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PA3BUTHE 3APOJIBIIIIA CEMSH YKPOIIA IIOCJIE BO3JIEMCTBUS
KPATKOBPEMEHHOI'O TEMIIEPATYPHOI'O CTPECCA

'A.®. ByxapoB, TOKTOP CEIbCKOXO3SIMCTBEHHBIX HAYK, TIABHBIH

HayYHBI COTPYAHHUK Kniouegvie choea: yKpor,
2]].H. BaseeB, KaHIUIAT CENbCKOXO3AHCTBEHHBIX HAYK, TeMIepaTypHBIi cTpecc, cems,
Be/lyILIUI HAayuHBIH COTPYIHUK 3apojbILI
'H.A. Epemuna, Miiaiiimii Hay4HbI COTPYAHUK

'Bcepoccuiickuii HAyYHO-MCCIET0BATEIbCKHH HHCTHTYT
OBOILLEBOACTBA — (puiinan PeaepaabHOrO rocyIapCcTBeHHOIo
OIOIKETHOTO HAyYHOT0 yupexkaeHus: «PenepaibHbIi HAYYHBIN HEHTP OBOLIEBOACTBAY, 1. Bepes
Pamenckoro paiiona MockoBckoii o6aactu, Poccnst
’BceepoccuiicKuii HAyYHO-HCCIIEI0BATEIbCKHII HHCTHTYT JIEKAPCTBEHHBIX H APOMATHYECKHX PACTEHUH,
MockBa, Poccusi
E-mail: afbS6@mail.ru

Pedepar. U3znoscenvr nosvie dannvie 0 npoueccax pocma 3apooviuia cemaH yKpona, cghopmu-
DPOBAHHBIX HA NEPEOM U 6MOPOM NOPAOKAX 6€MEIEHUs NOCe 6030€liCMEUs HA HUX KPAMKO-
epemennozo mennogozo cmpecca (40 °C). Hcnonv3osanvl mopghomempuueckuii memoo u ama-
au3 pocma 3apooviuia ceman ykpona ¢ ounamuke. Hccneoosanusa nposoounu ¢ 2015-2017 2e.
60 Bcepoccuiickom Hayuno-uccne0oeamens,CKkom uUHCmMuUmyme o06oujeeoocmea — quauane
DI'BHY ®HIIO. O6vekmom uccnedosanuil cayyicunu cemena ykpona (Anethum graveolens L.)
copma Kenmagp c nepeozo u émopozo nopaokoe eéemenenus. Ilpopawjusanue ceman npoeoounu
¢ mepmocmame. Habyxawowue cemena noogepeanu ozoeiicmeuro memnepamypot 40°C ¢ coom-
eemcmeuu co cxemou onvtma: 0 (konmpons); 1; 2; 3; 4 u 5 cymox. Ilocne unkyoauyuu cemena
nepenocunu ¢ cmanoapmuule ycnogusn (memnepamypa 20 °C) u npopawiusanu ¢ yawkax Ilempu
Ha unvmposanvHoll Gymaze 6e3 oocmyna ceema ¢ meuenue 21 cymok. Pazmep 3apooviuia uzme-
PANU C UCHONB30BAHUEM RPOZPAMMHO20 00ecneyenus 01a ananuza uoopaxcenuii. Onpedensanu
KpUMUYECKY10 OTUHY 3apo0bliia U CHEnendb e20 He0oPa3eumusi, paccuumosléaniu OmHouienue Oau-
Hbl 3apodbiuia K Oune sndocnepma (1,,). /lns nocmpoenus kpueoit pocma 3apoosiuia Ucnonb30-
641U J102-7102UCIMUYECKYIO PecPecculo ¢ uemulpbma napamempamu: b, c, d, e. Bzaumocenzv mercdy
napamempamu OYeHUGAIU ¢ UCHOIb306aHUeM Koppenauuonnoz2o ananuza Iupcona. Paznuuus
cuumanu cmamucmuyecku 3nayumovimu npu P < 0,05. Bviasnena npooonrxcumensnocms oeil-
cmeus memnepamypul, KOmopasn 0Ka3vléaem uHzudupyrouee oelicmeue Ha pocm 3apooviiid, cKo-
pocms npopacmanus, KOau4ecmeo npopoCUiux cemMaH. Ycmawnoeneno, umo 3apoovluiu cemsH,
NOJIYYEHHBIX C PAZHBIX NOPAOKOG 6EMEICHUSA, UMEIONM PA3HblE PA3MeEPbl U 001a0alom pa3Holl uH-
MEHCUBHOCMBIO POCMA 8 CIPECCO8bIX U cmandapmuvlx ycaosusx. Ilokazano, umo r¢hgpexm kpa-
mxo2o memnepamyphnozo (40 °C) eo30eiicmeus na pocm 3apooviuid 3a8Ucum om nopaoKa éemeJie-
HUA U YMO 3apo0blliU CeMAH 6MOPO20 NOPAOKA 6eMEIeHUs DO1ee YYECMEUMEIbHbL K 0elCEUI0

«Bectnuxk HI'AY» — 2(59)/2021 7



ArPOHOMMUA

6blcOKOll memnepamypol. Boisagneno, umo mopghomempuueckue napamempul 3apoovluia uzparom
KJ1104€8y10 poib 8 CHOCOOHOCHU CeMAH YKPONA NPOMUGOCHOAMb OCHCMEUI0 MEMNEPAMYPHOZO
cmpeccopa 6 npoyecce npoOPAcMAHUsL.

DILL SEED GERM DEVELOPMENT AFTER EXPO-
SURE TO SHORT-TERM TEMPERATURE STRESS

'A.F. Bukharov, Doctor of Agricultural Sciences, Chief Scientific Officer
’D.N. Baleev, PhD in Agricultural Sciences, Leading Researcher
IN.A. Eremina, Junior Researcher

'All-Russian research Institute of Vegetable Growing — Branch of the Federal State Budgetary
sScientific Institution «Federal Scientific Centre for Vegetable Growing», Vereya village, Ramensky
district, Moscow region, Russia
’Russian Research Institute of Medicinal and Aromatic Plants, Moscow, Russia

Key words: dill, temperature stress, seed, germ.

Abstract. NNew data on germ growth processes of dill seeds formed at the first and second branch-
ing orders after exposure to short-term heat stress (40 °C) are presented. Morphometric method and
analysis of dill seed embryo growth in dynamics were used. The studies were carried out in 2015-
2017 at the All-Russian Research Institute of Vegetable Growing, a branch of FSBSI FSCVG. Seeds
of dill (Anethum graveolens L.) of the variety Centaurus from the first and second branching orders
were the object of research. First, seeds were germinated in a thermostat. Then, swollen roots were
exposed to a temperature of 40 °C according to the experiment scheme: 0 (control); 1; 2; 3; 4 and
5 days. After incubation, the seeds were transferred to standard conditions (temperature 20 °C) and
germinated in Petri dishes on filter paper without light for 21 days. Germ size was measured using
image analysis software. Critical embryo length and degree of underdevelopment were determined,
and the ratio of embryo length to endosperm length (I Z/E) was calculated. Logistic regression with
four parameters: b, c, d, e., was used to construct a germ growth curve. The relationship between
the parameters was assessed using Pearson correlation analysis. The differences were considered
statistically significant at P<0.05. The duration of temperature action, which has an inhibitory effect
on embryo growth, germination rate, the number of germinated seeds, were revealed. It was found
that the embryos of seeds obtained from different branching orders have different sizes and have dif-
ferent intensity of growth under stress and standard conditions. It was shown that the effect of brief
temperature (40 °C) on embryo growth depends on branching order and that embryos of seeds of the
second branching order are more sensitive to high temperature. Morphometric parameters of the
source were shown to play a critical role in the ability of dill seeds to resist the effect of temperature
stressor during germination.

B YCIIOBUAX DKOJIOTUYECKOM HECTaOMIIb- BCPrarbCia Ha pa3sHbIX CTAAUAX PA3BUTHA, B TOM

HOCTU U BBICOKOW BEPOSITHOCTH MOTOJIHBIX aHO-
MaJui CTAaHOBUTCS BBICOKOAKTYalbHBIM W3-
y4eHHE aJanTUBHOM CHOCOOHOCTH pAaCTEHUH.
Temneparypa npezacrasiser coOOl OMH U3 ca-
MBIX 3HaYUMBIX (DAKTOPOB, OMIPEIEISIONINX TIPO-
JTYKTUBHOCTh MHOTHX CEIbCKOXO3SHCTBEHHBIX
KynbTyp [1-3] 1 B TOM umcIie y npeacTaBuTenei
cemeiictBa Apiaceae [4]. BosgeiicTBuio Tem-
neparypHoro ¢akropa pacTeHHs MOTYT TOJ-

qucie B MEPHON MpopacTaHus ceMsiH. [IpunsTo
CUMTaTh, YTO TEMIIEpaTypa, MPEBBIIIAIONIAs OIl-
tuManbHyto Ha 10-15°C, y GonpIMHCTBA pacTe-
HUI BBI3BIBAET CTPECC, YTO BBIPAYKACTCS B C/IBU-
re MHOTUX METa0OTUYEeCKUX Peakiuil u (Hu3no-
JIOTUYECKUX MPOoIeccoB [5—8].

s mpencraBuTeneil cemelicTBa Apiaceae
XapakTepHa pa3HOKAuE€CTBEHHOCTh ceMsH [9],
o0ycioB/IeHHasi MaTpuKaibHbIM (hakTopom |10,

«Bectauk HI'AY» — 2(59)/2021



ArPOHOMMUA

I1]. Ot mecta popMHupoBaHHs CEMSH Ha pacTe-
HUU 3aBUCAT UX MOP(OMETpPUYECKHE U TOCEB-
Hble kadecTBa [12—14]. PocT 3aponpima B mpo-
1ecce MmpopacTaHusi CEMsIH U3y4eH B OCHOBHOM
y IMKHUX BUIOB Apiaceae [15, 16] u 3HaunTenbHO
MEHbIIE y KylIbTUBHUpYEMBIX dopm [17, 18].

Ilens uccrnenoBaHus — U3y4UTh MOCIEACH-
CTBHE KPAaTKOBPEMEHHOIO, B T€UEHHE 15 CyTOK,
temriepatypHoro (40 °C) ctpecca Ha OCJIEIyI0-
LU pocT 3apojsiiia npu ontuMaibHbIX (20 °C)
YCIIOBUSIX B INPOPACTAIOUIMX CEMEHaX YKpoIla,
c(hOpMHPOBAaHHBIX Ha MEPBOM U BTOPOM MOPSI-
Kax BETBJICHUS.

OBBEKTbBI U METO/bI
NCCIIEAOBAHUU

Uccnenosanus npooauau B 2015-2017 rr.
B0 BcepoccuiickoM HayqHO-HUCCIIEA0BATEIBCKOM
MHCTUTYTE oBolieBoacTBa — ¢unnane OI'BHY
OHIIO. OOBEKTOM WCCIEIOBAHUN  CITYKHUIJIH
cemeHa ykpona (Anethum graveolens L.) co-
pra KeHrtaBp, momyyeHHble C NEPBOrO U BTO-
poro mopsiakoB BeTBieHHs. CemeHa cOOpaHbI
C pacTEHHUM, BBIPALEHHBIX B OTKPBITOM T'PYHTE
no cxeMe 45x10 cm. Yoopky npoBoamin Ha 50-e
CYTKH IOCJI€ Hayajla LBETEHUs 30HTUKOB I1E€PBO-
ro nopsiika. Beibopka cocrarmsuia 30 pacTeHui
B TPEXKPATHON MOBTOPHOCTH.

[IpopaimuBanue cemMsiH MIPOBOAWIHA B TEPMO-
crare TC 1/80 (CKTB CITY, Poccus). Cemena
B Tpolrecce HaOyxaHWsl MOJBEpPrajiud BO3CH-
ctButo temmeparypbl 40°C B COOTBETCTBUH
co cxemor ombita: 0 (koHTpOdw); 1; 2; 3; 4
u 5 cytok. [Tocne nakyOanuu cemeHa nepeHocu-
71 B cTangapTHeie (Temmeparypa 20°C) ycnoBus
U npopaimBany B yamkax [lerpu Ha QuiabTpo-
BaJbHON Oymare 0e3 JIOCTyIa CBeTa B TEUCHHE
21 cyrok. Jlng umccienoBaHus JUHAMUKH pO-
CTa 3apojiplllla CEMEHAa pacKJaJbplBaji B Yall-
ku Iletpu Ha ¢unsrpoBanbHyto Oymary B uye-
TBIPEX MOBTOPHOCTAX MO 10 MITYyK A KaXabIX
u3 21 cyTok HaOIOACHUH.

N300paxenusi 3apojplilia MOIydaad C HC-
noJib30BaHMeM MHKpockona Levenhuk 670T
(Levenhuk, CIIIA) ¢ o00BeKTHBOM axpo-
mat 4%0,1, Buaeookymsipom ScopeTek DCM
300 MD. Pasmep 3apojbliia U3MEpsJid C HC-

MOJIb30BAaHUEM MPOTPAMMHOIO  00ecredeHUs
ISl aHanm3a n3oopakennit Scope Photo (Image
Software V. 3.1.386). Onpenensiian KpUTUYECKYIO
JUIMHY 3apOJIblllia U CTETIEHb €r0 HeJ0pa3BUTHS,
paccuuThIBAIM OTHOIICHHWE [UIMHBI 3apOoJbllIa
K qmuHe ’Ha0cnepma (13/9) [19].

Jns moctpoeHns KpUBOW pPOCTa 3apojbliia
MCIOJIb30BAIM JIOT-JIOTUCTHYECKYIO PErpecCHIo
C YEThIpbMs MapamMeTpaMu: b — HaKJIOH KPUBOM
pocTa 3apoJIblllia; ¢ — HUKHSS TOUKa KpUBOM po-
CTa 3apojbllia (COOTBETCTBYET HauaJIbHOU JITMHE
3apojpliiia); d — BepXHss TOUKa KpUBOM pocTa 3a-
pozbiiia (COOTBETCTBYET JJMHE 3apOoJblllia MPU
MaKCHUMaJbHOM IPOpACTaHUN); € — BpeMs (CyT-
K1), 3arpadeHHoe Ha 50%-i mpupocT OT Mak-
CUMaJIbHOM JUIMHBI 3apojplma. Bce crarucTtu-
YyecKHe aHaJIn3bl ObUIM BBIMOIHEHBI B R-Bepcun
3.4.3 [20-22]. [lns BBIABICHUS JOIU BITUSTHHS
UccleqyeMbIX (DaKTOpOB Ha POCT 3apoibliia
U MpPOpacTaHhe CEMsIH MCMOJIb30Ban IBYX(ak-
TOPHBIN JUCIEPCUOHHBIN aHann3. B3anmocss3b
MeXy MapaMeTpaMH OLIEHUBAJIU C HCIOJb30-
BaHUEM KoppessiuoHHoro asanu3a Ilupcona.
Paznuuus cuutany CTaTUCTUYECKU 3HAYUMBIMU
npu P<0,05.

PE3YJIBTATHI HCCJIEJOBAHUM
N UX OBCYXKIEHUE

B xone mpoBeneHHBIX HccenoBaHUI ObLIO
OTMEYEHO, YTO TEMIIbl POCTa 3apojbIlia MpH
40°C ObUTH 3HAYUTEIILHO HUXKE, YeM TIPH OIITH-
ManbHOU Temmeparype (puc. 1). IIpu 20°C mak-
CHUMaJIbHOE 3HAu€HUE JJUHBI 3apOfbllia CEeMSH
U3 COIBETUH MEPBOTO MOPSAIKa Ha 5-€ CYyTKH CO-
crapisuio 2,30 MM, a ipu 40°C He NpeBbIIIATIO
1,15 MM, uto B 2,0 pasa meHbllle, YEM B ONTH-
MaJbHBIX YCIOBHUSX.

CemeHa U3 COIBETHI BTOpPOTO MOPSAIKA
Ha 5-€ CYyTKHM MMEIU elle MEHBIIYI0 JJUHY 3a-
ponbimia — 1,61 mm ipu 20°C u 0,81 MM 1ipu
40°C, uto B 2,0 paza menbuie. [locie 5 cyTok
POCT 3apoJIbIlIeii B CEMEHaX U3 COIBETHI 000UX
MOPSIKOB MOJTHOCTHIO MPEKPATUIICS, YTO CBH/IE-
TEJIbCTBYET O HAKOILJICHUH (CyMMHUPOBAaHUU) He-
raruBHOTO 3(dekra TemreparypHoro (gakropa.

[ToaTomMy oTBeTHas peakiusi ceMsiH (B TOM
qHclie Pa3INyaroluXcs Mo MoppoMeTpUIeCKUM
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Puc. 1. [lunamuka pocTa 3apobllia CeMsIH YKPOTIa U3 COIBETHI TIEpBOTO (a) 1 BTOporo (0)

MTOPSAKOB BETBJICHHUS B IEPHOJ KpaTkoBpeMeHHoro (1—5 cytok) Temmeparyproro (40°C) ctpecca
u B koHTpOIe (20°C)
Growth dynamics of dill seed germination from inflorescences of the first (a) and second (b)

branching orders during short-term (1—5 days) temperature (40°C) stress and in control (20°C).

rapameTpam), MOTy4YUBIINX KPATKOE JO3UPOBaH-
HO€ BO3JICUCTBUE KPUTHUYECKOM TEMIIEpaTyphl,
Ha MOCJEIYIOIUNA BO3BpaT B HOpMajbHbIE YyC-
JIOBUS, HECOMHEHHO, 3aCIYHBAeT MOJPOOHOTO
W3YyYEHHUS.

CeMeHa U3 COILBETHUI MEPBOTO MOpsAJKA W3-
HayaJbHO MUMENH NMPEUMYIIECTBO 110 CPABHEHUIO
C CEMEHaMHU BTOPOTrO MOpsIKa MO HadyaJbHOU
nuHe 3aponabima — 1,05 u 0,69 MM 1 3HaYeHHIO
I,,, —0,310+0,005 u 0,230+0,003.

[Ipy nmepeHeceHuH ceMSH B ONTHUMAaJbHbIE
ycaoBus mocie 1-3 cyTOK MHKyOaIuu 3apojbl-
IIM CEeMSIH U3 COLIBETUI MEPBOro MopsaKa Cylie-
CTBEHHO yCTyHaJH KOHTPOJIIO [0 TEMIIaM POCTa.
[Ipu yBenuueHnun nepuoja BO3IECUCTBUS TEMIIE-
patyps (40 °C) 10 4 — 5 cyTOK 3apOBIIIN PE3KO
CHIDKAIIU TPUPOCT, B TO BpeMsl KaK 3apOjbIIIN
B KOHTpOJe, Aake oOyajasi MEHbLIEH Haydajb-
HOM JIMHOM, POCIIY 3HAYUTEJIbHO NHTEHCHUBHEE.
Bo3pgelictBue  3KCTpeMajdbHOW  TeMIepaTypbl
B T€UEHHE 5 CYyTOK MPUBOIMIIO K CHIIKEHUIO MaK-
CUMAaJIbHOM JUTMHBI 3apojibliia Oojiee 4YeM BIBOE
10 CPaBHEHUIO C KOHTPOJIEM (puc. 2).

CeMeHa U3 COLBETHI BTOPOro MOpsiAKA pe-
arupoBalid Ha CTpecc elle CUibHEee. 3apOobIiIn
ATUX CEMSH YK€ Mmociie 1—2 CyToK BO3AEHCTBUS
SKCTPEMAJIbHOM TeMIleparypbl HMEId MUHU-
MaJbHBINA MPUPOCT MO CPABHEHUIO C KOHTPOJIEM,

a IpH JajJbHEeHIIeM yBeIMUYEeHUU epuoia HHKY-
0anuu pocT NOJTHOCTHIO OCTAHABIUBAJICS.

Crnenyer OTMETUTB, YTO 3apOABIIIM CEMSH
U3 COILIBETHI BTOPOTO MOPSJIKa UMEIH MEHBIIYIO
KPUTHYECKYIO JUIMHY IO CpPaBHEHHUIO C 3apo-
JBIIIAMHU TIEPBOTO MOPSAJIKA J1akKe B KOHTpOJE —
Ha 0,50 £ 0,04 mm (P < 0,001).

[Tocne nakyOaruu cemsiH B TedeHue 1 u 2 cy-
Tok ipu 40 °C pa3HuLa B KpUTUYECKOH JITTUHE 3a-
pOIBIIEH CEMSH U3 COLIBETUI IEPBOTO U BTOPOTO
MOpsIKA BETBJICHUS YBEIMUUBAJIACh U JOCTHUTrajla
0,51+0,04 (P <0,001) u 0,71+0,01 mm (P <0,001)
cootBeTcTBeHHO (puc. 3). Takum oO6pazom, ceme-
Ha W3 COLBETUN BTOPOTO MOpsAKa, UMes] MEHb-
IIYI0 HaYaJIbHYIO JJIMHY 3apojiblllia, MpopacTarh
HaYMHAJIW TAKXKE MPU MEHBIIEH KPUTHYECKOMN
JUIMHE JUIMHE 3apojblllla KaK B KOHTpOJIE, TaK
U TIOCJI€ BO3JEHCTBUS IKCTPEMajbHOro (haxTo-
pa. [losToMy paznuuusi B 3HaUECHUSAX MOKa3aTems
CTENeHH HEIOPA3BUTHUS 3apojblllia Ui CEMSH
U3 COLIBETUH MEPBOro M BTOPOTO MOPSAKOB ya-
CTHUYHO CIVIa)KMBAJIMCh, TEM HE MEHee MpeuMy-
IIECTBO MEPBOTO MOPSAKA COXPAHSIIOCH.

MakcumanbHOe BpeMsi MHKyOaluu, Iocie
KOTOPOTO B CTaHAAPTHBIX TEMIIEPATYpPHBIX YC-
JIOBUSIX BO3MOXKEH POCT 3apojbliia, HEOOXOIu-
MBI{ ISl TPOPACTAHUS, JJIsl CEMSIH U3 COIBETHI
MEepBOro Mmopsaka cocranisuio 5,86+0,28 cyTok,
a Broporo — 3,22+0,12. [Ipu sTom paznuuus cy-
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Puc. 2. Kpusbie pocTa 3apojbliiia B 3aBUCUMOCTH OT UTUTEIILHOCTH BO3JCHCTBHS TEMIIEPATy bl
(40°C) u mecta HOpMHUPOBAHHS HA MATEPHHCKOM PACTCHHHU: & — U3 COLBETHIA IIEPBOTO MOPSIKA
BETBJICHHUS; b —BTOPOTO TOpsiIKa
Germ growth curves as a function of the duration of exposure to temperature (40°C) and place
of formation on the mother plant: a — from inflorescences of first branching order;
b — second order
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Puc. 3. BnusHue mponomKUTEIIbHOCTA HHKYOAIUU CEMSIH YKPOIIAa U3 COLBETUM IIEPBOT0 U BTOPOTO
nopsiikoB BeTBieHus pu 40°C Ha OTHOCHUTEIBHYIO JUTHHY 3apObIIIa IPH
MaKCUMaJIbHOM IPOPACTAHUH
Effect of incubation duration of dill seeds from inflorescences of the first and second-order
of ramification at 40 °C on the relative embryo length at the maximum germination

ECTBeHHBI U cocTaBmsm 2,63+0,31 cyrtok (P
<0,001). Ha rpaduke oT4eTIMBO MOKA3aHO Ta-
JIEHUE KPUBOW 3HAYEHUM JJIs 3apOABIIICH CEMSH
W3 COI[BETHMMU BTOPOTO MOpsJIKa MOCe 2 CyTOK
MHKyOaluu, a MepBoro — rnocjie 3 CyTok.
[Tokazarens T, (Bpemsi, HEOOXOMUMOE ISt
HactyrieHust 50 %-ro mpupocTta AJIMHBL 3apo-
JbIlIa) JJis CEMSIH U3 COLIBETHI MEepPBOTO MOPsI-
Ka UMeJ TeHJEHIMIO K HEMPEPhIBHOMY POCTY —
¢ 1,81 cyrok B koHTpoJie 1o 4,91 nocine 4 cyrok
nHkyOaruu 1ipu 40 °C ¥ HE3HAYUTEIHHOE CHH-

keHue 710 4,76 CyTOK Tocie 5 CyTOK MHKyOaruu
(puc. 4).

Jlnst 3apopIiieii CeMsiH U3 COLIBETUI BTOPO-
rO MOpsJIKa OTMEYeHa HECKOJIbKO MHAasl 3aKOHO-
MepHocTh. [locie mpeObiBaHMS B 3KCTpeMaib-
HbIX (40° C) ycnoBusx B TedeHue 1 — 2 CyTok
C TOCHEAYIOUMM TMEePEHECEHUEM B ONTHUMAalb-
Hbie (20° C) 3apobIIIg MOCTETIEHHO YBETHYUBA-
i nokazaresib T, 10 4,61 cyToK 1m0 cpaBHEHHIO
CO 3HaUeHUEeM 2,57 CyTOK B KOHTpOJIE. 3aTeM T10-
Kazarenb T,  Hayaj CTPEMUTENBHO TA1aTh U T0-
cie 5 cyTok mHKyOamuu uMen 3Hadenue 2,0 cy-
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CvT.

KOHTPONb

1cyr.

2 cyT.
B 1 nopAaaok

3 cyT. 4 cyT. 5cyT.

B 2 nopAanok

Puc. 4. BnusiHrE IPOAOIDKUTEIHHOCTH HHKYOAIINN CEMSH YKPOIIa U3 COIIBETUH IIEPBOTO M BTOPOTO
nopskoB BeTBienus npu 40°C na mokasarens T, (Bpems HacTymienns 50 %-ro nmpupocra
JUTAHBI 3apOJIBIIIA)

Effect of incubation duration of dill seeds from inflorescences of the first and second branching
orders at 40°C on T, (time of onset of 50 % germ length growth).

TOK. [To-BUIMMOMY, 3TO CBA3aHO C SIBHBIM PE3KO
3aTyXarolM PUPOCTOM JUITMHBI 3apO/IbIIIA TPU
YBEJIMUEHUHU J103bl CTPECCOpPA 10 KPUTUUECKOTO
(670KMPYIOIIETO POCT) 3HAUCHUS.

KoppensumonHelii aHaJM3  B3aUMOCBA3HU
MEX1y JUIMHON 3apojbliia IpU MaKCUMaJbHOM
MIpOpacTaHUM NapTUU CEMSIH U MPOLIEHTOM Ipo-
POCIINX CEMSIH BBISIBUJ TECHYIO MOJOXHUTEIb-
Hyto cBs3b (1=0,976)(t=43,19; P<0,001)).

JIByxakTOpHBIi ~ JUCHEPCUOHHBIA  aHa-
JIU3 TIOKa3aJl CyIIECTBEHHOE BIMSHHE (akTopa
MecTta (QOpMHpPOBaHUS Ha MaTEPUHCKOM pac-
tenun (F=1456,5; P<0,001), mmurensHOCTH
nHkybauuu npu temmneparype 40 °C (F=489,5;
P<0,001) u B3aumopelcTBUS N3y4aeMbIX (pakTo-
poB (F=82,6; P<0,001) na anuny 3apojsiiia npu
MaKCHUMaJIbHOM IPOpPaCTaHUU.

OpHuM U3 KITIOYEBBIX JHJIOTCHHBIX (DaKTO-
POB, BIUSIOLIMX HAa Ka4eCTBO CEMSIH CeMeNCTBa
Apiaceae, siBisieTcss MOp(OTIOTHUYECKOe HETopas-
BUTHE 3apojiblllia, JajbHEWIee pa3BUTUE KOTO-
POTO MPOUCXOTUT YKE MOCIIE OTJEIECHNUS CEMEHU
OT MaTepUHCKOTO PacTeHHUs, B Ipoliecce Mpopa-
uBanus [ 15, 22-24]. U3BecTHO, YTO 3apOBIIIN
CeMSIH M3 COLBETUM pa3HbIX MOPSAJIKOB BETBIIE-
HUSl OTIIMYAIOTCS HE TOJIBKO IO (U3NYECKOMY
pasMepy, HO U IO OTHOCUTEIIBHOMY — HHJAEKCY

L, (OTHOIIEHUIO ITTMHBI 3apPOJIbIIIA K JITTUHE JH-

nocrniepma) [22]. Eme mo Hawana mpopactaHus
uHEKC [, JUIi CeMsH W3 COLBETHH MEPBOTO
nopsinka umen 3nadenue 0,310+0,005, BTopo-
ro — 0,230+0,003. Takum 0Opa3om, yxe Ha mep-
BBIX 9Talax MpOopaliuBaHUsl 3apOJIBIIIA CEMsH
W3 COIBETUMIA TIEPBBIX MOPSIKOB 00JIa/1at0T TIpe-
UMYIIECTBOM B Pa3BUTHUU TIEPe]] BTOPBIM MTOPSI/I-
koM. Kpome Toro, ceMeHa u3 COILBETHI IMEpBO-
rO TOpsiIKa UMEIOT 0oJiee KPYIMHBIM SHIOCTIEPM
M0 CPaBHEHUIO CO BTOPBHIM, a CIIEOBATEIBHO,
3arac MUTaTeIbHBIX BEIIECTB — MOTEHIIMATbHBIN
pecypc i MOoAAep aHUsI BBICOKOTO TeMIla Po-
cTa 3apojpiia [25, 26].

[Ipn mpopammBaHuM CEMSIH W3 COLBETUH
MIEPBOTO W BTOPOTO MOPSAJIKA B ONITUMAIIBHBIX yC-
JIOBUSIX BETMYMHA MHJIEKCA [, mpu Makcumaiib-
HOM TIPOpacTaHWU HUMEET OJM3KUE 3HAYCHUS —
cootBeTcTBeHHO 0,690 £ 0,030 1 0,610 £ 0,040
[18]. WUcxonms u3 sToro, ciaemyeT mojararb, 4To
CEMEHa M3 COLBETHI MEPBOTO TMOpsJIKa BETBIIE-
HUsA, UMesi 0oJiee BBICOKHE MOp(OMETprUUYECKre
napameTphl, OJDKHBI OBICTpEe OCYIIECTBISIThH
JIOpa3BUTHE 3apojbiiia 1 3 HEeKTUBHEE MPEOI0-
JIeBaTh TeMINEpaTrypHbIi cTpecc. Takue gaHHbIE
0 BJIMSHUU MecTa (POPMUPOBAHMS CEMSH Ha WX
MMOCEBHBIC KaU€CTBa, B TOM UHCJIE MPH IMOBBIIICH-
HOH TeMmriepaType, ObUIM TOJYyYEHBI Y MOPKOBH
[12-14, 25, 26].
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JlokazaHo, 4TO Oenku U (PpepMEeHTHI KIIETOK,
HaXOJSALINXCS B CTPECCOBOM COCTOSTHUM, Jerpa-
JUPYIOT U MHAKTUBHUPYIOTCA. BaxHenmmm me-
XaHU3MOM, O00€eCleuYnBaIOIIUM YCTOWYUBOCTD
K TEMIIEpaTypHOMY CTpPECcCOpy, SIBISETCS CHH-
Te3 OCJIKOB TEIUIOBOTO IIIOKA, KOTOpPHIE oOecrie-
YUBAIOT MPaBWIbHYIO COOPKY OJMTOMEPHBIX
CTPYKTYp, pa3pylleHHe AePEeKTHBIX MaKpOMO-
JIEKYJISIPHBIX KOMIUIEKCOB M MOCIEAYIOLIYIO
ux peyrunuzauuto [5, 6, 27]. Ilon neiictBuem
TEMIEPATYPHOTO CTpeccopa KIETKH 3apojbliia
MPEKpaLaloT pa3MHOXKEHUE, HO TMOCJIe BO3Bpa-
Ta ONaronpusATHBIX YCIOBUI BOCCTaHaBIUBA-
0T HOPMaJIbHBI MeTaboNM3M, HEOOXOIUMBII
JUIs ycremHoro mnpopactanus. [Ipu BosBparte
K CTaHJApPTHBIM TEMIIEpaTypHbIM YCIOBHUSIM Ta-
KHE CeMeHa CIOCOOHBI MPOPACTH, HO JJISl 3TOTO
UM TpeOyeTcsi BpeMEeHH OOJIbIlle, YeM HCXOJIHO
HaOyXaBIIUM TpU CTAHJAPTHOHM TeMmmeparype.
B GonpmmHCTBE ciydaeB AEMCTBUE TeMIIepaTy-
pel (40°C) B Teuenue 1-2 cyrok HaOyxaHuUs 3a-
JIEP’KUBAET POCT 3apObIIIa U IPpOpacTaHue y ce-
MSIH U3 COIIBETHI U IEPBOTO, K BTOPOTO MOPSIKA.
VBenuveHne BpeMeHn UHKyOaruu 10 3—5 cyTok
yrueraer (MHrUOUpyeT) poCT 3apojblilia ce-
MSIH U3 COLBETUH mepBoro nopsaka. B cemenax

U3 COLIBETUH BTOPOTO MOPSAKA TPU ITUX YCIIOBU-
X POCT 3apOJbIIIEH MOJHOCTHIO OCTaHABIMBA-
eTCsl, U MIPOpacTaHusi HE MPOUCXOTUT, YTO COIIO-
CTaBUMO C HHIyKIuen Tepmoriokos [28—30]. [To-
BUJUMOMY, KPaTKOBPEMEHHOE BO3/I€HCTBHE TEM-
neparypsl 40 °C Ha HaOyxIlMe ceMeHa CBSI3aHO
C MOjAaBJI€HUEM MeTaldoju3Ma, U MpHU BO3BpaTe
K CTaHJApPTHBIM YCJIOBHSIM POCTOBBIE MPOLECCHI
3apoJipllIa MOTYT OBITH BOCCTAHOBIIEHBI, XOTS U C
OTpeIeTICHHOM 3a/IeP>KKOM. DTO CBUIETEIIbCTBY-
€T O HaJIMYUU BbICOKO3(DPEKTUBHON, HAAEKHOU
3alUTHl  JTAHHOTO 3JIEMEHTa PEenpONyKTUBHOM
cucremsl [31].
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. Godetia, ceaexkuusi, CcHCTeMa
ceJIbCKOro xo3siiictBa u Topda - punuaa @I'BYH

Cubnpcknii ¢penepabHbIH HAyYHBIH HEHTP MUrMEHTAH

arpoouorexnosoruii PAH, Tomck, Poccust

E-mail: coroleva-nsk@yandex.ru

Pedepar. Hacmoawuii 0030p noceauwien npoodiemam 6HYympusud080il U3MeH4u80Cmu y4eemoy-
Ho-0exopamuenvix pacmenuit pooa Clarkia Purch. cemeiicmea Onagraceae u ymouHeHuio cu-
cmemamuuecko2o cmamyca unmpooyyuposannvix ¢ Hosocuoupck euooe Godetia. Buowt knapkuu
u3 cexyuut Godetia u Rhodantos omauuatomes 0co60ii Kpacomoii u npoOOIIHCUMENbHOCHbIO Y6e-
menus. /[na omoopa nepcneKmusHvix opm u co30anus MECHHbBIX COPMO8, 8KIIOYEHHBIX 8 OC-
HOBHOUL accopmuMenm YeemouYHbIX Kylbmyp 0714 Kiumamuueckux ycaosuii 3anaonou Cubupu,
a makice 6HEOPEHUs UX 8 20POOCKOe 03eileHeHue HeodX00UMO 6CecCmopoOrHHee usyyeHue eauAHUA
yCo6uil 6HeutHell cpedsl Ha 2eHemu4ecKue 0CoOOeHHOCIU NONYIAYUIL, 0EKOPAMUGHbLE KAYECM6a,
Oouonozuro yeemenus, Mopozenes, 0p2anozene3, ceMeHHyo nPOOYKMuUGHOCHb U KA4eCmeo CeMAH,
aZpOMmMexHUKy 6ulpAUiUEAHUA GbIULEYKAZAHHBIX 6U006 Kaapkuu. B cmamve paccmampuesaromcesn
MAKCOHOMUYECKUE MAPKePbl, 3HAUUMbLE 0] ONPedeleHUs CUCEMAMUYECKO20 NOI0MHCEHUS GU-
006 Clarkia u3 cexyuii Godetia u Rhodantos ¢ cemeiicmee Onagraceae. H3nosxcenvl Ixcnepumen-
maivHble OAHHbBIE 2EHEMUYECKO20 U YUMOI02UYECKO020 AHAIU308, NPOBEOCHHBIX 3apPYDesHCHbIMU
yuenvimu 3a nocineonue 100 nem, komopwvie oarom npeocmagienue 0 mopgonocuueckou, Kapu-
07102U4eCKOIl XAPAKmepucmuKke u 2eHemu4eckoil U3MeHYU8OCMU Y PA3TUYHbIX U006 6 CEKYUU
Godetia. Yemanoenenvt Mexanuzmvl HAC1€006aAHUA NPUZHAKA OKPACKU Y6EMKO8 U MHO2OYUCTICH-
HbIX 6apUAUil NOI0MCEHUS NAMHA HA IeNeCMKAX PA3HbIX 61006 KaapKuil. Dopmuposanue nepeu-
HA 2eH06, omeeuarwux 3a cucmemy nuzmenmavyuu pooa Clarkia, mecmononoscenue u pazmep
KaApMUH08020 NAMHA, NO360UM 6ECHIU HANDPABIEHHbIIL OMOOP NO KAYEeCHEEHHbLIM NPUIHAKAM.
H3yuenue xapmunvl MHO20(AKMOPHO20 HACIE008AHUA RPUIHAKOE 2adumyca u (popmel yeemka
cpeou noosuooe C. amoena cnocoocmeyem omoopy Haudonee 0eKoOpamueHvlX 2UOPUOHBIX (hopm
(copmomunoeg) ¢ Kkauecmee ucxoonozo mamepuana. B 3aknwuenue npusooumcesa Kpamxuit 003op
nepcnexkmuenvix 6udoe pooa Clarkia uz cexyuu Godetia u Rhodantos oasa dekopamuenozo pac-
meHueso0Ccmea u ceneKyuu.
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INTRASPECIFIC VARIATION IN FLORAL AND ORNAMENTAL PLANTS OF THE
ONAGRACEAE FAMILY AND MECHANISMS OF VARIETAL DEVELOPMENT

'E.V. Koroleva, Researcher
'A.F. Petrov, PhD in Agricultural Sciences, Associate Professor
23Yu.V. Chudinova, Doctor of Biological Sciences, Associate Professor

"Novosibirsk State Agrarian University, Novosibirsk, Russia
’Tomsk Agricultural Institute - Branch of Novosibirsk State Agrarian University, Tomsk, Russia
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of Agrobiotechnology RAS, Tomsk, Russi

Key words: ornamental plants, genus, species, subspecies, hybrid, form, population, inheritance, trait,
genotype, allele, taxonomy, Onagraceae, Clarkia, Godetia, breeding, pigmentation system.

Abstract. The present review is devoted to intraspecific variability of floral and ornamental plants
of the genus Clarkia purch. Family Onagraceae and clarification of the systematic status of the
Godetia species introduced into Novosibirsk. Clarkia species from the Godetia and Rhodantos sec-
tions are noted for their particular beauty and duration of flowering. A comprehensive study of the
influence of environmental conditions on genetic features of populations, ornamental qualities, flow-
ering biology, morphogenesis, organogenesis, seed production and seed quality, agrotechnology's
of growing the above species of Clarkia, for selecting suitable forms and creating local varieties
included in the basic assortment of flower crops for climatic conditions of Western Siberia as well
as their introduction into urban gardening is necessary. The article discusses taxonomic markers
important for determining the systematic position of Clarkia species from Godetia and Rhodantos
sections in the family Onagraceae. Experimental data of genetic and cytological analyses carried
out by foreign scientists for the last 100 years are presented, which give an idea of morphological,
karyological characteristics and genetic variability in various species in the Godetia section. The
mechanisms of inheritance of the flower colour trait and numerous variations in the position of the
spot on the petals of different clarkia species have been established. Formation of the list of genes
responsible for the Clarkia pigmentation system, location and size of the carmine spot will allow tar-
geted selection for qualitative traits. The study of the pattern of multifactorial inheritance of habitus
and flower shape traits among C. amoena subspecies contributes to the passage of the most decora-
tive hybrid forms (varieties) as the starting material. In conclusion, a brief overview of promising
species of the genus Clarkia from the Godetia and Rhodantos sections for ornamental plant breeding
and selection is given.

DKOHOMHUYECKOE W COIHMAJIbHOE DPa3BUTHE
ropoga HoBocubupcka 1 HoBocuOupckoi 00-
JacTd OOYCIIOBIUBAET CTPOHUTEIBCTBO HOBBIX
00BbEKTOB MH(PACTPYKTYPHI M YBEINYHUBACT T10-
TPEOHOCTH B 3€JI€HBIX 30HaX, 0COOEHHO B LIEHTPE
Meramnoiuca. baaroycTpoiicTBO U pa3BUTHE HO-
BBIX PEKPEALMOHHBIX OOBEKTOB: CaJ0B, MAapKOB
U CKBEPOB — BEZIET K YBEIMUYCHHIO TUTOIAIEH MO
[BETOYHOE O(POpPMIICHHE, KOTOPOE HEOTHEMIIEMO
CBSI3aHO C TIOBBIIICHHEM Ka4eCTBa U paCIIUPEHU-
€M acCOPTHMEHTA IIBETOYHBIX KYIBTYp, YCTOM-
YUBBIX K MECTHBIM IMPHPOJHO-KIUMATUYECKUM
YCIIOBHSIM.

JlekopaTHBHBIE PACTCHUS IIHPOKO HCIIOJb-
3yHOTCS IS O3CJICHCHHUs. 3HAYUTEIHHOE MECTO
B I[BETOYHBIX O(OPMIICHHUSIX OTBOAMUTCS KpaCH-
BOLBCTYIIUM OJHOJICTHUM PaCTCHHUAM (JICTHI/I-
KaM), KOTOPBIC OTIIMYAIOTCA MPOAOIKUTCIIbHBIM
[IBETCHHEM, DPa3HOOOpa3HBIMU TaOUTYyCOM Ky-
CTa, CTPOGHHUEM M OKpPAaCKOHM COLIBETHH M IBET-
koB. [I09TOMY 3KOHOMUYECKU BBITOHO MPOU3-
BOICTBO CO6CTBCHHBIX CEMSH MECPCICKTUBHBIX
JICTHUKOB, O6J'Ia)IaIOHII/IX BBICOKMMHU COPTOBBIMH
Y TIOCEBHBIMH Ka4€CTBaMH, COOTBETCTBYIOIUMH
MOYBEHHO-KIIMMATUYECKUM YCIOBUSM 3araHou
Cubupu.
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[IpencraButenu cemeiictBa Onagraceae
Juss. — omHONETHHE NEKOpaTHBHBIE KPACHBOII-
Berymue pacrenus Clarkia amoena (Lehm.)
Nels & Macbr. u C. purpurea (Curtis) Nels &
Macbr. — BBIAETISIOTCS TPOIOIKUTEIBHBIM I[BE-
TEHUEM, BBICOKUMH JICKOPATUBHBIMH KadeCTBA-
MU KyCTa ¥ IIBETKOB M CIIOCOOHOCTBIO BBIJICPIKH-
BaTh NMOHIKEHHBIC TEMIICPATypbl H 3aMOPO3KH,
YTO JIaeT BO3MOXXHOCTH BBIPAIIUBAHUS B IIBET-
HUKax 0e3 paccaibl — MOCEBOM CEMsIH B TPYHT.
Jlannbie Buasl pactenuii u3 poga Clarkia Purch.
MPAKTUYECKH HE BCTPEYAIOTCS B O3€JICHEHUH
HoBocubupcka u 3aciayKMBarOT OOJBIIETO pac-
MPOCTPaHEHHsI B HAIIEeM PETHOHE, YeM B HACTO-
STIee BPEeMsI.

J11s1 0OOHOBIIEHYSI pErHOHAFHOTO COPTUMEH-
Ta UIMMYHHBIMH U TOJICPAHTHBIMH COPTAMH IIBE-
TOYHBIX KYJIBTYP, HE TEPSIOIIMMH CBOECH JIEKO-
PaTHUBHOCTHU TIPY MHTPOIYKITUU W aTallTUPOBAH-
HBIMH K Pa3BUTHIO B TIPHPOTHO-KITMMATHUIECKOM
30HE PHCKOBAHHOTO 3€MIIEJIeNINs, HEO0OXOIUMO
n3y4yaTb MHPOBOM TE€HETHYECKHUH IOTEHIHAI
[[BETOYHO-JICKOPATHBHBIX PACTEHUI W CO3/1aBaTh
coOCTBeHHBIM OaHK MCXOIHOTO MaTepHayia s
CEJIEKIIMU ¥ AJIUTHOTO CEMEHOBOJICTBA, a TaKKe
pa3paboTku 3()(PEeKTUBHBIX TEXHOJIOTUH BO3Je-
TIBIBAHUSL U COXPAaHEHHsI OMOpPa3HOOOpa3usi pac-
TEHUM.

B nureparype mo IBETOBOACTBY BCTpeya-
IOTCSl Pa3JInYHbIE MHEHHUS O CHUCTEMaTHYeCKOM
TTOJIOKEHUH BHJIOB W TIOABHUJIOB KIAPKHMA, TAKUX
kak Clarkia amoena (Lehm.) Nels & Macbr., ko-
TOpast Yalie yIOMUHAETCS KaK TOACTINS IPeIeCT-
Has Godetia amoena (Lehm.) G. Don, u knapkus
nypnypHas C. purpurea (Curtis) Nels & Macbr.
— cunoHuM Godetia purpurea Nels & Macbr.

Llenp wiccnenoBaHusl — yTOUHEHHE CHCTEMa-
THUYECKOTO CTaTyca BhINIEYKa3aHHBIX BHIOB pac-
TEHW W CPAaBHUTEIHHOE M3YYECHHE 3aKOHOMEp-
HOCTE€l BHYTPUBHUIIOBOW M3MEHYMBOCTH W Ha-
CIIEZIOBaHMS XO3SHCTBEHHO-IICHHBIX TPU3HAKOB
JICKOPATUBHBIX OJHOJICTHUX BHUJOB  PACTCHHIMA
pona Clarkia cemeiictBa Onagraceae mo pe-
3yJbTaTaM TEHETHYECKOTO ¥ IUTOJIOTHYECKOTO
aHaJIN30B, TIPOBECHHBIX 3apyOe)KHBIMU YUYCHBI-
MH 3a nociuennre 100 mer st COBEpIICHCTBO-
BaHUSI METOJIOB W TEXHOJOTHH CEIEKIIMOHHOTO
mporiecca, BHIBEJICHUSI HOBBIX MECTHBIX COPTOB

U TUOPHUIOB, NOJY4YEHHUS BBICOKOCOPTHOIO Ce-
MEHHOI'0 Marepuaia, yCTOMYMBOIo K pe3KO-KOH-
TUHEHTAJILHOMY KJIMMATy JIECOCTENH 3amagHou
Cubupu, a Takxke coxpaHeHus: OnopasHooOpaszus
pacTeHui.

OBBEKTbBI U METO/bI
NCCIIEAOBAHUH

B HoBocuOupck onHoNeTHUE IEKOPAaTUBHbBIE
pactenus poga Clarkia Purch. u3 cemelictsa ku-
npeiinbie Onagraceae Juss. momanu Omaromaps
MEXIYHApOIHON cucTeMe oOMEeHa CEeMEHaMH.
NHTpoAyKIIMOHHBIE HCCIEAOBAaHUS MPOBOIM-
auck B 1986-2006 rr. Ha 6aze LICBC CO PAH
u ¢ 2011 r. mo Hacrosmee Bpemsi Ha Oase
HoBocubupckoro rocyaapcTBEHHOTO arpapHo-
ro yauBepcuteta. OObeKTaMu AJ UCCIIeI0Ba-
HUI TOCITYKUJIM 0O0pas3ibl OJHOJIETHUX KpacH-
BOIIBETYIIMX PACTEHUH: TONEIUU TMpeecTHOU
Godetia amoena (Lehm.) G. Don), nony4uenHnoi
u3 'bC CO PAH (r. MockBa), 1 rogeuuu myp-
nypHoit Godetia purpurea G. Don, oiay4eHHON
B 2000 r. Mo AenekTycy U3 pyMBIHCKOTO OOTaHU-
yeckoro cana Gradina Botanica Alexandru Borza
a Universitatii Cluj-Napoca Pymbiauu (puc. 1).

Mopdonoruyeckoe CTpoeHHUE pacTeHUM
ATUX JIBYX BUJIOB OYEHb IMOXOXKE, XOTS U UMEIOT-
Csl CyUIECTBEHHbBIE PA3IUYUS IO JUIMHE TJIaBHOTO
cTeOMst U COIBETHSI, TaOUTYCY, CTEIIEHU BETBIIE-
HUS 1100EroB, pa3mMepy U IBETY JIUCThEB, OKpPa-
CKE, CTPOCHHUIO W pa3Mepy IBETKOB, a TakKxke
CTETeHH PACKPBITUS TIOI0B—KOPOOOUEK U OHo-
norun 1BereHus. C BblllIeyKa3aHHBIMU BUAAMHU
¢ 2011 r. Bemercs cenekimonHas pabora Ha Oa3e
HoBocubupckoro rocyaapcTBEHHOTO arpapHo-
r0 YHUBEPCUTETA U MPOAOIDKAIOTCS HUCCIIeI0Ba-
HUS [0 U3YyYEHUIO BIIMSHUS OKpYXKaIoUei cpe-
JIbl HA TEHETUYECKUE OCOOCHHOCTH MOMYJISIHM,
OHMOJIOTHIO 1BETEHUs, MOp(OreHe3, opraHore-
HE3, CEMEHHYIO MPOAYKTUBHOCThH, KaY€CTBO CE-
MSIH M arpoTEeXHHUKY JaHHBIX MEepPCHEKTUBHBIX
BUJIOB JICKOPATUBHBIX [[BETOYHBIX PACTEHUM IS
BHE/IPEHUS UX B 3€JIEHOE CTPOUTETHCTBO, TaK KaK
9TH BHJIBI OTIMYAIOTCA XOJOJ0YCTOHYHUBOCTHIO
U TIPOJIOJIKUTENbHBIM MIEPHOAOM IIBETCHHUS.

JlanHasi yacTh Hallel Hay4YHO-HCCIIE0Ba-
TENbCKON pabOThl BKIIIOYAET OIpE/eIeHUe CH-
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2
Puc. 1. O6wexrsl uccnenosanus: 1— C. amoena (Lehm.) Nels & Macbr.; 2 — C. purpurea (Curtis) Nels & Macbr.
®oro: E.B. Koponesa, HoBocubupck, 2020 .
Subjects: 1— C. amoena (Lehm.) Nels & Macbr.; 2 — C. purpurea (Curtis) Nels & Macbr.
Photo: E.V. Koroleva, Novosibirsk, 2020

crematnueckoro craryca (Godetia, wzydeHue
JUTEPATYPHBIX AAHHBIX O CPABHUTEIBHBIX MOp-
donornyeckux, OMOIKOJOTHUECKUX, LUTOJIOTH-
YECKUX U FEHETHYECKHX XapaKTEePUCTHUKAX BHU-
ZIOB U TIOIBUAOB JEKOPATHBHBIX PACTEHHN pona
Clarkia n cpaBHUTETEPHOM HU3y4Y€HHH OCOOEHHO-
CTeH HACJIEAOBAHMS M M3MEHYHBOCTH OCHOBHBIX
JEKOPaTHBHBIX TNPHU3HAKOB (OKpacka U (opma
[BETKA/COIBETHSI).

Hacrosimuii 0030p mocesmien npodneMam
BHYTPHUBHIOBOH M3MEHUYHNBOCTH LIBETOYHO-JIEKO-
patuBHbIX pactenuii pona Clarkia Purch. cemeii-
ctBa Onagraceae.

PE3YJIGTATHI UCCJIEJTOBAHUM
N UX OBCYXKIEHUE

CucreMaTH4yecKoe MoJIosKeHHe Poaa KJap-
kust — Clarkia Purch. H. Lewis [1] onpenenu,
yro Clarkia —3T0 pox OMHONETHUX IEKOPATHBHO-
LBETYIINX PACTEHUH, SHAEMUYHBIX AJIS 3amaj-
HoMl yactu CeBepHOW AMEpPUKU C yMEpPEHHBIM
KauMaroM. Bce BHIbI OOHMTAIOT OTHEIBHBIMH

KOJIOHHUSIMH ~ PA3HOTO pa3Mepa OT HECKOJIBbKUX
COTEH 10 HECKOJIbKUX ThICSY 0cobeil. Kononun
OOBIYHO CYIIECTBYIOT MHOTO JieT (10 20) u BO3-
OOHOBJISIFOTCS HA TOM K€ MECTE.

Pon Ha3BaH B dYecThb KanmuTaHa YHUJbsMa
Knapka u3 skenenquuun JIeronca u Knapka 1804-
1806 rr.

YTouHeHue CHCTEMATHYECKOI0 no-
aoxxkenusi Godetia. PA. Munz, A. Philip,
C.L. Hitchcock [2, 3] u W.L. Jepson [4] Bbine-
nsiu aBa pona: Clarkia v Godetia, 0CHOBBIBasICh
Ha (hOpMe JIETIECTKOB.

B 1908 = WL. Jepson [4] omyOnukoBai
B boranudeckoii raszere, uro Godetia — 310 ce-
BEPOAMEPHUKAHCKHI PON, KOTOpPbIH oOuTaer
HA TUXOOKEAHCKOM MOOepexbe U MpelnCcCTaBJIeH
B ocHOBHOM B Kanudopuuu. On onucan pasHbie
TUTBI BCTPEYAIOIIUXCS BUAOB M MEKBHIOBBIX
ruOpHUIOB JAHHOTO poja U WX reorpaduyeckoe
pacrpocTpaHeHue, onpenenusa 17 pasHOBUIHO-
CTe, OTHOCSAIIUXCS K IBYM rpymnmnam: Amoena —
rPYMIa, COCTOSINAS U3 PHIXJIbIX, PA3BETBICHHBIX
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dbopm co cremommmucs ctedmsimu; u Purpurea —
TpyIma, COCTOSIas W3 Yy3KOMUPAMHIAIbHBIX
dbopm ¢ mpsmoctosTunmu crebismu. Mim Opum
BBIJICJICHBI 5 HOBBIX BUJIOB, 15 HOBBIX pa3HOBHU/I-
HOCTeH, 6 HOBBIX ()OpM U 3 HOBBIX KOMOMHAIMH.

B Poccumn m HEKOTOpBIX cTpaHax 3armajaHoun
EBponsr pox romemus ymoMHHAEeTCsS Kak ca-
MOCTOSITEJIbHASI ~ CHCTEMaThyecKass  eIuHU-
11a, B I[BETOBOJCTBE pPACIPOCTPAHEHBI COpTa
JBYX BUJOB: rojenuu npenectHou (G. amoena
(Lehm.) G. Don.) u ronenun KpymHOLIBETKOBOM
(G. grandiflora Lindl. (syn. G. whitneyi A. Gray;
G. hybrida Hort.), 06a ponom u3 Kamudopuuu
[5]. O.M. [Tonetuxo u A.I1. MumenkoBa [6] cun-
tator G. whitneyi cunonumom G. grandiflora.
B Aarmu u cnianuu poj 13BECTEH MO 0O0IIHM

B oxuH oot — Clarkia, ipu 5TOM 0TMEUAJIOCH,
yto C. rhomboidea Douglas ex Hock sBrnsercs
nepexoaHbIM BUIOoM, a aApyroi Bun— C. biloba
(Durand) A. Nelson & J.F. Macbr. (puc. 1) sB-
JSIETCS OJJHUM M3 CBSI3YIOIINX 3BEHBEB MEKIY
HUMH | criocoOeH ckpemuBarbes ¢ C. elegans
(cunonum C. wunguiculata H.F. Lewis &
M.R. Lewis).

B cBoux paborax H. Lewis, M.E. Lewis
[10], H. Lewis, M.R. Roberts [11] u B. I'pant
[12] moaTBepauiy, 4TO BEPOSTHOE HAMPABICHUE
sBomoruu BunoB poma Clarkia (Qnagraceae)
Ha THXOOKeaHCKOoM mobepexxbe CeBepHOI
AMepHuKH HIeT OT Me30(pWIbHbIX (OpM, MpH-
CHOCOOJICHHBIX K KJIMMAaTy C YMEPEHHOW BIIaxK-
HOCTBI0, 710 KcepoduToB. [IpeaxoBslil Buj, oOu-

Puc. 2. Bunpt Clarkia Purch. a — C. amoena; 6 — C. biloba; B — C. rhomboidea; T — Clarkia lingulata;
1o — C. unguiculata. ®oto: CalPhotos is a project of BNHM University of California, Berkeley
Species of Clarkia Purch: a — C. amoena; b — C. biloba; ¢ — C. rhomboidea; d — Clarkia lingulata,

e — C. unguiculata. Photo: CalPhotos - Project BNHM, University of California, Berkeley.

HazBaHueM Godetia, B0O ®@paHLUU BCTpeYaeTCs
kak Godétie, B 'epmannn pacpoCTpaHEHHI JBa
HazBaHus: Atlasblume n Godetie [7].

Hemenxuii yuensrit F.E. Grosse [8] B pa-
6ore «CpaBHHUTENbHAs AaHATOMHS CEMEWCTBA
Onagraceae» k pony Clarkia Purch oTHOCHI TpH
Buna: C. pulchela Pursh, C. elegans Douglas,
C. integripetala (Bo ®nope Kamudopuun takoi
BHJI OTCYTCTBYET), a K pony Godetia — mecTh BU-
noB: G. willdenowiana Spach (cunonum Clarkia
purpurea subsp. purpurea), G. romanzolffii (cu-
nouuM Clarkia romanzovii (Ledeb. E x Hornem.)
A. Nelson & J.F. Macbr.), G. lepida (Clarkia
purpurea subsp. viminea (Douglas) H.F. Lewis
& M.R. Lewis), G. amabilis, G. chuminii (Bo
O®nope KanudopHuu 3T BHUIBI OTCYTCTBYIOT),
G. grandiflora (cunouum Clarkia amoena subsp.
lindleyi (Douglas) H.F. Lewis & M.R. Lewis).

[To mpennoxenuto A. Nelson u J.F. Macbride
[9] ponsl romenus u KIapKus ObUTH O0bETUHEHBI

TaBIIMA B YMEPEHHO BIIAXHBIX MECTaX, OBLI
OMM30K K coBpeMeHHBIM Buaam C. amoena Win
C. rubicunda (Lindl) H.F. Lewis & M.R. Lewis.
[TpomexyTodHast CTaaNs B TOM Psiy TPE/ICTaB-
neHa HeiHe xuBynum Buaom C. biloba, a koHeu-
Hasi kcepoduTHas cragus — BugoM C. lingutaia.
[Tepexon ot C. biloba x C. ungulata nmpousoiesn
B pe3yJbTare KBAHTOBOIO BHUA000pa30BaHUSI.
C. lingulata H.F. Lewis & M.R. Lewis 3BoJto1u-
OHMpOBaJIa CpaBHUTEIBHO HenaBHO U3 C. biloba.

Bo ®nope Kanudopuuu B uncne 12 ponos
cemeiictBa Onagraceae pon Godetia xak caMmo-
CTOSITETILHBIN HE YHCIIUTCS: OH CYMTACTCS CUHO-
HuMmoM poaa Clarkia Purch. [13, 14].

[lo xnaccudukanusm, HpeACTaBIECHHBIM
Bo ®nope Kamudopuuu [13] u pykoBoacTse
Jlxercona «Beicmme pactenust Kanudopuun»
[14], HamMu wW3ydYaIUCh KJIapKus MpeaecTHas
C. amoena (Lehm.) Nels & Macbr., cuHonu-
MOM KOTOPOW SBIISIETCS TOACLUS IpeIecTHas
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G. amoena G. Don, W KIapkus IypIypHas
C. purpurea (Curtis) Nels & Macbr. — cuHoHUM
G. purpurea Nels & Macbr., koTopast OTHOCUTCS
K MEJIKOLBETKOBOM TOJICIIUH.

OnHako MbI Oy/ieM HCIIONB30BaTh 0OIIENpPU-
HATOE Hay4dHOoe Ha3BaHue pona — Clarkia, ocrta-
BHB 9T CHHOHUMBI KaK CCHIJIKA Ha yCTapeBIIINE
TEKCThI WM 0a3bl 3HAHU.

Onucanue Clarkia amoena (Lehm) Nekt
& Macbr. — Godetia amoena G. Don. [13]

Pactenus npsimble WK pacKUIUCTbBIE, O0Tb-
e yacteio 30—100 cM BBICOTOM, CBEPXY KOPOT-
KOOITYIIICHHBIE C HAMpPaBJICHHBIMU BBEPX 3aKPYy-
YEHHBIMH BOJIOCKAMH, JIUCThS JAHIICTOBHUIHBIC,
1-6 cm gmmnoi, 0,4—1,5 cM mmMpuHOH, Ha Ye-
pemkax 0,6 ¢cM JIIMHON; COLBETHE C MPSAMOU
OCBIO; IIBETKU — CKPYYCHHBIC, TTOYTH TIPSMEIE,
TpyOKa BeHunka 6—10 MM JJIMHOM ¢ KOJIBIIOM BO-
JIOCKOB HUKE CEPENHbI; YallleTUCTUKH JIAHLIETO-
BUJHBIE, OONbIIEH YacThio 1,5-2,5 ¢M JJIMHOM,
COCTMHCHHBIC M TOBEPHYTHIC B CTOPOHY IBLIb-
HUKOB; JIETIECTKH OOKOI[BETKOBHIE /10 BOPOHKO-
BUAHBIX, 2—3,5 CM JUIMHOM, PO30BbIE WJIA CBET-
JIO-JIMJIOBBIE 1O OEJIbIX CBEPXY, 4acTO PO30BBIE
WJIU TISITHUCTBIC B TIEHTPE, IPKO-KPACHBIE; 1[BET-
KM OT OeJIbIX JO CBETJIO-TUJIOBBIX, MBUIbHUKH 3a-
OCTpPEHHBIE — OT JIMJIOBBIX JI0 JKEITHIX WU C OT-
TEHKOM KPacHOr0; c(pOpMHUPOBABIINICS CTOIOUK
BBIHOCHUT BBEPX THIUMHKH; MOJIO/IAsI 3aBsI3b (Karl-
cyna) 4-Oopoznuarasi, ciabas, HEMHOTO YTOJ-
IIEHHAs B CEpeUHEe, JOCTUTAET 2—5 CM JIJIMHBI,
CyOIIMIIMHIpUYECKas; CEeMEHa KOpHYHEeBaThIE,
yenryifuarsie, NPUOIU3UTENBHO 1,5 MM UTMHOM,
rpebemiok ena 0,1 MM JUIHHOMN; XpoMocoMm 7
(Hakansson). MecTta oOuTaHusi: CKJIOHBI U 00-
PBIBBI BOJIM3W MOPS;, CEBEPHBIN OEperoBor Ky-
CTapHUK, OeperoBoit jyr u T.A. L{Berer B uione
— aBIyCTe.

Onucanue Clarkia purpurea (Curtis)
A. Nelson & J.F. Macbr. [13].

Crebenb — OT JeKavero 10 MpsIMOCTOSYETO,
MeHee | M, OT rojoro 10 KOpOTKOOMYUIEHHOTO,
cu3blid. Jlucres: wepemkn 0-2 Mm, JIUCTOBast
mwiactuHa 1,5—7 cM, TuHeHas Wik y3KOIpoa0JI-
roparast 0 DIJUIMIITUYECKON WA SIMIICBUIHOM.
Congetne: och B OyToHE mIpsiMasi; OyTOHBI Mpsi-
Mocrostune. [{BeTku: runmanTuit 2—10 MM, 6e3 3a-
METHBIX KHJIOK; YallIeTUCTUKU OCTAIOTCsI CpoC-

UIMMHCS B JIB€ YaCTU WM BCE OCBOOOXKIAIOTCS;
BEHUMK dYalieoOpa3HbIi, JENeCTKH BeepooOpas-
HbIE, 0OPaTHOSIMIIEBUIHBIE WU JUTUIITHYECKUE,
0T 0J1eTHO-PO30BOT0 10 MyPIYPHOTO WJIK TEMHO-
BHHHO-KPACHOTO I[BE€TA, YaCTO C KPAaCHBIM HWJIN
MyPIyPHBIM TISATHOM, PAaCIOJIOKEHHBIM OJIHKE
K LIEHTPY WJIU TUCTAIBHO; THIYUHOK 8, TBITLHU-
KM OJIMHAKOBBIC; 3aBsi3b 8-Oopo3mauaras. [Lmombr
nuHou 1-3 em. Yucno xpomocom — 26.

[TonBuABI MIUPOKO HHTETPUPYIOT.

Buasbi, popmbl m rudpuabl. Kpome ecte-
CTBEHHBIX (HOpPM, y KIAPKUU HUMEIOTCS MHOTO-
YHCIIEHHBIE CaJlOBbIE COPTa, KOTOphIE, 3a OT-
NeNHHBIMH HCKJTFOUCHUSIMH, BCE TPUHAIJICKAT
K rpymnmne Amoena.

G. Hiorth [15] mepBwlii pazgenusi BHUIBI
Godetia na 7 pa3nUyHBIX TPyNN, HPUHAMAs
BO BHUMaHHWE IMTOJOTMYEeCKHe maHHbIe. Hac
MHTEpECYeT TOJNbKO Ipynmna Amoena, KoTopas
MOCTaBMJIa TMOYTH BCE ca/loBble (HOpMBI Kiap-
kuu. OTH canoBble Gpopmbl G. Hiorth paznenun
Ha JIBa TUIIA, KOTOPbIE MOXHO OTHECTH K BUAaM
G. amoena (Lehm.) A. Nelson & J.F. Macbr.
u G. whitneyi (A.Gray) T. Moore.Tonpko kopo-
0ouku whitneyi-Tuma, Kak paBUiI0, He TUITUYHO
BOCHMIDKIJIKOBBIE, KaK JIOJDKHBI OBITh Y TPEEB-
CKOTO BHJIa, @ YETHIPEXTPaHHbBIC I UMEIOT Ye-
ThIpe ITyOOKUX U YEThIPE HEITYOOKUX OOPO3IKH.
Hernmy6okue (rmmockue) 60po3aku y paznoooOpas-
HBIX CaJOBBIX (OPM W MHAMBUIYATHHO OYCHB
CWJIBHO Pa3jNyaroTcs M0 CTETIEHU Pa3BUTHS: YEM
OHM CHJIbHEE Pa3BUTHI, TEM OOJIbIIE MPOU3BOIST
BIIEUATIICHUE pebdep.

B 20-40-e r. XX cronetust cpa3y He-
ckonpko wmccaenopareneii: G. Hiorth [15, 16],
H. Rasmuson [17], R.J. Chittenden [18] mpoBenu
paboOTHI IO MEXBUIOBBIM U MEXPOIOBBIM CKpe-
nBaHusAM Tonmenuu. [mOpuasl ObUTH TOTyYe-
HBI OoT ckpemuBanus G. amoena n G. whitneyi,
C ApyTUMH BUAAMU THOPUIOB HE MOITYUUIIOCH.

[lo pe3ynsraramM CKpEIIMBAHUS MEXKAY
pa3IUYHBIMU €CTECTBEHHBIMU W KYJBTHUBUPY-
eMbiMH (opMaMu ToAenuil rpynmbsl  Amoena
G. Hiorth [15] cnenan BBIBOIBI, UTO CYIIECTBY-
€T YeTKO OTPaHWYCHHAs TPYIIa BHUJIOB CEKIIMH
G. amoena, KOTOpasi HU C OJHOW JAPYTOMl CeK-
LKel 3Toro poja He MokeT cMemmuBarbes. Kax
BAKHEUIIYIO XapaKTEPUCTUKY ISl 3TOM T'PYIIIIbI
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Puc. 3. Bugp! knapkuu rpynnsl Amoena o G. Hiorth, 1941: a — G. nutans (Clarkia gracilis);
6 — G. amoena; B — G. whitneyi; ®orto c caiira: https: /naturalhistory2.si.edu/botany/onagraceae/

Species of the Amoena clarkia group according to G. Hiorth, 1941: a — G. nutans (Clarkia gracilis);

b— G. amoena; c — G. whitneyi; Photo from: https://naturalhistory2.si.edu/botany/onagraceae/

OH paccMarpuBall IUIOJ — YEThIPEXpeOCPHYIO
kopoOouky. [IpuHAIIEKHOCTH K ITOH TpymIe
MOXXHO ONPEACITUTHh MO OTACIHHOH KOpoOOUKe
B 3aKPBITOM COCTOSIHUU. DTa IPyIIa BIIOJIHE CO-
OTBETCTBYET XUYKOKOBCKOMY Buay G. amoena.

G. Hiorth [15] pa3menmun rpymmy Amoena
Ha 3 Buga (puc. 3): G. nutans (Ha3BaHUE BUAA
HezelicTBUTeNbHO) — cuHoHUM Clarkia gracilis
(Piper) A. Nelson & J.F. Macbr. (6yToH moH#H-
KalOIIHid, CO3peBIIas KopoOoYKka HE OYeHb OT-
KpbiTa), G. amoena (OyTOH MPSIMON BEpTHKAJIb-
HBIHA, TpeoOnajaronas XapakTepUCTHKA IIBET-
Ka — 0a3aJlbHOE TISITHO Y OCHOBAHHMS JIETIECTKA),
G. whitneyi (rOCTIOJCTBYIOIIUN PUCYHOK IIBETKa
— IIEHTPAJIbHOE TISITHO HA JIENECTKE W HUKOTA
HE BCTpedaeTcsi 0a3alibHOE, CO3peBIIasl KOpo-
Oouka OTKpBIBacTCsS Oojiee-MEeHee MIMPOKO WIIH
OCTaeTCs 3aKPBITOH.

MecTonoNI0KeHHE BBHIIICYTTIOMSIHY THIX BHJIOB
OCHOBBIBAETCSI, TIPEXK]IC BCETO, HA M3YYCHUH CTE-
PWIBHOCTU TBUIBLIBI U 3apOJiblllia Yy THOPHUIOB.
I'ubpunbr Mexay popMaMu ¢ IPSIMBIMUA U TIOHU-
KaloIMMK OyTOHaMU BCETIIa B BRICOKOW CTETICHH
cTepwibHbL. brnaronapst reorpaguueckoi u3o-
JsMd, (HOPMBI F0XKHEE MOPCKOW OyXThI 30510Tast
Kopma y Can-®pannucko (G. amoena) pazaenu-
o ¢ ¢popmamu ceBepHee OT Hee (G. whitneyi).
BcnenctBue OONBIIOTO CXOACTBA ATHX JBYX
BUJIOB U OOJIBIION BapHaOETbHOCTH CEBEPHOTO
BUJIA JUTSI ONIPEICIICHHsI UX TIOJIe3HO 3HATh Clie-
TYIOUIHE PA3IUUHUSL.

bazanpHOE TATHO, T. €. MaJeHBKOE IATHO
NpsSIMO Y OCHOBaHUSI JICTIECTKOB, SIBIISIETCS TO-

CIOJICTBYIOIIEH XapaKTepUCTHKON ILIBETKa pac-
TEHH, OOMTAIONINX I0XKHEE OT 30J0TOH KOPMBI.

LenTpanbHoe MATHO y IIBETKOB IIpeobiana-
€T B MOMYJSIUIX, PACTIPOCTPAHEHHBIX CEBEPHEM
ot 3onoroit Kopmbel. Bo Bceit obnactu pacmpo-
CTPAaHEHUs BUJIOB TPYIIIbI Amoena B pa3nuyHON
4acTOTE BCTPEUAIOTCSI HHIUBUYYMBI O€3 BCSIKO-
IO ISTHA.

HyxHo mnpuHumarb BO BHUMaHHE, 4YTO
€CTECTBEHHBIC MOMYNALNUN PACTEHUN TPYIIIBI
Amoena MOIM J1aTh CaJ0Bble (OPMBI C IIEH-
TPaJIbHBIM IISITHOM.

VYV G. nutans B npupoje BCTPEUYAIOTCS JABOSI-
K€ TUIBI MSTEH, KOHEYHO, y MPOCTPAHCTBEHHO
M30JINPOBAHHBIX APYT OT APYyra MOMYJIsSLUi.

G. whitneyi, xak IpaBUJI0, UMEET MOJIO0CAThIE
(ITpuxoBaThie) IBETKH. borblias 4yacTh jenect-
Ka WJIM BECh JICTIECTOK OEJIbIN MIIM OTHOCUTEIIEHO
CBETJIO 3aIITPUXOBAHHBIN. DTH MOJIOCH 00pa3y-
IOT 4acTO MEPEXOJHYI0 30HY MEXIy OelbIM Oc-
HOBAHMEM U OTHOCHUTEJIBHO TEMHBIM JIUCTaJb-
HbIM KpaeM. [lomocarbie IBETKH IOCIOJICTBYIOT
y CEBEPHBIX pac, paclpOCTPAHEHHBIX Yy FOKHOM
rpanunbl 3aiuBa ['ymOonpara. Ilomocaroctsb
LIBETKOB OTCYTCTBYET Yy KKHBIX BUTHEEBCKHUX
pac 1o cocenctBy ot 3om0Toid Kopmel, kKoTopbie
BMECTO OEJNIOBAaTOro OCHOBAHUS, HANPOTUB, Ya-
CTO MMEIOT OCHOBAHME OTHOCHUTEIBHO TEMHOE,
M3-3a YEero CKJIAJIbIBaeTCs BIEYATICHUE HAJTUUUS
Ha JIeTlecTKax 0a3aibHOTrO msiTHA. Packl, pacmpo-
CTpaHEHHble okHee 30i10Tol KopMmbl, nMeror
OnecTsIMe KpacHbIe NMbUIBHUKK C HACHIILIEHHBIM
JKEJITBIM KOHYHMKOM, a pachl, HaXOJsILIHecs ce-
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BEepHEE OT OYyXThI, XapaKTepU3yIOTCsl MEHEE Ha-
CBIILIEHHON OKPAacCKOW NMBUIbHUKOB.

CanoBble copra whitneyi-tuna umeroT dep-
TUJIbHBIE THOPHUIBI C €CTECTBEHHBIMHU (hOopMaMu
ceBepHee oT 3onotoil Kopmbl, camoBbie Gpopmbl
amoena- TUIa — C TAKOBBIMH, OOUTAIOIITUMH FOXK-
Hee ot 3omotoit Kopmel. Micxons u3 sToro moso-
xenust G. Hiorth onpenenn ceBepHbIi BUI Kak
G. whitneyi, a YoxxubIil — Kak G. amoena.

B TO BpemMs kak camoBble copTa rpymn-
bl Amoena MMEIOT OYeHBb OOJIBIIOE CXOACTBO
C JUKUMH amoena-pacaMu, CcaJioBble copTa
G. whitneyi TaOUTyCOM 3aMETHO Pa3IMYaAIOTCS
CO BCEMH TUKUMH Whitneyi-pacaMu. ITO MOXKET
CBUJIETEIILCTBOBATh O TOM, YTO CaJ0BBIE COpTa
rpynsl Whitneyi pou30LUIH OT €CTECTBEHHBIX
JIOKaJBHBIX pac, OTIWYUTEIbHBIE 0COOCHHOCTH
KOTOPBIX YaCTUYHO OBUTM YCHJICHBI OJlaromaps
0TOOpY TIPH CEIICKITHH.

Bunsl rpynmer G. amoena XUBYT B KOJIOHU-
sx, HacauTeBaromuX or 1000 10 COTHH THICSY
oco0el, KaKk TpPaBWJIO, MPOCTPAHCTBEHHO H30-
JINPOBAHHBIX OT COCEIHUX KOJOHWU. Bo Bpems
[BETCHHS TaKWe KOJOHWH Ojaromapsi pasMepy
U OKpackKe I[BETKOB CHJIbHO OpOcCaroTcs B IJiasa.
[Tocne oTmBeTaHWs >TH KOJOHHWH TPYIHO OOHA-
PY>KUTh, OCOOCHHO €CIIM YUCJIO UX HEOOJBIIOE.
BonsmmHCTBO pac BIOJIb 3aMafHOTO MOOEPEKbS
CeBepHoil AMepuku B moisioce IHmHpuHOH 50—
100 kM 1BeTeT B3HAUMTENHLHO IIO3/HEE, YeM

Ha BoctouHoM. G. Hiorth [16] Beiaenwt cempb n3-
BeCcTHBIX (hopm Buaa G. amoena.

B mactosimee Bpemss B TaKCOHOMHH poOja
kinapkun  G. Wwhitneyi OTHOCHUTCS K TIOJIBH-
ny Clarkia amoena subsp. whitneyi (A.Gray)
H.F.Lewis & M.R. Lewis, mo cooOmeHusM,
B MPUPOJIE OCTAJIACh TOJBKO OIHA JHKAs TOIY-
JTISATTHS.

[uToreHeTnuyeckue HCCJIeI0BAHUSA
pona Clarkia Purch. ITo maenuto V.S. Ford
u L.D. Gotlieb [19], pon Clarkia, cocrosimmii
nu3 42 OIHOJNETHUX BUJOB, B OCHOBHOM IpPOU3-
pacraromux B Kamudopuuu, mocmyxusn moe-
JIBIO JUISI MHOTUX UCCIIEIOBAHUN DBOJIOIIMOHHON
OHMONIOrMM pacTeHHi, 0cOOEHHO MOpQoIoruyue-
CKHX, IUTOJOTHYECKUX W TEHETHYCCKHX pac-
XOXKJIEHHUH.

[eHeTnueckass U3MEHYMBOCTh M ITUTOJIOTHS
pona Clarkia vHTEHCUBHO HCCJEIOBajach B Ha-
gajge XX croixerus. I[lo marueim A. Hakansson
[20], R.J. Chittenden [ 18], Bumsr cexiuu Godetia
OUYeHb BapUAOWIIbHBI TI0 YHUCITY, pasMepy u Ghop-
Me xpomocoMm. A. Hakanson ormerun, uto
G. amoena n G. whitneyi 00pa3yroT €CTeCTBEH-
HYIO TPYIITY: UMEIOT 7 TalUIOUJIHBIX XPOMOCOM,
CBOOOZTHO CKPEIIMBAIOTCS MEXIYy COO0O0H, XOTs
MOJTyYeHHBIC THOPHIBI CTEPIIIBHBL. [IbITbIICBEIC
3epHa C YUCJIIOM XPOMOCOM MEHee 7 MOTrubaroT
B TNEpBYIO odepens. DepTHIbHBIC THLIBICBBIC
3epHa y TMUOpHUIIOB MOTYT OBbITh, €CIIM B TOJ-

Puc. 4. T'pynna Bunos Clarkia, cxoxux o turny peuisiia: a — C. bottae; 6 — C. tenella; 8 — C. purpurea subsp. viminea.
®oro: a— Gary A. Monroe. United States, 2003- https://plants.usda.gov/java/largelmage?imagelD=clbo_002_ahp.tif;
0 — https://species.wikimedia.org/wiki/Clarkia tenella; B — Neal Kramer, 2008 — https://calphotos.berkeley.edu/cgi/
img_query?query_src=ucjeps&enlarge=0000+0000+1208+1897
Group of Clarkia species similar in stigma type: a — C. bottae; b — C. tenella; ¢ — C. purpurea subsp. viminea. Photo:
a— Gary A. Monroe. USA, 2003 — https://plants.usda.gov/java/largelmage?imagelD=clbo_002_ahp.tif; b — https://
species.wikimedia.org/wiki/Clarkia tenella; ¢ — Neil Kramer, 2008 — https://calphotos.berkeley.edu/cgi/img
query?query_src=ucjeps&enlarge=0000+0000+1208+1897
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Puc. 5. Ilommnmonanste Bunst Clarkia: a — Clarkia purpurea; 6 — C. affinis; 8 — C. purpurea subsp. quadrivulnera;
r — C. davyi. ®oro: CalPhotos is a project of BNHM University of California, Berkeley
Polyploid species of Clarkia: a — Clarkia purpurea; b — C. affinis; c — C. purpurea subsp. quadrivulnera;
d — C. davyi. Photo: CalPhotos — Project BNHM, University of California, Berkeley.

HBIA HaOOp OyayT MOIydeHBI OO0 7 XPOMOCOM
ot G. amoena, mu6o 7 xpomocom ot G. whitneyi.

[pyras ecrectBeHHas rpynmna (puc. 4):
Godetia bottae Spach — cunonum Clarkia
bottae (Spach) H.F. Lewis & M.R. Lewis (n =
9); G. tenella (Cav) Steud. — cunonnm Clarkia
tenella (Cav.) H.F. Lewis & M.R. Lewis (n =
16) u G. lepida (Lindl.) — cunonmm Clarkia
purpurea subsp. viminea (Douglas) H.F. Lewis
& M.R. Lewis, naHHBIE O YHUCIY XPOMOCOM
y kKoTopoii pacxoasarcs: o R.J. Chittenden [18],
n=26, a mo A. Hakanson [20], n=21. V¥ nepeuwuc-
JICHHBIX BH/IOB BETCTAaTUBHBIC OpraHbl 3HAYH-
TEIILHO BapbHUPYIOT MO (OpPME, CTPOCHUIO U KO-
JIMYECTBY, HO BCE UMECIOT TIOXOXKUI THIT PBUIBIIA.
G. bottae ckpeuuBaetcs ¢ G. tenella, a G. tenella
¢ G. lepida.

H. Lewis u M.E. Lewis [10] ormeTwiun, 4To
cekimsi Godetia COCTOMT W3 JAMIUIOMIHOIO, Te-
TPAIUIOUHOTO U T'eKCAIUIOWJIHOTO PSJIOB, B KO-
TOPBIX M3-3a THOPUAM3AIMH CYIIECTBYIOT de-
MepHbIe MecTHBIE packl C. purpurea. Hexotopsie

U3 HUX MOTYT OBITh Pa3/JeJieHbl Ha OCHOBE 3aMeT-
HBIX MOP(]OIIOTHYECKHX MPU3HAKOB — MOJIBUIO-
BOU YPOBEHb.

Clarkia purpurea (rexcaruiona) ¢ HOpMalb-
HBIM YU CJIOM raIuIOUTHBIX XPOMOCOM (n=26) MOp-
¢donornuecku moxoxka Ha C. affinis H.F. Lewis
& ML.E. Lewis (ajuiorekcamious) U CYUTAETC,
YTO y HHUX OOUIMI TETParyIOWAHBIA POTUTEIb.
ABtopsl oT™MeTIIIH, UTO C. purpurea Takxe Mop-
donornyeckn HanomuHaeTr C. fenella (Cav.)
H.F. Lewis & M.R. Lewis, 10)kHO-aMepUKaHCKU I
TETPAIUIOUIHBIN BUJ U TETPAIUIOUIHBIN IIPEIOK
C. purpurea mor ObiTh Onmu3ok k C. fenella.
Mopdonornyeckoe CTpoeHUE IBETKA y HEKOTO-
peix C. purpurea subsp. quadrivulnera (Douglas
ex Lindl.) H.F. Lewis & M.R. Lewis o4eHb 1oxo-
xke Ha C. davyi (Jeps.) H.F. Lewis & M.R. Lewis,
HKOJIOTUYECKH CIECIHUATH3UPOBAHHBINA TPHOPEK-
ubiid B Kanudopuuu (puc. 5).

H. Lewis u P. Rawen [21] uccaemnoBanu
nonyisiuuto  Clarcia franciskana H.F. Lewis
& PH. Raven (n=7), koropas Mmopdoioru-

Puc. 6. Bunsi Clarcia no H. Lewis u P. Rawen, 1958: a — C. franciscana; 6, 8 — C. rubicunda. ®oto: CalPhotos is a
project of BNHM University of California, Berkeley: https://www.calflora.org/
Clarcia species according to H. Lewis and P. Rawen, 1958: a — C. franciscana; b, ¢ — C. rubicunda.
Photo: CalPhotos is a project of BNHM University of California, Berkeley: https://www.calflora.org/
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Puc. 7. Clarkia dudleyana. ®oto: CalPhotos is a project of BNHM University of California, Berkeley:
https://www.calflora.org/entry/occdetail.html?seq num=mul1133.

Clarkia dudleyana. Photo: CalPhotos is a project of BNHM University of California, Berkeley:
https://www.calflora.org/entry/occdetail.html?seq_num=mul1133

YeCKM TOX0XKa Ha PpACTEHHs, OTHOCSIIHECS
Kk C. rubicunda — cunouum Godetia rubikunda
(Lindl.) (puc. 6).

Monynsiims  C.  franciscana BCTpedaeTcs
Ha 3MeeBUTHOM CKJIoHe y (popTa Can-DpaHIKUCKO
B KanndopHum kak pernpoayKTHBHO H30IHPOBaH-
Hasi Tepputopust BHyTpH apeana C. rubicunda.
Omna Taxoke 6mmsko otHocures k C. amoena — cu-
HounMm Godetia amoena, KoTopasi reorpaduue-
cku 3amerntaer C. rubicunda nanwiie Ha ceBepe.
beimu o6Hapysxensl TuOpunbl Mexay C. amoena
u C. rubicunda, KoTOpbIE OKa3aJIMCh CTEPUIIbHBI-
mu. C. franciscana u C. rubicunda xapaxtepusy-
I0TCS TIOCTOSIHHO OJMHAKOBBIM PAaCIONIOKEHHEM
XpoMocom, Torna kak y C. amoena MeCTonoio-
KCHHE XpOMOCOM BapbHpyeT. Bce Tpu Buia mu-
mwonanbl (n=7). [1o MHEHHUIO aBTOPOB, XapakTep
u creneHb auddepeHunanuuy XpoMocoM, CO-
MIPOBOXK/IAIOIIHECS OTHOCHTEIBHO HEOOIBITUMHU
MOP(}OITOTHUECKIUMHE PA3THIUSIMHU, BMECTE C T€O0-
rpa@UUeCcKUM TIOJIOKEHUEM CBHJICTEIIBCTBYIOT
o TtoM, uto C. franciscana MOXeT POUCXOIUTh
ot C. rubicunda. TIpon3BoaHBIC MOMYJISIIUNA pa-
CTYT PSIJIOM C POIUTEIIBCKUMU BUAMH, Ha KOTO-
pbIe OHH OYCHB MMOXOXKH MO0 MOpdosoruu, HO OT
KOTOPBIX OHH PEMNPOAYKTUBHO HU30JIMPOBAHBI
13-32 MHOXKECTBEHHBIX CTPYKTYPHBIX pa3IHuUii
B UX XpOMOCOMaX.

H. Lewis u P. Rawen [21] ormeTnim Tak-
xe, uaro ans Bcero pona Clarkia Purch. xapak-
TEPEH CIMOCO0 MPOUCXOKACHUS MyTeM OBICTPOii
peopraHu3ali  XpOMOCOM TPH  JICPUBAIIHH.
[IpocTpaHCTBEHHOE TOJIOKEHHUE KAXKIOTO POJIH-
TEIBCKOTO BHUJA U €0 JEPHUBALUN CBUACTEIb-
cTByeT 0 HOoBOU nuddepennmanuu. [loBropHoe
MOSIBJICHUE TEX e caMbIX 00pasnoB auddepeH-

[UAIUH Y KJIApKUHA CBUAECTEIBCTBYET O TOM, YTO
ObICTpasl peopraHHu3alsi XPOMOCOM SIBIISIETCS
BAKHOM MOJIEJIBIO B DBOJIKOLIMM POAa.

Bricokyto crtenenb xpoMocomHOUM audde-
penrmanuu pona Clarkia OATBEPKIAIOT U HUC-
cnenoBanust R. Snow’s [22], koTopble cBuUE-
TEIBbCTBYIOT O TOM, UYTO CJIO)KHBIE F€TEPO3UTOTHI
Clarkia dudleyana (Abrams) J.F. Macbr. (n=9)
(puc. 7) BO3HUKIIU B pe3ylibTaTe THOPUAN3ALINN
uTONOrHYecku nuddepeHIpoBaHHBIX pac.

B. Bartholomew et al. [23] uccinemoBamu
u3MeHunBocTh 59 momymsauuii C. rubicunda
u oxgHout nonyisiiuu C. franciscana no 11 mop-
¢donornueckum npuzHakam. VicnsiteiBanuch 20—
30 ocobeli n3 Kaxaou momymsuu. M3ydanuch
OTHONICHUS MEXAYy MOmylsanusMu. Bce ru-
OpuaHbIe TOMYJSIUH, MPOAaHATHU3UPOBAHHBIC
MOCIIeIOBATENIbHO, 00pa3oBaiu 7 OWBAJCHTOB
B Meio3¢e U Bce ObLTH B OCHOBHOM (DEpPTHIIBLHEI.
[Tpu ckpemuBanuu C. rubicunda ¢ npyrumu Bu-
JaMU poJia pe3yJbTaThl ObLTH MPOTHBOIOIOXK-
HBIMM, 3a MCKIIIOYEHHEM OIM3KOPOACTBEHHBIX
C. amoena u C. franciscana. 'nOpunpl 3TUX Ba-
puarnuii y C. rubicunda 9acTU4HO 0OHAPY>KEHBI
TOJIBKO B IIEPEXOHBIX pailoHax apeana.

[Teproanuecku KOpeHHbIE YMEHBIICHUS pa3-
MEpPOB, UMEIOLINE MECTO BMECTE C HEIOCTaTOU-
HBIM MOKOE€M U OTPaHMYEHHBIM pPACIPOCTpaHe-
HUEM CEeMsIH Yy KJIapKuu, 00yCJIOBIUBAIOT (hop-
MHUPOBaHUE TMECTPOTHl YACTUYHO H3MEHEHHBIX
MECTHBIX IMONYJISUUNA y 3TUX BHIOB. [laHHBIE
(akTOphl BeIyT K CKaukoOOpa3HOMY BHI000pa-
30BaHUIO Y KJIAPKUH, SKCTPEMAJILHOMY MTPOAYKTY
KaTacTpo(hUIeCcKoi celleKInu, KoTopast J0CTHUTa-
eTCsl peopraHu3anueii XpoMOCOM.
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B 70-90-x rr. XX B. psaoM aBTOPOB ObLI
U3yYeH MEXaHMU3M TeHeTH4ecKor nudgepeHin-
aru cpenu BunoB Clarkia Purch. ¢ ucrions3oBa-
HUEM JaHHBIX IEKTPO(OPETHUECKOTO aHAIN3a
(epMEHTOB U PEKOHCTPYKILIUH BUOBBIX B3aUMO-
OTHOLICHUH C UCMOJIb30BaHHEM (hparMeHTHOTO
anamu3a /JIHK xnoponnacros [24-34].

L.D. Gottlieb [24] paccmoTrpen reHernue-
CKO€ 3HAuCHHE OBICTPOTO BHUI000PA30BAHUS
y OJHOJETHUX PACTEHHUH C MOMOIIbIO AJIEKTPO-
(dopeTnyecKoro M3y4eHUs 8 HSH3UMATHYCCKHX
CUCTEM, KOHTPOJIUPYEMBbIX 12-15 reHHbIMH JIO0-
kycamu, y BunoB C. franciscana, C. rubicunda
(G. rubicunda) n C. amoena (G. amoena).
Buapl 61m3ku Mop(osoruuecku, HO THOPHIBI
110001 mapbl U3 HUX OYEHb Maslo (DEepPTUIIbHBI.
C. franciscana — caMOOIIBUINTEINb, JABA IPYTUX —
MEPEKPECTHUKH.

C. rubicunda n C. amoena OTIYAIOTCS IPYT
OT JIpyra 10 YHCIy JIOKYCOB, HO UMEIOT OOJb-
1€ OJIMHAKOBBIX aenet, uem ¢ C. franciscana.
3a UCKIIFOYEHHEM OJHOTO JIOKYCa, KOHTPOIHUPY-
IOIIETO Pa3InyMs B MIECTH U3 BOCBMHU SH3UMA-
TUYECKHUX CHCTeM, Bce Jokycwl C. franciscana
MoHoMmopduel. Y C. franciscana Obuin ycta-
HOBJICHBI aJIJIeNId, KOTOpble HE IMPHUCYTCTBYIOT
y ABYX APYTUX BBICOKOIOIUMOP(HBIX BUIOB.
[TopasurenbHas TreHeTHYECKas JUBEPreHLUs
mexny C. franciscana n C. rubicunda Moxer
oTtpaxkath norepto amienend y C. rubicunda i
NOSIBJICHWE HOBBIX ailieNiell depe3 MyTaluu
U 3areM 3aMmeHy 3tux ameneit y C. franciscana
Ha Jpyrue, nony4yennsie ot C. rubicunda.

B pa6ote L.D. Gottlieb [24] Bricka3aHO aib-
TepHAaTUBHOE MHEHUE, uTo C. franciscana MOXeT
OBITH OOJIee IPEeBHUM TaKCOHOM, KOTOPBIH TO-
SBUJICS HE MyTeM OBICTPOTO BUA000pa30BAHMUSL.
ABTOp OTMeYaeT, uTo 0e3 3HaHUs UCTOPHH IBO-
JIOIMHA BUJIOB BCE THITOTE3BI SIBISIOTCS CIOP-
HBIMU M ySI3BUMBIMH. YTOOBI yCHIMUTH (uiore-
HETUYECKHE aHaIM3bl OBICTPOTO BUA000pa3oBa-
HUS, UM OBLI TPEJIONKEH KPUTEPUl H3yUCHHUS
NPU3HAKOB HAa OCHOBE 3JIEKTPO(POPETHUECKOTO
aHasu3a, 0 KOTOPOMY BUJbI, IPU3HAHHBIC KaK
UMeroIIMe OBICTPOE U HelaBHEE TPOUCXOKICHHUE
MyTeM XPOMOCOMHOM peopraHu3aluu, SBIsSoTCs
0 CYIIECTBY IMOXOKHUMH Ha CBOMX IPEIKOB.

