Yupexaenue oopa3oBaHus
«bapaHOBUUYCKUI rOCYJapCTBEHHBIA YHUBEPCUTET»

Becmnuk, bapTV

E:xexBapTajbHbIi HAYYHO-NIPAKTHYECKH A )KyPHAJ

Wznmaéres ¢ mapta 2013 1. Brimyck 7, centsops, 2019.  Cepust «buonmornyeckue Hayku (oOrmast
o6uomnorus). CenbCKOX03SICTBEHHBIC
HayKH (arpOHOMUS)»

Yupeoumenw: yupexnenne obpazoBanus «bapaHOBUUCKHUI rOCY1apCTBEHHBI YHUBEPCUTETY.

PEJAKIIMOHHAS KOJIJIET'USI

Inasneti pedaxmop ocypuana Koaypko Bacunmii ViBaHOBHY, TOKTOpP CENTBCKOXO3SHCTBEHHBIX HAYK, Mpodeccop, akaJeMuK
Bbenopycckoif WHXEHEpHOWH aKaIeMHH, aKaaeMHK MexXIyHapoIHOH aKaJeMHUH TEXHHYECKOro . 00pa3oBaHMs, aKaJeMUK
MexayHapomHOH akageMHH HayK MeJarormieckoro oOpa3oBaHMs, aKaIeMHK AKaIeMHH, KOHOMHYECKMX HAyK YKpauHEL,
3acimyxeHHBIH paboTHHK oOpasoBanmsi PecmyOmmkm bBemapyck, pexrop yupexnen#s oOpasoBanus - «bapaHoBuUuCKuit
rocynapcTBeHHblil yauBepcurer» (bapanosuun, Pecrybnuka benapycs).

3amecmumens enagnozo peoaxmopa ucyprana Kmumyk Bragmmup BragumupoBHdY, KaHIHAAT SKOHOMUUYECKHMX HAyK,
JIOLIEHT, TPOPEKTOp MO HAy4yHOW paboTe yupexnaeHus obOpasoBaHui «bapaHOBHUCKHMI TOCYNAPCTBEHHBIH YHHBEPCUTET
(bapanoBuun, Pecrryonuka benapycs).

PEJAKIIMUOHHAS KOJIJIET WSl CEPMUN
I'naBHBII pegakTop cepuu

Poinnesuu Cepreit KOHCTAHTHHOBHY, KaHAUIAT OMONOIMYECKUX\HAyK, JOLICHT, JOLEHT KaeIpbl eCTECTBCHHOHAYYHBIX
JTUCLUIUTIH yupexaeHus oopasoBanus «bapanoBudckuii rocyiapeTBeHHbIN yHIBEepcuTeT» (bapanosuun, Pecry6inka benapycs).

PenakTop TeKCTOB HA AHTJIMICKOM fI3bIKE

KapameroBa Enena I'eHHanpeBHa, KAHIUAAT (GWIONOTHYECKAX HAyK, [OICHT, 3aBEAYIOIIUA Kadenpoil Teopuu
U TpakTHKH TepeBoma Ne 1 yupexxnennst oOpa3zoBammst «MHUHCKHH TOCYJApCTBEHHBIH JIMHIBHCTHYECKHH YHHBEPCHTET»
(MuHck, Pecrryonuka benapyce).

AbapoBa Enena DnyapoBHa (omeenicmeennublil 3a HanpasieHue «AespoHomusny), KaHAUAAT CEIbCKOXO3SMCTBCHHBIX HAYK,
JIOIEHT, TUPEKTOp O0OO0COOIICHHOTO CTPYKTypHOTO MoApa3fiencHust «JIIXOBHUCKMHA TOCYZapCTBEHHBIH arpapHBI KOJIIEIK)
yupexaeHus o0pazoBaHus «bapaHoBHUCKUIA TOCYAapCcTBEHHEIH yHUBepeuTeT» (JIsxoBnun, Pecriybimka benapyce);

3emormsiquyk Anekeer Brnagumuposny (omseemcemeennuiii 3a nanpagienue « Obwasn duono2usy), KaHAUAAT ONOTOTUUECKUX
HayK, JOLEHT, 3aBEAyIONIMH Ka(enpoil ecTeCTBEHHOHAYYHBIX IUCHHUIUIMH YYpexIeHus oOpazoBanus «bapaHoBuuckuit
rocyJapcTBeHHbIH yHUBepeuTe™ (bapanosuun, Pecriyomuka benapycs);

AnexcannpoBuu Oner PomociaBoBuy, IOKTOp OHONOrMYecKHx Hayk, mpodeccop, 3aBeayroumii kadeapoi 300510ruu
ITomopcxoii akagemun B, Ciayncke (Ciynck, [Tonpia);

busziokoBa. TarbsiHa TuMmogeeBHa, KaHAWAAT CENbCKOXO3SIMCTBEHHBIX HAyK, CTapIIMH IpenojaBaTels Kadeaps
€CTECTBCHHOHAYIHBIX IUCIUILIMH YUIpexIeHus: oOpa3oBaHus «bapaHoBHUCKHII rocymapcTBeHHBIN yHHBepcuTeT (bapanoBuwm,
Pecrry6imika benapycs);

Bymryesa Bepa lBaHoBHa, TOKTOpP CENBCKOXO3SHCTBEHHBIX HayK, Ipodeccop, mpodeccop kadenpsl CeNeKINH U TeHETHKH
yupexaenus: obpasosanus «benopycckas rocynapcrBenHas opaeHoB Oxrsiopbckoit Pepomonnu u Tpynosoro Kpacnoro 3namenu
cenbCKoxo3siicTBenHas akaaemus» (I'opku, Pecrrybnuka benapycs);

I'pu6 Cranucnas VBanoBuy, akanemuk HamuonanbHOW akanemun HayK bemapycu, JOKTOp CenbCKOXO3SHCTBEHHBIX HAYK,
npodeccop, IIaBHBIH Hay4YHBIA cOTpyAHUK PecmyOnukanckoro yHutapHoro npeanpustus «Hayuno-npakrtudeckuii nentp Hammo-
HaIbHOH akanemun benapycu Hayk no 3emuenenuio» (JKoguno, Pecrybnuka benapycs);

I'pyuuk Bacwnuit ButanpeBud, OOKTOp OHOJOTHYECKMX HAyK, OOLEHT, 3aBEAyIOMWi Kadenpoil oOmeil 3KOoIoruu
U METOJVKH TIpernofaBanus 6uonorun bemopycckoro rocynapcrseHHoro yausepcureta (MuHck, Pecrybnuka benapycs);

Jbxyc MakcuM AHATONBEBHY, KaHAUIAT OHOJIOTMYECKHX HAayK, NOIEHT, NOIeHT Kadexpel Ooranuku Bemopycckoro
rocynapcTBeHHoro ynusepcurera (MuHck, Peciy6inka benapycs);

EpomoB Amnaronuii VBaHOBMY, MOKTOp OMOJOTMYECKMX HayK, Ipodeccop, akaneMuKk MexIyHapoaHOi axajaeMuu
skosorud, mnpodeccop kadenpsl  IHEprodp(EKTUBHBIX  TEXHOJNOTHMH  YyupexieHHs o0pa3oBaHus  «MexmayHapOIHbII
rOCYJapCTBEHHbIM dKojorndeckuii ynusepcurer mmenu A. JI. CaxapoBa» bemopycckoro rocynapCcTBEHHOIO YHUBEpPCHTETa
(Mumnck, Pecmybnuka bemapycs);



KunbueBckuif  Anexcannp BnagumupoBuu, uieH-koppecnoHieHT HauuonanpHolt akagzemuu Hayk benapycu,
JOKTOp OWOJOTMYeCKMX Hayk, mpodeccop, IJIaBHBIA ydeHBI cekperapb HaruoHanpHOH akanemuu Hayk benapycu
(MuHnck, Pecriy6nuka benapycs);

JlykameBnu Huna IlerpoBHa, JOKTOp CENBbCKOXO3SIMCTBEHHBIX HayK, mpodeccop, 3aBeayrouuii kapeapoid Kopmo-
MPOM3BOACTBA YUpexaeHus oOpa3oBaHus «BureOckas opmeHa “3Hak mouyéra” TOCYOapCTBEHHAs aKageMus BETCPHHAPHOU
MeauuHb (Butebck, Pecybnmka bemapycn);

IMpoxun Anexcangp AJeKCaHAPOBHY, KaHAWAAT OHOJOTMYECKHX HAyK, CTapIIMH HAYYHBIH COTPYIHUK (enepaabHOro
TOCY/IapCTBEHHOTO OIOKETHOTO yupexkaeHus Hayku «MHcTuTyT Ononorun BHyTpeHHuX Box nmenu . J1. ITananuna Poccniickoit
akazemuu Hayk» (1. bopok, Poccuiickas ®@eneparus);

11351 ®enionr, nokTOp, Npodeccop, MHCTUTYT SHTOMOJIOTHH, (DaKyIBTET ECTECTBEHHBIX HayK, YHHBepcuteT nMeHu CyHb
Stcena (I'yanuwxoy, Kuraiickas Haponnas PecmyOnuka);

[lamanaee Bukrtop AHATONBEBHY, IOKTOP CENbCKOXO3SHCTBEHHBIX HAyK, CTApIIMH HAyYHbId COTPYAHHK, mpodeccop
Kaenapbl arpoOHOMHH M SKOJIOTHH ()eepalbHOTO TOCYJapCTBEHHOTO OIOMKETHOTO 00pa30BaTENBHOIO YUPEKICHHS BBICIIETO
npodeccHOHaNBPHOTO 00pasoBaHms «CMOJIEHCKasi TOCyJapCTBEHHAs CENbCKOXO3sIMCTBeHHas akagemus» (CmoneHck, 'Poccnmiickas
Denepars).

logpman Jleonnn VcaakoBud, TOKTOP CEIBCKOXO3SHCTBEHHBIX HAyK, CTApIINi HAy4HBIH cOTpyIHUK Pecmy0imkanckoro
YHUTapHOTO npeanpustusi «MuHCKas oOnacTHas CelbCKOXO3SHCTBEHHAs OINBITHAs CTAaHLMs HannoHanbHOM akaneMuH Hayk
benapycw» (. HatanseBck, Peciybnuka benapycs);

SInuypeBuu Ombra BukTopoBHA, KaHAnAaT OWOJOTMYECKMX HAyK, JOLEHT, 3aBelyromuid Kahempoi h300i0run U
(GbuU3noNIOruK YenoBeKa M JKUBOTHBIX YUpEeXKIeHHsA 00pa3oBaHus «IPOIHEHCKHH IOCYAapCTBEHHBII{YHUBEPCUTET MMEHH SIHKH
Kynaner» (I'poxHo, Pecniyonuka Benapycs).

Aodpec peoaxyuu:

yi. BoiikoBa, 21, 225404 r. bapanoBuyu.
Tenedon: +375 (163) 45 46 28.

E-mail: vestnik@barsu.by .

Toonucnvie undexcor: 00993 — st UHIUBUY ATBHBIX MOAMHCYUKOB; 009932 — st opraHu3anuii.

CBHJIETENBECTBO O PETUCTPALUK CpeAcTB MaccoBod mHpopmarmm, Noe1533 ot 30.07.2012, BeImaHHOe MUHHCTEPCTBOM
napopmarmu PecrryGiukn benmapycs.

B coomsemcmeuu ¢ npuxasom Bvicweli ammecmayuonnoti komuccuu Pecnyoauxu benapycoe om 21 sansapa 2015 2. Ne 16
HayyHo-npakmuueckuti xcypuan «Becmnux bapl'Vh cepua «buonocuueckue nayku (obwas ouonoeus). Cenbckoxo3sicmeeHHbvle
Hayku (acpoHomus)y 6xkmouéH 6 Ilepeuenv HAYuHbIX UzOanul, Pecnybnuxu bBenapycv 014 onyonuxosawus pe3yibmamos
ouCcepmayuOHHbIX UCCIE008AHUL NO OUOTOSUHECKUMHAYKAM (001as 6U0102Us), CeNbCKOXO03AUCBEHHbIM HAYKAM (A2POHOMUSL).

Hayuno-npaxmuueckuii sicypnan «Beecmuux bapl'Vy exniouén ¢ PHHI] (Poccuiickuti umoekc HayuHo20 YumuposaHus),
uyen3uontbvlti 002060p Ne 06-1/2016.

H30amensy: yupexaeHue oopazoBanus, «bapaHoBUUCKUiT TOCYapCTBEHHBII YHUBEPCUTETY.

BrIxoaut Ha pycckom; 6€TOPYCCKOM 1 aHTIIMHCKOM SI3bIKaX.

XKypnan pacnpoctpansercs Ha repputopun Pecy6nuku benapycs.

3asedyroupuit pedaryuonno-uzoamenvcoii epynnou C. A. bepesnrox
Texnudeckuit pedakmop A. YO. CuaopeHko

Komnoromepnas éépcmra C. A. bepesHiok

Koppexmop,C. A. bepe3niok

IIonmucaro B meuath 13.09.2019. @opmar 60 x 84 '/s. Bymara odcernas. [leuars rudposas. apuurtypa Taiimc. Ve meu. . 18,50.
Ya.-u3a. a5, 14,10. Tupax 75 3k3. 3aka3

Ilena cBoGoaHAasI.

Tlonurpaduueckoe ucnonHenue: ['popHeHckoe oOmacTHOE yHUTapHOE nonurpaduyeckoe npennpustie «CIOHUMCKas TUIOTpadus).
CBHIETENbCTBO O TOCYJApCTBEHHON DPETHCTPAIMH H3JaTels, HM3TOTOBUTENS, PAacIpOCTpaHHTeNs HedaTHbIX m3manuid Ne 1/203 or 07.03.2014,
Ne,2 o1 25.02.2014.

Anpec: yn. XmonuHa, 16, 231800 Cnonum, I'poanenckas o0,

© BapI'V, 2019



YcranoBa amgykarpli
«bapanaBilki A3spKayHBI YHIBEPCITIT»

Becnix, bapDY

mTOKBapTaJ'lebI HAaBYKOBa-NIPAKTBIYHbI gacoiic

Brimaera 3 cakaBika 2013 r.  Bemyck 7, Bepacens, 2019. Cepnis «bismarigasisi HaBYKi (aryJibHas
Oisnorist). Cenbckaracmnagapyblst
HaBYKi (arpaHoMmis )»

3acnasanvuik: ycranosa agykansli «bapaHaBilki A3spxKayHbI YHIBEPCITITY.

POJIAKIBITHASI KAJIET TSI

Tanoynur paoaxmap uaconica Kadgypka Bacine IBaHaBiu, MOKTap celbckarachagapubslX HaBYK,Jmpadecap, akaadMik
Benapyckaii imKbpIHepHal akagdMii, akagdMik MiKHapomHail akagdMil TOXHIYHAW amykamsli, akajdMik MiKHapoaHaW akamdMii
HaBYK IleJlarariuHail amykaisli, akaJdMiK AKaJdMii SKaHaMIUHbIX HaBYK YKpaiHbl, 3acitykaHbl paQOTHIK anyKameli PacyOumiki
Benapycs, pakrap ycraHoBHI aaykaisli «bapanasinki q3spxxayHsel yHiBepcita™ (Bapanasiusl, Pacmy6itika benapycs).

Hawmecnix eanoynaca paoaxmapa uaconica Kinimyk Ynansimip YnansimipaBid, Kanapigat 9kaHaMiuHbIX HaBYK, JalldHT,
npapIKTap Ia HaBykoBail pabome ¥craHoBbl anykausl «bapaHaBinki m3spxayHsl yHiBepciTsT», (bapanaBiubl, PacmyOunika
Benapycs).

POJIAKIBITHASI KAJIETTSI CEPBII
I'asoyHbI pa1aKTap cephblii

PeiapmzeBiu  Cspreit KancranninaBiu, KauablgaT OisulariyHbIX \HaByK, JAIPHT, JAIPHT Kadeapbl NpbIpoAa3HayybIX
JBICLBITUTIH YCTaHOBBI aayKaubli «bapanasBiuki a3spxayusl yHiBepeit™» (bapanasiubl, Paciy6nika benapycs).

Papakrap Tkeray Ha aHLailickaii MoBe

KapaneraBa Anena ['eHanspeyna, kauabigar QuianaridHpIx HABYK, JALPHT, 3aramdblk Kadeapbl TIOPbI 1 MPaKTBIKI
nepakiagy Ne 1 ycTaHOBBI amyKarsli « MIHCKI A3SpKayHBI JHLBICTHIYHEI YHIBEpCiTIT» (MiHCK, Pacmy6mika benapycs).

AbapaBa Anena DnyapaayHa (aokasfbl 3a Hanpamax «Aespanomisy), KaHOBIAAT CelbCKaracmagapyblXx HaBYK, AAIHT,
JBIPIKTAp ajacoOieHara CTPYKTypHara mnaipasm3siieHHs <«JIaxaBilki A3gpkayHbl arpapHbl KaJle[pK» YCTaHOBBI aJyKailbli
«bapanasinki a3sp>kayHel yHiBepciTaT» (JIsxaBiust, Pocmy6iika benapycs);

3emariaayk Anskced YinamsiMipaBiu (aoxasmuwl 3a nanpamak «Aeynvnas 6ianozisy), KaHABLIAT OisNAridyHbIX HAaBYK,
JAIPHT, 3araj4blk Kadeapsl NpbIpoJasHaydbIX [bICHBILIIH yCTaHOBHI axykaubli «bapaHaBilKi J3sipkayHbl YHIBEPCITIT»
(bapanasiusl, Pacry6mika Benapycs);

AnexcannpoBiu Aner PamaciaBaBiu, MoKTap OisulariyHbIX HaByK, Hpadecap, 3araguslk kadenpsl 3aamorii ITamopckaif
akammii ¥ Ciyncky (Ciynck, [Tonbiyga);

bistokoBa Tanugna [limadeeyna, kaHapIIaT ceapckaracnaapyublx HaByK, CTapIIbl BBIKIAIUYBIK Kadeapbl MpbIpoazHayubIx
IBICLBITUTIH yCTaHOBBI anyKawpli «bapanasiuki a3spxayusl yHiBepciTa™» (bapanasiusl, Paciy6imnika benapycs);

bymyeBa Bepa IBanayma, mokrap cenbckaracmamapyblXx HaByk, mnpadecap, mpadecap Kadeapbl CElekibli i TeHEeTBIKI
ycraHoBBI agyKameli «bemapyckas maapikayHas opmeHay Kactperaninkait Popamrousni 1 Ilpamoynara YsipBonara Cusira
cenbckaracragapyas akamMis» (I'opki, Pacmy6Giika benapycs);

Tpr16 Cranicnay IBanasiu, axamdpmix HanpisHanbHail akamdmii HaByk bBemapyci, mokrap cenmbckaracrafapyblX HaByK,
mpadecap, ranoyHBl HaBYKOBBI CyIpaloyHik PacmyOnmikaHckara yHiTapHara mnpainpsieMcTBa «HaByKOBa-IpakThIYHBI LHTP
HausisHansHaii akagdmii HaByk benapyci na 3emisipooerBe» (JKonsina, Paciy6iika benapycs);

I'perusik Bacins BitanbeBiu, nokrap OisutaridHelX HaBYK, JAIPHT, 3araidblk Kadeapsl aryibHald JKajorii i MeTOMBIKI
BhIKJIafianHs Oisutorii benapyckara a3spixaynara yuisepcitara (MiHck, Pacmy6Guika benapycs);

Jhxyc MaxkciM AHaTonbeBi4, KaHIbLIAT OisUIariyHbIX HAaBYK, AALPHT, AAIPHT Kadeaps! 6aTaniki benapyckara n3sipixayHara
VHiBepcitaTa (MiHck, Pacmy6iika benapycs);

Epamoy Anatons IBaHaBiu, nokTap OisulariyHbIX HaBYK, Impadecap, akagdMik MiKHapoaHail akaadMii skaorii, mpadecap
Kadeapsl HHEPrad(peKTHIYHBIX TOXHAJIOTIH YCTaHOBBI amyKamnpli «MDKHApDOJHBI I3SpKayHBl DKaJaridHbl YHIBEPCITAT iMs
A. 1. CaxapaBa» benapyckara n3sipkayHara yHiBepcitota (Minck, Paciy6mika benapycs);

Kinpusycki Ansikcanap Ynansimipasiv, wieH-kapacnanadHT HanplsiHanbHaii akagpmii HaByk benapyci, gokrap Oisutariqasix
HaBYK, npadecap, ranoyHsl HaBYKOBBI cakpatap HanplsHanbHali akagamii HaByk benapyci (Minck, Pacriy6inika benapycs);

Jlykaumsiu Hina Ilsatpoyna, HOKTap cenbckaracmajapyblx HaByK, mpadecap, 3araadublk Kadeapbl KOpMaBhITBOPYACI
ycranoBbl aaykaipli «BimeOckas opmdna “3HaKk mamanel” A3sp)KayHas akaldMis BeTAphIHApHAW MenplubiHbD (BineOck,
Pacny6mika benapycs);



IMpokin Ausikcanap AJIIKCaHApaBi4, KaHABIAAT OisUIariyHBIX HAaBYK, CTapIlbl HAaBYKOBBI CYNpALOYHIK (endpanbHai
I3sipykayHal OropKITHAll ycTaHOBBI HaBYKU «IHCTHITYT Oisutorii YHyTpansix Bonay ims I. JI. [lananina Pacifickait akagomii HaByK»
(. Bapok, Paciiickas ®emdpartibis);

1351 ®ennonr, noktap, npadecap, IHCTBITYT dHTamanorii, GaKynbTIT NPbIPOAA3HaYYbIX HaBYK, YHiBepcitdT ims CyHb
Stcena (I'yanwxoy, Kitaiickas Haponnast Pacmy0Omika);

llamanaey Bikrtap AHaTonmbeBiU, AOKTAp CeJbCKaracmalapyblX HaBYK, CTAapIIbl HABYKOBBI CYIPAalOYHIK, mpadecap
kadenpsl arpaHoMii 1 9Kkasorii GpemdpanbHail 3sprxkayHail Or0LKITHAN aJyKalbliiHall yCTaHOBEI BRIIDHIIA npadeciiinail agykansli
«CmMmarneHckas a3apxKayHas celbckaracnafapyas akamMmis» (CmaneHck, Paciiickas @emxdpanbis).

Hlopman Jleanin IcaakaBiu, MOKTap ceJbcKaracnaJapyublX HaBYK, CTaplibl HaBYKOBBI CyNpanoyHik PacmyOsikaHckara
yHiTapHara mnpaanpsleMcTBa «MiHckas abiacHasi celbcKaracrajzapyasl AocielHas cTaHubll HanplsHanabpHail akamdMii HaBYK
Benapyci» (. Haranbeyck, Pacy6inika benapycs);

SHuypoaBid Bonbra Bikrapayna, kaHasaaT OisutariyHbIX HaBYK, JAIHT, 3araadbik Kadeapsl 3aanorii i ¢isisuiorii qanaBexa
1 KBIBEN yCTaHOBBI axyKansli «[ poa3eHcki a3sapxkayHel yHiBepeiTaT iMst Anki Kynamey (Ipoana, Pacmy6iika bemapycn).

Aodpac paodakyuli:

ByJ1. Boiikaga, 21, 225404 r. bapaHagBiusl.
Tanedon: +375 (163) 45 46 28.

E-mail: vestnik@barsu.by .

Iaonicuvis indaxcwr: 00993 — st IHIBIBIAYaNbHBIX Magmicubikay; 009932 — mfis apragizaibIi.

INacBenuanne a0 poricTpanbli cpoakay Macapail iHdapmarpii Ne 1533 an 30:07.2012; Beimam3eHae MiHicTIpcTBaM
inpapmarbl Pacry6miki benapych.

YV aonaseonacyi 3 3azadam Bvuusiiwai amacmayviinai xkamiciii Pacnyonixi bBenapyce ao 21 cmyosens 2015 2. Ne 16
HasyKoga-npaxmulunsl yaconic «Becuix Bap/{V» cepuvia «bisnaciunvisd HasyKi (acynvras Oisnoeis). Cenvckazacnadapyvia HAGYKI
(acpanomis)y ykmouansl y Ilepanix nagykogvix evidanusy Pacnyobnixi Benapycs 01a anyOnikasanus bIHIKAY OblcepmaybiliHblX
o0acnedasanHay na OisANATHHLIX HABYKAX (a2ynbHas 6isn02is), celbCKazacnadapivix HagyKax.

Hasyxosa-npaxmeiunst  uaconic «Becnix bapJVy» yxmouanwt ny PIHI] (Paciiicki in0okc Hagykogaza yblmasanis),
JysH3itHeL 0azasop Ne 06-01/2016.

Buioasey: ycranoa agykausli «bapanaBinki 13spKayHbl YHIBEPCITITY.
Beixom3inp Ha pyckaii, Oenapyckaii i anriickaiiMoBax.

Yacorric pacnaycropKBaeiiia Ha TIpsITOpbIl Pacryomiki bemapyce.

3azaouvix padaxyviiina-geioaseyxatiepynor C. A. bepasHrok
Toxuiunwt paoakmap I'. 1O. Cinapanka

Kawmn’romapnas eépcmka C. A¢bepasHiok

Kapoxmap C. A. bepasHiok

Hanmicana na apyky 13.09.2019: dapmar 60 x 84 'y Tlamepa adcermas. [pyk niubaser. Tapuitypa Taitmc. VM. apyk. apk. 18,50.
V.-Beix. apk. 14,15. Teipak. 75 9K3. 3aka3
Kot cBabGo HBL
[ManirpadiunaeBeikananHe: ['poaseHckae abnacHoe YHiTapHae manirpadidnae npaianpeiemMcrBa «CroHiMckast Teinarpadis». Ilacseguanne
a0 j3aprKayHail pariCTpalipli BbIAYIa, BHITBOPIIBI, PaclayCODKBANIbHIKA ApyKaBaHbIX BhIaHHAY Ne 1/203 an 07.03.2014, Ne 2 ax 25.02.2014.
Agnpac: Byn. Xiorrina, 16, 231800 Cnonim, I'ponzeHckas BoOII.
© bap/lV, 2019
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EDITORIAL BOARD
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Member of the International Academy of Technical Education, Member of the International Academy.of Pedagogical Education,
Member of the Academy of Economic Sciences of Ukraine, Distinguished Educator of the Republic, of Belarus, Rector
of Baranovichi State University (Baranovichi, the Republic of Belarus).

