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BJIUAHUE CPOKOB ITOCEBA HA IMTPOAOJZKUTEJIBHOCTD
BEI'ETAHMOHHOI'O IIEPHOJA U ITPOAYKTUBHOCTDb ®ACOJIHN
OBBIKHOBEHHOMU B YCJIOBUAX JIECOCTEIIN IPUNOBbA

124, Ban, '0.B. [lapkuna, '0.E. SIky6eHko
'Hosocubupcxuil 2ocyoapcmeennwiil azpapnvlil yHusepcumem, Hosocubupck, Poccust
? Cytixyackuii ynueepcumem, Cytixya, Kumaii

E-mail: lesselect@edubiotech.ru

Jas nurupoBanusi: Ban Y., Ilapxuna O.B., Hxybenxo O.E. BrusHEe CPOKOB IOCEBa HA MPOIOKUTEIHHOCTh
BEreTallMOHHOTO MEPHOAa U MPOAYKTHBHOCTH (hacoii OOBIKHOBEHHOH B yCIOBUX jecoctenu [1pnobss // Bect-
auk HI'AY (HoBocuOupckuii rocynapcTBeHHBIH arpapHbiil yauBepeutet). — 2025. — Ne 1(74). — C. 5-12. — DOI
10.31677/2072-6724-2025-74-1-5-12.

KuroueBble ciioBa: daconb oobikHOBeHHAs (Phaseolus vulgaris L), cpeaHecyTodHas TeMIeparypa, CyMMa oca/-
KOB, BETeTallMOHHBIH MEPUO]I, TPOTYKTUBHOCTb, KOPPEAIus, Jecoctensd [Iprolss.

Pedepar. B pabome npedcmasnen npoyecc uzyuenuss adanmusHocmu (aconu 0ObIKHO8EHHOI 8 ecocment
Tpuobws, ananuz paznuyuii 8 nPOOOIANCUMENLHOCIIU E2EMAYUOHHO20 NEPUOOA U NPOOYKMUSHOCIU NPU PAHHEM
u no3onem nocege. Obvexm uccredosanus — cpeonecnensiti copm Conuwiuko. Paboma nposedena na onvim-
Hom none «Cao Muuypunyesy Hosocubupckoeo I'AY ¢ 2022-2024 2e. B gecemayuonnblii nepuod uxcuposanu
Odamvl HacmynieHus enogpas, memeoponocuieckue PaKkmopsi (CpeOHecymouHas memnepamypa, cymma aKmue-
HBIX MeMnepamyp U 0caokos), d1eMeHmsvl npoOyKmugHocmu (macca u yucio 60606 ¢ pacmemnus, Macca 00HO20
000a, ypodxcaiinocms 3eneHvix 60608). Hcnonvsosanu npocpammuoe obecneuenue IBM SPSS Statistics ons ana-
AU3a oucnepcuu U KOppenayuonno2o ananusa. Ilpogedennuvle ucciedo8anus nokasanu, 4mo cpeoHecnenvlii Copm
Connvliuko nooxooum ons nocega 6 necocmenu IIpuobws ¢ mpemveii dekade mas 6 necocmenu Ilpuobes. Ecau
CPOK nocesa 3a0epicusaemcs, mo 6e2emayuoHHblil Nepuod COKpawaemcs, Kodphuyuenm sapuayuu npooon-
JIcumenbHoCmu nepuoda «noceg — mexHuueckas cnerocmovy cocmasisem 52,6 %. Ipodonicumensnocms ghe-
HOJIo2UYECKOU cmaduu 8 PAHHULl CPOK NOCe8a OMpUYAMenIbHO KOPpenupyem ¢ CpeoHecymo4HOU memMnepamypo
(r = -0,685) u nonosxcumenvro xoppenupyem (v = 0,584—0,682) 6 nozouuii cpox. Cymma akmuguslx memnepamyp
U 0CAOKO8 UMEIOM NONOACUMENBHYIO KOPPENAYUIO C NPOOOIICUMENLHOCHBIO (PeHono2uteckux nepuodos. Macca
U yucno 60606 ¢ pacmens, YpoduCaliHoCmy 3eleHblX 600608 NPOABUNIU 8 MpembeM CPOKe NOCe8d YMeHbUeHUe Ha
35,9-38,4, na 28,0-34,8, na 36,0-37,8 % (p < 0,05 mesxncoy cpoxamu, p < 0,001 mesxcdy cooamu). Cmadus «bymo-
HU3AYUs — Yeemenue» Modicem Oblmb KA0UeBbIM NEPUOOOM, GIUAIOUWUM HA YPOUCAUHOCMb haconu.

INFLUENCE OF SOWING DATES ON THE VEGETATION PERIOD AND
PRODUCTIVITY OF COMMON BEAN UNDER THE CONDITIONS OF THE
FOREST-STEPPE OF THE PRIOBYE REGION

12Zhenfen Wang, '0.V. Parkina, '0.E. Yakubenko
INovosibirsk State Agrarian University, Novosibirsk, Russia
2Suihua University, Suihua, China

E-mail: lesselect@edubiotech.ru

Keywords: common bean (Phaseolus vulgaris L), average daily temperature, total precipitation, vegetation,
productivity, correlation, forest-steppe of Priobye.

Abstract. This study of the adaptability of common bean in the forest-steppe region of Priobye analyzes the
differences in the duration of the growing season and productivity between early and late sowing. The object of
the research is the medium-early variety “Solnyshko.” The work was conducted at the experimental field “Sad
Michurintsev” of Novosibirsk State Agrarian University from 2022 to 2024. During the growing season, the
dates of phenophase onset, meteorological factors (average daily temperature, sum of active temperatures, and
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precipitation), and productivity elements (mass and number of pods per plant, mass of one pod, yield of green
beans) were recorded. IBM SPSS Statistics software was used for variance analysis and correlation analysis.
The conducted research showed that the medium-early variety “Solnyshko” is suitable for sowing in the third
decade of May in the forest-steppe region of Priobye. If the sowing period is delayed, the growing season is
shortened, with the coefficient of variation for the duration of the “sowing to technical maturity” period being
52.6%. The average daily temperature negatively correlates (v = -0.685) with the duration of the phenological
stage in the early growing season of beans, while it positively correlates (r = 0.584-0.682) with the duration of the
phenological stage in the late period. The sum of active temperatures and precipitation has a positive correlation
with the duration of phenological periods. The mass and number of pods per plant, as well as the yield of green
beans, decreased in the third sowing period by 35.9—38.4, 28.0-34.8, and 36.0-37.8 % (p < 0.001 between sowing
dates, p < 0.05 between years). The stage “bud formation — flowering” may be a key period influencing the yield

of beans.

OObIkHOBeHHAs (hacoiIb — 3TO OJHOJIETHSISI 00-
0oBas KyJIbTypa, KOTOPYIO IIEHSIT 32 TIOCTYITHOCTh U
MHUTATETBHYIO [IEHHOCTh; OHA IIIMPOKO BHIPAIIMBACTCS
o Bcemy mupy [1].

Bererannonnslii nepuo SBIsSE€TCS OJHUM U3
CaMbIX Ba)KHBIX IMOKa3aTeleil OLleHKU aAanTUBHOCTU
COpTa K PeTHOHY U 3aBUCHUT OT MHOXKECTBA (PaKTo-
POB, TaKWX KakK reHETHKaA, Teorpadudeckas cpena,
CHOCOOBI MMOCEBA M arPOHOMHYECKOE yIpaBieHue [2].

[TpomyKTUBHOCTH CENMbCKOXO3SMCTBEHHBIX KYITh-
TYp 3aBHCUT OT B3aUMOJCHCTBUSI T€HOB U OKpYXkKa-
foInel cpeapl, v TF00ast KOMOWHAITUS a0HOTHYECKUX
CTPECCOB MOXET MPUBECTH K CHUIKCHHUIO ypOXKaii-
HOCTH KynbTyp [3].

Cpoxku noceBa OKa3bIBalOT 3HAYUTEIBHOE BIIH-
STHHE Ha POCT, Pa3BUTHE U YPOXKAHHOCTH KYJIBTYP
[4-5], onTuMansHOE BpeMsl TOCEBA MO3BOJISET CO-
IJ1acCOBATh POCT U Pa3BUTHE PACTEHUI C TPUPOIHBIMU
KIMMAaTHIeCKUMU 0COOSHHOCTSIMHU PEruoHa, YTo CII0-
coOcTByeT 3((HEKTHBHOMY HCITOJIH30BAHHIO BJIATH U
TeIUIa, a TAKKe JTOCTHKEHUIO BBICOKOKAYeCTBEHHOTO
1 BBICOKOYPOXAHOTO pe3ysbTara.

Cy1iecTByeT psii UCCIEA0BAHUN O BIUSHUU
CPOKOB TOCEBa Ha POCT, Pa3BUTHE U YPOKAWHOCTh
¢acomnu. B Tomckoii 0651acT IpOJOIKUTETLHOCTh
TIeprozia OT IBETEHHUS IO CO3pEeBaHMA Y (paconm 3aBu-
CHT OT JIpY’KHOCTH IIBETEHHSI, TPOAYKTUBHOCTH COPTA
" OT Hanuuus Temia [6]. JlocrarouHoe KOJIu4eCcTBO
BOJIbI MOXKET MPOJJIUTh BEreTallMOHHBIN MEePHOJT
(haconu Ha 7-10 gueti [7]. OnTuManbHas CTENEHb
BOJIHOTO CTpecca Ha Pa3HBIX CTAJAUSIX BEreTalllu
MOXKET yBEJIMUUTh ypokaliHOCTS [8]. Kpome Toro,
U3y4YeHHE CPOKOB IT0CEBA TAKXKE UTPAET BAXKHYIO POJIb
B OTIPEIEIICHUH CeJICKIIMOHHBIX 1eneil. Hampumep, B
peruone Erunra Ha 0CHOBE JaHHBIX SKCIIEPUMEHTOB
10 CPOKaM MOCEBa MPOTHOZUPYIOT YPOKAHOCTh
pu u3MeHeHuu kirMata Kk 2100 1. 1 peKkoMeHy10T
CO3/1aTh COPTa, YCTOMYMBBIE K 3acyxe u xape [9]. B
Pyanne pannue nocesbl Oonee moBepKeHbI BBICOKO-
My naBieHuto 6onesneit u Bpeaureneii [10]. Bee uc-
CJIC/IOBAHUS MOJIBEPKEHBI BIUSHUIO PETUOHAIBHOTO

KJIMMara, OKpPY)KaroIIe cpeibl U pyrux HakTopos,
MOSTOMY OHH UMEIOT OTIPE/ICIICHHBIC OrPAaHHYCHUS.
B ycnoBusix rmoGanbHbIX KIMMAaTHYECKUX U3-
MEHEHUI N3y4eHne MeXaHNu3Ma BIMSHUS CPOKa I0-
CeBa Ha POCT, Pa3BUTHUE U MPOAYKTHBHOCTH (acosin
CHOCOOCTBYET ONTHMHU3AIMH YITPABJICHUS CEIbCKO-
XO3SIHCTBEHHBIM TPOM3BOJICTBOM, TIOBBIIICHHIO YPO-
’KAMHOCTH ¥ aJIaliTAlliK K BbI30BaM, CBSI3aHHBIM C
KJIMMaTHYeCKUMH N3MEHEHUSMH.

Jlecocrerns [Ipro0Obs xapakTepusyeTcs: KOpOTKUM
0€3MOPO3HBIM TIEPHOJIOM, TIOITOMY TEXHOJIOTHHU yCKO-
PEHHOTO M0CEeBa, aJJANTAIMN U BEICOKOYPOXKAWHOCTH
CTaJIi OCHOBHBIMU HAIIPABJICHUSIMU B CEJICKIIMU
dbacomnm.

Lens uccnenoBanust — peKOMEH0BATh ONTH-
MaJIbHBIE CPOKH ITOCEBA JJIS peau3alii BHICOKOTO
MOTEHIIMAIa COPTOBOM MPOAYKTUBHOCTHU (pacoiau
OBOILIHOM.

3aja4yn vucciaeqoBaHus:

1. 3yunTh BIUSHUE CPOKA IIOCEBA HA MIPOAOJI-
JKUTEIIEHOCTh OTACIBHBIX (heHOo(a3 U BereTalnoH-
HOTO Teproia Gacosi OBOITHOM.

2. OnpenenuTs A0TI0 BIUSHUS TUIPOTEPMHU-
YEeCKHX YCIIOBHI M CPOKA IMOCEBA HA JJIUTEIBLHOCTh
MeX(azHBIX IEPHOJIOB.

3. OueHHTh BIMSIHUE CPOKA TOCEBA HA AIIEMEHTHI
NPOIYKTUBHOCTHU (hacosii OBOIITHOH.

OBBEKTBI U METO/IbI
NCCIEJOBAHUU

HccnenoBanus npoBeieHbl Ha OMBITHOM I0JIE
«YIIX Cag Muuypunues» HoBocubupckoro I'AY.
[TouBa — cepas necHas.

Cymma ocanikoB B Mae 2022 1. coctaBuia 3 MM, a
¢ 3 o 7 NOHA MMHUMAaJIbHAs TeMIlepaTrypa Bo3ayXa
obua Hke 5 °C. 30 mas u 2 utons 2024 1. MUHU-
MaJbHas Temreparypa Bo3ayxa Obura Huxe 0 °C.
Becennsis 3acyxa u Bo3BpalieHle X0JI0qHOrO BO3-
JlyXa TMO3IHEe BECHOU ABJISIIOTCS KJIMMATUYECKUMHU
ocobenHocTsamH Jecoctenu [IpnoGss.
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B kauectBe 00beKTa BBIOpaH CpeHECEeNbIi
copT CoiHBIMIKO. YCTaHOBJICHBI TPU CPOKA ITOCEBa:
16 mas, 23 masg, 30 mas 2022 r.; 18 mas, 25 masg u
1 urons 2023 1; 16 mas, 23 mas, 30 mas 2024 . Tpu
noBTopHOCTH. Cxema mocesa — 3X0,7 M?, HCTIOJIb3Y-
eTCsl clTydyaifHOE pacroyiokeHue OI0KOB.

B cooTBeTcTBUE C peNpPOXYKTHBHBIM TPOIIECCOM
HE0O0X0IMMO HAOIOATh U IaTh onrcaHue (heHoo-
TMYECKHX MEPUOIOB: BCXOBI — MIEPBBII HACTOSAIINI
TCT, OyTOHM3AIUS — [[BETEHUE, TEXHUUECKas CIie-
J0CTh — Onosornyeckas crnenocts [11].

B nepuon cOopa 3enenbix 6000B ¢aconu oT-
6upator 10 pacteHuii haconu, yuuThIBaIOT Maccy
1 9uciio 6000B ¢ pacTeHwHs, Maccy OHOTO 600a 1
ypOskaitHOCTB 3eNeHbIX 0000B. MHTEpBan cocTaBmnser
7 nHeil, Bcero cobuparot 3 pasa.

Merteoponoruueckue JaHHble ObUTH MOTYYESHbI
3 «HoBocubupckoro [ITMC-PCMIy.

[TpoBenen aHanmu3 AUCTIEPCUN U KOPPEISIITUN
HKCTIEPUMEHTAIIBHBIX TaHHBIX (acoau OOBIKHOBEH-
HO¥ ¢ ucnonb3oBanneMm IBM SPSS 27.

PE3VJILTATBI HCCJEJOBAHUI M UX
OBCYKJIEHUE

B 2022 r. nepuoj «moceB — TeXHUYECKas CIie-
JIOCTB)» MPU MO3THEM IIOCEBE YBEIHUYMICS Ha 4 AHA,
torna kak B 2023-2024 rr. nepuoz c6opa 3eneHbIX
60060B coxparwmics (tabum. 1). [IpogomKkuTenbHOCT
NepHOJIa TIOCEB — TEXHUYECKAs CIIENOCTh) IS TIep-
BOTO 1 BTOPOT'O CPOKOB IOCEBA COCTaBIsIET OT 61 110

67 nHel, cpenHee 3Ha4eHue — 63 nHsA. 1 TpeThero
CpOKa 1moceBa 3TOT Mepuoj] cokparuiics a0 60—65
JHel, cpeqHee 3Hadenue — 62 qus (p < 0,001). [po-
JIOJDKATEITLHOCTh BCETO BETETAIIMOHHOTO MepHoaa
cocrapjsieT cootBeTcTBeHHO 100 muel, 98—100 gHeit
1 92-96 nueit (p < 0,001). Koo dunument Bapuanmm
TPOIOIKUTETBHOCTH TEPHO/IA TIOCEB — TEXHUUYECKAs
CIIETIOCTh» cocTaBisieT 52,6 %, nmeprona «moces —
OHoJIoruueckas creaoctb» — 5,9 %. Ilo3guuii moces
COKpATHJI KOJIMYECTBO JHEH J10 cOopa 3eeHbIX 0000B
1 BCETO BETETAIMOHHOTO MEPHOJIa, a TAKXKE OKa3al
CUIJTBHOE BIIMSHUE HA TTPOIOJDKUTEIILHOCTD ITEPHO/Ia
«TIOCEB — TEXHUYECKAS CIIEIIOCTDY.
[IponomxkuTenbHOCTh PeHOo(Da3 «BCXOMBI —
MEPBBIA HACTOAIINHN JINCT», «IIEPBBIA HACTOAIINN
JUCT — OyTOHU3ALUsD», «OyTOHU3AIHS — IBETCHUE)
1 «TEXHUYECKas CTEJOCTh — OMOJIOrndecKas crie-
JIOCTHY» COKPAIIaeTCsl COOTBETCTBEHHO Ha 1-2 1HA,
4-13 nueit, 1-6 nueit n 2-8 nueii. B To xe Bpems
MIPOIOJKUTEIIBHOCTH (ha3bl «IBETEHUE — TEXHU-
yeckas CIeJoCTh) yBennunBaeTcs Ha 2—10 nHeil.
Koaddunuent Bapuanuu mpoaoKUTEIbHOCTH
«TIOCEB — BCXOJIBI» COCTaBysieT 76,2 %, koahdunmeHT
Bapuanuu (a3pl «OyTOHU3ALNS — [[BETEHHUE) COCTaB-
nsiet 56,1 %. Takum 0O6pa3om, MO3IHUI TOCEB B OC-
HOBHOM OIIPENIEISIET COKpAILIEHHE PEMTPOLYKTUBHOTO
¥ HAYQJILHOTO TIEPHOJIa BETETaTUBHOTO pOcTa (haco,
a TaKKe CTaJIMI0 CO3PEBaHUs CEMsIH, B TO BpeMs Kak
JIMarna3oH W3MEHEHHUS POAOKUTEIHLHOCTH TIEproja
«TIOCEB — BCXOJIbI» SIBJISICTCS HAUOOIBIITHM.

Tabnuya 1

Jumna mexda3HbIX IepHOAOB U Nepuoga Bereraunu ¢Gpacoau 00bLIKHOBEHHOMH, THU
The length of the interphase periods and the growing season of common beans, days

< 2 3 = | s | = &2 £ B E
< ples = | < =
2 5 S | zES | =5,5| 58 |22g|ESz. £2 | Ex
s) Q & X m = 4 = o < = E o 219 = = 2 2 9
= 2 \ geg | &3 ¢2=E 22 5Z2|EE53 15 =S
Q = 5} m o} = Q I o ! 2 E|X S O < = B
S| = E 5 E e | B |ZE°|ESE g5 5
= 8 ] A A - = 2 A
1 2 3 4 5 6 7 8 9 10
2022 12 6 24 6 13 39 61 100
L 2023 20 6 17 12 12 33 67 100
-u
2024 21 8 14 6 12 39 61 100
Xep 18 7 18 8 12 37 63 100
2022 9 5 27 9 11 39 61 100
i 2023 17 7 16 9 18 31 67 98
-i
2024 15 7 10 7 17 39 61 100
XCD 15 6 18 8 16 36 63 99

«Bectauk HIAY» — 1(74)/2025



ATPOHOMNA

Oxonuanue maon. 1

1 2 3 4 5 6 7 8 9 10
2022 2 5 14 9 15 31 65 9%
| 2023 12 6 20 6 17 31 61 92
00 15 6 10 7 2 33 60 923
X 16 6 15 7 18 32 62 94
f?:;gf) - - - - — | <0,001%* | <0,001%*
Hep, CII;T:);I)) _ _ _ _ - — <0,001** | <0,001**
Bzanmo-
nedicreme | — - - - - ~ | <0,001%* | <0,001%*
AB
Cv(AB), % 76.2 235 316 56,1 295 19.6 52,6 5.9

Tpumeuanue. X  — cpennee sHauenue, HCP,— cTaTHCTHYECKH 3HA9MMO HA KDHTHIECKOM YPOBHE 5 %, ** — BEICOKas

3HaYUMOCTh, Cv, % — K03 uIMeHT Bapuanum.

B3aunmopeiicTBue Takux GpakTopoB, KaK CPOK
nmocesa M (pakTHUECKHE THAPOTEPMUIECKUE YCII0-
BHSI TOJIa UCCIIEIOBAHUS, OTIPEeIIsieT TeHISHIIUN
pocCTa ¥ pa3BUTHUS PACTCHUI (acoiu, YTO TTO3BOJISET
MIPOTHO3UPOBATh UX NMPOAYKTUBHOCTh. DeHonoru-
yeckue (Ppas3bl «IOCEB — BCXOAb U «OyTOHU3ALINS —
[BETEHNE» UMEIOT MMPOTUBOMOIOKHBIC TEHACHIINH
W3MEHEHHUS CPEAHECYTOUHON TEeMIIEPaTyphl U CyM-
MBI OCaJIKOB, a (heHomorndIeckre (ha3pl «BCXOMBI —

MEePBBIN HACTOSILIUN JIUCT», KIIEPBBII HACTOSAIINM
TUCT — Oy TOHM3AIHS» U «I[BETCHHE — TEXHUUECKas
CIENIOCTH» CHHXPOHHO YBEITMYMBAIOTCS. 3aKOHOMED-
HOCTH U3MEHEHHSI CYMMBbI aKTUBHBIX TEMIIEPaTyp
M1 OCaJKOB JJISI CTAIUM «IIOCEB — BCXOMBD», «IIBE-
TEHHE — TEXHUYECKAs CIIEJIOCTbY) U «TEXHUYECKAs
CIIENIOCTH — OMOJIOrHYECKast CIIEJIOCTE» COBIIAIAIOT
(Tabm. 2).

Tabnuya 2

MeTeoposiornyeckue JaHHbIE 32 MEPUO] BETeTAIINH B PAa3JIMYHBIX CPOKAX MOCEBA MEPHOIBI
Meteorological data for the growing season during various sowing dates

Cpox Toces — BexoEI Bcxonpr — riepBLIﬁ [lepBrlif HACTOALINI JTUCT —
Tox mocesa HACTOSIIHIT JTUCT OyTOHHM3aLMS
rocena CT | CAT | cO | cT | cat | co CT CAT | co

1 2 3 4 5 6 7 8 9 10 T
2022 209 | 1305 209 | 1305 | 1 17.7 1882 | 49
1-i 2023 165 | 1310 | 6 200 | 622 | 7 15,5 945 | 48
2024 13 | 436 | 35 | 13 | 436 | 35 215 1609 | 53
2022 196 | 865 | 2 17 | 135 19.1 2470 | 57
2k 2023 18,7 | 1508 | 11 157 | 380 | 8 15.6 900 | 68
2024 143 | 942 | 49 | 143 | 942 | 49 2.1 1291 | 25
2022 170 | 1315 | 35 | 189 | 445 | 13 19.6 1347 | 30
3t 2023 21 | 1405 | 8 160 | 380 | 6 16,8 1390 | 79
2024 141 | 680 | s6 | 215 | 730 | 49 2.4 1288 | 10
ByTOHI/I3a]_[I/I$[ — LBeTEHHME HBeTeHI/Ie — TCXHUYCCKas TeXHH‘IeCKaﬂ CIICJIO0CTh —
CIICJIOCTH 6I/IOHOFI/IquKa5{ CIICJIOCTH
CT | CAT | cO | cT | caT | co cT CAT | co
2022 200 | 1233 | 49 | 202 | 1322 | 16 18,5 3310 | 59
1-i 2023 200 | 1233 | 49 | 219 | 1470 | 24 18,5 2800 | 76
2024 33 | 798 | 6 201 | 1369 | 17 211 1369 | 17

«Becrauk HI'AY» — 1(74)/2025




ArPOHOMMUA

Oxonuanue maon.

1 2 3 4 5 6 7 8 9 10 11
2022 21,6 | 1080 | 31 18,8 93,5 15 18,0 313,5 44

2-it 2023 21,6 | 1080 | 31 21,5 | 2155 | 42 17,8 240,5 63
2024 213 75,3 10 214 | 2019 | 48 20,5 409,0 | 142
2022 239 | 827 15 20,4 158,7 | 26 17,2 224,5 28

3-it 2023 239 | 827 15 21,0 1832 | 40 17,8 240,5 63
2024 21,3 79,4 10 21,9 | 2702 | 70 18,6 2823 | 134

IHpumeuanue. CT — cpennecyTounas temneparypa, °C; CAT — cymma akTuBHBIX Temmeparyp, °C; CO — cymma 0CaaKoB,

MM.

MakcumalnbsHble 3HaUYeHUsI MAacChl U uynciia 00008
C pacTeHus1, ypOKaHOCTH 3€JICHBIX 0000B OTMEUCHBI
TIpY TIEPBOM U BTOPOM CPOKax IMOCEBA, TOTJa KaK
TIPY TPETHEM CPOKE TIOCEBA 3HAYCHHUST YMEHBIIMIHACH
Ha 35,9-38,4 %, na 28,0-34,8 %, na 36,0-37,8 %
(» < 0,05 mexy cpokamu, p < 0,001 mexay roma-
MH, Ta0m. 3). TenaeHus U3MEHEHUS MacChl OJTHO-
ro 606a aHaJIOrMYHA MPEBIIYIINM TOKa3aTesIM,
MIPU TPETHEM CPOKE MOCEBA CHIKEHNUE COCTABHIIO

4,4-11,1 % (p < 0,05 mexxny cpokamu). [Tokazarenu
MPOAYKTUBHOCTH Y copTa COJHBIIIKO O] BO3/CH-
CTBUEM JIBYX (paKTOPOB — CPOKOB MOCEBA U TOfa
0CeBa — UMEIOT KO3 PUIIMEHT BapHaIlii MeHee
10 %, 9TO CBHIECTENBCTBYET O JIOCTATOYHO CTAOMIIb-
HBIX OCOOCHHOCTSIX YpOXKaiHOCTH copTa. B 1ienmom
BTOPO# cpok nocea daconu y copra COTHBIIIKO
MoKa3aJl HAaWIy4Illnie MmapaMmeTpbl MPOIYKTUBHOCTH.

Tabnuya 3
JJieMeHThbI MPOAYKTUBHOCTH (pacosm 00bIKHOBeHHOH (2022-2024 rr.)
Elements of productivity of common beans (2022-2024)
Cpox mocera Ton ocesa Macca 60608 Ywucno 60608 Macca ogHOrO | YpOXKAHOCTB,
C pacteHus, I C pacTeHusl, LIT. 600a, T Kr/mM2
2022 104,5 24 4.4 2,3
. 2023 2044 46 4.4 4,5
. 2024 1618 35 46 3.6
Xcp 156,9 35 4,5 3,5
2022 114,9 25 4,5 2,5
i 2023 185,1 41 4,5 4,1
2024 210,9 46 4,5 4,6
Xcp 170,3 38 4,5 3,7
2022 73,6 18 4,0 1,6
. 2023 126,0 30 4,3 2,8
- 2024 133,0 31 43 2,9
Xcp 110,9 26 4,2 2,4
dakrop A (cpok) 0,0166* 0,0201* 0,0109* 0,0184*
HCPOS5 ®akrop B (ron) 0,0016** 0,0005** 0,2139 0,0019%*
Bzaumopetictsue AB 0,6135 0,4032 0,7226 0,6550
Cv(AB), % 5,5 7,6 59 5,1

IIpumeuanue. * — cpelHss 3HAIUMOCTb.
Note.* — average significance.

[TockonbKy CKOPOCTB POCTA U Pa3BUTHSI KYJIBTYP
3aBUCHUT OT TeMIiieparypsl [12], BeIcokue Temmnepa-
Typhbl B (ha3e penpoayKTUBHOTO pa3BUTHA (Pacoiau

MOTYT IPHUBECTH K CEPbE3HOMY OMaZCHUIO OyTOHOB,
1BeTOB U 0000B (acomu [13], BoaHbI cTpecc Takxke
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MOXET BBI3bIBATh MOJI00HKIE siBIeHUs [ 14], uTo mpe-
MSATCTBYET PeaM3alyy MOTEHINANA YPOXKAHHOCTH.
[TponomKUTENFHOCTD IEPUOOB OT MOSBICHHS
BCXOJIOB JIO IIBETEHHS 3aBUCHT OT (JaKTOPOB OKpYKa-
romieit cpensl [15]. Tpetnii cpok mepen BeTEeHHUEM
MPOXOAUT B JIYHIIUX YCIOBUSX 0O€CTIeueHusl BIaroi
¥ TEIUIOM T10 CPAaBHEHUIO C IEPBBIMU JIBYMS, YTO
CIOCOOCTBYET OBICTPOMY pOCTy (hacon.

B nepuon «OyToHM3AIMS — [IBETEHUE) BBICOKAS
TEeMIIepaTypa MOXET MPUBECTH K MPEKIAEBPEMEHHOMY
LBETEHUIO KyIbTYyp [16], 4TO, BO3MOXKHO, SBISIETCA
OJTHOM M3 MPUYUH COKpaALIEeHUs (PEHOTOTUUECKUX
JIHE TpeThero cpoka. Kpome Toro, HECOOTBETCTBHE
MEXIy 0CaaKaMU U TEMIIepaTypol TaKke MOXKET
0Ka3aTh HETATUBHOE BIMSHHUE HAa KOJIUYECTBO I[BET-
KoB U (hopmupoBanrie 6060B. [Ipu BTopom cpoke,
B YCJIOBUSIX BBICOKOM TeMIieparypbl 1 OOMIIbHBIX
0CaJKOB, OblJIa TOJyuyeHa caMasi BHICOKasi Macca u
grcno 60608 ¢ pacteHuii. DakTopsbl, MPEMATCTBYIO-
1€ MPOSBICHHUIO MPOJYKTUBHOCTH, IIPUCYTCTBY-
IOT TIPU TPETHEM CPOKE TTOCEBA, BKIIIOYAst BHICOKHE
TEeMIIepaTyphl, HETOCTATOK OCAJIKOB U KOPOTKYIO
MPOJIOJKUTENBHOCTH PeHOdas.

B nepuonie «1BeTeHne — TEXHMYECKas! CIEN0CTh
Macca 1 9rciio 6000B ¢ pacTeHUs, ypOKaifHOCTB 3e-
JIeHbIX 0000B UMEIOT 3HAYUTEIHHYIO KOPPEISIHIO C
cpenHecyTouHoH Temmeparypoi (= 0,572-0,631). Y
TPETHETO CPOKA MOCEBA HAUBBICIIINE CPETHECYTOUHbIC
rokasarenu: ocaaku (2,5 MM/nt), cpeiHecyTouHas
temnepatypa (21,1 °C) u npogomKUTENbHOCTE (e-

Honorudeckoit (assel (18 qHeit). B Takux ycmoBusix
YpOXKaitHOCTh HE yBennumiIack. [loaTtomy kimroueBon
(benomornyeckoii Gpazou, BIHUSIONICH Ha YPOXKAWHOCTh
¢acomu, BO3MOXKHO, SIBIISIETCS CTaaAus «OyTOHH3a-
LUST — IBETCHHEY.

Taxum 06pazom, B mporiecce pocta (Ppacoyv BbI-
COKHE TeMITepaTypbl ¥ HEJJOCTATOK OCAIKOB CHUKA-
10T ypoXkal, yMEHbIIasi MAKCHMaJIbHOE Ka4eCTBO,
KOTOPOT0 MOXHO JOCTHYb B Ipolecce pocTta. B
arpOHOMHMYECKOM yIPaBJIECHUH MOKHO CMSATYUTh
BOJHO-TETUIOBOM 3P (EKT, U3MEHUB AaTy MOCEBa,
4TOOBI N30€XKaTh BHICOKUX TEMIIEpaTyp B MEPHOT
PENPOTYKTHBHOTO PAa3BUTHS.

BbIBO/Ibl

1. Copt daconu Connpiiko B secoctenu [pro-
Obsl pPEKOMEHTyeTCsI BBICEBATh B ONTUMAJIbHBII CPOK
moceBa — BTOPOi cpok (23-25 mas).

2. InutenbHOCTh (PEHOIIOTUYECKOTO MepHoia
JI0 IIBETEHUS UMEET 3HAYUTEIbHYIO OTPHIIaTelNb-
HYIO KOPPEJISILHUIO C CPeTHECYTOUHOM TeMIepaTypoit
(r =-0,685), a mocJie IBETEHUS — 3HAYUTEIBHYIO
MOJIOKUTENBHYI0 Koppessiuuto (= 0,572—-0,631).
JnTensHOCTh pa3HbIX (PEHOTOTHUECKUX MTEPUOIOB
MMeeT 3HAYUTEIbHYIO MOJIOKUTENBHYI0 KOPPEIISAIUI0
C CyMMOH aKTHUBHBIX TEMIEpaTyp U ocaakoB. Ctaaus
«OyTOHHM3ALHS — IBETEHHUE» MOXKET ObITh KIIFOYEBBIM
NEPUOAOM, BIHSIOUIMM Ha YPOXKAHHOCTH (HacoiH.
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DOI: 10.31677/2072-6724-2025-74-1-13-20
VJIK 632.952

OIEHKA D®PEKTUBHOCTHU ®YHI' MIIUTOB HA PAIICE O3UMOM IIPOTHUB
OCHOBHBIX I'PUBHBIX BOJIE3ZHEU B YCJIOBUAX HEHTPAJIBHOU 30HbI
KPACHOJAPCKOTI'O KPASA

I.B. BoakoBa, A./l. Kycragunues, B.B. Tapanenko

@edepanvHoe eocyoapcmeentoe 0100dicemHoe HayuHoe yupedicoerue « PedepanvHblil HAYYHLLI YeHmp OUOI02UYECKOU
sawgumsl pacmenuily (OI'BHY ®HL[B3P), Kpacnooap, Poccus

E-mail: skustadinchev@mail.ru

Jas nurupoBanus: Boikosa I'B., Kycmaounues A.J[., Tapanenxo B.B. Ouenka 3¢dekTHBHOCTH (PYHTHUIIHIOB
Ha parice 03UMOM IIPOTHB OCHOBHBIX I'PHOHBIX 0OJIe3HEH B YCIOBUAX LIEHTPAIBHOH 30HE KpacHomapckoro kpas
// Bectauk HI'AY (HoBocubupckuii rocyiapcTBeHHbI arpapHblid yHuBepeuTeT). — 2025. — Ne 1(74). — C. 13-20.
—DOI10.31677/2072-6724-2025-74-1-13-20.

KuoueBble ciioBa: parc 03uMblii, homos, anbmephapuos, ckiepomunuo3, pyHruu, ouonorndeckas 3GhexTus-
HOCTb, YPOKAHHOCTb.

Pedepar. Ljenw uccreoosanus — oyenums s3¢ppexmusnocmo ghyneuyudos Iposapo, K3; Axanmo naoc, KC;
TTuxmop Axmues, KC npomue komniexca namozeHos Ha pance o3umom. Mccnedosanus npogedenul Ha baze nonesozo
cmayuonapa ®edepanvHo2o 20Cy0apcmeenHo2o DI0OANCEMHO20 HAYUHO2O yupedxcoenus « DedepanbHbill HAYYHbII
yenmp buonocuyeckou sawumel pacmenuity (PI'BHY @HI]B3P) 6 yciosusax yenmpansHoll azpoKaumMamuyeckol
30nwl Kpacnooapckozo kpas. Hcnvimanus npogedenvl Ha copme panca 03umozo Onuxc cenexyuu Dedepanvho2o
20Cy0apCmeeHH020 0100HCeMHO20 HAYYHO20 YupedcoeHus « DedepanbHblil HayyHblll yenmp «Bcepoccuiickuii Hayu-
HO-Uccredosamenbckuil uncmumym macaudnvix kynomyp umenu B.C. ITycmoesotimay (PI'6HY ®HL] BHUHMK).
H3zeecmno, umo 3navumensvHuiii 6ped u3y4aemMol Kyibmype Ha npomsajicenu 6oavuel 4acmu 8e2emayuoHHO20
nepuoda Hanocam duompogusie namozenvt Phoma lingam, (Tode) Desm, Sclerotinia sclerotiorum (Lib.) u epu-
ovl pooa Alternaria. Oyenka ouonozuueckoii sppexmuenocmu gyneuyudos Ilposapo, K3; Axanmo nuoc, KC;
Tuxmop Axmus, KC eviasuna, umo 3HauumenvHulii dghpexm 6 omuouteHuu OanHwix 3a00nesanuii 6l 0m npume-
HeHUsl npenapamos, cooeparcawux npomuokonaszon 125 e/n + medyxonaszon 125 2/n ¢ nopme npumenenus 0,8 a/ea,
nuxoxcucmpobun 200 e/n + yunporonazon 80 2/n 6 nopme 0,6 a/2a u nupaxiocmpooun 250 e/n + 6ockanuo 150 2/n
6 Hopme 0,8 n/2a na ¢hone oonokpammoi oopabomku nocegos panca 8 ghazy cmebnesanue — Ha4ano OyYMoHu3aAYUU
kynemypul (BBCH 50). Hx 6uonozuueckas spgpexmuenocms npomus gomosa cocmasuna om 74,1 oo 81,5 %,
anemepuapuosza om 82,7 0o 85,2 %, cknepomunuosza om 81,5 0o 87,7 %. Ipumenenue gyneuyuoos, cooepoica-
wux OanHvle oelicmseyruue 8euecmsd, CROCOOCMBOBANL0 NOLYHEHUID YPOICAUHOCMU panca 03umozo om 22,5 00
22,8 y/ea, umo 6110 6blute no cpasHeHuto ¢ koumponem (b6e3 oopabomku) na 0,8—1,3 y/ea, npu smom coxparnen-
uwill ypoaicati cocmasun 3,7—6,0 %.

HccnenoBanue BHIMOIHEHO B COOTBETCTBUH C FOCYJapCTBEHHBIM 3a/laHieM MHUHUCTEPCTBa HAyKH U BBICIIETO 00-
pazoBanus P® B pamkax HUP no reme FGRN-2022-0006.

ASSESSMENT OF THE FUNGICIDES EFFICIENCY ON WINTER RAPESEED
AGAINST THE MAIN FUNGAL DISEASES IN THE CENTRAL ZONE OF
KRASNODAR KRAI

G.V. Volkova, A.D. Kustadinchev, V.V. Taranenko

Federal State Budgetary Scientific Institution «Federal Research Center of Biological Plant Protectiony (FSBSI
FRCBPP), Krasnodar, Russia

E-mail: skustadinchev@mail.ru

Keywords: winter rapeseed, phomosis, alternaria, sclerotinia, fungicide, biological efficacy, yield.

Abstract. The aim of the study was to assess the efficiency of fungicides Prozaro, EC; Acanto plus, SC; Pictor
Active, SC against a complex of pathogens on winter rapeseed. The studies were carried out at the field stationary of
the Federal State Budgetary Scientific Institution “Federal Research Center of Biological Plant Protection” (FSBSI
FSCBP) in the central agroclimatic zone of Krasnodar Krai. The experiments were carried out on the winter rapeseed

«Bectauk HIAY» — 1(74)/2025

13



ArPOHOMUA

variety Onyx bred by the Federal State Budgetary Scientific Institution “Federal Research Center “V.S. Pustovoit All-
Russian Research Institute of Oil Crops” (FSBSI FRC ARRIOC). Significant damage to the studied crop is known to
be caused by biotrophic pathogens Phoma lingam, (Tode) Desm, Sclerotinia sclerotiorum (Lib.) and Alternaria fungi
throughout most of the growing season. Assessment of the biological efficacy of fungicides Prozaro, EC; Acanto plus,
SC; Pictor Active, SC revealed that significant effect on these diseases was achieved by using preparations containing
prothioconazole 125 g/l + tebuconazole 125 g/l at an application rate of 0.8 I/ha, picoxystrobin 200 g/l + cyproconazole
80 g/l at an application rate of 0.6 l/ha and pyraclostrobin 250 g/l + boscalid 150 g/l at an application rate of 0.8 I/ha
with a single treatment of rapeseed crops in the stem formation - beginning of crop budding phase (BBCH 50). Their
biological efficacy against phomosis ranged from 74.1 to 81.5%, alternaria from 82.7 to 85.2%, sclerotinia from 81.5 to
87.7%. The use of fungicides containing these active ingredients contributed to the winter rapeseed yield of 22.5 to 22.8
c’ha, which was higher than the control (without treatment) by 0.8—1.3 c/ha, while the preserved yield was 3.7—6.0%.

The research was carried out in accordance with the State Assignment of the Ministry of Science and Higher
Education of the Russian Federation within the framework of the research on the topic FGRN-2022-0006.

Parnic o3umslii (Brassica napus L. ssp. olifera
Metzg. biennis) — olHa U3 OCHOBHBIX W HanOolee
MIEPCIIEKTUBHBIX MACIMYHBIX KyabTyp B Poccuu u
B mupe. [1o nanubiM Poccrara, moceBHas miomniais
panca B 2023 1. coctaBuna 2 111,11 ThIC. Ta, BanoBoit
c6op — 4 204 Teic. T ipu ypoxkarinoctu 20,3 1/ra.
IInomwane nocesa parica B KpacHonapckom kpae
coctasysieT 30 135 ra, npu cpenHen ypokaitHOCTH
27,8 w/ra. C pacimpeHreM OCEBHBIX TUTOMACH
parica oIHOM M3 IIIABHBIX IPUYMH HE000pa ypoxast
Y HU3KOT'O KaueCTBa CEMSH parca 03MMOT0 SIBJISIOT-
cs1 60JIe3HH, TOPAKEHUIO KOTOPHIMH TOABEPKEHbI
pacTeHHsl TaHHOU KyJIbTYphl B TEUEHUE BETeTAllUN
[1]. B ocHOBHOM 3TO 60JI€3HM TPUOHOM ATHOIIOTHH.
ITopaxenue pacteHuit parca 00IEe3HIMH MOXET
MPUBOIUTH K CHU)KCHUIO MACTUYHOCTH M BCXOXKECTH
cemsH Ha 2,0—4,0 u 15,0-39,0 % COOTBETCTBEHHO 10
CpaBHEHHIO €O 310pOBbIMH ceMeHaMu. [lepBrie mpu-
3HAKH MOTYT MPOSIBIATHCS YKE HA pAHHHUX CTATUSIX
Pa3BUTHUS PACTEHUH U BILIOTH O MOMEHTA CO3peBa-
HUS KylbsTyphl [2]. MaccoBoMy pacipocTpaHEHUIO
Oone3Hel cocoOCTBYET MOCEB HEMPOTPABICHHBIMU
CeMEHaMH, HapyIIEHUE SJIEMEHTOB TEXHOJIOTHH BO3-
JIeNIbIBaHUS parica, BO3/1€IbIBAHNE HEYCTOWYHMBBIX K
0O0JIE3HSIM COPTOB, TOYBEHHO-KIMMATHIECKHE YC-
qoBus [3, 4].

Haubonee BpenoHocHbIMU 3200JI€BAaHUSIMH B
YCIIOBHSIX LIEHTPaIbHOM 30HBI KpacHomapckoro kpas
JUISL parca 03uMOro SIBJISIOTCS CKIEPOTUHHO3 (Oenast
THUJIB), OMO3, aJIbTEPHAPUO3, IPUBOJISIINE K T10-
PaKEHHIO BET€TaTUBHBIX M TEHEPATHBHBIX OPTAaHOB,
B pe3yJIbTaTe Yero CHUYKAETCSI BCXOXKECTh CeMSIH
Ha 20 % u 6omnee, macca 1000 ceMsH B cpenHeM
B 2 paza [5, 6].

domo3 panca — BO30yIUTEIb pa3BUBACTCS
B JIByX CTaausx: Teaeomopda — Leptosphaeria
maculans (Desm.) Ces & de Not, anamopda — Phoma
lingam (Tode) Desm. Mudexmums mopakaet KyabTyp-
HBIE U TUKOPACTYIIHE PACTEHHs CeMeiCTBa KPecTo-
LBETHBIX OT MOSBJICHUS BCXOOB U J0 CO3PEBaHUS

ceMsH. PactipocTpaHen ¢uTomaroreH moBceMecT-
HO. Ha parice ocoOeHHO BpeTOHOCEH B pailoHax ¢
BJIQ)KHBIM M TETUIBIM KIIMMaToM. BpeoHOCHOCTH:
ru0Oesb BCXOMIOB, B TIEPHOJI BETETAIlMU OTCTABAHHE
B POCTE, XJIOPOTHYHBII BUJ, TToJeranue [7].
AnwsTepHapro3 parca — 3a0oeBaHue, BO30y/I1-
TeJIeM KOTOPOTO SIBJISIETCSI HECOBEPIIEHHBIN TpHr0
Alternaria brassicae (Berk.) Sacc., BbI3bIBarOIIuii ce-
PYIO IATHUCTOCTD, WK Tpu0 Alternaria brassicicola
(Schwein.) Wiltsh., BeI3bIBaro1I#if TEMHYIO TISITHU-
cTocTh. [ pubHMIIA HTHX TPUOOB Pa3BUBAETCS CHA-
yaja CyOKyTHUKYISIPHO, a MO3Ke 3aceseT KISTKU
Me30¢uiIa ¥ SMUACPMHICA, PACTIONarasich Mo Mex-
KJIETHUKAaM TKaHEW pacTeHns. BpenoHOCHOCTB: opa-
JKaeT BCE OpPraHbl paCTEHHS parica, B IEPHO]] BCXOIOB
BBI3BIBACT 3arHUBAHKE TIPOPOCTKOB. 3a00JIeBaHNe
HanOoJee BPEJIOHOCHO B EpHo (OPMUPOBAHUS
cTpyukoB. CTpYUKH NMPEKIEBPEMEHHO CO3PEBAIOT U
pacTpecKuBaroTCs. B rozibl 3upUTOTUITHOTO pa3BH-
THs 3a00JIEBaHUS ITTMHA CTPYYKa YMEHBIIACTCS Ha
826 %, KOIMYECTBO CEMSH B CTPYUYKE CHUKAETCS
Ha 12-59 %, macca 1000 cemsia Ha 15-70 %, conep-
JkaHue Macia B cemeHax Ha 11-27 % [8].
Cxkrepotununo3s parca — Sclerotinia sclerotio-
rum (Lib.) de Bary. OCHOBHBIM UCTOUHHUKOM 3TOTO
3a00JIeBaHMSI SIBIISIOTCS CKIICPOIIAN, COXPAHSFOIIN-
ecs B o4uBe Oosiee TsTH JieT. [laroreH nMeeT oueHb
IIMPOKYIO CIICIUAIM3AIINIO, TTIOpaXkasi KpOME parica
pa3UyYHBIC BUIB pACTEHHIA, OTHOCSIIHECS K 64 ce-
MelcTBaM. YCTOHUMBBIX HITH C1a00MopakaeMbIX CO-
PTOB 03UMOTO H SIPOBOTO parica HeT. BpemoHOCHOCTB:
mopaxkaeT cTeOJIn, JIUCThs, CTPYUYKd. 3aboiieBaHne
OYEeHBb BPEOHOCHO MPH TOPAKEHUH TIIABHOTO CTE-
O B iepuoj1 BeTeHust. [Ipu mopakeHUU B 3TOT
nepuoj] ceMsiH He obpasyeTtcs. [Ipu 6onee mo3gHIX
CpoKax MopaxeHus: POPMUPYIOTCS LIYIUIbIE CEMEHa
C HU3KUMH TIOCEBHBIMH U TEXHHYCCKHUMHU Ka4eCTBa-
mu: macca 1000 cemsan camxkaercsa Ha 20—60 %,
MacIu4HOCTh — Ooinee yem Ha 20 % [9].
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UccnenoBanue GyHTUIIUI0B U3 Pa3TUUHBIX
XMUMHYECKHX KJIaCCOB MPOTHB OCHOBHBIX TPHOHBIX
0ose3Hel parica 03UMOT0 OCYIIECTBIIIETCS KaK B
Hallel cTpase, Tak u 3a pyoexom [10].

CeronHs Ha pbIHKE IPECTaBICHO OOJIBILIOE pa3-
HOOOpa3ue (pyHruuao0B i 00paboTOK KYIBTYpPHBIX
pacTeHuii, B CBSA3M C YeM arpapHOMY IPOU3BOAUTEIIIO
CJIO’KHO CJIeNIaTh BBIOOP B MOJIB3Y TOTO UM HHOTO
npenapata. [103ToMy aKTyaabHBIM SIBISETCS BOIPOC
OleHKH () (DEKTUBHOCTH COBPEMEHHBIX IPETIapaToB
C Pa3IMYHBIMU JICHCTBYIOIIMMH BEIIECTBAMH IIPOTUB
OCHOBHBIX TPHOHBIX 3200JI€BaHUI HA PAIICe O3MMOM.

Bo Bcex 3onax Kpacnomapckoro kpasi, rae Bo3-
JIeJIBIBAIOT PaIC O3UMBIH, 3aIIUTa OT MTATOTCHOB B
HACTOAIIEe BPeMsI OCYIIECTBISICTCS XUMHUECKUMHU
CpeJICTBaMH, ITO3TOMY TO100p Hanbosee 3PPEKTUB-
HBIX [IPEMapaToB MPOTHB IPUOHBIX OOJIC3HEH SIBIISET-
Csl akTyaJIbHbIM. LlenbIo HalMX McciieoBaHu ObLI0
OLIEHUTD 3 PEKTUBHOCTH COBPEMEHHBIX (DYHTHIIH/IOB
[Ipozapo, K3; Akanro mutoc, KC; [luktop Akrtus,
KC npoTtuB 0CHOBHBIX TpHOHBIX Oomne3Hel Phoma
lingam, (Tode) Desm, Sclerotinia sclerotiorum (Lib.)
u rpuboB pona Alternaria na pamnce o3umoM. [1ogo6-
HbI€ UCCIIeI0BaHUs ObLIN MPOBEAECHBI HAMU paHee,
Ha Jpyrux Kyastypax [11, 12].

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

OxkcnepumenTaibHas 6aza @I'BHY OHILIB3P Ha-
XOMTCS Ha ceBepo-3amaaHoi okpaune I. Kpacnomapa
Y BXOJIUT B IIEHTPAJILHYIO arpOKIMMATHYECKYIO 30HY
Kpas. DTa 30Ha pacroJio’keHa Mo mpaBomy Oepery
pexu KyGansb. [TouBeHHBIN TOKPOB CTEITHOTO THIIA
NPEeACTaBJICH Pa3HBIMU THIIAMU Y€PHO3EMOB. 30Ha
OnaronpusiTHA 7151 BO3/IEJIBIBAHUS OCHOBHBIX CEJIb-
CKOXO35MUCTBEHHBIX KyJIbTYp. [loydeHue BhICOKHUX
ypOKaeB 3/1€Ch 3a4acTyI0 JUMUTUPYETCS] HEA0CTaT-
KOM OCaJIKOB M BBICOKUMH CPEIHECYTOYHBIMU TEMITE-
paTypamu Bo3ayXa (ampenb—aBryct). B 3acymnuiBsie
HepHO/Ibl IPOAYKTHBHOCTD CEIHCKOXO3SICTBEHHBIX
KYJIBTYP MOXeT ObITh cHIDKeHa Ha 30 % u Gornee.

[ToneBbie OMBITHI pacroiarajuch Ha y4acTKe
cTalMoHapHOro ceBooOopoTa. [TouBeHHBIH TTOKPOB
y4acTKa — YePHO3EM BbIILEIOYCHHbIA MOIIHBIN TS~
kenocyrmuHUCTBIN. ConepkaHne ryMmyca B TaXOTHOM
cnoe 3,2 %, pH BonHO BBITSIKKHA HEHTPAJIbHBII
(6,9). Conepxanue nmoaBuxHbIX GopMm pocdopa
18,2 mr/100 r moussl, kaaus — 33,3 mr/100 r oo-
YBbI. YUaCTOK BBIPOBHEH, SPO3UHU HE MOJIBEPKEH.
Hawnmenbinas BnaroeMkocTs ouBsl 35,9 %, rurpo-
ckormnaHOCTh — 11,6 %. Koaddpunument ¢punsrpanmn
0,60 MM/MuH.

[Moromubie ycnoBus Uit NPOBEACHUS UCTIBITAaHUH
ObUTH ONTArONPHUATHBI KaK JJIsl POCTa M Pa3BUTHS pac-
TEHUI parca 03MMOT0, TaK ¥ MaTOT€HOB (PUCYHOK).
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Temneparypa Bo3ayxa anpens u mas 2022 .
ObL1a HA OHOM ypoBHe. KonmnuecTBo cpennenexa-
HBIX OCAaJIKOB, BHIITABUIMX B Mae, B IBa pa3a Oonblie,
4yeM 3a anpenb. HaOmonanock yBenmueHne Temie-
patypsl Bo3ayxa 1 ocaakoB B Mae 2023 r. o cpas-
HEHUIO C anperneM. BiaakHOCTh BO3yXa B arpesie u
mae 2022—-2023 rr. u3MEeHsJIach B 3aBUCUMOCTHU OT
TEeMIIEpaTyphl BO3/lyXa U KOJIMYECTBA BHIITABIINX
OCAJKOB, YTO BJIMSJIO HA Pa3BUTHE U pacHpocTpa-
HEHHOCTb 0OJIE3HEH parica 03UMOro.

IMunporepmuueckuii koaddurment CensHUHOBA
B 2022-2023 rr. coctaun 1,0-1,11

HcnpiTanne GyHrUIma0B MpOBOAMIN HA CO-
pre Onukc, BriIroueHHOM B [ocpeectp no Cese-
po-KaBkaszckomy (6) pernony. Pactenue BoIcOTOM
165—175 cm. BpicOKONIPOTyKTUBHBIN CpeaHECTIeNbIN
copt. Bereraunonnslil nepuog 292 nHs. YcTolunB
K Mosieranuto. 3uMoctoiikuid. [lpurogeH k mexaHu-
3upoBaHHOM yoopke. [lepuon ot BcxomoB 10 co3pe-
BaHwus parica 267-275 nueit [13].

[NpenmecTBeHHUK — MIIeHKIIAa 03uMas. OOpadoT-
Ka IIOYBBI BKJIIOYAJIa: JIIIEHUE CTEPHH (J1Ba ciiesa)

Ha 1yOuHy 14—16 cM, mpennoceBHast KyIbTHBALUS
Ha TTyOuHYy 4—6 cM, TIPUTIOCEBHAS KYJIBTHBAIIHS Ha
myOouHy 2—-3 cM, TIOCEB — PSIOBOM ¢ MEKAYPSIBIMHI
15 cm, HopMa BbiceBa ceMsiH 8,0 Kr/ra, IpUKaThIBa-
HHE. YI00peHus Ha ONbITHbIE YYaCTKU HE BHOCHJIUCD,
WHCEKTHUIMIHbIE 00pabOTKH HE MMPOBOIMIIHC.

BecHoti Beretupyromme pacteHns: oopadarpiBaim
paboyuM pacTBOpPOM (DYHTHITUIAOB OOHOKPAMHO 8
pazy cmebnesanue — Hauano OYMoHu3ayUU Ky1bmypsl
(BBCH 50). Onpuickusanue npogoounu ¢ nNOMOwbio
pyunoeo onpuickusamenss OOMII-16. 1lepBbiii yuet
MOPaKEHUSI paCTeHUI OONIE3HAMH OCYIIECTBIISIN
HETIOCPEICTBEHHO Tepes] 00paboTKON pacTeHHIA, Mo-
cienytommue gepes 10, 20, 30 cyT mocie 00paboTKH.

bBuvinu evibpanvl cospemennvle ghyneuyuowvt ¢
PpazHviMu Oelicmayiowumu geujecmeamu. B onvime
OvLU ucnonv3osanvl yneuyuosl Ilposapo, K3 (npo-
muoxonazon 125 e/n + mebyxonazon 125 &/n), Akanmo
natoc, KC (nuxoxcucmpoobun 200 2/n + yunpokonazon
80 &/n) u [luxkmop Axmus, KC (nupaxiocmpodbun
250 &/n + 6ockanuo 150 2/n) (mabn. 1).

Tabnuya 1

CxeMma onbITa
Experimental scheme

BapuanT onbeita

Hopmer npumeHeHns npemnapara, j1/ra

Kparnocts 06paboTok

IIpo3zapo, KO 0,8 OnHOKpaTHAS
AxanTo mmoc, KC 0,6 OnHOKpaTHAS
IMukTop Axtus, KC 0,8 OpHOKpaTHAS

Kontpouns (6e3 00paboTkn)

VY6opKy ypoxkas parca 03uMOro IpoBOJIMIH €
MIOMOIIbI0 MajiorabapuTHOro kombaiina Xege-125.
Pasmernienne neiasHOK cucTeMaTH4ecKoe, HOBTOP-
HOCTb YEThIpEXKpaTHasi, y4eTHas MJI0aab JIEsH-
ku 12 M? (2%6 M), 11t ynoOcTBa paboThl pyYHBIM
onpeickuBareneM. [lomydeHHbI ypoxkail IpUBENH K
CTaH/IapTy 10 BIAXKHOCTH ¥ 3aCOPEHHOCTH COIIACHO
I'OCT 9353-2016.

denonornyeckre HaOMIONCHNS, TOIEBBIC YUETH
MPOBOJIMJIN COITIACHO METO/IMKE TOJIEBOTO OMbITA
[14] 1 MeTtoguueckuM yKa3aHUSIM IO perucrpa-
LUOHHBIM UCTIBITAHUSM (DYHTHIIUAOB B CEJIbCKOM
xo3srcTBe [15].

CratucTrdecKyro 00paboTKy MOIyYeHHBIX pe-
3yJBTATOB BBIIOIHSIIN € UCIIOJIBb30BAHUEM KOMITBIO-
TepHbIX Tporpamm Excel u Statistika 6.0.

PE3VJILTATBI HCCJEIOBAHUI U NX
OBCYKJIEHUE

[Tpu 06paboTKe BereTUPYIONMUX pacTeHuit Ono-
noruyeckas 3pHEeKTUBHOCTb (PYHTHIIMIOB IPOTUB
BO30yauTeNs (hoMO3a 10 BapUaHTaM OIbITa COCTa-
Buia Ha koHen Mas: [Iposapo, KO npu Hopme npu-
menenwus 0,8 n/ra — 68,3 %; Axanto mroc, KC mpu
Hopme 0,6 51/ra — 66,7 % 1 MakCUMaJIbHBIN ITOKa3a-
Tenb oTMeueH B BapuaHte ¢ [lukrop Axkrus, KC npu
Hopme 0,8 51/ra — 74,6 % npu pa3BUTHH NaTOT€HA Ha
KoHTpoe (0e3 00paboTkm) 6,3 % (Tadm. 2).
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Tabnuya 2
Buosornyeckast 3¢pdpextuBHocTs GyHrnuunos nporuB Phoma lingam, onbiTHoe nojae ®I'BHY ®HIIB3P,
KpacHonapckuii kpaii (cpeanee 3a 2022-2023 rr.)
Biological efficiency of fungicides against Phoma lingam, experimental field of the Federal Scientific Center for
Biological Protection of Plants, Krasnodar Krai (average for 2022-2023)

Hopma Jater o6pabotku 25.04
MpUMEHE- 25.04 05.05 15.05 25.05
Bapuant onbiTa

HHA, R, 5D, R, 30 R, b, R, 5D,

a/ra % % % | PP o % | % | %
IIpo3zapo, KO 0,8 0,2 - 0,4 73,3 1,0 69,7 2,0 68,3
AxanTo mmoc, KC 0,6 0,3 — 0,5 66,7 1,1 66,7 2,1 66,7
IMukrop Axtus, KC 0,8 0,1 - 0,3 80,0 0,8 75,8 1,6 74,6
Kontpomns
(6e3 oGpaboTKi) 0.2 - LS - 33 = 6,3 -
HCP, - 0,1 - 0,1 - 0,2 - 0,2 -

Ipumeuanue. 3nech u nanee: R — pa3BuTHe narorena, b3 — 6nonorndeckas 3pHeKTHBHOCTD.

[Tpotus ansrepHapro3a onomormueckas 3pdek-  ycrynus npenaparam [Ipo3apo, KO u [Tukrop AkTus,
TUBHOCTH npenapara Axanto miroc, KC npu Hopme  KC o 85,2 %, npu pa3BUTHH NaTOreHa Ha KOHTPOJIE
npuMmenenus 0,6 n/ra cocraBuna 82,7 %, Heckonbko  (6e3 0Opabotkm) 8,1 % (Tabm. 3).

Tabnuya 3
Buonornveckas 3¢ pexTHBHOCTE GYHTHINI0B POTUB Alternaria spp., onbiTHOE noie ®PI'BHY ®HIB3P,
KpacHonapckuii kpaii (cpeanee 3a 2022-2023 rr.)
Biological efficiency of fungicides against Alternaria spp., experimental field of the Federal Scientific Center for
Biological Protection of Plants, Krasnodar Krai (average for 2022-2023)

H Jatsr o6padoTku 25.04
BapramT omra Hp;ﬁg‘;‘e_ 25.04 05.05 15.05 25.05
mora | R BD, R, BD, R, 5D, R, BD,
% % % % % % % %
TIposapo, KD 0,8 0,1 - 0,3 88,0 0,8 87,7 | 12 | 852
AxanTo mmoc, KC 0,6 0,1 - 0,1 96,0 0,7 89,2 1,4 82,7
[Mukrop Axtus, KC 0,8 0,2 - 0,3 88,0 0,8 87,7 1,2 85,2
Kontpons
(6e3 £6pa6on<14) 0.4 B 25 a 6,5 B 8.1 B
HCP,, - 0,1 - 0,2 - 0,1 - 0,2 -

buonoruyeckas 3pPpexTuBHOCTD UCTIBITYeMBIX 55,7 10 64,3 % nipu pazBuTun 00J€3HU HA KOHTPOJIE
(yHruIuI0B MPOTHUB CKJICPOTUHMO3a BapbHpoBana oT  (0e3 oopabotku) ot 0,1 10 7,0 % (Tabmn. 4).

Tabnuya 4
Buosornyeckas 3¢pexTuBHOCTH GYHIMIUAOB IPOTUB Sclerotinia sclerotiorum, onbiTHOE Nojie PI'BHY
®HIB3P, Kpacnogapckuii kpaii (cpennee 3a 2022-2023 rr.)
Biological efficiency of fungicides against Sclerotinia sclerotiorum, experimental field of the Federal Scientific
Center for Plant Protection, Krasnodar Krai (average for 2022-2023)

Hopma Jatbr o6padoTku 25.04
HpHMEHe- 25.04 05.05 15.05 25.05
BapuanT omnbita
Hu, R, b3, R, b3, R, 5D, R, b3,
ra % % % % % % % %
1 2 3 4 5 6 7 8 9 10
[po3zapo, KO 0,8 0,2 - 0,3 70,0 0,9 55,0 3,1 55,7
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Oxonuanue maon. 4

1 2 3 4 5 6 7 8 9 10
AxanTo mmoc, KC 0,6 0,2 — 0,3 70,0 0,8 60,0 2,9 58,6
[Mukrop Axtus, KC 0,8 0,1 — 0,2 80,0 0,7 65,0 2,5 64,3
KonTtpoins
(6e3 06paboTKNM) B 0.1 B 1.0 B 2.0 B 7.0 B
HCP,, - 0,09 - 0.1 - 0.1 - 02 -

OO6paboTannbie PyHTHIIUAAMHI PACTCHUS UMETTH
6osee BeIcOKyto Maccy 1000 3epeH, yeM Ha KOH-
Tpone (6e3 06padoTkm) (Tadim. 5). YpoxaitHOCTh B
BapuanTe ¢ npuMeHenrem [Ipo3apo, KD cocrasuia
22,8 u/ra, AkanTo mmoc, KC — 22,5 n/ra. Makcu-

MaJIbHBIN ypokail IOy4eH OT IPUMEHEHHsI IIpera-
para [Tuxrop AxtuB, KC u cocrasun 23,0 1/ra, 9yto
0oJIBIIIe KOHTPOIHHOTO BapuaHTa Ha 1,3 1/ra, mpu
3TOM COXpaHEHHbIN ypoxkail coctaBui 6,0 %.

Tabnuya 5

Xo3siicTBeHHas 3G eKTUBHOCTDL (PYHTHIM/I0B NPOTHB KOMILIEKCA IATOTeHOB HA parnce 03UMoM (coptT OHuUKC),
onbiTHOe nosie ®I'BHY ®HIIB3P, KpacHonapckuii kpaii (cpeanee 3a 2022-2023 rr.)
Economic efficiency of fungicides against a complex of pathogens on winter rape (variety Onyx), experimental
field of the Federal Scientific Center for Plant Protection, Krasnodar Krai (average for 2022-2023)

Hopua Macca 1000 YpoxxaltHOCTB, CoxpaHeHHbIi yposxkaii
Bapwuanr ombita MIPUMCHCHHS, 0r Ira
n/ra sepett, H 1/ra % K KOHTPOITIO
IIpozapo, KO 0,8 4,50 22,8 1,1 5,1
AxanTo mmoc, KC 0,6 442 22,5 0,8 3,7
IMukrop Axtus, KC 0,8 4,54 23,0 1,3 6,0
Kontpons (6e3 06paboTKm) - 4,20 21,7 - -
HCP,, - 0,7 0,2 - -

B ycnoBusix neHTpanbHoil 30861 KpacHogap-
CKOTO Kpasi P BO3/ICIBIBAHUH parica 03UMOT0 O~
HOKpaTHast 00paboTKa pacTeHuil B a3y «crebdiena-
HHE — Hayasio Oy TOHU3AIM) KYJIBTYPbI O-pa3HOMY
BIIUSIJIa HA TIPOIIECCHI (POPMUPOBAHUS YPOXKasi B 3aBH-
CHMOCTH OT IPUMEHIEMOTO Mpernapara 1 MOTOAHBIX
ycnoBuid. JIocTOBepHO yCTaHOBICHO 3P (HEKTHBHOE
BJIMSTHHE TIPUMEHEHHBIX (DYHTHUIMIOB HA CHHXKCHUE
pa3BuTHs buompoghHvix namozenoe Phoma lingam,
(Tode) Desm, Sclerotinia sclerotiorum (Lib.) 1 TpuObI
pona Alternaria v yBenuueHne ypoxxaiHOCTH parca
o3umoro Ha 3,7-6,0 %.

BbIBO/IbI

1. buonornueckast 3PeKTUBHOCTH MPOTHUB
Phoma lingam, (Tode) Desm ¢ynrunuaa [Tuxrop
Axtu, KC npu Hopme npumenenus 0,8 ji/ra cocra-
Buna 74,6 %, uto BeilIe, YeM B BapuanTax ¢ [Ipozapo,
K3 (0,8 n/ra) u AxanTo miroc, KC (0,6 n/ra) — 68,3
u 66,7 % — COOTBETCTBEHHO.

2. buonornueckas 3GpeKTUBHOCTD IPOTUB I'PH-
60B pona Alternaria pyuruuunon I1poszapo, KO u

[Tuxrop Axrus, KC npu Hopme npumenenus 0,8 i/ra
coctaBuina 1o 85,2 %, pynrunmaa Axanro mioc, KC
(0,6 n/ra) — 82,7 %.

3. buonorunueckas 3¢ PEeKTUBHOCTh TPOTHUB
Sclerotinia sclerotiorum (Lib.) pynrunuaos IIpo-
3apo, KO, npu Hopme npumenenus 0,8 n/ra u AkaHTo
wtoc, KC nipu Hopme 0,6 n/ra cocraBuna 55,7 u
58,6 % cootBeTcTBeHHO. D(HHEKTUBHOCTD QyHIUIMIA
ITuxtop Axtus, KC cocrasuna 64,3 %.

4. Ilomy4ueHHbIe Pe3yabTaThl CBUACTEILCTBYIOT
0 3HAYMTENILHOU AP PeKTUBHOCTH (HyHTUIHIOB [1po-
3apo, KO, [Tukrop Axktus, KC ¢ Hopmoil npruMeHeHus
0,8 J1/Ta 1 3aUTHI parca 03UMOT0 OT OIMACHBIX
rpUOHBIX O0JIE3HEH B IPONU3BOACTBEHHBIX YCIOBHUSX.
Oynrummn Axkanro moc, KC npu mHopme 0,6 ni/ra
HE3HAUYUTEJIBHO UM YCTYIIHJI 110 OMOJIOrHYeCKOM
3P PEKTUBHOCTH.

5. [lpumenenue QpyHruIKM10B MO3BOJIUIO yBeE-
JMYUTD YpOXkail ceMsiH 03UMOro parica copta OHHKC
10 CPaBHEHHIO ¢ KOHTposieM (6e3 00paboTkm) Ha
0,8-1,3 1/ra u coxpanuts ypoxaii ot 3,7 1o 6,0 %.
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OCOBEHHOCTHU CPABHUTEJILHOM OIIEHKU COPTOB KAPTO®EJIA
MHUPOBOI'O TEHO®OHJA B JIECOCTEIIN HOBOCHBUPCKOI'O IPUOBbA
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Joas mutupoBanusi: Ocobennocmuy CPaBHUTEIBHON OLICHKH COPTOB KapTodelss MUPOBOIro reHooHa B Jieco-
crenn HoBocubupckoro Ipuo6ss / P.P. I'anees, I1.H. [Toranos, A.1. Myp3un, H.A. IToranos, C.C. IToranosa //
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KuroueBble c0Ba: kapTodenb, COPT, pOCT U pa3BUTHE, YPOKAWHOCTD, KAYECTBO KITyOHEH.

Pedepar. lIpedcmasnensvt pe3ynbmamul KOMNIEKCHOU OYEHKU COPMOE Kapmoeiis pasHoil 2pynnbl CRelocmu
8 YCIOBUAX CEPOll IeCHOU CPeOHeCY2IUHUCMOl nousbl aecocmenu Hosocubupckozo Ilpuodws. Hzyueno wecmo
PDAHHUX, OOUHHAOYAMb CPEOHEePAHHUX U OOUHHAOYAMb CPEOHECneNblX copmos kapmogeius. B ocnoenom ece co-
pma npedcmagianu nOCieoHue OOCMUNICCHUS OMEHeCMEEHHOT CeleKyuY, 8 MOM Yucie u ayduiue oopazyvl cubup-
CKUX YYeHbIX-CeleKyuoHepos. B kauecmee cmandapma 6 ocnosnom nodbupanucs 3apyoedichvle copma, Haubonee
socmpebogannvle 6 xoszsiicmeax Poccuu: Poszapa (pannuil) u Iana (cpeonepannuii). Ilo cpednecnenvim copmam
cmanoapmom aensncs cubupckui copm kapmogpens — Tyneesckuil. Lenv uccnedoéanuii cocmosna 6 KOMIIEKC-
HOUl OYeHKe COpmMO8 PA3HOU 2pYynnbl CHENOCU MUPOBO2O 2eHOPOHOA NPUMEHUMETLHO K YCIO08UAM J1eCOCmen
Hosocubupcrozo Ilpuobwes. Hccneoosanus ocywecmensinuce 6 2023—-2024 22. 6 ycnosusx nougeHHO-KIUMamuye-
cKoll 30Hbl Openuposannoti recocmen. C yenvio peuteHust ROCMABIEHHBIX 3a0ay ONbIMA U3YYANUCL 0CODEHHOCMU
pocma u pazeumust pasHvix Copmos kapmogens, OuHamura KiyoHeobpazosanus, 0e2ycmayuoHHas OYeHKka u mo-
sapHocmy K1yoHell. 3akaiadka onvlima nposoounacs 6 ce6006opome: nap HUCmolil — Kapmogens — Kanycma — Mop-
K06b. Mecmo nposedenusi uccreoosanuii — onvimuule yuacmku 340 CxIl « Muuypuneyy Hosocubupcrozo pationa
Hosocubupcroii obnacmu. Onvim npogoounu 6 coomeemcmeuu ¢ Memooudeckumu pexomenoayuimu BHUU rkap-
moghenvrozo xo3aticmsa. Ilouea onvimuwix yuacmkos cepas nechas, codepoicana 3,7 % aymyca, xapakmepuso-
sanace crabokuciol peakyuei npu pH 6,2. Konyenmpayuss numpamuozo azoma paena 12 me/ke, noosuiCHo2o
docpopa — 14,3 me/100 e u obmennoeo kanus — 10,6 me/100 e nougwl. [locoouvie ycioeus 3HAUUMENbHO OMIU-
yanucy Opye om opyea Kak no memMnepamypHomy pelcumy, mak u no cymme ocaokos. B 2023 2. cymma ocaokog
3a nepuoo gecemayuu cocmasuna 273 mm u 6 2024 2. oocmuena 309 mm. Yemanoeneno, umo no ypooicaninocmu
PpaHHux copmos npu ybopke 8 Konye aseycma swioensiicsi copm Iynnueep — 25,8 m/ea, umo na 18 % eviute co-
pma-cmanoapma Poszapa, u copm Teppa — 23,6 m/ea. [Ipu yoopke 6 KoHye cenmadps MaKcumManibHas npubaska K
cmanoapmy ovina y copma Teppa — 19 % npu ypoowcaiinocmu cmandapma 24,3 m/za. Ilo mosapnocmu xnybuet
svioensiuce copma FOna — 87 % u Teppa — 84 % npu 70 % y cmanoapma (Poszapa). Ilo cpeonepannum copmam
npu yweme 6 Konye ageycma y cmanoapma I ana ypooicatinocms pagua 24,6 m/za u'y copmog Caoon — 25,0 m/ea,
Bapsie — 26,9 m/za u Caméba 26,8 m/za.

SPECIAL ASPECTS OF COMPARATIVE ASSESMENT OF POTATO VARIETIES OF

GLOBAL GENE POOL IN FOREST STEPPE OF NOVOSIBIRSK PRIOBYE

'R.R. Galeev, 'P.N. Potapov, 2A.I. Murzin, :N.A. Potapov, 'S.S. Potapova

'Novosibirsk State Agrarian University, Novosibirsk, Russia
2CJSC Agricultural Enterprise “Michurinets”, Izdrevaya Village, Novosibirsk Region, Russia

SLLC Agrotechnology Firm “Agros,” Novosibirsk, Russia
E-mail: rastniev@mail.ru

Keywords: potato, variety, growth and development, yield, tuber quality.

Abstract. We present results of the comprehensive assessment of potato varieties of different ripeness groups
in conditions of grey forest semi-loamy soils in forest steppe of Novosibirsk Priobye. We researched six early,
eleven medium-early and eleven medium maturing potato varieties. In general, all the varieties represented the
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latest domestic breeding achievements, as well as the best examples of Siberian breeding scientists. We mainly
picked foreign varieties as standards, which are in high demand in Russian farm units: Rosara (early) and Gala
(medium-early). For medium maturity varieties — Siberian variety Tuleevskii was chosen as the standard. The aim
of our research was to perform a comprehensive assessment of different maturity varieties of global gene pool in
the conditions of the forest steppe of Novosibirsk Priobye. The research was held in 2023—2024 in conditions of
drained forest steppe soil and climate area. In order to fulfill the research objectives, we explored special aspects
of growth and development of different potato varieties, dynamics of tuber forming and taste test and marketability
assessment of tuber qualities. The trials were established in crop rotation — one-year fallow — potato — cabbage
— carrot. Research was held on the trial fields in CJSC Agricultural Enterprise “Michurinets” in Novosibirsk
region of Novosibirsk district. Research was held in accordance with VNII of potato farming. The trial fields soil
is grey forest with the organic matter content — 3.7 %, and slightly acidic reaction with pH — 6.2. Nitrate nitrogen
concentration — 12 mg/kg, labile phosphorus — 14.3 mg/100 g and exchangeable potassium — 10.6 mg/100 g of
soil. Weather conditions in the years when the trials were held were markedly different in temperature and sum of
precipitation. In 2023 the sum of precipitation during vegetation period equaled to 273 mm and in 2024 it reached
309 mm. It was established that according to the yield of early varieties during lifting at the end of August, variety
Gulliver stood out with 25.8 t/ha, which is 18 % higher than the standard variety Rosara and variety Terra — 23.6
t/ha. During lifting at the end of September maximum addition to the standard was 19 % for variety Terra with
the yield of the standard — 24.3 t/ha. In terms of marketability of tubers, the most distinguished varieties were
the variety Una — 87 % and Terra — 84 %, standard (Rosara) showed 70 %. Medium maturing varieties were
accounted at the end of August, the standard Gala yield equals to 24.6 t/ha and varieties Sadon — 25.0 t/ha, Variag

—26.9 and Samba 26.8 t/ha.

Kaprodens sBnsiercst BaXHOM MPOIOBOIBCTBEH-
HOM, TEXHUYECKON 1 KOPMOBOH KynbTypoii [1, 2]. B
HACTOsIIee BpeMs IIPUMEHAEMble HHHOBALIMOHHbIE
TEXHOJIOTUM HAIlEJIEHbl HAa PACIIMPEHHE aCCOPTHU-
MEHTa NPOAYKIUHU U3 KIyOHel kapTodens, B TOM
YHCIie U MPOAYKTHI TepepabOoTKu, YUIICHI, CyX0e
KapTodenbHOe MIOPe U 3aMOPOKEHHBIN KapTodhenb
[3-5]. CymiecTBytomniye MHHOBAIIOHHBIE TEXHOJIOTUN
nepepadoTKH KapTo(eTbHOTO KpaxMalia 3HAYUTEILHO
paclIupsAOT BOBMOXKHOCTH €0 UCIIOJIb30BaHUS B
LEJISX TOJTyYeHUS BBICOKOKaYeCTBEHHOW MPOAYKIMU
MEIUITUHCKON B (hapMaIreBTHYECKON POMBIIIUICHHO-
CTH, a TaKKe MPU U3TOTOBJICHUH YIIAaKOBOUHBIX MaTe-
puanoB, ObICTpopasararouieiics: Tapbl, KOHTCHHEPOB,
OIHOPA30BOM TIOCYIIBI ISl OBICTPOM MX YTHIIU3AIIHH,
YTO Ba)KHO B DKOJIOTHYSCKOM acmekre [6—9]. s
MEPCIEKTUBHOTO YBETUUEHUS YPOXKANHOCTH KapTo-
(dens HeoOXoauMo B ycnoBusx 3anaanoi Cudupu
M3bICKaHUE MEPCIIEKTUBHBIX cOpTOB KapTodens [10,
11]. Copra kapTodens CymecTBeHHO Pa3IndaloTCs
110 CPOKaM CO3PEBaHMUsI, 0 YCTOWYMBOCTH K (puTO-
[aTOT€HAaM U BpEIUTENsIM, TpeOOBaHUM K YCIIO-
BUSIM BHEIIHEH Cpe/ibl U JIEMEHTaM arpOTEeXHUKHU
[12—15]. B at0ii cBsi3u 0c000 BaxkHO pa3zpaboTarhb
KOMIUIEKCHYIO aJJallTUBHYIO 3Hepropecypcocoepe-
TaOIYI0 SKOJOTMYECKH O€30IaCHYI0 TEXHOIOTHIO
BO3/IENIBIBAHUS KapTO(hessl B aCIEKTE MOBBIILICHUS
€ro ypo:XKaifHOCTH, XOPOLIETro Ka4yecTBa U BBICOKOM
coxpanHocTH npoxykuuu [16—-18]. ITpu atom copro-
H3yYeHHUE UMEET 0COOYIO0 POJIb B TOI00PE COPTOB
KapTodes Ui Co3/1aHusl KOHBeHepa MOCTyTICHUS
MPOAYKIIMY JAHHOH KYJIBTYPBHI.

Llenb uccaenoBaHMs 3aKII0YACTCA B KOMILIEKC-
HOM OIIEHKE COPTOB KapTo(est pa3HbIX TPYIII CIie-
JIOCTH MHPOBOTO TeHO(POH/1a TPUMEHUTEITBHO K
ycioBusM Jiecocten HoBocubupckoro [Ipno0Ossi.

JIst TOCTYIKEHUS ITOCTAaBICHHOM 11eJIU OBLIH
BBIJICTICHBI CJICAYIONINE 33]]au: U3YIHTh OCOOCHHO-
CTH pOCTa U Pa3BUTHUS Pa3HBIX COPTOB KapTodes,
M3Y4UTh TUHAMUKY KITyOHE0Opa30BaHMs, BBITIOIHUTH
JIETYCTAIIMOHHYIO OIICHKY KauecTBa KITyOHEH.

Uccnenosanus nposoaunu B 2023-2024 rr. B
YCJIOBHSIX MTOYBEHHO-KJIMMATHIECKOU 30HbI IPEHU-
POBaHHOM JIECOCTEIH.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

OObeKTOM uccre10BaHus ABISUTUCH COpTa KapTo-
Gernst Tpex rpymil CeIoCTH: paHHUE, CpeTHEPaHHUE
U cpeqHecrenble. B kauecTBe cTanmapTa rmo Kaxaon
TpyIIIe CIEeNIOCTH BBIOPAaHbI COPTA, MMEIOIINE HAM-
GosbIIIee pacpoCTpaHeHHe B X035CTBaX pernoHa:
Pozapa (pannwuii), ['ana (cpennepannunii) u Tyne-
eBCKUH (cpeaHecnenblii). 3aKiajiKa onbiTa Oblja
OCYILECTBJIEHA B CEBOOOOPOTE: Map YUCTHIN — KapTo-
e — Karmycra — MOPKOBB Ha CEpOii JIECHOI TIOUBE.
Mecto npoBeieHNs NCCIEIOBAHNIN — OTIBITHBIE TTOJIS
3A0 CxIT «Muuaypunern» HoBocubupckoro paiiona
HoBocubupckoii o61acTy.

OMNBIT BBIIOJHSAIN B MIOJHOM COOTBETCTBHH C
METOIMYECKUMHU PEKOMEHJALUAMU T10 TPOBEIECHUIO
TIOJIEBBIX OTBITOB C KyJIbTypoii kapToderns (BHUN
KapTo(eabHOro X035 CTBA).
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[TouBa OMBITHBIX YYACTKOB cepas JecHas Ha
OeckapOOHATHOM CYTJIMHKE TIPU CONEPIKaHUH TY-
Mmyca 3,7%, xapakTepu3oBaiach cI1aboKUCION pe-
aknueit npu pH 6,2. KoHrieHTpaiysi HUTpaTHOTO
aszota coctamisuia 12 Mr/kr, moasuxHoro pocdopa
— 14,3 mr/100 r u oomennoro kamus 10,6 mr/100 r
TTOYBHI.

B 2023 r. B ycl10BHSX 3KCTpEMaIbHO 3aCyILIN-
BOTO KJIUMaTa BO BPeMsI JJIMTEILHOTO EPHO/IA: Maid,
UIOHB U NIepBasi MOJIOBUHA UIOJISA, C TEMIIEPATypOi B
Mae 1 MIOHE B OT/EJIbHBIC JJHU B THEBHOE BPEMsI CBBI-
we 30 °C 1 NOBBILIEHHBIMU TEMIIEPaTypaMH HIOJISI
u aprycta. CymMMa 0CaJIkOB 3a TIEpHOJ BEreTalluu
Obu1a HIKE HOPMBI Ha 24 % u cocTaBmia 273 MM.

Bererannonnsiit nepuoa 2024 r. otnuvancs
MOBBIIICHHOH TeMIIEpaTypoil B HIOHE U HIOJIE U
KoJIeOaHUSAMH TeMIIEpaTyp B aBryCTe U CeHTsOpe.
[IpeBbilienne cyMMbl aKTUBHBIX TEMIIEpaTyp paB-
HO 194 °C. CyMMa 0caJkoB 3a IepUOJ BereTaluu
cocrasmia 309 Mm.

B omnbiTax BHINOIHAIN OMOMETPUYECKUE YUETHI
1o MeTojuKe [0CcynapCcTBEHHOIO COPTOUCTIBITAHUS
CEJIbCKOXO03scTBEHHBIX KyIbTYp [19]. Cratuctuue-
ckas 00paboTKa SKCIIEPUMEHTAILHOTO MaTepurana
BbITIONHsIach 110 b.A. JlociexoBy ¢ nmpuBiiedueHrEM
npukiaaaeix mporpamm SNEDECOR [20].

PE3VJILTATBI HCCJEJOBAHUI M UX
OBCYKJIEHUE

B ombitax 2023-2024 rT. B yCIOBUSIX TTOYBEH-
HO-KJIMMaTUYECKOI 30HbI APEHUPOBAHHON CEBEPHON
necocrtenu npenropuit Hoocubupckoro [Mpro6ns
MPOBOJMIIOCH U3y4EHHE OCOOCHHOCTEH pocTa U pas-
BUTHS COPTOB KapTOoQess pa3HOH TPYyMIIbI CIIEIIOCTH
MupoBoro renodonma. Ha cepoii gecHoit cpemne-
CYIJIMHMCTOM MOYBe ONbITHBIX yyacTkoB 3A0 CxII
«Muuypunern» HoBocubupckoro paitona Hosocu-
OupcKoii 001aCTH OLIEHUBAIM OCOOEHHOCTH POCTa U
Pa3BUTHS pAHHUX, CPEIHEPAHHUX U CPEHECTIEIBIX
COpPTOB KapTo(ers ¢ NCTIOIb30BAHUEM COBPEMEHHOM
KOJUIEKLIUHM OT€YECTBEHHON CEJIEKLIMH U JTyYIINX
CTaHJapTOB MUPOBOTO TreHo(doH a.

ITokazaHo, 4TO B yCIIOBUSAX CEpOil IECHOU cpei-
HECYINIMHUCTOM MOUBBI ONBITHBIX yyacTKoB 3A0 CxII
«Muuypuren» HoBocubGupckoro paiiona no paHHuM
copram KapTodes BEISIBUINCH CyIIIECTBEHHbIE pa3-
au4us B TeMnax kiyoHeoOpasosanus. I1o BeicoTe
pacteHuii He ObUTO paBHBIX copTy Muika — 71,2 cm
pu 67,5 cM y crannapra copt Pozapa. Copra Jle-
renga, Teppa u I'yiuinBep 3HaYUTEIBHO YCTYAIN
10 TTapaMeTpaM BBICOTHI CTaHJapTy, copra FOHa u
Jlerenia umenn Nokas3areiau Ha yYpOBHE CTaHIapTa.

V BCEX M3YUEHHBIX PAHHHUX COPTOB K TPETHEH eKaie
ceHTI0pst HaOIOATI0Ch €CTECTBEHHOE OTMUPAHUE
00TBBI. B KOHIIE aBrycTa MakcUMallbHasl Macca Ofi-
HOTO KITyOHsI OblTa HanbomnbIel y copta ['ymsep n
HOna — o 86 1, uto Ha 72 % BbImIe cTangapra. Copt
Jlerenja o Macce OJHOTO KJIIyOHS CyIII€CTBEHHO
ycrynan cragaapry. [Ipu yuere ypokas B KOHIIE
ceHTs0ps (25.09) mo macce oHOTO KITyOHSI BBIJIC-
ek copra I'ynnusep u Teppa coOTBETCTBEHHO
mo 110 u 108 r mpoTtus 62 Ty copTa-cTaniapra.
Coprt Jlerenaa umen kiayOeHb MEHbILIE CTaHIApTa
B 1,2 paza. [1o macce ToBapHOTO KIIyOHS ClenyeT
BbIIEIUTH copTa ['ymusep — 176 1, Teppa — 156 1,
Mumka — 139 r ipu 96 Ty cranmapra (Pozapa). I1o
YPO>KafHOCTHU B KOHIIE aBIyCTa CJIE€AYeT OTMETUTh
copt I'ymnusep 25,8 1/ra, uro Ha 18 % BbIlIe CTaH-
Japra, a Takxke copra Teppa — 23,6 1/ra npu 22,6 T/ra
y crangapta. Ha ypoBHe cTannapra ypoxkailHOCTh
onuta y coproB FOna u Teppa. Copra Jlerenna u
Muiiika CyIecTBeHHO YCTYNaJI CTaHAapTy IO BBIXO-
Iy panHel npoaykuuu. [Ipy okoHUaTeTbHOM yuere
YpOXaHOCTH 25 ceHTIOps BBIACISLTICH copTa Teppa
(mpubaBka k crangapty 19 %) u FOna — 12 % npu
24,3 1/ra'y ctannapra. [lo ToBapHOCTH KIyOHEH
B KOHIIE CEHTSOps He ObUIO paBHBIX copTy FOHa —
87 % u Teppa — 84 % nipu 70 % y cTtangapra — copT
Pozapa. ¥V copra I'ynnuBep ToBapHOCTH ObLIIa Ha
YpOBHE CTaHJapTa.

[lo cpennepanHrM copTamMm MaKCUMaJIbHOU BBI-
COTOM oTIMYaiIuchk copra Bapsr u Apusns no 72,4 cm
npu 62,7 cMm y cranjapra copt ['ana. Copra Canon,
Cropnpus, 3ym6a, Bapsr, Apusib, Camba umenn
BBICOTY HIDKE CTaHJapTa. B meprnos okoH4YaTeIbHOro
yuerTa ypoxkast 25 ceHTA0ps HaJl3eMHasi Macca OTCyT-
CTBOBAJIa B CBSI3U C OTMHpaHueM y copToB Calbca u
Masik. [1o cpeaneit macce ofHOTO KIIyOHS B KOHIIE
aBryCTa MaKCHMaJbHasi Macca Habloanack y copra
3ymb6a 125 r u Cagon 120 r mpu 56 Ty copra ['ana
(ctangapr). Copra Apmana u OCETUHCKUN UMENH
Maccy KiyOHs 3HaUMTEJIbHO HUKE cTaHjaapra B 1,7
u 2,0 pa3a coorBeTcTBeHHO. [Ipu yoopke B KOHIIE
CEeHTA0Ps MaKCHMaJbHasi Macca OJHOTO KIIyOHs ObLIn
y crangapros Canbca — 110 r u Bapar — 130 r npu
67 r y ctangapra ["ana.

Copt OceTHHCKUI IMeN Maccy KIyOHs HIDKE
crannapra. [lo cpeaneii Mmacce ToBapHOTO KIIyOHS B
KOHIIE CEHTA0PsI OKa3aTel CTaH1apTa MPEeBOCXO/IH-
mu copra Camba B 1,5 paza, 3ym6a — 1,4, Cagon — 1,3
paza. Copra Apmana u ocobeHHo OCeTHHCKHI UMENn
Maccy KiIyOHel 3HaYUTeIbHO HUKE CTaHapTa.

B kon1e aBrycra y craggapra ['ana ypoxai-
HOCTH cocTaBmia 24,6 T/ra u'y coproB CagoH —
25,0 1/ra, Bapsr — 26,9, Camba — 26,8 1/ra. Huxke
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CTaHJapTa ypoxXaitHOCTh HaOII0/1a]1ach y COPTOB
Apmana u Ocerunckuii Ha 23 u 29 %. Ilo ToBapHO-
CTH KJIyOHEl CpeHepaHHUX COPTOB BBIIEISUIUCH B
koH1ie aBrycra Caznon — 58 u Bapsar — 50 % npu 45 %
y cranjapra ['ana. B xoHue ceHTs0ps Makcumalib-
HOI1 TOBapHOCTHIO 0Onananu Ki1yoHu coptos ["ana
(crarmapr) — 92 %, Camba — 84 % u 3ymba — 86 %
[IpY MUHUMAJIBHBIX 3HAYEHUAX y copTa OceTuH-
ckuii — 57 %.

[Ipu u3ydyeHun cpeaHecnenablX COpTOB CTaH-
JapToOM sIBIIsICA copT TyleeBCKuid U ¢ HUM CpaB-
HuBanuck 10 copToB oTeduecTBeHHOM cenekiuu. [1o
BBICOTE pacTEeHUH BblAeIsUIMCH copTa CeBepHOE
cusinue — 78,5 cm, Cantot — 73,0 ipu 72,8 cm y co-
pra TyneeBckuii. B KoHIIE CEHTAOPsT Macca OTHOTO
kIyOHst Obuia Bhtie y copta Kpaca Memepst — 158 T,
Cesepnoe cusinue — 132 r, EBnatuii — 138 rpu 112 1
y ctanjapra. Macca ToBapHBIX KIyOHel Oblia
Bblle y copra Kpaca Memeper — 160 ru 156 vy

copra EBnaruii npotus 121 r y crangapra Tynees-
ckuii. Hmwke crangapra Macca TOBapHOTO KITyOHS B
cpennem Obuta y copta Cunernaska 2016. ITo ypo-
JKalfHOCTHU CpPEJIHECIIEIIbIX COPTOB B KOHIIE aBry-
cta cineayet BoleauTh copta [lnams u Cokyp no
26,7 t/ra mpu 22,8 1/ra y cranaapta — copt Tyie-
eBckuid. Huke crannapra oTMedueHa ypokalilHOCTh
y cienyoomux coproB: I'pann Ha 26 %, Cunernasz-
ka 2016 — 39 % u Camor Ha 86 %. [Ipu utorosoit
yOopke He ObIIO paBHBIX copTaM 3narka — 31,9 1/ra,
I'pang — 31,4 1/ra, Ilnams — 30,9 1/ra npu 30,6
T/Tra 'y ctannapra — TyneeBckuii. [To ToBapHOCTH
KJIyOHEH B KOHIIE CEHTsA0psI MaKCUMaJIbHbIE 3Ha-
yeHus O6b11H y coproB CeBepHoe cusinue — 89 %,
Kpaca Memeps! — 87 % u EBnatuii — 84 % npotus
79 % y crannapra — TyneeBckuil. MeHblle cTaH-
JlapTa TOBapHOCTh OTMEeYeHa y copToB CHHerna3ka
2016 — 69 % (tabmn. 1).

Tabnuya 1

dopMupoOBaHUE YPOKas COPTOB KapTodesisi pa3HbIX rpynn cuegoctu. Cpennee 3a 2023-2024 rr.
Yield development of potato varieties of different maturity groups. 2023-2024 average

Cpennsist Cpennsist mac-
Copr [Hara | Beicora, cM | Macca OHO- | ca TOBapHOIo | YpokaiHOCTb, T/Ta ToBapHOCTB, %
ro KIyOHs, T KITyOHS, T
1 2 3 4 5 6 7
Pannue
Po3apa (cran- 29.08 67,5 50 85 22,6 30
Aapr) 25.09 - 62 96 24,3 70
29.08 60,8 86 132 25,8 53
I'ynnusep
23.09 - 110 176 26,2 72
29.08 67,8 36 108 19,6 42
Jlerenna
25.09 - 51 130 24,6 79
29.08 62,7 76 125 23,6 78
Teppa
25.09 - 108 156 27,2 84
29.08 71,2 68 108 17,6 47
Muunika
25.09 - 107 139 26,2 78
29.08 67,2 86 115 23,2 72
IOnHa
25.09 - 102 138 26,5 87
Cpeonepannue
29.08 40,6 56 98 24,6 45
l'ana (cranmapr)
25.09 62,7 67 109 25,9 92
29.08 46,5 70 120 25,0 58
Canon
25.09 58,4 98 138 27,8 76
29.08 53,8 70 102 12,9 48
Cropnpus
25.09 60,3 85 128 20,5 82
29.08 61,8 102 125 22,0 83,5
3ymba
25.09 56,2 105 143 24,0 86
29.08 72,4 68 126 26,9 52
Bapsr
25.09 62,4 130 138 30,9 79
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Oxonuanue maon. 1

1 2 3 4 5 6 7
29.08 69,2 72 120 20,3 79
Canbca
25.09 - 110 123 24,0 67
29.08 72,4 62 136 22,4 49
Apuainp
25.09 423 69 123 24,2 72
29.08 56,4 80 138 26,8 49
Cam0Oa
25.09 39,6 92 145 28,1 84
29.08 63,2 76 116 21,3 42
Masx
25.09 - 96 132 23,9 69
29.08 66,2 49 96 20,3 47
Apmana
25.09 62,4 81 105 24,0 70
. 29.08 492 28 63 17,2 38
OCeTUHCKHI
25.09 58,6 52 89 20,3 57
Cpeonecnenvie
TyneeBc[(Hf/i 29.08 72,8 69 106 22,8 41
(cranpapr) 25.09 42,6 112 121 30,6 79
. 29.08 62,4 96 116 20,3 56
EBnaruii
25.09 38,6 138 156 28,7 84
29.08 59,6 76 135 26,7 39
ITnams
25.09 424 135 140 30,9 80
29.08 67,8 98 158 23,7 57
Kpaca Mewepst
25.09 56,2 158 160 28,1 87
CesepHoe 29.08 78,5 67 124 14,6 62
CHUSTHHUEC 25.09 60,1 132 145 26,2 89
29.08 70,1 68 121 26,7 49
Cokyp
25.09 48,5 102 136 28,7 86
29.08 67,8 62 105 25,6 44
3narka
25.09 56,2 109 130 31,9 85
CuHenIaska 29.08 62,7 56 76 19,6 36
2016 25.09 49,2 101 98 24,7 69
29.08 68,4 70 98 24.5 48
I'pann
25.09 52,1 96 130 31,4 82
29.08 72,3 80 129 22,8 50
dnarman
25.09 60,1 120 137 28,9 76
29.08 73,0 58 58 19,5 47
Camot
25.09 61,2 92 132 20,9 75
29.08 1,76 5,91 7,23 0,89 3,12
HCP
05 25.09 2,38 4,23 5,68 1,16 2,25

BakHpIM 1okasaTenieM KauecTBa COPTOB KapTo-
(ens sBIsETCA NeTyCTallMOHHAS OLIEHKA KITyOHEH.
Hamu nokasaHo, cpeiu paHHUX COPTOB I10 BKYCY
OTBapHBIX KJIyOHEH BbICOKHE Oaliibl HIMEIH copTa
Pozapa (crangapr) u FOna — nmo 7 npu 5 Gannax
y copta Mumika. I[To BKycy >kapeHbIX Ki1yOHEel He
Ob1T0 paBHBIX copTy Po3apa — 7 6amos. Hapsiy ¢
3THM OILIEHUBAJIOCH KAY€CTBO BAPEHOTO KapTodes
T0 apaMeTpaM KOHCUCTEHIINH, My4YHUCTOCTH, BOJS-

HHUCTOCTH U Pa3BapHBAEMOCTH, a TAKKE IOTEMHEHNE
MSKOTH CBIPBIX U BapeHBIX KIIyOHeil uepe3 1 4 u
yepe3 24 4. [1lo cymmapHO# olieHKe HaubobIee
KOJIMYECTBO OAJIJIOB CPeId PAaHHUX COPTOB OBLIO Y
coptoB Jlerenna — 63, Mumika — 57 ipu 55 6ammax
y copra-ctangapra Pozapa. [1o cpennepannum co-
pTaM cieyeT BBIIEIUTh [0 BKYCY OTBApHBIX KITyO-
Hel copT-ctanmapt ['ama — 6 6amioB u 5 6aIoB y
copra 3ymb0a. Ilo BKycy >kapeHbIX KIyOHEel Takxke
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MaKCHMaJIbHBIN TTOKa3aTesb Obl1 y copra ['ama — 7
6amos. [1o 5 6ammoB y coproB Bapsr u Apmana.
MaxkcumalbHBIH 02T CyMMapHOH OIEHKH CpeTHe-
paHHUX COPTOB OTMEUYEH y copTa-cTtaHaapra ["ana

— 61 u copra 3ymba — 57. Y cpenHecnensx COpTOB
HanOONBINH 0aJUT 110 BKYCY OTBapHBIX KIYOHEH y
copra 3narka — 8 u Cunernaska 2016, Epnatuii u
I'panT Mo 6 GaytoB (Tabdd. 2).

Tabnuya 2
Jerycranuonnasi oueHka kjiyOHeil pa3HbIX copToB KapTodens. Cpeanee 3a 2023-2024 rr.
Taste test assessment of different potato varieties. 2023-2024 average
Kauecrso saperoro [Toremuenue msikotu, 6asmn = =
KapToders, bamt o 2
4 | CrIpbIx KITyOHEH Bap eH"‘i‘ % E‘
= g 2 § KITyOHEH o i ] 5
Copt g 3 § z 2 35 E 5 cero
g E 2 g § © § < 6amtoB
§ E E § Uepe3 | Yepe3 | Uepes | Uepes & £
.{2 < éa g lu 24 4 lua 24 4 % %
A o m
1 2 3 4 5 6 7 8 9 10 11 12
Pannue
Posapa (erai- |y 1 5 | ¢ | 9 6 6 6 7 7 55
JIapT)
I'ynnusep 4 3 8 3 8 3 7 8 4 6 54
Jlerenna 7 6 8 5 9 6 6 7 4 6 63
Teppa 4 6 9 3 6 6 5 4 4 5 52
Muiiika 3 4 9 2 9 6 6 7 5 6 57
Ona 5 4 6 2 9 7 6 7 7 6 53
Cpeonepannue
lana (cranmapt)| 6 4 9 3 9 4 9 4 6 7 61
Canon 4 3 9 9 9 4 8 3 4 6 55
Croprpus 4 2 8 6 9 6 9 5 4 3 56
3ymba 3 4 6 3 9 9 8 7 5 3 57
Bapsr 3 3 8 3 9 4 9 3 4 5 51
Canbca 5 4 9 8 8 3 9 4 2 1 53
Apuoib 3 3 9 9 7 3 2 7 2 3 51
Camba 3 3 9 6 9 2 9 3 3 2 49
Masik 3 3 8 6 9 2 8 3 3 3 48
Apmana 5 6 4 8 4 9 5 5 4 5 55
OceTtuHcKui 3 3 7 1 8 1 6 7 3 2 41
Cpeonecnenvie
(Tcﬂf;:sgﬂ 3 04|62 6 2 7 8 3 3 44
EBnaruii 3 2 8 6 7 7 55
Tlnamst 2 3 8 7 5 3 50
ﬁiﬁgpm 41318 |5 9 4 3 4 1 3 44
CC;:EEZ‘“ 30351 9 4 8 7 3 3 46
Cokyp 5 4 9 4 6 6 5 58
3narka 6 4 8 4 8 6 5 8 60
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Okonuanue maon. 2

1 2 3 4 5 6 7 8 9 10 11 12
Cunernaska
2016 5 4 9 4 8 4 9 8 6 6 63
I'pann 4 4 9 4 8 2 8 5 6 6 56
®dnarman 4 2 7 3 9 5 8 6 6 52
Camtor 5 4 9 5 8 4 9 4 6 61
HCP,, 2,26

IIpumeuanue. 1. bamiel npeCcTaBIeHbl COMIACHO METONNUECKUM YKa3aHUSM 110 TEXHOJIOTHHU CEJIEKLIMOHHOTO Ipolecca
kaprodens / Poccuiickast akaneMus CelbCKOX03IHCTBEHHBIX HayK; Beepoccuiickiii HayYHO-MCCIIEN0BaTEIbCKUNA HHCTH-
TyT KaprogenbHoro xo3sicrea uM. A.I". Jlopxa. — M.; Kosoc, 2006. — 42 c. 2. Yyer ypoxas — 25.09.2024.

[To BKycy >kapeHbIX KIyOHEH JTuaupoBai copT
EBnaruii — 7 6annos, copt 3narka — 5, CuHermnaska
2016, I'panx, dnarman u Camot uMmenu o 6 6a-
J0B mpH TPpEX Oaiax y crangapTta TyaeeBCKUH.
[To cymmapHOii oTIeHKe JeTyCTaIiu, OOJIBIIE BCETO
6aioB y copra Cunernaska 2016 — 63, 61 6amn y
copra Camtor u 60 y copra cuOUPCKOI CeneKIu
3narka npoTtus 44 6amioB y ctangapta TyneeBCKHid.

CnemyeTr OTMETHUTD, YTO B HKOJIOTUYECKOM HCITbI-
TaHUU COPTOB 85 % OBUTM OTEYECTBEHHOW CEIEKITNH,
B TOM YHCIIE CHOMPCKUX CENIEKIIHOHEPOB.

BbIBO/Ibl

1. B ycnoBusix cepoi JJIeCHOM CpeHECYTIINHU-
cToil nouBkl ecoctenu HoBocubupckoro [prodbs
MIpU OCTPOM JiepuuuTe aTMoc(PepHOi U MOUYBEH-
HOU BJIary B TEUCHHUE Masi, UIOHS U TIEPBON JICKa bl
nrorst 2023 u 2024 T. BeIsiBIIeHA () PEKTUBHOCTH
BBIpAIIMBaHMS COPTOB KapTOQEs TpeX IPyTIII CIie-
J0CTU (paHHUE, CPEAHEPAHHUE U CPEIHECIIEIIBIC)
OTEYECTBEHHOM CEJIEKIUU: 28 COPTOB, B TOM YHUCIIE
6 paHHUX, 10 11 cpenqHEepaHHUX U CpeIHECTEIIbIX.

2. OreuectBeHHble copta Teppa, FOuna u I'yn-
JINBEP OTINYAIUCH BBICOKMMHU TEMIIAMH pOCTa U
pa3BuTHA, (OPMHUPOBAIH PA3BUTYIO JINCTOBYIO MO-
BEPXHOCTb, UTO CIIOCOOCTBOBAJIO UHTEHCUBHOMY
KIIyOHe0oOpa30BaHUIO U OPMUPOBAHUIO PAHHETO
ypOrkast BHICOKOKQYE€CTBEHHOM MPOIYKIMU KapTodes
Ha ypoBHe 21-27 1/ra.

3. YcranoBieHo, 4yTO Ipu yOOpKe B KOHIIE aB-
rycTa MakCUMaJlbHasl ypOKalHOCTb CPEIN PaHHHUX
COpPTOB BbIsIBIIEHA Y copTa ['yiuBep — ypoxkaiHOCTh
coctaBuia 25,8 1/ra (Ha 18 % Beie cranaapra Po-

3apa) u copra Teppa — 23,6 1/ra. [Ipu npoBeaeHnu
yOOpKHU B KOHIIE CEHTSIOpsi HaubobIas npudaBka
K CTaHJIapTy omnpezeneHa y copra Teppa —Ha 19 %
npu ypoxxaitHocTH cranaapra 24,3 1/ra. 1o ToBap-
HOCTHU KiIyOHel Beiaensuinch copra FOna — 87 % u
Teppa — 84 % nipu 70 % y copra-cranaapra Pozapa.

4.V cpenHepaHHUX COPTOB IPHU YOOPKE B KOHIIE
aBrycra y cranaapra — ['ana ypoxkailHOCTh paBHa
24,6 1/ra, y coproB Canon — 25,0 1/ra, Bapsr — 26,9
u Camba — 26,8 1/ra. MakcUMaIbHYO TOBAPHOCTh
uMenu kiryoHu coptoB [ama — 92 % (ctanmapr),
3ymba — 86 % u Camba — 84 %.

5. MakcumaipHas ypoKailHOCTb CpeJHECTIENBIX
COpPTOB OTMEUYEHA y copTa CUOUPCKON CeNeKInn
3narka — 31,9 1/ra, I'pasag — 31,4 1/ra u [lnams —
30,9 1/ra npotus 30,6 T/ra 'y cranaapra — Tynees-
ckwuii. [To ToBapHOCTH KITyOHEH B TIeprof yOOpKHU
ypOKasi MaKCHMaJIbHBIE MTOKa3aTe! ObLIIH Y COPTOB
Cesepnoe cusinue — 89 %, Kpaca Mewepsr — 87 %
u Esmaruii — 84 % nipu 74 % y cTraHmaprta copTa
TyneesBckuil.

6. O1eHKa JeryCTalMOHHBIX KaY€CTB PAaHHUX
COPTOB KapTodes MO3BOIIIA BBISIBUTh, YTO IO
BKYCY OTBapHBIX KJIyOHEH BBIIIE TTOKA3aTeIN y CO-
proB Po3apa (crangapt) u FOHa, o BKycy *apeHbIX
KiyOHeii — copt Pozapa. 1o cpennepannum copram
nomuHUpoBanu copta ['ana u 3ym0Oa, a Takxke xape-
HBIX KIIyOHe# — copt ['ana. ¥V cpennecnensix copToB
MaKCUMAaJbHBIN 0aJl 10 BKYCY OTBapHBIX KIyOHEH
Ob11 y copToB 3narka u Cunernaska 2016, sxapeHbIX —
EBnarwuii, 3naTka u Cunernaska 2016.

Pa0oTa BBINIOIHEHA B paMKax HAyYHO-TEXHOJIOTUICCKON
npobnemsl ®HTII «Cenekims 1 ceMEHOBOICTBO KapToders».
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XOSHﬁCTBEHHUO-BI/IOJIQFI/I‘IECKAH OIEHKA T'MBPHU/JHBIX ®OPM BUIITHHA
BOUJIOYHOMU B YCJIOBUAX OPIOBCKOU OBJIACTH
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s uurupoBanusi: XossaiicmeeHHO-0uonI02uYecKas ONeHKa THOPUIHBIX (OPM BHIIHU BOIMJIOYHON B YCIIOBHUSX
Opmnosckoit obnactu / A.A. I'ynsesa, T.H. Bepnosa, A.A. I'anskoa, .H. Edpemon // Bectnuk HI'AY (Hoocu-
OHMpPCKUIl TOCYIapCTBEHHBIN arpapHbIid yHHBEpcHTET). — 2025. — Ne 1(74). — C. 30-39.—DOI 10.31677/2072-6724-
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KioueBble cJI0Ba: BUILHS BOWIOYHAS, THOPH/I, YPOIKAHHOCTB, IIBETCHHUE, IJIOOHOLICHHE, KOKKOMHKO3, MOHUIIH-
03, 00I1Ie€ COCTOSHHE.

Pedepar. 3a0auu uccrnedosanuii, npedcmasieHHblX 6 OaHHOU pabome, 0amb KOMUIEKCHYIO OYEHK)Y X035l
CMBEHHO-OUONOUYECKUM NOKA3AMENaM 2UOpU008 GuHY 60U104HOU 8 ycaosuax Opnoeckoi obracmu. /lannas
KyIbmypa npeocmasisem 601bulol meopemudeckull U npaKkmudeckutl unmepec 6 pecuone. B cessu ¢ smum ume-
emecst HeobX00UMOCIb XO3SAUCMBEHHO-OUONIO2UHECKOU OYeHKU SUOPUOHBIX (OopM, KOMOPAs NO3601UM 6 NOTHOU
Mepe peanuzosams adanmueHocmy 6otnounol euunu ¢ Oprosckoti obnacmu. Mecmo npoeedenus ucciredosa-
nus — Beepoccutickuii HUH cenexyuu nnoooswix kynemyp (BHUHUCIIK), pacnonosicennwiii 8 Opaosckom myHuyu-
nanviom oxpyee Opnogckoii oonacmu. OyeHusanucy noxazamenu nPoOyKmMUSHOCMU (YPodICaliHOCMb U Cmenenu
yeemenust U NI0OOHOULCHUS), YCMOTUYUBOCNb K SPUOHBIM OONE3HAM (KOKKOMUKO3 U MOHUIUO3), a Makdice oduyee
cocmosnue pacmenuil. [Ipedcmagnennvle uccied08anus npogooUnUcy Ha basze rabopamopuu cenekyuu, Copmo-
U3YUeHUs U COPMOBOL AZPOMEXHUKU KOCMOYKOBbIX KYIbmyp 0aHHo20 uncmumyma 6 nepuoo ¢ 2019 no 2024 ze.
Obvexmamu uccie008anUs AGIANUCH CeMb SUOPUO08 BUULHU BOTLIOYHOT, NOJYYEHHBIX NYMEM C80O00H020 ONblie-
HUs ¢ hopmamu BUUHU BOTIOYHOT U3 2eHeMUYeCKoU Konekyuu rabopamopuu. I1o ypooicaiinocmu nyduiue pe3yib-
mamul 6vL1U noryuenst y eubpudnvix gopm 88601 u 88599, y komopwix ypooicaiinocms cocmasuna 6,9 ke/oep. u
8,1 ke/oep. coomsemcemeenno. I1o Komniexcy dice uzyuaemvix Xo3acmeeHHO-0UOI02UYeCKUX nokasameiel cpeou
usyuaemMvlx eubpud06 SUUHYU SOUNOYHOU HAULYHWMUM 00pazom nposeuiu ceds 2udbpudvt 88599, 88596 u 88600.
Taxorce 6vin gbINONHEH KOPPETAYUOHHDLI AHATU3Z XO3AUCMBEHHO-OUONOSUYECKUX noKazameneil 2ubpuoHvix Gopm
BUUWIHU BOTIOYHOU U PATUYHBIX NO20OHO-KAUMAMUYECKUX NOKA3amenell paccmampugaemozo nepuood. buiio
YCMAaHo8IeHO, YUMo Hauboiee CUNbHO HA XO3AUCMBEHHO-0U0N02UYeCKUe NOKA3amenu 60UN0YHOL 8UULHU NOGTUSLIU
makue nokazamenu, KaK cpedHsisi memnepamypa espais, mapma, anpenis, a maxdice CpeoHsiss memMnepamypa
anpens — uronsi.

ECONOMIC AND BIOLOGICAL EVALUATION OF HYBRID FORMS OF NANJING
CHERRY IN THE ORYOL REGION

A.A. Gulyaeva, T.N. Berlova, A.A. Galkova, I.N. Efremov
Federal State Budgetary Scientific Institution Russian Research Institute of Fruit Crop Breeding, Oryol, Russia
E-mail: gulyaeva@orel.vniispk.ru

Keywords: Nanjing cherry, hybrid, yield, flowering, fruiting, coccomycosis, moniliosis, general condition.

Abstract. The objectives of the studies presented in this paper are to provide a comprehensive assessment
of the economic and biological indicators of Nanjing cherry hybrids in the Oryol Region. This crop is of great
theoretical and practical interest in the region. In this regard, there is a need for an economic and biological
assessment of hybrid forms, which will fully realize the adaptability of Nanjing cherry in the Oryol region. The
location of the study is the Russian Research Institute of Fruit Crop Breeding (VNIISPK), located in the Oryol
Municipal District of the Oryol Region. Productivity indicators (vield and degree of flowering and fruiting),
resistance to fungal diseases (coccomycosis and moniliosis), as well as the general condition of the plants were
assessed. The presented studies were carried out on the basis of the laboratory of breeding, variety testing and
varietal agricultural technology of stone fruit crops of this institute in the period from 2019 to 2024. The objects of
the study were seven hybrids of Nanjing cherry obtained by free pollination with forms of Nanjing cherry from the
genetic collection of the laboratory. In terms of yield, the best results were obtained for hybrid forms 88601 and
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88599, whose yield was 6.9 kg/tree and 8.1 kg/tree, respectively. According to the complex of studied economic and
biological indicators, among the studied hybrids of Nanjing cherry, hybrids 88599, 88596 and 88600 showed the
best results. A correlation analysis of the economic and biological indicators of hybrid forms of Nanjing cherry
and various weather and climate indicators of the period under consideration was also performed. It was found
that the economic and biological indicators of Nanjing cherry were most strongly affected by such indicators as
the average temperature of February, March, April, as well as the average temperature of April — July.

Bunins Botinounas (Cerasus tomentosa Thunb.),
WK, KaK MPUHATO B COBPEMEHHOM KIIacCU(HUKAIIH,
MUKPOBUIITHS BownouHas (Microcerasus tomentosa
(Thunb.) Eremin et Yuscev.), OTHOCHTCSI K TIOAPOY
Prunus Lithocerasus cemeiictBa Rosaceae. Bunns
BOWJIOYHAsI — 3TO MEPCIIEKTUBHAS TUI0JI0BAsI KYJIBTYpa,
KOTOpast UMeeT OOJIBIIIOE 3HAYCHHUE B CaIOBOJICTBE
[1]. HaubGonbmiee pasnoodpasue BumoB poaa Cerasus
MOXXHO HaiiTh B Kutae, KOTOpbIN SBIASETCSA pOAUHON
3TOrO pacTeHus. B 1Kol Npupoe BUIIHSA BOMIOUHAS
BcTpeuaercs B Kutae, Kopee u Monronuu. Onna-
KO OHA TaK)Ke YCIELIHO KYJIbTUBUPYETCS B cajax
ymepenHoro nosica Esponsl 1 CeBepHoit AMepuku
c cepenuubl XX B. [2]. B Anonun, Kutae, Kopee u
Ha Jlanpaem BocTtoke Poccun, B yactHoCcTH B Xaba-
poBckoM u [IpuMopckoM Kpasix, BULLIHS BOMJIOYHAs
LIMPOKO pacnpocTpaHeHa. OHa Takke NepcrleKTUBHA
JUISL BBIPAIIMBAHUS B CYPOBBIX YCIOBUSIX KaHAJICKUX
npepuii u Ha ceBepe CIIA [3]. B Poccuu Butns
BOIIOUHAs Oblia BBe/ieHa B KyabTypy B 1930-e rr. Ha
tore Cpenneit Cubupu oHa J101roe BpeMst Oblila OUeHb
MONyJsIpHA CPEAN MECTHBIX JKUTEJIEeH U 3aHUMalia
MEPBOE MECTO IO IJIOIIAAN CPEU BCEX BUJOB BUILIEH
n mukposueH. Onnako B 1990-e rr, ¢ pazButuem
KYJIBTYpBI a0pUKOCa M CIUBBI, HHTEPEC K BUITHE
BOMJIOYHOH B ATOM PETHOHE CHU3HJICS, ¥ OOJbIIas
4acTh HACAXJACHUM ObLTa BhIKOpUEeBaHa [4].

Buins BoiioyHas — 3TO OUILIOUAHBIA BUL
(2n=16). OHa MOXET pacTu B CaMbIX Pa3HBIX yCIIO-
BHsIX OJ1aroziapst CBO€i 3KOJOrMyeCcKon IacTUIHOCTH
1 XOpOIIEH MOPO30CTOMKOCTH. Ee apearn oXBaThIBacT
TeppUTOpHIO OT OeperoB Tuxoro okeaHa 1o [ mmasnaes
u ropaoro Typxkecrana B llenTpansHoit Azuu [5].
B Poccuu BuiiHA BoiiIoYHAs SIBASETCS KyJABTUBUPY-
eMbIM pacTeHueM. Bee ee mpupoaHble Momyisuum —
9TO OIMYABIINE BUILIHU, KOTOpBIE Ionanu B EBponeii-
CKYIO 9acTb cTpaHbl yepe3 [Ipumopckuii kpait 6onee
150 ner nazaz. M3-3a cBOel AUIIIONAHOCTH BUILHS
BOWJIOYHAs JIETKO CKPEIIUBAETCS C HEKOTOPBIMU
BHJIaMH CITUBBI, IEpCHKa U abpukoca [6].

IInox BOMJIOYHOW BUIITHU — 3TO MIAPOBUHAS
KOCTSIHKa naMeTpoM a0 1 cm. Bec sroaer cocras-
nsiet npuMepHo 1-5 1 IInogoHokKka KOpoTKasi, BCEro
0,3-0,5 cm mmHo#. Koctouka menkas. Okpacka
IJI0/I0B MOXKET BAPbUPOBATHCS OT CBETIO-PO30BOI0
JI0 KOpaJJIoBO-KpacHoro 1sera. Ha 3pensix srogax
3aMeTHO cnaboe omyiieHne. MsKOTh CouHasi, HexX-

Hasl, TUIOTHAS WUTH MATKas, C TPUATHBIM CJIaJIKO-
BaTO-KHUCJIOBAaThIM BKycoM [7]. B cocTaBe mnomos
conepxurtcs 8—10 % caxapoB, B OCHOBHOM IJTFOKO-
36l U PpyKTO3HL, a Takxke 0,8—1,2 % opranmueckux
KHCJIOT, TAKUX Kak si0j04Has u tuMoHHas. Kpome
TOT0, B HUX NPHUCYTCTBYIOT aHToLuansl (10 0,6 %),
katexunsl (0,3 %), maBonouns! (0,2 %) u npyrue
IIOJIE3HBIE BEIIECTBA. BUIITHA BOWIOUHAS 3aHUMAET
BTOPOE MECTO IOCJIE€ YEPELITHH 110 3HAUEHUIO caxa-
POKHCIIOTHOTO MHJIEKCa, KOTOPbIN cocTaBisieT 7,93.
OTO0 TOBOPHUT O OJIArONPHUATHOM COYETAaHUH CaXapoB
Y KHUCJIOT B €€ TUI0JaX, YTO MPUAAET UM BBICOKHE
BKycoBbIe KauecTBa [8]. ILnoasl BoinouHOM BHIII-
HU YCTOMYMBBI K JOKJIEBOMY PACTPECKUBAHUIO U
JIPY’KHO co3peBatoT. OHU Ooratbl BUTAMUHAMU U
JPYTMMU aHTUOKCHIAHTAMH, TAKUMHU KaK KapOTHH,
Butamunsl Bl, B2, C, D, E u auanus [9].

[To cBOMM OHMOIOTMYECKUM XapaKTepUCTUKAM
BUIITHS BOWJIOYHAS HE MOXET OTBUISTHCS CaMOCTO-
ATEJIBHO, TAK KaK B €€ IIBETKAX COAEPIKUTCS OOJIb-
10€ KOJIMYeCTBO HeKTapa. [1moasl 3Toro pacrenus,
KOCTSIHKH, CO3PEBAIOT 10 Bcel JymHe nodera. OHu
MOT'YT UMETh pa3HO00pa3zHyIo (popMy U CTENEHB OITy-
menus. M3-3a mioTHOTo pacmonokeHus: Ha modere
TUTO/TBI YACTO BHITVISAIST HEPOBHBIMH, C BMATHHAMH
cOoky [10]. Apeas pacipocTpaHEHHS BHIOB MH-
KPOBUILIHYU JJOBOJIbHO OOLIMPEH: OHU BCTPEUYAIOTCS B
EBpasuu, CeBepHoit AMepHKe U yacTUYHO B Adpuke
[11]. I'maBHBIM 0Opa30M BHIIHS BOIJIOUHAsI U3BECTHA
B BocrouHoit A3un. Ee ocHOBHOE pMeHeHne — ce-
JIKIMs KIIOHOBBIX TIO/IBOEB. MHOTIA ee HCToNb3yIoT
JUISL YIIy4YIIEeHUs COPTOB CIUBBI U JPYTUX MpeAcTa-
Burenei poxa Prunus [12—13]. OnHako ckpenimBa-
HUE C BUJaMU BUIIHU OOBIKHOBEHHOW M CTEITHOM
HEBO3MO)KHO U3-3a MX TeHETHYECKOM OTIaJIEHHOCTH.

Bumisio BOiI04HYI0 MOXKHO CUUTATh OMOUHIH-
KaToOpOM pa3n4HbIX 3a0oneBanuii. Ee nerko Bbipa-
IIMBAaTh U MPOCTO COAEPIKATh B YCIOBUAX TEIUIULBL.
CuMnTomMbl 60JI€3HEN COXPAHAIOTCA 1aKe MOCie
MOBTOPHBIX 3apakeHuit [14]. Ilomumo Toro, uro
IJI0/bl BUIIHU BOMJIOYHOM MOJIE3HBI, 3TO PACTEHUE
o0azaeT BBICOKUMH JIEKOPATUBHBIMU CBOHCTBAMHU.
[ToaToMy €ro MO>KHO BBIpAIIMBAThH KaK JEKOPATHB-
HBIM KyCTapHUK J1aKe B CYpOBBIX KJIIMMaTHYECKUX
ycaosusx [15]. BeipamuBanue BUIIHYA BOWJIOYHOM
OIpaB/iaHo Onarozaps €e CKOPOIUIOAHOCTH, BBICOKOM
€XEeroJHOM ypoKaltHOCTH, MOPO30yCTOMYUBOCTH U
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YCTOWYHMBOCTHU K KOKKOMHKO3Y [S5]. OcoOEHHO BasKHO
M3ydaTh X03HCTBEHHO-OMOIOTHYECKUE 0COOSHHO-
CTH BUILHU BOMJIOYHON NP BO3/AEIBIBAHUN €€ KaK
MHTPOIYKIMOHHOIO BU/IA B PErMOHAX, I7I€ OHA paHee
HE uMela pacupocTpaHenus. B 3Toil cBs3u uenbio
JaHHOW paboTHI SBJIAETCS U3yUEHUE XO3HCTBEH-
HO-OMOJIOTHYECKUX TPU3HAKOB THOPUIOB BUIITHU
BOIJIOUHOM B yclioBusiX OpIIOBCKOM 00JIacTH.

OBBEKTBI U METO/bI
NCCIEJOBAHUU

N3yuenus npoBOAKUIM Ha MIPOIOJHKEHUH IECTH
aet B 2019-2024 rr. Ha Hay4YHBIX y4yacTKax Jlaboparo-
PHH CETIEKIIUU U COPTOU3YUESHHUSI KOCTOYKOBBIX KYJIb-
typ BHUUCIIK B cooTBeTCTBUM C OOLIETPHUHATHIMU
Metoarkamu [16]. B kauecTBe 00bEKTOB HCCIIEIO-
BaHMsI OBLTN UCTIONB30BaHbI BhICayKeHHBIE B 2018 T
ruOpuHbIe POPMBI BUITHHA BOWIOYHOH, OTyYEHHbIE
Bo BHUMCIIK myTtem cBoGoaHOrO OnbuieHus: 88594,
88595, 88596, 88598, 88599, 88600, 88601. Cxema
nocagku — 5x3 M. Mexaypsiipsi U NPUCTBOJIBHBIE
II0JIOCHI HACAXKAECHUIN COIEPKATCs O] YEPHBIM I1a-
poM. DKcIiepuMeHTaJIbHbIE JaHHBIE 00padaThIBaIN
C UCIOJIb30BaHUEM CTAaTUCTHYECKUX METOMOB [17]
U cTatuctudeckoil mporpammsl Microsoft Excel.

PE3VJILTATBI HCCJEJOBAHUI M UX
OBCYKJIEHUE

]_—[J'I}I aHalin3a OBLIM WCITOJIH30BaHEI JaHHBIC O
NOrogHbIX U KIIMMAaTUYCCKHX YCJIOBUAX HA TCPPUTO-

pHH, TI€ BBIPAIIUBAINCH THOPU/IBI BUIITHH, B IEPHOJT
npoBenenus uccienopanuii (¢ 2019 mo 2024 r.).
IlorogHble ¥ KIMMAaTHUYECKHUE YCIOBUS B MIEPHUOL
UCCIIEZIOBAaHUs pa3inyaInchk 1o roxaM. Hanpumep,
CpelHsis TeMIeparypa BO3JlyXa B ampese—uroie
BappupoBasiach oT 13,6 °C B 2022 r. 1o 15,2 °C
B 2024 1. AHaNOTUYHO U3MEHSIACh U CyMMa TeMIle-
patyp Baie +10 °C B anpene—utoe: ot 1432,8 °C
B 2022 r. no 1709,9 °C B 2024 r. Uto KacaeTcs KOIH-
YeCTBa BBIMABLIMX 0CA/IKOB, TO HAMOOJBILEE UX KOJIH-
yecTBO ObLI0 3apukcupoBano B 2022 1. (298,2 mm),
a HamMmenbIee — B 2023 1. (132,0 mm). ['mapoTep-
mudeckuid koapduruent (I'TK) — sto Bennuuna,
KOTOpasi XapakTepusyeT OajaHC BJIArH 3a orpese-
JIeHHBII epuo BpeMeHu. OH pacCUMTHIBaeTCS Kak
OTHOIIIEHUE CYMMBI 0caikoB (mpuxoanas yacts [ TK)
K CyMM€ aKTHUBHBIX CPEJHECYTOUHBIX TeMIIepaTyp
(pacxomnas yactb I'TK). briaronpusiTHbIN 171 BULITHA
nokasarensb ' TK cocraBmser 1,0-1,4. Ecnm 3nade-
aue ['TK BrIme, 3T0 yKa3pIBaeT Ha N30BITOK BIIATH,
a ecv HUXKe — Ha ee HepocTaTok [18]. B paccma-
TpuBaemsbiii iepuon I'TK Bapsuposascs ot 1,0 1o
1,4, uTo yKa3bIBaeT Ha ONaronpusTHbIE TOTOAHbIE U
kiumarndeckue yciaosus. Oanaxo B 2023 1. 6bu10
3adukcupoBano uckimouenne: I ' TK cocrasun 0,7,
YTO CBUJETEIBCTBYET O HEJAOCTATKE yBIAXKHEHUS
(Tabm. 1).

Tabnuya 1
IMoroano-kJMMaTH4YecKHe YCJI0BUS B iepuoa ucciaenopanus (2019-2024 rr.)
Weather and climate conditions during the study period (2019-2024)
Temnepatypa, °C
Cpenansist TeMIieparypa o Mecsiam Cpennsist Cymma 7 >
Ton . t anpensi— | +10 °C ampe-
Hexabps | SIuBaps | @eBpans | Mapt | Anpens| Mait | Urows | Urons HIOJIST TS HIOJIs
1 2 3 4 5 6 7 8 9 10 11

20182019 -5,4 -7,0 -2,5 3,7 4,4 15,8 20,5 17,4 14,5 1625,8
2019-2020 0,0 -0,9 -1,1 3,5 5,6 11,3 19,1 19,6 13,9 1487,5
2020-2021 -39 -6,8 -11,0 -1,2 6,5 14,0 19,6 20,4 15,1 1682,0
2021-2022 -5,0 -5,4 -2,0 1,3 5,7 11,0 18,4 19,3 13,6 1432,8
2022-2023 -0,4 -5,0 -4,8 1,3 8,7 12,3 15,9 18,4 13,8 1488,2
2023-2024 -4,1 -10,5 -5,1 -1,7 9,5 11,4 18,7 21,1 15,2 1709,9

Cpennee -3,1 -5,9 -4.4 1,2 6,7 12,6 18,7 19,4 14,4 1571,0

Ocanku, MM
CyMMapHOE KOJIHYECTBO 10 MECSIIIaM Cymma
Tox OCaJIKOB I'TK
Hexabps | AAuBaps | @eBpans | Mapt |Anpens| Maii | Uions | Uronb arpes—
HTOJISI

2018-2019 83,5 35,6 11,5 38,6 27,3 85,0 20,7 49,8 182,8 1,0
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Oxonuanue maon. 1

1 2 3 4 5 6 7 8 9 10 11
20192020 | 22,8 | 233 | 47,7 | 123 | 100 | 684 | 523 | 1116 2423 1,4
20202021 | 182 | 53,6 | 349 | 109 | 497 | 633 | 996 | 37,8 250,4 1,2
20212022 | 428 | 439 | 127 3,5 | 1454 | 383 | 42,6 | 71,9 298,2 1,0
20222023 | 1057 | 17,8 | 153 | 43,6 | 266 | 90 | 368 | 596 132,0 0,7
20232024 | 578 | 48,6 | 414 98 | 556 | 457 | 59,0 | 449 205,2 1,0

Cpennee 551 | 37,1 | 273 198 | 524 | 51,6 | 518 | 626 218,5 1,0

VYpoxkaifHOCTh U MPOAYKTUBHOCTH CEIBCKOXO-
3SIUCTBEHHBIX KYJIBTYP — KIIOYEBbIC TTOKA3aTEeNH,
KOTOPBIE OIPEAEIISIOT 11e1eC000pPa3HOCTh BhIPALIU-
BaHUsI KOHKPETHOTO BUA, COPTA WU KYJIbTYypPhI B
TEX WM MHBIX TIOYBEHHO-KITMMATHYECKUX yCIOBUSX.
W3yuenne npogyKTHBHOCTH HMEET BaKHOE 3HaYe-
HUE, TIOCKOJIbKY OHO SIBIISIETCSI OJHUM U3 OCHOBHBIX
MHIIUKATOPOB 3P (PEKTUBHOCTH CEIILCKOTO X035 CTBRA.
Bricokasi mMpOAyKTHBHOCTD MO3BOJISIET MOTYyYaTh
OoJbIIIe TIPOIYKIMH, 3aTPaYnBasi MEHbIIE PECYpPCOB
Ha IPOU3BOJICTBO. DTO, B CBOIO OYepelb, CIIOco0-
CTBYET YBEJIIMYEHUIO MpUObLTH X03511cTB. Kpome
TOTO, aHAJIN3 IAaHHOTO MTOKA3aTesi IOMOTaeT OIpe-
JICTTUTh ONTUMAJIbHBIC YCIOBUS JIJIsl BBIPALIMBAHUS
Pa3IMYHBIX KyJIbTYp. DTO BKIIOYAET B ceOs BBIOOP
MOJXOSIIIIET0 COPTa, MPAaBUILHOE UCTIOIb30BAHUE
yI0OpEeHU U CHCTEMBI TTOJTNBA, a TaKKe dPPEKTHB-
HBIE METO/IbI OOPBOBI C BPETUTEIIMU U OOJIE3HAMHU.
N3ydyenune npoayKTUBHOCTH BKIIIOYAET B ce0s HE
TOJIBKO OTIpeJIeNICHHE YPOXKaHHOCTH — KOJIMYECTBa
MPOIYKIUH, TOTy4aeMOH ¢ €IUHUIIBI TUIOIIAIN UITH
OTJIENTFHOTO PAaCTeHHUS B KOHKPETHBIX YCIIOBHSX, HO
U ApYTUX MOKa3aTenel. B mnogoBoacTee, Harpumep,
BaYXHBIMH SBJISIOTCS Takue (haKTOPHI, KaK CTETIEHb
LBETCHUS U TUIOIOHOIIICHHS.

[To nToram mpoBeI€HHBIX UCCIIEN0BAHUIN OBLIO
YCTaHOBJICHO, YTO CPEIHSISI CTENCHb LIBETCHUS CPEan
ruOpHI0B BOMIOYHOM BUIIHU cocTaBmia 3,7 Gasuia.
VY rubpunoB 88596 u 88601 crenens nBeTeHus ObLTa
Ha YPOBHE CpeHero 3Ha4eHus, y hopm 88594, 88595
u 88599 — BoIme cpenuero (4,5 6amna, 4,0 6amia u
3,8 Oaa COOTBETCTBEHHO), Y OCTalIbHBIX (GOpM
CTeleHb MBETCHUS OblIa HUXe cpeaHero — 3,0-3,5
Oamna. CpenHsisi CTETIeHb TUIOJOHOIICHHUSI COCTAaBU-
na 1,8 6amna. Y psaa hopm (88594, 88596, 88601)
9TOT MOKa3aTellb OBbUT paBeH CpeHEMY 3HAYCHUIO.
YV rubpunos 88595, 88598 u 88600 crenens mio-
JIOHOIIIEHHUs ObLIa HECKOJIBKO HIKE cpeaHero — 1,7
6amta. EnquncTBeHHOM (POPMOIA, Y KOTOPOIi CTETIEHb
TIJIOIOHOIICHUS TIPEBbIIIAIa CpeHee 3HAYCHHE,
sBisieTcs ruopuaHas Gopma 88599 co creneHbpro
tofoHomeHus B 2,3 6amna. CpenHsis ypoKaliHOCTh
U3y4aeMbIX THOPUIOB BUIIIHU BOWIOYHON ObLIa paB-
Ha 6,6 xr/nep. Y ¢hopm 88594 u 88596 ypoxkaitHOCTh
Oblna paBHA cpelHEMY 3HaYeHHIO. B cBOtO ouepep,
y popm 88595, 88598 u 88600 ypoxkaitHOCTh ObLIa
HECKOJIbKO HIKE CPEIHEro U cocranisiia 5,8—6,1 kr/
nep. Camast BRICOKasi ypOXKaHOCTh Cpeiu U3ydae-
MBIX THOPHIOB ObLTa OTMe4eHa y TnOopuaoB 88601
1 88599: 6,9 xr/nep. u 8,3 Kr/mep. COOTBETCTBEHHO
(tabmn. 2).

Tabnuya 2

IToxa3zaTeu NPOAYKTUBHOCTH THOPUAHBIX (GOPM BMIIHHU BOiy109HOI B 2019-2024 1.
Productivity indicators of hybrid forms of felt cherry in 2019-2024

T'ubpun CreneHsb 1[BETeHHMS, OalLI CrelleHb IJI0IOHOIIEHHS, OalT YpoxkaitHOCTB, KT/1ep.
1 2 3 4
88594 4,5 1,8 6,6
88595 4,0 1,7 5,8
88596 3,7 1,8 6,6
88598 3,0 1,7 6,1
88599 3,8 2,3 8,3
88600 3,5 1,7 6,1
88601 3,7 1,8 6,9
Cpennee 3,7 1,8 6,6
HCP,, Fr>F¢ Fr>Fp Fr>Fp
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KoppensiuimoHHbI# aHaIW3 TOTOIHO-KJIMMAaTH-
YECKHUX YCIIOBUHM U TIOKa3aTeaed NpOIyKTUBHOCTH
BUIITHU BOWJIOYHOM MO3BOJMII YCTaHOBUTb, YTO OT-
JieIbHBIE MOKa3aTeNIH 3aBUCENH OT MOTO/IbI B U3Y-
yaeMbli nepuos. Tak, OTMEUYEH BBICOKHI YPOBEHb
MOJIOKUTENIbHON KOPPEJISALIMU CTETIEHU IBETEHUS U
cpenHeit Temneparypsl ¢pespans (0,94). BoisiBnen
TaK)Ke BBICOKUN YPOBEHB MOJIOXKUTENBHON KOPPEIIS-
LUM CTENIEHH IUIOJIOHOLIEHUS U CPEHEH TeMmepary-
psl pepais u mapta (0,68 u 0,84 COOTBETCTBEHHO),

a TaK)Ke BBICOKHUW YPOBEHb OTPUIIATENIbHON Koppe-
JSHAA CO cpefHel Temriepatypoit anpesns (-0,87)
U cpenHen Temneparypoit anpesns — utons (-0,69).
B cBoto ouepenp, Takke Oblila OTMEUEHA BBHICOKAs
CTEMEHb MOJIOKUTEIbHON KOPPEISLUU YPOKaHHOCTH
THOPHUI0B BOMIIOYHOM BHIIIHU CO CPEIHEH TeMIie-
patypoii ¢peBpains (0,67) u maprta (0,83), a Takxke
BBICOKAs CTENIEHb OTPULATENIEHON KOPPEISALIUU CO
cpenuelt Temiieparypoit anpens (-0,89), co cpenneii
Temrneparypoi arnpens — urois (-0,67) (tadm. 3).

Tabnuya 3

KoppensiuuonHblii aHaJIN3 BJAMSAHUSA MOTOAHO-KJIMMATHYECKUX YCTOBUI
HA cTeNneHb BETEHUsI U MJI00OHOIIEHUs] THOPUI0B BOWJIOYHOWH BUIIIHU
Correlation analysis of the influence of weather and climate conditions on the degree of flowering and fruiting of

felt cherry hybrids
IToronHo-KJIMMaTHYECKUI I10KA3aTENb Koppeuiuus ¢ Koppensta Koppevn A
[[BETCHUEM C IJIOAOHOIICHUEM C YPO)KaifHOCTBIO

CpenHsis TeMIeparypa Jekaops 0,00 -0,12 -0,09
Cpenusis TeMneparypa siHBapst 0,34 0,57 0,64
Cpenuss remneparypa GpeBpais 0,94 0,68 0,67
Cpenusis TeMneparypa 3UuMbl 0,62 0,49 0,59
Cpenusis TeMnepaTypa MapTa 0,57 0,84 0,83
Cpenuss Temmneparypa amnpens -0,33 -0,87 -0,89
Cpenusis TeMneparypa mas -0,44 0,08 0,10
Cpenusist Temiieparypa BeCHbI -0,06 0,06 0,17
Cpenuss TeMneparypa HioHs 0,36 0,34
Cpenusist TeMneparypa Hroms - -0,57 -0,59
Cpenuss TeMIepaTypa anpeas—Homs - -0,69 -0,67
CymmMa temniepatyp Beimie +10°C ampemnsi—uions -0,60 -0,64
CyMMa ocaakoB 1ekadpst -0,04 -0,22 -0,15
CymMa 0caJiKoB sIHBapst -0,28 -0,20 -0,28
Cymma ocazikoB (heBpass -0,02 -0,37 -0,35
CyMMa 0CaziKoB 3UMBI -0,26 -0,62 -0,66
CymMa ocaJIkoB MapTa -0,23 -0,09 -0,02
CymMa 0cajikoB amperns 0,26 0,19 0,21

CyMMa 0caikoB Mast 0,15 0,50 0,41

CyMmMa 0caJIkOB BECHBI 0,32 0,44 0,52
CyMMa 0caJIkoB UIOHSI -0,37 -0,49
CyMMa 0CajIKoB HIOJIS - 0,51 0,60
CyMMa 0cajiKoB arnpess — UIoJs - 0,33 0,41

I'TK 0,21 0,32

B cenexnum KOCTOUKOBBIX KYJIBTYP OJHHM H3
Ba)KHBIX HAMPAaBJICHUMN SBJISICTCS CO37]aHUE TCHO-
TUIIOB, YCTOWYUBBIX K TPHOHBIM OoJie3HsaM. B yc-
noBusx OpIIOBCKOM 00JIACTH 3HAYUTEIBHBIN BpPe]l
3THM KyJBTYpaM HAHOCAT Takhe 3a00JeBaHuUs, KaK
KOKKOMHMKO3 U MOHUIIHO3.

