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Pedepar. env pabomot — uzyuume 3ghghexkmusnocmo npumenenus 2epouyudos Ha copmax Kap-
modhensa paznvix cpynn cneinocmu 6 ycaogusax ceeephoil necocmenu Hoeocuoupckozo Ipuoows.
IKcnepumenmanvuvle OanHble NOAYYEHbl HA YepHo3eme evlujenovennom Hoeocubupckozo paii-
ona, Hosocuoupckoit oonacmu ¢ 2017-2019 ze. B uccnedosanusax npumensanu oduienpunamole
J1eMeHmbl MexXHOo102uu 8030envleanusn Kapmogena. Oouwum gonom ona kapmogena ocenvio
enocuu yooopenus ¢ 0oze P, K,. Asomnvie yooopenus ucnonvzosanu nopmoi 60 xz/za eecnoi
noo npeonocesnyio Kynomusayuito. I'epouyuov I'ezazapo, Jlazypum, 3enxop, bokcep enocunu
00 6cX0006 U no ecxooam npu evicome pacmenuii kapmogensa 00 12—14 cm. I'epounuowt cyuie-
CMEEHHO CHUMCANIU 3ACOPEHHOCHb ROCAOOK Kapmodghena copmoe Jlwoasa (pannuii) u Tyneeeckuii
(cpeoenecnenstii). Ilokazano, umo ucnonvzoeanue 2epouyUO08 yCKOPULO RPOUECCsl POCMA U pasz-
eumus copmog kapmodgensa 0gyx zpynn cnenocmu. IlIpoucxoouno oocmosepnoe ysenuuenue nio-
waou aucmoes, OCII u npooykmusnocmu pacmenuit na 23-28%. Ha ¢pone zepouyuoos umeno
Mmecmo nosviuienue ypoyxcainocmu na 30-35%. Ommeueno ysenuuenue mosapnocmu Kiyonei
Ha 10%. Ilpumensemoie zepouyuobl 0decneuuiu Xopouiee Kauecmeo U COXpaHHOCmb NPOOYKYUU
kapmodghenn. Ommeueno, umo 08yKpammuoe npumeHnenue zepounudoe 3enxop u Jlazypum ooecne-
yueaem vlCOKUE NOKA3AMeIU CHUMCeHU:A 3acopennocmu. Ilpu smom yposrrcaiinocms u Kauecmeo
npoOyKyuu umerom evlcoKue noxazamenu. B knyonax kapmogpena ne oonapysceno ocmamounoe
Konuyecmeo 2cepounuuoos. Ilpumenenue 2epouyuooe IKOHOMuuecKu u Inepzemuyecku Ihghex-
mueno. Yposeensv penmadenvnocmu na gpone 08yKpamuo2o0 OnNpoulCKUGAHUA 2epOuyudamu 3eHKop
u Jlazypum npeeviuiaem xonmpons ¢ 1,4 pasza.
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EFFECTIVENESS OF HERBICIDE APPLICATION ON POTATOES IN THE
NORTHERN FOREST-STEPPE OF THE NOVOSIBIRSK OB REGION

R.R. Galeev, Doctor of Agricultural Sciences, Professor
M.S. Shulga, Head of Meristem Laboratory
E.A. Kovalev, PhD Student

Novosibirsk State Agrarian University, Novosibirsk, Russia
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Abstract. The work aims to study the effectiveness of herbicides application on potato varieties of
different ripeness groups in the conditions northern forest-steppe of the Novosibirsk Ob region. The
authors obtained experimental data on leached chernozem in Novosibirsk district, Novosibirsk re-
gion, in 2017-2019. In their studies, the authors used common elements of potato cultivation tech-
nology. The general background for potatoes in autumn fertiliser was applied at a dose of P60K90.
Nitrogen fertilisers were used at a rate of 60 kg/ha in spring under pre-sowing cultivation. Herbicides
Gezagard, Lazurit, Zenkor, Boxer, and mixtures of individual herbicides were applied before and
after sprouting when potato plants were up to 12-14 cm high. Herbicides significantly reduced the
infestation of potato varieties Lubava (early) and Tuleevsky (medium-season). The authors showed
that the use of herbicides accelerated the processes of growth and development of potato varieties of
two groups of ripeness. There was a significant increase in leaf area, photosynthetic potential, and
23-28% plant productivity. On a background of herbicides increase of yield by 30-35% is observed.
There was an increase in the marketability of tubers by 10%. Used herbicides provided good quality
and preservation of potato production. The authors note that the double application of herbicides
Zenkor and Lazurit offers high rates of weed reduction. Thus yield and quality of presentation have
high indicators. In tubers of potatoes, the residual quantity of herbicides is not detected. Application
of herbicides economically and energetically practical. The level of profitability exceeds control 1,4
times on a background of double spraying by herbicides Zenkor and Lazurit.

[louBeHHBIE U KIMMATHYECKHE YCJIOBHUSA
HoBocubupckoro IlpuoObsi GrarompusTHBI TSt
OOJIBIIMHCTBA CEITBCKOXO3IUCTBEHHBIX KYIBTYD,
B ToM umciie u kaptodens [1-4]. Oxnako B mo-
cnennee Bpems B CubupckoM QenepaabHOM
OKpyre HalOIofaeTcs COKpalleHHue IIomaaei
kapTodenst B oOmEecTBEeHHOM cekTope. B ymu-
HBIX MOJIBOPHSIX U HA CaJI0BO-OTOPOTHBIX y4acT-
Kax BosznenbiBaeTcs 88% kaprodens W UMb
12% nmnpuxomurcs Ha CHEUUAIU3UPOBAHHBIC
u depmepckue xo3sicTa [5, 6]. YpokaitHOCTh
KapTodens B XO3iCTBaX pPETHOHA COCTaBIIs-
et 23-27 T1/ra, a y HaceneHus — Jguib 19 T/ra.
OnHolt W3 MNPUYMH HEIOCTaTOYHOTO YPOBHS
YPOKaHOCTH SIBJISIETCSI CHIJIbHAsE 3aCOPEHHOCTD
U HapylUIeHHE CPOKOB M MPUEMOB yXofa 3a Io-
cagkamu kaprodens [7-10].

B Hacrosimiee Bpemst B psijie myOIUKaIuii mo-
kazaHa A((HEKTUBHOCTh HCIIONB30BAHUS TepOU-

IIUIOB JI71s1 O0PBHOBI C 3aCOPEHHOCTHIO KapTodest
B Pa3HBIX MPHUPOTHBIX 30HAX CTpaHbl U 3a pyde-
#xoM [11-16]. OgHako UMEIOTCS TPOTUBOPEUH-
Bble MHEHHSI TI0 BOIIPOCY BIMSHHS TepOUIINIOB
Ha Ka4e€CTBO M COXPAHHOCTH Npoaykiuu [17-21].

[{enpro0 HAIMX MCCIEAOBAHUN SBIISIIOCH U3-
y4eHHE TepOUITUI0B Ha copTax Kaprodens pas-
HBIX TPYII CIEJIOCTH B YCIOBHSIX CEBEPHOH Jie-
coctenu HoBocubupckoro [Ipro6es. B aToii cBs-
3u B 2017 — 2019 rr. Ha nonsax YOX «IIpaktuxy»
Hosocubupckoro paitona HoBocubupckoit 06ma-
CTH TIPOBEACHBI MCCIeNOBaHUS YPPEKTUBHOCTH
WCIIOJIB30BaHUS TePOUITMIOB Ha KapTodene mpu
pa3HBIX CPOKaX UX MPUMEHEHUSI.

OBBEKTbBI U METO/1bI
NCCIEJOBAHUHU

Brlimienounsie YCPHO3CMbI OIIBITHBIX HCJIA-
HOK SBJISAJIMCh CPCAHCCYTTIMHUCTBIMU (FYMYCO-
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BbIIl Topu30oHT 34-59 cMm) ¢ 0ObeMHOI Maccoil
1,17 r/cMm®, cyMMO#i TOTIIOMICHHBIX OCHOBAHUI
B maxoTHoM ciioe 41 mr-3kB/100 1, ruapouTrye-
CKOM KuciIoTHOCTHIO 2,3 Mr-3kB/100 1, pH BoHOM
BBITSDKKU 7,18. BiaxkHOCTB 3aBsigaHus 4epHO3€e-
Ma BEITIEI0ueHHOTO 8,4%, HauMeHbIas BIaro-
eMKOCTh — 24% oT maccel mouBsl. Coaepikanue
rymyca coctaBimsuio 6,48% (cpemHerymycHbIe
YepHO3EeMBI), BastoBOTO a3zota — 0,22, hocdopa —
0,25, a xamust — 1,18% npm 13,2 mr/100 r nerxo-
TUIPOJIN3YEMOTO a30Ta, 22,2 — MOABUKHOTO (oc-
¢dopa u 16,3 mr/100 r mouBsl OOMEHHOTO KaJIHs;
pH coneBoli BeITsIRKH 6,74.

MeTteoposiornyeckrue yCJIOBUSL B MEPHOI
OTIBITHOM PaOOTHI pa3IUYaINCh KakK 10 TeMIIepa-
TYpPHOMY PEXHMY, TaK U TI0 CyMMe ocaakoB. [1o
TeMIEepaType U BIaXXHOCTU Harbosee Oiaronpu-
atHbie ycinoBus Oputn B 2017 1. (cymma ocaakoB
3a Bererauuio — 308 mm), Gosee 3acylUIUBbIE —
B 2019 r. (248 mm). Obmias mionaab ASISTHKA —
28,7 M2, ydetHast — 25 M?, IOBTOPHOCTh — YEThI-
pexKpaTHasi, pacroyIoKeHUe — pEHI0MU3UPOBaH-
HOE.

®denomornueckue Gazpl KapTodenst u3yda-
7u 110 Metoanke ['occopTceTr, TMHAMHUKY pocTa
IUIOUIA/IM JIMCThEB YCTAHABIMBAJIM B BO3pacTe
20, 40, 50 cyTOK OT MacCOBBIX BCXOJOB U TEpe
yoopkoit mo 10 pacTeHHMsIM KaKIOTO BapuaH-
ta o meronuke H.®. Konsenra [22], ®CII — mo
metonuke A.A. Huuumoposuua [23], 3acopeH-
HOCTb TIOCAJIOK — IO METOIMYECKUM YKa3aHUSIM
BHUUKX [24]. Xumuueckuid cocTaB KIIyOHEH
ONpeNeNsuI B AaHAJUTUYECKON Jsaboparopuu
HoBocubupckoro yHuBepcurera MoTpeOKOO-
TepaIu: CyX0oe€ BEIIECTBO — BBICYIIMBAHHUEM,
KpaxMaja — TMOJIIPUMETPUUYECKUM METOJIOM I10
OBepcy, caxap — o beprpany, Buramun C — 1o
MyppH, HUTPAThl — HOH-CEJICKTUBHBIM METOIOM
[25].

DKcrepeMeHTallbHbIe JaHHble 00palaThiBa-
JM METOJIOM JUCIIEPCUOHHOIO aHaJln3a 10 METO-
muke b.A. Jlocriexona [26].

PE3YJbTATHI HCCJIEJOBAHUN U X
OBCYXJIEHUE

B uccnenosanusax 2017-2019 rr. Ha BbIlLIE-
JoueHHOM 4epHo3eMe B YOX «llpaktuk» uc-

MOJIb30BAIM OOLIETIPUHSATYIO JJI 30HBI TE€XHO-
JIOTUIO BO3JenbIBaHUS KapTtodens. Ilpumensnu
MUHEpaJbHbIe yaoOpeHus: ¢ oceHu — dochop-
HO-KaJIuiHbIE (IBOMHOW I'paHyIHMpPOBaHHBIN Cy-
neppochar u cepHokucapii kamui — P K, ),
a BECHOM MOJI MPEANOCEBHYIO KYJIbTHUBAIUIO —
a30THBIE B 03¢ 60 Kr/ra B BUIE aMMHUA4HON
cenuTpsl. [epOunuabpl NPUMEHSIN TIpU Pacxoie
paboueit sxunkoctu 300 /ra.

[Tokazano, 4To B mocajakKax COPTOB KapTo-
dens nByx rpymnm crenoctu: JlrobaBa (paHHMIA)
u TyneeBckuil (CpeqHecHenblil) — HUCIOIb30Ba-
HUE repOMIUAOB 3HAYUTEIBHO CHIDKAIO 3aco-
peHHOCTh. Y copra TyneeBCcKuil KOJIMYECTBO
COpPHSIKOB YMEHBIIWJIOCH MpPH JOBCXOJ0BOM
npuMmeHeHuu ['e3arapaa nepen nepBoi Mpomnos-
koil Ha 47%, Jlazyputa — Ha 54, 3eHkopa — Ha
58%, a ucnombp3oBaHue 1o Bcxoaam Jlasypura,
3enkopa U bokcepa CHWXaNO 3aCOPEHHOCTH
Ha 39, 44 u 27%. MakcumanbHbiii 3pdexT mo-
CTUTHYT TPH JBYKPAaTHOM BHECEHUHM 3CHKOpa
(0,8 xr/ra no BcxomoB u 0,5 kr/ra mo Bcxomgam) —
93%. Ilpu yuere nepen BTOPOW MPOTIOIKON JTaH-
HBI BapuaHT Takke OblT Hambosee 3pdexTu-
BeH — 67% (Tadm. 1).

Hamu mnpoBonunoch usydeHue 0COOEHHO-
cTeil hopMupoOBaHUs JTUCTOBOTO anmapara 1 nmpo-
JTYKTHBHOCTH PACTCHHUH B 3aBUCUMOCTH OT IPH-
MEHEHUS pa3HbIX repOuuaoB. Y coptoB JIrobaBa
(pannuii) u TyneeBckuil (cpeaHecmenblii) uc-
MOJIb30BAHUE PA3HBIX TePOUIIUIOB U B OCOOCH-
HOCTH UX JIBYKpaTHO€ BHECEHHUE CII0COOCTBOBA-
71 GOPMUPOBAHUIO PA3BUTON JTMCTOBON TTOBEPX-
HOCTH. Y copra Jto0aBa OTMeEUeHO yBelnYeHHe
CpeHeH TIomaan JIMcTheB Ha 37—46% ¢ mpume-
HEeHHWeM repOunuIoB. MakcuManbHbIH 3 heKT
orMeueH B Bapuante 3eHkop 0,8 n/ra g0 Bcxo-
noB u 0,5 n/ra mo Bcxonam. Y copra TyneeBckuit
IUIOIIA[b JIMCThEB IMOBBLICHIACh Ha 24-38%.
[Toxazatenu @CII Oblu BhILLIE B BApHAHTE C UC-
MOJIb30BAHUEM JIBYKPATHOTO OMPBICKUBAHUS TeP-
OMLMIaMU — OTHOCHUTEIBHO KOHTpPOJs 0e3 rep-
ouraoB Ha 34%. [IponyKTUBHOCTH JTUCTOBOTO
anmapara kak B nepecuere Ha OCII, Tak u o
CpeIHe! TUIOMAIN JTUCTHEB ObLIa BHIIIE B BapH-
aHTax ¢ ABYKPAaTHBIM UCIIOIH30BaHUEM TepOUITH-
noB Ha 28—-33% (Talm. 2).
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Tabnuya 1

Bausinue repOMuMI0B HA 32COPEHHOCTH Mocaaok kapTodes TyneeBckuii (cpeanee 3a 2017 — 2019 rr.)
Effect of herbicides on the weed infestation of Tuleevsky potato plants (average for 2017 — 2019)

Bapuanr KonudecTBo COpHBIX TpaB, [IT/M?
nepe; NepBoi NPONoaKoi nepes; BTOpoi MPOIOIKOn
BCETO B TOM 4HCIIe BCETO B TOM 4YHCIIE
OJIHOJICTHHE MHOT0- OJTHOJICTHUE MHOTO-
nBynomb- [ ommo- | JICTHHC AByNONL- [ ommo- | JIETHHEC
HBIE JIOJIbHBIE HBIC JIOJIbHBIE

be3 repounuaos (KOHTPOIIb) 25,3 140 74 39 138 52 54 32

OnpBICKUBaHUE 10 BCXO/IOB
Ie3arapn 2,5 xr/ra 46,8 19,6 16,5 10,7 32,4 15,6 12,3 4.5
Jlazypur 0,8 ni/ra 52,6 243 18,6 9,7 38,5 19,6 15,4 3,5
3enkop 0,81/ra 58,4 26,3 14,5 17,6 36,9 15,4 21,2 0,3
Boxkcep 1,3 n/ra 41,2 19,4 16,2 5,6 17,9 9,8 7,6 0,5

OmnpeICKUBaHUE 1O BCXOJaM
Jlazypur 0,5 n/ra 39,2 223 11,3 5,6 17,9 9,8 7,6 0,5
3enkop 0,5 ni/ra 43,8 24,5 10,6 8,7 21,8 11,6 7,4 2,8
Boxkcep 0,3 n/ra 27,4 15,6 4.6 7,2 14,6 8,5 5,4 0,7

JIByKpaTHOE ONPBICKUBAHHUE
Jlazypwur 0,8 n/ra 10 BCXOmoB + 89,7 36,5 38,8 14,4 56,4 24,2 21,8 10,4
Jlazypwut 0,5 n/ra o Bcxomam
3enkop 0,8 51/ra 10 BCX010B + 92,3 43,2 37,8 11,3 67,3 23,3 27,2 16,8
3enxkop 0,5 1/ra mo Bcxonam

HCP . 2,93 1,87 0,94 2,75 3,24 2,78 3,62 3,14
Tabnuya 2

DoToCHHTeTHYECKHE TI0KA3aTeJIH U MPOAYKTUBHOCTh PacTeHHii kapTodeJsisi NpH HCIOIb30BAHNH TepOULIHI0B

(cpennee 3a 2017-2019 rr.)

Photosynthetic indices and productivity of potato plants when herbicides were used (average for 2017-2019)

Bapuanr [Tnomanp TUCTHEB, THIC. M*/Ta OCII, [IpoayKTHBHOCTb, I. M* CYT
MaKCHMaJbHasI CpemHsis ThIC. M* CyT/Ta OCII CpeIHsIs TII0-
11a/1b JINCTHEB
be3 repounuioB (KOHTPOJIb) 26,5/24,8 14,3/13,6 1397/1260 26,2/24,8 26,0/24,5
OnpBICKUBAaHUE 10 BCXO/IOB
I'esarapn 2,5 kxr/ra 28,3/27,3 14,8/14,0 1480/1326 27,3/26,9 26,7/27,0
Jlazypur 0,8 ni/ra 31,6/28,2 16,1/14,8 1625/1415 28,5/27,3 28,6/27,3
Boxeep 1,3 n/ra 28,5/27,8 17,2/15,7 1710/1638 29,6/29,4 24,7/23,8
OmnpbICKMBaHKE TI0 BCXOAaM
Jlazypur 0,5 n/ra 30,8/29,4 15,0/13,8 1456/1372 27,5/25,6 28,4/27,5
3enkop 0,5 ni/ra 31,9/30,5 17,2/15,2 1728/1530 30,4/26,8 29,6/24,3
Boxeep 0,3 n/ra 29,2/27,8 15,8/15,6 1638/1513 27,5/24,7 25,8/24,2
JIByKpaTHOE ONPBICKUBAHUE
Jlazypur 0,8 51/ra 10 BcxonoB + 34,8/31,9 18,1/16,0 1857/1720 31,6/28,5 31,8/29,6
Jlazypur 0,5 51/ra 1o Bcxonam
3enkop 0,8 ji/ra 10 BCXOH0B + 35,1/32,4 20,6/17,2 1896/1781 33,4/30,2 34,6/31,3
3enkop 0,5 ji/ra Mo Bcxoaam
HCP, . 0,38 0,62 0,15/0,23 0,14/0,18 0,13/0,19

Ipumeuanue. B uucnurene copt — JIro6apa; B 3Hamenaresne — TyIeeBCKHIA.
Note. The numerator is Lubava variety; the denominator is Tuleevsky variety.
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Tabnuya 3

Biusinue repoMuuI0B HA YPOKANHOCTH U KA4eCTBO COPTOB KapTodes (cpeanee 3a 2017-2019 rr.)
Effect of herbicides on yield and quality of potato varieties (average for 2017-2019).

BapuanT YpoxaiiHocTs, T/ra | ToBap- Coneprkanne, % Ha CbIPOE BEIIECTBO
obmas | mpuba- | HOCTR,% [ cyxoe Kpax- BUTa- | peayuu- | HuTpa-
BKa BelIe- Mat muH C, | pyrommue | TbI, M1/
K KOHT- CTBO Mmr/100T | caxapa KT
poitto, %
Copm Jlobasa
be3 repbuniuoB (KOHTPOIIH) 24,2 - 78 23,4 15,3 14,8 0,48 56
OnpbICKIBaHUE IO BCXOOB
Iezarapn 2,5 xr/ra 26,8 10 80 23,4 15,5 14,5 0,46 50
Jlazypur 0,8 n/ra 28,6 18 82 23,6 15,6 15,0 0,50 58
3enxop 0,8 n/ra 29,8 23 84 23,7 15,7 14,4 0,41 49
Boxkcep 1,3 n/ra 26,5 9 83 23,3 15,5 14,5 0,44 62
OnphICKHBaHUE IO BCXOJAM
Jlazypur 0,5 n/ra 29,8 23 84 23,5 15,6 14,8 0,38 53
3enkop 0,5 n/ra 32,3 33 86 23,6 15,7 15,0 0,45 60
Boxcep 0,3 n/ra 28,6 18 83 23,8 15,4 14,9 0,40 -
JIByKpaTHOE ONPHICKUBAHKE
Jlazypur 0,8 51/ra 10 Bcxo- 35,2 37 85 24,0 15,8 15,0 0,35 49
noB + Jlazypur 0,5 ji/ra mo
BCXOJIaM
3enkop 0,8 y1/ra 10 BCXOI0B + 35,5 39 88 24,2 16,0 14,4 0,40 54
3enkop 0,5 51/ra o Bcxomam
Copm Tyneescxuii

be3 repounnaos (KOHTPOIb) 23,8 - 76 23,8 16,2 13,4 0,36 36
OnpbICKUBaHUE IO BCXOJOB
Ie3arapn 2,5 xr/ra 24,0 18 74 23,8 16,2 13,2 0,44 34
Jlazypur 0,8 n/ra 25,3 8 79 24,0 16,3 13,6 0,30 28
3enxop 0,8 n/ra 26,7 12 80 24,1 16,4 13,8 0,48 30
Boxkcep 1,3 n/ra 24,0 2 78 23,9 16,2 13,2 0,31 39
OnphICKHBaHUE IO BCXOJAM
Jlazypur 0,5 n/ra 24,2 2 81 24,2 16,5 13,6 0,28 30
3enkop 0,5 n/ra 25,6 8 82 24,1 16,4 14,1 0,33 34
Boxeep 0,3 n/ra 24,7 4 77 23,8 6,3 13,0 0,28 31
JIByKpaTHOE OIPBICKUBAaHUE
Jlazypur 0,8 n/ra 10 Bcxo- 32,4 36 89 243 16,6 13,6 0,40 29
noB + Jlazypur 0,5 ji/ra mo
BCXOJIaM
3enxop 0,8 n/ra 1o BcxonoB + | 32,8 37 88 24.4 16,8 13,8 0,38 32
3enkop 0,5 51/ra mo Bcxomam

HCP . 1,39 - 0,68 0,15 0,12 0,23 0,08 8,63

Ipumeuanue. Pe3yasraThl TUCICPCHOHHOTO aHan3a TpexgakTopHoro ombita (2 x 10 x 3): HCPQ5 JIJIs1 YaCTHBIX pa3-
munii — 1,39, HCPO’S s A — 1,96, HCPO,5 it Bu AB — 1,71. I'maBabie 3¢)(hexThl (HaKTOPOB ¥ UX B3aUMOJICHCTBUS:
A (copr) — 24%, B (repourun) — 32, C (rox) — 26, AB — 4,26, AC — 3,23, BC — 2,85, ABC — 1,09 %.
Note. Results of analysis of variance for three-factor experiment (2 x 10 x 3): NSR  ; for private differences — 1.39,

NSR , for A—1.96, NSRO.5 for B and AB — 1.71. Main effects of factors and their interactions: A (variety) — 24%, B

(herbicide) — 32, C (year) — 26, AB — 4.26, AC — 3.23, BC — 2.85 and ABC — 1.09 %.
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[ToBeieHNe ypoxkaitHocTu y copta Jlro0aBa
MaKCHMaJbHBIM OBUIO Ha ()OHE TOBCXOIIOBO-
TO OINpPBHICKUBAaHHS B BapHaHTe C 3E€HKOPOM
0,5 n/ra — Ha 23% npu 18% Ha ¢one Jlazypura
0,8 n/ra. Y nanHoro copra mnpu ONpbICKUBAHUU
M0 BCXOaM TaKKe€ BBLICIIUICS BapHaHT C TIpe-
naparoM 3enkop 0,5 n/ra, rae ypokaifHOCTh co-
crapisina 32,3 T/ra (mpubaska K KOHTPOIio 33%).
MaxkcumanbHble 3Ha4eHHs] MPUOABKH ypoKail-
HOCTHU TIPH JABYKPAaTHOM BHECEHHH TEPOHUIIHIOB
nocturmu 39% y copra Jlro6aa u 37% y copta
TyneeBckuil.

YCTaHOBIICHO TIOBBINICHHUE MAapPaMETPOB TO-
BapHOCTHU KJIyOHEH y 000MX U3YYEHHBIX COPTOB.
VY pannero copra Jlro6aBa TOBapHOCTH BO3pPOC-
Jla OTHOCHUTENTBHO KOHTposisi Ha 6-8%, copra
Tyneesckuit — Ha 9-12%. [lokazano, 4o npume-
HEHHE TEepOUIHMIOB CIIOCOOCTBYET YBEIHMUCHHIO
comepxanus cyxoro BemecrBa Ha 0,3-0,5%,
kpaxmaina — Ha 0,3-0,7%.

ITo conepxkanuto ButamuHa C u penyuupy-
IONIMX CaxapoB CYIIECTBEHHBIX Pa3IM4Hii B Ba-

pHaHTax onbITa He 0OHapyxeHo. KoHueHnrparus
HUTPATOB KoJiebaioch y paHHero copra JlrobaBa
oT 49 no 62 mr/kr, cpeaHecmnenoro TyneeBCKuii —
ot 28 1o 39 mr/kr (tabm. 3).

JlucriepcuOHHBIM aHAIN30M TpexX(aKTOpHO-
ro omnbITa (2 x 10 x 3) onpeneneHo, 4To ypoxkai-
HOCTh KJTyOHEH 3aBUCHUT OT copta Ha 24%, Tep-
OouruaoB — Ha 32,1 ¥ MOTOIHBIX YCJIOBHM — HA 26
% mipu HanOOIBIIEM B3aUMOACHCTBUHN (haKTOPOB
A (copt) u B (repOunun).

B roawr onbITHON pabOThl MPOBOIUIIOCH U3-
Y4YE€HHE COXPAHHOCTH NPOAYKLUHU KapTodens
cpeanecnenoro copra TyneeBckuid. [Totepu 3a
7 MecseB XpaHEHHUs B BapuaHTax C repOuIm-
JaMy ObUTA MPAKTUYECKU HA YPOBHE KOHTPOJIS.
[Totepu ot Gone3Helt ObUTM HAMOOIBIIMMH B Ba-
pHuaHTe ¢ AByKpaTHbIM BHecenueM Jlazypura (0,8
u 0,3 n/ra), 4To MpeBbIIaN0 KOHTPOJb B 1,2 pasa.

Texauyeckuii OTAXOM OBUT TMPAKTUYECKH
OJIMHAKOBBIM B KOHTPOJIC W B BapHaHTax C Tep-
ourmmaamu (tabm. 4).

Tabnuya 4

CoxpaHHocTb KJIyOHeii cpenqnecnesnoro copra TyjieeBckHii B 3aBHCHMOCTH OT PHMEHEHHsI TepOMINIOB
(cpennee 3a 2017-2019 rr.)
Retention of tubers of medium-ripening variety Tuleevsky depending on herbicide application
(average for 2017-2019).

Bapuant Iorepu 3a 7 Mecsnes xpaHeHus, %
obmue B TOM YHCITC
€CTeCTBEHHAs TeXHUYECKUI THUJTb
yOBLTb MOJIXO/

Be3 repounuos (KOHTPOJIb) 9,4 5,8 2,5 1,1

OnpbICKMBaHUE 70 BCXOIOB
I'e3arapna 2,5 xr/ra 9,8 5,8 2,8 1,2
Jlasypur 0,8 1/ra 9,2 5,6 2,4 1,2
3enkop 0,8 /ra 9,0 5,8 2,3 0,9
Boxkcep 1,3 n/ra 9,4 5,7 2,1 1,6

OnpbICKIBaHUE TI0 BCXOIAM
Jlazypur 0,5 n/ra 9,3 5,4 1,8 2,1
3enxop 0,5 n/ra 9,5 5,8 2.3 1,4
Boxcep 0,3 n/ra 9,6 5,7 2,4 1,5

JIByKpaTHOE OIIPHICKUBAHUC
Jlazypur 0,8 1/ra 1o BcxonoB + 9,2 5,5 1,6 2,1
Jlazypur 0,5 51/ra o Bcxomam
3enkop 0,8 j/ra 10 BCX0mOB + 9,1 5,6 1,7 1,8
3enkop 0,5 y/ra Mo Bcxogam

HCP . 1,32
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YcTraHoBI€HO, YTO repOULUIHbIE PenapaThl
IIPU pa3HbIX CPOKaX HMCIOJIb30BAHUS OOECIeyu-
JIM BBICOKME MapaMeTpbl 3HEPreTH4eckor 3¢-
dbextuBHOCTH. [Ipy NBYyKpaTHOM ONPBICKUBAHUH
3eHkopoM KOA(DPHUITUEHT JHEpPreTHUEeCKOr 3d-
(hexTBHOCTH OBLT BBITIE KOHTpOJsS B 1,6 pasa.
[TokazaHo, YTO OMNPBICKWBAHHWE TEPOHIMIAMHI
SKOHOMHYECKH 3(PPEKTUBHO. YPOBEHb pEHTa-
OCbHOCTH B BapHaHTaX C JBYKPAaTHBIM OIPHI-
ckuBaHueM gocturaet 178%, 4To BhIIE KOHTPO-
n4 B 1,4 paza.

BbIBO/Ibl

1. B ycnoBusX BBILIEIOUYEHHOTO YEpHO3EMa
ceBepHoit necoctenn HoBocubupcekoro [Iprnodbs
JIOBCXO/IOBOE M TOCJIEBCXOI0BOE MPUMEHEHHE
repOUIHIOB, B 0OCOOEHHOCTH JBYKPAaTHOE OIPHI-
ckuBaHue npernaparom 3enkop (0,8 y1/ra 10 Bcxo-
noB u 0,5 n/ra mo BcxomaM) ¢ pacxoaoMm pado-

yeit xugxkoctd 300 51/ra, MOBBIIIANO IIIOIIALL
muctbeB, OCII M NpPORyKTUBHOCTH pacTEeHUi
B cpeaHeM Ha 19-24%. BapuaHT ¢ 1ByKpaTHBIM
IPUMEHEHHEM 3€HKOpa CHH)KaJl 3aCOPEHHOCTH
Ha 92% mepen mepBoit 0OpaboTkoit U Ha 67%
nepes BTOpO MPOIIOJIKOM.

2. JIBykpaTHOE€ BHECEHHE 3€HKOpa TOBBI-
a0 ypokKaHOCTh KapTodeliss paHHEro copra
Jlro6aBa Ha 39% OTHOCUTENHHO KOHTPOJS, a Y
copra TynmeeBckuit (cpemHecnensiii) — Ha 37%.
Ha ¢one repbunnioB 10CTOBEpHO yBEIMYHBA-
JIOCh COZIEpKaHKME CyXOTro BEIECTBA U Kpaxmala
[P KOHIIEHTPAllUM HUTPATOB B 5—8 pa3 HUXKE
ITAK mist 5TOM KynbTYpBI.

3. JIMcriepCHOHHBIM aHAJIM30M YCTaHOBIIE-
HO, YTO ypO’KalHOCTb KapTodels 3aBUCENa OT
copra Ha 24%, repobunuaa — Ha 32 ¥ yCIOBHI
roxga — Ha 26%.
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YCTOUYUBOCTD KJIOHOB PINUS SIBIRICA K HACEKOMBIM KOHOBUOHTAM
B YCJIOBUSAX EJBAIIMHCKOI'O INTOMHHUKA AO «BEPICKHM JIECXO3»
HOBOCHUBUPCKOM OBJACTHU

.2T.B. F'oH4yapoBa, actiupaHT
L3B.B. TapakaHoOB, JTOKTOD CEJIbCKOX03SMCTBEHHBIX HAYK
9 9
npocgeccop

Knwuesvie cnosa: npuddepen-
nuanus KJIoHOB Pinus sibirica,

5 . YCTOMYHMBOCTh,  MEKKJIOHOBasI
51.B. Hoznpenko, nnxenep 1-if kareropuu
2 H3MEHYUBOCTD, KOHOOHMOHTHI,
P.B. Porosues, Ha4aIbHUK OTAEIA . . .
10.B. TlapkuHa, KaHIUAAT CEINbCKOXO3IHCTBCHHBIX HAYK, "”_"HKOBaﬂ oruégka D loryctria
JOLIEHT abietella, OGonblIasi MMIIKOBAsI

nsanennua Eupithecia abietaria

"HoBocuOupcKuii rocy1apcTBeHHbIN arpapHbIi
yHuBepcureT, HoBocudupck, Poccus
2)Puauan ®BY «Pociaeco3amura» — «L[3J1 HoBocuoupckoii
o0s1acTn», HoBocudupck, Poccust
33CO WJI CO PAH - ¢pusman @UIL KHI{ CO PAH, HoBocudupck, Poccus
E-mail: tato4ka0909@mail.ru

Pedepar. H3yuena mexckionosan uaMeHuueoCms Keopa cubupckozo no ycmouuueocmu K Hace-
KoMblM KOHOOuonmam. Buviagneno, umo 6 apxuee Kionoe nitocoswvix oepesves Hosocubupckoi
oonacmu (Enoawunckuit numomnuxk AO «bepockuii n1ecxo3», Hckumumckuii paiion) ocHogéHble
eépeoumenu WuuieK u ceman — wuukoean oznéexka Dioryctria abietella Schiff. u 6onvwan winw-
kosasn naoenuya Eupithecia abietaria Goeze. Ilospexcoaemocme wmuuieKk 02HEGKOI 0KA3A1ACH HA
nopAodoK evluie ux nospexcoaemocmu naoenuyei — 23,4 u 2,0 % coomeemcmeenno. Ha ocnose
U3YUEHUA MEHCKIOHO0BOU USMEHYUGOCIMU NO CHIENEHU NOGPENHCOCHUS YPOHCAA WUULEK 0ZHEGKOIL
u Opy2um NPU3HAKAM COENAH 6bl800 0 MOM, YUMo 0MOOP Kedpa Ha yCHMOUUUBOCHb K 0ZHEGKE MO-
JHcem oKazamovca IPPeKmusHbIM CROCOOOM NOBLIUEHUS YPOIHCAUHOCMU HA CeleKYUOHHO-CeMe-
HO0B00UEeCKUX 00beKmax Imoil nopoosvl. B ceaszu ¢ omcymcemeuem 00CmosepHoil MeycK10HO60I
Koppenayuu mexcoy CmeneHslo NOBPEMHCOCHUS YPOICAA WUUIEK U PAZMepaMu 0epesbes omoop Ha
YCMOUYUBOCMYb K WIHUIKOBOI 02HEBKE He NPUBEOEM K CYULeCBEHHOMY USMEHEHUI0 NPOOYKMUE-
HOCmU CME010801 Opesecunbl. Onucan pe3yibmanm NOYYEHHBIX OAGHHBIX 0 MEMCKIOHOB0IL KOp-
penayuu, 3aKaYarueica ¢ 00CMoBePHOIl NONOHCUMENbHOI 3A8UCUMOCIU PAZMEPO8 U «03ep-
HEHHOCMU) WIUWIEK OM 6bICOMbL U OUAMempa Cmeoaa HA (one NOaAHO20 OMCYHICIMEUA C8A3U
MeHcOy nOBPEIHCOAeMOCHIbIO WUUIEK KOHOOUOHmAamu u pazmepamu oepeeves u wiuuiex. Coenansl
6b18600bl 0 NMOM, UMO OMOODP HA RPOOYKMUBHOCHIL CHEOTI0601 OpPeBeCUNbL Y Kedpa Oydem conpoeo-
Hcoamuca yeenuuenuem paimepos U «03ePHEHHOCIU» wuuieK (PagHo u Haodopom), a omoop nHa
YCMOU4U8oCmy K KOHOOUOHMAM He NPUBEOEM K CYULeCHBEHHOMY UIMEHEHUI0 OPY2UX NPU3HAKOE
6ezemamueHoll u 2eHepamuenoil cgepol.
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RESISTANCE OF PINUS SIBIRICA CLONES TO INSECT CONOBIONTS IN THE
YELBASHINSKY NURSERY OF JOINT-STOCK COMPANY «BERDSK FORESTRY»
IN NOVOSIBIRSK REGION

L2T.V. Goncharova, Postgraduate,
:3V.V. Tarakanov, Doctor of Agricultural Sciences, Professor
2Ya.V. Nozdrenko, Engineer, 1-st category
2 R.V. Rogovtsev, Head of Department
'0.V. Parkina, PhD in Agricultural Sciences, Associate Professor

! Federal State Budgetary Educational Institute of Higher Education «Novosibirsk State Agrarian
University», Novosibirsk, Russia
2Federal Forestry Agency Federal Budgetary Institution «Russian Center for Forest Protection» —
Center for Forest Protection of the Novosibirsk Region, Novosibirsk, Russia
3West-Siberian Branch of V.N. Sukachev Institute of Forest of the Siberian Branch of the RAS,
Novosibirsk, Russia

Keywords: differentiation of Pinus sibirica clones, resistance, interclonal variability, conobionts, cone
moth Dioryctria abietella, great cone moth Eupithecia abietaria Goeze

Abstract. The inter-clonal variability of Siberian cedar in resistance to insect conobionts was studied.
The authors revealed that the main pests of cones and seeds are cone moth Dioryctria abietella Schiff
and giant cone moth Eupithecia abietaria Goeze in the archives of plus-tree clones of Novosibirsk
region (Yelbashinsky Nursery of JSC «Berdsky forestry», Iskitimsky district). The moth s infestation of
buds was 23.4%, and the infestation of buds by the moth was 2.0%. Selection of cedar for resistance
to cone moths can be an effective way to increase yield at breeding and seed production facilities of
this breed based on the study of inter-clonal variability in the degree of cone moth damage and other
traits. Selection for resistance to cone moth disease will not significantly change stem wood produc-
tivity due to the absence of a reliable interclonal correlation between the degree of cone damage and
tree size. The authors described the result of the findings of the inter-clone correlation, consisting of
a significant positive correlation between cone size and «granularity» and stem height and diameter.
This result was against the background of the complete absence of any correlation between cone
damage by conobionts and tree and cone size. The authors also concluded that selection for stem
wood productivity in cedar would be accompanied by an increase in cone size and «granularityy (and
vice versa), while selection for resistance to conobionts will not lead to significant changes in other
vegetative and generative traits.

B cootBerctBUM ¢ moamporpammon 3
«Bocnpon3BOACTBO JIECOB» TOCYIAPCTBEHHOM
nporpammel Poccutickoit @enepanuu «Pa3putue
JecHoro xo3siictea» Ha 2013 — 2020 rr. B pe-
3yJIbTaTe peanu3anuu e€ Tperbero dtamna (2018 —
2020 rr.) mpenmonaraeTcs MPOU3BOACTBO CEMSH
C YJIy4YIIEHHBIMU CBOMCTBamH 110 2,5% oOmiei
notpedHoctu [1, 2]. OnHaKko B HaCTOSAIIEE BpEeMst
00bEéM ux 3aroroBkd B COO cocTaBisieT JUMIb
1oy mpotieHTa [3]. 9T1o 00ycioBIeHO KaK HET0-
CTaTOYHBIM KOJIMYECTBOM CEJIEKI[MOHHO-CEMEHO-
BOJIYECKUX OOBEKTOB M, MPEX]E BCEro, Jiecoce-
MEHHBIX TUIanTanui mioc-aepesbes (JICII), Tak

U MOBPEKICHUEM ypOKaeB IIUIIEK U CEeMsH Ha-
CEKOMBIMH KOHOOMOHTaMH [4].

OnHUM W3 METONIOB PEIICHUS 3TOW Mpo-
OJ7eMbl SBJISIETCS U3yYeHHE W3MEHYMBOCTH IMPH-
3HAKOB TeHepaTuBHOU cdepbl u oto60p Ha JICII
TEHOTUIIOB (KJIOHOB) TUIIOC-JIEPEBBEB, YCTOM-
YUBBIX K TIOBPEXKJICHHUIO KOHOOMOHTaMHU [5-9].
B HoBocubupckoit o6macTu, TUIUPYIONICH cpe-
1 cyobektoB COO 1o CO3MaHUI0 U KauyeCTBY
00BEKTOB JIECHOTO T€HETUKO-CEIEKIIMOHHOTO
komruiekca (JII'CK), 3anmoxeno oxomo 191 ra
JICII u apXvBOB KJIOHOB ILTIOC-JEPEBHEB XBOM-
Hbix mopoxa [10, 11]. 3HauuTenpHass UX YacThb
BCTYTHJIA B CEMEHOLICHHE, HO U3yUYeHHE JaHHbBIX
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00BEKTOB C PAaCCMOTPEHHON TOYKHU 3pPEHUS] HE
IIPOBOJMIIOCH.

B cBsi3u ¢ U3NOKEHHBIM OCHOBHas LEJb
Hamiei paboThl 3aKiIoyaigach B U3yUYEHUU MEXK-
KJIOHOBOM M3MEHUMBOCTH KeJlpa CUOMPCKOro MO
CTETEeHH MOBPEXKICHNSI KOHOOMOHTAMU Ha OHON
W3 IUIAHTAUWA ATOW LEHHOM IMOPOABI, CO3/aH-
Hoil B HoBocubOupckoit obnactu. Hapsay ¢ atum
CTaBWJIACH 3a/lauya OLICHKH M€HETHUYECKHUX (MEX-
KJIOHOBBIX) KOPPEJSILUI CTETIEHN MOBPEXKACHUS
UIMIIEK U CEeMSH C MOP(POMETPUYECKHUMH IpH-
3HaKaMM FeHepaTUBHON U BEreTaTUBHOU C(ephl.

OBBEKTbBI U METO/1bI
HNCCIEJOBAHUU

HccnenoBanusi MpoBOIMIIA B aBIyCTE—CEH-
Ts6pe 2019 r. B [IpnoGckoM JiecopacTUTETLHOM
paiioHe, B apxuBe KJIOHOB Kepa CHOUPCKOTO
Pinus sibirica Ne 7K, co3mannom B 1982—-1983 rr.
Ha Tepputopun EnGanmmHCKoOro cenekinoHHOro
nutomHrKa AO «bepiackuii necxo3» (Beia. 14,
kB. 290). 3aknaaka apxuBa OCYIIECCTBIISIIACh Ha
TIomaau 5,7 ra o0ImenpruHATHIM MeTooM [ 12].

Jlns uccnenoBanmii 66110 oToOpano 10 kimo-
HOB Kezpa (Ne 9-18), koTopsie ObLITH TIPEICTaB-
JieHbl He MeHee yeM 10 pameTaMu OCHOBHOM I0-
caJKu. Y MPUBUTHIX JIEPEBHEB YUUTHIBAIH BBICO-
Ty ¥ TuaMeTp cTBoja (Ha BbicoTe 1,3 M), a Takxke
OCYUIIECTBIISITU COOp 3peNbIX IIMIIEK B KOJH-
yecTtBe He MeHee 10 Ha kaxmoe nepeBo. OTOop
HIMIIEK OCYUISCTBIISIIA METOIOM CIy4ailHOU
BbIOOpKH. B maboparopHbIX ycioBusx oOIe-
OPUHATHIMU METOJIaMU WU3MEPSUIH JUTMHY U IIIH-
pUHY MIMIIEK, OLIEHWBAIM YHUCIO ceMsH (ope-
IIeK) B HEH, a TaK)Ke CTENeHb UX MOBPEXKICHUS
HacekoMbIMH [13]. ITo xapakTepHbIM IpU3HAKAM
MOBPEXACHUN U JIMYUHOK OIPEeNsId BUOBYIO
MPUHAIICKHOCTh HacekoMoro [14-17]. B xone
HATypHOTO OO0CIIeZIOBaHUSI U KaMepaabHOTO U3-
y4eHus 00pa3loB MIHUIIEK ObLJIO BBISBICHO, YTO
MOBPEXJACHUE MIMIIEK OCYIIECTBISAECTCS IBYMS
BpPEIUTEAMH — IIUIIKOBOM OTHEBKOM Dioryctria
abietella Schiff. 1 GONBIIONA MIMIIKOBOM IIsjE-
Hunen Eupithecia abietaria Goeze. B kayecTse
OLICHKH CTETICHU MOBPEKACHUS IIUIICK TEM HIIN
UHBIM BHJIOM HACEKOMOTO HKCIIOJIb30Balld OT-
HOILIEHUE YHCIIa MOBPEKIEHHBIX MIMIIEK K HMX

o0meMy uncity B oOpasiie, BRIPaXKEHHOE B IPO-
LIEHTaX.

[Ipu craructuyeckoir 00pabOTKE JaHHBIX
WCIIONIb30BAIM JIUCTIEPCUOHHBIN M KOPPEsIH-
OHHBII aHanu3, t-xpurepuii [18].

ABTOpBI TpU3HATENBHBI AUpeKkTOopy AO
«bepnckuit necxo3» B.M. HockoBy u ero 3ame-
crutenio A.H. KOnuHueBy 3a coxeiicTBue B op-
raHU3al1H TTOJIEBBIX UCCIIEIOBAHUM.

PE3YJbTATHI HCCJIEJTOBAHUN U X
OBCY/XJIEHUE

[ToBpexxgaemMoCTh MIMIIEK KeApa OTHEBKOMN
Ha MOPSIJIOK BBIIIE UX MOBPEKIAEMOCTH TS ACHU-
ueit — 23,4 u 2,0 % coorBercTBeHHO (Tadm. 1).
C yuétoM TOrO, YTO MAACHMIIA TPAKTHUECKH HE
MOBPEXKAAeT CeMeHa, HauOOJNbIIYI0 OMACHOCTh
JUISL yposKasi TPEACTaBIseT UMEHHO MEPBbIM U3
YIOMSIHYTBHIX KOHOOMOHTOB. [losTOoMy oTOOD
Ke/lpa Ha YCTOMYMBOCTh K OTHEBKE MOXET OKa-
3atbCs (M (HEKTUBHBIM CIIOCOOOM TOBBIIICHUS
ypoxaitHocTu Ha JICII 3T0it mopoasl, 0cOOEHHO
€CJIM y4eCTb, YTO XUMUYECKUE METOJIbI OOPHOBI
C JaHHBIM HACEKOMBIM MOTYT MPUBECTU K CHHU-
YKEHHIO THILEBOM LIEHHOCTH CeMsH (OPELIKOB).

B cpaBHenuu ¢ 6onee paHHHUMH UCCIIEOBA-
HUSIMU 3TOTO ke apxuBa A.W. 3eMsHBIM U CO-
aBT. [12] nmuua mmmex B 2019 r. okazanacek mno-
HIDKEHHOM mo4TH Ha 1 cM, a 4uclio MOIHO3EP-
HBIX CeMsiH B muiike — Ha 5 mT. Ckopee Bcero,
YYHUTBIBast OJIU30CTh OLIEHOK KO3 HHUIIMESHTOB Ba-
pHAIMK 3TUX MPU3HAKOB B CPABHUBAEMBbIE TOJIBI,
3TO 00YyCJIOBIEHO OCOOEHHOCTSAMH METEO0yCIIO-
Buil. B Bo3pacre oxono 40 et npu oTCyTCTBUU
KOHKYPEHIIMM 32 TUTaHHE MPUBUTHIE IEPEBbS
UMEIOT CPEIHIOI0 BBICOTY 60,5 M M CpeqHH aua-
meTp ctBoja 21 cm. Ecnu cpaBHUBATh 3TH TO-
Kaszarenau ¢ nokazaressiMu 10-1eTHeill JaBHOCTH
[12], cpennuii mpupocT 3a AaHHBIA MEPUOJ IO
BBICOTE cOocTaBmII OKosio 10 cM B rop, o Auame-
Tpy ctBosia — 0,6 cM B roj.

OTHOCHUTETHHO BBICOKOE 3HAYEHHE MEXKKIIO-
HOBOTO K03(ppHUIIMEeHTa BapUalNK MPU3HAKA «II0-
BPEX/IaEMOCTh ypOskasi OTHEBKOI», MPEBbIIIAI0-
mee 20%, KOCBEHHO CBUIETEIBCTBYET O IEPCITEK-
TUBHOCTH KJIOHOBOTO OTOOpa MO YCTOWYMBOCTH
Keapa K Bpeautento. /laHHble 01HO(MAKTOPHOTO

18

«Bectnuk HI'AY» — 3(60)/2021



ArPOHOMMUA

JMICTIEPCHOHHOTO aHaji3a MOATBEPXKIAIOT 3TO
(Tabmn. 2). HecmoTps Ha CpaBHUTEIHHO HHU3KYIO
JIOJTF0 MEXKJIOHOBOTO KOMITOHEHTA JHCIEPCUH
B o0Omelt qucnepcun npusHaka (21,3%), koropast
MPUMEPHO B 3 pa3a HUKE COOTBETCTBYIOIIETO
TTOKa3aTelIs 10 IPU3HAKAM TeHepaTUBHOMN cephbl
(60,0-76,7%), BiusHHE KIOHOB CTaTUCTUYECKH
BbICOKO 3HaUUMO (P = 0,0006). AHanu3 cpeaqHux
Ha KJIOH ITOKAa3bIBACT, YTO JIAMHUTHI 3TOTO MTPH3HA-

ka coctaBisitorT oT 14,0+0,7 (y ximona Ne 9) mo
28,0+£0,4% (y xmona Ne 15). YuursiBas HeOOb-
ITYI0 BRIOOPKY aHAIM3UPYEMBIX KJIOHOB, MOYKHO
HAJEATHCS HA OOHAPYKEHHUE CPEN OTOOPAHHBIX
HOBOCHMOUpPCKUMHU ceneknuonepamu 101 tutroc-
JiepeBa Keapa TeHOTUIIOB CO 3HAYUTEIILHO MEHb-
nIei MoBpeXAaeMOCThIO HIUILIEK OTHEBKOM. DTO
MIPEICTOUT MPOBEPHUTH B XOJ€ MATBHEHIITUX HC-
CJIeIOBaHUI.

Tabnuya 1

Cpennue apudmernyeckne u K03pPpUuHeHTbI BAPHALNH NPU3HAKOB, BEIYUCJIEHHBIE 110 CPEHUM HA KJIOH
Arithmetic means and coefficients of variation of traits calculated from averages per clone

[pusnax X+m Cv
[ToBpexxgaeMoCTh OTHEBKOH, %o 23,40+1,51 20,5
[ToBpexxmaemMocTh nsaaeHUIEH, % 2,00+1,13 178,0
JImyMHA MIUIIKY, CM 6,40+0,18 9,1
Iupuna mumku, cMm 4,50+0,10 7,0
YucIio ceMsH B IIUIIKE, IIT. 67,50+3,36 15,8
BricoTa cTtBONA, M 6,50+0,12 5,6
JlmameTp cTBOJIA, CM 20,60+0,51 7,8

Tabnuya 2

KoMmnoHeHTHI AucnepcHn MPU3HAKOB M 10J1H BJIUSIHUS KJIOHOB, BHIYHMCJIEHHbIE M0 Pe3y/1bTaTaM 01HO(AKTOPHOIo
JAUCIEePCHOHHOTO AHAIN3a
Components of trait variance and proportion of influence of clones calculated by one-factor analysis of variance

[Tpuznak Kommnonent nucnepcun Jonst BiustHUS
MEXy KIIOHAMH | BHYTPH KJIOHOB UTOTO KJIOHOB, %o
[ToBpexaaeMoCTh OTHEBKOH, % 0,002 0,006 0,008 21,3%**
[oBpexxpaemocTsb naeHue, % 0,001 0,002 0,003 31, 2%%*
JITMHA MUIIKH, CM 0,325 0,099 0,424 76,7%**
[IupuHa MUIIKHA, CM 0,095 0,042 0,137 69,1%**
Yuciio ceMsH B IIHIIKE, IIT. 105,985 70,583 176,568 60,0%**
BricoTa cTBONA, M 0,119 0,150 0,269 44, 1%**
Juametp cTBoINa, CM 2,363 2,222 4,585 51,5%**

%% P<(),00].

Henb3st HE OTMETHTH OTHOCHUTEIEHO BBICOKHIA
YPOBEHb HACJIEAyEeMOCTH (JOJsI BIUSIHUSI KIIOHOB
OTpakaeT BepXHUI mpesient Ko puiimeHTa Hace-
JyeMOCTH B IMPOKOM CMBICJIE CJIOBA) U 110 TaOUTY-
QITBHBIM TIPU3HAKaM — BBICOTE M THAMETPy CTBOJIA
(oxono 44 u 52 % coorBeTcTBeHHO). Bo3HMKaeT
BOMPOC O MEKKIJIOHOBOH (TEHOTHITUYIECKO ) KOppe-
JSIIAA MEKTY TIOBPEXKIAEMOCTBIO IIHIIIEK U JIPY-
ruMu mpu3Hakamu. He oOcyxmas oxumgaeMyro
TECHYIO CBSI3b MEX/Y JJIMHOM M IIMPUHOMN HIMIIEK,
a TaK)Ke MEXIy BBICOTOH M TMAMETPOM CTBOJIA, OT-
METHUM, TIPEXKIE BCETO, BEICOKYIO OTPHUIIATEIIHHYTO

CBSI3b MEXJ1y MOBPEXKIAEMOCTHIO LIMIIEK Pa3HbI-
MU SHTOMOBPEIUTEISIMH, KOTOpas MpOSBISAETCS
B Koa(urmente xoppemsiuuu [lupcona r = -0,85
(P = 0,002) (Tabm. 3). OT0 03HA4YAET, YTO KJIOHBI
MPEUMYILECTBEHHO MOBPEXIAIOTCS OHUM U3 KO-
HOOMOHTOB. Crie10BaTelIbHO, OHM OTHOCUTEJIBHO
YCTOMUMBBI JIMILIb K OAHOMY M3 HUX. [loaTomy oT-
00p Ha yCTOWYMBOCTH K OTHEBKE MOXKET NMPUBECTH
K CHIDKEHHUIO YCTOMUMBOCTH K rsiieHu1e. OHaKo,
YUUTBIBAsE HE3HAYUTEIILHOE BIIMSIHUE JaHHOTO Bpe-
JIUTEIISl Ha CEMEHa, 3Ty ONAaCHOCTh MOXKHO He IpH-
HUMAaTbh BO BHUMAaHHUE.
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Tabnuya 3

MexkJ0HOBbIE KO3 (PUIHEHTHI KOPpeJsiiii H3y4eHHbIX NPU3HAKOB (YHc/10 KI0HOB N=10)

Inter-clone correlation coefficients of studied traits (number of clones N=10)

[Tpu3Hak I10 TITT JIT LIITIT ucC H pi|
[Mospexnaemocts oruéskoii (I10) 1,000
[MoBpexxnaemocts nsiaenuteit (I111) -0,847 1,000
Jmna mmkw (1) -0,117 0,030 1,000
[Hupuna mumka (II1IT) -0,077 -0,034 0,989 1,000
Yucno cemsH B ke (UC) 0,101 -0,347 0,755 0,836 1,000
Bricora ctBomna (H) -0,040 0,115 0,931 0,923 0,633 1,000
Juametp ctBosia Ha ypoBHe 1,3 M ([I) 0,089 -0,155 0,880 0,931 0,903 0,873 1,000

Ipumeuanue. YXupHbIM mprQTOM BBIIEICHBI 3HAYSHNUS, OTIIMYatoiuecs ot Hyms npu P<0,01-0,001.

Jpyroil HMHTEpECHBIA pe3yiabTaT U3 JaH-
HBIX O MEXKJIOHOBOM KOpPEJALMM 3aKiIrova-
€TCs B JJOCTOBEPHOMN IOJIOKUTEJIBHON 3aBUCH-
MOCTH Pa3MEPOB U «O3EPHEHHOCTH» IIMILIEK
OT BBICOTHI M quametrpa ctBoina (r = 0,88-0,93;
P<0,001) na ¢dboHE MOIHOTO OTCYTCTBHUS CBSI3H
MEXJy MOBPEKIAEMOCTbIO IIHIIEK KOHOOH-
OHTaMHU U pa3MepaMu JIepeBbeB U IMIIeK. M3
3TOTO CJEAYEeT, 4TO, BO-NIEPBBIX, OTOOP Ha Mpo-
JYKTUBHOCTb CTBOJIOBOM JPEBECHHBI y Kelpa
OyIeT CONpOBOXKJIATHCS YBEIMUYEHUEM pa3Me-
POB M «O3€pHEHHOCTH» ILIUIIEK (PaBHO M Ha-
000pOT); BO-BTOPBIX, OTOOP HA YCTOWYMBOCTD
K KOHOOMOHTaM He MPUBEIET K CYLIECTBEHHOMY
U3MEHEHUIO JIPYTUX MPU3HAKOB BEreTaTHUBHOMU
U TeHEepaTUBHOH C(epshl.

BbIBO/IbI

1. B apxuBe KJIOHOB IUTIOCOBBIX JIEPEBHEB
kenpa HoBocubupckoit 00macTi OCHOBHBIE Bpe-
JUTEIH IIUIIEK W CEeMSH — IIMIIKOBas OTHEBKA
Dioryctria abietella Schiff. n GonpImasi muIIKo-
Bas msiaeHuna Eupithecia abietaria Goeze.

2. IloBpexxgaeMOCTh HIMIIEK OTHEBKOM Ha
MOPSIOK BBINIE HMX TOBPEKAAEMOCTH TSACHU-
e — 23,4 u 2,0 % cooTBETCTBEHHO.

3. C yuéroM TOro, uTo MsICHULIA [TpaKTH4Ye-
CKM HE TIOBPEKIAET CEeMEHa, HAauOOJBIIYIO Jie-

COMNAaTOJIOTMYECKYI0 OMAacHOCTh Ha CEMEHOBOJ-
YeCKUX 00BEKTaxX KeApa MpeACTaBIseT OrHEBKA.
[ToaTromy oTOOp Kelpa Ha yCTOMYMBOCTH K OT-
HEBKE MOXKET OKas3arbcs I(P(EKTUBHBIM CIOCO-
OOM TOBBIIIECHUS YPOKAWHOCTH Ha JIECOCEMEH-
HbIX Maa"Ttamusx u ydactkax (JICIT u TUICY),
a TaK)Ke B KeJI[pocaaax 3TOU MOPObL.

4. OueHKa CTENEeHH MOBPEKIAEMOCTH YpPO-
JKas IIUIIEK OTHEBKOM CBUAETENICTBYET O Bbl-
COKO 3HAQUMMBbIX MEXKIJIOHOBBIX Pa3IuyMsX, UYTO
C03/1aéT BO3MOXKHOCTh O0TOOpa Ha YCTOWYHBOCTD
KeZjpa K ’TOMY OMaCHOMY KCEHOOHMOHTY.

5. CpenHsisi MOBPEXKIAEMOCTh ypoxasi LIu-
HIEK Y OTJEIbHBIX KJIOHOB B U3YYEHHOM apXHUBE
BapbUpyeT B npezenax ot 14 1o 28%. YuutsiBas
OTHOCHUTEIILHO HEOOJNBIIYI0 BBIOOPKY aHaIH3U-
PYEMBIX KJIOHOB, MOXKHO HAJIeSIThCs Ha OOHapy-
JKEHHE CPeAH BCEX OTOOPaHHBIX HOBOCHOUPCKU-
MU CEJIEKIIMOHEPaMU ILTI0C-IEPEBLEB Keipa enié
Oosiee BBIIAIOIIUXCA T€HOTHIOB. JTO MPEIo-
JoKeHne OyAeT MPOBEPEHO B XOJIe JaTbHEHIINX
HCCIIEJOBAaHM.