I[To  wuccnemoBanmsim  L.D.  Gottlieb
u S.W. Edwards [25], Clarkia franciscana, nep-
BOHAYAJIbHO M3BECTHAsl KaK €IUHCTBEHHAas IO-
nynsinusa B Can-OpaHIUMCKO, BHECEHA B CITUCOK
mrrara Kanudopuus kak peakuil, Hy K aaromuncs
B OXpaHe€ BHJ, KOTOPBIN SBISETCA BaXKHBIM JIJISI
cenekuu. Bropas nomynsius Obljia OTKPBITA T0-
pa3no nosxke B paione Oxnenpa. s ycraHoB-
JIEHUS] TEHETUYECKUX OTIMYUM 3TON MOMYJISLIMU
ot TakoBoi n3 CaH-DpaHIMCKO ObLT IPOBEICH
anekrpodopernueckuii aHaM3. Pesynsrar cBH-
JETEeNBLCTBYET O TOM, UTO nomyssinus u3 OkieHaa
HE BOCIIPOU3BOAMUTCS CEMEHAMH, TIEPEeIaHHBIMU
u3 CaH-OpaHIUCKO, U JOHKHA OBITH OMpe/ere-
Ha KaK CaMOCTOSITeNIbHBIN BU AJI1 CBOETO HACTO-
SIIIIETO MECTOHAXO0XKICHHUSI.

I'enernueckuii aHanu3 croco0a Haclie-
JOBaHHUS  ANEKTPOPOPETUICCKUX  (PCHOTHUIIOB
docdormokxonzomepassl (PGI), mpoBeneHHbI
L.D. Gottlieb [26] Ha omHOIETHUX PACTEHUSIX
C. rubicunda v C. xantiana A. Gray, mokasai, 4To
9TH JUIUIOUIHBIE BUJIBI UMEIOT COOTBETCTBEHHO
JIBA U TPU T€HA, KOTOPBIC ONPENEISIIOT CyObeIu-
Huipl PGL. Dnexrpodopernueckoe uccienona-
HUE CeMHU APYTux TUIUIOUAHbIX Bunos Clarkia
MOKA3aJI0, YTO BU/IbI, OTHECEHHBIE K MPEIKOBBIM
B TEKylLIEH TaKCOHOMHUH, UMEIOT 1Ba rena PGI,
TOrma Kak Oojee CHelHalu3MpOBAHHBIC BH/IBI
umeroT Tpu rena PGI. Bmecte ¢ nokazarenbcTBa-
MU TOTO, YTO JTUIUJIOMJIHBIE BHUJBI JBYX OJIM3KO-
POICTBEHHBIX POIOB UMEIOT ABa rena PGI, npen-
nojaraercs, yto Tpetuil red PGl Bo3HuK B npe-
nenax poaa Clarkia. MeXreHHbIE TeTepOIUMEPHI
00pa3yroTcst MeX/1y MOTUNENTHIaMHU, OIPEeis-
€MBIMH TPETHUM T'€HOM, U OJIHUM M3 JAPYTUX Te-
HOB PGI, 4To yKka3bIBaeT Ha MX BBICOKYIO CTENIEHb
CTPYKTYpHOTO CXoACTBa. KoMOWHMpOBaHHBIC
TeHeTUYeCKHUe, OMOXUMHUYECKHE U (PUIIOTEHETH-
YECKHE JTaHHBIE CBUICTEIHCTBYIOT O TOM, UTO
tpetuil reH PGl Bo3HUK B pesynbrare mpouecca
TYTITUKAUU TeHOoB. {15 1yOoauMpoBaHHOTO TeHa
PGI y C. xantiana 6pun uaeHTU(UITTPOBAHEI
YeThIpe ajiessl, BKIoUas HyJIeBOH alielb, KOTO-
pBIi yCTpaHsSeT aKTUBHOCTD €r0 MPOIyKTa. ITOT
ajuleslb — OJWH M3 HEMHOTMX NPHUMEPOB «3a-
[IYLIEHHOTO» JyOJupoBaHHOTO reHa. PomoBbie
u ayonupytomue reusl y C. xantiana COpTHPY-
IOTCSl HEe3aBUCHUMO. B coueTaHuu co 3HaYUTEINb-
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HBIMH XPOMOCOMHBIMH TI€PECTPOMKAMHU, KOTO-
peie xapaktepHsl 11t BuaoB Clarkia, 3T0 MOXeT
o3Hadarh, 4To AyOmmpoBaHHBI PGl ormewaer
YIBOCHHBII XPOMOCOMHBIN CEIMEHT, KOTOPBIN
MIPOM30IIEN OT HEPABHOI'O KPOCCHUHTOBEPA.

L.D. Gottlieb, F. Weeden [27] wusyuunu
METO/IOM 3JeKTpodope3a IyIUIMKAIUd TEHOB
u unorennto y 30 BunoB wiapkuu (Clarkia).
OHU yCTaHOBWJIM, YTO BCE IUIUIOWUIHBIC BUIIBI
cexkuuid Rhodantos, Godetia 1 Myxocarpa ume-
FOT OJMHOYHBIN JIOKYC, TOTJIa KaK BUAbI CEKIIMI
Peripetasma, Phaeostoma, Fibala u Eucharidium
umMeroT aBa Jokyca. C. prostrata H.F. Lewis &
M.R. Lewis — eIMHCTBEHHBIN BUJ, HE UMEIOIIHAI

64% axKTUBHOCTU TUKOTO THIA, TOTJA KaK My-
TaHThl 110 Pgi-2 Tonbko 36%. OHM moka3zaiu, 4To
aktuBHOCTh PGI He perynmpyercs Hampsimyio
MeTaboIMYeCKUMH (DaKTOpaMHu, U MPeIIoI0XKHU-
7M1, 4yTO NoHMKeHHbIle ypoBHU PGl y BuoB pona
Clarkia ¢ nynnukauyeil BOSHUKIHU B pe3yJbTare
PEryASTOPHBIX M3MEHEHUN TPAHCKPUIILIUU WU
TpaHcaaunu. OHM Takke MPOIEMOHCTPUPOBATIN
HOBBIN METO/1 OLIEHKH BaKHOCTU TOTO UJIM UHOTO
dbepmenTa.

L.D. Gottlieb [30, 31] u3yuusn BapuaHTHI
BOCHMU JIyTUIMKALUN HYKJIEAPHBIX T€HOB Y KJap-
KHU, KOOPIUHUPYIOUINX (DEPMEHT, KaK 4acTh UC-
CJIEIOBATEIbCKOM MPOrpaMMBbl 3BOJIIOLMU T'eHa

Puc. 8. Buns! knapkuu u3 cekiuu Heterogaura (H. Lewis, P.A. Rawen, 1992): a — C. heterandra,

6 — C. speciosa; B — C. xantiana. ®oto: CalPhotos is a project of BNHM University of California, Berkeley
Species of Clarkia from the Heterogaura section (H. Lewis, P.A. Rawen, 1992): a — C. heterandra;

b — C. speciosa; ¢ — C. xantiana. Photo: CalPhotos is a project of BNHM University of California, Berkeley

JTyTUTAKAIUH.

L.D. Gottlieb u R.C. Higgins [28] BbIsicHU-
JY, YTO IYIUIMKAllM{d BO3HHUKAIMU TMOC]E rudpu-
JU3alUU MKy TAKCOHAMMU, KOTOPbIE IIPECTaB-
JISLTU pa3Hble TUHUK BHYTpH ponaa Clarkia.

B cBoux ncciaenosanusx T.W.A. Jones et al.
[29] ompenmenwnm, 9TO BHUIBI C IyTUTMKAITUEH
SJIEPHOTO TE€HAa, KOIUPYIOLIETO0 I[UTO30JIbHBII
modepment Pocdormokozonzomepazy (PGI),
n 0e3 Hee MMEIOT OJUHAKOBHIE YPOBHHU IIUTO-
3ombHOM akTuBHOCTH PGI (oTHOCHTENBHO aK-
TUBHOCTH n3odpepmenta PGl mnactun), a Takxke
aHAJIOTUYHBIE YPOBHH UTO3016HOTO Oenka PGI.
OHHU oXxapakTepu30BalM HYJIEBYIO aKTUBHOCTb
(hepMeHTOB B 7 MyTallUsiX, BbI3BAHHBIX 3TUIIME-
tancynbponatom (EMS) B oboux aybmupoBan-
HeIX reHax PGI, u ycTtaHOBWIH, YTO MyTaluu
CHIDKaNu ypoBHU akTuBHOCTH PGI mpsimo mpo-
MOPLUUOHAIBHO HOPMAJIbHOMY BKJIaay KaKJ10TO
reda. ['omo3urorasle MyTaHTsl 1o Pgi-3 nmenu

U alUIMKalUuu POJOB HYKJIEAPHBIX T'€HOB JUIS
(GuIOreHeTHYecKo PEKOHCTPYKIMHM  BBICIIUX
pacTeHuil.

K.J. Sytsma u J.F. Smith [32] Takxxe paccmo-
TpeJId BOMPOCHI BUJI00OPA30BaHUsl B CEMENCTBE
Onagraceae u MpoBenu cpaBHEHHE HH(pOpMa-
LMY, TIOJyYEHHOW C HMCIOJIb30BAHMEM KJIACCH-
YECKOT0 CHCTEMAaTH4eCKOro MOAX0/a U aHAJIN3a
JIHK no psay TakcoHoMuyeckux ypoBHel. OHu
M3y4dwiIn JeranbHble pasrpannuenus JJHK xito-
POILIACTOB B INpEAEIaX CEMH TUIIOMIHBIX CEK-
it pona Clarkia.

Pesynerarer cekBenupoBanus JIHK, ocho-
BaHHbIE HA AYIUIMKAIIMM T€HOB, OHH CPaBHUIH
¢ MOP(OIOrHYE€CKUMH U LIUTOJIOTUYECKUMU MO-
JIeTISIMH CBSI3€H M BBISICHWIIN, 9TO ceKinus Godetia
ABJISIETCS] CECTPUHCKOM TPYIIIION ISl OCTAIBHBIX
Bun0B poxna Clarkia.

K.J. Sytsma et al. [33—35] mpoBenu pecTpuk-
IUOHHOE KapTupoBaHue xiyoporuiactHou JIHK,
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Hacnexyemoint y Clarkia mo MaTepUHCKOMW JIMHUH,
Yy PENpe3eHTAaTUBHBIX BHJIOB BCEX 7 JIMITJIOW/I-
HBIX CEKIIMH pojia, aJuIOTEeTPATUIONTHON CEKITHH
u Epilobium brachycarpum C. Presl. B cBoeii pa-
6ore K.J. Sytsma et al. [33] npencraBunu cpas-
HEHHE PEe3yJbTaTOB MCCIIEIOBAHUS XJIOPOILIACT-
Hou JIHK mo cTpoeHuto, HUTONOTUHA U JaHHBIX
mo Oworeorpaduu C y4€TOM MEKCEKIIMOHHBIX
otHomeHud. Mmu Obuio m3yueno 21 aepero.
Cexiuto Myxocarpa onpenenig Kak OCHOBHYIO
B pone Clarkia, 3a KOTOpOH ClemyeT TPUXOTO-
Mmus npoucxoxaenust Rhodanthos, Eucharidium,
Sympherica, a 3arem Phaeostoma, Fibula
u Godetia. ABTops! BeIsIBUIH, uTO pony Clarkia
CBOWICTBEHHO paHHEE M OBICTPOE Pa3BETBICHHE
M0 CEKIUSM B COCIIMHEHUU C 00Jiee BHICOKHMH
CKOPOCTSIMH PECTPUKIIHOHHOM TOMOITIIA3UH XJI0-
porutactHor /IHK, xotopoe mpuBonut K oTcyT-
CTBHUIO MHOTHX CHHAIIOMOP(HBIX XapaKTePUCTUK
10 ATOMY TIpH3HAKY. B cBoeM 3KcIiepuMeHTe OHH
YaCTHYHO TIOATBEPIWIA MOHODUICTHYSCKOES
MIPOUCXOXKICHUE BHUOB, MPEABAPUTEIIBHO OIIH-
CaHHOE Ha OCHOBE PACIpE/ICICHUS YIBOCHHBIX
TTI0K030-6-(hocdaT-n3omMepas reHoB.

H. Lewis, P.A. Rawen [36] mpomomkuan
WCCIICJIOBAHMSI W BBISICHWIIM YTO MOHOTHITHYC-
ckuii pon Heterogaura, CKOMOWMHUPOBAHHBIN
¢ Clarkia, nan B pe3ynbraTe HOBYIO KOMOMHAIIHIO
C. heterandra (Torr.) H.F. Lewis & P.H. Raven,
KOTOpasi BXOJUT B HOBYIO cekuuto — Heterogaura.
Pactennsi, panee omucanneie kak C. nitens

H.F. Lewis & M.R. Lewis u C. parviflora
Eastw. (cunonmmer G. parviflora Yeps.) [14],
MONTYYIIIH  CyOcTielIuUIecKrii  cTaryC B BH-
nax C. speciose H.F. Lewis & M.R. Lewis
(G. parviflora, G. parviflora var. luteola C.l.
Hitche.) u C. xantiana (Phaeostoma X. (Eastw.)
A. Nelson, C. parviflora (Eastw.) F.H. Lewis &
P.H. Raven) — B ka)x710M B OTJIeIbHOCTH (pHC. §).

I'eneTnuecknii aHaJ U3 HAaCJeIOBAHUA
npusHakos poaa Clarkia Purch. bonbmmHCTBO
ucciaenoBareiied XX n XXI BB.: H. Rasmuson
[17], G. Hiorth [37], H. Lewis [1, 38, 39];
H. Lewis, M.E. Lewis [10], J. MacSwein et al.
[40], E. Pichersky et al. [41], L.D. Gottlieb
[42,43], P.S. Soltis et al. [44], K. Holsinger,
L.D. Gottlieb [45], L.D. Gottlieb, V. Ford [46],
R.M. Talline et al. [47], R.C. Lin, M.D. Rausher
[48] m3yuanu nuddepeHMaNMIO 1IBETKOB, 3a-
TParvBaroIy0 U3MEHEHUS B CTPYKTYPHOU MOp-
(dbonoruu, OMOXMMHUM U CUCTEME NMHUTMEHTAIINH,
KOTOpPbIE OCOOCHHO Ba)KHBI CPEJH BUIOB POJIa
Clarkia cemeiictBa Onagraceae.

J. MacSwain et al. [40] u npyrue uccneno-
BaTeIM BBIACHWIM, YTO IBETOYHas nuddepen-
[UaIysl y KJIApKHH TECHO CBSA3aHA C CHCTEMOM
ONMbUICHHUS. MHOTHE TpPH3HAKK IBETKA poja
Clarkia cy>xar nist npuBJIC€YCHUS OMBUIUTEIICH.
Bonpmmucteo aumuionausix BunoB Clarkia sis-
JISTIOTCST Ay TKPOCCEPaMHK M OTIBUISIFOTCS ITUCTaMH.
Enuncteennsiii Bun Clarkia, onblUisieMblii Mo-
awto, 310 C. breweri (A. Gray) Greene (OneqHo-

Puc. 9. Bunwt Clarkia: a— C. concinna; 6 — C. breweri. ®oro: CalPhotos is a project of BNHM University of
California, Berkeley

Clarkia species: a— C. concinna; b — C. breweri. Photo: CalPhotos is a project of BNHM University of
California, Berkeley
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PO30BBIC, BOPOHKOBHIHBIC I[BETHI IMPOU3BOISAT
KaKk OOMJIBHBIN HEKTap, TaK W KPETKHU CIIaJKo-
NpsIHBIA apoMaT, YHUKaJIbHBIH B CBOEM pOJE).
XOTs IBETOK MMEET OUYEBU/IHBIE U BAKHBIC a/1aIl-
TUBHBIC MPU3HAKH, TCHETUYECKass OCHOBA MEX-
BUJIOBBIX Pa3iIUuuil 10 OMOJOTMM LBETCHUS U3-
ydajaach B HOMHOTHX CITy4dasX.

E. Pichersky et al. [41] BnepBbiec 0OHapy)H-
JIY, 9YTO CWIIbHBIN cragkuii apomat C. breweri 00-
YCJIOBJIEH HAIMUKHEM 8—12 JIeTy4uX COCIMHEHUH,
3 MOHOTEpIeHOB W 9 MPOM3BOJHBIX OeH30aTa.
VYPOBHHM SMHCCUU PA3IUYHBIMHU YaCTSIMH I[BETKA
Ha TPOTSHKEHUHM BCEW KHU3HM LIBETKA KOppeIu-
pOBaJM C YPOBHSIMH 3TUX MOHOTEPIICHOB B CO-
OTBETCTBYIOIIMX TKAHSX, YTO IMO3BOJSIET MpPE-
MOJIO)KUTh, YTO 3TU MOHOTEPIIECHBI BBIACISAIOTCS
BCKOpE IOCJe MX CHHTe3a. MOHOTEPIIEHOBBI
CIUPT JUHAIOOJ CHHTE3UPYETCS U BBIICNAETCA
B OCHOBHOM JIEMIECTKaMHU, HO B MEHbILEH CTe-
MEHW TaKXkKe TEeCTUKOM M THIYMHKaMH. boree
Huzkue yposHHu (0,1%) smMuccum MoHOTepreHa
Y aKTHBHOCTH JIMHAJIOOJICUHTA3bl OOHAPYKEHBI
Ha peutblie C. concinna (Fisch. &C.A. Mey)
Greene 6mu3koro Buna C. breweri (puc. 9), nu-
IIEHHOTO apoMara, YTO IO3BOJISET IPeanoo-
KHUTh, YTO MOHOTEPIIEHBI MOTYT UMETH U JIPYTHE
(GYHKIMH B IBETKE, TIOMUMO MPHUBIICYCHUS OIbI-
JuTeNnei.

Uccnenosarenu XXIBB.:J.L.Kniesetal. [49],
D.A. Moeller, M.A. Geber [50], V.M. Eckhart
et al. [51], R.D. Briscoe et al. [52], N.L. Smith-
Huerta, J. A. Huerta [53], R.M. James et al. [54]
o0paTuiu CBOE BHUMaHHME Ha BOIMPOCHI OHOJIO-
I'MU ONIBIJICHUS Y pa3indHbIX BUI0B pona Clarkia
B paMKaX HM3y4YeHHUS SBOJIONHMH CHEIU(PUIHBIX
HACEKOMBIX-OMBUTUTENEH U 3aBUCUMOCTH CEMEH-
HOM NMPOIYKTUBHOCTHU OT CIIOCO0a OIIO0TBOpE-
HUSL.

UToOBl TOHSTH HOBBIE MOPQOIOTUUECKUE
WM3MEHEHUS, TOSBIISIONINECS Y PACTCHHA, OBLIH
MPOBENEHBl  TCHETUYECKHE  HCCIIEIOBAHMUS.
[lepen ydeHbIMU CTOsiIa 33/1a4a BBIACHUTH, YEM
OTIpENeIIIeTCSl HAIWYHE TOXOXKHUX (DEHOTHUIIOB
y pa3Hbix Bug0B Clarkia, mpu 5TOM Ba)XHO ObLIO
pa3nuyarb — 00yCJIOBJIEHO JIM 3TO aKTUBHOCTbIO
OJITMHAKOBBIX T€HOB WJIH SBISIETCS pe3yJbTa-
TOM KOHBEPreHIMH (CXOAMMOCTH), OCHOBAaHHOM

Ha HE3aBUCHMOM IPOSIBJIEHUH HOBBIX KOMOWHa-
U T€HOB.

I'eneTuka oxkpacku uBetrka. [ eHeTHYECKUIA
aHanmu3 (uopanbHbIX yuacTkoB Clarkia npen-
CTaBJIsIET MHTEpEC, MOTOMY UYTO BHOCHT BKJIAJ
B 3HaHHE 3BOJIOLUHU 3TOTO POAA, KOTOPBIM JTaBHO
UCIIOJIB3YETCs KaK MOJEJIbHAsL CUCTEMA B CUCTE-
Martuke pacteHuid. GUIIOreHrs U 3BOJIFOIIMOHHAS
JUBEPreHIUs BHUAA HCCIEN0BAIACh TPaIHIIU-
oHHbIMH cucTemarukamu: H. Lewis [1, 38, 39],
H. Lewis, M.E. Lewis [10].

[Toka BUIBI KIAPKUU PEMPOLYKTUBHO H30-
JUPOBaHbl, T€HETHYECKasi OCHOBA (IOPAIBLHOM
TuddepeHIanug He MOXKET ObITh ONpe/ieNieHa.

B 1921 r. H. Rasmuson [17] mpoBen reneTu-
YEeCKHI aHaJIN3 HACJIEOBaHHU BapUaHTOB (hIIo-
panbHOlM murMenTanuu y BuaoB Clarkia cexuyu
Godetia: C. whitnei, C. amoena (G. amoena)
u C. rubicunda (G. rubicunda).

VY G. whitnei BcTpedaroTcs pa3jinyuHble Bapu-
aHTbI KPAaCHOW U (PUOJIETOBOM OKPACKH IIBETKOB.
HckimoueHrne COCTaBISIIOT TOJIBKO KENThIE IIBe-
Ta ¢ TEHOTUIOM Aa U aa — pacCTeHUsl, MEHEE WU
Oosee KenThle, MOCKOIbKY JOMHUHAHTHBIA T€H
A TIonaBIIsAeT KENTYIO OKpacKy. BeTpeuaercs ie-
7asi cepust TUIIOB KENTOW OKPACKU AUCTAIBHOM
YacTU LIBETKA, KOTOpas SIBJIAETCS PELECCUBHOM.
JKenTele LIBETKM Yy TOAELUU B CPEIHEM CaMble
MaJIeHbKHE.

B cBoux ompitax H. Rasmuson [17] orme-
TWJ, YTO Y TOJEIUU BCTPEUAIOTCS Pa3IHuHbIC
THUIIBI IATEH: MaJIEHbKOE MSATHO Y OCHOBaHUS (OT
Oemnoii 10 (huUoNEeTOBON OKpacKv) U OYEHb Ma-
JIEHBKOE TSITHO (KPaCHOW OKPACKH ), TISITHO CPe/I-
Hero pasmepa (He paszBauBaercs) U OoJblIOE
MSATHO — 3TOT THUIl OTIMYAETCS TE€M, UTO MSATHO
emie OoJblIe, HO PEIKO JOCTUTAET Kpasl JIeTecT-
KOB. DT TpH THIIA MSITHA MHOTZIA MOTYT HE Orpa-
HUYWBATHCS JPYT OT Jpyra, TaK KaK MEepexOmsT
OJTHO B JIPyroe U OYeHb BapHaOeNbHBbI [0 pa3Me-
py, Jake B Ipenesax OIHOTO PacTeHHs, U HHO-
rJa OTCYTCTBYIOT y HEKOTOPBIX IIBETKOB. IlouTn
BCEr/a MATHO pacrojaraercs mocepeinHe 1 4a-
CTO JICJIUT JIETIECTOK Ha JBE paBHbIE MOJIOBUHKH,
Kak ObI pa3BanBasiCh.

[Ipy ckpemmBaHUM PACTEHUN C PA3IMYHBIM
TUIIOM KPAaCHOW OKPAaCKU LIBETKOB M PACTCHUI
C MATHOM pacHUICINIEHUE UAET MO0 MOHOTHOPHU-
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HOMY THUITy, KpacHasi OKpacka JOMUHHUPYET HaJl
MATHUCTOH. ABTOp OTMETHJI, YTO CYIIECTBY-
€T CWIbHAasl CBSA3b MEXJY T€HOM MATHUCTOCTHU
G u re”Hom kpacHoil okpacku E, Tak kak oHu
JIOKaJIU30BaHbl B OJHOW XPOMOCOMHOM mape.
JomunHanTHas romo3urora GG gaet OoJbIIOE
U cpelHee ISTHO, rerepo3urora Gg — MajeHb-
KO€, a pelieccuBHas gg — cnaboe.

B ckpemuBaHusiX, KOTOpbIe  IPOBEN
H. Rasmuson [17], Oblma moka3aHa CBSI3b Te-
HOB B u E B cnenyrouiem coorHomenuu: 6 Be :
1 Be: 1 BE : 6 be, mporieHT KpoCCHHTOBEPA OKOJIO
14,3. I'enst B-b, E-e u G-g pacronoxeHsl B 0f1-
HOU XpomMocomHO#t ape, a C-c u F-f B qpyroii.

WutepecHo, urto y G. whitnei 4yeTbipe TreHa
no otaensHoctu: B, C, E u G — moryTt npous-
BOJIUTh AHTOI[MAHOBYIO OKpAacKy, B TO BpeMs
KaKk B OOJIBIIMHCTBE CIIy4aeB HEOOXOIMMO JiBa
reHa BMECTe, MTOCKOJIbKY 3TO OCHOBHOW (hakTop
JUIS aHTOITMAHOBOM OKpacku. Bo3moxHo, B Oe-
JbIX (popMax HUMEETCs] TaKOW I'eH, C TOMOILBIO
KOTOpPOTO Ha3BaHHBIE YETHIPE I'€HA KaXJIbli caM
no cebe MOTyT NPOHM3BOAMTH AHTOIMAHOBYIO
OKPACKY.

O030p reHOB OKpacKd HBETKAa TroJelHu
no H. Rasmuson [17].

A-a, aa — pacTeHUs MEHee WU OoJee Kel-
ThIe, A TIOAABIISAET KENTYI0 OKPACKY.

B-B, B cmoco6cTByer cinabo-¢puoneToBoit
OKpackKe.

C-c, CC — pactenus po3oBsie, Cc — pacre-
HUS c71a00-pO30BBIE, TTOUTH OEITbIE.

D-d, D Bmecte ¢ B wiu ¢ C narot huonero-
BYIO OKpacKy, CaMOCTOSITENIbHO IreH D He umeer
BUJIUMOTO TIPOSIBJICHHUS.

E-e, E ciocobcTBYyeT kKpacHOI OKpacke.

F-f, F Bmectre ¢ E pmaer xpacHbIii THI
CO CBETJIOW CTOPOHOM Kpasi, CaMOCTOSITENIbHO TeH
F He nMeeT BUIMMOTO TIPOSIBIICHUS.

G-g, G naer kpacHO€ NSTHO, Y pacTEHUM
c resotunioM GG OHO  3HAYUTENLHO OOJIBIIIE,
yeMm y Gg.

H-h, H BmecTe ¢ G co3maer orpoMHOE IIsIT-
HO, Kak G OANH, U B TOMO3UTOTHOM COCTOSIHUU
3HAUUTENIbHO OOJIbIlIe, YEM B I'ETEPO3UTOTHOM.
Bwmecre ¢ gg, umest nomuHanTHb H, HE numeer
BUJIUMOTO TIPOSIBJICHHUS.

I-1, I umeetr po30BO-HHOIETOBYIO OKPACKY,
HO, BEPOATHO, TOJIKO B IPUCYTCTBUH B.

B pab6ore G. Hiorth [37] «K renern-
K& MEeXBHUIIOBbIX rubpunoB Godetia amoena
x G. whitneyi» coo0IIaeTcs, 4To XapaKTepUCTH-
Ka I[BeTKa (0a3ajbHOE MATHO) SBISETCS BaKHEH-
1M OTIMYUTENbHBIM NPU3HAKOM OT G. whitneyi
M JIaeTCsl MPENICTABICHUE O CTPYKTYpE rpaJaiiuu
CTEpWJIBHOCTH 3TUX TUOPUIOB, IOTYyYEHHBIX
B XOJIC U3yUYECHHUSI.

B oneiTe ucnomp3zoBamachk cajoBasi paca
Buna G. amoena: pactenus c amnenem Fbst, o1-
BEUAIOIIMM 32 CHIIbHOE 0a3aIbHOE TISITHO U Kpac-
HbI€ THIYMHKH, U pacTeHus ¢ ajuienem Fb, numero-
IIME CBETI0-(PHOIETOBYIO (PO30BYIO) OCHOBHYIO
OKpAacKy IIBETKOB, U BCE (POPMBI CBSI3aHBI MPO-
[EHTOM KPOCCHUHTOBEpa MEXIY HUMHU.

Y G. whitneyi annens wl oTrBedaer 3a Oe-
JYI0 OKpacKy IIBETKOB, HO NPHU CKpEIIMBAHUU
¢ G. amoena NOTOMCTBO UMEJIO PO30OBBIE 1IBET-
ku. ['en wl y G. whitneyi oueHb CUIBHO CBSI3aH
C aljeNsMM MATHa Ha JiernecTtke (MATHO Kpas
(kaiima), LIEHTpaJbHOE MATHO pa3jIM4YHBIX pa3-
MEpPOB), KOTOpPbIE XapaKTEePU3YIOTCS JOMHHAHT-
HBIM ajuiesieM Fx, B periecCCHBHOM COCTOSIHUH aJl-
aens f naer pacrenust 6e3 nsaTHa. B pesynbrare
U3 [IPOBEJICHHBIX aBTOPOM CKPEIIMBAaHUM CIIEy-
€T, YTO I'eH LEeHTpajbHOro nstHa Fx y romenmun
ButHes siBnsercs amienbHbIM reHy 0a3anbHOTO
nsatHa Fb y rogeunn npenectHoil. ABTOp Taxxke
OTMeTHU, 4T0 TeH Fb cBsA3aH co 3HaUUTENHHOU
CTepHIIbHOCTBIO, a Fb-mHIMBHIyyMBI XapakTe-
PU3YIOTCSI PA3TUYHBIM PACIIOJIIOKEHUEM XPOMO-
coM. Y 000MX BHJIOB MATHO HA JIETIECTKE CBA3aHO
c reHoM W1, kpoccoBepHbIX — 0koi10 20 %.

CucreMy NUrMEHTAIMH JIETIECTKOB Y BHUJIOB,
oTHeceHHBIX K cekiusaM Godetia m Rhodantos,
m3yyariu B cBoux onbitax K.E. Holsinger
u L.D. Gottlieb [44].

OHM TpeACTaBUIM €€ B YEThIPEX OCHOBHBIX
TUNAX:

1) TONBKO LEHTPAJIBHOE MATHO;

2) matHo Ha niepudepun (distal);

3) nentay ocHoBanus (band);

4) 0e3 mATeH.

ABTOpBI YCTaHOBMJIM, YTO YETbIPE IOJIBU-
na C. gracilis (Piper) A. Nelson & J.F. Macbr.
UMEIOT BBICOKYIO T€HETUYECKYI0 HIEHTUYHOCTh
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U TPU U3 YETHIPEX OMUCAHHBIX CHCTEM ITUTMEH-
taiuu JienectkoB. Pacrenust C. gracilis subsp.
sonomensis (Hitchc.) H.F. Lewis & M.R. Lewis
UMEIOT OOJIBIIUE PO30BBIC JICTIECTKHU, KaXKIIbIH
C KPYIHBIM I[EHTPAJIbHBIM KPaCHO-IYPITYPHBIM
nsaTHOM; a monBuabl C. gracilis subsp. albicaulis
(Jeps.) H.F. Lewis & M.R. Lewis u C. gracilis

XoTs JenecTKH OOBIYHO CIUIONIbL HMUTMEH-
TUPOBAHbI, Y MHOTUX BHJOB MMEETCsl OOJbIIas
Oemast 30Ha Oe3 HMUIMEHTAIMU. AHTOI[MAH MO-
JKET TaKKe MPUCYTCTBOBATh MIIM OTCYTCTBOBATh
Ha THIYMHOYHBIX HUTSAX M IBUIbHUKAX, PBUIBIE
Y IIBETOYHOM TPYOKe.

AIITUTUBHBIE TEHBI OMPEICISIIOT pa3Mep

B T

Puc. 10. Cuctembl nmurMeHTaIMHU JieniecTKOB 1BeTka y noasuaos C. gracilis mo K.E. Holsinger u L.D. Gottlieb, 1988:
a— C. gracilis subsp. sonomensis; 6 — C. gracilis subsp. lbicaulis; 8 — C. gracilis subsp. tracyi;

r — C. gracilis subsp. gracilis. ®oto: CalPhotos is a project of BNHM University of California, Berkeley
Flower petal pigmentation systems in C. gracilis subspecies according to K.E. Holsinger and L.D. Gottlieb, 1988:
a— C. gracilis subsp. sonomensis; b — C. gracilis subsp. [bicaulis; c — C. gracilis subsp. tracyi; d — C. gracilis subsp.
gracilis. Photo: CalPhotos is a project of BNHM University of California, Berkeley

subsp. tracyi — KpymnHBIE PO30BBIE JIETIECTKH
C WHTCHCUBHOM KpacHO-IIyPILypHOM KanMoOu
nornepek ocHoBanus; noasun C. gracilis subsp.
gracilis — MellK1ie po30BbI€ JIENECTKH 0e3 MATEeH
(puc. 10).

Tpu moaBuAa ¢ KPyIMHBIMH JIETIECTKAMU SIB-
JSIFOTCS TIEPEKPECTHOOIBUISIOIMMUCS PACTEHU-
SIMH, 7151 KOTOPBIX XapaKTepHa MpOTepaHapus,
a C. gracilis subsp. gracilis npenMyIECTBEHHO
CaMOOMbUIAIOLIMMHUCS.

Uccnenosaremu L. Gottlieb, V. Ford [45]
NPOJIODKIIIM M3ydYaTh HACIIEIOBAaHHE IMPH3HAKA
NUTMEHTALUU JICTIECTKOB (IIPUCYTCTBUE U OT-
CYTCTBHE ISTEH) U BBISICHUJIM, YTO 3TOT MIPU3HAK
KOHTPOJIUPYETCS €AINHCTBEHHBIM I'€HOM.

L.D. Gottlieb [42], P.S. Soltis et al. [44] ipo-
BeNM OMOXMMHUYECKHE WCCIICNOBAHUS IMUTMEH-
TOB, 0OYCIIOBJIIMBAIOIINX OKPACKY OT OJICTHO-ITHU-
JIOBOM 10 TEMHO-KPAaCHOM y PACTEHUM CEKLUU
Godetia, uaeHTU(UIMPOBAB MX KaK IMPOU3BO-
JHbIE TJIMKO3UAAa MAaJIbBUIMHA, JIOTOJHEHHbIE
IPOM3BOAHBIMM LIMAHUIMHA W Jelb()UHUINHA.
OHM BBISICHWIH, YTO KPYyIHBIE MSTHA MW Kpa-
IUHKH TOSBIISIOTCS B PE3YJIbTaTe MECTHOTO TI0-
BBILLICHUS YPOBHS T€X XK€ CAaMbIX HUTMEHTOB,
XOTsl B JAPYTMX MPOMOPLMSIX, YEM Y OCHOBAHUS
JeTecTKa.

U TIOJOKEHHE IEHTPaJbHOrO TsiTHA. [eHeTmka
ATUX MOIU(DUKALIUN elIe HeJJOCTATOYHO MPOaHa-
nusupoBaHa. [ enernyeckuit ananuizy C. gracilis,
npoBenenubiid L.D. Gottlieb [43], moka3an, dro
OO0JIbIIIOE TISITHO HA JICMIECTKE, XapaKTePHOE IS
nonsuna C. gracilis subsp. sonomensis, sBJs-
€TCSl aJUICIbHBIM ISATHY Y OCHOBAHHS JICTISCTKA
y nmonBuna C. gracilis subsp. gracilis, koTopoe
B HOpPME HE BBIPOKEHO IO TPUYUHE AKTHBHO-
cTu TeHa-momudukaropa. [Tockonbky y BHIOB
Clarkia miposiBsieTcsi HEOOJBIIIOE YHCIO pa3-
JUYHBIX THTMEHTHBIX CHUCTEM, TO IPEaIoia-
raeTcs, 4TO TJIaBHBIC KOMIIOHEHTBI Pa3IMIHBIX
CUCTEM Y BHJIOB HE SIBJISIOTCSI KOMILJIEKCOM C Te-
HETHYECKOH TOYKHM 3peHus. HoBble CHUCTEMBI
MOTYT OBITh CO3/IaHBI 3aMEHSIONIMMHU aJIeIIsi-
MU TP OTHOCHUTEIHHO MaJIOM YHCIIE JIOKYCOB.
AJTUTHBHBIE TEHBI, BEPOSITHO, CIOCOOCTBYIOT
pPa3IMYHBIM TPOSBICHUSIM TPHU3HAKA OKPACKU
(cMmemeHue 1IBETOB, pasMep U (opMa MATeH U UX
TOYHOE MECTOITOJIOKEHHUE Ha JieriecTke). JlaHHbIe
O TEHETHYECKOH OCHOBE IMHUIMEHTAIMH JICTIECT-
koB y C. gracilis TOBOPSIT O TOM, YTO XapakTep
HACJICIOBAHUSI OKPACKU M OTCYTCTBUE WU TPH-
CYTCTBHE TISITHA M €r0 TOJOXKEHUS U (HOPMBI,
KOTOPBIMH OTAMYaloTcs Apyrue Buabl Godetia
u Rhodantos, MOTyT OBITH TaK)Xe YIPaBJIsIEMbI
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OT/JeNIbHBIMU TeHaMu. HoBble koMOMHAIMY TTUT-
MEHTAI[MM MOTYT IPOSBISTHCS MPU MepeMelie-
HUU JIOKYCOB Y 3aMEHSIIOIINX aJlIeNIeH.

N3 Bcex BumoB Hambonee moaumMopdeH
C. purpurea, y KOTOPOTO BCTpPEYAIOTCS 5 TUIIOB
OKpaCKH [IBETKOB B OJTHOM MOIYJISILINN PACTEHUMN.
MHOXeCTBO BapHaHTOB OTPAXKAIOT €ro TreKca-
IUIOUAHOCTD U MOCJEACTBUS CIy4YailHON Tubpu-
JU3alliU COPTOB HOBBIX TOMO3UTOTHBIX [€HOTH-
noB Oyarozmapsi X caMoOOIbUIeHUI0. JlenecTku
usetka C. gracilis subsp. sonomensis B 2,5 paza
JUIMHHEEe W B 4 pasa Iupe, 4eM Yy MOABHAA
C. gracilis subsp. gracilis, u 4arie UMEIOT OJTHO-
ponHbIit okpac. OTHAKO Y HEKOTOPBIX 0co0eit Oa-
3aJibHasl YacTh Ka)KJOTO JIETIECTKAa B OTCYTCTBUE
AQHTOLIMAHOBOW MUTMEHTALIUU UMEET SIpKyro Oe-
JYI0 OKPACKy, cCO3/1aBasi OeIyro 4arry, 0COOCHHO
KOTJIa IBETOK HEIaBHO pacKkpbuics. Hanuuue min
OTCYTCTBHE O€JIOM dYaliM JIOCTOBEPHO YIpaB-
JseTCS OTACNBbHBIM JIOKycoM. [lpusHak Oemoii
Yalyd — PeUEeCcCUBHBIN (OTCYTCTBHE MUTMEHTA).
EctectBennast ruOpuauzanus Mexay IBYMs
stumu noasuaamu y C. gracilis Opl1a OTMEUYeHA
B 1955 . H. Lewis, M.E. Lewis [10].

beut Takxke uaeHTHUPUIMPOBAH €IUHCTBEH-
HBII T'€H, KOTOPBIA YIpaBIsAET HAJIUYUEM WU
OTCYTCTBHEM TEMHO-KPAaCHOM OKPAaCKH Ha BHY-
TPEHHEH TOBEPXHOCTH IBETOYHON TpyOKH,
Y HalJIeH IpYrod T'eH, KOTOPbIA KOHTPOJIUPYET
HaJIMYUe WJIN OTCYTCTBHE OKPACKU MbUILHUKOB
1 TeIaHOYHBIX HUTel. MTak, L.D. Gottlieb [43]
OTIpeIeNINII HAJIMYUE 5 TEHOB, OIpeIessoIINX
CUCTEMY aHTOLIMAHOBOW OKpAacKu JIETIECTKOB
U JIPYTHX OPTaHOB IIBETKa, KOTOpPbIE UACHTU(DU-
LUPOBAHbI B JIOMOJIHEHUE K TOJUT€HHOMY KOH-
TPOJIIO Pa3MepoB JienecTkoB. OTKpPHITHE TOTO,
yto noxsun C. gracilis subsp. gracilis nMeeT TeH
MSITHA Y OCHOBAHMSI JIETIECTKA, KOTOPBIM OOBIYHO
HE BBIPaXKEH M3-3a aKTHBHOCTU BTOPOTO TEHA,
MOJUYEPKHUBAET Ba)KHOCTh T€HETHYECKUX HCCIIE-
JOBAaHUW JUIsl TOHUMAaHHUS MOPQOJOTUUECKUX
pa3muuuii MEXIy BHJAAMH. DTO MOXET OBITh
0COOEHHO Ba)XKHO Yy OJHOJIETHUX PAacTeHUH, Ta-
KHX KaK KJIapKus, y KOTOPOl MHOTHE BHJIbI IIEpe-
KPECTHOONBUISIEMBIE U MTPEBAIMPYIOT BHYTPUBH-
JI0Basi THOPUAN3AIUS U AJUTOMOTUTUIOUMSL.

R.M. Talline et al. [46] mpoBenn aHaTN3 TIPO-
CTPAHCTBEHHO-BPEMEHHBIX MaTTEPHOB IKCIpPEC-

CHUU Pa3IMYHbIX T€HOB, OTBEYAIOIINX 3a HAaJINUKe
AQHTOLIMAHOBOM OKPACKHU ¥ OOHAPYKUJIH, UTO IISIT-
Ha CoJep)KaT MUTMEHThI, OTJINYHBIE OT OCTaJlb-
HOM 4acTH JIETIeCTKA, U COCTOAT U3 aHTOLIMAHOB
Ha OCHOBE LIMAHUAMHA / IEOHUIMHA, a HE Ha OC-
HOBE MaJIbBUMHA. AHAIN3bI SKCIIPECCUH ['€HOB,
MPOSIBIISIFOIIMX aHTOIMAHOBYIO OKPACKY, T0Ka3a-
JM, YTO TeH IUruapodaaBoHoN-4-penyKTasbl 2
(Dfr2) umeet cnenpuUHbIN 1715 TSATHA TaTTEPH
SKCIPECCUM M JIEUCTBYET KaK MepeKIIovaTelb
JUIs 00pa3oBaHUs MATEH. AHAJIU3 COBMECTHOM
cerperalMy TOKa3all, YTO TEHHbIE MPOTYKTHI
7n0KycoB P u I ABIAIOTCSA TpaHCpEryasiTopaMu
9TOro mnepekitouaresns. [ISTHHCTbIE TUTMEHTHI
MOSBIISIIOTCA B Pa3BUTUU paHbLIE B pe3ysbTa-
Te paHHel skcnpeccun Dfr2 u rena ¢maBoHo-
uaHou 3'-ruapokcunaszel 1 (F3'hl). TTurmentst
(doHa TOABISIIOTCS TO3KE, B pe3yinbTare Oosee
no3nHel skcrpeccuu reHoB Dfrl u drnaBonouna-
3'-5'-ruapokcunassl 1 (F3'5'hl).

PucyHOk murMeHTanuu JenecTKoB IIMPOKO
pacnpocTpaHeH y LBETKOBBIX pacTeHHM pozaa
Clarkia. T'eneTuka 3TUX SJIEMEHTOB NaTTepHa
IpeCTaBIIsIeT O0IbIIOI HHTEPEC.

BonpmmHCTBO WCCIEMOBAaHUM  IIBETOYHOM
MUTMEHTAlMU COCPEAOTOYEHO Ha TOM, KakK pas-
HOOOpa3UTh MHTEHCUBHOCTb M COCTAB MUIMEH-
ta. R.M. Talline et al. [47] u3yuanu reHeTudve-
CKH€ W3MEHEHHs, JIeKallie B OCHOBE CIBUTOB
B TOJIOKEHUH JienieCTKoBbIX TisiteH y Clarkia.
CpaBHUTENBHBIN aHAIU3 TPAHCKPUIITOMOB ObLI
UCIIOJIb30BaH JUIsl MIEeHTU(UKALIMY TTOTEHIHAIIb-
HBIX T€HOB-KaHM/1aTOB, OTBETCTBEHHBIX 3a 00-
pazoBaHue naTeH. [ moaTBepkIeHus poiu re-
Ha-KaHAWUJaTa B ONPEIEIICHNUN MTOJI0KEHUS MSITHA
MCIIOJIb30BAJINCh aHAJIN3bl COBMECTHOI cerpera-
UMM Yy UHAMBUAYYMOB F2, cerperanuu mo pas-
HBIM TIOJIOXKEHUSIM TISITeH, KomdyecTBenHas [11[P
Y MHPOCEKBEHUPOBAHUE. AHAJIU3bl BPEMEHHOU
SKCIPECCUM HCMOIb30BAIN U1l UACHTU(]UKA-
MU JOMEHa SKCIPECCUU Pa3IMYHBIX ajlleiei.
@axtop Tpanckpuniuun R2R3Myb (CgMybl)
aKTUBUPOBaJl 00pa3oBaHUE TMATEH, U pa3HbIe
amtenn CgMybl skcripeccupoBaiuch B pa3HBIX
JIOMEHaX, YTO MPUBOIWIO K OOpa30BaHHUIO M-
TEH B pa3HbIX MECTax JIeNecTKoB. PenoprepHbie
aHaIM3bl TOKa3alld, YTO TMPOMOTOPHI Pa3HBIX
ajyiesiel ompeiensioT pa3Hble MecTa JKCIpec-
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CUU. OBOJIOLUOHHBIM CIABUI B IOJOXKEHUU
nsATHA OOYCJIOBJIEH OJHUM WM HECKOJIBKUMH
LUC-PETYIATOPHBIMU U3MEHEHUSIMU B IPOMOTO-
pe CgMybl, uTo yka3biBaeT Ha TO, YTO CIABUTH
B IOJIOKEHUM 3JIEMEHTa NarTepHa MOTYT ObITh
BbI3BaHbl W3MEHEHUSMU B OIHOM TI€HE, U 4TO
LUC-PETYIATOPHAs IEPECTPOIKA MOXKET UCIIOIb-
30BaThCs JIJIsl U3MEHEHUSI MTOJIOKEHUS CYIIECTBY-
IOLLEr0 CUMBOJIA.

Jnst moHuMaHMsT SBONIOLMU  (DEHOTUIIHYE-
ckoit nuBepcudukanuu R.C. Lin, M.D. Rausher
[48] wmccnemoBanmm TEHETHYECKHWE W3MCHCHUS
y C. gracilis ssp. sonomensis, OTBETCTBEHHBIE
3a 3BOJIIOIMI0 HEMUTMEHTHPOBAHHOTO JIENECT-
KOBOT'O JJIEMEHTa Ha LBETHOM (OHE, HCIOJb-
3ysl aHAJIU3bl SKCIIPECCUU T€HOB, KOCEIPEraluio
B pacteHusx F2 u QyHKUMOHAJIbHBIE TECTHI.
Onu uageHTHUQUIMPOBAIH (AKTOp TPaHCKPUII-
uuu R2R3-MYB (CgsMYB12), orBeTcTBeHHBII
3a aHTOLIMAHOBYIO MUTMEHTANIO 06a3aIbHOM 00-
JacTy («YaIIeyKn») Ha JICTIeCTKE.

OyuknuoHaidbHass myTtamus B CgsMYB12
co3aeT OeIyIo YaliKy Ha PO30BOM (POHE JIeTIeCT-
koB. Kpome Toro, onu oOHapy>Xuiu, 4To eule asa
rena R2R3-MYB (CgsMYB6 u CgsMYBI1)
TaK)K€ Y4acTBYIOT B IUTMEHTAIMH (OHA JIenecT-
koB. Kaxnpiii u3 »tux tpex renoB R2R3-MYB
oOHapyXKMBaeT pa3IUYHbI HPOCTPAHCTBEHHO-
BPEMEHHOM MAaTTEePH SKCIPECCHH.

R.C. Lin, M.D. Rausher [48] ycranoBmiu,
YTO MHUTMEHTAlMsl B Pa3HbIX YacTAX JIeNecTKa
MOJKET pa3BUBAThCS HE3aBUCUMO. JTO OTKPBITHE
MIPEJOJIaraet, 4YTo HeJaBHss AYTUIHKAIUS T€HOB
UTpaeT LEHTPaJIbHYIO POJib B ABOJIIOLIUY MATTEp-
Ha nurMeHTanuu JienectkoB y C. gracilis subsp.
sonomensis.

HacaenoBanue npusHakoB raduryca Ky-
cra U (opMbI IBeTKa. XapakTep HacjenoBa-
HUS TIPU3HAKOB JIMHBI TIOOEroB M (hOPMBI CO-
LBETUSI MEXAy pacTeHusiMu BunaoB G. amoena
u G. whitneyi TEpBBIM TPOAHATU3UPOBAT
H. Rasmuson [17]. OH cKkpecTui HU3KOPOCIIbIE
pactrenus G. whitneyi, UMeloIIe Ba TUTIA CO-
1BeTUs: TWIOTHBIA — RR U phIXibiii — 11 (pBIXJIBIIL
TUI JOMUHHUPYET HaJ IUIOTHBIM B COOTHOIIE-
Huu 3 : 1) ¢ BBICOKMMH B BETBUCTHIMU (hOpMaMH
G. amoena ¢ nanexko CUAALIUMU JPYT OT Apyra
LBETKaMHU Ha JUIMHHOM KUCTU. DTHU pa3aIuyuus Cu-

CTEMAaTUKH OTMEYaloT KaK OCHOBHBIE XapakTep-
Hble OCOOCHHOCTH B OIpe/eseHn BUIoB. B pe-
3yJbTaTe TE€HETUYECKOrO aHajiu3a aBTOp CAesall
BBIBOJIbI, YTO BBICOKOPOCHBI THUI Y PACTECHHI
G. amoena, KOHTPOJIHPYEMBI TEHOM V, TOMUHH-
pyeT HaJ 000MMH HU3KOPOCIIBIMHU THIIAMH pacTe-
Huil G. whitneyi (C TUIOTHBIM U PBIXJIBIM COIL[BE-
TusiMu). Bo BTOpOM NOKOJIEHUHU pacuierieHue
OBLJIO0 YETKO MOHOTEHHOTO Xapakrepa 3 : 1. B pe-
[IUTIPOKHBIX CKPEIIMBAHUSIX PACIICTIIIEHNE BHICO-
KHX U HU3KUX Takke MoHoruOpumHoe — 20 : 6,
HO pacIIeyIeHHUE 10 JJIMHE UHTEPHOIUIN CHIIBHO
paznuuaercs. [loaTtoMy aBTOp crenan BBIBOBI,
YTO JJIMHA UHTEPHOIUN U BbICOTA PACTEHMsI Ha-
CJIEYIOTCSI HE3aBUCUMO JIPYT OT JpyTa.

®opma uBerka. B pesynbrare mMHOroumc-
JIEHHBIX CKPENIMBAaHUN, KaK MEXBHUIOBBIX, TaK
u BHYTpuBUA0BBIX, H. Rasmuson [17] ormerumn,
YTO pa3Mep IBETKAa KOHTPOJIUPYET OJ[HA Mapa re-
HOB — A-a, a MPOCTOM LIBETOK JOMUHUPYET Hal
MaxpoBBIM. Y TOJEINH MPEIECTHOW CYIIECTBY-
IOT TPH TJIaBHBIX MaXpOBBIX THIIA IIBETKA: CHJIb-
HO MaxpoBble (romosurotHsie UU-pactenus),
MeHee MaxpoBble (rerepo3urotrHeie Uu) u cra-
OomaxpoBble pacTeHHs (C peLecCUBHON ToMo-
3Urotor uu). Yucio JIenecTkoB B I[BETKE KoJe-
61ercst oT 4 B MpOCTOM 0 15 B r'ycTOMaxpoBOM.
CrnaGomaxpoBsie IIBETKH UMEIOT 4,9-5,4 nenect-
Ka, a CHJIbHOMaxpoBble oT 7 u Bbiie. Ha maxpo-
BOCTb 3HAQUUTENIBHO BIHAET PUCYHOK IIBETKA.

D.M. Moore, H. Lewis [55] uzy4yanu xapaxk-
Tep HacJIeJOBaHMsI MPU3HAKOB Pa3MEPOB I[BETKA
y BunoB pona Clarkia B 3aBUCUMOCTH OT CIIO-
co0a uX ONBUIEHUS U CJAENalIH BBIBOJ O MHOIO-
(akTOpHOM XapakTepe, KOTOPbIH TeHEeTHUUYECKH
HE KOppeJIupyeT ¢ camoonblieHueM. B teuenue
16 et ydyeHble UCCIEqOBAIN TPU JIETKO pa3iu-
yuMble nomynsuuu pacrenuit C. xantiana: nepe-
KPECTHOONBUIAEMYIO C KPYIHBIMUA PO30BBIMHU
[[BETKAMU U JIBE€ CAMOOIIBUISIONINECS C MEIKUMHU
PO30BBIMU U OenbIMU IIBeTKaMu. ['eHbl, onpene-
JSIOLIME CAaMOOIbIJIEHUE, UMEIOT IPEUMYIIECTBO
B OYEHb MajieHbKUX nomyisusx. CemeHa, co-
OpaHHBIE C TUX TPEX MOMYJIAIHN B KAHBOHE PEKH
Kepn, 6bu11 BoIpamieHsl B Jloc-Anmxkenece, u C
WX TIOTOMCTBOM OBLIM TTPOBEIEHBI KOMOWHATOP-
Hble CKpeliuBaHus. [MOpUIBI U POAUTENHCKOE
MOTOMCTBO BBIpAIllMBAJIU B TOpPIIKaX Ha Cleay-
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FOIIUMA TOJ /171l CPABHEHHS U TOTYUYEHHUS TIOTOM-
ctBa F2 u oOparHbix ckpeuuBanuil. [Ipu3naku,
OTJIMYAIONINE TOMY/SAIUNA B TIPUPOJIE, COXPaHS-
JIUCh TIPU KyJTUBUPOBAHUH. Y TMEPEKPECTHOO-
MBUTSIEMBIX PACTEHUN TIEPUOJ IIBETEHUS OTICIb-
HOTO I[BETKa OB JJIMHHEE, HO B 000MX CITyJasix
LBETKH YBSIAJIM MPUMEPHO 4Yepe3 JBa JIHS IO-
cine omnbuteHHus. CaMOONBUISIONINECS TOMYIIs-
uuu C. xantiana OTAWYANIHCH 00JIee MEITKUMH
[IBETKaMH, 00Jiee HU3KMMHU TIBUIbHUKAMH, OoJee
KOPOTKHUM TE€CTHUKOM U 00Jiee paHHUM IIBETCHH-
eM. PanHee co3peBaHme ppUIbIIa HE KOPPEIUPYET
C pa3MepoM IIBE€TKa M KOHTPOJUPYETCS OJHUM
TE€HOM. ABTOPBI MPEATIONOXKUIN, YTO YMEHBIIIE-
HHE pa3Mepa I[BETKa MPOU30IILIO U3-32a BIUSHUS
BHEIIIHEW Cpefbl, TaK KaK B pailoHe, TAe ObuH
OTMEUEHBI TMOMYJISIUNA C CAMOOMBUISIOIIIMUCS
pacTeHUsMH, OHU TIOJIBEPTATUCH EPUOTUYECKO-
MYy BBIMHPAHUIO B PE3YJbTaTe UCKIIOUUTEITHHON
3aCyXu U Majol BHIOOPKU PACTCHHM, U CIETaIN
CJIENyIONIEe BBIBONBL: 1) y MEepeKpeCTHOOIBI-
JIIEMBIX pac CaMOOIBUICHUE IOCIEA0BATEILHO
MPUBOAUT K BBIPAXKEHHONW WHOPUIMHIOBOMN -
MPECCUHU, a B Mpeenax MOMYISIIIUN CYIIECTBY-
€T €CTECTBEHHBbIH OTOOp, MPENATCTBYIOMNN
Pa3BUTHIO CaMOOMBUICHHUS, 2) paHHEIBETYIIHE
pacTeHuss B TPHUPOAHBIX  TOMYJSIIUIX OOBIY-
HO HE JAIOT CEMSsH, MOTOMY YTO OCTarOTCSl He-
OTIBIJIEHHBIMH; 3) CKIIOHHOCTH K CAaMOOTIBLICHHUIO
Yy pacTeHul, KOTOphIE paHO IBETYT, OyIEeT UMETh
HEKOTOPOE M30MpaTeIHLHOE MPEUMYIIECTBO HO, C
JIPYTOl CTOPOHBI, W3-32 WHOPWUIWHTOBOW Jie-
Tpeccuu JIr0asi TeHIEHIIUS K CaMOCOXPaHEHHUTO
OynmeT monamieHa; 4) YMEHBIICHHE Pa3MEpOB
IIBETKOB OOBIYHO, HO HE BCET/Ia, CBSI3aHO C CaMO-
ombIJIEeHHEM. Y KJIapKUU W3BECTHA CaMOOIIBLIS-
romascst 1okHoamepukaHckas paca C. fenella,
Yy KOTOPOM KPYITHBIE IIBETKH Pa3MEPOM IOXOKH
Ha I[BETKH MEPEKPECTHOOMBIIIEMOMN MOIMYJISIINA
C. xantiana. AHanu3 pacileryieHus] OTOMCTBa
OT Pa3TUYHBIX POAUTEIbCKUX KOMOMHAINH Y TH-
OpunoB BTOoporo nokosenus C. xantiana mo npu-
3HaKaM pa3Mepa IBETKa U MeXaHW3Ma OMbUICHUS
TIOATBEPIWII, UTO MaJIBIA pa3Mep IBETKa HE 00sI-
3aTeJIbHO CBSI3aH C TEHETUYECKOM OCHOBOM camMo-
OTIBIJICHUSI.

Takum oOpasom, B pe3yabTare mpOBEICHHO-
ro 0o030pa HaydyHbIX pabOT OBUIO YCTAHOBJIEHO,

yt0 3a nocneanue 100 neT B ob6aacTu cucreMaTu-
KH, JBOJIIOIMN U TIPUMEHEHHUSI METO/A AJIEKTPO-
(dopesa npu GUIOTEHETUUECKOM aHaJIU3€ poja
Clarkia mpou3o1LIN CyleCTBEHHBIC N3MEHEHUSI.

W3 npecraBaeHHBIX B 0030pe BHIOB | ITOJI-
BunoB pona Clarkia nanGonpmmii HHTEpEC IS
JCKOPAaTUBHOTO PACTCHHUEBOJCTBA M  CEJICK-
UM TIPEACTABISIOT cienyromue: C. amoena,
C. amoena subsp. amoena, C. amoena subsp.
whitneyi, C. rubicunda, C. franciscana,
C. gracilis, C. gracilis subsp. gracilis, C. gracilis
subsp. sonomensis, C. gracilis subsp. albicaulis,
C. gracilis subsp. tracyi, OTHOCSTITUECS K CEKITUH
Rhodantos, u C. speciosa, C. tenella, C. purpurea,
C. purpurea ssp. purpurea, C. purpurea Ssp.
quadrivulnera, C. purpurea subsp. viminea,
C. davyi, C. prostrata, OTHOCSIIIHECS K CEKIIMH
Godetia.

N3ydeHne TeHETHYECKOTrOo KOHTPOJIS KO-
PaTHBHBIX W XO3SHUCTBEHHO-IICHHBIX IPHU3HA-
KOB, BKJIFOUasi OKPACKy I[BETKAa, Y TaKHUX IIBe-
TOYHO-JCKOPATUBHBIX BHIOB, Kak C. amoena
u C. purpurea, npuBeneT K oOpa3oBaHUIO Kaye-
CTBEHHOTO CEMEHHOTro ()OHJIa W CO3JaHUI0 HO-
BBIX COPTOB. B HacTosiiee BpeMsl CYIIECTBYIOT
pasnuunbie copta u Gopmer y C. amoena: Kap-
JIMKOBBIC M BEICOKHE CPE30YHBIC COPTa, C MaXpo-
BBIMH U NPOCTBIMHU I[BETKaMH, C pa3HOOOpas-
HOW OKpackoii: Oemoil, po30BOH, (PUOIETOBOM,
JOCOCEBOM, Pa3IMIHBIMA OTTEHKAMH KPaCHOTO
I[BETa, C IATHOM U 0€3 HEero, BEJAETCS CEIICKIIHS
Ha YCTOMYUBOCTH K OOJIC3HSIM W BPEIUTEISIM,
B TO BpeMs Kak copTuMeHT C. purpurea IpaKTH-
YECKH OTCYTCTBYET HA PHIHKE CEMSH.

BbIBO/IbI

1. borannueckoro pona rojpeuus He Cylie-
CTBYeT, TaKk Kak Mo mnpeanoxeHuro A. Nelson
u J. Francis Macbride ot 1918 r. on 6b11 BKITIO-
yeH B pon Clarkia Purch. UHTpOytmpoBaHHbIC
B HoBocuOupck BHABI TOAEIMIA OTHOCATCS
k pony Clarkia: Clarkia amoena (Lehm.) Nels
& Macbr. u C. purpurea (Curtis) Nels & Macbr.

2. Pony cBoicTBEeHEH MOHO(DHMICTUYECKHUI
TUI 00pa30BaHUs BUIOB U OBICTPOE pa3BeTBIIe-
HUE M0 OOJBIIMHCTBY CEKIIHIA, a ObICTpas peopra-
HU3ALUsI XPOMOCOM SIBJISIETCS BAYKHOW MOJIETIBIO
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B aBoonMU pona. Cekmus Myxocarpa sBisieTcs
ocHoBomojarawomieit B poae Clarkia, 3a xoto-
pOH ClleyeT TPUXOTOMHUS MPOUCXOKIACHUS CEK-
uuii Rhodanthos, Eucharidium, a taxxe mpowuc-
XOKJICHMsI, BKIIFOUAIOIIETO CeKuu Sympherica,
Phaeostoma, Fibula 1 Godetia.

3. Cexmmst Godetia sBISIETCS CECTPUHCKOM
TPYIION i OCTambHbIX BUAOB pona Clarkia.

4. I'pynna Bunos C. amoena u C. whitneyi
MOCTABHJIA TIOYTH BCE CYIIECTBYIOIINE CaOBHIC
¢dbopmbl knapkuii n3 cekiuu Rhodanthos, BeTpe-
YaeMBbIX T10/1 Ha3BaHHEM TOJICTIHS.

5. OmHONEeTHUE BHUIBI KJIAPKHA B OCHOBHOM
nepekpectHoonbuisieMble.  CopTooOpazoBaHue
MIPOUCXOIUT B OCHOBHOM ITyTE€M BHYTPHUBHUIOBOM
THOPHUIN3AINH U AJUTOTOTHITION IHH.

6. CucremMa NMUTMEHTAIMA JICTIECTKOB I[BET-
Ka y BHUJOB, OTHECEHHbIX K cekuusiMm Godetia
u Rhodantos, npencrasnsier 4 OCHOBHBIE THIIA:
TOJBKO IICHTPAJILHOE IIATHO, TMSATHO HAa TepH-
(depuun, NeHTa y OCHOBaHUSA, Oe3 msiTeH. [eH
natHuctoctTd G M reH KpacHod okpacku E 1no-

KaJIN30BaHbI B OJJHOM XPOMOCOMHOM Iape U Ha-
cienyrorcst BMecte. KpacHast okpacka JOMUHU-
pyeT HaJ NATHUCTON. [€H LEeHTpalbHOTO MATHA
Fx y C. whitneyi siBnsercs ajnienbHbIM I'eHy Oa-
sanpHOTO TIsiTHA Fb y C. amoena.

7. JyIaKanyss TE€HOB WIPAaeT LEHTpalb-
HYI0 pOJib B 3BOJIIOIMM MAaTTepHa MHUTMEHTa-
nuu nenectkoB y C. gracilis subsp. sonomensis.
[TurmMeHTanys B pa3HbIX YaCTSIX JIETIECTKA MOXKET
pa3BUBATHCS HE3aBUCHUMO.

8. Bun Clarkia purpurea sBnsercs Tekca-
IUIOUIHBIM U MOJUMOP(HBIM, Y HEro BCTpeya-
I0TCS 5 pa3HbIX TUIIOB OKPACKH JIETIECTKOB IIBET-
Ka B OJTHOM MOMYJIALINY.

9. TI'aburyc pacrennii C. amoena Tipu CKpe-
muBanun ¢ C. whitneyi Bcerma JIOMUHHPYET,
a TUIOTHBIM THIT COLIBETUS SIBISIETCS PELECCUB-
HBIM K PBIXJIOMY.

10. HacnenoBanue  mpHU3HAKOB  pa3Mepa
usetrka y C. xantiana TOBOPUT O MHOTO(AKTOP-
HOM XapakTepe, KOTOPbI TeHEeTHYEeCKH He KOop-
pENUPYET C CaMOOTIBUICHUEM.
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OBECIHHEYEHUE YUCTOTHBI U 310POBbS IIOCEBOB JIBHA I1PU OBPABOTKE
HOBBIMHA NECTULHUJIAMU

H.A. KyapsiBueB, TOKTOp CEIbCKOXO35HCTBEHHBIX HAYK,
[JIaBHBII HAYYHBIA COTPYAHUK Knroueswie cnosa: repounun, pe-
JI.A. 3aiineBa, KaHTUAAT CEIHCKOXO3IMCTBCHHBIX HAYK, ryJasiTop pocta, pyHruuma, JieH,
BEJYILUI HAy4YHBIN COTPYIAHUK NOBbINIEHUE YPpoO:KailHOCTH, (-
3.K. Kyp6aunoBa, acnupant (pekTHBHOCTH
DenepabHbIii HAYYHbIH HEHTP JyOAHbIX KYJIbTYP,

Topaxoxk, Poccust
E-mail: vniil.sekretar@mail.ru

Pedepar. Meput 3augumul pacmenuii npu 6030e1v16anuu 1bHA O0JIHCHBL 0Oecneuueams 6 00Cma-
MOYHOU CmeneHu Yucmole Om COPHAKOS, 300P08ble NOCEGbl, hopmupylousue ypoxcail Kyavmypol
Heo0X00UM020 YPOBHA KaAuecmea, COOMEEmMcmeyu e20 IKOHOMUYECKUM U IKOTOZUHECKUM KPU-
mepuam cospemennvix azpomexnonozuil. Ilenv pabomer — nouck nepcneKkmueHvlx 2epOUUUOHBIX
U 3QUUMHO-CIMUMYIUPYIOUUX CPEOCME Ol 00ecneuenus YUCHOomsl Om COPHAKOG U 300P06b:
noceeos 1bHa npu 00PAdOMKe UX HOBLIMU RECMUUUOAMU, CHOCOOCMEYIOUWUMU NOBLIULEHUIO YPO-
JoHcaitnocmu u kauecmea AbHonpodykyuu. OCHo6HbBLE IKCHEPUMEHNBL NO KAACCUYECKOT MEMOOU-
Ke Hayunou azponomuu evinoanenvt Ha nonax O®I'6HY ®HI] JIK OI1 HUH nvna ¢ Teepckoit
oonacmu. B pesynomame nposedenusn onvimoe ¢ 2018-2020 2z2. zepouyuo Illancmu u ezo cmecoy
¢ npenapamom Lllancmpen 300 npodemoncmpuposanu OMHOCUMENbHO 8bICOKYIO OUOI02UUECKYIO
appekmusnocmey 3augumel 1bHA OmM OBYOOIbHBLIX COPHAKOS. /[00asKa K npomueoosyoo1bHbIM
2epounyuoam zpamunuyuoos Ianowanc unu Knemowanc, pezynamopa pocma Apmagum unu
¢ynezuyuoa 3umowanc ne cunuzuna Ipghekmuenocmu deiicmeus cmeceil NPenapamos Ha 08y-
00/1bHble COPHAKU U YHUYMONCUIA 8 NOCesax 31aKoevle copuaku. /Jlononnumensvno Apmagum
u 3umowanc Iphpekmueno 3auunianu 1eH om nacmo u Opy2ux 6one3neil, 3aKOHOMEPHO NOBLIULAS
ypoorcaiinocms avnonpodykyuu. Ee makcumanvhovie 6 onvime nokazamenu noy4eHnl é 6apuanme
npumenenus Apmaguma coemecmno c zepouyuoamu. Illpumenenue npenapama Apmagum oka-
34710 NONOIHCUMENbHOE GIUAHUE HA KAYECH B0 IbHOCOIOMbL — NOBICUIO €20 Ha 1-2 copmonomepa
(c 2,00 oo 2,50).

ENSURING THAT FLAX CROPS ARE CLEAN AND HEALTHY
WHEN TREATED WITH THE NEW PESTICIDES

N.A. Kudryavtsev, Doctor of Agricultural Sciences, Chief Scientific Officer
L.A. Zaitseva, PhD in Agricultural Sciences, Leading Researcher
Z.K. Kurbanova, Postgraduate Student

Federal Research Centre for Bast Crops, Torzhok, Russia

Key words: herbicide, growth regulator, fungicide, flax, yield increase, efficiency.

Abstract. Plant protection measures in flax cultivation should provide sufficiently clean from weeds,
healthy sowings, forming the crop of necessary quality level, corresponding to economic and ecologi-
cal criteria of modern agrotechnologies. The work aims to find promising herbicidal and protective-
stimulating agents for providing cleanness from weeds and the health of flax crops when treating them
with new pesticides, contributing to increasing the yield and quality of flax products. According to the
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classical methodology of scientific agronomy, the main experiments were carried out in the fields
of FSBSI Federal Scientific Centre for Bast Crop, Flax Research Institute in the Tver region. As a
result of experiments in 2018-2020, the herbicide Shanti and its mixture with Shanstrel 300 showed
relatively high biological efficacy in protecting flax against dicotyledonous weeds. Furthermore, the
addition of graminicides Haloshans or Cletoshans, growth regulator Artafit or fungicide Zimoshans
to anti-wort herbicides did not reduce the effectiveness of the drug mixtures on dicotyledonous weeds
and eliminated cereal weeds in crops. Additionally, Artafit and Zimoshans effectively protected flax
from pasmo and other diseases, naturally increasing the yield of flax products. Its maximum values
in the experiment were obtained in the variant of Artafit application together with herbicides. The use
of Artafit had a positive effect on the quality of flax straw, increased it by 1-2 grades (from 2.00to 2.50).

JIpHOM-monTyHIIOM B 2020 T. OBLIO 3aCesSHO
51,3 ThIC. ra pOCCUMCKUX MOJIEH, MACTUYHBIM JIb-
HoM — Oosee 500 ThIC. Ta, B T.4. B 3a0alikaibe —
4200 ra (B 2 paza Oosbuie, yem B 2019 r).
Cubupckue JbHOBOBI CUUTAIOT, YTO «3TA KyJb-
Typa HJIeabHO MOAXOIUT AJIS 3aCyIUINBOTO KIIU-
Mara, a €e CTOMMOCTb Ha MUPOBOM PBIHKE TOJIBKO
pacter» [1]. B nbHOBOACTBE, Kak MpaBUIIO, HE-
00XOIMMBI MEPOIPUATHUS O 3alUTE PaCTEeHUM,
KOTOpBIE JOJKHBI 00€CIIeUYnBaTh JOCTAaTOUHO YH-
CTBIE OT COPHSKOB U 3/10pOBbI€ 1oceBbl. OHU MO-
r'yT c(hOpMHPOBATH MOTHOLICHHBIH YpOXKkail TbHO-
MPONYKIMHM HeoOxonumoro kadecTsa. [Ipu stom
MIPOBOJMMbBIE (PUTOCAHUTAPHBIE MEPHI JIOJKHBI
COOTBETCTBOBAaTh MNPUHATONH arpOTEXHOJIOTHH
10 3KOJIOTHYECKUM U SKOHOMHUYECKHM KpUTEepU-
M. ApceHas repOUIUI0B U 3aIUTHO-CTUMYIIH-
PYIOLIMX IPENnapaToB, yAOBIETBOPSIOLUIMX Tpe-
OOBaHMSIM COBPEMEHHOW TEXHOJIOTUU BO3/EJIbI-
BaHUs JIbHA, NPUXOAUTCS CUCTEMATUYECKH pac-
IIUPATH, UCTIBITHIBATH HA KYJIBTYypE JbHA HOBBIC
CpeAcTBa 3aIUTHl pacTeHHi. DTo olecneyuT
O00OBEKTUBHYIO albTepHATUBY BbIOOpa Haubolee
MOJXOAAIINX B KOHKPETHOM CUTyaIluM Ipenapa-
TOB (110 3(QPEKTUBHOCTH, IIeHE, OE30MaCHOCTH
u 1.1.). Ciaenyer usy4arb Bompoc ux ¢utodpu-
3MOJIOTUYECKOW COBMECTHUMOCTH (BO3MOXHOCTH
CMEIIUBAHUAN TPH IPUMEHEHUH), MPOBEPSTH
3QPEKTUBHOCTh 00pazyeMbIX MOIU(PYHKIHO-
HaJIbHBIX TECTULUAHBIX U 3aIIUTHO-CTUMYIIHPY-
FOIIMX KOMITO3UIIHH [2].

I'epOuniuapl, MpUMeEHseMbIe B TOCEBAX JIbHA,
IOJDKHBEI o0ecreunBarh rubens He MeHee 70%
COPHSIKOB WJIM COOTBETCTBYIOIIEE YMEHbIIECHUE
UX Macchl (MUHUMAJIbHYIO OMOJIOTHYECKYIo 3¢-
¢dextuBHOCTH Ha ypoBHE 70%). Kpome Toro, onu
JIOJDKHBI OBITH O€30MacHBIMU It KYJIBTYpPHBIX

pacTeHui, crnocoO6CTBOBaTh UX IPOAYKTHUBHO-
cti. HeoO6x0MMO COOTBETCTBHE CPE/ICTB 3alllu-
Thl PACTEHUH IKOJIOTMYECKUM U SKOHOMUYECKUM
KPUTEPUSAM COBPEMEHHBIX  arpOTEXHOJIOTHUH.
Obecrieuenre 3TUX TPEeOOBAHUM JOCTHraeTcs
3a CUET NOMCKA HOBBIX IPENapaTroB U JKOJIOTH-
3allUM, palUOHAIU3aLlUU HX HCIOJIb30BaHUS,
B YaCTHOCTU NpPU KOMOWHUPOBAHWUHU TPAAMLIHU-
OHHBIX IPENaparoB C APYTUMH TepOHIMIaAMU
B CHID)KEHHBIX HOPMAaxX BHECEHUS, C 3alIUTHO-
CTUMYJIMPYIOIIMMU U AHTUCTPECCOBBIMM CpPE.-
CTBaMH.

B paGorax 3apyOexHbIX repOoIOroB U TOK-
CUKOJIOTOB [3—7] W B HamuX NpeAbIIyIIUX HUC-
cnenoBanusx [8—10], Hapsy ¢ pa3nuyuUsMU BIIU-
SIHUS TepOUIIMIOB HAa COPHSIKH, OTMEUEHO UX He-
OJHO3HAYHOE [IEHCTBUE W HA PACTEHUs JIbHA-
nonryHua. Haubonee OnaronpusitHoe neiicTBue,
MOBJIEKIIIEE 32 COO0I HEKOTOPOE yBEIHNUEHHE T0-
KazaTeneil 001eil BBICOThI paCTEHUH U TeXHUYe-
CKOM JJTUHBI UX cTe01s1 (110 CPaBHEHHUIO C KOHTPO-
JIeM, T71€ JIeH OblT YTHETEH COPHSKaMH), OKa3alu
HEKOTOpbIE CyIb()OHMIMOUEBUHHBIE TIPENIapaThl,
B 4acTHOCTH, XapMoHH. Ero cmecu ¢ nporuso-
HIMPOKOJIMCTHBIM repounmaoM Jlontpen u rpa-
mununuaamu (Tapra Cynep, Muypa u zp. B on-
TUMaJIbHO-MUHUMAJIBHBIX HOPMaX IPUMEHEHUS)
Ha BBICOTY KYJIBTYPHBIX PACTEHUH IPAKTHUUYECKH
HE MOBJIMAIU. Macca KylbTypHBIX PACTEHUI U B
KOHEYHOM CUETE YPOXKANHOCTh JbHOIPOLYKIMH
B CBSI3U C NPUMEHEHUEM TrepOMLHUIOB B TaKUX
BapuaHTax Obljla JOCTOBEPHO BBIIIE KOHTPOJIb-
HBIX ToKazateneil. OTHOCUTENBHO Oosiee BBHICO-
KO€ KayeCTBO JIbHOMPOLYKIMHU ObUIO MOJTYYEHO
TaK)X€ B CBA3M C IPUMEHEHUEM BBIIICHA3BAHHBIX
cpeactB. Ho HekoTopble repOUIMIHBIE CMECH,
Harnpumep, Cylb()OHUIMOYEBUHHBIX Npenapa-
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ToB, MIIITA npu BEICOKMX HOpMaXx NPUMEHEHMSI
CO 3JIaKOLUUJIOM 3€JUIEKOM 3aMETHO YIHETalH
JIEH-JIONITYHEIl, BbI3bIBAsI CHUYKEHHE BBICOTHI pac-
TEeHUI. DTO MaKCHUMalIbHO MPOSIBIISJIOCH B 3a-
CYLIUTUBBIE TOJIBI.

Jnst npHOBOACTBA OCOOEHHO Ba)KHBI JKO-
JOoru3anusi U paluoOHalIbHAs 3allUTa KYJIbTYp-
HBIX pPacTEHUN HE TOJBKO OT COPHSKOB, HO U
oT 0oie3Hel M JPYTrux CTPECCOBBIX (PAKTOpPOB
3a cueT pa3pabaTpiBaeéMOro HamMmu 000CHOBAHHO-
ro KOMOMHUPOBaHUS TepOULIUIOB ¢ (QPyHTULIUI-
HBIMH, OaKTePUIMIHBIMH M 3aIIUTHO-CTUMY-
JUPYIOUIMMH, aHTUCTPECCOBBIMHU CPEICTBAMHU.
Kak mpaBuio, myunie cOBMENIAIOTCS B CMECSAX
AQHAJIOTUYHBIC Mpernaparsl OJHON (upMbI-pa3pa-
6orunka. Hanpumep, umeromuii aHajioruyHoOe
¢ repounnaom Xapmonu (peructpant — OOO
«ronon Hayka u Texnomnorus») aeicTyroliee
BelecTBO  (TudeHcynb(ypoH-METHII) Iperna-
par Ilanctu (OO0 «lllanc») nenecoobpaznee
couerath He ¢ Jlontpenom (/lay ArpoCaeHncec
Bm6X), a ¢ cogeprkaniuM aHAJIOTHYHOE ICHCTBY-
fomee BeulecTBo (kionupanua) lancrpenom
(OO0 «IIlancy); ve c¢ 3emnexoMm-cynep (ay
ArpoCaencec BM0X), a ¢ mogo06HO eMy cojep-
KAaIUM JISHCTBYIOIIEE BELECTBO rajJokcudor-P-
metun ["amomancom (OO0 «Illancy). [TosTomy
JUISL CBOGH SKCIIEPUMEHTANbHOM paOOThI MBI BhI-
opanu npemnaparsl OO0 «lIlanc» [11]. DTomy
BBIOOPY JIOTMOJHUTEIBHO CIIOCOOCTBOBAIO Halla-
JUBIIEECS] Ha/lEeKHOE CHAOKEHHE MeCTULUIaMHU
U arpoXMMHKAaTaMy HAIEro CEMEHOBOAYECKOTO
xo3siictBa— 000 «PonuukoBoe [one» —mocras-
koM HazBaHHBIX cpeAcTB — OO0 «Illancy.

Ilenp paboOTBI — TMOUCK NEPCIEKTUBHBIX
TepOMIUIHBIX ¥ 3alUTHO-CTUMYIHUPYIOIINUX
CPEICTB JIJIsl 00eCTIeYeHHS] YUCTOTHI OT COPHSIKOB
Y 3710pOBbSI TOCEBOB JIbHA MTPH 00pabOTKE UX HO-
BBIMH TECTUIUAAMH, CIIOCOOCTBYIOIIMMHU TIO-
BBIIIIEHUIO YPOKAWHOCTH M KavyecTBa JLHOMPO-
OyKIud. s JOCTHKEHHs TTOCTaBIEHHOMN 1eTu
ObLIM PEIIEHBI CIEAYIOUINE 3a/1a4U:

1. McnpiTanue HOBBIX 00pasloB repouu-
JIOB MIPOTUB PA3IUYHBIX TPy JBYIOJIBHBIX COP-
HSKOB (B YaCTHOCTH, MPEMApaToB, COACPKAIIUX
TU(EHCYTbPYPOH-METHII, TPOTUB OJHOJIETHUX;
a colep KalluX KIOMHpaIua — MPOTUB MHOTO-

JIETHUX KOPHEOTIIPHICKOBBIX) B arpOpUTOIIEHO3E
JTbHA-JIONTYHIIA.

2. Onenka 6monornyeckoit 3pHEeKTUBHOCTH
B TI0CEBAxX JIbHA HOBBIX MPOTHBO3JIAKOBBIX Tep-
OuIMI0B (B YaCTHOCTH, MpeErNaparoB, coaepkKa-
IIUX TajJoKCU(pOn-P-MeTHI U KIETOANM) B CMe-
CSIX C MPOTHBOJIBYIOJIEHBIMU T€POUIIHIAMH.

3. BbisiBneHue BiausiHUS 100aBKU K TepOu-
I[U/IaM B CHW)KEHHBIX HOPMax MPUMEHEHUS MPH
00paboTKe IMOCEBOB JIbHA 3alUTHO-CTUMYIIU-
PYIOIIETO MOMU(PYHKIIMOHAIBHOTO IIperapara,
COAEPIKAIIECTO  TOMHINAIUTHIIUMETHIAMMOHHH
XJOpUI, U PyHTHITHIA, COACPIKAIIETO KapOeH 1a-
3WM, Ha MPOSIBIICHUE COPHSIKOB, 0OJIE3HEH, Ha KO-
JIMYECTBO U KAYECTBO YPOXKasi JIbHOTIPOTYKITUH.

OBBEKTBI U METO/IbI
NCCIIEAOBAHUH

[ToneBpie SKCHIEPUMEHTHI B YETBHIPEXKpPAT-
HOM ITOBTOPHOCTH C YYETHOM IIJIOIIAIBIO KA 01
JIEJISTHKY 25 M? TI0 KJIACCUYECKOM METOJHMKE Ha-
YYHOM arpOHOMHUH BBITIOJTHEHBI B TBepCcKoil 00-
nactu B 2018-2019 rr. Ha copre nbHA-IOATyHIA
TBepckol, BO3JENBIBAEMOM B COOTBETCTBUU
C pa3pabOTaHHOU AJIs HETO COPTOBOM 30HAIBHO-
aJanTUBHOM TexHosorueu [12].

[TouBa Ha OMBITHBIX y4YacTKax — JEPHO-
BO-NIOJ30JIMCTast, Jerkocymmuuctas ¢ pH,
5,3 u 5,5 coorBerctBeHHo B 2018 1 2019 rr.; co-
Jep>KaHue MOoABMKHBIX dopMm docdopa — 207
u 201, xamust — 195 u 203 Mr/kr mouBbl, Tymy-
ca— 1,8 u 1,6 %. Mereoponoruyeckue ycio-
BUs BeretalMoHHbIX nepuonos 2018 u 2019 rr.
B TBepckoli 00acTu HE UMENU IKCTPEMATbHBIX
MPOSIBIICHUM 110 TeMIeparype U BIAXKHOCTH
¥ ObUTM ONIM3KM K ONTHUMAJIBHBIM TapameTpam
JUISL pOCTa U pa3BUTHS JIbHA-JONTYHIIA.

[To neiicTButo Ha HanboJee pacIpoOCTPaHEH-
HBIE B PETHOHE COPHSIKU U 00JIe3HU JIbHA M3yya-
JIY CJIEIYIOLIME CPEICTBA 3alUThl PACTEHUI.

1. Xapmonu — CTC, tudencynbdypon-me-
T — 750 T/KT — MOCIEBCXOOBBIN Cynb()OHMII-
MOYEBUHHBIM TepOuIU, CUUTAIOLIUICS BBICO-
K03(pPEKTUBHBIM TPOTUB OOJBIIMHCTBA BUJIOB
OJIHOJIETHUX JABYAOJBHBIX pacTeHui. M3Becten
KaK CaMbIi MSTKUI TepOMIHI JUIsl JIbHA, TI03BO-
JSOIINN MOTYYUTh YpOKail BBICOKOTO KaueCTBa.
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Pa3pemien k npuMeHeHnto 6e3 OrpaHMueHUN TSt
KyJbTyp ceBooOopora [13].

2. IManctu — BAI, tudencynbdypoH-me-
i — 750 r/kr.

3. Ianctpen 300 — BP, xnommpamug —
300 r/m.

4. T'anomanc — K3, ranokcudon-P-merun —
104 v/m [11].

5. Apradur — BPK, nomunmannunaume-
tunaMMmoHuit xnopun — 100 r/n — nmonudyHk-
LAOHAJBHBIM  IOJMMEpP, BOJOPACTBOPUMBII
KOHIIEHTpAT, MpeJHa3HAYeHHbIH i1 Tpearno-
CEBHOI 00pabOTKM CEeMSIH U ONPBICKUBAHUS Be-
TETUPYIOLIUX pacTeHHUil. DakTop BbIpAlIUBAHUS
JKOJIOTMYECKH YHCTOM CEIbCKOXO3SMCTBEHHOMN
MpOoAyKIMH, Oe3omaceH Ui 4YeloBeKa, >KMBOT-
HBIX, OKpY)Karollleld cpenpl. 3aluilaeT Celb-
CKOXO3SCTBEHHBIE KYJIBTYpbl OT CTPECCOBBIX
CUTyallMii, CMATYaeT TepOUIMIHBIA CTpecc.
[NonuananauiguMeTHIaMMOHUM  XJIOpUJ] Haxo-
IUT Bc€ Ooliee HIMPOKOE MPUMEHEHHUE MPHU BO3-
JIeJIbIBAHUM 3€PHOBBIX, 3€pHOOO0OBBIX, KYKY-
py3bl, KapTodens, caxapHOW CBEKIIBI U IPYrHxX
KyJIbTYp. DPPEKTUBHOCTH €ro MPUMEHEHHS 00-
YCIIOBJI€HAa aHTHOAaKTepHalbHbIM, (yHTUIIPO-
TEKTOPHBIM M POCTAKTUBHUPYIOIIUM JIEHCTBUEM,
YTO MOJIOKUTENIbHO CKa3bIBAeTCsl Ha MPOTYyKTHB-
HOCTH CEJIbCKOXO3UCTBEHHBIX KYJIBTYp U yIyd-
LIIeHUM MX KadecTBa. JlelcTByroliee BELECTBO
Ipernapara COBMECTHMO C IECTUIMIaMU U MUHE-
palbHBIMU YIOOPEHUSMHU, OBICTPO U MOJTHOCTHIO
pacTBopsieTcs, o0ecreunBas KaueCTBEHHOE TpHU-
roToBJ€HHE paboyero pactBopa. Vmeer BbIcO-
KYI0 SKOHOMHUYECKYIO 3(PPEeKTUBHOCTHh 3a CUET
MOBBIIIEHUSI PEHTA0ETBbHOCTH  BO3/ENIbIBAHUS
KyaeTyp [14].

6. 3umomanc — KC, kapbennazum — 500 /1.

7. Kaeromanc — KO, knerogum — 240 r/m1.

8. Ilanc 90 —ITAB [11].

[ToneBbie OMBITHI U JTAOOPATOPHBIE UCCIIEI0-
BaHUs BHIIIOJHEHBI B COOTBETCTBUU C METO/I0JIO-
e, NPUMEHSEMON B CEJIbCKOXO3SMCTBEHHOMN
1 OMOJIOTUYECKOM IKCTIEPUMEHTAILHON padoTe
[15-17].

[TomyueHHble pe3ynbTaThl penpe3eHTaTHUB-
HBIX Y4€TOB OLIEHUBAJINCh METOJIaMU arpOHOMHU-
YeCcKo# cTaTucTuki [ 18] ¢ ucmonp3oBaHueM Ipo-
rpamMm [1K JJAHIIITADT u STADIA [19, 20].

PE3YJIBTATHI HCCJIEJIOBAHUM
N UX OBCYXKIEHHUE

BuoBoii cocTaB COpHSIKOB B MOCEBAX JbHA
Ha JIETITHKAX OIBITa OBbLI MPECTABICH IPEUMY-
IIECTBEHHO JBYJOJIbHBIMU M 3JIAKOBBIMHU pac-
TEHUAMHU, TUINUYHBIMU Ui mosiel TBepckoi
o0macTu ¥ MHOTUX JpPyTrux pernoHo Poccum.
Wx o6mas mioTHOCTh Ha AENSHKAaX KOHTPOIb-
HOTO BapHaHTa B HavaJie U B KOHIIE BEreTallMoH-
HOTO Tepuoja (Tabmn. 1) cocTaBnsiia B cpeHEM
32 2018-2019 rr. 67 1 120 1wT/M? COOTBETCTBEH-
Ho. KpoMe HHMX mposiBHIICS XBOILI IMOJIEBOH —
3 u 5 wt/M2. DTU BUABI paCTCHHIMA, 32COPSIONINX
CEJIbCKOXO3SUCTBEHHBIE YTOIbs, UCCIEIYIOTCS
HE TOJIbKO POCCHMCKHUMH, HO U 3apyOeKHBIMH
repbosioramu [3-7].

IepOunuanblil 3pPexT pa3nuyHbIX BapuaH-
TOB TPUMEHEHUS M3y4aeMbIX IMpenapaToB HIl-
JIOCTpUpYeT Tab. 2.

I'ep6unua lanctu u ero cMech ¢ mperna-
parom Ilancrpen 300 npoaeMoOHCTpHUpPOBAIU
OTHOCHTEIIbHO BBICOKYIO OHOJIOTHYECKYIO 3(-
(PEKTUBHOCTH 3aIIUTHl JIbHA OT JIBYAOJBHBIX
COpHSIKOB, B YaCTHOCTH, OT HamOojee 4YacTo
BCTPEUABLIETOCS M3 HUX BUIA — TOPHIIBI IO-
neBoii. Ilokazatenb 3(p(EKTUBHOCTH CHIKE-
HUS YUCJIICHHOCTU PACTEHHUI TOPHUIIBI B pE3yiib-
tate npumeHenus lllanctu B HOpMe pacxona
25 r/ra ¥ cMecH ero B CHIDKCHHOW HOpME pac-
xona (20 r/ra) ¢ mpemnaparom Illanctpen 300
(0,3 n/ra) B cpennem 3a 2018-2019 rr., mo man-
HBIM y4eToB uepe3 30 cyTOK Mocse MIPpUMEHEHUs
u nepen yoopkoi ibpHa, coctaBuia 100% (mpu
3¢ (HEKTUBHOCTH YCIOBHOTO CTaHIAPTHOTO Tep-
ourmmaa Xapmonu (25 r/ra) 95,0-95,7%).

JloGaBKka K BBIIICHa3BaHHBIM IPOTHUBO-
JBYIOJIBHBIM ~ TepOUIMIaM  JOMOJHUTEIBHO
rpamMuHunuaoB lanomanc wim Kieromanc,
perymsitopa pocra Apradputr, QyHrunuga
3uMoIIanc He CHM3WIA A(PPEKTUBHOCTH JIEH-
CTBUS CMECel IpernapaTroB Ha JIBYJOJIbHBIE COp-
HSIKM — BCE BapMAHThI CMECEHl M O/IMH MpenapaT
[Manctu (25 r/ra) obecneunmnu TPUOTIKAIO-
mytoca kK 100% rubens, Hampumep, TOPHIIBI.
JIOTIOJTHUTENBHO KOMIIO3HMIIMH, BKJIIOYAOIIUE
perynsitop pocta Apradur (0,2 n/ra) u pyHru-
uua 3umorranc (0,5 n/ra), 3alIMImand MOCEeBbI
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Tabnuya 1

BupoBoii cocTaB u ynejbHasi YMCJIEHHOCTH OCHOBHBIX COPHSIKOB B IIOCEBAX JbHA HA JeJIAHKAX KOHTPOJIHLHOTO Ba-
puaHTa B a3y «eJ0uKm» U nepea yoopkoii yposxkas (B cpenHem 3a 2018-2019 rr.)
Species composition and specific numbers of major weeds in flax crops in the control plots during the
herringbone phase and before harvesting (average for 2018-2019)

YUCIIeHHOCTb, IIT/M?
Bun pacreri B (haze «eI0YKU» JIbHA Hepif;o}f;fmﬁ
Topuna nonesas 19 25
Maps Genas 6 11
[MukynpHUK (BUIBL) 4 5
Topent (BumsI) 3 9
Pomarka (BupI) 3 6
[MacTymrbs cymka 0OBIKHOBEHHAS 2 2
AMWCTHUK LUKYTOJIHCTHBII 2 4
Owuanka TpexIBeTHAS 2 4
Bonsax mernaucTeIin 2 7
Ocort nonesoit 2 5
[Ipoune BUIBI ABYAONBHBIX PACTEHUH 3 3
JIBYIOBHBIX, BC € T O 48 81
ITeIpeii mon3yunii 4 8
IIpoco kypunoe 5
IIpoune BUABI 31aKOBBIX PaCTEHUI 6
371aKOBBIX, BC €T O 19 39
XBou1 110JIEBOI 5
B c er o copnsiko 70 125
HCP,, 1 2

JIbHA OT MacMo U Ipyrux Ooje3Hell (mpakTuye-
cku Ha 100%).

CMech TPOTHUBOABYAOIBHBIX TEPOUIIUIOB
[anctu (20 r/ra) u anctpen 300 (0,3 n/ra)
Obu1a 3(h(peKTUBHA HE TOJIBKO MPOTUB TOPUIBL,
HO ¥ IPOTUB 00JsiKa U 0COTA.

Komno3unus 3Toii cMecu ¢ IpOTHBO3JIaKO-
BbIMU repounmaamu ['amomanc (0,7 n/ra) wim
Kneromanc (0,7 n/ra) mmoc ITAB Ilanc 90
(0,2 n/ra) mpaktuuecku Ha 100% yHUYTOXMIIA
B IMOCEBAX 3JIAKOBBIE COPHSIKU.

CHmxenue o0I1el MacChl HEXeNIaTeIbHOM
PACTUTEIBLHOCTH BCEX JBYIOJIBHBIX U 3IJIaKO-
BBIX BHJIOB, 3aCOPSIBIINX OIBITHBIA TIOCEB JIbHA
B 2018-2019 rr., BciencTBie NpUMEHEHUS W3-
y4aeMbIX CMECEH MpernapaToB COCTABUIIO de-
pe3 30 cyrtok mociie 06padotku a0 97,4% (cm.
Tabm. 2).