Kokkomuko3 — 310 6051€3HB, BBI3bIBaEMasi IpuOOM
Blumeriella jaapii. OHa mopaxaeTt JTUCThsI KOCTOY-
KOBBIX IJTOJIOBBIX JiepeBbeB. CHauasa Ha JINCThAX
TOSIBJISIFOTCS] MEJIKHE KPacHOBAThIE MATHA, KOTOPBIE
CO BpEMEHEM YBEIMYMBAIOTCS U CIUBarOTCsa. Eciu
MIOTO/1a BIIAYKHASI M TIPOXJIa{HAs, HA TISITHAX MOXKET
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MOSIBUTHCS PO30BaThiil HajeT. [Ipu cunbHOM mopa-
KEHHH JINCThS CTAHOBATCSA OypBIMH, 3aCBHIXAIOT U
MPEXKIEBPEMEHHO 0MnaatoT. KOKKOMHMKO3 MINPOKO
pacrpoctpaneH B CIIIA, 3anaanoii EBpone, Poccuu
1 HeKoTopbIX cTpanax Owiiiero CCCP, B Tom uuncine
B JlaTtBum, JIutee, benopyccun, Ha Ykpaune. Ha
teppuropun Poccuu 60s1e3Hb N3BECTHA C CEPEeTUHBI
1960-x rT. Pa3BUTHIO KOKKOMHKO3a CITOCOOCTBYET
JOKATMBOE JIETO, OOMIJIBHBIE POCHI, CUIIBHBIE TYMaHbI
Y OTHOCHUTEJILHO BBICOKAas TEMIepaTypa BO3AyXa.
MoHu103 — 3T0 TpUOKOBOE 3a00JIeBaHUE, KOTO-
poe BbI3bIBaeT ackoMuuieT Monilinia. OHO IUPOKO
pacmpocTpaHeHO B YMEPEHHOM KJIMMaTe, 0COOEHHO
B PETHOHAX C XOJOJHOM M BIIaKHOU BecHOH [19].
3aboneBanue MopakaeT MPEUMYIECTBEHHO KOCTOY-
KOBBIE ¥ CEMEUKOBBIE KYJIbTypbl. OCHOBHBIMHU BO30Y-
IUTEIIIMHA MOHUIIINO3A ABISIOTCSL Monilinia cinerea
u Monilinia fructigena. Pacrenus 3apaxkarorcst uepes
noBpexkaeHus B Kope. [lopakeHne mpoucxoauT Bo
Bpems nBetenus. [locine nakybannonHoro neprona
npoAoKUTeNbHOCTHI0 10—11 mHEH nUCThs U co-
1BeTHsI OyperoT, yBA1aloT U norudaroT. B temnyro
1 JIOKUIMBYIO TIOTO/ly Ha YepeIlKax, [IBETOHOKKAX
Y HIDKHEHN CTOpPOHE JINCTHEB MOXKHO HAOIONATh KO-
HUJIMAJIBHOE criopoHolieHue. [TopaxkeHHbie mio-
6l MyMUGUIHPYIOTCS, ONAAI0T UIIA OCTAIOTCS
BHUCETh HAa BETKaX B T€UeHHE 3UMbl. ONTHMaIbHas
TeMneparypa Juis pazsutis rpuba — 15 °C, nHanbonee
OnaronpusTHas BIaxkHOCTb — 95—100 %. B Poccun

MOHHWJIMO3 PAcIpOCTPaHEH MIMPOKO, OCOOCHHO B Ce-
BEpO-3alaIHbIX, IIEHTPAIBHBIX 00IacTsaX, Ha ATae,
B Cubupu u 3amannoi yactu CesepHoro Kapkasa.
B LenTpansHoii Poccuu BriepBble MOHUINO3 TTPOS-
BUWJICA BeCHOM-1eToM 1995 1. V BUILIHK BONIOYHOM
KpOME MHOYKECTBA TOJIOKUTEIILHBIX Ka4eCTB €CTh U
HEJIOCTATOK: OHA TOBEPIKEHa MOHMIINO3Y, 0COOCHHO
npH OJIaroNPHUATHBIX YCIOBUSX JUIS pa3BUTHS ITprda
[20].

[To nToram nmpoBeIeHHBIX UCCIENOBAaHUI yCcTa-
HOBJICHO, YTO 3a BECh MEPHUOJ] HAILIETO U3YUYCHUS
HU Ha OJTHOM W3 THOPHUJIOB BUIITHW BOMJIIOYHOHN HE
OBLIO OTMEYEHO MOpaXKEeHUsI KOKKOMHKO30M. B cBotO
o4epelib, CpelHee MOPaKEHHEe MOHIIMO30M 10 BCEM
n3ydaeMbiM (hopmam coctasmio 1,0 6amn. Y dpopm
88596, 88599, 88600, 88601 ycTOHIMBOCTH K MOHHU-
o3y OblIa HECKOJIBLKO BhIMe U cocTapmia 0,7—0,8
6amoB. B cBoro ouepesib, y HEKOTOPBIX (hopM Topa-
YKCHHE MOHMJIO30M TIPEBBIIIAJIO CPEeTHEE 3HAYCHUE
1 cocTaBisuio y Gpopm 88595 u 88598 1,3 Gamna, y
dbopmbr 88594 — 1,5 6amna. CTOUT OTMETHTH, YTO
Yy KOCTOYKOBBIX KYJIBTYpP YCTOWYMBBIMH K TOW MK
MHOM 00JI€3HU CYUTAIOTCS TEHOTHUIIbI, KOTOPBIE TO-
paskaroTcs 3a0oeBaHueM He Oornee yem Ha 2,0 Gain-
na. CpenHee 3HaAUYCHHUE TTOPAKEHUS MOHUINO30M
y Bcex TuOpuoB 0610 HIDKE 2,0 6auioB, OTHAKO
MaKCUMaJIbHOE TIOpakeHHe 0O0JIE3HBIO Y OTACTBHBIX
rubpuaoB 6610 paBHO 2,0 Gamnam, a'y popm 88594,
88595, 88598, 88599, 88601 — 3,0 6annam (tabdm. 4).

Tabnuya 4

YeToiiunBOCTh K TPHOHBIM 00J1e3HSAIM TMOPHIHBIX (hOPM BHIIHM Boil104HOM B 2019-2024 rr.
Resistance to fungal diseases of hybrid forms of felt cherry in 2019-2024

TuGpia [opakeHne KOKKOMHKO30M, OaIt [opaskeHre MOHMITHO30M, OaT
Cpennee MaxkcumansHOe Cpennee MaxkcumanbsHoe
88594 0,0 0,0 1,5 3,0
88595 0,0 0,0 1,3 3,0
88596 0,0 0,0 0,7 2,0
88598 0,0 0,0 1,3 3,0
88599 0,0 0,0 0,8 3,0
88600 0,0 0,0 0,7 2,0
88601 0,0 0,0 0,8 3,0
Cpennee 0,0 0,0 1,0 2,7
HCP,, 0,0 - Fr>Fp -

br11 ipoBeieH KOPPESIIIMOHHBIN aHaTU3 T0-
TFOJIHO-KJIMMAaTUYECKUX MOKa3areyied nepuojia uc-
CJICIOBAHUS U CTETICHH YCTOMYMBOCTH THOPUIOB
BOIJIOYHOM BUIIIHU K MOHWJINO3Y. BRIACHUIIOCH HAMH-
YHUE BBICOKOW CTETIEHH MOJIOKUTENHHON KOPPENIAIUU
CpEHEH TeMIIepaTyphl 3UMBI C YCTOMYMBOCTBIO K

nanHoii 6onesnu (0,80, mpu 3TOM ypoBeHb KOppEs-
LMY KaXK]JI0TO U3 MECSEB 3UMBI C YCTOHYMBOCTHIO
THOPHUIOB BOMIOYHOM BUIITHYA K MOHWJIHO3Y TaK)Ke
OBLJT IOCTaTOYHO BBICOK M KOJIeOascs B mpeaenax
ot 0,61 g0 0,68). Kpome Toro, Obis1a 0OTMEUYEHA BbI-
COKasi CTEIIEHb OTPUIATEIbHON KOPPETSIIUN MEKITY
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YCTOMUYUBOCTBIO BOMIOUHON BUIIHU K MOHUJIMO3Y U
TaKMMH [10Ka3aTeIsIMU, KaK CpellHss TeMIieparypa
mas (-0,85), cpennsis TemnepaTrypa anpensi—uroHs

(-0,84), cymma temnepatyp Boime +10 °C anpensi—
ntons (-0,91) (tabm. 5).

Tabnuya 5

KoppensauuoHHbIi aHAIN3 BJIMSAHAS HOTOAHO-KJIHMMATHYECKUX YCJIOBHIi
HA CTelleHb YCTOHYMBOCTH THOPH/IOB BOII0YHOI BUIIIHM K MOHHJIHO3Y
Correlation analysis of the influence of weather and climate conditions on the degree of resistance of felt cherry
hybrids to moniliosis

[TorogHo-KIMMaTHYECKUI OKa3aTeNb Koppensiuust ¢ ycTOiHYMBOCTBIO K MOHHIIHO3Y
Cpennsist TeMIieparypa Jaekaops 0,68
Cpenuss TeMneparypa sHBapst 0,61
Cpennsis TeMiepatypa heBpaist 0,61
Cpenassist TeMiieparypa 3uMbl 0,80
Cpenmsist TeMIieparypa Mapra 0,27
Cpenmsis TeMiieparypa amnpens 0,18
Cpennsis TeMmneparypa mas -0,85
Cpenusis TeMiepaTypa BeCHBI -0,30
Cpenuss TeMneparypa HioHs -0,45
CpenHsis TeMIeparypa anpens—aioHs -0,84
Cymma temriepatyp Boimre +10 °C anpens—uroHs -0,91
CyMMa ocaaKoB 1eKadpst -0,15
CyMMa 0CajIKoB STHBaps -0,55
Cymma ocankoB (heBpas 0,38
CymMa 0caJIKOB 3UMBI -0,31
CyMMa 0caJKoB MapTa -0,27
CyMMa 0cafikoB ampens 0,01
CymMa ocaJkoB Masi -0,35
CyMMa 0caJiKOB BECHBI -0,33
CyMMa 0caJIkOB UIOHS -0,20
CyMMa 0caJIKoB arpesis — UIOHs -0,25
I'TK -0,00

OOr1ee cocTosIHME IUIOJOBBIX PACTEHHUH — 3TO
KOMIUIEKCHOE TIOHATHE, KOTOPOE BKJIKOUAET B ce0s
Takue (akTopsbl, KaKk 3J0pOBbE, POCT, pa3BUTHE,
NPOAYKTUBHOCTB PACTEHHUU U IIp. BaxkHO M3y4ars
ob111ee COCTOSTHUE IUI0J0BBIX PACTEHUH, ITOCKOIbKY
OHO BJIMAET HAa Ka4€CTBO U KOJIMYECTBO ypoXKasd, a
TaK)Ke Ha yCTOMYMBOCTb PACTEHUH K 3a001eBaHU-
SIM 1 HeOJIaronpusATHBIM yCIOBUSAM OKpY’Karoleit
cpenbl. M3ydenne o0miero cocTosHMS IIOAOBBIX
pacTeHUil O3BOJIAECT IPUHUMATL MEPHI 110 yIIyd-

IICHUIO YCJIOBUH BBIpAIIMBaHUs, TPEAOTBPAIIATh
BO3MOJKHBIE ITPOOJIEMBI U MTOBHIIATH 3()(HEKTUBHOCTD
MIPOU3BOJICTBA.

[To uToram npoBeIeHHBIX UCCIICTOBAHMIA yCTa-
HOBJICHO, YTO y OOJILIINHCTBA N3y4aeMbIX THOPHIOB
BUIIIHU BOMJIOYHOH 0OOIICE COCTOSHHUE COCTABIISIO
5,0 6aI0B, YTO SABJISIETCS MAKCUMAJILHO BBICOKHM
nokasaresnieM. VICKITioueHne COCTaBUIIN JIUIIb (POPMBI
88599 u 88601, y KOTOPBIX CTETIEHb OOIIIET0 COCTO-
sHuA ObL1a paBHa 4,8 Oaiia (Tab. 6).
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Tabnuya 6
O0mee cocrogHue rudpuaHbIX GopM BUIIHY BOWI04HOM B 2019-2024 Tt
General condition of hybrid forms of felt cherry in 2019-2024

T'ubpun O6iiee cocTosiHUE, OaI
88594 5,0
88595 5,0
88596 5,0
88598 5,0
88599 4,8
88600 5,0
88601 4,8
Cpennee 5,0
HCP,, Fr> Fi

CortacHO JaHHBIM KOPPEISAIIMOHHOTO aHamm3a  KoB B Mae (1o 0,70 B o0oux cirydasx), CyMMapHOe
CTETEeHb OOILEro COCTOSHUS THOPUIOB BUITHHA BOK-  KOJIMYECTBO 0caakoB ampens — urons (0,67) u I'TK
JIOYHOM MMeJa BBICOKHM ypoBeHb nojoxurensHoi  (0,66). B To ke Bpems Obliia BBISIBIIEHA U BBICOKAs
KOPPEJSIUY ¢ TAKUMH TTOKA3aTeIsIMH, KaK CPEAHAS  CTENeHb OTPHUIATEIbHON KOPPEISAILIUH CO CpeTHeH
TeMIlepaTypa UIOHs ¥ CyMMapHOe KOJIMUECTBO 0caj-  Temmeparypoit ampens (-0,93) (tabm. 7).

Tabnuya 7
KoppeasiuuoHHBIH aHATN3 BJIMSIHUSA MOT0IHO-KJIMMAaTHYECKUX YCI0BHi HA cTeneHb 0011ero COCTOSIHUSI
rUOPHU/I0B BOII0YHOI BHIIHH
Correlation analysis of the influence of weather and climate conditions on the degree of general condition

of felt cherry hybrids
ITorogHo-KIMMaTHYECKNN ITOKAa3aTEb Koppemnsus ¢ o0mmm cocTostHreM

CpenHsist Temiieparypa qexaopst -0,30
Cpenusis Temneparypa sHBaps 0,45
Cpennsist Temneparypa despass 0,12
Cpenusis Temneparypa 3UMbI 0,16
Cpenusis Temmeparypa MapTa 0,46
Cpennsist TeMIieparypa anpesnst -0,93
Cpemusis Temneparypa mast 0,32
Cpennsisi TeMiieparypa BECHbI -0,07
Cpenuss Temneparypa HIOHS 0,70
Cpenusis Temmeparypa Hioist -0,22
Cpennsist TeMIieparypa anpessi—uroms -0,17
Cymma temneparyp Boime +10 °C anpenst—urons -0,19
CyMMa ocakoB JeKadpst -0,60
CyMMa ocaikoB sIHBapst 0,21

CymMMa ocaakoB QeBpas -0,05
CyMMa 0CajIkoB 3UMBbI -0,81
CymMma ocagkoB MapTa -0,32
CymMa ocajJkoB ampers 0,18
CyMMa ocaaikoB Mas 0,70
CyMMa 0caZIKOB BECHEI 0,56
CyMMa 0CajikoB UIOHS 0,11

CyMMa 0CaIKOB HIOJIS 0,30
CyMMa 0cajikoB anpess—HioIs 0,67
I'TK 0,66
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1. ITo xoMILIEKCY paccMaTpUBAEMBbIX X035~
CTBEHHO I[€HHBIX TPU3HAKOB CPEIH N3ydaeMbIX
ruOpHA0B BUIITHU BOUJIOYHOMW JIydIIuM 00Opa3zoM
niposiBuM cedst ruOpuet 88599, 88596, 88600. [lan-
HbI€ TEHOTHUIIBI MOTYT PEKOMEH/I0BAThCA KaK JUIS
HCTIONIb30BaHUS B MOCIEAYIONIUX CEIEKIIMOHHBIX
HCCIEeIOBAaHMIX HA KOMIUICKC TToKa3arenei mpoyK-

TUBHOCTHU, TaK U JJId BO3JACIIbIBAHWA B IIPOMBIIIJIICH-
HBIX YCJIOBUSIX.

2. Cpenu ucclieIoBaHHBIX MTOTOAHO-KINMAaTH-
YeCcKUX MoKa3areneil Hanbosbliee BIUSHUE Ha TO-
Ka3aTeJy NPOAYKTUBHOCTU TMOPUI0B BUILIHU BOM-
JI04HOM B ycioBusix OpioBCKOi 0671acTH CONIaCHO
IPOBEAECHHOMY KOPPEISILIHOHHOMY aHAIU3y OKa3alld
cpezHHe TeMIepaTypsl GeBpais, Mapra, anpes, a
TaKKe CPEIHAS TeMIIepaTypa anpens — HIoIs.
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Pedepar. 20001 3emasHuku cadosoli umerom pacnpocmpaneHue 60 6cex pecuoHax Haulell CmpaHbl, camad
Ky/Ibmypa evi3vleaem 60IbUuLoll UHmepec 6 cpede azpocneyuanicimnos, d makice NONYIApHA y caoo8o006-obume-
netl. Ona s615emcst 00HOU U3 Hauboiee 8bl200HBIX CAO0BLIX KYIbmyp. YV 3eMIAHUKYU cA0080T MHO20 NPEUMYUecms,
ee 51200bl co0epacam MHO20 ACKOPOUHOBOT KUCTIOMbL, OUONIOUYECKU AKIMUGHBIX 8eujecms, 001adarom HeooXxoou-
MBIMU TeUeOHbIMU, a MAKIICe 8bICOKUMU Ouemuyeckumu ceoticmeamu. Hecmomps na ee wupokoe pacnpocmpa-
HeHUe U OZPOMHBLI 8bIOOD COPMOG, XOPOUIULL YPOJICALl MOJICHO NONYYUmMb He 6ce20d. OCHOBHASL NPUYUHA 31020
— crnaboe HayuHO-mexHuueckoe obecneyerue, nPUPOOHO-KIUMAMUYEecKue Gakmopvl U OMcymcmeue KavecmseH-
HO20 nocadounoeo mamepuana. B oannoii pabome npedcmagnervl pezynibmamul UCcie008aHUL NO NPOUZEOOCMEBY
NOCAOOYHO20 MAMEPUANA 3EMISIHUKU CAO080U KPYNHONIOOHOM, NPUNCUBAEMOCU PACMEHUL, (OPMUPOBAHUIO
6ecemamueHoll Maccol U nepeumoske. B pesyiomame nposedenus uccnedoganust ObLIo YCMAHOBNIEHO, YO NOY-
GEHHO-KIUMamuyeckue ycaosus aecocmenu 3anadnou Cubupu no npuxody omocuHmemuyecku aKmusHoU pa-
ouayuu u cymme aKmusHulX meMnepamyp 00Cmamousvl 0Jisi pOCma u opMuUpoSanust ypOoXsCaAtHOCMU 3eMISHUKY
caoosoiti. Ilpu s3mom npudicueaemocmos pacmeHuil 3eMIAHUKY CUTLHO 3a8UCUM OM YCA08UTl 2004, K020d PA3HUYA
cocmaensiem 6onee 20 %. Kpome moeo, dokazano, umo Hauboiee ONMuMaibHOU s6I8emMcsi MEXHON02Us NPOU3-
6800Cmea cadiceHyes ¢ 3aKpblmotl KOpHegol cucmemoti 8 copuwikax oovemom 0,5 1. Copma Opney u Conneunas no
uzyuaeMblM napamempam Mo2ym 6vims peKoMeHO08a bl O0Jist nPoUu3600cmea 8 ycaosusix 3anaouou Cubupu.

IMPROVING THE TECHNOLOGY OF STRAWBERRY PRODUCTION IN THE
CONDITIONS OF THE FOREST-STEPPE OF WESTERN SIBERIA

K.S. Makarova, A.F. Petrov, Yu.A. Semenyuk
Novosibirsk State Agrarian University, Novosibirsk, Russia

E-mail: kemakarova@yandex.ru

Keywords: gardening, strawberry, variety, overwintering, survival, introduction.

Report. Garden strawberries are widespread in all regions of our country, the culture itself is very interesting
among agricultural specialists, as well as among amateur gardeners. It is one of the most profitable garden
crops. Garden strawberries have many advantages, their berries contain a lot of ascorbic acid, biologically active
substances, have the necessary medicinal, as well as high dietary properties. Despite its widespread distribution
and a huge selection of varieties, a good harvest can not always be obtained. The main reason for this is poor
scientific and technical support, natural and climatic factors and the lack of high-quality planting material. This
paper presents the results of studies on the production of planting material for large-fruited garden strawberries,
plant survival, formation of vegetative mass and overwintering. As a result of the study, it was found that the soil
and climatic conditions of the forest-steppe of Western Siberia in terms of the arrival of photosynthetically active
radiation and the sum of active temperatures are sufficient for the growth and formation of the yield of garden
strawberries. At the same time, the survival rate of strawberry plants strongly depends on the conditions of the
year, when the difference is more than 20%. In addition, it has been proven that the most optimal technology is
the production of seedlings with a closed root system in 0.5 | pots. The Orlets and Solnechnaya varieties can be
recommended for production in Western Siberia according to the parameters studied.
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CanoBas 3eMJIsSTHUKA HE TOJILKO KpacHuBa, apo-
MaTHa U BKYCHA, HO ¥ O4eHb nosie3Ha. OHa COmepKuT
LEJBIN psiZi BATAMHHOB U MUKpO3seMeHToB. Cytiie-
CTBYET OIPOMHOE KOJIMYECTBO COPTOB 3eMIISTHUKH. X
yxe Oosnee Tpex Thicsd. Kaskaplid rof] HosIBIsIOTCS BCe
HOBBIEC U HOBBIE CENIEKIIMOHHBIE HOBUHKU. OHAKO
HEKOTOpBbIEC €BPOTIEHCKUE COPTa MOTYT 3UMOBATh
IIJI0XO, a TOJUIAHJICKHE WM MOJIbCKHE — XOPOIIIO.
B 3aBuCHMOCTH OT cOpTa MPOJYKTUBHBII CPOK
YKU3HHU IUIAHTALUK MOXKET ObITh 3—5 neT u Oomnee
[1-2]. Copra myist Cubupu TOJIKHBI BBIIECPKUBATh
oceHHHUE Mopo3bl 110 -24 °C (6e3 cHera) u ObICTPO
BOCCTAHABJIMBATHCS BECHOH MOCIIE MTOTEPH JINCTHEB.
OHU TOIKHBI OBITh YCTOMYUBBIMH K 3eMIITHIYHOMY
KJICIy ¥ THHJISIM TUTOJIOB, TPUBOASIIUM K TIOTHOM
norepe ypoxas. CopTa JOJKHBI OBITH CTA0MIBHO
ypoxaiaeivu (He Meree 1,5-2,5 kr/m?) 1 uMeTh ro-
JIbI XOPOIIETro KauecTBa: KPYIHEE CPEAHUX — KPYITHBIE
Y BBIPOBHEHHBIE TI0 COOpaM, IOCTAaTOYHO IUIOTHBIE,
XOpoIuei Gopmbl, CTOJIOBOTO HIIH IECEPTHOTO BKyCa
[3-5].

Copra, ycToiiuMBEBIe B KYJIbTYpE, — IpyIIa
pacTeHui, crnocoOHast XOpoIo KOHKYpPUPOBaTh C
HEOONBIITNM KOJIMYECTBOM COPHSIKOB, IEPEHOCUTH
HEIOJITOBPEMEHHYIO 3acyXy. [laHHbIe copTa 3uMo-
CTOWKHE, YCTOWIMBBIC K BPEIUTEISIM B OOJIC3HSM,
MOTYT OBITh IPOAYKTUBHEI 10 5—6 netT u 6onee. OHu
OTIIMYAIOTCS €KETOJHBIM ¥ OOMIIBHBIM TUIOAOHOIIIE-
HUEM, TIPU 3TOM pa3Mmep U (popma IJI010B MOKET
OBITH pazHooOpasHoii [4, 6].

Copra UHTEHCHBHOT'O THIIA IAI0T UCKIIIOUUTEITh-
HBII yporkait Tonbko nBa roga. Copra, Tpelyromue
XOpOLIEro yxoaa (CUCTeMaTUYeCKUX MPOIOJIOK,
TMIOJIMBA, TIOIKOPMOK), OBICTPO BCTYMAIOIIUE B I1JI0-
JIOHOLIIEHUE U OBICTPO CTaperolue, Ha3bIBalOTCs
COpTaMu MHTeHCHBHOTO TUNa. Ceifuac 3T0 OCHOBHAs
rpyImmna coproB Bo BceMm mupe [7-9]. Takue copra
XOPOIIIO YyBCTBYIOT €05l TPH rozia, T. €. OHU JAI0T
JIBa ypoxas, MOCJIE Yero ux ciexyeT 3aMeHsaTb. OHn
OTJIMYAIOTCSA OYEHb KaYeCTBEHHBIMHU IUIOJIaMH, YPO-
’Kail BBILLIE CPETHETO. YCTOMUUBBIE B KYJBTYpE COpTa
crocoOHsI 1ooHocuTh 3—4 rona: Pycuy, Kokun-
ckas 3aps, ConHeuHas noJsiHKa, JnbcaHTa. Penkue
copTa MOTYT JKHTh Ha ogHOM MecTe A0 10—12 nert:
bepnckuii pyoun, Omckast panusis, Kpeivckas pe-
MOHTaHTHas [7—12].

Henp uccnenoBaHusi — OLEHUTH MOCAIOUHbBIN
Marepuai pa3IMYHbIX COPTOB 3EMIITHUKHU CaJI0BOI
C 3aKpbITON KOpHEBOM cuctemon B ycioBusax YIIX
«Cang Muuypurnes» HoBocubupckoro ['AY.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

HUccnenosanne npoogmu B YIIX «Cang Mu-
yypuH1es» B 2023-2024 rr. Ilocanky 3eMIIHUKH
CaJI0BOM KPYMHOIUJIOJHOM OCcylecTBIsIM 15 aBry-
cra 2023 u 2024 rr. J{ns 3akiaj Ky OMbITa, pocTa
Y pa3BUTHS 3EMIITHUKHU CaAOBOM KPYIHOILTOAHOMN
Ooree OMaronpUsATHBIC YCIIOBHS CIIOKMINCH B 2024 T

(puc. 1).
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Puc. 1. Tloronusie yciosus 3a 2023-2024 rr.
Weather conditions for 2023-2024

OObexTamu uccaen0BaHui ObLIM COpTa 3eMIIs-
HUKH cafgoBoi kpynHomnogHo: Opien, ConHeu-
Has noisHka, Oeliepepk, GectuBanbpHas, OHUA
Cwmaiizc.

Bce nccnenoBanus npoBoawiu coracHo Meto-
JTMKE TOCYIapCTBEHHOTO COPTOMCIIBITAaHUS U O0IIIe-
NPUHATHIX METOMIUK IO ONPEENICHNI0 KaueCTBEHHBIX
napametpoB [13]. B uccnenoBanusix uCnonb30Baich
copra, paloHUpOBaHHBIE 10 3anaaHo-CroupcKomMy
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peruony (10). CyOcTpar m1s BeIpaniuBaHus TOTOBHIN
3apaHee B cOOTHOIIeHNH KomioneHToB 1 :1:0,5:0,2
— JIepHOBAast 3eMJIsl, TOPQ, IEPErHO U BEPMUKYJIHT.

Bce KOMIIOHEHTHI IpOoCcenBaIu 4Yepe3 CUTO U
YAQJISUIA PAaCTUTENIbHbIE OCTATKH, BETKH, KAMHHU U T.1I.
[pocesHubIil cyOCcTpaT pacnpenessii B TOPIIKH 00b-
emoM 0,5 11, 3aTeM rOpIIKH pacrpeiesisuii B TPaHIIEIO
W OPUCHINIAIA 3€MJIEHN IS JTyUIIed YCTOMYUBOCTH
U JaibpHeunie nepe3nmoBky. [locie ycTaHOBKH
BCE FOPLIKH MPOJIMBAJIA IPOTOYHOM BOJIOH, 3aTeEM
BBICAKMBAJIIN PO3ETKU 3eMJISTHUKH CaJI0BOM KPYITHO-
IUIOHOM, J1ajiee CHOBA MPOJIMBAIA POTOUYHOM BOJOM.

[Timomane TMCTOBOI MOBEPXHOCTH SBISETCS
OCHOBOW JJI pacy€TOB YHCTON NPOAYKTHBHOCTH
¢otocuHTe3a, POTOCHHTETHUECKOTO OTEHIINAIa
U JpYyTrUX Ba)KHBIX Moka3zarened. OnpeneneHue ee
SIBJISIETCS BEChMa CJIOKHBIM YYE€TOM, Tak Kak opma
Y pa3Mep JUCTHhEB U3MEHSIOTCS B TEUEHHE BCETO
BEreTalMoHHOTo nepuona. Kpome toro, koHpUTy-
paLys JIMCTOBBIX INIACTUHOK Yy 36MJISIHUKH OYEHb
pa3HooOpa3Ha U TPYAHO MOAAAETCS U3MEPEHUIO.
MBI UCIIONIB30BaIM METOJ] CO3/IaHUS YCPEIHEHHBIX

00pa31oB (11abI0HOB) yTEM HAHECEHHS OTIIEYaTKOB.
Jlj1 3TOr0 Ha MUJUTUMETPOBYIO OymMary HaHOCHIIN
KOHTYp JIUCTa (KPYITHOTO, CPETHET0, MEJIKOI0), BbI-
CUMTBIBAJIM IUIOLIA/Ib KQKIOI0 MabioHa 1 Opaii 3T
MOKa3aTey 32 OCHOBY MPH BBIYUCIICHUH TUIOIATN
JIMCTOBOM TTOBEPXHOCTH B KaXK/IOM BApUAHTE OIIBITA.
B ka)xgom moBTOpeHHH 10 BCEM BapHaHTaM BBIOH-
paMCch MATh PACTEHHI, Ha KOTOPBIX POBOAMIOCH
JanpHeiee n3yyeHne KoimmaecTsa chopMrupoBaB-
IIMXCSl JIMCTHEB U MJIOLIA/IH.

[lepe3snMoOBKy 3eMIISIHUKH Ca/I0BOW OLIEHUBAJIN
M0 METO/IMKE OIpeeNieH s prxkuBaeMoctH [14, 15].

Ha puc. 2 npencrasiieHa cxema ocajiok uc-
cienoBaHus. 19Tk COPTOB 3€MIISITHUKHM CalOBOU
KPYITHOILJIOAHOM pacloioKeHbl B 4-KpaTHOM I0-
BTOPHOCTH 110 45 pacTeHuit. Bokpyr y4eTHbIX T10-
BTOPEHMI PACTIONOKEHBI 3alIUTHBIE HACAXKICHUS B
nBa psjaa. Pozetku uist uccnenoBanus opanu 1-ro u
2-10 TIOpsAKa, OMHOPOIHBIE, OJMHAKOBOTO pasMepa u
C OIMHAKOBBIM pa3BUTHEM JHCThEB. [locie Bbicagku
MOCAIKy HaKPbIBAJIM arpOTKAHBIO JUISl yMEHBIIECHUS
UCHIapeHus BJIark U MPUTEHEHUS.

33HII/ITHLIG HaCaXJICHUA

decTuBanbHaAA decTuBanLHAA decTuBanbHAA decTuBanbHAS
Opien Opren Opien Opien
ColHeuHas MOJISHKA ColtHeYHas IOJISTHKA ColHe4YHas MOJISHKA CoHeyHast MoJITHKa
IOuugCwmaiinc TOnusCwmaiiac IOuugCwmaiinc IOuusCwmaiiac
OeilepBepk DeilepBepk DeiiepBepk DeilepBepk

3amuTHBIE HACAKIEHUS

Puc. 2. CxeMa 3aKIaJKH OIBITA
Scheme of the bookmark of the experiment

[Tonyuennsie nanHbIe 00pAOOTAaHBI METOIOM
nucnepcronHoro ananmsa Ha [1K ¢ ucnonbs3oBanrem
nporpamMmMmbl SNEDEKOR.

PE3VJILTATBI UCCJEJIOBAHUI U UX
OBCYKJIEHUE

[TpmxrBaeMOCTh paCTeHU 3EMIISTHUKHU CaTIOBOM
KPYIHOILIOAHON MbI ONPEAEIISIA COOTHOUICHUEM
YKOPEHEHHBIX PACTEHHI B OIBITE K UX 00IIEMY KO-
ndecTBy. B cpenaem ob1iiee 4nciio pacTeHui OTHOTO
copta coctaBmwio 180 miIT., 001iee YMciIo YI4EeTHBIX
pactenuii B onbiTe coctapmio 900 mit., a ¢ yaetom
3aUTHBIX 110J10C — 1 100 mT.

B pesynbrare yuera npmkKuBaeMOCTH 3eMIISTHH-
KH CaI0BOM OBIJIO YCTaHOBIICHO, YTO YKOPCHECHUE B
OOJIBIIICH CTEIICHU 3aBUCENIO OT YCIOBUM rojia U B
MEHBIIIEH CTENEeHN OT F'eHOTHIIA.

CocTossHMEe HOBBIX ITOCAJIOK COIIACHO METO-
JIMKE OLEHUBAIN ABAKIBI (5 1 25 ceHTsOps), uTo B
KOMITJIEKCE TTO3BOJISIIO OTCIICIUTh TUHAMUKY TIPH-
’)knBaemocTtH (puc. 3).

Tak, NpKUBaEMOCTh OMIPEICIISITN 110 KOJHYe-
cTBYy chopmupoBaHHbIX po3eTok. [1o puc. 3 BugHO,
YTO pacrpeeyieHre KOJIMYeCTBA PO3ETOK CUITLHO
OTJIMYAETCS 110 JaTaM OIEHKH.
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Puc. 3. IlpmxnBaeMOCTs PaCTCHUH 3eMIITHIKH CaJJOBOM KPYITHOILTONHOH, mT. (2023-2024 rT2)
Survival rate of large-fruited garden strawberry plants, pcs. (2023-2024)

Tak, NpmKUBaeMOCTh OIPEIEISUTN TI0 KOJT4de-
cTBY c(hopMHpOBaHHbIX po3eTok. [To puc. 3 BuaHO,
YTO pacmpeesieHne KOJIMYECTBA PO3ETOK CHIIBHO
OTJINYAETCSI 110 J]aTaM OICHKH.

B 2023 1. cTasio u3BecTHO, 4TO K 5 CEHTAOPS
B OIBITE NMPUCYTCTBOBAJIM PO3ETKU CAaI0BOU 3eM-
JISHUKW KPYIMHOIUIOAHOM MO copTaM, KOJIMYECTBO
KOTOpBIX Kosebanoch oT 121 o 148 mr. B kauectBe
KOHTPOJIBHOTO BapuaHTa ObLI B3ST COPT 3€MIISTHU-
ku ecTuBanbHasi, Tae ObUTO 3adukcupoBano 132
po3zeTtku. OOpaTuB BHUMaHUE HA TIOTOAHBIE YCIIO-
BUSI B TIEPUOJT 3aKJIa/IKH OIbITa, MO)KHO OTMETUTb,
YTO TeMIepaTypsl konedanacek ot 14,9 no 17,8 °C,
YTO CIIOCOOCTBOBAJIO YCIICIIHOMY MPHKUBIICHUIO
poserok. OHAKO B Hayasle BEreTalMOHHOTO MepH-
0712 YPOBEHB OCAJIKOB OBbLT 3HAYUTEIHHBIM M JOCTUT
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B Cpney, B CONHEMHAA NONAHKA

67 mMm. K Hauamy ceHTsI0ps qaxke cinadbie pO3eTKU
HayaJIM IMyCKaTh HOBBIC JIUCThSI, @ KOPHEBAs CHCTE-
Ma HayaJla aKTUBHOE PAa3BUTHUE TOJIBKO K CEPEIUHE
Mecsana. B 2024 1. gabimronaeTcs Ta Ke TEHIEHINI
Pa3BUTHS MOJIOJBIX PO3ETOK 3EMIISTHUKU CaJIOBOM.
KonnyecTBO nprxuBIINXCS PO3ETOK K MEPBOii J1e-
KaJle CeHTAOPs ObLIO HIKE, YeM K KOHILYy MecsIa.
[ToronHbie yCIOBHS B 3TH IaThl XapaKTEPH30BAINCH
paBHOMEPHBIM CHHYKEHUEM TeMIeparypsl oT +18,6
no 12,2 °C, mpu 3TOM KOJIHMYECTBO OCAJKOB TAKXKE
OBUIO paBHOMEPHBIM, BapbHUpys OT 29 10 58 MM Ha
MPOTSKEHUU BCero nepuoja Hadmonenuii. Takoe
pacripesielieHle BJIaru U TeMIeparypbl oKasao,
YTO PO3ETKH 36MJITHUKH CaJJOBOM KPYIHOILIOAHON
MpWKHUBAIOTCA Jyulie, yeM B 2023 r.

3 pacTeHne 4 pacTeHne S pacTedne

o HOHea Craaipe = eiieprepk

Puc. 4. Cpennsist iomans IUCTHEB 3eMISIHUKY C TSITH YYETHBIX pacteruit 3a 20232024 rr., cm?
Average area of strawberry leaves from five accounting plants for 2023-2024, cm?
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[lnomaae TMCTOBOM MIACTUHKH ISl PO3ETOK
3eMJISTHUKH BaXKHA, TaK KakK JIMCThsI — OCHOBHOM Op-
raH OTOCHHTE3a PACTCHUH, HO €CITH TOBOPUTH PO
paccaay 3eMJISTHUKHM KakK PO TOBAp, TO JUCThS —
OCHOBHOM MHAMKATOP. [1o KOIMYECTBY JIMCTHEB,
10 X OKpAacKe MOKynaresb onpeaenseT OyaeTr oH
OpaTh TOT WM MHOM MOcai0uHbIi Matepua. [lepBas
CIIOHOCTbH IIPU BBIOOpE — 3TO BKYC ATOJI, HO BHEIII-
HUM BUJ UTPAeT OrPOMHYIO poisib. B Hamem uccre-
JIOBaHMM OO0JIe3HEH U BpeauTesiell Ha NOCa0uHOM
Marepuaje 3eMJITHUKU CaJ0BOU KPYIHOIIJIOAHOM
HE HabJI0IaI0Ch.

[Ipoananmu3upyem copTa, CpaBHUB UX C KOH-
TPOJBHBIM cOpToM DecTUBaIBHASA, Y KOTOPOTO
CpEeAHss IUIOIIAb JUCTOBOM MJIACTUHKU PAaBHAETCS
180 cm?. Tak, copra Opaen u ConHeyHast HOJSTHKA
MOKa3aJu pe3yabTaThl BbILIE YPOBHSI KOHTPOJIS, C
oA sIMu JIHCThEB B 251 1 185 cM? COOTBETCTBEH-
HO. DTO MPEBBIIIAET KOHTPOJIBHBII MOKA3aTellb Ha
71 u 5 cm?. B 10 )¢ Bpems copra FOuus Cmaiinc u
DeiiepBepK MOKa3aIH PE3YJIbTaThl HUKE KOHTPOJIb-
HOTO: MX IUIOIIAIM JINCTheB ObUtH 164 1 147 cM?, uto
Ha 16 u 33 cM? MeHbIIIe KOHTPOJIBHOTO MMOKA3aTes.

[Ipu onieHKe 3eMIISTHUKH CaOBOM KOJIUYECTBO
JMCTHEB OBLIO OIPEEIIEHO 110 pa3Mepy M KoJude-
CTBY Ha po3eTke 25 ceHTs0ps. Yem OombIle TUCTHEB,
TEM JIy4lle Ka4yeCTBO MOCaJ0YHOro Marepuana. B
Cpe/IHEM Ha BCeX COpTax ObLIO OKOJIO TPEX LIETbHBIX
muctbeB. CopTt decTrBaNbHAs BBIICIUIICS CPEaU
OCTaJIbHBIX, UMes OKOJIO TPEX JINCThEB Ha PO3ETKE,
npenMyuecTseHHo ManeHbkux. Copt Opirent ot-
JMYaics TeM, YTO B HeM OBLIHM NMPEUMYIIECTBEHHO
CpEJIHUE U KPYIHbIE JTUCThS, B TO BPEMsI KaK COPT
ConHevHast OJITHKA UMeIT OOJIBIIYIO YaCTh JIUCTHEB
cpenHero u mMeskoro pasmepa. [Ipu aTom paccana
copta Opiery BelmIsiesna 6ojee IpUBIEKATENBLHO.
OTOT MaTepHa IS MOCAKHU BIEYATIISII 3[0POBBEM
Y IYIIHCTOCTBIO O1aroaps 4eperikam JINCTbEB Cpe-
HEH JJIMHBI, KOTOPbIE TAPMOHUYHO BIIMCBHIBAJIUCH B
ropiuok. Jiuctes Oonbliero pazmepa UMeNu Yeperiku
WCKPUBJICHHBIE U BBINNIEBIINE HEECTECTBEHHO. B
cpenHeM Ha pacteHuu copra FOuus Cmaiinic Ha-
6mronanoch Tpu ucta. Ha atom copre Obln 3ame-
YEHBI JIUCTHsI HEOOJIBILIOTO pa3Mepa, a TAKXKe OYeHb
MaJIeHbKHUE U PEIKHE JIMCThS CPEAHETO pa3mepa. B
LI€JIOM TTOCaJ0YHbII MaTepuall Mpou3BOAMII BIIE-
YyaTJIeHUuEe HEeAOPA3BUTOTO U C1abOro, HE BhI3bIBAS
ocoboro unrepeca. Copt deiiepBepk UMeeT cpeiHee
KOJIMYECTBO JINCTHEB B TEUCHUE UCCIIEIOBATEILCKUX
JIeT, cpaBHUMOE ¢ copToM 3emyistHukr FOnus Cmaiic:
TpH 1McTa. BHEIHMI BUA ocaiouHOro MaTepuaa
U IPEUMYILECTBO HEOOJBIINX JUCTHEB AHAIOTHYHBI
MPEbITYIIEMY COPTY.

3eMIIsIHUKA caZioBasi — 3TO MPOCTas KyJbTypa C
KpPYMHBIMU TLTI0JJaMH, HO B yCJIOBUsIX 3anaanoit Cu-
Oupu u B ocobeHHoctr Ha Tepputopun YIIX «Can
MudypuHIIEB» OCHOBHOHM MPOOIEMOi TIPY BIPAIIIH-
BAaHUU SIBJISIETCA MEPE3UMOBKA. B X0J101HBIE TOIBI
MOJIOZIbIE PO3ETKH 3EMIISIHUKU MOTYT 3aMEpP3HYTh U3-
3a HEIOCTaTOYHOTO CHETa U ITyOOKOTO MPOMEp3aHus
NOYBBI. J{JIs1 yiTydIIeHs] COXPaHHOCTH [TOCAJ0YHOTO
Marepuaa ObUIO MTPOBEICHO UCCIIEIOBAHNE, B PaM-
Kax KOTOPOro TPaHIIEH ¢ BKONMAHHBIMH FOpIIKaMHU
ObUIM OKOMAHBI IO KPYTY, YTOOBI 3aIUTUTh KpaitHue
PSAIBL OT 3aMEP3aHuUs.

3uma 2023-2024 1. okazamach CHEXHOM, M CHEX-
HBII TOKPOB JOCTHUT 3HAYUTEIBHON TONIUHBL, YTO
MO3BOJIMJIO COXPAHUTh PACTEHUS IS CIIEAYIOIIEro
ce3oHa. biaronaps ucnonb30BaHUIO FOPILKOB 00b-
emoM 0,5 1 Monoable pacTeHHs HE TOCTPagaiu OT
MOPO30B.

Ilepe3nmMoBKa COPTOB 3€MIISTHUKH CaOBOM
KpPYIHOIUIOAHOM NoKa3ana, 4to copra Opien u
ConHeuHas noJisHKa Bhllle craHgapra Ha 4 u 1 %
cootBeTcTBeHHO. HO copra FOnmst Cmaiinc u deii-
epBepK 3HAYUTEIHHO HUXkKe KOHTpoJsi: Ha 8 u 10 %
cooTBeTCTBEHHO. KOHTpOJIbHBINA BapHaHT MOKa3al
ypoBeHb B 83 % nepe3uMoBKu. J1Jist Halllero peru-
OHA Takas Iepe3rMMOBKa OLIEHUBAETCS KaK XOPOIIas.
Bech nocaznouHslil Marepual nmocie nepe3uMOBKI
ObUT XOPOLIEro KauecTsa U TpedoBal MUHUMAaJIbHOTO
yxona. Kpome Toro, 3a cuer UCcroyib3yeMOl eMKOCTH
3alIUIIeHHAas KOPHEBask CUCTeEMa MPAKTUYECKHU He
MOBPEXKAAJIACH MPU BBIKOIIKE M3 TPaHILIEH, CIe10Ba-
TEJIbHO, PACTEHHE MEHBIIE MOABEPraloCh CTPECCY
U BBITVIAJIEIIO MTPE3eHTA0ETHHO.

BbIBO/IbI

1. IlouBeHHO-KJIMMATUYECKHUE YCIOBUS JIECO-
crenu 3anannoit Cubupu no npuxoany GoToCHUHTE-
TUYECKH aKTUBHOMW paJiMallii U CyMMe aKTHBHBIX
TeMIepaTyp AOCTATOYHBI TS pocTa ¥ (POPMHUPOBAHHS
YPOKaMHOCTH 36MIISTHUKHU CaJTOBOM.

2. UccnenoBanue Mokasaiio, 4To MpuKUBaeMOCTh
3€MJISIHUKU CaJI0BOM CUJIBHO 3aBUCUT OT YCIOBUI
roja, Tak, Harpumep,npruxruBaeMocts B 2024 1. 6pu1a
BhIlIe Ha 20 % noka3areneit 2024 r. [Ipu sToM y4-
1IMe pe3ysibTaThl MOMYUYEHbl HA BAPUAHTAX C 3aKPbI-
TOW KOPHEBOW CHCTEMOM B Topiikax oobemom 0,5 1.

3. Copra Opinenr u ConHeuHas ToKazanu ceost
Jy4LIMMH IO N3y4aeMbIM IIapaMeTpaM U MOTYT ObITh
PEKOMEH/I0BaHbI /Ul BbIPAILIMBAHUS paccajbl ¢ 3a-
KpBITOW KOPHEBOW CUCTEMOM.
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BJIMSHUE YCKOPEHHBIX 2JIEKTPOHOB C SHEPTUEM 1 M2B HA POCT
MMATOTEHOB CEJIbCKOXO3AAHCTBEHHBIX PACTEHUI

TA.A. Madgiora, 'H.C. UyiukoBa, >*Y.A. Bauszuiok, >*A.Il. Yepuses, >**I1.1O. Bopuerosckas, */1.C. IOpos,
2341.B. 3y6punkas, *B.C. UnaroBa, *[1.A. Illumko, **U.A. Ponun

'Cubupckuil hedepanvhwlii Hayunwvlil yenmp acpobuomexronoeuti PAH, Kpacnoobck, Poccust

?Mocrosckuii 2ocydapemeennviil ynugepcumem um. M.B. Jlomonocosa, Mocksa, Poccust

$Mockosckuil 2ocydapemeennwlit ynusepcumem um. M.B. Jlomonocosa, HUH sidepnoit pusuxu um. JI.B. Crobenvyvina,
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lepsviit MIMY um. U.M. Ceuernosa Munzopasa Poccuu (Ceuenosckuti ynusepcumem), Mocksa, Poccus
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Jast uuTUpoBanMs: Biusnue yCKOPEHHBIX 3JIEKTPOHOB ¢ dHepruerd 1 MsB Ha pocT maToreHoB CeabCKOXO03SH-
CTBeHHBIX pacTenuii / A.A. Mamora, H.C. Uynukosa, Y.A. bausurok, A.Il. Uepnses, I1.1O. Bopmierosckas, J1.C.
Opos, 51.B. 3yopuukas, B.C. Mnarosa, I[1.A. lllumko, 1. A. Ponun // Bectank HI'AY (HoBocubupckuii rocynap-
CTBCHHBII arpapHblii yHEBepcHuTeT). —2025. — Ne 1(74). — C. 47-58.—DOI 10.31677/2072-6724-2025-74-1-47-58.

KiaroueBrnle ciioBa: MHHGHHﬁ, IIaTOI'CHHEBIC FpI/I6I:I, AnaMeTp KO.]'IOHPII7[, paananinoHHas 06pa60T1<a, YCKOPCHHBIC
OJICKTPOHBI, 3alluTa paCTeHHﬁ.

Pedepar. [loxazano, umo na mpemvu Cymku nocie 8blceda Ha NUMAMENbHYIO CPedy 8blCeHeK U3 NPOUeOuLe2o
06yueHUe HUBKOIHEPLEMUUECKUMU YCKOPEHHBIMU INEKMPOHAMU C MAKCUMANbHOU snepeueil 1 M>B 6 ouanaszone
003 om 100 I'p oo 10 000 I p muyeruanvrozo mama epubos pooos Fusarium u Alternaria naubonvuiee nooasienue
pOCma OonLUUHCIEA UX WMAMMO8 HaOmooanu npu obnyuenuu 0ozamu om 5 000 I'p u eviute. B cpednem no dose
HauMeHbWULl pocm 2pubo6 ommeyer npu obaydenuu 0030t 5 000 I'p. B smom cayuae cpednuil ouamemp KOAOHULU
V U3YHEHHBIX wmammog cocmasnsin 9,7 mm, umo na 74,6 % menvute, uem ¢ KonmponvHulx obpaszyax. Ilokazano,
umo 06pabomKa NYUKOM EKMpPOHO8 NPUBENA K CHUICEHUIO OUAMEMPATbHOU CKOPOCMU POCMA 07l ceMu U3 08e-
Haoyamu uccaedyeMuix wmammos pumonamozenog. Oonyuenue muyenus 2pudo6 paziuyHblx WMamMmos 6 003ax
100, 1 000 u 10 000 I'p nooasasno ux pocm na 4—10, 13-39 u 62—-63 % coomeemcmeaento, 6 3a8UCUMOCHIU OM
suda epuba u e2o wmamma. /s 00306wix 3asucumocmeti ouamempos kojnonuil umamvmos 1 -4 u K-91 (Fusarium
spp.), TAH-1 (Alternaria spp.), T-1 u T-2 (B. sorokiniana) u LLIK-25 u ILITI-28 (R. solani) Oviiu nonyyenst sgHvle
annpoKCUMUpylowue CUeMOUOAIbHbLE 3ABUCUMOCTIU, CEUOEMETbCMEYIOUUE O PAZTUYHOU PAOUOYYECTHEUMETbHO-
cmu wmammos Gumonamo2enuvix epubos, 00ycio6ieHHo ux mopponocuveckumu ocobennocmamu. Haubonee
paoduouyecmseumenvhulM noxkazai ceos wmamm LIK-25 (R. solani), uneubuposanue pocma KonoHuti Komopo2o
Habrooanoce npu oonyuenuu 6 0oze 1 000 I'p. Haumenee paduouyecmeumenvHoimu oxkasanuco wmavmol TAH-1
(Alternaria spp.), S-1 (S. nodorum) u K-7.2, K-21 u K-37 — Fusarium spp., uHeubuposanue pocma Komopbix He
Habnooanocy oadxce npu ooryyenuu ¢ 0ozax 10 000 I p.

THE EFFECT OF ACCELERATEDELECTRONSWITH AN ENERGY OF IMEVON
THE GROWTH OF AGRICULTURALPLANTSPATHOGENS

'A.A. Malyuga, 'N.S. Chulikova, >*Bliznyuk U.A., >*A.P. Chernyaev, >**P.Yu. Borshchegovskaya, *D.S. Yurov,
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Abstract. It was shownthaton the third day aftersowingon the nutrientmedium of die-cutsfromirradiated
low-energyaccelerated electronswith a maximum energy of IMeVin the doserangefroml00 Gy tol0000 Gy
mycelialmat of fungi of variousstrains of the genera Fusarium and Alternaria, the greatestsuppression of the
growth of mostfungi was observed whenir radiated at dose sfrom 5000 Gy and above. On average, the smallest
growth of fungi was observed at a dose of 5000 Gy. In this case, the average colony diameter of the studied
strains was 9.7 mm, which is 74.6% less than in the control samples. It is shown that electron beam treatment
ledto a decrease in the diametricalgrowthrate for7of the 12 studiedstrains of phytopathogens. Irradiation of
mycelium of fungi of variousstrainsat doses of 100, 1000 and 10000 Gy suppressed theirgrowthby 4-10, 13-39
and 62-63 %, respectively, dependingon the type of fungusanditsstrain. Fordosedependences of colonydiameters
of strainsG-4andK-91Fusarium spp., TAN-1 Alternaria spp., T-1 and T-2 B.sorokiniana and SHK-25 and SHP-
28 R.solani, explicit approximating sigmoidal dependen ceswereobtained, indicatingdifferentradiosensitivity of
strains of phytopathogen icfungidue to theirmorphologicalfeatures. The most radiosensitive strain was SHK-25
(R. solani), the inhibition of colony growth of which was observed when irradiated at a dose of 1000 Gy. The least
radiosensitive strains were TAN-1 (Alternaria spp.), S-1 (S. nodorum) and K-7.2, K-21 and K-37 — Fusarium spp.,

whose growth inhibition was not observed even when irradiated at doses of 10000 Gy.

OnHOM M3 NIPUYUH NIOTEPh YPOKaAs SABIISIETCA
MTOpaKEHNE CEITHCKOXO3SICTBEHHBIX KYIBTYp pa3-
TUYHBIMU BuAaMu 3a0oneBanuii. [llupoxoe pac-
MIPOCTPaHEHHE UMEIOT TaKkue OOJIE3HH pacTEHUH,
KaK CenTopuo3, KOpHEBasi THWIIb, (Py3apro3, ajlb-
TEPHAPHO3 y MIICHUIBI U PU3OKTOHUO3 KapTO(es.
[Tpyu4nHOM MX BOZHUKHOBEHUS SIBISETCS HAJIUIHME HA
CEeMEHHOM Marepualie, paCTeHUSIX HJIH B TIOYBE MPe/I-
cTaBuTelNel rpuboB ponoB Fusarium n Alternaria, a
TaKXe TaKUX MaTOreHOB, Kak Septoria nodorum (S.
nodorum), Bipolaris sorokiniana (B. sorokiniana) n
Rhizoctonia solani (R. solani) [1-14].

ObecnieueHne FKOJI0rNYeCcKoi 0e3011acHOCTH
BO3/ICNTBIBAHUS CEITLCKOXO3SIHCTBEHHBIX KYJIBTYP TIPE-
ycMaTpuBaeT NPOBEICHUE 3AIIUTHBIX MEPOIPUSTHIH,
HE HAHOCAIIMX BPe/ia OKPYXKarollel cpesie, ¢ coxpa-
HeHHeM (QYHKIHI ee caMOperyaupoBaHusi 1 ObICTPOro
BoccTaHoBiieHus [15]. B To BpeMs kak XuMHUECKHe
METO/IbI 3aIIUThI OKA3bIBAIOT HETAaTUBHOE BIMSHUE
Ha arpoIieHo3, a MEXaHNYECKUE U OMOIOTHYECKUE
METOIbl OTIINYAIOTCS BBICOKOH TPYIOEMKOCTBIO MIIN
MaJioi 3 PEeKTUBHOCTHIO, (PH3UIECKHIE METOBI, TAKHE
KaK MPUMEHEHUE YIbTPa3ByKa, HIEKTPOMAarHUTHBIX
MoJed U MOHU3UPYIOLIUX U3JIYYEHUH, I03BOJISIIOT
CHH)XATh YUCIICHHOCTh BPEIHBIX OPTaHU3MOB B
YCIIOBHSIX 3aIIMIIIEHHOTO TPyHTa ¥ TIPOBOIUTH JIC-
3MHCEKLHUIO0 CEMEHHOTO MaTepuasa, MUHIMUA3ZHPYS
HETaTUBHBIE TIOCIIE/ICTBUS [Tl OKPYKAIOLIEH Cpebl
[16-19]. [Tomumo 3TOTO, GOJBIIION HHTEPEC BHI3BIBACT
MIPUMEHEHHE U3ITYYEHUs! ISl CTUMYIISIIIMHA POCTOBBIX
IIPOLIECCOB U MOBBIIIECHHUS YCTOMYMBOCTU PACTEHUI
[20-21]. Cornmacao MAT'ATD, s¢dextuBHbIM HU3H-
YEeCKHM METOIOM 00pabOTKM KaK MaTepualioB, TaK U
OHMONIOrMYEeCKHX 00BEKTOB SBIIIETCA 00pabOTKa HU3-
KO9HEPreTHYeCKMMHU YCKOPEHHBIMU 3JIEKTPOHAMU U
¢doronamu [22-23], mOCKOIbKY UX UCTOUHUKH Oosiee
0€e30MacHBI 10 CPAaBHEHUIO C PAAHMOHYKIUTHBIMU U

UMEIOT PETYIHPYEMYIO MOIIHOCTB U 00J1ee BHICOKYIO
MPOU3BOIUTEIHHOCTD.

B cuny pasnooOpa3sus rpuOHBIX TATOT€HOB U
MOPa’KaeMbIX UMH CEIbCKOXO3SHCTBEHHBIX KYJIBTYp
BO3HHKAET HEOOXOAMMOCTb UCCIICIOBAHUS BIUSHUS
MOHM3HUPYIOIIETO N3TyYEHUS Ha YUCThIE KYJIbTYpPbI
¢uronarorenos. [Ipu »ToM, ¢ y4eTom akiieHTa Ha
nepexoq K 00paboTke ¢ UCIIOIH30BAHNEM YCKOPH-
TeJel SJICKTPOHOB, 0COOBI HHTEPEC MPENCTABISICT
U3y4yeHHe BIMSIHUS Ha IpUObl paJiMalluOHHOM 00pa-
OOTKH C HCIOJIb30BaHHUEM HU3KOIHEPTreTUUECKUX
AIIEKTPOHOB.

[lenpro uCClIeNOBAHUN SBISIIOCH U3YUYEHHUE
BIIMSTHUSL PA3JIMYHBIX 103 00pabOTKH yCKOPEHHBIMU
anexTpoHamu ¢ sHepruerd 1 MsB Ha pocT uncThIX
KYJIBTYp BO30yauTesneil 00Ie3HeH CelbCKOX03sH-
CTBEHHBIX PaCTeHUM, TAKUX KaK rpulbl Fusarium spp.
u Alternaria spp., Septoria nodorum (S. nodorum),
Bipolaris sorokiniana (B. sorokiniana) u Rhizoctonia
solani (R. solani).

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

Bobiesienne YHCTBIX KYJBTYP rpudoB

B kxavecTBe 00BEKTOB HCCIIECIOBAHHS HCIIONB30-
BaJ rpuOsl poaoB Fusarium (urammsl -4, K-91,
K-7.2,K-21, K-37), Alternaria (mrammel E-1, TAH-
1), a Taxoke Bipolaris sorokiniana (Sacc.) Shoemaker
(=Cochliobolus sativus (S. Ito &Kurib.) Drechsler
ex Dastur) (wrammsr T-1, T-2), Septoria nodorum
(Berk.) Berk (=Leptosphaeria nodorum E. Muell., =
Phaeosphaeria nodorum (E. Muell.) Hedjar). (mrramm
S-1) u Rhizoctonia solani J.G. Kuhn (=Thana-
tephorus cucumeris (A.B. Frank) Donk.) (mramMMbt
MIK-25, HITI-28), BbIeIeHHBIE U3 TOPaKEHHBIX
JMCTBHEB, CTEONCH U CEMSTH CeNbCKOXO03SIHCTBEHHBIX
pacTeHuii, coopanusix B nepuoa 2021-2023 rr. B
HoBocubupckoii o6:1actu. B nporecce BoiaeneHus
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rpuOOB MOPaKEHHBIC YACTH PACTCHHUH TIATEIIHHO
OTMbIBaJIM M 00padarsiBaimu 70%-M pacTBOPOM 3THU-
JIOBOT'O CIIUPTA JJIs CTEPUIIM3ALMU OT TOBEPXHOCT-
HBIX canpoduToB. Jlanee CTePHILHBIM CKaJIbIIEIEM
Ha rPaHULE 30POBOM U OPAKEHHON PaCTUTEIIbHOM
TKaHU BbIpe3aju 00pa3ibl TKAaHEeH U 3aKJIaAbIBaIu
Ha KapToQesbHO-AEKCTPO3HBIN arap [24] uiu arap
Yamneka [24], B 3aBUCHMOCTH OT TUTa rpuda, ¢ 100aB-
JIeHWEeM aHTHOMOTHKOB CTPETITOMUIIMHA Cylb(ara u
xJiopampeHrKona (JJIEeBOMELIMTUH HaTPHs CYKLMHAT) B
koHueHTparuu 20 mr/mn. J{ist uaeHTuduKanm poaos
Y BUJIOB IPUOOB HCIIOJIb30BaJIN COOTBETCTBYIOIINE
onpenenurenu [25-28].

[Tonmy4eHHble YnCTBIE KYABTYpHI TPUOOB BBICEBA-
71 Ha cpexy Yareka ¢ 100aBIeHUEM CTPENITOMUIINHA

N, oTH. eA.
1.00 - o

0.75-

0.50 |

0.25 -

0.00 -

0.0 0.2 0.4

1 XJIOpaM(pEeHUKOJIa, TOMEIICHHYIO B CTEPHIILHBIE
ractTukoBbie yamku [lerpu quamerpom 30 mm,
U Jlanee NHKyOupoBanu mpu temmneparype 25 °C B
TEYEHUE CEMHM JIHEH /15l HOCIEAYIOIEro 00y YeHH .

O0JyyeHne YUCTBIX KYJbTYP I'PHOOB yCKO-
PEHHBIMH JIEKTPOHAMU ¢ MAKCUMAJILHOM JHep-
rueii 1 M>B

OO0my4yeHne YUCTHIX KYJIBTYp TPHOOB B YalllKax
[Terpu nuamerpom 30 MM yCKOPEHHBIMU 3JIEKTPO-
HaMM C MakcUMallbHOU 3Hepruen 1 MaB ocymiect-
BJISUTM C UCTIOJIb30BAHUEM JIMHEHHOTO YCKOPUTEIS
anekTpoHoB YIJIP-1-25-T-001 co cpeaneit MorHo-
CTBIO ITy4Ka 25 KBT, criekTp KOTOpPOro NnpecTaBlIeH
Ha puc. 1.

E, M3B

0.6 0.8 1.0

Puc. 1. CnexTp nuHEHHOTO ycKOpUTENS MeKTpoHoB YOJIP-1-25-T001
Spectrum linear electron accelerator of the WELR-1-25-T001

Jlnst obecrieueHUst paBHOMEPHOT0 O0JIy4eHHUs
YHUCTHIX KYJIBTYP (PUTONATOTCHOB UX BBIKJIAABIBAIIN
Ha JIOPATIOMUHHUEBYIO IUTACTHHY, PACHIOIOKECHHYIO
Ha paccTOsTHUM 12 CM OT BBIXO/Ia ITyYKa SJIEKTPOHOB,
1 00JTy4asy ¢ IBYX MPOTHUBOIIOJIOKHBIX CTOPOH, T10
MIOJIOBUHE J103bl 00Ty4€eHHs ¢ Kax 101 cropoHsl. Ha
pHC. 2 MPEACTABIEHO PACCUUTAHHOE C TIOMOIIIbIO
KOMIIBIOTEPHOTO MOJIETTMPOBAHMS C UCIIOIb30BaHU-
eM nporpammHoro koga Geant 4 [29] TpexmepHoe
pacrpezienieHue MOrIONIEHHOH 10351 B IMITHHIPE U3
BOJIbl, UMUTHPYIOIIEM ITUTATEIBHYIO CPELy C MHUIIE-
nueM. B Xonie uMCiIeHHbIX 3KCIEpUMEHTOB MOZIEITUPO-
BAJIOCH JIByXCTOpOHHEE 00Ty4eHHe BOAHOTO (haHTOMa
3NIEKTPOHAMH, SHEPTETUUECKUI CIEKTP KOTOPBIX CO-

OTBETCTBOBAJI CIIEKTPY, MPEACTaBICHHOMY Ha puc. 1.
W3 puc. 2 BuaHO, 4TO OAHOPOJHOCTH pacipeeseHUs
MONIOUIEHHOM 1036l B BOAHOM LIMJIMHJPE, PaBHAS
OTHOLIEHUI0 MAaKCHMAJIbHOIO 3HAUEHUs 03Bl K €€
MHUHUMaJIbHOMY 3Ha4€HHUIO B 00beMe LUIIMHIpa,
coctaBuna 0,75, 4TO CBUJIETENLCTBYET O BHICOKOM
CTETIeHN PaBHOMEPHOCTHU O0TyUYEHHSI AIEKTPOHAMHU
00pa3IoB MHULIEIIHS.

J1J1st KOHTPOJIST 0361, TIOTIIOIIEHHON 00pa3aMu
(buTOMaTOreHOB, B X0/1¢ 00IyUeHUs (PUKCHUpPOBATH
3apsn O, MONIONIEHHBIH YaCThIO IHOPATIOMUHH-
€BOH IIACTHHBI, HE 3aHATON oOpa3naMu rpubos,
BPCMs1 9KCIIO3ULIMH { ¢ ¥ TOK Iy4Ka SJICKTPOHOB /.
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Puc. 2. Kapra 1030BOro pacrpeneiaeHus Ipu o0mydeHnn 00pa3na MULETIHs YCKOPEHHBIMHU 3JIEKTPOHAMH
¢ MakcuMallbHOH 3Heprueit 1 MsB

A map of the dose distribution during irradiation of a mycelium sample with accelerated electrons with
a maximum energy of 1 MeV

o3y, nmormonieHHy0 obpasnamu puronaro-
TeHOB, OIPENEIISIIA C UCIIOJIb30BAaHUEM J103UMe-
Tpuueckoro pactBopa Opukke [30], morpemrHOCThH
JIO3UMETPHUHU JJAaHHOTO MeToj1a cocTanisiia 12 %.
OO0y4yeHue 103UMETPUUECKOro pacTBopa 00beMOM
3 mn B yamkax [lerpu nuamerpom 30 MM IpoBOAM-
JI1 B COOTBETCTBHHU CO CXEMOMW OOJyUEHHSI YUCThIX
KYJIBTYp (PHTOMIATOTEHOB, TOK ITy4YKa IpH 00IydeHHN
J03UMeTprudeckoro pacteopa coctasui 80 HA. beuio
MOJTY4€HO, YTO MOIITHOCTb J03bl, IIOTJIOUICHHOH J10-
3UMETPUYECKUM PACTBOPOM, IIPHU OOIYUYEHUH ITyd-
KOM 3JIEKTPOHOB IIpH TOKe myyka 80 HA cocraBuia
(0,6%0,1) I'p/c. 1o3b1, mOTIIONIEHHBIE 00pa3aMu
(bUTOMIATOreHOB B X0/Ie OOTyUeHHS, PaCCUUTHIBAINCH,

MCXOS U3 TIPEATIONIOKEHUS O TUHEWHOM BO3pac-
TaHWUH 3apsi/ia, MOTIONIEHHOTO TI0paTIOMUHAEBON
MJIACTUHOW, OT BpEMEHU 00JTydeHHUs 00pas3IoB, a
TaKKe O JINTHEHHOM BO3paCTaHUH MOIIHOCTH JI03bI,
MOIVIOIIEHHOM o0pa3iamMu, ¢ BO3pacTaHUEM TOKa
My4Ka AJIEKTPOHOB. J[aHHBIE O 3HAUYCHHUSX 3apsiaa
an, MOTIOUICHHOTO JTIOPATIOMUHUEBON TTACTUHOM,
BPEMCHH OKCTIO3HLIH /s, TOKA ITy4Ka SCKTPOHOB /
¥ JI03b1, TIODJIOIEHHOW 00pa3IiaMH, PeICTaBICHBI B
tabm. 1. [TorpemHocTs onpeaeacHus MOrIOMIEHHON
J03bl coctaisiia 15 %. O6ayuenue npoBoIMIIOCH
npu temreparype 20 °C, HeoOayueHHbIe 00pa31Ibl
(buUTONATOreHOB HAXOAWJIMCH B TE€X KE TEMIIeparyp-
HBIX YCJIOBHSX, UTO U O0ITydaeMbIe.

Tabnuya 1
JaHHble 00/1y4eHHsI YHUCTHIX KyJIbTYp rpuéoB B 103ax 100-10000 I'p
Ha JINHEHHOM ycKopuTee 31eKTpoHoB YIJIP-1-25-T-001
Data on irradiation of pure fungal cultures at doses of 100-10,000 Gy
on the UELR-1-25-T-001 linear electron accelerator
Ceanc o0my4eHust Liager © D g;:me " 0,..» HKn I, HA
I'p
. 1 (no3za 1) 77/85 50/50 6575/6555 80
2 (no3a 1) 92/101 50/50 6570/6540 80
5 3 (noza 2) 88/112 500/500 65430/65790 800
4 (noza 2) 98/110 500/500 65670/65550 800
3 5 (no3a 3) 198/210 2500/2500 326700/326060 1800
6 (noza 3) 190/217 2500/2500 326800/326146 1800
4 7 (no3a 4) 129/115 5000/5000 654500/657100 7000
8 (moza 4) 105/116 5000/5000 653800/654300 7000
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OO0pa3ibl YUCTHIX KYJIBTYp (PUTONATOTEHOB 00-
nyyanuch B no3ax 100, 1 000, 5 000 u 10 000 I'p
JUTSl U3yYEHUS BIUSHUS YCKOPEHHBIX 3JIEKTPOHOB
Ha POCT JIBEHALIATH [ITAaMMOB IPUOOB pa3IMuHBIX
BUJIOB B IIMPOKOM JAuarna3oHe 103. [ kax 1o 10361
MPOBOAMIIY IO 2 CeaHca OOIyUYeHUs], B X0JIe KOTOPBIX
Ha JIIOPAJIOMUHHUEBYIO ITACTHHY BBIKJIAJBIBAJIN 110
6 00pa3IoB YUCTHIX KyJbTYp TPUOOB Pa3IMIHBIX
mramMMoB. Beero 0b110 poBezieHo 8 ceancoB 00-
PpabOTKH MyYKOM 3JIEKTPOHOB.

OueHka BIMSIHUS PaIUallMOHHON 00padoTKH
YCKOPEHHBIMH 3J1eKTPOHAMHU ¢ MAKCHUMAJILHOI
3Heprueii 1 MaB Ha uyncTbIe KyJbTYypbI TpHOOB

[Tocne obmy4eHns U3 MUIETHATBHOTO MaTa Kax-
JIOTO MITaMMa Pa3IMYHBIX BUI0B TPHOOB MPOOOYHBIM
CBEPJIOM BbIPE3aJH MATh IUCKOB IUAMETPOM 5 MM
U pacKiIaJbIBaIu Ha cpey Yaneka ¢ qob6aBieHueM
CTPENTOMMILIMHA U XJIopaMpeHukona. Jlanee nmposo-
JIMIIM MOHUTOPHHT POCTa IrpUOOB ITyTEeM U3MEPEHUS
JiaMeTpa KOJOHUM Ha 3, 5 v 7-i ieHb mociie BhICeBa.
Temneparypa nnky6amnuu cocrasisiia 25 °C.

PE3VJIBTATHI HCCJENOBAHUI M X
OBCYXJEHUE

Hcxons U3 AaHHBIX 3aMEPOB C TPETHUX MO CEb-
MbI€ CYTKH JJUAMETPOB KOJIOHUHM rprOOB, BHIPALIECH-
HBIX U3 O0JIy4eHHBIX ¥ HEOOIy4eHHBIX 00pa30B
MHULIENHUS, MOKHO CKa3aTh, YTO IMOMyYEeHHbIE 3HAYCHUS
paszIuYaNnch Kak JIs TpuOOB pa3HbIX IITAMMOB,
TaK M JUIA OTJENBHBIX IITAMMOB OTHOTO BU1a rpuda
(Tabm. 2). PocT munienus 115 MATH U3 paccMarpu-
BAa€MBIX IITAMMOB Ha CE€bMbl€ CYTKH ObLIT Orpa-
HUYeH pazmepamu daiek [lerpu. Poct auamerpos
KOJIOHMM mtamMma Fusarium spp. — I'-4 u mramma
R. solani— 111I1-28 6buT 3HAYUTETHHO 3aMEJICH TTPH
ux oomydyenuu ao3zou 1 000 I'p — nuameTpsl ux Ko-
JIOHUH OBUIM OTJIIMYHBI OT HYJIS TOJIBKO MPH 3aMepe
Ha MAThIE CYTKHU MOCJIE BHICEBA.

AHanu3 TMHAMHUKH POCTa KOJIOHUH rpuOoB 1mo-
Kazajl, YTO 3aBUCUMOCTHU UX IMaMETPOB OT BPEMEHH,
IPOLLIE/IIETO IOCIE BBICEBA HA IIUTATENIBHYIO CPELY,
vMenu JuHeinbid Bua. Ha puc. 3 npencraBneHsl
3aBUCUMOCTH IMaMETPOB KojoHui mrTamma K-7.2
rpuba pozaa Fusarium, BBIPAIIEHHOTO U3 00Ty4eHHBIX
Pa3IMYHBIMU 103aMH YHCTHIX KYJIBTYp (puTOmarore-
Ha, OT BpEMEHHU U3MEPEHUS C TPETHHX TI0 CEIbMBIE
CYTKH TIOCJIE TTOCEBA.

Tabnuya 2
BimsinMe pa3JIM4HBIX /103 HOHU3UPYIOLIEro U3JIy4eHHs HA POCT YHCTBIX KYyJAbTYP rpuooB
B030yauTesieii 60/1e3Hell celbCKOX03iiCTBEHHBIX KYJIbTYP
The effect of different doses of ionizing radiation on the growth of pure cultures
of fungi causing diseases of agricultural crops
JlnaMeTp KOJIOHUI TPUOOB, MM
; Alternaria B. sorokini- . S. nodo-
Fusarium spp. R. solani Cpennue
Bapuant spp- ana rum
10 J103€

r-4 | K91 |K-21|K-72|K-37| E-1 [TAH-1| T-1 | T-2 H'2[£.<_ H'ZHE;I_ S-1

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Tpemvu cymxu

Kontpons | 33,0 | 40,3 | 45,0 | 32,0 | 49,3 | 29,0 | 28,3 | 41,0 | 45,0 | 16,0 1,6 41,7 34,8
100 I'p 29,3 | 39,3 | 40,7 | 21,3 | 48,0 | 28,7 | 25,7 | 43,5 | 43,3 | 15,7 | 183 22,0 31,3
1000 I'p 0 | 29,7 |34,0 | 257 | 48,0 | 27,7 | 26,3 | 31,3 | 31,7 0 0 30,0 23,7
5000 I'p 0 0 0 | 21,7 | 450 | 243 0 0 0 0 0 25,7 9,7
10000 I'p 0 0 32,5 36,5 | 48,3 | 32,7 0 0 0 0 0 25,0 14,6

HCP | 1,2 | 1,1 | 3,6 | 3,1 | 29 | 25 1,6 1,7 2,6 0,5 1,3 1,7

Ilamuie cymxu
Konrpons | 55,3 | 66,7 | 90,0 | 54,3 | 80,0 | 51,0 | 45,7 | 72,3 | 74,5 | 25,5 | 28,0 67,0 59,2
100 I'p 54,7 | 67,0 | 80,0 | 38 | 80,0 | 53,8 | 43,0 | 69,0 | 70,7 | 26,3 | 29,0 33,0 53,7
1000 I'p 35,0 | 56,0 | 90,0 | 44,5 | 77,7 | 46,3 | 43,3 | 61,7 | 51,3 0 6,3 39,0 45,9
5000 Ip 0 0 0 38 | 71,0 | 40,7 0 0 0 0 0 33,0 15,2
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Oxonuanue maon. 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14
10000 I'p 0 0 | 765|585 793|527 0 0 0 0 0 34,3 25,1
HCP 1,0 [ 22 | 2,0 | 3,7 | 2,1 | 40 1,3 1,5 3,4 1,3 2,3 3,7

Ceovbmbie cymxu
Konrpone | 78,0 | 90,0 | — | 71,7 | 90,0 | 62,8 | 62,7 | 90,0 | 90,0 | 36,7 | 40,0 90,0 72,9
100 I'p 80,7 1 90,0 [ — | 57,3900 |61,3 | 58,7 | 850 | 83,3 | 35,7 | 40,0 36,0 70,6
1000 I'p 60,0 | 83,5 | - |623]90,0 57,7 60,0 | 850 | 68,5 0 17,0 45,0 61,3
5000 I'p 0 0 - | 583 (90,0 57,0 0 0 0 0 0 35,7 26,8
10000 I'p 0 0 - | 77,5 ] 90,0 | 63,0 0 0 0 0 0 35,0 29,1
HCP,, 1,7 | 1,2 - 4,3 0 3,4 1,3 5,7 2,6 2,5 2,8 4,2

Jns ananu3a BIMSAHMSA 03Bl OOTy4EHHUs Ha
JUaMeTpaIbHy0 CKOPOCTh pOCTa (PUTONATOI€HOB
Pa3IMYHBIX IITAMMOB B XOJI€ UCCIIE0BAHUS pACCUH-
THIBAJIM 3HAUCHUsI AUaMEeTpaIbHbIX CKOpPOCTell pocTa
KOJIOHUI TprOOB, BBIPAILIIEHHBIX U3 O0JIyUYEHHBIX B
pa3INUHBIX 103aX 00pa3loB MULENNS, IO YIIIy Ha-
KJIOHA allpOKCUMUPYIOIINX KPUBBIX 3aBUCUMOCTEH

IUaMETPOB MX KOJOHUH OT BPEMEHU HAOIIOECHUS
(cm. puc. 3). IlpuBeneHHast HUXKE IIBETOBAs KapTa
OTpa)kaeT BEJIMYHMHBI TIOJyYCHHBIX 3HAUCHUHN U~
aMeTpaJIbHOM CKOPOCTH POCTa (PUTOMATOTEHOB B
MM/ CYTKH OT J03bI OOJTYUCHHS YUCTHIX KYIbTYP
rpubOB pa3IMYHBIX ITaMMOB (puc. 4).

100 4
= Koutpone
= 1000p
= 80 & 10000Mp
E * 50000p .
s ¢ 10000 p
5 W
=
g
2 40-
@
s
[+
=
= 20

Bpemna, aHW

Puc. 3. Annpoxcumupyromue npsiMble 1Jis 3aBUCUMOCTEN THaMETPOB KOJIOHUM OT MOJIyYE€HHOM 103bl U3JTy4YEHUs
s mramma K-7.2 rpuba pona Fusarium
Approximating lines for the dependences of colony diameters on the received radiation dose for strain K-7.2
of the fungus of the genus Fusarium

MOXHO OTMETHUTbH, YTO HAUOOJIbIIIEE TTOIABIISA-
IOlIee BO3/ICHCTBIE YCKOPEHHBIX IIEKTPOHOB B JH-
anazone 1103 ot 100 I'p no 10 000 I'p 661110 OKa3aHo
Ha mramm LIK-25 (R. solani), pocT koToporo ObL1
MHTHOMPOBaH npu o0myueHuu B 1o3ax ot 1 000 I'p
u Boite. O6myuenue gozamu 5 000 u 10 000 ['p un-
rubuposaino poct mramMmmMoB -4 u K-91 (Fusarium
spp.), TAH-1 (Alternaria spp.), a Taxxe ILI1-28
(R. solani) u NByX W3y4eHHBIX IITAMMOB rpuda B.
sorokiniana. JIng mrramma K-21 (Fusarium spp.),
OJTHaKO, MHTUOMPOBAHNUE POCTA KOJIOHUN TIPOUCXO-
JTWIIO UCKJTIOUUTENBHO TIpH X 00paboTke B 103€ 5
000 I'p. SIBHOE CHMKEHUE JUAMETPATLHON CKOPOCTH

pPOCTa KOJIOHUH € YBEITMUCHNEM J03bI HAOIIOAAIOCh
npu oOmyueHnn mramma S-1 (S. nodorum). Cnenyer
OTMETUTh, YTO OOIyYEHHE IIYYKOM JIEKTPOHOB B
no3ax g0 10 000 I'p mramma E-1 (Alternaria spp.)
n mrammoB K-37, K-7.2 (Fusarium spp.) B 703ax JI0
10 000 I'p He mpuBENO K CHUKEHUIO TUaMETPAIbHOM
CKOPOCTH pOCTa KOJIOHUH KyJIBTYp (PHUTONATOTCHOB.
Bonee Toro, o6padorka B mo3ze 10 000 I'p ctumy-
nupoBana poct wrtammoB E-1 u K-7.2 (Fusarium
Spp.) 10 CPABHEHUIO C HEOOITYIEHHBIMH 00PA3IaMH.
[TonmyueHHBIE pe3yabTaThl CBUACTEILCTBYIOT O pa3-
JUYHON PaJIMOPE3UCTEHTHOCTH TPUOOB HE TOIHKO
Pa3HBIX BUAOB, HO U PA3JIMYHBIX IITAMMOB.
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S. nodorum (5-1)

R. solani (LLM-28)

R. solani {LIK-25)

B. sorokiniana (T-2)

B. sorokiniana (T-1)
Alternaria spp. (TAH-1)
Altemarias pp. (E-1)
Fusarium spp (K-37})

Fusarium spp (K-7.2)

AvamaTtpankHan CKOpOCTE POCTa, MMITYT

Fusarium spp K-21
Fusarium spp. (K-91)

Fusarium spp (F-<4)

Kowtpons 100Mp 1000 Mp 5000Cp 10000 Mp

Puc. 4. TlokazaTenu muaMeTparbHBIX CKOPOCTEH pocTa KOJIOHHH TPHOOB, BEHIPAIIEHHBIX
W3 YUCTHIX KyJABTYpP TPHOOB Pa3INYHBIX ITAMMOB, OOTYYEHHBIX B PA3IIMUHBIX 103X

Indicators of diametrical growth rates of fungal colonies grown from pure cultures of fungi of various
strains irradiated at various doses

Js aHaim3a 3aBUCUMOCTEN ANAMETPOB KOJIOHUI B pesynbrare aHanu3a 1aHHBIX 3aBUCUMOCTEN
rpubOB OT 1036l 00TyYeHHs], HOIIOMIEHHOM YUCTBIMU  IMAMETpa KOJIOHUHM OT 71036l 00 Ty4eHHs OblIo ycTa-
KyJIBTypamMu (PUTOIIaTOreHOB, ObLIM BHIOPAHBI JAHHBIE  HOBJIEHO, YTO J030BBIE 3aBUCUMOCTH UX AUAMETPOB
JTMaMeTpPOB KOJIOHU TpruOoB, 3adukcupoBanubie  (mrammer -4, K-91, TAH-1, T-1, T-2, HIK-25,
Ha IATHIN JeHb HAOMIOACHUMN, TaK Kak K cebMbIiM  IIT1- 28) mMeroT curMonaanbHbIi Xapakrep (puc. 5).
CyTKaM JaJbHEHIINH POCT HEKOTOPBIX TPUOOB OBLI
orpaHuueH pazmepamu qauek [lerpu.

G0 -
804 s Alternana spp. (TAH-1)
& Fusanum spp (M-4)

E 70 & *  Fusanum spp. (K-91)
m— & B sorokiniana (T-1)
S B. sorokiniana (T-2)
G 5n + R solani (LLK-25)
8 : R. sofani (LLIfT-28)
Ed
8 R
204\ \

10 1 \

*" -
ﬁ + — l‘-\-\-\- T [tpep—
0 1000 2000 3000 4000 5000 1000011000

Ho3a, I'p

Puc. 5. [1030BbIE 3aBHCUMOCTH AUAMETPOB KOJIOHUH IPUOOB OT /103bI OOIyUEHHS YUCTHIX KYJIBTYp (PUTONATOr€HOB
(cMMBOJIBI) M COOTBETCTBYIOIIME UM 3aBUCUMOCTH (JINHUH)

Dose dependences of the diameters of fungal colonies on the radiation dose of pure phytopathogen cultures (symbols)
and their corresponding dependences (lines)
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CurmounanbHbIil XapakTep 3aBUCUMOCTEM,
MIPEJICTABIICHHBIX HA PUC. 5, MOXKET OBITH 00BsIC-
HEH, UCXO/S U3 BEPOSTHOCTHON MOJIENTN pagralu-
OHHOTO MOpayKeHUs KieTku [31], cormacHo KoTopoi
MHrUOUpPOBAHUE POCTA OTAEIBHO B3ATOU KIETKHU
rpu0a B KOJIOHUU 3aBUCUT HE TOJIBKO OT BEPOST-
HOCTH TMOPaX€HUs €€ KPUTHUYECKUX CTPYKTYp, HO
U OT PaJIMOYyBCTBUTEIBHOCTH OT/AEIBHBIX KIETOK
MHUIIEJIHAIBHOTO MaTa, MPEACTaBIAIOMHUX OO0
CTATUCTUYECKHI aHCAaMOJIb KJIETOK C Pa3IuYHOM
paauope3UCTeHTHOCThI0. CielyeT OTMETUTD, YTO
HEOZIHOPOJHOCTh PaliOYyBCTBUTEIBHOCTH KIETOK
rpuba nposiBUIIACH NMPU BBICOKOI OJTHOPOAHOCTH
00y4eHuUs] MUIIETTHAIbHOTO MaTa, a TAKXKe MIPU BbI-
COKOHM BEPOSITHOCTH B3aUMOJICHCTBUS AIIEKTPOHOB C
KJIETKaMU KYJIBTYP MUIIEIHS, JTOKATHU30BaHHOTO Ha
MOBEPXHOCTH NUTATEJILHON CpeJibl B X0/I€ 00Iy4eHUs
IIyYKOM 3JIEKTPOHOB.

DKCTIepUMEHTaIbHBIC JAHHBIE 3aBHCUMOCTEH
JaMETPOB KOJIOHUHN OT J03bI OOIyUEHHS aIrlpoK-
CUMHUPOBAINCH CIEAYIOIIEN 3aBUCUMOCTBIO:

dD)=—x

- b
1+eA PPz

a

rae d — muaMeTp KOJIOHUH; d — MAaKCUMaJIbHOE 3Ha-
YEeHHE BEJTMYMHBI JUAMETPAIbHON CKOPOCTH POCTa
KOJIOHWH; 1/A — mapameTp, XapaKTepU3yrOIIHN IITH-
puHy pacnpenenenus Gynkuuu; D, — 103a, npu
KOTOPOU JAHaMeTp KOJIOHUN CIIOCOOHBIX K POCTY
rpubOB CHHUKAETCS BIBOE.

3HaueHUs MapaMeTPOB CUTMOUIATIbHBIX 3aBH-
CHMOCTEH, anmpOKCUMUPOBAHHBIX 1O (opmyIe,
npeacTaBieHsl B Tabn. 3. Cienyer OTMETUTS, YTO
quist urammoB K-7.2, K-21, K-37 (Fusarium spp.),
mramma E-1 (Alternaria spp.) u mramma S-1 (S.
nodorum) SIBHBIX 3aBUCUMOCTEH MaMETPOB KOJIOHHUI
OT JIO3BI BBISIBJIEHO HE OBLIO.

Tabnuya 3
3HaueHus KOIPPUIHEHTOB PYHKIHUH ANMNMPOKCUMHMPYIOIIUX CHTMOUAATBHBIX KPHBBIX
Values of coefficients of functions approximating sigmoidal curves

IItamm a, MM ATp D, . Tp R?

Fusarium spp (I'-4) 57,124+0,004 338,62+ 0,19 1155,32+0,03 1
Fusarium spp. (K-91) 67,0+ 1,1 210+ 30 1340+510 0,999
B. sorokiniana (T-1) 73+4 560 £ 390 1940 +480 0,999
B. sorokiniana (T-2) 80+ 19 560 + 60 1320+60 0,999
R. solani (ILIK-25) 26,0 £0,8 70 +29 440+ 230 0,999
R. solani (11IT1-28) 28,7+1,5 150 £ 19 810+ 240 0,999
Alternaria spp. (TAH-1) 445+1,2 410+ 70 2440+ 230 0,998

Pasnuiry B painov4yBCTBUTEILHOCTH (DPUTOTMIATO-
T€HOB B 3aBHCUMOCTH OT UX MOP(OIOTHUH MTOATBEP-
KIAI0T U Apyrue HayyHble paboTel. Tak, B pabore
[32] nmpu oOny4eHUH YCKOPEHHBIMHU JIEKTPOHAMU
cniop rpuboB B. cinerea, P. expansum u R. stolonifer
Hanbosee paTrope3NCTEHTHRIMU OKa3aJIuCh 00pasIbl
B. cinerea, U151 TIOTHOTO TIOJABIICHUS POCTA KOTOPHIX
norpedoBanock ux obydenue B 1o3e 4 000 [p, mpu
9TOM MHTHOMpYIOLIas pa3BuTHe rpuboB P. expansum
u R. stolonifer no3za cocrasmia 2 000 I'p. B pabote
[33] nns moaHOrO MHrMOMPOBaHMS pocTa IpuldoB
Penicillium spp., Fusarium spp. u Aspergillus spp.
Ha CeMeHaX KyKypy3bl HOTpeboBaIoch 00IydeHne
YCKOpPEHHBIMU 3JIEKTPOHAMH C 3Heprueit 6 MaB B

nozax 1 700, 2 500 u 4 800 I'p cooTBETCTBEHHO.
KpuBast BBDKHBa€MOCTH OT J03bI U3TYUCHUS TS
yKa3aHHBIX TPUOOB TaK)ke UMella CHTMOUIATIbHBIN
Xapakrep.

AHanu3 IMTEpaTyPHBIX JaHHBIX ITOKA3aJl, YTO
BO3/ICHICTBHE MOHU3UPYIOIIUM U3Ty4YECHHEM MOKET
TaK)Ke 0Ka3aTh CTUMYJIHUPYIOILEE BIUSHUE HA POCT
rpuboB. B pabore [34] o6nydenue rpuboB pojaa
Alternaria Ha cemeHax siceHsI OOBIKHOBEHHOTO
(Fraxinusex celsior L.) B no3e 1 000 I'p yBenuuuio
JIOJTIO 3apa)KCHHBIX MU ceMsiH Ha 67 %. ['pynmoi
rccienoBaresnei u3 ynusepcutera Memussl [35]
6611 0OHapY>keH (PeHOMEH YCKOpeHHs: MeTadonu3mMa
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psizia MUKPOCKOIIMUECKUX IPUOKOB O] IeHCTBUEM
ramMma-u3JIy4eHus 3a CYET aKTHBALUU MEJIaHUHA.

BbIBO/IbI

1. Pagnanmonnas o6paboTKa YUCTHIX KYILTYP
rpuOOB MaTOr€HOB CEIbCKOXO3SUCTBEHHBIX pacTe-
HUW YCKOPEHHBIMU 3JIEKTPOHAMU C MaKCUMaIbHOU
sHepruer 1 MaB MoxkeT kak CTUMyIUpoBarh, Tak U
MOJIHOCTBIO MOJIABIATh POCT MULIEIIHS.

2. OOmwmii nogapisromui 3(h(GEeKT Ha pOCT U3y-
YEHHBIX ITAMMOB I'PUOOB OKa3aJlo 00Iy4eHHUE B 103€
5000 I'p, uTO MPUBOAMIIO K CHHXKEHUIO JTUAMETPOB
KOJIOHUH Ha 66—67 % 10 CpaBHEHUIO C TIOKA3ATEIAMU
HEOoOyUeHHBIX KyJIbTYp (uronaroreHos. O0myude-
HHUE UCXOJHOTO MHIIENHNS TPUOOB IIITAMMOB B J103aX
100, 1 000 u 10 000 I'p monmassiio ux poct Ha 4—10,
13-39 1 62—63 % COOTBETCTBEHHO B 3aBUCUMOCTHU
OT Buja rpuda u ero mraMmma.

3. O6paboTKa MyYyKOM 3JIEKTPOHOB IIPHUBEIIA K
CHIDKEHUIO JMaMeTPaIbHONH CKOPOCTH POCTA ISt
CEeMH U3 IBEHA/IaTH HCCIIEyeMbIX [IITAMMOB (PHUTO-
MaTOreHoB. [/ 1030BBIX 3aBUCUMOCTEN 1MaMETPOB
kosnonuit mrammoB ['-4 u K-91 (Fusarium spp.),
TAH-1 (Alternaria spp.), T-1 u T-2 (B. sorokiniana)
u [IK-25 u LI1-28 (R. solani) 6b111 TIOTy4YEHBI ar-

NPOKCUMHUPYIOIIHE CHTMOUIAIbHBIE 3aBHCUMOCTH,
CBU/IETEIILCTBYIOIIUE O PA3INYHON PagOIyBCTBU-
TEIBHOCTH IITaMMOB (PUTONATOTEHHBIX TPUOOB,
00yCIIOBIIEHHOM X MOP(}OIIOTUYECKUMH 0COOCH-
HOCTSIMH.

4. Haunbornee paanodyBCTBUTEIBHBIM MTOKa3all
ce0s mrramm LIK-25 (R. solani), narubuposanue po-
CTa KOJIOHHH KOTOPOTO HAOII0Manoch pyu 00IydIeHUN
B no3e 1 000 I'p. Hanmenee paanouyBCTBUTEIBHBIMU
okazanuck mrammel TAH-1 (Alternaria spp.), S-1
(S. nodorum) u K-7.2, K-21 u K-37 — Fusarium spp.,
MHTHUOMpPOBaHUE POCTa KOTOPBIX HE HAOII0AATIOCh
naske pu obmydenuu B gozax 10 000 I'p.

5. IlockonmbKy COBpEMEHHBIE HCCIIETOBAHNS CBU-
JETeIbCTBYIOT O MEPCIEKTUBHOCTH MPEATIOCEBHOM
panuanoHHOi 00pabOTKM CEMEHHOTO MarepHasa
C LIENBIO YITy4YIICHUs] PUTOMATOTEHHOTO COCTOSIHUS
CEMSIH M TIOBBILIICHUS UX POAYKTHBHOCTH, Pa3INy-
Hast pagroOnoIOrnuecKast 9yBCTBUTEIBHOCTh TPH-
00B Pa3IMYHBIX BUAOB U IITAMMOB, TOPAKAIOIINX
CeJIBCKOXO3HCTBEHHBIE KYIBTYPHhI, TOJKHA OBITh
y4TeHa MPU BHIOOPE ONTHUMATIBHBIX MapaMeTPOB
PaINaIMOHHOTO BO3ICHCTBHSA IPH 00paboTKe ceMeH-
HOTO MaTepualla CeJIbCKOX03HCTBEHHBIX KYJIBbTYP.

Patora BbInosHEHa pH (PMHAHCOBOW MOJIEPIKKE IPaHTa
PH® Ne 22-63-00075.
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Pedepar. Ljenv pabomul — nposecmu oyenxy Mopgomempuueckux napamempos 1200 u KUCMell, Maccwl s120-
0bl y copmos cmopodunsl kpacroti cenexyuu BHUHUCIIK 6 ycnosusix necocmennoii 30usl Kpacnospckozo kpas
0151 8blO@NEHUsL IYHUUX 2eHOMUNO08 NO u3yyaemviM npusHakam. O0vekmuvl ucciedo8anuti — copma cMopoOUHbl
KpacHoii Aca, [ana u Basna, cozoannvie 6o BHUUCIIK; konmpons — Kpacnasa Anopeiiuenko — Haubonee pacnpo-
cmpaneHnuwblii copm 8 pecuone. Hccnedosanus npogedennvl 6 2022—-2023 22. 6 OO0 «Cadogviii yenmp Aepaprozo
yrugepcumemay. [lo2o0uvie yciogus 6e2emayuoHHbX Nepuo008 Xapakmepuzo8anuch KaK menivle U 3acyuiugole.
Temnepamypa 6030yxa npesviutana kiumamuyeckyio Hopmy ¢ 2022 2. na 0,3 °C, ¢ 2023 2. — na 1,4 °C; gvinano
ammocgepnvix ocaokoe om nopmel 6 2022 2. 75,7 %, 6 2023 2. — 70,8 %. Hepuyum ocaokos bwuin coanancuposan
KOMNEHCAYUOHHBIMU NOAUBAMU HACANCOEHUL KYIbMYPbl. YCmanoeneHo, 4mo y 6cex usyuaemuvlx COpmos OnuHa
NI00080I KUCHU HAXOOUMCS 8 Npedenax 00HOU 2padayul OyeHOoYHoU wKanwl (6—8 cm) — kopomkas kucms. Ipu
amom y copmos Hana u basna pazmepst kucmu 00cmogepno npesocxooam napamempsl KOHMpPOIbHO20 COpMaA HA
9,8 u 21,3 % coomsemcmesenno. ¥V copmos Aca u BasHa konuuecmeo 5200 6 kucmu 8 1,5 pasa 6onvuie no cpag-
HEHUIO ¢ KOHMPONbHBIM COpMOM. MIBMEHYUB0CMb NPUSHAKA «KOTUYECHBO 8200 8 KUCIUY 8apbUPYem Om CPeOHUX
00 3HauumenvHuIx genudun. Ilo cpedneii macce 51200l ucciedyemvle COpmMa He UMenu CIAmUCmMu4ecky 3HayUMblx
paznuyuti. Ommeyena CunbHas NpAMas Koppensayus Mexcoy Konuiecmeom 1200 6 kucmu u ee oaunou (r = 0,89) u
MedHcdy ouamempom 1200vl u ee svicomoii (r = 0,874).

ASSESSMENT OF VARIATION OF MORPHOMETRIC PARAMETERS OF RED
CURRANT BERRIES AND FRUIT BRUSHS IN THE KRASNOYARSK FOREST-
STEPPE

N.A. Mistratova, V.L. Bopp
Krasnoyarsk State Agrarian University, Krasnoyarsk, Russia

E-mail: mistratova@mail.ru

Keywords: red currant, variety, berries, morphometric parameters, brush length, berry weight, Krasnoyarsk forest-
steppe.

Abstract. The aim of the work is to evaluate the morphometric parameters of berries and brushes, berry
weight in red currant varieties bred by VNIISPK in the forest-steppe zone of Krasnoyarsk Krai in order to identify
the best genotypes according to the studied traits. The objects of research are the red currant varieties Asya, Dana
and Bayana, created in VNIISPK; control — Krasnaya Andreychenko - the most common variety in the region.
The studies were carried out in 2022-2023 at the Garden Center of the Agrarian University, LLC. The weather
conditions of the growing seasons were characterized as warm and dry. The air temperature exceeded the climatic
norm in 2022 by 0.3 °C, in 2023 — by 1.4 °C; The amount of precipitation in 2022 was 75.7 % of the norm, in
2023 — 70.8 %. The precipitation deficit was balanced by compensatory irrigation of crop plantings. It was found
that in all the studied varieties, the length of the fruit cluster is within one gradation of the assessment scale (6—8
cm) — a short cluster. At the same time, in the Dana and Bayana varieties, the cluster size significantly exceeds the
parameters of the control variety by 9.8 and 21.3 %, respectively. In the Asya and Bayana varieties, the number of
berries in a cluster is 1.5 times greater compared to the control variety. The variability of the “number of berries in

«Bectauk HIAY» — 1(74)/2025



ArPOHOMUA

a cluster” trait varies from medium to significant values. In terms of average berry weight, the studied varieties did
not have statistically significant differences. A strong direct correlation was noted between the number of berries
in a cluster and its length (r = 0.89) and between the berry diameter and its height (r = 0.874).

Kpacnas cmopoauna (Ribes rubrum L.) oTHO-
CHTCS K YHCITy HanboJiee alanTHPOBaHHBIX STOIHBIX
KYJBTYp 7151 Bo3aenbiBanus B Boctounoit Cubupu.
Omna xapakTepu3yercsi yCTOHYMBOCTBIO K CTpecc-(ak-
TOpaM 3UMHETO MEePHOJIa, K BECEHHUM 3aMOPO3KaM,
K HelocTarky Biard [1], a Taxoke Kk Haubosee omnac-
HBIM BPETUTEISIM B OOJIE3HsIM, TAKUM KaK TTOUYKOBBIN
KJIEII, MaXpOBOCTh, aMEPUKAHCKAsi MyYHHUCTAsI poca 1
T.1. [2]. ImeeT BoICOKMIA KOO UIMEHT pa3sMHOKEHHUS
[3]. IIpu GnmaronmpusTHBIX YCIOBUSIX KpacHasi CMO-
pOIMHA BCTyNaeT B MJIOJIOHOLIEHUE Ha TPETUI IOl
MOCJIe TIOCAKU M YCTEITHO TUIOIOHOCUT B TeUEHUE
20 net u 6onee, GopMHUpPys YPOKAHHOCTb, TPEBOC-
XOJISIIIYIO IPYTHE SITOTHBIE KYJBTUBAPBI: MAJTHHY,
CMOPOJIMHY YEPHYI0, 3eMJISTHUKY U KPBIKOBHHUK [4].
Borarbrit OMoXuMU4EeCKni COCTaB ATOJ U UX TEXHO-
JIOTUYECKHE KaYeCTBA MO3BOJISIIOT OTHOCUTD KYJIBTYPY
K LICHHBIM [IPOAYKTaM nuTaHus [5—8].

OpnHako B TPOMBIIUIEHHOM H JIFOOUTEIHCKOM
cagoBozacTBe Cubupckoro ¢enepansbHOTO OKpyra
HACaXJEHUs1 CMOPOIMHBI KPACHOW 3aHMMAIOT BCETO
oxoio 5 % mromianu aronaHeix pactenuii [9]. Kak ot-
meyaroT B.H. CopokonyioB u apyrue uccienoBarenu
[10], oOCHOBHBIM CPEICTBOM B IIPOU3BOJICTBE SATOIHON
MPOMYKIMHU SABIISIETCS cOPT. OTMETUM, UTO KYJIbTypa
HAMEET OTPaHUYEHHBIN COPTUMEHT. I ocynapcTBen-
HBII peeCTp CENEKINOHHBIX AocTHX)eHul PD 1o
coctostHnI0 Ha 2024 T. TOMyCcKaeT K UCTIOIb30BaHUIO
Bcero 45 coproB cMOpoauHbI KpacHo# u 10 copToB
CcMOpOIMHBI Oeol, B ToM uncie A Boctouno-Cu-
OMPCKOTo pernoHa § COPTOB CMOPOJAMHBI KPACHOM
u 3 copra cMopoauHsl Oenoii. HeGombimoit BeIOOD
COPTOB, MEJIKOIIJIOAHOCTh M HEKOTOPBIE APYTUE HE-
JOCTATKH KyJBTYpBI IPEMSATCTBYIOT O0JIee IUPOKOMY
€€ BHEJIPEHUIO B CaJJOBOJICTBO PErHOHa.

Bceepoccuiickum HUUW cenexiuu mionoBbIX
KYJBTYp — BEAYIINM OTEYECTBEHHBIM IIEHTPOM Ce-
JICKIIMHA CMOPOIWHBI KPACHOM — TIOITYYEH S]] BHICO-
KOIIPOAYKTHBHBIX COPTOB PA3JIMYHBIX HAIIPABICHUN
ucnonb30BaHuA. M3ydeHne u oT00p HOBBIX COPTOB
CMOPOJMHBI KPACHOM C MOBBILIEHHBIMH XO3SICTBEH-
HO T10JIE3HBIMU CBOMCTBAMH B YCIOBUSAX PE3KO KOHTH-
HEHTaJIbHOro KiinMara Cubupu OyzeT cozeiicTBOBaTb,
C OJTHOU CTOPOHBI, O0JIee ITMPOKOMY BHEIPESHUIO
LIEHHOU KYJIBTYpPBhI B CaJI0OBOJICTBO PErMOHA U, C
JPyroi CTOPOHBI, MIO3BOJIUT MCIIOJIb30BATh JTyUILINE
TEHOTHIbI KaK UCTOYHUKHU LIEHHBIX MPU3HAKOB JJIs
MIPUBJICYCHHUSI B MECTHYIO CEJIEKIIHIO.

BaxxupIMM nIOKa3aTesIMU arpoOnoI0rudecKui
OLICHKH COPTOB CMOPOJIMHBI KPACHOM SIBISCTCS JUTHHA
IUI0I0BOM KMCTH U BEJIMYMHA SITOJI, YTO ONpeesseT
HE TOJIBKO NMPOIYKTUBHOCTbH CaI0BOT0O arpoleHosa,
HO U KOHKYPEHTOCIIOCOOHOCTb NMPOAYKILIHUHU Ha I10-
TpeOUTEIHCKOM PBIHKE.

Llens paGoThI — IPOBECTH OLIEHKY MOPHOMETPH-
YECKHX MTapaMeTPOB ATOJl U KUCTEH, MaCCHI ATOIbI Y
copTtoB cMopoauHkl kpacHo# cenekiinu BHUMCIIK
B YCJIOBHSX JIECOCTENHOI 30HbI KpacHosipckoro kpast
JUIS BBIIEJICHUS JIyUIIUX T€HOTUIIOB 110 N3y4YaeMbIM
IPU3HAKaM.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUH

HccnenoBanus mo u3y4eHU0 MOppoMeTpuun
ATOJ U TJIOJOBBIX KUCTEH CMOPOAMHBI KpacHOM
OCYIIECTBIISIIN Ha KOJUIEKIUOHHOM ydactke OO0
«CaJtoBbIil IEHTpP arpapHOro YHUBEPCUTETa», pac-
IIOJIOKEHHOM B JIeCOCTENHOM 30He KpacHospckoro
kpas, B 20222023 rr. Ha pactenusix 2019 1. mocaaxu.
[ToBTOpHOCTH ONBITA TPEXKpaTHas. Pazmenienue ne-
JSIHOK cucTeMHoe. Cxema nmocajaku pacteHui 3x1 .

OOBEKTHI UCCIeI0BaHUN — COPTa CMOPOIUHBI
kpacHo# cenexiuu BHUUCIIK: Acs, basna u Jlana.
OHM XapaKTEepU3YIOTCS KaK BBICOKOYPOXKaliHbIE, 3H-
MOCTOWKHE, YCTOWYUBBIE K BO3OYAUTEISIM 3a00IeBa-
HUU. SIroapl CpeaHEro pa3Mepa, ¢ TOHKON KOXKHUIEH,
YHUBEpPCAJIbHOTO Ha3HAUYCHMS UCIIOIb30BAHUS. Y
coprta Acs SIToJIbl KpacHOTO 11BeTa, y basubl — Oe-
noro, y lansl — cBetno-kpacHsie [11]. Crangaprom
ciryxun copt KpacHast AHIpeiueHKo Kak Hanbosee
pacnpocTpaHeHHbIH B cagax KpacHospbs.

VY4eTbl AMHBI II0I0BBIX KUCTEH COPTOB CMO-
POIMHBI KPACHOM U MacChl SIroj] MPOBOAMIIH 110 Me-
toauke O.J. TomseBoli u ap. [12] mo 5-0amnbHOM
mKase. JJTMHy KUCTH ONPEeeNisijii B COOTBETCTBUU
co cruenytomieit rpaganueit: 1 — odyeHs KopoTkas (10
5 cM, 7-8 saron); 2 — kopotkas (6—8 cm, 9—10 siron);
3 — cpennsist (9—10 cm, 11-14 sron); 4 — nnuaHAs
(10-12 cmM, 15-20 saron); 5 — ouens JuinHHas (6onee
12 cMm, 6onee 20 sarox). s OIEHKH MacChl SITOJT
B3BemmBanu 100 wrt. Arox B nepuon co3peBaHus,
MIOJTY4YEHHOE 3HAUYCHHE MEPECUNTHIBAIIN HA CPEIHUI
Bec 1-# sronpl: 1 — odenp Hu3Kkas (MmeHee 0,25 1);
2 —nuskas (0,26-0,45 r); 3 — cpenuss (0,46-0,65 1);
4 — Boicokas (0,66—0,85 r); 5 — oueHb Bbicokas (60-
nee 0,85 ). JIuneitnbie pa3Mepsl STOA 3aMePsIIU
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MITaHTEHITUPKYIIEM IIU(DPOBBIM AIIEKTPOHHBIM Strong
CTH-62000150.

Maremarnyeckasi 00paboTKa pe3ylIbTaToB HC-
CJIETOBAHMI BBITIOJIHEHA C UCTIOIh30BAaHHUEM KOM-
neroTepHoi nporpammbsl MS Exsel.

PE3VJILTATBI UCCJEJIOBAHUI U UX
OBCYKJIEHUE

OO0ecneyeHHOCTh PacTEeHH CMOPOAMHBI Kpac-
HOU TUJIPOTEPMHUUECKUMU PECYPCAMHU 32 MEPHUOL
HcCclleIoBaHni npejicTasieHa Ha puc. 1 u 2. Cpenne-
CYTOYHAs TeMIIepaTypa BO3IyXa 3a BereTallHOHHbIC
CE30HBI PH CpeTHEMHOToNIeTHeM mokazarene 14,3 °C
coctaBmuia B 2022 1. 14,6 °C, mpeBbICB HOPMAaTHB
Ha 0,3 °C, aB 2023 1. — 15,7 °C, BbIIlIe MHOTOJICTHHX
3Hauenui Ha 1,4 °C. B 2022 r. Temneparypa B mae,
HIOHE U CEHTAOpe Obla BBIIIIE HOPMATHBHBIX BEJH-
YHH, UIOJIb U aBTYCT OBLIN XOJIOIHEE, 4eM OOBIYHO.
B 2023 1. ¢ utons 1o ceHTI0ph HaOMI0AaI0Ch CyIIe-
CTBEHHOE INPEBBINICHUE TEMIIepaTypa BO31yXa Io
OTHOUICHUIO K KIIMMaTUYECKOH HOpME.

P
LA

VYcnoBus BereTanyy NepruoaoB MPOBEICHNUS HC-
CIJIeIOBAHUH XapaKTePU30BAIUCH 1€(HUIIUTOM BIIary.
Knmmarnyeckast HopMma BBITIaJeHHs 0CAIKOB C Masi IO
ceHTsa0ps coctapmnser 308 mM. B 2022 1. paktuuecku
3a ce30H B 2022 r. Bemaiio 233,3 MM ocaakos (75,7 %
OT HOPMBI), TIPH ATOM HaOJIOAeTCsl HEPaBHOMEPHOE
pacmnpeneneHne arMocGepHON BIar Mo Mecsam
HaOITIONICHN: B Mae, MIOJIe M aBTyCTe HeoO0Op BIIaru
110 OTHOILIEHHIO K CPETHEMHOTOJIETHUM BEJTMYMHAM
coctaBmuia 58,9, 21,0 u 58,6 % COOTBETCTBEHHO; B
MIOHE 0CAJIKOB BBIMIAJIO OOJbIIIe HOPMBI Ha 5,4 %, B
centsi6bpe —Ha 17,5 %. B 2023 1. B TeueHue Bcero
BETEeTAIIMOHHOTO TePHO0/ia KOJTMYESCTBO BBHIMABIINX
0CaJIKOB OBIJIO CYIIECTBEHHO HIXE CPETHEMHO-
ronetHux 3HadyeHuit — 218 MM (70,8 % oT HOpMBI);
0COOCHHO 3aCyIIUTMBBIM OKa3aJICs UIOHB U aBTYCT,
Kor/ia Ha (pOHE MPEBBIMICHNUS TEMIIEPATyPhl BO3IyXa
0 OTHOILICHUIO K CPEAHEMHOTOJIETHEMY MTOKa3aTelto,
ocazkoB Bbinao 67,8 u 53,9 % ot Hopmsl. ledpunnt
aTMOoC(EepHBIX 0CAIKOB ObIT COaTAaHCHPOBAH KOM-

MEHCALMOHHBIMH ITOJINBAMH MTOCATOK CMOPOINHBI
KpacHOI.

L&y
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Puc. 1. Pactipenienenue cpeqHecyTOUHBIX Temneparyp, °C 3a Bereranuonssie nepuoasl 2022-2023 rr.
(AMC «KpacHosipcKoe OIIBITHOE TI0JIEY)

Distribution of average daily temperatures, °C for the growing seasons of 2022-2023
(AMS “Krasnoyarsk experimental field”)

st cMOpOAMHBI KpaCHOM OAHUM U3 BaXKHBIX
Y MIPUBJIEKATENbHBIX XapaKTEPUCTHK COPTA SIBIISI-
FOTCS pa3Mephl KUCTH U KOJIMYECTBO SITO B KHCTH,
KOTOpBIE TTO3UIIMOHUPYIOTCS KaK pe3epB MPOIyK-
THUBHOCTHU KynbTyphl [13]. B cpeanem 3a nepuon
HaOIONEHNUH UTMHA KUCTU BCEX M3Y4aeMbIX COPTOB
B COOTBETCTBUM C NMPUHATOMN Kiaccuukanyei obuia
KopoTKo#i (Tabm. 1, puc. 3) — 2 6amia. Haubonee ko-
POTKasi TUIO/IOBAsi KUCTh OTMEUEHA Y KOHTPOJIBLHOTO

copra Kpacuas Auapeituenko — 6,1 cm. Ha atom
JKe YpOBHE 3apUKCHPOBaHA AJIMHA KUCTH U 'y COpTa
Acsi — 6,2 cM. JlocToBepHO O0JbIIE Pa3Mephl KUCTH Y
coprog [lana — 6,7 cm n basna — 7,4 cm (HCP ;= 0,4).
Jlunupyromnme no3ummu coptoB [lana u basHa 00y-
CJIOBJICHBI X T€HOTUITUYECKUMH OCOOCHHOCTSIMU,
COpTa MOJIYyYEHBI C YYaCTUEM COPTAa CMOPOAUHBI
KkpacHoii Pore [llnernese, siBistoLerocst JOHOPOM
JUIMHHOKUCTHOCTH [14, 15].
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Puc. 2. Pacnipenienienue ocajikoB, MM, 3a BereTaliMoHHbIe iepuonasl 2022—-2023 rr.

(AMC «KpacHosipckoe OIBITHOE MOJIE»)

Distribution of precipitation, mm for the growing seasons of 2022-2023

(AMS “Krasnoyarsk experimental field”)

Tabnuya 1

CraTtncTuyeckue nokasarejim MopomMeTprnyecKuX NapaMeTpoB SIT0J U KHCTeil CMOPOANHBI KPacHOi

(cpennee 3a 2022-2023 rr.)

Copr | Xep | lim C,%
Jlnuna nnoooesoi kucmu, cm
Kpacnast AuapeiiueHko (KOHTPOJIb) 6,1+0,4 5,0-7,0 8
Jana 6,7+0,3 6,0-7,2 6
Acs 6,2+0,6 5,3-8,0 14
Basina 7,4+0,3 6,8-8,0 6
HCP , baxTopa «ycnosus Beretamum» — 0,3; pakropa «copm — 0,4
Konuuecmeo 5200 6 kucmu, wm.
Kpacnas AnapeitueHko (KOHTPOJIb) 7,6£1,5 5,0-10,0 29
Hana 11,5+0,9 9,0-14,0 11
Acs 7,6+0,8 6,0-8,8 16
Basna 11,7+1,2 10,0-15,0 15
HCP . paxropa «ycnosus Bereraumm» — F, <F ; pakropa «copm — 1,8
Bvicoma si2o0v1, cm

Kpacnas AnapeitueHko (KOHTPOJIb) 0,91+0,05 0,83-1,00

Hana 0,82+0,02 0,78-0,86

Acs 0,89+0,04 0,81-0,98 7
Bbasna 0,89+0,07 0,79-1,00 10

HCP, dakropa «ycnosus Bererarmm» — 0,02; paxropa «copm» — 0,03
Jluamemp 520001, cm

Kpacnas AnnpeiiueHko (KOHTPOJIb) 0,91+0,08 0,80-1,10 12
Hana 0,82+0,02 0,78-0,86 3
Acs 0,92+0,03 0,88-1,00

basna 0,95+0,03 0,89-1,00

HCP, dakropa «ycnosus Bererarmm» — 0,03; paxropa «copm — 0,04

Ipumeuanue. Xcp — cpennee apudmerndeckoe, lim — npenenbHbie 3HaUeHUs, CV — KOAPPUIUESHT BapbUPOBaHHS.
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Hecmotps Ha TO, 4TO pasMepsl KUCTEH y Beex
9KCIIEPUMEHTAJILHBIX COPTOB HAXOAATCS B Mpezenax
OJTHOM Tpajialiiy OIICHOYHOM IIKaibl (6—8 cM), mapa-
MeTpbl KUcTH Y copToB KpacHas Annpeiiuenko n Acs
HAXOZSTCS B COCTOSIHUH, OIM3KOM K MUHUMAIbHOMY
3HAUEHHIO MTOKa3aTessl B JAHHOM TpyTie, U, HA000PoT,
BEJIMYMHA U3y4aeMoro Ipu3Haka y copra basHa npu-
OMKeHa K MaKCUMaJIbHOMY 3HAUEHUIO [T0Ka3aTells.

Paccmarpusas npenenpabIe 3Ha9eHUS (lim) myu-
HbI KUCTH IO HCCIEAYEMBIM COPTaM, OTMETHM, YTO
HaMMEHbLINE Pa3Mephl JAHHOTO 00pa30BaHus y copTa
Kpacnas Angpeituenko coctasunu 5,0 cM, y copTa

LR TR ML T - RREN - LY.

Acs — 5,3 cm; HanOoubire — 7,0 cM 1 8,0 cM cOOTBET-
CTBEHHO, YTO TOBOPHUT O TOM, YTO PACTCHUS JaHHBIX
COPTOB (hOPMHPYIOT OYECHb KOPOTKUE M KOPOTKHE KUCTH,
3aHUMas JIBE MO3UIUK MIKaybl — 1 1 2 Oamia. Y copra
BasiHa M3MeHYMBOCTD MpHU3HAKA JIGKUT B IIpeIeiax
6,8—8,0 cM, 9TO MOUESPKUBACT HAXOXKICHUE BETHUNHBI
rnapamMerpa B OJIHOM KaTeropuu OUEHOYHOU IIKAJIbI:
KOpOTKHeE KHCTH. BaprabenbHOCTh MoKa3aTens «IJIHHA
kucth» y coptoB Kpachast Aunpeituenxo, /lana u basna
nesHauntenbHas (C = 6-8 %), y copra Acst — cpennss
(C,=14%).

BASHA

T

HEE

Puc. 3. BHemHuil BUI KUCTEH U ATOI CMOPOIUHBI KpacHOHU 1o copram, 2023 1.

Appearance of red currant bunches and berries by variety, 2023
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JnrHa nnoaoBoi KUCTH — FTEHETUYECKU 3aKpe-
IUIEHHBIM NPU3HAK, TEM HE MEHEE BHELIHHUE YCIOBUS
OKa3bIBAIOT HA HErO OMPENIEIEHHOE BO3/IEHCTBHE.
VY coproB Acs u basna pasmeps! kucreit B 2023 1.
JIOCTOBEPHO 0oJbIIe 1Mo cpaBHeHHIO ¢ 2022 1. OTH
pe3ynbTaThl KOPPECIOHAUPYIOTCS C MaTepruaiaMu
uccnenosanuii JI.A. Toxtaps u ap. [13].

MeHb11€e BCEro Sroji B KUCTH HACYUTHIBAJIOCH Y
coproB Kpacnas Annpetidenko u Acsi — o 7,6 mt. Y
coptoB /lana u basina siron B kuctu 1,5 paza Gomnbiiie
10 OTHOLIEHUIO K KOHTPOIIO, IPEUMYIIIECTBO MOA-
TBEPKJIEHO cTarucTuyecku. Hanbompimii pazmax
MoKa3aTessi — 5 UIT. AroJl B KUCTH — OTMEYEH Y OCHOB-
HOTO KonrnuyecTBa copToB: KpacHas AnapenueHko,
Hana u basna. [Ipu3Hak HEOTHOPOIHBIN, Y COPTOB
cenexkiuu BHUUCIIK ko3¢ dunrenT Bapuanumn
cpennnii (C = 11-16 %), y KOHTPOIBLHOTO COpTa —
sHaunTenbHbii (C =29 %). Yenosus Bereranuu He
OKa3aJii JOCTOBEPHOTO BIHSIHUSA Ha (HOPMHUPOBAHUE
KOJINYECTBa AT Ha M1010BOM KUCTH (F RS F).

BricoTa u auameTp srosx y KOHTPOJIBHOTO CO-
pra Kpacnas Annpeituenko u Jlana uMeroT ofuHa-

53 053

0
0,49
0,48 I
1 3 4

Puc. 4. Cpenunsisa macca sirosl, T, B 2022-2023 rr: 1 —
Kpacnas Anapeituenko, 2 — Jlana, 3 — Acs, 4 — basina,

3

HCP ; dpakropa «ycnosus seretauun» — F RS F, dbakropa
«CopT» — F[b <F,

N3BecTHO, 4TO KPYHMHOIUIOAHOCTS SITOZL OIIPEAE-
nsercs ux Maccoil. CpeiHss Macca sirof 3a nepuoz
HaOIIOIeHNH Y U3y4aeMbIX COPTOB BapbHPOBaa OT
0,48 r (koHTpONBHBIH copT KpacHass AHapeiiueHko)
1o 0,53 r (copra lana u Acs) (puc. 4). B coorBet-
CTBHH C Tpajallieii OLIEHOYHOH IIKaJIBI Macca siroj
BCEX COPTOB OTHOCHTCS K Tpymme cpeanux (0,46—0,65

KOBBbIE JTMHeNHbIe pa3Mepsl 1o 0,91 cM u 0,82 cm
COOTBETCTBEHHO, YTO XapaKTepu3yeT (HhopMy sIroj
MIEPEUNCIIEHHBIX COPTOB KaK OKPYIIIyI0. ¥ COPTOB
Acs u basiHa tuaMeTp Aroabl HECKOJIBKO OOJIbIIIe,
gyem BeicoTa (Ha 0,03 cm 1 0,06 cM COOTBETCTBEHHO),
YTO FOBOPHT O IIOCKO-OKPYINOil popme srop.

MeHnb11ast BBICOTa SIr0]1 3a()MKCHPOBaHa y COpTa
Hana — 0,82 cM, 9TO CTaTUCTUYECKH 3HAYUMO YCTY-
MaeT moKaz3aTeato KOHTpodbHOoro copta — 0,91 cMm
(HCP ;= 0,03). Pasznn4ust 0 BHICOTE ATOMIBI MEKLY
JPYTUMU COPTAMU CTaTUCTUYECKH HE MOATBEPIK-
nensl. [Ipu3Hak «BbICOTA ATOABD) TOCTATOYHO CTa-
OWJIBHBIN, €T0 M3MEHYMBOCTh HE3HAUNTEIbHAS, OT
C,=3 %y copra [lana, 1o C =10 % y copra basna.

[To cpaBHEHMIO C KOHTPOIBHBIM copToM KpacHas
AnppeitueHko quaMeTp sroabl y copra Jlana nocro-
BepHO MenblIe Ha 0,09 cM, y copra basina — Oombie
Ha 0,04 cMm. BapuabenbHOCTh IpU3HAKA «JIHAMETP
aroas» y copros Jlana, Acsi, basgHa He3HAUUTEINb-
Has (C = 3-5 %), y copra Kpacuas AHIpenyeHKo
cpennsis (C =12 %).

B yCIORNS BEreTAlHN
B copr
| g3anmoieiicTeue hakTopos

Puc. 5. Bknan ¢pakTopoB B GOpMUPOBAHKUE MACCHI SATOJIBI

T) ¥ OlleHUBAIOTCs B 3 Oasuia. Pazmmuus Mexay co-
pTaMy HE UMEIOT CTaTUCTUYECKOTO MOATBEPIKICHHS
(HE?P05 =F %< F). BvMO,Z[eJ'H/I copTa CMOPOJIMHBI Kpac-
HOM, pa3paO0TaHHON CUOMPCKUMU CENEKIIMOHEPAMH,
CpeAHsisi Macca HOBBIX COPTOB, co31aHHbIX K 2030
I., Jo/mkHa coctapiate 0,8 r [16]. B nccinemoBanmsx
TPYMIBI YYEHBIX, U3y4YaBIIUX 29 COPTOB CMOPOJAUHBI
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KpacHOM B TedueHue 5 et B ycnoBusix benropoa-
CKOH 00acTu, CpeqHss Macca sIrobl HaX0INIach
B nipenenax 0,45 r, makcumanpHas — 0,69 r [13].
BeposiTHO, OCHOBHasi Macca COBPEMEHHBIX COPTOB
CMOPOJIMHBI KPACHOM UMEET CpEeAHHE MO BEIUUNHE
saroabl. B ¢BA3M ¢ 3TUM celleKIIMoHepaM MPeACTOUT
eI1e MHOTO paboThI IO CO3JaHUI0 OoJIee KPYITHO-
IUTOJTHBIX COPTOB KYJIBTYPBI.

Ornenka Bki1azna GpakTopoB B (hOpMUPOBAHUE
Macchl AroJ] MoKa3aja, YTO B OCHOBHOM Ha ATOT Mpo-
LIeCC OKa3aJli BO3JIECUCTBUE CIIyYallHbIE HEU3YUEH-
HbIe (paKTOPBI, OISl BIUSHUS KOTOPBIX HECKOJIBKO
npesbicuina 40 % (puc. 5). YcnoBus Bererauu u

Ouosiornyeckre 0COOEHHOCTH COPTa OKAa3bIBAIOT
BiIMsiHME B npenenax 13,5 %. bonee 3HaunM BKI1az
B3aUMOJICHCTBUS (DaKTOPOB «YCIOBHUS BETETALIHH»
u «copt™ — 32,7 %.

VYceranoBneHa TecHast psiMast KOpPeIIsIiust MEXTy
KOJIMUYECTBOM STOJ/I B KUCTH | ee JuyinHOoHU (r= 0,89) n
MEX]Ty JHaMETPOM ATOMbI U €€ BhIcoToi (1 = 0,874)
(Tabum. 2). Ananu3 k0o3HPUIIHEHTOB KOPPEISIIHI
MOKa3aJl HAJIMYMe CpeTHel OTPUIIaTeIbHOM 3aBUCH-
MOCTH MEXJIy MacCOil SIr0J ¥ ee TMHEWHBIMU pa3-
Mepami: 1 = -0,566 (nuameTp sirofsl), r = -0,682
(BBICOTA SATOJIBI).

Tabnuya 2

Matpuua napHbIx ko3¢ pHIHEeHTOB Koppeasiui MOp(oMeTPUYECKHUX NAPpaMeTPOB ATOABI U MJI0A0BBIX KHCTEI],
Macchl AIrol CMOPOAMHBI KpacHoii (n = 500; R .= 0,088)
Matrix of paired correlation coefficients of morphometric parameters of berries and fruit clusters, weight of red
currant berries (7 = 500; R05 = 0.088)

oxasarens Jlmuna nozo- Koi-Bo sron Bricota srompr, Huamertp Macca
BOM KHCTH, CM B KHCTH, IIIT. cM SITOMBI, CM SITOJBI, T
JInvHa TI0I0BOM KHUCTH, CM 1
KomuaecTBo srom B KHCTH .
A : 0,890 1
IIT.
Bricora srossi, cm -0,241 -0,632 1
JluameTp sArofpl, CM 0,190 -0,275 0,874" 1
Macca sroapl, T -0,149 0,087 -0,682 -0,566 1

Koaddumuent nerepmunanuu R* onpenenni
oJ10, %, U3BMEHEHMI KOJIMYECTBA A0/ B KUCTH B
3aBHCHMOCTH OT pa3MepoB ee UIMHEI (puc. 6). YBe-

JUYEHHE KOJIMYECTBA Sroj] Ha IUI0OI0BOM KUCTH Ha

97,1 % 3aBUCUT OT ATUHHOKHCTHOCTH COpTa.
Perpeccruonnas cBsi3b MKy JHAMETPOM H BbI-

COTOM sTONT CHIIbHAS U cocTaBiseT 95,8 % (puc. 7).

14 y = -4,9104x* + 69,781x - 235,75
z R2= 09706
S 12 ——
g 10
Jg 8 L
2 6
=
<4
g 2 -
S 6,2 6,4 6.6 6.8 7 7.2 7.4 7.6

Koam4ecTBo siroq B KHCTH, WIT.

Puc. 6. PerpeccroHHas CBA3b MEXAY KOJIMUYECTBOM ST B KUCTH U JUIMHON KUCTH COPTOB CMOPOAMHBI KPAaCHOM

Regression relationship between the number of berries in a bunch and the length of the bunch of red currant varieties
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BHUUCTIK 1o Mopdonoruueckium napameTpam mio-
JIOBBIX KHCTEH U STOM (UTMHA KUCTH, KOJTMYECTBO STOIT
B KHCTH, BBICOTA SITOJIbl, AUAMETP SITOAbI) O3BOJIMIA
YCTAHOBUTH MANA30H U3MEHUYUBOCTH IOKa3aTenen

0,92 -y =-9442x2+ 17,233x - 6,9619
G R? = 0,9579 ¢

0.88
0,86
0.84
0,82

BricoTa arosl, c™M

0.8
0.8 0,82 0.84 0,86 0.88 0.9 0,92 0,94 0,96

JduameTp Srojbl, cMm

Puc. 7. PerpeccnoHHas CBSI3b MEXKTy TUAMETPOM U BBICOTOM STOJ] COPTOB CMOPOAUHBI KPaCHOM
Regression relationship between diameter and height of berries of red currant varieties

BBIBO/IbI 2. YBesnMueHUe KOJIUYECTBa Aroj] Ha II0A0BON
kucTH Ha 97,1 % 3aBUCHT OT IIMHHOKHUCTHOCTH COPTA.
3. Ilo nnvHe KUCTU U KOJIUYECTBY SIFOJ HA HEU
JydIIMe pe3ylsTaTbl IpoJAeMOHCTpUpoBa copT basHa.
4. Bce n3ydeHHBIC COPTa UMEIOT SITOIIBI CPETHEH
BEJIMYUHBI, JOCTOBEPHBIX PA3TUUUNA MEKIY COPTAMU
HEe 00HapYXKEHO.

1. O1ieHKa COPTOB CMOPOIMHBI KPACHOM CENEKIUH

MCXKAYy HUMHU.

10.

I1.

12.
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Pedepar. llepey craokuii — 5mo 00Ha u3 NEPCHEKMUBHBIX 0BOUHBIX KYIbIYD, KOMOPAS. YEHUMCSL 30 NOBbIUUEH-
Hoe cooepoicanue 8 NI00ax PAIUYHBIX GUIMAMUHOB, OP2AHUYECKUX KUCTOM, AHMUOKCUOAHMO8, NONE3HbIX MAKPO- U
MUKPOINIEMEHMO8, a MAKice Opy2Uux 8eujecms, HeoOXoOUMbIX Ot NOOOEPHCAHUSL HOPMATLHOU HCUSHEOESMENbHOCU
opeanuzma. Jlannas Kynemypa umeem wupoKuli apeai pacnpoCmpaneHusl, OHA 8030€bl8Aemcst NPAKMUYECKU 80 6CEX
CMpaHax 3eMHO20 Wapa, umeem evlCOKUL nomeHyuan ypodxcatinocmu (bonee 100 m/2a), Ho HecmMompst Ha Mo CPeoHsIsL
ypodrcatinocms ee 6 yenosusx Cubupu cocmasisiem ecezo 29 m/ea. OCHOBHOU NPUYUHOT HUSKOU YPONCAUHOCMU Nepyd
CAOKO20 AGNAEMCI OMCYMCMBUE 8 PeCUOHE HAYUHO 0DOCHOBAHHOT CUCEMbl NPUMEHEHUSI YOOOPEHUTl U COBPEMEHHbIX
COpMOB UHMEHCUBHO2O MUNG, OONAOAIOUUX KOMIIEKCOM XO3SUICMEEHHOYEHHbIX NPUSHAKOS, DKONOSUHECKOU NAACmuY-
HOCMbIO, YCMOUHUBOCHIbIO K GDEOHBIM OP2AHUSMAM U CIPECC-PaKmopam 6 CO4emanuil ¢ 8bICOKOL YPOJICAUHOCbIO U
Kawecmeom npooykyuu. B oannoii cmamue uznosicer onvim npumenenus paznudnvix Hopm scuoxkux (KAC 32) mume-
PATbHBIX A30MHbIX YOOOpeHUll Ha nepye CIaokoM CUOUPCKOT CeleKyul 8 YCI08UsX 3aujuuyernoo epyuma. Ipumenenue
az0mHbIX YOOOPEHUll, 0COOEHHO UX NOBLIUEHHBIX HOPM, OKA3bIBAEN CYUEeCMBEHHOe GIUSTHUE HA NEPUOObL NPOXOJICOe-
HUsL OCHOBHBIX (ha3 pazeumusi pacmenuti U 6e2emayuoHHO20 NEpuoda 6 Yenom, KOMopblil N0 OMOETbHbIM 6APUAHIMAM
sospacman 0o 20 cym. Kpome moeo, azomuvie yOoOpenus anusiom Ha QopMUposanue cex JemMeHmos CmpyKmypol
Ypooicas u npoOYKMuUSHOCHb Kyibmypbl. Tak, no o6pabomannomy oty ypooicatinocms nepya ciaokozo 603pacmand
oonee yem na 100 % no omnowenuro k kowmpomo. Ilpu smom naubonee onmumansHoiMu Obliu CpeOHUe 003bl GHECEHUSL
azommwix yooopenuii (N,). 1100 enusanuen azomupix yooopenuii ommedaemes pocm Cyxo20 6eujecmea 6 Cpeonem Ha
20 %, obwgezo caxapa —na 57 %, a maxoce sumamuna C na 39 %.

DEVELOPMENT AND IMPROVEMENT OF METHODS FOR INCREASING THE
PRODUCTION OF SWEET PEPPER IN THE CONDITIONS OF THE FOREST-
STEPPE ZONE OF WESTERN SIBERIA

A A'F. Petrov, 'R.R. Galeev, 2A.N. Chirkova, !A.A. Shakhristova, N.A. Petrov

!Novosibirsk State Agrarian University, Novosibirsk, Russia

’Perm State Agrarian and Technological University named after academician D.N. Pryanishnikov, Perm, Russia
E-mail: petrov190378@mail.ru

Keywords: sweet pepper, varieties, application of nitrogen fertilizers, yield, product quality.

Report. Sweet pepper is one of the promising vegetable crops, which is valued for its high content of various
vitamins, organic acids, antioxidants, beneficial macro and microelements, and other substances necessary to
maintain the normal functioning of the body. This crop has a wide distribution area, it is cultivated in almost
all countries of the globe and has a high yield potential (more than 100 t/ha), but despite this, its average yield
in Siberia is only 29 t/ha. The main reason for the low yield of sweet pepper is the lack of a scientifically based
fertilizer application system in the region, and modern intensive varieties with a complex of economically valuable
characteristics, environmental plasticity, resistance to harmful organisms and stress factors combined with high
yield and product quality. This article describes the experience of applying various norms of liquid (CAS — 32)
mineral nitrogen fertilizers on sweet pepper of Siberian breeding in protected soil conditions. The use of nitrogen
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fertilizers, especially their increased norms, has a significant impact on the periods of passage of the main phases
of plant development and the growing season as a whole, which in some cases increased to 20 days. In addition,
nitrogen fertilizers affect the formation of all elements of the crop structure and the productivity of the crop as
a whole. Thus, according to the processed background, the yield of sweet pepper increased by more than 100%
relative to the control. At the same time, the average doses of nitrogen fertilizers (N80) were the most optimal.
Under the influence of nitrogen fertilizers, there is an increase in dry matter by an average of 20%, total sugar by

57, and vitamin C by 39%.

Jnst oGecrniedeHys pacTylux oTpeOHocTei 00-
IeCTBa B HEOOXOIMMBIX TIPOYKTaxX MUTAHUS BAKHOE
3HAUEHHUE UMEET IIPOU3BOZCTBO CENBCKOXO3SIHCTBEHHBIX
KYJIBTYD, B YaCTHOCTHU MACJIEHOBBIX. DTOTO0 MOKHO
JOCTUYb ITyTeM MHTEHCU(UKALMH UX TIPOU3BOICTBA,
a Takke 3a CYeT ONTHUMAIBHOTO M0AOOpa COPTOB, TH-
OpHUIOB U COBEPIIICHCTBOBAHHSI TEXHOIOTUU UX BO3-
nenbiBanust [1].

Ha ceromnsimamii geHs B 3anaaHo-CuOupckomM
peruone 6osee 45 MIIH ra UCIOJIb3YEMbBIX CEJb-
CKOXO3SMCTBEHHBIX YTOIUM, U3 KOTOPBIX OBOIIHbBIE
MacJ€HOBBIE KYIBTYpbl 3aHUMAatOT MeHee 1 %, npu
3TOM OCHOBHBIE TUIOIIA/IN, 3aHATHIC TAHHBIMH KYJTb-
TypamH, COCPEIOTOYCHBI B INYHBIX TIOJBOPHSIX U
Ha caJI0BO-OrOpPOJHBIX ydacTkax (okoio 91 %). B
MOCJIETHUE TObl HAOIIOAETCS POCT IUIOIAAEH MO
STUMHU KYJIBTYPaMU B CHICLIUATU3UPOBAHHBIX X0O35M-
CTBax pa3iaudHbIX GopM cobcTBeHHOCTH. [T0BHITIIE-
HUE€ YPOXKaWHOCTH M KaU€CTBEHHBIX TMOKa3areei
MIACJICHOBBIX KYJIBTYP — OJHA W3 OCHOBHBIX 33]1a4 B
peteHny npoOIeMbl IPOJOBOIBCTBEHHON Oe30mac-
HOCTH CTpaHbl 1 UMIIOPTO3aMEILEHUS.

OnHOIt U3 MacneHOBbIX KYJIBTYp SBISETCS Mepell
cnankuit. HecMoTpst Ha BBICOKUM MOTEHIIUAN YPO-
XKaHOCTHU 3TOM KynbTypsl (6osee 100 T/ra) cpemnss
YPOXKafHOCTB B PETrHOHE COCTABIISIET Bcero 29 T/ra.
OCHOBHO# IPUYMHON HU3KOW YPOKAWHHOCTH Tepiia
CJIaJIKOTO SIBJIIETCA OTCYTCTBUE B PETMOHE HAy4YHO
000CHOBaHHOM CHCTEMBbI IPUMEHEHHUS YI00pEHNUH,
a TaKk)Ke COBPEMEHHBIX COPTOB HHTEHCUBHOTO THIIA,
001a1al0 X KOMIUIEKCOM XO3SIHCTBEHHO IIEHHBIX
IIPU3HAKOB, YKOJIOTUYECKOM INTACTUIHOCTBIO, YCTOM-
YHBOCTBIO K BPEIHBIM OPraHU3MaM M cTpecc-(pak-
TOpaM B COUYETAHHUH C BBICOKOW YPOKaHHOCTHIO U
Ka4eCTBOM MPOTYKIIHH.