6. B CBsI3M ¢ OTCYTCTBUEM J1I0CTOBEPHOM KOp-
pesiiuu MEXAY CTENEHbIO MOBPEKIEHUS YpPO-
JKasi MIMIIEK U pa3MepaMH JIEpeBbEB OTOOp Ha
YCTOMYMBOCTb K LIMIIKOBOM OTHEBKE HE NpPHUBE-
JET K CYUIECTBEHHOMY M3MEHEHMIO MPOIYKTUB-
HOCTH CTBOJIOBOH JIpEBECUHBI.
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COBMECTHBIE IOCEBBI KYKYPY3bl U COHU B YCJOBHUAX JECOCTENIN
3AITAJTHOU CUBUPH

H.HU. KameBapoB, TOKTOp CEIbCKOX03IUCTBEHHBIX HaYK,
akagemuk PAH
A.A. IToanmyk, KAaHIUIAT CEMBCKOX03SIICTBEHHBIX HAYK
A.H. JlebeneB, KaHIUIAT CEIbCKOXO35ICTBEHHBIX HAYK moceB, BBICOTA PACTeHHH, ypo-
B.H!. Ilonamapesa, Hay4HBIH COTPYIHUK KAWHOCTD 3€JIEHOI MacChl
M.B. Xa30B, Hay4HbIl COTPYAHUK

Kniouesvie cnoga: rmopuabl Ky-
KYyPY3bl, COPTa COH, COBMECTHBI

Cubupcknii HayqHO-HccaegoBaTeNbCKUH HHCTHTYT KopMoB COHIIA PAH, p.n. KpacHooOck,
HoBocudupckoii 00.1., Poccust
E-mail: feed@sfsca.ru

Pedepar. Ilpeocmasnensvl pe3ynomamot uccied08anuil no 6030€1bl6AHUI0 KYKYPY3bl 6 CO6MeECHI-
HBIX nOCesax c coell 8 ycaosusax aecocmennoi 30nvl 3anaonou Cuoupu ¢ 2003-2005 z2. H3yuenwt
6blcoma pacmenuil U OUHAMUKA YPOIHCATIHOCMU 3€/1eHOIl MACCyl KYKypy3sl u cou. B pezynomame
yuema evicomul pacmenui 2uopuo Kykypyzwvt Oockuii 150 CB k yoopke 6 00H08UO06bIX nocCesax
ovin na 25-30 cm, a zuopuo kyxkypyswet Kpacnooapckuit 382 MB na 35—47 cm eviuie, uem 6 co-
6MECMHBIX, YMO YKA3bleaem HA He2amueHoe eo3zdeiicmeue cou Ha KyKypy3y. Tubpuo Kykypys3ol
Kpacnooapckuit 382 MB no eévicome pacmenuil cuiibHee peazupoeai Ha yeHemarouiee 61usHue
cou, uem 2uopuo Oockuit 150 CB, umo ocobenno 3amemno npu e2o 6030€1bl6AHUU 8 COBMECHHBIX
nocesax co ckopocnenvim copmom cou CuoHUHK-315. Ha pannux smanax pazeumus evlcoma
pacmenuil cou 6 00HO0BUO0BHIX U 6 PAZHBIX GAPUAHIMAX COGMECHMHBIX NOCEB06 NPAKMUYUECKU He
paznuuanacs,, 00HAKo HAYUHAA C )a3vl N100000PA306AHUA OMMEYAEMCA CHUIICEHUE nPpUpocma
6b1COMBL PACMEHUIL COU 8 PAOKe ¢ KYKYPY30il u ee yeenuuenue 6 uepe3paonom nocese. K yoopke
Ppasnuya mexicoy evicomoii pacmenuii cou copma Oxkmaops 70 ¢ paoxe u uepe3paonom nocege
cocmaeuna ¢ cpeonem 11-24 cm. Ilpu smom pacmenusn cou copma Oxmaope 70 é paoke ¢ Ky-
Kypy30il 0bi1u HUdICe, 4 6 Yepe3PAOHOM nocege — gvluie, UemM 6 00HOBUO0BOM nocese, 00KA3bl6aAs
He CMONbKO NPUHYUN KOHKYPEHMHOCMU, CKOIbKO Oelicmeue 8blCOK020 OUAna3ona ApyCcHOCHU,
Komopoe @viHydcoaem 060006blil KOMNOHEHmM MAHYmMbCA K céemy. B cmecu ¢ nozonecnenvim 2u-
opuoom Kykypysvlt Kpacnooapckuii 382 MB pannecnensitit copm cou cnocoocmeosan 6onvuiemy
CHUMCEHUIO YPOICATIHOCIU 3elIeHOIl Macchl KYKypy3bl, uem nozonecnenwiii copm cou Oxkmaopo
70. Yoopka ypoycas, nposedennas 2—6 cenmaops, nokazana, Ymo coeMecHHbvle noceebl KyKypy-
3bl, HE3ABUCUMO OHL CKOPOCRENOCHU, 00EeCneUUIU YPorcatHocmb 3e1eHoul maccol 23,7—40,1 m/za,
ymo nudce na 49 u 14 %, uem 6 00H06UO0BbIX NOCEBAX PAHHECNEN020 2udpuda KyKypyzvl Qockuil
150 CB u 6 2-3 paza — cpeonecnenozo zuopuoa Kpacnooapcxkuit 382 MB. Xapaxkmep meiceuoo-
6bIX 63AUMOOMHOUWIEHUTI CGUOCMENbCMEYen 0 DOIbUleM He2AMmUBHOM GIUAHUU COU PDAHHeche-
020 copma CuoHUHK-315 na npodykmugnocms KyKypy3bl U 0COOEHHO CPeOHeCcnenozo 2uopuoa
Kpacnooapckuit 382 MB, 20e paznuuusa ¢ 00H08UO08bIM NOCEBOM NOKAZATU CAMYIO 3HAYUMETb-
Hyto eenuyuny — 51 %.
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JOINT CROPS OF MAISE AND SOYBEAN IN THE FOREST-STEPPE CONDITIONS
OF WESTERN SIBERIA

N.I. Kashevarov, Doctor of Agricultural Sciences, RAS Academician
A.A. Polishchuk, PhD in Agricultural Sciences
A.N. Lebedev, PhD in Agricultural Sciences
V.I. Ponamareva, Researcher
M.V. Khazov, Researcher

Siberian Fodder Research Institute,Siberian Federal Research Center for Agrobiotechnology of the
Russian Academy of Sciences, Krasnobsk district, Novosibirsk region, Russia

Keywords: maise hybrids, soybean varieties, intercropping, plant height, green matter yield

Abstract. The paper presents the results of studies on the cultivation of maise in joint crops with soy-
bean in the forest-steppe zone of Western Siberia in 2003-2005. The authors studied plant height and
dynamics of green mass yield of maise and soybean. As a result of recording plant height, the authors
observed that corn hybrid Ob 150 CB by 25-30 cm and corn hybrid Krasnodar 382 MB by 35-47 cm
were higher in single-seeded crops by harvest than in joint crops, indicating the negative impact of
soybeans on corn. The maise hybrid Krasnodarskiy 382 MB reacted more strongly to the depress-
ing effect of soybean than the hybrid Obskiy 150 SV in terms of plant height. This comparison was
especially noticeable when it was cultivated in joint crops with the early-ripening soybean variety
SibNIIK-315. In the early stages of development, the height of soybean plants in single-species and
different variants of common crops did not practically differ. However, starting from the phase of fruit
formation, the authors observed a decrease in the height of soybean plants in the row with maise and
its increase in the intercropping. By harvesting, the difference between the height of soybean plants
of the variety October 70 in the row and across the row was on average 11-24 cm. At the same time,
the soybean plants of the variety October 70 were lower in the row with maise and higher in the
row spacing than in the single-seeded crop. The height of the plants proves not only the principle of
competitiveness but also the effect of the high range of tiering, which forces the legume component
to reach for the light. In a mixture with the late-ripening maise hybrid Krasnodarskiy 382 MB, the
early-ripening soybean variety contributed to a more significant decrease in the green mass yield of
maise than the late-ripening soybean variety October 70. Harvesting, conducted on 2-6 September,
showed that joint crops of maise, regardless of early maturity, provided a green matter yield of 23.7-
40.1 t/ha. This yield was 49% and 14% lower than in the single-species crops of early maturing
hybrid maise Ob 150 CB and 2-3 times lower than the mid-season hybrid Krasnodar 382 MV. The
nature of the interspecific relationships indicates a more significant negative impact of early matur-
ing soybean variety SibNIIK-315 on the productivity of maise and especially the medium-maturing
hybrid Krasnodarskiy 382 MV, where the differences with the single-species sowing showed the most
significant value — 51 %.

[Ipu coBMecTHOM BO3IENBIBAHUU PACTCHUS
OKa3bIBAIOT JIPYI Ha Jpyra oIpeaesieHHOe OHo-
JIOTHYECKOE BIIMSIHHUE, KOTOpPOE B 3aBUCHUMOCTHU
OT KYJBTYpBI, CIOcO0a pa3MelIeHHss U TOrof-
HBIX YCIIOBHI OTpakaeTcs Ha BEJIMYMHE YPOXKas.
BoszneiictBue sxomorndeckux (pakTopoB Ha Xa-
paKkTep B3aMMOOTHOIICHU pPACTEHHII B TIOCEBE
MIPUBOJIUT K TOMY, YTO COBMECTHOE BO3/ICIIbIBAHUE
OIIHUX U T€X e KyJIBTYpP MOXKET ObITh Kak Iielie-

c000pa3HbIM, Tak U Hedh(EeKTUBHBIM. B ocHOBE
B3aUMOJICHCTBUI MEKTy PACTCHUSIMU JIKUT KOH-
KypeHIIMs 3a CBET, BlIary W MuTarelbHbIe Bellle-
cTBa. PeaJIbHOCTh XMMHUYECKOTO B3aUMOJCHCTBUS
pacTeHuii oOrmienpu3HaHa. JlelicTBHe KOPHEBBIX
BBIJICJICHUI TIOYMHSACTCS OCHOBHOMY 3aKOHY
JNeHCTBUSL (PU3HOIOTHYECKH aKTHUBHBIX BEILECTB,
COIVIACHO KOTOPOMY HM3KHE KOHIIEHTPAIlUH BbI-
3BIBAIOT CTUMYIUPYIOMNN 3((EKT, ¢ MOBBIIICHHU-
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€M KOHIICHTPALMK OH CHWKACTCS U TOCTETICHHO
MIPEBPALIAECTCS] B YTHETAIOUINH, YCUIUBAIOLIUIICS
10 Mepe TMOBBIIMICHUST KOHIIEHTpaun. [IpruMensist
pa3UUHbIE arpOTEXHUYECKUE TPUEMBI, MOXXHO
CBECTH K MUHIMYMY OTPHIIATEIBHOE BIMSHUE TEX
CIIOKHBIX B3aUMOOTHOIIIEHHH, KOTOPbIe BO3HHKA-
IOT TIPH HEJIOCTAaTKEe OCHOBHBIX (haKTOPOB KH3HU.
[ToaToMy nepBrUYHas MpaKTHUECKas 3a/1a4a — pas-
paboTarh Al KaXJI0M 30HBI COOTBETCTBYIOILINE
arporpHeMBl, PH KOTOPHIX CMENIaHHBIE MTOCEBBI
naBay ObI B XO3SICTBE €KErOTHO BBICOKUIA YPO-
JKall CUIIOCHOM MaccChl, coiepkareii 00JIbIIoe Ko-
audecTBo OekoB [1-6].

[Ipu BoO3nenbIBaHUK OWOJOTHYECKU Pa3HO-
THITHBIX KYJBTYp B COBMECTHBIX ITOCEBaX OOIIb-
I0€ 3HaueHHe MMEeeT MPaBWIbHBIM 1MOn00p co-
ptoB. OT moxbopa COpTOB 37TAKOBOTO M GOOOBOTO
KOMITOHEHTA 3aBUCAT YpOXkail 3€JI€HON M CyXOu
Macchl, Ka4eCcTBO kopma U Bpemst yoopku. Ecmu
IIPU BBIPALIMBAHUU HAa CHJIOC C KYKypy30W HC-
TIOJIE3YIOT CKOPOCTIENbIe copTa 000OBBIX pacTte-
HU, y KOTOpbIX Hayajao MOXeNTeHus 6000B Ha-
CTyHaeT 3HAYUTENIBbHO paHbllIe, yeM (aza Mosou-
HO-BOCKOBOM CIIEJIOCTH 3€pHA KyKYpYy3bl, TO 3TO
CHIDKAET ypoxkail 00111el CHITI0OCHOM Macchl U cOop
MUTATEIBHBIX BEIIECTB C EAWHHIGI TDIOIIA/IN.
Ecmu ke 6000Bast KynbTypa Oosiee mo3aHecnenas,
TO €€ pacTeHUs He YCHeloT c(hopMupoBaTh BHICO-
KU ypoxkail kopMoBo# maccsl [ 7-10].

Heo6xonumo, 4To0BI Y HCHONB3yEMBIX CO-
PTOB KYJIBTYp YAa4HO COYETAIMCh TEMIIbI POCTa,
T. €. 4TOOBl OJlHA U3 HUX HE yTHEeTajla CHJIbHO
npyryto. Hanpumep, pexomenayercs noaduparhb
copTa KyKypy3bl U COM, ONIU3KHE IO MPOJOKHU-
TEJIbHOCTH BETeTAllMOHHOIO Tiepuoaa. BaxkHo
JOCTHTHYTh COBMEIIICHHUS TIEPHOa HACTYTIICHUS
XO3SIICTBEHHON KOPMOBOM CHEJIOCTH KyKYpy3bl
(MOJIOUHO-BOCKOBAsl CIEJIOCTh 3€pHA) U COM (Ha-
muB 3epHa). Kpome Ttoro, Heobxomumo moadu-
parb copTa, KOTOphIE AT HAUBBICIIUN ypOKal
B ONPENENICHHBIX MOYBEHHBIX W KIIMMAaTHYCCKHX
YCIIOBHSIX.

[enb paboThI 3aKiTO4anach B BBISABICHUN Ha-
Y4YHO OOOCHOBaHHBIX 3aKOHOMEPHOCTEW MEKBU-
JIOBBIX B3aWMOOTHOIICHHI KYKypY3bl U COH, BBI-
CEBAaEMbBIX B PA3IMYHBIX COYCTAHUSIX, JUIS ITOJY-
YyeHus1 cOaJaHCUPOBAHHOTO MO OEJIKY KopMa.

OBBEKTbBI U METO/bI
NCCIEJOBAHUH

WccnenoBanus  mpoBOOWJIMCH — HA  TIO-
msx  LleHTpanbHOM AKCIIEpUMEHTATBHON  0a3bl
Cu6HUU xopmos B 2003-2005 rr.

[TouBa ONBITHOIO y4acTKa — YEPHO3EM BBIILLE-
JIOYEHHBIN CPEHEMOLIHBINA CPEIHECYNIMHUCTBIN.
[To nanusiM CuO6HWU xopmoB, conep:kaHue ry-
Mmyca B cioe nouBbl 040 cMm — 5,20-5,72 %, obe-
CTMEYEHHOCTh MOJBIKHBIMU (hopmamu (ochopa
(mo YupukoBy) — cpenssis (51-62 Mr/kr mo4ssl),
kanus — Bbicokast (100—145 Mr/kr mo4ssl), coaep-
»kaHue obrmiero azora — Beicokoe (0,390,422 %),
peakius IOYBEHHOTO PacTBOPA — CIA0O0IIEeIOUHAs
(7,2-7,4).

OObekTamMu HCCleIOBaHUN ObUIM paHHecTIe-
761 rTuOpua Kykypy3sl Oockuii 150 CB [11], cpen-
Hecrenblii Tuopua  Kykypyssl KpacHomapckuii
382 MB, cxopocnensiit copt con CuoHUMK-315
[11] u cpennepannuii copt cou Okts0ps 70.

[IpeniiecTBEeHHUK — OAHOJETHHUE TPABBI.
OneIT pa3merancs Mo OCeHHeW Bcmamike (23—
25 cm). BecHoil npoBOAMIOCH 3aKpBITUE BIIAr
3yooBeiMu Ooponamu (B3T-1,0), BeIpaBHHBaHUE
nouss! 1ianuposumkom (ITH-8), nmpennoceBHas
kyneruBanus (KI1C-4,0) na riryOuHy 3anenku ce-
MsiH, ipukareiBanue katkamu (3KK-6A) no u no-
cie nocea. Kykypy3y u coto BeiceBasiu 21-29 mas
mmpokopsiiHo (70 cM) Ha TITyOuHY 5—6 cM

Munepanbnbie ynoopenns (N, P, K, ) BHO-
CHJIM BpPYYHYIO Bpa3z0opoC MOA MPEANOCEBHYIO
KyJIbTUBALIAIO. YXOJ 3a I0CEBAaMH OCYIIECTBIISI-
Cs1 COINIACHO CXEME OIIBITA.

OnpIT BKIIOYAT & BApUAHTOB: OJHOBHU-
JIOBOW TOCEB TUOpPHUIOB KyKypy3sl OOckuit
150 CB, Kpacnogapckuii 382 MB, cou copros
Cu6HNUK-315 u Oxtsa6ps 70, coBMECTHbIE
noceBsl THOpUIOB KyKypy3sl O6ckuii 150 CB,
Kpacnonapckuit 382 MB u con CubHUHMK-315,
OxTs6ps 70.

[loBrOpHOCTE B ONBITE YETBIPEXKpATHASL.
Crioco0 pasmereHust AeIsTHOK — CHCTeMaTrnye-
CKMi1 B /1Ba Apyca. [loceBHas miomans AeIsIHOK —
84 Mm%, yueTHast — 56—84 Mm%

VYuersl u HaOMIONEHUs TPOBOIMIN COIJIac-
HO OOILIETIPHHATBHIM METOJMKAM: Y4eT TUHAMHKH
JIMHEHHOTO POCTa, HAKOILJICHUS 3eJIeHOH Omomac-
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cel — o meronuke BUK [12], denonornueckue
HaOmofeHns: — mo Metoauke [ockomuccuu To
coproucneiTanuto [13]. JucnepcnoHHbIi aHaIn3
YpOXKalHBIX JAHHBIX OCYLIECTBISUIA IO METOIH-
ke b.A. Jlocniexosa [ 14] ¢ momoIipto makeTa npo-
rpamm CHEJIEKOP na IIK [15].

PE3YJIBTATBI UCCJIEJOBAHUMN U X
OBCYXJIAEHUE

OOBEKTUBHYIO KAPTHUHY O XapaKTepe B3auMO-
OTHOIIIEHUH KOMITIOHEHTOB B TIOCEBE MOXET JaTh

CpaBHEHHE MMapaMeTPOB MU3MEHEHUS BBICOTHI pac-

TEHWH B OJHOBHUIOBBIX M COBMECTHBIX IIOCEBAX
(Tabm.1).

Kak nokazan ananu3 TMHaMUKH BBICOTHI pac-
TeH, ruopu Kykypysbl Oockuiil 50 CB k y6op-
K€ B OJHOBMIOBBIX ITOoceBax ObLI Ha 25-30 cMm,
a rubpuz Kykypy3sl KpacHomapckuii 382 MB Ha
3547 cm Bblle, YEM B COBMECTHBIX, YTO YKa-
3bIBACT HAa HETaTUBHOE BO3ACWCTBHE COM HA KYy-
Kypy3y. ['ubpun kykypyssl Kpacnomapckuit 382
MB 110 BBICOTE paCTEHHI CUIIBHEE pearupoBall Ha
yrHeratouiee Biusaue cou, yem Oockmii 150 CB,
YTO OCOOCHHO 3aMETHO IPH €r0 BO3/CIILIBAHUU
B COBMECTHBIX IIOCEBAX CO CKOPOCIIENBIM COPTOM
con CuoHMMK-315.

Tabnuya 1

JAMHaMuKa JJMHEHHOI0 POCTa U I'YCTOTA CTOSTHUS PACTEHUI B COBMECTHBIX MOCEBAX KYKYPY3bl € coeil
(2003-2005 rr.)
Dynamics of linear growth and density of plants in joint crops of maise and soybean (2003-2005)

Bapuant I'ycrota crosiaus, Bricora pactenuii, cm
ThIC. PaCTCHUH Ha
I ra
11-13.07 5-7.08 17-18.08 5-6.09

Kykypy3a O6ckwuit 150 CB 86 170 241 253 256
Kykypysa Kpacnonapckuii 382 MB 127 151 241 261 267
Cost CubHMHMK-315 367 81 87 93 93
Cost Oxts10ps 70 383 79 143 150 152
O6c¢cknit 150 CB 42 155 226 226 228
CuoHUMK-315

B pSIIKE 241 86 88 91 95

gepes psi 179 86 89 98 102
O6ckuit 150 CB 42 157 229 231 233
OxTs16ps 70

B psIKE 217 86 135 139 147

yepes psi 197 87 145 147 158
Kpacnonapckuit 382 MB 56 139 206 220 220
CuoHUNK-315

B psiIKE 245 81 86 88 88

yepes pan 187 82 90 99 100
Kpacnomapckuii 382 MB 58 183 221 232 233
Oxts16ps 70

B psIKE 214 83 137 137 137

yepes psiz 192 84 144 150 161

Ha paHHux sTanax pa3BUTHs BBICOTA pacTe-
HUU COHN B OAHOBUIOBBIX U B paSHBIX BapI/IaHTaX
COBMECTHBIX MMOCEBOB MPAKTUUECKU HE pa3inya-
J1ach, OJJHAKO HauMHAas ¢ a3kl 101000pa30BaHUS
OTMEUAETCS CHIKCHUE MPUPOCTA BBICOTHI PaCTe-
HUIA COU B PSIJIKE C KYKypYy30i U €€ YBEIIMYCHHE

B yepe3psiHoM nocese. K yoopke pa3Huia Mexy
BBICOTOM pactenuit cou copra Okrsi6ps 70 B psia-
K€ U 4epe3psAHOM IT0CEBE COCTABUIIA B CPETHEM
3a 20032005 rr. 11-24 cm. IIpu 3TOM pacrenus
cou copra OkTa0ps 70 B psiike ¢ KyKypy30ii ObUIH
HIDKE, a B Yepe3psiIHOM I0CEBE — BBIIIE, YEM
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B OJTHOBHIOBOM IIOCEBE, JOKa3bIBasi HE CTOJBHKO
MPUHIANT KOHKYPEHTHOCTH, CKOJIBKO JICHCTBHUE
BBICOKOTO JIMalia30Ha SPyCHOCTH, KOTOPOE BBHI-
HyX/1aeT 0000BbIN KOMIIOHEHT TSHYTHCS K CBETY.

B cuny cBonx Gnonornyeckux 0coOeHHOCTEN
Mo3HeCTIeNbIe (POPMBI OBUTH TOPA3/I0 BBIIIE PaH-
Hecrienbix. CoueTanue STHX (OpM B pa3IUIHBIX
BapUaHTaX B UCCIEAyeMbIe TOMIbI TIOKAa3aio, YTO
MO3/THECTIeNbIE THOPUABI KyKypy3bl B CHIIy pac-
TSIHYTOCTH BETeTallMOHHOTO Tepruoja OoJbIe
pearupyroT Ha HETaTUBHOE BIIMSIHUE CO CTOPOHBI
coM, OCOOCHHO pPaHHECIIEIBIX COPTOB, BHIMMO,
BCJIC/ICTBE KOPHEBBIX BBIACIICHUN OO (pakTo-
pa SIpyCHOCTH, CITIOCOOCTBYIOILIETO OOJBIIOMY 3a-
TEHEHHIO COM MMEHHO B PSJIKE ¢ KYKypy30i, Ije
no3nHecnensiii copt con OkTs6ps 70 pearnpoBai
Ha BBICOTY 00JIe€ aKTUBHO.

Takum o00Opa3oM, MOXHO CHAENaTh BBIBOI
O TIPUCYTCTBUH KOHKYPEHIIMH TPH MEKBUIOBBIX
B3aMMOOTHOIICHHUSX KyKypy3bl H COH IO BBICOTE
pacrenuii B ycnoBusix 2003—2005 rr., Baustomen
HEraTMBHO CO CTOPOHBI COM, OCOOEHHO Ha cpel-
Hecnenslid ruOpun Kpacuonapckuit 382 MB, 1o
KOMITCHCAIIMOHHOMY THITY B3aUMOJIEHCTBUSI, TIPH
KOTOPOM CHWJ)KEHHE BBICOTHI OIHOTO TEHOTHIIA
KOMITCHCHPYETCSl He3HAYMTEIbHBIM YBEITMUCHAEM
BBICOTBI JIPYTOTO.

BaxnbiM  mokazareneM  3(pQPEKTUBHOCTH,
0COOCHHO TIpH WCIIONB30BAaHUM BETE€TATUBHOM
Macchl Ha KOPMOBBIE II€JH, SIBIISICTCSI MHTEHCHB-
HOCTb (OPMHUPOBaHMSI OHUOJOTMYECKOM MAacChl.
3HAYUTETIBHBIC PA3TUYHS 110 YPOXKaWHOCTH 3eie-
HOW MAacChl MKy COBMECTHBIM ITOCEBOM KYyKY-
PY3BI C COEii U OJJHOBHIIOBBIM TIOCEBOM B TTOJIB3Y
MOCTICITHETO OTMEUAroTCsi B (ha3y BBIMETHIBAHUS
Y IBETCHHSI METEJIKU Y KyKypy3sl — 110 26,5 %
y rubpuaa O6ckuii 150 CB u mo 45% y rubpuna
Kpacnonapckuit 382 MB B cMecu ¢ paHHecrie-
aeiM coptoM cou CuOHUUK-315, u Heckonbko
MEHBIIUMH paznuuusmMu — 26 u 28,2% cootsert-
CTBEHHO B CMECH CO cpesiHepaHHel coeil OKTSI0pb
70. Ho yxe x ¢aze (opmMupoBaHHs MOYATKOB
Yy KYKypy3bl pa3iuyus MO 3€JI€HOW Macce CHHU-
xatotcs 10 4,4-16,3 % B cMecHu ¢ paHHECTENoi
coeit CuOHUUK-315 u 2,9-4,7 % co cpenne-
panHeit coeit OkTsa06pp 70, KOTOpBIE HAXOAUIUCH
B (paze oOpazoBanust 6061KkoB y cou. K qanHomy
MOMEHTY (KyKypy3a Haxomuiach B ¢aze ¢op-

MUpPOBaHUS MOYATKOB U 3€pHa B Io4YaTKax) (asza
MHTEHCUBHOTO POCTa BEreTaTUBHOW Macchl 3a-
BEpIIaeTCS W HACTYMaeT MEepPHOJ WHTEHCHBHOTO
pOCTa TeHEPAaTHBHBIX OPTaHOB W HAKOTLICHHUS CY-
XOro BelllecTBa. B 310 Bpemsi ypoxailHOCTh 3elie-
HOW Macchl CMEIIaHHBIX MIOCEBOB YK€ Ha YPOBHE
Wi Belme Ha 3,4-8,4 % OJHOBHIOBBIX ITOCEBOB
KyKypy3bl M B TaJJbHEHIIIEM 3TH pa3Indus yBEIH-
yrBalOTCA. Hanuio siBHOE HEraTWBHOE BITUSIHUE
COM TP MEXBHJOBBIX B3aMMOOTHOIICHUSIX Ha
KyKypy3y 0COOeHHO B (pa3y mBeTeHust U o0pa3o-
BaHUs1 00OOMKOB, B TaJIbHEHIIIEM HUBEIUPYIOIIEE-
cs. HemanoBakHbIM (haKTOPOM BITUSIHUS, SIBIISICT-
Cs1, BUTMMO, MAKPOKITIMAT COBMECTHBIX TIOCEBOB,
KOTOPBIN (POpMHpPYETCsT UCXONS U3 TIOTOAHBIX yC-
JIOBUHM HCCIETYEMBIX JIET.

WNnaue npoucxommno ¢opmupoBaHue OuO-
Macchl y COM: B TEUEHHME BCETO BEreTallMOHHOIO
neproa ee ypoykaiHOCTh Obljla BBIIIE B OTHOBH-
JIOBBIX TTOCEBAX, YeM B COBMECTHBIX C KYKYPY30H.
[Ipu cpaBHUTENLHO OIMHAKOBOW TI'yCTOTE CTO-
SHUSI B PSIZIKE M B UEPE3PSTHOM ITOCEBE ypOXKait
ee B psaAKe ObLI HIKE, YTO MpearnoaraeT Oosee
TECHOE B3aUMOJICHCTBHE C KyKypy30H, KOTOpas
TaK)Ke HETaTWBHO BIIMSUIa Ha Mpouecchl GpopMu-
pOBaHUs OMOMAcChl COU.

O6c¢kwuit 150 CB B cmecu ¢ paHHecTIenon coeit
CuOHUUK-315 B TeueHue MOCIEAYIOMUX JIET
UMeJl YPOXKaWHOCTh 3€JI€HOM Macchl HHKE, YeM
B CMECH CO CpeIHEpaHHUM copToM cou OKTIOpb
70, B cpenaeM Ha 10 % (Tabm. 2).

B cmecu ¢ mozaHecnensv THOPHIIOM KyKYpY-
31 KpacHomapckuii 382 MB panHecniensiii copt
COM CIOCOOCTBOBAJ OOJBIIEMY CHIKCHHIO YpO-
KAMHOCTH 3€JI€HOM Macchl KyKypy3bl, YeEM O3/
Hecnenbiid copt OkTsa6ps 70.

OO6paTHOTO B3aUMOJICHCTBUS, T. €. KAKOTO-JIN-
00 HEraTMBHOTO BIUSHHS KYKypy3bl Ha COIO, HE
HabOmonanocs. Pannecnenas cos Cu6HMUK-315
u cpeanepannsas Oxtsi0pp 70 mpu BO3zembIBa-
HUH C Pa3IMYHBIMU TI0 CKOPOCIIEIOCTH THOpH-
JlaMU KyKypy3bl IO YPOXKAWMHOCTH 3€JI€HOW Mac-
CBl HaXOIWJIMCh TPAKTUYECKU HA OIHOM YpPOBHE.
AHAJIOTHYHBIC 3aKOHOMEPHOCTH, H3JIOKCHHBIE
BBIIIE, MTPOCIIECKUBAIOTCA MPU aHAJIU3E YpOoXKaii-
HOCTH CyXOW MacCCBl.
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Tabnuya 2

JIMHAMHKA YPOKalHOCTH 3eJIeHOH MacChl COBMECTHBIX NMOCEBOB KYKYPY3bI ¢ coeii (2003-2005 rr.), T/ra
Dynamics of the green mass yield of joint crops of maise with soybean (2003-2005), t/ha

Bapuant [Hara yuera
11-13.07 5-7.08 16-18.08 2-6.09
BCETO BCETO B T.4. I10- BCEro B T.4. I10- BCETO B T.4. 11O-
YaTKOB YaTKOB YaTKOB

Kykypysa O6ckwmii 150 CB 27,1 47,1 14,5 49,5 17,6 46,5 18,7
Kykypy3sa Kpacnonapckuii 382 MB 27,3 50,5 0,9 57,3 12,6 72,3 27,3
Cost CuoHMIK-315 10,3 19,7 - 20,4 - 8,0 -
Cost OkTs10ps 70 10,5 23,0 - 21,2 - 26,1 -
O0ckuit 150 CB 11,1 22,7 7,9 22,8 9,3 23,7 10,2
CuoHWUK-315

B PSIJIOK 4,7 6,6 - 5,1 - 2,5 -

uepes psf 4,6 7,0 - 6,9 - 2,7 -

BCET0 COU 93 13,6 - 12,0 - 52 -
O6ckwmit 150 CB 10,6 22,8 7,9 24,7 10,3 243 10,6
OxTs16ps 70

B PSJIOK 4.5 6,8 - 6,8 - 6,9 -

gepes psz 5,1 7.5 - 7,6 - 7.3 -

BCEro COM 9,6 14,3 - 14,4 - 14,2 -
Kpacnomapckuii 382 MB 79 21,3 0,1 29,1 7,0 35,1 13,5
CuoHUINK-315

B PSIJIOK 4.8 6,3 - 5,5 - 2,2 -

uepes pss 4.8 8,4 - 7,1 - 3,7 -

BCET0 COU 9,6 14,7 - 12,6 - 59 -
Kpacnonapckuii 382 MB 10,2 23,5 0 31,3 81 40,1 14,8
OxTs16ps 70

B PAZIOK 4.1 7,3 - 7,0 - 6,1 -

yepes psz 5,1 8,0 - 8,4 - 8,7 -

BCETO COU 9,2 15,9 - 15,4 - 14,8 -
HCP, . A (ciocob nocesa) 11,26

Voopka ypoxasi, mpoBeicHHasT 2—6 ceHTs- BbIBO/JbI

Opsi, TOKa3aja, YTO COBMECTHBIE MOCEBBI KyKY-
PY3bl, HE3aBUCUMO OT CKOPOCIIEIOCTH, obecrie-
YUITH ypOXKaHOCTH 3e1eHoi Macesl 23,7-40,1 1/
ra, uro Hwke Ha 49 u 14 %, yeM B OJHOBHUJIO-
BBIX [10CEBaX paHHECIEIOro rubpuaa KyKypy3bl
O6c¢kuii 150 CB u B 2-3 pasa — cpeHecnenoro
rubpuna Kpacnonapckuii 382 MB.

XapakTep MEXBUAOBBIX B3aMMOOTHOIIECHUN
CBHUJIETEJILCTBYET O OOJIbIIEM HETaTUBHOM BJIMS-
HUM cou panHecnesnoro copra Cuo6HUMK-315 na
MIPOLYKTUBHOCTH KyKYpY3bl U 0COOEHHO CpeJiHe-
cnenoro rubpuna Kpacnogapckuit 302 TB, rne
pasnuuus C OJHOBHUAOBBIM IIOCEBOM IIOKa3aH
caMyl0 3HaUUTENIbHYI0 Belnuuuny — 51 %.

1. Kykypy3a, He Teprsmias KOHKYPEHIIUH,
B OJIHOBHJIOBOM IIOCEBE IO BCEM I10KA3aTENsIM
pa3BHBaeTcs ropaszo Jydile. B nienoze ormeua-
€TCsl HETaTUBHOE BJIMSIHME CO CTOPOHBI COM Ha
BBICOTY PAacTEHUH KYKYypy3bl, OCOOEHHO CKOpO-
cnesnoro copra Cu6HMMK-315 na cpennecne-
aeiii TuOpua Kpacuonapckuii 382 MB 1o kom-
MEHCAIIMOHHOMY THITY B3aUMOJCUCTBUS, IPH
KOTOPOM CHIJKEHHE BBICOTHI OJHOTO TEHOTHIIA
(KyKypy3bl) KOMIIEHCUPYETCSI XOTS M HE3HauU-
TEJIIbHBIM, HO YBEJIHMYEHHEM BBICOTHI JPYTrOTO
(com).

2. XapakTep MEXBHIOBBIX B3aUMOOTHOIIIE-
HUH y)KecToyaeTcs B CHITy OTPaHUYEHHOCTH Bpe-
MEHHOTO TIepro/ia MPOU3PaCTAHUS IIPU BO3IEIIbI-
BaHuU ckopocmnenoro copra cou CuoHMUMK-315
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COBMECTHO C KyKypy30i HE3aBUCUMO OT TPYTIIIBI
CIIEJIOCTH, YTO BENET K CHI)KCHHIO MPOTYyKTHB-
HOCTH TOCEBOB.

CTOPOHBI KYKypy3bl, OCOOEHHO DPaHHECIIEJIOTO
rubpuaa O6ckuit 150 CB.
4. HaunOoJplliece HEraTUBHOE BIIMSHHE COS,

CTCIICHU HCIIBITBIBAJIM HEIraTUBHOC BJIMSHUE CO

10.

11.

12.
13.

3. Pacrenuss oboux cOpToB cOM B MaJlOd HE3aBHUCHUMO OT CKOpPOCIIEIOCTH, HCIBIThIBAJIA
IIPU TIOCEBE B OJIUH PSAOK C KyKypy30H, HEXEIH

B 4EPE3PSITHOM II0CEBE.
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VK 631.584.5: 633.15 DOI:10.31677/2072-6724-2021-59-2-31-36

CIIOCOBBI IOCEBA KYKYPY3bI IIPU BO3JIEJBIBAHUY HA CHJIOC
B YCJIOBUSX JJECOCTEITHOM 30HBI 3AITAJTHO CUBUPHU

H.N. KameBapoB, TOKTOp CEIbCKOX039HCTBEHHBIX HaYK,
akanemMuk PAH
A.A. TloMuryk, KaHTUIAT CEbCKOXO3IHCTBEHHBIX HAYK €00 moceBa, ypo:KaiiHOCTh, Kaye-
A.H. JlebeneB, kanauaT CeIbCKOX03SIMCTBEHHBIX HAYK CTBO cuJjI0ca, 3anaaHasa Cudoupnb
B.H. IlonamapeBa, Hay4YHbIl COTPYIHUK
M.B. Xa30B, Hay4HbIIl COTPYIHUK

Kniouesvie cnosa: kykypy3sa, cno-

Cubupckuii Hay4YHo-uccienoBaTeabcknii HHCTUTYT KopmoB COHIIA PAH, p.n. KpacHooock,
HoBocudupckoii 00.1., Poccus
E-mail: feed@sfsca.ru

Pedepar. Ilpueedenvt pesynomameol uccie008anuii napamempos npooyKmueHOCHMU PaiuyHblxX
no cKopocnenocmu 2udpuoos KyKypy3vl 6 3AeuUcumMocmu om cnocoba noceea. Onvim 6K1104a
5 eapuanmos: oonoeuooeoii nocee cuopuooe Kyvanckuit 101 u Kyoanckui 500, Kyoanckuu 101
+ Kyoanckuii 500 (50 + 50 % om noanoii nopmut eévicesa), Kyoanckuir 101 + Kyoanckuii 500
(25 + 75 %) u Kyoanckun 101 + Kyoanckuit 500 (75 + 25 %). Coenacno oannvim éuonozuuecko-
20 yuema ypodxcaiinocmu, npogedennozo 10 cenmaopsa, ynompacxkopocnensiii 2uopud Kyoanckuii
101 CB naxoounca é ¢haze monouno-60ckosoit cnenocmu 3epna, nozonecnenwiii Kyoanckuii 500
CB — ¢ ¢paze popmuposanus nouamkos. B 00noeuoosvix nocesax ypoixcaiunocms 0vl1a 3aKOHO-
MepHO bluie y no30Hecneno02o cuopuoa — 82,0 m/2a, umo na 38,1 m/2a npesviuiaem yporcaiHocmsp
YbMPACKOPOCREN020 2UudPUda, 00HAKO 8bIX00 CyX0ll maccovl y émopoz2o eéviute na 15,9 %, a no-
yamkoe —na 29 %. Konuenmpayusn cyxozo eewyecmea y cuopuoa Kyoaunckuii 500 cocmasuna écezo
18,8 %, Kyoanckuii 101 CB — 34,7 %. Pa3uvie éapuayuu ¢ coomnouieHuem 8 nocege 2Udpuoos
PAa3IUYHBIX 2PYRR CRENOCMU HOKA3AIU, YHO NO YPOHCAUHOCMU 3€/1€HOU MACChl RPEEOCX00CHIGO0
umelom eapuanmel, 20e 0071 no30Hecneno2o zuopuoa eviute. Taxk, npucymcmeue 75 % cuopuoa
Kyoanckuii 500 CB no3zeonuno noayuums naubdonvuiyio ypoxcaiunocms — 77,2 m/2a, umo noumu
6 2 paza eviuie yporcaiuHocmu 00HO8UO08020 NOCEBA YIbMPACKOPOCcheno2o cuopuoa (43,9 m/2a),
00HAKO KOHYyenmpauus cyxo2o eeuwiecmea 30ecy cocmasuna 20,2 %. Ilo oannvim 6uoxumuueckozo
aHanu3a 3a20MmMo61eHHbLIX RAPMUIl cunoca, ce Kopma ovliu 000pokavecmeennvimu. Macnanoi
KUCTIOMbl He 00HAPYIHCEeHOo, a MOJI0UHAaA npeodnadana Hao ykcycHou. Cunoc, npuzomoeneHHblil u3
euopuoa Kyoanckuit 101 CB, no codeporcanuto cyxozo eeuiecmea 6b1200H0 OMIAUYAECHICA 0N CUI0-
ca u3 cuopuoa Kyoanckuii 500 CB u cmecei ¢ Kyoanckum 101 CB - 33,8 % npomue 21 % 6 cunoce
u3 cuopuoa Kyoanckuii 101 CB u 24,2-25 % e cmecsax.

MAISE SOWING METHODS FOR SILAGE IN THE FOREST-STEPPE ZONE
OF WESTERN SIBERIA

N.I. Kashevarov, Doctor of Agricultural Sciences, RAS Academician
A.A. Polishchuk, PhD in Agricultural Sciences
A.N. Lebedev, PhD in Agricultural Sciences
V.I. Ponamareva, Researcher
M.V. Khazov, Researcher

Siberian Fodder Research Institute, Siberian Federal Research Center for Agrobiotechnology of the
Russian Academy of Sciences, Krasnobsk district, Novosibirsk region, Russia

Keywords: maise, method of sowing, yield, silage quality, Western Siberia
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Abstract. The authors showed the results of studies of productivity parameters of different early
maturing maise hybrids depending on the method of sowing. Experiment included 5 variants: single-
seeded hybrids Kubansky 101 and Kubansky 500, Kubansky 101 + Kubansky 500 (50 + 50% of
the full seeding rate), Kubansky 101 + Kubansky 500 (25 + 75%) and Kubansky 101 + Kubansky
500 (75 + 25%). The authors carried out a biological yield survey on 10 September. This recording
showed that the ultra-early-ripening hybrid Kubansky 101 CB was in the phase of milk-wax maturity
of the grain, and the late-ripening Kubansky 500 CB was in the phase of cob formation. In single-
species crops, the yields were naturally higher. The late-maturing hybrid yielded 82.0 t/ha, 38.1 t/ha
higher than the ultra-maturing hybrid. However, the dry matter yield of the second hybrid was 15.9 %
higher, and the cob yield was 29 % higher. The dry matter concentration of the hybrid Kubansky 500
was only 18.8 %. The hybrid Kubansky 101 CB had a dry matter concentration of 34.7 %. Different
variations with the ratio of hybrids of different ripeness groups in the sowing showed that in green
matter yield, the variants where the proportion of late-ripening hybrid is higher are superior. Thus,
the presence of 75% hybrid Kubansky 500 CB allowed obtaining the highest yield of 77.2 t/ha. This
yield is almost two times higher than the yield of the single-variety ultra-ripening hybrid (43.9 t/ha).
However, the dry matter concentration here was 20.2 %. According to the biochemical analysis of
the silage batches harvested, all the forages were benign. No oily acid was detected, and lactic acid
predominated over acetic acid. Hay prepared from hybrid Kubansky 101 SV was 33.8% in dry matter
content, which compares favourably with silage prepared from hybrid Kubansky 500 SV and mixtures
with Kubansky 101 SV. The hybrid Kubansky 500 SV and mixtures with Kubansky 101 SV accounted
for 21 % dry matter content. In silage prepared from hybrid Kubansky 101 SV, the percentage of dry
matter is 24.2-25 %.

Kykypy3a mno-npexHemy ocTaercs OCHOB-
HOW CHUJIOCHOM KynbTypoll B 3anannoit Cubupu.
Takoe mmMpokoe pacpocTpaHEHUE OHA MOJIy4H-
7a Gnarojapsi LeJIOMY KOMIIJIEKCY MOJIOKUTEIb-
HBIX KaueCTB, OCHOBHBIMU U3 KOTOPBIX SIBJISIOT-
Csl BBICOKAasi NMPOAYKTUBHOCTb M IUIACTUYHOCTH
K yCJIOBUSM BHEIIHEN cpeasl. Hu onHa Kynsrypa
B CHOMPCKOM pervoHe He 3HAeT TaKUX TEMIIOB
10 CKOPOCTH PacpOCTPAHEHUS U YPOBHIO MEXa-
HU3allUU BCETO TEXHOJIOIMYECKOro mnpouecca [1,
2].

[lo cpaBHEHMIO ¢ IpyrMMHM KOPMaMH KyKy-
py3a OTJIMYAETCsl CaMbIM OJaronpusiTHBIM COOT-
HOILIEHUEM IUTATEIbHBIX BewiecTB. s cuio-
coBaHus Oojee NpUrogHa KyKypy3a MOJIOYHO-
BOCKOBOH CIIEJIOCTH, IOTOMY YTO OHA CONEPIKUT
OoJibllle CYXOro BEIIEeCTBA U, CIIEIOBATENBHO,
nydine cunocyercs [3].

JU1g 3aroToBKM BBICOKOKAQUECTBEHHOIO CH-
J0ca TEXHOJIOTHUS €€ BhIpaIllMBaHUs JJOJKHA 00e-
crieynBaTh (POPMHPOBAHUE BBICOKOTO U YCTOM-
YMBOIO 10 ToJaM ypo)Kas 3eJIEHOW Macchl C J10-
J€il B HEW MOYaTKOB MOJIOYHO-BOCKOBOW M BOC-
KOBOH CIIEJIOCTU 3€pHA U COIEP)KaHHUEM CyXOTro
BelecTBa He MeHee 22—25% npu cymme 3¢dek-

TUBHBIX TeMneparyp He MeHee 1800°C, uto BO3-
MOYKHO TIPU HCIIOJIb30BaHUM JJISl IIOCEBA CEMSH
pa3IMYHbIX MO CKopocmenocTy rudbpuaos. [pu
9TOM OY€Hb Ba)XXKHO BBIIBUTH Hambosiee OITH-
MaJbHbIE MapaMeTpbl UX MPOAYKTUBHOCTH, YTO
HO3BOJIUT UM 3(PPEKTUBHO HUCIOJIB30BaTh Orpa-
HUYEHHBIE arpoOKJIMMAaTHYECKUE PECYpPChl 30HBI
U HauboJsiee MOJIHO MPOSBUTH CBOW YpOKAWHBIN
noteHuuan [4].

Takum oOpa3oMm, BHEApPEHHE B KOPMOIPO-
M3BOJICTBO PA3JIMYHBIX II0 CKOPOCIENOCTU TH-
OpUI0B KyKYpy3bl M pa3paOOTaHHBIX MPUEMOB
TEXHOJIOTUM €€ BO3JENIbIBAHUS SIBISETCS BaX-
HBIM ()aKTOPOM UHTCHCU(DHUKAIINH TPOU3BOICTBA
COYHBIX KOPMOB, a CJIEJJOBATENIbHO, YKPEIUICHUS
KopMoBOi 0azbl. ObecredeHre BO3MOKHOCTU
peanu3oBaTh rHOpHUIaM CBOM NMOTEHIMAI B Orpa-
HUYEHHBIX arpoKJIMMaTHYECKHX pecypcax, T. €.
€XerogHo (hopMHUPOBATH BBICOKYIO U yCTOWYH-
BYIO II0 TOAaM YPOXaiHOCTb CHJIOCHOM MAacChl,
MO3BOJIUT 3aroTaBiuBaTh Oojiee BBICOKHE O0b-
€Mbl Ka4eCTBEHHOI0 cuiioca [5, 6].

Opnako B JieCOCTENHOW 30HE 3amagHOU
Cubupu Ui MOJNy4eHUs] KaueCTBEHHOTO KOpMa
HOAXOMAT HE BCE THOPHUABI, MMOCKOJIBKY BBI3pE-
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BalOT OHU TO-pa3zHoMy. [lo3aHECTIenbIe THOPUTBI
3a4acTyl0 MMEIOT HHU3KOE COJACpPIKAHUE CYXOTO
BEIIIECTBA B 3€JICHON Macce, a paHHECTEIbIe TH-
OpUIIbI K MOMEHTY YOOPKH Ha CHJIOC HaXOIATCS
yke B (pa3ze MOJIOYHO-BOCKOBOM M BOCKOBOH CITe-
JIOCTY ITOYATKOB, HO C HU3KOM OMOMAacCCOM.

[lenp Hammx WCCIENOBAHUN 3aKITFOYAIACh
B 00OCHOBaHWHM CHOCOOOB TIOBBIIICHUS YpOKaii-
HOCTH 3€JIEHON MacChl M Ka9eCTBa TOTOBOTO KOpMa.

OBBEKTHBI U METO/JbI
HUCCJEJOBAHUN

Uccnenosanuss nposogwiuck B 2018—
2020 rr. B CEBEpHOM JIECOCTENMHOW 30HE Ha
LenTpanbHoii AKCIIEPUMEHTATBHON 6aze
Cu6HMU xopmor COHIIA PAH.

[TouBa OMBITHOTO y4yacTKa — YEPHO3EM BBI-
HICIOYEHHBIA  CPEIHEMOIIHbBII  CpeIHEeCYTH-

Hucteii. [lo manaeiM CuO6HUMU kopmoB, co-
JepxkaHue rymyca B cioe mnouBbl 040 cm —
5,20-5,72 %, 00CCIEYEeHHOCTDh ITOABMKHBIMH
dbopmamu dochopa (mo YupukoBy) — cpeaHss
(51-62 wmr/xr mouBsl), kamusi — Bbicokas (100—
145 Mr/kr 1MouBsbI), comepkaHue 00IIero a3ora —
Bbicokoe (0,39-0,42 %), peakiuusi MOYBEHHOTO
pactBopa — cinabdomienounas (7,2—7,4).

OObexTaMu UcciIeI0BaHMi ObLITH YIBTPACKO-
pocnensiii rubpua Kybanckuit 101 CB u mo3n-
Hecrnenbii ruopua Kydanckuit 500 CB [7].

[IpenmecTBeHHUK — 600bI KOPMOBBIE Ha Ce-
MeHa. OMBIT pa3Meniaics Mo OCEHHEW BCIAIlIKe
(23-25 cMm). BecHoil mpOBOAMIIOCH 3aKPBITHE
Biaru 3y0oBeiMu O6oponamu (b3T-1,0), BbIpas-
HUBaHUE 1MouBbl manuposimkom (ITH-8), npen-
noceBHas KynbruBaius (KIIC-4,0) na rmyOuny
3aJIeJIKM CeMsH, npukarbiBanue katkamu (3KK-
6A) no u mocne nocesa. Kykypy3y BbiceBaiu
21-29 mas mmpoxopsiaHo (70 cM) Ha mIyOUHY
5-6 cm cesukoi Optima.

Munepanbubie ynoopenus (N, P K, ) BHO-
CWJIM BpPY4YHYIO BpazOpoc MO MPEeArnoCEeBHYIO
KyJBTHUBALIMIO. YXOJI 32 MOCEBaMHU OCYIIIECTBIISI-
Csl COITIAaCHO CXEME OIIbITA.

OnbIT cOCTOSI U3 5 BAPHAHTOB: OTHOBUIOBOM
noceB rudpuaoB Kybanckuii 101 u Kybanckwuii
500, Ky6anckuit 101 + Kybanckuii 500 (50 + 50
% oT noxHON HOpMBI BeiceBa), Kybanckuii 101 +

Ky6anckwuit 500 (25 + 75 %) u Ky6auckwuit 101 +
Ky6anckuit 500 (75 + 25 %).

[ToBTOpHOCTE B OMBITE YETHIPEXKpPATHAS.
Cnoco0 pa3menieHus: IeIsSHOK — CHCTeMaThude-
ckuil B nBa sipyca. [loceBHas muomane aens-
HOK — 84 M?, yueTHast — S56—84 M>.

VYueTsl W HaAOMIONCHHS TMPOBOIUIUCH CO-
[JIACHO OOIIETPUHATBIM METOAMKAM: YYeT Jh-
HAaMHUKHU HapacTaHUsl 3€JIEHOM MacChl — IO Me-
tonuke BUK [8], denonmornueckue nadmrome-
HUS — TI0 MEeTOMKe [0CynapCTBEHHOTO COPTOH-
CIIBITAHUST CEIIbCKOXO3IUCTBEHHBIX KYIBTYp [9].
VpokailiHble naHHBIE 00padaThIBaId METOIOM
nucriepcuoHHoro a"anmsa [10] ¢ mpumeHeHu-
em [IK (maker mporpamm CHEJIEKOP) [11].
buoxuMmudeckuil aHan3 3eJ1€H0 Macchl MPOBO-
v o A.W. Epmakoy [12]. Conep:xanue cyxo-
ro BemectBa onpenens mo 'OCT 31640-2012
[13]. KoadduumenTs nepeBapuMoCcTy HAXOAUIN
n3 tabmuiy M.®. Tommd [14]. DHEpreTHYeCKyIo
Y TIPOTEMHOBYIO MUTATEIIBHOCTh CHJIOCA OICHU-
Banu 1o B.W. Cupotkuny [15].

PE3YJBTATHI HCCJIEJTOBAHUN U X
OBCY/XKJIEHUE

CornmacHo JaHHBIM OHMOJOTHYECKOTO yue-
Ta ypoKaHOCTH, npoBeacHHoro 10 ceHTsaops,
yasTpackopocnensiii rudbpun Kybanckmii 101
CB naxomwicsa B ¢a3ze MOJIOYHO-BOCKOBOH CIie-
JIOCTH 3€pHa, o3aHecnenbid Tuopua Kybanckuit
500 CB — B (a3e dopMupoBaHUs IOYATKOB.
B 0onHOBUAOBBIX MMOCEBaxX YpOXKalHOCTh ObLiIa
3aKOHOMEPHO BBIIIE€ Y MO3JHECHENIOro rudpu-
na — 82,0 T/ra, yto Ha 38,1 T/ra MpeBkIIAET yPo-
JKAWHOCTh yIBTPACKOPOCIIENIOro rudpuaa, onHa-
KO BBIXOJ] CyXOH Macchbl y BTOpOro Bblilie Ha 15,9
%, a mouarkoB — Ha 29 %. KoHuieHTpauus cyxoro
BeniecTBa y rudpuaa Kybanckuit 500 coctaBuia
Bcero 18,8%, y Kybanckoro 101 CB — 34,7%.

Pa3nble Bapuanuu ¢ COOTHOILIEHUEM B TIOCE-
B€ THOPUIOB Pa3IUYHbBIX TPYIII CIEIOCTH MOKa-
3aly, 4TO MO YPOXKaHOCTH 3€JIEHOIN Macchl mpe-
BOCXOJICTBO UMEIOT BapUaHTHI, TJ€ OIS TO3/IHEe-
crniesioro rudpua Beie. Tak, mpucytcrsue 75%
ruopuna Kybanckuit 500 CB no3Bommiio moiy-
YUTh HAUOONBIIYIO ypoKaiHOCTh — 77,2 T/ra,
YTO TIOYTH B 2 pa3a BhIIIE YPOKaWHHOCTH OJHO-
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BUJIOBOTO MTOCEBA YIBTPACKOPOCIIEIOro rudpuia
(43,9 1/ra), oMHAKO KOHIICHTPAIIHSI CYyXOTO BEIIIe-
ctBa 31ech cocrasmia 20,2 % (tadm. 1).
buoxuMmudeckuii aHalin3 3aroTOBJIEHHBIX
napTuil cuiioca Imokasaji, 4To BCe KOpMa ObUIH
n00pOKaueCTBEHHBIMU.  MaclsTHOW  KHCJIOTHI
He 0OHapyXeHO, a MOJIOYHasi peobianana Haj
ykcycHo#. Cuioc, IpUroTOBIEHHBIA U3 TUOpU-
na Kyb6aunckuit 101 CB, no conepxanuto cyxo-
rO BEIIECTBA BBITOJHO OTIMYACTCS OT CHIIO-

ca u3 rubpuna Kybanckuit 500 CB u cmeceit
¢ Kyb6anckum 101 CB — 33,8 % mpotus 21 %
B custoce u3 rudpuna Kybanckuit 101 CB u 24,2-
25 % B cmecsx (Tabu. 2).

BbuT 3a5m0KeH Takke CHIIOC M3 3ePHOCTEPK-
HEeBOW Mmaccel mouaTkoB. Cmiioc w3 rudpuaa
Ky6anckuit 101 CB conmep:xan cyxoro BemecTa
59 % u ObUI TOTOB K CKapMJIMBAHMIO MPaKTHYE-
CKH KaK KOHIICHTPHPOBAHHBIN KOPM.

Tabauya 1

YpoxaiiHoCTh 3e/1eH0ii Macchl KYKYPY3bl B 3aBUCUMOCTH OT COOTHOLIeHUs1 rudpuaoB B nocese (2018-2020 rr.), /ra
Maise green matter yields depending on the ratio of hybrids in the crop (2018-2020), t/ha

I'ubpun (cootHomenne ru- | 3enenas macca | B Tom umcie Abcomotro cy- | Cyxas macca B Tom uncie
OpHIOB OT MOJHON HOPMBI MIOYaTKH X0€ BEIIECTBO, % TIOYaTKH

BBICEBA, %)
Ky6anckwuii 101 43,9 18,7 34,7 15,2 7,86
Ky6anckuit 500 82,0 22,2 18,8 15,4 3,57
KyGanckuit 101+ 63,3 20,8 22,1 14,0 5,06
Ky6aunckuit 500 (50 + 50)
Ky6anckuii 101 + 77,2 23,0 20,2 15,6 4,42
Ky6anckuii 500 (25 + 75)
Ky6anckuii 101+ 50,3 19,0 28,2 14,2 6,53
Ky6anckuit 500 (75 +25)
HCP; A (ycmnosus rona) 66,6 14,5

B (cioco6 mocesa) 105,3 22,9

AB 148.,9 32,4

Tabnuya 2

BuoxnmMuueckue nokaszaresi CUJI0ca U3 THOPUIOB KYKYPY3bl Pa3IHYHBIX I'PYI CHET0CTH
Biochemical parameters of silage from maize hybrids of different ripeness groups

I'mGpun Bnax- pH Kucnorst CooTHolleHne
HOCTb, Kuciort, %
o MoOj04- | ykcyc- | macmsi- | cymma | momou- | ykcyc-
Has Has Has KHCJIOT Has Hasa
Ky6anckuit 101 CB 66,2 3,9 0,80 0,58 0 1,38 58 42
Ky6anckuit 500 CB 79,0 3,8 1,1 0,76 0 1,82 60 40
Ky6anckuii 101 CB+Ky6anckuii 75,0 3,2 1,09 0,67 0 1,56 70 30
500 CB (50 + 50)
Ky6anckuii 101 CB+Kybauckuit 77,3 3,4 0,78 0,59 0 1,40 56 44
500 CB (25 +75)
Ky6anckuii 101 CB+Kyb6anckuit 75,0 3,9 0,84 0,50 0 1,34 63 37
500 CB (75 +25)
3epHOCTEpKHEBAsI Macca 41,0 3,8 0,63 0,32 0 0,95 66 34
(Ky6anckwuii 101 CB)
3epHOCTepKHEBas Macca 57,0 4.4 1,1 0,47 0 1,57 70 30
(Ky6anckwuii 102 CB)
3epHOCTEepIKHEBAs Macca 57,0 4,0 0,63 0,32 0 0,95 66 34
(O6ckuii 140 CB)
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BbIBO/IbI

1. B ycnoBusix 2018-2020 rr. onTUMaIbHBIM
JUTSL TIOJTYYEHUSI Ka9YeCTBEHHOTO CHIpbs OBLT Ba-
pUAHT C cooTHOIIeHueM 75% ylbTpackopocIie-
noro rubpuna kykypysbl KyOauckuit 101 CB
u 25% mnozanecnenoro rubpuna KyGanckwuii
500 CB, rme ObuIa MoMyYeHA yPOXKAWHOCTH 3€-
neHoi macchl 50,3 T/ra ¢ KOHIEHTpAIUEH CyX0TOo
BemecTna 28,2%, a Tak)ke BapuaHT OTHOBUJI0BO-

TO MOCeBa yABTPACKOPOCTIEIOr0 THOPHIA KYKY-
py3bl Ky6anckuit 101 CB npu ypoxkaiitHOCTH 3e-
neHoi Macchl 43,9 T/ra U KOHLIEHTpALMK CyXOTo
BemectBa 34,7%.

