VYupexaenne oopa3oBaHus
«bapaHOBUYCKNN rOCYJapCTBEHHBIN YHUBEPCUTET»

Becmnux, bapTV

E:xekBapTra/jibHbII HAYYHO-TIPAKTHYECKHH 5KYPHAJI

Nznaércs ¢ mapra 2013 . Breimyck 4, centsiops, 2016. Cepust «buonorndeckue Hayku (00rmast
ouomnorus). CelnbCKOXO3SIICTBEHHBIS
HayKH (QarpOHOMUS)»

Yupeoumens: yapexxnenue oopazoBanus «bapaHOBHUCKHUIT TOCYIapCTBEHHBIN YHUBEPCUTETY.

Tasnvui pedakmop scyprana Kouypxo Bacumuii MIBaHOBUY, TOKTOP CEITbCKOXO3SMCTBEHHBIX HAYK; ITPOGeCccop, aKaIeMUK
Benopycckoiit nH)KeHepHOW aKaieMUH, akaJeMUK MeTyHapoIHOH akaJeMHH TEXHIUECKOro 00pa3oBaHus, akaJIeMUK Mex-
JTYHapOIHOW aKaJIleMHUN HayK ITeJarOrMYeCKOro 00pa3oBaHumsl, aKaIeMHUK AKaJJeMHUH SJKOHOMUUECKUX HayK YKpauHbI, PEKTOp
yupexaeHus 00pazoBanus «bapaHOBUUCKHIA TocynapCTBEHHbINA YHUBepcuTeT (bapanosutu, Pecmybnuka benapych).

3amecmumens enasnozo pedaxmopa dcyprana Hukumosa Asa BacunbeBHa, KagAnAaT (HUIOIOTMYECKHX HAYK,
JIOLIEHT, TIPOPEKTOp 110 HAay4HOH padore yupexkaeHust oopa3oBanus «bapaHOBHUCKUIL TOCYIapCTBEHHBIH YHUBEPCUTET»
(bapanoBuum, Pecriydimnka benapycn).

MEKIYHAPOIHBIN PEJAKIIMOHHBI COBET CEPUM

O. P. AnekcaHapoBuy, TOKTOp OHMONOTHUECKUX HAyK, Mpodeccop,)3aBeayonuii kadenpoii 3oomoruu ITomopckoit
akagemun B Ciryricke (Cryrick, [Tompima);

9. Kurusl, mokrop Hayk, npodeccop (LLemwmn, [Tonbina);

A. A. TIpokuH, KaHIUIAT OMOIOTHYECKUX HAYK, BEMYINKI OWOIO0T yueOHO-HAYTHOTO IIeHTpa «BeHeBUTHHOBOY (eje-
PaJILHOTO TOCYIapCTBEHHOTO OFO/IKETHOT0 00pa30BaTEbHOIO YIPEKACHHS BHICIIETO MPO(eCCHOHaTLHOI0 00pa3oBaHHUs
«BopoHexckuii rocynapcTBeHHbIN yHUBepcuTeD» (BopoHex, Poccuiickas deneparus);

1351 ®emnonr, moktop, nmpodeccop, MHCTHTYT, SHTOMOIOTUH, (HaKyIbTET €CTCCTBEHHBIX HAyK, YHHUBEPCUTET UMCHU
Cynb Srcena (I'yanwxoy, Kuraiickas HaponHas Pecnyoinka);

B. A. lllamanaeB, JOKTOp CENbCKOXO3HCTBEHHBIX HAYK, CTApIINKA HAYYHBIH COTPYIHUK, podeccop Kadeapbl arpoHOMUN
1 DKOJIOT M (heiepaIbHOro ToCyIapCTBEHHOTO OI0/KETHOTO 00pa30BaTEIbHOTO YUPEXKIEHHUS BBICIIIETO PO eCCHOHATBHOTO
o0pazoBanus «CMOIEHCKas TOCYIapCTBEHHAS CENTLCKOX03siicTBEHHAs akaneMus» (CMmoneHck, Poceuiickas Deneparms).

PEJAKIIMOHHASA KOJUIEI'UA CEPUU
I'naBHbIii pemaxkTop cepuu

C. K«PriaeBnd, kaHauaT OMonornueckux Hayk, IOUEHT, JOLEHT KageIphl eCTeCTBEHHOHAYYHBIX AUCLIUILINH YIPEXK-
neHust oopazoBanus «bapaHoBuUCKuii rocynapcTBeHHbIH yHUBepcuTeT» (bapanosuun, Pecnyosnuka benapycn).

PeHaKTﬂp TEKCTOB HA AHIVIMICKOM SI3bIKE

E. T Kapanerosa, kanauaat (GpHIONIOrMIECKUX HayK, JOLEHT, 3aBeAyFOLIMi Kaderpoil TEOpHH U IPaKTHKH nepeBoza Ne 1
yapexaeHus 00pa3oBaHus « MUHCKHUIA roCyapCTBEHHBIH IMHIBUCTUYECKHH YHIBepcuTeT» (MuHCK, PeciryOnika benapycs).

E. D. AbGapoBa (omeemcmeennslil 3a Hanpasienue « Aeponomus»), KAHAUIAT CEITbCKOXO3SMCTBCHHBIX HAYK, JOIICHT,
JTUPEKTOP 000COOTIEHHOTO CTPYKTYPHOTO MOAPa3AeineHus «JITXOBHUCKHI TOCYTIapCTBEHHBIN arpapHbIi KOJUISIK) YIPEK-
nenust oopazoBanus «bapaHOBHUCKHUIA rocynapcTBeHHbIH yHUBepcuTeT» (JIsixoBuum, Pecmybnuka Benapycn);

A. B. 3eMonsaauyk (omeemcmeennuiil 3a Hanpaeienue « Oowias buonocusi»), KaAHIAAAT OMOIOTHYECKUX HayK, 3aBeIy-
FOIIHI Kaempoii ecTeCTBeHHOHAYYHBIX TUCIMILTHH YUpexKIeHHs 00pa3oBaHus «bapaHOBUUCKHU#T rocynapCTBEeHHbIH YHHU-
Bepcuren (bapanosuuu, Pecriyomnuka benapycs);

T. T. bu3iokoBa, KaHAWUIAT CEIbCKOXO3SHCTBEHHBIX HAYK, CTAPLIMIl MpernoaBarelib KadeApsl eCTeCTBEHHOHAYY-
HBIX JUCLMILUIAH yUpeKaeHus obpa3zoBanus «bapaHOBHUCKHUi rocynapcTBeHHbIN yHUBepcute™ (Bapanosuuu, Pecyo-
nuka benmapyce);



B. U. Bymryesa, TOKTOp CelIbCKOXO3SIMCTBEHHBIX HAYK, Ipodeccop, mpodeccop Kadeapsl CENEKIMN U TeHETUKH YIPEK-
neHust o0pazoBaHus «bemopycckas rocyIapcTBeHHAs CeNbCKOX03siicTBeHHAs akaaeMus» (Topku, Pecriydnuka benapych);

C. W. I'pu0, akagemuk HarmoHansHOM akageMuu Hayk bemapycH, TOKTOp CeTbCKOX03sHCTBEHHBIX HAYK, Ipodeccop,
maBHbIN HaydHbI coTpynHuk PYII «HayuHo-npakrudeckuii neHTp HarmonansHoit akanemun benapycu Hayk 1o 3emie-
nenuioy» (JKomuuo, Pecriyonuka Benapycs);

B. B. I'puuuk, JOKTOp OHOIOTHYECKUX HayK, JOIICHT, 3aBEAYIOIINH Kadeapoii 00IIel SKOIOrH U METOIMKH IPETio/IaBa-
Hus ouonoruu benmopycckoro rocymapcTBeHHOro yuuBepcurera (Munck, Pecyoiuka Benapycs);

M. A. JIxyc, kaHauaar OMOJIOTMYECKUX HayK, JIOLEHT, JONEeHT Kadeapbl O0TaHHKN bemopycckoro rocynapcTBeHHOrO
yHuBepcuteta (MuHck, Pecniyonmka benmapycs);

A. Y. Epomos, 10KTOp OMONIOrHYecKUX HayK, podeccop, npodeccop Kaheapbl HHKEHEPHOU SKOIOTHH YUPEKACHHS
o0Opa3zoBaHus « MeXTyHapOIHBIN TOCYIapCTBEHHBIH K0JIornyeckuii yausepcureT uMenu A. J[. Caxapoa» bemopycckoro
rocyaapcTBeHHoro yauBepcutera (Munck, Pecniyonuka benapycs);

A. B. KuiisaeBckuid, wieH-KoppecnonaeHT HalpioHansHoOM akafeMun Hayk bemapycu, JokTop OHOIOrHYeCKIX HayK, Ipo-
(eccop, mupextop [ocynapcTBeHHOro HayqHOro yupexaeHus « THCTUTYT reHeTHKH 1 nuTonoruy HarmoHasHO# akaieMun
Hayk benapycu» (MuHck, Pecniyosmka benapycn);

H. I1. JlykamieBud, JOKTOP CETLCKOXO3SHCTBEHHBIX HayK, Mpodeccop, 3aBeayronii Kapeapon KOpMOIPOU3BOACTBA
yupexaeHus obpasoBaHus «Buredckas opieHa “3Hak modyéra” TOCymapCTBEHHAs aKaleMHs BETEPUHAPHOW METUIUHBDY
(Burebck, Pecriyonuka benapych);

JI. . lllomaH, TOKTOP CEMBCKOXO3SMCTBEHHBIX HAyK, CTapIInii Hay4dHbIN cOTpynHUK PYIT «MuHcKkast oOnacTHas cellb-
CKOXO3SIMICTBEHHA ONbITHAs cTaHIus HarmonamsHoM akageMun Hayk bermapycmy, (. Harambesck, Pecryoirka Benapycs);

O. B. SIHuypeBud, KaHauaaT OMOIOTMUECKUX HAyK, IOLEHT, JOLEHT Kadepbl 300M0TMH ¥ (PUBHOIIOTHH YEJIOBEKA 1 YKUBOTHBIX
YApeXIeHUsT 00pa30BaHus «I POMHEHCKHI TOCYTapCTBEHHbIN yHUBepcuTen-uMern Saku Kynaney (IpomHo, Pecryonuka benapych ).

Aopec peoakyuu:

yi1. BotikoBa, 21, 225404 1. BapanoBu4u.
Tenedon: +375(163) 45 46 28.

E-mail: vestnik@barsu.by

Toonucuwie unoexcor: 00993 — 1t MHAUBHUTYATBHBIX TOAIMCUHKOB; 009932 — i opraHu3ariyii.

CBUIETENTBCTBO O PETHCTpaLy cpeacTB MaccoBornadopmarmu Ne 1533 or 30.07. 2012, BeinaHHOE MUHHCTEPCTBOM
uHpopmanuu Pecniyosvku benapyce.

B coomeemcmeuu ¢ npukazom Buicuiteti ammecmayuonnou komuccuu Pecnyonuxu berapyco om 21 sineaps 2015 a.
No 16 nayuno-npakmuueckuil scypruai.«Beemnux Bapl'Vy cepust «buonocuueckue nayku (oowas 6uonoeus). Cenbcko-
XossticmeenHble HayKu (azpoHoMusl)y 8Kkn0uén 6 Ilepeuens nayunvix uzoanuti Pecnyonuxu benapycs 05 onyoiuxosa-
HUSL pe3yIbmamos OUCCEPMAYUOHHBIX, UCCIe008aHULL NO OUOL02UYeCKUM HAYKaM (0bwas Ouonozus), cenbCckoxo3sii-
CMBEHHBIM HAYKAM (A2pOHOMUL):

Hayuno-npaxmuueckuii sicypran «Becmuux bapl'V» exmouén ¢ PUHI] (Poccutickuii unoeKkc Hay4Ho20 Yumuposanust),
JuyeH3uonnslil 002060p Ne 06=01/2016.

H30amensy: yapexaenue o0pa3oBanus «bapaHOBUUCKHUII TOCYIapCTBEHHBIN YHUBEPCUTET.

BbIx0nuT Ha pycckoM, 6elIopycCKOM M aHIJIMICKOM SI3bIKaXx.

XKypHnai pactipocrpansiercs Ha Tepputopru Pecriyonuku benapycs, CHI™ u npyrux crpan mupa.

3asedyrowuii pedakyuonno-uzoamenvckum omoerom E. I. Xoxon
Texnuueckuti pedakmop B. B. Kykpem:

Komnviomepuaa éépcmra B. B. Kykpem

Koppexmop C. A. bepe3Hiok

Toamucaro B medars 07.09.2016. Gopmar 60 x 84 '/,. Bymara kcepokcras. ITedars mudposas. Fapautypa Taiimc. Yoo meq. 1. 10,80.
Yu.-u3n. 1. 8,00. Tupax 75 9k3. 3aka3 1871.

Ilena cBoOOmHAS.

[Nonurpagdudeckoe UCIONHEHHUE: OTKPBITOE aKIMOHEpHOE 001ecTBO «KpacHas 3Be3nay. CBUICTENBLCTBO O TOCYAAPCTBEHHOW pe-
THCTPALIMK U3AaTeNs, U3TOTOBUTENS U PAaCIPOCTPaHUTENsI eyaTHbIX u3nanuii Ne 2/7 ot 28.10.2013.

IOpununueckuii anpec: nep. 1-it 3aropoausiii, 3, 220073 MuHCK.

[ToutoBsiit aapec: yin. Coserckas, 80, 225409 bapaHoBu4H.

© Bapl'V, 2016



YcraHoBa agykaribli
«bapaHaBilKi 13p:kayHbl YHIBEPCITIT

BecniK, bapDY

IIToxkBapTabHBbI HABYKOBA-IIPAKTHIYHbI YaCOIIIC

Brimaenmia 3 cakaBika 2013 . Breimyck 4, Bepacens, 2016. Cepbis «bisutariaabis HaByKi (aryiibHast
ouutorist). Cenbckaracnazapublsi HaByKi
(arpanomisi)»

3acnasanvuik: ycranoBa ajaykanpli « bapaHaBilki q3spykayHbI YHIBEPCITITY.

Tanoynul paoaxmap uaconica Kauypka Bacinb [BanaBiy, nokrap cenbckaracrnagapubix HaByK,rpadecap, akaadMik
Benapyckaii imKbIHEpHaH akaadMii, akagdMik Mi>kHapoiHai akaadMii TIXHIYHAKW aayKallbliyakaadMik MixkHapoqHai
akajdMii HaBYK TelarariqtHai ayKaribli, akaoMik AKaIpMil SkaHaMIYHBIX HaBYK YKpaiHbl, 3aCIy)kaHbl paOOTHIK aTyKallbli
Pacrryoniki Benapych, pakTap ycTaHOBBI aayKaribli « bapaHaBinki m3sprkayHsl YHiBepciTIT» (bapanasiust, Paciyoiika beapych).

Hamecnix eanoynaea paoaxmapa waconica Hikimosa Ajia BacinbeyHa, KaHABIAAT (iTAIAT9HBIX HABYK, JAIHT, TPapaIK-
Tap Ia HaByKoBaii pa0orie YCTaHOBBI aayKallbli « bapaHaBilki A3spkayHbl YHIBepCITIT) «(bapanasivsl, Paciyonika benapych).

MI’KHAPOJIHBI PIAKLBIIHBI CABET CEPBII

A. P. AnexcanapoBiy, AoKkTap OisyIariuHbIX HaByK, mpadecap, 3aramusik kadenpsr 3aanorii [lamopckail akamsmii
¥ Ciymicky (Cnymick, ITombirya);

3. KuieiBbl, nokrap HaByk, npadecap (Iusmin, [Tonpnrga);

A. A. TlpokiH, KaHABIIAT OisUIaTiYHBIX HABYK, BSTY4bl OicNar ByusOHa-HaByKOBara IPHTpa «BeHeBininaBay denspaib-
Hail 13siprkayHail OloHKITHAN alyKalbliiHall yCTaHOBBI BHIIMIIAN MpadeciiiHai agykanpli «BapoHexkcKi A3spixKayHbI
yHiBepcita™ (Baponex, Paciiickas @empparipis);

135 ®ennonr; nokrap, npadecap, [HCTHITYEOHTaAMAIOT 11, (haKylIBTAT MPBIPOAa3HayybIX HaBYK, YHiBepciTAT iMsi CyHb
SArcena (I'yanwkoy, Kitalickas Hapomuas Pacmyorika);

V. A. llamanaey, noKTap cenbcKaraciaapybiX HaByK, CTapIIbl HABYKOBHI CYIIPaLOYHIK, ipadecap Kadeaps! arpa-
HOMIi 1 3Kauorii dendpanbHail n3sapkajiHail OI0MKITHAN ajyKallbliiHai yCTaHOBHI BRINMIIAN NpadeciiiHail aaykarbli
«CmareHcKast 13siprkayHas cestbekaraciaiapygas akaapmis» (CMaieHck, Paciiickas demdparpis).

PITAKIBIMHAS KAJIETISI CEPBII
I'asioyHbl pagakTap cepbli

C. K. PeiHj3eBiu, KaHabIIaT OisU1ariuHbIX HABYK, NAIPHT, TAIPHT Kadeapsl MPbIPoAa3HayYbIX ABICIBIIUTIH YCTaHOBBI
amykanpll «bapanaBiliki q3sprxkayHbl YHiBepciTaT» (bapanasiusl, Paciyonika benapych).

Pynakrap TOKcTay Ha aHniuilickai MoBe

A.T. Kapaneraga, kaHapIaar (hijianariyHpIX HaBYK, JAIPHT, 3aTa4bIK Kadeapbl TI0PHII 1 paKThIKi nepakiary Ne 1 ycTaHOBBI
aykatibli « MiHCKI A3piKayHbI JTiHT BiCTBIYHBI YHiBepciTIT» (MiHCk, PacnyOutika benapycs).

A. D. AbGapaBa (aokasuvl 3a Hanpamax «Azpanomisy), KaHABIIAT CENbCKaracraaapyblX HaBYK, NAIDHT, JBIPIKTAP
afaco0JIeHara CTpyKTYpHara rnajapa3asuieHHs «JIIxaBilki I35 KayHbI arpapHbl KaJieK» YCTAaHOBBI ayKalibli «bapaHaBitiki
I3sipKayHbl YHiBepciTI™ (JIsixasiubl, Pacnyonika benapycn);

ALY, 3eManIamuyK (adxkasHwvl 3a Hanpamax «AzyneHas 6isnioeisy), KaHIpIIaT OlsuIariqHbIX HAaBYK, 3araI4bIK Kaephl IIPhIPo-
Jla3HaY4bIX ABICUBILTIH YCTAaHOBBI a/iyKalpl «bapaHaBiuki 13spxayHbl yHiBepciTa™» (bapanasiubl, Pacybinika benapycn);

T. I1. biztokoBa, KaHABIIAT CENbCKAaracnaaapyblX HABYK, CTApIIb BBHIKIIAUBIK Kademphl MpbIpona3HayubIX ABICIBIILTIH
yCTaHOBHI aayKanbli «bapanasinki a3spxayHsl yHiBepciTI™ (bapanasiusl, Pacnyoiika benapycs);

B. 1. BymiyeBa, nokrap ceibckaracrnagapyubix HaBYK, padecap, npadecap kadenpbl CeJIeKIbli i TeHETIKI YCTaHOBBI
anykanpl «bemapyckas n3spikayHas cenbckaracnanapyas akaaamisy (Iopki, Paciyonika benapycs);



C. I. TpsI0, akagamik HatpisiHanbHali akagamii HaByk benapyci, gokrap cenbckaracnaiapubix HaByK, npadecap, rajJoyHsl
HaByKOBBI cynparioyHik PYTI «HaBykoBa-mipakreranel IpHTp HanpisiHaIbHAM akaaoMii HaByk benapyci na 3eMiisipoOCcTBY»
(*Konzina, Pacriyonika benapycn);

B. B. I'pbubIk, qOKTap OisiariuHbIX HABYK, NAIPHT, 3araaublk Kadenphl aryibHai 9Kajorii 1 MeTOABIKI BBIKJIaIaHHS
oisnorii Benapyckara n3sprkayHara yHiBepcitaTa (MiHCK, Pacnyoitika benapycs);

M. A. JIxyc, KaHabIIAT OlsUTarivHbIX HABYK, NAIPHT, JAIHT Kadeaps! OaraHiki bernapyckara m3sprkayHara YHIBEpCiTITa
(Minck, Pacriyomnika benapycs);

A. 1. Epamoy, nokrap OisuariqHeIX HaBYK, npadecap, npadecap kadeapsl iHKbIHEpHaH 9KaJIorii YCTaHOBHI aIyKallbli
«Mi>XHapOIHBI IB3sIpKayHbI SKaNariaHel YHiBepciToT iMst A. JI. CaxapaBa» benapyckara mzsipxaynara yHiBepcitata (MiHCK,
Pacnyonika Benapycs);

A. V. Kinpusycki, uieH-kap3cnaHadHT HanplsiHanpHal akaa3Mii HaByk bemapyci, 1okTap OisutariusHblX HaBYK, Ipa-
(ecap, apipakrap J3sapxayHaii HaByKoBall YCTaHOBBI «[HCTBITYT I'eHEThIKI 1 1bITasiorii HarplaHaabHail akaa3Mii HaByK
Benapyci» (Minck, Paciyoinika benapych);

H. I1. JIykanmmBiy, TOKTap cenbckaraciaaapybix HaByK, npadecap, 3araIublk kadepbl KOpMaBbITBOPUACLI YETaHOBBI a/TyKa-
1Ipli «BineOckast opivHa “3HaK Mamanbl”’ A3sprKayHast aka13Mis BeTIpbIHapHA# MembIbIHED (BileOck, Pacyorika benapycs);

JI. I. Illodman, mokrap cenbckaracnagapyubx HaByK, CTapiibl HAByKoBbI cynpanoyHik PYTI «MiHckast abnacHas ceib-
cKaracriaiapyas ocieHas cranupis HapisiHanpHai akaapmii HaByk benapyci» (. Hatamseyck, Paciyonika benapych);

B. B. SInuypaBiy, kaHabIaaT OisLIariYHbIX HABYK, NAIPHT, JAIPHT Kadeapbl 3aasioriii (i3isiorii yanaBeka i )KbIBEN ycTa-
HOBBI a/1yKanbli «I poa3eHcki a3sapxayHsl yHiBepciTAT iMs Suki Kynamsn (Ipoftia, Pacityonika benapycs).

Aopac paodaxypii:

Byn. Botikaga, 21, 225404, 1. bBapaHnagiubl.
Tanedon: +375 163 4546 28.

E-mail: vestnik barsu@tut.by

Taonicuvis inoaxcer: 00993 — s iHABIBIyaIbHBIX Hagmicublkay; 009932 — mis apranizanslii.

[NacBeguanne ab paricrpansli cpoakay Macapaii ilapmasti Ne 1533 ax 30.07.2012, BeinanzeHae MinictapcTBam
iH(apmarreli Pacmyoiiki bernapych.

YV aonaseonacyi 3 sacaoam Buiwsitiwail amacmayvitinai kamicii Pacnyoniki Berapyce ao 21 cmyosens 2015 e.
Ne 16 nasyrxosa-npaxmuiunel yaconic «BecHix bap/lV» cepuis «bBisinaziunvis Hagyki (acyavras bisnoeis). Cenvckazac-
naoapuvis Ha8yKi (acpanomis)y ykmouarsl y Hepanix nagyxoewix evidanusy Pacnyoniki Bearapyce ons any6nikaganms
BBIHIKAY ObICEPMAYLIIHLIX 0ACIe0a8aH Y NA OIIA2IYHbIX HABYKAX (a2yibHas OIsN02IS), CelbCKa2acnaoapubix HAGYKAX.

Hasyxosa-npaxmurunvl yaconic «Beenix bap/lV» yxmouanwt y PIHI] (Paciiicki in09KC HABYK06a2a YblMABAHHSL),
aiysu3itnel oazasop No 06-01/2016.

Buioasey: ycranoBaamykanpil « bapaHaBilki 13pikayHbI YHIBEPCITIT.
Beixon3ine Hapyckaii, Oenapyckai i aHITificKai MOBax.

Yacormic pacrayciomkBaeliiia Ha TapsiTopbli Pacnyomiki benapycs, CH/JI 1 iHIIBIX KpaiH CBETY.

3azaduvix proaxywviiina-evidaseykaza aoosena A. I. Xaxon
Toxniunsl paoakmap B. Y. Kykpamn

Kamntomapuaa éépcmxa B. Y. Kykpam

Kapsxkmap C. A. bepazuiok

Haxmicana aa apyky 07.09.2016. @apmar 60 x 84 '/.. Ilamepa kcepakchas. JIpyk miu6asel. Tapritypa Tafimc. YM. Apyk.
apk. 10,80. Yi.-eix. apk. 8,00. Teipax 75 3x3. 3aka3z 1871.

Kot cBabOmHEL.

[Nanirpadiunae BIKaHAHHE: aJKpbITae aKIbITHEPHAE TaBapbICTBa «UbIpBOHAS 30pKay. IlacBenuanHe a0 A3sp)kayHail paricTpalbli
BBIZIay11a, BEITBOPLIBL, paclayCIOMKBalIbHIKa JpyKaBaHbIX BeIAaHHAY Ne 2/7 am 28.11.2013.

IOpbiapunbl anpac: 3aByin. 1-b1 3arapaansl, 3, 220073 MiHck.

[TamroBer aapac: Byn. Casenkasi, 80, 225409 bapaHaBiubl.

© bapZly, 2016
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BIOLOGICAL SCIENCES
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A. V. Derunkov
Scientific-Practical Centre of the National Academy of Sciences of Belarus for Biological Resources, 27, Akademicheskaya st.,
220072 Minsk, Belarus, +375 (17) 332 16 39, alex_derunkov@tut.by

SPECIES DIVERSITY AND ECOLOGICAL STRUCTURE OF ROVE BEETLE
ASSOCIATIONS (COLEOPTERA, STAPHYLINIDAE) IN THE WETLAND COMPLEX OF
LAKE DRISVIATY

Staphylinid species diversity has been studied in different habitats in the water protection zone of Lake Drisviaty and in the
floodplains of the adjacent rivers. Totally 67 rove beetle species were collected in'different wetland ecosystems. Three staphylinid
species were recorded for the first time for the territory of Belarus. Some rare, rove beetle species were also collected during the study.
The beetle association’s dominance structure, the life form spectrum and'beetle\association’s structure according to habitats preference
and hygropreferendum have been studied. The observed life formsspectra reflect the area’s peculiar features and are typical for
waterlogged habitats in floodplain fens. Forest and wetland staphylinid groups prevail in the ecological group spectra in forest and open
biotopes, correspondingly.

Key words: Staphylinidae, species diversity, ecological structure, wetlands, Lake Drisviaty, Belarus.

Table 2. Fig. 3. Ref.: 6 titles.

A. B. JlepynkoB
TocynapcTBeHHOE HAayIHO-POM3BOACTBEHHOG 00BeanHeHne «HaydqHo-npakTiHyeckuil neHTp HannoHansHON akaaeMun Hayk
Benapycu o 6uopecypcamy, ymsAkagemuueckas, 27, 220072 Munck, Pecnybnuka benapycs, +375 (17) 332 16 39,
alex_derunkov@tut.by

BUJOBOEPAZHOOBPASUE U DKOJOI'MYECKASA CTPYKTYPA
KOMIIIIEKCOB CTA®UJINHU]/ (COLEOPTERA, STAPHYLINIDAE)
BOJHO-BOJIOTHOI'O YI'OJAbsl O3EPA JPUCBATHI

BunoBoepaznoobpasue crapuianHuL ObUIO HCCICIOBAHO B PA3IMYHBIX MECTOOOMTAHUSAX B BOJOOXPAHHOI 30HE 03epa [{pUCBSTHI
U B NoiiMax Mpuieraromux pek. Beero Obi10 cobpano 67 BUIOB CTaQUIMHUA B Pa3HBIX BOAHO-OONOTHBIX 3KOCHCTeMax. Tpu BHOa
cTadMIMHUA BIICPBBIE OTMEUEHB! I TeppuTopun bemapycu. Takxke HEKOTOpbIE peAKHE BHIB!I OB COOpaHBI BO BpeMs IPOBEACHUS
uccienoBaHuil. IIpoaHanu3upoBaHbl JOMUHAHTHAS CTPYKTYpPa KOMIUIEKCOB CTaQMIMHU, CIIEKTP KU3HEHHBIX (OPM, CTPYKTypa KOMII-
JIEKCOB XYKOB 110 OMOTOIMYECKON MPUYPOIEHHOCTH U TUrporpedepeHyMy. BEIsSBICHHBIN CIIEKTpP KU3HEHHBIX (JOPM OTpa’kaeT OCHOB-
HBIE€ YePThI TEPPUTOPHHU U TUIIHYECH JUI IEPEyBIaKHEHHBIX MECTOOOUTAHNI Ha TOMMEHHBIX 00s10Tax. JIecHast u 60JI0THAs SKOJIOTHIECKHUE
TPYNIIB CTAQUINHU IPeodIafatoT B CHEKTPE SKOJIOTMYECKUX IPYIII B JICCHBIX U OTKPBITHIX OMOTOMAX COOTBETCTBEHHO.

KaroueBsie caoBa: Staphylinidae, BunoBoe pazHoobpasue, 3K0oJIOTH4ecKasi CTPyKTypa, BOZHO-O0IOTHBIE Yrozbs, o3epo pu-
cBATHI, benapyce.

Tabu. 2. Puc. 3. bubmuorp.: 6 Ha3B.

© Derunkov A. V. Species diversity and ecological structure of rove beetle associations (Coleoptera, Staphylinidae) in the wetland
complex of lake Drisviaty. 2016.

© JlepynkoB A. B. BunoBoe pazHooOpasue u sKonoruueckas crpykrypa komiiekcoB cradpumunua (Coleoptera, Staphylinidae) BogHo-
OostoTHOrO yrones osepa [Jpuceatel. 2016.
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Introduction. Lake Drisviaty, a wetland complex of international importance, occupies the area of more
than 6 600 ha. The Belarusian part of the wetland complex includes Lake Drisviaty, floodplains of the largest
adjacent rivers Drisviata and Richyanka, the water protection zone of the Lake and large islands in the Lake.
This territory includes diverse forest, meadow and mire ecosystems and is characterized by high insect diversity.
Birch and black alder communities and fens are prevailing in the landscape. The site is a good example of a
natural or moderately transformed wetland complex characteristic of the Eastern Baltic region.

Rove beetles (Staphylinidae) is one of the most abundant and diverse groups of the herpetobiontic beetles
in wetlands. Staphylinid species diversity in the region is still poorly known. Such data are needed to identify the
key insect habitats, to develop the actions for their protection and for sustainable management.

Material and methods. The study is carried out in the forest and open ecosystems on“the banks of Lake
Drisviaty and in the floodplains of the Drisviata and Richyanka Rivers. The insects were'collected by means of
soil trapping from the 7 September to the 2 October 2006 in the following habitats (Figure 1), marked by the
corresponding numbers in the tables and in the figures (the nomenclature of the plant associations is cited
following .M. Stepanovich [1]):

1 — black alder forest on the bank of the lake, the fen Carici elongatae — Alnetum-glutinosae association,
55°37'3"N—26°39'12"E;

<
LATVIA |
J
L - '
: Nurvyantsy
1 = E= Karasino

1&3
@
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B2

BELARUS
LITHUANIA

Figure 1. — The scheme of the region of study with the sites
of trap locations (indicated by circles)

PucyHok 1. — Cxema pervoHa uccrnegoBaHuit ¢ mecramu
YCTaHOBKM NoBYyLleK (0003Ha4YeHbl KpyXKamu)
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2 — pine forest on the bank of the lake, dominant associations — Pyrolo-Pinetum and Pleurozio schreberi-
Pinetum, 55°3827"N —26°38'39"E;

3 — mesophytic meadow — Festucetum rubrae association, 55°37'3"N — 26°39'1"E;

4 — fen on the bank of the lake, dominant associations — Phragmitetum communis and Caricetum
lasiocarpae, 55°38'58"N — 26°38'39"E;

5 — fen in the Drisviata River floodplain, dominant associations — Caricetum elatae, Equisetetum limosi
and Caricetum distichae, 55°32'77"N — 26°35'33"E;

6 — fen in the lower Richyanka River floodplain, dominant associations — Caricetum elatae, Phragmitetum
communis and Caricetum lasiocarpae, 55°36'33"N — 26°41'33"E;

7 — fen in the upper Richyanka River floodplain, dominant associations — Caricetum lasiocarpae and
Caricetum elatae, 55°4'12"N — 26°43'58"E;

8 — black alder forest in the Middle Richyanka River floodplain, Urtice-Alnetum glutinosae association,
55°38'4"N —26°43'49"E;

9 — fen in the Richyanka River mouth, dominant association — Salicetum pentandro-cinereae, 55°35°58"N —
26°422"E.

Plastic cups with an opening diameter of 72 mm and a volume of 250 ml were used asypitfall traps. A formalin
mixture (4%) was used as a fixing agent. The cups were filled by formalin'up to !/,. /At each site, 15 cupswere
arranged along the random rectilinear transect 5 m apart.

The following classes of beetle abundance were determined to estimate the association dominance structure:
dominants — species with abundance more than 5%; subdominants— abundance from 2 to 5%; recedents —
abundance from 1 to 2%; subrecedents — abundance less thangl % [2].

The life form spectrum was determined according to J. Bohac’s ssystem [3—4] with some modifications.
The species were divided into groups according to habitats preference and hygropreferendum with the use of
data from Central Europe [5] and the author’s own observations.

Results and discussion. Totally 67 rove beetle species were collected in the wetland ecosystems of
Lake Drisviaty (Table 1). In the coastal biocenoses, the most diverse beetle species composition was observed
in the mesophytic meadow (site 3) where 21 species were found. The poorest in the species number was the
fen at site 4, where only 1 specimen of the single species Olophrum consimile was found. Staphylinid species
compositions were quite different at'every site. Acrotona fungi, Ischnosoma splendidum, Anthobium
atrocephalum and Drusilla canaliculata were recorded in all studied biocenoses.

Three rove beetle species were recorded for the first time in the Belarusian territory — Sunius
melanocephalus, Mycetoporus forticornis and Trichiusa immigrata. One male of the first species, one
female each of the second and the third species were found at site 3. Sunius melanocephalus and Mycetoporus
forticornis prefer soils rich inshumus. They are common in dry habitats including meadows and fields, on the
borders of ecosystems. The'mesophytic meadow is a very typical habitat for them. Trichiusa immigrata is an
immigrant from/North America. It was recorded for the first time in Europe, in Germany, in 1975 and is known
to be distributed across all Europe including Scandinavia. The species inhabit composts and dung.

Some rare rove beetle species were also collected during the study. The record of Encephalus complicans
is the second in the Belarusian territory. This species was recorded for the first time near Vitebsk in 1989 [6].
Only one specimen was collected at site 3. The species is rare, and usually single specimens are recorded in
collections. It inhabits herbal and sedge tussocks of wet meadows. Acylophorus glaberrimus was found in
the fen in the Drisviata River floodplain (site 5). So far, it has been recorded in Belarus in Vitebsk Region only.
The species is stenoecic inhabitant of bogs and fens and is rare in collections. Lordithon pulchellus is a rare
species, too. It has been found more often in the Belarusian Polesye being a stenoecic inhabitant of fungi,
mostly in floodplain forests. Sometimes, this species can be found in open deciduous forests and parks. We
discovered this species in the Middle Richyanka River floodplain (site 8), which is the most appropriate habitat
for it (i.e., black alder forest of the park type with admixture of maple, birch and other kinds of trees, with
numerous mushrooms). Only one specimen was collected.

The compositions of dominants as well as general species compositions were considerably different at all
sites. In the black alder forest on the lake bank (site 1) only 8 species were found, with Aleochara brevipennis,
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Table 1. — Species composition and abundance (%) of the staphylinid beetles in the studied habitats
in the wetland complex of Lake Drisviaty (explanation see in the text)

Tabnwuuya 1. —Bugosoi coctaB n obunve (%) >xykoB cTadmMHUA B UCCrieJOBaHHbIX MECTOODUTaHMAX
B BOAHO-00MOTHbIX yroabsix o3epa OpuceaTbl (0603Ha4YeHnsa cM. B TEKCTe CTaTby)

Sites
1 2 3 4 5 6 7 8 9

Species

Philonthus decorus (Grav.) — — — — — — — + _

Philonthus fumarius (Grav.) — — 1.3 — — — — _ _

Ischnosoma splendidum (Grav.) — 1.2 1.3 — — 10.3 3.2 — 3.4

Ochthephilum fracticorne (Payk.) — — — — — 6.9 — — —

Tachyporus chrysomelinus (L.) — — 2.7 — 5.5 — 3.2 — —

Tachyporus hypnorum (F.) — — 5.4 — — — & — _

Tachyporus nitidulus (F.) — — — — — 17 — — —

Tachyporus quadriscopulatus Pand. — — — — — 1.7 — — —

Tachyporus scitulus Er. — — 1.3 — — - — — _

Tachyporus transversalis Grav. — — — — — 1.7 9.7 — —

Tachyporus dispar (Payk.) — — 4.1 — — 1.7 — — —

Tachinus corticinus Grav. — — — — — 12.1 6.5 — 1.7

Mycetoporus mulsanti Gglb. — 1.1 — — — — — — —

Mycetoporus forticornis Fauv. — — 1.3 — — — — — —

Lordithon lunulatus (L.) — 2.3 — — — — — — —

Lordithon pulchellus (Mannh.) — R — — — — — + _

Erichsonius cinerascens (Grav.) 38 — — — — — — — —

Gabrius breviventer Sperk — — 4.2 — 55 — — — —

Gabrius trossulus (Nordm.) — — — — — — 3.3 — —

Gabrius osseticus (Kol.) — — — — — 1.7 — — —

Acylophorus glaberrimus (Hbst.) — — — — 5.5 — — — —

Xantholinus linearis (Ol.) — — — — — — 3.2 — —

Gyrohypnus angustatus,Steph. — — — — — 3.5 — — 1.7

Lathrobium brunnipes (F.) — — — — — — 6.5 — —

Lathrobium impressum Heer — — — — — 1.7 — — —

Euaesthetus ruficapillus (Lac.) 3.9 — — — — — — — —

Stenus carbonarius Gyll. 3.9 — — — — — — — —

Stenus clavicomis (Scop.) — 2.3 — — — 1.7 — — —

Stenus geniculatus Grav. — — — — — — — — 17

Stenus pallipes Grav. — — — — — — 3.2 — _

Stenus palustris Er. 3.8 — — — — — — — 17

Megarthrus denticollis (Beck) — — 1.3 — — — — — —

Olophrum assimile (Payk.) — — — — 5.6 — 38.7 — 25.4

Olophrum consimile Gyll. 7.7 — — + 389 — — — —

Olophrum fuscum (Grav.) — — — — — 17 — — _

Arpedium quadrum (Grav.) — — — — 56 — — — 34
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The completion of the table 1

Species

Sites

Eucnecosum brachypterum (Grav.)

5.6

Acidota crenata (F.)

3.2

Anthobium atrocephalum (Gyll.)

3.2

6.8

Carpelimus corticinus (Grav.)

1.3

Anotylus rugosus (F.)

5.6

10.1

Sunius melanocephalus (F.)

1.3

Paederus riparius (L.)

16.7

Rugilus erichsonii (Fauv.)

14

Rugilus rufipes Germ.

Aleochara brevipennis Grav.

Amischa analis (Grav.)

Acrotona aterrima (Grav.)

1.1

1.3

Acrotona fungi (Grav.)

64.4

122

8.7

Trichiusa immigrata Lohse

1.3

Oxypoda abdominalis (Mannh.)

33.8

4.8

Oxypoda praecox Er.

Oxypoda advena Makl.

Oxypoda elongatula Aubé

Oxypoda acuminata (Steph.)

35.6

Parocyusa rubicunda (Er.)

Ocalea badia Er.

Liogluta alpestris (Heer)

Liogluta granigera (Kiesw.)

Atheta graminicola (Grav.)

14

Plataraea dubiosa (Benick)

1.1

Drusilla canaliculata (F.)

23.0

17.6

Zyras collanis,(Payk.)

Encephalus complicans Steph.

1.1

Myllaena’intermedia Er.

27

Myllaena minuta (Grav.)

1.2

14

Aleocharinae gen.sp.

Totally species

11

21

10

19

13

13

Note: (+) — abundance is less than 1%.

Oxypoda elongatula and Olophrum consimile dominating. Other species were subdominants. In the pine
forest on the lake bank (site 2) 11 species were found. Two of them, Acrotona fungi and Drusilla canaliculata,

were dominants, no subdominants were recorded.

In the mesophytic meadow (site 3), where staphylinid species composition was the most diverse, the
dominant structure was distinctly more complicated. Four species, Oxypoda abdominalis, Drusilla canaliculata,
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Acrotona fungi and Tachyporus hypnorum, were dominants, Gabrius breviventer, Tachyporus dispar,
Tachyporus chrysomelinus and Myllaena intermedia were subdominants. The recedent species composition
was diverse.

In the Drisviata River floodplain fen (site 5) only 10 species were found. Because of the scarce number of
beetle specimens collected here, all species were assigned to the dominant class. The most numerous of them
were two species, Olophrum consimile and Paederus riparius, whose total abundance was above 50%.

In the lower Richyanka River floodplain fen (site 6) the species composition was the most diverse of all
studied sites in the floodplain of that river. Nineteen species were found there. Acrotona fungi, Tachinus
corticinus, Ischnosoma splendidum, Ochthephilum fracticorne, Eucnecosum brachypterum and Amischa
analis were dominants. Four species, Gyrohypnus angustatus, Rugilus erichsonii, Oxypoda abdominalis
and Oxypoda advena, were subdominants.

In the upper Richyanka River floodplain fen (site 7) 13 species were found. Olophrum assimile, Acrotona
fungi, Tachyporus transversalis, Tachinus corticinus and Lathrobium brunnipes wete dominants, the rest
were assigned to the subdominant class.

In the black alder forest in the Middle Richyanka River floodplain (site 8) 13 species were also found.
Oxypoda acuminata, Liogluta granigera, Anthobium atrocephalum, Drusillaycanaliculata and Acrotona
fungi were dominants, only one subdominant species, Oxypoda abdominalis, was, found there.

In the Richyanka River mouth fen (site 9), in the border zone overgrown with willow shrubs, 13 species
were found. Olophrum assimile, Oxypoda acuminata, Drusilla canaliculata, Anotylus rugosus, Anthobium
atrocephalum and Acrotona fungi were dominants, only two species, Ischnosoma splendidum and Arpedium
quadrum, were subdominants.

Almost at all studied sites, diverse life form spectra of staphylinids were recorded. This fact reflects
species habitat conditions in the basic types of biocenoses of\Lake Drisviaty wetland complex. From 6 to
8 beetle life forms were found in every biocenose (Table 2): Only in black alder forest at site 1 the life form
spectrum was very poor and includes 4 groups only.

Nearly in all studied biocenoses litter zoophagesistratebionts dominated. These beetles have inconspicuous
living habits in the body of forest or meadow litter. The preportion of species from that group varied from 30—
53%, but in the best studied biocenoses it wasa little more than 30%. Abundance of this group was also high
and reached ca. 84% at site 8. Staphylinids of this life form were not found only in the black alder forest on the
lake bank (site 1), which is fen by nature and'is flooded most of the year and in the fen at site 5, with its high
subsoil waters table. Due to permanent water logging of soil surface in these biocenoses, conditions there are
not favorable for litter staphylinid species.

The group of torphobionts is'very common in the studied wetlands. These beetles inhabit wet moss in bogs
and on lake and river banks. The proportion of this group varied between 14—50%, but the abundance was
low. Only in black alder forest at site 1, the abundance of torphobionts reached up to 80%, primarily due to
domination of two ‘species, Aleochara brevipennis and Oxypoda elongatula.

The groupsfof small walking epigeobionts and psammocolimbets coastal group were found in most of the
studied biocenoses. The proportion and abundance of these groups were small. The small walking epigeobionts
were represented mostly by species of Philonthus and Gabrius, coastal psammocolimbetes — by Stenus species.

Dendrochortobionts, including in the studied biotopes diverse Tachyporus species and Tachinus corticinus,
were found in open biocenoses only. Their proportion ran up to 26% and more, abundance was ca. 20% at sites
6 and 7. Stratobionts living on soil surface and in litter were found at sites 6, 7 and 8 in the Richyanka River
floodplain only. Representatives of this group live on the open soil surface and in upper litter layers (e.g.,
Xantholinus linearis, Acidota crenata, Oxypoda praecox and others). Their presence in fens may be caused
by an unstable hydrological regime with habitat conditions more favorable for groups living on the soil surface.
These beetles can survive easily during sudden flooding. Zoophages mycetobionts, i.e. Lordithon species,
were represented in forest biocenoses only, at sites 2 and 8.

Almost in all studied biocenoses, the group of saprophages living in decaying organic matter and soil was
recorded. The proportion and/or abundance of these beetles were high at some sites. This group is represented
primarily by Olophrum species, being dominant in many studied biocenoses. Saprophages small epigeobionts
(e.g., Megarthrus denticollis) were present in the meadow at site 3 only.
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Myrmecophyles (Drusilla canaliculata and Zyras collaris) were most abundant in drier biocenoses —
pine forest (site 2), willow shrubs (site 9) and in the meadow (site 3), where D. canaliculata dominated. The
class of phytophages was represented by the single group of coastal phytophages with the single species,
Carpelimus corticinus, found in the mesophytic meadow at site 3 only.

In the ecological group spectrum, eurytopic hygrophilous species prevail (Figures 2—3). The proportion of
these species varied from 26—38%, it was higher in biocenoses at Lake Drisviaty bank (sites 1—3). Stenoecic
hygrophilous species were found in floodplains of Drisviata and Richyanka small rivers. Their proportion was
quite low. Almost in all studied biotopes, the proportion of ubiquists was high, being caused by domination of
species Acrotona fungi and some species of Tauchyporus genus. Ubiquists saprophiles were less diverse and
more abundant at sites 3 and 9, where substantial amounts of decaying detritus and animal dung exists.

375
B — stenoecic hygrophilous; O — eurytopic hygrop hilous; O — eurytopic xerophilous;
[ — ubiquists sensu lato; — ubiquists saprophiles; — stenoecic fores t species;

— eurytopic forest species; El — stenoecic wetland species; E — eurytopic wetland species;

— stenoecic xerophilous

36,3

Figure 2. — The proportion of staphylinid species of different ecological groups in the studied
habitats in the wetland complex of Lake Drisviaty (explanation see in the text)

PMCYHOK 2. — [Oonsa BnpoB CTa(bVIﬂVI HUA pa3HbIX 3KONOrM4yecKmux rpynn B uccrnenoBaHHbIX
MecToOOMTaHUAX B BOAHO-00MOTHbIX yrogbsax o3epa D,pVICBﬂTbI (OGOSHa‘leHMﬂ CM. B TEeKCTe CTaTbM)
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15,7

26,3
15,8 i -

211

Bl — stenoecic hygrophilous; O — eurytopic hygrophilous; O — eurytopic xerophilous;
[0 — ubiquists sensu lato; B — ubiquists saprophiles; — stenoecic forest species;
— eurytopic forest species; B — stenoecic wetland species; E — eurytopic'wetland ‘species;

— stenoecic xerophilous
6)

15,3 77

7.7
23,1 154 ’

7) 8)

30,8

15,4

154
9)

Figure 3. — The proportion of staphylinid species of different ecological groups in the studied habitats
in the Richyanka‘River floodplain in the wetland complex of Lake Drisviaty (explanation see in the text)

PucyHok'3. — [lons BUAOB cTacdmnuHua pasHbIX 3KONOrMYeCKUX rpynn B MCCreAoBaHH bixX
MeCTOO06MTaHUAX B BOAHO-60MOTHbIX yroabfAx o3epa dpucBAThLI (0603Ha4eHUA CM. B TeKCTe CTaTbu)

Both stenoecic and eurytopic forest species were found in the forest biocenoses only (sites 2, 8 and 9),
except for site 7, where Stenus pallipes and Acidota crenata were found in the fen. They inhabit mostly
meadows overgrown with shrubs, especially in floodplains and forest swamps.

Eurytopic and stenoecic wetland species were more common in fens on Lake Drisviaty bank and in the
floodplains of Drisviata and Richyanka small rivers. These species were not found in forest biocenoses or they
were represented there only by a few species (e.g., in the black alder forest at site 8).

