO IITUIILL. B yCAOBYSX MHTEHCUBHOTO
TTPOMBIIIACHHOTO NITUIIEBOACTBA AAHHAS 3aAa9a PEIaeTCst
TA@BHBIM 00Pa30M IIyTeM MCTIOAb30BAHMS TIOAHOPALINOH-
HbIX KOMOMKOPMOB. PelienTypHoe pazHooOpasue TaKux
KOPMOB TIO3BOASIET TOYHO YAOBACTBOPSITH (DM3UOAOTHME-
CKHe TIOTPeOHOCTH Pa3AMYHBIX TEXHOAOTWYECKUX TPYIIIL
nTutsl (6pOTAepOB, HeCyIIeK, PEMOHTHOTO MOAOAHSIKA),
TeM CaMbIM 00eCTIeUnBast TIOAHYIO PeaAn3alnio TeHeTde-
CKOTO TIOTEHIINAAd COBPEMEHHBIX KPOCCOB.

KoM6UKOpM ITPeACTaBAsieT COO0 MHOTOKOMITOHEHT-
HYIO CMeCbh, COCTABACHHYIO C y9eToM (PH3MOAOTTUeCKIIX 110~
TpeGHOCTe N NITUIIBI AAST 00eCTIeue IS COAAAHCUPOBAHHOTO
CYTOYHOTO panmona. OCHOBY KOMOMKOPMOB AASL TITHIIBI
COCTABASIIOT 3€PHOBBIE KyABTYPHI (KyKypy3a, IIIEHNUIa,
AUMEHD), 3aHnMaronmme Ao 60—65% ot obmen Macchol,
a TaK’Ke KOMIIAEKC KOPMOBBIX AOOABOK, BKAIOUAIOMINX
BUTAMUHBI, AMIHOKHCAOTBI, MAKPO- 1 MHUKPOIAEMEHTH,
APOOKI W aHTIOKCHAAHTBL. OAHAKO Ha BCEX 3Tamax 3a-
TOTOBKH, XPaHEHNsI 1 TlepepabOTKN CBIPbSI CYIIeCTBYeT
BEPOSTHOCTh KOHTAMUHAIINY KOPMOB BEIIeCTBAMI aHTPO-
TIOTeHHOTO (TTECTHUIIMABL, COAT TSDKEABIX METAAAOB, OCTATKI
yAOOpeHNMI) 1 GMOTUHYeCKOro MPOnNCXoKAeHMst. Ocobyo
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OIIACHOCTD B 3TOM PSIAY IPEACTABASIOT MUKOTOKCUHBI —
TOKCUYHbBIE BTOPUYHbIE MeTAOOAUTBI MUKPOCKOIIINYECKIX
IPUOOB, TIOPAXKAIOIINX KOPMOBOe Chipbe [11].

CoraacHo AQHHBIM MOHUTOPHHIA, PACIPOCTPaHeH-
HOCTb MUKOTOKCHHOB B CeAbCKOXO3SIICTBEHHBIX KyABTYPax
socturaet 60-80% [20], mpu stom B 61% caydaes puk-
CHUPyeTCsl KOHTAMITHALIVSL ABYMs 1 OOAee TOKCUHAMUI OAHO-
BpeMeHHO [14]. B ecTeCTBeHHBIX yCAOBUSIX 3arpsi3HeHUe
KOPMOBOTO CBIPbSI, KaK IIPAaBUAO, HOCUT MHOKECTBEHHBII
XapaKkTep: M30AUPOBAHHOE IIPUCYTCTBUE KAKOTO-AUGO
OAHOTO MHMKOTOKCHHA BCTpedaeTcs: peAko. CodeTaHHOe
ACTICTBYE HECKOABKUX TOKCHUHOB, AdKe €CAU COACPIKAHIIEe
KaKAOTO U3 HUX He IIPEBBIIIIAET IIPEACABHO AOIIYCTUMBIX
KOHILIEHTPALINI, MOYKeT OKa3blBaTh KOMOMHUPOBAHHBII
9 eKT Ha OPraHu3M KUBOTHbIX 3a CUeT dAAUTUBHOTO UAL
CUHEPTMYeCKOTO yerAeHMs1 061meit Tokeranoctn [10, 13].
Tax, o AauueM C. Song, TOACKUTEABHBIN CUHEPIU3M [P
COBMECTHOM BO3AECTICTBUU IPOSIBASIIOT adpaaTorcut (AD)
¢ oxparoxcuHoM A (OTA) uau tokcunom T-2 [24]. Oke-
TIePUMEHTAABHO TIOATBEPIKACHO, UTO A@’Ke KOMOWHAIIMS
HU3KUX U yMepeHHbIX KoHtenTparmit OTA (101,41 mxr/
kr) 1 AOB1 (20,10 MKI/Kr) ClIOCOOCTBYET CeHCUONAN3AIINLL
(IOTeHLINPOBAHUIO) MUKOTOKCUHOB, YCYTyOASist pa3BUTHe
HedpornaTun y ublrat [22]. B uccaeA0BaHMSIX Ha CBUHBSIX
koMOuHanus Aezokcunnsaretora (AOH) u seapaaenona
(3EH) AeMOHCTpUpPYeT AeceHCHOUAUUPYIOmuil 3P dexT
B OTHOLIeHUN nMMyHHOU cuctemsl [20]. B To ke Bpemst
M.C. Smith ycranoBuA CHIDKeHVE CTPECCOBBIX PeaKLUil
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in vitro mpu coderannn AOH u 3EH, uto, BepositHO, 00-
YCAOBACHO BKAIOUEHMEM KOMIIEHCATOPHBIX MEXaHU3MOB
reraTouuTos [23].

AAAVTUBHBIA XapaKTeP B3aUMOACTCTBUS yCTAHOBACH
AASL PsiA2 KOMOVHAIIMET MUKOTOKCUHOB, OKAa3bIBAIOIIIX
CXOAHOE HETaTMBHOE BO3ACHCTBUE HA OpPraHmM3M. B wact-
HoCTH, copMecTHOe npucyTcTsue 3EH u AOH ycyry6astet
[IOpayKeHUe PEIIPOAYKTUBHOM cucTteMbl [12], Toraa Kak
komOuHanumst AOH, T-2 TokcuHa 1 3eapaaeHOHa BHI3bIBACT
KOMIIACKCHBIE HAapyLIeHUsl TeMAaTOAOTNYeCKUX, O1OXU-
MWYECKUX 1 MMMYHOAOIMUYECKUX I1OKA3aTeACH, CHYDKAs
OOIIYI0 Pe3NUCTEHTHOCTb OPraHM3Ma K UH(EKIIMOHHBIM
arertaM [10]. AAAUTHBHOCTb TaK)Ke XapaKTepHA AASL CO-
vyetaruit ADOB1 ¢ OTA, toxcurom T-2 nan HyMOHU3MHOM
Bl (®B1); aast xombunaumit AOH ¢ dpymonmsunom Bl
u TorkcuHoM T-2 [1]; a Takske AAsL COBMECTHOTO IIPUCYT-
ctBust MoHUANGOpMIHA ¢ pymonusuHom nan AOH [15].
B opranmsme NTUIBI AAAUTUBHOE YCUACHUE CyMMapHON
TOKCUYHOCTY OTMeueHO I1pu KomGunarmm AOH u AD [13].

CoraacHO UCCACAOBAHIISIM PSIAA ABTOPOB, B PA3ANYHBIX
peruonax Poccuiickoir Deaeparivu 1 3apyO0esKHbIX CTPaHax
OTMeYaeTCsl COUYeTaHHash KOHTAMUHAITMS MUKOTOKCUHA-
MU Pa3HBIX BUAOB KOPMOB AASI CEABCKOXO3SIICTBEHHBIX
KUBOTHBIX [1-3, 5, 9]. Tak, B 3aroTaBAMBaeMbIX KOpMax
Boaoroacko#t 06AacTu ycTaHOBAEHO, uTo 96% 006pasiios
TIOpaKeHbl AByMsl TOKCMHAMMU, 87 % coaepykat Tpu 1 6oaee,
pu 3TOM B 63—77% 00paslioB 3a(PUKCUPOBAHO ITPEBbI-
IICHVE IIPEACABHO AOIIYCTUMBIX KOHIIEHTPALNI XOTs Obl
10 OAHOMY TOKCUHY [7]. 3epHOBbIe KyABTYpBI I0ra Poccuu
[IPEeUMYIIECTBEHHO 3arpsi3HeHbl Qy3apUOTOKCHHAMU —
3eapareHOHOM, PyMOHU3NHOM Bl, Ae30KCUHMBAACHOAOM
n tokcuHoM T-2 [2]. B OMcKOM 06AaCT MUKOTOKCUHbI
BBLIIBACHBL B 09,8% T1p00; TIp1 3TOM B KOMOMKOPMAX IIpe-
BBIIIIEHNE MAKCUMAABHO AOITYCTUMOTO YPOBHSI OTMEUEHO
I10 3eaPaACHOHY, B 3€PHE M 3€PHOCMECSIX — 110 TOKCUHY
T-2 [1].

Ha reppurtopun Poccun mipu nccaeaoBanunm Komou-
KOpMOB Ha niTutiepabprkax aaaTOKCUHbL 0OHAPYKIBA-
AUCH PeAKO [5]. IMetoTcst Takke AaHHBIE O 3aTPsI3HEHUN
KOPMOB AAsL IITHILIBL B Kenwn, tae 96% 06pasiioB coaepskaan
6oAee OAHOTO MUKOTOKCMHA. Cpean 0Opa3loB, OAOKU-
TeABHBIX 110 apaarorcnty, B 100% caywaes IpucyTCTBOBAA
3eapanreHoH, B 98% — pymonu3nH, B 92% — HUBAACHOA,
B 89% — Ae3orcrHMBaAeHOA. Kpome Toro, 25% 06pasios,
sarpsi3HeHHbIX ymonmsuHoM Bl (DB1), oAHOBpeMeHHO
coaeprkaau oxparokcut A (OTA) [17]. B Ilakucraue (Tlen-
AKa0) B IOAHOPALIMOHHDBIX KOPMAaX AASL KPYIIHOTO POraToro
CKOTa BBIIBACHO B CPEAHEM 14 Pa3ANuHBIX MUKOTOKCHHOB
Ha oAnH oOpasent [16]. B ceseproit Vcnanuu ripu anaause
06pasIioB KOPMOB AASL Pa3HBIX BUAOB CKOTA YCTAHOBACHO,
4To 63,5% 1Po0 COACPKAAM OT ABYX AO IISITM MUKOTOK-
CUHOB, TIpUYeM HanboAee BHICOKUI YPOBEHb COYETAHHOTO
3arpsisHeHMst OTMEUeH B KopMax Aas ritutiel (70%) [20].

B uncae ka104eBbIX PAKTOPOB PUCKA, 00yCAABANBAIO-
IMX BBICOKMI YPOBEHb KOHTAMUHAIINN KOPMOBOTO ChIPbst
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MUKOTOKCUHAMMU, CACAYET PACCMATPUBATh KAUMATUYECKUE
ycaoBust. Peskue mepernaabl TeMIlepaTyp M BARKHOCTHU B
TIEPUOA BETeTALINK 11 CO3PEBAHMSI KYABTYP CO3AQIOT IIPEA-
TIOCBIAKY AASL MIX TIOP@KEHSI TOKCUTEHHBIMY MUKPOCKOIIN-
YeCKUMU IPUOAMH y3Ke Ha STarle TIOACBOTO BBIPAIIIMBAHNIS.
He MeHee 3HAYMMBIMY SIBASIIOTCST HAPYIICHNS TEXHOAOTHYe-
CKUX IIPOIIECCOB 3arOTOBKU U TIOCACAYIOIIETO 0OpaleHIst
¢ kopmamu. HeaocrarouHast cy1ika 3epHa, HeCOOAIOACHNE
PEeKUMOB XPaHEHUSI U TPAHCIIOPTUPOBKU, OTCYTCTBUE
HAAAEIKAIIET BEHTUASIINY, A TAKJKE TIOBPEXKACHUE YIIaKO-
BOYHDIX MATePUAAOB (POPMUPYIOT YCAOBUS, OLITUMAABHbIE
AASL aKTUBHOTO POCTA ITAECHEBBIX IPOOB 1, KaK CACACTBUE,
HAKOTIACHUSI MUKOTOKCHHOB.

MMKOTOKCHUHBI OTAMUAIOTCSI BBICOKO TeTEPOreHHO-
CTBIO (PU3UKO-XUMUYECKUX CBOCTB, YTO CYIIECTBEHHO
3aTPYAHSICT MX MACHTI(UKAIINIO 11 TIOCACAYIOITIEe YAAACHYIE
B IIpOLIeCCe 1IepepaboTKI KOPMOBOTO ChIPbsL. AOTIOAHUTEAD-
HBIM (PAKTOPOM, OCAOKHSIOINM KOHTPOAD 0€3011aCHOCTH
KOPMOB, BBICTYIIA€T FTAOOAAN3AIINST, KOTOPAst CIIOCOOCTBYET
TPAHCTPAHMYHOMY TIepeMeIleHUIO TOKCMHOB BMeCTe C
CBIPbEM, UCTIOAB3YEMBIM B ITPOM3BOACTBE KOPMOB, d TAKIKE
YHU(PUKAIUN BUAOBOTO COCTABA BO3ACABIBAEMBIX KYABTYP.
AanHas mpoOAeMa IIPUOOpeTaeT 0CoOyl0 OCTPOTY AAS
CTPaH C BA@KHBIM 1 JKapPKUM KAUMATOM, TA€ YCAOBUSI HaU-
6oaee OAATOIIPUSTHBL AASL PA3BUTHSL TOKCMHOOOPA3YIOIINX
rpubos [2, 3,7, 11, 20].

Takum 00pasoM, B HEPCHEKTUBE MOXKHO IIPOTHO-
3UPOBATb AAABHEMIINI POCT KOHTAMUHAIINM KOPMOBBIX
PeCypcoB MUKOTOKCUHAMY, YTO, B CBOIO OYCPEAD, IIPUBEACT
K YBEAMYEHUIO PUCKA 3aIPSISHEHMSI IIPOAYKTOB SKUBOTHOTO
IIPOVCXOYKAEHII (ST, MSICA, MOAOKA) T10 TIUIIEBOM L1eT104-
ke [2,3,7,11,20].

