CENEKUMA HA NPOAYKTUBHOCTb M KAYECTBO BaBunnoBcKui xypHan reHeTuku n cenekymm. 2019;23(6):683-690

OpurnHanbHoe nccnegosaHue / Original article DOI 10.18699/VJ19.541

YK 633.13:631.52

3yueHue copToB OBca (Avena sativa L.)
Pa3JINMYHOTIO reorpa@myueckoro rmpomCcxXoKIeHIS
I10 KayeCTBY 3epHa U MPOAYKTUBHOCTU

B.J. IMoaouckuit >, H.A. CprHZ, C.A. repaCI/IMOBz, AT, Aummun? @, A B. CyMI/IHa3, C. 3ore?

T KpacHospckuit rocyflapCTBeHHbI arpapHbli yHBepcuTeT, KpacHoapck, Poccua

2 DepiepanbHblii NCCNeROBaTENbCKNI LeHTP «KpacHOAPCKMI HayuHbIl LeHTp Cnbupckoro otaeneHns Poccninickon akagemmm Hayk»,
ob6ocobneHHoe noppasfeneHne KpacHoAPCKMiA HayYHO-MCCNefoBaTeNbCKN MHCTUTYT CeNbCKoro Xxo3ancTaa, KpacHoapck, Poccua

3 XaKacckuit rocyaapcTBeHHbIi yHusepcutet um. H.Q. KataHosa, AGakaH, Poccus

4 UHCTUTYT arpopecypcos 1 SKOHOMMUKM, CTEHACKNI HayuHbIi LieHTp, IvkcTenae, Jlateua

5 Cunbupckuii depepanbHblii yHuBepcuTeT, KpacHoapck, Poccua

® e-mail: alipshin@mail.ru

C uernbto BbiABNEHNA 06pa3LOB C MUHUMANbHBIM U MaKCUMaibHbIM COAepXaHnem [-rioKaHOB B 3epHe npoBefeH
CKPUHWHF COPTOB OBCa, BbIpaLLeHHOro B ycnoBuax BoctouHoi Cnbrpu B TeueHne Tpex NeT. ina onpegeneHuns nep-
CNeKTUBHOCTY AanbHeNLWero Ncnonb3oBaHNA 06pasLoB OBCa NapanienbHO U3MepANnn apyrue xumuyeckne, Gusn-
YyecKme 1 NPOAYKLUMOHHbIE XapaKTePUCTUKN: coaepKaHue 6enka 1 Macna B 3epHe, MNIeHYaToCTb 3epHa, HaTypy, Mac-
cy 1000 3epeH, MPOAOMKUTENIbHOCTb BEreTaLllOHHOIo Nepuoaa 1 BeIMUMHY ypoxanHoCT. O6beKTOM KOMMIeKCHOW
OLIEHKM CRyXUnn 14 nneHvaTbiX U 5 ronosepHbix 06pa3LioB OBca Komekummn Bcepoccninckoro MHCTATYTa reHeTu-
YyecKkmx pecypcoB pacteHun nm. H.W. Basunosa (BUP) pasnuuHoro reorpaduyeckoro nponcxoxgeHus. NneHvatole
06pa3ubl popMUPOBan 3epHO C cofepkaHnem B-rnioKkaHoB oT 2.9 [0 5.2 %, ronosepHbie — oT 3.7 Ao 4.8 %. MNo mu-
HMMasbHbIM 3HaUeHVAM 3TOrO NMoKasaTesNa BblAeNUINCh COpTa KPacHOAPCKOW cenekuun — TyouHckni, Kasbip, CaaH
(okono 3 %), No MakcMmanbHoMy — 3apybexxHblii o6pasel, MectHbin TyHuc 1 (5.2 %). Hanbonbluee copepkaHre mac-
na B 3epHe MMeIOT BO3eNblBaeMble B HacTosLee Bpemsa B KpacHoApcKom Kpae copTta Ty6uHcKuia, Kasblip 1 CasH. Mo-
BblLLEHHOE HaKomnneHne 6esika B 3epHe 06HapyXeHO Y nineHyaToro copta MecTtHblli TyHMC 1 1 rono3epHoro obpasua
Batckuin. Mo copepaHuio B-rioKaHOB B 3epHe C yYeTOM APYT1X ero XapakTePUCTUK M BENNUYMHBI YPOXKaNHOCTY Nlyy-
Wwire obpasLbl ANA KPYNAHOTo HanpaseHna (MakcManbHbI YpoBeHb 3THX BelecTs) — MecTHbIvi TyHuc 1, MegBeab
1 TanoH, a ANA KOPMOBOTO MCMOMb30BaHNA (MUHUManNbHbIA YpoBeHb) — TyOuHcKmi, Batckuin u foneu. He o6Hapy-
YKEHO 3aMEeTHOTO MPerMyLLECTBA FONI03ePHbIX 06Pa3LI0B MO CPAaBHEHMIO C MIEHYATBIMU MO COAEPKaHNMIO B-ToKaHOB
B 3epHe. Y nieHuyaTbix 06pa3LoB OTMeUeHa BbICOKas CUMa MONIOXKUTENIbHON CBA3W MEXAY COAepKaHeM macsnia nmbo
(-rniokaHOB B 3epHe U rofOM BblpalyMBaHWA OBCa. Y rofio3epHbiX $OpM YETKOI CBA3M Mexay cofepKaHnem pac-
CMaTprBaeMbIX XMMMYECKMX BELLECTB B 3€PHE Pa3HbiX 06Pa3LI0B OBCa M rofOM VX BblpalLUBaHWsA HE YCTAaHOBIIEHO.
KnioueBble cloBa: OBeC MOCEBHOW; OLEHKa; 3epHO; BeretaunoHHbIM neprog; macca 1000 3epeH; ypoXKanHOCTb;
HaTypa; NIEHYATOCTb; Maco; 6enokK; B-roKaHbl.
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In order to identify samples with a minimum and maximum content of B-glucans in the grain, screening of oats
grown in Eastern Siberia for three years was performed. To determine the prospects for further use of oat samples,
other chemical, physical and production characteristics were measured in parallel: the protein and oil content in the
grain, its film content, test weight, 1000 grains weight, the vegetation period and the yield. The object of a compre-
hensive evaluation was 14 hulled and naked 5 VIR (N.I. Vavilov All-Russian Institute of Plant Genetic Resources) oats
samples of different origin, mainly from Siberia. The hulled samples formed grains with -glucan content from 2.9 to
5.2 %, while the naked ones, from 3.7 to 4.8 %. The lowest values were in the Krasnoyarsk varieties Tubinskiy, Kazyr,
Sayan (about 3 %); the highest, in the foreign accession Local Tunisia 1 (5.2 %). The highest oil content was shown by
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Tubinsky, Kazyr and Sayan, all currently cultivated in the Krasnoyarsk region. An increased accumulation of protein in
grain was observed in the hulled variety Local Tunisia 1 and the naked accession of Vyatskiy. According to the content
of B-glucans in the grain, taking into account its other characteristics and yield values, the best samples for the food
direction (the maximum level of these substances) are Local Tunisia 1, Medved and Taidon, and for feed use (the mini-
mum level) are Tubinskiy, Vyatskiy and Golets. There was no noticeable advantage of naked samples in comparison
with hulled ones in the content of 3-glucans in the grain. A high strength of the positive relationship between the
content of oil or B-glucans in the grain and the year of oat cultivation was observed in the hulled samples. In naked
forms, a clear link between the concentrations of chemicals in the different grain samples of oats and the year of
cultivation has not been established.