Xerophilous species were also represented in the studied biocenoses. Their proportion was higher in the
mesophytic meadow at site 3 and in the fen at site 6 where the river valley is narrow. The latter site is bounded
by a high dry river terrace, wherefrom xerophilous species could disperse into the nearby fen.
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Conclusion. Thus, staphylinid assemblages in different biocenoses in Lake Drisviaty wetland complex are
characterized by diverse beetle species composition, which includes some species rare in Belarus. Multiple
specialized species closely associated with wetlands were recorded during the sampling. Observed life form
spectra reflect the area’s peculiar features and are typical for waterlogged habitats in floodplain fens. Forest
and wetland staphylinid groups prevail in the ecological group spectra in forest and open biotopes, correspondingly.
At the same time, in all studied biocenoses, eurytopic hygrophilous species dominate. Thus, this is a reflection
of habitat conditions in the wetland complex territory.
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Pe3rome

A. B. JlepynkoB
TocynapcTBeHHOE HayqYHO-TIPOM3BOACTBEHHOE 00beanHeHne «HayuHo-npakTndeckuil ienTp HarronansHO# akageMun HayK
Benapycu o 6uopecypcamy», yi1. Axkagemuueckas, 27, 220072 Musck, Pecnyonuka benapycs, +375 (17) 332 16 39,
alex_derunkov@tut.by

BUJOBOE PASHOOBPA3UE U DKOJOI'MYECKASA CTPYKTYPA
KOMIIJIEKCOB CTA®UJIMHU]/ (COLEOPTERA, STAPHYLINIDAE)
BOJAHO-BOJIOTHOI'O YI'OJAbsl O3EPA JPUCBATHI

BunoBoe pazHooOpasue cTapuianHIL ObUIO MCCIICIOBAHO B PA3IMYHBIX MECTOOOMTAHUSAX B BOZOOXPAHHOI 30HE 03epa [{pUCBSTHI
U B NoMMax MpWIeraloumx pek. Beero Obuto codpano 67 BUAOB CTaQWIMHUA B Pa3HBIX BOAHO-OOJOTHBIX dKocucTeMax. Tpu Buaa
cTaUIMHU BIIEPBBIC OTMEUEHBI A Tepputopun benapycu. Takyke HEKOTOPbIE PEIKHE BHbI ObLIN COOPAHBI BO BPEMsl TPOBEICHHS
nccreoBaHui. BHIOBOM cOCTaB JKYKOB B Ka)KIOM M3 HCCIEIOBaHHBIX OMOTOINOB CYIIECTBEHHO pasiuyaics. Hanboublee KOIMYECTBO
BUJIOB OBIJIO OTMEUEHO Ha Me30(MIbHOM JIyTY (21 Bu1), a HaMMeHblIIee — Ha HU3MHHOM 0oJoTe Ha Oepery o3epa pucBaTs (Bcero 1 Bum).
Beutn mpoaHanu3upoBaHbl JOMHUHAHTHAsI CTPYKTYpa KOMIUICKCOB CTa(MIIMHHI, CIIEKTP JKU3HEHHBIX (OPM, CTPYKTYpa KOMILICKCOB
JKYKOB 10 OMOTOMMUYECKOH IPUYPOUCHHOCTH U rUrponpedepenaymy. CekTp KU3HEHHBIXOPM 10U TH BO BCEX HCCIIeJOBaHHBIX OMOTOMAaxX
OBLT Pa3HOOOPA3HBIM M HACUUTHIBAT OT 6 110 8 hopM. [TouTr BO BCex OHOTOMAX TOMHUHHUPOBAIH 300(hark CTPaTOONOHTHI OACTHIIOYHBIC
U BCTPEYATHCh TOP(POOUOHTBI, KOTOPBIE OOUTAIOT B 00JIOTHBIX OMOIICHO3aX. TOIBKO B OTKPBITBIX OMOTOMAX OTMEUEHBI ICHIPOXOPTOOHUOHTBI,
HX 10T B HEKOTOPBIX U3 HUX JocTHraia 6oiee 25%. BrIaBIeHHBIH CIEKTp )KU3HEHHBIX (JOPM OTpakaeT OCHOBHBIE YEPThl TEPPUTOPHH
Y THUNWYEH AJISI IepeyBIaXHEHHBIX MECTOOOUTaHUN Ha NOMMEHHBIX O010Tax. JIecHas 11 G0I0THAS SKOJIOTHYECKUE IPYIIBI CTadHIMHUA
IIpeo0naiatoT B CIIEKTPE SKOIOTMYECKUX TPYIII B JECHBIX M OTKPBITHIX OHOTOMAX, COOTBETCTBEHHO.
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VIIK 563.675

3aika 10. V.
VuitapHae npannpeieMctBa «leacepBicy, Byn. . Maypa, 53, 220036 Miunck, Pacryonika benapyce,
+375 (44) 709 37 36, yu_z@tut.by

MAJEA3OMCKISI KAPAJIBI TABULATA BBIKJIIOUHAW CTYIEHI 3AXABAHACIII,
MEPAANKJIAJ3EHBIS ¥V NIEMCTALDHABBIX MSICKAX BEJIAPYCI

BrIkanHEBBIA PIITKI asea3oicKixX (IepaBaXkHa aplOBIKCKIX 1 cltypbliickix) kapanay Tabulata § nmepaagkian3eHbIM cTaHe 3HaUYHa
MambIpaHbl ¥ MACYaHA-TIIHICTHIX YTBAp3HHAX IUleiicTanHa benapyci. BabxaHibia kap3HHbIL aIkiIaabl apIoBika i cillypa, SKiS BBIXO-
JI3sI1Ib HA MaBEPXHIO 1 HAOOMbII BeparoaHa 3’ Iy SrOIa KPBIHIAK iX MacTyIJIeHHs, 3HaX0A3s11a ¥ MayHOuHaH DCTOHIl 1 Ha BBICTIaX
BanTteliickara Mopa. Cspon 3HOIA3eHara MaT3pbLULy HAPIIKa TPAIIIIoNIa J3TaNEBa 3aXaBaHbll 3K33MIULIPHI, TOYHACIIO BOJIBHBIA Al
yMsiIyanbHail maneasolickail ropHai mapoabl. SIHBI amank He I3MaHCTPYIOLb CIAI0Y XiMiuHara BRIBETPHIBAHHS a00 MAMIKOKAaHHSY aj
Y3I3€SHHS KICHBIX MaJ3eMHBIX BOJ, IITO BBIKJIIOYAE BapbIAHT iX MPBIPOJHAra XiMiyHAra BBIIYY3HHS 3 Iallea30HCKiX KapOaHATHBIX
BayHOY. Takis 3HAaXOIKi XapaKTaphI3ylollla HA3HAuYHail MeXaHIYHAil TpPhIBANACcLI0 — I3Ta CTaBilb NaJ CyMHEHHE rinorasy ab ix
BBIBOPBaHHI 3 Kap3HHBIX aAKJIa[ay 1 HACTYIHBIM IIepaHOCe ¥ BBIHIKY PyXY IUICHCTAlPHABBIX CKAHABIHAYCKIX JIeAaBIKOY, Kasl JalycKa-
ella ¥ JiTapatypsl siK aCHOYHas AJs1 TIyMaudHHs paclayCrofKBaHHs BaTyHOY i rajek. HeabxOnHa yiidBanp Takcama, LITO, TABOJIC
MHOT'IX paHeHIIBIX MyOmiKalblii, ieAaBikoBae TpaHCIapTaBaHHE CyNpaBapKaIacs eparipanHeM 1 MeXaHiqHai 1ICTPyKUbIAil KaMeHHara
aJJIOMKaBara MaT3pbIALy, LITO NMPBIBANO O Ja 3HIMIYIHHA KPOXKIX 3K33MIUIIpay Y BalyHHa-FajgbKaBa-KBIpoBall cymeci. Y3aMeH,
OopLI mpayaananoOHail yaysera rinora3a ad ix ApbIPTaBbIM IepaHoce, a00 MepaHOCe TPBIMANHBIM UIbJIOM, ITparaHaBaHas HEKaTo-
pBIMi ayTapami ¥ sSKacIi afHOH 3 alnbTIpHATHIY THOPHIi JeAaBikoBara pasHocy. Finorssa TpaHcilapTaBaHHs MPINAHHEIM UIbJ0M 0a3yer-
11a Ha IPOCTHIX Ha3ipaHHSIX 3a aHANATIYHBIMI 3’ ABaMi ¥ CydacHBIX apKTBIYHBIX'MapCKiX BagaéMax i, BeparoxHa, Mo>ka BBIKaphICTOYBaLlIla
JUTSL TIIyMAudHHS MPBICYTHACI BBIAATHA 3aXaBaHbIX MaJICa30MCKIX Kapajay ¢ Toymuax rpyObIX MEXaHIYHBIX acajkay IielcTaldHa.
3BIX0/I351UbI 3 IITAl 3/1arajiKi, nparnaHyela BpIKapbICTOYBAllb 3HAXO/IKI 13a/sIBAHBIX aJ Majiea3oncKai mapoapl KapajlaBbIX IHIKUIETay
y sIKacIll iHbpIKaTapay IUIONIYbl BEparoHara MapCcKora 3ararjeHHs ¥ MO3HIM KaiHa30i.

KurouaBbisi ci10BBI: naneasoiickis kapansl Tabulata, nepaaakiagadHe, IWICHCTALdH, Pa3HOC MPBITAKHBIM UIHOM.

Mau. 2. bionisirp.: 18 Hass.

Yu. U. Zaika
Unitary Enterprise “Geoservice”, 53, Janki.Maura st., 220036 Minsk, Belarus, +375 (44) 709 37 36, yu_z@tut.by

ON EXCEPTIONALLY WELL PRESERVED PALEOZOIC TABULATE CORALS
REDEPOSITED IN PLEISTOCENE SANDS OF BELARUS

Redeposited Paleozoic (mainly Ordovician and Silurian) Tabulata corals are widespread in Pleistocene sandy-argillaceous deposits
of Belarus. The nearest Ordovician and Silurian exposures that could be considered as their source rocks are confined to the northern part
of Estonia and several islands of the Baltic Sea. Some specimens in the collected material are represented by loose colonies preserved in
fine detail. Being completely or mainly free of enclosing Paleozoic rock, they show almost no sign of chemical weathering or any visible
damage caused durifiginatural etching by acidic ground waters, which allows to eliminate acid dissolution as the mechanism of their
natural separation from Palcozoic carbonate boulders. The specimens are very fragile and are characterized by negligible resistance to
mechanieal destruction./This does not support the hypothesis of glacial plucking and subsequent transportation of this material during
advancement.of Pleistocene Scandinavian glaciers widely accepted in most publications as the background hypothesis for explaining the
delivery of'boulders and pebbles into Pleistocene deposits. One should also take into consideration that in many published sources it
is thought that glacial transportation was accompanied by the mechanical grinding of rock debris, which should demolish any fragile
material by the mixture of boulder, pebble and gravel sediment. Instead, in the present paper the shore-fast ice delivery hypothesis is
thought to be more consistently applied to the studied material. The shore-fast ice rafting hypothesis contradicts the glacial theory and
has been proposed by some authors as one of the alternative explanations of erratic material delivery. According to direct observations
on modern Arctic seashores, it involves an alternation of seasonal incorporation into ice of the near-surface bottom sediment and debris
in the littoral zone and its subsequent transportation by floating ice. If this assumption is correct, loose fragile coral skeletons could be
used for paleogeographic reconstructions as indicators of a probable Late Cenozoic Sea flooding area.

Key words: Paleozoic Tabulata corals, redeposition, Pleistocene, fast shore ice rafting.

Fig. 2. Ref.: 18 titles.

© 3aika 1O. V. [Ilaneasoiickia kapansl Tabulata BbIK/IIOYHAH CTyNeHI 3axaBaHaclli, I€paagKIaA3€eHbIs ¥ IUICHCTAlPHABBIX MACKaX
Benapyci. 2016.
© Zaika Yu. U. On exceptionally well preserved paleozoic Tabulate corals redeposited in pleistocene sands of Belarus. 2016.
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YBoazinbl. Ha Gonbmait actuel Benapyci kapsHHBIS 1auanBsIpuEBbIs aJKIIaabl MEPaKpbIThl TOYIIYAi
YTBapaIHHAY IJICHCTalPHA MTepaBakHa IsICYaHa-TITiHICTara CKIany, y sskoi aJ3Hadarola ribl0aBbls, BATyHHbIS
1 raJIbKaBbIs YKITIOUDHHI aCaIKaBbIX 1 KPBIIITAIIYHBIX apoa. CApof iX KPBIIITATIYHBIS MaaBsipraics O0IbIn
napabs3HaMy BBIByUYIHHIO, Y TOH 4Yac K pa3HacTailHACIb i MardbIMbIsl KPBIHIIBI TTACTYIJICHHS BaJyHHA-
rajpKaBara MaTdphisUTy aca/IkaBbIX Mapojl, Y THIM JIIKY BBIKAITHEBBIX PAIITKAY JarjielCTaldHABbIX apraHi3-
May, macienaBaHbl HemactatkoBa. [laBomsie Oonblacili paHei amyOnmikaBaHbIX paOoT, 3’syjieHHE OyliHaas-
JIOMKaBara CKJIaJHIKy IUISHCTaIdHABBIX aaKianay bemapyci 3Bs3Baciiiia 3 JIeIaBiKoBbIM IepaHocam 3 baii-
Thiiicka-CkaHpIHaYCKall BOOJIACII 1, y MEHIIA# cTyrieHi, 3 paénay nayHouynait benapyci [1—S8]. IIpsl raThIM
(dapMmipaBaHHe BaTyHHA-TaIbKaBail (paKIiibli TIIyMaubIIIla JbIHAMIYHBIM YTIIBIBAM 3JIC3THCHHSTY: BHIBOPBaH-
HEM 1 JIPCTPYKIBISH MaBepxHi KapIHHBIX ajKianay, nepaHocam ix ¢gparmeHray y mpampce pyxy JienaBikoy
1 HACTYITHBIM Ha3araliBaHHEM Y cKJiaj3e MapdH. [Ipel pa3mMbIBe MapIH MaTIPBILT Tepaaakiagsaycs ¥ Guito-
BISIIALBISUIBHBIX YTBAp HHSX [9; 10].

Pazam 3 ThIM anbTIpHATHIYHAS HENENaBiKoBas Timord3a (apMipaBaHHs BaTyHHBIX aJKianay pasmisigae ix
SIK BBIHIK pa3lIOMHA-TAKTaHIYHBIX Tparpcay, y CralyudHHi 3 JISI0Ba-MapCcKiM TpaHCHAPTaBaHHEM, a TakcaMa
VKITFOU3HHEM MaT3phUTy JaKajlbHara maxomkaHHs, 0e3 ya3eny jenasikoy [11—13]. TakiMm ubiHaM, yaakiai-
HEeHHe criocaday 1 KpbIHill (apMipaBaHHs BalTlyHHA-TalIbKaBai (pakiibli MOKa Melb 1GTOTHAE 3HAUDHHE TS pa3y-
MEHHS MexaHi3May aJKiiafayTBapaHHS Y TUICHCTAIIPHE 1, a[ilaBeIHa, U nanearearpaiaubiX p3KaHCTPYKIIBIH.

Mamapsisia i MeTaabl qacienaBanHs. [lepaaixia3eHbls BRIKATHEBBIA KaJOHI1 (MaTIMHSKI) ITaiea30ncKiX
Kapanay cabpaHbl ¥ 4ac CicTIMAThIYHATA BBIBYYIHHS BaJyHOY, LT'ajleK acaikaBbIX Mapol, a TakcaMa BBIKall-
HEBBIX PAIITKAY, SKis YTPHIMIIIBAIOIIIA ¥ 1X, Y MACUYaHA-KBIPOBBIX 1 CyISCUAHBIX aKIagax CSIPITHITA TUICH-
crampHa (TepaBa)XHa COXKCKI rapbhi30HT) Ha TApHITOPI benapyei. [Takonbki msicyaHbls 1 TNIHICTBIS acaki
TuieficTanPHa ¥ aCHOYHBIM 3’ SIYJISIONIA MajeaHTalariqHa HIMbIMI, y3pOCT TITHIX YTBAPIHHSY yKa3aHbI Ia
JTapaTypHBIX pATisHaIbHA-TeATarTYHbIX 3BeCTKaX. boyblilas YacTka 3HAX0IaK Maxo/i3illb 3 MACKOY 1 IscuaHa-
KBIpOBa-TaJbKaBbIX MApo]] 3 BAyHaMI, 3 Tapbl3aHTalbHAH, Kacoi 1 IiH3anaIo0Hai ciaicTaciiio, a TakcaMa
3 cymneckay amsicCdaHeHBIX i1 MMSICKOY TJIIHICTBIX, y30arauaHblX OyliiHAaaJIOMKaBbIM MaT3pbIsiaM, siKis abcie-
JlaBaJtics Ha PaJIoBilI¥ax IscYaHa-KBIpoBbIX cymscsy. TIpbIBen3eHbl Meclia3HAXOPKaHHI 13aJIBaHbIX IIKLIETay
kapanay Tabulata, mepaaaxiia 3eHbIX y TUIeHeTadHABBIX YTBAPIHHSX, BSJIOMBIS ayTapy Ha MOMAHT ITyOTiKaBaHHS
(mamroHax 1). ['2TbIs 3BecTKi 3’ yIIsonIa HAMOYHBIMI 1 Oy/yIb YIaKIIaIHAIIIA TPbI 3’y JIeHH] HoBara MaTdphIsiTy.

BoiHiki gaciaenaBanHs i mx aGMepkaBanHe. 3rofHa 3 MamsAp3IHIMI BbIHIKaMi BBIBYYdHHS OyiiHaas-
JIOMKABBIX YKITIOUIHHSY JauarBsIpUEBbIX acaIkaBbIX Mapoj y MIeHCTaldHABBIX YTBAPIHHAX, MOTYIb OBIIb
a/JI3HaYaHbl HACTYITHBISI AaCHOYHBISI DPYIIBI MaTIpbIsuTy: | — BayHbI 1 raibka qanékara nepaHocy, Meclia3Ha-
XOJKaHHI SIKIX ICTOTHA a//IajIeHBI aJ TUToIIYay MalIbIPIHHS iX MardbIMbIX KApIHHBIX KPBIHIIL; [I — MaTapersin
BeparojiHara JiakajJbHATa\ [Taxe/KaHHs, MallblpaHbl ¥ TUIeicTalPHaBail ToOyIIyel Henacpa3aHa ¥ paéHax pas-
BILILIS KAPIHHBIX ajiKianay,ado maomisy ix.

VY nmacnenaBaHait KajeKibli acOOHA BBITYYAIOIIA BATyHHA-TAIBKABBISA a0’ eKThI 3 Hi3Kai TPHIBAJIACIIO Ja
MexaHIYHara pa3OypaHHsI, HasyHACIb SKiX HE cTacyelia 3 ysayJIeHHsIMI ab «IuTyraBa->KOpHaBbIM» JIeIaBiKo-
BbIM d(ekiie((BEIBOPBaHHI 1 IepallipanHi), a Takcama ad HacTYITHBIM aKThIYHBIM pa3MbIBe ¥ Tiparce Gpapmi-
paBaHHs BOIHA-JICNABIKOBBIX ajakianay. Kamonii maneasoiickix kapanay rpynsl Tabulata, nmepaaakiaa3eHbls
¥ msCKax cOXCKara i JHSAIpoycKara rapbl30HTay csApdaHsra ruieicramdHa [14], gkig maBomie MexaHi3Ma
YTBapIHHS JiYalia GIroBiAIsIIbIUIBHBIMI 1 MAPIHHBIMI, aTHOCAIIA ]a HAHOOMBIII TaKa3aIbHBIX MPBIKIaaay
ratail 3’sBbel. AcabiiBail yBari cApoj iX 3acyroyBarollb JaNKaTHBIS JaHILYXKKOBBISI KaJOHIiI TaOynsT poxa
Catenipora Lamarck, npajacTayieHbls 3K33MILIIpaMi, MOYHACIIO alnb00 4aCcTKOBA BOJBHBIMI a1 Iajiea3om-
ckara acanky. Y mpeiBatHaclli, y3op Catenipora escharoides (Lamarck) (MantoHak 2) mpajacrayiieHbl 1a-
KaM i13aJIIBaHbIM MAJIIMHAKOM, 3aXaBaHbIM y TOHKIX JPTAISAX. Y KapdHHBIX aJKiIajax yKa3aHbl Bijl, pacray-
CIOIDKAHBI ¥ BEpXHIM JIaHAOBepHl 1 BeHsoky (cinyp) CkanapiHaycka-banteriickaii Boonacii. Kamonis
Catenipora vespertina Klaamann (2. MantoHak 2), 3’ayisieliiia npeikjiagaM 1o0pai 3axaBaHacCIll CeNTallb-
HBIX IIBIIKAY 1 TIceyIacnynkoy y KyOkax KapaliTay; y JJaKyHaX ImaMiX JIAHITY)KKaMi KapaJitay ratail KaioHii,
IIYbLIbHA 3aITOYHEHBIX MW CTAI[PHABBIM IIIHICTHIM IISICKOM, MajIea30iCKi acafak ajcyTHidae. Sk i manspaaHi
BiJ, y Kap3HHBIX ajakianax C. vespertina BSIOMBI Y BEPXHIM JIaHIOBEPHI 1 BEHJIOKY (Ciayp) DCTOHIl 1 BOCTpaBa
lotmanx (banTeiiickae Mopa).
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Minck
li . Minsk
Bapaﬂas'i:luo Crapbist Zlaporia/
Baranavicy Staryja Darohi

6¢

Prupiga
Recytsa

1 — kap'ep «JlegHiki-1»; 2— kap’ep «Pyxamnane»; 3 — kap'ep «3ociHa» (kpornki 7—3 pas-

MeLlYaHbl ¥ paéHe r. PaHinanda, Ha nayaHésbl 3axad aa r. MiHcka); 4 — kap’ep «[damaluaBiybl»

(paéH r. BapaHaBiubl); 5 — HeyaaknagHeHbl kap'ep y paéHe r. Ctapbia Oapori; 6 — padbiuya
p. AHenp nabnisy r. Paubiybl; 7/— kap’'ep y paéHe nacénka 3anbBa

MantoHak 1. — Mecua3HaxomKaHHi BbIKIOYHaA Jo0pa 3axaBaHbIX KaNOHiM naneasonckix
kapanay Tabulata, nepaagknaaseHbIX y NsAcKax i IAcKax riHiCTbIX NneicTau3Ha (BAAOMbIA
Ha navaTak 2016 r.)

1 — sand and gravelpit near the village of Ledniki-1; 2 — sand and gravel pit near the vil-

lage of Ruzampal; 3 — 'sand and gravel pit near the village of Zosina; 4 — sand and

gravel pit near the village of Damasevicy (localities 7 — 3 are situated in the outskirts of

Fanipal, southwest of Minsk); 5 — unspecified sand and gravel pit near the city of Staryja

Darohi; 6 —riverbed of the Dnieper River near the city of ReCytsa; 7 — sand and gravel pit
near the settlement of Zelva

Figure1. — Localities of exceptionally well-preserved colonies of Paleozoic Tabulata
corals; redeposited in Pleistocene sands and clayey sands (known as of the beginning
of 2016)

ClieHKI KapajiTay OoNbIIACIIi 3HOMI3EHBIX y30pay 3aX0yBarollb TOHKI 3HEIIHI SMITIKAIbHBI CJION 3 yiacIiBai
JUTS SITO MarsipoyHaid MapurabiHicTacro. CIsiibl XiMivHaH Manppansli (HanpbIKiIal, KAHIPHTPBIYHBIS «KOJIBIIBI
Byxay), sixisg maryi 6 cBequbInb ad XiMIYHBIM BHIBETPBIBaHHI (KiCIOTHAE pa30ypIHHE YMSIIUaNbHAN TapoJIbl)
Ha SMITAIBI HE aJI3HaYaroNIa abo npasysoia HeictorHa. [IppicyTHaCb YHYTpPBI KapalliTay TOHKIX KaJIbIlbl-
TaBBIX MIKUICTHBIX dJIEMEHTaY, SIKist ObUTi O 3HIIIYAHBI ¥ BBINIAJIKY XiMiYHATa BHIBETPHIBAHHS, TAKCaMa Iajl-
KpACITiBae BRIKIIOUHYIO CTYIIEHb 3aXaBaHACI{l KaJIOHIH.

VY ananariuHbeIx ymMoBax (TISCKi 1 arsicCdaHEeHBIs CyTIecKi) aI3HAYaroIIa 3HaX0/IKI KPOXKIX MIKiieTay TalymsT
IHIIBIX pagoy (Hampeikian, Paleofavosites (en. mantonak 2), Sarcinula, Favosipora (?), Favosites). Ix mecras-
HAXO/DKaHHI MPBIMEPKaBaHbI Jla PO3HBIX pagHay pasBilllls COKCKAra i THSAMpoYycKara rapbI3oHTay, sKisi, PbI
IITHIM, Yy OOJbIIACIII BHITIA/IKAY 3HAXOA3SIIIA Ha 3HAUYHAK ajyersiacili sk aj ONbKIUIIbIX adnacieli cydacHara
araJieHHs aJKjiajgay apjoBika i ciaypa (mayHodHast DCTOHIS), TakK 1 aJ CYCEAHIX IUIoIIYay iX 3ajIsraHHs Mmaj
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1—2. Catenipora escharoides (Lamarck). 1 — naBepxHs, 2 — HixHaa YacTka. Ocbin NACKy rmiHictara

«MapaHHaray, nsc4yaHa-XBipoBblkap'ep Kansa nacénka Pyxxamnanb, paéH r. PaHinans, 36opsbl ayTapa.

3. Catenipora vespertina Klaamann. Paén,nacénka 3anbsa, 30opbl A. Mavyrnbckara. 4—5. Paleofavosites sp.

4 — BbIrMsa 3Bepxy, 5 — HbkHAA YacTka. OcbIin NACKy «prioBiArnsaLblAnbHaray , NAcHaHa->keipoBbl kap'ep
JlegHiki-1, 36opbl . CuenaHeHki

MantoHak 2. — Y3opb! KanoHin Tabulata, nepaagknaa3eHbIX y NACKaxX COXckKara rapbi30HTY

1—2. Catenipora escharoides (Lamarck). 1 — upper surface and 2 — basal part. Collected by the author
from a “morainic”clayey sand talus in a sand and gravel pit near the village of Ruzam pal, outskirts

of FanipalsMinsk Region. 3. Catenipora vespertina Klaamann. Collected by A. Maculski near the
settlementof Zelva, Hrodna Region. 4—5. Paleofavosites sp. 4 — upper and 5 — basal view of the

complete loose corallum. Collected by D. Stepanenko from a “glacial-fluvial” sand talus ina sand and
gravel pit near the village of Ledniki, outskirts of Fanipal, Minsk Region

Figure 2. — Specimens of Paleozoic Tabulata coral colonies redeposited in Middle Pleistocene
sands of the Soz Formation

OonbII MaJiaIbIMi aJIKIaiaMi raneasos, Me3a3osl i kaitnaszos (Jlatsis, JliTBa, mayHo4uHa- 1 MayMHEBA-3aX0MHISL
paéubl benapyci).

TakiM YbIHaM, MANAP3/HIsI BBIHIKI YIaCHBIX JAacieqaBaHHsY, a TakcaMa JliTapaTypHbIs 3BecTKi [15] cBen-
Yarib a0 3HaYHBIM MAIIBIPIHHI ¥ TIIeHCTAIPHABBIX YTBAPIHHSX 3HAXOAK I1epaa/IKia[3eHbIX i3aIBaHbIX Kapa-
nay Tabulata BeinaTHait 3axaBaHacti. PazaM 3 ThIM pacnaycropkBaHHE almicaHbIX BN NATIMTHIKOY, y Cra-
JMYYSHHI 3 MepKaBaHall HEMarybIMaciio iX JiefaBikoBara TpaHCIapTaBaHHS, MOXKa 3 SyJIsIa CBeqYaHHEM
HeJIenaBiKoBara reHa3icy aaKiaaay, sSKis iX yTpbIMIIIBaOLb. 3TroIHA 3 TACTy/IaTaMi TI0PbIi KAHTBIHEHTAIBHBIX
3MEA3SHEHHSY, MepaMsIIddHHE JICNABIKOY CylpaBaihkKaiacs iHTIHCIYHANH MexaHiYHAH JICTPYKIbISH — BbI-
BOpBaHHEM, a0KaTBaHHEM, NiepalipaHHeM — BEPIBIX KPBIIITATIYHBIX 1 aMaJjlb MOYHBIM Pa3MOJIBAHHEM OOJIBIII
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MSIKKIX acaJikaBbIX mapoj [16] negaBikoBara Joxa, y CHATYyYdHHI 3 BOJHA-TIATOKABBIM pa30ypIHHEM Y Yac
TasHHS JISAABIKOY, pa3MbIBY MapdH 1 IepaMsIIIudHHS BaTyHHA-TaIbKaBa-KBipoBai CyMeci Ipbl YTBapIHHI (IIro-
BUIIISBLUTBHBIX TISICUAHBIX 1 MsICHaHA-KBIPOBBIX ajkianay. [lepaniuanbls mpampchl NpeBsUTi O aa moyHara
3HIIMMAHHS alTicaHbIX BBIIIYH y30pay Kapasay, 3 yiiKaM iX HaJ[3BblYaii Ha3HaYHal MeXaHiqHal TphIBANIACII].

VY cyBs3i 3 IITBIM MOXKHA TparaHaBaib J1a Pa3riisly iHIIBISI — HeNeJaBiKOBbIS — BapBITHTHI TPaHCIap-
TaBaHHS MaTAPBISUTY. AZIHBIM 3 HAllOONBI BEPAroJHBIX CAPO] iX YSIYIIsEIIa MepaHoc Mpbl JarnaMose mpbliaii-
Hara UIbJly Ba YMoBax NO3HeKaliHa30ickal (HeareH-TuiecTanHaBaii) XxanaJHaBoJHall MapCcKoi TpaHCTrpacii
1 3aTaruIeHHsI 3HAYHBIX TUTONIYAY TayHOUHAH 1 capaaHsi EYporibl, y ThIM JTiKY, YaCTKOBA I1i TOYHACITIO, TIPBITO-
peii benapyci. ['imora3a Mapckora 3ararmjicHHs acBATIISCIa ¥ MI3pary Cy4acHbIX aaciienaBaHHsy [11; 12]
1 acHOYBaellIIlIa Ha NeparnpalaBanaii aApsidraaii rimorase Y. Jlsitens 3 nagannem 3HauHal KOJIBKACIIl reana-
TYHBIX, reaMapdanariyibix, OisrearpadiuHbIX i MaeaHTaIar iYHbIX 3BecTak. MexaHi3Mbl 3aX0ITy IHacTyITHara pa3Ho-
Cy JIOHHara i MpIOSIPPKHATA MaTIPBISLTY TPBINAHBIM LUT6I0M T1a/1pads3Ha aricaHbl, Y PIBATHACIII, HA TIPBIKIIa/3e
Kannanaxmickara 3amisa benara mopa [12; 17]. IcHyrolp Takcama cBeIYaHHI Mpa YMsp3aHHE i HACTYTIHBI IIEPaHOC
UIbI3IHAMI PaKaBiH CydacHBIX MaJIOCKaY y HEKPaHyThIM cTaHe [12]. MardsIMbIst PbIKIaabkiao0Hal 3’sIBbI TIPHIBO-
J3A1I1a JUTS FaJlal[PHaBbIX YTBAPIHHAY y paéHe Jienapika beprinra (y30sap»ioka nayiHésa Amscki, 3111A) [18].

[1a anaorii 3 raTIMI Ha3ipaHHAMI BeparoIHbI PAIAC NePaHOCy KAIOHIH Ta0yIIIT-MOKHA VSIBIIb HACTYTI-
HbIM YblHaM. [leprranauarkoBae 3HaXO/DKaHHE MATIPBISUTY Mario ObIllb MPBIMEPKABaHA Jla MaBEepXHEBaH
30HBI PBIXJIBIX HECI[PMEHTABAHBIX TIIIHICTHIX aJIb0O MEpPremicThIX afkiaaad,apmoBika i cimypa ¥ paéHax ix
BbIXaJ1ay Ha JIOHHYIO MMaBepXHIO (MayHOUHBIS paéHbl DCTOHII, HEKATOPBIS BBICITBI i MENTKaBo131 banTeiiickara
Mopa). Y Yac rimardTelYHall MapcKOi TpaHCIPACii BHIKAITHEBBIS KapaliaBbls KajoHil ObLIi 3aXOIUICHBI 11epa3
MPBIMSIp3aHHE MPBITTAHHBIM UTHJOM Y 30HE JIiTapalti i MelkaBoHal cyOmitapari. ¥ BEIHIKY CE30HHAra Y CIuTbI-
BaHHJ 1 pyXy IpblllaiiHara ijipy BhIIIHaicaHbls a0’ eKThl TPaHCHApTABATICS Ib/I31HAMI 1 TaCyIs BRITAHBaHHS
TnepaajKiiaiBaiics ¥ )KBipoBa-TIsICUaHbI acaJlak Ha MecCIIbICydacHara 3HaXo/DKaHHs. TpaHcrapraBaHHe Mariio
VKITIO4allh paMeXKaBbis Pa3rpys3Ki 1 3aX0nbl Ma MapHIpylle/Ce30HHAra pyXy IUIBIBYYbIX UIbJI3IHAY y yace
Janenniara npacoyBaHHs TPAHCTPACii.

MoskHa JIiUbIIb HSCYMHEHHBIM, IIITO KOJIBKACIIb MCCITa3HAXOMKaHHAY KajloHii kapaiay Tabulata, mamo6-
HBIX T2 3aXaBaHACIli J]a BIIIDHAIICaHbIX, Oy13€ MaBsIiyBalia y mpamnace nacieaBaHHs IUIelCTaldHaBbIX
MsCYaHa-KBIPOBBIX 1 IIIHICTBIX BAJIYHHBIX aJKiagay. ¥ cBao 4apry yuakjiaJHEHHE KapThl TITHIX 3HAXOMaK
(er. MmaroHak 1) MoXka Mellb HeKaTopaeBHAIIHHE /TSI majiearearpadiqHbIX pIKAaHCTPYKIIBIN. Y TphIBaTHACIII,
y CHaNy4sHHi 3 iHIIBIMI (hakTami 1 Ha3ipaHHsIMi TaKis MATIPBISUTEI MOTYIIb BRIKAPBICTOYBAIIIA ¥ SKACI iH/bI-
KaTapay Juis abniHeliBaHHS MeXay MardbiMail MapCKoi TpaHCTPaCii.

3akuudHHe. AmicaHbish BHIIBH 3BECTKI MOI'YIlh Pa3Isaalliia K CBeIYaHHI HellenaBikoBara TpaHcIap-
TaBaHHS BaJyHHA-TalIbKaBara MaTdpbisuTy TUIEHCTAallPHABBIX alKiajziay, a Takcama BeparojHara ImakasHika
YyacoBara MapcKora gaTalieHHs 4acTKi TIpBITOphll benmapyci ¥ mielicranaaaByto 3moxy. [9Ta cynspausiib
nepaBakHall OOJbIIACIII ANYOTIKaBaHBIX JTITAPATYPHBIX KPBIHIIL, Y SIKIX TIPBITOPBIsL benapyci mivbIiia kinaciv-
Hall BOOMACITIO TUISHCTAI[PHABBIX KAaHTBIHEHTAIBHBIX 3JIEN3SHEHHY. MexaHi3M pa3HOCy IUIBIBYYbIMI LTbIaMi
BaYHOY 1 rajieK TOPHBIX TIApOJI, a TaKcama pAIITKaY apraHizmay, alicansl ¥ JIiTapaTypsl ¥ Cy4acHBIX YMOBaX,
MOXKa Jally MpayaanajaoOHbls aHaaoril IS TIyMausHHs Jajnékara TpaHCIapTaBaHHS KPOXKiXx al’ekray
y Hepa3OypaHbIM cTaHe aJ paéHay ix mneplianadarkoBara 3axaBaHHS Jla Cy4acHBIX Mecla3HaxXOKaHHsY.
Henbra BeIKiIrOvanib, MTO Jalieiiiae BEIBYYSHHE MapIIpyTay MmepaHocy BajdyHOY 1 rajek acajKaBbIX Mapoj,
a Takcama HEKaTOPbIX IMepaajKiaJ3eHbIX BBIKAITHEBBIX PIIITKAY CTBOPBIIL MAJCTaBbl JJIsl 3HAYHAN repa-
MPaIoyKi aryIbHATPBIHATHIX YTYJICHHSTY a0 reHd3ice IIeHcTalpHaBbIX akianay bemapyci, Takcama, siK 1 MHOTIX
IHINBIX YHYTpaHbIX paéHay Yexonusii Eyponsl. Jaranésa 3axaBaHblst aacoOIEHBIS a1 TApOIbl KPOXKist ITKIIETHI
JavyanBspIEBbIX apraHizMay, y MphIBaTHACII Mallea3olcKiX Kapaiay, 3 sSyJsolia MaTIpbisiiaM, HalOobII
3pYYHBIM JJISl TATBIX MATay, MaKOJIbKi MaTpalOyrols Ui CBAWIo TpaHCIapTaBaHHS HaI3BbIYall aOSIpIKHBIX
criocabay, sikisi BRIKJIFOYAIOIIb TiaTIThIYHAE JIeaBikoBae BEIBOpBAaHHE, aOKaTBaHHE 1 TiepallipaHHe.

Cric upITaBaHbIX KPbIHilL

1. I'eonorus antpomnorena benopyccuu / 9.A. JleBkoB [u ap.]. Munck: Hayka u texnuka, 1973. 152 c.
2. lNaiiranac A.J1. 3akoHOMEPHOCTH PacIIpOCTPaHEHHs KPUCTAJUTMYECKUX PYKOBOISIINX BATyHOB B KPAeBhIX JICIHUKOBBIX 00pa3o-
Banusx 3anagHoi yactu CCCP // KpaeBble 00pa3oBaHusi MaTeprKoBbIX oneneHeHuit. M., 1978. C. 56-62.

24



Obw,as buonoeus Beimycr 4/2016
General biology Volume 4/2016

3. Topeuxwuit I'U., Acranosa C./l., lllemnens P.B. [lerporpaduueckuii coctaB KpymHOOOJIOMOYHOrO Marepraia MOopeH. Bere-
CTBEHHBIN COCTaB M MUKPOJIEMEHTHI Ipymmbl Fe anTponoreHoBrIx oTnoxenuit benopycckoro [lonemanps. Munck, 1978. C. 82-88.

4. JlenasixoBelg BadyHBl bemapyci: skcnepbIMeHTanbHas 0a3a BeIBy4dHHS BaiayHoY / C.Jl. Actamasa [i inm.]. Minck: HaByka
1ToxHika, 1993. 159 c.

5. T'eonorus benapycu / mox pea. A.C. Maxnau [u ap.]. Munck: MH-T reon. Hayk Hau. akan. Hayk bemapycu, 2001. 815 c.

6. O0I0MKH ITATE030MCKHUX MTOPOA B MOpeHax IneiicToneHa JInteel u benapycu: naneoreorpaduueckuii 1 IMTOCTpaTUTpadhUueCcKUuit
acrrextsl / AWM. Taiiramac [i ap.] / AKTyaabHbIe IPOOIEMBI TeoTorHH BeTapyc H CMEXHBIX TEPPHTOPHI | MaTepHaasl MexayHap.
Hayd. KOH(., mocBsiil. 90-neTuto co AHs poxaeHus akan. Hai. akan. Hayk bemapycu Anexcanapa CeménoBuua Maxnaya. Munck, 2008.
C. 69-73.

7. llpupona benapycu: sunmki.: B 3 T. / peaxon.: T.B. benosa [u np.]. Munck: ben3H, 2009. T. 1. 3emns u Heapa. 464 c.

8. Komaposckuit M.E., Xunbkesuu E.B. JIpmxenue npnoB [Ipunstckoro u Iloo3epckoro oneneHenuii Ha 3amane bemapycu
// Jitacdepa. 2015. 1 (42). C. 71-80.

9. I'openkuii I'M. O B3anMonecTBUY aHTPOIIOTCHOBBIX OTIOKEHHUHI 1 UX cyOcTpara // Marepuaisl 1o najgeoreorpaduy 1 reoXuMHU
anTpornoreHa benopyceun. Munck, 1973. C. 17-20.

10. ITaneoreorpadus kaitnozos bemapycu / mox pexn. A.B. Marseea. Munck: MH-T reoin. Hayk Han. akan. gayk bemapycen, 2002. 164 c.

11. Ky3un W.JI. Muc¢s! u peanuu yueHus o MarepukoBbIx onenenenusx. CI16.: C3HUU : Hacnenue, 2013. 178 c.

12. Yysaprmuackuii B.I. O nenaukoBoii Teopuu. [IpoucxoxaeHne oOpa3oBaHuii JeTHUKOBOH (opManyisAnatuTsl: MypMaHTeonkom,
Hentpanbao-Konbckast sxcnenunus, 1998. 302 c.

13. Yysapaunckuii B.I. JlenauxoBsiit mepuoa. Hosast reonorudeckas koHuenusa. AnatuthbliJ30-Bo Kon. Hayd. nentpa PAH,
2012. 179 c.

14. Crparurpapudeckue cxeMbl JOKeMOpUHCKUX U aHepo30HCcKuX oTiaokeHuit benapycu / non pea. C.A. Kpydek [u ap.]. MuHck:
benHUT'PU, 2010.

15. Hucke K., Voigt E. Einfithrung in die Geschiebeforshung. Nederlandse Geologische Vereniging. Odenzaal, 1967. 132 S.

16. MarBeeB A.B. JlennukoBsle oTnoxkeHust benopyccun (MuHepanoro-meTporpagudeckie xapakTepucTuku). Musnck: Hayxka
" TexHuka, 1971. 116 c.

17. Yysapaunckuii B.I. I'eonoro-reomopdonornueckas AesTeNbHOCTh) IPUIIAHBIX JbI0B (110 HcciaenoBaHusaM B benom mope)
// Teomopgonorus. 1985. Ne 3. C. 70-77.

18. Pasch A.D., Foster N.R., Irvine G.V. Faunal analysis of late Pleistocene-early Holocene invertebrates provides evidence for
paleoenvironments of a Gulf of Alaska shoreline inland of the present/Bering Glacier margin / Shuchman Robert A. and Josberger Edward
G. (eds). Bering Glacier: Interdisciplinary Studies of Earth’s Largest Temperate Surging Glacier. The Geological Society of America
Special Paper 462, 2010. 251-274 pp.

References

1. Levkov E.A., Matveev A.V., MakhnachsN.A. et al. Anthropogene geology of Belarus. Minsk: Nauka i technika, 1973, 152 p.
(in Russian).

2. Gaigalas A.J. Patterns of distribution of crystalline guiding boulders in lateral glacial formations of western part of the USSR.
Moscow, 1978, pp. 56-62 (in Russian).

3. Goretskij G.I., Astapova S.D., Shempel R.V. Petrographic composition of rudaceous material of moraines. Material constitution
and microelements of the Fe-group i anthropogene deposits of the Belarusian Neman area. Minsk, 1978, pp. 82-88 (in Russian).

4. Astapava S.D., Bardon U.Ya., Valchyk M.A. et al. Glacial boulders of Belarus: experimental base for investigation of boulders.
Minsk: Navuka i technikas 1993, 1597p. (in Belarusian).

5. Makhnach A.S., GaretskijR.G., Matveev A.V. et al. (eds.). Geology of Belarus. Minsk: Institute of geological sciences of the
National Academy of sciences, of Belarus. 2001. 815 p. (in Russian).

6. Gaigalas A.J., Yartsev V.I., Sanko A F. et al. Paleozoic rock debris in Pleistocene moraines of Lithuania and Belarus: paleogeographic
and lithostratigraphic ‘aspects. Actual problems of geology of Belarus and adjacent territories [Proc Int. sci. conf. dedicated to the 90th
birthday anmniyersary of the National Academy of sciences of Belarus’s academician Alexander Semenovich Makhnach]. Minsk, 2008,
pp. 69-73.

7. Nature of Belarus: encyclopaedia.Vol. 1. Earth and its interior. Minsk, 2009, 464 p. (in Russian).

8. Komarovskij M.E., Khilkevich E.V. Advancement of Pripiat’ and Poozerje glaciations in western part of Belarus. Litasphera,
2015, 1 (42), pp. 71-80 (in Russian).

9. Goretskij G.I. On interaction of anthropogene deposits and their substratum. Data on anthropogene paleogeography and
geochemistry of Belarus. Minsk, 1973, pp. 17-20 (in Russian).

10. Cenozoic Paleogeography of Belarus. Minsk: Institute of geological sciences of the National Academy of sciences of Belarus,
2002, 164 p. (in Russian).

11. Kuzin L.L. Myths and Reality of the Theory of Continental Glaciations. St. Petersburg: Nasledie, 2013, 178 p. (in Russian).

12. Chuvardinskij V.G. On the Glacial Theory. Origin of deposits of the Glacial Formation. Apatity, 1998. 302 p. (in Russian).

13. Chuvardinskij V.G. Ice Age. New geological conception. Apatity, 2012. 179 p. (in Russian).

14. Kruchek S.A., Matveev A.V., Yakubovskaya T.V. et al. Stratigraphic Charts of Precambrian and Phanerozoic Deposits of
Belarus. Minsk, 2010 (in Russian).

15. Hucke K., Voigt E. Einfiihrung in die Geschiebeforshung. Nederlandse Geologische Vereniging, Odenzaal, 1967, 132 s.
(in German).

25



ISSN 2310-0273 Becmuux BapIl'V. Cepus:. BUOJIOITHYECKHUE HAYKU. CEJIbCKOXO3AHCTBEHHBIE HAVKH
BarSU Herald. Series: BIOLOGICAL SCIENCES. AGRICULTURAL SCIENCES

16. Matveev A.V. Glacial deposits of Belarus (mineralogical-petrographic characteristics). Minsk: Nauka i technika, 1971, 116 p.
(in Russian).

17. Chuvardinskij V.G. Geological and geomorphological activity of fast shore ice (according to studies in White Sea). Geomorphology,
1985, (3), pp. 70-77 (in Russian).

18. Pasch A.D., Foster N.R., Irvine G.V. Faunal analysis of late Pleistocene-early Holocene invertebrates provides evidence for
paleoenvironments of a Gulf of Alaska shoreline inland of the present Bering Glacier margin. The Geological Society of America Special
Paper 462, 2010, 251-274 pp.

ybipas ya3sunacup npeiHocinua A. 1. IMicanenky (3aanariynbl My3el benmapyckara m3spxkaynara yHiBepcitata), A. 0. Ma-
qynbcKaMy (IIpBIBaTHBI Maneanrtonar-amarap), A. M. I'papayuy (IIMK «/I3sapxbiack») 1 B. 1. Cemsanenky (AAA «@aninane IHBect-
[HXKBIHIPBIHTY) 32 ca3eiiHigaHHe ¥ yac 300py MaTspeisity. AyTap msiooka Ya3sunsl Cinnii pap (Cynthia Schraer) i\goxTapy reasorii
PoGepty brnomxaty (Robert B. Blodgett) (Qukapbimk, 311A) 3a kapIKIipoyKy aHIIiiCKara TIKCTY, a TaKcaMa 3a,AaraMory ¥ TOIIyKy
JiTapaTypsl.

[Macrynina ¥ panaxusiro 12.05.2016.