CoBpeMeHHbIe TPeOOBAHMSL, TIPEABSIBASIEMbIE K KOM-
OGUKOpMaM, IPEAIIOAAral0T CTPOrue HOPMATUBbL U AEKAQ-
pupoBaHue COOTBeTCTBUS BO BceM Mupe [8, 18]. Tem ne
MeHee, B Pe3yAbTaTe JKU3HEACS TEABHOCTY MUKPOCKOIIIYe-
CKMX I'pOOB B KOPMaX HAKAIAMBAIOTCSI MUKOTOKCHHBL, YTO
TIOABEPraeT SKUBOTHBIX CEPbE3HOMY PUCKY XPOHNUYECKON
VMHTOKCUKALINN. MUKOTOKCUKO3bI AKE B CYOKANHIIECKO
opme UpeBaThl CHIDKEHIEM UMMYHHOTO CTAaTyCa IITHLIBL,
YXYAIIIEHVEM Ka4eCTBa CKOPAYIIBL SIUIT U TaACHUEM IIPU-
BecoB [25]. Tlarodusmorornueckoe ACHCTBIE MUKOTOK-
CUHOB Ha IITUILYy HOCUT KOMIIACKCHBIN 1 MHOTOYPOBHEBbII
xapaktep. [ToMUMO IIPSIMOTO HIUTOTOKCIHYeCKOTo 3¢ deKTa,
OHU MHAYIIMPYIOT OKCUAATUBHbII CTPECC, HAPYIIAIOT CUH-
Te3 Geaka 1 (PYHKIIMIO KACTOYHBIX MeMOPaAH, [IOAABASIIOT
AKTUBHOCTD (PepMeHTOB. AAsi GPOMACPOB, XaPaKTePU3YIO-
IIMXCsI MTHTEHCUBHBIM MeTa00AN3MOM U ObICTPBIM POCTOM,
TIOCACACTBUSI ADKE CYOKAMHMYECKOTO MUKOTOKCUKO3d
0COOEHHO 3HAYMMBbL I1OBPEKACHME KUIIEYHOIO 3IHUTe-
Ansl cHrKaeT 3(PPEeKTUBHOCTD YCBOCHUS IUTATEABHBIX
BEILIECTB, MOPAKEHUE IeYeHN HApyIIaeT IIPOMeXKyTou-
HBII1 MeTaOOAM3M, 4 PA3BUBAIONIUICS UMMYHOAePULIUT
IOBbIIIIAET 4yBCTBUTEABHOCTb K YCAOBHO-TIATOTE€HHOW
Mukpodaope [21]. B 0600111eHHOM BHAE MOYKHO BIACAUTD
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TPU OCHOBHBIX MeXaHU3Ma ACVICTBISI MUKOTOKCHHOB! Ha-
pylieHye CHHTe3a 0eAKA 1 HyKACHHOBDBIX KUCAOT, BEAyIIIee
K IMMYHOCYIIPECCUY; YCUACHNUE IIePEKUCHOTO OKUCACHYIS
AUIINAOB, IIPOBOLIUPYIOLIee CHIDKEHIe aHTHOKCHAAHTHOTO
cTaryca OpraHu3Ma; MHAYKIMS aronrosa [3].

TakuM 00pa3oM, Ha OCHOBE aHAANM3A MEXAHK3MOB
TOKCUYECKOTO BO3ACHCTBISI MUKOTOKCUHOB Ha OPraHU3M
U UX IIOTEHIIMAABHON OIACHOCTU, OCOOEHHO B CAyYasix
COYeTAaHHO! KOHTAMWHALIMU, BO3HUKAET HEOOXOAMMOCTD
pa3paboTku 3PpPeKTUBHBIX CII0COOO0B 3aMINUThL U HEM-
TpaAM3alnu HeraTUBHbLIX 3P PekToB. IPPeKTUBHOCTD
IPO(PUAAKTUYECKIX MEPOIIPUSITUIL BO MHOTOM AeTepMU-
HUPYeTCst BUAOBBIM COCTaBOM (IIAAUTPOIL) MUKOTOKCUHOB
U UX KOHLICHTpPAllMell B KOPMaX, YTO B COBOKYIIHOCTU
OlIpeAeAsieT YPOBEeHb TOKCUKOAOIMYECKON 0e3011aCHOCTH
3aroTaBAMBAEMOTO ChIpbs [3, 4, 6, 12].

Oannm 13 Hanboaee PacIPOCTPAHEHHDBIX TOAXOAOB
K CHWDKEHMIO HEraTUBHOIO BO3AEMCTBUSA MUKOTOKCUHOB
SIBASICTCSI BKAIOYCHUE B PALIMOHBI CEABCKOXO3SNCTBEHHON
NITULIBL COPOUPYIOIINX A0OABOK. MeXaHU3M MX ACHICTBUS
OCHOBaH AMO0 Ha PU3MYECKON AACOPOLIMY TOKCUYHBIX
MOACKYA, IIPETISITCTBYIONIEH 1X BCACBIBAHNIO B KPOBOTOK 1
CTIOCOOCTBYIONIEN YCKOPEHHON SAUMUHAIIMM 13 OPTaHU3-
Ma, A0 Ha XUMUYECKON MHAKTUBAIIMM MUKOTOKCUHOB
3a cYeT CIelr(UIecKoro B3aUMOACHICTBISL C AKTUBHBIMU
KOMIIOHeHTamu copoenTa. [19]

B KauecTBe AACOPOEHTOB MOYKHO MCIIOAB30BATD HEOP-
raHNYeCcKIe MUHePaAbHbIE COEAUHEHNsE, Ha OCHOBE O€HTO-
HUTA, LIEOAUTA, ALOKCUAA KPEeMHIISL, 00AGAAIOIIIE BLICOKOM
COPOIIMOHHON eMKOCTBIO; OPTaHNYeCKIe COCAMHEHMS, Ha-
LIPUMeP KACTOUHbIE CTCHKY NHAKTUBUPOBAHHDBIX APOSOKET,
KOTOPBbIe XapaKTePU3YIOTCsl OMOAOTNUECKON AKTUBHOCTBIO
U CIIOCOOHOCTBIO CEACKTUBHO aACOPOUPOBATH OTACABHBIE
IPYIIIbl MUKOTOKCHHOB, KOMOUHIPOBAHHBIE [IPEIIapaTh,
KaK HeOpraHN4eCKue, TadK U OpraHnyecKie KOMIIOHEHTH,
YTO TI03BOASIET TIOBBICUTH 3¢ (HeKTUBHOCTb COPOLINY 32 CUeT
CUHEPIIYeCKOr0 ACCTBYS. [ epCIIeKTUBHbIM HAIIPaBACHU-
eM MHAKTUBALINY MUKOTOKCUHOB B JKEAYAOUHO-KUIIIEYHOM
TpaKTe IITULIbI SIBASICTCSI IIPUMEHEHIe MOANPUIIPOBAHHBIX
COpGEHTOB HA OCHOBE MMIIPUHTUPOBAHHBIX OEAKOB, 00-
AQAQIOIINX TIOBBIIICHHON CIIeHN(PUIHOCTBIO K LIEACBbIM
TOKCUHAM. [26]

Kak TI0Ka3bIBAIOT MCCAEAOBAHUS TIOCAEAHUX AT,
[IPUMEHEHNE KOMIIACKCHBIX COpPOEHTOB, 0OAAAAIONIINX
IIMPOKUM CIIEKTPOM aACOPOLIMY B OTHOIICHUY PA3AUYHDIX
MUKOTOKCUHOB, IMeeT PSIA IIPEUMYIIIECTB 110 CPABHEHMUIO C

MCIIOAB30BaHEM OTAEAbHBIX KOMIIOHEHTOB. B paMKax Ha-
cTosIIen pa6OTbI OLEHMBAETCA IMTPAKTUIECKASI 3(1)(:1)6KTI/IB—
HOCTb ITPUMEHEHNS KOPMOBOT'O COp6€HTa «DKOCUA» AAS
AETOKCUKAITU 1 CHYDKEHISI HETATUBHOTO BO3AETICTBUSI MU~
KOTOKCHHOB B COCTdB€ PALIIOHOB AASL LIbIHASIT—6pOﬁA€pOB.

Matepuaa u METOABL UCCACAOBAHUS

AASl TIOCTAaHOBKU 9KCIIEPUMEHTAABHOTO OIIbITa MC-
TIOAB30BAAYN CYTOUHBIX IIBIIIASIT Opoilaepos Kpocca «Kobo
500» B axrcrieprMeHTaAbHOM X03s11cTBe DHLL « BHUTUI I».
[TpOAOAYKUTEABHOCTD OTIBITA TIPY BBIPAIIMBAHUN LIBIIAST
coctaBuAa 38 Anent (madn. 1). TTocae B3BemmBaHus OBIAO
chOpMUpPOBaHO UeTbIpe aHAAOTOBBIE IPymIel (N = 35 B
KaJKAOIT) OPOFAEPOB METOAOM PAHAOMU3AINK C YIeTOM
JKIBOU MACCHI ITBITIACHKA, YTO 00€CTICUMAO CTATUCTIUECKI
HEPA3AMYINIMYIO MICXOAHYIO CPEAHIOI0 MACCY MeKAY TPyTI-
namu (p > 0,05).

KoHTpoabHas TPyTIa MOAyYaAd OCHOBHOM pallioH
9KCIIEPUMEHTAABHOTO XO3SIICTBA B TEPBHI (5-28 AHeln
SKU3HU) 1 BTOPOUI TIeproA (28-38 AHerl) BBIpANIMBAHILL.
Kopma coaepskaan IOAHbI KOMITAEKC OMOAOTMYECKH aK-
TUBHBIX BEIIECTB 1 KOPMOBBIX AOOABOK B COOTBETCTBUN C
PEKOMEHAAIIMSMI TI0 BBIPAIIMBAHUIO Kpocca. B xavecTse
MICCACAYEMOTO ACTOKCHKAHTA IPUMEHSAN KOMIIACKCHBIN
AAIOMOCHAMKATHBII TIperiapar « OKOCHA» — IOPOIIOK OT
6eA0ro A0 ceporo 1seta, 6e3 3araxa 1 HepaCTBOPUMBIN B
BOAC. AO3ZMPOBKM 3HTEPOCOPOEHTA BEIONPAAN HA OCHOBA-
HUI PEKOMEHAALII TIPOU3BOANTEASL I AAHHbIX TIPEABAPH-
TEABHbIX NCCACAOBAHNI.

CxeMa BBeACHUs IperapaTta B KOMOMKOPMa AAsl
OTIBITHBIX TPYIIIT IIPEAYCMATPUBAAA CACAYIOIIIVIE AO3HPOBKIM:
AAsL OTIBITHOM TpyTIibl Ne 3 — 3,5 KI/T B TIePBbII TIEPUOA
BeIpanmBanmst (5-28 ¢yT.) U 5 KI/T BO BTOPOW TIEPUOA
(29-38 cyt.); aast ombiTHOMN TPyl Ne 4 — 2.5 11 5 Kr/T
KOMOMKOPMa COOTBETCTBeHHO. Ha IpoTsbKeHMn BCero IKc-
TIEPUMEHTA LIBITIASITA UMEAN CBOOOAHBIN AOCTYTI K KOPMY 1
BOAC. B X0A€ 9KCIIepUMEHTa OCYIIeCTBASIAU €3KeAHEBHBIN
KAUHUYECKUI OCMOTP NITULIBL U y4eT IIOTPeOAeHNs KOpMa.
COXpaHHOCTD TIOTOAOBBsI OIICHUBAAY ITyTeM e5KEAHEBHOTO
yueTa maAeska 1 BEIOpaKoBKI. KOHTPOAb ANHAMUKI JKUBOT
MacChl TIPOBOAMAM ITyTeM MHAUBUAYAAbHOTO B3BEIIMBAHNS
LBIIAAT B 28- 11 38-CyTOYHOM BO3PACTe.

[ToAydeHHble AaHHbIE OBIAM 0OPa0OTaHbl METOAAMU
OTMCATEABHOM CTATUCTUKN C NCTIOAb30BAHIEM ITPOTPaMM-
Horo nakera MS Office Excel.

Ta6n. 1. Cxema kopmneHus 6poiinepos kpocca Ko66 500 (n = 35)

Paron Coarancuposanneiil | COaAaHCHPOBAHHBIIN

[pynma
1 2 3 4
KOHTPOABHAsI KOHTPOABHAS OTTBITHAS OTTBITHAS
Tokcu4yHoCTb KOpMa HeTokcuunblit ToxcnyHblil ToxcuyHblil Toxkcuanblil

C6araHCUPOBAHHBII C AOOABACHIEM
3,5 KI/T OKOCHAQ B TIEPBBIIL 1 5 KI/T

COaraHCUPOBAHHBIN C AOOABACHMU-
eM 2,5 KI/T DKOCHAA B TIEPBbIl 1
5 KI/T BO BTOPOI1 TIEPHOA
BLIpaLHI/IBaHI/Iﬂ

BO BTOPO TIEPMOA BBIPATITBAHISA
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PesyabTaThl iCCACAOBAHMS
U UX 00Cy’KAeHHE

HeBOo3MOXKHOCTD ITOAHON SANMIHAIIAN MAKOTOKCUHOB
Ha 3Tallax 3arOTOBKU U NEPepabOTKU ChIPbsl 00YCAOBUAA
pasBuTHE CTPATETUN AeTOKCHMKaumu in vivo. Hamboaee
(PM3MOAOTYHBIM U TeXHOAOTYHBIM TTOAXOAOM B PAMKAax
9TOM CTPATETUH SIBASIETCsI TPUIMEHEHNE SHTEPOCOPOEHTOB.
[TpwHIINT UX AeTICTBUSA OCHOBAH HA CEAeKTUBHON aACOPO-
1IMI1 MOAEKYA TOKCMHOB B TIPOCBETE JKEAYAOTHO-KUTIETHOTO
TpaKTa 3a CUeT MOHOOOMEHHBIX, KOMIIACKCOOOPa3yIOILINX
YA TUAPOPOOHBIX B3AUMOAETICTBUM, YTO TIPEAOTBPAIIAET
X Pe30pOIMIO 1 CUCTEMHOE PACIIPOCTPAHEHHE.