[IpoayKTHUBHOCTH MepLa CIaJAKOro BO MHOTOM
3aBHCHUT OT CTETICHN 00eCTIEYEHHOCTH TIOYBBI AJIEMEH-
TaMH MUTAHUS, 0COOCHHO B YCIIOBHAX 3AIUIIEHHOTO
rpyHTa. MHOIHE uccienoBareiy yTBEpKAAtoT, YTO Ha
o0pa3oBaHKe OJJHOI TOHHBI CBEKEH POITYKINH TIep-
11a CIIaJKoro Heooxomumo 3,5-5,5 kr a3orta, 2,54 kr
tdhocdopa, 10 xr xamus, 10 3,2 Kr kKanbuus 1 1,4 Kr
MarHus [2]. OTnenpHble yueHbIe JOKa3bIBaOT, YTO
B OCHOBE (hOPMHPOBaHHMSI TUIOOB U OCOOCHHO HX
Ka4eCTBEHHBIX ITOKA3aTeIICH JIEKUT TONBKO KaJIHii,
HauOobI1Ias TOTPEOHOCTh KOTOPOTO OTMEYAETCs B

nepuoy mionoHomenus [3-5]. Jpyrue Ha3pIBaroT
OCHOBHBIM IEMEHTOM (Gocdop, KOTOPBII UrpaeT
OOJIBIITYIO POJIb B )KM3HU PACTEHUN U OCOOCHHO B
(dbopMHUpOBaHNH KOPHEBOI CHCTEMbI H TeHEPATHB-
HbIX opraHoB [6]. OnHaKo OCHOBHAs Macca UCCIie-
JoBaTesiel UMeeT CX0XKee MHEHHE, YTBEPK/1asi, YTO
OCHOBHBIM DJIEMEHTOM MHUTAHUS CIYXKUT a30T. OH
SIBJISIETCSI OCHOBOM ()OPMUPOBAHUS BCEIl BEreTaTHB-
HOM MacChl paCTEHUH, IVIOA0B U UX Ka4€CTBEHHBIX
nokaszareneil. A30T HEOOXOAMM PACTSHHSIM IepIia
CJIQJIKOTO Ha MPOTSHKEHUH BCEro MepHojia BereTaluuu
U 0COOECHHO B NI€PUO]] AKTUBHOI'O POCTa BEreTaTus-
HOU Macchl U tiogoo6pazosanus [7]. [Ipu sTtom
HEKOTOpBIE aBTOPHI OTMEYAIOT, YTO MEPEU30BITOK
a30Ta B IIOYBE IIPH JOCTATOYHOM YBJIQKHEHUU CTH-
MYJIUPYET YCUIICHHBIN pOCT BEreTaTUBHOM Macchl,
ocnabisieT GopMHUPOBaHUE T€HEPATUBHBIX OPTraHOB,
YTO B KOMILJIEKCE MPUBOJIUT K YBEIUUYCHHIO MPO-
JOJKUTEIIBHOCTH BETeTAallMOHHOTO MepHoJia, YTO
HesonmycTuMo B ycioBusix Cubupu [8—10].

enp uccnenoBanust — pa3paboTKa U COBEPILEH-
CTBOBaHME NIPUEMOB YBEJIMUYEHUS IPOU3BOJCTBA
repua CiaJKkoro B YCJIOBHUSX JE€COCTEINHON 30HbI
3anagHoit Cubupyu myTeM ONTUMHU3AIUH IPUMEHE-
HUS Pa3IMYHBIX J103 KUIKUX a30THBIX YI0OPEHU.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

Uccnenoranus nposoaunrch B 2021-2023 rr.
Ha noisix YIIX «Caag Muuypunues» HoBocubup-
ckoro ['AV.

ITouBa yuacTka — cepas snecHas. CoaepkaHue
rymyca B maxoTHoMm ropusonre 3,3—4,1 %, azora
HHATpaTHOTO 15-16,5 MI/KT, a30Ta aMMHUAaYHOTO
15,2-16,9 mr/kr, nogBuxxHoro ¢ocdopa 179—
192 mr/kr (no FO.U. Yupukosy, 1969), oOMeHHOTO
kanus 193-202 mr/kr nousbl. CymMmMa HOMIOIMEHHBIX
ocHoBanu# 31,1-53,0 mr.-3kB. Ha 100 r nmousst, pH
coseBoit 7,1-7,8 (maHHBIE IIEHTPA arpOXUMHYECKON
ciryx0b1 «HoBoCHOMPCKUIDY).

B cooTBeTcTBUM C OCTaBIEHHBIMU 3aJjauaMu
OBbL1T 3aJI0)KEH ClleAyoLui onbIT: «COBEPLIEHCTBO-
BaHME HJIEMEHTOB TEXHOJIOTHH TIPOU3BOICTBA TIepIa
CJIQJIKOTO TIyTEM ONTUMH3AIH PUMEHEHUSI Pa3Ind-
HBIX JI03 KHJIKHUX a30THBIX ynoOperuin». [loBTopHOCTH
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OTIBITOB 4-KpaTHasi, pa3MeIIeHHe ICISTHOK PEHIOMHU-
3UPOBAHHOE, IUIOMIA/Ib JCISHOK 6 M%, yueTHas — 4 M2,

B pabore ncronp30Baich copTa CIaIKoro Tepiia
cuoupckoii cenekinn (HoBocnbupckuii, barupa u be-
reMoT), a TaKkxke paziuunble 1036l xuakux (KAC 32)
MHHEPaJIbHBIX a30THBIX YI0OPEHUI B YCIOBUSX 3alllH-
IICHHOTO TPyHTa. ATPOTEXHHUKA B OIBITE KJIACCUYe-
CKasi, [TOCEeB CEMsH B TIEPBOI1 JIeKaie MapTa, yepe3 TpU
HEJIeNH MOCIIe BCXOOB MPOBEITH MTMKUPOBKY. YXO 32
paccazioi CKIIapIBajICs U3 TOICPIKAHUS OTITHMAITh-
HOW TeMIlepaTyphbl U MOJUBOB. Bricaika paccasl B
3aIIUIIEHHBIA TPYHT MPOU3BOAWIACH BPYUHYIO BO
BTOpOI1 TIOJIOBHHE Masi. BHeceHne a30THBIX ynoope-
HUI Ha OMbITE OCYIIECTBIUIOCH HETTOCPEICTBEHHO B
JIYHKY TIOJ1 BEICaXKHBaeMoe pactenue. Cxema nocaaku
niepria 70x35x%30. Yxo1 3a pacTeHUSIMH 3aKITIOYANICS B
PETYISIPHBIX TIOJIMBAX, PHIXJICHUU U ()OPMUPOBAHUU
KycTa. YueT 1 yOOpKy ypokasi mpoBoauin 3—4 pasza
10 Mepe CO3PEBaHMs TLIOMIOB.

Pabora Benmack CormacHo CyIecTBYIOIIUM 00IIe-
MIPUHATHIM MeTonrkam. PeHomornyeckue Habmo-
JICHUs 32 POCTOM U pa3BUTHEM pacTeHUH, nepia
CJIaJIKOTO MPOBOJIUIIN C UCIIOJIB30BaHUEM METOIU-
KH TOJIEBOTO OMBITAa B OBOIIEBOACTBE M OaxX4eBOI-
ctBe [11]. Xumudeckuii aHaiau3 MI00B U KITyOHEH
MPOBOIUIICS (PU3UKO-XHUMHUYECKOI Taboparopueit

OI'BOY BO HoBocubupckoro I'AY no obmenpu-
HATBIM MeTosukaMm cornacHo [[OCTy. Xumuueckuit
COCTaB ITOYBBI TPOU3BOAMIICS B JTAOOPATOPHHU LICHTpa
arpoxuMuueckoi ciyx0s1 «HoBocubupckuii» co-
IJIaCHO OOLIENPHHATHIM MeToauKaM. CTaTucTuuecKas
00paboTka MpoBeieHa METOIOM JUCITEPCHOHHOTO
a”anu3a Ha [IK ¢ ucnonp3oBaHneM nporpaMmsel
SNEDEKOR.

PE3VJIBTATHI HCCJEJOBAHUI M UX
OBCYXJEHUE

[IponomxHUTENEHOCT BETEeTALMOHHOTO NEPHO/IA U
MPOXOXK/IEHHE OCHOBHBIX (ha3 1 MEK(Pa3HbIX IEPUOIOB
TiepLia CJIAJIKOTO SIBIISIETCSI B&YKHBIM KPUTEPUEM OLIEHKH
ycnoBwii (hopmupoBanus Oymymero ypoxas [12]. B
HAIlIMX UCCIIEIOBAHUAX OCHOBHBIMHU (haKTOPaMH, BITHS-
IOIIMMH Ha IPOJOJKUTEIEHOCTh JAHHBIX TIEPHOJIOB,
SBIIAIOTCS B IEPBYIO OYEPEb 032 IPUMEHIEMBIX
A30THBIX yAOOpEHUH 1 FeHOTHII COpTa.

B pesynbrare nmpoBeieHHBIX HCCIAEIO0BaHUN ObLITO
YCTaHOBJICHO, YTO MIPH YBEIIMYCHUH JJ03bI a30THBIX
yaoOpeHni 0TMEeYaeTCsl yBEIMUYCHHUE MPOIOIIKU-
TEJIbHOCTU OCHOBHBIX IEPUOAOB POCTA U Pa3BUTHUSA
pacTeHuit 10 TpexX CyTOK, YTO B KOMIUIEKCE IO Ba-
PHUAHTY BBI3bIBAJIO POCT BETETAI[MIOHHOTO Mepruoa
1o 15-20 cyr (tadmn. 1).

Tabnuya 1

Bausinue a30THBIX y100peHHUii Ha MPOIOIKUTEILHOCTE MesK(Pa3HBIX MEPHOIOB COPTOB Mepua 3aLIMILEHHOT0
rpynra (cpeaHee 3a 2021-2023 rr.)
The effect of nitrogen fertilizers on the duration of interphase periods of protected ground pepper varieties
(average for 2021-2023)

Uucno cyTok
Copt Bapuant Bexonpl — 11Be- | Bexoms! — Haua- | Bexomsl — Macco-
Bcexonpr
TEHHE JIO CO3pEBaHUs | BOE CO3pEBaHKE
Kontpons 13 48 99 102
KAC 60 14 50 106 112
HoBocubupckuii
KAC 80 13 54 111 118
KAC 100 14 54 113 123
Kontpons 16 56 114 130
KAC 60 16 58 118 136
beremor
KAC 80 16 59 117 138
KAC 100 15 59 119 138
KonTpons 16 54 109 125
KAC 60 15 58 112 133
Barupa
KAC 80 16 61 116 138
KAC 100 16 63 116 139

MaxkcuMaiibHOE YBCIIMYCHUE BETCTALIMOHHO-
ro nepuoaa Ha6J'IIO,Z[aJ'IOCB Y CKOpPOCIICJIO0ro copTa
HOBOCH6HpCKPII>1, KOrla BapuaHTbl C IPUMCHCHUCM

MaKCHUMAaJIbHBIX JI03 BHECCHUS a30THBIX YI00peHUi
100 kr. 1.B./ra, IPUBEJIO K YBEIMUYCHUIO BETCTAIIMOH-
Horo nieprozia 710 20 cyT 1Mo OTHOIIEHHUIO K KOHTPOJTIO.
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MunHnMansHOe AelicTBUE yIoOpeHuit ObLIO OT-
MEYEHO TI0 cpeaHecIeoMy copty beremor, e B
CpPEeIHEM 3a TPH rojia UCCICAOBAHUIN yBEITMICHUE
MIPOJOJDKUATEIBHOCTH TIEPHOJIa BETETAIMH 110 MaK-
cuManbHbIM 103aM KAC 32 cocTaBisio 8 cyT.

HawnGonee BaxxHbIM MOKa3aTeaeM MPOU3BOICTBA
nepia ciIaaKoro, Kak u 000 Apyroi KyJabTypsl,
SBIISIETCS €T0 IPOYKTUBHOCTD, KOTOpasi (hopMu-
pyeTcsl B TCUCHHE BCETO BETETAIIMOHHOTO IEPHO/a,
BHauaJie B BUJIC BETCTaTUBHBIX OPTaHOB, a 3aTeM
penpoaykTuBHbIX. Ha opMupoBanue cTpyKTypHBIX
ToKazaresei, ¥ B YaCTHOCTH MPOILYKTUBHOCTD Teplia
CJIaJIKOTO, OOJIBIIIOE BIMSHUE OKA3bIBAIIU ITOTOIHBIE
YCIIOBUS, 1032 PUMEHEHHSI a30THBIX YI0OpEHUH 1
TCHOTHII.

Tax, B 2023 1. B pe3ynbTaTe aHOMaJIbHO JKapKon
Y CyXOii IOrO/ibl B IEPUOJ BereTauu Obuin 3auK-
CHUPOBaHBI caMble HU3KUE MTOKA3aTeNN FJIEMEHTOB
CTPYKTYPBI H3y4aeMbIX COPTOB TEpIia CJIaIKOTO:
Macca IJI0I0B ¥ X KOJTMYECTBO HA PACTCHUN ObLIN
Hke nokazarenen 2021 u 2022 r. B cpegHeM Ha
25-33 % COOTBETCTBEHHO.

A3oTHBIE yIOOpEeHHs 1 0COOCHHO WX TOBBIIICH-
HbIE JI03bI OKA3BIBAJIN OOJIBIIIOE BIMSHUE Ha 3aKIIaIKy
1 GOpPMHUPOBaHHE CTPYKTYPHBIX MOKa3aTesel ypo-
YKaHOCTH COPTOB Iepla CIAAKOT0. YBETUUCHUE
HOPMBI Q30THBIX YI0OpEHHIi BBI3BIBAJIO PE3KUI POCT
BCEX CTPYKTYPHBIX JIEMEHTOB YPOKaHHOCTH: MacChl
IUI0/Ia ¥ X KoiudecTBa. [1o oTaenbHBIM BapuaHTam
ombITa OHM Bo3pactanu 6oinee yem Ha 100 %. IIpu
9TOM CJIeyeT OTMETHTh, YTO MAaKCHMAJIbHOE YBEIIH-
yenue (10 100 %) cTpyKTypHBIX MoKa3arernei Haoo-
JIA70Ch MEKy KOHTPOJIEM U BapuaHTaMU C J030H1
BHecenus 60 kr 1.8./ra. [locnenyromee yBenuueHne
110361 ynoopenwuii ¢ 60 mo 80 kr 11.8./ra obecneunio
pasuuity 25 %, a yeenuuenue ¢ 80 1o 100 kr a.8./Ta
Bcero 3—4 % (tabn.2).

Bce n3ydaemble B ombiTe copTa nepiia caaKoro
OTIIMYAINCH MEXY cO00M 10 LIBETY, pazmepy, (op-
Me u Macce 1070B. Hanbosnee kpymnHble MICHCTbIE
rwtonsl (ot 170 mo 350 r) 6bLTM OTMEYEHBI Ha COpTE
barupa, npu 3TOM HX cpeHee KOTUYECTBO COCTaBIIA-
70 5 WIT., 9TO AJISl KPYIMHOIIOAHOTO COPTA SIBISIETCS
XOPOIIIMM TToKazaresneM (Tabm. 2).

Tabnuya 2

BiansiHue NpUMeHeHHUs a30THBIX YI00peHHii Ha JIeMeHThl CTPYKTYPhI H YPO:KaHOCThL COPTOB MepHa CJIAJKOro
(cpennee 3a 2021-2023 rr.)
The impact of nitrogen fertilizer application on structural elements and yield of sweet pepper varieties
(average for 2021-2023)

OIeMeHTHI CTPYKTYPHI YpokaitHOCTB, T/Ta
Copr Bapuant
Qon P, K, Macca wiona, Kox-50 nonos, Cpennsis [Tpubasa x
IIT./pacTeHue KOHTPOITIO
Kontpons 73,39 3 13,21 -
KAC 60 122,47 6 44,09 30,88
Hosocubupcknit
KAC 80 147,79 8 70,94 57,73
KAC 100 156,97 8 75,35 62,14
KonTpons 98.1 3 17,65 -
KAC 60 175,01 5 52,50 34,85
Beremor
KAC 80 198,89 6 71,60 53,95
KAC 100 211,84 6 76,26 58,61
KonTpoms 94,53 3 17,02 -
KAC 60 219,17 5 65,75 48,73
barupa
KAC 80 267,20 6 96,19 79,17
KAC 100 276,03 6 99,37 82,35
HCP 06m1. 5,07 2,99 4,9
HCP A (renorum) 3,16 1,17 3,1
HCP B (ynobpenns) 4,99 1,99 2.9
HCP .C (ycnosus rona) 3,07 1,89 2,2
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YcTaHOBIEHO, UTO MPUMEHEHNE a30THBIX YIO0-
OpeHmii 1 0COOCHHO WX MOBBIICHHBIE T03bI TO3BOJIS-
0T CyIIECTBEHHO MMOBBICHTH TPHOABKY YPOXKaiHOCTH
10 OTHOIIIEHUIO K KoHTpoutto oT 30 1o 83 1/ra. Tak,
B HaIlIUX ONbBITaX HanOoJee OT3BIBYMBLIM HA ITPUME-
HEHHE MUHEPAJIbHBIX a30THBIX YA0OpEHUI OKa3acs
copt barupa, Ha KOHTPOJIBPHOM BapUaHTE KOTOPOTO
YPOXKaHOCTh COCTaBIIsIa Bcero 17,2 1/ra, a mpu
MIPUMEHEHNHN a30THBIX YI0OpEeHH Bo3pacTaia J10
100 1/ra.

[Tepen cnaakuii IEHUTCS 3@ COEPIKAHKE B TLIO-
Jax OOJIBIIOTO KOJMYECTBA BUTAMUHOB, OpraHuye-
CKUX KUCIIOT, aHTHOKCHIAHTOB, MTOJIE3HBIX MaKpO- U
MHKPO3JIEMEHTOB H IPYTUX BEIIECTB, HEOOXOTUMBIX
TUTISE TIOJ|JIeprKaHUsI HOPMAJIBHOW JKH3HEIEATETbHOCTU
YeoBeKa.

AHanm3 KauecTBa TOBAPHOM MPOIYKIIUH, B YaCT-
HOCTH COJIEpKaHHsI caxapoB, 00IIe KUCTIOTHOCTH,
BuTamuHa C ¥ CyXOro BelIecTBa B IJI0Jax mepia
CJIAJIKOTO, TTOKAa3aJ, 4TO MPUMEHEHHE a30THBIX Y0~
OpeHuil Oka3bIBaeT BIMSHUE HA UX HAKOIUIeHHe. Tak,
110 BCEM COpPTaM M BapHaHTaM 110 OTHOIICHHIO K
KOHTPOJIEO HAOMIOACTCsI TOIOKUTEbHASL TSH ICHIINS
pocTta cyxoro BemiecTna B cpeanem Ha 20 %, obiiero
caxapa — Ha 57 %, a taxxe Ha 39 % Butamuna C.

BbIBO/IbI

1. [IpumeHeHne a30THBIX yIOOPEHUH B IPOU3-
BOJICTBE Ieplia CJIaJJKOr0 CYIIECTBEHHO BIUSET Ha
POCT, pa3BUTHE PACTCHUI U UX MEPHOJ BETeTallUH,
YTO BIMOCJIEICTBUH OKa3bIBACT MOJOKUTEIbHBIIN
3¢ dexT Ha MPOTYKTUBHOCTh U Ka4€CTBO TOTOBOM
POIYKIINH.

2. TToBbImIeHHBIE AO3BI TPUMEHEHHS a30THBIX
ynoOpeHHii OKa3bIBAIOT OOJIBIIOE BIUSIHUE HA TIEPUO-
JIbI TIPOXOK/ICHUS] OCHOBHBIX (a3 pa3BUTHUS PACTEHHI
Y BETeTAIIMOHHBIN MEPUOJ] B IIEJIOM, B CPEIHEM JI0
15 cyt.

3. A30THBIE yI0OpeHus OKa3bIBAIOT BIUSHUE HA
(opMHpOBaHUE BCEX DIIEMEHTOB CTPYKTYPBI ypOXKast
U NIPOAYKTUBHOCTH KyJbTYphI B ieoM. [1o cpenneit
Macce U KOJIUYECTBY IUIOJOB C OHOTO PACTEHUS
pa3HUIIa MO0 OTHOIIEHHUIO K KOHTPOJIIO COCTaBIISI-
et 10 100 % u Goiee, a HauboJIee ONTHMAIbHEIE U
JOCTOBEPHBIE MTOKA3aTEH IPH STOM TTOJTyYEeHbI IPU
HopMe BHeceHus N8O.

4. IlpuMeHeHue a30THBIX YI0OpEHUH OKa3bIBaeT
BIIMSTHHE HA COZIEPXKAHUSI caxapoB, OOIIEH KUCIOTHO-
cti, BuTamMuHa C 1 CyXOro BEIIeCTBa B IUI0Aax. Tak,
Ha oOpaboTaHHOM (hOHE 1O OTHOIICHUIO K KOHTPOITIO
HaOIII0IaeTCs POCT CYXOTo BEIIECTBA B CPeTHEM Ha
20 %, obmero caxapa — Ha 57 %, a Tak)Ke BUTAMHUHA
CHa 39 %.
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METABOJINYECKHE OCOBEHHOCTHU MONARDA FISTULOSA L.,
BBIPAIIEHHOMU B KPBIMY

O.A. IlexoBa, JI.A. Tumamena, U.J1. Jlanunosa, U.B. besoa

®@I'BYH «Hayuno-uccnedosamenvbckuil uncmumym ceibckozo xosaticmsea Kpvivay, Cumgeponons, Pecnybnuxa Kpoiu,
Poccus

E-mail: isocrimea@gmail.com

Jas nurupoBanus: Memabonuueckue ocobeHnocta Monarda fistulosa L., Beipamennoii B Kpeimy / O.A. I1exo-
Ba, JILA. Tumamesa, U.JI. Jlanmnosa, V1.B. benosa // Bectnuk HI'AY (HoBocuOupckuii rocynapcTBeHHBIH arpap-
HBIT yHUBepcuTeT). — 2025. — Ne 1(74). — C. 74-81. — DOI 10.31677/2072-6724-2025-74-1-74-81.

KuaroueBbie cioBa: Monarda fistulosa. L., ceipbe, 3pupHOE Macio, OHOTOTHYECKH aKTUBHBIC BEHIECTBa, CPOK
XpaHeHHUsI.

Pedepar. Monapoa oyouamas (Monarda fistulosa L.) aénaemcs wiupoko 6ocmpedo8aHHbIM dpupomaciuy-
HbLM pacmeHuem, cooepicawjum yeuvlii psao buonocuvecku akmughuix eeujecms. Llens uccnedoganuii — uzyyums
Memabonuyeckue usmenenus 6 pacmenuax M. fistulosa e npoyecce secemayuu u xpanenus. Xapaxmepucmuxu
CHIPLA MOHAPOBL NO COOEPHCAHUIO PASHBIX U008 OUONOSUYECKU AKIMUBHBIX 8€UleCms, 8 MOM HUCie IPUPHOSO
macaa, onpeoensiu no oduenpuHAmvIM Memooukam. B pesynomame npogedennuix ucciedosanuil yCcmaHo8ieHvl
0CcObeHHOCMU HAKONIeHUsl 3PUPHO20 MAca, SKCMPAKMUBHLIX eeujecms, 00uux (heHoNbHbIX coeOuHeHull, ¢he-
HONKapOOHO8bIX KUCIOM, (laBOHOUO08 U 0YOUNbHBIX geujecms 8 npoyecce secemayuu M. fistulosa. Ocnognvimu
MAacCIOCUHMESUPYIOWUMU OP2AHAMU PACMEHUTI MOHAPObl Ovlau aucmus u coyeemus. Haubonvuee xonuuecmeso
aguprozo macna codepoicanocy 6 coygemusax — 3,12 % na abconomuo cyxyio maccy, Komopbvie npeoonaoan 6o
@paxyuonnom cocmase cuipvbs (60,3 %). B ¢azy maccosozo yeemenus M. fistulosa cunmesupoganocs maxcu-
ManvHoe Koauuecmeao sgpuprozo macna (2,97 %) ¢ domunanmmuvim komnonenmom mumonom (66,22 %). Sma ¢gaza
A6NAEMCA ONMUMATBHOU 071 YOOPKU pacmeHull 8 Kayecmese dQPupomMaciuiHo2o cvipvi. OnmumanbHblM CPOKOM
ybopxu pacmenuii M. fistulosa 6 kauecmee 1ekapcmeeHHO20 Culpba ABNAIOMCA (haza ompacmanus u pasa «6ymo-
HU3AYUU—HAYaNa YEemeHUs», 8 KOMopbvie HAKanau8aemcs HauboIbulee KOTU4eCcmeo IKCMPAKMUBHbIX 6eujecms U
¢enonvHvIx coedunenuti. Ilokazano, 4umo Xpanums 8030YVUIHO CYX0e Cbipbe MOHAPObL MOJNCHO He bojiee 08YX jiem.
Bnepevie uzyuenvt humoxumuueckue ocobennocmu pacmenuti M. fistulosa, svipaujennvix ¢ Kpvimy (npedeopnas
30Ha), ¢ Yenvio NPUMEHeHUs UX 8 Kauecmee PupoMaciuyHo20 U 1eKapCmeeHHO20 CbIPbAL.

METABOLIC CHARACTERISTICS OF MONARDA FISTULOSA L.,
GROWN IN CRIMEA

O.A. Pekhova, L.A. Timasheva, I.L. Danilova, 1.V. Belova

Federal State Budgetary Institution of Science “Research Institute of Agriculture of Crimea”, Simferopol, Republic of
Crimea, Russia

E-mail: isocrimea@gmail.com

Keywords: Monarda fistulosa L., raw materials, essential oil, biologically active substances, storage period.

Abstract. Currently, wild bergamot or bee balm (Monarda fistulosa L.) is a popular essential oil plant
containing a wide range of biologically active substances. The purpose of the research was to study the content of
biologically active substances in M. fistulosa grown in the foothill zone of Crimea, depending on the vegetation
phase. Qualitative and quantitative characteristics of freshly harvested and air-dried raw materials, in terms of the
content of different types of biologically active sub-stances, including essential oil, were determined according to
generally accepted methods. As a result of the conducted research, the features of the accumulation of essential oil,
extractives, common phenolic compounds, phenolic carboxylic acids, flavonoids and tannins during the vegetation
of M. fistulosa have been established. We found that the main oil-synthesizing organs of bee balm are leaves and
inflorescences. The largest amount of essential oil (3.12 % in terms of absolutely dry weight) was obtained from
inflorescences, in the fractional composition of raw materials, they amounted to 60.3 %. The maximum amount
of essential oil with thymol as the dominant component (66.22%) was accumulated in plants during the phase of
mass flowering (2.97 %). This phase is optimal for harvesting M. fistulosa plants as essential oilseed raw material.
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1t was experimentally determined that the greatest amount of extractive substances and phenolic compounds was
obtained during the phases of regrowth and bud formation—early flowering. This is an optimal time for harvesting
plants as medicinal raw materials. It should be mentioned that air-dried raw materials of M. fistulosa can be
stored for no more than two years. Phytochemical features of M. fistulosa plants grown in the foothill zone of
Crimea were studied for the first time in order to use them as essential oil and medicinal raw materials.

Mounapna nynuaras (Monarda fistulosa L.) — 310
TPaBSHUCTHI MHOTOJIETHUK CEMEWCTBA ICHOTKOBBIX
(Lamiaceae), ponom u3 CeBepHoit AMEPHKH, ITHUPO-
KO KynbTUBUpYeTcs B cTpanax EBponel (Mcnanus,
Opannus, [opryranus, BeaukoOpuranus) u B pas-
auyHbIX pernoHax Poccuiickoit @eneparmu (Kpbim,
Cesepubrii KaBkas, Ypan, Cubups, JleHuHrpaackas,
MockoBckas n Camapckast obnactu, PecyOmmka
bamkopcran) [1-3].

Pacrenus M. fistulosa ncnonb3yroTcst B Ka4eCTBe
a¢upomacinyHoro (3¢pupHOE Macao, TUAPOJIATHI,
OUMO3KCTPAKTHI); MPSHO-APOMATUIECKOTO (KOHCEPBH-
pOBaHUe, MPHUIpaBa K MSICHBIM OJTI0aM, apoMaTH3a-
1151 HAITUTKOB M YaeB) U JIEKApCTBEHHOTO ((apmariys,
HapoJHas MEIUIINHA) ChIpbs [4, 5]. M. fistulosa —
MONyJSPHBIA 00BEKT (hUTOM3AHA.

[To nuTepaTypHbIM HaHHBIM (PUTOKOMILIIEKC
pactenuii M. fistulosa conep>XUT pa3inuyHble BUIbI
OHMOJIOrMYECKH aKTHBHBIX BEIIECTB: 3(pupHOE Mac-
70 (ot 0, 5 10 2,8 % Ha aOCONIOTHO CYXyIO Maccy),
(hb1aBOHOUIBI, TPUTEPIICHOBBIC KUCIIOTHI, (PEHUII-
MIPOIIAaHOUIbI, CMOJIUCTBIC BEIIECTBA, TyOUIbHbBIE
BEILECTBA, KAPOTUHOUIbI, AHTOLIMAHBI, BUTAMHHbI
(C—4,5mr %, B—3,7 Mkr %u B, — 40 mxr %),
Makpo- u mukposiemeHTsl (K, Ca, Mn, Fe, Cu,
Zn, Sr, Mo, Co) [6, 7].

Pactrenus M. fistulosa xapakTepusyrTcs 1Mo-
TUMOP(HU3MOM U MTOTMXUMH3MOM C IIUPOKUM JHa-
Ma30HOM coJiep KaHus 3(UPHOro Macja B ChIpbe U
pa3IUYHBIM €ro KauecTBoM. Psiiom nccnenoBareneit
BBIJICJICHBI CIIEAYIONINE XEMOTHUIIBI: TUMOJIbHBIH,
KapBaKpOJIbHBIN, THMOJIbHO-KapBaKpPOJIbHBIN, Te-
panuonbHbId [1-3].

CrIpbe MOHAP/IBL, 3PUPHOE MACTIO M IKCTPAKTHI
Pa3IUYHON NPUPO/IBbI XapaKTEPU3YIOTCS CIIETYIOLIH-
MU BUIaMU OMOJIOTUYECKOM akTUBHOCTH (OaKkTepu-
LUAHOH, TPOTUBOTPUOKOBOI, TPOTUBOBUPYCHO),
a Tarxke 00JIalafoT aHTHOKCUIAHTHBIM, TIPOTHBO-
BOCIAJIUTENbHBIM, 00€300JIMBAIOIINM, IPOTUBO-
OHKOJIOTUYECKUM, aHTHIHA0ETUIECKUM U IPYTUMH
nerctBusmi [8, 9].

B cBsI31 ¢ BO3pocIIUM HHTEPECOM K TPUMEHE-
HHIO paCTEHUI MOHAP/IbI U IPOAYKTOB ee mepepadoT-
ku (3gupHOE MaCIIO, TUAPOIIATHI, Pa3TMYHBIC BUIBI
HKCTPAKTOB) B Pa3HbIX cepax yBeTUIMIOCH YHCIO
UCCIIEI0BAHUI (PUTOXUMUYECKUX 0COOCHHOCTEH
3TOrO PacTeHUsl, IPOU3PACTAIOIIETO B Pa3IMYHBIX
peruoHax Mupa u pa3IuyHbIX MOYBEHHO-KINMATH-

YECKHX YCIIOBUSX, B TOM uuncie u B Poccuu [9—-11].
HccnenoBanust pactennii MoHapas! B Kpsimy Obutn
NPOBE/ICHBI Ha I0’KHOM Oepery U B IPEArOpHOil 30HE
[3, 12]. OmHako BOIPOCH! HAKOTLICHUST OMOJIOTUYECKH
axtuBHbIX BewecTB (BAB) B pactenusx M. fistulosa B
TEYEHHE BEr€TallMOHHOIO NIEPHO/Ia B pa3HbIX OpraHax
pacTeHuil He u3y4danucs. M3ydenue 9TUX BOIIPOCOB
JIaeT BOBMOXXHOCTb YCTAHOBUTDH ONTHUMAJIbHbIE CPOKH
yOOpKH CBIPBsI 3QUPOMACITHYHOTO U JIEKAPCTBEHHOTO
HaIlpaBJIE€HUN ¢ HAUOOJBIINM BBIXOJIOM LIEJIEBBIX
BAB ycranoBnenHoro kauectsa. McciaenoBanuii
10 IPOJOJIKUTEIbHOCTH XPAHEHHUSI BBICYILIEHHOTO
CoIpbst M. fistulosa M ero BIAMSIHUS Ha COZIep)KaHUe
u kauecTBO BAB He mpoBoamiocsk.

Lens mccenoBanmii — M3y4UTh METAOOITNIECKHE
U3MEHEHHUs B pacTeHusix M. fistulosa B ipouecce
BereTaluu 1 xpaHeHus. B 3anauy uccnenoanui
BXOJIMJIO OTIpe/ieNICHNE CoiepkaHust 23(pupHOro Macna
u BAB B Haj3emMHOIl yacTH pacTeHuit o ¢azam Be-
TeTalyy U opraHam, a TaKkxe B [POLIECCe XPAHCHUS
BO3YLIHO-CYXOI'O CBHIpPBS.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

HccnenoBanus npopoauiau B 2020-2022 rr.
B JlabopaTopuu nepepaboTKu U cTaHAapTH3ALNU
sapupomacnuynoro ceipbsa ®I'BYH «Hayuno-uc-
CJIeIOBATEIIbCKUI MHCTUTYT CEIBCKOTO XO35HCTBA
Kprimay. O0BeKT ucciienoBaHnii — CBEKeCpe3aH-
HBIE U BO3IYIIHO-CyXue pactenus M. fistulosa (xon-
nekinoHHsbI oOpasery EOA-119), BeipanieHHbIe
Ha sKkcnepuMenTaabHoM yuactke HUMCX Kpoima
B ¢. Kprimckast Po3za benoropckoro paiiona.

M. fistulosa — MHOTOJIETHEE MTOJUKAPIHUECKOE
pacTeHue C €XKEeroJHO OTMHUPAOIUMH HaI36MHBIMU
no6eramu. B mpearopaom Kpsimy pactenus no-
cturaioT BeICOTEI 90—120 cM, THCThS JIaHIIETHEIC,
LBETKH PO30BATO-JIHIIOBbIC, COOpaHbI B IOJI0BYATHIE
COIIBETHS, LIBETET B UIOJIe-aBrycre. PazMHoXkaeTcs
CeMeHaMHU, JIeJICHNEM KyCTa, CaXKEHIIaMU U pac-
cagou. [lepnon Bereranuu pacTeHUl COCTABIAECT
173-176 nueti.

OOmmii Bug pactenuii M. fistulosa npencraBieH
Ha puc. 1.
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Puc. 1. O0muii Bu pacTenuii u ceipbst M. fistulosa: a — haza MaccoBOro IIBETEHHUS; 6 — CBEIKECPE3aHHOE ChIPhE
General view of plants and raw materials M. fistulosa: a — mass flowering phase; b — freshly cut raw materials

[TouBeHHO-KIMMaTHYECKUE YCIIOBHSI BBIPAIIIN-
BaHus M. fistulosa xapakrepHsie 1yisi [V arpokiu-
Matudeckoro paiiona Kpeima [13].

KauecTBo ChIpbsi MOHApABI (CBEXKECPE3aHHOTO
Y BO3JYIIHO-CYXOT0) OMPEIEIISUIH MO CIEeTYIOIUM
MOKAa3aTeJsIM: BIIAJKHOCTh — FPAaBUMETPUYCCKIM
METOJIOM, COJiepKaHue HPUPHOTO Maciia — METOJIOM
TUAPOANCTUILIALIN; SKCTPAKTUBHBIX BEILIECTB — Me-
TOJIOM SKCTPAarupoBaHHsi BOJHO-CIIUPTOBBIM PAaCcTBO-
poM; o0ImuX (PEHOTBHBIX COSAUHEHNH, (eHOIKapOo-
HOBBIX KHCIIOT, ()IaBOHOHIOB U TyOHJIbHBIX BEIIECTB
— TUTPUMETPUUYECKUM METOI0M. KOMITOHEHTHBIN
cocTaB 3(MPHOTO Macja ONpeesiI METOJJOM Ta30-
Boii Xxpomarorpaduu Ha mprubdope Kpucramn 2000M.
W nenTndukaiio 0CHOBHBIX KOMIIOHEHTOB S()UPHOTO
Macia M. fistulosa TpOBOIWIA METOJOM HOpPMAJIU-
3aiuu. Conepxanue BAB B cbipbe onpenensim B
TpexKpaTtHO# moBTopHOCTH. OOpaboTKa pe3yasTaToB
UCCIIeJOBAaHUH MTPOBOMIIACH OOIETPHHATHIMH CTa-
TUCTUYECKUMH MeToamMu [ 14] u makeTa mporpaMm
Microsoft Office Excel 2010.

PE3VJbTATBI UCCJIEJOBAHUI U UX
OBCYKJIEHUE

W3 nutepaTypHBIX HCTOYHUKOB U3BECTHO,
YTO COJEpKaHHUE pa3In4HbIX BUA0B BAB B cbIpbe
M. fistulosa, B TOM 9uCJe U XUMHUYCCKUH COCTaB
3(UpHOTO Maca, 3aBUCUT OT TeorpaduuecKux, mod-
BEHHO-KJIMMAaTUYECKUX YCIOBUI IIPOU3PACTAHUS,
XEMOTHITA pacTeHU, PeHodasbl pacTeHUH, arpo-
TEXHOJIOTHH BBIPAIMBAaHUS U crioco0a nepepaboTku
[2,9, 10, 15-17].

[ToaTOoMy BOIpOCHI U3yueHUsI METAOO0IOMUKHU
M. fistulosa, BeIpaluBaeMOM B MPEATOPHOM 30HE
Kpbima, sSBISIFOTCS aKTyalnbHBIMU. Pe3ynbTarhl He-
CrenoBanuii npencrasiensl Ha puc. 2 (HCP : nenoe
pacrenue — 0,25; nucths — 0,20; conperus — 0,18).

YCTaHOBIIEHO, YTO HAa/I3€MHasl 4acTh pacTe-
Huilt M. fistulosa cocrosina u3 GpaKuuii: JIUCThS
(14,8-41,6 %), ctebnu (22,3—58,4 %) u conpeTus
(46,2—60,3 %). I1o azam BereTanuy COOTHOIICHHE
bpakuuii 66110 crenyomuM: B pa3y oTpacTaHHs
npeo0Iraiany JUCThs, a B (pa3y MaccoBOTo IIBETE-
HUS UX COJIEP’KaHUE YMEHBIIIAIOCH; COICpKAaHUE
COIIBETHH JTI0CTUTAJI0O MAaKCUMyMa B (ha3y MaccoBOTO
[[BETCHUSI.

Hamu onpenieneHo, 4to copepxanue 3PUpPHOTO
Maclia B [eJIbIX PaCTeHHAX B MPOIIECCE BEereTaluy Ko-
nebanocsk B npenenax 1,49-2,97 %, yBenuuuBaaoch
HauuHas ¢ (a3bl orpactanus — 1,49 %, B mepuoa mac-
COBOTO LIBETEHHMS TIOCTUTAI0 Makcumyma — 2,97 % u
CHIXKAJIOCh K KOHITy LiBeTeHus — 2,29 % (cMm. puc. 2).

[IpoBeneHHbBIC UCCIEAOBAHMS TTOKA3aU, YTO
3(upHOE MACIO CHHTE3UPOBAJIOCH B OCHOBHOM B
JUCTHSIX M COBETHAX M. fistulosa. MakcumaibHOE
KOJIMYECTBO 3(UPHOTO Maciia CoAepKaaoch B CO-
usetusx (3,12 %) B ¢a3y MaccoBOro 1iBeTeHus, a B
mcThax (2,45 %) — B pasy «OyToHHM3anMs—Ha4aI0
nBeteHus». Conepxanne 3QUPHOTO Maciia B CTEOAX
HaXOJIMJIOCH B CJIEOBBIX KOJINYECTBAX HA MTPOTSIKE-
HUU Bcero nepuozaa Bereranuu. CiegoBarenbsHo,
OJTHOM M3 (PU3MOTOTUYECKIX 0COOCHHOCTEH pac-
tenuit M. fistulosa, BeIpaliiBaeMbIX B IPEATOPHOM
Kprimy, siBIsIeTCS HEpaBHOMEPHOCTh HAKOTLIICHUS
U JIOKaIH3aIiu 3(QUPHOrO Maciia B BEr€TaTUBHBIX
Y TeHEePaTUBHBIX OpraHax.
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Puc. 2. Coneprxanue 3(pupHOTro Macja B pa3InuHbIX OpraHax pactenuit M. fistulosa no ¢dazam Bereranuu
(cpennee 3a 2020-2022 rT.)
Content of essential oil in various organs of M. fistulosa plants by vegetation phases
(average for 2020-2022)

['a3oxpomarorpaduueckum METOJIOM B XQUPHOM  OKCHJIBI — KApUO(DUIIICHOKCHT; XHHOHBI — THMOXH-
Mmacine M. fistulosa 6b110 onpeneneHo 38 KOMIOHEH-  HOH. YCTaHOBJIEHO, UTO MPeo0iIa1atouMu KOMITO-
TOB, 20 U3 HUX UACHTUPUITPOBAHO. DPupHOE MacIo  HEHTaMu 3(pUpHOTrO Macia ObUTH (HEHOIBI (TUMOIT U
COZIepKaJIo CIEAYIOLINE TPYNIbl XUMUUYECKUX BE-  KapBaKpOI), CyMMa KOTOPBIX TOCTHraja MaKCHMyMa
IIECTB: TEPIICHOBBIE YIIICBOAOPO/IBI — O- M B-TUHEHBI, B (ha3y MaccoBoro nsereHus — 68,34 %.

JUMOHEH, KaM(eH, 0- U Y-TepIUHEHBI, 3-MUPIICH, Tunugnas xpomarorpamma 3pupHOro Macia M.
p-ummeH, OypOoHeH, B-demnanapen, repmakpes D;  fistulosa, nomyueHHOro B (hazy MaccoBOTO IIBETCHUS,
(eHOIBI: TUMOJI, KAPBAKPOJI; TEPIICHOBBIC COMPTHL:  MpEACTaBlIeHA Ha puc. 3.
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Puc. 3. Tunmmanas xpomartorpamma 3pupHOro Macia M. fistulosa Ha TIONSAPHOHN KaTWIUIPHOW KOJOHKE B (hazy Mac-
coBoro nsetTeHus, 2022 r.: / — o-nuHeH; 2 — kaM(eH; 3 — B-nuHeH; 4 — o-TepIUHEH; 5 — IMMOHEH; 6 — [-(emanapeH;
7 — y-TepIiHeH; § — p-1iMeH; 9 — B-mupieH; /() — cabuHeH runpar; // — 6ypooneHn; /2 — muHanoon; /3 — kamdopa; 14 —
o-TeprrHeoI; 15 — 6opHeor; 16 — repmakper D; 17 — kapuodumenokeus; 18 — TumMoxuHoH; /9 — TuMorr; 20 — KapBaKpoI
Chromatogram of M. fistulosa essential oil on a polar capillary column during the mass flowering phase, 2022
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YcTaHOBJIEHO, YTO B KOMIIOHEHTHOM COCTaBE
3(pHUPHOro Macaa MOHApAbI Ha MPOTSHKEHUH BeTreTa-
UM U3MEHEHUS TPOMCXOIIIIN B TIpesieax MeTabo-
JUYECKHUX BUJIOK: TUMOJ M KapBaKpoJ, p-IIUMEH U
y-TepnuHeH. Tak, B a3y oTpacTaHus coaepKaHue
TUMOJIa U KapBaKpoJja HaXOAMJIOCh COOTBETCTBEH-
HO Ha ypoBHe 43,79 u 1,45 %, a B ¢pa3zy maccoBoro
LBETCHHUs COAEP)KaHUE TUMOJIA YBEIMIUBAIOCH 10
66,22 %, B (hazy OKOHYAHUS LIBETCHUS COJepKaHUE
TUMOJIa YMEHbIIANoCh 10 52,74 %, a kapBakpoJa
yBenuuuBaiock 10 11,77 %. Conepxanue y-tep-
nuHeHa ObUT0 MakcuMalibHBIM (24,70 %) B dazy
OTpacTaHHs PACTEHUH MOHAP/IbI, CHIIKASICh K KOHILY
userenus (10,78 %). Conepkanue p-uuMeHa yBe-
JWYUBAJIOCH K KOHITYy 1IBeTeHus 110 9,19 %.

W3ydaemble pacTeHUst MOHAPIBI IO XMMHUYECKO-
My cocTaBy 3()UPHOTO Maciaa OTHOCSATCS K THMOJIb-
HOMY XeMoTtuny (cozxepskanue Tumosna ot 43,79 no
66,22 %, kapBakpona ot 1,45 no 11,77 %). Tak-
e CIIEyeT OTMETUTh, 9TO B IPUPHOM Maciie ObLI
oOHapy>keH OMOJIOTUYECKH aKTUBHBIN KOMITOHEHT
TUMOXHHOH B Kosinuectse ot 0,3 10 0,6 % B dazy
MacCOBOTO IIBETEHHS U OKOHYAHUS [IBETCHHSL.

PesynbraThl aHann3za XuMHYECKOTO COCTaBa
s¢upHoro macna M. fistulosa nokaszanu, 4To opra-
HBI pacTeHuil 1o (a3aM BereTaiy CHHTE3UPOBAIIN
OJIMHAKOBBIA HAOOP XMMUYECKUX COCTMHEHUN B
Pa3IMYHOM KOJMYECTBEHHOM COOTHOIIEHHHU. Tak, B
(a3y oTpacTaHus B JUCThSIX PACTCHHIA COJIEpKAHUE
TUMONa cocTaBuo 28,62 %, TEPIEHOBBIX YIJIEBO-

noponoB — 52,77 %, a B a3y OKOHUAHUS [IBETCHUS
cooTBeTCcTBeHHO 51,49 11 13,37 %.

[Tonygennoe Hamu 3upHOe Macio M. fistulosa
B a3y orpactanus u pa3y «OyTOHU3ALUS U HAYAI0
LBETEHU» 110 OPraHOJIENTHUYECKUM MOKa3aTeNsIM
NPENICTABIISLIIO COOO0M IETKOMOBIKHYIO TIPO3PAUHYIO
YKUJIKOCTB JKEJITOTO I[BETA C XapaKTEPHBIM MPSHBIM
3amaxoM. A 3(upHOE MacIio, MOJyYeHHOE B (pa3bl
MacCOBOTI'0 LIBETEHUS U OKOHYAHHUS [IBETEHMSI, IPU-
o0peTaio KpacCHOBATO-KOPUYHEBBIH 1IBET U PE3KUil
MPSIHBIN 3amax, 4To OOBSCHSAETCS COAep>KaHUEM B
HEM TUMOXHHOHA U ero npou3BoAHbIX [10]. Du-
3MYECKHe MTOKa3aTeau KauecTBa 3(pUpHOTO Macia,
MOJIyYEHHOT'0 U3 CBHIPBS B (ha3y MacCOBOTO I[BETCHUS
METOIOM TTapOBOM AUCTHIUISAINHI, ObLTH CIIETYIOIIN-
MH: OTHOCHTENbHas oTHOCTH pH 20 °C — ot 0,895
1o 0,919; nokazarens npenomieHus mnpu 20 °C —
ot 1,4984 no 1,5018; yron BpaiieHus MIOCKOCTH
nossipusanmu ceera npu 20 °C, rpamyc — OT MEHYC
2,30 no munyc 3,97.

Bricymennoe ceippe M. fistulosa, yopanHoe B
pasHbie (a3bl BereTai OLEHNUBAJIOCh 110 COIep-
JKaHUIO pa3IM4HbIX BUZoB BAB Kak nekapcTBeHHOE
celpbe. OnpeaeneHo, YTo CoepIKaHue SKCTPAKTUB-
HbIX BemecT (70 % BOAHO-CITUPTOBBIM PACTBOPOM)
B CBIpbE HAXOAMUIIOCH Ha ypoBHE 21,75-33,67 %.

Coneprxanue (PeHOIBHBIX COSANHEHUI B pacTe-
HusiX M. fistulosa o azam BereTanuu rnpencTaBiIeHoO
Ha puc. 4.
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Puc. 4. Coneprxanue QpeHONIBHBIX COeANHEHNH B pacTeHusx M. fistulosa
B TeueHue Beretanuu, 2020-2022 rr.
Content of phenolic compounds in plants M. fistulosa during the growing season, 2020-2022.
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Hamu ycranoBieHo, 4To copeprkaHre 00Immx
(eHONBHBIX COEANHEHUH B PACTCHUAX B TEUEHHE HX
BeTeTaluy U3MEHSIIOCH B mpefenax 3,93—8,29 %.
Cymma ¢raBoHOUIOB B (PEHONKAPOOHOBBIX KHCIIOT
konebanach ot 3,20 10 6,84 %, a TyOUILHBIX Be-
miectB ot 0,73 o 1,88 %. IIpoBeneHHbIe ucciaenoBa-
HUS TTOKA3aJIM, YTO HanOOJIbIIIee KOJIMIECTBO OOIIIX
(EHOBHBIX COSTMHEHHIA (B TOM YHCIie (hIIaBOHOUIBI
1 eHOIKapOOHOBEIE KHCIIOTHI) 00pa3yeTcs B (ha3bl
OTpacTaHus U «OyTOHU3ALUSI—HAYAIIO [IBETCHUS», a
NyOMIIBbHBIX BellecTB — B (azy «OyTOHMU3AIHMsI—Ha-
YaJio [IBETCHUS.

Jlns ycTaHOBNIEHUS ONITHMAIIBHOTO CPOKa XpaHe-
HUSI BO3/IYIIHO-CYXOTO CHIPBhSi MOHAP/IBI KaK JIeKap-
CTBEHHOT0, 00PAa3IIbl €T0 XPaHWIIN B HEU3MEITBYEHHOM
BUJIE HA CTEJUTAXKaX B 3aTEMHEHHOM TTIOMELICHHUH [IPU
temneparype ot 20 g0 25 °C u ipu OTHOCUTEILHOM
BIIaXXHOCTH Bo3ayxa 70 % B Teuenue 24 mec. Ouenka
CBIPbS B IIpOIIeCCEe XpaHEHHS MOKa3aja, 4To B pacTe-
HUSIX U3MEHIIOCH KOJIMYECTBO 3(DHPHOTO MAcia U €ro
xummuyeckuii cocras. Cozmepxanue 3pUpHOTO Macia
CHIYKAJIOCH 110 CPABHEHHUIO C KOHTPOJIEM (MCXOHOE
ChIpbe, 3aJI0KEHHOE Ha XpaHeHue) — Ha 41,27 %; npu
3TOM YMEHBIIAJIOCh KOJMUYECTBO TEPIICHOBBIX YIJIe-
BonopozoB Ha 4,80 %, dhenona-tumona Ha 12,64 %,
TeprieHoBbIX criupToB Ha 0,31 %. 310 00ycnoBIeHO
MpOLIECCAMU OKHCIICHHS U UCTIAPEHHUS JIETKOIETy X
KOMITOHEHTOB (upHOTro Macia. Mcxons u3 Belens-
JIO)KEHHOT'O CJIeTyEeT, YTO XPaHUTh BO3AYIIHO-CYyX0€
CBIpbE MOHap/IBI 00JIee ABYX JIET HEelleecoo0pas3Ho.

BbIBO/Ibl

B npouecce nmpoBeneHHOH pabOThl U3yUYEHBI
MeTabonuyeckue ocodeHnoctu M. fistulosa, Bbipa-
LIEHHOU B npearopHoM Kpeimy.

1. YeraHoBieHa BapuaOeIbHOCTD COAEP KaHUS
3(HUPHOTO Macja U ero KOMIIOHEHTHOTO COCTaBa, a
TaKke Ipyrux BuaoB bAB B pa3nnuHbIX opranax
pactenuii M. fistulosa o dazam Beretanuu. B Ha-
LIMX MCCIEIOBAHUSAX JIUCThS U COLBETHS SBIISIOTCS
MAaCJIOCUHTE3UPYIOIMMHI OpraHaMu pacTeHui M.
fistulosa, xoTOpbIE HAKATUTMBAIOT COOTBETCTBEHHO
2,45 n 3,12 % sdupHoro macna. B pacrenusix cun-
TE3UPOBATIOCH HANOOJIbIIIEE KOTHIECTBO d(HUPHOTO
MacJa XapaKTepHOTro KayecTBa B (ha3sy MaccoBOTO
uBeteHus (2,97 %) ¢ JTOMUHUPYIOLUIUM KOMIIOHEHTOM
THMOJIOM Ha ypoBHe 66,22 %. JlaHHBII KOMIIOHEHT

npeoOnanan B 3pUpHOM Maciie BO Bce (pa3wl Bere-
tanuu. CaeaoBaTenbHo, M0 pe3yabTaTaM Hallux
UCCIIEIOBAaHNH PACTEHUS JAHHOTO KOJIJIEKIIMOHHOTO
obpaszua EOA-119 M. fistulosa MOXXHO OTHECTH K
TUMOJIbHOMY XeMoTuIy. OnpeneneHo, 4to couepxa-
HUE B 3(pUpHOM Maciie YeThIpeX KOMIIOHEHTOB (TH-
MOJI ¥ KapBaKpOJI, Y-TEPIIUHEH U P-IIIMEH) B CyMMe
cocrasisuio 87,15 %. Kpome Toro, BBISBIEHO, YTO
B 3¢upHOM Maciie B (pa3pl MaCCOBOTO I[BETCHHUS U
OKOHYaHWs IBETECHHS pacTeHus M. fistulosa cunre-
3UPYIOT IPOTUBOPAKOBON KOMIIOHEHT TUMOXHHOH
(0,3-0,6 %).

2. B ¢a3bl akTHBHOTO pOCTa BEreTaTUBHBIX U
(opMHpOBaHUs T€HEPATUBHBIX OPIraHOB B PACTEHHAX
MOHApP/Ibl OTMEYEH BBHICOKHI YPOBEHb (PEHOIBHBIX
coenuHeHuit (8,29 %), a IKCTPAKTUBHBIX BEIIECTB
(33,67 %) — B a3y oTpacranus.

3. B nporiecce xpaHeHHUs] BO3YILIHO-CYyXOro
ceIpbst M. fistulosa B 1a00OpaTOPHBIX yCIOBUIX B
TEUEHHE JIBYX JIET IPOUCXOIMIN TTOTEPH FIPHUPHOTO
Macia Ha 41,27 % 1 n3MeHeHHe ero KOMIIOHEHTHOTO
COCTaBa: YMEHBIICHHE COACPIKAHUS TEPIICHOBBIX
YIJI€BOJIOPOAOB, TUMOJIA U TEPIIEHOBBIX CIIUPTOB.
Hcxomst U3 3TOro, XpaHUTh BO3AYIIHO-CYXO€ ChIPhE
JIAHHOM KYJIBTYpBI OOJiee IBYX JIET Hellesiecoo0pasHo.

4. C menpro nomydeHust 3pUPHOTO Macya v Jpy-
THX TIPOIYKTOB repepadboTku M. fistulosa B KauecTBe
TEXHHYECKOTO ChIPhsI HEOOXOINMO UCIIOIB30BaTh
BEPXHIOI OOJMCTBEHHYIO YaCTh IT'OIMYHOIO MPHU-
pocTa pacTeHHH ¢ COLBETUSIMU, YOpaHHYIO B (pa3y
MacCOBOTO IIBETEHHUS. A B Ka4e€CTBE JIEKapPCTBEHHOTO
CBIPbS — UCTOYHHMKA 00ITHX (PEHOTBHBIX COCTUHE-
HUH (PeHONTKapOOHOBBIC KHCIOTHI, (PIaBOHOUIBI U
IyOWIIbHBIE BEIIECTBA) U AKCTPAKTUBHBIX BEIIECTB —
pactenus M. fistulosa, yOpaHHbie B a3bl OTpacTaHUs
U «OyTOHM3ALMA—HAYaJIO [IBETCHUSY.

5. IIpoBeneHHbIE UCCIIEIOBAHMS TTOKA3aJIH, YTO
npearopHas 3oHa Kpsiva Hapsiny ¢ LlenTpanbHbIM
I00KHOOEpeXHbIM paiioHom Kprima siBnsiercst Gnmaro-
NIPUSATHOM JUUIS BRIpAMBaHus pacteHuid M. fistulosa,
ChIpbe M 2(UPHOE MACIIO KOTOPOM 00JIalatoT MIn-
POKHM CIIEKTPOM OMOJIOTUYECKON aKTUBHOCTH U
pasHbIMU cepamul mpuMeHeHus. 1Jis pacmmpenus
OTEYECTBEHHOTO PhIHKA TEXHUYECKOTO H JICKapCTBEH-
HOTO CBIPBsI, Ha HAIll B3[VISi/I, HEPCIEKTUBHO BBIPAIIH-
BaHue M. fistulosa B pa3nuuHbIX perroHax Poccun.
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HAKOIIVIEHUE KA/IMHSA B TBIKBEHHBIX PACTEHUAX B 3ABUCUMOCTHU
OT COPTA U KOHHEHTPAIIMHU ET'O B ATMOC®EPHBIX OCAAKAX
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Pedepar. Toixey svipawusaiom 8 paziudhblx pe2uoHax Hawel cmpatbl, 20e 0Jisi 9Mo20 cyuwecmsylom ona-
20npusimHble NOYGEHHbIEe U KIuMamudecKkue ycnosus. [lnoovt smo2o pacmenus 061a0aiom yeHHbIMU RUMAameb-
HbLMU 8ewyecmeamu u MHO2UMU eyebnubimu ceoticmeamu. OOHAKO 6 NOciedHue decamuiemusi Ha meppumopuy
Kpacnodapckozo kpas, e0e smoii Kynomype yoensiemcs 001buL0e GHUMAHUe, N0 U38ECMHbIM NPUYUHAM HAOT00a-
emcsi UHMEHCUBHOE 3a2PA3HEeHUE CebCKOXO3AUCMBEHHbIX pacmenull madicenvimu memaniamu. Lens pabomer —
onpeoenums HAKONIEHUe KAOMUsl 6 MbIKBEHHOM PACMEHUU 6 3A8UCUMOCIU OM COPMA U KOHYEHmpayuu e2o 8
ammocgepnvix ocaokax. IKCnepumeHmanbhvle OaHHble NOMYHEeHbl HA JIY2080-4EPHO3ZEMHOU NOUBe PUCOBO2O Ce-
soobopoma 6 2020-2022 ze. B onvimax ucnonvzoeana obwenpunamas 01 Kpacnooapckoeo Kpas mexuonoeus
so30envieanus. B uccnedosanusax npumsnu yuacmue copma mulk6eHHulx pacmenuil — Mpamopnas, Hpukybanckas
u Pomaweuxa. Aspanvhoe nanecenue pacmeopa CdSO , 661nonnsnocy 6 pasy ysemenus mulk6ol 6 KOHYEHMPAYUX
1 IJIK u 5 IIIK. B npoyecce uccnedosanuii ObLI0 bls61E€HO, YMO CPeOU U3yudaemvlX COPmo8 mulKebl HaubOoIb-
wum Hakonnenuem Kaomust omaudaemesi copm Pomaweuxa. Codepoicanue u3yuaemo2o XuMuyeckozo snemMenma 6
cmebne copma Pomaweuka oxasanocs sviuie, yem 6 cmebne copmos Mpamopnas u Ilpuxybanckas npu nanecenuu
pacmeopa 6 1 IIJ]K coomeemcmeenno na 12 u 22 %, npu nanecenuu 6 5 II/[K coomeemcmeaenno na 20 u 36 %. B
aucmusax copma Pomaweuka 6onvute cooepoicumes kaomus, uem 6 copmax Mpamopnas u [lpuxybanckas, npu na-
necenuu pacmeopa 8 1 IJ[K coomeemcmeenno na 21 u 28 %, npu nanecenuu ¢ 5 IJ[K coomeemcmeenno na 24 u
30 %. B sxcnepumenme Haubonbuiee HaKonIeHue KaOMus 8 n100ax mulkewl ycmanosieno s copma Pomaweuka:
npu Hanecenuu pacmeopa 6 1 IIJJK npesviuenue nao copmamu Mpamopras u IIpuxkybarckas cocmaguio coom-
semcmeenno 6 1,4 u 1,8 paza, npu nanecenuu 6 5 I1JIK, coomsemcmesenno 6 1,4 u 2,2 paza. Codepocanue kaomusi
8 CEMEHAx MbIKGbl U3YHAEMbIX COPNOE ObLIO HE3HAYUMETbHBIM, NPAKMUYECKU HA YPOBHE KOHMPOII.

ACCUMULATION OF CADMIUM IN PUMPKIN PLANTS DEPENDING ON THE
VARIETY AND ITS CONCENTRATION IN PRECIPITATION

A.V. Pogorelov, A.I. Melchenko, V.A. Pogorelova
Kuban State Agrarian University named after I.T. Trubilin, Krasnodar, Russia

E-mail: eternity1917@mail.ru

Keywords: accumulation, cadmium, solution concentrations, pumpkin, variety, soil.

Abstract. Pumpkin is grown in various regions of our country, where favorable soil and climatic conditions
exist for this. The fruits of this plant have valuable nutrients and many medicinal properties. However, in recent
decades, in the Krasnodar Territory, where much attention is paid to this crop, for well-known reasons, intensive
contamination of agricultural plants with heavy metals has been observed.. The aim of the work is to determine
the accumulation of cadmium in a pumpkin plant, depending on the variety and its concentration in atmospheric
precipitation. Experimental data were obtained on meadow-chernozem soil of rice crop rotation in 2020 —2022. In
the experiments, the cultivation technology generally accepted for the Krasnodar territory was used. The research
involved varieties of pumpkin plants — Marbled, Prikubanskaya and Chamomile. The aerial application of the
CdSO, solution was performed during the pumpkin flowering phase at concentrations of 1 MPC and 5 MPC. In
the course of research, it was revealed that among the studied pumpkin varieties, the Chamomile variety differs in
the greatest accumulation of cadmium. The content of the studied chemical element in the stem of the Chamomile
variety turned out to be higher than in the stem of the Marbled and Prikubanskaya varieties when applying a
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solution in 1 MPC by 12 and 22%, respectively, when applied in 5 MPC, by 20 and 36%, respectively. The leaves
of the Chamomile variety contain more cadmium than in the Marbled and Prikubanskaya varieties, when applying
a solution of 1 MPC, respectively, by 21 and 28 %, when applied in 5 MPC, respectively by 24 and 30 %. In the
experiment, the greatest accumulation of cadmium in pumpkin fruits was found for the Chamomile variety — when
applying a solution of 1 MPC, the excess over the Marbled and Prikubanskaya varieties was 1,4 and 1,8 times,
respectively, when applied in 5 MPC, 1,4 and 2,2 times, respectively. The cadmium content in pumpkin seeds of the
studied varieties was insignificant, almost at the control level.

TeixBa BoIpaniuBaercs Ha Kybanu yxe He 0HO
necsiruierue. B oBomHOM ceBooOOpOTE OHA 3aHU-
MaeT OJHO U3 Belyliux MecT. Eie ¢ nepecenenus
ka3zakoB Ha Ky0aHb OBOIIHBIE pacTeHUs, CaJbl U
BUHOTPAJHUKH CUUTAIUCH OJHUMH U3 OCHOBHBIX
KYJIBTYp, KOTOpbIE 00513aT€IbHO JOJKEH OBbLI BbI-
pauMBaTh Kaxabli ABOP.

B HacTosiiiee Bpemsi BbIpaliMBaHUE CEIbCKOX0-
35IICTBEHHBIX PACTEHUI COMPSHKEHO C UX BO3MOKHBIM
3arpssHeHneM. OHO POUCXOAUT Kak mpH 00paboTke
pacTeHU XUMUYECKUMHU MpenapaTaMu, TaK U Ipu
[IEpEHOCE 3arPsI3HUTEIIS BO3AYIIHBIMU [TOTOKaMH OT
Pa3JINYHBIX UCTOYHUKOB.

[TpakTuuecku Bce 3arpsA3HAOIINE OKPYKAFOLIYIO
Cpedy BEIIECTBA B TOW WJIM HHOW CTETIEHN OKAa3bIBAIOT
HEraTUBHOE BIIUSHHE Ha PACTUTENbHbIE OPraHU3MBbl
[1-4].

B nocnennue necsatunetus BcE 60ble BHUMA-
HUS yIIeTsieTCs TSKEIbIM MeTallllaM, KaK OlacHbIM
3arpA3HUTENAM CEJIbCKOXO3AMCTBEHHBIX PACTCHHUN
[5-8]. B Kpacnomapckom kpae B nocnegaue 30-35
JeT HaOII0AAaeTCsl BRICOKUN TEMIT CTPOUTEIBHBIX
pa6ort. Ilo nanubiM Poccrara, KyGanp 3aHnmaer
BTOpOE MeCTO B PoccuM MO CTPOUTENIBCTBY SKHIIBIX
KOMIIJIEKCOB, YTO, HECOMHEHHO, BEJIET K 3arpsi3He-
HUIO OKPY>KaIOIIEH CPe/Ibl, B TOM YHCIIE TSHKETBIMU
MeTtasiaMu. J{Jst CTpOUTENbCTBA HOBBIX JKUIIBIX KOM-
IUIEKCOB TpeOyeTcs HE TOJIbKO HOBAsi TEPPUTOPHUS, HO
u Oosiee MHTEHCUBHAs paboTa 3aBOJIOB M0 BBITYCKY
CTpPOUTENBHBIX MaTepuaoB. Kpome Toro, HaunHas
C CepeIMHBI arpestst 10 CEPEAUHbI HOSIOpS AECATKU
MWJUJTMOHOB €IMHUI] aBTOTPAHCIIOPTa IIPOXOJIUT 11O
JoporaM, Kotopele BenyT B KpbIM u apyrue mecra
YEPHOMOPCKOTO TT00EPEeKbs. DTO JTOTOTHUTEILHBIN
HCTOYHUK TSDKEJBIX METAIIJIOB, KOTOPbIE JIETKO pac-
MIPOCTPAHSIOTCS BO3LYIIHBIMU [TIOTOKAMU Ha pa3iiny-
Hble paccTosinusl. Y, KOHEUHO, TsKeJble METaJIIb
MOCTYTIAIOT Ha CeNbCKOXO03s1HcTBeHHbIE nouist KyGanu
IIPY NIEPEHOCE UX BO3AYIIHBIMU ITOTOKaMH U3 JIpY-
I'MX pernoHoB. HacKoIbKO 1ajeKo MOXKET MPOUCXO-
JIUTh PaclpOCTPaHEHUE 3arpsI3HAIOIIMX BEIIECTB
nokasayia aBapus Ha YHADC B 1986 1. 3arps3HeHuto
MIOJIBEPIVIUCH HE TOJIBKO TEPPUTOPUN OJIU3KO pac-
TTOJIOKEHHBIX OT aBapuHu PECIyONIMK, HO U CTPAaHbBI
JaabHEro 3apy0exbsi. bonbiue riomaan BeIObUIN

U3 CEIbCKOXO3SHCTBEHHOTO 000pOTa, MHOTHE ObLTH
NIEPEBECHBI B CTaTyC 3all0BEHUKOB.

CriexTp BIUSHMSA TSKEIBIX METAJUIOB HA pacTU-
TEJIbHBIE OPTraHU3MBI IOBOJILHO 00Mb110i. Bo MEHOrOM
9TO OIpPEAEACTC CBOMCTBAMU CAMHUX TSYKEIIBIX
METaJIOB, HO HEMAJIYIO POJIb B 3TOM BO3JEHCTBUU
UTPAIOT U PACTCHHUS: UX BUAOBBIE PA3JINYHs, COPTO-
BbI€ 0COOCHHOCTH, KIIMMaTHYECKHE U TIOYBEHHBIE
YCIJIOBUSL.

KpacHogapckuii kpaidi B OCHOBHOM 3aHHUMAET-
Cs CEIIbCKOXO34ICTBEHHBIM IIpou3BoacTBoM. Ha
€ro TePPUTOPUH BBIPAILMBAETCS 10BOJILHO 0OJIb-
IO CHEKTP CEJIbCKOXO35IMCTBEHHBIX PACTEHUH,
a ¢ 1970-x rr. BelpamuBaetcs puc. st 3Tux ue-
Jed co3aHbl U IPOAOIDKAIOT HKCILTyaTHPOBAThHCS
pucoBble yeku. KoHeuHo, pu JUIMTENBHOM 3aTo-
IIJICHUU BOAOW HEKOTOPBIE CBOWCTBA YEPHO3EMOB
M3MEHAIOTCA. [ cocTaBineHus peKOMEeHAIuH 1o
YBEIMYEHHUIO KOJIMYECTBA CEJIbCKOXO3SCTBEHHBIX
pacTeHu, y4acTBYIOIINX B CEBOOOOPOTE, HA MO-
JSIX, TI€ BBIPAIMBAETCS PUC, CIEAYET IPOBOIUTH
JIOTIOJTHUTEIIbHBIE uccienoBanus. Ha tepputopun
KpacHonapckoro kpas BbIIIOTHEHBI UCCIIEI0BaAHUS
10 BO3MOKHOMY BBIPALIUBAHUIO THIKBBI HA TAKUX
NOJISIX. JIOMOJIHUTENIBHO TPOBEAEHBI HCCIIEI0BAHUS
10 HAKOIUIEHUIO KaJIMUS TIPU a3PaJIbHOM €T0 BbIIa-
JICHUH Ha THIKBEHHBIE PACTEHUS HECKOJIBKUX COPTOB.

HccnenoBanus Mo HaKOIJIEHUIO 3TOIO XUMU-
YECKOIO 2JIEMEHTA B THIKBEHHBIX PACTCHUAX IIPU
BBIPALIMBAHUU UX Ha MOJIAX PUCOBOIO CEBOOOOPOTA
panee Ha Tepputopun KpacHogapckoro kpas He
IIPOBOJIMIIHCE.

Lenp nccnenoBanust — ONpeneIUuTh BIUSHUE
COPTOBBIX 0COOEHHOCTEH THIKBEHHOTO PacCTeHUS U
KOHLIEHTPALUU PacTBOpa KaJMHUs B aTMOC(EPHBIX
0CaJIKax Ha €ro HaKOIICHUE B BETE€TAaTUBHBIX U I'e-
HEPAaTUBHBIX OpPraHax.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUH

WUccaenosannsa Beimondensl B 2020-2022 1T
Ha ceBooOopoTe DeepaabHOr0 HAYYHOTO IIEHTPa
pucar. Kpacaonapa. Ha Kybanu HeckoJibko COPTOB
TBHIKBBI UMEIOT HAauOOIbIINE TUIOMIAAA BBIpAIIU-
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BaHus, cpenu HUX MpamopHas, [Ipukybanckas u
Pomameuxka.

OOBEKTOM HCCNEIOBAHUHN SBIISIOTCS THIKBEHHBIC
pactenus coproB MpamopHnas, [Ipukybanckas u
Pomareuxa.

ITo cpoky co3peBanus copra MpamopHas U
Pomamieuka — mo3nuecnensie, a [Ipukybanckas —
CPEIHEro cpoka co3peBanus. Macca 1ionoB 1 ypo-
YKaWHOCTB BhIIE 111 copTa Pomameuka. Paznmaune mo
ypoxkaitHocTH Mexay coptoM Pomarieuka u [Tpuxy-
6anckas cocrasisiet 10 10 1/ra. Comepkanue caxapa
Y CyXUX BEIECTB BhIIIE JIsi cOpToB PoMmariieuka u
MpamopHast B cpaBHeHHH ¢ copToM [Ipuky0OaHckasi.

Ha nakorieHune pa3auyHbIX XUMHYECKHUX JJIe-
MEHTOB B TBIKBEHHOM PAaCTEHUHU MOXET ChIrPaTh
ONpEIeNICHHYIO poIib Aaxke popma mona. Tax, popma
II0JI0B Y copToB MpamopHast u Pomaieuka crutoc-
HyTasl, ITyOOKO cerMeHTupoBaHHas. B mecte npu-
KpeIUIeHHUs I10/10B HalloaeTcs nyookoe Otoie,
I7Ie OIIPENEIIEHHOE BPEMsI HaXOAUTCS Boa IOCie
BBINIA/IEHUS OCAJIKOB.

[Tnoaw! TeikBEI copTa [TpukybaHckas UMEIOT 1U-
JUHAPUYECKYIO (POPMY C YTONIIEHUEM Y LIBETOYHOTO
KoHIIa. B MecTe npukperuienus mioaa Onroana He
HaOJotaercsi, OHU 6oJiee 00TeKaeMble B CPAaBHEHUHU
¢ mogamMu Mpamopnas u Pomareuka.

I[Tpu BeIMOIHEHNM PabOT MO CETEKLUH PACTEHUI
CEJICKIIMOHEPaMU PELIAIOTCS ONPEAEICHHbIE 3a/1a4u,
IO3TOMY KaXblid COPT CEIbCKOXO3SIMCTBEHHOIO
pacTeHust UMeeT 0COOEHHOCTH, XapaKTEPHBIE TOIBKO
Juis Hero. OHU B KOHEYHOM MTOTE UIPAIOT 3aMETHYIO
POJIb IIPH HAKOIIEHUH TOT'O WJIM MHOT'O DJIEMEHTA,
TsDKesoro Merawia. K Takum 0coOOEHHOCTSIM MOXKET
OBbITh OTHECEHA MPOJOJKUTENLHOCTD MEPUO/Ia Bere-
TalluK, pa3Mepbl BEreTaTUBHON MacChl, YpPOKaltHOCTb.

UccnenoBanus BBITOMHSINCH HA IETISTHKAX, Ka-
XK7as pazmMepom 5x5 M.

CxeMa pacIioysioKeHus OIBITHBIX JEISHOK Ha
JIyTOBO-4€PHO3EMHOM TIOYBE PUCOBOTO CEBOOOOPOTA
CIeyIoLas:

Copr ThIKBBI MpamMopHasi: 1-if BapuaHT — KOH-
uenrpanus pactBopa CdSO, npu aspanbHOM HaHe-
cenuu 1 ITJIK, 2-# Bapuant — 5 [1JIK.

Coprt 1oIKBHI [IpuKkyOaHckas: 3-if BapuaHT —
KoHIeHTpanus pactsopa CdSO, npu aspanbHOM
nanecenuu 1 [1/IK, 4-i1 Bapuant — 5 TTJIK.

Copr TbIkBBI POMalnieuxa: 5-if BapuaHT — KOHLICH-
Tpauus pactBopa CdSO, npu aspanbHOM HAHECEHHH
1 TIAK, 6-# Bapuant — 5 [TJIK.

Cynbpdar kagMus HAHOCWIHN B IIepecueTe Ha
kaamuil. [IoBTOpHOCTE B OmbITE 6-KpaTHasl.

Mex 1y BapuaHTaMu 3aJ10’KeHbl OOKOBBIE 3aIIUT-
HBbI€ MOJIOCHI 1JIsl UCKITIOUEHHUS BIUSHUS COCEIHHUX

pactenuii. KoHiieBbIe 3alIUTHBIE TOJIOCHI 3aJ10KEHBI
MUPUHON 5 M JIJIS IPENOXPAHEHHS YUETHON YaCTH
JICTSTHKUA OT CITyYalHBIX MOBPEXKIACHUH.

OIHUM U3 OMACHBIX XUMHYECKUX DJIEMEHTOB,
KOTOPBIE 3arPs3HAIOT OKPYKAIOITYIO0 CPELy, SIBIAETCS
kagmuii. I3BeCTHO, YTO OCHOBHBIM IOCTaBIIIUKOM
3TOTO OMACHOTO 3arPA3HUTENSI OKPYKAIOIIEH Cpe/ibl
SIBIISICTCS YEJIOBEK.

Kaagmuii — 1oBOJILHO TOKCHUYHEIN 3JIEMEHT
JUIs OMOTHUYECKUX OpraHu3MoB. Jlaxke HeOobIIoe
npesebitenne [1JIK 3Toro meraiia B mouBe BeAET
K maryOoHbIM nocienctsusM. Kagmuit otnuaercs
JIOBOJIBHO BBICOKOW MOOMIIBHOCTBIO B TIOYBE, XOPO-
110 HAKaTUTMBAETCs B MOYBEHHOM Onore. [1pn mmm-
TEJIbHOM BO3JECUCTBUU U3y4a€MbId XUMUYECKUI
AJIEMEHT MOXKET YTHETATh UJIU JIaKe YHUYTOKATH
MoYBeHHYI0 OMOTY. ClienyeT Moq4epKHyTh, UTO Kal-
MU XOPOIIIO HAKAIUIMBAETCA B PACTCHUSX, IPUUYEM
OH MOXKET HAKaIlJIMBaThCS KaK KOPHEBBIM ITyTEM —
«II0YBa—pacTeHUE», TaK adpajbHbIM — «OCaJIKH U3
atMocdepri—pacTeHue».

B unccnenoBaHusx MHOTHUX aBTOPOB KaaMUH
MPUBOAUTCSA KaK aHAIOr Kajbius [6, 11]. [ToaTomy
OH JIOBOJIFHO XOPOIIIO HAKAIIMBAETCS B HEKOTOPHIX
MOYBEHHBIX opraHu3Max. OgHaKoO KaJIMHI MOXKHO
OTHECTHU K TOKCHYHBIM TSKEJIBIM METaJJIaM, KOTOPBIH
Jake TIPH HeOOIBINX KOHIICHTPAITHIX U HAKOILIe-
HUSX MOXET MPUBECTHU K TSHKEIBIM MOCIIEACTBUIM
JUIs1 OMOTUYECKUX OPTaHU3MOB.

JmuTenbHBIN IEpro ] BO3CUCTBUS pacTBOpa
KaJIMUs, XpPOHUYECKOE MIIH MPH OIPEAEIEHHBIX yC-
JIOBUSIX KPaTKOBPEMEHHOE, TPOBOIMPYET BAPUAHTHI
HapymieHus nporecca porocunTeza. Kpome Toro,
MPU HAXOXKJICHWU B MOYBE KaIMUN 3aTPyaHSET TO0-
TIIOIIEHUE KOPHEBOM CUCTEMON pacTEHU MHOTHUX
MHKPORJIEMEHTOB, KOTOPbIE TPeOYIOTCS Il HOpMallb-
HOTO POCTa U Pa3BUTHUS PaCTUTEIBHOTO OPraHU3MA.
HabmromaeTcst XJ10p0o3 TUCTHEB.

brito ycranoBieHo, 4TO H3ydaeMblii XUMHUYE-
CKHI1 DJIEMEHT 33JIep)KMBACT HOPMaJIbHOE PA3BUTHE
pacTeHui, a 3T0, B CBOIO OYEPEb, BEJET K CHUKE-
HUIO0 00pa30BaHUs PENPOTYKTUBHBIX OPraHOB UITH
K ux Hepopassuroctu [9. 10]. Kagmuit oka3eiBaeT
HEraTMBHOE BIUSTHUE HA COACPKAHHE 3€TICHBIX IUT-
MEHTOB B JIUCTBHSIX.

M3BeCTHO TOKCUYHOE BIUSTHUE ITUHKA HA PACTH-
TEJIbHBIE OPTaHU3MBI IPU OTPEACICHHBIX KOHIEH-
Tpamusax. Kanmuii 6onee TOKCHYEH ISl paCTeHUI,
gyeM IUHK.

KoHeuHO, cTENEHb TOKCUIHOCTH MHOTHX TSI-
JKEJIBIX METAJIJIOB 3aBUCHUT U OT BHA CEIbCKOXO-
3AMCTBEHHBIX pacTeHUu. [I[puurHON 3TOr0 MOXET
OBITh N30UPATEITHLHOCTh B TIOTPEOHOCTH MHOTHX
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AIIEMEHTOB WJIM MIX aHAJIOTOB Juis pacTeHuit. [Toato-
My TPH OJIMHAKOBBIX MIOYBEHHBIX U KIIMMAaTHYECKUX
YCIIOBHUSIX OTBET PACTCHUM Ha JCHCTBUE TE€X WU
WHBIX XUMHYECKUX DJICMEHTOB MOXKET ObITh Pa3HBIM.

Ho naxe eciu BbICOKHE KOHIICHTPALUU KaJ-
MHUS HE OKa3bIBAIOT 3aMETHOTO BIUSHHS HA YpOXKai
CEJIbCKOXO35MCTBEHHBIX KYJIBTYP, €0 HAKOTIICHUE
B IIPOJYKIIMU U3MEHSIET KaueCTBEHHbIE TTOKA3aTENH
TIJIO/TOB.

B T0 e Bpems HeT HHPOpMAIMU O KOHKPETHOM
HaKOTUICHUH TSDKEJIBIX METAJJIOB B BET€TaTUBHOM
U TeHEePAaTUBHOM YaCTH THIKBEHHBIX PaCTCHUMN, BbI-
pammBaeMbIX B yciaoBusix KpacHomapckoro kpas.
Kpome toro, orcyTcTByeT nHbOpMAIHs 0 comepka-
HUHU ATUX 3arpsi3HATENIEH B CEMEHaX THIKBHI, a OHH,
KaK U3BECTHO, JOBOJIHFHO aKTUBHO UCIOJIB3YIOTCS B
MUILEBOM MPOMBIIIUIEHHOCTH, TAKKe CEMEHA THIKBBI
MO>KHO HCTIONIb30BaTh B MHIILY B CYIIEHOM M JKapeHOM
Bune. Her nadopmanmu v 0 BIUSHUAN Pa3TuIHBIX
KOHLICHTPAIUH TSKENBIX METAJJIOB HA ypOXKal ThI-
KBEHHBIX PaCTeHUH U T.1I.

ITo ganueM [1, 6, 10] xagMmuii Terko IOIVIOINIa-
€TCsl paCTEeHUSIMH, CPEIHIOI0 CTETIeHb MOTIOLIECHHS
HMMEIOT IIUHK, MOJIMOJIEH, Me]lb, CBUHEI, KOOAJIBT,
MBIIbSK. OHAKO, KaK YKa3bIBAIOT aBTOPBI, MOTYT
OBITH TOBOJILHO 3HAUUTEIIbHBIC PA3TNUHS B KOHKPET-
HBIX CHUCTEMaX «IOYBa—PACTEHUEY.

DKCTepUMEHTaIbHbIE JJAHHBIE O BIUSHUHN OTOTO
XMUMHYECKOTO 3JIeMEHTa Ha ThIKBEHHbIE PACTEHUS B
ycnoBus KpacHomapckoro kpast B HacTosIIIIee BpeMst
OTCYTCTBYIOT. MI3BecTHa MH(OpMAIIUS O TOM, YTO
KaJMH1 B OYCHb MAJIBIX KOHIICHTPAIHAX TpeOyeTcs
JUIsl opraHu3Ma yesjoeka. OH B OCHOBHOM MPUHU-
MaeT yJacTHe B PETYNIAINU caxapa B KpoBu. OIHAKO
CoZIepKaHue B MOBBIIICHHBIX OT ONTUMAJIbHBIX 3Ha-
YeHHI KOHIIEHTPAIUSIX B OPraHU3Me YelIOBeKa MO-
KET TPUBECTH K TOKCUIHOMY BO3/1eHcTBHIIO. Kpome
TOTO, OOHAPYKEHO €TO OTPHIIATEIILHOE BIUSHIE Ha
CKEJIET YeNI0OBEKa WU JAPYTOTO JKMBOTO OPraHu3Ma.
DTO NPOSBISETCS B TIOMKOCTU KOCTEH.

OnucaHue JIyroBo-4epHO3€MHOM MOYBBI pPU-
COBOT'0 CEBOOOOPOTA, HA KOTOPOU BHITIOJIHSIUCH
WCCIIeIOBAaHNs, TIPUBEICHO B padorax [5, 11, 12].

Il onipeneniennst JOHOBOTO COMEPIKAHMS Kal-
MU B TIOYBE OBLITH 0TOOpaHbl €€ 00pasisl. [Tocie
MOJITOTOBKU M aHATN3a MTOYBHI OMPEIEIICHO COlepIKa-
HHE U3y4aeMOro XUMHYECKOT0 dIeMeHTa (TIOABMKHAS
dhopma), ono cocrapuio 0,1 Mr/kr. [IpoOsI TOYBEI
OoTOMpaU B TAXOTHOM TOPH30HTE.

UepHo3eMHBIE TIOUBBI B CUITy CBOMX XapaKTe-
puctuk [5, 11, 13] 10BOIBHO XOPOIIO CHUXKAIOT
BEPTUKATbHYIO MUTPAIIUI0O MHOTHX XUMHYECKHUX

9JIEMEHTOB, TOATOMY OCHOBHASI X YaCcTh B OCHOBHOM
HAXOJUTCS B BEPXHEM CJIOE.

Ha Ky6anu 6osee 50 neT BEIpaniuBarT pPUC.
Yeku A7151 BbIpALIMBAHUS prca ObUIM MOATOTOBIIEHBI
Ha JIYTOBO-4E€pHO3EMHBIX MOUBaX. 3a 3TOT MEPUOL
B MMOYBaX MPOU3OIUIA 3HAYUTEIIbHbIC U3MEHEHUS,
MHOTHE U3 KOTOPBIX UMEIOT HEOOpaTUMBI XapakTep.
YBenmuuniIack MIOTHOCTh, 00BbEMHAs Macca MOYBHI,
CHM3WJIACh MOPUCTOCTH M BOIOMPOHUIIaeMOCTb. [1po-
M301LTH O€3BO3BpATHBIC H3MEHEHUsI BOAHO-(PH3UYe-
CKHX CBOMCTB TOYB.

[TouBbI pUCOBBIX CEBOOOOPOTOB MPHOOPETAIOT
CKJIOHHOCTB K HaOyXaHUIO MPHU TepeyBIKHECHUN
(5, 11].

JononHurtenbHas 3aaadya, kKotopas OyAeT Ha-
XOJIUTBHCS B UCCIIEIOBAaHUM B TEUEHUE CIIEAYIOIINX
JIET, — 3TO BO3MOXHOCTb BKJIFOUYUTH B PUCOBBIH ce-
BOOOOPOT BHIPAIIMBAHUE THIKBBI.

ConeprkaHue KaJMus B TIOYBE CEIbCKOX03SH-
CTBEHHBIX YTOJMM MOXET paznudarbes [5, 6, 8].

Hanecenne 3CdSO,x8H,0 (x.4.) GbLIO BBINO-
HEHO B (pa3y Hadasa BETCHUSI.

[Tocne c6opa ypoxasi B UCTIBITaTEIbHOM J1a00-
patopun «L{eHTp KayecTBa NMUILIEBOW MPOAYKIIUN
HHWU 6uotexHonoruu u cepruuxanuy nuieBoi
HPOYKIINH, PACTIONOXKEHHON Ha Tepputopnn Kyban-
CKOT'0 FOCY/IapCTBEHHOI'0 arpapHOro YHUBEPCUTETA,
OBLIO ONpPEENeHO COIepPKaHUe KaMUs B TUIOJIaX U
CEMEHaX THIKBbI B 3aBUCIMOCTH OT COPTA U KOHIICH-
Tpaly HaHECEHHOTO PacTBOPA.

Haubonee momxonsmmii MeTo AJIst Ompeaese-
HUS TSOKEITBIX METaJlIoB B pacTeHusix — meton AAC.
MeToza aToMHO-a0COPOIIMOHHON CTIEKTPOMETPUHI
MO3BOJISIET B JOBOJILHO KPAaTKUE CPOKU € OOJIBIION
TOYHOCTBIO ONPEJEIUTH COAEP)KAaHNE MHOTHUX TS-
JKEJTBIX METAJIJIOB B pacTeHusiX. Mcrnonp30BaH criek-
TPOMETP aTOMHO-a0COPOIIMOHHBIN MOIU(PUKAIINN
MI'A-1000. On BHeceH B ['ocynapcTBeHHBIN peecTp
cpenct m3mepenuit PO mox Ne 58356-14. Meroauka
M 01-57-2017.

ATrpOoTexHHKa BO3/EIBbIBAHUS THIKBBI — 00111e-
MPUHATAA JUI1 JAHHOTO PEerroHa.

[Tomy4ennble pe3ynbraThl 00padaThIBaId METO-
JlaMH MaTeMaTH4ecKoi cratuctuky [14, 15].

PE3VJIBTATHI HCCJEJOBAHUI M UX
OBCYXJEHUE

B Hacrosiiiee Bpemst OOJbIIIAst 4aCTh TSHKEIBIX
METaJJIOB TIOMAJAaeT Ha PACTEHUS U TIOYBY B BUJE
aspo3oueil. I yem Oonbine TpebyeTcs: pacTEHUIO
IIUTATCIIBHBIX BCUICCTB, TEM OosblIe 3arpsAA3HUTCIIA
B HETO [IPOHUKACT.
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W3BecTHBI caepkuBaromue GpakTopsl MOCTY-
TUICHHS TSDKEITBIX METAJLIOB B pacTenus. Hamprmep,
BBICOKOE COJICpYKAHHE OPTraHWYECKOTO BEIIECTBA B
MMOYBE JIOBOJLHO CHIIBHO CIACP/KUBAET MUTPALIHIO
3THUX TOKCHMKAHTOB. DTO XK€ B IOJHON MEpEe OTHOCHUT-
Cid UK COI[Cp)KaHI/IIO TJIMHBI B ITIOYBC. OI[HaKO 9TOT
(dakTOp OYeHb BaXKEH MPU KOPHEBOM IOCTYIUIEHUN
3arpsA3HUTENS B pacTeHue. [Ipu aspabHOM IyTH
MOCTYIUICHHS TIOJUTIOTAHTa Ha pacTeHHE B OOJIbIIICH
CTEIEHH MPOSBIIACTCSA YiKe BHEKOPHEBOE MTPOHUKHO-
BEHUE 3arpsA3HUTEIIS, TOITOMY CJICYET YUUTHIBAThH
nX OMOJIOTrHMYECKHUE 0COOEHHOCTH.

Bonbinyro poss Ipu 3TOM UrpaeT IpoCTpaH-
CTBCHHOE PACIIOJIOKEHHUE PACTCHUS, TUIOIIA/Ib €TO
JICTa, UMEIOIIeeCs OMYIICHNE WK ero THAPo(hoO-
HOCTb, 001115t Macca BEreTaTUBHOM YaCTH PaCTEHHS,
MPOIOKUTEIBHOCTh BEreTAIIMOHHOTO MTEPHOIA,
TyOMHA TPOHUKHOBEHUSI KOPHEBOM CHCTEMBI, U3-

OupaTeIbHOCTh B HAKOIUIEHUH TEX WM MHBIX dJle-
MEHTOB U T.1I.

Ha nyroBo-uepHO3eMHBIX TOYBAaX PUCOBOTO
CeBO0OOPOTA OBUIN 3aJI0KEHBI OIBITHI 110 OIIpeie-
JICHUIO BIUSHUSA COPTOBBIX OCOOEHHOCTEH THIKBBI
IIPY HAHECEHUH KaaMus. B ncciienoBanuu npuHsIm
yuactue Tpu copra — MpamopHnas, [IpukyGanckas u
Pomammeuka. Pe3ynbsrars! nccnenoBaHuii IO HAKOIUIE-
HUIO KaJIMUsI B CTEONISIX THIKBBI H3y4aeMbIX COPTOB
IpHBeJEHbI Ha puc. 1.

B pesynbrare skcniepuMeHTa MOJay4eH JOCTO-
BEPHBIN MPaKTUUECKUN MaTepual, KOTOPbIA M03BO-
JIUJI C/IeTIaTh 3aKIIIOUeHHE O TOM, YTO HauboJblee
HAKOIUICHHE KaJMUs IPOU30ILIO B CTEOIE THIKBBI
copta Pomameuka.

[Ipu HaHeceHuu pacTBOpa KaAMHUs HA PaCTEHUS
ThIKBBI B 1 T1/IK paznuuue B HAKOIJIEHUH MEKIY CO-
pramu Pomareuka u MpamopHast coctaBuio 12 %, a
Mex 1y copramu Pomameuxa u [Tpuky6anckas 22 %.

L 0,08
<5 =
= Es
= 0,06 :
I .
ﬂ,[M L 3
0
KOHTPOJb 1 TTIK 5 K
® Mpamopnaa ™ [Ipukybanckas Pomamenxa

Puc. 1. Conepxanue kaamusi B cTeblie THIKBBI cOpTOB MpamopHasi, [Tpukyoanckas u Pomaieuxa
Ha JIyTOBO-4YepHO3EMHBIX [T0YBaX pUCOBOTO ceBoobopora (2020-2022 rr.)

Cadmium content in the stem of pumpkin varieties Mramornaya, Prikubanskaya and Romashechka
on meadow-chernozem soils of rice crop rotation (2020-2022)

IIpn Hanecenuun pactBopa kaagmus B 5 I1JIK
pa3Hulla Me1y COPTaMH B HAKOIIJICHUH KaaMHUsI B
crebIie THIKBBI COCTaBUIIa COOTBETCTBEHHO 20 1 36 %.
To ecTh HaKOTUIEHNE KaaMUs B CTEOJIE THIKBBI IIPH
a’pajbHOM €ro BbINAJICHUU 3aBUCUT OT COpTA.

Bonee nHTEHCHBHO HAKOIUIEHHE KaAMUS IPO-
HUCcXoIUT B cTebne copra Pomamieuka: paznuune
B COJIEP’KaHUHU ITOTO TSKEJIOr0 METallIa MEXy
KOHTPOJIEM M BApUAHTOM C HAHECEHHUEM pacTBOpa
B 1 I[IJK cocraBasier 23 %. Toraa xak ajis cOpToB
Mpamopsas u [IpukyOaHcKast 3TO pa3indue coCTaB-
JIieT COOTBEeTCTBeHHO 12 1 5 %.

Haun6Gonbimmm HakomieHneM Kaamus B ctebie
THIKBEHHOT'O PACTeHUS OTIIMYaeTcs copT Pomarieuka
U [IPU HaHECEHHH pacTBopa B KoHUeHTpauuu 5 [T/IK.
[Tocne BBITTOTHEHHOW MaTeMaTH4ecKoil 00padboT-
KM Marepuaa ObUI0 yCTaHOBJICHO, YTO Pa3iniue B

COZIepKaHUH U3y4aeMOI0 XMMUYECKOTO AIEMEHTA
B cTellie THIKBBI Mex 1y copToM Pomarieuka u co-
pramu Mpamopnas u [IpukybaHckast cCOCTaBUIIO
cooTBeTCTBEHHO 20 1 36 %.

Paznuuue B copepkaHum KaamMus B cTe0I€ THIK-
BbI copToB MpamopHhas, [Ipukybanckas u Pomamiedxa
npu HaHeceHuu pactBopa B 5 IIJIK ¢ koHTpoaem
COCTaBIIsIET COOTBETCTBEHHO B 1,5; 1,2 u 1,9 paza.

JINCT B XKU3HU PACTEHUI UIPAET BAXKHEUIITYIO
POJIb, BBITIONHSSA MHOTHE (DYHKITUH, B TOM YUCIIE
dorocunTe3. OMHAKO JIMCTBA TAKXKE UTPAET OOJIh-
LIYIO POJIb B KH3HH KUBOTHBIX, KOTOPBIE TUTAIOTCS
JINCTBOM, @ HEKOTOPHIE MMPOKUBAIOT B omaje. Mu-
KPOOPTaHU3Mbl YYaCTBYIOT B TPO(PHUECKUX LIETIAX
Ha u3yuyaemoi Tepputopuu. [lo3ToMy BaxkHO 3HATh,
CKOJIBKO COZIEPKUTCSI U3y4aeMOr0 3arpsi3HUTENS B
JUCTBSIX, TaK KAK OHU UT'PAIOT 3aMETHYIO POJIb B
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HAKOIJICHUHU TAKEJIbIX METAJIJIOB B OpraHax pacTe-
HUHW U )KABOTHBIX. Pe3yNbTaThl HCCIEN0BAHUI 1O

0,1

MIVKT

0,08
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0,04
0,02

0
KOHTPOITh
B Mpamophas

¥ [IpuxybaHckas

HaKOIUICHUIO KaAMUA B JIMCTbAX THIKBbI U3Yy4Ya€MbIX
COpPTOB NIPHUBE/ICHHI HA pHUC. 2.

=

-r II

1 ITAK 5

Pomauwieuxa

Puc. 2. Conep:xanue kaJMus B JUCThAX THIKBBI copTa MpamopHas, [Ipuxy6anckas u Pomameuka
Ha JIyrOBO-4€pPHO3EMHBIX [IOYBaX pUCOBOro ceBoobopora (2020-2022 rr.)

Cadmium content in pumpkin leaves of the Mramornaya, Prikubanskaya and Romashechka varieties
on meadow-chernozem soils of rice crop rotation (2020-2022)

IIpy NOBEpXHOCTHOM HAaHECEHUU U3y4aeMOIo
XAMHUYECKOIO 2JIEMEHTA Ha PAaCTEHUSI OCHOBHYIO
pOJIb B HAKOIUIEHUH UTPAET BEr€TaTUBHAS YaCTh.

[lo nmowaau JIMCT THIKBBI UMEET HAa 3aHUMAaEeMON
MMOYBEHHOU TEPPUTOPHH OOJIBIIIOE TIPEBOCXOICTBO
Haj ctebnem. [Ipu moBepXHOCTHOM HAHECEHHUH 3a-
IPSI3HUTENS HAa paCTE€HUE UMEHHO JINCTBA UTPaeT
peLIaloLy 0 POjib B HAKOIUIEHHH U3Y4aeMOro MoJ-
JIFOTAHTA.

[Tpu Hanecenun kaamus B koHIeHTparmn 1 [1JIK
coJiepKaHue 3arpsi3HUTENS B TUCThAX copTta Mpa-
MOpHast 0Ka3aJoCh BHIIIE, 4eM B copre [Ipukydan-
ckas Ha 9 %, HO HUXke, yeM B copTe Pomaieuka
Ha 21 %. Haubonbiee HaKOIICHWE U3Yy4aeMOr0
XUMHUYECKOTO JIEMEHTA B JIUCTHSIX THIKBBI ONpPE/e-
neHo juig copra Pomarieuka, Oomnbliie, 4em B copTe
[IpukyOanckas B 1,4 pasa.

NHTEHCUBHOCTD B HAKOIUIEHUH M3Y4a€MOTO
XMMHYECKOT0 3JIeMEHTa Bhllle Juis copra Pomarieu-
Ka, pa3n4ue MEXIy KOHTPOJIEM U BApPUAHTOM C
HaHeceHueM pactBopa kaamus B 1 IT1JIK cocraBuser
33 %. Ans qpyrux u3y4aeMblX COPTOB OHA MEHEe
BBIpaXkeHa: Jyisi copta Mpamopnasi — 16 %, a nns
copra Ilpuky6anckas — 10 %.

ITpu HaHeceHuM pacTBOpa KaJMUS Ha JTUCTOBYIO
[TOBEPXHOCTD THIKBEHHOT'O PACTEHUSI B KOHLIEHT ALK
5 IIJIK 6b1u10 yCTaHOBIIEHO, YTO HAUOOJBIIE €T0 Ha-
KOILJIEHHE IPOM30ILUIO B JIUCThsAX copTa Pomareuka.
IIpeseimenne Han copramu Mpamopnas u Ilpuky-
6aHcKas cooTBeTCTBEHHO cocTaBmiio 24 u 30 %.

Paznuune B HaKOIJIEHUN KaJMUS B JUCTBAX
coptoB Mpamopnas, [IpukyOGanckas u Pomarieuka

IPU HAHECEHUH PAacTBOPA M3y4yaeMOro XUMUYECKOTO
anemenTa B 5 111K 1 KOHTpOIEM COCTaBUIIO COOT-
BeTcTBeHHO 1,7; 1,6 1 2,3 paza.

KoHeuHo, TUCThs THIKBEHHBIX pACTEHUN yua-
CTBYIOT B HEKOTOPBIX MUIIEBbIX HEMSAX KUBOTHBIX
OpraHn3MOB, HO BBIPAILMBAIOT THIKBY JUISl IOTyYEHUS
110710B. Tak Kak MI0Jbl THIKBBI COCTABIISIFOT OIpe-
JIEJIEHHYIO JTOJII0 B NUILEBOM PEXUME YEJIOBEKA,
TpeOyeTcs BBIICHUTh, CKOJIBKO HAaKaIlJIMBAaeTCs B
HuX Kaamusa. OT 3Toro OyleT 3aBUCETh, KAKUM 00-
pa3oM UX MOXHO Oy/IeT MCIIOIb30BaTh. Pe3ynbpraTsl
WCCJIEZIOBAaHUI MPUBEACHBI HA PHC. 3.

W3BecTHO, UTO Mccae10BaHus, BBIIOJHEHHbIE B
IIOJIEBBIX YCIIOBUAX, B OTIIMYUE OT IKCIIEPUMEHTA,
MPOBEICHHOI'0 B BET€TALlMOHHBIX COCYAaX, HE Tpe-
OyIOT JONOJHUTENBHBIX, TPOBEPOYHBIX. B moneBbix
YCJIOBUSIX PACTEHHE HAXOJUTCS MO/ BIUSHUEM BCEX
(bakTopoB okpykaromieii cpensl. [lomydeHHbIH SKCTIe-
PUMEHTAJIbHBIN MaTepHa MO3BOJIMI C/IENATh BBIBOJ
0 TOM, YTO HauOOJBIINM HAKOIJICHUEM KaaMus B
IJI0JaX THIKBBI OTIM4aeTcs copT Pomarieuka.

B pe3ynbrare npoBeeHHOTO MOJEBOI0 IKCIIe-
puMeHTa OBLIO YCTAaHOBIIEHO, YTO NMPU HAHECEHUU
pacTBOpa KaJMHs Ha PaCTEHHS B KOHLIEHTPALIUU
1 IIAK coneprkanue 3arps3HUATENS B 10X THIKBBI
copt Pomarieuka Ob110 BblLIE, UeM 11715 copTa Mpa-
MopHas B 1,4 pa3a, a s copra [lpukybanckas —
B 1,8 paza. IIpu HaHeceHun pacTBOpa KaaMus Ha
pacrenus B 5 111K, conepkanue 3arpsi3HUTENS B
I104ax THIKBBI copTa Pomalieuka, no cpaBHEHHIO
¢ coproM MpamopHasi, yBeauumiocs B 1,4 pasa, a ¢
coptoM [Ipukybanckas — B 2,2 pa3a.
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Puc. 3. Coneprxanue KaaMusl B IUIOJax THIKBBI copra MpamopHasi, [Tpuky6anckas u Pomamieuxa
Ha JIyrOBO-4€pPHO3EMHBIX IIOYBaX pUCcOBOro ceBoobopora (2020-2022 rr.)

Cadmium content in pumpkin fruits of the Mramornaya, Prikubanskaya and Romashechka varieties
on meadow-chernozem soils of rice crop rotation (2020-2022)

B pesynbTare skcriepuMeHTa ycTaHOBJIEHA CyIIe-
CTBEHHasl pa3HuLa (Ha 5%-M ypoBHE 3HaUUMOCTH) B
CONepPKaHUM KaJMUs B TUI0/IaX THIKBBI B 3aBUCUMOCTH
OT copTa, KaKk npu HaHeceHuu pactsopa B 1 I1/IK,
tak u B 5 [IJIK (cMm. puc. 3).

IIpn nHanecenun pactBopa kaamus B 5 [1JIK
Ha pacTEHHUsI THIKBbI HAKOIUICHHUE 3arpsI3HUTEIIS B
monax copra Pomaiieuka npeBbICUIIO 3HAYEHUS
JIOITYCTUMBIX KOHLIEHTPAUUM sl ynoTpeOaeHus
ux B nuiyy. [1JIK conepkaHus kaamus B I104ax
TBIKBBI JJI51 BOSMOXKHOTO YIOTPEOIECHUS UX B MTUIILY
cocrasseT 0,03 MI/Kr.

CemeHa TBHIKBBI 0071a/1a10T [IEHHBIMH TUTATEb-
HBIMM U Je4eOHBIMU cBoiicTBamu [16, 17]. X mo-
TpeOseT B MUILLY HE TOJIBKO YEJIOBEK, HO MPEACTaBH-
TEJIU )KUBOTHOTO Mupa. V3 CeMsiH THIKBBI OTY4atOT
LIEHHEHIIIE Maciia, MyKy, KOTopasi IOTOM C YCIIEXOM
MIPUMEHSIETCS IIPU BhINEUKe XJIe000yI0YHbBIX U3/1e-
maii. [1o Toi mpuunHe ObLTa OTpeeieHa KOHIICH-
TpaLysl KaMHsl B CEMEHaX THIKBbI B 3aBUCMOCTH OT
HCCIelyeMbIX COPTOB M KOHLIEHTpAIMil a3panbHO-
rO HAaHECEHHsI pacTBOpa U3y4aeMOro XUMHUYECKOTO
3JIEMEHTA.

Ilocie BBITTOTHEHHOM YKCIIEPUMEHTAIBHOM pa-
00TBI OBLTO YCTAHOBIICHO, YTO COICPIKAHUE Ka MU

B CEMCHaX U3y4acMbIX BApUAHTOB HEC IMTPECBLIIIAIO
COACPIKaHHA €TO B KOHTPOJIbHBIX 06pa3uax.

BbIBO/IbI

1. YeranosneHo, yto copt Pomarieuka otinya-
€TCsl HanOOJBILIMM HAKOIJIEHUEM KaJMUs B BereTa-
TUBHBIX U T€HEPATUBHBIX OpraHax.

2. Copep:xanue kagmus Oosnblie B credie co-
pra Pomameuka, uem credne coproB MpamopHast 1
[TpukyOanckas, mpu HaHeceHuu pactsopa B 1 [1JIK
COOTBETCTBEHHO Ha 12 u 22 %, npu HaHECEHUU
B 5 IIJIK cootBeTcTBenHO Ha 20 1 36 %.

3. Bonpuie cogepKuTcsa KaAMUsS B JIUCThSIX CO-
pra Pomamieuka, yem B coprax MpamopHnas u Ilpu-
KyOaHcKas, mpu HaHeceHun pactBopa B 1 TTJIK
COOTBETCTBEHHO Ha 21 u 28 %, npu HaHECEHUU
B 5 IIJIK — coorBeTcTBeHHO Ha 24 1 30 %.

4. B nuionax ThIKBBI copTa Pomartieuka cogep-
JKaJIOCh KaaMus OoJIbIIe, 4eM B Tuiogax copra Mpa-
MmopHras u [Ipukybanckas, mpyu HAHECEHUU pacTBOpa
B 1 IIJIK coorBercTBenno B 1,4 u 1,8 paza, npu
Hanecenuu pactBopa B 5 [1J]IK coorBeTcTBEHHO B
1,4 u 2,2 paza.

5. ConeprkaHue KaaMusi B CEMEHaX ThIKBbI U3-
y4aeMBbIX COPTOB ObLJIO HE 3HAYUTEIBHBIM, TPAKTH-
YECKU Ha YPOBHE KOHTPOJISL.
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ONTUMMU3AIMUA TEXHOJTOI'MYECKHUX TPUEMOB, OBECIIEYUBAIOIIIUX

YIYYHIIEHUE OKPACKHU IIJIOJOB ABJIOHU COPTA ITMHK JIEAU
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*@I'BOY BO Kybanckuii cocyoapcmeennbiii azpaphviil yHusepcumem umeru H.T. Tpybununa, Kpacrnooap, Poccus
E-mail: prichko@yandex.ru

Jas uutupoBanusi: Onmumu3zayus TEXHOJOTHYECKUAX IIPUEMOB, 00SCIICUNBAOIINX YITyYIICHUES OKPACKH TUIOIOB
siomorm coprta ITuak Jlegm / T.I. Tpuuxo, F0.B. Mutauk, T.JI. Cmenuk, K.B. T'omosko // Bectauk HI'AY (Hoso-
CHOMPCKHIA TOCyIapCTBEHHBIN arpapHblil yHnBepcuret). — 2025. — Ne 1(74). — C. 91-100. — DOI 10.31677/2072-
6724-2025-74-1-91-100.

KioueBble ciioBa: mio/bl 10J0HH, OKpAcKa, aHTOLHAHBI, TEXHOJIOTHYECKHE TIPHEeMBI, (papHe3eH.

Pedepar. Mzyuanucy mexnonocuveckue npuemvt no YIyyueHur0 OKpacKku nioooe nozouezo copma Ilunx
ne0u Ol YMEHbUEHUA NOPAdICEHUs. PUIUONOSULECKUM 3AD0NEBAHUEM — «3A2apOM» 80 8peMsL XPAHEHUs 8 YClo-
susix 340 «FObuneiinoey Kpacnooapckozo xkpas. Yuemwvr u nabniodenus nposoounu conacho ooujenpuHamoim
memoouxkam. Bvino ycmanoeneno, umo cooepoicanue anmoyuanos OuLIO yeenuyeHo 6 Kodcuye niodos 6 2,0 paza
npu npumerenuu degponuayuu u 6 3,2 pasa npu coBMecmHOM NpUMeHeHuu degonuayuu u ceemoompagicaroujeli
nIeHKU, npU 3Mom codepaicanue anmoyuaroe cocmaguno 50,3 me% (6 koumpone — 15, me%). B 3,8 pasza eviue
appexmuenocms 6 ycunenuu OKpacku, 0adce Ha NA00aX, HAXOOAWUXCS 6 HUJICHEU Yacmu KPOHbl (codepaica-
Hue anmoyuanog 58,4 me%), nabrodanace npu OONOTHUMENLHOM NPOGedeHUl npedybopounoll 0opabomku 3a
7 Oneti 00 npeononazaemozo coopa pezyrsimopom pocma XODK, oelicmayiowum eeuyecmeom KOmopozo A6nsemcsi
2-xnopamungpocgponosas kucnoma. Yuumwigas, umo npenapam XOPK evizvieaem yckopennoe cospesauue nio-
008, Mo nepeo 3aK1a0KoU HA XpaneHue ObLIA GbINOTHEHA WUPOKO NPUMEHAEMAs 8 HACOAUjee 8peMsl NPU XpaHe-
HUU 10008 NOCIEYOOPOUHas 00pabomKa UH2UOUMOPOM SMUNEHA — NPEenapamom Ha OCHo8e I-memunyuxkionpo-
nena (1-ML[I1), nossonsiowum nocie namu Mecsyes XpaHeHust 8 OXaAaNCOAeMblX YCI08UAX 00bIYHOU amMoc@epbi
ayume yoepoicams meepoocms Makomu (8,6 ke/cm?), chuzums 3¢hpexmusrocms gvidenenus smunena (0,52 ppm),
Pacxoo0 numamenbHbiX 8eyecme npu XpaneHuy nioo0s, a maxdice yposeHs HakonieHus gapresena (4,59 mxm/cm?)
U 3aMednums CKopocmy e2o nepexoda 6 okucienuvie gopmul (0,32 mxm/cm?), ¢ yem cesazano pazeumue «3azapay
Ha Kodcuye niooos.

OPTIMIZATION OF TECHNOLOGICAL METHODS THAT HELP IMPROVE
THE COLOR OF THE FRUITS OF THE PINK LADY APPLE TREE

IT.G. Prichko, >Yu.V. Mitnik, 'T.L. Smelik, ’K.V. Golovko

!Federal State Budgetary Scientific Institution “North Caucasus Federal Scientific Center for Horticulture, Viticulture,

Winemaking ”, Krasnodar, Russia
’Fresh-Forma LLC, Moscow, Russia

3Federal State Budgetary Educational Institution of Higher Education “Kuban State Agrarian University named after

I.T Trubilina”, Krasnodar, Russia

E-mail: prichko@yandex.ru

Keywords: apple fruits, coloring, anthocyanins, technological methods, farnesene.

Abstract. Technological methods were studied to accelerate the ripening of fruits of the late Pink Lady
variety to reduce the damage to fruits by a physiological disease - “tanning” during storage in the conditions
of JSC Yubileinoye, Krasnodar Territory. Records and observations were carried out according to generally
accepted methods. It was found that the content of anthocyanins in the skin of fruits was increased by 2.0 times
when using a defoliator, and 3.2 times when using a defoliator and reflective film together, while the anthocyanin
content was 50.3 mg% (in the control - 15. mg%,). A 3.8 times higher efficiency in enhancing color, even on fruits
located in the lower part of the crown (anthocyanin content 58.4 mg%), was observed with additional pre-harvest
treatment 7 days before the intended harvest with the growth regulator HEFC, the active ingredient of which
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is 2-chloroethylphosphonic acid. Considering that the drug HEFC causes accelerated ripening of fruits, before
storing fruits, post-harvest treatment with an ethylene inhibitor, a drug based on 1-methylcyclopropene (1-MCP),
which is widely used nowadays, was carried out, allowing after 5 months of storage in refrigerated conditions of
normal atmosphere (OA), it is better to maintain the hardness of the pulp (8.6 kg/cm2), reduce the efficiency of
ethylene release (0.52 ppm), the consumption of nutrients during fruit storage, as well asthe level of accumulation
of farnesene (4.59 um/cm2) and slow down the rate of its transition to oxidized forms (0.32 um/cm2), which is
associated with the development of “tanning” on the skin of the fruit.

S16nmoku sBNIsETCA BOCTPEOOBAHHBIMU ILIOIaMU
Ha MHPOBOM PBIHKE Oyaroyapsi CBoei BEICOKOM MUTa-
TENbHON [IEHHOCTH, JUTUTEIBHON JIEKKOCTH, IIPUBJIE-
KaTeJIbHOMY TOBAPHOMY BTy, BEITMKOJICITHOMY IIBETY,
xopoiemy apomary. ToBapHbIi BT SIOJOK BIUSET
Ha X IIEHY U BOCTPeOOBaHHOCTh Ha phIHKE [1-4].
[ToxpoBHas okpacka si0JI0K BapbUPYET OT 3€JICHOTO
JI0 KPacHOTO B 3aBUCUMOCTH OT copTta. [lorpeburenn
ACCOIMMPYIOT KPAaCHBIC SOJIOKU CO CIIEIIOCTHIO U
XopomM BKycoM. CrieoBaTeNibHO, COPTa KPACHBIX
sIOJIOK 4acTO MMEIOT JIYHIIYIO0 TOBAPHOCTh U Oojee
BBICOKYIO SKOHOMHUYECKYIO IIeHHOCTh. Co3peBaHue
TJI0I0B SI0JIOHU COMTPOBOXKIAETCS 3HAUNTEIHHBIMU
OMOXMMHYECKUMU U (PU3HOIOTHICCKUMHU U3MEHE-
HUSIMHU B CBSI3U C HAOTIOMAIONIUMUCS B HACTOSAIIEE
BpeMs BLICOKMMHU TEMIIEpaTypaMH BETeTaIllHOHHOTO
nepuoja. EcrecTBeHHast okpacka 1jI0/10B SI0JIOHH
KpacHBIX COPTOB B MEPHO UX POCTa JOCTUTACTCS
3a cueT OOJBIION pa3sHUIIBI TEMIIEpATyp B HOUHOE
u nHeBHOE Bpems. OTHAKO Ha MHOTUX TEPPUTO-
pUsIX, TIIe KyJbTHBUPYIOT SIOJJOHH, B YACTHOCTH Ha
PaBHHMHHBIX M CTEIHBIX ydacTkax KpacHomapckoro
Kpasi, HabIroMaeTcsi OTCyTCTBHUE OOJIBIINX TIepena-
JIOB TEMIIEPATYP, U IIOATOMY BO MHOTHX XO3SIHCTBaX
CPOKHU YOOPKH MOCTOSTHHO CABHUTAIOT C IIEJIBIO, UTO-
651 5106;10KkM TPHOOpeENN XOTh Kakoi-To okpac. [Ipu
ATOM MPOITYCKAIOTCS ONITUMAJIbHBIE CPOKH YOOPKHU
IUIOAO0B, SIOJIOKKM HAYMHAIOT OCKITIATHCS, & T€, YTO
yaaeTcst cooparb, 001a/1atf0T HU3KUM TTOTCHIIUATIOM
K JUIUTEIPHOMY XpaHEHHWI0. BripalyBaeMbie TUIO/IbI
sI0JIOHM B YCIIOBUSX PETHOHA HE BCeTa mpuoodpe-
TalT OXKUAAEMYIO OKpacKy Mpu cheme. KpacHbrit
LIBET SIBJISIETCS PE3YJIBTATOM BBICOKOTO HAKOTLICHHUS
aHTonMaHoB. He3aBuCHMO OT 3CTETHYECKON MPHU-
BJICKATEILHOCTH aHTOIIUAHBI SIBISIOTCS BAXKHBIM
MoKazaTelieM MUIIEBBIX Ka4ecTB 010K, MHorHe
(hakTOpHI BIUSAIOT HA MHTEHCUBHOCTH OKPACKH TLJIO-
n0B. OTHUM U3 OCHOBHBIX (DaKTOPOB, BIHUSIOIINX
Ha HAaKOTUICHUE aHTOIIMAHOB B sI0JIOKAX, SBISICTCS
CBeT. 3aTeHEHHBIE TUI0bI OOBIYHO UMEIOT TUIOXYIO
OKpacKy M3-3a HEeJIOCTaTOYHOTO BO3/ICHCTBUS COJI-
HEYHOTO cBeTa [5-8].

UT0O0BI CITOCOOCTBOBATH HAKOIUICHUIO AHTOIIH-
aHOB, BO BpEMs CO3pEBaHUs SOJIOK HCIIONB3YIOTCS
Takre METOJIbI TOATOTOBKHU K cOOpYy yposkasi, Kak
YBEIMUEHUE BO3JICHCTBUS COJTHEYHOTO CBETA ITyTEM

YKJIAJIKU CBETOOTPAXKAIOLIEH IJIEHKU 1101 IEPEBBSIMH,
a TaKke Aedonmranus — yaaJeHue JUCThEB, CO3/1a-
IOIINX 3aTCHEHUE KPOHBI AepeBa. DPPeKTHBHBIM
NPUEMOM TaKXKe SBIISETCS IPIMEHEHUE PETYIIITOPOB
pocTa Juid yay4llIeHUs: OKPAaCKH IJI0/10B.

AHTOLMaHbI HE TOJIKO 3alIUIIAI0T PAaCTeHUS
0T (pu3nonoruueckux 3a00aeBaHull, HO U UTPAIOT
POJb B peakui Ha OMOTHYECKHE U A0MOTUICCKUE
CTPECCOPHBIE BO3AECUCTBUSA OKPYKAIOIIEH CPEBI.
[Toap1, Gorarbie aHTOLMAHAMH, TIOITYJISIPHBI OJ1aro-
Japsi CBOMM aHTHOKCH/IaHTHBIM CBOWCTBAM M CITO-
COOHOCTH MOMIOLIATh AKTUBHBIE (POPMBI KUCIOPOIa
(ADK) [9-10].

VYiIydmmTh OKpacky si0JI0OK MOXHO, HCITOIb3Ys
00paboTKy peryasTopamMu pocTa, TO3BOJSIONINMH HE
TOJIBKO TPHUATH TUIOJ]aM TIPUBJICKATEIbHBINA BUI, HO
U yIy4IIUTh BKyCOBbIE KauecTBa s10110k. Heobxonumo
TIIATEIbHO NOAOHPATh KOHLIEHTPALIUIO IIPEeNapaToB
U1 00paboTKH, Tak Kak 00paboTKa Ipernaparamu ¢
coziep>kaHueM XJI0p3THI(POCHOHOBOI KUCTOTHI IPH-
BOJUT K BBIZCTICHUIO ATUIICHA, T. €. OMOJIOTHYECKOTO
TOPMOHA CO3pPEBaHMS IUIOJIOB, YTO MMPUBOAUT K YCKO-
PEHHOMY CO3PEBAHHUIO SI0JIOK U IPEKAEBPEMEHHOMY
OTAJICHUIO, XOTS M yCUJIMBAET okpac 6ok [11-12].

Lesnpb ucciaenoBaHus — ONTUMH3ALNS TEXHOIIO-
TMYECKUX IPHEMOB, CIIOCOOCTBYIOIMINX YIyUIICHUIO
OKpacCKH I100B si010Hu copta [Tunk nenu.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

B crarbe npencrapieHsl JaHHbIE UCCIEJOBAaHUN
2022-2023 rr. OnbiThl 3a510%eHb B 3AO «HO6mmeit-
Hoe» KpacHomapckoro kpast. OOBbEKTHI Hcciie0Ba-
Hus — si050Hs (Malus domestica Borkh.), copt ITuak
nemun 2018-2019 rr. nocaaxu. Kpona koHycoBuaHas
C OOWJIbHBIM 3aryIieHueM BeTBEH.

BapunaHTs! onblTa:

KonTtposns — 6e3 mpuMeHeHUs TEXHOJIOTHIECKUX
MIPUEMOB.

BapuanTt 1 — npumMeHeHue cBeTooTpa)xaroen
ieHkn. CBETOOTpaXKaroIias IMieHKa N3roTOBJICHA U3
ATIOMUHHUEBOH (DOJTBTY ¥ MOTMATHIICHOBOM TUICHKU
BBICOKOM TNIOTHOCTH, TIO3BOJISIET TUIOJIAM TOJTyYUTh
JIOCTATOYHOE KOJIMUYECTBO CBETA JJIsi CO3PEBAHUS CO
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BCEX CTOpOH. PaccTuiaeTcst moa KpoHaMu JIepEBhEB
3a 15-20 nHe# 10 cheMa III0J0B.

Bapuanrt 2 — nedonmarus nuctees. Jledonna-
ST — MIPOLIECC MPOPENKMBAHUS JIUCTHEB JUIA YIy4Ile-
HUSI OCBEIIIEHHOCTH TUIO/IOB Ha JIEPEBE, BHIMOTHACTCS
MEXaHUYECKUM ITyTEM.

BapuanT 3 — nedonuanyst 1 npuMeHEeHUE CBe-
TOOTPAXKAIOIIEH TIJICHKH.

Bapuant 4 — npumenenue npenapara XOOK.
Perynstop pocta (XO®K) nnst yydieHust okpackw,
JeCTBYIONIEE BEMECTBO 2-XJ10paTHIIhoChHOHOBAsS
Kucnora 65 %, npumensuicsa B koHueHTpauuu 0,1 %
3a 7-10 gHei qo mpeanonaaraeMoro coopa 1mio0B.

VY4eTsl 1 HAOIIOAECHHS TPOBOIMIIH COTIIACHO
cieayoumm meroaukam: «IIporpamMma u meroauka
COPTOM3YYECHHUS IJI0IOBBIX, SITOAHBIX U OPEXOILION-
HBIX KynsTyp» [13], «MeTonuku onbITHOrO Aeia u
MeToandeckue pekomenaanum» [14], «Metoguye-
CKO€ U aHaJIMTUYECKoe 00ecreueHue NCCIeI0BaHUI
1o cagoBoAcTBY» [15]. ToBapHbIe U XUMUYECKHE
MOKa3aTely IJI0JI0B ONPEIEIsiIN C UCTIOIb30BaHH-
€M CJIeIyIOIINX METOJIOB U 000pyI0OBaHUS: TBEP-
JIOCTh MSIKOTH — TieHeTpoMeTp FT-372 ¢ nuameTpom
myHxepa 10 mMm [15]; pacTBopuMble cyxue Belie-
ctBa — peppakromerp PAL-3 [15]; obmue caxapa
— metonom beprpana (I'OCT 8756.13—-87); kpax-
MaJl — HOA-KpaxMaJibHbIM METOJIOM C PacCTBOPOM
Jlrorons [15]; TuTpyeMble KUCIOTHl — TUTPOBAHUEM
0,1N pactBopom NaOH [15]; Butamun C — itonome-
TPUYECKUN METOJ C HOAAaTOM KaJlus; BUTAaMUH P,
aHTOLMaHbl — KoJopuMeTpuueckuit Ha DOK-60M
(B moguduxanuu JI.U. Buroposa); ¢papueseH u npo-
IYKTBI €T0 OKUCIICHHSI — CIEKTPO(OTOMETPUIECKU
(C®-201), ”HTCHCUBHOCTH BBIICIICHUS THUJICHA Ha
ananuszatope 3tusieHa ICA-56, BKyc mioa0oB — op-
raHOJIENITUYECKON OLIEHKOM.

PE3VJILTATBI UCCJEJIOBAHUI U UX
OBCYKJIEHUE

S6noku copra Ilunk Jlenu uMerOT BHICOKUIA
cipoc y norpedurens 61arogapsi BBICOKUM TOBap-
HBIM, BKYCOBBIM KaueCcTBaM M IMHIIEBOI IEHHOCTH.
ITo mokasaresnsim kagecTBa ILUIOABI B CbEMHOM 3pe-
JIOCTH, KOTOpasi B yClIOBUIX tora Poccuu HacTynaet
B TpeThe nekaae HoAOPS, — 3TO KPYIHBIE IO
(180-200 r), mmeromIre J0CTaTOYHO BBICOKYIO TBEP-
noctb mskotu 10,0-10,5 kr/cm?, Gobiioe comepxka-
HUe Kpaxmaina 4-5 6amnos, caxapos 13,1-13,6 %.
[loreHuman 1exXKOCTH IIOJOB BBICOKHM, 3a11ac Kpax-
MaJia 00eCeynT TUTEILHOE XpaHeHne 110 4—5 mec.

B OXJIQKAAEMBIX YCIOBHSAX, 6—7 MecC. IPU XpaHEHUU
B pETYIUPYEMOU Ccpelie.

[Tnomp! XOpOIIO XpaHATCS, OTHAKO HMEIOT CaMble
MMO3JHHUE CPOKHU CO3PCBAHUsA IMPHU BO3JCIbIBAHUU B
ycnoBusix tora Poccuu. Ucxoas u3 pesynbsratoB npe-
JBIAYIINX JIET CIEAYET, YTO Ha IJI0XO OKPAIIeHHBIX
TUIOJIaX MIPU XPAHEHUH MIPOSIBISIETCS «3arapy KOXH-
Ibl, 4TO CBA3aHO CO CTENEHBIO 3PEJIOCTH TIJI00B.
VY60pKy sI0JI0K 3TOr0 COpTa HEOOXOAMMO MTPOBOANUTH
B KOHIIe HOSIOPsI, HO B ycioBusX tora Poccuu B 310
BpEeMsl 4acTO UAYT OOMIIbHBIE TOK/IH, a B OCIEI-
HUe TonIbI yxe ¢ 8—10 HosOps HabmoaaeTCs pe3Koe
MOHMKEHHE TEMIIEpATyp — 10 MUHYC 5—8 rpagycoB
(2022 1.). B 2023 r. mo cocTOSIHUIO HA 22 HOSOPs
OTMEYEHO MOHMKEHHUE TeMieparyp 10 Munyc 3—5 °C
B COYETAHHH C OOMIBHBIMU NOXKAIMU. [ToaTomy Tie-
PEHOCHTH CPOKH YOOPKH Ha OYCHB IMO3THUE CPOKHU
OTIaCHO M3-3a MOBPEKACHNUS HU3KHUMH TeMIepaTy-
paMHu, IPUBOAAIINMH K MOSBICHUIO OypBIX MATEH Ha
KoxkuIle 100K, OOUITbHBIC TN CITOCOOCTBYIOT
pPaCTpCCKUBAHUIO KOXUIBI Y «YAIICUKU» SI6JIOKa,
NPHUBOSIIEMY B JaJbHEHIIIEM K 3aTHUBAHHIO ILIO/IOB.

VYuuThIBas T0, YTO NPU XPAHEHUHU SOJIOKU STOTO
copTa MpHU PaHHUX CPOKax yOOPKH CTaHOBSTCS Oy-
PBIMH, YTO YXYALIAET TOBAPHBIN BUJ IIIOJ0B, HAMH
OBLT BBITIOIHEH PsI/I TEXHOJIOTHYECKHX MEPOTpHsi-
TH, TIO3BOJISIFOIINX PEIIUTH POOIeMY YIyqIICHUS
TOBApHOI'0 BUAa sI0JIOK B cany. B uncno takux me-
PONPUSATHIA BXOAWIIO: UCTIONB30BAHNE CBETOOTpaXKa-
IONIeH TUIeHKY (BapuaHT 1), nedonmarys, ynajieHue
JIMCTHEB B 3aryIIEHHBIX MECTaX KPOHBI (BapHaHT 2),
nedonuanys 1 NpUMEHEHUE CBETOOTPaKaOIIeH
TJICHKH (BapuaHT 3), UCIIOJIb30BaHUE PETYIATOpa
pocrta (BapuaHT 4), IPUMEHIEMOTO JIJISl yCHIICHUS
CHHTE3a aHTOLMAHOB, 00ECTIEYNBAIOIINX YCUIICHUE
OKpPACKH ILJIOJIOB.

OCHOBHOI IPUYMHOM, CACP>KUBAOLIEH HAYaJI0
yOopku 11o10B s1010Hu copra [Tunk Jlenu, sBisercs
OTCYTCTBUE MHTEHCUBHON OKPAaCKH, 0OCOOCHHO Ha
SI0JIOKaxX, HAXOJSIIUXCS B HUKHEH YacTU KPOHBI
nepesa (puc. 1).

B xozme nByxieTHUX HAOMIOICHUH OTMEYEHO
yAy4IIeHHE OKPACKHU TUIOJIOB B PE3YJIbTaTe MPUME-
HCHUA TCXHOJOTMYCCKUX ITPUCMOB.
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Puc. 1. Oxpacka s16;10K copta [Tunk Jlenu nepen yoopkoit ypoxasi: a — HU3 KPOHBL; O — BEpX KPOHBI
Coloring of Pink Lady apples before harvesting: a — bottom of the crown; b — top of the crown

OnHUM U3 TPUEMOB, TPUMEHAEMBIX B Cay [UIs
YAYUYIICHHUS] OKPACKH TUIOIOB, OBIJIO pa3MelIeHUe
¢donbru (IIeHKH) MO KPOHOH epeBa (BapHaHT 1),
KOTOpast 3a CYET CBOEH oTpaxaromeil cnocoOHOCTH
HarpaBIsieT COJTHEYHBIE JIy4d BHYTPb KpOHBI. Mc-
TIOJTK30BAHNE CBETOOTPaKAFOIIEH (hOIIBTH IO KPOHOM
JiepeBa CriocoOCTBOBAJIO Yy UILIEHHUIO OKPACKH ILIOIOB
Ha 5-8 % (puc. 2).

Jedonmmanus (BapuaHT 2), yIanieHHUe JIUCTHEB B
3aryIieHHOHN YacTH KPOHBI, TaKXKe CII0COOCTBOBAJIA

Puc. 2. IlpumeHeHne OTpakaromel IIeHKN
JUTsl YITy4lIeHUs] OKpacKu IU1010B, copt Ilunk Jlenun

Use of reflective film to improve fruit colour, Pink Lady
variety

YITy4IICHUIO OKPACKHU SIOJIOK, HAXO/SIIMXCS BHYTPU
KpoHbl. Jledonuanus — mporecc HCKyCCTBEHHOTO
yIaJICHUS JTUCTHEB, IPOBOJIUIICS B HUKHEH YacTH
KPOHBI JIepeBa C MOMOIIBIO CIICIUATBHOTO 000pPY-
JOBaHUS. YaJeHne JINCThEeB 10 nepudepun Kpo-
HBI CTTIOCOOCTBOBAJIO YIYUIIIEHUIO OKPACKHU SOIOK
copra [IuHK Jienu B cpaBHEHUHU C KOHTPOJIEM Ha
10 % (puc. 3).

Puc. 3. llpumenenue npoiiecca aedonannm JUCThEB

Application of leaf defoliation process
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IIpu coBMecTHOM NpuMeHeHuH Aedoananuu
¢ oTpakaromiel miueHkol (Bapuant 3) addexr mo
VAYYIICHHIO OKPACKH OBLT yBEITUYEH ITOYTH B J[Ba
pasa, Ipu TOM COZIEPIKAHNE aHTOIIMAHOB YBEIUYH-

noch B 2,0-3,3 pa3a B CpaBHEHUU C KOHTpoJsieM. Tak,
B OmbITE cosiepkanue antoruanoB 30,2—50,3 mr%,
B KOoHTpone — 15,4 Mr% (puc. 4).

Puc. 4. IameHeHue okpacku 110108 1610k copra [Tunk Jlenu B pe3ynprare mpuMeHEHHs TEXHOIOTHYECKHX MPUEMOB:
a — KOHTPOJIb; 6 — MPUMEHEHUE JedonraTopa (BapuaHT 2); ¢ — Ae(ouarop U oTpakarolias IeHKa (BapHaHT 3);
2 — obpaborka XOODK (Bapuant 4)

Change in the color of Pink Lady apples as a result of using technological methods: a — control; b — use of defoliator
(option 2); ¢ — defoliator and reflective film (option 3); d — treatment with CEFC (option 4)

KpacHsble mop! He TOJIBKO MPHUBIIEKATEIHHBI
JJIs1 IOTpeOuTeNe, Ho 1 6oraThl aHTOIIMAHAMM,
YBEIIMYMBAIOIINMH JIeueOHbIe CBOICTBA IJIOJIOB.
MakcuManibHOE YBETHYEHUE OKPACKH OBLIO MOITyde-
HO B BapHaHTE ¢ MpUMEHEeHueM 00pabOoTKH IJI010B
B cafy peryistopom pocta — XODK (Bapuant 4).

Jlaxxe B HYDKHEH 4acTH KPOHBI IEPEBHEB TUTOJIBI
MMEIN TIPUBJICKATEIILHYI0 OKPACcKy pO30BOTO IIBETa
10 BCEH KOXKHIIE, YTO 0OSCIICUMIIO BBICOKOE COJIEP-
’KaHHE aHTOIIMAHOB, nocturaromee 56,0-58,4 mr%.

B koHTpOIE comepkanue aHTOIIMAHOB B KOXKHIIC
sI0JIOK B IUIOXO OKPAIIEHHBIX TUIO/IAX, YOPaHHBIX C
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HIOKHEH YacTH KPOHBI, ITOAYCPKHUBACT UX HU3KOC
conepxanwue (15,4 Mr%).

B pesynbrare nprMeHsIeMBIX TEXHOJIOTMYECKUX
TIPUEMOB TIIOMIB! si0moru coprta [Tunk Jlemu B TpeTheit

JieKaJie HosIOpst UMENH ClIeyIoNe XUMUYeCKue
nokazarenu (tabi. 1). [To pesympraram ombiTa, Kak
B 2022 1., Tak u B 2023 1., OTMEYEHO yIy4lIECHUE
OKpAacKH IJI0JI0B B BapuaHTax 3 u 4.

Tabnuya 1

Ioka3arenn kayecTBa m10A0B 1000 copTa [Inuk Jleam (2022-2023 rr.)
Quality indicators of the Pink Lady apple tree fruit (2022-2023)

Cyxue Bewe- | Kucnor- HHTEeHCUBHOCTD BBI-
Copr, Teeproctsb Kpaxman, AHTOIMaHbI B
BapUaHT MSIKOTH, KI/CM? Oan CTOBa’ HOCTD, KOXKHIIE, MI'% JICHICHHA STIIEHa,
% % ppm
2022 a.
Kontpons 10,0 10 14,4 0,60 13,8 0,42
Bapmuanr 1 10,4 8 14,5 0,61 21,8 0,38
Bapwuanr 2 10,2 14,3 0,60 23,8 0,40
Bapmuanr 3 10,4 9 14,5 0,60 47,6 0,42
Bapuant 4 9,9 10 15,0 0,59 56,0 0,52
HCP 0,2 0,8 0,2 0,07 19,2 0,05
2023 a.
Kontpomns 9,9 10 13,4 0,60 154 0,55
Bapwuanr 1 10,0 9 13,8 0,62 23,4 0,45
BapuanT 2 9,9 10 13,9 0,62 30,2 0,46
BapuanT 3 10,0 9-10 14,0 0,60 50,3 0,45
Bapuanr 4 9,8 9-10 14,0 0,61 58,4 0,60
HCP, 0,3 0,5 0,2 0,01 19,1 0,02

B KOHTpOJIBHOM BapuaHTE OTMEUEHO HU3KOE
CoJepAKaHNUE CyXUX BEILECTB, aHTOL[MAHOB, B OTIIMYUE
OT ONIBITHBIX BAPUAHTOB, B KOTOPBIX COZIEpKAHUE
aHTOLIMaHOB NoYTH B 2,0—3,8 pa3a npeBbIIAeT CO-
Jiep>KaHue B KOHTPOJIE.

B nepuosn xpaHeHus: HEOKpAIIEHHbIE T1JI0/IbI
copra [1unk Jlenu noasepskeHbl PU3NOIOTUUECKUM
3a00JICBaHMSM B BHJIE TIOOYPEHUS KOKHIIBI («3arapy),
YTO OTPUIATENILHO CKa3bIBACTCS HA TOBAPHBIX Kade-
CTBax siOJIOK.

UToObl yCTAaHOBUTH BEPOSITHOCTH MPOSIBIICHUS
NOOypPEHHUST KOXKHIIBI Y HEOKPAIIEHHBIX I1JI0/I0B, BbI-
TIOJTHEHBI HCCIICTIOBAHUS TI0 OTIPE/ICIICHUIO COIepKa-
HUs (papHE3CHA U €r0 OKUCIIOB, KOTOPBIE TOBOPST
o HanmnuuK (QapHeseHa B wioaax (1,33 mxm/cm?) u
Havasie ero nepexona B okucisl (0,38 m/cm?), uro
MOXKET MPOSIBUTHCS B UBMECHCHUHU OKPACKU KOYKHUIIBI
IUIOZIOB, CBSI3AHHOM C ITOOYpEHHEM, HITH «3arapomy.
(Tabm. 2).

Tabnuya 2

ConepxaHnue papHeseHa B I1o1ax 10,1001 copta IInHK Jieqn B Hayasle chbeMHOI 3pes1ocTH
Farnesene content in Pink Lady apple fruits at the beginning of harvest maturity

Bapuant ®dapHeseH, Oxucsk (apHeseHa,
MKM/CM MK M/CM
OkpalieHHble 0,82 0,42
CrnabookpaiieHHbIe, HI3 IepeBa 1,33 0,38
VIHTeHCHBHO OKpallleHHbIE, BEPX AepeBa 0,86 0,28

Bornee okpaiieHHbIE B pe3ynbTare IPUMEHEHUS
perymastopa pocta XOPK mioas! v 110461, IPOLIE-
me nocieyoopouHyo 00paboTKy METHITIUKIONPO-
nieaoM (1-MLIIT), ObuTn 3amoKeHbl Ha JUTUTEIIEHOE
XpaHEHHUE C [EeNbI0 U3YUYECHUS KaYeCTBEHHBIX MOKa-
3aTelie! II0J0B.

[Ipu onpenenenun dpapHe3eHa H €ro0 OKUCIIOB
B 0OoJjiee Mo3aHME CPOKH YOOPKH YCTAaHOBIIEHO, YTO
KOJIMYECTBO KakK (papHE3eHa, TaK ¥ €ro OKHUCIIOB B
s0JI0Kax yBEIIMUMBACTCS 3HAUUTEIBHO, TOCTUTAS
8,4 u 1,37 mxm/cm? (Tabim. 3).
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Tabnuya 3

Cpennue nokasare/jy KauecTsa m10/0B sidjiok copra Iunk Jlequ nepen 3axiaakoi Ha xpanenue (2022-2023 rr.)
Average quality indicators of Pink Lady apples before storage (2022-2023)

WnTen-
- - Bepo-
ooy | Cowe | Kneor- || TEE SRS | e | e | e
Coprt, BapraHT A BEILIECTBA,| HOCTb, b A 3€H, P
MSKOTH, % % KOXHIIE, | HHS OTU- MK/ oM Ha, pa3sBUTHSA
Kr/cm? Mr% JIeHa, MKM/CM? | «3arapay»
ppm
Kontpomns (u3 cana) 8,8 14,0 0,58 24,2 32 8,4 1,37 +++++
O6pabotka 1-MIIII 9,0 14,0 0,60 22,8 0,2 6,4 1,15 +++
O6paborka XODK+1-
++
MLIIT 9,1 14,5 0,58 64,2 4,8 6,0 0,89

O6pabotka 050K B cany npenapatom XODK
KaK BHU3Y KPOHBI, TaK M BBEPXY CIIocOOCTBOBaIa
YITy4IIEHHIO OKPACKH TUI0/I0B, CHU)KEHUIO HHTEHCHB-
HOCTH 00pa3oBaHus (papHe3eHa U CKOPOCTH Tepexosia
€ro B OKUCJICHHBIE ()OPMBI, YTO TOBOPUT O MAJIOH
BEPOSATHOCTH pa3BUTHS «3arapay. [1moabl, 06pado-
tanuble XEDK, umeror B 2,2-2,7 pasa BblllIe coaep-
YKaHHE aHTOLIMAHOB — 110 54,4 Mr% BHHU3Y KPOHBI U
64,2 Mr% — B BepxHeii yacTu KpoHbl. OOpaboTaHHbIe
npenaparom XEDK mioap! uMeroT 0oJiee BRICOKYIO
WHTEHCUBHOCTb BBIJICTICHHS STHIICHA, TO TOBOPHT O
TOM, YTO TUIOABI TTOCIIE 00pabOTKHU OBICTpEE J103pe-
BaroT. Tak Kak OHM OBICTpEe J03PEBAIOT, YPOBCHB
HaKOIUIEHUs (GapHe3eHa y HUX HUXKe, OH COCTABUII
6,0 MmxM/cM?. Ho cTerneHb mepexojia B OKUCIICHHbIC
dbopmbl papHeseHa emre Boicokas (0,89 mxm/cm?),
XOTSI HUXKE, 4eM Yy mi1o10B 0e3 o0pabotku XDDK
(1,37 mxm/cm?).