Kpome copHsikoB, B moceBax JbHa IPOSB-
JSUTHCH €r0 OONIE3HU, KOTOPhIE MBI YYHUTHIBA-
JU Ha JAENSHKaX M3y4aeMbIX BapUAHTOB OIbITA
B CBSI3HM C NMPUMEHEHUEM Pa3IUYHBIX TECTHUITH-
noB. Ha yposue Bbitiie 10% B KOHTPOJIIBHOM Ba-
pHaHTe OTMEUEHBI MOKa3aTelu PaclpOCTPaHEH-
HOCTH MAacMO JIbHa KO BpEMEHU YOOPKHU ypoxKast
¢ monsi. [1o 3Toi OOJIe3HU MBI M OTIPEIEIISLITH (-
(EeKTUBHOCThH UCHBITYEMbIX MMECTULIUOB B ILIA-
HE WX BIMSHHS Ha (PUTOMATOJIOTUYECKYIO 3ally-
Ty JIbHA.

Pacnpocrpanennocts macmo B 2018
nu 2019 rr. Ha nensiHKax KOHTPOJISI COCTaBH-
ma 66,3 u 82,5 %. OOpaboTka MeCTUIIUAAMHE
pacTeHuii JpbHa B (a3ze «eIOYKW» CHHU3MIIA TPO-
sIBJIICHHE ATOM Oosie3Hu. Hanbomnee addhekrrnBHOE
CHI)KCHHE €€ PacCIpOCTPAHEHHOCTH (COOTBET-
cTBeHHO Ha 64,41 66,3% B2018T1.;75,4177,5%
B 2019 1) orMeyeHO B BapuaHTax C MPUMECHCHH-
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Tabnuya 2

Oo6mast repouumaHasi 3PPeKTUBHOCTH PA3JIUYHBIX NPenapaTroB U UX KoMno3uuuii B cpeanem 3a 2018—2019 rr.
(CHUKeHUe MACChI ABYAO0JIbHBIX H 3J1AKOBBIX COPHAKOB 4epe3 30 cyTok mocJjie 00padoTKH MOCEBOB)
Total herbicidal efficacy of different preparations and their compositions on average for 2018—2019 (reduction
in dicotyledonous and cereal weed mass 30 days after crop treatment)

Macca COpHSIKOB, O¢ddexTuBHOCTS,
Bapunant o o,

1. KouTposs (63 00paboTKH) 284,7 -
2. Cranpapt — Xapmonu — BT, tudencynsdypon-merun — 750 1/kr

19,9 93,0
(25 r/ra)
3. Mlanctu — BT, tudencynsdpypor-metwn — 750 1/kr (25 1/Ta) 10,4 96,3
4. lanctu (20 r/ra) + Hlanctpen 300 — BP, knonupanun — 300 r/n

10,4 96,3
(0,3 n/ra)
5. ancru (20 r/ra) + lanctpen 300 (0,3 n/ra) + [anomranc — KO, 3.6 97.0
ranokcudorn-P-mernn, — 104 /i (0,7 ni/ra) ’ ’
6. ancrtu (15 r/ra) + Hlanctpen 300 (0,25 n/ra) + Fanomanc (0,5
n/ra) + Aprapur — BPK, nonauauanninanMeTiiaMMOHII XITOpHT] — 7,3 97,4
100 1/t (0,2 5i/ra)
7. Manctu (20 1/ra ) + lanctpen 300 (0,3 n/ra) + Ianomanc — K3,
ranokcudorn-P-mernn — 104 r/m (0,7 n/ra) + 3umomanc — KC, xap- 7,3 97,4
oernazum — 500 1/11 (0,5 n/ra)
8. lllarcty (20 r/ra ) + lanctpen 300 (0,3 i/ra) + Kireromane —
K3, kneronum — 240 /1 (0,7 n/ra) + [TIAB Illanc 90 (0,2 n/ra) + 8,6 97,0
3umomranc (0,5 n/ra)
HCP, 0,5 0,1

Tabnuya 3

3aBHCHMOCTB IyCTOTBI CTe0J1eCTOSsI pACTEeHN JIbHA 0T NPUMEHeHNs npenaparos (B cpeaHem 3a 2018-2019 rr.)
Dependence of flax plant stem density on the application of preparations (average for 2018-2019)

I'ycrora crebnecTos

OTMepIHHX 3a B€rera-

Bapuanr niepen yOopkoit ypo- 10 pactemii, %
JKas, T/ m>

1. KorTpons (6e3 06paboTK) 677 424
2. Cranpapr — Xapmonu — BT, tudencynbdypon-merun — 750 r/kr

1107 12,5
(25 r/ra)
3. Mlanctu — BT, tudencynspypon-metwn — 750 1/kr (25 1/Ta) 1134 10,1
4. Iauctu (20 r/ra) + auctpen 300 — BP, kimonupanux — 300 /i

1129 10,3
(0,3 n/ra)
5. Mlanctu (20 r/ra) + lanctpen 300 (0,3 n/ra) + [Namomanc — KO, 1146 95
ranokcupon-P-mernn — 104 r/n (0,7 n/ra) ’
6. Hlanctu (15 r/ra) + Hlarctpen 300 (0,25 n/ra) + Famomanc (0,5
n/ra) + Apradur — BPK, nonmuauammnmnme TuiiaMMOHAN XITOPHT — 1153 8,9
100 r/x (0,2 n/ra)
7. lanctu (20 r/ra ) + WWancrpen 300 (0,3 n/ra) + [Nanomanc — K3,
ranokcudorn-P-mernn — 104 r/m (0,7 n/ra) + 3umomanc — KC, xap- 1159 8,7
6ennazum — 500 r/m (0,5 n/ra)
8. lllanctu (20 r/ra ) + auctpen 300 (0,3 si/ra) + Kierormanc —
KD, kneronum — 240 /1 (0,7 n/ra) + [IAB Illanc 90 (0,2 n/ra) + 1161 8,6
3umoranc (0,5 n/ra)
HCP,, 3 0,5
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Tabnuya 4

BansiHue pa3IuyHBIX MPeNapaToB Npu 00padoTKe MoceBOB Ha MopdoJiornyecKue NPU3HAKH pacTeHHit
JbHa (B cpeanem 3a 2018—2019 rr.)
Effect of different preparations during crop treatment on morphological characters of flax plants
(average for 2018—-2019)

Jnina credns pac- Jla- Komnnuec- KoHiecTso
TEHUSI JIbHA, CM TBO KOpO-
METp cemsH B 100
Bapuant Oouck Ha 1
Texuu- | crebis, KOpOOOYKaXx,
oOmas MM pacTeHuu, T
qyeckast -
1. KonTpoms (6e3 00padboTkm) 90,3 86,1 1,42 3,1 610
2. Cranpapt — Xapmonu — B/II, TudheHcynbhypoH-MeTHIT
750 r/xr (25 r/ra) 88,6 85,4 1,50 3,3 643
3. Hlanctu — BAT, tudencynsdpypor-metmn — 750 r/kr 90.5 86.9 1,43 3.6 671
(25 r/ra)
4. lMauctu (20 r/ra) + [anctpen 300 — BP, xirommpanua
300 /a1 (0.3 /ra) 90,2 86,3 1,45 3,4 656
5. lancrn (20 r/ra) + Hlancrpen 300 (0,3 n/ra) +
lamorrance — K9, ranokcugon-P-merin — 104 /71 (0,7 m/ra) 90,9 87,1 1,40 3.8 680
6. [llancru (15 r/ra) + Ilancrpen 300 (0,25 n/ra) +
lanomranc (0,5 n/ra) + Apradur — BPK, nomunuanmmmi- 91,2 87,5 1,42 3,9 687
JuMeTriaaMMonni xiaopua — 100 /i (0,2 n/ra)
7. Wlancru (20 1/ra ) + llanctpen 300 (0,3 n/ra) +
Ianomranc — KO, ranokcudon-P-metwn — 104 /a1 (0,7 1/ 90,9 87,1 1,40 3,8 680
ra) + 3umornanc — KC, kapoengazum — 500 /i1 (0,5 si/ra)
8. [anctu (20 r/ra ) + Hlanctpen 300 (0,3 n/ra) +
Kineromanc — K9, xireroqum — 240 r/x (0,7 n/ra) + I[TAB 91,2 87,5 1,42 3,9 687
[Tanc 90 (0,2 n/ra) + 3umormmanc (0,5 n/ra)
HCP,, 0,3 0,2 0,02 0,1 3

eM npenapatoB Apradut u 3uMoIaHc (KOTOpbIit
MPOXOJUT PETUCTPAIIMOHHBIC UCTILITAHMS U TTOKa
Ha KyJIBTYpe JIbHa HE BKJIIOYCH B TOCY/IapCTBEH-
HBII KaTajor pa3pelieHHbIX TECTUIHIOB).

Bnusnue u3ydaembIX BapuaHTOB 0OpaOOTKH
MIOCEBOB Ha T'YCTOTY CTeOJIeCTOsl pacTeHHW JibHA
WLTIOCTpUpyeT Ta0. 3. OnpbICKUBAHUE BETETUPY-
IOIHMX pacTeHuii TbHa cMeckio [llanctu (20 r/ra)
+ Ianctpen 300 (0,3 n/ra) Kneromanc — K3,
kinetomum — 240 1/1 (0,7 n/ra) + TTIAB Illanc 90
(0,2 n/ra) + 3umornasnc (0,5 1/ra) Hauboee cyiie-
CTBEHHO B JIAaHHOM OIIbITE TIOBIIUSIIO HA TYCTOTY
cTebnecTost KynbpTyphl (TipeBbilieHne Ha 476 it/
M2 1O CpaBHEHHIO C KOHTpoiem) u B 4,8 pasza
CHM3MWJIO IPOLIEHT OTMEPILINX 3a BEreTaluIo pac-
TEHUIA.

N3menenne Mopdonornyeckux MPU3HAKOB
pacTeHuii JhbHA B 3aBUCUMOCTH OT MPUMEHEHUS
JUTs1 00pabOTKU TTOCEBOB CPEJICTB 3AIIUTHI pacTe-
HUH MOoKa3aHo B Tab. 4.

[Ipumenenue mnpemnapatoB npu o0OpaboOTKe
IIOCEBOB CIOCOOCTBOBAJIO YBEJIMYEHUIO TeEX-
HUYECKOW JUIMHBI CTEOJs JIbHA MO0 CPAaBHEHHIO
¢ KoHTpojyeM. Hanbosnee BBICOK 3TOT MOKa3aTeb
B 8-M BapuaHTte — Ha 1,4 cM 0Oo0JIbIIe KOHTPOJISL.

[Ipu npumenennu cmecu Llanctu (20 r/ra)
+ [anctpen 300 (0,3 n/ra) + Kneromanc — K3,
kaeromum — 240 r/n (0,7 n/ra) + ITAB 1llanc 90
(0,2 n/ra) + 3umomanc (0,5 n/ra) oTMe4eHa TEH-
JCHIMS K YBEJTHMUYEHHIO KOJIUYECTBa KOpOOOUYeK
¥ KOJINYECTBA CEMSIH B KOPOOOUKAX B CPABHEHUHU
C KOHTPOJIbHBIM BApPUAHTOM.

[IpumeHeHne HOBOTO perynsaTopa pocra pac-
TeHul Apradut s 00pabOTKU MOCEBOB JIbHA
obecrnieunnio HamOoJiee TOCTOBEPHOE TMOBBIIIEC-
HUE YPOXAWHOCTH JILHOCOJIOMBI (MPU CpemaHeit
HCP,, 3a 2 roma 2,4 wra) u jabHOCEMsH (TIpH
cpenneii HCP ; 3a 2 rona 0,3 w/ra) (Tabumn. 5).

Bo Bcex BapuaHTax OmbITa, I11€ B repOuImI-
HYI0 cMeCh 100aBsin ApraduT wiu 3uMoIaHc,
3aKOHOMEPHO IMOBBIIIATACH YPOXKAWHOCTH CO-
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Tabnuya 5

BausiHue npuMeHeHUs TepOUIMIHBIX U 3AIIUTHO-CTUMY/JTHPYIOLIHX CPEACTB HA YPOKAHHOCTH COJIOMBI M CEMSIH
JbHa-10JaryHua (B cpeanem 3a 2018-2019 rr.), u/ra
Effect of herbicidal and protective-stimulating agents’ application on straw and seed yield of flax
(average for 2018—2019), quintal/ hectare

Bapnanr JIsHOCONIOMA JIbHOCEMEHa

1. Konrpois (6e3 00padoTkn) 28,7 1,9
2. Crannapt — Xapmonu — B/II, tudencynspypor-meTtwn — 750 r/kr

40,4 3,7
(25 r/ra)
3. lanctu — BT, tudencyaspypor-metua — 750 r/kr (25 r/ra) 40,6 3,8
4. Mauctu (20 r/ra) + [anctpen 300 — BP, kmommmpanux — 300 /i

433 4,4
(0,3 wra)
5. IlTancru (20 r/ra) + Iancrpen 300 (0,3 n/ra) + I'anomanc — K3, 46.8 53
ranmokcugorn-P-mermn — 104 /i (0,7 /ra) ’ >
6. Hlancru (15 r/ra) + lanctpen 300 (0,25 si/ra) + amomanc (0,5
n/ra) + Apradur — BPK, noiauauannunanmMeTniiaMMOHU XJIOpH — 54,5 6,4
100 1/ (0,2 ni/ra)
7. Hlanctu (20 r/ra ) + [anctpen 300 (0,3 n/ra) + Fanomanc — K3,
ranokcugorn-P-mernn — 104 /i (0,7 si/ra) + 3umomanc — KC, kap- 52,4 5,9
6enasum — 500 /i (0,5 si/ra)
8. lanctu (20 r/ra ) + anctpen 300 (0,3 n/ra) + Kneromanc —
KD, xneronum — 240 /1 (0,7 n/ra) + ITAB Ilanc 90 (0,2 w/ra) + 52,7 6,0
3umomanc (0,5 n/ra)
HCP,, 2,4 0,3

JOMBI M CeMsiH. MaKCHUMallbHbIE B OIIBITE TIO-
KazaTelu ypOXXalHOCTH JIbHOMPOMYKIIMH OBLIH
MOJYYEHBI B Cllydae IpuMeHeHus: Aprapura co-
BMECTHO C TepOHIIHIaMHU.

[Ipumenenue npenapara Apradur oxazajio
TaKXKe TIOJIOKUTEITHLHOE BIHMSHHE Ha Ka4eCTBO
JBHOCOJIOMBI - TIOBBICHJIO €ro Ha 1 copToHOMEp
(c 2,00 no 2,50).

Uccnenoanus mo gaHHOM TEME MPOAOIIAKA-
IOTCSI.

BbIBO/1bI

1. T'epOunma lllanct u ero cmech ¢ mpena-
parom Ilanctpen 300 B ombiTax 2018-2019 rr.
MIPOJIEMOHCTPUPOBAIIN OTHOCUTEIBHO BBICOKYIO
OuosornyecKkyto 3PGHEeKTUBHOCTD 3aIUTHI JIbHA
OT JBYAOJBHBIX COpHsKOB. [Io JaHHBIM y4eToOB
yepe3 30 cyTok mociie MPUMEHEHUS U Tepen
yoopko# JipHA, UX A()PEKTUBHOCTH COCTaBHUIIA
npaktuyecku 100% (mpu nmokazarensix 3¢ dex-
TUBHOCTH YCJIOBHOTO CTaHAApTHOTO repouua
Xapmonu 95,0-95,7%).

2. JlobaBka K TPOTHUBOABYIOJBHBIM Te€p-
OunMIaM  JIONOJHUTENbHO  IPAMHUHULIUIOB

lNanomanc wim Kneromaune, perynsitopa pocra
Apradput wim Qyarunmga 3UMOIIAaHC HE CHU-
3uia APPEKTUBHOCTH JICUCTBHS CMECEH mpera-
paToB Ha JBYJOJIbHBIE COPHIKU U MPaKTHUYECKU
Ha 100% yHuYTOXMIIA B IOCEBaX 3J1aKOBBIE COp-
HskU. CHIKEHHUE 0011el Macchl HeXeNlaTeIbHOM
pPacTUTEIBbHOCTH BCEX [BYAOJIBHBIX WU 3JaKO-
BbIX BHJIOB, 3aCOPSABILUX OIBITHBIN MOCEB JbHA
B 2018-2019 rr., BciencTBue MPUMEHEHUS W3-
y4aeMbIX CMecell MpenaparoB COCTaBIsUIO ye-
pe3 30 cyrok mocie o6padoTku, 10 97,4%.

3. JIONIOJIHUTENIBHO KOMITO3ULIUHY, BKIHOUYAIO-
e perymasiTop pocrta Apraput win GyHTHIUA
3UMOLIaHC, 3aIIMIIAIA [TOCEBbI JbHA OT MAacMO
Ha 64,4-77,5%.

4. Bo Bcex BapuaHTax OIBITA, TJE€ B Tep-
OunuaHyro cMmech n00aBsM ApTadut WM
3UMOLIaHC, 3aKOHOMEPHO MOBBIIIANACH YpO-
JKalHOCTh COJIOMBI M CeMsAH. MakcumasbHbIE
B OIIBITE€ IMOKAa3aTeau YpOKaWHOCTHU JIbHOIPO-
JTyKIUH ObUIM MOJyYEHBl B CIy4yae MPUMEHEHUS
ApraduTa COBMECTHO C TepOUITUIaMHu.

Pabora BbInoONHSIETCS MpH (DUHAHCOBOM IOJJIEPIKKE
Muno6pHayku Poccuu (I'3 Ne 075-00 853119-00).
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SHEPI'UA ITIPOPACTAHUSA U BCXOXECTD PASHBIX MOP®OTHUIIOB I'OPOXA IIPHU
OBPABOTKE CTUMVYJIATOPOM POCTA

O.I1. OpemtanKkoBa, MJIaIIINNA HAYYHBIH COTPYIHUK
E.B. Ko:xxyxoBa, kKaHIU/1aT CEJIbCKOXO3HCTBEHHBIX HAyK, Be- Knwuesvie cnosa: ropox, Bcxo-
JyIINN HAyYHBIA COTPYIHUK

7KeCTh, COPTA, CeJIeKIMOHHbIE 00-
KpacHosipckuii HayyHO-UCC/Ie10BATEeIbCKHII HHCTUTYT pa3ubl, ryMaT HATPUsA, MOPGOTH-
ceJIbCKOro xo3siiictBa — @eepajbHbIIl HccIe10BATEIb- Ibl, CEMEHA
ckuii neHTp Kpacnosipckuii nayunslii nenrp CO PAH,
Kpacnosipck, Poccust
E-mail: elena.kojuhova@yandex.ru

Pedepar. /{na ocnoenoii 3eprnod0060860it Kyibmypel — 20poxa — XapaKkmepHo MHO2000pazue mopgo-
MUNOG: TUCHMOUKOBbLE, C YCAMBIM MUNOM JIUCHA, XAMETCOHbL U Opy2ue Mopghomunvl, AGAAI0UU-
ecs KaK pe3yiomamom celeKyUOHHOU padbomol, maK u CROHMAHHBIX Mymayuil. AKmyaibHocmb
memul UCC/1e006AHUA NPOOUKMOBAHA MEM, YMO GIUAHUE OeUCmEUs PA3TUYHbIX (HaKmopos,
6 mom uucne oOpabomkKu cemamn, Ha pazHvie mMophomunvl ulyueno Heoocmamourno. /[na uc-
Ce006aHUS ObLIU 63AMbL UIECIMb COPMOG U CEIeKUUOHHBIX TUHUIL 20P0XA NOCEBHO20 CeleKUUU
Kpacnoapckoco HUHUCX: nucmoukoswvie — Padomup, Kemuye; ¢ ycamoim munom aucma — /[-94,
Pycnan; oonaoarowgue apycuoi cemepogunnueit —JI-19, M-6. Lenvio pabomut 6v110 onpedenenue
OM3bI8UUGOCHIU U UIMEHYUUBGOCHIU 6CXONHCECIU U IHEPZUU NPOPACMAHUA, A MAKHCe OJIUHbL NPO-
POCHIKO8, yUUMbBIEAEMBIX 6 IMU NEPUOObL, DAZHBIX MOPPOMUNOE COPMOE U CE/IEKYUOHHBIX TUHUIL
20p0Xa NOCEGHO20 HA 0OPADOMKY CEeMAH CHUMYIAMOPOM Pocma. 3aKaa0Ka Onvlma nPoeoouUIaAch
6 mpex NOGMOPHOCMAX C 00PAOOMKOU CIMUMYIAMOPOM POCHA — ZYMAMOM HAMPU — U mpex no-
6MOPHOCMAX KOHMPOIbHO20 apuanma — 6e3 o0opadomKu. Yuemot O1uHbl RPOPOCMKOG, IHEPLUU
npopacmanus u cxoxcecmu npoeoouu Ha 4-i u 8-it denv coomeemcmeenno. B pezynomame uc-
C1€008AHUIL 8bIABIIEHO, YN0 00PAOOMKA CEMAH 20P0OXA NOCEGHO20 YEeIUYUBAE IHEPZUIO NPOPaC-
manus na 2,28% u cuuxncaem eé eapuayuio na 0,55%. bonvuieit om3svieuugocmoio na 00padomKy
oonaoarom oopazuvt mopghomuna xameneon. Himenuusocmo koIgppuyuenma sapuayuu Inepzuu
npopacmanus 20poxa NOCEGHO20 PA3HBIX MOPHOMuUNoe Kax ¢ 00padomkoil, max u de3 Heé He3Ha-
yumenvna — menee 10%. Oopabomka cmumynamopom no3eonaem yeeaudums OJAuHy npopoCcmKos
Ha 6,34%, Ho He énuaem omoenvbHO HA MOphomunsl, npupocm OJIUHBL NPU 0OPAdOmMKe ABACHm-
CA UHOUBUOYAIbHBIM 0J1A1 Kaxc0020 obpa3ua. H3menenue eapuadenvHocmu 0JauUHbl RPOPOCMKOS
KOHMPObHBIX U 00PAOOMAHHBIX 00PA3Y06 AGNACMCA HEZHAUUMETbHOIM U UHOUBUOYATIbHBIM O/
Kaxc0020 odpazua, 00HaAKo no écemy onvimy cHudcaemc:a: na 4-it oenv ¢ 1,63 0o 1,36, na 8- —
c 0,98 00 0,95%. Ilpu onpedenenuu ecxoricecmu 8viA61€HO, YMO 0OPAOOMKA CEMAH 20P0OXA NOCEB-
HO20 cmumynamopom pocma ygenuuueaem eé na 3,78 %. Ilpubaeka, ckopee, asnaemca uHOUGUOy-
AIbHOU peaKyuell Kaxcoo2o odpazua u ciado zasucum om mopghomuna.
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GERMINATION ENERGY AND GERMINATION OF DIFFERENT PEA MORPHOTYPES
WHEN TREATED WITH A GROWTH STIMULANT

O.P. Oreshnikova, Junior Researcher
E.V. Kozhukhova, PhD in Agricultural Sciences, Leading Researcher

Krasnoyarsk Research Institute of Agriculture - Federal Research Centre Krasnoyarsk Scientific
Center SB RAS, Krasnoyarsk, Russia

Key words: peas, germination, varieties, breeding samples, sodium humate, morphotypes, seeds.

Abstract. The main legume crop, pea, is characterised by various morphotypes: leafy, whiskered,
chameleon and other morphotypes. These morphotypes are the result of both selection work and
spontaneous mutations. The relevance of the research topic is the effect of various factors, includ-
ing seed treatment, on the different morphotypes. Six varieties and breeding lines of pea sown
by Krasnoyarsk Research Institute of Agriculture were taken for the study: leafy - Radomir, Kemchug;
with the moustached leaf - D-94, Ruslan; and having longitudinal heterophyllia - L-19, M-6. This
work aims to determine the responsiveness and variability of germination and germination energy,
as well as seedling length, recorded during these periods, of different morphotypes of pea varieties
and breeding lines to seed treatment with a growth stimulant. The experiment was set up in three
replications with the growth stimulant treatment - sodium humate - and three repetitions of the con-
trol variant - without remedy. Measurements of seedling length, germination energy and germination
were carried out on the 4th and 8th day, respectively. The research revealed that the treatment of pea
seeds increased the germination energy by 2,28% and reduced its variation by 0,55%. Chameleon
morphotype samples are more responsive to treatment. The variability of the coefficient of variation
of the germination energy of pea plants of different morphotypes with and without treatment is less
than 10%. Stimulant treatment increases the length of seedlings by 6.34% but does not affect the mor-
photypes separately. The increase in size at treatment is individual for each sample. The variability
of variation in the length of seedlings of control and treated examples is insignificant and unique for
each model. But this variability in size decreases throughout the experiment: on the 4th day from 1.63
to 1.36, on the 8th day from 0.98 to 0.95%. In determining the germination rate, it was found that
the treatment of pea seeds with a growth stimulant increases it by 3.78%. The growth gain is an indi-
vidual response of each specimen and is weakly dependent on the morphotype.

I'opox moceBHOH sIBIE€TCA OUYEHb Ba)KHOU
KYJIETYpOH, BBIPAIIUBAEMOU BO BCEM MHUPE B Te-
yenue nosroro Bpemenu [1]. IpomykTsi, obora-
IICHHBIE TOPOXOBBIM OEJIKOM, UMEIOT BBICOKHE
nurTare’abHble CBOMCTBA [2]. benok ropoxa u ero

Cosznanne 6onee TEXHOIOTHYHBIX U TPOTYK-
TUBHBIX COPTOB rOpOXa MOXKET IMOMOYb PEIIUTh
npobiieMy HefocTaTka Oejka B palMoOHE BCeX
cjoeB HaceseHus [6, 7]. YBennueHue miomaaen
TTOCEBOB ropoxa B TIOJIEBBIX CEBOOOOPOTAX SIBJISI-
€TCsl HaCyIIHOW He0OX0MMMOCThIO [8].

s ropoxa XapakTepHO MHOrooOpasue
Mop¢otunos [9—-11]. Paznuynsie reHOTHITHI (CO-
pTa) pacTeHH MO-pa3HOMY pearupyroT Ha OJU-
HakoBble ycnoBus [12].

OpauM U3 BakHEHWIUX (GakTopoB, HOpPMH-
PYIOIIKX BBICOKYIO MMPOJYKTUBHOCTD U YCTOMYH-
BOCTh COPTOB, SIBIIIETCSI KAU€CTBO CEMSH, KOTO-
poe orpeaenseTcss HauuHas ¢ uX (POpMUPOBAHUS

TUAPONM3ATHl O0JIaIal0T TAaKUMH TOJIE3HBIMU
JUTSL 37I0POBBS YEJIOBEKA KaueCTBAMH, KaK aHTH-
OKCHJIaHTHO€, aHTUTHUIEPTEH3UBHOE U PETYIH-
pyroiee paboTy KUIIEYHBIX OaKTepuil IEHCTBUE.
Ero 0enkoBble KOMIIOHEHTHI OOBIYHO CUHUTAIOTCS
TUTIOQJJIEPTEHHBIMUA. MHOTHE  UCCIIeIOBAaHUS
MOJATBEPKIAIOT, UTO PETyasipHOE MOTpediIeHHe
ropoxa UMeeT MOTEHIHAJ ISl CHHXKEHUSI prUcKa

pPa3BUTHSI HEKOTOPBIX XPOHUYECKUX 3a00seBa-
Huit [3-5].

Ha MaTePHUHCKOM PACTCHHHM W 3aKaHYHMBAs IO-
ceBoM [13, 14]. MccrnenoBanusi MHOTUX YUYEHBIX
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JEMOHCTPHUPYIOT CHIJIBHYIO 3aBHCHMOCTH YpO-
KANHOCTH OT CKOPOCTH HAYaJIbHOTO Pa3BUTHS
Y COCTOSIHHSI CEMSTH. DHEPTUYHOE Pa3BUTHE TIPO-
pocTka obecrnieunBaeT 0osee ObICTPBIM Hepexon
Ha KOpPHEBOE MMHTAHWE, YXOJ OT HeOJIarompusT-
HBIX YCJIOBUH CPeIbl TPOPACTAHUS i BO3MOMXKHBIX
6onesneit [15]. MenneHHbIN HadalbHBIA POCT
B YHCJIE MPOYEro OOyCIOBIMBACT HU3KYIO TPO-
OYKTHBHOCTH KYJIBTYpPBI TOPOXa B JaJIbHEUIIIEM
[16].

Hcnonmp30BaHue CTUMYISITOPOB pOCTa JUIS
00paboTKu cemsiH Aa€T BO3MOXHOCTH BMEIIH-
BaThCS B €CTECTBEHHBIN MPOIIECC PA3BUTHS pac-
TEHUH JU1s1 TOTYYEeHHS] MAKCUMAJIBHO BO3MOKHOM
MPOAYKTUBHOCTH JIJIST KAXKIOTO KOHKPETHOTO CO-
pta [17]. C momMompi0 CTUMYISTOPOB MOXKHO pe-
T'YJIMPOBATh MHOTHE IMPOIECCHI, MMPOUCXOIAIITIE
B arpoiienose [18].

B mociieiHie HECKOIIBKO JIET B MUPE BO3pac-
TaeT WHTEpeC K OMOAKTHBHBIM BEIICCTBAM TY-
MaTHOTO THIIA, OJTHUM W3 KOTOPBIX SIBJISCTCS TY-
MaT HaTpHs, CTUMYJIUPYIOIIHA POCT U Pa3BUTHE
cemsH [19]. UccnenoBanusimu O.C. besyrmosoit
[20] moxazano, uTo 006pabOTKa CEMsIH OBOITHBIX
KyJBTYp TYMaTOM HATPHsl TIOBBIIIAET MX BCXO-
xectb Ha 7-9% [20]. MHorosieTHHE uccienoBa-
HUS TIO0 MPEATIOCEBHON 00pabOTKe CeMsIH ropoxa
TYMaTOM HATPHS IMOKa3bIBAIOT PA3IMIHOE BIIUS-
HUE Ha Ka4eCTBO 3€pHA U YPOXKAHHOCTH COPTOB
ropoxa ¢ pa3HOW ApPXUTEKTOHHKOH JMCTOBOTO
anmmapara. M.T. TomonsitoBeiM [21] ObUTO yCTa-
HOBJICHO, YTO COpPTa C SPYCHOU TeTepoduuIheit
HanOoJiee CUIILHO PearupyroT Ha 00paboTKYy.

Takum 00pazom, copra ropoxa ¢ pa3InIHbIM
TCeHOTHUIIOM MOTYT II0-pa3HOMY pPearupoBaTh
Ha JICCTBHE CTUMYJISITOPOB POCTA, TTOITOMY He-
00X0IMMO OIIEHUBATh IIEJI€CO00Pa3HOCTh TPH-
MEHEHUS TPEeraparoB I KaKIOTO OTICIIBHOTO
MopoTumna.

Llenp uccnenoBaHuii — ONPENEIUTh OT3bIB-
YUBOCTh M HM3MEHUYMBOCTH DHEPTHH IPOPACTa-
HUS U BCXOXKECTH Pa3HBIX MOP(POTHUIIOB COPTOB
U CENCKIMOHHBIX JIMHHA TOpOXa ITOCEBHOTO
Kpacnosipckoro HUMCX Ha 00paboTKy cemsiH
CTUMYJIITOPOM POCTA.

[Tpu 3TOM HEOOXOIUMO PEIIUTD CIICTYIOIIHE
3aJauu:

- OTIPENICTTUTH YHEPTHIO TPOPACTAHUS H BCXO-
KECTh KaK OTJIEIBHBIX 00pasIoB, Tak U Mopdo-
THUTIOB,;

- BBIIBUTh M3MCHCHHE JHEPIHH IIPOpacTa-
HUS U BCXOXKECTH IS Pa3HBIX MOP(OTHUIIOB 1O/
JIEVCTBUEM CTUMYJIATOPA POCTA;

- OMpEAeNUTh JUIMHY MPOPOCTKOB IS 00-
paboTaHHBIX U HEOOPAOOTAHHBIX CEMSIH Pa3HBIX
00pa3noB 1 MOP(OTUTIOB TOpoOXa B Pa3HBIE CPO-
KU - Ha 4-1 1 8-11 JICHb;

- OINpENeNTUTh BapbHPOBAHHE JTMHBI ITPO-
POCTKOB ¢ 00pabOTKOM CTHUMYNISATOPOM pOCTa
u 0e3 Heé.

OBBEKTbI U METO/bI
NCCIEAOBAHUU

OneITEl IPOBOIMIKNCH B JabOpaTtopuu ce-
neknuu ropoxa KpacHUMCX nHa mectn oOpas-
[[aX ropoxa MOCEBHOTO COOCTBEHHOM CEJIeKIUH,

Tabnuya 1
O0pa3ubl ropoxa MoCeBHOr0, NCMOJIb3yeMbl€e B ONbITE
Samples of sown peas used in the experiment
Ob6pa3zer, copT [Ipoucxoxaenne MopdoTum
(I1-2332 x M-239) x (M-239 x [1-2332)
Pasomi [1-2332 = (Topcnar x Ynagosckuit 303) x THeToKOBL
FIOMHD KpacHosipckuii kopmoBoid. M-239 = e-489 (otdop u3
oJIbCKOTo 00pasna) x KpacHoyhumckuii 70
Kemuyr [(PoBap x Pamonckuit 77) x Heocrimarormmiics 1] x TieTouKoBLi
Omnpaysn
Pycnan ConpyxectBo (k-8350) x Pamomup Vcarbiit
J1-94 Aligo x Kemuyr Vcarbiit
JI-19 TM 09-76 x SIXoHT XameneoH
M-6 TM 09-76 x SIXoHT XameneoH
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n3 kotopeix Pamomup, Pycnan, Kemuyr sBus-
I0TCSl cOpTaMu, paloHUpoBaHHBIMH 1O 11 pe-
ruonam, a JI-19, M-6, /1-94 — ceneKIMoHHBIMU
obOpazuamu (tabn. 1). B co3manuum cenekmuoH-
Horo obOpasua /[-94 B kayecTBe OTIIOBCKOM JH-
HUU BbIcTynan Kemuyr, a B KadyecTBE MaTepuH-
CKOM — copT mBeackod cenexkuuu Aligo. st
co3aaHus 00pasloB C SIPYyCHOM retepoduiiueit
JI-19 u M-6 ObL HUCTIONB30BaH O0Opa3ell TFOMEH-
ckoii cenekuuu (HUMCX Ceseproro 3aypaibs)
TM 09-76 1 copT ¢ ycaTbIM TUIIOM JIUCTa SIXOHT
cenekuuu Kpacnosipckoro HUNCX.

Cemena 3aknanpiBasii nmo 100 mT. B TpEX
MMOBTOPHOCTSIX ISl KaXJIOTO copTra ¢ 00padoT-
KOl u 0e3 00pabOTKH CTUMYIATOPOM pOCTa.
O0paboTKy IPOBOIWIIH ITOCPEICTBOM 3aMavnBa-
HUS CEMSIH B TeueHue 24 4 nepes1 3aKiaibIBaHIeM
OTbITa MIPUTOTOBJIEHHBIM PACTBOPOM I'yMaTa Ha-
Tpus B pacu€re 6,5 mi npenapara Ha 10 1 BozbI.
KontponbHbie 00pa3iipl 3aMauuBaiyd B OTCTOSH-
HOM Bojie 0e3 100aBIeHUs] CTUMYJISITOPA POCTa.

['ymar nHatpus mnpexacraBisieT coOoOl ouu-
LICHHYIO OT IPUMECEH COJIb TYMUHOBOM KHUCIIO-
ThI, UCTIOJIb3YIOLIYIOCS] B KAU€CTBE CTUMYJISTOpA
pocTa sl ONPBICKUBAHUS CEMSIH, TOCEBOB, 3a-
MauMBaHUs KIIyOHEH 1 YEPEHKOB.

[IpopaiuBanyue OCyIIECTBISUIM B PAaCTUIIb-
HSX HA JIOXKE W3 YBJIQXKHEHHOIO IECKa, B TeM-
HOTE, IIPU CPEIHEH TEMIIEpaType OKPYKAIOLICH
cpennl 22°C. YBna)xHEHHUE TPOU3BOJIUIIH 110 MEPE
BBICBIXaHUSI MECKA C €KEIHEBHBIM KOHTPOJIEM.

B xoze ombiTa mpOBOIMIM OLEHKY SHEPTUU
IIPOpacTaHMsl U BCXOKECTH, a TAKKE JJIMHBI BCEX
MIPOPOCTKOB Ha 4-¢ U 8-¢ cyTKku 00paboTaHHBIX
1 He0OpabOTaHHBIX (KOHTPOJIb) CEMSIH.

Maremaruueckyro  00pabOTKy  JaHHBIX
NPOBOAMIN C TOMOIIpI0 TporpamMm Excel
u SNEDECOR. Koa¢ddunuent Bapuanuu (V, %)
n omOKy kod(dunmenTa Koppesinum paccuu-
ThiBaJIU 110 MeTtoauke b.A. Jlocnexosa [22].

PE3YJIBTATHI UCCJIEJJOBAHUI
N UX OBCYXIEHHUE

Commacro I'OCT 12038-84. Cemena ceinb-
CKOXO3SIMCTBEHHBIX KYyJIBTYp. Meronsl ormpe-
JICJICHUSI BCXOXKECTH, OTKJIIOHEHHE OT CPEJHETO

apu(METHIECKOTO HE MPEBHIIIAI0 JOMYCTHMOTO
pacxoXaeHusl.

Kosddunment Bapuanum BO Bcex Claydasx
ObUI HE3HAYUTEIbHBIM, T.€. He mpesbiman 10%
(R = 4,34 — 1,6), BousiHUEe HA €r0 U3MCHCHHE
mokaszaresiei  00pasloB OBLIO HWHIWBUIYAITh-
ueiM. Hanmpumep, y Pagomupa Bapmanmsi cHu-
smnack (Ha 1,04%), Ho y Kemuyra yBennuunach
(1a 0,21%). B cpeqnem xe 1o BIOOpKE HAOIIO-
JaNoCh CHIDKEHUE pa3dpoca Bapualuy Mmokas3a-
TeJIel SHEPruM MpopacTaHus mocie o0padoTKu
rymaroM Hatpus (Ha 0,55%). ConpsKeHHOCTb
nokasaresnei ko3 GUIUeHTa BapuaIyy 10 U T0-
cie 00paboTKku OblIa cpetHeil — cuibHOM (Ko3g-
¢dbunuent koppemsuu r £+ S, = 0,77+0,19).

MaxkcuManbHyl0 NpHOaBKY 3HEPTUU IPO-
pactanusi Ipu 00paboOTKe MpernaparoM Mo cpas-
HEHHUIO C KOHTPOJEM IOKA3aJld CEeJCKIIMOHHBIC
oOpasipl, oOnajgarolmue sPycHOW rerepodu-
meit — JI-19, M-6: 3,33% npu HCP ; 3,28; ko-
> QUIMEHT BapUalluk y 3TUX 00pas3IoB MOcCie
00paboTku 3HauuTeabHO cHU3WiIcS: Ha 1,00%,
TOTJIa KaK Yy JJUCTOYKOBBIX 00pa3moB Ha 0,41, ay
ycarbix — Ha 0,24% (Tabmn. 2).

[Ipu n3mMepeHun JUIMHBI IPOPOCTKOB Ha 4-ii
JIeHb BBISIBUIIOCH, YTO Y BCEX 00pa3IoB, MOJBEp-
KEHHBIX 00pabOTKE CTUMYJIATOPOM pOCTa TY-
MaToOM Harpusi, HabIromancs: OONBIIUN TPUPOCT
M0 CPAaBHEHMIO C KOHTPOJIEM — ceMeHaMu 0e3 00-
paboTKH.

Bo110 BBISIBIEHO, 4TO MpUOaBKa JJIUHBI PO-
pPOCTKOB 00pabOTaHHBIX TyMaroM oOpa3loB
M0 OTHOIIEHUIO K KOHTPOIO Oblla WHANBHUIY-
ajbpHa, pa3HMIBI MO0 MopdoTunaM He HabIroIa-
nock. [Ipupoct mAmuHBI MOciae 0O0pabOTKH Kak
10 BCEMY OTIBITY, TaK U 110 OTJEIbHBIM MOP(OTH-
maMm coctasui 0,13 cm, mim 6,34%.

Hecmortpst Ha TO, 4TO CeNEeKIIMOHHbIE 00pa3-
ubl J[-94, JI-19, M-6 oTHOCATCS K KOPOTKOCTE-
oenbHbIM, a Kemuyr u Pycnan — x cpennecre-
OebHBIM, Ha JITTMHE IPOPOCTKOB HA MOMEHT y4e-
Ta SHEPrHM MPOPACTAHUS 3TO HUKAK HE OTpas-
WJIOCH — TIOKA3aTeNu JUIMHBI IPOPOCTKOB KOPOT-
KOCTEOEJbHBIX 00pa3lioB B psJie ClIydyaeB ObUIM
Oosbliie, 4eM y cpeHecTeOenbHbIX (puc. 1).

ConpspKeHHOCTh TTOKa3aTesiel JUIMHBI Mpo-
POCTKOB 10 U moOciie 00paboTKu ObLIa CHIIBHOM:
ko3¢ unment xoppemsaun 0,99 + 0,04, u3 yero
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Tabnuya 2
JHeprus npopacranus o0pasnos
Germination energy of samples

Kontpons C obpaboTkoii VBenuueHue
Mopdorut, DHeprusi npo- OHeprus npo- SHEPTUH Ipo-
oOpastet pacrtanus, % v, % pactanus, % v, % pactauus, %
Panomup 92,00 3,92 92,00 2,88 0
Kemuyr 82,67 3,89 85,67 4,10 3,00
JlucToukoBbIit MOpdOTHTT 1,5
Pycnan 83,00 2,41 84,67 2,46 1,67
J-94 76,67 2,72 79,00 2,19 2,33
Yearbiit Mopdotun 2,00
JI-19 90,67 2,30 95,33 1,60 4,67
M-6 80,67 4,34 82,67 3,04 2,00
Mopdorumn xameneon 3,33
ITo BceM oOpasnam, cpeaHee 2,28
HCP [ 5,04 [ 431 3,08

CIIeyeT, 4To 00paboTKa OKa3bIBajla CHHXPOHHOE
BO3/ICHCTBHE Ha Bce 00pasIlbl.

Koaddunment Bapuanuu JUIMHBI TPOPOCT-
KOB Kak J10 00pabOTKH, TaK U TOCJIe He€ ObLIT He-
3HAUYMUTENBHLIM U €r0 M3MEHEHME IS KaXK0TO
oOpasna ObL10 MHAMBUAYATBHBIM. Jlo 00paboT-
KM TYMaToM HaTpus KO3(PQHUIMEHT BapHaIUH
Haxoawics B mpenenax ot 0,32 (J1-94) no 3,17%
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1Sss

=

2.00

)
s}

)
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1,00
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0,00

Kemuyr Pycnan

1,92

cie 00paboTKU CTUMYIISITOPOM POCTa BCXOXKECTh
00pa310B yBEIUYMIACH — [10 BCEMY OTBITY MpH-
6aBka coctaBuia 3,78% npu HCP; =3,68. Ilpu
OTJEIbHOM aHaliu3e MOPQOTUIIOB BBISBICHO,
YTO MPUOABKY, MPEBHITIAIOITYIO HCP | ;, mokasan
JUCTOYKOBBI MOPGOTHUII, HO B JAHHOM CIy4yae
CTOUT OTMETUTH 3HAYUTEIHHBIN BKJIA] OTACIBHO

B3siTOro oopasna J[-94, oT3bIBUMBOCTH HA TPH-

2.35

1,87

94

BxorTpons BrymMaT HATPHA

Puc. 1. Jlnnna mpopocTKOB NMPH ONPENENEHNH SHEPTUHX NpopacTanus Ha 4-i gens (HCP =0,06)
Germination length when determining germination energy at day 4 (NSR .=0.06)

(Kemuyr), a mociie o6padotku uamensiics ot 0,60
(Pamomup) no 2,42% (M-6). B nenom mno onsITy
rokazaresb KodQQuIueHTa Bapuaii CHA3HICS
nocie oopadotku ¢ 1,63 1o 1,36%.

[Tpu ompeneneHUn BCXOXKECTU CEMSIH TOpo-
Xa TIOCEBHOTO Ha 8-i JIeHb BBISBICHO, YTO TIO-

MEHEHHE CTHUMYIATOpa y KOTOPOTO OKa3anach
MakcUMaJlbHOW — 7%. Ecnu y JHCTOYKOBBIX
U ycaTbIXx 00pa3loB KojJebaHus B pa3HUIIE MTOKa-
3atenel BCXOKeCTH ObUTH 3HAYUTENbHBIMH, TO Y
Mop(doTHIa XaMelIeoH 3HAYUTEIbHBIX CKAuKOB
He HaOJII0IaJIOCh.

«Bectuuk HI'AY» — 2(59)/2021

57



ArPOHOMMUA

Tabnuya 3

BcexosxkecTh 00pa3uoB Ha 8-ii 1eHb

Germination of samples on day 8
MopdoTwurisr, KownTposs C 006paboTkoit VBenuuenue
o0pasipl Bcexoxkects, % V., % BexoxkecTs, % V, % BCXOJKECTH, Yo
Panomup 92,33 2,25 94,00 2,13 1,67
Kemuyr 86,00 1,16 91,33 1,67 5,33
JlucroukoBbIii MOpGOTHIT 3,50
Pycnan 86,33 3,34 88,00 1,53 1,67
J1-94 80,00 2,50 87,00 4,10 7,00
Yearblit MopdoTun 4,33
JI-19 91,33 3,34 94,33 2,30 3,00
M-6 83,00 1,20 87,00 5,75 4,00
Mopdorun xamenaeon 3,5
ITo BceM oOpasnam, cpeaHee 3,78
HCP [38 5,27 3,68

Bo Bcex ciydasix Mepa OTHOCHTEIBHOTO
pa30Opoca BeIMYHHBI — KOAQ(HUIIMESHT Bapualuu
OBLT HE3HAYUTEIHLHBIM U KoJieOascs B mpeieax
or 1,20 no 5,75% (M-6 no o6paboTku u ¢ 00-
pabotkoit). CHHXpPOHHOTO JIEWCTBHSI Ha Bapua-
OETBHOCTh BCXOXKECTH Tpenapar He OKa3bIBal,
K09()(UIIMEHT BapHalliil B HEKOTOPBIX CITydasx
YBEIMYUIICS, B HEKOTOPHIX — YMEHBIIHJICS, KO-
3¢ UIUEHT KOPPESIIY IMoKazarenei 6e3 oopa-
0O0TKM 1 ¢ 00paboOTKOM MpenapaToM OBLT CI1ab0
orpunarenbeiM (-0,1740,31). VYBenuuenue Ba-
prabebHOCTH BCXOXKECTH C 00paboTKoi OBLIO

8,00 7}@97,38

7,00 B

6,00 HE : :
5,00 4 B B
4,00 | T s
3,00 B i w
2,00 ] e
1,00 B
0,00

Pagomup

Kemuyr

PycnaH

3HAYUTEIbHBIM YBEJIIMYEHHUEM BCXO0XKECTU
U TIpU 3TOM MHUHHMAJIBHBIM KO3(QHIIHEHTOM
BapuaIy KaK KOHTPOJs, TaKk U 00pabOTaHHOTO
oOpa3la XapakTepHu30BaJICs JIMUCTOYKOBBIA COPT
Kemuyr (Tabm. 3).

JlmmHa TPOPOCTKOB 00pabOTaHHBIX CTUMYJIS-
TOpOM 00pa3lloB HA MOMEHT OIPEIEIIEHUS BCXO-
KecTH (8-e CyTKHM) BO BCEX CIydasiX J0CTOBEp-
HO TpeBbIIlajga KOHTpoib. PazHuma cocrasisiia
ot 0,28 (Pagomup, M-6) no 0,49 cm (Kemuyr).
Bonpmiolr pasHuIbl 10 MOPQOTUIIAM  TaKKE
He HaOIIomanoch: A JUCTOYKOBLIX — 0,39, mist

6,63 7,00
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Puc. 2. ]InuHa NIpOPOCTKOB MIPH ONPEICIIEHUN BCXOKECTH Ha 8- JIeHb (HCPO’5=O,25)
Germination length when determining germination at day 8 (NDSR =0.25)

XapaKkTepHO ISl yCaToro KOPOTKOCTEOETHHOTO
obpasma /1-94 (1,6%) u xameneona M-6 (4,55)
IIpU CpPEeJHEM yBEJIWYEHUH 10 BbiOOpke ¢ 2,30

110 3,03% (+0,73).

00pa3noB ¢ ycarbiM Tumnom ymcta — 0,34 u mist
xameneonos — 0,33 mpu HCP = 0,25, mpubaska
B YBEJIIMYCHHUH JTHHBI TIPOPOCTKOB IOCIE 00pa-
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00TKM ObLIa MHAUBUAYATBHOM JUISI KKIOTO 00-
pasia.

B nenom mo omeity y 00pabOTaHHBIX 00-
pas3oB MO OTHONICHHIO K KOHTPOJIO IMpHOaB-
Ka B M3MEHEHHH J[JIMHBI MPOPOCTKOB COCTABH-
ma 0,35 cm, unu 5,73%.

3aKOHOMEPHOCTH B IPUPOCTE Y JITUHBI TIPO-
POCTKOB CpeHECTEOENbHBIX U KOPOTKOCTEOEIb-
HBIX 00pa3IOB TAK)KE HE BBISBICHO — Y CpellHe-
crebenpHOTO 00pasma Pagomup mpupocT JTMHBI
Ob11 MUHUMATBHBIM — 0,28 cM (puc. 2).

BapwsupoBanue AIUHBI MPOPOCTKOB IO TIO-
BTOPHOCTSIM Ha 8-U JICHb BO BCEX CIIydasx ObLIO
HE3HAUUTEIbHBIM U He mnpeBblmano 2%, B pe-
3yJbTaTe 4ero paccMarpuBarh OTAEIHHO 00pas-
1161 © MOP(OTHITHI IO U3MEHEHHIO JAHHOTO TTOKa-
3ares cuuTaeM HerenecooOpa3HbiM. CHUKEHHE
ko3¢ ¢uirenTta Bapuanuu o0pabOTaHHBIX 00-
pas3IoB TaKXe MMEJI0 MECTO, HO OBLJI0O MHHH-
MainbHBIM — ¢ 0,98 10 0,95%.

Takum 00pa3om, B XO/i€ UCCIIEIOBaHUS BbI-
SBJICHO, YTO CTUMYISATOP POCTa TyMaT HaTpH
YBEJIMUYMBAET HHEPrHI0 IPOPACTaHUS U BCXO-
KECTh CEMSIH TOPOXa MOCEBHOTO.

Bosnb1ieii 0OT36IBYMBOCTHIO HA 00pa0OTKY U
ydeTe SHEPTUU MpopacTaHus 00 at0T 00pa3Ibl
Mopdotuna xameneon. Ilpu yudere BcxoxkecTu
peaknus Ha 00paboOTKy, ckopee, ObLia WHIUBU-
ITyalbHOM Juisi o0pas3noB. B memnom ctumynstop
poCTa yBEJIMYUBAET JUIMHY MPOPOCTKOB, OJHAKO
Pa3HUIIBI B €r0 ACWCTBUY Ha pa3HbIe MOP(OTUITBI
0OHapy>XeHO HE OBLIO0, T.K. OHO SBIISIIOCH WH/IH-
BUyalIbHBIM JUISI K&XKI0TO o0pasia.

BbIBO/JbI

1. O6paboTKa CTUMYJISATOPOM pPOCTa TyMmar
HATpUsl yBEIMYMBANIA SHEPTHIO MPOPACTAHHS
CeMsIH ropoxa MoceBHOro Ha 2,28% u cHuxaia
e€ BapuabenbHOCTh Ha 0,55%. bonee 3HaunTeNb-
HBIM W3MEHEHHUSIM ObUIM TOABEP>KEHBI 00pa3IlhI
rerepoduisHoro Mmopdoruna: +3,33% u -1,00%
COOTBETCTBEHHO.

2. O6paboTKka ceMsH YBEIUYMBAET BCXO-
xecth Ha 3,78%. IlpubaBka, ckopee, SBIsIach
WHIWBHUIyaIbHOM peakIuend Kaxaoro obpasma
u ciabo 3aBucuT oT Mopdotuna. Hanbonpiei
npubaBKOil  XapakTepu30BajCsi  KOPOTKOCTe-
OeNbHBIN 00pasel ¢ ycaTbiM THIIOM JincTa J[-94,
MEHBIINM KO3((UIIMEeHTOM Bapualuil U MpH
9TOM 3HAYUTENbHBIM YBEIHMUEHUEM BCXOXKECTH
pu 00paboTke XapakTepusonaiucs copt Kemuyr.

3. O0OpaboTka  mpemaparoM  I03BOJHJIA
YBEIUYUTh JUIMHY HPOPOCTKOB Ha 4-€ CyTKH
Ha 6,34%, Ha 8-e cytku —Ha 0,35 cm, unu 5,73%,
HO BIIMSTHHE MOP(OTHUIIOB HE BBISBICHO, PEAKIIHS
Obu1a crienn(UIHON y KaXKa0T0 00pasIbl.

4. I3smeHeHne  BapuaOENbHOCTH  JTMHBI
MPOPOCTKOB 0e3 00paboTku U C 00pabOoTKOIA
IpU y4eTe SHepruu MpopacTaHusi ObUIO He3Ha-
YUTEIBHBIM M WHIUBUIYAITBHBIM IS KaXIOTO
OT/IETHHOTO 00pasiia, OAHAKO TI0 BCEMY OIBITY
cHuzmiock ¢ 1,63 no 1,36%. JInuna npopocTkoB
MIPU OTIPEJICIIEHUH BCXOXKECTH 00pa3IoB Topoxa
TaK)Ke yBEJIMYUBAETCS MpU 00paboTKe TymMaTroM
HaTpUs U HE3HAYUTENIbHO CHMXKaeTcs Kodpdu-
uueHT Bapuanuu — ¢ 0,98 1o 0,95 %.

ABTOpBI BBIpaXalOT OJAaromapHOCTh 3a IOMOIIHh
B IIPOBEJICHUH OIIBITOB Ouosnory Poctucnasy Pycnanosuuy

[TonomapeHnko.
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HoBocudupckuii rocyiapcTBeHHbI arpapHblii

yHuBepcuteT, HoBocubupck, Poccust
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Pedepar. Kapmodghenv — oona uz camplx nnacmuunvix, 00CHynHbIX U 6 MO Jce 6peMA PACRPO-
CMPAHEHHBIX 060UWHBIX KYIbMYP 3eMH020 wapa u é ocovennocmu Poccuiickoni @edepayuu. bes
Heé Ha Ce200HAWHUIL 0eHb Heb3A NPeocmagums Hu 00H020 cmona. Ho necmompa na nnacmuy-
HOCMb Ky1bmypsl Kapmogens, ecmv euié «benvie nAmMHa» 6 €20 nPou3eo0cmee, 0CoHEeHHO 8 yc-
nosuax Cubupu, Krumamuueckue 0CO0EHHOCMU KOMOPOI ¢ NO30HUMU U 0aAdce 6036PDANMHbLIMU
6€CEHHUMU U PAHHUMU OCEHHUMU 3AMOPO3KAMU CYU|ECHIBGEHHO 6IUAIOM HA 6€2eMAUUOHHBLIL Nne-
PUO0O Kybmypol, He NO36801A5 el 8 NOJIHOIL Mepe peanu3zoeams ceoil nomenyuai. Ilpouzeoocmeo
Kapmodpens, KaK u MHOZUX Opy2uUx Kyibmyp, C6A3aAHO C CE30HHOCMbIO U 3a4acmyio Habooaom-
ca Oonvuiue nomepu npu €20 eLIPAUUEAHUN U OCOOEHHO 8 nepuoo xpanenus. Bascnoi 3a0aueit
AGNIAEMCA 3AUUMA PACMEHUIL 8 nPpoyecce POCMA U Pa3eumus nymem NPUMEHEHUs UHHO8AUU-
OHHBIX IKOI02UYECKU NPUEMIIEMbIX CPeOCmE 3aujumpl u cmumynayuu pacmenuit. Ocodyro no-
RYNAPHOCMb NPU INOM 3A60€6aU OP2AHOMUHEPATbHbIE PEYNAMOPbl POCMA U PA3eumus pac-
meHnuii. B npouecce evinonnenun padbomot 6b11u UCHLIMAHBL U OMPAOOMAHBL CXEMbL RPUMEHEHUSA
nepcneKmuBHbIX OP2AHOMUHEPATILHBIX PeZYIAmOopP0o8 POCMA 6 YCl06uUAX Jecocmenu 3anadnoi
Cubupu. Yemanoeneno ux enuanue na 0CHOGHbIe (ha3vl pocma u pazeumusn Kapmogena u cpoku
€20 co3pesanus, a MaKHce OYEeHEeHO uUxX éausAHUe HA OuomempuuecKue napamempsvt pacmeHuil,
¢pumocanumapnoe cocmoanue noceeos, yporcaiiHocmy u e20 coxpannocms. B cpednem noo oeii-
cmeuem pecynamopog pocma Inun-Ixcmpa u Llupkon ommevaemces cokpaujenue nepuooa eeze-
mayuu na 3 — 5 Oneil, cHuxcaemcsa pacnpocmpanenue donesneit ¢ 1,5 - 2 pasza u, kax creocmeue,
noeviuiaemcs ypoxcaiinocms 00 8,3 m/za. /lannvie uccnedosanus noOmeepyHcOeHsvl paciemom
IKOHOMuueckou Iphekmuenocmu. Tax, npumenenue OAHHbLIX PecyIAmMopos pocma odecneuusa-
em ypoeeny penmadenvHocmu npooyKyuu 00 252%.
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Abstract. The potato is one of the most versatile, accessible and at the same time widespread vegeta-
ble crops of the globe, and in particular of the Russian Federation. Today notable can be imagined
without it. But despite the plasticity of the potato crop, there are still “white spots” in its production.
With late and even return spring and early autumn frosts, the climatic features of Siberia significantly
affect the crops growing season, preventing it from realising its full potential. Like that of many
other crops, potato production is associated with seasonality, and there are often significant losses
during cultivation and especially during storage. An important challenge is to protect plants dur-
ing growth and development by applying innovative, environmentally friendly crop protection and
stimulation products. Organomineral growth and development regulators were particularly popu-
lar. In the work schemes of application of perspective, organomineral growth regulators in condi-
tions of forest-steppe of Western Siberia were tested and perfected. Their influence on the primary
phases of growth and development of potatoes and their maturity, and their influence on biometrical
parameters of plants, a phytosanitary condition of crops, a crop capacity, and its safety are estab-
lished. On average, under the influence of growth regulators Epin-Extra and Zircon, the growing
season is shortened by 3-5 days; the spread of diseases is reduced by 1.5-2 times, the yield increases
to 8.3 tons per hectare. These studies are confirmed by the calculation of economic efficiency. Thus,
the use of these growth regulators provides the level of profitability of production up to 252%.

KaprodeneBonctBo B Poccum  sBisier-
C BaXHOW OTPACTBI0 CEIBCKOTO XO34KCTBA.
BanoBoii coop kaprodenst cocrarnseT 6,85 MIH T.
[loreHumanbHas ypoKaiHOCTh JTaHHOM  KyJib-
Typbsl B ycioBusix 3amagHod CuOupu goctura-
eT 70—80 T/ra. OmHaKo B X034HCTBaX peruoHa OoHa
pasHa sutb 20-30 1/ra [1]. B 6oneimmHCTBE paiio-
HOB CHOMpPH NPUPOJIHBIE YCIOBHUS COOTBETCTBYIOT
OCHOBHBIM OMOJIOTUYECKUM OCOOEHHOCTSIM U3y4a-
emMoi KynbTypbl. [Ipuuem OGornee OmarompusiTHbIC
yCIOBHS sl KapTo(erst oTMeUaroTcs B 3anaaHoi
Cubupu. B ceepHbIx paitoHax KpacHosipckoro
kpas, TromeHckoit u Tomckol oOnacTel cTaOuITb-
HYIO YPOXKailHOCTh MOTYT MMETb TOJIKO paHHUE
U CpeHepaHHue copra [2—6].

[Tpu 3TOM 10 HEABHETO BpeMEHH ObLIO Mpak-
THYECKH HEBO3MOKHO BBIPACTUTH pacTeHHs 0Oe3
MIPUMEHEHHS MHUHEpPAIbHBIX yIOOpEeHHH U XUMU-

YECKUX CPEICTB 3alllMThI pacTeHnid. Ha coBpemeH-
HOM 3Tare OXpaHa 3eMellb U MOBBIIICHUE MPOIyK-
TUBHOCTU CEJIbXO3YTOJUN MpearoNaraT pas3BU-
THE WUCCIEAOBAHUI IO DKOJIOTHUECKH Oe30I1acHOMN
TEXHOJIOTHH BO3JIENIBIBAHMSA, KOTOpasi IMpeaycma-
TpUBaeT NMPUMEHEHHE OPraHOMHUHEPAJbHBIX CTHU-
MYJISITOPOB POCTa M OMOJIOTMYECKUX CpPE/ICTB 3a-
IIUTHI PACTEHUIA.

Llenb paboOTHI — U3yUYeHHUE BIUSHUE OPraHOMHU-
HepaJIbHBIX PETYIATOPOB POCTa Ha YpOKaHHOCTD
Y Ka4eCTBO KapToders.

3amaun ucciaeIoBaHuT:

— OIpe/eNieHNe BIUSHHUS OpPraHOMHMHEpAb-
HBIX PEryJIITOPOB POCTa HAa OCHOBHBIE (pa3bl pocTa
KapTodens U CPOKU €T0 CO3PEBAHUS,

— OIECHKA BIHMSHUS OpPraHOMHHEPAIbHBIX
yIOOpEHH U CTUMYIISTOPOB poCTa Ha (HOTOCHH-
TETUYECKUE TapaMeTphbl pacTeHUH, a TaKkkKe POCT
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151 paSBI/ITI/Ie paCTeHI/Iﬁ " HaA BGJII/I‘-II/IHy coxpaHeH-
HOTO ypoXasi KapTodessi B YCIOBHSIX JICCOCTEITH
3anagnoit Cubupw;

— OLIEHKA JICUCTBHS OPraHOMUHEPAIIBHBIX pe-
TYJSITOPOB POCTA HA YPOXKAWHOCTH M KAYECTBO Kap-
Todens.

OBBEKTBI U METO/bI
NCCIIEAOBAHUH

Uccnenosanuss mnposogwiucs B 2017
2019 rr. B ceBepHOM YacTH JecoCcTenu 3anagHoun
Cubupu, Ha MONIX Y4eOHO-OIBITHOTO X035iCTBa
«IIpakTux» HoBocubupckoro ['AY.

OmnbIT IpoBOAMIICS Ha copTe KapTodens Pex
Ckaprnet. OpranoMUHEpaIbHBIMU PETYIATOPAMHU
poCTa MPOBOAWIIN MPEANOCaT0UHYI0 00paboTKy
KITyOHEel 1 ONphICKMBaHUE pacTeHuil B (azy Ha-
yana OyToHu3auuu. [IpuMeHsINCh cheayromme
npemnaparsl: MuBan-Arpo, Dkcrpacod, [{upkoH,
OnuH-OJKcTpa 1 GUTOCTIOPHH.

Kmumar HoBocubupckoit ob6mactu xapak-
TEpPU3YyeTCsl SIPKO BBIPAKEHHON KOHTHHEHTAJIb-
HOCTBIO — MPOJOJDKUTEIBHON 3MMOW M KOpPOT-
KHUM, HO >KapKUM, HEPEIKO 3aCyIUIUBBIM JIETOM.
Meteoponoruueckue yciaoBUs B MEPUOJ] HcClie-
JIOBaHMUI OTpPaKEHbI HA PUCYHKE.

[TouBa OMBITHOTO ydacTKa — YEPHO3EM BbI-
HIEJIOYEHHBI cpenHecyNIMHUCThIN. [lo comep-
JKaHUIO TyMyca B NaxOTHOM ropusonre (5,2 —
5,6%) oTHOCUTCA K CpeaHeoOeCIeYeHHBIM.
Conep:xkaHue HUTPATHOTO a30Ta BECHOW mepen
noceBoM B ciioe 0—20 cMm ObUIO HUBKUM —7 MI/
kr; B cinoe 2040 cm — 7,7 mr/kr. [louBa oTHO-
CUTEJIbHO XOpOHIO oOecreueHa IOBUKHBIMU
dopmamu pocdopa — 228 mr/kr (o Uupukony),
OOMEHHOTO Kajiusl COAEPIKHUTCS BBIIIE CpelHe-
ro — 236 mr/kr nousBsl. CyMMa HOIIOIIEHHBIX
ocHoBanuii — 31,8 — 61,0 mr-3x8/100 T MOYBEL,
pH_ , Om3ka K HEWTPATBLHOM.

3amac MOpPOAYKTHUBHOW BJIaru B METPO-
BOM CJIO€ TIOYBBI IEpe]l MOCEBOM COCTaBIISI
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Merteoponoruueckue yciaoBus 3a BererauuoHHblil nepuo 2017—2019 rr. Mereoctanuus «OrypuoBo»
Meteorological conditions for the growing season 2017—2019. Ogurtsovo meteorological station
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146 mm (xopoumii). [ToBTopHOCTB OmBITA — Ye-
TBIpEXKpaTHas. Pa3menieHne AeIsIHOK — CHCTe-
Marrueckoe. O0mas mwiomanb aesHku — 20 M2,
yueTHas — 10 m?.

Cratuctuyeckyto 00pabOTKy JaHHBIX IpPO-
BOJIWJIM METOAAMHU JTUCTIEPCHOHHOTO U KOppeJsi-
[IMOHHOTO aHAJIM30B C WCIIONB30BAaHUEM ITaKeTa
nporpaMmMm SNEDECOR.

PE3YJIBTATHI UCCJIEJJOBAHUI
N UX OBCYXKXIEHUE

Poct wm pasButme pacTeHuit Kaprodens
BO MHOTOM 3aBHCENU OT YCIIOBUH KOHKPETHO-
ro roga. Tak, HanOosee ONTUMAIBLHBIM ISl PO-
cta u pasButHs Kaprodens oput 2019 1., Korga
BI@XHAas, YMEPEHHO TEIIas Moroja Crocoo-
CTBOBaja 0ojiee paHHUM U JIPYXKHBIM BCXOJaM
(Ha 3-5 gHEH), 94TO BIIOCJEACTBUU MOJIOXKUTEb-
HO CKa3aJI0Ch Ha BEreTallMOHHOM TIEPHOJIE B I1e-
noMm. Hammenee OnarompustHeiM Obut 2018 T
C XOJOOHOW M BIAXHOW IIOTONOM B BECEHHUU
nepuoj;, OOyCJIOBHMBIICH YBEIWYEHUE TEpHOAA
BCXOJI0OB B cpeaHeM 1o 10 gueit. [anbHeitmee
pa3BUTHE PAaCTCHUH TaK)Ke MPOXOJUIIO C OTCTa-

BaHHMEM, a TTOHW)KEHHBIE TEMIIEpaTyphl U BHICO-
Kasg BJIQXHOCTb aBryCcTa OTPULATENILHO CKa3a-
JIUCh HA Pa3BUTUU KapTO(des B LIEJIOM U CIIOCO0-
CTBOBAJIM TIPOSIBJICHUIO OYArOBOTO TOPaKEHHS
¢duTodropozom [7].

[To pesynsraram NmpoBEAEHHBIX HCCIENOBA-
HU OBUTO yCTAHOBJICHO, YTO HAa POCT U Pa3BUTHE
pacTeHuil kapTodesns OKa3bIBAIOT BIUSHHUE Op-
TaHOMHHEPAIBHBIE PETYISATOPBI POCTA, a TAKKE
MEePUOJl U XapakTep MX NpuMeHeHus (tadm. 1).
Tak, B cpeaHeM npeanoceBHas 00paboTka Kiyo-
Hell 1 00paboTKa Mo BEreTHUPYIOIIUM PaCTEHUSIM
NPaKTUYECKH M0 BCEM BapHWaHTaM OIbITa CHU-
AT TPOJODKUTENILHOCTh TIEPHUOa BEreTaIllu
Ha 3-5 gneit. [Ipu sTom Hanbonee onTUMaIbHbI-
MU SIBIISIFOTCSL TIperaparsl DKCTPacosl W DIHH-
Okcrpa. [IpumMeHeHHEe CHCTEMHOTO Mpernapara
@dutocnopuH BBI3BIBAET OOpaTHBIN >PPEeKT —
YBEIMYCHHUE MTEPHO/Ia BETETAIINH.

Poct BererarwBHBIX OpraHoB Kaprodemns
SBJISIETCS OTHAM W3 OCHOBOIIOJIATAIOIINX TIOKa-
3areiell ero pa3BUTHs, Beb JIOObIE U3MEHEHHS
B JJAHHOM IIPOIIECCE MOTYT UMETh HEOOpaTHMBbIE
MOCIIEICTBUSL B PAa3BUTHH TEHEPATHBHON CH-
CTeMBI W TPOAYKTUBHOCTH KYJBTYPHI B IIEJIOM.

Tabnuya 1

®enosoruyeckue gaspl pocta U pasBuTHs KapTogdens copta Pex Cxapier B 3aBHCHMOCTH OT IPHMEHEHHS
peryiasitopoB pocta (cpeanee 3a 20172019 rr.)
Phenological phases of growth and development of potato variety Red Scarlet depending on the application of
growth regulators (average for 2017—-2019)

Yucito CyToK OT AaThl MOCAIKH 10 (as3bl
Bapuant
MacCOBBIX BCXOZOB | MaccoBoif OyTOHM3aIMU | MaccOBOTO IIBETCHHUS | OTMHpaHus OOTBBI
Ilpeonocesnas obpabomka KiyoHel
Kontposns 24 50 56 67
Musain-Arpo 24 49 53 63
OkcTpacon 21 45 54 62
Hupkon 22 44 53 62
OnuH-JKeTpa 21 43 54 63
duTOCOpUH 25 48 56 66
Onpuvickusanue pacmenuil
KonTpons 24 54 59 69
Mugain-Arpo 25 47 55 66
DKcTpacon 26 51 53 68
Hupxon 27 48 52 65
OnuH-JKeTpa 25 47 53 62
duToCIOpUH 26 51 56 66
ITpumeuanue. Tocanka nposenena B 2017 . — 15.05, 2018 r. — 18.05, 2019 . —12.05
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Tabnuya 2

Buomerpuueckue napamerpbl kaprogess copra Pex Ckapiier B (pazy MaccoBoro uBeTeHHs
(cpennee 3a 20172019 rr.)
Biometric parameters of Red Scarlet potato varieties in the phase of mass flowering (average for 2017-2019)

Bapuart IIpennocanounas 06padboTKa KIIyOHEH OnpbICKMBaHUE PACTCHHIA
BBICOTA, CM YHCIIO CTeOIEH, IT. BBICOTA, CM YHUCIIO cTeOIEH, IT.
Kontpons 62,8 5,6 67,8 6,2
Musan-Arpo 62,3 5,6 64,2 6,6
DKcTpacon 61,8 5,8 63,6 6,7
Hupkon 68,2 6,2 67,2 7,2
DnuH-JKeTpa 66,4 6,6 66,8 6,9
®duTocnopuH 63,2 6,3 63,5 6,3

W3 mopdomerprueckux rnokasarenei Hanbosee
BaXHBIMU SIBJISIOTCSI BBICOTA PACTEHHUM U YHCIIO
cTebield B OTHOM KycTe (Tabm. 2).

YcraHOBJIEHO, UTO BCce OMOMETpUYECKUE TO-
Kazareiau KapTodelss CHIBHO 3aBUCIT OT WH[IU-
BU/yaJIbHBIX YCJIOBUH rofia, 0COOEHHO OT TeMIIe-
patypbl U BiaxHOCTH. Tak, B ycioBusix 2019 1.
OTMEYAJIOCh MaKCHUMAaJIbHOE YyBEJIMYEHHE KO-
audecTtBa creoneir — 1o 15 %, xKycT ObL1 Oosee
IJIOTHBIN, XOpoIIo oONMMCTBEHHBIN. B Hebmaro-
MPUATHBIX TOTOAHBIX ycioBusix 2018 1. oTme-
YaJlHuCh CaMble HM3KHE OMOMETpUYECKHE IOKa-
3arenu. BeicoTa pacTeHuii o BCeM BapuaHTam
HE MpeBbIIaja B cpeiHeM 55 cM, a crelin Obun
TOHKHUMH, PBIXJIBIMH, IUIOXO OOJMCTBEHHBIMHU.
B nenom ocHoBHBIE MOKa3aTelu AAHHOTO Toja
UCCJIEJIOBAHUN OBLIM HIDKE CpelHecTaTHCThYe-
ckux Ha 20% u Goree.

N3ydaemsble mpenaparbl OKa3bIBaIH MOJI0KH-
TeJIbHOE BIUSHUE HA OMOMETpHIO pacTeHuid. Taxk,
B CpPEIHEM 3a TO/Ibl UCCIIEOBAHUI OTMEUYajIoch
yYBEJIMYEHUE OCHOBHBIX IIOKa3aTeslel cpeaHeM
10 10 % no oTHOWIEHHIO K KOHTpOouto. [Ipu aTom
HanOobIui A3PGEKT ObUT OTMEUEH B BapHaHTaX
¢ npuMeHenuem llupkona, rae npu oOpaboTke
KIIyOHEH U 10 BereTanuu BbICOTa pPACcTEHH co-
craBisiia 68,2 u 67,2 ¢cM COOTBETCTBEHHO, YTO
B CpE/IHEM COOTBETCTBYET MpuOaBKe /10 8§ CM 10
OTHOILIEHHUIO K KOHTpouto. KomuuectBo crebneit
IIPU 3TOM TaKxe ObUIO BbILIE B cpeaHeM Ha 5%.
Haumenee »ddexTtuBHbl ObutM  TIpemaparhbl
DUTOCIIOPUH U DKCTPACOII, OCHOBHBIE ITOKa3aTe-
JM TIPU UX MPUMEHEHUHN HAXOJWJINCh Ha YPOBHE
KOHTPOJISL.

B coBpeMEHHBIX TEXHOJIIOTMYECKHUX CXeMax
3allUTa PacTeHUH OT BpemuTeaed u OoJe3Hel
ABJISIETCS BechbMa akTyajibHOU. [Ipu »TOM B mo-
ClIeJIHUE TOJbl HauOOJbIllee BHUMAHKUE MpUBJIe-
KaloT OHoIpenapaTsl 1 OpraHOMUHEpaJIbHbIE pe-
TYJIATOPbl POCTa, 0OCOOEHHO B JIMYHBIX MOJCO0-
HBIX X035IMCTBaxX, rae BbipammBaeTcsa 95% Bcero
KapTodes.

U3 6onesneit kaprodes B MECTHBIX YCIOBH-
X HauOoJiee OraceH PU30KTOHNO3, BI3bIBAEMBbII
rpubdom Rhizoctonia solani Kuhn. Puzokronmnos
kaptodenss (depHas mapmia) (Bo30yauTedh —
rpub Rhizoctonia solani J.G. Kuhn, teneomop-
ba Thanatephorus cucumeris (A.B. Frank) Donk
(Basidiomycota, Ceratobasidiaceae) [8] mopaxa-
€T KIIyOHH, CTeOU, CTOJIOHBI U KOPHU B3POCIIBIX
pacTeHuii KapTodeis, a TakKe POCTKH U BCXOJBbI,
BbI3bIBas UX oTMupanue. Kpome kaprodens, no-
pa)kaeT MHOTHE OBOLIHbBIE, IIBETOUYHbIC PACTECHUS
Y COpHSKH (0COT, XBoIIL, iebeaa u ap.).

[Io pesynbraTaM HalmMX UCCIEIOBAHUN
ObUIO BBISBIEHO, YTO 3apa’KEHUE U pacIpocTpa-
HeHue Oone3Heill Ha mocaakax Kaprodens 3a-
BHUCENU B OOJBIICH CTENEeHU OT YCJIOBMI roia
U NIPUMEHSEMBIX MIpenapaToB U B MEHbIIIEH cTe-
MIEHU OT COpTa.

HaunGonpiiee mopakeHue pacTeHUW ObLIO
ormedeHo B 2018 1., Korjma orpuiiaresibHbIe TO-
TOJIHbIE YCJIOBHSI 3aMETHO CHHU3WJIM UMMYHHUTET
pacTeHuii, B pe3yibTraTre 4ero ObLJI0O OTMEYEHO
pe3Koe yBEJIMUYEHHE IaTOTEHOB Ha TOCAaJKax
kaptodens — 10 25-30% u 6onee. Ha BereraTus-
HOM Macce B HauOOJbIIEH CTETIEHU TPOSBUIIHUCH
buToTOpO3 M PHU3OKTOHMO3, MPUUYEM pacHpo-
CTpaHEHHUe MepBOro ObLIO 0YaroBoe, a BTOPOro —
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Tabnuya 3

BiansiHue opraHoMHHePaJIBHBIX PEryJsiTOPOB POCTA HA 3aPasKeHHOCTh pacTeHuil kapTodens copra Pex Ckapaer
(cpennee 3a 2017—-2019 rr.)
Effect of organomineral growth regulators on the Red Scarlet potato cultivar (mean 2017-2019)

3apakeHHOCTh pacTeHuil kaprodes, % 3apakeHHOCTh KIIyOHE#H B iepuos yoopku, %
Bapuant PH30KTO- (bysapuos- | cyxas miT- MOKpast PH30KTO-
06111a51 HOC yBsa- HUCTOCTB 06].[18.51 napuia 1 ap.
HHUO3 THUJIb HHO3
HUE U IIp.
Ilpeonocadounas oopadbomxa xnyobHell
KonTpos 13,6 5,1 2.8 5,7 14,0 2.9 6.8 5.3
Mutpasi- 12,3 4.9 3,0 4.4 142 3,0 6,4 4,8
Arpo
DKcTpaco 10,1 4,0 2.4 3,7 11,4 2,7 4,9 3,8
e 7.8 3.8 23 1,7 10,1 23 43 3,5
Jutit- 8,9 3,9 2,7 2.3 10,3 2,5 4,2 3,6
DkeTpa
Puro- 6,9 35 22 1,2 9.5 2.1 4,0 34
CIIOpUH
Onpvickusanue pacmenuii
KouTpois 13,8 5,6 2,7 5,5 14,3 2,6 7,1 4,6
I\A’[“Ba“' 13,3 5,3 2,6 5.4 14,5 2.8 6,9 48
rpo
Dkerpacon 11,3 4.5 2.5 43 12,7 2,8 5,3 4,6
Llupkon 11,2 472 2,6 4.4 11,8 2.3 5,0 4.5
Dniti- 113 43 2,8 42 11,6 2,2 5,1 43
DKcrpa
drro- 10,7 4,1 2,7 3,9 11,1 2.1 4.8 42
CIIOpUH
HCP | 0.21 0,18 0,11 0,15 0,26 0,20 0,32 0,14

noBcemecTHoe. Ha kiyOHAX KapTodens Takxke
OTMEYaJIach BBICOKAsl CTENEHb MOPaXEHHUs, TPH-
4yéM 371€Ch TOXKE ObUIN PACIIPOCTPAHEHBI PU3OK-
TOHHMO3 U MOKpasi THWJIb, KOTOpasi BIIOCJIECTBUI
CHJIBHO TIOBJIUSIA HA COXPAHHOCTh KapToders.

Haubonee ontuManbHbIM 110 pUTOCAHUTAP-
HOMy coctosHuio Obut 2019 1., Korma OTHENB-
HbIE BUABI MHDEKIMHU, Takue Kak GuToTOopos,
albTEPHAPUO3 U MOKpasl THUJIb, NPAKTUYECKU
HE NpOSABISUINCH. [Ipu 3TOM PU3OKTOHMO3 OBLIT
OTMEYEH IIPAKTHUUYECKH BO BCEX BapUaHTax C pas-
HOM CTENEeHbI0 BBIPAXKEHHOCTH — OT 2 10 7,3%.

B cpenneM 3a Tpu roga npumeHsiemble opra-
HOMMHEpAJIbHBIE PETYISATOPbI POCTA, 3a UCKIIO-
yeHueM MuBai-Arpo, OKasalau IOJOXKUTEIb-
HOE JIeMCTBHE Ha pa3BUTUE U CTENEHb pacipo-
CTpaHEHUs] OCHOBHBIX 3a00JeBaHUN KapToQesst
(tabn. 3). Tak, B cpenHeM o011asi cTeneHb nopa-
YKEHUS pacTeHUi 110 00paboTaHHOMY (HOHY HUKE
Ha 2—8% 10 OTHOIIEHUIO K KOHTPOJTIO.

MakcuMmanbHbI TOJI0KUTENbHBIA 3 (deKT
OT NPUMEHEHUS IpernapaToB MOIy4YeH B Bapu-
antax ¢ durocnopuHoM, Te 00ImIas 3apakEH-
HOCTb pacTeHU# He mpeBbimana 8,5%, 4To HuxKe
KOHTpoOJsi Oonee yeM B 2 pasza. Hemmoxue pe-
3yJbTAThl MOJyYEHBl TAaK)KE B BapuaHTax C MpH-
MEHEHHUEM IpenapaToB DnuH-Jkerpa u L{upkow,
IJIe pacrnpocTpaHeHUe HHQPEKIUHU OBLI0O HUKE
B cpenHeM B 1,5-2 pa3a.

[Ipumenenne npenapata MuBan OkcTpa
HE OKa3bIBaET MOJOKUTENbHOrO0 3 dekra Ha pu-
TOCAaHUTAPHOE COCTOSIHHE MOCAaJ0K KapToders,
pacnpocTpaHeHne 3a00IeBaHNi U CTENeHb 3apa-
JKEHUSI KOTOPBIX ObLIM Ha YPOBHE KOHTPOJIS.

O6pa3zoBanue Ki1yOHeH — 3T0 HanboJIee BaXK-
HBIH Tpoliecc B >KM3HU KapToQesis, NHTEHCUB-
HOCTb M XapakTep KOTOPOro BO MHOTOM oOIlpe-
JIEJISIIOT BEJIMYHMHY Oyayiiero ypoxkas. JlaHHbIi
MPOIIECC, HECMOTPS Ha BCIO TIYOMHY H3Yy4CH-
HOCTH, IO CEW JeHb SBIsAETCS 00BEKTOM HCClle-
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Tabnuya 4

YpoxkaiinocTs kapTodes copra Peq Ckapiier B 3aBHCHMOCTH OT IPHMEHEHHUS PEryJIsTOPOB POCTa
(cpennee 3a 2017—2019 rr.), T/ra

The yield of Red Scarlet potato varieties as a function of growth regulator application

(mean 2017—-2019), tonnes/hectare

Bapuast [Ipeamnocanounast 00padoTKa KIIyOHEH OnpbICKMBaHUE PACTCHUI
20.07 10.08 01.09 20.07 10.08 01.09
Kontponb 11,6 16,5 273 12,1 14,8 28,6
Musan-Arpo 12,3 18,6 29,4 12,0 16,3 29,8
DKcTpacoin 13,2 18,4 29,0 11,8 17,1 30,4
Hupxon 15,3 19,6 34,8 13,6 16,9 345
OnuH-JKeTpa 15,6 20,0 35,6 13,8 18,6 35,8
duTocnopuH 13,8 18,4 29,7 12,2 15,4 29,3
HCP . 1,43
Tabauya 5

Bobixon ToBapHoii npoaykuuu kaprodedst copra Pex Ckapiier B 3aBHCHMOCTH OT IPHMMEHEHHS PEryJsiTopoB
pocra (cpeaHee 3a 2017-2019 rr.), %
Commercial yields of Red Scarlet potato varieties depending on the application of growth regulators
(average for 2017-2019), %

BapuanT [Ipennocanodnas 06paboTka KIIyOHEH OnpbICKIBaHNE paCTEHUI
KonTpons 86 84
Mugain-Arpo 85 85
DKcTpacon 87 84
Hupxon 88 89
OnuH-JKeTpa 89 93
dutocnopuH 86 88
HCP . 1,21

JIOBaHMM, B TOM YMCJIE€ M HAIIUX. YCTAHOBIIECHO,
41O (hOpMUPOBAHUE KIIYOHEH B MEPBYIO OUepeab
KOHTPOJIUPYETCS] TEHETUYECKUMHU OCOOEHHOCTS-
MU COpTa U BO MHOIOM ompenensercs (puzno-
JIOTUYECKUMU YCJIOBUSMHU OKpY’Kalolleh cpebl
U arporexHuku [8—11].

Ha npotsxenun Bcero nepuoja uccienoBa-
HUHI 0TMEYaI0Ch, YTO YCIOBHS rOia CUIIbHO BIIU-
SIOT HE TOJILKO Ha POCT U pa3BUTHE BETETAaTUBHOMN
Macchl, HO U Ha (JOPMUPOBAHHUE YPOXKasi B LIEIOM.
Taxk, 2019 1. obecrieunBan MakCUMaabHEIE TTOKa-
3arenu ypoxaiHoctu — 10 40 1/ra, uro 10 60 %
BbIle ypoxxaiiHocta 2018 . u 1o 20% — 2017 .
IIpu >TOM neicTBHE BCEX M3y4aeMBbIX Iperapa-
TOB I10 TOJIaM ObUIO aHAJIOTUYHBIM.

O6pa3zoBanue KiIyOHEH B HAIITUX OMBITaX Ha-
yajochk enié B ¢azy OyTaHH3alMy — Havdaa IBe-
TEHUs, NMPUYEM JEHUCTBUE PETYISITOPOB pPOCTa
MPOSIBUIIOCH YK€ B pPe3ysbTaTaxX MOTYYEHHbIX
npu niepBoit komke — 20 wromst (tabn. 4). [pu

3TOM MPOIYKTHBHOCTH KapTOQes yxKe Bapbupo-
Basia oT 290 — 300 r ¢ 1 kycra B kKoHTpOIEe 10 345
— 390 r B BapuaHTax ¢ 00pabOTKOM, 4TO B CpeI-
HEeM cocTaBisuio npubaBky 1m0 25%. Ilpu mo-
CJIEYIOIIMX KOTKaX HaOJioAanach aHaJoru4Has
CUTyallMsl, C TOM JUIIb Pa3HULIEH, YTO BO3POCIIO
NeiicTBHE IpernaparoB B BapHaHTax ¢ 00padoT-
KOM MO BEreTUPYIOIIUM pacTeHusM. B pe3ynb-
Tate K yoopke 3ppeKTuBHOCTH 000ux 00pabdo-
TOK HPOSIBIISUIACH YK€ CYIECTBEHHO, 0COOEHHO
10 OTACIFHBIM BapUaHTAM.

B memnom mnpuMeHeHHE OpraHOMHHEPAIb-
HBIX PETYJISITOPOB POCTA OKa3bIBAE€T MOJOKH-
TEJIbHOE BIUSHUE HA YPOKaMHOCTH KapTodes
B 1esoM [9]. B Hammx uccnemoBaHusAX HambOO-
nee 3(pPexTUBHBIM ObLT Mpenapar IMuH-IKCTa,
MIpUMEHEHHUE KOToporo obecreuwsio a0 8,3 T/ra
npubOaBKU ypokasi B BapuaHTax ¢ 00pabOTKOii
KiyOHel u 1o 7,2 T/ra nmpu o6paboTKe BereTu-
pyromux pacteHuid. B cBs3u ¢ Tem, uto KiyOHU
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KapTodess HEOMHOPOIHBI MO KA4eCTBY M pas-
Mepy, MX JCNIAT Ha TOBapHBIC W HETOBapHBIC.
ToBapHBIMH KITYOHSIMH TIPUHSATO CUYUTATH TUIOJIBI
Mmaccoit 6omnee 50 r. ITpu sToM KITyOHM Maccoii
ot 50 1o 80 r npeuMyIIeCTBEHHO UCIONb3YIOT-
cs HAa CEMEHHbIE 1IeJu, a Maccoi Oomee 80 r —
Ha TIPOJIOBOJIBCTBEHHBIE.

B mammx uccrenoBaHUSX TOBapHOCTH Kap-
toens 3aBucela OT TeX ke (HaKTOPOB, HTO
U camMa ypO)KalHOCTh, T.e. MAKCHMMAaJIbHBIA BbI-
X0/ ToBapHOU npoaykuuu 6su1 B 2019 1., korga
10 OTACIBHBIM BapHaHTaM JIaHHBIA ITOKa3aTellb
nocturas 97 %. MuHUMAaNbHBIA BBIXO TOBap-
HOM mpoAyKuuu orMedeH B xononHoMm 2018 r.,
KOrZla TI0 OCHOBHBIM BapUaHTaM II0Ka3aTelu
o HIke 70%.

[Tpumensiemble mpenapaThl, 32 UCKIIOYCHH-
€M CUCTeMHOro mpemapara OUTOCTIOPUH Takke
OKa3bIBAlId BIMSHHUE HA TOBAPHOCTH KIyOHEMH

kaprodens, B cpeHeM yiydinasi TaHHBINA TOKa-
3arenb Ha 1 — 8% (Tabmn. 5). [Ipu 3Tom HaubOmb-
it 3¢ ekt ObUT OTMEUEH B BapuaHTax C MpH-
MEHEHUEeM OMUH-DKCTpa, I1e JaHHBINA MoKa3a-
Tenb focturai 93%.

Kaprodens — 310 oqun u3 Haunbonee Baxk-
HBIX MPOJAOBOJIbCTBEHHBIX MPOIAYKTOB, KOTOPBIA
B Poccuu 3acimykeHHO Ha3bIBalOT «BTOPHIM XJIe-
6om». OCHOBHasi MPUYMHA €O MOMYISIPHOCTH —
BKYCOBBIE KayecTBa, NHUTaTeJIbHasi IEHHOCTb
U YHHBEpPCaJbHOCTh MpUMEHEHHs. B cBexem
Kaproderne ComepKUTCsI MHOTO BHTAMUHOB, aMH-
HOKUCJIOT, aHTUOKCUJAHTOB, MUHEPAJIbHBIX Be-
IIECTB U IIaBHBIM o0pa3zom Kpaxmaina [13—-15].

B pesynbrare mpoBeneHUs HccieI0BaHUMN
OBUTO YCTAHOBIICHO, YTO KAaueCTBEHHBIEC MMOKa3a-
TeH ypoxkas KapTrodens B MepByI0 Ouepes 3a-
BUCSIT OT COPTA U MOTOJHBIX YCIIOBHH rojia, a BO

Tabnuya 6
KauecTBeHHbIe noka3aTesan kaprodens copt Pex Ckapuier (cpeanee 3a 2017-2019 rr.)
Quality indicators of potato varieties Red Scarlet (average 2017—2019)
[Ipennocanounas 00paboTKa KITyOHEH OnpbICKUBaHUE PACTEHUI
Bapuant | cyxoe Beme- Kpaxuan % | BHTAMHH C, | wnurparsl, | cyxoe Berie- paxan % | BHTAMHH C, | wuurparsi,
¢TB0,% P ? mr/100 MI/KT. ¢TB0,% P ’ Mmr/100 MI/KT
Kourpous 243 15,2 14,8 78 242 15,4 14,3 68
f“‘*a“' 24,2 15,3 14,6 82 24,4 15,6 14,2 75
rpo
DKeTpacol 24,5 15,2 14,3 75 24,1 15,5 14,6 70
Lupkon 24,6 15,4 14,4 84 24,5 15,6 14 56
- 24,6 15,5 14,7 70 24,6 15,6 14,4 68
OkcTpa
duro- 243 15,3 14,6 81 24.4 15,3 14,2 61
CIIOpUH
Tabnuya 7

JxoHOMHUYeckast 3PGeKTHBHOCTH BhIpalnBanus kaprogens copra Pex Ckapier B 3aBUCHMOCTH OT
peryasitopoB pocra (cpeanee 3a 2017—2019 rr.)
Cost-effectiveness of potato varieties Red Scarlet cultivation depending on growth regulators
(average for 2017-2019)

[Ipenmocanodnas 06padoTka KIyOHEH OnpbICKIBaHNE PACTCHUI
Bapuant Cebecroumocts, | Yenosao-uncteiii | Penrabensnocts | Cebectonmocts, | YenoBHo-uucThlii | PenrabensHocTh
pyb/ra noxon, pyo/ra npoayKIuu, % pyo/ra noxof, pyo/ra npoxyKuuu, %
Mugan-Arpo 305744 398596 130,4 307746 412974 134,2
DkcTpacon 299494 450206 150,3 298534 461366 154,5
Lupkon 287494 631226 219,6 288814 1632336 2189
ggf;a 283694 666826 235,1 283724 715096 252,0
®uToCHOpUH 296827 460073 155,0 294827 471253 159,8
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BTOPYIO — OT NPHUMEHEHUS PEeryiasiTOpoB pocTa
(Tabm. 6).

Ha OmoxuMuueckuil cocras ILIOIOB HAuMOO-
Jiee CYIECTBEHHOE BIMSIHUE OKa3bIBAJIU YCIOBUS
roma. MakcuMalbHBIE TTOKa3aTeld 10 KpaxMa-
ny — 110 18 % u cyxomy BeriecTBy — 110 28% ObLTn
ormedeHsl B 2019 1. B BapuaHTax ¢ npeamnocagod-
HOM 00paboTKOM KIyOHEMH, 4eMy CIocoOCTBOBa-
na OaronpusiTHas yMEPEHHO BIIa)KHas MOroja.
MuHIMaTbHBIE TTOKA3aTEIN! 110 TAHHBIM MapamMe-
Tpam ObuTH oTMedeHbl B 2018 1., koraa Hakoruie-
HUE Kpaxmalia enBa gocturaio 14%, 9ro B KoM-
IJIEKCE ¢ HU3KOW YPOKAMHOCTHIO CYyIIECTBEHHO
CHHKAJIO €ro BajioBoM cbop ¢ 1 ra.

[TpuMeHeHne OpraHOMHHEPATBHBIX PeryJis-
TOPOB POCTa CYIIECTBEHHOTO BIIMSHUS Ha Kaue-
CTBEHHBIC TOKa3arenu Kaproders He OKa3bIBa-
JI0, pa3HMIIA IO BapuaHTaM COCTaBjsuia He 00-
nee 1%.