BBeAeHMe B PAIoH TOKCHYHOTO KOpMa (rpyrima 2)
MHAYIIMPOBAAO KAACCHUECKYIO KAPTUHY CYOKANTHITIECKOTO
MUKOTOKCHUKO34a, 9TO IIPOSIBUAOCH B YTHETEHNN POCTOBBIX
IIPOLIECCOB U CHIDKeHNH 9((DeKTHBHOCTH MCTIOAb3OBAHIS
TIMTATeABHBIX BEIIECTB TI0 CPABHEHMIO C ITPYMIoN 1. 310
CAY’KUT UHAMKATOPOM YCTIETITHOTO MOACANPOBAHMS YCAO-
BUI1, TIPU KOTOPBIX MUKOTOKCUHBI, MIHYsI (DU3IOAOTIIIE-
cK1e 6apbepbl, OKA3bIBAIOT IPSIMOE TeTIaTOTOKCUYIECKOe 1
9HTEPOTOKCHUYECKOE ACTICTBHE, Hapymlash MeTa0OAW3M 1
YCBOEHUE HYyTPUEHTOB. [IprMeHeHne copOeHTa IOBAUSIAO
Ha AUHAMUKY JKMBOM MAacChl LIBIIAAT ¥ COXPAHHOCTD I10-
TOAOBDSL.

[Tpu TocTaHOBKE HA SKCTIEPUMEHT KUBasl Macca 11bl-
TIAST-OPOMACPOB BO BCEX TPYIIIAX ObIAA CTATUCTIUECKI CO-
noctasuma (madn. 2). K 28-cytodHoMy Bo3pacTy BO BTOPOT
TPyTIIie, TTIOAyYaBIIIell KOHTAMIHUPOBAHHDIN KOMOUKOPM,
ot™edeHo AoctoBepHoe (p <0,01) CHIDKeHVe SKUBOT MacChl
Ha 17,1% (1067,5 rpotus 1287,7 T B KOHTpOAE). AGHHBIH
3P bERT SBASIETCST KAACCUIECKNM MAPKEPOM CHCTEMHOTO
TOKCITIECKOTO ACTICTBHSI MUKOTOKCUHOB, TIPOSIBASTIONIIETOCS
B YTHETEHUU MUIIIEBAPUTEABHBIX TIPOLIECCOB, HAPYIIEHNN
BCACHIBAHUA TMTATEAbHBIX BELIECTB U TIOAABACHIU KACTOY-
HOTO MeTa00AM3MA.

K 3aBepImeHuio BTOPOro meproAa eiparmsanms (38
AHETT) OTCTABAHYIE 10 JKUBOT MACCE Y TIBITIASIT BTOPOY TPYTI-
TIBl HE TOABKO COXPAHMAOCH, HO 11 yCyIyOMAOCD: pa3HUIIA
B CPEAHECTATUCTUICCKOV MacCe MEeSKAY TIEPBOM M BTOPOM
rpymmamu aocturaa 284,31 1. Aanubiit (haKT CBHAETEAD-
CTBYeT O KyMYyASITUBHOM XapaKTepe HeTaTUBHOTO BO3ACHI-
CTBHSI — XPOHINYECKOE TIOCTYTIACHNE AaKe OTHOCUTEABHO

HU3KIX AO3 MUKOTOKCUHOB ITPUBOAUT K IIPOTPECCUpYIOLIe-
My HeAOOOPY IIPOAYKTUBHOCTHU. YUUTBIBAS, UTO B CHIPbE 1
KOPMaX AASI CEAbCKOXO3SIICTBEHHO IITUIIBI HarboAee da-
CTO BCTPEYAIOTCSI MUKOTOKCUHBL, TIPOAYLIPYyeMble Tprudamu
poaa Fusarium (3eapareHOH, TPUXOTeLIeHb!, (PyMOHU3UHEL),
VMEHHO UX IIPUCYTCTBUE IIPEACTABASICT OCHOBHYIO YTPO3Y.
YCTaHOBACHO, AQKE MUHUMAABHASI KOHTAMUHALINS KOpMa
cysapuorokcunamu (AOH, T-2, seapaaeHoH, HyMOHN3NH
B1) npuBOANT K HAKOIIACHIIO 9TUX COCAMHEHWII B OpraHax
1 TKaHSIX UBIIAST-OPOMACPOB, UTO IIPOSIBASCTCS B 3aMEA-
ACHUU POCTA U PA3BUTUY ITATOAOTMUECKIX U3MEHEHUI, a B
ITPOMBIIIACHHBIX MaciITabax oO00pavnBaeTCs CyieCcTBeH-
HBIME 9KOHOMUYeCKIMI [oTepsiMit [5, 7].

BxraloyeHne B cocTap KOpMa COpOEHTa «DKOCHA»
(rpymst 3 1 4) IPUBEAO K BBIPasKEHHOMY IIPOTEKTOPHOMY
addexty. CraTnctirdeckas 00padoTKa AAHHBIX I0Ka3aAa,
YTO PA3AUYMS B KUBOI1 MaCCe MEYKAY TPYTIIIONL 2 U TPYTITION
3 Kypouex sBAstioTCst 3HaunMbIME (p < 0,05).

Oco00r0 BHUMAaHMs 3aCAYKMBACT TIOKA3aTeAb COXPaH-
HOCTU IIOTOAOBBSL: B IPYIIIIE 4 AQHHBII TIOKA3aTeAb AOCTUT
MarcumyMma (97,14%), mpeB3oiiast Aaske aOCOAIOTHBIN
KOHTPOAD (puc. 1).

B KOHTpOABHOM I'pymIle 2 B PAlOHE KOTOPOIO ObIA
BBEACH TOKCUYHDIN KOPM T1aAO 4 TOAOBBIL, B 1 KOHTPOABHON
11 3 ONBITHO TPYTIIE 110 3 TOAOBBL, B 4 OIIBITHOI TPYIIIIbI
B TPU pa3a MeHblIle — 1 ToAOBa.

Taxum 06pa3om, MOSKHO TIPEATIOAOKUTD, YTO BBEACH-
HbIi1 B PALIOH COPOEHT « DKOCHAY, CBS3bIBASI MIKOTOKCHHBI
B IIPOCBETE JKEAYAOUHO-KUIIIEYHOTO TPAKTa, IIPEAOTBpALIa-
eT UX pPe30pOIINIO 1 CUCTEMHOE TTaTOTeHHOE ACVICTBUE, TEM
CaMbIM CHIDKAsl HATPY3KY HA UIMMYHHYIO CUCTEMY, IIeYeHb
U TIOYKU TITULIBL.

AuddepeHnnmarivis AOSUPOBOK I10 IIePHOAAM BbIPAIIIN-
Banud (3,5/5 kr/t u 2,5/5 Kr/T) MeAa KAIOYEBOE 3HAYEHUE .
Boaee BbICOKAs AO3d B CTAPTOBBLEL ITeproA (rpytma 3) obe-
CIIEUMAQ AYUIITYIO0 COXPAHHOCTb 1 OAHOPOAHOCTB TIOTOAOBbSL
Ha (PUHUIIE, YTO MOKHO OOBSICHUTL OOAee HAACIKHOU 3a-
IIMTON HE3PEAOH TUIIEBAPUTEABHON 1 UMMYHHO CUCTEMBbL
LBITIAST B MOMEHT MaKCUMAABHOW YsI3BUMOCTL.

Oco0bbli1 HTEpeC MPeACTaBAsIeT AUPPePeHITNPOBAH-
HBIII OTBET PAa3HOTO I0Ad. AHAAN3 AQHHBIX 1OKA3bIBACT,
YTO HETaTMUBHOE BAMSIHIE MIKOTOKCHUHOB B IpyIIIie 2 OBIAO
BBIPKEHO B 00enX Ipymmax: y netyukos Ha 11,32% ny

Ta6n. 2. MokasaTenu NPOAYKTUBHOCTU U COXPAHHOCTH OMBITHLIX U KOHTPONLHLIX rpynn (n = 35)

okasarean Ipymma 1 [pymma 2 Tpynma 3 Tpymma 4
KonTpoan KonTpoan OmnpiT OneiT
Bec cyTo4HOrO LIBINIAEHKA, T 42,3 42,5 42,1 42,0

JKusas macca B 28 AHen, T
JKusas macca B 38 AHeil, Kypouku, ©
JKupas macca B 38 AHeil, NETYIIKN, T

JKupas macca B 38 AHel, T
(cpeanecrar.)

CoXpaHHOCTD [I0r0AOBbsL, %

1287,73 + 22,98
1981,3 = 39,85
2318,0 £ 56,16
2076,25 = 42,26

91,43

1067,5 = 25,02%*
1684,09 + 47,05%*
2055,56 = 46,35%*
1791,94 + 50,21%*

88,57

1029,22 + 29,22

1802,73 + 34,99*
2060,71 2475
1865,0 = 34,04

91,43

1072,65 + 21,66
1777,05 = 24,43
2090,71 = 39,14
1852,76 + 36,4

97,14

3HaunMocTb BAMstHMS: *p <0,05, **p <0,01
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Puc. 1. luHamuKa xuBoit Maccol UbIinaaT 6poiinepos (), Beca cytouHoro ubinnexka ()
M COXPaHHOCTb NOr0/I0BbA (NUHUA)

Kypouek Ha 15% Hipke KOHTpoAbHOM Ipymet 1. [Tpume-
HeHne COpOeHTa B TPYNMax 3 W 4 MO3BOAMAO COKPATUTh
3TOT paspeis (puc. 2).

Pe3yAbTaThl, MOAyUeHHBIE B TPYTITIE 4, TIOATBEPIKAAIOT,
TIPY CHIDKEHNN CTApPTOBOM AO3BI AO 2,5 KI/T M AaAee B
KOMOVHAINIY 5 KI/T Ha (PUHUIITHOT [IPSIMOTL 06 CIIe BaeT
AACKBATHYIO 32Ty OPTaHM3Ma OT BO3ACTICTBISI MUKOTOK-
CHHOB, YTO B&KHO AASI 9KOHOMITYECKOTO MOACAUPOBAHMSL.
Cxema ¢ AO3MPOBKOM 2.5/5 KI/T TpeAcTaBasieTcst Ooaee
OTITMAABHOM, 00€CTIeUnBasi MAKCUMAABHYIO COXPAaHHOCTb
TIOTOAOBBSI TIPY HE3HAYMTEABHOM OTCTABAaHMUHM B POCTE OT
TPYTIIIE HA YMCTOM KOPMe, HO C TIOAHOV HeNTpaAn3aIient
HeraTuBHOTO 3P deKTa TOKCUHOB.

BriBOABI

Hacrosmee nccaeaoBanme ObIAO HAITPABACHO Ha T10-
Ay4eHUe IKCIIePUMEHTAAbHON OLEeHKU 3P (deKTUBHOCTI
UCIIOAB30BAHMS KOPMOBOTO SHTEPOCOPOEHTA «DKOCUAY B
YCAOBMAX KOHTPOAUPYEMOTO MMKOTOKCHUKO3a TIPW BbIpa-
muBaHUM OPOMAEPOB. MOoACAMPOBaHYE CyOKAMHNYIECKON
MHTOKCUKAINU Yepe3 CKapMAMBaHYe COAAaHCUPOBAHHOTO

[0 TMNTATEABHOCTH, HO KOHTAMUHMPOBAHHOTO KOPMa
(ROHTpOABHAS TPYMIA 2) O0OBEKTUBHO TIOATBEPAMAO €TO
HeTaTUBHOE BAVSIHIE HA TIPOAYKTUBHOCTD, BBRIPA3UBIIIEECst
B AOCTOBEPHOM CHIDKEHNV JKUBOT MACCBI U1 YXYAIICHUN
KOHBEPCHI KOPMa T10 CPaBHEHMIO C TPYIIION HA 9HCTOM
patmone. AaHHBIT 3DPEKT SIBASETCS TIPSIMBIM CAEACTBUAEM
CHUCTEMHOTO TIOPaKeHISI, TP KOTOPOM MHKOTOKCHHBI,
MUHYs! KUIIEYHbIE Gapbep, OKa3bIBAIOT TeTIATOTOKCITIECKOE,
SHTEPOTOKCUYECKOE ¥ IMMYHOCYIIPECCUBHOE ACTICTBHE.
TToayueHHble AQHHBIE TIPEAOCTABASIIOT AOKA3aTeABCTBA
TOTO, 9TO «DKOCHA» (DYHKIIMOHUPYET KaK SHTEPOCOPOEHT,
CIIOCOOHBIN HUBEAMPOBATh YKA3aHHbIE TATOAOTMYIECKIE
MOCAEACTBISL. [IprMeHen e Tperapara B ABYX Pa3AMIHBIX
AO3MPOBOYHBIX cxeMax (3,5/5 11 2,5/5 Kr/T) IPUBEAO K YAY-
IIEHNIO KAIOYeBBIX 300TEXHITIECKIX TOKA3aTeACT y TITHIIbL,
TIOAYUaBITIeT TOKCUIHBIN KOpM. Hamboaee ToKa3aTeABHBIM
PE3YABTATOM CA€AYeT CUMTAaTh yAyHIIeHNE COXPAHHOCTH
TIOTOAOBDBsI, OCOOEHHO B TPYIIIE C AO3UPOBKON 2,5/5 KI/T
(97,14%), 4To TpeBBIMIAET TTOKA3aTeAb a0COAIOTHOTO

rouTpoAst (91,43%).

OmnpiT

4 rpymma

Ormnbit
3 rpymma

Kotrrpoas ﬂ_

]

2 rpymma —l
KonTtpoab
1 rpynma
[ [ [ [
0 500 1000 1500 2000

JKusast macca upInasr, r

2500

Puc. 2. usasa macca ubInnaT 6poinepos pa3Horo nona 3a secb nepuop soipawmsanusa: ll — kypouku; [ — neTywku
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Takum 006pazoM, MexXaHU3M ACTICTBIS SHTEPOCOPOeHTA
MOKHO 0XapaKTepH30BaTh Kak (POPMUPOBAHUE TIPOUHBIX,
HEOOPATUMBIX KOMIIACKCOB C IIOASIPHBIMU MOAEKYAAMU
MUKOTOKCUHOB B ITPOCBETE JKEAYAOYHO-KHUIIIEYHOTO TPAKTA,
4TO 9((PeKTUBHO IIPEILITCTBYET UX PEe30OPOLUM U I10CAL-
AYIOILIEMY CUCTEMHOMY BO3ACHCTBMIO. CXeMa ¢ MeHbIein
CTApTOBOM A0301 (2.5 KI/T) IOKa3aAa HAUAYHIIYIO CO-
XPaHHOCTb U CTAOUABHBIN POCT OPOMAEPOB, UTO C SKOHO-
MMYECKON TOUYKU 3PEHMs IIPEACTAaBASIeT OO0 Hanboaee
PalMOHAABHBIN TIOAXOA. boaee BBICOKAsl CTapTOBas AO3a
(3,5 Kr/1), BO3MOXKHO, 00eCIeYnBaeT AOTIOAHUTEALHYIO
3aMUTy B KPUTUYECKM Ba’KHBIN IIEPUOA CTAHOBACHUS
MUKPODAOPEL 1 UIMMYHUTETA.