[Tocneybopounas o6pabotka mionoB [Tunk nenn
uHruouTopom strieHa (1-MIIIT) can3una nHTEHCHB-
HOCTb BBIJICTICHHS STHJICHA, YMEHBIINIIA CKOPOCTh
CHHTe3a (papHe3eHa U Mepexo/ia ero B OKUCICHHbIE

(GbOpMBI, YTO MOTYEPKUBACT HANMEHBIITYIO BEPOSIT-
HOCTh pa3BUTHS MOOYPEHUS KOKHUIIBI.

KoHTponbHBINH BapuaHT: sI0J0KH IJIOX0 OKpa-
HIeHbl (HU3K0E COJiepKaHue aHTOLMAaHOB 24,2—
22,8 Mr%), dhapHesen Boicokuii (8,4 MKM/CM?), 9TO
npenonaraeT OoJbIIyI0 BEPOSTHOCTh PA3BUTHS
«3arapay Ha si0I0Kax.

O06paboTka HHrHOUTOPOM ATHIIEHA — ITO P dek-
THBHBIA TEXHOJIOTHYECKHUIA TPUEM KaK JJIS CHIDKEHUS
CKOpOCTH 00pa3oBaHus (papHe3eHa, TaK U UHTEH-
CHBHOCTH T€pexojia e€ro B OKHCIEHHbIE (POPMBI.
Jnst AUTEeNnbHOTrO XpaHeHHs TII0bI Ociie CheMa
oOpaborans! mpenaparom ¢ 1-MIII, mo3Bomnsrommm
CBECTH K MUHUMYMY IPOU3BOZICTBO ATHJICHA B 51010~
Kax, YTO 3HAYMTEIHHO MPOAJISET CPOKU XPaHEHUS
TUIOZIOB C OTHOBPEMEHHBIM MOIEPKaHUEM BBICOKHX
KaueCTBEHHbIX mapameTpoB. C yyeTom o0paboTKu
0TMeEYaJoch MOCIEeI0BATEILHOE CHIYKEHUE TBEP/IO0-
CTH MSKOTH, KHCIIOTHOCTH, YBEITMUYCHUE COICPIKAHUS
CYXHX BEIIECTB, B I[EJIOM IUIO/bI OCTAaBAJINCH IPU-
BJICKAaTEIbHBIMHA C TapPMOHHYHBIM COJIEP)KaHHEM
caxapa 1 KUCIIOThI (Tabm. 4).

Tabnuya 4

Cpennue noka3sare/ju KayecTBa M10710B s16;10HU copTa [Innk Jlenn B nponecce xpanenus (2022-2023 rr.)
Average quality indicators of Pink Lady apple fruits during storage (2022-2023)

WHTen-
TeepnocTthb Cyxue Kucnor- | AHTOUIMAHBI PapHeser Oxkuch pap-| CHBHOCTH
Bapnant MSKOTH BEIIIECTBA, HOCTb, B KOXKHIIE, p ’ HE3eHa, | BBLACTICHHUS
) N o o MKM/CM
Kr/cMm % % Mr% MK M/CM STUJICHA,
ppm
3 mec. xpanenus
1-MIIIT 8,9 14,5 0,57 24,8 5,14 0,22 0,62
XDOK+1-MIIIT 8,6 15,0 0,54 65,8 4,87 0,13 0,35
5 mec. xpanenus
1-MIIIT 8,6 14,6 0,55 32,4 4,59 0,32 0,52
XDOK+1-MIJIT 8,0 15,5 0,52 69,5 3,67 0,11 0,54
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Crnenyer OTMETHTh, UTO 00paboTKa IIIOA0B
B cany npenaparom XODPK no3Bonuiia nony4uThb
WHTEHCHBHO OKpaIlleHHBIE TJIOAKI (coep kaHue aH-
TounaHoB 65,8—69,5 Mr%), v pu 3TOM COXpaHUTh
TBEPIOCTh U XOPOILKE TOBAPHbIE KaYyeCTBa.
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¢dapueseHa B pesynbrare npumMeHeHuss XODK B
s0JI0KaX yMeHbIIanock ¢ 6,0 10 3,67 MKM/CM, OKHCh
dapuesena ¢ 0,89 no 0,11 MkM/cM, IPOSIBIICHHE TI0-
OypeHus KOKUIIbI Ha IJI0/1aX HEe OTMeUYeHO (puc. 5).
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Puc. 5. lunamuka mokasareneii papHe3eHa U ero OKHCH B IIPOLIECCe XpaHEHUs INION0B st0orn coprta [Tk Jlenn

Dynamics of farnesene and its oxide indicators during storage of Pink Lady apple fruits

BbIBO/Ibl

1. 3yueHue TEXHOIOTUYECKUX MTPHUEMOB (HC-
M0JIb30BaHUE CBETOOTPAKAIOLEH TJICHKH, pUMe-
HeHue nedoraranuu, COBMECTHOE UCIIOJIb30BAaHUE
nedoanui U CBETOOTPAXKAIONICH TNICHKH, pe-
ryisitopa pocta XO®K) 1o yiydmeHno OKpacku
m1oa0B no3gHero copra I[lunk Jlequ mo3Bonuio
yBenmuuuTh B 1,5-4,1 pasza cofepxaHue aHTOIUAHOB
(21,8-58,4 mr%), uro O1aronpusITHO OTPA3UTCS
Ha KaueCTBEHHBIX MOKA3aTeNIX MPHU JITUTEILHOM
XpaHEHUH TLUTOJOB.

2. B 3,8-4,1 pa3a Boimre 3ppekTHBHOCTH B yCH-
JICHUH OKPACKH, JJa’ke Ha IUI0Jax, HAXOAAIIUXCS B
HIDKHEH 9acTH KPOHBI (CoiepKaHue aHTOLMAHOB

56,0-58,4 mr%), nabmtonanach Mpu AONOTHUTEIb-
HOM TIPOBEJICHUH TTpeay0opouHOi 00paboTKH 3a
ceMb JIHEH /10 peAronaraeMoro coopa peryiasropomMm
pocra XO®DK.

3. Ilpumenenue nocneyoopouHoit 00paboTKH
npenaparoM Ha ocHoBe 1-MIII no3Bonuio nocie
TISITH MECSIIIEB XPAHEHUS B OXJIAKIAEMBIX YCIOBHSAX
0OBIYHOM aTMocdeps! JIydlle yaep:Karb TBEpAOCTh
MSKOTH (8,6 Kr/cm?), CHU3UTD () (HEKTHBHOCTD BbI-
nenenuns dtuineHa (0,52 ppm), pacxo/l MUTATENbHBIX
BELIECTB IPU XPaHEHUU TIOJIOB, a TAK)KE YPOBEHb
HakoruieHus dapuesena (4,59 mxm/cm?) u 3ame/-
JIMTh CKOPOCTH €T0 Iepexo/ia B OKUCIICHHbIE (POPMBI
(0,32 MKM/cM?), € YeM CBSI3aHO Pa3BUTHE «3arapa
Ha KOXHIIE TUTIOZIOB.
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BJIUAHUE PA3JIMUHBIX CUCTEM 3AIIUTHI HA YPOBEHDB PASBUTUA
OCHOBHBIX ®PUTOITATOI'EHOB COU B XABAPOBCKOM KPAE

A.I'. TumkoBa, T.A. AceeBa

@I'BY nayku Xabaposckuii ¢pedepanvhulil ucciedosamenvckuil yeump Jlanbnesocmourozo omoenenus PAH
Janvnesocmounwiii HUH cenvckozo xosaiicmea, Xabaposckuii kpaii, Poccus

E-mail: Betula2717@mail.ru

Jas uurupoBanus: Tuwxosa A.I., Aceesa T.A. BnusHue pa3amIHBIX CUCTEM 3alUTHl HA YPOBEHb Pa3BUTH OC-
HOBHBIX (PUTONATOTeHOB coM B XabapoBckoM kpae // Bectauk HI'AY (HoBocubupckuii rocyqapCTBeHHBIN arpap-
HBII yHHBepcuTeT). — 2025. — Ne 1(74). — C. 101-111. — DOI 10.31677/2072-6724-2025-74-1-101-111.

KuroueBble €J10Ba: KOpPHEBBIC THWIHM, NEepOHOCHOPo3 (Peronospora manshurica (Naum.) Syd.), cemropmo3
(Septoria glycines Hemmi), mpoTpaBiarBaHue CEMSH, ONPBICKUBAHUE PACTEHU, QpyHIHIUIBI, OHoIorHyecKas 3¢-
(heKTHBHOCTb.

Pedepar. Hccnedosamenvckyro pabomy npogoounu ¢ yeivro onpedenerus 3¢)hexmusHocmu co8pemeHHbIX
cpedcms 3auumol cou Ha OUONOSUYECKOU U XUMUYECKOl OCHO8e Npomug 6030youmenell KOpHesvlX eHuell U Ju-
cmocmebnesvix 3abonesanuil. Pabomy nposoounu ¢ 2016-2020 u 2022—-2023 22. 8 3epHocoesom cegoobopome 8
nocesax cou copmos Hean Kapamanos, bams u Xabaposckuii 106unsp na ecmecmeenHom uHGeKyuoHHoM goHe.
OcHosHbIMU 3a001€8AHUAMU 8 2006l UCCIEO08AHUT 8 NOCE8AX ObLIU KOPHeBble SHUMU, CENMOPUO03, NEPOHOCHOPO3.
Ilpeonocesnasn obpabomka ceMaH cou no380aaem CHU3UMb pasgumile KopHeawlx eHunell 8 1,4—2,3 paza. Haubonee
appexmuenviM npuemom 8 6Opvbe ¢ ceMeHHOU U NOY8eHHOU UH@eKyuell 8 nocesax cou A6IANACL 00pabomKa
cemaAn neped nocesom xumuyeckumu npompasumenimu TMT/, BCK c nopmoii npumernenus 6,0 1/m, Makcum,
KC ¢ Hopmoti npumenenus 2,0 1/m, Onnom, BCK u Cunkaep, KC c nopmotui npumenenus 0,6 n/m, Henosum, MO
¢ Hopmotl npumenenus 1,2 1/m u Cmanoax Ton, KC ¢ nopmoii npumenenus 1,5 n/m. IIpomue cenmopuoza Haubo-
Jiee pe3yIbmamusHbIMu Obliu CUCIEMbl 3auumyl ¢ KOMNIEKCHbLIM UCNONb308aHUEM OIS NPOMPAGTUBAHUS CEMAH
Jenozum, MO ¢ nopmoii npumenenus 1,2 n/m c obpabomkoti pacmenuil ¢pyneuyuoom Mucmepus, MO ¢ Hopmoti
npumenenus 1,2 n/za; TMT]], BCK ¢ nopmoii npumenenus 3,0 1/m ¢ L{upxonom, P ¢ nopmotii npumenenus 40 mn/m
0151 NPOMPABIUBAHUS CeMAH ¢ nociedyrowell 0bpabomxoll pacmeHull 8 nepuod yeemenus Llupkonom, P ¢ Hop-
moti npumenenus 10 mn/ea; TMT], BCK ¢ nopmoti npumenenus 6,0 n/m (oopabomxa cemsan) ¢ Onmumo, KO3 ¢
Hopmoti npumenenus 0,5 1/2a (obpabomka pacmeruil), a maxaice buocpeocms Llupxon, P c Hopmoii npumenenus
40 mn/m u 10 ma/ea, Sxempacon, XK ¢ Hopmou npumernenus 2,0 i/m u 2,0 n/ea u Hympu-@atim, PK ¢ nopmoii
npumenenus 0,75 n/ea. Henonvzosanue npenapama Cmanoak Ton, KC ¢ nopmoii npumenenus 1,5 1/m 8 kauecmee
npompasumens u Illuxkmop Axmue, KC ¢ nopmoti npumenenus 0,6 1/2a ona obpabomku eecemupyroumux pacmeHuil
CHUJICANIO NOPAadNCEHHOCMb pacmenuti neporocnoposom 6 4,6 pasa; TMT]], BCK ¢ nopmoii npumenenus 6,0 n/m
ona npompasausanus ceman u Onmumo, KO ¢ nHopmoti npumenenus 0,5 n/2a 01 onpwickuéanus pacmenuii — 8
3,6 pasa; obpabomra ceman neped nocegom TMT]], BCK ¢ Hopmoii npumenenus 3,0 1/m ¢ nocredyroweii obpa-
bomrxotl pacmenuii 8 ghaszy yeemenus Llupxonom, P ¢ Hopmou npumenenus 10 mn/ea — 6 2,9 paza u npeonocegroe
npompasiusanue cemMsaH ¢ nocieoyioujeli obpabomroi pacmenuti Llupkonom, P ¢ nopmoii npumenenus 40 ma/m u
10 mn/2a — 6 2,6 pasa.

INFLUENCE OF VARIOUS PROTECTION SYSTEMS ON THE LEVEL OF
DEVELOPMENT OF THE MAIN PHYTOPATHOGENS OF SOYBEAN IN
KHABAROVSK KRAI

A.G. Tishkova, T.A. Aseeva

Federal State Budgetary Institution of Science Khabarovsk Federal Research Center of the Far Eastern Branch of the
Russian Academy of Sciences Far Eastern Research Institute of Agriculture, Khabarovsk Krai, Russia

E-mail: Betula2717@mail.ru

Keywords: root rot, downy mildew (Peronospora manshurica (Naum.) Syd.), septoria (Septoria glycines Hemmi),
seed treatment, plant spraying, fungicides, biological efficiency.

Abstract. The research work was carried out with the aim of determining the effectiveness of modern biological
and chemical soybean protection products against pathogens of root rot and leaf and stem diseases. The work was
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carried out in 2016-2020, 2022-2023 in grain-soybean crop rotation in soybean crops of the Ivan Karamanov,
Batya and Khabarovsky Yubilyar varieties against a natural infectious background. The main diseases in crops
during the research years were root rot, septoria, and downy mildew. Pre-sowing treatment of soybean seeds can
reduce the development of root rot by 1.4-2.3 times. The most effective technique in the fight against seed and soil
infection in soybean crops is the treatment of seeds before sowing with chemical seed treatment agents TMTD with
an application rate of 6.0 I/t, Maxim with an application rate of 2.0 l/t, Oplot and Sinclair with an application
rate of 0.6 I/t, Deposit with an application rate of 1.2 I/t and Standak Top with an application rate of 1.5 l/t. The
most effective protection systems against septoria were those using the complex application of Deposit with an
application rate of 1.2 I/t seed treatment with Misteria with an application rate of 1.2 l/ha fungicide treatment of
plants, TMTD with an application rate of 3.0 I/t with Zircon with an application rate of 40 ml/t for seed treatment
with subsequent Zircon with an application rate of 10 mi/ha treatment of plants during flowering, TMTD with an
application rate of 6.0 U/t (seed treatment) with Optimo with an application rate of 0.5 l/ha (plant treatment), as
well as Zircon with an application rate of 40 ml/t and 10 mi/ha, Extrasol with an application rate of 2.0 I/t and 2.0
I/ha and Nutri-Fight with an application rate of 0.75 l/ha bioagents. The use of Standak Top with an application
rate of 1.5 l/t as a seed treatment agent and Pictor Active with an application rate of 0.6 l/ha for treating vegetative
plants reduced the incidence of downy mildew in plants by 4,6 times; TMTD for seed treatment and Optimo for
spraying plants — by 3,6 times, pre-sowing TMTD with an application rate of 6.0 I/t seed treatment with subsequent
Zircon with an application rate of 10 ml/ha treatment of plants during flowering — by 2,9 times, and pre-sowing
seed treatment with subsequent Zircon with an application rate of 40 ml/t and 10 mil/ha treatment of plants — by

2,6 times.

[ToBpimenne 3¢HEKTUBHOCTH MPOU3BOICTBA
COM SIBJIIETCS OTHOM U3 aKTyaJlbHEHIIUX Mpobiem
pacTeHUEBOJICTBA, YCIEITHOE PEIICHNE KOTOPOH OT-
KPBIBACT JAIbHEHIIINE BO3BMOXXHOCTH ISl yCKOPEHUS
TEMIIOB Pa3BUTHSI arPOIIPOMBIIIIIIEHHOTO KOMITIEKCa
Y HaJIe)KHOTO 00eCTIeueH s CTPAHBI CEJIbCKOXO03STi-
CTBEHHOH mpoykuueit [1].

IIpuponHo-KIMMaTH4ecKue ycnosus [JaisHeBo-
CTOYHOTO PETUOHA, T/Ie TPAIULIHOHHO BBIPAIINBACTCS
cos [2, 3], GaronpusITHBI HE TOJBKO JJIsI Pa3BUTHUS
9TOH KYNBTYpBI, HO U [Tl KOMIUIEKCA BPETOHOCHBIX
3a00JICBAaHMM, KOTOPBIN CIOXKHUIICS B IIPOIECCe e
JUTUTEITLHOTO BO3/ICJBIBAHUS M IPUBOJUT K CHUXKE-
HUIO KOJIMYECTBA U KayecTBa ypoxas [4, 5].

Oco0eHHOCTBIO COM KaK OOBEKTa 3alUThl OT
(UTONATOTEHOB ABISIETCS TO, YTO OOJIBIIMHCTBO
Mopakarolux ee Oone3Hel nepeaaercs ceMeHaMu,
KOTOpBIE, B CBOIO OY€pe/lb, CHIDKAIOT COZIep)KaHue
Macia 1 0eska, yXyJIarT IOCEeBHbIE U TOBapHbIE
kadectBa [1, 7]. JIuctocTeOieBbic 3a00JIeBaHus, B
CBOIO OYepe/Ib, CHIKAIOT MIPOTYKTUBHOCTH PACTEHUI
3a CYET YMEHBIICHUS aCCUMIUIAIIMOHHON OBEPX-
HOCTH JIUCTHEB M MAaCCOBOM IPEKAECBPEMEHHOM HX
onajzieHuu [6, 8, 9]. Bricokas BpeJOHOCHOCTb KOM-
TuIeKca 3a00IeBaHU U BpEeAUTEIICH MOXKET MIPUBECTH
K norepe 15-35 % ypoxasi, a B roJibl U30bITOYHOTO
YBIIQKHEHUS OHU MOTyT npeBbimars 50 % [10].

B coBpeMeHHBIX COeBBIX arporeHo3ax B Xada-
POBCKOM Kpae B MOcjeIHee BpeMsi MOIyIHIU pac-
MIPOCTPaHEHNE TaKue OOJIEe3HU, KaK KOMIUIEKC BO30Y-
JUTeneil KopHeBbIX THUIeH (Tpulbl poxa Fusarium
spp., Cylindrocarpon destructans (Zins.) Scholter,
Gliocladium roseum (Lk.) Thom., Pythium ultimum

Tr., Corynespora cassiicola (Berk. et Curt.) Wei,
Thielaviopsis basicola (Berk. et Br.) Ferr., Rhizocto-
nia solani Kuehn., Ascochyta sojiecola Abr. n np.);
a Taxke centopuos (Septoria glycines Hemmi.),
neponocnopo3 (Peronospora manshurica (Naum).
Syd), nepkoctiopos (Cercospora sojina Hara. u Cer-
cospora kikuchii T. Matsu. et Tomoyasu), acKOX1T03
(4Ascochyta sojaecola Abramoff) [5, 11].

OnauM 3 3P(HEKTUBHBIX CTIOCOOOB 3aIUThI
pacTeHuii con oT O0JIe3HeH SIBIIIeTCS MPUMEHEHNE
XUMUYECKUX CPeNCTB — PyHrunuaoB. B HacTos-
miee BpeMs ISl 3allUThl TOCEBOB COU OT O0JIe3-
HEW npeanaraeTcs JO0CTaTOYHO MHUPOKHUIN CIEKTP
(GYHTUIMIOB KaK JUIsl IPOTPaBIMBAHUS CEMSH, B
Ka4eCTBE MPO(PHIAKTHIECKOTO MEPOTIPUSATHS, TaK
Y 3aIIUTHI PACTEHUI B IIEPHOJ BETeTalluy TPH T10-
SIBJICHUM TPU3HAKOB 3a00seBanusi. DPpPpekTuBHOCTH
IpEerapaToB B 3HAYUTEIBHON MEpe OnpeaesieTcst
COCTaBOM JEHCTBYIOIINX BELIECTB, MEXaHU3MOM
WX JICUCTBUS, TOTOIHBIMA YCIOBUSMH BETETAIlNH, a
TaKKe KOMILIEKCOM arpOdKOJIOTHYECKUX (PaKTOPOB
B niepuofl Beretanuu [6, 12]. OnHako 3auTy ceMsH
Y TIOCEBOB COM MOJKHO COBEPILICHCTBOBATH C TIOMO-
IIbI0 COBMECTHOT'O MCIIOJIb30BaHUs ()YHTHIIHIOB U
OuorpenapaToB B KOMILIEKCE C OMOJIOTUUESCKH aKTHB-
HBIMU BELIECTBAMHU, MO3BOJIAIOIIMMYU 3HAUUTEIHHO
COKpPAaTUTh HEJOOOPHI YpOXKast OT OOJIe3HEH Jake B
TOJIbI MACCOBOTO pa3BUTHS aToreHos [ 13—15].

B cBs13u ¢ 3TUM 11e1BI0 MCCIEe0BAaHHS SBIISIACH
orieHKa 3 PEeKTUBHOCTH COBPEMEHHBIX CPEICTB 3a-
HIATHI COU HA OMOIOTMYECKON U XMMUYECKOM OCHOBE
IPOTHUB BO30yAMTENNEH KOPHEBBIX THUJIEH U JINCTO-
cTeOeNIbHBIX 3a00JIEBaHUH.
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B 3agaun ncciaenoBaHusa BXOAUIIO: OBBEKTHBI U METO}[])I
— ompejienieHne (PUTOCAHUTAPHOTO COCTOSTHUS NCCIEJOBAHUU

MIOCEBOB COH B YCIOBHAX Xa0apOBCKOTO Kpasi;

— olleHKa Ounosiornyeckoi 3¢ peKTUBHOCTH
MpOTpaBUTEICH CEMSH IPOTUB KOPHEBOW THIIIH;

— olleHKa 6uonornyeckoit 3¢GeKTuBHOCTH ByH-
TUIUAHBIX 00pabOTOK BEreTUPYIOIINUX pacTeHUI
MIPOTHUB JINCTOCTEOIEBBIX WHEKIINH.

Hayunyto pa6oty npoBoaunu B 2016-2020 u
2022-2023 rr. B 3epHOCOEBOM ceBooOOpoTe JlanbHe-
BOCTOYHOT'O HAYYHO-UCCIIEA0BATEIHCKOTO HHCTUTYTA
CeJbCKOro Xo3s1iicTBa (XabapoBckuil Kpaii) B moceBax
cou coproB lBan Kapamanos, bats u XabapoBckuit
I0OWIISIP B YCIIOBUSIX €CTECTBEHHOTO MH(EKIIMOHHOTO
¢dona. Cxema ormbiTa npeacTaBieHa B Taom. 1.

Tabnuya 1

Cxema ONBITOB M TEXHOJOTHYECKHX NMPHEMOB
Scheme of experiments and technological methods

O6paboTka pacTeHHIA

IIpemapar O6paboTka ceMsiH
n/n B IIEpUOJ BEreTaIlu
1 2 3 4
Hean Kapamanos
KonTpons o
1 (63 oGpaboTKH) VYenaxxnenue Bojoit 10 /T -
ITporpaBnuBaHue ceMsiH pabounM -
2 | TMTA, BCK (>ranon) pacteopom TMT/], BCK 6 n/t
TMTU, [IpoTrpaBnuBanme ceMsH pabodnM pac-
3 | BCK + UmmyHOoImmTodur, tBopoM TMTJI, BCK 3 n/T + UmMmyHO- -
TAB nutodut, TAB 1 Tab./t
ITporpaBnuBaHne ceMsiH paboYnM pac- OnpeicKuBanue B Gasy userenus
4 |Ummynormrodut, TAB TB0poM MmyHomTobut, TAB 1 126./1 (. 61-64) H?hfzgc;f;no(bm, TAB
OmnpeickuBanue B (pazy 4-6 Tpoii-
TMTA, BCK + 4aTeIx TUCTHEB (. 14-16) u B hazy
. [TporpaBnuBaHue ceMsH pabouuM
5 |Hytpu-®aiit, PK actsopom TMTJI, BCK 6 1/t userenus (§. 61-64)
co CriapraHomM p P i Hytpu-®aiit, PK 0,75 n/ra ¢ 0,1 i/
ra KoHAuIoHepa Boasl Crnapran
6 |Iupkon, P [TporpaBnuBanue ceMsiH pabounmM OnprickrBaHKe B (paszy HBETECHUS
DKOH, pactBopom LlupkoH, P 40 mur/T (¢. 61- 64) Lupkon, P 10 mn/ra
ITporpaBnuBaHue ceMsiH paboINM pac- _
7| buconGudur, II tBOopoM bucon6udwur, I1 2 kr/t
IIporpaBiauBanue ceMsH pabounM pac- OHP BICKHBAHHE B asy O1HOT0
Tpoityaroro nucrta (¢p. 11-12) u B
8 |Dkcrpacom, XK TBOpOM DKcTpacot, XK
¢asy userenus (¢. 61- 64) Dxcrpa-
2 n/t
coi, 2K 2 ni/ra
OmnpeickuBanue B (hazy omxHOTO
0 |%TY K IIpoTrpaBnuBanue ceMsH paboIrM Tpoituaroro jucta (¢p. 11-12) u B
’ pactBopom XI'Y, K 0,4 n/t ¢asy userenus (¢. 61- 64)
KTV, XK 0,4 n/ra
OnpbICKMBaHKE TIPH MOSBICHUN
10 TMT/, BCK + [TporpaBnuBanue ceMsH pabounM MIEPBBIX IPU3HAKOB OOJIE3HH
Ontumo, KB pactBopom TMT/], BCK 6 n/T pacTBOPOM U3 pacuera
Onrtumo, K3 0,5 n/ra
bams
Kontposns o
1 (63 0GpaGoTKH) VBnaxuaenne somon 10 i1/t -
2 |TMTIL BCK (>rason) [IporpaBnuBanne ceMsH pabounM 3

pactBopom TMT/, BCK 6 n/T
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Okonuanue maoi.

3

4

3 Makcum, KC

[TpoTpasnuBanue ceMsH paboduM pac-
tBOpoM Makcum, KC 2 n/t

4 |lwupkon, P

[TporpaBnuBanue ceMsH paboduM pac-
tBOopoM L{upkoHn, P 40 mu/T

OINpBICKUBAHUE BETETUPYFOLIHX
pactenuii B a3y 1BETCHUS
(¢p. 61-64) Lupkon, P 10 mi/ra

5 |Wmmynouurodut, TAB

[IpoTpasnuBanue ceMsH paGoduM pac-
tBopoM UmmyHouutodut, TAB 1 Tab./

OnpbICKABaHKE BETETUPYIOIINX
pactenwuii B a3y nseteHus (.
61-64) Ummynouutodur, TAB 1
Tab./ra

TMT/, BCK + Hytpu-®aiir,
PK co Cnapranom

[IpoTpasnuBanue ceMsH paboYrM
pactBopom TMT/I, BCK 3 1/t

OmnpbICKUBaHHE BETCTUPYIOIINX
pacrenuii B ¢azy 4—6 TpoiyaThix
muctbeB (¢. 14-16) u B pazy
usereHus (¢. 61-64)
Hytpu-®aiir, PK 0,75 m/ra ¢ 0,1 7/
ra KoHauIuoHepa Boxsl Criapran

7 buocun, BD

[TporpaBnuBanue ceMsH pabounM
pactBopom brocwna, BD 20 M/t

OnprickuBanue B (pazy NBETCHHS
(¢. 61-64) buocni, BD 20 mi/ra

OHpLICKI/IBaHI/Ie BEICTUPYHOIIUX

Axtus, KC

pactBopom Crangak Tom, KC 1,5 i/t

8 TMTH, BCK + [TporpaBnuBanue ceMsH pabounM pacTeHuil py NOSBIECHUU MEPBBIX
OnTumo, KD pactBopom TMT/, BCK 6 1/t TIPU3HAKOB OOJIE3HH PaCTBOPOM H3
pacuera Ontumo, KD 0,5 n/ra
TMTIL, BCK + [IporpaBnuBanue ceMsH pabouum pac- | OmnpbICKMBaHHE BETETUPYIOMINX
9 I KO;I P tBopoM TMTJI, BCK 3 n/T + L{upkoHs, pacteHuii B pazy nBeTeHHS
PKOH, P 40 M/t (¢b. 61-64) Lupkon, P 10 m/ra
Xabaposckuii w0bunsp
Kontpons o
1 (63 oBpaboTki) VenaxHenue Bozoit 10 /T -
Omutot, BCK + IIpoTrpaBnuBanue ceMsH paboIrM OnpHICKUBAHHE NpH HOABICHHK
2 Onrumo, KD actBopom Omuot, BCK 0,6 i/t ePBbIX MPH3HAKOB 00C3HH
’ p P > ’ Onrumo, KD 0,5 n/ra
Cunxknep, KC + [IpoTrpaBnuBanue ceMsH paboIrM Onprickisanie B gasy userenus
3 Komnocans IIpo, KM3 pactBopom Cunkiep, KC 0,6 i/t (4. 61-64) Konocan Ipo,
’ ’ > KMD 0,6 n/ra
4 Heno3ut, MD + Mucrepus, IIporpaBnuBanue ceMsiH pabouuM OmnpeickuBanue B (ha3y IBETCHUSA
MD pactBopom Jlemo3ut, M3 1,2 i/t (¢p. 61-64) Muctepus, M3 1,2 n/ra
OmnpeickuBanue B (pazy IBETCHUS
5 Crannak Tom, KC + [Tuktop [IporpaBiuBanue ceMsH paboaum (. 61-64) [TikTop AKTHE,

KC 0,6 n/ra

[TouBBI OMBITHBIX YYACTKOB JTYTOBO-0ypbIe, TH-
KEJTOCYTIIMHUCTBIE, OTHOCSTCS K CHIIBHOKHCITBIM
MOYBaM C MIEPEXOJIOM B CpeqHEKHCIBIE, pH comeBoi
BBITSDKKH TTAXOTHOTO cJ10s 3,5—4,7; TUIponuTHIecKas
KucaoTHOCTh oT 1,6—10,0 mr-2kB./100 1. Conepika-
HHE OpPraHU4eCcKoro BellecTBa koneobmaercs ot 1,5
10 3,6 % (1o TropuHy), MOATOMY MOYBBI OTHOCSITCS
K MajioobecrnieueHHbIM. Kor4ecTBO MOABMIKHOTO
docdopa, onpenensemoro o meroxy Kupcanosa,
COCTaBJIsACT 43 MI/KT ITOYBBI, UTO SBISICTCS HU3KUM
conepkanneM. ConepkaHre CyMMbI OOMEHHBIX OC-
HOBAHUM KaJbIUs U MarHus cocTaBisgeT 48—76 mr-
9kB./100 1. CpemHsist 00eCTIeYeHHOCTh ITOYB OIBITHOTO

y4acTKa OOMEHHBIM KaJIeM SIBIISICTCS TIOBBIIEHHON
u cocrapmsieT (mo KupcanoBy) — 183 MI/kr mouBsbl.

Pa3smelienue BapraHTOB OMBITA PEHAOMU3H-
pOBaHHOE, TUIOMIAAb YICTHOM aeiasHku 50 M2, mo-
BTOPHOCTb YETBIPEXKPATHAs, HOpMa BbICEBA CEMSH
70,0 xr/ra, rmybuna 3aaenku 3—4 cm. OcHOBHas
00paboTKa MMOYBBI BKJIIOYasIa 350J1€BYI0 BCIALIKY U
BECEHHEE UCKOBaHUE ¢ OopoHoBaHueM. [Ipemire-
CTBEHHHK — SIPOBbIE€ 3€pHOBBIE KyIbTyphI. [loces
MIPOBOJTMJICS. BO BTOPOM-TPEThEN IeKagax Masi KUTau-
CKOM rpeOHEBOM CESUTKON C IMUPUHON MEKTYPSAHIA
70 cM, ¢ OTHOBPEMEHHBIM BHECEHHEM HUTPOAMMO-
¢docku B 03¢ 250 kr/ra B puzrueckoM Bece. YXo7 3a
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MIOCEBaMU BKIIIOYAJ JIBE MEXIypsaHbIe 00pabOTKH
kynsTuBatopom KPH 4.2.

duronaronornueckue HaOIIONEHHS POBOJIIIIN C
a3kl epBOro TPOMYATOrO JIMCTA 10 OKOHYAHHS (ha3bl
HaJluBa 3epHa; yepe3 kaxasle 10—15 nHelt onpene-
JISLTA MHTEHCUBHOCTD PA3BUTHSI M PACIIPOCTPAHEHUS
KOPHEBBIX THUJICH U OCHOBHBIX JINCTOCTEOCTHHBIX
WH(EKINH.

VHTEeHCUBHOCTD MOpPaKEHUSI KOPHEBBIMU THH-
JISIMH OTIPENISISIIN B OaJuiax Imo miKae:

0 6a/u10B — 310pOBOE PaCTEHHUE;

1 6amn — cmaboe mopaxkeHue (IopakeHo He 00-
aee 25 % ruiomaayn KOpHs);

2 Gamta — cpenHee mopaxxeHue (MMopakeHo 10
50 % numomaau KOpHs);

3 Gania — cluiIbHOE MOpakeHne (MMOPaKEeHO 10
75 % nnomanan KopHs);

4 Gaia — O4YeHb CUITBHOE TTOopaXxeHHe (TIopaxeHo
cBbllIe 75 % mIoma M KOpHs) 1 HaJIn4ue MOruoIx
pacrenuti [16].

VYpoBeHb pa3BUTHS U PACIPOCTPAHEHHS CETITO-
pHO03a ¥ IEPOHOCIIOPO3a COH ONPEIEIISUTH TIIa30Mep-
HO OCMOTpPOM pacTeHuil B nosie. CTeneHb pa3BUTUs
yCTaHaBJIMBAJIU OTAEIBHO MO Ka)KIoW O0Ie3HH 10
HIKaje B 6aymnax:

0 6ayI10B — MPU3HAKOB MOPAKEHUS HET;

1 Gasn — oueHp cnaboe mopakeHue, MATHA 3a-
HUMAIOT He Oonee 5 % JMCTOBOM MOBEPXHOCTH;

2 6aia — cnaboe nmopakeHue, MATHA 3aHUMAOT
10 25 % JIUCTOBOM MOBEPXHOCTH;

3 Gayuta — cpeHee mopaxkxeHue, MsITHa 3aHUMAI0T
10 50 % nucToBON NOBEPXHOCTH;

4 Ganna — CHIIbHOE TIOPAXKEHHUE, MSITHA 3aHUMAIOT
10 75 % IUCTOBOM MOBEPXHOCTH;

5 6aI0B — CIUIOIIHOE MOPAXKEHHUE, BCE JTUCTh
MOKPBITHI NIsiTHaMu [ 16].

PacnipocTpanenue 00e3HU BbIpaskajiu B MPo-
[EHTaX W BRIYUCIISUTN 110 hopmyie [17]

P =100 x n/N, (1)
rae P — pactipoctpanenue 6onesnu, %; n — Koinude-
CTBO OOJIBHBIX PaCTEHUH, IIT.; N — 00111ee KOTMYeCTBO
pacTeHuH, IIT.

CpenHwuii IpoIIeHT pa3BUTHS 3a00I€BaHUS pac-
CUNTHIBaIU 110 hopmyre [17]

R=>3(axb)*x100/K x N, (2)
rae R — pasButue 6o1e3Hu, %; Y. (a X b) — cymma
MpOM3BeIeHUH yncia OONbHBIX PACTEHHI a Ha CO-
OTBETCTBYIOLIMHA UM Oat nopaxenus b; N — o01ee
KOJIMYECTBO YUTEHHBIX PACTEHUM, IIT.; K — BHICIINI
0aJuT Kbl y4eTa.

BonbmmHCTBO TpoTpaBuTeNneil COXpaHsioT QyH-
TULIUAHYIO0 aKTUBHOCTH B TeueHue 30—40 guei, a
MepHOJ 3alIUTHOTO ASHCTBUS y MpenaparoB, Mpu-

MEHSIEMBIX ISl 00pabOTKH BEreTUPYIOIINUX pacTe-
HUH, coctaBisiet ot 21 mo 28 mueit. [TorTomy Gmo-
JorH4YecKyto 3(h(peKTUBHOCTD N3ydaeMBbIX CPENICTB
3alIUThl IPOTUB KOPHEBBIX THUJIEH OLICHUBAJIU B
¢a3y uBeTeHus, a MPOTUB JUCTOCTEONEBBIX HHPEK-
1M — B meprona 606000pa3oBaHus U PACCUUTHIBAIN
o popmyne [17]:

C=100x(P-P)/P, 3)
rae C — 6uonornyeckas 3QPeKTUBHOCTD, %o; P —
pacmpoCcTpaHeHHOCTh (pa3BUTHE) OOJIE3HU B KOH-
TpoJe, %; P, — pacnpoCTpaHEHHOCTD (Pa3BUTHE)
0oJIe3HH B ONBITE, %.

2016 1. xapakTepu30BaJICsi HEYCTONYUBBIM TEM-
IIepaTypHBIM PEXKUMOM C JOCTATOYHBIM KOJIMYE-
CTBOM OCAJIKOB B JIETHHE Mecsubl. [ uaporepmu-
4eCKUi KOA(PUIIMECHT 3a BETeTallMOHHBIN TIEprO]
cocrasun 2,2. [lepuon Bereraunu 2017 1. oTimuancs
TTOHMKEHHBIM TEMIIEPATYPHBIM PEKUMOM B MIEPUOST
OT BCXOJIOB JI0 Hayaja BETEHUS U OOIBIIUM KOJIH-
YECTBOM OCAaJIKOB B Iepuoj HaynBa 3epHa. [lorox-
Hble ycioBus 2018 . XxapakTepu30BaINCh paHHEH
Y TEIUI0M BECHOW M TEIUIbIM U BJIa’KHBIM JIETOM.
Haubonee BnaxxHbIM ObUT HIOHB, CyMMa OCaJIKOB TIpe-
BBICHJIAa HOPMY B J1Ba pa3a. Jlernuii nepuon 2019 r.
XapaKTePU30BaJICS TEMIIEPaTyPHBIM PEKUMOM B
npesenax HOpMbI U OONBIIMM KOJTMYECTBOM OCAIIKOB,
MaKCUMAJIbHOE KOJIMYECTBO KOTOPBIX MPUIIIOCH
Ha KOHeIl I[BeTeHUs U HanuB 0000B. [TokazaTenu
THIIPOTEPMUYECKOTO K03 (DUIIMEHTA B 3TU MEPUO/IbI
cocTaBisiii 4,4 v 7,4 COOTBETCTBEHHO.

Arpometeoponornyeckue ycnosus 2020 r. omm-
YaJICh HEYCTOWYHMBBIM TEMIIEPATYPHBIM PEKUMOM U
JIOCTAaTOYHBIM KOJIMYECTBOM 0CaAKOB. [[oHMKEHHBIE
CpeIHeCyTOYHbIE TEMIIEPaTyphl BO3AyXa Halona-
JIUCh OT BCXOJIOB 10 MAaCCOBOI'O I[BETEHUS, a 00pa-
30BaHHe 0000B, HAOOOPOT, TPOXOAMIO MTPH CAMOM
BBICOKOHM TEMITEpaType BO3IyXa B 3TOT MEPHOJ 32 BCE
TOJIbI UCCHEAOBAHUS. [ MAPOTEPMHUYECKUN PEKUM
2022 1. oTIMYacs HEYCTOWYMBBIM TEMIIEPATYPHBIM
PEKUMOM U KOJTMYECTBOM OCAJIKOB B TIpeiesax cpea-
HEMHOT'0JIeTHUX 3HayeHuil. Hanbonbiee koaudyecTBo
OCaJIKOB BBINAJIO B TIEPBOM JIeKaie aBrycra, Torjaa
MIPOIILIIN JOXKAHN C CYTOYHONH MHTEHCUBHOCTBIO JIO
56 MmM. TemnieparypHbi€ YCIOBHSI BET€TAI[AOHHOTO
nieproaa 2023 1. OBUIN CX0XKH C YCITOBUSIMH TIpe-
Jplayniero roga. B utone Obu10 )apko, B TeUEHUE
19 nHe#t MHEBHBIE TEMIIEpPATyPhl BO3AyXa MOIHU-
Manuch 10 28,3-33,3 °C. Ucxons u3 mokazareiae
I'TK, Bererarmmonnsie epuonst 2018 1 2023 rT. 6putH
npoctarouno BiaxubiMu (I'TK 1,7-2,0), ocranbHbie
5 net — m36bITOuHO BaxkHbiMu (I'TK — 2,2-3,4).

Maremaruueckyto oOpabOTKy JaHHBIX OCY-
HIECTBIISIA METOAAMU JUCIIEPCUOHHOIO aHaln3a
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o JlocnexoBy [18], ¢ ucronb3oBaHUEM IPOrpaMMBbl
MS Excel.

PE3VJILTATBI UCCJEJIOBAHUI U UX
OBCYKJIEHUE

B nouBeHHO-KIIMMaTHYECKUX ycaoBUAX Jlanb-
Hero BocToka KopHeBbIe THWIH SBIISIOTCS Hanboee
BpeIOHOCHBIMU. [IpOsIBIISIIOTCS OHM B TEUEHUE BCEi
BEreTalfy OT MOSIBIICHHUS IPOPOCTKOB U BCXOIOB 10
co3peBaHus ceMsiH. Hayano nHpexkunoHHoro mpo-
1ecca mpoucxXoauT yxke npu temneparype 10,0-16,0
°C, a MaccoBO€ pa3BUTUE MPOUCXOAMT MIPHU TEMIIE-
patype 18,0-22,0 °C B ycnoBusiX 10CTaTOYHOTO U
M30BITOYHOTO YBIIAKHEHHUS.

MaccoBomy pa3BUTHIO KOPHEBBIX MUKO30B B I10-
ceBax cou copra MBan Kapamanos B 2016 u 2017 rr.
CrocoOCTBOBAJIA MPOXJIaIHAS U BIIAXKHAS TIOTOIA, a
HEeOOJBIIIOE KOJIMYECTBO OCAIKOB M IMOBBIIICHHBIN

TeMnepaTypHslii pexum B 2018 . 3ameisi nHpek-
IHMOHHBIN MPOLIECC KOPHEBBIX THUIEH. B cpennem
3a roJpl UCCIEIOBAHUI MHTEHCUBHOCTD Pa3BUTHS
3a00JIeBaHuUS B TIEPUOJT MACCOBOT'O IIBETEHHS COCTaB-
nsuna moutu 30,0 %. dyHrucraTuueckue cBoicTBa
MPUMEHSEMBIX CPEJICTB 3aIUThHl HAXOAUIUCH Ha
BBICOKOM YPOBHE U CICPKHMBAJIM pa3BUTHE 3a001e-
Baaus. TMT/], BCK ¢ mHopmoii mpumenenus 6,0 /T B
CpelHEM CHI KAl OPaKEHHOCTh pacTeHuil cou B 1,7
pa3a. Cpeau npenapaToB Ha OMOJIOrNMYECKO OCHOBE
HaunOosnee 3pPEKTUBHBIMU B OTHOLIEHUN KOPHEBBIX
rauneit obutn Lupkon, P ¢ HopMmoit mpuMeneHus
40 M71/T, KOTOPBIM CHUXAJ pa3BUTHE 3a00JIeBaHUS
Ha 8,2 1.11. (371eCh U Jajiee — MPOICHTHBIN MyHKT),
Dkcrpacodn, XK ¢ Hopmo#t npumenenus 2,0 /T — Ha
6,7 n.ni. u bucon6udur, I1 ¢ HOpMO# NpUMEeHEHHS
2,0 kr/T — Ha 5,9 1.11. 10 OTHOIIIEHUIO K KOHTPOJIBHO-
My BapuaHTy. 3aMauMBaHHE CEMSH B )KUIKUX TYMH-
HOBBIX y100peHusix ¢ Hopmoi npumenenus 0,4 /T
0Ka3aJ10Ch HAUMEHee Pe3yIbTaTHBHBIM (Ta0I. 2).

Tabnuya 2

YpoBeHb pa3zBUTHSL OCHOBHBIX 3200/1eBaHUIl B oceBaxX cOM U 3PPeKTHBHOCTH U3yYaeMbIX CPeCTB 3alUThI,
cpeaHee 3a roJbl HCCIeA0BAHUS
The level of development of the main diseases in soybean crops and the effectiveness of the studied means of
protection, average over the years of study

KopneBbie rHIIH* Centopuo3** [lepoHocmopo3**
BapuanT omnbiTa
R, % 53, % R, % 53, % R, % b3, %

1 2 3 4 5 6 7
KonTposs (6e3 00paboTku) 29,6 - 10,3 - 11,0 —
TMT/, BCK 6,0 11/t (3Ta10H) 16,9 43,1 8,0 22,9 9,0 18,7
"Tfi\g[}“f[, BCK 3,0 1/t +Ummynonutodut, TAB 1 20,0 32,6 7.5 274 8.1 26.6
Nmmynonutodut, TAB 1 tab./t, ra 24,6 16,9 7,3 29,7 7,1 36,0
Eﬁiﬂigfﬁf,%ijg;;n/ra 16,8 433 4,8 53,9 4,6 58,6
Hupxow, P 40 m/t, 10 mi/ra 21,4 27,8 4,1 60,3 3,7 66,2
buconbudwur, I1 2,0 kr/T, 2,0 kr/ra 23,7 19,9 6,7 34,8 5,8 27,1
Okerpacon, XK 2,0 w/T, 2,0 n/ra 22,9 22,7 5,7 445 5,4 51,1
XKI'Y, K 0,4 n/1, 0,4 n/ra 25,7 13,3 8,2 20,6 9,9 10,0
gﬁiﬁfgg (6):2 iﬁ; 170 | 426 2,9 71,6 3.1 71,6
HCP | 34 2,4 2,2

bams

Kontpouns (6e3 00padborkn) 23,3 - - 21,4 10,4 -
TMT/, BCK 6,0 11/T (3Ta10H) 13,0 443 15,2 18,2 9,2 11,5
Maxkcum, KC 2,0 /1 11,9 48,9 21,3 16,9 8,1 22,4
Mupkon, P 40 /T, 10 mi/ra 14,2 39,0 50,4 10,6 4.5 56,9

1 2 3 4 5 6 7
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Okonuanue maon. 2

Nmmynonutodput, TAB 1 Tab./t, ra 20,2 13,0 27,1 15,6 7,2 31,3

TMT/, BCK 6,0 i/t +

Hyrpu-aiit, PK 0,75 1/ra 16,4 29,7 39,7 12,9 5,5 47,6

Buocun, BD 20 mu/t, 20 mi/ra 18,6 20,1 32,5 14,5 6,2 40,3

TMT/, BCK 6,0 n/t +

Orrrimo, K7 0.5 1/ra 12,9 44.6 61,9 8,2 2,8 72,8

TMT/, BCK 3,0 i/t +

Mupkow, P 40 mu/T, 10 Mi/ra 10,3 25,6 375 91 3.6 65,8

HCP | 4,0 3,8 2,5
Xabaposckuii wounsp

Kontpons (6e3 06paboTkm) 23,2 - 21,8 - 6,9 -

Omot, BCK 0,6 a/T +

Orrrinvo, K2 0.5 s/ra 13,1 43,6 10,5 51,7 33 52,9

Cunknep, KC 0,6 /T +

Konocans [Ipo, KM 0,6 n/ra 11,3 >1.2 7.9 63,7 3,0 57,2

Hemosut, MD 1,2 /T +

Mucrepis, M2 1.2 /ra 9,8 57,7 8,8 59,5 2,6 62,3

Cranpgax Ton, KC 1,5 n/t +

IMukrop Axtus, KC 0,6 n/ra 12,2 47,5 9.9 43 LS 79,0

HCP 3,3 3,8 1,6

Ilpumeuanue. R — MTHTEHCUBHOCTB pa3BUTHs 3a00i1eBanms, b3 — 6nonorndeckas 3pPeKTUBHOCTD, * — TaHHBIC yYeTa,
MIPOBeICHHOTO B (pa3y nBeTeHus, ** — maHHBIC ydeTa, MPOBEIEeHHOTO B (hasy 600000pa30BaHMUsL.

Kopuesas cuctema pactenuii cou copra bars B
CpeIlHeM 3a rofibl UCCIIEJOBaHUH MopaXaiach KOpHe-
BbIMM THWISIMU B MEHBLIEH CTEIIEHH, YeM pPacTeHUs
copra UBan KapamanoB. OiHaKko cTpeccoBbI€ yCIIO-
BUs (0OJTBIIOE KOJIMYSCTBO OCAJIKOB M TIOHW KCHHBIH
TeMIlepaTypHblii (JOH) B Hauajie BEreTal[MOHHOTO
nepuofa B 2019-2020 rr. cipoBOIMpOBai pa3BUTHE
KOPHEBBIX THUJIEH Ha BBICOKOM ypoBHe. Jlyuiue Bcero
B 00pb0€E ¢ MUKONATOr€HaMH 0Ka3aJI0Ch COBMECTHOE
ucnonb3oBanue TMT/I, BCK ¢ HopMo#i npuMeHeHUs!
3,0 1/t u Lupkona, P ¢ Hopmoii mpumenenus 40 M/t
IpH TIPOTPaBINBAHUU ceMsiH (Oronorudeckas sddex-
THBHOCTB — 55,6 %). O6paboTka ceMsH XUMUYECKUM
npotpasureiem Makcum, KC ¢ Homol npumMeHeHHs
2,0 /T cnocoOcTBOBaja CHUKEHHUIO CTENIEHU pa3-
BUTHs 3a00JieBaHus B 1,9 paza 1o OTHOIICHUIO K
koHTpoio. Micnons3oBanue buocwuia, BO ¢ Hopmoit
npumenerus 20 mu/t u UmmyHorrogura, TAB ¢
HOpMOU MpuMeHeHus | Tab./T IMeo HAaMMEHBIITYIO
3G PEKTUBHOCTH U CHIIKAJIO Pa3BUTHE 3a00JICBaHUS
B cpeHeM Ha 3,9 ILII. 10 CPAaBHEHUIO C KOHTPOJIEM
(cm. Tabm. 2).

brnaronpusTHbIe U pa3BUTUS KOPHEBBIX THUJIEH
TIOTOJTHBIE YCIIOBHSI CKIIAIbIBAIIMCEH U B IOCEBAX COU
copra Xabaposckuii roomsap B 2022 u 2023 rt. B
CJIO’KMBIIUXCS YCIOBUAX BCE UCCIEyEMBbIE IIperna-
patbl 3¢ PEKTUBHO U JOCTOBEPHO CHIKAIH 3a00J1e-

BAaE€MOCTh PACTECHHUH COM JTAaHHBIM 3a00JIEBaHUEM B
cpenteM B 2,0 paza. Hanbonee akTHBHBIE 3aIlIUTHBIE
CBOMCTBA OTMEUYEHBI IPU NPUMEHEHUH MTPOTPABUTE-
a5 leno3ut, MO ¢ HopMoit npumenenus 1,2 n/ra,
KOTOPBIH 00ecreunBa CHUXKeHHe 3a001eBaeMOCTH
B CpEJIHEM 3a J1Ba rozia Ha 13,5 1.11. 10 CpaBHEHHIO C
KOHTpoJieM. D(PPEKTUBHOCTH OCTATBHBIX TTPOTPABH-
Teselt cocrapisia B cpenueM 47,4 % (cum. Tabdm. 2).
AHanu3 TaHHBIX OKa3aJl HAJIMYHE BbICOKOM
MH(PEKIMOHHON Harpy3ku Bo30yIuTeNIel KOPHEBBIX
THUJIEH coM B yCiIoBUsAX XabapoBckoro kpas. OreHka
3¢ GEKTUBHOCTH MPUMEHEHHS PA3INYHBIX CPE/ICTB
3aIIATHI ONPEICITIIIA, YTO MPEATIOCeBHAs 00paboTka
CEMsIH COM MO3BOJISIET CHU3UTH Pa3BUTHE KOPHEBBIX
rHuiei B 1,4-2,3 pa3a. XuMudeckue NpoTpaBUTENN
6omee cTaOuabHbI U 3((HEKTUBHO CIIPABISIOTCS C
MOJIaBJICHHEM pHU30C(epHON U ceMEeHHON NH(peK-
AW HAa paHHHX dTarnax oHroreHesa. [Ipenaparsr Ha
OMOJIOTNYECKOM OCHOBE, KAK B YUCTOM BHJIE, TaK
U B CMECH C XMMHYECKHUMH Ipernaparamu, TakKe
yAy4IIaau GUTOCaHUTAPHOE COCTOSIHUE TOCEBOB.
PxaBast IATHUCTOCTH HAYMHAET PAa3BUBATHCS
Ha CeMsI0JIbHBIX M IPOCTHIX JIUCThAX. 3aTeM Iepe-
XOIUT Ha TpoHUaTkle JIUCThA U Jajiee NOAHUMAETCS
BBEpX Mo pacteHuto. Haubonbiiero pazsutus u
pacmpocTpaHeHUs] CENTOPHO3 B YCIOBUSAX PErHo-
Ha JIOCTUraeT Npu OOMJIbHBIX OCAJIKaX, JHEBHBIX
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TeMIlepaTypax Bo3ayxa B npenenax 24,0-28,0 °C
W BBICOKOM OTHOCHTEJIBHOM BIIAJKHOCTH BO3IyXa.

I'maporepmuueckue ycioBus nepruosia Berera-
nuu 2016 1. He cmocoOCTBOBAM PA3BUTHIO CEIITO-
puo3a B noceBax cou copra Mean Kapamanos. B
2017-2018 rr. pa3zBuTHe 00JIC3HU HOCHIIO YMEPEH-
HBII XapaKTep ¥ B CPEAHEM 3a J[BA IO/Ia COCTABIISIO
15,5 %. Hannmyymumu 3aliuTHBIMU CBOMCTBaMH
00a1a’ny KOMIUIEKCHBIE CUCTEMBI 3alUThI, BKIIIO-
yaromue nporpasinubanue cemsH TMT]], BCK
¢ HopMo# mpuMeHeHus 6,0 J1/T ¢ nociaeayromeit
00paboTkoii pactenuii B gazy nBeteHus: OnTumo,
K9 B HOp™e npumenenus 0,5 11/ra 1 00paboTKy ce-
MmsH [{upkoHom, P B HOpMe mpumenenus 40 mut/T ¢
OTIPBICKMBaHMEM pacTeHUi B ¢a3y nsetenus Llup-
KoHOM, P ¢ HOpMmoii ipumenenus 10 mur/ra. JlanHbIe
3aIIUTHBIE TEXHOJIOTUU CHUKAJIU HUHTEHCUBHOCTh
pa3BUTHS CENTOPUO3HOM MATHUCTOCTH B 3,0 paza
10 OTHOIIEHHIO K KOHTPOJILHOMY BapuaHTy. bruomo-
rudeckas 3pQEeKTUBHOCTh OCTATIBHBIX N3y9aeMBbIX
CXEM 3alllMThl COM HaXOJWIach B mpesenax ot 20,6
10 53,9 % (cm. Tabun. 2).

Cpennuii 3a Tpu rojia UcciaeI0BaHUI YpOBEHb
pa3BUTHS PAKABOM MATHUCTOCTH B TIOCEBAX COHM COPTa
bBars cocrapmnsin 21,4 %, a MakCUMaIbHOTO Pa3BUTHS
(41,6 %) noctur B 2020 1. mpu ONArONPHUATHBIX IS
3TOr0 NOTOJHBIX ycI0BUsAX. COBMECTHOE MCIOIb30-
Banne TMTJI, BCK ¢ nopmoii npumenenus 6,0 1/t
JU1s1 00pabOTKU CeMsH ¢ Tocieayonel 0opadboTkoin
noceBoB B ¢a3y userenust Onrumo, KO B HOpme
0,5 n/ra, a Taxxe nporpaBnuBanue ceMsn TMT/,
BCK ¢ mopmoit npumenenns 3,0 1/t ¢ LlupkoHOM,
P ¢ Hopmotii mpumenenus 40 Mul/T U mociieayomee
onpeickuBanue pacrenuit llupkonom, P ¢ Hopmoit
npuMeHenus 10 mi/ra Obl10 HanboIee NePCIeKTUB-
HbIM. Cpennsist Guonoruueckas 3hHeKTUBHOCTD 3THX
cxeM cocranisiia mout 60,0 %. ObpaboTtka cemsiH
TMT/1, BCK ¢ Hop™moii mpumenenus 6,0 J1/T (3TajoH)
n Makcum, KC ¢ Hopmoii mpumeneHus 2,0 J1/T mo3Bo-
JIUJTH CHU3UTD 3a00J1€Ba€MOCTh CENTOPHO30M TOJIBKO
Ha 2,0 1 2,5 1.II. COOTBETCTBEHHO 110 OTHOIIICHHIO
K KOHTPOJIIO, TIOATOMY 3TOT MPUEM, KaK €IMHCTBEH-
HBII DJIEMEHT 3aIlMTHI IOCEBOB COM OT OOJIE3HEM,
SIBIISIETCS] HEJIOCTATOYHBIM (CM. Tabm. 2). Xopommit
addexT B 60ppbe ¢ cenToprno3om uMesna 0opadoTka
ceMstH (¢ HopMo# npuMeHeHus 40 MIT/T) U pacTeHUI
(c mHopmoit mpumenenus 10 mi/ra) [upkoHowm, P maxe
B CIIOKHBIX TUApOoTeEpMUYEcKUX ycnoBusx 2020 r.

IToBbINIEHHBIN TEMIIEPATYPHBII PEXKUM U JOCTA-
TOYHOE Koau4ecTBO Biaru B 2022 n 2023 rr. cno-
COOCTBOBAJIM MaCCOBOMY Pa3BUTHIO CENITOPHO3a B
MoceBax Cou copTra XabapoBckuit Ousp. bruomo-
ruyeckas 3pPeKTUBHOCTh U3y4aeMbIX KOMIUIEKCOB

3alIMTHI TOCEBOB COM OBLITa BBICOKOM U CTAOMIIHHOM
no roram. Hanbosnblee cHmkenue 3a001eBaeMOCTH
OTMeuYeHO Ipu 00padoTke ceMsH npenaparom Jlemno-
3ut, MD ¢ HOpMOi#i mpumeHeHus 1,2 1/T ¢ 00paboTKoH
pactenuit pynruuugom Mucrepus, MO ¢ Hopmoit
npuMernenus 1,2 11/ra, koropoe coctaBuio 13,0 ..
(cm. Tabm. 2).

JloxHas My4yHHUCTasl poca MOABIJISIETCS HA JIN-
CTBSIX COM OOBIYHO B Hadalie aBrycra npu ONTH-
MaJbHOW TeMIiepaTrype JiJIsi CHOPOHOLIEHUS Irpuda
18,0-20,0 °C 1 OTHOCUTENHLHOHN BIIAXKHOCTh BO3yXa
95,0-100,0 %. Haubonee 6maronpusiTHbIE YCIOBUS
OKpY KaroIlel cpe/Ibl 7Sl pa3BUTHS TIEPOHOCTIOPO3a
B rocesax cou copra VBan KapamaHOB c10KUIIUCh B
2017 r., KorIa HHTEHCUBHOCTh Pa3BUTHS 3a00JICBaHUS
npesbicuna 23,0 %, onHaKo CpeaHUH 3a TP roja
ypoBeHb pa3BuTHs 3aboneBanus coctaBui 11,0 %.
Haubonee BolpaskeHHbIE (PyHTULIUHBIE CBOICTBA
MPOTHUB TIEPOHOCIIOPO3a MPOSBUIIO MTPOTPABIUBAHNE
cemsiH TMT/I, BCK ¢ Hopmoit mpumeHenus 6,0 /T
U OTIPBICKMBAHKE PACTEHHI COU B (ha3y I[BETCHH
xumuueckuM ¢yHrumuaom Ontumo, KD ¢ Hop-
Moil npumenenus 0,5 n/ra. [Ipenapatsl Ha OcHOBE
NpUPOJIHBIX KOMIIOHEHTOB L{upkoH, P ¢ HOpMmoi
npumenenus 40 mur/t n 10 mu/ra u Oxcrpacou, XK
¢ HOpMOU puMeHeHust 2,0 JI, mpuMeHsIeMble IS
00paboTKU CEeMSIH M PaCTEHH, UMEJH PaKTUIECKU
OJIMHAKOBYIO 3(PPEKTUBHOCTh, KOTOPAsi B CPEIHEM
cocrasmia 58,6 % (cm. Tab. 2).

B nocesax cou copra bars B 2018-2020 rr. ne-
POHOCTIOPO3 PA3BUBAJICS C MHTEHCUBHOCTHIO OKOJIO
10,4 %. 3HaunTeNHEHOMY CHIKEHHIO 32001€Ba€MOCTH
pacTeHHii COM MEPOHOCTIOPOBBIMU IpHOaMu COCO0-
CTBOBAJIU T€ K€ CUCTEMBbI 3aLUTHBIX MEPOIPUATHIA,
KOTOpBI€ A(PPEKTUBHO OOPOIHCH U C CETITOPUO30M.
buonorndeckast 53 peKTUBHOCTD JaHHBIX CUCTEM 3a-
MIUTHI TIPOTUB MIEPOHOCTIOPO3a B CPETHEM COCTABIISIA
65,2 %. OyHKIIMOHATIBHOCTD MPETapaToB OHOIOTH-
YECKOr0 MPOUCXOKACHUS ITPU YMEPEHHOM Pa3BUTHU
MEPOHOCIIOPOBBIX T'PUOOB ObLIA BhIIIE ATATIOHHOTO
npotpasutens. Hanbomnbiiee pyHrununHoe aeiicterue
3a TOJIbI MCCIIEZIOBAHUH MOKa3aja KOMILJIEKCHast 00-
paboTka ceMsH U pacTeHui npenaparamu Hytpu
@aiit, PK, buocnn, BO u UMmmyHnonmtodut, TAB.

B ruaporepmuueckux ycnosusix 20222023 rr.
CTENEHb PAa3BUTHUS IEPOHOCIIOPO3a B MOCEBAX COU
XabapoBckuii IOOUIISP B CpeTHEM 3a JIBa Tojia ObLia
noutu 7,0 %. [IpenapaTel Ha XUMUYECKON OCHOBE
MIPOSIBIISUTA BBICOKME M CTa0MIIbHBIE (DyHTUITUIHBIE
cBoiictBa. Hanbosee 3¢ GeKTHBHBIM 0Ka3a0Ch MpH-
Menenne Crangak Ton, KC ¢ HopMoit npruMeHeHus
1,5 n/T B xauecTBe npoTpaButess U [Tukrop AKTUB,
KC ¢ Hopmoit mpumenenns 0,6 n/ra ayist 06paboT-
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KU BETETUPYIOIINX PACTCHUH, ypOBEHb Pa3BUTHS
3a0oneBanus ObUT B 4,6 paza HUXKE, 4eM B KOHTPO-
ne. buonoruueckas 3¢ (heKTUBHOCTD IPYTHX CXEM
3allUTHI B CPEIHEM HaXoAwIach Ha ypoBHe 57,5 %
(cm. Tabm. 2).

CrnenyeT OTMETHUTBH, UTO Mpenaparsl OMOIOTH-
YeCKOW MPUPOJIBI HE YCTYTAIOT, a B PS/IC CIIy4aeB U
MPEBOCXONAT 1O AP (HEKTUBHOCTH CUHTETUYECKUE
(byHrUIHIBL, 0COOCHHO B OTHOLIEHHUH MIPEIOTBpalIle-
HUSI PaCIPOCTPAHEHHS JINCTOCTEOIEBBIX TATOTCHOB
B cou. [loaTomy 1ienecoobpazHo ux UCMOIbL30BaHNE
B CMECAX C XUMHUYECKUMH (QYHTUIIUIAMHU, a TAaKXKe B
HEKOTOPBIX CIYYasx U CAMOCTOSTEIEHO B KOMILIEKC-
HBIX MEPONPUATHIX 110 3aIUTE PACTCHHH.

BbIBO/Ibl

1. Hanbonee 3¢hekTnBHBIM TpreMoM B 60pbhe
C CEMEHHOM M MOYBEHHOW MH(EKIHEl B moceBax
coM sBIsAeTCsl 00pabOTKa CEeMsH Mepe]] I0CEBOM
XMUMHUYECKUMH TPOTPABUTEISIMUA. YPOBEHb Pa3BUTHS
3a00JIeBaHMI PH MCIIOIB30BAHUM 3THX IIPENapaToB
CHU3WICS B MEpUOJ] LIBETEHU 11ouTH B 2,0 pasa no
CPaBHEHMIO C KOHTPOJIbHBIM BapraHTOM. Bxitoue-
HUE B CUCTEMY 3alllUThl KyJIbTYpbl IIpenapaToB Ha

61OJIOTNYECKOM OCHOBE 0Ka3an0ch 3((HEeKTUBHBIM U
o0ecrieunio CHIKeHHE 3a0071eBaeMOCTH B CPEAHEM
10 BapyaHTaM onbITa Ha 9,6 1.1.

2. B ycnoBusix pernoHa Haubosee pe3yasTaTHB-
HBIMU U CTAOMJIBHBIMU SIBJISIFOTCSI CUCTEMBbI 3aIIUThI
C KOMIUIEKCHBIM HUCIIOJIb30BaHUEM JIJIs IPOTPABIIU-
BaHUs ceMsH Jlerno3ut, MO ¢ HOpMOI TPUMEHEHUS
1,2 11/t ¢ 06paboTKoit pacTeHnit pyHrummIoM Mu-
crepusi, MO ¢ Hopmoii mpumeHenus 1,2 ji/ra, TMT,
BCK ¢ mopmoii npumenenus 3,0 /T ¢ Lupkorowm,
P ¢ nopmoii npumenenus 40 Mii/T U ocienyoiee
onpsickuBanue pactreHuil Llupkonom, P ¢ Hopmoii
npumeHenus 10 mi/ra, TMT]I, BCK ¢ Hopmoii npu-
mereHus 6,0 JI/T 1711 00pabOTKH CeMSH C TTOCIENyT0-
mieit 00paboTKoif moceBoB B (ha3y nBeTeHus OnTUMO,
KD B HOopMme 0,5 11/ra, a Takxe Ouocpencts LupkoH,
P Dxcrpacon, XK u Hytpu-®aiit, PK.

3. B 6opsbe ¢ mepoHOCIOpPO30M HamboIee
3¢ dexTuBHBI OBUIN TE K€ CUCTEMBI 3aIIUTHBIX
MEpONPUATHH, KOTOpBIE 3P (HEKTUBHO MOAABISITH
CEeITopHro3, ¢ OMoIOornyecKoit 3PPEeKTUBHOCTHIO,
npessbiatonieit 65,0 %. OqHako npenaparsl Ha 61o-
JIOTMYECKOM ocHOBE OoJiee ()yHKIMOHATIbHBI B TOJIbI
C YMEPEHHBIM Pa3BUTHEM MIEPOHOCTIOPOBBIX TPHOOB,
a B yCJIOBHSIX MaCCOBOTO Pa3BUTHSA 3a00JI€BaHUS UX
3¢ (HEeKTUBHOCTH CHIKAJIACh.
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BUOKOHTPOJIb TPUBHBIX BOJIE3HEN YEPHOI CMOPO/IUHBI
C UCITIOJIB3OBAHUEM MUKPOOPI'AHU3MOB B YCJIOBUAX CUBUPH

T.B. llInarosa, M.B. llITeprmmuc, A.C. Ko3nosa
Hosocubupckuii 2cocyoapcmeennsiti acpaprviil yHugepcumem, Hosocubupck, Poccus
E-mail: Anastasiakozlova970711@ya.ru

Jas uurupoBanus: [[Inamosa T.B., [LImepruuc M.B., Koznoséa A.C. BHOKOHTPOJIb TPUOHBIX OOJIe3HEH YepHOit
CMOPOJIVHBI C UCTIONB30BaHUEM MUKPOOPTraHu3MoB B ycnosusax Cubupu / Bectank HIAY (HoBocubupckwuii To-
CYIapCTBEHHBIN arpapHbiil yauBepcuteT). — 2025. — Ne 1(74). — C. 112-119. — DOI 10.31677/2072-6724-2025-
74-1-112-119.

KuaroueBble ciioBa: yepHas cMopoanHa, Septoria ribis, Gloeosporium ribis, MUKpOOHbIE cMecH, OHOKOHTPOJIb,
6uonorunueckasi 3pPEeKTUBHOCTb.

Pedepar. B pabome npusedenvi pesynsmamul nouesvix Uccie008anull IKCNEPUMEHMANbHO20 buonpenapa-
ma @umon 26.82, ¢ cocmag Komopo2o 6x00am paziuunslie Wmammsl cnopoobpasyowux bakmepuii. Bacillus
amyloliquefaciens BKIIM B-10642, Bacillus licheniformis BKIIM B-10562, Bacillus subtilis BKIIM B-10641,
Hemamogaeoguvle epudwt Arthrobotrys oligospora BKIIM F-1141 u Duddingtonia flagrans BKM F-2574, a max-
Jrce IHmMomMonamozenHulll epud Beauveria bassiana 6 cpasnenuu ¢ buonpenapamom @umon 8.67, komopbwiil co-
Oepoicum cnoposyto buomaccy bakmeputi Bacillus subtilis wumavm BKIIM B-10641, Bacillus amyloliquefaciens
wmamm BKIIM B-10642 u Bacillus amyloliquefaciens wumavim BKIIM B-10643, npomug epubHuvix 3a60oneganuii
uepHoll cMopooutvl — anmpakuosa (Gloeosporium ribis Mont. Et Desm.) u cenmopuo3sa (Septoria ribis Desm.).
Konyenmpayus: cmeceii cocmasnsina 10° KOE/mn. B kauecmee xumuueckoeo smanoua ucnonvsosanu Tonaz 6
0,1%-11 xonyenmpayuu. [posedennvie ucciedo8anus NOKA3ANU CHUICEHUE NOPAIHCEHHOCU TUCNbES CMOPOOUHBI
npu UCNONL308aHUU buonpenapamos npakmuyecku 6 3 paza bonee uem uepesz Mecsy nocie ux NPUMeHeHus 6 om-
HOuleHuU cenmopuo3a u anmpakrosa. buonocuyeckas s¢pgpexmusnocms buonpenapamos @umon 26.82 u dumon
8.67 6 omnowenuu cenmopuosa oocmueana 64 % 6 2017-2018 ez. u 83 % 6 2019 2., 6 omuowenuu aHmpaxHosa
62017 2. — 54,5 % 2. u 6 2018-2019 ze. — 71-81% 6onee yem yepesz mecay nocie ux npumenenus. Hcnonvzosanue
OGHHBIX NPENnapamos No360JUN0 8 medeHue OUMENTbHO20 NepUuo0d COepIHCUBAMDb pazeumue SpUOHbIX 3a001e8aHUll
YepHOLU CMOPOOUHDL, YMO NOKA3bIEAEM NEPCNEKMUBHOCHb DUONIOSUHECKO20 KOHMPOTA CENMOpUo3a U AHMpPaKHO3d
amoti Kynomypsl 8 yeaosusax Cubupu. Ilpu smom ciedyem umems 6 6udy, umo @umon 26.82 cocmoum u3 6onvuie2o
YUCNIa UHESPEOUEeHMO8, 8KII0YAs HeMamogazosble 2pubvl, u e2o boiee YeniecoodPazHO NPUMEHAMb HA NOCAOKAX
CMOPOOUHBL 8 NPUCYIMCMBUU PUMONAPAZUMUYECKUX HEMAMOO.

BIOCONTROL OF BLACK CURRANT DISEASES USING MICROORGANISMS
UNDER SIBERIAN CONDITIONS

T.V. Shpatova, M.V. Shternshis, A.S. Kozlova
Novosibirsk State Agrarian University, Novosibirsk, Russia
E-mail: Anastasiakozlova970711@ya.ru

Keywords: black currant, Septoria ribis, Gloeosporium ribis, microbial mixtures, biocontrol, biological
effectiveness.

Abstract. The study presents the results of field trials of the experimental biopreparation Fitop 26.82,
which contains various strains of spore-forming bacteria: Bacillus amyloliquefaciens VKPM B-10642, Bacillus
licheniformis VKPM B-10562, Bacillus subtilis VKPM B-10641, nematophagous fungi Arthrobotrys oligospora
VKPM F-1141 and Duddingtonia flagrans VKM F-2574, as well as the entomopathogenic fungus Beauveria
bassiana. This is compared with Fitop 8.67, which includes the spore biomass of bacteria Bacillus subtilis strain
VKPM B-10641, Bacillus amyloliquefaciens strain VKPM B-10642 and Bacillus amyloliquefaciens strain VKPM
V-10643, against fungal diseases of black currant such as anthracnose (Gloeosporium ribis Mont. et Desm.) and
septoria leaf spot (Septoria ribis Desm.). The concentration of the mixtures was 105 CFU/ml. Topaz at 0.1 %
concentration was used as a chemical standard. The conducted research demonstrated a nearly threefold reduction
in the incidence of blackcurrant leaves when using biopreparations more than a month after their application for
both septoria and anthracnose. The biological effectiveness of the experimental preparation Fitop 26.82 and
Fitop 8.67 reached 64 % in 2017-2018 and 83 % in 2019 for septoria, for anthracnose this value was 71-81
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% and 54,5 % for Fitop 26.82 and Fitop 8.67, accordingly, in 2017, and in 2018-2019 more than one month
after application. Application of these biopreparations prolonged suppression of fungal disease development,
highlighting the potential for their biological control under Siberian conditions. It should be noted that Fitop
26.82 consists of more ingredients including nematophagous fungi. Consequently, it would be more appropriate to
use this preparation in the presence of phytonematodes in the field.

CMoponrHa yepHasi U3BECTHA KaK Of[Ha U3 ca-
MBIX PaCIPOCTPAHEHHBIX SATOAHBIX KYJIBTYpP B OTE€UE-
CTBEHHOM U 3apyOekHOM canoBoacTse [1, 2]. Ona
TMIOJTb3yeTCsl OOJBILION MOMYIISIPHOCTBIO Oiaronaps He
TOJILKO BBICOKOW MPOIYKTUBHOCTH, CKOPOIIIIOAHO-
CTH, HENPUXOTIUBOCTH BO3/ICIIBIBAHHS, HO U B CBSI3U
C BBICOKHMM COJIEpKAaHUEM IIEHHBIX JJIs YeI0BeKa
coenuHeHUH (0co0eHHO BuTaMuHa C, P aKTHBHBIX
coenuHenuit u ap.) [3]. Aroasl naHHO#N KyJIBTYpHI
XOPOIIO XPAHATCS MPU OTPULIATENIBHBIX TEMIepa-
Typax, 4TO JaeT BO3MOXXHOCTb yIIOTPEOIATh UX U B
3UMHUI niepuoy. JINCThs YepHOW CMOPOUHBI TAKKE
MIPE/ICTABISAIOT HHTEPEC B KAYECTBE UCTOYHHKA pac-
TUTEJLHOTO ChIPbs JJIs MUILIEBOMU, MapPproMepHO U
(hapmaleBTUYECKON MPOMBIIIIEHHOCTH Oiaroaaps
COZIEp’KAHUIO IIMPOKOTO KOMIUIEKCa OHOIOTUYECKU
AKTHBHBIX COCIMHEHHH, 00J1aJal0IINX BEICOKOM aH-
TUOKCUJIAHTHOM aKTUBHOCTHIO [4, 5].

BwmecTe ¢ Tem rpubHBIe 3a0051€BaHUS CIIOCOOHBI
HaHECTH 3HAYUTEIHHBIA yIIepO TaHHOH KyJIbType.
OIHIMY U3 IMPOKO PACIIPOCTPAHEHHBIX U BPEJOHOC-
HBIX 3200JI€BaHII CMOPO/IMHBI SIBJISIFOTCS CETITOPHO3
(Septoria ribis Desm.) u antpakno3 (Gloeosporium
ribis (Lib) Mont. et Desm), koTopble criocOOHBI 3Ha-
YUTEJIbHO CHU3UTH MPOAYKTUBHOCTh PACTCHUN HE
TOJIBKO B TEKYIIIEM IOy, HO ¥ BIMSIOT Ha MOTEHLIMAI
ypokast Oyayuiero rona [6, 7].

XuMHuyeckue QyHTHIHIbI TTOKAa OCTAI0TCS Of1-
HUMH U3 OCHOBHBIX CpeICTB 00phOBI ¢ 3a0051eBa-
HUsIMU pacTeHuil. OgHAaKO yBeJIMUEHUE UHTEpeca
noTpeduTeNei K SKOJIOTHYECKN YACTON MPOAYKIIUN
Y OTIaceHUsI 10 TIOBOY O€30MacHOCTH JIJIS YeJIOBEKa
1 OKpYXKalomleil cpebl MPUBEIN K OTPAaHUICHHIO
KCIIONIb30BaHUS TIECTUIINIOB B PA3HBIX CTpaHax [8—
10]. 9TO BO3MOXKHO 3a CUET pOCTa UCCIIECIOBAHUI,
HalpaBJICHHBIX Ha OUCK O€30MAaCHBIX U aJIbTepHA-
THBHBIX CPEJICTB 3aLUThl PACTCHUI, CPEAN KOTOPBIX
B HacTosLIee BpeMs 0co00€ 3HaYeHUE MPUAAeTCs
HCIIOJIb30BAHUIO OMOJIOTHYECKUX, O0eCcIeurnBaro-
X COXPAHEHUE MPUPOTHBIX KOMIUIEKCOB HKHUBBIX
opranusmos [11-13].

HIMeHHO 3K0JI0THYECKUE aCTIeKThl TIPUMEHEHUS
OMOJIOTUYECKUX MTPETapaToB MPUOOPETAIOT 0COOYIO
3HAYMMOCTh B HacTosmiee Bpems. Ho nx OGuomoru-
YECKYI0 M SKOJIIOTUIECKYIO dPPEKTUBHOCTD, a 3HA-
YUT U SKOHOMUYECKYIO [IEHHOCTh, BO MHOTOM OyIyT
OIIPEEIISATh YCIOBHS JCHCTBUS TOJIE3HBIX areHTOB
OMOKOHTPOIIA, (ha3bl Pa3BUTHS LIEIEBBIX OOBEKTOB
U NIEPCUCTEHTHOCTH B CIIEHU(DUUECKHUX yCIOBUAX
OKpYKarouen cpesl.

Pemenne skonornyeckux mpooiem B CETbCKOM
XO03s11ICTBE HEPA3pPBIBHO CBA3aHO C PACIIUPEHUEM
CIEKTpa NPUMEHSIEMBbIX OMOJIOTUYECKUX CPECTB,
BeAylIasi poJib CPEIU KOTOPBIX MPUHAMICKUT MU-
KpOOHMOIOTMYECKUM Tpernaparam (OaKTepraibHbIM,
BUPYCHBIM, TPHOHBIM U JIp.), B COCTaB KOTOPBIX BXO-
JISIT )KUBBIE MUKPOOPTraHU3MbI M BbIpabaThIBaeMble
MMH TPOIYKThI METAa0ONU3Ma /TSl CHIDKeHUS yIepoa,
HAHOCHMOTO KYyJIBTYpPHBIM PACTEHHSIM BPEIUTEIIMHI
u 6osne3nsamu [14-16].

Hapsiny ¢ nnmurensHOCTBIO U 3()(HEKTUBHOCTHIO
JeHUCTBUS OMOIOTHYECKUX OPTaHM3MOB H TIPOLYKTOB
UX KHU3HENEATSIbHOCTA OMOIIOTHYECKUE CPENICTBA
3alIUThl PACTEHUI YKOHOMUYECKH 1IeNI€CO00Pa3HBL,
YTO SIBJIETCS] HEMAJIOBaKHBIM ITOKa3aTesleM I UX
MpUMEHEHUs B pousBoactse [17].

e uccnaenoBaHus — M3y4SHUE BIUSHUS HKC-
HepUMEHTaJIbHBIX OMONpenapaTroB Ha OCHOBE OHO-
areHToB OakTepHalbHON U rpUOHOI IPUPOIBI HA
MOPaKEHHOCTh TPHOHBIMU 3a00JICBaHUSAME PACTCHUI
CMOPOJIUHBI.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

HccnenoBanust NpOBOIMIIN B TPOU3BOICTBEHHBIX
HACaX/ICHUSX YEPHOU CMOPOJIMHEI B CEIIbCKOXO03SIH-
ctBeHHOH aptenu «Caapl Cubupu» HoBocubOupckoit
ob6mactu B 2017-2019 rr. OnbITHBIN y4acToOK pac-
MIOJIOKEH B MOJI30HE IPEHUPOBAHHOM JIECOCTEIH
[TpnoOss, mousa cepas necHas. Cpoku 00paboTKH
OTIPEIETISIITN TIPH TIOSBICHUH TIEPBBIX CUMIITOMOB
6one3neil. OOBbEKTaMM MCCIIEIOBAHUS ABIISIINCH:
pacTeHus 4epHoi cMopoauHbl copta Codmsi; cer-
Topro3 (Bo30ymuTens — rpud Septoria ribis Desm.,
Deuteromycetes, Sphaeropsidales), antpakHo3
(Bo3Oynutenb — rpub Gloeosporium ribis Mont. Et
Desm., Coelomycetes, Melanconiales); skcriepuMeH-
TaJlbHBIN Ononpenapat @uton 26.82 B cpaBHCHHUH
¢ @uron 8.67 (maHHbIe penaparsl pa3padboTaHbl U
npenocrasiensl OO0 HII® «Mccnenoparenbckuii
ueHTp» (Haykorpaza Komnbuoso, HoBocubupckas 06-
nacth). buonpenapar ®uron 26.82 npencrasiser
€000 MUKPOOHYIO CMECh, COCTOSIILYIO U3 OaKTepuit
Bacillus amyloliquefaciens BKIIM B-10642, Bacil-
lus licheniformis BKIIM B-10562, Bacillus subtilis
BKIIM B-10641, nematodaroBsix rpudoB Arthro-
botrys oligospora BKIIM F-1141 u Duddingtonia
flagrans BKM F-2574, a Tax)ke SHTOMOIIaTOT€HHOTO
rpuba Beauveria bassiana. Konuenrparus cmecu 10°
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KOE/mn. buonpenapar ®@urorn 8.67 conepxur cro-
poByto buomaccy Gakrepuii Bacillus subtilis mramm
BKIIM B-10641, Bacillus amyloliquefaciens mramMmm
BKIIM B-10642 wu Bacillus amyloliquefaciens
mramM BKIIM B-10643. KonuenTparusi cMeceit
10°KOE/mn. B kauecTBe XMMHYECKOTO 3TalIOHA HC-
nonb3oBasn Tomnas B 0,1%-#1 KOHIIEHTpaIuu.
CyMMa 0caJiKoB 3a BEreTallMOHHbBIA NEPUOJ
YEpHOU CMOPOAMHBI ¢ Mast IO ceHTA0pb B 2017 1.
coctasisiia 329 mm (115 % OT HOpMBI, MOBBIILICHHAS
BIQXXHOCTH), B 2018 . — 298 MM (113 % oT HOpMBI,
TIOBBIIIIEHHAS BIAXKHOCTH), B 2019 . — 263 MM ocan-
koB (100 % — HOpManTbHOE yBIIAKHEHHE). TeMmepa-
Typa npesbitiana Hopmy B 2017 1. (14,4 °C)na 1 °C,
B 2018 1. 6buta HIke HOpMBI (14,7 °C) Ha 0,3 °C,
B 2019 r. — npesbiana Hopmy (14,7 °C) na 0,4 °C.
Cxema omnbITa BKJIIOYasla YeThlpe BapUaHTa:
KOHTpOJIb (6e3 00paboTku), dutom 26.82, duton
8.67 n xummnueckuit pynrumua Tomnaz, K3 0,1 %.
[MoBropHOCTH 4- KparHast. [Lnomans aessHku — 10 M2,
Pa3menienne moBTOpHOCTEN PEHIOMU3UPOBAHHOE.
Pacxon paboueit sxuakoctu 500 ni/ra. Ilopaxxenue

JUCTHEB CMOPOIUHBI CENTOPHO30M M aHTPAKHO30M
YUYUTBHIBAIIU 1O u3BecTHOM mikaie [18]. JeicTBue
OuornpernapaToB OLIEHUBAJIH 110 ITOKA3aTeI0 pas-
ButHs Oose3nu (%) B CpaBHEHHUH C KOHTPOJIEM U
paccYUTHIBAIM OMOJIOTHYECKYIO 3P (HEKTUBHOCTb.
Craructuyeckyro 00paboTKy TaHHBIX MPOBOIAMIIN
METOJIOM JIMCIIEPCHOHHOTO aHAJIN3a C UCIIOIh30Ba-
HHEM IaKeTa MPUKIAJIHBIX IporpamMM Snedecor amst
Windows [19].

PE3VJIBTATHI HCCJENOBAHUI M X
OBCYXJEHUE

B 2017 r. uepe3 aBe Henenu mocie o0padboTKu
6uonpenaparamu @urorn 8.67 u duron 26.82 otme-
YEeHO CHWKEHHE TOPaKEHHOCTH JINCTHEB CMOPOIU-
HbI cenTopuo3oM B 1,5 u 3,5 pa3za cOOTBETCTBEHHO
OTHOCUTENBHO KOHTpoJIsL. [Tpu 3TOM GHonornueckas
3P PeKTUBHOCTH OUOTIPENapaToB B OTHOILICHUHU CeTl-
TOPHO3a CMOPOAMHBI ITpH TprMeHeHur Puron 26.82
cocraBuia 71,4 %, a B cimydae @uron 8.67 — 47,6 %
(Tabm. 1).

Tabnuya 1

Bansaue ®uton 26.82 u ®urton 8.67 Ha 0CHOBE Pa3JINYHBIX cMecell 0MO0AreHTOB HA MOPAKEHHOCTh PACTeHN
YepHoii cMOPOAUHBI cenTopuo3oM (copt Muaa) (2017-2019 rr.)
The influence of Fitop 26.82 and Fitop 8.67 based on various mixtures of bioagents on the infestation of blackcur-
rant plants with septoria (Mila variety) (2017-2019)

PaszButue 6onesnn, % buonoruueckas 3phekTuBHOCTD, %
IIpenapar Ton . UYetsipe He- | Konen Bere- | [IBe nenenu | Uetsipe He- KoHelL Bere-
crte 06paBoTKH JIeJIH TOCIIe Taluu nocye odpa- | ey mnocie -
00paboTku 00TKH 00paboTku
Kontpons
(6e3 £6pa60n<1/1) 4.2 10.9 16,9
®uTorn 26.82 2017 1,2% 4,9* 7,9% 71,4 55,0 53,3
®wurorm 8.67 2,8% 3,9% 6,8% 47,6 64,2 59,8
Tonaz 0,5* 1,9* 5,1% 88,1 82,6 69,8
HCPM no npenapamam = 0,6 %; HCP05 no cpokam = 0,5
Kontpoms (6e3 00- 71 77 16.6
paboTKH) ’ ’ ’
®duror 26.82 2018 1,3* 2,0% 5,0% 81,7 74,0 69,9
®wurorm 8.67 1,4* 1,3* 5,8% 80,3 83,1 67,5
Tomnaz 0,9* 1,0* 4,1% 87,3 87,0 74,7
HCPM no npenapamam = 0,4 %; HCPM no cpokam = 0,4
Kontpons
(6e3 §6p360TKI/I) 45 39 15,6
®duror 26.82 2019 1,3* 2,4% 4,9* 71,1 59,3 68,6
®wurorm 8.67 1,5% 2,1* 4,6* 66,7 64,4 70,5
Tomnaz 0,7* 0,9* 3,3*% 84,4 84,7 78,8
HCP05 no npenapamam = 0,2; HCP05 no cpoxkam = 0,2

*Pa3nuuust ¢ KOHTPOJIEM CTaTHCTUYECKH A0CcTOBepHEI (p < 0,05).
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UYepes ueTpIpe HeleNn MOPaKeHHOCTh B KOHTPO-
JIe IPO0IDKAa BO3PacTaTh, OJHAKO O] BIUSTHUEM
®wuton 26.82 u uron 8.67 cokpaTriiach COOTBET-
CTBEHHO B 2,2 1 2,8 pa3a OTHOCUTEJIILHO KOHTPOJIS,
YTO BBIPAXKAJIOCh B TIOKa3arelie pa3BUTHUS OOJIC3HU
(cMm. Tabm. 1). buonorndeckas 3pHeKTUBHOCTH MPH-
Mmenenusa @uron 26.82 gocturana 55 %, durton
8.67 — 64,2 % u xumudeckoro ¢pyHrummaa — 82,6 %.

K koHIly BereTanmu TCHASHIINS 110 CHUKCHHIO
pa3BuTus 00JIE3HU MPHU MPUMEHEHUH MIPETapaToB Ha
OCHOBE CMECH OMOareHTOB MPOI0JKaIa COXPaHITh-
csi. OTMEUEHO CHIDKEHHE Pa3BUTHUS CENTOPHUO3a MO/
piusgHueM Ouron 26.82 u Guron 8.67 B 2,1-2,5 paza
OTHOCHTEIHHO KOHTPOJIs. [Ipr 3TOM 3HaUNTENbHBIX

M3MEHEHU Omonorndeckor 2p¢HeKTUBHOCTH ONO-
MpernapaToB B CPABHEHUU C TPEIBIIYIIINM CPOKOM
HE BBISBIICHO.

B 2018 1. uepes nBe Henenn pa3BUTHE CETTO-
pHO3a JMCTHEB YEPHOU CMOPOIAMHBI TIO]T IEHCTBHEM
®dwurorn 26.82 u duton 8.67 cokpatuiiocs B 5,5 u
5 pa3a COOTBETCTBEHHO OTHOCUTEIHHO KOHTPOJIS.
Buonorunueckas 3ppeKTUBHOCTH IPUMEHEHUS OMO-
NpenapaToB B 3HAYUTEIbHON CTETIEHH OTIMYAIach OT
s dextuBHocTH B 2017 1. (Tabmn. 2). [Tox BnusiHrEM
000ux OHMoMpernaparoB Ha OCHOBE cMecel Oroa-
reHTOB oHa gocturana 81,7 %, 4To mpubIMKeHo K
pe3ynbTraraM 3aluTHOTO JIEUCTBUS XUMHUECKOTO
¢ynrummna — 87,3 %.

Tabnuya 2

Bansinue ®@urton 26.82 u ®@uton 8.67 Ha 0OCHOBe Pa3IMYHBIX cMeceii 0M0areHTOB HA MOPAaKEeHHOCTHh PacTeHHi
YepHOii CMOPOIUHBI AHTPaKHO30M (copT Muuia) (2017-2019 rr.)
The influence of Fitop 26.82 and Fitop 8.67 based on various mixtures of bioagents on the infestation of blackcur-
rant plants with anthracnose (Mila variety) (2017-2019)

Paspurue 6onesnu, % Buonornueckas apdexkruBHOCTE, %
Ipenapar Ton | ABe nemenu | Yernipe He- | Konen Bere- | [IBe nenenu | Yetnipe He- | Konen Bere-
mocie obpa- | IeNn mocie Talun mocie obpa- | ey mocie Taluu
O6oTKH 00paboTkn 6oTKH 00paboTkn

Kontpons

(6e3 06paboTKM) 32 10,1 202

®wuror 26.82 2017 1,1* 4,6* 10,8%* 78,8 54,5 46,5
®duromn 8.67 2,1%* 5,5% 11,9* 59,6 45,5 41,1
Tomaz 1,3% 2,1% 7,1% 75,0 79,2 64,9

HCP  no npenapamam = 0,6 %, HCP  no cpoxam = 0,6

KonTpons

(6e3 0bpaboTkm) 10,5 12,7 21,7

®dwuromn 26.82 2018 2,0% 3,1%* 7,6% 81,0 75,6 65,0
®urorm 8.67 1,6* 2,4* 5,2% 84,8 81,1 76,0
Tomaz 0,8%* 1,1* 54% 92,4 91,3 75,1

HCP, no npenapamam = 0,5 %, HCP ; no cpoxam = 0,5

KonTtpons

(6e3 06paboTKM) 6,9 93 18,2

®dwuromn 26.82 2019 2,0% 3,3*% 6,7* 71,0 64,5 63,2
®urorm 8.67 1,6* 2,7* 5,9% 76,8 71,0 67,6
Tomaz 1,1* 1,4* 4,4%* 84,1 84,9 75,8

HCP , o npenaparam = 0,4; HCP . no cpokam = 0,3

*Pazmiuaus ¢ KOHTPOJIEM CTaTHCTHIECKH A0cToBepHE (p < 0,05).

[Topa’keHHOCTB TMCTHEB CENTOPHUO30M UYepe3
YeThIpe HEJIETN B KOHTPOJIE HE3HAYNUTEIBHO BO3pOcia
B CPaBHEHUH C NPeAbITyIIUM cpokoM. [lox BausHrEM
®wurom 26.82 pa3BuTHe 00JIC3HN COKPATUIIOCH B 3,8
pasa u B 5,9 nipu ucnonb3oBanuu @utomn .67 (cM.
Tabin. 1). buonpenaparsl npoAokKaIl OKa3bIBaTh
MIPOJIOHTUPOBAHHOE 3alIUTHOE AelicTBUe. buonoru-
yeckas 3¢ pexTuBHOCTS NpuMeHeHus duron 26.82

coctaBuia 74 %, ®uron 8.67 — 83,1 %, yBenuueHue
3aMTHOTO NelcTBus Omonpenapara durom 8.67
00ycaBIMBaeTCsl HU3KOI NOPaKEHHOCTHIO JICTHEB
CMOPOJIMHBI 3200/I€BaHUEM H3-3a MAJIOTO KOJINYECTBA
0CaJIKOB, BBINTABIINX B MIEPBYIO M BTOPYIO ACKaIbI
Mecslla, OJJHAKO pa3yinuus ¢ npenaparom duron
26.82 OblIM CTaTUCTUYECKU HE3HAYMMBbI, HECMOTPS
Ha He3HAYUTEIbHOE CHUKEHHE 3aIUTHOTO JEUCTBUS
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9TOTO MpenapaTa Ha YeTBEPTYIO HEIIENIO MOCIe ero
MIPUMEHEHHUS B HACAXKICHUSIX CMOPOIUHBI.

K xoH1y Bereranum nopaxxeHHOCTb JIUCTHEB
CMOPOAMHBI CENTOPHO30M B KOHTPOJIE BO3POCIIA 10
16,6 %, omHako Ouonpenaparhl MPOIOKAIM OKa3bl-
BaTh [IPOJIOHTUPOBAHHOE 3aIIUTHOE AeicTBue. [log
piusineM duton 26.82 u durton §.67 oTMedeHO
CHUYKEHHUE MOPaXKEeHHOCTH CENTOPHO30M JINCTHEB
CcMOponuHBI B 2,9 1 3,3 pa3za COOTBETCTBEHHO B CpaB-
HEHHH C KOHTpoJieM. buonornueckas sppexkrus-
HOCTh IPUMEHEHHsI 000MX MpernapaToB Ha OCHOBE
cMecel OnoareHToB MeXx 1y co0oi B 3HaUNTEIbHON
CTEIICH! HEe OTInNYanachk u mocturaia 69,9 %, daro
npUOIIKEHO K 3()h(HEKTUBHOCTH XMMHUYECKOTO 3Ta-
nona — 74,7 %.

B 2019 r. uepe3 aBe Hemenu 1Mo BAUSHUAEM OHO-
npenapara Ouron 26.82 mopakeHHOCTh JTUCTHEB
CMOpPOJIMHBI CENTOPHUO30M COKpaTmiiack B 3,5 pasa,
®uton 8.67 — B 3 paza OTHOCUTEJIBHO KOHTPOJIS.
Bbuonornyeckas 3¢ppexruBHOCTS MpuMeHeHHs durorn
8.67 u ®uton 26.82 3a 3TOT CpoK cocTaBuia 66,7
u 71,1 % coOTBETCTBEHHO, UTO, BEPOATHO, CBSI3aHO
C HU3KOU MOPaKE€HHOCTHIO JINCTHEB CMOPOJIUHBI
CEINTOPHUO30M, KOTOPasi MPOSBISIACH C 3aMeIJICH-
HBIM YBEJIMYEHHUEM B CBSI3H C MAJIBIM KOJIMYECTBOM
0CaJIKOB, BBITIABIINX B UIOHE, 1 HEPABHOMEPHBIM
YBJIa)KHEHUEM B HIOJIE.

Yepes ueTbIpe HelesIn MOPAKEHHOCTh B KOHTPO-
JIe HE3HAUUTEIbHO Bo3pocia. OIHaKo MO/ BIMSHUEM
OuornpenaparoB pa3BUTHE 3a001€BaHUs COKpallia-
Jock: B 2,4 pasa noj AeiictBuem ®dutomn 26.82 1 B
2,8 paza nst duton 8.67 OTHOCUTEILHO KOHTPOJIS
(cM. Tabn. 1). Ha yeTBeptyto Henemto nocie 00-
paboTku OuomnpenapaTsbl TPOIOKAITN OKa3bIBAThH
MIPOJIOHTMPOBAHHOE 3aIIUTHOE JeicTBHE, YD Pek-
TuBHOCTH @uTon 26.82 u duton 8.67 cocraBuiia
59,3 u 64,4 %, COOTBETCTBCHHO.

B nanpHeimeM 3HaYMTEIBHOTO U3MEHEHHUS
YPOBHS TOPaKEHMsI 3a00I€BAHUEM CMOPOJINHBI HE
BbIsIBIIeHO. K KOHITy Beretanuu pa3Butue 00jae3HU
B KOHTpOJIE BO3pocio 110 15,6 %, npu npumeHeHun
®uron 26.82 u duton 8.67 cokpalieHue nopaxeH-
HOCTH CENTOPUO30M OBLIO MPAKTUYECKU OJJMHAKOBBIM
(6o7nee yeM B 3 pas3a B CpaBHEHUHU C KOHTPOJIEM).
buonornueckas 3 PpeKTUBHOCTD TPU MPUMEHEHUU
®uron 26.82 u duron 8.67 cocrasmia 68,6 u 70,5 %
Y puOIIKaiach K TAKOBOW MPU MCTIOIb30BaHUHU
XuUMHYecKoro 3TajioHa Tomnas — 78,8 %.

Yro kacaercs MOpa)KEHHOCTH aHTPAKHO30M JIH-
CThEB CMOPOAMHEI, TO B 2017 1. uepe3 aBe Henenu
oz BiusHueM duron 26.82 u @urorn 8.67 ta Benu-
YHHA COKPAaTHIIOCh B 4,7 1 2,5 paza COOTBETCTBEHHO
OTHOCHUTEIILHO KOHTPOJIs (M. Tabd. 2).

Takast HMU3Kas MOPAKEHHOCTh CMOPOJIUHBI
JTAaHHBIM 3200JIeBaHHEM, BEPOATHO, ObllIa CBSI3aHa

C HEpaBHOMEPHBIM YBJIAJKHCHHEM U TIeperaaaMmu
TeMIeparyp B 3TOT IIEPHOJI MecsIa, OJHAKO HECMO-
Tpst Ha 3TO Oo0JIee BEIpaKEHHOE JICHCTBHE CMECEBO-
IO Tpenapara B OTHOIICHUH TAHHOTO 3a00J1eBaHuUs
oTMedeHo nox BausgaueM durtorn 26.82. buosnorn-
yeckas 3pdexruBHOCTS MpuMeHeHUs Puton 26.82
u @uton 8.67 B OTHOIIEHNN aHTPAKHO3a Yepe3 JBE
Hezenu nociie 00paboTku coctaBuia 78,8 u 59,6 %
COOTBETCTBEHHO (CM. TalI. 2).

Uepes ueTbipe HEENIN MOPAXKEHHOCTh B KOH-
Tpone Bo3pocina ao 10,1 %, onHako mog AelcTBU-
eM ®@uron 26.82 oHa cokparuiack B 2,2 pasza, noj
prusinueM ®duron 8.67 — B 1,8 paza OTHOCUTENBHO
KOHTPOJIS. 3alUTHOE JIeHCTBUE OHMompenapaToB
CHU3WJIOCH M COCTaBUIIO 45,5 npu UCTIOIB30BaHUH
®uton 8.67 u 54,5 % nox BausaneM durtorr 26.82
COOTBETCTBEHHO.

K kxoH11y Bererauuu TeHACHIMSA 10 YBETUUYEHUIO
MOPa)KeHHOCTH PAaCTEHUI B KOHTPOJIE COXPaHUIACh,
6uonpenaparsl @uton 26.82 u Guron 8.67 npoaon-
JKaJIi OKa3bIBaTh BIPA)KEHHOE 3alIUTHOE JIeCTBHE
Y pa3BUTHE aHTPAKHO3a O]l BIUSHUEM 000UX Tpe-
MapaToB COKPAIIANIOCh MPAKTUYECKU OMHAKOBO (B
1,9 u 1,7 pa3za cOOTBETCTBEHHO OTHOCUTEIBHO KOH-
TPOJIs), OAHAKO CHUKEHHE TIOPAKEHHOCTH JINCTHEB
CMOpPOJMHBI N0/ BIUsAHKEM npenapara duron 8.67
0Ka3aJI0Ch CTAaTUCTUYECKU 3HAYMMO MEHbIIE, YEM
noy nericteueM duton 26.82. buonorunueckas 3¢-
¢bexTuBHOCTH IpuMeHeHuss Puton 26.82 u duron
8.67 coctaBmna 46,5 u 41,1 % COOTBETCTBEHHO.

B 2018 1. mopaxeHHOCTh JUCTHEB aHTPAKHO30M
yepes JIBe HeZIeNu B KOHTposie He npesbiiaia 10,5 %.
[Tox BussHuem 6uonpenaparos durorn 26.82 u du-
Torm 8.67 oHa cokparuiach B 5,2 u 6,5 paza B cpas-
HEHMHU C KOHTpoJeM (cM. Tabi. 2). buonornueckas
3¢ GEKTUBHOCTD MTPU MCTIONB30BAHUH UCCIIETYEMbIX
MIpenapaToB B OTHOIICHUN aHTPAKHO3a CMOPOIMHBI
4yepes IBe HeJleNH Tociie 00padoTKu ObLTa IPaKTH-
YeCKH OIMHAKOBOM 1 qocturana 84,8 %.

UYepes ueTblpe HEeN OTMEUEHO HE3HAYUTEb-
HOE yBEJIMYEHHE MOPAKEHHOCTH 3a00JI€BaHUEM B
KoHTpose. OiHako Guonpenaparsl NPOAOJIKAIN
OKa3bIBaTh CIEPKUBAIOIIIEE BIMSHUE, U PA3BUTHE
3a001eBaHUs B CPABHEHUH C KOHTPOJIEM COKPATUIIOCh
B 4,1-5,3 paza. Uepe3s yeTblpe HeAEIU MOCIIE IpUMe-
Henus Ouron 26.82 u dutorn 8.67 3¢ HEeKTUBHOCTD
cocraBuna 75,6 u 81,1 % COOTBETCTBEHHO.

K kxoHIly Beretanuu mopaxeHHOCTh B KOHTPOJIE
Bo3pocia 1o 20,2 %, npu MpUMEHEHUH 000uX TIpe-
naparoB cepur OUTOI TOPa)KEHHOCTh AHTPAKHO30M
COKpaTujiach IpakTHYECKHU B 2 pa3a. buonornue-
ckast 3¢ GEKTUBHOCTH 3HAYUTEIHHO HE H3MEHUIIACh
(6576 %), buonpenapaTsl MPOAOIIKAIN OKA3bIBATH
3alllUTHOE JeficTBHE.

116

«Bectauk HITAY» — 1(74)/2025



ArPOHOMMUA

B 2019 r. uepe3 nBe Hemenu nocie o0paboTKH
pactenuii cMmopoauHsl Puron 26.82 u duton 8.67
OTMEUYEHO CHU)KCHHE MOPAKEHHOCTH JINCTHEB aH-
TpakHO30M B 3,5 1 4,3 paza 1o cpaBHEHHIO C KOHTPO-
neM. bronornueckas 3pQeKTUBHOCTS TPUMEHEHUS
®uromn 26.82 u duron 8.67 cocrapmina 71 u 76,8 %
COOTBETCTBEHHO, YTO OBLIO MPUOIMKEHO K AP deK-
THBHOCTH XHUMHYECKOTO 3TaioHa — 84,1 %.

Yepes ueTbipe Heeau NOpaKeHHOCTh 3a001eBa-
HUEM B KOHTPOJIE HE3HAYUTEILHO BO3POCa, OHAKO
mpernaparhbl MPoI0HKaId OKa3bIBATh 3AIIUTHOE JeH-
ctBue. [lon Biusuuem ®durorn 26.82 u duron 8.67
MOPa’KeHHOCTh 3a00JIeBAaHNEM COKpaTUiIach B 2,8 U
3,4 pa3a COOTBETCTBEHHO OTHOCUTEIBHO KOHTPOJIS.
3amuTHOE IeCTBHE U3y4aeMbIX OMOIpenapaToB
3HAYUTEIBHO HE U3MEHWIOCH U BApbUPOBAJIO OT
64,5 no 71 %.

K koHIly Bereranuuu TeHISHIMS 10 CHUKEHHUIO
pa3BUTHsI OOJIE3HU ITPU IPUMEHEHUU OHOTpEnapaTroB
MpOoJIoJKAJIa COXPaHAThCA. OTMEUEHO CHIKEHUE
pa3BUTHUA aHTPAKHO3a B 2,7 pa3a moJ BIAUSHUEM
®uron 26.82 u B 3,1 paza nox aeiicreueM duron
8.67 B cpaBHeHUM ¢ KoHTpoJieM. K KoHITy BereTaiuu
3alIUTHOE JIeiicTBUE OMOIpenapaTroB COCTaBUIIO
63,2-67,6 % B 3aBUCUMOCTH OT OnoIpenapara.

Db dexruBHOCTH NcTONB30BaHUs Duror 26.82
Ha YEepHOI CMOPOAMHE IPOTHUB CENTOPHO3a U aH-
TPAKHO3a CONOCTaBUMa C IEHCTBUEM XMMHUYECKOTO
¢ynrummna Tomas.

Panee Hamu ObUIH IPOJEMOHCTPUPOBAHBI pe-
3yJbTaThl TPEXJIETHHUX MOJIEBBIX UCCIIEAOBAHUN JKC-
nepuMeHTaibHOro ouonpenapara duron 26.82 B
OTHOILEHUH IMyPIypOBOM MATHUCTOCTH MajuHBbI [20].

[Tpumenenue ®@uron 26.82 Ha yepHOU CMOPOAU-
HE TIPOTUB JIBYX I'PHOHBIX 3a00JI€BaHUi — CENTOpPHO3a
Y aHTPAKHO3a — TaK)Ke M0Ka3ajo ero (yHrucTaTu-
YeCKoe JICHCTBHE, KaK U B OTHOIICHUH ITyPITypOBOH
MATHUCTOCTH HAa MajIMHE.

B TeueHne TpexIeTHNX MOIEBBIX UCCIEIOBAHAN
4epes 4eThIpe HeJIeNN Tociie 00paboTKN CHUKECHUE
MOPAKEHHOCTH 3a00JI€BaHUSAMH KaK Ha CMOPOJU-
He, TaK U Ha ManHe noj BiausaueM duron 26.82
COKpallaiaoch B cpeHeM B 2,7 pa3a Ha MaJIMHE U
MPaKTHYECKH B 3 paza Ha CMOPOJAMHE B CPAaBHEHUU
C KOHTPOJIEM, IPUTOM UTO pa3BUTHE 3a00IeBaHUI
Ha 00erX KyJIbTypax Ha JJaHHBIN CPOK OBIJIO MOYTH
Ha OZIHOM YPOBHE U COCTaBIIsLIo B cpenHeM 10,7 %
Ha cmopoauHe u 12,9 % na manune. [Ipu npume-
HeHuu Ha cMopoanHe duron 8.67 MOPaKEHHOCTh
CENTOPUO30M CHHKAJIACh B 3,8 pa3a U aHTPAKHO30M
B 3,5 pa3a OTHOCUTEIILHO KOHTPOJIS.

B xoHIle BereTtanuu pa3BUTHE MTyPITYPOBOU
MATHUCTOCTH Ha MAJIMHE COCTABUJIO B CPEIHEM 32
TPEXJIETHUI TIepUOJ TTONIEBBIX UccienoBanuii 25,2 %,
MIPH 3TOM Ha CMOPOJIMHE Pa3BUTHE CENTOPHUO3a CO-

craBmio 16,4 % u antpaknosa — 20 %. [Tox neii-
ctBueM durorn 26.82 nopakeHHOCTH 3a00IeBaHUI
Ha JJAHHBIX KyJBTYpax MpOoiKajia CHIKAThCS (Ha
MajiHe B 3 pa3a, Ha CMOPOJIMHE MPOTHB aHTPAKHO3a
B 2,4 pa3a u B 2,8 pa3a B OTHOIICHHUH CENITOPHO3A).
[Tox Bnustnnem npenapara @utomn 8.67 Ha cMoponuHe
MOPaXXEHHOCTh 00eNMU 3a00JIeBaHUSIMU COKpaIlia-
Jach B 3 pa3a OTHOCUTENILHO KOHTPOJIS.

Crnenyet noguepKkHyTh, YTO B Ipoliecce pa3pa-
0otku nipenapara @uron 26.82 moMuMo O6akTepHii
pona Bacillus B ero cocTaB ObIT T00aBICH SHTOMO-
naToreHHslil rpub Beauveria bassiana 1is ycuneHus
aHTUrpuOHOTO P deKTa, a TakxKe HemaroaroBbie
rpulsl Arthrobotrys oligospora v Duddingtonia
flagrans nyist momaBieHUs HEMATO. DTO 0OeCTIeH-
BaeT Omomnpernapary 0oyiee MUPOKUH CIIEKTP Jei-
cTBHsL. UepHasi CMOpOIMHA TaKXKe MOXET CTPaaaTh
OT MMOPaKeHUsI HEMATOIaMH, KOTOPBIE TOMUMO Tps-
MOTO ymiep6a criocoOCTBYIOT pacpOCTPaHEHHIO
pasznuuHoro poaa uHdpeknmii [21-23]. B nensix 3a-
HIUTHI KYJIBTYpbl OT HEMATO/1 CJIEAYeT MPUMEHSTh
npemnapat @uton 26.82, B cOCTaB KOTOPOTO BXOAAT
HemaTodaroBbie TpHOBI, OTHAKO HA MEPUO JAHHOTO
UCCJIeIOBAaHUS HEMATO/Ibl HE ObUIN OOHAPY KEHBI.

Orcrona cnemyet, uTo 3 PEeKTUBHOCTD 3THUX JIBYX
MIpPermapaToB MOXKET 3aBUCETh KaK OT 3alUIaeMOit
KyJIBTYpPBI, TaK U OT HPOSIBICHHSI pa3HBIX 3a00J1e-
BaHMIA.

BbIBO/IbI

1. IlpumeHeHue npenapaTtoB Ha OCHOBE cMecei
MHUKPOOPTaHU3MOB CITIOCOOCTBOBAJIO CHUYKEHUIO
MOPaXEHHOCTH CENTOPUO30M JINCTHEB CMOPOAMHBI
B TeueHue Tpex Jiet (2017-2019 rr.) B 2,2-3,8 pa3za
npu ucnonb3zoBanun duromn 26.82 u B 2,8-5,9 paza
OTHOCHUTEIBHO KOHTPOJIS 1o BiusiHueM duton
8.67. Haubounee Bbicokast Ononornyeckas 3¢ dex-
TUBHOCTH Ouornpenapara ®uton 8.67 nHabnronanacs
yepes YeThlpe He/lenu nociie o0paboTKu U cocTa-
Buna 83,1 %, nnst Guornpenapara @uron 26.82 sta
BeNM4MHa coctaBmia 81,7 % vepes 2 Henenu mocie
npUMeHeHUs. BbIsBIeHO, 4TO HauboIbIIask aKTUB-
HOCTb JJAHHBIX MpenapaToB Obljia MpU NPOSIBICHUN
CUMIITOMOB IOPa)KEHUSI CMOPOJIMHBI CENTOPUO30M,
C MOCJIEYIOIIMM MPOJIOHTUPOBAHHBIM 3aILIUTHBIM
JICUCTBUEM U BHICOKOM OMOJIOTMYECKON aKTUBHOCTBIO
kak duron 26.82, Tak u durorn 8.67.

2. [Topa’>keHHOCTb CMOPOJIHMHBI AaHTPAKHO30M
CcHMXanach B 2,2—4,8 paza noa BiausinueM duton
26.82 u B 1,8-5,3 paza nox neiictBuem @utorn 8.67
OTHOCHUTEJIEHO KOHTPOJIA. 3allUTHOE JEHCTBHE UC-
MIOJIB3YEMBIX MPENapaToB B OTHOLIEHUH JaHHOTO
3a00JIeBaHMs JOCTUTAI0 MAaKCUMAaJIbHBIX 3HAYCHUI
yepes JABE Helelu nocie 00paboTKy HacaXaAeHUI
CcMOpOAUHEI U cocTtaBuio 84,8 % mop BnusinieM Ou-
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tor 8.67 u 81 % npu ucnonszoBanuu dutorn 26.82.
W3 sToro ciexyet, 4To HAaMOOJbIIasi aKTHBHOCTh
JTAHHBIX TPENapaToB MPOSBISIETCS MPU HOSBICHUN
MIEPBBIX CUMIITOMOB TIOPAXKEHUSI PACTEHUI CMOPO-
JIMHBI aHTPAKHO30M.

3. Mcnonp30BaHne KCIIEPUMEHTAIBHBIX OHO-
npenaparoB @uton 26.82 u duron §.67 nokaszano
HX MEPCIEKTUBHOCThH B KAYE€CTBE HKOJIOTHUYECKHU

0€30MacHBIX CPEJICTB 3aIIUTHI YSPHOH CMOPOTUHBI
MIPOTUB OCHOBHBIX 3a00JI€BaHNI KYJIBTYPHI B yC-
noBusix Cubupu. [Ipu 3TOM HEOOXOAMMO UMETH B
BTy, 9T0 Dutom 26.82 cOCTOUT U3 OOIBINETO YncIia
MHTPEANEHTOB, BKJII0OYast HeMaTo(aroBble rpuobl, U
ero Oonee 1e71ecO00pa3HO MPUMEHITH Ha OCAAKAX
CMOPOJIMHBI B IPUCYTCTBUH (PUTOMIAPA3UTHIECKUX
HEMaTOo/I.
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NCCIEJOBAHUE AMUHOKHUCJIIOTHOTI'O 1 JIMITUJHOI'O COCTABA
HMKOPHOTI'O BTOPUYHOTI'O CbIPbSI IPECHOBOJAHbIX PbIb*
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Jast mmtupoBanusi: Hcecnedosanie aMUHOKUCIIOTHOTO ¥ JIMITUIHOTO COCTaBa MKOPHOT'O BTOPUYHOTO CHIPhsI Ipec-
HOBOAHBIX pbIO / 3.M. Apabosa, N.1O. Anekcansa, A.X.-X. Hyrmanos, U.A. bakun, O.1. Konnosa, A.C. Mycra-
¢una, JI.C. Anukuna // Bectauk HIAY (HoBocuOupckuii TocyIapCTBEHHBINA arpapHblii yHuBepcuteT). — 2025.
—Ne 1(74). — C. 120-133. — DOI 10.31677/2072-6724-2025-74-1-120-133.

KiaroueBrnlie ciioBa: OTXOJbI nepepa60TKH MPECHOBOAHBIX pI:I6, HKOpHO-SICTBI‘IHBIi;I KOMINJICKC, JIMITUIHBIC KHUCJIO-
THI, (I)OC(bOHI/IHI/I,HLI, aMHHOKHCJIOTHBIN COCTasB, OHoJIOruuecKas OCHHOCTD, JICHIMTHH.

Pedepar. Ipu npomvriunennoii nepepabomie ppiOHO20 Coipbsi BOHUKAIOM NPOOIEMbL C YMUIU3ayueli omxo-
008, Hanpumep, UKPbl YacmMUKO8bIX 61008 pbld (MOACMON0OUK, cazaH, cyoak, com). Hkoprnoe emopuutoe cvipve
1O XUMUYECKOMY COCIABY CONOCMABUMO C OCHOBHBIM PblOHBIM nonypabpuxkamonm. Ilepcnexmueno gvloenenue us
BMOPULHBIX MAMEPUANO8 OUONOSUYECKU AKMUBHBIX coedunenuil. Hccnedosanue KOMNOHeHmMHO20 cocmasa ghoc-
GonunuodHwix U NPOMEUHOBLIX KOMNIEKCO8 CbIPbsL NO36ONUM 0OOCHOBAMb OUONO2UYECKYIO P PEeKmUSHOCMb KO-
HeUHbIX nuuesvlix 000asok. /s opeanuzayuu payuoHarbHOU UHOYCMPUATbHOL NEPepabomKy polGHO20 GMOpUY-
HO20 CbIpbsi Heobxo0uMa uHGopmayust 06 €20 AMUHOKUCIOMHOM COCMAage U KOMILEKce TUnUOHbIX Kuciom. Llenvio
OAHHO20 UCCNIEO08AHUSL NOCTYHCUNIO IKCNEPUMEHMATLHOE ONpedeieHte AMUHOKUCIOMHO20 COCMasa OenKkosoll
@dpakyuu, a maxaice 00U HCUPHBIX KUCTOM U Gparyuil Poc@onunuoos 0 6MoputHOM UKOPHOM CbIPbe NPEeCHO-
800HbIX pbl6. Hccnedosarnvl ukpa moacmonobuka, cazana, cyoaka u coma, omeedaroujas no Mopghonocuieckum
napamempam IV cmaouu 3penocmu. AHanu3 OauHbIX AMUHOKUCTOMHO20 COCMABA CbIPbS NOKA3A, YMO CYMMA He-
3AMEHUMbIX AMUHOKUCTIOM 8 Hell bonbiue, yem 6 uoeanvrnom beike Ha 20—25 % c yuemom suoa pwiowl. OcHOSHbIMU
npesanupyiowyuMy KOMROHEHMAaMuy SGIAI0MCS. MPEeoHUH U JeliyuH. B uucie nonunenacwliyeHHvIX HCUpHLIX KUC-
JIOM 8 UCCNeDYeMOM UKOPHOM Chipbe npeobnadaem nanbmumunosas kuciomd. Cpeou 0CHOBHbIX HEHACHIUEHHbIX
JHCUPHBIX KUCTIOM 8 00beKmAax uccied08anusi 6blOeIeHa TuHoNe8as Kucioma. Boiseneno coomnowenue gpakyuil
Gocgonunudos ons uccnedyemvix ukoprvix obpasyos. llpesanuposanue gocpamuounxonuna onpeoensemcs e2o
Mmaccosoti konyenmpayuetl 8 npeoenax om 80 do 90 % ¢ yuemom suda pwibwi. Bvicoxue donu gocgonunuonoeo
KOMMJILEKCA 8 COCMABEe UKOPHO20 GMOPUUHO20 CbIPbsl 00YCIOGIUBAION 8bICOKUE IMYIbUPYIOWUE XAPAKMEPUCU-
K 066ekmog ucciedosanust. [Ipednodiceno uchonvbosamiue nepepabomanio20 MopuYHO20 Colpbsi OJisl NOTYYEHUs.
@paxyuonuposannozo neyumuna.

*HWccenoBanne BHITOTHEHO pH GuHAaHCOBOH mojepkke PTAY-MCXA nmenn K.A. Tumupszesa mo mporpam-
Me cTparerndeckoro akaaemudeckoro nuaepctBa «IIpmoputet—2030» (cormamenme Ne 075-15-2023-220 ot
16 ¢eBpans 2023 r).
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Keywords: freshwater fish, fish processing waste, caviar complex, fatty acids, phospholipids, amino acid
composition, biological value, lecithin.

Abstract. During the industrial processing of fish raw materials, problems arise with the disposal of waste,
such as caviar from small fish species (carp, silver carp, catfish, catfish). Caviar secondary raw materials are
chemically comparable to the main semi-finished fish product. The isolation of biologically active compounds from
secondary materials is promising. The study of the component composition of phospholipid and protein complexes
of raw materials will make it possible to substantiate the biological effectiveness of final food additives. For the
organization of rational industrial processing of fish secondary raw materials, information on its amino acid
composition and complex of lipid acids is necessary. The purpose of this study was the experimental determination
of the amino acid composition of the protein fraction, as well as the proportion of fatty acids and phospholipid
fractions in the secondary caviar raw materials of freshwater fish. The eggs of silver carp, carp, catfish, and
catfish, corresponding to the morphological parameters of the 1V stage of maturity, were studied. Analysis of the
data on the amino acid composition of the raw material showed that the amount of essential amino acids in it
exceeds that in an ideal protein by 20-25%, taking into account the type of fish. The main predominant components
are threonine and leucine. Palmitic acid predominates among the polyunsaturated fatty acids in the studied caviar
raw materials. Among the main unsaturated fatty acids in the objects of study, linoleic acid was isolated. The ratio
of phospholipid fractions for the studied caviar samples was revealed. The prevalence of phosphatidylcholine is
determined by its mass concentration in the range from 80% to 90%, taking into account the type of fish. The high
proportions of the phospholipid complex in the composition of caviar secondary raw materials determine the high
emulsifying characteristics of the objects of study. The use of recycled secondary raw materials for the production
of fractionated lecithin is proposed.

*The research was carried out with the financial support of the Timiryazev Russian State Agrarian University-
Moscow State Agricultural Academy under the Strategic Academic Leadership Program “Priority 2030”

(Agreement No. 075-15-2023-220 dated February 16, 2023).

[To nanHBIM 1TpOIOBONBCTBEHHON U CETBCKOXO-
3stiicTBeHHOM opranu3anuu O0benuHEHAbIX Harmii
(D®AO), mpon3BOACTBO PHIOBI YBEITMYMBACTCS HA
3,0 % B rox ¢ 1961 r., Hanpumep, B 2020 1. 661110
npousBeneHo 214 MiH T ppIOHBIX 0TX010B [1], co-
CTOSAIIUX M3 BHYTPEHHOCTEH, TYIII, TOJIOB, KOXKH U
KocTel. Takke MOKHO OTMETHUTB, YTO IPU KOMMED-
YECKOM BBUIOBE MTOOOYHBIE MPOAYKTHI IEpepadOTKU
pBIOBI cocTaBisIIOT mpuMepHO 6070 % Beca KuBoH
pBIOBI. OueBUHO, YTO OUOIOTUYECKUE OTXOABI 00-
pa3yroTcsi B OOJIBIINX KOJMYECTBAX B PE3yJIbTaTe
pacTyiiei pa3Belki MOPCKHX PeCypCcoB, IIPH 3TOM
3aMETEH MOJIOKHUTEILHBIN POCT TOHUMAHHS Y PhI-
OorepepabOTIYMKOB UX OMOJIOTHYECKOM IICHHOCTH,
TO, YTO PaHBIIIE CYUTATOCH OMOIIOTHYECKUMH OT-
XO/1aMH, TeNepb CUUTAETCS NOTEHIIMAIbHBIM BTO-
PUYHBIM CBIpbEM IS TITyOOKOH nepepaboTKu. ITo
TOATBEPIKAACTCSA PA3TUIHBIMHU UCCIEIOBAHUSIMU
Ha MpeaMeT BO3MOKHOCTH MPOU3BOJIUTH U3 PHIO-
HBIX OTXOJIOB TIOJIE3HYIO OMOJIOTMYECKU aKTUBHYIO
MUIIEBYIO MPOAYKIINIO, HATPUMEP: THIPOIH3ATHI,
W30JISThI, KOJIIareHbl, JepMeHThI, OEJIKU U phIOui
xkup [1-5]. KommekcHoe ucnosib30BaHNE BOJIHBIX
O6HopecypcoB 1aCT BO3MOXKHOCTh CHU3UTh cebecTo-
MMOCTH TIPOM3BOICTBA 0003HAYCHHBIX MMPOTYKTOB,
a TaKk)Ke PacIIMpPUTh UX HOMEHKIIATYDY.

BropuuHsie ChIpheBBIE MaTepUAbI IPH HHIY-
CTPUAJILHOM 00pabOTKEe YaCTUKOBBIX PbIO, K IPUMEDY,

HeBOCTpeOOBaHHAS HA PHIHKE PHIOHAS MKpPA, pean-
3yIOTCS JUIA psifia MUILIEBBIX MPOAYKTOB, BKIIIOYAs
dbyHkIMOHANBHBIC [4, 6]. BRICOKOE OTHOCUTEIIEHOE
cofiep)KaHue JTUMH/IOB, TOJTMHEHACHIIIICHHBIX KUP-
HbIX kuciaoT (ITHXKK), makpo- 1 MUKpPO371€MEHTOB
NpeAonpeAesSeT BhISBICHIE MHHOBAIIMOHHBIX TPO-
IYKTOB U CTIOCOOOB MX peajn3anuu st 00IbIIoro
aCCOPTUMEHTA, HO NHTPEAUEHTHBIN U XUMUYECKUN
COCTaBbl BTOPHYHBIX CHIPbEBBIX MaTepPHAJIOB IIPU
paszenbIBaHUM PHIOBI CYIIECTBEHHO BapbUPYIOTCS
MOJI BIIMSTHUEM psiia (PakTOpoB, TAKUX, HAITPUMeED,
Kak apeayl OOMTaHUs U TUTaHMs, BO3pacT u zp. [7].
OTxo0nb! peIOOTIEPEPaOOTKH MOTYT OBITH HCITOIB30-
BaHBI JJIsl IPOU3BOJICTBA YIOOPEHUH JIJIs1 pAaCTEHUH,
KOPMOB JIJIS )KUBOTHBIX M CIIEIIUATBHBIX TIPOAYKTOB
C I00aBICHHON CTOMMOCTBIO, TAKHX KaK PHIOHIA KUP
Y KOJUTareH, KOTOpbIe MOKHO Oy/IeT BBIJCIUTH U HC-
M0JTb30BaTh B Ka4€CTBE MUIEBON 100aBKU. PrIOHBIE
CyOIPOIYKTHI SIBJISIFOTCS OTIUYHBIM HCTOYHUKOM
oenka, hochoIUnuI0B, pACTBOPUMBIX BUTAMHUHOB
Y OMOJIOTMYECKH aKTHUBHBIX COSAMHEHUH, BEIb y
PBIOHBIX MENTH0B 00OHAPYKEHBI AaHTUOKCUIAHTHBIC,
AQHTUTUTIEPTEH3UBHBIE U AaHTUTPOMOOTHYECKUE CBOI-
ctBa [1]. Bce a0 00ycinoBnuBaeT He0OXOIUMOCTh
M3YYCHHS U aHAJN3a XUMHUYECKOTO COCTaBa MKPHI
TOJICTONIOOMKA, ca3aHa, CydaKa U COMa, JAIOIIEro
BO3MOXXHOCTH OOOCHOBATh PaIlMOHAIBHBIE Ty TH
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MIPOM3BOACTBA U3 HUX BOCTpeOOBaHHOH (ocdonu-
MUJIHOW U MPOTENHOBOW MPONYKIUU.

Cnenyet otMeTHuTh, uTo Poccus mo oopemy
MIPOMBICIIA M pa3BEACHUS Cy/laKa, ca3aHa, coma 1
TOJICTOJIO0MKA SIBISIETCSI MUPOBBIM JIHJIEPOM [ 8], HO
OMyOJIMKOBAHHBIX PE3YJIETATOB UCCIEAOBAHUS 10
COCTaBy M XapaKTEPUCTHKAM UX HKPBI HET, KpOME
TOJICTOJIOOHKA, /111 KOTOPOTO MX TOXKE HEJ0CTaTOYHO
[9, 10].

Llexnpb uccenoBaHmii — MPOBECTH U3yUYECHHE U CH-
CTEMHBII OPUSHTUPOBAHHBIN aHAIN3 AMHUHOKHCIIOT-
HOTO COCTaBa MPOTCHMHOBOMN YacTH, OMOJIOTHYECKOM
3¢ PEKTUBHOCTH JOJIN KUPHBIX KHCIIOT U (paKkuuit
dhochonmumuI0B B HKOPHO-ICTBIYHOM KOMIIJIEKCE
(MAK) Toncronobuka, cazaHa, Cylnaka u coma.

OBBEKTBI U METO/IbI
NCCIEJOBAHUU

OOBEKTOM U3YUYECHUS MOCITYKHI OXJIAKICHHBIN
UK toncTonobuka, cazana, Cylnaka 1 coMa BECEH-
Hero BbIIOBa U3 Bomkcko-Kacnuiickoro perooxo-
3sHiCTBEHHOTO OacceiiHa. Mkpa BeIOMpanach Takum
00pazom, 9T00kI 110 MOP(OTIOTHUECKAM TPU3HAKAM
OHa cooTBeTcTBOBaNA [V cranum 3penoctu. N3yya-
eMble MTPOOKI BhIACp)KUBAIKCH IpH 8+2°C He Oonee
5 cyT nociie u3BJIeYeHHs U3 Teja phIo.

[IpoGomoaroToBKy /uisl onpeaeaeHus aMUHO-
kucijotrHoro coctaa MAK B ucciaeayemsix Bumax
PBIO IPOBOIMIIN CTaHAAPTHBIM MeTonoM 1o 'OCT
32195-2013. benok u3 00e3KUPEHHBIX TTPOO PhIO-
HOU MKPBI THIPOIN30Baiu 6 M pacTBOpOM COJISTHOM
KkucaoTsl 24 4y nipu 110 °C B cymuibHOM mKady

BINDER RE 53 (BINDER GmbH, I'epmanus). s
aHaIM3a THAPOJIN3ATOB PeaTn30BaHa HOHOOOMEHHAs
Xpomarorpadus ¢ MOCTKOJIOHOYHOH AepuUBaTH3aueit
[11] na ananuzarope amuHOKucI0T Sykam S433
(Sykam GmbH, I'epmanusi) B cTyneH4aToM pexume
nByX Na-uutparusix 0y(epoB B COOTBETCTBHUH C
UHCTPYKUUEH IPOU3BOAUTEIIS.

Nzyuenne munumo-kuciaotTHoro cocrasa MAK
OCYIIECTBIISUIM Ha ra30BoM xpomarorpade NexisGC-
2030AF (Snonwus). C uenbio BbICICHUS OTCIb-
HBIX Qpakiuii GoconunuaoB NPUMEHSIICS METOL
JIByXMEpPHON TOHKOCIIOWHOM XpomaTorpaduu mno
M3BECTHOM mMeTomuke [12].

PE3VJIBTATHI HCCJENOBAHUI ¥ X
OBCYXJEHUE

Brut uccnenosan MK toncronobuka, casana,
cynaka u coma. Ha puc. 1-4 nokaszansl Xxpomaro-
rpaMMBbl UX aMHUHOKHCJIOTHOTO COCTaBa.

B nporiecce xpomarorpaduueckoro aHaimsa
pacxon amroeHTa coctabmi 0,45 Mi1/MUH, HUHTH-
npuna — 0,25 mu/MuH, TeMIiepaTypa KOJOHKHU —
60 °C. Ncnonp30Bajiy KOJIOHKY JJ11 HOHOOOMEHHOM
xpomarorpaduu (monens TBEC.414538.005-01)
4,6 x 150 MM, 3aMOJTHEHHYIO0 KATHOHOOOMEHHOM
cMoJI0# ¢ pazmepom yactull 7 MkM. [To mopdoro-
TUYECKUM Npu3HaKam uzydaembie MAK Ovimm 4-i
CTaJIuu 3PEIOCTH.

B Tabun. 1-4 npencrasiieHa pacmudpoBka
aMHHOKHCIIOTHOTO COCTaBa UCCIEAYyEMBbIX BUIOB
UK, nonydyeHHBIX U3 aHAIM3a XpoMaTorpamMMm
(cMm. puc. 1-4).
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Puc. 1. Xpomarorpamma coctaBa amuHokuciot USK toncronobrka

Chromatogram of the amino acid composition of carp caviar
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Puc. 4. Xpomarorpamma coctaBa amuHokuciotr UK coma
Chromatogram of the amino acid composition of catfish caviar
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AMUHOKUCJOTHBIH cocTaB conep:xkanus UAK toscronoduka

Amino acid composition of fathead carp content

Tabnuya 1

No /i O003HaYeHne HaszBaunue Bpewms IInowmwans Coneprane, %
AMMHHOKHCIIOThI AMUHOKHUCIIOThI YACPKHUBAHUA IIMKa
1 MET SULF MetnonuH cynshoH 10,79 4224125 5,76
2 ASP AcnapruHoBas KHACIOTa 8,55 5944025 8,11
3 SER Cepun 12,53 7 0
4 THR Tpeonun 11,5 5061002 7
5 PRO [ponun 15,37 1877691 2,57
6 GLU I'myTamuHOBas Kucimota 13,83 10904632 15
7 ALA AnanvH 20,41 9078343 12,3
8 GLY JRRiNG 1007050 19,54 5059057 7
9 MET MeTnonux 24,93 1319592 1,7
10 VAL Bamun 22,53 4884832 6,67
11 LEU Jletinun 28,25 9517130 13,1
12 ILEU Wzoneiinun 27,001 3786981 5,19
13 PHE DennnanaHuH 33,74 1672261 2,28
14 TYR Tuposun 32,45 1544636 2,13
15 LYS JIuzun 4431 4603177 6,2
16 HYS Tuctuoun 40,93 1366840 1,89
17 ARG ApruHuH 50,47 2354281 3,22
Tabnuya 2
AMHHOKHCJIOTHBIH cocTaB conep:xxanus UAK cazana
Amino acid composition of carp caviar content
No 1/ O6o03HaueHMe HazBanue Bpewms [Tnomann Conepanne, %
AMHHOKHCIIOTHI AMHHOKHCIIOTHI YAEPKUBaHUS TTMKa
1 ASP AcmnapruHoBasi KUCJIOTa 8,582 7304254 6,71
2 MET SULF MertnonuH cyabdon 10,79 6345383 5,83
3 SER Cepun 12,67 1 0,00
4 THR Tpeonnn 11,61 8880879 8,15
5 PRO IIpomuu 15,39 2509704 2,34
6 GLU I'myTamuHOBas KucioTa 13,85 14991440 13,79
7 ALA AnanvuH 20,4 11060513 10,16
8 GLY Biznaesisi 19,57 15722941 14,46
9 MET MeTunonun 249 2961059 2,72
10 VAL Bamma 22,53 6111687 5,64
11 LEU Jlettnma 28,19 11181083 10,27
12 ILEU W3oneiinun 26,98 4705435 4,34
13 PHE dennnananua 33,69 3588319 33
14 TYR Tuposun 32,41 3342854 3,09
15 LYS JInzun 44,29 5508349 5,06
16 HYS T'uctnanna 40,51 1192754 1,12
17 ARG ApruHuH 50,49 3434822 3,16
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AMHUHOKHCJIOTHBIH cocTaB conep:xxkanus UAK cynaka
Amino acid composition of pikeperch caviar content

Tabnuya 3

Ne w/n aggzi};ilcﬁ)ﬁil awi?jiiiﬁgnl yz[ell)gnlzf[r:}ma HH;PIIJIIQJIB Coneparnue, %
1 MET SULF MetnonuH cyns(hoH 10,78 4185731 5,67
2 ASP AcnapruHoBasi KUCJIOTa 8,55 5651010 7,63
3 SER Cepun 12,25 1 0
4 THR Tpeonnn 11,58 5272632 7,13
5 PRO [ponun 15,34 1546813 2,09
6 GLU ImyTamuHOBas kucinora 13,82 8764765 11,87
7 ALA Ananun 20,38 8534882 11,54
8 GLY [nmunme 19,5 6393666 8,65
9 MET MeTnoHuH 24,93 1661757 2,26
10 VAL Banun 22,51 5202100 7,03
11 LEU Jletiun 28,21 7816922 10,57
12 ILEU M3oneiinua 26,99 3391402 4,61
13 PHE denunananud 33,72 3256908 4,39
14 TYR Tupo3un 32,41 2731122 3,71
15 LYS JIuzun 44,32 4522194 6,12
16 HYS Iuctunnu 40,94 2103218 2,86
17 ARG ApruHUH 50,39 2916846 3,94

Tabnuya 4
AMUHOKUCJIOTHBIN cocTaB coaep:xanus UK coma
Amino acid composition of catfish caviar content
Rt | omerons | anmommenons | ytepwomann |y | Coreprame, %
1 MET SULF MertunonuH cynbdoH 10,8 5571529 5,69
2 ASP ACTIapruKOBaz Kiic- 8,59 8425601 8,58
J0Ta

4 SER Cepun 12,61 1 0

3 THR Tpeonun 11,59 8389751 8,55
6 PRO [Iponun 15,35 1798052 1,83
5 GLU TryramunoBas 13,84 12036127 12,27

KHCIIOTa

8 ALA AnanuH 20,4 10768673 10,99
7 GLY Dnunux 19,51 9073110 9,257
9 MET MeTnoHuH 24,89 2651895 2,69
10 VAL Banun 22,52 5244246 5,36
11 LEU Jlelinun 28,2 10457871 10,66
12 ILEU W3oneiinun 26,95 4396797 4.5
13 PHE deHunanaHuH 33,69 3255881 3,32
14 TYR Tuposun 32,41 2908002 2,98
15 LYS Jluzun 4432 5598139 5,71
16 HYS T'uctunna 40,93 4262521 4,36
17 ARG ApruHvH 50,49 3288043 3,35

«Bectauk HIAY» — 1(74)/2025

125



BETEPUHAPUNA, 3S00TEXHNA N BNOTEXHO/10T UA

B 100 r uneansHOrO OENKa periaMeHTHPOBa-
HBI JOIH Ka)KJI0M N3 HE3aMEHUMBIX aMHHOKHCIOT
(HAK). Jlnst BBIsSIBIEHUST aMUHOKHCIIOTHOTO CKOpa
T000H cyOCTaHIMK HA/IO PACCYUTATH JIOJTA AMUHO-
kucioT B 100 r 6eIKOBOI COCTABIISIONICH H CPABHUTH
JTOJTIO TOM WM WHOW aMHHOKHUCIIOTHI CO CTaHAAPTHON
mkanoin ®AO/BO3 [3, 9, 13].

Pe3ynbrars! nccnenoBaHmit OMOIOTHYECKON 1IEH-
HOCTH OeJiKa, BBISBISIEMOM M0 KaYeCTBEHHOMY U
KOJIMYECTBEHHOMY aMHHOKHCIOTHOMY cocTtaBy VSIK
M3y4aeMBbIX BUJIOB PHIO, COOTBETCTBHEM HICATBHOMY
OerKy, IpeICTaBICHbI B Ta0I. 5—8.