Key words: oats; evaluation; grain; growing season; 1000 grain weight; yield; nature; test weight; film; oil; protein;
B-glucans.
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BBepeHune

Ogec noceBHOM (Avena sativa L.) — npeBHSS KyabTypa, U3-
BecTHas yenoBedecTBy He MeHee 4000 ser. ITutaTenpHas
LIEHHOCTh 3€pHa OBCA OIPEAEISIETCS] COACPIKAHHEM B HEM
YTIIEBOJIOB, OEJIKOB, JMITHIOB, BUTAMUHOB U JAPYTUX OHOJIO-
THYCCKU AaKTHUBHBIX BCIICCTB. ITo CpaBHCHHIO C AYMEHEM U
JPYTHMH 3€pHOBBIMH KYJIBTypaMu OEIIKH 3€pHA OBCA UMEIOT
OoJiee BBICOKYIO OMONIOTHYECKYI0 IIeHHOCTH (COIOHEHKO,
OmenpsaHayk, 1991). 3epHO 3TOH KyABTYPHI IEHUTCS CBOMMHU
BKYCOBBIMH W JTUETHYECKHMHU Kade€CTBAaMH, COJACPKHUT He-
HACBIINICHHBIC )KUPHBIE KUCIIOTHI, OCHOBHBIC MHHEPAIbHBIC
9JIEMEHTHI, TNIOOYIspHBIE OCTKH U BBICOKOE KOJTHUYECTBO
[B-rrokaHOB, XapaKTePU3yeTCs HATHYUEM Pa3sHOOOpa3HBIX
BEILIECTB C aHTHOKCHIAHTHBIMH cBolicTBamMu (Shewry et al.,
2008; Zute et al., 2016). 3epHO HCHONB3YIOT HA KOPM KHBOT-
HBIM, B INTAHNH YEJIOBEKA, a TAK)KE B KAYECTBE MTUIIIEBOTO U
MIPOMBINIICHHOTO ChIpbs (Arendt, Zannini, 2013; Loskutov,
Polonskiy, 2017).

Cpemu 0coOBIX CBOMCTB 3epHa OBCa MOYKHO OTMETHTH Ha-
auyune crnenu(uYecKknx BOJAOPACTBOPUMBIX ITHIIEBBIX BO-
JIOKOH — [-TirokaHoB. OHU MPEACTABIISIOT COOOM pacTBO-
pUMBIE B BO/IE JIMHEHHbBIE TOMOMOIMCAXAPHUBI, MOJICKYIIbI
KOTOpPBIX cocTosiT npumepHo u3 2500 ocrarkoB B-(1.3)- u
B-(1.4)-D-rimrokonupano3sl. M3BecTHO, 4TO, ¢ OJJHOI CTOPO-
HBI, 3-TIIFOKaHBI OKA3BIBAIOT IPOQPIIAKTHYECKOE U JIedeOHOe
BO3JIeHicTBHE Ha opranu3M uesoseka (Brownlee, 2011; AOy-
ranueBa, Casun, 2013; Harland, 2014), monnep:xuBas uiu
YMEHBIIIas KOIMYECTBO XonecTeprHa B kposH (Harland, 2014)
1 CIIOCOOCTBYS CHIPKEHHUIO PHCKA CEPIICYHO-COCY/TUCTBIX 3a-
6omneBanuil. C Apyroil CTOPOHBI, MOBBIIICHHAS KOHIICHTpa-
1¥st 3-IUIFOKAaHOB B 3€pHE OTPULATENILHO KOPPEIHUPYET C M-
TaTeIbHON IIEHHOCTBIO KOpMa, UCIIOIb3YEMOTO JUIsl HeXKBad-
HBIX KMBOTHBIX, TAK KaK CO3IacT TPYIAHOCTH ISt ero 3dek-
TUBHOTO YCBOGHHUS B KEIYIOYHO-KUIIeTHOM TpakTe (Svihus,
Gullord, 2002).

Takum oOpazoMm, Uil CO3JaHHUsI KOMMEPUECKHX COPTOB
OBCca KOPMOBOTO M IHIIEBOTO HAlpaBIEHUI HEOOXOANMO
MIPOBEICHHE CEJICKIMN, COOTBETCTBEHHO, HAa MUHUMAJILHOE
MaKCHMaJIbHOE CoiepykaHue B-I1roKaHoB B 3epHe (Zhu et al.,
2016). Madopmanus o BENUIHHE dTHX XUMUYIECKIX COCIIH-
HEHUH B 3epHE pa3HbIX 00pa3IoB OBCA YPE3BBIYANHO CKy/IHA
(Loskutov, Polonskiy, 2017), a 1715t COpTOB, BEIPAIIIMBACMbIX B
ycnoBusix CHOMpH, MOITHOCTBIO OTCYyTCTBYET. [loaToMy 11eme-
c000pa3HO BBITIOTHEHHUE M3MEPEHHH COAEPKaHMS [3-TUTIOKAaHOB
B 3€pHE y CYIIECTBYIOILIETO pa3HooOpa3usi 00pa3IoB OBca.
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Ienp paboThl cocTosia B OLICHKE 00pa3IoB OBca Ha CO-
JieprkaHue B-IIroKaHoB B 3epHe. J{iis onpeeneHus nepernek-
THUBHOCTH JAJIbHEHILEr0 UCIONb30BaHKUs 00pa3oB OBCa B
3a/la4y MCCJIeJOBAaHUI BXOJMIIO MapajuielibHOe U3MEepeHne
cofiep kaHus Oeka ¥ Macya B 3epHe, ero GU3NIEeCKUX XapaK-
TEPUCTHUK, & TAKIKE BEIIUUUHBI YPOIKAHHOCTH.