IIpumMenenue cop6eHTa B pallMOHAX IIBIIAAT-OPOi-
AepoB sBAsIeTCS 3 PEKTUBHBIM METOAOM CHUKEHUS
TOKCUKOAOTMYECKOM HAIPY3KM HAa OPTaHWU3M, [103BOASI-
IOIINM TIPEAOTBPATUTb Pe30pOINI0 MIUKOTOKCUHOB U UX
CUCTEMHOE TaTOTeHHOEe ACMCTBUE. DTO CIIOCOOCTBYET CO-
XPaHEHWIO 3A0POBbSI ITULIBL 1, KAK CACACTBIUE, CHYDKEHUIO
KOHOMUYECKUX IIOTEPh B IIPOMBIIIIACHHOM HITUIIEBOACTBE.
[lepCrieKTMBEI AdABHEHIIIX NCCACAOBAHMIT BUASITCS B YTAY-
OGACHHOM U3YyUYeHUN AOATOCPOTHOTO BAVSIHISI COPOEHTOB Ha
Ka4eCTBO Msica (AKKyMYyASILIVISE TOKCUHOB, OPTaHOAETITHKA),
B ACTAAM3AIINY B3AVMOACTICTBISL C KOHKPE THBIMU MUKOTOK-
CUHAMU B PA3AMYHBIX KOMOMHAIINSIX, 4 TAKJKE B OLIEHKE UX
BAVSIHUSL HA MUKPOOVOM KUIIIEYHUKA TITULBL B YCAOBUSIX

XpOHI/I‘IeCKOI;I TOKCUYECKOM Harpy3kKu.
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STUDY OF THE EFFECT OF THE ENTEROSORBENT «ECOSIL»
ON THE PRODUCTIVITY OF BROILER CHICKENS

The relevance of the study is determined by the global problem of mycotoxin contamination of poultry feed.
According to monitoring data, the prevalence of mycotoxins in feed raw materials reaches 60—80%,
with 6 1—96% of cases recording combined contamination with two or more toxins simultaneously. This
leads to additive or synergistic enhancement of their negative effects even at concentrations below maximum
permissible levels. Due to the predicted increase in toxicological load on livestock resulting from climate change
and globalization of the feed market, the development of effective detoxification methods is a priority task in
modern poultry farming.The experimental part of the work was carried out at the experimental farm of the
Federal Scientific Center «All-Russian Research and Technological Institute of Poultry Farmingy (FSC «VNITIP»)
on day-old Cobb 500 broiler chickens. The aim of the study was to evaluate the effectiveness of using the complex
aluminosilicate sorbent «Ecosily to reduce the negative impact of mycotoxins on poultry productivity. Four groups
(n=35] were formed by randomization: two control groups (clean and toxic feed) and two experimental groups
receiving toxic feed with the addition of the sorbent at dosages of 3.5,/5 kg/t and 2.5,/5 kg/t across rearing
periods (5—28 and 29—38 days). The research results showed that feeding toxic feed led to a significant decrease
in live body weight by 17.1% by day 28 and a deterioration in livestock survival (88.57% compared to 91.43%
in the clean control). The inclusion of the sorbent «Ecosily contributed to the neutralization of negative effects and
provided a pronounced protective effect. The best results were obtained in the group with a dosage
of 2.5,/5 kg/t, where livestock survival reached 97.14%.

Key words: broilers, mycotoxins, combined contamination, enterosorbents.
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OﬂepaTMBHble AOCTYnbl K QOJIAM neYieHn

n XxenanvHomy ny3biplo Yy QOMaLUHUX KOLUEK

YAK 619:617.5

DOL: 10.32935/2221-7312-2026-68-2-60-64
C. B. Cenesunes’, A. M. Kpneowanog', I'. A. BeTowkuHa?

"Poccuvicku yHuBepcuTeT apyx6bl Hapoaos uMm. NaTtpuca JTymymbsl,

2MockoBckas rocynapcTBeHHasi akafgemMusi BETepUHaPHON MeaUnHbl U GUOTEXHOMOMN —
MBA nmenn K. V1. CkpsibuHa

seleznev1961@mail.ru, 1142230004@rudn.ru

IKcnepumeHmansHoe ucciedosaxue 8bINOIHANOCH B HAYYHO-UCCIe00Bamensckol nabopamopuu [JenapmameHma gemepuHapHol
meouyuHsl A2papHo-mexHono2u4decko2o uHcmumyma Pocculickozo yHusepcumema opyx6s1 Hapodos umeru lTampuca Jlymym6si
8 nepuod ¢ 2023 no 2026 22. Llenbto daHHO20 UCCIe008AHUS ABAANOCH U3YYeHUe onepamusHbix 00CMynos K nedeHu, eé 0onam u
JKeNYHOMY ny3bIpo Y OOMALIHUX KOWeK pa3iudHbIX Nopod 8 so3pacme om 2 0o 5 nem [ins 8binonHeHUs 6bl1 UCNOIb30BAH KOMNJIEKC
Memo008 MaKpo-MUKpoMopgono2uu (MaKpo- MUKponpenapuposaHue, Mopghomempus, MepoMempus, cCmepeomempus, c8emosas
MUKPOCKONUSA) € nociedyiowum aHanu3om usy4daembix cmpykmyp u cmamucmudeckoli obpabomkod. B peaynemame uccnedosanus
ycmaHosseHo, Ymo Haubosiee onmumanbHeIM 00CMynoM K npasoli 0osie neyeHu ssaamcs ksaopamsl 1a (namepansHas) u 16
(meduansHas), k xeocmamoli Oone — 2a, k k8adpamHol dose — 22, a k nesoli — 26. Ymo e Kacaemcs xen4yHozo ny3bIps, mo
Haubosiee onmumanbHeiM OOCMYNoM K e20 meJy figaiaemcs ksaopam 16. [lonyyerHHsie pe3ynbmams! HE06X00UMO y4UMbIBAMb
He MOJIbKO Npu 0nepamugHoOM BMeLWwamenscmae, Ho U Npu 1anapocKonuU, mak KaK OHU ABAAIOMCA ONOPHbIMU MOYKaMU npu
XUpYp2u4ecKom nedeHuu UBomHbIx. [lpumeHss KOOPOUHAMHO-ghuYPHOLU MepoMempuu MOXKHO He MOJIbKO NOC0UHO NpoBooUMb
npenapuposaxue u onucaHue, y4umsi8as 8ce monozpagho- aHamomuyeckue ocobeHHoCcmu 0aHHO20 BUAA XKUBOMHO20 U yOenss
onpedesieHHOe BHUMAHUE K U3y4aeMoMy 8 NOCIeOCMBUU OP2aHy, HO U onpedesiams onmuManbHele 00CMynbl K BHYMPeHHUM 0peaHam
npu nanapockonuu. [loamomy Haubosiee oNMUMaAbHLIM ONEPamMUBHbIM AOCMyNoM K 00NAM nedeHu (npasoli unu nesoli) y Kowex
ABAAGMCA NApameOUaHHAs 1aNAPOMOMUS No cezMeHmanbHol TUHUU, npoxodAueli no kpat pebepHsix dye (npasoll unu nesol).

B amom cyyae KoxHbIL NOKpO8 paccexkarm no xody BOJOKOH HAPYXHOU KOCOU Mblwybl usoma. Takum 06pasom 8 pesyssmame
Mopgo-MempuYyecKux U cmepeoMempuyecKux uccnedosaxuli 66110 YcmMaHoB8AeHo, YMo y KOWeK 8 3nu2acmpuu 6plowHoOl CmeHKuU
BbIOGAMCA MPU OCHOBHbIX IMAKA: BEPXHUL — KOXHO-(acyuansHbill; cpeOHUll — CYXOXUNbHO-MbIWEYHbIU U HWKHUL — ¢hacyuanbHo-
napuemansHbil, Komopsle omoesieHs! Opy2 om Opyaa peixaoli coedUHUMebHOU MKaHbI0, UMerowel 8 caoeli cCmpyKkmype nunuoHsle
npocioliKu, Komopble y8eauyusaomcs ¢ 8o3pacmom. Takum o6pa3om, nosyyeHHble pe3yabmamsl A8AAMCA 0CHOBOU 015 pa3pabomku
0NMUMQabHbIX 0NePamuBHbIX 00CMynos K 00NAM nedeHu U Kes4yHOMY ny3bipko Y OOMALWHUX KOWeK npu namoio2uu op2aHos
nuwesapumesnbHoU cucmemsi.

KnioueBble cnoBa: Tonorpatuyeckas aHaTOMUA, [OMALHAA KOLWKA, NeYeHb, JONM NEYEHH, JKeNYHbIi Ny3blpb, ONepaTUBHbIA JOCTYM.

BBeaenue

BrrsiBaeHre 0OMMX IPUHIINATIOB CTPYKTYPHOI OpraHu-
3aLNK [IeUeHN U €€ aHATOMO- TOIOTPaIIeCKUX CBsI3eH C
11eABIO PA3PabOTKIL 0O0CHOBAHHBIX METOAOB OTICPaTUBHOTO
BMEIIIATEAbCTBA SIBASIETCSI OAHOIL M3 aKTYaABHbIX ITPOOAEM
COBpPEMEHHO BeTePUHAPHON MOP(OAOTUN U XUPYPIUU
MEAKUX AOMAIIHUX KUBOTHBIX [1, 5]. BoAe3nu neyenu u
JKEAYHOTO ITy3bIPst Y MEAKNX AOMAIITHVX JKUBOTHBIX Peru-
CTPUPYIOTCSL B BETEPUHAPHON IIPAKTUKE U OLIEHNBAIOTCS
B 10—15% oT 0011eT0 uncaa 3a00AeBIINX JKUBOTHBIX [2].

Aast 00BEKTUBHOTO A€UEHUS U TPOPUAAKTUKU JKe-
AYAOUHO-KUIICYHBIX 3a00A€BAHNN y AOMAITHUX KOIIEK
HEOOXOANMO AETAABHO U3YUUTh MOP(OAOTUUECKUE OCO-
GeHHOCTH TIeYeHN C y4eTOM BO3pacTHOro ¢akropa. Ore-
PaTUBHBII AOCTYII K AOASIM TIeY€HU U YKEAYHOMY ITy3BIPIO
MIPUMEHSIETCS. B AMATHOCTUYECKUX U A€UEOHBIX IIeASIX:
AASL YAAACHUST OTTYXOAeH, TPOMOOB, KOPPEKIINU 1 B3ATHS
6uoncnonnoro Marepuaaa [1, 6]. K cokaaenmo, otcyT-
CTBYIOT MOP(OAOTIHMeCKIe 0OOCHOBAHIISI AASL IPOBEACHIIS
OIIePaTUBHOTO BMEIIATeAbCTBA HA AOAU IIeYEeHU y KOIIIEK,
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a HEKOTOPBIE BOTIPOCHI MO-TIPESKHEMY OCTAETCsl CTIOPHBIM
[4, 7]. B TO 5Ke BpeMst pelieHre TUX IIPOOAEM IIPEACTaB-
AsteT GOABIIION MPAKTUYECKUN NHTEPEC B aDAOMIHAABHON
XUPYPIUN MEAKUX AOMAITHNX JKUBOTHBIX.

LleAb AQHHOTO MCCACAOBAHUS SBASAOCH U3yUeHUE
CTPYKTYPHOH OpPraHM3alMU IIPaBOTO U AEBOTO MOYETOU-
HUKOB y AOMAIITHIX KOIIEK PA3AMYHbIX IOPOA B BO3PACTe
OT 2 A0 5 ACT AAS MUHMMU3AIUN OTIEPAIMOHHBIX U TIO-
CTOTIEPALIMOHHBIX OCAOKHEHUI, @ TAKKe OIPEACACHNs
OITHMAABHBIX 30H AOCTYIIA K HUM C y4eTOM Tororpado-
aHATOMMYECKIX AQHHDIX.

MaTepnaA 1 METOABI UCCACAOBAHUSA

OKCIepuMeHTaAbHasA paboTa BbINOAHSAAACH B HAYYHO-
HCCACAOBATEABCKON Aa00paTOPUM AeTIapTaMeHTa BeTepu-
HAPHO1 MEAUIIMHDBI ATPApHO-TEXHOAOTYECKOTO MHCTUTY-
Ta Poccuilckoro yHusepcuteTa APy»KObl HAPOAOB MMEHU
ITatpuca AymymObl, a Takke Ha 6a3e psiAa BeTepUHAPHBIX
11eHTpoB I. Mocksbl ¢ 2023 no 2026 rT. Marepnaaom uc-
CACAOBAHMA CAY’KMA KAAABEPHBIN MaTepraA, TIOAYIeHHbBIN
OT 25 AOMAIIHUX KOILICK Pa3AUYHBIX IIOPOA B BO3pacTe

Teopetutieckue n npuknagubie npobnemsl ANMK Ne2 2026



MaTonorns XMBOTHbIX, MDpl*lDﬂOﬂllil, CIJIII3I/IOJ'IDTIII9I, q)apmal(onorvm N TOKCUKoJiornsa

OT 2 A0 7 AeT. AAsl pellieHust TIOCTaBACHHON 3aAavX ObIA
MCTIOAB30BAH KOMIIAEKC METOAOB MaKpO-MUKPOMOPO-
Aorun (Makpo- MUKPOIIPeNapupoBaHue, MOppoMeTpust,
Mepometpust [6, 8], cTepeoMeTpusi, CBeTOBAsI MUKPOCKO-
IVST) C TIOCACAYIOIIVIM aHAAM30M M3Y4aeMbIX CTPYKTYP U
CTaTUCTUYECKON 0OpabOTKOM.