2. Ilo gaHHBIM OMOXMMHYECKOTO aHalln3a,
yIAJI0Ch TOMYYHUTh JOOPOKAYECTBEHHBINH CHJIOC,
HE CONIep KaIlfii MacIsTHOM KWCJIOTHI U OTJIWYa-
FOIIUICA XOPOIIUM COOTHOIIEHUEM MOJIOYHOMN
1 YKCYCHOU KHCIIOT.
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U3MEHEHHME COCTOSAHUA APOBOM NIIEHUILI TIPU JOBABJEHUHU
KT'EPBUIIUJIAM BAKTEPHAJIBHO-I'YMHUHOBOI'O ITPEITAPATA

IJI.H. KopoGoBa, TOKTOp OHOTOTHYECKHUX HAYK, TOIEHT
’T.A. Ku3nmoBa, MiIa/Ilvii HayYHbIH COTPYIHUK
'A.A. IToGenenckas, acliupaHT
’T.I. JloMoBa, KaHANUAAT CEITLCKOXO3IHCTBEHHBIX HAYK,
BEJYIUI HAy4YHBIN COTPYIHUK

Knroueevie cnoea: sipopasi miie-
HULA, OaKTepHaIbHO-TYMHHO-
BbIil Ipenapar, aAHTHCTPECCAHT
K repoMuuaaM, YpOKailHOCTb,
Ka4eCTBO 3€pPHA, 3apPa’KeHHOCTH

"HoBocuOMpPCKHii rocy1apcTBeHHbII arpapHblii 3epHa

yHuBepcureT, HoBocubupck, Poccus
2Cubupckuii QpenepaibHblii HAYYHBIN IEHTP arpoOOHOTEXHO-
aoruii PAH, p.n. Kpacnooock, HoBocudupckoii 00.1., Poccust
E-mail: Inkorobova@mail.ru

Pedepar. B npouseoocmeennom onvime 6 cegepnoit necocmenu Ilpuoodvsa uzyueno oeiicmeue
oaxmepuanvno-2ymunoeoco npenapama ADI-e, codepicaweco cnopoobdpasyrouyue daxmepuu
Bacillus subtilis u Bacillus amyloliquefaciens. IIpenapam npumensncsa na cpeonepannem copme
APOBOIL nUeHuYbl, hopmupyiouieil 3epHo Ha yPOGHE YEHHBIX NUIEHUY, 6 KaUeCmee AHMUCHPECCaH-
ma emecme ¢ RPOMUBOOB8YOO0IbHBIMU U RPOMUBOOOHOO0TbHBIMU 2epounudamnu. B baxoeoii cmecu
UCRONB306ATIUCH MEMCYNbPYPOH-Memun, ¢penokcanpon-II-amun ¢ anmudomom KioKeuHmocen-
MeKcunom u 2-ymunzexcunoewlil gup 2,4-/1 ¢ ghnopacynamom. Yemanoeneno, umo éaxkmepuais-
Ho-2ymunoewtit npenapam ADI-¢ nusenupyem 2epouyuOHBLL CMpPecc y NUIEHULYbL U 0300PA6IUEA-
em pacmenun. On yiyuuwaem cocmoanue MemMopan Kiemox a1ucmoves, Pensamcmeys 6bixo0y u3
Hux 21ekmponumos. Ha kopuax pacmenuii uepes mecay nocie npumMeHeHus aHmucmpeccanma
ommeuaemcs ozpanudenue ¢ 1,5-2 paza pazeumus u pacnpocmpaneHHocmu KOpHeeoi 2Hunu gy-
3apUO3HO-2eIbMUHMOCNOPUO3HOL Imuonouu. Haubonee eviparxcennoe pumocanumapnoe oeii-
cmeue daKmepuii npenapama, AGAAIOUUXCA AHMAZOHUCMAMU (UMORAMO2EH08, YCIAHOGIEHO
07151 NEPEUYUHBIX KOPHENl U INUKOMUNA Pacmenuil. Anmucmpeccoswlii u pocmocmumyiupyoujuil
ahhexm ADI -6 nposasnaemcs 6 yeenuuenuu npooyKkmueHocmu pacmenuil. B nepuoo eezemayuu
2020 2. 6uonpenapam ¢ Komniaekce ¢ zepouyuoamu odecneuun oocmosepuyro npuoasky 40,2%
3epHa APOBOIl NUIEHUYbL U NOBLICUI €20 KAYecmeo, yayuuiue 0ei1Kko6oCms u cooepiicanue Kieii-
koeunwl. B ycnosusax 2019 2. ADI-¢ ygenuuun ypoxcaiiHocms 3épHa OMHOCUMENbHO 2epouudos
npumepno na 8% u ne nosnuan na kauecmeo 3epua. Illpumenenue AQI-¢ kak anmucmpeccanma
He conpoeodcoaemcs YayuuieHueM nOCeGHbIX Ka4eCme CeMAH HOB8020 Yypocas U He yayduiaem
€20 pumocanumapnoe cocmosanue no 3aparxcennocmu pumonamozenamu Bipolaris sorokiniana,
Fusarium sp., Alternaria, Stagonospora nodorum, Penicillum u Aspergillus omnocumensno 00-
HUX 2epounudo0s.
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CHANGES IN SPRING WHEAT WHEN ADDING A BACTERIAL-HUMICIDAL
PREPARATION TO HERBICIDES
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Abstract. The authors studied the effect of the bacterial-humic preparation AFG-b containing the
spore-forming bacteria Bacillus subtilis and Bacillus amyloliquefaciens in a production experiment
in the northern forest-steppe of the Novosibirsk Priob’ye region. The preparation was used on mid-
early spring wheat, which forms grain at the level of valuable wheat. The drug was used as an an-
tistressant together with herbicides against dicotyledonous and monocotyledonous plants. The tank
mixture used was metsulfuron-methyl, fenoxaprop-P-ethyl with the antidote cloquintoset-mexyl and
2-ethyl hexyl ester of 2,4-D with florasulam. The bacterial-humic preparation AFG-b is known to
level out herbicide stress in wheat and improve plant health. It improves the condition of leaf cell
membranes by preventing the escape of electrolytes from the cells. On the roots of plants one month
after applying the antistressant, the authors observed a 1.5-2 times reduction in the development and
prevalence of root rot of fusarium-helminthosporiosis etiology. The authors also marked the most
pronounced phytosanitary effect of the preparation’s bacteria, which are antagonists of phytopatho-
gens for plants’ primary roots and epicotyl. An increase in plant productivity manifests the anti-stress
and growth-stimulating effect of AFG-b. During the growing season of 2020, the bio preparation
combined with herbicides provided a reliable increase of 40.2% of the grain of spring wheat and
improved its quality by enhancing the protein and gluten content. Under 2019 conditions, AFG-b
increased grain yield relative to herbicides by about 8% and did not affect grain quality. Application
of AFG-b as an anti-stressant is not accompanied by improvement of seed quality of the new crop.
It does not improve its phytosanitary status in infestation by phytopathogens Bipolaris sorokiniana,
Fusarium sp., Alternaria, Stagonospora nodorum, Penicillium and Aspergillus relative to herbicides
alone.

Pa3HOOOpa3HBI: OT TOJHOTO OTKa3a OT XUMH-
YECKOM 3alllMThl PACTEHUU JO MCIOJIb30BAHUS

SpoBas mnieHuna SBISETCS OCHOBHOM MoJIe-
BoH KynbTypoit Cubupu. COBMECTHO C SPOBBIM

AYMEHEM OHa 3aHUMaeT B peruoHe okoio 80%
ionaiel, OTBEJEHHBIX MOJ 3€PHOBHIE U 3€p-
HO0000BBIE KynbTypHI [1]. B TexHomorusx Bo3-
JIeNIbIBAaHUS SIPOBOW TIIEHUIBI U STYMEHS Tpen-
YCMOTPEHO 00s3aTeNIbHOE TPUMEHEHHE TepOu-
LUO0B, YTO YPEBATO XUMUYECKUM CTPECCOM JIst
KyJBTYPHBIX PACTeHHM, 3arps3HEHHEM 3epHa,
TOYBBI U BOIHBIX OOBEKTOB [2, 3].

CHMXeHHE KOJIOTUYECKUX PHUCKOB OT MpHU-
MEHEHUS MECTUIUIOB SBISETCS CErojHs ooie-
MHpPOBOU TipobsiemMoit. [Tonxoas! K ee pereHuo

COBMECTHO C TrepOMIMJaMH IpenapaTtoB-aHTHU-
CTpeccaHToB. B kadyecTBe MmocieqHUX B OCHOB-
HOM PEKOMEHIOBAHBI CTUMYIISITOPHI pOCTa (4arie
TYMHHOBOW TMPHUPOJBI) U MUKPOOHBIE Tperapa-
Tol. [loka3aHo, 4TO Takue A00aBKU CHUKAIOT
y KYJIBTYPbI OKHCJIHUTENBHBIN cTpecc [4], CTUMy-
JTUPYIOT (PU3NOIIOTUYECKYI0 aKTUBHOCTh U POCT
[5-9], noBBIIIAIOT YCTOMYMBOCTH K (PUTOIATOTE-
Ham [10, 11].

HecMmotps Ha TO, 4TO cripoc Ha OMOCTUMYIIS-
TOpBI B MHUpE €XerofaHo pacteT (o maHHbM K.

38

«Bectnuk HI'AY» — 3(60)/2021



ArPOHOMMUA

Jindo et al. [11], B EBponie Ha 10%, B CeBepHoit
Awmepuke — Ha 12,4%), ryMHHOBBIE BELIECTBa
NIpYU MPUMEHEHUH B TOJIEBBIX YCIOBHUSX MHOTIA
JaroT HecTabwibHbIe pe3yabTarhl [12]. [loatomy
6omnee 2pHEeKTUBHBIMU B PACTCHUEBOJICTBE CUH-
TaloTcsd OaKTepHalbHO-TYMHHOBBIE MpEraparsl.
Bxopsiue B ©X cOCTaB MUKPOOPTaHU3MBI OOBIY-
HO BBIJIENIEHBI U3 pu30ochepsl U CIIOCOOHBI TPO-
JTYKTUBHO (DyHKIITHOHHPOBATH B COCTaBE MUKPOO-
HO-PACTUTEIBHBIX KOMILJIEKCOB, CIIOCOOCTBYS
KaK pOCTy KyJBTYpBHI, TaK U OJHOBPEMEHHOMY
YCUJICHUIO OMOJOTMYECKON aKTHBHOCTH TIOYBHI
[13, 14]. OTo ymyumraer cHaO)XeHUE pacCTECHUU
MUHEPaJIbHBIMHU BELIECTBAMHU U IMOBBILIAET ypO-
YKalHOCTh 3€pHa.

Ha3epHoBbIX KybpTypax B 3anagHoi Cubupu
XOPOIIO 3apEeKOMEHI0BaNIU cebsi OMoIpenaparsl,
cozieprKallue cropoodpasymoume 6akTepun poaa
Bacillus. Tlpu 06paboTke ceMsiH OHU OJIaroTBop-
HO BJIHSIOT Ha (PUTOCAHUTAPHOE COCTOSIHUE TIO-
YBBl M PACTCHUH, MOJABISIOT OOJIC3HETBOPHEIC
MHUKPOOPTaHU3MbI U JAIOT OLIYTUMYIO PUOaBKy
yposkaitHocTH 3epHa [15, 16].

[lenp maHHOM pabOTHl — U3YyYUTH O3/10pPAB-
JTUBAIOUINI M aHTHCTpeccoBhId dddexr Oakre-
pHanbHO-TYMHHOBOTO npenapara ADI-B Ha oc-
HOBE OALMJIT TPU IPUMEHEHHUH 110 BEreTaly Ha
SIPOBOI1 MIIIEHUIIE COBMECTHO C TepOUIIUIaMHU.

JUtss TOCTHKEHUST LENN PEIaACh CIEIyI0-
mue 3aa4n: 1) gepes3 MecsIl mociae XUMHYEeCKOIH
MIPOIOJIKK OTpesieNieHue (PU3UOIOTHIECKOTO CO-
CTOSIHUSI PACTEHUN M MX TOPaXeHUs KOPHEBOM
THUJIBIO; 2) BBISIBJICHHE CTETIEHU aHTUCTPECCOBO-
r0 BO3/ICUCTBUS Mperapara Ha sipoBYIO MILIECHUILY
10 KOJINYECTBY U KAUECTBY ypoxkasi; 3) U3yueHue
3apaykKeHHOCTH 3epHa HOBOTO ypoykasi puTornaro-
TeHHBIMU rprdaMu.

OBBEKTbHI U METO/bI
NCCIEJOBAHUA

Uccnenoanust nposenu B 2019-2020 rr. Ha
OIBITHOM TIOJI€ arpOHOMHUYECKOro (haKyibreTa
Hoocubupcrkoro I'AY B ceBepHO# JecocTenu
[IproGest B mpom3BoACTBEHHOM ormbiTe. [louBa
y4acTKa — YEpHO3EM BBILLIEIOYEHHBIN CpeaHe-
MOIIHBIN, CPEIHECYITIMHUCTBIM, C COAEpKAHU-
em rymyca 6,7% u pH, Onu3kuM K HeHTpajIbHO-

Mmy. [lnomane oneita B 2019 1. cocraBuna 7,2 ra,
B 2020 1. — 9 ra. BriceBanu sipOBYIO MIIIEHUILY CO-
pra HoBocubOupckast 31 ¢ Hopmoit 5,5 MITH ceMsiH
Ha | ra. CopT OTHOCHUTCS K CpeHEepaHHuM, (Hop-
MUpYyeT Ka4eCTBO 3epPHA HA YPOBHE IICHHBIX TIIIIC-
Huil. [ToceBHoii MaTepual 3a01aroBpeMeHHO Mpo-
TpasnuBaiu Anpkacapom, KC (nudpenoxonazon +
[UIPOKOHA30M), 1 1/ T.

B xauecTBe 0CHOBHO# 00pa0OTKH ITOYBHI IPU-
MEHSUIM 350JIeBYIO BCIAIIKy Ha IIyOuHY 22 M,
OOpOHOBaHME BECHOM, MPEANOCEBHYIO KyIbTHUBA-
M0 MoceBHbIM KomiuiekcoM «Kyzbacc-9,7 I1»
¢ BHecenueM B 2019 . 18 kr/ra 1.B. aMMHaYyHON
cenutpsl, B 2020 1. — 30 k. B nepssiit rox npose-
JICHUS OTIBITA TIIEHHITY BBICEBAIU IO MaPOBOMY
MpEAIIECTBEHHUKY 24 Mas, BO BTOPOM roj — IO
nmenuie 18 mas.

B da3y kymienus nmoceB ooOpadaTpiBain 0ako-
BOI CMEChIO repOuIMIoB ¢ npuimnarenem JT/[—
90, K, 0,2 n/ra. B nepBbIii TOI UCCIIe0BaHUs Oa-
KOBasi CMeCh TrepOouImI0B cocTosiia u3 Capaliyua,
CII (mercynbdpypon-metun (600 r/kr)), 10 r/ra;
Mucynama, CD (2-sTminrekcuioBsii a¢up 2,4-
I, 452,42 r/n + daopacymnam, 6,25 /1), 0,4 1/
ra; SAryapa cynep-100, KO (dhenokcanpon-II-
sti1, 100 /71 + aHTUAOT KJIOKBUHTOCET-MEKCHII),
0,4 n/ra. B 2020 r. npumensimu Taitrep, SMB
(penokcampon-IT-atmn, 69 /1 + aHTHIOT KITOK-
BUHTOCeT-Mekcun), 0,5 n/ra; Capauun, CII, 5 1/
ra, Onpuunuk, C3 (2-3TUATeKCUIOBbIN Aup 2,4-
I, 300 r/n + dnopacymnam, 6,25 r/n), 0,4 n/ra.

Cxema omeiTa: 1) KoHTpONB 1 —OakoBasi cMeCh
repOuruaoB; 2) repounuas + ADPI-B (0,33 /ra);
3) KOHTPOJIb 2 — 0€3 XUMUIECKON TIPOTOIKU (KaK
ATaJIOH COCTOSIHUS PACTCHHUN).

[Ipenapar A®I'-B (Arpodut-rymar) npen-
CTaBJIsieT cOO0Il HOpMaIM30BaHHbIN Oe3z0aiact-
HbIH 4-6%-ii (40-60 1/:1) BOAHBIN pacTBOp Kajue-
BBIX M HATPUEBBIX COJIEH MPUPOAHBIX TYMUHOBBIX
KHUCIIOT (TTOJTyYEHHBIX U3 JieoHapauTa). Coaep Ut
criopoByto macey Bacillus subtilis, mramm BKIIM
B-10641 wu Bacillus amyloliquefaciens, miraMMsI
BKIIM B-10642 u BKIIM B-10643. Tutp Oa-
it — 0,3-107 KOE.

B cocraB nmpenapara Bxogsr 0,2—1,0% ¢ysnb-
BOBOM KHUCIIOTHI, P, N (aMMOHMIA U HUTpAT-HOH),
K, S, mukpoanementsr: B, Ca, Mg, Fe, Mn, Zn,
Cu, Co, Mo, Cr, Se; opraHM4YecKHe BeIlECTBa:
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STUJIOBBIE 3(UPBI JKUPHBIX KUCIOT U JAPYrHe Be-
IeCTBa.

B omnbiTe O11eHMIIM COCTOSIHUE SIPOBOM MIIEHU-
LBl TIO YZEIbHOM ANIEKTPONPOBOIHOCTH JIUCTHEB
[17], mopaXeHHOCTb pPAacCTEHUN KOPHEBOM TI'HU-
JIBIO 110 OpraHaM, YpO)KalHOCTb U 3JIEMEHTHI €€
CTPYKTYpBl, B COOPaHHOM 3€pHE — ChIPYIO KJIEH-
KOBHHY, cofiepxaHue Oenka 1 kpaxmaia (Ha BUK-
ananu3zarope Foss, [lIBelinapus). B 3epHe HoBoro
ypokast ywid (UTOCAHUTAPHOE COCTOSHUE (IO
I'OCT 12044-93. CemeHna cenbCKOXO3SIIICTBEH-
HBIX KyJIbTyp. MeTonbl onpeneneHusi 3apakeH-
HOCTU OOJIE3HSMHU) U MOKa3aTeln KU3HECTIOC00-
HocTu ceMsiH. CpokH yueTa — uepe3 Mecsll ocye
yOOpKHU U arnpesb CIETYOLIEro roa.

VYcnoBus JeT UccienoBaHMs B 1IEJIOM OKa3a-
JIUCh OJIaronpUATHBIMU JUISl POCTA U Pa3BUTUS SIPO-
BOM mueHuibl. Beretannonnsiii nepuon 2019 .
XapaKTepH30Bajcs Kak TeIUIbli C yMEPEHHbIM He-
nocrarkoM Biaru (189,4 MM ocaakoB mpu cpen-
HEMHOTroJIeTHEH HopMe 224 MM). 3acylUIMBBIMU
ObUIM HMIOHb W aBTYCT, JOXIJIMBBIMH — IEpBas
u Bropas Aekaasl utonst. B 2020 r. cymma ocaakoB
3a MepUoJl Mal—aBrycT cocraBmwia 245 mm. Maid,
UIONb U aBTyCT ObUIM TEIJIBIMU U MEPEyBIIa)KHEH-
HbIMH (0ocankoB Beimano 140; 141 u 124% ot HOp-
MBI), HIOHb — IPOXJIAJIHBIM U CYXHM C HEI000pOM
ocazikoB 44%.

360

PE3VJIBTATHI UCCJEJOBAHUM U X
OBCY/XKJIEHHUE

N3yueHHbIT MUKPOOHO-TYMHHOBBIN ITperia-
par B 00a rojia ucciae0BaHui okasza 61aroTBop-
HOE BJIMSHUE HA CTPECCOYCTOMYMBOCTD PACTCHUI
ApoBOil mmeHuibl. OO0 3TOM CBUAETENBCTBYIOT
COCTOSIHUE KJIETOYHBIX MEMOpaH JIUCTHEB U U3-
MEHEHUS B 3200JIeBa€MOCTH KOpHEW pacTeHUil.
[Toka3zareneM COCTOSHUSI PAacTeHMH cTayi OHO-
du3nueckuii mokazareiab — yAelbHas IEKTPO-
poBofHOCTh (YOII) nucThEB ApOBON MILEHU-
I[bl, OTpaXkarollas MOTOK 3JIEKTPOIMUTOB 4Yepe3
uxX MeMOpaHbl. BenmuunHy cTpeccoBOro orBeTa
pactenuii mo YOII Ha repOuuaHyo 00paboTKy
omnpenenuin B ¢aze 1BeTeHus KyasTypsl. K ato-
MYy MOMEHTY IIPOLIEN MECSLL CO IHS XUMHUYECKOU
IIPOIOJIKH.

TpeHn W3MEHEHUN COCTOSHUA PACTCHUM
B onbiTe 2019 n 2020 rT. 0Ka3asncs OAMHAKOBBIM
(puc. 1). IIoBbIIIEHHBII IOTOK IEKTPOJIUTOB Ye-
pe3 MeMOpaHbl KJIETOK JINCThEB 3a(UKCUPOBAH
y pacTeHuid, oOpaboTaHHBIX repounmaaMu Oe3
anTucTpeccanta A®I-B, 4YTO CBHUAETEILCTBY-
€T O HapylIeHUH TOA JIEHCTBHEM TrepOHIINIIOB
paboThl MEMOpPAaHHON CHCTEMBI KIIETOK, T.€. HC-
IBITAHHOM KYJIBTYpOi TepOUIUIHOM CTpecce.
[TpuMeHeHHbIH HaMu OaKTepUaTbHO-TYMUHOBBIH

[ R ¥
2 8 8 8B &

YIIL mrCulem

=
=

220

200
Tepbrnmiger — KoHTpomE 1

se@es 2010 1

Tepbmmmge + AT &

Kourpome 2, Ges repOranmmor

2020 T.

Puc. 1.0txiMK pacTeHu#t sspoBoii mireHuibl HoBocubupckas 31 Ha 00pabOTKy repOHIUIaMK ¢ aHTUCTPECCAHTOM
A®T-B u 6e3 Hero (1o BenuuuHe YOI KIeTOK TUCThEB Yepe3 MECSI] MOCIE XUMITPOTIONKH)
B 2019 r. HCP = 21,0 mxCwm/cm, B 2020 . HCP = 17,9 MmxCwm/cm, cTenens Biusnus — 61,2-68,0%

Figure 1. Response of spring wheat plants Novosibirskaya 31 to herbicide treatment with and without the anti-stressant
AFG-b (By leaf cell by the value of specific electrical conductivity of leaf cells (ECC), one month after chemical
weeding). In 2019, least significant difference (LSD) 10=21.0 pS/cm (Microsiemens per centimeter), in 2020. least
significant difference (LSD)10=17.9 uS/cm (Microsiemens per centimeter), degree of influence — 61.2-68.0%
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npenapar Takoil a0MOTHYECKUN CTPecC HUBEIH-
poBai. IloceBbl, 0OpaboTaHHBIC TEPOHIMIAMHI
¢ ADTI'-B, uMenu BEIMUUHY CTPECCOBOTO OMOPU-
3MYECKOr0 OTBETAa, COMOCTABHMMOIO C YPOBHEM
ATAJIOHHOTO BapuaHTa — KOHTPOJIS 2, B KOTOPOM
repOMIHIbl HE TPUMEHSIINCH.

Hcnons3zoBanne antucrtpeccanta ADI-B
COBMECTHO C repOHMIMIaMU MPUBENO K CHUXKE-
HUIO U OMOTUYECKOIO CTPECCa, YTO BBIPA3UIIOChH
B YaCTUYHOM O37I0POBJICHUH PACTEHUN OT KOpHE-
BoIl THUIM (Tabi. 1). KopHeBas cuctema sipoBoii
MIIEHUIIBI B CPEJIHEM HA pacTEHUE B 3TOM Bapu-
aHTe B 2 pa3a MEHbIIIE Mopakajach 00JE3HBIO,

yeM B orcyTcTBUe ADI-B (Oone3Hs B 0o0a roga
uccieqoBaHus Oblia  (hy3apHO3HO-TEIbMHUHTO-
cropuo3Hoii stuosnorun). Ha xopHsx pacteHwuii
Y Ha 3nuKoTWiIe npu npuMmeHeHun ADI-B ot-
MEUEHO J0CTOBEpHOE, C 5%-M ypOBHEM 3Ha4H-
MocTH, orpannyenne MPb (unnekca pasutus
00JIe3HH), a BOT HA OCHOBAHUU CTEOJISI OHO IMPO-
SBUJIOCH B BUJIE TeHJIeHIIMH. B mocese, 00pado-
TaHHOM TOJIbKO OaKOBOM CMECHIO TepOHMIIHIOB,
B 1,5 pa3a Obuta cCuIbHEE TaKXKe PaCpOCTPaHEH-
HOCTh KOpHeBoOW THmiu. Ha nensHkax ¢ repowu-
yMaaMu oHa coctaBuia 56,7%, ¢ repOounmmamMu
u autuctpeccantoM ADI-B — 37,3%.

Tabnuya 1

Biausinne antucrpeccanta A®@I'-B Ha HOpakeHHOCTH SIPOBOM NMILIEHHLbI KOPHEBOIl THUIBIO B (pa3y KOJIOLIEHUsI
Effect of the anti-stressant AFG-b on the incidence of spring wheat root rot in the ear emergence phase

Bapuanr Wunexe pazsuths 0one3nn, % PacnpocTtpanenHocTs
oonesnu, %
Kopnu ONUKOTUIIb OcnoBanue | B cpegnem no
cTebust pacTeHuo
I'epOuruapl — KOHTPOIH | 4.9 6,2 7,0 6,0 56,7
Tepbunmasr + ADI-B 2,8 2,0 4,6 3,1 373
Kontposs 2, 9,6 10,4 7,9 9,3 64,0
0e3 repOUIKIOB
HCP, 2,1 3,9 3,6 3,2 17,1
CrerneHp BIUSHUS 110 48,8 32,2 37,1 39,3 34,5
Cuenexopy, %
Vnydmienne  (QUTOCAaHUTApHOM  CUTyallMM Ka YpOXKaiHOCTH OT J00aBieHUs! GaKTepuabHO-

B TI0CEBE SIPOBOH MIIEHULBI, 10-BUUMOMY, MOT-
70 OBITH CBSI3aHO U C YCUJICHHEM OMOKOHTPOJIS
¢uronaroreHHbIX rpudOB B pu3ochepe pacTeHui
3a cYeT MPUBHECEHHBIX B Mo4By ¢ ADI'-B Oarm,
MIPOSIBIIIIOLIMX aHTarOHUCTUYECKYH0 AKTHBHOCTb.

UcnonszoBanue ADPI'-B B koMILiekce ¢ rep-
OuLMaaMu 00ECTIeYHIIO BBICOKYIO 3€PHOBYIO TIPO-
JTYKTUBHOCTB sipoBOM nuieHuipl. B 2020 1. B aToM
BapuaHrte Obulo monyudeHo 43,6 1/ra 3epHa, 4TO
6oubiie kouTposs 1 (repounuast) Ha 40,2% u Ba-
pHaHTa C OTCYTCTBHEM T'epOMIIMIIOB M MPOTpPAB-
JWBaHUSl ceMsH (KOHTposb 2) Ha 65,2% (Tabm.
2). B oneite 2019 r., Bereranus KOTOporo xapax-
TEpU30BaAJIaCh HEAOCTAaTKOM YBIIQ)KHEHUs, 3€pHA
Obu10 coOpaHo MeHblle. OfHAKO IMPUMEHEHHE
antuctpeccanta AQI'-B Toke NO3BOJINIO JOMNO-
HUTEJBHO TOJIYYUTh ¢ | ra OTHOCUTENIBbHO 1-TO
KOHTpOJIsA 3,2 11 36pHa U OTHOCUTEIBHO 2-T'0 KOH-
Tposis 5,3 1. B mpo1ieHTHOM OTHOIIIEHUH MTPHOaB-

ryMHHOBOTO nipernapata ADI'-B B 6akoByI0 cMeCh
repourioB B 2019 1. cocTaBua COOTBETCTBEHHO
7,9 1 13,1%.

Bxiag A®I-B B ypokallHOCTb IpPOSIBUIICS
B YJIy4ILICHUH BBITIOJIHEHHOCTH 3€pHA U YHCIIA 3e-
peH B kosnoce (omnuus Ha 90%-M ypoBHE 3Hauu-
MOCTH).

Ha ¢one A®I'-B B 2020 1. ymy4muaoch Ka-
YeCcTBO 3epHa sipoBoil miueHuisl (Tadn. 3). Ero
onpenenniu B coorsercteuu ¢ 'OCT 9353-2016.
[Tmenuna. Texanueckue ycnoBus. 3epHO cdop-
MHPOBAJIOCh C MaccoBoil noneit Oenka 18,4%
npotuB 17,1% B Bapuante ¢ 0akoBOW CMECHIO
repOuunaoB. ChIpoil KIIEHKOBHHBI B 3epHE COAEP-
JKaJloch 4yTh BbllIe 32 %. B 3epHe ¢ 3TasioHHOTO
yuacTka, rjie He Obl1o 00paboTKu repOuImIamy,
COZIepKaHUE KIICMKOBUHBI OBLIIO HUKE.
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Tabnuya 2

Ypoxkaiinocth sipoBoii muennibl HoBocuoupcekast 31 u 3JieMeHTBI ee CTPYKTYPbI TP NPUMEHEHU T
aHTHCcTpeccanTa ADI-B
The yield of spring wheat Novosibirskaya 31 and its structure after application of Antistressant AFG-b

Bapuant [IponykruBHas Yucio 3epeH Macca 1000 VYpoxaitHOCTB,
KyCTHUCTOCTh B KOJIOCE, IIT. 3epeH, T n/ra
2019 a.
TepOunuap — KOHTPOIH 1 1,16 30,7 34,8 37,3
T'epOuruapt + ADPI-B 1,15 32,0% 35,1 40,5%*
KonTpomns 2 — 6e3 repOoumuaos 1,16 28,7 34,2 35,2
HCP, . 0,08 1,3 0,76 2,5
CTerneHb BIUSHUS 10 40,7 57,9 449 71,7
Cuenexopy, %
2020 e.
TepOunmapt — KOHTPOIH 1 1,6 29,9 31,4 31,1
TepOunmner + ADI-B 1,5 32,4%* 32.4% 43,6%*
KoHTpois 2 — 6e3 repOunuaos 1,9 26,4 29,2 26,4
HCP_ 0,3 2,6 1,7 4,5
HCP 0,2 2,0 1,0 3,7
CreneHp BIAUSHUS 110 32,0 40,3 32,4 80,1
Cuenexopy, %
* Pasanma ¢ kouTponeM 1 Ha 90%-M ypoBHE 3HAUNMOCTH;
** Pasanna ¢ kouTposieM 1 Ha 95%-M ypoBHE 3HAUUMOCTH.
* Difference from control one at 90% significance level;
** Difference with control one at the 95% level of significance.
Tabnuya 3

Iloxa3zaresn KayecTBa 3epHa sipoBoii muieHunbI copra HoBocudupcekas 31 Ha ¢done antuctpeccanta API'-B, %
Grain quality indices of spring wheat variety Novosibirskaya 31 against the background of anti-stressant AFG-b

BapuanTt benox Kpaxman KunelikoBuna
ChIpast

2019 a.

T'epOunuabt — kKoHTpOIH 1 17,7 63,3 30,7

TepOuruapt + ADI-B 17,6 63,3 30,1

KonTpomns 2 — 6e3 repOunuaos 16,2 64,1 27,8
2020 .

T'epOunuabt — kKoHTpOIH 1 17,1 63,8 30,0

Tepounuaer + ADI-B 18,4 62,8 32,3

KonTpomns 2 — 6e3 repOounuaos 18,1 63,1 28,8

B 2019 r. 3epHO B 000MX BapuaHTax C XHM-
IPOTIONIKOM C(hOPMHPOBATIOCH 2-TO KJlacca ¢ Co-
Jiep’)KaHueM KieWkoBUHBl B mpexaenax 30,1-
30,7% u 6enka 17,6—-17,7%. 3epHo KOHTpONsS 2
C OTCYTCTBHEM NECTHLMIHBIX 00pabOTOK OTIIH-
YaloCh HECKOJBKO TMOHMKEHHOH OETKOBOCTHIO
(16,2%) n xneiikoBuHOi (27,8%) 1 OTHOCUIOCH
K 3-My KJaccy.

Ha moceBHBIX KauecTBaxX 3epHa UCTIOJIb30Ba-
Hue npenapara ADI'-B He orpasmiock. K Beche
CJIC/IYIONIETO TOJ[a 36pHO C aHATU3UPYEMbIX Ba-
PHAHTOB XapaKTEPHU30BATIOCH OTMHAKOBOMN JIPYK-
HOCTBIO TIPOPACTAaHUS: DHEPTUsl MPOPACTAHUS
ObL1a B nHTEpBasie oT 88,7 10 94,7%, maboparop-
Hasi BcxoxkecThb coctaBuia 98—100%.

duTocaHUTAPHOE COCTOSIHHE 3€pHa HOBO-
ro ypoxas B ycnoBuax 2020 r. ObUIO HECKOIIb-
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KO XyX€ B ATaJIOHHOM BapuaHTe (0e3 repOuiu-
OB M TpoTpaButeineil cemsH). B 3epHOBKax
OTIPENIENMIIA  3aPaXCHHOCTh  (PUTOMATOTCHAMHU
Bipolaris sorokiniana, Fusarium sp., Alternaria,
Stagonospora nodorum (=Septoria nodorum)
U ieceHs My xpanenus Penicillum u Aspergillus
(Tabm. 4). B konTpoIe 2 okazanachk MOBBIIEHHOMN
3apakeHHOCTh (y3apusiMH U OOHApPYKUBAJICS
¢uTonaroreH B. sorokiniana. [1ns pona Fusarium
B MEKTOCY/IapCTBEHHOM CTaHIAapTE YCTAHOBIICH
MOPOT 3apaXKEHHOCTH CeMsH B 5%. 3epHO ¢ KOH-
TPOJILHOTO BapHaHTa 2 XapaKTepH30BajoCh Mpe-
BBILIIEHUEM 3TOro mopora B 2,7 pa3a, a ¢ Bapu-

anToB «lepOunuaey u «lepouruasi+ADI-By —
B 2 pa3a. lIpeBpllieHHe 3apa)k€HHOCTH 3€pHa
¢y3apusMu B 3TAJIOHHOM BapHaHTE HAJl IPYyTUMHU
BapHMaHTaMU OIbITA J0Ka3bIBAJIOCh MaTeMaTu-
yeckd Ha 5%-M ypoBHE 3HaunMOCTH. [loaTomy
MOKHO CUMTaTh, yTo npuMeHenue ADI-B u Oa-
KOBOW cmecu repOunmmoB Taiirepa, OMB,
Onpuunuka, CO u Capanuna, CII Heckolbko
VAYUYIIUIO (UTOCAHUTAPHOE COCTOSIHUE 3€pHa
SPOBOU MIIEHUIIbl. DTO BaKHO C TOYKHU 3PEHUS
IIPOIOBOJILCTBEHHOM 0e30macHOCTH, T.K. cpe-
U (Qy3apueB JA0CTaTOYHO MHOTO BUJAOB-TOKCH-
HOOOpa3oBaTeNei.

Tabnuya 4

DuTOCAHUTAPHOE COCTOSTHHE CEMSTH SIPOBOIi MIIIEHNIBI HOBOTO ypo:kasi Ha (poHe mpuMmeHeHust ADI-B
Phytosanitary status of spring wheat seeds of the new crop against the background of AFG-b

Bapuant 3apaxEHHOCTB, %0
Bipolaris Fusarium sp. Alternaria sp. Ilnecenn Stagonospora
sorokiniana XpaHCHHS nodorum

TepOunumbr — KOH- 0 9,9 73 6,7 34
Tpoib 1
Tepounuast + ADI-B 0 10 90 33 34
Konrpons 2 — 6e3 3.3 13,3 83,3 6,7 32
repOuIIIoB
HCP, . 4,7 0,2 2,2 0,23 0,21

BbIBO/IbI 3. AHTHCTPECCOBBII ¥ POCTOCTUMYIIUPY-

. romuid dpdexr ADI-B BrIpaswics B yBenuue-
1. baxTtepuanbHO-ryMUHOBBIH  Ipenapar

A®DI'-B siBAsieTCA NMEPCHEKTUBHBIM JJIsi UCIIOJb-
30BaHMS B KAYECTBE aHTUCTPECCAHTA HA SIPOBOM
nieHune. Bxoasime B ero coctaB T'yMUHOBBIE
U JIpyTHE BEIECTBa, a TaKXke IITaMMbl Bac.
subtillis v Bac. amyloliquefaciens HuBenUpyIOT
repOULIUIHBIN CTPECC Y KYJIBTYphI, YTO MPOSB-
JSIeTCA B CHUKEHUU BBIXOJA 3JICKTPOJIUTOB Ue-
pe3 MeMOpanbl KJIeTok. [Ipumenenne Ha sipoBOi
nrenuiie HoBocubupckas 31 omuux repOuIiu-
JIOB Hapymaer (U3HOJIOTHYECKOE COCTOSHUE
pacTeHun.

2. Ilpenapar A®I'-B ynmyumaer ¢gurocanu-
TapHYIO0 CUTYaIUIO B MOCEBE SIPOBOM MILIEHUIIBI
10 KOPHEBOM I'HIJIM, 0COOEHHO HAa KOPHSX U 3IHU-
KOTHJIE, BCJICJICTBUE KOHKYPEHIIMH C BO30OyIuTe-
JsiMU O0JIE3HU 32 YKOJIOTHYECKYIO0 HHIY W aHTa-
TOHUCTHYECKOTO BO3JICHCTBUS HA (DUTOMATOTCHBI
B pu3ocdepe.

HUU TIPOAYKTUBHOCTH pacTeHuil. buomnpenapar
B KOMIUIEKCE ¢ repOuIUAaMH B BEreTallMio
2020 r. obecmeunn JOCTOBEPHYIO MPHOABKY
40,2% 3epHa sipoBoii mieHubl HoBocubupcekas
31 ¥ MOBBICHII €ro KayecTBO, YAYYIIHB OeIKO-
BOCTh U COJIep:KaHue KJIeHKoBUHBI. B ycnoBusax
2019 . A®T'-B NOBBICHI YPOXKAaHHOCTh 3€pPHA OT-
HOCHUTENILHO TepOuIIn0B MpuMepHO Ha 8% U HE
MOBJIMSJT Ha KAYECTBO 3€pHA.

4. Ilpumenenne ADI-B Kak aHTHUCTPECCAH-
Ta HE COMPOBOXKIATIOCH YIYUIIEHUEM MTOCEBHBIX
KaueCTB CEMsIH HOBOTO ypOKasi U HE YIyUIIHIIO
ero (pUTOCaHUTAPHOE COCTOSHUE OTHOCHUTEIHHO
OJTHUX TepOUIIIIOB.
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BJUSHUE CPOKOB NOCEBA PACTEHUM-TOHOPOB U KOHIIEHTPAIIUU
2,4-]1 HA YACTOTY OBPA3OBAHUA ITPOAYKTHUBHBIX IIBIVIBHUKOB AYMEHSA
OBBIKHOBEHHOI'O (HORDEUM VULGARE L.) B KYJbBTYPE IIBIVIbHUKOB
IN VITRO

12K.H. [lonoBa, MiIaauIMii HAyYHBIH COTPYIHUK, ACTTUPAHT
124].C. CkpsiOMH, MJIa NI HAYYHBIA COTPYIHHK, aCTUPAHT
'TILA. JIsiX, MIIa/IIuii HayYHBIA COTPYIHUK
'H.B. IleTpam, Miaammii HayYHbIH COTPYITHUK

Kniouesvie cnosa: saMeHb OOBIK-
HOBeHHbIN, Hordeum vulgare L.,
JUTAIJIONUIBI, KYJIBTYpa THUIHHH-
KOB, In Vitro, OMOTEXHOJIOT'Hs, aH-
JIPOKIIMHUS, aHAPOTEHE3, YIBOCH-
HBIC TAIIOH/IBI

!Cubupckunit HUM pacreHneBoacTBa U CeJeKIUU — QU
HNIul’ CO PAH, HoBocubupck, Poccus
’HoBocHOMPCKHIi roCy1apcTBEHHbII arpapHblii
yHuBepcureT, HoBocubupck, Poccus

E-mail: popova.k.i@mail.ru

Pedepar. Cozoanue ouzannouonvix 1unuil cenbckoXo3alUCHMEEHHBIX PACMEHUIL A6/IAENCA MPYOo-
EeMKUM, HO 8ANCHBIM IMANOM NOTYHUEHUA COPIOE 6 COBPEMEHHOI CeleKYUU PACMEHUTl, KOMODbLIl
no3eonaem cyuieCmeeHHo yCKOpUmMy RPOUecc cO30aHUsL HOGBIX COPMOE AUMEHA 00bIKHOBEHHO20
U Opy2ux cenbCKOXo3AUCmeeHHbIX Kynbmyp. /[uzanioudvl AuMeHnsa noIy4aiom npeumyus,ecmeeHHo
¢ NOMOWBIO KYbmYpbl NLLILHUKOE U KYIbMYpbl MUKPOChOp. Mbl omoanu npeonoumenue Kyib-
mype nul1bHUKOG in vitro. B nacmoawem uccnedoeanuu ycmanoeieHo éiusHue Kiumamuue-
CKUX ¢hakmopoe npu vlpauiueanuu pacmeHuii-00HOPo8 Ha 6bIX00 NPOOYKMUBHBIX NbLIbHUKOE
npu pasHevIX CPOKAx noceea u onpeoenenvl Honee cmaduibHvle coOpma, KOmMopvle UMeaIlu 6blCo-
KUil 6b1X00 NPOOYKMUGHBIX NbIIbHUKOG 6He 3agucumocmu om cpoxa noceea (Cuznan, Jlaypeame
u Jiigpens), a maxace copma, KOmopvlie npu nepeomM U mpempem cpoke noceéa nNOKaA3aiu Hau-
evicuiee KOuuecmeo oopazosanusn smopuonodoonvix cmpykmyp (3y Cypen, 3y 3aza) u copma,
KOmopbvle npu 6mopom CpoKe noceéa uMenu blCOKYI0 4acmomy 00pazoeanus npooyKmueHbvIX
nolivHuKo6 (Aua, Ixcnnoep). Hzyueno enuanue paznoit konyenmpayuu 2,4-/] 6 cpede N6 na ua-
cmomy IMOpuozeHe3a u 6b1x00 NPOOYKMUGHHIX NbLIbHUKO0S. B pesynomame oannozo uccnedosa-
HUA HAMU ObLIO YCMAaH081eH0, Umo paznasa Konyeumpayus 2,4-/1 (1 me/n u 2 me/n) ne oxazvieana
00CMOGEPHO 3HAUUMO20 6NUAHUA HA YACHONY 00PA308aHUA NPOOYKMUBHBIX NbIILHUKOG Y 6CeX
U3yueHHvlX copmoe. H3yuan cnocodnocms copmog K mopuozenesy, yCmaHoGulu, Ymo 6ce 00-
Pasypl 0a6anu NONOHCUMENbHBLIL Omeem ¢ Kyibmype nvlibHUK0s, 00Haxko copm 3y Cypen umeem
00cmogepHo 0onee HU3KUIL 661X00 RPOOYKMUGHBIX NbLIbHUKOE OMHOCUmMenbHo 00pazyoe Cuznan
u Aua. B pe3ynomame Koppenayuonno2o anaiu3a biA6,1€Ha MeCHAA Cé:A3b OJIUHbL MPYOKU Koloca
Pacmenuit-00Hopos8 u Yacmomaul 00PA306aHUA RPOOYKMUBGHBIX NbLIbHUKO0G (1 = -0,69), umo ces-
3aHO ¢ pazeumuem ONMUMAIbHOU (azvl MUKPOCHOD 071 UHOYKUUU AHOPO2EHe3d 6 NblIbHUKAX,
U36/1€4CHHBIX U3 MPYOKU KO10CaA O cpeoHell Oaunou 6 cm. /lannasa ungpopmayus moxcem 3navu-
menbHO YCKOPpUmMs 0moop pacmenuii-00Hopoe, 00HAKO PEKOMEHOYEnCA ROOMEEPHCOAny CIAOUIo
Pazeumus MUKpOCnop MUKpOCKORUYECKU 0713 Kaxic0020 HOG020 UCNOJIb3)eMO20 COpma.
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INFLUENCE OF SOWING DATES OF DONOR PLANTS AND 2,4-D
CONCENTRATION ON THE FREQUENCY OF FORMATION OF PRODUCTIVE
ANTHERS OF COMMON BARLEY (HORDEUM VULGARE L.) INANTHER
CULTURE, IN VITRO

12 K.I. Popova, Junior Researcher, PhD student
12 J.S. Skryabin, Junior Researcher, PhD Student
'P.A. Lyakh, Junior Researcher
I'N.V. Petrash, Junior Researcher

ISiberian Research Institute of Plant Industry and Breeding, Siberian Branch of ICG,
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2Novosibirsk State Agrarian University, Novosibirsk, Russia

Keywords: common barley, Hordeum vulgare L., digaploids, anther culture, in vitro, biotechnology,
androcline, androgenesis, doubled haploids

Abstract. Creating dihaploid lines of agricultural plants is a labour-intensive but essential step in
variety production in modern plant breeding. This stage allows significantly accelerate the process
of creating new varieties of common barley and other crops. Barley digaploids are produced mainly
by anther culture and microspore culture. The authors preferred anther culture in vitro. In the present
study, the influence of climatic factors in the cultivation of donor plants on the yield of productive
anthers at different sowing dates was established. The authors also identified the more stable culti-
vars with a high anther production regardless of sowing date (Signal, Laureate and FEifel). Varieties
showed the highest number of embryo-like structures formation at the first and third sowing dates (Zu
Suren, Zu Zaza), and sorts with a high rate of productive anther formation at the second sowing date
(Acha, Exploer) were identified. Different concentrations of 2,4-D in N6 medium on the frequency
of embryogenesis and yield of productive anthers were studied. As a result of this study, the authors
found that different concentrations of 2,4-D (1 mg/l and two mg/l) had no significant effect on the for-
mation frequency of productive anthers in all the varieties studied. When the embryogenesis capacity
of the cultivars was reviewed, all the samples were found to be positive in anther culture. However,
the array Zu Suren had a significantly lower effective anthers yield than the samples Signal and Acha.
As a result of correlation analysis, the authors found a close relationship between the length of the
ear tube of donor plants and the frequency of formation of productive anthers (r = -0.69). A close
relationship with the development of optimal microspore phase for the induction of androgenesis in
anthers extracted from the ear tube with an average length of 6 cm was determined. This information
can significantly speed up the selection of donor plants, but it is recommended to confirm the stage
of microspore development microscopically for each new cultivar used.

SAumens oObIkHOBeHHBIH (Hordeum vulgare
L.) sBysieTcst MMPOKO BO3IETBIBAEMOM 3€PHOBOM
KynbTypoil. 1o mpou3BOACTBY AYUMEHSI B MHUpPE
munupytot Poccusi, Kanaga u CIIA. bonee 65%
3epHa AUMEHS UAET HA KOPMOBBIE 11esH, 6—8% —
Ha nuBoBapeHue U 15% — Ha MpoaOBOJILCTBEH-
Hble HYyX1bl [1]. IlepcnekTMBHBIM Hampasie-
HUEM SIBJISIETCSl MCIOJb30BaHUE SUMEHS OOBIK-
HOBEHHOTO B KayecTBe ¢uTopemenuaropa Jyis
OUYHCTKH MMOYB OT IIUHKA [2].

CeNeKIIMOHHBIN TPOIECC MHOTHX KYJBTYD,
B TOM YHCJI€ U STYMEHS, CONPSHKEH C PAIIOM TPY-
HOCTEH, BOZHUKAIOMUX Ha (JOHE COBOKYITHOCTH
pa3zHoo0pas3usi MPUPOTHO-KIMMATHUECKUX YCIIO-
BH 1 TpeOOBaHUM, IPEIBABIIEMBIX K cOpTy [3].
broTexHOI0rus KaK METO/T IIUPOKO UCIIOIB3YeT-
¢4 B cellekuuu pactenuil. [lomyyenue auramnio-
UJIOB SIUMEHS B KYJIBTYPE MbIJIbHUKOB ITO3BOJISIET
3HAYUTEIFHO YCKOPUTH MPOIECC CO3/IaHUsl HO-
BBIX COPTOB, oOecreynBas nccieaoBaresiei cra-
OWIBHBIM MCXOMHBIM MarepuaioMm [4]. Tak kak
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STIMEHb OOBIKHOBEHHBIM UMEET OOJIBIION pa3Mep
reHoma (> 5,1 r6 (rurabasbl)), TaHHAs TEXHOJIO-
r'Usl BeCbMa IOJIe3Ha NP MCCIIEA0BAaHUSAX TeHe-
TUYECKOTO XapakTepa, Jiejasi MpoIecc CEKBEHU-
pOBaHMSI U KApTHPOBAHHUS MEHEE TPYILOEMKUM
[5].

Juramionasl — TramioWAHbIE  pacTeHMs,
MPEJICTABISIIOIIME CO00M TOMO3UTOTHBIE Opra-
HU3MBI, UMEIOIIME TBOWHON HAOOP OIMHAKOBHIX
XpOMOCOM. DTa OCOOCHHOCTH AMTAITIOMIHBIX
(hopM TO3BOJISIET M3YYUTh PELIECCUBHBIE IPH-
3HAKH, KOTOpbIE OOBIYHO HE MPOSIBIIAIOTCS y Te-
TEPO3UTOTHBIX pacTeHuit [6, 7]. Jurammoumsr
SYMEHS IIMPOKO HCIOB3YIOTCS Ui MIOMCKA MO-
JEKYJISIPHBIX MapKepoB M TOCTPOEHMSI T€HETH-
yeckux KapT [8—10]. Meron KyapTUBHpPOBaHMS
M30JIMPOBAHHBIX MBUILHUKOB JIOCTATOYHO MPOCT
B OCBOCHMHU U TpeOyeT MUHHMAJIbHBIX 3aTpar,
a TaKXe JlaHHas TEXHOJIOTHS OTIMYaeTCs BbI-
COKOH II€HHOCTHIO, T. K. TOMO3UTOTHbIE JUHUU
MO3BOJISAIIOT HAKAIIMBATh B OHOM I'€HOTHUIIE He-
00XOZMMBIE [Tl CEIEKIIMOHEpa TeHbI OT Pa3HbIX
ponutenelt (mupamuaupoBanue reHos) [11, 12].
B kxoHeyHOM cyeTe HUCHOIb30BAHHUE KYJIBTYPbI
MBUIBHUKOB TI03BOJISIET 3HAYUTEIBHO YCKOPHUTH
CEJIKIIMIO SYMEHS OOBIKHOBEHHOTO M JIPYTHX
CEJIbCKOXO35IMCTBEHHBIX PACTEHUM.

BrnepBeie purammonsa suMeHss ObLT MONY-
yeH B 1970 1. B yCoBHsIX in Vivo B pe3ysibTaTe
MEXBHUJOBOTO CKPEIIMBAaHUS SUMEHSI OOBIKHO-
BeHHOTo (H. vulgare) m sTUMEHS JTYKOBHUYHOTO
(H. bulbosum) [13]. B kynbType in vitro BiepBbie
JUTAIUION]] sSTYMEHs ObLIT MOJTyY€H U3 MbUIbHUKOB
B 1973 1. [14], 3atem B 1976 1. u3 cemsimouku [ 15]
u B 1991 1. u3 u3onupoBaHHbIX MUKpoctop [16].

B HacToAmMii MOMEHT JUTarjaIoOuAbl SYUMEHS
MPEUMYIIECTBEHHO MOIYYaroT ¢ MOMOIIBI0 Me-
TOJZIOB In Vitro: Ky/ibTypa MbUIBHUKOB, KYJIBTypa
M30JIMPOBAHHBIX MUKPOCTIOP, 3aBsi3el U CeMSAIO-
YeK; U3 METOJIOB 1N VIVO UCHOJIb3YIOT AIUMUHU-
poBaHue xpomocom [4, 8].

Jlst momy4yeHust AMTarionioB s’UMEHS ¢ T10-
MOIIIBIO KYJIBTYPBI IBUILHUKOB 1n Vitro Heo0xo1u-
MO OCYUIECTBUTh TPH OCHOBHBIX 3Tara: KyJlIbTH-
BUPOBAHUE MBUILHUKOB HAa MHAYKIIMOHHOW cpefie
10 o0pa3zoBaHUsl 3MOPHONONOOHBIX CTPYKTYD;
BBIpAILIMBAaHUE MPOPOCTKOB, MOJYUYEHHBIX U3 IM-
OpHOTIOIOOHBIX CTPYKTYP Ha pPEreHepariiOHHON

cpeze; ajanTtaius U JATbHEHIINNA pOCT 3€JE€HBIX
IIPOPOCTKOB B ycaoBusX ex vitro [11, 17].

Ha »sddextuBHOCTS  KYJIBTUBUPOBAHUS
NBUIBHUKOB M TIOJTYYEHHS 3€JIE€HBIX MPOPOCTKOB
MOTYT OKa3blBaThb BIIMSIHHE YCJIOBUS BbIpalllu-
BaHUSl PACTEHUI-IOHOPOB, METOABI Ipenodpa-
OOTKHU MBUIBHUKOB, COCTAB MUTATEIBHON CPEJIb
Ha CTaJuM MHAYKLUWU U pereHepaliu, yCIOBUS
KyJBTUBUPOBAHUS IPOPOCTKOB U 3MOPHUOIIO00-
HBIX CTpYKTyp. OJlHAaKO OCHOBHOI BKJIaJ B 00-
pa3oBaHMe 3€lEHBIX MPOPOCTKOB U AMOPHOIIO-
TIOOHBIX CTPYKTYp, a CJIEIOBATEeNIbHO, B 3 Pek-
TUBHOCTb METO/Ia KYJIbTUBUPOBAHNUS TbUILHUKOB,
BHOCHT T'€HOTHUIT pacTeHus-nonopa [11, 18, 19].

OcHoBHOH MpoOIEMON KyJIbTYpbl NbUIbHU-
KOB y pacTeHU#, NpUHAJIeKAIINX POy 3JaKO-
BbIX, sBiseTcs (opMupoBaHUE OOJBLIOrO KO-
JUYECTBa XJIOPOPMII-Ie()EKTHBIX MPOPOCTKOB
(2IbOMHOCOB), KOTOpBIE SIBISIFOTCS HEXKHU3HE-
CIOCOOHBIMHU B yCIIOBHX eX vitro [20-23]. Eme
OJIMH MHUHYC KYJIBTYPhI IBJIBHUKOB — 00pa3oBa-
HUE PACTEHUH C Pa3JINYHOM CTENEHBIO IIJIOUTHO-
CTH: TU-, TIOJH-, AHEYTJION/IHbIE U TaIuIOUIHbIE.
[Tocnennue Gpopmbl HEPEIKO OKa3bIBAIOTCS CTe-
PWIBHBIMHM, HO Tociie 00pabOTKH HPOPOCTKOB
KOJIXULIMHOM MPOUCXOTUT YABOCHHUE YMCIIA XPO-
MOCOM, B pe3yJbTare Yero BO3HUKAIOT (hepTUilb-
HbIe TOMO3HUTOTHI [13, 20, 24-26].

Brlimenepeuncienabie mpobaemMbl IpUMeEHe-
HUS TalJIOUIHBIX TEXHOJIOTUN CBSA3aHbI C HENO-
CTaTOYHOM M3YyYEHHOCTHIO JAHHOTO METOAA.

B cBsi3M ¢ A3TUM JOCTAaTOYHO aKTyaldbHOH
cUMTaeTcs 3ajada pa3pabOTKU BBICOKOMPOIYK-
TUBHON TEXHOJIOTUU MOJyYEHHUsl TUTAIJIOU/OB
SYMEHS, HECYIIUX LEJIEBbIE T€HbI, KOTOPbIE MO-
IyT OBITh HCIHOJB30BaHbI JUIsl OCYILECTBICHUS
CEJIEKIIMOHHBIX Mporpamm. J{is 3Toro Heobxoau-
MO U3YUYWTh pa3iuyuHble (HaKTOpPbl U 1MO100paTh
ONTHUMAJIbHBIE YCIIOBUS JJIsl BbIpalMBaHUs pac-
TEHUH-IOHOPOB U KYJIBTUBUPOBAHUS H30JIUPO-
BaHHBIX MbUIBHUKOB JJISl TOJY4YEHUs OOJIBIIOTO
yHuclia SMOPUONOAOOHBIX CTPYKTYp. B wacTHO-
CTH, HEOOXOIMMO MOA0OpPaTh ONTHUMAIbHOE CO-
OTHOIIIEHHE TOPMOHOB U KOMIIOHEHTOB pereHe-
PAaLMOHHOW W MHIAYKIIMOHHOM CpPEJIbI.

Henp wuccrnenoBaHus 3aKiIrOyaeTcss B HU3-
YYEHUU 0COOEHHOCTEH BIMSIHUSI Pa3HBIX CPOKOB
M0CEBA PACTEHUMN-AOHOPOB SUYMEHSI OOBIKHOBEH-
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HOTO, a TaK)K€ Pa3IMYHbIX KOHLEHTpauuu 2,4-]]
B MHJIYKIIMOHHOM Cpejie Ha 00pa3oBaHue dMOpH-
OTIO/I00HBIX CTPYKTYP.

OBBEKTbBI U METO/bI
NCCIEJOBAHUU

B kauecTBe mMarepuana /it IpOBEACHUS HC-
cie0BaHus ObUIM HUCIIONB30BaHbl 7 COPTOB SIPO-
BOTO SYMEHsSI OT€YECTBEHHOW M WHOCTPAaHHOMU
cenexuun: Curnan (denepanbHblil AnTaniCKHiA
Hay4YHBII [IEHTp arpobuoTexHonoruii, MHcTUTYyT
mutonorun U reHetmkn CO  PAH), Awua
(Cubupckuit HUM pacreHneBoACTBa M CEJICK-
un), Jlaypeare (Syngenta Crop Protection Ag,
[seinapust), Eddens (Secobra Recherches,
Opannus), 3y Cypen (Saaten-union GMBH), 3y
3aza (Saaten-Union GMBH), Dkcmnoep (Secobra
Recherches, ®pannus). Bkitouennsie B paboty
copTa SBISIIOTCS NHBOBAapeHHBIMU. Martepuan
Obl1 r00e3HO mpenoctaBieH E.A. CanuHoit
(Mucturyt mutonorun u renetuku CO PAH).
B paboty Obu1 BKIIIOYEHBI TaKkKe THOPUIBI SPO-
BOTO suMeHs mepsoro nokonenus (F)), momy-
yennsle oT FO.H. I'puropreBa (Cubupckuit HUA
pacteHueBoAcTBa U cenekuuu — punman Ul ul®
CO PAH).

B kauectBe (HaKTOpOB SKCIEPUMEHTA YUH-
THIBAJIUCh COBOKYITHOCThH YCIIOBUH IMpOU3pacTa-
HUS, CKJIAJBIBABIINXCA B ONPEACNCHHBIA CPOK
noceBa, ¥ KOHILIEHTpalus ropmona 2,4-J1 B un-
TYKIIMOHHOM cperie.

Pactenus-noHopsl ans otéopa MbUIBHUKOB
BBICEBAJIU B MOJIEBBIX YCIOBUSIX C YYETOM Tpebo-
BaHMI METOJIMKH ToJieBoro onbiTa B 2020 1. [27].
Hopma BeiceBa — 530 mir/m?. [upuna mexmy-
psaauii — 15 cm. [loceB mpoBeneH B Tpu Cpoka
C EPUOIUYHOCTBIO 15 nHel HauuHas ¢ 18 mas.
ITnomans aensuku — 50 M2, YdacTok pa3Menia-
cs Ha onbiTHOM Tosie CuOHUUNPC — dunmana
Hlul" CO PAH, pacnoiiok€eHHOM B YCJIOBHSIX
HeHTpanpHOM necoctenu [lpuodbs Ha TUNHY-
HOI JJ1s1 30HBI TIOYBE — YEPHO3EME BBIIIEIOUECH-
HOM cpeaHecyruHucToM. ComepxaHue rymyca
B cioe 0-30 cm — 4,4%, obmiero azora — 0,34, Ba-
nosoro ¢ocdopa — 0,30%, nonsuxkHOTO Pocdo-
pa u kanus (mo Yupukory) — 29 u 13 mr/100 r mo-

YBBI COOTBETCTBEHHO, pH BOJHOM BBITSIKKHU 6,7—
6,8 [28].

Mereoponornyeckue yciaosuss 2020 r. xa-
paKTepHU30BaIUCh HEPABHOMEPHOM TEIUIO- U Bila-
roo0OecreyeHHoCThI0. B Mae oTrmeuanu obunue
tera (15,5 °C, nopma — 10,9 °C) u Bnaru (54 mm,
HopMma — 37 mm). UroHb commpoBoxaaicst Hemo00-
pom Tera (16,6 °C, Hopma — 16,9 °C) u nedunu-
TOM OCaJIKOB — YPOBEHb B 2,3 pa3a HUKE HOPMBI
(55 mm). Uronb OBLT TETIIBIM, KOJTHMYECTBO OCa-
KOB (85 MM) MpeBHIIANIO CPEIHEMHOTOJICTHHE
3HaueHus B 1,4 paza. B aBrycrte mpuxon temnia
u atmoc¢epHoi Biaru 611 Ha 2,4°C u 15 MM co-
OTBETCTBEHHO BbIlIe HOPMHI (16,2°C 1 67 Mm).

Marepuan oTéupany paHo yTpoM IO TOCTH-
KEHUU MHUKPOCIIOPAMHU OJHOSIICPHON CTaIuH.
Konocest momemianu B cocyabl ¢ JUCTHILIUPO-
BAHHOU BOJIOM W BBIAEPKMBAJIM B XJIaJ0-T€PMO-
crare nipu t = 4°C B Teuenue 7—17 nHe.

Crepunuzanuio  Marepuaiga  MPOBOAMIN
98 %-m sTanonoM. [IbUTPHUKY UCTIONB30BATH U3
CpeaHel JyacTh Kojioca. B kauecTBe HHAYKIIMOH-
HOM cpesbl IPUMEHSIAaCh arapu3oBaHHasi cpeaa
CHU N6 c¢ paznmuuHOil KoHIEeHTpanuen 2,4-]]
(1 u 2 mr/n), mpUroToBiieHHas IO U3BECTHOMN Me-
Tonuke [29] ¢ U3MEHEHHBIM COIEP)KaHUEM MaJlb-
to3b! (30 r/11), Muo-uno3urona (100 mr/in) u no-
OaBierrem caxapossl (60 r/m).

KynsruBupoBanne rHUOPUAOB MPOBOIUIN
B cpene CHU N6 ¢ cocTaBoM, OMUCAHHBIM BHIIIIE,
HO C OJIHUM BapHaHTOM KOHUEHTpauuu 2,4-/] —
1 mr/n. BuraMuHbI 100aBIISIIIN [TOCJIE AaBTOKJIABH-
pOBaHUS, B CTEPUIILHBIX YCIOBUAX JIAMHUHAPHOTO
6okca. [IpUTBHUKH KyJTBTHBHPOBAJIN B YalllKaxX
[TeTpu npu Temmneparype 26 °C B TeMHOTE.

OMOpHONO00HBIE CTPYKTYPHI, AOCTUTILNE
B quameTpe 1—2 MM, CHavyasa nepeHoCuIn Ha pe-
reHeparonnyto cpeny ['ambopra (BS) ¢ no6as-
nenueM caxapossl (30 1/m), kuaeruna (0,5 mr/im),
HVYK (0,5 mr/m) u arapa (5 r/n), 3aTrem Ha pere-
HepauroHHyto cpeny 190-2, conepxamyro HYK
(0,5 mr/n) u xunetrun (0,5 Mr/m) ¢ mocnemyto-
MM YBEJIMUYEHUEM TOCcIeaHero 10 1,5 mr/n npu
OTCYTCTBHM pereHepanuu. KyasTHBHUpOBaHHE
MIPOBOJIMJIOCH B KIIMMOKaMepe MpH TeMIepaType
22°C u BnaxHocTtu 70 % mpu HEMPEPHIBHOM OC-
BemeHuu [11].
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OMOpHONOI0GHEE
CTPYKTYPBI .