B menom, ecinm TOBOPUTH O Ka9eCTBEHHBIX
MOKa3aTessax OMOXMMHUYECKOTO COCTaBa KIIyOHEH
KapTrodensi, Hellb3s He YIOMSHYTh O MacCOBOM
cbope kpaxmana ¢ 1 ra. B nHammux wuccienona-
HUSX JaHHBIA TOKa3aTelbh 3aBUCENl HE CTOJb-
KO OT TPOIEHTHOTO COAEP)KaHUS Kpaxmala
B TUIOJIaX, CKOJBKO OT YPOXKAWHOCTH KYJIBTYPBI
B nenoM. Tak, HanOosiee BBHICOKHE MOKAa3aTeian
cbopa kpaxmana ¢ 1 ra oTMeueHbl B BapHaHTax
C TIPUMEHEHHEM TIpemnapara DNHH-DKCTpa —
ot 5,3 na 5,6 1/ra. Ilpu 3TOM BapuaHThI C MpU-
MeHeHneM [lupkoHa HE3HAYMTEIHHO YCTYyIIa-
10T €My, B cpefiHeM olecrneunB cOOp Kpaxmaia
1o 5-5,4 1/ra.

[Ipumenenue  mpenapaTtoB  DKCTPAcoOl,
MuBan Arpo nu @UTOCIOPUH TaKKE OKa3bIBAJIO
MOJIOKUTENIbHBIN 3PPEeKT 1 00yCIOBUIO JOCTO-
BEpPHYIO MpuOaBKy MO ypokalHOCTH U cOopy
Kpaxmalia.

Jnst pacuera skoHOMUYECKOH 3¢ (EeKTUBHO-
CTH TpenaparoB UCMOIb30BaIaCh CPEIHEPHIHOY-
Has 1ieHa kaprodens — 30 pyO/kr.

Haunbonee »sddextuBHBIME  perymnsiTopa-
MU pocTa KapTrodens sBISIOTCA ONHUH-DJKCTpa

n [{upkoH, Tak Kak IpU MEHbLIEH IO CpaBHE-
HUIO C JIPYTUMH PETYJISITOpaMu ce0ecTOUMO-
CTH 00EeCHeunBalOT HauOONbIIYIO YPOXKAHHOCTD
(tabmn. 7). Ilpu >TOM HAUOONBIIUN DKOHOMHUYE-
CKUU 2QPEeKT TOoCTUraeTcsi B Ciaydyae OMNPbICKHU-
BaHUs pacTeHHH (YpOBEHb peHTa0eIbHOCTH IPO-
nykiuu — 252 %). Haumenee 3¢ ekTuBHBIM npe-
naparoM siBisiercss MuBan-Arpo, KOTopblii o0e-
crieunBaeT ypoBeHb peHTabenbHocTu 130,4%.

BbIBO/IbI

1. [IpumeHeHre opraHOMUHEPATBLHBIX PEry-
JSTOPOB POCTa MOJOXKUTEIHHO BIUAET HA POCT
U pa3BUTHE PACTEHUH KapTodens, CTUMYIUPYET
MPUPOCT BETeTaTUBHOI MacChl, 3aKIaJKy TeHe-
pPaTUBHBIX OPraHOB U MPU 3TOM COKpalllaeT me-
pHO BereTaly B CpeIHEM Ha 3—5 JTHeil.

2. Perynstopbl pocra OnuH-JKCTpa
u L{upkoH 3a CU4€T pOCTOCTUMYIHPYIOIIETO JIeH-
CTBUSl OKa3bIBAIOT TIOJOXKHUTEIHHOE BIHSHHE
Ha (UTOCAHUTAPHOE COCTOSIHME TOCAI0K, TEM
caMbIM CO03/1aBasi cAepKuBarouuii 3¢dexr B or-
HOILIEHUU pacrpocTpaHeHus Oone3Heil. B nan-
HBIX BapUaHTaxX pacnpocTpaHeHue Ooye3Hen
HIKke B 1,52 pasza o OTHOLIEHUIO K KOHTPOIIIO.

3. [IpumeHeHue peryasTopoB pocTa MOJ0-
JKUTEIIbHO BIMSET Ha (GOPMUPOBAHUE YPOXKANHO-
CTH KapTodes, a clieIoBaTeNIbHO, U €€ TpuOaBKH
0 OTHOIIEHUIO K KOHTpout0. Hanbomnee Bricokue
MoKa3aTelu Mo yPOXKaHOCTH IOJTy4Y€HbI B Bapu-
aHTax ¢ MPUMEHEHHEM Tpenapara IMUH-IKCTpa
1o 35,8 1/ra, 4TO B UTOTE COCTABWIIO MPUOABKY
ypokaiiHocTH 8,3 T/ra.

4. HanbGonee skoHOMHYECKH 3(PPEKTUBHBI-
MU PEryJIsTOpaMH pocTa KapTodelns SBISIOTCS
OnuH-OkcTpa U L{UpkoH, Tak Kak NMpPU MEHb-
HIei M0 CPaBHEHHUIO C APYTUMHU PETYISATOpPaMHU
cebecTouMOoCTH 00eCleunBaT HauOONIbIIYIO
ypokaiiHOCTh. [Ipu 3TOM HambONBUINK SKOHO-
MudecKkuit 3pGeKT JoCTUraeTcs B Cirydyae Onpbl-
CKHMBaHHUS pacTeHU# (ypOBEHb PEHTAOETHLHOCTH
npoaykuuu — 252%).
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BJIUSHUE IPUEMOB 3AIIUTHI PACTEHUH HA 3ACOPEHHOCTH
U YPOKAHHOCTH CEMSIH COPTOB KJIEBEPA JIYTOBOT'O B YCJIOBUAX
IMPUMOPCKOI'O KPASA

0.M. Ckano3y0, KaHIUAAT CETHCKOXO3I1CTBEHHBIX HAYK Kniouesvie cnosa: xjieBep Jyro-

DenepaJibHbIi HAYYHBII HEHTP arpoOMOTEeXHOJIOr Uil BOii, 3aCOPEHHOCTD, repOHIHUIbI,
Jaabnero Bocroka um. A.K. Yaiiku, Yccypniick, Poccus YPOKAalHOCTHL CEMSAH, Ka4eCTBO
E-mail: olga.skalozub@mail.ru CeMSH

Pedepar. B noneeom kopmonpouszeoocmee ucnonwvzyromces
6 DONbUUHCMEE CYYaes MAl0npoOyKMUGHbvle CMApo803-
pacmuvle mpagocmou. OOHOU U3 RPUYUH IMO20 AGNAEMCA HUZKAA 00ECnEeYeHHOCMb CeMeHaMu
mpas. Tak, 3a nocreonue 20 n1em npou3e00cmeo ceman Kiegepa jiy208020 cokpamuiocs 6 3,4 pasa.
Ilepeocmenennoe 3nauenue 00AHCHO NPUOABAMBCA CEMEHOB00CMEY D0D0BBIX U006 MPas (6 mom
yucie u Kiuegepa 1y2068020). bonvwasn 3acopennocme naxommuozo cnoa noygvl cemeHamu u 3a-
Yamkamu 0OHOJIEMHUX U MHOZONEMHUX COPHAKOG noumu Ha eceil nawine ¢ Ilpumopckom Kpae
AGNACMCA GANCHEUUIUM PAKMOPOM CHUINCEHUSA YPOdcan eo30envleaemulx Kynomyp. Pazpabomka
Ippekmusnvix npuemos, odecneyugarOWUX OUUUICHUE NOIEH OM COPHBIX PACMEHUIl, — 00HO
U3 3HAYUMDBIX 36€HbEE MEXHO02UU YEETUYUEHUS YPOIHCATHOCHU KOPMOBbIX Kyabmyp. Llens uccne-
006aHUIL — YCIMAHOGUMb GJIUAHUE AZPOMEXHUYECKUX NPUEMOB 6030€/IbI8AHUSA U CPEOCE 3auiUnbl
HA YPOIHCaAliHOCMb CEMAH K1eepa j1y208020 6 NPUPOOHO-Kaumamuueckux ycaogusax IlIpumopckozo
kpaa. Kneeep asnaemca Kynomypoil, yyecmeumenvHoil K 2epouyuoam, ¢ 02panuyeHHbvlM nepu-
000M ux npumenenus. Mesxcoypaonvie 00padomKku nPoBOOUIUCH 00 CMBIKAHUA PAOKO8, 4 XU-
Muyeckaa odpabomka — 00 ¢hazvl Hauana OymonuzaUUU 01 COXPAHEHUA OUKUX Onbvlaumeneil
u nuen. Ouenuesanuce copma Ozonex, CuoHHUHUK-10 u paiionuposannwiit — Komanoop. Ilonyuenoi
OnvlMHbBle OAHHbBIE O 8030€UCMEUU AZPOMEXHUYECKUX NPUEMOE 6030€/1bl6AHUA Klegepa J1y2060-
20 U CnOCOD08 3auiumol pacmeHuil Ha 3ACOPEHHOCHb €20 NOCE608 U YPOoICaliHble Kayecmea ce-
man 6 ycnosuax Ilpumopckozo kpasa. Hcnonv3oeanue zepouyudos na grone mexncoypaonoi 0o-
PAdOmMKuU Ha 6MOPOIl 200 HCUZHU K1e6epa CnocoOCmE08a0 CHUNCEHUIO 3ACOPEHHOCIMU NOCEB08
om 58,3 00 70% u nosvtuienuto ypoxrcaiinocmu cemau ¢ 1,1-1,3 paza é 3agucumocmu om copma.

EFFECT OF CROP PROTECTION MEASURES ON WEED IN-
FESTATION AND SEED YIELD OF MEADOW CLOVER VARIE-
TIES UNDER PRIMORSKIY REGION CONDITIONS

0.M. Skalozub, PhD in Agricultural Sciences, Associate Professor

Federal Scientific Center for Agrobiotechnology of the Far East named after A.K. Chaika,
Ussuriysk, Russia

Key words: meadow clover, weediness, herbicides, seed yield, seed quality.

Abstract: In the field of fodder production, in most cases, low-yielding, old-age grass stands are used.
One of the reasons for this is the low availability of grass seeds. For example, over the past 20 years,
the production of grass-clover seeds has reduced by 3.4 times. Therefore, priority should be given
to the seed production of leguminous grasses (including meadow clover). A large infestation of the
arable soil layer with seeds and buds of annual and perennial weeds in almost all arable land in the
Primorskiy Region is the most critical factor in reducing the yield of cultivated crops. The develop-
ment of practical techniques for clearing fields of weeds is one of the vital links in the technology of in-

«Bectnuxk HI'AY» — 2(59)/2021 73



ArPOHOMMUA

creasing the output of fodder crops. The research aims to establish the effect of agronomic practices
of cultivation and means of protection on the seed yield of meadow clover in the natural and climatic
conditions of the Primorskiy Region. Clover is a crop sensitive to herbicides, with a limited period
of their application. Therefore, inter-row treatments were carried out before the rows were closed,
and chemical treatments were applied before the budding phase to preserve wild pollinators and
bees. The varieties Ogonek, SibNIIK-10 and regionalised Kommandor were evaluated. Experimental
data on the impact of agronomic practices of meadow clover cultivation and plant protection methods
on the weediness of its crops and the yield quality of seeds under the conditions of the Primorskiy
region were obtained. The use of herbicides against the background of inter-row treatment during the
second year of clover planting helped reduce the weed infestation from 58.3 to 70% and increase the
seed yield by 1.1-1.3 times depending on the variety.

D¢ dexTHBHOCTH KOPMOIIPOU3BOJCTBA B 3HA-
YUTENHLHOUN Mepe ONpeesieTCs] COCTOSIHUEM Tpa-
BOCEsIHUS Ha MOJEBBIX 3eMIIsIX. B moneBom kop-
MOTPOHU3BOJICTBE HCIIOIB3YIOTCS B OOJBIITHHCTBE
CIIy4aeB MaJIOTIPOJYKTHBHBIE CTapOBO3PACTHBIC
TpaBocTor. OAHON M3 MPUYMH ITOTO SIBISAETCS
HU3Kas 00eCIeYeHHOCTh ceMeHaMu TpaB. Tak,
3a mocnennue 20 JeT MpOU3BOJACTBO CEMSH 00-
OOBBIX BHJIOB COKPATUJIOCH B 2,8, pa3a, a KJieBe-
pa myroBoro — B 3,4 paza [1]. B cBs3u ¢ atum
MEepPBOOYEPEIHOE 3HAYCHHUE JOJIKHO MPUIABATh-
Csl CEMEHOBOJICTBY 00OOBBIX BHIOB TpaB (B TOM
YuCjie M KJeBepa JYroBOro), KOTOPbIE HMEIOT
(dbyHIaMeHTaIbHOE 3HAYCHHE ISl YCTOMYHUBOTO
Pa3BUTHUS MOJIEBOTO U JTyTONacTOUIITHOTO KOPMO-
npou3BoAcTBa. boOOBBIE TpaBbl CIIOCOOHBI TO-
BBICUTH MPOAYKTUBHOCTh KOPMOBBIX (DUTOIIEHO-
30B, 00€CreYnTh KOpMa MOTHOIIEHHBIM OEIIKOM,
yAYYIIUTh MOYBEHHOE IUIOJOPOIUE, MPU ITOM
OCTaBasiCh HAWIYYIIMMH MPEIIIeCTBEHHUKAMHU
JUISl 36pHOBBIX U IPYTUX KyJIbTYp [2, 3].

OcHOBHasi NpUYMHA  CHI)KEHUS  YpO-
Kasi OOJIBIIMHCTBA BO3CIIBIBAEMBIX KYJIBTYP
B [IpuMopckoM Kpae — 3TO 3aCOPEHHOCTD Max0T-
HOTO CJIOSI TIOYBBI CEMEHAMU M 3a4aTKaMu OJIHO-
JIETHUX U MHOTOJICTHUX COPHSIKOB [4].

OneHka 3acCOpPEHHOCTH IIOCEBOB MHOTO-
JETHUX Tpas, IpoBeacHHas Poccuiickum
CENbCKOXO3SIICTBEHHBIM 1IeHTpoM B 2017 L
B JlampHEBOCTOUHOM (eaepaIbHOM OKpYyTe
Ha momanu 48,56 Teic. ra, MOKasajia, 4To 3a-
COpeHHas miomaap cocraBwia 17,71 Teic. ra.
B Ilpumopckom Kpae U3 COPHSIKOB OTMEUAJHCh
SIPOBBIC PaHHKE — 3 IT/M?%, 3eMepbl — 2, 3UMYFO-
e — 0,6, CTep>KHEKOPHEBBIE — 5, KOPHEOTIPhI-

CKOBBIE — 3, MOYKOBAaTOKOpHEBbIE — 1,4, KiTyOHe-
BbIc — 1,3 mt/m? [5].

B IIpumopckoMm Kpae COpHBIE PacTeHUS Ce-
MelcTBa MATIIMKOBBIX (371aKkoB) (Poaceae Barnh
(Gramineae Less.)) — oqHH U3 JTUACPOB IO Ya-
crore BcTpedaemocTH. OlleHKa, TMPOBEAEHHAS
coTpyaHukamu J[aJbHEBOCTOYHOTO HAyYHO-HC-
CJIEIOBATEIbCKOIO MHCTUTYTA 3alIUThI PACTCHHM
B 2006-2014 rr., mokasana, yTo HamOoJee pac-
MPOCTPaHEHHBIM COPHBIM 3JIAaKOBBIM BHJIOM SIB-
JIIeTCS €KOBHUK OOBIKHOBEHHBIN (Echinochloa
crus-galli (L.) Beauv.), oOHapy»eHHBbIIH Ha 73—
100% oOcnieqoBaHHBIX TLIOMAEH [6].

Bor mnouemy paspabotka 3(h(HeKTUBHBIX
CII0Cc000B, 00ECIIEYNBAIOIINX OYHUILNEHUE IT0TIEH
OT COPHSIKOB, SIBJISIETCSI BaXXHBIM 3BE€HOM TE€XHO-
JIOTUU TIO YBEIMYECHUS YPOKANHOCTH KOPMOBBIX
KyneTyp [7, 8].

Hcnonp3oBanue repOUINMIOB HA CETOIHSIII-
HUW JIeHb SIBJSIETCSI OCHOBOM B O0OpnOe ¢ cop-
HikamMu. OpHako 3(pPEeKTUBHOCTh TEPOUIUIOB
OTpeeNsieTcss KIMMATUYECKUMHU  YCIOBHUSIMHU
B MEPHOJA UX TPUMEHEHUs (COOTBETCTBYIOIINM
TEMIIEPATYPHBIM PEKUMOM, NEHUIIUTOM BIATH
B TIOYBE HJIM HA00OPOT, Ype3MEPHBIM BhIMA/ICHU-
€M OCaJIKOB BO BpPEeMs MPOBEAEHUS XUMUYECKOU
npononku). [loaTomy mnoBbllIEHHE YCTONYMBO-
CTH c1I0c000B OOPBOBI C COPHIKAMH U (POPMUPO-
BaHHE MAaKCHMAJIbHON YPOXXaHHOCTH BO3/IEJIbIBA-
€MBIX KYJbTYP BO3MOXKHO JIUIIb TIPU COUYETAHUH
NPUMEHEHUs TepOULUIOB CO CBOEBPEMEHHBIM
Y Ka4YeCTBEHHBIM IIPOBEIEHUEM KOMILIEKCA arpo-
TEXHUYECKUX MEepONpusaThii [9].

KneBep — 4yBcTBHUTENbHAs K MECTUIUAAM
KyJIbTypa C OTpaHUYCHHBIM MEPHOAOM BO3MOK-
HOro ux wucnonb3zoBanus [10]. Jlns coxpane-

74

«Bectauk HI'AY» — 2(59)/2021



ArPOHOMMUA

HUSl JUKUX OMNBUIUTENEH W MYesl XUMHYECKHe
00pabOTKH KenareabHO MPOBOAUTH 10 (ha3sl
Havasa OyrtoHum3amuu. ComacHO  JaHHBIM
C.A. besykaposoii [11], mpu oTcyTcTBHM ONBLIN-
Teslel IBETKH KieBepa obpasyror u3 100 uBert-
KOB B royiopke 1,8—4% cemsH.

VY4eT 3acOpeHHOCTH OCEBOB CEIbCKOXO035IH-
CTBEHHBIX KYJIBTYp M CBSI3aHHBIE C 3TUM 0OcIe-
JIOBaHHUS SIBJISIIOTCS OCHOBOW JUIsl OCYIECTBIIE-
HUSl KaK arpoOTEeXHUYECKHUX, TaK U XUMHUYECKHUX
3aLIUTHBIX MEPOIPUATHUIH, TapaHTUPYIOIIUX Obl-
CTpoO€ ouMilieHue nosei [12].

HayuyHass HOBU3Ha HCCIIEOBAaHUN COCTOUT
B KOMIUIEKCHOM W3YyYE€HHUU arpoTEXHUYECKUX
MIPUEMOB U CPEJACTB 3aIIUThl PACTEHUI KJEBe-
pa JIyroBoro sl MOJY4Y€HUS BBICOKHX ypOXKa-
€B CEMsH C BBICOKMMHU IIOCEBHBIMH KaueCTBaMHU
copra Komannop (cranmapt) u coptoB Oronek
u CubHUUK-10, BeigenuBmuxcs B arpo3KoIio-
TMYECKOM HCIBITAHUU, U COXPAaHEHUS HX LEH-
HBIX XO3AWCTBEHHO-OMOJIOTMYECKUX MTPU3HAKOB.

[lenp wuccienoBaHUN — YCTaHOBHUTH BIIUS-
HUE arpOTEeXHUYECKUX MPUEMOB BO3ZEJIbIBAHMS
U CPEJICTB 3allUThl Ha YPO)KaHOCTh CEMSH KJie-
BEpa JIyTOBOTO B NMPUPOJHO-KIUMATUYECKUX YC-
noBusax [Ipumopckoro kpas.

OBBEKTbBI U METO/JbI
NCCIIEAOBAHUH

Uccnenosanuss mnposomwincs B DPI'BHY
«®DHI] arpoomorexnonoruii Jamsuero Boctoka
uM. A.K. Yaiilkn» Ha IOJIAX CEJIEKIIMOHHOIO Cce-
BOOOOpOTa OTZENa KOPMOIPOU3BoACTBA. Penbed
OTIBITHBIX YYaCTKOB — paBHUHHBIN. [louBa — ny-
roBo-Oypasi oTOelieHHast TSKEJIOTo TpaHyloMe-
Tpudeckoro cocrtara. ConmepxaHue rymyca —
3,54-5,24%, pH_, 4,3-5,67, conepxanue
HUTpaTHOTO a30Ta — 8§1-97,4 Mr/Kr OYBHI, TIOJT-
BrokHOTO (hochopa — 30—65, 0OMEHHOTO KaIus —
124—169 MI/KT TTOYBEI.

3akiajika OMBITOB M CTaTHCTUYECKas oOpa-
00TKa PKCIIEPUMEHTANBHBIX JaHHBIX C UCIOJb-
30BaHMEM METOJa JUCIEPCUOHHOIO aHallu3a
MIPOBOJMIINCH COTIIACHO «MeToaHKe TOJIEBOTO
onbiTay b.A. JlocnexoBa (1985), y4ersl u Ha-
OmofeHusT — Mo MeToauKe TOCyIapCTBEHHOTO
COPTOMCTIBITAHMS CETBCKOXO3SICTBEHHBIX KYilh-

Typ (1989), MeTonuueckum ykazaHHUsIM IO TIPO-
M3BOJICTBY JIUTHBIX CEMSTH MHOTOJIETHUX 0000-
BbIX U 351ak0oBBIX TpaB (1978), Meroanueckum
YKa3aHUSAM [0 NPOBEIEHUIO IOJIEBBIX OIIBITOB
C KOpMOBBIMU KynbTypamu (1997), onpenenenue
KauecTBa CeMsH — 10 Meroauke «CemeHa celb-
CKOXO3SIMCTBEHHBIX pacTeHUil. MeToasl onpene-
neHus kagectBa» (1991).

N3yvamuce cnemyromnme copra: OroHek,
Cu6HNUK-10 u paitonnpoBanubiii — Komanaop
(paxTop A), crtocoOBI 3aLUTHI PACTEHUI BKIIO-
yanu nBa BapuaHTta (paxrop b): mepBbiii BapraHT
— MEXIypsiaHas 00padoTka (KOHTPOIb), BTOPOH
BapUaHT — MEeXAypsiIHas 00paboTKa ILUIIOC rep-
OUIU/IBL.

IToceB kieBepa JyroBoro — 06eCroKpOBHBIN
¢ Mexaypsabsimu 45 cM. Hopma BbiceBa — 6 Kr/ra
(mpu 100%-1# Bcxoxkectn). [momaap mocera mnosx
onslToM — 0,45 ra, miomans AeIIHKd — 550 M2,
ydYeTHas IUIOIIAAb JEJISHKH — 32 M?, MOBTOp-
HOCTb — TPEXKpaTHasl.

Ha mnoceBax kieBepa BTOPOro roja >KU3HH
Ha (OoHE MEXAYypAaHOH 00pabOTKM MPOBOIU-
Jach JIByKpaTHas XMMMYEcKas IpoIoyika (Ipo-
TUB JIBYIOJBHBIX U OJHOJOJNBHBIX COPHSKOB).
Ha nocesax B 2019 r. npumeHsun npu nepBoi
ob6pabotke repounma Kopcap (1,5 n/ra) mporus
JIBY/IOJIbHBIX COPHSIKOB, IIPH BTOpoi — Dro3uiiaj
®opre (1,5 n/ra). B ycnosusx 2020 r. mpoBenn
OJTHY MEXIYpsAHYyI0 00paboTKy U OfHy 0Opa-
6otky repounmaom Arpurokc (0,8 n/ra) mpotus
JIBYZ10JIbHBIX cOpHSAKOB [ 13]. [IpoBenenue Bropoit
MEXIYPSIHOM 00paboTKH OBLIO HEBO3MOXKHO
n3-32 OOJBIIOr0 KOJIMYECTBA OCAJKOB (OOMbIIIE
Ha 130%, yem cpemqHEMHOTOJEeTHHE 3HAYCHUs),
BBIMABIIUX B HIOHE. [epOUIMABI IPOTHUB 3JaKO-
BBIX COPHSIKOB HE BHOCHIIH, T.K. COpTa KiieBepa
JYTOBOTO JOCTUIIH (pa3bl Hayaa IBETEHUs, KOT-
J1a repOnLUbl TPUMEHSTH HEb34.

Mexnypsnnsie 00padotku (hoH) npoBoOAU-
JU 10 CMBIKaHMs PSAKOB JJIsl co3qaHus Onaro-
IPUSTHOTO BO3IYIIHOTO U MHUIIEBOIO PEKUMOB,
a TepOUIMIBl UCTIONB30BAMH 10 (Da3pl Hauvama
OyTOHU3AIUH.

VY6opka Ha ceMeHa MPOBOAMIACH Pa3/elib-
HBIM crocobom mpu nodypenun 80% roaoBOK
KJIeBepa JIyTOBOTO.
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VY4eTrbl COPHSAKOB MPOBOAWIUCH MOCIIE MOSB-
JIEHUS TIOJTHBIX BCXOZOB KJIEBEpa, Jajiee — 10 |
MOCJie TMPOBEACHUS MEXaHMYECKUX 00padoTOK
U TPUMEHEHUS XUMHUYECKUX CPEICTB 3allUTHI
pacrenuii [ 14].

CnoxuBIvecss KIMMAaTUYECKUE YCIOBHS
II03BOJJINIIN I/13y‘—II/ITI) peaKumo Ky.]'II)TypI)I Ha TC
WIM WHBIE arpOTEXHUYECKHE MPHUEMBI, a TaKkKe
OLICHUTHL OHOJIOTHYECKHE OCOOCHHOCTH KJIEBE-
pa JYroBOTO MpH BO3/AETBIBAHUU B YCIOBHUSX
[Ipumopckoro kpas.

PE3YJIBTATHI HCCJIEJIOBAHUM
N UX OBCYXKXIEHHUE

[Toronnbie ycCioOBHsSI BEreTalMOHHBIX IIe-
puonoB 2019-2020 rr. xapakTepu30BaIUCh CYy-
LIECTBEHHBIMU PA3IMUUSIMHU B PaCIpEACIICHUN
0CaJIKOB U TemIieparypHoMm pexkume. [1o nanusiM
arpomereocTtaHunun « TUMUPA3EBCKUID», Hada-
J10 BeretainoHHoro nepuona B 2019 u 2020 rr.
npunuiock Ha 16 ampens. TemneparypHblid pe-
KUM OBLT OJIaronpusiTeH JJI POCTa U Pa3BUTHUS
kieBepa. Cymma MOJOKUTEIBHBIX TeMIEparyp
Boime 10°C 3a Beretannonusii nepuoa B 2019 1.
cocraBmina 2746°C, B 2020 1. — 2684°C (pucy-
HOK).

OcanaxoB 3a 3tor nepuo B 2019 r. Bbima-
10472,820201.—590,5 Mmm. 'unporepmuueckuii
K03 (HUIMEHT BETeTAIMOHHBIX TIEPHUOIOB B TOJIBI
uccnenoanuii (I'TK) pasen 1,72 u 2,2 coot-
BETCTBEHHO. TemmepaTypa BO3ayXa C arpess
110 CEHTSAOPh B OBl UCCIIEIOBAaHUN Obla BBILIE
(na 0,3-2,4°C) 1160 HA OTHOM YPOBHE CO Cpejl-
HUMU MHOTOJIETHUMH 3HAYECHUSMU.

Pacnpenenenne ke BBIMABIIMX OCAJIKOB
ObUIO HepaBHOMEpHBIM. Haumbonbiiee komuue-
CTBO 0CAaJIKOB BbINajo B aBrycre 2019 r. — 6omnbire
B 1,9 pa3a u utone 2020 . — Gombe B 2,3 pasa,
YeM CpeJIHHE MHOTOJIETHUE 3HAYCHMUS.

Hauano Bereraruu kjieBepa 1yroBoro BTopo-
ro rofa xxu3Hu coproB Komanmop u Oronex 06110
ormedeHo B 2019 1. 26 anpens, B 2020 1. 17 anpe-
151, a copra CubHMHMK-10 — 30 u 24 anpens co-
OTBETCTBEHHO. B moceBax kieBepa IJIyroBOro
BTOPOIO ToJia ’KU3HU BCTPEUAIHUCh CIEIYIOLIHNE
COpHSIKU: pOMalllKa Heraxyyasi, Topulia rnoJyiepas,
CMOJIEBKA OOBIKHOBEHHAs!, TOPEll IaBETUCTHBIMH,
a TaK)Ke €XOBHHUK OOBIKHOBEHHBIH, JTMCOXBOCT
JIyTOBOM, IIBIPEH MOJI3YYUH, OCOT JKEITBIN, IOJ0-
POXKHUK OobIIoN [15].

[TepByio MexaypsiHyI0 00pabOTKy OCEBOB
KJIEBE€pa BTOPOTo roja *u3Hu nposenu B 2019 .
26 mas, B 2020 . — 6 mMasi. Y4eT COpHSKOB B IO-
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Tabnuya 1

KonuuecTBO 1 Macca COPHAKOB B OCEBAaX COPTOB KJIeBePa JIyTOBOT0 BTOPOro rojaa ;ku3nm, 2019—-2020 rr.
Number and weight of weeds in second-year meadow clover cultivars, 2019—-2020

c 6 c OpnHonetHue MHoroneTHHe Beero
10c00 3aIUThI POK IIPOBEICHHUSI COPHSKIL COPHSKIL
(dpaxrop B) ydeTa COpHSIKOB Copr ((axrop A) P P
IIT. r IIT. r IIT. r
2019 2.
Komannop 49 77 12 85 61 162
Jlo 06paboTku Cu6HUUMK-10 63 50 19 180 82 239
Mexcnypanmas OroHek 50 79 28 230 78 309
00paboTka (KoH-
TPOJIb) Komannop 39 98 10 150 49 248
Y6opka Ha cemeHa Cu6HUHMK-10 50 90 15 180 65 270
Oronek 37 72 25 190 62 262
Komanmop 1 3 4 18 5 21
Hoene obpabotkit I chymmc 1o 5 16 5 21 10 37
MIPOTHUB JIBYAOJIBHBIX
Oronek 4 17 5 22 9 39
MeskaypsmHas 5 Komanmop 53 349 4 81 57 430
ITepen BTOpOIi 00-
obpabotka + rep- . CubHUUMK-10 62 410 5 90 67 500
6 paboTKOA
HLIHZLBI Oronex 60 355 5 95 65 450
Tocre 06paboTKH Komanmop 15 75 3 75 18 150
MIPOTHB 37IaKOBBIX Cu6HMUMK-10 6 45 4 78 10 123
(ybopka Ha cemena) Oronex 23 4 76 9 99
2020 e.
Komannop 74 555 10 121 84 676
Jlo 06paboTku Cu6HUUMK-10 76 611 12 135 88 746
Mesxcnypannas Oronex 62 | 140 | 10 95 72 | 235
o0paboTKa (KOH-
TpOsB) Komannop 12 145 8 175 20 320
Y6opka Ha ceMeHa Cu6HUUK-10 15 190 9 210 24 400
OroHek 14 50 6 110 20 160
MesxnypsiiHas [Tocne 0OpaboTkn Komannop 60 2 45 8 105
oOpabotka + rep- | mporus aBynonsHbx | CnOHUMK-10 82 3 58 10 140
OULUIBI (ybopka Ha ceMeHa) Oronex 45 7 35 6 0

ceBax KJieBepa JIyTOBOTO IO COpTaM B JIAHHOM
BapHaHTEe MIPOBEJH Mepesl yOOpKoil Ha ceMeHa.

Mexnypsannas 06paboTka CHU3MIIA 3aCOPEH-
HOCTb ITOCEBOB KJIEBEPA JIyTOBOTO OJHOJICTHUMU
¥ MHOTOJICTHUMH COPHSIKAMH B TIOCEBaX COPTOB
Komannmop B 2019 1. Ha 20,4 u 16,7, 8 2020 1. —
Ha 84 u 20%; CuoHNHK-10 — Ha 20,6 u 21; 80
u 25; Oronek — Ha 26 u 11; u 77 u 40% coot-
BETCTBCHHO.

[TepByto 00pabOTKy MOCEBOB KJieBepa Tep-
OWIMIOM MPOTUB JIBYAOTBHBIX COPHIKOB MPOBE-
au 21 mas B 2019 . m 29 mas B 2020 1.

B 2019 r. mpu nepBoii 00paboTke HPOTHUB
JBYIOJIBHBIX COPHSKOB NPUMEHSUITH TEepOUIU

Kopcap. IIpu Bropoii 06paboTke, MPOTHUB 371aKO-
BBIX COPHSIKOB (€KOBHUK OOBIKHOBEHHBIW, ITbI-
peil mon3yuunit, TMCOXBOCT TYTOBOK ), MPUMEHSITH
repounnn @ro3unang @opre (19 urons 2019 r.).
JIBykpaTHOE€ TpUMEHEHHE TepOUIUI0B B YC-
noBusix 2019 1. MO3BOJMIIO CHU3UTH 3aCOPEH-
HOCTHh B 0011eM (OTHOJIETHUMH M MHOTOJICTHH-
MU copHsikamu) y copta Komanmop mo 63,3%,
y CuoHMUK-10 — 84,6 u y copra Oronek —
10 85,5% B cpaBHeHnu ¢ koHTposieM. B 2020 r.
MPOTUB JIBYJIOJIbHBIX COPHSKOB TPUMEHSIIN
repOuIa ATPUTOKC, MMPOTUB 3JAKOBBIX COPHSI-
KOB TepOuIIM] BHECTH HU3-32 OOWIUS OCAIKOB
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Tabnuya 2

YpoxailHOCTB U NOCEBHbIE KayecTBa ceMsH (0e3 ckapu(UKalLUKM) COPTOB KJieBepa JIyroBOro B 3aBUCMMOCTH OT
crnoco0a 3amuThl pactennii, 2019—2020 rr.
Yield and seed quality (without scarification) of meadow clover cultivars depending on the method of plant
protection, 2019—-2020

Crioco0 3anuThl VYpoxaitnocts | Bricora Tpa- Macca 1000 | Dueprus npo- JlaGopa-
N Ton TOpHAas BCXO-
pacTeHui CEeMsIH, Kr/Ta BOCTOSI, CM CeMSIH, T pacranus, % 0
KeCThb, %
Komanoop
MesxnypsaHas 2019 172,4 55 1,74 19 26
o0OpaboTka (KoH-
TPOIIB) 2020 182,0 55 1,60 18 34
MexaypsiiHas 2019 189,6 52 1,88 43 44
obOpaboTtka + rep-
G 2020 230,0 1,68 33 40
CubHHUUK-10
MexnypsaaHas 2019 160,2 50 1,48 30 36
obOpaboTka (KOH-
TpOTH) 2020 130,0 60 1,60 34 46
Mexnypsanas 2019 192,8 55 1,74 16 17
obpabotka + rep-
B 2020 147,0 60 1,80 34 50
Ozonex
MesxnypsHas 2019 92,5 45 1,36 40 45
o0OpaboTka (KoH-
TPOIB) 2020 125,0 56 1,90 28 45
MexaypsiaHast 2019 124.8 57 1,96 34 40
00paboTka + rep-
. 2020 155,0 58 2,00 30 43
2019 1,8 - 0,04 - -
HCP, oOumii
2020 1,2 - 0,05 - -
HCP, dakrop A 2019 1,3 - 0,03 - -
(copr) 2020 0,9 - 0,04 - -
HCP, dakrop b 2019 1,0 - 0,02 - -
(06pabotka) 2020 0,7 - 0,03 - -

HE YCIIeNH, T.K. COpTa KJeBepa JIyroBOro JOCTHUT-
nu ¢da3el Havana 1BeTeHus (Taom. 1).

OpHokpaTHOE  NpUMEHEHHEe  TepOuLu-
Jla CHU3WIO OOIIyI0 3aCOPEHHOCTh IIOCEBOB
KjieBepa Jiyroporo copra Komannmop no 60%,
Cu6bHMUK-10 — no 58,3 u copra Oronek —
1o 70%.

MakcuMaiibHasi ypOxKalHOCTh CEMSIH y CO-
PTOB KJIeBepa JIyroBOro Obljia MOJy4yeHa IpU co-
BMECTHOM IIPOBEJCHUHN arpOTEeXHUYECKUX IMpH-
€MOB U CPEJICTB 3aIUTHI pacTeHUH (Tabm. 2).

[Ipy nuCnEepCMOHHOM aHAIM3€ YPOXKANHO-
CTH CeMsiH KJieBepa kpurepuid Gumepa daxrude-
ckuii B 2019 u 2020 rr. COOTBETCTBEHHO COCTA-

B F,=10056,8 u 18604,2; F =3438,1 u 9417,4,
F,,=118,6 n 758,6, uro Gonblie, 4eM TEOPETH-
YECKHIi, Ha YPOBHE BEPOATHOCTH P, a 3HaunT,
COPT U MPUMEHSIEMbIE MEphI OOPHOBI ¢ COPHSIKA-
MU JIOCTOBEPHO BIIUSAIOT HA YPOXKAHHOCTh CEMSIH
KJIeBepa JIyTrOBOTO.

B ronp! ucciaegoBanuii ypoxanHOCTh CEMSIH,
MOJIy4yeHHasi MpU COBMECTHOM HCIOJIb30BAHUU
arpoOTeXHUYECKUX NPUEMOB M CPEICTB 3allu-
Thl pacTeHuid, kojebanach y copra Komanmop
(cranmapt) or 189,6 mo 230 xr/ra, y copra
Cu6HUUK-10 — ot 192,8 mo 147, y copra
Oronek — ot 124,8 mo 155 xr/ra, 4to cyie-
CTBEHHO BBIIIIE KOHTPOJS (MEXAypsiaHas 00-
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paborka) — B 1,1-1,3 pa3za. PaifonupoBaHHBIi
copt Komanmop B ycmoBusax 2020 r. oGecrieqn
HauOOJBIIYI0 YPOXKaWHHOCTh CEMSIH IIPU BCEX Me-
pax 60prOBI ¢ copHsikamu. B yciosusix 2019 r.
y copra Cu6HMUMK-10 npu coBmecTHOM mpu-
MEHEHUH arpOTEXHUYECKUX IMPUEMOB U CPENICTB
3aIUTHl PACTCHUH YpPOXKAMHOCTh CEMSH ObLIa
BBINIE HA 3,2 KI/Ta B CPAaBHEHHUH CO CTAHJAPTOM.

VY Bcex HccnenyemMbix COPTOB B TOAbI UCCIIe-
JIOBaHUW TPU COBMECTHOM NPHUMEHEHUHU arpo-
TEXHUYECKHUX MPUEMOB U CPEACTB 3alIUThI pac-
tenui macca 1000 cemsn Owuta Beire Ha 0,08—
0,60 1, vem B KOHTpoJIEe (MEXIYpsIHAsS 00padOoT-
ka). B ycnoBusix 2019 r. y copra Komanmop mac-
ca 1000 cemsiH ObuIa CyIIECTBEHHO BBIIIE, YEM
y copra Cu6HNUK-10 mpu Bcex mepax 00pbObI
¢ copHskamu U y copra OroHek mpu npoBeze-
HUU MEeXAypsiiHoil oOpaboTku, — Ha 0,14-0,26
u 0,38 1 coorBercTBeHHO. OpHaKo y copra
OroHek npu NPUMEHEHNHU arpOTEXHUYECKUX Me-
PONPHUATHI U CPEIACTB 3aIUUTHl PACTEHUM Mac-
ca 1000 cemsiH npessimaet Ha 0,08 T crangapt-

Hb1i1 copt Komannop. [1o sHeprumn npopacranus
1 J1a0OpaTOPHOM BCXOXKECTH OBLUIA OTMEUYECHBI
BapbUPOBaHUS MMOKa3aTellel Kak 1Mo copTaM, Tak
Y TI0 CTI0OCO0aM 3aIIUuThl PACTCHHM.

BBIBO/IbI

1. YcTaHOBIEHO BJIMSHUE AarpoTeXHUYE-
CKUX MPUEMOB BO3/ICIIBIBAHUS KJI€BEpa JIyTOBOTO
1 crioco0O0B 3aIUTHI PACTCHHUI HAa 3aCOPEHHOCTh
€ro MOCEBOB U YpOXKaiiHbIe KaueCcTBa CEMSH B yC-
noBusix [Ipumopckoro kpas.

2. Ha BTOpOI1 TO/ XKM3HU KJIE€BEpa B 3aBUCH-
MOCTH OT 3aCOPEHHOCTH ITOCEBOB M YCIIOBUI Be-
TeTaIMOHHOTO TIEPHO/Ia BO3MOXKHO OJTHOKPATHOE
MpUMEHEeHUEe TepOounnuI0oB Ha (HOHE MEXIYPSa-
HOI 00pabOTKH, CIIOCOOCTBOBABIIIEE CHUKCHHUIO
3acopeHHoCcTH oT 58,3 10 70% B 3aBUCUMOCTH
OT copTa.

3. [I[puMeHeHrEe arpoTEXHHYECKUX MEpo-
MPUSATANH M CPEJCTB 3alUThl PACTEHUN IOBBI-
a0 YpOXKaiHOCTh CEeMSH KJieBepa JIyrOBOTO
B 1,1-1,3 pa3a B 3aBUCHMOCTH OT COpTA.
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HCXOJHBIN MATEPUAJI B CEJIEKIIMU SIPOBOM TBEPIOM IIIIEHUIILI
JIJIS1 YCJIOBUM 3ATIATHOM CUBUPH

B.C. KOcoB, kaHauaaT CeIbCKOX03IMCTBEHHBIX HAYK
M.H. KupbsikoBa, KaHIUAAT CEIHCKOXO3I1CTBEHHBIX HAYK Knroueevie coaa: TBepaas
ML.I. EB10KMMOB, JOKTOp CEIbCKOXO34MCTBEHHBIX HAYK

nmeHuna, kouiekuusa BUP,

Owmcknii arpapHbIii Hay9HbIH DeHTp, OMck, Pocens X0351/iCTBEHHO-IICHHbIE TPHU3HA-
E-mail: m_kiriakova@mail.ru KH, MPOAYKTHBHOCTbL, KAa4e€CTBO
3epHa

Pedepar. B ycnosuax 10dcnoii 1ecocmennoi  30Hbl
3anaonoii Cubupu uzyueno zenemuueckoe pazHooopasue
MUP0OGO20 2eHOPOHOA KONNEKUYUOHHBIX 00pa3yoe Dedepanbhozo ucciedoeamenbckozo yeHmpa
Bcepoccuiickoco uncmumyma 2enemuueckux pecypcoeé pacmenuit um. H.U. Basunosea (BUP)
NnO X03AUCMBEHHO-UEHHLIM NPUHAKAM U Kauecmey 3epHa. H3yuenue npoucxoouno é uemovipe
amana no mepe nocmynienusn 2enogponoa: 2000-2003, 2007-2008, 2009-2012, 2019-2020 2.
Bceco usyueno 186 oopazyoe. B rkauecmee cmanoapmoe ucnoinbv3zoeanuch peKoMeHOO08aHHble
Tockomuccueit PO copma: Anmaiickaa nuea, Omckaa anmapuasn, Kemuyyncuna Cuoupu. Ilocee
npoeoounca 1516 maa no napy é cneyuanuz3uposanHom ceeoodopome 1adopamopuu celeKyuu
meepooii nuienuyvt Omckozo AHII. Ilocmynusuiuii mamepuan 6 nepewlii 200 U3y4anca Ha OeisaH-
Kax ¢ naowaovio 0,25 m?, a 6 nociedyrougue 20061 — 3 M>. Azpoxnumamuueckue ycioeus MeHsi-
JUCHL OM O1A2ONPUAMHBIX 00 KOHMPACHIHBIX RO MEMNEPANYPHOMY U 800HOMY pexcumy. B xooe
uccnedosanuil 00pasyoe meépooi nuienuybl Koanekyuu BUP paznuunozo npoucxoiicoenus vi-
0elleHbl UCMOYHUKU RO X03AIICMEEHHO-UeHHbIM noKazamenam. M3 ecezo mnozoobpasua nuuts
Heznauumenvuaa yacmo (10%) npedcmasnaem ceneKyuoHHbLL UHmMEPeEC U MOMHcem Oblmb UC-
nonvzoeana ¢ cudpuouzayuu. Hemounukamu 6vlcoKoil npoOyKmMueHoCmu mozym ovimoy oopas-
uwvt k-59881, k-59888, k-60388, k-60364, k-60366, k-60413, k-61303, k-62657, k-62658, k-63126,
K-63160, k-64353, k-64355, k-6386, k-64953, k-61619, k-63821, Cnadynuua, k-66887, k-66886,
K-66293, k-66294, k-66519, k-66675, k-64488. Ilo nokazamenam Kauecmea 3epHA GblOETUTUCH:
k-59881, k-59889, k-60388, k-60364, k-61117, k-61650, k-62657, k-64353, k-64354, k-64355,
Kk-6386, k-17985, k-63821, Cnadynuua, Iride, k-60410. B kauecmee ucmoyHuKo8 ycmouuueocmu
K cmebnegoil pycaguune npeonazaem: k-6386, k-6662, k-46983, k-60410, Iride, k-65353, k-65733,
K-65734. Ilo komniekcy npusnaxkoe (6vblCOKasa npoOyKMUEHOCHIb, KAUECHE0 3ePHA U YCMOouYu-
60cmb K 001€3HAM) NPEOCmasaI0m Ce1eKYUOHHYI0 UeHHocmb 00pa3ybl K-59881 (Poccus), k-6386
(I'py3us), k-65734 (Cupusn), Cnadynuya (Yxpauna) u Iride (Hmanus).

SOURCE MATERIAL IN SPRING DURUM WHEAT BREEDING FOR WESTERN
SIBERIA CONDITIONS

V.S.Yusov, PhD in Agricultural Sciences
M.N. Kir’yakova, PhD in Agricultural Sciences
M.G. Evdokimov, Doctor of Agricultural Sciences

Omsk Agrarian Scientific Centre, Omsk, Russia

Keywords: durum wheat, VIR collection, economically valuable traits, productivity, grain quality.

Abstract. The genetic diversity of the world gene pool of collecting samples from the Federal Research
Centre of All-Russian Institute of Plant Genetic Resources named after N.I. Vavilov (VIR) was studied
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in the conditions of the southern forest-steppe zone of Western Siberia. N.I. Vavilov (VIR) by economi-
cally valuable traits and grain quality. The study was conducted in four stages as the gene pool be-
came available: 2000-2003, 2007-2008, 2009-2012, 2019-2020. A total of 186 samples were studied.
The following varieties recommended by the State Commission of the Russian Federation were used
as standards: Altai Niva, Omskaya Amber, Zhemchuzhina Sibiri. Sowing was carried out on May 15-
16 by fallow in the specialised crop rotation of the durum wheat breeding laboratory of the Omsk
Research Center. The material received in the first year was studied in plots with an area of 0.25 m2,
and in subsequent years - 3 m2. Agroclimatic conditions varied from favourable to contrasting tem-
perature and water regimes. In studies of durum wheat samples from the VIR collection of different
origins, sources were identified according to their economic value. Of the diversity, only a small
part (10%) is of breeding interest and can be used in hybridisation. The sources of high productiv-
ity may be the samples k-59881, k-59888, k-60388, k-60364, k-60366, k-60413, k-61303, k-62657,
k-62658, k-63126, k-63160, k-64353, k-64355, k-6386, k-64953, k-61619, k-63821, Sladunitsa,
k-66887, k-66886, k-66293, k-66294, k-66519, k-66675, k-64488. In terms of grain quality the fol-
lowing crops stood out: k-59881, k-59889, k-60388, k-60364, k-61117, k-61650, k-62657, k-64353,
k-64354, k-64355, k-6386, k-17985, k-63821, Sladunitsa, Iride, k-60410. As sources of resistance
to stem rust, we offer k-6386, k-6662, k-46983, k-60410, Iride, k-65353, k-65733, k-65734. According
to the complex of traits (high productivity, grain quality and resistance to diseases) are of breeding

value samples k-59881 (Russia), k-6386 (Georgia), k-65734 (Syria), Sladunitsa (Ukraine) and Iride
(Italy).

TBepnas muieHMIa sSBJISETCS HE3AMEHUMbBIM
CBIPbEM U1 MAaKapOHHOM, KPYMSHOM W KOHIU-
TEPCKOM MPOMBIIIEHHOCTH. MakapOHHBIE U3/Ie-
TS SBJISIIOTCSL OTHUM W3 HauOollee JOCTYIMHBIX
MPOJAYKTOB MUTAHUS JJIsl BCEX CIIOEB HACEJICHMUS.
JIOCTOMHCTBOM JaHHOW MNPOIYKLUMUU SIBIISETCS
TO, YTO OHA COXPAHSETCS UTUTEIBHBIA CPOK 0e3
3aMETHOTO YXY/IICHUS 1BETa, BKyCa, MUTATEIb-
HBIX CBOMCTB. TBepaas NIeHna — UICTOYHUK Ma-
KpO- ¥ MHUKPOJIEMEHTOB, YIJIEBOJIOB, KJET4aT-
k. Kpome Toro, comepkaHue KapOTHHOHIHBIX
IIUTMEHTOB B HEM B 2 pasa BbILIE, YEM B MATKOMN
[1,2].

TBepayro MIIEHUILy BBIPAIIMBAIOT B pas-
JUYHBIX  pEruoHax MHpa, HO OCHOBHOE
€e TMPOMU3BOACTBO COCPEJOTOYEHO B CTpaHax
CpenuzemHomopckoro ©Oacceiina u CeBepHOIi
Awmepuku (Amxkup, Uranus, Kanaga, Mapokxo,
Mexcuxka, Tynuc, Typuust u CIHA). B Poccun
TPAJUIIMOHHO OCHOBHBIMH PErMOHAMH IPOU3-
BOJICTBA BBICOKOKAYE€CTBEHHOTO 3€pHA SPOBOM
TBEP/I0H MIIEHULIBI ABJsI0TCS 3ananHas Cudups,
Anrarickuit kpait, KOxnsiii Ypan, IloBomxbe,
u3 crpan CHI' — Vkpamna u PecmyOnuka
Kazaxcran. B 3anmagnoit Cubupu TBepmas
MIIEHNNA BO3AEIBIBAETCSI B CTEIIHOM U FOKHOU
JIECOCTENMHOM 30HaX. JTO TUMHUYHO aAPUIHBIN

PETHOH C HEA0OOPOM OCAJAKOB U BEICOKUMH TEM-
IeparypaMu B OTJEJIbHBIE NIEPUOJIbI BETETALUH.
CpenHerosoBoe KOJIMYECTBO OCAJKOB B HOXKHOM
necoctenu 300-350 MM, a ux pacnpezneneHue
KpaliHe HEPaBHOMEPHO B TEUEHUE ro/1a. 3aCyXH —
JIOBOJILHO 4YacToe siBieHue. IIposBistorcss kak
MIOYBEHHbIE, TaK M BO3AYLIHBIE THIIBI 3aCyXH
C npeobiaslaHueM IOYBEHHBIX, @ B OT/EJIbHBIC
rojpl HabroMaroTest 00a Buaa 3acyxu. B mocnen-
HUE To/Ibl HAOJII01aeTCsl yBETMUEHUE KOJTMUECTBA
JIHEW ¢ pocaMM M TyMaHaMH. OTO B 3HAYUTEIb-
HOW Mepe CTIOCOOCTBYEeT Pa3BUTHIO JIMCTOBBIX
Oone3Heil, 0cOOEHHO p>KaBUMHBI (Oypolt u cTe-
OneBoit).

[Ipu pemenun mpoOIeMbl MPOU3BOICTBA
3epHA TBEPJOH MIIEHULBI OOJIBLIYIO POJIb JJOJK-
HBI ChITPaTh COPTa C BBICOKUM YPOBHEM MPOTYK-
TUBHOCTU. B HOBBIX XO3SIICTBEHHBIX YCIOBHSAX
Hapsily C YBEIMYEHUEM YPOXKAaWHOCTHU Ipelb-
SBJISIIOTCSL TPEOOBaHUS K Ka4eCTBY IMOydyaeMOi
IPOIYKIMH, MOBBIIECHUIO €€ PEeHTAa0eIbHOCTH.
[ToaTomy co3naHue aJanTUBHBIX COPTOB IS yC-
noBuit 3anagHoi CubupH, yCTOHYMBBHIX K aOu-
OTUYECKUM U OMOTHYEeCKUM (aKkTopaM Cpejbl,
C BBICOKHM Kaue€CTBOM 3€PHA U MAaKapOH SIBJISET-
Csl OTHOM U3 aKTyaJlbHEHIIUX IpoOieM.
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[Ipu co3naHny HOBBIX COPTOB YCIIEX BO MHO-
TOM 3aBHUCHUT OT LEJICHANIPABIEHHOTO HCIOJIb30-
BaHUs U 1OA00pa POAUTENBCKUX Map MpU rudpu-
nu3anuu. g 3Toro HeoOXoMMO TIaHOMEPHOE
M3y4EHHE UCXOHOTO MaTrepHala ¢ IpUBJICYEHU-
€M T'€HETUYECKOr0 pazHoOoOpa3usi MUPOBOTO re-
Hodoumaa. [lonarue u yaenne 06 UCXOAHOM Ma-
Tepuane ObUIO BBEIEHO B CEJEKLIMOHHYIO MPaK-
tuky H.W. BaBuioBeiM, ¢ T€X MOp €ro M3y4yeH-
HOCTB SIBJIIETCSI OCHOBOM ceneknn [3].

borarblM HMCTOYHMKOM HMCXOAHOIO MaTrepH-
ana sBiseTcss mMupoBas koyuiekuus BUP. Drtot
OTPOMHBIN BHJIOBOM, COPTOBOM M MOIYJISIIIUOH-
HBIN (OH]I, CO3MaHHBIN 32 THICSAUEITIC "TUS TTPUPO-
JIOW U YEeJIOBEKOM, HIMPOKO HCIOIB3yeTCs B Ce-
JIEKIMOHHON paboTe U TEO"PETUYECKUX HUCClle-
NOBaHUAX. B 0ueHb penkux cirydasx HHOpaloH-
HBIM MaTepuan MOXKET ObITh IPUCIIOCOOIEHHBIM
K MECTHBIM YCJIOBHSIM JIy4llle, YeM a0OpUTEeHHBIE
copra. Ha cerogusimnuii 1eHb KOJUIEKIIUS TBEp-
noit mmenuibl BUP nHacuuteiBaer 6479 o6pas-
LIOB B OCHOBHOM KaTajore M3 BCEX PErHOHOB
MIPOUCXOXKACHUS [4].

N3yuenunem HCXOHOTO Marepualia
0 psSAy  XO3SMCTBEHHO-IEHHBIX  IpHU3HA-
KOB SIPOBOM TBEPAOM MIICHUIBI 3aHUMAJIOCh
Oonblioe KoauuecTBO Yyu€HbIX. B 3amamHoii
Cubupu sto B.A. CaBunkas, M.B. CemeHosa,
M.I. EBmokumoB, B.C. IOcoB, M.A. Po3zosga.
Pe3ynbraThl X HCCIeIO0BAaHUN U3TI0KEHBI B CTa-
ThAX, MOHOTpadusx u auccepramusax [5-9].
Opnnako renodona xkomwiekimu BUP mocrosiaHO
MOTIOJHSIETCSI, a CEJEKLIMOHEpaM HY>KHbl HOBbIE
HCTOYHUKH XO3SMCTBEHHO-LIEHHBIX MPU3HAKOB.
K Tomy ’xe noHOpckHe COCOOHOCTH BbIAENEH-
HBIX MCTOYHUKOB DPEAM3yIOTCS HE BCErnaa, 3a-
4acTyl0 OHM HE OTBEYaloT TpeOOBaHUIM 1O JIpy-
UM TpU3HAKaM, UMEIOT HU3KYIO a/lalTUBHOCTD
K ycioBusiM 3anaanoi Cubupu. C 3T0il 11e1bio
nepes BKJIIOYEHHEM T€HOTHIIOB B THOpUAM3a-
110, HEOOXOAMMO H3ydaTh UX IO KOMILIEKCY
XO3SIICTBEHHO-TICHHBIX MPU3HAKOB U B MECTHBIX
YCJIOBHUSIX BBISIBUTH UX JIOHOPCKHE CBOMCTBA.

Ilenp uccnenoBaHusl — U3YYUTh T'€HETHYe-
CKO€ pa3HooOpa3ue MUPOBOTO TeHO(DOHIA KOJI-
JIEKIMOHHBIX 00pa3LoB sIPOBOM TBEPIOM MIIIEHU-
bl noay4yeHHbIX u3 denepanbHOro HcciaenoBa-

Tenbckoro nentpa BUP, no xo3siicTBEeHHO-1LIEH-
HBIM [TpU3HAKaM B ycloBusX 3anagHoit Cudupu.

OBBEKTBI U METO/IbI
NCCIEJOBAHUU

OOBEKTOM HCCNEeIOBAHUIN CITYyXKUIH 00paz-
Il SPOBOM TBEPION TILIEHUIIBI, IMOTYYCHHBIE
n3 denepanbHOrO HUCCIENIOBATENHLCKOTO IIEHTpa
Bceepoccuiicknii MHCTUTYT T€HETHYECKHUX pe-
cypcoB pacrenuit um. H.M. Basunosa (BUP).
IloceB mpoBonmics 15-16 mas o mapy B cre-
[IUAIM3UPOBAHHOM CEBOOOOpOTE  J1abopaTopuu
cenexkumu TBepao mmmeHuipl Omckoro AHII.
[ToctynuBiIMii Marepuai B IEPBbIi IO U3ydascs
Ha JIeNIsTHKaxX ¢ miomiaapo 0,25 M2, a B moceyo-
K€ TOABI — 3 M>.

[ToneBsie OMBITHI, (heHOTOrnYeCKre Habro/e-
HUSI, IPOBOIMITUCH B TIOJIHOM COOTBETCTBHUH C 00-
HICTIPUHATHIMUA TPEOOBAaHUSIMU M PEKOMEHAAIINS-
Mu [10]. Onenky pa3Butusi 00N€3HU CTEOICBOM
pKaBYMHBI MPOBOAMIM 10 ipuHsiTO B CUMMUT
METONIMKE, OnpeAensss WHPEKIMOHHBIA THII
u crereHb nopaxenus: R (Resistant — ycToituu-
BbIi THM) — mopaxkenue 5%; MR (Moderately
resistant — OTHOCUTENILHO YCTOWYMBBII TUI) — TO-
pakenue 20-30 %; MS (Moderately susceptible —
OTHOCHTEJILHO BOCHPUUMYHMBBIN TUI) — MOpaXke-
uue 110 40-50%; S (Susceptible — Bocnpuumun-
BbI THIT) — IopaxkeHue 6onee 60% [11].

N3zyuenue xomneknuu BHP  mpoucxonuino
B YETHIPE FTara Mo Mepe NOCTYIJIeHUsI TeHO(POH-
ma: 2000-2003, 2007-2008, 2009-2012, 2019—
2020 rr. ArpoKJIMMaTHYeCKUE yCJIOBUS TIEproja
WCCIICIOBAHUN W3MEHSUTUCh OT OJaronpusiTHBIX
JI0 KOHTPACTHBIX MO TEMIeparypHOMY M BOJHO-
My pexumy. B kauecTBe cTaHIapTOB MCHONB30-
BaJIMCh peKkoMeHAoBaHHbIe [ockomuccuein PO B
3armaiHo-CHOMPCKOM pernoHe copTa: ATaickas
HuBa — ¢ 1997 mo 2001 r., OMckas siHTapHast —
¢ 2001 mo 2008 r., Xemuyxuna Cubupu —
¢ 2009 r. Ilony4yennple qaHHBIE 00pabOTaHBI CTa-
TUcTUYeCKu [12].

PE3YJIBTATBI HCCJIEJOBAHUI
N UX OBCYXJIEHUE

B ycnoBusIX I0KHOM JIECOCTENHOW 30HBI
Owmckoit obmactu, O6bUT0 M3yueHo 186 oOpasios
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kosutekuuu BUP (tab6n. 1). B 2000-2003 . B u3-  cTaBieHa eBporeickuMmu oOpasuamu. B nenom
y4eHUu Tpeolmananyd oOpas3ipsl ¢ TEPPUTOPUU 32 TOIBI HCCIECNOBAaHUN H3y4eHO 53 o0pasma
Poccuiickoit @enepannu u CeBepHoit AMepuku. u3 Poccun u 42 u3 EBpornsl.

B 2007-2008 rr. Gonpirasi gacte ObLIa TIPEI-

Tabnuya 1
Oobuiee kKoM4YecTBO H3yUeHHBbIX 00pa3uos (2000—2019 rr.)
Total number of samples studied (2000—2019)

CTpaHZ;fI;’;“XO”" 2000-2003 1. | 2007-2008 . | 2009-2012Tr | 2019-2020 r: Beero
Poccust 24 9 20 53
Crpansl CHI' 3 17 1 21
EBpona 3 22 13 4 42
Bmwxuunii Boctok 5 12 20
Asus 1 1
Adpuxa 1 7 1
CesepHas Amepuka 7 9 7 10 33
Bcero 43 32 62 49 186

Tabauya 2
XapakTepucTHKa Jy4mux 00pasuos u3 koanexuun BUP (2000—2003 rr.)
Characteristics of the best specimens from the VIR collection (2000—2003)
Howmep no kara- Crpana npowuc- VYpoxkaitnocts, | Ilomeranue, 6an- | JlimHa credms, et makapoH,

jory XOXKICHUS n/ra JIOB cM OayoB
59881 41,0 4,1 114,0 3,9
59881 39,3 4,6 126,0 3,6
59889 37,3 4,5 108,0 3,7
60369 Poccus 32,7 4,1 118,0 3,6
60388 43,3 4,6 110,0 3,7
60403 34,0 4,1 119,0 3,5
61629 32,0 4,5 112,0 34
60364 VYkpanna 40,0 4,5 108,0 3,8
60366 40,0 3,9 99,0 3,4

Kazaxcran
60370 28,7 4,9 117,0 3,5
60402 Momurosust 36,7 4,9 108,0 33
60413 43,3 4,9 118,0 3,5
Cupus
61645 36,7 4,9 68,0 3,4
61117 30,7 4,7 107,0 3,6
CIIIA
61303 46,7 4,6 102,0 34
61631 Kanana 37,3 4,8 60,0 3,5
61632 Mekcuka 37,3 4,8 113,0 3,5
61650 Uranus 36,7 4,9 112,0 3,6
Crangapr Anraiickas HUBa 35,0 96,0 3,5
1o ecem usyuennvim oopaszyam

Cpennee 37,7 43 108,1 3,1
Makcumym 46,7 4,9 126,0 39
Munumym 20,0 2,0 60,0 2.4
HCP, 1,8 0,1 3,6 0,12
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[IponyKTUBHOCTh pACTE€HU — OCHOBHOM
MoKa3aTellb, XapaKTepPU3YIOIUNA WX TEHEeTH-
YECKUI TOTEHLMAal B €CTECTBEHHBIX YCJIOBH-
X TmpouspactaHus. B cpegHeM ypoxalHOCTb
10 BceM M3yuyeHHbIM oOpa3ziuam 3a 2000-2003 rr.
coctasmia 37,7 m/ra u m3MmeHsnaceh or 20,0
no 46,7 mw/ra npu ypoKaHOCTH CTaHIap-
ta 35,0 w/ra. Beimenwiuck obpasubl: k-59881,
k-59888, k-60388, k-60364, x-60366, k-60413,
k-61303 (Tabm. 2). YCTOWYUBBIMHU K TTOJICTAHUIO
ObutH  oOpa3il  K-59888, k-60388, k-60370,
k-60402, x-60413, k-61645, k-61650. Ilo uBe-
Ty MakapoH HUMEIU MPEUMYIIECTBO 00pa3Ibl
k-59881, k-59889, k-60388, k-60364, x-61117,
k-61650.

Ha cnenyromem stane, 8 2007 u 2008 rr.,
M3y4YaluCh MPEUMYIIECTBEHHO  KOPOTKOCTE-
6enpHbIe 00pa3ubl u3 EBponsl, CIIA u Kanans
(Tabn. 3). B cpenneM mo BceM H3y4YEHHBIM 00-
pasiam ypoxkaitHoCTh coctaBuia 19,4 n/ra u us-

MeHsutack ot 19,4 no 30,8 1/ra mpu ypoxaitHo-
¢ty craHaaptoB 26,0 u 32,5 n/ra. Beraenuuch
o0pa3siel: K-62657, k-62658, k-63126, k-63160,
K-64353, k-64355.

[Toutu Bce u3zyueHHbIe 00pA3Ibl UMENU BBI-
COKHMI yPOBEHb YCTOMYMBOCTH K IIOJIETAHUIO, YTO
00yCJIOBIIEHO B TMEPBYIO OYEpPEeb YKOPOUECHHBIM
ctebnem. CamMbIM KOPOTKOCTEOCIBHBIM OKa3aj-
cs obpazent k-63160 (Opannus). Ilo ety ma-
KapOH BBIJICTWINCH 00pa3Isl K-62657, k-64353,
K-64354, k-64355. Harypa 3epHa Oblia HUKe,
yem y copra JKemuyxuna Culupu, B cpeaHeM
oHa coctaBmia 745,9 r/n. VI3 Bcex M3yUeHHBIX
00pa31ioB BBICOKYIO HATYpy 3epHa 0OeCTeuuBal
HOMeD K-63126 w3 Opanimu.

B mnepuon ¢ 2009 no 2012 1. ucciaenoBanus
MPOJOJDKMIINCH IO HOBBIM COpPTaM U 00pasmam
nu3 renodonaa BUP. beimo n3yueno 62 obpas-
1a, Oonblias 4acThb KOTOPBIX ObLIa U3 A3uH,
Ykpaussl 1 EBpornsl.

Tabnuya 3
XapakrepucTuka Jy4mux oopasuos u3 kouiexkuuu BUP (20072008 rr.)
Characteristics of the best specimens from the VIR collection (2007-2008)
Homep no ka- | Crpana npouc- | YpoxaiiHoctb, | Iloneranme, | J{nuna crebms, [ L{Ber maka-
Harypa, r/n
TaJNory XOXKJICHUST /ra 0asuioB cM pOH, 0asIoB
61613 10,4 5,0 49,8 2,6 758
Hranus
61614 14,7 5,0 59,9 2,8 744
62657 23,8 5,0 58,0 3,6 766
62658 CIIA 26,3 5,0 64,6 34 761
62659 18,9 5,0 57,2 3,0 712
63126 27,1 5,0 54,6 3,1 772
63132 18,2 5,0 45,7 3,1 756
63140 17,0 5,0 40,4 3.2 728
Opanuus
63160 274 5,0 39,8 32 753
63161 19,6 5,0 51,1 33 762
63168 15,3 5,0 40,7 33 736
64353 30,8 5,0 54,9 3,5 760
64354 Kanana 21,9 5,0 63,2 3,7 752
64355 24,2 5,0 55,3 3,7 756
Cranpgapt Xemuyxuna Cubupu 32,5 4.6 82,4 3,9 778
Crangapt OMckas sHTapHas 26,0 4,1 79,1 4,1 770
Io 6cem usyuennvim oopasyam
Cpennee 19,4 49 52,1 3,1 745
Makcumym 30,8 5,0 86,1 3,7 772
Munumym 8,9 4.0 37,2 2,5 712
HCP,, 2,2 0,11 8,30 0,14 10,30
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Tabnuya 4
XapakTepucTHKA JJy4nx o0pa3uos u3 kouiekuuu BUP (2009—-2012 rr.)
Characteristics of the best specimens from the VIR collection (20092012
. CrebneBas
Howmep no Crpana npouc- Ypoxaii- Jnuna [Toneranue, LBer maxa- Harypa, t/n | prasunma,%,
KaTauory XOXKJICHHS HOCTB, LI/Ta cTelst, M OamioB PoH, GayuioB -
6386 I'py3us 27,0 80,0 4,9 3,3 760,0 5R
6662 Wpan 15,0 88,5 4,2 3,0 778,0 5R
17985 Apmenus 18,2 61,5 4,2 32 765,0 10MR
46983 Kanana 17,5 79,9 4,9 2,7 758,0 SR
61954 Nnnus 13,3 77,0 5,0 3,0 765,0 10MR
64966 Kurait 21,5 81,5 5,0 2,0 768,0 10MR
29374 20,5 68,1 4,9 3,0 764,0 15SMR
Poccus
64953 30,5 87,5 4,7 2,9 762,0 15SMR
64203 23,2 84,2 4,3 2,7 768,0 15SMR
61619 35,0 78,2 4,0 3,0 769,0 20MR
VYkpanna
63821 29,1 75,9 4,1 3,6 770,0 20MR
Cnagynuna 30,2 85,2 4,5 3,2 777,0 15MR
Iride 11,3 433 5,0 3,3 767,0 5R
Hranus
60410 17,0 65,0 5,0 3,2 775,0 5R
Crannapr Kemayxwna 332 83,1 47 3.2 778,0 5R
Cubupu
Crangapt OMmckast sHTapHas 29,8 76,9 4,0 3,6 770,0 OR
Lo écem uzyuennvim obpasyam
Cpennee 14,7 71,5 4,6 3,0 765,6 20
Makcumym 30,5 96,0 5,0 3,6 784,0 30
Munumym 2,0 39,4 3,6 2,7 728,0 5
HCP 2,5 43 0,24 0,12 11,3

B cpeanem mo Bcem u3ydeHHBIM oOpa3iam
ypO)KaHOCTH cocTaBwia 14,7 1/ra U u3MeHs-
nack ot 2,0 10 30,5 1/ra npu ypoxaiHOCTH CTaH-
naprtoB 29,8 u 33,2 u/ra (Tabn. 4). Beicokoii mpo-
JTYKTUBHOCTBIO BBIICTMIINCH 00pasmbl K-6386,
K-64953,k-61619, k-63821, Cnanynuua. Beicora
pacTeHmii TBEPAOW MIIEHUIIBI Kojiebanach 3Ha-
9UTEeNHHO — 39-96 cM, 10 KOPOTKOCTEOETLHOCTH
BeIeNnWHCh popmbl U3 Utanmu u ApMeHHH.
[To moxkazarenssM KadecTBa 3epHa IMPEICTaBIISI-
10T HHTEpeC 00pasisl K-6386, k-17985, k-63821,
Cnanynuna, Iride, k-60410. B stort nepuon yBe-
JMYUBACTCS MOpPAXKEHUE CTEOJIEBOM pPIKABUMHOM
U B TIOCJICJTHUE TOABl OHO CTAHOBHUTCS PETYISIp-
HbIM [13].

BbICOKyI0 YCTOHYMBOCTH IOKa3bIBAIOT 00-
pasibl k-6386, k-6662, k-46983, k-60410, Iride.
OcoOeHHO OONBIION HWHTEpEC MpPEACTaBIsIeT
COpPT UTaNbsiHCKON cenekiuu Iride, obmamaro-

LU HEHHBIMU KauyeCTBEHHBIMU XapaKTEPUCTH-
KaMU: IIBET 3€pHA, YCTOHYMBOCTH K OOJE3HSM,
X0JI0A0yCTOMYUBOCTS [ 14, 15].

B 2019-2020 rr. komiekius Oblia MpeIcTaB-
J€Ha POCCUWCKUMM CEJIEKLIMOHHBIMU JIOCTH-
KEHUSAMH, a TaKxke oOpaslamu, rnepeJaHHbBIMU
IyTeM BBIMUCKU WM oOMeHa marepuaiom BUP
¢ 3apyOeKHBIMU YUpexKIeHUsIMHU [4].

B cpennem mo BceM M3yudeHHBIM 00Opa3mam
ypoxkaiiHOCTh cocTtaBwia 20,9 1/ra u wu3Me-
Hstack ot 1,8 1o 48,2 1/ra npu ypoxaitHOCTH
crangapra 50,3 w/ra, Hanbosee MPOTYKTUBHBI-
MU ObLTH 00pa3isl K-66887, k-66886, k-66293,
K-66294, x-66519, k-66675, k-64488 (Tadm. 5).

Bricora pacrenuii BappupoBana ot 51,0
10 109 cm. M3 HU3KOPOCIBIX 00pa3oB MOXKHO
BBLAEIUTH HOMEP K-65733 nu3 Cupun ¢ ypoxaii-
HoCTbIO 27,7 1/ra. [louTn Bce MHOCTpaHHBIE 00-
pasibl B yciaoBusx 3anaanoit Cubupu oka3aiuch
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Tabnuya 5
XapakTepucTuka Jy4iux oopasuos u3 koaaekuuu BUP (20192020 rr.)
Characteristics of the best samples from the VIR collection (2019—2020)
Howmep no Crpana npouc- Ypoxaii- Jnuna [Toneranue, KonnuectBo Macca sepna CTe6HeBa;I
IJIaBHOTO KO- | prkaB4YmHA,%,
KaTanory XOMKIEHMSI HOCTb, 1|/Ta crediis, cM OajuioB 3epeH, IIT.

joca, T THUIT
66887 38,2 89,9 4,8 26,1 1,28 30MS
66886 38,3 103,4 3,2 30,4 1,47 40MS
66885 34,0 96,7 4,2 24,0 1,05 45MS

65353 11,8 65,6 4,5 32,6 1,47 5R

66293 Poccus 33,8 96,0 4,5 34,7 1,75 60S
66294 43,0 100,4 4,3 34,9 1,78 40MS
66519 40,5 95,8 4,5 35,2 1,64 35MS
66675 46,4 84,3 4,5 32,7 1,66 35MS
64488 48,2 109,0 4,5 314 1,45 25MR

65733 27,7 73,0 5,0 34,0 1,50 SR

Cupus

65734 18,0 65,0 5,0 27,2 1,42 SR

66276 18,0 70,0 5,0 24,3 1,48 10MR
Mekcuka
66278 12,5 69,0 5,0 253 1,43 10MR
66508 CrnoBakust 15,7 64,0 5,0 26,3 1,61 10MR
66509 ABcTpus 21,2 67,0 5,0 254 1,45 10MR
Crannapr Kemayxwna 50,3 86,6 48 26,3 1,20 50MSS
Cubupu
Io écem uzyuennvim obpasyam
Cpennee 20,9 74,9 4,75 314 1,45 30
Makcumym 48,2 109,0 5 36,9 1,78 70
Munumym 18,0 51,0 3,2 24,0 1,05 5
HCP 1,48 2,12 0,12 4,35 0,25

MaJIONPOAYKTUBHBEL. Macca 3epHa INIaBHOTO KO-
Joca TOYTH y BCeX 00pas3IoB MpEeBhICHIIA CTaH-
napt Kemuyxuna Cubupm.

[To xonu4ecTBy 3epeH B ITIaBHOM KOJIOCE BbI-
nensitoTes o0pasibl K-66886, k-65353, k-66293,
K-66294, k-66519, x-65733. B 2019-2020 rT. 110-
CEBBI TBEP/IOH MIIIEHUIIBI TAK)KE CHIIBHO TTOpaska-
JHCh CTEOIEBON pPyKaBUMHOM, MAKCUMAJIbHOE TI0-
paskeHHe 0 BCeM M3Y4YEeHHBIM 00paslaM cocTa-
Buio 70%, nopaxenue cranpapra — 50%, Tun
MSS. Ilo ycTOHYMBOCTH BBLAETHIUCH 00pPa3IIbI
K-65353 (Poccus), k-65733, k-65734 (Cupus).

BbIBO/1bI

1. B pesynbrare omeHKH 00pa3ioB TBEPAOH
nmeHunbl koyuiekuun BUP pasznmuunoro mpowuc-
XOJKJICHHMS BBIJCIICHBI HCTOYHHKH 110 XO3MCTBEH-
HO-IICHHBIM TIOKa3arensiM. 13 Bcero MmHOrooOpa-

3Usl JIMIIb He3HauuTedbHas 4acth (10%) mpen-
CTaBJISIET CEJIEKLIMOHHBIM HHTEPEC U MOXKET OBITH
UCTIONTb30BaHa B THOPUIN3AIHH.

2. McTouHMKaMu BBICOKON MPOJYKTHBHOCTH
MOTYT ObITH 00pa3iibl K-59881, k-59888, k-60388,
k-60364, k-60366, k-60413, k-61303, x-62657,
K-62658, k-63126, k-63160, k-64353, k-64355,
K-6386, k-64953, xk-61619, xk-63821, Cnanynuua,
K-66887, k-66886, k-66293, k-66294, k-66519, k-
66675, xk-64488.

3.Ilo moka3arensM KadecTBa 3€pHa Mpe-
CTaBJsIIOT uHTEepec K-59881, k-59889, k-60388,
k-60364, x-61117, k-61650, k-62657, x-64353,
k-64354, k-64355, -6386, k-17985, k-63821,
Crnanynwia, Iride, k-60410.

4.B KauecTBE MCTOYHHMKOB YCTOHYHMBOCTH
K CTeOJIeBOM prkaBUMHE peKOMeHayeM: K-6386,
K-6662, k-46983, k- 60410, Iride, k-65353,
K-65733, k-65734.
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5. Ilo xomrmuiekcy MpHU3HAKOB (BbICOKas Mpo-  IeHHOCTh K-59881 (Poccus), k-6386 (Ipysus),
JTYKTUBHOCTh, Ka4€CTBO 3€pHA M yCTOMYHMBOCTH K-65734 (Cupwms), Cnagynuna (Ykpauna) u Iride
K OoNe3HsAM) MpeaCTaBisOT cenekuuoHHyo  (Mramus).
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Pedepar. B riumepamypnom 0630pe paccmampugaromcs coepementsle npeocmasnienus 0 mema-
Oonuszme xonecmepona, npomekarouiem ¢ uzuonocuueckux ycaosuax. Iomeocmas xonecmepuna
6 opzanusme onpeodensiaemcsa e20 IHO0EHHbIM CUHME30M, NEPEX00OM 6 K1emKy U3 nia3mol 6 co-
cmage qunonpomeunoe Huskou niomuocmu (JIIHII), oceo6oxcoenuem u3 Knemok 6 cocmaee
aunonpomeunos evicokou naomuocmu (JIIBII). [loopoono oxapakmepu3oeanvt Mo1EeKyIapHO-
2eHemuuecKue Mexanu3mol pecyiayuu comeocmasa xonecmepona. I'envl ouocunmesa xonecme-
PUHA Y OCHOGHBIX MHO2OKIEMOYHBIX HCUBOMHBIX OblIU YHACIE008AHBL OM UX NOC/ICOHE20 00Ule-
20 IYKAPUOMUYECKO20 NPEOKA U IGONIOUUOHHO KOHCEPEAMUBHBL 014 OUOCUHmEe3a Xonecmepuna.
Hexooupyrowue eapuanmovl 00HOHYKI1EOMUOHBIX NOAUMOPPUIMO8 MOZYM 6 3HAUUMENbHOIL CHie-
HEeHU cnocodcmeosamsy heHomunuyecKoll UMEHYUGOCMU X01eCmepond, d MUCCEeHC-6apUaHmul,
npueodauue K 3amene AMUHOKUCTIOM 8 De/IKAX, MOZYm OKA3bléams OULymumoe 61usanue Ha ge-
HomunuuecKyio eapuadenvrnocms. Chopmuposansvt u 00Cmamouno nOIHO NPeOCmMasienbl coepe-
MEHHblEe ACHEeKMbl 20Me0Cma3a Xoji1ecmepuna y Kpynnozo pozamozo ckoma. Ilpu omcymcmeuu
9IK302€HHO20 NOCHIYNJIEHUA DANAHC X0IeCmePURa Y KPYRHO20 PO2amo20 CKOma noooepicugaem-
cA nymém IHO02eHHO20 CUHME3d, NPOMEKAIOu,e2o0 21A6HbIM 00pA30M 6 neueHu, NOCMyNnaeHus
JIUNONPOMEUHO08, @ MAKIHCE MEXAHUIMOE 00pamnozo mpancnopma. /lannslit 0630p oaém npeo-
cmaenenue 0 mom, Ymo yCMoOu4UeOCHMs 20MEe0Cma3a ModHcem 0bimv 0OCMUZHYMA MOIbKO NPU
KOMNJ1eKCHOM 63aumo0eiicmeuu ecex cucmem (mpancnopmHuulxX, IH3UMHbBIX, DEUEnMOPHbBIX), yua-
cmeyruiux ¢ 3mom npovecce. Illpedocmagnen ananus noci1eOHux HAyYHovIX padom, 3ampacuearo-
WUX npoodIemy co0epiHcanus u pecyiAyuU Xo0aecmepuna 6 Moioke Kopos. Onucanvl 3navumeole 00-
HOHYKJ1e0muoHbvle nonumopguszmel, 10xkanuzoeannvie 6 2enax ACAT2, LDLR, DGAT, AGPATI,
yuacmeyouux ¢ 00MeHe X01ecCmepuna 6 neyeHu Uiu e20 mpaHcnopme u accoOyuupo8aHHvle
¢ ypoenem xonecmepuna é monoxke. Yacmop 0630pa noceauwiena cunopomy oepuyuma xonecme-
PUHA Yy KPYRHO20 Po2amo2o cKkoma 2oauwmunckoil nopoovl (HCD). Ilpeocmasnenst cospementvle
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OaHHble 0 PACHPOCMPAHEHHOCHU, MOEKYNAPHO-2EHEMUYECKUX OCHO8AX, KIUHUKO-1a00pamop-
Hble NPOABIEHUA CUHOPOMA.

CONTEMPORARY ASPECTS OF CHOLESTEROL METABOLISM IN CATTLE

10.1. Sebezhko, candidate of biological sciences, associate professor
'K.N. Narozhnykh, candidate of biological sciences, head of the laboratory
10.S. Korotkevich, Doctor of Biological Sciences, Professor
'D.A. Alexandrova, student
I.N. Morozov, senior lecturer

"Novosibirsk State Agrarian University, Novosibirsk, Russia
’Kuzbass State Agricultural Academy, Kemerovo, Russia

Key words: zoosterol, cholesterol, cattle, cholesterol content in milk, cholesterol deficiency syn-
drome.

Abstract. The literature review presents the current understanding of cholesterol metabolism occur-
ring under physiological conditions. The homeostasis of cholesterol in the body is determined by its
endogenous synthesis, the transition to the cell from plasma as part of low-densitylipoproteins( LDL),
the release of their cells as part of high-density lipoproteins (HDL). The molecular-genetic mecha-
nisms of regulation of cholesterol homeostasis are described in detail. The genes for cholesterol
biosynthesis in major multicellular animals were inherited from their last common eukaryotic an-
cestor and are evolutionarily conserved for cholesterol biosynthesis. Non-coding variants of single-
nucleotide polymorphisms can significantly contribute to the phenotypic variability of cholesterol,
and missense variants that lead to the replacement of amino acids in proteins can have a significant
effect on the phenotypic variability. The modern aspects of cholesterol homeostasis in cattle are
formed and sufficiently fully presented. During absence of exogenous intake, the balance of cho-
lesterol in cattle is maintained by endogenous synthesis, occurring mainly in the liver, the intake
of lipoproteins, as well as reverse transport mechanisms. This review gives an idea that the stability
of homeostasis can be achieved only with the complex interaction of all systems (transport, enzyme,
receptor) involved in this process. The analysis of the latest scientific works concerning the problem
of the content and regulation of cholesterol in cow’s milk is presented. Significant single-nucleotide
polymorphisms localized in the ACAT2, LDLR, DGAT, and AGPATI genes involved in the exchange
of cholesterol in the liver or its transport and associated with the level of cholesterol in milk are de-
scribed. Part of the review is devoted to cholesterol deficiency syndrome in Holstein cattle (HCD).
Modern data on the prevalence, molecular and genetic basis, clinical and laboratory manifestations
of the syndrome are presented.

XonecTepuH — BaKHEHIMA B OuoIOTHYE-
CKOM OTHOIIEHHUH MPEICTABUTENH 300CTEPOIIOB,
WUTPAIOIIUI ONpPEACIAIONIYI0 POJIb B KIIFOUEBBIX
(U3HONIOTHYECKHUX TMPOIleccax OpraHu3Ma KH-
BOTHBIX. COOCTBEHHO OH W SIBIISIETCS MapKepOM
KUBOTHBIX OPTraHU3MOB, TOCKOJIBKY HMEETCs
TOJIbKO y TMpEeACTaBUTEIEH >KUBOTHOTO MHUpA.
OOnapyxeHHe XOJecTepoyia B OCTaTKax MIu-
KWHCOHHUH, HacelsIBIINX 3emmto 635—542 v
JIET Ha3aJl, MO3BOJISIET CUUTATh ITU MSATKOTEIbIC
OpraHu3Mbl MEPBBIMHU >KUBOTHBIMU 3emun [1].

['eHpl OMOCHHTE3a XOJIECTEPHHA Y OCHOBHBIX
MHOTOKJICTOYHBIX )KUBOTHBIX OBLIH yHACIIEI0BA-
HBI OT MX TOCJIEJHET0 O0IIEro 3yKapHoTHIeCKO-
0 TIpeKa U IBOJIOIMOHHO KOHCEPBATHUBHBI JIJISI
OuocuHTe3a Xonecrepuna [2].

Hecmotpsi Ha OrpoMHOE KOJIMYECTBO Hayd-
HBIX MyONUKAIMiA, TOCBSIIEHHBIX OOMEHY XOJie-
CTEpHHA, OCHOBHOW 00beM MH(pOpMALIUU cocpe-
JIOTOYCH BOKPYT MPOOJIEMbI TUIIEPXOJIeCTEpUHE-
MHH H €€ CBSI3U C aTepOCKICPO30M M HIeMUYe-
CKOIi 00JIe3HBI0 cep/lia y uenoBeka. Metabonusm
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K€ XOJIECTEpHHA Y KPYITHOTO pOTaToro CKoTa, Kak
COOCTBEHHO M BCEX JKBAYHBIX, BCE €II¢ HEI0CTa-
TOYHO OIKCAH U JAJIEKO HE SCEH. 3aKOHOMEPHBI
CYLIECTBYIOIIME PA3JINYUS B KOHLEHTPALUU XO-
JecTepruHa MEXIy opoJaMH KpYIHOI'o poraro-
ro CKOTa, MPEACTaBUTENSAMU OTAEIbHBIX JTUHUI
WM CEMENCTB, a TAKXKE Y OTAEIbHBIX )KUBOTHBIX
B pa3Hbl€ MEPUOIbI OHTOTE€HE3a U XO3SIICTBEHHO-
IO UCTOJIb30BAHMUS.

Metabomu3M xosecTtepuHa. XOJIECTEPHUH,
WIM XOJIECTEpOI, KaK OAHOATOMHBIA IHMKJINYe-
CKUH TUAPOPOOHBI CIHUPT BBHINOIHSIET B Me-
Ta0OJIM3Me >KUPHBIX KUCJIOT BakKHEWIyro ¢u-
3UKO-XUMHUYECKYI0 M OHOXMMHUYECKYI (yHK-
uuto. B peakmusx srtepudukanuu, pearupys
KOBAJIGHTHO, OH MPEBpAIIAET NOISPHbIE KUPHbIE
KHCIIOTHI B HEMOJSIPHBIE, B 3(UPHI XOJECTEpUHA.
CoOCTBEHHO caM CIUPT XOJECTEPUH HE SBIsET-
cst TUnUA0M. JIMIKB! — 3T0 A3PUPHI X0JIeCTepHHA
C JKMUPHBIMHU KHCIIOTaMH. XOJIECTEPOJ, SIBIISSIChH
HEMOJISIPHOM  MOJIEKYJION, TpPaHCIOPTUPYETCS
B IJJa3M€ KPOBH B COCTaBE JUIONPOTEHHOBBIX
yactull. CTPYKTypHYIO OCHOBY JIHMIOIPOTHHOB
COCTaBIIAIOT Oenku anonpoTenHsl. [lon obmum
XOJIECTEPUHOM TOHUMAIOT XOJIECTEPHUH, BXOIS-
UA B COCTaB JIUMONPOTEUOB HU3KOW IUIOT-
Hoctu (JIITHII), Beicokoit mnotHocTu (JITIBIT)
u oueHb Hu3Kou mmotHoctu (JITTIOHIT) [3-5].

I'omeocras xonecreprHa B OpraHu3Me OIpe-
JIeJISIeTCS €r0 YHIOT€HHBIM CHHTE30M, IEPEX0I0M
B KJIETKY 13 ma3Mbl B coctae JITTHII, ocBoGox-
neHneM ux kieTok B coctase JIIIBII. KiiroueBriM
MIPEIIIECTBEHHUKOM CHHTE3a XOJiecTeposa, Kak
U BCEX CTEPOUJIOB, SIBISIETCS AlleTUI-KOIH3UM-A
(KoA). 13 aunerun-KoA Bo Bcex siapocomepx ux
KJIETKaX OpraHu3Ma MPOMCXOAMUT CHHTE3 XOJe-
crepuna. [Ipu sToM Hanbosee akKTUBHO JAHHBIN
MpoLecc MPOUCXOAUT B TEMaTOLUTaX, MOCKOJIb-
Ky 3lech Hauboliee aKTHBHO 3KCIIPECCUPYETCS
I'MI'-KoA-penykraza. depMeHT MEBaJIOHOBOTO
nytu — ['MI'-KoA-peaykraza (HMGCoAR-3-
TUIPOKCH-3-MeTWINIoTapiii-kopepmMeHT A pe-
nyktaza). HMGCoAR sBnsiercs  KITIOYEBBIM
(dhepmenToM OMOCHHTE3a XOJECTepHHA, KaTaju-
3UpyeT OMOCHHTE3 MEBAJIOHOBOW KHUCIIOTHI, TEM
CaMbIM JJUMHUTHPYS METaOOINYECKUIA MyTh CUH-
Te3a xonectepuHa. [Ipouecc 6GuocuHTe3a Xxoe-
CTEpHHA COCTOUT IO MEHbIIEN Mepe u3 21 peak-

IIUM, KOTOpblE€ HAYMHAIOTCS C MpeoOpa3oBaHUs
aneroaneTs1 KoA. B ¢epmenTatuBHbie peakiyu
OMOCHHTE3a XOJIeCTepuHa, NPOTEeKAloIIUe B IH-
ToIuIa3e Ki1eTok, momumo ['MI'-KoA-penykrassl,
BoBieueHbl He MeHee 3Hauumble HMGCo0AS
(3-ruApOKCU-METUIITY TAPHII-KOOH3UM-CHUHTA34),
OJ[DT (FDFT—dapuesmnaudocdar-dapae-
suntpancdepaza). depmentr DIUDT neiicTBy-
€T Ha MepBOM JTare OMOCHHTE3a XOJEeCTEepHUHA
[3-7].

CBOOOAHBIN XONECTEPUH B KIETKE Tpe-
Oyer mnepesTepuUKaLUU, KOTOpas OCYIIECT-
BJISIETCSl B OHJOIJIA3MaTUYECKOM DPETUKYIyMe
¢ nomoulbto (epmenra ACAT—auumxonecre-
puntpancpepaspl (ACAT acyl-coenzyme A:
choles-terolacyltransferase). N3odpopma ACAT2
AKCIPECCUPYETCSl B KHUILEYHUKE U IEYEHH, TJe
oOecrieunBaeT 3(pUpbl X0JIeCTEpUHA AJIs TPaHC-
nopta B junomnporeuns! [8]. [Tomumo BaxkHOM
poru ACAT?2 B meTabonu3me xoliecTeprHa B Ie-
YeHH, OH TaK)Ke BayKeH 11 koddduireHTa 3ada-
Tus (Mpu3HaK QeprunbHOCTH). HampspkeHHOCTh
OMOCHHTE3a XOJIeCTEPUHA 3aBUCUT OT €ro KOJH-
YEeCTBa, 3aXBaTbIBAEMOT0 B TOHKOM KHIIIEYHUKE
Y TIOCTYTAIOIIETO B MIE€YEHb.

He menee 3Haunmoe mecto B MeTaboin3me
XOJIeCTeprHa 3aHMMAIOT MPOLIECCHI €ro BhIBEJIe-
HUsl. XOJIECTEPOJ MOXKET BBIBOJUTHCS MEUYEHBIO
KaK HarpsMyIo B JKeIdb, TaK U MyTEM IMpeBpa-
IICHUS B KEITYHbIE KUCIOTHL. [TTaBHBIM (hepmeH-
TOM, JIMMUTUPYIOUIUM O0Opa30BaHUE KEITUHBIX
KHUCJIOT, SIBJISIeTCS 7o-TUapoKcuiasa. JlaHHbI
9H3UM sBisieTcss n3odopmoil muroxpoma P450,
OH KaTaJM3UpPYyeT TUIPOKCUIMPOBAHHUE XOJecTe-
pora ¢ oOpa3oBaHuEM 70-THIPOKCUXOJIECTEPOIIa
(CYP7A1). TpancmopTt xonecTepruHa B KpPOBb
B BHJIE€ JIMIIONPOTEUIOB OYEHb HU3KOM IIOTHO-
cTu, oOpa3zoBaHue A(HUPOB XOJIECTEPOIIa, TPAHC-
nopt cBobonHoro XC B kKelyb MPH Y4YacCTHH
KacceTHbIX TpaHcnopTepoB ABCGS5/GS, a Tak-
e OMOCHHTE3 KUPHBIX KHUCIOT (TI0J KOHTPO-
nem 7o-ruapokcunazsl (CYP7A1) sBustorcs
OCHOBHBIMHU TYTSIMU BBIBEIEHHUS XOJiecTepoia
n3 renaroiuToB [7]. [lpu 3TOM kemTdHBIe KUCIIO-
TBI BBICTYIIAIOT B Ka4eCTBE TPAHCKPUIIIHOHHO-
ro (akropa, peryaupys aKTUBHOCTb (epMeHTa
7a-runpokcunasel (CYP7A1) myrém mMexannsma
OTpHULATEILHOU 00paTHOM CBSI3U.
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I'omeocTa3 xosiecTepuHa y KPyIHOIro po-
raroro ckora. MexaHuW3Mbl roMeocTasa XoJe-
cTeprHa (OPMHUPOBAIHCH B IPOIIECCE IBOIIOIUU
BCJIE/ICTBHME HEOOXOIUMOM alanTalui K MEHsO-
mMcst pU3M0I0rHIeCKUM MOTPEOHOCTSIM B pas-
JUYHBIX  DKOJOTO-KIMMATHYECKUX  YCIOBUAX
CYILECTBOBaHMS BUIOB, HMOMYJSLUN, IOPOA KU-
BOTHBIX, B TOM YHCII€ CEIbCKOXO3SHCTBECHHBIX.
VYpoBeHb XollecTeposia y TeNAT MPH POXKIACHUU
Huskuil. [lo Mepe pocra conepkanue ero B Kpo-
BU YBEJIMYMBACTCS, OSABIISIOTCS MOJIOBBIE pasiiu-
yus B KOHLeHTpauuu. Hanpumep, B TeueHue mno-
CJIETHETO Mecsia OepeMEHHOCTH U MEPBBIX JABYX
MeCsILIeB JIaKTalluu HAOII0al0TCs pe3Kue u3me-
HEHUS JUIUIHOTO MeTaboiIu3Ma, Ha YTO yKasbl-
BAlOT M3MEHEHUS IKCIPECCUU aNOJIUMONPOTEH-
HOB (A-1, E, A-1V, J) u cBs3aHHbIE C HUMHU H3-
MEHEHUS B KOHIIEHTpAI[Hs 0011ero XoiecTepuHa,
JITIBII, JIITHIT, Tpurmuuepuaos. Ha nocinennem
Mecsie 0epeMEeHHOCTH HaO01aI0Ch YMEHbIIIe-
HUE, a 3aTeM B IIEpBbIC JIBA MECALA JIAKTAllUU —
yBEJIMYEHUE JaHHBIX MOKa3aTeNed JUIHIHOTO
obmena [9].