Tabnuya 5

CooTHOLIEHNe aMUHOKHMCJIOTHOTO COCTaBa UIeaILHOIO0 feka 1 6ekoBoii cocraBisiiomeii USIK Tosicrosiodnka
Ratio of amino acid composition of ideal protein and protein component of thickhead trout caviar

OTHOCHTENBHOE COfIepIKa-
HAK WneansHbIi IpoTenH Hue aMMHOKHCIIOTH /100 T | AMUHOKHCIOTHBIN CKOp, %0
MIPOTEHHA
Wzoneitnun 4 5,15 128
Bamun 5 6,67 134
JInzun 5 6,29 113
JletinynH 7 13,1 186
Tpeonun 4 6,91 174
Metuonun + [uctun 3,6 1,8 52
OenmnananuH + Tupo3nH 6 4,29 73
CyMMapHO€E KOJIUYECTBO 34,6 44,24 126
Tabruya 6

CooTHOLIEHNE AMHHOKHCJIOTHOI'0 COCTABa HAeAJLHOI0 0ejika u 0eakoBoii cocrapasomein USAK caszana
Ratio of amino acid composition of ideal protein and protein component of carp caviar

OTHOCHTENBHOE COfIepKa-
HAK WneanbHblil IpoTenH HUe aMMHOKUCIIOTH /100 T | AMUHOKHCIIOTHBIH CKOp, %
MIPOTEHHA
Bamun 5,0 5,63 113
W3onelinua 4,0 431 107
Jlewnun 7,0 10,28 147
Metuonun + [uctun 3,6 2,74 78
JInznn 54 5,04 94
Oennnananus + Tupo3ud 6,1 6,37 106
Tpeonun 3,9 8,16 204
CyMMapHOE KOJTMYECTBO 35,0 42,51 122
Tabnuya 7

CooTHONIEHNe AMMHOKHCIOTHOTO COCTABA HAeaJbHOro 0es1ka u 6eakoBoii coctasisiomeii UAK cynaka
Ratio of amino acid composition of ideal protein and protein component of pikeperch caviar

OTHOCUTENBHOE COfiepIKa-
HAK WneanbHblii IpOTEUH HUEe aMUHOKHCIIOTHI /100 T | AMUHOKHCIOTHBIH cKOp, %
MpOTEenHA
1 2 3 4
H3oneinua 4 4,57 113
Bamun 5 7,05 144
JInsua 5,6 6,1 109
Jletiun 6,9 10,59 151
Tpeonun 4 7,11 178
MeTtunonus + L{uctur 3,6 2,27 64
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Okonuanue maobn. 7

1 2 3 4
Oennnananus + Tupo3ux 5,9 8,07 137
CyMMapHO€E KOJTUYECTBO 35,0 45,77 133

Buonornyeckas eHHOCTH OEITKOBOW COCTABIIS-
forieit, gomns kotopoit B MAK npecHOBOAHBIX phIO
Bapeupyetcs ot 20 10 25 %, cIy>KUT OAHUM U3 IJIaB-
HBIX MapaMeTPOB OLIEHKHU MUIIEBbIX MaTeprasoB.

Oco0yto 3HaunMocTh nmeroT HAK, He cunTe3upye-
MBI€ B YEJIOBEYECKOM OpraHu3Me ¥ puodpeTacMbie
JINIIE C MUIIEHN.

Tabnuya 8

CooTHOLIEHHEe AMHHOKHCJIOTHOIO COCTAaBa MIeaJILHOro 0ejika u 0e1KkoBoii cocraiasionieii UAK coma
Ratio of amino acid composition of ideal protein and protein component of catfish caviar

OTHOCHTENFHOE COIepIKa-
HAK WneansHbIi IpOTEHH HUe aMHHOKHCIIOTHI /100 T | AMUHOKHCIIOTHBIN CKOp, %0
MIPOTEHHA

H3oneinun 4,48 110
Bamun 5 5,34 109
JInsua 5,6 5,73 102
Jlewun 6,9 10,66 154
Tpeonun 4,1 8,55 212
Metuonun + [uctun 3,4 2,7 79

®enmnananud + Tupozun 6,1 6,26 105
OO011ee KOJIUYECTBO 35,0 43,71 126

W3yyenue pe3ynsraToB, CBEICHHBIX B Ta0I. 5—8
ykasbiBaeT Ha To, 4To cyMMa HAK MK casana,
TOJICTOJIOOMKA, COMA M Cylaka OOJIbIIle, 4YeM 3TOT
napaMeTp B uaeaiabHoM Oenke Ha 20-25 % c yuetom
BHUJIa PBIO, CPEIN KOTOPBIX NPEBATUPYIOT TPEOHUH U
NeiuH, 00yCIOBIUBAIOIINE PA3BUTHE U HOPMAJIb-
HYIO KHU3HENesTebHOCTh opranu3ma [3, 9]. B uncie
3aMEHUMBIX AMUHOKHCIIOT IPEBAIUPYET NIIyTaMHU-
HOBasl KUCJIOTA, UTPAOIIAsl CYIECTBEHHYIO POJIb B
a30THCTOM OOMEHE U ciy’Kalas HeHpoMeIuaTopom,
a TaKk)Ke aJlaHWH, KaK DHEPreTHUYeCKUN NCTOUHUK

13,940,285 =
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gmialt

b |

b

JUTS [IEHTPaIbHOM HEPBHOM CUCTEMBI U TOJIOBHOIO
Mo3ra [3, 14].

buonoruueckas s¢pdexruBHOCTH xKupoB MAK
00yCIIOBJIEHA IEPEYHEM U J10JIEH JKUPHBIX KUCIIOT.
CymmapHoe konnuecTBo xupoB B MAK toncromno-
6uka cocrasnser 11,40 %; cazana — 9,86 %; cyma-
ka — 5,42; coma — 9,12 % coorBeTcTBeHHO. BBLITIO
IIPOTECTUPOBAHO YeThIpe pasnuuHbiX Buga MAK
(TomcromoOwuKa, ca3aHa, cygaka u coma). Ha puc. 5-8
NPE/ICTaBICHbI TUITMYHBIE XPOMATOIPaMMBbI UX JKHP-
HO-KHMCJIOTHOTO COCTaBa.
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Puc. 5. XpomaTtorpamma >KHpHO-KHCIIOTHOTO COCTaBa UKPHI TOJICTOIOOMKA
Chromatogram of fatty acid composition of carp caviar
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Chromatogram of fatty acid composition of walleye caviar

nc

2 A9

L]

]

- —
00 i1 400 400

Hn
Puc. 8. XpOMaTOI‘paMMa JKMPHO-KHCJIIOTHOI'O COCTaBa UKPLI COMa

Chromatogram of fatty acid composition of catfish roe

B Tab6mn. 9-12 npexacraBieH KUPHO-KUCIOTHBIN
COCTaB UCCIEIYeMbIX BUIOB UKPBI, HOITYyUYCHHBIN U3
aHajgn3a Xxpomarorpamm (cM. puc. 5-8).
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7KUpHO-KHUCIOTHBIA COCTAB COlePKAHUS ACTHIKOB TOJICTOJIO0HKA

Tabnuya 9

Fatty-acid composition of fatty-acid content of fatty acid content of capelin carcasses

Ne n/m HazpaHue »UpHBIX KUCIOT Bpewms ynepxusanus | Ilnomans nuka | Conepxanue, %
Hacgiiennsie, B TOM 4KCIIE 40,51
1 Mupucrunosas (C14:0) 17,149 4138875 2,19
2 ITanmsmuTuHOBas (C16:0) 19,183 58082808 30,67
3 Creapunosas (C18:0) 21,977 14494689 7,65
MoHoHEeHaCHIIIIEHHBIC, B TOM YHCTIE 54,87
4 ITanemuToonenHoBas (C16:1) 20,236 34062524 17,98
5 Omneunosas (C18:1) 23,241 57039119 30,14
6 Oneunnosas (C18:1) 23,392 12777898 6,75
IlonuHeHaCHIIIEHHBIE, B TOM YHCIIE 4,62
7 Jlunonesas (C18:2) w6 25,228 8767108 4,62
Tabnuya 10
7KMpPHO-KHUCJIOTHBII COCTaB coiepKaHUsl ICTHIKOB ca3aHa
Fatty-acid composition of carp carcass contents
Ne /it HazBanue KUPHBIX KHCIOT Bpewms ynepxxuanus | I[lnomans nuka | Conepkanue, %
Hacrimensslie, B ToM yucie 27,49
1 MupuctinoBas (C14:0) 17,129 26781788 1,16
2 [TansmuTtuHOBas (C16:0) 19,157 457448331 19,95
3 Creapunosas (C18:0) 21,945 146318876 6,39
MoHOHEHACHIIIEHHBIE, B TOM YHCIIE 63,31
4 IManemuToonennosas (C16:1) 20,194 188177940 8,2
5 Onewnnosas (C18:1) 23,261 1220116012 53,2
6 Tonporas (C20:1) 27,308 43613397 1,91
TlonuHeHAaCHIIICHARIE, B TOM YHCIIE 9,20
7 Jlunoneras (C18:2) w6 25,175 176999477 7,71
8 Jlunonenosas (C18:3) 3 27,762 34021455 1,49
Tabnuya 11
7KMpHO-KHUCJIOTHBIHA COCTAB CO/leP:KaHNUS SCTHIKOB CylaKa
Fatty acid composition of pikeperch core content
Ne /it HasBanue »XUpPHBIX KHCIOT Bpewms ynepxusanus | [Inomans nuka | Coneprkanne, %
HacelmenHneie, B TOM 4UCiIe 7,09
1 Mupucrunosas (C14:0) 17,164 32771028 1,74
2 ITanemuTuHOBas (C16:0) 19,211 100564021 5,35
MoHOHEHAaCHIIIIEHHBIC, B TOM YHCIIe 73,66
3 ITamemuToonentoBas (C16:1) 20,279 755717308 40,16
4 I'entagenenonas (C17:1) 21,640 23202686 1,23
5 Omneunnosas (C18:1) 23,436 232700800 30,60
6 Tonporas (C20:1) 27,174 12646849 1,67
TlonuHeHaCHIICHHBIE, B TOM YHCIIC 19,25
7 Jlunonesas (C18:2) wb 25,249 70104524 7,15
8 JIunonenonas (C18:3) 03 27,840 47057056 2,49
9 Joxo3orekcaenoBas (C22:6) o3 47,530 118556905 6,30
10 I'endiiko3zanentaeHoBas (C21:5) o3 37,304 62180851 3,31
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Tabnuya 12

7KUpHO-KHCIOTHBINA COCTAB COlep/KaHUsl CTBIKOB COMa
Fatty-acid composition of catfish testicles content

Ne n/n HazBanne ®UpHBIX KUCIOT yne}?xlzzrgﬂm [Tnomans nuka | Conepxkanue, %
Haceimennsie, B TOM 4mcie 32,64
Mupucrunosas (C14:0) 17,184 3716350 1,10
2 [Manemurunoas (C16:0) 19,213 82140641 24,30
3 Creapunosas (C18:0) 22,004 24492892 7,24
MoHOHEHACHIIIICHHBIC, B TOM YHCIIS 62,23
4 [MamemuToonennoBas (C16:1) 20,263 45176108 13,36
5 Omnennosas (C18:1) 23,267 105847242 31,31
6 Omnennosas (C18:1) 23,423 45395199 13,42
7 Tonposas (C20:1) 27,387 9923425 4,14
TlonmHEHACHIIIIEHHBIE, B TOM YHCIIE 5,13
8 | Jlunonesas (C18:2) w6 25,252 17290901 5,13

N3yuenune cocraBa >KUPHBIX KACIIOT yKa3bIBaeT
Ha TO, YTO B MCCJICTYEMbIX HKOPHBIX 00BEKTaX, KO-
TOpPBIE 110 MOP(POTOTHYSCKUM MTPU3HAKAM COOTBET-
CTBYIOT 4-i1 cTaguu 3peocTH, MpeodagaeT cymma
MOHOHEHACHIICHHBIX (54,87 % — TOJICTOI00UK;
63,31 % — cazan; 73,66 % — cynak u 62,23 % —
COM), HACBIIIICHHBIC YKUPHBIE KUCIIOTHI I10 JIOJIC CTOSAT
Ha BTOPOH MO3ULIMHU, Kpome UKphI cyaaka (40,51 %
— ToacTono0uk; 27,49 % — cazan; 7,09 % — cynak
u 32,64 % — coM), a MOTMHEHACHIIIIEHHBIE — TPe-
ThE, OMSTH K€ 3a UCKIIoUeHneM cyaaka (4,62 %
— tosicronobuk; 9,20 % — cazan; 19,25 % — cynak
u 5,13 % — com). O6111e€e Ynca0 KIacCoB KUPHBIX

KHCIIOT OOJIbIIE PEKOMEH1yeMOro, IPUYEM UX TO-
TpebieHre paBHO JUT HACHIILICHHBIX )KUPHBIX KHCIIOT
(HXK) — 25; MOHOHEHACHIIIIEHHBIX KUPHBIX KUCIOT
(MHXK) — 30 u I[THXXK — 11 r/cyt [10, 11, 14],
KpPOME KHCIIOT OJIMHEHACHIIIEHHBIX, a IS CyJaKa
K TOMY K€ HACBIII[CHHBIX.

s sxxupoB 0n03PPeKTUBHOCTH 00YCIOBIEHA
NepeYHeM U JIOJIIMU KUPHBIX KUCIIOT [8], a Takxke
COOTHOIIIEHHEM MoArpyI KUuciaoT (tabdn. 13). Co-
OTHOUICHHUE JIOJDKHO OBITh CIIETYIOIIIM:

HXK/MHXK/TIHXK — 1:1:1;

IMHXK/HXK - 0,2-0,4.

Tabnuya 13

Buosornyeckas 3¢ pextuBHoCcTh JIMNUAHOrO cocrasa MK uceienyemMbix BHI0B pbI0
yepe3 COOTHOIIEHUE OTAEJBHBIX I'PYNI KUCJIOT
Biological efficiency of lipid composition of eggs of the investigated fish species through the ratio
of separate groups of acids

COOTHOIIICHHE T0IeH
Kuper UAK
HXXK/MHXK/TTHXXK TTHXXK/HXK
WneanbHbBINH JTAIN], 1,00:1,00:1,00 0,2-0,4
ToacTonobux 0,74:1,00:0,08 0,11
Cazan 0,43:1,00:0,15 0,33
Cynaxk 0,10:1,00:0,26 0,36
CoMm 0,52:1,00:0,08 0,16

Nzydenune pesynpraroB Tabi. 13 ykaspBaeT Ha
TO, YTO COOTHOLIEHUE MOATPYIIT KUCIOT kH1poB NAK
U1 0003HAYEHHBIX OOBEKTOB HE OTBEYAET MJ1eaTb-
HOMY KHUPY, IPU 3TOM YaCTUYHO COOTBETCTBYIOT
munuasl UK cazana u cynaka.

Cy1iecTBeHHBIM NTapaMeTpoOM IpH (HOpMHUPOBa-
HUH MTaCTOOOPA3HBIX M AIMYJIbCHOHHBIX CYOCTaHITUI
CIy’KUT 107151 (hOCHaTUAMIXOIMHA C IMYIBTUPYIO-
HMIMMH XapaKTepUCTUKaMH. [1JIsl OLICHKHU IO 3TOTO
coenunenus B USK ocymectsieno usydenue ppak-
IIMOHHOTO COOTHOIIEHHS Pochonmumuaos (Tadm. 14).
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Tabnuya 14

®pakuuonHoe coorHomenue goconunuaos UAK ananusupyembix BUI0B pbid
Fractional ratio of NPS phospholipids of analyzed fish species

MaccoBast KoHIIEHTpaIus Gpakiuii, % OT CyMMapHOTro Koin4ecTsa GochonunumIos
O06o3HaYecHUE

TosncTonobuk Cazan Cymak CoMm
docharunmrxonuH 88,13 86,54 79,92 90,63
docharuanisTaHOIAMUH 5,87 6,78 9,72 6,14
®Docharnanncepur 1,65 1,13 2,84 1,66
Cdunromuenux 3,73 4,09 5,22 1,11
Juzodocharuauixonun 0,62 1,46 2,30 0,46

W3 momy4eHHBIX JaHHBIX CIEIYET, 4TO IS BCEX
¢bpaxiuit pochomunuaos nygaemoro UAK cBoii-
CTBEHHO mpeoliananue A0u (HochaTHIMIX0INHA,
KOoTOpast Bapbupyercs B npeaenax ot 80 1o 90% c
y4eToM Buja peiObl. [lonyueHHble 1aHHBIE COOT-
BETCTBYIOT pe3yjbTaTaM HCCIIEIOBAaHHI yUECHBIX,
yKa3bIBarolux Ha npesanuposanue B MK pocda-
TUaMIXoNnHA [3, 15], KOTOPBIN BKIIIOYEH B COCTAaB
ounonornyecknx MmemOpan. OH 00yCIIOBIMBAET UX
CTPYKTYPHYIO U (PyHKIIMOHAIBHYIO CIIEHUPHKY KaK
sMynbraropa. [loBblieHHOE conepskanue pocdomu-
MIUIHOTO KOMILJIEKCA B COCTaBE UKOPHO-SICTHIYHOTO
KOMILIEKca 00yCIOBIMBAIOT UX 3MYJIbIHUPYIOLINE
XapaKTepUCTUKH, YTO MO3BOJISIET PEKOMEH/10BaTh
nepepaboTaHHOE BTOPUYHOE CHIPHE IS TTOYYESHUS
(G paKkIMOHUPOBAHHOTO JEIUTHHA.

BbIBO/Ibl

1. YcTaHOBIIEHO, YTO BTOPUYHOE CBIPBE IIPO-
MBIIUIEHHOM Nepepab0TKH pbIObl YaCTUKOBBIX BUJIOB
10 XUMUYECKOMY COCTaBY COIIOCTABUMO C OCHOBHBIM
pbIOHBIM nIOTyabpukaroM. [lepcriekTuBHO BbIE-
JICHHE U3 BTOPUYHBIX MaTepHaIoB OMOIOIHYECKU
aKTHUBHBIX COETMHEHHH B BUe POCHONUINIHBIX U

MIPOTEMHOBBIX KOMILUIEKCOB JIJIsl UCTIOIB30BaHUS B
Ka4eCTBE MUIICBBIX J0OaBOK.

2. AHanmu3 uccle0BaHus aMUHOKHUCIOTHOTO
cocTaBa MKOPHO-SICTHIYHOTO KOMILIEKCA ca3aHa,
ToJICTONOOMKA, cCOMa U Cy/laka, KOTOpPbIE MO0 MOP-
(dhoyoruuecKuM apaMeTpaM OTBEYArOT 4-1 cTaanun
3penoCcTH, oKa3aj, YTO CyMMa aMHUHOKHCIOTHOTO
cocTaBa UCaTbHOTO OemKa 1 OSITKOBOM COCTaBIISIO-
IIei B HEM OOJIBIIIE ATOTO IMapaMeTpa B HeaTbHOM
Oenke Ha 20-25 % c yuyerom Buaa peIObl. B uncne
HE3aMEHUMBbIX aMUHOKHCIIOT MTPEBATIMPYIOT TPCOHUH
U JeUuH. B yucie HaChIIEHHBIX YKUPHBIX KHUC-
JIOT MpeBAMPYET MATbMUTHHOBAs KucioTa. Cpenu
IMTHXK o6o3Hauennbx MK BrIaensercs TUHONEBAS
KHCJIOTA.

3. BeuiBneHHOE cooTHOIIEHUE Bpakimii Gpocdo-
munuaoB uccneayembix MAK npu npesanupoBanun
dhochaTuIUIXoIMHa ¢ MACCOBOM KOHIIEHTpAIUEH
HaxoznuTcd B pefenax ot 80 1o 90% c yuerom Buna
pBIOBI. BeICOKHE 3HaueHus comepxanus Gocdomm-
MHAJIOB B COCTaBE MKOPHO-SICTHIYHOTO KOMILJIEKCa
00YCITOBJIMBAIOT SMYJIBTUPYIOIINE XapaKTEPUCTUKU
00BEKTOB MCCIIEIOBAHMSI, YTO MTO3BOJISIET UCTIOB30-
BaTh nepepaboTaHHOE BTOPUYHOE ChIPhE JJIS TOJTY-
yeHHus (PpaKmOHUPOBAHHOTO JICIIUTHHA.
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Jas uutupoBanus: Aganacvesa A.H., Capuviueg B.A., Konopawxkosa H.C. O1ieHKa TNIEMEHHBIX U IPOTYKTUBHBIX
Ka4yecTB KPYITHOTO POraToro CKOTa TONIITHHCKON MOPOJBI B 3aBUCHMOCTH OT MOIMMOp(H3Ma reHa Karna-Ka3eHHa
(CSN3) // Bectauk HTAY (HoBocuOupckuii TocyaapCTBeHHBIN arpapHbIid yHuBepcuTet). — 2025. — Ne 1(74). —
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KoueBble ciioBa: xanmna-kaszert (CSN3), reHoTurl, nonumMopdu3m reHoB, ObIKH-IIPOU3BOAUTEIH, POAUTEIbCKUIN
HWHACKC IMTPOU3BOAUTEIIA, HACJICAYEMOCTD ITPU3HAKOB MOJIOYHOM MMPOAYKTUBHOCTHU, IOJIITUHCKAA Imopoaa.

Pedepar. [{na nposedenus ycnewnotl u 3¢pghpekmusHoll cenekyuoHHO-nieMeHHol pabomul ¢ KPYRHBIM pO-
2aMbIM CKOMOM KIACCUYeCKUX Memooos ombopa u noobopa nedocmamouto. B npakxmuky sgcueomuosoocmea
ece yawe eneopsemcs JJHK-mecmuposanue nonumopgnoix opm 2enos, Kooupyowux 6eaku MoioKd, 8 4acm-
Hocmu 2ena xanna-xkazeuna (CSN3). B ceéazu ¢ smum Hamu uzyueHnvl niemeHHvle U NpoOYKMUBHbIE Ka4yecmeda
KPYNHO20 pO2amo20 CKOMA 201UMUHCKOU NOpOObl 8 3a8UCUMOCIU OM NOTUMOPPUIMA 2eHd Kanna-Kazeuna
(CSN3). Ycmanoeneno, umo cpedu 6vikos-npouzgooumeneii yepHo-necmpoti nopoovt AO «llnemnpeonpusmue
«bapnaynscroey (Anmaiickuti kpaii, Poccuiickas @edepayus) eenomun-BB, accoyuuposarnmuwiii ¢ Oenkogo- u
JHCUPHOMONOUHOCIBIO pecucmpupyemcs y 7 % JICUBOMHBIX, MPEembsl 4acmb NO20106bs ObIKOG-NPOU3800UMenel
aenaemca 2emeposuzomamu no B-annenio — 35 %. Cenexyusa, nanpasiennas Ha nosviuieHue y00s, 00yciosuna
npeumyujecmeennoe ucnoabzoganue ovikos ¢ cenomunom CSN3AA (58 %), komopwiil asnsemcs mapkepom bonee
BbICOKUX y00€8 ¥ KOPO8, YUMo CnOCOOCMBOBANO 8bICOKOU KoHconuoayuu A-annens. Yemanosneno, ymo oouepu,
nonyuennvie om 6wikog ¢ cenomunom CSN3AB, docmosepho npegocxodunu Kopos, Noy4eHHbIX Om ObIKO8 ¢ 2eHO-
munom CSN3AA no eenuuune yoos na 10 % (590 kz), no evixody monourozo scupa u berka —ua 12,4 % (29,9 xe) u
9,8 % (18,1 x2) coomeemcmeenno, no scupromonoynocmu — Ha 0,09 % (p < 0,001). Haubonvuwas cmenens peanu-
3ayuu 2eHemuyecko20 NOMeHyuana no eeruduHe pooOumenbcko2o UHOeKca 6biKkos-npou3eooumenell YyCmaHosiend
no codepoicanuro dcupa 8 monoke Ha 95,3—99,5 % u benxkogomonounocmu na 89,8—-94,8 %, 6 mo srce 8pems no yoor
peanusayus 2enemuyecko2o nomenyuana coomeemcmsyem 59,4—69,7 %. Haubonee gvicokas MonouHas npooyK-
MUBHOCMb OMMEUANAcs )y Kopos-mamepell ¢ cemepozucomuviym cenomunom CSN3AB u cocmasgnana 8 543 «e.

ASSESSMENT OF BREEDING AND PRODUCTIVE QUALITIES OF HOLSTINIZED
CATTLE DEPENDING ON POLYMORPHISM OF THE KAPPA-CASEIN GENE
(CSN3)

A.L. Afanasyeva, V.A. Sarychey, I.S. Kondrashkova
Altai State Agrarian University, Barnaul, Russia

E-mail: Smy-asau@yandex.ru

Keywords: kappa casein (CSN3), genotype, gene polymorphism, sires, parental sire index, heritability of milk
production traits, Holstein breed.

Abstract. Classical selection and selection methods are not enough for successful and efficient selection and
breeding work with cattle. DNA testing of polymorphic forms of genes encoding milk proteins, in particular the
kappa-casein gene (CSN3), is increasingly being introduced into animal husbandry practice. In this regard, we
studied the breeding and productive qualities of Holstein cattle depending on the polymorphism of the kappa-casein
gene (CSN3). It was found that among the black-and-white breeding bulls of JSC “Barnaul Breeding Enterprise”
(Altai Krai, Russian Federation), the BB genotype associated with protein and fat milk content is recorded in 7 %
of animals, a third of the herd of bulls are heterozygotes for the B allele — 35 %. Selection aimed at increasing milk
yield determined the preferential use of bulls with the CSN3* genotype (58 %), which is a marker of higher milk
yields in cows, which contributed to high consolidation of the A allele. It was found that daughters obtained from
bulls with the CSN38 genotype reliably exceeded cows obtained from bulls with the CSN3AA genotype in milk
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yield by 10% (590 kg), in milk fat and protein yield by 12.4 % (29.9 kg) and 9.8 % (18.1 kg) and milk fat content
by 0.09 % (p < 0.001). The highest degree of realization of genetic potential by the value of parental index of sires
was established by the content of fat in milk at 95.3-99.5 % and protein content at 89.8-94.8 %, at the same time,
by milk yield, the realization of genetic potential corresponds to 59.4—69.7 %. The highest milk productivity was
noted in mother cows with heterozygous genotype CSN3AB and amounted to 8543 kg.

Ha nomro monoynoro ckoroBozacTsa B Poccun
n ANTaiickoM Kpae MpuXoAauTcst 0osiee MOJIOBUHBI
OT BCEr0 UMEIOLIEroCs MOr0JI0Bbs, IOITOMY OHO
SIBIISICTCS. OCHOBHBIM (D)aKTOPOM POCTa IMIPOU3BOICTBA
MPOAYKTOB KUBOTHOBOJICTBA.

CoBeplieHCTBOBaHHE MPOTYKTHUBHBIX U ILJIEMEH-
HBIX Ka4eCTB KPYIHOT'O POraroro CKOTa MOJIOUHOTO
HAIpaBJICHHUS MPOTYKTUBHOCTH BO3MOKHO C UCTIONb-
30BaHHEM COBPEMEHHBIX U MEePCHEKTUBHBIX OHO-
TEXHOJIOTUYECKUX METO/I0B, K KOTOPBIM OTHOCUTCS
TEHOMHasl CeJIEKIUs, CIIOCOOHAsl YCTaHOBUTD Hacye-
JI0BaHUE B I'eHaX OIpeJie]IeHHbIX ajuieseil 1 oTouparh
JUISL pa3BeICHUS TOJIBKO CaMBIX JIYHUIITHX KUBOTHBIX.
IIpakTnyeckoe BHEPEHHE METOA0B TEHOMHOM CeJleK-
UK BO3MOKHO Ostaromapsi Yka3y [Ipesunenra PO or
21 mrons 2016 1. Ne 350 «O mepax 1o peanuzanuu
rOCyJapCTBEHHOM HayYHO-TEXHHUYECKOM MOJIUTHKU B
HMHTEpecax pa3BUTHsS CEIbCKOIO XO35MUCTBa» U YKa3
ITpe3unenta PO ot 28 nHos6ps 2018 roga Ne 680 «O
Pa3BUTUHU TEHETUYECKUX TEXHOIOTUN B POy,

Jlns mpoBeeHust ycnentHoi u 3G heKTUBHOM ce-
JIEKLIMOHHO-TJIEMEHHON PabOThI C KPYITHBIM POraThiM
CKOTOM KJIACCHUYECKMX METOJO0B 0TOOpa U noadopa
HEZ0CTaTo4HO. BenectBre 3TOro B MpakTHKY KMBOT-
HOBOJICTBA Bee vanle BHeapsercs JJHK-TectupoBanue
noauMOp(HBIX (OPM T'€HOB, KOAUPYIOMUX OCIKU
MOJIOKa, B YaCTHOCTH reHa kanmna-ka3zenHa (CSN3).
JlocTmxeHus B 00J1aCTH TEXHOJIOTHH MapKepoB Ha
ocHoBe /IHK no3Bonunu naeHTuduumrposars re-
HOMHBIE 00JIaCTH, JIeXkKaIIUe B OCHOBE CI0KHbBIX
(eHOTUIINYECKUX MPU3HAKOB Y MOJIOYHOTO CKOTA.
BxitroueHne BBISIBIICHHBIX KOJTMYECTBEHHBIX JIOKYCOB
MIPU3HAKOB B TEHETUYECKYIO OIIEHKY AaeT OONbIION
MOTEHIMAJI JIJIS TIOBBILIEHHSI TOYHOCTH 0TOOpa, YTO
YCKOPSIET FEHETUYECKOE YIy4lIEHUEe SKOHOMUUECKU
BAJKHBIX IPU3HAKOB U MOXKET CIIY>KUTh JOTOJIHU-
TEJIbHBIM KpUTEpUEM AJIs1 0TOOpa B MOJIOYHOM CKO-
toBoxaCTBE [1-5].

Ienp nccnenoBanmii — M3y4eHNE aCCOLUATUBHBIX
CBSI3eH MEX/y aJUIeIbHBIM MOIUMOP(HU3MOM reHa
kanmna-ka3zeuHa (CSN3), reHeTHUECKUM MOTEHIINA-
JIOM OBIKOB-TIPOU3BOIUTENCH TOIILTHHCKON TTOPO/IbI
Y TIPOyKTUBHOCTH MOJTYYEHHBIX OT HUX JIOYEPEH.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUH

Hccnenoanus nposeneHsl Ha 6aze AO «Ilnem-
npennpuatie «bapHaynbckoey U IJIEMEHHOTO 3aBojia
AO «Yuxo3 «[Ipuropognoe». O6BEKTOM UCCIEN0-
BaHUS MOCITYKUIN OBIKH-TIpon3BoauTeNN (1 = 45)
Y JTJaKTUPYIOIHe KOPOBHI (7 = 70) roJmTHHCKOM
HOPOIBI.

JlanHble, He0OXOAUMBIE JUI yCTaHOBIICHUS ac-
COLIMATHUBHBIX cBs3el noaumopdusma rena CSN3 y
OBIKOB-TIPOU3BOJUTENEH C MJIEMEHHOW IEHHOCTHIO
IO MOKAa3aTeJIsIM MOJIOYHOU MPOyKTUBHOCTH KEH-
CKHX IPEJIKOB, ObUIH MOIy4YeHBbI U3 0a3bl JaHHBIX
«CEJIOKC. Momnounbiit CKOT» U TIJIEMEHHBIX Kap-
Touek (popma 1-MOJI).

I'enoTHnMpoBaHue OBIKOB-IIPOU3BOIUTENEH 110
TeHy Karra-Ka3enHa IMpoBEeHO B JabopaTopuu
ouorexHomoruu CHOMPCKOTO HAYYHO-UCCIIEI0BA-
TEJIBCKOTO U IIPOEKTHO-TEXHOJIOTHYECKOTO HHCTH-
TyTa )KUBOTHOBOJZICTBa COHpCKoro dhenepanbHOrO
Hay4YHOTO IIEHTpa arpoburoTexHonoruii Poccuiickoii
akagemun Hayk. [enomuas JIHK Owina Beiienena us
koHcepBupoBanHoi JJITA K3 (TpukanueBas cob
STUJICHIUAMUHTETPAYKCYCHOM KUCIIOTHI) IIEJIbHOM
KpoBH ObIkoB. [Tomumopdu3Mm rena kamma-ka3enHa
BoIBISUTN MeTomoM [TIP-IT/IP® (monumepasznas
LeIHas peakus — NOJUMOPPU3M JIUH PECTPUK-
LMOHHBIX ()parMeHTOB) B COOTBETCTBUU C METO/AU-
yeckuMu pekomeHaanusamu JI.A. KanamaukoBoi u
Ip., 2015 [4].

[TremeHHast IEHHOCTH OBIKOB-TIPON3BOIUTENEH
ompeaesuIachk CpaBHUTEIBHBIM METOJIOM «J0Ye-
PU-CBEPCTHULIBD IO MTOKA3aTEISIM MOJIOYHOMN MPOIYK-
TuBHOCTH 3a 305 qHEH nepBoit nakranuu (n = 325).

YpoBeHb BO3JICHCTBYS T€HOTUIIOB OBIKOB B 3a-
BHCHMOCTH OT ajuiejiell 1o reHy Kanna-Ka3erHa Ha
HACJIEAYEMOCTh TPU3HAKOB MOJIOUYHOM MPOAYKTHB-
HOCTHU UX JOYEPSMH YCTAHABIMBAIN C IOMOILBIO
OHO(AKTOPHOTO AUCIIEPCHOHHOTO aHAIN3A.

AnHanu3 u cratucTudeckas 0opadoTKa NOoITyyeH-
HBIX JAHHBIX MPOBEJICHA B COOTBETCTBUH C METOM-
yeckumu pexkomerpanusimu H.M. Kopocrenesoii [6],
C MCTIONBb30BaHreM nporpammbl Microsoft Excel.
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PE3VJBTATHI HCCJEJOBAHMII M X
OBCYKJIEHUE

N3ydenune nomumopdusma reHoB sBisieTcs GyH-
JIaMEHTAIBLHOW OCHOBOW COBPEMEHHOM CENEKITUH,
YYHTHIBAIONIEH 0COOCHHOCTH T€HOTHITA OTACIIBHBIX
’KUBOTHBIX, ONPEEIISIONIUNX UX NPOJYKTUBHbBIE U
XO3SMCTBEHHO NOJIE3HBIE MPU3HAKK. B HacTosmee
BpeMs IITUPOKOE MPUMEHEHHE B CEJIEKIIMOHHO-TIIIe-
MEHHOH paboTe MONyYHIIO U3YUCHHUE B3aUMOCBSI3H
TEHETHYECKOTO MOMMMOpP(hH3Ma MOJIOUHBIX OCIIKOB,
B YaCTHOCTHM Kamlla-Ka3enHa, ¢ KAYSCTBCHHLIMHU U
KOJINYECTBEHHBIMH MOKAa3aTeIsIMU MOJIOYHOU MPO-
JYKTUBHOCTH, YTO MO3BOJISIET UCTIOJIB30BATh MOITY-
YEHHBIC PE3YNBTAThI B KAUE€CTBE BCIIOMOTATEILHOTO
cpencTBa 0TOOpa M MPOBECHUS TEHETUUECKOTO MO-
HuTopuHra [7].

['ernoTun ObIka MO Karma-Ka3enHy MOXKET CITy-
KUTh JOTIOJHUTEIbLHBIM KpUTEPUEM IIPpU O0TOOpE
KUBOTHBIX. [ToaTOMy mpu monbope OBIKOB-TIPO-
W3BOAMTENEH HY)KHO IPUHUMATh BO BHUMAHUE UX
TEHOTHI 1O Kara-ka3zeuny. Mcnonb3oBanue Obl-
KOB-TIpOM3BOAMTENEH 03 ydeTa UX TeHOTHUIIOB MPH-
BOJUT K MOHW)KEHHUIO YaCTOTHI BCTPEUYaeMOCTH B
CTaJie NPEANOYTUTEIBHBIX TEHOTHIIOB M YXyALIEHUIO
CBOMCTBa MOJIOKa [8].

B cBs131 ¢ 3TMM HamMu ITpOBeIeHA OLIEHKA YacTo-
ThI BCTPEYAEMOCTH TeHOTUTIOB Kanma-kazenHa(CSN3)
y )KUBOTHBIX, BbIpalieHHbIX Ha 6aze AO «Ilnemnpen-
npusarue «bapraynsckoe» u 113 AO «Yuxo3 «IIpu-
TOPOAHOEY, KOTOPBIE SBIAIOTCS OCHOBOM IJIEMEHHON
0a3bl TI0 pa3BEICHUIO TOJIITHHCKOTO CKOTa (Taom. 1).

Tabnuya 1

leHOTHIIMYeCKasl CTPYKTYPa 10 YACTOTe TEHOTHIOB H ajiiesieid reHa CSN3 ckoTa roJmTHHCKOI MOpPoabI
Genotypic structure by genotype and allele frequencies of the CSN3 gene in Holstein cattle

I'en Yacrora reHoTHIIoB, % YacroTa amienceii, 10iu e, 1
Koposwt niemennozo sopa AO YVuxos «llpucopoonoey
CSN344 0,573+0,0592
A-0,743+0,038
AB > )
CSN3 0,341+0,0567 B_0.257+0,056 0,74
CSN328 0,086+0,0335
buiku—npouzsooumenu AO [lnemnpeonpusmue «bBapuayivbckoe»
CSN34 0,578+0,0027 A-0,756+0,0020
CSN342 0,356+0,0025 B-0,245+0,0021 0,063
CSN358 0,07+0,0007

B renetndeckon CTpyKType aaTalCKOM MOITy-
JISIUH TOJIITHHCKOTO CKOTa 0oJiee KOHCOIUANPO-
BaJICsl A-aJlJIeb 10 FeHy Kallla-Ka3euHa, 4acTo-
Ta BCTPEUaeMOCTH KOTOPOro B 3 pa3a BbIlIE, YEM
B-amnens (cm. Ta6m. 1). Cenexnus, HarpaBieHHAs
Ha TMOBBIIIIEHHE Y1051, 00YCIIOBHIIA IPEUMYIIIECTBEH-
HOE HCTIONIb30BaHNE POU3BOAUTENEH C TEHOTUIIOM
CSN* (57 %), sBISFOIIUMCS] MAPKEPOM, aCCOLH-
HMPOBaHHBIM ¢ 00Jiee BBICOKUMU YIOSIMU y KOPOB.
BB-renotun xapakrepusyercsi HU3K0i 4acTOTOU
BcTpeyaemocTH oT 7,0 10 8,6 %

Ananu3 nonumopdusma rena CSN3 y ObI-
KOB-IIPOU3BOANTEINCH, HCTIONb3yeMbiXx AO «Ilnem-
npeanpustue «bapHaynbckoe» CBUICTENBCTBYET O
CHIDKEHUH T'€HOTHITNYECKOH yacToTel ayutens CSN3B,
YTO SBJISAETCS OTPa’KEHHUEM OJHOCTOPOHHEH CeNeKInu
Ha yBEJIMYCHHE Y0€B JJIsl IOJTYUYCHUS TpeuMyIie-
CTBEHHO NMUTHEBOTO MOJIOKA U MIPUBOIUT K CHIKE-
HUIO O0EITKOBOMOJIOUHOCTH [8]. DTO cormacyeTcs ¢
pe3yJbTaTaMu LENIOT0 PsA/ia OTEYECTBEHHBIX YUSHBIX
U 3apyOeXHBIX HccaenoBarenei [8, 9], koropsie

YKa3bIBAIOT Ha TO, YTO HAJIMYHE [IEHHOTO B-amiens
Karra-Ka3enHa, ONpeAeIISIFOIIETO CHIPOIPUTOIHOCTh
MOJIOKA, B OT€UECTBEHHBIX CTaJIaX YePHO-TIECTPOro
cKoTa o4ueHb HU3Kasl. [lo Mepe yBenndeHust HHTCH-
CHUBHOCTH 0TOOpa HAOMIOMACTCSI CHUKCHHUE YaCTOTHI
BCTpeUaeMOoCTH ajutebHoro Bapuanta CSN32, cBs-
3aHHOTO C KPOCCOPHIMHTOM OT€YECTBEHHOTO Yep-
HO-TIECTPOTO CKOTA, BEAYIIUM K OTCYTCTBHIO ATOTO
ajuiesis B reHoTuIle )KUBOTHBIX [10]. DTo cTaHOBUTCS
MPUYUHON TIOCTENICHHOTO CHIKEHUS TCHETUYECKOTO
pa3Hoo0pa3us U yBEIHMUEHUS TEHETHYECKOTO CXO/I-
CTBa YEPHO-NECTPOI U rOJIITHHCKOM ropox [11].

BrIsiBeHNE TPOU3BOUTENEN, COEPHKAIINX
renotun CSN328 1 UCHONB30BaHUE UX B CENICK-
MY TIO3BOJIUT HE TOJIBKO COXPAHUTH T€HETHYECKOE
pa3zHooOpa3ue U MoIePKUBATh KOHIICHTPAIIHIO
B-anienst B MaTOYHOM MOTOJIOBBE, HO M YIIYUIIUTh
TEXHOJIOTHYSCKHUE CBOMCTBA MOJIOKA U IMTOBBICUTD
€r0 CBHIPOTIPUTOTHOCTD.

CrnemyeT OTMETHTb, YTO Pa3HbIC UCCIIeI0BATE-
JI1 HEOJIMHAKOBO OICHUBAIOT CTETICHb Y HAIUYNE
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ACCOIIMATUBHBIX CBSI3CH MEX/Ty TeHETUYCCKUMU Ba-
pHaHTaMH KaIla-Ka3euHa, pe3y/IbTaThl HCCIIeI0Ba-
HU# ABJISIOTCS TPOTUBOPEYMBBIME. B TO BpeMst kak
Strzalkowska [12] u Alendri [13] He oOHapyx WM
3HAYMMBIX aCCOIMAIUIA, PE3YJIbTaThl APYTHX UCCIIe-
noBatenel [14—18] yka3bpIBalOT Ha CYIIECTBEHHOE
BIIMSTHHE PA3JINYHbBIX aJUIeNIeH K-Ka3enHa Ha ToKa3a-
TEJTH MOJIOYHOM TIPOTYKTUBHOCTH. DTO MOKET OBITh
CBSI3aHO C Te€M, 4TO (POPMUPOBAHKE KaUCCTBEHHBIX U

KOJIMYECTBEHHBIX TIOKa3aTesIel MOJIOYHOM MPOAYK-
TUBHOCTH 00YCJIOBJIEHO MOJIUICHHBIM XapaKTEPOM,
CJIO’)KHBIMH PACIICTUICHUSIMH U PEKOMOMHaINEH
TCHOB.

OnHoit 13 3a/1a4 HAIIUX UCCIIEJOBAHUM SIBISIIOCH
W3yYEHUE POAUTEITHCKOTO MHEKCA MPOU3BOAUTENS
(PUIT) u cpenHeii MOIOYHOM MPOITYKTUBHOCTH JI0UE-
peii OBIKOB-TIPON3BOANTENCH YEPHO-TIECTPOI TOPOIIBI
Pa3HBIX TEHOTHIIOB T10 TeHY Kara-ka3enHa (Tad. 2).

Tabnuya 2

XapakTepucTuka MOJOYHOH NMPOAYKTUBHOCTU KOPOB, NOJYy4YeHHBIX OT ObIKOB-IIPOU3BOAMTEJ e
Pa3HBIX TeHOTHIIOB 10 TeHY Kanmna-Ka3enHa
Characteristics of milk productivity of cows obtained from bulls of different genotypes for the kappa-casein gene

PUII ObikoB Cpeansisi IpOIyKTUBHOCTD JTouepen
T'enoTum MaccoBas | MaccoBas MaccoBas | Momod- MaccoBas .
CSN3 Vroii 6 Vo o 6 Monounsbii
oM, KT | 1moJs xupa, | nois Oenka, TOM, KT | AOJISI JKUPa, HBIN pons Genka, | -
0 0 o 0 €JIOK, KI
% % % JKHUP, KT %
AA Sx 10032 4,26 3,44 5959 4,06 2419 3,09 184,1
m | %3285 +0,047 +0,030 +87,7 +0,013 +3,70 +0,004 +2,72
AB Sx 9391 4,17 3,26 6549 4,15 271.,8 3,09 202,2
m | +425)5 +0,081 +0,035 +141,0%%* | £0,023%%* | £5 87*** +0,010 14, 34%**
Sx 8944 4,19 3,23 — - - — —
BB
m | +£1461,0 +0,113 +0,183 — - - - -

*p<0,05; ** p<0,01; *** p <0,001. Pazaurra 1ocToBepHa B COOTBETCTBHH ¢ reHoTHIOM CSN344,

YcTaHOBIEHO, YTO TOYEPH OBIKOB C TETEPO3HU-
rotHbIM reHoTHioM CSN34% nocToBepHO MpeBocxo-
JIAIIA KOPOB, MOJTyYE€HHBIX OT OBIKOB C TEHOTHIIOM
CSN34 (cm. Tabm. 2), mo ypoBeHto ynos Ha 10 %
(590 kr), MO BBIXOY MOJIOYHOT'O kHpa U OenKa — Ha
12,4 % (29,9 xr) u 9,8% (18,1 KI') COOTBETCTBEHHO,
o >xupHomosouroctr — Ha 0,09 % (p < 0,001).
Cnemyer OTMETHTB, UTO MaccoBasi 107151 Oeska B MO-
JIOKE y KOPOB, TOJTYYECHHBIX OT MTPOU3BOIUTENCH C
regorunamu CSN344 u CSN3“2, He oTnnyanach u
cocrasuna 3,09 %.

Coneprxanue xupa u 0enKa B MOJIOKE y J04e-
peit uccnexyembix ObikoB AA 1 AB reHOTHTIOB TI0
reHy CSN3 xapakTepu30BagoCh HU3KON CTEMEHBIO
n3menunBoctH (Cv = 1,8-5,0 %), a ynoi, konuue-
CTBO MOJIOYHOTO XUpa U Oelika — CpeHel Bapua-
oenpHOCTRIO (Cv = 17,8-24,5 %), 4TO MOXKET OBITH
00yCIJIOBJIEHO UX 00Jiee BHICOKOW T€HETHYECKOM Jie-
tepmuHanuen [19].

Heo0xoamnmMo 0TMETHTb, YTO B HACTOSAIIIEE BPEMs
ot ObIkOB ¢ TeHoTHIIOM CSN322 1160 He mosy4yeHo
JOCTaTOYHOTO KOJIMYECTBA IIOTOMCTBA, HEOOXOIMMO-
IO JUIsl OLICHKH T€HETUYECKOTO MOTEHIHAa, TM00 OHU
UCIIOJIb30BAJIMCh B TOBAPHBIX XO3SIHUCTBAX C HU3KUM

YPOBHEM 300T€XHUYECKOTO y4eTa, YTO 3aTPYyAHSET
UX OLICHKY.

Crenenp peanu3aluy reHeTUYeCKOro MOTESHITH-
ajna OBIKOB-TIPOU3BOAMTENCH B 3HAUUTEIBHON Mepe
OTIpe/IeTISIeTCS HE TOJIBKO 0COOEHHOCTAMHU KOpMIIE-
HUS, HO U KyJBTYpOIl BeJICHHsI )KUBOTHOBOZCTBA Ha
KOHKPETHOM CEeJTbCKOXO3SHCTBEHHOM MPEIIPUITHI
[4]. BeIsiBieHO, 4TO B YCIOBUAX AJITaliCKOTO Kpast
HanOOJbIIAs CTETNICHb Pean3allui TeHETUYECKOTO
notreHuuana (pucyHok) no senuurne PUII (ponu-
TEJIbCKOTO MHACKCA MPOU3BOANUTENS) YCTAaHOBIICHA
0 COAepKaHUIO kupa B MoJioke Ha 95,3-99,5 % u
6enkoBoMosouHOCTH Ha 89,8-94,8 %, B TO ke BpeMs
0 YO0 peann3anus reHeTHIeCKOTo MOTeHIaIa
cootBeTcTBYyeT 59,4—69,7 %. CpaBHUTENbHAS OLIEHKA
ObIKOB pa3HbIX reHoTUNOoB Mo reny CSN3 no crenenn
peanu3alnuy reHeTHYeCKoro MmoTeHuana (CM. pu-
CYHOK) MOKa3aja, 4TO B HauOOJbIIeH CTENeHN OH
TIPOSIBIJICS CPEIM TIOTOMCTBA OBIKOB C TEHOTHUIIOM
AB (Boimie o ymoro Ha 10,3 %, MIIXK — 4,2 % u
MJIb — 5,0 %), yem y nouyepeii pou3BOgUTENEH C
TOMO3UTOTHBIM F€HOTUNIOM A A, YTO CBUAETEIbCTBYET
00 X TeHEeTUYECKOM MPEBOCXOCTBE.
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Peanuzanus reHeTUYESCKOTO MOTCHITUATA OBIKOB-TIPOM3BOAUTEIICH YSPHO-TICCTPOM TOPOIBI
pa3Hbix reHoTUnoB 1o reny CSN3 mo mokasarensiM MOJIOYHON NMPOYKTUBHOCTH

Realization of the genetic potential of black-and-white breed bulls of different genotypes
for the CSN3 gene in terms of milk productivity

HccneqoBanus oKa3aal, YTO YEM BBIIIEC T€HE-
THYECKUH oTeHnnan nporusBoautens no PUIL, tem
MEHBIIIE OH OKa3aJICs PeaIM30BaH, YTO COTIIACYETCS
C pe3ynbTaTaMu JIPyTUX UCCIEA0BaTENeH U CBI3aHO
C T€M, YTO BBICOKOTIPOAYKTHUBHBIE )KHBOTHBIE OoJee
TpeOOBaTEIBHBI K YCIOBUSAM KOPMJICHUS U COZIEP-
skanus [4, 6]. OgHako oleHKa MO0 yCpeaAHESHHBIM
MoKa3aTessiM JIoueper He JOJKHA SBISITHCS Orpa-
HUYEHUEM TPU TTOJI00pE MMPOU3BOIUTENICH K CTaTy,
TaK KaK UX IMOTEHIIMAJ MMO3BOJISET YIIydliarh Oonee
BBICOKOTIPOTYKTHBHBIX JKUBOTHBIX U PEKOPAUCTOK.

[Tpu n3yyeHnn KOppeNAIMOHHON 3aBUCUMOCTH
MEXTy PU3HAKaMH MOJIOYHOH MPOIYKTUBHOCTH Y
JI04epeit UCCIIeTyeMbIX OBIKOB C Pa3HBIM T€HOTHITOM
0 TeHY Karina-ka3enHa (Tabi. 3) ycTaHOBIICHA BbI-
coKasi mpsiMasi TOCTOBEPHAsl CBSI3b MEXKY YI0eM U
BBIXOJIOM MOJIOYHOTO JKHPA, YI0EM U KOJIIMYECTBOM
Oenka. HesHauntensHas oOpaTHas KOPPEISIUs Ha-
OromaeMcst MeXKIY YIOEM H COIepKaHHeM Oelka B

Mostoke (cM. Tabm. 3). [lomydeHHbIe JaHHBIE KOP-
PENALMOHHOTO aHATN3a XapaKTepU3yroT (Gpru3nomo-
THYECKHUM CTaTycC KUBOTHBIX, 00ECICUMBAIOIINI
KaK KOJIMYECTBO MOJIOKA, TaK M €r0 BHICOKUI Kaue-
cTBeHHbIN cocTas [19, 20]. HekoTopbiMu aBTOpa-
MM IIOJIyYEHBI PE3YJIbTaThl, B KOTOPBIX MOBBILICHNE
OOMIIBHOMOJIOYHOCTH COIIPOBOXKAACTCS CHUYKEHHEM
coziep kaHus kupa u 6enka B Mosoke [21].

Cnenyer OTMETHUTH, YTO IOTOMCTBO OBIKOB, TeTe-
PO3UTOTHBIX 110 TeHY Karla-Ka3enHa, XapakTepu3yeT-
Csl HE3HAUUTEJILHOU TTOJIOKUTEIBHOMN 3aBUCUMOCTBIO
MEXJly COAEepKAHUEM >KHUPA B MOJIOKE U OEIIKOBO-
MOJIOYHOCTBIO TIPH c1ab0i 00paTHOMN KOppemsIuu
MeXy y10eM 1 MaccoBoil nonu xxupa (MIK).

[Ipu sToM y gouepeit Ob1KOB ¢ A A-T€HOTHIIOM
no reHy CSN3 Mexay y10eM 1 ;KUPHOMOJIOUHOCTBIO
OTMEeYaeTCs TOJIOKUTENbHAS c1a0ast KOppessius, HO
CBSI3b MEX]Ly COZIep)KaHHEM XKUpa 1 Oeslka B MOJIOKE
oTpunareabHas ciabdas.

Tabnuya 3

MosoyHasi MPOAYKTHBHOCTD J04epei ObIKOB-POU3BOANTE/ICH YePHO-TIECTPOI MOPOABI
Pa3HBIX FeHOTHIOB 10 TeHy Kanna-kazenHa (CSN3), r£Sr
Milk productivity of daughters of black-and-white breed bulls of different genotypes
for the kappa-casein gene (CSN3), r+Sr

K FCHOTI/IHLI 6BIKOB-OTI_IOB
(0) CILINNA MCK, IIpU3HAKaMHU
PPeIL Ay P CSN3 AA CSN3 AB
1 2 3 4
r 0.11 20,14
Vnoit, kr — MK, %
Sr +0,062 +0.121
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Okonuanue maon. 3

1 2 3 4
20,07 20,13
Vo, xr — MIB, %
Sr 0,063 +0,121
o r 0,98 0,97
OH, KI' — KOJIMYCCTBO MOJIOYHOI'O JXHpa, KI'
s P Sr £0,012%%* +0,030%**
Vo r 0,99 0,99
J0H, KI' — KOJIMYCCTBO MOJIOYHOT'O )Kl/lpa, KT Sr i0’009*** i0’017***
) r 20,10 0,09
yI[OI/I, KI' — KOJIMYCCTBO MOJIOYHOI'O )I(Hpa, KT
Sr +0,062 +0,122

*p <0,05; **p <0,01; *** p <0,001. Pazauiia ocToBepHa MEXKTy IPYIIIAMH.

MeTtonom 0gHO(hAKTOPHOTO TUCTIEPCHOHHOTO
aHajM3a HamMu ObLIa onpesesieHa 10N FTeHeTUIeCKOM
W3MEHYMBOCTH, 00YCIIOBJICHHAsI FTEHOTUIIAMH ObI-
KOB-OTLOB ¢ A-aJlieNblo 110 T'eHy Karmna-ka3enuHa. B
HCCIIeMyeMO HaMH TTOMYIISIIMY TOJIITHHCKOTO CKOTa
BIIMSIHUE T€HOTUIIOB MPOU3BOIUTEINIECH Ha peanu3a-
LIHIO Y JJouepel ynos U AKUPHOMOJIOUHOCTH 0Ka3aJI0Ch
He3HaYuTeIbHBIM — 4,1 1 4,5 % COOTBETCTBEHHO.
BapeupoBanue maccoBoii 1omau Oenka mporuCcXoauT
HE3aBHCHMO OT BIIMSHHS T€HOTUIIA OBIKOB-OTIIOB C
A-amnensto o reny CSN3. D10 CBUIETEIBCTBYET O

TOM, 4TO ()eHOTUMMYECKOE TPOSIBIICHHE H3yUYE€HHbIX
MIPU3HAKOB MOJIOYHOH MTPOIYKTUBHOCTH Y TOTOMCTBA
OBIKOB OOJIBIIIE 3aBUCUT OT JIPYTHX HEYUYTCHHBIX
¢dakTopoB.

OnHuM u3 GaKTOpOB, UTPAIOIINX BAKHYIO POITH
B [IOBBIIIEHUH NTPOJYKTUBHBIX [TOKa3aTeneu roue-
peu, SBIsIeTCs BIUSHUE T€HOTHIIa KOpOB-Marepeil. B
CBSA3M C 3TUM HaMH NPOBEACH aHAJIU3 B3aUMOCBSI3H
MOJIOYHOM MPOJYKTUBHOCTHU U NOMUMOp(U3Ma reHa
CSN3 y KOpOB roJmTuHCKON opos! (Tadm. 4).

Tabnuya 4

IHoxa3zaresin MOJI0YHON NPOAYKTHBHOCTH KOPOB IOJINTHHCKOI OPOAbI
¢ Pa3JINYHBIMH BADHAHTAMH I'eHa Kallla-Ka3enHa
Milk productivity indicators of Holstein cows with different variants of the kappa-casein gene

. Iloka3arenn
€HOTHII

Vot 3a 305 nHEH, KT MaccoBas moms xupa, % Maccosas gois 6einka, %
CSN344 8493,5+304,47 4,38+0,027 3,18+0,031
CSN342 8543,0+316,92 4,35+0,023 3,26+0,073
CSN328 8383,0+482,71 4,39+0,064 3,37+0,085

B Hammx ucciieqoBaHUsIX 3HAYUTEIbHBIX OT-
JUYHH TI0 BEJIMYUHE YOSl Y KOPOB C Pa3InYHbIM
TCHOTHUIIOM Kalla-Ka3erHa HE BBISBIICHO, TEM HE
MEHee CJIeyeT OTMETHTh TeHICHIIUIO, YTO KOPOBEI
TOJIITHHCKOM MOPOJIBI C TETEPO3UTOTHBIM TCHOTH-
nom CSN34% B cpeiHeM XapakTepu30BajIKCh Ooee
BBICOKHMM yioem, uTo Ha 0,6 u 1,9 % Gonbiie, uem
y )KUBOTHBIX C TOMO3HTOTHBIMU reHoTuamu CSNZ2
u CSN“4, Tlo comeprkanuto OeKa U Kupa B MOJIO-
ke xuBoTHBIE ¢ renoturioM CSN?2ua 5.9 u 3,3 %
COOTBETCTBEHHO MPEBOCXO/ST KOPOB C TCHOTUIIOM
CSN*44u CSN“2,

BbIBO/Ibl

1. Cenexuusi, HarIpaBJ€HHAs! Ha MOBBIILICHUE
y0s, 00yCI0BHIIa MPEUMYILECTBEHHOE HCIIONIb30Ba-
Hue ObIKOB-Tipou3BoauTeei ¢ reHoturom CSN3AA,

KOTOPBIi SIBISETCS MapKepOoM OoJiee BEICOKUX YI0EB Y
KOPOB, YTO CIIOCOOCTBOBAJIO BHICOKOW KOHCOJIUIAIINN
A-amens (74 %), 9acToTa BCTpe4aeMOCTH KOTOPOTO
B 3 paza BhIllIe, 4eM B-amnens.

2. Mono4yHas NpOAyKTUBHOCTB, BBIXO MOJIOY-
HOTO *)upa u 6enka Beimre Ha 10, 12,4 u 9,8 % co-
OTBETCTBEHHO y JI0UYepeil OBIKOB C TeTePO3UTOTHBIM
reHotunioMm AB no reny CSN3.

3. CreneHb peanan3anuy reHeTHIeCKOro MNoTeH-
IMaJia BBIIIE Y IIOTOMCTBA OBIKOB-IIPOM3BOANUTEIICH
¢ renotrunioM AB na 10,3 % no ynoro, Ha 2 % — 1o
MaccoBOMH J10J1e skupa, Ha 5 % — 10 MaccoBOit 1o7e
Oenka B CPaBHEHUU C I0YEPbMHU, TIOTYYCHHBIMU OT
ObIKOB ¢ TeHoTHTIOM AA. To coneprxanuto Oenka u
KUpa MOJIOKO KopoB-Marepeii ¢ renotuiom CSN?? a
5,91 3,3 % COOTBETCTBEHHO MPEBOCXOIUT AaHATIOTH
¢ rerorunioM CSN44 i CSN“2,
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4. JInst BOCTIPOM3BOZICTBA CTa1a M JOPMUPOBAHNS BaarogapHocTi: MUHHCTEPCTBY CEIBCKOTO XO35IH-

BBICOKOIIPOAYKTUBHOTIO ITOTOJIOBbS PEKOMEHIYETCsl ~ CTBa ANTalCKOro Kpas 3a IpefocTaBieHue rpanta (Ne
GoJlee IMPOKO UCTIOTB30BaTh HOCHTEIIEH TTepCIiek- 122080300001-5), B paMkax KOTOpOro ObLIa CO3/1aHa Ja-

TUBHBIX T€HOTUIIOB ¢ B-ansenbio 1o reHy kamnma-ka-
3€MHa, KOTOPbIE OKAXYT yay4IIaiomui 3¢ ¢dekt Ha

6oparopust JIHK-nuarnoctuku sxuBotaeix ®I'BOY BO
AnTaiickoro TAY.

TMOBBIIICHUE IPHU3HAKOB MOJIOYHOM IMPOAYKTHBHOCTH.
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Jast mutupoBanusi: [owcarxceibaesa I'I, Kounes H.H. VinenTuduKkaius reHOB, aCCOIMUPOBAHHBIX C MOJOYHOMN
NPOAYKTHBHOCTBIO KOPOB CHMMEHTAJILCKOW U KpacHoii crenHoi nopoyn Kazaxcrana // Becruuk HI'AY (Hoocu-
OUpPCKUil TOCYIapCTBEHHBIN arpapHblii yHUBepcHuTeT). — 2025. — Ne 1(74). — C. 142-150. — DOI 10.31677/2072-
6724-2025-74-1-142-150.

KuroueBble cJIoBa: 4acTOTa TCHOTHIIA, YacTOTa aJuIejei, Kamma-Ka3euH, Ocera-nmakrornooynun, PIT-1, kpacHas
CTEeMHasi MOpoAa, CAMMEHTANbCKas! MOPOAA.

Pedepar. [ enemuueckas cmpyxmypa cuMmMenmanbCekou u Kpachoii cmentoti nopood no aokycam CSN3, BLG,
PIT-1 xapaxmepu3syemcs vicokoil uacmomoii cemeposueom (Ha yposne 45—50 %). Jons 2omosueom eapvupyem
6 nopooax. Tax, y cummenmanoe uacmoma CSN3* u CSN3BE cocmasnsem 27 u 24 %, y kpacnoii cmennoii — 34,2
u 16,6 %. Ilo ceny BLG wacmomsi como3uzom y 08yx nopoo pacnpedeneHvl OMHOCUmMeNbHO 00uHakoso — 12 %
(BLG*) u 37 % (BLG®®). B omauuue om pagHo2o coomnouleHuss anienvhvix sapuanmos 2ena CSN3, uvacmoma
annens BLG? ¢ 1,8 paza eviute anvmepnamusnozo annens (p < 0,01). Yemanoenenvt mescnopoousie paznudus
no wacmome 2eromunos PIT-1'4 y PIT-15% (p < 0,05). ¥V cummenmanos wacmoma comozucom cocmasisem 23 %
(PIT-1Y) u 30 % (PIT-1%8), a y kpacnoit cmennoii nopodst — coomeéemcmeento 9,2 u 47,5 %. Yacmomnoe pacnpe-
Oenenue anneneil y CUMMEHMALO8 OMHOCUMENbHO PAsHoe, Y KpacHot cmentoti npesanupyem PIT-18 (70 npomue
30 %). V kopoeé cummenmansckoii nopoovl yemanosieHo, umo 2omosucomusiii cenomun CSN3PE oxasvieaem no-
noarcumenvroe erusnue (p < 0,05) na nosgviutenue y00si, b1X00 MOIOYHO20 OENKA U HCUPA 8 MONOKE NO CPABHEHUIO
¢ Opyeumu eenomunamu. Cmamucmuyecku 0OCMOBEPHBIX PAIUYULL MENCOY ICUBOMHBIMU PASHBIX 2€HOMUNOS
no eeny CSN3 y kopos kpacHoti cmenHotl nopoowvt u eeny BLG y obeux nopoo ne ycmanosneno. Ycmarnosnenvi
cmenelb U HanpasieHue Cesi3u MecOy NOKA3AMeENAMU MOJIOYHOU NPOOYKMUBHOCIU, 2eMAMON02UYeCKUMU U OUO-
XUMUYECKUMU NOKA3AMETSIMU KPOBU Y JICUBOMHBIX CUMMEHMANbLCKOU U KPACHOU CMEnHOl Nopoo ¢ y4emom ux
2EHOMUNUYECKOL NPUHAOTIENCHOCTL, KOMOPbLE MOICHO UCNONB3068AMb 6 OYEHKe (YHKYUOHATLHOU USMEHYUBOCU
NPUSHAKOS.

IDENTIFICATION OF GENES ASSOCIATED WITH MILK PRODUCTIVITY OF
COWS OF SIMMENTAL AND RED STEPPE BREEDS OF KAZAKHSTAN

'G.G. Jaxybayeva, ’H.N. Kochnev
Toraigyrov University, Pavlodar, Republic of Kazakhstan
’Novosibirsk State Agrarian University, Novosibirsk, Russia

E-mail: gulnarajaks@gmail.com

Keywords: genotype frequency, allele frequency, kappa-casein, beta-lactoglobulin, PIT-1, red steppe breed,
simmental breed.

Abstract. The genetic structure of the Simmental and Red Steppe breeds at the CSN3, BLG, and PIT-1 loci
is characterized by a high frequency of heterozygotes (at the level of 45-50 %). The proportion of homozygotes
varies in breeds. Thus, the frequency of CSN3** and CSN3%8 in simmentals is 27 and 24 %, and in Red Steppe
breed — 34.2 and 16.6 %. According to the BLG gene, the frequencies of homozygotes in the two breeds are rela-
tively equally distributed — 12 % (BLG*) and 37 % (BLG"®). In contrast to the equal ratio of allelic variants of the
CSN3 gene, the frequency of the BLG® allele is 1.8 times higher than the alternative allele (p < 0.01). Interbreed
differences in the frequency of PIT-1** and PIT-1%8 genotypes (p < 0.05) have been established. The frequency of
homozygotes in Simmentals is 23 % (PIT-1**) and 30 % (PIT-1%%), while in the Red Steppe breed it is 9.2 % and
47.5 %, respectively. The frequency distribution of alleles in simmentals is relatively equal, while PIT-1® prevails
in the red steppe (70 % versus 30 %). In Simmental cows, it was found that the homozygous CSN3? genotype has
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a positive effect (p < 0.05) on increasing milk yield, milk protein and fat in milk compared with other genotypes.
There are no statistically significant differences between animals of different genotypes in the CSN3 gene in red
steppe cows and the BLG gene in both breeds. The degree and direction of the relationship between indicators of
milk productivity, hematological and biochemical parameters of blood in animals of the Simmental and Red Steppe
breeds, taking into account their genotypic affiliation, which can be used in assessing the functional variability of

traits, have been established.

I'enernueckue noruMophu3Mbl BHECIH OOIBIION
BKJIAJ] B XapaKTEPUCTUKY CEIIbCKOX03IHCTBEHHBIX
KHMBOTHBIX, OTCJIEKMBAHUE HCTOPHHU IBOJIOLIUH TIOITY-
JSIMA M YCTAaHOBIICHUE Pa3InYUil MEXTy IOPOIaMH
KpyIHoro poraroro ckora. Haubonee usyueHHbIMU
SIBIISIIOTCSI TeHBI Kanmna-ka3enna (CSN3) u Gera-nak-
toroOynuHa (BLG), annenbHble BapuaHThl KOTOPBIX
CBSI3aHBI C ITOKA3aTeNIMH MOJIOYHOH MTPOTyKTUBHO-
cru [1-9].

OIHUM U3 BO3MOXHBIX T'€HOB—KaH/IUJaTOB
MOJIOYHOM MPOJYKTUBHOCTU PacCMaTpUBAIOT T€H,
konupytomui pakrop tpanckpunuuu PIT-1 [10-
13]. OgnonmenubsiM renoM PIT-1 aktuBupyercs
TpaHCKpunuus nponaktuxa (PRL), comaroTponuHa
(GH), peuienitopa cOMaTOTPONHH-PUIM3HHT TOPMOHA
(GHRH), 6eta-cyObeAnHHIIBI THPEOUJHOTO TOPMOHA
(THRB), 6eta-cyObeIMHULBI pelienTopa TUPEOTPOII-
Horo ropmoHa (7SH).

VYuaureiBast 0COOEHHOCTH (HOPMUPOBAHHUSI TeHE-
THYECKOW CTPYKTYPBI Pa3HBIX IOPOJ, B TOM YHUCIIE
10 TeHaM—KaHAUJaTaM MOJIOYHOM MTPOTYKTUBHOCTH,
1enecoodpazHo ObUIO MPOBECTH aHAJIN3 MOJIUMOP-
¢duszma renoB CSN3, BLG, PIT-1 B momynsmusx
’KUBOTHBIX, Pa3BOIUMBIX Ha Tepputopun Kazaxcrana.

Llenb uccneoBaHust — U3y4UTh MOIUMOPHU3M
reHoB CSN3, BLG, PIT-1 meromom ITLIP-IIJIPD y
CHMMEHTAJIbCKON U KPaCHOM CTEMHOW MOpOA Ka-
3aXCTAHCKOM CEJIEKIIUU U €r0 CBSI3b C HEKOTOPBIMU
HMHTEPbEPHBIMU U MPOJYKTUBHBIMU MPU3HAKAMHU.

OBBEKTBI U METO/IbI
NCCIEJOBAHUU

UccnenoBanus OblIM NPOBEAEHBI B IEPUOLT
2017 ., a Taxxe ¢ 2022 o 2024 rr. B 1aboparopuu
o6uorexnonoruu *kuBotHbIx HUU «ArponnnoBa-
11K ¥ 6notexHonorum» TopalrslpoB yHUBEpCUTETA
(r. ITaBomap), a Takke Ha TEPPUTOPHUN PEPMEPCKHIX
xo3s1icTB [1aBonapckoit oomacTw.

OOBEeKTOM HCCIIeI0BaHUS MOCITY KU KUBOTHBIE
JIBYX TIOPOJ KPYITHOT'O pOraTroro cKOTa MOJIOYHOI'O
HarpaBJIeHHUs] TPOAYKTUBHOCTHU: KOPOBBI KpPAaCHOM
cTermHoi mopossl (7 = 120) 1 CHMMEHTAILCKOM TI0-
poxnsl (n = 103). [Ipeqmerom nccneq0BaHUS SIBISUTUCD
noruMopdHbBIe TeHbI: Kanmna-ka3zenH (CSN3), Oe-
Ta-nakrornooyauH (BLG), runodusaproro dakropa
TpaHckpunuuu PIT-1.

Marepuanom Ut HCCIIEIOBAHNUS SABISLIACH 1EITh-
Hasi BEHO3HAsI KPOBb. 3a00p KPOBH MPOU3BOIMICS U3
xBocToBOH BeHbI B ipooupkn VACUETTE® ¢ K2
OTA s reMaTooru4eckux, MOJIeKyJIIpHO-TeHe-
TUYECKHUE HCCIEI0BaHUM LEeIbHON KPOBH.

Oxctpakuuto JIHK mpoBoauiu B mporiecce Jin-
3UpOBAaHUS KJIETOK KpoBH, 3akperuienus JIHK Ha
copbenTte, mpombiBKH (3 %), smrorun [IHK B TE-Oy-
dep (50 mxr). [ist SKCTpaKIK HYKJISHHOBOW KHC-
JIOTHI UCTIONB30BaK Habop peareHToB JJHK-cop6-B
koMmanun AMminCeHc®, 1. Mockpa. KaduecTBo u
KOHIIEHTpaLMIO U3BJeueHHbIX npenaparos JJHK
OIICHHUBAJH JIEKTPOPOpETHIECKUM METOIOM B 1%
arapo3HOM TeJe.

Hanee, cornacHo pekoMeHAausIM y4aeHbix [10,
14, 16], 6pIM IPOBEICHBI UCCTIEOBAHUS TCHOB C
UCIIOJIb30BaHUEM MOJIMMEPA3HON LIETHON peakLuu U
NOIUMOPGU3M IJTUH PECTPUKLIMOHHBIX (hParMEeHTOB
(ITIIP-ITAP®) u mocnenyrommmM aHaIM30M aMILUTU-
KOHOB Te€JIb-2JIEKTPOPOPE3OM.

Jnst mposenenwus [P ucnons3oBansl Habop ¢
Taq AHK-nmonumepasoii u 6ydepom AS xommanuu
«Cub2H3uM» 1 rOTOBas peakMOHHAsI cMech buo-
Mactep HS-Taq ITLP (2x) komnanuu buonadmukc,
r. HoBocubGupck.

Cocras nHabopa ms [TLP: Taq IHK-mommepaza
(1 e.a./mxi); cmeck ANTP (0,5 mM kaxnoro); Oydep
i peakiun «SE-0ydep AS» (10X: 670 mMTris-
HCI (pH 8,8 mpu 25 °C); 166 mM (NH,),SO,; 0,1 %
Tween-20); pacteop MgCl, (50 mM); crepunbHas
BOJA — 5 MIL

CocraB peakunonHoi cmecu buoMacrep HS-
Taq ITLP (2%): 100 MM Tpuc-HCI, pH 8,5 (npu
25 °C), 100 MMKCI, 0,4 MM KakJ10TO 1e30KCUHY-
kneosuarpudocdara, 4 MM MgCl,, 0,06 ex. akr./
Mk Taq JJHK-nomumepassrl, 0,2 % Tween 20, cta-
ounmzaropsl HS-Taq IHK-onumepassi.

Hcnons3osans! [IIP-nipaiiMepsl KOMIIaHAMN
«Cu62u3um» (1. HoBocubupck) u JIiromuripod PYC
(r. Mockga).

[TocnenoBarenbHOCTH OMUTOHYKICOTHIOB AJIS
reHa CSN3:

BOSAS A: - 5" ATgTgCTgAgCAggT ATC CTA
gTTATg g - 3';

BOSAS B: -5 CCA AAA gTAgAgTgC AAC
AACACT gg-3'".

«Bectauk HIAY» — 1(74)/2025

143



BETEPUHAPUNA, 3S00TEXHNA N BNOTEXHO/10T UA

Pesxxum ammumndukanuu: 94 °C — 1 mun — 1e-
Hatypamus, 62 °C — 1 MUH — OTXKUT TIpaiiMepoB,
72 °C — 1,5 mun — cunres (x35); xpanenue — 4 °C.

s TTAP®-unenTrdukauy reHOTUIOB ajlielb-
Hbix CSN3* u CSN3% 20 mx [TIP-mipo6sr (883 mH)
oOpabareiBasii 10 ef1. SHIOHYKII€a3bl PECTPUKIIUN
Pstl B 1x06ydepe «O» (Cub6du3um) mpu 37 °C B
teyeHrne Houu. CallT y3HaBaHUsl pecTpUKTa3bIPstl
— CTGCA1G/ G|ACGTC. Uctounuk pepmeHTa —
mrtamMm E. coli, Hecyniero KIoHUPOBaHHbIHN reH Pstl
u3 Providenciastuartii.

[To pe3ynbraTam paciierieHus] aMIIJIMKOHOB
nony4yeHsl reHotunel CSN344, CSN34% u CSN3%5.
O renotune CSN3* cBUIETEIHCTBOBAIO HATMYUE
Tpex pparmenToB JIHK mmuuoit 106, 306, 4711H,
reHotunt CSN34% nokaszan yetsipe pparmenta JJHK
amuaHoit 106, 306, 471, 777mH, CSN3%8 renotun omnpe-
nensuics HammuueM AByx pparmenros JJHK amunoi
106, 777 nH.

[Tommopdusm reHa BLG ObUT HCCIIEIOBaH C UC-
nonb3oBanueM Meroaa [TIP-IT/IP® B cooTBeTCTBUU
C PEKOMEHAAIUSIMH 10 TeHETHYECKOMY aHAJIHU3y
KpPYIHOTO poraroro ckora [15].

[TocnenoBaTenbHOCTH OJUTOHYKJICOTH IOB JIJISt
uccinenyemoro rena BLG (Medrano J.F., 1990):

BLGP3:5 - gTCCTT gTgCTggAC ACC gAC
TACA-3’;

BLG P4:5 - CAggAC ACC ggC TCC Cgg TAT
ATgA-3.

Pesxum ammmudukarmm: 94 °C — 4 MuH — npej-
BapuresbHas neHaryparmst (x1); 94 °C — 10 ¢ — nena-
typanus, 60 °C — 10 ¢ — oxur npaiimepos, 72 °C —
10 ¢ — cunTe3 (%38); 72 °C — 5 MuH — (puHATBHAS
anonranus (X1); xpanenune — 4 °C.

Jns onpenenenus nonumopdusma resa BLG
o BapuanTam BLG* u BLG? 20 mxa ITLP npoObt
oOpabarbIBaiM 5 €11. SHJIOHYKJIea3bl peCTPUKIIII
Haelll npu 37 °C teuenue Houn. CaiiT y3HABaHUS
pectpukrazsl — GG | CC / CC|GG. Uctounuk dep-
MeHTa — mramMm E. coli, Hecyiero KIOHUPOBaHHBIN
red Hae III uz Haemophilusaegyptius B 1x0ydepe
«C» (CubdH3uM).

[MP-TTIJP® mokaszan Halluuue YEThIPEX pe-
CTPUKIIMOHHEIX (pparmenToB 153, 109, 79 u 74 mH
cootBeTcTBYIOIMX reHotuy BLG*®, Tpex dparmen-
toB 109, 79 u 74 ma — BLG®® u aByx ¢parmeHTOB
153, 109 ma — BLG**.

st onenku nonumopdusma reHaPl7- /ucnoib-
30BAJTMIIOCIIE0OBATEIIHBHOCTH OJIMTOHYKICOTUIOB
(Woollard J. Et al., 1994):

Pitl-F: 5' - AAA CCATCATCT CCCTTC
TT -3/

Pit1-R: 5" - AAT gTA CAA TgTgCC TTC TgA
g-3"

Pexxum ammnudpukamun: 94 °C — 5 muH —
npeaBapuTenbHas aeHarypanus (x1); 94 °C — 30
¢ — nenarypamus, 56 °C — 30 ¢ — oTxur npaiimMe-
poB,72 °C — 30 ¢ — cuHTe3 (%35); 72 °C — 10 Mun
— (puHanbHas snonrarms (x1); xpanenue — 4 °C [10].

l'enotunupoBanue rena P/7-/ipoBOJUIIN ITyTEM
pacmermienus npoaykra [IHP ¢ ncrons3oBanneM
pecrpukrassl Hinfl nipu 37 °C Teuenue Houn. Caiit
y3naBauus Hinfl - GTANTC / CTNA |G. Uctounuk:
mramMm E. coli, Hecymiero kioHupoBanHblid rer Hinfl
u3 Haemophilusinfluenzae.

I'enotunyP/7-144 cOOTBETCTBOBAJIO HAIMYUE
oxno# nmonocel JIHK pazmepom 451 niH, reHOTH-
ny PIT-1% — tpu monocer JIHK paszmepom 451 mH, 207
u 244 1, redotuy PIT-188 — ne mosock pasmepom
207 u 244 uH.

buoxumnueckuil aHanu3 KpoBU MPOBEACH Ha
BeTepuHapHoM anamm3arope SMT-120V u Ha Groxu-
mudeckoM aHanmzatope Biochem FC-120 metomom
(oToMeTpHH, reMaTOIOTHYECKHI aHAITH3 — METOIAMH
KOHJTyKTOMETPHUH, (OTOMETPUHU Ha IreMaToIoruye-
ckoM ananmmzarope MicroCC-20Plus Vet.

COop JaHHBIX 300TEXHUYECKOTO ydeTa IpoBe-
neH u3 6a3pl «<ACEPAS)» ananuTrdeckoro meHTpa
HKOHOMHYECKOH TIOJIUTHUKHU B arpOMPOMBIIILIEHHOM
komruiekce Pecryonuku Kazaxcran. [lonyuena vn-
dbopmanust 0 MOJIOYHOM MPOIYKTUBHOCTH (YAOM,
YKUPHOMOJIOYHOCTH, OEJIKOBOMOJIOYHOCTb, KOJTNYE-
CTBO MOJIOYHOTO JKHpPa U O€JIKa) TIOITHOBO3PACTHBIX
KOpoB 3a 305 jgHel nakTaIuu.

Craructuueckas 00paboTKa MPOBOAMIACH C
UCTIOJIb30BaHUEM CTaHJApTHOTO naketa Microsoft
Office Excel 2016. HopMansHOCTE pacnpepene-
HUS IPU3HAKOB OIEHUBAJIH C TIOMOIIBIO KPUTEPHS
[Tanupo—Yunka, CONpsiKEHHOCTb PU3HAKOB — C
noMoIbo ko3 dunmenta xkoppemsuuu [Tupcona n
panroBoro ko3ddunuenta Criupmena.

PE3VJIBTATHI HCCJEJOBAHUI M X
OBCYXJEHUE

B uccnegyeMbix nopogax KpymHOro poraroro
ckora, pa3Bogumoro B [laBnogapckoii obnactu Pe-
cnyomuku Kazaxcras, BbISBICHBI TOTUMOP(HU3MBI
renoB CSN3, BLG u PIT-1. 'enetnueckas cTpykrypa
CUMMEHTAIIBCKOW M KPACHOW CTEITHOM MOPOJ 110 TEHY
CSN3 npezncrasnena B a0 1.
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Tabnuya 1
I'eHeTH4eckasi CTPYKTYypa CHMMEHTAJILCKOIl M KpacHO¥ cTenHol mopox mo reny CSN3
Genetic structure of the Simmental and Red Steppe breeds according to the CSN3 gene
Yacrora renorumna, % Yacrora ayuteneit, %
[Topona AA AB BB 2
posa 1 A B x
n % n % n %

CHMMet- | 103 | og | 27,0444 | 50 | 48,0449 | 25 | 240241 | 520+49 | 48,0449 | 047
TaJbCKas
Kpacuas | 100 41 | 342242 | 50 | 492545 | 20 | 166233 | 58.0+45 | 420445 | 004
CTernHast

HaGmrogaemMast cTeneHb reTepO3UTrOTHOCTH
(CSN3“8) B mopomax cocrasiset 48 u 49,2 % co-
OTBETCTBEHHO. YacToTa jKeIaTeIbHOTO TeHOTH-
na (CSN3%%) naxongutcs Ha ypoBHE 16,6 1 24 %.
B cumMenTaNIbCKOM TOPOAE BBISIBIEHBI JJOCTOBEPHBIC
pazINyms MEKy YacToTaMu reHoTurioB CSN344/ 48y,
CSN348%5 (p < (0,001). Y KpacHO# CTEIMHOMN MOPOIbI
redotunn CSN34B pMmeeT camyro BBICOKYIO 4acTO-
Ty — 49,2 %, 3a Hum creayror CSN344— 342 %
u CSN3BB— 16,6 %. Paznuuust MeXy STHMH Ya-
crotamu goctoBepHbl npu p < 0,05 u p < 0,001.
MEeKMOPOIHBIX PA3IHUMil 10 YACTOTAM OJMHAKOBBIX
TCHOTHUIIOB HE YCTaHOBIICHO. Pacnpenenenne 4actot
B OTHUX MOMY/ISAIMOHHBIX BEIOOPKAX HE OTINYAIOCH OT
TEOPETUYUCCKH OJKUIAEMOT0, YTO MOXKET FTOBOPHUTH O

TE€HHOM PaBHOBECHH U OTCYTCTBHH CYLIECTBEHHOTO
BIMSIHUS (PAKTOPOB 0TOOpa U MOAO0Pa KUBOTHBIX.

Crnemyer OTMETHUTh, YTO HAIIIM JAHHBIE 110 TeHY
CSN3 y cuMMeHTaIbCKON IOPOJBI COMIACYIOTCS C
pe3ynbrataMu ucciaenoBannii P. Bartonova no yem-
ckuM cummeHTanam (CSN34B— 487 %, gacrora
amens B — 41,8 %) [17]. YactoTta BcTpedaemMocTH
«okenarenbHoro» reHoruna CSN3B8 y skuBOTHBIX
CUMMEHTAJIbCKON U KpacHOU crenHou nopox Ce-
BepHoro Kazaxcrana na 11,3 u 6,3 % BbiiIe, 4em y
nopoy cocenHero Cubupckoro pernona [18].

B orHomennu nomumopdusma reaa BLG reHo-
Tt BLG PP BoisiBiieH y 38,9 % CHMMEHTAIbCKHX KO-
POB, Y KpacHOIi cternHoi nmoposl — 36,8 % (tabm. 2).

Tabnuya 2
I'eHeTHYeckasi CTPYKTYypa CHMMEHTAJIBCKOIl M KpacHO# cTenHoii mopoxa nmo reny BLG
Genetic structure of the Simmental and Red steppe breeds according to the BLG gene
Yacrora renorumna, % Yacrora anneneit, %
Hopoma |, AA AB BB w2
A B
n % n % n %

Cammern- |14 | 12,0430 | 58 | 500446 | 44 | 3805447 | 350144 | 650444 | 1.12
TabCKast
Kpacuast | g¢ | 15 | 120£32| 50 | 51,0450 | 36 | 368+48 | 350-48 | 650448 | 09
CTeIHas

B cTpykrype oGeux mopoxa npeobiiamaet re-
Tepo3uroTHeiii renotunt BLG*P (Ha ypoBHe 50 %),
94acTOTHI TOMO3UTOT MUHUMANIBHBI (Ha ypoBHE 12 %).
Paznuuust Mmexy yactoramu reHotunos BLGA*/AB i
BLG**/®®y iopon noctoBepHsi (p < 0,05). Pazmuumit
MEX]y TOPOJIaMH B MIpeJieiaX OTACIbHBIX TCHOTH-
OB HE BBISIBJICHO, YTO MOXET CBHUJICTEILCTBOBAThH
00 OTCYTCTBHH BOBJICYEHHOCTH HTOTO T'eHa B TIPO-
recc noponoodpasoBanus. B To ke BpeMs BbICOKast
gactota ayuens BLG® (65 %) mo oTHOIIEHHUIO K
BLG” (35 %) yka3bIBaeT Ha TO, YTO CYIIECTBYET

mudepeHIpOBaHHBIN BKIIAJ aenel B popmu-
pPOBaHUE CTPYKTYPBHI IOPOIBI OJHOTO HAIIPABICHUS
MPOAYKTUBHOCTH.

ITo reny BLG cuMMeHTanbCKOM MOPOIbI HAIIN
JTaHHBIE COINIACYIOTCS C pe3yJbTaTaMH HCClea0Ba-
HUW YUCTOMOPOAHBIX CUMMeHTanoB Cubupwu, rae
xenatenbHblid reHoTrn BLGE? BeisiBiien y 39,2 %
kopoB [19].

ITo reny PIT-1 B ananu3upyemsbIix BRIOOpKax
HaOnronaeTcsa npeodiagaHue 4acTOTHI ajljielst
PIT-1B: 51,0 u 70,0 % cooTtBeTcTBeHHO (Tabm. 3).
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V kpacHoii crerHoi opoas! reHotur PIT-18 nmeer
CaMyIo BBICOKYIO 4acToTy (47,5 %), 32 HUM CIIeyI0T
PIT-1B i PIT-144 - 43,3 1 9,2 %. Paznuuns Mex-
1y 4aCTOTaMu TeHOTHIOoB PIT-144/AB i PIT-144/88
KpacHOM CTeHON moposbl 1ocToBepHbI (p < 0,001).

Y cuMMeEHTaI0B peodiiaacT reTepO3UTroThI
PIT-128 (45,0 %), romo3urotsl coctasisitot 23,0 %

(PIT-12%) u 30,0 % (PIT-1BB). Paznuuus mexmay
gactoramMu reHoTHroB PIT-1244B y cumMenTanos
noctoBepHsl (p < 0,01). Takke OTMEUEHBI MEKIIO-

pomubie paznuuaus (p < 0,05) Mexay yactoTamu re-
HoTHIOB 110 PIT-14* 1t PIT-158,

Tabnuya 3

IeneTnyeckasi CTPYKTypa CHMMEHTAIBCKOM U KPAacHOH cTenHoi nopox no reny PIT-1
Genetic structure of the Simmental and Red steppe breeds according to the PIT-1 gene

Yacrora renoruna, % Yacrora anmneneit, %
TTopona AA AB BB 2
pora A B X
n % n % n %

Cimmen- | oo |10 | 530055 | 27 | 450464 | 18 | 300459 | 490465 | 51,0465 | 06
TaJIbCKasa

Kpacnat | o0 | 11 | 90105 | 52 | 433445 | 57 | 47.5c45 | 300+42 | 700+42 | 006
CTCIIHAA

Takum 06pa3oM, aHATTN3 TEHOTHITMIECKOH CTPYK-
TYPbI IOMYJSIITMOHHBIX BEIOOPOK, YaCTOTHI aJlJIeNeH
U YPOBEHb 3HAYMMOCTH COOTBETCTBUS Xapau—Baii-
HOepra OTpaskaeT pa3IMyHYIO CTENIeHb TeHOTHITNYE-
CKOTO pa3HOOOpa3us IOPOJI MPY TEHHOM PaBHOBECHH.

[Tocne reHOTUIIMPOBAHYSI TIOMTUMOP(HHBIX COCTO-
staui o reHam CSN3, BLG, PIT-1 6wt ipoBenen
CPaBHUTEIbHBIN aHAIN3 MOKa3aTeIe MOJIOYHOMI
MIPOIXYKTUBHOCTHU KUBOTHBIX C Pa3HBIMU T€HOTUTIAMHU.

[Ipu u3yuenuu cBsi3u reHoTHnoB 1o reny CSN3
C ToKa3aTeNIIMU NMPOJYKTUBHOCTH KOPOB CHUMMEH-
TaJIbCKOM MOPO/Ibl YCTAaHOBJIEHO, YTO TOMO3UTOT-
HbIil reHotun CSN3B® oka3piBaeT MoJIOKUTEIBHOE
BrusHuE (p < 0,05) Ha MOBBIICHUE Y051, BEIXO
MOJIOYHOTO OelTKa ¥ )KMpa B MOJIOKE 110 CPABHEHUIO C
JIPYTUMHU reHoTHnamMu (Tadn. 4). Y kpacHoil crenHoi
MOPOJIbI 1OCTOBEPHBIX pa3inuuuii no reny CSN3 He
BBISIBJICHO.

Tabnuya 4

MoJiouHasi MPOAYKTHBHOCTh KOPOB CHMMEHTAJIBCKOM MOPOIbI ¢ pa3HbIMU reHoTunamu CSN3
Milk productivity of Simmental cows with different CSN3 genotypes

[Moxkazarens leroTumn n X=ES - i SD (d) Cv
min max
AA 28 5229+1154 4099 6740 610,8 11,5
Vnoit, kr AB 50 6243 £107,0 4191 7460 756,7 12,1
BB 25 7111 £+ 126,5 5938 8876 632,7 8,9
AA 28 4,23 +0,054 3,7 4,97 0,287 6,8
Kup, % AB 50 4,26 £ 0,041 3,6 5,03 0,293 6,9
BB 25 4,26 + 0,055 3,81 4,87 0,277 6,5
AA 28 3,23 +0,021 3,06 3,56 0,113 3,5
Benok, % AB 50 3,21+0,012 3,06 3,45 0,085 2,7
BB 25 3,25+0,021 3,08 3,62 0,104 3,2
AA 28 229,2 + 6,54 172,2 306,4 34,6 15,1
Koun-Bo &wupa, KT AB 50 268,7 £ 5,11 173,4 346,9 36,1 13,5
BB 25 301,7 £ 6,69 240,6 362,1 33,4 11,1
AA 28 172,9 £3,91 1422 2228 20,7 12,0
Kon-Bo Gernka, KT AB 50 201,6 3,26 131,5 239,5 23,1 11,4
BB 25 228,9+4,75 169,3 292,9 23,7 10,4
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CrarrcTHYeCKH JOCTOBEPHBIX Pa3INUUil MEKIY
’KUBOTHBIMH Pa3HbIX T€HOTHUIIOB 110 reny BLG y

CUMMEHTAJIbCKOM ¥ KPACHOM CTEITHOM IOPOJ TAKKE
He ycTaHOBJIEHO (Tabm. 5).

Tabnuya 5

MosiouHasi MPOAYKTHUBHOCTH KOPOB KPACHOIi CTENMHOM MOPOABI ¢ pa3jM4YHbIMU reHoTHNaMu BLG

Milk productivity of Red Steppe cows with different BLG genotypes

IToka3arenn I'enoTun n DN - T SD (d) Cv
min max

AA 12 7046 +312,5 5347 8808 1082 15,4
Vnoii, kr AB 50 7099 +177,7 3602 9800 1257 17,7
BB 36 6726 £219,6 4218 9132 1318 19,6

AA 12 4,03 £ 0,04 3,87 4,35 0,137 34

Kup, % AB 50 4,01 £0,02 3,7 4,36 0,144 3,6
BB 36 4,0+0,018 3,62 4,22 0,11 2,7

AA 12 3,2+0,013 3,13 33 0,046 1,4

Benok, % AB 50 3,2+0,011 3,04 3,42 0,077 2,4
BB 36 3,23 +£0,022 3,1 3,9 0,131 4,1

AA 12 283,7+ 13,1 2139 3453 453 16

Kon-Bo xupa, kr AB 50 284,5+7,37 156,7 401,8 52,1 18,3
BB 36 269,7 £9,05 167,5 3753 54,3 20,1
AA 12 225,5+10,2 172,2 280,1 35,3 15,7

Kon-Bo 6Gernka, kr AB 50 226,3 +5,48 1232 308,7 38,8 17,1
BB 36 216 +£ 7,26 129,9 259,9 43,5 20,2

OLICBI/IJIHO, YTO BKJIaJd OAHOI'0 MJINM HECKOJIBKHUX
TE€HOB B CJIIOKHBIN 110 TEHETHYECKON IPUPOJIE KOJIH-
YECTBEHHBII MPU3HAK MOKET OBITh HE3HAYUTEIBHBIM,
TeM 0oJiee €CIM YUYUTHIBATh BIUSHUE MHOXXECTBA
napatunuieckux paxkropos. BepostHo, mosTromy uc-
CJIEZI0BaTENU IEMOHCTPUPYIOT IPOTUBOPEUHBBIE pe-
3YyJIbTaThI. B To xe BpPEMA IMOJYUYCHHBIC aCCOLIUalIn
OTPAXKAIOT YHUKAIBHOCTh KaXO0W MOMYISIIHOHHON
TPYIIIBI C TOYKH 3PEHUS CIIOKHUBILETOCS JUHAMUYe-
CKOTO MOCTOSIHCTBA ajutenodonaa mopoast. OTcyT-
CTBUE KOHTPOIMPYEMOT0 0TOOpa 10 reHaM, KOCBEHHO
CBA3aHHBIM C CCJICKIMOHUPYCMBIMHA MIPU3HAKAMU,
MOXET UBMCHUTDH HE TOJILKO CPEAHUC apn(bMeane—

CKHE BEJIMYUHBI, HO ¥ U3MEHUYMBOCTD M KOPPEIALIUT
MEXIy pr3HakaMu. Mbl HaOIromaeM, 9To y KHUBOT-
HBIX Pa3HbIX TEHOTUIIOB CYIIIECTBEHHBIX N3MEHEHHI
(EHOTHIMYECKOM M3MEHYMBOCTH TTOKa3aTesci He
npou3onuio. YTo kacaercs U3MEHEHUN KOppEsLHi
MEKIy MPU3HAKaMU BHYTPH T€HOTUITMYECKHUX TPYIITT
JKMBOTHBIX, TO 3/ICCh MBI HE HA0II0JaeM 3HAYMTEIIb-
HBIX Pa3IUuiil B CTENICHU U HANPABICHUU CBA3U
MEXIy MTPOAYKTUBHBIMH, TEMATOJIOTHYECKUMU U
OMOXMMUYECKUMHU TOKa3aTresssMu KpoBu. B Tabi. 6
MIPEACTaBICHBI TOJIHKO JOCTOBEPHBIC KOAPPHUIIUEHTHI
KOPPEJIALNYU Y KUBOTHBIX Pa3HBIX TEHOTHUIIOB IO
reny CSN3.

Tabruya 6

Koppemmml MeExKIy OMOXMMHYECKHMHU M FeMaToJI0rHYeCKUMHU M0KA3aTe/ISIMH SKHBOTHBIX CHMMEHTAJIbCKOI

U KpacHoii crenmHoii mopoa mo reny CSN3

Correlation between biochemical and hematological parameters of animals of the Simmental and Red steppe
breeds according to the CSN3 gene

Koppenupyrouuii npuzHak

CSNAA

CSNAB

CSNEE

1

2

3

4

Cummenmanvckas nopooa

Vo, kr

Acnapraramunotpancdepasa (AST), en/n

—0,572+0,172%**

Mouesuna (BUN), MMoutb/n

—0,572+0,172%*
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Oxonuanue maon. 6

1

4

AnpenoxopTuxoTponHslii ropmon (AKTT),
/M

+0,516+0,179%*

Koprtuzon, HMomnb/1

—0,358+0,135%

—0,4710,184*

OOuuii 6eNoK, r/n

—-0,320+ 0,137*

KoHueHTpanus remornoonHa
(hgb), r/n

+0,683+0,143%**

Yucio neiikonuros (WBC), 10%/n

—-0,333+0,136*

Cpennuit 00beM TPOMOOIIUTOB
(mpv), g

— 0,424+ 0,131%*

OnIHOPOTHOCTD pazMepa TPOMOOIIUTOB
(pdw), ¢

~ 0,297+ 0,138*

Kup, %

BUN, MMoOb/1

+0,517+0,168%**

Yucno mumdornutos (LYM), 10° /n

+0,410+0,179%

+0,434+0,177*

Bbenok, %

enounas ¢ocdarasza (ALP), en/n

— 0,271+ 0,127*

CojiepxaHue CMECH MOHOIIMTOB, 303MHO(U-
JI0B, 6a30(HII0B M HE3PENbIX KIETOK
(MID), 10%x

+ 0,399+ 0,147**

Kpacnas cmennas nopooa

Vo, kr
UHucio rpaHyI0LUTOB
— + * _ B
(GRA), 10° /n 0,36+0,15
KonmnenTpanus remorioonHa
+ 4 Fkk + + ok .
(HGB), r/n 0,595+0,129 0,589+0,107

CremneHb OTKIIOHEHUS pa3Mepa
JPUTPOLIUTOB OT HOPMAILHOTO
RDW-CV, %

+0,50+0,139%**

T'emarokpur (HCT), % +0,628+0,125%** +0,801+0,079%** —
Yucio sputpormtos (RBC), 10'2/n - - +0,616+0,186**
WBC, 10%/n - - +0,469+0,208*
AKTT, nr/mn —0,839+0,087%** - -
Koptuzoin, HMOJIB/1T —0,746+£0,107*** —0,835+0,073*** -
Kup, %
ALP, en/n - —0,278+0,127* -
MID, 10°/n — —0,406+0,146* -
bemoxk, %
ALP, en/n — -0,271+0,127* -
AnannnamunoTrpancdepasa (ALT), en/n - - —0,504+0,204*

Maruuii, MMOJIB/JI

—0,598+0,189**

Ipumeuanue: * —p <0,05; ** — p <0,01; *** — p < 0,001

TakuMm 06pa3om, nzyueHue noaumopdusma re-
HOB B IIOpOZIax, pa3BOJUMBIX Ha Tepputopuu Cesep-
Horo Ka3zaxcraHa, ero cBsi31 ¢ MOJIOYHOM NPOYKTHB-

HOCTBIO, MOP(OJIOTHUESCKIUMH U OMOXUMUYIECKUMHU
napaMeTpaMH KPOBH MTO3BOJIMIIO MOIYYUTh JOTOI-
HHUTEIBbHYIO HH)OPMALIMIO O MPe/IaraeMbIX TeHETH-

YECKUX MapKepax KpYIMHOTO pOraroro CKota, B TOM
YHCIIe IS OLICHKU (PyHKIMOHATBHON U3MEHYUBOCTH
MIPU3HAKOB.
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BbIBO/Ibl

1. leneTnyeckast CTPyKTypa CHMMEHTAIILCKON 1
KpacHo# ctenHoi nopoza no jJokycam CSN3, BLG,
PIT-1 xapakTepusyeTcs BbICOKON 4acTOTOMU rere-
posurot (Ha ypoBae 45-50 %). Jlons romo3uror
BapbpHpYyeT B opozaax. Tak, y CHMMEHTAJIOB 4acTOTa
CSN34% i CSN3BB cocrasnsier 27 u 24 %, y KpacHO#
crenHoi — 34,2 u 16,6 %. Ilo reny BLG gacTots!
TOMO3UIOT Y JABYX MOPOJ paclpeaeiaeHbl OTHOCHU-
TeJIBHO oAuHaKoBO — 12 % (BLG**) 1 37 % (BLGEE).
B ormniume oT paBHOTO COOTHOIIEHUS AJIICIBHBIX
BapuanToB rena CSN3, yactora amtens BLG® B
1,8 pasza Beime ansrepHaruBHoro amiens (p < 0,01).

2. YcTaHOBICHBI MEXKIIOPOAHBIE PA3IIUYHS T10
yactote reHotunos PIT-144 u PIT-18 (p < 0,05). ¥
CUMMEHTAJIOB 4aCTOTa TOMO3UIOT cocTaBisieT 23 %
(PIT-12%) u 30 % (PIT-1BB), a y kpacHO#t cTemHOi
nopozasl coorBeTcTBeHHO 9,2 u 47,5 %. YactoTHoe

pacrpeziesieHue ajuiesiel y CHMMEHTalIOB OTHOCH-
TEJIBHO PABHOE, Y KPACHOM CTEMHOW MPEBAIUPYET
PIT-18 (70 mpotuB 30 %).

3. ¥V KOpOB CUMMEHTaIbCKOW OPOJIbI yCTa-
HOBJICHO, YTO TOMO3UTOTHBIN renorunr CSN3BB
OKasbpIBaeT MoyiokuTelbHOe BausHue (p < 0,05) Ha
TIOBBIIIIEHUE YOS, BEIXO MOJIOYHOTO OeNKa 1 Kupa
B MOJIOKE 10 CPaBHEHHMIO C IPyTMMU F'€HOTUIIAMHU.
CTaTUCTUYECKH JOCTOBEPHBIX Pa3IMUUI MEXKIY
JKUBOTHBIMH Pa3HbIX reHOTHNoB 1o reny CSN3 y
KOpOB KpacHoii crernHoi nopox U reHy BLG y o6enx
MOPOJI HE YCTaHOBIICHO.

4. YcTaHOBIIEHBI CTENIEHb U HAIIPABJICHUE CBA3H
MEKTy IOKa3aTeJIIMUA MOJIOYHOW POSYKTUBHOCTH,
reMaToJOrMYeCKMMU 1 OMOXMMUYECKUMU MTOKa3aTe-
JISIMH KPOBHU Y )KMBOTHBIX CUMMEHTAJIbCKON U Kpac-
HOH CTEIHOW MOPOJ C yYETOM UX T€HOTUIINYECKOM
MPUHA/JIEKHOCTH, KOTOPBIE MOKHO HCIIOJIb30BaTh B
OlIeHKe (DYHKIIMOHATIbHOW N3MEHYMBOCTH MTPU3HAKOB.
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Association between CSN3 and BCO2 gene polymorphisms and milk performance traits in the Czech Fleckvieh cat-
tle breed / P. Bartonova, 1. Vrtkova, K. Kaplanova, T. Urban // Genet Mol Res. — 2012. — Ne 11. — C. 1058. — DOL:
10.4238/2012.April.27.4.

Genotyping of selection-significant polymorphisms of cattle of the Western Siberia / N. Kochnev, G. Goncharenko,
S. Mager [et al.] // Intern. Sci. and Pract. Conf. “Development of the Agro-Industrial Complex in the Context of Ro-
botization and Digitalization of Production in Russia and Abroad”. —2020. — Vol. 222. — P. 03019/

Brusinue romrTHHA3aMd CAMMEHTAIBCKON MTOPOIBI Ha m3MeHeHue moaumopdu3ma reaoB CSN3 u BLG u ux cBsi3b
C TPOAYKTUBHOCTBIO U chiponpuroguocts / ['M. Tonuapenko, H.b. I'pumuna, O.B. [lnaxuna [u ap.] // Cubupckuii
BECTHHUK CEIbCKOX03sHiCcTBeHHOM Hayku. — 2016. — Ne 4(251). — C. 44-53.
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Pedepar. IIpeocmasnensr oannvie no oyenke ypo6Hs YuHKa 6 NEYeHU, NOUKAX, J1e2KUX, Cele3eHKe U MUo-
Kapoe ceunell nopooul jandpac. Paboma evinonnena ma KauHu4ecku 300pP0BbIX HCUBOMHBIX, OMKOPMIEHHBIX 6
KPYNHOM C8UH0B00YecKoM Komnaekce Anmaiickozo xkpas. Texnonoeus codepoicanus ceumeil bvlia mpex@asnot,
yenogusi — munogvimu, coomeemcemeosanu I OCT 28839-90. Omxopm ceuneii sbinonnsacs 00 160 oueii kombuxop-
Mamu Cepuiinozo 8bINYCKA C cepmugpuKamamy COomeemcmesus u 006asienuem SUMaMuHHO-MUHEPAIbHbIX npe-
MUKCO8, COOMBEMCMEYIOUWUMU OeMAanu3upO8anHbiM Hopmam Kopmaenus. OyeHKa yposHs YUHKA OCYUeCmEIsNach
€ NOMOWYBIO AMOMHO-IMUCCUOHHO20 CNEKMPATTbHO20 AHANU3A C UHOYKIMUBHO-C8A3AHHOU naasmotl. /s obpabomiu
nepguynoeo mamepuana ucnonvzosanu 110 Microsoft Office Excel, azvik npoepammuposanusi R (éepcust 4.4.1),
cpedy ananuza dannvix RStudio eepcuu 2024.09.0 (2009-2024 Posit Software, PBC). Ycmanoeneno, umo pac-
npeoenerue 6 OMHOUeHUY HAKONIEHUSL YUHKA 8 NeYeHU U NOYKAX OmAUHanocs om pacnpedenenus I aycca, 6 psoe
cyuaes npucymcmeosanu blopocul, oucnepcuu ovliu He comozettul. C ucnonb308anuem Meouansl chopmuposan
803PACMAIOWUT] PAHIICUPOBAHHBIL PSIO COOEPICAHUS YUHKA 68 OP2AHAX: MUOKAPO < jecKue < noyku < cele3eHKa
< neuenv, 8 yucieHHom evipasceruu: 1 : 1 : 1,2 : 1,4 : 2,4 me/xe. B nnane uzmenuu8ocmu Haumenviuidas 00HOPOO-
HOCMb MO pACCMAMpPUeAeMomy NpusHaxy xapaxkmepha oas nevenu. Ha ocnoeanuu mecma Kpackena—Yonnuca
YCMAanoeieHbl 3HavumMbvle paziudus 6 konyenmpayuu yunka (H = 88,485, df = 4, p < 0,0001). Ilonapnoe cpagne-
HUe NPOOEeMOHCMPUPOBANIO O0CHOBEPHBIE OMIUYUS YPOGHS XUMUUECKO20 dNIeMEeHmMa 68 Ne4eHU OMm 6ceX OCMANbHbIX
BHYMPEHHUX OP2aHO8 U MUOKAPOA U OONOTHUMENbHO 8 NAPAX. «NOYKU—TIeKUE», «CeNle3eHKA—N1ecKUe», «NOYKU—
MUOKAPO», «cele3enka—mMuokapoy. Memooom aznomepamuerozo KiacmepHo20 aHanu3a evloeieH makol opean,
KaK neveHb, UMelowull MakCUManbHulll ypo8eHb akKYMYIAYUY MUHEPANd, 6Ce OCMANbHble CHPYKMYPbL KACKAOHO
00beOUHeHbL BNI10Mb 00 2PYNNbL C MUHUMATLHBIM KOTUYECMEOM. «lecKue—cepoyey. IIpusedensvl penomunuueckue
oucmanyuu mexncoy kiacmepamu. Pezynomamer nooxooam 0as onpedenenus HOpMamMuGHbIX 3HAYEeHULl cooepica-
HUSL YUHKA 68 NedeHU, NOUKAX, JIe2KUX, Celle3eHKe U cepOedHOl Mbluybl C8UHEl NOPOObl IAHOPAC, BbIPAUJEHHBIX 8
3anaonoii Cubupu.

DIFFERENTIATION OF ZINC ACCUMULATION IN THE BODY
OF THE LANDRAS PIGS

0.A. Zaiko, T.V. Konovalova, O.S. Korotkevich, V.L. Petukhov, O.1. Sebezhko
Novosibirsk State Agrarian University, Novosibirsk, Russia

E-mail: zheltikovaolga@gmail.com

Keywords: copper, liver, kidneys, spleen, lungs, myocardium, pigs, landrace.

Abstract. The presented data pertains to the assessment of zinc levels in the liver, kidneys, lungs, spleen,
and myocardium of pigs of the Landras breed. The work was performed on clinically healthy animals, fed in a
large pig -breeding complex of the Altai Territory. The technology employed by pigs was three-phase, and the
typical conditions were in accordance with GOST 28839-90. The pigs were fed for a duration of 160 days using
compound feeds of serial output, accompanied by certificates of conformity, and supplemented with vitamin-
mineral premixes that corresponded to precise feeding standards. A zinc level assessment was performed using an
atomic emission spectral analysis with inductive-tied plasma. For the processing of primary material, Microsoft
Office Excel was utilized, along with the programming language R (version 4.4.1), and RStudio version analysis
version 2024.09.0 (2009-2024 Posit Software, PBC). It was established that the distribution of zinc in the liver
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and kidneys differed from the distribution of the Gauss. In some cases there were emissions, and dispersions that
were not homogeneous. Using a median, an increasing ranking range of zinc content in the organs was formed:
myocardium < lungs < kidney < spleen < liver, in numerical terms: 1 : 1 :1:1.2: 1.4 :2.4 mglkg. In terms of
variability, the smallest uniformity according to the point under consideration is characteristic of the liver. On the
basis of the twill painting test, significant differences in the concentration of zinc are established (h = 88,485, df
=4, p <0,0001). The pawn comparison demonstrated reliable differences in the level of the chemical element in
the liver from all other internal organs and myocardial and additionally in pairs: “kidneys-light”, “spleen-lungs”,
“kidney-myocardium”, “spleen-myocardium”. The method of agglomeration cluster analysis is allocated such an
organ as a liver that has a maximum level of accumulation of the mineral, all other structures are cascaded up to
the group with the minimum amount- “light-heart”. Phenotypes of distances between clusters are given. The results
are suitable for determining the normative values of zinc content in the liver, kidneys, lungs, spleen and heart

muscle of the lands of the Landras grown in Western Siberia.

XUMHUYECKHE HTIEMEHTHI SBIISFOTCS YaCThIO CIIOXK-
HOTO MPOTEOMa KJIETOK, KOTOPBIH XapaKTepU3yeT
OoJpITyI0 TONTI0 (PYHKIIMOHATBLHON WH(OpMAIIHHI
0 reHax, o0agaeT HIMPOKUM TUHAMHYECKUM JIHa-
Ma30HOM, MEHSISICh B 3aBUCUMOCTHU OT TUIIA KJIETOK
Y B OTBET Ha BHELIHUE pa3apaxkutenau. OH oTpa-
xKaeT Ouosornueckue QyHKIUHU U XapaKTepUusyeT
JKUBBIE CUCTEMBI Ha MOJIEKYJISIPHOM YpOBHE [1,
2]. Okono 10 % nmpoTeoma MIIEKOIIUTAIOIIETO Ha
pUMepe YeJI0BeKa MPeICTABICHO IUHKOCOACPIKa-
My Oekamu [3]. MeTaboaoMHUKON BBIICTSETCS
3JIEeMEHTHBIN MeTabonoM [4], XapaKTepu3y o
pa3IMyYHbIe TPYMIBI )KUBBIX OPraHU3MOB M CBS3aH-
HBIA ¢ MOJIEKYJISIPHBIM pa3HOOOpa3neM, KaK OTHON
13 YacTel OMOJIOTHYECKOTO Pa3HOOOPa3usl KUBBIX
opranm3moB [5]. Maopmanms o MUHEpaIbHOM CO-
CTaBe OpraHM3Ma CeJIbCKOX035HCTBEHHbIX KMBOT-
HBIX, UCTIOJIB3YIOIIUXCS B MUIIEBOM MPOU3BOACTBE,
Ba)KHA JUIs COXpaHeHUs1 OMopa3HOOOpa3us U OLICHKU
OMOJIOTUYECKON IIEHHOCTH MSICHOTO TPOM3BOICTBA.
B nepcnexTuBe reHeTHYECKHUE XapaKTEPUCTHKHU C
MTOMCKOM T'€HOB-KaHIUJAaTOB, OTBETCTBEHHBIX 32
JlaHHbIE (peHOTUNMYECKHE 0COOEHHOCTH, MOTYT
MOCIIY>KUTh IIaroM i pa3paboTKH HEOOXOTUMBIX
MIPOTPaMM B CEIHCKOM XO35HCTBE, TaK KaK MACO U
CyOITPOIYKTHI SBIISFOTCS BRICOKOIICHHBIMHU NCTOYHH-
Kamu OeJika, BATAMHUHOB U MUHEpayioB [6—8]. [Ipu
3TOM CYIIECTBYET YCTOWYMBOCTh MAaKPOOPraHU3Ma
K BO3JIEHCTBHIO OCHOBHBIX ICCEHIIMAIbHBIX MUHE-
paJioB, MOCTYMAIOLINX M3 KOpMa, TaK Kak TOMEOCTa-
THUYECKUE MEXaHU3MBI MTPEIOTBPALIAIOT UX HAKOILJIE-
HUE B opraHusMe >kuBoTHbIX [9]. [Ipennonaraercs
CIIOXHAsI CUCTEMa 00paTHOM CBA3U M O KaHHS
YPOBHSI MUHEPAJIbHBIX BEIIECTB B Y3KOM JTHAINa30HE
[10]. Kaxkaplii XMMUYECKUM 3JIEMEHT UMEET CBOU
OIITHUMAJIbHBIN YPOBEHb COAEPKaHUS B 3aBUCUMOCTH
OT BHUJIA, TOPOJIbI ’KUBOTHOTO U HEKOTOPBIX JPYTUX
ounonornyeckux ocodbennoctei [11].

[IMHK cYnuTaeTCs CaMBIM PACTIPOCTPAHEHHBIM ITe-
PEXOTHBIM METAJUIOM B JKHBBIX OpraHU3MaXx, €CIIH He
YUUTBHIBATH KeEJI€30, CBI3AHHOE C TeMornoouHoMm [12].

Oco0eHHO 3HaYMMa €ro KOHIEHTPAIHS B KIETKaX,
TJIC OH BPSIIT T MOXKET CUUTATHCSI MUKPOAIIEMEHTOM
B KJlaccuueckoM noHumanunu [13]. Lluak umeert tpu
OCHOBHBIE OHMOJIOTHUECKUE POJIH: KaTATUTHYECKYIO,
CTPYKTYPHYIO U perynsTopHyto. OH accoluupyercs ¢
MIOJIHOLIEHHBIM POCTOM U 3/I0POBbEM, HEOOXOANUM JJISt
o0ecriedeHus CTPYKTYpbI U QYHKITMOHUPOBAHUS Pa3-
JMYHBIX OEJIKOB M KJICTOYHBIX KOMITOHEHTOB, UTPAET
BXHYIO POJIb B (PM3HOJIOTHH MIICKOTIUTAROMINX [ 14].
OcHOBHasl poJIb LIMHKA 3aKJIFOYAETCA B CTa0MIN3AlNI
CTPYKTYpbI okosio 2 800 Mmakpomornieky: u 6oiee 300
(dbepMeHTOB, BKJIIOUAsi CUTHAJIbHBIE (PEPMEHTHI HA
Bcex ypoBHsX [15, 16], sBnsieTcs koakTopom BO
BCeX IIecTy Kiaccax ¢pepmerToB [17]. Jlanubiil Mu-
HepaJl JTy4lle yCBauBaETCs U3 NPOAYKTOB )KHUBOTHOIO
IIPOUCXOXKACHHUSI, KOTOPbIE COiepKaT ero Oonblee
xonundectBo [18]. Ho B HacTos1ee BpeMs perucTpu-
pyeTcs 3HaUMTENIbHOE CHIKEHUE COIEPKAHUS LINHKA
B MMUIIEBBIX MPOIYKTaX KaK PaCTUTEIbHOTO, TaK U
KUBOTHOTO Tpoucxoxaenus [19].

MOHUTOPUHT OCTAETCsl aKTyaJIbHbIM HaIlpaBJie-
HueM. Cozganue pedepeHTHOH MOMyJISIINY ¢ OIpe-
JICTICHUEM MCXOIHBIX XapaKTePUCTUK U PETYISPHBINA
KOHTPOJIb Ha IPEAMET U3MEHYMBOCTU UMEIOT OCHO-
BOIIOJIArarolee 3Ha4eHue Jisi pa3padoTKH CTpaTeruit
U IIpOrpamM B >KMBOTHOBOCTBE [20-22]. B 3anan-
HOCHOMPCKUX PErnoHax MpOIOKAIOT OLCHUBATHCS
XO3SMCTBEHHO I0JIe3HbIC TIOKa3aTenu [23, 24], Takke
pa3BHBaeTCs KOMIUIEKCHAs OLIEHKA HHTepbepa, de-
HO(OHa U TeHO(POH 1A PAa3TUYHbBIX BUJOB U TOPOJ
CENbCKOXO3SIMCTBEHHBIX )KUBOTHBIX, B TOM YHUCJIE
ucyezaromux [25-29]. XuMuueckuii cTaTyc siBIseTcs
Ba)KHBIM aCIIEKTOM B 3TOM OTHOLIEHUH, KOMILIEKCOM
CBOWCTB OpraHU3Ma, CBSI3aHHBIX C €0 3KCTEPhEPOM,
KOHCTUTYLIMEH U MPOAYKTUBHOCTBIO.

Lenbto JaHHOTO UCCIIEIOBAHMUS SBIISIOCH YCTa-
HOBJICHHE KOHIICHTPAILIUH IIMHKA B TAKUX BHYTPEHHHUX
opraHax CBHHEH JIaHJIPACCKOM MOPOIbI, KaK TICYCHb,
MOYKH, JIETKKE, CeJIe3eHKa U cep/lle (MUOKap).
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OBBEKTBI U METO/IbI
NCCIEJOBAHUU

B pabote ncnonb3oBaiach rpyria CBUHEH JaH-
JPACCKOM NOPOJIbI, BBIPAIIEHHBIX B KPYIIHOM CBU-
HOBOJYECKOM KoMILIeKce AnTaiickoro kpas. XKuBot-
HOBOIYECKOE MPEANPHUATHE 3aKPHITOTO TUTIA UMEET
ypOBeHb KoMIIapTMeHTanu3auuu 1V, spisercs Ona-
TOMOJYYHBIM IO 0CO00 OMACHBIM UH(EKITHOHHBIM,
WHBa3MOHHBIM U MAaCCOBBIM BHYTPEHHUM He3apas-
HBbIM 0O0JIE3HSIM YKa3aHHOTO BHJIa )KUBOTHBIX. J{7st
(dhopMupoBaHMsI TPYMIbI CBUHBU BO BpeMsl OTKOpMa
0TOMpaIUCh Cay4yailHbIM 00pa30M, YUUTHIBAJICSA UX
10J1, BO3pAcCT, poucxoxaenue. Ha nporskeHnn
BCET0 TEXHOJOIMYECKOTO MEPUOAA XPAUKH SABISIUCH
KIIMHUYECKH 3I0POBBIMH, 00€CIIEYMBAINCE B TIOJTHOM
00beMe KOMIUIEKCOM BETEPUHAPHBIX MEPOIPHUSTHIA B
COOTBETCTBHUH C TTAHOM, K KOHITY OTIBITHOTO ITeprozia
B @aHaMHE3€ OTCYTCTBOBAJIM KaKHe-TMO0 HapyIICHUS
CO CTOPOHBI 3/10POBBSI.

Copeprxanue cBuHel Obu10 TpexdazubiM. Bo
BpEMs OTKOPMa >KMBOTHBIC HAXOJIMJIUCh B THUITOBBIX
ycnoBusix B cootBeTcTBUM ¢ [[OCT 28839-90 «CBu-
HbH. 300TEXHUUYECKHE TPEOOBAHHS K COIEPKAHHIO Ha
OTKOpMe». PerynnpoBaHue MUKpOKIMMAra OCyILEeCT-
BJISZIOCH COOTBETCTBYIOLIMM TEXHOIOTMYECKUM 000-
pynoBanuem komnanuu «Hermitage» (Mpnanans).

[TpoBonuicst otkopm cBuHel 10 160 gueit, c
mwianoM nonyyenus: 900-950 r cpegHecyTOUHOTO
npupocTa 3a nepuoja orkopma. Haunnas ¢ noa-
COCHOTO IepHoAa sl KOPMIICHUS MOJIb30BAINCH
KOMOMKOpMaMH cepuiiHoro Beimycka, Tuna CK-3,
CK-4, CK-5, CK-6, CK-7, UMEIOIIUMU CEPTUPHUKATHI
COOTBETCTBHS, 00OTalllEHHbIE BATAMUHHO-MUHE-
pasbHBIMHU IPEMUKCcaMU B koiyecTBe 1 % k cyxomy
BEILIECTBY OCHOBHOI'O KopMa. PaninoHbl cooTBeT-
CTBOBAJIU JIETATM3UPOBAHHBIM HOPMaM KOPMJICHUS
[30]. Ix ocHOBO#1 OBLIH 3€pPHOBBIC U 36pHOOOOOBBIC
KYJbTYpPBbI, BBEJICHbI IIpenapaTbl CHHTETUYECKUX
aMHUHOKHUCIOT. OIIeHKa COOTBETCTBUS HOMEHKJIA-
Type rapaHTUPOBAHHBIX U JTOIIOJIHUTEIBHBIX 10-
Kazaresneu npoBoauiack Ha ocHoBaHuu ['OCT P
51550-2000 «KomOukopMa-KOHIIEHTPATHI 17151 CBU-
Heil. O01ue TeXHUYEeCKHUEe YCI0BUA), HHCTPYKLIUU
0 PaJUOIOrMYECKOM KOHTPOJIE KaueCcTBa KOPMOB Ne
13-7-2/2016 ot 01.12.94, BpeMeHHOTO MaKCUMAIbHO
nomyctumoro yposas (MIY) conepskanust HEKOTO-
PBIX XUMUUECKUX 3JIEMEHTOB U TOCCUIIOIIA B KOPMax
JUTSL CETbCKOXO3SIICTBEHHBIX )KUBOTHBIX U KOPMO-
BBIX g00aBkax oT 7 aBrycra 1987 r. KonmnuectBo
LIMHKA Ha Pa3JIMYHbIX Tanax 0TKOpMa COCTaBIISIIO
99—172 Mr Ha OIHO KUBOTHOE B CYTKU C KOPMOM.
IToeHnne cBUHEN TPOU3BOAMWIIOCH BOAOU BTOPOIO
KJIacca U3 JIOKAIbHOIO XO3SMCTBEHHO-ITUTHEBOTO
WCTOYHHMKA BOJOCHAOKEHUS C HOpMaIu3aluei 10

tpedoBanmii CanlluH 2.1.4.1074-01 «IIutheBas
BoJa. [ urnennueckue TpeOoBaHMs K Ka4eCTBY BOIbI
HEHTPAJIN30BaHHBIX CUCTEM IMUTHEBOTO BOJOCHA0-
skeHus1. KoHTpouib KauecTBay.

B conpskeHHOM HCClIeI0OBaHUN aHAIHU3 BOJIBI,
MIOYBBI M KOpMa Ha TEPPUTOPUH JIOKATU3ALIUU CBUHO-
BOJIYECKOTO MPEIPUATHS HE TTOKa3aJl OTKIIOHEHHH OT
JIOITYCTUMBIX HOPM T10 XUMHUYECKUM diemeHTam [31].

VY6011 )KUBOTHBIX BBITTOJHSIICS B COOTBETCTBHU
¢ tpeboBanusimu 'OCT 314762012 «CBuHbYM 17151
y6os1. CBUHMHA B TyIIax U NOJTyTymax. TexHude-
CKHE YCJIOBHS, IEHCTBYIOIIMX TEXHOIOTHIECKUX
MHCTPYKUIMH, TexHnueckux peramenToB (TP TC
021/2011 «O Ge3omacHOCTH MUIIEBOM MPOAYKIIUNY,
TP TC 034/2013 «O Ge3onacHOCTH Msica U MSACHOH
MPOAYKIIMMY ), Tpuka3za MuHcenbxo3a Poccun ot
12.03.2014 Ne 72 «OG6 ytBep:xkaenun IIpaBun B o6ma-
CTU BETEpUHAPUU NPU YOOE JKUBOTHBIX U EPBUYHOM
nepepaboTKe MsCa U MHBIX MTPOIYKTOB YOOsI HETpo-
MBIIJICHHOTO U3TOTOBJICHUS Ha YOOWHBIX IyHKTAX
CpEeNHEN U MaJIO¥ MOLITHOCTH.

HccenenoBanich Ha KOHIIGHTPALIUIO [IMHKA TaKHe
BHYTPEHHHUE OPTraHbl, KaK I1€YeHb, I0YKH, JIETKHE, Ce-
Jie3eHKa U cepne. beumm oTroOpaHb! 00pa3isl Maccon
oko0j10 100 I OT Kaxa0ro 00beKTa, LeJIUKOM — JIEBast
nouka u cenesenka. O6mee yrciuo nmpod — 136. Xpa-
HEHME MPOU3BOMIIOCH HEMTOCPECTBEHHO JI0 aHAJIN3a
M30JIMPOBAHHO B MOJIMATUIICHOBBIX MAKETaX C 3UII-
JIOK 3aCTEKKOH B MOPO3UIILHOM Kamepe, TeMIepa-
TypHBIN pexxuM coctaBuil —24 °C. AHanu3 ypoBHS
IIMHKA B BEIOPAHHBIX CTPYKTYpax OpraHu3Ma CBUHEH
OCYIIECTBIISIICS P TIOMOIIN aTOMHO-3MHCCHOHHOTO
CHEKTPAIBLHOTO aHAJIHM3a ¢ MHyKTHBHO-CBI3aHHON
masmoit Ha o6opynoBannu iCAP-PRO (Thermo
Fisher Scientific) ¢ nanexcom criocoba 0630pa rraz-
MBI DUO B yCIIOBUSIX AHAIUTHYECKOTO IIEHTPa KOJI-
JIEKTUBHOTO TOJIb30BaHMsI IHCTUTYTa Teooruu u
muHepasioruu uM. B.C. Cobonesa CO PAH.

Hanusie obpabarsiBanu ¢ nomoiisio 1O
Microsoft Office Excel, cpeapl ananvza manHbIX
RStudio Bepcun 2024.09.0 (2009-2024 Posit
Software, PBC), Ha ocHOBaHMU S3bIKa TPOrpaMMHU-
posanus R (Bepcus 4.4.1). Xapakrep pacnpenesieHus
TECTUPOBANH, UCTIONB3YA KpuTepuil [llamupo—Yurxa,
Amnnepcona—/lapnunra u oduenpuHsThIe Tpadude-
ckue nHcTpymeHThl. Kputepuit ®nurnepa—Kunvna
WCITOJIB30BAJIH JIJIS1 XapaKTEPUCTHKU JUCTIEPCHIL.
Berancnsinmch Takue mokasarens, Kak cpemaHee apud-
METHYECKOe, OITNOKa CpEeIHETo apu(hMETHIECKOTO,
MeluaHa, CpeIHEeKBaApaTHIeCckoe OTKIIOHEHHE, TIep-
BBl M TPETUI1 KBAPTHUJIM, UHTEPKBAPTUIILHBIN pazMax,
JUMHUTHI COJIEP>KaHMS IIMHKA, OTHOLIEHHUE MEXIY
KpalfHUMH BapHaHTaMH, KaK pe3yJbTar JeJIeHUs MaK-
CHMAJIbHOTO 3Ha4€HMs Ha MUHIMabHOE. [Tpu HeHop-
MaJIbHOM pacrpeelIeHUH ISl OLIEHKH BEIOOPOYHOM
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Cpe/iHel U CTaH/IapTHOTO OTKJIOHEHHUS UCIIOIb30BANIN
Mmeton bokca—Koxkca ¢ monenupoBanuem MonTe-Kap-
70 [32]. lnsa cpaBHEHUs MOJIYYEHHbBIX 3HAYEHUN C
JIMTEPATYPHBIMH UCTIOJIb30BAJICS OTHOBBIOOPOUHBIN
KpUTEepUll YUIIKOKCOHA. Paznmnuus B akkyMyJsiLUA
LIMHKa OLIEHUBAJIH, IOJIb3YysACh HEApaMETPHUECKUM
kputepueM Kpackena—Yomnuca, anoctepuopHbIM
TectoM [laHHa ¢ monpaBkoi Xonma. KnactepHblit
aHaJIU3 BBINOJHAJICS MeTooM Bapna, MeTpukoit
paccTosHUM OBLIIO MAHXITTEHCKOE PACCTOSHUE.

PE3VJILTATBI HCCJEJOBAHUI M X
OBCYKJIEHUE

MOHUTOPHHT B CETLCKOM XO3HCTBE UMEET MHO-
TOTPaHHBIN XapakTep. B oTHOMIEHNN XUMUYECKUX
3JIEMEHTOB 3TO aKTyaJbHO B IIOMCKE HOBBIX HAIpaB-
JICHW MUHUMH3AIIN UX BO3JICUCTBHUS Ha YEIOBEKa
U )KUBOTHBIX [33—-36]. PazBuBaeTcs HampaBieHue
HeWHBa3uBHBIX MeToAMK [37, 38]. Takxe Ha nepBbIii
IUIaH BBIXOAUT COXPAHEHUE 30POBbs IPOLYKTUBHBIX
JKMBOTHBIX, BJKHBIM ACIIEKTOM B 3TOM SIBJISIETCS

OTCcIeXnBaHNEe (YHKIIMOHATBHOMN alanTaIiu, CBS-
3aHHOU C CONEpP )KaHUEM Pa3IMYHbIX MUHEPAJIOB B
Makpoopranuszme [39]. Onenka (GEeHOTUITHYECKUX
Y MOJIEKYJIIPHBIX XapaKTEPUCTUK UMEET 0CO0yI0
LIEHHOCTh B 000CHOBAHUM CTPATErHYECKOr0 IIaHUPO-
BaHUsl, 3PPEKTUBHOM M YCTOWYMBOM HCIOJIB30BAHUH,
COXpaHEeHHMH BUJIOB U MOPoJ| KUBOTHBIX [20]. [Ipn
3TOM OCHOBHYIO POJIb B CHCTEMAaTHU3allUU U peria-
MEHTHUPOBAHUH JAHHBIX HEOOXOIMMO OTAATH JABHO
dopmMupyromemMycs HarpapJIeHUIO — BETEPUHAPHOM
anemenTtonoruu [40].

C ucnosnp30BaHNEM KOMILJIEKCA TECTOB OblIa
BBINOJTHEHA OIIEHKA XapaKTepa pacipeaeseHus ypoB-
HS IMHKA B paCCMaTpPUBaE€MbIX NMapEeHXUMAaTO3HBIX
oprasnax cBuHeil u muokapze. CoaepxaHue MeTasia
B CEJIC3CHKE, JIETKUX U CEePACYHON MBIIIIE Xapak-
TEPHU30BaJIOCh HOPMAJIbHBIM PACIPEICIIEHUEM, YTO
He ObUIO CBOMCTBEHHO ONUCHIBAEMOMY MapaMeTpy
B [I€YEHU U MOYKaX KUBOTHBIX. Pe3ynbrarsl TECTa
[Hampo—Yunka nu Auaepcona—/lapnvara coBnaganm
(Tabm. 1).

Tabnuya 1

OneHka pacnpeaejeHus: COAepKAHUA IUHKA B OPraHax ¥ MUOKapae CBHHEl MOpoasl JIanapac
Assessment of the content of zinc in the organs and myocardium of Landrace breed

Opran, TKaHb n SW SW.p AD AD.p
ITeuens 27 0,91 0,018 0,98 0,012
IMouxn 25 0,89 0,009 1,24 0,002
Cenesenka 26 0,96 0,356 0,44 0,273
Jlerkue 30 0,98 0,740 0,28 0,625
Mruoxkapn 28 0,97 0,615 0,38 0,383

Ipumeuanue. 3nece SW — kputepuii Hlamupo—Yunka; SW.p — ypoBens 3Haunmoctu kputepus Llanupo—Yunka; AD — kputepuit
Amnnepcona—Jlapnunra; AD.p — ypoBeHb 3HAYUUMOCTH KpuTepusi AHaepcoHa—/lapanHra.

Tak»e ucnoab30BaInuCh rpaduIecKre MeTo-
JAbI. bruio BBISABJICHO, YTO AUCIICPCUHN OTJINYAJIUCH
HeroMoreHHocThIo (p < 0,05). Ha ocHOBaHMM 3THX
OLIEHOK YCTaHOBJICHa HEOOXOJUMOCTh B UCIIOJIb30-
BaHHM, B TOM YHUCIIC METOJIOB HETIApaMeTPHUIECKON
CTaTUCTHUKH.

B Ta6n. 2 moka3aHbl OCHOBHBIE TAHHBIE, XapaKTe-
pH3YIOLIHE CoiepKaHKe IMHKA B OPraHu3Me CBUHEH

JTaHapacckoit mopoasl. Iledens siBisieTcst opraHom,
HanOosee 00oraleHHbIM MUKPOAJIEMEHTOM B CPaB-
HEHUH C IPYTUMH UCCIIET0BAHHBIMU CTPYKTYPaMH.
3nech 3aMKCHPOBAHO MAKCHUMAIBHOE KOJTMYECTBO
IIMHKA, 3HAYUTEIHHO BHIIIE, Y€M B IPYIITIAX «IIOYKH —
CeJIe3eHKa» U «JIeTKHe — MUOKap».

Tabnuya 2

Coaep:xaHne HUHKA B OPraHax U MHOKap/Je CBHHENH MOPOIbI JIAaHAPAC, MI/KT
Zinc content in organs and myocardium of Landrace pigs, mg/kg

Opras, TKaHb n X+Sx Me lim OngglggﬁaI;pTaﬁ'
Ileuens 27 53,4+6,3 46,0 20,0-140,0 1:7
ITouku 25 22,440,5 22,0 19,0-28,0 1:1,5
Cenesenka 26 26,8+0,9 27,0 15,0-37,0 1:2,5
Jlerkue 30 19,9+0,4 19,7 15,4-26,1 1:1,7
Muoxkapn 28 18,8+0,5 19,0 12,0-24,0 1:2

Tpumeuanue. X+Sx — cpeanss apupmeTnueckas U omuodKa cpenHei; Me — Mennana; lim — MakcuMaabHOE M MUHUMAJIbHOE 3HAYEHHE.
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[To oTenbHBIM JAHHBIM THATIa30HBI COIEPIKAHUS
[IMHKA B OPTaHax U TKaHAX MJICKOITUTAIOIINX PaB-
HBI cienytommmM: neuenb — 40—80, mouku — 1318,
cenezenka — 10-20 mr/kr, cepame — 14—-18 [41]. Bo
BCEX TPEX CIIydasiX B COOTBETCTBHH C KPUTEPUEM
YUIKOKCOHA TTOMyUYeHHBIC HAMH 3HAYE€HHUS COTIOCTa-
BHUMBI C BBIIECTIPEICTABICHHBIMH.

AKKyMyJSIHIO [IMHKA B OpraHax ¥ TKaHIX
CBHHEH MOXHO BBIPA3UTh B BHJIC BO3PACTAIOIIETO
PaHXXUPOBAHHOTO psifila HA OCHOBAaHUU MEIUaHBI
CIeQyOUM 06pa30M: MHOKap[ < JISTKHUE < IMOYKU
< ceJie3eHKa < [eYeHb, U300pa3uB €ro B COOTHO-

menun 1 :1:1,2:1,4:24. Bo Bropom ciiyyae
3a ¢AMHUIY MPUHATA HAMMCHbIIASA KOHICHTPpAaluA
LIMHKA B MHOKapJie.

HaunGonpmmii pa3max BapbHUpOBaHHS XapaKTe-
peH 1S coziepKaHus IUHKA B nedeHu. OcTalibHbIe
CTPYKTYpPBI 1OCTAaTOYHO OJIU3KHU U OJHOPOJHBI 11O
3TOM XapakTtepuctuke. Ha puc. 1 HamsaHo npoae-
MOHCTPHUPOBAH pa3Max U3MEHYMBOCTH YPOBHsI LITHKA
BO BHYTPEHHUX OpraHax u Muokapzae. Otmeuaercs
HaJIMYKE N0 OJJHOMY BBIOPOCY B CITydae aKKyMYJISIIMU
MHKPOSJICMCHTA B JICTKUX U MUOKapIEC.
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Puc. 1. Pazmax ypoBHS IIUHKa B OpraHax 1 MUOKap/ie CBUHEN MOPOJIbI TaHAPAC

The range of zinc levels in the organs and myocardium of Landrace pigs
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B tabn. 3 mpencraBineHbl TONOTHUTENHHO HE-
KOTOpBIE ITOKa3aTeI N3MEHYMBOCTH YPOBHS LIUHKA.
OTHOCHUTENBHO HEOOIBIINE YPOBHU HHTEPKBAp-

TUJIBHOTO pa3Maxa XapaKTEpHBI AJIsl BCEX CTPYKTYD,
UCKIIFOYasl II€YEHb, YTO MOATBEPIKAAET OMHOPOIHOCTh
AKKYMYJIALWH.

Tabnuya 3
IToka3aTeau H3MEHYMBOCTH IMHKA B OPraHax M MHOKap/ae CBHHel MOPoabI JJaHIpac
Indicators of zinc variability in the organs and myocardium of Landrace breed
OpraH, TKaHb n c Q1 Q3 IQR
[Teuens 27 27,9 42,0 83,5 41,5
Iloukn 25 23 21,0 25,0 4,0
CeneseHka 26 4,7 24,2 30,0 5,8
Jlerkue 30 2,4 18,4 21,0 2,6
Muoxkapn 28 9,7 17,8 20,3 2,5

Ilpumeuanue. Q1 — 3HaueHue nepBoro kBapTuis; Q3 — 3HaueHue Broporo kBaptuisi; IQR — uHTepKBapTHUIIBHEIN pa3Max.

Jlst meyeHn XxapakTepHa BbICOKask ()eHOTHITH-
yecKasi UBMEHYMBOCTD, B OCTaJIbHBIX CIydasX OHa
Obina otHOCUTENRHO HU3KoM (Cv = 10,3-17,5).

ITocpencrBom Tecta Kpackena—Yosuca ycraHo-
BWJIM HAJIMYME 3HAYMMBIX OTJIMYHIA B KOHIIEHTPALIUU

UHKa MEX/y pacCMaTpUBACMbIMU CTPYKTYpaMu
(H = 88,485, df =4, p <0,0001). Pe3ynbrars! nonap-
HOTO CPaBHEHHUS MPECTaBICHbI B Ta0. 4.

Tabnuya 4
IMonapHoe cpaBHeHNe YPOBHsI IUHKA B OPraHaX H MHOKap/ie CBUHEH MOPOAbI JIaHApac
Pairwise comparison of zinc levels in organs and myocardium of Landrace pigs
Opran, TKaHb Jlerkue ITeuenn ITouku CeneseHnka
-7,33
[Teuens <0,0001* - — _
Io -2,76 4,32 3 B
e <0,05* <0,0001*
Cereserxa —4,72 2,48 -1,85 B
caese <0,0001* <0,05* >0,05
Muoxa 0,84 8,03 3,51 5,45
PA >0,05 <0,0001* <0,01* <0,0001*

Ilpumeuanue. * — P B 3HAYMMOM ITapHOM CPaBHEHHHU.

YcTaHOBIEHBI 3HAYMMbBIE OTIINYHS YPOBHSI ITHKA
B TICYCHU B CPABHEHUH CO BCEMH OCTAJIbHBIMU HCCIIC-
JIOBaHHBIMH CTpyKTypamu. C y4eTOM MeHaHbl 31eCh
BBITIIE aKKyMyJsmust B 1,7 pa3a, 4eM B celle3eHKe,
B 2,1 pasa, yeM B Toukax, B 2,3 u 2,4 pasa, 4em B
JIETKMX ¥ MUOKapJIe COOTBETCTBEHHO. XapaKTePHbI
JIOCTOBEPHBIE PA3IN4Msl B TPyIIaX: «IIOYKH — JIeT-
KHE», «CEJe3CHKa — JIETKUE» U «IIOYKH — MHOKAPI»,
«CeJe3eHKa — MUOKapI».