Deputy Editor-in-Chief Vladimir V. Klimuk, Ph. D. in Economic Sciences, associate professor, Vice-rector for Scientific
Work of Baranovichi State University (Baranovichi, the Republic of Belarus).
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BIOLOGICAL SCIENCES
General biology

UDC 563.12

Yu. U. Zaika', N. Yu. Anikina®
lUnitary Enterprise “Geoservice”, 53, Janki Maura ul., 220036, Minsk,
the Republic of Belarus +375(44)709 37 36, yu_z@tut.by;
*Central Mining and Geological Laboratory Ltd., 131/6, Oktiabrsky pr., 167000, Syktyvkar,
Komi Republic, the Russian Federation, anikinanadya@mail.ru

ON NEW LOCALITIES OF MARINE MICROFOSSILS
IN UPPER CENOZOIC DEPOSITS OF BELARUS

New data on microfossils from the Upper Cenozoic strata from the territory of Belarus are reported in the article.
In the Radashkovichy Upland (Central Belarus), in sands, silts and clays, which are currently mapped as Middle
Pleistocene, a mixed association of Upper Cretaceous and Cenozoic Foraminifera was revealed. It is suggested that the
Upper Cretaceous foraminifers were reworked in the process of erosion of\loose Coniacian — Maastrichtian sediments
previously deposited in that region, whereas Cenozoic ones_can occur in reworked sediments as well as in situ, as
inhabitants of a Late Cenozoic marine basin which supposedly spread over this territory. In the judgment of the authors,
any possibilities of preservation of delicate tests of Foraminifera during hypothetical glacial destruction of their host
rocks seem very problematic. Another result of the presentstudysis‘the discovery of an in situ association of agglutinated
and calcareous tubular microscopic structures, which may belong to cold-water Foraminifers, in a site located in the
eastern part of the Polesian Lowland (Dnieper river bank) in boulder clay. Their host sedimentary unit is regarded in the
regional geological literature as the moraine of the Middle Pleistocene Dnieper glaciation. Perhaps this paleontological
finding provides evidence of the supposedd.ate Cenozoic marine transgression to this region. On the basis of the studied
material preliminary assumptions about paleogeographical setting and on conditions of sedimentation are suggested.

Key words: Foraminifera; marine microfossils; Upper Cretaceous; Late (Upper) Cenozoic; reworking; in situ
occurrence; Belarus.

Fig. 8. Ref.: 20 titles.

10. V. 3aika', H. I0. Anikina’
'Vhitaprae npaanpeiemctsa «eacepsicy, By. Suki Maypa, 53,
220036 Miuck, benapycs, +375 (44) 709 37 36, yu_z@tut.by;
*TaBaprictsa 3 aOMerkaBaHaii agkasHaciio «L[3HTpasbHAs rOpHA-reanariqHas 1a6apaTopsls»,
AxusiOpeki mpacriekT, 1. 131/6, 167000 Ceixtberykap, Pacmyomnika Kowmi,
Paciiickas demppanpis, anikinanadya@mail.ru

AB HOBBIX MECIIA3BHAXO)KAHHSAX MIKPAPDIIITKAY
MAPCKIX APTAHI3MAY V¥ AJIKJAJIAX BEPXHST'A KAMHA30IO BEJIAPYCI

VY apThIKyie NaBeNaMJIIOLIa HOBBIA JaJ3€HBI Ipa 3HAXOAKI MIKpPACKAIlYHBIX BBIKAIHEBBIX apraHiYHBIX
polITKay 3 agKiazay BepXHAra KaiHa30i0 Ha TIPHITOphI benapyci. Acaupliaublsi MiKpapsLITKay 3MellaHara ThIIy,
y ckimamse sikod (apaminidepbl BEpXHAH KpIHabl 1 KaliHA30s, BBUIyJICHA V Mexax Pajaimikosilikara Y3BBIIIIIa
(upHTpanbHast benapych) y MOKPBIVHBIX ISICKaX, ajleyphiTax i ITHICTBIX Mapojiax, Na3HaYaHbIX Ha J3EHHBIX reaariyHbIx

© Zaika Yu. U., AnikinaN. Yu., 2019
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Mamax y SKacui CsApIAHeIUIeHCTaIPHABRIX. BbIKa3aHa MepKaBaHHE, IITO BEPXHEKPIWHaBbIA (apamiHideps! ObUIi
MepaagKiIaa3eHbl ¥ BBIHIKY pa3MBIBY cialaiiTei(ikaBaHara acajky KaHBAIIKara-MaacTphIXTCKara Y3pocTy, pacmay-
CIO/DKaHaTa Ha TATail TAPBITOPHIL ¥ MIHYJIBIM. Y CBArO 4apry, KaifHa30McKis GapaMiHipeps! MOTYIh 3HAXOA311II[a TaKcaMa
1 ¥ mepliacHBIM 3aisiraHHi, sSK HaceJbHIKI MO3HEeKaiiHa30McKara MapcKoro oOaceiliHa, siki MOT ObIlb TallbIpaHbl
¥ macienaBaHbIM poriéHe. Ha nymky ayrapay, 370JbHACIb KPOXKIX MaHLbIpay (dapamiidep BHITPbIMALG TiNATITHIYHYIO
JIEZaBIKOBYIO JIPCTPYKIBIIO YMSIIYAIBHBIX aKiiajiay BbIIIsLAae ManaBeparoaHai. JIpyriM BeIHIKaM TpaBei3eHail mparbt
3’synsiena aukpelqué “iHCiTHA” acaupiinpl TpyO4YaThIX KapOaHATHBIX 1 ariIIOTBIHABAHBIX MIKpapaIITKay, SKis
pasrisgaronia Hami SK BEparoJHbIS MaHIBIPHl XalaJHaBOAHBIX (apaminidep, y BalyHHBIM CynecKy Ha\ Oepase
Husanpa, Ha yexonze Ilaneckail Hi3iHBL. YMAIIYaIbHBIL afKIagbl ¥ parissHAIbHA-TeaNaridyHail JiTapaTypbl aZHOCAINA
Jla CAp3AHATA IUICHCTAaldHY 1 Jidanua MapoHail [lHAmpoyckara 37eI3sHEHHS. 3HAXOAKAa MOXa 3 sysIsiiia,Halican-
TaJIariYHBIM CBEJYAHHEM ITO3HEKalfHa30ickara 3aTamieHHs ratail Boonaci. I[Ipananyroria namsap3His BEICHOBBI IIpa
nayiearearpadigasia abcTaHOYKI 1 YMOBBI CEIBIMEHTAIIBII.

Karouasbist ciioBbI: (apaminidepbl; MapcKis apraHiuHbisi BBIKAITHEBBIS MIKPAPIIITKI; BEPXHsIsS Kpaiiaa; mo3Hi
(BepxHi) KaitHa301; IepaagKiIagaHHe; 3HAX0MKaHHEe “in situ”’; bemapych.

Mau. 8. Biosmisirp.: 20 Ha3Bay.

Introduction. The micropalacontological study of some types of argillaceous sediments of
Belarus, regarded by most researchers as formations of glacial ‘genesis, that we had undertaken ear-
lier, led to the discovery of Foraminifers and remains of other groups of marine microbiota [1]. The
results obtained suggest that the studied strata contain assemblages of ‘micro-fossils, including both
elements reworked from previously existing more ancient formations and organisms that lived di-
rectly in the basins of the newest sedimentation. This is‘not entirely consistent with the glacial ver-
sion of the formation of the enclosing sediments [2]. In particular, the good preservation of fragile
microfauna excludes the repeated destructive effects of'a series of glaciations, including glacial
plucking of the subglacial substrate, erosion by‘melt water streams saturated with abrasive particles,
high pressures on loose rocks from moving ice masses, which are postulated by glacial geologists. In
contrast to these views, the hypothesis of watet.erosion under certain hydrodynamic characteristics
of the aquatic environment does not conflict withithe possibility of reworking of easily destroyed
microfossils found in an almost intact form.

In turn, the presence of fossils of those representatives of marine microfauna that, in our
opinion, lived in situ, can be considered as direct evidence of the marine genesis of some types of
sediments traditionally classified as continental glacial ones. These include the mass accumulation
of tubular cold-water foraminifera, which was identified in the Virynka Section of microlayered
clays and silts in the north of the Polack Lowland (Figure 1) [1].

New studies, the.results of which are reported in this article, allow us to supplement the pre-
viously obtained data, as well as to draw several new conclusions about the conditions of for-
mation of the studied’sedimentary units.

Material and methods. The present study is based on the methods described in our previous
article[1]. Samples were taken in outcrops and quarries in order to evaluate the main lithological
facies. Formation members of considerable thickness (more than 2 m) and a uniform lithological
composition were sampled with combined samples weighing not less than 200 g consisting of spot
samples taken along the strike and across the strike of the member. In the laboratory, after
exposure to short-term heating in a solution of baking soda, a part of each sample weighting 100 g
was passed through the standard set of sieves. The thinnest fraction passing the 0.25 mm sieve was
collected and subsequently decanted. The remaining parts of the samples are kept intact for
possible additional analyses: diatom, spore-pollen, isotope-geochemical, etc.

Fossil microobjects were selected under a binocular microscope from washed and dried
sediment with a wet brush or a preparation needle and mounted with a sticky solution of sucrose
on a cardboard carrier for subsequent imaging.
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Figure 1. — Studied localities of marine microfossils in Upper
Cenozoic deposits in Belarus

MantoHak 1. — [acneaaBaHbisi MecLa3HaXoMkKaHHi MiKpapaLT-
Kay MapcKix BbIKanHEBbIX apraHiaMay y agkiiagax BepxHsra
kanHa3or Benapyci

Microfossils were imaged by means 0f scanning electron microscopy (SEM) and also under
reflected light using the OGME-P2 binecular microscope and the Sony DSC-H10 digital camera.
The coordinates and absolute altitude of the studied locations are determined using the “Google
Earth” service and topographic maps.

The studied micropaleontological material is deposited in Yu. Zaika’s collection (Minsk, Belarus).

Results and discussion

Radashkovichy Upland. ‘As a result of sampling of sand-gravel pits located along
a conditional line along the axis of the Radashkovichy Upland to the north of Zaslauye area
described earlier {1] the foraminifera and other organic microfossil assemblages were revealed in
the localities of Viekshychy, Radashkovichy-1 and Lasi (Figure 1).

The Viekshychy Section (54°3'44.01"N, 27°11'0.50"E) is located 8.5 km northwest of
Zaslauye/area, north of the settlement of Viekshychy in the Minsk Region. Sampling was carried
out in'a sand and gravel pit on the southern slope of an elevation with an absolute altitude of about
290 m. The following formations were revealed from top to bottom under the topsoil (Figure 2).

1. White-yellow loess-type sandy loam, about 0.5 m thick.

2, Light-yellow bedded sand with interlayers of brown argillaceous sand. The bedding is
intensely deformed. Thickness is up to 3.0 m.

3. Dense brown sandy loam and loam, with interlayers and lenses of gravel, pebbles,
infrequent boulders of crystalline and sedimentary rocks (“till”’). Thickness of the member is about
5.0 m. From its lower part sample M27 was taken, in which remnants, presumably of Pteropoda
Cuvier and other organisms of problematic systematic position, were found.

4. Uniform interlayer of fine, argillaceous, thin-bedded sand, about 0.2 m thick.
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Figure 2. — Zaslauye [1], Viekshychy, Radashkovichy-1 and Lasi Sections (Radashkovichy
Upland) with sampled localities (layerwise description given in the text)

MantoHak 2. — Pa3pa3bl 3acnaye [1], Bekwbiubl, PagawkoBiybi-1 i Jlaci (PapawkoBiukae
Yy3BbIWLWA), 3 yKasaHHeM MecLay aabopy npob (nacnoviHae anicaHHe npbiBeA3eHa Y TIKCLE)
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5. Laminated sand and gravel unit, in some intervals cemented in the form of slabs and
massifs of sandstone and gravelite, with a total thickness of about 5 m. Mostly hidden by scree.

6. Fine-grained sand, thin-bedded, with thickness of about 5.0 m. The dip of the bedding is to the
south at an angle of 10°. Sample M26 was taken from the lower part of the interval, in which
foraminifera Heterohelix striata (Ehrenberg) (= Guembelina (Pseudoguembelina) striata (Ehrenberg))
(Figure 3, p) were revealed, as well as some globigerinidae-like foraminifers (Figure 4, a). Of them,
H. striata (Ehrenberg) is characteristic of the Upper Cretaceous, mainly for the Coniacian-Maastrichtian.
The foraminifers mentioned in the present work as H. striata (Ehrenberg) are probably identicalito,the
foraminifera of Zaslauye area, which we previously referred to as Spiroplecta sp. [1]. In addition, sponge
spicules (Figures 5, a—e) and microfossils of unidentified organisms (Figures 5, /—) were found.

The sand interval below with a thickness of about 7—9 m is almost completely covered with talus.

7. A boulder-pebble interlayer with the uniform thickness of about 0.5 m that dips toithe north-
northwest at angles of 8—15°. All the underlying layers down to the bottom of the pit have the same
dip. Thus, between layers 6 and 7, there is probably an angular unconformity hidden by the talus.

8. Layered sands, with streaks of gravel, pebbles and with separate boulders. The member is
up to 3-4 meters thick.

9. Horizontally and diagonally layered sand and gravel with pebbles and boulders, separate in-
tervals of which are cemented to form slabs of sandstone and gravelite about, 0.5 m thick. The slabs can
merge into layered cemented massifs of more than 2.0 m thicks In‘the middle of the unit there are thin
bands of fine and silty sands grading into silt, as well as individual thin bands of brown “chocolate”
silty clay. Total thickness of the member is about 6—8 maSample M16 was taken from a silty clay
band; in the sample numerous foraminifers (Figures 3, 4), as well as sponge spicules, sometimes inter-
connected (Figure 5, a), fish teeth (Figure 5, k) and other microfossils (Figures 5, f—j, —n) were found.
The number of tests of Foraminifera is measured/in hundreds of specimens per 100 g of sediment.
Sponge spicules and foraminifers are well-preserved. The following foraminifers were identified:
Archaeglobigerina sp. (Figures 3, a—i), Globotruncana sp. (Figures 3, j—I), Heterohelix striata
(Ehrenberg) (Figures 3, n, 0), Lagena sp. (Figure 4, b), Elphidiella sp. (Figure 4, f) and Eggerella brady
(Cushman) (Figure 3, m). The majority of the foraminifers found are similar to the Upper Cretaceous
(mainly Coniacian-Maastrichtian) foraminifera. At the same time, some of them may be characteristic
of the Cenozoic, including representatives of the family Elphidiidae (Figures 4, c—e), Elphidiella sp.
(Figure 4, f) and also Cribrononion incertus (Williamson) (Figures 4, g—j). The latter represents
a widespread Late Cenozoic arctic-boreal species, existing until the present time. Eggerella brady (Cushman)
also belongs to a group of foeraminifers with a wide stratigraphic range from the Cretaceous to the present.

10. Horizontally, obliquely and diagonally layered sands, with interlayers and lenses of
gravel, pebbles and boulders, sometimes cemented into sandstone and gravelite. The unit thickness
above the bottom of'the pit is about 4 m. In a sample M36 taken 2.5 meters above the pit bottom
numerous sponge spicules and some skeletal debris were found. In the gravel fraction there are
some apparently.reworked fossils, including a tiny specimen of solitary Scleractinian coral.

The Radashkovichy-1 Section (54°7'19.45"N, 27°10'4.79"E) is located in the Maladziechna
Distriet of the Minsk Region, 6.5 km north of the Viekshychy Section, and is characterized by
absolute altitudes of 255—280 m, exposed from the south by the pit mine.

The following sedimentary units were revealed from top to bottom under the topsoil (Figure 2).

1. Light-colored loess-like deposits, grading downward to white-gray sand with pebbles and
small boulders. Total thickness is about 10 m.

2. Brown sandy loam (“till”’) with a large number of boulders and pebbles, with interlayers
and lenses of clay sands. Total thickness is up to 15 m. In sample M29, taken directly above the
bottom of the sequence, an association of microfossils was encountered, which, similar to the
upper sandy loam unit in the Viekshychy Section, included supposed pteropods and problematic
organic forms, as well as single tubular agglutinating foraminifera of the family Astrorhizidae
(Figure 4, k).
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Figure 34— Upper Cretaceous foraminifers of the Viekshychy, Radashkovichy-1 and Lasi Sections

(Radashkovichy Upland): Archaeglobigerina sp.. a—i (sample M16, Viekshychy), h (sample M28,

Radashkovichy), r (sample M31, Lasi); Globotruncana sp.: j—I (sample M16, Viekshychy); Eggerella brady

(Cushman): m (sample M16, Viekshychy); Heterohelix striata (Ehrenberg): n, o (sample M16, Viekshychy),

p (sample M26, Viekshychy), s, t (sample M31, Lasi), t— test of H. striata attached to sponge spicule, s —
aperture of same test filled with nannofossils

ManwHak 3. — ®PapawmiHichepbl BepxHAN Kpanabl 3 pa3pasay Bekwbiubl, PagawkoBiubl-1 i Jlaci

(PapawkosBiukae y3Bblwwa): Archaeglobigerina sp.: a—i (ysop M16, Bekwbiubl), h (y3op M28,

PapgawkoBivbl), r (ysop M31, Lasi); Globotruncana sp.: j—I (y3op M16, Bekwnbivubl); Eggerella brady

(Cushman): m (ysop M16, Bekwbiubl); Heterohelix striata (Ehrenberg): n, o (y3op M16, Bekwbliubl), p (y3op

M26, Bekwbiybl), s, t (y3op M31, Jlaci), t — naHublp H. striata, npeiMauaBaHbl ga cnikynbl ryoki, s — Bycue
Taro X 3K33Mnnspa, 3anoyHeHae HaHadaciniami
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Figure 4. —Cenozoic and Upper Cretaceous Foraminifera from the Viekshychy and Radashkovichy-1

Sections (Radashkovichy Upland): a — Globigerinidae inc. gen. (sample M26, Viekshychy); b — Lagena

sp: (sample'M16, Viekshychy); c—e: Elphidiidae inc. gen. (sample M16, Viekshychy); f — Elphidiella sp.

(sample M16, Viekshychy), g—j — Cribrononion incertus (Williamson) (sample M16, Viekshychy); k —
Astrorhizidae inc.gen. (sample M29, Radashkovichy-1)

ManioHak 4. — ®apamiHidepbl KanHa30A i BepXHAN Kpanabl 3 pa3pasay Bekuwbiubl i PagawkoBiybl-1

(PapawkoBiukae y3Bblwwa): a — Globigerinidae inc. gen. (y3op M26, Bekwbiybl); b — Lagena sp. (y3op

M16, Bekwblubl); c—e: Elphidiidae inc. gen. (y3op M16, Bekwbliubl); f — Elphidiella sp. (y3op M16, Bekwwbl-

ybl), g—j — Cribrononion incertus (Williamson) (y3op M16, Bekwbiybl); k — Astrorhizidae inc. gen. (y3op
M29, PapalukoBiybl)
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Figure 5. — Microfossils from the Viekshychy, Radashkovichy-1 and Lasi Sections (Radashkovichy

Upland): Porifera: a (sample M16, Viekshychy) and o (sample M31, Lasi) — fragments of Hexactinellid sponge

skeletons, b—e (sample M26, Viekshychy) — skeletal elements, e — spicule with attached foraminifera test (F),

p — tetraxonal spicule (Demospongiae, sample M31, Lasi); bony fish (Osteichthyes): k — tooth (sample M16,

Viekshychy); problematic microfossils (Problematica): f, h, j (sample M16, Viekshychy), g, i, I (sample M28,

Radashkovichy), m, n (sample M16, Viekshychy — small laminae on surfaces of the microfossils are mineral
particles of enclosing sediment), r — (sample M31, Lasi)

ManioHak 5. — BblkanHéBbIA apraHiyHbIA MiKpap3wTKi 3 pas3pasay Bekwbiyubl, PagawkoBiubi-1 i Jlaci

(PapawkoBiukae y3Bblwwa): Porifera: a (y3op M16, Bekwblubl), o (y3op M31, Jlaci) — dparmeHTbl LIKineTay

Hexactinellida, b—e (y3op M26, BekLwublubl) — LUKINETHbIS 3rieMeHTbl, @ — Chikyra 3 npbiMauaBaHav chapamiHidepan

(F), p — TaTpakcoHHas cnikyna (Demospongiae, y3op M31, Naci); kacussbis pbibbl (Osteichthyes): k — 3y6 (y3op

M16, Bekwblybl); npabnemaTtbiyHbia MiKpapawTki (Problematica): f, h, j — y3op M16 (Bekwbiubl), g, i, | — y3op M28

(Papawekosiybl-1), m, n (y3op M16, Bekwblubl — gpobHbIst NnacuiHki Ha naBepxHSAX Mikpadhacinin 3'aynsawouua
MiHepanbHbIMi YacuiHkami acagky), r— (y3op M31, Jlaci)
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3. Subhorizontal and cross-laminated sands, with intervals of clay sands, layers and lenses of
boulders, pebbles and gravel. Laminated sandstone slabs and gravelite massifs are observed. The
total thickness of the stratum is about 10 m. Sample M28 was taken from near its top, and contain
a few foraminifera Archaeglobigerina sp. (Figure 3, h), resembling foraminifers known from
Coniacian and Santonian strata of Belarus.

4. Layered sands with gravel interlayers, occurring with angular unconformities with respect
to overlying and underlying intervals. The dip is towards the north and northwest at an angle of
30°. Thickness is about 5 m.

5. Brown, horizontally layered clayey sands with gravel and small boulders. Thickness 1s
about 5 m.

6. White, layered, fine sand with streaks of fine gravel, dipping to the north and northwest at
an angle of 45—50°. Bands of brown “chocolate” silty clay are found inside the unit. Tn,a sample
taken from the silty clay no microfossils were revealed. The part of this unit exposed in the pit has
a thickness of about 5 m.

The Lasi Section (54°12'25.62"N, 27° 4'46.71"E) is located neat the railway'station of the
same name, 11 km north-northwest of the Radashkovichy-1 Section. It is.eonfined to an elevation
with absolute altitudes of about 250 m, exposed by quarrying. The following sedimentary units
were revealed from top to bottom under the topsoil (Figure 2).

1. Loess-like sandy loam, strongly sandy at the bottom of the interval, with traces of post-
depositional sediment flow. The member is up to 2 m thick.

2. Complex sandy unit, represented by subhorizontally-'and diagonally-layered light yellow
sand with interlayers of gravel, with lenses of pebbles, which laterally transform into sand-gravel
mixtures with a high content of boulders, as well as clayey brown moraine-like carbonate sand and
gravel deposit. The lamination in the upper intetvals ef the sequence is intensively deformed in
some places. The total thickness of the stratumis about 10 m. Sample M31 was taken from the
bottom of yellow layered sands at a depth of about 8 m, in which numerous sponge spicules were
found, including interconnected ones «(Figures' 5, o, p), single foraminifera tests, including
Archaeglobigerina sp. (Figure 3, r) and Heterohelix striata (Ehrenberg) (Figures 3, s, ¢) and also
problematic microfossils (Figure 54r). Allithe collected microfossils are well-preserved.

Sample M33 was taken from the clayey sand and gravel moraine-like deposits at a depth of
about 5 m, in which problematic tubular microfossils, presumably algae, were found.

3. Red-brown sandy loamsand loam. Only the top of the unit was exposed by a quarry.

To generally characterize Zaslauye [1], Viekshychy, Radashkovichy-1 and Lasi localities, it
can be noted that among the foraminifers identified in these sections, Coniacian to Maastrichtian
(Upper Cretaceous) representatives prevail. Some of the Foraminifera found are known in the
Cenozoic andsalso ‘occur in recent basins: Cribrononion incertus (Williamson) and Eggerella
brady (Cushman), Zaslauye area is somewhat distinguished by the presence of radiolarians, as well
as problematic., Astrorhizidae foraminifers, not revealed in the other sections. In the
Radashkovichy-1 section, the Astrorhizidae are represented by single specimens, and their
preservation is significantly different from those in Zaslauye.

Based on the number of specimens of foraminifera in the samples, the Viekshychy Section is
distinguished by the abundance of tests in layers of thin and micro-layered silty clay and fine sand.
In contrast, in sand samples from Radashkovichy-1 and Lasi Sections, foraminifera are rare. This
contrast reflects the geological situation in the areas where the relevant sections are located. In
Viekshychy and Zaslauye the Upper Cenozoic sandy-clayey strata are underlain by Cretaceous
(Cenomanian-Turonian) formations, while in the area of the Radashkovichy-1 and Lasi Sections
the underlying formations are Devonian [3].

Traces of deformation of sediments and the presence of angular unconformities may indicate
events of post-sedimentary seismic and tectonic impact on the deposits.
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Polesian Lowland: microfossils from boulder clay (“till”) of the Rechytsa-1 Section. The
Section is located on the right bank of the Dnieper River in Rechytsa, Gomel Region. Absolute
elevations of the locality are about 118—120 m. The following strata are exposed in the river bank
for 1.0 km, from top to bottom.

1. Recent topsoil, up to 1.0 m thick.

2. Fine and medium sand, light yellow, about 1.0—1.5 m thick.

3. Brown massive boulder clay (sandy loam or “till”’), with inclusions of a small number of
boulders, pebbles and gravel particles, with frequent randomly scattered round nodules of sandy
loam composition. About 5—7 m of sandy loam is exposed at the water’s edge in the river (Figure 6).
Member 3, exposed along the bank of the river, is referred in literature to the Middle Pleistocene
and is considered to be a moraine of the Dnieper Glaciation [4].

”Rechytsa-1" Section / Pa3pe3 “Pyubina-1”

S5 Lithology Sample No. Description Microfossils
EZJ Jliranoris N nipoGBI Anicanne Apranivupist MIKpapImTki
x X X Artificial soil, topsoil\
1 H XK X Hachmnb rpynT,
a3épan
X XK : .
'''''''''''''''''' Sand light-yellow \
N IIsicoK CBeTIA-KOVTHI
--------- l_u o ]_5 m
o
(-—
— Brown sandy loam
(”Till”) with pebbles
® o and globose nodules
_— of lithified loam \
-_— Pyae1 cynecax
("mapaua”) 3 rasskaii
3 < ® i chepbraHbIMI
KAHKPOUBIAMI JITHI(I-
= KRABAHATO CYIECRY
@ o
O - Agglutinated encrusting tests
on gravel particles\
- ( ArmoreiHaBaHbIA A0pACTATBHIK]
(- HA SKBIPOBBIX YaCLIHKAX
® - Accumulation of calcareous-
- agglutinated tubules \
o — & . < g % CkymusHHE TPYOHATBIX
Water’s edge / Ypa3 Baxey KapOaHATHA-ATTFOThIHABAHBIX
=y Y Z0m YTBAP3HHSY
2 — = \ @ - Elphidiella (?) sp.

Figure 6. — Rechytsa-1 Section, Polesian Lowland (layerwise description given in the text)

MantoHak 6. — Pa3pa3 Paubiua-1, Maneckas HisiHa (nacnonHae anicaHHe NpbiBeA3eHa Y TIKcLe)
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The sampling of sedimentary unit 3 was carried out in a clay pit located at the base of the
river bank (52°22'31.60"N, 30°25'0.22"E). The sample M30 revealed fragments of agglutinating
microscopic formations resembling foraminifers of the genus Tolypammina Rhumbler and
Rhabdammina M. Sars (Figures 7, a—e), as well as single tests of Elphidiella sp. (Figure 8, k).
Encrustation of grains of coarse sand and gravel by Tolypammina sp. is observed (Figures 7, b;
8 g, h). Although the belonging of some of the collected specimens to the foraminifera is debatable,
recent foraminifera having similar tests that encrust ice-rafted pebbles have been reported in the
literature from cold-water seas of high latitudes [5]. Many of the revealed calcareous-agglutinating
tubules are characterized by a multilayer wall that includes a relatively complex internal
calcareous layer (Figures 7, c¢; 8, a—e) outside of which occurs a zone of agglutinated particles;
cemented by calcareous substance (Figures 8 c, i, j). A similar “cellular” structure of the 1hner part
of test is typical for some representatives of the family Diffusilinidae Loeblich et Tappans The
tubules in sample M30 form labyrinthine aggregations covered on the outside by a common layer
of silt and fine sand grains.