Summary

Yu. U. Zaika
Unitary Enterprise “Geoservice”, 53, Janki Maura st., 220036, Minsk, Belarus, +375 (44) 709 37 36, yu_z@tut.by

ON EXCEPTIONALLY WELL PRESERVED PALEQZOIC TABULATE CORALS
REDEPOSITED IN PLEISTOCENE SANDS OF BELARUS

The theory of Continental Glaciations has been usually €onsidered‘as the basis for explaining a wide range of biological, geograph-
ical and geological phenomena. At that, various observations have shown that many of its statements need critical revision. Among the
most significant areas of survey in this respect there’is investigation of probable source areas and ways of delivery of pebbles and
boulders of pre-Pleistocene sedimentary rocks and“fossils redeposited in Quaternary sandy-argillaceous deposits, generally supposed
to have glacial origin. Fragile colonies of redeposited Paleozoic Tabulate corals preserved in fine detail, collected in some Pleistocene
outcrops in Belarus, are of special interest therein. These specimens show almost no sign of any mechanical damage, which contradicts
the idea of glacial plucking and grinding of rock debris and also of its subsequent destruction during deposition of coarse glacial-fluvial
strata. Instead, it is supposed that thesshore-fast ice delivery of the fragile material during cold-water sea flooding is probably more
consistent in case with the studied material. The process of shore-fast ice delivery has been previously described on modern Arctic
seashores. Thus, given that the hypothesis of the Late Cenozoic Sea flooding is correct, Tabulate coral skeletons described in the present
paper could be used as indicators of the flooding area.
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UTOI'N U3YYEHUA MOP®OJIOT'UHN JIMUYUHOK KYKOB-I'OPBATOK
(COLEOPTERA, MORDELLIDAE)

HpOaHaJ'II/BI/IpOBaHI)I OCHOBHBIC paGOTBI, BKJIFOUAKOMIUEC OIMUCAHUA JIMYUHOK )KyKOB—FOp6aTOK. B HaCTOANICC BPEMS JIMYUHKU OIH-
caHbl 11 46 BUZIOB, UTO COCTABIIIET MeHee 2% OT OOIIEro Yuciia H3BECTHBIX BHIOB TOpOaTOK B MUPOBOH (ayHe. JINIMHKIT oncaHbl AT
rop6aTok, oTHocsmxcs K 18 ponam. HanbosnbIiee 4nciio OMMCaHHBIX JIMUMHOK IPUHAAICKUT ropdaTtkam pona Mordellistena (21 Bun).
MHorue OmMcaHus TMYUHOK ropOaToK SIBISIOTCS KPaTKUMH M TPEOYIOT CYIIECTBEHHOTrO NOMOiHEeHHs . ONpeaenuTenbHbie TabIHibl
rop0aTok mo JMYMHKAM BKIIIOYAIOT HEOOJBIIOE YUCIO TaKCOHOB. HanGonpmmii BkIax B M3ydeHHE JIMUYMHOK ropOaTok BHEC
B. K. OgHocyM, KOTOpBIi BIEPBBIE COCTaBHII HX OOIIYI0 MOP(OIOrHYECKYI0 XapaKTePHUCTHUKY U MPOaHATH3UPOBA UX IHArHOCTHYC-
ckue npu3Haku. Ha ocHOBaHNH TPOBEIEHHBIX HAMH HCCIICJOBAHHI BIIepBbIe MOP(OIOrnY€CcKue MPU3HAKK THYMHOK HCIIONB30BaHBI IS
KOPPEKTHPOBKU CYIICCTBYIOLICH cucTeMbl cemeiictBa Mordellidae.

Pabota BeImosHEHa mpu moanepikke beropycckoro pecmnybinkaHckoro Gonga GyHIaMEHTAIbHBIX HCCIENOBAaHHH (IOTOBOD
Ne B16M-050).

KuroueBbie ciioBa: Coleoptera, Mordellidae, mopdosorust, THUrHKH, THATHOCTUYECKUE TIPU3HAKH.

bubnuorp.: 37 Ha3B.
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RESEARCH FINDINGS IN MORPHOLOGY OF MORDELLID BEETLES LARVAE
(COLEOPTERA, MORDELLIDAE)

The basic works containinig descriptions of larvae of mordellid beetles have been analyzed. At present, larvae are described for 46
species, which accounts for less than 2% of the total number of species known in the world fauna of mordellid beetles. In the case with
mordellid beetles larvae have been described for, beetles belonging to 18 genera. The largest number of the larvae described belongs to
mordellid beetles of the genus Mordellistena (21 species). Many descriptions of larvae of mordellid beetles are concise and require
significant additions. In this regard, there are few keys for identification larvae of mordellid beetles. The existing keys include few taxa.
The greatest contribution to the study of of mordellid beetles larvae belongs to V. K. Odnosum, who first made their common
morphological characteristics and analyzed their diagnostic features. It is for the first time that morphological features of larvae have
been used toradjust the existing system of the family Mordellidae on the basis of our research.

The reseatch was supported by the Belarusian Republican Foundation for Fundamental Research (agreement number B16M-050).

Key words: Coleoptera, Mordellidae, morphology, larvae, diagnostic features.

Ref.: 37 titles.

BBenenue. B mupoBoii (ayHe B HacTosmiee Bpemsi u3BecTHO okoiio 2 600 BHIOB xykoB-TropOaTok [1].
JIurHKY ropOaTOK aKTHBHO YYACTBYIOT B ICCTPYKIIMH JIPEBECHHBI, IITAIOTCS JPEBECHBIMU IPUOAME WITH JKH-
BBIMHU U OTMEPIIMMH TKaHSIMHU cTe0JIei TPaBsIHUCTBIX pacTeHUIX. JINUMHKHA HEKOTOPBIX BUIOB TOPOATOK pa3BH-
BaIOTCs B CTEOISIX COPHBIX M PYACPATBHBIX PACTCHHM, B PsJIE CITy4aeB BHICTYIIAs MX IABHBIMH (pUTOhAraMH.

© 3emonmimuyk A. B., Byansckas H. I1. Utorn usydenus mopgoaoruu ITM4nHOK KykoB-Topoarok (Coleoptera, Mordellidae). 2016.
© Zemoglyadchuk A. V., Buialskaya N. P. Research findings in morphology of mordellid beetles larvae (Coleoptera, Mordellidae). 2016.
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OtnenbHBIC BH]B 3apETUCTPUPOBAHBI B KauecTBe (DaKkylmbTaTHBHBIX XHITHUKOB. Cpemu ropOoaToK W3BECTHBI
BpPEIUTEIHN KYJIbTYpHBIX pacTeHuil. [locemas 1IBETKH, ©Maro rop0aToK y4acTBYIOT B ONBUICHUU PACTCHHM.

Mopdomoruueckre 0coOOEHHOCTH UMaro ropoaToK B IOCTATOUHO TOIHOW Mepe 0XapaKTepHU30BaHbI U T0-
JIOKEHBI B OCHOBY OOJIBIIOrO YHCIIA ONPEICTUTENbHBIX Ta0auIl. JINYMHKY TOpOATOK, HAIPOTUB, M3Yy4YCHBI
B 3HAUHUTEJILHO MEHBIIEH CTEIIEHH. OTCYTCTBI/IC OIMMCaHWH JTUYMHOK IIOAaBIAIOIICTO 6OHBIHI/IHCTB3 BHUI0B
co3maéT cepbE3HOE MPEMATCTBUE HA MyTH Oosee yriyOIEHHOrO M3YydYeHUs )KECTKOKPBUIBIX paccMaTpuBac-
MOTO ceMelicTBa. B Hacrosiee BpeMs JTUYMHKAM ropOaTOK IMOCBSIICHO HEOONBIIOE YHCIO padboT, 0030p
KOTOPBIX IIPUBOIUTCS B JAHHOW CTaTheE.

Marepuan u MeToabl ucciaeq0BaHUil. MaTepruanoMm sl HACTOSIIEH paOdOThl MOCTYKWIH ITyOIuKa-
I[UH, BKIIOYAOIIUE TaHHBIE IT0 MOP(OIOrHYecKUM OCOOCHHOCTSIM JINYMHOK TOpOATOK, B TOM YHCIIE COfIepKa-
IIHMe pe3yJIbTaThl COOCTBEHHBIX UCCIIenoBaHuH, mpoBoauMbIx ¢ 2002 roma Ha TeppuTopul benapyeu (¢ 2012-ro
no 2014 rox B pamkax rpanTta bermopycckoro pecryonukanckoro Gonaa GyHIaMeHTANbHBIX UCCTICIOBAHUH,
noroBop Ne 512M-026).

B pabore ncnons3oBana HOMEHKIaTypa ropbarok, npuBenénHas B Karamore skecTkokpbuibix [laneapk-
THKH [2], a TAKKE YUTSHBI TAKCOHOMHYECKHE U3MEHEHHMSI, COACPIKaIMecs B Ipyrux. paborax [3; 4].

Pe3yabrarbl nccienoBanus U ux oocy:xnenue. [lepBbie cBeneHUs 1o MOP(OIOTHH JIMYUHOK TopOa-
Tok nosiBisitorcs emé B XIX Beke B padore U. Ileppu (Perris) [S]. [Tpu om#icanuu muurHok Tomoxia bucephala
Costa, 1854, Mordellistena micans (Germar, 1817) u M. pumila(Gyllenhalg1810) aBTOp IPpUBOIUT JOBOILHO
OO0JIBIIIOE KOIMYECTBO MPU3HAKOB TOJIOBBI, SITUCTOMA, BEPXHEH I'yObl, MaHAUOY/, HUKHHUX YEITIOCTSH, HIKHEH
r'yOBI, YCHKOB, TJIA3KOB, TPYAHBIX U OPIOIITHBIX CErMEHTOB, JAbixaliell WHor. Ciemnyer OTMETHTh, YTO OOJbIIIH-
CTBO YKa3aHHBIX UM MPU3HAKOB KpaiHEe HEIOCTATOYHO OTPaKACT MOp(doIornueckue 0COOCHHOCTH JINYNHOK.
Tem ne menee U. [leppu oOpaiieHo BHUIMaHUE U HA HEKOTOPEIE CTPYKTYPBI, TPU3HAKH KOTOPBIX OUYeHb BaYKHBI
1A OIIpE€ACIICHU A JIMYUHOK. Otnnuus MCXKAY JIMYMHKaAMH OH TAKKC€ HAXOAUT B KOJIMYECTBC U BCIINYNHC 3Y6-
IIOB Ha aHAJIbHOM CErMEHTE.

Mopdonoruyeckuii IMarHo3, OCHOBAHHBIHN, IWIABHBIM ©0pa30M, Ha BTOPOCTENEHHBIX MPU3HAKAX, TPUBOUT
B. Kcambe (Xambeu), xapakrepusyst TUUuHKY Tolida artemisiae (Mulsant, 1856) (onucana kak Mordellistena
artemisiae) [6]. KpaTko 1 HemoiaHo oxapakrepu3oBaHa mopdonorus muuuHok Mordellistena episternalis
Mulsant, 1856 [7]; Mordellina nigricans Melsheimer, 1845 (omucana xak Mordellistena nigricans) [8];
Mordella marginata Melsheimer, (1845\[9]; Yakuhananomia bidentata (Say, 1824) (onucana xax Tomoxia
bidentata) [10], Mordellistena parvula (Gyllenhal, 1827) [11]. Takxe 04eHb KpaTKOE OMHMCAHHE MMECTCS
s mnanaka Mordellistena fulvipennis Stchegoleva-Barovskaya, 1932, semonnennoe T. U. leroneBoii-
Baposckoii [12]. B To jx€ BpeMS 3TOT aBTOp OOpalllaeT BHUMAHUE HA BaXKHBIM JMAarHOCTHYCCKHUIA MPU3HAK
nuarHOK pona Mordellistena/~— pacnonokenrue OyropkoB Ha OPIOIIHBIX CErMEHTaXx.

3HauuTeILHO OOJiee ONMHO onucana JnuuHka Curtimorda bisignata (Redtenbacher, 1849) [13]. K. Mop
(Mohr) n0ocTaTQIHOIOAPOOHO XapaKTepU3yeT CTPOSHUE HKHEH I'yObI, HOT, BOOPYXEHHE BEPIIMHHOTO YWICHHUKA
ycHKa, pacroyioykeHne 3y0I[oB Ha BEPIIMHHOW YaCcTH aHAIBHOTO CErMEHTa M MICTHHOK Ha €ro JOpCaTbHOM
noBepXHocTH. CIEMyeT OTMETUTh, YTO B CBOCH padOTe OH yKas3bIBaeT Ha OTCYTCTBHE Ha TElle UCCIeAyeMOH
UM JINYHHKH 000COOJICHHBIX CKICPUTOB, PACHIONIOKEHUE U KOIUYECTBO MIETHHOK KOTOPBHIX MOXKHO OBLIO ObI
HCII0JIB30BATh B TUAI'HOCTUYCCKUX LICITAX.

3HAYUTENBHON YETKOCTHIO 1 HHPOPMATHBHOCTBIO OTIIMYACTCS ONMCcaHue THINHKN Mordellistena ghanii
Franciscolo, 1974, cnenannoe M. ®@pannuckono (Franciscolo) [14]. OHO cOnepKUT qUarHO3bl, XapaKTepH3yo-
MM E Ba’XXKHBIC JTUArHOCTUYCCKUE CTPYKTYPhbL: YCUKH, MAKCUJUIAPHBIC HIYIIMKH, OTIOPHBIC OTPOCTKH HAa BEPUINHE
AHaJIBbHOI'O CEIrMCHTA. XOpOIHO BBIITOJTHCHHBIC PUCYHKHU IMO3BOJIAIOT CYAUTH O PAAC HC YKA3aHHBIX B paGOTe
IIPU3HAKOB JIMYMHKH 3TOI'O BUAA.

OIIHa U3 IICPBLIX OIPEACIUTCIBHBIX Ta6HI/III 110 IMYMHKaM I‘Op6aTOK, YUuThIBaromas 3HaYMMbIC TUarHo-
CTHYECKUE NpHU3HaKy, Oblaa cocrapicHa A. V. MnbunckuM [15]. OnHako oHA OCHOBaHA TONBKO Ha OTACIb-
HBIX IPU3HAKAX, XapaKTEPU3YIOLIHX (GOpMY U PacIoNOKEHUE HEKOTOPBIX 3yOII0B aHAIbHOTO CErMEHTa (B mep-
BYIO O4Ye€pe/Ib OMOPHBIX OTPOCTKOB), HAIMYME CKJICPOTH30BAHHBIX TUIOIIAI0K HA TEPEIHErPyIHOM CErMEHTE
Y HAJIMYKE TIa3K0B. JTa TabNInIa BKITFOYAeT MPU3HAKK JIMIMHOK 3 BUI0B: Curtimorda maculosa (Naezen, 1794),
Tomoxia bucephala n Mordella aculeata Linnaeus, 1758. Ilomumo storo, A. U. UnbuHCKUN NPUBOAMT
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OYEHb KPATKYIO OOLIYI0 MOP(OIOTHYESCKYIO XapaKTePUCTHKY JIMINHOYHOH (ha3bl cemeiicTBa ropdaTok. Hapsay
C HUM ONPEEUTENbHYIO TaONHILy 110 TPEM BBIIICYKa3aHHBIM BHIaM ropOaTok npuBomut b. M. Mamaes [16].
B BBIIEynIOMsHYTOH, a TakKe B pabOTe 3TOTO K€ aBTOpa, BRIMOTHEHHOH B coaBTopcTee ¢ H. I1. KpuBoren-
Ho# 1 B. A. Ilororkoi, Mpru3HaKK JTHYMHOK rOpOaTOK BKITFOUCHBI B OOIIYHO ONPEACTUTEILHYIO TA0IHUITy CEMEHCTB
KECTKOKPBUTBIX [17]. B momo6Hyto obiryro Tabiuily pU3HaKU JTMYHHOK TopOartok momerneHsl 1 M. C. T'uns-
poBbiM [18]. B kauectBe Hambornee BaKHOTO XapaKTEPHOro MpH3HAKA JHYHHOK TOpOAaToK, B CPaBHEHHH
C JINYMHKAMH JIPyTHUX CEMEHCTB JKYKOB, TIEPEUHCIICHHBIE aBTOPHI BBICIISIOT HATMYNE OTPOCTKA Ha BEPIIMHE
AHAJIBHOTO CETrMEHTA.

OnpezaenurtenbHas TabIuIa 11 5 poAoB ropbaTok mo inunuHkaM npemiokeHa H. Xascu (Hayashi) [19].
Omnpenenenue poaoB OH MpeIaraet MpOBOIUTH Ha OCHOBAHUY MPU3HAKOB HU)KHEH I'yObl, TepruTa mepeHerpy-
HOro cerMeHTa 1 Hor. OnpenenuTenbHas Tabnuia OCHOBaHa Ha MOP(OJIOTHYECKUAX MPU3HAKAX, OMUCHIBAEMBIX

aBTOpoM JIMUuHOK Glipa fasciata Koéno, 1928, Glipostena pelecotomoidea (Pic, 194, Hoshihananomia
perlata (Sulzer, 1776), Tomoxioda truncatoptera (Nomura, 1958) (onucana xax Mordella truncatoptera),
Falsomordellistena katoi Nomura, 1961. HecMotpst Ha KpaTkue onucanus, 5Ta pabora,Haubonee MHTEpECHA
TEM, YTO BIIEPBBIC COJNCPKUT PUCYHKH 3MUdaprHKca JTUUINHOK ropOaTok. OnHAKQ CIEHYET OTMETHTh, YTO
B OMMCaHUX SMTU(APUHKCA, BBIMTOIHESHHBIX JJIS IMYHHOK 3 BHJIOB ropOaTOK, HE OTpakeHbl 0COOCHHOCTH €r0
crpoeHusi. Kpome Toro, puCyHKH 3TOM CTPYKTYpHI HE TIOKA3bIBAIOT Hanboliee BA3KHBIX €€ THarHOCTHYECKHX
npu3HakoB. Kpatkas Mmopdonoruyeckas xapakTeprucTHKa JINYHHOK TopOaTok ipruBenena taoke JI. bopoBmom
(Borowiec) B 0030pe nonbckux BuaoB Mordellidae [20].

JlocTatouno nmoapoOHoe onucanue tnunHku Tomoxia lineellad eConte, 1862, BBITIOMTHEHHOE C YIETOM H3Be-
CTHBIX aBTOpaM padoT 1o JIMYMHKaM ropoatok, npusonat A. Jlueoepr (Lisberg) u 1. K. Sur (Young) [21].

OtnenbHBIE MOP(OIOTHIECKHE 0COOCHHOCTH JTHYMHOK TOPOATOK MpOoaHATN3UPOBAHBI B CPABHUTEIHHOM
aCIIeKTe C XapaKTePHBIMH YepTaMH CTPOCHUS JIMYMHOK IPEICTaBUTENCH JPYTUX CEMEHCTB HaJlceMelcTBa
Tenebrionoidea [22].

HawnGonpuii Bknaa B u3y4deHue MopQosioruu JHIuHoK ropoaTok BHéC B. K. OnHocym. Brieperie mpose-
NEHHOE IeIeHaITpaBIeHHOE N3YUeHHE TIMYNHOK rQPOATOK IIPUBETO K HAKOTUICHHIO OOJBIIIOro MaTepHraia, Tija-
TEJNbHBIA aHAINU3 KOTOPOTO MO3BONHI COCTaBUTh €My MOAPOOHBIC NUArHO3bl JTMYUHOK. Pe3ynprarsl ero
HCCIIEIOBaHMIA, B CPABHEHUH C MPESABLITY MK Pa3pO3HESHHBIMU CBEICHUSIMU, TIO3BOJIHJIH MTOITYYHTh KAYECTBEHHO
HOBBI YpOBEHb 3HaHUH 10 MOP(OIOrHU THUNHOK TopbaTok. B. K. OnHocymMoM BIiepBbIe OBIITH OMHUCAHBI
JUIMHKH 9 BUIOB ropOatok (Variimorda villosa (Schrank, 1781); Mordellistena falsoparvula Ermisch, 1956;
M. connata Ermisch, 1969; M. brunneispinosa Ermisch, 1963; M. bicoloripilosa Ermisch, 1967; M. pentas
Mulsant, 1856; M. intersecta Emery, 1876; M. falsoparvuliformis Ermisch, 1963; M. nanula Ermisch, 1967)
U TIepeonucanbl JMUUHKN Hoshihananomia perlata, Mordellistena pumila [23—26]. Kpome Toro, B coae-
topcree ¢ b. M. MaMaeBbIM UM BIIEpPBBIC ObLIN ONMMCAHBI IMYMHKHU 7 BUAOB ropOaTok (Paratomoxia nipponica

Kono, 1928 (onucana xak Tomoxia nipponica); P. scutellata Kono, 1928 (onucana xax Tomoxia scutellata);

Tolidopalpus galloisi, Kono, 1932; Yakuhananomia yakui Kono, 1930; Mordella holomelaena Apfelbeck, 1914,

Variimorda briantea (Comolli, 1837), Conalia baudii Mulsant et Rey, 1858) u nepeonucana nununnka Tomoxia
bucephala [27; 28]°B 2007 rony B. K. Onnocym onucan nuuudky Mordellistena kraatzi Emery, 1876 [29].
[Ipu onucanuu nmuunHok B. K. OpHocyM wHcmonp30Bail NIMPOKUIT CIIEKTP MPU3HAKOB BHEUIHETO CTPOSHMS.
BeisiBrienre MOpQoIornuecKux MprU3HAKOB BUIOBOTO W POJIOBOTO PAHTOB TIO3BOJIMJIO €MY COCTaBUTD OIPEIEIH-
TEJIbHBIC TAOIMIIBI IO JIMYUHKAM TopOaTok 5 poaoB (Hoshihananomia, Tomoxia, Mordella, Variimorda,
Mordellistena), a Taxxe 1o muauHKam 7 BuaoB porna Mordellistena (M. pentas, M. intersecta, M. pumila, M. fal-
soparvuliformis, M. nanula, M. bicoloripilosa, M. falsoparvula) [30; 31]. [lony4eHHbIe paHee JaHHBIC 11O
JIMYMHKaM rop0aTok ObutM 00benuHeHbl B pabore «JInumHku xykoB-ropoarok (Coleoptera, Mordellidae)
¢dayasr CCCPy», comepkaiieii o0IyI0 XapaKTepUCTUKY JTHUMHOK mnojacemeiictBa Mordellinae n onpenenu-
TENBHYIO TAOJIHILYy POIOB JIAHHOTO MOJCEMEHCTBA, B KOTOPOH YKa3aHbI IPU3HAKHK JUTSL OTPECIeHUs 8 pomoB
(Yakuhananomia, Hoshihananomia, Tomoxia, Mordella, Variimorda, Conalia, Tolidopalpus,
Mordellistena) [32]. B atoii padore B. K. OqHocym 0000111aeT HCIOIb3yeMbIe UM MPU3HAKH KaK POIOBOIO
panra (CTpoeHue aHTeHH, (opMa BepXHel Ty0bl, hopMa TepruTa rnepeqHerpyJHOr0 CErMEHTa, a TAaKXKe HaJlH-
gre 1 (hopMa CKICPOTH30BaHHBIX TUIOMIAIOK HA HEM, (popMa mepenHerpyIHbIX ¥ OPIOIIHBIX JbIXael], Komnde-
CTBO YJICHUKOB HOT, CTPOEHHUE U JopMa OIOPHO-DHKCHPYIOIIUX 00pa30BaHUI HA BEPIINHE aHAJTBHOTO CETMEHTA),

29



ISSN 2310-0273 Becmuux BapIl'V. Cepus:. BUOJIOITHYECKHUE HAYKU. CEJIbCKOXO3AHCTBEHHBIE HAVKH
BarSU Herald. Series: BIOLOGICAL SCIENCES. AGRICULTURAL SCIENCES

TaK ¥ BUJOBOTO (BTOPUYHAS XETOTAKCHS TOIOBHOM KaIlCyJbl, HAJTHYHE, CTPOCHUE M KOIIMIECTBO IT1a3KOB, BOO-
pyXeHHE MPEeMEHTYMa, HallMYHe JIBUTATEIbHBIX MO30JICH Ha CerMeHTax Opromika, GopMa, BOOpPYKEHHE
Y XETOTaKCHsl COOCTBEHHO aHAIBHOTO CErMEHTA M €r0 OTICIBHBIX CTPYKTYp (CTEpHUTA U aHAJIbHBIX OYyTOPKOB)).

B cBs3u ¢ nmepenocom BunoB Tomoxia nipponica u T. scutellata B pon Paratomoxia He0OXOIUMO ITPOBe-
CTH JIOTIOTHUTEIBHBIA aHAJIN3 MPU3HAKOB MX JINYMHOK, TAK KaK JaHHbBIC BUJBL, a Takxke BUJ Tomoxia bucephala
OBLTN UCIIONB30BAHBI JUISl XapaKTEPUCTHKH MOPQOIOTHH JIMYNHOK posia Tomoxia W COCTaBIICHHS ONPEIENn-
TENBHBIX TAOJIHII POJIOB TOPOATOK IO JIMIHMHKAM.

Ha ocHoBanu# MOp(OIOrnaecKux MpU3HAKOB, TOMUYECKOH B TPODUIECKOH CIICIHaTH3AINH B YKa3aHHOMH
BhIie padore B. K. OnHocyM BhIIENsIeT 2 TPYNIIBI TMYHHOK M aHATTM3UPYET UX MOP(HOJIOruIecKue 0OCOOSHHO-
CTH, aJIAITHBHEIE K YCIOBUSM OOUTAHHS.

K mepoii rpymme B. K. OmHOCYM OTHOCHT KCHIIOOMOHTOB, SIBJISIFOIIMXCSI KCHIJIOMHHETO(AraMu: BUJIbI
ponoB Yakuhananomia, Hoshihananomia, Tomoxia, Mordella, Variimorda, Condlia n Tolidopalpus.
B kayecTBe OCHOBHBIX aJJalTUBHBIX IPU3HAKOB, XapaKTePU3YIOIINX JITYHHOK OTMEUEHHBIX MPEACTABUTENCH,
B JIAHHOHM pa0oTe ykazaHbl: CPABHHTEIHFHO TOICTOC W KOPOTKOE Teio; 3aMerHas C-oOpa3Hasi M30THYTOCTh
Tefa; HaJIM4Ike XOPOIIO Pa3BUTHIX OMIOPHO-QUKCHPYIOIINX 00pa30BaHUI M CKIIEPOTH30BAHHBIX ITOJICH OYyropKoB
Ha MPEIHETPYITHOM TEPTUTE, UCIIOIB3YEMbIX B KAUECTBE ONOPHI MPH TIEPEABUKEHU .

Ko Bropoit rpynne B. K. OqHocyMm OTHOCHT (UTOOHOHTOB, pa3BUI¥ic KOTOPBIX HPOHCXOMUT B CTEOISX
TPaBSHUCTBIX M KyCTapHHUYKOBBIX pacTeHUU. B 3Ty rpynmy aBTOp BEJIIOMAET MpeNCTaBUTENCH poja
Mordellistena, a Taxke yka3bIBaeT, YTO CIOJla TaKXKe, BEPOATHO, HEOOXOAMMO OTHOCHThH JIMUYHMHOK ropOaToK
ponoB Stenalia, Mordellochroa n Mordellistenula. JlnauHky 3Tol rpyrmsl XapaKTepHU3yOTCs 0oJiee CTPOi-
HBIM ¥ BBITSHYTBIM TEJIOM; OCOOCHHOCTSIMU OTMOPHO-(UKCHPYIONIHMX 00pa3oBaHMi Ha BEPIIMHE aHATBHOTO
cerMeHTa, 00eCIeUnBaIONINM HaIEKHYIO (PUKCALINIO IMYUHKY B\ XOIE; HATMYMEM Ha JIOPCATLHON TTOBEPXHO-
CTH aHAJILHOTO CErMEHTA IITUITHKOB H [IIUIIOB, 8 TAKXKE JOCTATOYHOH CKIIEPOTU3AIMH STOH MOBEPXHOCTU; HAJIH-
YHEM Y OT/JIETbHBIX BUJIOB XOPOIIIO BBIPAKEHHBIX JIOPCAIBHBIX H JIaTEpaTbHBIX MO30JICH, BHITIOMHSFOIINX JIOKO-
MOTOPHYIO (DYHKIIUIO BMECTO CHIIBHO PEIYIIPOBAHHBIX HOT.

B 2009 rony B. K. Onnocymom onucana nugwaka Mordellistena parvuliformis Stchegoleva-Barovskaya,
1930, a B 2010 roxy B MOHOTrpaduu, MOCBAIIEHHOM TOpOaTKaM (ayHbl YKpauHbI, HM 0000IICHBI pe3YIbTaThI
MHOTOJIETHEH paboTHI, B TOM YHcCIie o U3ydeHuto mmanHok Mordellidae [1; 33].

B pesynbrare npoBenéHHBIX HAMH HECTICHOBAHMIA T10 N3YYEHHIO TOPOATOK, CBSI3aHHBIX C COPHBIMU PacTeHHSI-
MH, BIIEpBbie onucaHa nuunHka Mordellistena weisei Schilsky, 1895, a Taxxe paciIMpeHbl ONMHCAHUS
M. brunneispinosa n M. bicoloripilesa [34]. YcTtaHOBIEHO, 4TO HaUOOIEE CYILECTBEHHBIMM JTUArHOCTHYCCKMMU
MPU3HAKAMH, TIO3BOJISFOLIMMU QTITHYATHITMIUHOK 3THX BUJIOB, CITY)KaT CTPOCHHE MaHANOYIT M OITOPHBIX OTPOCTKOB,
a TaKKe yroll, ToJ] KOTOPBIM HOCIIEIHIE PACTIONOKEHBI MO OTHOIICHHUIO K BEPIIMHHON YaCTH aHAJIbHOTO CETMEHTA.

Hawmu neranbHO npoaHaI3MpOBaHO CTPOCHHE OMTOPHBIX OTPOCTKOB M YCHKOB IMYMHOK TOpOATOK, KOTOpBIE
MMEIOT Ba)KHOE TUACHOCTUUECKOE 3HAYCHHE, a TAakKe BIIEPBBIC OmMHMCcaHbl TuuuHku Mordellistenula perrisi
(Mulsant, 1857) u Mordellaria aurofasciata (Comolli, 1837) [4]. BriepBble ycTaHOBICHO, YTO MOP(OJIOTrH-
YeCKH HelapHbIE ONOPHBIE OTPOCTKH, XapaKTepHbIE Il IMYMHOK TOPOATOK HEKOTOPBIX PONOB, IPEACTABIISIOT
CO00# CJIMBIIYIOCS [TTapy OIOPHBIX OTPOCTKOB, O YEM CBUACTEILCTBYIOT 3aKIFOYEHHBIC B HUX 2 IICTHHKU.
Hamu BBISIBJICHO, 9TO YCHK JIMUMHOK TOpOATOK MPHKPEIUIsieTcs K 0a3aibHOM MeMOpaHe He CBOMM OCHOBaHHUEM,
a HE MEHEE YeM CEepEeMHON YJICHHUKA, B PE3YJIBTATE YEro OKa3bIBAETCA B HEE YACTUYHO MOrpyKEHHBIM. J[aHHbIE
0COOCHHOCTH CTPOCHHSI TMYHMHOK HEOOXOIMMO YUUTBIBATH TIPH OIMCAHHUHU MX JIUArHOCTUYECKUX MTPHU3HAKOB.

B pesynbrare nmpoBeéHHOro aHaau3a MOp(oIornieckux MpU3HAKOB THUYUHOK HAMH O0OHAPY>KEHBI pe3Kne
MopQooruuecKue pa3nnius BHyTpU pona Mordellistena, 9To MOCITYKUIO OCHOBOW JIJIsl UCKITIOUSHUS psijia
BHJIOB M3 COCTaBa JaHHOTO pola M BOCCTAHOBJICHHE pomoBoro craryca Natirrica Costa, 1854 [4]. Ycra-
HOBJICHO, YTO JMYMHKN TopOaTok pona Natirrica OTAMYAIOTCS OT JIMUMHOK ropOatok poma Mordellistena npexne
BCEro HAJIMYMEM 2-4JICHUKOBBIX YCUKOB, 3-WIEHUKOBBIX MaKCHJUISIPHBIX IYITHKOB, & TAKKE MOTHOCTHIO CITH-
TBHIX OMOPHBIX OTPOCTKOB. BriepBhie onucana nmuunnka Natirrica humeralis (Linnaeus, 1758).

Braromaps n3y4eHuro TMYHHOK ropOaTOK TPyYIIIbI pentas GpayHbl benapycu Hamu OBLIO BBISIBICHO OOUTA-

HUE Ha TeppuTOpuu cTpaHsl 2 BunoB: Mordellistena secreta Horak, 1983, u M. multicicatrix Kangas, 1986,

JMYUHKY KOTOPBIX ObLIH ommcaHbl Brepsbie [35]. [IpoBenéHuble rccnenoBaHus OKa3and, YT0 MOPQOIOTH-
YecKkrue 0COOCHHOCTH JIMYMHOK OTMEUEHHBIX BUJIOB O0Jiee SIPKO BBIPAXKEHBI, YeM MTPU3HAKH BHEIIHETO CTPOe-
HUA UX UMaro.
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CpaBHuTeNbHBIN aHAIN3 Mopdonoruu TuauHoK M. acuticollis Schilsky, 1895, u M. pseudoparvula Ermisch,
1956, onrcaHHBIX HAMH BIIEPBBIE, TTO3BOJIHII TIOATBEPINUTH BHICOKYIO CTEIIEHD CXOICTBA MEKIY BUIAMU TIOJI-
pona Pseudomordellina u ropbaTkaMu TpymIbl parvula, KOTopas paHee ObUla OTMEUEHA Ha OCHOBAaHHH
BHEIITHET0 CTPOCHUS MX uMaro [36].

Mopdomoruueckre MpU3HaKK JINIMHOK, aIallTHBHEIC K OOUTAHUIO B IIJIOTHOM Cpefie, pacCCMOTPEHEI B Ha-
e padore, onmyonukopanHoit B 2008 roay [37]. B Heli Ha ocHOBaHMM (DOPMBI Tella JTMUYMHOK M HAJTUYHS
JBUTATEIBHBEIX MO30JIeH OMpeneaéHHOro THIIa BBIAEICHBI TPH TPYIIIBI, KOTOPBIE CIEAyeT pacCMaTpPHBATh
B KaueCTBE JKU3HEHHBIX (hopM. OHM CBUAETENBCTBYIOT O TPEX HAIPABIECHHIX MOP(H)OIOTHIECKOH aanTannn
JINYNHOK. BBISABJIEHBI JBE OCHOBHBIE TIPOTHBOIIONOXHBIC TEH/ICHIINN B Pa3BHTUH OMOPHBIX OTPOCTKOB — MX
CITUSTHHE MEKIY COOOM M YacTHUYHAS PEIyKIHS.

3akmouenne. JIMUMHKY OMUCAHBI JJ1s1 HEOONBIIIOTO YHCIa TAKCOHOB TopOaTok B 00bEME MUPOBOH (hayHBI.
BoisiBiieHre MOp(hOTOrHIeCKHX 0COOEHHOCTEH THUNHOK ITO3BOJIMIIO COCTABUTH MX OOy MOP()OIOTHIECKYIO
XapaKTEePUCTHKY, MTOJrOTOBUTH TIEPBBIE OMPEIETUTENbHbIC TAOIHUIIBI TOPOATOK 110 TMYHMHKAM, BHECTH U3MEHE-
HUS B CUCTeMy rop0OaTok (BOCCTAHOBJICHHE POIOBOTO cTaTyca Natirrica) ¥, B 1I€IOM, 3aJI0KUTh OCHOBY IS
JaJbHEHIINX uccienoBanui npencrasurenet Mordellidae, ocHOBaHHBIX Ha M3YHECHUH HE TOJIBKO MMaro, HO
1 TIpeMMarvHa bHBIX (a3 paspuThsa. HanOombImii BKIa1 B H3ydeHne MoP(OTOBHI IHYHHOK TOPOATOK BHEC
B. K. OnHocyM, 3aJ0KUBIIAN OCHOBY HX MOP(OIIOTrHUECKON THarHOCTHKH.
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RESEARCH FINDINGS IN MORPHOLOGY OF MORDELLID BEETLES LARVAE
(COLEOPTERA, MORDELLIDAE)

Analysis of the morphological features of larvae has essential significance to the study of the family Mordellidae. The first works,
which contain descriptions of mordellid beetles larvae, were published in the XIXth century. Larvae are described for a small number of
species of mordellid beetles. 37 articles, which present the description of larvae of 46 species, identification keys of larvae of mordellid
beetles and the data of larval morphology of mordellid beetles, have been analyzed. It is found out that'many larvae are described
insufficiently. V. K. Odnosum has made the largest contribution to the study of larvae of mordellid beetles. He described larvae of
18 species of mordellid beetles for the first time, made general morphological characterization of Jatvae of Mordellidae and analyzed
their diagnostic features. Thanks to our research new data on the morphology of larvae of Mordellidac have been obtained, larvae of
8 species have been described for the first time and for the first time morphological features of larvae have been used to adjust the existing
system of the family Mordellidae.
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K. B. 3emorusauyk
VYupexxnenue obpazoBaHus «bapaHOBHUCKHN TOCYIapCTBCHHBIH YHHBEpCUTET», MUHHUCTEpCTBO 00pazoBaHus PecmyOmuku
Bbenapycs, yn. Boiikosa, 21, 225404 bapanoBuuu, Pecniyonuka benapycs, +375 (29) 376 85 76, konstantinz@bk.ru

BJIUSIHUE TEMITIEPATYPbI I OTHOCHUTEJBHOM BJAJKHOCTHU BO3JIYXA HA JTOJIIO
AKTUBHBIX OCOBEM ARIANTA ARBUSTORUM (GASTROPODA, HELICIDAE)

HccnenoBanust akTUBHOCTH Arianta arbustorum NMpOBOIWIMCH HA TEPPUTOpUHU Topoackoro napka (bapanoBuuu, bpectckas 00-
nacTb, benapych). AKTUBHOCTE ocoOell HaOmrofanack B IIMPOKOM AuanasoHe Temmeparyp (2—28°C) U OTHOCUTENBHON BIaKHOCTH
Bo3nyxa (30—100%). IIpu 3ToM HaubomblIee KOJMYECTBO MOJUIFOCKOB OBIIIO aKTHBHO NpH TeMmIepaType Bo3ayxa 6—12°C u ero
BrnaxHoctu 100%. ITpu BnaxuHocTH Bo3ayxa Hike 30% Bce ocobu Arianta arbustorum NONTHOCTBIO IPEKPAMIAIOT aKTUBHOCTD. Xapak-
Tep 3aBUCHMOCTH JIOJI aKTUBHBIX 0CO0€il OT TeMIiepaTypsl U BIKHOCTH BO3/lyXa U3MEHSCTCS B TCUCHUE CE30HA aKTUBHOCTH Arianta
arbustorum (anpenb—Hos0ps). Kak BeCHOM, Tak U OCEHBIO HAMOOJIbINCEe KOJMYCCTBO aKTHBHBIX 0CQOCH HAOMIONACTCS B IUANa30HEe
temmeparyp 6—12°C. OgHako ciemyeT OTMETHTh, YTO BECHOW IIPU JaHHOH TeMIlepaType JOJsi aKTHBHBIX 0coOell BbIlIe, a MONHOE
MpeKpalieHue aKTUBHOCTU HaOMoaeTcs mpu 0osee BbICOKOH Temrieparype — 28°C

KaroueBnle cioBa: Gastropoda, Helicidae, Arianta arbustorum, $haxkTopsl cpenbl TeMmneparypa Bo3dyxa, BIaKHOCTh BO3IyXa.

Tabu. 1. Puc. 3. bubmuorp.: 13 Ha3B.

K. V. Zemoglyadchuk
Baranovichi State University, Ministry of Education of the Republic, of Belarus, 21, Voykova st.,
225404 Baranovichi, Belarus, +375 (29) 37685 76,Kkonstantinz@bk.ru

THE INFLUENCE OF AIR MOISTURE AND TEMPERATURE ON THE SHARE OF ACTIVE
SPECIMENS OF ARIANTA ARBUSTORUM (GASTROPODA, HELICIDAE)

The research of Arianta arbustorum activity was conducted in the city park (Baranovichi, Brest obl, Belarus). The presence of
active specimens of Arianta arbustorum (L.) was observed in a wide range of temperatures and relative air moisture. The greatest
number of active specimens is present at 6—12°C and, 100% moisture level. When the air moisture level is less than 30% all specimens
of Arianta arbustorum become inactive. It'is noted that the type of dependence of the part of active specimens on temperature and
relative air moisture changes during Arianta arbustorum activity season. In spring, as well as in autumn, the portion of active Arianta
arbustorum specimens is maximal within¢air temperature range of 6—12°C, but in spring the share of active specimens is higher than
in autumn, and all specimens stop their activity at a higher than in autumn air temperature — 28°C.

Key words: Gastropoda, Helicidag, Arianta arbustorum, environment factors, air temperature; air moisture.

Table 1. Fig. 3. Ref.: 13 titles.

Beeaenune. Momtock Arianta arbustorum (L.) cpaBHUTEIBHO MIMPOKO pacnpocTpaHEH B 3arajHoi,
HentpanpHoit u CeBeproit Espore [1]. B psine roponor benapycu B nocnenuue 10 jier HaOnroqaercs mospiie-
HUE KPYIHBIX MOMYIAUNN Arianta arbustorum, 4To, Ha HAI B3IJISI, SIBISACTCS OTPAKCHUEM aKTUBHOTO pac-
HIMpeHus apeaja 3Toro Buaa. B Poccun, Hampumep, JaHHBIN Bl CUMTAETCS arPECCUBHBIM BCENEHIEM [2].
ITo nanueM E. B. IIIukoBa, u3y4aBLIEro pacnpoCTpaHEHUE 3TOTO BUJA B IMpEAEIax €BPOIEHCKOM 4acTu
Poccuu, uszBectHo, uto Arianta arbustorum o0pasyeT MOMY/ISIUHU ¢ BEICOKOH IJIOTHOCTRIO 0cobet (1o 200—
300 9k3. / M%) 1 XapaKTepU3yeTcs IHUPOKUM CIIEKTPOM KOPMOBBIX pacTeHuii [2]. B coBokymHoCTH 3TH (haKTo-
PBI IPUBOJIAT K TOMY, UTO Arianta arbustorum BHITECHSICT TAKE HATUBHBIE BHJIBI MOJITFOCKOB, Kak Bradybaena
Sruticum (O. F. Miiller, 1774) u Euomphalia strigella (Draparnaud, 1801) [2]. be3sycnosro, Ha (oHE Takoro

© 3emonmsaauyk K. B. BiusiHue TemMneparypbl 1 OTHOCHTEIBHOW BIQXKHOCTH BO3/yXa Ha JIOJIO aKTUBHBIX 0co0eit Arianta arbustorum
(Gastropoda, Helicidae). 2016.
© Zemoglyadchuk K. V. The influence of the air moisture and temperature to the part of active specimenc of the Arianta arbustorum
(Gastropoda, Helicidae). 2016.
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PE3KOro YBEITMUCHHS YMCIICHHOCTH MOJUTIOCKA Ha TeppUTOpHH bermapycn HeoOXomuMO HMETh BO3MOXKHOCTh
[IPOrHO32a JAaJIbHENIEH JUHAMUKY Pa3BUTHSI €0 MOMYJIALIUNI.

B nacrosiiiee Bpems Ouonorust Arianta arbustorum CpaBHHTEIFHO XOPOIIIO U3y4eHa: B IUTEPAType MpH-
BOJISITCS CBEJICHUS O JKU3HEHHOM IIMKJIE JAHHOTO BHJIA, OCOOCHHOCTSIX €ro CTAI[HaIbHOTO paclpeneNieHus
[3—5], a Takke HEKOTOpPbhIX acrekTax nuTaHus [6]. Ilpu 3ToM Hamo ckazaTh, 4TO BIMSHUE TEMIIEpaTypbl
Y BIIQYKHOCTH BO3/IyXa M3Yy4alioch JIMIIb Ha IPUMeEPE OTIEIBHBIX 0CO0CH B JIAOOpATOPHBIX YCIOBUSX [7], B TO
BpeMsl KaK CBEIICHUsSI O BO3/ICHCTBUM JaHHBIX (DaKTOPOB Ha MOMYJSUHIO Arianta arbustorum, oOUTAIOINLYIO
B IPUPOITHBIX YCIOBUSX, OTCYTCTBYIOT.

Mexay TeM pe3ylbTaThl IOJ0OHBIX UCCIICNOBAaHUN MPEICTABIISIOT HECOMHEHHBIH MPAKTHUECKUI HHTEPEC.
3T0, BO-TIEPBHIX, TIO3BOIUT OIIEHUTH ITOPOTOBBIC TEMIIEPATYPHl aKTUBHOCTH Arianta arbustorum u UX BIHS-
HHE Ha TEMIIbl pacceieHus JaHHOTO Buaa. HamOornee akTMBHOE pacceiieHne MOJLUTIOCKA OyaeT HaOmromaaThes
MPY ONTAMAITBHBIX JIJI aKTHBHOCTH TAHHOTO BU/1a 3HAYEHHUSX TEMIIEPaTyphl U BIAKHOCTH BO3/1yXa, Bo-BTOPBIX,
JIAHHBIE HCCIIIOBAHMS IAFOT BOSMOKHOCT ITPOTHO3UPOBAHHMS TTHAMHUKH YHCIICHHOCTH TOMYJISIIHI 3TOro BUIa
MOJIJTIOCKOB B €CTECTBEHHBIX OMOIICHO3aX | B arporeHo3ax. Tak, MakcCHMalbHAas POXKIa@MOCTb B ITOMYIISAIIAN
Arianta arbustorum Oyner HaONIOAATHCS MPH COYCTAHWUU TEMIIEPATYPHl M BIAKHOCTH,” ONArONPHUSATHBIX,
C OJTHOM CTOPOHBI, ISl CIApUBAHUS HAUOOJBILIETO KOTMYECTBA OCOOCH, C APYTOM— Il HHKYOAIIMH SHII.

Lenp Hameit paboThl — yCTaHOBUTH CBSI3b MEXJIy TEMIIEPATYpOH, OTHOCUTETBHOW, BIIaXKHOCTHIO BO3/TyXa
M JIoJIell aKTUBHBIX ocolell Arianta arbustorum.

MeTononorust 1 MeToAbl HccieqoBaHus. VccnenoBaHds aKTUBHOCTH ocoleit Arianta arbustorum
MIPOBOIMIIMCH Ha TEPPUTOpUHU ropojckoro napka (bapanoesuuu, bpectckas oonacts, benapycs, 53°07'34,5"N,
25°59'51,8"E), Ha y4acTke ¢ APEBECHBIM ITOKPOBOM, COCTOSIIM U3 paspexxeHHo pactyiuux i (Tilia cordata
Miller, 1768) u tononeit (Populus nigra (L.)). TpaBsHe# ITOKPOB NaHHOI'O ydacTKa Cjaraercs, IJIaBHBIM
obpazom, u3 cHbITH (degopodium podagraria (L.)) m=Oyapsl turromeBunHoit (Glechoma hederacea (L.)),
o0I11ee IPOSKTHBHOE MOKPBITHE KOTOPHIX COCTABIIACT 0kojio 100%.

Bricota TpaBoCTOS M3MEHSETCS B TEUCHHE C€30HA 050 cM B HIOHE JI0 5 CM B MapTe, a TAKKe BO BpeMs
MEPUOANIECKUX 0OKOCOB TPaBbl KOMMYHAJIbHBIMH CIY>KOaMH.

Jlis1 onpenenenus 0cooeii MOJUTIOCKa UCTIONB30BAIKCH KITFOUH, TPUBEAEHHBIC B padore A. A. Iluneiiko [8].
HaGmroneHue 3a akTMBHOCTBIO 0coOetedrianta arbustorum MpPOBOAMIOCH C MapTa MO HOSOPh, C YaCTOTOU
2—3 pasa B Hezmenmo. B o01meit ciioxaocTH 06110 ocyiecTBiicHO 300 HaOMOneHMH, 13 KOTOPBIX 41 HabmoIe-
Hue nposeneHo B TeueHue 2010 roma, 140 — B Teuenue 2011-ro u 119 — B 2012 romy. Bo Bpems kaxxmoro
HaAOTIOZICHUS M3MEPSITHCh TeMITepaTypa U OTHOCHTENbHAS BIAYKHOCTh BO3/lyXa Ha BbicoTe 10 cM OT moBepX-
HOCTH TIOYBBI. B mpenenax gJaHHOW BBICOTHI B HICCIIENOBAHHOM OHOTOIE HAOMIONAaN0Ch HAanOOoMIbIee Koye-
CTBO aKTHBHBIX oco0elt Ariantd arbustorum. OTHOCHUTENbHAS BIIAYKHOCTh BO3/IyXa U3MEPSUIach C MOMOIIBIO
ncuxpomerpa MB-4-2M.

[Mo akTHBHBEIMIITOIPA3YMEBAIHCH TIEPEIBUTAIOIINECS UITH CIIAPHBAOIIHECS 0cOOU Arianta arbustorum,
a TaKKe HEMOABUKHBIC MOJUIKOCKH C PACHpPABICHHON HONOW M MIAa3HBIMM Iynanblamu. Ui HCKIIFOYEHUS
oIIMO0K, KOTIA HOTPEBOYKSHHBIH MOJUTFOCK CIIPSTAJICSA B PAKOBUHY M MOT OBITh 3aCUMTAH HAMM KaK HEaKTHB-
HBIM, HaOJIFONICHUE 3a Ka)KI0W HEAKTUBHOW OCOOBIO MPOBOIMJIOCH B TEUCHHE OIHOW MHHYTHI. Eciu 3a 310
BpEM: MOJIJIIOCK HE HaYMHAJ ABUTI'aTbCsA, OH CHHUTAJICSA HCAKTHBHBIM.