PesyabraTsl uccaeaoBaHus
U uX 00Cy’KACHHE

[ledenpb y KOIIEK pacrioraraeTcst CIIpapa B SIUTaCTPUN
GPIOIITHOM ITOAOCTH TeAd 33 AMaParMoil, 1 AUIIb HeGOAb-
masi eé¢ 9acTb 3aXOAUT BAEBO OT CPEAHEN CaruTTaAbHOM
AnHUM TeAd. OHAa KPacHO-KOPUYHEBOTO 11BeTa, YeTKO
pazAeAeHa Ha AOAU U COCTABASCT Y MOAOABIX JKUBOTHBIX
3-4% ot macchl Teaa. AnadparMaabHas €€ MOBEPXHOCTb
BBIIIYKAQsl COOTBETCTBEHHO BOTHYTOCTH AMapParmel, K
KOTOPOM OHA ITPUACIKUT, U HA HETl BUAHO CEPACYHOE BAAB-
AeHMe. BucriepaAbHas TIOBEPXHOCTD NMET PSIA BAABACHHI,
BBI3BAHHBIX OPraHAMU, KOTOPbIE TIPHAEKAT K Hell (KEAYAOK,
ABEHAAIIATUATICPCTHASL KUIIKA, 000AOTYHAs KUIIIKA, [TPaBast
TI0YKA) 11 IMeeT BOPOTA MIeUeHH, KYAd ITPOHUKAIOT COCYABI,
HepBbl, IPOTOKU. 1o AOpcaabHOMY Kpaio I1e4eH! IIPOXO-
AUT, CPacTasCh C Hell, KayAaAbHas 1oAasi BeHa. Caesa OT
Heé HAXOAUTCS BAABAGHNE OT IUIIEBOAA.

OCHOBHOI1 BBIPE3KON, TA€ IIPOXOAUT KPYTAasl CBS3-
Ka, TIeYeHb ACAMTCS HA IIPABYIO W ACBYIO AOAU, MEJKAY
KOTOPBIMU PACIIOAATaloTCsl AOPCAABHO XBOCTaTast AOAS, a
BEHTPAABPHO — KBaApatHas (puc. 1). [Tpasas (aeBas) Aoan
ACAATCS HA MEAUAABHYIO M ACTAABHYIO 4aCTH, 4 XBOCTATAS
1IMeeT COCLIEBUAHDIN 1 XBOCTAThIN OTPOCTKU. Kak rokasaan

Puc. 1. CermeHTanbHbIiM Cpe3 Tena KoWwKu B obnactu gua-

thparmbl: aeneHue neyeHu Ha gonu (cxema): 1a - npasas

natepanbHas gond; 16 - npaBas meguanbHas gona: 2a —

neBas natepanbHas aons; 26 — nesas MeauanbHas Aons;

3 — KBappaTHas BonsA; 4 — XBOCTaTasA AONA; 5 — XeNYHbI
ny3bipb

Hallll UCCACAOBAHNUS AUAUPYET AeBasl AaT€PAAbHAs AOAS
(30-33%), KOTOpast CBOMM OCTPBIM KOHIIOM IIOKPbLIBAET
GOABIIYIO YaCTb BEHTPAABHOM MOBEPXHOCTU JKEAYAKA.
[TpaBas aarepaabHas Aoas redeHn (8-149%) aocturaer
IIpaBOM 1I0YKM, a MeanaabHas (10-14%) — npunumaer
y4actrie B (POPMUPOBAHUN YTAYOACHUN, TAC PACTIOAATAeTCS
JKeAUHBIN T1y3bIPb.

JKeAqHblil 1y3bIphb, KOTOPBIA UMeeT AHO, TeAO U IIei-
Ky, PacIloAaraeTcs Ha AOPCAAbHON IOBEPXHOCTU IIPaBOil
MEAMAABHON AOAU TiedeHU (Cum. puc. 1). OT Hero OTXOAUT
ITy3bIPHBLE IIPOTOK (AAMHOM 10—15 MM), KOTOpBII CcALBa-
SCb C TIeYeHOUHBIM (AAMHOM 3—5 MM), 06pa3yeT JKeAUHBII
(AamHOI 15-20 MM).

OO61mnii >ke AYHBII IPOTOK BMECTE C ITPOTOKOM TTOAKE-
AYAOUHOI1 JKeA3bI BIIAAACT B ABEHAAIIATUTICPCTHYIO KATIIKY.
XBocTtarast Aoast (9—13%) rmeeT Goaee KPYTIHBIH XBOCTATBII
OTPOCTOK, HAIIPABACHHDIN KAYAAAbHO, 1 MEHBIINI — CO-
CLIEBUAHBI, HAIIPABACHHDIN AaTepaAbHO. OHA IIEPEXOAUT
BEHTPAAbHO B KBAAPATHYIO AOAIO, XOTs 110 MHeHUIO A.A.
Hosapadesa 1 E.A. TloasikoBa OHA OTCYTCTBYeT y KOILIEK [4].
Io HameMy MHEHMIO, KBAAPATHAsI AOASI XOPOIIIO BhIpayKeHa
(13-17%) u orpanudena AOPCAABHO BOPOTAMU TIeUeHH, a
CAeBA TPAHUYUT C SKEAYHBIM ITy3bIpeM, UTO COBIIAAACT C
muenueM E.B. Mutpsiesoit u X.b. bannmuruesa [3].

CoraacHO MeTOAY, KOOPAMHATHO-(QUIYPHOU Mepo-
Metpun [8] AarepaabHast IOBEPXHOCTDb JKUBOTA KOLIKI
ACAWTCSI Ha YeTBIPE CAMOCTOSTEABHO MEpPOMeTpUpyeMble
30HBI, KOTOpBIe HA3bIBAIOTCSL «KBaApaHTamMu» (puc. 2).

I KBaApaHT — 5TO MpaBas KpaHMWaAbHas 0OAACTb
JKUBOTA, KOTOPasl OXBATHIBAET MpaBoe MoApebepne; 11
KBAAPaHT — 3TO Ae€Bas KpaHWaAbHas 00AACTb JKUBOTA,
B Heil pacrioaaraeTcst aesoe noape6epne; Il kBaapant
— 9TO AeBas KayAaAbHast 00AACTb JKMBOTA, B HEM PACIIO-

Puc. 2. Cxema cTpoeHUs GPIOLLIHOI NONOCTU TENa KOLWKN
npyv [OPCO- BEHTPANbHOM NON0XKeHUU: 1 — Hynesas
caruTTanbHas NUHUA; 2 — HYNeBas CerMeHTaNbHaA IMHUSA;

I, II, III, IV — kBaApaHTbl
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Puc. 3. KoopauHatHo-purypHas ceTka 6pIoLWIHON CTEHKU
KOLUKYW AJ1A OPUEHTMPOBKM B Tonorpacuu opraHoB

GprowHoi nonoctu Tena (0603HaueHne B TEKCTe)

AATaloTCsl AeBAs TTIOAB3AOIIIHASA 1 A€Bas 11aX0Bask 0OAACTH,;
IV KBaApaHT — 5TO TIpaBast KayAdAbHasA 0OAACTD SKMBOTA,
KOTOpas OXBATLIBACT IIPABYIO MOAB3AOIIHYIO U TIPABYIO
[1aXOBY10 00AACTHU.

B mepBOM KBaApaHTe pacrioAaraeTcs IpaBas AOAS
TICUEHN U JKEAYHBIN ITy3bIPb, @ BO BTOPOM KBaApaHTe —
KBAApaTHAsl U AeBas AOAM TiedeHu. [TosTomy nHamboaee
OTITMMAABHBIM OTIEPATUBHBIM AOCTYIIOM K AOASIM TI€UeHU
(IIpaBOTt MAM AEBOT) y KOIIEK SIBASIETCSI TTApAMeAUaHHast
AQIApPOTOMUSL I10 CEIMEHTAABHON AUHUY, IIPOXOASIIIIEN 10
Kpato peGepHbIX AyT (IIPaBOIl MAM AeBOT). B 3TOM caydae
KOJKHBII TIOKPOB PACCEKAIOT TI0 XOAY BOAOKOH HAPY>KHOM
KOCOTI MBIITIIIBI JKIBOTA.

[ kBaapant Aeautcs Ha la, 16, 18 u 1r. B kBaapare la
pacrioaaraeTcs IIpaBasi AATEPAAbHASL AOASL IIeUeHU; 16 —
IIpaBast MEAMAAbHASI AOASI TIEUEHN C KEAYHBIM ITy3bIpeM, 1B
— ABEHAALIATUTIEPCTHAS KUIKA C TTOAYKEAYAOUHOM JKeAC301
U 1r — neTau Tomen Kumky. Takum o6pasoM, Hauboaee
OTNITMMAABHBIM AOCTYTIOM K JKEAYHOMY ITy3BIPIO SIBASIETCS
KBaApar 10, a K IIpaBoil AoAe redern — la (aaTepaabHast
Aoast) 16 (MeAmaabHast Aoast) (puc. 3).

II kBaApaHT AeanTcs Ha 2a, 20, 2B u 2r. B kBaapate
2a pacIloAaraeTCst XBOCTATasl AOASL IleueHU; 20 — AeBast
MEAMAABHAS 11 AAT€PAAbHAS AOAU TIEUEHI, 2B — CEAC3CHKA
1 TeAO JKEAYAKA 1 2T — KBAAPATHAs AOAS TIeUeH!. TakM
006pazom, HanboAee OTITUMAABLHBIM AOCTYTIOM K XBOCTATOM
AOA€ TICUEHU ABASCTCH KBAAPAT 2a, KBAAPATHOM A0Ae — 2T,
a K aeBolt — 26 (puc. 3).

[1I xBaApaHT AeauTcs Ha 3a, 30, 3B u 3r. B kBaapare
3a pacrioaaraeTcs rornepevHas 000AOYHasA KMIIKa, 36 —
A€BBIII MOYETOYHUK W ABDLIA SIMYHUK, 3B — HICXOAAIIAS
000AOYHAA KUIIKA 1 3T — TeAO MOYEBOTO Iy3bIps. Takum
00pa3oM, HanbOOAee ONTUMAABHBIM AOCTYIIOM K A€BOMY
AMYHUKY SBASETCS KBAaApPaT 30, a K TEAYy MOYEBOTO ITy3bl-
psa— 3t

IV kBaapaHT AeAunTcs Ha 4a, 40, 48 u 4. B kBaapare
4a pacToAaTaloTCs TIPaBLIN MOYe TOUHVK U ITPABHIN SUIHK,
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406 — BoCxOAdIIIAst 0OOAOUHASI KUIITKA, 4B — TEAO MOYEBOTO
IIy3BIPSL 1 4T — CAeTIas KUIIKA.

Takum 06pasom, HanOGoAee OIITUMAABHBIM AOCTYIIOM K
IIPaBOTL AOA€ TIEUECHU SIBASIIOTCSE KBAAPAThI 1a (AaTepaabHast)
n 16 (MeAnaabHast), K XBOCTATON AOA€ — 24, K KBAAPATHOM
AOAe — 2T, a K AeBOIl — 26. YTO sKe KacaeTcst JKEAYHOTO
IIy3BIPsl, TO HAOOACE ONITUMAABHBIM AOCTYIIOM K €TI0 TeAy
siBAseTCst KBaapaT 16 (em. puc. 3). TloayueHHble pe3yAbTa-
TBl HEOOXOAMMO YUUTBIBATH HE TOABKO IIPY OIePATUBHOM
BMEIIATEABCTBE, HO U IIPU AANAPOCKOINM, TaK KaK OHU
SIBASIFOTCSL OTIOPHBIMM TOYKAMU IIPU XUPYPIHUECKOM Ae-
YeHUU SKUBOTHBIX.

C 1IOMOIIBIO KOOPANHATHO-(PUTYPHO MEPOMETPUL
MOYKHO He TOABKO TIOCAOVHO IIPOBOANTD IIPEIIAPUPOBAHIE
U OIMCAHUe, YIUTbIBASL BCe TOHOrpaco- aHATOMUYECKUe
0COOGEHHOCTH AQHHOT'O BUAA JKUBOTHOTO 1 YACASISL OTIPEAC-
ACHHOE BHUMaHME K U3y4aeMOMY B ITOCACACTBUU OPTaHy,
HO U OIIPEACASITb OIITUMAAbHbIE AOCTYIIBI K BHYTPEHHUM
opraHam mpu Aarapockomnuu. [lostomy namboaee ori-
TUMAABHBIM OIIEPATUBHBIM AOCTYIIOM K AOASIM IIEUCHU
(IIpaBoYl MAU A€BOI1) y KOIIEK SIBASICTCS IApaMeANaHHast
AQIIAPOTOMUSI 110 CErMEHTAABHON AMHUY, TIPOXOASIIIET T10
Kpaio peOepHbIX AyT (IIpaBOIl MAU AEBOIL). B aTOM cayuae
KOJKHBIT TIOKPOB PacCeKaloT 110 XOAY BOAOKOH Hapy KHOM
KOCOTI MBIIIIIIBI JKUBOTA.

B pesyabrare MOpP(OMETPUIECKUX U CTEPEOMeTPU-
UEeCKUX UCCACAOBAHMIT OBIAO YCTAaHOBACHO, UTO Y KOIIIEK B
3MUracTpun OPIOIIHON CTEHKHU BBIACASITCS. TPM OCHOBHBIX
9TaKA: BEPXHUN — KOKHO-(DACLNAADHBIN, CPEAHUN —
CYXOYKUABHO-MBIIIEYHBIN U HIDKHUN — (PaclnaAbHO-TIA-
PHeTaAbHBIN, KOTOPble OTACACHBI APYT OT APYTa PbIXAON
COCAMHUTEABHOW TKAHbBIO, IMEIOIIEN B CBOENl CTPYKType
AUTIVAHBIE TIPOCAOMIKM, KOTOPbIE YBEAMUMBAIOTCS C BO3-
pactom (puc. 4).

KowWKM. OKPacKa — reMaToKCUMIIMH 1 303uH (06.10, oK.40)
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BepxHuil 5TaK MPEACTaBACH KOXKHBIM MOKPOBOM 1
XOPOLIO BBIPAYKEHHO IIOBEPXHOCTHOMN (PACIIMel TYAOBU-
I11a, MESKAY AUCTAMU KOTOPOM PACIIOAATraeTCst TOAKOKHAS
MBIIIIA TYAOBUINA, YMEHBIIAOMAACS K OeAON AUHUMN
skBOTa. COrAACHO AQHHBIM CTEPEOMETPUUECKOrO aHAAU3A
KOJKHBIN ITOKPOB 3aHuMaeT 14,12+0,17%, moAroskHast
KAeTuatka — 17,88+0,22%), a mosepxHOoCTHas dacinst
tyaosuia — 0,59+0,08%. Takum 06pa3oM, BepXHUI STaXK
coctasasteT 32,59+0,16%.