C momoIIpI0 OTHOTO M3 METOZIOB arlloMepaTHB-
HOTO KJIACTEPHOTO aHaJIi3a BCE OIICHUBACMBIC Opra-
HBI CBUHEW TaHAPACCKOM MOPOIbI ObUTH Pa3ieNieHbI
Ha TPYIIIBI 110 TTOJJOOUI0 COIEpKaHUS IIMHKA B HUX

(puc. 2).

Jnis neHaporpaMMbl XapaKTepeH KacKa HbIH
XapaKTep M BBLACICHO YeThIpe I1ara 00beJMHEHHS.
OurypupyeT K1actep ¢ MUHIMAJIbHBIM YPOBHEM
MHKPOJICMEHTA, KyZla OTHOCSTCS JISTKHE 1 MUOKAP]T
Cep/la, U KJIacTep ¢ MAaKCUMAJIbHBIM, K KOTOPOMY
NPUHAUICKHUT TOJIBKO [IEYCHb CBUHEH, BBIICISSICH
JocTarouHo 06ocobneHo. Pazmep peHoTunmyeckoro
CXOJZICTBA CTPYKTYp OpraHM3Ma CBHHEH Ipe/IcTaB-
7eH B Ta0u. 5. OkuraeMo HauOOJBIINE PACCTOSHUS
OTMEYAIOTCsl MEXK/Ty ITEYEHBIO C OJJHOI CTOPOHBI U
JIETKMMH U MHOKapJIOM — ¢ Apyroi. MakcumarnbHas
)K€ TOXKJIECTBEHHOCTD 110 YPOBHIO aKKYMYJISIITU
[IMHKA HAOJII01aeTCsl MEX Ay OCICIHUMH JIByMSI
CTPYKTYpPaMH.
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Tabnuya 5
DeHOTHNNYECKHE TUCTAHIMH MEKYy OPraHaMH CBHHeI MOPo/IbI JJaHIpac
10 KOHIIEHTPAIINH IHHKA
Phenotypic distances between the organs of Landrace pigs in terms of zinc concentration
Oprassbl, TKaHU Jlerkue [leuenp ITouku CeneseHka
[Teuenn 26,3 — — —
[Toukn 23 24,0 — —
CeneseHka 7,3 19,0 5,0 -
Muoxkapn 0,7 27,0 3,0 8,0

Cuuraercs, 4T0 MSICHbIE IPOAYKThI COEPIKAT
0oJBII0E KOJIMYECTBO LIMHKA, KOTOPOE MOXKET COCTaB-
1s7h 0T 4,0 1o 67,7 mr/kr [42]. 1o nuteparypHbIM
JAHHBIM B OpPraHM3Me CBUHEH HUHK MOKET 3HAYUMO
HaKaIlJIMBAThCs HA BEICOKUX YPOBHAX B HEKOTOPBIX

oprasax (Te4eHb, CeJIe3eHKa U MOKEITy0THAS HKe-
ne3a) [43]. DTo moaTBepKAAETCS MOTYyYSHHBIMU
HaMu JaHHBIMH.

CBuHas MEYCHB SBISIETCS XOPOIIUM UCTOYHHKOM
IIUHKA. MBI YCTAaHOBWJIN, YTO MEIMAHA COICPIKAHUS
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MHKpO3JIeMeHTa cocTaisieT 46,0 mr/kr. B eBpo-
TIEICKOM HCCIIeIOBAaHNU O0ObETMHEHHON TPYTITIBI
’KUBOTHBIX JAHHOTO BHJIa, 3a0UTHIX B Bo3pacTe 5,5-6
u 6,5-7 mec. ¢ maccoii rena 100—-108 kr, conepxa-
HHUE IIMHKA B ITIEUEHH COCTABIILIIO 64,1 MI/KT, UTO
B TeCT€ YWJIKOKCOHA 3HAYUMO HE OTINYAJIOCH OT
MOJTy9€HHOTO Hamu mokasarens (p > 0,05). Takxke
MIPAKTHYECKH WICHTUIHBIMU OBIITM 3HAUCHUS, Xa-
PaKTEepU3YIOIINE aKKyMYJISIUIO B Toukax [44]. M.
Lopez-Alonso ¢ coaBTopamMu y TOMECHBIX CBUHEH
oOHapyxwuiu 31ech 28,9 u 27,1 Mr/kr nuunka [45],
YTO TaKK€ COOTHOCHUTCS C HAIIMMU JTaHHBIMH.
W3BecTHO, 4TO MO KOHIIEHTPAIMH [IMHKA B T1e-
YEHH MOXHO CYIUTh O TOKCHYHOCTH, OHA aCCOLIUU-
poBaHa ¢ ypoBHeM Oonee 500 Mr/Kr, morpaHHYHBIE
BBICOKHE 3HaueHUs cocTaBistor >200 mr/kr. Ontu-
MaJbHBIM cuuTaercs auana3zon 40-90 mr/kr [46, 47].
[IpakTyecku MOIOBUHA HACEICHUS TJIAHETHI
MOJIBEPKEHA PUCKY HEIOCTATOYHOTO MOTPEOIeHUS
nuHKa. [lo 3Tol MpUuYrHE MUKPOSIIEMEHT aKTUBHO
HCCIIeyeTCs B CAaMBIX pa3HBIX 00JacTsX, pa3pada-
TBHIBAIOTCSI POTPAMMBbI OOIIECTBEHHOTO 3/1paBOOX-
paHenus st 60pbObI ¢ ero neguuurom [48, 49].
Bormpoc o6ecniedeHHOCTH paliioHa YeoBeKa IIMHKOM
CUMTAETCs aKTyaJbHOM MpoOIeMoil o mMpUYnHe
IIUPOKOTO CIIEKTpa OMOJIOrHYEeCKUX MPOLIECCOB,
o0ecreunBaIONINXCS IMHKOM, B 3TOM KOHTEKCTE
MBI MOJKEM YTBEPKIaTh, UTO [€YE€Hb CBUHEH JaH -
paccKoil MOpoIbl ABJSAETCS MOTEHIUAIBHO LIEHHBIM
MPOAYKTOM, TaK KaK peKOMEH/I0BaHHBIE IMUILEBHIE
HOPMBI B CYTKH JUISl )KEHIIIUH U MY>KUYHUH CTapIe
19 ner cocrapmsator 8 u 11 mr [50, 51]. B ocrampHbIX
MIPEATONaraeMbIX CyOTPOAYKTaX 3HAYMMO MEHbBIIE
uuHKa. CyllecTByeT NepcrneKTUBa UCIOIb30BaHUS
TEHETUYECKUX METO/IOB CEJIEKIIMU Ha CIOCOOHOCTh
JIETTOHUPOBATH SCCEHIIMAIbHBIE XUMUYECKHUE dIIe-

MEHTHI B OpraHaxX M TKaHSIX KHUBOTHBIX C LEJBIO TO-
CJIEAYIOIIEro 0OOTaIIeHUsI MU PALMOHA YeIO0BeKa
[52, 53].

Hy»xHO OTMETUTb, UTO Ha JaHHBIH MOMEHT B
HAay4yHOM COOOIIECTBE UMEETCs 3HAYUTEIIbHAs pa3-
PO3HEHHOCTb JITaHHBIX, KACAIOLINXCS IEMEHTOJIOTUH,
TpelyroIasi CHCTeMaTH3alMU U PEerIaMEHTUPOBaHUS
C LIEJIBIO YBEIMYEHUS 110JIb3bI MOHUTOPHHIA IS [1O-
crenyroeii pa3paboTKu MpOrpamMMm Mo Pa3IHIHBIM
HaMpaBJICHUSIM JESTEIbHOCTH.
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Karouesnlie cioBa: [Ipusnns0pycke, cpena oouranus, p. bakcan, mpuToku, OYBa, KypOPTHBINH KOMILIEKC, CaHHU-
TapHO-TUTMEHUYECKasl OLICHKA, MHBA3MUs, silla TeIbMUHTOB, 3arps3HEHUE.

Pedepar. Vseruuenue uuciennocmu cenbCKOX0O3AUCMEEHHBIX U OOMAUHUX JCUBOMHBIX, HCUBYIYUX C YELO0-
BEKOM, NPUBOOUM K HEYNPABISIEMOMY 3A2PA3HEHUI0 OKpYcarowell cpedvl Gexanuamu. B Poccutickoi @edepayuu
2eNbMUHMO3HbBLE UHBA3UU JICUBOMHBIX U 00U CIANU PACHPOCPAHEHHBIMU U 8bI3bI6AIOM CEPbE3HbLE NPODILEMB.
B pecuonax Cesepo-Kaskasckoeo gpedepanvrozo okpyea, exnouas Kabapouno-bankapckyio Pecnybnuxy, naonio-
daemcsi yxyouleHue CanumapHo-eueUeHu4eckoe0 COCMOosHUsL NOY8bL U 60OHBIX 0ObLEKMO8 U3-3a NAPAZUMAPHBIX
unsasull. Mccnedosanus npogoounucs ¢ nepuod ¢ 2020 no 2023 2. bviiu onpedeneHvl uHOeKcvl CAaHUMAapHO20 3a-
2psA3HeHUsl 600bl AUYAMU MPEMamo0, Yyecmoo U HemMamoo 8 0esamu NPumoxax peku baxcaw, a makaice 3a2psi3HeH-
HOCHb NOYBbL AUYAMU 2eTbMUHINOE HA MEPPUMOPUSIX 0€8Mb 00bEKMO08 KyPOPMHO-PEKPEeAYUOHHO20 KOMNIEKCA C
UCnoIv308aHUEM CIMAHOAPMHBIX Memo008 cocnacho MY Ne 1440-76. Hccneoosana 1 000 npob 60wt u 700 npob
nougwl. Ananuz nokazan ypogeHs CAHUMAPHOZO 3a2psi3HeHus: 800bl peku bakcan u nouewl sliyamu napazumos,
npedcmagnsowuil yepo3y 0 yenosexa u dcusomuuix. IIpobvl nouswl npumokos pexu Bakcan 6wy 3a2psizHeHbl
Ha 45-100 %, a npobuvl 600wl — Ha 59,4—100 %, umo céudemenvcmayem 0 NOMEHYUATLHOU ONACHOCMU UHBAZUL.
Ha meppumopusix KypopmHo-pekpeayuoniozo KOMIIEKCa CAHUMApPHOe 302PSI3HEHIe NOYEblL SyaMu napasumos
ObLIO MUHUMATLHBIM. Bnepevie nposedensl sxonocutecku 060CHOBAHHbIE UCCIEO08AHUSL U ONPEOeetbl UHOEKCbl
CAHUMAPHO20 3a2PA3HEHUs B00bl AUYAMU MPEMAmo0, yecmoo u Hemamoo 6 deeamu npumoxax pexu bakcan, a
makaice 302pSI3HEHHOCHb NOYEbL AUYAMU 2eTbMUHINOE HA MEPPUMOPUSIX 0e6simb 00beKmO08 KYPOPMHO-peKpeayu-
oHHOo20 Komnaekca. Tlonyuennvie pe3ynbmamol UCCIe008aHUL MO2YI ObIMb UCTIONb308AHbL MEOUYUHCKUMU CTYHC-
oamu Pocnompebnaosopa, Pocnpupoonadzopa, Munnpupoowsl u sxkonozuu npu pazpabomie HOpMamueHo-npaso-
8bIX OOKYMEHMO8 NO OXpaHe OKpyxcaiowell cpedbl U pecypcog Om NapazumapHoz2o 3azpaznenus. Ycmanoegneno,
YUMo YPOBEHb CAHUMAPHO20 3a2Ps3HEHUst NPOO NOUEbl U 800l XAPAKMEPUIVIOMCS NCEOOHBIM POCHIOM UHOEKCA
3a2pA3HEHHOCNU IMUX 00bEKIMO08 AUYaAMU 2eTbMUHIN08 no ecem npumoxam (Aowin-Cy, Hpuk,; Kvipmoix, Aowvip-Cy,
Tromio-Cy, Kameix-Cy, I'epxoorcan-Cy, I'uoceum, Kecmanmot). B npedenax Kabapouno-bankapcxoii Pecnyonuku
3apaxceHHOCMb NOY8 Auyamu mpemamoo cocmasnaem 45—100 %, aiyamu yecmoo 68—100 %, aiiyamu nemamoo
100 %, 3apasicennocmsb npod 600vt coomeemcemaerno 59,4—100, 68,0-100 u 100 %

CONTAMINATION OF WATER RESOURCES, SOILS AND INFRASTRUCTURE

OBJECTS IN THE AREA OF ELBRUS MOUNTAIN BY HELMINTH INFESTATION

ELEMENTS
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Caspian Zonal Veterinary Research Institute - Branch of Federal State Budgetary Scientific Institution “Federal
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Abstracts. The increase in the number of farm and domestic animals living with humans leads to uncontrolled
pollution of the environment with faeces. In the Russian Federation, helminth infestations of animals and humans
have become widespread and cause serious problems. In the regions of the North Caucasus Federal District,
including the Kabardino-Balkar Republic, there is a deterioration in the sanitary and hygienic condition of soil
and water bodies due to parasitic infestations The research was conducted in the period from 2020 to 2023. Indices
of sanitary contamination of water with eggs of trematodes, cestodes and nematodes in 9 tributaries of the Baksan
River, as well as soil contamination with helminth eggs in the territories of 9 objects of the resort-recreational
complex were determined using standard methods according to MU 11440-76. 1000 water samples and 700 soil
samples were analyzed. The analysis showed the level of sanitary contamination of the Baksan River water and
soil with parasite eggs, posing a threat to humans and animals. Soil samples of the Baksan River tributaries
were contaminated by 45—100 %, and water samples by 59.4—100 %, which indicates the potential danger of
infestations. On the territories of the resort and recreational complex, sanitary contamination of soil with parasite
eggs was minimal. For the first time ecologically grounded researches were carried out and indices of sanitary
pollution of water by eggs of trematodes, cestodes and nematodes in 9 tributaries of the Baksan river, and also
pollution of soil by eggs of helminths on territories of 9 objects of resort-recreational complex were determined.
It has been established that the level of sanitary pollution of soil and water samples is characterized by annual
growth of the index of contamination of these objects with helminth eggs in all tributaries (Adyl-Su, Irik; Kyrtyk,
Adyr-Su, Tyutyu-Su, Kamyk-Su, Gerkhozhan-Su, Gizhgit, Kestanty). Within the Kabardino-Balkar Republic, the
infestation of soil with trematode eggs is 45—-100 %, with cestode eggs 68—100 %, with nematode eggs 100 % and

water samples, respectively, 59.4—100, 68.0—100 and 100 %.

W3BecTHO, 4TO Mapa3uTapHble MHBAa3UH pac-
MIPOCTPAHSIOTCS Yepe3 CAaHUTAPHOE 3arps3HEHUE
OKpY>KaroIlel cpeibl, BKIOYas BOAOEMbI U TIOYBY,
STAIAMH Pa3IMYHBIX MTAPA3UTOB, TAKUX KaK TPEMaTo-
b1, TIECTO/IBI, HeMaTo/Ibl. VICTOUHMKaMU U IepeHo-
CYMKAMH ATUX MTAPA3UTOB SBILFOTCS HEOOPaOOTaHHBIE
CeIJIbCKOXO3AHCTBEHHBIE )KUBOTHBIE, COOAKH, TUKUE
XUIIHUKH, TPHI3yHBI U YenoBek [ 1-5].

VBennueHne YUCICHHOCTHU CENbCKOXO3SHCTBEH-
HBIX U JIOMAIITHUX KMBOTHBIX, KUBYIIHX C YETIOBEKOM,
MIPUBOMUT K HEYTIPABIIEMOMY 3arPsI3HEHHIO OKpyKa-
roreit cpennpl Gpexanmsivu. B Poccuiickoit denepa-
UM TeIbMUHTO3HbIC HHBA3UH KUBOTHBIX U JIIONEH
CTaJIM PacIpOCTPaHEHHBIMU U BHI3BIBAIOT CEPHhE3HBIC
npobnemsl. B perrnonax Cesepo-Kaskasckoro dene-
panbHOTO OKpyTa, BKitoyas Kabapnuno-bankapckyio
PecnyOnuky, HaOmromaeTes yxyamieHne caHuTap-
HO-TUTHEHHYECKOTO COCTOSTHUS MTOYBBI M BOJHBIX
00BEKTOB M3-3a TIApa3uTapHBIX WHBa3uil [6—10].

HccnenoBanus MoKa3bpIBalOT BEICOKYIO o0ce-
MEHEHHOCTb IOYBbI U BOJbI AllIaMU Napa3UTOB Ha
w1anerapHoM yposHe. Tonbko B CIIIA 4ncneHHOCTb
Oponsunx cobak cocTapisieT 47 MIIH, YTO IPUBOAUT
K 3HAYUTEITLHOMY 3arpsI3HEHUIO OKPYXKAIOIIEeH Cpe/Ibl
(dexanusiMu 1 siiiamu mapasutos [11-15]. Muorue
aBTOPBI CBSA3BIBAIOT yYBEJIMYCHHE 3200JIEBAEMOCTH
KMBOTHBIX NTApa3UTAPHBIMU 3200JI€BaHUSIMU C YXY/I-
[ICHUEM CAaHUTAPHOTO COCTOSHUS BOJHBIX OOBEKTOB
U TeppuTOpuit otTnbixa. [moGansHOE 3arps3HeHNe
WHBAa3HOHHBIMH 3JIEMEHTaMH IIapa3UTOB MIPECTaB-
JISIET CEPhE3HYI0 YTPO3y [UIsl HACETICHHUS U )KUBOTHOTO
mupa. B pernonax Poccuu moutu Bce moYBbI M CTOKH
3arps3HEHBI AUIaMH TeIbMUHTOB [ 16—19].

[IpoGnema caHuTapHOTO 3arpsA3HEHUS BOJOEMOB
KabapauHo-bankapuu siiriamu mapa3uToB HEIOCTa-
TOYHO M3Y4€HA, I03TOMY ONPENECICHUE 3arpsI3HEHUS
peku bakcan u gestu ee nputokoB (Aapui-Cy, Upuk,
Ksipthik, Ansip-Cy, Trotr0-Cy, Kambik-Cy, ['epxo-
xaH-Cy, ['mxrut, KecTanTsl), a Takke MOYBBI JIEBITH
00BEKTOB KYpOPTHO-PEKPEALMOHHOIO KOMIUIEKCA
[Tpuans6pychs B Kabapanno-bankapun nHBa3uB-
HBIMHU 3JIEMEHTAMU Te€IbMUHTOB (SIHIIAMH U JINUUH-
KaMH) U yCTAHOBJICHUS ITOKa3areseil CaHUTapHOIO
3arps3HEHUS MPOO MOYBBI, BOABI SMIIaMU TPEMAaTOI,
[IECTO/ M HeMaTo/] B MPHOPEKHBIX yyacTKax p. bak-
caH u fieBsité npuTokoB (Anbin-Cy, Upuk, KelpThIk,
Anpip-Cy, Trotr0-Cy, Kambik-Cy, I'epxoxan-Cy, ['u-
Krut, KecTaHTbl) siBIIsieTCS aKTya bHOM 3a1a4eid.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

Uccnenosanus npoBoauiuck B 2020-2023 rr. B
Kabapnuno-bankapuu ¢ 11enbt0 n3yueHus 3arpsizHe-
Hus pexu bakcan u neBsitu ee nputokoB (Anpui-Cy,
Upuk, Keipthik, Aasip-Cy, TroTi0-Cy, Kambik-Cy,
I'epxoxan-Cy, ['moxrut, KectanTsl), a Tak:ke OYBBI
JIEBSITH 0OBEKTOB KypOPTHO-PEKPEALIMOHHOTO KOM-
riekca [Ipuanp0pychs MHBA3WBHBIMH JIEMEHTAMHU
TeJIbMUHTOB (SHIIaMU 1 THYUHKAMH). OObEKTOM
WCCJICZIOBAHUS CITYKHJIM TIPOOBI TIOYB M BOABI. J{7st
aHaJIM3a UCIIOJIb30BAIMCh PEKOMEHIOBAHHBIE B I1a-
Pa3UTOJIOTHH METOIBI, IPUMEHSIEMbIE K TTpoOaM de-
KaJIMii, IIOYBBI U BOJABI B COOTBETCTBUU C METOINYE-
CKUMH ykazaHusmu Ilapasuronornyecknue MeToabI
1ab0paTOpHON IUAarHOCTUKU reabMUHTO30B (MYK
4.2.735-99).
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brumi paccunTanbl HHIEKCHI BCTPEYAEMOCTH U
OOWIJIHS TeTbMHUHTOB, @ TAK)KE MHIECKC CAHUTAPHOTO
oOceMeHeHHs BO/IbI ¥ TIOUBHI SIMIIaMK TPEMATo, 1ie-
crox ¥ Hemaro. OCHOBHBIE MH/IEKCHI ObLIH TPOaHa-
JIM3UPOBAHBI C HCHIOIb30BAHMEM METOINK, YKa3aHHBIX
B TAKMX HOPMATHBHBIX JOKYMEHTAaX, Kak MeTozbl
CaHUTAPHO-IIAPA3UTOIOTMUYECKUX UCCIEAOBAHMIA.
MVK 4.2.2661-10 (2010) u UccnenoBanue nouBbl
Ha sii1a reJIbMUHTOB.

Uccnenorana 1 000 mpo6 Boast 1 700 ipo0
nouBsl B cooTBeTcTBUU ¢ MY Ne 1440-76 MeTo-
JTUYECKHEe yKa3aHUsl 10 TeJIbMUHTOIOTHYECKOMY
WCCIIEJIOBAHNIO0 OOBEKTOB BHEIITHEH CPE/Ibl i CaHU-
TapHBIM MEpaM 10 OXpaHe OT 3arpsA3HEHUS SHaMu
TeJIbMUHTOB M 00€3BPEKMUBAHHIO TIOUBBI, BOJBI, CTO-
KOB H ITPEIMETOB 00MXO0/Ia.

[TomyuyeHHbIe pe3ynbTaThl ObUTH CTAaTUCTUYECKU
obpabotansl ¢ ucronszoBanueM merona H.A. Ilio-
xuHckoro! u mporpammbl Microsoft Excel. Pesynbra-
ThI KOJINYECTBEHHOT'0 aHaIN3a ObUTH MPEICTABICHbI
B BUJIE CPEHET0 3HAYECHUS U CTaHJAPTHON OIIMOKU
cpennero (M + m). JIyist ONEHKH CTAaTUCTHYECKOU
3HAUUMOCTH PA3IHYUI MEXTy BEIOOPKAMH UCTIONb-
30Basics t-kputepuil CThIOZIEHTA, IIPU 3TOM pa3JIndus
CUMTAJIMCH CTATUCTUYECKH 3HAYUMBIMH TTPH 3HAYE-
Huu p < 0,05. J17151 OLleHKH JTMHENHON 3aBUCUMOCTH
paccunthiBasics kodddurment xkoppemsiyn [Tupcona
() mo mkane Yennoka u ['omyOkoBa.

PE3VJIBTATHI HCCJENOBAHUI M X
OBCYXJEHUE

[IpoBeneHHBIMYU UCCIEN0BAHUSIMU YCTAaHOBIIEHO,
YTO ITOKA3aTeJI CAHUTAPHOTO 3arpsA3HEHUS IPO0O 110-
YBBI ¥ BOJIBI XapaKTePU3YIOTCS €KETOIHBIM POCTOM
WHJIEKCA 3aTrPS3HEHHOCTH 3THX 0OBEKTOB SHIIaMHU
TpeMaro, eCTO/l U HeMaTO 10 BCEM IPUTOKaM
(Anpin-Cy, Upuk, Keipteik, Ansip-Cy, TioTio-Cy,
Kawmpik-Cy, I'epxoxan-Cy, ['mxrut, Kectautsr) B
npenenax Kabapauno-bankapckoit PecnyOnuku
(puc. 1, 2).

Ycranosunu, uto orenb «baiinaeso» (moc. baii-
JTACBKa), OTEIb « ANMBOPYyCy, albIiarepb « AHIBIPUNY,
otenb «Yerer», otens «CHexHbIN bapey, rocTnHUIA
«O30n», otens «HT-k0m», oTenb «tOceHrn», oTenn
«A3zay-BepTrukaiey oka3aauch 6J1aronoxy4HbIMU B
OTHOIIICHUH 3arps3HEHUs] MHBA3MBHBIMH 3JIEMEHTaMHU
reJIbMUHTOB (puc. 3).

VYpoBeHb HHIEKCA CAHUTAPHOTO 3arpsS3HEHUS B
ydacTkax orOopa nmpod MmouBbl B MECTaX BIAJICHUS
B p. bakcan ee mpuTOKOB COCTaBUII: slifllaMu Tpema-
o — 45-100 %; siimamu recton — 68—100 %; sitna-
mu Hemaron — 100 % npo6 (Tabim. 1), 3arps3HeHus
mpo0 Bojbl cooTBeTcTBeHHO 59,4100, 68,0—100 n
100 % (Tabm. 2).

Tabnuya 1

Iloxa3aTe/ i CAHUTAPHOIO 3arpPsi3HEHUS P00 MOYBHI AMLAMHU TPEMATO/I, HECTOA M HEeMATOA B MPHOPeKHbIX
yuyactkax p. BakcaH u neBaTu ee nputokos B 2020-2023 rr.
Indicators of sanitary contamination of soil samples with eggs of trematodes, cestodes and nematodes in the
coastal areas of the Baksan River and 9 tributaries in 2020-2023.

ITputoxu pexu bakcan
IToxazarens
1 2 3 4 5 6 7 8 9
Sitia Tpemaron, % 45 57 64 72 86 95 100 100 100
Sina necron, % 68 79 88 93 100 100 100 100 100
Slitna vemaron, % 100 100 100 100 100 100 100 100 100
1120

100
100
B0 68
60 45
40
20
i}
1

B fliua TpemaTtog

100 100 ﬂﬂl{m 100
79 85 86p
72
2 3 4q 5

100 100
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Asua yecton

8 )
B Alua HemaTog

Puc. 1. TlokazaTenu caHUTapHOTO 3arps3HEHNS IPO0 TOYBHI SHIIAMH TeJIBMIHTOB
p. bakcan n neBsitu mpuTokoB B 2020-2023 rr.
Indicators of sanitary contamination of soil samples with helminth eggs of the Baksan River and 9 tributaries in 2020-2023

1 Mnoxuuckuit H.A. Buomerpus. 2-e uzn. — M.: Uza-so MI'Y, 1970. — 367 c.
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Tabnuya 2
IMoxa3aresin CAHUTAPHOIO 3arpPsI3HEHUS P00 BOABI fAifl]a MUTeJILMHHTOB
p- Bakcan u neBsaTu ee npuTokoB B 2020-2023 rr.
Indicators of sanitary contamination of water samples with helminth eggs
of the Baksan River and 9 tributaries in 2020-2023.
[Ipurtoku pexu bakcan
ITokazarenb
1 2 3 4 5 6 7 8 9

Sina Tpemaron, % 59,4 62,6 77,5 86 93,4 100 100 100 100

Siina necron, % 76,3 83,9 92,2 100 100 100 100 100 100

Slitna memaron, % 65,7 79,5 86 94,6 100 100 100 100 100
1120

100 100 100 100 100 100
100 83,9 922 gomm 27093,
79,5 77,5
30
) 55826
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40
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0 g 3 : ;
8 9
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Puc. 2. [lokazarenu CaHUTAPHOTO 3arPsA3HCHUS P00 BOIBI SHIIAMU TeIBMUHTOB
p. baxcan u neBsitu nputokos B 2020-2023 rr.

Indicators of sanitary contamination of water samples with helminth eggs
of the Baksan River and 9 tributaries in 2020-2023

CanurtapHoe 3arpsizHeHue siinamu tpematon, B 2020-2023 rr. ObUIM MUHUMATBHBIMU B PE3YyIb-
LECTO/] U HeMaTo[] P00 MOYBHI OTENsI «DMBOPYC»,  Tare CBOEBPEMEHHOTO MPOBEACHHS MPO(UIAKTH-
anpIuiarepst «AHIBIpUYN», oTess «YereT», oTesnst  YEeCKUX MPOTUBOIAPA3UTAPHBIX MEPONIPUATUI Ha
«CHexHblit bapey, roctunuibe «O308», otenst «t-  Mectax (cM. puc. 3).

Ko, otenst «kOcenrn», otens «Azay-BepTukaiby

B B =

m 2020
sy - ; _ m2021
I I I I m 2022

1 2

3 4 5 3 7 8 9

Puc. 3. Tlokazarenu caHUTapHOTO 3arpsA3HEHUS TPOO TOUB SIHIIAMU TEIbBMUHTOB TEPPUTOPUU
KypOPTHO-pEKpeannoHHoro komiuiekca B [Tpuansopyceke B 2020-2023 rr.

Indicators of sanitary contamination of soil samples with helminth eggs of the territory
of the resort and recreational complex in the Elbrus region in 2020-2023.
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Kak BunHO 13 Ta0i. 3, TeppuTOpUN KypOpPTHO-
peKpeaoHHoro Komruiekca B [Ipumanbe0opycbe B 86—

100 % ciryuaeB ObLITH CBOOOIHBI UL OT TPEMATO],
LIECTOZl U HEMATO]l, B TOM YUCJIE U OT AUL] TEHUU.

Tabnuya 3

IMoka3aTesin CAHUTAPHOIO 3arpsi3HEHNs AHLAMH reJJbMHHTOB TePPUTOPHU KYPOPTHO-PeKpPealluOHHOT0
komILiekca B [Ipuansopycre B 2020-2023 rr.
Indicators of sanitary contamination by helminth eggs in the territory of the resort
and recreational complex in Elbrus in 2020-2023.

Fomt OOBEKTH KypOPTHO-PEKPEaIOHHOT0 KoMIulekca B [Ipuansopyche

1 2 3 4 5 3 7 8 9
2020 2 0 5 1 6 0 3 0 0
2021 4 2 0 0 3 1 0 0 1
2022 1 0 0 2 1 0 2 0 0

Bonoewmsl B pernonax PO cranosaTcs oqHUM
W3 OCHOBHBIX UCTOYHUKOB CAHUTAPHOIO 3arpsis-
HEHUS SWIIaMU NIapa3uTOB, MPEACTABIISSA YTPO3Y
JUTS1 JKUBOTHBIX W Jtozei. Hamm nanHelie noareep-
XKIAIOT HEOOXOMMMOCTD Pa3pabOTKH OCHOB CaHU-
TapHOI Mapa3uTOIOTUH, MPOrPaMM MOHUTOPHUHTA
300HO3HBIX UHBA3UH B KOKHBIX peruoHax PO u
UCTIONTL30BAaHUSI UX TPH Pa3pabOTKe HOPMATUBHBIX
JIOKYMEHTOB MO OXpaHE OKPYk aKOIIEH Cpebl U
BOJIHBIX PECYPCOB OT MAPA3UTAPHOTO 3arPSA3HEHUS.

BbIBO/Ibl

1. AHanu3 uccie0BaHNu MOKa3aja YPOBEHb
CAaHUTAPHOTIO 3arpsA3HeHus peku bakcan nHBa-

3UBHBIMU JJIEMEHTAMH IeJIbMUHTOB B MECTaX BIIa-
JieHus1 TpUTOKOB. CaHUTApPHOE COCTOSIHUE TTOYBbI
B orengx u roctuHuiax B 2020-2023 rr. 66110
MUHHMMAaJIBHBIM OJ1arofaps MpoBEIeHUIO TTpodu-
JTAKTUYECKUX MEPOTIPUATHA.

2. IIpoBenieHHbIE UCCIEIOBAaHNS YKA3bIBAIOT HA
HEOOXOAMMOCTh pa3pabOTKU CHCTEMBI Mep OOpb-
OBl C BKIIFOYEHUEM MOHUTOPHHTOBBIX IIPOTPaAMM
300HO3HBIX UHBA3Ui B peruoHax PO ¢ nanbHen-
niei pa3paboTKo HOPMATUBHBIX IOKYMEHTOB I10
OXpaHe OKPYXKaIOIEeH cpeibl U BOIHBIX PECYPCOB
Ha JKCKJIIO3UBHBIX TEPPUTOPHUSAX PETHOHA.
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Pedepar. [annoe uccnedosanue noceaujeno ananusy ezaumooeticmeus mpex cenos — BMP-15 (kocmusiii
mopgozenemuueckuii benox 15), BMPR-IB (peyenmop kocmuozo mopghocenemuyecxozo 6enxka muna IB) u GDF-9
(chaxmop pocma u oughpepenyuposku 9) — 8 pez2ynayuu Kio4esvlx Npoyeccos penpooyKmuHol QyHKYUuU MieKo-
numarowux. Imu 2eHvl USparom Kuo4egyio pois 6 oinuKyiozenese u 08YIsYUlY, GIUsA Ha pOCM U pasgumue Qoi-
JIUKYNI08, CO3pesanue AliYeKIemoK U CUHme3 CmepouoHblx 2opMonos. Hapywenus 6 gynkyuonuposanuu smux 2e-
HO8 NPUBOOAM K PA3IUYHbIM PeNnPOOYKIMUBHBIM PACCIMPOTCIBAM, 8KIIOUAS CHUdICEHUE PepmunbHOCIU U Oechnio-
oue. Llenv uccnedosanus — onpedenums GYHKYUOHATbHBLE B3AUMOCEAZU MENCOY IMUMU MPEMSL 2EHAMU U 8bIABUMb
UX NOMEHYUANbHbIE B3AUMOOCUCIBUS C OPY2UMU CEHAMU U OETKAMU C UCNONb30BAHUEM OMKPLIMbIX Oa3 OAHHbIX,
0arowux UHPOPMAYUIO O BOIMOJICHBIX 2EHHBIX U DeloK-benKosbix g3aumodeticmsusx. Hccnredosanue nposoounocs
Ha npumepe 83auMo0elicmeusi OaHHbIX 2eHO8 y YeloseKka u osey. Ananuz danHwlx nokasan, umo 2ewvl BMP-15,
BMPR-IB u GDF-9 s3aumocesazanvl. Hx e3aumodeiicmaue 0bpazyem CLONCHYIO Cemb CUSHATbHbIX nymell, pezy-
JUPYIOWUX pasnuyHble penpooykmusnsle gyukyuu. Hcnonvzosanue buounpopmamuieckux memooos no3eonuno
BbIAGUMb NOMEHYUATbHBIE 83AUMOOCUCIMBUSL IMUX 2EHOG C OPYSUMU 2eHaMU U beaKamu, Ymo cnocobcmeyem 6o-
Jee 2ny60KOMY NOHUMAHUIO MEXAHUIMO8 pe2yisiyuu QornuKyiozenesa u ogynayuu. Jlanvnetiuue uccie0o8anus,
Hanpagiennvle Ha bonee 0emanbHoe UsyyeHue IMUX 3auMo0eticmaull, MOJICHO UCNONB3068AMb NPU paspabomke
HOBbIX cmpamezuti JiedeHust 6ecnioous u YIyHueHus penpooyKmuHbIX XapaKmepucmuk cenbCKOX03aluCMEeHHbIX
arcugomuuix. bonee mozo, uzyuenue ux poau 6 Opyaux GUONIO2UYECKUX NPOYECCaX MOJCEM PACKPbIMb HOBblE ACNEK-
mbl UX QYHKYUOHUPOBAHUA U UMEEeM BAJICHOE 3HAYeHUe, CEA3AHHOE C NOHUMAHUEM 2eHeMmU4ecKux Mexanusmos
Gopmuposanus nNPUHAKOS U UX NPOABTEHUSL 8 OHIMOEHE3E.

MOLECULAR GENETIC ANALYSIS OF THE INTERACTION OF GENES
ASSOCIATED WITH REPRODUCTIVE FUNCTIONS OF ANIMALS

E.A. Klimanova, D.A. Alexandrova, N.N. Kochnev
Novosibirsk state agrarian university, Novosibirsk, Russia
E-mail: kateri2403@mail.ru

Keywords: genes, protein-protein interactions, signaling pathways, fertility, sheep.

Abstract. This study analyzes the interactions of three genes — BMP-15 (bone morphogenetic protein 15),
BMPR-IB (bone morphogenetic protein receptor type IB) and GDF-9 (growth and differentiation factor 9) — in
regulating key processes of mammalian reproductive function. These genes play a key role in folliculogenesis
and ovulation, affecting the growth and development of follicles, maturation of eggs and the synthesis of steroid
hormones. Disruptions in the functioning of these genes lead to various reproductive disorders, including decreased
fertility and infertility. The aim of the study was to determine the functional relationships between these three genes
and identify their potential interactions with other genes and proteins using open databases providing information
on possible gene and protein-protein interactions. The study was conducted using the interaction of these genes
in humans and sheep as an example. Data analysis showed that the BMP-15, BMPR-IB and GDF-9 genes are
interconnected. Their interaction forms a complex network of signaling pathways that regulate various reproductive
functions. The use of bioinformatics methods has made it possible to identify potential interactions of these genes
with other genes and proteins, which contributes to a deeper understanding of the mechanisms of regulation of
folliculogenesis and ovulation. Further studies aimed at a more detailed study of these interactions can be used
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in the development of new strategies for treating infertility and improving the reproductive characteristics of farm
animals. Moreover, the study of their role in other biological processes can reveal new aspects of their functioning
and is of great importance associated with understanding the genetic mechanisms of the formation of traits and

their manifestation in ontogenesis.

I'enst BMP-15 (xocTHbI MOpdoreneTnueckuit
6enok 15), BMPR-IB (penentop koctu Mopdorene-
tuaeckoro 6enka tuna IB) u GDF-9 (dhakrop pocra
u i depeHIUPOBKHU 9) UTPAIOT KITFOYEBYIO POJIb B
perymsinuu GOoJTMKYJIOreHe3a U OBYJISILIUU Y MJle-
KOMUTAIOIIUX, B TOM YHCIIE Y YeJIOBEKa U CEIbCKO-
XO3SIMICTBEHHBIX KUBOTHBIX. B3anumozeiicTBuie 3Tux
TpeX T€HOB MPEICTABIACT COOOM CIOKHYIO CETh
CUTHAJIbHBIX ITyTEH, BIMSIOIUX HAa POCT U Pa3BUTHE
(bOoIMKYIOB, CO3peBaHME SHIIEKIECTOK U IPOITYKIIHIO
CTEPOUTHBIX TOpMOHOB [ 1, 2]. GDF-9 sBnsiercs ro-
MOJIUMEPHBIM OEJIKOM, MPUHAJIeKAIUM K CeMel-
ctBy TGF-f (Tpanchopmupyrommii ¢pakrop pocra
6eta). OH ceKpeTUpyeTCs TpaHyIIe3HBIMH KIETKaMHU
pacTynmx (OJUTHKYIIOB U CBA3BIBACTCS CO CBOMM pe-
uentopoM, BMPR-IB, koTopblii sKCipeccupyeTcs Ha
MMOBEPXHOCTH TeX ke KieTok. AktuBaius BMPR-1B
MIPUBOJUT K 3aIyCKYy BHYTPUKJIETOYHBIX CUTHAJb-
HBIX KacKaJIOB, PETYIUPYIOUTUX Mpoiudepanuio u
i hepeHINPOBKY TPaHyJIe3HBIX KJIETOK, CHHTE3
SCTPOTECHOB U (OIIIHKYJIOTeHe3 B 11esioM. MyTanuu
B rene GDF-9 moryT npuBoIuTh K YMEHBILIEHUIO
Yypcna SHIeKIeTok u oecrmonuio. BMP-15, Taxke
e cemeiricrBa TGF-B, TecHo B3aumoneiicTByer
¢ GDF-9 u BMPR-IB. Xots BMP-15 moxeT cBs-
3BIBAThCS C HECKOJILKUMH PELIENITOPAMH, BKITFOYAs
BMPR-IB, ero ocHOBHO€E I€WCTBUE, TO-BUAUMOMY,
ONOCPEOBAHO YEPE3 APYrHe, €llle He MOJTHOCThIO
uaeHTuduurpoBanHeie peuentopsl [3, 4]. OH ycu-
nuBaet 3¢ dexrsr GDF-9, crumynupys nponudepa-
o 1 qudQepeHnpoBKy IpaHyJIe3HbIX KIETOK, a
TaK)Ke PETYJISINI0 CTeponaorenes3a. B ormaune or
GDF-9, myranuu B rene BMP-15 wame npuoasr
K runepnposivdepanuy rpanyae3HbIX KIETOK, YTO
MOYKET IPUBOJIUTH K Pa3BUTHIO KMCT M HAPYILIEHUIO
oByisinuu. Henocrarok minu n30bITOK J1000T0 U3
3TUX (PAKTOPOB MOXKET MPUBECTH K HAPYIICHUIO
PETpOaYKTHBHON (PyHKIMH. MeXaHU3MbI 3TOTO B3a-
HMMOZEUCTBHS BCE €I1I€ U3Y4arOTCsl, HO MOKHO peJi-
MOJIOKUTh, YTO OHU BKJIFOYAIOT B c€0s KaK IpsSMbIE,
TaK 1 HEMpSMbIe B3aUMOJCHCTBUS Yepe3 pa3IuuHbIe
CUTHaJIbHBIE ITYTH [5, 6].

Kpome yuactust B porumkynoreHese 1 OBYISIIMN
Y MJIEKOTIMTAIONIUX, YCTAHOBIIEHO, YTO TIOTUMOP-
(M3MBI B TaHHBIX Te€HAX CBSI3aHBI C PSIOM OHOXH-
MHUYECKHX [TOKa3aTee KpOBU y OBELl POMaHOBCKON
nopofel [6]. JlanpHelve uccienoBaHus HeoOX0Iu-
MBI 151 TIOJTHOTO MOHMMAaHUSI MEXaHU3MOB B3aUMO-
neiicreust BMP-15, BMPR-IB u GDF-9 n moncka

BO3MOJKHBIX BKJIFOUCHH JIAHHBIX TCHOB B JIPYTHE
OMOJIOTMYECKHE MTPOIIECCHI.

enbto nanHOM paboTHI SBISIETCS KPAaTKUi 0030p
resoB BMP-15, BMPR-IB, GDF-9 u ux nonumop-
(GHU3MOB, a TAKKE MOMBITKA YCTAHOBHUTH C IIOMOIIBIO
U3BECTHBIX 0a3 JAHHBIX BO3MOKHBIE B3aUMOJICHCTBHUS
C IPYrUMU Te€HaMU U OeJIKaMU Ha MpUMeEpe JABYX
BUJIOB MJICKOTTUTAIOMINX: Y€JIOBEKA U OBEII.

OBBEKTbHI U METO/IbI
NCCIEJOBAHUH

WNudopmanust o CTpyKType reHOB, U3BECTHBIX
noauMop(u3Max, UX pacrpeeieHUH B MOMYJISIIHU-
X TOJIy4eHa U3 OTKPBIThIX 6a3 National Library of
Medicine (NCBI), GeneCard, Ensembl. Jlanusie o
OCITKOBBIX TIOCIIEAOBATEIBHOCTAX M (PYHKIIMH OeII-
KOB — U3 OTKpBITOM 6a361 UniProt.

HNHdopmanuio o reHHBIX U 0eJI0K-0eTKOBBIX
B3aUMOJICHCTBUSX HCCIIEyEMBIX T€HOB TTOyYal C
NoMOIIbI0 BeO-pecypcoB U 6a3 nanHbix GeneMania
u string-db.org.

GeneMania — BeO-uHTEpdElC NI CO3TAHUS
TUIOTE3 O (PYHKIIMU TeHOB, aHAJIM3a CIIMCKOB TeHOB
Y OTIPEICIICHUS IPHOPUTETOB TCHOB IS (PYHKIIHO-
HaJIbHBIX aHAIKU30B. [Ipy HANMYMK CTIMCKA 3aMIPOCOB
GeneMania pacuupsieT CIUCOK (PyHKIIMOHAIBEHO
CXOXXMMH T'€HaMH, KOTOPbIC OHA HUICHTH(PHUIIUPYET
C MCTIONIb30BAHNEM JIOCTYIHBIX JAHHBIX TEHOMUKHU
u mporeomuku. GeneMania paboTaeT Ha OCHOBa-
HUM coTeH HabopoB nanubix u3 GEO, BioGRID,
Pathway Commons. Cy1iecTBEHHBIM HEJOCTATKOM
0a3bl SIBIIIETCS OrpaHUYCHHE 110 OpraHU3MaM, IS
KOTOPBIX MOYKHO MOJTYYUTh HH(POPMAIIHIO: TOCTYITHO
mecthb BUnOB (Arabidopsis thaliana, Caenorhabditis
elegans, Drosophila melanogaster, Mus musculus,
Homo sapiens u Saccharomyces cerevisiae).

STRING o060061maer nanHbie, NOTy4YCHHBIC U3
JTUTEPATYPHBIX TAaHHBIX U MPEACKa3aHus de novo.
B nacrosiee Bpemst 6a3a JaHHBIX COACPKUT UH-
dbopManunio o B3auMOJIEHCTBUAX Oojee ueM 9 MiTH
0eJIKOB B 2 THIC. Pa3IMYHBIX OPTaHU3MOB.

PE3VJIBTATHI HCCJEJOBAHUI M UX
OBCYXJEHUE

Dakmop ouppepenyuayuu pocma 9
GDF-9 — 5T0 K1110U€BO CEKPETUPYEMBIH 0OIIH-
TamMH (HaKTop, KOTOPBIA HEOOXOIUM I HaYaIbHOTO
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pazButus GouMKynoB suuHukoB [8]. GDF-9 ne-
MOHCTPHUPYET 3HAYUTEJILHO 00JIee BHICOKHE YPOBHU
skcrpeccud (p < 0,01) B sMYHUKE IO CPABHEHHUIO C
JIPYTUMH TKaHSIMH, YTO YKa3bIBaeT HA TO, YTO €ro
JKCIIpeccus ABJISETCS TKaHecneuupuyHoil. Mexa-
HU3MOM TKaHECTIEIM(PUIHOCTH MOKHO CUUTATh Me-
tunuposanue caiita mC-4 CpG-ocTpoBKa MpoMoTOpa
GDEF-9, uTo oka3bIBacT BIUSIHHE Ha CBI3LIBAHUE
¢axTopa TpancKpunuu Sp4 ¢ 00IacTbI0 MPOMOTOpa
GDF-9 y oger [9].

B uccnenoanun Amandykova M. et al. 300
OBeEIl Ka3aXCKOU MSICO-IIEPCTHOM MOPOABI SK30H
1 rena GDF-9 6pu1 momumopdubiM 1 ObuTa 00HA-
pyxena myrtarus G1 (¢.260G > A) B 3TOM TreHe,
KOTOpast UMEET CBS3b C Pa3MEPOM TIOMETa KMBOTHBIX
y apyrux nopop oset [ 10].

[ToMuMO KnaccHYECKOM CeNeKIMOHHOM pabOThI
BO3MOYKHO PEIaKTHPOBAHHME F€HOMA KUBOTHBIX 110
reny GDF-9 nns monydenust 6osee miI010BUTHIX
ocobeii. B uccinenoBannu Zhao Y et al. Op1a mosmy-
yena sgRNA, nanienennas Ha reusl FecB 1 GDF-9 y
THOETCKOH TIOpO/IbI OBEL| Dilliepa, U CKOHCTPYHPOBaH
BEKTOp JUJIsl MyTallUU OT/AEIbHBIX OCHOBAaHHUI F'€HOB
FecB u GDF-9. Dd¢exkTuBHOCTh penakTUPOBAaHUS
nejieBoro caiita reda FecB cocraBuna 39,13 %, a
mesieBeIM caritom reHa GDF-9 6bi1a Touka (G260,
G721, G1184). B aTOoM uccae0BaHUH UCIIOIB30-
Bajach erHas 0a30Basi CUCTEMA PEIaKTUPOBAHUS
JUTSL TOCTHOKEHUS] MyTalHi 11e7€BbIX YYaCTKOB I€HOB
FecB u GDF-9 B ¢pubpobnacrax oser Ditsiepa, 4To
3aJI0KHIIO TEOPETUIECKYIO OCHOBY IS YITyUIICHUS
PENPOAYKTHBHBIX Ka9€CTB THOETCKUX OBEII 32 CUET
yYBENWYEeHUS Yrciia ArHAT B momete [11].

Kocmmuutit mopghocenemuuecxuti 6enok 15

BMP-15, neiicTtBys OTAEIBHO UM COBMECTHO C
GDF-9, MoxxeT MOIyaupoBaTh pOCT U CO3PEBAHUE
(OJUTHKYIIOB, KOHTPOIUPYSI TposHdepanio rpaHy-
ne3nbix Ki1etok [12]. B uccnenoBannu K. Celikeloglu
et al. 6110 OOHapykeHo B TeHe BMP-15 wetbipe
SNP: Tpu B IepBOM 9K30HE U OIMH B IIEPBOM UHTPO-
He. Myrarus ¢.28 30delCTT ¢ Hu3kumu yactoTa-
MU, OOHapy>KeHHas B 9K30HE 1 3TOT0 reHa mopojbl
Ramli¢, npuBoauTt k Tomy, uro 10-s1 aMHHOKHCTIOTA
(JTefiTIH) He TPUHUMAET Y9acTHsl B CHHTE3€e OerKa.
Penkuii annens MOXXET YBEJIMYUTH YaCTOTY MHOTO-
10aHOM O6epemenHocTH [13].

B uccnenoBanuu nmopoast Luzhong co-
BMECTHBIM aHAlIU3 TPEX OCHOBHBIX I'€HOB
(BMP-15, BMPR-1B u GDF-9) BbisiBun 3Ha4uN-
TenbHbIC Y(DPEKTH B3aUMOJEHCTBHUS B TPEX KOM-
ounanusx (FecB n ¢.352+1232T>C BMP15; FecB
u ¢.352+1165A>G BMP15; ¢.352+342C>A BMP15
u ENSOART00000014382.1:¢.994G>A GDF9).

BMP- 15 siBisieTcst OCHOBHBIM T€HOM, KOHTPOJIUPYIO-
MM paszMmep nomera y 6apano nopoas! JIyxyH [14].

Peyenmop xocmnozo mopgocenemuueckozo
benxa 1B

Uccnenosanusa Zhang X. et al. mokasanu, 4To
yBeau4YeHne KoHeHTpauuu oenka BMPR-1B B
KPOBH MOHTOJILCKUX OBEII M OBEIl KOPOTKOXBOCTBIX
nmopoasl Xaub (Small Tail Han) mosxet ObITh 1m0-
JIE3HBIM ISl Pa3BUTHSI (POJITUKYIOB, HO CIIUIIKOM
BBICOKAsl MJIM CJIMILIKOM HU3Kasi KOHIIEHTPALHs 3TOr0
0ernKa B KpOBH CIIOCOOCTBYET CHU)KEHUIO OBYIISALIUU
y oser [15].

Ocobu, HecylHe peAKHe ajlIeIt 0 OJIUMOp-
¢u3mam B rene BMPR-1B, nmetot Gombimii moTeH-
[[aJl yBEIMUYEHUSI YKCia ATHAT 3a OAUH noMeT. J{is
psaa SNP y mopox Ramli¢ u Dagli¢c ycranoBeHb!
3HAYUMBIE U MOJIOKUTEIbHBIE KOA(D(ULIUEHTHI pe-
rpeccuu (g.49496G>A, c.1658A>C, ¢.2037C>T
u ¢.2053C>T y nopoasr Ramli¢c u ¢.1487C>A,
¢.2492C>T, ¢.2523G>A, ¢.2880A>G n c.2763G>A
y Dagli¢ coorBercTBeHHO) [13].

C nomompio 6a3el GeneMANIA nposeneHo
ucciegosanue resos GDF-9, BMP-15, BMPR-1B
y 4eJoBeKa. YcTaHoBIIEH myn u3 20 reHoB, ¢ KOTO-
PBIMU JaHHBIE TEHBI MPSIMO HJIM KOCBEHHO MOTYT
B3aUMOZEICTBOBATE. B cTaTbe MBI IPUBOAVIM JIUIIb
HECKOJIbKO T€HOB M TUIIOB B3aUMOJCHCTBHSL.

[To uccnenyembiM reHaM yCTaHOBJIEHBI KOJKC-
npecuuss BMPR-1B ¢ ACVR-1B (akTuBUHOBBII
peuenrop tumna IB), GDF-9 ¢ BMP-2 (kocTHbIi1 MOp-
¢orenernyeckuii 0enok 2). CXonHbIN ypOBEHb IKC-
npeccurt BMP-15 6p11 moka3zan Tonbko st GDF-9.
Ha puc. 1 npencraBineHa yacTb BO3MOXKHON KO3KC-
npeccuu reHoB. Heckoabko TMHUI MeXIy reHOM
ZFYVE-16 u SMAD-5 yka3bIBatoT Ha TO, YTO MpHU
MOCTPOSHUH UCTIONB30BANCH IaHHBIE, TOTyYeHHBIE
13 HECKOJIbKUX MCTOYHHKOB.

Koskcnpeccust renoB BMPR-1B ¢ ACVR-1B
BO3MO)KHA Uepe3 OOIINii CUTHAIBHBIN MyTh. O0a
reHa KOJUPYIOT PEeLEeNTOPbl, yYaCTBYIOLIUE B IyTH
nepenauu curnana TGF-beta/BMP. Xots onn B3au-
MOJICHCTBYIOT C pa3HBIMHU JIMTaH/IaMH, 00a perienTopa
MOTYT y4aCTBOBATh B AKTUBAILIMU OOIIIETO CUTHAIb-
HOTO Kackaaa SMAD, koTopbIi BKITIOUAET Mepeaavy
CHUrHaJla OT IOBEPXHOCTH KJIETKH K sapy. BozmoxkHa
U MIEPEKPECTHASI PETYIISLMSI SKCIIPECCUU ITHUX JIBYX
reHoB. Hanpumep, curnai yepe3 oJjuH U3 pelenTopoB
MOXXET CTUMYJIMPOBATh WM MOAABISTH dKCIIPEC-
CHIO JIPYTOTO Te€Ha, TEM CaMbIM KOOPAUHUPYS OTBET
KJIETKM Ha BHELIIHHUE CTUMYJIbI. DTO MPEIIION0KEHNE
MoATBepKAaeTCs U ycTaHoBIeHHBIM GeneMANIA
TFeHETUYECKUM B3aUMOJIEHCTBUEM JIaHHBIX T€HOB.
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Puc. 1. Koskcnipeccust renoB GDF-9, BMP-15 u BMPR-1B Ha npumepe uenoBeka, GeneMANIA (pparmenT)
Co-expression of GDF-9, BMP-15 and BMPR-1B genes in humans, GeneMANIA (fragment)

B cnyuae xoskcnpeccun aiist renoB GDF-9 ¢
BMP-2 06a Genka npuHaaiexkar K o1HOMY OOJIbIIO-
My CEeMEHCTBY (paKTOPOB pOCTa, OITOMY OHU MOTYT
HMMETb CXOXKHE MEXaHU3Mbl IEUCTBUS U B3aUMOJIEH-
cTBUs ¢ Apyrumu Oenkamu. Taxoke o0a dakropa
JICUCTBYIOT Yepe3 o0 curHabHbIN myTh TGF-/
SMAD. Korga GDF-9 niu BMP-2 cBsi3biBaroTcsa
CO CBOMMHM pEIeNTOpaMu Ha MOBEPXHOCTH KIIETKH,
OHHM MHUIMUPYIOT KacKaj BHYTPUKICTOYHOU CHUT-
HaJIM3aluy, BKIoYaromuil pochopuinupoBanue u
akTtuBanmio 6enkoB SMAD, koTopsie 3aTeM nepe-
MEIIAOTCA B PO U PETYIUPYIOT TPAHCKPUIILIMIO
OIpE/IETICHHBIX [€HOB.

Ha ocHoBanuu crateu Jonhson J.M. et al. [16]
GeneMania yCTaHOBUJI COBMECTHYIO JIOKAJTU3AIUIO
i reHoB BMP-15 u ACVR-2B (peuentop akru-
BUHA Tuna 2B). DT pe3ynbTaThl MOATBEPKIAIOTCS
JAHHBIMU T10 YKCIIPECCUU T'€HOB, PEICTABICHHBIMU
B 6aze NCBL

String-db.org paccuuThIBaCT BO3MOXKHBIE B3au-
MOJICHCTBHS TOJIBKO /I 0HOTO Oeska. OqHaKo OH
MO3BOJISAICT MOTy4YaTh HHPOPMALIHIO 7151 OONBIIETO
yucia BuoB. [Ipu 3ampoce 3aaBaics OuH U3 HC-
cienyembix Hamu 0enkoB — BMPR-IB. Tlo ymom4a-
HUIO UET aHaJIU3 TOJIBKO ISl I€CSTU BEPOSITHBIX
KaHAMJIATOB ¢ A0CTOBEpHOCTHIO 0,4. MBI H3MeHWIN
YHCII0 BO3MOXKHBIX KaHIUAATOB JI0 JBA/ILATU U yBE-
JIMYWIIA TIPEIeIT TIOCTOBEPHOCTH ISl aHATU3UPYEMbIX

nmansbix 70 0,9. Ha puc. 2 nokasaH pe3ynabrar OleHKH
rena BMPR-IB cepsucowm string-db.org.
B3aumozeiicTBUsI POrHO3UPYIOTCS HA OCHO-
BaHUU HKCIIEPUMEHTAIBHBIX TaHHBIX U TaKuX 0a3,
kak Uniprot, Ensembl u ip. BeicTpanBaemble cxembl
B3aNMOJENCTBHI NUMEIOT IBETOBYIO KONUPOBKY JIN-
HU, coequnstonmx Oenku. Hanpumep, po3oBeiMu
JUHUSAMU MOKa3aHbl JAHHBIE, B3SThIE U3 dKCIEPU-
MEHTaJIbHBIX PaloT, a YePHBIMU — KOIKCIIPECCHS.
Jia GDF-9 npsimoe B3anMozelicTBHE IOKa3aHO
¢ BMPR-IB u BMPR-2 (kocTHbIit MOpdoreHeTnye-
ckuii perenitop Tumna 2). Cesazan ¢ BMPR-2 u unTe-
pecytomuii Hac 6enok BMP-15. GDF-9 u BMP-15,
BOBJICYCHHBIE B OJJUH CUTHAJIbHBIN My Th, 1€HCTBYIOT
KakK JIMTaH[Ibl, C KOTOPBIMU 00pa3yeT CBA3b PeLEenTop
BMPR-2. AxtuBanusgs BMPR-2 npusoaut k 3amycky
CHTHAJIbHBIX ITyTEH BHYTPH KJICTKH, KOTOPHIE BIUSIIOT
Ha KJICTOYHYIO Tiponudeparnuto, mihhHepeHITPOBKY
u anonro3. Taxxe nocne ces3biBanus BMP-15 ¢
BMPR-2 npoucxonut hpochopuanpoBaHHe 1 aKTH-
BallMs pELenTopa, YTO BEJET K JalbHEeHIIeMy KacKa-
JIy COOBITHI BHYTPH KJIETKH, BKJIIOUasi aKTHBAIIUIO
SMAD-0enkoB 1 ©3MEHEHHE YKCIIPECCUN TEHOB.
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Puc. 2. Kapra 6enok-0enkoBbix B3aumopeiicteuii 6ennka BMPR-IB y oser (string-db.org)

Protein-protein interaction map of the BMPR-IB protein in sheep (string-db.org)

JomomauTenbHO string-db.org maet uHpopma-
LIMIO O BOBJICUEHHOCTHU aHAJIU3UPYEMbIX F€HOB B
pa3nuyHble OMOJIOTHYECKHUE MPOLIECCHI U BBITOJ-
HEHUU MOJEKYIspHbIX (pyHKIui. Hanpumep, 16
13 MPEJICTABICHHBIX Ha pUC. 2 OETKOB y4acTBYET B
nepeziaue CUrHajaoB B cUrHainbHOM mytd BMP, 11 —B
TpaHCAyKIMK curaaia 6enkoB SMAD (oGecrieunBa-
0T PEryISIUI0 pocTa U TU( HEpeHITMPOBKH KIETOK),
10 — B perymsimn quddepeHnmanmum ocTeooaacToB.

Takum oOpa3zom, mouMop(Pu3Mbl B TeHAX
GDF-9, BMP-15 u BMPR-IB koppenupyrot ¢
(eHOTUNTNYECKUMH XapaKTePUCTUKAMHU Y OBeIl, B
YaCTHOCTH, C IUIOIOBUTOCTHIO. Pe3ynbrars! nceneno-
BaHMH, IPOBE/ICHHBIX HA PA3IMYHBIX MTOPOJIaX OBEIl,
JIEMOHCTPUPYIOT CBsI3b MEXK Iy KOHKpeTHbIMU SNP B
9THUX T'€HaxX M IJIOJOBUTOCTHIO. DTO MOATBEPHKIAET
KITFOYEBYIO POJIb IAHHBIX TEHOB B PETYIISAIMU PEMPO-
TYKTUBHOW (DYHKITMU M YKa3bIBa€T HA MOTEHIIHAT
UCTIOIb30BaHMs TEHETUUECKIX MapKEePOB JJIsI CeJIeK-
UM BBICOKONPOAYKTUBHBIX )KUBOTHBIX. C IOMOILBIO

PEeCYpCOB ISl TIOCTPOCHUS TCHHBIX M OeITOK-0eIKO-
BbIX B3auMmozeiicTeuii (GeneMania, string-db.org)
nokasano yuactue GDF-9, BMP-15 u BMPR-IB B
CJIOXHOM CETH B3aMMOJICUCTBUM C IPyTUMH TeHAMHU
1 OenkamMH, BIUSIONIEH Ha (DOJUIMKYIOTeHe3 U ApyTrHe
Ouonornyeckue mporeccsl. AHam3 6a3 TaHHBIX BbI-
SIBIJT KOKCIIPECCHIO M TTOTEHINAIbHBIE OeT0K-0eITKo-
BEIe B3aumoyeiicteust BMPR-IB ¢ ACVR-1B, GDF-9
¢ BMP-2, BMP-15 ¢ ACVR-2B, a takxe ydactue
3TUX TeHoB B curHaibHoM iyt TGF-B/BMP. D10
MOTYCPKUBACT UHTETPATHBHYIO POJIb JJAHHBIX TEHOB
B PETYIAIMH KJICTOUHBIX IPOIIECCOB M MOATBEPKIAET
HEO0OXOJMMOCTh YUUTHIBATh UX B3aUMOJICHCTBHE IS
TIOJTHOTO MTOHMMAHUSI MEXaHU3MOB (OJUTHKYJIOTeHE3a
U OBYIsIUH. JlanpHEeHIe nCCcieT0BaHus JOKHBI
OBITH HallpaBJIeHBI HA OoJiee AeTAIbHOE U3yUeHUE
3TUX B3aUMOACUCTBUH.
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BbIBO/Ibl

1. I'enst BMP-15, BMPR-IB u GDF-9 urpator
KJIIOUEBYIO POJIb B PEryisiiuu (OUIMKYIO0reHe3a U
OBYJISILIUM Y MJIEKOIIMTAIOIINX, BKJIF0Yas YeJIOBEKa U
osell. OHU BIUSIIOT HAa POCT U pa3BUTHE (OJUIHKYJIOB,
co3peBaHMe SHIEKICTOK U MPOAYKIHIO CTEPOU/I-
HBIX TOPMOHOB 4epe3 CI0KHbBIE CETH CUTHATIBHBIX
nyTeil. MyTanuu B THX reHaX MOTYT MPUBOAUTH K
HapyUIEHUSM PENpOIyKTUBHON (QYyHKIIMH, TAKUM
KaK yMEHbILIEHHE YHCIIa SHIEKIETOK U OecIionue.

2. UccnenoBaHus oKa3aiu, YTO MOIUMOPHH3MBI
B renax BMP-15, BMPR-IB u GDF-9 cBs3anEbI ¢

PA3TMIHBIMHA OMOXMMHIYECKUMH MTOKA3aTEISIMU KPOBU
y OBeIl pPOMaHOBCKOM moposiel. meeTcs nadopma-
1¥st 00 YCTIEITHOM MPOBECHUN SKCIIEPUMEHTOB 110
PEIaKTUPOBAHUIO TEHOMA OBEIL JJIS TOBBIIIEHHUS X
PENPOTYKTHUBHBIX Ka4eCTB.

3. Ucnonn3oBanue 6a3 nanueix GeneMania u
string-db.org mo3BOIMIIO BEISIBUTH MOTEHIINATHHBIE
B3aumoieiicTBus Mexry renamu BMP-15, BMPR-IB,
GDF-9 u npyrumu renamu u 6enkamu. beun ycra-
HOBJICHBI KOOKCIIPECCUH M TEHETUYECKUE B3aHMO-
JIEWCTBHUS, UTO TIOMOTAET JIyUIlIe TOHATh MEXaHU3MBI,
JIeXKAaIIe B OCHOBE PETyJSLUU PENPOTyKTUBHBIX

IMpoOHECCOB y MJICKOIMUTAKOIINUX.
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Pedepar. [lokazana s¢ppexmusnocmo npumenenust npenapamos buogeppon u Buoyunk na ¢uszuonocuye-
cxuti cmamyc ceutetl. ChedHecymoyHbvlil npUpoCm Maccyl meia nopocam coCmaguil 3a 6eCb NEPUO0 UCCIE008AHUS
(4—60 omeit) 6 koumponvroii epynne 0,25 ke. Haubonvuiuii ypogens npupocma maccvl meia nopocsim ommeda-
au 60 2-it (Buogheppon 0,2 mn/xe) u 5-ti (Buoyunx 0,2 mia/ke) onvimusix epynnax, komopwiti cocmasun 0,32 ke.
Coxpannocmb 10201085 NOPOCAM 3a 8ecb nepuoo sxcnepumernma cocmasuia 100 % 6 kadxcooii uz ucciedyemvix
epynn. Yposens spumpoyumos 8 kposu 60 2-ii (buogpeppon 0,2 mn/xe) u 3-it (buogeppon 0,3 mi/xe) onvimHuix
epynnax cocmasun 7,57+0,11 u 7,37+0,14 x1012/n, umo b6onvute, uem 8 koumponvnou Ha 7,83 u 4,99 % (p < 0,05)
coomeemcmeenno. Cpedu ONblmHbIX 2PYRn NOPOCsm, NOAy4aguiux npenapam buoyunk, Haubonvuiuii yposens
apumpoyumos ommeuanu 6 5-ui (buoyunx 0,2 mia/ke) onvimmuou epynne, dannwlil nokazameinsb cocmasun 7,24+0,16
x1012/n, umo bonvue konmponsi na 3,13 %. YV 90-cymounvix nopocsim Konuvecmeo spumpoyunos nogbluLaemcs,
coxpamnsiemcst e20 npeobiadanue 6 OnbIMHbIX 2pynnax. Ypoeenv cemoznobuna 6 kposu 60-cymounvix nopocsim
ONBIMHBIX 2PYNN, KOmopsim oasanu npenapam buogeppon 6 dozax 0,1, 0,2 u 0,3 mn/xe, npesvruan na 14,55, 15,01
u 16,03 % (npu p <0,001) yposHs KonmponvHOil 2pynnbl COOMEemcmeeHHo. B kposu nopocsam, komopuie nonyuanu
Buoyunxk 6 oozax 0,1, 0,2 u 0,3 mi/ke, yposenv cemoenobuna npesviman wa 12,52, 12,83 (mpu p <0,001) u 10,38 %
(mpu p < 0,01) yposHs koumponvHoll epynnsvl coomeemcmeenio. B kposu 90-cymounvix nopocsam coxpansiemcs
NPEBOCX0OCMBO YPOBHS 2eMO2N0OUHA Y NOPOCAM 6CEX ONBIMHBIX 2pPYnn HAo kKoumponem. Haubonvuiee cemamo-
Kpumnoe 3uadenue ommedanu y nopocam 60 onesnozo eozpacma 60 2-ii u 3-1i ONIMHBIX SPYNNAX, KOMOPLIM
odasanu npenapam buogeppon ¢ dozax 0,2 u 0,3 mn/ke, on cocmasun 41,29+0,29 u 41,65+0,30 %, umo 6onvuse
xoumpona Ha 7,16 u 8,09 % (p < 0,01). ¥V 90-cymounvix nopocam nabarooaemcs 0ocmogepHoe nosviuieHue cema-
moKpuma 6o écex onvimuulx epynnax. CHudICeHue KoMu4ecmaa 1elkoyumos 8 Kpogu 8 npedeiax (huzuoiocuiecko
HOPMbL 2080pUM 0 HOPMANU3AYUU OOMEHHBIX NPOYECCO8 8 OP2AHUIME CEUHET, YIMO GbIPAICAEMCSL 8 NOIONCUMENTb-
HOU OUHAMUKE UZMEHEHUTI MOPPONIOSUYECKO20 COCMABA KPOBU JCUBOMHDIX, NOTYYAGUIUX npenapamul Buogheppon
u Buoyunk. Coomnowenue pasuvix gopm neiikoyumos y 60 u 90 cymounvlx nopocsim Haxoounocy 8 npeoeiax
Guzuonozuueckoti Hopmul.

APPLICATION OF CHELATE COMPOUNDS OF TRACE ELEMENTS AND THEIR
INFLUENCE ON PHYSIOLOGICAL STATUS OF PIGS

M.V. Lazareva, *N.A. Shkil

INovosibirsk State Agrarian University, Novosibirsk, Russia

2Sibirsky Federal Scientific Center of Agrobiotechnologies of the Russian Academy of Sciences, Novosibirsk, Russia
E-mail: Lazareva7@mail.ru

Keywords: pig breeding, growth and development, productivity, hematology, Bioferron, Biocink.

Abstract. The efficacy of Bioferron and Biocink on the physiological status of pigs is shown. The average
daily body weight gain of piglets over the entire study period (4—60 days) in the control group was 0,25 kg. The
greatest increase in body weight of piglets was noted in the 2nd (Bioferron 0,2 mil/kg) and 5th (Biocink 0,2 ml/kg)
experimental groups, which amounted to 0,32 kg. The safety of piglets for the entire period of the experiment was
100 % in each of the study groups. The red blood cell level in the 2nd (Bioferron 0,2 mL/kg) and 3rd (Bioferron
0,3 mL/kg) experimental groups was 7,57+0,11 and 7,37+0,14 x10"*/L, which is 7,83 and 4,99 % more than in
the control (p < 0,05), respectively. Among the experimental groups of piglets treated with Biocink, the highest
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level of red blood cells was noted in the 5th (Biocink 0,2 ml/kg) experimental group, this indicator was 7,24%0,16
x10%/l, which is 3,13% more than the control. In 90-day-old piglets, the number of red blood cells increases,
its predominance in experimental groups remains. The hemoglobin level in the blood of 60-day-old piglets of
experimental groups, which were given Bioferron at doses of 0,1, 0,2 and 0,3 ml/kg, exceeded the level of the
control group by 14,55, 15,01 and 16,03 % (at p <0,001), respectively. In the blood of piglets that received Biocink
at doses of 0,1, 0,2 and 0,3 ml/kg, the level of hemoglobin exceeded by 12,52, 12,83 (at p < 0,001) and 10,38%
(at p < 0,01) the level of the control group, respectively. In the blood of 90-day-old piglets, the superiority of the
hemoglobin level in piglets of all experimental groups over control remains. The greatest hematocrit value was
observed in piglets of 60 days of age in the 2nd and 3rd experimental groups, which were given Bioferron at doses
of 0,2 and 0,3 ml/kg, it was 41,29 0,29 and 41,65+0,30 %, which is 7,16 and 8,09 % more control (p < 0,01). In
90-day-old piglets, a significant increase in hematocrit was observed in all test groups. A decrease in the number
of leukocytes in the blood within the physiological norm indicates the normalization of metabolic processes in the
body of pigs, which is expressed in the positive dynamics of changes in the morphological composition of the blood
of animals treated with Bioferron and Biocink. The ratio of different forms of leukocytes in 60 and 90 daily piglets

was within the physiological norm.

OnHOM U3 nepeAoBbIX OTpaciel B CEIbCKOM
XO3SICTBE SBJISICTCSI CBUHOBOJICTBO. B HacTosmee
BpEMs1 CBUHOBOIUYECKHE IPEIIPHUATUS YACISIIOT 0CO-
00e BHUMaHHE KOPMJICHUIO U COJIEPKaHUIO CBUHEH €
LIEJIBIO MTOBBIIIEHUS MTOKa3aTeIel pocTa U pa3BUTHUS
KUBOTHBIX. O0s3aTeIbHBIM YCIIOBUEM MPU BhIpa-
IIMBAaHUM CBUHEHN SBIISAIOTCS cOalaHCUPOBaHHBIE
paIMoOHBI TUTAHUSI TIO0 OCHOBHBIM MUTATEIHHBIM
BELIECTBAM, SHEPreTHUECKOM LIEHHOCTH, COZlEpKa-
HHUIO CYXOr0O BEIECTBa, [IEPEBAPUMOI0 IPOTEHHA,
AMUHOKHCJIOT, KJIETYAaTKW, MUHEPAJIbHBIX BEILECTB,
BUTaMUHOB [1, 2].

HemaiioBaxHbIM B cUCTEME KOPMIICHHS CEIILCKO-
XO3SUCTBEHHBIX JKUBOTHBIX SIBIISIETCS MHHEPAITLHOE
nutasre. MuHepalibl HCIIOJIB3YIOTCS OPraHu3MOM
KaK CTPOMUTEIIbHBII MaTepHuall, y4acTBYIOT BO BCEX
OMOJIOTUYECKUX PEaKIHsIX, BXOIAT B COCTAB KJIETOK
U Bcex TKaHel [3, 4]. MuHepaibHble BELIECTBA HE
CHUHTE3HUPYIOTCS B OpraHU3Me KHUBOTHOTO, TOITOMY
OHHM JTOJKHBI TTOCTYTIaTh B JJOCTATOYHOM 00BEME C
KOpMaMH.

B cBMHOBOACTBE MHOIMMU HCCIEI0BATEISIMU
MPaKTUKYETCSl IPUMEHEHUE MUHEPAJIbHBIX Xear-
HBIX KOMIUIEKCOB KaK HCTOYHHKOB BO3CHCTBUS Ha
MeTaboIMYecKre MPOIECChl B OpraHu3me, odecre-
YUBAONINX MMOBBITIICHUE TTPOTyKTUBHOCTH U CHU-
JKEHUE 3aTpaT KopMa Ha IPOU3BOACTBO €IUHULIbI
MPOIYKIUH [5, 6].

Hunk, xene3o, Mmapraneu, MeJb, KOOAJIbT U
CeJIeH, KaK OCHOBHbIE MUKPO3JIEMEHTHI, IIIUPOKO
WCIIONIB3YIOTCS B KOPMaXx JIJIsl 5)KUBOTHBIX B OpTaHU-
4ecKkux (hopMax, Py ATOM XeJIaTHBIE COCTUHEHUS
3aHMMAIOT OCHOBHOM cerMeHT pbIHKa [7, 8]. XKenezo
HE COAEPIKUTCS B MOJIOKE CBUHOMATOK, Y TOCKOJIbKY
MOPOCATA POKAAIOTCS C HU3KUM YPOBHEM KeJie3a,
OHU HY)KIAIOTCS B JIOTOJHUTEILHOM MPUEME Kee3a.
B cBs131 ¢ OBBIIIEHHBIMY MTOKA3aTEISIMUA POCTA TO-
POCST-OTHEMBIIIEH, KOTOPHIX KOPMIIIN palliOHAMU

C TIOBBIIIEHHBIM COZACPKAHUEM ITMHKA, BO MHOTHUX
CTpaHax LIMPOKO NPAKTUKYETCs BKiIrodeHue ot 2000
110 3000 MI/KT IIMHKA B PaIMOHBI IIOPOCAT-OTHE-
Mebieil. Ho mociennue nanHble CBUAETEIBCTBYIOT
0 TOM, YTO MPEJOCTaBICHHE CBUHBSIM Ha OTKOPME
6osee 50 MI/KT IMHKA HE UMEET MPEUMYILECTB s
pocrta cBuHei [9, 10].

MHoTOYHCIIEHHBIC HAYYHBIE UCCIICIOBAHUS
MOJTBEPANIIN, YTO YBEIMUYEHNE TPOJYKTUBHOCTH,
IIJIOJIOBUTOCTH, 3/10POBbSI )KUBOTHBIX, BOZMOXKHO
TOJIBKO 3a CYeT cOaTaHCUPOBAHHOTO MO BCEM KOMIIO-
HEHTaM PaloHa, a TaKKe OMOIOrMYECKH aKTHBHBIM
BemecTBam [11-13].

Llenbro HAIIMX MCCIIEIOBAHHUMN SBHIOCH N3YyUCHHE
BJIMSIHMSI XEJIATHBIX COEAMHEHNN MUKPO3JIEMEHTOB
Ha (pU3HOTIOTHYECKUI CTAaTyC CBUHEH.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

HayuHno-uccnenoBarenbckue paboThl TPOBO-
nunich Ha 6ase pepmepckoro xo3siictBa HoBocu-
O6upckoit obmactu. B omnbiTe yuacTBOBaiM CBUHBU
Bo3pacTta 4-90 cyT, anTaiickoil MsICHOH MOPO/bI
MSCHOTO HarpaBieHus. i uccnenoBanuii ObIIN
c(hopMHPOBaHBI 7 TPYTII MOPOCHT (O1HA KOHTPOJIb-
Hasl ¥ [IECTh OMBITHBIX) MO 12 roJ0B B KXKIOM.
JKuBOTHBIX OTOMpAIU MO MPUHIHUITY aHAJIOTOB C
Y4eTOM Macchl Tela, KITMHU4YecKoro coctostuus. [1o-
POCST BCEX TPYIII COACPIKAIU B PABHBIX YCIOBUSX,
Ha palMoHe, OTBEYAIOIIEM UX (PU3NOIIOTHYECKIM
notpeGHOCTAM. JKUBOTHBIM KOHTPOJIBHOM IPYTIITEI
CKapMJIMBAJIM TOJIBKO OCHOBHOM paroH (OP). Ilo-
pocsita 1-i1 ONBITHON IPyHIIbl IOMUMO PaIlMOHA,
MIPUMEHSEMOTO B XO3HCTBE, €KETHEBHO MOTyYalu
npenapat buodeppon B no3e 0,1 Mi/Kr, 2-if ONBITHOMN
rpymmbsl — buodeppon 0,2 mir/kr, 3-1 ONBITHOM TPYTI-
el — brodeppon 0,3 mur/kr. [Topocsita 4-i ONBITHOM
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rpynmnsl nosydanu buonunsk B no3e 0,1 mur/kr, 5-i
OTBITHOM TpymIbl — brormak 0,2 T/KT, 6-if ONIBITHOM
rpynmsl — brommak 0,3 Mit/kr Maccer Tena. Kontpons
nokasaresnei (PU3N0IOTHIeCKOro CTaTyca y CBHHEH
OMpeIeIIsUIH 110 IPUPOCTY MACCHI Tela K MOP(OIOTUI
KpoBHU. B3BermBanue )UBOTHBIX MPOBOIUIIN TIEPET
WCTIIBITAaHUEM (Ha YETBEPTHIN I€Hb )KU3HNU), Ha 28-i
JIeHb JKU3HU U Ha 60-i1 nens. Kposs 1 mopdoro-
THUYECKUX HCCIIETOBAaHUN Y KUBOTHBIX OTIBITHBIX U
KOHTPOJIBHOM TPYIIT OTOUpATTH YTPOM 10 KOPMIICHHUS.
Uccnenosanue nmpoBoamiiock Ha 6ase 1aboparopuu
COHIIA PAH.

ITpenaparsl buodpeppon u buormnk npeacrasis-
0T CO00¥ BOIHBIIN PacTBOP OMOJIOTUYECKH aKTHBHBIX
BEIIIECTB, B COCTAaB KOTOPHIX BXOAST OPTaHUUECKUE
KeJe30 ¥ HUHK B (hOpMe XeIaToB 1 KapOOKCUIIaTOB
(1 000 mr/n), ABNSAIOMIMXCS €CTECTBEHHBIM OMOCO-
BMECTUMBIM CTUMYIISITOPOM TeMOII033a.

JI7s O1leHKH 3HAYMMOCTH Pa3InIuil MEXKy
TPyINIaMH UCTIONB30BAJH -KpuTepuii CThIONEHTA IS
HEeTMapHBIX BEIOOPOK. Takke NCIONb30BaNICA METO
BapHUAIlMOHHON CTaTHCTUKU: BBIYMCICHUE CPEIHEH
apudmeruueckoit M u ee ommbku m. Kpurndyeckoe
3HauUEHHE YPOBHS CTATUCTUYECKON 3HAYMMOCTH TIPU
MPOBEPKE HYJIEBBIX THIOTE3 MPUHUMAIN PaBHBIM
0,05. buonH(pOpMAITMOHHBII aHATN3 TTOTYICHHBIX
JTAHHBIX TPOBOIMIIN TIPH MIOMOIIU MTPOTPAMMHBIX
naketoB Excel MS Office 2016 u Past 4.03.

PE3VJILTATBI HCCJEJOBAHUI M UX
OBCYKJIEHUE

BkitoueHue xenaTHbIX COEIMHEHUH MUKPO-
3JIEMEHTOB B cocTaBe npenaparoB buodeppon u
BuonuHK B pa3HbIX 103aX TMOIOMBITHEIM TIOPOCSITAM
0Ka3aJI0 MOJIOXKUTEIBLHOE BIUSHUE HA UX POCT U
pasBurue (tadm. 1).

B Tedenue Bcero cpoka BeIpaIMBaHUs TIOPOCS-
Ta ObLIM aKTUBHBI U TIOJIBIKHBI, C YIOBIIETBOPHTEIh-
HOM YIIUTAaHHOCTBIO, TIOJIOKEHHE TeJIa JKUBOTHBIX
06110 ecTecTBeHHBIM. CM3uCThIE 0007109KH OJ1eT-
HO-PO30BBIE, YMEPEHHO BJIa)KHBIE, COOTBETCTBYIOT
(bHU3HOIOrNYECKO HOpME TAHHOTO BUJIA KUBOTHBIX.
Korka snactuyHasi, HOpMaJIbHOM TeMIIEpaTyphl, MO-
KpacHEHUH U U3bSI3BJICHUI HET.

WccnenoBanuble rpynibl HOPOCIT B HaYaje
OIIBITa B BO3pACTE YETHIPEX THEW MMENH c1abo pas-
JUYHUMYIO Maccy Tena B npeaenax 2,07-2,20 kr.
[Ipu B3BEmIMBaHUM NOPOCAT B Bo3pacTe 28 qHEH
OTMeEYaji HapacTaHHWEe MAcChl Tejla BO BCEX UCIIbI-
TYEMBIX Ipymmax. Y HOPOCIT KOHTPOJILHOM IPYIIIBI
HapacTaHHe Macchl Tesa npousonuio Ha 206,13 %.
Cpenu OnBITHBIX TPYIII, MOTYYaBIIUX MIpenapar
buodeppon B pazHbIX 103ax, HAaHOOJIbIIIEe HApACTA-

HUE MacChl TeJla OTMEYalii BO 2-1 OTBITHOM TPYTIIe
(buodeppon 0,2 mn/kr) — Ha 274,42 %. B rpynme
MOPOCHT, B PallHOHE KOTOPBIX MPUCYTCTBOBa buo-
[IUHK, HanOoJIbIlIee HapacTaHWE MAcCChl TeJla OTMe-
qaiu B 5-if onbiTHOM rpymime (buommak 0,2 mir/kr)
—Ha 272,51 %. IIpu cpaBHEHNH Macc TeJl HOPOCAT
OTIBITHBIX TPYII C KOHTPOJIBHON OTMEYaJIH, YTO B
BO3pacTe 28 1Hel Macca Tesa nopocsT 1-i onbITHOM
rpynnsl (buogeppon 0,1 mi/kr) npesbliana KOH-
Tpoib Ha 13,71 % (p < 0,05), 2-# onbITHOMN IPYIIIBI
(buodeppon 0,2 min/kr) — Ha 24,04 % (p < 0,001),
3-i1 ombrTHOI# Tpymmel (bruodeppon 0,3 mi/kr) — Ha
20,49 % (p <0,01).

AHanmm3 TMHAMUKU MacChl Tella OPOCAT B BO3-
pacte 60 nHel nmokasaj NpeuMyIiecTBO HapacTaHUs
Macchl Tella B TpyIax MopocsT, MOIy4aBIIuX Mpe-
napartbsl buodeppon u buornunk B go3ax 0,2 mur/xr
n 0,3 Ma/kr

OTHOCHUTEIHPHO KOHTPOJIBHBIX 3HAYEHUI Macca
TeJIa MOPOCHT, OTy4YaBIIUX npenapar buodeppow,
6b11a Beite Ha 17,73 % (buodeppon 0,1 min/kr) npu
p <0,01, na 24,41 % (buodeppon 0,2 mi/kr) npu
p=<0,001, na 23,16 % (buodeppon 0,3 mi/kr) npu
p <0,001. Macca Tena nmopocst, HOJXy4aBIIUX IIpe-
napat bruonuHk, ObUTa BhIIIE KOHTPOJIBHBIX 3HAUE-
Huii Ha 7,43 % (buomuuk 0,1 mn/kr), Ha 23,47 %
(buoruuk 0,2 mu/kr) npu p < 0,001, rHa 22,09 %
(buorak 0,3 mu/kr) mpu p < 0,001.

OTO NOATBEPKAAETCS U U3YUYCHUEM CPEIHECY-
TOYHOTO MPUPOCTA MACCHI TEJIA, KOTOPBI COCTaBHII
3a Bech nepuoj uccienaopanus (4—-60 aHeit) B KOH-
TposibHOU rpymnmne nopocst — 0,25 kr. HaunbGomnbimii
YpPOBEHb PUPOCTA MACCHI TeJa TIOPOCAT OTMEYaIN
BO 2-if (buodeppon 0,2 ma/kr) u 5-it (buonuuk
0,2 MJI/KT) ONBITHBIX TPYIIaX, KOTOPBIA COCTABUI
0,32 kxr.

3aKOHOMEPHOCTH a0COMIOTHOTO MMPUPOCTA KH-
BOI MacChl MOPOCAT aHAIOTHYHA U3MEHEHHIO Cpe/l-
HECYTOYHOTO TIpUpocTa. AGCOIIOTHBIN MPUPOCT
Macchl TeJla MOPOCAT OMBITHBIX TPy B MEPHOL
BhIpaniuBanus 4—60 nueit Obin Boimie Ha 20,43;
27,91; 26,76; 8,42; 27,19; 25,76 % 110 cpaBHEHHIO
C aHaJIOraMu KOHTPOJIbHOU Tpynmbl. [Ipu 3TOM Ha-
6mronaeM HanGonbIHid 2P dekT mpumMeHeHus mpe-
napatoB buodeppon u buonunk B 103e 0,2 Mir/Kr.

[Toka3zaTenu OTHOCUTEIBHOTO MPUPOCTA B
OTIBITHBIX TPYTIAX 32 BECh MEPUOJ] BhIPAIIUBAHUS
coctaBmi ot 82,34 no 115,55 %. bonee BeicOKuit
OTHOCHUTEIBHBIA MPUPOCT ObLT BBIABIECH BO 2-i1
onbiTHOM rpynme (buodeppon 0,2 Mir/kr) 3a me-
puon BeipamuBanus 4-27 nueit — 115,55 %, B 3-i
onbiTHOM Tpymme (buodeppon 0,3 Mmi/kr) 3a nepu-
on BeIpamuBanus 4-27 queit — 115,22 % u B 5-i
onbiTHOH rpymnne (buouunk 0,2 ma/kr) — 115,38 %.
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KosddunneHnTt yBeanueHus: Maccel Teja Uin
KpaTHOCTH YBEJINYEHHs PacTyIlel Macchl Hanboee
BBICOKHI OTMEYaJICsl Y TOPOCST OTMBITHBIX TPYII B
TEUEHHUE BCETO MePHO/Ia UCCIIECIOBAHUS.

MOXHO OTMETHUTH, YTO UCIIOIH30BAHHUE B pa-
LIMOHE XeJIaTOB 3CCEHIMAIBLHBIX MUKPOAJIEMEHTOB
MTOJIOKUTEIILHO BIIMSAET HA NHTEHCUBHOCTh POCTa
MoOJIOHSIKa cBUHEH. BeposTHO, mpenaparsl buodep-
poH u bronmHk, HopMa3yst 0OMEHHBIE MTPOIECCHI
B OpraHU3Me, BBICTYMAIOT CTPECC-KOPPEKTOPOM, UTO
TIO3BOJISIET OTBITHBIM )KUBOTHBIM CTa0WJIbHO HAOMPaTh
Maccy Teja [0 CPaBHEHHIO C KOHTPOJIbHOM IPyMIOi.

OT COXpaHHOCTH MOPOCST B KOHEYHOM HTOTE
3aBHCHT, CKOJIBKO MOJIO/IHSIKAa CBHHEH IMOCTYIHUT Ha
OTKOPM M OyZeT MOJIy4eHO CBHHUHBL. B HacTosmee
BpEMsI BO BCEX CTpaHaX MHpPa CMEPTHOCTh MOPOCAT
B MepUHATAIBHBIN epro (IO POIOB, BO BpeMs U
MoCJIe HUX), 0 U MOCJIe OTheéMa 3HAUYUTENBHO CO-
Kpariaer OMOJIOTHYeCKHEe BO3MOXKHOCTH CBUHEH K
BOCITPOM3BOJICTBY U BBIKAPMIJIMBAHUIO TOTOMCTBA.

Jyis ygeta cCOXpaHHOCTH TTOTOJIOBbSI BEJTUCH Ha-
OJTIOZICHHS 32 BCEMH TPYNIIAMU UCCIIEAYEMBIX JKHU-
BOTHBIX. [Ipu onpeneneHnn coXxpaHHOCTH TIOTOJIOBBS
3a BECh MEPHUOJ] IKCIIEPUMEHTA HE OBLIO BBHISBICHO
ClydaeB Tajie’a MU BBIOPAKOBKH MCCIIETYEMBIX
KUBOTHBIX. CIIe10BaTeIbHO, COXPAHHOCTD ITOTOJIOBBS
MOPOCHAT 32 BECh MEPHOJI IKCIIEPUMEHTA COCTaBHIIA
100 % B kaxxJ10¥ U3 UCCIEAYEMBIX TPYIIII.

[Tomy4yennbie JaHHBIE TOBOPSIT O TOM, YTO HC-
MOJIb30BaHKE MpenaparoB buodpeppon n buomuak
B Pa3HBIX J103aX B BUJIE XEJIATHBIX COCTMHEHHIA HE
0Ka3aJI0 HEraTUBHBIX MOOOYHBIX 3PPEKTOB HA MO-
TOJIOBBE MOJIOJTHSIKA CBUHEN.

Jliis XapaKTepuCTHUKU (PU3HOIOTHIECKOTO CTa-
Tyca KUBOTHBIX CaMbIM PaclpOCTPaHEHHBIM, J10-
CTYIIHBIM U Ha/IC)KHBIM KPUTEPUEM OLICHKH SIBIISIETCS
reMaToJIOTHYeCKOe HCCIIeIOBAHME.

I'emaronorndyeckuii aHaIU3 MOKa3aj, 9TO KO-
JNYECTBO DPUTPOLUTOB BO BCEX UCCIEAYEMBIX
rpynmnax MOJIOJHSIKAa CBUHEH HaXOAUIOCH B IIpe-
nenax pedepeHcHbIx 3HadeHui (6,0-7,5 x 10'%/1)
(Tabm. 2). KonmndecTBo SpUTPOIMTOB B KOHTPOJIBHOM
rpynme nopocsTt 60-CyToYHOTO BO3pacTa COCTaB-
asuo 7,02+0,19 x10'%/11. KomuuecTBO 3pUTPOIIUTOB
60-CyTOYHBIX MOPOCST, B PAllUOH KOTOPHIX ObLIH
no6aBieHbI mpenapaT buodeppon B go3ax 0,2 u

0,3 M1/ k1, 0OT™MeuYanu HaubOJIbIINKA YPOBEHb 3pH-
TPOILIUTOB B CPAaBHEHHUH C KOHTPOIBHOW TPYIIIOM.
Bo 2-ii (buodeppon 0,2 mur/kr) u 3-it (buodeppon
0,3 MJI/KT) ONBITHBIX TPYIIaxX YPOBEHb IPUTPO-
uuToB cocraswil 7,57+0,11 u 7,37+0,14 x 10'%/1,
4yTO OOIbIIIE, YeM B KOHTPOIbHOU Ha 7,83 1 4,99 %
(p £0,05) coorBercTBeHHO. Cpeiu ONBITHBIX TPYIIT
MOPOCST, MOTy4aBIINX Mpenapat buonuuk, Hau-
00BN YPOBEHb SPUTPOLIUTOB OTMEYANIN B S5-I
(buorak 0,2 MII/KT) OTIBITHOM TPYTIIE, TAHHBIH TIO-
Kazareab coctaBuia 7,24+0,16 x 10'%/11, uro GombIie
koHTposist Ha 3,13 %. YV 90-cyTouHBIX IOPOCAT KOJH-
YECTBO PUTPOIMTOB TTOBBIIIAETCS, COXPAHAETCS €TO
npeobiaianue B ONMBITHBIX Tpynmax. Hanbombmmit
YPOBEHb IPUTPOLIUTOB YCTAaHOBUIIM BO BTOpoii (bro-
deppon 0,2 mi/kr) u Tpetbeit (buodeppon 0,3 M/ kr)
OIIBITHBIX IPYIIAX, OH MPEBbIIIAT KOHTPOJIb Ha 8,07
u 8,64 % npu p < 0,05 cOOTBETCTBEHHO. DTO CBU-
JETENBCTBYET O JIy4lIeM CHAOKEeHUH KHCIOPOAOM
TKaHEW MOJIOJTHSIKA CBUHEN OMBITHBIX TPYIIIL.

ConepxaHue TeMOrI00MHa B OPUTPOILIUTE Y
60-CyTOYHBIX MOPOCIT KOHTPOIBHOW TPYIIBI CO-
crapisuio 88,08+1,04 r/n. B xpoBu 60-CyTOUHBIX
MOPOCST ONBITHBIX T'PYIII, KOTOPHIM JaBajiv Mpe-
napar buodeppon B nozax 0,1, 0,2 u 0,3 mur/kr,
ypOBeHb remMoroOnHa npessiman Ha 14,55, 15,01
n 16,03 % (mpu p < 0,001) ypoBHSI KOHTPOIBHOI
TPYIIbI COOTBETCTBEHHO. B KpOoBU MOpOCST, KOTOpBIE
nosryyanu buonmsk B no3ax 0,1, 0,2 u 0,3 mu/kr,
yYpOBEHb reMorio0nHa npesbimian Ha 12,52, 12,83
(mpu p <0,001) u 10,38 % (mpu p < 0,01) ypoBHs
KOHTPOJILHOM IPYIIbI COOTBETCTBEHHO.

B kpoBu 90-CyTOUHBIX IOPOCAT COXpPAHAETCS
MPEBOCXOJICTBO YPOBHS T€MOITIOONHA Y MTOPOCST
BCEX OMBITHBIX TPy HaJ KOHTposieM. Hanbonbimit
YpPOBEHBb reMOor100MHa OTMEUEH Yy MOPOCAT 2-i U
3-1 ONBITHBIX TPYII, KOTOPBIM JaBaju Ipenapar
buodeppon B mozax 0,2 u 0,3 MiI/KT, OH COCTaBHII
107,3+£1,57 n 108,9+1,59 r/n (p < 0,01) coorBeT-
CTBEHHO, 4TO OobIe KoHTposist Ha 12,25 u 13,92 %.

[ToBhIIeHUE yPOBHS reMOTIIOONHA B KPOBH
MOJIO/IHSIKA CBUHEW OIBITHBIX TPYIIIL SIBJISETCS CIIEA-
CTBHEM 00JI€€ MHTEHCUBHBIX OKHCIUTEIBbHO-BOC-
CTaHOBUTEJIbHBIX MPOIIECCOB, YTO YKa3bIBaeT Ha
TTOJIOKUTENBHOE BIUSHUE BKIFOUCHUS B PAIlIOH
XEJIaTHBIX COCAMHEHMH JKene3a U [IMHKA.
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YpoBeHb T€MaTOKPUTA Y TIOPOCST B TCUCHUE
BCEr0 HKCTIIEPUMEHTA HAXOAUJICS B TpeAesax HoOp-
Mbl. HanGosmpiee reMaTOKpUTHOE 3HaYEHUE OTMe-
yanu y nopocsat 60-1HeBHOTO BO3pacTa BO 2-i U
3-ii ONBITHBIX TpyNIax, KOTOPbIM JaBaJlv Mpenapar
buodeppon B nozax 0,2 u 0,3 MI/KT, OH COCTaBUII
41,2940,29 u 41,65+0,30 %, uTo GOJNBIIIE KOHTPO-
s HA 7,16 11 8,09 % (p <0,01). Y 90-cyTouHBIX
MOPOCAT HAOIIONAETCS JOCTOBEPHOE MOBBIIICHUE
reMaTOKpHTa BO BCEX OMBITHBIX rpynmax. Y HOpocsT
OTBITHBIX TPYIII, KOTOPBIM J1aBaiu npemnapar buo-
theppon B no03ax 0,1, 0,2 u 0,3 MII/KT, TeMaToOKpUTHOE
3Ha4YeHHe TpeBbImano Ha 5,51, 8,73 u 8,76 % (npu
p <0,001) ypoBHS KOHTPOJIBHOH rpynnsl. B xpoBu
MOPOCAT, KOTOpbIe nomydanu buoruak B no3ax 0,1,
0,2 u 0,3 M1/ KT, ypOBEHb F€MaTOKPHUTA MPEBBIMIAIT
Ha 5,39, 7,53 u 5,62 % (npu p < 0,05) ypoBHs KOH-
TPOJBHOM TPYIITBI COOTBETCTBEHHO.

HesnaunrtenbHble N3MEHEHHS KOHIICHTPAIIUU
reMOII00MHA, SPUTPOLIUTOB U TEMATOKPHTA IPHBEIN
K M3MEHEHHIO SPUTPOLUTAPHBIX HHACKCOB. Y CBUHEH
CpeIHHI1 00bEeM SPUTPOLIUTOB B HOPME COCTABIIS-
et 50,0—65,0 ¢p/n. OT™MeueHo, uTo cpeaHuit 00beM
SPUTPOLIUTOB B KPOBU Y CBUHEH BCEX MOJOMBITHBIX
TPYTIN HAXOIWIICA B Mpefesiax peepeHCHbIX 3HaYe-
Hu# (o1 54,7140,99 mo 61,39+2,80 ¢b/n), pazmmaus
ObUTN HE3HAYUTENIbHBIC M HEIOCTOBEPHBIE.

O HaCBIIIEHHOCTH YPUTPOLUTOB TEMOTTI00HU-
HOM YKa3bIBaIOT U TaKWe€ UHAECKCH KPaCHON KPOBU
KaK CpeJHee coiepKaHue reMOrIoOnHa B 3pUTPO-
HUTaX ¥ CPeIHssI KOHIIEHTPAIUs TeMOTJIO0NHA B
OT/AETILHOM 3PUTPOLHTE. Y MOPOCT, MOTyYaBIINX
npenaparsl bruodeppon u bruorHk B pa3HbIX 032X,
OTMeUaJIH MOBBIIICHUE 3HAYCHUS CPETHETO COIep-
KaHus remorioouHa. B Bo3pacte 60 cyT y cBUHEH
1-it onbrTHOM Tpymmbl (bruodeppon 0,1 M/ kr) un-
JIEKC CPETHETO COIePKaHMsI TeMOTTIOOMHA COCTaBHIT
14,24+0,33 n/t, uto Ha 12,66 % (p < 0,01) Gosb-
e KOHTPOJIs. Y TOpOCsT G- ONBITHOMN TPYTIIIBI
(buorak 0,3 MJI/KT) TaHHBIN TOKA3aTeNh COCTABHII
14,59+0,53 n/t, uto Ha 15,43 % (p < 0,05) Gonbie
KoHTpoJIsL. B 90-cyTouHOM BO3pacTe MopocAT CpeiHee
cofiepaHue reMorio0nHa B 3pUTPOLIUTAX BO 1-i
OTbITHOU TpytiIe coctaBmuio 14,38+0,28 n/r, B 5-if —
14,66+0,33 n/1, yTo OoJIBIIIE, YeM B KOHTPOJIHLHON
rpymme Ha 5,81 u 7,87 % coOTBETCTBEHHO. YPOBEHb
CpenHel KOHIIEHTpaIMU reMorIo0MHa y CBUHEH BCex
OTIBITHBIX TPYII UMETH HETOCTOBEPHBIC Pa3IniHs B
npenenax ¢puznonorndeckoir HopMel. [loBbIeHNEe
JAHHBIX TTOKa3aTese 00yCIOBICHO HANIPSKEHU-
€M BCeX METa0OIMUYECKUX MPOIIECCOB B OPraHU3Me
CBUHEH, MOIYYaBIINX XEIaTHbIC COSTUMHEHUS MU-
KpPODJIEMEHTOB.

Amnanu3 neiikonutapHoi GopMyIsIbl KPOBU CBH-
HEH MMoKa3ax OTCyTCTBHE OTKIOHEHHH OT (U3HOII0-
TrHYeCKoil HopMbl. KomnuecTBo JEMKOIUTOB B KPOBU
CBUHEI NpU NPUMEHEHUH npenaparoB buopeppon
1 buornuuk ymensinaercs. Y 60-CyTOUHBIX CBUHEN
HanOOMBIINN YPOBEHb JIEMKOIIMTOB OTMEYaIH B 3-i
onelTHOH rpynme (buogeppon 0,3 mi/Kr), KOTOpbIi
coctaBmi 15,69+0,35 x10%n (mpu p < 0,001), uro
MeHblIe Ha 32,25 %, yeM B KOHTPOJBHOM rpyIIe.
B 1-i1 onbITHOM IpymnIne Npy BKIOYEHUH B PALIMOH
npenapara buodeppon B no3e 0,1 mu/kr konuue-
CTBO JIEHKOIIUTOB oTMedanu Ha 29,62 % (p < 0,001)
HUKE, YEM B KOHTPOJIbHOW. Bo 2-i1 onbITHOM rpymme
(buodeppon 0,2 mur/kr) — Ha 27,55 % (p < 0,001)
MeHblIe KOHTpouist. Cpeu IpyIi HOPOCHT, B PALlUOH
KOTOPBIX ObLIT BKJIFOUEH Ipenapar buonuHk B 103ax
0,1, 0,2 1 0,3 MJI/KT, KOTUYIECTBO JICHKOITUTOB B KPOBH
6s110 Ha 30,05, 31,26 u 32,08 % (pu p < 0,001)
HIDKE, YeM B KOHTPOJILHOM TPYIITIE COOTBETCTBEHHO.
YV 90-cyTOYHBIX TOPOCIT HAUMEHBIIINN YPOBEHD
JIEUKOLIUTOB OTMEYAETCSI BO 2-i OMBITHOM T'pyIINe
(buodeppon 0,2 ma/kr) u 5-it (buormuk 0,2 Mi/kr),
oH coctaBun 15,21+0,71 u 14,95+0,92 x10°/m1, uto
HIKe KoHTpois Ha 18,66 u 20,05 % (mpu p < 0,01).

CHMXEHHME KOJIMYECTBA JIEHKOIIUTOB B KPOBU
B rpenenax GU3noI0THYeCcKO HOPMBI TOBOPHUT O
HOpMalU3ali OOMEHHBIX MPOLIECCOB B OpPraHu3Me
CBUHEH, YTO BBIpAXKAETCA B OJOKHUTEIHHON AUHA-
MHKE H3MEHEHUH MOP(OIIOTHYECKOTO COCTaBa KPOBU
YKUBOTHBIX, IOJYYaBIIUX Mpenaparsl buodeppon u
buonmnak. CooTHOMEHNE Pa3HBIX POPM JICHKOIIUTOB
y 60-1 1 90-CyTOUHBIX MOPOCSIT HAXOAUIIOCH B TIpe-
Jenax pU3noI0ruuecKkoil HOpMBI.

Pesynbrarhl nccaenoBaHuil mokasau, 4YTo rema-
TOJOTUYECKHE TTOKA3aTeNId CBUHEH OIMBITHBIX TPYTIIL,
TIOJTY4YaBIINX XEJIaTHBIE COSTMHEHHS ON03TIEMEHTOB,
Gosiee BBIpaKEHbI, YeM B KOHTPOJIBHOM TPyYIITIE, HO
HaAXOISATCA B Mpejenax GU3n0I0OrHIeCKOH HOPMBI.
OTO CBUIIETENBCTBYET O MOBBILIEHUN €CTECTBEHHOM
3aIUThl OpPraHU3Ma.

BbIBO/IbI

1. Bxirouenue npenaparoB buodeppon u buo-
IIMHK B PAIIOH MOBBIILAET YPOBEHb IPHUPOCTA MACCHI
cBUHEH. 3a nepuon uccienoBanus 4—-60 nHeit Hau-
OOJIBIIHIT yPOBEHHh IPUPOCTA MACCHI TEJa MOPO-
caT otmedan Bo 2-i (buodeppon 0,2 mi/kr) u 5-i
(buonmak 0,2 MJI/KT) OIIBITHBIX TPYIIAX, KOTOPBIi
coctaBuia 0,32 Kr.

2. CoXpaHHOCTBH MOT0J0BBS MOPOCAT 32 BECh
nepuoJ 3kcrepuMenTa coctauna 100 B kaxaoin u3
uccuenyembix rpymil. [lomydeHHbie JaHHbIe TOBOPAT
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0 TOM, 4TO MCTIOJIb30BaHue penaparoB buodpeppon
1 bUOLMHK B pa3HbIX /103aX B BUJE XEJIATHBIX COCIH-
HEHUH HEe 0Ka3aJI0 HETaTHBHBIX TTOOOYHBIX A dexToB
Ha TOr0JIOBbE MOJIOAHSKA CBUHEH.

3. Haubonb1uii ypoBEeHb 3pUTPOLIUTOB yCTAHO-
BUIH BO Bropoii (buodeppon 0,2 Mi/kr) u TpeTbeit
(brodeppon 0,3 MII/KT) ONIBITHBIX TPYTITIAX, OH Mpe-
BbIIai KoHTpoIb Ha 8,07 u 8,64 % cOOTBETCTBEHHO.

4. HanGonpumii ypoBeHb TeMOITIOOMHA OTMEUECH
y MOpOCAT 2-i U 3-i ONBITHBIX I'PYIII, KOTOPBIM J1a-

Baym nipenapar buodeppon B nozax 0,2 u 0,3 mMi/kr,
on cocrasuia 107,3+1,57 u 108,9+1,59 /1 cooTBeT-
CTBEHHO, 4T0 OoJbIlie KOHTpOJs Ha 12,25 n 13,92 %.

5. Y 90-cyTo4HBIX MOPOCAT HAUMEHBIIUN
YPOBEHb JIEHKOIIUTOB OTMEUAETCS BO 2-i OMBIT-
Ho#t rpynmne (buodeppon 0,2 miu/kr) u 5-it (buo-
HK 0,2 M1/ Xr), KoTopsiid coctaBmi 15,21+0,71 u
14,9540,92 x10%/1, uTo HIXKE KOHTPOJIS Ha 18,66 1
20,05 %.
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Pedepar. /[n1s noddepocanus cmabunvhoi pabomuvl nuwesapumenbHo2o mpakma u no00epHcansi MUKpo-
Gropwl 6 akeaxynvmype UCHONL3YIOM NPOOUOMUKY. Dmu npenapamvl COOepHCaAm KOMIIEKC JHCUBLIX bakmepuil,
Kax npasuio, 1akmo- u buguoodbaxmepuii. Onu pe2yiupyrom MukpoobuoyeHo3 nuiyesapumeibHo20 mpaKkma u 6Ho-
csm CyujecmeeHnblil 6K1a0 6 ycgoenue numamenvbhvlx seujecms. IIpogedeno ucciedosanue usHus, paziuyHblx
003UpOBOK Npenapama « IKoGrop» Ha AKMUSHOCMb 2IUKO3UOA3 (AMUA3bL U MATILINA3LL) CIUZUCTOU 000I0UKU KU-
WeUHUKA U XUMYca Cmepisiou. Imom npoouomux npeocmasisiem coboll KOHCOPYUYM Wmammos 1akmo- u ougu-
dobakmepuii: B. bifidum, B. longum u L. acidophilus, L. casei, L. plantarum, ummoOuiu308anuvix Ha yenepoo-mu-
nepanosrnom copbenme CYMC-1. Dxcnepumenm npogoouniu Ha sKCnepumeHmanvhol 6ase Hucmumyma oduonocuu
sHympennux 600 um. M.J]. Illananuna. Peib pazdenunu na uemvlpe epynnvl. KOHMPOLbHYIO U MPU ONbIMHBIX, KO-
mopwiM 000a6IAIU 8 KOpM npobuomuk 6 konuvecmese 2, 4, 6 2/ke. [Ipobvr ombupanu y nsamu ocobeti u3z Kaxcoot
epynnol neped navaiom u Ha 7, 14 u 21-e cymku sxcnepumenma. J{nst nonyuenus hepmeHmamueHo akmueHbIx
npenapamos Kuule4Hux pvlb Ha cmekie 1e0saHol banu oceoboxcoanu om dxcupa. llocne paspesa xumyc cooupanu
€ NOMOWbIO wnameist U CKpeOKa, 3amem CHUMARU CIU3UCmylo 06onouxy. Ilonyuennvie Hagecku Xumyca u ciusu-
cmoil 06010YKU KuueyHuKa 2omo2eHusuposanu ¢ pacmeopom Puneepa pH 7,5 (103 mM NaCl, 1,9 mM KCI, 0,45
mM CaCl,, 1,4 mM MgSO, ) npu memnepamype 0—4 °C, 013 xon00nokpoeHsix, € pazeedenuu 1 : 50. Axkmugnocme
amunazvl onpeoensiu memooom Cuuma—Pos, 6 moouguxayuu npu onune gonnvt 560 um. Onpedenenue akmug-
HOCMU MaTbmazsl NPOGOOUNU 2TIOKO300KCUOAZHBIM MEMOOOM C NPUMEHEeHUeM Habopa peazenmos 07 onpeoere-
HUsL 2110K03bl 8 buonoeudeckux stcuokocmsax (000 «AITAT-ME]]», Poccus), onmuueckyro niomuocms onpeoensiiu
npu onure gonnvl 505 um. Yemanoeneno nosvluienue akmueHocmu 060Ux UCCiedyemMvlx hepMeHmos 6 Ciu3UCmol
0601104Ke U XUMYCe Cmepiiaou uepe3 Hedent0 IKCNePUMEHMATbHO20 KopmaeHus. B nociedyiowue cpoku Habniode-
HUSL 3aDUKCUPOBAHO CIMUMYIUpYIOUee GIusHue NPenapama moiabko Ha CEKPEmOpHYI0 AKMUEHOCHb MAlbINA3bl.
Toxazana 3asucumocmo 3¢hexmusHocmu npenapama Ha aKMUEHOCMb HepMeHmos om 003UPOBKU.

EFFECT OF THE PROBIOTIC PREPARATION “ECOFLOR” ON THE ACTIVITIES
OF GLYCOSIDASE IN THE INTESTINES OF STERLET

'D.V. Mikryakov, 'A.F. Tarleva, A.D. Zhandalgarova
!nstitute for Biology of Inland Waters. I.D. Papanin RAS, Borok, Russia
?Astrakhan State Technical University, Astrakhan, Russia

E-mail: daniil@ibiw.ru
Keywords: sterlet, probiotic “Ecoflor”, digestion, glycosidase, intestinal mucosa, chyme.

Abstract. Probiotics are used in aquaculture to maintain a stable digestive tract and microflora. These
preparations contain a complex of live bacteria, usually lacto- and bifidobacteria. They regulate the microbiocenosis
of the digestive tract and make a significant contribution to nutrient assimilation. The effect of different dosages
of Ecoflor on the activity of glycosidases (amylase and maltase) in the intestinal mucosa and chyme of sterlet
was studied. This probiotic is a consortium of strains of lacto- and bifidobacteria: B. bifidum, B. longum and
L. acidophilus, L. casei, L. plantarum, immobilized on carbon-mineral sorbent SUMS-1. The experiment was
conducted at the experimental base of the I.D. Papanin Institute for Biology of Inland Waters. Fish were divided
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into 4 groups: control and three experimental groups, to which probiotic was added to the feed in the amount
of 2, 4, 6 g/kg. Samples were taken from 5 individuals from each group before and on 7, 14, and 21 days of the
experiment. To obtain enzymatically active preparations, the intestines of fish were freed from fat on ice bath
glass. After cutting, chyme was collected with a spatula and scraper, then the mucous membrane was removed.
The obtained suspensions of chyme and intestinal mucosa were homogenized with Ringers solution pH 7.5 (103
mMNaCl, 1.9 mMCI, 0.45 mM CaCl2, 1.4 mM MgSO4) at 0-4°C, for cold-blooded animals, at a dilution of
1:50. Amylase activity was determined by the Smith-Roy method, as modified at a wavelength of 560 nm. The
maltase activity was determined by the glucose oxidase method using a set of reagents for glucose determination
in biological fluids (AGAT-MED LLC, Russia), the optical density was determined at a wavelength of 505 nm. The
activity of both studied enzymes was found to increase in the mucous membrane and chyme of sterlet after one
week of experimental feeding. In the following periods of observation the stimulating effect of the preparation only
on the secretory activity of maltase was recorded. The dependence of the drug efficiency on the enzyme activity on

the dosage was shown.

s ycnenmrHOTO BBIpamuBaHus 00BEKTOB aK-
BAKYJBTYpbI OOJIBIIIOE 3HAUEHHE UMEET KaueCTBO
KOpMOB. OT Ka4YeCTBEHHOTO MTUTAHUS 3aBUCST POCT,
BOCTIPOHM3BOJICTBO, 0OOMEH BEIIECTB M TOBAPHBIC Ka-
yecTBa pbiObl. KopM momkeH o01anaTh He TOJIBKO
cOanaHCHUPOBAHHBIM COCTABOM IO MUTATEIbHBIM
BEIIECTBAM, HO ¥ UMETh BHICOKHE TEXHHUECKHUE Xa-
pakrepuctuku [1].

[Tpu UHTEHCMBHOM KOPMJICHUH PBIO B HHILYCTPH-
QJBHBIX YCIIOBHSIX, B 0COOCHHOCTH TIPH 3aMKHYTOM
CHCTEME BOJJOCHAOKEHU S, HAOIIOAAeTC s YBEITMUCHUE
OpPraHUYeCcKOro 3arps3HEHMs U Ynciia yCJIOBHO-I1a-
TOT€HHBIX MUKPOOPTaHU3MOB B BOJIHOM cpefie. DTH
(haKkTOpBI, a TaKKe BHICOKASI INIOTHOCTh MOCAIKH,
CTpecc MpHu nepecagkax u Apyrux pbl0OBOIHBIX
MaHHUMYJISIUAX MPUBOIAT K YXYAIICHUIO 00IIETO
COCTOSIHHMS KUBOI'O OpraHu3Ma U, Kak CJIe/ICTBUE,
K BO3HUKHOBEHUIO Pa3INYHbIX 3a00JIeBaHMIl B pe-
3yJbTaTe CHUXKEHHUSI UMMYHHOTO OTBeTa [2—4]. B
CBSI3U C 3TUM OCOOYIO aKTyaJIbHOCTh IPUOOPETAIOT
MOMCKH METOJIOB MOBBIIIEHUS] YCTOHUYNBOCTH PhIO K
paznuyHbIM 3a00eBanusIM. OIUH U3 TaKKUX METO-
JIOB OCHOBAH Ha HUCIIOJIb30BaHUU MPOOUOTHYECKHUX
MpenaparoB B KOPMIICHUH PBIO.

N3BecTHO, 4TO KaYeCTBEHHBIN COCTAB MUKPO-
(JIOpHI KHUIIIEYHNKA OKA3bIBACT BIMSIHUE HA COCTO-
STHUE IMMYHHOMW CUCTEMBI PBIO [5—8]. MukpoOrnom
CJIeyeT paccMaTpUBaTh KaK OTACIbHYIO CUCTEMY,
ONPEEIAIONIYI0 IPOLECCHl JKU3HEAEATENbHOCTH
OopraHu3Ma U MOAYJIHPYIOLTYI0 (PyHKIIMOHAIBHOE
COCTOSIHME IPYTHX OpraHoB u Tkane# [9]. Hopmanin-
Hasi MUKpO(]II0pa KUIIEYHHKA 00EeCTIeYNBaET KOJIO-
HU3ALHOHHYIO PE3UCTEHTHOCTh — 3aIlUTY CIU3UCTOM
KHIIIEYHHKA OT TTATOT€HHBIX MUKPOOPTaHU3MOB, T10-
JIaBIIsisl UX Pa3BUTHE U NMPEAyNpexaas HHPHUIHPO-
BaHME OpraHu3ma.

Jns moayiepxaHus cTabnuibHON pabOoThI IHIIe-
BapUTEIILHOTO TPAKTa M MUKPO(IOPHI B aKBaKYIIb-
Type UCTOB3YIOT MPOOUOTUKHU. DTH Mpenaparsbl
COZIEpKAT KOMITJIEKC JKMBBIX OaKTepui, KaKk MpaBuiIo,
nakto- u oudunodbaxkrepuii. OHU PEryIUPYIOT MU-
KpOOHOLIEHO3 MUIIEBAPUTEIBHOIO TPAKTA U BHOCAT
CYIIECTBEHHBIN BKJIQ/I B yCBOCHHE MTUTATEIBLHBIX
BemiecTB. [[pobnoTnueckue mTaMMbl BEIPaOATHIBAIOT
YKCYCHYIO M MOJIOUHYIO KHUCIIOTbI, HEOOXOJMBIE ISt
€CTEeCTBEHHOTO Oaphepa KUIICUHUKA, 3aITUIIAFOIIETO
OpraHM3M OT MMAaTOTeHHBIX MUKPOOPTaHU3MOB, B TOM
yucie apoxokeit [10, 11]. [Ipobuotuku npogyuupy-
10T OAKTEPUOIIMHBI, yTHETAIOIINE PA3BUTHE IPYTHX
MUKPOOPTraHu3MOB [12], y4acTBYIOT B pacuierieHIUH
0eIKOB, JKUPOB, YITIEBOIOB, BCACKIBAHUU M CHHTE3€
BUTaMUHOB, YCBOCHHH MaKpO- U MUKPOIJIEMEHTOB
[13, 14].

HccnenoBanwmst mokaszanu, 4To o0paboTKa mpo-
6uotnkoM «CyOTHINC) UKPBI, SMOPUOHOB M IMIMHOK
YBETHMUYUBACT KOA(PPHUINEHT BBKUBAEMOCTH M CHH-
JKaeT €CTECTBEHHYIO CMEPTHOCTD PbIO Ha JTMYMHOY-
HOW CTaJu¥ Pa3BUTHS, CTIOCOOCTBYET CTUMYJISIIUN
YKM3HECTOMKOCTH PBIO HA paHHUX dTalax OHTOreHe3a
Y TIOBBIIIEHUIO €CTeCTBEHHOTo MMMyHuTeTa [15-18].
[Tpumenenmne npodmoTuka «IIpocTtop» oka3pBaIO
TOJIOKHUTENFHOE BIMSHUE HA YUCIICHHOCTh U POIOBOM
COCTaB XUMyca MUKPOOHOIIEHO3a KHIIIEYHUKA PbIO, a
TaKke crocoOCTBOBAJIO TOCTOBEPHOMY ITOBBIIIICHUIO
AKTUBHOCTH PAJIa MHUIIEBAPUTEIBHBIX ()EPMEHTOB!
MpoTea3, aMuIa3bl, SHAOTIIIOKAHA3bI U JIUMaskl [ 19].

B cBs13u ¢ mokazaHHOM BBICOKOH (h(heKTUBHO-
CTBIO IPUMEHEHUS MPOOMOTUYECKHX MPETapaToB B
aKBaKYJIBTYpe, HEOOXOIUM MOUCK HOBBIX, BBICOKO-
3¢ PEKTUBHBIX MTPETIAPATOB, OHUM U3 KOTOPBIX SIB-
asieTcst npooroTndeckuii mpenapar «xodiopy. O
npeacTaBiseT co0oli koMIieke ouduaodakTepuii:
Bifidobacterium bifidum, Bifidobacterium longum,
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Bifidobacterium adolescentis v makTo0aKkTepuii:
Lactobacillus acidophilus, Lactobacillus plantarum,
Lactobacillus casei, tMMOOUTM30BaHHBIN HA SHTEPO-
copbente CYMC-1. [IpoBenenHoe paHee nccienona-
HHE TI0Ka3aJI0 CTUMYIHpYIomuii a3 dekT mpenapara
«39Kk0(I0p» HA MPOTCOTUTUYECKYIO AKTUBHOCTD
CITM3UCTON 000JIOUKY KUIIIEYHUKA M XHMYCa CTEPIIS TN
Ha 7 cyT skcniepumenTa [20]. B Hacrosei pa6o-
TE MPOBEJICHO MCCIICIOBAHNE BIUSHUS Pa3THUHBIX
JIO3UPOBOK Tperapara « IKo(uiop» Ha aKTUBHOCTh
IIMKO3K/1a3 (aMUIIa3bl ¥ MaJIBTa3bl) CIIM3UCTON 000-
JIOYKH KUIICYHUKA H XHUMYCa CTSPIISIH.

OBBEKTBI U METO/IbI
NCCIEJOBAHUU

WccnenoBanue npoBOUiIu B cepeuHe Masi —
Hayajie MI0HE Ha dKCTIepuMeHTalIbHOM 6a3e «Cy-
Hora» MHCTUTYyTa OMOJIOTHH BHYTPEHHUX BOJ
um. WM.JI. [Tananuna PAH Ha romoBukax crepisan
(Acipenser ruthenus Linnaeus, 1758) cpenneit mac-
coit 84,0+1,76 r. m mymuHEOM (T1) 23,4+0,44 cMm.
[Tocne oGioBa 3MMOBAJIOB PHIO B TEUEHUE IBYX HE-
JIeNTb COAIepIKaIn B MPOTOYHBIX OacceiiHax. [lanee
JUTSL SKCTIEPUMEHTA Pa3eNININ Ha YeThIPEe TPYTIIIbL:
KOHTPOJILHYIO U TPU ONBITHBIX.

Crepisiap KOpMuUIn 6 pa3 B CyTKH KOPMOM
st peid (SUPREME-15 3,0 mm) dupmer «Alltech
Coppens». CornacHO JaHHBIM IPOU3BOJUTEIIS B CO-
CTaB ATOTO BUIa KOpMa BXOAT Oenku (46 %), sKupbl
(15 %), xneruarka (1,4 %), 3oma (5,1 %), pocdop
(0,85 %) u Butamun A (10 000 ME/kr). B xone
HKCIEPUMEHTA MCIIOJIb30BaJIN OMHAKOBBIE KOpMa
onHoi cepuu. KourponsHas rpynmna (I) — mpocToii
KOPM, a OIIBITHBIE C J00aBIEHUEM TPOOHMOTUYECKOTO
npemnapara «xkopaop»: II -2, I[II — 4, IV — 6 r/kr
KOpMa ITyTeM HaHECEHHUs Ha TPaHyJIbl )KeJTaTHHOBOM
CYCIIEH3UHU IIpernapara, ¢ HoCIeAyOUM OACYILH-
BaHueM. OT60p npoO MpOBOAUIHN Hepe]] HadaIoM
JKcIiepuMeHnTa, Ha 7, 14 u 21-e cyt. Marepuan s
HCCIIEIOBaHUS OTOMPAIIU Y MATH 0CcO0eH n3 KaXkou
rpynmsl. Y pbiO BCKpBIBaIU OPIOIIHYIO TOJIOCTh U
n3bIMaiy KumeyHuK. [lomydennsie mpoOsl 3amopa-
KUBaJIX pu Temneparype -18...-22 °C.

B naGopaTtopHbIX ycnoBHsAX MPOObI pa3MOpaXKH-
BaJIM [IPY KOMHATHOH Temrieparype. s nomyuenuns
(epMEHTAaTHBHO aKTUBHBIX PENapaToOB KUIICYHUK
pbIO Ha cTekIIe JIeITHON 6aHM 0CBOOOXK AN OT XKHUpa.
[Mocne pa3pesa xumyc coOMpaIy ¢ MOMOIIBIO A~
TeNs U ckpeOKa, 3aTeM CHUMAaJIU CIM3UCTYI0 000-

nouky. [lomydeHHbIe HAaBECKM XUMYCa U CITU3UCTON
000JI0YKM KMIIEYHUKA TOMOT€HU3UPOBAIIU C PaCTBO-
pom Punrepa pH 7,5 (103 MM NaCl, 1,9 MM KClI,
0,45 MM CaCl,, 1,4 MM MgSO,) npu Temnepary-
pe 0—4 °C, nns X010IHOKPOBHBIX, B pa3BeACHUHN
1 : 50. OcyuiecTBisau onpeaeIeHue aKTUBHOCTH
(GhepMEHTOB THAPOIM3YIOIINX KpaxMall: o-aMuJjia-
361 KO 3.2.1.1 u manprazel KO 3.2.1. AKTUBHOCTB
aMuia3bl onpeaensiu meronaom Cmuta—Post B Moiu-
¢uxannu npu anuHe BoiHbl 560 HM. Onpenenenue
AKTHUBHOCTH MaJjbTa3bl IPOBOAMIN IIIOKO300KCH-
JTa3HBIM METOJIOM C IIPUMEHEHHEeM Habopa peareH-
TOB JIJISI ONIPEICIICHHSI TIIFOKO3bI B OMOJIOTUYECKHUX
xuarocTax (000 «ATAT-ME/», Poccust), ontu-
YECKYIO IJIOTHOCTDh ONPEAEIISIIA IPU AJIMHE BOJHbI
505 um. AktuBHOCTH pepmeHToB (EA) BbIpaxkanu
B MUKPOMOJISIX IIFOKO3bI, oOpasyromeiics 3a 1 Mun
MHKyOanuu (pepMeHTaTUBHO aKTUBHOTO Mpernapara
U cyOcTpara B pacueTe Ha | T BIaKHON MacChl TKAHU
(MKMOJTB/(TXMHUH)).

Craructuueckyro 00pabOTKy TaHHBIX TPOBOAHU-
JIM TIPY TTIOMOIIY CTAHJAPTHOTO TTaKeTa MPUKIIaTHBIX
nporpamm Statistica 10, MS Excel 2010. ITpu cpaB-
HEHUU PE3YNIbTaTOB HCIIOIb30BAIHN OAHO(PAKTOPHBII
mucniepcronHbii ananu3z ANOVA. Paznuuus cuntanu
3HauuMbIMH Tipy p < 0,01 u 0,05.

PE3VJIBTATHI HCCJIENOBAHUI M UX
OBCYXJEHUE

[TonyueHHble pe3ynbTaThl IOKA3aI1, YTO AKTHB-
HOCTb IIMKO3K/1a3 CIIM3UCTON 000I0UKY KUILICYHUKA
U XUMycCa CTEpPJISIU U3MEHSUIach B TEUEHHUE BCETO
sKcnepuMenTa (tabm. 1, 2).

Ha 7 cyT akTUBHOCTBH amMujia3bl CIU3UCTON U
XHMYCa BCEX OMBITHBIX PHIO MPEBBINIANA YPOBEHb
KOHTPOJIBbHBIX 0co0eil. Hanbonee Beicokue nokasa-
TEJIM OTMEUeHbI y onbITHBIX PhIO III rpynmer. Yepes
JIBE€ HEJIEJIM 0CJIEe Hadyayla SKCIIEPUMEHTA aKTHB-
HOCTb aMMJIa3bl CIIM3UCTOM B ONBITHBIX I'pyIIax
ObL1a HIDKE, a B XMMYCE BBIIIE, YeM B KOHTPOJIbHOM.
Haunbonee Hu3KMe 3HAYEHHS B CITU3UCTON U BHICOKHE
B xumyce 3adukcuposansl B III rpynne. Ha 21 cyt
9KCIIEPUMEHTA yPOBEHb ()ePMEHTA Y BCEX OIBITHBIX
pBIO OBLT HIKE KOHTPONIBHBIX 3HaYeHui. [Ipu sTom
YPOBEHb JaHHOTO ()EpPMEHTA B XUMYCE Y OIBITHBIX
pBIO BO BCE CPOKH HAOIIONCHUS 3HAYUTEIILHO Ipe-
BBILIIAJT 3HAYEHUS], TIOJTyYEHHbIE TIEpe]l HauaIoM dKC-
[IEPUMEHTA, a B CJIM3UCTON HET.
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AKTHBHOCTb (-aMIJIA3bI CIU3UCTONH 000/10YKH KMIIEYHMKA M XUMYCA CTePJIsiAu
Activity of a-amylase in the intestinal mucosa and chyme of sterlets

Tabnuya 1

I'pynna Cnnsucras Xumyc
Kontpons nepex omnbrrom 0,78+0,17 0,524+0,21
7 cyt
Kontpons 0,54+0,07 0,45 +0,01
(0] 2 p./ 0.62+0.18 0.66+£0.05
MBIT 2 IP./KT  15.43% 45700
OnsIT 4 p./XT 0.79£0.08 0.81+0,12
P: +47,76% +78,80%
OmbIT 6 rp./KT 0,54=0.04 0.58+0,01%**
b +0,39% +28,93%
14 cyT
KonTponb 0.820,07 0.82+0.03
e 100 % 100 %
OmnsIt 2 rp./KT 0.81£0.09 0.98+40,15
> -1,60 % +2,02%
o 4o/ 0,64+0.02 1.12+0.05*
IEIT 4 Tp./KT —~—=—_22’50% +, 36,45: >
O1bIT 6 ID./KT QM 0,84:|:0,03
p- 11,88 % +2,58%
21 cyt
KouTpoib Qaw 1,11:&0 05
P 100 % 100 %
OnsIT 2 p./KT 0.61£0.05 1,01+0,06
> 27.17% 9.00%
OnsIT 4 Tp./KT 0,76+0,08 2.93+0,03
> -9,65% -13,66 %
OnbIT 6 Ip./KT 0.69+0.03 0.85+0,04*
> -17,06 23,61%

Ipumeuanue. Han ueptoii — ypoBeHb ()epMEHTATHBHON aKTUBHOCTH, T10]] YEPTOH — M3MEHEHNE aKTHBHOCTH, (i-aMHJIa-
3b1, % OT KOHTpOIsL, puHsToro 3a 100. 3nech u B Tabi. 2: * — 3HaUMMBbIE PA3INYKs MEXK/LY OIBITOM U KOHTPOJIEM IIPH

p <0,05, ** —mpu p <0,01.

Uepes Henento HaOMIONEHNA Y PBIO, TOTy4YaB-
HIUX ¢ KOPMOM «DKO(IIOp», AKTUBHOCTh MaJIbTa3bl
CIIM3MCTOM U XMMYCa aHAJIOTUYHO aMUJIa3€ MPEBbI-

1ajia rmokKasaTrcyini KOHTPOJbHbBIX ocobeii. B ator

AKTHBHOCTBH MaJIbTa3bl CJIM3MCTON 000JI0YKH KHMIIEYHUKA H XUMYca CTepJIsiIu
Activity of maltase in the intestinal mucosa and chyme of sterlets

CPOK MaKCHMaJIbHbIE TIOKa3aTeNn 3a(hPUKCUPOBAHbI
B cim3ucToi y ocobeit B 11 u IV rpymm, a B xumyce
y III rpynmsl.

Tabnuya 2

I'pynna Crmsucras Xumyc
1 2 3
KonTtpons nepen ombrTom 1,58+0,05 1,43+0,07
7 cyT
KonTtposnb 1,56+0,18 1,46+0,02
Ombit 2 rp./xr 1.67+0.04 1,504+0.07
+6,93% +3,20%
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Oxkonuanue maon. 2

2 3
OnbIT 4 rp./KT 2.11+0.24 1,77+0.05
> +35,34% 121,56%
OnsIT 6 p./KT 2.2840.28 1.4840,01
P +45,93% +1,49%
14 cyt
KoHTposib 2.2740.03 1.8140,13
> 100 % 100 %
OmpIT 2 Tp./KT 2.10+0.06** 2.11+0.04
> 7,26 % +16,74 %
Onwit 4 Tp./KT 3,09+0,004* 2.51+0,20
> +36,05% +38,78%
OmBIT 6 Tp./KT 2.70+0.10 1.8440.08*
> +18,90% +1,47%
21 eyt
KouTpoms 1.42:+0.,02 2.38+0.12
o 100 % 100 %
OmBIT 2 Tp./KT 2.12+0.08* 3.06+0,04
P +49,35% +6,96%
OmneItT 4 rp./KT 3.02+0.05 2.93+0,023
P +52,01% -2,28%
OmbIT 6 Tp./KT 2.99+0.03 3.44+0.18*
> +40,55% +44,51%

Ipumeuanue. Hax ueptoit — ypoBeHb (hepMEHTaTUBHON aKTHBHOCTH, IOl Y€PTOH — N3MEHEHNE aKTUBHOCTH MaJIbTas3bl,

% ot koHTpOIA, mpuHsTOro 32 100.

ITocne nByX Henenb BO BCEX IKCIEPUMEHTAIIb-
HBIX TPyINHax HaOIOIa M MPEBbIIIEHNE aKTUBHOCTH
MaJIbTa3bl JAHHBIX KOHTPOJIBHBIX PbIO, 32 HCKITFOYE-
HueM nokazarenei cnusuctoi 11 rpynmnsl. Ha 21 cyt
1ocjie Hayajia OIbITa 3aMKCUPOBAHA AHATIOTUYHAs
BBICOKAsi aKTUBHOCTH JJAHHOTO (pepMEHTA B CIIN3HU-
CTOM M XMMYCe BCEX OIBITHBIX 0c00el 1o cpaBHE-
HUIO C KOHTPOJIEM, 32 UCKJIIOUEHHUEM ITOKa3aTeseit
B xumyce y ocobeii 11l rpynmnsl. MakcumanbHbie
MOKa3aTely aKTUBHOCTH MaJIbTa3bl OTMEYEHBI HA
21 cyT nociie Ha4asa onbITa U cocTaBuiIn 52 % ais
cr3ucTo U 45 % 1t hepMeHTOB XuMyca. Y OmbIT-
HBIX PBIO KaK B CIIM3UCTOM, TAK U B XUMYCE YPOBEHb
MaJibTa3bl BO BCE CPOKHU HAOIOAECHNS 3HAUUTEIBHO
MIPEBBIIIAJ 3HAYCHMSI, IOTYUYEHHBIE [Iepe]] HauaaoM
JKCIIEPUMEHTA.

Pr16am npucyim Bce H3BECTHBIE B HACTOSIIIEE
BpeMs Tunsl nuiieapenus. [Ipouecc memOpanHoro
MUIIEBAapEHNs OCYIIECTBIISIOT JIBE TPYMIIBI (pepMeH-
TOB, KOTOPBIE Pa3JINYaOTCs 110 MEXAHU3MY JEUCTBUS
Ha cyOcTparsl. [lepBas — sHoruaponassl (0-amuiasa,
JMMasa, TPUICUH, XMMOTPUIICUH U JIp.), o0ecredn-
BAIOILUE [IPOLIECCHI IOJIOCTHOIO NuIeBapeHus. OHu
(GYHKIIMOHUPYIOT PEUMYILECTBEHHO B PACTBOPE U

OCYLIECTBIISAIOT IIPOMEKYTOUHBIH 3TaIl UIIEBAPEHMUS.
Bropast — snmoruaposnassl, COOCTBEHHO KHIIIEYHBIE
ruzponassl (3cTepasbl, caxapasa, MajabTasbl, enTuIa-
3bl, IeJI04HasA Gpocdaraza u ap.), peau3yrolue 3a-
KJTFOYMTENIbHBIN 3Tall THAPONIN3a MUIIEBIX CyOCcTpa-
ToB. OHM JIOKaJTM30BaHbI HAa CTPYKTYpax MIETOYHON
KaliMbl SHTEPOLIMTOB, U UX aKTUBHOCTb CBA3aHA CO
CJIM3MCTON KUIIeYHUKaA. MIMeronias BaKHOE 3HaYCHNE
B FU/IPOJIN3E MOJIMNCAXapUI0B O.-aMUjIa3a CUHTE3U-
pyeTcsl allMHApHBIMU KJIETKaMH MOJKETyI0YHON
JKelle3bl, BO3IEHCTBYET Ha 1,4-0-IITMKO3KUIHBIE CBA3H
HEHTPAJILHBIX yYaCTKOB MoMMepoB. CHHTE3upyemas
suTeporuTamu ManbTasa (K® 3.2.1.20) ygactByer
B TMJIPOJIM3€E JIU-, OJIUTO- U MOJMCAXapHUIOB 10 MO-
HocaxapuioB [21, 22].

AHanu3 JaHHBIX MMOKa3aJl Pa3IMyHOE BIUSHUE
KOMIIOHEHTOB MMPOOMOTHYECKOTO TIpernapara « IKo-
diop» Ha mpeacTaBUTENeH 00eux rpynn GpepmMeH-
TOB, YYaCTBYIOIIMX B IpOIlecCe MEMOPAHHOTO IH-
nieBapeHus. Belcokne mokasareny OnbITHBIX PhIO,
3auKcUpOBaHHBIC HAa 7 CYT, CBUJIETEIILCTBYIOT 00
YCUJICHUU aKTUBHOCTH ruapoinusa. [lonoxurens-
HOE BJIMSIHUE OTMEUEHO BO BCEX OMNBITHBIX TPyIIaXx.
AHaJIOTMYHBIN TOJOKUTEIbHBIN 3PQEKT B TaHHBIE
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CpPOKM HAOIIOACHUS OTMEUEH MPU UCCIICIOBAHUH
BIIMSHUS Tpenapara « OKo¢op» Ha IMPOTEOTUTHIe-
CKYIO aKTHBHOCTH CIIU3UCTON 00O0IOYKH KUIIEYHUKA
u xumyca ctepisiau [20]. B ganbHeimem Biusame
MpOoOMOTHKA HA AKTUBHOCTh UCCIIEAYEMbIX (pepMEH-
TOB CJIU3UCTONH 00O0JIOUKU U XUMYCa KUIIEUHHUKA
pBIO HOCUT pa3HOHAIIPABICHHBIHN Xapakrep. Yepes
JIBE HEJICNH TIOJIOKHUTEIbHBIN 2((EKT Ha YPOBEHB
o-aMuiIa3sl 3apUKCHpPOBaH TONBKO B Xumyce. Tor-
Jla KaK KOJIMYECTBEHHBIE TTOKa3aTeNId MaJibTa3bl B
CIIM3UCTOI 000JI0UYKE U XUMYCE KHILIEUHUKA MTOYTH
BO BCEX Ipynmnax BbIIIe KOHTPOJIbHBIX 3HAYCHUH.
Pesynbrarel, momy4eHHbIE B KOHIIE SKCIIEPUMEHTA,
CBHETEIBCTBYIOT O TOM, UTO 10 MEPE HAKOTLICHHS B
OpraHu3Me KOMIUIEKC OaKTepuil ucciemayeMoro mpe-
napara OKa3bIBaeT OTPHUIIATEIbHOE BO3ICHCTBIE HA
MEXaHU3M aKTUBALUH 0-aMHJIa3bl U MOJI0KUTEILHOE
Ha MaJjbTazy. Bo3MOXXHO, KOMIIOHEHTHI TPOOHOTHKA
BJIMAIOT HE TOJILKO Ha ONPE/IeISIEMYIO B XO/I€ HCCIe-
JIOBaHHS aKTHBHOCTH ()ePMEHTOB, HO U Ha MPOIIECCHI
ux cuHte3a. [IpoBepka JaHHOTO MPEeONIoKEHHS Tpe-
OyeT npoBeIeHHS IOTIOTHUTEIBHBIX UCCISIOBAHUH.