Habnronenne mpoBOIMIIOCH TPAHCCEKTHBIM METOIOM, pa3Mep BHIOOPKH MOJLTIOCKOB MPH KaKJIOM Ha-
OmtoneHnK cocTaBisl 25 ocobeit. TpaHccekra mmuHOM 20 METpoB ObLIa MPOJIOKEHA BIOIL ITOHUKEHHOTO
y4JacTKa Tapka, 3apOCIIero CHBITHIO, TJI€ IUIOTHOCTh Arianta arbustorum Obuta HanOONBIICH.

Bech nnana3on 3ahukcrpoBaHHBIX 3HAYCHUI TEMIIEPaTYpPhI M BIaXKHOCTH BO3/TyXa ObLIT pa30UT Ha HHTEP-
BaJIbl, BEJIMUMHA KOTOPBIX IS TeMIlepaTypsl coctasmia 2°C, a s BIakHOCTH Bo3ayxa — 10%.

Pe3yabrarsl ucciaenoBaHusi U ux odcy:xkaeHue. [IpucyrcTBue akTUBHBIX ocobelt Arianta arbustorum
HaOJIFOaeTCsl B IIMPOKOM Jara3oHe Temmeparyp (2—28°C), nmpu 3ToM MakcuMyM akTuBHOCTH (80% ocobeit)
MIPUXOIUTCS Ha OTHOCUTEILHO HU3KYIO TeMIiepaTypy Bo3myxa: 6—12°C (pucyHok 1, a).

VYcraHOBIIEHO, YTO B TEUEHHE CE30HA AKTUBHOCTH MOJUTIOCKA, KOTOPBIH JITMTCS C Hadala anpeds JIo cepe-
JIMHBI HOSIOPSI, XapaKTep 3aBUCHMOCTH JOJIM aKTUBHBIX 0CO0EH OT TeMmeparypsl BO3ayxa n3MeHsercs. Kax
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Figure 1. — The influence of éir temperature on the activity
of Arianta arbustorum specimens in the investigated biotope

BECHOI, TaK U OCEHBIO0 HAaHUOOJbIIEe KOMNYECTBO AKTHBHBIX 0COOCH B MCCIIEIOBAHHOM IPYIIIE MOJIFOCKOB
HaOrofaeTcst B Auanasone temrepatyp 6—12°C, omHako BECHOW NpH JaHHOW TeMIeparype Joisl aKTHB-
HBIX 0COOEH BBIIIIE, a ITOJHOE MPEKPAIleHNe aKTHBHOCTH HaOoaeTcst Ipu Oonee BHICOKOH TemIieparype —
28°C (cm. pucyHnok 1, 6). Cornmacuo H. Fnitz (1970), uzy4aBmemy TkaHeBoe JbIxaHue Arianta arbustorum
u Ha6JHO}IaBH_[eMy HOZ[O6HBIC HU3MCHCHHE YYBCTBUTCILHOCTU K TEMIICPATYpPC Y AAaHHOI0O BHJa MOJIJIFOCKOB,
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9TH W3MEHEHHUS TPOHMCXOIAT HE Ha KJIETOYHOM HIIM TKAHEBOM YPOBHSX, a PEryIUPYIOTCS IEHTPaIbHON
HepBHOHW cucteMoil momtocka [4]. Hamo ckaszate, uro, kpome Arianta arbustorum, ce30HHOE U3MEHEHHE
YyBCTBHTEIFHOCTH K TEMITEpaType BO3yXa ObLTO OTMEUYEHO TAaKKe M Ui APYroro MpeACTaBUTENS CeMeH-
ctBa Helicidae — Helix lutescens (Rossmassler, 1837) [9]. [1o Bceli BUAMMOCTH, 3TH M3MEHCHHSI CBS3aHbI
C TIEPEXOMIOM MOJUTIOCKA OT JTHEBHOW aKTHBHOCTH BECHOH M OCEHBIO K HOUHOH aKTHBHOCTH JICTOM.

Hamu Ob110 ycTaHoBIEHO, 4TO 0cO0M Arianta arbustorum cOCOOHBI MPOSBIIATH JBUTATEIHHYIO AKTHB-
HOCTH B IIIMPOKOM JIMANTa30HE OTHOCUTENBHOMN BIaxkHOCTH Bo3ayxa (30—100%), mpu 3TOM OCEHBIO OIS aK-
THUBHBIX 0CO0CH HMIKE, YeM BECHOU U JIETOM (PUCYHOK 2).

Hwxe npuBonsTCs ypaBHEHUs! pErpeccHu, HaliIeHHBIE Il 00CYKIaeMbIX 3aBHCUMOCTel (Tabmuia 1).

CraTHCTHYECKH HEOCTOBEPHBIC OTIIMYUS MEXIY OTIETbHBIMHA HHTEPBAIAMH TEMIIEPATYPHI M BI&YKHOCTH
BO3JyXa IO KOJIMYECTBY aKTHBHBIX 0C00€H (cm. pUCYHKH 1, a, v 2, @) OOBSICHSAIOTCS COBMEETHBIM JICHCTBUEM
TEMIIEPATYPHI U BIAXKHOCTH BO3yXa Ha OpraHn3M MOJUIOCKA. 110 mpuyurHe 3Toro npu ofiHOM U TOM K€ TeMIle-
partype Bo3Iyxa Jolisl akTHBHBIX 0cobeli Arianta arbustorum OyeT U3MEHSITHCS B 3aBUCHMOCTH OT BIIAYKHO-
CTH BO3IyXa, CIOKHUBIICHCS HAa MOMEHT HaOIIOeHHs, ¥ Ha00OPOT, TIPH OJHOW M TOM K€ BIAXKHOCTH JOJS
AKTUBHBIX 0CO0EH OyJeT M3MEHSTHCS MO ACHCTBHEM TeMIepaTypbl. KpoMe TOro4CoBMECTHO ¢ yKa3aHHBIMH
JAHHBIMHU, Ha aKTHBHOCTb Arianta arbustorum BIHSET NENbIA KOMILIEKC APYyTHX.(aKTOPOB, HE YYTEHHBIX HAMH.

Taxum 06pazom, ipu Temnepatype 10—14°C nanbonbinast 10151 aKTUBHBIX MOTUIIIOCKOB Arianta arbustorum
(80%) HabmomaeTcs IPU MaKCUMAJILHOM BJIAXKHOCTH Bo3ayxa. OHAKO, €Cld I PUMAHHON TeMIICPaType BlIaXK-
HOCTB BO3/IyXa OIycTHTCs 10 60%, aKTHBHBIMH OCTaHYTCs JIUIIB 0Koio 40% oco0eit, a mpH BIIaXKHOCTH BO3IyXa
Hmwxe 30% Bce ocobu Arianta arbustorum TOTHOCTHIO MPEKPALIAIOT AKTABHOCTH (PHUCYHOK 3).

Ha mam B3misin, Ha JTONIO aKTHBHBIX OcoOell B MCCIENOBAHHOM rpynne Arianta arbustorum B pa3Hble
CE30HBI To/la KOCBEHHO BITUSIET CTETICHb Pa3BUTHsI TPaBSHOTQ ITOKPOBa B IAHHOM OMOTOIIE, KOTOpasl onpere-
JISieT MAKPOKJIMMAT, (POPMHUPYIOIIUIACS MO TIOJIOTOM TPaBSIHUCTBIX pacTeHuid. Tak, mo manueM A. J. Suggitt,
JIUCThSl TPABSIHUCTBIX PACTCHUH 3aTEHSIOT TIOYBY M TE€M,CaMbIM YMEHBINAIOT CTETICHb KOJICOAHHS CYTOYHOM
TeMmIepaTypbl 1 ypoBeHb ucrapenus siaru [10].

BecHoli, kora TpaBsiHO#M TOKPOB €I11€ He pa3BUT MHOJIOT CHBITH B M3yYCHHOM HaMH OHMOTOIE OOUTaHHUS
Arianta arbustorum He COMKHYT, BJlara He 33/IpPXKHBACTCS B MPUIIOBEPXHOCTHOM CJIOE BO3/IyXa, a CBOOOTHO
ucnapsiercs. [Ipu 3TOM BIaKHOCTh BO3/IyXa HAMPAMYIO 3aBHCUT OT TeMIlepaTypbl. Tak, mpu TemrepaTtype
Bo3myxa Oonee 8°C aKTMBHOCTh MOJUIKOCKOB HAYHHAET IMOCTENICHHO CHUYKATHCS BCICACTBHE YMEHBIICHUS
BIIQ)KHOCTH.

B koHIIe BECHBI CHBITH 00pa3yer J0CTaTOYHO MJIOTHBIA TPAaBSIHOW MOKPOB, HO CPEIAHSS TeMIepaTypa Bo3-
JlyXa yKe J0CTaTOYHO BHICOKAM TIPEBBINIACT ONTHMAJIBHYIO JUISl TAHHOTO BH/IA, TIO9TOMY aKTHUBHOCTh 0CO0CH
Arianta arbustorum B KOHIC BECHBI H JISTOM B HCCIIEOBAHHOM OHOTOIIE JIOCTATOYHO HU3Kash — MEHBIIEe
50%. B ator neproa qHEM MOIUTIOCKH TPOSBISIOT AKTUBHOCTH B OCHOBHOM TOCIIE JIOMK/IA.

OceHbI0 COMKHYTHIH MOIIOT CHBITH MPEMSATCTBYET CBOOOIHOMY HCIIAPEHHIO BIIATH U3 MPUIIOBEPXHOCTHOTO
CIIOSI TIOYBHI, 33 CUET YEFO aKTHBHOCTH MOJUTIOCKA JICPKUTCS HA MOCTOSHHOM YpOBHE B OoJiee MIMPOKOM
nrana3oHe Temieparyp.

Onupasicr HA BBISBICHHBIE 0OCOOCHHOCTH, MOYKHO PAacCUUTATh CPOKH HACTYIIJICHUS TIEPHO/Ia pa3MHOXKe-
Hust Arianta arbustorum B ycnoBusix bpectckoit obnmactu, KoTopbie OyayT 3aBUCETh B JIAHHOM cllydae OT
coueTaHus AByX GaxTopoB. [lepBbIM U3 HUX BBICTYIAET TeMIIEpaTypa, Ipyu KOTOPOH JOJs aKTUBHBIX 0co0ei
Oyzmer MaKCMMallbHasl, 9TO 00ECIEYHT MaKCUMAallbHOE KONMYECTBO ocolel, yJacTBYIOUIMX B CIIAPHBAHUH,
a CJIeloBaTelbHO, U MAKCHMAIIbHOE KOIMYECTBO OTIIOKEHHBIX sUIl. Kak yka3plBajaoch HaMH BHIIIE, JaHHAsS
Temneparypa s Arianta arbustorum coctasiser 6—12°C. Btopoit ¢akrop — 3TO Temiieparypa, ONTH-
MaJbHAas U MHKYOAIMH SIHII MOJUTFOCKA, KOTOpasi rapaHTHPYeT HanOobIliee KOMMYESCTBO BBIISIIINX U3 SUIT
MOJIOIBIX 0co0eit Arianta arbustorum. CBeleHUs 00 ONTUMAIBHON IS UHKYOauuu ssun Arianta arbustorum
TeMIIepaType MOXXHO HaWTH, B YaCTHOCTH, B Iyonukanuu B. Baur (1988 (b)), rne ykaspiBaeTcs, 4To JaHHAsS
Temriepatypa s Arianta arbustorum coctapnser 21°C [11].

Taxum 00pa3zoM, pasMHOKeHUE Arianta arbustorum OyeT MPOUCXOMUTh B TOT TIEPHUOJ, KOTJa YCTAHOBUTCS
TeMIiepaTypa, ONTHMajlbHas KaK JUIsl aKTHBHOCTH MOJITFOCKOB, TaK W JIJISl MHKYOAIlMH sIUI] B KiIajkax. Takoe
coueTaHWEe HOYHOH M JHEBHOH TeMIepaTyphbl B YCIOBHAX bpecTckolf o0macTh ycTaHaBIMBAeTCs B Hadaie
1 B KoHIle Jieta [11]. B ator nepuon Mel HaOmwoaanu cnapuBanue Arianta arbustorum [13].
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Figure 2. — The influence of air moisture on the activity
of Arianta arbustorum specimens in the investigated biotope
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Tabnuuya 1. — V3meHeHVe gony akTMBHLIX 0cobeln Arianta arbustorum B 3aBUCMMOCTU OT TEMMepartypbl
M OTHOCUTENBHOWN BNaXXHOCTU BO3Ayxa (YpaBHEHUS perpeccun)

Tabl e 1. — Variation of the active Arianta arbustorum specimens share depending on air temperature and moisture

Temnepatypa BraxHocTb
Owvana3oH | Perpeccus OvanasoH | Perpeccus
BecHa
6—28°C | y =0,01x> = 0,57x* + 59,55 | 20—100% | y=27exp(0,04x)
Jlemo
12—28°C =—0,01x* +0,61x° + 18,78x° + 30—100% y = 9,69exp(0,02x)
+ 241 47x—12
OceHb
4—20°C y=—0,31x"+4,37x + 36,79 \ 40—100% ¥ = 0,18exp(0,07x)
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PucyHok 3.= U3meHeHue gonu akTMBHbLIX ocoben Arianta arbustorum
C Y4 TOM COBMECTHOrO AEeNCTBUSA TeMnepaTypbl U BNaXHOCTU Bo3ayxa

Figure 3.= Change of the active Arianta arbustorum specimens
share with due consideration of joint effect of air temperature and moisture

3aki0ueHne. AKTHBHOCTh MOJITIOCKA BO3MOXKHA B HIMPOKOM Auara3oHe Temmneparyp (2—28°C) u or-
HOCUTEABHOM BiaxHOCTH Bo3ayxa (30—100%). B Tedenune ce3oHa XapakTep 3aBUCHUMOCTH JOJH aKTUBHBIX
0co0ei OT AeMrepaTypsl 1 OTHOCHTENBHOW BIaXKHOCTU BO3JlyXa U3MEHsETCs. MakcuMalbHas JIOJIsl aKTHB-
HBIX 0COOEH B MCCIIENOBAHHOM OMOTOIIE HAOMOMAeTCs P TeMIiepaType Bo3ayxa 6—12°C u OTHOCHTENbHON
BrnaxkHocTi Bozayxa 100%. [Ipu BnaknocTr Bo3myxa Huxke 30% Bce ocodu Arianta arbustorum MOTHOCTHIO
MPEKpaaT aKTHBHOCTb.
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Summary

K. V. Zemoglyadchuk
Baranovichi State University, Ministry of Education of the Republic of Belarus, 21, Voykova st., 225404 Baranovichi, Belarus,
+375 (29) 376 85 76, konstantinz@bk.ru

THE INFLUENCE OF AIR MOISTURE AND TEMPERATURE ON THE SHARE OF ACTIVE
SPECIMENS OF ARIANTA ARBUSTORUM (GASTROPODA, HELICIDAE)

To assess dissemination potential and predict the dynamics of Arianta arbustorum population change .ituis necessary to know
sensitivity peculiarities of Arianta arbustorum to environment factors, but in Belarus population biology of this species has not been
studied yet.

Moving or mating specimens of Arianta arbustorum, as well as motionless individuals with a straightened foot and eye tentacles
were conditionally taken as active ones. The degree of activity was fixed with 25 specimens. The selectiomof individuals was made on
a prelaid transect. The entire range of fixed values of temperature and moisture was divided into ¢lass intervals. The value of class
interval for temperature was 2°C and for air moisture — 10%.

The analysis showed that the presence of active specimens of Arianta arbustorum is>observed in a‘wide temperature range (2—
28°C). At 100% air moisture the biggest part of active Arianta arbustorum (80%) is observed at 10—14°C."In the future, with decrease
in relative air moisture the part of active individuals at one and the same temperature ‘alsoddecreases. Dependence of the part of active
individuals in the population on air moisture during the Arianta arbustorum activity season can/vary: at the same value of this factor the
share of active specimens is smaller in autumn than in spring and summer.
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M. A. JlykauieHst
VYupexxaenue obpazoBaHus «bapaHOBHUCKHMN TOCYIapCTBECHHBIH YHHBEpCUTET», MUHHCTEpCTBO 00pa3zoBaHus PecmyOmmku
benapycs, yn. Boiikosa, 21, 225404 bapanoBuuu, Pecriyonuka benapyce, +375 (163) 48 73 97, kelogast@tut.by

300TEOT'PAOUNYECKAS CTPYKTYPA KOMIIJIEKCA KCUJIOD®HNJIbHBIX
KECTKOKPBUIBIX (INSECTA, COLEOPTERA) HAIMOHAJIBHOI'O ITAPKA
«BEJJOBEXKCKASI ITYHIA»

CraThs CONEPXKUT XapaKTEPHCTUKY 300Teorpaduueckoil CTpyKTypbl KOMIUIEKCAa KCHIO(GHIBHBIX KeCTKOKPBUIBIX Oenopycckoi
yacTu benopexckoil mynm. Ha Tepputopruu HallMOHAIBHOTO MapKa AT IpeIcTaBUTeNeil JaHHOH SKOJIOTHYECKON TPYIIIBL YCTaHOBICHO
35 Tunos apeanos, NpuHaIICKAIMX K 6 300reorpadguueckum komiuiekcaM. [IpeobnagaroT BUIB, apeanbl KOTOPBIX OTHOCSTCS K TPaHC-
NajJeapKTHYECKOMY 300TreorpaduueckoMy KOMIUIEKCY. MUHIMAIbHBIM YHCIOM BUIOB OTINYACTCS KOCMONOIUTHUECKUI 300reorpadu-
yeckuil komiuteke. HanGomnpiiee mpeAcTaBUTENbCTBO BEIABICHO Y dKECTKOKPBUIBIX C TPAHCHEBPA3UAaTCKAM TeMIEPATHBIM THIIOM apeana.
B xone mpoBeneHus UccaenoBaHUN ObLT MPOBEAEH aHAIM3 300re0rpadMuecKoil CTPYKTYpPhl OTACABHBIX CYKIECCHOHHBIX KOMILIEKCOB
KCPIJ'[Oq)PIJ'[BHBIX KECTKOKPBUIBIX, COOTBETCTBYIOLINX Pa3IMYHBIM CTaAUAM ACCTPYKIUU KOpBI n Z[peBeC]/IHBI.

KaroueBble cioBa: Coleoprtera, KCHIoMIBHBIE KECTKOKPBLIBIE, 300reorpaduueckas CTpyKTypa, CYKLIECCHOHHBIE KOMITJIEKCHI,
benosexckas mymia.

Tabu. 2. Puc. 1. bubmuorp.: 47 Ha3B.

M. A. Lukashenya
Baranovichi State University, Ministry of Education of the Republic of Belarus, 21, Voykova st.,
225404 Baranovichi, Belarus, +375 (163) 4873 97, kelogast@tut.by

ZOOGEOGRAPHICAL STRUCTURE_OF XYLOPHILOUS BEETLES COMPLEX
(INSECTA, COLEOPTERA) OF THE NATIONAL PARK “BIELOVEZHSKAYA PUSHCHA”

The article contains the zoogeographical stricture characteristic of the xylophilous beetles complex of the National park
“Bielovezhskaya pushcha” (in Belarus). 35 areal types belonging to 6 zoogeographical complexes were determined for representatives
of the target ecological group in this territory. Species related to the transpalaearctic zoogeographical complex prevail. The cosmopolitan
zoogeographical complex is presented by the.minimal species number. The greatest representation was discovered for beetles with the
transeurasian temperatic range type. The zoogeographical structure of separate serai complexes of xylophilous beetles corresponding
to different decay stages of bark and woed ‘Wwas analyzed.

Key words: Coleoptera, xylophilous beetles, zoogeographical structure, successional complexes, Bielovezhskaya pushcha.

Table 2. Fig. 1. Ref.: 47 titles.

Beenenue. Kominteke KCHIIOPHIBHBIX KECTKOKPBLIBIX O0BSIUHSICT BU/IbI, KOTOPBIC Ha OMHOW W3 CTaHi
OHTOT'€HE3a CBA3aHbI (¢ )KMBOH JIN00 MEPTBOM IPEBECHHOM, ITOAKOPOBBIM IIPOCTPAHCTBOM, JICPEBOPa3PyIIA0-
UMK TPHOaMK 1 MHKCOMHMIIETAMH, a TAK)Ke OOUTAIOIIME B TEJIE IPYTMX KCHIIOOHOHTOB. Kak HeoTheMiIeMbIii
KOMITIOHCHT JICCHBIX SKOCHUCTEM, OHU HUI'PAIOT BAXKHYIO POJIb B YTUJIN3allU JPEBCCUHEBI U IIJIOAOBBIX TCJI KCHU-
JI0TPO(HBIX EPHOOB.

MHorue npeacTaBUTeNH JaHHON SKOJIOTHYECKON TPYIIIBI CIOCOOHBI BBICTYNATh B PO UHHKATOPOB CO-
CTOSAHUSA JICCHBIX 9KOCHCTEM. PC3YJ'IBT3TBI X BCECTOPOHHETO M3YUCHHM Ha 00060 OXpaHsACMBIX ITPUPOIHBIX TEP-
PUTOPHUAX MOT'YT 61)ITB HCITIOJIB30BaHbI B KAYCCTBE 3TAJIOHHBIX JJIsS1 OUCHKH CTCIICHU aHTpOHOFeHHOﬁ HarpyskKv Ha
necHble 1IeHo3bl. OcoObIi UHTEPEC B CBA3M C 3TUM IPENCTaBIsieT benoBexckas mylia, KoTopast siBsieTcst KpyTi-
HelmyM B EBpolie HepacwIEHEHHBIM CTapOBO3PACTHBIM JIECHBIM MACCUBOM 3allaJHOEBPONEHCKOro TUIIA, CO-
XPaHUBIIAM TTPAKTUYECKH B HEM3MEHHOM BHJIC TIEPBOHAYAIBHEIN COCTaB U CTPYKTYPY APEBOCTOEB.

© Jlykamens M. A. 3ooreorpaduyeckas cTpyKTypa KomIuiekca KCHitouiabHbIX kecTKoKpbutbiX (Insecta, Coleoptera) Hammonans-
Horo napka «benoBexckas mymay». 2016.

© Lukashenya M. A. Zoogeographical structure of xylophilous beetles complex (Insecta, Coleoptera) of the National park
“Bielovezhskaya pushcha”. 2016.
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B Hacrosiiee BpeMsi co00IIeCTBO KCUIO(UIBHBIX JKECTKOKPBUIBIX HAIIMOHAJIBHOTO Mapka Bcé emé ocTa-
€rcs HemocTaTouyHO M3ydeHHBIM. Ci1a00 MCCIIeNOBAaHHBIMU SIBJISIOTCS BOMPOCHI MHILEBON CHCIMATU3AIINH,
(eHONOrNH, CTEIEeHN BPEJOHOCHOCTH OTHENBHBIX BHIOB. Tpedyercst mepecMOoTp M XOPOJIOTHYECKOW CTPYK-
TyphI (ayHbI KCHIIOPHIIbHBIX )KYKOB B CBSI3U C HOBBIMHU JJAHHBIMH MCCenoBaHui B [TaneapkTuke v ApyTrux pe-
ruoHax 3emum [22—209].

Marepuanbl U MeTOABI Hccaea0oBaHuA. MaTepuanoM aisl TaHHOH paboThl IOCITYKHIIK COOPBI JKecT-
KOKPBUTBIX, TpoBea¢HHBIC B iepron ¢ 2004-ro mo 2010 rox Ha Beeit Tepputopuu Harmmonansaoro mapka «be-
JIOBEXCKast MyIay. [1Jist oTIIoBa )KyKOB IIPUMEHSUTHCH CTaHAapPTHBIC METO/IbI, TPUHSTHIE B YHTOMOJIOTHYECKIX
WCCIIEZIOBAHMAX, BKJIFOYasi HCIIONB30BaHHE OKOHHBIX JIOBYIICK. B HacTosiee Bpemsi Ha TeppuTopuu Hammo-
HaJIBHOTO Mapka «benoBexckast myIa KOMITIEKC KCHIOPIITBLHBIX dKECTKOKPBUIBIX BKIIOYAET 767 BUI0B, 00be-
TUHEHHBIX B 58 cemericT [1]. B xo1e Hammx vcciaeaoBaHuii ObLTa IPOBECHA TUITM3AMKSI apealloB MpencTa-
BUTENEW JAHHOTO COOOIIECTBA JIECHBIX HACEKOMBIX, OTMEUCHHBIX Ha TEPPUTOpHH Oenopycckoii uactu bemo-
BEXKCKOH mymu. Ha3BaHus TUTIOB apeajioB U 300reorpaduiyeckux KOMIUIEKCOB MPUBEIEHBI Ha OCHOBaHUH
METOIONIOTUY M TepMHUHONOruu, paspadoranHoii K. b. I'oponkoBeiM [2]. CrienyeT OTMETHTD, YTO JajeKO HE
BCE BBISIBIICHHBIE apeaibl COOTBETCTBYIOT TPEUIOKEHHON aBTOPOM THUITONOTHU. ‘B ¢Bs3M ¢ 3THM HaMu ObLI
BBIJICJICH PSIJT HOBBIX TUTIOB apeasioB. [Ipr 5TOM MbI OCHOBBIBAIIHCH Ha IPUHIMITAX MX OMTHUCAHHSL, COJICPIKALIIXCSI
B pabore K. b. T'oponkoga.

HNudopmanus o reorpaduueckoM pacrpocTpaHSHUH BUIOB OblIa MOIy4EHa HAa OCHOBE aHalIN3a psijia Jiu-
TepaTypHBIX UCTOYHUKOB [3—45].

Pe3yabrarhl HccjienoBaHus U UX 00cyxaeHue. B pe3yibraTte XOpolornyeckoro aHaim3a KOMILIEKca
KCHITO(UITBHBIX JKECTKOKPBUTLIX BermoBexxckoi mymm Juis TipeficTaBuTenell TaHHOH TPYIIbI HACEKOMBIX yCTa-
HOBJICHO 35 THTIOB apeasioB, MPHHAIISKAIINX K 6 300T€0rpaguueckuM KOMIUIEKCaM: KOCMOIIOIATHIECKOMY,
MYJIBTUPETHOHAILHOMY, TONIAPKTHYECKOMY, KOMILIEKCY TpaHCapeasioB, 3araIHo-IIeHTpaIbHO-TaleapKTHYe-
CKOMY W 3arajHo-najieapkruieckomy (tadmumna’1).

Apeasibl OOJIBIIMHCTBA OTMEUCHHBIX JKEETKOKPHUIBIX (252 BHAA) OTHOCATCS K TpaHCIaleapKTUYSCKOMY
300reorpaduueckoMy KOMILJICKCY. 3araHONICAPKTHIECKII KOMILIEKC TaKiKe XapaKTepu3yeTcsl 3HaunTelb-
HBIM YHCJIOM IpEACTaBUTEICH M BKIHO4aeT 204 Buaa. 3HAUYUTEILHO MEHEE pa3HOOOPa3HO MPEICTaBICHBI
KECTKOKPBIIbIE 3aMaIHO-IICHTPATBHO-AJICaPKTUIECKOr0 M TONAPKTUIECKOTO0 KOMIUIEKCOB, 00bEIMHSFOIIIX
131 u 112 BuoB cooTBeTCcTBEHHO. HanMeHbIIee MpecTaBUTENLCTBO CPEIU BCEX 3aPETUCTPUPOBAHHBIX KCH-
TO(QUITBHBIX KECTKOKPBUIBIX XapAKTSPHO JUTS BHIOB MYITBTHPETHOHAILHOTO (56) 1 KocMomonuTrdeckoro (12)
300reorpapuueckux KOMIUIEKCOB (PHCYHOK 1).

Kocmononumuueckuii 300reorpaduiecKuii KOMITIEKC BKITIOUAET | THIT apeara U npecTaBiieH 12 Bumamu:
Quedius mesomelinus (cem=Staphylinidae), Stegobium paniceum (cem. Ptinidae), Tenebroides mauritanicus
(cem. Trogossitidae), Silvanus bidentatus (cem. Silvanidae), Cryptophagus acutangulus, C. denticulatus,
C. scanicus_(cem. Cryptophagidae), Dienerella filum, Cortinicara gibbosa (cem. Latridiidae), Tenebrio molitor
(cem. Tenebrionidae), Hylotrupes bajulus (cem. Cerambycidae), Xyleborinus saxesenii (cem. Curculionidae)
(cm. TaGuumy 1).

MynbmupezuonanbHblii KOMIUIEKC TaK)Ke TPENCTABICH €IMHCTBCHHBIM THIIOM apeala, 00beanHSIO-
mmM 56 npeacrasureneii. Cpenu Hux: Acritus minutus (cem. Histeridae), Phosphuga atrata (cem. Silphidae),
Anotylus nitidulus (cem. Staphylinidae), Oryctes nasicornis (cem. Scarabaeidae), Buprestis novemmaculata
(cem. Buprestidae), Ampedus sanguineus (cem. Elateridae), Dermestes lardarius (cem. Dermestidae), Xestobium
rufovillosum, Ptinus fur (cem. Ptinidae), Cychramus luteus (cem. Nitidulidae), Silvanus unidentatus (cem.
Silvanidae), Cartodere nodifer (cem. Latridiidae), Tiphaea stercorea (cem. Mycetophagidae), Alphitobius diaperinus
(cem. Tenebrionidae), Rhagium inquisitor (cem. Cerambycidae), Hylastes ater (cem. Curculionidae) u mp.

Tonapxmuueckuii 30oreorpapuuecKiii KOMIUIEKC o0bequHseT 10 THITOB apeanoB: UPKyMIIOIHU30HAb-
HBIH, MIUPKYMTEMIICPATHBIN, CYyOTONapPKTUYECKUH, TUPKYMITOIM30HATBHBINA CHOMPO-IN3bIOHKTHBHBIH, ITUPKYM-
TeMITepaTHbIH CHONPOIN3BIOHKTHBHBIN, HEAPKTO-3aIaTHONAICAPKTHYECKUH STTOHCKAN U3 BIOHKTHBHBIH, He-
apKTO-3aI1aTHONAICaApKTUICCKU I, aMepUKaHO-eBPO-IIEHTPATbHOA3UATCKUI, aMEPUKAHO-eBPO-KaBKa3CKUH, aMe-
pUKaHO-eBpoONeHckuii (cm. Tabmuiry 1).
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Tab6nwuuya 1.— 3ooreorpaduieckas CTpykTypa coobLlecTBa KCUNOMUITbHBIX XXECTKOKPbINbIX

HauunoHanbHoro napka «benoBexckas nywa»

Table 1. —The zoogeographical structure characteristic of the xylophilous beetles complex of the National park

“Bielovezhskaya Pushcha”

3ooreorpaduyeckme KOMMeKChbI Twvnbl apeanos ::ﬁgg
Kocmononutnyeckue KocmononuTtHele 12
MynbTpernoHanbHble MonupernoHanesHble 56
LinpkymMnonnaoHanbeHbIn 33
LinpkymtemneparHbl 45
Cyb6ronapkTnyeckumn 11
LivpkymnonvMaoHanbHbIn cbrpo-An3bIOHKT UBHbI 1
LinpkymTemnepatHbIn cnbunpoan3bOHKTUBHbIN 2
FonapkTudeckue (112) HeapkTo-3anagHonaneapKT U4 eck it SiMoH CKui 1
OVN3bIOHKTUBHBIN
HeapkTo-3anagHonaneapKTnieckum 6
AmMepuKkaHo-eBpO-LeHTpanbHoasvaTCcKui 1
AMepuKkaHo-eBpO-KaBKa3C KN 2
AmMepukaHo-eBpOnencKkni 10
TpaHcnaneapKTyeCKMii NOMN30oHa b Hbl 45
TpaHcbeBpasnaTCkun TemMnepaTHbIn 174
TpaHCcbeBpasnaTCKUIi Te MNepaTHO-KXKHOCUBUPCK A 3
TpaHcnaneapkTnyeckue (252)
TpaHcnareapKT Mdecknii CMBMpPO-AM3 bIOHKT UBHBIN 9
TpaHCbeBpasMaTCKui CMBVMPOAN3HIOHKTUBHbIN 19
3anagHonaneapKTU4ecKnin KOPENCKUN AN3bIOHKTMBHbINA 2
3amagHo-LeHTpanbHO-NaneapKTuyeckum 21
EBpo-cubupo-LeHTpanbHoasnaTckui 14
EBpo-cnbupo-nepeaHeasviaTckui 10
EBpo-neHckui 46
EBpo-06ckuin 24
3anagHo-UeHTpanbLHo- 3 _ _
naneapkiuese(139) anagHonaneapKTuyecknii cMbupckumn 9
3anagHonaneapKTU4eCcKUin LeHTpanbHoasnaTcKui 1
EBpoO-UeHTpanbHoasaTckui 1
EBpo-kaBka3cko-cpegHeasmaTckun 2
EBpo-cpenHeasnaTckun 2
EBpo-ka3axcTaHCckun 1
3anagHonaneapKTU4ecknn 49
EBpo-kaBKka3cko-nepeaHeasnaTckum 21
EBpo-kaBka3sckui 58
3anagHonaneapktuyeckue (204)
EBpo-nepeaHeasnaTckui 2
EBpo-manoasvartckui 6
EBponevickni 68
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Kocmononutnyeckun MynbTun-
KOMMIEKC, pervoHan bHbIN
3anagHo- 1,56 KOMMIEekKC,
naneapKkTn4eckumn 7,3
KOMMIEKC,
26,6
lonapktmyeckui
KQMMIekKC,
14,6
3anagHo- \
LieHT parnbHo-
naneapkTuyeckui Tpacy N
KOMTIITEKC, naneapKTn4ecKkmin
17.08 KOMMJIekc,
32,86

PucyHok 1. — CooTHOwWeEeHMe uncna BUA0B KCUNOMUIbHbIX XeCTKOKPbIbIX
HauunoHanbHoro napka «BenoBexckas nywa», OTHOCAWMXCA K PasfuyHbIM
3ooreorpacmyeckum Komnnekcam, %

Figure 1. — Proportion of the species number of xylophilous beetles of the
National park “Bielovezhskaya Pushcha”, %

LupKyMIoIM30HaNbHBIN (TAaHTOIAPKEMYCSCKUI) TUI apeania OTMEUCH y 33 mpeacTaBUTeNIel KOMILIeKca
KCUJIO(MHUIBHBIX KECTKOKPBUIBIX (cym.(Tatnuny 1). K Hum otHocsarces: Tachyta nana (cem. Carabidae),
Gyrophaena affinis (cem. Staphylinidae), Eucinetus haemorrhoidalis (cem. Eucinetidae), Dictyoptera aurora
(cem. Lycidae), Ptilinus pectinicornis (cem. Ptinidae), Thanasimus formicarius (cem. Cleridae), Crypto-
phagus dentatus, Atomaria nigrirostris (cem. Cryptophagidae), Serropalpus barbatus (cem. Melandryi-
dae), Bitoma crenata (cems,Zopheridae), Arhopalus rusticus (cem. Cerambycidae), Hylurgops palliatus
(cem. Curculionidae) u np.

Yucno BUIOB ¢ MUPKYMPEMIICPATHBIM THIIOM apealia JOCTUraeT 45, cocTaBisis, TaKuM o0pa3oM, adco-
JIFOTHOE OOJIBIIMHCTBO CPEAM BCEX KCHMIIOMMIIBHBIX JKECTKOKPBUIBIX HAIMOHAIBLHOTO MapKa, OTHOCSIIHXCS
K TOIApPKTHYECKOMY 300reorpadpuueckoMy KoMiuiekey (cm. tadmuiry 1). [TomoOHBIN Xapakrep pacmpocTpa-
HEHHMS BBIABICH Y,/ CIEnyIOmUX BUIOB: Acidota crenata (cem. Staphylinidae), Agrilus sinuatus (cem.
Buprestidag), Diacanthous undulatus (cem. Elateridae), Microbregma emarginata (cem. Ptinidae), Peltis
ferrugenea (cem. Trogossitidae), Malachius aeneus (cem. Malachidae), Leptophloeus alternans (cem. Laemo-
phloeidae), ‘Atomaria affinis (cem. Cryptophagidae), Latridius hirtus (cem. Latridiidae), Xylita laevigata
(cem. Melandryidae), Tragosoma depsarium (cem. Cerambycidae), Hylastes opacus (cem. Curculionidae) u ap.

CyOronapKkTiHueckie BHUbI XapaKTePU3YIOTCs HAJMYHEM 3HAYUTEIbHBIX Pa3pbhIBOB apeayia B Mpemeiax
MaTteprKkoB (Harprmep, Ha JlansHem BocToke) npu UpKyMIimo0aabHOM pacripocTpaHeHur. JlaHHbIi THIT apeaa
B CTPYKType coo0IIecTBa KCHIOMUIBHBIX JKECTKOKPBUIBIX oTMedeH y 11 mpencraBureneid (cu. tadbmuimy 1):
Tachinus proximus, Gabrius splendidulus, Baptolinus longiceps, Bolitobius castaneus, Rugilus rufipes,
Triplax russica, Philonthus sanguinolentus, Atheta nigritula (cem. Staphylinidae), Selatosomus cruciatus
(cem. Elateridae), Epuraea longula (cem. Nitidulidae), Stephostethus lardarius (cem. Latridiidae).

LupKyMIIOMM30HAIbHBIA CHOUPO-ITU3bIOHKTHBHBIN apeayl XapakTepeH sl BHIOB, paHee HACEISBIIMX
TeppuToputo Beeit [Taneapkruku, a Takke HeapkTuueckoro permoHa, oaHaKo MO3JHEEe MCYC3HYBIIMX
B Cubupu. Takoii Xxapakrep pacupoCTpaHEHHUs BBISBIICH JIMIIb Y €IMHCTBEHHOTO BUuia — Phymatodes testaceus
(cem. Cerambycidae).
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upkymremiiepaTHbIH CHOMPOAN3BIOHKTUBHBIN apea OXBaThIBACT TEPPUTOPHIO Beeid [lameapkTiku 3a
uckmouenueM Cubupu. JlaHHBIN THIT apeaiia OTMEUEH Y 2 TpeICTaBUTENeH KOMIUIEKCa KCHITOPHITBHBIX JKECT-
KOKpBUIBIX (cm. Tabmuny 1): Atomaria alpina u A. morio (cem. Cryptophagidae).

Heapxro-3anmagHomnaneapKTHIECKU apeasl CBOMCTBEHEH BHIaM, HaCEILSIIONIM TeppuTopuio CeBepHOi
Awmepukn, EBponsl, [lepenneit Azun u CeBeproii Agpuku. [TogoOHBIH XapakTep pacipocTpaHEH s BBISBICH
y 6 BuaoB (cm. Tabmuny 1): Phyllodrepa floralis, Anomognathus cuspidatus, Omalium caesum (cem. Sta-
phylinidae), Mycetaea subterranea (cem. Endomychidae), Hadraule elongata (cem. Ciidae), Eledona
agricola (cem. Tenebrionidae).

Heapkro-3anaanonaneapkTHYECKUN SIMOHCKUM AU3bIOHKTUBHBIN apea CXOJAEH C MPEAbIAYIIUM THIIOM,
OJIHAKO JIOTIOJIHUTEIBHO BKIIOYaeT SIMOHCKKHE OCTpoBa, orMeueH y Hylesinus toranio (cem. Curculionidae).

AMepuKaHO-eBpOIeHCKIe KEeCTKOKPBIIbIE paclpoCcTpaHeHbl B TpaHuIiax Beell EBponbl«a taxike B HoBom
cBere. B crpykType coobiecTBa KCHITOMHIBHBIX JKeCTKOKPBUTBIX HarronansHoro napka «benoBekekas myar»
npenctasieHbl 10 Bumamu (cm. Tadbmuny 1): Dromius fenestratus (cem. Carabidae), Cercyon impressus
(cem. Hydrophilidae), Dendrophilus punctatus (cem. Histeridae), Placusa incompleta, Phloeopora testacea
(cem. Staphylinidae), Glischrochilus quadrisignatus (cem. Nitidulidae), Rhizophaguseparalellocollis (cem. Mo-
notomidae), Pediacus depressus (cem. Cucujidae), Pteryngium crenatum (ceM.sCryptophagidae), Tetropium
gabrieli (cem. Cerambycidae).

AMeprKaHO-eBpO-KaBKa3CKHUI U aMEPUKaHO-EBPO-1ICH TPaIbHOA3HATCKUi-apeaibl OJTM3KH K MPEIbIIyIIeMY
THUITY, HO X TPAaHUIIBI POCTHPAIOTCA IIIMPE, OXBATHIBAs B IEPBOM ciTyuae Tepputoputo Kaskaza u Maoit A3um,
a Bo BTopoM — LleHTpanbHOl A3ui. AMEpUKaHO-eBPO-KaBKA3CKHE XKECTKOKPBLIBIC IPEICTABICHBI 2 BUIAMU:
Anisotoma humeralis (cem. Leiodidae) u Trypodendron domesticum (cem. Curculionidac). AMepukaHo-eBpo-
LEHTPaAJIbHOA3UATCKOE PaclpoCTpaHeHUe OTMedeHO Y Atheta hyprorum (cem. Staphylinidae) (cm. TaGnuiy 1).

Tpancnaneapkmuyeckuit 300reorpaduueckuii KOMIUIEKC BKITIOUAeT 6 THIIOB apeajioB: TpaHCIaleapK-
TUYECKUH MOJTU30HAIBHBIN, TPAHCHEBPOA3ZUATCKUI TEMIAEPATHBIN, TPAaHCHhEBPA3UATCKUI TEMIIEPATHO-F0KHO-
CHOMPCKH, TpaHCIAICapPKTHICCKHI CHONPO-TU3bIOHKTUBHBIN, TPAaHCHEBPA3HATCKUIH CHOMPOAN3bIOHKTHBHBIMH,
3aIaIHOIaIeapKTUICCKUN KOPEHCKUH TU3bIOHKTHBHBIA (¢M. TabmuIry 1).

TpancnaneapKTUUECKUN MOTU30HATBHBINA THI apeana,oTMeUeH y 45 mpeacTaBuTeneid KOMILIEKCa KCHITO-
(UITBHBIX )KECTKOKPBUTBIX (cm. Tabmumy 1), cpenn vwux: Eblisia minor (cem. Histeridae), Lordithon exoletus
(cem. Staphylinidae), Valgus hemipterus{cem. Scarabaeidae), Buprestis haemhorroidalis (cem. Buprestidae),
Drapetes mordelloides (cem. Elateridae), Epuraea unicolor (cem. Nitidulidae), Uleiota planatus (cem. Sil-
vanidae), Micrambe abietis (cem. Cryptophagidae), Litargus connexus (cem. Mycetophagidae), Orthocis
lukasi (cem. Ciidae), Tomoxia butcephala (cem. Mordellidae), Diaperis boleti (cem. Tenebrionidae), Spondylis
buprestoides (cem. Cerambycidae), Pissodes castaneus, Pityophagus ferrugeneus (cem. Curculionidae) u mp.

TpaHCcbeBpa3uaTCKue TeMIEPATHBIC KECTKOKPBLIbIC MPEACTABICHBI 174 BUIaMH U, TAaKUM 00pa3oM, co-
CTaBJISIOT OCHOBY TPAHCHAICAPKTUYICCKOrO 300reorpaduyeckoro KoMiuiekca. Tarke JaHHBIA THI apeala
3aHUMAaeT JINAUPYIOLIEe 10 YUCITy MPEACTaBUTENCH MOJIOKEHHE B 00IIIeH 300reorpaduueckoil CTPYKType co-
00I11IecTBa KCHIIO(MMIILHBIX JKECTKOKPBUIbIX benoBexckoi mymu (cm. Tadnuimy 1). [TonoOHBIH xapakTep pac-
MPOCTPaHEHMS BBISIBIICH Y CleAyIOIUX BUIOB: Platysoma angustatum (cem. Histeridae), Amphicyllis globus
(cem. Leiodidae), Megarthrus denticollis (cem. Staphylinidae), Sinodendron cylindricum (cem. Lucanidae),
Protaetia marmorata (cem. Scarabacidae), Agrilus pseudocyaneus (cem. Buprestidae), Otho sphondyloides
(cem. Eucnemidae), Aulonothroscus laticollis (cem. Throscidae), Denticollis linearis (cem. Elateridae),
Elateroides dermestoides (cem. Lymexylidae), Cyllodes ater (cem. Nitidulidae), Dendrophagus crenatus
(cem. Silvanidae), Cucujus haemotodes (cem. Cucujidae), Caenoscelis sibirica (cem. Cryptophagidae), Dacne
bipustulata (cem. Erotylidae), Bothrideres contractus (cem. Bothrideridae), Cerylon histeroides (cem. Ce-
rylonidae), Stephostethus angusticollis (cem. Latridiidae), Mycetophagus ater (cem. Mycetophagidae),
Cis micans (cem. Ciidae), Orchesia fasciata (cem. Melandryidae), Mordella aculeata (cem. Mordellidae),
Bolitophagus reticulatus (cem. Tenebrionidae), Boros schneideri (cem. Boridae), Phytobaenus amabilis
(cem. Aderidae), Strangalia attenuata (cem. Cerambycidae), Platystomos albinus (cem. Anthribidae),
Polygraphus subopacus (cem. Curculionidae) u ap.

TpaHCheBpa3sHaTCKUit TEMITEPATHO-I0KHOCHOMPCKIM THII apeajia YCTaHOBIICH IS 3 BUIOB JKECTKOKPBLUTBIX :
Oxypoda spectabilis (cem. Staphylinidae), Mycetochara flavipes (cem. Tenebrionidae), Ernoporus tiliae
(cem. Curculionidae).

47



ISSN 2310-0273 Becmuux BapIl'V. Cepus:. BUOJIOITHYECKHUE HAYKU. CEJIbCKOXO3AHCTBEHHBIE HAVKH
BarSU Herald. Series: BIOLOGICAL SCIENCES. AGRICULTURAL SCIENCES

TpancnaneapkTuyeckuii cuOMPO-TU3bIOHKTUBHBIN apeall, OXBaThIBAIOUIH TeppuToputo 3amaaHoii [1a-
neapkrukd, LentpansHoit Asun u JlaneHero Boctoka, BeIsIBICH Yy 9 BUIOB KCHIOMMIBHBIX )KECTKOKPBUIBIX
(cm. Tabnuny 1): Aspidiphorus orbiculatus (cem. Sphindidae), Ernobius abietis (cem. Ptinidae), Ahasversus
advena (cem. Silvanidae), Cryptophagus subdepressus (cem. Cryptophagidae), Cis boleti (cem. Ciidae),
Variimorda briantea, Mordellochroa abdominalis (cem. Mordellidae), Alphitophagus bifasciatus (cem.
Tenebrionidae), Scolytus intricatus (cem. Curculionidae).

TpaHchbeBpaznaTckuii CHOMPOIN3BIOHKTHBHBIN apealt OIM30K K MPEAbIIyIeMY THITY, OAHAKO HE BKITIOYaeT
tepputoputo Ceeproii Adpuku. [TogoOHBIN Xapakrep pacpocTpaHeHus: OTMeueH y 19 BHIOB KCHITo(uib-
HBIX JKECTKOKPBUIBIX (cm. Tabmuiy 1), cpenu Hux: Apocatops nigrita (cem. Leiodidae), Zyras cognatus
(cem. Staphylinidae), Tillus elongatus (cem. Cleridae), Epuraea muehli (cem. Nitidulidae), Psammoecus
bipunctatus (cem. Silvanidae), Atomaria elongatula (cem. Cryptophagidae), Cerylon deplanatum (cem. Ce-
rylonidae), Stephostethus rugicollis (cem. Latridiidae), Octotemnus glabriculus, Rhopalodontus perforatus
(cem. Ciidae) u ap.

JKeCcTKOKpBLIBIC ¢ 3amaHONaIeapKTHUCCKUM KOPEHCKUM JIN3bIOHKTHBHBIM THIIOM @peasia pacripocTpa-
HeHbI Ha Tepputopun Beeid EBpomnsbl, [lepenneit Azuu u CeBepHoit Agpuky, a Tarke Kopen. B benoBexckoit
IyI1e ObUTO BBISIBJICHO 2 BH/1a KCHIIO(MIIBHBIX JKYKOB, PacIipOCTPaHEHHBIX B TaHHBIX MpaHKIax (cy. Taomuiy 1):
Lymexylon navale (cem. Lymexylidae) u Xyleborus monographus (cem. Curculionidae).