CpeAHMT 9TaK COCTOUT U3 HAPY’KHOM KOCOW, BHY-
TpeHHe!l KOCOM 1 TIOTIePeYHON MBIIII] KUBOTA, MEKAY
AMCTAMU KOTOPBIX PACIIOAATAIOTCS TAACTUHYATBIE CyXO-
SKUAWSL, 00pa3ytoline KpaHNaAbHbIe HAAUPEBHBIE COCYAU-
CTO- HepPBHbIE ITy4KU. [leperaerasich ¢ 5KeATO! OPIOIIHOM
dacuueil, arloHEBPO3Bl AAHHBIX MBI (HPOPMUPYIOT
6eAyl0 AMHMIO SKUBOTA, BAOAb KOTOPOW CIIpaBa M CAEBA
IIPOXOAUT IIPSIMAst MBIIIIA KUBOTA. [Ipu sTOM cocyam-
CTO-HEpPBHbIC Iy4YKM CMEMIAIOTCs Ha Kpail arloHeBpo3a
IIPSIMOI1 MBIIIIIIBI SKUBOTA U IIPETIITCTBYIOT AATEPAABHOMY
AocTytry. COCYAMCTO-HEPBHbIE I1yYKM YCAOBHO MOXKHO
Pa3A€AUTDh HA TIOBEPXHOCTHBIN M TAyOOKuil. COrAacHO
AQHHBIM CTEPEOMETPUYECKOTO aHAAU3d CPEAHUN 3TaXK
(CYyXOKMABHO-MBIIIEYHBII CAOI) BMECTE C COCYAUCTO-

HEPBHBIMU ITyuKaMu cocTaBasieT 56,59+0,73% u siBasietcst
AMAUPYIOIINM (CM. puc. 4).

HokHUMIT 9TaXK [IpeACTaBACH IIOIepedHON (aciiueit
JKMBOTA, PETPOIEPUTOHEAABHON KACTYATKO 1 TIAPUETAAD-
HBIM AUCTOM OPIOIINHBI, KOTOPbIE B MEAMAHHOM HarlpaB-
Aennn GopMupyIOT OGeAyIo AUHUIO KUBOTA. COTAACHO AH-
HBIM CTEPEOMETPUYECKOTO aHAAM3A IIomiepeydHast (Paciivs
JKMBOTA cocTasasteT 3,88+0,05%, a mapreTaAbHbIN AMCT
6prommmabl — 1,41+0,02%. Takum 06pasom, HYDKHUI STaXK
coctasasteT 5,29+0,04%. MBIIIIIBI Pa3beAVHSIOT TYTIBIM
CII0COOO0M, CTPEMSICh He HAPYILIUTh IIEAOCTU COCYAOB. 3a-
TeM Pa3pe3aloT KeATYIO OPIOIIHYIO (PACIINIO, TIOA KOTOPOI
B PBIXAOM COCAMHUTEABHON TKAaHU MOXKHO OOHAPYKUTb
rAyOOKMe COCYAUCTO-HEPBHbIE IyuKu. AdAee TIPOHUKAIOT
K II0TIepevHON (aclui JKUBOTA U [IAPUETAABHOMY AUCTY
OpIOMIUHEL, T1ephOPUPYst UX AASL OIIEPATUBHOTO AOCTYIIA K
AOASIM TIEUEHU 11 JKEAYHOMY ITy3BIPIO.
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SURGICAL APPROACHES TO THE LIVER LOBES
AND GALLBLADDER IN DOMESTIC CATS

This study was conducted in the experimental research laboratory of the Department of Veterinary Medicine
of the Agrarian and Technological Institute of the Patrice Lumumba Peoples’ Friendship University of Russia from
2023 to 2086. The aim of this study was to evaluate surgical approaches to the liver, its lobes, and the gallbladder
in domestic cats of various breeds aged 2 to 5 years. To achieve this goal, a combination of macro—
and micromorphological methods (macro— and micro—-preparation, morphometry, merometry, stereometry,
and light microscopy)] was used, followed by analysis of the structures under study and statistical processing.
The study revealed that the most optimal approaches to the right lobe of the liver are quadrats 1a (lateral)
and 1b (medial], to the caudate lobe — 2a, to the quadratus — 2g, and to the left — 2b. Regarding the gallbladder,
the most optimal approach to its body is square 1b. These results must be considered not only during surgery
but also during laparoscopy, as they serve as reference points for surgical treatment in animals. Using coordinate—
figure merometry, it is possible not only to perform layer—by-layer dissection and description, taking into account
all the topographic and anatomical features of a given animal species and paying particular attention to the organ
being studied, but also to determine the optimal approaches to the internal organs during laparoscopy. Therefore,
the optimal surgical approach to the liver lobes (right or left] in cats is paramedian laparotomy along a segmental
line running along the costal margin (right or left). In this case, the skin is incised along the fibers of the external
oblique muscle. Morphometric and stereometric studies revealed that the epigastric abdominal wall in cats is
divided into three main layers: the upper (cutaneous—fascial), the middle (tendon—-muscular], and the lower
(fascial-parietal). These layers are separated by loose connective tissue containing lipid layers that increase
in size with age. Thus, the obtained results provide the basis for developing optimal surgical approaches
to the liver lobes and gallbladder in domestic cats with gastrointestinal pathology.

Key words: topographic anatomy, domestic cat, liver, liver lobes, gallbladder, surgical approach.
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JaxHoe uccnedosarue BbINOHANOCH B HAYYHO-UCCAEA0BAMebCKOU nabopamopuu [lenapmameHma semepuHapHol MeouyuUHb!
AepapHo-mexHosnozuyeckozo uHcmumyma «Pocculickozo yHusepcumema 0pyx6s1 Hapodos umeru [lampuca Jlymym6b1» 8 nepuod
€ 2023 2. no 2026 e. lleniblo 3KcnepumeHmansHo20 UCCIe008aHUA ABNANOCH U3ydeHUe onepamusHbix 00CMynos K xenyoKy U e2o
yacmam y 0OMAaLHUX KOWeK pasauyHblx nopod 8 sozpacme om 2-x 00 5-mu nem [Jn5 8bINONHEHUS Obl UCNONb30BAH KOMNJIEKC
Memo008 MAKpo-MUKpoMopgono2uu (Makpo- MUuKponpenapuposaHue, Mopghomempus, mMepomempus, cmepeomempus, c6emosas
MUKPOCKONUSA) € nocedyrowum 6uocmamucmuyeckum aHaau3om Ucciedo8aqHbIx cmpykmyp. B peaynemame nposedeHHsix
uccnedosaHull BbISBACHO, YMO HaUuboIlee OoNMUMAbHbIM 00CMYNOM K KapouansHol yacmu xenyoka sgisemcs ksaopam 28,
K mesiy xenyoKka — 2z, a nunopuyeckol yacmu — 18. Ymo e kacaemcs OHa xenyoKka, mo Haubosee onmMuUManbHbIM A0CMynom K
Hemy ssaaemcs keaopam 3a. Haubonee onmumansHeiM onepamusHsIM 00CMyNoM K xenyoKy KoweK A8/15emcs napameouaHHas
J1anapomomus no ceemeHmanbHol uHUU, npoxodsAuel no kpato nesoli pebepHol dyeu. B 3mom ciyyae KoXHbIl NOKPOB KOXHbIL
NOKpO8 paccekarm no xo0y BOJOKOH HAPYIKHOU KOCOLU MbILLUUYbI UBOMA, MbILULb!I PA3bEOUHAIOM MynsiM cNOCO60M, 3ameM pazpe3arm
Kenmyto OplowHylo gacyuro, 0asiee NPOHUKAOM K nonepeyHol gacyuu xusoma u napuemanabHomy AUCmy 6poWUHbl, neppopupys ux
0717 nooxoda K xenyoky. [lonyyeHHble pe3yabmamsl He06x00uMOo y4UumsI8ame He MOJIbKO Npu 1aNapoCcKonuU, HO U Npu onepamusHom
docmyne, maK Kaxk OHU ABAAIOMCA ONOPHbIMU MOYKAMU NPU XUPYP2UHECKOM SIeYeHUU MeIKUX OOMALUHUX HUBOMHbIX.

KnioueBbie cnosa: TOI'IOI'pa(bVILIECKAH aHaToMuaA, nanapocKonua, AOMaWHAA KOLWKa, XenyaoK, KapananbHaa 4acTb Xenyaka,

BBeaenne

JKeAyAOK y AOMAIIHUX KOIIEK SIBASIETCS 1IeHTPAAb-
HBIM OPraHOM IIUIIEBAPUTEABHON CHUCTEMBI, TA€ TIPOUC-
XOAUT aKTMBHOE TIepeBAPUBAHNS [UIIN 1 BCACHIBAHNIE
[IUTATeABHBIX BellecTB B Kposb u anmdby [1, 7]. Aas
00BEKTUBHOTO AeUeHUsT 1 TPOPUAAKTUKY 3a00AeBAHUIT
JKEAYAKA Y AOMAIITHUX KOIIIEK HeOOXOANMO AETAABHO W3-
YUIUTb €10 MOP(hOAOTUYeCKITe OCOOEHHOCTH C YIeTOM aHa-
Tomo-tororpadudeckux haktopos [3, 6]. OniepaTuBHbIIL
AOCTYII K TEAy JKEAYAKd, KaPAMAABHON U MHUAOPUYECKON
YaCTSIM TIPUMEHSIETCS] B ANAaTHOCTUYECKUX M AeueOHBIX
LIEASIX: AASL YAAAEHUST OTTyXOAeH, 5138, KOPPEKIINH 1 B3SITHL
6uoricnontoro matepuaaa [1, 3]. K coxkaaenuio, orcyt-
CTBYIOT MOpOoAOTIHYeCKIe 0O0CHOBAHNS AAS TIPOBEACHS
OI1epaTUBHOTO BMEIIATEAbCTBA HA JKEAYAOK y KOIIEK, a
HEKOTOPble BOIIPOCHI TIO-TIPEKHEMY OCTAeTCsl CIIOPHBIM
[4, 5]. B T0 >ke BpeMs pellleHNe 9TUX IIPOOAEM IIPEACTAB-
AdeT OOABIION PAKTUIeCKNI NHTepeC B a0AOMUHAABHOM
XUPYPrUU MEAKIX AOMAIITHUX JKUBOTHBIX.

L1eABIO SKCIIePUMEHTAABHOTO NCCACAOBAHNS SIBASIAOCH
M3yueHne OTIePATUBHBIX AOCTYIIOB K SKEAYAKY 1 €70 YaCTsIM
Y AOMAIITHUX KOIIeK PA3ANYHBIX TIOPOA B BO3PACTE OT 2 AO
5 ACT AASI MUTHIIMU3ALINK OTIEPALIMIOHHBIX 1 TIOCTOIIEPALIM-
OHHBIX OCAOYKHEHWI, a4 TAKOKE OIIPEACACHISE OLITUMAABHDIX
30H AOCTYTIA K HUM C y4eTOM TOTIOTrpach0o-aHaTOMIUYECKIX
AQHHBIX.
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TeNo XenyaKa, nunopuyveckan 4acrb Xenyaka, OﬂepaTMBHbIl‘;I nocryn.

MaTepuaA 1 METOABI HCCACAOBAHUSA

AaHHas Pab0Ta BBIIIOAHAAACH B SKCIIEPUMEHTAABHON
Hay4HO-UCCACAOBATEABCKON Aa00paTOPUM U BUBAPUU
AeTIapTaAMEeHTa BeTePUHAPHON MEAMIIUHBL ATpapHO-TeX-
HOAOTMYECKOTO MHCTUTYTa «POCCUIICKOTO yHUBepCUTEeTa
ApY>KOBI HApOAOB MenM T1. AymymObI», a Takke Ha 06ase
Ppsiaa BeTepUHAPHBIX KAMHUK I. MOCKBBI. Marepraaom mc-
CACAOBAHUS CAYSKIA KaAABEPHBIN MaTepPHaA, TIOAYIeHHBIN
ot 20 AOMAITHUX KOIIEK Pa3ANYHBIX TIOPOA B BO3pACTe
OT 2 A0 5 AeT. AAsl pellieHUst IOCTAaBACHHON 3aAa4uul OblA
HCIIOAB30BAH KOMIIAEKC METOAOB MaKpPO-MUKPOMOPdO-
Aorun (Makpo- MUKPOIIperiapupoBanme, Moppomerpus,
MepoMeTpust [8], crepeomeTpuist, CBETOBASI MUKPOCKOTIVISE)
C TIOCACAYIOITVM aHAAM3OM U3YIaeMBIX CTPYKTYP U CTaTU-
CTUUECKON 00paOOTKOI.