[Tonmy4yeHHble JaHHBIE TAKXKE CBUICTEIbCTBYIOT
0 3HAYUTEIBLHOM BO3/ICHCTBUM JI03UPOBKH MTPOOHO-
THKa Ha (PEPMEHTATUBHYIO aKTUBHOCTH IIMKO3HU/1a3.
O naunbonee 3HAYUTEIILHOM BIUSHUU JO3BI 4 T/KT
KOpMa YKa3bIBaIOT MTOKA3aTeN! 0-aMUJIa3bl Ha 7 CYT
1 ManbTasbl Ha 7 U 14 cyT. B KoHIIe SKCiepuMeHTa
B CJIM3HMCTON U B XMMYCE ONBITHBIX pbIO [V rpynmsl
Oosiee BHICOKAs I03UPOBKA Mperapara yBeJInIHBaeT
AKTUBHOCTH MaJIbTa3bl, HO TIPHU STOM 3HAYUTEIILHO
YMEHBIIAET aKTUBHOCTD (l-aMHJIA3HI.

OOHapy>xeHHBIE pa3TUuMsi B aKTHBHOCTH THIPO-
J1a3 MOTYT OBITH CBSI3aHBI C T€M, YTO UCCIIEIOBAHUS
MIPOBOJIUJIN TTOCJI€ 3MMOBKH B MEPHOJ aKTUBHOTO
nutanus pei0. [lokasaHo, 4TO epMeHTATUBHAS
AKTUBHOCTb IIPU MPOAOJIKUTEILHOM IOJIOJAaHUHI
yYMEHbIIAeTCs U, HA000POT, YBEIIMUUBAETCS MOCIIE
BO300HOBIEHHS TUTaHus [23, 24]. YcuneHnue akTuB-
HOCTH IIMKO3MJa3 OTMEYEHO IIPH TOBBIILIEHUH TEM-
neparypsl Bofibl [25]. Takke U3MEeHEHHs] aKTHBHOCTH
(epMEeHTOB MOTYT OBITh CBS3aHBI CO CTPECCOBBIMU
¢dakropamu (mepecasika, OTJIOB, XOHIJIUHT U T.IL.).
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Pedepar. B pabome onpedensinu s¢hpexmugnocms undykyuu Cyneposyisyuu u QOoinuKyio2eHe3a y camox
CeNbCKOXO035UCMBEHHBIX BUO08 C MALO- U MHO2ONIOOHIM MUNOM OEPEMEHHOCIU, d MAKIICe C CE30HHbIM U KPYlo-
200UYHBIM NPOSIBNIEHUEM ICMPYCA, PAZTUYHBIMU pedcumamu 8éedenus npenapama O CI-cynep. Bnepsvie npose-
Oenbl UCCIe008aHUsL NO NPUMEHEHUIO 2UNODUZAPHBIX 20HAOOMPONUHOB HA CAMKAX C PAZTUYHBIM MUNOM 60CHPOU3-
600Ccmea ¢ Yenblo UHOVKYUU CYNepOosYIayUl, (QOIIUKyI02eHe3d U 08VIAYUlL 8 paziuiHble ce30Hbl 200a. HHOyKyuo
CYneposynsiyuU NPOBOOUNU ) KOPOG-00HOPOE IMOPUOHOE CREYUATUSUPOBAHHBIX U ADOPUSEHHBIX NOPOO U PAZIUY-
HO20 Hanpasienus RPOOYKMUGHOCIU 8 meyeHue 200a npu 0OUHAKOBLIX YCI0GUSIX cooepaicanus. Mnoykyuio gon-
JIUKYNI02EHE3A NPOBOOUNU Y CAMOK OOMAUIHE20 KPOIUKA NPU COOEPHCAHUU 8 Wedax U eUeapul 8 meyenue 200d U
Y CaAMOK aMepUKAHCKOU HOPKU NPU COOEPAHCAHUU 6 ULedax U 8UAPUL KAK 6 CE30H 80CHPOU3600CMEA, MAK U BHE
ce3ona nonogoti akmughocmu. Ilpu ucnonvzoeanuu 00HOKpamuwix pexcumos ésedenus npenapama ©CI-cynep 6
couemanuu ¢ NPOIOHZAMOPAMU NOTUSUHUTLOBLLE CRUPIM U NOTUIMULEH2IUKONb OMBEMHASL PEAKYUSL KOPOB-O0HOPO8
AIMOPUOHOS U CAMOK KpoauKa bonee 3ghekmusHa no cpagHeHuIo ¢ KAacCuiecKum npomoKoIoM ¢ MHO2OKPAMHbIMU
unvexyusmu. Taxoice bl61€HO, MO KOPOBbI ADOPULEHHOU KAIMBIYKOU NOPOObl peazupyiom Ha 66e0eHUe 20HA-
00OMPONUHO8 C Yebio UHOYKYUU CYNEPOBYISIYUL MOTLKO 8 NePUOO UX 80CNPOU3B00CEA 1EMOM U PAHHEN OCEHbIO.
Kponvuuxu 6 meuenue 200a oasanu cmabuibHblil NOLONCUMENbHBLI 3hexm Ha s6edenue 20HA00OMPONUHO8 NpU
cooeporcanuu 8 8UBAPUL, MO20A KAK NPU COOEPIHCAHUU 8 UEeOdX 8 HEKOMOPbLE MeCsiybl YPOBEHb OMBEMHOU pPeaK-
yuu cuudicancst. Camku amMepuKancKol HOPKU NPU COOEPAUCAHUU 8 YCTIOBUSX BUBAPUSL PeAUPOBANU HA 68€0EHUE
npenapama @CI-cynep Kak 6 ce30H 60CHPOU3600CMEA, MAK U GHE CE30HA NOLOBOU AKMUSHOCMIU, 8 OMAUYUE OM
JHCUBOMHBIX, COOEPACABUUXCSL 8 WeOax. Yemarnoesneno, ymo 3¢hgekmusHocms 20HA0OMPONHOU CIUMYISAYUSL Ca-
MOK € yenblo UHOYKYUYU CYNneposysyuu 3a8Ucum Om pedcuma 66e0eHUs: npenapama u Qakmopos okpysicaroujeti
cpeovl. Beedenue nopxkam @CI -cynep ¢ nporoneamopamu u cooepiucanue 8 YCiousx Usapust cnocoocmeyem
NPeoooNeHUIo YaKmMopos Ce30HHOU UBMEHYUBOCIU 80CHPOU3600CMEA, YMO MOJICEm Oblmb CYUWeCEEHHbIM OJlsl
Pazpabomox Memooo8 IMOPUOMPAHCHAAHMAYUT Y HCUBOTHHBIX C CE30HHBIM MUNOM PAZMHONCEHUS. C JiCelameilb-
HbLMU (heHOMUNUYECKUMU XAPAKMEPUCTIUKAMU.
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Abstract. In this work we determined the efficiency of induction of superovulation and folliculogenesis in
females of agricultural species with low- and multiple-fetal type of pregnancy, as well as with seasonal and year-
round manifestation of estrus, by different modes of FSH-super preparation administration. For the first time
studies on the use of pituitary gonadotropins on females with different types of reproduction for the induction of
superovulation, folliculogenesis and ovulation in different seasons of the year were conducted. Superovulation
induction was performed in embryo donor cows of specialized and aboriginal breeds and different directions
of productivity during the year under the same housing conditions. Induction of folliculogenesis was carried
out in female domestic rabbits when kept in shelters and vivariums during the year and in female American
mink when kept in shelters and vivariums, both in the season of reproduction and outside the season of sexual
activity. When using single injection regimens of FSH-super in combination with prolongers polyvinyl alcohol
and polyethylene glycol, the response of embryo donor cows and female rabbits is more effective compared to
the classical protocol with multiple injections. It was also revealed that cows of the aboriginal Kalmyk breed
respond to the administration of gonadotropins for superovulation induction only during their reproductive period
in summer and early fall. Rabbits during the year gave a stable positive effect on the introduction of gonadotropins
when kept in the vivarium, while the level of response decreased in some months when kept in shepherds. Female
American minks under vivarium conditions responded to the administration of FSH-super both in the season of
reproduction and outside the season of sexual activity, in contrast to animals kept in shelters. It was found that
the effectiveness of gonadotropic stimulation of females for the purpose of superovulation induction depends on
the mode of drug administration and environmental factors. Administration of FSH-super with prolongers to mink
and keeping in vivarium conditions contributes to overcoming the factors of seasonal variability of reproduction,
which may be essential for the development of embryotransplantation methods in animals with seasonal type of
reproduction with desirable phenotypic characteristics.

[Ipumenenne pa3TMIHBIX TOHAIOTPOIIMHOB B
YKUBOTHOBOJICTBE SIBJISIETCS OJTHAM U3 OCHOBHBIX
MHCTPYMEHTOB ISl HAIIPABICHHOH Perymsuu Gusm-
OJIOTUYECKUX MPOLECCOB PENIPOLYKTUBHOM CUCTEMBI
caMOK U caMI0B. OOBIUHO C 3TOM LIETbIO UCIIOb3Y-
FOTCSI TOPMOHAJIbHBIE TIPETapaThl, COAEPIKaIIUE Cie-
JYFOIIFE€ TOPMOHBI: TOHAI0TPOITUH-PHIM3UHT-TOPMOH
(TePT), hommukynoctumynupyromuii ropmoH (PCI)
1 morenHu3upyromui ropmon (JIIN), a Takske mpe-
napartkl JJIOTEOIUTHYECKOTO AEUCTBHS, COJEpIKaIIne
a”asoru npocrarnadauaa F2a [1]. B opranusme st
TOPMOHBI IEUCTBYIOT Ha YPOBHE TUIIOTAIaMO-TH-
no¢u3apHO-TOHATHON OCHU U TI0 IPHUHIIUITY DHJI0-
KPUHHOH CBSI3M OKa3bIBAIOT CBOE (DU3HNOJIOTHUECKOE
BIIMSTHHE HAa OpPTaHbl MUIICHU. Tak, BRIPaOOTaBIINIACS
B runotanamyce I'HPI" oka3biBaeT cBO€ BO3EHCTBHUE
Ha runo¢u3, KOTOPHIA, B CBOKO 0Yepe/b, BbIACIACT
OCT u JIT, KoTOpBIE OKaXXKyT BO3IEHCTBHE HA TOHA-
JIbl ¥ PETYIISALUIO TTPOIECCOB, CBA3AHHBIX C (OIUIU-
KYJIOTEHE30M U OBYJIAIMEH WU CIIEPMATOTEHE30M
[2—4]. CtouT OTMETHTH, YTO CHUHTE3 U BBIJICIICHUC
3TUX FOPMOHOB B OPraHU3Me HE MOCTOSHHBI U NIPU
MOJYJISIIUU 3TUX MPOLIECCOB CIAEAYET YUUTHIBATh
KaK BHYTpeHHHE (MEXaHU3M OOpaTHOMU CBS3H C ro-
HaJaMHM), TaK ¥ BHEIIHUE (akTopsl (poTonepuosn,
(hepOMOHBI, MMTAaHUE ¥ META0OIMYECKH CTaTyC),
OIIPENEIISIIOIINE AMIUIUTYAY U 4aCTOTY IMHKOB UX
KoHUeHTpauu. Kpome Toro, u3BeCTHO, 4TO y OO0JIB-
LIMHCTBA MJIEKOITUTAIOIINX COJIEpKaHUe B rHoduze
JIT" no necaru pa3 Beiie, yeM coaepkanue OCI, uto
TaK)Ke MMEET 3HAUEHUE MPHU SK30TEHHOM BBEICHUU
3TUX TOHAIOTPOINUHOB [3-5].

[Ipenapatsl, coneprxaiie TOHaAOTPOIIHBIE TOP-
MOHBI, B )KHUBOTHOBOJICTBE MCITOJIb3YIOT B pa3JIny-
HBIX [IpOrpaMmax 1o BocIpou3BoacTBy. [1o ceoemy
MIPOUCXOXKACHHUIO TaHHbIE IIpenaparhl AeNIATCs Ha
cozieprKalllie rOHaJ0TPOMMHBI THIO(U3APHOTO MPO-
ucxoxaenus ®CI-cynep (OO0 «APOBUOME]]y,
Poccus), Pluset (Laboratorios Calier, S.A., Ucna-
HUSI), TOJTyYSHHBIC M3 TUITO(U3a CBUHEH, H CHIBOPO-
tounble ®omnumar (3AO «Mocarporen», Poccus),
®osumroH (Intervet International B.V., Hunepnan-
JIbl), IOJTyYE€HHBIE U3 CBIBOPOTKH JKepeObIX KOOBLIT
(I'CXKK). Kak mpaBuiio, 3TH penapaTbl UCTIOIb3YIOT
B OCHOBHOM C I1€JIbI0 MHIYKIMH (OJUIMKYIIOTeHEe3a,
OBYIISIIIAY, & TAKXKE JUTS TEPAIeBTUUECKON KOPPEKIINU
HEKOTOPBIX AUCHYHKIMHA smaHuKoB. Kpome Toro,
BBEJICHHE BBICOKHX 703 caMKaM 3Kk30reHHoro ®CI'
no0y>KJ1a€T MHOXECTBEHHBIN POCT (POITUKYIIOB, HE
TUTIUYHBINA 7151 MAJIOTUIOAHBIX BUJIOB MJICKOITUTAIO-
uux, a BeesieHue JII' — ux oBynsuio, 4To ycreuHo
WCTIOJIB3YETCS TIPH TTOTyYEeHUN SMOPHOHOB KUBOT-
HBIX METOZIOM in vivo. [IpuMeHeHne runodu3apHbIx
TOHAJ0TPONMHOB U1 UHAYKLUU CYNEPOBYIISALNN Y
CaMOK-/I0HOPOB SMOPHOHOB MPEANOYTHTEIbHEE ChlI-
BOPOTOUHBIX TOHAJIOTPOITUHOB TEM, UTO JUTUTEIILHOE
BozzeiictBue Boicokux 1103 I'CKK moxeT okazarb
OTpHIATEIFHOE BIMSIHUE HA OBYJISIIIUIO, BEI3BATh
oOpa3oBaHue BTOPOH (OJUTHKYISIPHON BOJHBI, YTO
NPUBEAET K HETATUBHBIM MPOSBICHUSAM B IMYHUKAX
B BUJI€ IOJMKHUCTO30B, (DOJUTUKYISPHBIX KUCT U T.1.
[5]. OTO 00yCIOBIEHO JOJTUM MIEPHUOIOM pacmaaa
u BeiBesieHus u3 oprannzma ['CKK, B To Bpems kak
mpenaparsl ¢ TUMo(GU3apHBIMU TOHAIOTPOITUHAMU
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JIeUCTBYIOT B opranusme 10 4—6 4. Takoit ObIcTpbIit
NepHOJT AMTUMHUHALIMHI THIO(PU3aPHBIX TOHATOTPOIIH-
HOB OIpEENsIeT MPOTOKONIbI MX IPUMEHEHUS CAMKaM
JUI MTHIYKIMU CYNIEPOBYJISLMH, 3aKII0YAIOIINEeCcs B
MHOTOKPAaTHOM JIpOOHOM BBEIEHUH Ha MPOTSKEHUU
3—4 nHeif, uTo BHOCUT cBOM HeynooctBa. B Poceuu ¢
LEJTbI0 MHIYKITUH CYTIEPOBYISIIMN B OCHOBHOM HC-
nonb3ytoT npenapar GCI-cynep. Jlannsiid npenapar
rUno(u3apHOTro MPOUCXOXKICHHUS BHICOKOH CTEIICHU
OYHMCTKH U UMEET ONTUMAILHOE COOTHOILIEHUE NS
*uBOTHBIX @CI" 1 000—1 500 ex. / JIT' 1 en. [6].

Jist Toro yToOb!I N30€XKaTh MHOTOKPATHBIX HHB-
eKIHii, pa3paboTaHbl MPOTOKOJIBI OAHOKPATHOTO
BBEJICHUS JaHHBIX [IPENAapaToB C IPUMEHEHUEM
pa3nuuHbBIX npojoHTraTopoB [7-9]. Tak, B Hamie#
CTpaHe BIEpPBbIE ObLIN MPOBEIEHBI UCCIIEIOBAHMS
C 1IeJIbIO MOBBILIEHUS 3PPEKTUBHOCTU MPOLEAYPbI
HWHAYKUUH CYNEPOBYISLUN OJHOKPATHON MHbEKLIMEH
npenapara @CI'-cynep B coueTaHuU ¢ IPOJIOHraTo-
pom noymBuHWIOBKIHA ciiupT ([IBC) Ha KammbIikon
nopoze KpymHoro poraroro ckota [10]. M3BecTHo,
YTO KPYITHBIN POTaThlii CKOT KaJIMBIIIKON MOPOJIBI
MSICHOTO HalpaBJIeHUs IPOAYKTUBHOCTH UMEET BbI-
COKHE a/IalITUBHBIC XapaKTePUCTUKHU, HETTPUXOTINB
K YCJIOBHSIM COJICPIKaHHS, UMEET CBOU TeHETHYECKHE
ocobennoctu [11] u oOnagaer BIpa)keHHON CE30H-
HOCTBIO BOCIIPOM3BOACTBA. B TO e BpeMs npyrumu
UCClleIoBaTeNsIMU Obla Moka3aHa 3 (HeKTUBHOCTh
HCIOJIb30BAHUS B KQYECTBE MPOJIOHraTopa MOJIUITH-
aerrnukonb (11907 npu uHAYKIMK CYTIEpOBYIIALINN
npenaparom OCI'-cynep, kak Ha KOPOBaX—A0OHOPAX
SMOPHOHOB APYTUX MOPOJI, TAK M HA CAMKaxX pa3ind-
HBIX BHJIOB KHBOTHBIX [12, 13].

B npomebiieHHbIX 1ensax B Mupe B 2021 1. ObLI0
MOJIYYE€HO METOIOM in vivo 386 374 u METOIOM in
vitro 1 521 018 s5MOpHOHOB KPYITHOTO pOraToro CKo-
Ta, SMOPHUOHOB OBELl MeTOAOM in vivo —41 183 u me-
TOJIOM in Vitro — 626, SMOPHUOHOB JIOIIAICH METOIOM
in vivo — 25 475 u MmetonoM in vitro — 11 619, sMm-
OprOHOB K03 MeToNIoM in vivo — 11 193 u meTonoM in
vitro — 6 355. Kak BUJHO U3 3THX JIaHHBIX, OCHOBHBIM
CEJIbCKOXO35IICTBEHHBIM BHJIOM B HHYCTPHUAIHLHOM
MOJTy9YeHUH SMOPHOHOB CEIIHCKOX035HCTBEHHBIX
JKUBOTHBIX OCTAE€TCS KPYIHBIA POTaThiil CKOT. ITO
00yCIIOBIIEHO HE TOJIBKO KOMMEpPUYECKUMU (HaKTo-
pamu, HO U B KaKOW-TO CTETIEHN YPOBHEM HAy4HbIX
pa3paboTOK METOIOB U MOAXO0B PETIPOAYKTUBHBIX
OMOTEXHOJIOTHH I TAaHHOTO BUJa. B To e Bpe-
Ms HEOOXOJUMOCTh U aKTyaJIbHOCTh IPUMEHEHUS
ATHUX TEXHOJIOTUM Ha IPYTUX BUAAX CENBCKOXO35M-
CTBEHHBIX KUBOTHBIX C YYETOM OMOJIOTHYECKUX
oco0eHHoCTel Buia (MOIMICTPUIHOCTD, CE30HHOCTD,

MHOTOIUTO/INE) OTPEETSIeTCS 00bEKTHBHBIMU (haKTO-
pamu, TaKUMU KaK COKpalieHue OnopazHooopasus,
KOMMepYecKasi 11efIeco00pa3HOCTh, MHTEHCH(HKAIINS
XO3STUCTBEHHOM JiesITeIbHOCTH U T.1. [ 14—16]. Kpome
TOT0, BOSHUKHOBEHUE MaHAEMUN 1 MOSBICHUE 300-
AHTPOIO30HO3HOH nepeaayr UHPEKINN MPUBOITUT
K TIPEKPAIICHUIO IEeSITEIHHOCTHU LEbIX OTpacieit
’KMBOTHOBO/ICTBA U TIOJTHOM 2NMMHMHALK U3 300KYJIb-
Typbl HEKOTOPHIX BUIOB [17, 18]. Takum oOpazom,
JUIsL COXpaHeHHs U yBennueHus 2P peKTuBHOMN umc-
JICHHOCTHU BHJIOB 0COOEHHO 3HAYMMBIMU MOIXOAAMU
PETPONYKTUBHOM OMOTEXHOIIOTHH CTAHOBATCS TaKHe
ATarbl U METOJIbI, KAK TOPMOHAIbHAS PETYISIIH
douMKyIoreHe3a 1 OBYJISINH, TTOTydYeHUE SMOpH-
OHOB MJICKOIIUTAIOLINX METOAAMH i1 ViVo U in Vitro,
TpaHCIUIaHTaLUs SMOPUOHOB CaMKaM-PELUITUEHTaM,
a TaKKe KPMOKOHCEpBallMsl TaMeT U SMOPHUOHOB C
1ENbI0 UX OAHKUPOBAHUS U COXPAHEHUS TeHETHYE-
CKuX pecypcoB. Kpome Toro, kak 0TME4anoch BhIIIE,
OIHOH 13 Tpo0IIeM NP UHAYKIMH CYHEepPOBYIISIINN
y CaMOK—/I0HOPOB AYMOPUOHOB C MCIOIb30BaHUEM
runo(u3apHbIX TOHAIOTPOIIMHOB SIBIISIETCST HEOO-
XOJIUMOCTbh MHOTOKPATHBIX JTPOOHBIX MHBEKIIUH
TOPMOHAJIBHBIX TPEnaparoB. A Takue MPOsBICHHUSA,
KaK Ce30HHAas MOJI0Basi aKTUBHOCTD Y OTIEJIbHBIX
BUJIOB, W/WJIN TTOPOJ] CENTbCKOXO35IHCTBEHHBIX )KUBOT-
HBIX TaK)K€ OCTAETCS OIPAaHUYMBAIOIINM (PAKTOPOM
MIPUMEHEHHUS PEIPOIYKTUBHBIX OMOTEXHOJIOTHH.
Takum 00pa3om, pa3paboTKa MPOTOKOIOB U PEKUMOB
BBEJICHUS TOHAIOTPOIHBIX MPENapaToB C yUeTOM
BUOCTIEU(PUYHBIX OMOJIOTHYECKUX 0COOCHHO-
CTEU M COKpAIICHUEM YNCIIa UHBEKIUN SBIAETCA
aKTyaJbHOM 3aaueil. B 3Tol cBA3M B HACTOAIIEH
paboTe BBHIMOIHEHBI UCcaeT0BaHus AP (HEKTUBHO-
CTH Pa3JIMYHbIX POTOKOJIOB BBEJCHUS Mpenapara
OCTI'-cynep nnst MHAYKIIMU CYTIEpOBYSLINH, (OJI-
JUKYJIOTeHEe3a U OBYJISIIIMM Ha CAMKaX HEKOTOPBIX
CEJIbCKOXO035IMCTBEHHBIX BUJIOB, OTIIMYAOIINXCS
10 (U3HOIOTUU BOCIIPOU3BOICTBA MPOSIBICHUEM
CE30HHOCTH, 3CTPATbHON [IUKIMYHOCTbIO, KOJTUYE-
CTBOM IIOZIOB, PUHAUIEKAIIMUX K pa3HBIM OTpsiiaM
(KpynHBIN poraTblii CKOT — Bos taurus, ToMarHui
Kponuk — Orictolagus cuniculus n AMeprukaHcKas
HOpKa Neogale vison).

OBBEKTbHI U METO/IbI
NCCIEJOBAHUH

Kusomuoie

B kavecTBe MOJICIbHBIX 00BEKTOB UCIIOIb30BAIH
caMoK (n = 582) ceayIouX CelTbCKOX03sIHCTBEHHBIX
BUJIOB M MTOPOJI:
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Kpynssiit porarslii ckot Bos Taurus, IOPOABL:
afipmmpckas, KpacHasi ropOaToBckasi, adepIuH-aH-
I'yCCKasl, KaJIMbILIKasl.

Homamnuii kponuk Orictolagus cuniculus,
MOPOBI: COBETCKas MIWHIINIUIA, OCIbIi BEIHKaH,
kanudopHuiickas.

AmepukaHckas Hopka Neogale vison, okpac:
cepeOpucTo-romydas, 4epHO-KOPUIHEBAS.

Ilpenapameot

Jnis uHnyKun (QOJUTMKYIIOTeHe3a U OBYJISIIHH
npumensu npenapatrsl @CI-cynep, actpodan,

XOPUOHHYECKUU TOHAIOTponuH YenoBeka (XI'YH),
Cypdaron.

IIpomoxkonel 66edenus npenapamoe

Kpynnslii porarsiii ckoT Bos Taurus

st onpenenenus 3¢pHEeKTUBHOCTH PUMEHE-
Hus npenapara @CI'-cynep Ha KOpoBax—I0HOpax
SMOPHOHOB OB MPOBEACHBI MPOLIEAYPHI HHITYK-
LMY CYTIEPOBYJISALIUHU 10 CIEAYIOIIHUM IIPOTOKOIaM
(Tabm. 1)

Tabnuya 1

IIpoToKkoJibI BBEIeHHSI TOPMOHATBHBIX IPENAapaToB KOPOBAM-I0HOPAaM JJIsl HHAYKIHH CYIepOBYJISIAA
Protocols for administration of hormonal preparations to donor cows for induction of superovulation

I IIporoxon I IIporoxon II IIporoxomn III
€Hb
pccenopanps | KJTACCHUECKHI IPOTOKON MHIAYKIMK | OITHOKpaTHAs MHBEKIIHS OnHOKpaTHast HHBEKINS
CO npenaparom OCI'-cynep OCT -cynep ¢ [IBC OCT'-cynep c I[1OI
(1885313
BrisBnenue B oxore BrisBnenue B oxore BerrsaBrenue B oxote
- - +
} Hnbexnua OCI'-cynep Nnbexuua OCI'-cynep nbexums GCT-cyniep + TIOT
10-# neHp V*:250 ME B/M TIBC V- 1000 ME m/k
B*: 250 ME B/m ¥: 1000 ME n/k '
HNuvexkuus OCT-cynep
11-ii neHn V: 150 ME B/™; - -
B: 150 ME B/m
125 feHs Wubexn OCI -cynep; scrpodan Wubexnmu sctpodan Wubekun sctpodan
e V: 100 ME B/Mm; 2M11 B/M V: 2mi B/Mm V: 2mn B/Mm
B: 100 ME B/m; 2M71 B/M B: 2m1 B/M B: 2mn B/M
14-15-i1 nens HckyccTBeHHOE OCEMEHEHHE Hciyccrsennoe HckyccTBeHHOE OCeMEHEeHue
OCEeMEHEeHHe
21-it nenp BrIMbIBaHIE SMOPHOHOB BriMbIBaHIE SMOPHOHOB BeiMbIBaHHE SMOPHOHOB

*V — yrpo, B — Beuep.

ITo mpexncTaBiaeHHbIM B Taba. 1 mpoTokoiaam
66U 00pabOTaHBI CIEAYIOIINE )KUBOTHBIE!

1. KopoBbsI aiipmupckoit mopoas! (00paboTku
MPOBOJIMIIM B TEYEHHE TO/Ia B YCIOBUSIX MOJIOYHO-TO-
BapHO# (hepMBbl ¢ MPUBA3HBIM COJECPIKAHUEM): TIPO-
tokon I (n = 44), nporokon II (n = 53), mporokon
I (n = 47);,

2. KopoBs! kpacHo# rop6aToBcKkoii mopos! (06-
PabOTKHN IPOBOAMIIN B TEYEHHUE TO/IA B YCIOBUAX
MOJIOYHO-TOBApHOU (pepMBbI C IPUBSI3HBIM COZIEpXKa-
HueM): npotokoi I (n = 17), nporoxon II (n = 18),
nporokon III (n = 15);

3. KopoBsl abepinH-aHTycCKO# Topoas! (00-
pabOTKH IPOBOIWIIM B TEYCHHE T'O/Ia B YCIOBHAX
MacTOMIa ¥ KOPMOBOM TIJIOMIAKH ): TTPOTOKON |
(n=15), nmporoxon II (n = 19), nporokon III (n = 14);

4. KopoBbI KaJIMBIIKOI1 TOpoab! (00paboTKH
TIPOBOJIMIIH B TIEPHUOJT alPETb—OKTSIOPh B YCIOBUAX
MacTOUIIHOTO cojiepskanus): mpotokoi [ (n = 15),
nportokodi I (n = 19), mpotoxkomn III (rn = 14).

Ha 21-# nenp kax1oro ucciaej0BaHus MPOBOIM-
JI TIPOLIEAYPY BHIMBIBAHUS SMOPHOHOB IO METOAMKE,
MIPECTaBIEHHON B ceayromux padotax [19].

Homanranii kpomuk Orictolagus cuniculus

s onipenenenus 3hGEKTUBHOCTH TPUMCHEHHS
npenapara @CI'-cynep Ha KpoIbIMXax—I0HOpax
SMOPHUOHOB ObUIH MPOBEACHBI TPOLEAYPhl HUHIYK-
11K (HOJUTHKYJIOT€HEe3a M OBYJISILIMU TI0 CIEIYIOIIUM
npoTokoam (Tadi. 2)
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Tabnuya 2

IIpoToxo/ibl BBeIeHHsI TOPMOHAIBHBIX MPENapaToB KPOJAbLYHXaM-T10HOPaM /ISl HHAYKIHH
(donnmukynorenesa u oByIAINN
Protocols for administration of hormonal preparations to donor rabbits for induction
of folliculogenesis and ovulation

I IIpoTokon I IIpotokon II ITpoTokomn IIT
CHb
HCCTeNIOBAHNS Krnaccuueckuii mpoTokos OpnHOKpaTHas HHBEKINSA OnHOKpaTHast HHBEKIUS
npumeHerns OCI -cymep ®CT -cynep c [IBC OCT -cynep ¢ 10T
Lo 1eHE Nuvexnus OCI-cynep Nusexuusa OCT cynep + Wnbexnua OCI cynep
ne V: 15 ME B/m TIBC 66 ME B/m +TI9T 66 ME B/m
B: 15 ME B/m
Nuabexmus OCI-cymep
2-# 1eHb V: 10 ME B/M — —
B: 10 ME B/m
Nubexuus OCI-cynep
3-it neHp V¥: 8 ME B/M - —
B: 8 ME B/M
4 neHn HUckyccrBennoe ocemenenue / Mapekmust YXI 100 ME B/B
7 neHb JlarmapoTomusi, y4eT peakiiy, BHIMbIBAHIE 3MOPHOHOB

[To npencraBneHHbIM B TabJ. 2 IPOTOKOIAM
ObUTH 00pabOTaHbI CIIEAYIOLINE )KUBOTHBIE:

1. Kponsunxu mopozs! COBETCKask IIUHIIMIIIA
(06paboTKM MPOBOIMIIM B TEUCHUE T0/Ia B YCIIO-
BUSIX IIE0BOTO comepxkanus — I u B ycrmoBusx
BuBapusi — B): mpotokon I: 1 —n=19,B-n=15;
npotokon [I: I —» =17, B —n = 14; nmpotoxon I1I:
I-»n=18,B-—n=16;

2. Kponsuuxu — nopojisl Oenblii BeaukaH (00-
pabOTKH MPOBOJMIN B TEUEHHE TO/1a B YCIOBUAX
menoBoro cogepxkanus — 11 u B ycroBusix BUBapust
— B): nmporokon I: Il — »n =14, B — n = 12; npoTtoko:n
II: I —n=12, B—n=13; nporokoxn II: Il —n =
15,B—-n=14.

3. Kponpuuxu — mopoibl KaaupopHHUCKas
(06paboTKM MPOBOAMUIINA B TEUCHHE T0Jla B YCIIO-
BHSIX IIEA0BOTO coaepkanus — I u B ycrmoBusx
BuBapus — B): mporokon I: Il —n =13, B—-n=11;
nportokon II: Il —# =12, B —n = 10; mpotoxon I1I:
I-n=15B-n=13.

Ha 7-#1 neHs Ka)xa0ro UCCieqoBaHus MPOBOIUIH
MPOLEAYPY BbIMBbIBaHUSI SMOPHUOHOB 110 METOJIUKE,
MPEICTaBIEHHOM B cienyromux padorax [20].

Awmepukanckas Hopka Neogale vison

s onipenenenus 3 eKTUBHOCTU TPUMEHEHUS
npenapara OCI-cyrnep Ha caMKax aMepUKaHCKON
HOpPKHY OBUTH TIPOBE/ICHBI IPOLEYPhl HHAYKIMHU (HOIT-
JIMKYJIOTeHEe3a IO CIIeMYIOMIEMY MPOTOKOMTY (Tadi. 3).

Tabnuya 3

IIpoTokoJ BBeJeHHs] TOPMOHAILHBIX MPENapaToB A5l HHAYKIUH (OJITHKYI0reHe3a Y CAMOK HOPOK
Protocol of hormone administration for folliculogenesis induction in female minks

Jlens BBeCHUSA BuoperynsTop / mpouenypa Jo3a, ciocob BBemeHMs
Hens 0-ii Jlanaporomust I'uPI" (Cypdaron), 0,25 mi B/M
ens 4-i OCI" + nposnoHraTop (MOIUITHICHIITUKOIIB) 25 N.E. n/k
Hens 7-i JlamapoTomust y4eT peakuu -

Ilo mpeacraBneHHOMy B Tab1. 3 MPOTOKOITY OBLTH
00paboTaHbI CJIETYIONINE )KUBOTHBIC:

1. CaMKku aMepUKaHCKOW HOPKH, LBETOBOU
TUT cepedbpurcto-roaydas (06pabOTKH MPOBOIUIH
B IIEpHOJI BOCTIPOM3BOJICTBA U BHE CE30HA IOJIOBOI
AKTUBHOCTH JUIS JAHHOTO BUA aBrycTe-CEHTIOpe
YCIOBHSIX MIeA0BOTO coaepxanus — L1 u B ycrnoBusix
BuBapusi — B): Il —n =7, B —n =4, B nepuoj Boc-
npous3BonctBa; Il —n =15, B—n =4, B aBrycre-ceH-
Ts10pe BHE CEe30Ha M0JIOBOI aKTUBHOCTH.

2. CaMKU aMEpUKaHCKOW HOPKHU, IBETOBOM
TUI YEPHO-KOPUYHEBBIN (00pabOTKH POBOANIIN
B IIEPUO]I BOCIIPOU3BOJICTBA U BHE CE30HA MOJIOBOI
AKTUBHOCTHU aBTyCTE-CEHTAOPE B YCIOBUSX MIEIO-
Boro conepxxkanus — LI u B ycnoBusx BuBapusi — B):
I -#n=6,B—n=235, B mepnoj BOCIIPOU3BOJICTBA;
I —rn =4, B—n =4, B aBrycre-ceHTs0pe BHE CE30HA
MOJIOBOM aKTUBHOCTH.
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PE3VJILTATBI HCCJEJOBAHUI M NX
OBCYKJIEHUE

B Hamem ucciaeoBaHNM ObLTH TPOBEIEHBI 00-
paboOTKH KOPOB-10HOPOB FOPMOHAJIBHBIMHU ITpemna-
patamu OCI'-cynep no pazauyHbIM IPOTOKOJIAM C
LIEJIBI0 MHIYKIMK Y HUX cynepoByisnuu (puc. 14
u Tabi. 4). 3BecTHO, 9TO KOPOBHI SBIISFOTCS MaJio-
IJIOAHBIMU )KMBOTHBIMH C KPYyTJIOTOJAUYHBIM IIPO-
SIBJICHHEM 3CTPYCa, B TO K€ BPEMs y HEKOTOPBIX
a0OpUTeHHBIX HECIeLNAIN3UPOBaHHbIX IOPOJ Ie-
pHOJ BOCIIPOM3BOJICTBA OTPAHUYECH HECKOIBKUMU
MecsLaMu B rofy. B 3Toii cBsi3M Hccae10BaHue, Ha-
NPaBJICHHOE HA H3yYEHUE BO3MOKHOCTH HOJIy4ECHUS
SMOPHOHOB OT TaKHX IOPOJ B HECE30H BOCIIPOU3BO/I-
CTBa ITyTE€M BO3JEHCTBUS HA MX MOJOBYIO CUCTEMY
BBEICHUEM BBICOKHX /103 TOHAJOTPOIIUHOB, BbI3bIBAET
KaK Hay4HbIl, TaK ¥ IPAKTUYECKHUI HHTEPEC.

Pe3ynbpraThl HHAYKIUN CYTIEPOBYJISLIUN Y KO-
POB pa3JIMYHBIX MOPOJ MPEACTaBIEHbI B Ta01. 4.
Takol moka3arenp, Kak OTHOCUTEIBHOE KOIUYe-
CTBO MOJYYEHHBIX KAY€CTBEHHBIX IMOPHOHOB IS

KOPOB MOJIOYHOTO HampaBlIeHUS MTPOIYKTUBHOCTH
y alpIIMPCKOI TOPOIBI U KPAaCHOW ropOaTOBCKOM
MOPOABI MAKCUMAJIBHBIM OBLT TIPH OJJHOKPATHOM
uHbekuu npenapara GCI-cynep B coueranuu ¢
nposionraropom 1131 (mporokoi I1I) u cocraBun
74 u 67 % cootBercTBeHHO. [Ipu 3TOM B cpeaHeM
Ha CaMKy Ka4eCTBEHHBIX SMOPHOHOB Yy alfpIINPCKOil
nopoziel pu mipoTtokoite I 6but0 5,5+1,3, pu mpo-
tokode II — 5,9+1,8 u npu mportoxomne 11T — 5,9+1,5.
Jliist kpacHO# TOpOATOBCKOM MOPOJIBI ATOT MOKA3aTeNh
COCTaBUJI MMPU UCTIOIB30BaHUU NpoTokona [ 5,6£2,1,
npotokona I1 — 4,9+£3,5 u nportokomna 1 — 4,7£3,1
SMOpHOHa Ha KOPOBY-AOHOpPA B cpeaHeM. B To xe
BpEMsI ITOJIOKUTEIBHO POPEArnpOBABIINX KOPOB Y
alpIIMPCKOi MOPOIBI OBLIO OTMEYEHO IPH PUMEHE-
Huu nipotokona 11 86 %, a y kpacHo# ropb6aToBckoit
NOPOJIBI P ipuMeHeHuu npotokona Il — 82 %, npu
ATOM MUHHMMaJbHbIE 3HAUEHHsI JAHHOTO TIOKa3aTeNs
y 00enx mopo ObLIH MPH MHAYKIHN CYTIEPOBYIISIIHN
IO MPOTOKONTY | M cocTaBMIM y alpIIMPCKON TOPOABI
64 % 00paboTaHHBIX KOPOB, Y KPaCHOI ropOaTOBCKOM
75 % KOpOB.

Tabnuya 4

Pe3ynbTaThl NpHMEHEeHHS B TeYeHHE I01a PA3JMYHbBIX IPOTOKOJIOB BBe¢HHUSI TOPMOHAJIBHBIX NPenapaToB
KOPOBaM-0HOPaM Pa3JIMYHbIX NOPOJ AJIsl HHAYKIUH CYNepOBYJISIAA
Results of using different protocols of hormone administration to donor cows of different breeds for induction
of superovulation during one year

ITokazarens HHAYKIUN CYTIEPOBYISALUH

HOHy‘ICHO OM- Kon-Bo xauecTBEeHHBIX

fipotoson | Kno opa- | Korso mososamren- | (VT | BRI
uHaykaun CO 00TOK 1 HBIX 00paboToK 7, % ’ > 70 0 Y
n KOJIMYECTBA | CPEAHEM HA MOJOKUTEIb-
JKEINTHIX TeJ HYI0 00paboTKy
Aiipuupcras nopoda Kpynnozo po2amozo ckoma

1 53 34 (64 %) 317 283 (89 %) 195 (68 %) / 5,7+1,3

I 65 53 (82 %) 467 423 (91 %) 314 (71 %) / 5,9£1,8

11 64 55 (86 %) 495 445 (90 %) 329 (74 %) / 5,9+1,5

Kpacnas copbamoeéckas nopooa kpynnozo pozamozo ckoma

I 59 44 (75 %) 428 388 (91 %) 248 (64 %) / 5,6%+2,1
I 65 53 (82 %) 511 469 (92 %) 305 (65 %) / 4,9+3,5
I 59 46 (77,9 %) 431 392 (91 %) 277 (71 %) / 4,743,1
Abepoun-aneycckas nopoda KpynHo2o po2amozo cKoma
I 58 41 (71 %) 311 275 (88 %) 168 (61 %) / 4,1£2,7
I 59 45 (76 %) 397 354 (89 %) 231 (65 %)/ 4,2+2,8
11 58 46 (79 %) 449 403 (90 %) 255 (63 %)/ 4,5+2.,4
Kanmviyxas nopooa kpynnozo poeamozo ckoma
I 45 25 (56 %) 238 193 (81 %) 97 (50 %) / 3,8+1,2
I 58 32 (55 %) 297 254 (86 %) 132 (52 %) / 4,5+1,7
I 43 27 (63 %) 289 246 (85 %) 125 (51 %) / 4,3+2,1
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Y MSICHBIX TIOPOJI HAWITYUIITHE 3HAYEHUS 110 Ta-
KOMY TTOKa3aTellto, Kak OTHOCHTEIBHOE KOTMYECTBO
KaueCTBEHHBIX SMOPHUOHOB OBLIH MOTYYEHBI OT KO-
poB, oOpaboTtanHbix 1o nportokory II. JIns abep-
JIMH-aHTyCCKOM MOPOJibl cOCTaBUIU 65 %, a A7 Kai-
MBILKOM 1Topoabl — 52 %. IIpu 3ToM MakcumanbHOe
3HAYEHUE MOJIOKUTEITHHBIX 00pab0TOK OTMEYAIOCh
Kak /71 abepJrH-aHTyCCKO# oponsl — 79 %, Tak u
JUTSL KAJIMBITIKON TTOpoibl — 63 % Tipu mpuMeHeHU!
nporokona III.

Ha rucrorpamMmax, npeacraBiIeHHBIX Ha puc. 1
U PHC. 2, IOKa3aHbl PE3YJIbTaThl HHAYKIHH CyIIepO-
BYJIALIMU ¥ SMOPUONPOLYKTUBHOCTH KOPOB—JJOHOPOB
SMOPHOHOB MOJIOYHOTO M MOJIOYHO-MSICHOTO Ha-
IPaBJIEHUs IPOLYKTUBHOCTU alpPIIMPCKOI TOPOABI
U KpacHoM rop6aroBckoif mopozasl. Kak BuaHo 13
NpeCTaBICHHBIX JaHHBIX, PEaKIMs KOPOB HA BBEIE-
HME FOHAJIOTPOIIMHOB U UX IMOPHONIPOLYKTUBHOCTD
HanOonee 3¢ pexTuBHON ObLTAa MPHU TPUMEHCHUH
IpoToKoJIoB BBeAeHus npenapara GCI'-cynep B

COUCTaHHH C IIPOJIOHT'aTOpaMH.

P rry

a
b 0
q\ﬁf * v‘-‘d}
o
8

Puc. 1. Tlokazarenu sMOpHONIPOIYKTUBHOCTH KOPOB-IOHOPOB alpPIIMPCKON TIOPOIBI ITPH Pa3InYHBIX MPOTOKOIAX

HWHAYKIWU CYHCPOBYIALINN:

— KOJIMYEeCTBO 00paboTOK, B - xonMuECTBO TTONOKUTENBHBIX 00paboTOoK;

— KOJIMYECTBO Ka4eCTBEHHBIX IMOPHOHOB BCETO; a — MpoToko I; 6 — mporokon II; ¢ — mpoTtokon 111

Embryoproductivity of donor cows of Ayrshire breed under different protocols of superovulation induction
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Puc. 2. Tlokazarenu SMOpHONIPOLYKTUBHOCTH KOPOB-IOHOPOB KPAaCHOIT ropOaTOBCKOM MOPOABI MPU Pa3IMUHBIX
npotokonax uuaykiun cynepopyssiin: Ml — komuectso o6pacorox, Ml - komuecTBo monOKHTENIBHBIX 06PAGOTOK;
— KOJIMYECTBO KaYeCTBEHHBIX AMOPHOHOB BCero; a — npotokod I; 6 — nmporokoi I1; ¢ — nporokomn 111

Embryo-productivity indicators of donor cows of the Red Gorbatov breed under different protocols
of superovulation induction

Ha puc. 3 u 4 npencraBieHbl THCTOTPaMMBbI TI0-
Kazarenel HHIYKUUH CyNepOBYIISLIUN KOPOB MACHOTO
HaIpaBJIeHHs POTYKTUBHOCTU a0epJHH-aHTyCCKOM
MOPOJIBI M KAJIMBIIKOW opo/isl. Kak BuAHO U3 110-
JYYCHHBIX JaHHBIX, KOPOBBI-JOHOPHI KaJIMBIIIKON
MOPOBI IPU MTPUMEHEHUU KAXKI0TO MPOTOKOJIA H-
IyKiuu cynepoynsiuu npenapatom OCI-cymep

JydIlIe BCEro pearupoBalv B UIOJIE U CEHTIOpE, TaK-
)K€ Ha OTU MECSIBI IPUXOJUTCS ¥ camasi BbICOKAs
SMOPUOTPOYKTUBHOCTD (CM. puc. 4): B UIOJIE TIPU
npotokorie [ mpopearuposaio 7 u3 15 06paboTaHHBIX
KOPOB U TTOJTYYCHO 22 KadeCTBEHHBIX SMOPHOHA,
no nporokony Il B urone o6padoTtanu 22 KOpPOBHI,
npopearuposaino 10 u nomydeHo 43 KadeCTBEHHBIX
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smMbOpuoHa, pu npotokosne Il u3 gecsaTu ronos ko-
poOB mpopearupoBaiu 6 JOHOPOB U MOTYYHIH 28
Ka4eCTBEHHBIX SMOPHOHOB. B ceHTs0pe mpu npo-
Tokoste | 13 BocbMu 00pabOTaHHBIX KOPOB PEAKIIHIO
CYTIEPOBYJISIITUY JIaTH 7 KOPOB M OBLIO MOTy4eHO 28
sMOpHOHOB, TipH TipoTokone I1 o6padoranu 11 kopos,
npopearuposajo 6 u noay4uniau 45 KauecTBEHHBIX
aMOpHOHOB, Ipu TipoTokose 111 u3 BockMu 06pado-
TaHHBIX KOPOB MPOPEarupoBaIn 6 KOPOB U MONYIHIN
oT HUX 21 KauecTBeHHBII YMOpHOH. B TO ke Bpems
KOPOBBI-JJOHOPBI a0EepANH-aHT'yCCKOW MOPOJIbI PU
MPUMEHEHUH KaXKJI0T0 MPOTOKOJIA U ITPU aHATIOTHY-

40

HBIX yCIIOBUSX COJEpP)KaHUs B TEUCHHE BCETO roja
JEMOHCTPUPOBAJIM XOPOIINE MTOKa3aTeIn SMOpHO-
NPOAYKTUBHOCTH ¥ OTBETHON PEaKIMH Ha BBEICHUE
TOHAJOTPONUHOB (cM. puc. 3). [lonyueHHsle pe3yinb-
TaThl MOKA3bIBAIOT, YTO KOPOBbI KAJIMBILIKON TTOPOIbI
MIPOSIBIISIIOT CE30HHYIO MOJIOBYIO0 aKTUBHOCTb, ITHK
KOTOPOM MPHUXOANUTCS HAa HIOJIb—CEHTSIOPb, B CBS3H C
STHM TOPMOHAJIbHBIE 00PA0OTKH C MENBI0 HHIYKITHN
CYTIEPOBYIISIINH JIyYIlle TIPOBOIHUTH B JIETHE-OCCHHUI
NIEPHOJI, B TO BPeMs KaK KOPOBBI a0epAMH-aHTyCCKOM
MOPOJIbI MOTYT MCIOJIb30BaThCSl B KAYECTBE JIOHO-
POB-3MOPHOHOB KPYIJIBIN TOI.
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Puc. 3. Ilokazarenn 3MOpHONPOLYKTUBHOCTH KOPOB-TOHOPOB a0epANH-aHTyCCKOM MOPOJIBI IPH PA3THIHBIX

MIPOTOKOJIAX WHIYKIUH CYNEPOBYIISAIHN:

— xomaectBo o6paborok, Ml — kommuecTBo MONTOKUTETBHBIX 06PAGOTOK;

— KOJIMYECTBO Ka9€CTBEHHBIX YMOPHOHOB BCETO; a — MPOTOKoI I; 6 — mpotoko 1I; ¢ — mpoTokomn 111

Embryo-productivity indicators of donor cows of Aberdeen-Angus breed under different protocols
of superovulation induction
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Puc. 4. Tlokazarenu SMOpHONIPOLYKTHBHOCTH KOPOB-JIOHOPOB KAJIMBILIKOW TOPOIBI ITPU Pa3IMYHBIX MPOTOKOIAX
unaykiun cyneposyssuun: Ml — xommuectso o6padorok, Ml - koruuecTBO MONOKHUTETBHBIX 06PAGOTOK;
— KOJIMYECTBO KaueCTBEHHBIX YMOPUOHOB BCero; a — nmpoTokod I; 6 — nmpotokoin I1; ¢ — mporokon 111

Embryoproductivity of donor cows of Kalmyk breed under different protocols of superovulation induction

JpyruM oOBEKTOM HaIIEro UCCIAEOBaHMUS SIBJIsl-  BEJCHBI HCCIIEIOBAHUS BO3MOKHOCTH MOTYyUESHHS
JIUCh CAMKH JIOMAaIIHero kponuka. CaMKu 1aHHOTO ~ 3MOPHOHOB OT KPOJIBYMX B TEUCHHE TOJIa B pa3Iny-
BHU1a MHOI'OIIJIOAHBIC U CIIOCOOHEI K BOCITPOU3BO/- HbIX YCJIOBUA COACPIKAHUSA — HICH, BPIBapI/Iﬁ.

CTBY NIPAKTHYECKH KPYyTIbIid roa. Hamu O6butn mpo-
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Tabnuya 5

Pe3yabTaThl NPUMEHEHUsI B T€YEHHE I'0/Ia Pa3JIHYHBIX IPOTOKOJI0B BBEIeHHsI TOPMOHAIBHBIX IPeNapaToB
€ LeJIBI0 MHAYKIHMH ()OJJIMKY/I0TeHe3a H OBYJISIHUY Y KPOJbYMX Pa3HBIX MOPOJ NPHU COAePKAHUT

B IIeJaX U BUBApHH

Results of application of different protocols of hormonal preparations for folliculogenesis and ovulation

induction in rabbits of different breeds during a year in paddocks and vivaria

[IpoTokomn Kon-Bo [Momyueno sm6pu- | KauecTBeHHBIX SMOPHOHOB 7,
UHIYKIUH Koxr-80 06- | Kom-p0 monOsmIets- |\ on iy very | om0m 1 % oT KoMK~ | % OT MOJyYEHHBIX/ B CP. HA
aboTOK 7 | HBIX 00paboToK 1, % ’ :
CO p ’ BCETO 7 YEeCTBa JKENTHIX TEJ | MOJOKUTEIBHYIO 00pabOTKyY
ConepxaHue B meaax
CoBeTcKas MIMHIIAIIIA
I 98 69 (70,4) 1112 1 035 (93,0) 876 (84,6) / 12,6+4,7
I 104 74 (71,1) 1596 1488 (93,2) 1311 (88,1)/ 17,7432
111 100 75 (75,0) 1527 1427 (93.4) 1345 (94,2)/17,9£2.9
Benplii Benukan
I 89 62 (69,6) 1012 935 (92,3) 723 (77,3) / 11,6£3,7
i 94 67 (71,2) 1278 1188 (92.9) 1038 (87,3)/ 15,443,1
I 101 76 (75,2) 1337 1247 (93,2) 1133 (90,8) / 14,9433
Kanugopuwuiickas
I 92 63 (68.4) 1119 1029 (91,9) 798 (77,5) / 12,6+4,2
i 95 72 (75,7) 1401 1289 (92,0) 1175 (91,1)/ 16,343,5
I 106 78 (73,5) 1335 1211 (90,7) 1059 (87,4)/13,5£3,2
Conep:xaHue B BUBAPUH
CoBeTcKast NIMHIIAIIIA
I 85 80 (94,1) 1928 1775 (92,0) 1 678 (94,5) / 20,9+7,2
il 91 85 (93,4) 2175 2010 (92,4) 1861 (92,5)/21,8+6,9
III 110 102 (92,7) 2508 2314 (92,2) 2179 (94,1) / 21,3£6,2
Besnblii Benukan
I 90 85 (94,4) 1 845 1712 (92,7) 1516 (88,5)/ 17,8+6,5
i 85 83 (97,6) 2045 1901 (92,9) 1774 (93,3)/21,346,9
I 94 90 (95,7) 2303 2143 (93,0) 1992 (92,9)/22,1+7.4
Kanudopuuiickas
I 78 74 (94,8) 1420 1311 (92,3) 1165 (88,8) / 15,7+6,2
1I 78 76 (97,4) 1 840 1703 (92,5) 1515 (88,9)/19,9+£7.,0
I 98 94 (95,9) 2450 2278 (92,9) 2106 (92,4) / 22,4+7,6

[Tpu ucnbiTannu pa3paboTaHHBIX HAMU MPOTO-
KOJIOB BBEJIEHUSI TOHAJOTPOIIMHOB C LEIbI0 UHAYK-
uuu QOITMKYJIOTeHE3a U OBYJISIIUN Ha KPOIBIHUXaxX
Pa3IUYHBIX TOPOA OBUIH MOIYYEHBI CIEAYIONINE
pe3ynbTatsl (Tabm. 5, 6). JlaHHbIe, TOTyYeHHBIE IPU
WHAYKIAA (OJUTUKYIIOTEHE3a W OBYJISIIUN Y KPOJTb-
YHUX-IOHOPOB UCCIIEI0BAaHHBIX IOPOJ, TOKA3bIBAIOT,
YTO HE3aBHCUMO OT yCJIIOBUH coaepkaHus (IIeN,
BUBApHii) HAWITyUIlINe PE3ybTaThl ObLTH MOTYy4eHBI
OT CaMOK-JJOHOPOB IPY OJHOKPATHOM BBEJICHUHM TIpe-
napara ®CI'-cynep B coueTaHuu ¢ MPOJIOHraTOpaMu
[13I" u [1BC. Tak, 11 nOpozbl COBETCKas! IIMHIIAILIA
Kak MpH COJAEPKAHUM B IIEJaX, TaK U B BUBAPUHU
MPOLICHT MOTYYSHHBIX KaY€CTBEHHBIX SMOPHOHOB OT-
Meuascs npu npumeneHuu nporokoia Il u cocraBun
94,2 % nipu menoBoM coaepxkanuu u 92,4 % npu co-
Jiep>)KaHUK B BUBAPHUH, TIPH ATOM SMOPHOTIPOTYKTHB-

HOCTh B cpe/THeM Ha caMKy Obiia 17,9+2.9 n 21,3+6,2
SMOPHOHOB COOTBETCTBEHHO. J[JIsT MOpoIbl OembIii
BEJIMKAaH OTHOCUTEIILHOE KOJIMYECTBO ITOJIyYEHHBIX
Ka4eCTBEHHBIX IMOPHOHOB TPH COJICPYKAHUH B IIIEIaX
OTMEYaJIOCh TAKXKE IIPYU IPUMEHEHUH IIpoToKona I1I
u coctasmiio 90,8 %, a mpu copep>kaHuM B BUBApUU
MaKCHUMaJIbHBIE [TOKA3aTEeNId OTMEYAINCH IIPU IIPUMeE-
HeHun npotokona II — 93,3 %. [Tpu sTom, Hao60pOT,
IPU UIEZI0BOM COIEPKAHUU AIMOPUONPOIYKTUBHOCTh
Obu1a BhIe npu npotokone Il u cocrasuna 15,4+3,1
KaueCTBEHHBIX SMOPHOHOB B CPEIHEM Ha CaMKYy, a
MIPU COZIEP’)KaHUU B BUBAPUH 3TOT MOKa3aTeb ObLI
BbiIe nipu niporokoiie 11, rae nomyuwnnu 22,1+7,4
Ka4eCTBEHHBIX SMOPHOHOB Ha CaMKy B CpEIHEM.
Camku KanudOpHHUICKON MOPOABI KPOJIUKOB IIPH
LIEI0BOM COJIEPKAHUHU MTOKAa3aJi MaKCUMaJbHbIE
3Ha4Y€HUs Npu npuMeHeHuu nporokona II-91,1 %
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Ka4eCTBEHHBIX ’MOPHOHOB B 3MOpHocbopax, 4To
coctaBmwio 16,3+3,5 kauecTBEHHBIX SMOpPHOHA HA
CaMKy B CpEIHEM U IPU COJEpPKaHUU B BUBAPUHU
JUIs1 TOM opoabl Hanboiree 3 GeKTUBHBIM OBILT
npotokod 111 — 92,4 % xadecTBEHHBIX SMOPUOHOB U
22,4+7,6 SMOPHOHOB Ha CAMKY B CPEIHEM.

Ha puc. 5-10 npencraBieHbl THCTOTPaMMBI, OT-
pakarolIye MoKa3aresd MHIYKIH QOJUTMKYIIOTeHe-
3a, OBYJISILIUM M SMOPUOTPOTYKTHBHOCTHU Y KPOJIBUHX
Pa3IUYHBIX MOPOJ] B TEUCHUE IO/1a IPH COAEPIKAaHUU

200 +

B IlIe/IaX W B BUBapuH. M3 mpencraBieHHbIX qua-
rpamMM BHHO, YTO TIPH [IETOBOM COICPKAHUH NPU
NPUMEHEHHUH KaKJI0TO IPOTOKOJIa MAKCHMAJIBHOE
KOJIMYECTBO ITPOPEarupoBaBIINX CAMOK U BBICOKASI
AMOPHUOIIPOAYKTUBHOCTh OTMEYANIaCh C MapTa Io
OKTSIOpB, B TO e BpeMs [P CONIEP>KaHUU B BUBAPUU
OTBETHAs PEaKIUs CAaMOK Ha BBEJCHUE TOHAIOTPO-
NUHOB ObLTa 3)QEKTUBHOW B TEUEHHE BCETO TOAa U
CHIKAJIach TOJBKO B ieKadpe.
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Puc. 5. Tlokazarenn 3MOpHONPOLYKTUBHOCTH KPOJIBINX-TOHOPOB TIOPOIBI COBETCKAS IIMHIIMILIIA IIPH CONEP KaHUN

B IlIe/laX C IPUMEHEHHUEM PA3IHYHBIX IIPOTOKOIOB HHIAYKIUH CYIEPOBYIISILINN:

— KOJIMYEeCTBO 00paboTOK,

— KOJIMYECTBO MONOKHTETbHEIX 00paboTox; Ml — KomMyecTBO KaueCTBEHHBIX SMOPHOHOB BCETO;
a — npotokoin I; 6 — nporokoin 11; ¢ — mpotokon 111

Embryoproductivity of donor rabbits of the Soviet Chinchilla breed when kept in sheds with the use of different
protocols of superovulation induction
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Puc. 6. [lokazarenn sMOPHONIPOTYKTUBHOCTH KPOJIBINX-TOHOPOB TIOPOIBI COBETCKAS IMHIIHILIIA IIPH CONIEPIKaHUA
B BUBAPHH C TIPHMCHEHHEM Pa3IHUHbIX MpoTokonoB uuaykiun cynepoyisin: Ml — komuuectBo 06paboroxk,
— KOMUUeCTBO monokuTenbHbX 06padoTox; Ml — KoTHUIECTBO KaueCTBEHHBIX SMOPHOHOB BCETO;
a — nporokon I; 6 — nporokon II; ¢ — mpoTokon 111

Embryoproductivity of donor rabbits of the Soviet Chinchilla breed when kept in the vivarium using different protocols
of superovulation induction
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Puc. 7. Ilokazarenu SMOpHONIPOIYKTUBHOCTH KPOJIBUUX-TOHOPOB TIOPOABI OEJIbIil BEIMKaH P COAEPIKAaHUU
B IIeJax C MIPUMEHEHHUEM Pa3IMYHBIX IPOTOKOJIOB HHAYKLUH CyTIePOBYIIALIUN: M — xomuuecTBo 06paboOTOK,
M - xommuectBo nonoxurensEbIx 06padoTok; Ml — KonMuecTBO KaueCTBEHHBIX IMOPHOHOB BCETO;

a — npotokoi I; 6 — nporokoi 11; ¢ — mpotokon 111

Embryoproductivity of donor rabbits of the White Giant breed when kept in paddocks using different
protocols of superovulation induction
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Puc. 8. Tlokazarenu sMOpHONPONYKTHBHOCTH KPOJIBYHX-IOHOPOB IIOPOBI OeTblii BeJIMKaH IIPH COIEPKAHUU B BUBAPUH
C IPHUMEHEHHEM PA3IHUHBIX MpoTokoax nuaykiuu cynepopyisiy: Bl — komruectso o6padorox, Ml — kommuectro mo-
noxutenbabix 06padoTok; M — konMYecTBO KaueCTBEHHBIX SMOPHOHOB BCErO;

a — npotokoin I; 6 — mportoxon 1I; ¢ — mpoTokom 111

Embryoproductivity of donor rabbits of the White Giant breed when kept in the vivarium using different
protocols of superovulation induction
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Puc. 9. Ilokazarenu sMOpHONIPOIYKTUBHOCTH KPOJIBYUX-IOHOPOB ITOPOABI Kann(OpHUICKas P COIEPKAHUM B IIeIax
C MPUMEHEHHNEM Pa3JInYHBIX IPOTOKOJIOB MHIYKIMH CynepoByisiiyny: Bl — xommuecTBo 00paboToK,
M - xonmmuectBo monoxutensubx 06padorok; Ml — komuecTBO KauecTBEHHBIX YMOPHOHOB BCEro;

a — npotokoin I; 6 — nmporokon 1I; ¢ — mpoToko 111

Embryoproductivity indicators of donor rabbits of the California breed when kept in sheds with

the use of different protocols of superovulation induction
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Puc. 10. Tloxazarenn sMOPHONPOAYKTUBHOCTH KPOJIBYUX-IOHOPOB MOPOJIbI KaJH(POPHHUICKast IPU CONCPIKaHUU
B BUBAPUH C IPHMEHEHHEM Pa3IHUHEIX mpoTokonax uuaykiun cyneposyssiun: Il — xommuectso 06padoTox,
M - xommuectBo nonoxutensEbIx 06padoTok; Ml — KonmMuecTBO KaueCTBEHHBIX IMOPHOHOB BCErO;

a — npotokoi I; 6 — nporokon 11; ¢ — mpotokon 111

Embryoproductivity of donor rabbits of the California breed when kept in the vivarium using different
protocols of superovulation induction

210 «Becrauk HI'AY» — 1(74)/2025



BETEPUHAPUNA, 3S00TEXHNA M BNOTEXHO/10T A

Oco00e Hay4YHOE ¥ TIPAKTUYESCKOE 3HAYCHHUE UME-
€T BOBMO)KHOCTh MOJTyYSHHUS TaMET U SMOPHUOHOB OT
CEIIbCKOXO3SHCTBEHHBIX BUIOB C SPKO BHIPAKCHHBIM
XapaKTepOM CE30HHOCTH BOCIPOM3BOCTBA. B 1essx
W3YYCHHUS ITON BO3MOKHOCTH HaMHU OBLTH TIPOBEICHBI
TOPMOHAJIbHBIE 00Pa0OTKH CaMOK C CE30HHBIM THUITOM
BOCIIPOM3BOJICTBA HA MIPUMEPE aMEPHKAHCKOI HOPKU
Kak B TICPUOJI TOHA, TaK U BHE €T0, IIPU Pa3TUUHBIX
YCIIOBHSIX COMCPIKaHusI — e, BuBapuid. [1pu mpose-
JIEHUH TOPMOHAITBHBIX 00pab0TOK CaMOK aMepUKaH-
CKOW HOPKH TIPH IIEIOBOM COJICPKAHUU TTOTYYCHBI
clenyronie pe3ynsraTsl (cM. Tabm. 6). [Tokazano,
4TO B Mapte (IeproJ] MOJIOBOI aKTUBHOCTH) MOCIIE
MHIYKIMU (DOJUTMKYIIOTeHE3a TOHAI0TPOITHBIM Tpe-
naparoM OCI -cymnep Ha SIMYHUKAX ONPEICISIIOCH OT

15 10 20 co3peBmmx (HOTMKYIIOB, IPU STOM o0I1Iee B
cpeaHeM Ha caMKy coctaBuiio 17,24+1,92 co3peBmnx
dommkynos. Taxke ObLIO OTMEUEHO, UTO TPH TOHA-
JOTPOIHON 00pabOTKe y CAaMOK aMEPUKAHCKOH HOPKH
SSMYHUKW YBEJIMYUBAJIMCh B CBOMX pa3Mepax, 4To
CBHJICTEIILCTBOBAJIO 00 TOHAIOTPOITHOM JCHCTBHH
npenapara. Pasmeps! SMIHIKOB B cpeiHeM ObLITH
CJIEYIOIIMMH: ITIMHA JIEBOTO sIMYHKUKa — 7,4+1,62 MM
U mupuHa — 6,4+1,62 MM, ATMHA IPABOTO SUYHHUKA —
7,6£1,62 MM, a mupuHa — 6,8+2,49 mm. [Ipu aTom
MIPY TOPMOHAIILHOW 00pabOTKEe B aBr'yCTE OTBETHOM
peaKIvu Ha BBEJICHUE TOHAIOTPOITUMHOB HE OBLIO
3a(pUKCUPOBAHO HU Y OJJHOW CaMKH aMEpPHKaHCKON
HOPKH, 9TO TOBOPUT O CE30HHOM TIPOSIBIICHHUH TI0-
JIOBOM aKTMBHOCTH.

Tabnuya 6

KonnyecTBo oBynsinmii 1 pa3mMepsl IMYHHKOB NPH BBEIEHUH TOPMOHAIBHBIX MPENapaToB
A1 MHAYKIMH GoJITNKYJI0reHe3a y HOPOK NPH [IeJ0BOM COAeP:KaHuN
Number of ovulations and ovarian size when hormonal preparations for folliculogenesis induction are adminis-
tered to minks at shepherd housing

Koi-Bo co3pesminx
Ne /it P

JIeBblii AMUHUK IIpaBelii AUUHUK

(bonnukyIoB JUIMHA/IIMPUHA, MM JUIMHA/INIMPUHA, MM
Mapm
Jonop Ne 1 18 8/7 8/8
Jonop Ne 2 16 7/6 7/6
Jonop Ne 3 20 8/7 8/7
Jonop Ne 4 15 7/6 7/7
Jonop Ne 5 17 7/6 8/6
Hroro 86 - -
B cp. Ha camky B rpymre 17,2+1,92 7,4+1,62/6,4+1,62 7,6£1,62/6,8+2,49
Aszycm
Honop Ne 1 Her peakuun — -
Jonop Ne 2 Her peaxiyu — -
Jonop Ne 3 Her peaxim — -
Honop Ne 4 Her peakuun — -
Jonop Ne 5 Her peaxiyu — -
Hroro Her peaxkuun - -

B cp. Ha camky B rpymnmne Her peakuun

B To e Bpems Ipu coiepikaHuM CaMOK ame-
PUKaHCKOW HOPKH B BUBApUU OTBETHAS PEaKIUs
Ha BBEJICHHE TOHAJOTPOIMHOB C LEJIbI0 HHIAYKIIUU
(bomuKynorene3a OTMeyanach Kak B Ce30H MOJIOBOM
aKTUBHOCTH (MapT), TaK U BHE CE30Ha BOCIIPOM3BO/I-
ctBa (aBryct). [1o pe3ymnbraTam, mpeacTaBICHHBIM
B Ta0JI. 7, BUJHO, YTO B MapTe y CaMOK aMEepHKaH-
CKOI HOPKH Ioclie 00paOOTKU rOHA0TPOIMHAMHE
Ha SIMYHUKaX ompenensiock oT 14 no 21 co3pes-
uiero QoJUIMKyJia, IPU TOM CpeHEee KOJTHMYECTBO

co3peBIuX (OJUTUKYJIOB COCTABUIIO 17 Ha CaMKy,
YTO MPAKTUYECKU HE OTINYATIOCh OT PE3yIbTaToB,
MOJyYEHHBIX MPH LIEI0BOM COACPKAHUU B TIEPUOL]
BOCIIPOM3BOJICTBA. B TO ke Bpems y caMOK amepu-
KaHCKOW HOPKH MPH COJEP)KaHUH B BUBAPUHU TTOCTIE
TOHAJIOTPOITHON 00pabOTKH B aBTyCTE B OTIIMYHE OT
CaMOK, COJIEPKAIIUXCS B BUBAPUH, PETUCTPUPOBAIH
OTBETHYIO PEaKIMIO. Y HUX Ha SUYHUKAX OTPEICIISLTH
ot 14 o 19 dommmkynos, 4T0 B CpeHEM COCTABHIIO
16,441,92 co3peBmux (oimkyna Ha caMky. Taxoke
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y CaMOK, COZIEPIKAIMXCSl B BUBAPHH, [TOCIIE TOPMO-
HAJIBHOW 00pa0OTKHU KaK B CE30H BOCIIPOM3BOJICTBA,
TaK ¥ BHE CE30HA TOJIOBOM aKTUBHOCTH OTMEYAIIH

YBCIMYCHUC AUIHUKOB, UYTO CBUACTCILCTBYCT 00
HHTCHCHUBHOCTHU MHTPOOOBPUAJTIbHBIX ITPOLECCCOB.

Tabnuya 7

KonnyecTBo oBynsinmii 1 pa3mMepsl IMYHHKOB NPH BBEIEHUH TOPMOHAIBHBIX MPENapaToB
A MHAYKIHMH GoTHKYI0TeHe3a Y HOPOK NPH COEePKAHUU B BUBAPHH
Number of ovulations and ovarian size during administration of hormonal preparations
for induction of folliculogenesis in minks kept in the vivarium

Ne /i Kon-Bo co3peBmmx JIeBblii AMUHUK [IpaBelii AUYHUK
(hosmkyaoB JUTMHA/IIMPUHA, MM JUIMHA/IIMPHHA, MM
Mapm

Jonop Ne 1 17 7/7 8/7

Jlonop Ne 2 21 8/6 8/8

Jouop Ne 3 15 8/7 7/7

Jonop Ne 4 14 8/6 7/6

Jonop Ne 5 18 7/6 8/7

Hroro 85 - -

B cp. Ha camKy B rpymie 17,2+1,92 7,6£1,52/6,4+1,58 7,6£1,61/6,8+2,35
Aszycm

Jonop Ne 1 15 7/6 7/6

Jonop Ne 2 14 6/6 7/6

Jonop Ne 3 16 77 77

Jlonop Ne 4 18 8/7 7/7

Jonop Ne 5 19 7/7 8/7

Hroro 82 - -

B cp. Ha camky B rpyrie 16,4+1,92 7,0+1,0/6,6+0,4 7,2+1,0/6,6+0,49

[Tonmy4yeHHble JaHHBIE CBUIETEIbCTBYIOT O TOM,
YTO B YCJIOBUSIX BUBAPHsI BBEJICHHE TOPMOHAIBHBIX
MpenapaTroB aMepUKaHCKONH HOPKU CHIKAET 3aBUCH-
MOCTb BOCIIPOM3BO/ICTBA OT CE30HA J1a)e y BUJIOB C
SIPKO BBIPaXXCHHOM TAKOW 3aBHCHMOCTBIO, UTO MOXKET
OBITH CYIIECTBEHHBIM JUISI COXPAHEHUS JKHBOTHBIX C
KeJaTeIbHbIM (PEHOTHUIIOM C UCIIOJIb30BAaHUEM METO-
noB aMOpuoTpanciianTamii. Kpome toro, B panee
MIPOBEJICHHBIX HAMH HCCIICIOBAHUSX YCTAHOBIICHO,
YTO [IpeJBapUTENIbHAS TOHAIOTPOIIHAS CTUMYJIALUS
Ha MOJIETIbHOM 00BEKTE CaMIla aMepHKAaHCKOI HOPKU
(Neogale vison) N03BOJISCT MONy4aTh PEPTHUIILHBIC
CIIepMaTO30M/Ibl BHE CE€30HA MOJI0BOI aKTUBHOCTH,
YTO MOXET CTaTh UHCTPYMEHTOM B MPEOI0JICHUHU
OTPaHUYECHUI BOCIIPOM3BOJICTBA Y BUIOB C CE30HHBIM
LUKIJIOM penponykuuu [21].

BbIBO/Ibl

1. Pazpaborannblii criocob MHAYKITUH MHOMXKE-
CTBEHHOTO (DOJTMKYJIOT€HE3a Y CAMOK MHOTO- U Ma-
JIOTIJIOTHBIX MCCIIEIOBAHHBIX CEIbCKOX03SHCTBEHHBIX
BHJIOB C IPUMEHEHHUEM TPOJIOHTATOPOB JIEHCTBHS
MIPETaparoB, CONEPIKAINX TOHAIOTPOIIUHBI THIIO-

(bu3apHOTro MPOUCXOKIACHUS, TO3BOISET ONTUMHU-
3UPOBATH MPOLEAYPY TOPMOHAIBHON 00pabOTKH,
TIPU ATOM yBEITMIUBACTCS BHIXOJ] SMOPHOHOB H/HITH
OOIIUTOB I10 CPABHEHUIO C IIPOTOKOJIOM ITPOBEICHUS
JAaHHOH 00pabOTKH COTNTAaCHO MHCTPYKLUH TPUMeE-
HEHUS Ipenapara.

2. BnepBble 00HapyK€HO, YTO CHELHATU3UPO-
BaHHbIE MPOMBILIEHHBIE TIOPOJIBI KPYITHOTO POraToro
CKOTa pearupyroT Ha BBEJIEHHE TOHAOTPOITMHOB
KPYIJIOTOAMYHO, B TO BPeMsI KaK MECTHbIE abopH-
TeHHBIE MTOPOJIBI MPOSBISIOT CE30HHYIO MOJIOBYIO
AKTHBHOCTb.

3. YcTaHOBIIEHO, YTO YCIOBHSA cofepxaHus (Iues/
BHUBApUii) BIUSIOT HA YPOBEHb OTBETHOM pEaKI1
TIPY BBEJICHUU TOHAJOTPOITMHOB C LEJBI0 HHIYKIIUH
(omuKynoreHes3a y KpoJlsdux U CaMOK aMepUKaH-
ckoif Hopku. TakuM oOGpa3oM, pa3paboTaHHBIC U
UCTIBITAHHBIE TPOTOKOJIBI BBEJICHUSI TOPMOHAIBHBIX
MpernapaToB UHAYLHUPYIOT CYNEPOBYJISIHUIO Y KO-
POB KaK MOJIOYHOTO, TaK M MSICHOTO HalpaBJICHUS
MPOAYKTUBHOCTH, (POJUTMKYIOTEHE3 U OBYJISLIUIO Y
KPOJIFIMX ¥ CAMOK aMEPUKAHCKOI HOPKH TPH OTIpe-
JIeTICHHBIX YCIOBHUSX COEPKAHMUS BHE 3aBUCHMOCTH
OT Ce30Ha.
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4. IlonydeHHbIE pe3yabTaThl MOKA3BIBAIOT, YTO
pa3paboTaHHbIC ¥ UCIBITAaHHBIE TPOTOKOJIBI BBEICHHS
TOPMOHAJIBHBIX IPENapaToB MOT'YT IPUMEHATHCS B
XO035HCTBaX, CIEUUATN3UPYIOIINXCS Ha pa3BEeICHUN
KpPYITHOTO POraToro cKoTa, JOMalIHEro KpOJjIuKa U
aMEpHUKAaHCKOM HOPKH C LEJIbIO YIIPABICHUS IIPOLIEC-

CaM¥ BOCTIPOM3BOJICTBA C yUETOM 3aBUCUMOCTH UX
3 (EKTUBHOCTH OT yCIIOBUH CONEPIKAHMUS KUBOTHBIX.
Pa3zpaboTaHHbIle TPOTOKOIBI MOKHO TIPUMEHSTH U
B MCCJIEIOBATEIBCKUX IEJNISX ISl TIOJTYUYEHUS IM-
OpHOHOB OT KOPOB, CAMOK JJOMAIlIHEr0 KpoJIuKa 1
aMEpUKaHCKON HOPKHM METOAaMH in Vivo | in vitro.
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BJIUSAHUE TPAHCKPAHUAJBHOM SJEKTPOCTUMYJISAILIMA HA IIPOIIECCHI
PEITAPAIIMHN Y KPbIC
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Jas uurupoBanus: Vpaouuxoe M.A., Jawxo /[.B. Bnusane TpaHCKpaHUAIBFHON IEKTPOCTUMYIIAIINH Ha IIPO-
meccel perapanuu y kpeic // Bectauk HIAY (HoBocubupckuii rocynapcTBEHHBIN arpapHbIii YHUBEPCUTET). —
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KuroueBble cj10Ba: 3IEKTpOaHAIbIe3us, MEKTPOCTUMYIIAINS, UMIYJIbCHBIN TOK, paHa, pernapanus, aHTHHOIH-
Lenus, Kpbica.

Pedepar. Hccreoosanus nposodunu ¢ yenvio uzyueHus 61usHUsA MPaHCKPAHUATbHOL 2TeKMPUYecKoll CIumy-
JAYUY AHMUHOYUYENMUSHOT CUCEMbL MO32a HA NPOYECC 3ANCUBLEHUS KOHCHBIX PAH Y 1AOOPAMOPHBIX HCUBOTN-
Huix. Obvekm uccinedosanus. Herunelinvle benvie 1a00pamopusie Kpuicol-camybvl 8 konuuecmse 80 eon. B nepeoii
ONBIMHOU 2pynne UCNONb30BANU PEXCUM MPAHCKPAHUATLHOU NEKMPOCMUMYAYUU 8 8UOe COYeMaHusi NOCMOSIH-
HO20 U NepeMeHH020 MOKO8 AHANb2eMU1ecKUx napamempos. Bo emopoii u mpemveii onblmnuix epynnax ucnons-
308anu mo dice covematue, Ho ¢ Opyeumu yacmomamu umnynvca: 50 u 90 I'y (vacmomul «Heananrbeemuiecko2o
paszopadicenusy). Ceancvl MpaHCKpAHUANbHO20 21eKMPOBO30eliCMEUs NPpo8oOUIU 00UH pas 8 0eHsb no 30 muH 6
meuenue mpex OHell nociie HaneceHUus KOJICHbIX paH. JlononnumensHo: 8 meuenue mpex OHell 00 HaHeCeHUs: paHbl
u mpex OHell nocie onepayuu («npoguiakmuyeckoe» u «ievebHoey delicmsue): NPUMEHANUCL KAK aHalbeemude-
CKUll, MaK U HeaHanbeeMu4ecKuil pexcumsl d1ekmpososoeticmaus. 1100 enusnuem mpancKpanuansHol 21eKmpo-
CIUMYIAYUU C AHATbeeMUYecKuUMu napamempamu moka (vacmoma 70 I'y) nabniooaemcs docmosepHoe yckopenue
(na 21 %) npoyecca 3axcuenenus u cokpawjenue cpeoOHe2o cpoka nNoIHO20 3adxcusienus pa. Tpanckpanuanshule
8030elicmeusi ¢ «Heananbeemuyeckumu yacmomamu pasopascerusny (50 u 90 I'y) ne gvizvieanu kakux-1bo uzme-
HeHUll CKOPOCMU 3adCUeieHUs. 0m KoHmpoas. Haubonvuiee yckopenue 3ax4cugienust pan noo enusHuem ie4eOHbix
npoyeoyp 00CMOBEPHO NPOABIAEMCS HA 4—7 cym nociie ux HameceHus, a 8 KOHmMpoabHoU epynne — na 10—11 cym.
B «npoghunaxmuuecxoiiy epynne usmenenue pazmepos pan 3HaUUMeNbHo ONepexlcano makosoe y Kpbic ¢ «ieded-
HbLMY 8030€licmeueM: Ha Yemeepmbie CYMKU PA3HUYA 8 NIOWAOU PaH MeNCOY ONbIMHLIMU SPYRNAMU U KOHMPO-
Jaem cmamucmudecku docmogepna u cocmagisiem 12 %, 6 mo epems Kak «ieuedHoe» 6030elicmsue K 60CbMbIM
cymkam 0ocmuzaem aHanocudHo20 pe3yibmamad.

INFLUENCE OF TRANSCRANIAL ELECTRICAL STIMULATION ON REPAIR
PROCESSES IN RATS

M.A. Uryadnikov, D.V. Dashko
FSBEI HE Irkutsk State Agrarian University named after A.A. Ezhevsk, Molodezhny, Russian Federation
E-mail: den120577@bk.ru

Keywords: electroanalgesia, electrical stimulation, pulsed current, wound, reparation, antinociception, rat.

Summary. The studies were carried out to study the effect of transcranial electrical stimulation of the
antinociceptive system of the brain on the healing process of skin wounds in laboratory animals. Object of
study: non-linear white male laboratory rats in the amount of 80 animals. In the first experimental group, a
transcranial electrical stimulation mode was used in the form of a combination of direct and alternating currents
with analgesic parameters. In the second and third experimental groups, the same combination was used, but with
different pulse frequencies - 50 and 90 Hz («frequencies of non-analgesic stimulation»). Sessions of transcranial
electrical stimulation were carried out once a day for 30 minutes for three days after the application of skin
wounds. Additionally: for three days before the wound and three days after the operation («preventivey and
“therapeuticy» effects): both analgesic and non-analgesic modes of electrical influence were used. Under the
influence of transcranial electrical stimulation with analgesic current parameters (frequency 70 Hz), a significant
acceleration (by 21%) of the healing process and a reduction in the average time for complete wound healing are
observed. Transcranial impacts with «non-analgesic stimulation frequencies» (50 and 90 Hz) did not cause any
changes in the rate of healing, compared to the control. The greatest acceleration of wound healing under the
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influence of medical procedures is reliably manifested on days 4-7 after their application, and in the control group
on days 10-11. In the «preventivey group, the change in wound size was significantly faster than that in rats with
the «therapeuticy effect: on the 4th day, the difference in the area of wounds between the experimental groups
and the control was statistically significant and amounted to 12%, while the «therapeuticy effect On the 8th day

it achieves a similar result.

B coBpeMeHHOM MEIUIIMHCKON U BETEPUHAPHON
MIPaKTHKE CYIIECTBYET MpoliieMa oMCcKa MHHOBAIH-
OHHBIX ¥ AJIFTEPHATUBHBIX METOOB 00300 TMBaHMS,
BBIXOJISIINX 32 PAMKH TPAIUIIMOHHBIX MTOIXOIOB,
KOTOpasi OCTaeTCs B LIEHTPE BHUMAHUS UCCIIE0BA-
teneit [1, 2, 21, 28]. bonee Beka y4ueHble BO BCEM
MHpE HEYCTaHHO MPOBOIST SKCIIEPUMEHTHI U KITU-
HAYECKHE UCCIICIOBAHUS B 00J1ACTH AJIEKTPooOe-
300TMBaHHS (ANIEKTPOCTUMYJISIIAN ), YTOOBI BBISIBUTH
ONTUMAJILHBIC PEKUMBI U OLICHUTH dPPEKTHBHOCTh
aToro merona [3, 26].

TpaHckpaHuaibHOE IEKTPO0OEe300IUBaAHIE
(ANMEKTPOCTUMYIISILINS ) TIPEACTABISIET COOO0M ANMEKTPH-
YEeCKOE BO3/ICHCTBHE HA TOJIOBHON MO3T, OKa3bIBas
gepe3 HapyKHbIC TIOKPOBBI Yeperia CTUMYITHPYIOIIee
BIIMSIHUE Ha KOPY U IMOAKOPKOBBIE CTPYKTYPHI TO-
JIOBHOTO MO3ra, peaju3yeT CBOM aHaJbI€TUYECKUE
3¢ dexThl, B TOM Uncie U Ha nepudepun ¢ mocie-
TyIOIIeH aKTUBAIlMeH 3allUTHO-a1aTallMOHHBIX
MEXaHU3MOB KUBOTO Opranusma [4, 22-24].

HemenukaMeHTO3HBIE METONBI 00€300/IMBaHNSA 1
CTUMYJISAIIMHN BCE IIUPE TIPUMEHSIOTCS B KITMHUYESCKOM
MIPaKTHKE, U UHTEPEC K UX MU3YUCHHIO B MOCIIEIHEE
BpeMs pacteT. Hapsiy ¢ pa3nuyHbIMU BHIAMU Tepa-
MUY, B TOM YHCIIe U pedrekcoTeparnuu, onpeieseH-
HOE MECTO CPeIM HUX OTBOAMTCS JIEKTPOAHAbIEC-
3HH, BO3HUKAIOIIECH IPH AEHCTBUU TOKA HAa TOIOBHON
MO3T 4epe3 MOKPOBBI uepena (TpaHCKpaHHaIbHAs
aMeKTpoaHanbresus) [6]. Meton npuBiekaeT CBOCH
TEXHUYECKOU MMPOCTOTON U BO3MOXKHOM NEPCIEKTH-
BOM JIOCTHKEHUS HE TOJIBKO AIIEKTPOAHATBI€3UH, HO
1 DIIEKTPOCTUMYJISIIIAN OPTAaHHO-TKAHEBBIX CTPYKTYP
opranusma [5, 7, 25].

Heo6xomuMo ydecTb, 4To TOpoi 3a1adn Gpu-
3MOJIOTUYECKUX IKCIIEPUMEHTOB, BBIMOJHIEMbIX
B (hOpMe OCTPBIX OTMBITOB, TPEOYIOT UCKITFOUCHUS
BO3JIEHCTBUS (hapMaKOIOTHUECKUX TIPEnapaTroB, TaK
WJIM WHAYE BIUSIONINX HA UCCIIEyeMbIe OPTaHbl W
cucteMsbl ux ynpasnenus [8—10]. [ToaTomy Becbma
Ba)KHO, YTOOBI INIUTEIBHOCTL 00€3001MBaHUs CO-
OTBETCTBOBaJIa NEPUOAY MPENAPOBKU, U JEHCTBUE
00e300/IMBaHMs TOJTHOCTHIO TIPEKPALIATIOCh B IEPHOL
HaOJIIOIEH NS, T.€. TIPOIOKUTEIBHOCTh BO3/ICHCTBUS
JIOJDKHA TTPOU3BOJILHO YIPABIIATHCS SKCIIEPUMEHTa-
TOPOM, a CaMO BO3/ICHCTBHE JTOJHKHO TIPEKpaIiarh-
cs1 0e3 mocaeACTBUN. DTUM TPpeOOBaHHUSIM MOXKET
YAOBJIETBOPATH IEKTPOOOE3BOMBAHHE, KAaK METO]
HEMHBA3MBHOIO BO3/ICHCTBUS HA Opranusm [6, 27].

B HenaBHuX nccienoBaHusxX ObLIIO OOHApYXKe-
HO, YTO MOP(HUHOMOI00HBIE ENTUABI AKTUBH3HPY-
0T MIPOLIECCHI pereHepaluy B pa3IMUHbIX TKaHAX
U CTPYKTypax OopraHusMa, ClocoOCTBYs uUX Oolee
onicTpomy BoccTanoBieHuto [11]. ['umoresa 3axito-
YaeTcs B TOM, YTO MOP(PUHOMOA00HbIE MEeNTH IBI,
KOTOpbIE€ BBICBOOOXKIAIOTCS MTPU aKTUBAIIUK aHTHHO-
IIUIIENITUBHBIX MEXaHN3MOB B PE3yJIbTaTe TIOBPEXKIC-
HHH, BBITOJNHSIOT BAXKHYIO (DYHKIIHIO B TTOAICPKAHUI
CTPYKTYpHOI'O TOMEOCTa3a OpraHu3Ma. ITO 03HAYAET,
YTO ONMHOUJIHbIE MENTUIbl TOMOTAIOT OPraHU3My
BOCCTaHOBUTDH M MOJJIEPKUBATH HOPMAJIBLHOE CO-
CTOSTHHE TKaHE U OpPraHoOB IOCIie NOBPEXKIACHUN,
T.€. TIPENICTABIATH COO0I HEKYIO TTATOT€HETUIECKYIO
coctaBisitomyto [11, 12, 29]. Tomeocrarnyeckas
HAIPaBJICHHOCTb JACHCTBUS TPAHCKPAHUAILHOH JIeK-
tpoctumyisiiuu (TOC) nposBisieTcs B NOIHON Mepe
NpY HAPYUIEHUSIX PETYISAIMU (PYHKIMI CUCTEM U Op-
TaHOB, HE U3MEHSA HOPMAJIbHO TEKYIIIHE MPOLECCHI.
W3 storo cienyet, uro Bo3MOXKHast 3PPEeKTUBHOCTH
neyeOHbIX BozaeiicTBuii TOC B ompeneneH o cTe-
IIEHU OTpaHUYEeHA IpesieJJaMy FTOMEOCTaTHIECKUX
BO3MOYKHOCTEH OpraHu3Ma.

N3BecTHO, YTO aKTUBALMA AHTHHOLMIIEITHUB-
HBIX CTPYKTYp MO3Ta BbI3bIBACT aHAJIbIEeTHUECKUI
3¢ dexT, 00yCIOBICHHBIN BBICBOOOKICHIEM B Opra-
HH3ME ONMHOUIHBIX IenTtuaoB [11]. HennpazuBHOE
TPaHCKpPaHUAJIBHOE 3JIEKTPUUECKOE BO3JIEHCTBUE
(TpaHCKpaHHaIbHAas MEKTPHYECKAsi CTUMYJISILIUS) SB-
JSIETCSL OHUM U3 METO/IOB CTUMYJISILIMU OTIMOMTHBIX
CTPYKTYp aHTUHOIMIIETITUBHOW CUCTEMBI OpraHn3Ma.
I'maBHBIN pean3yeMBbli IPUHIINII IPU IPOBEACHUN
TPAHCKPAHUAJIBHOTO 3JIEKTPOBO3AEUCTBHS — CO-
OroieHne OCHOBHOTO CBOMCTBA IaHHOTO METO/Ia!
COOTBETCTBHE YaCTOTHO-BPEMEHHBIX XapaKTEPUCTHK
ANEKTPUYECKUX UMIYJIbCOB KBa3UPE30HAHCHBIM
CBOMCTBaM aHTUHOIMIENTUBHON CUCTEMBI.

DKCTIepUMEHTATHHO-KITMHIYECKUMH UCCIIEI0BA-
HUSIMH OBITO OTMEYEHO, 4TO BO BpeMs u mocie TOC
YCWJIMBAJIOCh BBIJIEJIEHUE OITMOMIHOTO NeNTUIa —
B-aHn0pdurHa B MO3re U yBeINYMBaIACh KOHIIEHTpa-
IIUs1 HTOTO MENTHA B CIMHHOMO3TOBOM KUIKOCTH U
kposH [13]. [Ipu 3ToM Hanbonee MHTEHCUBHOE BbIJe-
nenue B-3HIoppHrHA MTPOUCXOAMIIO IPH CTUMYIISIIHN
4aCcTOTOH, ONTUMAJIBHOM JIJIS aHAITBI € THYECKOTO 3(h-
¢ekra. B popmMupoBaHuM aHAIBIETHYECKOTO P eKTa
AKTUBHO YYaCTBYIOT CEpOTOHMHOBBIE MEXaHU3MBbI
anTuHonMuenTuBHOM cuctemsl (AHC), cBsizanHbIe,
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BEpOSATHO, C ONMMMOUIHBIMU TTOCIIEI0BaTeIbHO. Bee
9TH (haKThl COOTBETCTBYIOT OOIICTIPUHATHIM KPHUTE-
PHSIM, KOTOpbIe IPUHIMAIOTCS KaK JI0Ka3aTeIbCTBa
y4acTHs OMUOMIHBIX MEeNTUI0B B 3P (eKTax cTu-
myssiu AHC.

HccnenoBanust B 3Toi 001aCTH IPOJOIKAIOTCS,
1 DIIEKTPOCTUMYJISILIUS C AaHATBI€THIECKUMH TTapame-
TPaMH TOKA PACCMaTPUBACTCS KaK MEePCIIEKTUBHBIN
MeTof1 B pa3zpaboTke 3¢ PeKTHUBHBIX U HEMHBA3WBHBIX
METOZIOB 00e300MBaHus, O6aroaaps JerkoMy u Obl-
CTPOMY MOITY4YEHUI0 00€30011BaHMsl, OTCYTCTBHIO
MOOOYHBIX SIBJICHHI, TOKCHUECKUX U aJIIEPTHUECKUX
OCIIOXKHEHUIL. B 10no/IHeHNe K IPUBEICHHOM BbIILIE
UH(DOPMAIMHI BaXKHO OTMETUTD CIIEAYIOIIee: 3IEKTPO-
00e300/1MBaHuUE SIBIAETCS MOJIE3HBIM JJOTIOTHEHUEM K
TPaIMLMOHHBIM METOaM 00e300IMBaHUS, METHKA-
MEHTO3HOU Tepanuu U GU3NoTepanuu npy JeYeHuu
pa3IMYHBIX NATOJIOTUH Y )KUBOTHBIX [ 14, 15].

[enp nccnenoBanus: M3y4UTh BIUSHUE TPAHC-
KpPaHUAJIbHOH SNIEKTPOCTUMYIIALUH Ha CKOPOCTh 3a-
KUBIICHUSI KOXKHBIX paH Y J1a00paTOPHbIX KUBOTHBIX.

OBBEKTBI U METO/IbI
NCCIEJOBAHUU

Hccnenosanus npoBoaunuch Ha 6ase MpkyTcko-
ro 'AY B 2023 r. O0beKTOM UCCIEI0BaHUS CITYKUIN
HeNMHEHHbIE OeTble 1a00paToOpHbIE KPBICHI-CAMIIbI B
konnyectse 80 rosos xuBoi Maccoi 240+25 . Beex
’KUBOTHBIX PA3/IEJIUIN HA YEThIPE TPYNIIbI (OHY KOH-
TPOJIBHYIO M TPH ONBITHBIE) IO 15 rojoB B KaX10M.
B KOHTpOBHOM rpynne y MofonbITHBIX KUBOTHBIX
HE MPUMEHSUIM HUKaKUX cr1oco0oB Tepanuu. B mep-
BOI1 OMBITHOM rpyme (1-5 OnmbITHAS) UCTIONB30BAIN
pexuM TOC B BUIE coueTaHus MOCTOSHHOTO U T1e-
PEMEHHOI'0 TOKOB aHAJIbI€THYECKUX MapaMeTPOB:
MOCTOSTHHBIN TOK cuiiol 0,8 MA ¥ IpsSMOYTONBHBIN
UMITYJIbCHBIN TOK cuiioit 0,4 MA ¢ wactoroit 70 I'g
U IIUTENbHOCTRIO uMItynbea 3—3,5 mc. Bo BTopoit
(2-51 onibITHAS) U TpeTbeH (3-51 OMBITHAS) OMBITHBIX
TPpyMIax UCTIOIb30BAIN TO JKE COYETAHNE TIOCTOSHHO-
IO U IEPEMEHHOI0 TOKOB, MEHSJIACH TOJIBKO YacTOTa
umiynbea: Ha 50 u 90 It (4acToThl «HEaHAIBIETH-
YECKOI'0 pa3Ipa’KeHHs») COOTBETCTBEHHO. CeaHChbl
TPaHCKpPaHUAJIBHOTO 31eKTpoBo3aeiicTBusa (TOB)
B OIBITHBIX TPYyMIax MPOBOAWIHN OAWH pa3 B ACHb
1o 30 MUH B T€UEHHE TPEX JTHEU MOCJIe HAHECEHUS
KOXHBIX paH («iedeOHOe BO3/IEHCTBHEY).

B xone skcnepuMeHTaIbHOM IpoLeypsl 1M0-
JOTIBITHBIE )KMBOTHBIE OBIIIN 3a)UKCUPOBAHBI B
CIIeIMaJIbHBIX CTAHKaX, KOTOpble 00ecreunBaIn
UX €CTECTBEHHOE MOJIOKEHHE, YTOOBI M30eKaTh J1C-
koMpopra. Mcronp3oBancs reHepaTop UMITYIbCOB,
KOTOPBIN F€HEPHPOBAI KOHTPOIHUPYEMBIE TAPAMETPBI

TOKa U OBbIII CTAOMIN3UPOBAH MO HanpspkeHuo. [e-
HepaTop UMITYJIbCOB ObLT HACTPOCH Ha MOfIauy TOKa
ONpEEICHHBIX TapaMeTPOB, BKIIIOYAs CUIIY TOKa,
Y4acTOTY UMIYJIbCOB U JJIUTEIbHOCTh UMITYJILCOB,
0003HaueHHBIX BbIIIE. TOK MM0JaBajcs 4epe3 TOHKUE
UTOJIBYATHIE 3JIEKTPOIbI, UMIJITAHTUPOBAHHBIE TIOJ
KOXKY B OTPE/IeIIEHHBIX 00IaCTSIX TOJIOBBI dKHBOTHBIX
IIOCJIE MIPEIBAPUTENILHOIO BBICTPUraHMsI HiepcTH. B
700HY0 00JIaCTh W MO3aH YIIHBIX PAKOBHH ITO/I-
KOYXHO BBOJIMJIMCH IEKTPO/IbI.

C 1enbIo BBISICHEHHS! BO3MOYKHOCTH UCIIOJb-
30BaHUs TPAHCKPaAHUAIBHON AIIEKTPOCTUMYIISIIIN
JUTS TIOATOTOBKY KUBOTHBIX K OTIepaIiiy ObUIH TIPO-
BEJICHBI OIIBITHI C IByMs PEXHUMaMU BO3JEHCTBUSA: B
TEYEHUE TPEX HEW 10 HAHECEHUS paHbl ¥ TpeX THeH
1ocJie onepannu («IpopuIaKTHIECcKoe» U «ieyed-
Hoey JieiicTBre). bbuy co3nanbl yeTbipe rpynisl (1-51
u 2-a neuebHas; 1-a u 2-s1 npodunakTHueckas) 1mno
TSITh KPBIC B KO0, B 000uX citydasx mpuMeHsuics
Kak aHajbpreTuaeckuii (1-s medeOnas u 1-s mpodu-
JaKTU4eCcKas rPyIIbl), TaK U HEAHAJIbIeTHUECKUI
(2-51 neueOHas U 2-s1 MpodUIaKTHYCCKAsT TPYIIITHI)
PEKUMBI SJIEKTPOBO3ICHCTBUS 110 BBIIICOMHCAHHON
METOJMKE.

st co3manust MOAENH KOKHOM paHbl Y KPBIC
oz, o0Iei HEeMHTAISAIMOHHON aHecTe3uel («30-
aetun 100» — 0,4 MI/KT HHTPaMyCKYJISIPHO) C CO-
OJIF0OICHHEM MPABUJI ACENTUKH YAAISIN KOXKHBIN
JIOCKYT B 00J1aCTU CIIMHBI [uameTpoM 15+2 mm [2].
B nanpHeiieM )KUBOTHBIX COJIEPKaIU pa3AeIbHO
JUTSL IPEIOXpaHEHUsT OT B3aMMHOTO BBUTM3BIBAHUS
paHEeBOU MOBEPXHOCTH.

JIMHAMUKY 32)KUBJICHUS KOKHBIX PaH MPOBOIWIN
C MOMOUIBIO METO/1a TUIAHUMETPUH U OLIEHUBAIU
CpeHHE CPOKHU TOJTHOTO 3aKUBJICHHUS C MTOCIEIYI0-
el MareMaTn4yeckoit 06padoTkoii mo oOenpuHs-
TOW B OMOJIOTHH METOIMKE.

OnHOBPEMEHHO, IOMUMO OIMCAHHBIX BBIIIE
METOJMK, AJIs1 BBISIBJICHMS JIFOOBIX BUJIUMBIX U3MeE-
HEHUH B JBUraTelIbHON aKTUBHOCTH KMBOTHBIX,
UX PEaKIUU Ha CTUMYJIBL, JIJIs1 OLIEHKU WX OOLIEro
COCTOSTHMSI TIPOBOMIIM TIOBEICHYECKHIE HAOMIOICHUS
B TE€UEHUE IKCIIEPUMEHTA.

PE3VJIBTATHI HCCJENOBAHUI ¥ X
OBCYXJEHUE

W3ydenne BIusiHUS TPaHCKPaHUAIbHOMN IEKTPO-
CTUMYJISILIMY Ha 32)KUBJICHHE paH MPOBOAMIOCH Ha
KpBICaxX C UCIOIb30BaHUEM PA3IMYHbBIX TAPAMETPOB
TOKa: aHAJBIeTUYCCKUX M HealbreTu4ecKux. Pe-
3yJBTaThl HCCIIEI0BAHMS TIOKA3aJId, YTO UCIOIb30Ba-
HHE aHAJIbIeTUYECKUX ITapaMeTPOB TOKA C YaCTOTOMN
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70 'l IpUBOJMT K YCKOPEHUIO MPOLIECCa 3aKUBIICHUS
pan Ha 21 % B cpaBHeHMH ¢ KoHTposeM. Hao6opor,
BO3JICHCTBHE C HEAHAIBI€THUECKIMH JacToTamu (50

1 90 ') He oKa3bIBAI0 HUKAKOTO 3HAYMMOTO BIIHSI-
HUS Ha CKOPOCTH 3KUBJICHHSI paH Ha IPOTSHKEHUN
BCET0 CpOKa 3KcrepuMenTa (taom. 1).

Tabnuya 1

BiansiHHe TPAHCKPAHHATIBHOTIO 31eKTPHUYECKOr0 BO3AeiicTBUS
¢ pa3JHYHBIMHE NapaMeTPAMHU TOKA HA CPeIHUIH CPOK MOJHOTO 32:KMBJIEHUS PaH
The effect of transcranial electrical stimulation with different current parameters on the average time of com-
plete wound healing

YenoBust SKCIIEPUMEHTA
Tovima CpOK ITOJTHOTO 3a5KUB- [Iponent
py Yacrora, 'y Cuna nocrossHHOTO | CHiTa HMITYIBCHOTO NICHUS, JHH K KOHTPOJTEO
’ TOKa, MA TOKa, MA
KontponbHas - - - 21,3+0,61 100,0
1-s1 onBITHAS 70 0,8 0.4 16,8+0,26 79,8*
2-51 OIIBITHAS 50 0,8 0,4 21,84+0,52 102,2
3-51 omnpITHASA 90 0,8 0,4 21,44+0,54 100,0

* JlocroBepHOCTH pesynbrara (P < 0,05).

XapakTep paH y KUBOTHBIX, KOTOpPbIE ITOJBEP-
IIIUCh 3IEKTPOCTUMYJISILIUM ¢ yactotol 70 ', umenn
3HAUUTENbHOE OTIAMYHUE OT )KUBOTHBIX KOHTPOJILHON
IPYIIIBL: CTPYT TOHKUH, IPOCBEYUBAET PO30Bast MO-
BEPXHOCTb PaHbl, HEKHBIN. B cBOIO Ouepens, 01HO-
BPEMEHHO C PAaHEBOM KOHTPAKIIUEN OTMEYAETCS yCKO-
peHue mpolecca SNUTEIN3aluu paHeBoTo Aedekra
U, KaK CIIeJICTBHUE, PaHbIIIE IPOUCXOIUT OTTOPKEHUE
NEPBUYHOIO CTPYIA.

HauGonbiee yckopeHne 3aKUBJIEHUS KOXKHBIX
paH y KpbIC OTMEYaeTCs Ha 4—7 CyT mocie npoBese-
HUS JIe4eOHO-CTUMYITMPYIOIINX MPOoIenyp (dacTora
70 T'r). Y 5KMBOTHBIX KOHTPOJBHOU TPYIIIBI POCT
TEMIIa 3aKUBJICHUs HAOI0IaeTcsl CycTs Oonee -
TenbHOE Bpems, Ha 10—11 cyT. B To ke Bpems paHbl

100
50

B-8 CyTHM

4-8 CyTHH

B hoHTpoAs B 1-A OoNwTHAEA

y ’KHBOTHBIX, ITOJTYYaBIIUX 3JIEKTPOBO3ICHCTBUE
¢ «HeonTuManbHbIMUY yacTtoTaMu (50 u 90 I'n),
HOCHWJIA @HAJIOTUYHbIE XapaKTepHble 0COOCHHOCTH
B 3KMBJICHUU PaH Y KPbIC KOHTPOJIBHOM TPYIIIIHI:
rpyOBblii ¥ MJIOTHOCHACHHBIN C PaHEBBIM J1e(heKTOM
CTpYTI, TTO3/IHEE €r0 OTTOP)KEHUE U, KaK CIIEACTBUE,
3aMeJIeHHBIN nporiecc snuTenu3annd. [lomyqaercs,
YTO B IPYIIAX OINBITOB, [JI€ UCIOIb30BAIN YaCTOThI
IPsIMOYTOJBHBIX UMITYIbCOB 50 1 90 I'y (WacToThl
«pa3IpaskeHHs» ), KOTOPbIEC HE SBIAIOTCS ONTHMAb-
HBIMU JIJIS1 TIOJTyYeHUs aHaIbreTndeckoro sddexra,
3¢ (HeKTUBHOCTH 3a)KUBIICHUS paH ObLIa HIDKE, 9eM
IpU MapaMeTpax TOKa, JOCTUTAIOIINX aHAJbIeTH-
YECKUX MOKa3arenel (pUCyHoK).

12-cyem

B 2-a oNwiTHaR @ 3-A onNbITHaA

BinsHue TpaHCKpAaHHATBHOTO AIICKTPUYECKOTO BO3ACHCTBHS IIPU Pa3iIMYHBIX YACTOTAaX Ha CKOPOCTh
32)XKMBJICHUS KOKHBIX PaH, %o/CyT.

The effect of transcranial electrical stimulation at different frequencies on the rate of healing of skin wounds, %/day
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BecbMa xapakTepHbIM ObLIO U MOBEICHHUE KH-
BOTHBIX BO BpeMs MpoBeAeHus mpouenypsl. [Ipu
MPUMEHEHUHU K KPBICAM 3JEKTPOCTUMYJIISAIUU C
aHaJIBIeTHYECKIMU MTapaMeTpaMH TOKa (CIOCOOHOM
MOJABIATH OOJIEBbIE OLIYIICHUS ), HAOII0aeTCs s
XapaKTEepHBIX U3MEHEHUN B UX noBeAeHuu. JKu-
BOTHBIC YCITOKAMBAIOTCS, IPEKpallias CIOHTAHHYO
BoKanm3anuio (mucku). OHM CTAHOBATCS MaJIOTION-
BIDKHBIMU, TIPOSIBIISIE MUHUMAJIBHYIO aKTUBHOCTb.
Bo MHOTHX ciy4asx KpbIChl BHAJIAIOT B COCTOSIHHE,
HaNlOMUHAIOIIEe COH («CHOMOJO0OHOE» COCTOSHUE),
XapaKTepU3yHoIeecs: CHUKCHUEM JIBUTATSIbHOMN
AKTUBHOCTHU U PEAKIIUI Ha BHEITHUE Pa3IPasKUTEIIH.

[Tpu npekpaienny nogadu TOKa Ha IEKTPO-
JIbI KPBICHI Cpa3y e BO3BPAIIAIOTCSA K HCXOTHOMY
cocTosiHMI0. OHU CTAHOBSITCSl AKTUBHBIMU U TIOJI-
BIKHBIMH, TMBITAsSCh OCBOOOAUTHCS OT PUKCHPYIO-
IIETO YCTPOMCTBA, B KOTOPOE OHU TIOMEIICHBI JIJIs
MPOBE/ICHUS SKCTIEPUMEHTA. ITO CBHICTEIILCTBYET O
TOM, 9TO SPPEKT IMEKTPOCTUMYJIIIAN 00paTUM U HEe
TPUBOINT K JJTUTEILHBIM H3MEHEHHUSM B ITOBEICHUT
JKUBOTHBIX [13].

DNEeKTPOCTUMYIISALIUS C AaHAIBI€THYECKUMH T1a-
paMeTpamMu TOKa, CriocoOHas TOIaBIISITh OOJICBBIC
OILYIIEHUsI, ITUPOKO HUCIIOJIb3YETCS B UCCIICIOBA-
HUSX Helipodusnonoruu 60m 1 pa3paboTke HOBBIX
MeTonoB 00e300auBanus [16—18, 23]. MexaHusm
NEWCTBHS TaKOH JIEKTPOCTUMYJIISAIINU CBA3aH C

aKTHBalMel HeHPOHOB, KOTOPbIE BBICBOOOXKAAIOT
SHJIOTEHHBIE 00€300JIMBAOIINE BEIIECTBA, TAKUE
KaK SHIOPGUHBI U SHKe(aNHbBl. DTH BEIIECTBa
B3aUMOJICHCTBYIOT C OMMOMIHBIMU PeIeNTOpaMu
B LICHTPAJIbLHON HEPBHOW CUCTEME, YTO MIPUBOIUT
K TIOJIaBJICHUIO OOJIEBBIX CUTHAIOB M YMEHbBILICHUIO
OoneBbIx omrymienu [7, 19, 29].

Kpome Toro, 31eKTpOCTUMYIISIIHSL C aHAJIbIe-
TUYECKUMH MapaMeTpaMy TOKa MOXKET BIUAThH Ha
paznuyHble (GU3HOTOTHIECKHE MPOLECCHI, CBSI3aHHBIC
¢ 00JIBIO U CTPECCOM, BKJIHOUAsi CHHYKEHHE YacTOThI
CepIIEYHBIX COKpAILICHUI, apTepUaTbHOTO JaBICHUS U
YPOBHSI KOpTH30J1a (TOpMOHA cTpecca). ITh 3P PeKThI
MOTYT YCHJIMBATh 00€300IMBAatOIIee ICHCTBHE IICK-
TPOCTUMYIISALIUH U YAy4IIaTh o0I1ee caMOqyBCTBHE
YKUBOTHBIX, 0COOCHHO MPH MaTOJOTHH.

[Ipu ucnonszoBanum xe yactoT 50 u 90 I'g
MOBE/ICHNE )KUBOTHBIX OBLJIO MHBIM: B MpOIECCE
BO3JICHCTBUS JKUBOTHBIE B KJIETKAX OCTABAINCH Oec-
MOKOWHBIMH, COXPAHSJINCH CIIOHTAHHBIE TOJIOCOBBIE
U JIBUTATEIIbHBIEC OTBETHBIC PEAKIIUH.

B crienmanbHpIX 9KCIEPUMEHTAX 110 U3yUYCHUIO
7e4eOHOro ¥ MPOPHIAKTHYESCKOTO BIMSHHS HA PaHe-
BYIO KOHTPAKI[HIO OBLIO YCTaHOBIICHO, YTO YCKOPEHHE
3)KUBJICHUS] OTMEYAJIOCh BCETIA MTPH aHAJIbI€THYE-
CKOM M HUKOT/IA TIPY HEaHAJbIeTHUYECKOM PEKUME
TPAHCKPAHUATLHOTO AJIEKTPOBO3ICHCTBHS (TA0M. 2).

Tabnuya 2

BinsiHue TpaHCKPAHUATBHBIX YIEKTPHYCCKUX BO3ICHCTBHI MPH PA3THYHBIX CIOCO0AX MPUMEHEHHS
HA JUHAMMKY MOJHOTO 32:KHBJICHHUSA PaH
The influence of transcranial electrical stimulation with different methods of application
on the dynamics of complete wound healing

Cpennuii TuameTp paH, MM Cpok moHOTO TTpouenT
I'pynna 3a)KUBJICHUS,
4-e cyT 8-e cyT 12-e cyT 16-e cyt o K KOHTPOJIO
KontponpHas 10,9+0,3 9,9+0,4 5,2+0,4 2,240,2 20,4+0,6 100
1-s mpodumakTHYCCKast 9,6+0,3 7,5+0,3 2,34+0,5 0,5+0,3 16,1+0,8 79%*
2-s1 IpoHIaKTHYCCKAs 10,8+0,2 9,8+0,3 5,7+0,6 2,0+0,4 20,3+0,6 100
1-s1 meueOHas 10,1+0,4 8,2+0,5 3,6+0,3 0,8+0,3 17,3£0,9 83*
2-s1 nevueOHast 12,4+0,3 10,1+0,4 5,4+0,3 2,1+0,3 20,8+0,6 102

* loctoBepHOCTH pe3ynbrara (P < 0,05).

IIpouecc 3aKUBIEHUS U COKpAIEHUE CPOKOB
pereHepanyu Obl1 0COOCHHO BBIPAXEH Y AKUBOTHBIX
C «IpO(UTAKTUUECKUM» IPOBEACHUEM IIPOLIENYP
TPaHCKPAaHUAJIBHOMU AIEKTPOCTUMYISUH. B «11po-
GbunakTU4YeCcKO IpyIIe y )KUBOTHBIX U3MEHEHUE
pa3MepoB paH 3HAYUTEIBHO OINEPEkKano TAKOBOE
Y KpBIC € «JIe4eOHBIM» BO3ACUCTBUEM. YKe Ha 4-¢
CyT pa3HHULA B IIJIOIIAAU PaH MEXKAY ONBITHBIMU

TPyNIIaMU U KOHTPOJIEM CTAaTHCTHYECKH JOCTOBEPHA
u coctasiser 12 %, B To BpeMsl Kak «JieueOHoe»
BO3/ICHCTBHE JIUIIb K 8-M CyT IIPUBOAUT K TAKOU 7K€
paHeBOil KOHTpakuuu. PaHHss paHeBast KOHTpaK-
IIUs1, CBSI3aHHAS ¢ OoJiee paHHUM (POPMHPOBAHUEM
TPaHyJSIHMOHHON TKaHU, TPUBOIUT K COKPALIEHUIO
CPOKOB ITOJTHOTO 3a)KMBIJICHUS paHbl. Eciiu B rpy1-
e ¢ «1e4eOHbIM» IPUMEHEHHEM JJIEKTPUYECKOTO
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BO3JEHCTBUS COKpAILICHNE CPOKA ITOJTHOTO 3aKUBJIE-
HUS PaH COCTaBWIIO B cpeiHeM 3,4 JIHS, TO Y KPBIC C
«mpo(UITAKTHIECKUMY €T TpuMeHeHneM — 4,1 1,
yT0 paBHO 17 1 21 % COOTBETCTBEHHO.

[TomyueHHbIE TaHHBIE CBUACTEIBLCTBYIOT O TOM,
YTO TPAaHCKpPaHHUAIbHbIE AEKTPHUECKUE BO3AECHCTBUSA
CIIOCOOCTBYIOT YCKOPEHHUIO PETEHEPAIU PaH Yy K-
BOTHBIX. Kak Ham mpencraBisercs, OJy4YeHHbIE
pe3yNbTaThl He OCTaBIISIOT COMHEHUN B TOM, YTO
(U3HOTEPANeBTUYECKHI CIIOCOO BO3ICHCTBHS HA
OpraHu3M — TPAHCKPAHUATbHAS AIEKTPOCTUMYJIISILIUS
MOMHUMO LIEHTPAJIBHBIX CTPYKTYp BecbMa 3((EeKTHUB-
HO BJIMAET Ha QYHKIUIO TepU(eprUIeCKuX CUCTEM.

TpanckpaHHanbHAast ITEKTPOCTUMYIIALUS 1aET
HE TOJIKO aHAIIBTEeTUUECKHH, HO U ApyTHUe 3()(PeKTHl,
NpUYEM M TOTIa BO3/ICHCTBHE TOKOM C ONITHMAITbHBI-
MU [IapaMeTpaMH UMEET MIEPBOCTENICHHOE 3HAUCHUE
[1, 12]. HauGonburyto 3¢ heKTUBHOCTD MOKa3aln
napaMeTphl AMEKTPUIECKOTO pa3paskeHus, BbI3bIBA-
OIIME aHAJIbreTHYeCKHi PPEKT. AKTUBAIINS SHIOP-
(UHHBIX CTPYKTYP aHTUHOIUIIETITUBHOW CUCTEMBI
SIBJIICTCS OTHMM M3 MEXaHH3MOB, CIIOCOOCTBYIOIINX
pa3BUTHIO aHANIbreTH4eckoro 3¢ddexra mpu Tpanc-
KpaHHaJIbHOM 3JIEKTPOBO3AeUCTBUH. [laHHbIH crioco0
paspaxkeHHs BbI3bIBAJ CYIIECTBEHHOE YBEINUCHHE
B-sHMOpdrHA B TUKBOPE U B KPOBH Y KHUBOTHBIX. ITO
00CTOSITETHCTBO, HECOMHEHHO, CBUICTEILCTBYET B
TIOJTB3Y TIPEJICTABIEHHS O BaYKHOW POJIM OTIMOUIHBIX
MENTHI0B B MEXaHU3MaX perapalyy 1 NOoIep KaHus
CTPYKTYPHOI'O TOMeOocTa3a opranusma [3, 9].

Bce 3TH akThl COOTBETCTBYIOT OOIIETIPUHSATHIM
KPUTEPUSIM, KOTOPbIE TPUHUMAIOTCS KaK JOKa3aTelb-
CTBa y4acCTHUsl OMMOUTHBIX MENTHAOB B dPdeKrTax
ctumyisinuu AHC. Bee addexrsr TOC no mexa-
HU3MY MOXKHO YCJIOBHO Pa3/IeNIUTh Ha ICHTPAJIbHEIC,
nepudeprueckue 1 KOMOMHUPOBAHHBIE (CMEIIaH-
Hbie). [Ipu 5TOM BMeeTCst B BUY, YTO LIEHTPAJIb-
HbIe (D PEKTHI CBA3aHBI C BIUSHUEM yCHUICHHOTO
BBIJICJICHUS U IEHCTBUS SHIOP(HUHOB, CEPOTOHNHA
Y, BO3MOXHO, IPYTUX OMOJIOTHYECKU aKTUBHBIX
BEILIECTB HEMOCPEICTBEHHO HA CTPYKTYPhI MO3Ta,
a nepudepuueckue — ¢ 1elcTBUEM HI0P(PHUHOB,
MOCTYMUBIIUX B KPOBb. CIIeyeT OMYEPKHYTh, YTO
B popmupoBannu dpdextoB TOC, ocobeHHO TIe-
pudepuuecKux, KitoueBas (Ui TPUTTEPHAs ) POIb
B-oHIOPPUHOB U IPYTUX OMUOUIHBIX MENTHIOB
HecoMHeHHa. KpomMe Toro, CyIiecTBeHHYO pojb B
pereHepaTuBHO-BOCCTAaHOBUTEIBHBIX MPOIECCax
MMOKPOBHOM TKaHW MOXET OKa3bIBaTh HOPMAJIH3Y-
foliee JeicTBUE OMUOUI0B Ha MUKPOLIUPKYIISAIIUIO
1 TUMQOTOK B MECTE KOKHOTO J1e(heKTa.

BaxxHo oTMeTHUTB, UTO JIe4eOHOE eiicTBHE Ha-
011:071710Ch TOJIBKO B HauaJIbHOH (pa3e mpouecca pe-

naparuy, 4To MPUBOIMUIIO K YCKOPEHHOMY 3a)KHBJIC-
HHIO PaH B 3TOT BPEMEHHOH NEPHOJ C YMEHBIIIEHHEM
00IIMX CPOKOB pereHepanuu aedexra. ITH JaHHbIE
MOKa3bIBaIOT, 4T0 TOC B aHABIeTUYECKOM PEKUME
OKa3bIBaCT KOMIUIEKCHOE JIeueOHOe BO3ICHCTBHE.
[Ipupona nanuoro sineHus TpelyeT eimie 6osee
[TyOOKOTO U3yUYEHUsI, HO yXKE ceiiuac MOXKHO KOH-
CTaTHPOBaTh (haKT HATMYUS Y KUBOTHBIX OTBETHBIX
HEWPOXMMUYIECKUX MEXaHH3MOB, HAIIPABICHHBIX Ha
pereHepaTuBHO-BOCCTaHOBUTEIbHbBIE BOSMOKHOCTH
OpraHu3Ma MoJ HeMHBAa3UBHBIM JICHCTBUEM TPAHCKpa-
HHUAJIBHOM 2J1eKTpOaHaNIBIe3UH (IEKTPOCTUMYJISIINH)
[4, 11, 14, 18, 20, 22, 27].

BbIBO/IbI

1. TTonTBeprxaaeTCs MpeCTaBICHUE O TOM, YTO
B OpraHu3Me CyIIECTBYET YHUKAJIbHBIA MEXaHU3M
BOCCTAaHOBUTEIIHHBIX MPOIECCOB, 3HAUUTEIbHYIO
POJIb B KOTOPBIX UTPAIOT OMUOUIACPTHUECCKHIE aH-
TUHOLMIIETITUBHBIE CTPYKTYPBI TOJIOBHOTO MO3Ta,
KOTOpBIE, B CBOIO 0Y€PE/ib, CYIIECTBEHHO BIHSIOT Ha
NPOLECCHI MOAJIEPIKAHUS CTPYKTYPHOTO TOMEOCTa3a.

2. O4eHb MIUPOKHUE NMOKA3aHUSI K PUMEHEHUIO
JTAHHOM METOJIUKHU, NPU HATUYUH OTPAHUYEHHOTO
Kpyra IpOTHUBOIIOKA3aHUM, SIBISIIOTCSI €CTECTBEH-
HBIM OTpPa)XCHHEM OCHOBHOTO CBOWCTBA JIAHHOTO
peXrMa TpaHCKPaHUATBHOHN 3JIEKTPOCTUMYIISINN
(AMeKTpoaHaIbIre3un) — CIIOCOOHOCTH aKTHBUPOBATh
3amuTHbIe Mexanu3Mbl AHC, koTopsie o6magaior
OOJIBIIUM CIIEKTPOM FOMEOCTATUYECKUX IPPEKTOB.

3. 'oMmeocTarnyeckast HalpaBICHHOCTb IEHCTBUS
TPAHCKPAHUAIBHON 3JIEKTPOCTUMYJISLIMN TPOSBIIS-
€TCsl B TIOJIHOM Mepe MpHU HAPYLICHUAX PeryIsauu
(yHKIMI CHCTEM U OPraHOB, HE U3MEHSISI HOPMAIILHO
TEKyIlIHEe IPOLECCHI.

4. IIpocToTa 1 JOCTYITHOCTh METO/IA, IPaKTUYe-
CKO€ OTCYTCTBHE OCIIOKHEHHUI W TIPOTHBOTIOKA3aHU I
JIETAI0T 11eJIECO00Pa3HBIM €T0 MIMPOKOE UCTIONB30Ba-
HHE B 9KCIIEPUMEHTAIbHO-KIIMHUYECKON MPAKTHKE.

5. Crioco6 TpaHCKpaHUAIBbHOW 3JEKTPOCTUMY-
JSIUK (ANEKTpoaHaIbIe311) Leecoo0pa3Ho mpume-
HSITh, KAK XUMUYECKH YUCTBIH, B SKCIIEPUMEHTAIIb-
HOW BeTepuHapuu (MeIUIMHE) Ha OMOIOTHIECKUX
00BEKTax C 1eJIbI0 HUBEIMPOBAHUS B OPTaHU3ME
NPHUCYTCTBUS JIEKAPCTBEHHBIX BEIIECTB U MPOTYKTOB
ux 6uorpanchopMaryu.

6. 13-3a mpoCTOTHI, JOCTYITHOCTH U OTCYTCTBUS
NOCIIeICHCTBYS, TPAHCKPAHUAIBHYIO JIEKTPOCTHMY -
JSIIUIO (3JIEKTPOaHAIbI€3HI0) HEOOXOIMMO UCTIONb-
30BaTh B KCIEPUMEHTAIBHON BeTepUHApUH (MEaU-
[WHE) IPU MOACIMPOBAHUH M U3yUCHUS TCUCHHS
Pa3IMYHBIX TATOJIOTUH y 1a00PATOPHBIX KUBOTHBIX.
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7. Ctumynupyloliee AeiicTBUE TPAaHCKpaHU-  BETEPUHAPHON MPAKTHUKE JJISi COKpAIEHUS] CPOKOB

QJIHOH ANIEKTPOAHATIbIe3UH Ha peMapaTHBHBIC TPO-  (YHKIHMOHAIBHON peadHInuTalny.
LIECCHI Y )KMBOTHBIX HEOOXOIMMO HCIIOJIb30BaTh B
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BJIUSHUE CPOKOB XPAHEHUS UHKYBAIITMOHHOTI'O SANIIA
HA BbIBO/J MOJIOJHAKA KPOCCA XAUCEKC BPAYH

10.B. Uenymranosa, 20.H. [launna, *H.A. MapkoBa
Ypanvckuii 2ocydapecmeennnlii azpaphulii ynueepcumem, Examepunbype, Poccus
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Jas nurupoBanus: Yenywmanosa O.B., [lauuna O.H., Mapkosa H.A. BnusiHue cpoKoB XpaHEHHs] HHKYOAI[H-
OHHOTO siiilla Ha BBIBOJ MOJIOJIHSIKA Kpocca xaiceke OpayH // Bectauk HI'AY (HoBocuOupckuii rocynapcTBeHHbIH
arpapusiii yauBepcuter). — 2025. — Ne 1(74). — C. 225-235. — DOI 10.31677/2072-6724-2025-74-1-225-235.

KiaroueBrnle ciioBa: TEXHOJIOI'MA, XpaHCHUC, I/IHKyﬁaHI/Iﬂ, BBIBOAUMOCTD, OHOJIOTMYECKUI KOHTPOJIb, BbIBOA LIbI-
ILIAT, CHJIa BJIMSAHUA.

Pedepar. Axmyanshocmes nacmosweii pabomvl 3aKIOHACMCs 8 MOM, 4O MEXHUYeCKas OCHAUWEHHOCHIb
COBDEMEHHBIX UHKYOAMOPOs He 0aem 2apanmuu CMOnpoYeHmHO20 6bl600a yvinism. B cessu ¢ oannviv ¢hax-
MOM B03HUKILA HEOOXOOUMOCHb COBEPUIEHCMBOBANUSL U COONIOO0EHUS. PENCUMO8 NPEObIHKYOAYUOHHO20 XPAHEHUs
sauy. Bvlno usyueno iusHue Cpokoe XpaneHusi UHKYOayuoOHHbIX siuy Ha 66600 yviniam. Obvbekmom ucciedosa-
HUSL CIYHCUTIO UHKYOAYUOHHOE AUYO OM KYp SAUYHO20 HANPAGIeHusi Kpocca xaiiceke opayh 6 go3pacme 35 neoeno.
Huxybayuonnvie siiya xpanunu 6 kamepe xpanenus npu memnepamype om 12 0o 21°C u omuocumenvHoil 61axiCHO-
cmu om 75 00 85 % mynvim KOHYOM 86epX, 8 3A8UCUMOCTNU OM CPOKA XpaHeHUs, Ho He bonee 15 Oneil. Texnonozus
UHKYOayUU BLINOTHALACL 8 NOMOYHOM pedicume, 8 NOCIE008aMENIbHOCHU CEX MEXHONO2UHECKUX Onepayuti om
NONYYeHUs UHKYOAYUOHHO20 SEiya 00 peanuszayuu CYmoyHo20 MONOOHSKA, C UCNONb308AHUEM UHKYOAmMopoe Ois
UHKYOayuu U 861600 MONOOHSIKA NPU COONIOOEHUU NAPAMEMPOE MUKPOKIUMAMA 8 NOMEWeHUsIX UHKYOamopusi u
PeACUMO8 UHKYOayuu mexnHonocuieckum Hopmam. Pesynomamor uccnedosanus noxkazanu, 4mo cpoxk XpameHust u-
KYOAyuOHHO20 AUYA OKA3A GIUAHUE HA XUMUYECKUE NOKA3amenu Kaiecmea siya: npu YeenudeHuy pemMenu Xpa-
HeHUsi O0CMOBEPHO YEETUHUBANIOCH KUCIOMHOe YUCIo 6 jcenmie, pH 6enxka u dcenmia, chudicanocs cooepcanue
KapomuHoudos. buonozuueckuii konmponv unkybayuu u 661600 MONOOHAKA NOKA3AAYU GIUSHUE CPOKA XPAHEHUs
UHKYOAYUOHHO20 AUYA HA 861600 CYMOUYHO20 MONOOHAKA. AUYo, Xpanusuteecst om 5 00 10 Ouetl, obecnewuno max-
cumanvuslil 861600 Monoousaxa 88,1 % u maxcumanbHoe Koauvyecmeo KOHOUyuoHuwix Kypouex — 42,4 % . Jlanuvie
IKOHOMUHECKOU I hexmueHocmu makice ROKA3AIU MAKCUMATbHOE NOLYHeHUe NPUOBLIU OM NPOOAdICU CYMOYHBIX
KYPOU€K, NONYYEHHBIX U3 UHKYOAYUOHHBIX suYy, Xpanuguuxcs om 5 0o 10 cym.

INFLUENCE OF HATCHING EGG STORAGE TIME ON HATCHING OF YOUNG

CALVES OF THE CHASEX BRAUN CROSS

'0.V. Chepushtanova, 20.N. Pachina, 2N.A. Markova
1Ural State Agrarian University, Yekaterinburg, Russia
’Breeding poultry breeder «Sverdlovsky», Barannikova village, Sverdlovsk region, Russia

E-mail: zooingineering@yandex.ru

Keywords: embryo development, incubation egg, technology, storage, terms and storage modes, incubation,
hatchability, egg quality, biological control.

Abstract. The technical equipment of modern incubators does not guarantee one hundred percent hatching of
chickens. In connection with this fact, there was a need to improve and comply with the regimes of pre-incubation
storage of eggs. The influence of incubation egg storage periods on the hatching of chicks was studied. The object
of the study was an incubation egg from meat-egg chickens of the Haysex Brown cross at the age of 35 weeks.
Incubation eggs were stored in a storage chamber at a temperature from 12 to 21 °C and relative humidity from
75 to 85 % with the blunt end up, depending on the shelf life, but no more than 15 days. The incubation technology
was carried out in a flow-through mode, in the sequence of all technological operations from the production of an
incubation egg to the sale of daily young, using incubators for incubation and hatching of young animals, while
observing the parameters of the microclimate in the premises of the hatchery and incubation modes according to
technological standards. The results of the study showed that the shelf life of the incubation egg had an impact
on the physico-chemical qualities of the egg: with an increase in the storage time, the acid number in the yolk
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increased, the pH of the protein and yolk, the vitamin A content and the carotenoid content decreased. Biological
control of incubation and hatchling showed the effect of the incubation egg shelf life on the hatch of daily young: an
egg stored from 5 to 10 days provided the maximum hatchling of 88.1 % and the maximum number of conditioned
chickens 42.4 %. The economic efficiency data also showed the maximum profit from the sale of daily chickens

obtained from incubation eggs stored from 5 to 10 days.

BonbiinHCTBO pekoMeH 1AM 10 XpaHEHUIO SIULL
OobuIM caenansl enie B 1980-€ IT., Korga B OCHOBE
JIeXaJ MPUHITUI CO3/IaHUsl €CTECTBEHHBIX YCIOBHMA
XpaHeHUsI. DTOT MPUHIIUII JIET B OCHOBY COBPEMEH-
HBIX OJIHO- U MHOTOCTYII€HYAThIX MHKYOaTOPOB.
[Iponiecc xpaHeHus U1 epes MHKyOaruel — HeoO-
XOIMMBIN TEXHOJIOTUYECKUN ATal psifa Mocie10Ba-
TEJILHO BBITIONHSAEMBIX OTIEPAITHid, OTHAKO N3BECTHBI
HE BCe (U3HNOJIIOTUIECCKUE ACTICKTHI, ITO3BOJIIONINE
MHUHAMH3HPOBATH PUCK THOEIN SMOPHOHOB BO BpeMsi
xpanenus [1-3].

Jnst Toro, uT06B1 000CHOBATH BIMSHHUE CPOKOB
XpaHEeHUs1 HHKYOaIIMOHHOTO SIHIa Ha BEIBOAUMOCTb,
Heo0XoarMMo pa3o0parkest ¢ GU3HONIOTHEH SHTIA OT
OBYJISILIM JI0 CHECEHUS.

B cxopoMm BpemeHu mociie Hadaia OBYISIIIUU
B BOPOHKE SIi11€BO/Ia OIIOAOTBOPSAETCS SUIIEKIET-
ka. Uepes 5 4 nocine omiogoTBOPEHHs] HAYMHAETCS
NIepBOE JCJIICHHUE 3UTOThI, KOTOPOE MPOI0JKACTCS
11 4. B nmeHTpanbpHOii 30He 3apopIima GOPMUAPYIOTCS
BEPTUKAJIBbHBIC OOPO3IbI, TJIC IPOUCXOIAT ITEPBHIE 5
nenennii. HaunHaet hopMHupoOBaTHCs TI013apOIbIIIe-
Bas MOJIOCTh, B X0OJI€ KOTOPOI )KEITOK OTAEISIETCS OT
LEHTPaJIbHBIX KJIETOK 3apObIIlia TOPU30HTATbHBIMU
6opo3namu. B Teuenue cienyromux 11 1 ropuson-
TalbHOE W BEPTUKAIBHOE JICJICHUE YepeayeTcs, B
pe3yJibTare 4ero B BepXHEH 4acTy KenTka oopaszyercst
JIICK ITUTOTIa3Mbl. CIIETyIOIINAM STAIoOM, JUTSITAMCS
8-9 4, B HWKHEW yacTu O61acTomMepsl GOpMUPYETCS
Mpo3payHasi 3apoblilieBasi 30Ha, JUaMeTp KOTOPOr
OyIIeT TOJIBKO YBEIIMYUBATHCS, YTO TOBOPHUT O TOM,
YTO KJIETKU OJIACTOIMICKA CTAIKHBAIOTCS C KIICTKAMHU
TIO/[3aPOIBIIIEBOM MOIOCTH, 00pasys rumodmnact [4, 5].

Ha stane oOpa3zoBanus runo6iacTa, Kak mpa-
BUJIO, SIHIIO CHECEHO U UMEET B CBOEM COCTaBE
oTpeieJIEHHOE KOJIMYECTBO KJIETOK. B HOpMme M-
6puoH coctout u3 40—60 ThIC. MOpPOTOTHYECKH
HennphepeHINPOBAHHBIX ITIOPUITOTEHTHBIX KIle-
TOK, OJTHAKO BIIMSTHAE HEKOTOPHIX (DaKTOPOB MOXKET
BBI3BAaTh U3MCHCHHE X YHCICHHOCTH [6]. MHOrUMU
UCCIIEA0BAHUSIMU ObUIO YCTAHOBJIEHO BIMSHHUE TAaKUX
(hakTOpOB, KaK:

1. Bo3pact craga. Ha pa3zsutue kinetok sMmOpro-
Ha NP CHECEHUH ST BIHSIET BO3PACT CTa/Ia: JIyd-
1iee pa3BUTHE KJIETOK OBLIIO 3aMEYEHO y B3POCIIOro
CTajia o CPaBHEHHUIO C MOJIOABIM [6, 7].

2. KuBas macca ntull. bpuio Joka3aHo BIUSIHUE
MAaccChl TeJla Ha pa3BUTUE SMOPHOHA: NTHIIBI C YBE-

JIMYEHHOM JKUBOW MacCOi CHOCHIIH SiIa ¢ HanboJee
Pa3BUTHIMU SMOPHUOHAMH TI0 CPABHEHUIO C MITUIIAMHU
MEHBIIICH KUBOI Maccoi [8].

3. OuepennocTs surl B knagke. OnpeaeneHo,
YTO Ha CTAJIUI0 PA3BUTHS KIETOK SMOPHOHA BIHSICT
OYEPETHOCTD SUI] B KJIETKE: MOMEHT OT OBYJISAIIAH JIO
CHECEHHUS siila YacTo YUIMHACTCS B IUTaHE BPEMEHHU
MPOXOXKAEHUS SWIa MO ANIEBOAY, YTO BIUSAET HA
pa3BUTHE SMOPHOHOB MEPBBIX, CPSAHUX U TOCTIE]I-
HUX U1 B KJIaJKe. DMOPHOHBI MTEPBBIX U IMOCISTHUX
SIMI] UMCIOT O0JIee BBICOKOE Pa3BUTHE B CPABHCHHUH
C AillaMu, CHECEHHBIMU B cepeauHe [9].

4. Tun rae3n. Sita, cHeCeHHBIEC B THE3/a C aBTO-
MaTHYECKUM SIHIIecOOpOM, 3a4aCTyIO OKa3bIBAIOTCS
Ha OoJsiee mo3aHel cTaauu pa3BuTus [5]. 910 00y-
CJIOBJICHO TE€M, 4TO siIa OBICTPEE OCTHIBAIOT MOCIIE
CHECEHMUSI, UTO, B CBOIO OUYepelb, PUOCTAHABIUBACT
pa3BUTHE SMOPHOHA TI0 CPABHEHHUIO C TEMH THE3IAMH,
T7Ie MPUCYTCTBYET KypHlla WIH MaTepruall KOTOPBIX
00na1aeT TCIION30JIAIIMOHHBIMU CBOMCTBAMH, YTO
MO3BOJISICT COXPAHHUTD TEIUIO TUTEILHOE BPEMSI.

[Tocne cHecenus siIa HAYMHAKOTCS 3aKOHOME-
HBIC M HEOTBPATUMBIE MPOLIECChI CTAPEHMSI, KOTOPHIC
HEBO3MO)KHO OCTAHOBUTD. JlaHHBIE TPOIIECCHI MOKHO
TOJIBKO 3aMEJJTUTh, YTO IMO3BOJISIET COBPEMEHHOMN
TEXHOJIOTUHM HHKYOAIIMY HAKOITUTE OOJIBIIYIO TAPTHIO
SIAILL ¥ TIOJTYYUTh OJJHOBO3pacTHOM MonofHsK [1, 10].

HecMoTps Ha BO3pOCIITY O TEXHUYIECKYIO OCHA-
IIEHHOCTh COBPEMEHHBIX HHKY0ATOPOB, CYIIECTBYET
HECKOJIBKO OCHOBHBIX ITMKOB THOETN SMOPHUOHOB
[11]. 3-3a 30O (hakTa BO3HUKIA HEOOXOAHUMOCTh
COBEPIIIEHCTBOBAThH M COOITIONATH PEKUMBI TIPEIBIH-
KyOalMoOHHOTO XpaHeHUs sSull. B cBsi3u ¢ 3THM pa-
0oTa mpuoOpeTaeT akTyaabHOE 3HAYCHUE U TPpeOyeT
yOOKOTO M3YUYEeHHUSI.

Lenbto HacTosieit paboThI SBISIIOCH YCTAHOB-
JICHHUE BIUSHUS CPOKOB XPaHEHUS! MHKYOAIIMOHHBIX
SIMI] Ha BBIBOJI CYTOYHBIX IBITUIAT KPOCCa XaCeKe
OpayH.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUH

HccnenoBanue ObIIO MPOBEACHO B YCIOBHSIX
00O I[InemeHHOI NTULIEBOAYECKUIN PETIPOTYKTOP
«CBepaJIOBCKUI» — CEJIEKIIMOHHO-T€HETHYE CKO-
O IIEHTpa 10 pa3BeleHnus Kpocca Xaiceke OpayH.
OOBEKTOM HCCIICIOBAHUS CITY>KHIIO MHKYOAITMOHHOE
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SIALO OT Kyp SIMYHOTO HAIPABJIEHUS Kpocca Xalceke
OpayH B Bo3pacTte 35 Heselnb cO CPOKOM XPaHEHHS
ot 1 mo 15 gueit. Marepuanamu 71 UCCIeI0BaHUS
CITy’KMJIa OTYETHAsI JOKYMEHTALUS [IeXa HHKYOaluu
Y HayYHO-IIPOU3BO/ICTBEHHBIE UCCIIEIOBAHUS.