3anaaHo-1eHTpaIbHO-TAJeapKTHUSCKHI 300reorpaduuecKkuii KOMIIEKS, XapaKkTepu3yercsi Hanbomee
pa3Ho00pa3Hoii CTPYKTYpoii U 00benuHseT 11 THIIOB apeaioB: 3amaHO-IMEHTPAIbHO-TTaeapKTHICSCKHA, eBPO-
CHOMPO-IIEHTPAIbHOA3HATCKUH, €BPO-CHONPO-TIepeIHea3NaTCKHiA, CBPO~ICHCKHI, €BPO-00CKHM, 3amaIHo-
naieapKTUIeCKuil CHOUPCKUii, 3amaHoNaNeapKTUICCKUil IEHTPAIbHOA3UATCKUM, eBPO-IIEHTPAIbHOA3HAT-
CKHii JM3bIOHKTHBHBIH, €BPO-KaBKa3CKO-CPEIHEa3HaTCKHU i eBPO-CPEHEa3HaTCKUil, eBPO-Ka3axCTaHCKHil
(cm. Tabmumy 1).

3ana Ho-IIEHT paJIbHO-TIaICaPKTHUYECKHUE JKECTKOKPhLIbIC MpencTaBieHbl 21 BugoM (cum. Tadbmuny 1):
Placusa atrata (cem. Staphylinidae), Platycerus caraboides (cem. Lucanidae), Chrysobothris affinis (cem.
Buprestidae), Melasis buprestoides (cem. Euenemidae), Anthrenus scrophulariae (cem. Dermestidae),
Thanasimus femoralis (cem. Cleridae), Rhizophagus ferrugineus (cem. Monotomidae), Enicmus transversus
(cem. Latridiidae), Prionus coriarius (cem. Cerambycidae), Platyrhinus resinosus (cem. Anthribidae),
Hylesinus crenatus (cem. Curculionidag) v ap.

EBpo-cubupo-rieHTpanbH0a3uaTCKUM THIT apeasia BeIABICH Y 14 mpeacTaBuTesel KOMIUIEKCa KCUI0(UIb-
HBIX JKECTKOKPBUIBIX HAIIMOHAJILHOIO mapka (cm. Tabnuity 1). B nanHbIi nepeders BxonaT: Tachinus laticollis
(cem. Staphylinidae), Dalopius marginatus (cem. Elateridae), Epuraea biguttata (cem. Nitidulidae),
Mycetophagus quadripustulatus)(cem. Mycetophagidae), Hallomenus axillaris (cem. Tetratomidae),
Chrysanthia geniculata((cem., Oedemeridae), Chlorophorus herbstii (cem. Cerambycidae) u ap.

EBpo-cubupo-repeanea3uaTckuii apea 0XBaThiBacT Tepputoputo Beerl EBporibl, CubupH, a oro-BocToY-
Has rpanuna 3axparbiBaer IOro-3amannyio (Ilepemioro) Asuro. I1ogoOHBIN XapakTep pacnpocTpaHSHHS
ormeueH y 10 BHIIOB JKyKoB (cu. Tabmuiy 1): Rhysodes sulcatus (cem. Rhysodydae), Cercyon melanocephalus
(cem. Hydrophilidae), Lacon lepidopterus, Athous subfuscus (cem. Elateridae), Leptusa pulchella (cem. Sta-
phylinidae),Pocadius adustus (cem. Nitidulidae), Uloma culinaris (cem. Tenebrionidae), Calopus serraticornis,
Anogcodes ustulatus (cem. Oedemeridae), Anastrangalia sanguinolenta (cem. Cerambycidae).

CpeZ[I/I KCI/IJ'IO(bI/UH)HLIX KECTKOKPBLIbIX HAITMOHAJIBHOIO IMapKa, OTHOCAIINXCA K 3allaJHO-IICHTPAJIbHO-I1a-
JICAPKTUYECKOMY 300reorpapuueckoMy KOMILICKCY, HanOOJIbIIIee MPEACTaBUTENBCTBO (46) HMEIOT eBpO-JICH-
ckue (eBpo-cubupckue) Buanl (cm. tabmuny 1): Acrulia inflata (cem. Staphylinidae), Ampedus balteatus
(cem. Elateridae), Ctesias serra (cem. Dermestidae), Epuraea binotata (cem. Nitidulidae), Triplax scutellaris
(cem. Erotylidae), Mycetophagus multipunctatus (cem. Mycetophagidae), Octotemnus mandibularis (cem. Ciidae),
Hallomenus binotatus (cem. Tetratomidae), Rhagium mordax (cem. Cerambycidae), Tropideres albirostris
(ceMm. Anthribidae), Hylobius pinastri (cem. Curculionidae) u ap.

KonuuaecTBo BHIIOB ¢ €BpO-00CKUM (€BPO-3ariaIHOCUOMPCKIM ) TUIIOM apeajia AocturaeT 24 (cu. Tabmuiy 1),
K HUM oTHOCsATCs: Dromius agilis (cem. Carabidae), Sepedophilus bipustulatus (cem. Staphylinidae), Ceruchus
chrysomelinus (cem. Lucanidae), Calambus bipustulatus (cem. Elateridae), Peltis grossa (cem. Trogossitidae),
Ipidia binotata (cem. Nitidulidae), Rhizophagus grandis (cem. Monotomidae), Orchesia minor (cem. Me-
landryidae), Prionychus ater (cem. Tenebrionidae), Oxymirus cursor (cem. Cerambycidae) u ap.
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3anaHonaneapkTUIeCKue CHOMPCKUE )KECTKOKPBLIbIC BCTPEUAIOTCs 10 TeppuTopun Beei EBporsl, [lepen-
Heit Azun, CeepHoii Adppuku n Cubupu. B benoBexckoii myrie gaHHas Tpymia npeicTasicHa 9 BUaaMu KCHITO-
(WIBHBIX XKYKOB (cm. Tabmuity 1): Agathidium seminulum (cem. Leiodidae), Leptusa fumida, Oxypoda haemorrhoa,
O. annularis, Philonthus coprophilus, Quedius fuliginosus (cem. Staphylinidae), Dasytes plumbeus (cem. Da-
sytidae), Rhizophagus depressus (cem. Monotomidae), Atomaria mesomela (cem. Cryptophagidae).

3armnaiHomaIeapKTHUeCKHi [IEHTPpaIbHOAa3NaTCKUM apeall, oxBaTbIBaronwii Teppuroprio EBporsl, [lepenmeit
u LlenTpanbHoii Azun, a Takke CeBepHoii Adpurku, cBolictBeneH 1 Bumy: Melanophthalma suturalis (cem. Latridiidae).

EBpo-11eHTpasbHOa3uaTCKHii apeast OiM30K K MPeIbIIyIEMy THITY, HO He BKIIFoUaeT Tepputoputo [lepenneit
Asun u CeBeproii Appuku. [TonoOHBI XapakTep pacpocTpaHeHHs OTMEUEH Y SAMHCTBEHHOTO BUa: Menesia
bipunctata (cem. Cerambycidae) (cm. Tabmuiy 1).

Emé 6osee orpaHn4eHHOE MPOCTPAHCTBO, 110 CPABHEHHIO C TOCIICIHIM apeaioM, HACSHSIIOT eBPO-Ka3ax-
CTaHCKHUE XKYKH, TIpeJicTaBIeHHbIE B Tpanniax benoBexckoii mymu 1 Bugom: Rhamnusium bicolor (cem. Ce-
rambycidae) (cm. Tabmuiy 1).

EBpo-KaBKa3CKO-CpeIHea3HaTCKHeE JKECTKOKPBLIBIC PACTIPOCTPAHEHBI 110 TePPUTOPUH. Beeih EBporbI (BKITIO9ast
Kagxka3), Maroii u Cpenneit Asuu. Ha uccnenyemoli TeppuTOpHE JaHHBIN apean BbSIBJICH Y 2 BUAOB (cm. Tad-
muny 1): Dadobia immersa (cem. Staphylinidae) u Glaphyra umbellatarum (cem. Cerambycidae).

EBpo-cpenneasnarckuii apea CXoIeH ¢ IpenblIyliM, HO He OXBaThiBaeT Teppruropuro KaBkaza n Masoit
Asun. Takoii THIT pacIipOCTPaHEHUs OTMEUEH Y 2 MpeICcTaBUTeNeH coabIectBa KCHIOPHIbHBIX KECTKOKPbI-
JeIx (cm. Tabmuny 1): Zyras lugens (cem. Staphylinidae) u Cryptophagus dorsalis (cem. Cryptophagidae).

3amagHonaneapkTHIeCKuii 300reorpauueckuii KOMIUIEKC, BTOPO# 1M0\3HAYMMOCTH B OOIICH XOPOJIOrH-
YECKOU CTPYKTYpE COOOIIECTBA KCHIOPHIBHBIX KECTKOKPBUTBIX BelTOBEKCKOM MyIIH, TPEICTAaBICH 6 TUIIAMU
apeasioB: 3araIHONAICaPKTHICCKUM, EBPO-KaBKa3CKUM, eBPO<KaBKa3CKO-TIepeIHEa3HaTCKIUM, eBPO-TIepEIHE-
A3MaTCKUM, EBPO-MaJI0a3MaTCKUM, €BPOIICHCKUM (cm. Tabmuiryhl ).

3anagHonaneapKTHIECKU i THTI apeana oTMedeH y 49 BIIOB JKyKoB (cu. Tabmuny 1), cpenn aux: Calodromius
spilotus (cem. Carabidae), Paromalus flavicornis (¢em. Histeridae), Bolitochara lucida (cem. Staphylini-
dae), Dorcus paralellepipedus (cem. Lucanidae),"Dicerca alni (cem. Buprestidae), Thymalus limbatus
(cem. Trogossitidae), Epuraea melanocephala'(cem. Nitidulidae), Rhizophagus bipustulatus (cem. Mo-
notomidae), Diplocoelus fagi (cem. Biphyllidae), Enicmus brevicornis (cem. Latridiidae), Cis bidentatus
(cem. Ciidae), Colydium elongatum (cem. Zopheridae), Pyrochroa coccinea (cem. Pyrochroidae), Salpingus
planirostris (cem. Salpingidae), Ergates faber. (cem. Cerambycidae), Platypus cylindrus (cem. Curculionidae) u mp.

EBpo-kaBKka3ckue KeCcTKOKpbIble TipeacTaBieHbl 58 Bunamu (cm. tabnuny 1). K HuM oTHOcsTCS:
Plegaderus saucius (cem. Histeridae), Agathidium nigripenne (cem. Leiodidae), Syntomium aeneum (cem. Sta-
phylinidae), Osmoderma coriarium (cem. Scarabaeidae), Agrilus salicis (cem. Buprestidae), Xylophilus
corticalis (cem. Eucnemidae), Stenagostus rufus (cem. Elateridae), Dermestoides sanguinicollis (cem. Cle-
ridae), Glischrochilus’grandis (cem. Nitidulidae), Rhizophagus aeneus (cem. Monotomidae), Pediacus
dermestoides (cem."Cucujidae), Atomaria attila (cem. Cryptophagidae), Mycetina cruciata (cem. En-
domychidae), Lathridius brevicollis (cem. Latridiidae), Tryphyllus bicolor (cem. Mycetophagidae), Cis
glabratus/(cem. Ciidae), Pseudocistela ceramboides (cem. Tenebrionidae), Pachytodes cerambyciformis
(cem. Cerambycidae) u ap.

OO6nacTh pacmpoCTpaHEHHs eBPO-KaBKa3CKO-TIEPEIHEa3naTCKUX JKECTKOKPBUIBIX HECKOIBKO IUpE, YeM
B IIPEIbIAYIIEM Cllydae, MOCKOIBKY Foro-3araHas rpaHniia UX apeaja 3axBarbiBacT Tepputopuio [lepenneit
Asun. [lanHas rpymnmna BKiIodaeT 21 BHI KCUITOPHUIBHBIX )KYKOB (cm. Tabnuiy 1), B Tom uucie: Plegaderus
caesus (cem. Histeridae), Ampedus elegantulus (cem. Elateridae), Anthocomus rufus (cem. Malachiidae), Epuraea
guttata (cem. Nitidulidae), Corticeus unicolor (cem. Tenebrionidae), Prostomis mandibularis (cem. Prostomidae),
Plagionotus detritus (cem. Cerambycidae), Orthotomicus longicollis (cem. Curculionidae) u mp.

EBpo-niepeaneasuarckue BUIbI IMEIOT CXOIHOE pacipocTpaHeHue, HO OTCyTCcTByIOT Ha KaBkaze. K Hum
otHocsATCs: Emus hirtus (cem. Staphylinidae) u Anaspis brunnipes (cem. Scraptiidae) (cm. Tabmuity 1).

EBpo-Masioa3uarckuii THIT apeana OIH30K K MPEeIbIIyIeMy, HO 00acTh pacpocTpaHeHus BUIoB B [lepen-
Hell A3WHW orpaHUYeHa MmoiyocTpoBoM Manast Asust. [laHHBIN apean oTMedeH y 6 mpencraBuTeneid coodlie-
CTBa KCHJIO(UIIBHBIX )KECTKOKPBLIBIX bermoBexckoi mymu (cu. Tadbmuity 1): Catops nigricans (cem. Leiodidae),
Quedius maurus, Xylodromus testaceus (cem. Staphylinidae), Gnorimus nobilis (cem. Scarabaeidae),
Orthoperus nigrescens (ceMm. Corylophidae), Mycetophagus atomarius (cem. Mycetophagidae).
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JKecTKOKpBITBIE ¢ €BPOICHCKIM THIIOM apealia SBISIOTCS JOMHUHUPYIOMIEH MO YHUCTy MpeacTaBUTENICH
TPYIION B 3arma HoNaleapKTHUECKOM 300TreorpauueckoM KoMILIeKce, 00beinHsoe 68 BUaoB (cm. Tab-
auny 1). Cpenu uux: Abraeus granulum (cem. Histeridae), Fissocatops westi (cem. Leiodidae), Xylostiba
monilicornis (cem. Staphylinidae), Protaetia aeruginosa (ceM. Scarabaeidae), Isorhipis marmottani (cem. Eucne-
midae), Nosodendron fasciculare (cem. Nosodendridae), Grynocharis oblonga (cem. Trogossitidae), Dasytes
caeruleus (cem. Dasytidae), Cryptolestes abietis (cem. Laemophloecidae), Philothermus evanescens (cem. Ce-
rylonidae), Endomychus coccineus (cem. Endomychidae), Corticaria longicornis (cem. Latridiidae), Wagaicis
wagai (cem. Ciidae), Zilora ferruginea (cem. Melandryidae), Stenomax aeneus (cem. Tenebrionidae),
Schizotus pectinicornis (ceM. Pyrochroidae), Vincenzellus ruficollis (cem. Salpingidae), Anidorus nigrinus
(ceM. Aderidae), Clytus lama (cem. Cerambycidae) u ap.

Takum 06pa3zom, Tt KCHITOMUITBHBIX KEeCTKOKPBUIbIX HalmonansHoro napka «benoBekckast mymay yc-
TaHOBJICHO 35 THITOB apeasioB, MIPHHAUISKAIINX K 6 300reorpadudeckium komruiekcams TIpeodranator BuabL,
apeasbl KOTOPhIX OTHOCATCS K TPaHCIAICapKTUYECKOMY 300reorpauieckoMy KOMIWIEKcy. Tarke 3Hauu-
TENFHBIM YHCIIOM TMPEJCTaBUTENICH XapaKTepu3yeTcs TpyIIa 3ana HonaneapkTHIeCKIX BUI0B. MeHee pas-
HOOOPa3HO MPEJICTaBICHBI )KECTKOKPBLIBIE 3a11aJTHO-IIEHTPaIbHO-TTaJIeapKTHYECKOrO 1 TOIAPKTUIECKOTO KOM-
TIEKCOB. MUHMMAIIBHBIM YHCIIOM BHJIOB OTJIMYAETCSI KOCMOMOIUTHYSCKHN 300re0rpathnyecknii KOMILIEKC.
HaI/I6OHBIHee NpEeACTAaBUTCIBCTBO BLIABJIICHO Y KCCTKOKPBLIIBIX C TPAHCBECBPA3SHATCKUM TEMIICPATHBIM
THUTIOM apeana. B 1ienom, ¢ayHa KCHIIOQHIBHBIX KECTKOKPHUTBIX BETOBEKCKOMA My MMEET CMEIIaHHbIH
xapakrep U chopmupoBaach 3a cuér dayn L{upkymoOopeanbHoit oonactu (56,32% ot 00I1Iero uncia BUIOB)
n oonactu Jlpeprero Cpeauszembs (43,68%).

B xone mpoBenenus nccnenoBanuii Oblia IpoaHATU3UPOBaHa 300Teorpaduueckas CTPYKTypa OTIETbHBIX
CYKIIECCUOHHBIX KOMILJICKCOB KCI/IJ’IO(bI/IJ'H)HLIX KECTKOKPBLUIBIX, COOTBECTCTBYIOIUX PA3JIMYHBIM CTAIAUAM IC-
CTPYKIIUHM KOPBI ¥ IPEBECHHBI. DTalbl pa3pylleHHs JPEBECHOFO CTBOJNA BBIJEIICHBI HA OCHOBE KJIacCH(pHKa-
uy, npemioxkenHoi b. B. MamaeBbiM [46]. M3ydennec0001IEeCTB KCUITOPHITEHBIX HKECTKOKPBIIBIX, COOTBET-
CTBYIOUIHMX Pa3IHYHBIM CTAIUSAM Pa3IOKEHUS KOPhI A IPEeBECHHBI, TO3BOIIIIO BELACIUTE 10 3TanoB nx 6uomo-
THYECKON IECTPYKIIUH: CKOIUTHIHAS, epaMONUIAHAS I TTHPOXPOUIHAS CTAIUN PA3PYILIEHUS KOPBI, JINMEK-
CHJIOHHTHAS, [IePaMOUIUTHAS, JTyKaHHU THASL, TyMOPHIIMTHAS ¥ POPMUTIIIHAS CTa S Pa3pyILCHUS IPEBECHHBI,
TUTOZIOBBIE Tefa KCHIIOTPO(HBIX TPUOOB, a TAKKE IKECTKOKPHUIBIC, CBSI3aHHBIE C PA3IMYHBIMU MUKpoOcTarusiMe [47].

Cpenu BBISBIICHHBIX CyKIIECCHOHHBIX KOMILICKCOB Hanboree pazHooOpasHas 3ooreorpaduyeckas CTpyKTypa
ObTa OTMEUEHA TS KYKOB, CBSI3aHHBIX C PA3TMYHBIMA MHKPOCTAIIUSIMHU, — JIOMUHHPYIOLIEH 110 YHCITY pecTa-
BUTeJICH TPYIIITHI B 00IIEH SKOIOrHYECKOR CTPYKTYPE KCHIIOPHITBHBIX YKECTKOKPBUIBIX HAIMOHAILHOTO rapka [47].
Buipl, oTHOCSIIMECS K JAHHOMY Co00LIeCcTBY, hopmupyroT 27 TrioB apeanoB. OCHOBY KOMILIEKCA COCTABIISIOT
TOITapKTUYECKUE U TPaHCTIAIeapKTHYeCKHe BUbI, Ha IOMT0 KOTOPBIX npuxoautcs 27,4 u 22,9% Bcex )KeCTKOKPHI-
JIBIX, CBA3aHHBIX C a3 IMYHBIMA MUKpOCTAIUsIMHU (Tabuna 2). JlaHHbIe )KECTKOKPBLUIBIC IEMOHCTPUPYIOT BBICO-
KYIO DKOJIOTHYECKYIO JTACTHYHOCTD, TIOCKOIBKY Pa3BHUTHE OONBIIMHCTBA M3 HUX MPOTEKACT 32 CYET MUKPOMH-
I[ETOB, MTPOMU3PACTAIOLIMX Ha Pa3IMYHBIX CyOCTpaTax, 4To OOBSCHSET MX MHPOKOE PacIpoCcTpaHeHHE.

B c000111ecTBE WKEETKOKPBUTBIX — OOUTATeNeH TUIONOBBIX TEN JIEPEeBOPa3pyIAIONIMX IPUOOB BBISBICHO
23 Tunasapeanos. JaHHbI YHTOMOKOMIUIEKC XapaKTepU3yeTcs JOMUHHPOBAHUEM TPAHCIAICAPKTHISCKIX BH-
JIOB, IO KOTOpBIX qocturaeT 37,01%. 3anagHonaneapKTHIECKUE KECTKOKPBUIBIC 3aHIMAIOT BTOPOE M0 YHCITY
MpEACTaBUTENEH MECTO B 300reorpa)uecKoil CTPYKType HacTosiero coodmectra (28,68%) (cm. Tabnuity 2).

Heckobko MEHBIIMM pa3HOOOpa3HeM OTIHYAETCsl XOPOJOTHYECKasi CTPYKTypa KOMIUIEKCA KECTKOKPBLUIBIX
TMYKaHUJIHOH CTaJMW pa3pylICHHs JIPEBECHHBI. BUIbI, BCTpeyarommecss Ha JAHHOM 3Tane OMOIOTHYECKOH
JecTpyKuuH, (GopMupyroT 22 THMa apeasioB. BONBIIMHCTBO M3 HUX OTHOCHTCS K 3alajHoNaleapKTHICCKOMY
Y TpaHcHajeapKTUIecKoMy 300reorpaduueckuM Komruiekcam (33,87 u 32,28% cooTBETCTBEHHO) (Ccm. TAONHILY 2).

JKecTKOKpBIIbIE, HACENSIONINE MTOJJKOPOBOE TIPOCTPAHCTBO HA CKOMUTHIHON CTaauu paspymeHus, gop-
MupytoT 20 TUIIOB apealioB. ['pymmoii, npeobnaaaromieii B 300reorpauueckoil CTPYKType COOOIIeCTRa, SBJIS-
FOTCSI TIPEACTABUTENN TPAHCIIAICAPKTUICCKOTO KOMILIEKCA, Ha OO0 KOTOPBIX mpuxoautcs 44,34% Buaos,
OTMCUCHHBIX Ha JaHHOM 3Tale CYKIEeCCHH (cm. Tabmuity 2).

CXOmHYI0 XOPOJOTHYECKYIO CTPYKTYPY JEMOHCTPHPYIOT CYKIIECCHOHHBIE KOMIUIEKCHI KECTKOKPBUIBIX
MUPOXPOUTHOM CTAJNU pa3pyLICHUs KOPbI U LIEpaMOUITUIHON CTaAuu pa3pylIeHus TpeBecuHbl. O6a cooliie-
crBa (opMupyrOT 19 THUTIOB apeanioB, M B 00OUX CIIydasX MX OCHOBY COCTaBJSIFOT TpaHCIalleapKTHUSCKHE
W 3ama/iHoNaIeapKTUIecKue BUIBI (cm. Tabmuiry 2).
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DHTOMOKOMILIIEKC IIepaMOUTINTHOM CTa UK pa3pyIIeHUs] KOPBI
MpEeICTaBJICH KECTKOKPBUIBIMHU, GopMupymuMu 17 THTIOB
apeanoB. B cooOmecTBe SIBHO NTOMHHHUPYIOT TpaHcHalleapk-
THUYECKHE BHUJBI, cocTaBistomue 37,73% HaceleHUs »eCTKO-
KpBUIBIX Ha JaHHOM JTare cykimeccud. Jlamee mo 3HAYMMOCTH
CIIEIYIOT TPEICTABUTENN 3allaJHONAIeapKTUIECKOTO U 3araiHo-
HEHTPAIBHOMAICaPKTUIECKOTO 300TeorpauIecKuXx KOMIIIEK-
COB, JIONsI KOTOpBIX cocraBiseT 22,64 u 20,77% CcOOTBETCTBEHHO
(cm. Tabnuiy 2).

J171s1 5KECTKOKPBUTBIX, HACETSIFOIINX JPEBECHHY Ha JINMEKCHIIO-
HUJHOM CTaauy pa3pylleHusd, BeIABiIeHO 11 TumoBtapeanos. Snpo
JTAHHOTO CYKIIECCHOHHOTO KOMIUIEKCA TPAaKTHICCKH B PABHOM CTe-
TIEHU MPEICTaBICHO 3anaaHomnaneapkruaeckuMi (33,34%) u Tpanc-
najeapkruueckumu (33,31%) Bugamu (cmsmadauily 2).

C000111eCTBO )KECTKOKPBUTBIX IYMOPHIIUAHOM CTaINU pas3pyliie-
HUA IPEBCCUHEBI ITPEACTABICHO HE3HAYUTCIIBHBIM YU CJIOM BUIOB U,
KaK CIIEICTBUE, OTINYAETCS IPOCTON XOPOIOTUYECKON CTPYKTYpOH,
BKITIOUAIOIIeH 8 THITOB apeasioB. Ha mawAoOM 3Tare CyKIeCCHH Tpe-
00JIafaloT 3amnajaHo-lieHTpaIbHonajseapkTuaeckue (46,16%) u ro-
napkruueckue (30,76%) BUABI, TPY STOM MOTHOCTHIO OTCYTCTBYIOT
MPENICTaBUTEIH KOCMOTIOTUTHYECKOT0 ¥ MYJTETHPEr HOHATLHOTO 300-
reorpauuecKux KOMILIGKCOB (cm. TAaOIHILy 2).

Haunmenee pa3sHoo0pa3HOi XOPOIOTHYECKON CTPYKTYpOr OTIIN-
YaeTcsl IHTOMOKOMIWIEKC ()OPMUIIMITHON CTaluu pa3pyIleHUs Jpe-
BCCHHBI, KOTOpBII‘/'I MpEeacTaBjiIcH HAMMEHbIIMM YKUCJIOM BUIIOB, (I)OpM]/I-
PYIOIIMX BCEFO 7 THITOB apeasioB U3 3 300reorpagpuiecKux KOMILICKCOB:
TpaHENaICapKTUHECKOT0, 3araHO-IICHTPaTbHONAIeapKTHYECKOTO
Wr3anagHonaneapkTuIeckoro (cu. Tabmuiry 2).

Takum oOpa3oM, HanboJiee pa3HOOOpa3Has 300reorpaduyec-
Kasi CTpyKTypa Oblla OTMEYEHa JJIsl )KyKOB, CBSI3aHHBIX C Pa3iiny-
HBIMU MHUKPOCTAallUsIMMU. )KeCTKOKpBUH)Ie, OTHOCANIUECA K JaHHOMY
SHTOMOKOMILIEKCY, (DOPMHPYIOT 27 TUIIOB apeayioB. DT0 OObSCHS-
eTcsl MAaKCHMAJIbHO BBICOKOH IMPEACTABICHHOCTBIO JAHHOTO CO00-
mIeCTBa BUAAMHM, a TaAKXKC UX KOJIOTHUECKOHN MIACTHYHOCTBIO.

HaunMenee pa3HooOpa3HOI XOPOIOTHYECKON CTPYKTYpOr OTIIN-
YaroTCsl SHTOMOKOMILIEKCHI IyMOPUIIUIHON ¥ (DOPMHUITUIAHOM cTa-
U pa3pyLIECHUs] JPEBECUHBI, IIPEACTABICHHBIEC JKECTKOKPBUIBIMH,
(dhopMupyromyMy 8 U 7 THIIOB apeajioB COOTBETCTBEHHO. JTO, BEPO-
STHO, CBA3aHO C HE3HAYUTCIBHBIM YHCJIOM BHI0B, OTHOCAIIHMCS
K TaHHBIM CYKIICCCHOHHBIM KOMIIJICKCAaM.

VYcraHOBJIEHO, YTO MPaKTHYECKH Ha BCEX dTanax Ouoiormye-
CKOM JIECTPYKIIMU KOPBI M JPEBECHHBI IPE00IaIatoT TpaHcnaieap-
KTHYECKHE U 3aI1a/IHOTAICapKTUIECKIE BHIIBI, KOTOPBIE HMEIOT pas3-
JIMYHBIC IEHTPBI IPOUCXOXKACHW A, YTO IIOATBCPIKIACT CMeIIaHHbBII
xapaxrep popmupoBaHUs SHTOMOGDAYHBI.

3axarouenne. [lomyueHHBIE pe3yabTaThl MO3BOJISAIOT CAENATh
BBIBOJI, YTO KOMILIEKC KCUIO(UIBHBIX )KECTKOKPBUIBIX OCIOPYCCKOM
yacTtu bernoBexckol myiy xapakTepu3yeTcs CIOKHOW 300reorpa-
(uvecKoil CTPYKTYpOid, BKIFOUAroIel 35 THIIOB apeasioB, IpUHa/I-
Jexaiux K 6 3ooreorpaguueckuM KomriekcaM. JlaHHast SKomoru-
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yeckas rpynna B rpaHunax HammonamsHoro mapka «benoBexckas mymia» cdopMmupoBaiach 3a cuér dayn
HupkymbopeansHoii obmacti U obmactu JpeBHero Cpenuzemps.

Cpeny BBISIBICHHBIX CYKIIECCHOHHBIX KOMITJIEKCOB Hanboree pa3HooOpasHas 30oreorpaduyeckast CTpyk-
Typa ObLiIa OTMEUEHA JJIsl )KYKOB, CBSI3aHHBIX C PA3THYHBIMH MUKPOCTAIMSIMH.
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Summary

M. A. Lukashenya
Baranovichi State University, Ministry of Education of the Republic of Belarus, 21, Voykova st.,
225404 Baranovichi, Belarus, +375 (163) 48 73 97, kelogast@tut.by

ZOOGEOGRAPHICAL STRUCTURE OF XYLOPHILOUS BEETLES COMPLEX
(INSECTA, COLEOPTERA) OF THE NATIONAL PARK “BIELOVEZHSKAYA PUSHCHA”

The xylophilous beetles complex unites species which, at a certain stage of ontogenesis, are related with living or dead wood, under
bark area, wood-destroying fungi and myxomycetes, as\well as/those inhabiting other xylophilous beetles’ bodies. They play an
important role in forest ecosystems taking part in utilization of dead wood and xylotrophic fungi fruitbodies.

The basis for this work served collections made by the author from 2004 to 2010 in the territory of the National park “Bielovezh-
skaya Pushcha”. At present the xylophilous beetles .complex of Bielovezhskaya pushcha includes 767 species united in 58 families.
During our investigation areal typification, of xylophilous beetles complex was carried out. Names of rings and zoogeographical
complexes were determined in compliance with methodology and terminology worked out by K. B. Gorodkov. Geographic distribution
of species was defined on basis of the analysisiof literary sources.

During chorological analysis of the xylophilous beetles complex 35 types of ranges belonging to 6 zoogeographical complexes were
determined: cosmopolitan, multitegional,“"Holarctic, transareal, West Central Palaearctic, West Palaearctic complexes.

Species related to the transpalaearctic zoogeographical complex prevail. The group of West Palaearctic species is also noted for
a great number of speciest West Central Palaearctic and Holarctic beetles are presented by less. The cosmopolitan zoogeographical
complex is minimal.

As a whole, the xylophilous beetles fauna of the National park “Bielovezhskaya pushcha” is mixed in character and is formed due
to the Circumboreal region fauna (56.32% out of the overall number of species) and the Ancient Mediterranean region fauna (43.68%).
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BEETLES OF THE GENUS HAPLOGLOSSA KRAATZ, 1856,
AND ATHETA THOMSON, 1858, (COLEOPTERA, STAPHYLINIDAE) <
INHABITANTS OF BIRD NESTS IN BELARUS

The article contains information on the beetles of the genera Haploglossa Kraatz, 1856, and Atheta Thomson, 1858, (Coleoptera,
Staphylinidae) recorded in bird nests in Belarus. 1 603 nests belonging to 123 bird species were studied from 2002 to 2015. Only
169 nests (10.5% of all the studied nests) belonging to 44 bird species were inhabited by the species,of the'analyzed genera. 4 species
of the genus Haploglossa and 11 species of the genus Atheta (2 340 samples) were collected in the bird nests. The most common species
were Haploglossa picipennis (Gyllenhal, 1827) and Atheta vaga Heer, 1839. Atheta zosterae (Thomson, 1856) is recorded for the first
time for the fauna of Belarus. Beetles from the genus Haploglossa were found in the nests of 28 bird species and in the nests of 33 bird
species in the case of Atheta. The highest index of occurrence (46.6%) was found for, A.wwaga Heer, 1839 and 28.2% for
H. picipennis.

Key words: Coleoptera, nidicolous, Staphylinidae, Haploglossa, Atheta,mnests, birds, Belarus.

Ref.: 21 titles.

. C. JIynabimes', A A. Opaos 2
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KECTKOKPBUIBIE POJA HAPLOGLOSSA KRAATZ, 1856, U ATHETA THOMSON, 1858,
(COLEOPTERA, STAPHYLINIDAE) — OBUTATEJIM T'HE3/] IITUL] BEJIAPYCH

Crarbs COICPKUT CBEICHUSL ITO KECTKOKPLIBIM pofa Haploglossa Kraatz, 1856, u Atheta Thomson, 1858, (Coleoptera,
Staphylinidae), 3aduxcupoBannpix BTHE3nax nrun berapycu. C 2002 no 2015 rox 6610 n3yueno 1 603 rae3na, npuHaie-
xanmx 123 Bunam nruiigayss! benapycu. Tonbko 169 ré3n (10,5% ot Bcex M3ydeHHbBIX THE3N), IpUHAISKAIMX 44 Buiam
nTHIl, OBUTH 3aCENeHBI )KECTKOKPBIIBIMU HUCCIESAYyeMBIX pomoB. B rué3max nruil codpano 4 BHIA KECTKOKPBUIBIX Poza
Haploglossa n 11+BUn0B XeCTKOKPBUTBIX pona Atheta (2 340 sx3emiurapoB). Hanbonee 0ObIYHBIMU BHIAMH SBHJIHCH
Haploglossa,picipennis n Atheta vaga Heer, 1839. Atheta zosterae (Thomson, 1856) npuBoautcst BuepBblie A7 hayHbI
Benapyen. XKectrokpsuibie pona Haploglossa otmedeHsl B THE3IaX 28 BUIOB NTHUIL U posia Atheta — B THE3AAX 33 BUIIOB
rrin. HaubombImii okasares BeTpedaeMocTH (46,6%) xapakrepen 11 A. vaga Heer, 1839, u H. picipennis — 28,2%.

KiroueBrbie cj10Ba: )KeCTKOKPBUIbIE, HUIUKOIBI, Staphylinidae, Haploglossa, Atheta, rué3na, nruibl, benapych.

BuGmorp.: 21 Ha3B.

Introduction. Beetles of the family Staphylinidae are one of the most numerous families of Coleoptera in
Belarus fauna [1]. High species diversity and ecological plasticity have influenced the very wide biotopic
distribution of the family members. For example, they occur in soil litter, decaying plant and animal residue,

© Lundyshev D. S., Orlov 1. A. Beetles of the genus Haploglossa Kraatz, 1856, and Atheta Thomson, 1858, (Coleoptera, Staphylinidac) —
inhabitants of bird nests in Belarus. 2016.

© Jlynnpiues [1. C., Opno U. A. Xectkokpbuibie pona Haploglossa Kraatz, 1856, u Atheta Thomson, 1858, (Coleoptera, Staphylinidac) —
oburtarenu raé€sn ntun bemapycu. 2016.
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wood, dung, etc. Until recently the family Staphylinidae has remained one of the most poorly studied groups
inhabiting nests and shelters of vertebrates. The territory of Belarus was not an exception. The Staphylinidae
representatives of the environmental group of nidicoulous beetles are mainly zoophagous. Therefore they act
as regulators of a number of parasitic arthropods and their larvae, which develop in bird nests and mammal
shelters, which in turn determines their high practical value. The regulation of the number of larvae and imago
of parasitic arthropods by zoophagous beetles reduces the likelihood of viral and bacterial disease outbreaks,
and consequently increases the success of bird nesting. The information about complex biotic relationships
between the nest host and nidicoulous beetles is very urgent and important both in terms of the distribution of
vector-born diseases and planning of environmental measures aimed at increasing the number, of rare and
protected bird species.

At present there is little information on the Coleoptera fauna of the family Staphylinidae.from bird nests.
One of the first works devoted to nidicolous insects from bird nests, including the Staphylinidae, were the works
by A. Hicks [2—4]. Fragmented information on the fauna of nidicolous beetles of the Staphylinidae from bird
nests is found in other faunal reports of European counterparts [5—15].

The study of beetles of the Staphylinidae on the territory of Belarus was also aintil recently, incomplete.
This is proved by a small number of works [16—20]. The most comprehensive arethe works by A.D. Pisanenko,
V.S. Monsjavichjus and the present authors [17; 18]. The present work reflects the current results of the study
of Coleoptera of the family Staphylinidae (genera Haploglossa and Atheta).inhabiting bird nests in Belarus.

Material and methods. The basis for this work were authors’ collections from 2002 to 2015 on the
territory of 15 administrative districts (Baranovichi, Brest, Disna, Zhabinka, Zhitkovichi, Ivatsevichi, Krichevsky,
Lyakhovichi, Miory, Pinsk, Pruzhany, Petrikovichi, Rogachevskii, Slonimsky, Smolevichi) of Belarus. Nests of
123 bird species from 39 families belonging to 16 orders were studied’during the indicated period. Coleoptera of
the genera Haploglossa and Atheta were discovered in the nests 0f 43 species of birds belonging to 10 orders:
Ciconiiformes (2 species), Anseriformes (1), Accipitriformes (7), Falconiformes (1), Gruiformes (1), Charadrii-
formes (1), Strigiformes (3), Apodiformes (1), Coraciiformes (1), Piciformes (5) and Passeriformes (21).

1 603 different nests were studied during the period of research. However only 169 nests (10.5% of all the
studied nests) were inhabited by the studied ‘genera“of Coleoptera.

Standard methods of collection of nidicolous beetles were used, including the screening of nest material
with the help of soil sieve, the method‘ef hand collection of beetles and the collection of beetles by means of
thermoeclector. Nest material was Studied either after the fledging or when there were fledglings in the nest.
The study of the nest material was carried out in different seasons of the year.

A number of quantitative charactenistics were determined in the course of the research: relative abundance (D) —
the ratio of the number of examples of one type to the total number of collected specimens of the genus
Coleoptera, expressedqn,percentage; frequency of occurrence (Ng) — is the ratio of the number of nests in
which the species were matked to the total number of nests inhabited by beetles of the Atheta and Haploglossa
genera and expréssed in percentage.

The microscopes MBS-10 and Nikon SMZ800 as well as identification literature were used for the species
identification/of Coleoptera.

All collection materials are stored in the collection of the Department of Natural Sciences, Baranovichi
State University.

Results and discussion. 4 species of Coleoptera of the genus Haploglossa and 11 species of the genus
Atheta (2 340 samples) were identified in bird nests.

The most common type of nidicolous species of the genus Haploglossa was staphylin Haploglossa picipennis
(Gyllenhal, 1827), the relative abundance of which was 80.6%. At the same time the most common species of the
genus Atheta was Atheta vaga Heer, 1839, the relative abundance of which was 75.7%.

Below is an annotated list of Coleoptera of the genus Haploglossa Kraatz, 1856, and Atheta Thomson,
1858, found in bird nests in Belarus. The following abbreviations of bird species in nests of which beetles of the
studied genera were found are used in the given list: Ciconia ciconia (BB), Ixobrychus minutus (Bl), Aythya
fuligula (AF), Milvus migrans (M), Circus aeruginosus (MU), Accipiter gentilis (MG), Accipiter nisus (MN),
Buteo buteo (MB), Aquila pomarina (MP), Aquila clanga MQ), Falco tinnunculus (MT), Fulica atra (GF),
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Larus ridibundus (LR), Bubo bubo (SB), Strix aluco (SN), Strix uralensis (SU), Asio otus (SO), Apus
apus (JA), Dendrocopos medius (DA), Dendrocopos major (DD), Dendrocopos minor (DI), Dryocopus
martius (DM), Jynx torquilla (DT), Alcedo atthis (UA), Riparia riparia (PDD), Lanius collurio (PJX),
Sturnus vulgaris (PSW), Pica pica (PNR), Corvus frugilegus (PPT), Sylvia curruca (PLO), Sylvia
communis (PMN), Acrocephalus arundinaceus (PIR), Ficedula hypoleuca (PWD), Oenanthe oenanthe
(PUU), Erithacus rubecula (POO), Turdus philomelos (PXX), Turdus pilaris (PWW), Parus palustris
(PZA), Parus major (PES), Sitta europaea (PFT), Passer montanus (PUY), Fringilla coelebs (PVZ),
Carduelis cannabina (PAJ), Carduelis chloris (PXG). Relative abundance (D) and occurrence (Ng) is
marked for every species of Coleoptera. The list is prepared considering the items listed in the world catalogue
of beetles [21]. The species marked with the sign “*** is reported for the first time for the fauna of Belarus.

Haploglossa Kraatz, 1856

1. Haploglossa marginalis (Gravenhorst, 1806) DT, JA, PMN, PSW, PFT, PES (D 4 2.3%;Ng — 7.4%)

2. Haploglossa nidicola (Fairmaire, 1853) UA, DI, PDD, PSW, PZA (D — 9.05%; Ng — 8%

3. Haploglossa picipennis (Gyllenhal, 1827) SB, MU, LR, BB, MB, MG, MP, MQ, MI, PDD, PPT, PSW
(D — 80.6%; Ng — 28.2%)

4. Haploglossa villosula (Stephens, 1832) MN, DD, PDD, PWW, PVZ_PAJ, PLO, POO, PZA, PES,
PSW, PWD (D — 8.0%; Ng — 15.9%)

Atheta Thomson, 1858

subgenus Alaobia Thomson, 1858

1. Atheta (Alaobia) trinotata (Kraatz, 1856) PWW, PSW (D = 1.25%; Ng — 1.8%)
subgenus Atheta Thomson, 1858

2. Atheta (Atheta) divisa (Mirkel, 1844 ) UA [18]

3. Atheta (Atheta) graminicola (Gravenhorst, 1806) LR(D — 0.75%; Ng — 1.8%)

4. Atheta (Atheta) nidicola (Johansen, 1914).PXG, PXX (D — 1%; Ng — 1.8%)

5. Atheta (Atheta) paracrassicornis Brundin, 1954'LR, GF, PVZ (D — 1.75%; Ng — 1.8%)

6. Atheta (Atheta) vaga Heer, 1839 MU, MT; MB, MG, MQ, MP, DA, DM, DD, SN, SO, SU [17], BB,
LR, PPT, PWW, PJX, PVZ, PXX, PXG; PAJ, PSW, PES, PFT, PUY (D — 75.7%; Ng — 46.6%)

subgenus Chaetida Mulsant & Rey, 1873

7. Atheta (Chaetida) longicornis (Gravenhorst, 1802) PSW (D — 0.25%; Ng — 0.6%)

subgenus Datomicra Mulsant & Rey, 1874

8. Atheta (Datomicra) celata (Erichson, 1837) SB, AF, LR, GF, BI, MQ, MU, PIR, PNR (D — 12.25%;
Ng — 11.7%)

9. Atheta (Datomicra), nigra (Kraatz, 1856) MU, PPT, PUU (D — 1.25%; Ng — 2.4%)

10. *4theta (Datomicra) zosterae (Thomson, 1856) BI (D — 3.75%; Ng — 1.2%)

subgenus Mocyta:Mulsant & Rey, 1874

11. Atheta|(Mocyta) fungi fungi (Gravenhorst, 1806) BI, PIR, PWW, PSW (D — 2%; Ng — 3.7%)

Beetles of the genus Haploglossa were found in the nests of 28 bird species. H. picipennis and
H. villosula were found in the nests of the greatest number of bird species (12). At the same time specimens
of the genus Atheta were found in the nests of 33 bird species. The species 4. vaga was found in the nests of
25 bird species. The highest occurrence (46.6%) was characteristic for 4. vaga Heer, 1839; and two times
less to H. picipennis — 28.2%. For genera H. marginalis, H. nidicola, H. villosula and A. celata occurrence
amounted to 7.4—15.9%, and to other species — to less than 3.6%.

Of special interest was the first finding of the genus A. zosterae (Thomson, 1856). Previously, this genus
was observed in most parts of Europe and Central Asia [21].

Conclusion. Thus, 4 species of Coleoptera of the genus Haploglossa and 11 species of the genus of
Atheta (2 340 samples) were found in bird nests. The most common type of nidicolous was H. picipennis
(Gyllenhal, 1827), the relative abundance of which was 80.6%; and A. vaga Heer, 1839 — 75.7%. The highest
occurrence (46.6%) was characteristic for 4. vaga Heer, 1839, and H. picipennis (28.2%).
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KECTKOKPBIJIBIE POJA HAPLOGLOSSA KRAATZ, 1856, U ATHETA THOMSON, 1858,
(COLEOPTERA, STAPHYLINIDAE) — OBUTATEJIM T'HE3/] IITUL] BEJIAPYCH

B crarbe, conepikarcst CBeaeHHS MO KEeCTKOKpbUIbIM pona Haploglossa Kraatz, 1856, u Atheta Thomson, 1858, (Coleoptera,
Staphylinidae), 3a¢ukcupoBanHbIx B rHé3nax ntul berapycu. Marepuan mis pabotel coOpan Ha npotsbkeHuu 13 ner (2002—2015)
C TeppUTOpHH 15 aIMUHUCTPAaTUBHBIX paiioHoB benapycu. Beero Obumn n3ydensl rHé3aa 123 BumoB nrun u3 39 cemeiicTB, IpUHAAISKAILMX
K 16 oTpsimam. 3a nepuoa uccienoBanuii 0p110 u3ydeHo 1 603 paznuynbix rae3na. OxpHako Tonbko 169 ruésn (10,5% ot Bcex u3y4eHHBIX)
OBUIN 3aCEJICHBI KECTKOKPBUIBIMH UCCIEAYEMbIX POIOB.

Ha ocHOBaHMM NpOBENEHHBIX UCCIENOBAaHUIN B THE3JAX NTHUIl OTMEUCHO 4 BUJA KECTKOKPBUIBIX ponoB Haploglossa n 11 Bunos
KECTKOKPBUIBIX pona Atheta (2 340 sx3emmursipos). HanGonee oOBIYHBIM BUAOM HHIUKOJIOB pona Haploglossa sBuncst craduianH
Haploglossa picipennis (Gyllenhal, 1827), noka3arens 0THOCUTEIbHOTO 00mINs koToporo coctasui 80,6%. B To xe Bpems Hanbonee
oObIuHBIN BUA pona Atheta — Atheta vaga Heer, 1839, oTHOCUTENbHOE 00MIIME KOTOPOTO cocTaBuio 75,7%. Bun Atheta (Datomicra)
zosterae (Thomson, 1856) mpuBoautcs Brepsbie s GayHbl benapycu.

XKecrrokpbuibie pona Haploglossa otmedarotcs B rHE3max 28 BuaoB ntull. B rHé3max HauOounbiiero yucia BuaoB ntul (12)
otmeuarotest H. picipennis u H. villosula. B To e BpeMms npeacraButenu pona Atheta 6viau oTMedeHbl B THE3Nax 33 BUAOB nTull. Bun
A. vaga otMedeH B rHE3Aax 25 BuIoB ntul. Hanbonpumii mokasarens BeTpeuaeMocTH (46,6%) xapakrepen ans A. vaga Heer, 1839,
Y MEHBIIWH, OYTH BABOE, M H. picipennis — 28,2%. lns BunoB H. marginalis, H. nidicola, H. villosula n A. celata noka3zarens
BCTpeuaeMocT coctaBui 7,4—15,9%, a 1 ocTa’abHBIX BUIOB — MeHee 3,6%.
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Baranovichi State University, Ministry of Education of the Republic of Belarus, 21, Voykova st.,
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SPECIES OF GENUS HYDROBIUS (COLEOPTERA: HYDROPHILIDAE)
FROM BELARUS

The article focuses on Hydrobius of the Belarusian fauna. Hydrobius rottenbergii Gerhardt, 1872 has been recorded in Belarus for
the first time. Reliable findings of Hydrobius fuscipes (Linnaeus, 1758) from Belarus, Azerbaijan, Russia (Northern Caucasus, the Far
East, etc.), Ukraine and France have been registered. Distinctive morphological characteristics have been defined for H. fitscipes and
H. rottenbergii, the key has been worked out. Environmental preferences and distribution of Hydrobius fuscipes species complex have
been discussed.

Key words: Coleoptera, Hydrophilidae, Hydrobius, new species for the fauna, distribution, Belarus.

Fig. 30. Ref.: 8 titles.
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VYupexxnenue obpazoBaHus «bapaHOBHUCKHMN TOCYIapCTBECHHBIH YHHBEpcUTeT», MUHUCTEpETBO/ 00pa3oBanus PecmyOmuku
benapycs, yin. BoiikoBa, 21, 225404 bapanoBuuu, Pecniyonmuka benapycs, +375 (163) 48 73 97, ryndevichsk@mail.ru

BUJbI POJA HYDROBIUS (COLEOPTERA: HYDROPHILIDAE) U3 BEJIAPYCHU

B crarse paccmarpuBatotcs Bunsl Hydrobius Genopycckoil daynsl. Briepsrie nns daynsl benapycu npusomurcs Hydrobius
rottenbergii Gerhardt, 1872. Yka3aus! noctoBepHblie Haxonku Hydrobius fuscipes (Linnaeus, 1758) ¢ tepputopuu benapycu, Azepbaii-
mxana, Poccun (Ceepubiii KaBkas, Jlaneuuit Boctok), Ykpaunbiu @panuun. st H. fuscipes u H. rottenbergii yxa3aHbl OTINYUTEIb-
HbIe MOP(OIOrHYECKUE MPU3HAKH, COCTABICHBI ONPEACIUTSABHBIC Ta0aubl. OOCY)KACHBI YKOJIOTHUSCKUE TPeEPEHIINU U PacIpo-
CTpaHeHue KoMIuieKca BUunoB Hydrobius fiiscipes.