MaTepmanbl n metogbl

OObekramu U3y4eHus ObUTH 14 TIICHYaThIX M S TOJI03EPHBIX
COPTOB OBCa U3 KOJUIEKIMK Beepoccniickoro MHCTUTYTa reHe-
THYECKHUX pecypcoB pactennid uMm. H.W. Basumnosa (BIP), 5 u3
KOTOPBIX UMEJH 3apyOeKHOE MPOMCXOXKICHNE, OCTAIbHbBIC
ObUTH cHOUpCKOU cenekiuu (Tao. 1).

WccnenoBarns nposommmm B 2015-2017 TT. Ha OIBITHBIX
noistx KpacHosSIpckoro Hay4HO-HCCIIEI0BaTEIbCKOTO HHCTH-
TyTa cenbckoro xosgaictBa (KpacHUMCX ®UILL KHI] CO
PAH), pacrionnokeHHBIX B JIECOCTEITHOI 30He EMenbsHOBCKOTO
paiiona Kpacnosipckoro kpast Bocrounoit Cubupu. ITousa
OIBITHOT'O y4yacTKa MpeCTaBlIeHa YepPHO3EMOM OObIKHOBEH-
HBIM MAJIOMOIIIHBIM, XapaKTePH3YyIOMINMCS ar POXUMHUIECKIMH
MOKa3aTelsIMu: coziepxkanue rymyca (mmo Tropuny) — 6.00 %,
N-NO, (nonomerpuyeckuii skcmpecc-meron) — 31.3 mr/kr
noussl, P,O, (mo Mauuruny) — 5.00 mr/100 r nouser, K,O
(o Maunruny) —21.9 mr/100 r mouBsl; peakiys TOYBEHHOTO
pactBopa Onu3ka k HeWTpanbHol (pH — 6.2). [Ipenmecrsen-
HUK — 9uCThIA rmap. [Lromans nensaxu — 1.8 M2, IToces mpoBe-
JICH B ONITUMAJIBHBIE JUISI KYJIBTYPBI CPOKH, BO BTOPYIO JIEKaTy
Mast, YOOpKy 00pa3LioB OCYLIECTBIISIIIN [0 MEpPE UX CO3peBa-
Husl. [Toronusle ycnoBus B KpacHOSpCKO# 1€COCTENH B FO/BI
uccien0Banus Obun KOHTpacTHeIME: 2015 T — 3acyIuTMBBII
(I'TK-0.95); 2016 u 2017 rr. — Bnaxusie (' TK—-1.59 u 1.47).

B noneBbIX yCIOBUSIX PETHCTPUPOBAIIN ATHHY BET€TallOH-
Horo nepuoza pacrenuil. [locie yOopku 3epHa onpenesnsiim
ero (usnyeckue U XMMHUYECKUE XapaKTEPUCTUKU B KaXKOM
obpasme: maccy 1000 3epen mo meroanke BUP (JlockyToB u
Ip., 2012), mIeH4aTocTh — B COOTBETCTBUM CO CTaHAAPTHOM
metonukoi (I'OCT-10843-76, 2001), HaTypy — U3BECTHBIM
mukpomeronom (Walker, Panozzo, 2011), conep>xanue 6ei-
ka — o Keenpnamro (FOCT-10846-91, 2009), conepxanue
Macia ¥ B-TIIIOKaHOB — Ha aBTOMAaTHYECKOM 3€PHOBOM aHa-
mm3atope Infratec Analyzer1241 (Munck, 2005) ¢ ncrons30Ba-
aHuem 50 mu kroBetsl. Kommanus OO0 EIRA (odurmansHbiit
npeacrasurenb FOSS Analytical Ltd. B Jlarun) paspaborasa
KaJTHOPOBOYHYIO MOJIENb JAJSI ONMpPEAETICHUsS B-TIIOKaHOB B
3epHe. Jlannsre u3 150 00pasoB 3epHa 3epHOBBIX KYIBTYP,
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I/I3yL|eH|/|e COpTOB OBCa pas3nM4yHoro reorpad)mquKoro
NPONCXOXOEHNA NO KavecTBY 3€PpHa U NPOAYKTUBHOCTA

Ta6nuua 1. XapakTepuncTuka ncnonb3yembix B paboTe 06pa3LoB oBca

N B kKatanore B/P Obpasel

npoananuzupoBanHbie MeTogaMu AOAC 995.16 u ICC Ne 168
i B-mrokana (Megasyme), ObUTH UCIIONB30BaHbI IS Pa3-
pabotku Mozenn KannopoBku. KanmnbpoBouHas Moaens pe-
TYIUPYETCS €KETOAHO € JONONHUTENbHBIMU 20—-30 aHHBIMU
10 3TajoHHOMY Metojy. CraHnapTHas OmMOKa U3MEpEHUsI
Ha nipudope cocrasisuia 0.3 %. IToBTOpHOCTD onpeaeneHust
Ka)KJIOr0 MOKa3aTesis IByKpaTHasl.

Craructnieckyto 00pabOTKy JaHHBIX ITPOBOAMIM C IO-
MOIITBIO CTAHIAPTHBIX KOMIBIOTEPHBIX porpaMM Microsoft
Excel. JlJoctoBepHOCTB pe3ynbraroB oneHuBaim mpu p < 0.05.

Pesynbratbl

BriepBbie npeicTaBIeHb! JTaHHBIE 110 COACPKAHUIO B-TIIOKa-
HOB B 3€pHE COPTOB OBCa, BBIPAILLEHHBIX B ycCioBUAX Boc-
touyHo# Crbupu. CopTa OBIIH MPENMYIIIECTBEHHO CHONPCKON
CEJIEKIIMH, B TOM YHCIIE IIMPOKO PACIPOCTPAHCHHBIC MECTHBIE
copra — TyOunckuii u Casin. Conepkanue B-IJIIOKaHOB B
3epHE U3MEHSIOCH B 3aBUCUMOCTH OT COPTOBOM ITPUHAIIEK-
HOCTH ¥ ToJia BEIpammBaHus (Tadum. 2). [LireHdaTsie 00Opasibl
(hopMHUPOBAITH 3EPHO C COEPIKAHHEM B-IJIFOKaHOB OT 2.9 10
5.2 %, ronmozepusie — ot 3.7 10 4.8 %. [lo MUHUMATBEHBIM
3HAYECHUSIM ATOTO TTOKA3aTeNsl BBIJCIHIINCH COPTa KPacHOsIp-
ckoii cenexumn — Tyounckuii, Kaspbip, Casia (okouo 3 %), o
MaKCHMaJbHOMY — 3apyOexHbIi oOpazer;y MectHeiid TyHmc
1 (5.2 %). Caenyer OTMETHUTB, YTO, HECMOTPS HA CHIIbHOE
BapbUPOBAHNEC 3HAUYCHHUS YKa3aHHOT'O 6I/IOXI/IMI/I‘-IECKOFO npu-
3HaKay copra Mectasiii Tynuc 1 mo ronam (26.4 %), mocnen-
HUH XapaKTepU30BaJICS BBICOKUM COJCP)KAaHUEM [-TIIIOKaHOB