In addition to the above-described forms, pteropods (?) andforganisms of unidentified
systematic affiliation were found in sample M30, identical to mi€rofossils of.the sandy loams
(“tills”) of the above-described Viekshychy, Radashkovichy-1 and Lasi Sites. Their preservation
may indicate that they are reworked, in contrast to the tubular formations (? foraminifera), the in
situ occurrence of which seems undoubted.

0.5 mm

Figure 7. — Agglutinating tubular formations (? foraminifers) from boulder clay (“till’) of the

Rechytsa-1 Site, Polesian Lowland (sample M30): a, d, e — fragments of agglutinated tubules (probably

Rhabdammina sp.); b — probable encrusting Tolypammina sp. (T) on gravel particle; ¢ — probable fragments
of Rhabdammina sp. and aggregation of calcareous tubules (t)

MantoHak 7. — ArnioTbiHaBaHbIsA TpybuaTbia YyTBap3HHi (? dapamiHichepbl) 3 BanyHHbIX cyneckay

(«Map3aHbI») MecuasHaxomkaHHA Paubiua-1, Maneckasa HisiHa (y3op M30): a, d, e — parmeHThI

arnoTbiHaBaHbIX TpybyaTbix YTBapaHHsY (BeparogHa, Rhabdammina sp.); b — BeparogHa, naHubIp

Tolypammina sp. (T), siki abpacTae XBipOBY0 YacLiHKy; ¢ — BeparogHa, dparmeHTbl Rhabdammina sp.
i CKyn4aHHe kapbaHaTHbIX TpyO4aTbIX yTBAp3HHSY (1)
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200 mm

Figure 8. — Microfossils from boulder clay (“till”’) of the Rechytsa-1 Site, Polesian Lowland (sample

M30): a, b, e, f — fragments of calcareous tubules (foraminifera ?); ¢, i, j — fragments of calcareous

tubules (foraminifera ?) with agglutinated particles; d — inner surface of a dichotomous fragment of a calcareous
tubule; g, h — encrusting Tolypammina sp. on a gravel particle; k — Elphidiella sp.

MantoHak 8. — Mikpap3wTKi 3 Mecua3HaxomxaHHs Paubiua-1, MNaneckas HiziHa (y3op M30): a, b, e, f —

dparmeHTbl KapbaHaTHbIX TpybuyaTbiX yTBapaHHAY (? nmaHublpbl apamiHidep); ¢, i, j — dparmeHTbl

kapbaHaTHbIX Tpyb4yaTbiXx yTBapaHHAY (? naHublpbl hapamiHidep) 3 arntoTbiHaBaHbIMI YacuiHkami; d —

YyHyTpaHas naBepxHs AblxaTamiyHara cdparmeHTa kapbaHaTHara Tpybyatara yTBapaHHs; g, h — dopma
Tolypammina sp., ikasi HapacTae Ha XBipoBYto YacUiHky; k — Elphidiella sp.
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Reworked and in situ occurrence. These data complement the information we have
previously reported [1], and indicate that “moraine” and “glacial-fluvial” sequences in Belarus at
various hypsometric levels often contain marine microfossils, which can be either reworked or
in situ, in some cases occurring together.

The Radashkovichy Upland, as well as the whole Minsk Upland System, is considered by
proponents of the glacial concept to be an area of complexly-arranged glacial marginal forms [4].
Accordingly, the material composing them, with various reservations, is considered as largely
allochtonous, incorporated by glaciers along their path, and partly mixed with local material‘f6]. In
contrast to such notions, the data obtained by us are consistent with the hypothesisfabout the
prevailing autochthonous origin of clay, silt and partly sand fractions of these sediments; as well as
microfossils found in these strata, as supported by the following pieces of evidence:

— The presence of assemblages of Upper Cretaceous foraminifera of similar/geological age
and taxonomic composition in several locations of Upper Cenozoic sandy, silty and argillaceous
formations over a distance of more than 25 km. Moreover, since in the morthern Sections —
Radashkovichy-1 and Lasi — the foraminifera are the rarest, it can be'assumed that-the source of
the material was not located to the north of the mentioned lo¢ationsmand;.accordingly, the
microfossils were not moved from this direction by hypothetical glaciers.

— Fine preservation of foraminifera tests, their mass accumulations in separate intervals. It
is doubtful that the fragile foraminifers could withstand multiple glacial effects. These effects
would have included the destruction of the original Cretaceous sediments and the deposits of
preceding glaciations, in which the tests would have beemincluded, and the subsequent erosion by
glacial-fluvial flows containing suspension of mineral particles. It should be noted that according
to the current stratigraphic schemes of Quaternary formations of Belarus [7], the region in which
the studied sections are located, was subjected to mno less than four glaciations during the
Pleistocene. Some published sources indicate an even greater number of glaciations. Additional
effects would have occurred during their sécondary stages which could have included oscillatory
movements as well as motion of glacial lobes. Therefore, additional active plucking and sediment-
destructive activity are postulated [2].

When considering glacial transport,,it is necessary to take into account the facts that the
possibility of transporting fragile objects by recent continental glaciers, as well as the ability of
microscopic fossils to remain intact instide moving glaciers, are not confirmed and are the subjects
of discussion [8]. These ptoblems are, as a rule, ignored by the proponents of the glacial theory,
who a priori declare.all the facts of occurrence of marine micro- and macrofossils in the
Quaternary strata on the continents to be a result of glacial reworking.

— The geological _age of the Cretaceous foraminifera in the locations of Zaslauye and
Viekshychy is slightlyyounger than that of the Cenomanian-Turonian bedrock strata, which occur
in this area. Accordingly, the revealed microfossil associations could have come from
autochthonous formations that stratigraphically and structurally occurred directly above these
bedrock strata in the past and which were later eroded. The estimated age of the hypothetical
destroyed strata is the Coniacian — Maastrichtian Stages of the Upper Cretaceous and, possibly,
the Paleogene and Neogene. Consequently, the clay, silt and fine sand fractions may be the
produets of water erosion and reworking of the previously existing indigenous bedrock formations
of the corresponding age. In contrast to the glacial hypothesis, the deposition of the enclosing
sandy and clay formations by water does not contradict the possibility of erosion and redeposition
of loose Upper Cretaceous and Paleogene sediments containing foraminifera tests, while
preserving them in good condition.

Unlike the fine fractions of the sediment, the coarse clastic material encountered in the
described sections may be to varying degrees allochthonous, brought by floating ice, as is
currently observed in the Arctic basins.
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Along with the foraminifera, the assemblages of microfauna that we established are also
characterized by sponge spicules. At least some of the spicules have an Upper Cretaceous age,
since they are used by Upper Cretaceous foraminifera as an agglutinated material (Figures 3, #; 5, e).

Especially remarkable is the detection of calcareous and agglutinated tubular microscopic
formations in the area of the “Dnieper glacial moraine” in southeastern Belarus (Rechytsa-1 site,
Figures 1, 7, 8), which we interpret as benthic foraminifera, with some degree of doubt. dn our
opinion, the association identified here includes mainly specimens that were not reworked from
older strata. This, along with the good preservation of fragile tubules, is indicated by the
encrustation of sediment particles by Tolypammina sp. Glacial transport of these encrusted gravel
particles does not correspond with the ability of the encrusting tests to remain intact.

Taking into account the finding of tubular foraminifera in the microlayered, clays of the
Virynka Section in the north of the Polack Lowland [1] located 430 km morth-northwest of
Rechytsa (Figure 1), the Rechytsa-1 locality, in the southeast of the Polésian Lowland, is of
particular interest. In both cases, the intervals containing the tubular foraminifera-are confined to
a comparable absolute height: about 122 m (Virynka) and about 148—120.m (Rechytsa). To date,
there are no sufficient grounds to confidently consider thi§ fact as| an/indication of their
stratigraphic equivalence, which, however, cannot be ruled, out. Such a conclusion would
contradict the glacial stratigraphic scheme, according to which the boulder clay stratum (“till”’) on
the Dnieper River in Rechytsa should be attributed 'to,the Middle Pleistocene, whereas the
laminated clays on the Virynka River should be attributed to the Upper Pleistocene [7]. Additional
detailed research will be required to clarify the stratigraphic interrelation of the mentioned
sections, including further micropaleontological study,of the Upper Cenozoic sediments. In the
subsequent consideration of this problem, it is also necessary to note the fact that Virynka and
Rechytsa-1 sections are located on opposite sidesiof the Baltic Sea and Black Sea watershed.

Preliminary assumptions on depositional environments. In our opinion, the Radashkovichy
Upland at some stage of its development inithe Izate Cenozoic could have been a zone of sand bars
or islands surrounded by shallow waters in a seasonally freezing marine basin. The sandy-aleuritic
and argillaceous fractions are mainly formed as a result of erosion of local Upper Cretaceous and
younger loose rocks, while allochthonous boulder and pebble material found in large amounts at
some intervals could have been brought by floating ice. The presence of an angular unconformity
in the Viekshychy and Radashkovichy-1 Sections, as well as the alternation of horizontally layered
units with separate horizons with intensive distortion of bedding may indicate a periodically
occurring tectonic activation of the area of the future Radashkovichy Upland. Thus, the formation
of the composite Cretaceous-Cenozoic assemblage of foraminifera can be explained by the
reworking of, Upper Cretaceous and Paleogene microfossils and the simultaneous inclusion of
Cenozoic foraminifera. The latter include Cribrononion incertus (Williamson) and Eggerella
brady (Cushman), which could have inhabited the basin during the Late Cenozoic transgression.
It is gmportant - to note that Cribrononion incertus (Williamson) is among ecologically tolerant
forms.«and can be found not only in normal sea conditions, but also in brackish shallow
hydrodynamically active environments [8§].

If the above-described tubular and encrusting forms indeed belong to foraminifers, the
Rechytsa-1 Site apparently is among locations of the Late Cenozoic marine microfossils which are
the most distant from the modern marine basins known in Eastern Europe. Hypotheses about the
sea flooding of this part of the Polesian Lowland have already been suggested by some specialists.
In particular, I. G. Pidoplichko [9] acknowledged the presence of a brackish strait connecting the
supposed joint Pliocene-Pleistocene the White Sea and the Baltic Sea basins and the hypothetical
Dnieper-Donets system of lakes. I. L. Kuzin [10] substantiated the existence in the valley of the
Dnieper River of the strait between the supposed North European and joint the Black Sea and the
Caspian Sea basins, formed at least in the Early Pliocene. Our data do not yet allow us to answer
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the question of the time of flooding of this area; however, they can be a paleontological confir-
mation of the above hypotheses.

Concerning sedimentation conditions in the Rechytsa Site, the following tentative
assumptions can be made. Recent representatives of Tolypammina and Rhabdammina are able to
inhabit a wide range of environments with different salinity and depths [11—15], which causes
their non-specificity as paleoecological and paleohydrological indicators. According o
T. G. Lukina [16], the recent Tolypammina vagans (Brady) representatives were revealed in the
Arctic Ocean at depths of 27—5 278 m, in the Atlantic Ocean at 290—3 220 m, in the“Pagcific
Ocean at 200—6 916 m, in the Atlantic sector of the sub-Antarctic at 105—267 m (Falkland Islands
region) and at 26—4 041 m (South Georgia Island), and in the Pacific sector of the Antarctic to
a depth of 3 200—3 400 m. The living conditions of the “Rhabdammina fauna” also vary significantly
as it is widespread from oceanic depressions to lagoon and brackish near-coastal environments,[ 17-—19].
Mass accumulations of agglutinating foraminifera are very characteristic of cold-water basins,
including the northern and southern polar and subpolar shallow waters. Therefore, despite the fact that
domination of agglutinating foraminifera in fossil assemblages can bé a secondary-phenomenon
caused by the dissolution of calcareous tests of foraminifera of thednitial. ecommunity [20], we do
not find a contradiction with the assumption about the marine nature‘of enclosing sandy loams
(“moraines” or “tills”) and about their having been formed in the cold sea basin. The lack of
bedding and the random placement of pebbles and boulders may indicate a comparatively calm
hydrodynamic environment and the entry of coarse material with floating ice. Moreover, the
intensive movement of gravel and larger clastic particlessby movements of the near-bottom water
would probably prevent the settling of encrusting foraminifets and would lead to their destruction.

Conclusion. The information above is considered as an indication of the need to revise the
existing ideas about the paleogeographic conditions and sedimentation factors that led to the
formation of the Upper Cenozoic surficial depesits in the territory of Belarus and neighboring
regions of Eastern Europe. As part of ‘the paradigm of continental glaciation dominant in
Quaternary geology, the microfaunistic (foraminiferal) study of the Upper Cenozoic strata of
Belarus had previously been regarded asymeaningless and was newer carried out purposefully.
Among other reasons, this led to the construction of stratigraphic charts for Quaternary sediments
based on the principles of glacialstratigraphy, which can now be challenged. Our study revealed
the presence of reworked andsyprobably, in situ foraminifera in the Upper Cenozoic strata of
Belarus. The excellent preservation of reworked foraminifera tests contrasts with the hypothesis of
multiple destructive /glacial erosion. In situ specimens even more do not agree with the glacial
theory. At the same time,/the belonging of some of the tubular agglutinating forms described
above to foraminifera must be regarded as not definitively established and requiring additional
confirmations. In, these regards, further micropaleontological studies of the Upper Cenozoic
formations are needed and should be supplemented by a wider array of other methods.

The authors are grateful to the leading geologist of the A. P. Karpinsky All-Russian Geological
Institute (“VSEGEI”) V. A. Zharkov (Syktyvkar, Komi Republic, Russia) for valuable comments
that contributed to the improvement of our article. The initial discussion of the work was attended by
the “VSEGEI” geologist A. V. Krylov (St. Petersburg, Russia), to whom our gratitude is also
expressed. The authors are very much obliged to the paleontologist C. Schraer (Anchorage, Alaska,
USA) and Dr. R. B. Blodgett (Blodgett & Associates, Geological & Paleontological Consultants,
Anchorage, Alaska, USA) for their careful work on editing the English usage.
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[NaBenamiisieniiia mpa HOBBISI 3HAXO/IKI BBIKAITHEBBIX apraHIYHBIX MIKpapdIITKay 3 BEpXHEKaWHA30MCKIX aaKia-
nay benapyci (Pagamkosinkae y3Beimma, dlanecckas Hizina). Mapckist MikpapamTki 3 PagamikoBinkara y3sblmma
NpbIMEPKaBaHbl Ja IsCUaHa-alleyPhITaBBIX, YTBAPIHHIY 1 mpajncrayineHsl dapaminidepami, rydkami i HeKaTopbIMi
IHIOBIMI Tpymami. [X y3pocT ampHbBaela sSIK BEpXHSKPIHAaBbl 1 KaifHazolcki. ['dTas acampisnbia cKiazaenia
TepaBakHa 3 MepaagKIaA3eHbIX Mikpadacimiii, BEIMBITHIX 3 [TApOJ] aAllaBeHara y3pocTy, sIKisl Marii iCHaBalb y THIM
JKa paéHe, a TakcaMa Yxirodae (POPMBIL, IS SIKiX MOYKHA MEpKaBallb iICHABAHHE in Sifu ¥ MO3HEKAHA30MCKIM MapcKiM
Oaceiine. BrikiiouHa 1o0past 3aXaBaHacllb BEPXHIAKPIHIaBbIX (apaMiHidep He cracyellia 3 BepCisii mpa nmMaTpasoBae
3JIeA3sHCHHE JaciienaBaHara pacHa, allaBelHa, IHTIHCIYHYIO IICTPYKLBIIO ankianay nemasikami. TpyOuaTsis
arJIOTHIHABAHbIS 1 BamHABbIA (OPMbI, SKis 3 HEKATOPbIM CYMHEHHEM TakKcama pasriisiaaroliia ayrapami sik gapami-
Hidepsl, 3HOM3eHbl Ha [ laneckaii HiziHe (pa3pa3 Paubina-1 Ha npaBeiM Oepase [[Hsnpa) i nppIMEepKaBaHbl Jja BATyHHBIX
cyneckay. ['aTasacalbBilbll MIKpapdIITKay 3HAXo[3illa ¥ MeplianajaTkoBbIM 3alisifaHHl, Ha INTO YKa3Bae,
y TpbIBaTHACIII, IPBICYTHACIb MEPKaBaHbIX (apamiHiep-abpacTaibHikay Ha MsICUYaHa-)KBIPOBBIX yacliHkax. JlenaBiko-
Bac repamMsiiioHHE TaKiX YacIliHaK y CKiIaj3e MapaHbl He MakiHysa O MardsiMacii /Ul 3aXaBaHHS Ha iX MaBEpXHIX
KpOXkix MiKkpadaciiiiii. Takim ublHaM, pa3pa3 Paublia-1 Moxa miuslua ApyriM 3 BIAOMBIX Ha Oenapyckail TaphITOpbI
MECIIa3HaxOPKaHHAY TpyOUaThIX ariloThIHaBaHBIX (apaminidep, macis HAAayHATa aaKpBIIIT MECIa3HaX0/PKaHHS Ha
p. BipbiEka ¥ ITonmankaii HiziHe. AGOABA I'ITHIA Pa3pa3bl MAOIb aMallb aJHOJIbKaBae TillcaMeTPhIYHAE CTAHOBIIIYA —
kamsi' 120 M Hag cydacHBIM y3pOYHEM MOpa, agHaK pa3MsAIIgarona ma po3Hbist Oaki bamra-Yapramopckara
BOJAMa3eNy. AYTaphl Jivamp, MTO aTPhIMaHBIA 3BECTKI MOTYIh OBIb JaJaTKOBBIMI JTOKa3aMi paHEH BBIKazaHail
rimoT?36I a0 YTBapIHHI II3pary ThIIAY aAKIaAay, SKis TpaaslbliiHa Jidalia Je1aBiKoBbIMI, Y MapCKiX yMOBaXx.
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CTAIIUAJIBHOE PACTIPEJEJEHUE OCOBEN SUCCINEA PUTRIS (L.)
(GASTROPODA, SUCCINEIDAE) B FOPUCOBCKOM PAHOHE

HaGntoneHusi npoBOJMJINCh B TaKHX THUMAX OWMOTOMOB, KAK HU3WHHBIC U MMOWMEHHBIC JIyray WBHIKH M OJb-
[IAHUKHK. YCTAaHOBJEHO, 4YTO ocobu Succinea putris (L.) NPEINOYUTAIOT CENUTHCS B CTALMSIX JBYX THUIIOB —
B TOJICTHJIKE W Ha MOBEPXHOCTH JIMCTHEB BHICOKHX TPABSHHUCTHIX PACTCHHM, 00Pa3yIOIIUX CHIONIHON HATIOYBEHHbIH
MTOKPOB, TAKUX KaK CHBITH (degopodium podagraria L.), xpanuBa asynomHas (Urtica dioica L.) n 6oasK moneBoi
(Cirsium arvense L.). B mepuox ¢ uroHs 1o CeHTAOPh Ha MUCThAX Haxoautcs 85—100 % Beex ocobeit Succinea putris.
BbicoTa pakoBHHBI 3THUX MOJUIFOCKOB TMpPEBbIIIAET & MM. YXOA MOJUIIOCKOB B' TIOACTHIKY HaYMHACTCS
B OKTsA0pe. B 3TOT mepuoj B MOACTHIIKE NMPUCYTCTBYIOT Kak MOJIOJbIE OCOOM C pa3MepoM PakoBUHBI 2—O6 MM, Tak
U KpyIHbIE MOJUTIOCKH € pa3MepoM pakoBUHBI 10—16 MM.

Karouesnie cioBa: Mollusca; Gastropoda; Succinea putris (L.); monymsiivs; cCTalualbHOE PacpecicHHe.

Puc. 6. bubmmorp.: 13 Ha3s.
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Baranovichi State University, Ministry of Education of the'Republic of Belarus, 21, Voykova str., 225404
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STATION DISTRIBUTION OF SUCCINEA PUTRIS (L.) (GASTROPODA,
SUCCINEIDAE)INDIVIDUALS IN BORISOV AREA

Observations have been carried out in suchstypes of biotopes as lowland and floodplain meadows. Individuals
of Succinea putris (L.) prefer to settle in the litter and on the leaf surface of herbaceous plants. Between June and
September 85—100 % of all individuals of Succinea putris population inhabit leaves of plants. There are specimens
with a shell larger than 8 mm. Suecinea putris prefers to settle on the leaves of such plants as degopodium podagraria L.,
Urtica dioica L. and Cirsiumyarvense L. Succinea putris leave leaf litter in October. During this period both young
individuals with a shell size of 2=6 mm and large mollusks with a shell size of 10—16 mm are present in the litter.

Key words: Mollusca; Gastropoda; Succinea putris (L.); population; station distribution.

Fig. 6. Ref.: 13 titles:

BBeaenme. Succinea putris — OJIMH U3 CaMbIX PaclpOCTPaHEHHBIX BUIOB HA3eMHBIX MOJI-
TIOCKOB Ha Tepputopuu bemapycu [1]. Mecramu oOWTaHus [Isl 3TOTO BHUIA CIIYXKAT BIIAYKHBIC
OuoTombl, Takue Kak OO0JIOTa, MBHSKH, OJIbCHI, a TaK)K€ HU3UHHbIE U TOWMEHHBbIE Jyra, TIe
Succineaputris o CBOE YUCIEHHOCTH YaCTO SIBISETCS JOMUHUPYIOMINM BUAOM [2; 3].

BaxxHocTh X034HCTBEHHOTO 3HAYEHUS Succinea putris 3aKI04aeTcs B TOM, YTO OH SIBJISIETCS
HPOMEKYTOUHBIM XO3SIMHOM Mapa3suTudeckoro uepsst Leucochloridium paradoxum Carus. 3toT
BU/J] COCaJbIIMKOB M3BECTEH KaK PAaCIpOCTPaHEHHBIN Mapa3uT NTHUI[ U3 Pa3HbIX OTPSAOB, Yalle
P’KaHKOOOpa3HbIX W BOpOoObMHOOOpasHBIX [4]. M3BecTHBI Takke ciaydaw 3apaKeHUS STHM
napa3utom uesoBeka [5]. Kpome Toro, sHTapku criocoOHBI MOBPEXAATh CEIbCKOXO035HCTBECHHBIC
U JICKOPAaTUBHBIC PACTEHHs. DTOMY CHOCOOCTBYET BBICOKAs YMCIEHHOCTh MOy Succinea
putris U IIMPOKOE paclpoCTpaHEHHUE BHUIA.

© 3emormamuyk K. B., 2019
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B Hacrosiiiiee BpeMst pOBOAUTCS aKTUBHOE M3yUEHHE PA3IMYHBIX aCTIEKTOB OHOJIOTHH Succinea
putris — 0COOCHHOCTEH >KU3HEHHOTO MUKIA [6; 7], ocoOeHHOCTEH penpoayKTuBHON Ouooruu [§],
3apaXEHHOCTH SIHTAPOK COCAJIBIIIMKOM, a TaKKe OCOOCHHOCTEH pa3BUTHS ITOTO MapasuTa BHYTPU
auTapku [9]. HecMoTps Ha croib mpHcTaJbHOE BHUMaHME HccienoBaTened K Ouonoruu Succinea
putris, TMyONUKaIMK, MOCBANIEHHBIC CTAlMAILHOMY paCIpeleNieHHI0 JaHHOTO BHAA, OTCYTCTBYIOT.
Ba)kHOCTD M3y4eHHs JaHHOTO acTieKTa OMOIOTHH BHIa COCTOUT B TOM, YTO OT PacrpeeIeHUst 0COOSH
MO CTaIMsM 3aBUCHT OallaHC MEXKIy POXKIAEMOCTBIO M CMEPTHOCTBIO B MOMyJssinuu. Hampumep, or
CTaIMAIGHOTO PACTIPEICTICHUST 3aBHCSAT BEPOSTHOCTh BCTPEYM TMAPTHEPOB NPH PasMHOKEHHUN
¥ CMEPTHOCTb 0COO€H B pe3yIbTaTe BO3/ICHCTBUS Mapa3uToOB M XUITHUKOB [10].

Nudopmanus o 3aKOHOMEPHOCTSIX pacrpeAesieHus ocodei Succinea putris TO. CTAIASIM
MO3BOJIUT MIPOTHO3UPOBATh U3MEHEHUE YHCIEHHOCTH JaHHOTO MOJUTIOCKA B Pa3IMYHBIX OMOTOMAX,
a TaKKe HM3MEHEHHE CTENEHU 3apaKEHHOCTU NTHUIl mapasuToMm Leucochloridium paradoxum
U CTEMEHb TMOBPEXKJICHUS STHTAPKON CEMbCKOXO3SIMCTBEHHBIX pacTeHuil. O4YeBUAHOQ, YTO AJS MO-
JeNMPOBAHMS TPOIIECCOB, MPOHUCXOAIINX B TOMYJSIIUAX Succinea putris,/HEAOCTATOYHO TIPO-
CTOTO YIIOMHUHAHHSI TOTO, YTO OCOOM STHTApKH BCTPEUAIOTCS HA JUCThAX W Ha moactuike [7]. s
ITHUX [N HY)KHO YYUTBHIBATH PA3MEPHYIO M BO3PACTHYIO CTPYKTYPY HaCeICHHS YIUTOK B Kak-
JIOM W3 CTaluid, BpeMsi M YCJIOBHUS Iepexojia 0ocoOel M3 OJHON CTalMu B APYTYyI0, aKTUBHOCTH
0co0eil B KaXKI0¥ U3 cTalui u JIp.

Martepuan u MeToabl HcciaenoBaHuii. VcciemoBaHus OCHOBaHBI Ha HAOMIOACHHSX 3a
ocobsimu Succinea putris B Teuenue 2015—2017 ronoseHa Tepputopun boprcoBckoro paiioHa.
HaGmoieHuss mpoBOAMIUCH, B TAaKUX THUIMAX OWMOTONOB, KaK HU3WHHBIE W TOWMEHHBIE ITyTa,
UBHAKHM M  OJbIIAHUKH, KOTOpPbIE paCHOJarajiucCh, | B =~ OKPECTHOCTSX mocénkoB [opa
(54°11'38.8"N, 28°33'05.1"E), Kypranoska (54°16'49.8"N, 28°41'18.8"E), JyGenun
(54°19'52.9"N, 28°26'10.2"E), KO3edoro (54°2308.8"N, 28°35'28.4"E), a Takke Ha TEPPUTOPUHI
r. bopucosa (54°14'07.6"N, 28°29'55.5"E): TIpw, 5T0M, Gonbliast 4acTh HaOMIOACHUN ObLIA MPO-
BeJlcHa B MBHSAKAX M Ha HMU3MHHBIX Jyrax (46,8 u 48,7 % coorBercTBeHHO). Habmonenue 3a
MOJUTIOCKaMHU B MOMYJISAIUAX, OOUTaIMuX B OKp. nmocénkoB Kypranoska u ['opa, a Takxke BOIM3M
MEIIeXOJHOTO MOCTa B I. bopuceB npoBoauiauck exenekagHo B TedeHue 2016—2017 romos.
Huxe npuBoaUTCS OMHCaHUe YTHX OHOTOIIOB.