KuroueBblie cioBa: Coleoptera, Hydrophilidae, Hydrobius, HoBbI¥t Bun 1yis dayHsl, pacipocTpaHeHue, bemapycs.

Puc. 30. buGnuorp.: 8§ Ha3B.

Introduction. The genus Hydrobiusis distributed in Holarctica: (Palaearctica and Nearctica), Paleogeya
(Oriental (Indo-Malaysian) region). Today it includes 9 species [1]. In the Palaearctic fauna 6 species of
Hydrobius have been recorded'[2;3]. Hydrobius fuscipes (Linnaeus, 1758) was known as a species with a
wide range and had 37 synonyms/[4]. Its range embraced Palaearctica and Nearctica [2—4]. Hydrobius
fuscipes was stated for.the Belarusian fauna as well as a frequently registered species [5; 6].

In the paper by E.I."Fossen, T. Ekrem, A. N. Nilsson and J. Bergsten [7] the status of a species was
attached to 2 synoenyms of Hydrobius fuscipes (Hydrobius rottenbergii Gerhardt, 1872 and Hydrobius
subrotundus,Stephens, 1829) on the basis of molecular and morphological (morphometria, punctuation of
elytra, male genitalia, etc.) evidence. Some environmental preferences of Hydrobius fuscipes species complex
were mentioned.

This aceounts for the necessity to examine the Belarussian material of Hydrobius fuscipes complex for
clarifying the species structure of hydrophilid fauna of Belarus.

Material and methods. The material for the article present research results of the author’s carried out in
the territory of Belarus and other regions in the period from 1988 to 2014. Examined specimens are deposited
in the following collections:

CSR S. K. Ryndevich collection, Baranovichi, Belarus;
ZMBU Zoological Museum of Belarus State University, Minsk, Belarus.

© Ryndevich S. K. Species of genus Hydrobius (Coleoptera: Hydrophilidae) from Belarus. 2016.
© Poiapesuu C. K. Bunsl poga Hydrobius (Coleoptera: Hydrophilidae) u3 benapycu. 2016.
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The material was examined with the use of a Nikon SMZ-745T stereomicroscope and MBS-10
stereomicroscope. The figures were prepared with the help of Photoshop CS5 program.

Results and discussion. The study of the material from Belarus and other European regions showed that
the 2 species — H. fuscipes and H. rottenbergii — are present in the Belarusian fauna.

The Key of species of Hydrobius of the Belarusian fauna

1(2) Large punctures (with trichobothria) in anterior half of elytra situated in the intervals between 2"
and 3", and between 4" and 5" punctuation striae (Figure 1). Mesoventral elevation high acute and
dentiform (Figures 11—25). Male parameres narrower, almost straight, slightly rounded at apex (Figu-
TES 2028 . o i H. fuscipes

2(1) Large punctures (with trichobothria) in anterior half of elytra situated in, or very.close to,the 3and 5*
elytral striae (Figure 2 ). Mesoventral elevation more low, but acute and dentiform (Figures 3—10). Male
parameres more robust, more distinctly curved and rounded at apex (Figures 29—30). ... .0, . H. rottenbergii

Onpedenumenvnaa maodnuya euooe Hydrobius 6enopycckoin, chaynvi

1(2) KpymHble MyHKTHPHBIE TOUKH (C TPUXOOOTPHUSAMH) B TIEpENHEN fTONIOBUHE HAJKPBUIUN PacONOKEHbI
B MPOMEXKYTKaX MEXIY 2-1 1 3-1, a Tarke MKy 4-U U 5-1 MyHKTUPHBIMU 00po31xkaMu (pUCyHOK 1). OTpocTok
CpeIHEerpyay BBICOKHM, 3a0CTPEHHBIN 1 3yO1ieo0pasHblil (pucyHku 1 1—25). [Tapamepsl camiia Oosiee y3Kue,
MTOYTH IIPSIMBIE, CJ1a00 OKPYIJICHBI Ha BepIIMHE (PUCYHKU 26-28). ... ..o H. fuscipes

2(1) KpyrHble MyHKTUPHBIE TOYKU (C TPUXOOOTPHUSIMI) B MEpPEAHEH MOIOBUHE HAJKPBUIHN PacIONOKEHbI
OYeHb ONM3KO K 3- ¥ 5-if MyHKTUPHBIM OOpO3IKaM HaIKPBUTHI WM HEMOCPEACTBEHHO Ha HUX (PHCYHOK 2).
OtpocTok cpeaHerpymu Oonee HU3KHiA, HO 320CTpeHHbIH 1 3y011e00pasubIit (prucynku 3—10). [Tapamepsl camia
Ooree KopeHacThIe, 00JIee YSTKO 3aTHYThI M OKPYIIICHBI Ha-BepiiuHe (pucynku 29—30). . ....... H. rottenbergii

Below there is an annotated list for these species’based on the study of the material from Belarus and other
regions.

Hydrobius fuscipes (Linnaeus, 1758)

Differential diagnosis. Large punctures (with trichobothria) in anterior half of elytra situated in the
intervals between 2" and 3%, and between 4™ and 5 punctuation striaec. Mesoventral elevation high, acute and
dentiform. Male parameres.narrower, almost straight, slightly rounded at apex.

Material examined:

Belarus: Brest reg.; Baranovichi distr., Gelda, pond P0033, pH 5.5, deep 0.4 m, 2.05.1990, leg. Rynde-
vich S.K. [in Russian], 1 spec. (CSR); Brest reg., near Baranovichi, temporary pools, 12.04.2010, leg. A.Yu Mo-
chulskiy, S.K. Ryndevich [in Russian], 3 spec. (CSR); Brest reg., Baranovichi, pond P0071, pH 6.0, t H O =16°C,
23.04.1993, leg. S.K. Ryndevich, V. Plaksunov, I. Kavtsevich [in Russian], 8 spec. (CSR); Brest reg., Baranovichi
distr., near Kroshin /st. Pobeda/, back bog B0059, pH 5.8, t H,O = 18°C, 22.04.1993, leg. Ryndevich S. K. [in
Russian], 2 spec. (CSR); same data, river Shchara R0078/2, river creek, pH 6.0, deep to 0.8 m, t H,O = 7°C,
2 spec. (CSR); Brest reg., near Baranovichi, old drainage canal, 0093, 20.05.1994, leg. Ryndevich S.K.
[in Russian], 3 spec. (CSR); Belarus, Brest oblast, Stolin raon, ~ 5 km ESE Almany, 21 May 1999, leg. A.K. Ti-
shechkin, 1 spec. (CSR); Belarus, Kobrin, temporary pool, 20.04.2010, leg. A.O. Lukashuk [in Russian],
1 spec. (CSR); Belozersk, 24.06.82, leg. M. D. Moroz [in Russian], 1 spec. (ZMBU);

Gomel reg., Zhitkovichi distr., Pripiatskiy National Park, near v. Khvoensk, 12.06-22.07.2008, 1 spec. (CSR);

Grodno reg., Iwye distr., Nalibokshaya Pushcha, flooded alder forest, 20.05.1988 [in Russian], 1 spec. (CSR);

Near Minsk, bog B0001, deep to 0.3 m, t H/O =20°C, 5.05.1989, leg. Ryndevich S.K. [in Russian], 2 spec.
(immature) (CSR); Minsk reg., Vileyka distr., 2 km E v. Budishchi, stream creek R0004, 6.07.1988, leg.
Ryndevich S.K. [in Russian], 1 spec. (CSR); Minsk reg., Nesvizh distr., 2 km W Gorodeya, forest, temporary
pools L0016, deep to 0.2 m, 26.07.1989, leg. Ryndevich S.K. [in Russian], 2 spec. (CSR); same data, near
Gorodeya, temporary pools L0058, deep to 0.25 m, pH 6.9-7.0, t H,0 =20°C, 20.07.1990, leg. Ryndevich S.K.
[in Russian], 2 spec. (CSR); Minsk reg., Myadel distr., 2 km NE v. Urliki, bog B0009, pH 6.0, t H,O =16°C,
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2

PucyHkn 1—2. — NpaBoe Haakpbinbe. 1 — H. fuscipes; 2 — H. rottenbergii.
KpynHble NyHKTUPHbIE TOYKM (C TPMXOO6OTPUSAMMU) YyKazaHbl CTpenkaMmum

Figures 1—2. — Right elytra. 1 — H. fuscipes; 2 — H. rottenbergii.
Large punctures (with trichobothria) indicated by arrows
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L

PucyHkn 3—10. — OTpocTtok cpepHerpyau H. rottenbergii (Bug

cboky). 3—5 — HecBuxckun panoH, Benapycb; 6—8 — Jle-

nenbckum panoH, Benapycbk; 9 — BonoxuHckun paoH, Benapychb;
10 — OcunoBuYCcku palloH, Benapycb

Figures 3—10. — Mesoventral elevation of H. rottenbergii (lateral view).
3—5 — Nesvizh district, Belarus; 6—8 — Lepel district, Belarus; 9 —
Volozhin district, Belarus; 10 — Osipovichi district, Belarus

30.06.1989, leg. Ryndevich S.K. [in Russian], 2 spec. (CSR); same data, pH 7.0, t H /O = 17°C, 10.06.1990,
leg. Ryndevich S.K. [in Russian], 1 spec (CSR); same data, near v. Urliki, temporary pool L0014/2, deep to
0.2 m, pH 6.8, 16.06.1990, leg. Ryndevich S'K. [in Russian], 1 spec.; same data, temporary pools L0014/3,
deep t0 0.25 m, pH 6.0—7.75, 12.06.1990, leg. Ryndevich S.K., 9 spec. (CSR); Minsk reg., Stolbtsy distr., near
Stolbtsy, floodplain of river Neman,,floodplain meadow, temporary pools, 19.04.1990, leg. Ryndevich S.K.
[in Russian], 5 spec.; (CSR).Minsk reg., Pukhovichi distr., v. Kopeynoe, light trap, July 1997, leg. V.A. Tsinkevich,
O.V. Prishchepchik [in Russian], 3 spec. (CSR); Minsk reg., Volozhin distr., v. Zamostyany, pond, 14.06.1993
[in Russian], 1 spec.{ZMBU);

Vitebsk reg., BBZ, lake Olshitsa, near estuary river Serguch, t H,O =8.5°C, 4.4.1990, leg. A.O. Lukashuk
[in Russian], 1#8pee. (ZMBU); Vitebsk reg., Lepel distr., Berezinskiy biosphere reserve, near v. Nivki, stream
flowing from high bog, stream creek R0114, deep to 0.2 m, 31.05.1995, leg. Ryndevich S.K., 1 spec. (CSR);
Vitebsk reg4 Lepel distr., near v. Domzheritsy, lowland meadow, temporary pools L0116, pH 5.5, 2.06.1994,
leg. Ryndevich S.K. [in Russian], 1 spec. (CSR); Vitebsk reg., Lepel distr., near v. Domzheritsy, river Buzyanka,
16.1V.1999,leg. A.O. Lukashuk, 2 spec. (CSR); Vitebsk reg., Lepel distr., Beresinskiy reserve, river Krasnjgubka,
25.4.2002, leg. A.O. Lukashuk, 2 spec. (CSR); Vitebsk reg., Lepel distr., Beresinskiy reserve, near v. Fedorovka,
highbog, 8.04.2009, leg. A.O. Lukashuk, 1 spec. (CSR); Belarus, Vitebsk reg., Lepel distr., Berezinskiy biosph.
res., Chernyy stream, flooded alder forest, Barber traps, 31.5—1.7.2013, leg. Lukashuk A.O., 5 spec. (CSR);
Vitebsk reg., Lepel distr.,, BSR /Beresinskiy state reserve/, tract Postrezhe /swamp/, 22.VIL.79, leg. L.B.
[in Russian], 1 spec. (ZMBU); Vitebsk reg., Tolochin distr., lake Volosovo (channel between Volosovo Severnoe
and Volosovo Yuzhnoe), 7.7.1994, leg. M.A. Dzhus, 2 spec. (CSR); Vitebsk reg, Orsha distr., near v. Pogost,
pond, 23.06.1993, leg. E. Shaverdo [in Russian], 1 spec. (ZMBU).

Additional material:

Azerbaijan: Azerbaijan, Lenkoran distr., near Narimanabad 2, at light, 3.07.1995, leg. A.D. Pisanenko [in
Russian], 1 spec. (immature) (ZMBU).
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14 15 16
17 18 19
20 21 22
23 24 25

PucyHkn 11=25. — OrpocTtok cpepgHerpyau H. fuscipes (Bua cooky). 11—14 —
BapaHoBuuckui paiioH, Benapycb; 15 — MuHckui panioH, Benapychb;
16 ~— Buneuckun paiioH, Benapycb; 17—18 — JlenenbCkuiA pawoH,
Benapycb; 19 — UBaHo-®PpaHKOBCcKasi obnactb, KapnaTtbl, YkpauHa;
20—21 — CeBepHble Bore3bl, ®PpaHuus; 22—23 — XabapoBCKuUiA palioH,
DansHui Boctok, Poccus; 24—25 — Tebepaa, CeBepHbivi KaBkas, Poccus

Figures 11—25. — Mesoventral elevation of H. fuscipes (lateral view).

11—14 — Baranovichi district, Belarus; 15 — Minsk district, Belarus;

16 — Vileyka district, Belarus; 17—18 — Lepel district, Belarus; 19 — Ivano-

Frankovsk region, the Carpathians, Ukraine; 20—21 — Northern Vosges,

France; 22—23 — Khabarovsk district, Far East, Russia; 24—25 —
Teberda, Northem Caucasus, Russia

France: Northern Vosges, 1.15 km S.-W. La Petite-Pierre, 10.04.1996, leg. M.A. Dzhus, 1 spec. (CSR);
Northern Vosges, La Petute-Pierre, 10.05.1996, Dzhus M., 1 spec (CSR).; same data, pools in a beechen
forest, 4.08.1999, leg. Lukashuk A.O., 1 spec. (immature) (CSR); near La Petite-Pierre, bog in a beechen
wood, 28.04.1996, leg. M.A. Dzhus, 10 spec. (CSR); same data, 16.05.1996, 6 spec. (CSR).

Russia: Northern Caucasus, near Teberda, temperate pools, 7.05.1989, leg. Ryndevich S.K. [in Russian],
5 spec. (CSR); same data, near river Dzhamagat, stream creek R0005, bottom with more organic residues,
deep to 0.3 m, t H,O = 20°C, 30.04.1989, leg. Ryndevich S.K., 1 spec. (CSR); Crimea, 15 km NE Kerch,
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PucyHkn 26—30. — lNeHuTanum camua. 26—28 — H. fuscipes; 29—30 —

H. rottenbergii. 26 — CeBepHble Bore3bl, PpaHums; 27 — JlenenbCKUmn

panioH, Benapycb; 28 — XaGapoBckui panoH, HdanbHui BocTok,

Poccus; 29 — BapaHoBuickun panoH, Benapycb; 30 — Jlenenbckun
panoH, Benapycb. lnmHa MmacwTabHon nuHenkun 0,5 mm

Figures 26—30. — Male genitalia. 26—28 — H. fuscipes; 29—30 —

H. rottenbergii. 26 — Northern Vosges, France; 27 — Lepel district,

Belarus; 28 — Khabarovsk district, Far East, Russia; 29 — Baranovichi
district, Belarus; 30 — Lepel district, Belarus. Scale 0,5 mm
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v. Osovino, 7.8.1998, leg. A.O. Lukashuk [in Russian], 1 spec. (CSR); Altay, Kosh-Agach, temperate pools on
the saline, 26.05.1989, leg. S.V. Saluk, 1 spec. (CSR); Russia, Far East, Khabarovsk distr., near Chirki, UF-
light, 17.07.1992, leg Frolov A., 12 spec. (the majority immature) (CSR).

Ukraine: Kharkov, river Nemyshlya, river creek, 11.05.1988, leg. Shatrovskiy A.G. & Ryndevich S.K. [in
Russian], 1 spec. (immature) (CSR); Carpathians, Ivano-Frankovsk reg., near Yaremcha, stream creek R0067,
deep to 0.25 m, 2.08.1992, leg. Ryndevich S.K. [in Russian], 4 spec. (CSR).

Distribution: Holarctica: Palaearctica: Europe: Azerbaijan, Belarus, Finland, France, Germany, Italy,
Norway, Russia (European part), Spain, Sweden, Ukraine. Asia: Russia (West Siberia, Far East), Turkey.
Nearctica: Canada.

Note. H. fuscipes, probably, inhabits the whole Europe and is widely spread in Asia, though all the previouos
records demand confirmation. It is especially seen in case with records for Central Asia and.the Far East The

study of the figure of H. fuscipes male genitalia by U. Incekara, A. Mart and O. Erman [8], gives evidence that
H. fuscipes is distributed in Turkey, too, though other species of Hydrobius fuscipes complex areflikely to be
present there as well.

Ecology: Stagnobiontic species. H. fuscipes inhabits in creeks of streams andirivers, lakes, all types of
bogs, temporary pools in open spaces floodplain and forest temporary pools, pondsjydrainage canals, Bottom of
this water bodies has lot organic residues. This species is an indicator of organic pollution of water. H. fuscipes
is environmentally plastic relative to pH of water (5.5—7.8) and water temperature (7—20°C). It prefers
ponds overgrown with lot macrophytes, pools with lots of grass, deep to 0,4 m./Beetles inhabit off the coast of.
Imago has activity period from April to July in Belarus, throughout the rangein Palaearctica activity period of
imago lasts from April to August. Immature specimens were registered in May from Belarus and Ukraine, in
July from Azerbaijan and Far East, in August from France. Spécies has'annual generation in Belarus. Perhaps,
in West Europe H. fuscipes has two generations in year.

Hydrobius rottenbergii Gerhardt, 1872

Differential diagnosis. Large punctures (with trichobothria) in anterior half of elytra situated in, or very
close to, the 3 and 5% elytral striae. Mesoventral elevation not high, acute and dentiform. Male parameres
robust, distinctly curved and rounded at apex

Material examined:

Belarus: Brest reg. Baranovichi distr4 Gelda, pond P0033, pH 5.6, deep to 0.4 m, 11.7.1993, leg. Ryndevich
S.K. [in Russian], 1 spec. (CSR) ; Brestireg: Baranovichi distr., st. Pobeda /near Kroshin/, bog B0060, pH 5.8,
t H,O = 21°C, 22.04.1993, leg. Ryndevich S.K. [in Russian], 2 spec. (CSR); Brest reg., Baranovichi, pond
P0071, pH 6.0, t H O = 16°C{23.04.1993, leg. S.K. Ryndevich, V. Plaksunov, I. Kavtsevich [in Russian],
1 spec. (CSR);

Minsk reg., Nesvizh distr., 2.5 km W Gorodeya, forest, temporary pools, L0016, deep to 0.3 m, 14.07.1989,
leg. Ryndevich S.K. [in Russian], 18 spec. (part of them immature) (CSR); Volozhin distr., v. Ugly, at light,
23.07.1998, leg. Tsinkevich V.A. [in Russian], 5 spec. (CSR);

Mogilev reg4 Osipovichi distr., v. Daraganovo, pond, 24.07.1987, leg. Ryndevich S.K. [in Russian], 2 spec.
(CSR); Mogilevreg., Osipovichi distr., near v. Daraganovo, small fen on coast of river Ptich, 20.07.1987, leg.
Ryndevich SK. [in Russian], 1 spec. (ZMBU);

Vitebskreg., Lepel distr., near v. Domzheritsy, lowland meadow, temporary pools L0116, pH 5.5, 2.06.1994,
leg. Ryndevich S.K. [in Russian], 6 spec. (CSR); Vitebsk reg., Lepel distr., Berezinskiy reserve, near
v. Domzheritsy, old drainage canal K0109, deep to 0.4 m, pH 5.8, 1.06.1994, leg. Ryndevich S.K. [in Russian],
2 spec. (CSR); same data, temporary pools L0110, deep 0.2 m, 1.06.1994, leg. Ryndevich S.K., 2 spec. (CSR);
Belarus, Vitebsk reg., Dokshitsy distr., Berezinskiy reserve, near Berezino, river Berezina, 19.2.2002, leg.
Lukashuk A.O., 1 spec. (CSR).

Distribution: Holarctica: Palaearctica: Europe: Belarus, Germany, Norway, Poland, Sweden. New
species for Belarussian fauna.

Ecology: Stagnobiontic species. It inhabits in rivers, back bogs (fens), temporary pools, drainage canals
and ponds, at a depth to 0.8 m. Bottom of this water bodies has organic residues, pH of water (5.5—6.0) and
water temperature (16—21°C). Imago activity period from February to July in Belarus.

H. rottenbergii was recorded in February 2002 in the river Berezina. It’s a very fascinating finding, as it
(as well as H. fuscipes) can be come across from April till July. But the February of 2002 was very warm and
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atypical as far as temperature is concerned. The average air temperature in Berezino (Dokshitsy district) was
+3°C (sometimes up to +8°C) during the day and +1°C during the night. This explains such early appearance of
imago. Besides, it can serve as a proof that representatives of this species hibernate at the stage of imago. The
fast increase of temperature caused the rise of water temperature, and consequently the beetles became active.

The new generation appears in the middle of July, which is proved by the findings of immature specimens.
Species has annual generation in Belarus.

Conclusion. Despite the existence of molecular and morphometria evidence, validity of H. subrotundus
can be questioned. Lack of distinct morphological diagnostic characteristics, in our opinion, does not allow to
identify H. subrotundus accurately. A more vivid curve of male parameres of H. subrotundus in lateral view [7]
is a poor diagnostic characteristic, as the degree of genitalia curve can vary, for exampley, with respect to
concentration or type of the fixing substance, or can differ with immature specimens. The color of legs
(H. subrotundus has legs from dark brown to black, H. fuscipes has legs from yellow to dark brown [7]) is
a variable characteristic and cannot be treated as reliable.

The study of the material from different regions does not allow to prove the data provided by E.I. Fossen
et al. [7] on environmental preferences of Hydrobius species. We have not so far registered distinct difference
between H. rottenbergii and H. fuscipes in the aspect of their envirenmental preferences in Belarus. The
highest rate of the relative abundance of H. rottenbergii presents in temporary=pools (72%). This rate for
H. fuscipes is smaller number in temporary pools (43%). We can say unambiguously, that both species are
indicators of organic pollution of water. H. rottenbergii is not.as €ommon‘as H. fuscipes in Belarus. That is
why the obtained data on the ecology of Hydrobius fuscipes eomplex cannot be considered sufficient.
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BU/JbI POJA HYDROBIUS (COLEOPTERA: HYDROPHILIDAE) U3 BEJIAPYCHU

B crarse paccmarpuBatotcs Bunsl Hydrobius Genopycckoif haynsl. Bnepsrie nns daynsl benapycu npusomurcs Hydrobius
rottenbergii Gerhardt, 1872. YkazaHsl nocroBepHble Haxoaku Hydrobius fuscipes (Linnaeus, 1758) c¢ Tepputopuu benapycu,
Asepbaiimxana, Poccun (CeBepuslit KaBkas, Jlansauit Boctok u 1. 4.), Ykpaunsl u @pannuu. g H. fuscipes u H. rottenbergii yka3aHsl
OTIMYUTENbHBIE MOP(OTOrHiecKre MPU3HAKY, COCTABJICHBI OIlpedeInTebHbIe Ta0muIbl. OOCYKICHBI IKOTOrHYECKre pedepeHInn
U pacrpoCTpaHeHne KoMIuTekca BUunoB Hydrobius fuscipes. ©06a Buza sIBISIOTCS CTAarHOOMOHTHBIMHU BHIAMH, a TAK)KE MOTYT BBICTYIIATh
B Ka4eCTBE MHAUKATOPOB OPraHWIECKOTO 3arpsi3HEHHS BO/bl. UETKkUX oTmnuuit Mexny H. rottenbergii u H. fuscipes B B 3KOJIOTHYECKUX
npedepeHunsix Ha TeppuTopuu bemapycu ormedeHo He Ob10. H. rottenbergii nmeet 6oliee BBICOKOE OTHOCHTEIbHOE oouitue (72%) BO
BpPEMEHHBIX BOTOEMAX, B OTIIMUHE OT H. fitscipes, KOTOPBII BO BpeMEHHBIX BOTOEMaxX MMeeT Oojiee HU3KUH JaHHBIH Moka3arens (43%).

71



CEJIbCKOXO3HCTBEHHBIE HAYKH
ATPOHOMMUA

AGRICULTURAL SCIENCES
AGRONOMY

VIIK 633.12:631.527.82.

T. A. Anoxuna, B. H. Kyneuko, E. B. I'nagkasn, |E. U. ly6oBuk

PecnyOnukanckoe yHuTapHOe npennpustie «Hayqno-npaktuyeckuil nentp HannonansHol akanemun Hayk Bemapycu
o 3emuteAienoy, yi. Tumupsizesa, 1, 222160 XXoxuno, Pecniyonmuka benapycs, +375 (1775).323 61, izis@tut.by

OBOCHOBAHUE NOJABOPA UCXOJHOI'O MATEPUAJIA
JISI CEJTEKIIMY TPEUMXHU HA XOJOJOCTOMKOCTD

Coo01maroTcest pe3y/IbTaThl aHAIK3a MOJMMOP(PH3Ma COPTOBBIX MOMYIISLAN MPEUUXH 110 PEaKIIUH Ha TIOHMKCHHBIC MOJIOKUTEIIHLHBIE
TEMIIEPATYPhbl B 3aBUCUMOCTH OT INIOUJHOCTH U ACTECPMUHALIMU POCTOBBIX IMTPOLECCOB B alITMKAJIbHBIX MEPHUCTEMAX. ITokazana 6OJ'IBIHaﬂ
BO3MOKHOCTb (JOPMHPOBAHHSI XOJIOJAOCTOWKUX COPTOB MPH UCIIOJIb30BaHUH, ITCHO(OHA TETPAIUIOUIHBIX COPTOB BHE 3aBUCHUMOCTH OT
MOp(bOTI/IHa pacTeHus. vy JUIUIOUIHBIX COPTOB OJIA 3THUX uenei«'l JIy4li€ MCIOJIB30BaTh ACTCPMUHAHTHBIC COPTa. v TETPAIJIONIHBIX
COPTOB TAaKIKE JIydIlle MCIIOIb30BaTh MOMYISLMU C OrPAaHUYCHHEM POCTa B aMUKAIBHBIX MEpPUCTEMax. YCTAHOBJICHO, YTO Hauboiee
BBICOKHI BBIXOJ] POPOCTKOB C JUTMHOW TMEPBUYHOTO KOPHS OT 74CM O0ECHEHMBAIOT BE TETPAIUIOUIHBIC MOMYISAIMK: AJICKCAHAPHHA,
¢ MHJETepMUHAHTHBIM MopdoTunom (62,0%), u nerepmuHanTHBIH obpaszer; K-639 (40,7%), a y agumuonnsbix Anura bemopycckas
(16,3%) n Bnana (47,5%) coorBeTcTBeHHO. VI3 MpoaHaIM3uPOBAHHBIX AUILUIONIHBIX MOMYIALUH 10 PEaKIIIH Ha IIOJIOKUTEIbHBIC TIOHU-
JKEHHBIC TEMIIEPaTyphbl B CENEKIMH Ha XOJIOZOCTOMKOCTH, Lesiec000Pa3sHO HMCIOIb30BaTh JHIIb COPT Biana, y TeTpamiouaHbIX —
K-639, K-641, K-642.

KuroueBble cjioBa: copTa rpeduxy, TeTPAlIOMAHbIE, TUILIOUIHbIE, TOTUMOPGU3M IPOPOCTKOB, MOMYIALNSA, HOHWKCHHAS
TeMIepaTypa.

Puc. 6. bubmuorp.: 11 Ha3B.

T. A. Anokhina, V. N. Kudelko, E. V. Gladkaya,|E. 1. Dubovik

The Republican Unitary Enterprise “Scientific-and-Practical Centre of the National Academy of Sciences of Belarus
on agriculture”’, 1, Timiryazeva st., 222160 Zhodino, Belarus, +375 (1775) 323 61, izis@tut.by

SUBSTANTIATION OF INITIAL MATERIAL SELECTION FOR
COLD-RESISTANT BUCKWHEAT BREEDING

The research conducted in RUE “Research and Practical Centre of NAS of Belarus for Arable Farming’” showed the dependence of
polymorphism of buckwheat varietal populations both on ploidy and on determination of growth processes in apical meristems. At
lower positive temperatures, the populations of tetraploid samples have 3.7 times more long seedlings than the populations of diploid
samples. This will allow to better keep heterozygosity in newly formed populations due to the higher number of parents, which is very
important for cross-pollinated species (Fagopyrum esculentum Moench.).

Key words: buckwheat varieties, tetraploid, diploid, polymorphism of seedlings, population, low temperature.

Fig. 6. Ref.: 11 titles.

© Anoxuna T. A., Kynenxo B. H., I'magkas E. B.,| lyoosuk E. .| O6ocHoBaHME mogOopa HCXOAHOTO MaTepraa Ajsi CEJICKIUU IPeUUXU
Ha XOJIOOCTOMKOCTh. 2016.

© Anokhina T. A., Kudelko V. N., Gladkaya E. V.,| Dubovik E. .| Substantiation of initial material selection for cold-resistant buckwheat
breeding. 2016.
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BBenenne. QUM 13 HaNpaBIICHUN MOBBIIICHHS YPOXKANHOCTH U BAJIOBBIX COOPOB 3€pHA TPEYMXHU MO-
XKeT OBITh CO3/IaHHE BBICOKOYPO)KAHHBIX aJaNTUBHBIX COPTOB, OTIMYAIOIIMXCS MOBBIIICHHON yCTOHYHBO-
CTBIO K Pa3InYHbIM CTPECCOBBIM (haKTOpaM, BKIIIOYAs MOHIKEHHBIE MTONOKHUTEIBHBIE TeMIIEpaTyphl. [ peunxa
JIOBOJIEHO PE3KO pearupyer Ha U3MEHEHHE TeMITepaTyphl BO3/IyXa U MOYBBI Ha MPOTSHKEHUH BCETO BEreTally-
OHHOTO repruoaa. Hebombiioe moHmKeHNe TeMITepaTyphl 3a MPeAebl OMOIOTHIECKOT0 MUHIMYMa MTPUOCTa-
HABJIMBAET MPOIIECCH POCTa M Pa3BUTHS PACTCHUH M HE BBI3bIBACT WX MONHON rubenn [1; 2]. OxHako 310
OTPHUIATENBHO BIUSET Ha CTAOWIBHOCTH (DOPMHUPOBAHUS YPOXKAWMHOCTH U € BETMYNHY, TTOCKOIIBKY Ipedrnxa
noceBHas (Fagopyrum esculentum Moench.) — TemtonroOuBas Kyastypa [2].

[IpucnocobaeHre pacTUTENbHBIX OPraHU3MOB K TeMIiepaTypHoMy (hakTopy Haubosee 3pPeKTHBHO MpH
HaTpPaBICHHOHN CENEKINH MO3TaHOro (POPMUPOBAHHS Yy HUX TEIJIOBOH ycToWunBocTH [3; 4]. OIHAKO CIIOXK-
HOCTH BBIBEICHHUSI COPTOB, aJallTUBHBIX K TEMIIEPATYPHOMY CTPECCY, 3aKIIOuaercst B TOMy, UTO Tpeumxa,
B CHJIy CBOCTO ITPOUCXOMK/ICHHS, HE HUMEET B CBOEM TeHO(OH I XOIOoa0yCTOMUnBhIX GopM [3]. Tem He MeHee
CENEKIMOHEpaMH MPEAIPUHUMAIOTCS TOMBITKU CO3JaHUS XOJOJAOCTOMKHX COPTOB C MOMOIIBIO OTOOPOB,
B OCHOBE KOTOPBIX HAXOIUTCS MCTIONB30BaHUE TOTUMOPGU3Ma MOMYIISIIAN JAHHOH KyJIBTYPBI 10 IIEJIOMY PSITY
TIPU3HAKOB [5; 6], B TOM YHCIIE U K XOJIOA0BOMY cTpeccy [2].

[Monumopdu3m, BeIpasKeHHBIH (EHOTHUITHYECKH, SBISETCS OCHOBHBIM (DaKTOPOM B-()OpPMHPOBAHUH TIPH-
CIOCOOMTENBHBIX MEXaHU3MOB HOMYJISAIINN, OCOOCHHO NEPEKPECTHOONBLISICMOM. ErQ Halmu4Ke Mo3BoJIseT ay4-
11I€ TICPSHOCUTh BHEIIIHUE KOJIEOAHHUs CPEIbl U aalTUPOBAThCs K HUM [6; 7] Tlo3ToMy 3a1a4a celleKImoHepa
COCTOHT B TOM, YTOOBI HE TOJIBKO BBISIBUTH MEKCOPTOBOI MOIMMOP(H3M, 0a3MpyIOIIHICs MPEXIe BCEro Ha
MPHU3HAKAX, MTOJJICPKUBAEMbBIX €CTECTBEHHBIM OTOOPOM U JIHIUE COBEPIICHCTBYEMBIX B TIPOIIECCE CENEKIINH,
HO ¥ BBIJICTUTH HE CTOIb MHOTOYHCIIEHHBIE HOCUTEH T€X TPU3HAKOB; KOTOPhIe HEOOXOMMBI B LIENISX yCIell-
HOTO KyJIBTHBUpOBaHM BUAA [8; 9] B portecce ero BO3aeIbIBAHIS.

OO11en3BECTHO, YTO BHICOKAS JKU3HECTIOCOOHOCTh HE SBIISCTCS rapaHTHEel BBICOKOM CEMEHHOH MpPOIyK-
TUBHOCTH TOMymsauui [6]. Hapsimy ¢ 3TuM oHM NOIKHBINOOMAAATH 1IETBIM KOMILIEKCOM TOJIE3HBIX Haclel-
CTBEHHBIX KadecTB. [Io3TOMy HeoOXomMMa TOATaITHAasi OlleHKa MCXOMHOTO Marepualia, COYeTAIONIEro Kak
BBICOKYIO JKU3HECTIOCOOHOCTD, TaK ¥ BBICOKYIO 36PHOBYIO TIPOAYKTUBHOCTb.

Ha niepBom atare aj1s yCTIeNHOTo CENEeKTHPOBAHMS TAIITUBHBIX COPTOB TPEUHXH 1EIeco00pa3HO OBLIO BhIsI-
BUTB KaK M&KCOPTOBOA, TaK U BHYTPHUCOPTOBOM MONMMOP(H3M IO peakiiiy Ha XOJOJOBOH CTPECC B HEJSIX 1o0opa
HCXOTHOT0 MaTepHalia ¢ TMOBBIIICHHON XOIOJOCTOMKOCTBIO, YTO U CTAJIO MPEIMETOM HAIIEro U3y4eHusl.

Marepuan u MeToIUKA MCCJAEROBAHNNA. Peakiysi Ha XOOJOBOM cTpecc omnpenersuiach MpH TeMIiepa-
Type +10°C, 0 uém MbI co0OIIalli paHee Py U3yueHHH peakiiui 20 COPpTOB ¥ 00pa3I[0B IPEUNXH ¢ HEOAUHA-
KOBOM IUTOMTHOCTBIO U Pa3IAYAIOIIAXCs 10 MOP(OTHITY M TaBaJIH KX OoJiee MOApOoOHYI0 XapakTepucTuky [10].

Hamu ObL10O ycTaHOBJIEHO, YTO MpHU Temiieparype 6—8°C ceMeHa TOJbKO HaKJIEBBIBAIOTCS, HO HE Mpopa-
CTaloT, T. €. He Jaror/pocranlnurensHoe npeObiBaHNE B TAKUX YCIIOBHAX BEAET K 3aTHUBAHUIO M THOCTH
3apojiblllia, YTO HE MO3BOJISIET 0TOOPATh JJOCTATOYHOE KOJTMYECTBO JKU3HECTIOCOOHBIX TIPOPOCTKOB M OTPHIIA-
TENBHO BIVIET Ha JalibHelee OpMHUPOBAHHUE COPTOBBIX MOMYIISIIHH.

Pesynbrarel uccaenoanuii. Cenekiimonepam, paboTaoMMM ¢ TPEUMXOH, XOPOIIo U3BECTHO, YTO pac-
TEHHS B MPeIeaax copra 00NagaroT 3HAaYNTEIbHBIM (PSHOTUITMYSCKUM Pa3HOOOpa3reM 10 BCEM IpU3HAKaM,
MOUTAOIIMMCS HAOMFOICHUIO WU YUETY. BbII0 YCTaHOBIIEHO, YTO Y BCEX M3YyUYCHHBIX MOMY/IAIU (BHE 3aBUCH-
MOCTH OT YPOBHS IJIOUAHOCTH ) KOJIMUYECTBO IPOPOCTKOB, UMEIOIIMX JJIUHY IIEPBUYHOIO KOPHS OT 5 CM, IIpH
temneparype +10°C, ObUIO BhIIIE Ha CENbMOM JIeHb IpopaluBaHus. OIHAKO CpaBHEHHE MEXIY COOO0M TeT-
PAIUIOMIHBIX M JUILUIOMIHBIX COPTOB IMOKA3ajo, YTO y TETPAIIOWIHBIX 00pa3lloB ATOT MOKA3aTellb COCTa-
B 57,1%, uTo B cpemHeM B 2,1 pasa BhIIIe, 94eM y AUTUIOMAHBIX, — 27,6% (pucyHOoK 1).

[ToaToMy 0TGOp Ha XOIOAOCTOMKOCTH OyAeT A (heKTHBHEE M3 MOMY/IAIMIA TETPAILJIOUAHBIX COPTOB IO CPaB-
HEHUIO C TUIUIONIHBIMH, ITOCKOJIBKY H3HAYAIbHO MOMYJIAIMN TeTPAIIONIHBIX 00pa3IioB 0oJiee MoIuMOpPhHBI
10 CBOEMY I'€HETHUYECKOMY COCTaBy 10 00CykaaeMoMy npu3Haky. [Io HalleMy MHEHHIO, 3TO MO3BOJIUT (op-
MHUpPOBaTh 1 00Jiee aJalTHBHBIC MOMYISIIIMK K XOJIOA0BOMY CTPECCY 110 CPABHEHUIO ¢ MCXOIHBIMH.

Heo0xonuMo Takke MoT4epKHY Th, YTO BCE COPTOBBIE MOIMYJISIIMH MPEIMXH 110 YPOBHIO TeTEPO3UTOTHOCTH OJTU3KH
K MaHMHUKTHYECKMM. Pe3koe COKpallleHHe KOJIMYECTBA PACTCHUM, MOMICAIINX J0 MEPeONbIICHHS, KaK MPaBUIIO,
MIPUBOAUT K CHMYKEHHUIO T€TEPO3UTOTHOCTH UX IMBUIBIILI [6] M, KaK CIEACTBHE, YMEHBIICHUIO MPOIYKTHBHOTO
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PucyHok 1. — NMonumopcdn3amM no AnmMHe NpopoCcTKOB B 3aBUCUMMOCTH
OT NMOUAHOCTU

Figure 1. — Polymorphism by seedling length depending on ploidy

MOTEHIIMAIa [IeHo3a B 11esioM. [103ToMy O4eHb Ba)KHO, YTOOBI H3HAYAIBHO B OTOOPE Y4aCTBOBAJIO JOCTATOYHO
0O0MBIIIOE KOTMYECTBO PACTEHHH (IIPOPOCTKOB).

O6pamaer Ha ceds BHUMaHUE U TO, YTO M3MEHEHUE MOP(OTUITA TETPAIIONIHBIX PACTEHHI HE BHOCHT
CYILIECTBEHHBIX pa3IMulil B pachpeielieHne MPOPOCTKOB TO KiaccaM Pa3BUTHS JITHHBI TIEPBUYHOTO KOPHS
(pucyHok 2). HekoTopbie OTIMYNST HUMEIOTCS JIHIID [O KOIMYECTBY MPOPOCTKOB U JUTMHE TIEPBHYHOTO KOPHS
y JCTEpPMHUHAHTHBIX 00pa3IoB. DTO OOCTOATEIBETBO TAKKE HEOOXOAMMO YUYUTHIBATh MPH MOAOOpPE MCXOM-
HOT'O MarepHala JJisi CeJIeKIIMU Ha XOJIOJOCTOUKOCTh TETPATUIOHTHBIX IETEPMHHAHTHBIX COPTOB.

Yy JUITIIONIHBIX 06pa311013 110 CPaBHECHHUIQ C TCTPAIJION ITHBIMU UHACTCPMHUHAHTHBIC ITOITYIIAINU UMEIOT 60JIee
BBICOKOE COJIEp KaHKE IPOPOCTKOB CO CIA0BIM Pa3BUTUEM MIEPBUYHON KOpHEBOM cucteMbl (0T 0 10 5 cM) nipu
TTOHMYKCHHOM TIOJIOKUTENIbHON TeMIiepaType (PUCYHOK 3).

[Mo-BuanMoOMYy, 3T0 0OCTOSTENBCTBO, U OIPEACINIO HEOCTATOUHYIO 3 ()EKTHBHOCTh CENIEKIIMK Ha XOJO-
Z[OCTOI71KOCTB JUTINIONMAHBIX COPTOB IPCYNXH B KOHIIC ITPOULJIOTO BEKa, KOrjia B OCHOBHOM BO3/IC/IbIBAJIMCh AN~
IJIOUHBIC COPTa HHACTEPMUHAHTHOTO Mopdoruna [2; 7; 9].

KonnyectBo npopoctkos, %

6,1

0—1,0 11-—-30 31—50 51—70 71—-90 >9,0

[nuHa kopHen, cm

—&— — WHOETEPMUHAHTHbIE; —i— — JeTepMUWHaHTHble

PucyHok 2. — Monumopdusm no AnuHe NPopoCTKOB Y TeTpannonAHbIX COPTOB

Figure 2. — Polymorphism by seedling length in tetraploid varieties
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PucyHok 3. — Monumopdunam no anmHe NpopocTKOB Y AUMSIOUAHBIX COPTOB

Figure 3. — Polymorphism by seedling length in diploid.varieties

AHamnH3 copToBOro NoMMMop(u3Ma MOMyIISIINA IPEINXH PA3THIHON IITOMAHOCTH H HEOJMHAKOBOTO MOP(O-
THUIIa TIOKa3aJl HATHYKE CYIIECTBEHHBIX PA3NUIUil MeX Ly HUMH. JIJTs CeNeKTHPOBAHMS XOJI0I0CTONKHX MOy~
JIAIUH TPEUUXHU UCXOMHBIN MaTepHall IIOAOUPAIOT 10 YCPEAHEHHBIM TTOKa3aresaM. OHaKO, KaK MPABUJIIO, BbI-
JENsoT 00pas3ibl ¢ MAKCUMAaIbHBIM BBIPQXKCHHEM MPU3HAKA) VTS JalbHEHIIEro ero ycoBepIIeHCTBOBA-
HUSL, & BRIOPAKOBKE, B TIEPBYIO OYEPE/Ib, MOBEPTAIOTCS MOILYJISIIAH ¢ BRICOKOW HEraTUBHOM peakIiiel Ha XOIoI0BOH
CTpecc, T. €. KorjJja MPOPOCTKH Ha CeAbMbIe CYTKHM HE AOCTUTAIOT JUIMHBI faxke 1 cM. Hamunume y qummonaHbIx
COPTOB OOJIBIIIOTO KOMUYECTBA CIa00Pa3BUTHIX MPOPOCTKOB CHUKACT aJallTUBHOCTH MTOTYYEHHBIX U3 HUX pa-
CTEHUH y (OPMUPYEMBIX MOIYISIIHH.

B 3aBuCHMMOCTH OT IJIOMAHOCTH COPTOBBIE TTONYISAINH PA3INYAIOTCA 110 BBIXOLY XOPOIIIO Pa3BUTHIX IPOPO-
CTKOB C JUIMHOW MEPBUYHOrO KOPHS BbIIIe 9\,CM:'y TETPaIlJIONA0B 3TOT MOKA3aTeb HAXOAUTCA B MpeAenax
1,1—32,6%, y mummmonaasix — 1,1—12,8%, T. €. MakcuMaibHOE 3HaYCHNE HIDKE B 2,6 pa3a. ITo Ipearnoaraer,
410 00BEM pacTeHnH, TOBENEHHBIX JIOTICPEONBUICHUS, Y OCHOBHOM MacChl IUTUIOWTHBIX 00pa3iioB Oymer B 2,6 pasa
MEHbIIIe, 4YeM Tpu (HOPMHUPOBAHIH) TETPATUIONTHBIX MTOMYIAINN. B CBOIO ouepeb CymecTBeHHO YXYALIIUTCS
YPOBEHB TETEPO3UCHOCTH TAKUX MOMYIISIINA, ONMPEICIAIONINX CTEIeHb UX aganTuBHOCTH [6; 8]. CpaBHEeHHE
MEKIY cOO0H BYX COPTOBBIX HHAETEPMUHAHTHBIX TTOMYIISIHNA, HEOJUHAKOBEIX 110 YPOBHIO TUIOHTHOCTH, HO
HIMPOKO BO3/eNbIBaeMBIX B benapycu, HarsqHO MOKa3bIBAET, HACKOIBKO Pa3IMYaOTCsl OHU 110 BO3MOKHOCTH
MPOBEICHHUS 0TOOpa XOIOAOCTONKUX MPOPOCTKOB (PUCYHOK 4). OqHAKO HETOCTATKOM WHIACTEPMHHAHTHBIX
COPTOB I'PEUNXH4 BHE 3aBUCUMOCTH OT YPOBHS UX IJIOMAHOCTH, SIBIISIETCSI HEOTPAHWYCHHBIM POCT B BBICOTY
U, KaK cJeACTBUE; YCUIICHUE MOJIETaeMOCTH TaKHX MOCEBOB. boiee Toro, oT60p U3 COPTOB WHACTEPMUHAHT-
HOro Mop(oTHIIa MO JUTHHE TIEPBUYHOT0 KOPHSI elé OONbIIIe YCUIIMBAET POCTOBBIC ITPOLIECCHI HA/I36MHON MacCHl,
YTO OTPHUIATENHHO CKa3biBaeTcs Ha uX agantuBHOCTH [11]. [TosToMy B Lensx ¢popMUpOBaHUSI KOHKYPEHTO-
CIIOCOOHBIX COPTOBBIX MOIMYIISIIUI TPEUNXH MPH OIICHKE Y HUX TIEPBUYHON KOPHEBOM CHCTEMBI B Pa3HBIX YCIIO-
BUSIX TEMIIEPATYPHOTO PEXUMA MPEACTABISIOT HHTEPEC, MPEXK/IE BCEro, ISTEPMUHAHTHBIE COpTa M 00pa3Ibl
C OrpaHUYEHHBIM POCTOM B allMKAJIBHBIX MEPHCTEMaxX BHE 3aBUCUMOCTHU OT TJIOMAHOCTH.

CpaBHeHue MeXTy co00# ycpemHEHHBIX TTOKa3aTeneil BEIXoa MPOPOCTKOB B MPOIEHTHOM BBIPaXKEHUH 110
MIECTH MOMYISIIMAM, KaK JUTUTOUIHBIM, TaK U TETPAIUIONIHBIM, OTOOPaHHBIM JUTS JallbHEHIIICH CeeKIIMOHHON
paboThl, MMOKa3aJl, YTO KOTHYECTBO XOPOIIIO Pa3BUTBHIX IPOPOCTKOB B 2,0 pa3a BhIIIE Y MOCISAHUX M COCTABIISET
4,41 9,2% COOTBETCTBEHHO.