Pa3HoBuagHOCTb

MpouncxoxaeHne

BO BCE TO/IbI MCHbITaHWs. HanMeHbIMM BapbUpOBaHHEM
paccMaTpUBaeMOro MpHU3HAKa 3a TPH IOAA U3yUEHHs OTIIH-
JaInch meHdarsie oopasirsl Cancan, Kpeuet, SW Betania n
roJI03epHBI copT AJaH.

B xozme uccnenoBaHuil COPTOB OBCa OMpEAETICHO COep-
JKaHUE BYX JAPYTUX BaKHBIX XUMHUYECKHUX BEIIECTB B 3€pPHE
(cMm. Tabm. 2). B cpeanem 3a Tpu roja pasmax BapbUpOBAHUS
colepkaHusl Macja B 3epHe cooTBercTBoBal 4.4-7.2 % y
ieH4arsix coproB U 7.3-9.0 % y romozepusix ¢opm. Ca-
MBbI€ BBICOKHE 3HAYCHHsI OTMEUCHBI y IUIEHYATOTO COpTa
Mecrubiit Tynuc 1 u ronoszeproro oopasua Bsrckuii. Hau-
Gonee cTabMiIbHOE COIEPIKAaHIE MaciIa BO BCE TOMBI OBIIO Y
BO3JeNbIBacMbIX B KpacHosipckom kpae coproB TyOuHCKni,
Kazpip u CasgH. OgHako Ipu 3TOM OHH XapaKTepPH30BaIHCh
OTHOCHTEITFHO HU3KHUM €T0 COofiepKaHueM: B Tipenienax 4.6 %.
Oco0sIii HHTEpEC MPEACTaBISET TOJI03EPHBIH copT BaTckuii,
COYETAIOIINH BBICOKOE COJIEpyKaHUEe MacJia B 3epHE ¢ HU3KUM
BapbHPOBAHMEM 3TOTO IIOKA3aTENs B PA3INUHBIE 10 yCIOBUAM
TOJIbI BHIPAIIUBAHUSL.

Cozneprkanue Oenka B 3epHE Kak KpUTEPUH €ro Kaiecrsa
3aBUCHT OT COPTA, HOTO/IHBIX YCIIOBUI M yPOBHS ar POTEXHUKU
(Tamm, 2003). B Hammx ombITaX 3TOT MOKA3aTEIh H3MEHSUICS
ot 11.7 no 15.1 % y nnenuatsix u ot 14.8 10 16.8 % y romno-
3epHBIX 00pa3noB. [loBkIIIeHHOE HaKOTIIEHHE OelTka B 3epHE
OTMeEUeHO y mueH4yaroro copra Mectusiil Tynuc 1 u ronosep-
Horo obpasua Bsarckuii. CTabuiibHOE 110 rojiaM CofiepyKaHue
6enka mpu cperHeM ero 3HadeHnu 12.6—13.0 % ycranosneHo
y coptoB CasiH, Anbranp, Menseap, SW Betania.
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Ta6nuua 2. bruoxnummueckre nokasatenn sepHa o6pasLoB 0BCa,
cpefiHue faHHble 3a TPU roga

Ob6pasel

CopepraHue, %

dusnveckne XapaKTEpPUCTUKU 3€pHA, a TaKKe IoKa3aTe-
JIM IPOJYKTHBHOCTH 00pa3lioB OBca MPHUBEACHBI B Ta0I. 3.
Macca 1000 3epeH — Ba)XHBII IEMEHT CTPYKTYPBI ypOxKas
0Bca, ONPEICISIONINI HApsly ¢ HAaTypOi TEXHOJIOTHYECKUE
u ouoxumuyeckue cpoiictBa 3epHa (Couvreur, 1985). Cy-
IIECTBEHHOE TPEUMYIIECTBO TI0 3TOMY ITOKa3aTe0 UMEIN
o6paspl [lerac, Kopudeit, Ansranp, Mensens 1 SW Betania.
Bapeuposanue 3nHaueHuii Maccel 1000 3epeH y oOpasioB
65uT0 HeOOMBIIMM, KpoMe copToB Tyounckuii, Casm, Ilerac
(nneHvaras rpynmna) u rolo3epHoro oopasma AsjaH.

[Tokazarenp HaTypbl 3epHa OBCA XapaKTEPU3yeT BO3MOXK-
HOCTb €TO UCTIONB30BaHMs Ha KPYITy ¥ APYTUE TIPOAYKTHI 11~
tauus (CBupkoBa u 1p., 2016). Baxknoe npakruueckoe 3Hade-
HUE VIS TIepepabOTKH UMEIOT COpPTa C HAaTypoil He Huxe 550
r/m (TOCT 28673-90..., 2010). B cpemnem pazmax BapsHpo-
BaHMS 3TOTO ITOKA3aTeNsl COCTaBHJI y IUIEHYATHIX 00pas3loB
484-609 1/11, a y rono3epHbix — 588—815 1/11 B 3aBUCHUMOCTH
OT copTa M rojia BelpanuBanus. HanbosnbIryto HaTypy 3epHa
numenH mienyarsiii copt Kopudeit u ronozepnsiii [oser. Kax
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u B cily4yae ¢ nokaszaresem «macca 1000 3epen», xoaddu-
IIUEHTHI BapUAIH HATYPH! OBLTH HAaHOOIBIINMH Y 00pa3IoB
TyOuHCKMIT 1 AngaH.