Oxkp. n. KypranoBka: BIaXHBIM pa3HOTpaBHBIN JIyr. B TpaBsHOM MOKpoBe mpeodiamgaet
KkpanuBa naByaomHas (Urtica «dioica L.), martnuku (Poa spp.), OAyBaHUMK JIEKapCTBEHHBIN
(Taraxacum officinale<E. H. Wigg.), sicHotka Oenas (Lamium album L.), MOTUK TOM3y4uit
(Ranunculus repens(L.), nandatka rycunas (Potentilla anserina L.), 6onsx nonesoi (Cirsium
arvense L.), 1omyX 00BIKHOBEHHBIN (Arctium lappa L.).

Oxp. n.#03e¢hoBo: BIaxXHBI OCOKOBBIN JIyr. B TpaBsHOM mokpoBe mpeoOiagaloT OCOKU
(Carex spp.), MITIUK JTyToBOM (Poa pratensis L.) 1 TIOTUK TIOI3YYHH.

Oxkp. m dy0enu: Geper o3epa, 3apociinii poro3om y3koiauctHeM (Typha angustifolia L.)
ndepenon TpexpasnenbHoit (Bidens tripartita L.).

Okp. n. T'opa u r. BopucoB B6/IM3M NeIeX0AHOT0 MOcTa. JlaHHBIE OUOTOIBI CXOTHBI T10
CBOEMY (IIOpUCTHYECKOMY cocTaBy. /[peBecHasi pacTUTEIbHOCTh MpECTaBIeHa KIEHOM amepu-
KaHCKUM (Acer negundo L.) n uBoit 6enout (Salix alba L.). B TpaBsHOM mokpoBe mpeoOiamaroT
KpanuBa JIBy/IOMHas, OOJSK IMOJIEBOM, JOMyX OOBIKHOBEHHBIN, OJyBAHYHMK JIEKAPCTBEHHBIH, CHBITH
(Aegopodium podagraria L.), uucroren 6onbiuoii (Chelidonium majus L.).

Ha mpucytctBue ocobeit Succinea putris IpoBepsIUCh CICAYIOIMINE CTAllUU: TyIUia Jiepe-
BbEB; TMOJICTUIIKA; MOBEPXHOCTH JINCTHEB M CTEOJNIEH 3JIaKOBBIX TpPaB; MOBEPXHOCTh M TOJIIA MO-
XOBOI'0 IMOKPOBA; IPEBECHBIE OCTATKU B BHJIE JIEKALIUX CTBOJIOB U KPYITHBIX BETBEH; MOBEPXHOCTh
KOPBI JIPEBECHO-KYCTapPHUKOBBIX PACTEHUM; MOBEPXHOCTh MOYBBI 0€3 TOICTHIKH W TPABSIHOTO
MOKPOBA; MOBEPXHOCTh KaMHEW W MPOCTPAHCTBO IOJ HUMH; JIUCThSI JPEBECHO-KYCTAPHUKOBBIX
U TPaBSHUCTBIX PACTCHHH (32 WCKIIOUYEHHWEM 3J1aKOB); CTEONU TPaBSIHUCTBIX pacTeHHid (3a
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UCKJTFOUEHHEM 3JIaKOB); IIBETKH TPABSHUCTBIX PACTEHHIA; MOJKOPOBOE MPOCTPAHCTBO OTMEPIIMX
JIepeBbEB; MPOCTPAHCTBO IMOJ] TI0JI0IOM HE3JIAKOBBIX TPABSIHUCTBIX PACTEHUI.

Bo Bpemsi exenexaaHbIX HAOMIOACHUN MOJCYUTHIBATIOCH KOJIMYECTBO AKTHBHBIX W OIIH-
¢dbparmMupoBaHHBIX Oco0Oel sHTapku. AKTUBHOW cuMTanach Jrobas ocoOb 0e3 smudparmbl, BHE
3aBHCHUMOCTH OT TOTO, ABUTAIACh OHA HIJIU HET.

B nanbneiimem, 11 aHaaM3a CE30HHBIX M3MEHEHUH B CTallMAIbHOM paclpeieseHun codei
Succinea putris, TaHHbIE U3 BHIIICHA3BAaHHBIX TPEX TOUYEK OBUTH 0ObEIMHEHBI.

PasmepHas rpynma, kK KOTOpoH HpHHAANEXadn ocodu Succinea putris, onpeaeisnack Mo
BBICOTE PaKOBMHBI, U3MEPSEMOH C MOMOIIBIO IITAHTeHIMPKYIs [11].

Pe3yabTaThl M ux o0cyxkaeHue. B xome mpoBenE€HHBIX HCCIIEHOBAaHUN 0coOmM Succinea
putris ObUTA OTMEUYEHBI B CIEAYIOIIMX CTAlUSIX: HAa OBEPXHOCTH JICTHEB, HA MOBEPXHOCTH M B TOJIIIE
NOJICTHJIKM, Ha TIOBEPXHOCTH IIOYBHI, IOJI CTBOJAMH W BETBSIMH OTMEPIIUX JCPEBHEB, HA HX
MOBEPXHOCTH, HAa CTBOJAX U BETBAX JIEPEBHEB. YCTAHOBJICHO, YTO MOMMIOCKHITPEIMOUYNTAIOT
3aCeNsATh MOJACTUIIKY U IMOBEPXHOCTD JINCTHEB (PUCYHOK 1). B 3THx cTamusx Obuio HaiifeHo Ooiiee
90 % Bcex ocobeil sHTapKu.

SlHTapKku OBUIM HAWIIeHBI Ha JUCTHIX pacTeHUd 44 BUAOB(CpPCmM KOTOPHIX 6 BHIOB —
JepeBbsi, 3 BUAAa — KYCTapHHUKH, a OCTaJIbHbIe — TPABSHUCTHIE \PACTEHHS). Y CTaHOBIIEHO, YTO
MOJUTIOCK TIPEIIOYNTAET CENUTHCS Ha BBICOKAX TPABSHHUCTBIX PACTEHUSIX C JIOCTATOYHO IMUPOKHMHU
mucthsiMu. Hanbonbiee konuuectBo ocobeit Succinea putris (14—35 %) oOHapyKeHO Ha JINCThIX
pacTteHuil Tpex BUAOB: CHBITh, KpaliBa ABYJOMHAs U OOMSK TOJNEBOH. Pexxe SHTapKH OTMeUaluch
Ha JIUCThIX exeBUKU (Rubus caesius L.), xmenst (Humulus lupulus L.), nynnuka necHoro (Angelica
sylvestris L.), upuca 6omotHoro (Iris pseudacorus.L.), mstiukoB (Poa spp.), nonsiaeit (Artemisia
Spp.), OlyBaHYMKa JieKapcTBeHHOTro. Ha satuxdpacrenusix ormeueHo 1—5 % ocobeil ssHTapku.

Haxopsmmecss Ha TUCTBAX 0COOM Succinea) putris He OTHAIOT MPEINOYTCHHUE KaKOW OO
CTOPOHE JINCTa U BCTPEYAIOTCS OJMHAKOBO)UACTO KaK Ha BEPTUKAIBHO CTOSIIMX, TAaK U Ha 00eHnx
CTOpPOHAX TOPU30HTAIBHO PACMOIOKEHHBIX JMCTHEB. [10Js1 HaX00K Succinea putris Ha KaXI0H U3
CTOpOH jucTa cocrasiseT 30 %.

32,7 ___—

61,5

B Ha nuctbax B nogctunke  ® OcTanbHble cTauum

PucyHok 1. — CtaumanbHoe pacnpegeneHue
ocoben Succinea putris

Figure 1. — Station distribution
of Succinea putris individuals
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Habmronenus 3a sHTapkamu, MPOBOAMBIIKECS B TEUEHHUE CE30HA UX aKTUBHOCTH, MOKa3alH,
YTO JI0 ampesisi Bce ocodu Succinea putris HAXOASATCS B TOJIIIE MOJICTUIKA (PUCYHOK 2).

B »TOT mepuon moacTmiKa 3aceneHa MOJIOABIMH SHTapKaMH, BBICOTa PAaKOBHUHBI KOTOPBIX
coctaBisier 1—6 MM (pucyHok 3). Takue 0coOM MPUCYTCTBYIOT B MCCIIEIOBAHHBIX MOMYJISIUIX HA
npoTsbkeHun Bcero roaa [11]. Kpome Toro, BecHO# B ToOMIIE MOACTHIKA HAXOMUTCS HEOONbBIIOE
KOJIMYECTBO 0co0eit Succinea putris ¢ pakoBuHoM pazmepom 10—14 mm. Hecmotpst Ha TO, uTO 311
0co0u erié He JOCTUTIIH MaKCUMAIIbHOTO pa3Mepa, OHH YK€ MOTYT pa3MHoxartbes [12].

®daxT, 4YTO BECHOU B MOJACTHIIKE HAXOJATCA KaK MOJIOJbIC, TaK U B3pOCIble 0coOu Stecinea
putris (cm. pUCYHOK 3) CIY>KUT JOKa3aTeNIbCTBOM JABYXTOJUYHOTO KU3HEHHOTO IMKJIA IHTApKU Ha
tepputopuu benapycu [11].
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PucyHok 2. — U3ameHeHue ponu (%) ocoben Succinea putris
Ha NUCTbAX pacTeHMN B NOACTUIIKE B TeYeHne ropa
Figure 2. — Change in the part of Succinea putris individuals
on the leaves and on the litter during the year
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PucyHok 3. — Pa3mepHas cTpykTypa nonynsauum
Succinea putris B OCHOBHbIX cTauusax. BecHa

Figure 3. — The size structure of the population
of Succinea putris in the main stations. Spring
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Hauunas c ampensi, ocodu Succinea putris TEpeXoAsT Ha JIUCThSI BHICOKHX TPABSHUCTBHIX
pactenuii. B nanbHeliem, B TedeHHE TPEX JETHUX MECSIIEB M CEHTSAOPS, HA JIUCThAX HAXOIATCS
IPAKTUYECKHU Bce 0COOM momyJisinuu (pUcyHOK 4). B 3TO Bpems Ha NHCThIX MpeodiaagaroT ocodu
pazmepoM 8—12 mm (cm. pucyHok 4). SIHTapku ¢ pakOBHHOM TaKOTO pa3Mepa, Kak ObUIO CKa3aHO
BBIIIIE, YK€ SIBJISIOTCS MOJI0BO3pesbiMU [12].

B stoT )€ mepuon (¢ mast mo ceHTsI0pb) ocodu Succinea putris IPUCYTCTBYIOT U B APYTHX
CTaIMsIX, TAKUX KaK MOBEPXHOCTh MOYBHI W MOACTHIKA. OJHAKO B JTAHHBIX CTALUSX HAXOMUTCS
OTHOCHUTENbHO HebOonbmas nons ocodeir — 1,3—2,0 %. MoxHO TpeanooXuTh, YTO, MOBEPX-
HOCTh TIOYBBI HCIIONB3YETCS SSHTAPKAMU B 3TOT MEPHOA JJISl TOTO, YTOOBI TepeMEHIaThC MEWKITY
CTEONSIMU OTJENBbHBIX PACTCHUH.

B oxTsi0pe ocobu Succinea putris HAYUHAIOT YXOIUTHh B MOJACTWIKY. B 3TOT Tiepnoa B MOI-
CTHJIKE TMPUCYTCTBYIOT KaK MOJIOJBIE OCOOHM C pa3MepoM PaKOBHUHBI 2—6 MM, TaK W, KpyIHbIE
MOJUTIOCKHU C pa3MepoM pakoBUHBI 10—16 MM (pucyHOK 5).

CrnenyeT OTMETUTH, YTO BECHOW U OCEHBIO TMOJCTHIIKA CITY)KUT SIHTAPKaM He-TOJIbKO MECTOM
3MMOBKH, HO M CTaIMei, I/Ie MPOUCXOIUT UX aKTHBHOE TepemerieHue. 00,5TOM CBHICTEIbCTBYET
¢akT, 9TO B MOJCTHIIKE B TEYECHHE BCETO CE30HA JIOJSl aKTUBHBIX 0c00¢eil Succinea putris cpaBHUMA
C J0Jiel aKTUBHBIX 0COOEH ATOr0 MOJUTIOCKA HA JIUCThAX PACTCHUM (PUCYHOK 6).

Jlonst akTUBHBIX MOJUTIOCKOB B TIOJICTHIIKE BECHOW U OCEHBIO JIa’K€ HECKOJIBKO BBIIIE, YEM Ha
MIOBEPXHOCTH JIMCTHEB. JTO MOXHO OOBSICHHTH TEM, HYTO TEMIlepaTypa MOYBBI KojeOiercs
B MEHBIIUX Mpefenax, 4YeM TeMIepaTypa Bo3ayXa, 3a CUéT HEFO B MOJCTUIKE (hopMuUpyeTcs Oornee
CcTaOWIBHBIA MUKpOKIMMAT [ 13].

OCHOBBIBasICh Ha BBISIBIICHHBIX HAMU 3aKOHOMEPHOETSIX pactipeneneHus Succinea putris, MOXHO
00BSICHUTHL HEKoTOpble HabmoneHus, craenannbie L. JI. AtaeBeim u A. C. TokmakoBoit [9]. Dtu
aBTOPbl YCTaHOBWJIM, 4YTO Ha TeppuTopud JIGHUHIpaACKoil o00JacTH MOJOMAbIE CHOPOIMCTHI
Leucochloridium paradoxum niosiBIsMCh B Te€Nax Succinea putris BO BTOpou mosioBuHE jera. Mcexons
U3 BBIIICOMUCAHHBIX HaMH OCOOCHHOCTEW ‘OMOJOrVHN SHTApPKH, MOXKHO YTBEP)KIATh, UYTO MPUYHHA
3TOTO0 B TOM, YTO HMMEHHO JIETOM .OOQIBIIMHCTBO)SIHTAPOK HAXOAWTCS HA TTOBEPXHOCTH JIMCTHEB
(cm. pucyHOK 2), rae u 3apaxaercsiLeucochioridium paradoxum yepe3 OMeT 3apaXEHHBIX NTHULL.
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PucyHok 4. — Pa3amepHas cTpyKTypa nonynsuuu
Succinea putris B OCHOBHbIX cTauyusx. Jleto

Figure 4. — The size structure of the population
of Succinea putris in the main stations. Summer
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Figure 5. — The size structure of the population of Succineaputris
in the main stations. Autumn
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PucyHok 6. — ameHeHune fonu akTMBHbIX ocoben Succinea putris
B ABYX OCHOBHbIX CTauusax obuTaHunA

Figure 6. — Change in the proportion of active individuals of Succinea
putris in two main habitat stations

Kpome TOro, MO>XHO MpennoOIOKHUTh, YTO MEPBBIC OYArH 3apaKEHUs SHTApOK OYyIyT BO3-
HUKaTh BO BIAXHBIX (OAHAKO HE 3aTAIJIMBAEMbIX TAaBOJKOM) MECTaxX MO MIPUYUHE TOTO, YTO 0COOU
Succinea putris 3MMyIOT B MOJICTHIIKE U, CIEI0BaTEIbHO, BECCHHUI MAaBOAOK OyJeT yHMUYTOXKATh
SHTapOK B T€X MECTaX, KOTOpbIE OyAyT MOABEPraThCsl 3aTOIMICHUIO.

3akarouenue. Ocobu Succinea putris TPeANOYUTAIOT 3aHUMATh MOJICTUIKY U MTOBEPXHOCTh
JIUCTHhEB TPABSIHUCTBIX PAaCTEHUM.
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Ha noBepxHOCTH JIUCTHEB PACTEHUN STHTApKU MPUCYTCTBYIOT B MEPHOJ C aIlpessl M0 OKTIOpb,
npuuéM B TIEPUOJ] C UIOHA MO ceHTsA0pb TaM HaxoauTcs 85—100 % Bcex ocoOeil MOmyssuy 3TOro
MoJuttocka. Haxopnsmuecs Ha MOBEPXHOCTH JIMCTHEB SHTAPKU — 3TO MOJBEP’KEHHbBIE 3apa’kEHUIO
B3pOCIIble 0CO0M Succinea putris 1 0coOu, pa3Mep PaKOBHUHbBI KOTOPBIX MPEBBILIAET 8 MM.

Succinea putris peANOYNTAET CEIUTHCS Ha JINCThAX TaKUX TPAaBSIHUCTBIX PACTEHMM, Kak
CHBITh, KpanuBa JBYIOMHas U 00K MOJIEBOH.

[ToncTunka CIy UT MECTOM JUIsl 3UMOBKM TIJIaBHBIM OOpa3oM MOJOJBIX 0COO€il sSHTapKu
C pa3MepoM pakoBUHBI |—6 MM, a TakKe CTalMel, TIe MPOUCXOAUT aKTUBHOE INEPEABHKEHUE
Succinea putris. Kpome T0oro, B HoJCTHIKE 3UMY€ET HEOOJIBIIOE KOJTUUYECTBO B3POCIIBIX MOJLUIIOCKOB
¢ pazMepoM pakoBUHBI 10—16 MM.

ITo npuunHe OoJsiee cTaOMIBPHOIO MHUKPOKJIMMATa JOJsS aKTUBHBIX 0coOel Swuccinea putris
B IIOJICTUJIKE BECHON ¥ OCEHBIO HECKOJIBKO BBIIIE, YEM HA JIMCTHIX PACTEHUM.

VX0 MOJIIOCKOB B MOJCTWIIKY HauWHAaeTcss B OKTsOpe. B aToT repuon B MOACTUIIKE
INPUCYTCTBYIOT KaK MOJIOJble 0COOM C pa3MepoM PaKOBHHBI 2—6 MM, TaK M« OTHOCUTEIbHO
KPYMHbIE MOJUIIOCKH C pa3MepoM pakoBUHBI 10—16 mm.
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Succinea putris (L.) — is a widespread species of land snails of Belarus. It inhabits wet biotopes. Biology of
this species is well investigated, but there are no publications about its station distribution. The investigation of
Succinea putris individuals has been catried out on the example of Borisov area populations.

It is found out, that indiyiduals of this snail prefer to inhabit the leaves surface of those plants, which create
continuous ground cover. In summer plants leaves are inhabited by 85—100 % of all individuals in Succinea putris
population. In October Suécinea. putris individuals begin to migrate to the leaf litter. During this period both young
individuals with a shell size of 2—6 mm and large mollusks with a shell size of 10—16 mm are present in the litter.
From October to Novemberindividuals in the leaf litter remain active.
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HOBBIE OPIOBUKCKHE TPUJIOBUTHI U3 TIEHUHI PAICKOHN
N APXAHTEJIbCKOM OBJIACTEM (TRILOBITA: PHACOPIDA:
PTERYGOMETOPIDAE; ASAPHIDA: NIELIDAE, NIOBIDAE;
AGNOSTIDA: AGNOSTIDAE)

B craree npHBOIATCS ONMMCAHMS 4YETHIPEX MECTOHAXOXKACHUH M YeThIpeX HOBBIX BHIOB TPUIOOUTOB
JIAMHICKOr0—KaTUICKOro sipycoB ApxaHrenbckoit u Jlenunrpanckoi obnacreit: Calyptaulax lesnikovae sp. nov.,
Nileus zhuravlevi sp. nov., Niobella amdermensis sp. nov. u Geragnostus lawaessp. nov. Bun tpumoOuToB
Bolbochasmops kruegeri (Haller, 1973) BriepBbic ycTaHoBIIcH B JICHUHTpaICcKO# 001a¢TH.

Karwuesnie cioBa: tpunooutsr; Calyptaulax; Bolbochasmops; Nileus; Niobellay Geragnostus;, HOBbIC BUJIBI,
OpPJOBUK; AAIIMHICKUU SIPYC; AAPPUBUWIBCKUH SPYyC; KATUMCKUM sIpyC.

Puc. 24. Ta6n. 4. bubnwmorp.: 13 Ha3s.

A. V. Krylov
Joint-Stock Company “Polargeo”, Vasilevski Island, 24™ Line, 3-7; Building 20-B, 199106 St. Petersburg, the Russian
Federation, krylov-polargeo@yandex.ru

NEW ORDOVICIAN TRILOBITES FROM LENINGRAD AND ARKHANGELSK
REGIONS (TRILOBITA: PHACOPIDA: PTERYGOMETOPIDAE; ASAPHIDA:
NIELIDAE, NIOBIDAE; AGNOSTIDA: AGNOSTIDAE)

In the article four localities and four new:trilobite species: Calyptaulax lesnikovae sp. nov., Nileus zhuravlevi
sp. nov., Niobella amdermensis sp.. nov. and Geragnostus lawae sp. nov. of the Dapingian—Katian Stages of the
Leningrad and Arkhangelsk regions are described. Trilobite species Bolbochasmops kruegeri (Haller, 1973) has been
found in the Saint-Petersburg region for the first time.

Key words: trilobites;Calyptaulax; Bolbochasmops; Nileus; Niobella; Geragnostus; new species; Ordovician;
Dapingian stage; Darriwilian stage; Katian stage.

Fig. 24. Table 4. Ref.: 13 titles.

Beeaenne. llccnenoBanueM OpAOBUKCKUX TPUIOOUTOB JICHUHTPaACKOW M ApXaHTeIbCKOU
obnacreit 3aHuManuce A. @. @onsoopt, @. b. HImunar, A. 3. Bypckuili 1 MHOTME Opyrue ydeHbIE.
Onuormeuamw 6onee 350 BHIOB ATUX KHBOTHBIX, CPEAM KOTPBIX KOTOPBIX JOMHHHUPYIOT TpPE-
craBurem ceMeiictB Megistaspidae, Asaphidae, Illaenidae, Cheiruridae, Lichidae. OgHako mop-
dosormsi M BUAOBOM cocTaB mpejacraButeneil ponoB Bolbochasmops, Calyptaulax, Geragnostus,
Nileus u Niobella, npunaanexxanmmx kK cemeiictBam Pterygometopidae, Agnostidae, Nielidae, Nio-
bidae, Hy>1alOTCS B TOTIOJHUTEIILHOM HCCIIEOBAaHUU. TakKe HEAOCTOUYHON M3YYCHHOCTHIO OTIIH-
YAIOTCS MECTOHAXOXK/ICHHS TPUIOOUTOB HUXKHETO M BEPXHErO OPJIOBHKA ATUX PETHOHOB U MX (a-
YHHUCTHYECKAsl XapaKTEePUCTHKA.

Marepuaa u MeToabl uccjenoBanus. B 1998—2006 rogax aBTopoM MpoOBEACHO U3YUYEHHE
2 MECTOHAaXOXICHHHA TPHUIOOUTOB KYHIACKOTO—MUAABEPECKOTO TOPU30HTOB (HappPUBHIIbCKUIT—
KaTHICKUH Apychl) JIeHMHTpaackoi 00J1acTH, B KOTOPBIX OBLIO HaimaeHo 34 maHuups u pparmMeHTa

© KpsoioB A. B., 2019
34



Obwas buonozus Beinyck 7/2019

TPUJIOOUTOB, TPHUHAANEKAIIUME K 27 BHUIAM, cpeAu HUX ObUIo oOHapyxeHo 14 ¢parmeHTOB
NaHIHUPEeH NTEPUTOMETONMHUIHBIX M ArHOCTHIHBIX TPHUJIOOWTOB, TNPHHAICKANUX K 2 HOBBIM
BugaM. B xone pabot reomoroB AO «lIlomspreo» Ha HOropckom mn-Be (ApxaHreibckas 00:1.)
B 3 MECTOHAXOXJIEHUSIX HBIHABICEWCKOTO W TANAMIOPCKOTO TOPU30HTOB (IAIMHTCKH—IappH-
BUJILCKUHN sipychl) coOpano 30 ¢parMeHTOB TPHIOOUTOB, U3 KOTOPBIX 9 (QparMeHTOB MaHIHMpen
HUEITUHHUIHBIX ¥ HUOOWIHBIX TpuiioouToB (pucyHku 13—19, 23, 24), npuHaniexamue K 2 HOBBIM
BUJaM, OCTaJbHbIE TPUJIOOUTHI OMpeneneHbl 10 poaa. Ilpu omucaHuM KCIMONB30Balach CXEMbI
OTIHCAHMS ¥ KITaCCU(PUKAIINH TPHIOOUTOB, MPEIOKEHHBIE B PsAZIC OTCYECTBEHHBIX U 3apy.O€MKHbIX
Hay4HbIX U3aaHui [1; 2].

Pe3yabTaThl uccienoBanuii U ux oodcy:xkaeHue. B xone uccrnenoBaHuil ObIIM M3Yy4YEHBE
U OMHCAHBI 3 MECTOHAXOXKIEHUSI TPHUIOOUTOB ApXaHTeNnbCKON 007, 1 1 MeCTOHAXOKACHUE, TPUIIO-
ourtoB Jlenunrpazackoii 001. B pe3yibTare cpaBHEHUs C paHee U3BECTHBIMH BUJAaMH M3 0pJOBHKA
OacceitHoB banrockannuu u Ilaneoypana ycranosneHs! 4 HOBbIX BUna: Calyptaulax lesnikovae sp.
nov., Nileus zhuravlevi sp. nov., Niobella amdermensis sp. nov. u Geragnostus. l[awae sp. nov.
Bnepsrie Ha Tepputopun JleHmHrpaackoit oOmactu ObuT HaiineH BHN Bolbochasmops: kruegeri
(Haller, 1973), panee ommucansblii u3 BamyHOB CeBepHoil ['epmannu [3]. Huske npuBoautcs
OTMMCAaHNE HOBBIX MECTOHAXOXKIEHUI TPUIOOUTOB ATHX PETHOHOB.

Pexa Kamenka. MecToHaXOXJCHHE PACIOJIOXKEHO HA JeBoM Oepery p. KameHku B 2 km
BBEpX MO Te4eHHIO OT €€ ycThs. IIpencraBieHo oOHa)KeHWEM; BCKPBHIBIIUM PUTMUYHYIO TOJIIILY
CEepBIX CIAHIIEB C MPOCIOSMH W3BECTHIKOB (MOLIHOCTBIO O 1,5'M, MOIIHOCTh CIAHILIEB MEXIY
HMMH 10 5 M), IPOTSHKEHHOCTRI0 60 M 1 nafgenueM 45° ¢ gparMeHTaMy IaHIUpeil TPUIOOUTOB:
Niobella amdermensis sp. nov., Megistaspidella sp., Megistaspis sp., Lonchodomus sp.

byxma Mecmnana. MecToHaxoXJIeHHe — Ha JKHOM Oepery mponmBa Mopo3oBa Ha
ydacTKe 1mobepexpsi Mexay ycThsimu p. Kamenka u Spkomasxa, B 1,0 KM K BOCTOKY OT yCTbsl
p. Kamenka. IIpeacraBneno oOHa)keHHEM CepbIX €IaHLEB (MOIIHOCTHIO 10 1,5 M U MPOTSKEHHO-
cteio 30 M) ¢ PparmeHTamu maHuUpe TpUIOOUTOB: Niobella amdermensis sp. nov., Nileus sp.,
Megistaspidella sp., Megistaspis sp., Gog sp., Lonchodomus sp.

Mpuic JTusanosa. MectoHaxoxgieHne paerosnaraercst B 350 M K ceBEpO-BOCTOKY OT KJIai-
ouma B moc. AmMaepma u B 0,5 kM K 10re-3amaay ot Mbica JIluBanoBa Ha moOepexne Kapckoro
MOpS U TIPEICTABICHO OOHAXEHUEM YEPHBIX M3BECTHSKOB M TEMHO-CEPBIX CIAHIEB (MOIIHOCTHIO
I0 2,5 M, OpOTsSHKEHHOCThIO Oosiee 50 M) ¢ ¢dparmMeHTamMu mMaHmupend TpuiaoOuToB: Nileus
zhuravlevi sp. nov. u Pseudobasilicus sp.