Kpynsblii poraTeiii CKOT, KaKk BCE MJIEKOIHU-
TaOIINE, UMEIOIIUE TTOJIHBIH HAOOp TeHOB OHO-
CUHTE3a XOJIECTePHHA, MOXKET HCIIOJIb30BaTh KakK
9K30T€HHOE TMOIVIONICeHHE, TaK M HHIAOT€HHOE
MIPOM3BOICTBO JIJIsi 00ecrieueHUus HeOOX0AUMOTO
ypoBHsA XxoJjiectepuHa [3]. B 3HauuTeNnbHOM CTe-
MeHU CHaOXEeHHE JKUBOTHBIX XOJECTEPUHOM 3a-
BHUCHT OT 3K30T€HHOU abcopOiuu [4].

W3yuenue BnIMsAHMUS HACIEIACTBEHHBIX (hak-
TOpOB Ha (PEHOTUIUYECKYIO0 M3MEHYUBOCTH XO-
JIECTEpPUHEMHUH Y KPYITHOTO POraToro cKoTa ume-
€T 3HAYUTENIbHOE MPEUMYIIECTBO, MOCKOIbKY
paIoH KPYIHOTO POTraToro CKOTa MpakTH4YeCKU
BECh MEPHUOJ MHAUBUAYAIBHOTO Pa3BUTHS B OC-
HOBHOM HE€ COIEPXHUT XoliecTepuHa. B 3Haum-
TEIbHON CTENEHU ITO IO3BOJIAET HCKIIIOYUTD
U3 00IIel IUCTIePCUH IaHHOTO ToKa3aTens BIu-
siHUE cpelloBbIX (akTopoB. Ho gake npuHumas
BO BHMMaHHE (aKT TOTrO, YTO PALMOH KPYITHO-
rO poraroro ckora OyaeT coieparb He3Hauu-
TeJIbHOE KOJUYECTBO JAHHOTO CIHUPTA, YPOBEHb
o01Iero xojecTepruHa y KOpPOB SIBISIETCS J10CTa-
TOYHO CIIOKHBIM MPU3HAKOM, 3aBUCSIIUM OT Ha-
NpsbKEHHOCTH €r0 CHHTE3a, XapaKTepa yCBOCHUS

UM, aTaNTAHOHHBIX BO3MOYKHOCTEH KHBOT-
HBIX W MOOWJIM3AIIMU PE3E€PBOB OpraHU3MA.

B GonpmmHCTBE CcitydaeB 3a HOpMaTHUBHBIE
MOKa3aren OOINero XoJecTepruHa B CHIBOPOT-
Ke KPOBHU KPYITHOTO POTaToro CKOTa MpHHUMA-
10T 3HadeHus ot 2,0 mo 6,0 mmoms/m [10-19].
N.1O. Jlebenera m ap. [11] yxasbBaroT ypo-
BEHb XOJIECTEPHUHA Yy TOJIITHHCKUX KOPOB
B IOCJICOTENbHBIA MEepHOA B mIpeaenax oT 3,5
no 5,17 mmons/n. Ilpu 3Tom ObUTa yCTaHOB-
JIeHA TIOJIOKUTENIbHAST KOPPEJSIIUS MEXKIy CO-
JIEp’)KaHUEM XOJIECTEPUHA U CEPBHC-TIEPUOJIOM.
B.1O. KoznoBckmit [12] ommceiBaeT HHU3KHE
3HAYEHUsI XOJECTEPHHA Y KOPOB-TIEPBOTEIOK
YEPHO-TIECTPON TOPOABl PA3TUIHOTO TPOUC-
XO)KJeHus: — Ha ypoBHe 2,07 — 2,15 MMomnb/m.
JL.YO. OuunnukoBa u ap. [13] mpencrapusior
3HaYeHHUs OOIIEro XOJEeCTepUHA Y TOJIITHHU-
3UPOBAHHOX TEJIOK YEPHO-TIECTPOU MOPOABI OT-
€4ECTBEHHON M aMEPUKAHCKOU cenekiuu 18-me-
CAYHOrO Bo3pacta B rpanunax ot 3,344+0,08
no 4,27+0,17 mvons/n. Ilpu sTomM ObuH yCTa-
HOBJICHBI JIOCTOBEPHBIC PA3IIUIHS MEXKIY TPYII-
MaMHU KHUBOTHBIX PA3JIMYHOTO MPOHUCXOXKICHUS.
VYpoBeHb XxoliecTepuHa B Bo3pacte 12 mecsueB
XapakTepu3oBayics 00yiee HU3KUMH 3HAYCHUSIMHU
C IOCTATOYHO BHICOKUM YPOBHEM BapbUPOBAHUS:
ot 2,72+ 0,13 mo 3,03 £ 0,15 mmonw/n. Tensra
6-MECSTYHOTO BO3pacTa MMEIH YPOBEHBb OOIIIe-
IO XOJIECTEPUHA B CBIBOPOTKE KpOBH OT 2,90 +
0,12 mo 3,100 = 0,001 mMmoab/n. Y HOWHBIX KO-
POB XOJIMOTOPCKOM TIOPOMABI Pa3IUYHBIX TE€HO-
TUTIOB MO Te€HAM K-Ka3eWHa, [-JTaKTOrIo0yInHa,
MPOJIAKTUHA, THPEOTIOO0YJIMHA M COMAaTOTPO-
MMHA KOHIICHTPAIMs XOJIECTEPHHA H3MEHSIAch
B nuarazone ot 2,0 mo 5.4 mmons/n [14]. dns
B3POCIIBIX KOPOB a0epAMH-aHTYCCKOM TOPOJIbI
B Bo3pacTte 5—7 jeT ObUI OMHCAaH XOJIECTEPHH
B npexaenax 3,55 + 0,06 u 4,07 £ 0,29 mmons/n
[15]. ¥V xopoB repedopackoil mopoabl aBcTpa-
JUHACKOTO MSICHOTO CKOTa KOHIICHTPAIHS XOJIe-
cTepuHa paBHsuiachk 3,28 + 0,21, y temok — 2,75
+ 0,13 mmomnp/nt [16]. H. Boromo6oB u ap. [17]
YCTAHOBHJIM BIIUSIHUE PAIMOHOB KOPMIJICHUS
Yy KOPOB TOJIITHHU3UPOBAHHOW YEPHO-IIECTPOI
nopoasl ¢ ynoeM 7500 xr Ha cozmepxkaHue XoJe-
crepuna. [Ipu 3TOM 3HaYeHUsT XOJeCcTepUHA KO-
nebamuck ot 3,35+ 0,11 1o 5,53 £ 0,09 MMoIb/i1.
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CaMbIMM HM3KMMHM LHUQpaMu  XapaKTepHU30-
BaJINCh 3HAYEHMsI XOJIECTEPHHA y KOPOB Kpac-
HO-TIECTPOM MOpoAbl: B rpynmne mareper 1,83+
0,13, mouepeit — 1,60 £ 0,11 mmons/m. [Ipu sTOM
HEe OBLJIO BBISBICHO T€HETHUECKOW KOPPEISIIUH
MeX/1y MoKa3aTesleM XOJieCTepruHa KPOBU Mare-
peit u gouepeit. Koaddunuent nacnemyemoctu
cocrasui 0,00 [18]. V naxkTupyrommx KopoB
JDKepCecKoN opo/ibl OMKMCcaH 00U XoJecTe-
puH Ha ypoBHE 5,4+0,3 MMoub/11 ¢ KO3 uimeH-
TOM M3MeHYnBOCTH 28,68% [19].

Takum 00pa3oM, pa3BeleHHE pa3HbIX MMOPOJT
KPYITHOTO pPOraroro CKoTa, pa3jU4yHOro IMpOuC-
XOXKJICHHsI, pa3HOOOpa3HBIX TEHOTHUIIOB HA TeppH-
TOPHUSIX C OINPEAENEHHBIMHU SKOJIOTrO-KJIMMaTHye-
CKHMH yCJIOBUSIMHU, ONIPE/ICIIEHHBIM BHIOM KOPM-
JICHUS] TIPUBOAMT K (DOPMUPOBAHUIO XapaKTEPHO-
T0 METabOIMYECKOTO MPO(HIIS, BHIPAKAFOIIIETOCS
B CPEIHMX 3HAYEHUSAX CONEP’KaHMs, XapaKTepe
U TpaHWIaX W3MEHYMBOCTH, pedepeHCHBIX HH-
TepBajax OOILEro XoJecTepuHa.

Jlis KpynmHOTO poraroro ckoTa, Kak co0-
CTBEHHO U ISl BCEX TIO3BOHOYHBIX, XOJECTEPHH
SBJISIETCS Ba)KHEHIIMM CTEpOJIOM. DTOT IMKIIHU-
YEeCKHUH BBICOKOMOJICKYJISIPHBIN CIUPT BBITIOJHS-
eT BakHeWIMe ouonornuyeckue (QyHKINHU, BXOMS
B COCTaB Bcex OMomMeMOpaH, yyacTBys B CHHaIl-
TUYECKOW mepenaue u odecrieunBasi GyHKIUOHU-
POBaHME CUTHAJBHBIX OCJKOB [5], ABISISICH TIpe-
[IIECTBEHHUKOM >KAPOPACTBOPHUMBIX BHTAMHHOB
U CTEPOUIHBIX TOPMOHOB. Y KOpPOB UE€pHO-IIe-
CTPOH TOJNIUTHHCKOW MOPOJbl ¢ ITYOOKUM YpOB-
HEeM JETPeCCHH OBapHaIbHON (DYyHKIMH, Xapak-
TEPU3YIOMICHCS] YMEHBIICHHEM Pa3MepOB SIMIHU-
KOB, OTCYTCTBHEM JKENITBHIX Tel U (DOIUTHKYIaMH
muametpom Oonbie 3—4 mm, A.A. ConoMaxuH
u ap. [10] orMedanu cHWXeHHE ypOBHS OOIIe-
TO XOJIECTEPHHA B CBHIBOPOTKE KpoBH Ha 14%.
K. Molefe, M. Mwanza [20] onichIBatoT pa3ind-
HBI YPOBEHb THITOXOJIECTEPUHEMHUH B CHIBOPOT-
K€ KpOBHM y KOpOB mopon OpaxmaH, adpuxanep,
UX THOPHIIOB M HIYHH C PENPOAYKTUBHBIMH U TH-
HEKOJIOTMYECKMMHU TpodiieMaMu: TMpu adboprax
(2,52 = 0,79 mmomb/m), 3aaepxKe mianeHTs (3,18
+ 0,61) u mpomnance pnaranumia (2,37 = 0,97).

MoJiekyasipHO-TeHeTHYeCKasl PeryJsiius
MeTaloym3mMa XxojectepuHa. Bcero B oOme-
He XojecTepuHa y4acTtByeT okosno 300 Genkos.

MyTanuyu KOAMPYIOIMIMX WX TEHOB TPUBOMIST
K HapyIlIEHUIO KaK OTAEJbHBIX 3BEHHEB META00-
JM3Ma JJaHHOTO 300CTepoJia. TaK U BCEro 0OMeHa
X0JIeCTepHHA.

OnTuMalbHBIN YPOBEHb XOJIECTEPUHA B Op-
raHu3Me >KMBOTHBIX JIOCTUTAeTCs 3a CUET KOH-
TPOJII aKTUBHOCTH T€HOB €ro OmorpaHcdopma-
uy. MHOrounciaeHHble UCCIeI0OBaHUs MOCIIe-
HUX JIET TIOATBEPXAAIOT BO3MOXXHOCTHU DPETYIIsI-
[IUU SKCIIpeccuu (PepMEHTOB, HEOOXOMUMBIX JJIS
OMOCHHTE3a XOJeCTepuHa, Ha YPOBHE TpaHC-
KPUIIIUN U JTaTbHEUIINX MTOCTTPAHCIISIIHOHHBIX
sramax [21-23].

Baskueiimiee 3HaueHue 111 roMe0CTas3a XoJje-
CTEpHHA UMEIOT PETyISATOPbI SKCIIPECCUH T€HOB,
YYacCTBYIOIIUX OJHOBPEMEHHO B MeTabosn3Me
HIMPOKOrO CHEeKTpa JunuaoB. [maBHbIM (ak-
TOPOM PETYISIIMM OOMEHa JIUMHIOB SIBIISIOTCS
OeNKH, CBSA3BIBAIOLINE PETYISATOPHBIE AIEMEHTHI
cteponia, — SREBPs (Sterol regulatory element-
binding proteins) OHM BbICTYNaOT (paKTOpamu
TpaHckpunuuu st 6onee yeM 30 reHoB Ouo-
CUHTE3a XOJIECTepUHA U JIPYruX JUnuaoB. B re-
HOME KPYITHOTO pOTaToro CKoTa, Kak COOCTBEHHO
U BCEX MJIEKONUTAIOLIUX, IPEJCTaBIECHbI Bapy-
AHTHI TEHOB, OTBEYAIOIINX 33 TPU BHJA JTaHHBIX
oenxoB: SREBP-la, SREBP-lc u SREBP-2.
Haubonee mmpokum crnekTpoMm IeHcTBHUsS Xa-
pakrepusyercss SREBP-1a. On perynupyet skc-
MIPECCUI0 MHOXKECTBA I€HOB, YYaCTBYIOIIUX Kak
B OMOCHHTE3€ UIMEHHO XOJIECTEepOIIa, TaK U KUp-
HBIX KUCIOT U Tpuruuepuaos. SREBP-1c¢ pery-
JUPYET SKCIPECCHUIO T€HOB, CBA3aHHBIX C 00OMe-
HOM >KHPHBIX KHCJIOT.

C 6uoCHHTE30M UMEHHO XOJIeCTepoJia B Iep-
By10 ouepenb cBsa3an 6emok SREBP-2. On sBis-
eTcst (paKTOpOM TPAHCKPHIIINHN IS KITFOUEBBIX
dbepmenToB OmocuHTe3a xonectepona: [MI-
KoA-penykrazsl (Hmgcr), rena LDLR, T'MI -
KoA-cuntaspl, ¢apuesmngudocdar CUHTa3bI,
AT®-mutparimasbl, CKBaJIeH-CHHTa3bl. He MeHb-
1Iee 3HauY€HUe B PETYJSALUU FeMOCTa3a XoJIecTe-
pUHA 3aHHMAaEeT XOJEeCTePUH-UYyBCTBUTEIbHBIN
Oenok (Scap), aKTUBHPYIOUIMK pacIICTUICHUE
SREBP-6enka. SCAP — »3T0 wuHTerpaabHbIil
MeMOpaHHBI OEJI0K €O CTEepOJI-4UyBCTBUTENb-
HbIM JoMeHOoM (SSD), pacnosnokeHHbIH B 3H]I0-
1asMaTudeckoM petukyiayme. [Ipu cHmxeHun
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KOHIIEHTpAllMM XOJIECTepUHa B KJIETKe Scap co-
npoBokaaetr SREBP k sanpy, rae on akTuBupyer
CTEPUHOBBIE PETYISITOPHBIE AJIEMEHTHI, JIOKa-
JU3YIOIIKecs] B KOHTPOJbHBIX 00JacTAX T€HOB
MeTtabonu3ma JunuaoB. C Apyroi CTOPOHBI, W3-
OBITOK XOJIECTEpUHA MOJABIISIET STOT TPAHCIIOPT,
CBA3BIBAsICh B MeMOpaHe co Scap [2, 24].

Emé onra MexaHu3M peryJisiiiuy ypOBHS BHY-
TPUKIIETOYHOTO XOJECTEPUHA CBS3aH C IOCTY-
IIJIEHUEM €ro B KJIETKy B coctaBe yactuu JITTHII,
ocymecTBisieMblM ¢ ydactuem LDL penento-
pa LDLR (low density lipoprotein receptor).
CeMeiicTBO T€HOB PELENTOPOB JIUIOIPOTEHUHOB
HU3KOM TIOTHOCTU COCTOUT U3 OEJIKOB KJIETOY-
HOM MOBEPXHOCTH, YYaCTBYIOIIMX B OMNOCPENO-
BaHHOM peLENTOpPaMH 3HJOLUTO3E CHerudpuyie-
ckux surasgoB. JIITHIT oObpraHO CBs3BIBArOTCS
Ha KJIETOYHON MeMOpaHe M MOMAaJaloT B KIETKY,
a3areM B JIN30COoMbl. TaM OeI0K JIMITOIPOTEUHOB
JIErpaiupyeT, a X0JIECTEPUH CTAHOBUTCS TOCTYTI-
HBIM JJISl BO3JIEUCTBUSI MUKPOCOMAJIBHBIM (hep-
MEHTOM 3-TUAPOKCHU-3-METUITITY TAPHIKOIH3UMA
A (I'MI'-KoA) penyxra3bl, OrpaHUYHBAIOIINM
CKOpOCTh CHHTE€3a XoJecTepuHa. B To ke Bpe-
MsI IPOUCXOAUT B3aUMHAsl CTUMYJISIIIUS CUHTE3a
CJIOXKHBIX A(UPOB XOJIECTepUHA. Y YeIOBEKa My-
taiuu B reHe LDLR BbI3BIBalOT ayTOCOMHO-/10-
MHHAHTHOE PACCTPOMCTBO — CEMEWHYIO T'MIEp-
xonectepuHemuto. Jkcnpeccus rea LDLR mo-
JKET PEerylIupoBaTbCI MEXaHW3MAMH AJIBTEpHA-
TUBHOTO CIUJIAMCHHTA, KOTOPBIA MPUBOAMUT K TO-
SBJIICHUIO HECKOJIBKMX BapHAHTOB TPAHCKPHIITA
resa LDLR. TpanckpununoHHas akTUBHOCTH
JTAHHOTO T€Ha PEeryJlupyeTcsl Mo MeXaHUu3My 00-
paTHOM cBsi3u [24] 1Mox KOHTPOJIEM YPOBHS XOJie-
CTEpHUHA B KJIETKE C TIOMOLIbIO TPAHCKPUIIL[UOH-
HbIX (akTopoB O6enkoB — SREBP2 u LXR (Liver
X Receptor — X-penenirop neuenn) [24, 25].

benoxk LXR sgBiseTcss omHAM M3 BayKHEH-
IIMX PETYJIATOPOB TOMEOCTa3a XOJIECTEpHHA
Y JKUPHBIX KHUCIIOT MyTEM PEryJsiliik KCIpec-
cuu SREBP kak Ha ypoBHE TpaHCKPHUIIIMH, TaK
Y Ha MOCTTpaHCIAMOHHBIX 3Tanax. LXR npen-
YIPEXKIaeT IOBBIIICHUE YPOBHS XOJIECTEPHHA
B KJIETKE M CTUMYJUPYET KCIPECCUI0 (hepMEeH-
TOB U TPaHCIOPTEPOB, YUACTBYIOIIMX B 0OpaT-
HOM TPAHCIIOPTE XOJIECTEPUHA U3 KJIETKH, B IIpe-
BpAIICHUU XOJIECTEPUHA B KEITYHBIE KMCIIOTHI U B

AKCKPEINH X0JIeCTepuHa [25], aKTUBHUPYET IKC-
npeccuto  reHa ABCA1 (AT®-cs3piBaro1iero
KaCCEeTHOTO TpaHCIopTepa IMojaceMeicTa A),
YTO B KOHEYHOM UTOI'€ CIIOCOOCTBYET BHICBOOOXK-
JEHUIO XOJIECTEpUHA U3 KIIeTOK mnedeHu. Kpome
TOrO, aKTUBHOCTh LXR MNpHUBOIUT K CHUKEHUIO
ypoBHs penentopos k JIITHII nyrém ycunenns
UX Jerpajaluu.

JpyruM peryiasiTopoM 3KCIPECCU peLernTo-
pa JIITHII sBnsercs PCSK9 — cepunoBas npo-
Teasa, y4yacTBYIOLAsl B PETYISILIMM SKCIPECCHU
PEeLEenTOPOB JUIMOMPOTENI0B HUZKOM MJIOTHOCTH
u Metabonuzme APOB nunonporen1oB, orpanu-
yuBaromas nomomenne yactuy JIITHIT myrem
HaMpaBJIeHUs UX PELENTOPOB K JU30coMaM [25,
26].

3acimyKMBaeT BHHUMaHUSl YCTaHOBJIEHHAs
B3aMMOCBSI3b MEXKIY XOJIECTEPHHOM >KHPOBOM
tkaau U pepmerToM SOAT1 y kpymHOTo poraro-
ro ckota. SOAT1 (ctepon-O-anuntpancdepasa,
WIM alWI-KO3H3UM A: XOJeCTepuH-allUITPaHC-
depazal) nmpencrasisieT co00il BHYTPUKIETOU-
HBI O€JOK, KOTOPBIA KOIUPYETCS OJHOMMEH-
HBbIM TeHOM. J[aHHBII (hepMeHT, paconoKeHHbIN
B HJIOIIJIa3MaTHYECKOM PETUKYJIyME, Y4aCTBYET
B 00pa3oBaHUM CIIOXKHBIX 3(PHUPOB XOJIECTEPU-
Ha. BbUIM BBISBICHBI aJUTHUBHBIE U JIOMHHHU-
pytorue 3pdexter SNP rs134357240 B renax
SOAT1, noCTOBEpHO CBSI3aHHBIE C XOJECTEPH-
HOM >KUPOBOU TKaHU [27].

B Gnukaiiiee BpeMst MOXKHO 0KUAATh MOSB-
JeHusi paboT, MOCBALICHHBIX JIU30COMHOM KHC-
novi nunaze LAL Bo B3auMocBs3u ¢ 0OMEHOM XO-
JeCTeprHa y KPYITHOTO pOTraToro ckota. JlanHbIit
(depMeHT uMeeT BaKHOE 3HaueHue B 0OMEHe JIH-
MUJI0B, OCYIIECTBIISAS B JIN30COMaX KUCIOTHBIN
TUPOJIU3 CIIOKHBIX XOJECTEPOJIOBBIX 3(UPOB
710 CBOOOJHOTO XOJIECTepUHA U KUPHBIX KHCIIOT
B kietke [28-30]. LAL-omocpenoBaHHbBIN JIH-
MIOJIU3 CBSI3bIBAET BHYTPHUKJIETOUHBIN JIMITUTHBIN
MeTaboIM3M € KJIETOUHBIMH (PYHKIUSMU yepe3
JUMOJIUTUYECKUE MPOAYKTHI, KOTOpPBIE PErysu-
pYIOT KaTaboimudeckue, aHaOOIMYEeCKUe W CHUT-
HanbHbIe MyTH [31-32].

VY d4enmoBeka CHM)KEHHWE AKTUBHOCTH Te€Ha
LAL (lysosomal acid lipase gene) BbI3bIBaeT Ha-
KOIIJIEHHE 3(PUPOB X0OJIECTEpUHA, KOTOPOE COIPO-
BOKJ]A€TCSl HAKOTLJIEHUEM YKUPOBOM TKaHU B I1e-
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yeHu [33-35], a moiaHOE OTCYTCTBHE €TO AKTHB-
HOCTH BBI3BIBAET ayTOCOMHO-PEIIECCHBHOE 3a-
OoJreBaHMe, M3BECTHOE Kak OoJie3Hb BonbMaHa,
XapaKTepU3yIOIIeecss  HAKOIJICHHEM  KHpa
B CTCHKAX KHICYHUKA W MECYCHH, MTPUBOISIIHM
K HAJMOYECYHUKOBON HEJOCTATOYHOCTH M CMEp-
TH MJIAQJICHIIEB B TIEPBBIN Tof] UX ku3HU [36, 37].
B cBsa3u ¢ tem, uto LAL Bce wame nmpusHaer-
Cs BaXHBIM PETYISTOPOM IIMHPOKOTO CIIEKTpa
[38], xorenoch Obl yBUAETH pabOTHI, B KOTOPBIX
OXapaKTEPHU30BaHbI OMOXMMHYECKUE H CTPYK-
TypHble ocobOenHoctu JIKJI (sm3ocomanbHOM
KHUCJIOW JIATAa3bl), OMOJOTHYECKUE MEXaHH3MBI,
JeKale B OCHOBE TEHETUYECKOW acCOIMAINKI
Mexay LAL u xonecTtepuHOM y KpYITHOTO po-
raToro CKoTa.

Perynsiuust  comep:kaHusi  XOJ1eCTEPUHA
B MoJIoKe. OJIMH U3 aKTyaJbHBIX aCIIEKTOB H3Y-
YeHUs BKJIaJa TeHeTUUeCKuX (aKTOpoB B 0OMEH
XOJIECTEPHHA y KPYITHOTO POTaToOTO CKOTA CBS3aH
C BBISBJICHUEM T€HETHUYECKOTO MoJuMopdusma,
BIIMSIIOINIETO HAa COIEpPKAHUE XOJECTEpUHA B MO-
noke [27, 39, 40]. bonee rmy0oKoe MOHUMAaHHE
MEXaHU3MOB, OOYCJIOBJIMBAIOIINX COJEPIKAHHE
XOJIECTEPHHA B MOJIOKE, OyIeT CIocOOCTBOBATH
0TOOPY KOPOB C JKEITA€MBIM €T0 COJEPKaHUEM.

XonecTepuH — OCHOBHOM CTEPOJI B LIETBHOM
MOJIOKE C KOHLEHTpanusMu B auamnazone 0,1—
0,3 r/n [41]. D10 cocraBmser Bcero 0,5% ot monu
xupa. OgHaKo U3-3a JOBOJIBHO OOJBIIIOTO COMEp-
JKaHUs B COBPEMEHHOM pAIMOHE YeJI0BEKa MO-
JIOKa ¥ MOJIOYHBIX TTpoaykToB 31u 0,5% obecte-
YUBAIOT BTOPOE MECTO MO BKJIAIY B €KEIHEBHOE
noTpebneHne XonecTepruHa, OCOOEHHO cpeau
miazneHes [42]. [IpumepHo 3a 3 Henenu 10 OT-
erna u A0 5—7 Hemelb IMOCIE POIOB CKOPOCTH
JUTIONM3a TPEBBIIAET CKOPOCTh JIMIOTEHE3a
B JKMpPOBOW TKaHW JOWHBIX KopoB [43]. B ator
TIEPUOJT JTUTONN3 OOYCIOBJIIEH TOPMOHATHHBIMHU
W3MEHEHUSIMHU, KOTOPBIE CBSI3aHbI C POJaMH U Ha-
4aJioM JIAaKTaIllH, a TakKe Me(PUIIMTOM SHEPIHH,
BBI3BAHHBIM BBICOKOM MOJIOYHOM MPOIYKTHBHO-
CTBIO M OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH BBE-
JIEHUsI KOPMOBBIX 100aBOK [44].

CnoxuBIIMICS B TIOCJTCIHHUE ECSITHICTHS
CIIPOC HACEJIEHUs PA3BHUTHIX CTPaH HA 3I0POBOE
MMUTAaHUE U TUTIOXOJICCTEPUHOBYIO TUETY JEIacT
aKTyaJbHBIMHA TIPOTPAMMBI T€HETHYECKOTO OT-

Oopa Ui CHIKEHUSI COZIEP)KaHUs XOJeCTEpUHA
B Mosioke. Ot 10 mo 18% ot oOmie#t penorunm-
YECKOW M3MEHYMBOCTU COJIEPYKAHUS XOJIEeCTepu-
Ha B KOPOBbEM MOJIOKE O0YCIIOBJIEHO I€HETHYe-
CKUMH (DaKTOpaMHu.

CerofHsi yCTaHOBJIEHBI MHOTHE 3HAYMMBbIE
SNPs, noxann30BaHHBIE B T€HAX, Y4aCTBYIOIINUX
B OOMEHe XoJiecTepuHa B II€UEHU WU TpaHC-
MOpPTE XOJIECTEPHHA, B OTHOIIEHHWU KOTOPBIX
MPENOoaraloT MOTEeHIHMAIBHYIO POJb B pPEry-
JSAUUU  COAEpkAaHMSI XOJEeCTeprHa B MOJIOKE.
ITocnenuue uccnenosanus BeisiBUIn SNP, acco-
LUUPOBAaHHBIE C YPOBHEM XOJIECTEPUHA MOJIOKA,
BreHax ACAT2 u LDLR [27]. YuacTue npoayk-
ToB reHoB ACAT u LDLR B perynsiuu metado-
JM3Ma XOJeCTepHUHa ObLIIO OMMCAHO HAMU BBILIE.
JlanHble McCclieAOBaHUS TO3BOJSIOT MPEATNONOo-
KUTh HAJIMYUE HECKOJbKHUX MEXaHU3MOB, pery-
JUPYIOIIMX COIepKaHNE XOJIECTEPHUHA B MOJIOKE.

B mnocnennee BpeMs QOCTaroyHO OBICTPO
HakarmMBaeTcs HMHGQOpMalus O BIHUSAHUU MY-
Tanmii TeHoB-kaHauaatoB PPAR (pemnenTopos,
aKTUBUPYEMBIX MPondepaTopoM MepoKCUCOM —
peroxisome proliferator-activated receptors)
y KpYIIHOTO pOraToro CKOTa Ha MeTaboyn3M
KUPHBIX KUCIOT, 0 PPAR B cBsA3M ¢ npusHaHu-
€M UX MOTEHIUATbHON BAKHOCTH B PEryNslUU
COJIEpKaHUSI XOJIECTEPUHA B MOJIOKE, B KOHTPO-
Jie CUHTEe3a MOJIOYHOTIO KHpa U (pOPMHPOBAHHUU
IpU3HaKa MPaMOPHOCTH Msica [45].

YcraHoBieHa poib TEHETHYECKOTO  IIO-
aumopdu3Ma MO TeHy  JAHalWINIALEPOI
O-amunrpancdepassl DGAT. DGAT1 — BakHbBIN
(depMeHT, MPUHUMAIOIINHA yYacTHe B Peryislun
romeocTasa xojnecrepuHa. B nenom DGAT siBisi-
€TCsl BAKHEHIIIMM SH3UMOM OMOCHHTE3a TPUIIIH-
LIEpU/IOB B KJIETKaX )KUPOBOM TKaHU. Hemocrarok
dbepMeHTa MPUBOAUT K AalbTEpallid CUHTE3a
KUPHBIX KHUCJIOT B aJUIOIUTAX, CKEJIETHOU MYy-
ckynarype. [Ipu 3TOM NpPOMCXONUT CHUKEHHE
YPOBHS JIaKTallMd y KOPOB BIUIOTH JI0 arajak-
tun. I'en DGAT1 pacrnionoxeH B IIEHTPOMEPHOM
peruone 14-i1 XxpOMOCOMBI KPYIHOTO POraToro
ckoTa. JlaHHBIM T'€H acCOLMHUPOBAH C BEJINYH-
HOM yJ10d U TPOAYKTUBHBIMH XapaKTepUCTHKa-
MU MOJIOKa (BBIXOJ] MOJIOYHOTO >KHpPa, MPOLEHT
KUpa, BBIXOA OeKka M mporeHT Oenka) [46—49].
HccnenoBaHusiMM ~ YCTAHOBJIEHA — aCcCOLMALIMS
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SNP 232Lys ¢ TOBBINIEHHOW KOHIICHTpAIHil
KHMPa W HACHIIIEHHBIX )KUPHBIX KUCIOT B MOJIOKE
y KOpoB pasHbIX nopo. IIpogemoncTpupoBana
CBsI3b reHeTnyeckux nonumopdusmor DGATI
C BBICOKUM COACp)KaHUEM BHYTPHMBIIICUYHO-
ro JKUpa, MPaMOPHOCTBHIO Msca. BHISBICHBI
OHOHYKJICOTH/IHBIC TOJUMOP(PHU3MBI B TCHE
B DGATI, accomuupoBaHHBIE C COAEpKAHUEM
XOJIeCTepHHA B MOJIOKE U OOBSCHSIOLINE 3HAYH-
TEJNBHYI0 YacTh (EHOTHUITMYECKON AUCTIEPCUU —
ot 6,84 no 7,54 % [27]. Takue ucciaenoBaHUs
MOATBEP)KIAAIOT BaKHYIO POJIb T€HA AUALMIIIIIN-
nepon O-ammnrpancdepazsl DGAT1 B perynu-
POBaHMM COAEpKAHUS XOJIECTEPHUHA B MOJIOKE,
MOJIOYHOW U KUPOBOW MPOTYKTUBHOCTH, a TaK-
e TpeanaraioT aktyainbHele SNPs, koropsie
MOTYT OBITh MOJIE3HBI 151 OTOOpa Ha MOJIOYHYIO
¥ KUPOBYIO MPOAYKTUBHOCTh M YYACTHS )KHBOT-
HBIX B NPOTpaMMax pa3BeNeHUs, HaIleJICHHbBIX
Ha CHIKEHHE COJIepyKaHUs X0JIeCcTepruHa B MOJIO-
Ke.

YcTraHoBieHo, qTO0 TeH AGPAT1
(1-Acylglycerol-3-Phosphate O-Acyltransferasel;
l-amunrnunepun-3-dpocdar-O-anuruic-
TpaHcdepasa 1) urpaet pojb B CHHTE3€ JIUMUIOB
B MBIIIIAX TKAHU MOJIOYHOH KeJIe3bI Y KPYITHOTO
poratoro ckota [50]. bernok AGPAT1 yuactByet
B OnocunTte3e (PpochonunumoB, TPUALTAITIIHIIC-
pHUHA U CIOXKHOTO 3upa XoJecTepruHa U npeoo-
pasyet nuzodocdaTuaHyo Kucioty B (ocda-
TuHY10. CEerofHs yCTaHOBIICHBI A IUTHBHBIC
u nomunupytomue 3pdextsr SNP rs380643365
B reHax AGPATI, nocTtoBepHO CBs3aHHbIE
C coJiepKaHUEM XOJecTepuHa B )KUPOBOM TKa-
Hu [27].

Cunapom aedumnura xosecrepuna HCD
KPYIIHOro poraroro ckora. Ha cerogHsmuui
JI€Hb OCHOBHOE€ KOJIMYECTBO HAy4yHBIX paloT,
CBSI3aHHBIX C OOMEHOM XOJIECTEpHHA Yy KpYII-
HOTO POTaToro CKOTa, MMEET JI0CTATOYHO Y3KYIO
HAIpPaBICHHOCTh ¥ CKOHIIEHTPUPOBAHO HA CHH-
npome aedunura xonectepuna HCD (haplotype
cholesterol deficiency) — peniecCHBHOM T€HETH-
YeCKOM Jie(peKTe KPYIHOTO poraroro cKora roJj-
IITUHCKOW TOPOAbI, KOTOPBIA XapaKTEPU3YETCA
rHOENbI0 TENSAT B TEPBBIE JTHH FITH MECSIIBI
KU3HH, 8 TaK)Ke BIMSET HA YCIENIHOCTh BhIpa-
IIMBaHUS TEIAT. [ JTaBHBIM J1a0OpPaTOPHBIM CHH-

JPOMOM SIBJISIETCS BBIPaXKEHHAsI TUIIOXO0JIECTEPH-
HEMUS ¥ HapylLIeHHe JTUIUIHOTO 0OMEeHa, a oc-
HOBHBIM KJIMHUYECKHUM IPOSBICHUEM Y T'OMO3H-
TOTHBIX 0CO0eH — XpoHuYecKas Auapesi, He To-
Jaroniasicst Tepanuy U NpUBOASILIAS K OTPOMHBIM
SKOHOMHYECKUM noTepsM. OHaKO B HEKOTOPBIX
POCCUMCKUX MOMYNISLMAX TOJIITHHCKOTO CKOTa
HE OTMEUYEHO M3MEHEHUH YPOBHsI OOIIEro xoie-
crepuna [51]. J.J. Gross u ngp. [52] mpenmona-
raroT, YTO 3TU IPPEKThl HE MOTYT OBbITH MOJIHO-
CThIO OYEBHUJHBI Y F€TEPO3UTOTHBIX HOCUTENIEH
myTaruu APOB, 4T0 mpUBOIUT K BO3MOXKHBIM
HeCTIeU(PUISCKIUM CUMIITOMAaM CHIDKEHUsS (ep-
TUJIBHOCTHU, POCTA U 310POBBS.

lanmmotum, cBs3aHHBIN ¢ AeUIIMTOM XOJe-
CTeprHa U OOYCIIOBJIECHHBIM Ka3zyaJlbHOM MyTa-
nuen Ha xpomocome 11 KpymHoro poratoro cko-
Ta, 3apErUCTPUPOBAH OTHOCUTEJIBHO HEJaBHO
[53—-55]. BeiaBnennas npu cunapome aeduiu-
Ta XoJIeCTepUHa MyTalus OOyCIIOBIE€Ha BCTAaB-
kot B 1299-10 m.H. MmoObmnbHOTO AmemenTa LTR
(ERV2-1) mexnay nykineotuaamu 24 u 25 B 3k-
30He 5 reHa anonumnonporenna B (APOB) [56].

BapuanTel ramnoruna geuumra  Xone-
CTeprHa, OOYyCIIOBIIEHHBIE MOTEpeld QyHKUIUU
APOB, ObuM yCTaHOBJIEHBI MOCJE TPOBEACHUS
MOJTHOTEHOMHOTO TOHMCKa acCOLUaIuil y KpyIi-
Horo poraroro ckora. Bapuant APOB kpynHoro
poraToro CKoTa IpeJCTaBiIsIeT cO00W MYTalUIO
¢ morepedt (QyHkuu, aHamorumunyro APOB-
CBSI3aHHOM CEMEWHOW THUITOOETAMITONPOTEHHE-
MUHU-1, EMOHCTpPUPYS HEIMOJHYIO IEHETPaHT-
HOCTb B OTHOUIEHHM BBIPAKEHUS KIMHHUUYECKHX
IPU3HAKOB Ui OMPEEIEHHOro BO3pacTa 1nopa-
JKEHHBIX JIFO/ICH.

VY TensT, ABIAIOIIUXCA TOMO- U TE€TEPO3U-
roTHeIMU HocuTensiMu MyTtaunu APOB, orme-
yaeTcsl pa3Has NEHETPAaHTHOCTb MO0 (EHOTUIIH-
YECKHUM IPOSIBJICHUSIM TaruIoTHUIIA XOJIECTEPHHA.
I'omo3urorsl APOB ¢ KITMHUYECKUM MOPaKEHU-
eM CD noxkazanu ciraboe pa3BuTue, nepeMekaro-
HIYIOCS AUAPEI0 U TUIIOXOJIECTEPUHEMHUIO U, KaK
CJIEJICTBUE, OTPAaHUYECHHYIO TPOAOKUTENBHOCTh
KU3HU. [eTepo3uroTsl ¢ KIMHUYECKUM MOpaxe-
HueM CD naeMOHCTpHUPYIOT CHUKEHHE KOHIICH-
Tpaluy X0JeCTEPUHA U TPUIIIULEPUIOB B KPOBH.
B nenaBanx coobmenus [.M. Hafliger u ap. [57]
npennonarat, uro APOB-acconuupoBannas
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CD, ckopee Bcero, MpeACTaBIsIET COOOM HETOo-
HOE JIOMHUHAHTHOE HACJIEICTBEHHOE METaloIu-
YecKoe 3a00JIeBaHUe C HETIOJHOW TEeHEeTparue
y TE€TepO3UTOT.

B mnacrosmee Bpems cuHapoM nedwuim-
Ta XOJIECTEPUHA C PA3HOM YAaCTOTOW BBISBIICH
B Pa3JIMYHBIX MOMYJSALHUAX TOIIITHHCKOTO CKOTa
B Kurae, I'epmanuu [58]. D10 cBsI3aHO C aKTHUB-
HBIM HUCTIOIh30BaHUEM POIOHAYAIbHUKA e (DEKT-
HOTO TaruIOTHMA — KaHAJCKOrO TOJIITHHCKOTO
obika Maughlin Storm (1991 r. p.) u ero morom-
CTBAa. DJIUTHBIC MNPOU3BOAUTEIN UTPAIOT BAKHEM-
LIYIO POJIb U B PACHIPOCTPAHEHUH T€HETUUECKUX
QHOMAJIU, B TOM YHUCJIE C HEYCTAHOBJICHHOM Ka-
3yalibHOM MyTanueil. Pacnpoctpanenue CUHAPO-
Ma JeuIuTa XOJIeCTEPHHA B TOMYISIUSIX TOJ-
MITHHCKOTO CKOTa BO MHOTHX CTpaHax IMomuep-
KHBAeT aKTyaJbHOCTh MOHUTOPHHTA BCEX acleK-
TOB BJIMSIHUS TPOU3BOIUTENISI HA TOTOMKOB.

3akirouenue. VccneqoBanus B OTHOIIEHUH
MeTaboar3mMa 1 OMOXUMHUYECKOTO CTaryca KpyI-
HOTO pOTaTroro CKOTa IO3BOJISIOT OMUCKHIBATH
MEXaHHU3Mbl  B3aUMOJICHCTBUS TEHETUYECKOM
U CpeloBOW perymsauuu (yHKIIMOHUPOBAHUS
opraHusMa XUBOTHBIX [59]. M3ydenue paznmd-
HBIX aclleKTOB OOMEHa XOJIeCTepuHa, BOMPOCOB
pPEeryisiiiud €ro TOMEOCTa3a, BIMSHUS TEHETHU-
YECKUX NOIUMOpP(PU3MOB — aKTUBHO pa3BUBa-
oll[eecsl HampaBjieHue B OUONIOTUU, METUIUHE,
BETEPUHAPUU M 300TEXHUHU. ITO OOYCIIOBIIEHO
MHOTOTPaHHON pOJIbIO XoJecTepuHa B (yHJa-
MEHTAJBHBIX Mpolleccax MeTadoau3Ma, MpoTe-
KAIOIINX B OPTaHU3ME YeJIOBEKA UITN KUBOTHBIX.
YcraHoBIeHHE 3aKOHOMEPHOCTEH B MPOTEKaHUU

aTo(U3HOIOTMYECKUX MPOIECCOB MPH OMOCHH-
Te3e XONEeCTEepUHa OOYCIOBICHO KpaliHe IIupo-
KM DPAacHpOCTPAHEHUEM B TOMYJISIUU JIIOACH
pPa3HOOOpPa3HBIX KIMHUYECKUX BAapUAHTOB Ma-
Ta0OTMYECKOTO CHHJPOMA, BBICOKOW CMEPTHO-
CTBIO OT CEPJIECYHO-COCYIUCTHIX 3a00JICBaHUIA.
EctecTBeHHO, B 00MacTH MEIUILIMHBI OCHOBHOE
KOJTMYECTBO HAYYHBIX pa0OT CKOHIICHTPUPOBAHO
Ha MpobseMe aTepoCKIIepOo3a U ero KOppeKLUH.
CnoxuBiiasicsi B MOCIEIHUE ECATUICTHS
TEHJICHLIUU B TTUTAHWU, HAINlpaBJICHHbIC HA YIIO-
TpebieHre IPOIyKTOB C MOHM)KEHHBIM COJepIKa-
HUEM XOJIECTEpUHA, ONPENEISAI0T aKTyaJlbHOCTh
W3yYCHUS MPOIECCOB META0OIU3Ma XOJIECTePH-
Ha B JKMBOTHOBOJCTBE. MeXIONMyIsMOHHBIE
Y MHIUBUIyaJIbHBIC PA3IMYMs MO YacTOTam aj-
Jenel TeHOB MeTadoiu3Ma JIMMUIAOB U OOMeHa
XOJIECTEpUHA Yy KPYMHOIO pOraroro Ckora, 4a-
CTOTaM TaIJIOTUIIOB, OCOOEHHOCTSIM CILICTUICHUS
reHOB O0OYCIIOBIIMBAIOT HEOJUHAKOBBIN BKJIA]
reHeTH4YecKux (GakTopoB B  (QopmupoBaHHe
YPOBHSI XOJIECTEPUHA Y Pa3HBIX MOPOJ KPYITHO-
IO POraToro CKoTa, B pa3HbIX NOMYJSIIUAX, Y TO-
TOMKOB pasHbIX INpousBoauteneu. Ilpu stom
YCTAHOBJICHHBIC B3aMMOCBSI3H MEXKIY YPOBHEM
XOJIMCTEPUHEMHH U PEIIPOJYKTUBHBIM CTaTyCOM
KPYITHOTO pOTaToro CKOTa, OTKPHITHUE TallIOTH-
na aeduiuTa XojlecTepruHa U pacmugpoBKa ero
T€HETUYECKOW OCHOBBI B MOMYJSLUUA TOJIITH-
HOB, pacmu(pOBKa MOJICKYISIPHO-TEHETHIECKUX
MEXaHU3MOB, OIPEAEISAIOIMINX COAECPKAHUE XO-
JIeCTepUHA B MOJIOKE, MOJYEPKUBAIOT AKTyaslb-
HOCTh M 3HAUUMOCTbH UCCIIEIOBAHUN B TAJIbHE-
IeM U3y4eHHun oOMeHa XOJeCTepruHa y KOpPOB.
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BJIMAHUE TEIIJIOBOI'O CTPECCA HA KAYHECTBO CIIEPMOITPOAYKIIUH
XPAKOB-IIPOU3BOJIUTEJIEN PAZHBIX TOPO/ U EE OIJIOJOTBOPSIONIYIO
CIIOCOBHOCTbD
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cliepMbl, OILIOAOTBOPSAEMOCTD,
HoBocubupckuii rocyiapcTBeHHbI arpapHblil YHMBEPCTET, MOPOJbI CBHHEI, KPyIHast OeJiasi,
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Pedepar. Ocnosnoii yenvto oannoit pabomel 6v1710 u3yue-

HUe 6IUAHUA MENI06020 CMPECCA HA KAYeCmeo cnepmo-

HPOOYKYUU XPAKOB-NPOU3E00UmMEeell PAZHBIX ROPOO (KpynHasa benas, 1anopac, 010poK, Makcepo)
U e€ on000meopAUWLYI0 cnocoonocmo. B xode uccnedosanua namu ycmanoeneno, 4mo menio-
601l cmpecc énusem HA AKMUGHOCMb ceuHell. Cmpemnenue ymeHbuumsy npou3600Cmeo mena
nPpUEOOUN K MATIONOOGUNCHOCMU, 65]10CHIU HCUBOMHBLX, CONPOBOIHCOACHICA CHUICCHUEM ANNemu-
ma, y omoeibHblX 0co0eil HadNI00aemcs 00blUKA U MOPMOMHCEHUE NO06bIX pedhnekcos. Ha smom
pone so3nukarougue ¢ opzanume HapyuieHus, NOOKPEen1eHHble TOKATbHBIM NOGLIUIEHUEM MeM-
nepamypul ¢ MOULOHKe, 0KA3bl6al0mM He2amueHoe 61uaHue Ha Kauecmeo cnepmuvl. Mot nadnrooanu
MEHOCHUUIO K YMEHbUIEHUIO 00bema IAKYAAma u CHucenue (y 001buiuHCmea nopoo cmamu-
cmuuecKu 3HaYUM0) KOHUEeHmMpPayuu cnepmamo3ouoos 6 iaKyname na 11,47-34,96%, npu smom
opzanonenmuuecKue nokazamenu (yeem, KOHCUCHMEHYUA, 3aNaAX) He NPEmePnesalu UIMEeHEeHUIlL.
Tennoeoit cmpecc HecamugHo CKA3bl86AeMCA HA ONIO0OMEOPAEMOCHIU C6UHOK, YMEHbUIACM A e
POAMHOCMY YCREWHOU umMnianmayuu Imopuona. Onjio0omeopaemocms c6UHOK, 0CEMEHEHHbIX
CHepMmMOoll, NOYYEeHHOU Om XPAKOG 8 NEPUOO Menno6o2o cmpecca, chuxcanaco na 10,3-23,7 % u 0o
KOHUA HAONI00eHUA MAK U He 00Cmu2ia 00cmpecco6o2o yposua. OcHogvl6aACy HA pe3ynbmamax
uccned06anus, Mol yCMaHoGUU, YMo 6 3a6UCUMOCIU 0N NOPOOHOI NPUHAODIEHCHOCHU CEUHbU
MO2ym nepeHocums meniogoii cmpecc 6 6onee maxcenoi unu oonee neckou gropmax. Illopoov
ceuHell Kpynnasa 0enas u MaKczpo Menee 4yecmeumenbHol K nOGbIUEHUIO MeMNepamypvl OKpy-
JHcaroueii cpeovl (y HUX MeHbUIe USMEHATUCL NOKA3ameau 00uieco cocCmoaHus, Cnepmol U Onio-

oomeopaemocmu), uem OOPOK U 1aHOpPaAc.

EFFECT OF HEAT STRESS ON THE QUALITY OF SPERM PRODUCTION OF BOARS
OF DIFFERENT BREEDS AND ITS FERTILITY

M.P. Gutman, Researcher
N.N. Gorb, PhD in Veterinary Sciences
V.M. Sorokoletova, PhD in Biological Sciences, Associate Professor

Novosibirsk State Agrarian University, Novosibirsk, Russia

Key words: heat stress, boar, pig, semen quality, fertility, pig breeds, Large White, Landrace, Duroc,
Maxgro.

Abstract. The primary purpose of this work is to study the heat stress on the quality of sperm produc-
tion in boars of different breeds (Large White, Landrace, Duroc, Maxgro). The authors found that
heat stress affects the activity of pigs. The desire to reduce heat production leads to sedentary, passive
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animals, accompanied by decreased appetite, shortness of breath and inhibition of sexual reflexes
in individuals. Against this background, the disturbances arising in the body, reinforced by a local
increase in scrotal temperature, harm semen quality. The authors observed a tendency for decreased
ejaculate volume and a decrease (statistically significant in most breeds) in the sperm concentration
in the ejaculate by 11.47-34.96%. But at the same time, the organoleptic values (colour, consistency,
smell) did not change. Heat stress hurts the fertility of pigs, reducing the probability of successful
embryo implantation. The fertility of sow inseminated with semen from boars during heat stress de-
creased by 10.3-23.7%. And also, the fertility of the sow did not reach pre-stress levels until the end
of the observation. Based on the study results, the authors found that, depending on the breed, pigs
can tolerate heat stress in a more severe or milder form. The species Large White and Maxgro are
less sensitive to increased ambient temperature (they had fewer changes in general condition, semen
and fertility) than Duroc and Landrace pigs.

TemoBoll cTpecc — 3TO Cepbe3Hast MIpo-
OnemMa MouTu BCeX OTpaciield KHUBOTHOBOJCTBA,
HEraTUBHO BIUAMOIIAs Ha OJaromoixydyue xKu-
BOTHBIX [1, 2]. Korna »uBOTHBIE MOABEPraroTCs
BO3JICUCTBUIO YCIOBUM CPEJbl, KOTOPBIE MPEBbI-
IAI0T UX TEPMOHEUTPaIbHYIO 30HY, (P PEeKTHB-
HOCTb MPOU3BOJACTBA CHUYKAETCS, MOTOMY YTO
MPUOPUTET HCIIOJIb30BAHUSI TUTATEIIbHBIX Be-
LIECTB MEPEOPUEHTUPYETCS Ha 3BTepMUIO [3].
TemnoBoii cTpecc sBIsieTcs IPOOIeMOi He TONb-
KO TPONHMYECKUX CTPaH, HO U CTPaH C YMEpEH-
HBIM WJIM PE3KO-KOHTUHEHTAJbHBIM KIMMATOM,
XapaKTepU3YIOMIMUMCSL  JOCTATOYHO  JKapKUM
netom [4]. IIpoGnemy TernoBoro crpecca 060-
CTpsIeT TeHETUYECKas CEJIEKLHUs 10 MOKa3aTesiM
MPOAYKTUBHOCTU (HAIPUMEP, MPUPOCTY MACChI
Teja, ya010), B pPe3yJbTare y )KUBOTHBIX CHUXKa-
€TCs YCTOMYMBOCTb K CTpPECCY, MOCKOJIBKY 3TH
MOKa3aTelld CBA3aHbl C MOBBIIIEHHOW METa0Oou-
YecKo BbIpaboTKoi Teruia [2, 4].

B cBUHOBOACTBE SKOHOMHUYECKHE TOTEPH,
CBSI3aHHBIE C TEIUIOBBIM CTPECCOM, B OCHOBHOM
OOBSICHSIFOTCSL 3aMEJICHHBIM M HEMOCTOSHHBIM
pocToM, cHKeHHeM 3()()EKTUBHOCTH HCIOIb-
30BaHUsl KOpPMa, KayecTBa TYII (MOBBIIMICHHOE
OTJIIOKEHUE IUIHUIOB), TUIOXOW MPOITYKTUBHO-
CTBIO U OIUIOJIOTBOPSAEMOCTbIO CBUHOMATOK, I10-
BBIIIIEHHON CMEPTHOCTHIO U 3a00JI€BAaEMOCTHIO
[2, 5]. Hapymenue penpoayKTUBHOU (YyHKLIUH
y XPSKOB, IMOJBEPTIIMXCS TEIUIOBOMY CTPECCY,
HaOOaeTCs BCIEACTBHE HApYLICHUs CriepMa-
TOTeHe3a, CHIDKEHUSI KauecTBa CIepPMbI (YMEHb-
LIEHUE KOHLEHTPALMU CIIEPMATO30MU10B, UX MO-
BIDKHOCTH, TOSIBIIEHHE OOJBIIOTO KOIUYECTBA
AHOMAJbHBIX CIEPMHUEB) U, CJEI0BATEIbHO,

ee OIUIOAOTBOpstomIel crocodHoctu [3, 6-8].
Takum 00pa3oM, TEIIOBOI CTpecc 3aTparuBaeT
MPAKTHYECKH BCE YKOHOMUYECKU Ba)KHBIE MOKa-
3aTesu OTPACiIu CBUHOBOJICTBA.

B omHOM W3 CBMHOBOTYECKHX IUIEMEHHBIX
PENpPOAYKTOPOB, PACIONIOKEHHBIX IIEHTPE €BPO-
nieiickoit yactu Poccun, npousomien c6oit pabdo-
ThI CUCTEMbI KOHAULIMOHUPOBAHUS HA MJIOMIAIKE
CBMHOBOJYECKOIO IUIEMEHHOTO PENpOaAyKTOpa
Y 3HAYUTEIHLHOE TIOBBIIICHUE TeMIIePaTyphl, 4TO
Y MOCITY>KHJIO TIOBOJIOM K MPOBEJAEHUIO HAYYHOTO
aHaym3a.

Lenpro Hamero uccieaoBanus ObUIO U3yde-
HUE BJIUSHHUS TEIUIOBOTO CTpecca Ha KadecCTBO
CIIEPMONPOAYKIIMHU XPSAKOB-TIPOU3BOIUTENCH
pasHbIX mopon (KpymHas Oenasi, NaHzapac, Iro-
POK, MaKkcrpo) u €€ OIuIoI0TBOPSIOLIYIO CIIOC00-
HOCTb.

OBBEKTBI U METO/bI
NCCIIEAOBAHUH

HccnenoBanust MpoBOAMINCH HA IUIOIIAJIKE
CBHHOBO/JYECKOTO IJIEMEHHOTO PENpOLyKTOpa,
PAcCIIOJIOKEHHOIO B LIEHTPE €BPOIECHCKON 4acTH
Poccun. AHanu3 JaHHBIX MPOBOAWIIMU C | HIOHA
10 3 ceHTa0ps ¢ BpeMEHHBIM MHTEpBaJIoM | He-
nensi. B onbIT ObUTH B3STHI XPSAKU MTOPOJ] KPYITHAST
6enass — 19 ronos, nanapac — 17, mopok — 11,
Makcrpo — 9 ronos.

Marepuanom 715 aHaJIu3a CIIyKUIU JaHHbIE
perucTpaium TeMIeparypbl B CEKTOpe CoaeprKa-
HUS XPSIKOB-IIPOM3BOIUTENEH, KAUECTBO CIIEPMO-
IPOAYKIIMU U JaHHBbIE 00 OIUIOZOTBOPSEMOCTH
CBHHOMATOK.
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W3mepenue Temrmeparypsl B TOMEIICHUH
OCYIIECTBIIIOCH AJIEKTPOHHBIM TEPMOMETPOM,
MOJIBEILICHHBIM B IIEHTPAJIbHON YacTH KOpIyca.
JlaHHBIE C TepMOMETpa TepeaBaIiCh B CHCTe-
My BEHTWIMpoBaHHs Valtonic, paboTarouryio
COBMECTHO C NMPOMBIIUICHHBIM KOHIUITHOHEPOM
Ferroli FTP. BBuay makcumalbHOTO MOBBILIE-
HUSl TEMIIEPaTypbl B CEKTOpE B THEBHOE BPEMs
HaM¥ IPOBOAMJICS aHAIIN3 JTaHHBIX, TIOTYYEHHBIX
B 8:00, 12:00 1 16:30 u.

[Tony4yeHHY!I0 OT NPOW3BOIUTENEH criepMy
MOJIBEprajf UCCIEOBAHUIO, ONpeness e€ npu-
TOTHOCTh JUII OCEMEHEeHHsI MaTok. Jlist BcecTo-
POHHEH OIEHKH KayecTBa CIIEPMBI HCIIOIH30Ba-
JM METOJbI, HaIIEANINE MIMPOKOE NMPUMEHEHUE
B TIPOM3BOJICTBEHHBIX YyCIOBUsAX. OlleHKa Kaue-
CTBa CBEXKEIOJIYYCHHON CIEPMBI MPOBOIMIACH
M0 HECKOJIBKHAM IOKA3aTeNsIM: O0BEM DSKYJIs-
Ta, IIBET, KOHCUCTEHIIUS, 3aIax, KOHIICHTPAIus,
TTOIBMXKHOCTH criepMueB. OO0beM IsIKysiTa orpe-
JENSUTH 110 JIEJICHUSIM Ha CIIEPMOTIPUEMHUKE,
I[BET, 3alax M KOHCHCTEHIIMIO — OPTaHOJIEINTH-
yecku [9]. Coneprkanue criepMaTo30UI0B C MPsi-
MOJIMHEWHBIM ~ TIOCTYTIATEIbHBIM  JIBUKCHUEM
OTIpe/IeTISUTN B pa3AaBlIEHHOM Karlie 1Mol MUKpO-
CKOTIOM B TIPOXOJISIIIEM CBETE MPH yBETHUCHUH
x100-180 [10]. KonmeHTpamuio crepMaTo30u-
JIOB yCT@HABJIMBAIH IO ONTUYECKOHN IIIOTHOCTH
cnepMbl potomerpom Sperma Cue.

CBUHOMATOK  OCEMEHSUTM  pa30aBICHHOMN
CIIepMO ¢ KOHIIEHTpaIuei oomuee 2,5 Map criep-
MaTo30u0B B 1 criepMozio3e U MOJBHKHOCTHIO
He Hmwke 70%, KOHTPOJb CYNMOPOCHOCTH TPO-
BOAWJIA YJIBTPa3BYKOBBIM ckaHepoMm Draminski
Animal Profi na 23-i 1eHb 1ocie 0OCEMEHEHHUS.

[TocTpoeHne muarpaMM M CTaTUCTHUYECKYIO
00paboTKy JaHHBIX OCYIIECTBISIM B MpOTpam-
Me Microsoft Exel (2016), nns pacuera craru-
CTHYECKOH 3HAYUMOCTH PE3yJbTaTOB UCIIONIB30-
BaJIM HA/ICTPONKY «AHAIN3 TaHHBIX).

PE3YJIBTATHI UCCJIEJJOBAHUI
N X OBCYXKIEHUE

Ha ¢opmupoBanne Mmukpoknumara B TO-
MEIICHUSX CBHUHOBOJYECKOTO KOMIUIEKCca 3Ha-
YUTENFHOE BIMSHUS OKa3bIBAIOT MPUPOAHO-
KJIMMaTU4YeCKHUEe YCJIOBUS IIEHTpPA €BPOIEHCKOM

yactu Poccun, XxapakTepusyrouecs: yMEpeHHO
TEIUIbIM KJIUMAaToM (C TEHJACHLUEH K IoTeruie-
HUIO) CO CPaBHUTENILHO MPOJIOJIKUTEIbHBIM Jie-
TOM M BBICOKOM OTHOCHUTEIBHOM BIAKHOCTBIO
Bo3ayxa [11]. OTHOCHTENBHO MOCTOSTHHAS TEM-
neparypa B CEKTOpe COiepKaHUsI XPSKOB Ha CBU-
HOBOJYECKOM KOMILIEKCE OOecreunBaeTcs aB-
TOMAaTU3UPOBAHHON CHUCTEMOW BEHTHJIMPOBAHUS
Valtonic, paGotaroiieil B KOMIIEKCE € MTPOMBIIII-
nenubIM KoHaunuonepoMm Ferroli FTP, kotopeie
MOJICPKUBAIOT ~ KOMGPOPTHYIO  TeMIleparypy
B npezaenax 18,0-19,0°C nezaBucuMo OT BpeMe-
HU TOJa.

JlHeBHas Temreparypa Ha IUIOIIAJIKe CBUHO-
BOJTYECKOT0O TUIEMEHHOTO PENpPOAYyKTOpa B HUIOHE,
10 c60s1 pabOTHI CUCTEMBI KOHIUITMOHUPOBAHMS
(c 1mo 21 wurons), cocrasmsna 19,44+0,09°C.
C 22 ytons no 1 aBrycra B pabore aBTOMaTHU3UPO-
BaHHOM CHCTEMBbl BEHTUJIMPOBAHUS M KOHAUIIHO-
HUPOBaHUS HAOIIOMAIN COOHU, COMTPOBOXKTAIOTITH-
ecsl 3HaUUTEIbHBIM MOBBILIEHHEM TEMIIEPATyphI,
KOTOpasi B 3TOT MEpHOJ Kojebanack B mpeaenax
ot 22,64+0,44 no 27,68+1,36°C (puc. 1).

MakcumanbHasi TeMneparypa B IOMEIIeHUH
Obu1a 3aduKcupoBaHa B nepuon ¢ 7 no 13 utons,
npu 3TOM yTpeHHss Temmeparypa (B 8:00 u)
obna Ha 4,71+0,82°C Hmwke aaeBHOM (16:30 ).
[ToBpilIeHNE TemmepaTrypbl ObLIO 00YCIOBIIEHO
CTa0MIILHO BBICOKOM TEMIIEpaTypoOil OKpyKaro-
e cpeapl, B pe3yabTare yero Mpoucxoaui Ha-
IPEB KOHCTPYKIIUH MTOMEIIEHUH.

Jls anexBaTHOW TEPMOPETYISIIMM HE00Xo-
JTUM TPaJIMEHT TEMIEPATYPhl MEXKY KUBOTHBIM
1 OKpykaromen cpenoil. Ilpu moBelIeHUN TEM-
nepaTypsl OKpy>Karolel cpebl KpoBb Mepepac-
npeaensieTcsl K KoXe, TEM CaMbIM YBEJIHYHBaeT-
csl OTHEJIEHHE TeIUla ¢ MOoBepXHOCTH Tena. [Ipu
JanbHEWIIEM MOBBIIIEHUH TEMIIepaTypbl OKpY-
Karolen cpesl (TpaaueHT TEeMITePaTyPhl MEKITY
KUBOTHBIM U OKPY’KaOIIEW Cpelof COKpamaer-
Csl UJIM CTAHOBUTCSI OTPULIATEIILHBIM) MEXaHH3-
MBI TEPMOPETYJISIUH 3aTPYAHSIOTCS, YTO TPUBO-
TUT K cTpeccy. Y cBUHEH Mallo (PyHKIMOHAJb-
HBIX MIOTOBBIX XeJle3, KPOME TOr0, TEPMOpPEryIu-
pyromasi CiocOOHOCTh JOTOJIHUTENBHO OCIIOXK-
HSIETCSl TOJICTBIM CJIO€M IIOJIKO’KHOTO KHUPa, 4TO
CTaBUT CBUHEH B 3aBUCHUMOCTD OT JIbIXaTeJIbHOTO
MyTU OTBEACHUS TEIJIa U BENET K IOSBICHUIO
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Mepuog, vabmogenwa
Puc. 1. Konebanust THEBHOH TeMIIEpaTypbl B CEKTOPE COJCPIKaHUS
XPSIKOB-ITPOM3BOJIUTENEH IIJIEMEHHOTO PENPOyKTOpa
Fluctuations of daily temperature in the boar housing s
ector of a breeding stud farm

onpiiku [12, 13]. Ecnu oTBenenue Tterma s
MO/I/ICP KaHUsl IBTEPMUU HEAJCKBATHO, CBHUHBHU
WHULIMUPYIOT Pa3IMYHbIe CIOCOOBI MUHUMH3a-
LMY [IPOU3BOACTBA TEIJIA: YMEHbILIEHUE MOTpe-
ONleHHsT KOpMa, CHIDKEHHE (DU3UYECKOM aKTHB-
HOCTH, CPEJHECYTOYHOTO MPUPOCTA MacChl Teja
u T.1. [3].

HaGnromast 3a CBUHBSMHU B TIEPHOJ TEIUIO-
BOIO CTpecca, Mbl TakKe oOpaTuiIu BHUMaHHE
Ha MaJIONOABMKHOCTb, BSJIOCTh )KUBOTHBIX, CHU-
JKEHUE arMeTHTa, y HEKOTOPhIX CBUHEW OTMeua-
JIM OZIBIIIIKY ¥ TOPMOKEHHE TTOJIOBBIX Pe(IEKCOB.

Pacryiee koiM4ecTBO JaHHBIX CBUJIETENb-
CTBYET O TOM, YTO TEIUIOBOM CTPECC HEraTUBHO
BIIMSIET HA KEJIYIOUHO-KUIIECUHBIA TPAKT, HAPYy-
1as eJ0CTHOCTh KUIIEYHOTo Oaphepa, 4To BbI-
3bIBA€T MECTHYIO M CHUCTEMHYIO BOCHAJIMTEIb-
HYI0 pPEaKluio, CIOCOOCTBYET aKTUBALUU HUM-
MYHUTETA, SIBISICTCS TOITYKOM IS HAPYIICHHS
pernpoaykiuu, pocta u nakrauuu [1]. Kpome
TOTO, TOBBIILIEHHAs! TEMIIEpaTypa OKpYXKaroulei
Cpe/lbl OKa3bIBACT MPSMOE HETAaTMBHOE BIIMSHUE
Ha TEPMOPETYISTOPHYIO (YHKIIUIO MOIIOHKH,
YTO TAK)KE OKa3bIBAET CUJIBHOE BIUSHUE Ha Ka-
4yecTBO cniepmsbl [14-16].

B cBoux wuccnenoBaHusx Mbl TPOBOJIUIIHU
OLIEHKY oObema 3sikyiasTa (puc. 2). Y XpsKkos
MOPOJIbl TIOPOK OOBEM ISIKYJISTA YXKE B IEPBYIO
HEJIEJII0 TEIIOBOro crpecca (¢ 22 mo 28 uroHs;)

ymenbiimiicss Ha 15,12% orHOcUTENnBHO 10-
CTPECCOBBIX II0Ka3aTesield, MaKCUMaJlbHOE €ro
ymenbiienne (Ha 32,33%) dukcupoBanu B mie-
pPHOJ MAaKCUMAaJIbHO BBICOKOW TEMIIEpaTyphl cpe-
1wl (¢ 7 mo 13 urons). Boccranosnenue o0bema
ISKYJIATA MPOU30NUIO0 K 22-29 urons. Y XpsikoB
MOpOJIbl JIaH/Apac MPOMCXOAMIIO CHauyajga Io-
CTEIIEHHOE CHMXEHHE 00beMa ISKYJIsTa, 3aTeM,
B nepuoa ¢ 14 no 21 wurons, pe3koe ero yMeHb-
menue (Ha 43,27%), a uepe3 HENEN0 TaKoe
Ke peskoe yBenuuenue (Ha 45,52%). Y xpsikoB
NOpoAbI KpymnHast Oenasi MaKCUMallbHOE CHUOKe-
Hue obbema a3skynsaTa (Ha 25,23 %) Habnronanu
B niepuoy 7 o 13 urons. Xpsiku opoJibl MAKCTPO
0Ka3aJ1Ch MEHEE YYBCTBUTEIbHBIMU K TEILJIOBO-
My cTpeccy, KojebaHus 00bema IKyYIIATa UMEITH
YMEPEHHBIH XapakTep, MAaKCUMaIIbHO OH CHU3HJI-
cs Ha 20,16%. Cienyer OTMETUTh, YTO JAHHBIE
1o o0beMy 3sKyJsiTa HE ObUIM CTaTUCTHUYECKU
3HauuMbl (P>0,05) Ha npoTskeHnn Bcero nepuo-
J1a HaOMroeHUSI.

OpraHonenTUYEeCKUMH  MCCIIEA0BAaHUSAMU
OTKJIOHEHUH B Ka4yeCTBE CIIEPMBbI HE BBISBHIIM.
Cnepma XpsIKOB-IIPOU3BOAMTENEH BCEX IMOPOJA
B IIEPUOJ MCCIENOBAaHUS HUMesa Oelblil 1BEeT
CO CJIETKa CEpOBATHIM OTTEHKOM, BOJSHHUCTYIO
KOHCHUCTEHITUIO M CIIa0blid crienuduyeckuii 3a-
nax. KonnyecTtBo B cmepMe criepMaro30u/0B
C MPSIMOJIMHEHHBIM MOCTYMATEIbHBIM JIBUKECHU-
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Puc. 2. lunamuka n3MeHeHHsT 00beMa IAKYIITa
Changes in ejaculate volume

eM konebanoch B npeaenax 70,82-79,01% u e
OTJIIMYATIOCH Y XPSIKOB Pa3HBIX MOPO.

[Tog BausiHMEM TEMIIEPATYpPHOIO CTpecca
y CBHMHEW CHMKajach KOHIIEHTpAlMs crepmMa-
To3oua0B. Kak mokazaHo Ha puc. 3, CHIKEHHE
KOHICHTpALUU MMPOUCXOANIIO Y XPAKOB BCEX I10-
pon. HauGonbinee cHUKEHHE KOHIEHTpPALUU
CIEPMAaTO30UI0B B JAKYIIATE OTMEYAIIU B MEPU-
on ¢ 7 mo 21 urona. Tak, y kpynHoi 6einoil no-
POIBbI CBUHEHM KOHIEHTpAlUs CIIepMaTO30U]I0B
CTaTUCTUYECKH 3HAUYUMO CHU3WJIACh IO CpaB-
HEHUIO C JOCTpeccOBbIM nepuonom Ha 11,47%

(¢ 348,26+6,73 no 308,30+7,49 mua/mur; P<0,05),
y opoibl Makcrpo — Ha 13,96 % (c 345,39+8,57
mo 259,35+16,24 wman/mn; P<0,05), y mo-
ponbl mopok — Ha 34,96% (c 388,34+10,66
mo 252,56+20,53 wmmw/mi; P<0,001), y mo-
ponsl nangpac — Ha 20,82% (c 299,10+10,71
10 236,83+20,81 mma/mut;, P>0,05). Takum o6pa-
30M, HAMOOJIBIIINIA OTPUIIATEILHBIN (DPEKT B OT-
HOIIICHUW KOHIICHTPAITUH CIIEPMAaTO30UI0B B -
KyJISITE TeMIIEpaTypHBII cTpecc oKa3aj Ha IMopo-
Iy JFOPOK.

'
un
=]

3

w
un
Q

2

2

=
n
=]

100

&

N
SN
B

KoHuenTpauMA cnepmaTo3oMaos, WMAH B 1A

<o,

e

A
S d
L

Mepwog B3ATHA CNEpMEI

—#— HpynHaa Genan

——aHgapac

—de— NwopoKk  =—H—Nakcrpo

Puc. 3. lunaMuKa M3MEHEHUS] KOHIICHTPAIMH CIIEPMATO30H 0B
Evolution of spermatozoa concentration
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Puc. 4. OronoTBoOpsEMOCTb CBUHOMATOK
Fertilization rate of sows

TennoBoil CTpecc HEraTUBHO CKa3bIBAETCS
Ha OIUIOJOTBOPSIEMOCTH CBHUHOK, YMEHbIIas Be-
POSITHOCTH YCHEITHOM MUMILIAHTAIMKd 3MOpHOHa
u yxyawas ero paszsutue [15, 17]. Hamumu uc-
CJIEIOBAaHUSMH yCTAaHOBJICHO, YTO PE3KOE CHHU-
YKEHUE OIJIOJOTBOPSAEMOCTH ITPOU3OIILIO B IEPH-
of ¢ 14 o 29 utons (puc 4). bonplryto 4yBCTBU-
TEJIBLHOCTh MPHU 3TOM NPOSBHIA CBUHKU MOPOL
JIOPOK M JIAaHJApaC, Y HUX OIUIOIOTBOPSEMOCTD
cHusmiiack Ha 23,7 u 17,6 % COOTBETCTBEHHO.
Bonee ycToitunBpIMU K TEIJIOBOMY CTPECCY OKa-
3aJICh TTOPOIBI MAKCTPO U KPYIIHAsI Oenast, y HUX
OIIOIOTBOPSIEMOCTh CHU3MIAch Ha 13,9 1 10,3%
COOTBETCTBEHHO. ClieyeT OTMETHUTbh, YTO He3a-
BHCHMO OT MOPO/JIbI OTUIOA0TBOPSIEMOCTh BOCCTa-
HaBJIMBAJIACh MEJJICHHO U K KOHILYy HaOJIIOICHMUS
TaK M HE JIOCTHUIVIA JIOCTPECCOBBIX MOKa3aTeNei.

Kak mnokasbiBaeT KOX(PQUIIMEHT KOppens-
1MW, TIOBBIIIICHUE TEMIIEPATyphbl CpPeIbl MUMEET
cnalyro 00paTHYIO OTPUIIATENFHYIO CBSI3b C U3Y-
YEeHHBIMU HAMH TI0Ka3aTeIsiMU — 00bEMOM DSIKY-
nsata (=0,60), KoHIIEHTpaluel CrepMaTo301I0B
(=0,48) u ormogorBopsieMocthio (=0,31).

BbIBO/1bl

1. TeruioBO# cTpecc BIUSET HA aKTUBHOCTD
CBUHEW, MHHUMH3ALMS IPOU3BOJACTBA TeEIlIa

NPUBOIUT K MAaJIOMOABMKHOCTH, BSJIOCTH KH-
BOTHBIX, COIPOBOXKJIAETCA CHU)KEHUEM  aIlIe-
TUTA, Y OTAEIBHBIX 0CO0EW BOZHHKAET OJBIIIKA
U TOPMOXKEHUE TOJIOBBIX PEQIICKCOB.

2. Bricokas TeMIiepaTypa OKpy Karolei cpe-
JIbl OKa3bIBAE€T HETATUBHOE BIMSHUE HA KAYE€CTBO
cnepMbl. HaGnmogaercst TeHASHIMS K YMEHbIIIe-
HUIO 00beMa 3SKyJIsTa U CHIDKeHHE (y OOJIbIINH-
CTBa MOPOJl CTATUCTHYECKU 3HAYMMO) KOHLIEH-
TpaluM CIEepMaTo30UI0B B 3sIKynsTe Ha 11,47-
34,96%.

3. KoHnenTpanuss pekoMOMHAHTHOTO Oel-
Ka U OIUIOAOTBOPSIEMOCTh CBUHOK, OCEMEHEH-
HBIX CIIEPMOM, MOJIYYEHHOW OT XPSIKOB B Iie-
pHOA TEIMJIOBOIO CTpecca, CHMkaeTca Ha 10,3-
23,7 %.

4. B 3aBUCUMOCTH OT MOPOAHOM MpPUHA-
JICKHOCTH CBHUHBU MOTYT NEPEHOCUTH TEIIO-
BOH cTpecc B Oojee Tskenon unu Oosee jer-
kol gopmax. Hamu ycraHoBieHo, 4To mopo-
Il CBUHEW KpynHas Oejlasg U MakCrpo MEHee
YYBCTBUTEIbHBI K MOBBIIICHUIO TEMIIEPATYPHI
OKpYy»Karolel cpenbl (y HUX MEHbIIE U3MEHsI-
JIMCh OKa3aTean OOIEero COCTOSHMS, CIIEPMBI
U OIUIONOTBOPSIEMOCTH), Y€M MOPOA IOPOK
U JaHJpac.
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JEYEHME IMYEJUHBIX CEMEM BE3 JTEKAPCTB, WJIH 300TEXHUYECKHI
METOJA BOPBBbI C BOJIE3HAMMU ITYEJI
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Pedepar. Ilocne yoaunvix onvimoeé no Jeuenuro nuen
Om €e8pONeNiCcKo20 CHUIbUA NPU NOMOUWLU NEHUUULIUHA 60 6CeX MOHOZPAPUAX, PEKOMeEHOauu-
AX, UHCMPYKYUAX, MeXHOoN02uaAX noasuucy ykazanuas HUHII npumenams anmudbuomuku ons
Jleyenus ecex Oonesneil nuei, Ho 0CO0eHHO 6 gude npodurakmuyeckoi nookopmku. B nacmosn-
ujee 6pems GbINYCKACHCA MHONCECM B0 J1EKAPCMEEHHBIX NPEnapamos Ha 0CHO6e AHMUOUOMUKOE
(xnopamgpenuron) u numpoghypanos. Kpome mozo, 60 eécex nomepax ncypuana «Iluenoeoocmeoy
YCUTIEHHO PEKOMEHOYIOMCA 6ce HOBble U HOBble JIeKAPCMEa, uauie 6ce20 moJibKo 4mo u3oopemeH-
Hble, HU20e He UCNbIMAHHblE, KOMOopble PEeKAAMUPYIomca KaKk nanayea om ecex donesnei. Ilpu
JleyeHuu u npoghunaxkmuke 0one3nell nuen aHmudOUOmuKu nonaoarom é meo u nepey. Ilpu yno-
mpeonenuu maxKux nPooyKmog y 4eno6eKa NoAeaAAIOmca paziuinslie 3a001€6aHUA C MANHCEbl-
MU u oadxce HeuneyuMviMu nocieocmeuamu. Yuumoigana smo, Eepocoroz u CIIIA ne noxyna-
1I0m u oajice cmpozo 3anpeuiaiom NPOHUKHOGeHue uepe3 cpanuyvl meoa uz Kumas, bpazunuu,
Apzenmunot u Typyuu. Ha kageope ouonozuu, ouopecypcoé u axeaxynomypor Hosocubupckozo
20CY0apCcmeenH020 azpaprozo yHueepcumema enepevle papadomana mexnHono2usa co0epicanus
nuen 6e3 npumeHenus 1eKapcmeeHHblx cpeocmes. Muozonemnee npumeHeHue MO MEXHOI02UU
Ha nacexax 3anadnoit Cudupu no3eonuno 000umsbca xXopouieil COXPAHHOCMU NYETUHBIX cemell
u noayuamse gvicoxue medocoopvl. Kpome mozo, npu npouszeoocmee npooykmoe nuenooocmaea
PE3K0 CHU3UNACL ceDeCmouUMochb, MAaK KaK X03aiicmea nepecmaiu mpamumsy 02pOMHblE CyMMbl
O0eHez Ha nOKynKy jekapcme. /{nsa 60pvosl ¢ 6appoamo3zom, HO3eMamo30m u GUPYCHbIMU O0Ne3HA-
MU YCOBEPUIEHCHBOBAHA U YCREUWIHO RPUMEHACHCA MepMUYecKan 00padomKka nUeaIuHslx cemeil.

TREATING BEE FAMILIES WITHOUT MEDICATION,
OR A ZOOTECHNICAL METHOD OF COMBATING BEE DISEASES

V.G. Kashkovsky, Doctor of Agricultural Sciences, Professor,
Honoured Zootechnician of the Russian Federation
A.A. Plakhova, Doctor of Biological Sciences, Professor

Novosibirsk State Agrarian University, Novosibirsk, Russia

Key words: prevention, infection, infestation, rots, zootechnical method of treating bees, heat treat-
ment, chloramphenicol, nitrofurans, neonicotinoids.

Abstract. Today all the monographs, recommendations, instructions, and technologies after the suc-
cessful experiments on the treatment of bees against European spot disease with penicillin, there are
instructions from the NIP (Research Institute of Prevention) to use antibiotics to the treatment of all
bee diseases, but especially in the form of prophylactic supplementation. Many antibiotics (chloram-
phenicol) and nitrofuran-based medicines are now being produced. In addition, all new medications
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are intensively recommended in all issues of Beekeeping magazine. These drugs are often newly
invented, untested remedies that are advertised as a panacea for all diseases. Antibiotics are intro-
duced into honey and bee-bees in the treatment and prevention of bee diseases. When such products
are consumed, people develop various diseases with severe and even incurable consequences. With
this in mind, the European Union and the United States do not buy and even strictly prohibit honey
from China, Brazil, Argentina and Turkey across borders. The Department of Biology, Bioresources
and Aquaculture at Novosibirsk State Agrarian University has for the first time developed a technol-
ogy for keeping bees without the use of drugs. The long-term use of this technology in the apiaries
of Western Siberia has made it possible to achieve good preservation of bee families and high honey
yields. In addition, the cost of beekeeping products has fallen dramatically, as farms have stopped
spending huge sums on purchasing medicines. Scientists have improved and successfully applied heat
treatment of bee colonies to combat varroaatosis, nosematosis and viral diseases.

MenvkaMeHTO3Has! CUCTEMA JICUCHHs OOJb-
HBIX IMYEIHWHBIX CEMEH cTala MPUMEHITHCS
MocJie TMEepeBoAa CONIEp)KaHWs MYell U3 Hepas-
OOpHBIX yIbeB B pamouHble. CHErUalIuCThI
M0 CONEP)KAHUIO IMYENl BBIHYXJCHBI ObUIM WC-
KaTh M pa3pabaTbhiBaTh MEIUKAMEHTHI IS Jieue-
HUSl paCIUIONHBIX OONe3HEe, a Takxke Oone3Hei
B3pPOCIHBIX MMYeNl U MaToK. Bo3OynuTenu, B CBOIO
o4epesib, Yepe3 HEeCKOJIBKO TOKOJIEHUN MPHCIIO-
cabnmuBaNIKMCh K JIGKAPCTBAM, KOTOpbIE HA HUX
MepecTaBalid JEHCTBOBATh, U JTIFOMU BBIHYKICHBI
ObLTH 300peTarh HOBBIEe. Kaxkaoe HOBOE Jiekap-
CTBO CTaHOBWJIOCH OMACHBIM I BO3OyIUTENeH
00JIe3HU, a OCTAaTOYHOE WX KOIUYECTBO B MPO-
JNYKTaxX TMYEIOBOJICTBA — OMACHBIM ISl JKU3HH
yenoseka [1-3].

Takum 00pazom, BO3HUKIIA BaykHasi MpobIie-
Ma: Kak colepkaTh muen 0e3 MpUMEHEeHHs Jie-
KapCTB U KaK BBUICUUTH UX 0€3 JIEKapCTB B CIIy-
qae 3a00J1eBaHusI.

[Tyen neunnm pa3HBIMH HACTOWKAMH TPaB,
HO BO30ynuTeIH OBICTPO K HUM IPUCIIOCAOTUBA-
JUCh, U TIPUXOJUIOCH UCKaTh Oonee dPpeKTuB-
Hble. Tak B MT4ET0BOACTBE MOSBUIUCH CYIb(haHu-
JaMUJIbHBIE TIpenaparbl, a MOTOM aHTHOWOTUKH
[4-8].

PoxoBas omubka Obla JoMyIieHa yYeHbIMU
HHUMUAII, xotopeple PEKOMEHIOBAIU IOBCEMECT-
HO TIPUMEHATH MPOPUIAKTUYECKYIO MOIKOPMKY
MYENMHBIX ceMel aHTubuotukamu [4, 5, 7-10].
[Ipodunakrtuyeckas MOAKOPMKAa  co3/aBaja
y BO30yauTeNel paciioaHbIX Oone3Hel (amepu-
KaHCKOTO, €BPOMNEHCKOTO THUJIBIIOB, MaparHuib-
IIOBBIX U BUPYCHBIX) YCTOMYMUBOCTh K MPUMEHSI-
eMbIM JekapcTBaM. [locne mpodumakTudecKkux

MOAKOPMOK, €CITH MOSBIISIIMCH 3a00JIeBIINE TUe-
JIMHbIE CEMBH, JIEKapCTBa YK€ ObLITH OCCCHIIBHBI.
[TuenoBO/bI B 3TUX CITyyasiX BIHYK/JCHbI YBEIIU-
YHMBaTh 7103y JIEKapCTB, HO M 3TO HE IIOMOTraJo (5,
6, 11,12].

Takum o0pa3om, B pe3yibTare NpopuiIakTh-
YEeCKUX MOJKOPMOK B Me[ MoMNaJjaiu aHTHOHO-
TUKU, U OH CTAaHOBWJICS OINACHBIM JJISl JIIOACH.
Bo Bcex cTpaHax cTajiu CTPOro CIEAUTH, YTOOBI
TaMOXHsI HE TpOITycKajla 4yepe3 IpaHUIly Me[
¢ antuOmorukamu [1-3, 6, 8, 10—13].

OcCoOeHHO OmacHbl yCTapeBIINEe AHTUOUO-
TUKU IIUPOKOTO CIEKTpa JeHcTBUs (XJI0pam-
¢denukon) u HUTpodypaHbl. MHOTOUYHCICHHBIE
JIeKapCTBa, CO3JaHHBIE Ha MX OCHOBE, MpHUMe-
HsatoT B Typuuu, bpasunuu, Aprentune, Kurae.
Hanuune 5TUX aHTUMHUKPOOHBIX IpEnaparoB
B MeJle MOXET BbI3BaThb OHKOJIOTHYECKHE 3a-
OoneBanus y venoseka. [loaromy mex u3 3Tux
CTpaH He mpomyckaT depe3 rpanuubsl CIIA
u EBpomnelickoro coro3a. K coxanenuro, Hamm
1a0opaTopuy MokKa He BUAAT 3TOM OMACHOCTH
U HE MPOBEPSIIOT MEJ, peaqu3yeMblii Ha sipMap-
Kax, B MarapHax u Tem Oosiee B YJIWYHOH Top-
romiue [5, 6, 8, 11].

Lenp uccnenoBanuit — pazpaboTaTh Mepbl
JeyeHns: MHPEKIIMOHHbBIX, THBa3UOHHBIX, BUPYC-
HBIX OOJIe3HEe MEIOHOCHBIX IT4yes Oe3 MpuMeHe-
HUSI XUMHUYECKUX JIeYeOHBIX CPEICTB.

OBBEKTbI U METO/bI
HNCCIIEAOBAHUH

Bonesnu pacmiosa maen—3To aMepUKaHCKHIA
ramyen (Histolysis infectio saperniciosa larvae),
eBporerickuii rHwten; (Pestis apium europea),
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naparawiei, ackochepos3 (Askosphaerosis), me-
moTtyareld pacmnonu. Ilpu ux yneyenuun npume-
HsEeTCS Macca aHTHOMOTUKOB [1, 3, 4, 7, 8].

B nepBoe BpeMst aHTUOMOTHUKHU CHITPAIIH TI0-
JIO)KUTENBHYIO POJb W YCHEIIHO BbLICYUBAIIN
pacruioHbeie 0oJie3HU MUenuHbIX cemeit. Ho 3a-
tem HUUII cran BHeApATH NPOPUIAKTHUECKYIO
MTOJIKOPMKY 37I0POBBIX MUYEIMHBIX cemel [7, 14,
15]. OTu pexomMeHAaUMKU CTaId HNPUMEHITHCS
Ha MHOTMX Macekax. B pesynprare exeromHoii
MpoUIAKTUIECKON TTOIKOPMKH B MeJe TOSBU-
JUCh aHTUOMOTUKU. Kpome 3acopeHHs mpomyk-
TOB ITYEJIOBOJCTBA AHTUOMOTHKAMU, €XKEToIHast
npoduIakTHIecKas MOJAKOPMKA 30pPOBBIX ITue-
JIMHBIX CEMEN co3jana yCTOMYMBYIO K JIeKap-
ctBaM MHUKpodiopy. UToObl nzbaBuThes oT 60-
JIe3HEH, MUesOBOAbI BBIHYKIEHbI ObUIM NpPHMeE-
HSATh BCE HOBBIE U HOBBIE JIEKAPCTBA, 3arpsI3HEH-
HBI aHTHOAKTEpUATbHBIMU BEIIECTBAMHU MeE]]
CTaJI HEMIPUTOAHBIM JJIs1 MUTAHUS YeJIOBEKa.

YuuteiBas CcOo3/aBIIeecs MOJOXKEHUE,
MBI pa3paboTany U NPUMEHWIN Ha MPaKTUKE 30-
OTEXHHUYECKHI MeTo]] 00phOBI ¢ Oose3HsMu 6e3
IPUMEHEHHUS JIEKAPCTB.

Bo30ynurenem amMmepruKaHCKOTO THUJIbIA SIB-
asiercst Bacillus larvae; eBponeNHCcKOro THHUIIb-
ua — Streptococcus pluton, Bacillus alvei; mapa-
tuda — Hafnia alvei; ackocheposa (epUIHCTO3,
W3BECTKOBBII pacIjiof, MEJIOBOM pacIuiofn)—
rpub Ascosphera apis; naparHuibla (JOXKHBIN
raunen) — Bacillus paraalvei; cniuporuiazmosa
(IBLIBIIEBOM TOKCHKO3, MalicKast 00J1e3Hb) — Oak-
Tepus Spiroplasma apis.

Bupycubie 60me3H1 (BUPO3bI) — «3aTEMHEH-
HOE€ KpBUIO», MEIIOTYAThId PACIUIOA, OCTPBII
napainy, (uIaMeHTOBUPO3, XpPOHUYECKUI mapa-
Y («YEPHBII mapanuyy).

CrmpomiazMo30M  NOPAXKAIOTCS  B3pOCIIbIE
muenabl. 3abojieBaHUE OTMEUAloT B Mae—HIOHE,
peaKo B TeueHHe Bcero jera. Bo3Oyaurens nomna-
JIaeT B OPraHu3M IT4esibl ¢ KopMoM. bosibHbIe mmue-
JIbl HE MOTYT JIETaTh. BpIomIKo m4yesnsl yBeIueHo,
TBEp/I0€, TAK KaK KUIIEUYHUK 3a0UT IOJIyIepeBa-
PEHHBIMU MbUIbLIEBBIMU 3epHaMu. [ nbenb HacTy-
AT Yepe3 HECKOJIBKO JIHEH MOCIIE 3apaXKEeHU.

MenaHo3 — UHQEKUUOHHAs, XpOHHUYe-
CKM TpOTeKaromas 0oJe3Hb MYETUHBIX MAaToK.
[lopaxaroTcsi SIMYHMKH, CEMSINPUEMHHUK, OO0Jb-

miasi SOBHUTAs Kelle3a, 3aJHUN OTIeN KHIIed-
HUKa. Bo30OynuTenb — HECOBEPIICHHBIH TPUO
Melanosella mors apis. bone3nb BcTpedaeTcs
Ha Macekax MHOTUX CTpaH. Bo3Oynurens Oomnes-
HU HIMPOKO PACIPOCTPaHEH B MPHUPOJIE, HAMPH-
Mep Ha PacTEeHUSX, BCTpedaeTcs B maau. Yarmie
BCEro 3a00JIeBaHKE MPOSBISIETCS IPU TPABMUPO-
BaHUU MAaTOK IPU MHCTPYMEHTAJIbHOM OCEMEHe-
HUU. 3apakeHUE MATOK Yepe3 KOpM He MPOHUCXO-
TTUT.

Bce nepeunciiennsle 0oNe3HM Ha TaceKkax
Cubupu orcyrcrBoBasin 10 XX B. Ilocie Toro
KaK HadaJuCh W IMPOJOJDKAIOT Pa3BUBATHCS Iie-
PEBO3KU U3 OJTHOTO PETMOHA B IPYrOil MaKeToB,
MYESTMHBIX CEMEM, MaTOK pa3HbIX MOPOJ, MACEKH
3apakaroTCsl BCE HOBBIMU M HOBBIMH OOJIC3HSMHU.
B oTtHOmeHun OonbIIMHCTBA OONIE3HEH HET Me-
TOJIOB JICYCHHS W TPOPMIaKTHKH. UTOOBI OCTa-
HOBUTH MOTOK pacnpocTpaHeHusi OONe3HEH, He-
00XOJTMMO TTepeCcTaTh BO3HUTH MAKETHI, TICITNHBIC
CEeMBbHU ¥ MATOK M3 OJHOW CTPAHBI B IPYTYIO.