W3BecTHO, 4TO 3HAYCHHE IICHYATOCTH 3€PHOBKH OBCa
BapbUpPYeT B IIUPOKUX MPEAENIaxX 1 3aBUCUT OT COPTA, yCIOBUH
MIPOM3pacTaHMsl PACTCHUI, CTETICHH 3PEJIOCTH 3epHA M €ro
KPYIIHOCTH. Breninue njieHkyu uMeroT HU3KYIO TUTATCIbHY O
LIEHHOCTb, TOATOMY MX MacCOBYIO JIOJIFO y OBCA I1e1eco00pas-
Ho cHmkath (baramosa, 2014). CortacHo naHHBIM TabmI. 3,
3HaueHHE IJIEHYATOCTH 3epHA OBCA U3MEHSUIOCH B JIOBOJIHO
mMpoKuX npeaenax: ot 18.5 10 29.0 %. Cpenn u3yyaembIx 00-
pa31oB MUHUMAaJIbHASI BEIMYMHA 3TOTO TTOKA3aTeNst OTMEYeHa
y coptoB Ausraup, [lerac, Mensenp u Envis. K panHecriensim
MOHO oTHecTH copra Carican, ABatap, Mensens, Kpeder, PA
7836-9687 u SW Betania (cm. Ta611. 3). IIpogomKUTenbHOCTD
BEIrCTAallMOHHOT'O MCPUOJa Yy HUX MEHBIIC, YEM Yy CTaHJAapTa
TyOunckuii (76 cyt). [lo niamHe BereTaiyiu Bce TOI03epHBIC
00pa3Ifsl CyIIeCTBEHHO HE OTIINYAINCH OT cTanaapra [orern.

OnHa 13 BOKHEHIINX XapaKTEPUCTHK JII0O0T0 copTa — ero
ypoxkaitHocTs (Creissen et al., 2016). B cpeqaem 3a Tpu roga
BBIPAIMBAHMS MPAKTHYECKN TaKyIO JK€ BEJIMYMHY ypOXKas,
Kak y cranaprHoro copra TyOuHcKuiA, chopMupoBay mieH-
gateie 06pa3is! Kaseip, Measens n Mectusiit Tyrunc 1 (cm.
Tabmn. 3). Cpean rojo3epHBIX 00pas3loB CleTyeT OTMETHTh
copT AJiaH, y KOTOPOTO 3aperucTpUpOBaHO 3HAUCHUE YPO-
YKallHOCTHU IOYTH Ha ypoBHe cTa”zaapra lonen. I'ono3epHbie
00pa3bl 10 BEITMYMHE YPOKaHHOCTH CYIIECTBEHHO YCTYTIAH
IIJICHYAaTbIM.

Pe3ynbraTsl BEIMUCICHUS KOA(PPUINEHTOB KOPPEISIIIUN
MEXIYy XUMHUUECKUMHU U (PU3UIECKUMH MOKA3aTeJIIMK 3epHa
y 00pa3ioB oBca npuBencHbl B Ta0i. 4. [TokazaHo Hanu4ue
CYIIECTBEHHBIX MOJOKHUTEIBHBIX CBSI3€H MEXIy CoIeprka-
Huem B-mrokaHoB u Maccod 1000 3epeH, conepkaHuem
B-TirOKaHOB M coziepKaHUEM Maciia B 3€pHeE; COfIepKaHUueM
Macna u Maccoit 1000 3epen. YcraHoBiIeHa 3HaYMMAas OTPH-
HatejabHasi KOPPEJSIHOHHAs CBSA3b MEXIY COIEp)KaHUEM
MacJla B 36pHE U €ro HaTypou.

INomydeHHbIE B X0/1€ U3yUYECHUS JAHHBIE TIO OIIEHKE COPTOB
0BCa MOCIY)XWIA OCHOBOHM UISl UX PAH)KUPOBAHUS 110 BCEM
M3yueHHBIM NokazaressiM. [lo copepikanuio B-IIOKaHOB,
0enKa B 3epHE, ypOXKaHHOCTH JTydIINMH Ul KPYTISTHOTO Ha-
MpaBJIEHNUS B CENIEKIIUH OKa3anuch copta Mectusiii Tynuc 1,
Mengenp u TalioH, a 1151 KOPMOBOT'O UCIIONIb30BaHuUs — Ty-
OounHckui, Barckwmii u Tonern (Tadm. 5).

Pesynbrarhl aHann3a KOPPEISIIMOHHBIX CBSI3eH MEXIY CO-
Jiep)KaHHeM KaKJJ0ro M3y4aeMoro XMMHUYECKOI'O0 BElIecTBa
y COPTOB OBCa MO To/aM TpeAcTaBIeHB B Tabn. 6. Pacuer
KO3 PUIIMEHTOB KOPPEISIIAK BBITIOJHSIIN JUISI COPTOB, KOH-
TPACTHBIX IO COJEPIKAaHHIO, COOTBETCTBEHHO, Maciia, Oelka
WIN B-IIIOKaHOB B 3€pHE, 2 IMEHHO: IIECTb MJICHYATHIX (TPH
C MaKCHMAJIbHBIM U TPH C MUHUMAJIEHBIM COZIEPKaHUEeM KasK-
JIOT'O BEILIECTBA) M YEThIPE rOJI03EPHBIX (/1B C MAKCHUMAaJIbHBIM
W JIBa C MUHUMAaJIbHBIM copepxaHueM). Ui MiIeHYaThIX
COPTOB XapaKTEePHbI BEICOKUH YPOBEHB (3HAYCHHUE) TTOJIOXKH-
TEJILHOH CBSI3U MEXKJ1y COAEPIKaHUEM Maciia MiIH B-IIIOKaHOB
B 3€pHE ¥ TO/I0OM BBIPAIIUBAHUS, & TAK)KE CUIIbHAS U CPEIHSS
CBSI3b MEXKIY COAEpKaHWEM OelKa M TOAOM BBIPAIINBAHUSI.
UYro kacaeTcst roJI03€pHBIX COPTOB, TO U1l HUX YETKOU CBSI3U
MEXKIY COACpP)KaHMEM PacCMaTPHUBAEMBIX BEILIECTB B 3EpHE
Pa3HbIX 00PA3IOB M IOJIOM BHIPAIIMBAHUS OBCA HE HAN/ICHO.
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B.W. MonoHckui, H.A. Cypur, C.A. Tepacumos M3yueHne copToB 0BCa pasnnyHoOro reorpadpumyeckoro 2019
A.T. InnwuH, A.B. CymunHa, C. 3toTe NPOVCXOXKAEHVA MO KauecTBy 3epHa 1 MPOAYKTUBHOCTA 23.6

Ta6mn|.|,a 3. Ousnyeckme XapPaKTEPUCTUKN 3€PHa N NPOAYKTUBHOCTb 06pa3L|OB OBCa, CpefHne faHHble 3a TP rofa

Obpaszey Macca 1000 3epeH, r  Hatypa, r/n MneHyartoctb, % [invHa BereTaLuyoHHOro  YpoxaiHoCTb, r/m?
nepwuopaa, cyT

Cv, % X Cv, % X Cv X Cv, % X Cv, %
nnquaTble ............................................................................................................
Ty6,,,HCK,,,,;,345 ............. 103547 .............. 10726680 ............... 7 647 .................. 1059 ............ 6 00 ...........