N3yuenne coproBoro nonuMopu3mMa 1o JUTMHE IEPBUIHOTO KOPHS MO3BOIIIIO BEISIBUTH BOSMOXXHOCTB ITPOBO-
JIATh TaIbHEHIINH YITydIIaOIINi 0TO0p, KaK Y TUILIOHIHOTO COPTa, TaK M Y TETPAIIOUHOIO (PUCYHOK 5) U, HapsiTy
C 3TUM, HeleNecoo0pa3HOCTh MPOBEICHUST 0TOOpa Ha XONOJOCTOMKOCTh y TETPAIUIOUIHBIX 00pa3iioB, KOTOpbIE
MaJIO YeM OTJIMYAIOTCS TI0 PEaKIIMK Ha TMOHM)KEHHBIE TIOJIOKUTEIbHBIE TEMITEPATyphl OT AUIUIOUIHBIX JETePMU-
HaHTHBIX COPTOB HOBEHIIICH CETICKITHH, B YaCTHOCTH, copTa Jlakuest, pafioarpoBanHoro B 2012 romy (prucyHOK 6).
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PucyHok 4. — Knaccbl pacnpeneneHus no anvHe ipopocTKOB Y pPasHbIX
Mo NJIOUAHOCTU COPTOB MHAETEPMUHaAHTHOro Mopcdomna

Figure 4. — Classes of distribution by seedling length in indeterminate
morphotype varieties differed in ploidy
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PucyHok 5. — NMonumopduam no gnvHe NpPopoCcTKOB y NepcnekTUBHbIX 06pas3L oB
AnA oTbopa Ha X0N0A0CTONKOCTb

Figure 5. — Polymorphism by seedling length in accessions suitable
for selection for cold resistance

Hcnonp3oBanue neTepMUHAHTHBIX 00Pa3I0B TPEUHXH 110 JUIMHE IEPBUYHOTO KOPHSI CBBIIIE 5 CM B YCIIO-
BHSIX TemrepatrypHoro ctpecca +10°C mo3BoisieT yBENUYUTh YHCIIO pacTeHUH, JOBENEHHBIX JI0 TEePeoriblIe-
HUs, y copTa Biaga — 10 65,3%, y coproodpasiia K-642 — no 59,8% (cm. pucyHoK 5), T. €. 00bEM 0TOOpaH-
HBIX TIPOPOCTKOB YBEIUYMBAETCSA B 4—5 pa3 B 3aBHCUMOCTH OT 0o0pasia, 4yTo obecriedyrBaeT COXpaHEHHE
Ooree BBICOKOHM reTepO3UTOTHOCTH KaK TeHETHYECKON OCHOBBI COUETaHMsI aJJAlITHBHOCTH M MPOTYKTUBHOCTH
nepeKpECTHOOMBIISIEMBIX cOpTOB. OTHAKO HEOOXOANMO TOMYEPKHYTh, YTO €CITH Y TETPAIJIONIHBIX 00pa3IoB
MOJIOBMHA COPTOBBIX MMOMYJISIMNA MPENCTABISET HHTEPEC VI TPOBEACHHUS 0TOOpa Ha XOIOJOCTOHKOCTh, TO
y JUTUIOMIHBIX 00pa3oB HEKOTOPYIO PE3ylIbTAaTHUBHOCTh €ro MOXKET O0CCIEUUTh JIHMIIb MOMYISIUsS COopTa
Brnanma. CnenoBaTenbHO, TETPAIJIOWAHBIE COPTa CMOTYT B OONbBIIEH CTEleHH 00ecreunTh (GpopMupoBaHHe
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PucyHok 6. — NMonumop dhun3m no AnvHe NpopocTKOB
Yy HenepcneKTUBHbIX 00 pa3LoB Ans oToopa Ha XO0no[0CTOMKOCTh

Figure 6. — Polymorphism by seedling length in accessions not
suitable for selection for cold resistance

U CEJIEKTHPOBAaHHUE XOIOJOCTOMKIX 00pa31l0B IPEUNXH O CPAaBHEHHIO ¢ TUIIIIOMJHBIMU copTamu. Ha 310 yka-
3BIBAIOT U JPYTHE MCCIIENOBATENH TEILIONMIOOMBBIX KYJIBTYP; OTMEUasi, 4TO, MPH OXJIaKICHUH KOPHEBBIX CHC-
TEM B IIpoliecce HKCIIEPUMEHTOB, Ooliee 3aKaIEHHbIC H/Pa3BUTHIC IIPOPOCTKH 00ECIIEUNBAIOT B aJIbHEHIIEM
u Oonee ycTOWYMBOE TedeHHE (PUIUOIOTHUECKUX MPONECCOB B HAJ3EMHBIX OpraHax MpH MOXONOJaHHIX Ha
MO3JJHHUX ATAIaxX opraHorenesa [2; 4], mocKoibKy,HapsUTy:-c0 CTUMYIUPYIOIINM BIUSHUEM, HEOIArONPHSITHHIC
BHEIIHNE (DAKTOPBI OKA3bIBAIOT OJHOBPEMEHHO W CHEU(pHUUecKoe NeHCTBUE, KOTOPOE SBISETCS 3alIUTHO-
MPUCIIOCOOUTENTHHON PeaKIiei.

3akuouenne. Ha ocHOBaHHMH BBITICH3IIOKEHHOTO CHIENIaHbI CIIEIYIONIHE BBHIBOJIBI:

1) sKCTIEpUMEHTATILHO YCTAHOBNEHO, UTO MPH TOHKEHHON TEMITepaType A0 XOPOILIo Pa3BUTHIX POPO-
CTKOB C JUTMHOM MEPBHYHOTO KOPHS BBIMIE 9 CM y TETPAIIONIHBIX COPTOB B CpelHEeM B 3,7 pasa BHIIIE 110
CpPaBHEHUIO C TUTUTOMIHBIMEM cocTaBisieT 12,6% u 3,4% coOTBETCTBEHHO. DTO TO3BOJISET BECTH CENEKITUIO
Ha XOJIOMOCTOWKOCTh M MPOAYKTHBHOCTH Y TETPAINIONTHBIX COPTOB Oonee 3((EKTUBHO MO CPaBHEHUIO
C TUTLION THBIMH;

2) HaM4Kre SPKO BBIPAKEHHOT'O COPTOBOTO MOMMMOP(H3MA 110 JUTHHE TIEPBUYHBIX KOPHEH BHE 3aBHCUMO-
CTH OT TUIOUJHOCTH TpeHIionaraeT HeoOX0MMOCTh TIEPBOHAYAIILHOM OIIEHKU COPTOBBIX MOMYIISLIUHN 110 peak-
IIMU Ha TIOHIKEHHBIC MTONOKUTENbHBIE TEMIIEpaTyphl. B miepByro ouepenb Takol 0TOO0p 1enecoodpa3Ho IpoBo-
JIMTH y COPTOB U 00Pa3IIOB IPEUUXH C JCTePMUHAIMECH POCTOBBIX IPOIECCOB B alTMKAIBHBIX MEPHCTEMAX;

3) OIICHKa peakiui COPTOB TPEUUXH Ha TOHMKEHHBIE MOJOKUTENBHBIE TEMITEpaTyphl IT0Ka3alia, 4To Mo-
YT TIOJIOBUHA M3 YKCIIA U3YYEHHBIX JETCPMUHAHTHBIX TETPATUIOUIHBIX TIOMYJISIIHA MTPUTOTHA JUIs TATbHEH-
1Ieit ceNeKIuy Ha yCTOMYMBOCTH K XOIOA0BOMY cTpeccy. Cpeny AUTUTONTHBIX COPTOB JUIS 3THX IIeel Moaxo-
JIAT JIUIIH COPT Biiana, momysisinyst KoToporo o0ecrednBaeT Mpy MpopaniBaHuy Ha GOHE TOCTOSHHON TeMITe-
patypsl +10°C BbIXOA MPOPOCTKOB C JITWHOW MEPBUYHOTO KOpHS BbIme 9 cM 12,8%, 4To Ha ypOBHE CpeHEr0
MOKa3aTelsl TeTPAIIONIHBIX COPTOB.
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SUBSTANTIATION OF INITIAL MATERIAL SELECTION FOR
COLD-RESISTANT BUCKWHEAT BREEDING

The results of the analysis of polymorphism of buckwheat varietal populations by the response to low positive temperatures
depending on ploidy and determination of growth processes in apical meristems are presented. Cold resistant varieties are formed better
when using the gene pool of tetraploid varieties irrespective of plant morphotype. For diploid varieties it is better to use determinate
varieties for the same purpose. For tetraploid varieties it is also advisable to use populations with growth limitation in the apical
meristems. It is found out that two tetraploid populations (Aleksandrina, with the indeterminate morphotype (62.0%), and determinate
accession K-639 (40.7%)) and two diploid populations (Anita Belorusskaya (16.3%) and Vlada (47.5%)) provide the highest yield of
seedlings with the primary roots of 7 cm length. Among the diploid populations analyzed by the response to the low positive
temperatures, only Vlada variety and tetraploid K-639, K-641, and K-642 can be used in breeding for cold resistance.
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AMUHOKHUCJOTHBINA COCTAB ¥ BUOJIOTHYECKAS IIEHHOCTH BEJIKA
BOBOB OBOIIIHBIX B 3ABUCUMOCTH OT NPUMEHEHHUSA YIOGPEHUI

PaccMOTpeHBI pe3ynbTaThl HCCIACIOBAaHUN O BIMSHUIO MHHEPATIbHBIX U OaKTEpHATBHBIX YIOOpeHHH Ha ypOXKallHOCTh CEMSH,
cofiepyKaHue KPUTHUSCKUX M He3aMEHHMBIX aMHHOKHCIIOT B CEMEHAX, COZIepyKaHue U OHOIOrMUeCKYIO LICHHOCTH Geska 6@00B OBOLIHBIX
(Vicia faba L. var. major Harz) Ha 1epHOBO-IIOA30JIUCTOM CyIeCUaHOH MOYBE.

BHeceHre MUHEPaNIbHBIX YIOOPSHUI B HCCIIEOBAaHMAX YBEIHUHUIO YPOXKAHHOCTh ceMsiH 6000B OBOIHBIX copTa benopycckue Ha
10,1—14,3 11/ ra mpu MakcuMaJIbHOH ypokaiiHocTu cemsH 106,1 11/ ra u compepxaHuu ChIporo nmporenHa 19,7% B BapuaHTe ¢ BHECEHHEM
N50P40K90'

Benok 6000B OBOIIHBIX [0 COACPIKAHUIO HE3aMCHUMBIX aMHUHOKHCIIOT COOTBETCTBOBANl peKOMEH/10BaHHbBIM cTaHaaptaMm Komurera
o nponoBosscTBHI0 OOH u Beemuproii opranusaruu 3apaBooxpanerust (PAO/BO3).

KroueBble ciioBa: 600bI OBOIIHBIE, aMUHOKHUCIIOTHI, O€JI0K, OMOIOrn4ecKas IIeHHOCTh, ypOXkKaiHOCTh, MUHEpaJIbHbIE YIOOpEeHus,
duroctumodoc.

Tabu. 2. bubmuorp.: 15 Ha3B.

V. N. Bosak !, O. N. Minyuk ?
! Belarusian State Technological University, Ministry of Educationzof the Republic of Belarus, 13a, Sverdlova st.,
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AMINO ACIDS COMPOSITION AND BIOLOGICAL VALUE OF PROTEIN
OF VEGETABLE BEANS ON USING FERTILIZERS

The article presents the results of research of the influence of fertilizers on the seeds yield, content of limited and essential amino
acids, content and composition of proteintof vegetable beans (Vicia faba L. var. major Harz) on sod-podzolic loamy sandy soil.

Application of mineral fertilizers increased seed yield of vegetable beans Belorusskiye cultivar by 1.01—1.43 tha™! yield with the
best record 10.61 tha™ and crude protein 19.7% in options with N_ P, K .

The content of essential amino acids in the protein of seeds of vegetable beans corresponded to the recommended standards of Food
and Agriculture Organization of the United Nations and World Health Organization (FAO/WHO).

Key words: vegetable beans, amino acids, protein, biological value, productivity, mineral fertilizers, phytostimofos.

Table 2. Ref.: 15 titles.

Beenenne. boOwl oBornbie (Vicia faba L. var. major Harz) sBnstorcss IEHHOM ITPOIOBONBCTBEHHOM
KyJIBTYPO#, UMEIOIIEH TaKke BaKHOE arpOTEXHUYECKOE 3HAUCHHME B OBOIIHBIX CeBOOOOpOTax. boObl oBoil-
HBIC UCIIONB3YIOT B MMHIIY B BUEC 3eNEHBIX 0000B, HEA03PEIIBIX CEMSIH U CO3PEBIINX CYXUX CEMSH JIJIS IPUTO-
TOBJICHHS Pa3IMYHbIX OO M KOHCEPBUPOBAHUS, IPUMEHSIOT B HAPOJAHON MeaunuHe. B ceMenax 6000B co-
JCPIKUTCS MHOTO OejIKa, B KOTOPOM ITPUCYTCTBYIOT BCE HEOOXOAMMBIE OPraHU3My aMUHOKHCIIOThI, BUTAMHUHBI
A, B, B,, C, PP, yrieBozibl, OpraHu4ecKue KMCIOThI, JIMIHILL. BoObl MOTyT OBITH IPEBOCXOMHOM KyIHCHOM

KyneTypoit [1—3].

© bocak B. H., O Munrok. H. AMHHOKHCIOTHBIH COCTaB M OMOJOrHYecKasl LIEHHOCTh Oellka 0000B OBOIIHBIX B 3aBHCHMOCTH OT
IpuMeHeHus ynoopenuii. 2016.
© Bosak V. N., Minyuk O. N. Amino acids composition and biological value of protein of vegetable beans on using fertilizers. 2016.
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B nactosiiee Bpems B [ocyapcTBEHHBIH peecTp COPTOB U JPEBECHO-KYCTAPHUKOBBIX Mopoy] PecryOnuku
Benapych 1115t UCTIONB30BaHUS B CEITLCKOXO3SMCTBEHHOM MTPOM3BOJICTBE BHECEHO 6 COPTOB 0OOOB OBOIIHBIX:
Benopycckue (1950 1.), Kapamsun (2003 r.), Ankens oenbiit (2003 1.), FOctun (2011 r.), Cumona (2013 1),
Paru6op (2013 ) [4].

Hapsiny ¢ apyrumu npuémamu arpoTeXHUKH, IPUMEHEHUE YIOOPEHUH CIIOCOOCTBYET MOMYYEHUIO BBICOKUX
W YCTOMYMBBIX YPOXKAEB TOBAPHOM MPOIYKIIMY OBOIIHBIX KYJIBTYp, B TOM YHciie U 6000B OBOIIHBIX [3; 5; 6].

Kpome MuHEepanbHBIX M OpraHHUYECKHX YIOOpeHHid, B 3eMieneninu benapycu B mocieaHee BpeMs IHPOKO
MPUMEHSIOT OaKTepuaTbHBIE TPEnapaThl, KOTOPbIe 0OSCIIEUNBAIOT MOBBIIICHUE MPOIYKTHBHOCTH 3a CUET
Ouonornieckoi (MUKpoOHO) MOOMIIN3AIINY OCHOBHBIX DJIEMEHTOB MHHEPAIBHOTO TUTAHHS, CTUMYJIISIIIUH POCTA,
a TaKKe BBIMOJHSAIOT (QUTOCAaHUTAPHBIC (PYHKIIMH, ITOBBIIIAS YCTOMUYUBOCTh PACTCHUI K KOPHEBBIM MH(SKIIHSIM.
[Mpumenenme GakTepranbHBIX YIOOPEHUH CO3MaéT TakKe YCIOBUS IS SKOHOMUU MUHEPaJIbHBIX yIOOpEHNUH,
YTO BBITOIHO KaK YKOHOMHYECKH, TaK M YKOJIOTHIecKH [7; §].

Haub6onee octpo B benapycu crout Borpoc 06 3ppekTHBHOCTH HCIIOIB30BaHUS PecypcoB Gocdopa, yuu-
ThIBasi 3aBUCHMOCTh HaIlleil CTpaHbl OT UMIIOPTAa MUHEpaIbLHOTO (ocdaTcolepKaLero, Chipbs U TOTOBBIX
dochopHbIXx ymodpeHuit. [1epHOBO-OI30IUCTHIC TIOYBBI, TPEOONamaloNIKe B HAIlleH CTPaHe, COAepP)Kar OT
0,06 (necuanbie) 10 0,16% (cyrmuHucThie) BanoBoro ¢pocdopa. [Tpu 3ToM Oonblas ero 4acTh NpencTaBiIcHa
B BHJIC TPYTHOMOCTYITHBIX OPTraHMYECKHX M MHUHEPAIbHBIX coeanHeHHH: CellbeKOX03SIHCTBEHHBIEC KYIBTYPhI
WCTIOJIB3YIOT JIMIIL HEOOJNBIIYIO YacTh MOJBMKHBIX MOYBEHHBIX (oChaToB, YCTOHUINBOCTh M JTOCTYITHOCTh
KOTOPBIX 3aBHCHUT OT KMCJIOTHOCTH MOYBBI, aKTUBHOCTH Pa3HBIX KaTHOHOB (mpexnae Bcero Ca, Mg, Al, Fe),
MPUMEHEHUS yI0OpeHU, M3BECTKOBAHUS U psfa APYrux GpakTopos [8].

Hcnons3oBanue GpochaTMOOMIN3YIOMINX OaKTepHAIbHBIX IPEHapaToB, B YaCTHOCTH, OuorpenapaTa Ou-
TOCTUMO]OC, TTO3BONISIET BOCIIONHUTE HEAOCTAaoIIee KOMIeeTBO Gochopa Mpy BO3NEIBIBAHIUH KYJIBTYPHBIX
pacrenwuii [8; 9].

Baxneiimieil kauecTBEHHOW XapaKTepPUCTHKONW OBOHIHBIX KYJIBTYp, B TOM YKCIIEe U 6000B OBOIIHBIX, SIBIIS-
eTcs Colep)KaHKue U cocTaB Oenka. JKM3HeHHO BayKHOE 3HaUCHHE OSITKOB 00YCIIOBJICHO OOJIBIINM Pa3Hoo0Opa-
3MeM UX (PU3NKO-XUMHUYECKHX CBOMCTB M Ononopiaeckux-«ynkiuii [1; 5; 10—12].

Lenp nccnenoBaHuss — yCTAaHOBUTH BIHSIHME MUHCPAIBHBIX YIOOpEHUH M OaKTepHalbHOrO Mperapara
durocTUMOPOC Ha AMHUHOKUCIIOTHBIN COCTaB\M OUMOJIOTHYECKYIO IIECHHOCTh Oellka OOOOB OBOIIHBIX COpTa
benopycckue.

MeTtoaoJ10rusi, METOAbI M OPFAHU3ANUS HccAen0BaHus. VccnenoBaHus 10 U3yYEHUIO BIUSHHS TIPH-
MEHEHUsI yI0OpeHn i Ha aMUHOKHCITOTHBIN COCTaB W OMONIOrHYECKYI0 IIEHHOCTH Oeika 6000B OBOIIHBIX COPTa
Benopycckre npoBonuiy BIOJIEBBIX ONMBITaX HA JIGPHOBO-TIOA30IUCTON cynecuanoi mouse B [TuHckoM paiio-
He Bpecrtckoit oonmactu B/2009—2014 romax.

ArpoxummuecKasXapaKTeprcTHKa ITaXOTHOTO TOPU30HTA MCCIIENyeMOM TTOUBBI HMeEIIa CICAYIOIIHIE TTOKa-
sarenu: pH, ., — 5,9-—6.2, conepxanue P,0, (0,2 M HCI) — 170—180 mr / kr, K,0 (0,2 M HCI) — 220—
240 mr / kr, rymyca (0,4 n K, Cr,0,) — 2,0—2,3%, 6opa (H,0) — 0,5—0,6 mr / kr, meqm (1 M HCI) — 1,5—
1,7 mr /«&r, uusaka (1 M HCI) — 4,1—4,3 mr / kr, mapranna (1 M KCl) — 0,4—0,6 mr / kr, Moiu0aeHa
(axcanarupiit Oydpep) — 0,08—0,09 mr / Kr MoYBBI (MHAEKC arpOXUMHUYECKOH OKynbTypeHHOCTH 0,92).

CxeMma ombITa TpeycMaTpHuBalia KOHTPOIBHBIN BapuaHT Oe3 MpUMEHEeHHUs ynoOpeHni, BApUaHTHI C BHE-
CEHMEM B MPEINOCEBHYIO KYJIBTHBAIUIO MOJTHOrO MUHEpaabHOro ynoopenus N, P, K (kapbamun, aMmo-
HU3HUPOBAHHEIN cynepdocdar, XJIOPUCTHIH KalHii), a TaAK)Ke BAPHAHT C HHOKYJISIIIUEH CeMsH B JICHb 1OCceBa
ouonpenaparom duroctumodoc (2,5 1/ ra + 10 1 H,0) na pone N, P, K, .

OcHoBa pocTOCTUMYITHpPYIOIIEro U (ochaTrModuIn3ytomiero ouonpenapara ®urocrumodoc — mramm
Agrobacterium radiobacter 2258 CM®, ocylecTBISIONIMI MUKPOOHOJIOIMUSCKUI TTepeBO] TPYAHOPACTBO-
puMbIX pochaToB MoUYBHI U ynoOpeHwuid B focTynHble pactenusm coenuHenus (TY Pb 100289066.022-2002,
HOMep rocyaapcTBeHHoi peructpamuu 014876/01).

ATrpoTexHHKa BO3/EIbIBaHNs 0000B OBOIIHBIX — OOIIenpuHsTas 1 Pecryonuku benapyce. Y4ér ypo-
kasi — CIUIOIIHOM monestHouHbIi. ConepkaHre aMHHOKKCIIOT B CEMEHAX OMPEIEIsiIi Ha aBTOMATHIECKOM
aMUHOKHCJIOTHOM aHaiu3aTope Chromospek, comepikanue 1 OMOIOrHYECKYIO IICHHOCTh O€lKa — COIIaCHO
YTBepKIEHHBIM Metoaukam [11; 13—15].
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Pe3ynbrarhl HMccaeIoBaHUs H UX 00CyKAeHHe. B HamMx MCCICIOBaHUAX Ha JCPHOBO-IIOA30JUCTOM
CylecyaHoH MOYBE MPUMEHEHHE yIMOOpPEHUH OKa3ayio BIMSHUE Ha COMACP)KAHHME Ba)KHEHIIUX aMHHOKHCIIOT
B ceMeHax 000OB OBOIIHBIX copTa bemopycckue (Tadmuia 1).

[IpuMeHeHHe MUHEPAIbHBIX YIOOPSHUN YBEIHYUIIO COACPIKAaHWE HE3aMEHHUMBbIX aMHHOKUCIIOT (JIM3MH,
TPEOHUH, MCTHOHHUH, BaJIH, U30JICHIMH, JICHIIMH, ()eHMUITaTaHuH ) B ceMeHax ¢ 63,1 10 67,5—67,9, KpuTu4eckux
AMUHOKHCJIOT (JIM3UH, TPEOHHH, METHOHUH) — ¢ 15,9 10 16,8—17,5 1/ KT CeMSIH C JIy4IIMMH [TOKa3aTeIAMHU
B BapuaHTte ¢ npumenennem N, P, K/ .

MHoKys1Msl CeMsiH OBOIIHBIX 0000B OnomnpenaparomM dutoctuMmodoc B Oojblleil Mepe cka3anach Ha
YBEIIMUEHUHU COJEPKAHUS TAKON BaKHENIIE aMUHOKHUCIIOTHI, KaK JIN3UH, COAEPKAHUE KOTOPOH YBEITUYUIOCH
110 8,2 T/ KT ceMsH.

HauGonbias KOHIEHTpaIusd KPUTHIECKUX aMUHOKHCIOT — 90,7 Mr / r — B 0eKe«0000B OBOIIHBIX
copta benopycckue oTMeueHa B BapHaHTE ¢ MPUMEHEHHEM Ouomnpenapata dutoctuModoc B coueTaHUU
¢ NP, K, HE3aMeHuMBbIX aMUHOKKCIOT — 353,3 Mr / T — B Bapuante ¢ BHecenneM N, P, K¢ .

Crnenyer OTMETHTh, YTO COIEpKaHHUE aMHUHOKUCIIOT B Oclike 00O0OB OBOIIHBIX HECKOIBKO OTIMYAIOCh OT
COJICpP)KaHHUS aMHUHOKHCIIOT B CEMEHAX, YTO CBA3aHO C 00Jiee BBICOKMMH TEMITaMU AIOBBILICHHUS COICPIKAHUS
Oellka B CeMEHAX B BapHaHTaX C YBEIMYCHUEM 103 a30THBIX YIOOPEHHI B CPABHCHHMK./C POCTOM B JaHHBIX
BapHaHTaX KOJTMYecTBa aMHHOKHUCIOT [11].

ConeprxaHue OCIKOB ¥ aMUHOKHUCIIOT B 3€pHE MPEACTABIIICT BayKHBIN ITOKa3aLesh €ro MUIICBOH 1 KOPMO-
BOif 1eHHOCTH. OJJHAKO MUTATEIbHAsI IICHHOCTh 3¢pHA 3aBUCUT M OT TOTO, Kakasl 0JIs U3 HUX CIIOCOOHA yCBau-
BaThCS OpPraHu3MoM. [IOMHMO TEXHOJOIMUYECKUX OCOOCHHOCTEH, muTaTelbHas [IEHHOCTh OCJIKOBOTO KOMII-
JIEKCa 3epHa ONPENeNaeTcs ero (U3MKO-XMMHUYESCKUMHU CBOMCTBAMH,)\a TAKKE COOTBETCTBUEM aMHHOKHUCIIOT-
HOT'0 COCTaBa OeJika COCTaBy TeX OEJIKOB, Ha IOCTPOCHHUE KOTOPHIX OH HCIIONb3YeTCS B OpraHU3ME YelIOBeKa
WK XKUBOTHBIX. CoZiep)KaHKMEe U CTEIICHD UCII0Ib30BAHMSI OCTYMAOIINX B OPraHU3M aMHHOKHUCIIOT XapaKTe-
pu3yer uxX OMOJIOTUYEcKyIO eHHOCTh [ 10—12].

s pacyéra OMOMOTMYECKOH IEHHOCTH Oelika'MPUMEHSIOT OMOJIOTMYEeCKUE U PaCUuETHBIC METOIBI.
[Tpu pacuyére OMOMOrNYEeCKON IEHHOCTH MPOAYKTOB HUTAHWs W KOPMOB CPABHHBAIOT COCTaB M CONIEPIKAHUE

Tabnwuuya 1.— BnusHne yaobpeHuin Ha aMUHOKUCIIOTHBIN cocTaB 6060B OBOLLUHbIX

Table 1. — Influence of fertilizers on amino,acids composition of vegetable beans
S|E 8 %8 5 | §|%8F °&
© * ® T ®©
ColepxaHue, 2/ k2 ceMsiH
KoHTporb 6,9 6,8 2,2 124 | 10,5 16,1 8,2 15,9 63,1
N30P40Kgo 7,6 6,9 23 | 132 | 11,4 17,6 8,5 16,8 67,5
dutoctumodoc + N3oP2oKgg 8,2 7,2 2,1 129 | 11,3 16,8 8,3 17,5 66,8
NsoP4oKoo 7,8 7,5 2,2 129 | 11,6 17,5 8,4 17,5 67,9
HCPqs 04| 04 0,1 06 | 06 0,9 0,4 — —
CodepxaHue, M2 /2 bernka
KoHTpornb 38,5 | 38,0 12,3 | 69,3 | 58,7 89,9 45,8 88,8 352,5
N2zoP4oKao 39,8 | 36,1 12,0 | 69,1 | 59,7 92,1 44,5 87,9 353,3
dutoctumodpoc + NzoP20Kgo 425 | 37,3 10,9 | 66,8 | 58,5 87,0 43,0 90,7 346,0
NsoP4oKao 39,6 | 38,1 1,2 | 65,5 | 58,9 88,8 42,6 88,9 344,7
HCPos 2,0 1,9 0,6 34 3,0 4,5 2,2 — —

I'IpUMeLIaHue. 3HaKOM * OTMEeYeHbl KpUtn4eckme aMmHOKUCIOTbI.
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AMHHOKHCIIOT WX OCJIKOB C CO/IEpKaHWEM aMUHOKHCIIOT B 3TAJOHHBIX Oenkax (OeNoK KypHHOTO sSHIa HITH
«3TajoHHbIH Oeok» GAO/BO3).

B Hamux uccrienoBaHusaX Ha ISPHOBO-ITON30JIMCTOM CyIIeCYaHOi MoYBe yI0OPSHUS OKa3all ONpeaeiéH-
HOE BIMSHHE Ha OMOJIOrMUYECKYIO IIEHHOCTh Oelika 0000B OBOIIHBIX copTa benmopycckue, paccunTaHHYIO Me-
TOJAMH «XHMHUYECKOTO YHCIa» U «aMHUHOKHCIIOTHOTO Ckopay (Tabmnwuia 2).

[To conmeprkaHmIO KPUTHIECKUX aMUHOKHCIIOT OSJIOK ceMsiH 0000B OBOIIHBIX copTa benopycckue Ha 70,9—
72,1% cooTBeTcTBOBAN «3TajloHHOMY Oenky» DAO/BO3, a o comepskaHui0 HE3aMEHMMBIX aMHHOKHCIIOT
JlaXKe HeCKOJIBKO MPEBKIIIAN peKoMeHIoBaHHbIe mokaszarend (105,8—108,7%).

[Mpumenenme ynoOpeHN HECKOILKO CHAXKAIIO OHOJIOrMYECKYI0 IICHHOCTh Oeika B cemeHax, 6000B OBOIII-
HBIX, OJJHAKO YBEIMYUBAJIO YPOKaiHOCTh ceMsH Ha 10,1—14,3 11 / ra, conepkanue O0enka — Ha 1,2—1,8%
C MaKCMMAJILHBIMH TIOKa3aTeNsMU B Bapuante ¢ BHecenreM N, P, K/ (ypoxaiinocts cemsi — 106,1 1/ ra,
coaepxkanue oenka — 19,7%).

JlumuTHpyOIel aMUHOKHCIOTONH B Oeike OOOOB OBOIIHBIX cOpTa benmopycckue okas3ayics METHOHUH,
KOJIMYECTBO KOTOpOro coctaBmio 45,4—51,3% or pekoMeHoBaHHbIX HOpMaTHBOB DAQ/BO3.

3akuwuenne. B uccienoBaHusx Ha JEPHOBO-TIOI30JUCTON CylecyaHON HOYBE IPHMEHCHHE MUHEPAIhb-
HBIX U OaKTepHAIbHBIX YIOOPESHHH YBETHYMIIO YPOKAHHOCTD, COACPIKaHME CHIPOro HPOTEMHA U HE3aMEHUMBIX
AMMHOKHCJIOT B CEMEHaX O000B OBOIIHEIX.

Jlydiime mokasaTenu NPOAYKTUBHOCTU IMOJYYCHBI B BapHaHTaX C /BHECCHHEM B MPEAIIOCEBHYIO
kynsruBauioN, P, K - ypoxaiinocts cemsn — 106,1 1 / rd, conepxanue ceiporo nporenna — 19,7%,
COJICp)KaHKUE HE3aMEHHUMBIX aMUHOKHUCIOT — 67,9 T/ KT CeMsIH.

Benok 6000B OBOIIIHBIX 110 COEPKAHUIO He3aMEHUMBIX aMAHOKUEOT (105,8—108,7%) cooTBercTBOBA
pexoMeHIoBaHHEIM cTannapraM Komurera o npomosonscteuio OOH n BecemupHoit opranuzaiiuu 31paBo-

oxpanenus (PAO/BO3).
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T ab | e 2 — Influence of fertilizers on biological value of protein of vegetable beans

Buonormyeckas ueHHocTb benka, %

CewmeHa, | benok, XvMmnyeckoe 4ncno AMUHOKUCNOTHBIN CKOP
BapwuaHt u/ra o
KpuTu4eckune He3aMeHUMble KpUTU4eckne HesaMeHUMble
aMWHOKUCIOTbl | aMWUHOKUACIOTblI | aMWUHOKMUCNOTHI | aMWUHOKWUCNOThI
KoHTponb 91,8 17,9 55,0 85,3 72,1 108,7
N3oP40Keo 101,9 19,1 54,0 85,2 70,9 108,4
dutocTumod oc +
+ N3oP20Koo 102,1 19,3 55,2 83,5 72,0 106,2
N50P40Kgo 106,1 19,7 54,6 83,3 71,3 105,8
HCPos 4,3 0,8 — — — —
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AMINO ACIDS COMPOSITION AND BIOLOGICAL VALUE OF PROTEIN
OF VEGETABLE BEANS ON USING FERTILIZERS

The article presents the results of research of the influence of fertilizers on the seeds yield, content of limited and essential amino
acids, content and composition of protein of vegetable beans (Vicia faba L. var. major Harz) on sod-podzolic loamy sandy soil.

The research has shown that application of mineral fertilizers increased seed yield of vegetable beans Belorusskiye cultivar by
1.01—1.43 tha™! yield with the best record 10.61 tha™ and crude protein 19.7% in options with N_PpK, -

The content of essential amino acids in the protein of seeds of vegetable beans corresponded to thé recommended standards of Food

and Agriculture Organization of the United Nations and World Health Organization (FAO/WHQ):
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HN. 3. Byuenkos, U. B. Poimikens, O. C. Polmkens
VYupexxaenue o0pazoBanusi «MeKIyHAPOIHBIA TOCYIapCTBEHHBIN YKOIOrHUecKuil HHCTUTYT uMeHH A. [I. CaxapoBa»
Bbenopycckoro rocyaapcTBeHHOro yHuBepcuteTa, MUHHCTEpPCTBO 00pazoBanus Pecnyomuku benmapycs, yi. donrodpoackas, 23/1,
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XO3SAMCTBEHHO IIEHHBIE ITPU3HAKHU MEXCOPTOBBIX TUEPHI0OB
CERASUS TOMENTOSA THUB.

Coznan rubpunnsii oun Cerasus tomentosa Thub. u3 6 cemeii ¢ 001UM KouecTBOM 287 pacTeHuit. PaccMOTPeHbI 0COOCHHOCTH
HACJIeIOBaHMSI BXKHBIX XO35MCTBEHHBIX MTPU3HAKOB B THOPUIHOM ITOTOMCTBE MEKCOPTOBBIX THOpuaoB Cerasus tomentosa Thub. Onpe-
JCIICHBI FH6pHZ[HBIe CEMbHU U KOM6PIHaL[I/II/I CKpC[L[I/IBaHI/Iﬁ C BBICOKHMMM ITOKA3aTCIIIMHU ITPU3HAKOB KPYITHOIUIOAHOCTHU, MEJIKOCEMSAHHOCTH,
CYyXOMY OTpPBIBY SITOJl, COACPKaHNIO BUTaMUHA C, UMMYHHOCTH U CKOPOIUIOAHOCTH. Cpelu THOpUIHOTO IMOTOMCTBA BBIACICH PSI
OJIMTHBIX CETHIEB, COBMCIIAIOUINX BBICOKHE ITOKA3aTEIN MACChI IIJIOAO0B C APYTUMHA XO3AHCTBEHHO ICHHBIMN HpI/I3HaKaMI/I.

KuroueBblie cioBa: Cerasus tomentosa Thub., Monilia cinerea, MmexxcoptoBasi THOpUAM3ALNS, PEUUTPOKHBIC THOPUIBI.

Tab6u. 3. bubauorp.: 8 Ha3B.

L. E. Buchenkov, 1. V. Ryshkel, O. S. Ryshkel
International State Ecological Institute named after A. D. Sakharov, Ministry of Education of the Republic of Belarus, Belarusian
State University 23/1, Dolgobrodskaya st., 220070 Minsk, Belarus, +375.(17) 230 69 98, butchenkow@mail.ru

ECONOMICALLY VALUABLE TRAITS OF THE MICROCERASUS TOMENTOSA
THUNB. INTERVARIETAL HYBRIDS

A hybrid fund of Cerasus tomentosa Thub. consisting ‘of 6 families with a total of 287 plants has been created. The features of
inheritance of important economic traits in hybrid progeny of intervarietal Cerasus tomentosa Thub. hybrids are defined. The hybrid
families and cross combinations with high rate of macrocarpa, small fruit size, dry berry separation, vitamin C, immunity and precocity
are defined. Early fructification is typical of hybrid families varieties.

Key words: Cerasus tomentosa Thub., Mounilia cinerea, intervarietal hybridization, reciprocal hybrids.

Table 3. Ref.: 8 titles.

Beenenue. IlepcrieKTUBHOM 111 BBIpAlllMBaHUsl B YCIOBUAX benapycu IIIONOBON KyJIBTYpOH SIBISETCS
BUIIHA BoiouHas (Cerasusstomentosa Thunb.) iy, Kak IPUHATO B COBPEMEHHOH KilaccuGUKaluu, MUKPO-
BHIIHS BowouHas (Microcerasus tomentosa Thunb. Eremin et Yuscev.). bnaromaps 3konoruyeckoi rmiac-
TUYHOCTH U JIOCTaTOUHOM 3MMOCTOMKOCTH OHA pacIpOCTPaHHUIIACH HA 3HAYNTEIIBHON TEPPUTOPHH OT OEperon
Tuxoro okeana a0 [ mmanaiickux rop u ropaoro Typkecrana B LleaTpanpaoit Azun [1]. B xynbType BUITHS
BOIJIOUHAs1 MIMPOKO TpencrapieHa B SAnonwnn, Kurae, Kopee u na Jlanenem Boctoke — B XabapoBckoM
u [Ipumopckom kpasix Poccun [2—4].

B nouBeHHO-KITMMAaTHYECKHX YCIIOBUSIX PecryOnnku benapych HeT palioHUpOBaHHBIX COPTOB BUIIHU BOH-
JIOYHOM, TONBKO HEKOTOPBIE N3 HUX PEKOMEHYIOTCS JIJIs TPHYCaieOHOTo CaIoBOACTBA. DTO CBSI3aHO, IPEK/IC
BCEro, C OTCYTCTBHEM COPTOB, YCTOMUYMBBIX K MOHHIINO3Y, OONBIIMM MPOIICHTOM THOENH pacTeHHi B MpPO-
MBIIUICHHBIX CajaX B Bo3pacTe 8—12 JieT, HU3KOW TPaHCIOpPTadebHOCThIO SIrofl (BJIa)KHBIN OTPBIB TUIOIOB
Y TIOTEpPSI COKa), OTCYTCTBUEM CaMOIUIOAHBIX COPTOB, OU€Hb PAaHHUM I[BETEHHEM (OTCYTCTBHE ONBUIUTENEH ),
BBINIPEBAHNEM KOPHEBOH IIeiikK B BeCeHHMM nepros. OJHaKo BeIpallMBaHKUE BUIIHN BOMJIOYHON OMpaBIaHO

© byuenkoB U. ., Peiikens U. B., Peimkens O. C. Xo03s1iCTBEHHO LIEHHBIE PU3HAKU MEXKCOPTOBBIX THOpunoB Cerasus tomentosa
Thub. 2016.

© Buchenkov L. E., Ryshkel I. V., Ryshkel O. S. Economically valuable traits of the Microcerasus tomentosa Thunb. intervarietal
hybrids. 2016.
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B CBS3HU C €€ CKOPOIUIOAHOCTBIO, BBICOKOM €KErOJHON ypOXKAaWHOCTBIO, MOPO30yCTOMUNBOCTBIO U YCTOMYH-
BOCTBIO K KOKKOMHKO3Y [1; 5].

B canpr eBponeiickoit wactu Poccuu B 1923 rony e€ BBEN u nepBeiM uctibitan M.B. Muuypun. Briepeeie
Hay4YHO 00OCHOBaHHas U IJIaHOBasl CEJICKIIMOHHAs pa0oTa ¢ BOMIOUHOW BHIIIHEH Oblia Hayata B 30-X romax
XX Beka H.H. TuxonoBsM, a 3ateM B 40—50-x nponomkena . T. KazemunpiM. C 1970-x rofoB 1Mo ceneKinm
BHIIIHU BoiiouHoi paboranu B.I1. I{apenko u H.A. Ilapenko. B Hacrosiee Bpems B Poccuu palioHHpoBaHO
15 coproB, u3 koTOpEIX 13 co3gansl Ha JlaTbHEBOCTOYHOM OMBITHOM CTaHIIMKM BCcepoccuiickoro HayqHO-UCCIIe-
JIOBaTEeNIbCKOT0 MHCTUTYTa pacTeHHeBOACTBa [2—4].

HaxonuieHHBIM B MUPOBOM IPAKTHKE OIBIT 110 CEIEKIIUU BUIIHU BOMJIOYHOW CBUJIETEIBCTBYET O NIEPCIIEK-
TUBHOCTH MEKCOPTOBBIX CKPEIIMBAHHUI B IIEIISIX MOMYyYEHHUS THOPHIHBIX (OPM, COUETAIONIMX BHICOKYIO YPO-
XKaNHOCTB, KPYITHOIUIOAHOCTb, XOPOIIYO0 TPAHCIIOPTa0eIEHOCTb.

Lenp HacTOsIIIEH PaObOThl — aHaaINu3 THOPUIHOTO TOTOMCTBA BUIIIHH BOMJIOUHOW OENOPYCCKOM CEIeKIIMU
1 BBIACIICHUC IEPCIICKTUBHBIX q)OpM 110 XO3STMCTBEHHO IECHHBIM IIPpU3HaKaM.

Marepuanbl H MeTOABI Hccaeq0BaHusl. VccrnenoBaHus 0 MEKCOPTOBOM TUOPUIH3AIIN U aHAIN3Y
MOP(OJIOrHUECKUX U OMOIOTHYSCKUX MTPU3HAKOB IMPOBOIUIIM Ha arpoOHOIOr MMECKON CTaHITUN YIPEKICHHS
obpa3oBaHus «benopycckuii rocyTapcTBEHHBIN MEIarornueckuii yHuBepcuTeT uMeHn Makcuma TaHka»
B 2004—2008 romax. [lomydeHHBI cCEMEHHOM MaTeprall BRICCBATN ¥ aHAJIM3UPOBATIN TaM K€, 9aCTh OJTHO-
JIETHUX CesHIIEeB (THOPUIHbBIC CEMbH Ha OCHOBE MaTepUHCKUX copToB HaTany u FOOueiinas) mepecaskuBaiu
Y aHAJM3UPOBANIM Ha ONBITHOM II0NIe yUpexieHus1 o0pa3oBanus «Ilomecckuif TocynapCTBEHHBI YHHBEPCHUTETY
B 2009—2012 rogax.

OObBEKTHI HCCTEeI0BaHUS — THOPHIHOE ITIOTOMCTBO OT ME&KCOPTOBBIX CKPEIIMBAHUIN 6 COPTOB BUILTHH BOH-
nouHoit (Pannss po3osast, Xabaposuanka, CMyrisiHKa BoctouHasi, FOOueitnas, Po3oBast ypokaitnas, Haramm).

I'uGpunu3zanuto, moieBbIe ONBITH U HAOTIOACHUS HPOBORMIN 10 [IporpaMmMe 1 METOMKE COPTOM3YICHHS
TUTOJIOBBIX, SITOJJHBIX U OPEXOIIIONHBIX KYIBTYp [6]. ¥ THOPHIHBIX (GOPM OLIECHUBAIIHN AUAMETP U Maccy IJI0Aa,
COOTHOIIIEHHE MacChI TUIOJIa K Macce KOCTOUKH, THTIOTPBIBA 110718, cofepkaHue BUTaMuHa C, yCTOMYUBOCTh
K MOHMJIMO3Y, CPOKH BCTYTUICHHS B TUIOJOHOLICHUE.

ATpoTexHHKa BeIpamBanus ooumenputstas. Tlinomans nuranus pacrennid 2,5 x 1,5 m.

VYeToiunBOCTE K MOHUIIMO3Y OIICHUBAIA B YCIIOBHSIX €CTECTBEHHOTO 3apakeHUsI PACTEHU I NTaTOTeHAMH 110
00IIIEMy COCTOSTHHIO pacTeHHuil B 0anmfiax:yl 0amn — KyCThl COBEPIIICHHO 3I0POBhIC; 2 — ClIab0oe MOpaKeHHe
(emmHMYHBIC MO0OErN); 3 — cpenHee nopaxenue (okoio 30% mobderos); 4 — cunbHOE mopaxenue (10 50%
mo0eroB); 5 6amioB — nopaxeHo 50% u Goee MOOEroB, HET MPUPOCTA.

Maccy onpenensiiu B3gemuBadreM 100 mpon3BOIbHO 0TOOPAaHHBIX TUIOIOB.

Coneprxanue acKOpOHHOBOM KU CIIOTHI B TUIOZIAX B (pase MOMHOM CIENOCTH ONPEIEIIsUTY 110 HHIOPEHOTBHOMY
Merony B Momubukaunu H.As Bproxanopoii [7].

Pesyabrarsl Hec/Ie0BaHUsI M UX 00cyxKAeHue. B pesynsrare MeKCOpTOBOW THOPUAM3AIMN BUIIIHHM BOW-
noynoi B30 KoMOMHAIMSIX cCKpelMBanuii onbuieHo 4 064 1BeTKa, momydeHo 2 227 ceMsiH, BbipaiieH 861 cesHeln
(Tabmrma 1), 13 KOTOPBIX MOCIIE BEIOPAKOBKH LIS JalIbHEHIIIEro N3y4eHus ObUI0 0ToOpaHo 287 pacTeHHi.

YcraHOBIIEHO, UTO OoNee BHICOKUMH MTOKa3aTesIMH 3aBSI36IBACMOCTH TIJIOIOB MPH MEPEKPECTHOM OIbLIe-
HUU Xapaktepu3yrorcs copra Haramm, XabapoBuanka u Po3oBast ypokaiiHas, 6onee Hu3kuM — copt KO6u-
nerinas. CpeqHHA TOKa3aTeNb 3aBI3bIBAEMOCTH TUIOIOB B THOPHUIHBIX CEMbSX, IJIe MATEPUHCKHM PacTeHUEM
SIBIIICTCS COpT XabapoBuaHka, cocTtamiseT 59,78%, Bbillle — mpu onblicHHH copTamu Hatamu (64,52%)
n Cmymistaka BoctodHas (65,29%); Cmyrisaka BoctouHas — 50,25%, BhIllle — MpU OMBUICHUH COPTOM
IO06uneiinas (57,60%); KOouneiinas — 46,78%, Bblllie — MpHU ONBUICHUH COpTOM XabaporuaHka (49,21%);
PosoBas ypoxxaiinas — 58,63%, Bblliie — ipu onblicHnn coptoMm FOomteitnast (63,41%); Hatanmu — 61,45%,
BBIIIIe — TMPH ONbUIEHHH copToM Po3oBast ypoxaitnas (68,80%); Pannsis pozoBas — 52,68%, Beilie — mpu
OIbUICHUH copTamu Xabapopyanka (56,35%) u Hatanu (55,12%).