B Takoii cioxHo# o6cTaHoBKe d(pPekTHBHASL
0opnba ¢ 0oNe3HSIMH BO3MOXKHA TOJIBKO 300TEX-
HUYECKUM MeTofioM. HaunHaeTcst oHa ¢ BBICTaB-
KM ITYETMHBIX CEMEH U3 3UMOBKH 1 o0Jeta. B 31o
BpEMS yXOJ 32 BCEMHU IMUEITMHBIMU CEMBSMU BbI-
MIOJIHSIETCS TaK, YTOOBI Ha Taceke He ObLIO OyX-
JAHUS MTYe]l U MaTOK, CJIETOB U HAJIETOB, MOJICH-
JUBaHUS U 00BEIUHEHUS.

Ecim oOHapyxuBaroTcst OOJIbHBIC MYCITHHBIC
CEMbH, TO 32 HUMHU YXa)KUBAIOT KaK 32 OOBIYHBI-
MH, T. €. 00eCIeYnBAIOT KOPMaMH, XOpPOIIO yTe-
IUISIOT, HE OECTOKOST JHIIHUMH OCMOTpPaMHU.
B kxoHme mMas u Hauaje MIOHS, KOIia HACTYIaeT
terio (14-20 °C auem u 10-15 °C HOUBO), MMOSIB-
JsieTCs MOAePKUBAIOLINIM B3ATOK C O/yBaHYHKOB
(Taraxacum Wigg.), 3MEeroJIOBHHKAa CHOUPCKOTO
(Dracocephalum nutans L.), ropoukos (Vicia L.),
B OOJIbHBIX CeMbsiX yOouparoT matok. Ilocie sto-
TO IMYEITbI BEIBOASAT CBHUILEBBIX MATOK M COOUPAIOT
men. Korna myessl BEIBOIST MaToK B OOJIBHOM ce-
MbE, TO y TaKOW MAaTKH W TYeN BhIpabaThIBACTCS
MMMYHUTET K 3a0oneBanuio [6, 12, 16].

UYepes 21 neHp mocie oThbeMa MaTrku B ce-
MbE€ POMASTCS MAaTKU W BCE MYEIbI U3 370POBOTO
pacmiona. B 3To Bpemsi yOuparoT u3 ceMbu uc-
TOYHUK MH(EKIUU: BCE CTapoe THE3/I0 U YIICH.
st 5TOM 1enu rOTOBAT HOBBIM XOPOLIO MpOJie-
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3UH(QUIMPOBAHHBIN yiIei, B KOTOPBIH mepece-
JISTFOT BCEX ITUeJI ¢ MOJIOAON MaTkou. JIjist aToro
ITYEN CTPSAXUBAIOT B YUCTBIN YIIEH, 3aII0THEHHBIN
pamkamMu ¢ BolIMHOW. Mexa u3 OONIbHBIX cemeit
OTKAYMBAIOT, WCIONB3YIOT KaK TOBAPHYIO IPO-
TYKITHAIO, PAMKH TIEPETATUITMBAIOT JIJIS TIOTYYEHUS
BOCKa, MepBy cxuraroT. [Ipu cmade sToro Bocka
BOCKO3aBOJy 00513aTeIbHO MPEIyIPEKIAI0T, YTO
OH IOJTy4€H OT OOJIbHBIX CEMEH.

OcBoOouBIIUiCA yhaelH Ae3UHPUITUPYIOT:
TIIATEIbHO BBICKAOIMBAIOT, 3aTeM OOXKHTaloT,
OTISITh BBHICKAOJIHMBAIOT, IOTOM CHOBa OOKUTAIOT.
[Tocne oGxuranust mpomeiBaioT 4%-M pacTBO-
POM KayCTHYECKOM COJbI, BHIIEPKUBAIOT CYTKH.
Uepes cyTku yreil TIHIATENbHO MPOMBIBAIOT YH-
CTOM BOJIOM M BBICTABJISIOT Ha COJIHIIE JJISI TIPO-
CYIIKH ¥ JOTIOJHUTEIHHOU Ne3WH(EKINU COJ-
HEYHBIM CBETOM.

[Tuenpl B YUCTOM yiIbe OTCTPAHMBAIOT PAMKH
C BOITUHOM /10 TJIABHOTO B3ATKA, @ BO BPEMS B3SIT-
Ka 3aroHSIOT COThI MefioM. C MOsSIBIEHUEM B3SIT-
Ka pacHIMpsIOT THE30 IMOCTAaHOBKOW BTOPOTO
KOpIyca uiau MarasuHa. Bropoi kopnyc 3amodi-
HSIOT TOJIBKO paMKaMH ¢ BOITUHOW. B OonbHBIE
CEeMBH CTapble COTHI, KAKUMU ObI OHW HU OBLIN
YUCTBIMH, HE TIOMENIAIOT. TakuM 00pa3om, THE3-
70 TIOTHOCTBIO 00e33apakeHo. B manbHeimem
KOHTPOJIUPYIOT COCTOSTHUE CeMbH. B ciryuae Bo3-
BpaTHOTO 3a00JI€BaHUS TIEPETOH MY CO CMEHOU
MaTK# MOBTOPSIOT. OMHAKO CIENyeT OTMETHTb,
YTO B Halllel TPAaKTHUKE BO3BpPATHBIX 3a00JieBa-
HUH He HAOIIOHaJIOCh.

B3pocnsie muens B8 Cubupwu, 1a u Besue, rae
oburaet Bun Apis mellifera L., 6oneroT Hozema-
to30M (Nosematosis) u BappoaTto3oM (Varroosis).

[Tocne obHapyxenust 3aboneBaHUS MMUEITHU-
HBIX ceMei Ho3eMaTo3oM [6, 8, 12] u ameOnazom
[6, 8, 12] cTanmu mpuUMEHSTH pa3IUvHbIC JEKap-
CTBEHHBIE TIpemnaparhl: HACTOUKHU TOJIBIHU TOPh-
KO, YECHOKA, 3aTeM CyIb(haHUTaMHUTHBIC JTeKap-
CTBa, aHTHOMOTUKH, HO OOJIE3HU TPOIOIKAIIUCE.

C 50-x r. XX CTOJIETHS U IO CETOAHSIIHUN
JIEHb IIMHPOKO PEKIAMUPYIOTCS U PEATH3YIOT-
cs JIeKapcTBa, HM300peTeHHbIe ¢apmarieBTaMu
I'epmanun (Ho3emar, pymunun-b u ap.) [4, 6, 8].
B Ttexnonoruu yxozaa 3a muenamu B baBapuu -
POKO MCTIONIB3YIOTCS Mpernaparsl MPOTHUB HO3eMa-
TO3a U amebuasza. ITH Ipernaparbl pa3lakoT Mmye-

JUHBIM CEMBSIM U BECHOM, M OCEHBIO C KOPMaMH
JUTSL 3MMHETO conepxkanus maen. OaHako, Koraa
MBI OCMaTpWBaJiid MMYEJIMHBIE ceMbU B baBapum
Y B IPYTUX HEMEIKUX 3eMJISIX, B€3/Ie OOHApYKH-
BaJId clieAbl HO3emaro3a u amebmnasa. K namemy
YVIUBJICHUIO, MUYEIUHBIE CEMbU OBUIM TOpaXKe-
HBI Yallle, YeM Ha CaMbIX 3alyIIEeHHBIX MaceKax
Cubupu.

Takum o0Opa3oM, CTOJETHUH OMBIT OOPHOBI
C HO3eMaTo30M U amMeOua3oM IPHU TTOMOIIH Jie-
KapCTBEHHBIX CPEACTB HE JaJT TOJOKUTEITbHBIX
pe3yIbTaToB.

[ToaToMy 1 MBI TOCTaBUIIHU 1I€JIb: HAUTH Me-
ToZ O0pHOBI C HO3emMaro3oM U amebuazom 0e3
JIOPOTOCTOSIIINX JICKAPCTB.

Paboty o 60pr6e ¢ HO3emaTo30M 1 ameoua-
30M BBITIOJTHSITA Ha CHJTBHO 3apaKEHHBIX MaceKax
coBxo3a «HoBocTpoiika» KemepoBckoro paiiona
Kemeposckoit oonactu. Coxo3 «HoBoctpoiikay
nMen nBe macexky Ha 72 1 100 maeTnHBIX ceMen.
Tak kak MYeTWHbIE CEMbU OBUTM CHUIIBHO 3apa-
JKEHBbl HO3EMAaTo30M M aMeOua3oM, OHM OBLIU
caMbiMu xyamuMu B KemepoBckod o0macTu.
Ot maceku ¢ 1942 mo 1963 r. mpousBoamIn
He Oospire 68 11 Mema. CTOJIBKO K€ XO3SMCTBO
CKapMJIMBAJIO caxapa, 4TOoObI IMUeIbl HE MOTHO-
mu otT ronoaa. [TuenuHbie ceMbU COMEPIKAINCH
B ynbsx Jlamana-bnarra. CoroobecnieueHHOCTD
coctapisiia mo 20 pamok. Bece coTwl Oblmu Ha-
CTOJIbKO CHJIBHO OIIOHOIICHHBIMH, YTO HEBO3-
MOXXHO OBIJIO COCUMTATH TSITHA HAa COTaX, TaK Kak
OBLITM CIUTOUTHBIC TPSI3HBIC TTOJITEKH.

JIist BBISIBJICHUSI CTETICHW TIOPAKEHHOCTH
MMYETUHBIX CEMEW MBI CTalli OpaTh M3 KaXIou
IMYETMHOW CEMBH OJIUH pa3 B mecsar 1o 100 muexn.
[IpoGr1 Opanu ¢ ceHTsI0ps 1Mo MapT, T. €. BOCEMb
MecsIeB noapsa. Bece mpoObl nccienoBany mosu
MHKPOCKOIIOM.

Pe3ynbrarel paGoThl MO OMpEneIeHUIO 3a-
TPSI3HEHHOCTH TTACEK HO3eMaT030M M aMeOna3om
B coBxo3e «HoBocTpoiikay Kemeposckoii obma-
cTHu crenytomue: B 169 cempsax crnop B moje Mu-
kpockona 610 0T 100 10 1500 ITYK, ¥ TOJIBKO
B Tpex cembsax 3, 6 u 10 crop. Takum o6pazom,
BCE MUETUHBIE CEMbU OBUIM CHIJIBHO 3apaKE€HBI
HO3E€MaT030M B aMeOHna3oM.

Heob6xoammo 3aMeTuTh, 4TO MTYEIOBO/IBI 0~
KyTIaJi JICKapPCTBO MPOTHB ITUX 0OJIe3HEH U BBI-
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MOJHSUTM  BCE PEKOMEHJAINH, TPOIMUCAHHBIC
B CIEIMATBHBIX HHCTPYKIUSIX U PYKOBOJCTBAX,
HO 3((exTa BHI3TOPOBIICHUS HE HACTYTAJIO.

Bo Bcex ciydasx G0pbObI C HO3EMaTo30M,
ONMCAHHBIX B cHEeNUalIbHON Juteparype ¢ 1930
mo 1963 r., coob1manock, 4To JIeKapcTBa HEe YOu-
BatoT cropsl Nosema apis Zander. C 1963 r.
M0 HACTOSIIEe BPEeMs MOSBHIOCH MHOTO HOBBIX
nexapcTB MpoTuB Nosematosis, B TOM YUCIIE U 3a-
pyo6exubie (I'epmanus, ABctpus). Jlekapcrsa no-
porue, HO camoe TJIaBHOE, OHW HE BBUICUHBAIOT
HO3eMaTo3 u ameOmas. [103ToMy MBI OTKa3aIUCh
OT MPUMEHEHUS CYIIECTBYIOIINX JEKAPCTB U HE
cTainu uckarb Oosiee >PdeKkTuBHBIC, a 00paTH-
JIUCh K 300TEXHUYECKOMY CITOCO0y OOpPBHOHI C 3a-
00JIeBaHUEM.

st 60pbOBI C BappOaTO30M MBI HCTIOIB30-
Bai TepMuueckuit crocod [17]. Tepmudeckas
00paboTKa OCYIIECTBIISIIACH TIPH MOMOIIU Tep-
MOKaMepbl, H3TOTOBJICHHOW B BUJE SIIHMKA, IIU-
puHa kotoporo 50 cm, mnuHa — 80, BbICOTA —
120-140 cM. B HrkHEHN ero 9acTH HaxXO4ATCs Ha-
rpeBaTebHbIC 3JIEMEHTHI, OTTOPOKCHHBIE Mell-
KON MeTaJUINYecKoN ceTkol. B BepxHel dactu
MPEIYCMOTPEHBI JIBA OKHA JUII KOHTPOJS TEM-
nepaTypbl ¥ HaONIOACHUS 32 MOBEIEHUEM ITYeT,
KPBIIIKa CBEpXy OTKpbIBaeTcs. HarpesarenbHble
AIIEMEHTHI BKJIFOUAIOTCSI KOHTAKTHBIM TepMOMe-
TPOM.

Jnist cTpsIXWBaHUSL TYEN B KPYIIYHO Kacce-
Ty nuamerpom 30—40 u mmunoit 50-60 cm npu-
MEHSUIH BOPOHKY, Y KOTOPO#l BHH3Y OTBEPCTHE
10 x 10 cm, a BBepxy — 48 x 10 cm. Kaccery
C ImYeslaMH ITOMENIalId B TePMOKaMepy.

Oddext TEpMOOOPaOOTKH  MPOSIBIISETCA,
KOTJ]a TYeNbl B KaMepe AaKTHBHO JBHTAOTCS
U IIyMAT, ¥ KaK TOJILKO OHM 3aTHXaJIH, KacCETy
BpaIaiy, 9To0bl aKTHBU3UPOBATH IMUYell. MaTok
Ha ATO BpeMst He u3oiupoBaiy. Kienm HaunHa-
10T omajarh npu temmeparype 46° C, ¢ ee mo-
BBHIICHHEM OCBHIIIAaHUE KIIEIIEH YCHIIMBACTCS.
Bpewmst skcno3unuu muen B Kamepe Mpu TeMIre-
parype 48° C Bcero 10 MuH. 3a COCTOSIHUEM ITUET
U TEeMIIepaTypoldl BHYTPU KaMepbl HaOIromaiu
BU3yallbHO 4Yepe3 OKHO B Kamepe, I/ ITYEIIbI
U PTYTHBIE TEPMOMETPHI XOPOIIO MPOCMAaTpPHBa-
1orcs. TepmoMeTpsl iepes 00padoTKoil mpoBepsi-
T HA METEOPOJIOTHYECKON CTAHITUH.

[lepen TepmooOpabOTKOM KacceTy ¢ myena-
MU BBIJIEP)KUBAIIN TTPH KOMHATHOHM TeMIieparype
10—15 mun. Takoe »xe Bpemsi 1aBajdud UM YyCIIO-
KOUTBCS TIOCJIe OO0pabOTKH, 3aTreM MOMEIIaIn
B c(hopMupoBaHHOe rHe310. PaboTy Benu BTpo-
€M: TIOMOIIIHUK — C TePMOKaMepOii, a MIEIOBO
¥ BTOPOU TIOMOITHHK B 3TO BPEMsI OCMaTPHUBAJIH
THE3JI0.

PE3YJIBTATHI UCCJIEJJOBAHUI
N UX OBCYXKIEHUE

JleranbHO W3y4anaud HO3EMaro3 M ame-
o6uaz T.B. Bwunorpamoa, C.B. JXmanos
nu B.M. IlonreB, KOTOpBIE YCTAaHOBHWJIH, 4YTO
€Clli y MUellbl He pa3pyllieHa neputpoduue-
ckas MeMmOpaHa, TO 3apakeHUE ee HO3eMaTo-
30M ¥ aMeOHna30oM Jaxe B BBICOKOBUPYJICHTHBIX
YCJIOBUSIX HE TIPOUCXOIUIIO.

YuuThiBasi TaKyl BBICOKYIO 3alllUTYy KH-
IIEYHUKA TYenbl nepurpoduueckoil MmemoOpa-
HOM, MBI TOCTAaBUIIU LIENb OMNPEAETUTh, MPHU
KaKHX yCJIOBHUSAX OHA pa3pyliaercs.

Becnoit 1970 1. B.I. KamkoBckum
B TMPHUCYTCTBUM 300TEXHHKA, BETEpUHApa
M m4YenoBoja ObLIM  OOCIeOBaHbI MYENH-
Hble CceMbM, mnorudmmume 3umor 1969/70 r
B Kemeposckoii ob6nactu [3]. B 3Ty 3umy no-
ru6mno B CTynUIIEHCKOM COBX03€ TSKUHCKOTO
paitoHa 549 mnuYenuHBIX CEeMEH, B KOJIX03€
«Poccus» (Tucynbckuii paiion) — 150, B ot-
nenenun Tyiina ManonecuaHCcKOro COBXO-
3a MapuuHckoro paitona — 400, B moceike
HuxonaeBka Yebynuackoro paitona — 230.

N3 xkaxpmoil moruOmel MYeIuHou ce-
Mpu Opanmu 100 myen W KOpM U3 PaMOK
(mo 100 r) mns ucciaenoBanuii. Beero mpo6
TOJILKO W3 MEPEUUCICHHBIX BOCTOYHBIX paiio-
HoB KemepoBckoii obmactu Obu10 B3siTO 1329
(132900 mmuen u 1330 r kopMma).

B roxHOM paitone (Tamraronbckuii mye-
nocoBxo3) moru6iao 1000 muen B 3MMOBKE.
N3 morubmmux ceMei Toxe B3sUIU MUesl U KOPM
JUJIS. HAYyYHOTO U3Yy4YEeHUS.

[Tocne ananuza kopMa, B3TOTO U3 THE3]I TO-
TUOIINX ¥ BBDKHUBIINX B 3TUX X034MCTBaX ceMel,
ObLJIa yCTaHOBJICHA MPUYMHA THOESIN TTYETT.
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B Crynumenckom coBxo3e 549 muennHbIX
cemMel morubaM OT TMaaeBOro Meaa, coOpaH-
HOIO MYeJaMM C MOoJeH, TYCTO 3apacTarolnX
MOJIOABIMU pacTeHusiMu: o6epesoit (Betula L.),
ocunolt (Populus tremula L.), uBoit OpenuHoOM
(Salix caprea L.), uBoit Tanpuauk (Salix triandra
L.). Kyctapauku pociu Tak TyCTO, YTO TPaBs-
HHCTBIE PACTEHHS CPEIM HUX HE MPOou3pacTa-
au. B 1969 r. Ha MHUCTRIX 3THX KyCTapHUKOB
OBUIO OYE€HH MHOTO MaJd >KHBOTHOTO TPOMC-
xoxaeHus. Beck cobpanHbIil Men ObLT majne-
BBIM. AHAaTOMUYECKHE UCCIICTOBAHUS CPEIHEH
KHUIITKW TTOKA3aJIM, YTO Y BCEX MOTHOIIMX MMUes
ATOTO X0351CTBa ObLIa MOJHOCTHIO pa3pylIeHa
neputpoduueckas memOpana.

B konxoze «Poccusi» Tucynbckoro paiiona
noru6ina Bca naceka — 150 muenuHbIX cemen.
Men B cembsix ObLT cOOpaH MaJeBhIi: C MOJIO-
JIOTO OCWHHWKA, ¢ MHXTHI (Abies Mill.), eneii
(Picea A.Dietr). Ileputpoduueckas memOpaHa
y MOTHOMMX Tm4Yes Oblja MOJTHOCTHIO pa3pylile-
Ha, BCSl TIOJIOCTh CPEHEH KHUIIKU,OblIa Tepe-
noiaHeHa cniopamu Nosema apis Zander.

B ManonecuanckoM coBxo3e MapuHHCKOTO
paitona u3 440 muenuubix cemeit 400 moruo-
710. B 40 muenuHBIX CEeMBSIX MYEIbl BBDKHIIU,
XOTsI Ha pamMKax OBLIO MHOTO TSTEH OT MOHO-
ca. B moruOmux ceMmbsix Men ObLI MaaeBbIA
C XBOWHBIX J€PEBbEB: IMHUXTHI, €JIH, COCHBI
u Monoaeix ocuH. Kpome ru6enu 400 coBxos-
HBIX TYEIUHBIX CEMEW y KHUTeJed TMocenka
Tyitna B KaX10M IoMe TTOTH010 OOJIBIIE MMUell,
4yeM OCTaJIoch B kKUBbIX. HaceneHnue He crano
JKJIaTh KOMUCCHUHU IO 00CII€IOBAHUIO MTOTUOIINX
cemei. [lonMop COXIny, paMKH MEPETONMUIIH,
a MeJ, OCTaBIINICS B CEMbSX, MCIOJIH30BaTH
JJIsI IPUTOTOBJICHUSI KBAaca, CIUPTHBIX HAIUT-
KOB, KOMITOTOB, TOPTOB M APYTUX MPOTYKTOB.

AnatomMuyeckoe 00ciaeq0BaHue MOTHOIINX
M4YeJT Tak)Ke MOKa3aio, 4TO Y HUX MOJHOCTHIO
paspylueHa neputpodpuyeckas memOpaHa. Bes
CpenHsisi KuIKa ObLIa 3arojiHeHa CIIOpaMu
Nosema apis. Ha nmacekax ocTajJucCh B HKHUBBIX
MMYEJIMHBIE CEMbU, KOTOPBIM OCEHBIO CKOPMUJIH
no 10 kr caxapa. Kpome 3Toro, ynenenu mye-
JIMHBIE CEMBbH, I7i€ MYesIbl coOpan MeJ C XKell-
tou akanuu (Caragana arborescens Lam.), xo-
TOPBINA ObLI cMelIaH ¢ najaeBbIM. [Tuenbl 3umoit

HCKaJIU XOPOILIHI MeJ Ha coTax, ero U UCTOJIb-
30BajIy B MUTAaHUU. DTU CEMbU BBIKHIIU.

B TamraroibckoM MUEI0COBX03€ HAKOP-
MMWJIM TYeJ CcaXapHbIMM CMETKaMH, OT Yero
nornoiao 1000 muennueix cemeii. Oka3zanocs,
YTO B CaXapHbIX CMETKAX MPUCYTCTBOBAJIA MO-
BapeHHas COJib, KOTOpasi, KaK U IMaJIeBbli Men,
paspyliuana nepurpoPpuyecKyro MemMOopany.

Korna namMm OblTa ycTaHOBIIEHA IMpH-
YUHA pa3pylleHUs NepuTpoUUecKoil MeM-
OpaHbl, MBI pa3paboTaad TEXHOJOTHIO OOpb-
Obl C HO3eMaToO30M U amMeOua3oM W Ha3Baju
ee «300TeXHUYECKU MeTo O0phOBI C OoJe3-
HIMU muen 0e3 mpuMeHeHus JjiekapcTB» [11,
18-21].

[locne BpICTaBKM Muen W3 3MMOBHHUKA
Y TIpoBeeHUs 00JieTa TOTOBUIIM XOPOIIIO IPo-
ne3uH(UIMPOBAHHBIC YIIbU. YJIEH ¢ MmueraMu
CHUMAaJIM C MOJCTABOK W CTABUJIM €ro C3aJH.
Ha ero mecto cTaBunm 4HCTHIN yiel ¢ AByMs
MEJIOBBIMHM paMKaMu. PaMKu U3 ynbs ¢ myesna-
MM BBIHUMAJIA ¥ TTYE€JI C HUX CTPSIXUBAJIN B UU-
cThiil ynei. Tak yOupanu Bce pamMKH, Kpome
paMok ¢ pacrionoM. Pamku ¢ pacmiogom mye-
Jbl, KaK MPaBHJIO, XOPOIIO OYHUIIalT. Takum
IyTeM MBI MEPEeCcaJnIU BCE MUEIHHbIE CEMbU
coBxo3a «HoBoctpoiika». Kak Tonbko Havancs
B3ATOK C MaTb-u-mauexu (Tussilago L.), uBsbl
(Salix L.), 6ynpel mmromeBunnout (Glechoma
hederacea L.), BceM ceMbsIM pacLIUpPsIIU
rHes3na pamMkamu ¢ BomiuHo#. Korma B3sTOK
YCUJIUJICSA, HAa BCE CEMbU MOCTAaBWJIM BTOpPHIE
KOopmyca, B KOTOPBIX MOMeIIain Bce 12 pamok
C BOIIMHOW. TaKUM IMyTEM MBI BO BCEX CEMbBAX
yIaaWii UCTOYHUK 3apaxkeHus. Ha kaxmoit
paMKe ¢ BOUIMHOW MBI CTaBWUJIM JaTy €€ Io-
CTaHOBKH. 3a IMEPBbIH CE30H ObLIO OTCTPOEHO
Ha KaXIyI MYEINHYK CeMbIo 1o 18 raesno-
BBIX paMOK. B 3umy rHesna cobupanu TOJIbKO
Ha CBEKEOTCTPOEHHBIX paMKax. JTO MPaBUIO
coOmronanocek exerogHo. OcoO0eHHO HEOOXO-
JUMO CIEIUTHh 3a TE€M, YTOOBI ISl 3UMHETO
KOPMJIEHUSI HE HCIIOJIb30BAJICS KOPM, pa3py-
maIuil nepurpodudeckyro Mmemopany, T. €.
HE OCTaBJIATh NAJIEBbIM Mea B 3umy. Jlist 3uM-
HEro KOPMJIEHUS MPUTOIHBI TOJIBKO [IBETOUYHbBIE
Meanl. Men ¢ kpectonBeTHbIX (Brassicaceae)
u rpeunxu (Fagopyrum Mill.) k 3uMOBKe
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HE IPUTOJICH, TaK KaKk 3UMOM B COTax 3acaxa-
puBaetcd. [lo HamuM HaOmroneHUsIM, 3acaxa-
PUBIIMICS B COTax MeJ 3UMOW TaKxe pas3py-
maetr nepuTpopuyeckyro mMeMOpaHy, U m4e-
Jbl TOCJIE ATOTO OMOHOIIMBAIOTCA U THOHYT.
Ocenpto mocie cOOpKU THE3J MYEITUHBIM Ce-
MbSIM B 3UMY cTaju no0aBisaTh no 10 kr ca-
xapa (15 kr cupoma) A 3UMHEro Kopmuie-
Hus. [Ipy Takol TEXHOJIOTMH IMaceKka COBX03a
«HoBocTpoiika» 0CBOOOAUINCH OT HWHBA3UU
B IIEPBBIN e roja. Bel3nopoBeBnive nyeanHble
CEeMbHU CTajld YCHEUIHO pPa3MHOXKaThCA, U Ha
TPETUil roJi, mociie Hayasia JeYeHHs aceKa co-
Bxo3a «HoBoctpoiika» HacuutheiBasia 300 mue-
JUHBIX ceMel U 1o MenocOopy 3aHsia MepBoe
Mecto B KemepoBckoit obmactu.

OnbiTaMy, TOPOBEACHHBIMU 1O  Tep-
MHUYECKON  00pabOTKe MYENUHBIX ceMeil
B KonbiBanckoMm paitone HoBocubupckoii oona-
CTH, YCTAHOBJICHO, YTO TepMHUUIECKass 00paboT-
Ka, KpoMe kjema Varroa jacobsoni Oudemans,
yCTpaHsieT TakKe BHUPYCHbIE OOJIE3HH I4es
Y HO3EMaTo3.

Takum 00pa3oMm, BaKHOE YCIIOBHE YCIIO-
BHE 300T€XHHUYECKOTO METOJa JICUCHHS MYell
OT HO3eMaro3a M ameOuasa — B 3UMY JaBaTh
KOpMa, He pas3pyllaioniue NepuTpophuuecKyro
MemOpany. K Takum kopmaMm OTHOCSITCS: ca-
Xap, KUIPEWHBIM, aKaluWeBbIN, JOHHUKOBBIN,
JIFOLIEPHOBBIN, KJIEBEPHbIN, MAJIMHOBBINA, Ba-
CUJIBKOBBIE MEJIbl, MEJ C YHCTella U JPyTrux
ryoonBeTHbIX. [logoOHBIN KOpPM TTO3BOJISET
MepeHecTd CHUOUpCcKyro 3umy (7—8 Mecsien)
0e3 kamumm moHoca W 0e3 moamopa. Ilmoxo
M4esbl 3MMYIOT Ha UBOBOM, IPEUMIIIHOM, MOJA-
COJIHEUHMKOBOM, TOPYHYHOM, parCoOBOM Me-
Jax U CMECH NaJeBOro M I[BETOYHOTO MeJa.
['uOHyT muensl OT majeBOro Meaa, caxapHbIX
CMETOK, B KOTOPBIX BCTpEYaeTCs MOBapeHHas
cousib. CaxapHbIil CHPOII, €CJIU €T0 J0JT0 KUIIs-
TAT Ha OTKPBITOM OTHE, TaKXKe BBI30BET 3UMOM
MOHOC Wiy rubens cemeil. I'ne mmoxoit kopm
Y HEaKKypaTHbIN MTYEI0BOJl — TaM pacnpocTpa-
HEH HO3€MAaro3.

Bappoaro3 (Varroosis, Bappoo3) — HHBa-
3MOHHAs1 00JIE3HB (apaxHO3) MYETUHBIX CeMel
oOHapy»keHa B XpOHHYECKOH (popMe Ha Bcex
nacekax Poccum ot Ilpumopss go bpecra.

Bo30ynutenem Bappoaro3a SIBISE€TCS KJIelll
Varroa jacobsoni Oudemans. Knemr akTuBHO
BBICACHIBAET reMoJIUM(py U3 THIUHOK U B3POC-
JBIX T4es, TpyTHeu u marok. Kpome storo,
OH SIBJISIETCSI PA3HOCYMKOM BHPYCHBIX 3a00I1e-
BaHMU.

Jns 60pb0OBI ¢ MHBa3MEN MBI HCIOJb30BA-
JU TEPMHUYECKYI0 OOpabOTKy MUEIHUHBIX Ce-
Mel. XHMHUYECKHE MPENnaparsl He NOJTHOCTHIO
YHUYTOXKAIOT KJIEHIEH, a OCTaBIIMECS B KUBBIX
MpUOOPETAIOT K HUM BBICOKYIO YCTOWYHUBOCTb.
[TosTOMYy TIpH IIUTEIBHOM HCIOIb30BAHUH
OJTHUX W TEX K€ JIEKapCTB OOJIE3Hb BCIIBIXUBA-
€T C HOBOM CWJION U B pe3yJIbTaTe NPOUCXOIUT
Ooispmas rubens cemeil. Ho camoe rmaBHoe,
BCE XMUMHUYECKHE IMpenaparbl, MPUMEHsIEMBbIC
st 00pbOBI ¢ BappoaTO30M, BBICOKOTOKCHY-
HBI JUISL 4eJIOBeKa, U Kaxaass 00paboTka O4eHb
omacHa. MHOrue JieKapcTBa MOTYT Haka-
IUTUBAThCS B yiIbe, B COTax, B MeJE, MOITOMY
X TpUMEHEHHEe Ha BCeX MaceKax 4acTo MpH-
BOJHUT K TSDKEJBIM IMOCIHEACTBUsAM. [lodaTomy
MBI B3SUTH 32 OCHOBY B OOphOE C 3aKJjelieBaH-
HOCTBIO TEPMHUUECKYIO 00pabOTKY.

OcoGeHHOCTh Hamiei paboThl 3aKioya-
Jach B TOM, 4TOOBI CyMeTh oOpaborarh mye-
JUHBIE CEMbU Ha TaceKe, TJIe HEeT JJIs ITOTO
CHEIUATBFHOTO TTOMEIICHHUSI, TIOCKOIBKY TaKHX
nacek B CubOupu OONBIIMHCTBO, H3-3a YETO
MMYEJIOBO/Bl OTKa3bIBAIOTCA OT 3(P(EKTUBHO-
ro crnoco6a OOpbOBI C 3aKIIEMIEBAHHOCTHIO.
OmnbiT npoBogunu 10 oktsi6pst 2014 r. Ha na-
ceke B KonbiBanckom paitone HoBocuOupckoit
o0nacTu, Korja yke BbINaJ CHET W TemIepa-
Typa Bo3ayxa konebanachk ot -10°C mo -18°C.
Ha »Toi1 maceke 4acTh m4en OCTaBISIIM 3H-
MOBaTh Ha BOJIE, & YaCTh — B Morpede u simMax.
Takass 3WMMOBKa OYEHb YCIOXKHSET pPaboTy
1o obpabdorke muen. [1omoOHBIN ONBIT B TsKE-
JI0M 3UMHEN 00CTaHOBKE MPUMEHEH ObLT BIIEP-
BEIE.

Tepmuueckyto  00pabOTKy  MPOBOIMIIH
B JICTHEM IPOCTOPHOM, CyXOM ITOMEIICHHH,
M3TOTOBJIEHHOM M3 TOJICTBIX JTOCOK, C KOMHAT-
Hoii Temmieparypoit (20-22 °C). Ha ynwuiie muen
CTPSIXMBAIH C KaXIOTO COTa Yepe3 CIelnalib-
HYIO BOPOHKY B KACCETY M3 MEJIKOH CeTKH (ma-
MeTpoMm siaeek 3 X 3 mm). CHITBHYIO CEMBIO pac-
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npeaensim B 2—3 kaccersl. [luen crpsaxuBanu
B KacceTy ¢ Toplia paMKH, B KaCCETe Ha JUCKE
npexycmotrpeHo orsepctue 10 x 10 cMm, B KoTO-
poe BcTaBisieTcss BOpoHKa. B kaccery 3ampas-
asnu makcumyMm 1500 r muen. 3arem kacceTy
C MyeJaMM NEPEHOCUSIU B MOMEIIEHUE, TTOMe-
majad B MpenBapUTEIbHO HArpeTyro Kamepy
1 4yepe3 2 MUH IOCJie 3TOr0 HauMHaJu ee Bpa-
math (OHa momemnanack Ha ocu). [Ipu Bpare-
HUAW KJIEIIM OCHINAJINCh W TaJaldl Ha CETKY,
KOTOpasi OTAENSET KaCCeTy OT HarpeBaTeIbHbIX
anemeHToB. CeTka HaTsHyTa Ha pamy, 4TOObI
MOYKHO OBIJI0 TIOCJIe 00pabOTKU KaX 0 CEMbH
€e BBIHUMAaTh W YJaJITh Kjemieil. Bpamenne
KacceTbl HEOOXOAUMO, YTOOBLI MU€EIbl aKTUBHO
IryMeNu U O€CIOKOWIIMCH (TPSICIUCH) U cOpa-
chIBasH ¢ ce0s kiemeil. Bes obpaboTka B Tep-
MOKaMmepe uiiack 12 MuH npu Temmnepary-
pe 48° C. Ilo ucreueHuu BpeMeHu 00pabOTKU
KacCeTy BBIHUMAJIM W3 KaMephl, JaBalld ITde-
JlaM YCIIOKOUTHCS, ITOCII€ YEeTro UX BO3BpalllaIn
B IIPEXKHUU yIIei.

PabGoranu BTpoem: MOMOIIHUK — C TEPMO-
KaMepoW, a MYEJIOBOJA U BTOPOM MOMOIIHUK
B 9TO BpeMsi ocMaTpuBaiu rue3no. [Ipu Heoob-
XOAUMOCTH MEHSUIM Yiel, J00aB/IsuIM B HETO
pPaMKH ¢ MeIoM, YTOObI KOpMa XBAaTHIIO JI0 Be-
CEHHEW Nepecajiky B YUCTBIN yJIEH.

Tepmuueckoe BO3AEHCTBHUE BBISIBUIIO KIE-
meid BO Bcex ceMbsx. bpuio oOHapykeHo
ot 200 o 1000 oceimaBmux kiuemei. B cpen-
HEM I10 MaceKe 3apa’keHHe KJellaMu COCTaBH-
10 2,82% (ot 0,35 1o 8,5%).

Crnenyer MOMYEpPKHYTh, YTO TEPMHYECKAS
00paboTka siBiisieTcs U 0Opb0OOI ¢ BUPYCHBIMU
3aboneBaHussMH. [Ipu Bcex BHpyCHBIX Ooje3-
HSIX OpraHU3M OOpeTcs IMOBBHIIICHHEM TeMIle-
parypsl. Knemn Varroa jacobsoni Oudemans
SIBIITFOTCS Pa3HOCYMKAMH BHPYCOB, M KOTJa
BHPYCHI TIPOIMAPUBAIOTCS TPU TeMIeparype
48 °C BmecTe ¢ KJIENnoM, TO OHHA ¢ HUM U THO-
HyT. Ecnm vacth kieunieit ynenena nocie 06-
pabOTKH, TO OHU HEAKTUBHBI, U BUPYCHl B HUX
CUJIBHO OCJIa0JIeHbl, HE CIIOCOOHBI CUIIBHO BO3-
nericrBoBaTh Ha muenl. Ha Bcex macekax, rae
MBI HCTIOIb30BaIIM TEPMHUUECKUN METOJ YHUY-
TOKEHHS KIIelllell, OIHOBPEMEHHO He OOHapy-
YKUBaJIM OCTPbIN BUpYyCHBIN nmapanuy (Paralysis

acuteapium), XpOHHYECKUM «HUEPHBIN» TMapa-
any (Paralysis chronicapium), memoryaTslit
pacIuion.

Pon Apis coctout u3 neBATH BUIOB 00IIIe-
CTBEHHBIX M4Yes. Bce AeBATH BUIOB — JHMKHE
KUBOTHBbIE. V3 E€BSTH BUAOB TOJBKO JIBa MO-
T'yT MOCEJISITHCS B YJIbU, U3TOTOBJIEHHBIE YEJIO0-
BeKkoM. OT10 Apis mellifera L. n Apis cerana F.
OcranbHble BUIbI MEIOHOCHBIX Y€ MOCes-
IOTCSl TOJIBKO B T€X MECTaX, KOTOpble HAXOISAT
cami. [1onbITKY HCTIOIB30BaTh 3TU CEMb JUKHUX
BHJIOB Y€JIOBEKOM HE YBEHUYAJIUCh YCIIEXOM.

Bun Apis cerana F. ¢ GonpumiuM Tpyaom
yJaeTcsi MOCEIUTh B HCKYCCTBEHHbBIE >KUJIH-
ma. [TuenuHble ceMbu 3TOrO BHAa 4yacTo Opo-
CaloT YJIbHU, B KOTOPBIE MOCEIUI UX YEIOBEK.
[TosTomy naHHBIN BUJ ¢ OOJIBLIMM TPYAOM HC-
MOJIB3YIOT B Tponnyeckoi 30ue: Munus, Kuraii,
[Takuctan. [TonbITKKM UCTOJIB30BATH ATUX MYENT
Ha JlanbHem BocToke mpuBOAST UX K THOEINH.
Bun Apis cerana F. (yccypuiickue muensl) 3a-
HeceH B KpacHylo KHUTY, Tak Kak €ro 4McleH-
HOCTb KaTacTpo(PUUECKU COKpaIaeTcs.

Bun Apis mellifera L. no3Bonser uenose-
Ky JIOBUTb POU U TOCENATh UX B UCKYCCTBEH-
HbIE )KWINIIA — yabU. Takas 0cOOEHHOCTh Apis
mellifera L. no3Bonsier coOuparb UX BMECTE
B OOJIBIIIOM KOJIMYECTBE, CO3/1aBasi MaceKH.

B ecTecTBEHHBIX YCIOBUSAX CEMbH HaXO/IH-
JUCh APYT OT JIpyra Ha OOJBIIOM PacCTOSHUH,
MIOATOMY OHU He OOJIeNH, a eCiu Kakas CeMbs
3abojena, To OHAa HE MOIVIa 3apa3uTh JIpyTHE,
TaK KaK OHHU B NPUPOJI€ UCKITIOUYUTEIBHO PEIKO
OBIBAIOT B KOHTAKTE JAPYT C APYTOM.

[locenenne mUYENUHBIX CEMEW BMeCTe
B OOJBIIOM KOJIMYECTBE Ha IAaceKe CO3/ajio
uJealbHyl0 0OCTAHOBKY JJIsI TIOSIBJIEHUSI MHO-
TOYMCIIEHHBIX 0O0JIe3HEeH myern, Kak B JIMYUHOY-
HOM COCTOSIHMHU (pacIuion), TaKk U B3POCIBIX
ocobeil ceMbu.

UenoBek cTajl HE TOJBKO cO34aBaTh Ma-
CEeKHU, HO U NEePEBO3UThH MUesl U3 OAHOU MecT-
HOCTH B Jpyryr. TakuM mnyTem 3acennsiv
ABgctpanuto, FOxnyto u CeBepHyto AMEpPUKY,
Hosyro 3emannuro. Bun Apis mellifera L. 3a-
CeNIUJl BCe KOHTUHEHTHI, KpoMe AHTApKTUIBI.
Bmecrte ¢ muenamu cTajau pacrnpoCTpPaHSIThCA
MHOTOYHUCJIEHHbIE O0JIE3HHU.
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Jnst 60ppOBI ¢ O0E3HAMHU TUEIN CTAU IPU-
MEHSTH JICKapCTBEHHBIE NTPENapaThl, 3arpsi3Hs-
OIIUE MTPOYKTHI IMMYETOBOICTBA M TEM CAMBIM
yTPOXKAIOIINE 310POBBIO YEIOBEKA.

YenoBeuecTBO MEUTAET O CO3AAHUU TEXHO-
JIOTUY yXOfa 3a ImyesiaMu 0e3 MPUMEHEHUS Jie-
kapcTB. [lepByI0 Takyt0 TEXHOJIOTHIO MBI CO3-
Jady U UCTBITAIA B MPOU3BOJCTBE — 300TEX-
HUYECKHUI METOJ| JICUeHHs muell Oe3 JIEKapCTB,
KOTOPBI MOXHO C YBEPEHHOCTHIO PEKOMEH/10-
BaThb K MIPUMCHCHHIO Ha BCECX MMACCKaX.

BbIBO/1bI

1. Jleuenne Oose3HEW MYESIMHOTO PaCILIONa
ITyTEM CMEHBI THE3/1a ¥ BBIBO/IA MAaTKH B OOJILHOM
CEMbE CIOCOOCTBYET TOMY, YTO MATKU U MYEIIBI
npuobperaroT uMMyHHUTET. [locne Takoro jeue-

HUS BO3BPATHBIX 3a00JIeBaHUIN HE OOHApYIKUBa-
JIOCh.

2. JleueHure MUENHHBIX CEMEN OT HO3EMAT03a
1 ameOunasa 3aKJIF0YaeTcsl TOJILKO B 3aIlUTE IIe-
purpoduyeckoii memOpansl. DpdexkTuBHas 3a-
UTa NepuTpoGUIecKoi MeMOpaHbl TapaHTHPY-
€T MYEJTMHBIE CEMBH OT 3apPaKEHUSI.

3. Tepmuueckas oOpaOOTKa MUEIMHBIX Ce-
M€l paHHE BECHOM U OCEHbIO MOCJIE OKOHYAHUS
B35ITKA 3alHUINACT MYETUHBIC CEMbU OT Bappoa-
TO3a, BUPYCHBIX 0OJIE3HEH U HO3eMaTo3a.

4. 300TeXHUYECKUN MeTO/1 OOPHOBI ¢ OOIE3-
HSMU ITYEJT TIO3BOJISET TOTy4YaTh dKOJIOTHUYECKH
Oe30macHble TPOMYKTHl IMUYEIOBOJICTBA. ITOT
METOJ JaeT BO3MOKHOCTH CO3/JaBaTh B HalleH
CTpaHE MaceKH OPTraHUYECCKOTO IMYEJIOBOJICTBA —
Organic beekeeping
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Pedepar. Paccmampusaemcea eéonpoc npouzeo0cmea opeanuuecKkoil npooyKyuu nmunyesoocmaed,
oaemcsa KayecmeeHHblil aHaAlu3 PAyUOHO08, UCHOIb3YEMbIX NPU GLIPAUWUEAHUU UbLINAAM-0DOIL-
J1€p06 U OUECHUBACMCA 803MONCHOCHIL NEPEX00a Om MpPAadUyUOHHBIX PAYUOHO8 K PAUUOHAM De3
UHZPEOUEHM OB XUMUUECKO20 U MUKPOOHO20 CUHME3d HA OCHOGE CPAGHUMENbHBIX OAHHBIX NO NO-
Kazamenam NPOOYKMUGHOCMU U IKOHOMUYHOCHU RPOU3IEOOCMEA MACA WbINAAM-OPOilIepos.
Tpebosanusa K opzanuueckoil nPoOOYKUUU nPedycCMampuearom 3anpem Ha Ucno1b308anue 6 KOpm-
JIeHUU nmuysl RPOOYKMO8 MUKPOOHO20 U XUMUYECKO20 CUHME3d, A MAKHce 2eHHO-MOOUupuyu-
PosanHvx npodykmos. Ilonyuenue 60nbu1020 Konuvecmea nMMuUenpoOyKyuu 6 KOpomKue cpoku
U 00OCMYRHOU NO UeHe npeononazaem NPUMEHEHUE 6CEBOIMONCHBIX 000ABOK, KOmopbvlie He no-
360/1A10M NPUYUCIUMS NPOOYKYUIO K cmamycy opzanuueckou. Onpocevl 00uecmeennozo mMHe-
HUA NOKA3b18aAI0M, YMO (hYOPpMUPYemcs HOGbLIL C101l hompedumeneil, 20mogvlX naamums oonvuLe
3a opeanuueckoe maco nmuywl. Llenvio nacmoawieil padbomol A61AemMcA OUEHKA 603MOHCHOCHU
npou3600cmMea OPeanUYUecK020 maca yblnaam-opoiinepos. Uccnedosanus npoeodunucy Ha nmu-
ueghaopuxe «bepockany, mecm-o0veKmom A6AAAUCH UbINAAMA-Opoiinepsl Kpocca Hza ¢ cymou-
H020 00 40-0nesnozo eo3pacma. Cpasnueanu I¢phekmuenocmey UCROTB306AHUA MPAOUUUOHHO-
20 NPOMBIULIIEHHO20 PAUUOHA U PAUUOHA 0€3 NPOOYKMOE MUKPOOHO20 U XUMUYECKO20 CUHMme3d.
B x00e 3kcnepumenma yuumoiganucs yncueas macca RMuYbl, CPEOHECymo4Hslil U 6410801 nPuU-
POcmbul, COXPAHHOCMb, 3AMPAMbl KOpMa, IKOHOMUYecKkasn Ihhexmuenocms. Ilpu evipawjusanuu
NPOMBIUUTIEHHBIX KPOCCO8 UbINIAM-0POIIep08 HA PAUUOHAX 0€3 UHZPEOUEHMO8 XUMUUECKO20
U MUKPOOHO20 CUHME3A HA MOMEHM Y00 RMUUbL CPEOHAA HCUBAA mMacca ObLna Hudce Ha 64,0 %,
cpeonecymounwlit npupocm — na 52,9 %; 3ampamol Kopma Ha eOUHUYY RPOOYKUUU YEETUYUTIUCD
¢ 1,7 paza npu oounaxoeoii coxpannocmu monoouaka (92,2 %). Yeenuuenue cpoxoe evipauju-
eéanusa yvinaam 0o 70 Oneil npugeno K nogviuienuro zampam kopma é 1,4 paza. Ymenvuwenue
NPOOYKMUGHbIX NOKa3ameell CHU3UN0 YpoeeHy penmadenvnocmu Ha 61,2 %. Yeenuuenue cmo-
umocmu Kunozpamma maca na 25 — 50 — 100 % nozeonum noevicums yposeHs peHmadenbHocmu
coomeemcmeentno Ha 22,4 — 4,7 — 133,5% 6 cpagnenuu ¢ mpaouyuoHHslmM cnocoooM.

«BecTuuk HI'AY» —2(59)/2021 125



BETEPUHAPUNA N 300TEXHNA

THEORETICAL BASIS OF OBTAINING POULTRY
PRODUCTS OF “ORGANIC” STATUS
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Abstract. The authors considered organic poultry production and presented a qualitative analysis
of the diets used in raising broiler chickens. The authors also evaluated the possibility of switching
from traditional diets to diets without chemical and microbial synthesis ingredients based on com-
parative data on the performance and economics of broiler chicken meat production. Organic re-
quirements prohibit the use of microbial and chemical synthesis and genetically modified products
in poultry feed. Obtaining large quantities of poultry products in a short period and at an affordable
price involves using all kinds of additives that do not allow the products to qualify as organic. Surveys
and opinion polls show that a new layer of consumers is today willing to buy organic poultry meat
at a higher price. The aim of this work is to evaluate the possibility of producing organic meat from
broiler chickens. The research was carried out at the Berdskaya poultry farm, and the test object was
broiler chickens of the Iza cross. The age of broiler chickens ranged from one to 40 days old. The
authors compared the effectiveness of traditional industrial diets and diets without microbial and
chemical synthesis products. During the experiment, live poultry weight, average daily and gross
gains, survival, feed costs and cost-effectiveness were considered. In commercial broiler chickens
raised on diets without chemical and microbial synthesis ingredients during slaughter, the average
live weight was 64.0% lower than that of broiler chickens in the experimental group. The average
daily gain of these same broilers was also 52.9% lower. Feed costs per unit of production in indus-
trial broiler chickens increased 1.7 times with the same survival rate of young animals (92.2%).
Increasing the rearing period to 70 days resulted in a 1.4-fold increase in feed costs. The level of prof-
itability decreased by 61.2 %, with a decrease in productivity. Increasing the price per kg of meat
by 25 - 50 - 100 % would increase the profitability level by 22.4 - 4.7 -133.5 %, respectively, com-
pared to the traditional method.

OCHOBHOM TIOCTYJIaT MPOU3BOJICTBA Opra-
HUK-TIPOJIYKIIUN KUBOTHOBOJCTBA 3aKJII0UaET-
Csl B TOM, UTO B pallMOHAX KOPMJICHHS HE JOJIK-
HO COJIep)KaTbCsl MHTPEIUEHTOB MHUKPOOHOIO
U XUMHYECKOTO CMHTE3a, B TOM YHUCJE U TeH-
HO-MOAN(GUIIMIPOBAHHBIX KOPMOB. B TUnuuHbIe
K€ TIPOMBIILJICHHBIE PAIIMOHBI MPU MPOU3BO/I-
CTBE Msca UBIUIAT-OpOiliepoB, TJe OCHOBY
COCTaBJISIET MIIEHUIA, T00aBISAIOTCA CHUHTE-
TUYECKHE aMUHOKHCIOTHI (10 7 HanMMEHOBa-
HHI) 1 CUHTETHYECKHE BUTaMHUHBI (OoKoyio 13
HalMEHOBAaHMI), a TaK)K€ XHMHYECKHE COJIH
KU3HEHHO HEOOXOJAMMBIX D3JIEMEHTOB. JTO
MPOAMKTOBAHO HOPMaMM NOTPEOHOCTH Op-
raHd3Ma NTHULBI IPU CpoKe €€ BhIpallUuBaHUSA

no 40 nueit [1, 2]. [lomumo 3TOTO, B KOPpMOC-
MECh BBOJST AHTHOKCHJIAHTHI, aHTHOAKTEepHU-
aJbHBIC TMpenaparbl, KOPMOBbIE AaHTUOMOTUKHU
u pepmentrsl. Takum obpazoM, okoi0 25 WH-
FPEMEHTOB, HCIOJIb3YEMBIX IPU BbIpAlMBa-
HUM LBITUIAT-OpOHIEepOB, HE UMEIOT OpraHuye-
CKOM MPHUPO/IBI, XOTSI B MUPOBOM M OTE€YECTBEH-
HOW MpPaKTUKE HAKOIUJICH 3HAYUTEIbHBIM OIBIT
3aMEHBbl aHTHOMOTHKOB ¢utodnoTukamu |[3],
HaHoYacTUIaMu cepedpa [4—6], mpoOuoTHka-
mu [7-9]. TlepcnekTUBHON MpPEACTABISETCS
BO3MOKHOCTh 3aMEHBI B pallMOHAaX CEJIbCKOXO-
3AMCTBEHHBIX XUBOTHBIX XUMHYECKHUX COJIEH
WX OpraHuyeckumu ¢opmaMu, Ha3bIBAEMBIMU
xenmaramu [10—-15]. Kpome BblenpuBeeHHO-
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ro CIIUCKa CPEACTB, MOCTOSHHO pealu3yercs
nporpaMma aHTHOMOTHKOTEpANuM, corjac-
HO KOTOpou ¢ 1-ro mo 35-i1 neHb BBIpaIIMBa-
HUSI UBIUIATAM €KEJHEBHO Jal0T C KOPMOM
WM BOJOM aHTHOAKTepUaJIbHBIE Ipernaparsbl.
[Ipennucano Takke o0s3aTeNbHOE BaKIIUHHU-
pOBaHME UBIIUISAT MPOTUB psifa 3a001eBaHU,
TakuxX Kak Oosie3Hb Mapeka, ['ambopo, u mist
MOAIeP’)KaHUS UIMMYHHUTETA.

CrepeoTun Mpou3BOJICTBA NTULBI MPOAYK-
UMM B NMPOMBIIUIEHHBIX 00beMax Ha BCEX Me-
ranpeAnpusTUsIX OJIMHAKOB, TOITOMY Ha Tep-
putopun 3anagHodt Cubupu HET HM OJHOM
nrunedadbpuku, TPOU3BOIALINNA MPOIYKIUIO
«opranuk». Ilepen HUMHM mocTaBieHa 3ajada
KOJIMYECTBEHHOTO 00ecredYeHrsl HaceIeHUs
MSCOM M siniamu. UeM BEIIIE Macca, TEM 0O0Ib-
1€ HOPMBI BBEJEHMS KaTajau3aTopoB poOCTa,
OJIHAKO TIPU 3TOM HE IPOCIEKHUBAIOTCI OHO-
TpaHcOpMallMOHHbIE TyTH BBOAUMBIX HH-
IPEAMEHTOB, UX MOOOYHBIE CBA3U B OPraHU3MeE
Y, HAKOHEI|, HET KpPUTEpUEeB KadyecTBa Msca,
MO0 KOTOPBIM MOXKHO OBIJIO OBl OMpPEAeTUTh,
Ha KaKMX palloHax BbIpallleHa NTHIlA.

Coumonaoruyeckue Omnpochl CBUAECTEIb-
CTBYIOT O TOM, YTO OOIIECTBO 3aMHTEpECcOBa-
HO B BO3MOXKHOCTH NHUTAHUSI OpPraHUYECKOM
npoaykmue [16], omHAKO HHTEPEC MOXKET
OBITh HEpEaJTN30BAHHBIM H3-3a BBICOKMX IIE€H
Ha npoaykuuto. C 1pyroif CTOpoHbl, BOSHUKAET
BOIPOC, HACKOJILKO TOBapPONPOU3BOAUTENIO OY-
JIeT BBITOJHO 3aHUMATHCSI OPraHUYECKUM IPO-
W3BOJICTBOM.

Henbto Hacrosimeld paboOTHl  SBISETCA
OIleHKa BO3MOXXHOCTH IMPOU3BOJACTBA OpraHU-
YECKOTro Msica LBIISAT-OpoiIepoB.

OBBEKTBI U METO/bI
NCCIIEAOBAHUH

HccnenoBanus mpoBoAWIKCH Ha TTuieadpu-
ke «beppackas», TeCcT-00beKTOM SBISUIUCH IBITLIS-
Ta-Opoitnepsl kpocca M3a ¢ cyrounoro 10 40-1HeB-
HOTo Bo3pacTta. ONbIT BHIIOIHAJICSA B TPEX MOBTOP-
HOCTSIX 110 33 TOJI0BBI B KXKI01 KiieTke (Taom. 1).

Orenka mokazareneil MpOTYKTUBHOCTH IIbI-
IUIAT MPOBOIUIIACH Ha OCHOBE MHIUBHIYAIHLHOTO
ydera yepe3 Kaxzaple 10 mHel commacHo METonu-

yeckuM TpeboBanusim BHUTUIL. Pacuetnbim
IIyTEM OMNPENEIIN CPEIHECYTOUHbIM M BAJIOBON
MPUPOCTHI U HKOHOMUYECKUE MOKa3aTely Mpou3-
BOZICTBA MPOMBILUIEHHOTO U OPraHWYeCKOro Msica
BIUIT-OpoiinepoB. CTPyKTypa palvoHOB TIpHBe-
JieHa B TalI1. 2.

[lo nurTarensHOM LEHHOCTH PALMOHBI OBLIM
cbanancupoBansbl. [lo TpeboBanusim EC, mepsblii
paLMOH HE MOXET OBbITh MPU3HAH COOTBETCTBYIO-
UM TIPOU3BOICTBY OpraHUK-IpoayKiwu [17].

PE3YJIBTATHI HCCJIEJOBAHUM
N UX OBCYXKIEHUE

Ha ocHOBe MHIMBUTyaIbHOTO B3BEIIMBAHUS
IBITUISIT OT CYTOYHOTO BO3pacTa ¢ MHTEPBAJIOM
B 10 aHel mpociexeHa AMHAMHKA POCTa MO-
JIOJTHSIKA, @ TAKXKE COXPAHHOCTh Ha MOMEHT y0ost
nTuiel (Tadm. 3).

Co BrOpoOil JIecATUIHEBKU YOEIUTEIbHO
MIPOSIBIIIETCS POJIb KaTaJIu3aTopoB, 0OecIieyrBa-
IOIUX HapacTaHWe OMOJIOTHYECKOM MacChl Tena
ublusIT. CpeaHss KuBas Macca NTHIBI Ha MO-
MeHT y0os (B 40 aueit) cocrapisna 2189,3 1, mpu
ATOM MOJIOAHSK, BBIPAIIIMBACMBIA 1O BTOPOMY
pauuony, gocturai juiib 790,0 T )KUBON Macchl,
470 Ha 64% MeHblIe MIaHUPYEMOU TTO POMBILI-
JICHHOM TEXHOJIOTHH BhIpamuBanus. KopmieHue
LBITUISIT HA BTOPOM PaIlHOHE OBLIO MPOJIOJIKEHO
0 70 nHEW W mpu TOCTHXKEHUHU >KMBOM MacChl
1810,6 r mpousBeneH yooii.

Hackonbko 3KOHOMHYECKH ONpaBIaHHO TIPO-
W3BOJICTBO MsiCa IBIIUIAT-OPOWIEPOB HA palu-
oHax 0Oe3 HMCIOJIb30BaHUSI HEOPraHWYECKUX Be-
IIECTB, OTPAKEHO B Ta0II. 4.

[Ipn BbIpamMBaHUK MOJIOAHSKA IITHIIBI
Ha OPraHUYECKOM PAIlMOHE OTMEYAeTCsl CHUIKE-
HUE CPETHECYTOYHBIX TPUPOCTOB B 2,1 pasa, uTo
MPUBOAMT K POCTY 3aTpaT Kopma Ha 1 KT mpupo-
CTa KUBOM Macchl B 1,7 pa3a. YuuThIBast yBeauye-
HUE CPOKOB BhIpalmuBanus Ha 30 JHEH, MOBbIIIA-
10TCsl U o01mue 3aTparbl kopMma B 1,4 paza. C mo-
3WIIMM  TOBApPONPOU3BOIUTENSI  MPOU3BOICTBO
OpraHuK-MsCa IBILIAT-OpPOHIEPOB TPE/ICTaB-
nsieTcsi yOBITOUHBIM, YPOBEHb PEHTA0EIbHOCTH
cHkaetcs Ha 61,2%. OiHaKo, y4UTHIBAsI BHICO-
KyI0 KOHKYPEHIIMIO Ha PhIHKE COBITA MPOAYKIIHH
Y 3aMHTEPECOBAHHOCTH OOIIECTBA B SKOMPOIYK-
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Tabnuya 1

Cxema onbITa
Schematic diagram of the experiment

I'pynmna Bospacr, nueit KonnuecTBo roaos Panuon xopmnenus
1 C 1-ro o y6os 99 TpaauIOHHO UCIIOIB3yEMBIN B XO3AHCTBE
) C 1-ro 10 yGost 99 Pammon 6e3 HHTPETNEHTOB MUKPOOHOTO U XUMHYECKOTO
Y CHHTE3a

LMY, periarouas pojb B BONPOCE BhIPALIMBAHUS
UBIUIAT HA OPTaHUYECKUX pallMOHAX OyAeT MmpH-
HaJJIeKaTh CTOMMOCTH 1 Kr Msca (Tabm. 5).

C yBenuueHUEM ILIEHbI peanu3aluu Msca
NITULIBI OPraHUYECKOro KopmiieHus Ha 25 — 50 —
100% ypoBeHb peHTA0EIBHOCTH BO3PACTAET CO-
OTBETCTBEHHO Ha 22,4 — 44,7 — 133,5% 1o cpas-
HEHUIO ¢ TpaguIoHHbIM (112%).

[TpusnaBas ToT (akt, yTO Ha cerogHs oOle-
CIIEUEHHOCTh INTULENPOAYKLIHUEH HAET 3a CYET
MeranTuuedadpuK, Helb3sl yMaTuyuBaTh O Peajb-
HBIX BO3MOYKHOCTSIX Pa3BUTHUS CEKTOpa IO Mpo-
U3BOJICTBY OpraHMYECKOM NPOAYKLMU Ha Oase
¢bepmepckux xo3sicTB. Haubonee cinoxHbIM
IIPENICTABIISIETCS] BOIIPOC KOHTPOJIS 33 KAUECTBOM
IIPOAYKIIMH, MIOCKOJIBKY HET MAapKEPOB 110 OLIEH-

Tabnuya 2

CTpykTypa panoHoOB
Ration structure

TpaauMOHHBIA paloH

Pammon 6e3 HHTPeTNeHTOB MUKPOOHOTO U XUMHYECKOTO

CHUHTE3a

COCTaB paluoHa KOJTM4YECTBO, %0 COCTaB paloHa KOJTMYECTBO, %0
[Tmennna 60 [Tmenwnia 60
CoeBslii MIPOT 10 CoeBslif IPOT 20
ITonHo)XUpHAsL COst 14 ITonHo)UpHAS COsL 10
Jpoxxu 4,0 [ToacomHeUHBIN KMBIX 5
[ToacomHeUHBIN KMBIX 34 [ToaconHeunoe Macio 2
[ToaconHeunoe maciio 4,7 U3BecTHsIK 2,6
Monoxkansiuiidocdar 1,3 Counb 0,2
N3BecTHsK 1,6 Copa numieBas 0,2
Conb 0,2
Cona 0,2
JInzuna 0,3
MeTtnonuH 0,28
CMC 0,45
Poemukc 0,01
XonuHxaopun 0,01

Ipumeuanue. Ha nomnto 2% TpagMIIMOHHOTO paliMoHa MPUXOAUTCS 3 HAUMEHOBAHUSI MAKPOIJIEMEHTOB, 7 — MUKPOJJIEMEHTOB XUMHU-
YEeCKHX COJIeH, 7 — CHHTETHYECKUX aMUHOKHUCIIOT, 13 — CHHTETUYECKNX BUTAMHUHOB.

Tabnuya 3

JIMHAMMKA 5KUBOH Macchl M COXPAHHOCTH LBIIJIAT OPOiijiepoB, BLIPAIMBAEMBIX HA PA3HBIX PALIMOHAX KOPMJIEHUSI
Live weight dynamics and survival performance of broiler chickens reared on different diets

Cpenuss sxuBasi Macca (T) TIO THSM BBIPALBAHUS Coxpan-
I'pynma HOCTb,
1 10 20 30 40 50 60 70 o
1 48,7+0,2 | 162,4+£3,4 | 613,1+18,3 | 1282,8+24,4 | 2189,3+44,9 - - - 92,2
3787+ 5152+ 790,04 1050,2+ 1380,4=+ 1810,6+
20| OB NISTILI g guan | qp pens 12,745 31,4 25.4 322 92,2
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Tabauya 4

JxoHoMuueckasi 3PGeKTHBHOCTH MPOU3BOACTBA OPraHMYECKOro Msca NBIIAT-0poiiiepoB
Economic efficiency of organic meat production in broiler chickens

Pammon
Ioxazarens . 0e3 UHIPeTMeHTOB MUKPOOHOTO
TpamMIHOHKEI (1) 1 XUMHUYECKOro cuHresa (2)
BrIpareno mbImisT, roi. 100 100
JKusast macca 1 roim., T 2189,3 1810,6
CpemHecyTOuHBIH TPUPOCT, T 53,7 253
CoxpaHHOCTB, % 92,2 92,2
3arparbl KopMa Ha | Kr mpupocTta, Kr 1,76 3,04
Banogoii npupocrt, kr 214.8 177,1
3arpaueHo KOPMOB BCETO, KT 378 538,4
Croumocts | Kr kKopma, pyoO. 13,1 10,7
CTOMMOCTH KOPMOB BCETro, pyo0. 4951,8 5760,9
IToTpoiieHoii Macchl BCero, Kr 150 124,1
Lena peanuzanuu, pyo. 100 100
Beipyuka ot peanuzanuu, pyo. 15000 12400
[pubbLTB, PYO. 7926,0 4180,1
YpoBeHb peHTadbeIbHOCTH, %0 112 50,8

Tabnuya 5

3aBHCHMOCTD YPOBHS PEHTA0€ILHOCTH MPOU3BOACTBA MsACA LBINLIAT-0POiijiepoB OT HeHbl peasu3anuu 1 kr Msica
Profitability of production of broiler chicken meat depending on the price of 1 kg of meat

TpanuunoHHbIN o
Iloka3zareins OpraHu4eckuil pannoH
paruoH
Hena peanmsaim, 100 100 125 150 200
pyo.

Bripyuxa ot peannsa- 15000 12400 17455 19910 24820
iy, pyo.

TIpuGHLTE, pyo. 7926 4180,1 10092 12258 16590

Yposen, penrageis- 112 50,8 134,4 156,7 201,5
HOCTH, %

KC€ CTaryCa «OpPraHuKk», paBHO KaK W Trocynaap-
CTBEHHOM CJIy)I(6BI, KOHTpOHHPYIOHIGﬁ Kady€CTBO
PpalluOHOB, a4 TAKXKC CPOKHU BbIpAlIUBAHUS U KU~
BYIO MACCy HTHUILIbI K MOMCHTY Y60§I.

BbIBO/IbI

1. TIpu BbIpaliMBaHUM TPOMBILUIEHHBIX KPOC-
COB IIBIILIAT-OPOilyIepoB Ha parmoHax 0e3 MHrpe-
JIMEHTOB XUMHUYECKOTO W MHKPOOHOTO CHHTE3a
CO BTOPOHM JECATHIHEBKH OTMEUACTCS PE3KOE
CHIDKEHHME MPOAYKTUBHBIX IIOKa3aTelei 10 Cpas-
HEHUIO C TPAJUIMOHHBIM CIIOCOOOM KOPMIICHHSI.
Ha momeHT y0ost MTHIBI CpeHssi KuBas Macca
ObL1a HIKe Ha 64,0%, cpeHeCy TOUHBIH IPUPOCT —

Ha 52,9 %; 3arparbl KOpMa Ha €AUHUILY IPOAYKLIUN
YBEJIMYMWIKCH B 1,7 pa3a rmpu OIMHAKOBOM COXpaH-
HocTH MonomHsKa (92,2 %).

2. YBenuueHUe CPOKOB BbIPALLIUBAHUS LBITUIAT
J0 70 qHEW MpUBEJIO K MOBBILICHUIO 3aTPaT KopMa
B 1,4 pa3a. CHIKeHUE IPOyKTUBHBIX IIOKa3aTelei
YMEHBIIWIO YPOBEHb peHTabenbHoCTH Ha 61,2%.

3. 3auHTEpPECOBAaHHOCTD MIPOU3BOAMTENEH
Msica LBILIAT-OpOIJIepoB cTaTyca «OpraHuk» Oy-
JIET OIPENENSATHCS CIPOCOM HACENeHUs U Pa3yM-
HOIl IICHOBOM IIOJWTHUKOM. YBEIMYEHHUE CTOUMO-
ctu KuiorpamMa msica Ha 25-50 — 100% mnoBbI-
[IaeT YPOBEHb PEHTAOETBHOCTH COOTBETCTBEHHO
Ha 22,4 —4,7—133,5% B cpaBHEHUU C TPAAULIUOH-
HOU TEXHOJIOTUEN KOPMJICHUS.

«Bectuuk HI'AY» — 2(59)/2021

129



BETEPUHAPUNA N 300TEXHNA

10.

I1.

12.

13.

14.

15.

16.

17.

BUBJIMOI PAOUYECKHUM CITMCOK

. T'eopeuesckuii B.M. MuHepanbHOe IMTAaHUE CEJIbCKOX03siicTBeHHON nTHlbl. — M.: Konoc, 1970.

—327c.
Cnupuoonos U.I1., Manvyes A.B., /lasviooe B.M. KopmieHne CelbCKOXO3SIMICTBEHHON MTHUIIBI
oT A 1o . — Omck: Cu6. HUM nruneBoncrsa, 2002. — 696 c.

. Hcnonvzosarnue mpoOUOTHKOB, MPEOMOTHKOB 1 CHMOMOTHKOB B IITUIIEBOJICTBE: METO. YKa3aHUs /

nof oo pen. B.W. ®ucununa, U.A. Eroposa. — Ceprues [locax: BHUTHII, 2008. — 42 c.
Axmueupoganuvie KopMa ¢ HaAaHOOMOKOMIIO3UTOM cepebpa B mTHLEBOACTBEe / 3. Alekceesa,
B. Peiimep, B. Ckpsa6un, E. Tapabanosa, O. AunpeeBa// Mex 1yHapOIHBIH CeTbCKOX03HCTBEHHBIH
xypHai. —2010. —Ne 1. — C. 60-61.

Tapabanosa E.B., Anexceeea 3.H., Peiimep B.A. VI3MeHeHUsT MUKpPOOUOIICHO3a KHUIIICYHHKA
LBIIUIAT IPH BBEJICHUH B pAIOH cepedpsiHoro HaHoouokommnosuta // Bectauk HI'AY. — 2011, —
Ne 1. - C. 83-87.

Tapabanosa E.B. Du3nonorundeckuii CTaTyc CelIbCKOX0351iICTBEHHON NTUIIBI B PAHHEM OHTOTEHE3€
MIPU BBIPAIIMBAHUH C HCTIOIB30BAaHUEM HAHOOMOKOMITO3UTA: aBTOped. JHC. ... KaH[. OHOJ. HayK.
— HoBocubupck, 2013. — 29 c.

Anmunos B.A. Victionb30BaHue MPOOUOTHUKOB B )KUBOTHOBOJICTBE // Betepunapust. — 1991. — Ne4,
—C. 55-58.

Tapaxanog b.B. Mexanu3M JeicTBUs MPOOMOTHKOB HA MHUKPOQIIOPY MUIIEBAPUTEIHHOTO TPAKTa
U opranusm XuBoTHBIX // Berepunapus. —2000. — Nel. — C. 47-54.

Llsviokos A.U., Jlanyesa H.H., Padyxa JI.A. ®uznonoruyeckoe 000CHOBAHUE MCTIOIH30BAHUS
POOUOTHUKOB, CHMOMOTHUKOB M MPUPOJHBIX MUHEPAJIOB B OPOIEPHOM MPOU3BOACTBE 3araIHOM
Cubupu. Y. 1: KoMruiekcHas XapakTepUCTHKa MOJIOYHO-KUCIION KOPMOBO#M 00aBKU: MOHOTpadus
/ HoBocwuO. roc. arpap. yH-T. — HoBocubOwupck, 2015. — 148 c.

Opeanuyeckue GOPMbI MUKPODJIEMEHTOB B KOPMIIEHUH CEIbCKOXO3AUCTBEHHOM MTHUIBI: METOI.
ykazanus / mox oour. pen. B.U. ®ucununa. — Ceprues-Ilocax: BHUTUIIL, 2010. — 43 c.
Brandzaeg P. The mucosal immune system and its integration with the mammary glands //J. Re-
diatr. —2010. — N 156. — P. 8-15.

Ao T, Piers J. The replacement of inorganic mineral salts with mineral proteinates in poultry diets
// Worlds Poultry Sciens. —2013. — Vol. 69, N 1. —2013. — P. 5-17.

Tumowenxo P. Ponb XeIaTHBIX MUKPO3JIEMEHTOB B IOBBIIIEHUH MPOAYKTUBHOCTH POAUTEIHCKOTO
ctana opoitnepos // Kombukopma. — 2015. — Ne 12. — C. 75-76.

Onmumuszayusi TOTPEOHOCTH B MUKPORJIEMEHTAX C TOMOIIBIO MTUIIMHATOB // YKMBOTHOBOICTBO
Poccun. —2018. — Ne 2. — C. 14-16.

Synthesis and characterization of ferrous cysteinate nanoparticles as a promising dietary supple-
ment / O. Koshcheeva, T. Skiba, P. Stabnikov, E.A. Maximovskiy, A. Zubareva, 1.V. Korolkov,
S. Koshcheev, Z. Alekseeva, V. Reimer, 1. Klemeshova // New J. Chem. — 2020. — DOI: 10.1039/
DONJ02886J.

Anexceesa 3.H., Petimep B.A., Knemewosa M. IO. IItunieBoacTBo ot «A» 1o «5» / HoBocub. roc.
arpap. yH-T. — HoBocubupck, 2008. — 207 c.

Boporcusoii I11., Ypoan M. Opranndeckoe cebCKoe X03icTBo. — Yermickas peciryonrka, Onomoyii,
2010.-340c.

130

«Bectauk HI'AY» — 2(59)/2021



BETEPUHAPUNA N 300TEXHWA

o

10.
I1.
12.
13.

14.
15.

16.

17.

REFERENCES

Georgievskii V.I., Mineral noe pitanie selskokhozyaistvennoi ptitsy (Mineral nutrition for
poultry), Moscow: Kolos, 1970, 327 p.

Spiridonov I.P., Mal’tsev A.B., Davydov V.M., Kormlenie sel skokhozyaistvennoi ptitsy ot A do Ya
(Feeding poultry from A to Z), Omsk, GNU Sibirskii NII ptitsevodstva, 2002, 696 p.

. Fisinin V.I., Egorov L.A. Ispol’zovanie probiotikov, prebiotikov i simbiotikov v ptitsevodstve (Use

of probiotics, prebiotics and symbiotics in poultry farming), Sergiev-Posad: VNITIP, 2008, 42 p.
Alekseeva Z., Reimer V., Skryabin V., Tarabanova E., Andreeva O., Mezhdunarodnyi
sel skokhozyaistvennyi zhurnal, 2010, No. 1, pp. 60—61. (In Russ).

Alekseeva Z.N., Tarabanova E.V., Reimer V.A, Vestnik NGAU, 2011, No. 1, pp. 83—87. (In Russ).
Tarabanova E.V. Fiziologicheskii status sel skokhozyaistvennoi ptitsy v rannem ontogeneze pri
vyrashchivanii s ispol’zovaniem nanobiokompozita (Physiological status of poultry in early
ontogenesis when grown using nanobiocomposite), Extended abstract of candidate’s thesis,
Novosibirsk, 2013, 29 p.

Antipov V.A., Veterinariya, 1991, No.4, pp. 55-58. (In Russ).

Tarakanov B.V., Veterinariya, 2000, No.1, pp. 47-54. (In Russ).

Shvydkov A.L., Lantseva, N.N., Ryabukha L.A., Fiziologicheskoe obosnovanie ispol’zovaniya
probiotikov, simbiotikov i prirodnykh mineralov v broilernom proizvodstve Zapadnoi Sibiri. Ch. 1:
Kompleksnaya kharakteristika molochno-kisloi kormovoi dobavki (Physiological substantiation
of the use of probiotics, symbiotics and natural minerals in broiler production in Western Siberia.
Part 1: Complex characteristics of lactic acid feed additive), Novosibirsk, 2015,148 p.

Fisinin V.I., Organicheskie formy mikroelementov v kormlenii sel skokhozyaistvennoi ptitsy
[Organic forms of trace elements in poultry feeding], Sergiev-Posad: VNITIP, 2010, 43 p.
Brandzaeg P., The mucosal immune system and its integration with the mammary glands,
J. Rediatr, 2010, No. 156, pp. 8-15.

Ao T., Piers J., The replacement of inorganic mineral salts with mineral proteinates in poultry
diets, Worlds Poultry Sciens, 2013, Vol. 69, No.1, pp. 5-17.

Timoshenko R., Kombikorma, 2015, No. 12, pp. 75-76. (In Russ).

Lavander B., Zhivotnovodstvo Rossii, 2018, No.2, pp. 14-16. (In Russ).

Koshcheeva O., Skiba T., Stabnikov P., Maximovskiy E.A., Zubareva A., Korolkov L.V,
Koshcheev S., Alekseeva Z., Reimer V., Klemeshova 1., Synthesis and characterization of ferrous
cysteinate nanoparticles as a promising dietary supplement, New J. Chem, 2020, DOI: 10.1039/
DONJ02886J.

Alekseeva Z.N., Reimer V.A., Klemeshova I.Yu., Ptitsevodstvo ot «A» do «Ya» (Poultry farming
from «A» to «Z»), Novosibirsk: NGAU, 2008, 207 p.

Borzhivoi Sh., Urban 1., Organicheskoe sel skoe khozyaistvo (Organic farming), Cheshskaya
respublika, Olomouts, 2010, 340 p.

«BecTuuk HI'AY» —2(59)/2021 131



BETEPUHAPUNA N 300TEXHNA

YK 619: 616.636(571.12) DOI:10.31677/2072-6724-2021-59-2-132-140

MATOJIOTUYECKHUE U3MEHEHHUS B OPTAHU3ME COBAK IIPU
IXUHOKOKKOBOM MHBA3UU B TIOMEHCKOM OBJIACTH
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E-mail: okusana-89@rambler.ru

Pedepar. Coobarku saenarwomca oepunumusHviMu X033-
esamu IXUHOKOKKO08, NOIMOMY HeCym He MOIbKo onac-
Hoe 0713 CeNbCKOX03AUCMEEHHBIX HCUBOMHBIX U Ye108€KA UHBA3UOHHOE HAUA0, HO U CaMU NOO-
eepzaiomca CUIbHOMY MOKCUYecKomy 6o3oeiicmeuto cenvmunmos. Ilenvio nacmoawieii pavomul
ObL110 8bIACHEHUE NAMOI02UYECKO20 GNUAHUA IXUHOKOKKOE HA KUWEYHYI0 MUKPODIOpY U HeKo-
mopbuie nokazamenu Kposu ¢ op2anHuime nopa3ceHHvlx codak e ycnogusax Tomenckoii oonacmau.
Ilamonozuueckoe énusanue no10603PenvIX NAPA3ZUMOE HA OP2AHU3M XO035€6 U3yuanu Ha 8 decno-
POOHBIX codakax. B pamkax 6axkmepuonozuueckozo aHanu3za ceexdcux (PeKanuil Heueomuuylx oe-
147U NOCeé CO0EPHCUMO20 HA CREYUAIbHbIE NUMAmenbHble CPEeObl ¢ NOCAEOYIOUUM ROOCUEmOM
Kknemok. Hoenmugpukayuto 6akmepuii npoeoounu nymem MUKpPOCKORUU 6bl0€1EHHBIX KYIbmyp,
uzyuasa mopgonozuueckue ocovennocmu u okpacky no Ipamy. Kposev ona npoeedenus oouie-
20 U OuoOXuUMU4eCKUX aHaau3a opanu y cooaKk u3 6eOpeHHoll 6eHvl ympom 00 KopmiaeHus. B pe-
3yiemame UCC1E006aHUNL Obl10 YCIMAHOGIEHO, YMO 6 NUWEEAPUMENbHOM mpaKme codak, no-
DPANHCEHHBIX IXUHOKOKKAMU, NPOUCXOOUM YMEHbUIeHUE Konudecmea ouguoo- u 1akmodaxkmepuil
¢ 2 paza (P<0,001) no cpasénenuto c unmaxkmmuvimu ocovoamu. Konuuecmeo smepuxuii, Haoéopom,
yeenuuueaemcs 6 1,6 paza, cmagunorkokkoe — 6 4,1, knocmpuouit — ¢ 8,3 (P<0,001), umo npu-
600um K oucoaxkmepuosy ¢ KuuieuHuke, HapyuieHuI0 NUWEe6apeHus U 6MopuYHoOMy MOKCUKO3Y
cueomnuvix. O0wquil ananus Kpoeu noKasai, Ymo 6 pe3yivmame Oelcmeus MOKCUHOE 6 op2a-
HU3Me DOIbHBIX HCUBOMHBIX RPOUCXOOUM PAPYUIEHUE U CHUICEHUE COOEPIHCAHUS IPUMPOUUMOE
Ha 30,2%, mpomooyumoe — na 26,7 u zemoznoouna — na 32,4%. B neiikoghopmyne usmenenusn
NPOAGNAIOMCA HEKOMOPBIM NOGbIUEHUEM 001U 2panynoyumos (na 6,6%) 3a cuem 303unogunos
(P<0,01) u cnuxcenuem — azpanynoyumoe (na 20,0%). buoxumuueckuii ananius Kpoeu codaxk npu
IXUHOKOKKO3€ 6blA68UJI yMEeHbUieHue 00uie2o oenxa na 17,7% u pe3koe cHuicenue xoaiecmepuna —
6 3 paza. Ha yznemenue ()ynKkyuu neuenu u nouex ykazolgaem yeeiudenue ¢ Kpogu KpeamuHuna
u Mouesunsl 8 2 paza, nogvluieHue ypoeua ouaupyouna ¢ 3,2 paza, pepmenmos AJIT (¢ 2 paza)
u ACT (6 2,6 pasza), a maxxce wienounoii pocghamaswt (¢ 2 paza) (P<0,001).

PATHOLOGICAL CHANGES IN DOGS WITH ECHINOCOC-
CAL INFESTATION IN THE TYUMEN REGION

A.M. Okuneyv, cPhD in Veterinary Sciences, Senior Researcher

The State Agrarian University of Northern Trans-Ural,Tyumen, Russia
E-mail:okusana-89@rambler.ru

Key words: Echinococcus, dogs, infestation, dysbiosis, toxicosis, general and biochemical blood pa-
rameters.
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Abstract. Dogs are the definitive hosts of Echinococcus, so not only do they carry a dangerous in-
festation for farm animals and humans, but they are also exposed to the substantial toxic effects
of helminths themselves. The present work aims to find out the pathological impact of Echinococcus
on the intestinal microflora and some blood parameters in the organism of affected dogs under the
conditions of the Tyumen region. The authors studied the pathological effect of the sexually mature
parasites on the host organism in 8 mongrel dogs. The contents were inoculated on special nutri-
ent media, followed by cell counting as part of the bacteriological analysis of fresh animal faeces.
Bacteria were identified by microscopy of isolated cultures, examining morphological features and
Gram staining. Blood was taken from dogs from the femoral vein in the morning before feeding for
general and biochemical analysis. It was found that the digestive tract of the dogs infected with
Echinococcus decreased in bifido- and lactobacilli by a factor of 2 (P<0.001) compared with those
of intact individuals. Escherichia increased by 1.6 times, Staphylococcus was augmented by 4.1, and
Clostridium increased by 8.3 (P<0.001), leading to intestinal dysbacteriosis, digestive disorders,
and secondary toxicosis animals. General blood analysis showed a 30.2% reduction in erythrocytes,
26.7% in platelets and 32.4% in haemoglobin. This reduction is the result of the action of toxins
in the body of the patients. In the leukoformula, changes are manifested by a slight increase in the
proportion of granulocytes (by 6.6%) due to eosinophils (P<0.01) and a decrease in agranulocytes
(by 20.0%). Biochemical blood analyses of dogs with echinococcosis showed a 17.7% reduction
in total protein and a 3-fold decrease in cholesterol. A 2-fold increase in creatinine and urea, a 3.2-
fold increase in bilirubin, a 2.6-fold increase in ALT and AST, and a 2-fold increase in alkaline phos-
phatase indicate inhibition of liver and kidney function.

B 3aypaibe pyHKIMOHUPYIOT J1Ba OYara sxu-
HOKOKKO3a: IIPUPOJHBIM U CHHAHTPOIIHBIN, pea-
JU3YIoLIMecs B 3a00JI€BaHUSAX PA3IMUYHBIX BUIOB
JOMAIIHUX U JIUKHUX KUBOTHBIX, a TAKXKE JIIOAEH
B CBepmnosckoit, YemnssOunckoli, Kypranckoii
u TromeHcKo# oOnacTsax. B cuHaHTponHBIX ova-
rax ne(pUHUTUBHBIMU X03seBamu Echinococcus
Spp. SBJISIOTCS B OCHOBHOM COOaKM, OTBET-
CTBEHHBIE 3a 3a00JIEBAEMOCTh 3XHHOKOKKO30M
CEJIbCKOXO3SIIICTBEHHBIX JKMBOTHBIX U Hacele-
Hus. Ilo HEkoTOpBIM JaHHBIM, 3apa’KEHHOCTH
cobak LECTOlaMU B CEJIbCKUX paiioHax Ypana
u Cubupu Mmoxet nocturars 15%, a Opoasunx —
70-80 %. OtmeueHa Takke MUIpaLysl 3apa3Ho-
ro HayaJla U3 IPUPOJHBIX 0YaroB B CUHAHTPOII-
HbIe 1 HaoOopor [1-3].

Ha ore TiomeHckoif 00nacT B CTPYKTY-
p€ CHUHAHTPOIHBIX OYaroB OCHOBHOE 3HAYCHME
B MOJE€P’KAHUU YUCIEHHOCTH [1apa3uTOB UMEET
CBsI3Ka «co0aka — KPYIHBIA M MEJIKHI porarsli
CKOT» (Ha ceBepe — «cobaKa — CeBEpPHBIIA OJICHBY ).
IIpoMexKyTOUHBIM XO35MHOM 3XMHOKOKKOB MO-
XKeT OBbITh M YEJIOBEK, MI0ATOMY JaHHAs MHBA3HS
MPECTABISIOT CEPhE3HYI0 MPOOIEMy HE TOJIBKO
JUIsl BETEPUHAPUH, HO U JUI1 MEAULIMHEL. B nepron
¢ 2014 no 2018 r. Ha TeppuTOpUN 0OIACTU OBUIH

3aUKCUPOBaHBI OYaru 3TOr0 OMacHOro 3aboJe-
BaHMS JItO/Ied B APMU30HCKOM, ApOMAaIIeBCKOM,
bepnroxxckom, lonsimimanoBckoMm, Hceerckom,
Nmmmckom, Kaszanckom u ToOonbckoM paiio-
Hax. B 00macTHOM LIEHTpe B 3TH TOJbI OBLIO 3a-
(uKcHpoBaHO 7 Cy4yaeB JAaHHOTO 3a00JEeBaHMUS.
B Imano-Heneuxom u XaHThI-MaHCHICKOM
OKpyTax ypoBeHb 3a00JIeBa€MOCTH JIONEH IXU-
HOKOKKOM B IIPOLLJIBIE TOJbI IPEBBILIAN CPEAHE-
poccuiickue nokaszarenu B 9,3 paza [3-5].
Cobaku 3apakaloTcs mapasuTaMu MpH MO-
€IaHUU OPTaHOB YOWUTBHIX WM TMAaBIIUX JKUBOT-
HBIX, [MOPAXEHHBIX AXUHOKOKKOBBIMHU IIy3bIPS-
MU. Y WHBa3UPOBAHHBIX COOAK B KHUIIEYHHKE
OJTHOBPEMEHHO TMapa3UTHPYIOT OOBIYHO COTHU
U J1aKe THICSIYM SXMHOKOKKOB, OKa3bIBasi CUJIb-
HOE€ I1aTOJIOTUYECKOE BO3AEHCTBUE HA OPIaHU3M.
Tokcuko3 y cobak MpOSIBIAETCS KIMHUYECKU
B IO3/HUE CPOKH MHBA3UU. DTOT IMPOLIECC BO3-
HUKAET B PE3YyJbTaTe BBIJCIICHUS I'€JIbMUHTAMU
SITIOBUTHIX TMPOAYKTOB METa0ONu3Ma, a TaKxkKe
IIOCTOSIHHOTO Pa3ApaXeHUsl U HapyIIEHUs CTPYK-
TYpPbI CIU3UCTON KUILIEYHUKA KPIOYbSIMH CKOJICK-
COB I'€JIbBMUHTOB U U3MEHEHUS €r0 CEKPETOPHO-
MoOTOpHOU (yHKIMU. B pesynbrare caBuraercs
pH conepkuMoro B KUCIIy¥0 CTOPOHY, BO3HUKAET
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IUCOAaKTepruo3 — YBEIUYEHUE KoiudecTBa (a-
KYJBTaTHBHBIX yCIOBHO-TIATOT€HHBIX MHKpPOOOB
(KIOCTpUAMIA, CaIbMOHEIJI, IIPOTES, SUIEPUXHIL)
IpU PE3KOM COKpAIICHUH YKCIa aBTOXTOHHBIX
OakTepuil  (IHTEPOKOKKOB, MOJIOYHO-KHCIIBIX
JaKTO- U OMuI006aKTEPHil 1 AKTHHOMHIIETOB —
MOCTABIIMKOB aHTUOMOTUYECKUX BEILIECTB U BU-
TaMuHOB Tpynnsl B). Hapymaercs momnoctHoe
U TPUCTEHOYHOE IMHIIeBapeHue, oOpasyrorcs
MPOAYKTHl HEMOJIHOr0 M THUJIOCTHOTO paclie-
TJIeHus1 OEJIKOB M APYTrUX BemecTB ((heHomn, kpe-
301, CKaTOJI, MHAOJ, MEpPKaNTaH U JAp.), KOTOpbIE,
BCACBIBasICh B KPOBB, BBI3BIBAIOT BTOPHYHYIO
MHTOKCHUKALIMIO opranusMa. Bce 310 mpuBoaut
K HapyIIEHUI0 OOMEHa BEIIECTB Y OOJIbHBIX KH-
BOTHBIX, e(UIIUTY BUTAMUHOB, MUKPO- M Ma-
KpO3JIEMEHTOB. AJIJIEPTHYECKOE BO3AECHCTBHUE
reJIbMUHTOB Ha OpraHu3M cobak Takke paccMma-
TPUBAETCsI KaK KOCBEHHBIN Ipoliecc maroreHesa
3a0oneBaHus. MI3BeCTHO, UTO B TeJ€ LECTO U UX
MeTaboIUTaxX COAepHKATCs TMOJUINENTUIbI, ajl-
JIEPTOreHHbIE TPOTEUHBI, @ TAK)KE MITUKOIUITHIbI
U MoJIMcaxapyuabl. OTU BeUIeCTBa, IEPBUYHO TO-
1aB B OPraHMU3M, BbI3bIBAIOT CEHCHUOMIN3AIINIO,
KOTOpasi MOKET BbI3BATh MOBBIIICHHYIO PEAKIINIO
IIpU pEUHBA3UHU )KUBOTHBIX [6—8].

Llenb Hacrosielt paboThl — BBISICHEHHE Ta-
TOJIOTUYECKOTO BIUSHUS SXMHOKOKKO3a Ha KH-
HIEYHYI0 MUKPO(IOPY U HEKOTOPBIE NTOKA3aATENN
KpOBH B OPTaHU3ME MTOPAKEHHBIX COOAK.

OBBEKTbI U METO/bI
HNCCIEAOBAHUHU

B TriomeHckoil 061acT MHBA3UPOBAHHOCTH
co0ak 3XMHOKOKKaMU OMpezensijiach Ha OCHOBE
JTUTEPaTYPHBIX CBEJICHHUM, MHOTOJETHHX COO-
CTBeHHBIX wuccinenoBanuii (2014 — 2018 rr),
a TaKkKe IaHHBIX 00JIACTHOTO BETEPUHAPHOTO OT-
Jiena U paloHHBIX CTAHIUMH Mo OopbOe ¢ Ooes-
HSIMH )KMBOTHBIX [5, 9].

Bcero Ha 3apakeHHOCTh cOOaK JaHHBIM Iie-
CTO/I030M OBIJIO HMCCIEI0BAHO T'€IbMUHTOOBO-
CKOTIMYECKUM MeTOoAoM 226 >kuBOTHBIX (13 mo-
paxxeHo) Ha rore obmactu, 83 ocodu (7 mopaxke-
HO) B XaHThI-MaHCHIICKOM aBTOHOMHOM OKpyTe
(XMAO) u 156 (14 mopaxeno) — B Smaio-
Henenkom aBroHoMHOM okpyre (AHAO). [Ins

=

Puc. 1. Knerka st coneprkanust 0e3Ha130pHBIX coOaK
Cage for stray dogs

XapaKTepUCTUKU pPACIpPOCTPAHEHUS WHBA3UU
CpelH CEeIbCKUX OCCHPUBI3HBIX, OJICHETOHHBIX
U OXOTHMYBHMX COOaK MPUMEHSUIM TaKOW TOKa-
3areib Kak 3KCTeHCHMBHOCTh mHBaszuu (DU, %,
MIPOILICHT MOPaXCHHBIX KUBOTHBIX B 00CIIEI0-
BaHHOW rpynne) u uHteHcuBHOCTH (MU, 3K3/T,
CpelHee KOJIMYEeCTBO sUIl 1ecTod B 1 T ¢eka-
nuii). MEKPOCKOITHIO 00pa3IioB Kaja MPOBOIUIN
MEeTO/IOM (UIOTAIIMU C UCIIONh30BAHUEM CUCTHOM
kamepsl BUT'UC [10, 11].

OLEeHKY TOKCHYECKOTO JEUCTBUS HXUHO-
KOKKOBOW MHBA3WM HA OPTaHU3M >KMBOTHBIX W3-
y4anu Ha 4 3apakeHHBIX OeCTIOPOAHBIX coOaKax
4—7-neTHero Bo3pacta. B koHTpose ObLIO uC-
[IOJIb30BAHO CTOJIBKO K€ MHTAKTHBIX aHaJIOIh4-
HBIX 0cobeli. Bech mepunos omnpiTa >)KMBOTHBIE Ha-
XOIWINCH B OJUHAKOBBIX YCIOBUAX CONCPIKAHUS
Y KOPMJICHUS B IIYHKTE BPEMEHHOI'0 CONECPIKAHMUS
0€3HaI30PHBIX IOMAIITHUX )KUBOTHBIX T. TFOMEHHU
(puc. 1).