Puc. 1. IMOpUOTIONOOHEIC CTPYKTYPBI, 00pa30BaBIIKECS B PE3yNIBTaTe KYIFTHBUPOBAHUH MBUIBHUKOB STIYMCHS
OOBIKHOBEHHOTO in Vitro
Figure 1. Embryo-like structures resulting from the cultivation anthers of Hordeum vulgare in vitro

3a yacToTy 0O0pa30BaHMs NPOIYKTUBHBIX
IBUIBHUKOB MPUHUMAETCSI OTHOIIEHUE chopMu-
poBaBmuxcs cTpykryp kK 100 KynbTuBHpOBaH-
HBIM TBUIPHUKAM; 4YacTOTa OOpa3oBaHUs MpPO-
POCTKOB — OTHOIIEHHE OOpa30BaBUIMXCS IPO-
POCTKOB K YHCITYy IPOIYKTUBHBIX MBUILHUKOB.

[Tony4yennsle naHHble OOpalaThIBaM CTa-
TUCTUYECKH C TPUMEHEHUEM IaKeTa Mporpamm
Statistica, TIpOBOAMIN KOPPEISLIMOHHBIN aHAIN3
u T-test [30].

PE3VJILTATBI HCCJEJOBAHUI U UX
OBCYKJIEHUE

Ha mHAOyKIMoHHOW cpene eIMHUYHBIE SM-
Opronono0HbIE CTPYKTYpbl Hadaliud (OpMHUPO-
BaThCs K 27-My JHIO, MAacCOBOE K€ HUX MOsBIE-
HUEe oTMedasioch Ha 30-i1 1eHb ¢ Havaa KyJIbTH-
BHUPOBAHMUSI MBUTEHUKOB (pHC. 1).

B pesynbrare skcrnepuMeHTa yCTaHOBIIEHO,
YTO BCE COpTa MPOSBUIU CHOCOOHOCTH K 00Opa-
30BaHHUIO AMOPHUOMONOOHBIX CTPYKTYP B JIBYX
BapHaHTax KoHueHTpauuu 2,4-/1 B cpene. bouio
BBISIBJIEHO, YTO U3YUYEeHHbIE J103bI 2,4-/] He oka3a-
T CYIIECTBEHHOTO BIUSHHUS HU HA YUCIIO TPO-
ITYKTUBHBIX MBUTBHUKOB, HU HA YHCIIO MPOPOCT-
KOB (Tabnuua).

CpaBHUTENBHBIN aHAJIN3 COPTOB IO CIIOCO0-
HOCTH K aHAPOTeHe3y I0Ka3all JOCTOBEPHBIE pas-
muuus copta 3y Cypen ¢ copramu Ada u Curnan

0 4acTOTe 00pa30BaHUsl MPOJYKTUBHBIX IbLIb-
HukoB. 3y CypeH ominyajics MEHbUIMM HUX KO-
andecTBOM. CyIECTBEHHBIX Pa3IMUUi MEXIy
OCTaJIbHBIMU COPTAMH HE YCTAHOBIIEHO.

B nenom no ombiTy ObLTa MOJy4YeHA JOCTa-
TOYHO BBI COKasi yactora smbpuoreHesa (ot 3,5
% y copra 3y Cypen no 11,8 y copra Curnamn).

brula orMedeHa pasHMIIa B YacToTe oOpa-
30BaHMs SMOPUOCTPYKTYp NMpPHU CPABHEHHUU pa3-
JUYHBIX CPOKOB IIOCEBA JIOHOPHBIX PACTEHUH.
Merteoposnoruueckue ycioBusi, popMupoBaBILIu-
ecsl B IEPUOJI Pa3BUTHUS PACTEHUI, B CYIIIECTBEH-
HOW CTENEHU BIMSIOT Ha BBIXOZ 3MOpHOINono0-
HBIX CTPYKTyp. Panee o HamMuuu Takoy TEHICH-
UM yKasbiBasioch B pabotax JI.A. IleprmHoii
[11].

CpaBHeHHE 4acTOThl 00pa30BaHMS MPOIYK-
TUBHBIX TBUIBHUKOB IIPU Pa3INYHBIX CPOKax
IOCeBa MOKa3allo, YTo 00pazoBaHKUE IMOPHUOIIO-
JTOOHBIX CTPYKTYp UAET HepaBHOMepHO. Tak, co-
pra Curnaun, Jlaypeare u Diidens numenu cXoxui
pe3yibTaT BHE 3aBUCHMOCTH OT CPOKa IIOCEBA.
Yactota 00pa3oBaHMs MPOAYKTUBHBIX MBUIbHU-
koB coctaBmia 11,4 % npu nepBoM cpoke moce-
Ba, 12,2 — npu Bropom u 10,2 % npu TpeTbeM.
Aua n DKCII0ep MOKa3ajln Jy4dllIne pe3yJbTaTbl
npu BTopoM cpoke nocesa. 3y Cypen, 3y 3aza
MOKa3aJy JIy4lIyl0 4acTOTy OOpa3oBaHHs IpO-
JTYKTHBHBIX NBUIBHUKOB IIPU IEPBOM M TPETHEM
cpokax nocesa (puc. 2).

Biansinue pa3inyHbIX KOHUeHTpanuii 2,4-/1 Ha 3¢ dekTHBHOCTL aH/IpOreHe3a sYMeHs1 00bIKHOBECHHOIO
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Effect of different concentrations of 2,4-D on the efficiency of androgenesis of Hordeum vulgare

T'enorun Conepxanue | Yucno KynbTH- IIponykTuBHBIE IIBIIBHUKU Bcero npopoctkos
B cpene 2,4-J1 | BUPOBAHHBIX Yucno Yacrora, % Yucno Yacrora,%
(mr/m) IBUIBHUKOB
Curnan 1 354 41 11,6 2 4,9
2 256 31 12,1 6 19,35
Bcero 610 72 11,8 8 11,1
Aua 1 94 7 7,44 1 14,3
2 195 11 5,6 1 9,1
Bcero 289 18 6,2 2 11,1
Jlaypeare 1 382 35 9,2 0 0
2 524 39 7,4 1 2,6
Bcero 906 74 8,2 1 1,35
Oitdens 1 279 19 6,8 0 0
2 75 12 16 1 8,3
Bcero 354 31 8,7 1 3,2
3y CypeHn 1 67 3 1 50
2 163 3,7 0 0
Bceero 230 8 3,5% 1 12,5
3y 3aza 1 153 17 11,1 7 41,2
2 255 18 7,1 0 0
Bcero 408 35 8,0 11 31,4
Dkcrmoep 1 207 17 8,2 3 17,6
2 271 30 11,1 10 33,3
Bcero 478 47 9,8 13 27,6
F710 143 12 8,39 7 58,33
F714 162 21 12,96 0 0
F728 56 5 8,93 0 0

Ipumeuanue. Pazauiia mo cpaBHEHHIO ¢ TIOKazaTenssMu copta CurHan u Ada gocrosepHa npu P<0,05.
Note. The difference as compared to the values of varieties Signal and Acha is significant at p<0,05

[TonydeHHsBlil pe3yabTaT TOBOPUT O TOM,
YTO yCJIOBUSI BBIpAIIIUBAHUSl PACTEHUN-T0HOPOB
OKa3bIBaIOT OOJIBLIOE BIMSHHUE HA BBIXOJ IPO-
QYKTHBHBIX MBUTBHUKOB, IPH 3TOM HEKOTOPEIE
reHorunsl (Curnan, Jlaypeare u Diidenn) sB-
JISTIOTCS 0oJiee CTaOMIBHBIMU B U3MEHSIOIINXCS
YCIIOBUAX Pa3BUTHUS pacTeHui. HU3Kuil BBIXO
MIPOJYKTUBHBIX IBUILHUKOB Yy copToB 3y CypeH
u 3y 3a3a npu BTOPOM CpPOKE MOCEBA MOXKHO
CBA3aThb C HEOJAronpuATHBIMU TUIPOTEPMHU-
YECKHUMH YCJIOBUSIMU HMIOHS, Ha KOTOPBIM MpH-
nuIoch OoJblIas yacTh (a3 pa3BUTUSA PAaCTEHUI.

[Ipu cpaBHeHMM THUOPUAHON MOMYJIALUU
OblIa yCTaHOBJIEHA OOpaTHasi KOppessius pac-
CTOSIHMSI OT BEPXHET0 MEXJ0y3JIus J0 Bllarajiu-
mia pyraroBoro aucrta (TpyOKH KoJioca) ¢ 4acTo-
TOM 00Opa3oBaHUs NPOAYKTUBHBIX MbUIBHUKOB

(r=-0,69), uTo 00YCIOBIEHO TE€M, YTO KOJIOCHS,
HaxoJSAIKUECs] B TPyOKe OMPENeTICHHON IITUHBI
(ot 4 o 8 cM), MPOXOASIT HEOOXOMUMBINA MJIs
WHIYKIIUU SMOpUOTreHe3a 3Tamn — OJHOSIEPHYIO
CTAaIMI0 PA3BUTHUS MHUKPOCIOP B MBUIbHUKAX
(puc. 3).

VYcTaHOBIEHHAasT 3aKOHOMEPHOCTb MOXKET
ObITh MCIOJB30BaHA ISl yCKOpeHUs ordopa
pacTeHUI-IOHOPOB, OJTHAKO JTaHHAsI TCHICHIIUS
MOXXET CHJIBHO OTJIMYAThCS OT YCTAHOBJICHHOM
B Pa3JINYHBIX YCIOBUSIX BBIPAIIMBAHUS U CUJIb-
HO 3aBHCHUT OT reHotuna. J{ns Oonbiiei TodY-
HOCTH PEKOMEHYETCsl TMOJATBEPKJIaTh CTaIUI0
Pa3BUTHUS MUKPOCTIOP MUKPOCKOITHYECKH.
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Puc. 2. BnusiHAe CPOKOB IOCEBA Ha YaCTOTY 00Pa30BaHUsI MPOAYKTHBHBIX IBUIBHUKOB SIMEHS OOBIKHOBEHHOTO
Figure 2. Effect of sowing dates on the rate of formation of productive anthers of Hordeum vulgare
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Puc. 3. B3anmMocBs3b JUIMHBI TPYOKH KOJIOCA M YaCTOTHI 00pa30BaHMs! MPOYKTUBHBIX MBIIBHUKOB Y THOPUIOB
F710, F714, F728 sumeHst 0OOBIKHOBEHHOTO
Figure 3. Figure 3. Relationship between ear tube length and rate of producing productive anthers in Hordeum vulgare
hybrids F710, F714, F728.

BbIBO/IbI

1. Ha BBIXOm 5MOpHONONOOHBIX CTPYKTYP
OKa3bIBAIOT BIMSHUE (AKTOPBI OKPYKAFOIICH
Cpelbl, BO3ECUCTBYIONINE HA PACTEHUS-IOHOPBI
P BBIPANIUBAHUH.

2. He ycTaHOBIE€HO HOCTOBEPHBIX pa3iH-
9ui MeXIy KOHIeHTpamusamu 2,4-J1 1 u 2 mr/n
M0 YUCITY TPOAYKTHBHBIX NBUILHUKOB H IPO-
POCTKOB.

3. Bce u3yueHHble copTa MPOSABISUIM CHO-
coOHOCTB K 3MOpHOTeHe3y, OHAKO C PA3TMYHON
MHTEHCHUBHOCTBIO, UYTO TOBOPUT O J10JI€ BIUSHUS
TeHOTHUIIa Ha aHJIPOTEeHE3.

4. Copr 3y CypeH umen 10CTOBEpPHO MEHb-
1€ TPOAYKTHUBHBIX MBUIbHUKOB MO CPABHEHUIO
¢ copramu Aua u CurHai.

5. ObGnapyxeHa KOppessius MEexXay -
HOM TpyOKM KOJOCa U MPOAYKTUBHOCTBHIO aH-
aporenesa y rubpunaos F, sumens, uto yka-
3bIBAE€T HA TO, YTO JAHHBIN MOKAa3aTelb MOXET
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OBITH MCITOJIb30BaH B Kau€CTBE OPUEHTHUPA TS Pabora BbimonHena B pamkax locynapcTBeHHOro
YCTaHOBJIEHUS CTaIHH MHKPOCIOp TIpH otGope  3afammi  HMLul'  CO PAH  (mpoexr Ne  AAAA-
006pAa3I0B C PACTEHUH-TOHOPOB. A19-119101790002-1).
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OLIEHKA MCXOJTHOT'O MATEPHAJIA ISl CEJIEKIIUU EJKU CBOPHOM
B YCJIOBUSIX MPUMOPCKOI'O KPASI

0.M. Ckano3y0, KaHAUAAT CEIbCKOX03IUCTBEHHBIX HAYK,

HAYYHBIH COTPYIHHK Knwuesvie cnosa: exa coopHas,
H.JI. KnoukoBa, Miaimii Hay4HbI COTPYIHUK CeJIeKINs, YPOKANHOCTb 3elle-
®enepaJibHbIH HAYYHBIH EHTP arpo0HOTeXHOIOTHii HOM Macchl, CeMeHa, 3MMOCTOli-
JanbHero Bocroka um. A.K. Haiiku, Yecypuiick, Poccnst KOCTh
E-mail: olga.skalozub@mail.ru

Pedepar. Eoxca coopnas — 6epxo6oii pulxioKycmogoi MHO201emMHUIL 314K, Hauboiee meHeewl-
HOCUBHLIL U3 WIUPOKO PACNPOCMPAHEHHBIX 31aK06blx mpaes. Huskaa 3umocmoiikocmsy aenaem-
cA npenamcmeuem Ona WUpoOKo20 UCNOIb306AHUS eXHCU COOPHOIL 8 Kauecmee y20nacmouniHoll
KYJ1omypol, @ MaKHce cOepHCuaouum Gaxmopom paiionuposanus copmoe ¢ Ilpumopckom kpae.
Co30anue 6b1COKO3UMOCMOUKUX UHMEHCUGHBIX COPMOE e)cU COOPHOIU ABNAEMCA AKMYATbHbIM
HanpaeieHuem ceneKyuonnou pavomel. Llenv uccnedoseanuii — uzyuums nepcneKmMuHbLl UCX00-
HbLIl Mamepuan excu cOOPHOIL 01 OaIbHeNULe20 UCNO1b306aHUA 6 CO30AHUU HOBBIX 3UMOCMOTI-
KUX, 6b1COKONPOOYKMUBHBIX COpMO6. B pezynomame uzyuenus KonieKkyuu excu cOOpHoil 3a nepu-
00 2018-2020 22. 6 ycnosusax Ilpumopckozo Kpas eviasneHvt cOpmooodpazysl 01 CO30AHUA COPMOE
unmencuenozo muna. Ilonnozo pazeumusa u HauboNLULET YPOIHCATIHOCIIU PACHMEHUA eXCU COOpP-
HOUl 0ocmuzalom Ha mpemuii 200 dcuznu. Ilo yposcaiinocmu 3enenoi maccol 6 cymme 3a 06a 2004
nONb306aHUA PAO 00PA3Y08 exycu cOOpHOU npesviuiatom cmanoapm na 29-34 %. Imo copmoo-
opazuvt 41821 /luxopacmywian (Hopeecusn), 40280 /Juxopacmywiaa (Anmait) u Ceeponosuanka
86 (Ypanvckuin HUHUCX). I1o ypoxcaiinocmu ceman é cymme 3a 08a 200a nOIb306AHUA 8blOEU-
auce copmooopazuywvt Ceeponosuanka 86 (Ypanvckuni HUUCX), /lukopacmywaa (IIpumopckasn
mecmuasn) u 32028 /Juxkopacmywana (Apxanzenvckasa oonacms), npeezouieduine Cmanoapm Ha
113—-153 %. B ycnoeusax Kpasa 3umocmoiuKkocmy pacmeHuil 6 nepeyio 3umy AeaAAemcsa JUMUnmu-
Pyiowum hakmopom ona excu coopuoi. Boiasnennvie paznuuus no 3umocmoikocmu pacmenuil
Nn03601A10M UCNOIb306aMb JyYUIUe U3 HUX 6 celeKuyuu. B konnexyuonnom numomnuxe exncu
coopnoit Imo copmooodpazywt, umesuiue 100 % nepezumosasuiux pacmenuii 6 nepeyro 3Uumy nocie
noceea: 48113 Aykwmpyone (/lumea), 41821 /luxopacmywasa (Hopeecusn), 40896 /luxopacmyuian
(Kazaxcman), Ceéeponosuanka 86 (Ypanvckuic HUHCX), /lukopacmywasn (IIpumopckuii Kpaii).

EVALUATION OF SOURCE MATERIAL FOR SELECTION OF DACTYLIS
GLOMERATA IN PRIMORSKY REGION CONDITIONS

0.M. Skalozub, PhD in Agricultural Sciences, Researcher
N.L. Klochkova, Junior Researcher

A.K. Chaika, Federal Research Center for Agrobiotechnologies of the Far East, Ussuriysk, Russia

Keywords: Dactylis glomerata, breeding, green mass yield, seeds, winter hardiness

Abstract. Dactylis glomerata is an upland loose-flattened perennial herb, the most shade-tolerant of
the common grasses. Low winter hardiness is an obstacle to the wide use of Dactylis glomerata as a
grassland crop and a limiting factor for the release of varieties in the Primorsky Region. The devel-
opment of highly winter-hardy intensive types of dwarf Dactylis glomerata is an important area of
breeding work. The study aims to study promising source material of Dactylis glomerata for further
use in creating new winter-hardy, high-yielding varieties. The authors have identified types for the
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yield of intensive varieties by studying the collection of Dactylis glomerata for the period 2018-2020
in the conditions of the Primorsky Region. The Dactylis glomerata plants reach full development and
the highest yields in the third year of life. In terms of green matter yields in the two years of use,
several Dactylis glomerata exceed the standard by 29-34%. These are variety samples 41821 Wild
(Norway), 40280 Wild (Altai), and Sverdlovchanka 86 (Ural Agricultural Research Institute). The va-
rieties Sverdlovchanka 86 (Urals Agricultural Research Institute), Dikorastushchaya (Primorskaya
local) and 32028 Dikorastushchaya (Arkhangelskaya region) were distinguished by seed yield in the
two years of use, having exceeded the standard by 113-153%. The winter hardiness of plants in the
first winter is a limiting factor for Dactylis glomerata in Primorsky Krai conditions. The identified
differences in the winter hardiness of plants allow the best of them to be used in selection. In the col-
lection nursery of Dactylis glomerata, a variety of varieties with 100% winter hardiness of plants in
the first winter after sowing were: 48113 Aukstuole (Lithuania), 41821 Wild (Norway), 40896 Wild
(Kazakhstan), Sverdlovchanka 86 (Agricultural Research Institute), Wild (Primorsky Region).

Esxa coopnas (Dactylis glomerata L.) — Bep-
XOBOW PBIXJIOKYCTOBOM MHOI'OJIETHUM 371K, HAU-
0ojiee TEHEBBIHOCITUBBIM M3 IMIMPOKO PaCHpo-
CTPaHEHHBIX 371aKoBbIX Tpas [1]. Ha nanHbIil Mo-
MEHT CEJICKITHS €K1 COOpHOI HalpaBieHa Ha BhI-
BEJICHUE 3MMOCTOMKHUX, MPOJYKTUBHBIX COPTOB
JUISE MHOTOYKOCHOTO M MACTOMIIHOTO HCIOIB30-
BaHMSI, & TAKXKE JJIS 3aJTy>)KEHUs] TEHUCTBIX MECT
B napkax u cagax. OCHOBHOI pHeM 30HaJIbHON
CEJIEKLIMM — 3TO UCIOJIb30BAHUE B KAUE€CTBE MC-
XOIHOTO Marepuaia AUKOPACTYLIUX MOMYIISIUH,
a TaKXe MPUCTIOCOOMBIIMXCS K MECTHBIM YCIIO-
BUSIM JIABHO BO3JIEJIBIBAEMBIX B PETMOHE COPTOB
[2, 3]. JlaHHOE yTBEpKAEeHUE TOATBEPKAAIOT UC-
CJIe/I0BaHUs, MPOBEJCHHBIE YUEHBIMU B Pa3HbIX
peruoHax crpassl [4—06].

Exa cbopHast mo 3MMOCTOWKOCTH yCTyMHaeT
tumModeeBke u oBcsHUIE. [lo MHEHUIO psia aB-
TOPOB, HEBBICOKAS 3MMOCTOMKOCTH €KU COOPHOIT
OOBSICHSIETCSI HETITyOOKUM 3aJieraHueM y3Ia Ky-
LIEHUs OT IOBEPXHOCTH MOYBHI [7, 8].

UccnenoBanus, nposenennsie A.A. Hanson,
H.L. Carnahan [9] u H.K. Schultz [10] mokazanu,
4TO OTOOpaHHBIC MO 3UMOCTOWKOCTH PACTCHHS
eXu COOpHOW 001aJal0T CKIOHHOCTHIO JaBaTh
3UMOCTOMKOE MHOPEIHOE TTOTOMCTBO.

B ycnosusx Ilpumopckoro kpas B 2011-
2014 rr. mpoBoguioch uzyueHue 49 copToB exu
cOOpHOM B KOJUIEKIIMOHHOM mUTOMHHKe [11].
B pesynbrare ucciaenoBaHuii ObUT BBIJEIEH TEp-
CIIEKTUBHBIN MCXOAHBINA MaTepuas, KOTOPbIA UC-
MOJIb3YETCsI B CENEKIIMOHHON padote [12].

Huskass 3uMOCTOMKOCTH SIBISIETCS MPENsT-
CTBUEM JUIsI IIMPOKOTO HCIONb30BAHUS €XKHU

cOOpHOI B KayeCTBE JyromnacTOMINHON KyIbTY-
psl [13, 14], a Takxke caepKUBarOIIM (HakTopom
pailoHnpoBaHus copToB B kpae [11, 15].

Takum o00pa3oM, co3gaHHe BBICOKO3UMO-
CTOWKHX HWHTEHCHUBHBIX COPTOB €XH COOpHOM
SBIISIETCS] aKTyaJIbHBIM HAIPaBICHUEM CEJIEeKLHU-
OHHOM paOOTHI.

Lens uccnenoBaHuid — M3Y4YUTh HEpPCIEK-
TUBHBIA MCXOIHBIM MaTepuan €Xu COOpPHOU s
JTATbHEUIIIETO MCTIOJIb30BaHUs B CO3/1aHUU HOBBIX
3MMOCTOMKHX, BBICOKOITPOAYKTUBHBIX COPTOB.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUH

KomnexkunoHnuslii TIUTOMHHUK MOCESH
B 2018 1. Ha TONSAX CEJIEKIIMOHHOTO CEBOOOOPO-
Ta otaena kopmonpouspoactsa ®I'BHY «DHI]
arpoouorexHonoruii Jlanenero BocTtoka wum.
A K. Yaiikuy. [TouBbI — JIyTOBO-Oypble 0TOEIICH-
HBIE TSDKEJIOTO TPaHyIOMETPUYECKOTO COCTaBa.

B KOMIEKIIMOHHOM TUTOMHHUKE H3ydalu
55 coproB exu cOopHOU. ONBIT 3aKIaaAbIBAIICA
C y4YeTHO# momaapio 1,8 M?, BKITIOUaromien asa
psinka. C OgHOTO psi/IKa MPOBOJIUIU y4Y€T ypoO-
YKaTHOCTH 3€JIEHOM MacChl B (Da3y BEIMETHIBAHUS,
CO BTOPOTO — ypoxaiHOCTH ceMsiH. CTaHIapTOM
aBisics copt Mopianckas 143.

Vxon 3a moceBaMH COCTOSUT U3 CIEAYIOIIHNX
MIPHEMOB: BECEHHEE BHECEHHUE YI00peHU, TIpo-
TOJIKA TUTOMHUKA.

HccnenoBanuss mpoOBOAWINCH MO METO-
nukam BHHUM xopmoB wum. B.P. Buneamca
(Mertonuka cenekiyu MHOTOJIETHUX TpaB, 1969;
Meronuueckue ykazaHusi MO CEJIEKIUU U Tep-
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BUYHOMY CEMEHOBOJCTBY MHOTOJETHHX TpasB,
1993). MuoxectBenHnas xoppemsuust (R) pac-
cuntana o b.A. [locriexoBy (2014) ¢ ucnons3o-
BaHHWEM KOMIbIOTEpHOI mporpammbl Microsoft
Excel 2010.

PE3YJbTATHI HCCJIEJOBAHUN U NX
OBCYXJIEHUE

Becennee otrpactaHue B KOJJIEKIIMOHHOM
OUTOMHUKE €XH COOpPHOW BTOPOTO Tojia >KH3-
HU y CTaHjaapTa ObUIO OTMeueHOo 24 ampeis.
[lepuon oT BeceHHEro oTpacTaHusi O CO3pe-
BaHUSA CEMsH, Y CTaHAapTa cocTaBui 83 cCyr,
KoJie0aHus 1Mo KoJuiekuu — 7 cyT. Ha ypoBHe
CTaHJapTa WK OJIU3KO K HEMY 3TOT NMeprojl ObLI
oTMmeueH y 33 copTooOpasIiios.

B KONIEKIIMOHHOM NMUTOMHHKE €XH cOOop-
HOM TPETHEro rojia >kU3Hu MepruoJi OT BECEHHETO
OTpacTaHus A0 CO3PEBAHUS CEMsH y CTaHIapTa
cocTaBMIl 72 CyT, KojeOaHUs MO KOJUIEKLIUU —
6 cyT (Tabmn. 1).

Ha ypoBHe cTangapra win OJIM3KO K HEMY
9TOT mepuoj ObUT OTMEUEH y COpTOOOpasIoB
44019 Zeikund (Hopserus) u CpepaiioB4aHKa
86 (Ypambckuit HUUCX) (72-73 cyT).
bonee mnpomomxurensHbiM (Ha 6 cyT) OaH-

HbI nepuon Obul y coptoB beimuna (Tomckas
00m.), 27863 Jlenunrpaackas 85 (Cesepo-
3anagueii HUMCX) u 49738 Jlukopactymas
(Kemeposckas 001.).

B KONIEKIIMOHHOM NMUTOMHHKE €XH cOop-
HOIl BTOpPOTO To/a >KU3HU MEpPUOJ OT OTpac-
TaHMs 10 MEPBOrO yKOcCa Ha 3€JIEHYI0 Maccy
y craHgapTa ObUT paBeH 48 CyT, a BTOPOTO YKO-
ca BBIJIETUBIINECS COPTOOOpA3Lbl HE JIOCTHUT-
nu. Ha Tpetuil rox *W3HHU KOJUIEKIIMHA TEPHOJT
OT OTpacTaHus J0 MEpPBOro yKoca y CTaHJaapra
OBLT paBeH 46 CyT, OT IEPBOTO 10 BTOPOTO yKO-
ca — 37 cyT. Y BBIACIUBIINXCS COPTOOOPA3IIOB
M0 JITUTENBHOCTH MEPUOJIOB OT OTPACTAHUS JI0
MEPBOTO yKOCa U OT MEPBOTO J0 BTOPOTo yKoca
KoyieOaHusl cocTaBisin 1-2 CyT.

BricoTta pacTeHuil SBISIETCS OOHUM U3
BOKHBIX TPHU3HAKOB, ONPEACISIONINX MPOMYK-
TUBHOCTh. Y €XHU COOPHOUN B KOJJIEKITHOHHOM
MATOMHUKE BBICOTA PACTEHUM YUYUTHIBAIACh
B (pazy BBEIMETHIBaHUS IO sSpycaM: T'€HEpPATHUB-
HbIM M BereTaTuBHbIM. Ha BTOpOIl rop XKu3HU
eXu COOpPHOW B KOJUIEKIIMOHHOM HHTOMHUKE
YKOCHOMW CHEJIOCTH AOCTUITIHN ToibKO 10 copro-
00pa3smos (Tabdm. 2).

Tabnuya 1

deHoJIOrHYecKre HA0IIOIeHHsI COPTOB €Ki COOPHOM B KOJUICKIIMOHHOM IIMTOMHHKE TPeThero roia :xusuu, 2020 .
Phenological observations of Dactylis glomerata varieties in the collection nursery of the third year of life, 2020

Howmep no O0pa3er, MPOUCXOXKICHUE [Hara Ilepuon Bere-
Katanory Havaja Be- [BbIXO/1al Hayana [co3peBa- A, €Y
CCHHETO OT-[B TpyO-| 1BeTe- | HUA
pacranus | Ky HUS

Cranpapt Mopuranckas 143 27.04 6.06 | 17.06 7.07 72
27863 Jlenmnrpanckas 85(Cesepo-3anaanbii HUMCX) 27.04 9.06 | 22.06 | 13.07 78
Buxka 61 (MockoBckast 00:1.) 27.04 4.06 | 17.06 | 10.07 75
44019 Zeikund (Hopserus) 27.04 5.06 | 19.06 7.07 72
47268 Haxa (OunmstHIms) 27.04 5.06 | 18.06 9.07 74
48113 Ayxrryone (JIutsa) 27.04 9.06 | 22.06 | 10.07 75
beimraa (ToMckast 0671.) 27.04 9.06 | 22.06 | 13.07 78
52614 Betipo (Kammauarpamckas o6i.) 27.04 4.06 | 17.06 9.07 74
40280 Juxopactyma (AnTaii) 27.04 5.06 | 19.06 9.07 74
40276 Huxopacrtymas (Anraiickast 0671.) 27.04 6.06 | 19.06 | 10.07 75
49738 Jukopactymias (KemepoBckast 0671.) 27.04 5.06 | 22.06 | 13.07 78
CeepmioBuanka 86 (Ypansckuit HUMCX) 27.04 6.06 | 22.06 8.07 73
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Tabnuya 2

BsbicoTa pacTtenuii o0pa3uoB e;xu c00pHOii B (ha3y BLIMETHIBAHHMA B KOJUIEKIIMOHHOM NMHUTOMHUKe, 2019-2020 r.
Plant height of Dactylis glomerata specimens in the hatching phase in the collection nursery, 2019-2020

Howmep no O06pa3zer, MPONCXOKICHNE Ton I'enepartuBHbBIE ViInHeHHBIE BereTa-
KaTaniory moberu THUBHBIC TIOOETH
1-it ykoc | 2-#i ykoc | 1-if ykoc | 2-if ykoc
Cranpapr Mopanckas 143 2019 64 - 42 -
2020 105 60 91 28
27863 |Jlemmnrpanckas 85 (Cesepo-3ananusiii HUMCX) 2020 97 85 90 32
Buxka 61 (MockoBckast 00:71.) 2020 102 85 85 32
48113 Ayxryone (JIntsa) 2019 66 - 60 -
2020 89 100 77 37
32028 Jukopactymas (ApxaHrenbckas 00I1.) 2020 83 83 75 32
44019 Zeikund (Hopserusi) 2020 106 70 85 31
47268 Haxa (PunnstHIms) 2020 100 77 71 36
41821 Huxopactymas (Hopserus) 2019 60 - 52 -
2020 92 81 69 30
44021 Huxopactymas (Hopserwns) 2020 93 72 68 28
47277 Juxopactymas (UensOuuckas o0:1.) 2019 60 - 53 -
2020 96 83 77 35
41394 AnxeHkoBckas 18 2019 59 - 44 -
2020 97 73 73 31
46893 Hapsmvmckas 3 (Tomckast 06:1.) 2020 90 74 49 30
19019 Juxopacrymas (Pecrryonmka Anraii) 2020 82 99 63 30
40280 Huxopactymiast (Anraif) 2019 61 - 51 -
2020 98 94 74 35
40896 Juxopactymas (Kasaxcran) 2019 66 - 57 -
2020 95 95 75 34
49738 Huxopactymas (KemepoBckast 001.) 2019 77 - 55 -
2020 98 82 98 38
CepmioBuanka 86 (VYpansckuiit HUNMCX) 2019 68 - 53 -
2020 91 101 81 38
Juxopactymas (IIpumopckuii Kpait) 2019 78 - 54 -
2020 89 86 57 28

IIpu »TOM BBICOTA YMJIMHEHHBIX BEreTa-
TUBHBIX M TE€HEPAaTHBHBIX MMOOEroB y cTaHziap-
Ta cocrtaBmina 42 u 64 cMm, a y coprooOpasIoB
49738 JHuxopactymas (KemepoBckas 0011.)
n [uxopactymas (IIpumopckuii kpail) rene-
patuBHbIe 1oOeru OblaM BhIie Ha 13 u 14 cwm,
yeM y craHjgapra. KopoTkuMu TreHepaTuBHBIE
noberu (59 cMm) Obutu y coproobpasma 41394
AHxeHkoBckas 18. YiyIMHEHHbIE BEreTaTUBHBIE
no0eru y CopToB, JOCTHUTIINX YKOCHOH CIIeNo-
cTH, ObUTH BhIIE HA 9—-18 cM, yeM y cTaHaapra.

Ha Tperuii rom »u3Hu exu cOOpHOU B
KOJUIEKIIMOHHOM IHUTOMHUKE INIEpe] IEPBbIM

YKOCOM BBICOTa YIJIMHEHHBIX BEreTaTUBHBIX
U TEHEPaTHBHBIX MOOEroB y CTaHJapTa cocCTa-
Buna 91 u 105 cm, mpu 3ToM y copTrooOpasia
44019 Zeikund (Hoperusi) renepaTuBHbIE TO-
Oern ObLIM BbIIIE HA | cM, 4eM y cTaHaapTa.
Kopotkumu (82—83 cm) reHepaTuBHBIE MoOEru
obu y coprooOpasioB 19019 [lukopacryias
(PecriyOniuka Antait) u 32028 Jluxopactyuias
(Apxanrenbckast 001.), a yAJWHEHHBIC Bere-
TaTUBHbIEe mobern y obOpasuoB 47268 Haka
(OunIAHINA), 44021 Jlukopacryas
(Hopgerus), 41394 AnxenkoBckas 18 u 46893
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Hapsimckas 3 (Tomckast 0611.) ObLIM HUXKE HA
17-20 cm, yem y cTangapra.

[lepen BTOpbIM yKOCOM BBICOTA YJIJTMHEHHBIX
BEreTaTUBHBIX M T'€HEPATUBHBIX MOOETOB y BHI-
JenuBIIUXcs 00pasnoB, Obla Oosbiie Ha 2—10
u 1041 cm.

MHOXECTBEHHBIN KOPPEIALMOHHBINA  aHa-
JIU3 YPOKAHOCTH 3€JICHOM MacChl €K1 COOPHOM
Y BBICOThI TEHEPATUBHBIX U BET€TATUBHBIX Y-
HEHHBIX MOOEToB Mepe]l YKOCcaMu MOKasall, 4To

Mepe/1 MePBBIM YKOCOM MKy STUMHU MPU3HAKA-
MU JOCTOBEPHO MpsiMasi CHIJIbHAsI CBSI3b — HA BTO-
poit rox xu3uu R = 0,74, va tpetuii — R = 0,79,
TOT/A KakK TMepes BTOPBIM YKOCOM CBSI3b MEXIY
STUMHU Tpu3HaKamu Owwia cpemssii R = 0,61.
Taxum 006pa3zom, BbICOTa pacTeHUH €U COOpHOI
mepea BTOPBIM YKOCOM HE BCErJa MOXET CIIy-
KUTh KOCBEHHBIM IIOKa3arejieM ypOKailHOCTH
TOTO WJIM UHOTO o0pasia.

Tabnuya 3

YpoxaitHoCTh 3eJieH0i Macchl 00pa31oB €Ki COOPHOI B KOJNJIEKIIMOHHOM MUTOMHUKe, 2019-2020 rr.
The yield of green mass of collection nursery Dactylis glomerata specimens, 2019-2020

Howmep mo O6pa3zery, MPONUCXOKICHNE Ton VpoxaitHocTh 3enmenoi Maccsl, kr/m? |K crammap-
KaTayiory — — Ty, %
1-1 ykoc 2-1 yKOC cymma
Cranpapr Mopmanckast 143 2019 0,56 - 0,56 100
2020 2,61 0,65 3,26 100
27863 | Jlenunrpanckas 85 (CeBepo-3amaaHblii 2020 2,08 1,09 3,17 97,2
HUUCX)
Buxka 61 (MockoBckast 0011.) 2020 1,97 1,37 3,34 102
48113 Ayxmryone (JIuta) 2019 0,70 - 0,70 125
2020 2,58 1,16 3,74 115
32028 Jukopactymast (ApxaHreabckasi o0I.) 2020 2,31 0,83 3,16 97
44019 Zeikund (Hopserusi) 2020 3,20 0,81 3,98 122
47268 Haka (OunISTHIMSN) 2020 3,66 0,78 4,44 136
41821 Huxopactymas (Hopserwus) 2019 0,68 - 0,68 121
2020 3,53 0,71 4,23 130
44021 Huxopactymiast (Hopserusi) 2020 3,07 0,80 3,87 119
47277 Jukopactymias (YensOurckas 0071.) 2019 0,63 - 0,63 112
2020 2,60 0,75 3,35 103
41394 AmnxeHKoBckas 18 2019 0,37 - 0,37 66
2020 3,33 0,74 4,07 125
46893 Haprimckas 3 (Tomckas 0611.) 2020 2,36 1,17 3,53 108
19019 Huxopactymas (PecmyOmuka Anraif) 2020 2,00 1,09 3,09 95
40280 Juxopacrymas (Antaid) 2019 0,57 - 0,57 102
2020 2,49 2,02 4,51 138
40896 Juxopactymas (Kazaxcran) 2019 0,68 - 0,68 121
2020 2,15 1,06 3,21 98
49738 JHukopactymast (KemepoBckast 0011.) 2019 0,63 - 0,63 112
2020 2,43 0,78 3,21 98
Caepnosuanka 86 (Ypansckuit HUMCX) 2019 0,53 - 0,53 95
2020 3,14 1,45 4,59 141
Huxopactymas (IIprumopckuii xpaii) 2019 1,05 - 1,05 187
2020 2,17 0,81 2,98 91
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B KOJUIEKIIMOHHOM MUTOMHUKE €XU cOOp-
HOM BTOpPOTO rojia )KM3HH BbIJEINUBIINECS COPTO-
00pa3tpl chOpMUPOBATH YPOKAMHOCTH 3€TIEHOM
MAacchl, MO3BOJMBIIYIO MPOU3BECTU JIUIIb OJUH
YKOC, U3 HUX MaKCUMAaJbHYIO YPO)KaHOCTh 3€-
neHoi macchl (Bbimie Ha 87 %, yeM cTaHgapr)
nokazan oopazen Juxopactymas (ITpumopckmit
Kpai).

Haubonburyto ypokaiiHOCTh 3eJIeHO Mac-
ChlI €U COOPHOM BBIAECTUBIINECS COPTOOOPA3IIbI
chopmupoBanu Ha Tpetuid rox xu3zHu. K mepso-
MYy YKOCY YPOXaHHOCTb 3€JI€HOW MacChl CO-
ctaBwia oT 55 1o 83 % oT cyMMEI 3a J1Ba yKOca
(Tabm 3).

VY cranpapra B IepBOM yKoce ObLIO MoTyde-
HO 110 80 % 3eMeHON MacChl OT CyMMBI ypo)Kasi.

Bonpmie Ha 2-3 % Obla ypoKalHOCTB 3€TI€HOM
Macchl B TIEPBOM YKOCE€ Y COpPTOOpa3ioB 47268
Haka (Qunnsuaus), 41394 AnxeHKoBcKas
18 u 44021 Huxopactrymas (Hopserus).
Coptoobpazier Buka 61 (MockoBckass 0071.)
1 40280 {uxopactyuias (Anrtaii) BO BTOPOM yKO-
ce copmupoBaiu ot 41 1o 45 % ot Bcero ypo-
’Kasl 3eJICHON MacChl.

MakcumanbHass  ypOXKallHOCTb — 3€JICHOU
Macchl B CyMMeE 3a J[Ba yKoca IOJIy4eHa y CcO-
prooOpasna CaepmioBuanka 86 (Ypambckuit
HUUNCX) — Boimie Ha 41 %, 4em y cTangapra.

B Tabmn. 4 npencraBneHa ypoxaiHOCTb CEMSIH
BBIJICTTUBIIINXCS  COPTOOOPA3IOB €XH COOPHOM,
MOJTYYEHHBIX B KOJUIEKIIMOHHOM ITUTOMHHUKE.

Tabnuya 4

YpoxaitHOCTH ceMSIH COPTOOOPA3IOB eKU COOPHOI B KOJVIEKIMOHHOM NMUTOMHUKe, 2019-2020 rr.
Seed yield of collection nursery Dactylis glomerata varieties, 2019-2020

Howmep mo O6pa3zerr, MPONCXOKACHNE VPOXKaitHOCTb CeMsTH, I/M? K cranmapry, %
Karajory 2019 2020 . 2019 2020 .
Cranpapt Mopuanckas 143 22,70 18,21 100 100
48113 Ayxkiryone (JIutsa) 43,36 25,51 191 140
32028 Jlukopactymias (ApxaHrenbckas o0, ) 37,80 65,56 166 360
44019 Zeikund (Hopserus) 15,90 45,07 70 247
41821 Juxopactymas (Hopserust) 21,43 52,35 94 287
44021 Huxopactymas (Hopserus) 21,69 41,47 95 227
46893 Hapsivckas 3 (Tomckast 0011.) 19,81 50,35 87 276
39078 Juxopactymas (HoBocubupckas 06:1.) 7,75 41,01 34 225
39697 Huxopactymas (Tomckast 0611.) 17,58 41,23 77 226
40896 JHuxopactymas (Kasaxcran) 24,20 39,98 106 219
Juxopactymas (IIpumopckas mecTHas) 35,40 61,91 156 340
CaepmioBuanka 86 (Ypansckuit HUMCX) 21,68 65,63 95 360

MaxkcumanbHas ypo:kaiiHOCTh ceMsiH (bosee
60 r/m?) mosydeHa B KOJUIGKIIMOHHOM TUTOMHH-
K€ €XKH COOpPHOH TPEThero roja >KU3HU y Tpex
coptoobpasioB: CepaioBuanka 86 (YpasibCKuii
HUNCX), Hukopactymas (IIpumopckas mect-
Hasi) u 32028 Jluxopactymasi (ApxaHrenbckast
00J1.), IPEeBBIIIEHNE HA/l CTAHAAPTOM COCTaBHIIO
240-260 %.

HaGOmronennss 3a Tepe3WMOBKON  pacTe-
HUN 00pa3loB KOJUIGKIIMU €XKU COOpHOM Mpo-
BOJWJINCh Ha BTOPOM M TPETHEM TOMY JKU3HHU.
HccnenoBaHusMU yCTaHOBIIEHO, YTO Pa3IHYHs
MeXIy oOpa3laMu TO 3UMOCTOMKOCTH OTMe-

qaroTcsl B NEepBylo 3uMy mocie nocesa: 100 %
COXPaHUBILIUXCS PAaCTEHUM €xu cOOpHOM oTMe-
4yeHo ToJIbKO Y 10 coprooOpasiioB, B TOM YuCIe
y cra”jaapra. B nanpHeiiem (Bropas 3uma Imo-
CJie TIOCeBa) BCE COPTOOOpa3Ibl Mepe3nMOBAIH
OJIMHAKOBO XOPOIIO, COXPAHHOCTh PAaCTEHUH CO-
craBuia ot 90 1o 100%.

BbIBO/IbI

1. ITomHOTO pa3BUTHUS U HAUOOJBIIEH ypO-
KAWHOCTU PACTEHUSI €XKHU COOPHOM JOCTHTarOT
Ha TpeTud ron >xku3Hu. Ilo ypoxkailHOCTH 3e-
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JICHOM Macchl B CyMME 3a J[Ba Tojia TOJbh30Ba-
HUsl psf 00pa3loB €Xu cOOpHOM NpPEBBIIAIOT
crangapt Ha 29-34 %: 41821 [duxopactymias
(Hopserust), 40280 Jluxopactymias (Auraii)
n CsepmioBuanka 86 (Ypamsckuiit HUMCX).
[To ypoxaliHOCTH CeMsiH B CyMMeE 3a JIBa rojaa
MOJB30BaHUS  BBUICIHIINCH  COPTOOOPA3IIBI
CeepmiioBuanka 86 (Ypansckuit HUNCX),
Juxopacrymas (IIpumopckas mectHas) u 32028
Hukopactymas (ApxaHrenbckas o0I1.), Tmpe-
B3omeamue crasaapt Ha 113-153 %. Otu xe
copTooOpasibl Ha TPETUH TOH KU3HU cHopmu-
pOBalM MaKCHUMAaJbHYIO YpPOXKAWHOCTh CEMSH
(6onee 60 r/mM?), MPEBBICHBINYIO CTaHAAPT Ha
240-260 %.

2. B ycnoBusax IIpumopckoro kpas 3uMoO-
CTOMKOCTh PacCTE€HUMN B MEPBYIO 3UMY SIBISETCS
JTUMUTHPYIOIIUM (HaKTOPOM Ui €XKH COOPHOM.
BrisiBneHHbIE pa3nuyus Mo 3MMOCTOMKOCTH pac-
TEHUI MO3BOJIAIOT MCMOJIb30BATh JIYUIIUE U3
HUX B CeJIEKIMU. B KOMIEKIMOHHOM MUTOMHU-
Ke €XHu COOpPHOM 3TO cOpTOOOpa3Ibl, HMEBIITHE
100 % mnepe3suMOBaBIINX PACTEHUN B TEPBYIO
3umy nocie nmocesa: 48113 Aykmryone (JIutsa),
41821 [Huxopactrymas (Hopserusi), 40896
Huxopactrymas (Kazaxcran), CepaioByaHka
86 (Ypameckuit HHNUNCX), Huxopacrymas
(ITpumopckwii kpait).
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BJIUAHUE MHOT'OJIETHEI'O BHECEHHUSA COJIOMBI U 3EJIEHOTI'O
VYIOBPEHUSA HA YPOKAMHOCTH 3EPHOBBIX KYJIBTYP B 3EPHOIIAPOBOM
CEBOOBOPOTE

"M.B. CopokuH, TOKTOP CENbCKOXO3SHCTBECHHBIX HAYK Knioueevie cnosa: 6Mosiorn3anus
’H.1O. HukosaeBa, KaHIu1aT OMOTOTHYECKUX HAyK, TOICHT
'E.A. BasneroBa, KaH11aT OMOJOTHYCCKUX HAYK
’FO.B. UyauHoBa, TOKTOp OMOJOTHUYECKUX HAYK, TOIEHT

3emulellesIusl, CHAEPAJbHbBIN nap,
3es1eHOe yno0peHue, c0JI0OMa, ypo-
KAUHOCTH

IOI'BY CraHuust arpoxXuMu4eckoii ciry:kobl Tomckast,
Tomck, Poccus,
2ToMCKHii CeJIbCKOX03s1iicTBeHHbII HHCTUTYT — puianan @PI'BOY BO HoBocubupckuii TAY,
Tomck, Poccust
E-mail: sastom@mail.ru

Pedepar. Uccneoosanus, npogedennvie 6 noneeom cmauuOHAPHOM ORbIME AZPOXUMUYECKOU
cAysHcovl, 00KA3b16AIOM NPEUMYULECHE0 HANPAGIEHUA OuonocU3AUUL 3eMledenus ¢ npumMeHe-
HUuem 6 Kauecmee y0oOpeHus duopecypcos azpouenosoe (conomul u cuoepamog). Pezynapnoe ux
6HeceHUe NPOAGUILO YCMOUYUBYIO MEHOEHUUIO K NOBLIULIEHUIO YPOHCANHOCHU 36PHOGDIX KYTbHLYP.
Ilpu enecenuu conomwl ¢ azomom 6 meuenue 20 nem npuodagka yposxcas oocmosepua — 5,0 y/2a
(26,8%); npumenenue cuoepanvnozo napa Ha pone pezynapHoz0 6HECeHUs Coa0Mbl 00ecneuuno
noevluieHUe YPOHCAllHocmu 3epHoeblx Kyavmyp Ha 3,6 u/za (20,6%), umo maksce cyuecmeenno
evluie, ueM npu @HeceHUU OOHOI CONOMbL De3 azoma, KOMopoe 06ecnevuno yCmouuugyo meH-
OeHyuIo cpeonemHuozonemueil npuodaeku ypoxcainocmu na 1,1 u/za (6,3%). 3a uemwipe pomayuu
(20002019 22.) 3epnonaposozo ceeoovopoma ¢ ycaoeusax Tomckoi oonacmu naoawoaemcs 603-
pacmarowian IPGekmueHocmey cudepaibHoO20 NApa u pPeyiApHo20 NPUMEHEHUA COOMbL 8 Kaue-
cmee y0oopenus, Ymo npueoOUn K COXpaHeHu0 NOY6eHH020 NI1000POOUS U NOBLIULEHUIO YPOIHCAll-
HOCIMU 3ePHOBBIX KYIbIMYP RO CPAGHEHUIO C YUCHBIM RAPOM: 8 HEPEYI0 POMAUUIO YPOIHCAUHOCHLb
3EPHOBLIX KYbMYP 6 IMUX 8APUAHMAX OblIA HA 0OHOM YPOBHE, 80 GMOPYI0 POMAUUIO YPOXMHCall-
HOocmb nocie cudepanvhozo napa ovina eviwe na 11,7%, uem nocine uucmozo napa, 6 mpemuio
pomavuro — na 18% u 6 uemeepmyio pomayuro cudepanbHulil RAp OKA3ANCA JIyUuie YUCMO20 napa
no ypoxcatinocmu 3epHoevix Kynomyp na 40%. Pezynomamul ucciedo8anuii cmamucmuyecKu oo-
padomanvt Memooom OUCnepcuonHHo20 ananuza ¢ ucnonvzosanuem npozpammol SNEDEKOR.

THE IMPACT OF MULTI-YEAR STRAW AND GREEN FERTILISER APPLICATION
ON GRAIN YIELDS IN A GRAIN STEAM CROP ROTATION

'1.B. Sorokin, Doctor of Agricultural Sciences
2N.Yu. Nikolaeva, PhD in Biological Sciences, Associate Professor
'E.A. Valetova, PhD in Biological Sciences
2Y.V. Chudinova, Doctor of Biological Sciences, Associate Professor

!Federal State Budgetary Institution “Tomsk Agrochemical Service Station” Tomsk, Russia,
2Tomsk Agricultural Institute — Branch of Novosibirsk State Agrarian University, Tomsk, Russia

Keywords: biological farming, green manure fallow, green fertiliser, straw, yields

Abstract. The research proves the advantage of the direction of biological farming using agrocenosis
bioresources (straw and green manure) as fertiliser. These studies were carried out in a field station-
ary experiment of the agrochemical service. Regular application of fertilisers showed a stable ten-
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dency to increase grain crop yields. At applying straw with nitrogen for 20 years, the yield increase
is reliable 5.0 c/ha (26.8%). The application of green manure fallow on the background of regular
application of straw provided an increase in grain yield by 3.6 c/ha (20.6%), which is also signifi-
cantly higher than the application of straw alone without nitrogen, which provided a steady trend of
the average annual increase in yield by 1.1 c/ha (6.3%). Over four rotations (2000-2019) of grain
and fallow crop rotation in the conditions of the Tomsk region, there is increasing efficiency of green
manure fallow and regular use of straw as a fertiliser. This efficiency leads to the preservation of soil
fertility and increased grain crop yields compared with pure fallow. In the first rotation, the grain
yield in these variants was at the same level. In the second rotation, the outcome after green manure
fallow was higher by 11.7% than after pure fallow. In the third rotation, the yield was 18% higher. In
the fourth rotation, the green manure fallow was better than pure fallow in grain yield by 40%. The
results were statistically processed by analysis of variance using SNEDEKOR software.

OCHOBO# CyIIIECTBOBaHUS TMOYBBI KaK MpHU-
POIHOTO pecypca SBISETCS BOCIPOU3BOACTBO
B HEil opranmueckoro Bemiectna. Jleumur op-
TaHMYECKOTO BEIIeCTBA B TOYBE, MAJCHHUE €ro
COJIepKaHUS U KaueCTBa MPUBOJUT K CHUKCHUIO
YPOBHSI TOYBEHHOTO TUIOAOPOAMS, YXYAIICHUIO
arpOXUMHUYECKUX, arpoPU3NIECKUX U OUOTIOTH-
YECKUX CBOWCTB IOYBBI, €€ IKOJIOTUYECKOIO CO-
CTOSTHUSI M1 YMEHBIIICHUIO YPOXKAEB.

B ycnoBusx HEmOCTaTOUHOTO MPUMEHEHUs
MUHEpAIbHBIX U JAepHIUTA TPAIUIUOHHBIX Op-
TaHUYECKUX YIOOPEHUH OCHOBHBIM PECcypcoM
JUISE BOCIIPOM3BOACTBA TIJIOAOPOAMS TMAaXOTHBIX
MOYB SIBISETCS OMOJIOTH3AIMsI CHUCTEM 3eMIle-
JIeNIds C HACBHIIIEHHEM CEBOOOOPOTOB 3epHO0O-
OOBBIMU M CHJIEPAILHBIMH KYJIBTYpaMu, MHOTO-
JETHUMH TpaBaMH, NMPUMEHEHHEM B KayeCTBE
yIOOpEHHUs COJIOMBI U IPYTHX MOCIECYOOPOUHBIX
OCTaTKOB [2-5].

Haubonee mepcrieKTUBHBIM HalpaBICHUEM
COXpaHEHHUSI U BOCIPOHM3BOJCTBA ILIOAOPOAMS
MOYB, pecypcocOepexeH s, OXpaHbl MPUPOIBI,
TIOBBILICHUS YPOKANHOCTU CEIThCKOXO35HCTBEH-
HBIX KYJIBTYp SIBISICTCS IMEpPeXoi K aJanTHBHO-
naHAmadTHOMY 3eMIICIICNINI0, B KOTOPOM IJIaB-
Hasi POJb OTBOJUTCS MPABHIBLHO OPraHU30BaH-
HBIM U OMOJIOTUYECKU OPHUEHTUPOBAHHBIM CEBO-
obopotam [6].

Hcnionp30BaHUE COOMEBI B KaUeCTBE y00pe-
HUS U DHEPTeTUYECKOTO MaTepuaa Jiyisi pa3BUTHS
MPOLIECCOB TTOYBOOOPA30BaHUS TO3BOJISIET OoJIee
4YeM BABOE€ YBEIHYUTH MOCTYIJICHUE OpraHuye-
CKOTO BEI[ECTBA B MOYBY C KOPHEBHIMH U TOXK-
HUBHBIMH OCTaTKaMu, OOecIeunBaeT BeICHHE

HKOJIOTUYECKH cOaTaHCUPOBAHHOTO, YHEpProcoe-
peratomero u 6ezonacHoro 3emiuenenus [7-10].

BBenenue B 3epHOBOI CeBOOOOpPOT B Kaue-
CTBE IIPEIUIECTBEHHUKAa KOPMOBOIO JIIOIIMHA,
KJIEBEPA, BUKOOBCSIHOM CMECH, SIPOBOTO U O3H-
MOTO parca CHUXAeT MOPaKEHHOCTh 3€PHOBBIX
KyJBTYp KOPHEBBIMHM THWISIMH B 5—6 pa3 [11].

OCOOEHHO IICHHBIM SIBIISICTCS 3€JICHOE YJIO-
Openue u3 000OBBIX KYIBTYp, CIOCOOHBIX 000-
ramarb Mo4YBy a30TOM 3a c4eT (hUKcaruu aso-
Ta arMochepbl KIyOCHBKOBBIMU OAaKTEPHUIMHU.
bobGoBble KyabTYyphl CHOCOOHBI HAaKaIUIMBaTh
B nouse Oosee 10 T/ra OpraHMYECKOro BelecTBa
[12]. BaxxHo u To, uTO ynoOpeHHe MOYBBI a30-
TOM, HAKOIIJICHHBIM OOOOBBIMH PacTEHUSIMH, HE
TpeOyeT IOMOIHUTENbHBIX 3aTpar. M3 KymsTyp,
BO3/IEJIbIBAEMbIX Ha 3€JeHOE yAoOpeHHue, MHTe-
pec Taxke MPEACTABISAIOT PACTEHUS CEMENCTBa
KaIlyCTHBIX KaK HauboJsiee aJanTHPOBAHHBIE JUIS
BO3ZCJIBIBAHMS B PA3JIMYHBIX [TOYBEHHO-KJINMa-
TUYECKUX 30HAX Hauew cTpansl [13].

[lon BiaMsiHMEM 3eJIeHOTO YIOOpEHUs CHU-
JKAETCsl KMCIOTHOCTh IIOYB, YJIydllaeTcs yIie-
POIHOE NUTAaHUE PACTEHUH, AKTUBU3UPYETCH I10-
YBEHHAs1 MUKPO(QIIOpa, 4TO MOBBIIIAET OMOJIOTHU-
YECKYIO U MONIOTUTENIbHYIO CIIOCOOHOCTD IOYBBI
[14, 15].

IlepeiiTu K paclIUPEHHOMY BOCIIPOU3BOJI-
CTBY IOYBEHHOTO IUIOAOPOIUS B CEBOOOOpOTaX
MIO3BOJIIET KOMILJIEKCHOE MCIIOJIb30BAHUE B Ka-
4yecTBe yHAoOpeHHs OHOpecypcoB arporeHo-
30B, TaKMX KaK IOKHUBHBIE OCTAaTKH, COJIOMa,
cujiepaibHble Mapbl U IOKHUBHBIE CHUAEPATHI.
[TpuMeHeHHEe OpraHUYecKUX yA0OpeHH pacTu-
TEJIBHOTO TMPOUCXOXKICHUSI CHOCOOCTBYET MOJI-
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JepKaHuio OMOpa3zHOO0Opa3usi MHUKPOOPTAHH3-
MOB U Me30(ayHbl, B pe3yybrare ACsITeIHbHOCTH
MHUKPOOPTAHU3MOB OCYIIECTBIISIETCS KPYTOBO-
pOT OMOTEHHBIX BEIIECTB, BO3PACTAET CIOCO0-
HOCTh TIOYBBI K camoouuieHuto. Haxorenue
MHUKPOOHOH MaccChl, COXpaHEHHUE U YBEITUYCHHUE
CoZlep)KaHMsl OPTAaHMYECKOTO BEIIECTBA CO3JACT
OnmaronpusATHEIN (OH IJIsT BO3JEIBIBAHUS CElb-
CKOXO3SMCTBEHHBIX KynbTyp [16-20].

[lens HammMx KCcaea0BaHUN COCTOSIIA B M3-
YYEHUU BIUSHUS OMOPECYPCOB arpoIieHO30B Ha
YPOXKaNHHOCTb 3€PHOBBIX KYJIBTYDP B ITOATACKHON
30He 3anaaHon Cubupwu.

OBBEKTbI U METO/bI
NCCIEJOBAHUU

[ToneBoil cranMOHApPHBIM OMBIT OBUT 3al0-
xeH B 1999 1. y ¢. HoBoapxanrensckoe (ToMckuit
paiioH) B MPOM3BOJICTBEHHBIX YCJIOBHUAX Ha ce-
POIii JIeCHOH TSAKENOCYITIMHUCTOM mouBe (cozep-
*Kanue rymyca 3,6%, P,O,— 17,1 mr/100 1, K,O —
9,7 mr/100 r, pH_  4,8). U3y4amu criocoOsl uc-
MOJIb30BaHUsI OMOPECYPCOB arpoleHO30B: pery-
JISPHOTO BHECEHHUS COJIOMBI (5 T/Ta) M cujaepara
(4 pa3a B KaX/1yl0 pOTallMIO) B CPABHEHUH C YH-
cTeiM mapoMm. Cxema ombiTa: 1) kKoHTponb (0e3
ynobpenuii); 2) N,.; 3) conoma + N, .; 4) conoma,
5) conmoma + cuzaepar. MHOToIeTHHUE U3MEHEHUS
Cepoii JICCHOH MOYBBI U BIUSHUE yIO0OpPEHUN Ha
YPO’KaHOCTH 3€pHOBBIX KYJIBTYp H3y4ald B ye-
ThIpex potarusax (2000-2019 rr.) 3epHonapoBo-
ro ceBoobopoTa.

[ToBTOpPHOCTH OMBITA YEThIPEXKpaTHAs, pa3-
MEIICHHE BapUAHTOB ONbITa OIHOSIPYCHOE, CH-
cremarnyeckoe. OOmias mioumaab JEISTHKA —
67,5 M* (15 x 4,5 M), II0IIa/1b YYETHBIX MJIOIIA-
oK — 1 M2

B ombiTe exeroqHo BHOCWIN MUHEPaIbHbIN
a30T BECHOW MO MPEINOCEBHYIO KYIbTUBAILIUIO
U COJIOMY TOCJIe YOOPKH 3epHOBOM KynbTyphl. Ha
NeNIIHKAX, TJe He MPeIyCMOTPEHO BHECEHUE CO-
JIOMBI, ee ynansuii. B 5-m Bapuanre (conoma 5 1/
ra + cujepar) B KaXIyl pOTaluio ceBoodopoTa
NPUMEHSITU 3€JIeHOe yA00peHue, B TO BpeMs Kak
B JIPYTMX BapuaHTax OMbITa U B KOHTPOJIE — YH-
CTBIU TIap.