Ka3b|p350 ............. 1455762227 ............. 124 ............. 7 4 .................. 9 5 .................. 1003420 ...........

CaﬂH368 ............. 1055374526544 ............... 7 382 .................. 9 43 .............. 3 10 ...........

nerac434 ............. 10653744218 ............. 116 ............. 7 9 .................. 5 9 .................. 8 60436 ...........

Kop,,,¢e,,,435 ............. 135652023735 ............... 7 547 .................. 9 26 .............. 3 41 ............

Aana,,,p454525398520688 ............... 7 3 ................... 102 ................ 8 14467 ...........

CancaH383645548823708 ............... 7 062 .................. 9 65 .............. 3 51 ............

ABaTap352 ............ 4653888239 ............. 3 6 ............... 7 066 .................. 9 21 ............... 3 87 ...........

Mensenb38139549 ............. 7 021889 ............... 7 1 ................... ”4 ............... 1031 ............. 3 29 ...........

erqu36826548 ............. 5 523898 ............... 7 0 .................. 9 3 .................. 7 71 ............... 2 26 ...........

EnVI53217352843225 ............. 7 1 ............... 7 447 .................. 9 50 .............. 7 44 ...........

PA7836968741433558 ............. 3 523064 ............... 7 2 ................... 3 5 .................. 8 30 .............. 2 38 ...........
MecriiTywuc1 444 41 526 46 226 31 3 72 058 427
SWBetan,a374 ............. 1753386237 ............. 104 ............. 7 244 .................. 8 72 .............. 3 97 ...........
HCP0539602940 ........................................ 2 86 ................................
............................................................................................................ r ono3epr,e
ro,-,e,_l281 ............ 46746 ............. 5 5__ .................. 7 360 .................. 6 71 ............... 5 98 ...........

Annasto ............. 106699 ............. 162__ .................. 7 582 .................. 5 93 .............. 6 02 ...........

Ta,,mo,_,3052170344__ .................. 7 3 ................... 5 6 .................. 6 19410 ...........

BHTCKMM26852693 .............. 140__ .................. 7 284 .................. 5 96 .............. 5 70 ...........

r0m32785969844__ .................. 7 1 ................... 7 3 .................. 4 93 .............. 175 ............
HCP0530 .................................. 131_40 ........................................ 2 91 .................................

Ta6nuua 4. 3HaueHUsa KO3GGULNEHTOB KOpPenALun Mexay GU3nYecKumMy 1 XMMUYECKMI NnoKasaTtesnsiMm 3epHa 06pasLoB OBCa;
CpepHue faHHble 3a Tpy ropa

Moka3saTenb 3epHa Macca 1000 3epeH Hatypa MneHuaTocTb CopepxaHune
mMacna 6ernka [3-rniokaHoB
Macca 1000 3epeH -
HaTtypa 0.075 -
0.218
MneHyaToCTb -0.483 0.094 -
CopepxaHue macna 0.843* -0.105 -0.547 -
-0.425 -0.968* -
CopepkaHue 6enka 0.520 -0.229 -0.075 0.556 -
-0.425 0.308 - -0.314
CopepxaHue B-rniokaHoB  0.672% -0.276 -0.604 0.856" 0.571 -
0.692 -0.068 - -0.155 -0.369

* 3HauMMOCTb KO3bGULINEHTOB CTaTUCTUYECKM IOKa3aHa; YNCIINTENb — MyeHYaTble 06pasLibl; 3HaMeHaTesNb — Foflo3epHbIe.
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Ta6nuua 5. PaHx1poBaHue COPTOB OBCa MO COAEPXKaHNI0 B-rioKaHOB

1 APYrM NPaKTUYecKm (CeneKkLMOHHO) BaXHbIM XapaKTeprcTrKam

Macca HaTtypa Mnenyatoctb CopepaHune YpokaliHOCTb
1000 3epeH ) (M) AR AR M)
M)* mMacsna 6enka [-rniokaHoB [3-rniokaHoB
(M) (M) (M) (m)

MneHuyatbie
Anbtanp Kopudein Anbtanp MectHbin TyHuc 1 MecTHbii TyHuc 1 MecTtHbit TyHuc 1 TyOuHckun — TyGuHcknia
MecTHbii TyHnc 1 PA 7836-9687 erac Merac CancaH Merac Kasbip MecTHbI TyHUC 1
Kopuden Kasblp Menseab Anbtanp MepBeab Mepnseab CasH Menseab

[onosepHble
TanpoH loney, - BaTtcknin Batckumin TanpoH BaTtcknin loney,
loney TanpoH - AnpaH loney lowa loney TanpoH
lowa AnpaH - lowa TanpoH AnpaH Batcknin

M- MaKCcMMasibHOg, M — MMHUMaJlbHO€e 3Ha4yeHne npusHaka.

Ta6nuua 6. 3HaueHNA KO3POULIMEHTOB KOppenaLnn
Mexay cofepaHvem xunpa, 6enka nnm B-rnokKaHos

B 3epHe 06pa3LioB OBCa Pas3fIMYHOro reorpaduyeckoro
NPOVICXOXAEHUA, BbIPaLLEHHbIX B Pa3Hble rofbl

Moka3atenb

KoaddpurumeHTbl Koppenaumm obpasios,
BblpaLLleHHbIX B rofbl:

n pumMmedaHune. KOHTpaCTHbIe no cogeprkaHnto macna, 6enka nunu |3-I'J'HOKaHOB
B 3epHe CopTa: WwecCTb njeH4YaTbiX (TpVI C MaKCMalbHbIM U TP C MUHUMaNb-
HbIM COAEepPXKaHNEM KaXaoro BeLecTBa) u YyeTblpe rosio3epHbIx (ABa C MaKkcu-
MaJibHbIM 1 ABa C MUHMMalbHbIM COAEPXaHNEM KaXKgoro BeIJ.l,eCTBa),‘ uncnu-
Teslb — nyieH4YaTble, 3HaMeHaTe b — rof1Io3epHble 06pa3ub|.
* 3HaunmocTb KOBd)d)VILlVIeHTOB CTaTUCTNYECKN JOKa3aHa.