Oonascenue y oepesnu Bumuno. MecTOHaX0XJEHUE PACIIOIOKEHO HA OKpamHE JAEPEBHU
U TIPEJICTABIICHO OOHAKEHHEM CCpPBIX YETBEPTUUHBIX aJICBPUTOB, 0OPA30BABIIMXCS 33 CUET pa3MbIBa
OTJIOKEHUN HAABEPECKOr0/TOopU30HTa (BUAMMON MOIIHOCTHIO 0,5 M U THPOTHKEHHOCTHIO 25 M,
MIPUHON 5 M) MaHWUPsSIMHU U 00JIOMKaMH MaHIupei Tpuodouros: Chasmops itferensis (Schmidt),
Bolbochasmops “kruegeri (Haller), Calyptaulax lesnikovae sp. nov., Postasaphus itferensis
(Schmidt), [laenus dubari (Krylov), Estoniops mannili Roommusoks u 00710MKOB maHIpeit
[peNCTaBUTENel HEyCTaHOBIEHHBIX pooB ceM. Lichidae mioxoit coxpannoctu. Paspe3 cxoxaen
C BepXHeii 4aCThIO pa3pes3a CXOIHBIX YeTBEPTHYHBIX alleBpUTOB y 1. KisicuHo.

Taxconomusn

Knacc Trilobita Walch, 1771
Ortpsin Phacopida Salter, 1853
CewmeiicTBo Pterygometopidae Reed, 1905
Ponx Bolbochasmops McNamara, 1980
Bolbochasmops kruegeri (Haller, 1973) (pucynku 1—3)

Chasmops kruegeri: Haller, 1973, Taf. 9, Fig. 2, 8, Taf. 11, Fig. 3, Taf. 12, Fig. 2, S. 738—740.
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PucyHkn 1—24. — BHewHMn BuA M3Yy4YeHHbIX NaHUMPEN OPAOBUKCKUX TpuiobutoB JleHuHrpapgckon
u ApxaHrenbckon obnacrten: 1 — Bolbochasmops kruegeri (Haller, 1973), noBpexaeHHbin LedanoH, Ne 40/501:
Aop3anbHbli BUA. YeTBepTUYHbIE aneBpuThbl, oOpa3oBaBLUMECH M3 MOPOS MAABEPECKOro ropusoHTa, 4. ButuHo;
2 — Bolbochasmops kruegeri (Haller, 1973), cBepHyThIn naHumpb, Ne 40/503: gop3anbHbii BUA, YETBEPTUYHbIE
anespuTbl, 4. ButnHo; 3 — Bolbochasmops kruegeri (Haller, 1973), cBepHyTbin naHuupb, Ne 40/503: BeHTparbHbIN
BMA, YeTBepTUYHbIe anespuThl, 4. ButnHo; 4 — Calyptaulax lesnikovae sp. nov., CBEpHyTbIN NaHUMpb, napaTvn,
Ne 40/303: nepegHuin BUA, YeTBEPTUYHbIE aneBpuThl, 4. ButuHo; 5 — Calyptaulax lesnikovae sp. nov., CBEpHYTbIN
naHumpb, ronotun, Ne 40/304: nepegHun Bua, YeTBEPTUYHbIE aneBpuThl, 4. ButuHo; 6 — Calyptaulax lesnikovae
Sp. NOV., CBEpPHYTbIM naHumpb, ronotun, Ne 40/304: gop3ankeHbli BUA, YETBEPTUYHbIE aneBpuThbl, 4. ButuHo; 7 —
Calyptaulax lesnikovae sp. nov., CBepHyTbil nNaHumpb, ronotun, Ne 40/304: neBbin naTepanbHbIALBUA,
YyeTBEPTUYHbIE aneBpuTbl, 4. ButnHo; 8 — Calyptaulax lesnikovae sp. nov., CBEpPHyTbI MaHUMpPL, napaTtumn,
Ne 40/301: pop3anbHbI BMA, YETBEPTUYHbIE aneBpuThbl, O. ButuHo; 9 — Calyptaulax lesnikovae sp. nov.,
CBEPHYTbIN NaHumpb, napatun, Ne 40/307: nepeaHuin BuA, YeTBepTUYHbIE aneBpuThl, 4. ButuHo; 10 — Calyptaulax
lesnikovae sp. nov., CBepHyTbIi naHumpb, napatun, Ne 40/307: gops3anbHbI BUA, YETBEPTUYHLIE aREBPUTHI,
4. ButuHo; 11 — Calyptaulax lesnikovae sp. nov., cBepHyTbI NaHumpb, napatun, Ne 40/307: nesbIi natepanbHbIn
BUA, YETBEPTUYHbIE aneBpuThbl, 4. ButuHo; 12 — Calyptaulax lesnikovae sp. nov., Urugui CBEPHYTOro naHUmps,
napatvn, Ne 40/306 pop3anbHbii BUA, YETBEPTUYHbIE aneBpuTbl, 4. ButnHo; 13 — Nileus,zhuravievi sp. nov.,
KpaHuauii, napatun, Ne 40/311: gop3anbHblii BUA, TANAWOPCKUA FOPU3OHT, panoH Meica' JlnBanoea; 14 — Nileus
zhuravlevi sp. nov., kpauuguin, ronotun, Ne 40/312: gopsanbHbii BUA, TANAWOPCKUA TOPU3OHT, panioH Mbica
JlneaHoBa; 15 — Nileus zhuravievi sp. nov., KpaHugui n nuruguin, ronorwn, Ne_40/312:<aop3anbHbli BUA,
TOMNAaLIOPCKNIA TOPU3OHT, paoH Mbica JlmeaHoBa; 16 — Nileus zhuravievi sp. noy.,amrnani, napatvin, Ne 40/315:
[op3arnbHbl BUA, TOMNaLOPCKUA FOPU3OHT, panioH Meica JleaHoBa; 17 — Nileus. zhuravievi sp. nov., nurngun,
napaTvn, Ne 40/313: gop3anbHbii BUA, T3NALLOPCKUIA FOPU3OHT, paioH Mbica JlnBaHoBa; 18 — Nileus zhuravievi sp.
nov., nurnauia, ronotun, Ne 40/312: gop3anbHbli BUA, TANALWOPCKUIA rOPU3OHT, palioH Mbica JluBaHoBa; 19 —
Niobella amdermensis sp. nov., kpaHugui n nurnamin, ronotun, Ne 40/303: gops3anbHbIn BUA; WHOBICENCKUIA
ropusoHTt, byxta MectHas;; 20 — Geragnostus lawae sp. nov., .pasBepHyTbIi naHumpb, napatun, Ne 40/351:
Aop3anbHbl BUA, KyHOACKUA ropusoHT, p. JlaBa y a. lNopoauwe; 21 — Geragnostus lawae sp. nov., ronoBHOM
N XBOCTOBOM WuTbl, ronotun, Ne 40/352: gop3anbHbin BUA, KyHOACKUANrOpU3oHT, p. JlaBa y a. MNopoguie, 22 —
Geragnostus lawae sp. nov., xsoctoBor wut, Ne 40/353: gop3anbHbIi BuA, KyHOACKUA FOPU3OHT, p. JlaBa
y a. lopogwnwe; 23 — Niobella amdermensis sp. nov., nurngnii, napatun, Ne 40/307: gop3anbHbli BUL, NHOBICENCKNIA
ropusoHT, byxta MectHas; 24 — Niobella amdermensis'sp. nov., nurugmn, napatun, Ne 40/308: gop3anbHbIn BUA,
NHABICENCKNIN FOPU3OHT, OyxTa MecTHas

Figures 1—24. — Trilobite shields and theirs fragments habitus of the studed trilobites of Ordovician of
Leningrad and Arkhangelsk regions: 1 — "Bolbochasmops kruegeri (Haller, 1973), broken cephalon,
Ne 40/501: dorsal view, Quaternary alevrites formed from deposits of Idavere Regional Stage, Vitino village; 2 —
Bolbochasmops kruegeri (Haller, 1973), rolled shield, Ne 40/503: dorsal view, Quaternary aleurites, Vitino village; 3 —
Bolbochasmops kruegeri (Haller, 1973), rolled shield, Ne 40/503: ventral view, Quaternary alevrites, Vitino village;
4 — Calyptaulax lesnikovae sp. nov., rolled shield, paratype, Ne 40/303: dorsal view, Quaternary aleurites, Vitino
village; 5 — Calyptaulax lesnikovae sp. nov., rolled shield, holotype, Ne 40/304: anterior view, Quaternary aleurites,
Vitino village; 6 — Calyptaulax lesnikovae sp. nov., rolled shield, holotype, Ne 40/304: dorsal view, Quaternary
aleurites, Vitino village; 7.==uCalyptaulax lesnikovae sp. nov., rolled shield, holotype, Ne 40/304: left lateral view.
Quaternary aleurites, Vitino village; 8 — Calyptaulax lesnikovae sp. nov., rolled shield, paratype, Ne 40/301: dorsal
view, Quaternary aleurites, Vitino village; 9 — Calyptaulax lesnikovae sp. nov., rolled shield, paratype, Ne 40/307:
anterior view, Quaternary alevrites, Vitino village; 10 — Calyptaulax lesnikovae sp. nov., rolled shield, paratype,
Ne 40/307: dorsal view, Quaternary aleurites, Vitino village; 11 — Calyptaulax lesnikovae sp. nov., rolled shield,
paratype, Ne.40/307: left lateral view, Quaternary aleurites, Vitino village; 12 — Calyptaulax lesnikovae sp. nov.,
pygidium of rolled_shield, paratype, Ne 40/306: dorsal view, Quaternary aleurites, Vitino village; 13 — Nileus
zhuravlevi sp<nov., cranidium, paratype, Ne 40/311: dorsal view, Telashorskii Regional Stage, Cape Livanova region;
14 — Nileus zhuravievi sp. nov., cranidium, holotype, Ne 40/312 : dorsal view, Telashorskii Regional Stage, Cape
Livanova region; 15 — Nileus zhuravlevi sp. nov., cranidium and pygidium, holotype, Ne 40/312: dorsal view,
Telashorskii Regional Stage, Cape Livanova region; 16 — Nileus zhuravlevi sp. nov., pygidium, paratype,
Ne 40/315: dorsal view, Telashorskii Regional Stage, Cape Livanova region; 17 — Nileus zhuravlevi sp. nov., pygidium,
paratype, Ne 40/313: dorsal view, Telashorskii Regional Stage, Cape Livanova region; 18 — Nileus zhuravlevi sp. nov.,
pygidium, holotype, Ne 40/312: dorsal view, Telashorskii Stage, Cape Livanova region; 19 — Niobella amdermensis
sp. nov., cranidium and pygidium, holotype, Ne 40/303: dorsal view, Indyseiskii Regional Stage, Mesnaya Bay; 20 —
Geragnostus lawae sp. nov., enrolled shield, paratype, Ne 40/351: dorsal view, Kunda Regional Stage, Lava river
near Gorodishe village; 21 — Geragnostus lawae sp. nov., head and tail shields, holotype, Ne 40/352: dorsal view,
Kunda Regional Stage, Lava river near Goroditshe village; 22 — Geragnostus lawae sp. nov., tail shield,
Ne 40/353: dorsal view, Kunda Regional Stage, Lava river near Goroditshe village; 23 — Niobella amdermensis sp.
nov., pygidium, paratype, Ne 40/307: dorsal view, Indyseiskii Regional Stage, Mesnaya Bay; 24 — Niobella
amdermensis sp. nov., pygidium, paratype, Ne 40/308: dorsal view, Indyseiskii Regional Stage, Mesnaya Bay
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Mamepuan. J|Ba OBpeXJICHHBIX Lie(aloHa U OJMH MOBPEXKJIECHHBIA CBEPHYTHIN MaHUIUPD,
Jlenunrpanckas 0611., ooHaxkeHue y 1. Butuno, coopsl A. B. Kpsinoa, 2006 rog.

Juacnos. llepennss kpaeBas Kaiima niedaioHa mupokast 1 Boruytas. @poHTanbHas J0nacTh
rnabenu mnosyoBanbHas. baszanmbHble JomacTH ria0eny IMIMPOKHE, TPEYrojbHbIE, HX JJIMHA
COCTaBJISI€T TPETh JJIMHBI Tiabenu. ['1a3Hble KPbILKK HEOOIbIINE, BBICOKO MIPUIIOAHSTHI, OTCTOST
OT TEpeHero M 3aJHero Kpaep IiedalioHa Ha PacCTOSHUM, PaBHOM uX AnuHe. [luruaunii sioutu
OKpYIJIbIM, ckaT ¢ OOKOB, C y3KOH KpaeBoil kaiimMol. JIinHa paxuca NUTHIUS COCTaBIISET IBE
TPEThUX AMUHBI MUruAns. OKOHYaHUE MUTHIUS 3aKPYTJICHHOE U CIIa00BBIMYKJIIOE.

3ameuanusa. Jlannbiii Bun Bmecto poga Chasmops McCoy, 1849 Obut otneecen K. MakHa-
Mmapoii [4] k HOBoMmy pony Bolbochasmops McNamara, 1980. Poccuiickue npeAcTaBTean 3T0ro
BUJIa OTJIMYAIOTCS OT FEPMAHCKUX 00Jiee HU3KUMHU IJ1a3HBIMU OyTpaMu.

Pacnpocmpanenue. BaryHpl 13 4eTBEpTUUYHBIX OTJIOKEHHH ['epmanun: o¢ ProreH, r. 3esumH.
YeTBepTUYHBIE ANEBPHUTHI, CHOPMHUPOBABIIUECS U3 MEpreyield HaaBepecKoro ropu3oHTa, Poccus,
Jlenunrpasackas o0:1., oOHaxkeHue y 1. Butuno.

Pon Calyptaulax Cooper, 1930
[Tonpon Homalops (Remele, 1885)
Calyptaulax (Homalops) lesnikovae sp. nov. (pucynku 4—12)

Mamepuan. lllects manuupeit U onuH nuruauid. lonemun. CBepHYTHIN LENbIA NaHIUPD
(pucynku 5—7) xpanutcs B my3zee CIIGITU(TY), Ne 40/304, Jlenunrpasackast 06J1., 4eTBepTHY-
HBIC aJeBPUTHI, 00pa30BaBIIMECS 3a CYET pa3MbIBA OWIOKECHUH HIaBEPECKOr0 TOPU30HTA (Ka-
TUickuil apyc), n. Butuno, co6opsr A. B. KpbuioBa, 2006 roa. Ilapamunei. CBepHyTble HOBpe-
)AeHHbIe TaHupu u raruanid, Ne 40/301-440/303, 40/305—40/307 (pucyuku 4, 8—12), Jle-
HUHTpajicKas 00JI., YeTBePTHUUHBIEC aleBPUTHI, . ButnHo, coopsl A. B. Kpbutosa, 2006 rox.

Juazno3. Kpanunuii CHIIbHOBBIIYKITBIN. @pOHTaIbHAS JIONACTh r1abesid TpeyrojbHas, BO-
THyTasi, JUIMHHas. ba3anbHble JIOMacTd rialeny y3Kue U JUIMHHBIE, TPEyrojbHbIE, COCTABISAIOT
MOJIOBUHY JJIMHBI KpaHUAMS, 3aJ(HUE IMONEPEUHBIEC JIONACTH KOPOTKHE, 0€3 Mepe UMOB. 3aTHUE
BETBH JIMILIEBBIX IIBOB KOPOTKHE (MX AJIMHA COCTaBJsET OJHY BOCBMYIO OT JJIMHBI IVIa3HBIX KPbI-
I€K), JUATOHAJIBLHO PACXOAATECA MO OOKaM. 3aThUIOYHOE KOJIBIIO Y3KOE, TOJICTOE M CIaOOBBIMTyK-
noe. /lnnHa paxyca NUTHIUSA . COCTABISAET IBE TPETU OT AJIUHBI TUTHIUS.

Onucanue. CnyHHOK, NAHIMPH JUITMITUYECKUH, CKaT ¢ OOKOB (criepeau U ¢3a]u), HeOob-
IIUX Pa3MepoB, cAaOOBBIMYKIbIA. KpaHuauil CUIIbHOBBIMYKIIBIN, CLIEpEeAN YMEPEHHO BBIMYKIIBIH,
HEOONBIINX pa3MepoB. llepenHue BETBU JIMLEBBIX IIBOB JUIMHHBIE, CHadajla MPOXOJAT
napajieIbHOVIPYE ApYyTy, 3aTeM Ha NepeHeM Kpae rinabenu cxonsarcs. ['nabens TpanenneBuaHas,
PE3KO BBICTYNAET BIIEpE C TPEYroabHOW (POHTAIBHOMN JIONACThIO, BOTHYTA CHEPEIH, PaCIIupEHa
c OOKOB B TiepeiHel yacTu, cepeau 3akpyrieHa, rinajakas. bazanpHble nonacTtu riabenu y3kue
U JUIUHHBIE, TPEYroJIbHbIE, COCTaBISAIOT IIOJIOBUHY JUIMHBI KpaHWUIUS, 3aJHHME IONEpPEUHbIE
JAonactu KOpoTkue, 0e3 MmepekuMoB. [ 71a3Hble KPBILIKU JUIMHHBIC, BBITSAHYTHI Ha3aJ, COMMKEHBI
(MX JUIMHA B TOJTOpa pa3a MEHbBIIE JJIUHBI KPaHUIMS), C Y3KOU KalMOM, 3HAUUTENbHO MPHUIOJ-
HATBl. 3aJHUE BETBU JIMLEBBIX LIBOB KOPOTKHE (MX JJIMHA COCTABJSIET OJHY BOCBMYIO OT JUIMHBI
DJIa3HBIX KPBIIIEK), JUAroHaJIbHO PACXOJATCSA MO OOKaM. 3aThUIOUYHOE KOJBIO Y3KOE, TOJCTOE
U CHJIBHOBBINMyKJIOe. TOpakc COCTOMT M3 OAMHHAALIATH CETMEHTOB, IUIEBPHI Y3KHE, C AMArOHalb-
HbIMU Oopo3aamu. Paxuc Topakca cCOCTaBISIET MOJOBHHY IIMPUHBI Topakca. [luruamii okpyrio-
TPEYTOJIbHBIN, pacceyeH Ha ceMb yacTed (JIMHUU pacCedeHus He JOXOIAT A0 3aJHEero Kpas IH-
THIIUS), BBITSIHYT K334 CO CIIA0OBOTHYTHIM C OOKOB 3aJHUM Kpaem. Paxwc murumus ys3kuil, ero
JUIMHA COCTABJISIET JIBE€ TPETU OT JJIMHBI MUTHIUS, pacceueH Ha ceMb Konel. OKOHYaHUe MUTUANs
BBITSIHYTO K3aH.

[IpuBenem pa3mepsl HaiiIeHHBIX MaHIUPE U GParMeHTOB HANAEHHOTO BUAA TPUIOOUTOB
(Tabmuna 1).

38



Obwas buonozus Beinyck 7/2019

Tab6nwuuya 1. — Pasmepbl CMMHHBIX NaHUMPEN 1 nx cpparmeHToB Calyptaulax (Homalops) lesnikovae sp. nov. (B MM)

T able 1.— Dimensions of shields and theirs fragments of Calyptaulax (Homalops) lesnikovae sp. nov. (in mm)

Pa3mepbl Ne 40/301 | Ne 40/302 | Ne 40/303 | Ne 40/304 [Ne 40/305| Ne 40/306
[nvHa kpanmana 4 4 5 5 — _
[nvHa rnasHbIX KpbILEK 2 2,5 3 3 — —
[nvHa 6a3anbHbIx nonacTew rnadenu 0,5 0,7 1,2 1,5 — —
[nuHa nonepeyHbix 6opo3g rnabenu 0,4 0,4 0,5 0,5 — —
[nnHa noaBMXHBIX LLEK — 5 6 4 — _
[nnHa 3aTbINOYHOro KonbLa 0,4 0,5 1 1,2 — —
OnuHa nurngms 4 — 5 4,5 7 8
OnuHa paxuca nurnamsi — — 2,5 2,5 4,5 5

3ameuanue. llepBble CBeIEHUS O HAXOJKE HOBOW NTEPUIOMETROTIMABI C KPYyIHBIMU
0a3aJIbHBIMH JIOTIACTAMHU M 3aKPYIJIEHHBIMH HIEUYHBIMH yLJIAMK, U3 YETBEPTUYHBIX 0Opa3OBaHUM,
c(hOpMHUPOBABIIUXCS U3 OTIOKEHUN HIaBEPECKOTO TOPU30HTA 3amana JIeHMHrpaackoi obnactw,
npuBoasaTcs B padote b. I1. Acatkuna (omnpen. A. ®@. JIecHUKOBOI), OJTHAKO BUJI €10 HE OBLI OIH-
CaH KaK HOBBIH, a 3TU KOJUIEKI[MOHHbIE MaTepUabl HE COXPAHUIICH [5].

Cpasnenue. Ot Calyptaulax (Homalops) altumii (Remele, 1885) u3 BamyHOB 1 IJIbI0 TJay-
KOHUTOBOTO u3BecTHska ['epmanuu u IlIBeuun [6; 7].9TOT BUJ OTIMYAETCS: BOTHYTOW cHiepenu
nepeaHei 9acTpio 1edanoHa, CHIIBHO BBITSHYTOW BIEPE] I1abelblo, IITHHOW 0a3albHBIX JIOMACTEH
rnabeny B TpU pa3a MEHbIIEH UIMHBI TJa0€In, MEHbIICH IIMHON 3aJHUX MOMEPEUYHBIX 00pO3.]
rnabeny, AJUHHBIMU TJa3HBIMM KpbIIKAMH, MIMHHBIM W TOJCTBHIM 3aTBUJIOYHBIM KOJBIIOM,
BOTHYTOM 3aJHEH 4acCThlO NMUTMIMA M JUIMHOW paxuca IHUIHAus, COCTaBIIOIIEH TPHU YETBEPTH
JUTMHBI TIATUIUS, BBITIHYTBIM K3aau OkoH4Yanwem mnuruaus. Ot  Calyptaulax (Homalops)
norvegicus Stormer, 1945 [8] U3 BEpXHHUX XaCMOIICOBBIX U3BECTHAKOB HopBeruu onucaHHbIil BU
UMeEeT CIyIyIoIIMe OTIMYMSL OTCYTCTBHE BBIPDRXXEHHOH KailMbl Ha IepeiHeM Kpae uedasoHa,
JUTMHA Oa3ajbHBIX JIOMACTEW [[Ia0eNu B TPH pa3a MEHBIIE JIUHBI TNIa0eH, TOPU3OHTAJIbHBIC
3alHUE TIONepeyYHble 00po3apl rnadeiar ¢ HEBBIPAKEHHBIMM C OOKOB JABYMS B3AYTUSMU
y 3aTbUIOYHOTO KOJIbIa, Y3KOE 3aThUIOYHOE KOJIbLO, AJMHA paxyuca MUTUAUS, COCTABIIAIONIAs TpU
YETBEPTHIX €0 JJIKHBI, CTa00BOTHYTHIN ¢ OOKOB 3aJHUHN Kpal MTUTHIHS.

Amumonocua. \Ha3Banue HoOBoMy BUAYy JaHO B uecTb A. @.JlecHUKOBOW — mepBoit
UCCIIEIOBATEIbHULIBI TPUIOOUTOB MIABEPECKOTO0 TOPU30HTA U CBSI3aHHBIX C HUM UYETBEPTHYHBIX
oOpazoBafiniiJlennnrpaackoit obmacTu.

Pacnpocmpanenue. YetBepTuuHbIE aleBPUTHI, 00pa30BaBIIMECS 3a CYET pa3MbIBa OTIIO-
HKEHUI UIaBEPECKOr0 TOpu30HTa JICHHHTpaiCKoil 00IacTi 4YeTBEPTUYHBIM MOPCKHM OacceitHOM:
Kapeep y 1. Knscuno, oonaxenue y 1. Butuno, 0,1—0,5 M BHU3 OT KpOBIIH.

Otpsan Asaphida Fortey et Chatterton, 1988
CewmetictBo Nielidae Angelin, 1854
Pon Nileus Dalman, 1827
Nileus zhuravlevi sp. nov. (pucyuku 13—18)

Mamepuan. JIBa KpaHUUS U TPU TUTUAUS.
T'onomun. Kpaanmuii ¢ murumpem, Ne 40/312 (pucynku 14, 15, 17), nappuBmibckuii sipyc, ApxaH-
resbeKast 00J1., TANAIOPCKU TOPU30HT, pa3pe3 y Mbica JIuBanosa, coopsl A. B. XKypasnesa, 2013 rox.
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Tapamunwr. Kpanumuii u 1ea marumust, Ne 40/311, Ne 40/313, Ne 40/314 (pucynku 13, 16, 18),
ApxaHrenbckass o0JI., TAMAIIOPCKUN TOPH30HT, pa3pe3 y Mbica JIluBaHoBa, cOopsl A. B. XKy-
paBneBa, 2013 rog.

Juacno3. Kpanunuii y3kuid, ¢ HeOOJBIIMMH TJa3HBIMU Kpbllikamu. ['alens TpanenueBu-
Hasi, 3aKpyIJIeHa CIIepe, BOTHyTa ¢ OOKOB. [ 'J1a3Hble KPBIIIKU KPYIIHBIX pa3MepoB. 3aThUIOYHBIN
Oyropok npucyTcTByeT. JnuHa rnaGenu BaBoe Gosblie e€ mupuHbl. Kaiima, oTnesnsomnias ria3Hbie
KPBIIIKA OT Ti1abenu, — pe3kas U mupokas. [ mabens pacmmpsiercs: K3a4d Ha pacCTOSTHUE, PABHOE
TPeTH JJUHBI ITIa3HBIX KpbILEK. 3aThUIOYHBIA Oyropok MmaneHbkuil. [lurmamit ¢ y3koi 3amHei
KpaeBol Kaimol. /[ninHa 3a1Hel KpaeBoW KaliMbl TUTHMS B YETHIPE pa3a MEHbLIE JUIMHBI ITUTHTUS.

Onucanue. Kpanuauii 1 nuruuii — HeOONBUIMX Pa3MepOB, CUIbHOBBITYKIbIE U TJIaJKHE.
Kpanuauii cunbHOBBINTYKIIBIN, y3Kkui. JIuneBble MmBBI 3aj1HenieuHble. [1abenp criepeny 3akpyr-
JIeHa, y3Kas, TpareueBHIHas, pe3KO CyXkKaeTcsi ¢ OOKOB, U CIIepeIy pacIiupseres Ha TPETh JJIMHBI
TNIA3HBIX Kpblmek. J{nmuHa rimabenu BaBoe Ooibine e€ IUpUHBL [ 71a3HBIS! KPBIMIKH KPYITHBIE,
HIMPOKUE, MOIYUIMIITUYECKUE, OTCTOST OT NMEPEAHETO Kpasi Ha paCCTOSHUM, ITOJyT0pa UX JJIMHBL.
Kaiima, oTnenstoniasi riaa3Hble KpbILKH OT Tabenu, — pe3Kas HelllpOKasl. 3aTblIIOUHOE KOJIbIIO
HE BBIPA)XEHO, 3aThUIOYHBIA OYrOpOK MajeHbKHM, HaXOAUTCS Ha 3aJHEei TpeTH JUIMHBI Tialenu.
[Muruauii noMy3IMNTUYECKUH, ¢ Y3KOM M IUIOCKOM KpaeBOW KaliMOM (M TOJCTBIM Meperudom),
pacmupsitonieiicss ¢ 6okoB. JlnuHa 3agHeil KpaeBOW KalMbl MATHAUS B YETHIPE pa3a MEHbIIE
JUTMHBI TUruand. Paxuc nuruaus — cnepeay MUpOKUid, TPEYTOJIbHBIN.