O6pabotka moussl 70 2007 T. — OoTBaJIbHAS
BCIIAIIKA, & 3aTeM — MUHUMAJIbHAS.

3akajKa OmbITa, OCHOBHBIE METOIBI Opra-
HU3AIMU U TEXHHUKA IOJIEBOTO OMBITA B MPOU3-
BOJICTBEHHOM OOCTAHOBKE OCYIIECTBIBUIUCH IO
Meronuke moneBoro ombiTa B.A. [locmexoBa
[21] ¢ mopaGoTkaMu ¥ M3MEHEHUSMH, KOTOPHIS
MPOBOJMIMCH HETMOCPEJACTBEHHO B TIPOU3BO/I-
CTBEHHBIX YCIIOBUSIX M OTBEYAIOT KOHKPETHBIM
3a/ladaM caMoTro MaTepUaIbHOTO MPOU3BOCTRA.

JlaGopaTopHbI€ UCHBITAaHUS TMPOBOIUIUCH
B coorBerctBuu ¢ ['OCT 26483-85. IlouBsl.
[IpuroroBneHre CcoOJIEBON BBITSKKHM U OIpeEe-
nenue pH mo merony [IMHAO; TOCT 28268-
89. TlouBbl. MeTOabI OnpeneieHusT BIaXKHOCTH;
I'OCT P 54650-2011. IlouBsl. OmpeneneHue
MOJIBIKHBIX COeMMHEHHM (ocdopa u Kamus 1o
merony KupcanoBa; 'OCT 26951-86. Iloussl.
OrnpeneneHre HATPATOB HOHOMETPUUECKUM Me-
tonoM; ['OCT 26489-85. Iloussl. Onpenenenue
oOMeHHoro ammonus no wmerony [IMHAO;
I'OCT 26213-91. ITouBsl. Onpeenienne opraHu-
YECKOTO BEIIECTBA.

Pe3ynbrarel mcciaenoBaHU CTaTHCTHYECKHU
00paboTaHbl METOAOM JAUCTIEPCUOHHOTO aHATN3a
¢ ucnonb3oBanueM nporpaMmmbel SNEDEKOR.

PE3YJBTATHI HCCJIEJTOBAHUN U X
OBCY/XKJIEHUE

Conoma mpakTUYeCKd HUKOT/IA HE pasjara-
JIach B IMOYBE 32 OJIMH I'OJ1, 1a)Ke B FOXKHBIX PEruo-
Hax. B aToM 3akitodaercs ee rmojie3Hoe CBOWCTBO
B OoJbIllell Mepe MOBBIIIATh COJAEPKAHUE TyMY-
ca, 4YeM Ipu OBICTPON MUHEpaIu3aluu. A30THBIE
yI0OpEeHUsT PEKOMEHYeTCs BHOCUTH MPH ITOM
JUTsL BOCTIOJTHEHHS a30Ta B MOYBE, KOTOPBIN MO-
TPEOISIOT MUKPOOPIaHU3MbI, aKTUBHO Pa3MHO-
JKAIOUIMecss MPU BHECEHUU CcoloMbl. [Ipuyem
MMMOOUIIM3aIUs a30Ta B HAILIIUX OMbITaX HaOJIro-
Jlanach JUIIb B MEPBBIA IO/l BHECEHUS COJIOMBI,
eclii paHee oHa He BHocuiach [22]. [lpu pery-
JISIPHOM €KETOJTHOM BHECEHUU COJIOMBI JOCTHTa-
eTcsi 6anaHc a30Ta, OTPEOIIEMOTO MOYBEHHBIMH
MUKpOOaMU U BO3BPALIAIOUIETOCS B MOYBY MPH
€CTECTBEHHOM OTMHUPAHUU MHUKPOOOB. DTO SAPKO
JIOKa3bIBa€T MHOTOJIETHUN CTAllMOHAPHBII OMBIT
M0 W3YYEHHUIO PETYISIPHOTO BHECEHHUS COJOMBI
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Y IPUMEHEHUS CUACPAIBHOTO TT1apa B CPaBHEHUH
C YHCTBHIM TTAPOM B 3€PHOIIAPOBOM CEBOOOOPOTE
(Tabmn. 1). BapuaHT ¢ peryiasipHbIM BHECEHHEM
TIOCJIE 36PHOBBIX KYJIBTYP COJIOMBI 5 T/Ta 6€3 a30-
Ta HE TOJIBKO HE CHMKAJ YPO)KaHHOCTh, HO HMEI
YCTOMUMBYIO TEHIICHIIMIO K IMOBBIMICHUIO YpPO-
xannoctu 10 8—10%. Ha cepoii onoa3oneHHOM
noyBe craroHapa «HoBoapxaHrenbckoe» pery-
nspaoe BHecenue (¢ 2000 mo 2019 1) comombr
0e3 azora 00ecrneunsio yCTONYUBYIO CPETHEMHO-
TOJIETHIOIO MPUOaBKy ypokaiiHocTH Ha 1,1 11/ra
(6,3%).

[Tpu BHECEHHH COJIOMBI C 230TOM TPUOaBKa
ypoxasi moctoBepHas — 5,0 1/ra U MakCUMab-

Has B JTaHHOM ombiTe — Ha 26,8%. [lo cpaBHe-
HUIO CO 2-M BapUaHTOM, TJIe¢ BHOCHJICS TOJIBKO
MUHEpaJTbHBIN a30T (0€3 COJIOMBI), pa3HHIlA He-
cymecTBeHHa. MUHEpaabHBIN a30T OO0ecIedn-
BaeT MpuOaBKy ypO)KalHOCTH, HO HE 0Oecreun-
BaeT BOCIPOM3BOACTBA ITOYBEHHOTO ILIOAOPO-
nusi. O4eBUIHO, B OOJBINIEH Mepe CKa3bIBACTCS
BOCITOJIHEHHE HEJ0CTAaTKa a30Ta B arpoleHOo3e,
HO W COJIOMa 3/1eCh 00eCTeYMBaeT TEHICHIIHIO
K npubaBke ypoxkaiiHOCTH. OJHAKO BHECEHUS
TOJBKO COJIOMBI JJa’K€ B MAaKCUMAJIbHOM KOJIHYe-
CTBE, IPOM3BOAUMOM B arpoueHo3e Cudupu, s
COXpaHEHUS TUTOJJOPONS SIBHO HEOCTATOYHO.

Tabnuya 1

BinsiHue peryisipHOro BHeceHHs c0JIOMBI (5 T/ra) U cuepaTa Ha YPO:KaiiHOCTh 3ePHOBBIX KYJIbTYP
(HoBoapxanreasckoe, 2001 — 2019 rr.), u/ra
Effect of regular application of straw (5 t/ha) and green manure fallow on cereal yields
(Novoarkhangelskoye, 2001 — 2019), c/ha

Ion Kynbrypa Bapnanr HCP,
1. KonTpons 2.N,q 3. Conoma + 4. Conoma | 5. Conoma +
N,. cujzepar
2001 SlpoBas 21,0 22,5 20,5 21,7 29,8 3,8
IIIIICHUIa
2002 Osgec 8,8 18,4 20,2 13,1 9,5 2,5
2003 SpoBas 13,9 21,1 22,0 14,1 16,7 4,6
TIICHATA
2005 Slamenb 26,3 24,1 25,0 23,7 33,1 4,1
2006 SIpoBas 10,3 10,3 10,0 10,4 12,6 3,3
IIIICHUIa
2008 Ozumas 19,3 27,5 30,7 28,4 28,8 5,0
IIIeHUIA
2009 Sposas 29,7 33,5 36,2 29,8 24,8 3,2
TIICHAIA
2010 SpoBas 23,4 26,9 27,5 24,5 22,5 2,9
TIICHATA
2012 Slumenn 10,7 9,5 10,8 10,1 18,2 5,5
2013 Osgec 19,1 21,1 21,9 16,6 20,9 10,3
2014 Osgec 21,0 22,6 26,5 17,4 20,6 4,6
2015 Sposas 8,7 12,1 12,3 8,7 10,6 2,6
TIICHAIA
2018 SlaMmeHb 9,3 12,8 18,5 16,7 15,1 39
2019 Osgec 24,1 36,0 333 25,6 31,8 6,8
Cpenusis yporkaifHOCTh 17,5 21,3 22,5 18,6 21,1
322001-2019 rr.
[Ipubaska /ra - +3,8 +5,0 +1,1 +3,6 2.4
% - 21,7 28,6 6,3 20,6

Ipumeuanue. 2000, 2004, 2011, 2016 rr. — cunepanbHbIi nap (5-i BapuanT); 2007 . — BHEIUTAHOBEIN YUCTHIN Tap;

2017 . — HET JaHHBIX
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Puc. 1. BaussHue MHOTOJICTHETO BHECCHHSI MUHEPAIIBHOTO a30Ta, COJIOMBI (5T/Ta) U cujepara Ha ypoxKaiHOCTh
3€PHOBBIX KYJIbTYP B CKOJIB3SALIUX CPEAHUX C IIEPUOIOM JAAHHBIX 34 TPU roaa
Figure 1. Effect of multi-year application of mineral nitrogen, straw (5t/ha) and green manure fallow on grain crop
yields in moving averages with a period of data for three years

[Ipumenenue cuaepanbHOro mapa Ha (oHe
PEryJasipHOTO BHECEHHSI COJIOMBI 00eCIeumsio
CPEIHEMHOTOJIETHEE TMOBBIIICHUE YpO’KalHHO-
CTH 3€pHOBBIX KyJbTyp Ha 3,6 1/ra (Ha 20,6%),
YTO CYIIECTBEHHO BBINIE, YEM MpPU BHECEHHUH
onHOM comoMmbl. TakuM oOpa3om, MpUMEHEHHE
CUJCPATBHOIO Mapa B KaXAYI0 pPOTAIMIO 3€pHO-
MapoBOro ceBooOOpOoTa (BMECTO YHCTOTO Tapa)
Ha (OHE PEryIspHOrO BHECEHHUS COJIOMBI ITO3BO-
JSeT PelInTh 3a7ady COXpPAaHEHUS! MOYBEHHOTO
IUIO0OPOANS Y TIOBBILICHUS YPOKaMHOCTH 3ep-
HOBBIX KyJbTyp. KommekcHoe ucmnonb3oBaHue
CUJCpATIbHOIO Mapa U PEryasipHOro BHECEHHUS
COJIOMBI 00€CTIEYMBAIIO COXPaHEHHE TOYBEHHOTO
OpraHWYEeCKOTO BemecTa (rymyca) 6€3 MHOTO-
JIETHETO CHUKEHMS, KaK B JAPYTUX BapuaHTax
OTbITa, I7ie HAOIIONAIOCh YMEHBIIEHHUE COJEep-
YKaHMsI OpraHUYECKOro BemecTna [23].

MeToa CKONB3SIIIUX CPEIHUX C TMEPUOAOM
JaHHBIX 32 TPU ToJa HANISATHO MOKa3bIBaeT
B JMHAMHMKE OCHOBHBIE H3MEHEHUS YpoxKaii-
HOCTH B Tiepuoj uccienoBanuii (puc. 1). Poct
YpO’KaiHOCTH B BapHaHTax OINbITa JI0 MepHoaa
2008-2010 rr. cMmeHuscs OOLIUM CHUKEHHEM
YPOKaMHOCTH. ITO CBA3aHO C UBMEHEHUEM TEX-
HOJIOTUYECKOTO IIMKJIa BO3JENIBIBAHUS CENIbCKO-
XO3SIMCTBEHHBIX KYJIBTYP B XO3SIUCTBE: OTKa3 OT
OTBAJIbHOW BCIIAILIKY U MEPEX0]T K MUHUMAJIBHON
(TOBEpXHOCTHOM) cHCTeME OOpabOTKH IOYBBI
nocisie 2007 r. OHaKo BapuUaHThl C BHECEHUEM
MUHEPAJIBLHOTO a30Ta U C MPUMEHEHUEM CHJe-

pajpHOTO TIapa o0ecreynBaIn CTaOMIBHO Ooee
BBICOKYIO YPOKaHHOCTb.

B »TOoM ombiTe 4 pa3za BHOCWUIM cuUlepar —
B K@XKIYIO POTALIMIO 36pHOMAPOBOrO CEBOOOOPO-
Ta. Ho BIMsiHME HA YpOKAITHOCTh KOMILIEKCHOTO
BHECEHHUS CHJIepaTa U PEryJsIpHO — COJOMBI CO
BPEMEHEM U3MEHSIIOCh. DTO IMOKa3bIBAET aHAU3
CpeaHel ypokallHOCTH Mo 4 poTalusiM CEBO-
o0opoTa — mocJie KaXA0ro MPUMEHEHUs Cuie-
pansHOTO TIapa (puc. 2). Eciu B 1-10 potanuto
€eB000OpOTa YyPOXKAMHOCTH MOCIIE TPUMEHEHHUS
JBYX BHJIOB Iapa (YUCTOro mapa — B KOHTpPOJE
Y CUICPAIILHOTO — B 5-M BapuaHTe) Oblia OMHA-
KOBOH, TO BO 2-10 POTALMIO YPOKAMHOCTH MOCIIE
cuzepaibHoro napa Oesuia Ha 11,7% Bbie, mo-
cie 3-ro BHECEHUA cujepara ypoKailHOCTh yBe-
mmauiack Ha 18%, a mocie 4-ro BHECCHUS CHJIe-
para — Ha 40% 1O CPaBHEHUIO C YHCTHIM ITAPOM
0 JIaHHBIM YPOKalHOCTHU 3€PHOBBIX KYJIBTYp 32
2 roga (2018-2019 rr.). Bepositho, 2020 r. BHe-
CeT KOPPEKTHBBI B CPEIHIOID YpPOXKaWHOCTH 3a
pOTaluIo, HO TEHJIEHIUS K YBEJIMUYEHHUIO CO Bpe-
MEHEM Pa3HUIbl MEKIY YUCTHIM MApOM U CHUJe-
paJIbHBIM COXpPAHUTCS.

YucTeiii map 6e3 BHECEHHs yIOOPEHUH CII0-
coOCTBYET CO BPEMEHEM CHIKEHHIO ILI0J0PO-
s, T.K. TIOYBEHHOE OPraHUYECKOE BELIECTBO
MUHEPAIU3yeTCsl, a OpraHuYeckue yaoO0peHus
He BHOcsTcs. [Ipu nmpumeHeHHH cuiepasbHOTO
napa ¢ peryJasipHbIM BHECEHUEM B IIOYBY COJIOMBI
IJI0I0PO/INE TIOUBBI M YPOKaHHOCTH COXPAHSIIOT-
cs1 Ha OoJiee BEICOKOM YpPOBHE.
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TaIH B 36PHOMAPOBOM CEBOOOOPOTE Ha YPOXKAITHOCTH 36pHOBHIX KYJIBTYp B IIOJIEBOM OIBITE Ha CTAI[IOHApE
«HoBoapxaHrenbckoe»

Figure 2. Effect of regular application of N

45

straw and application of green manure fallow (5th option) for four

rotations in grain-crop rotation on grain crop yields in a field experiment at the «Novoarkhangelskoye» station

Takum oOpazom, 3a 19 ner uccnemoBaHuit
pe3yabTaThl ONbITa B JWHAMUKE MOKA3bIBAIOT
BO3pacTaollee MNPEeUuMYIIECTBO CHUJIEPaTIbHOTO
napa Ha/l YUCTHIM MapOM B TIOBBIIICHUH YPOXKaKi-
HOCTH 3€pHOBBIX KYIIBTYP.

BbIBO/IbI

1. Ha cepoii onoa30JeHHON MOYBE PETYIIsIp-
Hoe MHoroseTHee BHeceHue (¢ 2000 mo 2019 r)
COJIOMBbI 0€3 MHHEpaJIbHOIO a30Ta O0ECHeunsIo
CPEIHEMHOTOJIETHIOI TPUOABKY YpOXKAWHOCTH
Ha 1,1 wra (6,3%). IlpubaBka cTaTUCTHUYECKH
HEIOCTOBEPHA, HO HE HAONI0AaIOCh CHIKEHHUS
YPOXKaHOCTH OT a30THOTO TOJIOAAHUS B PE3YIIb-
TaTe UMMOOMIIN3ALIMH a30Ta B TOYBE MUKPOOPTa-
HU3MaMH [IPU BHECEHUH COJIOMBI O€3 MUHEpaJIb-
HOT'O a30Ta. YPOXKaWHOCTh 3/1€Ch CTATUCTUYECKHU
Ha ypOBHE KOHTPOJISi — 0€3 BHECCHUS YI0OPCHHUIA.
CrnenoBaTenbHO, IPU PETYIIPHOM MHOTOJIETHEM
BHECEHHUH COJIOMBI 0€3 MUHEPAJIILHOTO a30Ta SIB-
JICHUS a30THOTO TOJIOAAHMS, BEI3BAHHOTO MMMO-
Ounmsanuen a30Ta MUKpOOpraHMu3MaMu, He TPo-
UCXOJIUT.

2. Ilpu BHECEHHMH COJIOMBI C a30TOM IIpUOaB-
Ka ypoxkas nocroBepHa — 5,0 m/ra (Ha 26,8%).

[IpumeHenue cuaepasbHOro mapa Ha (oHe
PEryJsIpHOrO BHECEHHUs] COJOMBI 00eCHeunIIo
CPEAHEMHOTOJIETHEE MOBBILICHUE YPOXKANHOCTH
3epHOBBIX KyJnbTyp Ha 3,6 1y/ra (Ha 20,6%), 4uro
CYLIECTBEHHO BBIIIE, YEM IPU BHECEHUU OIHOM
coiombl. Takum 00pa3oMm, HCHOJIb30BAaHUE CH-
JIepaIbHOTO Tapa B KaKJIyI0 pPOTALHUIO 3epHOIIa-
pPOBOrO ceBOOOOPOTa (BMECTO YHCTOTO TMapa) Ha
(oHe perynspHOro BHECEHHsI COIOMBI [TO3BOJISIET
PELIUTh 33]ja4y COXPaHEHUs TOYBEHHOTO 100~
pOAMs U TOBBILICHUS YPOXAMHOCTH 3€PHOBBIX
KYJBTYD.

3. 3a 19 ner wuccnenoBaHUil pPE3yNIbTaThI
OMBITA B AMHAMUKE MOKA3bIBAIOT BO3pacTarollee
IPEUMYIIECTBO CUAECPAILHOTO Mapa HaJl YUCThIM
B [TOBBILICHUH YPOXKAHHOCTH 3€PHOBBIX KYJIBTYD.
B 1-10 poramuto ceBoobopoTa ypoxaitHOCTh 1O-
clle NMPUMEHEHUs JByX BHUJAOB Mapa (YUCTOro
napa B KOHTPOJIE€ U CHJIEPaJIbHOIO B 5-M BapuaH-
T€) OblIIa OJUHAKOBOH, BO 2-10 POTALMIO YPOXKaii-
HOCTB 110CJIE CHJepaIbHOro napa 6suta Ha 11,7%
BBIIIIE, TTOCJIE 3-T0 BHECEHHUS CUjepara — yBelu-
ymiach Ha 18%, nmocne 4-ro BHECEHUs cuaepa-
Ta — Ha 40% 1O CpPaBHEHUIO C YUCTHIM MAPOM
0 JJAHHBIM YPOXKalfHOCTH 3€PHOBBIX KYJIBTYp 32
2 roga (2018-2019 rr).
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Hay4Ho-npou3BoACTBEHHbII LIEHTP 3ePHOBOIO X03s1iicTBa
um. AWM. Bapaesa, lllopranasi-1, Kazaxcran
E-mail: jekon_t87.07@mail.ru

Pedepar. I'opox nooeepotcen enuanuro no2oOHvIX ycioeuil, u oelicmeue Hed1azoONPUAMHBIX aK-
mMOopoe cKa3vleéaemcs Ha YOPMUPOBAHUN YPOIHCaAs OMHIOOb He 6 iyuuiyio cmopony. I1oo enuanuem
3acyxu u NOGbLIUEHHBLIX meMnepamyp Hao1100a10Chy y2HemeHue poCnoeblxX npoueccos, a UMeH-
HO, popmuposanua 1ucmoeo2o annapama, 4mo, é céoio 04epedsv, 00yCi06UI0 PE3KOe CHUIICCHUE
CEMEHHOU NPOOYKMUGHOCIU. YUUMbIEaAs Pe3KO MEHAIOWYIOCA MEn0- U 671a2000ecneueHHOCHb
6 AKMOUHCKOU oOnacmu, 0cOOEHHO 6AX’CHO UMemb copma (MUHUL) ¢ Do1ee CMAadUIbHBIM U VKO-
POUEHHBIM NEPUOOOM OHL 6CX0008 00 CO3PEBAHUS, YMO OAEM B803MOMNCHOCHLL YOOPKU YPoXHcaAs 8 00-
Jlee pannue cpoxku. B nacmoawieii pabome coodoujaiomcea pezynvmamol u3y4eHus 63auUMOCeA3U
Ypodcalinocmu ¢ aduomu4ecKumu Gaxmopamu u mopghoouonocuuecKumMu npuUIHaAKamu 20poxa
6 ycnosuax Axkmonunckou oonacmu 3a 2020 2. Ilo pesynemamam npoeeoeHHbIX UCCAE008aAHUIL
YCMAaHO061€eH0, YNO HA RPOOOIHCUMETbHOCHb 6e2emayuonno2o nepuooa 2020 2. u yposcaitnocmo
3epHa 20poxXa no1e6020 6IUANU NO200HbIE Ycioeus. Bezemayuonnutii nepuod y 1unuii 2opoxa Ha-
xoouncsa 6 npedenax 83—91 cym. Ha npoodonxcumensHocms 08yxX nepuoooe (6cxoovl — yeeneHnue
U yeemenue — Cne10Cmy) NOGIUANU 0COOEHHOCMU UCNONb3YEMBIX TUHUIL U MeMnepamypHulii pe-
HCUM, A MAKIHCE 0CAOKU mpemeil 0eKaobl UIOHA. YPOXHCATUHOCHb TUHUIL 20P0XA 6 NUMOMHUKE KOH-
KypcHo2o copmoucnvimanus Koneoanace om 2,80 (nunusa 93-04-2) oo 18,53 u/za (nunusa 6-08-7).
B pe3ynomame uccnedosanuit ycmanoeiena nonoHcumenbHas CpeoHas KOppeasyus mexicoy 6bol-
comoil pacmenusn u Koiuvecmeom 60006 (r = 0,33). B cpeonem no oopazyam évicoma pacmeHnuil
cocmasuna 62 cm. B cpeonem no numomHuKky Konuvecmeo 600606 ¢ 00H020 pacmenus — 5,9 wm.,
a ceman — 20,0 wum. Pezynomamul ucciedo8anuit mozym 0vtmsy yCneutHo UCnO01b3084Hbl NPU 6bl-
Pauwueanuu 0meuecmeeHHbIX U 3apydedCcHbIX COPMOE 20p0Xa noieo2o. B meicoynapoonoit npax-
muKe pe3yibmamaol IMo20 IKCHEPUMEHMA MOZYM RPUMEHAMBCA NPU CEIeKMUGHOM YyUULeHUU
n01€6020 20p0Xa U CO30AHUU HOBBIX 8bICOKOMEXHOIO02UYHBIX COPMOE.

STUDY OF SEEDED PEA LINES IN A NURSERY OF COMPETITIVE VARIETAL
TRIALS UNDER DROUGHT CONDITIONS IN 2020

E.A. Ten, Master of Agronomy
L.P. Oshergina, Master of Agronomy

A.L Barayev, Research and Production Centre for Grain Farming, Shortandy-1, Kazakhstan

Keywords: pea, breeding, phenological observations, yield, drought, growing season, lines

Abstract. Peas are affected by weather conditions. The effects of adverse factors do not affect the for-
mation of the crop for the better. Under the influence of drought and high temperatures, there was an
inhibition of growth processes, namely, the construction of the leaf apparatus, which, in turn, led to a
sharp decline in seed productivity. It is crucial to have varieties (lines) with a more stable and shorter
period from sprouting to maturity, taking into account the sharply changing heat and moisture supply
in the Akmola region, making it possible to harvest the crop earlier. The authors obtained the relation-

«Bectnuxk HI'AY» — 3(60)/2021 73



ArPOHOMMUA

ship between yield and abiotic factors and morphobiological characteristics of peas in the conditions
of the Akmola region for 2020. In their research, the authors found that weather conditions influenced
the duration of the growing season 2020 and the grain yield of field peas. The ever-increasing sea-
son for pea lines was within 83-91 days. The peculiarities of the lines used, temperature regime and
precipitation of the third decade of June influenced the duration of two periods (sprouting-flowering
and flowering-ripening). Yields of pea lines in the nursery of competitive variety trials ranged from
2.80 (line 93-04-2) to 18.53 c/ha (line 6-08-7). As a result of their research, the authors found a posi-
tive average correlation between plant height and the number of beans (v = 0.33). The average plant
height per sample was 62 cm. The average number of beans per plant in the nursery was 5.9, and the
average number of seeds was 20.0. The research results can be successfully used in the cultivation of
domestic and foreign varieties of field peas. In international practice, the results of this experiment
can be applied in the selective improvement of field peas and the creation of new high-tech varieties.

T'opox moceBHoi (Pisum sativum L.) siBnsieT-
Csl OJHOW M3 CaMbIX JPEBHUX U 3HAYUMBIX CEllb-
CKOXO3SIUCTBEHHBIX KYJIBTYP B MUPE.

B cBs3u ¢ puBepcudukaiuei cembpCcKoro
xo3siictBa B Pecmybmuke Kasaxctan Bo3pacrta-
€T HEOOXOIMMOCTh YBEIUYECHUS IMPOU3BOACTBA
pa3HOOOpPa3HBIX  BBICOKOOEIKOBBIX  OOOOBBIX
KYJITYP, OCHOBHOMW U3 KOTOPBIX SIBJISIETCS TOPOX.
LlenHocte ropoxa o0ycioOBJIeHa, Hpexae Bce-
r0o, BBICOKUM COJICpXKAHUEM B €ro ceMeHax Oel-
ka — B 1,5 — 2,0 pa3za Oomnbliie, 4eM y 37aKOBBIX
KyasTyp [1]. BkiatoueHue B €5keIHEBHBIN pallMOH
OpPTaHMYECKHX aJBTEPHATUBHBIX OCHOBHBIX MPO-
JIOBOJIBCTBEHHBIX KYIBTYD, TAKUX KaK MUTATEIhb-
HBI TOJIEBON TOPOX, MOXKET 0OJIErYuTh MpooIe-
My neduimMTa MUKpOIIEMEHTOB, a Takxke o0e-
CHEUuTh 0OJiee YCTOMYUBBIE METONbI BEIACHUS
CEJIbCKOT0 X0351MCTBA BO BceM Mupe [2].

Kynbrypa ropoxa o6magaet BbICOKOH KOIO-
TUYECKOM TUIACTUYHOCTBIO, €CJIU CYIUTh MO ape-
ajaMm M 30HaM Bo3JeibiBaHus. B cBsizu ¢ 3THM
AKTyaJbHBIM SIBJISIETCSI M3yYeHHE OWMOKIMMATH-
YeCKUX InapaMmerpoB noiaesoro ropoxa [3]. Ilo
JaHHBIM aBTOPOB-(DMU3HOJIOTOB, CHIDKEHHUE TIO-
TEHLHAJIAa MPOAYKTUBHOCTH MPOUCXOAUT H3-3a
OCJIa0NieHus YCTOWYMBOCTH K aOMOTUYECKUM
cTpeccopaMm, B TOM 4YHcle K aeduuurty Biary,
YMEHbIIIEHUSI OO0IIel IUIOMIaau JUCTOBOM IO-
BEPXHOCTH M MEHEE Pa3BUTON KOPHEBOW cHCTe-
™Mbl [4, 5].

MHoOrumMu uccienoBaTeNsIMU  yCTaHOBJIE-
HO TaKXe, YTO BO3JCMCTBUE HU3KUX IOJOXKH-
TEJIbHBIX TEMIIEPATyp U 3aMOPO3KOB, M3MEHSS
X0l  (pU3HOIIOro-OMOXUMHUYECKUX IPOILIECCOB,
3a/lep)KUBaeT pa3BUTHE M (PopMooOpazoBaHUE

y pacTeHui, BHI3BIBAET YBEITUYCHUE MPOIOIIKHU-
TEJIBHOCTU BEreTalMOHHOTO MEpUoJa U MPUBO-
JIUT K CHUXeHUIo ypoxas [6]. Iloatomy cenek-
IIMOHEPBI B CBOEH paboTe HE OTKA3BIBAIOTCS OT
W3YYCHUsS DPA3NIUYHBIX MO MOPGOIOTHIECKOMY
tuny (opm ropoxa [7]. Benb 3 exTuBHBINA OT-
00p BO3MOXKEH MPHU HAJIWYUH IIAPOKOH TeHETH-
YyecKol 0a3bl UCXOHOTO MaTepuana, pa3IudHoO-
r0 MO 3KOJIOTO-reorpaduueckoMy MPOUCXOXKIe-
HUIO, OMOXMMUYECKOMY COCTaBy, (peHomoruue-
CKUM, MOP(OJOTHIECKUM U (HU3HOIOTHUYECKUM
MpU3HAKaM, C BBICOKHM OHMOPHEPreTHYECKUM
Y aJIalITUBHBIM MMOTEHIIHAIOM [8].

BcecToponHee uzyueHue u olieHKa 00pasios
C IIMPOKHUM MPU3HAKOBBIM JHAMAa30HOM ITO3BOJIAT
Oosiee pe3ynbTaTUBHO BECTU CENEKIMI0 Ha CO3-
JlaHW€ HOBBIX cOpTOB ropoxa. IloTeHuunanbHbIe
BO3MOKHOCTH NMPOIYKIIMOHHOTO Mpolecca pac-
TEHUH MMO3BOJIAIOT caMble pa3Hble Mopdooruye-
CKHE TUIIBI TOPOXa pacCMaTPUBATh KaK MEPCIeK-
TUBHBIE JIJISI CENEKIINU.

HeoGxonumyio 3¢dekTuBHOCT MPOU3BOJI-
CTBa MOTYT O0ECHEeYUTh JUIIb TE€, Y KOTOPHIX
Jy4llle BCETO Pa3BUTHI arpOLEHOTUYECKUE CBOM-
ctBa [9]. B cBsI3u ¢ 3TUM OYEHBb Ba)KHO, YTOOBI
CEJICKIIMOHEPhl TMOHMMAld OCHOBHI (heHOMEHa
HECTaOMIIBHOCTH YPOXANHOCTH, YTOOBI CO3/a-
BaTh CTaOWJIbHBIE M BBICOKOYPOXKAWHBIE COpTa
[10].

s noBwimeHus 3QPEKTUBHOCTH CENEKITH-
OHHOHM pabOThl HEOOXOAMMO BECTH IIEJICHAIPaB-
JICHHBIA TIOMCK HOBBIX JOHOPOB U HCTOYHHUKOB
CEJIEKLIMOHHO-IICHHBIX Mpu3HaKoB. I[lo3atomy
yoIyOJIeHHOE U3yueHUe MaTepuana, HarmpaBlieH-
HOE Ha BOBJICYEHUE B CEJIEKIIMOHHBINA IpPOLECC
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HOBBIX HCTOYHHMKOB XO351MCTBEHHO-IIEHHBIX MPHU-
3HAKOB WM CBOMCTB TOpOXd, U3y4YECHHE BIIVSHUS
JJIEMEHTOB NMPOIYKTUBHOCTH PACTEHHs HA yBe-
JIMYEHUE YPOXKANHOCTH SBISIOTCS AKTYaJIbHON
3ama4eit u mo cei aeHs [11].

[lenb paboThl — U3YYUTH BIMSHUE HebIaro-
MPUATHBIX NOroaHbIX ycinoBui 2020 r. Ha mpo-
JOJDKUTENBHOCTh ~ BET€TALMOHHOIO  IEpHoza
U TPOAYKTHUBHOCTH JIMHMM TIOpoXa MOCEBHOTO
B INTOMHUKE KOHKYPCHOT'O COPTOUCIIBITAHMS.

OBBEKTbI U METO/bI
NCCIEJOBAHUU

HccnenoBanusi mpoBeACHBI B Jlaboparopuu
CEJIEKIIMN 3epHOO0OOBBIX U MACIUYHBIX KYJIb-
Typ Ha Hay4yHO-3KcnepuMmeHTaiabHoi 6aze TOO
«HayuHO-TIpOM3BOACTBEHHBIN LIEHTP 3€PHOBOTO
xo3siictBa uM. A.U. bapaeBay, pacnonoxeHHOM
B AKMOJMHCKON 00JaCTH Ha YepHO3eMaX OOBIK-
HOBEHHbIX. [IOITOTOBKY MMOJIS U 3aKJIaJIKy OIIbI-
TOB MPOBOMIIHU IO COOTBETCTBYIOIINM PEKOMEH-
nauusim HITH3X um. A.W. bapaesa.

Marepuanom Uil UCCIEIOBAaHUM CIYXKUIN
JTUHUN MUTOMHUKA KOHKYPCHOTO COPTOMCIIBITA-
HUS ropoxa. B xauecTBe 00bekTa Ucciae10BaHHMI
ucnoias3oBasin 30 JUHUE ropoxa, 3a CTaHIAPT
Ob11 ipuHAT MecTHBIN copt KACUB.

[TokazaTenb BCXOXKECTH OMNPEACNSIN IO
I'OCT 12038-84. Vcxons U3 MOIyYEHHBIX JaH-
HbIX BcxoxkecTr u Macchl 1000 3epen (mo 'OCT
12042-80) paccuuThIBaJIM HOPMY BBICEBA, OTTaJI-
KHUBasCh OT HOPMBI 1,0 MIIH BCXOXKUX CEMsIH Ha
1 ra. Cemena ropoxa nepe;; moceBOM MPOTPABIH-
Baju nectunuaoMm Makcum 035 (1 1/1).

[IpenmecTBeHHUK — YepHbI Tap. CeMeHHOM
Marepuall BeiceBan cesuikor CCDK-7 Ha ne-
JISIHKaX TUIOIAAb0 12 M%, TOBTOPHOCThH YEThI-
pexkpaTHasi, pa3MEIIeHHE OINBITHBIX JAENSHOK
pannomusupoBanHoe. [loceB npoBeneH B oNTu-
MaJIbHbIE CPOKU — B Hauyaje TpeTeil AeKaibl Masl.
[IpukarbiBaHNEe MMOCEBOB NMPOM3BEACHO KOJbYa-
TO-IITMOPOBBIMU KaTKaMH cpasy IMOcje OKOHYa-
HUs nocesa. J1ig cpaBHEHHsI B MUTOMHUKE Yepes
kaxabie 10 copTooOpa3ioB BbICEBAJIU COPT-
cranaapt KACHDB. Yxon 3a moceBamu 3aKiito-

yaJscs B JE€TaJbHOM PYyYHOH NPOMOJKE 2 pasa 3a
BETeTalUIO.

OO0pa3upl U3y4eHbl MO OCHOBHBIM I10Ka3a-
TEISIM:  TPOJIOJIKUTEBHOCTh BETE€TAllMOHHOTO
nepuosia B LEJIOM U 1o (asam pa3BUTHSA, TPO-
TYKTUBHOCTb, YCTOMUMBOCTH K OOJE3HSM, IO-
JeraHuio, 3acyxe. B TeueHue BereTalmoOHHOTO
nepuosia MPOBOAWIM OLIEHKY B COOTBETCTBHH
¢ Metoaukoil TOCYyIapCTBEHHOTO COPTOMUCITBITA-
HUSl U (eHoorndeckrue HaOMIOAEHHUS] COTIaCHO
YTBEP’KACHHBIM METOINYECKUM YKa3aHUSM.

Jlis CTpYKTypHOro aHaiu3a OTOMpau IO
10 pacrenuit ¢ onHOW MOBTOpHOCTH. PacTeHus
AQHAIM3UPOBAIM IO CJIEIYIOIIMM IOKa3aTelIsIM:
Macca CHoma, JJuHa cTeOis, KOJIMYeCcTBO CTe-
Omel, YMCII0 MEeXI0Y3Iui, YuciIo 0000B Ha pac-
TEHUH, JyIMHa 000a, yuciio ceMsH B 000e, Macca
1000 cemsH.

YOopky mnpoBoAMIIM O MEPE CO3PEBAHUS
CeMsIH ropoxa ¢ MCIOJIb30BaHUEM MajlorabapuT-
HOTO CEJICKIIMOHHOTO KomOaitHa Wintersteiger
Classic. IlocnmeyGopounyro moapabOTKy TMOITy-
YEeHHOI'0 MarepHajia OCYIIECTBISUIM Ha TpaHC-
MUPALMOHHON MallliHE «AJIMa3» ¢ JOBEICHUEM
CeMsIH J0 KOHJIUIIMOHHOTO COCTOSIHUS U BIIaX-
Hoctu 14 %.

Maremarudeckyro oOpabOTKy MOTYy4YEHHBIX
JaHHBIX MPOBOAWIN MO 32-OMTHOM mporpam-
Me AGROS Bepcus 2.11, moaudunupoBaHHOM
C.I1. MapThIHOBBIM, Ha IEPCOHAIIBHOM KOMIIbIO-
Tepe, a TAKXKE C IMOMOIIbI0 MPUKIATHON MpPO-
rpamMbl SNEDECOR u Microsoft Office Excel.

PE3YJBTATHI HCCJIEJTOBAHUMN U X
OBCY/XKJIEHUE

MereoycioBusl  M3ydaluCh IO  JIAaHHBIM
Arpomereoponornueckoit  cranuuu  (AMC)
n. I[llopranael. B  oceHHe-3UMHUN  TIEPHOL
2019/20 r. HakOIUIEHHE BJIard B BUIE OIS
U cHera cocraBuio 284,1 MM IpOTHUB CpeaHe-
MHOTOJIETHETO 3HaueHusi 156,9 MM, T.e. mpeBbI-
CHUJIO €r0 CpEeIHHME MHOTOJICTHHE 3HAUYCHHsI Ha
127,2 MM, a 3a BeCh BereTallMOHHBIN MEPHUO/T BbI-
mano 125,0 MM ocagkoB, uTo Ha 43,7 MM MEHBIIIE
10 CPAaBHECHMIO C CPETHEMHOTOJICTHUMHU TTOKa3a-
tensmu (Tadm. 1).
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Tabnuya 1

MerteopoJsiornueckue noxkasareau AMC n. llopranasl 3a 2020-ii ceibcKOX0351iiCTBEHHBII 101
Meteorological indicators of the Akmola Meteorological Station in Shortandy settlement for the 2020th
agricultural year

Mecsn JHexana Temmepatypa, °C Ocankn, MM I'TK
C.-X. TOZ CpeHEMHO- c.-X.Tox | cpenHemHO- C.-X.TOX | CpemHeMHO-
TOJICTHSIS TOJICTHHUE TOJICTHUH
Maii 1 14,6 10,5 0,0 10,4 0,0 -
2 18,7 12,6 1,0 9,5 0,0 -
3 20,0 14,6 0,0 12,5 0,0 -
Cpennee 17,8 12,5 1,0 32,4 0,0 -
Wionb 1 19,2 16,8 5,6 11,8 0,3 0,8
2 17,4 18,7 5,0 14,2 0,3 0,8
3 11,0 19,6 39,5 13,5 3,6 0,6
Cpennee 15,8 18,3 50,1 39,5 1,4 0,7
Wrons 1 14,8 20,1 24,9 18,9 1,7 0,9
2 22,0 20,0 6,0 20,4 0,3 1,3
3 16,3 19,6 15,7 17,7 0,9 0,9
Cpennee 17,7 19,9 46,6 57,0 0,9 1,0
Asrycr 1 23,0 18,8 8,7 13,4 0,4 0,8
2 17,9 18,1 18,3 12,6 1,0 0,8
3 18,0 15,5 0,3 13,8 0,0 0,9
Cpennee 19,6 17,4 27,3 39,8 0,4 0,8
Cpennee 17,7 17,0 125,0 168,7 0,6 0,8

[To TemneparypHomy pexuMy BecHa Oblia
JKapkas U cyxas. Maii xapakTepHu30Bajics MOJI-
HBIM OTCYTCTBHEM 0OcaikoB. CymMMa BBINMABIINX
ocajkoB Obl1a Ha 31,4 MM HUKE CPETHETO MHOTO-
JIETHETO 3HaY€HHUs, 4TO B 3 pa3a MEHbILIE HOPMBI.
B Mae cpeanecyTouHas Temneparypa 1o cpaBHe-
HHUIO ¢ HOpMOH ObLa BhImIe Ha 5,3 °C (B cperHeM
17,8 °C), a B utone Hmwxke Ha 2,5 °C. [1o mHeHUIO
®.A. JlaBneroBa u ap. [12], onTuManbHOM Ha Ha-
YaJbHOW CTAJIMM PA3BUTHS PACTEHUN CUUTAETCS
temneparypa 10 20 °C. IIpu HacTyIieHuH mpo-
XJIaJIHBIX TIOTOAHBIX YCJIOBUN HaOII0aeTcs yBe-
JIMYEHUE MPOJOJKUTEIbHOCTH BEreTalluOHHOTO
MepHO/Ia TOPOXa U €ro COKpAIllEHUE B YCIOBUAX
YKapKOH MOTO/IbI.

[To nanHBIM TaO6OpaTOpUK 0OPAOOTKH ITOYBHI,
K Hayaly BereTally pacTeHUM 3amac MpoayK-
TUBHOM Biiaru O6bU1 MUHUMaNIbHBIM. KonnuecTBo
OCaJIKOB B HMIOHE XOTh M MPEBBICUIO CpPEIHHE
MHoroJieTHre Ha 10,6 MM, HO UX pacpenesieHue
o JexagaMm ObLI0 HepaBHOMEpPHbIM. OCHOBHas
Macca 0CaJIKOB BbIlajia B TPEThEH J1eKaie UIOHS.

[To TemnepaTypHOMy pEKUMY HIOJIb BbIJIAJ-
cs1 xonmoaubM (17,7 °C) u cyxum (46,6 mm). B aB-
rycre HaOIr0/1a710Ch MOBBIILIEHUE TEMIIEpaTypbl
Bo3ayxa Ha 2,2 °C B CpaBHEHHH CO CPEIHUMH
MHOTOJIETHUMH 3HAYCHUSIMH.

Cpennecytounasa temmneparypa B 2020 r.
ob11a Ha 0,7 °C BBbIIIE CPETHEH MHOTOJICTHEH.

[Ipu BeneHuu cenekuu B peruoHax c Ipe-
o0nalaHueM pe3KO-KOHTHHEHTAJILHOTO KiIMMara
HEOOXOMMO YUUTHIBATh BIUSHIE a0MOTUYECKUX
cTpecc-(pakTopoB, TAKUX KaK BbICOKAs WA HU3-
Kas TeMIlepaTyphl BO3/yXa, 3acyxa, HeOOJbIIOe
KOJIMYECTBO BBINABILUX 34 BETETAIlMOHHBIN Ie-
puon. B AkmonMHCKON 007acTH XapakTepHas
0COOCHHOCTh KJIMMaTra — 4acThle BeTpa O0O0JIb-
HI0M CKOPOCTH, NEPEXOAIIUE B IbIJIbHBIE OypH.
[TosTomMy mIMpOKO pacmpocTpaHeHa aedmsus,
KOTOpasi IPUBOJUT K BBIHOCY ITOCESHHBIX CEMSH,
OTOJICHUIO KOPHEMW, 3aChIIaHHI0 BCXOJIOB, TPaB-
MHUPOBaHUIO JIUCTHEB M YMEHBIIECHUIO BIAKHO-
CTH BO3/yXa.

OpnHMM 13 OCHOBHBIX IPUOPUTETOB B CEJIEK-
LY TOPOXa CYUTAETCS CO3/JTaHUE HOBBIX BBICOKO-
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VYpokaifHOCTh ¥ BereTallMOHHBIN IEpHO 00pa3LoB TOpoXa B MUTOMHHUKE KOHKYPCHOTO COPTOHCIBITAaHUS
Figure 1. Productivity and growing season of pea samples in the nursery of competitive variety testing

KOHKYPEHTHBIX JIETEpPMUHAHTHBIX COPTOB C yca-
TBIM THIIOM JIUCTA, KOTOPbIE MMEIOT YKOPOYEH-
HbIE MEXJI0y3/11sl, OJarogapst 4eMy Takue copra
HE TIOJIETAIOT M 00eCTeYnBalOT 0oJiee IPYKHOE
CO3pEBaHUE ypoXKasl.

A.H. 3enenos [13], onupasice Ha Tpyasl D.
Daviesa, A. Albino u A. Zeone, yKka3bIBaeT, 4TO
Oraromapsi MEHbIIEMY YHCITY YCTHHI] HA TIOBEPX-
HOCTH YCHKOB TPAHCIHMPAIMOHHBIN K03 hu-
[IUEHT y TaKUX PACTCHUH HIDKE, YeM y JIUCTOU-
KOBBIX COPTOTHIIOB, YTO 00ECHIEYMBAET yCaThIM
COpTaM yCTOHYMBOCTH K 3acyxe. B Omarompusit-
HBIX a0MOTHYECKUX YCIOBUSAX OE3IIMCTOUYKOBEIC
(GOpMBI IO YPOXKaHHOCTH HE YCTYMAIOT JIHCTOY-
KOBBIM, a HEKOTOPBIE COpPTa ycaroro MopgoTumna
JEMOHCTPHUPYIOT XOPOIINE MOKa3aTeln ypoxKai-
HOCTH U B 3aCYIUTHBBIC TOJBI [ 14].

[Ipu oOecriedeHHOCTH BIaroil cemeHa ropo-
Xa MOTYT mpopacTtaTh npu Temneparype 1-2 °C,
HO JUIsl TIOCJIEIYIOIIETO POCTa YPOBEHb TEMIIe-
patypsl aomkeH ObiTh Ha 3—4 °C Bbime. Mait
B 2020 r. xapakTepHu30BaJICsl KaK OCTPO3aCyILIU-
Bbil (I'TK = 0,0), B cBs3U C 4eM pacTeHus ro-
poOXa OTIMYAIHCH 110 TEMIIAaM POCTa B HAYaJIbHOM
¢aze Bereranmu. CeMeHa Havalu MpopacTaTh Ha
5-6-ii neHb, BCX0/Abl ObLIN HEPAaBHOMEPHBIE U HE-
TMTOJTHBIE.

Kak wu3BecTHO, Hamboiiee WMHTEHCUBHBIN
POCT pacTeHUi ropoxa MpPOUCXOIUT B ¢aze pas-
BUTHS OT 6—13 JIHMCTHEB, MOCIIE YETO TEMIIBI PO-
CTa KyJBTYPHI 3aMEJUISIOTCS, H BBUAY TOTO, YTO
B OMBITaxX B 3TOT MepUo/ (Ha4aJIo UIOHS ) HAaOJIIO-

nanack 3acyxa (I'TK = 0,3), Temnsl pocta cHu-
3WJIMCh, YTO 3aTSHYJO BET€TAIlMOHHBIA TIEPUON
ropoxa. B TpeTheii nekanae WIOHS BBIIAIO 0OJIb-
10€ KOJMYECTBO 0CaakoB (39,5 MM, 4TO BBIIIIE
CpPEIHEMHOTOJIETHUX TIOoKa3arenel Ha 26 MMm),
To1eN NOArOH, YTO HEOIaronpusiTHO CKa3aioch
Ha POCTE U Pa3BUTUU PACTEHUM rOpoxa, a TaKxKe
MPOIYKTHUBHOCTH N3yYaeMbIX JIMHUH.

[IponomxurenbHOCTD BEreTallMOHHOTO
1 MeK(a3HBIX TEPHOIOB POCTa U PA3BUTHSA TO-
poxa ONpeensieTcsi COPTOBBIMU 0COOESHHOCTIMHU
U WX B3aHMOJICHCTBHEM C YCIOBUSIMH OKpYKa-
tomert cpensl. [lpu I'TK= 0,6 3a cenbcroxo3stii-
CTBEHHBIN TOJ, @ 3TO YCIIOBUSI OCTPOH 3acyxH,
BEreTaI[OHHBIN MEPHO]] B TUTOMHHUKE BapbUPO-
BaJ B rpenenax ot 83 1o 91 cyt, npu 3TOM OTMe-
4aeTcs: JOBOJBHO CTaOWIIbHAS YPOXKAWHOCTD IO
BapHaHTaM OIbITa (PUCYHOK).

Hecmotps Ha TO, 4TO y OONBIIMHCTBA JIU-
HUM ObUI MOATOH PACTEHUH MOCJE BBITABLINX
0CaJIKOB, KOJIEOAaHUS TO MPOAOJIKHTEIHHOCTH
BEreTallMOHHOTO Mepuoja y Bcex o0pa3ioB B IH-
TOMHHUKE KOHKYPCHOTO COPTOHCIIBITAHUS TOpOXa
ObUTM HEe3HAYMTEJbHBIE. Y CTaHIAPTHOTO COPTa
ropoxa KACHUDB mnepuon Bereramuu cOCTaBWII
89 cyt. Hamboiee pacTssHyTHIN BereTallmOHHBIN
nepuon (91 cyt) Habmonancs y iuauu 32-09-10.
Haunbonee xopoTkas (haza OT BCXOHOB JI0 CO3pe-
BaHus (83 cyT) ormedena y nuHuu 6-08-7. @aza
MIOJIHOTO I[BETEHUSI U3-3a ITOTOJHBIX YCIOBUI Ha-
CTyIWJa B cpeiHeM Ha 41-e cyT rmocie BCXO0B.

«Bectuuk HI'AY» — 3(60)/2021

77



ArPOHOMMUA

Tabnuya 2

DJieMEeHTBI CeMEeHHOM NMPOIYKTHBHOCTH MEPCIEeKTHBHBIX JINHUI ropoxa moceBHoro B 2020 r.
Elements of seed productivity of promising lines of sowing peas in 2020

Copr, muaus | buomacca | Bricota Beicora YHuco, Wwr. Macca 1000
oxHoro | pactenus, | 10 1-r0 | viewcroys- | mpomyx- 60608 | cemsH ¢ 1 LT,
pacTeHu, M 606a, cM nui THBHBIX pacreHust
r Y3II0B
KACUB 7.15 65,3 28,1 13,8 2,6 3,4 13,7 189,40
(cTannmapr)
1-09-5R7 10,90 68,2 29,4 12,7 3,5 55 23,7 163,66
326-98Ne2 7,20 65,7 27,4 14,5 3,6 4,8 21,6 146,00
c34

326-98Nel ¢4 | 8,20 435 20,6 13,1 2,7 3,9 13.1 251,65
1-06-4R7 11,40 62,7 24,5 11,6 3,1 4,0 16,7 177,33
1-09-4R7 17,30 68,9 31,2 13,5 4,7 6,3 27,4 165,79
43-08-11 14,30 66,1 29,6 12,5 3,7 7,2 33,4 134,39
54-08-6 18,00 58,7 234 10,1 3,4 4,5 19,1 279,30
18-09-4 10,30 69,8 32,0 14,6 5,6 4,1 14,9 267,11
2-08-7 8,60 46,6 21,8 11,8 6,6 4,1 17,1 202,89
32-09-10 7,80 65,8 29,7 13,2 5,9 4,2 14,9 187,28
12-280 8,71 82,0 40,3 13,8 6,9 4,2 14,5 194,52
35-06-6 10,68 492 26,1 13.4 7.3 5.0 17.0 198,30
2-08-1 17,70 49,5 21,6 12,4 6,3 6,4 29,4 251,70
43-08-10 12,50 78,7 34,1 14,8 6,2 6,3 22,7 180,50
37-06-2 9,52 47,3 20,9 10,6 33 4,6 20,2 210,04
Om29-00/1] 7,00 60,2 29.4 12,5 2,8 3,7 14,6 217,30
50-08-6 5,55 63,5 26,7 12,1 3,5 4,7 16,9 154,30
102-04-8 13,60 78,7 34,7 12,2 3,7 7,7 30,3 145,22
93-04-2 9,33 72,8 35,4 13,4 3.9 5,9 23,3 199,10
107-04-2 13,50 55,7 25,6 14,4 8,0 7,4 30,5 160,83
37-07-1 12,30 71,4 34,6 12,4 5,0 4.6 16,2 295,20
47-07-8 11,30 53,9 24,6 13,0 5,0 4,1 19,5 263,94
55-04-6 14,73 71,2 36,4 17,5 5,6 8,5 35,0 191,75
93-04-2-2 16,45 78,5 37,8 18,7 3.8 6,6 32,9 198,40
168-04-2 13,20 73,1 345 20,8 6,0 8,9 40,9 157,53
76-04-1 14,90 78,1 35,7 17,4 5,4 8,5 45,4 178,84
93-04-2 17,28 80,6 40,1 18,4 5,0 8,5 51,4 157,60
6-08-7 15,32 61,1 30,8 13,0 4,6 8,6 47,3 208,81
37-06-10 12,05 59,4 25,1 14,2 3,7 6,0 27,6 216,78

CAnOC, | 11309 | 61.8+42 | 27.552,0 | 12,909 | 47204 | 4.9:0.4 | 20,0222 |200,00£13,6

M+m

V,% 47,57 40,71 42,86 42,00 45,80 52,83 66,62 40,22

Ipumeuanue. CA — cpennee apupmernueckoe; OC — OTKIIOHEHHE OT cpeiHero; V — ko3 GHUIMEHT BapHalHy.

BBuay cnaboii ycToHumBOCTH K aOMOTHYE-
CKHUM CTPECCOBBIM (DaKTOpaM OTAETHHO B3ATHIX
00pa31oB CpefHssl ypOKaHHOCTh Yy JIUHUIA TOPO-
Xa BapbHUpOBaJia B 3HAYUTENbHOI cTerneHu (ko3 -

¢unuent Bapuanuu — 45,17 %) 1 10 TUTOMHUKY
Haxoawiack B npenenax ot 2,80 (munus 93-04-
2) no 18,53 u/ra (muaus 6-08-7) mpu 1okazaresne
crangaptaoro copra 11,40 1/ra.
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HaubGonee ypoxaitHbie oOpa3iibl HE Bceraa
WMEIOT PACTAHYTBIM BEre€TAIMOHHBIN TMEPHO/I.
[IpoBeneHHas MaTemaTudeckas oOpaboTka JaH-
HBIX IOKa3aja HU3KYIO IMOJIOKUTENIbHYIO 3aBU-
CUMOCTb YPOXKaWHOCTH OT MPOJOHKUTEILHOCTH
BeretannoHHoro nepuoaa (r = 0,016).

[TpoBeneHHbIN aHaTN3 OMOMETPUIECKUX T1a-
paMeTpoB pacTeHUI ropoxa B HEOIArOMPHUATHBIX
a0MOTHYECKHUX YCIIOBUSX, CI0KHUBIINUXCS B TEKY-
IeM TOoJy, HAIISIIHO TOKa3all CTPYKTypy Qop-
MHPOBaHUS 3JIEMEHTOB MPOTYKTUBHOCTH U BITU-
SIOIIMX HAa HUX MPU3HAKOB. BBISIBIEHBI HEKOTO-
pBI€ COPTOBBIEC PA3JINYMS MO CTENIEHU CHIKEHUS
rokazaTesieil AJIEMEHTOB MPOAYKTUBHOCTH O
JeICTBHEM 3aCyXH U TIOBBIIICHHBIX TEMIIEPATYP.

Bricora pacteHuss 0OBIYHO KOppeIHpy-
€T ¢ KOoau4yecTBOM 000OB Ha HEM, OCOOEHHO
npu oObIlYHOM THUNE pas3BuTus. [lo maHHBIM
®.A. JlaBneroBa [15], mom BIUSHHEM 3aCyXu
Y TIOBBIIICHHBIX TEMIEpaTyp HaOI0aloch yr-
HETEHHE POCTOBBIX MPOIECCOB Topoxa, dTo,
B CBOIO 04epeflb, 00YCIOBUIIO PE3KOE CHIKEHHE
CEeMEHHON MPOAYKTUBHOCTU. B Haimiem ombiTe
OblTa YCTAaHOBJIEHA TOJOXKHUTEIbHAS CpEeIHss
KOppeJsLUs MEXIy BBICOTON pacTeHHs] U KOJU-
yecTtBoM 0000B (r = 0,33). Tak, BeIcOTa pacre-
HUW B CpeaHEM Mo oOpasiam coctaBuia 62 cwm.
HauGonpiielr BoicoTOM OTIMYMIAch JUHUS 12-
280 — 82,0 cM, HauMeHbIIeW — aUHUS 326-98
Nel c4 — 43,5 cm. Ilo cpeqaemy KoaudecTBy 60-
0OB Ha PACTCHHUH BBIACTWIUCH JTUHUU 168-04-2
(8,9 mit.), 6-08-7 (8,6 wt.), 93-04-2, 76-04-1, 55-
04-6 (8,5 mT.) (Tabm. 2).

Kak u3BecTHO, ueM OoJibIlie CeMsiH 00pa3yeT
pacteHue, TeM Ooible Kod(PPUIIUEHT pa3MHO-
xeHusi. HanbompIiee KOIMYECTBO CEMsIH C pac-
TEHUS TOJy4eHO y 00pa3ioB 93-04-2 (51,4 m.)
u 6-08-7 (47,3mr.). ITo macce 1000 cemsiH BbI-

nemwtachk aunus 37-07-1 (295,20 r.), npeBbIcHB
cranaaptabid copt KACHUDB na 105,80 .

BbIBO/IbI

1. 3a Bech BereTalMOHHBIN MEPHUOJ BBINAJIO
125,0 MM 0cagKoB IpU CPEIHEMHOIOJIETHUX I10-
kazaremsix 168,7 MM; cpenHecyTouHasi TeMIle-
parypa B 2020 r. 6bu1a Ha 0,7 °C BblIIE cpeaHeit
MHOTOJIETHEH, YTO HEOIAronpusTHO CKa3aloch Ha
MPOIYKTUBHOCTH 00PA3II0B ropoxa MOCEBHOTO.

2. HauOonpmmii BereTalMOHHBIA TMEPHOJ
(91 cyt) nabmonancsa y muauu  32-09-10, Hau-
Oonee kopoTkast (paza OT BCXOAOB JI0 CO3PEBAHUS
(83 cyt) — y nunuu 6-08-7.

3. B 3HauuTenpHON CTeneHW BapbHpOBaja
CpenHsisl ypOKANHOCTh, KOAPDUIIUEHT BapHaIlH
o NMUTOMHUKY cocTtaBuil 45,17 %. Ilokazarens
YPOXKAUHOCTH CTaHAAPTHOTO COpPTa COCTaBUJI
11,40 w/ra.

4. Ilo moka3zaTento BBICOTBI PACTEHHH OT-
nnumnack guHusg 12-280 — 82,0 ¢cM, HauMEHb-
mrasi BpicoTa Habronanach y nuHuM 326-98 Nel
c4 — 43,5 cm. [lo xonnuecTBy 6000B Ha pacre-
HUU B CPEIHEM BBIICTWINCH JIUHUU 168-04-2
(8,9 mit.), 6-08-7 (8,6 mT.), 93-04-2, 76-04-1, 55-
04-6 (8,5 mwT.)

5. Hecmorps Ha pasnuysble CTpecco-
Bble (aKTOpBI, KOTOPHIM TIOABEPIKEHBI pacTe-
HUS rOpoxa B NEPHUOJ BEreTalld B YCIOBUSX
AKMOJHMHCKON 00IacTH, W3y4YeHHbIE JTUHHUH TO-
poxa MOTYT JOCTaTOYHO YCHEUIHO KOHKYPHUPO-
BaThb M0 YPOXKAMHOCTH, BBICOKOTEXHOJOTMYHO-
CTH, & TaKXe yCTOMYMBOCTH K aOMOTHYECKHM
dakTopam BHEIIHEH CPEeIbl U COCTABUThH JOCTOM-
HYI0 KOHKYPEHIIUIO 3apyO0eKHBIM COPTaM.