Pe3yabTaThl ICCACAOBAHUS
1 UX 00CyKAeHIE

JKeAyAOK y KOIIEK pacIioAaraeTcst CACBa B SIIUIACTPUL
GPIOIIHO TIOAOCTY TeAd 332 AMaparMoil 1 INeYeHbIO B
MAOCKOCTH 9-12 MesKpeOGepHOro MpOCTPAHCTBA 1 TOABKO
[IMAOPUYECKAs YaCTh 3aXOAUT BIIPABO OT CPEAHEH Carut-
TAABHOI AMHUM, 3aHUMast 00AACTh MEUEBUAHOTO OTPOCTKA
(puc. 1). Ero aumeitable pasmepsl 1 ¢opma, a TaKKe I10-
AOKEHUE MOTYT CHUABHO M3MEHSTBCSI B 3aBUCUMOCTH OT
CTETICHU HATIOAHEHIISI KOPMOM 1 BOAOTL. B €ro KpaHuaAbHO
(paciumpeHHOI) 4aCTH HAXOAUTCSE KAPAMAABHOE OTBEPCTIE,
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Puc. 1. Tonorpachmyeckas aHaTOMUA NeYEHM 1 KeNyAKa B
anuracTpaneHoit o6nactu (cxema): 1 - guacparma;
2 - npaBas a0nA nevyeHu; 3 — xBoCTaTasA A0JA NeyeHu;
4 - neBas [oNA neyeHu; 5 — KapAUanbHasa YacTb XKENYAKa;
6 — Teno XenyaKa; 7 — NUNOPMYECKan YacTb JKeNyAKa
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Puc. 2. KoopauHaTtHo-hurypHas ceTka 6pIoLwHoM CTeHKU

KOLLKM ANl OPUEHTUPOBKM B Tonorpadum opraHos
GpiowHoi nonoctu Tena (0603HaueHMe B TEKCTE)

3

a B KayAaABHOT (Cy>KeHOU) — IIMAOPUIECKOe OTBEPCTIE.
[T0o5TOMY BBIAGASIIOT KapAanaabHyio 4acTb (20-25%) u
rmaoprdeckyto (15-20%), a MeskAy HIMU PacIioAaraeTcst
TEAO JKeAYAKa, KOTOPOe AVAUPYeT 110 pasmepam (55-65%).
[ToayueHHBIE PE3yAbTATBl COTAACYIOTCSI C AAHHBIMU
M.C.Kopabaesoit u A.B.Trkavenko [2]. [TapueraabHas mo-
BEPXHOCTD JKEAYAKA JACTUYHO IIpUAeraeT K Anadparme u
B OOABILION CTEIIEHN — K AOPCAABHOI IIOBEPXHOCTH ACBOI
Aoan TieveHn (em. puc. 1). K BuciiepaabHOM NOBEPXHOCTH
IIPUAETaeT TOHKUI1 OTACA KUIIIEYHNKA, OOABIION CAABHUK
1 9aCTb OOOAOYHON KUIIKU. [lepeAHsis u 3aAHsAA CTEHKU
CXOASITCSL Ha OOABINON 1 MAAOW KPUBU3HAX YKEAYAKA, KO-
TOPBII IPOCTUPAIOTCSL OT KapAUa AO IMAOpyca. boabmmas
KpUBU3HA OOpallleHa KayAOBEHTPAABHO, a MaAas — Kpa-
HUOAOPCAABHO. CPeAHsIsl YaCTh KeAYAKA HAa3bIBAETCSI TEAOM
JKEAYAKA, 4 B Hell BBIACASIOT BEHTPAABHYIO 9acTb (AHO).
EMKOCTB KeAyAKa Y MCCACAOBAHHBIX KOIIIEK BAPbUPYET B
3aBUCUMOCTHU OT KOAUYECTBA IIPUHSATOTO KOPMa 1 BOABL OT
100 ma a0 350 ma.

CoraacHO MeTOAY, KOOPAMHATHO-QUIYPHOU Mepo-
Metpun [8] AarepaabHasi IOBEPXHOCTDb JKUBOTA KOILIKHI
ACAUTCSI HA 4 CAaMOCTOSITEABHO MEPOMETPUPYEMbIE 30HHL,
KOTOpBle HA3bIBAIOTCs «KBaApaHTamu» [8]. Kaskabiit ksa-
APAHT AASL AyHIIIe} OPUEHTALIUY B TOIIOIPaUU BHY TPEHHIX
OPraHOB AEAUTCS ellle Ha YeThIPe YacTH U MOAydaeTcs 16
YCAOBHBIX «KBAAPATOB» [5].

I KBaApaHT Aeautcs Ha la, 16, 18 u 1. B kBaapaTte
la pacrioaaraetcs rpaBast AaTepaAbHast AOASL NeueHu; 16
— IIpaBasi MEAMAABHASI AOASL TIEYEHU, 1B — ITMAOPHYECKast
YaCTb JKEAYAKA, TIEPEXOAAIIAA B ABEHAALIATUTIEPCTHYIO KIILI-
Ky, 1 1T —TeTan Tomeil kumku. Takum o0paszoM, Hanboaee
OIITUMAABHBIM AOCTYTIOM K ITMAOPUUECKO YaCTI YKEAYAKA
SIBASIETCST KBaApar 1B (puc. 2).

II KBaApaHT AeAautcs Ha 2a, 20, 2B u 2T. B KBaapaTe
2a pacroaaraeTcs XBOoCTaTas AOAs TeueHu; 20 — AeBast
AOASL TIEUEeHU, 2B — KAPAVAABbHASI YaCTh SKEAYAKA BMECTE C
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CEAE3EHKOM U 2T — KBAAPATHAs AOAS TIEY€HU U TEAO JKe-
AyAKa. TakumM 06pa3oM, HarGoAee ONITUMAABHBIM AOCTYTIOM
K KapAMAABHOI YaCT! YKEAYAKA SIBASIETCSL KBAAPAT 2B, a K
TeAy JKeAyAKa — 2.

[T kBaApaHT AeAnTCs Ha 3a, 30, 3B 11 3T. B KBaapate 3a
pacrioaaraeTcst AHO JKeAyAKa, 0COOCHHO TPY HATIOAHEHNH,
1 TIoTiepeyHast 000AOYHAs KUIIIKA, 30-AeBblil MOUETOUYHUK
U AEBBIN SIMYHUK, 3B- HUCXOAAIIAS 0OOAOYHAS KUITIKA 1
3r — TeAO MOYeBOTrO Iy3bIps. Takum 00pasoM, HanboAee
ONTUMAABHBIM AOCTYIIOM K AHY JKEAYAKA SIBASCTCSI KBa-
Apart 3a.

IV xBaapaHT aeantcs Ha 4a, 40, 48 u 41. B kBaapare
4a pacrioAaratoTCst IPaBblil MOUYETOUHVIK U IIPABbII SITIHYIK,
406 — BoCxoAdIIIAst 0OOAOUHASI KUIITKA, 4B — TEAO MOYEBOTO
IIy3BIPSL 1 4T — CAeTIas KUIIKA.

Takum 06pazoM, HanbGOAee ONTUMAABHBIM AOCTYIIOM
K KapAMAABHO 4aCTU JKEAYAKA SIBASCTCSI KBAApaT 2B, K
TeAY JKeAyAKa — 2T, a K TMAOPUYeCcKol yactu — 1B. Hto
JKe KacaeTcsl AHA JKeAyAKa, OCOOCHHO MTPU HATIOAHEHUH, TO
HanbOoAee OTITUMAABHBIM AOCTYTIOM K HeMy SIBASIETCS KBa-
Apat 3a (cm. puc. 2). TloaydeHHbIe pe3yABTATEL HEOOXOAUMO
YIUTBIBATh HE TOABKO IIPH OIIEPATUBHOM BMEIIIATEABCTBE,
HO U IIPY AQIApPOCKOINY, TaK KaK OHU SIBASIOTCSI OIIOp-
HBIMU TOUKAMU TIPY XUPYPIUUECKOM ACUEHUM SKUBOTHBIX.

B pesyabrate MOpPOMETPUIECKUX U CTEPEOMeTPU-
YEeCKUX MCCACAOBAHMI OBIAO YCTAHOBAECHO, UTO Y KOIIEK
B 3MUTacTpUN OPIOIIHON CTEHKU BBIACASTCS 3 OCHOBHBIX
spyca: BepXHUN — KOXKHO-(PACIINAABHBIN; CPEAHNI —
CYXOKUABHO-MBIIIEYHbIN U HIDKHUN — (PaclnaAbHO-TIa-
PHeTaAbHBIN, KOTOPbIe OTACACHBI APYT OT APYTa PbIXAON
COEAMHUTEABHO TKaHBIO (puc. 3).

BepxHnil Spyc MpPeACTaBACH KOXKHBIM TTOKPOBOM,
TIOAKOJKHOM JKMPOBOM KAETYATKOW 1 XOPOIIO BBIPAYKEH-
HOT TIOBEPXHOCTHON (aclnel TYAOBUIIIA, MEIKAY AVCTAMU
KOTOpOI1 pacrioAaraeTcsi MOAKOKHAs MbIIlIa TyAOBUINA
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Puc. 3. Cxema cTpoeHUs GpPIOLWIHOM CTEHKU B 06nacTh anuracTpus: 1 — 6enas NMHUA XKUBOTA; 2 — NPAMAA MbILWLA }KMBOTA;

3 - NOBEepXHOCTHAA NJIACTMHKA BJIAra/iuLLA NPAMOIA MbILWLbI }KMBOTA; 4 - aNOHEBPO3 HAPYKHOW KOCOM MbILULbI JXUBOTA; 5 —
anoHeBpo3 BHYTPEHHeW KOCOM MblILULbl }XUBOTA; 6 — anoHeBpO3 NONEepeYHOM MbILLLbI XXUBOTA; 7 - NapuUeTaNnbHbIi JUCT
6pIoWMHbI; 8 — peTponepuUTOHeaNbHaA KNeTyaTKa; 9 — nonepeyHas acums KneoTa; 10 — cpeAMHHAA NYNOYHAA CKNAAKa;
11 - ny3bIpHO-nNynoyYHas acuusa; 12 — megmanbHas NynoyHas cknaaka; 13 — NnoAKoXKHAA KMPOBaa KnetyaTka; 14 — HapyXHas
KOCas MbILWLA }XUBOTA; 15 — BHYTPEHHAA KOCasA MbIWLA }XUBOTA; 16 — nonepeyHas MblwLbl JXUBOTA; 17 — KOXHbIA NOKPOB

(m.cutaneus trunci), yMeHBIIAIONIAACS K OEAOT AVHUN
JKUBOTA.

CpeAHUII sIpyc COCTOUT M3 HAPYXKHOM KOCOH (M.
obliquus abdominis externus), BHyTpeHHe# KOCO# (m.
obliquus abdominis internus) u mormepeYHON MBITITIT K-
BoTa (M. transversus abdominis), Me>KAy ArCTaM1 KOTOPBIX
PACIIOAATalOTCsl TAACTUHYATEIE CYXOKUAWSI, MIMEIOIIIIe
KPAHMAABHbIE SIIUTACTPAABHBIE COCYAUCTO-HEPBHBIE Ty UK.
[eperiaeTasich ¢ KeATOM OpIotHO (paciinieil, arlOHeBPO3bL
AQHHBIX MBI (POPMUPYIOT GEAYIO ANHIIO JKUBOTA, BAOAD
KOTOPOTI CIIPaBa 1 CAeBA TIPOXOAUT TIPSIMAsT MbIIIIIA KUBOTA
(m. rectus abdominis).

HiokHII Spyc TIPeACTaBAeH TIOTIepevuHo daciineit
SKUBOTA, PETPOTIEPUTOHEAABHON KAETUATKOM M Tapu-
€TAABHBIM ANUCTOM OPIONIMHEL, KOTOPBIE B MEANAHHOM

HarpaBAeHN (HOPMUPYIOT OEAYI0 AWHIIO JKUBOTA. TaKIM
00pPa3oM KOKHBIN TIOKPOB PACCeKaloT 110 XOAY BOAOKOH
HAPY’KHOI KOCOY MBIIIIIbI JKUBOTA, MBIIIIIb PA3beAUHSIOT
TYIbIM CIIOCOOOM, 33aTeM Pa3pe3aroT SKEATYIO OPIOLIHYIO
hacuiro, AaAee IPOHMKAIOT K IIOTIEPETHOT (PACIINN KUBOTA
7 IAPUETAABHOMY AUCTY OPIOIIMHBL, IePPOPUPYST UX AAS
TIOAXOA@ K JKEAYAKY
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SURGICAL APPROACHES TO SPECIFIC PARTS
OF THE STOMACH IN DOMESTIC CATS

This study was conducted in the research laboratory of the Department of Veterinary Medicine of the Agrarian
and Technological Institute of the Peoples’ Friendship University of Russia named after Patrice Lumumba from
2023 to 2026. The aim of the experimental study was to investigate surgical approaches to the stomach and
its parts in domestic cats of various breeds aged 2 to 5 years. A combination of macro— and micromorphological
methods (macro— and micro-preparation, morphometry, merometry, stereometry, and light microscopy) was
used, followed by biostatistical analysis of the examined structures. The results of the studies revealed that the
most optimal approach to the cardiac part of the stomach is square 2b, to the body of the stomach is square 2g,
and to the pyloric part is square 1b. As for the fundus of the stomach, the most optimal approach to it is square
3a. The most optimal surgical approach to the stomach of cats is paramedian laparotomy along a segmental line
running along the edge of the left costal arch. In this case, the skin is dissected along the fibers of the external
obliqgue muscle of the abdomen, the muscles are separated by blunt dissection, then the yellow abdominal fascia
is incised, then penetrated to the transverse fascia of the abdomen and the parietal sheet of the peritoneum,
perforating them to approach the stomach. The obtained results must be taken into account not only during
laparoscopy, but also during surgical access, since they are reference points in the surgical treatment
of small domestic animals.