O6cyxpeHue
AHan3 ManazoHa U3MEHUUBOCTH PsiJia BAXKHBIX OMOXUMH-
YECKHX IPU3HAKOB KaueCcTBa JUIl COPTOB OBCA, BHIPAIINBAC-
MBIX B ycioBHsIX Bocrounoit CulOupu B TeUeHHE TpeX JIET,
MOKa3aJl, YT0 COPTOBBIE PA3JINYMS [0 COACPIKAHUIO B-TIITIOKa-
HOB B 3€pHE COCTaBMJIM B cpetHeM oT 2.9 1o 5.2 %. bimzknit
JTNana30H U3MCHYHBOCTH COICPKaHUs B-TiTrFoKaHoB (0T 3.3 10
6.2 %) ompenerneH B X0A€ BHITTOTHEHHSI POCCHICKO-IITBEICKUX
COBMECTHBIX HMCCIIEIOBAaHUN 00pa3IoB OBCa, KYJIBTHBHPY-
embix B EBpornie (Loskutov, Rines, 2011). B nameit paGore o
MHUHHMaJIbHBIM 3HAYEHHSIM ATOTO TIPU3HAKA BbIJICICHBI COPTa
KpacHOsIpcKoii cenekunu — Tyounackuit, Kaspip, Casta (oxom0
3 %), o MaKcUMalIbHOMY — 3apyOeskHbII 00pa3er; MecTHBII
Tynuc 1 (5.2 %).

B Teuenne Tpex et BeIpalinBaHus 3HAUEHUE COACPKaHNS
MacJa B 3epHe konebanoch oT 4.4 1o 7.2 % y niaeH4aThIX U OT
7.3 10 9.0 % y rono3epHBIX 00pa3oB OBCA COOTBETCTBEHHO.
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Haubostee BbIcOKOE cozep)kaHue Maciia ONPEACIICHO JUIS
rieH4aroro copra MectHbiit TyHuc 1 1 rosiozepHoro oopasua
Barckwuii. Ha ¢hoHe mpakTHueckn paBHOTO cosepKaHus Oe-
Ka B 3epHE JuIsl OOJBIIMHCTBA M3yUYCHHBIX 00PA3IOB IOBBI-
LICHHOE €r0 COJEPKaHNe UMEJIU IUIEHYaTbli copT MecTHbII
Tyruc 1 n ronozepusiii Barckuii. CienyeT OTMETHTH WHTE-
pecHBI (aKT: 1O BEICOKMM 3HAYCHUSM BCEX TPEX PacCMOT-
PCHHBIX BBIIIE 6[/IOXI/IMI/I‘16CKI/IX MoKa3areyicii KauecTBa BbI-
nenwics appukaHckuid copt Mectaeiid Tyrnc | oTganeHHOTO
npoucxoxaenus. Cpenu myumunx no macce 1000 3epeH, Ha-
Type U IUIEHYaTOCTH HE 0Ka3aJI0Ch HU OJTHOTO COPTa, KOTOPBIH
BBIJICITHIICS XOTsI OBI 110 OZTHOMY U3 aHAJIU3UPYEMBIX B padoTe
XMMHYECKUX BEIIECTB.

OI[I/IH N3 U3BCCTHBIX NPUCMOB IMOBBIIICHUA a1alITUBHOCTHU
COPTOB OBCa K HEOIAroNpHATHBIM ycoBrusiM Cudupu — co3aa-
HHE (OPM C KOPOTKUM BETETAI[MOHHBIM ITEPHUOIOM PaCTCHUH
(Svirkova et al., 2016). BeposiTHO, TO3TOMY OOJIBIIIMHCTBO
B3SITBIX HAMH B HCCIIEIOBAHUE IUIEHYATHIX U T'OJIO3EPHBIX
COPTOB I10 JUIMHE BETETAIMOHHOTO MEpHO/Ia SBISIOTCS PaH-
HecrenbiMu. B cpeiHeM 3a Tpu rojia BeIpaniiBaHus IpaKTh-
YECKH TAKYIO )K€ yPOKalHOCTb, KaK y CTaHJApTHOTO cOpTa
TyOunckuii, umMenu 1mieH4yarsie copra Kaseip, Measens u
Mectabiit Tynuc 1. [ono3epublit o0pasen AjnaH mokasai
ypOXaiiHOCTB Ha ypoBHe cTanzaapra ['osen. Bee ronosephsie
copTa 10 YPOXXKaifHOCTH CYIIECTBEHHO YCTYIAJIH IUICHYAThIM.
IIpu 3TOM OTCTaBaHME rOJO3EPHBIX COPTOB HE CBSI3aHO JIUIIb
C MEHBIIEH Maccoi 36PHOBKH BCIIE/ICTBHE OTCYTCTBUS y HUX
mieHok. OCHOBHas NpuunHa HeBbICOKOM Maccsl 1000 3epen —
LIYIUIOCTh AH0CTepMa 3epHa. Tak, cpeausist macca 1000 3e-
PEH BCeX IUIEHYAThIX 00Pa3II0B MPEBBIIIACT 3TOT ITOKAa3aTelh
y rono3epHsix Ha 40.2 %, mpu 3TOM CpeiHss A0 IIIEHOK
cocTasisieT Tonbko 23.4 %.

B namreit pabote y miueHUaThIX 00pa3oB OBca MOKa3aHO
HaJIMYUe 3HAYUMBIX TIOJIOXKUTEIBHBIX CBSA3EH MEXly Maccoi
1000 3epeH, ¢ OHO CTOPOHBI, M COIEPIKAHUEM [-IIIIOKAHOB
100 coziepKaHNEM Maciia B 3€pHE, C JIPYTOif, a TAKKE MEKIY
coJieprkaHueM P-IIIOKaHOB M COfiepyKaHueM Macia. Y Tososep-
HBIX 00pa3llOB yCTAHOBJIEHA CYIIECTBEHHAs OTPHLIATEIbHAS
KOPPEJSIIMOHHAsS CBA3b MEX/Ly COJCP/KaHUEM Macia B 3epHE
n ero Harypoi. O ¢akTe BBIIBICHHS 3HAYMMOM IOJIOKH-
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TEJIBHOM KOPPEJSIMH MEXIY COACPKaHHEM [-IJIIOKAaHOB M
ypokaiHOCTBIO, HaTypoii u Maccoir 1000 3epen, a Taxxe
CYIIECTBEHHON OTPHUIATEIBHONW KOPPEISIMU paccMaTpHBa-
€MOro XMMHUYECKOTO TT0Ka3aTellsi CO CTENEHbIO TUIEHYaTOCTH
3epHOBKH UMEIOTCS CBEJCHHA B nuTeparype (Saastamoinen
etal., 1992; Martinez et al., 2010).