Pabota BeINIONTHEHA B paMKax IMPOTPaMMHO-IIEIEBOTO

(unaHcupoBaHUsT MUHHUCTEPCTBA CEIBCKOTO XO3SHCTBA
Pecny6imku Kazaxcran (BR10765000).
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AHATOMMUSA U TUCTOJIOTUA TUMYCA AMEPUKAHCKOM HOPKHA
TEHOTHUIIOB STANDARD, SAPPHIRE, LAVANDER B PAHHUM
IMOCTHATAJIbHBIN IEPUO] OHTOTEHE3A

'E.W. 3eMJIsiHUIIKAs1, aCTTUPAHT
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Kntouegvie cnosa: tmmyc, ame-
PUKaHCKass HOpPKa, MopQoJio-
rusi, Teapna laccans, reHoTum,
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"HoBocuGupcKuii rocyiapcTBeHHbIH arpapHbIii
yHusepcuteT, HoBocuodupck, Poccust
Mucturyt uutoioruu u renernku CO PAH, HoBocuoupck, Poccus
E-mail: eizemlyanitskaya@mail.ru

Pedepart. IlIpedcmagnenst dannsvie no cmpoenHuo mumyca amepuKancKux HOpoK OKpaco4HbIx 2e-
nHomunoe Standard, Sapphire, Lavender ¢ pannem nocmunamaivnom nepuooe om poxcoeHus 0o
180 oneir. Yemanoeneno, umo npu poxcoeHuu mumyc A61:1emcsa ROJTHOCMbIO CHOPMUPOCAHHBIM
opzanom. Anamomuueckoe cmpoenue mumyca u e20 monozpagusa He onpeoensanucy 0codGenHHo-
cmamu zenomuna. Haubonvuiezo 3nauenusn eecosvie nokazamenu mumyca oocmuzanu 6 90 oueii,
MUHUMATbHO20 — 8 803pacme 180 oneit. B 45 oneit uzmenenusn npoasaaomecesa ygeauueHuem nio-
Wa0U MUMUYECKOU 00IbKU U MO3208020 6euyecmed 6 Hell, YMeHbUleHUEeM N10ua0u KOpmeKca;
ommeuaemcsa HaubdoIee UHMEHCUGHBLIL POCI MUMYCA, 00YC106/1CHHbLIL Y8eTUYEHUEM KOIUYECmEa
oonex. Tumyc nopok 6 éo3pacme om 45 00 90 oueii xapaxkmepu3syemcs blpaéHUBAHUEM NOKA3aANe-
J1el MexcOy 2eHOMUNAMU, NPOUCXOOUM YeeludeHue 3HAYeHUIl KOPKOBOIl 30Hbl RPUMEPHO 00 YPOs-
HA HOBOPOMCOCHHBIX HOPYAM C COOMBEMCMEYIOULUM YEeIUYEHUEM KOPKO80-M03206020 UHOEKCA.
Tumyc nopok ¢ eo3pacme om 90 0o 180 oueii coxpansaem munuunoe mopghonozuueckoe cmpoe-
HUe, HO Y)ice OMYEemaueo NPOCMAMPUSAIOMCA NPUSHAKU 803DACHHBIX UHEOIIOMUBHBIX NPOUEc-
C06 — yMeHbUIeHUe NI0WA0U 00J1eK, PACUIUPEHUE MO3208020 6eULeCEa, UIMEHEHUe CIPYKHYpPbl
opzana (causanue 0071€K), yseauuenue nPU3HaKos yHcupoeoi mpanchopmayuu mumyca. Tenvya
T'accana obnapyrcusanucev 6 mo3208om eeugecmee 60 6ce nepuoowvl ucciedosanus. Konuuecmeo
meney I'accana u ux mopghonozun 3agucam om YyHKUYUOHANbHOU AKMUSHOCIMU mMUmMyca. Y HO80-
DPOXHCOECHHBIX NPeodadarom 00HOKIemoyHble, I0Hble U MO100ble hopmbl, y 45-0He8HBIX HOPOK —
10Hble U Mos100ble, Yy 90-0OHeeHbIX camoK u camuoe Hopok Standard — onvle menvya u docmamou-
HO uacmo eu3yanu3upyomcs 00HOK1emo4Hble, 6 Mo 8PeMs KaK 3peiible U MO100ble 6CHpedaomcs
pedce. Y HOPOK UBEHMHBIX 2eHOMUNOG NPEOOIAOAIOUUMU ABTIAIONCA MOT00bIE U IOHblE MelbUd
T'accana. K eo3pacmy 180 oneit ysenuuueaemcsa Koauuecmeo 3penvix meney u Moaoovlx ¢ npu-
3HaKamu paspyuieHus YeHmpaabHoll K1emKu ¢ HaKonjaienuem oempuma u opmuposanuem no-
aocmu.
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STANDARD, SAPPHIRE, LAVANDER GENOTYPES DURING EARLY POSTNATAL
ONTOGENESIS
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Abstract. Data are presented on the thymus structure of American Mink of the Standard, Sapphire,
Lavender colouring genotypes in the early postnatal period from birth to 180 days. The thymus is
known to be a fully formed organ at birth. The anatomical structure of the thymus and its topogra-
phy are not determined by genotype. At 45 days of age, the changes are manifested by an increase
in the thymic lobule area and the brain matter therein, a decrease in the cortex area; the most in-
tense growth of the thymus due to the rise in the number of lobules is noted. The thymus of mink at
45 to 90 days of age is characterised by an equalisation between the genotypes, increasing cortical
area values to about the level of newborn mink with a corresponding increase in the cortical-brain
index. The thymus of minks at the age of 90 to 180 days retains the typical morphological structure.
Still, the signs of age involutive processes are seen — reduction of the lobule area, enlargement of
the medulla, changes in the form of the organ (lobule fusion), increased signs of fat transformation
thymus. Hassall s corpuscles were found in the medulla in all periods of investigation. The number of
Hassall s bodies and their morphology depends on the functional activity of the thymus. In newborns,
unicellular, young and juvenile forms predominate. In 45-day-old minks, young and immature forms
predominate. In 90-day-old female and male Standard burros, young and quite often unicellular
bodies are visualised, while mature and juvenile records are less common. In mink of the coloured
genotypes, immature and youthful Hassall’s corpuscles are predominant. By 180 days, the number
of mature and young corpuscles with signs of central cell destruction with detritus accumulation and
cavity formation increases.

AHaToOMHYECKOEe W THMCTOJIOTUYECKOE CTpoe-
HUE TUMYCa MpeTeprieBaeT M3MEHEHHS] C MOMEH-
Ta POXKICHUS 10 IEPHUO/Ia TIOJIOBOTO CO3PEBAHMSL.
Ha pasnpix cTagusx BO3pacTHON HHBOJIOLHMH
TUMYC UMEET XapaKTepHbIE YePThl. Y HOBOPOXK-
JICHHBIX KUBOTHBIX THUMYC IMOJIHOCTBIO cop-
MHUpPOBaH W (PYHKIIMOHAJIBHO aKkTuUBeH [1-4].
B nmanHBIi TIEpHOA POJIb TUMYyCA 3aKIIOYACTCS
B oOecreyeHnH 3aluThl OpraHu3Ma OT YyxKe-
POIHBIX AHTUTCHOB U ayTOAHTUICHOB B CBSA3H
¢ (hM3HOIOTHYECKOM HE3PEIOCThI0 TYMOPABLHO-
ro ummynurera [2]. [lo mepe pocra opranuzma
(yHKIMOHAJIbHAS aKTUBHOCTh THMYCa MOCTe-

neHHo cHmkaercs [ 1]. Tumyc mogsepraercs Bo3-
pPacTHON WHBOJIIOLIUU, KOTOPasi COMPOBOKAACTCS
CTPYKTYPHOI NIEPECTPOMKON OpraHa.
[Ipr3HakamMu BO3pacTHOM UHBOJIFOIIUUA TUMY-
ca SIBJISIOTCSl YMEHbBILIEHUE €T0 OTHOCHTENbHOM
Macchl U JIMHEHHBIX pa3MepPOB TUMYcCa, a TaKxkKe
W3MEHEHHUE TUCTOJIOTUYECKOro CTpoeHus [5—7].
MakcuMallbHOE 3Ha4€HHE OTHOCHTEIIBHOM Mac-
CBbI TUMYCa Ha0It0AaeTCs Y HOBOPOXKICHHBIX KH-
BOTHBIX C IMOCJIEAYIOIIUM €€ YMEHBbIICHHEM IO
Mepe B3pociieHus [2, 6—9]. DTo CBUIETEIBCTBYET
0 TOM, YTO Ha TIEpUOJl HOBOPOKJIECHHOCTH MPUXO-
JTUTCS MUK (PYHKIIMOHAIBHON 3HAYUMOCTH *KeJle-
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3bl, KOTZla MOBBIIIAETCS HEOOXOIUMOCTh B MPO-
TyKTax XKu3HenesTenabHocTu Tumyca [4]. [Tocne
co3aanus myna nepudepudeckux T-mumporToB
yTpara TUMYyca y>Ke He IPUBOAMT K KatacTpodu-
YECKOMY CHWIKEHUI0O MMMYHUTETa W, HECMOTPSI
Ha BO3PACTHYIO PEIyKLHUIO OpraHa, KOJIUYEeCTBO
T-muM@pOIHUTOB B IUPKYISAIUN COXPAHIECTCS HA
nocTurHytom yposue [10, 11].

WHBOMOLMOHHBIE MPOLIECCH B TUMYCE MPO-
SBJISIFOTCS IOCTENIEHHBIM YMEHbBIIIEHHEM 00BbEMaA
U IUIOUIaIM TapeHXUMBbI, OCOOEHHO UCTHHHOM,
C YBEJIMUEHHUEM KOJIMYECTBA KUPOBOMl 1 puOpo3-
HOM TKaHu [5, 9, 11, 12]. XapakTepHbIMU BO3-
pPaCcTHBIMU U3MEHEHHSIMHU B THUCTOJIOTUU TUMYCa
SBJISIIOTCS: U3MEHEHUE pa3MepoB U (QOpMbI J10-
JeK, CHIKEHHE KOPKOBO-MO3IOBOTO WHJEKCA,
MOBBIILIEHUE KOJIMYECTBA TUMHUYECKUX TeJel]
C HM3MEHEHHEeM HX MOp(}OJIOruu, yBEIUYEHHE
TOJIITUHBI KaTCYJIbl U COEAMHUTEIBHOTKAHHBIX
MeperopooK, JumnoMoTo3 cent [3, 7, 9, 11, 13,
14].

UeTkne mnpu3HAKU BO3PACTHOM perpeccuu
THMYCa y Pa3HBIX BUJOB )KHBOTHBIX MPOSIBIISIOT-
csl B pazHeie cpoku [6, 7, 9, 11, 13—15]. K Tomy
e Ha Mop(OJIOTHYECKHE U BECOBBIE XapaKTepH-
CTHUKU THUMYCa OKa3bIBAIOT BIMSHHE HE TOJBKO
BUJIOBBIE, HO U MOPOJHBIE U MOJOBBIE ACIEKTHI
[11, 14, 16, 17]. Bugosas mopdoiorus Tumyca
JOCTaTOYHO Xopouio onucaHa. IlogpodHo Tu-
MyC ONMCaH Yy 4YeJOBEKa, KPbIC Pa3HbIX JINHUH,
JOMalIHeW NOTHULBI (MHAIOKH, Kypbl), a TaKxkKe
JIOMAIITHUX JKUBOTHBIX (KOpOBa, CBUHBS, cOOa-
ka). Cpenu MyIIHBIX 3BEPEed MMEIOTCS JTaHHBIE
0 MOp¢oJIOTUH TUMYCa COOOJIs, TUCHUIT i HE3Ha-
YUTENbHOE KOJIMYECTBO CTaTeH, KacaroIMXcs
HOpoK. [Ipu 3TOM cTpoeHue opraHa paccmarpu-
BaeTcsi Oe3 yuyeTa reHOTHIa, Ioja M BO3pacTa
JKUBOTHBIX.

B cBsi3u ¢ 3TUM LIebI0 HACTOSAIIEH paboThI
SBUJIOCh M3Y4YeHHE MOP(POMETPUYECKHUX Xapak-
TEPUCTUK TUMYyCa aMEPUKAHCKOW HOPKH Tpex
OKpacouHbIX reHorunoB — Standard, Sapphire,
Lavender ot poxnenus no 180-gHEBHOTO BO3-
pacra.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

st MOpdOJIOTHYECKUX HCCIEIOBAaHUM HC-
MOJIb30BAJM TUMYC OT KIMHHUYECKH 3I0POBBIX
CaMOK U CaMIIOB aMEpUKaHCKHX HOPOK T'€HOTH-
noB Standard, Sapphire, Lavender B Bo3pacte
1; 40—45; 90 u 180 mHeil, BeIpalIeHHBIX Ha 0a3e
cektopa kyHpux LKII «I'eHOpOHIBI MyHIIHBIX
U CEJIbCKOXO3SMCTBEHHBIX KUBOTHBIX» WMIul’
CO PAH. Bcero uccnemnoBan tumyc 84 ocobeit
aMEpPUKAHCKON HOPKH.

Hns cyxaenus o MOpPodyHKIHOHATIEHOM
COCTOSIHUM THUMYCa ONpEAEIsUId ero abCooT-
HYI0 U OTHOCHUTEIIBHYIO0 Maccy, HHTEHCUBHOCTb
pocTa B pa3Hble BO3pacTHbIE Mepuobl 1o (op-
Mmyse bpoau. OTHOCUTENBHYIO Maccy pacCUUThI-
BaJIM KaK OTHOIIEHUE MAcChl TUMYca (T) K Macce
TYLIKH CO LIKYPKOil ('), yMHO)keHHOE Ha 100 %.

O6pa3upl Tumyca ¢ukcupoanu B 10%-m
pactBope (opmanuna. M3rorosnenue mapadu-
HOBBIX OJIOKOB, OKpacKy aemnapapuHU3HpPOBAH-
HBIX cpe30B npoBoauin Ha 6aze [ITHUJI ®I'BOY
BO HI'MY Mumnsnpasa Poccun. Cpesbl Tumyca
TOJILUHON 5 MKM OKpalluBaIud I€MaTOKCHIJINH-
H03MHOM COIVIaCHO OOLIENPUHATON METOJUKE.
JUis MccnenoBaHusl HMCIIONB30BAd  aBTOMATH-
3UpPOBaHHBIH  MOP(HOMETPUUYECKUIT KOMILIEKC,
BKITIOYAIOMIHI CBETOBOM Mukpockomn Carl Zeiss
Primo Star, iudpoByro kamMepy U epCOHaTbHBIH
KOMIIBIOTEP C HAOOPOM MPHUKIATHBIX MPOrpamMM
Zeiss Efficient Navigation (ZEN). IIpu mopdo-
METPUYECKOM HCCIIEIOBAaHUU THCTOJIOTHYECKUX
IpernapaToB ONPeeIISIIH IJI0IA b J0JIbKUA TUMY-
ca, IUIoIIA/lb KOPKOBOIO M MO3TOBOI'O BELIECTBA,
BBIYUCIISUTH MHAEKC KOPbI (OTHOILIEHHE IUIOIIA-
JI1 KOPKOBOT'O BEILECTBA K IJIOLIAAX MO3TOBOIO
BEILIECTBA), OTHOCHUTENIbHYIO Miomanb (%), 3a-
HUMaeMYyI0 KOPKOBBIM M MO3TOBBIM BEIIECTBOM
JIOJIbKH, KOJTMUYECTBO Tenell ['accans B Jombke.

Hudposoii Marepuan oOpadarbiBajaM cCTa-
TUCTUYECKH C HMCIIOJIB30BAHUEM IPOIPAMMHOIO
naketa Microsoft Office Excel. JloctoBepHOCTB
OLICHUBAJIM, HCIIOJIb3YySd HEMapaMeTpUdecKHuii
kpurepuii U ManHa-Yutau u T-xpurepuit
Creronenra. /loBepuTenbHbIN HHTEPBAJ paccuu-
TBIBAJIM JJIS1 CPETHUX 3HaYE€HUI BEIOOPOK C BEPO-
ATHOCTBIO 95%.
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PE3YJIBTATBI HCCJIEJJOBAHUM U UX
OBCYXKJIEHUE

Ha MoMeHT poxaeHHs HOPKH THUMYC SIBIISI-
eTcst cOopMUPOBAaHHBIM, MOP(OIIOTHYECKH 3pe-
JBIM OpPraHoM. Y aMepUKaHCKUX HOpPOK Hcclle-
JyEMBIX T€HOTUIIOB aHaTOMUYECKH TUMYC C MO-
MeHTa poxaeHus 10 180-1HeBHOro Bo3pacra He
UMEN BUAMMBIX OTIMYUN MEXIy TI'€HOTHIIAMH
U MEXIY caMIlaMH U CaMKaM{ BHYTPH F€HOTHIIA.
Kak u TuMyc cobak M KpOJHMKOB, TUMYC HOPOK
IIPEICTABIICH XOPOILO Pa3BUTON IPYIHOMN JOJIEH.
HNmeer cepo-po30ByrH0 OKpPAacKy M JOJIBYATYIO
CTPYKTYPY, YETKO IPOCIIEKUBAIOLIYIOCS B HCClIe-
JlyeMble BO3pacTHble mepuoapl. KoHcucTeHus
TUMYCa — OT YMEPEHHO YIPYroi 10 caadoymioT-
HeHHOW. CHapy KU MOKPBIT BIIAXKHOW, YMEPEHHO
HarnpsHKEHHOHU OecTsIIen Karncyaou.

Cormacuo manneiM M.H. IMapdenroka [18],
TUMYC KJIIMHUYECKU 37JOPOBBIX B3POCIBIX HOPOK

(reHOTHUI HE YKa3aH) COCTOUT U3 HEMapHOH rpy-
HOM JI0IM yUIMHEHHOU (DOPMBI U pacIOIOKEH OT
OCHOBaHUS ceplia A0 KayAaJlbHOTO Kpasi HUKHe-
YEJFOCTHOM CIIFOHHOM JKEJE3bI.

[IpoBenenHass HamMu  ayTOINCUSI  HOPOK
Standard, Sapphire, Lavender mnoka3ama, 4TO
TUMYC PacHoJIOXKeH B IPyJHON MOJOCTH KpaHU-
aJbHO OT Cep/la, 3aHUMasi BEHTPAJIbHYIO 4acTb
cpenocteHus. B mpouecce mocTHaTanbHOrO OH-
ToreHesa Tornorpadus TuMyca rnpeTepreBaeT 13-
MeHeHus (puc. 1).

bonee y3kuili KpaHUaAJIbHBIM TOJIIOC THMY-
ca HOBOPOXKICHHBIX IIEHKOB pacrojaraercsi Ha
YpOBHE MEepBOro pedpa WM HE3HAUUTEIBHO BbI-
XOJIUT B LIEHHYIO 00JacTh 3a Mpeeibl IPyIHOM
kieTku. K 6-MecsiuHOMYy BO3pacTy BCIENCTBUE
MIPOLIECCOB KUPOBOM TpaHchopManuu TUMyca
MIPOUCXOUT CMEIEHUE KPaHHAJIbHOTO IOJIIoca
B 001aCTh MEPBOrO-BTOPOrO (€AMHUYHO-TPEThHE-
ro) MexpeOepbs. KaynanpHbId TOMIOC THUMY-

Puc. 1. Tomorpadus THMyca aMepUKaHCKOM HOPKHU, HAaTHBHEIN mpemnapat: 1 — Standard, Bo3pact | nens, BUx crpasa; 2
— Lavender, Bo3pact 45 nueii, Buz ciea; 3 — Lavender, Bo3pact 90 nuel, Bun cupasa; 4 — Sapphire, Bo3pact 180 mgref,
BHUJ| CJIeBa
Figure 1. Thymus topography of American mink, native preparation: 1 - Standard, 1-day old, right view; 2 - Lavender,
45 days old, left view; 3 - Lavender, 90 days old, right view; 4 - Sapphire, 180 days old, left view
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ca HOBOPOXJEHHBIX pacrojiaraercsa B o0jacTu
YEeTBEPTOrO-IATOr0 MEXpeOepbs, AO0XOAs [0
ocHoBanus cepaua. K 180-nHeBHOMY BO3pacTy
KayJaJbHOW TPaHULIECH SIBISETCS IIECTOE-CEIdb-
Mo€ Mexpedepbe, TAMYC 3aXOAUT Ha OCHOBaHHE
cepaua, NpuKpeiBast npaBoe yuiko. Ilpu BbIpa-
KEHHOM JIMIIOMAaTO3€ THUMYyCa KayJaJbHbIN IO-
JIIOC CMEIaeTcss KpaHUAJIbHO /10 O0JIaCTH MSITO-
TO-IIeCTOro pedpa.

dopMa THUMyCa MEHSETCS C BO3PACTOM.
Y HOBOPOXJAEHHBIX HOPOK OH UMeeT (hopMy IH-

paMuIIbl ¢ OCHOBaHMEM B OOJIACTH OCHOBAHMS
cepaua. Haumnas c¢ 40-gHeBHOro BO3pacra TH-
MYC CTaHOBHTCS 00JI€€ y3KHM, BBITSHYTBIM, JICH-
TOBHIHBIM.

HNHTEeHCHBHOCTH pocTa THMyca B TIpoliecce
OHTOI'CHE3a HEIMOCTOSHHA U 3aBUCUT OT MHIUBU-
JTyaJIbHBIX 0COOEHHOCTEH, BO3pacTa U TeHOTHIIA.
JlaHHBIEC 110 BECOBBIM XapaKTEPUCTHKAM THMYCa
npeacTaBieHsl B Ta0n. 1 u Ha puc. 2 u 3.

Tabnuya 1

JluHaMuKa BeCOBBIX IMOKA3aTeJIell THMyca aMepUKaHCKHX HOpok Standard (+/+ +/+), Sapphire (a/a p/p),
Lavender (a/a m/m) B pa3Hble BO3pacTHbIE MePHOBI
Dynamics of thymus weights of American Mink Standard (+/+ +/+), Sapphire (a/a p/p), Lavender
(a/a m/m) at different ages

Bospacr, Standard (+/+ +/+) Sapphire (a/a p/p) Lavender (a/a m/m)
Aneit Q | 3 Q | 3 Q | 3
1 0,020+0,004 0,015+0,003 0,018+0,003
0,1840,03 0,16+0,03 0,17+0,03
45 0,83+0,15 0,50+0,07 0,51+0,09 0,49+0,07 0,58+0,07 0,45+0,02
0,22+0,04 0,15+0,03 0,15+0,02 0,12+0,02 0,19+0,03 0,125+0,003 **
90 2,36+0,04 2,68+0,41 2,36+0,33 3,71+0,71 1,9+0.,44 3,64+0,26 **
0,27+0,02 0,23+0,03 0,29+0,05 0,31+0,04 0,25+0,06 0,32+0,02 *
180 0,64+0,07 0,97+021 0,81+0,14 0,60+0,18 0,63+0,12 1,03+0,15
0,057%0,004 0,0620,01 0.08£0,01 0,03£0,01 > | 0,07+0,01 0,06=0,01

IIpumeuanue. B aucnutene — abCOMOTHAS Macca THMYcCa, T; B 3HAMEHATEIJIC — OTHOCHUTENbHAS Macca, %o, 1* — ormmans
Mexay camiiamu Standard (+/+ +/+) u Lavender (a/a m/m) npu p <0,05; 2* — Mexay caMiiaMi 1 CaMKaMy BHYTPH T'e-

Hotuna mpu p <0,05.

Note. In numerator — absolute thymus mass, g; in denominator — relative mass, %; 1* — differences between males of
Standard (+/+ +/+) and Lavender (a/a m/m) at p < 0,05; 2* — between males and females within genotype at p < 0,05.
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Puc. 2. ]lunaMUKa OTHOCUTEIIBHOTO MIPUPOCTA MACChl TUMYCa aMEPHKaHCKOIl HOPKH B pa3HbIC BO3PACTHBIC TEPHOIBI
Figure 2. Dynamics of the relative increase in American mink thymus mass at different ages
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OTHoCKHTENBHEA Macca, %

2Standard gStandard

EHOBOPO#ASHHbIe W45 m90 180

2Sapphire

Trern

o'Sapphire ?Llavender JLavender

Puc. 3. JlunamMuka OTHOCHUTEIILHOM Macchl TUMYca ameprkanckoi Hopku Standard, Sapphire, Lavender ¢ MmomenTa
poxenus 1o 180-nHeBHOrO Bo3pacTta
Figure 3. Dynamics of relative thymus weight gain in American mink Standard, Sapphire, Lavender from birth
to 180 days of age

MakcuMmanbHasi CKOPOCTh pOCTa THUMY-
ca OTMEUEHA B IEPBBIA MECSIl XU3HU HOPOK.
OTHOCHTEIBHBINA MTPUPOCT MACCHl TUMYCA B IIe-
PHOJ OT POXKIACHHSI IO MOMEHTA OTCAKH Y CaM-
OB U CAMOK HaXOJWJICS HAa OJHOM YpPOBHE
u cocraBmwi ot 184,62 mo 190,59 %. B nepuon
45-90 nHeil UHTEHCHBHOCThH POCTa TUMYCa CHU-
JKACTCS, TIPH ITOM Y CAMOK TEMIIBI pOCTa HUXKE,
YeM y CaMIIOB: OTHOCHTEIBHBIA MPUPOCT MACCHI
opraHa COCTaBWJI y caMoK oT 95,63% (reHorun
Standard) no 128,47 (remotun Sapphire), y cam-
11oB — oT 134,11 (renorun Standard) no 155,61%
(y renorumna Lavender). B Bo3pacTHOll nepuon
90-180 mHelt pocT THUMyca OCTaHABIMBACTCS
¥ HAYMHACTCSI €CTCCTBCHHBIH MPOIECC — BO3-
pacTHasi MHBOJIIOIUS, XapaKTEePHU3YIOMIAsCs CHU-
JKCHHEM OTHOCHTEJILHOM MacChl TUMyCa C MaK-
CHMaJbHBIX 3HaueHui (B Bo3pacte 90 mHei) 10
MUHUMAJIBHBIX 3HAYCHWH 3a UCCIICAYEMBIH ITe-
puon x Bo3pacty 180 mHeid, COCTaBUB y CaMIIOB
Sapphire 0,03 %, y camok u cammoB Standard
u camuoB Lavender — 0,06, y caMOK LIBETHBIX
regotunos — 0,07-0,08%.

CKOpOCTh MHBOJIFOTHBHBIX ITPOIIECCOB B TH-
MycCe pa3iMyHa MEXIy IeHOTHUIIAMH, a Y IIBET-
HBIX TCHOTHIIOB OTJIMYACTCS MEXKIy CaMKaMu
U caMIlaMH. Y HOBOPOXKJICHHBIX CAMOK U CaMIIOB
Standard oTHOCuTenBHAS Macca TUMYCa B 3 pasa
IPEBBIIACT JaHHBIA TIOKa3aTellb B BO3pacTe
180 gHeit. Y HOPOK HBETHBIX T€HOTUIIOB MUHBO-

JIOIHS TUMyca Ooliee MHTEHCHBHO IPOTEKAaeT
y caMLOB. Y HOBOPOXJEHHBIX HOpOK Sapphire
OTHOCHTEJIbHASI Macca TUMYCa MPEBBIIIAET TAKO-
By10 B Bo3pacte 180 aneil y camuos B 5,3 pasa,
y camoK — B 2 pa3za (p <0,05), ay nHopok Lavender
COOTBETCTBEHHO B 2,8 U B 2,4 pasa.

BrlsiBIIeHO BIMSHHE TEHOTHIIA W TOJa Ha
BECOBBIE TTOKA3aTeN THUMYCa B OIpE/IEICHHBIC
BO3pacTHble nepuosl. B 40-nHeBHOM Bo3pacte
OTHOCHTENIbHAsI Macca TuMyca caMmok Lavender
ObuTa BBIIE, YE€M y CaMIIOB JaHHOTO TEHOTH-
na, Ha 6,58 % (p <0,05). B Bo3pacre 90 nneit
y camiioB HOpok Lavender oTHOocuTenbpHast Mac-
ca Tumyca B 1,39 pa3 npeBsbllana JaHHbIE CaM-
noB Standard (p <0,05), cocraBus 0,32+0,02%.
B 180-mHeBHOM BO3pacTe THMYC CaMIIOB
Sapphire nMen HaMMEHbBIIYI0 OTHOCHUTEIbHYIO
maccy (0,034+0,01%) u otnuyasncs B 2,42 pa3a ot
JTaHHBIX caMok Sapphire (p <0,05).

[Ipy MHKpPOCKOIIMYECKOM  HCCIICIOBAaHHU
TUMYCa HOPOK BCEX T€HOTHUIIOB B UCCIIETyEeMbIC
BO3PACTHBIE MIEPUOBI OTMEYAIOTCS OOIIUE MPH-
3HaKH B CTPOCHUHU OpraHa, OJJHAKO MPOCIIeKUBA-
IOTCS U OCOOCHHOCTH, CBSI3aHHBIE C TEHOTHIIOM
Y BO3PACTOM.

CHapyXu TUMYC TIOKPBIT TOHKOW COETUHH-
TeIbHOTKAHHOW Kamcynoil. OT Karcyssl BIIyOb
OopraHa OTXOHAT TIEPETOPOJKH, Pa3ICISIONINe
MapeHXHMy OpraHa Ha JOJBKU Pa3HOH (POpMEI
Y BEJIMYMHEI. J[0JB9aTOe CTPOCHHE COXPAHSIETCS
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Ha TPOTSDKEHWN BCETO HMCCIIEAYEMOTO MEepHOa.
d)opMa TUMHUYCCKHUX TOJICK UMEJIa YETKUE OTIIN-
9Hsi B KQXKJIOM BO3PACTHOM IE€PHOJIE, COXPAHSS
oO1iye yepThl MEKIY TeHOTHIIaMH.

Y HOBOPOXJIEHHBIX HOPOK Ipeo0Iagaroras
¢dopMa 1ONE€K — OKPYINIO-OBajbHAs, OBaJbHAS,
MTOJINTOHAJIBHAS € 3aKpYINIEHHBIMU Kpasmu. Kpast
JI0JIeK pOBHBIE. BrU3yanbHO muprHa J0JIeK Tpu-
MEpPHO paBHA JJTMHE WM HE3HAYUTEIHHO €e TIpe-
BEIMAET. Y BCeX FTeHOTHIIOB OTMEUEHBI Ha cpe3ax
JOJIbKU, B KOTOPBIX UMEETCSI CBA3b MEXKIY CO00M
MO3TOBBIX 30H mapeHxumbl. Hanbomnpiiee komu-
YEeCTBO TaKUX JOJIEK PETUCTPUPYEICS B TUMY-
CC HOBOPOXKACHHBIX HICHKOB HOPOK I'CHOTUIIOB
Sapphire u Lavender. Ha cpe3ax npocmarpuBa-
IOTCSI MEJIKHE JIOJIBKH, COCTOSIIIIE U3 KOPKOBOTO
BEIIECTBA, OKpalleHHbIe 0a30huabHO 6e3 Oosee
CBCTJIOTO LICHTpA. COC}II/IHI/ITeJ'H)HOTKaHHBIG I1e-
PETOPONKH TOHKHE.

B uccnenyembie nepuo/pl He ObLIO BBISBIIE-
HO 3aBHUCHMOCTH MEXIY Pa3MepOM TUMHUYECKUX
JIOJIEK U OTHOCHUTEJIbHON Maccoi TUMYca.

Jlonmbka THMyca HOPOK HMEET THUITUYHOE
CTPOCHHE, XapakTEepHOE yIsi OOJIBIIMHCTBA
MJICKOTIUTAIOMINX, B HEH BBIIEISAETCS KOPKOBOE
¥ MO3TrOBOE€ BemecTBO. HOBOpOXKIEHHBIE HOP-
yata Lavender umenu 6osee mmpokoe KOPKOBOE
BemecTBo (Tabm. 2). [lnomans ceueHus Kopko-
BOW 30HBI, BBIPAKCHHAs B TIPOIIEHTAaX, COCTa-
Bwia 85,4+0,66 %, uto Ha 3,86 % mpeBbIIacT
nokazarens Sapphire u Ha 4,27 % — Standard
(p <0,05). Ilnomans MO3TOBOM 30HBI TUMYCa
y HOpok Lavender coOTBETCTBEHHO HECKOJBKO
ymenbianack (p <0,05). Oqnako naHHasi pa3Hu-
a B IUIOMIAJSX HE MpHBEa K JOCTOBEPHO 3Ha-
YUMBIM Pa3IUIHSIM 3HAYCHHUS KOPKOBO-MO3TOBO-
ro MHIEKCA.

Tabnuya 2

MopdomeTpudeckne oKa3aTeJId THMYCAa HOBOPOKACHHBIX aMepHKaHCKUX HOPoK Standard, Sapphire, Lavender
Morphometric indices of the thymus of newborn American minks Standard, Sapphire, Lavender

T'enoTun Inomanp ITnomaas kopkoBoii 30Hbl | ITlnommaas MO3roBoH 30HbI, KopkoBo- Koi-Bo
ceyeHus MM % MM % MO3TOBOM TeIel
JIOJIEKH, MM? HHEKC Taccans
Standard 0,13+0,03 * 0,10+0,02 | 81,13+1,30* | 0,027+0,009* | 18,83+1,30* | 4,15+0,44 1,43+0,22*
Sapphire 0,14+0,01 * 0,11£0,01 | 81,54+0,65* | 0,027+0,004* | 18,24+0,70* | 4,37+£0,39 [ 1,294+0,22%**
Lavender 0,22+0,04 0,18+0,06 85,4+0,66 0,04+0,02 14,6+0,66 4,87+0,31 3,4+0,52

* OTnraus 3Ha9eHUH maHHoTO renotuna u Lavender mpu p <0,05, ** mpu p <0,001.
* Differences between values of this genotype and Lavender at p < 0,05, ** at p < 0,001.

B Mo3roBom BemiecTBe pacroiararoTcs
tenbla ["accans, HaxoasIIMe Ha pa3HbIX CTaIUIX
pasBuTHst. Cpeny HUX 4Yamie npeodianany mpo-
IpEeCCUBHBIC Telblla (OJHOKJIETOYHBIC, FOHBIC
U MOJOBIC), 3peJble BCTPEYAIHNCh EIMHUYHO.
Psom pacrionoXeHHbIE Telblla MOTYT COEIu-
HATBCS JIPYT C JAPYroM ¢ (popMHpPOBAHHEM KOH-
riomMeparoB. HawmOosnbliee KOJTMYECTBO TeJell
I'accainst 3apukcupoBaHO B JOTBKE TUMYCA HOPOK
Lavender — 3,40+0,52, uyTo mpeBbIIIaeT Mmokasa-
Tenb Sapphire B 2,6 paza (p <0,001), Standard —
B 2,4 paza (p <0,05).

B 45 u 90 nnell rucToapXMTEKTOHHMKA TH-
Myca COXpaHeHa. BOIBIIMHCTBO MOJIEK BBITS-
HyTBIE, y3KHE, BU3yaJbHO JJIMHA 3HAYUTEIHHO
npeBbiiaer mupuny. [Ipeobnagaromas dhopma
JI0JIEK — JIAHIIETOBU/IHAS y3Kasi, OBaJIbHAS U TIO-
nuroHanbHas. Kpast monmex poBHBIE; B MecTax

pacroioKeHus JHUIOUUTOB B CTpoMe Kpail ¢e-
croruateiii. C 90-1HEBHBITO BO3pacTa HOPOK Ha
cpe3ax OTMEYArOTCs CIUSHUS HEKOTOPBIX JOJIEK
¢ opMupoBaHMEM KPYITHBIX JJOJIEK MOJIUTOHAb-
HOU (popMBI.

OTtmeuaeTcsi pa3pacTaHHE COETUHUTENbHOT-
KaHHBIX CTPYKTYp MEXIY JOJIbKAMU U BOKpYT
COCYJIOB, YTO IPHUBOAMUT y HEKOTOPBIX OCO0ei
K YTOJIIIEHUIO MEKIOJIEBBIX CEMT U Jy4lleld BU-
3yaJM3allyd KPOBEHOCHBIX COCY/IOB.

B tumyce OonbIIMHCTBA dKUBOTHBIX OTMEUE-
HbI IEPBOHAYAJIbHBIE 3JIEMEHTbI PETPECCUU — I10-
SIBJICHUE €TMHUYHBIX JUIOLUTOB B MEXI0IbKO-
BbIX CENTaX, y HEKOTOPBIX KUBOTHBIX JTUTIOLIUTHI
pacronararoTcs CKOIUIEHUSIMHU, ITPUBOJS K 3aMe-
HIEHUIO HE3HAYUTENIbHBIX YYaCTKOB MAapPEHXUMBI
THMYCa XUPOBOU TKAHBIO.
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MUKpOCKOIIMYECKOE CTPOECHHE B 3THU BO3-
pacTHble TEpUONIbl HMMEET OOILIue YepThl.
BnusHue reHotuna u mona Ha OONBIIMHCTBO
Mop(hoMeTprUYeCcKUX IOKa3areie Tumyca ca-
MOK U CaMIIOB aMEpPHUKaHCKUX HOPOK B BO3pac-
Te 45 n 90 mHEH He BBISIBICHO, 32 NCKIIOYCHUEM
Hopok Lavender B Bo3pacte 45 mHei.

B Bo3pacTe 45 nueit y camok Hopok Lavender
TUMHYECKUE JOJbKH HWMEIOT MAaKCUMaIbHBINI
pasmep (0,76+0,16 MM?) 110 CpaBHEHHIO C IPYTH-
MU TeHoTUnamMu (Tabi. 3), Kak ¥ 'y HOBOPOXKICH-
HBIX, IIPEBbILIas Moka3aTenu camok Standard Ha
47,38% (p <0,05) 1 camMII0B CBOETO TEHOTHIIA HA
55,26% (p <0,05). Pe3kast pa3nuiia B pazmepax
JOJBbKK caMOK M caMioB Lavender nmpuoauia
K pa3HMIlE JMHEWHBIX IOKa3arejeil KOPKOBOTO
¥ MO3roBoro BemecTna B 1,74 paza (p <0,05).

Tenpua [Maccans, kak U y HOBOPOXK/ICHHBIX,
BCTpEYalOTCs He BO Bcex Joyibkax. Yaie mpe-
0o0naaloT IOHBIE U MOJIOAbIE (OPMBI, OTHO-
KJICTOUYHBIE U 3pesible BCTPEYAIOTCS E€AMHHUYHO.
HecMoTpss Ha OAMHAKOBBIA COCTaB TeJEl, WX
KOJIMYECTBO UMEJIO OTIIMYHUS MEXAY TCHOTUTIaMU
U MEXITy caMmiaMu U camkamu. HanGombiee ko-
JMYECTBO Telell 3a(pUKCUPOBAHO Y CAMOK HOPOK
Sapphire —7,77+1,18, uto B 1,8 pa3a npeBsilacT
Konm4yecTBO Tenel y camok Standard (p <0,05)
U B 3 pa3a — nokasarejb CaMLOB JaHHOTO I€HO-
tuna (p <0,001).

OTHOCHUTENBHO TMPEALIECTBYIONIIETO  BO3-
pactHoro mepuona (1 meHb) oTMedaeTcs yBe-
JM4YeHue KoiaudecTna Tenen [accans B qoibKax
caMmioB B 2 pa3a, y camok Standard, Sapphire,
Lavender — B 3; 2,4 u 6 pa3, COOTBETCTBEHHO
(p <0,001).

K 90-gHeBHOM BO3pacte MNPOUCXOAUT BHI-
paBHMBaHHE MOP(OMETPUUYECKUX TOKazaTese
Y MEXTy TeHOTHITAMH, U MEXIY CaMKaMH M CaM-
[IJaMd BHYTPU I€HOTHUIA. [JOCTOBEPHBIX OTIMYUIA
MEXTy HUCCICTyeMbIMHU MapaMeTpaMu BBISBICHO
He ObuIo (Tabm. 4).

B nonpkax Tumyca 90-1HEBHBIX HOPOK JieTie-
HHUE Ha 30HBI XOPOIIO MMPOCMATPUBAETCS, KOPKO-
BO-MO3roBasi TpaHuLa YeTKas. B Mo3roBom Berie-
CTBE pacrojaratoTcs Tenapla ['accans Ha pa3HbIX
CTaIusX Pa3BUTHUA. Y CaMOK U CamIlOB HOPOK
Standard mpeoOnamaroT OHBIC TEbIA M JIOCTa-
TOYHO YacTO BU3YAJM3UPYIOTCS OJHOKJIETOYHBIE,

B TO BpeMsl KaK 3peJible U MOJIOJIbIe BCTPEYAIOTCS
pexxe. Y HOPOK IBETHBIX TI'€HOTHUIIOB Ipeoliia-
JAIOIIMMU SIBIISIFOTCSL MOJIOZIbIE U IOHBIE TEJbla
[Naccansa. OTHOCHUTENBHO MPEIIIECTBYIOLIETO Te-
puona (45 nueit) k 90-1HEBHOMY BO3pacTy y caM-
noB Standard u Sapphire 3adukcupoBaHo yBeH-
YEHUE 4ucia Tenen B Joibke B 3,15 u 2,4 paza
cootBeTcTBeHHO (p <0,05). ¥ camok 3THX ke re-
HOTHUIIOB OTMEUEHO CHIKEHUE KOJIMYECTBA TENeLl
B 1,2 pazay Standard u 2,1 pa3a y Sapphire.
[Ipu3Haku 1MmoMaro3a TAMyca OCTAlOTCS Ha
ypoBHE 45-IHEBHBIX HOPOK. Y HECKOJbKUX HO-
POK BBISIBIISIFOTCSl €IMHUYHBIE JIMITOLUTHI B TIa-
peHxuMeE.
TuMmyc amMEpHKaHCKMX HOpPOK B BO3pacTe
180 nmHelt coxpaHsieT TUINMYHOE MOpQosoruye-
CKO€ CTPOEHHE, HO YK€ OTYETIMBO MPOCMaTpH-
BAIOTCSl TIPU3HAKK BO3PACTHBIX WHBOJIIOTUBHBIX
IpPOIIECCOB — YMEHbIIEHHE IUIOMAAN JAOJIEK,
paciMpeHrue MO3TOBOTO BEILECTBAa, M3MEHEHHE
CTPYKTYpHbI OpraHa (CIUsiHUE J10JIEK), YBETUUCHHE
MPU3HAKOB KMPOBOH TpaHChopMaly TUMYCA.
Keiesa cocToUT U3 IOJIEK ¢ YETKUM JIEJICHU-
€M Ha KOPKOBOE ¥ MO3roBoe BeliecTBo. CTupanue
KOPKOBO-MO3TOBOM I'PaHUIIbI C MOTEPEN IETICHUS
JIOJIbKH Ha 30HBI OTMEYEHO TOJIBKO Y OIHOTO CaM-
1ia Sapphire. Tumuueckue 10MbKH ITUHHBIC, JTaH-
LETOBU/IHBIE, y3KHUE, IIUPHUHA J0JIEK Kojebnercs
OT Y3KHX BBITSHYTHIX J0 IIUPOKHUX, 3aHUMAIOIIIHX
MOYTH BCE TMOJIE 3pEHUsl. YBEINUMBACTCS KOJIUYe-
CTBO CJIUBILIMXCS JIOJIEK ¢ (GOPMUPOBAHUEM KPYTI-
HBIX HEONpeIeIeHHOU (POPMBI 10JIeK, pa3Mep Ko-
TOPBIX 3HAUYNTEIIHHO TMPEBHIIIAET CPEIHHIMA.
Jlonpku TEMyca UMEIOT OoJjiee MENIKHE pas-
MepBI 10 cpaBHEHUIO ¢ 90-IHEBHBIM BO3pPAacTOM,
3a UCKJIFOYEHHEM caMIloB reHoTHna Lavender, co-
XPaHUBIIUX pa3Mep TUMHUECKHX JIOJIEK Ha MPEexK-
HeM ypoBHe. CHIDKEHHE 00IIeH Tomaan J0IbKA
B TUMyce HOpok Standard y camoxk 3adukcupoBa-
HO Ha 63,4%, y camii0B — Ha 44,5, B TUMyCE HO-
pok Sapphire — Ha 40,2 1 52,9% COOTBETCTBEHHO
(Tabm. 5). B tumyce cammoB Lavender tutomians
JONBKKA B cpeaHeM cocrtaBmsier 1,224+0,07 mm?,
YTO JJOCTOBEPHO IMPEBBIIIAET MOKA3aTeNb CaMIOB
redotunoB Standard u Sapphire 8 1,51 u 1,88 paza
COOTBETCTBEHHO. BuyTpu renoruna Lavender
OTMEUEHO OTIIMYHME JIaHHOTO Mapamerpa MEXIY
camiiamMu u caMmkamu Ha 46,72% (p <0,05).

«Bectnuxk HI'AY» — 3(60)/2021

89



BETEPUHAPUNA N 300TEXHNA

3 < (3 < 13 13 [3 < < [3 [3 [3 3 < AE\S NQ\GV
60 1F € 9 0F9CY SETFE 8T ¥0°0F1C0 SCIFOLTS 8L0'0TF88°0 CI°0F80°1 2
Y0 TFL'9 0T0FI8‘E L8OFSL61 SO‘0FIT0 L80FST08 LT°0F9L0 TTOFLG60 5 JopusAe]
3 [3 [3 < 3 3 [3 < < < < < < < AQ\Q NQ\GV
89°1F6S9 8S°0FCT ¢ CSTTFLIET IT°0FIC0 TSTFES9L €S°0FLOT 79°0F8E1 £
20°1F€9°¢ LSOFLE'S 66TF61°TC LO'0FET0 66 TFIS'LL 60°0FL 0 ST0FL6°0 ) anyddeg
PITFLL SHOFLOY TETFLL61 90°0F8T°0 TETFET08 PEOFLIT 65°0F9b | o Ch ++)
T6°0FEL'E S10°0F69°¢ €S IF0S 61 #0°0FFE 0 €S'IFIS08 SI°0F9CT°1 0T0FI9°1 5 piepuel§
KI'BOOR | OMOIHH HOHOIEOW % N %o N JAW “UMGIOY BHH
TIoIAL 0d-Ir0Y -ogoxdoy| ITHOE NOF0JIEON IIeIIONT | I9HOE Bog0MdoM 9RO | -0hd0 9ITeIION] | oy [ ALOHO |

93¢ Jo sAep (6 1€ SNWAY) Ul UBILIdWY JO s3dIpul dLipdwoydaoy
HIHY ()G dLdedeod g midoH noxdHedudone vdAWNL urrareeedon dmxddhudronodpdopy

p vhnurgny

"100°0 > d 18 2dA10U03 UTYIIM SI[BW pUR SRR ;. ‘6(°() > d 18 9dA10US UIYIIM SI[RW PUR SA[BWD] ;. ‘(4/+ +/+) PIepuelS pue odA10udS SIY) JO SAN[BA UM SIOUAIPI(
"100°0> d ndu eunronar ndiAug gommwed 1 MOWed ;. :G()‘0> d ndu ermmronar ndLAHg SOTINRD ¥ MOWRD ;. “(+4/+ +/+) PIBPUL]S ¥ BIIMLOHAI OIOHHEI MMHOKRHE BURHILL()' |,

[

6ITFLS Y LY 0FHHT 8'EFES"6T .. T0°0FIT0 8°EFS1°0L S0°0FLT0 2. LOCOFFE0 B (1t o)
Y6 0FLT'S TOFIST €€ TFI9 Ve 80°0F6C°0 €ETFECY 60°0FL1 0 1. 9T°0F9L0 5 IopudAeT]
W LSTOFELT STOF8S’ 19TFL9'8€ 20°0791°0 19°TFEE 19 10°0F€T0 £0°0FPE0 2 (d/d o)
L ST TFLLL ST'OFLT1 9T EFIC 1Y $0°0FI1C0 9T CFYL8S LOOFLTO 60°0FSt0 5 onyddeg
29 0FPYT STOFSIT € TFLLYE 0°0791°0 19°T¥88°€9 90°0F8Z°0 11°078+°0 P (+/+ +/+)
[19°0FEE Y 9E0FV6°T 97°'SF0T T T0°0FST 0 SEGFS0'89 €0°0F8C°0 €0°0F01°0 5 plepuelS
BIrROOR | OMOITHU HOFOIEON % AN % N JAN “IDIGIOY

Q1AL 0g-1r0] -ogoxdoy| ‘I9HOE MOFO0IEOW dITRITIONT | 19HOE HogoddoN 9IRIIOL] | EMHOhO I/RIION] | rog | LMLOHA |

SABp S§ JO 93k IY) JE UIW UBILIdWY JO SNWAY) Y} Jo saxapul dLipdwoydaojy
HOHY G dLdedeod 9 midon nodoHedndanwe gdAWHL HIrdLBERIOL dMddIhudLonopdoiy

€ vhnvgn|

«Bectnuk HI'AY» — 3(60)/2021

920



BETEPMHAPUNA N 300TEXHUA

01x "09dg ursoa-urjAxojeway YPIm urure}§

‘snwAy) 9y Jo sisojewrodr] pasprew - g ‘sisojewodi] Jo sudis ou - y :p[o sAep (8] Surw axyddeg ueoLowry Jo snwAy) oY, p a4ndi
01x "45 "WOHHEOE-HUITNOMOLBNAI exoedi()

"BOAWHL €OLBWOLIMI HITFHHOXedI9E — q ‘BCOLBWOLHI doMeHEMAN €00 — Y :MOHY ()8 Loedeod ‘arryddeg midon noxonexudowe oAWH] 4 ong

500 > d 18 2d£10U08 UIYIIM SI[BW PUR SI[BWIAJ OM) ., “(ui/ul D/D) I9PUAART pue 2dA)0UIF SIY) UIIMIOQ SIN[BA UI DUIII 4
*60°0> d udu eMIOHOI UA1AHE SOTINED M NOWED ., ‘(ul/ul D/D) IOPUIALT M BIIMLOHOI OJOHHEY UUHORBHE BMRHUILLQ) | 4

€1FC8’S LO'OFEY'T TS0FE0°LE 2. €0°0FLY 0 TS'0FL6TY o VO'0FIL0 2. LO'0FTTT £ (wtyut vv)
60°1F16°¢C YTOFSY°l 00°€FESYE SO‘0FET0 00°€F8+°S9 1°0FTH0 Y1°0FS9°0 5 JopuaAe]
96°0F80°S ¥T0F01°C 1. 6T TFCTIE 1. €0°0FIT0 1. 6T°TFSL]9 1. 90°0FF¥°0 1. 80°0FS9°0 2 (dyd v/v)
69°0FST’¢ 8T0FII°C 99°TFSSI¢ 70°0F81°0 99°TF9t°89 90°0F0t0 LO‘0F8S°0 5 axyddeg

S IFFL o ST'OFSY‘T o 1S TFOT o€ 2 LO'OFIE0 o 1S TF09°€9 1. 90°0F0S°0 1, CT°0F18°0 2 (+/+ +/+)
LO'TF69'Y 91°0FELT LS TFI89C €0°0F91°0 LS TFOIEL 80°0FEY 0 11°0F65°0 5 plepuelS

BIrROOR | OMOITHH HOFOIEON % N % AN JAN ‘UXGIOY BUH

TIOIAL 0d-Ir0Y -ogoxdoy ‘I9HOE UOFOIEOW qY/BITIONT] | 19HOE nogoxdox qremor| -0h9d0 9RO | o1 IALOHQ |

¢ vhnwgy|

33k Jo sAep (8] J& SNWAY) YUIW ULILIdWY JO sIpul dLipdwoydaopy
HOHY (8] drdedeod g midon nodoHedndowe BIAWHL HIrdLEERMON IMNIIhNdLonoddoy

91

«Bectuuk HI'AY» — 3(60)/2021



BETEPUHAPUNA N 300TEXHNA

BozpacTHble M3MeHeHus opraHusaliu Tu-
Myca IPHUBOJAT K TOMY, 4TO y HOpOK 180-1HeB-
HOTO BO3pacTa Karcylla OpraHa U MeJ0JIeBbIe
CeNThl YTOJIIAIOTCS BCJIEACTBUE YBEIUYECHUS
KOJIMYECTBA COETUHUTENbHOTKAHHBIX CTPYKTYD,
a TaKXke 3HAYUTEIbHOM MH(UIBTpALUU UX JIH-
nonutamu. CreneHb BhIPAXKEHHOCTH JIUIIOMATO-
3a HOCUT MHJMBHIYyaJlbHBIM Xapakrep. Bo Bcex
HCCIIEyEeMbIX TpyIIax MPHUCYTCTBYIOT 0CO0U
C SIPKO BBIPAKEHHBIM JIMIIOMAaTo30M U B TO K€
BpeMs B ATHX K€ Irpynmnax y JIpyrux ocodeu or-
MEYaeTcs HE3HAYUTENIbHOE CKOIICHUE JIMIOIU-
TOB B cenTax (puc. 4).

OTHOocuTeIbHAs IUIOIIAJb KOPKOBOW 30HBI
coctaBwia y HOpok Sapphire 68—69%, y Ho-
pokx Lavender — 63-65%. Y HOpok reHoruna
Standard pacrnipenenenrue KOPKOBOTO ¥ MO3TOBO-
IO BEILECTBA BHYTPH JOJbKHU 3aBUCENIO OT TOJa.
VY caMIIOB OTMEUEHO CY)K€HHE KOPKOBOW 30HBI
U COOTBETCTBEHHO PACUIMPEHNE MO3TOBOI 30HBI
10 CpaBHEHHUIO ¢ caMKaMmu Ha 9,6% (p <0,05),
YTO MPUBOJWIO K CHIKEHUIO KOPKOBO-MO3TOBO-
ro MHAEKCOB caMioB Ha 39,6% — mo 1,65+0,15
(p <0,05).

B Mo03roBoil 30He TUMyca pacronararoTcs
tenbla ["accans. OHu npeacTaBiIeHbl MOJIOBIMH,
IOHBIMU U 3penbiMu popmamu. OIHOKIIETOUHbIE
TeNblla BCTPEYAIOTCS €IMHUYHO M HE BO BCEX
JIOJIbKaX.

Texpa I'accans IBISIIOTCST aKTUBHBIM DIIUTE-
JUAJIbHBIM KOMIOHEHTOM TuMmyca. KomnuecTBo
tenen laccansg u ux Mop¢oyorus 3aBUCUT OT
(YHKIIMOHAJIBHOW aKTUBHOCTH TUMYCA.

Ilo cpaBHEHHIO C IPENIIECTBYIOIUM IIEpHU-
omoM (BospacT 90 nHeil) yBeIMUMBAETCS KOJIH-
YECTBO 3pEJIbIX TEJel] U MOJIOJBIX C MpHU3HaKa-
MU pa3pylICHUs LIEHTPAJIbHON KJIETKH C HaKo-
IUICHUEM JIeTpUTa U (POPMUPOBAHUEM IOJIOCTH.
JIOCTOBEpHBIX OTIMYMN B KOJIMYECTBE TEJICI]
MEX/1y T€HOTUIIaMU M MEX1y caMIlaMH U caMKa-
MU BHYTpPU T'€HOTUIIA HE BBISBIEHO, OJHAKO Ha-
MeYaeTcs TeHJIEHIUS K YBEJIMYEHHUIO KOJTMYEeCTBA
TEJIell y CaMIIOB [0 CPAaBHEHUIO C CaMKaMH.

KonunuectBo tener ['accans B 1onbke TUMY-
ca IO CPaBHEHHUIO C MPEAIIECTBYIOIIUM MEepUO-
oM (Bo3pact 90 mueit) y camioB Standard u ca-
MOK Sapphire octanock 6e3 U3MEHEHHs, y CaMOK
Standard u cammnos Lavender yBennumnoch Ha

I u Ha 2 Tenplla COOTBETCTBEHHO, & y CaMIIOB
Sapphire u camox Lavender ormeueHo cHIKeHNE
KOJIMYECTBA TEJICI] — HAa 2 'y CaMIIOB U 3 Y CaMOK.

AHanmm3 gaHHBIX MOP(OIIOTHIECKOTO HCCIIe-
JIOBaHUS TTOKA3bIBACT, YTO YBEIUYCHHE THMYCa
0 90 gHEl MPOMCXOOUT 3a CYET BO3PACTaHMS
KOJIMYECTBA BHOBH 00pa3zyrommxcsi aonek. [lpu
3TOM A0 45 nHeW miIomanab I0JIEK YBEJIMYHUBa-
€TCsl B OCHOBHOM 3@ CUET MO3TOBOI'O BEILECTBA,
a B nepuoj 45-90 nHel — 3a cyeT yBEIMYEHUSA
miomaan kKopkoBoro BemiectBa. K 180 mHAM
MIPOUCXOAUT PE3KOE CHUKEHHE MacChl THMYCA,
00yCJIOBIEHHOE YMEHBIIIEHHEM M KOJIMYECTBa,
U pa3MepOB JI0JIEK.

JIuneliHple MOKa3aTen KOPKOBOM M MO3IO-
BOH 30H SIBJISIFOTCSI TTOKA3aTeIsIMU (PYHKITHOHAb-
HOM aKTMBHOCTH THMYyca. Bo Bcex rpymmax ot
poxxaenus 10 90-IHEBHOrO BO3pacTa OTMEYEHO
MOCJIEIOBAaTEIbHOE YBEIWYEHUE JIMHEHHBIX TIO-
Ka3zarejel KOpPKOBOTO M MO3TOBOIO BEIIECTBA,
mpu 3ToM 10 45 nHeit 0ojiee MHTEHCHUBHO YBe-
JTUYUBAETCS TIJIOMIAh MO3TOBOTO BEIIECTBA, a B
nepuon 45-90 nuenr — kopkosoro. K 180-nHeB-
HOMY BO3pacTy BO BCEX Trpymmax 3aduKCHPO-
BaHO CHIDKEHHE aOCONIOTHBIX 3HAYCHUM KOPKO-
BOTO M MO3TOBOTO BemiecTBa y camok Standard
u HOpok Sapphire B 1,5-2 pasa, B To BpeMs Kak
y Hopok Lavender u y camiioB Sapphire nmpowuc-
XOAUT PaCIIMPEHUE MO3TOBOTO BEIIECTBA TAKKE
B 1,5-2 pa3a.

HecmoTpss Ha mnocnenoBaTesnbHOE YBENH-
YeHHWEe JIMHEHWHBIX TOKa3aTeiell KOPKOBOTO Be-
IECTBA C MOMEHTa POXAEHUs 10 90-a1HEBHOTO
BO3pacTa, MPH BBIPAKEHUHU TIJIOMIATU KOPKOBO-
TO ¥ MO3TOBOTO BEIIECTBA B MPOIEHTAX MOXKHO
YBUJIETh, YTO JIWHAMHKA W3MEHEHUU IUTOMIAIN
KOPKOBOTO M MO3TOBOTO BEIIECTBA B JITOT TIie-
pHoOA HOCUT BOJHOOOpasHbIi Xxapaktep. K mo-
MEHTY OTCajku (45 mHeil) Aoisi KOPKOBOTO Be-
mectBa cHuxkaercs B 1,2—1,4 paza, a qois Mo3-
rOBOTO BellecTBa yBenuumBaercs 1,9-2,3 pasa
Bo Bcex rpymmax. K Bospacty 90 guedr monst
KOPKOBOTO BEIIECTBA B TPYMMaxX TMOBBIMIACTCS
B 1,25 paza, a 10y11 MO3rOBOTO — YMEHBIIIAETCS
B 1,6—1,9 paza. B 180 nueit 3adpukcupoBaHo CHH-
»KeHue 1ou kopsl B 1,1-1,3 pa3a u pacmmpenue
Menynsl B 1,4-2 pasa.
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JluHamMKKa KOPKOBO-MO3IOBOTO HMHJEKCA OT
poxaenus 1o 180 gHel Takxke UMEET BUJ CHU-
HyCOMJaJlbHOM KpuBOW. IIpsimoil 3aBucumoctn
MEX/1y TeHOTHUIIOM, TI0JIOM U CKOPOCTBIO U3MEHE-
HUSI KOPKOBO-MO3TOBOT'O MHJIEKCA HE BBISBIICHO.
Mopddonornyeckre U3MEHEHHsI B TUMYyCE 3aya-
CTYIO SIBJISIFOTCSL CJIEJCTBHEM BO3JCHCTBUS paz-
JUYHBIX (pakTOpoB BHeWIHEH cpeapl. K MoMeHTy
OTCAJIKM BO BCEX IPyIIax MPOU30LLIO0 CHUKEHNE
KOPKOBO-MO3TOBOIO MHAEKCA, YTO MOYKET CBUJIE-
TEJIbCTBOBATh O CTPECC-BO3AECUCTBUM HA HOpYAT
Takoro Qaktopa, Kak yMeHbIIEHHE 00bEMa MO-
JIOKa Yy KOPMSIINX CAMOK M TpUydYeHHE K HOBO-
My B3pociioMy Tty nutanus. Haubonee peskoe
CHIDKEHHUE TOKa3arens 3a(MKCUpPOBAHO Y ILIBET-
HBIX TEHOTHUTIOB: caMOK Sapphire —B 3,4 pazau'y
camuoB Sapphire u camok Lavender — B 2,7 pa3a.
Apantanysi HOpYaT K HOBBIM YCIIOBHSM CY-
[IECTBOBAHUS M MHUTAHUS IOCJIE OTCAIKH U 0
90-nHEBHOTO BO3pacTa NPUBOIUT K BOCCTAHOB-
JICHUIO CTPYKTYpPhI TUMYCa U YBEIHYCHHUIO KOP-
KOBO-MO3TOBOTO MHJIEKCA Y CAMIIOB BCEX T€HOTH-
noB 1 y camok reHotunos Standard u Lavender
B 2 pasa, y camok Sapphire — B 2,7 paza (p <0,05).
K 180-1HeBHOMY BO3pacTy HAYMHAOTCS IPOLIEC-
Chl BO3pPAcTHOM TpaHCcPOpMalMHU TUMYCa, MPO-
ABJISIFOLIMECS CY)KEHHEM KOpPKOBOI'O BEIlEeCTBA
U COOTBETCTBEHHO CHMYKEHHMEM KOPKOBO-MO3IO-
BOro nHjekca. Haubornee pe3ko n3MeHeHue AaH-
HOTO TMOKa3aTesis Mpou3o1Io y camioB Standard
u Lavender (B 2,5 paza) u y camok Lavender (B
2, 1 pa3a). Y camnos Sapphire u camok Standard
u Sapphire KOpKOBO-MO3rOBOM MHAEKC CHHU3MUII-
ca B 1,5 paza mo cpaBHEHUIO C MPEAIIECTBYIO-
MM TIEPUOIOM.