Cpasnenue. Ot Nileus armadillo Dalman 1827 [9] u3 skcnan3zycoBoro u3BectHsika LlIBeruu
HOBBIM BHUJ OTIWYaeTCs: OoJjiee y3KOM Triadelbio, HAIMHUEM 3aThUIOYHOrO0 Oyropka, ciabo-
BBIPQXCHHBIM PAaxMCOM IMUTHANAA U KPacBOW KaWMOM TMIMAUS, COCTABIAIOLIEH ONHY YETBEPTYIO
YacTh JUIMHBI muruausi, ot Nileus svalbardensis (Fortey, 1975) u3 otnoxenuii ¢popmanuu Ban-
axagp¢ona [10]: y3koi mepenHeil yacTeio pa0€Ny, YETKUMH CIHMHHBIMHU OOpO3aMU KpaHUAMS,
MEHBIIMMH pa3MepPaMHt INIa3HbIX KPBILIEK U BBIPAXKEHHOW 3aIHEW KaiMOM ITUTHINS.

3ameuanue. Hanbonee TakCOHOMUYECKUITOMHBIA 0oOpaser TpuioOuTa 3TOro BUAA Ipel-
CTaBJICH OJTHUM KPaHHUJIUEM U MUTUIUEM, MPUHAJICKALIUM K OJHOMY NaHIupio (pucyHku 14, 15
U 17), KOTOPBIM COOTBETCTBYIOT/II0O MOP@OIOruM (pa3Mepsl INa3HbIX KPBILIEK, HMIMPHHA paxuca
MUTHAMS ¥ 33 JHEH KaliMbl TUTHAMS ) €11€ OJMH KpaHUAUM 1 1Ba nuruaus (pucynku 15, 17, 18).

[TpuBenem pazmepsl H3yHEHHBIX (PparMeHTOB MaHLUPEN ONMMCAaHHOTO BHUJA (Tabauna 2).

Omumonozua. Ha3zpaHue HoBoMy Buay JnaHo B yecTb A. B.XKypasneBa, coOpasiiero
TUIIOBOW MaTepual.

Pacnpocmpanenue. Hwxuuii OpaOBUK, NAPPUBWIBCKUN SPYC, TANAIMIOPCKUNA TOPHU3OHT,
ApxaHrenbckas £00J1acTh,” ceBepHbI Oeper OyxThl MecTHOH, 1,0 KM K BOCTOKY OT YCTbs
p. Kamenka, 4,2'M BBEpX OT MOAOIIBHEI pa3pesa, pailoH mbica JIuBaHoBa, B 0,5 KM K BOCTOKY OT
noc. Amaepma.

T a 6 n udl at2. — Paamepbl pparmeHToB naHumpeit Nileus zhuravlevi sp. nov. (B MM)

T a b | e:20— Dimensions of fragments of shields of Nileus zhuravlevi sp. nov. (in mm)

Pasmepsbl Ne 40/311 Ne 40/312 Ne 40/313 Ne 40/314

OnvHa kpaHmansa 6 7 — —

[nvHa nepegHux BeTBEN NNLUEBbLIX LUBOB

4
OnunHa rnasHbIX Kpbiwek 4
[nuHa 3agHMxX BETBEN NMLEBLIX LLIBOB 1

OnuHa nurngma —

OnuHa paxuca nurngmns —

NI~ IN|BA[O
N|O®|©
N

LLinprHa 3agHen KpaeBon KarMbl NMTNMans —
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CewmetictBo Niobidae Jaanusson, 1959
Pon Niobella Reed, 1931
Niobella amdermensis sp. nov. (pucynku 19, 23, 24)

Mamepuan. Onun xpanuauid u Tpu nurugus. [ onomun. Kpanuauii ¢ nuruauem, Ne 40/309
(pucynox 19), nanuHTCKUN ApycC, WHIABICEHCKHUI TOPU30HT, ApXaHTeNIbCcKast 00J1., CEBEPHBIN Oeper
OyxTtel MectHoi, cOopsl A. B. Kpriosa, 2012 rog.

Iapamunwvr. JIea nurunus, Ne 40/307, Ne 40/308 (pucynku 23 u 24), manuHTCKUMnsIpPYC,
HHIBICEUCKUN TOPHU30HT, ApXaHreiabckas oOJ., ceBepHBId Oeper OyxThl MecTHOM, cOOpHI
A. B. Kpsuiosa, 2012 rog.

Huaznos. Ilepennsas kpaesas KaiiMa KpaHUIUS y3Kasi, COCTABIIIET MEHEE OJJHOM BOCBMOM €T0
JuinHbl. Kaiima, oTnensromas riasHble KpbILKY OT riabenu, — y3Kas U ToHKas. I'maGesns enabo
BOTHYTa ¢ OOKOB, pacIIUpsETCs] Ha MOJOBUHBI JUITMHBI TJa3HBIX KpblmIeK. [[nuHa miabenu BaBoe
Oonpuie e€ mupuHblL. [71a3Hble KpPBILKM HEOOJBIIME, IJIOCKUE, MOJYKpPYMible, JOTCTOAT OT
MIEPEAHETO U 3aJHEr0 KpaeB HAa PaCCTOSHUU IOJITOPBI UX JUIMHBL. [[1uHa 3ajHeN KpacBOW KaliMbl
INUTUAMS B YETHIPE pa3a MEHbIIE JUIMHBI TUTUANS.

Onucanue. Kpanuauii ciaGOBBIMTYKIIbIHA, C YIUIOMEHHBIMH U ITAPOKAMHU TIa3HBIMHU KPBIIIKAMH,
KpYIHBIX pa3MepoB. [lepennsst kpaeBas KaiimMa KpaHuaus y3kas (e€ IJIMHA B BOCEMb pa3 MEHbIIE
JUTMHBI Kpanuust). [ 1abens OynaBoBHIHAS, IMPOKast CIIEPEAH, 3aKPYIJIEHa, PE3KO CyKaeTcsi ¢ OOKOB,
U CIIepe/i PacIIUPSETCs Ha MOJOBUHY JUTMHBI ITIa3HBIX KpblleK. JrHa riaGenu BaBoe OGosnblie eé
MIMPUHBL. [ 71a3HbIe KPBIIKA HEOOJBIINE, TTIOCKHE, MOTYKPYTIIBIC, OTCTOST OT MEPEIHEr0 U 33/HETO
KpaeB Ha PacCTOSHUM MOJNTOPbI UX JUIMHbL. Kaiima, oTaensifomast InasHble KpbIILIKK OT riadenu, —
y3Kast ¥ HedeTKast. 3aTbUIOYHOE KOJIBLIO y3KOe, C1ab0 BhIPaKeHO. 3aTbUIOUYHBINA OyTrOpOK OTCYTCTBYET.
[Turuauii  MOMY IIMNTAYECKHA, C Y3KOM 3aqHeM KpacBOM KaiMoW (M TOJCTBIM TIEPEruooMm),
COCTaBJISIOIIEH OIHY YETBEPTYIO JJIWHBI NMUTHAUA. PaxuC nmuruans yMEpeHHO LIUPOKUH, Tparenue-
BUJHBIHN, C3a]T1 3aKPYTJICH, cl1ab0 pacceyeH Ha CeMb CETMCEHTOB, TOXOIUT 0 3aIHEH KPaeBOi KaliMBbI.

[TpuBenem pazmepsl HaiiieHHBIX QPAarMEHTOB MAHLUpPEN 3TOro Buaa (Tadiuna 3).

Cpasnenue. Ot Niobella snigirevskii (Krylov, 2004) u3 maroprckoro ropu3oHta JleHWH-
rpajackoi 067. [11] HOBBIA BHI OWIMYACTCS: Y3KOW IN1abenblo, HAIMYMEM 3aThUIOYHOTO Oyropka,
C1a00BBIPAKCHHBIM PAXUCOM MUTHAMS. U KPA€BOM KaWMOW MUTHINS, COCTABIISIONICH OJIHY YeTBEp-
Ty10 4acTh ero anuHbl. Ot Niobella uralica Balashova, 1976 u3 tydoB Ypana [9] onucanHslii BUI
OTJIMYAETCS: IIMPOKO PAacCTaBIECHHBIMM IVIA3HBIMHU KPBIIIKAMH, OTCTOSIIMMH OT TEPETHEro U 3a1-
Hero KpaeB Ie(asioHa Ha pacCTOSHUU MOJTOPBI UX JUTMHBI, IIUPOKON IN1abeNblo, PE3KO CyKaluMes
Ha3aJl paxuCcOM M BBIPAKEHHOW 3aJHE KpaeBOM KaliMOW MUTKMAMs. DTOT BUJ TAKXKE OTIUYAETCS OT
YCTAaHOBJIEHHBIX BOTOM paiione Niobella laeviceps Dalman, 1827, N. sp. 1, N. sp. 2 [12]: mmpoxoii
rina0elnblo, IIasHbIMKA, KPBIIIKaMM, OTCTOSAIIMMHU OT INIA0eIM Ha pacCTOsSHHE, PaBHOE MX JUIMHE,
3a/IHEW KaiMOM, HAUMHAIOLIEHCS y paxuca MUTHINs, U MEHbILIECH IIUPUHON paxuca MUTHINs.

Ta6 nuu a 3.~ Pasvepbl dparmeHToB naHuupen Niobella amdermensis sp. nov. (B MM)

Tabde 3.— Dimensions of fragments of shields of Niobella amdermensis sp. nov. (in mm)

Pa3wmepsbl Ne 40/307 | Ne 40/308 | Ne 40/303
[nvHa kpaHnansa — — 23
[nvHa nepegHux BeTBEN NNLEBbLIX LWBOB — — 21
[nvHa rnasHbIX KpbILek — — 7
[nnHa 3agHMX BETBEWN NULIEBLIX LLIBOB — — 11
Onvna nurmgmsa 7 10 23
LLnpnHa 3agHen kpaeBon KaMbl NUrnaus 1,5 2 2,2
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3ameuanue. Hanbonee moiHbIM HAOOPOM TaKCOHOMUYECKUX IPU3HAKOB ATOr0 BUAA Xa-
pakTepusyercs oOpasel, MpeACTaBICHHBIA KpaHUAWEM U MHUTHUANEM, MPUHAICKAIINM K OJHON
ocoou (pucynHok 19). EMy COOTBETCTBYIOT MO IJWHE 3aqHEH KaWMbl MHUTUIWSA, OUYEPTAHUSM
U IIMPUHE paxuca JBa APYTUX OTACIbHBIX MUTUAUS (PUCYHKH 23 u 24).

Omumonozua. Ha3zanue BUIy J1aHO MO HA3BAHMIO MECTY JIOKAJIU3ALMU TUIOBBIX 3K3EM-
UISIPOB (TOC. AMIepma).

Pacnpocmpanenue. CpenHuii OpJIOBUK, TATUHTCKUM SPYyC, HHABICEHCKUN TOPU30HT, BOCTOU-
Has 4acThb ApXaHTenbckod o0J., ceBepHbIi Oeper OyxThl MectHoil, 1,0 KM K BOCTOKY. OT YCThbs
p- Kamenka, neBblit Oeper, 2 KM OT yCTbsl peKU BBEPX 10 T€UEHHIO, 1,2 M BBEpX OT MOJQIIBHI pa3pesa.

Otpsin Agnostida Salter, 1864
CewmetictBo Agnostidae McCoy, 1849
Pon Geragnostus Howell, 1935
Geragnostus lawae sp. nov. (pucynku 20—22)

Mamepuan. OnuH NOBPEXIECHHBIN TAHIUPb, OJIMH T'OJOBHON 1 JiBa XBOCTOBBIX ILIMTA.

T'onomun. T'onoBHOM M XxBocToBOW IUThL, Ne 40/352, (pucyfok 21), AappuBHILCKHN spyc,
Jlenunrpanackast oo, p. Jlaa y n. ['oponutie, kyHnackuii ropu3ont, cGeper ] . C. Uckromns, 2018 rox.

Iapamun. Ilanuups, Ne 40/351 (pucyHok 20), gappuBuibckuit sipyc, JIeHuHrpaackas ooi.,
p. JlaBa y n. I'opomunie, kynnackuii ropuszonTt, coopst M. A. Komkaposa, 1997 rog.

Jononnumenvhuvut mamepuan. XsoctoBoil 1wt Ne 40/353 (pucyHok 22), TappuBUILCKUM SIpyC,
Jlenunrpajickas 001, p. JlaBa y 1. ['opomuiiie, KyHaackuii ropusoHT, coopsl I. C. Mckrors, 2018 o,

Juaznos. lupuHa nepenHeld KailMbl COCTABJSET OIHY CEIBMYIO OT IJIMHBI I'OJOBHOI'O
mwta. ['mabens cnepenn cykeHa u 3akpyricHa. JJiarHAa rimadeny CoCTaBIsSeT MATh CEAbMBIX JTHHBI
TOJIOBHOTO IIMTA. XBOCTOBOM ILIUT YIJIMHEHHBIH, C Y3KOH W BBINIYKIOH OCEBOH MpPOJIOJIbHOU
JIOTIACThIO U ABYMS HEOOJIBIIMMU OOKOBBIMU,IEPETHUMHU JIOTIACTAMHU.

Onucanue. CnMHHOW NaHUUPh CUIIbHOBBIITYKIIbIA, TTIaAKUNA. ['0OJOBHON IIUT yJJIMHEHHBIH,
MIOJIYJUIMIITHYECKUM, CIIepeau 3aKpyTJI€H, CHIBbHOBBINYKIBIA, C IMMPOKOW BOTHYTOM NEpEIHEH
KpaeBou Kaiimoi. IllupuHa nepenHEH KaliMbl COCTaBIAET OJHY CEAbMYIO OT JUIMHBI F'OJIOBHOI'O
IIMTa U paBHA IIUPUHE 3aJHEH KalMbl XBOCTOBOrO 1uTa. [mabenb y3kas, OKpyrio-mpsMOyroib-
Hasl, Clepellu 3aKpyIJIeHa, ¢, HeOONbIINM MEePEeKUMOM B 33JHEH YacTH HA PACCTOSIHUU TPETH €&
JUIMHBL. J{muHa T71a0eliu | COCTaBIseT MATh CEAbMBIX UIMHBI TOJIOBHOTO muTa. B 3amHeil yactu
riabeny no 0okaM.OT He€ IPUCYTCTBYIOT JIBE Majible, OBAJIbHbIE, PACIIMPEHHbIE ¢ OOKOB KOPOTKHE
nonactu. TopakC KOPOTKHM, COCTOMT W3 JBYX KOPOTKHX IUIEBP C KPYMHBIMHU MOIXYKPYTJIbIMU
B3AYTUAMH. XBOCTOBOM LIUT MOJY3UIMIITHUECKUH, C IIMPOKOM 3aIHEM BOTHYTOM KpaeBOil KaiMou
U JIByMs HEOOJBIIMMU IIUMNaMU. Paxuc XBOCTOBOrO LIUTA JUIMHHBIN, ¢ ABYMS IONEPEYHBIMU
nepeXxUMaMy, y3KOH M BBITYKJIONH HPSMOYTOJIBHOM OCEBOM JIONACThIO M IBYMsI HEOOIbIIMMHU 00-
KOBBIMU JIEPEAHUMH JIOMACTIMHU.

Ipusenem pazmepsl nanupeil 1 GpparMeHToB TPHUIOOUTOB TOTO BHA (Tabaula 4).

Cpasnenue. Ot Geragnostus ingrica (Schmidt, 1894) u3 BomxoBckoro ropu3onrta JIeHUH-
rpajackoit o6u1. [13] HOBBIM BUJ OTIMYAETCS: IUPOKUMHU TOJIOBHBIM M XBOCTOBBIM IIUTAMHU C Y3KOU
KaiiMoii, pacHIMpEeHHOW crnepenu Tadenbio, Pe3KO BBIPAKEHHBIMH OOKOBBIMU JIOMACTSIMH Ha
paxuce NUTHus, Y3KUM paxucoOM IUTHIUS.

3ameuanue. Hanbonee moaHbIM HAOOpOM MOP(OIOTHYECKUX MPU3HAKOB JyYIlel COXpaH-
HOCTH OTJIM4YaeTcsi oOpasel] ¢ TOJOBHBIM M XBOCTOBBIM IIUTAMH, NMPHHAJICKALUMH K OJHOMN
0coOu (pucCyHOK 21), KOTOPBIM COOTBETCTBYET Pa3BEPHYTHIM MAaHIUPb M XBOCTOBOM IIMUT IO
LIMpUHE TIEPEeJHEN KaliMbl TOJOBHOIO U 3aJHEH KaliMbl XBOCTOBOT'O IUTOB, BBITYKJIOCTH OCEBOM
1 OOKOBBIX JIonacTen paxuca nuruaus (pucynku 20, 22).
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Tabnwuuya 4. — Pasmepbl CMIMHHOIO NaHUMpsa 1 doparMeHToB NaHumpen Geragnostus lawae sp. nov. (B MM)

Table 4. — Dimensions of shields and fragments of shields of Geragnostus lawae sp. nov. (in mm)

Pa3mepbl Ne 40/351 Ne 40/352 Ne 40/353
[nnHa ronoBHoro wuta 3,5 4 —
[OnvHa rnabenn 2,5 2,5 —
LUnprHa nepeaHel KpaeBon KanMbl FONIOBHOIO LLUTa 0,5 0,5 —
[nnHa XBOCTOBOrO WMTa 3,5 4 5

Amumonozun. Hazpanue Buny naxo no p. JlaBa (Jlenunrpaackas o6:.), B pazpesax KaHbOHa
KOTOpPOM HalJ€H JAaHHBIA BHI.

Pacnpocmpanenue. HuxHuil opnoBuk, ¢Guockuil spyc, KyHAACKUH«TOpHU30HT, JleHHH-
rpajckas oosacte, p. Jlaa y 1. lopommmne, neswiii Oeper peku, 0,4—0,5 M BBEpPX, OT HOIOIIBHI
cioeB ¢ Asaphus expansus Linn.

3axiouenne. B pe3ynpTare mpoOBENEHHBIX HMCCICIOBAHUN OBLTW, OTIMCAHBI: YETHIPE HOBBIX
MECTOHAXOXKJICHHUS TPUIIOOUTOB JapPUBUIBCKOTO—KATUHCKOTO sipycoB JIeHuHrpaackoir u Apxas-
re’bCcKoil obmacreii: ceBepHblil Oeper OyxTel MectHOH, p. Kamenka, mbic JluBanoBa u 1. Butuno,
U YeThIpe HOBBIX BUAOB TpuiaooutoB: Calyptaulax lesnikovaeisp. nov., Nileus zhuravilevi sp. nov.,
Niobella amdermensis sp. nov. u Geragnostus lawae sp. nov. (Taxxe ObUT TIepeonucan eme OauH
Bun Bolbochasmops kruegeri (Haller, 1973), BiepBbie OTMEUEHHBBIN HA TEPPUTOPHUH JICHUHTpaICKOM
00:1.). DTU JaHHBIE TTO3BOJISIOT YTOUHUTH MOP(OIOTHIO, PACHPOCTPAHEHUE U BUAOBOUM COCTAB POJIOB
OpPIOBUKCKHX TpuiooutoB Bolbochasmops, ‘Calyptaulax, Geragnostus, Nileus w Niobella
(cemeiictBa Pterygometopidae, Agnostidae, Nielidae, Niobidae) Boctounoit EBporibr.

ABTOp GylaroapuT 3a IEHHBIE COBETHIIOKTOpa reorpapudeckux Hayk /1. FO. BonpmmsHoBa
(AAHUUN), xanaupata reosoro-muHepanorndeckux Hayk lO. B.3auky (YII «I'eocepBucy,
Munck, benapycs), a Taxke kaHauaara reojgoro-Mmunepanornyeckux Hayk I'. C. Uckrons (OT'BY
«BCET'EN», Cankr-IlerepOypr, | Poccus), kanamagara reonoro-MHHEpaJOrMUeCKUX HaykK
A. B. XypasneBa (MuctutyT reonoruu HI[ Komu YPO PAH). E. A. FOdepony, K. I1. Pa3anoBa,
B. A. IInakcuny (®I'BY © «BCEI'EW», Cankr-Iletepbypr, Poccus) u M. A. Komkaposa,
MMOMOTAaBIIKX TIPH cOOPE 06pa3moOB TPHUIOOUTOB.
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In.the article four new trilobite localities of the Florian—Katian Stages (Lower—Upper Ordovician): Kamenka
river,/Livanova Cape, Mesnaya Bay and Vitino village of the Arkhangelsk and Saint-Petersburg regions and four new
trilobitedspecies: Calyptaulax lesnikovae sp. nov., Nileus zhuravlevi sp. nov., Niobella amdermensis sp. nov.,
Geragnostus lawae sp. nov. from these localities have been described. Trilobite species Bolbochasmops kruegeri
(Haller, 1973) has been found in Saint-Petersburg region for the first time. New data on morphology, paleogeographic
distribution and species consideration of trilobite genus Bolbochasmops, Calyptaulax, Geragnostus, Nileus u Niobella
(Pterygometopidae, Agnostidae, Nielidae, Niobidae) of East Europe have been obtained.
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HOBBIE JAHHBIE IO KAMHO30MCKAM MOJLTIOCKAM POJIOB MYA,
CYRTODARIA U NEPTUNEA (MOLLUSCA: HIATELLIDAE, MYIDAE, BUCCINIDAE)
MMOJIYOCTPOBOB KAHUH U IOTOPCKHI

B craree nmaercst Mopdonornueckas XapakTepUCTHKA JBYX BHIOB M OJHOTO IMOJBHJA BBIMEPLIMX MOPCKHX
JIByCTBOPYATHIX MOJUTIOCKOB: Mya pullus Sowerby, 1826, Cyrtodaria angusta (Nyst et Westendorp, 1839) u Neptunea
striata lyratodespecta Strauch, 1972 aTIaHTUYECKOTO IIPOMCXOXJICHUS IUIMOLIEHA —< pAaHHEro. IuleiicToleHa
noxyoctpoBoB Kanmn m IOropckuii. [IpeacraBurenu 3Tux BuAOB OblIM OOHApYXEHB! B, ceMHaAUATH MECTOHAXO-
JKICHUSIX Ha pekax: PeiOHas, Mypcesixa, bompimmas Oro, Snrapeit, Xetisxa, YepHas, pyubsx [lpaBeiii u BemsiMBoX,
r. XyOrams u B palioHax o3ep Xaparo, SHrapelTsl, pailoHoB MeicoB AHpeesa, Hrapka-ITscans, [lnunmiep, ycTtees
pex IlepBas Ilecuanas, Tperss Ilecuanas, Slpxomasxa, IOnmecenmpsixa m Tpsamsl Tabeiimycrop. OTH BUABI Takxke
BCTpeuarorcsi Ha apxumenarax Hosas 3emuss um CeBepHast 3emuisi. V3yueHHBIE KOMINIEKCHI MOPCKHX MOJIIFOCKOB
MOKAa3bIBAIOT, YTO BO3MOKHA KOPPEIISIIUSA MEXKILY OTIOXKEHUSIMU POTOBEKOM CBUTHI TosryocTpoBa Kanun u FOropeknit
u ¢opmarnmu Kpacueiii Kpar (BepxHsis yacth) AHriauu, neckoB (opmarmu Kan KoOenxaBn I'peHnmaHmuu, MecKoB
Meckem benbrum m cxomnsix neckoB HunepmanmoB u I'epmanuu, nauku aneBputoB llnunoepren. Komrekch
MOPCKHX MOJUTIOCKOB KOJIBUHCKOH CBUTHI KOropckoro noiayoctpoBa KOppeTMpyoTcs ¢ oTiaoxkeHusaMu KopamnHoBoro
Kpara Aunrmuu, ¢popmarmn Jlnmuto bensrum, popmarmii Ocrepxayr u Macenync Hunepianmos.

KaroueBsie caoBa: Mya; Cyrtodaria; Neptunea; kaiiHO30W; IuiHoleH; ruieiicroneH; CeepHas EBpasus;
3aHKJICKUH ApYC; Tena3cKui spyc.

Puc. 44. bubmmorp.: 25 Has3B.
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NEW DATA ON THE CENOZOIC MOLLUSCS OF THE GENERA MYA,
CYRTODARIA AND'NEPTUNEA (MOLLUSCA: HIATELIDAE, MYIDAE,
BUCCINIDAE) OF THE KANIN AND JUGORSKII PENINSULAS

In the articlexmorphological characteristic of two distinct marine bivalve species and one subspecies: Mya pullus
Sowerby, 1826, Cyrtodaria angusta (Nyst et Westendorp, 1839), and Neptunea striata lyratodespecta Strauch, 1972 of
Atlantic origin of the Pliocene— Early Pleistocene of the Kanin and Jugorskii Peninsulas is given. The representatives of
these species have been found in seventy localities, which included the rivers Rybnaya, Murseiaha, Bolshaya Ou,
Yangarei, Heiaha rivers, Velymvozh and Pravyi streams, mountain Hubtape and Andreeva, Ngarka-Pesale, Shpindler
Capes, Hardto lake region, eustuarium of Pervaya Peschanaya, Tretia Peschanya, Yarkotzayaha, Udesediaha and
Tabeimusur ridge. These species have been found in Novaya and Severnaya Zemlya Archipelago. The studied complexes
of molluscs show possible correlation between deposits of Rogovskaya Formation of the Kanin and Jugorskii Peninsulas
and the upper part of Red Crag Formations of England, sands of Kap Kobenhaven of Greenland, and Meskem sands of
Belgium and similar sands of the Netherlands and Germany, member of alevrites of Spitzbergen Archipelago. Deposits
of Kolvinskaya Formation of the Jugorskii Peninsula correlate with deposits of Coralline Crag of England, Lillo
Formation of Belgium and Oosterhout and Massluis Formations of the Netherlands.

Key words: marine molluscs; Mya; Cyrtodaria; Neptunea; Pliocene; Pleistocene; North Eurasia; Zanclean
Stage; Gelasian Stage.

Fig. 44. Ref.: 25 titles.
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BBenenue. M3ydueHneM HCKOMAEMBbIX KaiTHO30MCKUX MOPCKUX MOJUTFOCKOB CEBepa 3araHou
EBpasun 3anumanuce P.JI. Mepkiun, B. H. Cakc, B. C. 3apxunze, C. JI. Tpouuknii, 3. 1. Diix-
Banba, M. A.JlaBpoBa, [1—3 u ap.]. Onnako manakodayHe Haubojee IPEBHUX OTIOXKEHUH
KaifHO30s y/AesUI0OCh HEJOCTaTOYHOE BHUMAaHHUE, XOTsS psiJl uccienoBateneit [2 u ap.] oTMevanu
HaJIMYME psia BBIMEPIIMX BHJOB ATIAHTUYECKOTO IPOUCXOXKACHHUA. [[aHHBIE O NPUCYTCTBUU
BUJOB AaTJIAHTUYECKOTO TPOMCXOXJIEHUS B OSTOM palOHE MOATBEPIKIAIOTCS HAOIIOJCHUAMU
MUTpaliy COBPEMEHHOW ManakohayHbl B 3amagHol wactu EBpasmiickoit Apkruku [4]. Lensio
JTAHHOM CTaThu SABISETCA MOP(OIOrHYecKasl XapaKTepUCTHKAa HEKOTOPBIX CIa00M3yUYEHHbIX BBIMEP-
IMX BUJIOB MOJUTFOCKOB, TUITMYHBIX JJIS1 OTJIOKEHUH KaitHO305 3anaja EBpa3suiickoil ApKTHKH.