JI1s1 GaKTeprOIOTUYECKOTO aHAJTM3a UCTIOJb-
30BaJId CBEXKHE (PEKAIINHU, COMECPKMMOE KOTOPBIX
MocJie pa3BEJCHUM BBICEBAIM Ha CIEHHUAIbHBIE
nurareyibHble cpeabl. KomnuecTBo KIETOK ompe-
nensmn MetogoMm Koxa. Mnentudukanuio 6ax-
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Tabnuya 1
HNHBa3MpPOBAHHOCTD CO0AK 3XMHOKOKKaMHU B TroMeHCcKoii 06acTn
Canine infestation by Echinococcus in Tyumen region
IOr TromeHckol obmacTu SIHAO XMAO
Kateropun cobax
2D umn CC) num C)C) umn
OJsieHEerOHHBIC U OXOTHUYBHU - - 9,1 112,3+36,8 8,4 91,4432,7
IMactyuibu 1 GecrpuBsI3HbIC 57 68.2416.4 i i i i
JIBOPOBBIE

TEpUH B BBIJCICHHBIX KyJIbTypaxX HPOBOIMIH
MyTeM U3y4YeHHS UX MOP(OIOrHIecKrX 0COOeH-
HOCTel MUKpOOOB 1 okpacku 1o I'pamy [12, 13].

KpoBb s mpoBeneHust oOIIero aHaimsa,
OTIpE/ICIICHUS JICHKOIUTAPHOTO MHJIEKCA MHTOK-
cukanuu (JIMM) u Onoxumudeckux HccienoBa-
HUH Opanu y cobak u3 OCIPEHHON BEHBI yTPOM
710 KOPMJICHHSL.

[Tony4yennsie nudpoBbie 3HaYeHUsT 0Opada-
TBIBAJIM METOIOM BapUAIlMOHHOW CTaTHCTUKH,
IIPH 3TOM JIOCTOBEPHOCTH pa3HUIIBI (td) ompene-
a4 110 kputeputo CThIOIEHTA.

PE3YJIBTATHI UCCJIEJJOBAHUI
N UX OBCYXKXIEHUE

B tabn. 1 nmpencraBneHbl ycpeqHEHHBIE TaH-
HBIE TI0 3apaXEHHOCTH COOAK AXMHOKOKKAMH
Ha fore o0yacTu U B okpyrax. Berbopka cienana

10 OJICHCTOHHBIM W OXOTHHWYBbUM IICaM, a TAaKXKEC
JABOPOBBIM  JKMBOTHBIM CEJILCKO MECTHOCTH.
N3 >tux JaHHBIX BUJIHO, 4YTO HaI/I6OJ'II)HIa$I HHBa-
3MPOBAHHOCTH HAOIIOMACTCS B OKPYyTax C Pa3BU-
ThIM OJICHCBOJCTBOM, I'/I€ BBICOKA 3apa’KCHHOCTDH
osleHeroHHeIx codbak. B XMAO u SIHAO Ttaxxe
BCTPCHAIOTCA MOPAKCHHBIC OXOTHHYbU CO6aKI/I,
KOTOPBIC 3apayKarOTCsl Mapa3suTaMH MPpU Toe/a-
HUU BHYTPEHHUX OPraHOB YOHUTBIX MPOMBICIIO-
BbBIX JKMBOTHBIX M3 OTPAJa MAPHOKOIIBITHBIX (Ka-
OaHbl, JIOCH, OJICHH).

[Toxokue pe3yapTaThl 3apaKCHHOCTH CO0aK
Echinococcus spp. MBI BCTpeYaeM y IPyTHX aBTO-
POB, IPOBOJAMBIIMX UCCIEAOBAHUS B YPaJIbCKOM
pernone.  Tak, ILM.  XpucrunanoBckui,
B.B. benmmmenko [2] coobmanu, 94To 001mIas uH-
Ba3HPOBAHHOCTh COOAK SXWHOKOKKAMH 3a IIO-
CJICTHUE TOMBI B CEIIbCKOM MECTHOCTH BaphbUPO-
Baja oT 5 no 15%. A.K. bynames u np. Taxxe
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bupunotaktepun JlakToGaKTEPHH BIIepUXUA Cragunokokkn  Kioctpumnu
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Puc. 2. CoctaB u konnuecTBeHHbIe 1okazarenn MuUKpoduops! (Ig KOE/T) dekannii 601bHBIX 3XHHOKOKKO30M
1 3JI0pPOBBIX cO0aK
Composition and quantitative indexes of microflora (LG CFU/g) of faeces of sick and healthy dogs
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yKa3blBaJIM Ha BBICOKYIO 3apa)KEHHOCTb STHUMH
LeCToJaMl NPHUOTAPHBIX U TOCEIKOBBIX COOAK
B Kazaxcrane [14].

Ha puc. 2 noka3zaHa cTpykTypa OCHOBHBIX
rpyIN aBTOXTOHHOM U YCJIOBHO-TIATOT€HHOW MU-
Kkpodiopel B ¢ekanusax OONBHBIX SXMHOKOKKO-
30M U 370pOBbIX co0ak. MHUKpoOHOTa JKeTy104-
HO-KHIIIEYHOTO TpaKTa HCCIIEJOBAHHBIX COOaK
OYEHb CJIO’KHA T10 COCTaBy U MOATOMY MPEICTaB-
JIeHa Ha JuarpamMme He B [TOJIHOM OOBbeMe.

Kak Bunum, cocras 6aktepuii B 00eux rpyr-
rax OJMHAKOBBIM, TOrga Kak MX KOJIWYECTBEH-
HbI€ MOKa3aTelu CUJIbHO oTinyatoTcs. Tak, Ou-
¢buno- 1 nakrodakTepuil y 00JIbHBIX CO0aK OBLIO
4,50+0,35 u 4,10+0,26 KOE/r cOOTBETCTBEHHO,
T. €. B 2 pa3a MeHbIlIe, YeEM Y 3/10pPOBbIX 0co0Oei

(8,90+0,73 u 8,20+0,36 KOE/r) (P<0,001). B TO
&Ke BpeMsl B (peKanusx MHBAa3HMPOBAHHBIX COOAK
KOJIMYECTBO JIIEPUXUM IpeBblano B 1,6 pasza
YUCJIO AHAJOTMYHBIX KIJIETOK, BBISIBJICHHBIX
y MHTakTHBIX KHUBOTHBIX (10,20+0,52 npotus
6,30+0,41 KOE/r) (P<0,001), cradunokokkoB —
B4,1 pa3a (11,90+1,84 nmpotus 2,90+0,71 KOE/T)
(P<0,001), xmoctpuamii — B 8,3 paza (9,90+0,72
npotus 1,20+0,42 KOE/r) (P<0,001).

Takue 3HauMTEIbHBIE PA3IUUUs B KOJIUYE-
CTBEHHOM COOTHOIIEHMM aBTOXTOHHBIX U (a-
KyJbTaTUBHBIX OakTepuil B (ekaausx OONbHBIX
U 37I0POBBIX COOAK CBHUJIETEILCTBYIOT O COCTOSI-
HUU TUCOAKTepro3a B KUIIEYHUKE HHBAa3UPOBaH-
HBIX KMBOTHBIX. Halmm gaHHble MOATBEPKAAIOT
BBIBOJIbl MHOTHUX YYE€HBIX O IAaTOT€HHOM BIIHsI-

Tabnuya 2

PesyabTaTsl 0011€r0 1 0HOXMMHYECKOI0 AHAJIM3a KPOBHU CO0AK NP 3XMHOKOKKOBOH UHBAa3UH
Results of the general and biochemical blood analyses in dogs with the echinococcal infestation

I'pymnimb! JKHBOTHBIX
IToxazarenu YpoBeHb JOCTOBEPHOCTU
3II0OPOBEIC | OONBHEIC
Obwue noxkazamenu
JIeKOIUTEI, THIC/MKJI 10,1+1,4 13,5+2,1 -
OPHUTPOLUTHI, MITH/MKJT 6,3+£2,1 4,4+1,3] -
T'emornoOuH, /11 134,1+4,2 90,6+3,4| P<0,001
TpoMOOIHUTEI, THIC/MKIT 168,4+8,2 123,5+4,4] P<0,001
COD, MM/ 3,6+1,4 9,842,617 -
Jletixogpopmyna, %

[ManoukosigepHbie HedTpodwmisr | 4,0£1,8 6,0+1,8 -
CermenTtosiiepubie HeHTpodusl | 67,0+£6,6 60,0+3,7 -
D03uHODUIIBI 4,0£1,8 14,0+2,7 P<0,01
Jlumdoruteic 23,0+£5,9 19,04£2,6 -
MoOHOIUTBI 2,0+1,2 1,0+0,5 -

JINn 0,60+0,11 0,24+0,03 P<0,01

Buoxumuueckue noxazamenu

OO0muii 6e10K, I/ 63,4+4,6 52,2433 -
ABOYMUHBI, T/1T 31,9+4,7 24,5429 -
Kpearuuun, MKMOJIB/JT 56,8+6,4 118,246,917 P<0,001
MoueBuHa, MMOJIB/JT 4,9+0,5 9,3+0,41 P<0,001
BunupyOuH, MKMOJIB/JT 3,6+0,6 11,440,817 P<0,001
AJIT, ME/n 33,4432 69,8+4,61 P<0,001
ACT, ME/n 28,6+1,8 74,2+3,7% P<0,001
[enounas pocdaraza, ME/n 46,7+5,1 97,9+4,51 P<0,001
Awmunaza, ME/n 1240,4+25,8 1144,8+13,5 P<0,01
XormecTepuH, MMOJB/JT 2,5+0,5 0,8+0,3| P<0,05
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HUH KHIIEYHBIX TeIbMHHTOB HA MUKPOOHOIIEHO3
B IIUII[EBAPUTEITLHOM TPAKTE TOPAKEHHBIX COOAK.
Hanpumep, E.M. PomanoBa c¢ coaBropamu [7]
OTMEUAIOT, 4TO MTPU TOKCOKapO3e y cobaK HalIro-
JIaeTCs. YMEHBIICHUE KOJMUYECTBA JIAKTOOAIIHILI,
oudunodbaxrepuii, OaKTEPOUIOB IMPHU PE3KOM
YBEIUYCHUH KIOCTPUIHH, TPOTES, CTAPUIOKOK-
KOB M CTPENTOKOKKOB, YTO TPUBOJNUT K AHCOAK-
Teprno3y KuiieyHnka. O HETaTMBHOM JICHCTBUU
IeCTo Ha OaHAbHYI0 MUKPO(MIOPY KHIIIEYHUKA
cobak taxke coooman N.E. Umeche 15].

OO6mmit aHamu3 KpoBU OOJIBHBIX COOAK BBI-
SIBUJI Y HAX CHM)KEHUE KOJIMYECTBA TeMOrIo0nHA
(1a 32,4%) u TpomOo1MTOB (Ha 26,7%) IO CpaB-
HEHHIO CO 3/I0POBBIMH TICAMH, YTO TOBOPHUT O BCa-
CBIBaHUM B KPOBb METAa0OJHMTOB TeIbMUHTOB,
MaTOTEHHBIX OAKTEPHi, TPOIYKTOB PAa3JIOKEHHS
O€JIKOB W HETaTUBHOM WX JCWCTBUM Ha KIIETKH
(Tabmn. 2).

[Ipn nuddepenmanbHOM noacyeTe OeNbIX
KJIETOK KPOBH y MOPaXKEHHBIX cOOaK HE 0OHapy-
JKEHbI MHEJIONUTHl M TUIa3MaTHYeCKHe KIIETKH,
IIPY ATOM y HUX HaOJIOIAI0Ch HEKOTOPOE TTOBBI-
IIEHUE O TpaHylouuToB (Ha 6,6%) 3a cuer
J03MHODUIIOB WM CHIDKEHHE — arpaHyJIOIMTOB
(ma 20,0%). B 1o xe Bpems unaexc JIMU, BoI-
YUCJICHHBIM Ha OCHOBE IMOKa3aTesel Jeinkodop-
MYJIbl, OKa3aJyics HUke HopMbl (MeHbie 0,3), uto
CBUJICTEIICTBYET 00 OTCYTCTBUU B OpraHH3ME
THOMHO-HEKPOTUYECKMX M CENTHYEeCKHX IpO-
1eccoB. AHaIN3 JIEHKO(QOPMYIIbI BBISIBHII JOCTO-
BEPHOE IOBBIIIICHNE B KPOBH OOJILHBIX cOOaK 20-
su"o¢puios (mpu P<0,01) u cHmkenue ¢akropa
JINUA (mipm P<0,01).

buoxumuyeckuii aHain3 KPOBU BBISIBUJ
JIOCTOBEPHBIE pPa3NNuMsl. YBEIHMUEHHE KOJMYe-
CTBa KpeaTMHHHA U MOYEBUHBI (MIOYTH B 2 pa3a)
yKa3bIBaeT Ha 0Opa3oBaHHE aMMHuaka Mpu Opo-
KCHUU B KHUIIEYHOM CONIEPKUMOM B PE3YIIbTaTe
nucOakTeprno3a W CHUKCHHE BBIICTUTEIHHON
CIIOCOOHOCTH TIOYEK IPH TTOBBIIICHHON HArpy3-
Ke. 3aKOHOMEPHO YBEJIWYCHNUE B KPOBU OWIIHPY-
6una (B 3,2 pa3za) B pe3ylbTare TOKCHYECKOTO
TeMOJIN3a YPUTPOIUTOB, O YEM CBHUICTEIHCTBY-
€T YMEHBIIICHNE KPACHBIX KIETOK M reMOTIIOOu-
Ha. YCTaHOBJICHO TOBHIIIEHHE B KPOBH ypPOBHS
depmentoB AJIT (B 2 pa3a) u ACT (B 2,6 paza),
a Takxke menodHor docdarazer (B 2 pasa).

[Io 5TuM moOKa3aTensiM OLIEHUWBAIOT COCTOSIHHE
MEYEeHU U YPOBEHb OOMEHa aMUHOKHCIIOT, @ OHH
YKa3bIBaIOT Ha pa3BUTHE MATOJIOTHU B 3TOM Op-
raHe ¥ B KUIIEYHUKE B pe3yJibTare Mapa3uTu-
POBaHUS TOJIOBO3PENBIX OCOOEH 3XHHOKOKKOB.
Peskoe magenue ypoBHs xosnectepuHa (B 3 pasa)
B KPOBU TOPAXEHHBIX >KUBOTHBIX CBUJIETEIIh-
CTBYET O CHIKEHHE (DYHKIMH IMEYEHU U IOYEK
HE TOJILKO B OCJIKOBOM, HO U B KUPOBOM OOMe-
He. [IpuBeneHHbIE BBILIE JTAaHHBIE COMIACYIOTCS
¢ BbeiBogamu E.M. Hwxenbckolt, kotopas u3-
ydajia U3MEHEHHsI B KPOBU CO0aK, MOPakeHHBIX
TOKCOKapo30M. B dacTHOCTH, y 3apakKeHHBIX
reJIbMUHTAMH COOaK OHa HaOIromalia JIEHKOIN-
TO3 W DPUTPOIECHUIO, TUIOTIIUKEMUIO, a TaK¥Ke
MOBBILIEHUE TpaHCaMUHa3HON akTUBHOCTH ACT
u AJIT, menounoi ¢ocdarazpl. 3aMETHO OTIIH-
YaJlUCh W JpyTHe MOKa3aTesd IIa3Mbl OT Hapa-
METPOB HMHTAKTHBIX JKHBOTHBIX, BKIIFOYCHHBIX
B €€ ombITHI [16].

Takum 00pa3oMm, B XOA€ HaUIUX HCCIEN0-
BaHUN OBLIO BBIICHEHO, YTO MapasUTHpPOBaHHE
SXMHOKOKKOB B OpraHu3Me co0aK MpUBOJUT
K YMEHBIICHUIO ABTOXTOHHBIX WM YBEIHMYCHUIO
(bakyabTaTUBHBIX OAaKTEpUH, YTO MPOBOLMPYET
pa3BuTHE qUCOAKTepHo3a B KHILEYHUKE, Hapy-
LIeHHE MULIEBApEHUs MPOSBICHHE U BTOPUYHO-
ro TOKCHKO3a >KMBOTHBIX. VI3MEHEeHHsI B KPOBH
OOJILHBIX CO0aK, BBLISIBIICHHBIC Ha OCHOBE OOIIe-
ro ¥ OMOXMMHUYECKOTO aHalln3a, MOATBEPKIAIOT
HaJIM4Me UHTOKCUKAI[UN OpraHu3Ma, HapyIeHUs
OEIKOBOTO M KMPOBOTO OOMEHa B pE3yJbTare
TUC(HYHKIIMH TIEYECHU U TIOYEK.

BbBIBO/IbI

1. B TromeHckoit o6macTu 6osee BbICOKas MH-
Ba3MpPOBAHHOCTh COOAK SXMHOKOKKaMH HaOIIo-
JaeTcsl B OKPyrax ¢ pa3BUTHIM OJEHEBOACTBOM.
Tak, DU cpenu 0J€HETOHHBIX U OXOTHUYBHX CO-
0ak B SIHAO cocrasnser 9,1% , B XMAO —8,4%,
a cpelu cenbCKUX cobak Ha rore obnactu — 5,7%.

2. B nuimeBapuTensHOM TpakTe co0ak, mopa-
KEHHBIX 9XMHOKOKKaMH, IPOUCXOIUT J10CTOBEP-
HOE yMEHbBIIIEHHE KOJMuecTBa OM(pUIO- U JaK-
ToOaKkTepuii (B 2 pa3a) Mo CpaBHEHHUIO C MHTAKT-
HbIMH 0co0smMu. KomuuecTBo »sriepuxwuii, Ha-
000pOT, AOCTOBEPHO yBenuuuBaeTcs B 1,6 pasa,
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cTaIOKOKKOB — B 4,1, KimocTpuamii — B 8,3, 94TO
MIPUBOINT K TUCOAKTEPHO3Y B KUIIICYHUKE, HAPY-
IICHUIO TTUIIEBAPCHISI 1 BTOPUIHOMY TOKCHUKO3Y
JKUBOTHBIX.

3. OO0t aHanM3 KpPOBU TIOKA3all, YTO
B pe3yabTare ACHCTBUSA TOKCMHOB B OpraHHU3MeE
OOJIBHBIX YKHBOTHBIX MTPOUCXOUT CHUKCHHE CO-
JepKaHusl TpoMOOLUTOB — Ha 26,7 U reMoro-
6una — Ha 32,4% (P<0,001). B neiikopopmyie
W3MEHEHUS MPOSIBIISIOTCS HEKOTOPHIM ITOBBIIIE-
HUEM JO0JU TpaHylouutoB (Ha 6,6%), 3a cuer
so3uHounoB (P<0,01), u cHmwxkeHuem arpany-
noruToB (Ha 20,0%).

4. buoxuMHU4YeCcKuil aHaIM3 KpPOBU COOaK
MIPH SXUHOKOKKOBOW WHBA3WU BBISBHJI PE3KOE

CHIDKEHUE XojecTepuHa — B 3 paza (P<0,05), uro
MOJKET YKa3bIBaTh Ha HapyllIeHHUE IPOTEMHOBOTO
Y JTUIUAHOTO OOMEHa B OpraHu3Me. YBEITNYeHUE
KpeaTMHMHAa U MOYEBMHBI B 2 pa3za CBUETEIb-
CTBYET O HaJIM4NUU OPOAMIIbHBIX MPOIIECCOB B KU-
IIEYHUKE B pe3ysIbTaTe pPa3sMHOKEHHUS (PaKyibTa-
TUBHON MHUKpO(]IOphl, 00pa3oBaHUs amMMHUaKa
U YTHETEHUU padOThl BbIIETUTENbHBIX OPTaHOB.
Ha camxkenne GyHKINY NIEYSHH U TTOYEK yKa3bl-
BaeT MOBBILIEHHE B KPOBHU YPOBHS OminpyOuHa
B 3,2 pa3a, ¢pepmentoB AJIT (B 2 paza) u ACT
(B 2,6 paza), a Taxxke ImenouHoi docdarasbl
(B 2 paza).
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CPABHUTEJIBHASA ONEHKA DO®EKTUBHOCTH BbBIPAIIIMBAHUSA LbBIJIAT-
BPOMJIEPOB KPOCCOB POCC-308 U U3A-®-15 B YCJOBUSX MIPOMBIIIJIEHHOK
TEXHOJIOTI'MHN

Kntouegvie cnoga: ubIisATa-
Opoiijiepbl, COXPAHHOCTD, KMBas
Macca, KOHBEpPCHsl KOpMa, NPH-
poCT KHUBOH MaccChbl, eBpoIei-
CKMii HHIEKC NPOXYKTHBHOCTH
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3.H. AnekceeBa, JTOKTOp CEIbCKOXO3SHCTBEHHBIX HayK, TOLIEHT
N.10. KinememoBa, kKaHau/1aT CEIbCKOX03SICTBEHHBIX HaYK,
JIOLIEHT
E.B. TapabanoBa, kanauaar OMOJIOTHYECKUX HAYK, TOIICHT
I'.B. KoBaunes, cTyneHT

HoBocubupckuii rocyiapcTBeHHbli arpapHblii yauBepceuteT, HoBocudupck, Poccus
E-mail: se41va78@mail.ru

Pedepar. H3yuenvt npodykmuenocme u kauecmeo npoOyKuuu 6 ycao8usax npomMvliudieHHOl mex-
Honozuu npouszeoocmea maca nmuysl. Ilpu nanonvnom evipawyueanuu UbINJIAAM-0POILIEPOE
Kkpoccoe Pocc-308 u Xaooapo Hza-D-15 npodykmuenocmev ux ovina paziuynoi. Tax, yvinis-
ma-opoitnepuvl kpocca Pocc-308 npesocxoounu ceoux ceepcmuuxoe uz kpocca Hza-@-15 no scu-
601l Macce u cpeoHecymounomy npupocmy. /Kueas macca 6 momenm yooa Ha MACO y MOTOOHAKA
kpocca Pocc-308 ovina na yposne 2360 2, mozoa kak y kpocca Hza-D-15 — 2088 2. Koneepcus
Kopma Ha npooyKyuio makyce ovlia eviuie y ublnaam-opoiinepoe kpocca Pocc-308 na 0,06 ke no
cpasHenuio ¢ monoouakom Kpocca Hza-@-15 u cocmasuna 1,64 k2 na 1 k2 npupocma s>cueoii
Mmaccol. Y monoonaka kpocca Pocc-308 ovina eviute coxpannocms noz2onoewvsa — Ha ypoeue 95,8%.
Y monoonaka kpocca Hza-®-15 ona ovina nusce na 2,2% u cocmasuna 93,6%. Yoouinwtit 6v1x00
npodykyuu ¢ zpynne nmuyst Kpocca Pocc-308 ov11 6onvute no cpasnenuio ¢ MonoOHAKOM Kpocca
H3a-D-15, okazanoce ayymum u kauecmeo maca. Ilpu oounakosoit cmoumocmu Kopma evipa-
wueanue yvinaam-opoiinepoe kpocca Pocc-308 na maco 6 ycnosusax npomvluiieHHOl MeEXHOI0-
2UU NO360UN0 NOYYUMb 00bUIe NPUOBLIU NO CPABGHEHUIO C UCNOIb306AHUEM NMUUbL KPOCCA
H3a-D-15 ¢ ymux xce ycnosusax: na 1 k2 npupocma xncueoii maccol Ha 7,1 pyo., a na 1 zonogy
—na 19,1 py6. Ypoeenv penmaoenvrnocmu ovin evtuie na 12,6 %. Oooo6warouwiuil nokazamens — e6-
POReCcKull UHOEKC NPOOYKMUBGHOCMU — OKA3AICA 6blUie NPU GLIPAUUBAHUU MOTOOHAKA NMULbL
kpocca Pocc-308 no cpasenenuto ¢ nmuyeit kpocca Hza-@-15 na 56 eounuy u cocmaeun 341 u 285
COOMEENCmeeHHo.

THE COMPARATIVE ASSESSMENT OF THE EFFECTIVENESS OF GROWING
BROILER CHICKENS ROSS-308 AND IZA-F-15 UNDER INDUSTRIAL TECHNOLOGY

V.A. Reimer, Doctor of Agricultural Sciences, Professor
Z.N. Alekseeva, Doctor of Agricultural Sciences, Associate Professor
L.YU. Klemeshova, PhD in Agricultural Sciences, Associate Professor
E.V. Tarabanova, PhD in Biological Sciences, Associate professor
G.V. Kovaleyv, student

Novosibirsk State Agrarian University, Novosibirsk, Russia

Key words: broiler chickens, safety, live weight, feed conversion, live weight gain, European
Productivity Index.

Abstract. The authors studied productivity and product quality under industrial poultry production
technology. The productivity of broiler chickens of Ross-308 and Hubbard Iza-F-15 was different
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during floor rearing. Broiler chickens of Ross-308 outperformed Iza-F-15 chickens in body weight
and average daily gain. The live weight at the slaughter of Ross-308 chickens was 2,360 g. The
live weight of the chickens of Iza-F-15 was 2088 g. The conversion of feed to produce was higher
in the chickens of Ross-308 cross by 0,06 kg compared with the chickens of Iza-F-15 and amounted
to 1.64 kg per 1 kg of live weight gain. The survival rate was high for Ross-308 chickens (95.8%,). The
safety of the flock of the Izu-F-15 chickens was 2.2 per cent lower and was 93.6 per cent. Slaughter
yield in the chickens cross Ross-308 is higher than in the group of chickens cross Iza-F-15. Meat qual-
ity is also better in Ross-308 chickens. Growing broiler chickens of Ross-308 cross for meat under in-
dustrial technology allowed to get more profit compared to the use of poultry of Iza-F-15 cross. At the
exact cost of feed, 1 kg of live weight gain was 7.1 roubles, and per 1 head of chick was 19.1 roubles.
The profitability level is also 12.6% higher for the broiler chickens of Ross-308 cross. The cumulative
indicator - the European productivity index is higher for chickens of Ross-308 breed, compared with
chickens of Iza-F-15 breed on 56 units. This index was 341 and 285, respectively.

[ITuieBoACTBO — O/THA W3 CKOPOCHENBIX OT-
pacieii, cnocobHast ob6ecneunuTh OBICTPBIA POCT
MIPOM3BOACTBA IIEHHBIX MPOAYKTOB MUTAHUS IS
YyeloBeKa MpH HaWMEHBIIMX 3arparax Tpyda
Y CPEJCTB Ha EUHUILY IPOAYKUKU. B mocnennee
BpeMsI OHO aKTUBHO Pa3BUBAETCS, U B CTPYKTY-
pe€ MHPOBOTO M OTEUYECTBEHHOTO MPOM3BOJICTBA
MsICO MTHUIIBI cocTaBisieT 6omee 30% [1, 2].

Hcnonp3oBanne KpOCCOB — BeChMa HKOHO-
MHUYHBIA TPUEM MPOU3BOACTBA JUETHYECKOMN
MPOAYKIMHU NTHULIeBOACTBA. OH CYyIIECTBEHHO CO-
KpaliaeT KOJTU4eCTBO BPEMEHH, TPY/la U CPEACTB
Ha MPOU3BOACTBO SIUI[ U MsCa B CpPaBHEHUU
C HCIOJIb30BAaHUEM YHCTOMOPOIHON MTHULIBI.
[IpenmymiecTBO KpocCOB OOYCIOBICHO sIBIiE-
HueMm rereposuca [3]. yis mpou3BoacTBa Msica
UBIUIIT-OpOJIEpOB TIPH pecypcocOeperaronmx
TEXHOJIOTUYECKUX TMpUEMaAxX BBIPAIIUBAHUS HC-
MOJIB3YIOT UBIILISAT BHICOKOIPOITYKTUBHBIX KPOC-
coB MSCHBIX Kyp [4]. Kpocchl momyyaroT MeTo-
JIOM CKpEIIMBaHUs METyXOB JUHUU MSICHOMU IO-
POJIbI C KypaMH JIMHUM MSICOSIMYHOW WUJTU APYTrof
noposel. HanpapnenHas ninemeHHast pabota mo-
3BOJISIET HE TOJIKO COBEPIICHCTBOBATh YK€ Cy-
LIECTBYIOIUN CEJICKIMOHHBIM MaTepHall, HO U
co37aBaTh CBOM OTEYECTBEHHBIC TIOMYJISIIHHI
MSICHOTO HaIlpaBJIeHUs] TPOJYKTUBHOCTH [5, 6].

[IpoBeneHO MHOTO HCCIIEIOBaHM IO BCe-
CTOPOHHEMY aHAJIU3Y MPEUMYIIECTB U TEXHOJIO-
THYECKUX HEIOCTATKOB BbIPAIIMBAHUS LIBIILIAT-
OpoilsiepoB M APYTOW MTULIBI IPU COBMECTHOM H
pa3IeNIbHOM I10 TIOY COMEPKaHUH, CIIOCO0Y BBI-
pamuBaHusa U pexkuma kopmienus [7-11]. Tak,
H.B. bemsiea, A.C. Makoseesa [12] ormeuanu,

YTO TIOYTH 110 BCEM MPOU3BOJICTBCHHBIM MTOKa3a-
tenam kpocc Poce-308 myumie. [1uk npomykTus-
HocTH y Kpocca CmeHa-8 cocraBun 81,7%, a 'y
kpocca Pocc-308 — 88,8%. IIpu nsyuennn quna-
MHUKH pOCTa U Pa3BUTHS KpoccoB Xadboapy d-15
u Ko66-500 aBTOpHI YCTAaHOBUIIU, YTO T10 KHUBOM
Macce JydYlllhe IOKa3aTelu HMMENTU IbIIIsATa-
opoinepsl kpocca Ko66-500, a mo coxpaHHO-
CTH — MOJIOJHSK Kpocca Xab06apa d-15. Ananus
OTJIETBHBIX padoT 1Mo kpoccaM Pocc-308, Apbop
Oiikpe3 u Ko606-500 mo3Bosui1 IpoBeCTH UX paH-
JKUPOBKY IO KaXKJIOMY M3 HamOojee BaKHBIX
MPU3HAKOB:

— mo ckopoctu pocta: Pocc-308 > Apbop
Diikpe3 > Ko66-500;

— 1o xu3HecnocoOHocTu: Apbop Diikpes >
Pocc-308 > Ko66-500;

— 1o orutare kopma: Ko66-500 > Pocc-308 >
Apbop Diikpes.

Ha coBpemMeHHOM »3Tame NTUUEBOAYECKUN
OM3HEC CTAKUBACTCS C HEOOXOIMMOCTHIO BBIOO-
pa Takoro Kpocca MTHIIBI, KOTOPBIH ObI MTOKa3aj
MaKCHUMaJbHYIO0 3(P(GEKTHBHOCTH B IPOU3BOJI-
CTBEHHBIX YCIIOBHUSX IPOMBIIIICHHOW TEXHO-
noruu [13]. OgHako UCCIeTOBaHUN MO CpaBHU-
TEJIHHOMY BBIPAIIMBAHUIO IBITUISIT-OpOICPOB
kpoccoB Pocc-308 u Uza-®d-15 B nureparype
HE OTMe4YeHo. B sToM miane pabora sBiIsET-
Csl aKTyaJbHOW, U OCHOBHAs €€ 1eJib — U3YUYHTh
Y CPAaBHUTH MPOJYKTUBHBIE MOKA3aTEIH LBIILISAT-
OpoilyiepoB pa3IMYHbIX KPOCCOB M YCTaHOBHTH
YKOHOMHUYECKYIO d(D(PEKTUBHOCTH MTPOU3BOICTBA
MSICHOM MPOIYKIIHH.
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OBBbEKTHI U METO/1bI
HCCJIEJOBAHUN

OOBeKTOM HCCIEeIOBAaHUM SIBUINCH LIBITLISA-
Ta-Opoitnepsl kpoccoB Pocc-308 u Uza-d-15
(Tabm. 1).

ConeprkaHue NTHUIIBI — HAIOJIBHOE C UCIIOJb-
30BAHMEM IOJICTUIIKU U3 U3MEIBYEHHON COTIOMBI.
VYcnoBus BBIpALIMBAHUS NTUIBI 00€UX KPOCCOB
ObUTH oMHaKOBbIMU. CBETOBOM M TeMmeparyp-
HBIN PEKUMBI, TNIOTHOCTB MOCAIKH, (PPOHT KOPM-
JICHUS U NIOCHMS, PEKUM U YPOBEHb KOPMIICHUS
COOTBETCTBOBAJIM HOPMATUBAM.

B xoxe wuccnenoBaHuil yUMTBIBAJIUCH IIO-
KazaTeslu KMBOIM Macchl, OTHOCUTEIbHBIN U a0-
COJIFOTHBIM TPUPOCTBI KUBOM MAaccChl, 3arpa-
Thl KOPMOB U COXPAaHHOCTb IOTOJOBbSI ITHIIBI.
EBporneiicknii ”HAEKC IPOAYKTUBHOCTH OIpeae-
Ts1U 110 popmyIie

JKusast macca, kr X COXpaHHOCTb MOTOJIOBbS, %o

o x 100%
Cpoxk oTropMa, qHEN X KonBepcus kopma, Kr

Craructuueckyro 00pabOTKy IOTy4eHHBIX

PE3YJIbTATOB IPOBOAWIIN O6H.[CHpI/IH$ITLIM MCTO-

JIOM ¢ nomolikko rmporpamMmmMbl Microsoft Excel.

PE3YJIBTATHI HCCJIEJIOBAHUM
N UX OBCYKAEHUE

BripamuBanue b T-0poiiiepoB pa3nnd-
HBIX KPOCCOB B OJIMHAKOBBIX YCJIOBHUSAX MTPOMBIIII-
JICHHOW TEXHOJIOTMU OKAa3aJlo BIHSHHUE Ha CKO-
POCTb pOCTa U JKUBYIO Maccy B Bo3pacte yOos
MOJIO/IHSIKA Ha Msico (Tabd. 2).

XKuBast macca UBIUIAT-OpONIEpOB 00eUX
KPOCCOB B CYTOYHOM BO3pacTe Obula OAMHA-
KOBOM. B Bo3pacte 7 aHed MONOTHAK Kpocca
Pocc-308 gocToBepHO MPEBOCXOIUI CBEPCTHU-
KOB Kpocca M3a-®-15 no naHHOMY NOKa3aTelto
Ha 11,3%. IIpeumyiiectBo ero mno *uBOW mMacce
COXPaHUJIOCH /10 KOHIIA BBIPAIMBAHUS NTHILIBL.
B Bo3pacte 39 aneii upimisra-opoitiepsl Kpoc-
ca Pocc-308 uMmenu KuMBYIO Maccy Ha ypOBHE
2360 1, a kpocca Mza-d-15 — Ha 272 r MeHbIIE
(2088 T). IIpeBocxoacTBO MOJOAHSKA Kpocca
Pocc-308 Habinofanocs U Mo CpeHECYTOUHOMY
MPUPOCTY KMBOW MaccChl (PUCYHOK).

Tak, 3a HEpBYIO0 HENENIO0 KU3HMU LIBIUIAT-
opoitnepos kpocca Pocc-308 manHbIi okazaTenb
coctaBun 21,1 r, uro gocroBepuo (Ha 12,8%)
BBIIIIE CPEIHECYTOYHOIO MPUPOCTa KUBOW Mac-
Chl y MoJofHsAKa Kpocca M3-D-15. 3a mepuog
BBIPAILIMBAHUS CPEIHECYTOYHBIH MPUPOCT KU-
BOIl Maccel y MonogHsika Kpocca Pocc-308 co-

Tabnuya 1
CxeMa onbITa 110 BHIPANIMBAHNIO HBIILIAT-0POiijepOB Pa3INYHBIX KPOCCOB
Experimental scheme for raising broiler chickens of different breeds
I'pynna KonuuectBo nruiibl, rou. Kpocce
1 22730 Pocc-308
2 22520 Uza-d-15
Tabnuya 2
/Kupast Macca MOJIOTHSIKA Pa3JIMYHBIX KPOCCOB NTHIIBI, KT
Live weight of young chickens of different broiler breeds, kg
Bo3pacr, nueit Pocc-308 N3a-d-15
CyTouHble 41,60+0,40 41,50+0,39
7 189,60+1,78*** 170,30+1,96
14 487,30+6,05%** 431,80+4,10
21 900,8047,2%** 830,40+6,30
28 1400,50+12,3%%* 1333,70+14,88
35 2005,30+8,02%** 1800,20£10,58
39 2360,20+5,99%** 2088,30+6,78
*P<0,05; **P<0,01; ***P<0,001.
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ctaBwi 59,5 1, yTo Ha 13,5 BbIIIE IO CPAaBHEHUIO
¢ nrunet kpocca Mza-d-15, nmpupoct kotopoi
coctaBui 52,4 T.

B mpornecce ybost ObUIO yCTaHOBIICHO, YTO
yOOITHBIN BBIXOJ U BBIXOJ TYyIIEK 1-i Kareropuu
ObuIH Oosblie y MoJoaHsika kKpocca Pocc-308,
yeMm y kpocca Uza-d-15, va 0,9 u 2,2% cootBeT-
cTBeHHO. [IpeumyiiecTBo UBILIAT-OpoitiepoB
kpocca Pocc-308 mo »TuM mokazarensMm ObLIo

YCTaHOBJIEHO HEKOTOphIMU aBTOopamu B 2011 r.
[14, 15] m monTBepX)maeTCcsi HAIIUMU JIaHHBI-
Mu. COXpaHHOCTb TIOTOJIOBbSI Y MOJIOJHSKA
kpocca Pocc-308 cocraBumna 95,8%, a y kpocca
Hza-P-15 — 83,6.

VYuurteiBas, 4yTO 3aTpaThl KOPMa OKa3bIBAIOT
0co00€ BIUsHUE Ha C€0eCTOMMOCTD MTPOAYKIIHH,
B IIPOLIECCE UCCIIETOBAHUM MMPOBEIEH YUET pacxo-
JIOBaHMsI KOPMOB Ha MPOAYKIIHIO. YCTaHOBIJIEHO,

Tabnuya 3
Pacxon kopmMa npH BhIpAIIMBAHUH IbIILUISAT-0POii1epoB pa3IMYHbIX KPOCCOB
Feed consumption when raising broiler chickens of different breeds
INokazarens Pocc-308 Hza-®-15
JKuBas macca B CyTOYHOM BO3pacte, T 41,6 41,5
JKuBast Macca B KOHILIE BbIpAIIUBAHMUSI, T 2360,2 2088,3
IIpupocr xuBoOI Macchl, T 2318,4 2046,8
Pacxon kopma (Kr) B Bo3pacTte, THEH
1-7 0,202 0,192
8-20 0,576 0,549
21-28 1,324 1,262
29 -35 0,727 0,650
36 -39 1,020 0,890
1-39 3,849 3,543
Pacxon xopma Ha 1 Kr nmpupocTa, Kr 1,66 1,73
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Tabnuya 4
CTouMOCTh KOPMOB, PACX0AyeMbIX HA BhIPAIIHBAHUE UBIILIAT-0pPOiijepoB
The cost of feed for broiler breeders
Pocc-308 Nza-d-15
[epuosn BeIpaluBanus, THEH pacxon HeHa, py6. | cymma, pyb. pacxon wewa, py6. | cymma, pyo.
KOpMa,KT KOpMa,KT
1-7 0,202 40,0 8,08 0,192 40,0 7,68

8-20 0,576 24,0 13,82 0,549 24,0 13,176

21-28 1,324 22,0 29,129 1,262 22,0 27,764

29 -35 0,727 20,5 14,9 0,650 20,5 13,325

36 -39 1,020 19,0 19,38 0,890 19,0 16,92

1-39 3,849 25,1 85,308 3,543 25,1 78,85

Tabnuya 5
IxoHomMuYeckas 3P(PeKTHBHOCTH UCTIOJIH30BAHMS NITHIHI PA3JIHYHBIX KPOCCOB
Cost-effectiveness of varying poultry breeds
ITokazarenb Pocc-308 Nza-®-15
KonuuecTBO NTHIIB, TOII. 100 100
JKusas macca 1 roi., T 2360 2088
CoxpaHHOCTb, % 95,8 93,6
BriparieHo, roi. 96 94
VYo6oitHbIi BeIXOI, % 74,0 73,1
Msica, Bcero, Kr 164,7 148.7
Msica 1-i kareropuu, KT 163,1 148,9
% 99 97

Banosoii npupocT, kr 222.6 192.4
3arparsl KOpMa Ha | KT mpupocTa, Kr 1,66 1,73
Pacxon xopma, Bcero, Kr 369,5 3329
Iena xopma, pyo0. 25,1 25,1
CTOoMMOCTh KOPMOB, PYO. 92749 8353,3
O06mast crouMocTh Msica (1o CTOUMOCTH KopMa, 70%), pyo. 13249,8 11933.3
Lena peanu3aruu, pyo. 105,0 100,0
Beipyuka oT peanuzanun npoaykuuu, pyo. 17293,5 14065,8
[TpuosLIB, PYO. 4043,7 21325
PenrabensHOCTD, % 30,5 17,9

YTO THU TNOKa3aTelu MO KpoccaMm MTHUIBI ObLIN
paszHbiMH (TabI. 3).

Pasnuuus B 3arparax KOpMOB IO TMEpHO-
JaM pocTa MOJIOJHSIKA Pa3IMYHBIX KpPOCCOB
HE3HAYUTEIbHbIe, 33 HCKIIOYEHHEM BO3pacTa
ntuisl ¢ 29 no 35 aHel, rae pa3HUIla COCTaBU-
na 10,6%. 3a nepuon BeIpalIMBaHUS pacxol KOp-
Ma Ha | Kr mpupocTa KMBOM MacChl y UBIUIAT-
OpoiinepoB kpocca Pocc-308 cocraBun 1,66 xr,
yT0 MeHbIe Ha 0,07 KT 0 CpaBHEHUIO C NITUIIEH
kpocca M3a-®-15. KouBepcust kopMa Ha MPOAYK-

[IUI0 B3aUMOCBS3aHa C MPOJYKTUBHOCTHIO MTH-
1bl. DTO OOBSACHSIETCS TEM, UYTO MPU WHTEHCHUB-
HOM pPOCTE COKpallaercs A0S MOJAepKUBAIO-
niero kopma. CrienoBareiabHO, 4eM ObICTpee Mo-
JIOJTHSIK TOCTUTAET yOOHHOM Macchl, TEM MEHBIIIE
pacxomyeTcsi KopMa, a 3HauWT, CHIKaeTcsi cele-
CTOMMOCTH MPOAYKITHH (Tab. 4).

Hawnbonee BbhICOKa CTOMMOCTH KOMOHMKOpMa
JUISL MOJIOIHSIKA 00eHX KpOCCOB B HayallbHbII
nepuos ux BbIpamuBanusi. C BO3pacTOM MTHUIIBI
CHI)KAETCS U 1I€Ha, U CTOUMOCThH PacXoyeMOoro
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KoMOuKOopMa. 3a TepuoJl BbIpALIUBaHUS CTOU-
MOCTb KOPMOB JIJIs1 KOPMJICHUSI MOJIO/IHSIKA KpOC-
ca Pocc-308 cocraBuna 85,308 py0., a B rpyn-
e MoyoaHska kpocca Mza-®-15 — 78,85 pyo.
Opnnako B rpynne MonoaHska kpocca Pocc-308
peHTabenbHOCTh MPOMYKUMU Oblia BBIIIE, YeM
y cBepCcTHUKOB Kpocca M3a-D-15 (Tabm. 5).
BripamuBanue Ha MACO LBILIIAT-OpoiiiepoB
kpoccoB Pocc-308 u M3a-d-15 B ycnoBusx npo-
MBIIIJIEHHOTO KOMIUIEKCA I03BOJIIET MOJIy4yaTh
npuObLUTh. OgHaK0 HanbombIast 3PHEeKTUBHOCTh
JOCTUTAeTCsl MpPH HCHOIb30BAHUM MOJOAHSIKA
kpocca Pocc-308. Ipu BeIpamiiBaHuy MOJIOAHS-
Ka 3TOro Kpocca I0CTUraercs Hauoosee BbICoKast
KUBas Macca B Bo3pacTe y0osi, CHIKalTCs 3a-
TpaTbl KOPMOB Ha MPOIYKIUIO, YIYUIIal0TCs Ka-
yecTBeHHbIE Mokazarenu. CojepkaHue MOJOJ-
Hska kpocca M3a-®-15 qns 3TuX menen Takxe
3¢ (deKkTUBHO, HO B MEHbIIIeH creneHu. Tak, mpo-
M3BOACTBO MsiCa MpPH BbIPALIMBAHUM IBITLISAT-
opoiinepoB kpocca Pocc-308 B ycnoBusix mpo-
MBIIIJIEHHON TE€XHOJIOTUU TO3BOJIMIIO MOTYYHUTh
npuObUIM K3 pacdera Ha | Kr mpupocTa >KUBOM
Macchl 6ombine Ha 7,5 py0., a Ha 1 ToyIoBYy 3a T1e-

puon BeIpamuBanus Ha — 19,1 py6. mo cpas-
HEHUIO C BBIpAIlMBAHUEM MOJIOJHSIKA Kpocca
N3za-d-15. YpoBeHb peHTa0eIbHOCTH ObLT BHITIIE
Ha 12,6%. DT0 moaTBepkmaercs u 00001Iaro-
MM TIOKa3aTeJeM — E€BPOIEHCKUM HHJIEKCOM
MPOAYKTUBHOCTH LBIIAT-Opoitnepos. [Ipu BbI-
pamuBaHuM MoJionHska Kpocca Pocc-308 sToT
IoKasarespb cocTaBui 341, a mpu BbIpAIIUBAHUHT
nTuiel kpocca Mza-P-15 — 285.

BbIBO/IbI

1. BeipamuBanue mpIisT-OpoiiIepoB Kpoc-
ca Pocc-308 u N3a-®-15 B npOMBIIIJIEHHBIX yC-
JIOBUSIX PEHTA0CTHHO.

2. Ucnonwp3oBanue MosoaHsKka kpocca Pocc-
308 nu1st BEIpalIMBaHUs Ha MSICO B YCIIOBUSIX MIPO-
MBIIIJICHHOH TEXHOJIOTHH ITO3BOJISIET IMOTy4YaTh
Haubosee BBICOKYIO JKMBYIO MacCy B BO3pacTe
y00s1, COXpaHHOCTb MOTOJIOBbS, YOOMHBIN BBIXO]
MsCa M €ro KayeCTBO, PEHTAa0eIbHOCTh MPOU3-
BOJICTBA W CHHM3UTBH 3aTpaThl KOPMOB IO CpPaB-
HEHHIO C BBIpAllMBAaHWEM MOJOJHSIKA Kpocca
Hza-d-15.
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PECYPCbI BEPE3HAKOB 1 UX ITPOAYKTUBHOCTD JJIAA ME/JIOCBOPA
B YCJIOBUSX JIEHUHI PAJICKOH OBJIACTH

"M.A. CamcoHoBAa, TOKTOpP OHOTOTUIECKHUX HAYK, TOTIECHT
2To Ban Txao, kaHauaT OMOJOTHIECKUX HAYK Kntouegvie cnosa: menosasi npo-
AYKTUBHOCTb, MEJIOHOCHBIE pac-

TeHHs, Oepe3HsIKH, ONYILLKA Jieca,
MOJIOT IPEBOCTOs1, IIBeTEHHE

'CankTt-IleTepOyprekuii rocyiapcTBeHHbIH JeCOTeXHIYe-
ckmii yuusepcurtetr uM. C.M. Kuposa, Cankr-IleTep0Oypr,
Poccus
Hay4HbIii HEHTP JIECHOTO X035IiiCTBA PErHOHA CEBEPHOI0
HeHTpa — BbeTHaAMCKUIl HayYHO-UCCJIeJ0BATEIbCKUI UH-
CTUTYT JIECHOT0 X03s1iicTBa, ®yTX0, BheTHAM

E-mail: isamsonoval8@mail.ru

Pedepar. Teppumopusa Jlenuncpaockou obdnacmu oodnadaem 0602amoit Kopmoeou 0a3zou 01
nuen Ha 3eMAX J1eCH020 (honoa, HO 6 Hacmoaulee pemMsa HOPMAMUBHAA 0a3a 01 OUEHKU Mme-
OOHOCHBIX pecypcog y200uil fepe3HAKO8 HA PeZUOHAIbHOM YyPOoeHe omcymcmeyem. B kauecmee
KOpMO060il 6a3vl 014 nuen UCnOIb3YIOMCA J1eCHble YUACMKU, HA KOMOPbIX 8 cocmase OpesecHo-
20, KYCMapHUK08020 UIU MPABAHO-KYCIMAPHUYKOB020 APYCA UMEIOMCA MEOOHOCHbIE PACHEHUS.
B necnom ¢ponoe Jlenunzpaockoii oonacmu bepe3HaKU O 3AHUMAECMOU NIOULAOU HAXOOAMCA
Ha émopom mecme. Llenv uccnedosanuii — npoeecmu UHEEHMAPUZAUUIO MEOOHOCHBIX PeCcypcos
u onpeoenums mMeodo8y0 RPOOYKMUGHOCHb Ol OCHOBHBIX MEOOHOCHBIX PACMEHUIL NOO NOJ1020M
Oepesnaka u na onywkax neca. Ha onvimnpix o6vekmax npu yueme pacmeHuii HUMCHE20 Apyca
UCNOIb306471U ANPOOUPOBAHHYIO MEMOOUKY YUuemHblX padom. Medonocnwvle pacmenus 6 depes-
HAKAX YePHUYHDBIX, KUCTUYHBIX U MPAGAHO-MAGONIHCHBIX npeocmaenenst 71 eudom u3 31 cemeii-
cmed. SHAUUMBIMU MEOOHOCAMU NOO NO1020M Oepe3naKa asaaomcea Aegopodium podagraria L.
6 Oepe3naKe MPAGAHO-MABOINCHOM U Kucauunom (57 ke/ea), Vaccinium myrtillus L. — ¢ oepe3-
HAKe YepHUYHOM U Kucauynom (27 ke/2a), Veronica chamaedrys L. — 6 Oepe3nake Kuciuunom
(24 ke/2a). MakcumanvHoll Me0080Il NPOOYKMUBHOCHbIO HA ONYUIKAX Jleca omauuaemca Rubus
idaeus L. — 107 ke/2a. ¥ Frangula alnus Mill. u Chamaenerion angustifolium (L.) Scop — oko-
70 50-60 ke/za, a Trifolium medium L. — 32 k2/za. Ouenka y2o0uit 6epe3HAaKos noKazana, 4mo u3-
YueHHble KOMNOHEHMbL 1eCHO20 PUMOUEHO3a XapaKmepu3yiomca 3HaYUme1bHblM KOAU4eCcmeom
61006 MEOOHOCHBIX PACHEHUIL, KOMOPble OMIUYAIOMCA WIUPOKUM CHEKMPOM MeO080ll NPOOyK-
muenocmu.

BIRCH FOREST RESOURCES AND THEIR PRODUCTIVITY FOR HONEY
HARVESTING IN THE LENINGRAD REGION

'L.D. Samsonova, Doctor of Biological Sciences, Associate Professor
’Do Van Thao, PhD in Biological Sciences
'Saint Petersburg State Forestry University named after S.M. Kirov, Saint Petersburg, Russia
’Forestry Science Center of the North Center Region - Vietnam Forestry Research Institute, Vietnam

Key words: honey productivity, honey-bearing plants, birch forests, forest edge, stand canopy, flow-
ering.

Abstract. The Leningrad Oblast has a rich food base for bees on forest land. Still, currently, there
is no regulatory basis for assessing the honey resources of birch forest land at the regional level.
Therefore, forest areas with woody, shrubby or herbaceous plants as part of the woody, shrubby
or herbaceous layer are used as a forage base for bees. The birch forests of the Leningrad region are
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the second largest in terms of the area covered. The research aims to carry out an inventory of honey
resources and determine honey productivity for the primary honey plants under the birch canopy and
forest edges. We used a proven survey methodology for counting plants of the understorey at the ex-
perimental sites. The study presented 71 species from 31 families of melliferous plants of blueberry,
wormwood and herb-meadow birch forests. Significant melliferous plants under the birch canopy
are Aegopodium podagraria L. (herb-twine and sagebrush birch, 57 kilograms/hectare); Vaccinium
myrtillus L. (birch bilberry and acidic birch, 27 kilograms/hectare), Veronica chamaedrys L. (acidic
birch, 24 kilograms/hectare). Rubus idaeus L. (107 kg/ha) has maximum honey production in the
forest margins. The honey yield of Frangula Alnus Mill. and Chamaenerion angustifolium (L.) Scop
is 50-60 kg/ha, the honey yield of Trifolium medium L. is 32 kg/ha. The evaluation of the birch wood-
lands showed that the studied components of the forest phytocenosis are characterized by a signifi-
cant number of honey-bearing plant species that have a wide range of honey productivity.

B nocnemnme roast 00bIIOe BHUMAaHUE Y/e-
JSIeTCSl MHBEHTApU3allui MEIOHOCHBIX PECYPCOB
U OIPEAEIEHUI0 MEIOBON NPONYKTUBHOCTH HE-
KTapOHOCHBIX PACTEHUN B Pa3IUYHbIX PErHOHAX
Poccum [1].

LleHHOCTh TPOAYKTOB JIECHOTO IYEIOBOJI-
CTBa HAIIPSIMYIO 3aBUCUT OT pa3HO00Opa3us Mes0-
HOCHBIX pacTeHul jecHbIX yroaui. B IIpaBunax
MCIIOJIb30BaHUs JIECOB JUISl BEACHUS CEIBCKOTO
xo3siictBa (2011 r.) yka3pIBaeTcsi, UTO B Kaye-
CTBE KOPMOBOI 0a3bl Ul IMYeN HCIOJB3YIOTCA
JIECHBIE Y4YacTKH, Ha KOTOPBIX B COCTaBeE Jpe-
BECHOT'0, KyCTapHUKOBOTO WJIM TPaBSHO-KyCTap-
HUYKOBOTO SIpyca UMEIOTCS MEIOHOCHBIE pacTe-
Hus. JlecHble y4acTKu JUIsl pa3MELICHUs! YIbEB
U [aceK MPEeIOCTaBIISAIOTCS, B MIEPBYIO OUYEPE/b,
Ha OIyIIKax Jieca, NporajuHax U JIpyrux He Mmo-
KPBITBIX JIECHOW pACTUTEIBHOCTBIO 3EMIISIX.

CeBepo-3anaanbiii peruon Poccuu otnnya-
ercsl crneuu(pUYecKUMU NPUPOAHO-KIMMAaTHYe-
CKUMHU YCJIOBUSMU U UMEET CBOM OCOOEHHOCTHU
MenocOopa.

Teppuropust Jlenunrpanackoit obnactu 00-
nagaeT Ooraroii KOpMOBOHM 0a30¥l mjis Iyen
Ha 3eMJISIX JIECHOTO (poHa, HO B HACTOsIIEE Bpe-
Msi HOpMaTHBHas 6a3a s OLIEHKH MEIOHOCHBIX
pecypcoB Oepe3HsIKOB Ha perMOHaIbHOM YPOBHE
OTCYTCTBYET [2].

Llenp wnccnenoBaHMii — YTOYHUTH MEZO-
BYI0 IPOAYKTHUBHOCTb OCHOBHBIX MEIOHOC-
HBIX PacTeHUN yroaui Oepe3HSIKOB B YCIIOBHSX
Jlenunrpanckoit oGmacTw.

OBBEKTbI U METO/1bI
NCCIIEJOBAHUU

Ha Ttepputopun JleHuHrpajackoit obmactu
B Ka4eCTBE OOBEKTOB HCCIIEJOBAHUS ObLIN 3aJ10-
JKEHbI POOHBIE IO U YUETHBIE TUIOIIAAKH
B Kuposckom, YuebHo-onbITHOM U Kupuiickom
necHuuecTBax. KpyroBele yudeTHbIE IUIOHIAKU
3aKJIabIBAIUCh IIoMaas0 10 M%, paguycom
178,5 cm B Oepe3HAKaX TPaBSIHO-TABOJHKHOM,
YEPHUYHOM M KHCIUYHOM, B JIPEBOCTOSIX DPa3-
JUYHOM TIOJHOTHI M pPa3HOBO3pacTHbIX. llpu
ydeTe paCTeHHH HMIKHEIO sIpyca HCIOJb30BaJIN
anpoOUPOBAHHYIO METOJHMKY YYETHBIX padoT.

KonnuecTBeHHBIN y4eT MEIOHOCHBIX pac-
TEHUH Ha OIyIIKaX Jeca MPOBOIMUIM METOIOM
JUHENHHBIX TPAaHCEKT (MapIIPyTOB) Ha PaccTos-
HUU OT cTeHbl Jeca 8—10 m (puc. 1). Ha xaxgom
00bEeKTe 3aKiajabIBau 2—3 MapuIpyTa, OXBaTbl-
BAaIOLUX TUIIMYHbBIE PACTUTEIIbHBIE ACCOIIUAIINH.
Habnronenus npoBoauiuch Ha 25—0 y4deTHBIX
IUIONIA/IKaX 4Yepe3 OJIMHAKOBOE pacCTOsHHE.
B MenkoTpaBHBIX €OOOIIECTBaX pa3Mep yder-
HOU TuTOmaAKu 1 M%, B KPyIMHOTpPaBHBIX — 4 M.
[Tonesbie paboOTHI TpoBOAMIHN B Mae—utomne 2017—
2019 rr. [2].

[Ipu onpenenennn cpokoB Havyasla IBETEHUS
MEIOHOCOB MOAJIECKA HCIIOJIB30BAJICS METO Ha-
KOTUTEHUSI CyMM 3¢ GeKTHBHBIX Temreparyp [3].

Jlia onpeneneHus NpOLYKTUBHOCTU MeEZO-
HOCHBIX Yrofiuii Oepe3HSIKOB ObUIM MPOBEIECHBI
y4eT YHUCICHHOCTU 3K3EMIUIIPOB MEIOHOCHBIX
pacTeHuil Ha OMBITHBIX OOBEKTaX, HAOIIONEHHUS
32 OCOOCHHOCTSMHU IIBETEHUS pacTeHuil (Ipo-
JOJDKUTEIbHOCTD JKU3HM OJHOTO LBETKA U KO-
JMYECTBO LBETKOB HAa OJHOM JK3EMIUIPE).
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KonuuecTtBo caxapa B HEKTape OJHOTO IIBETKa
MEJOHOCHBIX PACTeHUM, 3HAYMMBIX JI1 MeIOC-
0opa B YCIIOBUSX KOKHOW TaWru, MPUHUMAIN
no gaHHbM, nonydeHHbIM H.M. Kpunossim,
I'M. Jle6enereim [4], I.C. SpomeBuyem [5],
B.B. ConoBbeBbiM [6]. CaxaponponyKTUBHOCTh
MEPEBOAWIIN B MEJIOBYIO MTPOAYKTUBHOCTb, MPH-
MeHstist koo durment 1,25 [7].

Onenky OHMOpecypcHOro MHoOTEHIMana Jiec-
HBIX YTOAMI MPOBOAMIN Ha OCHOBE OIpejere-
HUS M YTOYHEHUS MEZOBOM MPOTYKTUBHOCTH OC-
HOBHBIX BHJIOB HEKTApPOHOCOB, BBISBICHHBIX M10]1
MOJIOTOM Oepe3HsKa U Ha OTKPBITOM MECTHOCTH.

MaremaTtndeckyto o0OpabOTKy pe3y/IbTaToB
MCCJIEIOBAHUN MPOBOJIMIM C MOMOIIBIO MaKeTa
npukiagHaeix mporpamm Excel, 2010.

PE3YJIBTATHI HCCJIEJOBAHUM
N UX OBCYXIEHUE

bepesnsku mnpencraBisoT coboit ocolyro
MEIOHOCHYI0 0a3y, KoTopas oTiauyaercs O0oib-
MM pa3HooOpaszueM BHUJIOB. B secHoM ¢onze
Jlenunrpapckoii o0nacT Oepe3HsKH, O JaHHBIM
nocnenHero Jlecuoro miana (2018 r.), 3aHnMarot
IO TJIOLIA U BTOPOE MECTO IMOCIIE COCHAKOB [3].
Ha teppuropun Jlenunrpaackoit ooiaactu oomiast

) : 2 . \ -
Puc. 1. Yaer HHTEHCHBHOCTH [[BETCHHS €MHUYHBIX AK3EMIUIIPOB JTyTHHKA JIECHOTO I/ll‘ 3apocIieii CHBITH
OOBIKHOBEHHOMH Ha OITyIIIKE Jieca
Consideration of the flowering intensity of single specimens of Angélica sylvestris and Aegopodium podagraria in
thickets at the edge of the forest

iona b Oepe3HsKOB, MPUTOAHAs IS BEACHUS
ITYEI0BOJICTBA, COCTaBIACT 1696 ThIC. Ta 3eMellb
necHoro ¢oHJa, Ha KOTOPOU MpOU3pacTaeT 3Ha-
YUTEbHOE KOJIMYECTBO MEJIOHOCHBIX pacTe-
HUH — KaK IMOJ] TI0JI0rOM Jieca, TaK U Ha MOoJIsHaX,
OITyIIKaX, BEIPyOKax U rapsx.

MenoHocHble pacTeHHsI B Oepe3HsKax yep-
HUYHBIX, KUCIMYHBIX M TPaBSHO-TaBOJHKHBIX
npencrtasiensl 71 Bumom w3 31 cemelicTaa.
3HAYUTETLHOE KOJMYECTBO MEJIOHOCHBIX pacTe-
HUI OTMEUEHO B Oepe3HsIKaX KUCIMYHBIX — 45 BH-
JIOB, B Oepe3HsIKax TPAaBIHO-TaBOJDKHBIX — 37 [8].
B Gepesnsike 4epHUYHOM KOJIMYECTBO PEBECHO-
KyCTapHUKOBBIX BH/IOB HUYKHETO SIpyCa MEHBIIIE.
Nungexc cxoacTra mokaspiBaet, 4yto 25-50% BH-
JIOB B JIECHBIX (PUTOIIEHO3aX OEPE3HSIKOB SIBIISIFOT-
cst onuHakoBbIMH. [1o XapakTepy MenocbOopa u-
JTUpYIOIIee MOJI0KEHNE 3aHUMAIOT HEKTapOHOCHI
— 48% 0T 00111ero KoJIu4ecTBa BUAOB MEIOHOC-
HBIX pacTeHuil. HeKTapoHOCHI, C KOTOPBIX MUYEITbI
coOuparoT ToILKO HeKTap: Stellaria nemorum L.,
Aegopodium podagraria L.; menoHocHBIE pac-
TEHUS, UMEIOLINEe BHEIBETKOBbIE HEKTAPHHKH,
— JKeHCKue HK3eMIunsipbl Salix. IIbUTbIIEHOCHI,
obecnieunBaromye mIéiaM cOOp TOJBKO IBETOY-
HOM meuTbLBI (Betula pubescens Ehrh., Populus
tremula L., Alnus incana (L.) Moench, u np.),
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BujoBoii cocTaB 1 Me0Basi IPOAYKTHBHOCTh OCHOBHBIX MEJOHOCHBIX pacTeHHii Oepe3HsikoB JIeHMHIpaacKoii 001acTU
Species composition and honey productivity of primary honey-bearing plants in birch forests of Leningrad region

CpOKI/I Hadajia IBCTCHUA 1IOAJIC-

MenoBast IpOYKTUBHOCTh, KI/Ta

Bu Xapaxkrep | cka; MPOIOKUTEILHOCT [[BETE-
A Men0cOopa | Husl TPaBSHUCTBIX BUOB (JIEKA/Ia | o OJIOrOM | OmyIka jeca
Mecsia)
Yea K03t H-TT 17.04-05.05 42 29,1
Salix caprea L.
Yepemyxa 0OBIKHOBCHHAS HoIT 10.05-26.05 2.1 134
Prunus padus L.
CMopoiia vepias H-TT 12.05-19.05 0.1 +
Ribes nigrum L.
Pausia OObIKHOBCrHras H-IT 16.05-11.06 18,7 216
Sorbus aucuparia L.
Kpyuutiza fomras H-TT 21.05-17.06 2,0 59,7
Frangula ainus L.
Kanunna 0OBIKHOBCHHAS u 24.05-23.06 0.7 n
Viburnum opulus L.
Beponuka my6paBHas
- +
Veronica chamaedrys L. H Tvias =T oxkrabps 24,1
3Be3m{.a Tica 1yOpasHas H II mas — I uroms 4.9 +
Stellaria nemorum L.
Kyneips necnoit
Anthriscus sylvestris (L.) Hoffm H Il mas — I agrycra 17,7 8.2
Ipasmar petoit H-TT 111 mast — I wrost + 1.9
Geum rivale L.
“lepiitica O0BIKHOBeK s H 1T mas — II nions 27,0 -
Vaccinium myrtillus L.
Pepars necua H 1T mast — IT wioHs + 0.8
Geranium sylvaticum L.
Knesep cpennuit
Trifolium medium L. H-IT I mast — I cents1Ops - 32,0
Manuna necHas
Rubus idaeus L. H-IT I wronst — 111 urons 6,9 107,0
CHBITH OOBIKHOBEHHAS
- +
Aegopodium podagraria L. H I mionst — I asrycra 37,0
Top OLICI MBIIHHEIH H I nrons - III aBrycra + 5,4
Vicia cracca L.
Mapbsiik 1yOpasHbii H I uronst— 1 cenTsAOps + 8,7
Melampyrum nemorosum L.
TaBoJira BA30dMCTHAS
. - - +
Filipendula ulmaria (L.) Maxim. H-IT Il miowst — T asrycra 141
HyHH“,K fecton H IT utons — I centabps + 100
Angelica sylvestris L.
WBa-yaii
Chamaenerion angustifolium H-IT I mrons — II aBrycra + 49,8
(L.) Scop.

IIpumeuanue. H — nexrapoHocsl; H-IT — HekTaponbliblieHOCH; (+) — MEJOHOCHOE PACTEHHUE L[BETET, ME10Basi IPOAYKTUBHOCTh HE
ONpeeNnsach; (—) — BUJ MEAOHOCHOTO PACTEHUS OTCYTCTBYET.
N — nectar-bearing plants; N-P — nectar-dust-bearing plants; (+) — honey-bearing plant is flowering. Honey productivity was not

determined; (-) — no honey plant species.
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SIBIISTFOTCS BAXKHBIMH TIEPBBIMU [IBETYIIIUMHU pac-
TEHUSMHU B PaHHEBECCHHHU TIEPHOJI, KOTJa Imde-
JIUHAS CEMbs HapallliBaeT CUITYy TTOCTe 3UMHI [3].

K mektapombuiblieHOCaM, KOTOpBIE OOecIie-
YUBAIOT ITYEJT HEKTAPOM M IBUIBIION, OTHOCSTCS
Prunus padus L., paznuunsie Bunst Salix, Sorbus
aucuparia L., Trifolium — TnaBHBIE U 3HAYUMBIC
pacTteHus B mepuona Mmeaocoopa [9].

MenoBasi IPOTYKTUBHOCTh — JIMHAMUYIHBIN
MOKa3aTellb, KOTOPBIH MEHSETCS TIOJ BIMSHHECM
psna paxkTopoB. AHAIN3 MOJYYCHHBIX B PE3YIIb-
Tare MCCIEIOBAHUN B Pa3IMUHBIX JIECOPACTH-
TETBHBIX YCIOBHUSX MaTEPHAJIOB IOKa3ajl, 4YTO
Han0oJiee MHTEHCUBHOE IIBETEHUE MEIOHOCHBIX
pacTeHHMil  TPaBSHO-KYCTapHUYKOBOTO  sipyca
MOJT TOJIOTOM O€pe3HsIKa OTMEUEHO MPH TOJTHO-
Te apeBoctos 0,4. B aTux OmaronmpusiTHBIX IS
IBETCHUS W BBIJCIICHUS HEKTapa PacTCHHSIMH
yCIOBHUSX OblIa OmpeneseHa MeaoBas MPOIyK-
TUBHOCTh OCHOBHBIX MEJIOHOCHBIX pPaCTECHUH.
Tak B Oepe3HsIKE TPaBsHO-TABOJKHOM M KHC-
nuaHOM  Aegopodium podagraria L. oTinuaer-
csl MpoAyKTUBHOCThIO 57 kr/ra. Ilog momorom
Oepe3HsKe YePHUIHOM U KHUCIIMIHOM MEIOHOC-
Has IEHHOCTh Vaccinium myrtillus L. coctaBuna
27 xr/ra.

[To manHBIM psma wuccienoBaTeied, MNpH
CIUTOIITHOM TPOU3PACTAHUU TOJJIECKA B TaekK-
HOM 30HE BBICOKOW MEIOBOU MPOAYKTUBHOCTBHIO
otimumaaercs Frangula alnus Mill. ¢ yctanoBieH-
HOM MenoBOM MpOAYKTUBHOCTHIO 15-35 kr/ra
u Salix caprea L. — 40 xr/ra. I1o Hamum HaOm10-
JICHUSIM, TTOKA3aTeNId U3ydaeMbIX HEKTapOIbLIhb-
IIEHOCOB COOTBETCTBEHHO paBHbI 2,0 u 4,2 Kr/Ta
(Tabmuma).

LBerenne Melampyrum nemorosum L. cna-
00lf WHTCHCUBHOCTH OTMEUEHO B Oepe3HsKe
yepHUYHHKe, Vicia cracca L. - B 6epesHsike Kuc-
nuaHoM, Geum rivale L. - B 6epe3Hsike TpaBSHO-
TaBOJDKHOM. Angelica sylvestris L. BcTpedaercs
BO BCEX M3yYaeMBbIX TUITaX Oepe3HsIKa, HO OOUITh-
HOCTh I[BETCHHUS 3HAYHTEIBHO OTINYACTCS
ot omymek yneca. Chamaenerion angustifolium
(L.) Scop. penxo oTmeueH moj mojorom Oepes-
HSKa TPABSHO-TABOJKHOTO M KUCIIMIHOTO.

[TonydenHsie moka3aTean MEA0BOUM MPOIYK-
TUBHOCTH OCHOBHBIX MEJIOHOCHBIX PACTCHHM
OEpe3HSKOB HE OTIMYAIOTCS BHICOKUMHU 3HAYE-

HUSIMH, YTO CBSI3aHO C HHU3KOH BCTPEYaEMOCTHIO
Ha WCCIENyeMBIX JIECHBIX YYacTKaX, a TaKKe
CO CKY/IHOM WHTEHCHBHOCTBIO IIBETCHHS TTOJ] TT0-
JOTOM JpeBocTos. Ha MpOmyKTHBHOCTH MeZO-
HOCHBIX pAacTeHUH TPaBSHO-KyCTaPHHIKOBOTO
spyca OKa3aJd BIUSHHE HEI0CTATOYHOE OCBe-
HICHUE, U BO3MOXKHO, HEOIArONMPUATHBI MHKPO-
KJIMMaT, KOTOPBIN CKJIaIbIBACTCS TMOJ] MOJIOTOM
jeca.

Jlnst TuKBUAAIMY IepuoioB 6e3 Megocoopa
Ha JIECHBIX 3eMJISIX HAIlM HCCICAOBAHUS OBLIH
HalpaBlieHbl HA YTOYHEHHE BBICOKOIIPOIYKTHB-
HBIX MEJTOHOCHBIX PACTEHHUH U OTIpE/IeIICHIE YTO-
IUi UX pacrpocTpaHeHus. st ycTaHOBIEHMS
MEJI0OBOW MPOAYKTUBHOCTH PAaCTEHUM Ha OITyII-
Kax Jieca TPUMEHSIIN CPEIHHE 3HAYCHUsS YHUC-
JICHHOCTH IK3EMIUIIPOB MEIOHOCHBIX PACTEHHM
Ha OTIBITHBIX YYaCTKaX M OOWIIHE I[BETCHUSI.

CpaBHHUTENBbHBIA aHAMM3 MEIOBOM MpO-
QYKTUBHOCTH TIOJ] TIOJIOTOM JIPEBOCTOSI W Ha
OTKPBITBIX JIECHBIX y4YacTKax ITOKa3as, 4TO BH-
JIOBOM COCTaB MEIOHOCHBIX pAacTeHHH, Ipel-
CTaBISIONIMNX WHTEPEC Ui JIECHBIX TIacek,
CKJIQJIBIBACTCSl W3 TPEICTAaBUTEICH TPaBsSHO-
KyCTapHHUYKOBOTO sIpyca, TaK KaKk WX BUIOBOE
00raTcTBO MPEBOCXOAWT KOJHYECTBO BHIIOB
MEIOHOCHBIX PACTEHHU PEBECHO-KYCTAPHHUKO-
BOro sipyca. MenoBasi IpOLyKTUBHOCTb Sorbus
aucuparia L. Ha oIymIkax jeca yBEINYHIACH
1o 21,6 xr/ra, y Angelica sylvestris L. - no 100,
y Salix caprea L. — no 29, y Prunus padus L. —
no 13,4 kr/ra. MakcuMallbHOW MEIOBOW MpO-
QYKTUBHOCTbIO oTiinyaercst Rubus idaeus L. —
107 xr/ra, okono 50-60 xr/ra —y Frangula alnus
Mill. u Chamaenerion angustifolium (L.) Scop,
y Trifolium medium L. — 32 kr/ra.

[IpencrapnsioT WHTEpEC Takue MEIOHOC-
HbIE pacTeHus, kKak Melampyrum nemorosum L.,
Geum rivale L., Veronica chamaedrys L.,
Anthriscus sylvestris (L.) Hoffm, Vicia cracca
L. Mx menoBas NpOAYKTUBHOCTH COCTABIISIET
1,9 — 10,1 xr/ra U cpoKu LBETEHUS PACTSAHYTHI
(BTOpas nekama Masi — mepBasi JAeKaga OKTSOpS)
3a CYET BTOPHYHOTO IIBETEHHSI, YTO ITO3BOJHT
COKpaTuTh 0e3MenoCcOOpHBIA TEepPUOJ BO Bpe-
MsI IIBETEHUS MEIOHOCHBIX DAacTeHHH Ha Jiec-
HBIX 3eMiisix. Stellaria nemorum L., Geranium
sylvaticum L. u Angelica sylvestris L. oTMeueHbI
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Ha CEBEPHOH OITyIIKE IO OTHONICHUIO K CTCHE
neca. FOxnas omy1ika jieca npeacraBiena Rubus
idaeus L., Vicia cracca L. n Geum rivale L.
[ToBcemMecTHO Ha oOmymIKax Jieca, HE3aBUCHUMO
OT UX TOJIOKEHUS, BcTpevatorcss Chamaenerion
angustifolium (L.) Scop, Anthriscus sylvestris (L.)
Hoftm, Melampyrum nemorosum L., Veronica
chamaedrys L. n Trifolium medium L.

BbIBO/IbI

1. BaxkHbIM U1 pariMOHAIIBHOTO HMCTIOIB30-
BaHMsI KOPMOBOM 0a3bl /IS MU SBJSETCS 3Ha-
HHE TIOCJICAOBATEIIbHOCTH IBETEHHUS 3HAYMMBIX
JUTSL TIPOTYKTUBHOTO MEI0COOpa HEKTAPOHO CHBIX
pactenuii. B Tabnuie npuBeneHbl CPOKU U TIPO-
JIOJDKMTEIIBHOCTh IIBETEHHS OCHOBHBIX MEJIO-
HOCHBIX PAaCTCHHMH B YCIOBUSAX JICHMHTpaAICKOM
obnactu. Ho yka3zaHHBIE CPOKHM LIBETCHHS TO-
JleCcKa MOTYT BapbHpOBaTh, TaK KaK HaXOMASTCS
B MNPSMOW 3aBUCHMOCTH OT CKJIQJbIBAIOLIUXCS
MOTOJTHBIX YCIIOBHIA.

2. YTOUHEHHbIE 3HAYEHUS CaxXxapoIpoayK-
TUBHOCTH M MEIOBOM MPOIYKTHUBHOCTU IO3BO-
JWIM  ONPENeTUTh OMOPECYpPCHBIN IMOTEHITHAT
¥ MEJOBBIC 3amachl yroauid OEpe3HsSIKOB Ha Tep-
puTopuu obnactu. Hamm nccnenoBanus mokasa-
71, 94TO OMOPECYpPCHBIN MOTEHITMAT OEpE3HSIKOB
cocTasisgeT 0koa0 31,922 TeIC. T, U3 HUX ITYEIBI

MOTYT MCIONIBb30BaTh 19,951 ThIC. T M1s MegocC-
6opa — 87,3% ot obmiero OMopecypcHoro Imo-
TEHIIMAJIa Ha 3€MJISIX, TIOKPBITHIX JIECHOW pacTu-
TEeTHLHOCTHI0. MEIOHOCHBIE PECYPCHI Ha YTOIBIX
Oepe3HSIKOB 00JACTH MOTEHIIMATLHO TTO3BOJISIOT
YBEITUYHUTh MACEKH W TMPOIYKTUBHO COAEPKATh
puMepHO 166 TeIC. cemei.

3.  MenoHocHBIE  YroAbsi  OEpe3HSKOB
Jlenunrpanckoit o0macTH MpeACTaBICHBI 3HAUN-
TETBHBIM BHUOBBIM Pa3HOOOpa3MeM MEIOHOC-
HBIX PAaCTEHHUN BO BCEX KOMITIOHEHTAaX JIECHOTO
¢duTOIIEHO3a O TIOJIOTOM Jieca W Ha OMyIIKax
Jeca, KOTOpbIe XapaKTepU3yIOTCs MIHUPOKOW Ba-
PUATUBHOCTBIO ITOKAa3arejaeld MeIOBOM IMPOIyK-
TUBHOCTH.

4. B npakTHYECKUX LENSIX YTOYHEHHBIE CBE-
JIEHUS O CPOKaxX I[BETEHHS M MEIOBOM MPOIyK-
TUBHOCTH OCHOBHBIX MEIOHOCHBIX PaCTCHHI
MOJIJIECKa M TPABSHUCTHIX BUJOB JJIsI YCIOBHI
FOra TaeKHOW 30HBI €Bponenckoil yactu PO pe-
KOMEH/TyEeTCsI HCTIOIB30BaTh JIJIs1 OCYIIECTBICHHS
KOUEBKH TIACEK C IIEeJIbI0 TIOJTYyUYCHUSI HETPEPHIB-
HOT'O MOCTYIJIEHHS] HEKTapa B yJIeH.

5. Pesynbrarel NpPOBENEHHBIX HCCIEAOBA-
HUW Ha JIECHBIX 3€MJIAIX PEKOMEHIYEeTCSl MpH-
MEHATHh Il KOppeKkTHpoBku JlecHoro rurana
Jlenunrpackoit 0671aCTH U JI€COXO35HCTBEHHBIX
pErraMeHTOB JIECHUYECTB, a TaKKe MPH paspa-
00TKe HOPMATHBHO-CITPABOYHOM JINTEPATYPHI.
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Pedepar. Hzyuena zenmemuueckasa uennocms npouszeooumeineii A0OPUZEHHOU K)JIYHOUHCKOU
MOHKOPYHHOU NOPOObl 06€y HA O0CHO8E PA3IUYHBIX MEMO008 AHAIU3A NPOOYKMUBHOCHU
ux nomomkos. B uccnedosanusax ucnonv3oeanu oannvie no 574 Oouepam, noOYUEeHHbIM
om 16 6apanos-npouszsooumeneit u3 niemsaeooa OAO «Cmennoe» Anmaiickozo Kpas. Ouyenka
2eHOmMuUNO08 Hapanos-npouszeooumesneii 0vlia NPoedeHa No NPOOYKMUBHOCHU APOK 8 200UUHOM
eo3pacme. Paccuumano koauvecmaeo 3hghpekmugnuvix oouepeil, Heo0x00umoe 0151 HOOMEePHcOeHUs
00CMAamouH020 KOIU4eCmeda nOnMOMKo8 npu oyeHke omuyos. B 3one pazsedenus osey uccneoosanst
6004, NO46a U KOPpMA HA COOEPIHCAHUE MANCETbIX Memanios, komopvie He npeeviwanu IT/[K.
Cenexkyuonnsle unoeKkcvl npouszgooumerneil usmenanuce om 114 oo 1562. Kueaa macca 6apanos
pasuanace 120 ke, a ux oouepeir — 50,0 ke. Hacmpuz wepcmu Oouepeit cocmaeun 5,7 Ka.
Yemanoenena evicokan oonopoonocme 2enomunog npouszeooumeneil no Hcugoii macce oouepeil.
T'enemuueckan usmenuueocms omuyoe ovina pasna 3,2%. Illpouzeooumenu Ne 4452, 26133, 3611,
0125 u 44244 3anumanu nepevie nams pan2oe no NOKa3ameniam npoOyKmueHoCmu. Ycmanoeieno
61uAHUE 2CHOMUNO08 DAPAHOB-NPOU3EOOUMENIell HA HCUBYIO MACCY U HACMPUZ wiepcmu 0ouepeil.
/Jlannvle panxcuposanus nOKa3aiu NPEUMyu,ecmeo 0ouepeil no paoy npu3HaKos, nOJay4eHHbIX
0m npenomenmubIX npou3eooumerneil. /|4 nosviuienusa I dheKkmusnocmu ceneKyuu npPeodioHceno
WUPOKO UCNONb3068aMb Oapanoe-npouseooumeneuNe3611,0125,26133 u44244. Ilpu omcymcmeuu
HOpManbHOCMU pacnpedeieHus RPU3HaKos 0vi1 npumenen memoo Hozo. B ocmanvhbix ciayuanx
UCNOIB306aHA 00PAOOMKA OAHHBIX MEMOOAMU 8APUAUUOHHOU CIMAMUCMUKU.
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GENETIC EVALUATION OF PRODUCERS OF THE KULUNDA FINE-
WOOL SHEEP BREED IN TERMS OF PROGENY QUALITY

S.I. Storozhuk, PhD in Agricultural Sciences, Associate Professor,
Honoured Zootechnician of the Russian Federation, Leading Researcher
2V.L. Petukhov, Doctor of Biological Sciences, Professor
2V.A. Andreeva, Postgraduate Student
2E.A. Klimanova, Postgraduate Student
2T.V. Konovalova, Senior lecturer
2E.I. Tarasenko, M.Sc

'Altai Research Institute of Agriculture, Barnaul, Russia
“Novosibirsk State Agrarian University, Novosibirsk, Russia

Key words: sheep, Kulunda breed, genotype, parents, progeny, productivity.

Abstract. The authors have studied the genetic value of producers of the aboriginal Kulunda fine-
wool sheep breed based on various analysis methods of the productivity of their progeny. The data
on 574 offspring (daughters) received from 16 rams-producers of the ““Steptoe” breeding farm of Altai
Krai were used in the research. The genotypes of ram progeny were evaluated by the productivity
of the rams at one year of age. In assessing the fathers, the number of effective daughters needed
to confirm a sufficient number of offspring was calculated. Water, soil, and feed were tested for heavy
metals content in the sheep breeding area, which did not exceed the MPC (Maximum Permissible
Concentration). The breeding indices of the progeny ranged from 114 to 1562. The live weight of the
rams was 120 kg. The live weight of the daughters was 50.0 kg. The sheep (daughters) had a wool
gain of 5.7 kilograms per ewe. The authors established a high homogeneity of the genotypes of rams
producers in terms of the live weight of daughters. The genetic variability of the fathers was 3.2%.
According to productivity indices, the rams-producers (#4452, 26133, 3611, 0125 and 44244) oc-
cupied the first five ranks. The effect of the genotypes of ram producers on the daughters’ live weight
and wool hair gain was established. The ranking data showed the advantage of daughters in several
traits obtained from prepotent producers. The authors suggest that ram sires no. 3611, 0125, 26133
and 44244 should be used extensively to improve breeding efficiency. The authors also applied the
Hozo method in the absence of normal distribution of traits. In other cases, data processing by meth-
ods of variation statistics was used.

B coBepiieHCTBOBaHMM MPOAYKTHUBHBIX Ka-
YeCTB TOHKOPYHHBIX OBEIl Ba)KHOE 3HAYCHHE
UMEIOT OIIeHKa M OTOOp JKHUBOTHBIX, MPOBOIH-
MbI€ B CTaJaXx B COOTBETCTBHH C HAaMEUEHHBIM
HaIpaBJI€HUEM CEJIEKIIMOHHO-TIJIEMEHHON pado-
ThI [1-5].

W3BecTHO, YTO XO3SMCTBECHHO IIOJIC3HBIE
MIPU3HAKHU Y OBEII U IPYTUX BUI0OB )KUBOTHBIX Ha-
caeayroTes noiaureHHo [ 1, 3, 6]. Ipu aToM konu-
YeCTBEHHbIC NMPU3HAKU MTOTOMKOB IO CBOEH Be-
JUYMHE 3aHUMAIOT MPOMEXYTOUHOE MOJIOKEHHE
MEX/1y COOTBETCTBYIOIIMMU MTPU3HAKAMU 000MX
ponuTteneil. Ha mpakTuke BCTpedaroTcsi OTKIOHE-
HUS OT 3TOro nojnoxkenus. norna Ha gpopmupo-
BaHUE XO3SMCTBEHHO MOJIE3HBIX MPU3HAKOB IO-
TOMCTBa MpeoOafaroliee BIUSHUE OKa3bIBAET

HACJIEJICTBEHHOCTh OJIHOTO W3 POJUTENEH, T.C.
HacJe0BaHHEe HOCUT HEAJJIUTHBHBIA XapakTep.
B 300TexHHU Takoe sSBICHWE MPUHATO HA3bIBAThH
MPENOTEHTHOCThIO. B paboTax MHOTHX y4YeHBIX
TOKa3aHa POJIb HACJICICTBEHHOCTH B JETEPMH-
HallUM TPU3HAKOB TMPOJAYKTHBHOCTH W BOCIIPO-
W3BOJIUTEIIBLHBIX KAYECTB, PE3UCTCHTHOCTH K 00-
JIC3HSIM, YCTOMYMBOCTH K aKKyMYJISIIUW TSKe-
JBIX METAJJIOB B OpraHax M TKaHSIX JKMBOTHBIX,
COMAaTHYECKON XPOMOCOMHOW HECTaOMIILHOCTH
[7,9].

KynynnuHckass TOHKOpyHHass —aOoOpureH-
Has mopona oell BeiBeaeHa B 1981-2007 rr
B 1uiem3aBone «CTenHoe» AJTaiCKOTo Kpas
(aBTOpcKoe cBuaeTenbcTBO No 46711). bapansi-
MIPOM3BOUTENN OTIMYAIOTCSI OOJBIION JKHBOU
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Maccoi (oxomo 120 xr). Hactpur mepctu ¢ 0a-
paHa cocTaBisieT OKOJIO 14 KT, a ¢ MaTOK — 67 KI.
Brixon umnctoii mepctu paBeH 55-58%. llepcTs
XapaKkTepHU3yeTcs BBICOKUMHU TEXHOJOTHYECKH-
MU KadecTBaMH. OBLBI 00JIaalOT JIOBOJIBHO
BBICOKOM  BOCIIPOM3BOJUTENILHON  CIIOCOOHO-
cthto. K otOuBke oT 100 oBLEMATOK MOJIy4aroOT
okosio 130 srudar. B mupe HacuutbiBaeTcst 6osee
1100 mopox oemn. Cpenn Hux 6omee 900 mecT-
HbIX nopox W okoio 100 — MexayHapOmHBIX
tpancrpannunbix [10, 11]. ITox yrpo3oit ucues-
HOBEHHSI HaXOIUTCSI MHOTO IMOPOJ MJIEKOIHUTA-
tomux. Iloatomy octpoii sBisiercss mpobiema
coxpaHeHusi reHopoHaa u ¢eHodoHga adopu-
TeHHBIX MOPOJ U THUIOB CEIbCKOXO3SHCTBEHHBIX
YKUBOTHBIX [3, 12, 14].

[IpenBaputenbHblii 0OTOOP MPOU3BOAUTENEH
1o ()€HOTHUITYy OCYILIECTBISETCS HA OCHOBE JlaH-
HbIX OOHUTHPOBKHU NPHU ONPEEINIAIONIEM 3Haye-
HUU UX YPOBHS MPOIYKTUBHOCTU M MPOUCXOXK-
nenusi. CymmapHsblii ¢eHoTunudeckuit 3pdext
3a cyeT OapaHOB-IIPOM3BOAMTENEH B CTajae co-
craBisieT 79,5%, 3a cuer marok — 20,5% [1].
Ha mpaxTuke npuMeHst0TCs pa3IudHble METOIbI
OLIGHKHM TPOU3BOJUTENIEH MO KauecTBY IOTOM-
CTBa, O MX pe3yJbTarax HMMEIOTCS COOOIIECHUS
psina aBTopoB [6, 15-16].

[{enp nccnenoBaHuii — ONIPENEIUTD MIJIEMEH-
HYI0 LEHHOCTb OapaHOB-NIPOU3BOAUTENEH Ky-
JIYHAVUHCKOW TOHKOPYHHOU MTOPOJBI.

OBBEKTbBI U METO/bI
NCCIIEAOBAHUH

B wuccnenoBanue BkIoueHbl 16 OGapaHOB-
npousBojuTeNe U 574 ux goueped KyayHIAUH-
CKOM TOHKOPYHHOM MOPO/IbI OBEIl U3 MJIEM3aBO/1a
OAO «CrenHoe» Antarickoro kpas. OueHuBaiu
KUBOTHBIX Ha OCHOBAHUHU JaHHBIX OOHUTHPOB-
ku. lllepcTHYI0 MPOTYKTUBHOCTD, €€ Ka4eCTBEH-
HYI0 XapaKTePUCTHKY aHAIM3UPOBAIH IO pe-
3yapTaTaM METPOJIOTHYECKON OLIEHKH 00pas3IoB
HIEPCTH.

B 3anagnoit Cubupu npoBOAMTCS IKOJIOTH-
YeCKU MOHUTOPHUHT BObI, IOUBHI, KOPMOB, Op-
TaHOB U TKaHEH KMBOTHBIX Ha COAEpKaHHUE Ma-
Kpo- 1 MUKpodsieMeHToB [17, 18]. [lokazaHo, uto
B 30HE pa3BeJCHUS OBELl U JIPYTHX BUIOB CEJb-

CKOXO3SMICTBEHHBIX JKUBOTHBIX COJCpPYKAHUE TH-
KEJBIX MeTauioB He mipesbimmano [TJK [19, 20].

MaremaTu4ecKkue METOJbI B CEJICKIIUU Xa-
PaKTEpHU3YIOT  MPENOTEHTHOCTh  POAMTENCH
M0 MPOAYKTUBHOCTH JIOUEPEH MEXIy OTIaMH,
MaTepsiMH, CBEPCTHHIIAMHU, IO CTCIICHH OJHO-
POIHOCTH MTOTOMCTBA. VICTHHHAS OIICHKA POM3-
BOJUTEJICH OpeIeNsiiachk Ha OCHOBAaHUH X ITPO-

JTYKTUBHOCTHU 1O (popmyiam:
CUDB (cenexkunoHHBIA UHAECKC 0apaHa) = YHCTOE BO-
sokHO (kr) X 1000 / (TONIIMHA BOJOKOH, MKM)? + JKHBast

Macca;

OUII (adppexruroe yncio noromkoB) =N, x N,/ W,
+W,,
rae N, — 4ucio jouepeid; N, — 9ucio cBep-
CTHHUII;

MIT (mpenorenTHOCTH mNpom3Bomutens) = D/M x
100%,

rae D — npoRyKTUBHOCTB aAodepen; M — Ma-
Tepeu;
UII (unaexc npousBoautens) = 2D — M,
NI (maaexc niaemMeHHoH nieHHoctn) = D — M / oD.
Jlanubie 0OpaboTaHbl METOJOM Hemapame-
TPUYECKON CTATUCTUKH C MCIOJIb30BAHUEM MPO-
rpammbl STATISTICA (StatSoftluc, CILIA).
CpenHue mokaszaTenu M Bapualuy MpU3HA-
KOB y OapaHOB-TIPOU3BOAUTENCH OMPENEISIN
o popMysam:
iNa+2m+b +a—2m+b.
4 4n

+m)’+(m+b)? +2m+b  a-2m+b
(m)m by, @2mtd a2 by

e GRS L)

II€e 7 — KOJIMYECTBO )KUBOTHBIX; d — MHUHH-
MaJbHasl BEIMYMHA MPU3HAKA; b — HauOObIIas
BEJIMYMHA TPU3HAKA; /1 — MEIUAHa; X — CPEIHsSA
apudmeTnueckas; o2— BapuaHca.

PE3YJIBTATHI HCCJEJIOBAHUM
N UX OBCYXKXIEHHUE

[lo reneanornyeckoil  MPHUHAIICKHOCTH
11 npousBoguTENe OTHOCWINCH K TIOMECSM aB-
CTPaJIMICKUX MEPUHOCOB, 4 — K MaHBIUCKUM Me-
puHocam u 1 — x ymmanu 1510. XapakrepucTtuka
UX NMPOAYKTUBHOCTH U PAHTU CEIEKIIMOHHBIX WH-
JICKCOB JIaHbl B Ta0I. 1.

Jiis Bcex mpou3BoaUTENEN XapakTepHa 00JIb-
mras rycrora mepcetd (MM...M+), cpenuss -
Ha cocTaBnsier 11,4 cm. ToHuMHa mepcTH paBHA
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Tabnuya 1

IIponykTHBHOCTH HapaHOB-IPOU3BOAUTEI I
Productivity of rams-producers

Howmep I'ycrora Juna mep- KauectBo Kusas mac- Hactpur CenexkuuoH- | Panr cenexuuoHHOro
Gapana 1IepcTU CTH, CM LIEPCTU, MKM ca, KI LIepCTU, KI' | HbI HHIEKC HHJEKCca
44391 MM 10,0 22,1 137 7,8 153,0 2
4440 MM 10,0 21,8 120 7,4 135,6 7
44445 MM 12,0 233 138 7,6 151,9 4
4680 MM 10,0 22,1 103 8,8 121,0 13
2639 MM 12,5 22,6 105 6,8 118,3 14
34176 MM 10,5 22,9 115 6,6 127,65 11
34425 MM 11,0 24,6 100 6,9 111,4 15
3611 MM 12,5 24,2 104 7,1 121,4 12
364 MM 11,5 20,3 118 7,2 135.,5 8
2215 MM 12,5 21,8 123 8,0 139.,8 6
0125 MM 10,0 23,1 132 11,0 156,2 1
44244 MM 12,5 24.4 119 7,4 131,4 9
4452 MM 12,0 21,3 124 7,9 141,4 5
44270 MM 11,5 21,1 134 8,0 152,2 3
44129 MM 12,0 2477 117 7,3 128,9 10
26133 MM 12,5 21,4 136 7,3 151,9 4

22,4 MxM ripu BapbupoBanuu oT 20,3 110 24,7 MKM.
KauecTBo mepcTr Ha OOKY U JISDKKE XapaKTepH3y-
€TCsl BRICOKOW YPaBHEHHOCTBHIO T10 TOJIIMHE BOJIO-
KOH, TJIE G COCTaBJIseT: Ha 00Ky £3,12—4,62 MKM,
Ha JspKke +3,38-5,28 MKM mnpu TpeOoBaHUM
I'OCT 30702-2000 +6,40 mxm. CpenHsis xKuBas
Mmacca (120,3 xr) mpeBbImaeT TpeOOBaHUS CTaH-
napta nopojs! Ha 33,7%. Ha puc. 1-3 uzo0paxe-
HBI OTapa oBell, OapaHbI-IPOU3BOAUTENIN U OBLIE-
Marka KyJIyHIMHCKOW TOHKOPYHHOM TOPOJIBI.