AHanu3 TEXHOJOTMYECKUX MPOLIECCOB MTPOBO-
JIJIM HA OCHOBAHUM M3YUYE€HUS MIPUHITON CXEMBI
TEXHOJIOTHYECKHX MpolieccoB HHKyOaruu. [lapame-
TPbl MUKPOKJINMATa U3y4yaJld C IOMOIBIO YCTAaHOB-
JICHHOTO MpuO0pa, peryIupyromero aBToMaTn4ecku
MHUKPOKJIUMAT, HEHTPATU30BaHHON IPOrPaMMbl KOH-
TpoJis ¥ ynpasineHus uakyoamuu SCKIFW.

Pexxum xpaHeHMs] HHKYyOaIMOHHOIO sSila 1
MPOIECCOB MHKYOAINH N3y4YaJld HA OCHOBAaHUH
(akTHYECKUX apaMeTPOB MUKPOKINMATa B MHKY-
Oaropax. M3ydenue noka3sareieii MHKyOaruu sia ¢
pa3IMYHBIMUA CPOKAMU XPaHEHHUsI U KaYeCTBO CyTOY-
HOT'0 MOJIOAHSAKA IPOBOAWIIOCH HA OCHOBE PACUETOB.
KauecTBO MHKYOAlIMOHHOTO SIiIa ONpeNessuIx 110
MOP(OJIOrHYECKUM U XUMUUECKHUM TTOKA3aTeIIsIM.

Mopdonmornueckne nmoxasaresy Ka4ecTBa ULl

1. Macca sifria. I maBHBIN OKa3areb KauecTBa,
OIpe/IeNAeMblil TyTeM MHAMBU/IYaTbHOTO B3BEIINBA-
HHS Ha TaOOPATOPHBIX BECaX BMECTE CO CKOPITYTION [2].

2. IIpounocts cxopirynsl. I[lokazareins, Hanpsi-
MYIO CBS3aHHBIN ¢ MEXaHWUYECKUM BO3JEHCTBHEM HA
SIII0 ¥ €r0 CONPOTUBIICHUEM B OTBET Ha BHEIIHHE
(haKTOpBI, OT KOTOPOTO 3aBUCHUT CTEIEHb MOBpe-
KIEHHOCTH.

3. TonuuHa ckopiynsl. [lokaszarens, uamepsie-
MBIl MUKpOoMeTpoM. M3MepeHne mpoBOAST B TpeX
qacTax fAiIa, a 3aTeM OepyT cpeliHee 3HaueHHE.

4. CootHomeHue Oenka K >xentky. [lokazarens
HaIpsAMYIO CBSI3aH C IPOLIEHTHBIM CO/IepKaHUEM
BOJBI B IHIIE.

5. Breicora Oenka. Iloka3arens, HEOOXOIMMBII
IS oTpeniesieHus equHUIbl Xay. Ee namepsior ¢
IIOMOIIBI0 MUKPOMETPA, YKPEIIJIEHHOTO Ha KPOH-
LITeHHE, KOTOPBI YCTAaHOBJIEH HA CTOJIUKE C PEry-
JIUPYEMbIM YPOBHEM MTOBEPXHOCTH.

6. Equnune Xay. [lokazarens, onpeaenstonumi
KadecTBO Oenka. Sito pa3onBaeTcs, U Ha IIIOCKOE
CTEKJIO BBIJIMBAETCS €r0 CONEPKUMOE, MOCIIE YEro
BBICOTOMEPOM Ha paccTostauu 10 MM OT JKenTKa u3-
MepsieTCsl BbICOTa CTOSTHUS Oenka [12—15].

W3 xumuueckux nokasaresaei onpeaessim:

1. KucnoTHOE 4ucio KenTKa — 3TO KOJIMYECTBO
MUJUTUTPAMMOB €/IKOTO KaJlusi, HEOOXO0IUMOE st
HEeWTpaIM3aIy CBOOOIHBIX KUPHBIX KUCIIOT, COZIEp-
KalMxces B 1 T McciieyeMbIX JIMIUI0B, BEIPAKaeTCs
B Mr KOH/r. OnipenensieTcst TATPUYIECKUM METOIOM
C BU3yaJIbHOW MHAUKALIUEH.

2. Bomopoansriii mokasarens (pH) 6emnka u sxern-
TKa. ITokazareins, onpenensoniuil KUCIOTHOCTD CO-
JEP’)KUMOTO STAIIA, UCTIONIB3YEeTCs HOHOMETPHYECKUI
METO]I C MCIIOJIb30BAHNEM CIIEUAIBHOTO Mpubopa
pH-meTp.

3. Conepxanue ButamuHa A. CoBpeMEHHBII
aHaJIu3 OTPE/EICHUS KOJTMYECTBAa KAapOTHHOUIOB
¥ BUTaMHHA A — BBICOKOI (P ()EKTUBHAS KUIKOCT-
Hasg xpomarorpadus. [Ipu ananuze UCIOIB3YIOT
OMBUIEHUE TUAPOKCHIOM KaJIUsl HIIM IKCTPAKLIUEH
OpraHU4eCKUMHU PACTBOPUTEISIMH, B 000X CITydasix
NPUMEHSIFOT aHTUOKCUIAHTHI.

4. Cogepxanue kapoTuHOUA0B. CoBpeMEeHHbIN
aHaJIU3 ONPEAETICHNS KOINYeCTBA KAPOTHHOUIOB —
BBICOKOA(QEKTUBHAS KUIKOCTHAS XpOMaTorpadus.
MHTEeHCMBHOCTBH OKPACKH JKEJITKA 3aBUCUT OT COZep-
YKaHUSI B HUX KAPOTUHOUJIOB.

Onpeznenenue noxasarenaei HKyOaIuu (OrIo-
JOTBOPSAIEMOCTb SIHII, BEIBOIMMOCTb SIUII, BBIBOJ IIbI-
TUTSIT) TIPOBOIMIIOCH TI0 OOIIETIPUHSATHIM METO/IAM.

Otx0z1p! HHKYOAIMH OMPEENSUTH KaK IPOLIEHTHO
COOTHOIIIEHHE CYMMBI OTXOI0B MHKYOAIHH1 («KPOBb—
KOJIBI[0%», HEOTUIOAOTBOPEHHBIE SIHIIA, «3aMepIIIUey,
«3aIOXJIUKIY, Pa3IMYHbIe YPOICTBA, Cla0ble, KAJICKH)
Y CyMMBI SIUL K MOMEHTY 3aKyafxu [16].

KadecTBO CyTOYHOr0 MOJOHSIKA OLCHUBAIN
B cootBeTcTBHH ¢ [[OCT 10329-2003 «CyTOouHbBIi
MOJIOAHSIK Kyp. TeXHU4YeCcKue yCIOBUSD) 110 TAKUM
(EHOTUIIYECKUM NPU3HAKAM, KaK Macca, MOABHK-
HOCTb, COCTOSIHHE TJ1a3, HOT, KJIFOBa, TyTOBUHEI,
KJIOaKH, OTIEpEeHHEe U Macca BHYTPHYTPOOHOTO OCTa-
TOYHOTO >keNTKa. [Ipr OIleHKe CyTOYHBIX IBITIIAT UX
TOJPa3eIsUIN Ha KOHANIIMOHHBIX, HEKOHJUIIOHHBIX
¥ KasieK. HeKOHJMIIMOHHBIE U KaJIEKH BHIOPAKOBHIBA-
I0TCSl BU3YaJIbHO COTTIACHO HOPMaM 300TE€XHHYECKON
COPTHUPOBKH.

CooTHOIIIEHHE KypOYEK K METYIIKAM OTpeIeIsi-
JIM TIO YKCITY BBUTYTTUBIIUXCS KYpPOUEK K METYIIKaM,
BBIPKEHHOE B MTPOICHTAX.

Craructuyueckyro 00paboTKy pe3yibTaToB Hcce-
JIOBaHHH MTPOBOMIIM C UCTIONB30BAaHUEM ITPOTPAMMBbI
Microsoft Excel 2010.

Jns onpeneneHns: 5JKOHOMUYECKOH 3 PeKTHUB-
HOCTH MPUMEHEHUS Pa3IUYHbIX CPOKOB XPaHEHUS
MHKYOaIMOHHOTO SHIIa yYUTHIBAIIN 3aTPAThl HA
WHKYOAIMIO C YY€TOM BBIBOJA MOJIOJTHSIKA U IICHBI
peanu3alyy KOHAUIUOHHBIX KypOUeK.

C 1esbt0 IPOBEACHUS HAyYHO-TIPOU3BOICTBECH-
HOT'O OIBITA 10 ONPE/ICIICHUIO BIUSHUS CPOKa Xpa-
HEHUsI THKYOAITMOHHBIX U1l OBLIIO OTOOpaHO TP
MapTHH UL OT Kyp Kpocca xaiiceke OpayH B BO3pacTe
35 Henenk: rpymnma nepBas — co CPOKOM XpaHEHHS
ot 1 1o 4 anei, rpynma Bropas — ot 5 1o 10 nHeit
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u rpynna Tpetbs — ot 11 1o 15 gueii no 16 128 mr.
U s 3akinanaky B maKyOarop UIT-36-CTH.

S0 MHKYOAIMOHHOE XPAaHIIIOCh B MHKYOAaIu-
OHHBIX JIOTKaX ¥ MHKYOAIIMOHHBIX Tenexkax [17-19].
C yBenuueHueM cpoka XpaHeHHUs HHKYOaIlMOHHOTO
siiua, TeMIeparypa XpaHeHus CHUXanach ¢ 21 1o
12 °C, a oTHOCHTENbHAS BIaXXHOCTh YBEJIMUNBAIACh
Ha 5-10 %. MaKyOanmoHHoe SHI0 epBOii TPYIIIHI C
1 1o 4 nens XpaHWIOCH NP Temmeparype ot 18 g0
21°C npu oTHOCUTENBHOU BraxkHOCTH 75-80 % un
3areM ObUIO MepeMeIIeHo B HHKyOaTop. Siiia Bropoit
IpyNIbl B TEUCHHUE MIEPBBIX CEMU JHEH XPaHUIUCH
pu Temmneparype ot 15 go 17 °C npu oTHOCHTENB-
HoM BrakHOCTH 75—80 %, B TeUEHHE MOCIIETYFOIINX
TpEX THEW XpaHEHHE OCYILECTBIAIOCH IPU TEMIIepa-
Type ot 12 1o 14°C npu OTHOCUTENBHOM BIaXKHOCTU
80—-85 %. Slita TpeTheii rpynibl B TEYSHUE MEPBBIX
CEMHU JTHEeW XpaHWJIUCh MIPU TeMmIiiepaType ot 15 no
17°C npu otHOCUTENBHOM BiaxkHoctu 75-80 %, B
TE€YEHHE NOCIEAYIOINX BOCBMH JHEH XpaHEHUE
OCYyHIECTBISIIOCH npu Temneparype 12—-14°C npu
OTHOCHUTENBHOU BiaxxHocTH 80—-85 %. fifa Bcex
IPYyNIl XPaHWIKCh TYTIBIM KOHIIOM BBEpX.

VYcnoBust HHKyOaIu COOTBETCTBOBAIN TEXHO-
JIOTUY WHKYOAIIMH U1l Ha TIPEATIPUSATHH.

BaxubiM (pakTopoM, BIUSIOMINM Ha COXpaHEHHE
WHKYOAIMOHHBIX Ka4eCTB SIHII, SIBIISETCSI UX CBOEB-
peMeHHast TOCTaBKa B 1IeX MHKYOaI1H.

TexHonorust XpaHeHus: THKYOaIllMOHHOTO sSia
BKJIIOUAET CIIEAYIOIINE ST

1. [lepemerienue siiia B kamepy XpaHeHus (pac-
IOJIOKEHUE UX 10 CPOKaM HAKOIUIEHHS M XPaHEHUS €

JIaTOW CHECEHHUSI SIUI] Ha OTIPENICIIEHHOM PACCTOSTHUN
OT CTCHEI).

2. ExxeqtHeBHBIN KOHTPOIb TEMITEPATyPHO-BIIAXK-
HOCTHOTO PEKUMa C MTOMOIIBI0 TEPMOMETPOB U TH-
TPOMETPOB ¢ (pukcanueit 3anuceil B )KypHa.

3. Vknazka siina. YKiaapIBaTh U0 CIELyeT B
COOTBETCTBHY C 3aIJTAHUPOBAHHOM JaTOM 3aKIIaIKH,
rpaduKOM 3aKJIaJKH, IPU 3TOM JeJIaTh 3TO CBOEBpE-
MEHHO, YTOOBI OBLIO JOCTATOYHO BPEMEHH /ISt TIOJI-
TOTOBKHU SIHII K MHKYOanuu. C y4eToM npaBHIbLHON
YKJIaJIKH JIOMYCKaTh PE3KUE TIepernaibl TeMIepaTyphbl
npu paboTre ¢ HKYOAIIMOHHBIM SHIIOM HEJb3s, IPU
9TOM [Tt 60JIee BBICOKOTO MPOIIEHTa BBIBOIUMOCTH
HEOOXO0IMMO CTPOTO COOMIONATh yCIOBHSI XPaHEHHSI.

TexHoMOrnYeCcKUi Mporecc B UHKyO0aTopuu
BBITIOJTHSJICS B TIOTOYHOM PEXUME, B CTPOTOM MocJie-
JIOBAaTeJIbHOCTH BCEX TEXHOIOTHUECKHX OTEpaliii OT
MOTYYSHUS] UHKYOAIIMOHHBIX SUIL 10 Pean3aliu Cy-
TOYHOTO MOJIOTHsIKA. B mepron naKyGanmm uenomib-
30BayM WHKyOaTop npeaaputenbubiii UI1- 6-CTU
(st makyOanuu stui) U nakyoarop MB-18-CTU
(n71st BBIBOZIA TIBITLIAT).

PE3VJIBTATHI HCCJEJOBAHUI M UX
OBCYXJEHUE

KoHTposb KauecTBa MHKYOAIIMOHHBIX SHIL TIPO-
BOJMJIH C TIOMOIIIBIO CIICIIMAIBEHBIX METO/IOB B 300T-
eXHHYECKOU TabopaTopuu, KoTopast 000opyaoBaHa
CHeHUATM3UPOBAHHBIM OCHalleHHeM. CyIiecTByeT
0O0JIBIIIOE KOJTMYESCTBO METOIOB, KOTOPBIE MTO3BOJISIOT
OIPE/ICIUTD TIOKA3aTe M Ka4eCTBa MHKYOAI[MOHHOTO
sidna (tabm. 1).

Tabnuya 1
IMoka3aTesin kKaYecTBa MHKYOALMOHHOTO fAiina, n =10
Incubation egg quality indicators, » =10
ITokazarens Hopma Tpynma

IepBas Bropas Tpetbs
Macca suir, T 50-73 63,3+0,3 62,7+0,3 63,5+0,27
IIpounocts cropiymsl, H >36 45,5+0,45 48,6+0,43 46,7+0,56
TonmuHa CKOPITYIIEI, MM 0,34 0,40+0,2 0,42+0,01 0,41+0,02
CoorHorreHne Oenka K )KenITKy 2-2,7 2,38+0,08 2,47+0,07 2,54+0,07
Emuanme Xay 85-90 86+1,5 84+1,7 84+08
Bricora 6enka, MM 7-9 7,54+0,27 7,31+£0,29 7,80+0,14
Kucnornoe uncio B xenrke, mr KOH/r <5 3,78+0,05 3,85+0,03 4,10+0,04***
pH Oenka 8,59 8,53+0,02 8,82+0,08** 8,90+0,04***
pH xentka <5,8-6,2 5,93+0,05 6,00+0,04 6,63+0,05%**
Conepxanne BUT. A, MKT/KT 7-9 7,36+0,21 7,91+0,20%* 8,76+0,13***
ConeprxaHue KapOTHHOUIOB MKI/KT 15-30 19,79+1,20 16,48+0,36%* 15,57+0,17%**

IHpumeuanue. *p < 0,05, **p < 0,01 ***p <0,001.
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ITo nanHbIM Tab1. 1 BUIHO, YTO CPOK XpAHEHUS
siiia ¢ 1 mo 15 nHe#t He BimseT Ha Mopdodusnde-
CKHE€ KayeCTBa, BCE OHU COOTBETCTBYIOT YCTaHOB-
JICHHBIM HOpPMaM, OJTHAKO CPOK XPaHEHHs HAIPSIMYIO
MOBJIMSAT HA XMMUYECKHE NTOKAa3aTeH.

KucnorHoe yucio B xenTke MHKYOAMOHHBIX
SIMII BCEX TPYMI ObIIO B TIPEEIax HOPMBI, OJTHAKO
OBUIO OTMEUEHO yBEIMYECHUE JAHHOTO MOKa3aTess
y stiitia, xpanusiierocd 5—10 gueit u 11-15 nueit
Ha 0,07 u 0,32 mr KOH/r 10 OTHOIICHHIO K STHILY,
xpaHuBLmemycs 1—4 nHs, 4TO B JajdbHEHIIEM MO-
KET 0Ka3aTh BIMSHUE HA BBIBOJl CyTOUHBIX LIBITUIAT.
Haunbonbmiee n qocTtoBepHOE 3HaYEHNE TaHHOTO
rokaszaress ObIJIO OTMEUYEHO B TPEThEH TrpyIre:
4,10+0,04 mr KOH/r (CvEm = 2,82+0,63 %) npu
nocTtoBepHo# pasHule npu p < 0,001.

Benuunnaa BogopoaHOTo nokasareis 0enka u
KeJITKa TOBOPUT O MPUTOIHOCTH ULl K MHKYyOaluu
[20]. Tak, oTMeUeHO yBeJIMYEeHUE IaHHBIX [TOKa3are-
JIed ¢ IpOJIeHHEM CpOKa XpaHeHus sitlla. Bogopoa-
HBII TOKa3arenb Oeska MOJIONbITHBIX HHKYOAIIMOH-
HBIX SIUIT OBUT B TIpeIeax HOPMbI, OTHAKO B CBSI3H C
BBIJICJIEHUEM YIIIEKUCIIOTO ra3a U3 siiia B mporecce
XpaHeHHUs ObLIO OTMEUYEHO yBEIUYEHUE TaHHOTO
rnokasareist y siiiia, Xxpanusiierocs A0 10 gHei u
1o 15 nueit va 0,29 nynkroB u 0,37 MyHKTOB MO
OTHOLIEHUIO K SHILy, XpaHUBIIEMYCS JI0 YEThIpEX
JTHEH, 4TO B JJaJIbHEHIIIEM MOKET 0Ka3aTh BIUSHUE
Ha IPOLEHT BBIBOJIA CYTOYHBIX LBILIAT. HanmeHb-
M BOAOPOIHBIN MOKa3aTeb Oefka Habmonancs B
nepBoii rpynme 8,53+0,02 (Cvim, = 0,79+0,18 %),
3ateM K 10-my 1 15-My qHIO XpaHEHHS yBEIUYH-
Bajics 10 8,82+0,08 (Cvim = 2,71+0,61 %), npu
noctoBepHo# pazuuie nipu p < 0,01 u go 8,90+0,04
(Cvtm = 1,59+0,36 %), npu 10CTOBEPHON pasHHUILIE
pu p < 0,001 cooTBETCTBEHHO.

BomoponHslii moka3arens jkeNTka HHKyOaIoH-
HBIX SIUI] BCEX TPYII ObUI B MPEZEIax HOPMBI, OJJHAKO
OBLJIO OTMEUYEHO YBEJIMYEHHUE JAaHHOTO MOKa3aTest
y diina, XpaHusierocs 10 15 queii Ha 0,7 MyHKTOB
10 OTHOIIEHUIO K ALY, XpaHUBLIEMYCS /10 YETBIPEX
JIHEH, 4TO B JabHEHIIeM MOXKET OKa3aTh BIMSHHIE Ha
BBIBOJ] CYTOUHBIX IBIIIAT. Hanbosbiiee u jocroBep-
HOE 3HaYeHUE TAHHOTO MOKA3aTeNs ObUI0 OTMEYEHO B
Tpetbeii rpynme: 4,10+£0,04 (Cvim = 2,82+0,63 %)
MIpHU A0CTOBEpHOM pa3uuiie npu p < 0,001.

Conepxanue BUTaMHHa A B sl OKa3bIBAET
BJIMSHUE HA POCT, TP PepeHIupOBKY TKaHEeH, pe3u-
CTEHTHOCTh SMOPHOHOB M BBIBEICHHOTO MOJIOTHSKA
[21]. [TIpu HEmOCcTaTKE ATOTO BUTAMHHA B MHKYOa-

[UOHHBIX SUIIaX TPOUCXOIUT THOETb SMOPHOHOB
yepes 48 4 MHKyOaluu o NpuYuHE HePa3BUBILIEHCS
cucteMbl KpoBooOpamienus. CoaepikaHue BUTAMHHA
A TIOIOTIBITHBIX HHKYOAIIMOHHBIX SUI] OBLIO B Ipe-
nenax Hopmel ot 7,36+0,21 (Cvem = 9,13£2,04 %)
no 8,76+0,13 (Cvtm, = 4,54+1,02 %) MKr/KT, J10-
CTOBEpHBIC pa3IN4uMs HAOIIOMAINCH B TIpeeax
HOPMAaTHBHBIX 3HAYEHUH, CIIeJOBATEILHO, N3MEHEHHUS
MPOUCXOAAT C Pa3HOW MHTEHCUBHOCTBIO U CPOK Xpa-
HEHUsI MHKYOAIIMOHHOTO SHIa HE OKa3ajl BIMSHUS
Ha pa3pylIeHHe BUTAMUHA A B JKEJITKE.

VHTEeHCHBHOCTD OKPACKH JKENTKA 3aBUCHT OT CO-
JIepKaHWs B HUX KapoTHHOUIOB. [Ipu HEmocTarouHOM
UX KOJIMYECTBE SHI0 CUNTACTCS HEMOTHOICHHBIM.
HapymaeTcst oOMeH BeliecTs, pa3BUTHE 3apoJIblia
3a/iep)KUBaeTcs niau oH norubaer. KapornHou b
HEOOXOIMMBI JUIsl HOPMATGHOTO Pa3BUTHS 3apOIbIIIA,
€ro pocra U >ku3Hecrnocobnocru [12-15, 22].

Tak, ¢ yBesIm4eHneM CpoKa XpaHeHHUs sSila J0-
CTOBEPHO CHIDKAETCS KOJIMYECTBO KAPOTHHOHIOB C
19,79+1,20 (Cvtm = 19,38+4,31 %) no 15,57+0,17
(CvEm = 3,36+0,75 %) MKI/KT, HO BCE 3HAYEHHS Ha-
XOJSITCS B Tipefienax HopMbl. CHIKEHHE YPOBHS BH-
TaMHUHA A ¥ KAPOTHHOUJIOB B SIAIIC MOXKET IIPUBECTU
K ruenr SMOPHOHOB BO BCE MEPHOIBI MHKYOAIINH.

PesynbraThl IMCNIEPCHOHHOTO aHAJIN3a MTO3BO-
JISIOT ONPEENIUTh CUITY U IOCTOBEPHOCTD BIUSHUS
CPOKOB XpaHEHHUsI MHKYOAIIMOHHOTO Siflla Ha TIOKa-
3arenu ux kadecta. C BeposATHOCTH 95 % naHHBII
(akTop He OKa3bIBAET BIMSHHE HA CIEAYIOLIHE MTOKa-
3aTeJIM: MacCy SIMII, POYHOCTH CKOPITYITBI, TOJIIUHY
CKOpJTYTIbl, COOTHOILICHNE OeNKa K XKENTKY, €IUHULIBI
Xay, BBICOTY Oeska. YcTaHOBIIEHbI HanOosiee BhICOKHE
Y JIOCTOBEPHBIE TIOKA3ATENN CHIIBI BIUSHHS CPOKOB
XpaHeHHUs] MHKyOarmoHHoro siiia Ha pH xentka
¢ noneit — 83,63 % (p < 2,46-10!"), Ha KUCITOTHOE
qrciio B xkenTke — 58,53 % (p < 6,91:10°), Ha co-
nepxanue Butamuaa A — 51,97 % (p < 5,02:107), Ha
pH 6emnxa — 50,70 % (p < 7,13-107%), Ha conepxanue
kaporuaon10B — 40,50 % (p < 9,03-10%).

Bimstnue cpoka XxpaHeHHs HHKYOallMOHHOTO
A OKA3aJI0 BIUSHUE HE TOJIBKO Ha XUMHYECKUE
MOKa3aTesu Ailla, HO U pe3yJabTaThl HHKyOauu
(Tabm. 2).
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Tabnuya 2

Pe3ynbraThl HHKY0anMH NI € PA3JJHYHBIM CPOKOM XPAHEHHS M BbIBOJA CYyTOYHOI'0 MOJIOAHAKA
The results of incubation of eggs with different shelf life and withdrawal of daily young

I'pynna
ITokazarenn
[lepBas Bropas Tpetbs
Buonornyeckuii KOHTPOJIb MHKYOAMN 7,5 nuei
3akiagKa suil, IiT. 16 128 16 128 16 128
KpossiHoe xomnb110, % 0,8 0,4 2,5
Jloxuerit Heomon, % 1,3 3,9 5,3
HeomonorBopennoe o, % 2,6 2.3 2,5
OTxomb! HHKYOAIMH B 7,5 THEH 4,7 6,6 10,3
Buonorndgecknii KOHTPOIH HHKYOAITHH 18,5 nuei
«3amepiime» SMOpHOHBI, %o 1,8 1,2 2,4
Otxoxnp! nHKYOarmwm B 11,5 qaei 6,5 7,8 12,7
Pe3ynbrarsl BbIBO/Ia MOJIOAHSIKA 21 neun
3anoxnuku, % 1,3 1,4 1,4
Yponcta, % 2,1 1,5 23
Crna0ble 1pImisnTa, % 2,6 1,2 1,4
Hroro oTxomoB HHKyOaImn 12,5 11,9 17,8
OnI0710TBOPEHHOCTH, % 97,4 97,7 97,5
BriBogumMocTh suig 89,8 90,1 84,3
KonnuecTBO KOHAUIIMOHHBIX LBITUISAT, IIIT. 14 112 14 208 13 257
BriBog monoguska, % 87,5 88,1 82,2
KonmuecTBO KOHAUIIMOHHBIX KypOUeK, IIT. 6773 6 834 6403
CooTHollIeHHEe KypoUeK K meTymkam, % 48,0 48,1 483
e s 02

B cBs3u ¢ nanHbIMU Ta01. 3 U O pe3ynbTaraMm
OHOJIOrMYECKOTr0 KOHTPOJIS MHKyOauu B 7,5 THEH
KOJIMYECTBO HEOIUIOJOTBOPEHHBIX SIUI] HAXOAUIOCh
B IIpeziesIaX HOpMBI 0T 2,3 110 2,6 %; «J10XKHBII HEo-
IO Y ML, XpaHuBIuxcs 5—10 guel, yBenuumi-
cs Ha 2,6 %, xpanuBmuxcs 11-15 gueit — na 4 %,
KOJTMYECTBO TIOTHOIINX SMOPHUOHOB CO 2-TO 10 6-i

JICHb MHKYOAINH, TaK Ha3bIBAEMOE «KPOBb-KOJIBIIO)»
(KpOBSIHOE KOJIBIIO) C YBEIIMYCHUEM CPOKOB XPAHEHUS
1o 11-15 nueit yBenuuuBaetcs Ha 1,7 % (puc. 1).

OO11ee KOMMYECTBO OTXOJJ0B MHKYOauu Ha 7,5
JTHEW MHKYOAIlMy COCTABUJIO OT STUII, XPAHUBIIUXCS
1-4 nus, — 4,7 %, 5-10 naei — 6,6 %, 11-15 naei —
10,3 %.

6
5
4 L
3 -
2 \ ! le - |
- wll B i
-
Kposanoe wonsuo, % Jlomasii neomnog, % “EU"JI:';;T;EQ"H“E
¥ [lepeas rpynna 0.8 1.3 26
® Bropas rpymnma 0.4 39 2.3
B Tpersa rpymnna 2.5 5.3 2.5

Puc. 1. Pe3ympraTsl OMOIOTHYECKOTO KOHTPOIISI MHKyOannuu Ha 7,5 mHei
Results of biological control of incubation for 7.5 days
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OBockonupoBaHue sull Ha 18,5 nHel nHKyOarn
CBUJETEIBCTBOBAJIO, YTO KOJIMUYECTBO «3aMEPILIUX»
SMOPHOHOB C YBEIIMYCHUEM CPOKOB XpaHEHHS MH-
KyOarroHHoro siiiia 10 5—10 qHel yBennyuBaeTcst
Ha 1,3 %, no 11-15 nueit — Ha 6,2 % O CPaBHEHUIO
C XpaHeHueM B 1-4 jusi.

KonnuecTBO «3a10XJIMKOBY MPU YBETUYCHUHN
CpOKa XpaHEHUs] HHKYOAllMOHHOTO WA YBEIHYH-
BaeTcs Oonee uem 4 s, Ha 0,1 % (puc. 2).

OO0r1ee KOIMYECTBO OTXOIOB HHKYOaIu Ha 18,5
JHEW MHKYOaIuy COCTaBUIIO OT SIUII, XPAHUBIIUXCS
1-4 gus, — 6,5 %, 5-10 mgueit — 7,8 %, no 11-15
nuel — 12,7 %.

[Tocne BbIBO/Ia MOJIOHSIKA OLICHUBAIOT CYyTOU-
HbII MOoAHSK. Tak, ¢ yBeIMUEHHEM CpOKa XpaHe-
HUs sina 1o 11-15 naeit Habmronaercs yBenndeHne
IpoueHTa ypoAcTB UbuAT Ha 0,2 %. YBenuueHnue
CpOKa XpaHEeHUs Alla He MOBJIMAJIO Ha YBEJIMYEHUE
KOJIMYECTBA CJIA0BIX IBITUIAT.

3

25

2

1,5

1

0.5

]

3amepune, % 3anoxnuky, Y% Ypopersa, % Cnabeie, %

B [ pynna nepeas 1.8 1.3 2.1 2.6
® ['pynna gropas 1.2 1,4 1,5 1.2
" [‘pynna Tpersa 2.4 1.4 w 1.4

Puc. 2. Pe3ynsrarsl OMOIOrHYeCKOro KOHTPOJIS MHKyOanmu Ha 18,51uei n 21 nenp

Results of biological control of incubation for 18.5 and 21 days

AHanu3 pe3yabpTaToB HHKYOauy MOKa3all, 4yTo
HaWMEHBIINI NPOIEHT 0TX010B MHKyOarmu (11,9 %)
ObLT OTMEUEH y MHKYOAIIMOHHOTO sTiilla, XpaHUBILIE-

rocs 5—10 nueit, Hanbonpmmii mporeHt — 17,8 %
OTMEYeH Yy si1Ia, Xpanusmierocs 11-15 gueii (puc. 3).

20
18
16
14
12
10
8
6
4
2
0 Hroro orxoas Hukybamuu, %o
¥ [ pynna nepeas 12,5
® [pynna gropas 11,9
® [pynnma TpeTsa 17,8

Puc. 3. Pesynbrarsl nHKyOamn

Incubation results

Om010TBOPEHHOCTH ST ObIJTa B TIpeesiax Hop-
MbI 97,4-97,7 % BO Bcex MOJOMBITHRIX 00pa3ax,
OJTHAKO CJICyeT OTMETUTh HaUOOJBITUI TTPOIICHT

BeiBotMMOcCTH siuil 90,1 %, xpanusmuxcst 5—10 anei,
HauMeHbIIMH — 84,3 % y aun, xpanusmuxes 11-15
ITHEH.

«Bectauk HIAY» — 1(74)/2025

231



BETEPUHAPUNA, 3S00TEXHNA N BNOTEXHO/10T UA

O1m10J0TBOPEHHOCTH U BBIBOJIMMOCTD SIHII 110-
BIIMSJTH Ha BBIBOJ] CYTOYHBIX IBIUIAT. Tak, HAHOOb-
TITHIA TIPOTICHT BBIBOZA IBITUIAT HAOIONAJICS OT SIHII,

92
90

CPOK XpaHeHHsI KoTopbix 0bu1 5—10 nHeii (88,1 %),
a HAaMMEHBIIHNH — OT SUII, CPOK XPaHEHUS KOTOPBIX
obut1 11-15 mueii: 82,2 % (puc. 4).

55
86
24
82
80
78

I'pynma neppan

B Bripog cyTOMHOTO
MoK, %o

= BHBOOHMOCTE AHII, %o

87,5
B9.8

e Brigogl cyTOMHOTO MOJIOAHEKE, Y

1 -

I'pynma sropas I'pynma TpeTsa
BE.1 822
90,1 84,3

=—BrBoauMocTb g1, ¥

Puc. 4. Pe3ynbrarhl BEIBOJA LBITUISIT

Chicken breeding results

Haubomnbiee komu4ecTBO KOHAUIMOHHBIX I1bI-
TUTSIT OBUIO MTOTyY€HO OT HHKYOAIIMOHHBIX SIUII BTO-
poit rpynmsl — 14 208 ro1., B TOM YHClie KypoUueK
6 834 romx., uro Ha 0,89 % Oomnbliie, yeM B IEpBOH
rpynme 1 Ha 6,3 % OoJbllie, 4eM B TPEThel rpymre;
HaMMEHBIIIEeE KOJTMUECTBO LBIIIIAT MOTY4YEHO OT SHUI
TpeTbeil rpynmsl: 13 257 roi., B TOM 4uCIIe Kypouek
6 403 romn.

CooTHo1IEHHE KypOUYeK U METYIIKOB BO BCEX
MTOJIOTIBITHBIX 00pa3iax ObLI0 B mpenenax 48 %.

JJ1s ceneKIMOHHO-TeHETHYECKOTO [IEHTPa BaXK-
HBIM OCTaeTCsl TAKOW MOKA3aTelNb, KaK KOJTMYECTBO
MHKYOAIIMOHHOTO SiiI1a Ha OTHY KypOUKY.

Tak, HanMeHbIIIee KOTMUECTBO MHKYOAIIMOHHO-
ro siua — 2,35 mwT., He0OXOAUMOE sl TTOTYUYEHUs
OJTHOW KypOYKH, MOXKHO 3aKJ1aJIbIBaTh B MHKYOATOP
CO CPOKOM XpaHEHUS OT ISITH JI0 JECATH THEH.

[To pesynbraram aHanmm3a HHKYOAIMy MPOBEIECH
pacyeTr SKOHOMUYEeCKOl A PeKTHBHOCTH pabOTHI
unkybatopust B OOO IIITP «CBepasnoBckuii» npu
pa3HbIX CPOKaxX XpaHEeHHUs sifua (B pacuere Ha 16128
3aJI0KECHHBIX SUI) (Ta0. 3).

Tabnuya 3
IxoHoMHuueckast 3PGpeKTHBHOCTH
Economic efficiency
I'pynna
IToxasarens
IlepBas Bropas Tpetss

1 2 3 4
[IpomomxuTeNEHOCTD XpaHEHNSI MHKYOAITMOHHOTO SIHIIA, ITH. 14 5-10 11-15
3aJ10)KeHO SIUII, IIT. 16 128 16 128 16 128
Ko11-BO KOHIUITMOHHBIX IBITUIAT (KypOUeK), IIT. 6773 6 834 6403
3arparsl Ha HHKyOanwmio Ha | sifno, pyo. 4,1 4,1 4,1
3arparbl Ha UHKYOAIMIO BCEX SULL, PYO. 66 125 66 125 66 125
Kon-Bo nukyb6annoHHoro siiina Ha 1 roj1. mbITuieHKa 2.4 2.36 2.52
(KypoOuKH), IIT.
CebecronmocTsb | siflia Ha PEANPUATHH, PYO. 6,77 6,77 6,77
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Okonyanue maon. 3

1 2 3 4

CebecronMocTh | To1. CyTOYHOTO KOHIUITMOHHOTO

IbITUIEHKA (KypOUYKH), pyo. 29,99 29,63 31,37
B tom uucrne:

3arparhl Ha o Ha 1 rod. 16,25 15,98 17,06
3arparbl Ha HHKyOauo 1 roi. 9,76 9,67 10,33
KOMMepUecKHe 3arparsl Ha 1 Tod. 3,98 3,98 3,98
HToro 3arpar Ha BBIBEICHHOTO MOJIOIHSKA, PYO. 203 123 202 491 200 862
Iena peanu3zamm | Tos1. CyTOYHBIX IBIUIAT, (KypOukH) pyo. 53,53 53,53 53,53
CTOoNMOCTB CYyTOYHBIX KypOUeK, pyoO. 362 559 365 842 342 753
[TpuOBLIB OT peanm3anuy CyTOUYHBIX KypoUek, pyo. 159 436 163 354 141 891
JononuurtenbHas NpuObLIb OT PeaTU3alny CyTOYHBIX 17 645 21 460 B
Kypodek, pyo.

Ha unky6anuto 66110 3a10xeHo 1o 16 128 .

SIML C pa3JIMYHBIM CPOKOM XpaHEeHUs. 3aTpaThl Ha BbIBO/IbI

WHKyOamuio coctasmm 66 125 py06., B ToMm dncie
Ha OJTHO si10 MHKYyOammu 4,1 py0. ITo pesynbraram
MHKyOaluy Ha OJJHY KOHJUIIMOHHYIO KYpOUKY Tpe-
oyercs 2,36-2,52 mr. siut. CebecTOMMOCTh OJHOTO
stiiiia Ha mpeanpusTuu 6,77 py0., clieoBaTenbHO,
MHUHHMMAaJIbHAsi CE0ECTOUMOCTh OAHON TOJIOBBI CY-
TOYHOM KyPOUKH CUUTAETCA OT SIHIa, XPAHUBLIETOCA
no 10 gueii 29,63 pyo.

Cpok xpaHeHHs UHKYOAllMOHHOT'O AiLa OKa3aj
BJIMSIHUE HE TOJIBKO Ha pe3yJbTaTbl MHKYOAIMH, HO U
Ha MpUOBLIb OT peasIn3aluy UBIUIAT. Tak, Ipu eHe
peanu3aluuu CyTOYHON KypOUKH Kpocca XalceKe
OpayH 53,53 py0. JOTIOIHUTENHHO (TI0 CPAaBHEHHIO
C peanu3anueil CyTOUYHbIX KypOoUeK, MOJTy4YeHHbIX U3
WHKYOAIMOHHOTO STiIIa, XpaHUBIIETOCS 10 15 mHEi)
OT peajiu3aluu CyTOYHBIX KypOUeK, MOTyUYEeHHbIX
W3 MHKYOAIIMOHHOIO siflla, XpaHUBILIEroCs A0 Je-
CSITU AHEHM, MOXeT ObITh BeIpyueHo 21 460 py6., oT
peanu3anuu CyTOYHBIX KypOoUeK, MMOTyUYeHHBIX U3
MHKYOAIIMOHHOTO AW, XpaHUBIIETOCS JI0 YEThIPEX
nHeH, — 17 645 pyo.

1. HauGonpimuii BBIBOA LBIIUIAT Kyp-HECYLIEK
OBbLJI MOJIyYEH NIPU XpaHEHUU sIUI He Oosiee JecsaTH
JIHEH. YBeIn4eHue cpoka XpaHeH!s! MHKYOallMOHHOTO
sita 6ornee 1ecATH JHEW MPUBOANT K 3HAYUTEIILHO-
MY CHHKCHMIO BBIBOJIa MOJIOZHSIKA H MOXKET OBITh
HelleJIeco00pa3HbIM ISl XO3SHCTBA.

2. Cpok xpaHeHUs] UHKyOallMOHHOTO sila 3Ha-
YUTEIbHO OKa3aJl BIUSHUE HA XUMHYECKHE TI0Ka3a-
TeNu KauecTBa sAina. J{ocToBepHO yBEIMUUBAETCS
KHMCIIOTHOE 4HCIIO B kenTke, pH Oenka u sxenTka,
cozep)KaHue BUTaMUHA A, IPU 3TOM CHMXKAEeTCsI
coJiepKaHue KapOTUHOUIOB.

3. Ilo pe3ynbTaraM MHKYOAMK Ha OJJHY KOH/U-
LUOHHYIO KypouKy Tpedyetcs 2,36—2,52 mt. sui.
MakcuManbHOE KOJIUYECTBO MPUOBLIN OTYyUYEHO
OT peaJin3alii CyTOYHBIX KYpOUeK, TOTyICHHBIX
U3 MHKYOAIIMOHHBIX UL, XPAHUBIINXCS OT ISITH J10
JIECATHU CYTOK.
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Hasl aKTUBHOCTb.

Pedepar. Paspaboman nabopamopnsiii obpasey npenapama Apzoyuo, 8 cocmas Komopoz2o 6xo0um npe-
napam Apeosum (OOO HIIL] «Bexmop-Bumay, e. Hosocubupck, Poccus), codepowcawuii Hanouacmuywvl ce-
pebpa, u gepmenmuulii npenapam 0as koucepsayuu kopmos buocud Ayuo (HIIO «Cubbuopapmy, e. Bepock,
Poccus). /[na uccnedosanus ucnonb308anu wmammsl MUKPOOP2aHu3mos u ux uzonamel — St. aureus ATCC 25953,
St. epidermidis ATCC 14990, Str. agalactiae ATCC12386, Str. disgalactiae ATCC27957, Str. pyogenes ATCC
19615, S. enteritidis ATCC 13076, Pr. vulgaris ATCC 6380, P. aeruginosa ATCC 27853, e. Coli ATCC 25922.
Onpedenenue 4ygCmeuUmenbHOCMU MUKPOOPSAHUIMOG K AHMUOAKMEPUATbHLIM 8eWeCmBam U UX COYeMAaHUsIM
npoBOOUNU MEMOOOM NOCIe008amenbHbIX cepulinblx passederuti 8 MIIB. B kauecmge uzyuaemvix cpedcma uc-
nonvzoeanu 6oonoe 10,0%-e passedenue npenapama Apzosum, 10,0%-it 600H0t pacmeop npenapama buocu6
Ayuo u 10%-1i rabopamopmwiii obpasey npenapama Apzoyuo, cocmoswuii uz 10,0 %-20 npenapama Apzosum
u 10,0%-20 npenapama buocub Ayuo 6 pasnom xonuvecmee. Ilposedenue oyenku OaAKmepuyuOHol aKmugHo-
cmu npenapamog Apeosum, buocub Ayuo u nabopamoprnozo obpasya npenapama Apeoyuod no3eonun nocmpo-
umo ps0 yoviearoujeli aHMUMUKPOOHOU AKMUSHOCMU YCIMAHO8UMb, 20e HauboIbulue NOKA3amenu OmmeyeHbl y
Str. disgalactiae ATCC27957 (0,01 mxe/mn) > St. aureus ATCC 25953, Str. agalactiae ATCC 12386, E. coli ATCC
25922 (0,05 mxe/mn) > St. epidermidis ATCC 14990 (0,1 mxe/mn) > S. enteritidis ATCC 13076 (0,2 mxe/mn) > K.
pneumoniae 71, Pr. vulgaris ATCC 6380 (0,5 mxe/mn). bakmepuyuonas akmusHOCMb U3y4aeMblx Npenapamos
ovL1a 3nauumenvHo Hudice (6 2—20 pa3z) 0ns nonegwvix uzonsamos pepepenmuvix wmamvmos Klebsiella pneumoniae
(2,0 mxe/mn) > S. enteritidis (1,25 mxe/mn) > Pr. vulgaris (1,0 mxe/mn) > St. aureus (1,0 mxe/mn) > Str. disgalactiae
(0,1 mxe/mn) > St. epidermidis (0,1 mxe/mn) > Str. agalactiae (0,05 mxe/mn) > E. coli (0,05 mxe/mn), umo moogucro
00BACHUMb ONUMENLHBIM KOHIMAKMOM 6 OP2AHUSME HCUBOTNHOZO0 C AHMUOAKMEPUATbHBIMU 6EUeCBAMU.

EVALUATION OF THE BACTERICIDAL ACTIVITY OF A LABORATORY SAMPLE
OF ARGOCIDE

V.0. Cherdakova, 'V.S. Bryadnov, 2N.N. Shkil, *A.N. Shvydkov, 3V.S. Golubev
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Siberian Federal Scientific Center of Agrobiotechnologies RAS (SFSC RAS), Novosibirsk, Russia

SLimited liability company production association “Sibbiopharm” LLC PA “Sibbiopharm”’, Novosibirsk, Russia
E-mail: vloshhinina@list.ru

Keywords: Argovite, Biosib Acid, silver nanoparticles, enzymes, microorganisms, bactericidal activity.

Abstract. A laboratory sample of the drug Argocide has been developed, which includes the drug Argovit
(LLC NPTS Vector-Vita, Novosibirsk, Russia) containing silver nanoparticles and an enzyme preparation for the
preservation of feed Biosib Acid (NPO Sibbiopharm, Berdsk, Russia). Strains of microorganisms and their isolates
were used for the study — St. aureus ATCC 25953, St. epidermidis ATCC 14990, Str. agalactiae ATCC12386, Str.
disgalactiae ATCC27957, Str. pyogenes ATCC 19615, S. enteritidis ATCC 13076, Pr. vulgaris ATCC 6380, P.
aeruginosa ATCC 27853, E. Coli ATCC 25922. The sensitivity of microorganisms to antibacterial substances and
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their combinations was determined by the method of sequential serial dilutions in BCH. The studied drugs were
an aqueous 10.0% dilution of Argovit, a 10.0% aqueous solution of Biosib Acid and a 10% laboratory sample of
Argocide, consisting of 10.0% Argovit and 10.0% Biosib Acid in equal amounts. An assessment of the bactericidal
activity of Argovit, Biosib Acid and a laboratory sample of Argocide allowed us to build a series of decreasing
antimicrobial activity, to establish where the highest indicators were noted in Str. disgalactiae ATCC27957 (0.01
mcg/ml) St. aureus ATCC 25953, Str. agalactiae ATCC 12386, E. coli ATCC 25922 (0.05 mcg/ml) St epidermidis
ATCC 14990 (0.1 mcg/ml) S. enteritidis ATCC 13076 (0.2 mcg/ml) KI. pneumoniae 71, Pr. vulgaris ATCC 6380
(0.5 mcg/ml). The bactericidal activity of the studied drugs was significantly lower (by 2-20 times) for field isolates
of the reference strains Klebsiella pneumoniae (2.0 mcg/ml) S. enteritidis (1.25 mcg/ml) Pr. vulgaris (1.0 mcg/ml)
St. aureus (1.0 mcg/ml) Str. disgalactiae (0.1 mcg/ml) St. epidermidis (0.1 mcg/ml) Str. agalactiae (0.05 mcg/ml)
E. coli (0.05 mcg/ml), which can be explained by prolonged contact with antibacterial substances in the animal §

bodly.

[IpombinineHHOE pa3BUTHE KUBOTHOBOJICTBA
BO BCEM MHpE MPHUBEIIO K KOHIIEHTPAIIMH OOJIBIIIOTO
KOJIMYECTBA KUBOTHBIX HA OTPAaHMYEHHBIX IUIOIIA-
JS1X )KMBOTHOBOIYECKHUX IMOMEUIEHUH, YTO KOPEH-
HbIM 00pa30M U3MEHUJIO UX MUKPOKJIUMAT U, KaK
CJI/ICTBHUE, KOJIMYECTBO U OMOJIOTUYECKHE CBOICTBA
MUKpoopranu3moB. Kpome Toro, 0ecCKOHTpOIIbHOE
MIPUMEHEHNE aHTHOAKTEPHATILHBIX CPEICTB BHI3BAIIO
CTUXHIHBIA POCT aHTUOMOTHKOPE3UCTEHTHOCTH 1
CHIKeHUE YPPEKTUBHOCTH XUMHOTEpanuu. B cBsa3u
C TUM OTMEYAeTCs POCT MHTEpeca K HOBbIM aHTHU-
OakTepuanbHBIM Ipenaparam. Pa3BuTue HaHOTEXHO-
JIOTUH TTO3BOJIMJIO CO3/1aBaTh U3 paHEe M3BECTHBIX
BEIIIECTB Mpenaparsl ¢ HOBBIMHU CBOWCTBAMH, KOTOPbIE
3HAYMTENILHO 00eCTIeYNBAIOT X SPPEKTUBHOCTH [ 1].

bakrepunmanele cBoiicTBa cepedpa (Komuiaproi,
MpOTaproJi, anbOyLKI) HUPOKO U3BECTHBI, OJHA-
KO UX COCTaB HeCTaOWJIEH, YTO OrPaHUYMBACT UX
MIPOMBIIJIEHHOE TTPOM3BOACTBO. Kpome Toro, oHu
001aIaf0T 0CTATOYHOM TOKCHYHOCTHIO, YTO CHHKACT
WX CHeKTp npuMeHeHus. Hanouactuisl cepedpa
(AgNPs) npenapara AproBut o61a1atoT HU3KOH
TOKCUYHOCTBIO (B 4—8 pa3 HIKE, YeM Y KOJLIaproia,
MpOTaproya u ab0ynuaa), CTadMIbHOCTHIO COCTaBa
1 UX OaKTePHULIUIHBIX CBOMCTB, YTO 00ECTIEYHIIO €TO
LIMPOKOE IPUMEHEHUE BETEPUHAPUN U METULIHE [2].
Co3nanne HOBOTO aHTHOAKTEPHUAIBHOTO TIperapaTa
TpeOyeT 3HAYUTEIbHBIX (PMHAHCOBBIX 3aTpar (0T
600 no 800 MJH 710J1.) U BpEMEHU Ha U3yUYECHHE U
ceprudukanuio (ot 10 go 18 ner), yto 3arpyaHsIeT
BBIBOJ] HA PHIHOK HOBBIX JIEKAPCTBEHHBIX BEIIECTB
[3]. MHOTOUKCIIEHHBIEC NCCIIEI0BAHMUS HATIPABIICHBI
Ha yBeJIHYeHHE OaKTepHIUAHON aKTUBHOCTH paHee
U3BECTHBIX NpenapartoB B ToM yncie u AgNPs. Coue-
taHHoe npumeHenue AgNPs u xurto3ana, anp0ymuHa,
CBIBOPOTKHU KPOBH, aHTHOMOTHKOB, JIe3WH(EKTAHTOB,
(bepMEeHTOB, OKCHJIOB METAJIIOB, HAHOYACTHIL 30J10Ta,
TUTaTHHBI, IIMHKA, TATAaHA, CeJIeHa, KoOaIbTa, Meu U
JIp. TIOKa3aju cBOo A dekTuBHOCTH [4-9]. B cBsi3n
C 9TMM BO3HUKAET HEOOXOUMOCTb CO3JJaHUsI HOBBIX
aHTUOAKTEpUAIbHBIX JIEKApCTBEHHbBIX BEIIECTB Ha

OCHOBE KOMOWHAIIMI paHee U3BECTHBIX MPEMapaToB.
OCHOBHBIMH TPEOOBaHUSIMH JIOJDKHBI OBITH BRICOKAs
3¢ PEKTUBHOCTD, OTCYTCTBAE TOKCHYHOCTH, IIeHA, B
CBSI3U C BBE/ICHHBIMU SKOHOMUYECKUMU CAHKLIUSAMU
JIOTIOJTHUTEJIbHBIM YCIIOBUEM JOJIKHO ObITh HaTUYHE
MIPOU3BOJICTBEHHBIX MOITHOCTEH Ha TEPPUTOPHUH
P®. [Ipenapartsl, conepxainiue GepMeHTHl U Op-
TaHUYECKHUE KUCIOThI MEKPOOPTAHN3MOB IIUPOKO
IIPUMEHSIOTCS I KOHCEpBaLlMU KOPMOB (CHII0CA U
CeHa’ka) JUIs KPYITHOTO pOraToro CKoTa, 4To JIeaeT
UX JIOCTYIIHBIMH B MPAKTHUKE U MO3BOJISIET paccMa-
TPHUBATh UX KaK BOZMOXKHBIX KOMIIOHEHTHI JIJIs1 KOM-
OunmpoBaHHOTO Hcnonb3oBaHus [ 10]. HanouacTuibt
cepebpa npenapara AProBUT MOJYYHIIHA IMTUPOKOE
NPUMEHEHUE U U3YYaJIiCh IpU 0O0JIE3HIX YeIoBeKa
1 )KUBOTHBIX [11].

Lenp nccnenoBanuii — U3y4nTh OAKTEPHULIUIHBIC
XapaKTepUCTUKU KOMOMHHUPOBAHHOTO JIabopaTop-
HOTO 00pa3iia nmpemnapara Aprouua B CpaBHEHUH C
ero komnoHeHtamu (AproBut u bucud Anun) Ha
MHUKPOOPTaHU3MaX, BBI3BIBAIOIINX HHPEKITMOHHBIE
NaTOJIOTUHU Y KUBOTHBIX.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

Jns uccnenoBaHusl MCIOIB30BAIN IITAMMBbI
MHUKPOOPTraHU3MOB U MX U30JISATHI, TOJYyYEHHBIE PU
JICYCHHUH HKETYI0YHO-KUIIEYHbIX U WH(EKIIMOHHBIX
Oonesneit renst — St. aureus ATCC 25953, St. epi-
dermidis ATCC 14990, St agalactiae ATCC12386,
Str. disgalactiae ATCC27957, Str. pyogenes ATCC
19615, S. enteritidis ATCC 13076, Pr. vulgaris ATCC
6380, P. aeruginosa ATCC 27853, E. coli ATCC
25922 13 KOJUIEKUUH KYJIBTYP MUKPOOPIaHU3MOB
N5BCu/IB COHIIA PAH. Kynbryps! OakTepuii
KkynsTrBupoBasi B MIIb ¢ nccnemyemeim npemnapa-
TOM B TeueHue 24 4 pu Temmeparype 36,5+0,5 °C.
OmnpeneneHne 4yBCTBUTEIBHOCTH MUKPOOPTaHU3-
MOB K aHTHOAKTepHaJIbHbIM BELIECTBAM U HX COYe-
TaHUSM [IPOBOJMIIN METOIOM IOCIIE10BaTEIbHBIX
cepuiinblx passenenuii B MIIb myrem BHeceHUs
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0,2 ma 1,5-10° KOE/mu1 pedepeHTHOrO mraMma niu
U30JIATa, C TOCIEIYIOIIM HHKYOUPOBaHHEM B TeUe-
Hue 24 4 npu Temmneparype 36,5+0,5 °C. B kadectBe
U3y4YaeMbIX CPEACTB Hcmoiab3oBanu BogHoe 10,0%-e
pasBenenue npenapara Aprosur, 10,0%-i BogHBIN
pactBop npemnapara buocn6 Ammn u 10%-i naGopa-
TOpHBIH 00pa3er] npenapara Aproiua, COCTOSIIMN U3
10,0%-ro npenapara Aprosur u 10,0%-ro npenapara
brocub Auuz B paBHOM KOJTHYECTBE.

PE3VJbTATBI UCCJIEJOBAHUI U UX
OBCYKJIEHUE

Aprosur (Argovit) pazpadoran OOO HIIL]
«Bexrop-Buray, Poccus, . HoBocubupck, Belmycka-
eTcs B BUJe KOHLEHTpUpOoBaHHOTO 20 %-ro BOIHOrO
pactBopa. [1o BHelHeMy BUAy KOHIICHTPUPOBAHHBIM

pacTBOp — )KHUIKOCTh TEMHO-KOPUYHEBOTO I[BETA C
3eJICHOBATO-CepOBAThIM OTTEHKOM, Pa30aBICHHbBIE
PacTBOPHI KHUKOCTH KOPHYHEBOTO IIBETA Pa3INIHON
MHTEHCUBHOCTH B 3aBHCHUMOCTHU OT pa30aBiIeHUS.
ConeprxaHue KIacTepHOro cepedpa B KOHIIEHTPHPO-
BaHHOM pactope — 1,2—1,4 % (12—14 mr/mi), nonu-
BUHWJITUPPOIHI0HA MeAUIIMHCKOTO — 18,6—18,8 %,
JTUCTHIITUPOBAHHAS BOJla — ocTanbHoe, 10 100 %.
dapmakoornyeckre CBoicTBa npemnapara AproBur:
AKTUBEH B OTHOIICHUU CaJIbMOHEILI, IIUTEILI, KU-
HICYHOM MAI0YKH, CTA()UIOKOKKA U JIPYTHX MaTOTCH-
HBIX OaKTEpHid, MPOSBIISIET TAK)KE BUPYIUIMIHYIO U
(yHTHMLIUIHYIO aKTUBHOCTb. AKTUBHOCTSD IIpernapara
00ycCIIOBIIEHAa CHHEPTUYECKUM aHTUMUKPOOHBIM
neiicTBreM HOHOB M KiactepoB AgNPs (5-20 am)
MOJMBUHWIITUPPOIIAIOHA, 00JIaaI0IIeT0 aHTUTOK-
CUYECKUMU cBoMcTBamMHU (puc. 1).

Puc. 1. Hanowyactuisl cepebpa nperapara AproBut
Silver nanoparticles of the drug Argovit

[Toxazan tst MpOMUITAKTHKY U JICICHUS JKEITy-
JIOYHO-KHIIIEYHBIX 0OJIC3HEH Y MOJIOIHSIKA KHBOT-
HBIX, MACTUTAX, SJHAOMETpUTAX. B pekomMeH1yeMbIx
Jl03aX JEKapCTBEHHOE CPEACTBO HE BBHI3BIBAET IO-
6ouHoro aeiicTBus. [IpoTuBOMOKa3aHMi, MOOOYHBIX
SIBIICHUW U OCJIOKHEHUN He BhIsiBIeHO. [Ipenapar
COBMECTHM C APYTUMHU JIEKAPCTBEHHBIMU CPEICTBA-

MU, YCUJIMBACT JIEHCTBUE aHTHONOTHKOB. [Ipomyk-
LIUIO OT KUBOTHBIX, KOTOPBIM PUMEHSIN AProBHUT,
UCTIONB3YIOT Oe3 orpannyienuii [12]. [IpoBoaumbie
UCCIICIOBAHMS HAIIPABIICHBI HA PACIIMPEHHE 001acTh
NpUMEHEHHs Ipenapara AproBuT Mpy NaToJOTUsIX,
BBI3bIBAEMBIX YCIIOBHO-IIATOI€HHOW MUKPOQIIOpOit

(puc. 2).

Puc. 2. Ilpenapat AproBut
The drug Argovit
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KomrmuiekcHbIl OMOXUMHUYECKUN KOHCEPBAHT
buocu6 Atmn (HITO «Cub6modapm», . bepack,
Poccwust) mpencrasisier co0oif mpemapar Ha OCHOBE
METabOIUTOB MOJIOYHOKHUCIIBIX M IPONMOHOBOKHC-

JIBIX 6aKTCpI/II71, B TOM YHCJIC OPraHUYCCKUX KUCJIOT,

JUTSL CUJIOCOBAHUS, CCHAKUPOBAHUS U KOHCEPBHU-
POBaHMS ILTIOIICHOTO (Pypa’KHOTO 3epHa BBICOKOMH
BIaXHOCTH (pHC. 3).

Puc. 3. Ilpenapat buocnd Armmn
Biosib Acid

B cocrase npemnapara B kauecTBe 1€HCTBYIO-
IIUX BEIECTB COAEPIKATCs MPOTYKTH MeTaboIM3Ma
MOJIOYHOKHUCIIBIX ¥ TIPOITMOHOBOKHCIIBIX OaKTepuit
(MoI0uHas, MPONMOHOBAs, YKCYCHast KUCIOTHI -50 %),
smMoHHast kucnota (10 %); BcrmomorarebHble KOMIIO-
HeHTbl, B ToM uncie NaNO, (20 %) u pactBopHTEIb
—Boaa (1o 100 %).

bnaronapst HATUYHMIO BBICOKOTO YPOBHSI Opra-
HHUUYEeCKUX KucaoT pH B cunocyemoii Macce ObIcTpo
CHIKAETCsl 10 ONTHUMAJIBHOTO YPOBHS, CO3/1aBasi aH-
TarOHUCTUYECKHE YCIIOBHS JUIsl KU3HEIESITeIbHOCTH
YCIIOBHO-TIATOT€HHBIX U MATOTCHHBIX OAKTePHiA, IPU
9TOM CO3/1aBasi ONTUMAJILHBIE YCIIOBHS [T Pa3BUTHUS
MOJIOYHOKHCITBIX OAKTEepHii, MPUCYTCTBYIOLIMX Ha pac-
TATENBHON Macce. Hammuue mponrnoHOBOM KUCIOTHI
oOecriednBaet Jm3uc crop rpudos [13].

HanouacTuie cepedpa 001a1ar0T BEIpaKeHHBIMA
aHTHOAKTepHaIbHBIMU, TPOTUBOBUPYCHBIMH, aHTHU-
(YHTUIMIHBIMU CBOMCTBAMU, 4TO 00yCIaBIUBACT
HIAPOTY MX MPUMEHEHUS IPOTHB OOJBIIOTO KOJIHYe-
CTBA MATOr€HHBIX MUKPOOPTaHU3MOB, BBI3bIBAFOIIIIX
WH(EKIIMOHHBIC TIATOJIOTHH KHBOTHBIX, U TIO3BOJISI-
€T OTHECTH UX JICHCTBUE K ITHOTPOITHON Tepaiu
[14]. Taxoii mpenapar MOXXeT 00J1a1aTh BHICOKUMU

TEPANICBTUUCCKUMH XapaKTEPUCTHKAMU TIPH JICICHUN
HKEITYIOYHO-KUIIICYHBIX OOJIe3HEH )KUBOTHBIX.

[poBenenne omeHKN OAKTEPHUITHIAHON AKTUBHOCTH
npenaparoB Aproeut, buocu6 At v 1abopaTtopHOTo
o0pasma npernapara Aprouu; mo3BoJIHIO HOCTPO-
UTh Psiji yOBIBAIOIICH aHTUMUKPOOHON aKTHBHOCTH
Y YCTaHOBHTH, YTO HAaUOOJBILNI ITOKa3aTeNlb OTMe-
yeH y Str. disgalactiae ATCC27957 (0,01 mMxr/mur)
> St. aureus ATCC 25953, Str. agalactiae ATCC
12386, E. coli ATCC 25922 (0,05 mxr/mn) > St. epi-
dermidis ATCC 14990 (0,1 mxr/mn) > S. enteritidis
ATCC 13076 (0,2 mxr/mn) > K[. pneumoniae 71,
Pr. vulgaris ATCC 6380 (0,5 Mxr/mm).

BakrepurmHast akTHBHOCTh M3y4aeMBbIX TIpe-
napaToB ObLUIa 3HAYUTETHHO HIDKE (B 2—20 pas) mms
TIOJICBBIX M30JIAATOB peepeHTHBIX mTaMmoB Kl preu-
moniae (2,0 Mxr/mn) > S. enteritidis (1,25 Mxr/mir)
> Pr. vulgaris (1,0 mxr/min) > St. aureus (1,0 MKr/mo1)
> Str. disgalactiae (0,1 mxr/mn) > St. epidermidis (0,1
MKr/mit) > Str. agalactiae (0,05 mxr/mn) > E. coli
(0,05 MKr/miT), 9TO MOXKHO OOBSICHUTD JUTUTECIILHBIM
KOHTaKTOM B OpPraHU3Me KMBOTHOTO C aHTHOAKTEpH-
aJIbHBIMH BEIICCTBAMH (Ta0HUII).

Onenka 0aKTepMUMAHOI AKTHBHOCTH NPENAPATOB
Evaluation of the bactericidal activity of drugs

BakrepunuaHas KOHIICHTPAIHS, MKT/MJI
IIpenapat
S. enteritidis ATCC 13076 S. enteritidis
1 2 3 4 5
AproBut 0,4 - 2,0 -
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OxoHuanue madnuyvl

1 2 3 4 5
Brocub Anup - 5,0 - 40,0
Aprormn 0,2 2,5 1,25 50
St. aureus ATCC 25953 St. aureus

Aproeut 1,0 2,0

Brocn6 Aumn 12,5 25,0

Aprommp 0,05 0,1 1,0 12,5
St. epidermidis ATCC 14990 St. epidermidis

AproBut 0,2 0,5

Buocu6b Amup 2,5 8,0

Apromua 0,1 1,25 0,1 0,2
Str. disgalactiae ATCC27957 Str. disgalactiae

AproBut 0,1 0,5

Buocu6 Ay 12,5 25,0

Apromun 0,01 1,25 0,1 5,0
Str. agalactiae ATCC12386 Str. agalactiae

AproBut 0,1 0,2

Brocn6 Amn 10,0 10,0

Apromua 0,05 0,1 0,05 0,1

Pr. vulgaris ATCC 6380 Pr vulgaris

AproBut 2,0 5,0

brocub Ay 50,0 100,0

Apromuunz 0,5 10,0 1,0 20,0
P. aeruginosa ATCC 27853 P. aeruginosa

AproBut 1,0 5,0

Brocu6 Armun 20,0 20,0

Apromua 0,1 1,25 0,5 6,25

E. coli ATCC 25922 E. coli

AproBut 1,0 0,2

Buocub Anug 10,0 10,0

Apromua 0,05 0,1 0,05 0,1

Klebsiella pneumoniae 71 Klebsiella pneumoniae

AproBut 0,5 1,0

Bbrocub Ay 50,0 100,0

Apromuna 0,5 10,0 2,0 10,0

BBIBOJIBI HenneM npemapara Aprosut (0,1—1,0 Mxr/mr) u

1. [IpoBeneHHbIE UCCIEIOBAHUS TOKA3AIIH,
4yT0 1a00paTOpHBIN 00pazew npenapara Aprouus
IIPU U3y4eHUH OaKTepUILUIHON aKTUBHOCTH 00a-
J1aJ1 BBICOKOM aHTHOAKTepHUalIbHON aKTUBHOCTHIO
(0,01-0,5 MKr/MIT) IO CpaBHEHUIO C MOHOIIPUME-

buocu6 Anup (2,5-50 Mxr/mi).

2. OT™MeueHo, 4To 6aKTepUITMIHAS AKTUBHOCTh
B OTHOILIIEHUHU MY3€HHBIX IITAMMOB ObLi1a BbILIE,
YeM y W30JIUPOBAHHBIX IITAMMOB, YTO BUIUMO, BBI-
3BaHO JUTHTEIHHBIM KOHTAKTOM C JICKAPCTBEHHBIMHU
aHTHOaKTepUaTHHBIMH BEIICCTBAMU U KOHTAKTOM
UMMYHHOH CHCTEMbI MAaKpOOPTaHU3Ma.
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3. HpOBe,ZIeHHBIe HCCICOOBaHUA JAaKOT OCHOBA- IMUOHHBIX IMATOJIOTUAX, BbI3bIBACMbIX YCJIOBHO-IIA-

HUS IS KIIMHUYECKUX MCCIIEIOBAaHUM MPH HH(PEK-  TOTeHHOW MHKPOQIOPOH Y )KUBOTHBIX.

10.

11.

12.

13.

14.
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BUOXUMUYECKHUE MOKA3ATEJU KPOBU CBUHEN MPU UCTTOJIb3OBAHUM
B PAIUOHAX XEJATHBIX COEAUHEHUU MUKPODJEMEHTOB

'H.A. lllknas, *M.B. JlazapeBa
ICubupcruil ghedepanvhviii nayunwiii yenmp azpobuomexnonocuti PAH, Hoéocubupck, Poccus
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Juast uurupoBanms: [lxkune H.A., Jlazapesa M.B. bBuoxuMuueckue mokazaTed KpoBU CBUHEHN TPU UCIIOIb30Ba-
HHH B pallMOHAaX XeJIaTHBIX COeMHeHNI MUuKpoaneMeHnToB // Bectauk HI'AY (HoBocuOupckuii rocynapcTBeHHbIH
arpapuslii yauBepcuter). — 2025. — Ne 1(74). — C. 243-250. — DOI 10.31677/2072-6724-2025-74-1-243-250.

KiaroueBrble ciioBa: CBHHbA, BI/IO(i)CppOH, BI/IOIII/IHK, OHMOXUMHUYECKUI aHATIU3 KpOBU, MUKPO3JICMCHTDI, XCJIAThbI.

Pedepar. [lokazan ananuz 6uoxumuveckux nokazamenetl Kpogu ceunell npu UCNonb308aHUU XeLAMHBIX CO-
eounenull Mukpoaremenmos. Ilosviuenue ypogus 6eika ommeyanu 6 epynnax ¢ dadeil npenapama Buogheppon
6 pasnvlx 003ax, 6 1-ui oneimnotl epynne (buogeppon 0,1 mu/ke) yseruuenue omHOCUMENIbHO KOHMPOJSL ObLIO
na 7,87 %, 6o 2-u onvimuoii (buogeppon 0,2 mn/ke) — na 12,92 % (p < 0,001), 6 3-ii oneimnou (buogheppon
0,3 mn/ke) — na 11,21 % (p < 0,01). B epynnax nopocsam, nonyyaswux npenapam buoyunx, maxoice gviseunu
MEHOEHYUIO K VBETUUEeHUIO0 YPO8Hs Delka omHOCUmenvHo Koumpons. Haubonvwuii yposenv ommeyanu 6o 5-ii
onvimuot (buoyunx 0,2 ma/ke) u 6 6-ti onvimuou (Buoyunx 0,3 mia/ke) epynnax, oH npesviuianl KOHMPOIbHbLE
suauenus va 10,49 u 10,71 % (p < 0,05) coomeemcmeenno. Haubonvuee snavenue kpeamununa ommedanu 80
2-11 (buogheppon 0,2 mn/ xe) u 3-it (Buogpeppon 0,3 mu/ke) onvimuuvix epynnax, ono cocmasuno 92,31+5,36 u
92,75+5,21 mxmonw/n, umo 6onvute konmpons na 58,77 u 59,53 %. Haubonvwuii yposenv ACT ommeuen y ceu-
Hell ONbIMHBIX 2PYNN, KOMopuiM 0asanu npenapamul buogeppon 6 dose 0,2 mn/xe u 6 dose 0,3 mi/xe, on cocma-
eun 39,59+2,47 u 38,44+3,85 ed/n coomeemcmeenno, umo 6onvue koumpons na 40,19 u 36,12 %. Haubonvuiuti
yposenv AJIT ommeuen y nopocsm onvlmuwlx epynn, Komopuim oasanu npenapamvl buogeppon 6 doze 0,2 u
0,3 mn/xe, on cocmasun 33,92+2,30 u 32,51+2,08 eo/n coomsemcmsenno, umo 6onvute konmpons na 50,89 u
44,62 % (p < 0,01). Haubonvwuii yposens kanvyusi ¢ docmogeprocmoio p < 0,05 ommeuanu 6o 2-ii (buogeppon
0,2 mn/xe), 3-ti (buogpeppon 0,3 mn/ke), u 6-ui (Puoyunx 0,3 mia/ke) onvimuuvlx epynnax, on cocmasun 2,71%0,16,
2,70+0,17 u 2,63+0,17 mrmonv/n coomsemcmeaento, umo 6onvuie kowmpous Ha 48,90, 48,35 u 44,51 %. npu
p <0,01. Haubonvuuit yposens pocghopa ommeuanu 6o 2-ii (buogeppon 0,2 mn/xe), 3-it (Buogeppon 0,3 ma/ke) u
6-u (buoyunxk 0,3 mn/xe) oneimuwix epynnax, on cocmasun 1,86+0,03, 1,85+0,03 u 1,82+0,04 mxmonv/n coomeem-
cmeenHo, umo 6onvue kowmpous Ha 5,68, 5,11 u 3,41 %. Tax, npu daue Buogeppona 6 ooze 0,2 mi/xe yposeHs
orcenesa nosvicuncs Ha 43,52 %, npu oaue buogeppona 6 dose 0,3 mn/xe yposens gicenesza nosvicuics Ha 46,72 %
(p <0,01). IIpu oaue buoyunka 6 0osze 0,2 ma/ke yposensv yunka nosvicuics na 62,60 %, npu oave buoyunxa 6
oose 0,3 mn/ke yposens yunka nosvicuncs Ha 72,42 % (p < 0,001). Brarouenue 6 payuon npenapama buogheppon
6 PazHbIX 003aX MAKIICe OKA3AN0 NO3UMUEHOE GNUAHUE HA KOPPEKYUIO MUHEPATbHO20 0OMEHA.

BIOCHEMICAL PARAMETERS OF PIG BLOOD WHEN USING MICROELEMENT
CHELATE COMPOUNDS IN DIETS

IN.A. Shkil, 2M.V. Lazareva
ISibirsky Federal Scientific Center of Agrobiotechnologies of the Russian Academy of Sciences, Novosibirsk, Russia
’Novosibirsk State Agrarian University, Novosibirsk, Russia

E-mail: Lazareva7@mail.ru

Keywords: pig, Bioferron, Biocink, blood chemistry, trace elements, chelates.

Abstract. Analysis of biochemical parameters of swine blood using chelate compounds of trace elements is
shown. An increase in protein level was noted in the groups with dosing of Bioferron in different doses, in the 1st
experimental group (Bioferron 0,1 ml/kg) an increase relative to the control was 7,87 %, in the 2nd experimental
group (Bioferron 0,2 ml/kg) — by 12,92 % (p < 0,001), in the 3rd experimental group (Bioferron 0,3 ml/kg) — by
11,21 % (p < 0,01). Groups of pigs treated with Biocink also showed a tendency to increase protein levels relative
to and in the 6th experimental (Biocink 0,3 ml/kg) groups, it exceeded the control values by 10,49 and 10,71 % (p <
0,05), respectively. The highest creatinine value was noted in the 2nd (Bioferron 0,2 mL/kg) and 3rd (Bioferron 0,3
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mL/kg) experimental groups, it was 92,31£5,36 and 92,75+5,21 umol/L, which is 58,77 and 59,53 % more control.
The highest AST level was observed in pigs of experimental groups, which were given Bioferron preparations at a
dose of 0,2 ml/kg and at a dose of 0,3 ml/kg, it was 39,59+2,47 and 38,44+3,85 U/L, respectively, which is 40,19
and 36,12 % more control. The highest ALT level was observed in piglets of experimental groups, which were given
Bioferron preparations at a dose of 0,2 and 0,3 ml/kg, it was 33,9242,30 and 32,51%2,08 U/I, respectively, which
is 50,89 and 44,62 % more control (p < 0,01). The largest level of calcium with reliability 0,05 noted in the 2nd
(Bioferron 0,2 ml/kg), the 3rd (Bioferron of 0,3 mi/kg), and the 6th (Biocink of 0,3 ml/kg) skilled groups, it made
2,71%0,16, 2,70+0,17 and 2,63%0,17 umol/l respectively that 48,90, 48,35 control more and 44,51%. at p < 0,01.
The highest phosphorus levels were noted in the 2nd (Bioferron 0,2 mL/kg), 3rd (Bioferron 0,3 mL/kg) and 6th
(Biocink 0,3 mL/kg) experimental groups, it was 1,86+0,03, 1,85+0,03 and 1,82+0,04 umol/L, respectively, which
is 5,68, 5,11 and 3,41 % more control. So, when giving Bioferron at a dose of 0,2 ml/kg, the iron level increased
by 43,52 %, while giving Bioferron at a dose of 0,3 ml/kg, the iron level increased by 46,72 % (p < 0,01). When
Biocink was given at a dose of 0,2 mL/kg, the zinc level increased by 62,60 %, while when Biocink was given at a
dose of 0,3 mL/kg, the zinc level increased by 72,42 % (p <0,001). The inclusion of Bioferron in the diet at different

doses also had a positive effect on the correction of mineral metabolism.

B nacrosiiiee Bpemsi CBUHOBOAYECKHUE MPEI-
MIPUSTHUS YASISIOT 0c000€ BHUMAaHUE KOPMIICHHIO
U coaepkaHuto cBuHel. [[omHONIEHHOE KOpMIIEHUE
MOJIOKUTENBHO BIUSET Ha MPOAYKTHUBHBIE KaYeCTBa
cBuHed. OHUM U3 MOoKa3areneil NpoIyKTUBHOCTH
SIBJISIETCS] MTHTEHCUBHOCTD MTPOTEKAHMSI OOMEHHBIX
MIPOLIECCOB B OPraHU3Me, ONPEIETUTh KOTOPYIO
MOKHO, OTCJIC)KHBAsi OMOXHMUYECKHE TTOKA3aTeITn
kposu [1].

broxumuyeckue nokasarean KpOBU CUUTAIOTCS
OJTHUMH U3 BaXKHEHIINX XapaKTePUCTUK (PYHKIHO-
HaJIbHOTO COCTOSIHUS M TOTEHUUAJIbHBIX BO3MOXK-
HOCTel opranusMa cBuHeil. IIpu 3ToM oHU He me-
pemarTcs OT pOAUTENEeH TOTOMKaM B HEU3MEHHOM
BUJE, a HOPMUPYIOTCS B IPOLIECCEe OHTOTEHe3a Ha
0a3e B3aMMOJICHCTBUS HACIIEICTBEHHBIX OCOOEHHO-
cTell U ycIoBHii BHeLIHel cpensl [2]. 3BecTHO, uyTO
KHU3HEEATENbHOCTh OPraHu3Ma Kak €IMHOTO 11eJI0r0
BO MHOTOM OCYIIECTBIISIETCS 3@ CUET KPOBH U €€ CO-
crapistonux. [1o JaHHBIM TUTEpaTypbl IPUMEHEHNE
Pa3IUYHBIX OMONpenapaTroB MPUBOAUT K TEM HUIIU
VMHBIM U3MEHEHUSAM KapTUHbBI KPOBHU MPAKTUYECKU
y BCEX BUJIOB KUBOTHBIX [3—06].

B HacTosiiee BpeMsi OTMEUEH 0COOBII UHTE-
pec K MUKpPORJIEMEHTHBIM Iperaparam, B KOTOPbBIX
KU3HEHHO HEOOXOAMMBIE MUKPOIJIEMEHTHI HaX0-
IITCSL B COCTABE XEJIAaTHBIX COCIUHEHUN. XeIaTHbIe
COEIMHEHUs 00J1a/1al0T BBICOKON OMOJIOrnYeCcKOi
AKTUBHOCTBIO, 00€CIEYMBAIOT JYUIIIYI0 aCCUMU-
JSIUIO METAJIJIOB, YTO, B CBOIO OYEPE/Ib, OJIOKHU-
TEJILHO BJIHSIET HA PE3UCTEHTHOCTD, MPOAYKTUBHBIC
Y BOCITPOU3BOJUTEINIbHBIE (DYHKIIMH BCEX CEIBCKO-
XO3IHUCTBEHHBIX )XUBOTHBIX [7-9]. E.IO. Iluc ¢
coarT. (2018 1.) mpu UCMONB30BaHUM KOMILIEKCa
OPraHUYECKUX MUKPOIJIEMEHTOB, COJIEPKAILETO
XeJaThl JKenes3a, Meu, Mapraiia, IMHKa U CeJieH B
cocTaBe Apoxoken Saccharomyces cerevisiae, s
CYTIOPOCHBIX U MOJCOCHBIX CBUHOMATOK OTMETH-

JIM YBEJIMYEHHE MHOTOIUIOANS, KPYITHOTUIOMHOCTH,
’KHBOW MacChl M KOJIMYECTBA TIOPOCST MPH OThEME,
YBEIUYEHHE MOJIOYHOCTH, COXPAHHOCTH, YITy4IlIEHHE
OMOXMMHUYECKUX, IMMYHOJIOTUYECKHX MTOKa3aTesei
kpoBH [10]. Gang Zhang c coast. (2022 r.) BbISIBUIIH,
YTO XeJIATUPOBAHHBIN IIMHK ABJIAETCS aJbTEPHATUBON
BBICOKOJIO3HOMY OKCHJTy LIMHKA JJIsi CHATHS CTpecca
OTIIYYEeHHSI TIOPOCSIT, MIOCKOJIBKY OH OJIarONIPHUSTHO
BIIMSIET HA [TOKA3aTENIM POCTA U 310POBbE KUILIEYHHUKA
HOPOCAT-OTHEMBIILIEH, a TAK)KE CIIOCOOCTBYET CHUKE-
HUIO YaCTOThI JUAPEH U 3arpsiI3HEHUS OKpYKaroIen
cpensl (heKaaTbHBIMU BhIIEICHUAMHU ITUHKA [11].
Lens paGoThl — MpoaHAIM3UPOBATh OMOXUMHYE-
CKH€ TIOKa3aTeI KPOBH CBHHEH TP UCTIONIH30BAHUHT
XEJIaTHBIX COEIUHEHUI MUKPO3JIEMEHTOB.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

HayuHno-uccnenoBarenbckue paboThl TPOBO-
qurch Ha 6ase pepmepckoro xo3siictBa HoBocu-
Oupckoit obmactu. B omnbiTe yuacTBOBaiM CBUHBU
Bo3pacta 60—90 cyT, anTtalickoil MACHOMN MOPOABI
MSCHOTO HarpaBieHus. Jjia uccnenoBanuii ObIIN
copMUpOBaHbI 7 TPy HOPOCAT (OIHA KOHTPOJIbHAS
Y 1IEeCTh OMBITHBIX) 10 12 T0OJI0B B Kaxk10i. KUBOT-
HBIX OTOMpPAJIM MO MPUHILIMITY AHAJIOTOB C Y4E€TOM
Macchl Teja, KIMHu4Yeckoro cocrosinus. [lopocst
BCEX TPYIII CONIEPKaIH B PaBHBIX YCIOBUSX, HA pa-
IIMOHE, OTBEYAIOIIEM UX (PU3UOIOTUIECKUM TTOTPeO-
HOCTSIM. JKMBOTHBIM KOHTPOJIBHOM TPYIITIBI CKapMJIH-
BaJIM TOJIbKO 0CHOBHOM patnoH (OP). ITopocsTa 1-it
OTBITHOM TPYTIITBI IOMUMO PAI[MOHA, TPUMEHSIEMOTO
B X03s1iiCTBe, Moy4asnu npenapar buodeppon B 103e
0,1 MII/KT eKeTHEBHO B EPUO/IBI C 4-THEBHOTO /10
25-aHEeBHOTO BO3pacTa u ¢ 65- mo 86-1HEBHBIN BO3-
pacrt, 2-ii onbITHOU Tpymbel — buodeppon 0,2 vt/
KT, 3-i onbITHOM Tpynmbl — buodeppon 0,3 mu/kr
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B Te e nepuoasl. [lopocsra 4-i1 ONBITHOM IPyTIIbI
nonmydanu bruommak B mo3e 0,1 Mi/kr, 5-it onbITHON
rpymmbl — brormak 0,2 T/KT, 6-if ONBITHOW TPYTIITE —
Buonmuk 0,3 MiI/Kr Macchl Tea B T€ K€ IepUOIb.
buoxumuyeckoe ucciaenoBaHue KPOBH MPOBOAMIN
Ha 60-i1 1eHb PKCIIEPUMEHTAIBHOTO TIEPUOJA U Ha
90-i1 nenb. KpoBb 1151 OMOXMMUYECKHX HCCIIeI0Ba-
HUH y )KUBOTHBIX ONBITHBIX M KOHTPOJIBHOM TPYIIIT
oTOMpanu yTpom 10 kopmiieHus. Mccnenoanue
MpOBOAMIIOCH Ha 6a3e naboparopun COHIIA PAH.

[penaparsl buodeppon u brounnk npencrapis-
10T c000# BOHBII pacTBOP OMOIOTUYECKH aKTUBHBIX
BEIIECTB, B COCTaB KOTOPHIX BXOMIAT OPTaHUYECKUE
JKeJe30 U ITMHK B JOpPME XeJIaToB U KapOOKCHIIATOB
(1 000 mr/1), SIBISFOIIMXCSI €CTECTBEHHBIM OHOCO-
BMECTUMBIM CTUMYJISITOPOM FeMOII033a.

N3ydenne 6MOXUMHUYECKUX MOKa3aTesel B ChIBO-
POTKE KPOBH MPOBOIUIIOCH C IOMOIIIBIO OMOXUMUYE-
CKOT'0 aHaJIM3aTopa OTKpbIToro Trna iMagic-V7 (ep-
CHsl JUIA BETepUHApHH ), Tpon3BoAuTeNb Shenzhen
iCubio Biomedical Technology Co., Ltd, Kutaiickas
Haponnas Pecy6nuka. Mcnionbs3oBascs craniapt-
HbI HaOop peareHToB. bbUTH OMpenenens 6uoxu-
MHUYECKHE TTOKa3aTesN, Takue Kak OeJI0K OO,
moueBuHa, ACT, AJIT, Gmmupyoun obuuii u kpea-
TUHUH. Taxoke onpenessuii KOJIMYECTBO COAEPKAHUS
MAaKpO- ¥ MUKPOAJIEMEHTOB B KPOBU KMBOTHBIX:
KanbIii, pocdop, xene3o, IUHK, MArHUAN.

Jns olleHKH 3HAaYUMMOCTHU pa3IMuuil MexXy
rpyIIaMHu UCTOJB30BANH f-KpuTeprii CThIoEHTa IS
HenmapHbIX BEIOOPOK. Takske MCIomb30Bajcs METO
BAPHUAIMOHHOM CTAaTUCTHKU: BBIYUCICHUE CPEAHEN
apudmernaeckoit M u ee ommbku m. Kputnueckoe
3HauU€HHEe YPOBHS CTATUCTUYECKOM 3HAYMMOCTH PU
MPOBEPKE HYJEBBIX TMIOTE3 MPUHUMAIN PaBHBIM
0,05. buonndopmMalMOHHBIN aHATN3 MOTYYSHHBIX
JAHHBIX TIPOBOIMIIM TP TIOMOIIY MPOTPAMMHBIX
naketoB Excel MS Office 2016 u Past 4.03.

PE3VJILTATBI UCCJEJIOBAHUI U UX
OBCYKJIEHUE

[Tpu uccnemoBanwy Mokasaresnei 6eJIKoBOro 00-
MEHa B CBIBOPOTKE KPOBHU MOPOCAT OBLIO BBISICHEHO,
YTO cozeprKaHue o011ero Oenka y Bcex MoJ0NbITHBIX
YKUBOTHBIX OBLIO B mpeaenax GUu3noI0orHIecKux
HOpM (65,0-85,0 r/1m). Ognako Hanbosiee HU3KUH
YpPOBEHB 001IeT0 OeKka HaOIMI0AaNICs Y TTIOPOCST
KOHTPOJIBHOM T'PYTIITBI, YTO MOXKET OBITH CBSI3aHO C
UMMYHOAC(PUIIUTHBIM COCTOSTHUEM M CHIDKEHUEM
0eK0BOOOPa30BaTEIbHON (PYHKIUU EYESHH.

VYpoBeHs o0uiero Oenka B rpymnmnax, B paioH
KOTOPBIX OBLIN BKJIFOUEHBI Ipernaparsl bruodeppoH u

buonmHk, ObUT BBIIIIE, Y€MY TIOPOCAT KOHTPOIHHOMN
rpymisl (Tabnuia). Tak, HaubonpImii ypoBeHb Oenka
B ChIBOPOTKE KPOBU CBUHEN 60-THEBHOTO BO3pacTa
OoTMeuasu Ipu Jaye npenapara buogeppon B 1o3ax
0,2 1 0,3 MA/KT, 9TO TPEBHIIAN0 JAHHOE 3HAYCHHE
KOHTpOosIbHOM rpynmsl Ha 11,39 1 9,46 % (p < 0,05)
cooTBeTCTBeHHO. Cpeau rpymi, noiay4yaBmux buo-
IIUHK, HANOOJIBIIINA YPOBEHB OBLI B S5-I OMBITHOM
rpynmne (buoruak 0,2 MII/KT), KOTOPBINA TTPEBBITIIAI
KoHTpoJib Ha 8,75 % (p < 0,05). Y 90-1HeBHBIX TIOpPO-
CAT coZiepKaHne 00IIero OeKa B CHIBOPOTKE KPOBU
TIOBBIIIIAETCS, YTO 3aKOHOMEPHO B TPOIIECCE pOCTa
cBuHE. JlocTOBEpHOE TOBBIIIIEHUE YPOBHS OeiKa
OTMEYaJH B IpyIax ¢ qaveit npenapara buodeppon
B pa3HBIX 033X, B 1-it onbITHOH rpynme (buodep-
pon 0,1 MII/KTr) yBeTU4€HUE OTHOCUTEIBHO KOHTPO-
15t 6eu10 Ha 7,87 %, Bo 2-i1 onbiTHOM (buodeppon
0,2 ma/xr) —Ha 12,92 % (p <0,001), B 3-it onbITHOM
(buodeppon 0,3 mn/kr) —na 11,21 % (p < 0,01).
B rpynmnax nopocsrt, nosiy4aBmux npenapar buo-
LIUHK, TAaK’KE€ BBISIBWIN TEHACHIMIO K YBEIINYEHHUIO
ypOBHsI Oeslka OTHOCUTENbHO KOHTposisi. Hanboumb-
I YpOBEHb OTMeuaiu B S5-i onbiTHON (bronuHk
0,2 mn/kr) u B 6-if oneiTHOM (broruuak 0,3 MIT/KT)
rpyMIax, OH MPEeBbIIal KOHTPOIbHbBIE 3HAYCHUS Ha
10,49 u 10,71 % (p < 0,05) cooTBETCTBEHHO.

KpeatunuH siBisieTcsi KOHEYHBIM MTPOTYKTOM
pacmazia KpearnHa, KOTOpbIii UTPaeT BayKHYIO pojib B
HHEPreTHUECKOM 0OMEHE MBIILICYHON U APYTHX TKa-
Hel. [Ipr 3TOM y )KMBOTHBIX C OoJiee pa3BUTON MbI-
IIEYHOM TKaHbIO, KaK MPaBUJIO, TAaHHbIM MOKa3aTeb
BbIILIE. Y MOIONBITHBIX )KUBOTHBIX 110 CPAaBHEHHIO C
KOHTPOJIEM YPOBEHb KpPEaTUHNHA B KPOBHU YBEITMYMII-
cs. Y 60-1HEBHBIX TOPOCST, MOTYyUYaBIINX IIpenapar
buodeppon, HanboIbIIIee 3HAYCHNE KPEaTHHUHA C
nocroBepHOCTHIO p < 0,001 ormevanu Bo 2-if (buo-
deppon 0,2 mur/kr) u 3-it (buodeppon 0,3 mi/kr)
OIBITHBIX TPYyINIaxX, OHO cocTaBwiIo 92,31+5,36 u
92,75+5,21 MKMOJIB/JI, 4TO OOJIBITIE KOHTPOJIS Ha
58,77 1 59,53 %. Y 90-1HEBHBIX TOPOCAT HANOOJIb-
1iee 3HaueHUue OTMEYalu B TeX JKe TpyIIax, OHO
cocrasuio 108,2+4,92 u 107,2+5,12 MKMONB/M, 4TO
Oonbiue kKoHTposst Ha 73,95 u 72,35 % (p < 0,001).
MO0>XHO OTMETHUTB, YTO C BO3PACTOM KOJIMUECTBO
KpeaTHHHHA, 0OHAPY>KEHHOTO B KPOBH, yBEIINYH-
BaeTCA. YBEIIMYEHHUE €T0 B KPOBU CBUHEN OIIBITHBIX
IPYyIII OTHOCUTEIBHO KOHTPOJISI CBUIETEIBCTBYET O
MTOJIOKUTEITLHOM BIIMSTHHE XEJIATHBIX COCIMHEHUIN
610371eMEHTOB Ha OENOKCHHTE3UPYIOLIYIO (DYHKIIUIO
MEYCHH U O HOPMAJIM3aluU KITyOOuKOBOM HHMIIb-
TpaIyu MoYyekK.

HHuTeHcHBHOCTD OEITKOBOTO 0OMEHA B OpraHu3Me
XapaKkTepHu3yeT KOHIIEHTPALUs B CBIBOPOTKE KPOBU
MOUYEBHHBI — KOHEYHOTO MPOAYKTa OEIKOBOIO Me-
Tabonu3ma.
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YpoBeHb MOYEBUHBI Y CBHUHEH ObLT CTAOMIIB-
HBIM Ha IPOTSYKEHUN BCETO MEPUOAA UCCIEIOBAHUS
U COOTBETCTBOBAJ HOpME. Y 60-IHEBHBIX MOPO-
CSAT HaUMEHbIIIee 3HAYeHUE TaHHOTO MOKa3aTess ¢
nocroBepHOCThIO p < 0,05 ormeuanu Bo 2-i (buo-
¢deppon 0,2 ma/kr) u 3-it (buodeppon 0,3 mia/kr)
ONBITHBIX Tpynmnax, oHo coctaBuiio 3,86+0,14 u
3,9040,17 MKMOITB/11, 9TO MEHBIIIE KOHTpOIs Ha 13,26
u 12,36 %. Y 90-1HEeBHBIX MOPOCIT HAUMEHBIIIECE
3HaYEeHHE OTMEYaJIM B TEX K€ IpyIax, OHO COCcTa-
B0 3,64+0,13 u 3,73+0,12 MKMOJIB/II, YTO MCHB-
e koHTpous Ha 11,65 u 9,47 % (p < 0,05). Takum
oOpa3zom, npenaparsl buodeppon u buornunk He
HapyLIWJIM PAaBHOBECHE JAHHOIO IIOKa3aTels B Op-
raHU3Me CBUHEH, BCE N3MEHEHUS TPOUCXOIUIH B
npezaenax pedepeHCHbIX 3HAUCHHA.

[Tpu ananu3e akTuBHOCTH (pepMeHTa acnapra-
tamuHoTpancdepassl (ACT) B CHIBOpOTKE KPOBHU
y CBUHEHW HCIIBITYEMBIX TPYIII BBISBHIIA HEJOCTO-
BEPHBIE Pa3INyUs CPEaU KOHTPOJIBHON U OIBIT-
HBIX TPYyIHI, IPU ATOM MOKa3aTeI HAXOUIUCh B
npezaenax pedepeHcHbIX 3HaueHuni. Habmoganu
TEH/ICHLIMIO K MMOBBILIECHUIO YPOBHS JaHHOTO MOKa-
3aTesisl y ONBITHBIX OPOcAT. Y 60-IHEBHBIX MOPOCST
KOHTPOJIbHOM rpyninsl nokasarens ACT cocTaBun
24,03+1,07 en/n1. Y cCBUHEH OMBITHBIX TPYTIIT, KOTO-
pBIM j1aBaiu npenapar buodeppon B nozax 0,1, 0,2
u 0,3 mu/kr, ypoBeHb ACT ObLI BBIIIIE KOHTPOJIS HA
3,37, 21,18 (»p £0,05) u 20,43% COOTBETCTBEHHO.
B kpoBu cBHHEH, KOTOpBIE NOTy4YaJil BHOIIMHK B
nozax 0,1, 0,2 u 0,3 mi/kr, ypoBenb ACT Ob11 BbITIIE
koHTpOoJst Ha 4,87, 7,45 u 4,99 % coOTBETCTBEHHO.
B kpoBu 90-1HeBHBIX opocsT nokazarenb ACT He
MpeTepIien CylecTBeHHbIX n3MeHeHnil. Hanbomnb-
i ypoBeHb ACT oTMedeH y CBUHEH ONBITHBIX
TPYII, KOTOPBIM J1aBajiu mpenapaTtsl buodeppon
B n03¢ 0,2 ma/kr u B go3e 0,3 MIJI/KI, OH COCTaBHUII
39,59+2.,47 u 38,44+3,85 en/n cOOTBETCTBEHHO,
yto Oombine KoHTpois Ha 40,19 u 36,12 %. Cpenu
CBHMHEH OMNBITHBIX I'PYIII, OJYYaBIIUX MpernapaT
BuonuHk, 6051ee BHICOKHH YPOBEHb OTMEUAIH B S-i
onbITHOM Tpynne (buonuuk 0,2 M/ KT), KOTOPBIH
MPEBOCXO/INUI KOHTpoJib Ha 31,48 %.

CkapMiMBaHME IOPOCATAM XEJIaTHBIX COEAMHE-
HUI MUKPO3JIEMEHTOB MPUBOAMIIO K IOCTOBEPHOMY
YBEJIMYEHHIO aKTUBHOCTH allaHMHAMUHOTpaHcepa-
36l (AJIT). ¥V 60-1HEBHBIX TOPOCAT KOHTPOIBHOM
rpynmsl nokazarens AJIT cocrasun 17,81+0,96 en/n.
Y mOpOCAT OMBITHBIX TPYTII, KOTOPHIM JIaBaJIX Mpemna-
par buodeppon B 103ax 0,1, 0,2 u 0,3 MII/KT, ypOBEHBb
AJIT 6b11 BoIme KOHTpOJS Ha 8,31, 14,65 u 12,07 %
COOTBETCTBEHHO. B KpoBM OPOCAT, KOTOpPbIE MOTY-
yanu buonuak B 103ax 0,1, 0,2 u 0,3 MII/KT, ypOBEHb

AJIT Ob11 BoITIIe KOHTpOIIS Ha 3,65, 6,06 1 6,06 %
COOTBETCTBEHHO. B kpoBH 90-1HEBHBIX MTOPOCHT I10-
kazarenb AJIT Takke He IpeTepIel CyIeCTBEHHbIX
n3meHenuidt. HanGonwimit ypoBens AJIT oTMeueH y
MOPOCAT OIBITHBIX IPYIIIL, KOTOPBIM JIaBaJIM Mpernapa-
TeI buodeppon B 1o3e 0,2 u 0,3 MI/KT, OH COCTaBHII
33,92+2,30 1 32,51+2,08 ex1/i1 COOTBETCTBEHHO, YTO
6osbiire kouTpoutst Ha 50,89 u 44,62 % (p < 0,01).
BeposiTHee Bcero, 3T0 CBA3aHO € BBICOKMM YPOBHEM
MeTabOIMYECKUX MPOIIECCOB BO BHYTPEHHHUX OpraHax
YKUBOTHBIX, OJTYYAIOLIMX Mpenaparsl buodeppon u
buonmHK, B 4aCTHOCTH, 3TO YKa3bIBa€T HAa UX BIHS-
HHE Ha POCT CKEJIETHOW MYCKYJIaTyphl U YBEJTMUCHUE
(yHKIIMOHAIBHOW HArpy3Ky Ha MEYCHb.

Taxum 06pa3oM, y MOJONBITHRIX CBUHEH, TO-
Jy4aBIIUX XEJIATHbIE COEUHEHUSI OMO3IEMEHTOB,
Bo3pacrana akTuBHOCTb AJIT u ACT. IloBbiienne
aktuBHOCTH amuHOTpanchepas (ACT u AJIT) B coi-
BOPOTKE KPOBH KHUBOTHBIX OMBITHBIX TPYII B MpeEe-
Jax (PU3MOIOrHIECKON HOPMBI SBIISIETCS TTOKa3aTesieM
HanboJiee MHTEHCHBHOTO CHHTE3a TKAHEBOTO OeJKa.

Conepxanue ob1iero OuaupyOouHa siBiaseTcs
Ba)KHBIM MapKepOM, MOKA3bIBAOIIUM (DYHKIIHOHAIIb-
HYIO 3pEJIOCTh MEYEHH Y MOPOCST B MOCTHATAILHBIN
neproa. Y mopocsT B HOpME CollepiKaHne 001ero
OmpyOrHa JOHKHO COCTABIISATH IO 5 MKMOJTB/JI.
Coneprkanue o01iero oumupyOornHa B KOHTPOJIBHOM
Y ONBITHBIX IPyNIax >KUBOTHBIX B TEUEHUE BCETO
HKCIIEPUMEHTA 0Ka3aJloCh B Mpezenax pedepeHCHbIX
3HaueHui. B 3aBUcUMOCTH OT BO3pacTa, JaHHbIN
MOKa3aTeslb YMEHbIIAICS B Ipenenax Gpusuomoru-
4ECKOW HOPMBI.

Bxurouenne npenaparoB buodeppon u bro-
LMHK B pallMOH CBUHEW OKa3aJio BIUsSHHUE HA MU-
HepalbHBIH 00MeH. YpoBeHb Kaiblus u ¢pocdopa
B CBIBOPOTKE KPOBHU OTpakaeT 00eCIeueHHOCTh
MMM OpTaHU3Ma KUBOTHBIX. Y CBUHEH OIBITHBIX
TPYIII COAEpKaHUE KaJIbIUs B CBIBOPOTKE KPOBU
OBLJI0 BBINIE, YeM B KOHTPOJIbHOM Tpymre. B koH-
TPOJIbHOMU rpynmne 60-aHEeBHBIX MOPOCAT YPOBEHb
kanbius coctasmi 1,82+0,16 mmons/n, y 90-n1HeB-
HBIX — 1,9120,15 Mmounb/n. YauTeiBast peepeHCHBIC
3HAYECHUS JAHHOTO MOKAa3aTessl y CBUHEH B Mpezeax
2,5-3,5 MMoIIB/11, OTMEYaeM THITOKaIbIueMuro. Co-
JIepKaHue KaJblHsl B KPOBH MOHMKAETCS MPH JTH-
TEJILHOM JIe(UIUTE €ro B palmoHe. Bximouenue B pa-
IIMOH CBUHEN XeJIaTHBIX COEIMHEHNH OH0ATIEeMEHTOB
CMOCOOCTBYET HAPACTAHUIO YPOBHS KaJbIHS B KDOBU
3a CYEeT aKTHUBHU3allMW BCACHIBATEIILHOM CIIOCOOHO-
CTH OpPTaHM3Ma U XOPOIIEMY YCBOEHHUIO ITUTATEIb-
HBIX BEIECTB. B onbITHBIX rpynmnax y 60-1HeBHBIX
MOPOCAT HauOOJIBIINI YPOBEHb KaJbLUA C TOCTO-
BepHOCThIO p < 0,05 ormeuanu Bo 2-ii (buodeppon
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0,2 mi/kr), 3-ii (buodeppon 0,3 mi/kr) u 6-it (buo-
nuHK 0,3 MJI/KT) ONBITHBIX TPyNIaxX, OH COCTABHII
2,71£0,16, 2,70+0,17 1 2,63+0,17 MKMOIB/II COOT-
BETCTBEHHO, 4TO OosbIiiie KoHTposst Ha 48,90, 48,35
u 44,51 % npu p < 0,01. YV 90-1HEBHBIX TTIOPOCAT
HaunOoJbIIee 3HaUeHHe oTMeuasu Bo 2-it (bruodeppon
0,2 mn/xr), 3-i1 (buodeppon 0,3 mn/kr) u 5-it (buo-
uHK 0,2 MJI/KT) ONBITHBIX TPYIIIaX, OHO COCTABUIIO
2,75+0,19, 2,74+0,13 u 2,72+0,18 MKMOIB/11, YTO
Oonbie koHTpoJist Ha 43,98, 43,46 u 42,41 % npu
p<0,01.

Conepxanue ¢ocdopa HAXOAUIOCH B TIpejie-
nax ¢uznonornyeckoit Hopmbl. Ilpu 3TOM y cBHHEH
OIBITHBIX TPy copeprkanue hocdopa B CHIBOPOTKE
KpOBH OBLIO BBILIE, YEM B KOHTPOJBHOU Irpymnime.
VY 60-1HEBHBIX TOPOCAT HAHOOJIbIIIEEe 3HAYCHUE OT-
Meuanu Bo 2-i (buodeppon 0,2 mi/kr), 3-it (buo-
¢deppon 0,3 mi/kr), 5-i (buoumnk 0,2 Ma/kr) u 6-i
(brormnk 0,3 MII/KT) OTIBITHBIX TPYIIIAX, OHO COCTa-
Buio 1,75+0,03, 1,74+0,05 u 1,71+0,05 MxMoIIB/1,
4yTO GonbIe KOHTpoJs Ha 6,71, 6,09 u 4,21 %.
Y 90-1HEBHBIX OPOCT HAUOONIBIINI YpOBEHB (hoc-
¢dopa ormeuanu Bo 2-it (buodeppon 0,2 ma/kr), 3-i
(buodeppon 0,3 mi/kr) u 6-it (buorunk 0,3 mir/kr)
OMBITHBIX T'pynnax, oH coctasuia 1,86+0,03,
1,85+0,03 u 1,82+0,04 MKMOJIB/JI COOTBETCTBEH-
HO, 94TO OoJbIe KOHTpOIst Ha 5,68, 5,11 u 3,41 %.
Paznuuus HenoctoBepHsbl. [lokazaTenn 1aHHOTO
3JIEMEHTa HaXOAMJIMCh HA OTHOCUTEIHHO CTa0MIIb-
HOM YPOBHE, YTO TOBOPUT 00 €CTECTBEHHOM Teue-
HUM (HochOpHO-KAIBIIEBOr0 0OMEHA U YKa3bIBaeT
Ha cTaOMIbHOE Pa3BUTHE OPraHM3Ma MOJOMBITHBIX
nopocaT. OTHOMIEHNE Kablni/Gpochop ocTaBaioch
B ONTUMAJILHOM JMara3oHe — okoio 1,5 y mopocst
BCEX OMBITHBIX TPYII, 4TO, B KOHEYHOM UTOre, 00e-
CIIEYMJIO JyYlllee pa3BUTHE BHYTPEHHUX OPraHOB U
YBEJIMYCHHE MACCHI TEJa.

ConeprxaHue xenes3a B CBIBOPOTKE KPOBU CBU-
HEel KOHTPOJIBHOW IpyMIbl HAXOJUJIOCH HA YPOBHE
HIKe (HU3UOJIOTHYECKONW HOPMBI. B KOHTpOJIbHOM
rpynmne 60-I1HEBHBIX TOPOCAT YPOBEHD Keye3a
cocraBun 13,74+0,70 MkMoaw/1, y 90-THEBHBIX —
14,90+0,80 Mxmoutb/11 ipu peepeHCHBIX 3HAYCHU-
ax 16,0-36,0 MxMoub/n1. Y 60-1HEBHBIX TOPOCST
HanOONBIINI YPOBEHB JKelle3a B CHIBOPOTKE KPOBU
OTMEUaJIX B OIBITHBIX I'PYIaX, KOTOPbIE OTy4aan
Bbuodeppon B pazubix go3ax. Tak, npu gaue buodep-
pona B 03¢ 0,1 MJI/KT ypoBeHb kene3a Obl BhIIe
koHTpoist Ha 33,19 %, mpu gaue buodeppona B no3e
0,2 MII/KT ypOBEHB JKee3a moBbIicuiics Ha 43,52 %,
npu nade buodeppona B noze 0,3 Mi/kr ypoBeHb
eJe3a nosbicuiics Ha 46,72 % (p < 0,01). Bxmroue-
HUE B pallMOH Mpemnapara BUOLMHK B pa3HbIX J03ax

TaKKe 0Ka3aJI0 O3UTHBHOE BIIMSHIE Ha KOPPEKIIUIO
MHHEpaJIbHOro 0OMeHa. YPOBEHb Keje3a MOBBICHIICS
Ha 12,81 % (buoruak 0,1 ma/kr), Ha 15,57 % (buo-
ek 0,2 mur/kr) v Ha 17,98 % (buormuk 0,3 mMi/kr)
(» £0,05). Mgl cBsI3BIBaEM 3TO C TIOJIOKUTEILHBIM
BIIUSIHUEM XEJIaTHBIX COCTMHEHUI OHO03JIEMEHTOB
Ha mporecc oOMeHa BENIECTB, 3a CYET Yero yBe-
JMYMBACTCS MOCTYIJICHHE MUHEPATBHBIX 3JIEMEH-
TOB B KPOBOTOK M KO BCEM BHYTPEHHHM OpTaHaM.
V 90-1HeBHBIX OPOCAT KapTHHA COAEPKAHUS Kele-
3a coxpansiercs. Haubomnbiine 3HaueHus: oTMevaiu
Bo 1-if (brnodeppon 0,1 miu/kr), 2-i (buodeppon
0,2 mn/kr) u 3-it (buodeppon 0,3 MiI/KT) ONBITHBIX
TpyMIax, 4YTo MPEBbIIIAIN KOHTPOIb Ha 93,49, 97,52
u 112,15 % (p < 0,001) coorBeTcTBeHHO. B rpynmax
CBHMHEH, TOJTy4YaBIINX Mpenapar bHonuHk B pa3sHbIX
J103aX, YPOBEHb XKeJe3a J0CTUran GU3HoI0orHyecKon
HOPMBI, UTO MBI CBSI3BIBA€M C HEKOTOPOW MHTEH-
cudukanyeir OCHOBHBIX OOMEHOB M YIIy4llICHUEM
BCACBIBaHHUS MHUKPOAJIEMEHTOB U3 KOPMOB.

ConepxaHne IUHKA B CBIBOPOTKE KPOBH CBUHEH
KOHTPOJILHOHM I'PYIIITBI HAXOIMIOCH HA YPOBHE HIDKE
¢du3nonornyeckoit Hopmel. B koHTposIbHOM TpyTI-
e 60-IHEBHBIX MOPOCAT YPOBEHb LIMHKA COCTABUII
28,72+1,25 mxmonb/n, y 90-1HEBHBIX MTOPOCAT —
30,41+1,42 mxmomw/i1 ipu pepepeHCHBIX 3HAYCHU-
sx 40,0—60,0 MkMob/1. Y 60-THEBHBIX TOPOCST
HauOONBIINI YPOBEHb IMHKA B CHIBOPOTKE KPOBU
OTMEYaJIM B OTNBITHBIX IpyMMax, KOTOpbIE MOdyya-
nu buounHk B pa3Hbix no3ax. Tak, npu nade buo-
1HKa B 1o3e 0,1 MiI/Kr ypoBeHb IMHKA ObLT BhIIIE
KOoHTpoJs Ha 47,74 %, npu nade buonunka B 103¢€
0,2 MuI/KT ypOBEHb IMHKA MOBBICHIICSA Ha 62,60 %,
npu nade buomiaka B 103e 0,3 MII/KT ypOBEHb LIMHKA
noBbicuiica Ha 72,42 % (p < 0,001). Bxirouenue
B palmoH npemnapara buogeppoH B pa3HbIX 103ax
TaKKe 0Ka3aJI0 MO3UTHBHOE BIMSHIE Ha KOPPEKIIUIO
MHHEpPAIFHOT0 0OMeHa. YPOBEHb IIMHKA ITOBBICUIICS
Ha 30,50 % (buodeppon 0,1 mn/kr), Ha 42,93 %
(Buodeppon 0,2 mu/kr) u Ha 37,39 % (buodeppon
0,3 mi/kr) (p <£0,001). Y 90-1HEBHBIX TTOPOCAT CO-
JiepKaHUE IIMHKA B CHIBOPOTKE KPOBU COXpaHsIET
MOJIOKUTEIFHYIO TMHAMUKY, YTO TOBOPHUT O CTaOU-
JM3anuy mporueccoB oOMeHa BemiecTB. Konenrpa-
IIMs1 MarHusl B CHIBOPOTKE KPOBH HE pa3innyajach
JIOCTOBEPHO IO TPYIIIaM, STOT TOKa3aTelb ObLI B
npenenax pe)epeHCHbIX 3HaYCHUH.

Takum 06pa3om, BKIIOYEHUE B PAIIIOH MTOPOCAT
npenaparoB buodeppoH n BHOIMHK B BUjIE XeNaTHBIX
COEIMHEHMH TIO3UTUBHO BIMSACT HA OMOXUMHYECKHE
MOKa3aTesy KPOBHU, YTO CBHIETEIHCTBYET O IOJIO-
YKUTEIBHOM BIMSTHUM Ha (PU3NOJIOTMYECKHIA CTAaTyC
JKUBOTHBIX.
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BbIBO/Ibl

1. YpoBeHs oO1iero 6enka B rpymnmnax, B paljioH
KOTOPBIX OBUIH BKJIIOUEHBI Npenaparsl buodeppon u
BuormHk B pa3HbIX 032X, ObLT BBIIIE, YEM Y TOPOCST
KOHTpOJIbHOM rpymnbl. Hanboneimmii ypoBens 6enka
oTrMedanu Bo 2-it onwiTHOM (bruodeppon 0,2 mir/kr)
rpymre — Ha 12,92 % Gomnbiie KOHTPOIIS, B S5-I OIBIT-
Holi (buonuak 0,2 MJI/KT) TpyIIIe OH MPEBBIIIAI

3.V 90-gHEeBHBIX TOPOCAT HAUOOJbIIIEE 3HA-
YeHUEe KaJlbIMs oTMedalin Bo 2-i (buodeppon
0,2 mu/xr), 3-i (buodeppon 0,3 mi/kr) u 5-i (buo-
1uHK 0,2 MJI/KT) ONBITHBIX TPYTIax — OOJIbIIE KOH-
Tpons Ha 43,98, 43,46 u 42,41 %. HanbGonpmuii
ypoBeHs ¢pocdopa ormeuanu Bo 2-it (buodeppon
0,2 mi/xr), 3-i1 (buodeppon 0,3 mn/kr) u 6-it (buo-
1uHK 0,3 MJI/KT) OTIBITHBIX TPYTIIax — OOJIbIIE KOH-
Tpons Ha 5,68, 5,11 u 3,41 %.

KOHTpOJbHBIE 3HaueHus Ha 10,49 %.

TpyIII OTMEYajIy OBBIIICHUE YPOBHS KPCaTHHUHA B

4. B 90-1HeBHOM BO3pacTe y MOPOCAT OMBITHBIX
rpyIN OTMEYalid MOBBIICHUE YPOBHS XKeje3a Ha
112,15%, muaka — Ha 72,42%.

2. B 90-1HEeBHOM BO3pacTe y HOPOCAT OIBITHBIX

KkpoBu Ha 73,95 %, moueBunbl — Ha 11,65 %, ACT —
Ha 40,19 %, AJIT — 1a 50,89 %.
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BJIMAHHUE BETOM 20.76 HA BCACBIBAIOIIIYIO CIIOCOBHOCTD _
TOHKOI'O OTAEJA KHIIEYHUKA U CTPYKTYPY HEYEHU I'YCEH
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Jas uutupoBanus: Jroenesa H.C., Yxnoea A.B., Jlokmes H.A. Bnusane Betom 20.76 Ha BcaCBIBAIOIIYIO CII0CO0-
HOCTB TOHKOTO OT/IeJIa KHIIIEYHUKA U CTPYKTYPY IIeUeHH Tycel kKpacHoo3epckoi mopoxsl // Bectank HTAY (HoBo-
CHUOWPCKHIA TOCYAapCTBEHHBIN arpapHbIid yHUBepcuTeT). — 2025. — Ne 1(74). — C. 251-257. —DOI 10.31677/2072-
6724-2025-74-1-251-257.

KuroueBble cjioBa: MUKPOOHATIBHBII Ipemnapar, TyCH, THCTOIO0T s, KUIIIEYHUK, IeYeHb, BOpCUHKH, Betom 20.76,
BCachIBaroIas crocobHocTh, Arthrobotrys oligospora.

Pedepar. IImuyesoocmso asisiemcs 00OHOU U3 CamMvlX pazsumulx ompacieil scusomnosoocmea 6 Poccuu.
TIpusviunsim Onss nompeoumens A6usAemcs Maco Kypuybl, HO 8 NOCIeOHee 8pPeMsL OMMedaemcs pocm cnpocd UMeH-
HO Ha msco 2ycs. Bascnvimu paxmopamu npu pazeedenuu 0aHHO20 6Uda NMUYbL AGIAEMCIL €€ HeNnPUXOMAUBOCHIb
u 8vicoxas penmabenvHocme gvipawusanus. Ilpu paszeedenuu nmuyel 6 Hawell cmpane aKmueHo NPUMEHATUC
KOpMO8ble anmubUOmuKU, KOmopbule UMeIom MHONICECIBO NOOOUHBIX AP PEKMO8 He MONbKO O/ HCUBOMHOZ0, HO U
011 yenoseKa, ynompeonawue2o npoOyKYuro maxkoz2o xugomuosoocmea. Kopmoesvie anmubuomuxu, 6e3yciosHo,
NO380NAI0M YEENULUBAMb NPUPOCT JHCUBOU MACCHL ) HCUBOMHBIX, HO 8 YCIIOBUAX 8bICOKOKANOPULHO20 KOPMIEHUS
U HENnocpeoCmEeHHO20 8030€lICMBUsSL AHMUOUOMUKO8 NPOUCXOOUM cepbe3Hoe lusHue Ha nedyens nmuyvl. Kpome
moeo, 8 nociedHee pems OCIpO CMoum npooiema aHmuOUOMUKOPE3UCMEHMHOCIU, 8 CEA3U C IMUM HE0DX0OUMO
Haxooums 3ameHy anmubuomuxam, Komopas 0yoem bonee bezonacHol u s¢ppexmueron. OOHOU U3 MAKUX pas3-
pabomoxk sagngemcs MukpoouanvHulii npenapam Bemom 20.76, ocHo6oil Komopo2o asnsiemcs Kyivmypa XuHo2o
epuba Arthrobotrys oligospora. [anwvlii Mukpobuanvhbill npenapam cmumyaupyem oOMeHHble NPOYeccyl 8 0pea-
HU3Me NMUYbl, U3-3d Ye20 NOBLIUAIOMCS NPUBECHL ICUBOT MACCHL, YMO AGNACMCS OOHUM U3 BANCHBIX 300MeXHUYe-
cKux noxkazameineli 8 Jdcu6omnosoocmee. Llenvio Hauux uccied08anHull AGIAEMCs U3yHeHue GIUsHUL MUKPOOUATb-
Hoeo npenapama Bemom 20.76 na cmpykmypy neyeHu u 6cacul8arouyio CHOCOOHOCHb MOHKO20 KUMEYHUKA 2ycell
KpacHoo3epckoil nopoosl. B nayuno-npouseoocmeennom onvime, npoge0eHHOM N0 NPUHYUNY NAP-AHAN0208, 2)YCU
ONBIMHBIX 2PYNN NOAYYARU OONOTHUMENBHO ¢ 80001 npenapam eemom 20.76 6 0oze 0,5, 1 u 2 mxa/ke maccol mena
6 meuenue 30 Oneil. Ycmanosneno, ymo cmpykmypa nevyeHu nmuybl ONbIMHLIX U KOHMPONLHOU SPYNN He umeem
paznuuuil, Ho omMme4aemcs ygenudeHue u NIOMHOCMb KUMEUHbIX 6OPCUHOK, a MAKJICe YGeludeHue cekpeyuu cu-
su. IIpu ommene npenapama HadnoO0anoCh CHUNCEHUE OAHHBIX NOKA3ZAMEINEll.

THE EFFECT OF THE MICROBIAL PREPARATION VETOM 20.76 ON THE
ABSORPTION CAPACITY OF THE THIN INTESTINE AND THE LIVER
STRUCTURE GEESE

N.S. Yakovleva, A.V. Ukhlova, I.A. Loktev
Novosibirsk State Agrarian University, Novosibirsk, Russia

E-mail: loktev_igor nsau@mail.ru

Keywords: microbial preparation, geese, histology, intestines, liver, villi, Vetom 20.76, absorption capacity,
Arthrobotrys oligospora.

Abstract. Poultry farming is one of the most developed branches of animal husbandry in Russia. Chicken
meat is familiar to consumers, but recently there has been an increase in demand for goose meat. Important factors
in the breeding of this type of bird is that it is unpretentious and there is a high profitability of cultivation. When
breeding poultry in our country, feed antibiotics were actively used, which have many side effects not only for
the animal, but also for the person who uses the products of such animal husbandry. They certainly allow you to
increase the increase in live weight in animals, but in conditions of high-calorie feeding and the direct influence
of antibiotics, there is a serious impact on the liver of poultry, and recently the problem of antibiotic resistance
has been acute, which is why it is necessary to find a replacement for them that will be safer and more effective.

«Bectauk HIAY» — 1(74)/2025 251



BETEPUHAPUNA, 3S00TEXHNA N BNOTEXHO/10T UA

One of such developments is the microbial preparation Vetom 20.76, which is based on the culture of the predatory
Sfungus Arthrobotrys oligospora. This probiotic drug stimulates metabolic processes in the body of a bird and
its body weight gain increases, which is one of the important zootechnical indicators in animal husbandry. The
purpose of our research is to study the effect of the microbial preparation Vetom 20.76 on the liver structure and
the absorption capacity of the small intestine of the Krasnoozersk geese. In a scientific and production experiment
conducted on the principle of pairs and analogues, geese of the experimental groups received additionally with
water the drug Vetom 20.76 at a dose of 0.5 mkl / kg, 1 mkl / kg and 2 mkl / kg of body weight for 30 days. It was
Jfound that the structure of the liver of poultry of the experimental and control groups did not differ, but there
was an increase in the density of intestinal villi, as well as an increase in mucus secretion. When the drug was

discontinued, a decrease in these indicators was noted.

[Iponykuusi, mojiydyaemasi OT TAKOW aKTUBHO
pa3BUBAIOIIIEHCS OTPACITH KUBOTHOBOICTBA, KaK T'y-
CEBOJICTBO, SBJISICTCS OYEHb KAaUECTBEHHOM, II0ATOMY
Ha Hee IOCTENEHHO PacTeT MOTPEOUTENbCKHUIA CIIpoC.
[Tonmyuenue xopoiero u 6€30MacHOro Msca, myxa,
rnepa ryceil craBuTCs IJIaBHOM 3a7adyeil B JaHHOM
HaripaBieHuu [1].

CoBpeMeHHBIE MOPOJIBI MITUI] UMEIOT OYCHb
BBICOKHI YpOBeHb MeTabomu3Ma. Ero addexTus-
HOCTb 3HAYUTEIBHO OIPAaHUYMBAETCS BCACHIBAIO-
el pynkiueit kumeunuka. [pu onpenenennoi
1 aJIcKBaTHOW ()YHKITMOHAIILHOM MOJIJIEPIKKE KEITy-
JIOYHO-KHIIEYHOTO TPAKTa MTHIIBI MOYKHO JTOOUTHCS
HAMHOTO JIyYIIIET0 YCBOCHHSI KopMa 0e3 yBEeITMICHUS
ero norpebnenus [2].

Ha cerogusmnuii 7eHb OONBIIMHCTBO CTpaH
EBporneiickoro coro3a BBeJIM 3arpeThl Ha BBEICHUE
aHTHOMOTHUKOB B KopMa i ntull. [Ipumenenne
TaKHX KOPMOBBIX JOOABOK Ha PETYISPHON OCHOBE
MIPUBOIUT K TIPOOIJIeMe HAKOTUICHHSI MX B MIPOAYKTaxX
KHBOTHOT'O TPOUCXOXKICHHS, YTO BIICUET 32 COOOM
HE TOJIBKO Pa3BUTHE aHTUOMOTHUKOPEZUCTEHOCTH Y
KMBOTHBIX U YEJIOBEKa, HO M K OMTACHOCTH Pa3BUTHUS
OYEHb PE3UCTEHTHBIX ITAMMOB MHUKPOOPTaHU3MOB
[3]. Bce akTyanbHee CTaHOBUTCS BOIIPOC O TIOMCKE 3a-
MEHBI TAHHBIM BEIIEeCTBaM 0e3 OTepH TeX CBOICTB,
KOTOpPbIE€ OHU HECYT JUIsl YIIy4IIE€HHUs IToKa3aTeaen
MPOYKTUBHOCTH KUBOTHBIX [4-5].

B Haie Bpemsi akTHUBHO pa3BUBAETCS HAIPaB-
JICHUE U3y4YeHHs IpenapaTroB Ha OCHOBE Pa3IMYHbIX
MHUKPOOPTIaHU3MOB — MTPOOUOTUKOB. OTPOMHBIM J10-
CTOMHCTBOM TaKMX MUKPOOHMAIBHBIX MpErapaToB
SIBJISIETCSI TO, YTO OHM HE OKa3bIBAIOT BO3/EHCTBHS HA
HOPMAaJIbHYI0 MUKPO(IIOpY KUIIEYHUKA KUBOTHBIX.
Takoit Bua 100aBOK MPU3HAH IOCTOWHOM anbTep-
HaTUBOW aHTHOMOTUKAM, BEb OHU TAK)KE UMEIOT
HU3KYI0 TOKCHYHOCTD, MOJIOKUTEITLHO BIMSIIOT Ha
POCT ¥ IPOTYKTUBHOCTB MTHIIBI, 00EPETAOT €€ Op-
TFaHU3M OT BO3JEHCTBHS ITATON€HHBIX areHTOB, a
TaK)K€ OKa3bIBAIOT CTUMYJIHMpPYIOIIEe BO3ACHCTBIE
Ha UMMYHHYIO cuctemy [6—7].

Taxoke mpoOHOTHYECKUE Mpenaparhl IPeACcTaB-
JISIFOT OO0 MEePCIIeKTUBHBIN CITOCOO BOCCTAHOB-

JICHUS TIOTMYJISUN U TIOBBIIEHUS YPPEKTUBHOCTH
HOPMaJIbHON MUKPOOUOTHI KumIeuyHuka nrui [8—10].
OTO SIBISAETCS 3HAUMMBIM B )KM3HENESATEIBHOCTH
NTHIIBI, TaK KaK KUIIEYHAs MUKPOQIIOpa — O/1Ha U3
CaMBbIX KPYIHBIX U CJIOKHEHIINX MUKPOIKOCHUCTEM
B OpraHu3Me KUBOTHOTO, Beb Oyiarojaps ek mpo-
MCXOMT TIOJTHOIICHHOE YCBOCHHUE MUTATENBHBIX BE-
IIECTB KOPMOB, TAK)KE OHA SBISCTCS 3HAUNTEITLHBIM
O6apbepoM OT BO3JEHCTBUS MATOTEHHBIX areHTOB,
KOTOpBIE BIIEKYT 3a c000ii 3a00eBaHMs NTHIIBI, a
CJIe/IOBATENILHO, ¥ IOTEPIO MPOAYKTUBHOCTH [11-12].

Pannee nmpoBenieHHbIE HCCTIEIOBAHMUS MTpenapara
Betom 20.76 yxe nokazanu ero 3ppeKTUBHOCTh
B OTHOIIICHHUH TIOBBIIIICHUS YPOBHS JICHKOIIUTOB B
KPOBHU I'yCel, YTO IIOATBEPKIAAET HEMOCPEICTBEHHOE
BO3JIEIICTBHE HA UMMYHHYIO CUCTEMY U TIOBBILLIEHNE
Hecrnenupuuecko pesuctenTHocTr ntui [13], a
TaK)Ke €ro BIUSHHUE Ha YIy4llIeHHe NoKa3aTeae
oOMeHa BEeIIeCTB U 3alIUTHON (PYHKIIMH OpraHn3Ma
kpeIc [14]. IIpenapar orHocuTcs k IV knaccy Tok-
CHYHOCTH — «BEIIIeCTBa MajloonacHbie» [15].

Lenp nccnenoBanus — U3y4nTh BIUSTHAE MUKPO-
OouanpHoro npenapara Betom 20.76 Ha BcacbiBaro-
Y0 CIIOCOOHOCTH TOHKOTO OT/IeJIa KUIIEYHHKA U
CTPYKTYpy TI€UEHH TYCeil KpPaCHOO3EPCKOM MOPOIBI.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

Hay4yHo-nipon3BOACTBEHHBII ONBIT U HCCIIe-
nosanus nposeaeHsl B OO0 HayduHo-tipousBos-
crBeHHas ¢pupMma «MccnenoparenbCKuil IEHTP» |
naboparopuu kadenpsl HapMaKoIOTHH U 00IICH
naToJIoTUH (haKyJIbTeTa BETEPUHAPHON METUIMHBI
Hosocubupckoro I'AY.

JlaGopaTopHbIii ONBIT ObLI MPOBEJEH B COOT-
BETCTBUU ¢ MeToauKoi NMpoBeIeHUsI HAyYHBIX U
MIPOU3BOJICTBEHHBIX UCCIIEIOBAHUIN IO KOPMIICHHUIO
cenbekoxo3siictBeHHo# ntuiiel BHUUTHUIT (2004).
ITo npuHLIMITY Aap-aHAIOTOB U3 KIMHUYECKH 370-
POBBIX I'YCST KPACHOO3EPCKOM IMOPO/IBI MECIYHOIO
BO3pacTa, MPOILEAIINX IPEIBAPUTEIBHO KapaHTUH
B TeueHue 14 nHeit, Op110 cHOPMUPOBAHO TPU OMBIT-
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HBIX M KOHTPOJIbHAS rpynisl 0 10 NTHLl B KaXKI0M.
VYcnoBus conepkaHusl 1 KOPMIIEHUSI COOTBETCTBO-
BaJIM 300TUTHEHNYECKUM HOopMaM. ExxeniHeBHO rycu
OIBITHBIX TPYII HOMTYYaly TOTMOJHUTEIBHO C BOAOH
npemnapar Betom 20.76 B no3e 0,5, 1 1 2 MKI/KT Mac-
cbl Tena B TedeHue 30 1Hel, B TO BpeMs KaK I'ycsiM
KOHTPOJIBLHOM TPYIIBl MUKPOOHAIbHBIN Mpenapat
HE J1aBaJICsl.

['McTonornyeckyro CTpyKTypbl IEYEHH ¥ TOHKOTO
oTJiea KUIIEYHUKA I'yCcel u3ydaliy 10 ONbITa, Ha
30-e u 60-e CyTKH SKCTIEPUMEHTA.

I'ncTonornyeckoe uccie0BaHKUe MEYEHU U TOH-
KOTO OTZIefIa KullleuHnKa npoBoauiiu corsiacHo [OCT
19496-2013. 1151 THCTOIOTHYECKOTO M THCTOXUMHU-
YEeCKOTO MCCIIeIOBAHUS OTOMPAIN KyCOYKH ITeYeHI
pazmepamu 0,5%0,5%0,5 cm. Marepuan pukcupoBaiu
B 10%-M He#TpansHOM (opMasHe, 3aTeM MPOU3BO-
U 00e3BoKHMBaHIE 00pa3IoB B CIUPTaX BO3pac-
TaroIei KOHIEHTPALUH, IPOCBETIISIIN KCUIIONIOM U
3axmrodan B mapadua HISTOMIX («BioVitrumy,
Poccust). Marepuai 3anuBany napaguHOM, CPe3bl
M3rOTaBIUBAIM HA CAHHOM MUKPOTOME TOJIIMHOMN
5-6 mxM. [TomyueHHsle cpe3bl OKpallBaIid FeMaToK-
CHJIMH-703MHOM, B Kau€CTBE OCHOBHOTO KPAaCUTEs
HCIIOJIb30BAJIM KBACLIOBBIN T'€MaTOKCHIIMH DpiuXa.
I'mcronornyeckue cpessl UCCIET0BAIM HA MUKPO-
ckone Axiostar plus, ocHameHoM Kamepoit Axiocam
MRc5 («Zeiss», I'epmanus). [Taromopdonormyeckoe
HCCIIEeI0BaHNUE TKAHEH MeUeHU U TOHKOro OTxesa
KHILIEYHUKA IIPOBOAWIIM NpH yBeaudeHuu X100 u
x400. B xaxx1oM cpe3e MpUBOIMIIN OLIEHKY HE MEHEe
JIECSITU TIOJIEW 3pEHUA.

JUJ1s OLEHKU TPOLYKIMN HEUTPAIbHBIX MyLIUHOB
B CIIM3UCTON 000JI0YKE KUIIEYHUKA TPOU3BOIUIN
OKpaIllMBaHHUE CPE30B TOHKOTO OT/eNa KUIIeYHH-
ka peaktuBoM llludpda (IINK-peakuus). Hanee
BU3YaJbHO MPOBOIUIIHN OLIEHKY MPOAYKIHH CIIU3H
SMUTEINOLUTAMH KHIIEYHHKA.

PAS (Periodic Acid-Schiff)-peaknus unn,
Kak ee emie HazbiBatoT, [IIMK-peaknus (peakmmst
[udd-fiomHol KHCTOTHI). Peakins BKIIOYaeT aBa
OCHOBHBIX 3Tara: OKUCIIEHHE MaTepHralia B pacTBOpe
HOIHOM KUCIIOTBI U MOCIEAYIOIIEE UX OKpalIBaHHUE
B peaktuse Lludda.

PE3YJbTATBI UCCJIEJOBAHUI U UX
OBCYXJEHUE

V ryceii 10 Havaa SKCIIepUMEHTa MeYeHb UMea
HOpMaJIbHOE CTPOEHUE, MPECTaBIISIONIEe cO00it
napeHxumy u crpomy. CTpoma opraHa BeIpakeHa
cy1ab0, UMeeTCst TOJBbKO 1o nepudepun, hopMupys
TOHKYIO KaIrcCylly, a TaK’ke B 0071aCTH NOPTAIbHBIX
TPaKTOB.

[TapenxuMa mpeacTaBieHa renaToUUTaMu
MHOTOTPaHHON (POPMBI ¢ 1—2 IKCHEHTPHUYHO pac-
MOJIOKEHHBIMU sifipaMu. [enaronutel GopMUpyroT
panuaibHO HAlpaBJICHHBIC TPAOEKYJIbl, HIMCIOIINE
KITyOO4KOBEIH BHI. [luTOTIIa3Ma TenaTonuToB ciia-
603epHHCTAasT, HEOOIBIIOE KOJTUIECTBO reNnaTolUTOB
UMEIOT Bakyold. Taxke HaOmoqaroTcs eMHIYHbIE
remaToUMThl B COCTOSTHUU JUCTPOPHUH B HEKPO3a,
YTO SIBJISICTCS. HOPMOI JIJIsl TAHHOTO opraHa. Takke
HaOJIOIAI0TCS IMHUYHBIC TUM(OIIUTHI B TPOCBETE

CHUHYCOMJIOB H B IMOPTaJbHBIX TpakTax (puc. 1).

Puc. 1. Tucromornueckoe CTPOCHUE IIEYCHH I'ycell 10 Hadana sKcrepuMenTa. OKpacka TeMaTOKCHIMHOM U 303UHOM.
VBennuenne x400

Histological structure of the liver of geese before the start of the experiment. Hematoxylin and eosin staining. Zoom %400
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Crpykrypa nedyeHu ryceid 1-3-i OonbITHBIX
rpynmn Ha 30-e CyT. 3KCIIepUMEeHTa HE OTIINYaeTCA
OT KOHTPOJIBHOM Tpynibl Ha 30-€ CYT.: BaKyOIu3aIus
renaTonuToB 00Jee BEIPaKEHa, YeM JI0 OIbITa, a
TUM(OIMTH B CHHYCOUAAX U MOPTAIBHBIX TPAKTaX
MIPAKTUYECKU OTCYTCTBYIOT. Pa3HHUIIBI MEX Ty TpyTI-
MaM¥ BBISBIIEHO He ObLIO (pHC. 2).

IIpu rucroornyeckom ucciae10BaH|uK KUILIey-
HUKa I'yCel BBISIBIIEHO, YTO €r0 CTEHKH UMENIN TU-

MUYHOE CTPOEHUE U OBUTH TPEACTABIICHBI CIU3HCTOH,
TIOJICJTU3MCTOM, MBIIIIEYHON M CEpO3HON 000JI0UKa-
mu. CrusucTas 000J104Ka KMIIEUHUKA Tyceil Takke
uMesia TUIIMYHOE CTpoeHue, GOpMHUpPYs BBIPaXKEH-

HbIE€ CKJIAJIKU U KPUIITHI, IOKPBITbIE MUTEIHNEM,
a TaK)kKe COOCTBEHHYIO U MBIIIEYHYIO TUIACTUHKHU
cau3ucToi. KullleuHuk rycei 10 ombITa, a TaKke
KOHTPOJIBHBIX U OIIBITHBIX TPYTIIT UMEJI HICHTHYHOE
ctpoenue (puc. 3).

Puc. 2. Tucronorudeckoe CTpoeHue medeHu ryceit Ha 30-e CyT., OKpacka reMaTOKCHIIMHOM U 03UHOM: g — KOHTPOJIbHAs
rpymma, 6 — 3-s oNbITHAs TpyMIa, nonydasias Betom 20.76 B nose 2 Mxi/kr. YBenuuenue x400

Histological structure of the liver of geese on the 30th day, stained with hematoxylin and eosin: @ — control group, 6 —
experimental group 3, which received Vetom 20.76 at a dose of 2 mkl/kg. Zoom %400

Puc. 3. Tucronornyeckoe CTpoeHUe KUIIEYHUKA Iycell 1o Hayasa SKCIIepUMEHTa: a — OKpacka FeMaTOKCUJIMHOM U 303HU-
HOM, 6 — peaktrBoM [lIndda (IIUK-peaknus). Yeeanuenue x 100

Histological structure of the intestines of geese, before the start of the experiment: a — staining with hematoxylin and
eosin, 6 — Schiff’s reagent (CHIK reaction). Zoom x100

V ryceit u3 onbITHBIX Tpyn Ha 30-e CyT. 9Kc-
MepUMeHTa HaOII0an0Ch YBETUYECHHUE BHICOTHI U
IUIOTHOCTH BOPCHHOK, @ TAKXKe KEJIE3UCTOr0 IUTE-
JIUS1, TOKPBIBAIOIIETO MX, U OOKaJIOBUIHBIX KIIETOK,

npoxyuupytomux cimsb (IIIMK-peakiust) mo cpaBHe-
HUIO ¢ KOHTPOJIbHOU Tpymmoi (puc. 4 u 5). [Ipuuem
9Ta TCHACHIMS HapacTana B piaay: 1-g rpynma > 2-5
rpynna > 3-s rpynmna.
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Puc. 4. T'ucronorunyeckoe cTpoeHrue KulleuHrka ryceit Ha 30-e CyT., OKpacka reMaTOKCUIMHOM U 03UHOM: d — KOH-
TpOJIbHASA TPYIIA; 6 — 1- onbITHAS rpymnma, norydasmas Betom 20.76 B no3e 1 Mxi/kr. YBenuuenue x100

Histological structure of the intestines of geese on the 30th day, stained with hematoxylin and eosin: a — control group;
6 — experimental group 1, which received Vetom 20.76 at a dose of 1 mkl/kg. Zoom x100

Puc. 5. Tucronormueckoe CTpoeHUE KHIIeYHNKA ryceit Ha 30-¢ cyT., okpacka peaktuBoM Lludda (IHUK-peaknus): a —
KOHTPOJIbHAS Ipymma; 6 — 1-s1 onbITHAs rpymia, noiayyasmas Berom 20.76 B noze 1 Mxi/kr. YBenmuenune X100

Histological structure of the intestines of geese on the 30th day, stained with Schiff’s reagent (CHIK reaction): a — con-
trol group; 6 — experimental group 1, which received Vetom 20.76 at a dose of 1 mkl/kg. Zoom %100

[TosryyeHHbIE pe3ynbraThl COMIACYOTCS C JaHHBI-
MU JIpyrux uccnenonarenei [16—17], koTropbie Takxke
OITUCHIBAIOT MO3UTUBHOE BIMSIHIE MHUKPOOHATHHBIX
MpernapaToB Ha opranu3M nruisl. [Ipenaparsr Ha
OCHOBE XMIIIHBIX TPUOOB HE OKA3bIBAIOT HEraTHB-
HOTO HCﬁCTBHﬂ Ha MCUCHb, YBCJIMYUBAIOT BLICOTY U
IJIOTHOCTh BOPCUHOK TOHKOT'O OT/i€JIa KHIIEYHUKA
y Tycen.

BbIBO/Ibl

1. ITpu TMCTONOTUYECKOM UCCIIEJOBAHUHU NIEYCHN
CTPYKTYPHBIX HapylieHui He Habmonanu. CTpykTypa
TICYCHH TITHIIBI ONTBITHBIX U KOHTPOJIBHOM TPYIIT HE

MMeJIa BBIPaXXEHHBIX U3MEHEHHMI, YTO TOBOPUT O
TOM, YTO MUKpOOHaITbHBIN ipenapar Berom 20.76 He
OKa3bIBa€T HEraTUBHOTO BO3JIEHCTBHSI HA OPraHU3M
ryceil KpacHOO03€pCKOM MOPOBL.

2. [Ipu matoMopdoI0TrHIeCKOM UCCIIETOBAHUN
TUCTOJIOTMYECKUX CPE30B TOHKOI'O OTJIEJa KHIlIey-
HUKA OTMEYaJIi YBEJIMYEHHUE BBICOTHI U INIOTHOCTH
BOPCUHOK KHIIIEYHUKA, a TAK)KE IIPU NTPOBEACHUU
[NK-peakuum 0TMEYANOCh YBEIUUEHUE CEKPELIUU
cnu3d. [JJaHHbIE U3MEHEHUS YKa3bIBAOT Ha TO, YTO
Bertom 20.76 noBbliaeT BcachIBAIOIIYIO CIOCO0-
HOCTb KHIIICYHHKA.
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