Matepuan M MeToAbl MccJeAoBaHus. MarepuanoM s JaHHOM paOOTbl MOCTYXKWIN
pe3ynbTathl uccaenoBaHuil B TeueHue 10 ser B 14 MECTOHaXO0XKACHUAX B pa3pe3ax INIMOLeHa —
paHHero ruierictoueHa mnonyoctpoBoB Kanun m FOropckuii. Beero 6buto cobpano 56 paxoBuH
U (pparMeHTOB paKOBHH MOPCKHUX JABYCTBOPYATHIX U OPIOXOHOTMX MOJUTIOCKOB; KOTOpPBIC PUHA/I-
JexaT K 2 BUjaaM u 1 moaBumy.

OCHOBHBIMU METOAAMM HCCIIEJJOBAHUS SBJSIOTCS TaKCOHOMMUYECKOE OMUCaHUWe U IMpoBeJe-
HHUE CPAaBHEHMsI MOP(OJIOrMH M3Y4YEHHBIX BHUJOB C MX NpPEICTABUTEILIMU M3/ pa3pe3oB CeBepHOM
Atnantukn u CeepHoit CubOupu. [Ipu 3TOM mpumeHsUTach KiaceM(pUKaIs MOJUTFOCKOB, Mpe-
noxenHas B “Treatise of Invertebrate Paleontology” [5]. OOpa3nbl 3yHEHHBIX MOJUTIOCKOB Xpa-
HaTcs B My3esax: IRScNB IST — my3zee KoponeBckoro 6esibIruiickoro MHCTUTYTa €CTECTBEHHBIX
HayK, I. bproccens (benbrus), SMF — my3ee ecTecTBEHHbIX Hayk TI. PpaHk(ypT-Ha-Maiine
(Fepmannst), USNM — Awmepukanckom Hammonampeom My3ee, r. Horo-Mopk (CIIIA) n mysee
AO «Ilonspreoy, r. Cankr-IletepOypr (Poccus).

PesyabTaThl ncciaenoBanmii 1 ux oleyskneHme. B pesynprare OCyIECTBIEHHBIX HCCIIE-
JIOBaHMH OblIa TaHa MOP(OIOTHUEcKast XapaKTepHCTHKA IBYX BUJOB M OJHOTO MOJBH/IA BHIMEPILIUX
MOPCKHUX MOJUTIOCKOB MoyocTpoBoB Kanun M lOropckuii, KOTopble paHee HE OTMEYAJIUCh B OTJIO-
KCHHUSAX KaWHO30s 3TuX paiioHoB: Mya pullus, Sowerby, 1826, Cyrtodaria angusta (Nyst et
Westendorp, 1839) u onnomy nofisuay Neptunea striata lyratodespecta Strauch, 1972. Omnu,
COOTBETCTBEHHO, OTHOCATCS K 34pomam: Mya Linnaeus, 1758, cemeiictBa Myidae Lamarck, 1809,
Cyrtodaria Reuss, 1801 cemetictBa Hiatellidae Gray, 1824 u Neptunea Roding, 1798 cemeiicTBa
Buccinidae, 1815. Dta dayHa npeacTaBisier 0coOblil HHTEpPEC C TOUKHU 3pEHUsI KOPPEISLIH Pa3pe30B
KaliHO304 3anaja EBpazulickoil ApKTuku ¢ paspe3amu 3ananHoil EBponsl, Mcnannnu, ['pennannnn
u ceepa Cubupu. HaxoHky 9THX BUIOB TO3BOJSIOT 3HAYMTENBHO PACHIMPUTH apeail ObLIoro
pacrpoCcTpaHeHHS ITUX BHIMEPIIUX (HOPM (CUUTAIONIMXCS THIIMYHBIME U1 MOpEH ceBepa 3araaHoi
EBporer) Ha 3aflan CeBepHoit EBpasum u roBopsT 0 TecHOM cBszu Manakodayn CeBepHoit
ATtnantuku wCeBepHOro JlenoBuTOro okeaHa B IIMOLEH-PAHHEIUIEHCTOLIEHOBOE BPEMSL.

CewmeiictBo Myidae Lamarck, 1809
Pox Mya Linnaeus, 1758
Mya pullus Sowerby, 1826
Pucynku 1—15
Mya pullus Sowerby, 1826: Tabnuma DXXXI, pucyHnok 2, c. 58 [7]; Mya truncata var. pullus
Wood, 1857: tabmuma XXVIII, pucynok 1f, c. 277—279 (part) [8]; Mya truncata gudmunduri
Strauch, 1972: tabmuma 11, pucynku 6, 9, c. 139—140 [9].

Heomun. llenas npaBas crBopka pakoBuHbl USNM 644314 uzoOpaxeHa Ha Tabmure 11,
pucyHke 9 u onucana C. MakHeiinom [6], a B IpeACTaBIECHHON CTaThe — HA PUCYHKE S, HUKHUN
mieiicroried, Kpacueiit Kpar (BepxHsisi yacTh), rena3ckuil sapyc, paion ¢epmbl Helitpan, AHrms,
koiekropsl  JI. @. bapen-Iloysn, ®.C. MaxHein, [I.JI. Xonkune, 1962 roa. Ilpennoxen
B KAauecTBE HEOTUIIA aBTOPAMHU CTaThM, TaK Kak pakoBuHbl u3 Koyuiekuuu JI. Cayspbu [7]
u C. B. Byna [8] He coxpanumnucs [6; 9].

Mamepuan: 8 nenbix, 3 TOBPEXKICHHbIE CTBOPKU PAKOBUH U 24 3aMKa.
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Jluazno3. PakoBrHa CHIILHO BBITSIHYTA BIlepe/ B 001acTH Makylku. MakyIka y3Kas, OpueHTH-
pOBaHa B TOPU3OHTAJILHOM IUIOCKOCTH, CHJIBHOBBIITYKJIAs, TPEYTOJIbHASA, 32a0CTPEHA, CHIIBHO CYy>KEHa
¢ 6okoB. Makymeunsiit yron 125—140 rpagyco. XoHapodop 1 3aMOYHas BIIaJHA KPYITHBIX pa3Me-
pos. Ilepennsisi kpaeBasi KaiiMa CTBOPOK PAKOBHH CIIEpEIH M C3aJM MaKylleK uMHHas. B GokoBoit
3a7Hel YacTu XoHApodopa (CO CTOPOHBI BBIXOAA HOTH) MPUCYTCTBYIOT JIBE MPOJOIbHbBIE KalfMbl, pac-
XOJISIIIMECS TIOJT HEOOJIBIIIMM YTJIOM (CKOITIICHHAsI KIIEPeI), B TIepeHeN NHOTIa O/THa cl1aboBBIpaskeH-
Hasl MPOAOJIbHAs KakiMa. 3aMOuHasl BIaJWHA MPHUIIOIHATA, C BHIpAXKEHHOH 3a/iHe OOKOBOM KpaeBOM
KaifMoH (Co cTOpOHBI BbIXOAa HOrM). IlepenHre MycKyIbHbIE OTIIEUATKH JJIMHHBIE. MaHTUHHBIL,CH~
HYC PaCHIMPEHHbIN, OKPYTJIO-TPEYTOJbHbIN. 3a/IHss KpaeBasi KaiiMa paKOBUHBI LIMPOKasl.

Onucanue. PakoBuHa HEOONBIINX U CPEIHUX Pa3MEPOB, CIA0OBBIMYKIIast y Kpast, MPOTHBO-
MOJIOKHOTO BBIXOJly HOTHM, PaBHOCTBOpYATas, MOJY3JUIMITHYECKAs, C YMEPEHHO-BBITYKIONH Ma-
KYIIIKOH, OMyIIIeHa BHU3, HEMHOTO BBHITSHYTa B rornepedunoM Hanpasiernu (LS/WS= 0.72—0.75),
C 3aKpYTJICHHBIM 3aJHUM KpaeM M 4YacThIMU TOHKHMH KOHIeHTpuueckuMu peOpamu. [lepemusis
94acTh PAKOBHHBI BBIMyKJas. MaKyIika pakOBUHBI HEOOJbIIAs, CHILHOBBITYKTAsk), CUIIBHO Cy)KEeHa
¢ O0koB. 3amMoyHas BMaJuHa poMOOBUIHO-OBalIbHASA, MpuUnoAHsTa. LUnpuHa 3aMOUHON BIIaAHHbI
B 1,2 paza OGosbliie e€ ATUHBI, TPUOJIMKEHA K BHYTPEHHEMY Kparo pPaKoBHHBL. ‘3aMOyHas BIIAJAWHA
yJajaeHa OT MEepEeaHEro Kpas pakoBUHBI Ha paccrosHue 0,2 pa3za oT €€ mimHbl. Bronas kpaeB 3a-
MOYHOH BIIQJMHBI MMPOXOAMT y3Kasi M HeuyeTkas kaiima. KpaeBas OokoBas xaiima Ha xoHApodope
y3Kasi, BBIyKJIasg ¢ 00eux cTopoH. B 60koBoil yacTu xoHApohopa (Co CTOPOHBI BBIXOJA HOTH)
NPUCYTCTBYIOT JIBE YETKUE MPOJOJIbHBIE OOPO3/bl, PACXOISIINECH 101 HEOOIBIIUM YIJIOM C BBI-
MIyKJIBIMHU KpPasiMH, ¢ MPOTUBOMOJI0KHONW CTOPOHBI — BOTHYTOCTH. 3aIHUI Kpall pAKOBUHBI BOTHYT
U 3aKpyriieH. [lepeanue MycKyJIbHBIE OTIIEYATKU y3KUE W JUIMHHBIE, YIIMHEHHO-TIOIY3JUINIITHYE-
ckue (X IJIHHA COOTBETCTBYET /s JUIMHBI PAKOBHHBI), HpHUOIIKEHBI K OOKOBBIM KPasiM paKOBUHBI,
3agHue — MnosryKpyruble. I1o 3anHel cTopoHe paKOBHHBI U3HYTPU MPOXOAMUT OUYEHB y3Kasi, IOYTU
HE BBIpa)KEHHas KpaeBas KaiimMa. MaHTUIHBIN CHHYC HErTyOOKHil, paclIMpEeHHBIH, OKPYTIiIo-Tpe-
YIOJIbHBIM, HE TOXOIUT IO CEpEeIUHbl PAKOBUHBL, CIMBACTCA C MAHTUMHOW JIMHUEH. [IUCTaIbHBIN
Kpail paKOBUHBI Y3KHI.

Pazmepor (6 mm): nnuna pakoBuH: GA-4 = 31, GA-5 = 41, GA-6 = 42, GA-7 = 36,
GA-11 = 62, mmpuna pakoBuH: GA-4 = 56, GA-5 = 57, GA-6 = 58, GA-7 =59, GA-11 = 68.

Cpasnenue. Ot Mya gudmunduri (Strauch, 1972) [9] onucaHHBIN BHII OTIMYACTCS: XOHAPO-
dbopoM u 3aMOYHON BHAJAWHON 00Ji€e KPYMHBIX Pa3MepOB, BHIMYKJIOW, 3a0CTPEHHOM, BBITSIHYTOMH,
TOPU30HTAILHO OPUEHTHUPOBAHHOMN TPEyroJbHONW MAaKyIIKOW, CHJIBHO CYKEHHOH ¢ OOKOB, MaKy-
mevyHsIM yriioM 125—140 rpagycoB, IIMHHON KpaeBoW KalMOW cHepeiy M C3aAu MaKkyIIKH Ha
JIeBOM CTBOpPKE PAKOBMHBI, HATMUMEM B OOKOBOM yacTu XOoHApodopa (CO CTOPOHBI BHIXOAA HOTH)
JIByX OYEHb Y3KHUX. MPOAOJABHBIX OOpO037, PacXOASIIUXCS MOJ HEOOJNbUINM YIJIOM, OTCYTCTBHUEM
nornepeyHoi GOPO3/IbL Y OCHOBaHHs XOHIpodopa U OOKOBOW MPOJOILHON OOpO3bl B IepeaHeit
JacTu XOHAPO(hOpa, HATUYUEM TOMEPEUHOMN BBIMTYKIONW 3aKpyIJIEHHOW BHYTPb KailMbl B OOKOBOM
3aJlHE¥ 4aCTH 3aMOYHOM BIIAJUHBI, OYEHb Y3KOM, IOYTH HE BBIPAKEHHOM KpaeBOW KalMOHN Ha
BHYTPEHHEH CTOpOHE PaKOBHHBI U KOPOTKHM OKPYIJIO-TPEYTOJIbHBIM MAHTHUHHBIM CHHYCOM, OT
Mya truncata Linnaeus, 1758 [1] nannuueM XoHIpodopa ¥ 3aMOYHON BIAJAUHBI 00Jee KPYIHBIX
Pa3MEpOB, BBINMYKIIOH TOPU30HTAIBLHO PACIONOXEHHOM M CY)KEHHOW ¢ OOKOB 3a0CTPEHHOW Ma-
KYIIKOH, MaKkyeyHbIM yriiom 125—140 rpagycos, JMHHON niepeaHel 60po3/10if Ha BHYTpEHHEN
CTOPOHE PAKOBHUHBI y MaKyIIKH, KPYMHBIMH XOHIPO(GOPOM U 3aMOYHOM BMAAMHON, HaIHYUEM
B OOKOBOH 4YacTH XOHIpo(opa (CO CTOPOHBI BBIXOAA HOTH) XOPOIIO Pa3BUTOM, OTHOCHUTEIHHO
ITUPOKOM, C BBIMYKJIBIMA OOKOBBIMHU KpasiMH, BHYTPEHHEH MPOIOJIBHONW OOPO3/IbI, PACXOIAIIEHCS
1noJ HEOOJBIIUM YIJIOM, HAJUYMEM IIONEPEYHOM BBIMYKIONH 3aKpYIJCHHOH BHYTpPh KalMbl
B OOKOBOW 3aJHeil YacTW 3aMOYHOW BMAJAWHBI, Ooyiee [JIMHHBIM MEPEIHUM MYCKYJIbHBIM
OTIICYAaTKOM, PE3KO BBIPAKCHHBIM MAHTUHHBIM CHHYCOM, HaJUYMEM LIMPOKOH, HO CIIAOOBBI-
Pa’K€HHOM, BHyTPEHHEN KpacBOW KaliMbl B 3aJJHEW YACTH PAKOBHHBI.
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PucyHku 1—15. — BHewuHu BUA U3y4YeHHbIX pakOBMH MOPCKUX MortockoB Mya pullus Sowerby, 1826:
1 — npaBas CTBOpKa, Jop3arnbHbIi BUA, 0bpasey, yTepsiH, npueoantcsa no [. Cayapbu [7], Tabnnua DXXXL,
pucyHok 2, n no C. B. Byay [8], Tabnuua XXVIII, pucyHok 1f, renasckuin spyc, AHrnus, a. batnen; 2 — nesas
CTBOpKa, Aop3anbHbii Bua, GA-2, renasckuin sipyc, tOropckuin n-os, mbic LUnuHanep; 3 — xoHAapodop
MOBPEXAEHHOW MPaBON CTBOPKK, Aop3anbHbivi Bug, GA-1, renasckui spyc, KOropckun n-oB, p. Xensixa; 4 —
npaeas cteBopka, USNM 644313, gop3aneHein Bug, no C. Mak Hewnny [6], Tabnmua 11, pucyHok 9, KpacHbin
Kpar, AHrnus, dbepma Heltpan; 5 — npaBasi cTBopka, BeHTpanbHbid Buag, Heotun, USNM 644314, no
C. MakHewnny [6], Tabnuua 11, pucyHok 12, KpacHbeii Kpar, AHrnus, doepma Heltpan; 6 — neasi ctBopka,
aop3anbHbin Bua, GA-3, renasckun sipyc, KOropckuin n-o, p. Xewsixa; 7 — npaBasi CTBOPKa, pakoBMHA
C COMKHYTBbIMW CTBOpKamu, gop3anbHbin Bug, GA-6, renasckun apyc, n-oB KaHuH, p. PbibHas; 8~ neBas
CTBOpKa, paKkOBWHa C COMKHYTbIMW CTBOpKamu, gop3anbHbln Bug, GA-6, renasckum spyc, 41-oB KaHuH,
p. PbibHas; 9 — 3amoyHas BnaguHa NpaBoOM CTBOPKW, BeHTpanbHbi Bug, GA-10, renasckun apyc;
n-oB KaHuH, p. PbeibHas; 10 — npaBasi cTBopka, gop3anbHein Bua, GA-4, renasckum apyc, n-oB KaHuH,
p. PeibHas; 11 — neBasi cTBopKa, BeHTpanbHbI Bug, GA-5, renasckun apyc, n-oB KaHuH, psPbioHas; 12 —
xoHapodop npason cTBopku, GA-9, oop3anbHbivi BUA, kanabpuiickuii apyc, n-os Tanmblp, p. Kopannosas;
13 — npaBas cTBopka, GA-7, gop3anbHbii BuA, renasckun sipyc, n-os KauuH, p. PoibHasa; 14 — npasas
ctBopka, GA-7, fop3anbHbli BUA, renasckui apyc, n-os KaHuH, p. PeibHas; 15 ~ xoHgpodgop npasown
CTBOpPKW, Aop3anbHblii BUA, GA-8, renasckui spyc, n-oB KaHuH, p. PbiBHas

Figures 1—15. — Habitus of the studied marine mollusc shells of the Mya pullus Sowerby, 1826:
1 — right valve, dorsal view, now missing sample, according to J Sowerby [7]; plate DXXXL, picture 2, and
according to S. V. Wood [8], plate XXVIII, picture 1f, Gelasian Stage, England, Butley Village; 2 — broken
left valve, dorsal view, GA-2, Gelasian Stage, the Jugorskii Peninsula, Shpindler Cape; 3 — chondrophore
of right valve, dorsal view, GA-1, Eopleistocene Substage, Calabrian Stage, Heiaha river, 4 — right valve,
dorsal view, USNM 644313, according to S. McNeil [6], plate 11, picture 9, Gelasian Stage, England,
Neutral Farm; 5 — right valve, ventral view, neotype, USNM 644314, according S. McNeil [6], plate 11,
picture 12, Gelasian Stage, England, Neutral Farm; 6 — leftivalve, dorsal view, GA-3, Calabrian Stage, the
Jugorskii Peninsula, Heiaha river; 7 — right valve, dorsalview, \GA-6, Gelasian Stage, the Kanin Peninsula,
Rybnaya River; 8 — left valve, dorsal view, GA-6, Gelasian Stage, the Kanin Peninsula, Rybnaya River;
9 — hinge of right valve, ventral view, GA-10, Gelasian Stage, the Kanin Peninsula Rybnaya River; 10 —
right valve, dorsal view, GA-4, Gelasian Stage, Rybnaya River; 11 — left valve, dorsal view, GA-5, Gelasian
Stage, the Kanin Peninsula, Rybnaya River; 12 — chandrophore of right valve, dorsal view, GA-9, Gelasian
Stage, the Taimyr Peninsula, the Korallovaya River; 13 — right valve, dorsal view, GA-7, Gelasian Stage, the
Kanin Peninsula, the Rybnaya River; 44 — left valve, dorsal view, GA-7, Gelasian Stage, the Kanin
Peninsula, the Rybnaya River; 15 —=chondrophore of right valve, dorsal view, GA-8, Gelasian Stage,
the Kanin Peninsula, the Rybnaya River
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3ameuanusa. J1. Cay>pOu [7] omumcan 3TOT BUJ MO OJHON pakoBHHE W3 paiioHa 1. batieii,
Cagdonk (popmanust Kpacusiit Kpar, Anrnus). /IBe HeOombIIne pakoOBUHBI MOJUIIOCKA JTAHHOTO
MOJIBHJIA W3 TOTO pa3pesa mo3aHee ObuH ommcanbl C. B. Bynom [8]. B padotre C. MakHeiina [6]
Obuta M300pakeHa JieBasi CTBOpPKAa PAaKOBMHBI OIMCAHHOTO MOJABMJIA U3 pa3pe3a B paiioHe (epmbl
Heytpan (Aurnust). ®@. Ctpayx [9] pakoBHHBI 3TOro BuAa OTHOCUI K Mya truncata gudmunduri
(Strauch, 1972), koTopblii aBTOPBI CYUTAIOT camocTosiTenbHbIM BUAOM [11]. JI. CumonapccoHom [12]
OINMCaH 3aMOK PaKOBUHBI U3 OTJIOXKEHMH resia3ckoro sipyca ['peHnaHany, ommOOYHO ONpeesieH-
HBI UMHU Kak Mya truncata Linnaeus, 1758 u oTHOCsIuIiCs, O HameMy MHEHUIO, keMya pullus
Sowerby, 1826. Hamu pakoBunbl Mya pullus Sowerby, 1826 BnepBbie OTMEUYCHBI B pa3pe3ax Io-
ayoctpoBoB Kanun, FOropckuit u apxunenara Hosas 3emins. Panee oHn ommOoYHO BKIHOYAIMChH
HaMH® B cocTaB Buna Mya schwarzbachi Strauch, 1974 Ha ocHOBaHWM HEIOCTaTOYHOLO MO COXPAaH-
HOCTU MaTepuaja — OJIM3KUX MO0 CTPOSHHIO 3aMKOB pakoBuH [11].

Pacnpocmpanenue. CeBepnasi Amepuxa. Hiwxuuii meticronen. ['efasckuid sipyc, ocTpoB
I'pennannus, ¢popmanus Kan Kobenxasn, mpic Kan KoGenxasn. 3anagnas EBpona. Axrius,
¢dopmanuss Kpacubiii Kpar (HmkHSsS 4acTh paspes3a), perMoHasbHBIN | sipyc batiean, rpadctso
Cagdoink, a. batneit, pepma Heytpan. Bocrounas EBpona. Hiokuuil miaeiictounen. DoruieicTo-
1IeH, refa3ckuil apyc, apxumnenar Hosas 3emiis, CeBepHBbIi OCTPOB,POroBCcKasi cBUTA, -0B JIuTke,
MeXIy MblcaMu Makaposa u YeprtkoBa, adc. otM. 30—40 M, cOopsl B. I1. Matseea, 1981 rox.
DomeicToneH, refa3ckuil spyc, n-oB Kanun, p. PriOHas, npasenii mputok p. Mypcesxu, cOopbl
A. B. Kpsiosa, 2018 rox. DomnelcToneH, renasckuu sipyc, n-os FOropckuii: p. UepHas, ycTbe
p. Apxouasixa, paiion nooepexbs Kapckoro Mops y ycres p. ¥Onecenpsixu, pyueii [IpaBbiii, Mpic AH-
npeeBa, paiioH Tepmouupka B ycthe p. [lepBas [lecuanas, mbic llnunanep, coopst A. B. Kpbuiosa,
2012—2015 rompl. DomneicToleH, Karadpuickuit pyc, m-oB FOropckuii, BalryTKUHCKAs CBUTA,
rpsana TaGeiimycrop, pydeil BenbiMBoxk, 036po SHrapeiiTsl, p. Xeisxa, ropa XyoOrtams, cOopsl
A. B. Kpsuiosa, 2009—2015 rogsl. Ceeprasi CuOupb. Huxuauii muieiictorieH. DOIUIEHCTOLIEH,
KanaOpuiickuit sipyc, n-oB Taiimblip, p. Kopamtosast, coops! 1O. B. 3auku u ap., 2003 roa.

CemeticTBoHiatellidae, Gray, 1824
Pog Cyrtodaria Reuss, 1801
Cyrtodaria angusta (Nyst et Westendorp, 1839)
Pucynku 16—33

Glycymeris angusta Nyst et Westendorp, 1839: Tabnuua 1, pucynok 1, c. 4 [13]; Cyrtodaria
angusta Strauch, 1972: TekcroBoit pucyHok 17, Tabmuua 7, pucyHku 10—16, tabnuma 8, pucyHku
1—20, c. 90—92 [9]; Cyrtodaria angusta sachsi Mepknun, 3apxunze, Unbuna, 1979: tabnuna V,
pucynku 1—3, €..39 [1]; Cyrtodaria angusta jenissae MepkiuH, 3apxunze, Uneuna, 1979: tab-
muua V, pucynky 4—9, c. 39—40 [1].

Jlekmomun. JleBas crBopka pakoBuHbl, IRScNB IST 4243, wnzobpaxena B pabore
Il X\ Hucra u I'. 1. Becrennopna [13], munonex, paiilon koMMmyHsl Belinerem, npoBuHIMst AHT-
BeprieH, benbrus. Jlekrorun ycranosieH P. Mapke [14].

Mamepuan: 10 nenbix pakoBuH, 14 NOBpeKIECHHBIX PAaKOBUH U 42 3aMKa.

Juazno3. PakoBuHa yKOpOY€Ha, MOYTH OJMHAKOBA IIO BBICOTE Y JIEBOIO U IIPaBOTO Kpasd,
BTSHyTa ¢ O0KOB. MakyIIka OT OYTH HEBBIMYKJION, 1O CUJIBHOBBITYKION. Y TepeHero Kpas oj-
HOI CTBOPKH PaKOBHUH PACIIONIOKEH KOPOTKUU M TOJICTBIN 3y0, y MMPOTHBOTIONOKHOW — TaKOE JKe
yrayonenue. lllupruna BHyTpeHHEH KpaeBoi KaliMbl y JIEBOTO U MPABOT0 Kpasi paKOBUHBI YBEJH-
YUBAETCS B IBA-TPU pa3a. BeicTyn y nepenHero Kpas pakOBUHbBI KOPOTKHM.

Onucanue. PakoBuHa yJUIMHEHHO-OBAJIbHASI, YKOPOUYCHA WJIM yJUIMHEHA ¢ OOKOB, IIOYTH PaB-
HOMEpHas 110 BBICOTE Y JIEBOTO U IPABOrO Kpas, CPEAHUX U KPYIHBIX pPa3MepoB. JIMHA paKOBUHBI
B 2,5—3,0 pa3a MeHblIE €€ MUPHUHBL. Y MEPEIHET0 Kpasi OJHONH CTBOPKU PaKOBHH PACIOJIOXKEH KO-
POTKHI U TOJICTBIN 3y0, y IPOTHUBOIIOIOXKHOW CTBOPKU — yTiryoseHue. [lepeaauii MyCKyJIbHBIA OT-
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MEYaTOK MOIMYIUIMNTHYECKUN, C HMIMPOKUM BBICTYIIOM IOCEpEANHE, OTAAleH OT OOKOBOTO Kpas,
3aJHUH y3KUH TparenueBUIHbIA OTIANEeH OT MaKyIIKH. MakyIlKa Moyy3/uIMNTHYeCcKasi, c1aboBbI-
nykias. [lepenHsas kpaeBas KaiiMa y3Kasl, paciiupsieTcsl K3aau. 3aJHssl KpaeBas KailMa y MOJIOJIbIX
AK3EMIUISIPOB IIMPOKasi, y KPYIHBIX Cy’KE€HHas1, Y OOKOBBIX KpaeB paciuupeHa Basoe. Konbla pocra
TOHKHE, PACXOAATCS K3aH, IPUOIMKEHBI IPYT K APYTY, MOTYIIUIUIITHIECKUE.