Key words: topographic anatomy, laparoscopy, domestic cat, stomach, cardiac portion of the stomach,
body of the stomach, pyloric portion of the stomach, surgical approach.
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B cospemeHHbIx YCn08UAX pa3gumus semepuHapHol MeouyuHbsl- OUA2HOCMUKU, BemepuHapHoll hapmakonoauu, mepanuu u xupypauu,
0715 0KA3GHUA Ka4ecmBseHHOU, BbICOKO KBAUGUUUPOBAHHOU U BbICOKO MEXHOI02UYHOU NOMOWU KUBOMHbIM HEPEOKO NpUMeHAIom
mexHUKy umnaasmayuu. Imo moaym 6bimb KK OCMeoUMNAaHMbI, 0eHMAbHAA UMNAAGHMAYUS, YCMAHOBKA UMNIaHMos-chelicepos
npu cmeHo3e Ma308020 KAHA/A, UHMPAOKYIAPHO20 NPOMe3UpoBAHUA NPU NAMOI02USAX 21a3H020 A6I0KA, 3HOOMPAXeanbHO20
CmeHma npu cmeHo3e mpaxeu, KAPOUOUMNAGHMbI U UMNIGHMAYUSA KapOUOCmuMyAmopa, a makxe opyaue 8udbl UMNAAHMO8
[1-5]. bonbwuHcmso nayueHmos umerom 61a20npusMHbIl NPO2HO3 U 00N20CPOYHYIO NEPCNeKMUBY BOCCMAHOBIGHUSA KA4Yecmaa
JKU3HU. IHOONpOMe3uposaHue 8 HaCMoswee 8peMs UMeem WUPOKOe npuMeHeHue 8 BemepuHapHol meduyuHe, obecne4usas
mepanesmu4ecKyio 3(peKmusHOCMb U HAOKHOCMb XUPYP2UYECKO20 SledeHUs mpasMamuyecKux u 0ezeHepamusHbix 3a601e8aHuUL
KugomHbix [6]. 00HaKo, On8 MUHUMU3AUUU NOCMUMNIGHMAUUOHHBIX PUCKOB He0bX00uMa adeKBamHas GapMaKoKoppekyus, Komopas
3ayacmyto sausem Ha yxyoweHue obuux nokazamesneli 300posbs nayuesma [7-9]. B 0enapmamernme semepuHapHoli MeQuyUHb!
aepapHo-mexHo02u4ecko20 uHcmumyma Ha 6ase sugapus PY/IH 8 nepuod ¢ 2020 no 2023 200b! 66110 nposedeHo ucciedosaHue
no co30aHuio 6uodezpadupyembix NOKPbIMUL HG OCHOBE NOUMONOYHOU KUCIOMbI /15 NOKPbIMUSA UMNAAGHMOB. B pamkax
uccnedosaHusA Ha nogepxHocmu 6uode2padupyembix NOKPsIMUL UMNAAHMOB ObIU CHOPMUPOBAHBI MUKPOAYEUKU C NeKAPCMBeHHbIMU
npenapamamu- aHmubUOMUK, uMmyHocynpeccop u 0p. [12, 15]. YcmaHosneHo, 4mo MoHKas nieHKa 6uopasnazaemozo noauMepa
Ha 0CHOBe NOAUMOIOYHOU KUCIOMbI C A4eliKamu Ha N0BEPXHOCMU CNOCOBHA yy4wums buouHmezpayuio u 6UOCosMecmuMocb
UMNIaHMa 8 OpeaHu3Me UBomHozo. llepsbie onbimsl ¢ doCmMasKoli AHMUBLOMUKO8 U UMMYHOCYNpeccopa Ha nosepxHocmu
UMNIGHMA NOKA3aU, YMo MOXHO O0BUMbCA NONOKUMENbHO20 Mepanesmu4ecko20 3gexma npu MUHUMATbHLIX 003aX, Hexenu
npu 8gedeHuU 1eKapCmMBeHHbIX Npenapamos Kaaccuyeckue nymamu ssedeHus [3]. CHuxeHue 003bl npenapama 3a cyem nosblweHus
e20 buodocmynHocmu u 6e3 nomepu mepanesmuyeckoli GKMUBHOCMU, OKA3bI8aem 3Ha4umesbHbIl 3¢pexm u nozsonsem
MUHUMU3UPOBAMb PUCKU NPU CIIOXHbIX XUPYpeUYeCKUX 8MeamebCmaax Ha OCHOBHbIE OP2aHbI U CUCMeMbl nayueHma.

KnioueBble cnosa: Tepanua XWBOTHbLIX, NYyTU BBEAEHUA NEKAPCTBEHHbIX CPEeACTB, 6mop,erpanmpyemaﬂ NNeHKa, UMNNaHT.

3aboaeBaHMsl OMOPHO-ABUTATEABHOTO amrmapara
SKUBOTHBIX 3a9aCTYyI0 COMTPOBOXKAAIOTCSI CePhe3HbIM TTopa-
JKeHMeM KOCTel 11 TpebyeT perosuimu, puKcalm, ocre-
OCHHTE3a AASI MAKCMAABHO Ka4eCTBEHHO BBITTOAHEHHOTO
xupyprudeckoro aevenus [11]. TTortepst, paspymenue
3y0OB U1 4aCTble BOCIIAAUTEABbHbIE IIPOLIECCH B POTOBOM
TIOAOCTH Y JKUBOTHBIX IIPUBEAU K PA3BUTUIO COBPEMEHHOM
BETEPUHAPHOI CTOMATOAOTUU. TpaBMBbI, OPTOIIEANYECKOe
AeveHUe, 3aMelleHre KOCTHBIX Ae(DeKTOB U BCe BBIIIETIe-
peurcACHHbIE TTATOAOTUYeCKUe IIPOLIECCHl B HACTOSsIIIEe
BPeMsI BO3MOYKHO YCIICIITHO KOPPEKTUPOBATH C TIOMOIIBIO
COBPEMEHHO BHICOKOTeXHOAOTUYHON ToMornu [13, 14].
Pazsutnie 3D- TeXHOAOTUI- AAAMTUBHBIX TEXHOAOTUII,
CO3AQHME COBPEMEHHBIX TUTAHOBBIX UMIIAQHTOB U UX CO-
BEPIIEHCTBOBAHME, TIO3BOAMAO ITOAHOIICHHO OCYILIECTBASITD
PEKOHCTPYKTUBHOE AeueHue. HUTUHOAOBbIE CTEHTHI, MIN-
POKO IIPUMEHsIeMble B TePaIlii OKKAIO3UBHON [1aTOAOTUM
IIPOCBETOB, @ TAK)KE MMIIAAHTBL C OUOACTPAAUPYEMbIMUI
TIOBEPXHOCTSIMU OTHOCSITCS K TIEPEAOBBIM TEXHOAOTVISIM, 3a
c4eT cpOpMUPOBAHHON HAHOCTPYKTYPUPOBAHHON [IOBEPX-
HOCTU, COAEPIKAIIIEN ACKAPCTBEHHBIE CPEACTBA.

[leAblO HAIIETO UCCACAOBAHUS SIBASETCS CO3AAHUE
METOAVKY BBEACHVSI ACKAPCTBEHHBIX CPEACTB ITPU UMIIAGH-
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TallUM y KUBOTHBIX C IIPUMEHEHNEM O1OACTPAANPYEMBIX
TTOKPBITUI.

PaspaboTanHas TeXHOAOTUsI CO3AAHUSI MUKPO STYeeK
Ha TIOBEPXHOCTU MMITAGHTOB C TIOMOIIBIO BbICOKTOYHOTO
emTOCeKYHAHOTO Ad3epa. BbiGop heMTOCeKyHAHOTO Aa-
3epa 000CHOBAH TOYHOCTBIO M 3aAAHHON Pa3MePHOCTHIO
00pa30BaHHBIX MUKPO sT4€eK, KOPOTKUM U 3D (PEeKTUBHBIM

T

Puc. 1. PemToNa3epHas ycTaHOBKa
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00Pa30BaHHbBIX IIPU MUKPO CTPYKTYPUPOBAHUN TUTAHOBbIX
UMIIAGHTOB (puc. 2, 3). B OTANYMY OT IIPUMEPOB UCIIOAB30-
BaHW Aa3epa PeMTOCEKYHAHAS YCTAHOBKA II03BOASIET CO3-
AABaThb MUKPOSTYETKY C 3aAaHHOI TAYOMHON 1 Pa3Mepamu.

[Tocae opMupoBanus MUKpOpeAbda UMIIAAHTEL
(puc. 4) GBIAY TIOKPBITBI IIACHKO Ha OCHOBE ITOAUMOAOYHOM
KUCAOTBHl 11 YCTAHOBACHBI Aa0OPaTOPHBIM KPOAWKAM AAST
ompeaeaerust GapMaKOAOTMUECKON U TePAIeBTUUECKON
9 eKTUBHOCTI CO3AAHIIL ST9€EK C LIeABI0 dAPECHOM AO-
CTaBKU — CII0c00a BBEACHUS ACKAPCTBEHHBIX CPEACTB B
OpraHu3M >KUBOTHBIX [13, 15]. MbI 110Ka3aAM, YTO TOHKAs
IAeHKA OMOPA3AareMOro TIOAVMEPA, COACPIKALIIAs TIOAOCTH
(MUKPOSTIeTIKIL) 3aII0AHEHHBIE AeKAPCTBAMU, CAYSKUT OIITU-
MaAbHBIM MCTOYHUKOM HEOOXOAMMBIX A€KAPCTB, BBIACAsIC-
MBIX B ITOAOCTb PAaHBI 11 B 3aAaHHOE BpeMsl. [IepBbie OTIbIThI

Puc. 2. NoBepxHOCTb CTPYKTYPUPOBAHHOTO UMNNAHTa C AOCTaBKOil aHTMOMOTUKOB U MMMYHOCYTIpeccopa Ha
[IOBEPXHOCTH NMIIAAHTA [TOKA3AAU, YTO MOXKHO AOGUTBCS

Ad3epPHBIM BO3AETICTBUEM Ha [IOBEPXHOCTb UMIIAGHTA 0e3 [IOAOXKUTEABHOTO TePAIIeBTIYECKOrO 3 deKTa IIpu A03ax
nieperpesa 1 MUKPOPaspymeHuit. ANUTEABHOCTD BO3ACH- HIDKE, YeM B CAydde TPaAUIMOHHON AOCTABKU- — I1epOo-
CTBUSL Ad3epa AAsL (POPMUPOBAHISL sueeK OT 8 A0 12 cer paabHOE, BHYTPUMEIIIEYHOE 1 BHYTPMBEHHOE BBEACHME.
(puc. 1) [10] B kaxayto steiiky Bce 9TO TIO3BOAAET CHU3UTH MEAVKAMEHTO3HYIO U TOKCU-
C TOMOIIIBIO 9ACKTPOHHON MUKPOCKOTIMM TIPOCKX0- UYeCKYIO Harpy3Ky Ha MeTa0OAU3M 1 SAUMUHALINIO IPera-
AWUTD BU3YdAU3ALMA M KOHTPOAb PasMepa MUKPOAIEEK, PaToB B OPraHU3Me KUBOTHBIX. AASI HAACKHOU (PUKCALIAI

SU3500 10.0kV 24.2mm X23 SE " " goopm

By

< . ha ™ AL AT a
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Puc. 4. Mukpopenbec oTBepCcTMil NONYYEHHBIX PEMTOCEKYHAHBIM 1a3€POM Ha OAHOM U3 PeXXMMOB 06paboTKU
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AGKAPCTBEHHBIX CPEACTB Ha MMIIAAHTAX, HEOOXOAUMO
CO3AaHME HA TTOBEPXHOCTU MUKPO SU€eK M TePMUTUYHAs
YIaKOBKa MX OMOpa3AaraeMoy IMAEHKOI. YPOBEHb I0-
KPOBHOM TIAHKI AOAYKEH ObIA HIKe YPOBHSI TOBEPXHOCTH
nMAaHTa. Takoe pasMelrieHre IACHKI AOCTUTaeTCs 38 CIET
CUA TIOBEPXHOCTHOTO HATsDKEHMsI IACHKU. B Takom cayuae
BBIACACHIIE ACKAPCTBA B KOCTHYIO TKaHb TIOCAE TIOCTaHOBKM
VMIIAQHTa OYAeT MTPOMCXOAUTDH B HY’KHOE BpeMs 3a CUET
OMOAETPAAAIINSA TTAEHKM.

[lepBuynble TeCTH Ha GMOCOBMECTUMOCTD ITOKPBI-
TUSl U3 OKCMAA TUTAHA TI0KA3aAM, YTO HATIbIAseMOe Ha
yctanoske MAG-300 MOKpBITHE MMeeT XOpOIylo O1o-
COBMECTUMOCTDb 1 HE MeIllaeT aAre3nu KAeTOK. [TokpbiTre
MOYKeT OBIThb MUCTIOAB30BAHO AASl Pa3MEIICHUs MUKPOAO3
ACKAPCTBEHHDIX CPEACTB Ha UMIIAAHTAX IIPY MOAM(UKALIIT

T[IOAYY€HME PA3BUTON IIOBEPXHOCTH C TIOPAMU AASL Pa3Me-
IIeHYsI MMKPOAO3 A€KAPCTBEHHBIX CPEACTB. Hanecenue B
KaueCTBe MIPOTUBOBOCIIAAUTEABHOIO CPEACTBA TMAPOKOP-
TU30HA TeMUCYKLINHATA Ha OLOACTPAAMPYEMOE TIOKPBITHE
3aMEAASET POCT FPaHyASALINMN, TIOBbIIAs OMOMHTEIPALILIO
VIMIIAGHTOB B OKPY KAKOIINe TKaHU.

Taxum 00pazoM, Hamu OblAa ONMCAHA METOAUKA BBe-
AEHUsI AEKAPCTBEHHbIX CPEACTB TIPM UMIIAAHTALNM Y K-
BOTHBIX C TIPMMEHEHNEM OMOAETPAAMPYEMBIX TTOKPBITHIA.
AaHHasg METOAMKA SBASIETCS BbICOKOTEXHOAOTUIHOI, Tpe-
Oyrom1eil HAAMIMe CIIeLMAAbHOIO 000PYAOBAHIS U BbICOKO
KBAAUPUIIPOBAHHOTO repcoHara. OAHAKO, HeCMOTPsl Ha
AAHHBIE aCIIEKThI I03BOASIET MIMPOKO MCIIOAb30BATh METO-
AVIKY B XUPYPIU9€CKON BeTePUHAPHOM ITPAKTUKE, AOCTUIAsk
YCIIEX0B M MUHUMU3UPYS! [TIOCTOIEPAIIOHHbIE PUCKH.
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METHOD OF DRUG ADMINISTRATION DURING IMPLANTATION
IN ANIMALS USING BIODEGRADABLE COATINGS

In today's evolving veterinary medicine — diagnostics, veterinary pharmacology, therapy, and surgery — implantation
techniques are often used to provide high—quality, highly qualified, and technologically advanced care to animals.
These include osteoimplants, dental implants, spacer implants for pelvic canal stenosis, intraocular prosthetics for
ocular pathologies, endotracheal stents for tracheal stenosis, cardiac implants, pacemaker implantation, and other
types of implants [1]. Most patients have a favorable prognosis and long—term prospects for restoring their quality
of life. Endoprosthetics is currently widely used in veterinary medicine, ensuring therapeutic efficacy and reliability in
the surgical treatment of traumatic and degenerative diseases in animals. However, to minimize post—implantation
risks, adequate drug therapy is necessary, which often leads to a deterioration in the patient’s overall health.
From 2020 to 2023, the Department of Veterinary Medicine at the RUDN University Agrarian and Technological
Institute conducted research into the creation of biodegradable coatings based on polylactic acid for implants.
As part of the study, microcells containing medicinal agents—an antibiotic, an immunosuppressant, and
others—were formed on the surface of the biodegradable implant coatings [2, 15]. It was found that a thin
film of a biodegradable polymer based on polylactic acid with surface cells can improve the biointegration and
biocompatibility of the implant in the animal's body. Initial experiments with the delivery of antibiotics and an
immunosuppressant to the implant surface demonstrated that a positive therapeutic effect can be achieved with
minimal doses compared to traditional drug administration routes [3]. Reducing the drug dose by increasing its
bioavailability without loss of therapeutic activity has a significant effect and helps minimize the risks of complex
surgical interventions on the patient’'s major organs and systems.

Key words: animal therapy, drug administration routes, biodegradable films, and implants.
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