BbIBO/IbI

1. AHaTOMUY€ECKOe CTpOEHUE U Tonorpadus
TUMYycCa HE 3aBHCAT OT OCOOEHHOCTEW T'€HOTHIIA
U TIO0JIOBOM MPUHAJUICKHOCTH, HO MMEIOTCS Xa-
paKTepHbIe BO3PACTHBIC OTAUYUA. Y HOBOPOXK-
JEHHBIX I[IEHKOB KpaHUAJbHBIA MOIIOC TUMYyCa
pacnionaraeTcsi Ha ypoBHe l-ro pebpa ¢ He3Ha-
YUTENbHBIM BBICTYIJICHUEM B OO0NacTh IIeH,
Kay/laJbHBIA TOJIFOC pacrojiaraeTcs Ha ypOBHE
YETBEPTOrO-ISTOrO MEKpeOepbsi, JOXOs 10 OC-
HoBaHMs cepana. K 6-mMecsiuHoMy Bo3pacTy Kpa-

HUAJBHBIN MMOJTIOC HAXOIUTCS B 00JIACTH TIEPBO-
rO-BTOPOTO (MHOTJA TPETHEr0) MEKpeOephs.
K 180-gHeBHOMY BO3pacTy KaynalabHOW I'DAHM-
el SIBJISIETCS IECTOe — CeAbMOe MEKpedephe,
THMYC TIPUKPBIBACT MPABOE YIIIKO CEP/IIA.

2. Tumyc HOBOPOXKIEHHBIX HOPOK HMEET
JIOJIBUATYIO CTPYKTYPY, TUPaAMUATBHYIO (hopmy
C IMIMPOKUM KpaeM B 0OJIACTH OCHOBAHUS CEPJ-
1a, ¢ 40-1HEBHOTO BO3pacTa CTAHOBUTCS Y3KUM,
JCHTOBUAHBIM. DopMa THUMUYECKUX JOJCK 3a-
BHCHUT OT BO3pacTa: Y HOBOPOXKJACHHBIX — OKPYT-
JI0-OBajIbHAas, MOJIMTOHAJIBHAS C 3aKPYTIICHHBIMH
Kpasimu, B 45-90 nHel — TaHIeTOBUTHASI, OBAJIb-
Hasg U noiuroansHas. C 90 nuell HaOmromaeTcs
CIIHSIHHE JIOJICK ¢ (POPMHUPOBAHHEM KPYITHBIX JI0-
JIeK TIOJIMTOHAILHOUN (POPMBI.

3. OTHOCHTENbHAS 1 a0COTIOTHAS Macca TH-
MyCa 3aBHUCUT OT T'€HOTHWIIA, BO3pacTa U IOJA.
MakcuMabHbIE 3HAUCHUST OTMEUEHBI B BO3PaCTe
90 nHel, MUHMMAaJIbHBIE — B Bo3pacTe 180 nHeil.
[IpeBbllIEeHNE OTHOCUTENIBHOW MAacChl THMYycCa
HOBOPOXXJICHHBIX HOPOK IO CPAaBHEHHMIO C BO3-
pactHbIM niepuoaoM 180 mHeN cocTaBuio: y HO-
pox Sapphire — B 5,3 pa3a y camiioB u B 2 pasa
y caMok, Standard — B 3 pa3a (y camI10B 1 CaMOK),
Lavender —B 2,8 pa3a (y camiioB) u B 2,4 paza (y
CaMOK).

4. Haubosnpimiero 3Ha4€HUS OTHOCUTEITBHBIIN
MPUPOCT MACChI TUMYCA JIOCTUTAET K MOMEHTY
OTCAJIKM W HAXOJHWTCS HAa OJMHAKOBOM YpPOBHE
y CaMIIOB M CAMOK pa3HbIX reHoTUnoB (184,62 —
190,59%). B Bo3pacte 45-90 nHeit MHTEHCUB-
HOCTh POCTa TUMYyCaA CHUKAETCS CO 3HAYUTEIb-
HBIM OTJIMYHMEM TIOKa3aTelel Kak Ha YpOBHE
TEHOTHUIIA, TaK ¥ TIPUHAITICKHOCTH K TIOJTY: y ca-
MOK 0T 95,63 (renotun Standard) go 128,47 (re-
HoTUIl Sapphire); y camuoB — oT 134,11 (reHo-
tun Standard) no 155,61% (renorun Lavender).
B Bo3pactHoii nmepuon 90-180 nueit poct TH-
MyCa OCTaHaBJIMBACTCS, OTHOCUTEIbHAs Macca
C MakCHMaJIbHbIX 3Ha4€HHI B Bo3pacTe 90 nHei
CHIDKAETCS 10 MUHUMAJIbHBIX 3HAYCHHH IO OT-
HOIIICHWIO K YKa3aHHOMY TIEPHOIY, COCTaBUB
y camuoB Sapphire 0,03%, y camok u camIioB
Standard u cammoB Lavender — 0,06, y camok
uBeTHBIX reHoTUnoB — 0,07-0,08%.

5. Jlo MOMEHTa OTCaJKH B OTBET Ha BO3JCH-
CTBHE (PAKTOPOB BHENIHEH CPEIbl MPOMCXOIST
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MOp(OJIOTHUECKUE U3MEHEHUSI THMYCa, MpPOsIB-
JSIFOLIMECS CYKEHHEM KOPKOBOM 30HBI U CHUXKE-
HUEM KOPKOBO-MO3roBoro usjekca. Ilpu stom
oTMedaeTcs HauOojiee MHTEHCUBHBIM POCT TH-
Myca C yBEJIMYEHUEM KOJIMYECTBA JI0JIEK.

6. Tumyc HOpok 45-90 nHel xapakTepusy-
€TCsl BBIPABHMBAHMEM IIOKa3aTelell Mexzy re-
HOTUTIAMH, TPOMCXOIUT YBEIMYCHHE 3HAUCHHM
KOPKOBOW 30HBI HPHUMEPHO JO YPOBHS HOBO-
POXAECHHBIX C COOTBETCTBYIOIIUM YBEIMUYEHU-
€M KOpPKOBO-MO3IOBOro MHjekca. Poct Tumyca
B JIJaHHBIN TIepro]i 00yCJIOBIEH TAKXKE yBeJnye-
HUEM KOJINYECTBA BHOBb 00PA3YIOLIUXCS J10JIEK.
Tumyc Hopok 90—180 nHel coxpaHseT TUITMYHOE
MOP(OJIOTHUECKOE CTPOCHHUE, HO YKE OTUETINBO
MIPOCMATPHUBAIOTCS TIPU3HAKU BO3PACTHBIX HHBO-
JIOTUBHBIX IIPOLECCOB — YMEHBIICHHUE MJIOLIAAN
JI0JIEK, pacIliipeHre MO3TOBOIO BEIIECTBA, U3Me-
HEHUE CTPYKTYpbI OpraHa (CiIusiHue J0J€eK), yBe-
JTMYEHHUE TIPU3HAKOB KUPOBOU TpaHCHOPMAIUH.
CKOpOCTh UHBOJIFOTUBHBIX IIPOLECCOB B TUMYCE

pasnuyHa MEX]ly TeHOTHIIAMM, a y LIBETHBIX I'e-
HOTHUIIOB OTJIMYAETCS MEXKY CaMKaMH U camlia-
MHU.

7. Tenmpia ['accaist 0OHApYKUBAIOTCS B MO3-
TOBOM BEIIECTBE BO BCE MIEPHO/IbI UCCIIEIOBAHMUS.
KommuectBo Tenen ['accans um ux mopdomorus
3aBHUCAT OT PYHKIIMOHAIBHOW aKTUBHOCTH THMY-
ca. Y HOBOpOXAEHHBIX Ipeodianaau OJHOKIIE-
TOYHBIE, IOHBIE U MOJIOABIE POPMEI, ¥ 45-THEeB-
HBIX HOPOK — IOHBIE U MOJOJbIe, Y 90-THEBHBIX
caMOK ¥ camIloB HOpok Standard mpeobiamaror
IOHBIE TeJblla U JOCTAaTOYHO YacTO BU3yaJIU3H-
PYIOTCSI OTHOKJIETOYHBIE, B TO BPEMS KaK 3peiible
U MOJIOJIbl€ BCTPEYAIOTCS peke. Y HOPOK LIBET-
HBIX TEHOTHIIOB MPEOOIaAIONIMMU SBISIOTCS
MoJsioable U roHbIe Tenbla ['accang. K Bo3pacty
180 nHE#l yBeIMYMBAETCS KOJIMYECTBO 3PEJIBIX
TEJell U MOJIOJBIX C MPHU3HAKaMU pa3pyLICHUs
LEHTPAJbHOW KJIETKH C HAKOIUIEHWEM JEeTpUTa
U (GOPMHUPOBAHUEM MOJIOCTH.
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OCOBEHHOCTH BO3PACTHBIX MOP®OJIOTUYECKHUX U3BMEHEHU KOXHO-
BOJIOCAHOI'O ITIOKPOBA TAMUPCKOTI'O OKOTHITIA AKOB, PA3BOJAUMBbIX
B 'OPHOM 30HE CEBEPHOTI'O TAI’)KUKUCTAHA

A.P. MyXHJIHHOB, TOKTOp OUOIOTHUECKHX HayK, Ipodeccop Kniouegvie cnosa: mkypa sikos,

H.I1I. KamoJioB, kaHauIaT OUOIOTHUECKUX HAYK Macea mKyp, BOJTOCSHOI OKPOB,

XyIKaHICKUI MOJTUTEeXHUYeCKUIl HHCTUTYT TaluKuKCKOro THOBI BOJIOC, TIyCTOTAa, [AJIHHA,
TeXHU4eCcKoro ynusepcurera uM. M. Ocumu, Xymxann, TOJIIIHHA BOJIOC, COEXKHMCTOCTD,
Tapxukucran TONOrpa)uyIecKuii YUYACTOK,

E-mail: kamolovvet@mail.ru 11012, BOPOTOK, OIY30K, SIKH

Pedepar. B npoyecce adanmavuu 3cue0muvlx K u3MeH-
I0WUMCA YCI08UAM GHEULIHEll CPedbl CYU{eCHEEHHAA POIb RPUHAONEHCUN 60710CAHOMY NOKPO-
8y, KOmopulil, KAK U36ECHIHO, GbINOJIHAEN, NPENCOe 6CE20, MENI03AUUMHYIO (YYHKYUIO U npe-
mepnegaem U3MEHEHUs 6 3AGUCUMOCHU OM CE30HA 200a U NPUPOOHO-KIUMAMUYUECKOU 30HbL,
6 KOmopoit ooumarom xcusomuwle. Y HCUGOMHBIX PA3HBIX 6U008 (NOPOO) OH XAPAKMEPU3YEem s
ceoumu ocodennocmamu. Xapakmep u 0COOEHHOCHU 60110CAHO20 NOKPOGA HCUBOMHBIX UACHO
UCNOIL3YIOMCA YUEHbIMU OJ1 COCHAGIEHUS 3007102UYECKOIl CUCHEMAMUKU, OUEHKU 300pP08bs
U MUNOG KOHCMUMYUUU HCUBOMHDIX, UX AKKIUMAMUZAUYUOHHOU CnOCOOHOCmU U m. 0. B cma-
mbe paccmMompeHvl 603pACHHbIE USMEHEHUS MACChL, PA3MeEPd, MOAUUHDBL U COeHCUCIOCIU WKYD,
a maksice 0COOEHHOCMU 6010CAH020 NOKPo8a wKyp akoe Ceseprozo Tadxicukucmana. 3ameyeno,
Ymo y 6cex HcCUGOMHBIX MACCA WKYP 603pacmaem nNPONOPUUOHATLHO YEETUUEHUIO HCUBOU MAC-
col mena. /]o nony20006a1020 603pacma AK08 adCONIOMHAA MaAcca WKYP nouymu 6 2 pa3a npe-
evluiaem aHAN0CUYHbIEe NOKA3amenu y KPynHoz2o pozamozo ckoma. K 1- u 3-nemnemy eo3pacmy
MONWUHA WKYP 6 CIMAHOAPMHOU MOYKe Y IMUX HCUBOMHBIX HECKOIbKO CPAGHUBAECMCA, HO 014
60POMKA U NPUNOJILHBIX YUACMKOE WKYP AKOE 0CHMAemcs ebluie npudausumensvho na 25 — 40%.
Buiacueno, umo 6010cAH0II NOKPOB AKOE COCIMOUM U3 MPEX OCHOBHBIX KAMEZOPUil 6010C: ocme-
6bIX ONIUHHBIX (6 OPIOWHOIL 001aCcmU WKYPbL U HA X60CHE), OCMEBbIX KOPOMKUX (Ha o2y3Ke, uiee
U CRUHE) U NYX0BBIX 8010C (60 6CEX YACMAX WIKYPbL HCUBOMHO20). /[TUuHHblEe OCMEegble 8010CHl A6-
aAamcea maxace Haudonee moncmoimu. /nuna maxkozo 6010cay H060POHCOEHHBIX AUAM COCMAG-
asem 187,60+2,66 mm, y zo0osanvix axkoe — 452,50 + 2,52, a y 6 — remnux oocmuzaem 475 mm.
Onpeodeneno cymmapuoe Koauuecmeo 60710C PA3HbIX KAmMe2opuii no mpem monozpaguueckum
yacmam mena: ¢ 02y304Houl yacmu — 00 1545, ¢ eopomxoeoii — 00 1590 u ¢ oprownon wacmu
mena — 00 1770 eounuy. Bopomok u 02y30k ne umerom OJIUHHBIX OCHIEBBIX 6010C 8 OMIUYUE OM
oprownon uacmu. Ilyxoevie 6010chl XapakmepHuvl 014 6cex wacmeil WKypvl, HO npeoodaaoarom
6 02y3Ke u eopomke. Onpedenena OUHAMUKA 603PACMHBIX UIMEHEHUIL 8010CHO20 NOKPO8A AKOG.
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PECULIARITIES OF AGE-RELATED MORPHOLOGICAL CHANGES IN
THE DERMAL-HAIR COVER OF THE PAMIR YAK ECOTYPE BRED IN THE
MOUNTAIN ZONE OF NORTHERN TAJIKISTAN

A.R. Mukhiddinov, Doctor of Biological Sciences, Professor
N.Sh. Kamolov, PhD in Biological Sciences

Khujand, Tajikistan Khujand Polytechnic Institute of Tajikistan Technical University
named after M. Osimi, Khujand, Tajikistan

Keywords: yak skin, the weight of skins, hair cover, hair types, hair density, length, the thickness of
hair, fleece, topographic section, sex, collar, ramp, yak

Abstract. In the process of animal adaptation to changing environmental conditions, the hair cover,
which is known to perform a heat-protective function primarily, plays a significant role. The hair
cover of animals undergoes changes depending on the season of the year and the natural and climatic
zone in which the animals live. It has its peculiarities in different species (breeds). The nature and
features of the hair cover of animals are often used by scientists to compile zoological systematics,
assess the health and constitution types of animals, their acclimatisation ability, etc. In this article,
the authors reviewed age-related changes in weight, size, thickness and tightness of animal skins
(changes in skin thickness from the ridge to the floor) and features of the hair cover of the skin's yaks
of Northern Tajikistan. The authors also noted that in all animals, the weight of hides increases in
proportion to the rise in live body weight. The absolute importance of skins, up to the age of half a
vear of yaks, is almost two times higher than cattle. In yaks at one- and three years old, the thick-
ness of skins at the standard point in these animals is somewhat comparable. But the thickness of the
pelts in the collar and area of hiding yak next to the floor remains higher by about 25-40%. Yaks are
known to have three main categories of hair: long hairs (in the abdominal region of the hide and on
the tail), short hairs (on the rump, neck and back) and down inches (in all parts of the animal’s fur).
Long coats are also the thickest. The hair length of newborn yaks is 187.60+2.66 mm, of one-year-old
vaks 452.50+2.52 mm, and of six-year-old yaks, it reaches 475 mm. The authors determined the total
amount of hair of different categories in the three topographic parts of the body: in the rump, the sum
of hair is 1545 hair units, in the collar part, the sum of hair is 1590 hair units; in the abdominal area
of the body the sum of hair is 1770 hair units. The collar and rump do not have long hairs, unlike the
abdomen. Downy hairs are characteristic of all parts of the hide but predominate in the scruff and
collar. The dynamics of age-related changes in the hair cover of yaks have been determined.

KoxeBeHHOE M MeXOBO€ ChIpPbE, MoOiydae-
MO€ B pe3yabTare pa3BUTHUS CKOTOBOJACTBA (U
YKUBOTHOBOJICTBA B 11€JIOM), OTHOCSAT K Ba)KHBIM
CTpaTernyeckM BHUJAM CBIPbS B TOCYIApCTBeE.
[ToaTromy pa3ButTHIO, pa3paboTKe U HAYUHOMY
000CHOBAHHIO TEOPETHUYECKUX U MPAKTUUYECKUX
ero BorpocoB B Pecryonuke TamkukucTan yje-
JISI0T 0c000€ BHUMAaHUE.

BcecTtoponHee n3ydeHHne KOKEBEHHOTO Chl-
pbsi, (GaKTOpPOB, BIUSIOUIMX HA KauyeCTBEHHOE
(hopMupoBaHUE U pa3BUTHE CTPYKTYPBI KOKHOTO
MOKPOBa U MeXa )KMBOTHBIX, HAyYHOE 000CHOBA-
HUE UX HauboJiee palioHaIbLHOTO HANpaBICHUS

MCIIOJIb30BaHUS SIBIIETCS BECbMa aKTyallbHOM
npobnemoii B TapkukucTane.

KoHBIII MOKPOB JKMBOTHBIX, KaK H3BECT-
HO, — 3TO MHOTO()YHKIMOHAJIbHBII OpraH, BbI-
MOJTHSIOLIUI OUeHb Ba)kHbIe (DYHKIMH B KM3HE-
JESITEJIbHOCTH UX OPraHu3Ma.

Bonocucras mikypa ¢ calbHBIMH M TIOTO-
BBIMH JK€J€3aMU M OpraHaMu KOKHOTO TOKpO-
Ba TPEJOXpaHSeT OpraHu3M OT BO3ACHCTBUSA
BpeIHBIX ()aKTOPOB BHEIIHEH Cpe/bl (3alnuTHAS
¢ynknus). Koka yd4acTByeT B BOAHO-COJICBOM
oOMeHe, BBIJICJIEHUU XJIOPHI0B, MOJIOYHOMN KHC-
JIOTHI ¥ IPOAYKTOB a30THCTOTO (BBIICIUTEIbHAS
(GyHKIMA) ¥ TEIIOBOTO ((DyHKIHSI TepMOpery-
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JTUpOBaHMs) OOMEHa, OCYIIECTBIISIECT CUHTE3 BHU-
tamuHa D, sBisieTcs neno KpoBu U ap. B koxe
paccpesoTOYeHO IPOMaIHOE KOJTMUECTBO PELer-
TopoB (penenTopHas GyHKwms) [1].

[Tocne coorBercTBytOIIE 00pabOTKU LIKY-
pa >KMBOTHOTO MpuOOpeTaeT psl 3aMedareiib-
HBIX Ka4e€CTB, KOTOpPbHIE M3JaBHA HCIOIB3YIOTCS
YEJIOBEKOM B CBOMX WHTEpECax: 3JIaCTUYHOCTD,
MSTKOCTh, TPOYHOCTh Ha pPa3phiB, IOJITOBEY-
HOCTb, MMapO- ¥ BO3IYyXOMPOHUIIAEMOCTh W TIP.
HarypanpHas koxa yaOBJIETBOpSET TMOBBIIIEH-
HBIM TPEOOBAHUAM, MIPEABIBISIEMBIM K U3/IEITH-
SIM U3 HEE U, TIPEXKIE BCETO, IKCILTYyaTallMOHHBIM,
TUTUEHUYCCKUM U ACTETHUYCCKHUM [2].

B cBsi31 ¢ 5TUM KOKEBEHHOE CHIPbE OTHOCST
K CTPaTeTHYeCKUM BHJIaM CHIPhS, a BCECTOPOH-
HEMY M3YyYCHHIO CBOMCTB IIKYp >KHBOTHBIX YJIe-
JISIIOT OOJIBIIIOE BHUMAHHUE B UCCIIEIOBATEIHCKUX
paborax. Jlnms >KMBOTHOBOJACTBA, B YaCTHOCTH
CKOTOBOJICTBA M SIKOBOJICTBA, aKTyaJIbHBIMHU TIPO-
OleMaMM  OCTAalOTCsl BOIMPOCHI  (HOPMHUPOBAHUS
Y COXPAaHECHUS Kaue€CTBEHHBIX MPU3HAKOB KOXKHO-
T'O TTOKPOBA JKMBOTHBIX.

KauecTBo mkypbl 1 BeIpadaTbiBaeMoil U3 Hee
KOKH OMpENeNsieTcs MeNbIM PsiaoM (HaKTopoB,
Cpenu KOTOPBIX HEOOXOTUMO OTMETHUTH TaKHe,
KaK CTpPOCHHE M (PU3MKO-MEXaHHMYECKHUE CBOM-
CTBa IIKYpHI, €€ XUMUYECKHI COCTaB; MOPOAa,
TIOJT ¥ BO3PACT KUBOTHOTO, OT KOTOPOTO MOTyYe-
Ha IIKypa; yCJIOBUS CONEPNKAHUS U KOPMIICHHS
YKUBOTHOTO, HAMPABJIEHNE €T0 MPOIYKTUBHOCTH;
KJIINMAaTUYeCKHUE OCOOCHHOCTH CPebl OOUTAHMS
u ap. [3].

[IpeBanupytromee BIMSHHE Ha Ka4eCTBO
IIKYPBl OKa3bIBAIOT, OMOIKOJIOTHUECKHE (HaKTO-
PBI, CBSI3aHHBIE C BBIPAITMBAHUEM >KUBOTHOTO.

CrpoeHue KOXKHOTO IMOKPOBA U €r0 CBOMCTBA
pa3IUYHBl HE TOJBKO Y Pa3HBIX >KHUBOTHBIX, HO
YW Ha pa3HbIX TONMOrpadUUecKuX ydacTKax Ofl-
HOM U TOM K€ IIKYpPBbI, COOTBETCTBYIOIIUX OIpe-
JIETICHHBIM YacTsM TeJla KXKUBOTHOTO. Pazmmumst
KO’)KHOTO TIOKPOBAa OKa3bIBAIOT 3HAYUTEIHLHOE
BIIMSIHUE HAa TOBAapHBIE CBOMCTBA W Ka4eCTBO
KOXKH, OOYCJIOBIIMBAIOT MPOU3BOJCTBEHHOE Ha-
3HaYEHHUE MIKYPHI U XapaKTep TEXHOJOTHUECKUX
nporieccoB ee oopabotku. [TosTomy B mccneno-
BaTEILCKUX PabOTax M3yUYEeHUIO MUKPOCTPYKTY-

Puc. 1. BonocsHO TOKPOB MTaAMHPCKOTO SKOTHIIA
sikoB CeBepHOro TamKuKHCTaH
Figure 1. Hair cover of the Pamir yak ecotype
of Northern Tajikistan

pPBI LIKYp C MCIOJIb30BAHUEM TMCTOJIOTMUYECKUX
METOJIOB OTBOZSAT BaXKHYIO poJib [4].

Bompocsr X03CTBEHHO-0MOIT0-
TMYECKMX OCOOCHHOCTEH pocta U pas-
BUTHUSI TaMHPCKOTO 3KOTHIA SIKOB B OH-
TOreHese H3yvalid AP MyXxuaauHoB,
H.III. Kamomos, PMUM. boboxomxkaes [4],
T.A. Uprames, b.K. [1labynoBa, B.I1. Kocunos,
B.B. TIepacumenko [5], C.C. Coaros
u ©.C. AMupmioes [6].

Bonocsnoit mokpoB — Haubomnee mpumeda-
TeJbHAasl YepTa BHeIIHero obnuka sika. Ecnu Ha
OoJbllIel YacTu Tena MEepCTh IycTas U POBHAs,
TO Ha HOTax, OOKax W Oproxe NJIMHHAS U KOCMa-
Tas, 00pazyeT CBOETO pojia CIUIOUIHYIO «IOOKY»,
MOYTU JTOXOJAUIYI0 10 3emiid. BosocsiHo# mo-
KpOB SIKOB XapaKTEpU3YeTCs OYEHb XOPOIIMMH
TEIJION30JIUpYOIMMHU cBokicTBamMu. [Ipu 3Tom
BaYKHOE 3HAYEHUE UMEET I'yCTOTAa IIyXOBOT'O MO/~
mepcrtka (puc. 1).

VY KpyNmHOro poraroro ckora B 3UMHHI Iie-
pHOJI, B MPOLECCe aJaNTALMKU KUBOTHBIX K pe-
cypcocbeperaromnieii TeXHOJIOTUHU, 3HAYUTEIHHO
BO3pACTalOT Macca U JJIMHA BOJIOC, B CTPYKTYpeE
BOJIOCSIHOTO ITOKPOBA YBEJIUUUBAECTCS A0S ITyXa.
DTO NOATBEPKAAET XOPOIIYI aJalTalMOHHYIO
CIOCOOHOCTDH KMBOTHBIX K YMEPEHHOMY KIIMMa-
Ty, KOTOPBIN XapaKTepU3yeTCsl CHEXKHBIMH, HO HE
OUYEHb CYpOBBIMHU 3UMami [1].

Ha npumepe mMaHAOJOHICKON MOPOJIBI CKO-
ta X.C. Marapy u np. [7] ObUIO MOKa3aHO, 4TO
C HACTYIUICHHEM 3UMBI >KMBOTHBIE OOpacTaiu
T'YCTBIMH, IJTMHHBIMU BOJIOCAMHU C OOJBIIUM CO-
JIep>KaHUEM I1yXa, YTO CBUJETEIIbCTBYET O CpPaB-
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HUTEJIBHO BBICOKOM IJIACTUYHOCTH OpraHu3Ma
MpU KapAWHAJILHOM MU3MEHEHHH YCIIOBHUIl BHEII-
HEW Cpelibl.

[[Inpokue ucciaenoBanus 10 CPaBHUTEIBHON
MOp(]oorun KoXKHO-BOJIOCSIHOTO IMOKpPOBa y He-
KOTOPBIX BHJIOB JOMAITHUX M JUKUX KOIBITHBIX
B 2000-x rr. mpoBen I1.B. 3umun. OH nokaszain,
YTO y KPYIHOTO POraroro CKoTa BOJOCHI ABYX
KaTeropuii — OCTEBBIE U IyXOBBIE, KOTOPbIE HE
HUMEIOT PEe3KOH pa3MepHO pa3Hulsl [8].

[TonpoOGHOE H3ydyeHHE IIEPCTHOTO IMOKPO-
Ba pa3IMYHBIX BUJOB KUBOTHBIX, OOUTAIOIINX
Ha Tepputopun KbIpreizcrana, ¢ TOUKH 3pEHHS
MIPUHAJJIEKHOCTH BOJIOC KOHKPETHOMY >KMBOT-
Homy nposezeHo B 2011 r. JL.YO. JIsixunoii [9].

Crnenyer oTMeTuTh, uTo ¢ 1980 — 1990-x TT.
00/bIlIOE 3HAYEHHE H3YUEHUIO CBOWCTB IIKYD
CEJIbCKOXO3SIIICTBEHHBIX YKMBOTHBIX CTAJIH IIPUIa-
BaTh MHUICKUE YUEHbIE, CPEN KOTOPBIX CIIEAYET
ormetuth A.Jl. Ilatuna, B.P. [llapaBanakymapa,
C.II. Cunrxa u apyrux ucciemnonareneit [10—12].

Cucremarnyeckue padoThl IO U3yUEHUIO TH-
oerckoro sika B Kurae npooaun I1. Txenr [13].

B 1menom TOBapHBIE CBOMCTBA BOJIOCSHO-
IO MOKPOBA 3aBUCAT HE TOJBKO OT €ro BBICOTHI
(ATTMHBL) ¥ TYCTOTHI, HO U MATKOCTH, TIPOUYHOCTH,
CMHUHAEMOCTH, YIPYTrOCTH, MBIIIHOCTH, CBOMIA-
YHBAa€MOCTH, L[BETA, I[BETOCTOMKOCTH, MapKo-
ctu, 6necka u ap. [14, 15].

Takum o00pa3oM, KOKHO-BOJIOCSIHOM —TIO-
KpOB *HBOTHBIX UI'PAET BaXKHYIO poJib B (U3HO-
JIOTUYECKUX OCOOEHHOCTSX OpraHu3Ma, C HUM
CBSI3aHBl MHOTHE Ba)KHEHIIME €ero (YyHKIIUH.
CymiecTBeHHOE BIMsSHHE Ha (QOpMHpPOBaHHE
U CTPYKTYpHbIE U3MEHEHHS KOKHO-BOJIOCSHOTO
MOKpOBa, Ha0JtoaeMble B BO3PACTHOM acCIEKTe,
OKa3bIBAIOT 3KOJIOT0-OMOJIOTHYECKUE (HaKTOPHI.
B nurteparype He mnpeacTaBiE€HbI CUCTEMAaTH-
YECKHUE HCCIIEOBAHUS MOP(OIOro-3KoIoruye-
CKHUX CBOWCTB HIKYp KPYIHOTO POraTroro CKota
TamxukucTana, MomoOHBIE MCCIEAOBAHUS IO
MaMUPCKUM SIKaM PECIyOJINKU TakKkKe OTCYT-
CTBYIOT. Bo3pacTHbIMH H3MEHEHMSIMH pa3BU-
TUSI KOXKHOTO IMOKPOBA SIKOB HUKTO W3 YUYEHBIX
B TapkuKncTaHe He 3aHUMAaJICs.

Henocratounass u3ydyeHHOCTb U (parmMeH-
TapHOCTh B MCCIJIEOBAHUSAX TOBAPOBEIUYECKHX,
Mopdonoruueckux U (PU3MKO-XUMUYECKUX

CBOMCTB IIKYp MaMUPCKUX SKOB B TayKUKUCTaHe
JIeTaeT ATy MpoOJieMy OCTPO aKTyaJIbHOW B Ha-
CTOSINMM TEPUOJl — IMEPUOJ BOCCTAHOBJICHHUS
SKOHOMHUKH CTPaHBI, Pa3BUTHS PHIHOYHBIX OTHO-
HICHUH.

lens wuccnemoBaHuss — M3y4eHHE OCOOEH-
HOCTEH BO3PACTHBIX MOP(OJIOTHUYECKUX H3ME-
HEHHUI KOYKHO—BOJIOCSIHOTO TOKpPOBA IIKYp Ta-
MHUPCKOTO IKOTHUIIA SIKOB 3€paBIIAHCKOMN JOTHUHBI
Cesepnoro TampkukncTana.

OBBEKTbBI U METO/1bI
NCCIEJOBAHUU

OObekTaMu HCCIIEIOBaHMS SBUJIHCH SIKU
3epaBIIaHCKOTr0 TOpHOTO MaccuBa. Bee oTrobpan-
HBI€ )KMBOTHBIC MMEIIM CPEAHIOI YIMUTAaHHOCTb
u ObuTM TIpoHyMepoBaHbl. Bcero Obu10 oOcie-
noBaHoO 40 >KMBOTHBIX BOCBMHU TMOCTHATaJbHBIX
BO3PACTHBIX IPYII: HOBOPOXKIEHHbBIE, Siyara 3, 6
n 12 mecsues, 1,5- u 3-romoBaiele, 6- U 8-JI1€T-
Hue. OCHOBHBIE 300TEXHUYECKHUE MPOMEPHI
U MOpQoMeTpHsi TPOBOIUINCH O OOMICTIPUHS-
TOW METOIHUKE.

Becr Mopdomerpuueckuii marepuan mof-
BEprajy CTaTHUCTUYECKOW 00paboTKe METOI0M
H.B. Ilymxkapesa (1970).

Onpenensinu kK03PGUIUEHT UHTEHCUBHOCTH
pocta 1o bponu:

V-V, ’
VO
U YPOBEHb JOCTOBEPHOCTHU — 110 CTHIOEHTY.

Marepuanom A UCCIEIOBAHUS CIY>KUIH
KOXKa W BOJIOCHI NMAMUPCKOTO SKOTHUIIA SKOB HO-
BOIl reHepalnuu, OOUTAIONINX B YCIOBHIX MpPeE-
ropbs (10 3000 M Hax y. M.) MickaHIEepKyIbCKOTO
MaccuBa 3epaBIIaHCKON JOJUHBI (AWHUHCKOTO
u lopHo-Maruunckoro paiioHoB Corauiickoit
obmactu PecriyOnuku Tamxukucran).

Hamu 6bu11 nccie1oBaHsbl:

— MophOMETpUIECKHE OCOOCHHOCTH KOXKHO-
ro MokpoBa (Macca WIKYpbI, TUIOIIAIb, TOJIIH-
Ha B CTaHJApTHOM TOYKE, B BOPOTKOBOH YacTH
U MPUIOJIBHOM y4YacTKe, a TaKKe cTerneHb cOe-
JKUCTOCTD HIKYPHI);

— MopdomeTpuuecKkre 0COOEHHOCTH BOJIO-
CSIHOTO MOKpOBa (TyCTOTa, JUIMHA U TOJIIIMHA BO-

K:
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JIOC B BBIIIIEYKA3aHHBIX TOYKAX) Y HOBOPOXKIEH-
HBIX, TOJIOBAJIBIX, 3- U O-JIETHUX SKOB.

PE3VJILTATBHI HCCJEJTOBAHUI M X
OBCYKJIEHUE

Pesynprarel uccienoBaHus MOpPQOMETpH-
YECKUX IMapaMeTpoOB IIKYp SKOB AWHHHCKOTO
u lopHO-MaTunMHCKOTO pPaliOHOB MPHUBEIAEHBI
B Ta0m. 1.

CormnacHO MOMY4YeHHBIM JaHHBIM, C BO3pac-
TOM TIOYTH paBHOMEPHO U noctoBepHo (P<0,05)
C YBEJIIMYEHHEM MacChl HIKYp BO3pacTaroT HX
IUIOLIA/Ib U TOJIIUHA B Pa3IMYHbIX Tororpadu-
YECKHMX y4acTKax (OT'y30K, BOPOTOK U IT0JIA).

[Inomanp MmKyp OT poOXAECHUS OO TOIOBaA-
JIOTO BO3pacTa YBEJIMYMBAETCS y SKOB AWHU
B 3,01 pa3a (xoadpdumuent mpupocra — 2,01),
Iopuoit Marun — B 3,37 pasza (koaddumnueHT

npupocrta — 2,37). Ot 1 roxa 1o 6 net Temn yBe-
JUYEHUs IUIOIAAN MIKYphl TaKXe BO3pacTaeT
B 2,35 pa3za y sikoB AiiHu u B 1,83 pa3a y sikoB
I'opHoit Maruu, HO B IIPOLICHTHOM OTHOIIECHUHU
9TO YBEJIIMYEHHUE YCTYIIAEeT IT0Ka3aTelsIM J0 T'0/10-
BaJIOr0 BO3pacTa IKOB 00OUX paliOHOB.

TonmmHa MWKyp B LEJIOM BO3pPACTAET, HO
C MEepPUOIMYECKUMU cliajlaMu B 4 rofa u 6 Jer,
4TO, MO-BUIUMOMY, OBUIO CBSI3aHO C TSKEIBIM
3UMHHMM CE30HOM rojia U HEKOTOPhIM MCTOILIEHH-
€M OpraHHu3Ma XUBOTHOTO.

HeobOxomumMo OTMETUTH, 4YTO IOKa3aTENH
TOJIIUHBI IIKYp SKOB B Pa3IMYHBIX Tomorpadu-
YECKUX YyYacTKaXx JIOBOJBHO OJM3KHU JIPYT K Jpy-
ry. B ory3ke u BOpOTKOBOH 4acTsAX OHM pa3iinya-
I0TCS JIUIIb HAa 2—7, @ B IPUIIOJIBHOM YacTu — Ha

12 - 26% (puc. 2).

Tabnuya 1
Pe3yabTaThl Hcc1e10BaHUs MOP(GOMeTPHYECKHX MIAPaMeTPOB LIKYP SIKOB
Results of studies on morphometric parameters of the skins of yaks
Bospacr Macca wkypsl, | [Tnomans, am? TonmuHa MKypsl, MM COeKHCTOCTD,
KL OTy30K BOPOTOK nona %
Avnunckuil pation
HoBopoxxneHHble 3,17+0,14 31,74+0,15 1,51+0,11 1,23+0,35 1,19+0,36 19,11+0,70
3 mec 6,70+0,21 39,46+0,08 2,25+0,13 2,08+0,13 1,82+0,06 21,19+1,06
6 Mec 10,50+0,22 80,05+0,24 3,25+0,07 3,25+0,04 2,86+0,22 24,90+0,58
1 ron 16,60+0,12 95,72+0,23 4,01+0,13 3,66+0,10 2,9540,23 28,25+0,34
1,5 roma 24,60+0,18 123,90+0,20 4,07+0,07 3,69+0,10 3,05+0,26 29,20+0,13
3 roga 35,70+0,32 157,80+0,18 4,33+0,07 4,45+0,07 3,09+0,18 29,50+0,12
6 ner 39,20+0,23 225,68+0,21 4,42+0,27 4,35+0,10 3,04+0,09 31,20+0,54
8 et 41,10+0,15 244,48+0,19 4,68+0,25 4,45+0,22 3,27+0,17 32,10+0,16
T'opro-Mamuunckuii pation

HoBopoxxnenusie 3,61+0,10 36,36+0,37 2,50+0,13 2,50+0,16 1,90+0,18 21,70+1,09
3 mec 7,30+0,25 50,06+0,04 2,85+0,21 2,61+0,17 2,21+0,16 24,06+0,33
6 mec 11,70+0,12 107,59+0,19 3,81+0,06 3,01+0,14 2,33+0,12 28,30+0,17
1 ron 18,40+0,11 122,68+0,09 4,20+0,10 3,96+0,12 2,88+0,21 29,80+0,34
1,5 roma 29,30+0,15 152,32+0,22 4,28+0,13 3,99+0,13 2,88+0,12 30,19+0,30
3 roga 40,80+0,11 177,08+0,23 4,56+0,08 4,25+0,06 3,15+0,25 32,23+0,35
6 ner 43,90+0,13 225,57+0,18 4,53+0,06 4,26+0,29 3,25+0,34 32,89+0,16
8 et 45,80+0,10 272,88+0,19 4,87+0,16 4,50+0,04 3,30+0,08 32,85+0,33

TonmmuHa WIKYyp B Ory3ke Yy HEKOTOPBIX
5—6-1eTHUX SKOB JOCTUTaeT 4,5K0KHO-BOJIOCS-
HOW IOKPOBS,5 MM, UTO HECKOJIBKO BBIIIE, YEM
y KpynHoro poraroro ckora (4,0k0’kHO-BOJIO-
CSHOM MOKpPOB4,2 MM). DTO SIBISIETCS OJHUM U3

aJlanTallMOHHBIX MEXaHW3MOB KMBOTHOTO K CypO-
BBIM KJIMMATUYE€CKUM YCIOBHSIM.

CrnemyeTr OTMETHT, YTO B CpeIHEM IUIONIA/Ib,
Macca U TOJIIHMHA LIKYpP KPYIHOIO poraroro cKo-
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Puc. 2. Bo3pacTHble H3MEHEHHUS TONIIMHBI HIKYD SKOB B OTy3Ke

Figure 2. Age-related changes in the thickness of yak skins

Ta KoJeONIoTCS B IMIMPOKUX Mpenenax. Macca
LIKYpbI COCTABIISIET B cpeHeM 7—8% Macchl Ku-
BOTHOTO.

HccnenoBanusMu BOJIOCSIHOTO TIOKPOBA yCTa-
HOBJIEHO, 4TO y sKOB CeBepHoro Tamxukucrana
OH MpPEJCTaBJICH TPeMs OCHOBHBIMU THUIAMHU BO-
JIOC: OCTEBBIMH JUIMHHBIMU (HAa3BaHHBIMU HaMH
HaMpaBJIAIONIMMH), XapaKTEPHBIMH B OCHOBHOM
JUTSE OPIOIITHOM 001aCcTH IMIKYPBI M XBOCTA), OCTe-
BBIMH KOPOTKUMH (Ha3BaHHBIMH HaMH IE€PEXO[I-
HBIMHU), TOKPBIBAIOIIMMH BCE€ YYaCTKU IIKYpHI
(OT'y30K, TII€I0 ¥ CITUHY KUBOTHOTO), ¥ ITyXOBBIMHU
(HepaBHOMEpHO MpEACTaBICHHBIMU BO BCEX 4Ya-
CTSX LIKYPBI )KUBOTHOTO).

XapakTep 1 pazMepbl pa3TUUIHBIX TUTIOB BOJIOC
SKOB B BO3PACTHOM AacleKTe Jijisi 3epaBLIaHCKOMN
TOpPHOM 30HBI (AWHHHCKHUI paiioH) MOYTH aHAJIO-
THYHBI JUIS BCEX TOMOTpapUUECKUX TOYEK IIKYPBHI.

['ycroTa pa3inuyHbIX THUIIOB BOJIOC SIKOB Mpe-
CTamJIcHa B TalOJ. 2, OTKy/la BUIHO, YTO Yy 3-JeT-
HUX SKOB Cpely Ha3BaHHBIX TUIIOB HAWOOJbIIEE
pa3BUTHE TMOMYYWINM OCTEBbIE HAMpaBIISIOLINE

(1535 — 1550 emunur — mosa, OpromIHAs YacTh
IIKYPBI ¥ XBOCT) U MIOKPBIBHBIE (ITEPEXOTHBIE) BO-
JIOCBI, TYCTOTa KOTOPBIX B OTAEIBHBIX Y4YacTKax
mKypsI (ory3ok) gocturaet 1300 exuawII.

OTmedeHo, YTo XapakTep U pa3Mephl pa3ind-
HBIX THUIIOB BOJIOC B BO3PACTHOM aCIEKTe Yy SKOB
3epaBIIaHCKOM TOPHOH 30HBI (AWHUHCKHI palioH)
MOYTH aHAJIOTUYHBI TOPHO-MATYMHCKUAM IKHBOT-
HBIM JIJIS1 BCEX TOMOTPapUIECKUX TOUEK IIKYPHI.

Pasmepbl  pasHBIX THUIIOB BOJIOC  SIKOB
CeBepHoro TamxukncraHa B IOCTHATaJIbHOM
OHTOTEHE3€e TpezcTaBieHbl B Ta0. 3. Kak BuHO
u3 TaOJIUIIbI, TYCTOTA BOJIOC B Pa3IMYHBIX TOIO-
rpaM4ecKux y4yacTKax IIKypbl HEOTHO3HAuHa.
OcHoBhy10 Maccy (ot 74,2 10 88,7%) cocTaBisior
OCTEBbIE€ HAIPABJISIOIINE U MIEPEXOHBIE BOJIOCHI,
OCTaJIbHYIO YacTh — IyXoBble. boJbie Bcero Ha-
MIPaBJISIIOIIKE U TIEPEXOHbIE BOJIOCHI ITPEICTaBIIe-
HBI B OPIOITHOW YacTu MIKypHI (TI071a). 31eCh XKe,
B OTJIMYHME OT BOPOTKOBOM M OTy30YHOM YacTew,
MyXOBBIX BOJIOC OTHOCUTENHHO HEOOJIbIIIOE KOJH-
YeCTBO.

Tabnuya 2

I'ycroTa pasjuYHbIX THIOB BOJIOC 3-JI€THHX SIKOB 110 TONOrpaguYecKnM y4acTKaM IKYPbI, e1. Ha 1 cm?
The density of different types of hair of 3-year-old yaks by topographic sections of skins, units per 1 cm?

Tomorpaduyeckuii yua- Tun Bonoca. Bcero, en
CTOK IHKypBI OCTEBBIC [UTMHHBIC (HAMpaB- | OCTEBbIC TIOKPBIBHBIC (IIEpe- MyXOBBIC
JTISTFOTIIHC) XOJTHBIC)
Boporok - 1170-1200 380-390 1550-1590
Ory3ok - 1280-1300 235-245 1515-1545
I[Tona 1535-1550 140-145 55-78 1730-1773
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Tabnuya 3

Pa3zmMepbl HEKOTOPBIX THIIOB BOJIOC SIKOB B IIOCTHATAJbHOM OHTOT€HEe3e
Dimensions of some hair types of yaks in postnatal ontogeny

Bospact | Tonorpadudeckuit Hanpasnsromuii Bosioc [lepexoaublii Bojoc ITyxoBoii Bostoc

YHaCTOK IHKYypPbI JUTHHA, MM TONIIIMHA, | AJHMHA, MM | TOJIIMHA, | JUIMHA, MM | TOJIIHHA,
MKM MKM MKM

HoBopox- [Tona 187,6+2,7 65,0+0,5 70,0+5,0 45,0+0,5 17,0 £1,2 12,5+0,5
ACHHbIC Boporok - - 97,5+5,0 55,0+0,5 22,0+2,0 13,5+0,2
Ory3ok - - 92,542.5 45,0+0,5 26,5+1,5 14,5+0,5
1 ron [ona 452,542.5 136,0+0,6 | 232,5¢2,5 | 90,0+1,0 26,2+1,2 13,5+0,5
Boporoxk - - 155,0£5,0 | 75,0+0,5 26,0+1,0 14,5+0,2
Ory3ok - - 142,6+2,5 | 72,0+0,2 27,542,5 14,5+0,5
3 roma Iona 457,542,5 135,0£0,5 | 232,5¢2,5 | 90,0+1,0 27,5+2,0 14,0+0,5
Boporox - - 160,0£5,0 | 77,0+£0,2 27,542.5 15,5+0,2
Orysok - - 147,5£2,5 | 65,0+£0,5 | 30,0+,3,0 16,0+0,1
6 et [Tona 477,5%2,5 130,0£0,5 | 242,5+2,5 | 105,0+0,5 | 31.2+2,0 14,5+0,5
Bopotok - - 151,5+1,5 60,0£1,0 32,5+2,5 21,5+0,5
Ory3ok - - 147,5€2,5 | 120,0£1,0 | 34,0£1,0 25,0+0,5

JIn1Ha HaIpaBIISAIOIIETO BOJIOCA OT POXKICHUS
110 3-JIETHETO BO3pacTa BO3PACTAaeT: B MPHUIIONb-
HBIX y4yacTkax — B 2,42-2,46, B ory3zke — B 1,31—
1,41, B Bopotke — B 1,61—1,65 pa3za. Temn pocra
HAMpaBISIIONIMX BOJOC HauOojee 3HAYUTEIICH
(1,41) mocne poxaenus A0 roga. B nanpHeiem
110 6-JIeTHEro BO3pacTa TEMI pOCTa HalpaBJsio-
IIHUX BOJOC 3aMEIJIICTCS.

Puc. 3. XBocToBo# Bonoc sika (yBenuuenue 4 x 10)
Figure 3. Caudal hair of the yak (magnification 4 x 10)

OcteBoll HaNPaBIISIONINI BOJIOC XBOCTA SIB-
JseTcs Haubosee CTaOWIBHBIM MO JuTuHE (58—
60 MM), HO TOJIIIIMHA €70 HECKOJIBKO BapbUPYET —
ot 0,11 g0 0,14 MM. DTO caMbIi TOJCTHINA BOJIOC
Ha Tele SKOB, (DYHKIIMOHAJIBbHOE Ha3HaueHHE
KOTOPOT0 OTIIMYAETCSl OT APYTMX THUIIOB BOJOC.
XBOCTOBOM BOJIOC, KaK U IIEPEXOJIHBIN, HA TEJe
sIKa JIMIIEH YEellyH4aToCTH, T. €. CJI0sI, XapaKTep-
HOTO JUIsl APYTUX >KUBOTHBIX (puc. 3), 4YTO paHb-
11€ OTMEYAJIOCh U IPYTUMH HCCIIEI0BATEISIMU.

@dopma HaIpaBISAIOMIUX BOJIOC KA MOMKET
OBITh BOJIHUCTOM M W3MEHUMBOW MO TOJIIUHE
(puc. 4).

[loBepXHOCTh HaNpaBJIAIOLIMX BOJIOC BBI-
IJIAIUT POBHOM, HO IIEPOXOBATOM, 4aCTO C JJIUH-
HbIMM KaHaBaMH II0 OAHOM W3 CTOPOH BOJIOCA
(puc. 5). Otu yrnyOneHus, MO-BUIUMOMY, SIB-
JSIIOTCS crenu(uyeckoil 0COOEHHOCTBIO SUYBETo

Puc. 4. BomHUCTOCTb U U3MEHYHUBOCTb TOJILLMHBI 110 JJIMHE HAIIPABJIAIOLLErO BOJIOCA C IIPUIIOIBHOIO YUacTKa
(yBenmuuenue 10 x 10)
Figure 4. Waviness and thickness variation along the length of the guide hair from the area of hiding yak next to the
floor (magnification 10 x 10)
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Puc. 5. 1llepoxoBaToCTh U yIIIyOJICHNS Ha OBEPXHOCTH HAIPABIISIOIIETO BOJIOCA C IPUITOJIBHOTO Y4acTKa
(yBemmuenne 10 x 10)
Figure 5. Roughness and depressions on the surface of the guide hair from the site of hiding yak next to the bottom
(magnification 10 x 10)

Puc. 6. IlepexonHslii Bojsoc ¢ ory3ka (yBenndenue 4 x 10)
Figure 6. Transitional hair from scape section
(magnification 4 x 10)

BOJIOCA, COJEHCTBYIOLIEH COCTOSHUIO BBINIPSIM-
JICHHOCTH TIO JUIUHE.

[IepexonHbII BOJIOC HE3HAYUTEIBHO OTIIMYA-
€TCsl IO TOJIIMHE, HO KOPOY€e HAMIPABJISIOIIETO 10
JUIMHE (B TPUIIOJIBHBIX ydacTkax — a0 50-53%,
BOpoTKe U ory3ke — 10 20%). OH co3faer Kak
OBl TTOJCTUIIAIONINI CJION, BHEIIHE HAIIOMUHAIO-
U TyXOBOH, HO HECKOJIBKO TOJIIIE (CM. puc. 5).
Y HOBOPOXJIEHHOTO SYOHKA TOJIIIMHA BOJIOC Ha
BOPOTKE M OT'y3KEe CXOAHA C TOJIIMHOW YesloBe-
yeckoro Bosioca (0,05 mm).

JlliHa TepexoHOro BOJIOCA OT POXKACHUS
710 3-JIETHEro BOo3pacTa BO3pPacTaeT B MPUIIOIb-
HBIX yyacTkax B 3,53-3,55, B BopoTke — B 1,63,
B ory3ke — B 1,61 paza. TonmmHa nepexogHoro
BOJIOCA 3a TOT K€ BO3PACTHOW MEPHUOJ B IPH-
MOJIbHBIX Y4aCTKaX IMOYTH HE MEHSIETCSI, B BOPOT-
K€ U OTy3Ke — YBEJIMUYMBAETCS MPUOIU3UTENHHO
B 0,5 paza (puc. 6).

[IyxoBO# BOJIOC Ha MPHUIIOJIBHBIX Y4YaCTKaAX
HIKYphl HE3HAYUTENIEH MO KOJIWYECTBY U IMOY-
TH B 2 pa3za KOpoye U TOHbIIIE, YEM Ha BOPOTKE
U OTy3Ke, IJIe OH UMEET JUIMHY Y B3POCIbIX 0CO-
oeit ot 25 1o 30 mm u Tommuay 0,014-0,021 Mm
(puc. 7). JlnuHa myXoBOTo BOJIOCA OT POXKACHUS
0 3-JE€THETo BO3pacTa BO3PACTaeT B BOPOTKE
u ory3ke B 1,25-1,37, a ronmmmua — B 1,15 paza.

Puc. 7. TTyxoBoll BOJIOC ¢ BOPOTKA U OTy3Ka
(yBenmuenwue 4 x 10)

Figure 7. Downy hair from collar and rump
(magnification 4 x 10)

3aMeueHO, YTO HAMPABJISIOIINE U TTEPEXO/I-
HBIC BOJIOCBI 4aCTO HUMCHOT 06pI)IBI)I Ha KOHIIE,
nonyquHHe, BGpOHTHO, HpI/I JKHN3HU XKUBOTHBIX
MECXAaHNYCCKUM HYTGM. B HeKOTOpI)IX cnyqaﬂx
TucTaabHOEe yTOoHeHHe aocturaet 35 — 40% ot
OCHOBHOM TONIIHHEI.

BbIBO/bI

1.V Bcex sIKOB Macca HIKYp BO3pacTaeT Mmpo-
MOPIIMOHAJILHO JKHUBOM Macce Tena. [lpu coro-
CTaBJIEHUU a0COJIOTHOM MAacChl B 6-MECSIYHOM
U 3-JeTHEM BO3pacTe abCONIIOTHAs Macca MIKYp
SIKOB BBIIIIC ITOYTH B 2 pasa, YeM y KPYIHOTO PO-
raToro CKoTa.

2. TommmHa mIKYp BO BCEX Tomorpadguue-
CKUX TOYKaX y 6-MECSYHBIX SKOB OOJIbIIE IMOY-
TH B 2 pasza, 4YeM Yy KPYIIHOTO pOraroro CKOTa.
B ory3ske k romoBasioMy u 3-JIETHEMY BO3pacTy
OHa HECKOJIbKO CpPaBHHBAETCS, HO JUIS BOPOT-
Ka U MPUIIOJIBHBIX YYaCTKOB YBEIMYHBACTCS Ha
25 — 40%. Ilo noka3areiro cOeKUCTOCTH HanOO-
Jiee MPUTOIHBIMHM JUISI BRIPAOOTKH KOXK SIBJISIFOTCS
IIKYPBI SIKOB BO3PACTOM JI0 3 JICT.

3. ToBapHO-TEXHOJOTHYECKOE KaueCTBO
IIKYp MTAMUPCKHX SKOB BBICOKOE, YTO ITO3BOJISIET
PEKOMEHI0BaTh UX Ha MPOU3BOJICTBO MOOIIBEH-
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HBIX, TEXHUYECKUX U HIOPHO-CEAETBHBIX KOX,
a Ipy JIBOGHUU — HA BBIPAOOTKY XPOMOBBIX KO
Ui Bepxa oOyBH U CTEJIEYHBIX KOXK (U3 CITUIIKA).

4. Bonoc Ha OJHOM M TOM K€ JKMBOTHOM
C BO3PacTOM MOXKET MEHSATHCS MO AJIMHE, TOJIIN-
He, a TaK)Ke paclBeTKe (OT YEpHOTo ILIBETa B IO-
Jax 0 TEMHO-Oyporo B BOPOTKE M OTy3Ke, WIH
OT TEMHO-IIENENBHOI0 B MOJax 0 cepedpucTo-
CEporo B BOPOTKE M OTY3Ke).

5. Ha mikype sika NpUCyTCTBYIOT CIAEAYIOIINE
KaTeropuu BOJIOC: OCTEBBbIE (HANpaBIsIONINE
U TIEpEXOIHbIE) U ITyXOBbIE€, KOHLIEHTPALHsI KOTO-
PBIX B Pa3JIMYHBIX TOMOTpapUUYECKUX ydacTKax

pa3nnyHa. B BopoTke 1 ory3ke Hanboiee MHOTO-
YHCIICHHBI TIepeXOAHbIe BOJOCHL. [IpumonbHas
yacTh (OproX0) B OCHOBHOM IpE/CTaBlieHa Ha-
MPaBISIOMUMU BojocaMu. OHH Ke SIBISIFOTCS
HaunboJee JUTMHHBIMU U TOJICTBIMU. [[nrHa TaKo-
r0 BOJIOCA Y HOBOPOXKICHHBIX SYaT COCTaBISIET
187,6 + 2,66, y ronoBaibix sikoB — 452,5 + 2,52,
y 6-netHUX — 475 mm.

6. OcTeBble HANPABISAIONINE BOJIOCHI TOA-
OpIOIIBS HE MPSIMBIE, a CJIeTKa BOJHUCTHIC, HHO-
T7a MPOSIBISTIONINE U3MEHYUBOCTH TOJIIUHBI TIO
JUITMHE BOJIOCA.
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BJIUAHUE MET®OPMHUHA HA PABBUTHUE CAPKOMbI WALKER-256

I.A. Ho3apuH, 10KTOp BETEepUHAPHBIX HAyK, podeccop

Kniouegvie cnosa: anemmus, arak-
A.C. I'appui1oBnY, acupaHt

CUsl, TeMaTypusi, IeMOIJIOOUH,

HoBocudupckuii rocyiapcTBeHHbIi arpapHblii YHMBeEpCH- rpaHyJOUMTHI, KapuuHOMa,

Tet, Hoocuoupck, Poccust KApUMHOCAPKOMA, KpPbIChI, Jeii-

E-mail: pharmgengpath@mail.ru KOLMTBI, MOHOLMTBI, MOp(oIo-

rusi HOBOOOpPa30BaHMs, CaApKOMa

Walker-256, Tpom0ounThI, 303U-

HOG(UIBI, 3PUTPOLUTHI, S/ICPHBIH
noJuMop¢usm

Pedepar. B eéemepunapnoit meouyune 60nvuioi unme-
pec cman npoAenAmsCcA K npenapamam, Komopwle noo-
oepicusalom OpeaHu3M 6 nepuod XuMuomepaneemu-
yeckozo neuenusn. Mol npogenu ucciedosanue 6aAUAHUSA
npenapama memeopmuna na pazeumue KapyuHocapKko-
Mol 6 moHopexcume. H3yuanuce 3aKOHOMEPHOCMU POCMA UCKYCCHEEHHO UHOYUUPOBAHHOU cap-
komwvl Walker-256 y kpvic nunuu Wistar 3-mecaunozo eo3pacma 6 nocmiaKkmayuoHHblil REPUOO.
Hccneoosanue nposoounoce na kageope hapmaronozuu u oduieit namonozuu (axyibvmema ee-
mepunaphnoil meouyunvl. QoveKmamu ucciedo6anusn cayyicunu Kpoicel aunuu Wistar — camku
6 so3pacme 3 mecaues, maccou 150-200 z ¢ nocmnakmayuonnstit nepuood. Kpwicolt ooeux zpynn
oviu 3apayxcenvt capkomout Walker-256 nymém unvexkyuu 6 6edpenuyro moiuiyy 6 0oze 106 xkn/
2on. Kpvicam onvimnoii 2pynnst 0ononnumenbho npumenanu memgopmun 6 0oze 30 me/2on. exce-
OHe6HO emecme ¢ 6000ul. I'ucmonozuueckue, yumonozuuecKue u 2emMamoioZudecKue ucciedoea-
Husa npoeoounu Ha 14-it u 21-it Oonu ¢ momenma 3apasxcenus Kpvic onyxonvto. I1oo oeiicmeuem
Mmemepopmuna y 3apaxcénnvix capromout Walker-256 kpoic yeenuuueanoce konuvecmeo spumpo-
YUMO8, 1CUKOYUNO8, TUMPOUUMOE, MOHOUUMOG U ZDAHYIOUUMO8 KPOGU, YMEHbUIANACH KOHUEH-
mpayus 2eMo2n00uHa U He UIMEHALOCh KOTUYeCH 80 mpomooyumos. B ouonmame konmponsHnvix
KPbIC NO CPAGHEHUIO C AHANO2AMU ORBIMHBIX ZPYRI NOO 6030elicmeuem memgopmuna ysenuuu-
eaemca KOHUEHMPAayus MOHOUUMOG, NOHUNCACHICA KOJIUYECME0 I03UHOPUN08 U AJEPHbLIL NO-
aumopguim. Kpome mozo, 6110 6vis61€H0, Uno mem@opmun unoyyupyem HepeHo-nCUXuiecKue
OMKJIOHEHUA y KPblC, MaKue KaK uzépaujenue annemuma u Kannuoanuzm. bonee eviparcennoiii
60CnanumenbHblil OMeem 6 ONbIMHOIL ZPYRNe CUOEMebCMEYem 0 mom, Ymo Heo0Xo00uMo 0alb-
Helluiee uszyueHue 6IUAHUA NPEnapama HA pazeumue pasiuidHbvlX HO8000OPA306AHUIl, M.K. IMO
AGNIAEMCA 8AHCHBIM (PAKMOPOM 8 8blOOpe cmpamezuu 1e4eHus.

EFFECT OF METFORMIN ON THE DEVELOPMENT OF SARCOMA WALKER-256

G.A. Nozdrin, Doctor of Veterinary Sciences, Professor
A.S. Gavrilovich, Postgraduate student

Novosibirsk State Agrarian University, Novosibirsk, Russia

Keywords: anaemia, ataxia, haematuria, haemoglobin, granulocytes, carcinoma, carcinosarcoma, rats,
leukocytes, monocytes, neoplasm morphology, Walker-256 sarcoma, platelets, eosinophils, erythro-
cytes, nuclear polymorphism

Abstract. There has been a great deal of interest in veterinary medicine in drugs that support the body
during chemotherapeutic treatment. The authors conducted a study of the drug's effect on the develop-
ment of carcinosarcoma in the mono regimen. The growth pattern of artificially induced Walker-256
sarcoma in 3-month-old Wistar rats in the post-lactation period was studied. The study was con-
ducted at the Department of Pharmacology and General Pathology, Faculty of Veterinary Medicine.
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The study was conducted at the Department of Pharmacology and General Pathology, Faculty of
Veterinary Medicine. The objects of the study were Wistar rats, female rats of three months of age,

weighing 150-200 g in the post-lactation period. Rats of both groups were infected with Walker 256
sarcoma by injection into the thigh muscle at a dose of 106 ml/head. Rats in the experimental group
were additionally administered metformin at 30 mg/head daily with water. Histological, cytological
and haematological studies were performed on days 14 and 21 from the time of infection of the rats
with the tumour. Under the action of metformin, the number of erythrocytes, leukocytes, lymphocytes,

monocytes and granulocytes in Walker-256 sarcoma-infected rats increased, the concentration of
haemoglobin decreased, and the number of platelets did not change. In the biopsy specimen of control
rats compared to the counterparts of the experimental groups, the concentration of monocytes was in-
creased. The number of eosinophils and nuclear polymorphism was decreased under the influence of
metformin. In addition, metformin-induced neuropsychiatric abnormalities in rats, such as appetite
perversion and cannibalism. The more pronounced inflammatory response in the experimental group
indicates that further study of the drug's effect on the development of various neoplasms is necessary,

as this is an essential factor in the choice of the treatment strategy.