Ha KOHTPACTHBIX IO COACPKAHUIO XUMUYCCKUX BCUICCTB
B 3€pHE IUIEHYATHIX 00pa3max B paboTe 3aperucTpHpOBaHA
BBICOKas CHJIA MOJIOKUTEIIEHON CBSI3HM MEXK/Ty COJCPIKaHUEM
Maciia WM B-IJIFOKaHOB B 3€pHE 110 T0JaM BBIpAIMBaHUS
osca. Kpome Toro, aHasornyHasi TEHAEHIMS OTMEUeHa IS
coziepKaHus 6enka. ITo MOXKET O3HAYaTh, YTO MPHU BO3/EIIbI-
BaHMU OBCA B Pa3HbIE TOJIbI COAEPIKAHUE Maciia 1 B-TJIIOKaHOB
(n oTyacTy Oenka) B 3epHE Y MIIEHYATHIX 00Pa3IIoB H3MEHACTCS
MOYTH CHHXPOHHO, T.€. PAaH)XMPOBAHUE COPTOB MO YPOBHIO
OTUX XUMHWYCCKUX CO@I[I/IHCHI/Iﬁ B 3€pHE oA OT roja rmpaxkTu-
YEeCKH HE HapymaeTcs. Y TOI03epHBIX 00pasIioB YETKOM CBA3N
MEXKIy COICpP)KaHHEM paccMaTpHBAcMBIX BEILIECTB B 3€pHE
Pa3HbIX 00pa3LOB U rOJIOM BBIPAIIUBAHUS HE OOHAPYKEHO.

CymecTBeHHas! 3HaYNMasi KOPPEISIHA MEKIY COIEpKa-
HHEM [-TJIIOKaHOB B 3€pHE IUIEHYATHIX 00pa3IoB MO rojiam
UCCJIEZIOBAHUS YKa3bIBAET HA BBICOKYIO 3aBUCHMOCTB 3TOTO
XHUMHYECKOTO ITOKa3aress oT reHorumna. Ilociennee o3Ha-
yaeT OOJBIIYI0 BEPOSITHOCTh YCIICHIHOW CEJIEKINH HA 3TOT
Ka4eCTBEHHBIH ITpu3HaK oBca. OnyOIMKOBaHHbIE HEABHO pe-
3yJIbTaTHI BHIIOMTHEHHSI EBporeiickoro mpoexTa mo u3yueHunto
TEHETHYECKNX PECYpPCOB OBCa TAK)KE MPOAEMOHCTPHPOBAII
3aMEeTHBIN BKJIAJl TCHETUYCCKOM COCTaBIISONICH B (hOpMUPO-
BaHHe paccMarpuBaeMoro npusHaka (Redaelli et al., 2013).

B 3epHe 1ureHUaThIX 00pas3loB OBCA, BHIPAIIMBAEMOTO B
Bocrounoii Cubupu, ycraHoBjI€Ha MOJOKUTEIbHAS KOppe-
JSAUS MEXKAY COIep’KaHWeM [(-TIIIOKaHOB M Macyia. DTHM
PEe3yabTaToOM MOATBEPIK/ICH HEAABHO OOHAPYKEHHBIH OTHUM
U3 HAIMX COaBTOPOB aHAJIOTUYHBIN 3()(EKT NMpH KyIBTHBHU-
POBaHMU Pa3INYHBIX COPTOB OBCa B YCIIOBUsAX EBpomsl (Zute
et al., 2016). ITo-Buaumomy, copepkanne Maciaa MOXKET CIIy-
JKUTbh KOCBECHHBIM MHJIUKATOPOM COACPIKAHUA B-F.HIOKaHOB B
3epHe, HECMOTPS Ha TO, 4TO 00a COEANHEHNS UMEIOT PA3HBIN
MexaHm3M onocunTtesa HakorwieHus (Kibite, Edney, 1996), a
JIMHAMHKa HAKOTUICHHS B-TJIIOKAaHOB B 36PHOBKE OTIIMYACTCS
OT TAKOBOM JUTS APYTHX OMOXUMHYECKUX KOMIOHEHTOB (CoX,
Frey, 1985). Hamu He HaliieHO KOPPEIAIIOHHOM CBA3M MEXKITY
cojiep)kaHreM [B-IVIFOKaHOB M Oelika B 3epHE OBCa pa3HbIX
o0pasnos. ITo sTomy Bompocy B IUTEpaType HMPUBOISATCS
MIPOTUBOPEUUBBIC PE3YIIFTAThI: ONMCAHA KAK ITOJIOKUTEIbHAS
(Havrlentova et al., 2008), Tak u OTpUIIaTEIbHAS KOPPEIISIIIUS
(Miller et al., 1993).

[Ipu BBITIOMTHEHNH PAaOOTHI HE OOHAPYKEHO 3aMETHOTO
MPEUMYLIECTBA I'OJIO3EPHBIX 00pPa3lOB MO0 CPABHEHHUIO C
IUIEHYATBIMH B COJEPKAHUM [-TIIIOKAaHOB B 3€pHE, HA YTO
ykasbiBaiu apyrue ydaensie (Havrlentova et al., 2008; Biel et
al., 2009). Bosee Toro, y roJ03epHBIX 00Pa3IOB HE HAMICHO
YETKOW CBSA3M MEXIy COJAEpKAHMEM [-TIIIOKAHOB, JKUpa U
OeiKa B 3epHE 10 To/1aM UCCIICIOBaHNUSI.

3aknioyeHune

Taknm 0Opa3oM, BBITIOHEHHAs! B yCioBUAX BocTounoit Cu-
OMpH OIICHKA COPTOB OBCA [0 KOMIUICKCY OMOXUMHUYCCKUX U
(hu3HIeCKUX TOKa3aTeliel 3epHa M03BOINIIA BBIIEITUTH TOTEH-
[IMAJIBHO [IEHHBII NCXOAHBIH Marepuat. J{Jst HCronb30BaHus
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|/|3y‘—leHl/Ie COpTOB OBCa pas3nM4yHoro reorpa¢mquKoro
NPONCXOXOEHNA NO KavecTBY 3€PpHa U NPOAYKTUBHOCTA

B CEJIEKIIMU KOPMOBOT'O HAMPAaBJICHUsI MOKHO PEKOMEHI0BATh
COpTa ¢ MUHUMAIIBHBIM COJIEpKaHUEM [3-TITFOKaHOB B 3€PHE —
TyOunckuit, Bsarckuit u [onemn, B ceIeKIMA COPTOB MPOJIO-
BOJILCTBEHHOTO HarpasiieHus: — Mectubiit Tynuc 1, Mensenn
n TalIoH ¢ MaKCUMaJbHBIM CONIEpKaHUEM [-TTTIOKaHOB B
3EpHe.
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