_-i

Ty
e I‘-_:%_

:I:r% rl'l" -
"*‘i ﬁ'

B oBuEBOACTBE BaXHOE 3HAYEHUE IMIPU-
JlaeTCsl OIICHKE IUIEMEHHOM IIeHHOCTH [6, 7].
CenexuMOHHBIA WHAEGKC OapaHOB HAXOIUTCS
B npenenax 111,4-156,2 npu cpegnem ero 3Ha-
yeHuu 134,6. CoriacHO ypOBHIO CEJIEKIIMOHHBIX
WHJIEKCOB YCTAaHOBJICHO PAHTOBOE ITOJIOKCHHE
MEXIy OapaHaMU-TIpOU3BOAUTEISIMU. [lepBhie
6 paHroB 3aHuMarOT mpomsBoauTenn Ne 0125,

44391, 44270, 26133, 44445, 4452, 2215, xoto-

T i g ,'r

_-V- ““%

Puc. 1. Orapa oBremarox Kynsz[HCKoﬁ TOHKOPYHHOM 1opos! [3]
A flock of female ewes of the Kulunda fine-wool sheep breed [3]
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.
Puc. 2. BapaHsl KyJ1y HIHHCKOH TOHKOPY HHOH MOPOABI OBeLl |3 ]

Rams of Kulunda fine-wool sheep breed [3]

pble XapakTepHU3yIOTCs AOCTAaTOYHO BBICOKMMU
MOKa3aTeNs MU POAYKTUBHBIX MPU3HAKOB.

Bricokoe paHroBoe nonokeHue ceneKkIMoH-
HBIX MHJEKCOB OTLIOB IpearoaraeT nojyyeHue
OT HUX TMOTOMKOB C YPOBHEM MPONYKTUBHOCTH
BbIIlIE CPEAHMX IIOKa3aTejedl MX CBEPCTHUKOB
APYTUX NPOU3BOAUTENEH.

B tabn. 2 npencraBneHsl CpeqHUE 3HAYCHUS
U (PEeHOTUITNYECKass M3MEHYMBOCTh HEKOTOPBIX
NPU3HAKOB OapaHOB-MIPONU3BOAUTEIICH.

HU3MeHYMBOCTh KauecTBa MIEPCTH ObLIa
B 2 pas3a HMIKe, 4YeM HM3MEHUYHMBOCTb HacTpura
LIepPCTH.

OneHka TeHOTUIIOB OapaHOB-IIPOU3BOIH-
TeJieil MpoBeAeHa MO YPOBHIO MPOAYKTUBHOCTHU
sipok (n=574) B rogosasiom Bospacte. st mon-
TBEPKIEHUSl 1TOCTATOUYHOIO KOJMYECTBAa MOTOM-
KOB IpPHU OLIEHKE KaXIOr0 OTLA OCYLIECTBJIEH
pacuet uncia ero 3¢p(HeKTUBHBIX 1ouepeit. X ko-
JIMYECTBO TO3BOJIMJIO NPOBECTH OLIEHKY OTLOB
M0 KaueCcTBy IOTOMCTBAa B CPaBHEHUU C IMOKa3a-
TeSIMU TPOAYKTUBHOCTH cBepcTHHUL. OrleHka
reHoruna OapaHOB-MPOU3BOAUTENICH MO KUBOU
Macce Jodepeil U CpaBHEHHE CO CBEPCTHHULIAMU
npencTasieHbl B Tabn. 3. YCTAHOBIEHBI pasJiu-
YUl MEKAY HEKOTOPBIMU OTLIAMH 10 JKUBOI Mac-
ce poueped. Tak, Hampumep, MOTOMKH OapaHa
Ne 34425 ¢ HU3KMM PaHIOM CEIEKLIMOHHOIO UH-
JeKca uMesu Oosee HU3KYIO JKHUBYIO Maccy, 4eM
nouepu npoussonuresst Ne 0125 (P<0,001).

OnHako B OTHOCHUTEJIBHO KOHCOJUIWPOBAH-
HOM MOMyJIALIUU OBell IJIeM3aBOJa CyIEeCTBYET
HU3Kasl TeHeTHYecKass U3MEHUYHUBOCTb Cpenu re-
HOTHUIIOB MPOU3BOAUTENEN MO KUBOM Macce 10-
yepeir. Koaddummenr renernyeckoit m3mMeH4H-
BOCTH I10 3TOMY NPpU3HAKY Obu1 paBeH 3,2 %. [l

NOBBIIEHHS 3PPEKTHBHOCTH CETEKIIMOHHOH pa-
OOTBI BeHeTCs MOUCK TNeHETHYECKHX MapKepoB
NponyKTUBHOCTH oBel] [22, 24]. MHTeHCUBHO
pa3BUBAIOTCS UCCIIEAOBAHHUS, HaIpaBJICHHbIE
Ha TOJYYEHHUE SKOJOTMYECKH YUCTOM MPOIyK-
uu [25-27].

Pacuer konmmuecTBa 3()(eKTUBHBIX nouepeit
MOKa3aJI, YTO 10 KAKIAOMY OTLy uMmeercs (hakT-
YEeCKU JOCTAaTOUYHOE KOJINYECTBO MOTOMKOB ISl
NOJTy4eHUs1 OOOCHOBAHHBIX MTOKa3aTeseil ypoBHs
NPOAYKTUBHOCTU MEXIY JOYEPbMH H CBEPCTHH-
uamu. Hampumep, y orua Ne3 611 ¢akrudeckoe
KOJIMYECTBO MOTOMKOB paBHO 40, 3¢ eKTUBHBIX
e Apok noctatodHo 37 ronos. CpenHss kusast
Macca gouepeit cocrasisier 50,0 kxr, 6 — 4,90 kr;
Cv — 10,4%. Houepu orua Ne 3611 umerot ca-
My OOJNIBIIYE0 MAaccy W MpPEBBIIATN CBOUX
ceepctHHl Ha 3,22 kr (P <0,001). JlocToBepHO
NPENOTEHTHBIMUA 110 AAHHOMY MpPHU3HAKY IMpPO-
OYKTUBHOCTH sIBISIFOTCS Oapanbl Ne 3611, 26133,

1 Sk 3 .
Ka KyJIy HIWHCKOI TOHKOPY HHOI
nopozas! [3]
Sheep flock of Kulunda fine-wool sheep breed [3]

. L™

Puc. 3. VOBHCM.’;IT
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Tabnuya 2

Cpennne 1aHHbIE 1 U3MEHYUBOCTH KOJMYECTBEHHBIX TPU3HAKOB Y 0apaHOB-IIPON3BOANTE el
Average data and variability of quantitative traits in rams-producers

ITokazarens X+SX Me ) Q, Q, IQR Cv lim
Kupas macca, kr | 120,3%3,2 119.5 12,8 109,2 1332 24 10,6 100-138
Hactpur 8,140,33 74 1,0 7.1 8 0,9 13,5 6,6-11
IHepCTI/I, KT
ﬂ”“’*ac‘;epcm’ 115,540,187 | 11,8 1,0 10,2 12,5 2,29 9,0 10-12,5
Kauectso 22,4+0,33 22,4 1,35 21,6 23.8 22 6,0 20,3-24.7
HIEPCTH, MKM
CenekumontbIi | 34 ¢ 5 3 135.6 142 124 152 28 10.4 111,4-156,2
WHIEKC

364, 4680, 0125, 44270, 2215, 4452, u 44445.
HeiirpanbHbiMu cienyeT cuutath OapaHoB Ne
2639, 34176, 44391 un 44244. SBHBIMH YXyQO-
mareyssMH SBJSIOTCS npousBoautenu Ne 34425
n 4440, )xnBas Macca 1ouepel HUKe, 4eM y CBep-
ctaull, Ha 1,84 u 1,54 kr (P <0,05).
AHaJOTrM4HbIE HCCIIEJOBAHUS IPOBENIEHBI
II0 HACTpUIy LepcTu U ee anuHe. CpeaHuil Ha-
CTpPUT IIepCTH aoudepeit cocrasun 5,7+0,4 kr.
ViydmarensiMu  SBWINCH Ipou3BoauTenu Ne
44270, 0125, 364, 4680, 26133 u 3611. Ux no-

YepHu MO HACTPUTY LIEPCTH MPEBBIIIAIN CBOUX
ceepctHull Ha 0,47-0,26 xr (P <0,05— 0,01).

Pe3ynbrarel aHanusa JIMHBI HIEPCTH MOKa-
3aJId, YTO BCE MOTOMKHU UMEIOT CPEIHIO JITTUHY
mepct 12,2 cM, T.e. MPEBBIIIAIOT TPeOOBAHUS
cTaHjapra noponasl Ha 4,8 cM. DTO MO3BOJISIET
yCcHemHo (GopMUpPOBaATh KUBOTHBIX B OCHOBHOE
CTaJo.

OueHky  OpoOW3BOAUTENEH  MPOBOIWIN
M0 KOMIUIEKCY TMPU3HAKOB C TPUMEHEHHEM
pa3HbIX METONOB U MeTtoauk. Hamu npoBeneH
pacdyeT UMHAEKCOB MNPOAYKTUBHOCTH Jo4yepeit

Tabnuya 3
OueHka reHOTHIIA OTLOB 110 KMBOM Macce Jouepeil
Assessment of genotype of fathers by live weight of daughters
Komnaectso ronos Kusas macca, kr + K CBEPCTHH-
Homep 6apana P
¢daxrtuueckn | 3pdeKTHBHBIX Jouepeit CBEPCTHHII Ham

44391 57 52 46,74+0,60 46,48 -0,04 <0,01
4440 14 13 45,71+1,34 47,22 -1,51
44445 41 37 48,41+0,72 46,83 +1,58 <0,05
4680 30 28 49,47+0,87 46,83 +2,64 <0,01
2639 21 20 46,81+1,19 46,98 -0,17
34176 41 37 46,88+0,91 46,98 -0,10
34425 33 31 45,24+0,78 47,08 -1,84 <0,05
3611 40 37 49,97+0,81 46,75 +3,22 <0,001

364 51 45 49,02+0,69 46,78 +2,24 <0,01
2215 45 42 48,58+0,71 46,82 +1,76 <0,05
0125 32 29 49,18+0,84 46,84 +2,34 <0,01
44244 30 27 46,78+0,77 46,72 +0,04

4452 26 25 48,32+0,60 46,92 +1,40 <0,05
44270 38 35 48,78+0,72 46,85 +1,93 <0,05
44129 30 29 45,90+0,76 47,03 -1,13
26133 42 39 48,87+0,60 46,82 +2,05 <0,01

Cpennee 574 46,97+0,20 - - -
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Tabnuya 4
I/IHI[eKCbl nJieMeHHOM HEHHOCTH l'lpOPBBOIlHTeJ'leﬁ 0 MPOAYKTUBHOCTH z[oqepeﬁ
Indices of breeding value of producers by the productivity of daughters
Hovep ﬁ::; I:Iaei)TETHHF D-M/ | DMx HHH; : H;ZI;CTH D/Mx D-M/
oapaa %g}% em | op | 100% | PM| ep | 00w | PPMO| o
44391 102,1 49,74 0,22 86,4 5,02 -1,08 98,8 11,82 -0,11
4440 95,8 43,71 -0,4 94,2 53 -0,65 102,9 12,97 0,38
44445 100,8 47,79 0,08 77,9 4,27 -2,09 107,0 13,22 0,62
4680 99,9 49,44 -0,08 87,2 5,10 -1,26 101,5 12,02 0,14
2639 65,0 4433 -0,45 87,9 4,93 -1,34 106,1 12,09 0,51
34176 98,4 46,11 -0,13 90,1 4,94 -0,74 98,3 11,62 -0,15
34425 94,4 42,57 -0,59 92,7 5,25 -0,57 100,1 11,87 0,01
3611 102,2 51,02 0,21 93,1 5,52 -0,51 104,0 12,43 0,27
364 99,6 48,82 -0,04 94,5 5,63 -0,32 99,7 11,91 0,03
2215 101,9 49,49 0,18 96,3 5,73 -0,26 103,1 12,61 0,25
0125 97,1 47,71 -0,31 96,2 5,8 -0,32 100,3 12,54 0,03
44244 98,6 46,11 -0,16 95,3 5,72 -0,31 102,7 12,85 0,22
4452 102,6 49,56 0,31 90,9 5,03 -0,79 101,6 12,19 0,14
44270 103,0 50,21 0,33 93,0 5,67 -0,47 113,8 14,33 1,11
44129 92,7 42,30 -0,84 85,0 4,51 -1,29 103,1 13,04 0,47
26133 105,1 51,16 0,54 98,7 5,9 -1,1 101,7 12,48 0,14
[0 OLEHKE MpenoTeHTHocTH mnpousBoauTe- HbIX (P <0,05). HelitpanbHbIMU MpU3HAHBI

s (D/M - 100%) 1o CelIeKIMOHHOMY HHJIEKCY
no H.A. IInoxunckomy [6] (2D — M), unnekcy
wieMeHHo# nienHoctu (D — M / 6D). Unpekcsr
MJIEMEHHOW UEHHOCTH MPOU3BOJIUTEINICH MO KU-
BOIl Macce, HACTPUTY U JUIMHE LIEPCTU UX JJ0Ue-
pelt npuBeieHb! B Ta0. 4.

JlanHbIE TPEMOTEHTHBIX MPOU3BOAUTEIECH
10 JKMBOUM Macce HaxoJATcs B Ipejenax, mnpe-
Boimaromux 100%. CaMblii BBICOKUM WHIEKC
Ob11 y OapanoB Ne 26133, 44270, 44252, 3611,
44391, 2215, 44445. Y ocralbHBIX IOKa3a-
TeJIb HAXOJIMJICSI HA YPOBHE CPEAHUX JaHHBIX.
[To BTOpOoMy Bapuanty pacuetoB (2D — M) no-
Jy4eHbl IOJJOOHBIE PE3yIbTaTHhI.

BecpMma yOenuTenbHBIMU OKa3aJIMCh JIaH-
HbI€ O MPENOTEHTHOCTH MO IOCJIEIHEMY Ba-
puanty. 3nech yucnurens (D — M) xapakre-
pusyeT yiaydmaromui 3QQGeKT mpou3BoIu-
Tens, a 3HaMeHarenb (6D) — ammnutyny us-
MEHYUBOCTHU INpH3HaKa. [losydeHHBIN MHIEKC
0,20 u BeImIE y gouepeit otmoB No 26133,
44270, 4452, 44391, 3611, 2215 xapakrepu-
3yeT MX Kak ylyduiaresneil IupoKOaMIUIUTY/-

npousBogutenu Ne 44244, 34176, 4680, 364,
44445. Cample HU3KHE MOKA3aTEJH MOJYyUECHBI
o sspkam oTioB Ne 44129, 34425, 2639, 4440.
AHaJlorn4yHble JAHHbIE XapaKTEPHU3YIOT OTLIOB
10 HACTPUTY LIEPCTHU U €€ JJIUHE.

bosb1110#1 HayYHBIN M TPAKTUYECKUN UHTE-
pec nmpeacTaBisieT U3YyUYEHHUE U aHAJIU3 PAHIOB
WHJIEKCOB TUIEMEHHOW I[EHHOCTHU IMPOU3BOAU-
TeJie, MOJYyYEHHBIX DPa3JIUYHBIMU METOJAMHU
pacueToB (Tab. 5).

JlaHHblEe OBLIM paHXUPOBAHBI M HAMJIAIHO
[IOKa3bIBAIOT MPEUMYIIECTBa J04Yepeil mpemno-
TEHTHBIX NPOU3BOAMUTENEN HAJ UX CBEPCTHH-
uamu. [To xuBOI Macce, HACTPUTY LIEPCTHU U €€
JUIMHE IIOJIYYWUJIM BBICOKHME pPaHrd IPOU3BO-
mutenu Ne 44270, 44391, 364; 1OoNOJIHUTENb-
HO 1o HacTpury mepctu Ne 44244. Ilo nnune
HIEPCTU OTMEUYAJIUCh NMPOU3BOAUTENH, 10UEPU
KOTOPBIX UMEIOT HU3KUI YPOBEHb MPOAYKTUB-

HoctH (Ne 34425, 4440, 44129, 2639).
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PaHrn MHIEKCOB MJIEMEHHOI IIEHHOCTH 0apaHOB-IIPON3BOANTE el
Ranks of breeding value indices of ram breeders

Tabnuya 5

J104KH/CBEPCTHUIIBI Jlouku/marepu Cpenusst o jio-
Hovep Panr oria KUBAS HACTPUT JIMHA KUBAs HACTPHUT JIMHA wepiM/CBepoTHH-
Gapana P A p A nam — go4epsm/
Macca, KI' | IIepcTH, KT | MIepCTH, CM | Macca, KT | ImepcTu, KT | LepcTH, CM MaTepsaM
44391 7 5 11 13 13 15 10
4440 7 15 8 2 8 8 5 13
44445 4 9 5 16 16 2 7
4680 13 2 4 14 12 12 12 11
2639 14 12 6 6 14 14 3 12
34176 11 11 10 15 11 11 16 16
34425 15 16 7 13 9 9 13 15
3611 12 1 5 11 7 7 7 3
364 8 4 4 12 5 5 15 8
2215 6 8 5 9 2 2 6 6
0125 1 3 2 3 3 11 4
44244 9 13 3 3 4 4 8 5
4452 5 10 9 10 10 10 10 9
44270 3 6 1 6 6 1
44129 10 14 11 7 15 15 14
26133 4 5 4 8 1 1 2
BbIBO/bI [IECTBYET HU3KASl T€HETUYECKAasi N3MEHUYUBOCTh

1. Matepuansl npoBepkH OapaHOB-TIPOU3-
BOAUTEJIEH IO KAa4eCTBY IIOTOMCTBA IOKa3alu
BBICOKYIO HAJECKHOCTb CpPaBHEHHS MHIECKCOB
IIJIEMEHHOM LIEHHOCTH IPOU3BOIUTEIICH, CpaB-
HEHMS NPOAYKTUBHOCTHU J0YEPEN CO CBEPCTHU-
LJaMM C Y4€TOM HCTHUHHBIX J0YEpPEed U MPOAYK-
TUBHOCTH CBEPCTHMUI], & TAKKE€ CPABHEHUS IIPO-
JyKTUBHOCTH JIOUYEPEU C MATEPSIMU IIPU PA3HBIX
METOaX pacyera.

2. B OTCeneKkiMOHMPOBAHHON MOMYJSALUU
KYJIYHIMHCKOM TOHKOPYHHOM IOPOABI OBELL CY-

10 KUBOM Macce JJouepeil cpein UCIOIb3yEeMbIX
OapaHOB-TIPOU3BOIUTEIICH.

3. ns noBbimieHust 3p(HEKTUBHOCTHU CEJIEK-
nun B 1uiemsaBoae OAO «CremHoe» cremayet
MHTEHCHUBHO HCIIOIb30BaTh OapaHOB yiydliaTe-
nent Ne 3611, 4680, 0125, 364, 26133, 44270,
2215, 44445. K HelTpalnbHBIM OTHECEHBI IPO-
n3oautenu Ne 44244 u 4452. YxynmareiasiMu
Oblu Oapanbl Ne 34425, 4440, 44129, 2639,
KOTOpPBIE HE JJOMYCKAIOTCS K BOCIIPOU3BOJICTBY.
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CBsI3b BOCIIPOU3BOJUTEJIBHOM CIIOCOBHOCTH C MPOAYKTHUBHBIM
JOJITOJIETHUEM KOPOB

JI.B. Xousion0Ba, xanaunar OMOIOTMYECKUX HAYK, JOIEHT

Mapuiickuii rocyiapcTBeHHbIil YHUBEPCHUTET, Kniouesvie crosa: KopoEa,
Womkap-Ona, Poccust BOCIIPOM3BOJUTEIbHASA  CIOCO0-

E-mail: holodova72@gmail.com HOCTb, MOJIOYIHAd MPOAYKTHB-

HOCTh, MPOAYKTHBHOE [10JIroje-
Pedepar. Oonoii u3 eaxncneinmux 3adau co6pemennozo | pye

MOJIOYHO20  CKOMOBOOCMEA  AGNAEMICA  NPOOIeHUe
eépemenu  NPOOYKMUGHO20  UCNOIb306AHUA  KODPOG.
Hccneoosanua nokazanu, umo nPOOOANCUMENbHOCHb XO3AUCMEEHHO20 UCNOb306AHUA
ucciedyemozo nozonoewvsa Haxoounace 6 npeoenax om 1005 oo 3693 omeit u 6 cpeonem
cocmaeuna 1864 onsa. Iloxcuznennstit yooii kopoe é cpeonem pasen 20746 ke, a noxcuznenHoe
Konuuecmeo monounozo y»cupa — 7354 ke. Ha 1 0env x03aiicmeeHH020 UCHOb306AHUA ObLILO
nonyueno 10,2 k2 monoxka, a na 1 denv nakmayuu mom nokazamenv 0Obll 3HAUUMENLHO
eviue — 20,8 xe. bBwvino ycmanoeneno, umo naubonee onumenvHuvlii nepuod — 1903 ous
UCNONb308ATIUCH KOPOBBL CO CPEOHEll NPOOOIHCUMENbHOCHbIO cepeuc-nepuoda — 91-120 owueii.
Om 3moii zpynnvl HCUGOMHBIX ObLIA NOTIYUEHA HAUOONLUIAA NONHCUSHEHHA NPOOYKMUBHOCHb —
21909 k2 monoka. /lanvueituiee cokpauwjenue uau yeeaudeHue npoooIHCUmeIbHOCmUcepeuc-
nepuooa  ConpoeoHcOanoch YyMEeHbUleHUeM Nepuooa  Xo03AUCMEEHHO20  UCHONb306AHUS
U CHUJCEHUEM NOMCU3HEHHOU NpoOyKmueHocmu Kopoe. Ilpu caumkom yOIuHeHHOM cepeuc-
nepuoode (6onee 120 omeit) npoucxoouno coxpauienue NPOOYKMIUGHO20 0012071€MUs KOPOG
00 1875 Oneii u cHuxceHue NOMHCUZHEHHOU MONOYHOU npodykmuenocmu 00 20562 k2 monoka.
Coznacno pesynomamam uccie006anuil, RONCUZHEHHAA NPOOYKMUBGHOCMb KOPOE 603pacmaem
C yeenuueHuem npoooadHCumeIbHOCmUu mexcomenbvHozo nepuooa ¢ 11 oo 13 mecauee om 14939
0026582 k2. Yemanoeneno, umo npu 601ee 01umenbHom nepuooe Mexcoy Omenamu RoHCU3HeHHblil
Y0oil u MONOYHBLIL dHeup cHudcalomcea. Bospacm nepeoco oména me oxazan cyujecmeenHnozo
6UAHUA HA NPOOOTIHCUMETLHOCHb X03ATUCMEEHHO20 UCNO1b308aHUA KOPO8. JTyuwumu no smomy
NpU3HAaKy Ovliau 0coou, el nepevlii omén npousouien é eozpacme 30 mecayee u 6onee—1993,2 ons.
OonaKo HaubGONLULYIO NOHCUIHEHHYIO NPOOYKMUBHOCMb NOKA3AIU HCUBONIHbIE, 803DACH NEPBOZO
omena Kkomopulx cocmaesun 26-27, 9 mecaua.

THE RELATIONSHIP BETWEEN REPRODUCTIVE CAPACITY
AND PRODUCTIVE LONGEVITY OF COWS

L.V. Kholodova, PhD in Biological Sciences, Associate Professor

Mari State University, Yoshkar-Ola, Russia

Key words: cow, reproductive capacity, milk productivity, productive life.

Abstract. One of the most critical tasks of modern dairy farming is to extend the time of productive use
of cows. Studies have shown that the studied herd's economic benefit ranged from 1005 to 3693 days
and averaged 1864. The lifetime milk yield of the cows averaged 20746 kg and lifetime milk fat
was 735.4 kg. On the first day of economic use, 10.2 kg of milk was obtained, and on the first day
of lactation, the figure was significantly higher at 20.8 kg. The most extended use period for a cow
was found to be 1903 days. The average open days were 91-120 days. The highest lifetime productiv-
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ity was obtained from this group of animals, which was 21909 kg of milk. A further reduction or in-
crease in the length of open days was accompanied by a decrease in economic use and a decrease
in the productive life of the cows. When open days were too long (more than 120 days), the productive
life of the cows was reduced to 1875 days, and milk productivity was also reduced to 20562 kg of
milk. According to the research results, the abundant lifetime life of cows increases with the duration
of inter calving period from 11 to 13 months from 14939 to 26582 kg. It was found that productive life
milk yield and milk fat decreased with a more extended period between calvings. The age of the first
calving had no significant effect on the duration of economic use of the cows. Individuals with first
calving at 30 months of age and more excellent than 1993.2 days were best on this trait. However, the
highest productive life was shown by animals whose age at first calving was 26-27, 9 months.

OpnHoit U3 BaKHENUIIUX 3a7]a4 COBPEMEHHOTO
MOJIOYHOTO CKOTOBOJICTBA SIBIISIETCSI IIPOAJICHUE
CPOKOB MPOJYKTUBHOI'O HCIIOJIb30BAaHUSI KOPOB.
ITo MHEHHIO MHOTHX Y4eHBIX [ 1-6], yBennueHue
MIPOAOJDKUTENBHOCTH  UCTIONIb30BAaHUSL  JKHUBOT-
HBIX MOJYET MOBBICUTH 3()(PEKTUBHOCTH MPOU3-
BOJICTBA MPOJYKIUHU )KMBOTHOBOJICTBA. JTO CBSI-
3aHO C YMEHBIIIEHUEM CTOMMOCTH BBIPAIIIMBAHUS
MOJIOHSIKA ¥ (H)OPMUPOBAHUS OCHOBHOTO CTaJa.
Kpome Toro, yBenuueHue cpoka 3KCILTyaTaluu
YKUBOTHBIX MTO3BOJISIET OCYLIECTBISATh PACIIUPEH-
HOE BOCHPOMU3BOJCTBO CTaJa, YTO AAET BO3ZMOX-
HOCTb IIPOBOAUTH CEJIEKIIMOHHO-IIJIEMEHHYIO pa-
00Ty Ha BBICOKOM YPOBHE, a TaK)Ke CIIOCOOCTBY-
€T YBEJIMYEHHUIO MPOU3BOACTBA MPOAYKIIUH.

st Toro 4ToOBl YBENUYUTH MPOU3BOACTBO
MOJIOKA, HEKOTOpPbIE  CEJIbCKOXO31CTBEHHBIE
KOMITAHUM TPHUOETraloT K «UCKYCCTBEHHOMY»
MPOJUICHUIO CEPBUC-TIEPHOIA, YTO CIIOCOOCTBY-
eT 6osiee IUTETHHON JTAKTAIlUU KUBOTHBIX, TI0-
CKOJIbKY TPOIJICHHE MEepUoja MEXAy OTEnamMu
YBEJIMYUBAET KOJIMYECTBO JOWHBIX THEH, a cie-
JIOBAaTeIbHO, U YI0M 32 3aKOHYEHHYIO JTaKTaLHUIO.
Ho mnoxu3HeHHas NMpOAYKTUBHOCTH >KUBOTHBIX
C YBEJIMYEHHBIM CEpPBUC-TIEPUOJIOM, KaK CBHJIE-
TEJIBCTBYIOT PE3YJIbTaThl psiia KCCICTOBAHHIA
[7-9], Oyner meHble, yeM y ocolell ¢ omnTu-
MaJIbHOM MPOJOJIKUTEIBHOCTBIO CEPBUC-TIEPH-
ona. CornacHo umerouuMmcs ganHbM [10, 117,
YUIMHEHUE CEPBUC-TIEPUO/A OKA3bIBAET HEOJHO-
3HAYHOE BJIMSHUE HAa YPOBEHb MOJIOYHOM MpPO-
OyKTUBHOCTU KOpoB. IIpu cepsuc-nepuone 90—
110 nHeilt Oblna BHISBICHA BhIpAKEHHAS TEHIICH-
[[Ms1 K TOBBINIEHUIO yaos 3a 305 nHel makramnuu,
JalbHEHIINI €ro pocCT, M0 MHEHHMIO aBTOPOB,
Herenecoodpa3eH, Tak Kak MPH 3TOM yBEIUYH-
BAETCSI MEXOTEIbHBIM MEPUOA, YTO BEHET K He-

JIOTIONIy4YEHNI0 MosIofiHsAKa. O CBsA3M cepBHUC-TIE-
prozaa ¢ IPOAOJIKUTEIIBHOCTBIO X035IMCTBEHHOTO
HCIOJB30BaHUs KOPOB U UX NPOAYKTUBHOCTBIO
CBHUJICTENBCTBYIOT PE3YJIBTATHl  MCCIEAOBAHUN
psna yuensix [12-14].

JLJL. Tlerpyxuna u C.JI. benouepuesa [15]
YKa3bIBAIOT, 4YTO OJJHUM U3 (PAKTOPOB, BIUSIONIUX
Ha IIPOJYKTUBHOE JOJIOJIETUE KOPOB, SIBISAETCS
BO3pacT mepBoro oréna. Ilo MHEHUIO aBTOpOB,
KaK paHHUE, TaK U MO3HUE OTEJIbl OTPULIATENb-
HO CKa3bIBalOTCS HAa 3((HEKTUBHOCTH BEACHUS
MOJIOYHOT'O CKOTOBOJICTBA.

Ilenb nccnenoBanuii — U3y4eHUe CBA3U BOC-
MIPOU3BOJUTENIBHBIX KAYECTB C IMPOJOJIKUTENb-
HOCTBIO XO3SIMICTBEHHOI'O HMCIOJIb30BAaHUS U I10-
YKA3HEHHOU MPOJAYKTUBHOCTBIO KOPOB.

st nocTrKeHUs TOCTaBIEHHOM el He00-
XOJIUMO OBLIIO PEIIUTH CIEAYIOIINE 3aJauu:

— NPOAHATU3UPOBATh MPOJIOJIKUTEILHOCTh
xo3siicTBeHHOr0 wHcnonb3oBanus (I1XU), ypo-
BEHb MOJIOYHOM IMPOAYKTUBHOCTH U BOCIIPOU3-
BOJUTEJIbHBIE KAUECTBA KOPOB;

— WU3YYUTh BIUSHUE BOCHPOU3BOIUTEIBHBIX
CNOCOOHOCTEN Ha MPONOIKUTEIBHOCTD XO3sIiH-
CTBEHHOT'O MCIIOJIb30BAaHMS KOPOB U MX IMOXKHU3-
HEHHYIO ITPOYKTUBHOCTb.

OBBEKTBI U METO/bI
NCCIIEAOBAHUH

HccnenoBanust ObLIM TpOBEZeHBI Ha 0aze
3A0 II3 «CemeHoBckuii» Pecnyonuku Mapuii
On.

OOBEKTOM HCCIIEOBAaHUM IOCITYXUJIU BBI-
OBIBIIME M3 CTaja TOJIITHUHU3UPOBAHHbBIE KOPO-
BbI YEpHO-TIeCTPOoil moposibl (n=178). Marepuan
JUTS UCCIIEIOBAHNN — KapTOYKH MJIEMEHHBIX KO-
poB (popma 2—Mon).
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[ns ompenesneHus: MOKU3HEHHOW MPOAYK-
TUBHOCTH ObLIa TpOaHAJU3UPOBAHA MOJIOYHAS
MIPOIYKTUBHOCTH KOPOB (YIOH M KOJIMYECTBO MO-
JIOYHOTO JKHMpa) 32 KAKIYIO MOJIHYIO JIAKTAIIHIO,
nepBbie 305 nHEN M 3a BCe BpeMsl XO34MCTBEH-
HOTO UCIOJb30BaHuA. bbIT paccunTaH ynoiu
Ha | eHb makTanuu U Ha | 1eHb NPOIOIKUTEb-
HOCTH XO3MCTBEHHOTO MCIIOJIb30BaHMUSI.

BocnpousBoaurenbHble KauecTBa KOPOB H3-
y4yaiau Mo MPOJOJLKUTEIBHOCTH MEKOTEIBHOTO
Y CEpBUC-TIEPUO/IA, BO3PACTY MEPBOTO OTEIA.

[TonydyeHHble pe3ynbTarbl HCCIEIOBAHUN
OBLTH CTaTUCTUYECKH 00pabOTaHBI IO METOIUKE
H.A. ITnoxuHckoro.

PE3YJIBTATHI HCCJEJTOBAHUM
N UX OBCYXIEHUE

Kak cBHIETENBCTBYIOT JaHHBIC JIMTEPATY-
poI [7-9], 6oab10€ BiusHUE Ha 3PHEKTUBHOCTH
MIPOM3BOJICTBA MOJIOKAa OKAa3bIBACT IPOIOIKH-
TEJILHOCTh HMCIIOJIB30BaHUS KOPOB B CTaje, T. €.
UX MPOAYKTUBHOE JOJITOJIETHE.

HccnenoBanus mokas3aiu, 4YTO IMPOIOJDKHU-
TENHHOCTDL XO3SHCTBEHHOIO HMCIIONL30BAHUS HC-
CJIEyeMOTO MOT0JIOBbsl HAXOMJIAaCh B Mpeaenax
ot 1005 no 3693 nHell U B CpeIHEM COCTaBU-
na 1864 nus. [loXKU3HEHHBIH yI0W BBIOBIBITNX
KOpoB ObLT paBeH 20746 Kr, a TO)KU3HEHHOE KO-
JIMYECTBO MOJIOYHOTO )kupa — 735,4 xr. Ha 1 nenn
XO031CTBEHHOTO HCIOIb30BaHUS ObLIO MOTyYe-
HO 10,2 KT MOJIOKa, a HAa 1 JIeHb JIaKTaluK| 3TOT
MoKa3aTesb ObLI 3HAYMTEIBHO BhIle — 20,8 KT

N3MEeHYMBOCTL HM3ydaeMbIX ITOKaszaresen
BapbUMpOBaJIa B IIMPOKOM JAHamna3oHe — oT 8,8

1o 51,3%. Camblii BbICOKMI KO3(PUIIMEHT Ba-
prabebHOCTH HAOMIONAJCS 0 TOXKU3HECHHOMY
Y1010, HU3KHUI — IO Y00 Ha | JIeHb JaKkTaluu
(tabm. 1).

O} PexTUBHOCTh TPOU3BOICTBA MOJIOUHBIX
MPOAYKTOB HANpsIMyl0 3aBHCUT OT WHTEHCHUB-
HOCTH Pa3MHOKEHUSI CeJIbCKOXO3SIICTBEHHBIX
KUBOTHBIX.  Hapymenwe  penpogyKTUBHBIX
(GYHKIHHM y MOJIOYHOTO CKOTa HE TOJBKO BIIMSIET
Ha UHTEHCUBHOCTb UX MCMOJIb30BAHUS, HO U CO-
KpaIlaeT CpoK MPOAYKTUBHOIO JIOJITOJIETHUS.

[Tpu uccrienoBanuu penpoayKTUBHBIX (PYHK-
IUH y HCCIEyeMOro MOTrOoJIOBbS KOPOB ObUIH
BBISIBJICHBI CJIEYIOIIME TOKa3aTeau: BO3pacT
nepBoro oréna — 28,5 Mecsia, CEpBUC-MEPUOT —
120 nueii, mexxoTenbHbIN iepuoa — 401 neHb.

[TponomKUTENBHOCTS CepBUC-TIEPHUOIa OKa-
3bIBAET 3HAYUTEJIbHOE BIMSHHE HAa MOJOYHYIO
MPOAYKTUBHOCTh M BBIXOJ TelAT. YeM Kopoue
CEPBUC-TIEPHOA U, CIIEOBATEIbHO, MEKOTEb-
HBIW MEPUO, TEM BBILIE YI0H HA KaXIbIA JI€Hb
KU3HU KOPOBBI M BBIXOA mpuriona. OmHaxo,
10 MHEHHIO psiia aBTOpoB [6, 12], ecnu cepBuc-
MepHO/l KOPOTKUH, YIOU 10 MecslaM JaKTaluu
CHIDKAIOTCSL ObICTpee, 4YeM IpH ONTUMAaJbHBIX
3HaYeHMUSX JToro mnokasarens. Kpome Toro,
B uteparype [14] umeroTcs 1aHHBIE O TOM, YTO
C YAJIMHEHUEM CEepBHUC-TIEPHOA YBEIUUHBACTCS
u ynoi 3a 305 mueit makrtanuu [13]. DT0 00Y-
CIIOBJICHO BIIMSIHUEM CTEJIbHOCTH Ha JaKTalu-
OHHYIO J€SITeIbHOCTh KOPOB.

B cBsi31 ¢ 3TM ObUT IPOBE/ICH aHAINU3 YPOBHS
MO’KU3HEHHOM MPOTYKTUBHOCTH KOPOB B 3aBUCH-
MOCTH OT MPOAOKUTEIBHOCTH CEPBUC-TIEPUOJIA.

Tabnuya 1

XapaKTepuCTHKA BBIOLIBIINX KOPOB 0 MPOIYKTHBHOCTH U NMPOAOKUTEILHOCTH X035IiCTBEHHOTO
ucnoJib3oBanusi (n =178)
Characteristics of retiring cows by productivity and duration of economic use (n =178)

ITokaszarenu lim X4S% Cv,%
HpOI[OJ'DKI/ITeJ'ILHOCTIi XO35HCTBEHHOTO 1005-3693 1864,0437.4 26.7
HCIIOIL30BaHMUS, JHEH
[ToXU3HEHHBIH Y10, KT 5028-53652 1864,0+37,4 26,7
TToXKM3HEHHOE KOJIMYECTBO MOJIOYHOTO 5028-53652 20746,0+794.6 513
KHPA, KT
CpenHecyTOYHbIH yi0ii Ha 1 1eHb 191,1-861.2 735.4428.0 51,0
JIAKTaI|u, KT
Vnoii Ha 1 1eHb X031 CTBEHHOTO 45165 10.20+0,23 303
HCITOJIE30BAHUS, KT
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B pesynbrare uncciaenoBaHuil ObLIO ycTaHOBIIE-
HO, 4TO Hanbomnee anuTensHoe BpeMs —1903 nHs
B CTaJi€ HCIIOJIb30BAJIMCh KOPOBBI CO CpeaHEH
MPOIOKUTEILHOCTBIO CepBUC-TIEpHoga — 91—
120 mueit. OT 3TOW TPyNHIBl KUBOTHBIX ObLiIa
MOJTy4YeHa HanOOJIbINas TIOXKU3HEHHASI MOJIOYHAS
NpoayKTUBHOCTBH — 21909 kr. [lanbHeilee cHU-
YKEHHME WM YBEJIMYEHHUE CPEIHETO CEPBUC-TIEPU-
0Jla COIPOBOXKJAJIOCHh COKpallleHHeM Iepuosa
XO34MCTBEHHOTO WCIOIB30BAaHUS M CHUKCHHEM
MIO’KM3HEHHON IPOAYKTUBHOCTH KOpoB. IIpu
CJIMIIIKOM YJUTMHEHHOM cepBuc-tiepuoae (6o-
nee 120 nHel) mpOUCXOANIIO COKpaIleHUE Ipo-
JTYKTUBHOTO JOJNTOJIeTUsI KOopoB 10 1875 nneit
U CHWKEHHUE MOKU3HEHHOTO ynosi 10 20562 xr.
Paznuna mexay MakcuMaiabHbIMU U MUHUMAb-
HbIMH (TIpu cepBuc-Tieproae Menee 30 1HEH)
MOKa3aTeNIMU  XO3SIIICTBEHHOTO ~ HCIOJb30Ba-
HUS, TMOKU3HEHHOI'O YOS M MOJIOYHOIO JKUpa
Obl1a JOCTOBEPHOM M COCTaBUIJIa COOTBETCTBEH-
Ho: 838 nmmeit (P<0,001), 16839 xr (P<0,001)
u 598,8 xr (P<0,001).

C yBenuMuYeHHEM CEpBUC-TIEpUOAA  YAOU
3a 305 nHel JakTalMM y KOPOB IIOBBIIIAETCA
¢ 5070 no 6449 xr momnoka (ta6xa. 2). IIpu sTom
ClelyeT OTMETHTb, 4YTO CEpPBUC-TIEPUOI Me-
Hee 30 gHel ObUT BBISBIICH TOJIBKO Y MIEPBOTEIOK.

[Ipu aHanm3e NpOLyKTUBHOCTH KOPOB B pac-
yete Ha 1 J€Hb XO35AWCTBEHHOIO HCIIOJIb30Ba-
HUS ¥ Ha | IeHb JIaKTaluu ObLIO BBISBICHO, YTO

Y0 OBLIH BBIIIE Y 0COOEH C MPOIOIKUTEIEHO-
cThI0 cepBuc-nepuoaa ot 60 mo 120 nueit — 11,9
u?2l,7 xr.

N3MEeHYnBOCTh H3y4aeMbIX PU3HAKOB CHITb-
HO BapbHpoOBaJa: MO MOXHU3HEHHOMY VA0 —
ot 0,6 10 65,4%, MO NOKU3HEHHOMY KOJTUYECTBY
MosouHoro xkupa — ot 0,4 no 64,9, no npono:n-
JKUTEJIbHOCTH HCIOJIb30BaHUS KOpOB — OT 4,6
1o 34,4%.

W3BecTHO, YTO YpEe3MEpPHO JIIUTEIbHBIH
CEpBUC-TIEPUOJ] MPUBOIUT K YBEIUYCHHUIO MPO-
MEXyTKa BpPEMEHH MEXAy OoTelaMu. B cBs3m
C 3TUM B 33/1a4M HCCIIEOBAaHUIN BXOIUJIO U3yYe-
HUE BIMSHUS TPOJODKUTEIBHOCTH MEXOTEIb-
HOTO TMepHoAa Ha MPOAYKTUBHOE MIOJNTOJIETHE
KOPOB ¥ MPONOJKUTEIBHOCTh HCIIOIb30BAHHUS
JKHBOTHBIX B X03sHCTBE (TabI. 3).

Kak cBHIETenbCTBYIOT pe3ylbTaThl HCCIe-
JIOBaHWIA, TOKU3HEHHAS MPOyKTUBHOCTh KOPOB
B 3A0 I13 «CeMeHOBCKHA» OBBIIIAETCS IO MEPE
YBEIMUYEHUSI TPOJOJDKUTEIILHOCTH MEXKOTEIb-
Horo nepuona ¢ 11 mo 13 mecaueB or 14939
10 26582 xr. Pa3zuuna mexay rpynmnamu Oblia
nocTtoBepHO U coctaBuia 11643 kr (P<0,001).
[Toku3HeHHass MPOAYKTUBHOCTh  YKUBOTHBIX
¢ Oosee ATUTENBHBIM MEPUOAOM MEXIY OTeja-
Mmu (14 mecsiteB u 6omnee) Opi1a Ha 3602 KT HUXKE
[0 CPABHEHUIO C OCOOSIMH C MEKOTEJIbHBIM Tie-
pHOOM, paBHBIM 13 Mecsmam.

Tabnuya 2

IponyKTHBHO-X0351iiCTBEHHbIE MOKA3aTeJIH KOPOB B 3aBUCHMOCTH OT NMPOI0JLKUTEIbHOCTH
cepBuc-niepuoaa (X+SX)
Productivity and economic parameters of cows depending on the length of open days

[pomomku- IMou3HEHHas MPOAYKTHBHOCTh Cpennuit .
N Vnoii Ha .
TENbHOCTh KOJIMte- yzoi 3a Vnoii na 1
I[IXH, o . 1 neun
cepBuC n . . CTBO MO- . e Cv,% 305nueit XU kr | ZCHP TaK-
nepuoza, YHOH, KT Cv.% | unoro Cv, % JIaKTaLKH, ’ TaLMH, KT
e XKUpa, KT KT
5070,0+ 192,24 1065,0+ 5070,0= | 4,80+ 19,90+
Ao 30 > 16,2 0.6 0,4 0.4 28,1 4.6 16,2 0,12 1,01
20591,0+ 773,3+ 1871,0+ 5473,0+ 11,00+ 20,70+
30-60 16 3366,5 65.4 125,4 64.9 161,1 344 104,5 0,91 0,25
20536,0+ 756,7+ 1733,0+ 6234,0+ 11,90+ 21,60+
61-90 4l 1136,9 35.4 40,8 345 63,9 236 77,8 0,43 0,24
21909,0+ 793,0+ 1903,0+ 6296,0+ 11,50+ 21,50+
91-120 42 7526,9 477 60,4 48,9 79,2 26,6 88,5 0,51 0,27
20562,0%%* 791,5% 1875,0+ 6449.0+ | 11,00+ | 20,00+
boree 120 174 7, 15787 | 337 439 54,9 60,8 281 61,6 0,36 0,28
#5%p<0,001.
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Tabnuya 3

HpO}IyKTI/lBHO-XOSHﬁCTBeHHLIe moKa3aTre/id KOPoB B 3ABUCHMOCTH OT MPOAOIKUTECIIbHOCTH
cepBHuc-nepuoaa (X+SX)
Productive and economic characteristics of cows depending on the duration of inter calving period

HpO,HOH)KI/I- [loxxn3uennas NPOAYKTUBHOCTH YZ[OI\/’I HaA o
TEIBHOCTh 1 nenn Yot a 1
n KOJIMIECTBO IIXU, nueit | Cv,% A JIeHb JIaKTa-
MEXXOTCJILHOIO YOI, KT Cv, % | wmomognoTO Cv, % 1IXH, kr LM, KT
nepuoza, Mec JKHpa, KT ’
11 u menee 30 [ 14939+1218 | 68,2 548,4+44,9 68,5 717,0+56,4 65,8 8,6+0,4 20,5+0,2
12 41| 25707+1553 | 33,6 936,1+56,2 334 1184,0+67,3 31,7 11,9+0,9 21,7+0,4
26582%** 937,0%**+ 1258,0%**+
13 33 064 37,2 701 35,9 £9.1 34,1 11,840,5 20,9+0,4
14 u 6onee 74 | 22980+1103 | 34,9 | 77754377 354 1135,0454,4 | 34,9 11,1403 20,4403
**4%P<(0,001.
Haubonbsiee KOJIMYECCTBO MOJIOYHOT'O JI0M MCHEC roga 1o MJJIUTCIbHOCTHU XO3SIMCTBEH-

xupa — 937 Kr ObLIO MOITYYEHO TAKXKE OT IPYIIIIbI
KOpPOB C MEXOTEJIbHBIM NepuosoM 13 Mecsies.
OHM [OCTOBEPHO MNPEBOCXOAWIN IO JAHHOMY
MOKa3aTest0 0co0eil ¢ JUINTENbHOCTBIO NTEpHoAa
MEXJly OTeJIaMHU B cpeiHeM 11 mecsneB u MeHee
Ha 388,6 xr (P<0,001). [TomyueHuto BBICOKOTO
YPOBHS NOKU3HEHHON NPONYKTUBHOCTH Y KH-
BOTHBIX C MEXOTEJIbHBIM MepuoaoM 13 Mecsien
CHOCOOCTBOBAJIO MAaKCHMMaJbHOE CpPEAM HCClie-
JyeMBbIX TPYII MPOAYKTUBHOE JOJIrOJIETHE, KO-
Topoe coctaBwiio 1258 nueil. OHM 1OCTOBEPHO
IPEBOCXOAUIN KOPOB C MEKOTEJIbHBIM IE€PHO-

HoOTOo Mcnojb3oBanus Ha 541 nenb (P<0,001).

Camble BbicOokue ymou Ha 1 nenp [IXU
¥ Ha | JeHp NaKkTaluuyd HaOMIOAANUCh y 0co0ei
C TIPOIODKUTEIIBHOCTBIO MEKOTEIHHOTO TEPHO-
na 12 mecsmes — 11,9 u 21,7 k.

N3MEeHYMBOCTh M3y4aeMbIX PU3HAKOB B 3a-
BUCHUMOCTH OT MPOJOJIKUTEILHOCTH MEXKOTEIb-
HOTO TIEPHO/Ia BApbUPOBAJIA: M0 TOKU3HEHHOMY
yaoto — ot 33,6 mo 68,2%, 1Mo MoXU3HECHHOMY
KOJIMYECTBY MOJIOUHOTO *upa — oT 33,4 1o 68,5,
10 TTPOAOKUTEIIBHOCTH UCTIOB30BaHMSI KOPOB —
ot 31,7 no 65,8%. B To ke Bpems HaubombIiee
pa3HOOOpa3ue Mo BCEM U3y4aeMbIM MOKa3aTEIsIM

Tabnuya 4

HpOI[yKTI/lBHO-X03HﬁCTBeHHLIC MmoKa3aTe/id KOPoOB B 3AaBUCHUMOCTH OT BO3pacTa nepBoro orejaa
Productive and economic indicators of cows depending on the age of first calving

Bo3pacT I1epBoro oTena, Mec
Iloxazarenu 10 24 (n=5) 24-25,9 (n=28) 26-27,9 (n=50) 28-29.9 (n=35) 30 u 6onee (n=59)

X+SX | Cv,% | X#SX [Cv,% | X£SXx |[Cv,% | X#Sx | Cv,% | X+SX | Cv, %
[IponomkuT-
eIBHOCTD XO-

+ +

3CTBEHHOTO 137277?8i 43,1 1219’(; 234 | 1844+64,5 | 24,7 | 1894+79,5 | 24,8 16979,35 26,0
HCTIONB30BAHHS,
THEH
INoXU3HEHHBIH 21631+ 13324+ 22132+ 21934 21876+
yAOM, KT 6174,6 638 1348,7 33,6 1281,3 40,9 +1876,6 30,6 1473,7 SL7
Tloxxu3uenHoOE

744,5+ 465,7+ 786,9 7879 779,8+
KOJIMYECTBO MO- 2018 60,6 46,1 52,4 440 39,7 675 50,0 53.1 52,3
JIOYHOTO JKHpA
Cpenunii yaoi 5965,8+ 62922+ 6385,7+ 6179,2 6189,5+
3a JIAKTAIHIO, KT 120,9 45 138.,6 1,7 72,4 8,0 +118,5 1.3 63,4 79
yaoiima lnewt | 109,15 | 246 | 88405 | 31,5 | 11,5205 | 283 | 115:05 | 283 | 91204 | 315
TIXU, kr
ymoitma Laemn | 16505 |55 | 217406 | 143 | 205:02 | 85 | 21004 | 102 | 208x02 | 7.1
JTAKTAINHN, KT
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HaOJIIOIATIOCh B TPYIINE KOPOB C MPOIOJKUTEITb-
HOCTBIO MEXOTEJILHOTO MEPUOo/Ia MEHEe To/1a.

Mexnay mnokazareiasiMd BOCIPOU3BOIUTEIb-
HOM CHOCOOHOCTH KOPOB (CEepBUC-TIEPUOJ, Me-
YKOTEJIbHBIN MEePUO) U MPOTyKTUBHBIM JIOJTOJIe-
THEM, TIOKU3HEHHOW IMPOTyKTHBHOCTHIO KOPOB
YCTAHOBJICHA Majas OTpHUIlaTeIbHAs KOppemsi-
THUBHAs CBs3b (1=-0,2).

B memom Bo3pacT nepBoro oréna He okazai
CYILIECTBEHHOTO BJIHUSHUSA Ha MPOJOJIKUTEIb-
HOCTb XO3SIICTBEHHOTO HMCIOJB30BAHUS KOPOB.
Jlyymmmu 1o 3TOMYy HpPHU3HAKYy CpeAu KOpOB
ObLTH 0COOM, BO3pPACT TMEPBOTO OTEa KOTOPHIX
coctaBua 30 mecsanes u Oonee — 1993,2 nus.
OpnHako HauOONBUIYIO MOXU3HEHHYIO MPOIYK-
TUBHOCTbH MOKA3aJl >KUBOTHBIE, BO3PACT MEPBO-
ro oTejla KOTOPBIX COCTaBisil 2627, 9 mecs-
na. I[IoKW3HEHHBIM YyNOW JKMUBOTHBIX JOCTHUT
22132,5 Kr, BBIXOJ MOJOYHOTO kHupa — 786,9 Kr.
VY 3TuxX KOpoB ObLT OOHApPY)KEH CaMbIi BBICO-
Kui ynoil B cpennem 305 nHeWl JakTauuu —
6385,7 kr 1 ynou Ha | Je€Hb X035 UCTBEHHOIO UC-
nonk3oBanus — 11,5 kr (tadm. 4).

BapuabenbHOCTh W3y4aeMBIX TPHU3HAKOB
B 3aBHCHMOCTH OT BO3pacTa MEPBOrO OTeNa KO-
POB Konebasach: MO MOKU3HEHHOMY YIIOK MO-
joka — 40,9,4-63,8%, 110 NMO>XU3HEHHOMY KOJIU-
YeCTBY MOJIOYHOTO *)upa — 39,7-60,6, mo npo-
JIOJKUTEIBHOCTH UCTIOJIb30BAaHUS KOPOB — 23,4—
43,1, mo ynoto 3a 305 nueit — 4,5-11,7, no ynoro
monoka Ha 1 genp [TXU — 8,8-31,5% , mo ynoro
Ha 1 peHsp jakrauuu — 5,5-14,7%.

B pesynbrare uccienoBaHuil Mex Iy Bo3pac-
TOM IIEPBOTO OTEJIa U MPOJYKTUBHBIM JOJTOJIE-
THEM KOpOB BBISIBJIEHA Majas MOJOKHUTEIbHAas
KoppensTuBHas cBs3b (1=0,14), ¢ MOXU3HEHHOM
MPOAYKTUBHOCTBIO CBSI3b TaKKe ObLIa MOJIOKH-
tenbHOH (1=0,15).

BbIBO/IbI

1. BeisiBIeHO, YTO BOCHPOU3BOAUTEIILHBIC
Ka4ecTBa KOPOB OKa3bIBAIOT BIIMSIHUE Ha TMPO-
JIOJDKATENBHOCTE XO3SHMCTBEHHOIO HCIOJIB30Ba-
HUs KopoB. Tak, 6ojee MpoIoIKUTETLHOE BPEMsI
B XO35HCTBE MCIOJb30BUIMCH 0COOU C TIPOIOJI-
JKUTEJIBHOCThIO cepBuc-tiepuona 91-120 anei
(1903 gust), mexoTenbHOTO — 13 MecsIeB.

2. [loxxku3HeHHass TPOAYKTHBHOCTh KOPOB
Oosee BBICOKOW ObUTA y KOPOB C TMPOIOIKH-
TENbHOCTBIO cepBuc-nepuoga 91-120 nuen
(ymoit — 2121909 xr, monounslii sxup — 793 xr),
MEXOTEIBHOTO Tepuoaa — 13 mecsien (yaoit —
26582 kr, MOJIOYHBIN kUp — 937 Kr).

3. B nemnom Bo3pacT mepBoro oTéna He OKa-
3aJ1 3aMETHOTO BIMSHUS Ha MPOJOJDKUTEIh-
HOCTb XO3SUCTBEHHOTO HCIIOJIb30BAHUS KOPOB.
Jlyymumu 110 3TOMYy TpH3HAKy cpeau KOpOB
ObLTM 0COOM, BO3pACT MEPBOTO OTEIA KOTOPHIX
o1 30 Mecs1eB u 6onee — 1993,2 nus. OnHako
MaKCUMAaJIbHYIO MOXKU3HEHHYIO MPOTyKTUBHOCTh
MOKa3aJI¥ ’KUBOTHBIE, BO3PACT MEPBOTO OTEINA KO-
TOpBIX cocTaBui 26—27,9 mecsaua.
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NPUMEHEHUE MYPABbMHON KUCJIOTHI JJIA JEUEHUSA BAPPOATO3A ITYEJI
ITPU BEAEHUU OPTAHUYECKOI'O ’)KUBOTHOBOACTBA

B.A. UyuyHoOB, KaHAHaT OMOJIOTHYSCKUX HAYK, JOICHT
E.b. Pag3ueBckmii, KaHIUIAT CCIbCKOXO3IMCTBEHHBIX Kniouegvie cnoea: opraHmdye-

B, Konodncit HayK, JOHCHT 3 CKO€ JKHBOTHOBOACTBO, IM4e-
b. ROHOOJICH, KaHAUJIAT CCIIbCKOXO3MCTBCHHBIX Ja MeJ0HOCHAs, KJell Bappoa

HayK, JOLIEHT
Y6 A0 SlkoOconn, MypaBbHHASsI KHC-

Bouarorpaackuii rocyrapcTBeHHbIIl arpapHbIi J0Ta, JieueHne, NpopuIaKTHKA,
yHuBepcureT, Bosrorpan, Poccusi MPOIYKTHBHOCTD
E-mail: chuchunov.78@mail.ru

Pedepar. Llenvio uccnedosanuii agunace oyenka Ipghpekmusnocmu npumeHeHus MypagbuHou
KUC/I0Mbl 6 Kauecmee npomueonapasumapHozo npenapama, 6030eiicmeyou|ezo Ha Kieuwia eappod,
U onpedenenue 603MONCHOCIU €€ UCNONb306AHUA NPU 6e0EHUU OP2AHUYECKO20 NYEN0800CHEd.
Hccneoosanun ovliu npoeedensvt Ha Kouegvlx nacexkax 2. Boncoepaoa (nacexa 1), Onvxoeckozco
(naceka 2) u /lyboeckozo (naceka 3) paiionoe Bonzozpaockoii oonacmu. Ilocne 2naenozo e3amka
(Koney uionsa, Hauano agzycma) neped HAYaAIOM NOOZOMOEKU NUYETUHBIX CeMell K 3UMO6Ke npu
COKpauwjeHuu 2He3oa cqhopmuposansvt Memooom nap-aHdaio208 No 5 OnvIMHBIX U KOHMPOTbHBIX
cemeil Ha Kaxcooul u3 nacek. B onvimnuix zpynnax 08ykpamno ¢ unmepeaniom ¢ 0e Heoeau ovliu
npo6edenbvl NPOMUBONAPAZUMAPHBIE MEPORPUAMUA C RPUMEHeHuem 2ens, codepicauiezo 85%
mypasvunoil kucnomol. I'env naxoouncsa ¢ nakemukax maccoii 30 2 u u3 pacuema 1 nakemuk
Ha cemMblo €20 pacKaaovleanu noeepx pamoK noo xoacmuk. B xooe skcnepumenma ycmanoeneno,
umo JneuedHble MEPONPUAMUA, NPOBOOUMbBIE 8 ONBIMHBIX ZPYNRAX, OANU RONOHCUMETbHBLIL
appexm. Ha écex nacexax é mex zpynnax, 20e ucnob306a1u Mypagbulyl0 KUC/10my, KOIUYeCcmeo
Kaewa cnusunocy na 14,3 — 28,2% u ne npesvtmano 3,8%, ¢ mo snce epema ¢ KOHmMPOIbHBIX
2pynnax Koauvecmeo Kiewya yeenuuunocy. Jleueouvie meponpuamus nONOHCUMENLHO
NOGNUATU HA 3UMOBKY Ruell, OMX00 nueil 8 ONLIMHBIX ZpynRnax He npeeviuian 8,3%, npu Imom
6 KOHMPOJIbHBIX CeMbAX OMX00 Obln ne nHuxce 18,8%, kpome mozo, na 06yx nacexkax noz2uono
N0 00HOIL cembe 6 KOHmMPObHbIX 2pynnax. Meooeas npoOyKmueHOCMy 6 KOHEUHOM UMO02e MAKIHce
Ovina eviuie 6 onvimuwlx cpynnax. B onvimnvix cpynnax meoa nonyueno ne menee 27,42 ke, a ¢
Konmponsuvix — 17,9 k2 ¢ cembu. Ypoeensv penmaodenvsnocmu 6 OnblIMHBIX CPYRNAX COCHIAGUIL
om 60,62 % na nacexe Ne3 0o 40,87 na naceke Ne2, ¢ mo épemsa Kak 6 KOHMPOAbHBIX CEMbAX
oannwlil nokazamesns He npeeviuian 24,47%.
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THE APPLICATION OF FORMIC ACID TO TREAT VARROAATOSIS
IN BEES IN ORGANIC ANIMAL HUSBANDRY

V.A. Chuchunov, PhD in Biological Sciences, Associate Professor
E.B. Radzievskiy, PhD in Agricultural Sciences, Associate Professor
T.V. Konobliy, Ph.D in Agricultural Sciences, Associate Professor

Volgograd State Agrarian University, Volgograd, Russia

Key words: organic farming, honey bee, varroa-Jacobsoni mite, formic acid, treatment, prevention,
productivity.

Abstract. The research aims to evaluate the effectiveness of formic acid as an antiparasitic agent
against the varroa mite. The research seeks to evaluate the effectiveness of the antiparasitic agent
against the varroa mite and to determine the possibility of using formic acid in organic apiculture.
The study was carried out in the nomadic apiaries of Volgograd (apiary 1), Olkhovsky (apiary 2)
and Dubovsky (apiary 3) districts of the Volgograd region. The nests were formed by the pairing
method with 5 experimental and control families in each apiary after the central beehive (end of July,
beginning of August) before the preparation of the bee families for wintering by shrinkage. The au-
thors carried out antiparasitic measures using a gel containing 85% formic acid in the experimental
groups twice with an interval of two weeks. The gel is contained in sachets of 30 grams each. The
authors placed formic acid over the frames under the canvas (at the rate of 1 sachet per bee colony).
The experimental results showed that the treatment measures in the experimental groups had a posi-
tive effect on all apiaries. In those groups where formic acid was used, the number of mites decreased
by 14.3-28.2% and did not exceed 3.8%. At the same time, in the control groups, the number of mites
increased. The treatment measures had a positive effect on the overwintering of the bees. Bee mortal-
ity in the autumn-winter-spring period in the experimental groups did not exceed 8.3%. In contrast,
in the control families, the wastage was no lower than 18.8%. Also, in two apiaries, one family each
died in the control groups. Honey productivity, in the end, was also higher in the experimental groups.
The experimental groups produced at least 27.42 kg of honey. The control groups had 17.9 kg of
honey per family. Profitability in the experimental groups ranged from 40.87 in Apiary 2 to 60.62%
in Apiary 3. This was less than 24.47 per cent in the control apiaries.

BnepBrie B nuTepaTypHBIX HCTOYHHKAX
JAHHBIE O TOM, YTO Ha TeJ€ MEIOHOCHOW mye-
bl OOHAPYKUBACTCS MAPa3UTUPYIOMIMKA KJIEI,
nosiBUIUCH B 1958 1., B pesynbrare obcnenosa-
HUS T4YeIT, pa3BOANMBIX Ha rore Kuras. Yike ciy-
cTs 6 JIET KJIEIl Bappoa CTAJI MOSABJISATHCA U B Ha-
el cTpaHe, mapa3suTUPYs Ha MEJOHOCHBIX IT4e-
nax, oburarommx B [Ipumopckom kpae. 3arem
Mapa3suT PacHpoOCTPAHWICS Ha TEPPUTOPHUIO
A3suu u EBporbl, a BHOCIEACTBUHA OXBATUII BECH
mup. BenenctBue miobanbHOro pacmpocrpaHe-
HUS ¥ JIOCTATOYHO BBICOKOTO yIepOa, HAaHOCH-
MOI0 BappoaTro3oM MYEIOBOIYECKON OTpaciH,
€ro HEeJb3sl CONMOCTABUTh HU C KAKUMH JIPYTUMHU
0OJIE3HsIMU, BCTPEUAIOMUMCS Y TYEN. YKe Ha-
yuHas ¢ 90-x rr. XX B. KaXAyH0 M3 Macek, Ko-
TOpBIE HAXOJWJIUCH Ha Tepputopun Poccuiickoit

®denepannu, MOXXHO ObUIO YCIOBHO MOJI03PEBATH
B TMOpa)XCHUH KJIEIIOM Bappoa B TOM WM MHOU
Mmepe [1-4].

O} PeKTUBHOCTH NPOTUBOBAPPOATO3HBIX ME-
pOTIpUSATUIT OCTaeTCsl OCTPOM MpoOIeMoit B mye-
noBozacTBe. C NpUHATHEM HAIIMOHAJIBHOTO CTaH-
naptal OCTP57022-2016.[1opsinoknipoBeeHus
TO0OpPOBOJILHOM CepPTU(UKAIMH OPTraHUIECKOTO
IIPOU3BOJICTBA, A Takke MeXrocyaapCTBEHHOTO
craugapra ['OCT 33980-2016. Ilponykuus op-
raHU4ecKkoro mnpowusBoicTea. [IpaBwia mpous-
BOJICTBA, EPEepabOTKH, MAPKUPOBKH U peannsa-
LMY ISl TOBBIIIEHHUS] KOHKYPEHTOCIIOCOOHOCTH
MeJla U IPYyTroM MYEI0BOIYECKON NPOAYKIUH HE-
00XOZMIMO COOTBETCTBOBAaTh TPEOOBAHUSM BEJIE-
HUSL OpPraHU4YECKOro KUBOTHOBOACTBA. [lepeuenn
JIEKaPCTBEHHBIX U MPOPUIAKTHUECKUX CPEICTB,
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KOTOpO€ MOTYT HCIIOJIb30BaThCsl NPU BEICHUU
MIPOU3BOACTBA, OTHOCSIIETOCS K OpraHH4eCcKo-
My, noctaroyHo orpanuueH. I'OCT 33980-2016
JIOTTYCKaeT HUCIOJIb30BaHUE MpPU IMPOU3BOICTBE
OpPraHNYECKOM MPOLYKIHNHA MYpPaBbUHOU KHCIIO-
ToI (E 236) B KauecTBe KOHCEpBaHTa IPU CUIOCO-
BaHUU KOPMOB, a TaKKe Kak BEIIECTBa, KOTOPOE
MO’KHO MTPUMEHSITh JJIs1 1€3UHPEKINN U OYHUCTKI
MOMEIEeHUI, 000pyIoBaHMs B >KMBOTHOBO/AYE-
CKOM OpraHMY€CKOM ITPOU3BOACTBE.

PanoMm wccrnenoBaHuii  yCTaHOBIIEHO, YTO
MIpUMEHsIeMble JIJISl JIEYEHUsI Bappoaro3a XUMHU-
YECKHE CPENICTBA MPEAyCMaTPUBAIOT 00paboOTKy
myesioceMeil BellecTBaMH XUMUYECKOW MPHUpo-
JIbl, KOTOpPbIE BO3ACUCTBYIOT Ha Mapas3uTa, Mpu-
BOIS K OCBINAHHUIO Kiewied aubo MX THOeH.
N3 xnaccuuecknx XMMUYECKUX METOAOB, KOTO-
pble MPUMEHSIOT B O0opb0e ¢ mapa3uTamu, Hau-
6omnee 2(HEKTUBHBIMU CUUTAIOTCS MPOBEICHHE
00paboToK ceMell mapaMu MypaBbUHOM, IaBe-
JIEBOW WJIM K€ MOJIOYHOM KHCJIOT, & KpOME TOTO
TUMOJIoM. Bo BpeMs mpHMeHeHUs JaHHBIX XU-
MUYECKUX BEIECTB MO/ UX BIUSHUE TOMNAal0T
TOJILKO T€ Mapa3uThl, KOTOPble B MOMEHT 00pa-
OO0TKM MPUCYTCTBOBAJIN HAa XUTHHOBOM IOKPOBE
muénsl MeIoHOCHOW. HeratuBHbIM (hakTOpOM
WCIIOJIb30BAaHUSl XMMUYECKUX MpPEenaparoB JUIs
JIeYeHUs] Bappoaro3a, Mo OMBITYy psla aBTOPOB,
SBJISIETCSL TO, YTO OHM YTHETAIOT PENpOTyKTHB-
HBIE OpTaHbl MYETUHBIX MaTOK [5-8].

Knent Bappoa SAxoOGconu, KoTopblil napasu-
TUPYET Ha XUTHHOBOM IIOKPOBE Tejla MEIOHOC-
HOM M4Yenbl WK K€ 3aKphITOr0 paciiiona, uc-
MOJIb3YET B KaUueCTBE MUIIHU IreMOIUMQy «X035u-
Hay, IPU ATOM 0cJIalIsIeT ero U, OTKPhIBasi BOPO-
Ta BTOPUYHOU MH(EKLINH, IeTaeT ero 6osee Boc-
MIPUUMUMBBIM K COIYTCTBYIOIIUM 3a00JI€BaHUSIM
[9, 10]. Kpome Toro, remonmuMda HaCEKOMBIX,
B OTJINYHUE OT KPOBU MIIEKOTIUTAIOIINX, HE UMEET
TPOMOOILIUTOB, U PAHEHOE HACEKOMOE, 1aXe €CIIN
KJIEII OCBhITIAJICs, clabeeT BCIEACTBUE €€ OTEPH.

Knemm, mnapasutupyromue Ha m4yenax,
HE MMEIOT OPTaHOB 3PEHHUS U B MOUCKE CBOUX
KEPTB UCHOJIBb3YIOT TEPMOPELETITOPHI, a TaKkKe
opranbl oOoHsiHMs. K Teny myensl oHU mpukpe-
IUISIIOTCSL TIOCPEICTBOM MPUCOCOK, HaXOSAIIMNX-
cs Ha Jankax mnapasuToB. [Ipumensiembie s
JIeYEHUs] BappoaTo3a KHCIOTbHI, BO3ICHCTBYS

Ha MPUCOCKHU Ha Jlanax napasura, IpensTCTBYIOT
MPUKPETJICHUIO KJIEla K XUTHHOBOMY ITOKPOBY
myesnbl. KpoMe Toro rcnonb3yemble XUMHUECKHE
CpEeICTBa HE MOTYT, B OTJIMYHE OT APYTUX JIeKap-
CTBCHHBIX IIPENapaToB, BBI3BIBATH NMPUBBIKAHKE
y nmapasura [11-13].

OcHOBHbBIE NPU3HAKHU, IO KOTOPHIM MOXKHO
JMarHOCTUPOBaTh JaHHOE 3a0ojieBaHUE B YyC-
JIOBUSIX TACEKH, — 3TO BBISIBIIEHUE BOKPYT Yibs
1 0COOEHHO B paifoHe jieTka muén ¢ nedexramu
pa3BuTHs (pyOIUMEHTApHBIC W HWCKPUBJICHHBIC
KpBUIbSl WIM UX OTCYTCTBHE), B OOJ€€ TAKEIOM
cily4ae Te4eHUs O0JIe3HU MOSBIISIIOTCS MUelbl 0e3
nanok. Ecnu mpousBoauth nmpodumakTuuecKuit
OCMOTp MY€J, TO B MOPAKEHHBIX CEMBAX MOYKHO
O00HapY>KUTh Y HEKOTOPBIX IT4eJI B pailoHe Oproll-
Ka WIK K€ IpyAu MOJOBO3PENbIX CaMOK Kiemna
mupuHor 1,8 MM m mmHoM 1,1 MM, Okpyrioit
(GOpMBbI, KOPUUHEBOTO I[BETA. 3apaKEHHOCTh Ce-
Mel mapa3suTaMu OINpeAeNseTcs CeIyIOINMU
CTENEHSIMH TMOpakeHUs: 1-s CTeNeHb — CUJIb-
Hasi 3aKJeléBaHHOCTh (MOpakeHUE KIIEHIaMH
cBoiie 21 %), 2-s1 cTeneHb — cpenHss 3akie-
meéBaHHOCTh (TIopaxkeHue ot 11 mo 20 %) u 3-s
CTeneHb — cJjabas 3akJenieBaHHOCTh (Iopa-
xkenne 10 10 %, T. e. m3 100 myen B3ATHIX IS
UCCJIEIOBAHUS, TOPAXEHHBIMU OKAa3bIBAIOTCS
ot 0 mo 10 muén) [12, 14]. Onnako, o HabIIOEC-
HUSIM MHOTHX aBTOPOB, YPOBEHb 3aKJICHIEBAHHO-
CTH CEMbH IT4eJl, KOTOPBIA HE MPEMNATCTBYET pa3-
BHUTHIO W TPOSBICHUIO MPOAYKTUBHBIX Ka4eCTB,
He npesbIaer 4 %.

HccnenoBanusMu psia aBTOPOB B 3TOM Ha-
MIPaBJIEHUU OTMEYAETCsI, UTO MPU YCIOBUHU JIaXkKe
TIIATEIPHO TIPOBEAEHHBIX JeueOHO-podrIaK-
TUYECKHUX MEPOIPUITHIA MOTHOCTHIO M30aBUTh-
Cs OT JaHHOTO TMapasuTa HE NPECTaBISIETCS
BO3MOKHBIM BCJIEZICTBHE OHOJIOTUYECKHUX OCO-
OeHHOCTEH Kilena U NepeKpECTHOTO 3apaKeHUs
OT JAPYTUX HACEKOMBIX B BpeMs COOPBI MBLIBIIBI
u Hekrapa [15, 7, 4]. [lopTomMy Bce mpoBoOIu-
MbI€ JIe4€0OHO-0310POBUTEIBHBIE MEPOMPUSITUS
MO3BOJISAIIOT TOJBKO HAa HEKOTOPOE BpPEMs COKpa-
TUTh YPOBEHb 3aKJICIIEBAHHOCTH MYEIUHBIX Ce-
Mel 710 TaK Ha3bIBAEMOI'0 yCIIOBHO-0€30M1acHOTO
YPOBHS.

[lensto wiccemOBaHU SABUIIACH OIICHKA A(-
(EeKTUBHOCTH TPHMEHEHUS MYpPaBbUHOW KHC-
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JIOTHI B Ka4eCTBE MPOTHBONAPA3UTAPHOTO IIpe-
mapata, BO3ICHCTBYIOIIETO Ha Kiema Bappoa,
¥ BOBMO)KHOCTH €€ UCTIOIH30BAHHS TP BEICHUH
OpPTaHUYECKOTO ITYEIOBOCTBA.

OBBEKTbBI U METO/bI
NCCIIEAOBAHUH

JI1s1 BBISIBJICHHSI BIIMSTHASI MyPaBbUHOW KHC-
JOTHl B KayecTBE Ipernapara, HCIOIb3yeMOro
MIpU JICYCHUH BappoaTo3a B OPraHUYCCKOM KH-
BOTHOBOJICTBE, OBLIIM MPOBEACHBI UCCIICTOBAHUS
Ha KOUYeBBIX mMacekax TI. Bonrorpana (maceka 1),
OnbxoBckoro (maceka 2) u JlyooBckoro (rmace-
ka 3) paiionoB Bonrorpazackoii obmactu. Ilocne
[JIaBHOTO B35TKa (KOHEII HIOJIS — Ha4yaJio aBrycTa)
Mepel Ha4aJioM TOATOTOBKH MYEIWHBIX CEeMEH
K 3UMOBKE TP COKpAIlleHUH THe31a Obltn chop-
MHPOBaHbI METOJIOM I1ap-aHaJIOrOB IO 5 OIBIT-
HBIX ¥ KOHTPOJIBLHBIX CEMEH Ha KaXK/I0H 13 Macek.
B onbITHBIX rpynmnax ABYKpaTHO C MHTEPBAJIOM
B JIBE HEJEIM TPOBEICHBI MPOTHBOMApa3UuTap-
HbIE MEPONPHUATHS C MPUMEHEHHUEM Tejsl, CO-
nepxkamero 85% MypaBbMHOM KHUCIOTHI. [enb
HaxoauJjcsa B maketukax maccoit 30 r. U3 pacue-
Ta | MaKkeTUK Ha CEMbIO MX PACKJIQJIbIBAIIU I10-
BEpPX PaMOK I10/1 XOJICTHK.

ITepen mpoBeaeHUEM HAITUX MCCICIOBAHUI
1 Yepe3 HeICIIO MOCIE TOBTOPHOTO MPUMEHEHHUS
npenapara u3 cemMeil, OTOOpaHHBIX O TPHHIIH-
Iy map - aHaJoroB, W3 IEHTpa THe3/la OTOupa-
JI TIPOOBI, COCTOSIIIINE U3 HECKOJIBKHUX JIECATKOB
JKUBBIX TYENI C IICJIBI0 ONPEICICHUS CTCICHH
3aKyenEBaHHOCTU. BBIOOPKY 3anuBanu pacTBo-
puTeneM, a 3aTeM, TOCJE TIIATEIBHOTO Iepe-

MENIMBAHUS U OTCTAauBaHUS, OTIEIISIIN MEPTBBIX
MYENT U MEPTBBIX KJIEIIEH, TPOU3BOINIIN KOJIUYE-
CTBEHHBIN MOJICYET TeX U JIPYTUX U ONpPeAesin
CTENEeHb 3aKJIEIEBAHHOCTH CEMEH.

Marematudeckyro 00pabOTKy pe3ysbTa-
TOB HCCJIEOBAaHUM MPOBOIMWIM IO METOAMKE
H.A. ITnoxuHckoro (Mamnasi BHIOOpKa).

PE3YJIBTATHI UCCJIEJJOBAHUI
N UX OBCYXKIEHUE

Pesynbrarel mpoBeIeHHBIX HAMU UCCIIEI0BA-
HUH TIpEICTaBJICHBI B Ta0M. 1.
OOcnenys maceku Mmocje IaBHOTO B3sTKa
Ha TIOpaKEHHWE WX KIEIIoM Bappoa SkoOCoHM
YCTaHOBUJIU, YTO HAMBBICHIUM KOJIMYECTBO KJle-
nia Op110 Ha maceke No 2 B KOHTPOJBHOM Ipym-
ne — 32,7%, a HauMeHbIIMM — Ha maceke Ne 1
¢ nokazareneM 20,4 % B KOHTPOJIBHOM rpyIiIie,
T. €. B COOTBETCTBHH CO IIKAJIOH OIICHKH IOpa-
JKEHHS KJICIIIOM BO BCEX ITYCIUHBIX CEMbSX OT-
Meyajach CHIIbHAs 3aKiemEéBaHHOCTh. OIeHKa
CTCIICHU 3aKJICIIEBAHHOCTH CEMEH MYeNl MOoCie
NPUMEHEHUS MYpPaBbUHOW KHCIOTHI TOKa3aja,
YTO B TE€X CEMbSX, B KOTOPBIX JIBYKPaTHO MpPH-
MEHSUI MYPaBbUHYIO KHUCIIOTY, Y1aJIOCh CHU3UTD
KoJIn4ecTBO Kiema Ha macekax Ne 1, 2, 3 Ha 14,3;
25,1 u 28,2% coorBercTBeHHO. [Ipu 3TOM ypoO-
BEHb 3aKJICIIEBAHHOCTH B 3TUX CEMbSIX COCTaBHUII
ot 2,5% na naceke Ne 3 1o 3,8% na maceke Nel.
B 10 ke BpeMs B KOHTPOJIbHBIX TPYIIAX MUeIH-
HBIX CeMEi HaOII0aI0Ch TEHACHITUS K POCTY KO-
nuyecTBa kieen. Tak, B cembe Nel yBenuuenue
coctaBuio 3,8% ¥ 3aKJIENEBAHHOCTH JOCTHUIIIA
24,2%, B cembe Ne2 — 6,8% (no ypoBHs 39,5%)
Tabnuya 1

CpaBHHTE/JIBHASI OL[EHKA 3aKJIENEBAHHOCTH ceMell PH UCNO/b30BAHNU MYPABbUHOMH KUCJIO0THI (N=5)
Comparative assessment of family ticking with formic acid (n=5)

o o6paboTku mpemaparoM ITocre 06paboTKH MpemapaTomMm
Homep KOJI-BO OCBI- i KOJI-BO OCBI- N
KOJI-BO ITYeI 3aKJenéBaH- KOJI-BO ITYEJ 3aKJenéBaH-
[TaceKu MaBLINXCS MaBLINXCS
B 1ipo0e . HOCTb, % B 1ipo0e N HOCTb, %
KJeen KJenien
| 85,40+4,33 18,80+2,05 21,9 95,60+3,06 3,60+0,40 38
91,00+1,24 18,60+0,55 20,4 93,60+0,94 23,20+0,74 242
) 83,60+3,46 24,00+1,92 28,8 85,80+3,77 3,20+0,20 3,7
97,80+1,07 31,80+0,48 32,7 98,40+0,79 38,80+0,49 39,5
3 91,20+4,63 27,80+1,36 30,7 95,20+4,59 2,40+0,24 2,5
92,20+0,57 25,20+0,38 27,3 91,60+1,19 29,80+0,32 32,5

pruettaHue. 3)1601) 1 JaJie€: B HUCIUTEJIC — ONbITHAsA rpyrira, B 3HAMEHATEJIC — KOHTPOJIbHAas.
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u B ceMbe Ne3 — 5,2% (no 32,5%). Takum obpa-
30M, MPUMEHEHUE MYPaBbUHOW KHCIIOTHI B Kade-
CTBE JIEKAPCTBEHHOI'0 CPEJICTBA MPU BappoaTose
JAéT 3aMETHBIN TTOJIOKUTEIbHBIN AP(DEKT.

[Tocne neyeHus B KOHIIE aBrycTa U CEHTAOpE
myes 3akapminBaiu B 3uMy 50%-M caxapHbIM
cuporioM 70 16 1 Ha cembro. B HOs0pe ObLIM
yIaJeHbl KpallHUE paMK{, HE 3aHAThIe Myesa-
MU, U THE3[I0 C 00eUX CTOPOH OBLIO CXKATO JHa-
dbparmamu, cBepxy, KpoMe XOJCTHKA, HUKAKOTO
yTEIJIEHUs] THe3/la He MPOU3BOAUIN. 3UMOBKA
M4esl OCYIIECTBISTIACh B JEPEBSHHBIX YIIbSIX
Janana-bnara Ha ynuie, Npu 3ToM KIyO muen
B CEMbsX pacrmojaraicsi Ha 6—8 JaJaHOBCKUX
pamkax. [lokazaTenu 3UMOBKM MYeN MpPEICTaB-
JIeHbI B TA0M. 2.

OnenuBasi TOKa3aTeNd TOATOTOBKH ITYel
K 3UMOBKE, OTMEYaly, 4TO B 3MMY Ha BCEX Ia-
ceKax myelbl chopMHUpPOBAIIU TOCTATOUHO XOPO-
M€ KITyObl, KOTOPbIE pa3MeNalnch Ha 6—8 pam-
Kax, IPU TOM, 9TO Ha rmaceke Ne3 ObIJI0 HECKOIIb-
KO cemel, 3aHuMaBImuX 9 pamok. Ilpu ouenke
pe3yabTaTOB 3MMOBKH HAaMH OTMEYallOCh, YTO
KOHTPOJIbHBIC CEMbH, B KOTOPBIX HE MPOU3BO-
JIWTA KaKue-JIM0O MPOTHBOBAppPOATO3HBIE 00pa-
0O0TKH, IEPE3UMOBAIIN TOPA30 XyKE TEX CeMeil,
B KOTOPBIX MPUMEHSJIACh B Ka4eCTBE MPOTHUBO-

BappOaTo3HOro CPEJCTBA MypaBbUHAs KUCIIOTA.
Konmu4ecTBO OCBITaBIIUXCSA YT B KOHTPOIIb-
HbIX Tpynmnax cocrtaBuio ot 18,8% Ha mace-
ke Ne3 no 22,3% na nacceke Nel. Kpome Toro,
Ha nacekax Ne 1 m 3 B KOHTPOJBHBIX Ipynmax
pou3o011Iia THOeh TI0 OTHON CeMbe U HalJro/a-
JIUCH CJIe/Ibl MACCOBOI0O MIOHOCA, BECEHHUI 00JIeT
myes OblT HEAPY>KHBIN U PaCTSHYT 10 BPEMEHHU.
B TOoXe BpeMs B OMBITHBIX TPYIIAx BCE CEMbH
0JIaromoNTyYHO MEPEKUITH SKCTPEMATIbHBIN 31UM-
HUU MepUOJI, MOTEPH MUYEJ COCTABUIN B CPEAHEM
ot 7,3 no 8,3% nHa macekax Ne 3 u 2 cOOTBeET-
CTBEHHO, B HEKOTOPBIX CEMbSIX OTMEUAIHCh €U~
HUYHBIE CJIE/Ibl MOHOCA, BECEHHUI 00JeT ObLI
JPYKHBIU.

B koHIle mas, mepen BbIE370M KOYEBBIX IMa-
CeK Ha Mea0cOOop, MBI TAaKXKe OLICHUIM CEMbH,
y4YacTBYIOIIME B OTMbBITE, MO CTETICHH 3aKJIelé-
BaHHOCTH. JlaHHBIE MPOBEIEHHBIX HCCIEI0Ba-
HUI NpeacTaBaeHsl B Ta0. 3.

13 Tabn. 3 BUIHO, YTO B ONBITHBIX TPYTIAX,
IJIe OCEHBIO MPOBOAWIM MPOTUBOBAPPOATOZHBIE
00paboTKH, 3aKJICHIEBAHHOCTh HE IMPEBBIIIANA
10% (3-s1 crenenp — crnadas 3aKJICHIEBAHHOCTB)
u coctaBuna ot 7,2% na macexke Nel 10 9,87%
Ha naceke Ne3. B 1o ke Bpemsi B KOHTPOJIbHBIX
MYCIIMHBIX CEMbSX  3aKJICHIEBAHHOCTh ObLIa

Tabnuya 2
OueHka 3MMOBKH IT4eJ1
Evaluation of wintering bees
HoMen naceki KonnuaecTBo pamok ¢ muenamu, | KommuecTBo paMok ¢ myenamu, Ortxon %
p TOIIEAIINMH Ha 3UMOBKY BBIIICIITIMH U3 3UMOBKH 7o
1 7,60+0,24 7,00+0,32 79
7,40+0,24 5,75+0,19 223
) 7,20+0,12 6,60+0,40 8,3
7,00£0,10 5,60+0,24 20,0
3 8,20+0,37 7,60+0,08 7,3
8,00+0,32 6,50+0,06 18,8
Tabnuya 3

Becennsisi oueHka ceMeii Ha 3aKJIeMIEBAHHOCTb
Spring assessment of bee colonies for a bee infestation

Howmep nmacexu Koun-Bo uen B mpode Kon-Bo oceimaBmmxces kiemeil | 3akieméBaHHOCTb, %
| 96,8+3,09 740,71 7,2
90,2+0,59 23,2+0,74 25,72
) 98,6+1,66 8,4+0,75 8,52
94,5+7,1 43,5+3,31 46,03
3 95,244,59 9,4+1,36 9,87
101+7,52 49+3,64 48,51
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Tabnuya 4

O1eHKa MeI0BOI NMPOTYKTHBHOCTH MYeJI
Evaluation of honey productivity of bees

KonuuectBo cotopamMok [Mony4yeHo ToBapHOTO
Homep naceku TMonyyeno Mena, BCEro, KT
C MEJIOM, IIT. Mena, Kr
1 11,40+0,60 34,88+2,04 23,58+1,09
4,50+0,22 13,70+0,72 5,98+0,59
) 8,00+0,68 27,42+2.07 15,42+1,85
5,00+0,31 14,20+0,86 6,46+0,67
3 11,60+1,08 36,68+0,97 24.26+0,90
6.25+0.16 17,90+0,55 8,33+0,34
Tabnuya 5
OxoHOMHIYecKast 3P PeKTHBHOCTH MPOU3BOICTBA Meaa
The economic viability of honey production
Howmep naceku, rpymnmna
TToka3zarenu 1 2 3
OIIBITHAS KOHTPOJIbHASI OIBITHAS KOHTPOJIbHAS OIIBITHAS KOHTPOJIbHAS
?i’r{a peaisatii, sa 350 350 350 350 350 350
[TonHbIe H3AEPKKH, PYO. 225,4 325,0 246,7 281,2 217,9 337,4
[Tpu6su1s Ha 1 KT, pYO. 124,6 25 103,3 68,8 132,1 12,6
Houyriero TosapHoro 23,58 5,98 15,42 6,46 24,26 8,33
Mena ¢ 1 cembu, Kr
ITpubpins B pacuete Ha | o34 7 149,5 1592,89 444,45 3204,75 104,96
1 cemblio
YpOBCHE peHTabertpio- 55,28 7,69 41,87 24,47 60,62 3,73
cru, %

BbIIe — 21% (T. e. 1-51 creneHp — cuiibHas 3aKJe-
IEBAaHHOCTh) U cocTaBuiia ot 25,72% Ha naceke
Nel no 48,51% na maceke Ne3. Ilpu takom tmo-
paKEHHH KJIeIaMH KOHTPOJIBHBIX CeMeH, €CITi
HE MIPHUHATH SKCTPEHHBIX 030POBUTEIBHBIX Me-
poIpHUATHI, BO3MOKHA UX THOenb. Criemyer Tak-
e OTMETUThH OoJjiee ciaboe BeCEeHHEee pa3BUTHE
ceMeil KOHTPOJIBHBIX TPYII 110 CPAaBHEHHUIO C Ce-
MBSIMHU OIBITHBIX TPYTIIL.

B koHIIe ce30Ha MO cIIe IIIaBHOTO B3sTKA ObLIa
MpOBE/ICHA CpaBHHUTENbHAS OLEHKAa MEIOBOM
MIPOIYKTHUBHOCTH CEMEM, MTOJIBEPTHYTHIX OCEHBIO
MPEIBIAYIIETO To/1a JIEYeOHBIM MEPOIPUSATHSIM,
C CEMBSIMH, B KOTOPBIX MPOTHBOBAPPOATO3HBIC
MEpPOTIPUATHST HE TpOBOAWIN. JlaHHBIE O TIpO-
JNYKTUBHOCTHU CE€Mel MpeCTaBlIeHbI B Ta0I. 4.

W3yuuB mokaszarend MeJIOBOW IPOTYKTHB-
HOCTH CEMEH, OTMeUad, YTO Pa3HHIIA 110 TOTy-
YEHHOMY BaJIOBOMY MEIy MEXIY KOHTPOJIHHBI-
MU U OIBITHBIMU Ipynnamu coctasisuia 21,18;
13,22 u 18,78 KI' COOTBETCTBEHHO II0 I1aceKam

No 1, 2, u 3. HaubompIiiee KOJTUYECTBO TOBAp-
HOTO Mena OBUIO TIONYYEHO B OMNBITHBIX TPYI-
nmax — B cpenHeM or 15,42 kr Ha maceke Ne2
110 24,26 kr Ha maceke Ne3, B TO BpeMsl KaK B KOH-
TPOJIBHBIX IPyNIax TOBAPHOIO MeJa yAaJloCh CO-
OpaTb B cpellHEM TOJIbKO OT 5,98 Kr Ha maceke
Nel no 8,33 xr Ha maceke Ne3.

OxoHoMUYecKasi 3pPEeKTUBHOCTH IPOU3BO/I-
CTBa MeJia IpeJIcCTaBlieHa B Ta0I. 5.

BbIBO/IbI

1. UccnenoBanus, MpOBEIACHHbIE Ha Koue-
BBbIX Macekax Bonrorpazackoit o0nactu ¢ 1ebio
YCTaHOBJICHUS 11€J1eCO00Pa3HOCTH HCIOIB30Ba-
HUSl MyPaBbHUHON KHUCIIOTBHI NIPH JICYEHUH Bappo-
aros3a Imyel, MoKa3ajld BO3MOKHOCTh €€ HCIIOJb-
30BaHUS MPU BEJACHUN OPraHUYECKOTO KUBOTHO-
BOJICTBA.

2. JleyeOHbIE MEPONPUSTHUS, MPOBOAUMBIE
B OMBITHBIX TPYIINAX, JaTH MOJIOKUTEIbHBIN 3(]-
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dekt. Ha Bcex macekax B Tex Trpymnmax, rie Hc-
M0JI30BAIM MYPABbUHYIO KHUCJIOTY, KOJTUYECTBO
KJiema cHu3mioch Ha 14,3-28,2% wu He mpeBbI-
mano 3,8%, B TO BpeMsl Kak B KOHTPOJIbHBIX
TpyIIax KOJIUYECTBO KJICIIa YBEITUIHIOCh.

3. JleueOHBIC MEPOIPHUATHS IOJIOKUTEIBHO
MOBJIMSUIM Ha 3UMOBKY ITYEJN, OTXOJ B ONBITHBIX
rpynnax He npesbiman 8,3%, Npu 3TOM B KOH-
TPOJBHBIX CEMBSIX OTXOJ] M4Yel ObUT HE HHUXKE
18,8%, KpoMe TOro, Ha JABYX Macekax MMOTruoJIo0
1o 1 ceMbe B KOHTPOJIbHBIX TPYIINAX.

4. MenoBass NMPOAYKTUBHOCTh B KOHEYHOM
UTOre TakXe Oblja BBILIE B OIBITHBIX IpyIIax,
TaK, MeZla B ONBITHBIX TPYIIIAX MOJIy4€HO HE Me-
Hee 27,42 KT, a B KOHTPOJIBHBIX Ipymiax — He 00-
nee 17,9 kr ¢ cembu. YpOBEHb PEHTAOEIBHOCTU
TakK>ke ObLT BBILIE B ONBITHBIX rpynmnax — ot 60,62
% na maceke Ne3 1o 40,87% Ha maceke Ne2, B TO
BpEMS KaK B KOHTPOJIbHBIX CEMbSIX JAAHHBIN I10-

Kasareib He npesblan 24,47%.

10.

11.

12.
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