BaxxupIM ToKa3arelieM [EHHOCTH W TOBAaPHOCTU ypOXKasl SBIISIETCS KAauecTBO IUIONIOB — Macca, conep-
)KaHUC BUTAMHWHOB, BKYCOBBIC Ka4uCCTBaA. Macca IJIOA0B ABJIACTCA COPTOBBIM IIPHU3HAKOM, OOHAKO MOXKCT
HECKOIIbKO BAPHHPOBATH B 3aBUCHMOCTH OT METECOPOIIOTUECKUX YCIIOBHH, arpOTEXHUKH BhIPAIIBAHUS, pa3Me-
IIICHUS PaCTEHHMI, 00ECIICUCHHOCTH MX BJIAroM, I1oaopoaus mouBbl. OJHAa U3 OCHOBHBIX 3a/1a4 IIPH CEICKIIUU
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Tab6nuuya 1. — MexcopTtoas ruopmnaunsaums Cerasus tomentosa Thunb., 2004—2012 roabl

T able 1. — Intervarietal hybridization of Cerasus fomentosa Thunb., 2004—2012
Yyér CobpaHo BobipalueHo
OnbINEHO 3aBsA3U nrnogos cesiHLeB
Komb6uHauusa ckpelumBaHms LiBETKOB,
. WwT. % WwT. % LT, %

PaHHAs po3oBaa x XabapoByaHka 126 77 61,11 71 56,35 25 19,84
P aHHsa po3oBast x CMyrnsiHka BOCTO4Has 141 80 56,74 73 51,75 27 19,15
P aHHsAa po3oBas x HObunenHas 136 75 59,15 64 47,06 18 13,24
PaHHsa9a po3oBas x PosoBas ypoxalnHas 128 73 57,03 68 53,13 23 17,97
PaHHsa9a po3oBas x Hatanu 127 75 59,06 70 55,12 27 21,26
XabapoByaHka x PaHHAS po3oBasi 132 82 62,12 75 56,82 28 21,21
XabapoByaHka x CMyrnsiHka BOCTOYHas 121 85 70,75 79 65,29 31 25,62
XabaposyaHka x KObunenHas 146 86 58,90 80 54,79 36 | 24,66
XabaposyaHka x Po3oBas ypoxavHas 134 83 61,94 77 57,46 39 | 29,10
XabapoByaHka x Hatanu 124 84 67,74 80 64,52 35 | 28,23
CmyrnsaHka BocTodHas x XabapoByaHka 145 77 53,10 71 48,97 27 18,62
CmyrnsiHka BocTo4Hasa x PaHHsAa po3oBasi 136 81 59,59 74 54,41 28 20,59
CmyrnsaHka BocTodHas x KObunenHas 125 78 62,40 72 57,60 32 | 25,60
CmyrnsaHka BocTouHast x PosoBas ypoxaiHas 142 74 52,11 66 46,48 19 13,38
CmyrnsaHka BocTodHas x Haranu 137 69 50,36 60 43,80 15 10,95
KO6uneHas x CmyrnsiHka BOCTOMHas 144 72 50,00 67 46,53 20 13,89
KO6uneiHas x XabapoB4yaHka 126 68 53,97 62 49,21 17 13,49
KO6uneiHas x PaHHAS po3oBas 131 67 51,15 61 46,56 14 10,69
KO6uneHas x Po3oBas ypoxainiHas 147 71 48,90 67 45,58 19 12,93
KO6unenHas x Hatanu 150 73 48,67 69 46,00 23 15,33
Po3oBas ypoxarHas x HObuneriHas 123 85 69,11 78 63,41 29 23,58
Po3oBas ypokariHaa x CmyrnsiHka BoCTe4YHas 135 88 65,19 82 60,74 40 29,63
Po3oBas ypoxainHas x XabapoB4yaHka 149 86 57,72 79 53,02 28 18,79
PosoBas ypoxanHada x PaHHAs posoBas 132 84 63,64 76 57,58 30 22,73
PosoBas ypoxanHada x Hatanu 137 87 63,50 80 58,39 36 26,28
HaTtanu x Po3oBasa ypoxanHas 125 92 73,60 86 68,80 41 32,80
HaTtanu x PaHHAs po3oBas 147 94 63,95 88 59,86 43 29,25
Hartanu x XabapoB4yaHka 145 91 62,76 83 57,24 35 24,14
Hatanum x CmyrmasiHka BocTo4Has 133 90 67,68 84 63,16 37 27,82
Hartanu x/KO6unenHas 140 93 66,43 85 60,71 39 | 27,86

BHIITHU BOMJIOYHON — yBEIMYCHHUE IIOJ0B. DTOT IIPU3HAK BaXKEH HE TOJIBKO IIOTOMY, YTO Y/IY4IlIaeT TOBAPHBIN
BH/I, HO M 3HAYUTEIILHO MOBBIIIACT TPOM3BOIUTEILHOCTD TPYIA MPH COOpPE KPYITHOIJIOAHBIX COPTOB.

AnHanu3 ruOpUIHOrO IOTOMCTBA BBISIBUIT CYIIIECTBEHHBIC pA3IN4Hsl B KOMOMHAIMOHHOM CIIOCOOHOCTH HC-
XOIHBIX POAMTEIBCKUX COPTOB IO MPU3HAKY «IHAMETP IUIOAA». BONBIIMHCTBO M3YYEHHBIX COPTOB XOPOIIIO
repenaBajii ero moToMcTBy. [loeBas oleHKa THOPHUIHBIX CESHIICB, TPOBENEHHAS B Pa3HbIC TO/bI, TOKA3alIa,
YTO HauOoJiee BHICOKUI BBIXOJ KPYMHOIUIOAHBIX pacTEHUN HaOII0maeTCs B TeX KOMOMHAIUAX, riae o0a
WJIM OJIH U3 POJUTENCH MMEIH COOTBETCTBYIOIIME BEICOKHE MTOKa3aTenu. Tak, B KOMOMHAIUSAX CKPEIIMBaHUS
Haramu x Cmyrisaka Bocrounas, FO0uneitnas x CMmyrisHka BocrouHast, PozoBas ypokaitHas x CMyIiisiHKa
BOCTOYHAs MOJIS CESHIICB C KPYHNHBIMHU IUiogaMu coctaBuia 72,5—85,7%, a B xomOuHanusx Ha-
Tanu x FOouneiinas, Hatanu x Po3oBast ypokaitinas — npepsimaia 90%.

[Ipu aHanm3e cpeaHUX Pa3MePoOB IUIOJAO0B OTMEUCHO, YTO B THOPHUIHON CeMbe, Ille MAaTCPUHCKUM COPTOM
sBisiercst PaHHss po3oBas, tuamerp coctariser 1,64 + 0,15 cm; Xabaposuanka — 1,47 = 0,12 cm; CMmymisiHKa
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BocrouHas — 1,69 £0,16 cm; FOGunetinas — 1,77 + 0,18 cm; Po3oBas ypoxaiinas — 1,73 £0,17 cm; Hatamm —
1,82 £ 0,19 cMm (tabmuna 2). MakcuManbHBIH AHaMETp MII0A0B 3aUKCHPOBAH Y PEIUIPOKHBIX THOPHIHBIX
¢dopm Haranu x FO6uneiinas — 1,94 + 0,21 cm.

Ananu3 ruOpUAHOTO MOTOMCTBA MTOKa3aJjl, YTO HAauOOJIbIIIEE YUCIIO PACTCHUH B IIOTOMCTBE OT CKPEIIHMBa-
HUSI COPTOB C Pa3jIMYHON MACCOH II0I0B OOBIYHO 3aHUMAJIO IIPOMEXKYTOYHOE MOJIOKEHHE MEKIY POIUTEIIb-
ckumu popmamu. OIHAKO IIPU 3TOM B OOJIBIIMHCTBE KOMOWHAIIUN UMEIMCH OTJCIbHBIC CeSHIIbI, TPEBOCXOIS-
K€ JIYUIIYIO POTUTEILCKYIO (hOPMY 110 aHAIU3UPYEMOMY IIPU3HAKY.

Or1eHKa Macchl TUIOMIOB Y Psiia POAUTEILCKUX (HOPM BUIIIHM BOWMJIOYHOM, a TAKKE MEKCOPTOBBIX THOPH-
JIOB TI03BOJIMJIA BBISBHUTHh TECHYIO 3aBUCHMOCTH IPOSBIICHUSA 3TOr0 IIpH3HAKa OT OCOOCHHOCTEH IeHOTHIIA.
YCTaHOBIIEHO, YTO MCTOYHHUKOM IIOBBIIIEHHON Macchl sArof ciaykar copra Hatamu u HOOunerinas. Bo Bcex
THOPUIHBIX KOMOMHAIIUSAX C Y9aCTHEM 3TUX COPTOB MOIYYEHBI TPAHCTPECCHBHBIE CESTHIBI(OT 6,5 10 12,8%)
¢ Maccoif TonoB 3,9—4,6 T, IpU4EM KX BBIXOJI HE 3aBHCEN OT TOT0, B KauecTBe Kakol POpMbI (MaTEpHHCKOI
WJIH OTI[OBCKOM ) HCITOJIb30BAJIUCH TAHHBIC COPTA.

YCTaHOBIIEHO, YTO CPEIHS Macca IJIoAa B THOPHIHOM CeMbe, TJIe MAaTEPUHCKUM COPTOM sBiIsieTcs PaH-
Hsis1 po3oBasi, coctapmia 2,25 + 0,17 r; Xabaporuanka — 2,05 = 0,14 r; CmymisHka BoctouHas — 2,55+ 0,19
IO6unetinas — 3,55 + 0,21 r; Po3oBas ypoxaiinas — 3,05 £ 0,20 r; Haranu —4,00+£0,23 1.

LlenHOCTH COPTOB BUILIHK BOMJIOUHOW ONPENENSIETCS HE TOIBKO MaccOu sIT0; HO U COOTHOIIEHUEM MacChl
CheIOOHOM YacTH K Macce KocTodkr. OT ATOro mokaszarelisi BO MHOTOM{3aBHEHT BEJIMUMHA OTXO/OB. B coorBeT-
CTBUH C TEXHOJIOTHUECKUMH TPEOOBaHUSIMHU KOCTOYKA JO/DKHA OBITH MEITKOM M COCTaBIATH HE Oonee 7% [8].

Cpennsisi Macca KOCTOYKH B THOPHIHOM ceMbe, TI¢ MAaTCPUHCKIM pACTEHUEM SBIIsseTcsS PaHHssa po3oBas,
cocraBmia 0,18 + 0,03 r; Xabaposuanka — 0,17 + 0,02 r; Cmyrisuka Boctounas — 0,19 = 0,04 r; FOOuneii-
Has — 0,21 + 0,05 r; Po3oBas ypoxaitnas — 0,20 + 0,04 r; Haramu — 0,2 1 & 0,05 . AHanu3 ruOpuassix Gopm
10 3TOMY MPHU3HAKY CBUACTEIILCTBYET, YTO 0OO0JIce MEIKME(CEMEHA XapaKTEePHBI JJIs PEIMIPOKHBIX THOPUIOB
Haramu x KO6uneiinas (5,76%) n Haranu x Po3zoast ypoxxaiiHas (6,28%), 6onee kpynHble ceMeHa — Xaba-
poBuaHka x Panusis posoBas (8,17%) u XabapoBuyakka X CmyrisHka BoctodHas (7,86%). MuHuMaibHas
Macca KOCTOYKH 3a)MKCHPOBaHA Y PELUIIPOKHEIX tuOpuioB Haranu x KOOuielinas. B ruOpuaHbix ceMbsix
Haramu x FO6uneiinas, Hatanmu x Po3oBas ypo:kaiiHast JoJIsl CESTHIICB TPAHCTPECCUBHBIX IO IAHHOMY ITOKa-
3aTento, coctaBuia 9,5 u 18,7% COOTBETCTBEHHO.

LleHHOCTH COpTa TaKXKe ONPEASIIICTCS TPAHCTIOPTA0SILHOCTRIO STO M CIIOCOOHOCTHIO UX K HAKOILJICHUIO
OMOJIOTMYECKU aKTUBHBIX BEIIECTB, U3 KOTOPBIX HauOOJIbIlIee 3HAYCHHUE TS 37I0POBbS YEIOBEKa MMEET BUTA-
muH C. AHanu3 conepkanus ButamuHa C B Iepro OHONOrHYECKOM CIIENOCTH TUIO0B MOKa3al, 4To B THO-
PHUIHBIX CeMbsX OH M3MeHsieTcst or 18,7 10 32,5 mr/ 100 1. B rutogax ruOpuIoB, riie MaTepUHCKUM PacTeHHEM
sBrsiercs: PanHsis po3oBasi, cperiHee copepxanne Butamuaa C cocrasisier 19,9 + 1,7 mr / 100 1; Xabapos-
yanka — 18,7 £ 1,5; CmyrisiHka Boctounast — 25,4 + 1,9; KOOunetinas — 32,5 + 2,4; Po3oBast yporkaliHas —
23,5 £ 1,8; Hatamu = 30,6 £2,1. Taxxe ycTaHOBJIEHO, 4TO npu3Hak C-BUTAMHHHOCTH IIJIOJIOB 3aBUCHUT OT
METEOPOJIOrHUYESCKHUX, YCIAOBHM Tofia: B JOKIUTMBBIC M XOJIOIHBIC BEreTallMOHHbIC TEPHOABI B ArONax BCEX
COPTOB KOJIMYECTBO aCKOPOMHOBOW KUCIIOThI CHHIYKACTCSI.

CeneKIIMOHHAs |O1IEHKa MEXKCOPTOBBIX TMOPHJIOB BHIIHU BOMJIOYHON CBHUAETEILCTBYET O BO3MOKHOCTH
MOJTy4SHUS/POPM C BBICOKMM cojepkaHueM BuTamuHa C 3a CUET BBILICIUICHHUS B THOPUIHOM IIOTOMCTBE

Tabnwuuya 2. — KayectBo nnogos rmbpuaHbix cemen Cerasus tomentosa Thunb., 2008—2012 rogbl

T able 2 — Quality of fruits of Cerasus tomentosa Thunb. hybrid families, 2008—2012

MbpugHasa cembsa OunameTp Macca Twn oTpbiBa Conepxatue

(mMarepuHckun copT) nnoaa, cm nnoaa, r KocTouKkM, T (%) nnoga BMJ??":'SSFC’
PaHHsAa po3oBas 1,64+£0,15 2,25 £ 0,17 0,18 + 0,03(8,00) B naxHbIn 19917
XabapoBuaHka 1,47 £0,12 2,05 +0,14 0,17 £ 0,02(8,29) B naxHbIn 18,7+1,5
CmyrnsiHka BoCcTouYHas 1,69+0,16 2,55 +0,19 0,19 + 0,04(7,45) Monycyxon 254+19
K06 vneHas 1,77 £0,18 3,55+ 0,21 0,21 £ 0,05(5,92) Monycyxown 32,5+24
PosoBas ypoxanHas 1,73+0,17 3,05 +0,20 0,20 + 0,04(6,56) B naxHbIn 23,5+1,8
Hatanu 1,82+0,19 4,00 + 0,22 0,21 + 0,05(5,25) Monycyxon 30,6 £ 2,1
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TpaHCTPECCUBHBIX TeHOTUTIOB. Hanbomnee 3pQekTHBHBIM JJOHOPOM 3THUX MPHU3HAKOB OKazaiuch copra KOou-
nerinas 1 Hatamu. Bmecte ¢ TeM onpezienenne cTeneHn TOMUHIUPOBAHUS BBISIBUIIO YKIIOHEHHE HACIICIOBAHUS
C-BUTAaMHHHOCTH B CTOPOHY XY/IIETO POIUTENSI M Ja)Ke NETPECCUI0 B OOIBIIMHCTBE M3y4aeMbIX CEeMEH.
Jlums B cembe Haranu x FOOuneitnast oOHapyXuiu rerepo3ucHbIi 3P dekT.

Kak 06b1110 1MMOKa3aHo BhIIIE, pacpOCTPaHeHHE KYJIBTYpPhl BUITHH BOUJIOUYHON B TPOMBIIIUICHHBIX MACIIITA-
0ax caepKUBaeTcsl HU3KOH TpaHCIOpTabeTbHOCTHIO TUIOZOB, UX BIIaXKHBIM OTPBIBOM M TIoTepeit coka. Cozna-
Hue (GOpM BUIIHHU BOMIIOYHOW C CyXHUM OTPBIBOM ILIOZOB UMEET OONbINOE 3HAYCHUE JIJIsl BBEICHHS JaHHON
KYJIBTYpBI B IPOMBIIIIEHHOE ITPOU3BOJICTRO.

O1eHka COPTOB U MONYYEHHBIX THOPUAHBIX (POPM BBISIBHIIA CYNIECTBEHHBIC PA3INYHs MKy HUMH I10
MPHU3HAKY OTpbIBa 1uioaa. Kak syummme Beienummchk copra CMmyriisinka BoctouHast, KOOuneiinas, Haranm.

[Ipu ckpemuBaHUK COPTOB C BIAYKHBIM OTPBHIBOM ILIOJIOB IIOTOMCTBO B OCHOBHOM XapaKTEpPH30BajIoCh
HU3KHUM I10Ka3aTeyieM M3y4aeMoro Mpr3HaKa, a y 3HAYUTEIbHOW YacTH CesHIIeB HaOMofanach OTpHIlaTeb-
Hasl TpaHcrpeccHs. B KoMOMHAIUAX ¢ ydacTHeM JYYIIHMX 1O JaHHOMY NMpPU3HAKy pOAMTENeld ObUIA BbIjie-
JIEHBI TPAHCTPECCUBHBIE CESHIIBI, TPEBOCXOMAIINE ponuTeneil. Tak, pacTeHHI ¢ CYXUM OTPBIBOM B CEMBbSIX
Hartanu x HOOunetinas, Haramu x CmyriisHka BoctouHas oOHapyxkuiu 40,7 u 56,5% COOTBETCTBEHHO.

OnHUM U3 OCHOBHBIX OMOJIOTMYECKHX CBOMCTB COpTa SIBJISIETCS YCTOMYMBOCTH K _Oone3HsM. Co3naHue
(hopM BUIIIHU BOMJIOYHOMN, YCTOWYMBEIX K MOHUJIMO3Y, OTHOCHTCSI K HanQolee CIIOKHBIM [TpodieMaM B cellek-
LMK TaHHOU KyabsTyphbl. IIpoBenéHHAs OLIEHKa COPTOB MO YCTOMYMBOCTH K MOHMIIAO3Y BBISIBIIJIA CYLIECTBEH-
Hble pa3nnuus. Tak, copra Hatanu, KOOuneiinas, CMyrisHKka BOCTOYHAS XapaKTEePU3YIOTCS JIYUIIUMH ITOKa-
3aTeNsIMM I10 3TOMY MPHU3HaKYy (2 Oasa).

Ananu3 THOPUHOTO MOTOMCTBA MOMYYEHHBIX (POPM ITO3BOJIMI BBISIBUTH OTICIBHBIC CESHIIBI, Y KOTOPBIX
YCTOWYHMBOCTh K MOHIJIHO3Y TIPEBBIIAET YPOBEHB JYUIIEro MO JAaHHOMY MPHU3HAKY POAUTENS U COCTABIISET
1 Gamn. Takue cestHIIBI BBINICTLIAIOTCS, KaK MPaBUIIO, (B CEMBbSIX, MPEACTABICHHBIX JIByMS POAUTEINb-
CKUMH (OpMaMH C BBICOKOH YCTOHYMBOCTBIO K MOHWIMO3Y, — Hatamm x FOOwieitnas, Harammx Cmyr-
JISTHKa BOCTOUHAas. B 1ienom, ruOpumHbie CeMbH CYIISCTBEHHO OTIMYAIOTCS 110 YCTOMYMBOCTH K MOHUJIHO3Y.
AOCOIOTHO YCTOWYHMBBIX CEeMEH He BBIsIBICHO. K FPYIITe 0THOCUTENEHO YCTOMYMBBIX K MOHIITO3Y (TTOpaske-
HUe — 2 0aiia) OTHECEHBI THOPUIHBIC CEMbU, B KOTOPBIX MATEPUHCKUM PACTEHHEM SBISUTHCH copTa CMyT-
nsiHKa BocrouHast, FOOwmneitnas, Haranu; cpenaeyctoitunBeix (3 6amna) — Po3oBast ypokaliHas; HEyCTOWYH-
BbIX (4 Oaia) — Panuss po3oBasi, Xabapopuanka (Tabnuia 3).

Ouenka rudpraHOTO (HOH/IA TT0 TIPH3HAKY CKOPOIIOMHOCTH TTIO3BOJIFIIA OITPEIEIUTh, YTO Hanboriee paHHee BCTYII-
JICHHE B TUIOIOHOIICHUE XapaKTepHO, U\ TMOPUIHBIX CEMEH, TJie MaTepPUHCKUM PAacTCHHEM SIBISIOTCS COpPTa
Haranu u FO6uneitnas. OcobeHfo paHHEE BCTYIUICHHE B TUIOJIOHOIICHHUE OTMEYEHO B PELIUTTPOKHBIX KOMOMHA-
nusax Hatanu x KOouneitnas;,riae oonee 50% cesHIIeB BCTYNAIOT B IUIOMOHOIICHUE Ha TPETHH IO/l BEreTaryH.

3akuouenne. [Tyrém MeKCOPTOBOH THOPUIM3AIIMY BUITHHA BOHJIOYHOM OB CO3/1aH THOPUIHBIN (OH/T 13
6 cemeii ¢ o0mMM KoEuecTBoM 287 pacrennid. HanGornee BrICOKME TOKA3aTENH IO MPU3HAKAM KPYITHOILION-
HOCTH, MEJIKOCEMSTHHOCTH, CyXOMY OTPBIBY SITOJ M coliep>kaHnio BuTaMuHa C XapakTepHbI ISl THOPUIHBIX

Tabnuua 3. —YCTONIMBOCTb K MOHUIMO3Y N CKOPOMNIIOQHOCTb FMOPUAHBIX
cemelt Cerasus tomentosa Thunb., 2008—2012 rogbl

T a ble 3.— Stability to Monilia cinerea and early maturing of fruits
of Cerasus tomentosa Thunb. hybrid families, 2008—2012

YcTonumBeocTb
b pngHas cembsa BetynneHwve
(mMaTepuHckuin copT) K MOHWN 103y, B NSOAOHOLLEHMWE, rog
6annbl ’
PaHHAa posoBad 4 YeTBEpThIN
XabapoB4aHka 4 MaTbIn
CmymsaHka BocTovHas 2 YeTBEpThIN
KO 6unenHasa 2 Tpetnii
PosoBas ypoxanHas 3 YeTBEPTLIN
Hatanu 2 Tpetun
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CeMei, Tyie MaTepUHCKUMH copTamu siisitoTcest Haranu, Cmyrisiaka BoctouHast, FOOuneiinas. Onenka cre-
MIEHH TIOpa)KeHUsI THOPUTHOTO (DOH/A BUIIIHU BOMIOYHON MOHUJIMO30M CBUCTEIBCTBYET O IPUTOTHOCTH UC-
MI0JIb30BaHMS B KAUECTBE MCXOAHOIO MaTepHaia B CelIEKIMH Ha yCTOWIMBOCTh K BO3OYAUTEINIO 3TOH O0ne3HN
ruOpUIHBIX (HOpM U3 ceMeld, B KOTOPBIX MATEPHHCKUMH copTamu siBisutuch Haranu, KOounelinas, CMyrisHka
BOCTOYHAsl. YCTAQHOBIIEHO, YTO OoJiee paHHEe BCTYIUIEHHE B IUIOJOHONICHUE XapaKTepHO AJISI TMOPHIHBIX
ceMeil ¢ MaTepuHCKUME coptamu Hatanm u FOOueitnas.

3a mepuoj uccieIoBaHni cpey THOPUIHOTO TIOTOMCTBA KOHTPOJIHPYEMBIX CKPEIIMBAHUN BBIACIEH DS
ANMUTHBIX cessHieB — Haranm x FOounelinas, Hatanu x Cmynisinka Boctounast, Haranmu x PozoBas yporkaii-
Hasl, COBMEIIAIOIINX BHICOKHE MTOKA3aTENH MacChl IIOOB C APYTUMH XO3SHCTBEHHO IIEHHBIMH NTPHU3HAKaMHU.
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ECONOMICALLY VALUABLE TRAITS OF THE MICROCERASUS TOMENTOSA
THUNB. INTERVARIETAL HYBRIDS

A hybrid fund consisting of 6 families and 287 plants due to the way of interhigh-quality hybridization of Microcerasus tomentosa
has been created.

Hybrid families (where maternal are Smuglyanka vostochnaya, Yubileynaya, Natali varieties) have high features of macrocarpa,
small fruit size, dry berry separation, vitamin C.

Hybrid forms from families in which maternal are Smuglyanka vostochnaya, Yubileynaya, Natali varieties are used as initial
material in the selection of Monilia cinerea stability.

Early fructification is typical of hybrid families varieties.
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T. B. CaunBko
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OLEHKA PA3JIMYHBIX COPTOB BAZUJIMKA IO OCHOBHBIM
XO3AUCTBEHHO IOJIE3HBIM IPU3HAKAM

JIyis1 pacImpeHuns MPOU3BOACTBA Pa3HOOOPA3HBIX 3EICHHBIX U MPSHO-aPOMATHICCKUX KYIBTYP, B TOM MUCIC U OA3MIIHKA, HYKHBI
copTa, Haubojee MOJHO YIOBIECTBOPSIOLINE 3allPOChl MPOU3BOACTRA.

[Ipu npoBeACHUY MCCIECAOBAHUHN C PA3IMUHBIMU copTaMu Oazuiuka (Ocimum L.) BbIsiBIIeHA OONbIIasL BAPHAOSTHHOCTH OCHOBHBIX
XO3SMCTBEHHO LIEHHBIX MMPU3HAKOB, YTO AAET BO3MOXHOCTH OTOOpA BBICOKOIIPOAYKTHBHBIX (JOPM JJIst MX NANbHEHIICH CeleKIMOHHON
OLICHKH.

B ucciienoBaHmsAX ¢ KOJUICKIIHEH pa3IHuHBIX COPTOB Oasmitika (6a3minK o0bIKHOBEeHHBIN (Q¢imum basilicum L.), 6a3uarK TOHKO-
uBeTHbIH (Ocimum tenuiflorum L.)) u3ydeHbl UX OCHOBHBIC TIOKA3aTeIH MPOJYKTUBHOCTH ISl BBUACICHMS HanOoJIee MepCIeKTHBHBIX
BUIOB U (OpM C IIeTbI0 CO3MAHUS HOBBIX COPTOB 0a3MIIMKA, IPUTOJHBIX K BO3JACTbIBaHHIO, B ycnousx Pecnybnuku bemapych
U COYETAIOMIUX B ce0e HEOOXOIUMbIE XO3SIICTBEHHO TIOJIC3HBIC TPU3HAKHU.

B pesynbrare mccnenoBaHuil co3aaHbl HOBBIE copra Oasuimka BononapygHactena, Marus u McTOYHHMK, KOTOPBIE BKIFOYCHBI
B TocynapcTBeHHBIH peecTp copToB PecmyOnuku benapych W peKOMEHIOBAHBI [k IPHYCaneOHOr0 BO3ICTbIBAHMS.

KuroueBble cjioBa: 0a3miiuK, COpTa, YPOXKAMHOCTh, KAUECTBO, XO3SIMCTBCHHO MQJIE3HBIC MTPU3HAKH.

Tabu. 2. bubmuorp.: 10 Ha3B.

T. V. Sachivko
Belarusian State Agricultural Academy, Ministry of Agticulture and Food of the Republic of Belarus, 5, Michurina st.,
213407 Gorki, Belarus, +375 (33) 693 50 25, sachyuka@rambler.ru

ECONOMICALLY VALUABLE CHARACTERISTICS ESTIMATE
OF DIFFERENT VARIETIES OF BASIL

To increase the production of various'greentand aromatic crops, including basil, varieties most fully satisfying production requests
are needed.

Studies aimed at different varieties of basil revealed great variability of the main agronomically valuable traits of Ocimum L., which
enables the selection of highly productive forms for further selection evaluation.

Research of a collection of different varieties of basil (Ocimum basilicum L., Ocimum tenuiflorum L.) enabled to study indicators
of productivity for the selection of'the most promising species and forms in order to create new varieties of basil, suitable for cultivation
in the Republic of Belarus and combining the necessary economically valuable characteristics.

The conducted research resulted in the creation of the new varieties of basil: Volodar, Nastena, Magiya and Istochnik, which were
included in the State register of varieties of the Republic of Belarus and recommended for cultivation in kitchen gardens.

Key words: basil, varieties, productivity, quality, economically valuable characteristics.

Table 2. Ref.: 10 titles.

BBenenme. Pacmmpeniie cyliecTByIOIIETO aCCOPTUMEHTa KYIBTYPHBIX PACTCHHH HEOOXOIMMO MPOBO-
JIATH 32 CUET CO3JJAHMS HOBBIX COPTOB, U3yUEHHUsI OMOJIOTHH ¥ CIIOCOOO0B BO3/ICITBIBAHIS MAJIOPACIIPOCTPaHEH-
HBIX KyJIBTYp, 00€CIICYCHHEM B HEOOXOIMMBIX KOJMUYECTBAX IMOCEBHBIM M IMOCAJOYHBIM MaTepraioM [ 1—3].

MHorue HOBBIE U MaJIOPacIpOCTPaHEHHBIE KyJAbTYpbl OTIMYAIOTCSI BBICOKOW YPO)KalHOCTBIO, pAHHECTIE-
JIOCTHIO, TIOBBIIICHHBIM COJIEPYKaHHEM BUTAMUHOB, aMHHOKHCIIOT, MUHEPAIbHBIX COJIEH M CIIOCOOCTBYIOT IO-
CTYIUIEHHIO TPOAYKIIMH BO BHECE30HHBIH Teproz [4].

© Cauusko T. B. OneHka pa3anyHbIX COPTOB OA3MIIMKA [0 OCHOBHBIM XO3sHCTBEHHO MOJIC3HBIM Tpu3HaKam. 2016.
© Sachivko T. V. Economically valuable characteristics estimate of different varieties of basil. 2016.
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Bazunuk (Ocimum L.) OTHOCHUTCS K MaJlopacpocTpaHEHHBIM Ky/bTypaM B Pecriyomnuke benapych, onHako
OH JIOCTATOYHO INHPOKO MPUMEHSETCS B MHUIICBOM MPOMBIIIICHHOCTH (MscorepepadaThIBaOIICH, JTUKEPO-
BOJIOYHOM, KOHCEPBHOM, B KQUECTBE CICIUN U T. [1.), TPAIUIMOHHON W HAPOTHON METUIIMHE, (hapMalleBTHKE,
nappoMepuu U ICKOpaTUBHOM cajoBojacTie [1—3; 5—7].

B kyibType BO3aenbIBaCTCS HECKOJIBKO BHIOB Oasuinnka (Ocimum L.), cpeau KOTOpbIX HAaMOOJbIIIee pac-
MPOCTPaHEHHE TOTYYrI Oa3HIUK 00bIKHOBeHHBIN (Ocimum basilicum L.). B Pecniyonuke Benapych B HacTo-
siiiee BpeMs palioHUpoBaHO 15 copToB 0a3mirka o0bikHOBeHHOTO (Ocimum basilicum L.) u 1 copT 6a3unuka
ToHkouBerHoro (Ocimum tenuiflorum L.) [7—S8].

Lens nccnenoBaHus — IMPOBECTH OIEHKY OCHOBHBIX X035 CTBEHHO IOJIC3HBIX MPU3HAKOB PA3JIMYHBIX COP-
TOB 6a3I/IHI/IKa JJIIL UX ZIaHBHeﬁIHeFO HCII0JIB30BaHM B CEIICKIITMOHHOM ITPOLECCE, ITPOMBIIIIJICHHOM U ITprUycCa-
NcOHOM OBOILIEBOJICTBE.

Metononorusi, MeToAbl U OpPraHu3aNus ucciaenoBaHus. VccnenoBanus mo M3ydeHUIO XO3SHCTBEHHO
MOJIE3HBIX MPU3HAKOB Pa3IMYHBIX copToB Oaszmnmka (Ocimum L.) IpOBOAMIN HA OOBITHOM I0Je Kadeapsl
TUTOI0OBOIIEBOJICTBA yUpexIeHHs oOpa3oBanus «benopycckas rocynapcTBeHHAs CEITLCKOX03IHCTBEHHAS aKa-
JIeMUs» Ha AEPHOBO-TIOA30IMCTON CPENHECYTNIMHUCTOM mouBe Ha npoTsikeHnu2010-—2015 romos.

[TouBa OMBITHOrO yJacTKa MMeNa CIEAYIOIME arpoOXuMuIeckue nokasatenn: pHy , — 6,5—06,8, conep-
xanue PO, (0,2 M HCI) — 390—410 mr / kr, K,0 (0,2 M HCI) —370—390.mr / xr noussl, rymyca (0,4 n
K.Cr,0,) — 2,9—3,1% (unekc arpoxumudeckoit okynsrypenrocta 1,0). Ilousa naxornoro ropusonTa xapaxre-
pr30BaIaCh HEUTPAJTIBbHOU PEAKIIUEN ITOUBECHHON CPE/bI, ITIOBBINICHHBIM U BBICOKUM COACPKaHUEM I'yMyCa, BbICO-
KUM coJIeprKaHHeM TIO/IBIKHBIX COSTMHEHUH (ocdopa 1 Kajus U110 CBOUM arpOXUMHUYECKIM MTOKa3aTeNsiM Oblia
BechMa OaronpusTHa I BO3NCIbIBAHHS OONBITMHCTBA OBOIIHBIX KYJIBTYP, B TOM YHCIIE M Oa3MMKa.

B uccnenopanusx nsydanu 17 coproB 6asunnka o0bikHOBEHHOTO (Ocimum basilicum L.) u 1 copt 6a3u-
nrka ToHKonBerHoro (Ocimum tenuiflorum L.) pa3aWdHOro 3K0OI0r0o-reorpagpuuecKoro MpouCXoKIeHHUS,
B TOM 4HcJe 4 copTa, CO3aHHBIX B YUpexIeHHN ofpa3oBanus «bermopycckas rocynapcTBEHHAs CEIbCKOXO0-
3SIMCTBEHHAS aKaJIeMHus»: 3 copra 0asuinka oOsIKHeBeHHOr0 Bononap, Hactena, Marust u 1 copt 6a3miinka
TOHKOLIBETHOro VMICTOUHHK.

[TosneBbie 1 1Ta0OpaTOPHBIC WCCIICNOBAHMSI IPOBOAMIN COMIACHO CYIICCTBYIOIIMM MeToaukam [1—3].

Pe3yabTarbl ncciienoBanusi U ux oocy:xaenue. Cenexiys Ha ypoKalHHOCTD SBJSIETCS TJIaBHBIM Ha-
MpaBJIeHHUEM, TAaK KaK 3TOT MPU3HAK COPTA 3aBUCUT HE TOIBKO OT TEHOTHUIIA, HO M OT BO3/ICHCTBHUS BHEITHUX
¢dakTopoB. OCHOBHBIMH XO3HCTBCHHO/MTONIE3HBIME MTPH3HAKAMHU Oa3HIIMKA SBISIOTCS YPOXKAHHOCTD JINCTHEB
u 3enénoit maccel. Cremyer, ONMHAKO, OTMETHTb, YTO Uil Oa3wiiNKa, KaK M Ui HEKOTOPBIX JIPYTUX IMPSHO-
apoOMaTHYECKUX KYJBTYD, Hapsly ¢ ypOKalHOCTBIO, ONpeneéHHOe 3HaUeHHE UMEIOT U JIPYTUe ToKa3aTelu:
OKpacKa JUCThEB, apOMaTHYHOCTh U T. 1. [1—3; 9].

3a nepro HaOITIOIEHHH OBLIO BRISIBIICHO, YTO YPOBEHD YPOXKAMHOCTH B UCCIICIOBAHUSX OMPEACIISIICS KaK
IMOroAHBIMU YCJIIOBUAMMU BEICTAlIMOHHBIX IIEPUOOAOB, TaK U 6I/IOHOFI/I‘ICCKI/IMI/I OCO6eHHOCT5[MI/I HU3y4aCMbIX
COpTOB 0a3miivka (Tadmump 1—2).

VpoKaiiHOCTb JIUCTBEB Y 3€JICHOMMCTHBIX COPTOB Oasmimka cocraBmia ot 0,52 kr / m* (copt Kapiuk)
1o 1,36 k& / m? (copt Hacrena) nipu cpemueii ypoxaiinocta 1,00 kr / M2,

Y CcOpTOB C aHTOIIaHOBOW OKPAaCKOH JIMCThEB ypoxkaifHOCTh coctaBmia 0,74 (copr MOCKBOpELKHIT CEMKO) —
0,97 kr / M? (copra Marus u ®unocod) npu cpenteit ypoxkaitnocTr uctbeB 0,87 kr / M2,

VYpoxkaitHOCTh 3€1E€HON MacChl y 3eJEHONMCTHBIX COPTOOOPAs3IOB B CPEHEM cocTaBwia 2,65 xr / m?,
y 00pasIoB ¢ aHTOI[MAHOBOW OKPACKO#t TUCTheB — 1,95 Kr/ M? 1 M3MeHsUIach B pezenax ot 1,63 kr/ m? (copt
Kapmnuk) 1o 3,79 xr / m? (copt Hacrena) (3eneHonucTHBIE cCOpTo0Opasitsl) u ot 1,57 kr / M? (copT PyOrHOBEII
oyker) 10 2,43 kr / M? (copt Marwust) (CopTooOpasibl ¢ aHTOITHAHOBON OKPACKOH JIMCTHEB).

OreHka X03HCTBEHHO TMOJIC3HBIX MPU3HAKOB CEMEHHOW MPOIYKTUBHOCTH COPTOB Oa3MIIMKA Pa3IHYHBIX
r'pynil CKOPOCIIEIO0CTH, B TOM YUCIIC U IMO3JHCCIICIIBIX, HaéT BO3MOXHOCTbH BBIACIIUTH HaH60nee TIIEPCIICKTHUB-
HbIC U BECTH YCTOHYMBOE CEMEHOBOJICTBO ATOH KYIBTYPHI B YCIIOBHSAX CEBEpPO-BOCTOKa bemapycw.

CpaBHHTENbHAS OIIEHKA COPTOB 0a3MIIMKA MO3BOJIMJIA BBISIBUTH PA3lIU4Ms 110 MAacce CEMSIH C PacTCHHS
u mMacce 1 000 cemsiH. B Hammx ucciaeoBaHMsIX Macca CEMSTH C PACTEHHUS Y 3€JICHOJIMCTHBIX COPTOB 0a3MIMKa
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Tabnwu ua 1. — OCHOBHble X03SMCTBEHHO Ll€HHblEe NMPU3HaKN 3eNTeHOJTINCTHbIX COPTOB 6asunuka

Table 1.— The main economically valuable characteristics of green varieties of basil

copr | Puamocts | VPOUOCTS | accacownn | wasca | Came | 0op
’ cpactenus,r | 1000 cemsH, r P o P
Kr/m Maccsbl, kr / m macen, % macen, kr/ ra
Bacunuck 0,96 2,09 2,86 1,10 0,39 81,5
Bonogap 0,98 3,00 7,14 1,45 0,77 231,0
BO3ANYHbLIN 117 3,01 11,00 1,34 0,74 2227
BO3AMYHBIN 093 214 5,01 1,24 0,34 72,8
apomat
[>xeHoBeE3€E 1,02 2,39 4,49 1,18 0,31 741
3enéHbin 0.99 265 6,33 1,30 0,47 124.,6
Gapxar
McToYHMK 0,74 2,59 6,68 0,56 0,64 165,8
Kapnuk 0,52 1,63 3,21 0,67 0,57 92,9
Koponiesckas 1,02 274 3,67 0,99 0,28 76,7
KPOBb
JIVMOHHBIN
apomat 1,17 2,94 2,48 1,23 0,51 149,9
Mapku3s 0,95 2,23 2,30 0,60 0,47 104,8
HacTteHa 1,36 3,79 12,11 1,65 0,83 314,6
Cnankui 1,23 3,23 6,23 1,13 0,34 109,8
NMPUHL,
Xmin 0,52 1,63 2,30 0,56 0,28 72,8
Xmax 1,36 3,79 12,14 1,65 0,83 314,6
(%} 1,00 2,65 5,65 1,11 0,51 140,1
HCPgs 0,04 0,12 0,27 0,05 0,02 —
Tabnuua 2. — OCHOBHblE XO3SIUGTBEHHO LIEHHbIE NPU3HAK/A aHTOLMAHOBbIX COPTOB Gasunuka
Table 2. — The main economically valuable characteristics of anthocyan varieties of basil
c YpoxanHocTs Ypoma_l_/lHoE:Tb Macca cemsi Macca CopepxaHue Cbop
opT nMCTbes, 3enéHon c pacTenms, r | 1000 cemsiH, r 3UPHBIX 3OUPHDBIX
Kr M mMaccsbl, Kr/ m macen, % macen, kr/ ra

Brek lWTopm 0,87 1,93 3,69 1,17 0,29 56,0
Marus 0,97 2,43 5,34 1,26 0,57 138,5
MockBopeLkui
CeMKOo 0,74 1,60 3,67 0,84 0,40 64,0
PybuHoBbIi
oykeT 0,79 1,57 4,01 1,03 0,36 56,5
dunocod 0,97 2,20 2,71 1,23 0,39 85,8
Xmin 0,74 1,57 2,71 0,84 0,29 56,0
Xmax 0,97 2,43 5,34 1,26 0,57 138,5
(%} 0,87 1,95 3,88 1,11 0,40 80,16
HCPys 0,04 0,10 0,18 0,05 0,02 —

cocraBmia 2,3—12,11 1 (cpemasist Macca — 5,65 T); Y COPTOB C aHTOITMAHOBOM OKPACKOM JIMCTOBOM TUTACTHHKH —
2,71—5,34 r (cpenusst macca — 3,88 1) mpu macce 1 000 cemsin 0,56—1,65 n 0,84—1,26 T COOTBETCTBEHHO.
Jnst nanpHeimen celeKiMoHHON paboThl Hanbolee TePCIeKTHBHBIMH SIBIISIFOTCSL COpPTA:
— [0 yPOXKAHOCTH JINCThEB — 3eNeHONUCTHBIN copT Hacrena (1,36 kr / M?); copTa ¢ aHTOIMAaHOBOMN
OKpAaCKoii THCTOBOM miactuHku Punocod u Marus (0,97 kr/ m?);
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— [0 ypOXKaiHOCTH 3eNEHON MacChl — 3elleHOMUCTHBINA copT Hactena (3,79 kr / M?); COpT ¢ aHTOLMAHO-
BOU OKpacKo# JINCTOBOM rutacTuHKU Marus (2,43 xr/ m?);

— 10 Macce CEMSH C pacTEeHHS: COpTa C aHTOILIMAHOBOM OKPACKO# JINCTOBOM TuTacTUHKN — Marus (5,34 r);
copra c 3e1EHoi okpackoi TucToBoi iactunku — Hacrena (12,11 r) u I'Bo3auunsrtii (11,00 1);

—momacce 1 000 cemsH: copTa c aHTOLIMAHOBOM OKpPACKOil THcToBOM mmacTuHky — Marwus (1,26 ) u brex
topm (1,17 1); copra c 3enéHoit okpackoil tucToBoi miactuaku — Hactena (1,65 1) u Bononap (1,45 r).

Cpenyu kauecTBEHHBIX TIOKazaTeneii Oazninka Hanboree 3HAYMMBIM SIBIISIETCSL coliep kaHue U coop adup-
Heix mMacen [10]. Coneprkanne 3(UPHBIX Macel SBISETCS OCHOBHBIM CEJICKIIMOHHBIM MIPU3HAKOM IIPH CO3/a-
HUU COPTOB Oa3ujIMKa, KOTOPBIC MpEIHA3HAYEHBI JUI MEAULIMHCKON, (hapMaleBTHUYCCKON M OMINEBON IPO-
MBIIICHHOCTH. Hampumep, BEICOKOE cojiep:kaHue dBIeHOIa, JTAHOI00Ia, TMMOHEHA U METHUIIXaBHKOJIA TIpe-
JOTBpAIIaeT POCT HEKOTOPBIX BPETHBIX JUIS OpraHu3ma OakTepHil (30JI0THCThIA cTa(UTOKKOK, KHIICHHAS
manouka) [1; 2; 10].

HOJ'Iy‘IeHHbIe B HCCJIICAOBAHUAX AAaHHBIC IMTOKA3bIBAKOT, YTO HaI/I6OJ'H)IHee KOJINYECTBO 3(1)I/IpHBIX Macell
COZICPKUTCSL B COpPTaxX C 3eIEHON OKPACKOH JIMICTOBOM IIIACTHHKH, T WX coaepxaanue coctaBmwio 0,64—
0,83%. Y copToB C aHTOIIMAHOBOM OKPACKOM JINCTOBOM MJIACTUHKH COlepKaHue IQUPHBIX Macell 0Ka3aJoch
0,29—0,57%.

Hawunyumwuii pe3ynpraT cpequ COpTOB ¢ aHTOIMaHOBOH OKpACKOW JTHETHEB OBLI OTMEYEH Yy copTa
Marus (0,57%), a y 3eneHonuctHbIX coptoB — Hactena (0,83%), Bomogapn(0,77%), ['sozauunsrii (0,74%)
u Uctounuk (0,64%).

COop 3(pupHBIX Macea pa3IuYHBIX COPTOB Oa3MIMKa U3MEHsUICS B mpenenax ot 56,0 mo 314,6 kr / ra
(B cpennem no copram — 110,1 kxr / ra). Haubonpinee koau4ecTBo dGUPHBIX Macel ObLIO OTMEYEHO
y coproB Hacrena — 314,6 kr / ra npu coaepxanuu 3pupubix Macen 0,83%; Bomomap — 231,0 kr / ra
(comepkanme >3pupubix Macen 0,77%), I'Bozauunsiii — 222,7 kr / Ta (conepxkanue >¢pupHbIx Macen 0,74%).

3akirouenne. B pesynbrare uccie0BaHU ¢ COPTaMU Oa3HMIIMKa Pa3IMYHOTO HKOJIOro-reorpaduyueckoro
MIPOUCXMKICHHUS YCTAHOBJICHA BBICOKAs BapHaOelIbHOCTh OCHOBHBIX XO3SICTBEHHO MOJIC3HBIX ITPU3HAKOB, YTO
MTO3BOJISICT BBICTUTH 00pa3iibl Oa3uiInKa, MEePCIIEKTUBHBIC 1S JabHEHIIIEH CelIeKIIMOHHOM paboThl M BO3JIC-
JIBIBAHHS B TIOYBCHHO-KIIMMATHYECKUX YCIOBUAX Pecryonuku benapych B IPOMBIIIJICHHOM U TPUYCaaeOHOM
OBOIIIEBOJICTRE.

VYpokallHOCTb JIMCTHEB Y U3YUCHHBIX COPTOB Oa3minka cocraBuia 0,52—1,36 kr/ M?, ypokaitHOCTBb 3ené-
Ho#t Maccel — 1,57—3,39 xr / M2, Macca ceMstH ¢ ofHoro pacrenust — 2,30—12,11 1, macca 1 000 cemstn —
0,56—1,65 1, conepxanue 3pupHbIx Macen — 0,28—0,83%, coop adupHbix macen — 56,0—314,6 xr / ra.

Jis manpHEHIeH CelIeKMOHHOM paboThl IO KOMIUIEKCY OCHOBHBIX XO3SHCTBEHHO LIEHHBIX MPU3HAKOB,
a TakKe [T BO3/ICNIBIBAHKS B TPOMBIIIUICHHOM H MPHYCaaeOHOM OBOIIECBOCTBE HAanOO0JIee ePCIICKTUBHBIMU
sBIstoTCs copra Hactena, 'Bononap, ['Bo3auunbiii 1 McTodHuk (3eleHOMUCTHBIE copTa); Marus, ®unocod
u bnex lITopm (copta ¢ aHTOIIMaHOBOI OKPACKOM JIMCTHEB).
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ECONOMICALLY VALUABLE CHARACTERISTICS ESTIMATE
OF DIFFERENT VARIETIES OF BASIL

To increase the production of various green and aromatic crops, including basil, varieties best satistying the requests of production
are needed.

Studies\involving different varieties of basil revealed great variability of the main agronomically valuable traits of Ocimum L.,
which enables,the selection of highly productive forms of selection for further evaluation.

Research of a collection of different varieties of basil (Ocimum basilicum L., Ocimum tenuiflorum L.) enabled to study indicators
of productivity for the selection of the most promising species and forms in order to create new varieties of basil, suitable for cultivation
in the Republic of Belarus and combining the necessary economically valuable characteristics.

The conducted research resulted in the creation of the new varieties of basil: Volodar, Nastena, Magiya and Istochnik, which were
included in the State register of varieties of the Republic of Belarus and recommended for cultivation in kitchen gardens.
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MMAMSITKA JIJIsI ABTOPOB

Hayunas xonyenyus scypnana npeononazaem nyoiukayuio cCo8pemerHblx 00Cmudicerull 8 ooacmu obwel Ouono-
2UU U AZPOHOMUL; NPEOCMAGILEHUE Pe3yTIbMamos QyHOAMEHMATbHbIX U NPUKIAOHBIX UCCIEO08AHUTL, 4 MAKICE Pe3ylb-
mamos, NOAYUEeHHbIX 8 NPOU3EOOCNEEHHBIX YCIIOBUAX 0ONACME, BKI0UASL PE3VIbMAMbl HAYUOHATLHBIX U MENCOYHAPOO-
HbIx uccnedosanui. Cmamou acnupanmos, OOKmMoOParmos u couckameet nocieone20 200a 00yueHus: nyoauKyomecs
8He ouepedu npu YCr08UU UX NOJIHO20 COOMEEMCMEUsL MPebO8aAHUAM, NPEOBbAGIIEMbIM K HAYUHbIM NYONUKAYUSIM.

Ily6auxayuss cmameti 8 HcypHaie GeCniamuas Ha OCHOBAHUU 3aKTIOUEHHO20 002080paA O Nepedaye UCKIOUUMENb-
HbIX npas Ha obvexm asmopckozo npaea (URL: http://'www.barsu.by/publishing/vestnik.php ).

Cmamuu nPUHUMAIOMCSL HA PYCCKOM, 6eLOPYCCKOM U AHSTUIICKOM SI3bIKAX NOCPeOCMEOM 3aNOIHEHHOU (opMbl NO
Humeprnemy (URL: http://www.barsu.by/publishing/vestnik.php ).

Tlodpobusie npasuna o asmopos npedcmasiensvt Ha opuyuanviom catime bapl’V no URL: http /{www.barsu.by
/publishing/vestnik.php .
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