Bonpoc pa3Butus HOBoOOpa3oBaHUil sIBIs-
€TCSl OJIHUM U3 OCHOBHBIX B COBPEMEHHOW Me-
JMILIMHE, MOJIEKYJISIPHON OMOJOIMH M CMEKHBIX
C HUMHU O0nacTax HayK. BaxueWmmm sTarnom
Pa3BUTHSI OIyXOJIM SBJSIETCS €€ CIIOCOOHOCTh
WHAYLMPOBaTh W NOJJAEPKUBATH AHTMOICHE3.
ITokazaHo, 4To B OMyXoiau 00Opa3zyercs CoCynu-
CTasi C€Th, KOTOPAsl 3HAYUTEIBHO OTIINYAETCS OT
cocyzoB 310poBoii Tkanu [1]. Hanpumep, B npo-
TOKOBBIX aJI€HOKapLMHOMAaxX MOKEIYI04YHON
’KeJIe3bl HOBBIX COCY/IOB 00pa3yeTcsi Maslo, B HUX
MHOT'O CTPOMAaJIbHBIX y4YaCTKOB, B KOTOPBIX OT-
CYTCTBYIOT COCY/bl, a, K IPUMEPY, OILyXOJIU IO-
YEK BBICOKOAHTMOTEHHBI, CJIEA0BATEIBHO, B HUX
pa3BuTa IUIOTHasA cocyaucras ceTb [2]. Ceiiuac
HEOAHTHOTeHe3 B OMYXOJIAX OOIIENpU3HaH Of-
HOW u3 Haubosee 3HAYMMBIX CTaIuil Omyxoe-
BOM mporpeccuu, a ycuius (apmaxkoTepanuu
HaIpaBJEHbl HAa COBEPLICHCTBOBAHUE IIpenapa-
TOB — OJIOKaTOPOB POCTa COCYIUCTOTO 3HJIOTE-
nus [3, 4].

B nepBuuHBIN o4ar cocypl HE IPOPACTAOT,
IIOKa KJIETKH HI0TEJIHS HE IT0JIy4atoT OT OITyXOJIH
COOTBETCTBYIOLIUX CUTHAJIOB. CeKpeTupyemslii
KJIETKAMU OITyXOJIeH SHJOTENANbHBIA (aKTop
pocta cocynoB (VEGF) cBsi3biBaeTcsi co cBOUMU
penenTopaMu Ha MOBEPXHOCTH KJIETOK 3HIOTE-
JMsL COCYZIOB M 3aIlyCKaeT CUrHai mposngepa-
uuu AHAoTenuanbHbiX Kietok. Kpome VEGF
y4acTBYIOT U JPYTHE€ WIEHBI 3TOTO0 CEMENCTBA,
Harnpumep aneHTapHsiii pakrop pocra (PIGF),
a TaKk)Ke LUTOKUHBI (TpaHCPOpMUPYIOIIUN (ak-

top pocra [TGF-B], TpomOoumnTapHslii haktop
pocra [PDGF], a¢punsi, dhakrop pocra ¢hpudpo-
6mactoB [FGF], Ang-1 u -2) 1 UX COOTBETCTBYIO-
M€ PELENTOPbl U HHTUOUTOPHI [5, 6].
[Iponudepanust omyxoJaeBbIX KIETOK 3aIly-
CKAaeTCsl OHKOI'€HHBIMH CUTHAJaMH pOCTa, a TakK-
e JI0CTaTOYHON MeTabOoIuUeCKOM SHeprue s
OuoreHesa KJIETOYHBIX KOMIIOHEHTOB. B paxo-
BBIX KJIETKaX Hepenko HaOlromaercsi paccTpou-
CTBO, NIPUBOJAIIEE K YBEIUUYEHHUIO MOIVIOICHUS
[JTFOKO3bI M TIIUKOJIN3a, 00eCreYrBaomemMy Obl-
CTPYI0 U30UpaTEeNbHYIO MPONUdEpaLni0 UMEHHO
OIyXOJIEBBIX KJIETOK, TaK Ha3blBaeMoMy 3 dek-
Ty BapOypra. UyBCTBUTEIBHBIN K SHEPTUH MYTh
AMPK kaxeTcsi JOMUHUPYIOLIUM HaJl CTUMYJIU-
pytormmu poct 3¢pdexramu nmytu PI3K-AKT,
OTIPEJIEIIAIONIETO KJIETOYHbIE (DYHKIMOHAIbHbIC
ucxonpl. [ToaTomy mponudepanus He MPOUCXO-
JUT NIPU OTCYTCTBUU JOCTATOYHOI'O KOJIMYECTBA
IIUTATEJIbHBIX BELIECTB, SHEPTUU U KIETOYHBIX
CTpOMTENbHBIX O70KOB. CienoBaTenbHO, MaHU-
nynauus curHaneHeiM nyTéM AMPK, ¢opmu-
pyIOLIasi SHEPreTUUECKUNA CTPECC, MOXKET IIpe.-
CTaBIISATh COOOM TeparneBTUUECKYIO 11eJIb, TOTEH-
[IUAJIEHO MEePEeOoTpeeNIIONyl0 OHKOTeHHbIE (-
dextsl mytn PI3K-AKT-mTORCI1 [7, 8]. Kpome
TOTO, IOJ BO3JIEHCTBUEM OILYyXOJIM SHIOTEIHO-
IUTHI JTUM(PATUYECKUX COCYJIOB CIIOCOOCTBYIOT
Pa3BUTHIO KPOBEHOCHBIX COCYIOB B ATHX Opra-
HaX, o0ecrieynBasi KCTPABa3aLUI0 U KOJOHHU3a-
U0 PaKOBBIX KJIEeTOK [9, 10]. B kietkax ObicTpo
pacTyliell 3JI0KaueCTBEHHOH OIyXOJM YpOBEHb
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rukonu3a nouty B 200 pa3 Belle, YeEM B HOp-
MaJIbHBIX TKaHsAX. [Ipym 3TOM mmMkonu3 ocTaér-
Csl IPENOYTUTENLHBIM JaKe B YCIOBUSX, KOTAA
Kucnopon B u3ositke [11, 12].

TpaaUIMOHHO ISl ITTUKOIN3a TPUMEHSIOTCS
anTuanadbeTnueckue Ouryanuasl (perdopmuna
n OypopmHHa, BIUSIOUIME HA MPOJOKHUTEIb-
HOCTb JKM3HU M Pa3BUTHE CIOHTAaHHBIX U WH-
JTYLUPOBAHHBIX OMYXOJEH y KpPbIC M MBIIIEH.
Hcnonp3yemblil B HacToALEe BpeMsi METPOPMUH
BBI3bIBAET MEHBIIIE OCIOKHEHUN IO CPAaBHEHUIO
¢ Ipyrumu aHangoramu [13, 14].

[lepBuunass menp g00aBIICHHUsI TIperapa-
Ta — 3TO KOMIUIEKC | MUTOXOHIpPUATIBLHOW JbIXa-
TenbHOM 1ienu. [locie ero BHYTPUKIETOUHOTO
TpaHCIOpPTa B MEYEHH C MOMOIIBI0 OpraHuye-
CKHX KaTHOHHBIX TPAHCIIOPTEPOB (organic cation
transporter 1 — OCT1) meTdopMUH BBI3BIBAET
cnenuguueckoe HHTUOMpOBAaHUE KOMIUIEKCA
1 npIxaTenbHOW IeMU. DTO YHUKAJIBHOE CBOM-
CTBO Ipemnapara BbI3bIBAET YMEHbBIIIEHUE OKHC-
nenuss NADH, 4T0 NpuBOAUT B KOHEUHOM UTOTE
K cHwkeHHno npoaykuuu AT® n3 AJID n He-
opranudeckoro (ocdara, 4To, B CBOIO OUEPE/Ib,
aKTUBUpPYET ajeHo3uH(ocharkuHazy — AMPK
(AMP-activated proteinkinase), urparomuryto oc-
HOBHYIO pPOJIb B DHEPreTUYecKoM OajlaHce KIIeT-
k. Kpome TOro, CHI)KEHUE KOJIMYECTBA TIIFOKO-
36l MET(OPMUHOM OOYCIIOBJIIEHO €r0 CIIOCOOHO-
CTBIO MOAABIIATH NNIFOKOHEOTEHE3 B IEYEHH Yepe3
CUTHAJIBHBIA IIyTh OT NTEYEHOYHOW KMHAa3bl Bl —
LKB-1 (liverkinaseB1) [15, 16].

MetdopMuH moAaBiseT OJWH U3 CUTHAJb-
HBIX TYTEH, OTBETCTBEHHBINA 3a Mposudepanro
KJIETOK, TaK Ha3bIBaeMbIii mammalian target of
rapamicin complex-1 (mTORC-1), uro 06ycnos-
JMBAeT 3HAUYUTEIbHOE TOPMOXKEHHE Tposndepa-
MU KJIETOK [17], yMeHbIIICHHE YPOBHS IIUKJIMHA
D1, crumynsuuto p53/p21 ocu, cuHTe3a JKUPHBIX
KHUCJIOT, aHTHOTeHe3 1 BocnaieHue [18].

[lens paboOThI — BBIABUTH aHATOMO-MOP(}O-
JIOTHYECKUE 3aKOHOMEPHOCTU Pa3BUTHS Kaplu-
HOCApKOMBI y KpBIC P €CTECTBEHHOM €€ pas-
BUTHU U NPU IPUMEHEHUU METPOpPMHUHA.

OBBEKTbBI U METO/IbI
NCCIEJOBAHUU

OOBbeKTaMH HCCIIEOBAaHUS CIYXKHUIH KpPbI-
cel TuHUK Wistar — caMKu B Bo3pacTe 3 MecsIeB
Maccoit 150-200 r B moCcTIakTallMOHHOM MEepUO-
ne. Mccnenosanue nposoauau Ha 16 kpeicax. [1o
NPUHIMITY Tap-aHaJoroB ObUIM C(HOPMHUPOBAHBI
KOHTPOJIbHASI W ONBITHAsl TPYIIBI >KUBOTHBIX.
B BuBapuu MHcTUTYyTa LUTOJIOTMM U T€HETUKHU
CO PAH kpbicbl 00eux rpynn ObUTH 3apaKeHbI
capkomoii Walker-256 nmytém mHbekuuu B Oe-
JIPEHHYIO MBIIIITY B 03¢ 106 ki/rom. OmyxoseBas
KyneTypa Walker-256 siBisieTcst MOCTOSHHO MO
JepKUBAEMON KyIbTypOH in Vivo, B pa3BUTUHU
KOTOPOM MCKJIIOYEHO BIMSHUE OHKOI'€HHBIX BU-
pycoB. Kpeicam ONbITHON IpyIIIbl 1OIOIHUTEIb-
HO TpuUMeHsuM MeTGopMuH B no3e 30 mr/ro.
€KETHEBHO BMECTE C BOJOM.

['ncTonornueckue uccienoBaHus MPOBOAU-
v Ha 10, 14 u 21-i1 1HM ¢ MOMEHTa 3apa)KeHusl,
LIUTOJIOTMYECKUE U T€eMATOJIOrMUECKHUE HCCIIEN0-
BaHUs — Ha 14-i1 u 21-i 1HU ¢ MOMEHTa 3apa-
eHus. 1 npoBeneHns: TuCTOI0rM4eCcKOro uc-
CJIEZIOBAHMSI OTOMPAIIU KyCOUKH MOPaXEHHOH Oe-
JIPEHHOW MBIIIIBI C BHEMIHUX €€ rpanull. [locne
3aBepiueHus guxcanuu B 10%-m pactBope dop-
MaJIiHa OCYIIECTBJSUIM IMPOMBIBKY Marepuasa
B T€YEHHUE 3 CyTOK B IPOTOYHOW BOJE C IOCIe-
JTYIOLTMM 00€3BOKMBAaHHEM B 3TaHOJIE BO3pacTa-
IOILIEN KPEMOCTH, 3TAHOJIBbHO-KCHIIOIBHON CMECH
U KCWJIOJE, 3aJHMBKY B MHapa)uHOBO-BOCKOBBIC
OJIOKM M M3TOTOBJIEHUE CPE30B C MOCIEIYIONICH
KCHJIONIbHO-3TaHOJIBHO-BOAHOHN Aenapadunusza-
nueil. OKpacKy Cpe30B NMPOU3BOIMIM IeéMaToK-
CUJIMH-203UHOM.

3abop marepuana sl HUTOIOTUYECKOTO UC-
CIIEIOBAHMS OCYILECTBISUIM HMHBEKIIMOHHBIMU
urmamu 28G npu nomoinu mmpuia. OKpacky
Maska mnposoawin 10 Pomanosckomy-I'nmse
U HCCIENOBAIM IOJ CBETOBBIM MHUKPOCKOIIOM
C MIMMEPCHOHHO-MACIISIHBIM 00bEKTHBOM.

B mpomecce wu3yueHus: HOBOOOpa3oBaHUS
BU3YyaJIbHO KOHTPOJUPOBAIM KIMHUYECKOE CO-
CTOSIHUE U MOBEJECHUECKHUE PEAKLIUU KPBIC.

Craructuueckyro 00pabOTKy pe3ysbTaToB
uccienoBanus nposoauan Ha [I9BM B nporpam-
me Microsoft Office Excel 2007. Onucarenbhyo
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CTaTUCTUKY HEMpPEpBIBHBIX BEIMYMH (reMaro-
JIOTUYECKUE M IUTOJIOTMYECKHE IOKa3aTeln)
MPOM3BOAMIN BBIYMCIEHHEM Meauansl (Me;
BCTPOCHHAs (DYHKIUS MpOrpammbl); €€ craTH-
CTHUYECKOH omuoOKu (me; Mpou3BeAeHHE OLINO-
KM CpeJHEel W 4YacTHOrO OT MU Ha YIBOEHHOE
YHCIIO BBIOOPKH); MHTEPKBApTUIIHLHOTO pa3Maxa
(IQR; pa3HOCTB TPETHETO U MEPBOTO KBApTHIIEH
(BcTpoeHHbIE (YHKIHMHU IPOrpaMMbl)) U KO3(-
¢unmenta Bapuanuu (Cv, %; yacTHOE OT CTaH-
JApPTHOTO OTKJIOHEHUs Ha cpelaHee apupMmeTH-
YecKoe B MpoIeHTax). JloCTOBEpHOCTh OTIMYMIA
nposepsiach no U-kputeputo MaHHa-YUTHH-
YunkokcoHa. «Smmkn ¢ ycaMm» IOCTPOEHBI
B Excel mytém amanrtanuu 6upxkeBoi auarpam-
Mbl. OnucaTeNnbHy0 CTaTUCTUKY KaueCTBEHHBIX
BEJIMYUH (ITOJIOTMYECKHUE I10KA3aTeNd) IpPOBO-
JWIA BBIYMCIIEHUEM [0 YCIIEXOB (p; YacTHOE
YHuCa yCIeXOB Ha YWCIO BBIOOPKH), €€ CTaTH-
CTHYECKOH omuOKu (op™; KOPeHb YaCTHOTO MPO-
W3BEJICHUS JI0JIM YCIIEXOB U JOJH HEYCIIEXOB Ha
YUCII0 BEIOOPKH). JIOCTOBEPHOCTH OTIMYHMA MTPO-
BEPSUIM TOYHBIM KpuTepueM duiepa.

PE3YJBTATHI HCCJIEJTOBAHUN U X
OBCY/XJIEHUE

VY 3apa€HHBIX KPbIC KOHTPOIBHOM TPYTIIHI
U [pU IPUMEHEHUU MeT(HOpMHUHA HM3MEHSUINCH
reMaToJIOTHYeCKHe TIoKa3aTenu KpoBu (Tadi. 1).
Ha 14-e u 21-e cyTKH y KpbIC, IOJIBEpraBLINXCS
JNeicTBUI0 MeTQOpPMHHA, MEAMaHa KOHIIEHTpa-
IIUW SPUTPOLMTOB ObLIa BhITIE Ha 36,90 (P<0,05)
u 66,90 % (P<0,05) coOTBEeTCTBEHHO, YEM Y aHa-
JIOTOB, HE TOJABEpPraBIIMXCS BO3AeHcTBUIO. Ha
3aBepUIAIOIIeM J3Tare HUCCIEIOBAaHUSA STOT IO-
Ka3aresb CTAaHOBUTCS HM)KE HOPMBI Kak 0e3 J1eii-
CTBUS, TaK U MOJ AecTBHEM MeT(HOpPMHUHA.

B onbITHOI rpynne MeauaHa KOHIIGHTPAuU
remornioonHa Obuta Beime Ha 21,68 (P<0,05)
u 68,28% (P<0,05) cooTBeTCTBEHHO, YeM Yy aHa-
7oroB u3 KoHTposst. Takum oOpa3oM, mon Jei-
CTBUEM MeT(HOPMHUHA YBEIMYUBAETCS KOHIICH-
Tpaius reMoriobnHa KpoBu. B ycrnoBusix, korma
KOHLIEHTPAILHsI SPUTPOLUTOB KPOBU U TEMOITIO-
OMHA B KPOBU YBEITHUYMBAETCSA, MOXKHO CJIENaTh
BBIBOJ, O TOM, YTO TOKCHYECKHE TMPOSIBICHUS

OITyXOJIH, KOTOPbIE MOT'YT BO3HHMKATh M3-3a Macc-
s dexra, CHIKAIOTCS.

KonmuuectBo  nelikonuToB, JIUMQOLUTOB
U MOHOUMUTOB Ha 14-e m 21-e CyTKH y KpBHIC,
MOJIBEPraBIIUXCs JEHCTBUIO MET(OpPMHUHA, yBe-
au4uBaeTcsa. MeauaHa KOHUEHTpauuu JIEHKO-
uutoB Obwia Beie Ha 56,07 (P<0,05) u 218,19
% (P<0,05) coorBeTcTBEHHO, TUM(OIIUTOB — Ha
121,12 (P<0,05) u 256,89 (P<0,05), moHo1m-
ToB — Ha 8,77 1 46,81 % (P<0,05), uem y anaso-
TOB U3 KOHTPOJIA (CM. Taoi. 1).

Ha 14-e cyTku nccnenoBanuil y KpsIc, IO~
BEpraBIIUXCs EHCTBUIO MeT(HOpMUHA, MEAHAHA
KOHIIGHTpAIMX TPaHYJIOLUTOB Obljla BBIIIE Ha
26,75 (P<0,05), a na 21-e — nuxe Ha 20,45 %
(P<0,05), uem y ananoroB u3 KOHTpois. Takum
obOpasom, o AeiicTBueM MetdopmuHa Ha 14-e
CYTKH YBEJINYMBAECTCs, a HAa 21-e — ymeHpIaeTcs
KOJIMYECTBO I'PAaHYJOLUTOB KPOBH. DTO CBUJIE-
TEJIbCTBYET O HEOAHOPOAHOM BIUSHUU Ipena-
para Ha MaKpOMNOIMYJSLHUIO TPaHYJIOLMUTOB (CM.
Tadim. 1).

Ha 14-e u 21-e cyTkn y Kppic, noaBepras-
IMXCS ACMCTBUIO METQOPMHHA, MEAHAHA KOH-
LIEHTpalud TPoMOOIMTOB ObuTa HMkE Ha 86,05
(P<0,05) u 64,71 % (P<0,05) cooTBeTCTBEHHO,
YeM y aHaJoroB uU3 KOHTpojs. CrenoBaTenbHoO,
oJ JeiicTBUEM MeT(POpMUHA MPAKTUYECKH HE
WU3MEHSAETCA KOJIMYECTBO TPOMOOILIUTOB KPOBH.
OpnHako BapuaOebHOCTH ATOrO MoKa3aTens 6e3
neicTBus MeT(OpPMUHA 3HAUYUTENBHO BBIIIE. JTO
CBUJETENIBCTBYET O AMCCEMHHALIUU TOKa3aTess
I0J1 BO3JIEHCTBUEM OIYXOJIH, HA KOTOPYIO aKTHB-
HO BO3JEHCTBYeT MET()OPMHH, NpPEIOTBpaIast
PE3KYI0 TOTUXOTOMHIO TTOMYJISAIUH (CM. Tao. 1).

VY KpBIC ONBITHON ¥ KOHTPOJIBHOW TPYIIIT U3-
MEHSJIUCh LUTOJIOTHYECKUE IOKA3aTeNd KPOBU
(Tabn. 2). Ha 14-e cyTKu y ONBITHBIX KPbIC ME/IU-
aHa KOJIM4YeCTBa Y03MHO(UIIOB B Ma3ke OuonTara
HE UMeNa OTIMYUNA OT KUBOTHBIX U3 KOHTPOJIS.
Ha 21-e cyTku y ONBITHBIX KPBIC MEIHAHA KOJIM-
YyecTBa H03MHO(UIOB B Ma3ke OuonTara Obuia
Huxe Ha 33,33 %, 4eM y )KUBOTHBIX U3 KOHTPOJISL.
Takum o00pa3oM, KOHLEHTpalMs 303WHOPUIOB
B OuonTare >KMBOTHBIX C MPUBUTON CapKOMOM
B KOHTPOJIHOM I'pyII€ 10 CPAaBHEHUIO C OIIbIT-
HBIMH KpBICAMU IPU BO3IEUCTBUU MET()OpPMHUHA
YBEJIMYUBACTCSI.
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Tabnuya 1
H3MeHeHNe reMaToJIOrMYeCKUX MoKa3aTesieil y KpbIc Mo Bo3aelicTBHEM MeT(hOpMHHA
Changes in haematological parameters in rats exposed to metformin
I'pynna 14-e cyTku 21-e cyTku
Mezme | 1R | cv% Mezme | 10R | Cv,%
OpurpouuTtsl, 10'%/11 (Hopma 5,6-7,89)
KontponbsHas 4.20+0,43 0,20 8,45 2,18+0,46 0,38 15,89
OrnbITHAs 5,75+0,27* 0,20 3,72 3,64+0,54* 0,49 11,86
Temozcnobun, 10°/n (nopma 120-150)
Konrponbhas 42,50+4,69 3,00 8,70 41,40+5,90 3,74 11,51
OnbITHAS 179,00+12,06* 11,50 5,35 73,50+9,10% 6,50 9,68
Jletixorutst, 10°/1 (HOpMa 2,9—15,3)
Konrponbsnas 53,50+3,69 2,50 5,55 29,20+5,70 2,70 14,59
OmnbITHAS 83,50+11,33* 13,00 10,95 93,10+4,20%* 3,35 3,60
Jumepoyumer, 10°/n (nopma 2,6-13,5)
KoHTtposnbHast 25,10+7,59 9,00 23,86 14,15+£37,35 15,48 105,21
OnbITHAS 55,50+11,53* 10,50 17,04 50,50+6,71%* 3,50 11,15
Monoyumuwt, 10°/n (nopma 0-0,5)
KonTtposnbHast 2,85+0,67 0,80 18,46 2,35+0,37 0,25 12,27
OmnpiTHAS 3,10+0,51 0,25 13,17 3,45+0,47* 0,30 11,00
Ipanynoyumet, 10°/n (nopma 0,4-3,3)
KouTtposnbHast 19,25+1,53 1,75 6,45 55,50+11,35 10,50 16,17
OmnbITHAs 24,40+5,28%* 3,95 16,65 44,1544,65 4,80 8,29
Tpomboyumei, 10°/1 (nopma 100—1600)
KouTtposnbHast 1384,00+£1762,77 668,00 43,95 1351,50+2014,27 502,00 47,24
OnbITHAS 193,00+24,81%* 7,50 5,16 477,00+£109,41%* 48,00 9,07
Ipumeuanue. 3neck u nanee: *P<0,05; **P<0,01
Tabnuya 2
MN3meHeHne HMTOJIOrHYECKHX NTOKA3aTe/ el Y KPbIC
Changes in cytological parameters in rats
I'pynna 14-e cyTku 21-e cyTku
Metme | 1R | cv% Me+me | 10R | Cv,%
Dosunoghunst, wim.
KouTtposnbHast 1,00+0,63 0,25 40,00 1,50+0,72 1,00 38,49
OrnbITHAS 1,00+0,63 0,25 66,67 1,00+0,63 0,25 66,67
HOoeprolii nonumopgusm, wim.
KonTposbHas 4,50+2,14 1,75 40,18 4,50+1,20 1,25 20,16
OmnpiTHAS 3,50+1,20 1,25 29,46 3,50+£2,14 1,75 45,54
Monoyumet, wm.
Konrponbhas 2,50+1,62 1,50 51,64 3,00+0,63 0,25 18,18
OnbITHAS 2,50+1,20 1,25 34,82 4,00+1,02 0,50 20,41

VY ONBITHBIX KPbIC MEIUaHa YacTOTHI siep-
HOrO monuMopdu3Ma B Ma3Kke Ouomrara U Ha
14-e, u Ha 21-e cyTku ObLTa HIDKE Ha 22,22 %,
YeM y aHaJoroB U3 KOHTpousisi. Takum oOpaszom,

1oj AeWCTBUEM MET(POPMHUHA TOHMKAETCA SAep-
HBII TOMUMOp(U3M B Ma3Ke OHonTara.

Ha 14-e cyTku y OIBITHBIX KpBIC ME€AMaHa
KOJIMYECTBA MOHOLIUTOB B Maske Ouornrara He

MMeJIa OTVIMYMM OT KUBOTHBIX M3 KOHTpoJisa. Ha
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21-e CyTKH y ONBITHBIX KpPBIC MeAMaHa KOJu4de-
CTBa MOHOLIUTOB B Ma3ke OuonTara OblLia BbIIIE
Ha 33,33 %, 4eM KOHTPOJBHBIX. DTO SBIICHHUE
KOppENUpyeT ¢ JaHHBIMU 110 MOHOLIUTAM KPOBH.

[Ipu npumeHneHuun meThopMUHA Yy KpBIC
C TPUBUTHIMH CApKOMaMHU HU3MEHSIach 3TOJO-
rust (tabn. 3). [lox neiicTBuem mpemapara aHe-
MUYHOCTb, T€MaTypHsi U BCKPBITUE OIMyXOJei
HaOIOAUCh B 2 pa3a yalle, 4YeM y JKUBOTHBIX

W3 KOHTPOJS, ATakChs, KaHHUOAIN3M U W3Bpa-
IICHUE alNIeTUTa PETUCTPUPOBAIHCH Y ONBITHBIX
»*uBOTHBIX B 38,00; 38,00 (P<0,01) u 63,00 %
(P<0,01) cnyuaeB, B TO BpeMsi Kak y KOHTPOJIb-
HBIX KMBOTHBIX JTHX SIBICHUH HE HaOIOmaiH
(Tabm. 3). Takum oOpa3oM, Moa ACHUCTBUEM MET-
(¢hopMuHa HaOMIOAAIOTCS PE3KO BbIPAKEHHBIE
HEPBHO-TICUXWYECKUE OTKIIOHEHUS Y TIOHOTIBIT-
HBIX )KHBOTHBIX.

Tabnuya 3

ITO/10THsl AKUBOTHBIX BO BpeMs IKCIIEPUMEHTa
Ethology of animals during the experiment

IToxazarens Kontponbsnas (pxop*) OmnsiTHas (p+op™)
AHEMHYHOCTH 0,50+0,18 1,00£0,00
Araxcus 0,01+0,04 0,18+0,17
T'emarypus 0,13+0,12 0,25+0,17
Kannunbanusm 0,00+0,00 0,38+0,17**
W3Bpamienue anmernTa 0,00+0,00 0,63+0,17**
BcxkpoiTue onyxoneit 0,50+0,18 1,00+0,00

BbIBO/IbI

1. Tlox nmelictBHeM MeTQOpPMHHA Y KpBIC
¢ npuBHTOM capkoMoii Walker peructpupoBaim
a0CONIOTHBIE JIEHKOLIUTO3 U SPUTPOLIMTO3 C BBI-
PaXXEHHOU T'MITIOXPOMHON aHEMHEH.

2. B Ouonrare >KMBOTHBIX C IIPUBUTOMN cap-
koMot Walker mpu npumenenun metrdopmu-

Ha YBEIMYMBAETCA KOHLEHTpALMs MOHOLUTOB,
YMEHBIIIAETCSI KOJUYECTBO H03MHO(PUIOB U TIO0-
HIDKAETCS SIIPEHBIN MOTMMOpP(U3M.

3. MerdopMHUH UHAYLUPYET HEPBHO-TICUXH-
YECKHUE OTKJIOHEHUS Yy KpbIC, TAKHE KaK M3Bpa-
LICHUE alleTUTa U KAHHUOATU3M.
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XPOMOCOMHBIE MYTALIUA Y BBICOKOITPOAYKTHUBHbBIX
roJMTUHCKHUX KOPOB

J.B. CamcoHOB, aciupaHT
C.I'. KysmnkoBa, 10KTOp 6MOJIOrH4eCcKuX HayK Knrouesvie cnoea: roamTuHcKast
B.A. Anapeesa, aciupaHT nopoaa CKOTa, TIHINOIJIOHINS,
J.A. AnekcanapoBa, MaruicTpaHT THNEPILVIONANSA, TOJUILIOHINS,

HoBocudupckuii rocyiapcTBeHHbIN arpapHblii YHMBeEpCH- AHEYNJIOMIMS, XPOMOCOMHBIE My~

tet, HoBocuoupck, Poccust Tauuu
E-mail: samdim2011@mail.ru

Pedepar. Hznooxcenvl pesynvmamol uccied06aHuii cOMamuiecKoil XpoMocoOMHOU HecCmaoub-
HOCIMU: AHEYNIOUOUU U NOJTUNTIOUOUU — 8 KIIEMKAX KPO8U GbICOKONPOOYKMUGHDBIX 20TUIMUH-
CKux Kopoe ¢ npooykmuenocmuio cevtuie 9000 ke. Hccneoosanun nposeoenvt 6 OAO «Bazanoso»
Ilpomvrunennosckozo paitona Kemepoeckoit obnacmu na nonynayuu 20nuWMUHCKUX KOPO8.
Iloozomoeka npoo6 npoeoounace no memody P. Moorhead u coaemopoe, a ux okpawiueanue — no
Pomanoeckomy-I'umze. B zpynne u3 30 300posvix scueomnuix ov110 uzyueno 6068 memagaznvix
naacmunok. Iloocuem aneynnououu npouszeoouncsa coznacuo memoouke H.I1. bouxkoea u coas-
mopos. B paiione codeprcanun u pazeedenus ckoma ovlna npoaHAIUIUPOSAHA IKONOUUECKAS
oocmanoexa. Hccnedosanus nouewl, KOpmos, op2aHoé u MKaHeil y celbCKOX03AUCMBEHHBIX HCU-
GOMHBIX PA3HBIX 6UO08 NOOMEeEPHcOalom mom haxm, umo na meppumopuu 3anaonou Cudupu
OMCYMCMEYIOM 3A2PA3HEHUS MANCEIBIMU MEMANIAMU U XUMUYECKUMU 3AZPAIHUMENAMU U UX
YposeHb Haxooumcsa 6 npeodenax canumapuvix nHopm. Iloamomy IKonozuyeckyo o6Cmanosxy
6 paiioHe ucciedoeanusn ciedyem cuumams onazononyunoiu. Iloxazano, umo 6 u3yuenHoil 6bvi-
oopke wacmoma nonunaououu cocmasuna 0,59%, ypoeenv mempaniououu, mpuniouduu u 2eK-
cannououu — 0,33; 0,18 u 0,06 coomeemcmeenno, wacmoma ucmunoi 2zunoniououu — 0,73, Ko-
auuecmeo Ounnouonvix knemoxk — 84,7%. Ilonyuennvie oannvie MONCHO NPeOCAPUMENbHO NPU-
MeHAmb 6 Kauecmee HOPMAIbHBIX 3HAYEHUIl, 4 MAaKce UCNOIb306amb NPU OUEHKe UHmePbepa
HCUBOMIHBIX.

CHROMOSOMAL MUTATIONS IN HIGH-YIELD HOLSTEIN COWS

D.V. Samsonov, PhD Student

S.G. Kulikova, PhD Student

V.A. Andreeva, PhD Student
D.A. Aleksandrova, Master’s student

Novosibirsk State Agrarian University, Novosibirsk, Russia

Keywords: Holstein cattle, hypoploidy, hyperdiploid, polyploidy, aneuploidy, chromosomal mutations

Abstract. The results of the research of somatic chromosomal instability: aneuploidy and polyploidy
in the blood cells of high-yield Holstein cows with the productivity of more than 9000 kg have been
presented in the article. The research was conducted in JSC Vaganovo, Promyshlennovsky District,
Kemerovo Region on the population of Holstein cows. Sample preparation was carried out accord-
ing to P. Moorhead et al. Samples were stained using the Romanowsky-Giemsa method. The authors
studied 6068 metaphase plates in a group of 30 healthy animals. Aneuploidy was counted according
to the practice of N.P. Bochkov et al. The authors also analysed the ecological situation in the area
of keeping and breeding cattle. Studies of soil, fodder, organs and tissues in farm animals of different
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species confirm that heavy metal and chemical pollutants are not contaminated in Western Siberia,
and their levels are within sanitary norms. Therefore, the ecological situation in the study area should
be considered safe. The study shows that the frequency of polyploidy was 0.59% in the studied sam-
ple. Tetraploidy, triploidy, and hexaploidy rates were 0.33; 0.18 and 0.06, respectively, the frequency
of true hypoploidy was 0.73, and the number of diploid cells was 84.7%. The data obtained can be
tentatively applied as average values and can also be used to evaluate the interior of the animals.

Comarnueckasi XpOMOCOMHasi HeCTaOWIIb-
HOCTb — PE€3YJIbTaT CIy4allHOrO0 MyTareHes3a WiH
HapyLICHUs JEJICHUS B COMaTHMYECKHX KJIETKax
B IpoliecCcE€ >KU3HU opraHusma. /lanHoe nwuro-
TEHETUYECKOE SIBJIEHHE JOBOJBHO paclpocTpa-
HEHO U B HEOOJBIIUX pa3Mepax MPUCYTCTBYET
MIPAKTUYECKH B TIOOOM OpraHu3Me, He NpeJICTaB-
15151 yrpo3bl. [1o naHHbIM IMTEpATyphl, €€ MOKHO
OOBACHUTH U KaK YacCTh Mpoliecca yCHICHHS Kie-
TOYHOTO METabO0JIM3Ma y JKUBOTHBIX C BBICOKOM
MIPOILYKTUBHOCTBIO, & CIIEI0BATENIbHO, O0JIee BbI-
COKHMMH TI0Ka3aTeIsiMU KpOBH, OOMEHa BEIIeCTB
[1]. [loBOJIBHO peKO BBICOKOE COAEpPKAHUE IO-
JIMIUIOUHBIX KJIETOK BCTPEYAETCS Y NOTOMCTBA
3JIOPOBBIX JKHUBOTHBIX, YTO MOXET OBbITH 00Y-
CJIOBJIEHO BBICOKOW MHIMBHUAYaJbHON M3MEHYU-
BOCTbIO, HO YaIlle 3TO CIJIEACTBUE KaKOTro-au0o
HEraTUBHOT'O BO3JEHCTBUS B POLIECCE PA3BUTHS
OpraHM3Ma WIN JIeHCTBUE T€HETUYECKOTO IPy3a,
NIEPEJAaHHOTO POAUTEIAMM [2].

s kakzoro BUAA CENbCKOX03IMCTBEHHBIX
YKUBOTHBIX CYLIECTBYIOT HOPMAJIbHBIE 3HAYCHMUSI,
B IIpeieax KOTOPBIX COMaTHYECKas XpOMOCOM-
Hasi HECTaOWJIBHOCTh HE BIMSET Ha MOKa3aTesu
310pOBbs )KMBOTHOTO [1, 3].

BbicOoKkO€ KOIMYECTBO MOJIMIIOUIHBIX KIle-
TOK B OpraHU3Me MOXET OBbITh CJI€ZICTBUEM I1ATO-
JIOTUYECKOTO COCTOSIHUS, BBI3BAHHOIO Pa3HBIMU
NPUYMHAMU — HalpUMeEp, FKOJIOTHYeCKoi o0cTa-
HOBKOW. VI3MEHEHMs B KapUOTHUIIE JOCTaTOYHO
4acTO MOTYT BbI3bIBaThb XMMHMUYECKHE 3arps3HU-
TEJH, TOBBIIIEHHBIN PaJUalMOHHBII U JIEKTPO-
MarHuTHBIN (POH, HAKOIIJICHUE TSKENIbIX MeTal-
JI0B B opranusme [4-7].

[ToMMMO XMMMUYECKHX 3arpsi3HUTENEH, Cy-
IIECTBYET OOJBIIOE KOJUYECTBO MYyTareHHbBIX
(akTOpOB OHOJIOTUYECKOTO TMPOUCXOKICHHUS —
9TO OaKTepUH U BUPYCHI, BHEIPSIONIUE B PE3YIb-
TaTe CBOEH JKU3HENCATEIBHOCTH YYXXEPOIHBIE
JHK B knerku. MyTareHHbIMH CBOWCTBaMH 00-
Jalal0T TakXKe MapasuThl, popMupyloIue B op-

raHu3Me yaoOHoe ansi ceds >KU3HEHHOEe Mpo-
CTpaHcTBO. Jlaxke BeTepUHApHBIE INPOLEAYPHI,
TaKM€ KaK BaKIMHUPOBAHWE U JICYCHHE AHTH-
OMOTHKAaMH, MOTYT MOBJHATH Ha F€HETUYECKUN
anmapar [8—11].

IToaTOMy B HacTos1IEE BPEMSI B CENBCKOM XO-
351lICTBE BHEAPSAIOTCS METO/BI LINTOTEHETUYECKO-
r'0 KOHTPOJIsl, O3BOJISIFOIME BBISBIIATH U BHIOpa-
KOBBIBaTh OOJIBHBIX JKMBOTHBIX. [lomnepkanue
LUTOT€HETUYECKOM YUCTOTBHI CTaJa — OAHA U3
3a/lad COBPEMEHHOIO celiekuuoHepa [3, 5, 7,
9, 12-15]. OnHako B nuTEpaType BCTpedaercs
Majo JaHHBIX O CBSI3U COMAaTHYECKOH XpOMO-
COMHOH HECTAOMJIBHOCTH C NPOAYKTUBHOCTBIO
KUBOTHBIX [1, 2, §].

B Hacrosdmee BpeMs Ha TEppUTOpPUU
3anagHoit Cubupu NpPOBOAATCS IUTOTEHETHYE-
CKHE uccienoBanus ceuHer nopox CM-1, keme-
POBCKOH, JIaHZApac; OBELl POMAaHOBCKOM IOPOJIBI;
SKOB; 4YEpPHO-NECTPOM, a TaKKE CHUMMEHTalb-
CKOM, SIKYyTCKOM, CEpOM YKPaMHCKOH, KpacHOU
cTenHoil mopox ckora [1, 4-9, 13, 14, 16-23].

Ilenp HamMX HCCIEIOBaHUM — YCTaHOBUTH
4acTOTy II0Ka3aTeseil cCOoMaTHYECKOW XpOMOCOM-
HOW HECTAOMJIBHOCTH Y BBICOKOIPOAYKTHBHBIX
KOPOB I'OJILITUHCKOM MTOPO/IbI B HOPMAJIbHON KO-
JIOTMYECKOM 0OCTaHOBKE.

OBBEKTBI U METO/IbI
NCCIEJOBAHUH

HccnenoBanus MpoBEACHBI HA MOMYJISIUA
3JIOPOBBIX BBICOKONPOAYKTUBHBIX KOPOB TOJ-
IITUHCKOM IIOPOJIBI NIEPBOM JIAKTALUU C IPOAYK-
TUBHOCTHIO cBbITIe 9000 KT, pazBogumoii B OAO
«BaranoBo» Kemeposckoii obnactu. 3abop
KpOBH JJIs1 J1a0OpaTOPHBIX ITUTOTEHETHYECKUX
WCCIIC/IOBAaHUN TIPOBOAWIM M3 SIPEMHON BEHBI
B CTEpWJIbHBIE NMPOOMPKU C PACTBOPOM TelapH-
Ha. B rpynne n3 30 ;xMBOTHBIX ObLIO HCCIIEI0Ba-
HO 6068 MeTada3HBIX TUIACTUHOK MO MeToay P.
Moorhead et al. [24]. [Toncuér meTada3HbIX 1a-
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CTUHOK TTPOU3BOJIUJICS TP KMMEPCHOHHOM yBe-
JUYEHUU MUKpOcKomna. YacTora MOIUIUIONIUN
(TpUIUIONAOB, TETPAIIOUIOB, TEKCAIUIOUIOB)
onpenesuiack 1o 200 kimerkam. YacTtoTy HCTUH-
HOM aHeyrionanu Ha 100 KJIeTOK pacCUMThIBAIU
M0 KOJMYECTBY THUINEPIUIONIOB, TOMHOKEHHOMY
Ha J1Ba. AHANIW3 aHEYTUIOWIUU OBLT BBIOJTHEH
no metoauke H.I1. boukoBa u coaBTropoB [25].
VCTaHOBIIEHO KOJIWYECTBO AUINIOMIHBIX KJIETOK
C TICJIBIO OTPEACIICHNUs] IUTOTEHETUYECKON CTa-
OMJILHOCTH KUBOTHBIX.

UccnenoBannsa 3KOIOrMYECKOl 0O0CTaHOBKHA
B paiioHEe COACPKAHUS U Pa3BEIICHUS )KUBOTHBIX
MOKa3aJIi OTCYTCTBHE 3arps3HEHUUN TKEITBIMHU
MeTaadaMd U HUHBIMA XUMHUYECKHUMH U OHOJIO-
TUYECKUMHU 3arpsI3HUTEIISIMH, T.€. )KUBOTHBIE CO-
JEPKaJIUCh B paioHE C OIarompusiTHON IKOJIOTH-
yecKkoi o0cTtaroBkoit [9,10].

Pesynpratel mcciemnoBanuii oOpabaThIBaIn
CTaTUCTUYECKH C HCIIOJIb30BAaHUEM CTaHIAPT-
HbIX iporpamMm MS Excel u Statistica 8.

PE3YJbTATHI HCCJIEJOBAHUN U X
OBCYXJIEHUE

st onipenenieHusI KaU€CTBEHHBIX U KOJIHUYe-
CTBEHHBIX MPU3HAKOB Y CEJIbCKOXO3SIICTBEHHBIX
YKUBOTHBIX BaXHBIM MOMEHTOM SIBJISIETCS M3yYe-
HUE YCIIOBUH CpeJlbl UX COACpXKaHUs U pa3Beje-
Hus. 3A0 «BaraHoBoy, Ha TEPPUTOPUH KOTOPOTO
HAXOJWJIUCh )KMBOTHBIC, MPUHAIICKHUT K IKOJIO-
THYECKH YnCcTOi 30He. [1o maHHBIM TUTEpaTypHI,
XUMHUYECKHEe U OHOJIOTMYecKHe 3arpsa3HUTEeNH,

a TaKXe TSHKEJbIe METAJUIBl HAXOSATCS B Tpee-
JaX HOpMaJIbHBIX 3Ha4eHui [9, 10, 27].

B nporiecce nccnenoBanus nokasarenen mno-
JUTUIOUIMA OBLIO YCTAHOBIIEHO, YTO OOIIee CO-
Jep>KaHUE TOJMUTUIOUIHBIX KJIETOK COCTaBIISET
Menee mporeHTa — 0,59%. beimu oOHapyskeHbI
TPHUILIOUIBI, TETPAIUIOWbI, TeKCa- U OKTOILIO-
uapel. Yucno terpammonsioB B 1,8 pasa npeBoc-
XOAWJIO KOJUYECTBO TPUIUIOUIHBIX KJIETOK U B
5 pa3 — rekcnanouHbIX. beino BeisiBieHo 14,1%
TUMOIJIOUIHBIX (QaHEYIUIOUIAHBIX) KIeTok U 0,36
% TruUnepryionIHbIX KJIETOK. YMCI0 HCTUHHOM
aHEYTUIOUINH COCTaBmiIo MeHee 1%.

Bonpiioe KommdecTBO aHEYITOMAHBIX Kile-
TOK W 3HAUUTETBHOE WX TPEBOCXOJCTBO HAa
TUTIEPIUIOUTHBIMH MOYKHO OOBSICHUTH METOJIU-
KO TPUTOTOBJICHUS TPETMapaToB U3 XPOMOCOM.
Hepacxoxxaenne XpoMocoM B IHMKJIaX MHTO3a
U Melo3a SIBISETCS OCHOBHOM MPUYMHON BO3-
HUKHOBEHHS aHeyruionauu. lloatomy komnde-
CTBO THUIEPIIONIHBIX KJIETOK OJKHO COOTBET-
CTBOBAaTh YMCITY THUIIOTUIOMIHBIX, T.K. €CIH OJHA
JIOUEpHSIS KJIETKa TOJNyYHia JTOTIOTHUTEIHHYO
XpPOMOCOMY, TO JIpyTras JOYEpHssl KJIeTKa JTOJDK-
Ha e€ yrpatuTh. CienoBaTebHO, KPUTEPUEM HC-
TUHHOW aHEYIUIOMJIUU CJIEYeT CUYUTATh YHCIIO
TUTIEPIUIONIHBIX KJIETOK, YMHO)KCHHOE Ha JBa
[25].

OO0111€€ KOIMYECTBO IUIIOMIHBIX KIETOK —
MOKa3aressl IUTOTCHETHIECKOM CTAaOMIBHOCTH —
coctaBmwio 84,7% (tabnuia).

Tabnuya
YacroTa (opM MOJHIIOHTHH H AHEYIVIOWINHN Y BHICOKOMPOTYKTHBHBIX FOJIITHHCKHX KOPOB
Frequency of polyploidy and aneuploidy forms in high producing Holstein cows
TToka3zarenn Yucno meradas, n Yactora, % lim
TpuruionHbIe KIETKH 6000 0,181+0,054 0-3
TerpartoniHeie KICTKA 6000 0,329+0,073 0-3
I'excannonIHbBIC KICTKU 6000 0,065+0,032 0-1
OKTOILJIOUIHEIC KIIETKH 6000 0,016+0,016 0-1
OO011as MoNMILIONIHOCTE 6000 0,590+0,098 0-3
Amneymunonnus (pacdéTHast) 3000 14,100+0,780 12-16
AmHeyrutonnus (ACTHHHAS) 3000 0,733+0,128 0-1
lunepnnonaus 3000 0,366+0,190 0-1
Tunonnonaus 3000 13,733+0,10 12-16
JluriongHbIe KIETKU 6000 84,700+0,500 80-86
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[TomyyeHnnbie naHHBIE TTOKA3bIBAIOT, YTO
KOJIMYECTBO TOJHUIUIONIHBIX U AaHEYIUJIOUIHBIX
KJIETOK cocTaBisieT MeHee 1% M COOTBETCTBYET
CpPEIHUM 3HAYCHUSM IO JaHHBIM JINTEPATYPHI.
Yactora mumiaougHoctd — 84,7%. JKuBoTHBIE
C BBICOKOU MPOTYKTUBHOCTHIO HUMEIOT HOPMAaJTh-
HBIE KaPUOTUITNYECKHE TTOKA3aTEIIN, YTO, HECMO-
TPsL HA WX BBICOKOE (DU3MOIIOTHUECKOE Harmpsi-
KEHHE, TOBOPUT O XOPOIIEM 30POBBE B CTAJEC
Y HOPMaJIbHBIX KOJIOTHYECKHUX yCIoBusx [7,10].

[IpoBons uccnenoBaHMsl KapUOTHUIIA CEJlb-
CKOXO3STCTBEHHBIX )KUBOTHBIX, HAJI0 YUUTHIBAThH
YCJIOBHS UX COZEP>KaHUSI M pa3BEICHUS, BO3ICH-
cTBUE (HaKTOPOB Cpebl, a TAKKE WHIUBUTYaTb-
HYIO U3MEHYHBOCTD.

Jlnst KpynmHOTO poraroro CKoTta XapakTepHa
BBICOKAsi N3MEHYMBOCTH TI0 YACTOTE XPOMOCOM-
HbIX abeppanumii. A.W. XKuraueB nmpuBoauT mAaH-
Hble 0 2,5-3% n7s 3M0pPOBBIX BBICOKOTIPOMYK-
TUBHBIX KXUBOTHBIX U 6,5% 1 Ooiee sl KOpPOB
C TOHM)XEHHOM penpoayKTUBHOW (QYHKIIHEH.
[Ipu sTOM, Kak OTMEYEHO aBTOPOM, KOJIWYE-
CTBO abeppalruii y B3pOCIBIX OBIKOB B CpEIHEM
BBIIIIE, YEM Y KOPOB, U cocTaBisieT 5—6% [26].
A.C. Kauypa u B.C. Meznemniko onpeaensior J10-
mycTuMbIil quamas3od B 0,1-11% [27].

Ha tepputopun 3amagnoit Cubupu s
yépHo-nectporo ckora E.B. Kamanauuos u ap.
[16] ycTaHOBHIIM YacTOTYy XPOMOCOMHBIX abep-
panuii, paBuyio 4,8%. Ilpu 3TOM KOIMYECTBO
TUTUIOUIHBIX KIJIETOK — Ba)XHOTO ITOKa3aTells
KapUOTUIIMYECKON CTaOMIBHOCTU — COCTaBMIIO
84,6%. C.I. KynukoBa NpHUBOIUT aHAJOTUYHbBIE
JTaHHBIE TI0 YaCTOTE€ XPOMOCOMHBIX abeppauuit —
3,94%, olieHMBas CTIOHTAaHHBIC XPOMOCOMHBIC
abeppalliy YepHO-TIECTPOro CKOTa B YCJIOBMSIX
3anagaou Cubupu [6]. Takue pesynabTarsl J0-
CTAaTOYHO CXOKU C TOJTYYEHHBIMHU B IAHHOM HC-
CJIEJIOBAHUU.

[To manHBIM TUTEpATYypPHl YCTAHOBIICHO, YTO
Ha 4YacTOTy COMAaTHYECKOM XPOMOCOMHOHN He-
CTaOUJILHOCTH BJIMSET HE TOJIBKO OKpY’Karolas
cpena, Ho u TeHO(OH I KUBOTHBIX [5, 6, 13—16].
Jlns kakaoi mopoabl KPYIMHOTO PoraToro CKoTa
XapakTepeH CBOM THN HauboJee 4acTo BCTpeya-
FOIIMXCSl aHOMAJIMK KapuoTHhna: Jyisl CKOTa 4ép-
HO-TIECTPOM TTOPO/IBI — OBBINICHHAS YaCTOTA TH-
MEPIUIONINN, KPACHON CTETHOM — MOJIUIUIONIHUH,

CUMMEHTAJIBCKOM — pa3pblBOB. MexXBHIOBas
pa3HUIA IO YAaCTOTE XPOMOCOMHOMN HeCTaOWJIb-
HOCTH JIOCTaTO4YHa BeJMKa. Tak, 3Ha4YeHUs coma-
TUYECKOH XPOMOCOMHON HECTaOWUJIBLHOCTH JUIS
cBuHel B 2,5 paza (P <0,001) npeBsimatoT HOp-
MBI JUIsl KPyITHOTO poraroro ckora [6].

[Ipouiecc MHTPOAYKIMM WIIM BHEPEHUS UM-
MMOPTUPOBAHHBIX KUBOTHBIX B CTAJ0 TOXE CIIO-
COOCTBYET POCTY COMAaTHYECKOH XPOMOCOMHOM
HECTaOWIbHOCTHU. Y NMPUBO3HBIX KUBOTHBIX, KaK
OTMEYAIOT PsiJl aBTOPOB, TOPa30 O0JIbIlIe KIETOK
C XpOMOCOMHBIMU HapyUICHUSIMH, YEM Y MECT-
HBIX, HECMOTPS Ha CTa0MIIbHYIO SKOJIOTMYECKYIO
o0ctaHoBKy. JlaHHOe sBICHUE OOBICHICTCS
CTPECCOBBIM COCTOSIHUEM HMMIIOPTUPOBAHHBIX
YKUBOTHBIX, BKJIIOUEHHEM MeXaHH3Ma (U3HO0JIO0-
THYSCKOU aJlanTaiuy Ha HoBoM Mecte [4,13].

[To nanneiv E.B. KamangunoBa u ap. [16],
WHTPOIYLUMPOBAHHBIA CEPBI YKPAMHCKUN CKOT
B DKOJOTMYECKH O1arornoiiydyHoll 0OCTaHOBKe
MMEET BBICOKYIO YaCTOTy COMaTHYeCKOM XpoMo-
COMHOW HECTaOMJIBLHOCTH B CpPaBHEHHH C YEp-
HO-TIeCcTpoi mopooit B 3anaanon Cubupu. Tak,
3aBE3€HHBIE )KMBOTHBIE UMEIIN YEThIPEXKPATHYIO
pPa3HHUIly ¢ MECTHBIMU MO KOJIMYECTBY XpPOMO-
COMHBIX aleppanuii. YacTora NOTUTUIOUINN
U aHeyIionauu B 1,7 pasza mpeBoCXoAuIia 3Ha-
YEeHUS! ISl YEPHO-TIECTPOTO CKOTA, a KOJIMYECTBO
JTUTUIOU/IHBIX KJIETOK — ITOKA3aTelsl IUTOTeHEeTH-
YeCKOW CTaOMIIBHOCTH — ObUIO MeHblIe Ha 8%.
HNHTpORynMpOoBaHHBIN SIKYTCKHI CKOT, KaK U ce-
pasi yKpauHCKasi opoja, 1aeT CXOKHE JIaHHBIE
0 MEXBHUIOBOM XPOMOCOMHOI HECTaOUIIbHO-
ctu [3, 16, 28]. I1o nanasim M.JI. KouneBoii [4],
CXOXasi KapTUHA POCTa COMAaTHYECKON XpoMo-
COMHOI HeCcTaOMIbHOCTU HaOIIOMAeTCs y HpHU-
BO3HBIX JKUBOTHBIX TOJIUITUHCKOW W TOJNIUTHHU-
3UPOBAaHHOM YEPHO-NIECTPON moponbl. Bee 310
MOKHO OOBSICHUTH BKJIIOYEHHEM MEXaHHM3MOB
(¢u3nonornyeckoil agantalud HMHTPOLYLHUPO-
BaHHBIX )KMBOTHBIX K HOBBIM YCJIOBHSIM.

B coBpemeHnHOIi ceneknMoHHONW padoTe Ka-
PHOTHUIT KUBOTHBIX aHAJIM3UPYETCS] HA HATWYHE
reHeTnyeckoro rpysa. OObuHO OObIINE 3HAYe-
HUSl 4aCTOThl COMaTHYECKON XpOMOCOMHON He-
CTaOMJILHOCTH SIBJISIIOTCSL CJIEACTBHEM KaKOTO-
a0 3a005eBaHUS U MATaJOrMYE€CKOTO0 COCTOS-
HUS. BOJMBHBIX JKUBOTHBIX, UMEIOLIUX MOBBILIECH-
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HbIE TOKAa3aTeld COMaTUYECKOW XPOMOCOMHOM
HeCTaOWIBHOCTH, BBIOpaKoBBIBAKOT [1, 2, 8, 12,
14, 23, 26, 29-32].

B nacrosiiiee Bpemsi y KpyITHOTO pOraTroro
ckota oOHapyxkeHo 200 BHJIOB XPOMOCOMHBIX
aHomanui. Ilo JaHHBIM POCCHUICKHX W 3apy-
OEKHBIX aBTOpPOB, Hamboyiee pacHpocTpaHeHa
Yy KPYITHOTO POTaTOro CKOTa PEIUIPOKHAs Tpac-
nokanust rob 1/29, xotopasi cHJIBHO BIIHSET Ha
CHWKEHHUE TUIOJOBUTOCTH M (EPTHIBHOCTH. A.
lannuzzi et al. [11] mpuBOaAAT TaHHBIE O pacmpo-
CTpaHEHUU JTAHHOW TPAHCJIOKAIIUU Y HTAIbsH-
ckoit ppu3ckoii mopossl. Y 16,2% uccnemyeMbprx
JKUBOTHBIX OOEUX TOJOB C PEMPOAYKTHBHBIMHU
npobiemamu OblIa OOHApYKEHA JTaHHAs aHOMa-
nms, a Takxke mo3aniui3M XX/ XY [11]. Takoe xe
BIIMSIHUE HA CHUKCHHUE PEMPOTYKTUBHOCTH OKa-
3BIBAIOT W JPYTHE BHUJBI PEIUIIPOKHBIX TPAHC-
JoKanui, Hampumep, rcp 13/26, oGHapykeHHas
M.JI. KouHeBOM 1 COaBTOpamMu y YEpPHO-NIECTPOM
opoJibl cKkoTa B Xxo3sicTBax HoBocubupckoit
oOmactu. /laHHbIE BUBI IEPECTPOEK CYIIECTBY-
IOT B COMAaTHYECKHUX U TMOJIOBBIX KJIETKaX M CIIO-
COOHBI TIEpe1aBaThCs MO HACIENCTBRY [22].

Tak ke KaK y CKOTa, y OBEI] XPOMOCOMHBIE
AQHOMAJIUH SIBJISIFOTCSI IPUIMHOM CHUKCHUS TLTO-
no0BUTOCTH. OKOJIO Y€TBEPTH CIIOHTAaHHBIX a00p-
TOB ObUTH OOYCIIOBJICHBI XPOMOCOMHBIMH TI€pe-
CTpPOMKaMU B MOJIOBBIX KJIETKax poaurene. [Tpu
3TOM BCTPEYAEMOCTb HOCHUTENSI MEPECTPOCK He
npeBbimana 1% ot Bcero moromctBa. [lo maH-
HBIM JIUTEPATYPhl, Y OBEIl HOPMAIbHBIA YPOBEHB
noymruionanu Bapeupyet ot 0,53 1o 1,36%, uaro
HIDKE, YeM Yy CBUHEH, U OOJIbIIe, YeM Yy KPYITHOTO
poraTtoro ckora. Y OBel] 3aperucTpupoBaHa 4-,
6-, 8-, 16-TuIoNIHOCTH ¥ Jaxke BbIite. OCHOBHYIO
Maccy MOJUIUIOUIO0B COCTABIISIIOT TETPAIIOHN bl

(60%) u oxtorousl (20%). Jdpyrue BapuaHThl
MOJIUTTOMINH BCTpeuatoTcs He yarie 15% [12].

[To nannsiM B.A. AnnpeeBolt u np., uccie-
JIOBABILIKX OBEIl POMaHOBCKOW mopoasl B 3A0
«BaranoBo», 4YacTtoTa MOJUIUVIOUIHBIX KJIETOK
OBEIl COOTBETCTBYET [aHHBIM JIUTEPATypbl —
1,3%. YacToTa TpUILTOMAHBIX KJIETOK B 1,4 paza
IpeBbIIaia TAKOBYIO TETPAIUIONIOB, a 4acToTa
okToruionsioB O6buta menee 0,01%. ABTOpsI npu-
BOJISIT TaK)K€ TJAHHBIC O BIMSIHUU TeHOTHIA Oapa-
HOB-TIPOU3BOJUTENIEN HAa KOJIUYECTBO (hparMeH-
TOB B KJIETKaX MOTOMKOB [17].

Takum 06pazom, MperBapUTENbHO YCTAHOB-
JIeHa Cpe/HsIsl 4acTOTa HEKOTOPBIX IMoKa3aremneit
COMaTUYECKON XPOMOCOMHON HECTAOMIHHOCTH.
DTH JaHHBIE MOTYT OBITh UCTIOJL30BAHBI IS JIe-
TAJIBHON UTOTC€HETUYECKOW OLIEHKH MHTEphepa
BBICOKOIIPOTyKTUBHBIX TOIIIITUHCKUX KOPOB Kak
HOpMaJIbHbIE 3HAUEHHUsS, a TaKXKe B IKOJIOrMye-
CKHX HCCIIEIOBAaHUSX.

BbIBO/IbI

1. YcraHoBieHa CpemHss TOMYJISIITUOHHAS
YacTOTa COMAaTHYECKOM XPOMOCOMHOHM HecTa-
OUIBHOCTH y BBICOKOTIPOTYKTHBHBIX KOPOB T'OJI-
IMTUHCKOW TOpobl. KoJW4ecTBO IUTIIIOMIHBIX
KJIETOK paBHO 84,7%.

2. O0mwii ypoBEHb MOJUIIIOUIUN COCTABHII
0,59%, wacrora aneymmouguu — 0,733, Terpa-
MJIOUIUH, TPUIUIOUANHU U rekcaruionuu — 0,33;
0,18 u 0,06 cCOOTBETCTBEHHO, @ OKTOINIOMIUH —
0,016%. [lonyyeHHble JaHHBIE IPEIBAPUTEIBHO
MOKHO HCIIOJIb30BaTh JJ1s 00Jiee JeTalbHOM 11-
TOTEHETUYECKON OILICHKU MHTEpPhepa KUBOTHBIX
KaKk HOpPMY JJisi 37J0POBOTO KPYITHOTO POTraTroro
CKOTa TOJITHUHCKOW TOPOJIbI, @ TAKXKE B JKOJIO-
THYECKHUX MCCIIETOBAHUAX.
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