Pazmepul (6 mm): mivna pakosud: GB-1 = 18, GB-2 =22, GB-2 =23, GB-3 =26, GB-4 = 28,
GB-5 = 28, GB-6 = 28, GB-7 = 29, GB-8 = 29, GB-9 = 30, GB-10 =33, mpuHa pakoBUH:
GB-1 =38, GB-2 = 51, GB-3 = 53, GD-4 = 52, GB-5 = 56, GB-6 = 60, GB-7 = 55, GB<8=57,
GB-9 =58, GB-10 = 63.

Cpasnenue. Ot Cyrtodaria jenisseae Sachs, 1951 [2, 20] atot Bux omindaercs: 0oJjiee BbIpa-
KEHHOW MaKyIIKOH, Oosee BBIMYKJIOH, KOPOTKOH pakOBHHOM MEHBIIUX Pa3MepoB, 00iee, KOpoT-
KUMHU 3y0amu, 0ojiee KOPOTKUM IMEPETHUM MYCKYJIbHBIM OTIIEYAaTKOM, IIMPOKOH 38/HEH KpaeBoi
KaiiMoii, 1 OoJiee BOTHYTHIM HU3HYTPH CO CTOPOHBI MPOTUBOIOJIIOKHON BBIXOTY HOLM MaHTUHHBIM
cunycom, ot Cyrtodaria siliqua (Spengler, 1793) [16; 17] — MeHee BBITYKIOH, KOPOTKOW Oojee
CY’)KEHHOW — CO CTOPOHBI BbIXO/Ia HOTH PAaKOBUHOM, 00Jiee BHIPAXKCHHON MaKyIHKOM, IPSIMBIM 3a]1-
HUM KpaeM PaKOBHHBI, 0oJiee JUTMHHBIMH 3y0amu, IIMPOKOH 3a1HeiKpaeBoii, KaliMOii, 1 BOTHYTHIM
W3HYTPHU CO CTOPOHBI IPOTUBOMNOIOKHOU BBIXOY HOTM MAaHTUIHBIM CUHYCOM.

3ameuanusn. Bun Opun Beigenen 1. X. Huctom wu I. JI. Becremmopiiom [13] w3 HukHe-
TUTHOIICHOBBIX OTJIOKEeHUH pariona T. AutBeprneH (bensrus)./C.B. Byn [8] ommcan Haxoaku 3toro
BUJIa B IUTHOICHOBBIX OTHOxkeHusiX Aurnnu (Kopammnossnii 1 Kpacusiii Kpar). [Tosauaee Cyrtodaria
angusta (Nyst et Westendorp, 1839) ycranosnensl B oraexenusix hopmarun TeénHec CeBepHoi
Ucnanmum (remasckuii  spyc) wuzobpaxkenbl B padorax @. Ctpayxa [9]), IO.b.'magenkona,
I1. Hoptona u I'. Criaiika [19]. B pa6dote P. Mapke [14] OblI BBIIEIICH JISKTOTHII, @ TAK)KE OTMEYACTCS,
YTO MOJUTIOCKM 3TOTO BUJIA IIMPOKO PACIPOCTPAHEHbI B OTJIOKEHUAX MHOLICHa—IUTHOLEeHa benbruu,
muonieHa Hunepnannos u 3anagHoit ['epmanuu. Ay A. Ciiyniukom u coaBropamu [18] aHanoruussie
PaKOBHMHBI HaiJieHbl B pa3pe3e popmanun MaacCiyne (reia3ckuil sipyc), BCKPBITON CKBaXMHOW Ha
oypogoii mwiomamu [lensdoex (Hunepmammer). P. JI. Mepkmuaev, B. C. 3apxumnze u JI. b. Unbunoit [1]
ATOT BUJI ObUT YCTAHOBJICH B OTJIOKCHHMSIX KaitHO30s1 bosbiesemenbekoii TyHIpbl. OH ObLT pa3jieneH
Ha ABa nozasuaa. OIHAKO 3TOT BBIBOJ HE ITOJITBEPKAACTCS HAIIMMHU HMCCIENIOBAaHUSAMH PaKOBHH
CXOJHBIX LIUPTOAAPUI U3 OTIIOKEHUH NOTyocTpoBoB Kanun u FOropckuii, KOTOpble TOBOPST O TOM, YTO
3TU TOABUIBI B PEATLHOCTH OTOOpa)karoT JIMIIL pa3Hble BO3PACTHBIE CTAIUU POCTa OJHOTO BHUAA —
Cyrtodaria angusta (Nyst et Westendorp, 1839). ITo3anee pakoBHHBI 3TOTO BHJa ObLTH HAWICHBI HA
apxurnenarax Hosast 3emsist u CeBepnast 3emurst [11; 20; 21 u ap.]. K. Anekcannepcen [21] mpuBoauTcs
M300paKeHne OIHOT0 OOJIOMKA PaKOBUHBI MPEOI0KUTEIBHO 3TOTO BUAA U3 PAa3pe30B MOIYOCTPOBA
Taiimelp. B CrammunaBuwm  Cyrtodaria angusta (Nyst et Westendorp, 1839) Obu1 oOHapyxeH
B OTJIOXKCHUSIX dlTeiicToneHa apxunenara [mundepren [22]. [lo3aaee 3T0T By ObLT HaliieH B OTIOXeE-
HUSAX 3aHKJICKOTO=—TeNa3CcKoro sipycoB Ha noixyoctpoBax Kanun u FOropckuii. OnucaHHbIid BEIMED-
I BUJI MMEET ATIAHTUYECKOE MTPOUCXOXKICHHE (CaMble TPEBHUE €r0 HAXOAKH 3a(UKCHPOBAHBI B OT-
TeKCHUSIX MuoueHa benprum u 'epmanun) [14]. B ApkTrke oH BMeeT OrpaHu4YeHHOE PacIpoCTpaHe-
HHE U, BEPOSITHO, SIBIISICTCSI BUOM-MUTPAHTOM, nipoucxoysmum ot Cyrtodaria parva (Speyer, 1866)
[9] 43 oTnokenmit onmuronieHa 3anagnoit EBporbl. Ot Cyrtodaria angusta (Nyst et Westendorp, 1839)
NPOUCXOJUT EAMHCTBEHHBIA COBPEMEHHBIM BHJ KPYNHBIX Iwpronapuii — Cyrtodaria siliqua
(Spengler, 1793), pacnpocTpaHeHHBII B OTJIOXKCHHUAX HEOIUICHCTOIICHa—ToJoleHa [ peHmanaum,
ceBepo-BocToka Kanazp! u bonbimoit Hetodaynmienackoit 6anku [16; 20 u np.].

Pacnpocmpanenue. CeBepHasi Amepurka. HiwkHUN TUIMOLIEH — HI)KHUH TUICHCTOIIEH.
ITpsiueHckuit—renasckuil sipycsl, Mcnanaus, nomyoctpoB Teéanec. 3anagnas Espona. Muouen —
HIDKHUMA TUICHCTOICH. AKBUTAaHCKUI—MECCHHCKUN spychl, benbrus, dopmarus DaereM, madka
AnTBeprieH; nauka /leypHe, 3aHKICKMIH—IbsTYeHCKUM sipychl, popmanuu Karrennbsk-Jlumio,
paiion r. AuTtBeprieHa u paioH p. lllempapl. [TesueHckuii—renasckuit sspycol, Hunepmanasr: ¢op-
marust OocrepxayT, axTa y HaceJleHHoro nmyHkra Jlanrenoyym, popmanuss Maacciyuc, OypoBas
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PucyHku 16—42. — BHelwwHU BMA N3yYeHHbIX pakOBMH MOPCKUX MonntockoB Cyrtodaria angusta (Nyst et
Westendorp, 1839) u Neptunea striata lyratodespecta Strauch, 1972: 16—33 — Cyrtodaria angusta (Nyst et
Westendorp, 1839): 16 — npaBas cTBOpKa, gop3anbHbin Bug, GB-10, renasckui apyc, n-oB KaHuH, p. PeibHas;
17 — npaBasa cTBOpKa, BeHTpanbHbin Bua, GB-10, renasckui spyc, n-oB KaHuH, p. PbibHasa; 18 — nesas
CTBOpKa, Aop3anbHbi BUA, HOMep obpasua HensBecTeH, no ®. Ctpayxy [9], Tabnvua 7, pucyHok 15, NbA4eHCKNIA
apyc, AHrnusa; 19 — neBas CTBOpKa, BeHTparnbHbI BuAa, HOMep obpasua HeumsBecTeH, no ®. Ctpayxy [9],
Tabnuua 7, pucyHok 16, nbsyeHckun apyc, AHrnusa; 20 — nesas CTBOpKa, Aop3anbHbln Bug, GB-6, 3aHknckumn
apyc, KOropckuii n-oB, p. bonbwasa O; 21 — neBas CTBOpPKa, BeHTpanbHbl BuA, GB-6, 3aHKMCcKkMn spyc,
FOropckuin n-os, p. bonbwas Otw; 22 — nesas cTBopka, Aop3anbHbli Bua, GB-5, 3aHknckun spyc, KOropckun
n-os, p. bonbwasa Ot; 23 — neBas cTBOpKa, BeHTpanbHbli Bug, GB-5, 3aHknckun apyc, HOropckiiimm-oB,
p. Bonbwas Oto; 24 — nesas cTBOpKa, Aop3anbHbii Bug, SMF-221018, no ®. Ctpayxy [9], Tabnuua 84 pucyHoK 7,
nbsYEHCKUI sipyc, ocTpoB Vcnanaus, n-oB Teé€aHec; 25 — npaBasi CTBOpKa, BeHTpanbHbIn Bug, SMF-221019, no
®. Ctpayxy [9], Tabnuua 8, pucyHok 12, nbsyeHcku apyc, octpoB WcnaHausa, n-oB TbéaHec; 26, — nesas
CTBOpKa, Aop3anbHein Bua, GB-3, renasckuin apyc, n-oB KaHuH, p. PeibHas; 27 — neBas CTBOpKa, BEHTPasbHbIN
Bua, GB-3, renasckui apyc, n-oB KaHuH, p. PbibHas; 28 — npaBag cTBopka, Aop3anbHbin Bua, (GB-7; renasckui
apyc, n-oB KaHuH, p. PbibHas; 29 — npaBas cTBopka, BeHTpanbHbi Bua, GB-7, renasckun‘sdpyc, n-o8 KaHuH,
p. PbibHas; 30 — neBas cTBOpKa, Aop3anbHblii Bua, GB-8, renasckuii sipyc, n-oB KaHuH, paPblbHas; 31 — neBas
CTBOpKa, BeHTpanbHbi BUua, GB-8, renasckuii sipyc, n-oB KaHuH, p. PeibHas; 32 — nesasi CTBopKa, gop3anbHbli
Bua, GB-4, renasckui apyc, n-oB KaHuH, p. PeibHas; 33 — neBas cTBoOpka, BeHTpanbHbIn 8ua, GB-4, renasckui
apyc, n-oB KaHuH, p. PeibHasn; 34—42 — Neptunea striata lyratodespecta Strauch, 1972 34— noBpexaeHHas
pakoBuHa, gop3anbHbii Bua, GD-4, no ®. BeccenuHry [10], pucyHok 5, coBpemeHHbIi nnsx, HuaepnaHabl
(pakoBrHa nepeoTnoxeHa); 35 — noBpexaeHHas pakoBUHA, BeHTpanbHbIn BuA, GD-4; no ®. Beccenutry [10],
pUCyHOK 5, coBpeMeHHbIn nnsx, HuaepnaHabl (pakoBrvHa nepeoTrioxeHa); 36 — MoBpexaeHHas pakoBUHA,
pop3aneHein Bua, GD- 2, 3aHknckui apyc, p. bonbwas Ow; 37 — noBpeXaeHHas pakoBuHa, BEHTPanbHbIN BUA,
GD-2, 3aHknckun apyc, FOropckuii n-os, p. bonblwasa Ow; 38 — noBpexaeHHas pakoBuHa, gop3anbHbii Bug, GD-1,

3aHKnckui sipyc, KOropckuin n-o, o03. Xaparto; 39 — noBpexaeHHas | pakoBMHA, BeHTpanbHbll Bua, GD-1,
3aHknckui apyc, tOropckun n-oB, 03. Xaparto; 40 — noBpeXAeHHas pakoBuHa, Aop3anbHbin Bug, GD-4,
renasckun gpyc, lOropckun n-oB, panoH yctbs p. llepsas [lMecyaHas; 41 — noBpexaeHHas pakoBMHA,

BeHTpanbHbIn Bua, GD-4, renasckuii sipyc, KOropckuii n-oB, paioH ycTba p. Nepsas MNecyaHas; 42 — obrnomok
pakoBWHbI, fop3anbHbi BUg, GD-3, renasckum apyc, n-oB KaHuH, p. PbibHas

Figures 16—42. — Habitus of shells of the studied marine molluscs of Cyrtodaria angusta (Nyst et
Westendorp, 1839) and Neptunea striata lyratodespecta Strauch, 1972: 16—33 — Cyrtodaria angusta (Nyst
et Westendorp, 1839): 16 — right valve, dorsal view, GB-10, Gelasian Stage, the Kanin Peninsula, the Rybnaya
River; 17 — right valve, ventral view, GB-10; GelasiansStage, the Kanin Peninsula, the Rybnaya River; 18 — left
valve, dorsal view, number of sample is‘unknown, according to F. Strauch [9], plate 7, picture 15, Piazenian
Stage, England; 19 — left valve, ventral view, number of sample is unknown, according to F. Strauch [9], plate 7,
picture 16, Piazenian Stage, England; 20,— left valve, dorsal view, GB-6, Zanclean Stage, the Jugorskii
Peninsula, the Bolshyaya Ou River; 21— left'valve, ventral view, GB-6, Zanclean Stage, the Jugorskii Peninsula,
the Bolshyaya Ou River, 22 — left valve, dorsal view, GB-5, Zanclean Stage, the Jugorskii Peninsula, the
Bolshaya Ou River; 23 — left valve, ventral view, GB-5, Zanclean Stage, the Jugorskii Peninsula, the Bolshaya
Ou River; 24 — left valve; dorsal.view, SMF-221018, according to F. Strauch [9], plate 8, picture 7, Piazenian
Stage, Iceland, the Tjornes Peninsula; 25 — right valve, dorsal view, SMF-221019, according to Strauch [9],
plate 8, picture 12, Piazenian Stage, Iceland, the Tjornes Peninsula; 26 — left valve, dorsal view, GB-3, Gelasian
Stage, the Kanin_ Peninsula, the Rybnaya River; 27 — left valve, ventral view, GB-3, Gelasian Stage, the Kanin
Peninsula, the Rybnaya River; 28 — right valve, dorsal view, GB-7, Gelasian Stage, the Kanin Peninsula, the
Rybnaya River;29 — right valve, ventral view, GB-7, Gelasian Stage, the Kanin Peninsula, the Rybnaya River;
30 — left valve; dorsal view, GB-8, Gelasian Stage, the Kanin Peninsula, the Rybnaya River; 31 — left valve,
ventral view;(GB-8, Gelasian Stage, the Kanin Peninsula, the Rybnaya River; 32 — left valve, dorsal view, GB-4,
Gelasian Stage;'the Kanin Peninsula, the Rybnaya River; 33 — left valve, ventral view, GB-4, Gelasian Stage,
the Kanin Peninsula, the Rybnaya River; 34—42 — Neptunea striata lyratodespecta Strauch, 1972: 34 — broken
shell, dorsal view, GD-4, according to F. Wesselingh [10], figure 5, modern beach in the Netherlands (shell
localisation was changed); 35 — broken shell,GD-4, ventral view, according to F. Wesselingh [10], figure 5,
modern beach in the Netherlands (shell localisation was changed); 36 — broken shell, dorsal view, GD-2,
Zanclean Stage, the Jugorskii Peninsula, the Bolshyaya Ou River; 37 — broken shell, ventral view, GD-4,
Zanclean Stage, the Jugorskii Peninsula, the Bolshaya Ou River; 38 — broken shell, dorsal view, GD-1,
Zanclean Stage, the Jugorskii Peninsula, Hardto Lake; 39 — broken shell, ventral view, GD-1, Zanclean Stage,
the Jugorskii Peninsula, Hardto Lake; 40 — broken shell, dorsal view, GD-4, Gelasian Stage, the Jugorskii
Peninsula, esturarium of the Pervaya Peschanaya River; 41 — broken shell, ventral view, GD-4, Gelasian Stage,
the Kanin Peninsula, the Rybnaya River; 42 — broken shell, dorsal view, GD-3, Gelasian Stage, the Kanin
Peninsula, the Rybnaya Rive
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wiontans [lemsdoek. Bypauransckuii—3ankickuii sipycel, ['epmanns, mauka Kb, necku y 1. Kb,
nayka 30HIEpLIOT, paifoH T. KieBe, pa3pe3 CKBaXKMHBI. 3aHKICKUI—TIbIYEHCKHNA SPYChl, AHIIINS,
Kopammnosstit n Kpacusiii Kparu, rpadersa Iccexc u Caddonk, paiion . Carron. I'enasckwii sipyc,
apxunenar Ilmunbepren. Bocrounas EBpona. DomneiicToneH, reixasckuil spyc, apxunenar Hosas
3emist, HOxHBI OCTpOB, pOTrOBCKas CBHTa, 3aMuB KIiOKOBa. DOMICHCTOIEH, TEIa3CKUid spYyc,
n-oB KanuH, poroBckas cBuTa, p. PeiOHast, mpaBblii mputok p. Mypcesixu, coopsl A. B. Kpsutosa, 2018
roa. 3aHkickuil sipyc, FOropckuii n-oB, KoJBUHCKas cBUTa, p. bonbiias Oro, cooprl A. B. Kpsliosa,
A. C. bykacca, 2016 rox. DomnelcToueH, remasckuii spyc, FOropckumii m-oB, porobekas CBWTa,
p. Snrapeii, coopsr A. B. Kpsiiosa, 2015 ron. CeBepnas Cudupsb. Bepxuuii mmones. [IbsiueHekuit
spyc, apxunenar CeBepHas 3emist, octpoB OKTA0pbckoil PeBomtornmu, mMpic OKTAOpHCKUH, 1IOKOIb
50-MeTpoBOif MOPCKOW Teppachl, cOopbl maptuu mon pykoBojactBoMm b. X. EruazapoBa, 1953 ron,
NbSTYEHCKHH sSIpYC, ceBepHas yacTh octpoBa Komcomonern, coops B. C. 3apxunze, 4981 rox:

CemeiictBo Buccinidae Rafinesque, 1815
Pon Neptunea Roding, 1798
Neptunea striata lyratodespecta Strauch, 1972
Pucynku 34—42
Neptunea striata lyratodespecta Strauch, 1972: Tabnmuua I, pucynkud—4, 9—13, c. 42-43 [9].

I'onomun. 1enas pakoBuna, SMF 220965, nestueHcKui sipyc, octpoB Ucnanaus, hopmarus
Toénuec. YcranosieH u n3obpaxen @. Ctpayxom [9].

Mamepuan: 18 NOBpEXKIECHHBIX PAKOBHH.

/Jluazno3. PakoBuHa BEpeTEHOBHIHO-CIIHPAILHAS,'C 6—25 Y3KHUMH CIUPATBLHBIMU pedpamu,
y3KUM CH(OHATBHBIM KaHAJOM M y3KOH (HEMHOTO  pacUIMpeHHON Ha CH(OHAIBHOM BBIPOCTE)
Hapy>KHOMU T'yOOH.

Onucanue. PaxkoBuHa BBITYKJIas, BEPETEHOBUIHO-CIIUPANIbHASI, [IPABO3ABUTAs], CPABHUTEIBHO
y3kas (e€ mmHa B 2,0—2,5 pa3za MeHbUIC IAPUHBI), IMEET CBETIO-CEPYI0, )KEITOBATYI0 U KOPUUHE-
BYIO OKPAacKy, C KOHYCOBHJIHBIM CY;KCHUEM CIIEpEIU, PE3KO PACILUPSIETCs C3aM, C MSThIO-ILIECTHIO
000poTamMM, MacCHBHAs!, OT HEOOABLINX AO'KPYIHBIX pa3MepoB. Ha mepBoM 000poTe MPHCYTCTBYIOT
1-2 cniupanbHBIX pebpa, Ha BTOPOM —=.2-3 pebpa, Ha TpeTbeM — 1—5 pebep, Ha YeTBEPTOM, IMATOM
U mectoM — 2—5 pebep. nnHa mocneiHero 060poTa NpMMEpHO paBHA JIMHE BCEX MEPEIHUX 000po-
ToB. CymMMapHas mmprHa pedep Ha KaxoM 00opoTe (MCKiIIo4as IociaeHui 000poT) He Ooliee moio-
BUHBI ITUPUHBI BCETO 000POTA. YYaCTKH PAKOBUHBI MEXKIY CITUPATLHBIMU PeOpamMul CIIAOOBOTHYTHIC.
Makynika pakoBUHbL 3aKpyrjieHa. AnuKaiabHbIA yron ot 40 no 50°. YcTbe yIyIMHEHHOE, TpYLIEBUI-
HBIX OYEpTaHHH, €3aa1 3a0CTpeHO. CrhoHATBHBIN BEIPOCT TOHKHUNA, KOPOTKHIA, N30THYT BHU3 U Ha3a]l.
CudonanbHblii kKaHan y3kuil. HapyskHas ry0a ToHKasi (HEMHOTO pacIIMpeHHast Ha CU(OHATIBHOM BbI-
pocTte), BHYTpEHHsIsI, C TOHKUM 0TBOpoTOM. [lonepeunslie pedpa pakoBUHBI BHYTPH MOJIbIE.

Pazmeput (6 mm): nnuna pakoBuH: GD-1 = §, GD-2 = 28, GD-4 = 34, mmprHa pakoBUH:
GD-1=4,GD=2 =14, GD-4 =21.

Cpasnenue. Ot Neptunea striata striata (Sowerby, 1813) naHHbIf MOABHA OTIWYAETCA
HAJTMYMEM BBIPAXCHHBIX Y3KHX CITUPATBHBIX pedep u 0oJiee pacIIMpeHHON HIDKHEH ry0oii Ha cu-
(hoHATBHOM BBIPOCTE.

3ameuanua. Jlauubiii noasua O0bi1 BeiaesneH @. Ctpayxom [9] B kauecTBE CaMOCTOSITEINb-
HOI'0 TAaKCOHA Ha OCHOBE M3YyYEHUSI MHOI'OUYHCIICHHBIX PAaKOBUH M3 OTJIOKEHUH MbsUEHCKOTO sipyca
Wcnannuu n AHrinuu, XOoTs BIEpBbIE MOI0OHBIE PaKOBUHBI ObUIM M300pa’KE€Hbl U OMHMCAHbI B pa-
6ote B. C. Byna [23], koTopblii OIIMOOYHO BKJIIOYAT €r0 B COCTaB COBPEMEHHOTO BUJa Neptunea
decemcostata Say, 1826. IlozaHee 3TOT moABUA OBLT YCTAaHOBIICH B OTJIOXKEHHUSAX IUTHOLEeHa Hu-
nepnanaoB u bensruu [10, 24]. ABTOpamMu MOIJUTIOCKHM 3TOTO MOABHUAA ObUIM BIEPBBIE YCTaHOB-
nenbl B EBpasuiickoil ApKTHKE B pa3pe3ax 3aHKJICKOTO—KalaOpUHUCKOro SPyCOB IMOJYOCTPOBOB
FOropckwuii u Kanusa. OHu npuHajuiexar K eBponeickoit ¢gopme 3Toro Buaa oTiauyaromiencs oomee
Y3KHUMH U PEIKMMHU CIIUPaAIbHBIMU peOpaMu U paclIMpeHHON I'y0oi Ha CU(OHATIBHOM BBIPOCTE.
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Pacnpocmpanenue. CepepHasa Amepuka. Bepxuuii moueH. IIpsuenckuii sipyc, Mcnannus,
nosryoctpoB Trénuec. 3anaanasi EBpona. Hroxauii rumolien — HwkHUM meiicroned. [Ibsuenckuii
apyc, benbrus: popmarus Jlnno, nauka OopreH, paiion r. Kamno. [Iesuenckuii sipyc, Anrmus, Ko-
pammHOBbIA Kpar, Kpacueri Kpar (HwkHss gacts), TpaderBo Caddonk, paiion r. Carron.
[Tesiuenckwuii sipyc, Hunepnannel (pakoBUHBI MEPEOTIOKEHBI HA COBPEMEHHBIN IIIHK). BocTouHasi
EBpona. Hixuuil miamorieH — HIKHUHN TUICHCTOIICH. DOTUICHCTOICH, TeIa3CKuil spyc, MOIyOCTPOB
Kanun, poroBckas cBura, peka PpiOHas, cOopsl A. B. KpbuioBa, 2018 ron. 3ankickuil sipyc,
noiyoctpoB HOropckuii, konBuHCKas cBHUTa, peka bombmas Oro, neBblii Oeper, 1,2 kM _BHES3, IO
TEUYEHHUIO OT yCThsl peku EHzoprasxu, 6,0—6,5 M BBepxX OT ype3a BoJbl, pailoH o3epa Xaparo, 0,5 M
BHHU3 OT KPOBJIH pa3pe3a. DOIIICUCTOLIEH, TeTa3CKuii sipyc, oyocTpoB FOropckwii, poroBekasi CBUTa;
nobepexxbe Kapckoro mops: 0,8 kM K ceBepo-BOCTOKY OT moc. AmepMma, pa3pe3 ajJeBpHTOB;, 1,3 kM
K I0r0-BOCTOKY OT MbIca Hrapka-IIacans, Tepmorupk B paiione yctbs peku [leppas [1écuanas, 4,3 kxm
K CEBEpO-BOCTOKY OT ycTba JaryHsl Tperbs Ilecuanas, 4,2 M BBepX OT MOAOIIBBL COOPHI
A. B. KpsutoBa, 2013—2014 romel, 2,0 kM K 3amagy OT YCTbs peku XyOTbsiXu, palioH Mbica
[Imuanep, 4—6 M BHU3 OT KPOBJIM Pa3pe3a, BEPXHUN TUAMHUKTOH, IMECHAHNUCTHIE aJIEeBPUTHI, COOPBI
. B.3apxumze, 2013 roxm. DoruieicTolieH, KalaOpUHCKHNA spyC, HeIEyoctpoB HOropckui,
BalllyTKUHCKas CBUTa, ropa Xyoramd, coopsl A. B. Kpsiosa, 2009— 2013 rox.

PaccMoTpeHHbIE BUIbI MOT'YT UCIIOJIB30BAaThCS U1l KOPPETISALIMH Pa3pe3oB TUINOLEHA — PAHHETO
mieiicroneHa nonyoctpoBoB Kanmn wu FOropckwii, boibiie3eMenbCKOM TYHAPBI apXUIlEIaroB
Cesepnas 3emirs1, HoBas 3emurs, Llnuudepren u nomyoctpoBa. TalMBIp ¢ aHAIOTHYHBIMU 110 BO3PACTy
pazpe3amu Aurnuu, benbrun, Ucnananu, Hunepnannos, ['penstananu (pucyHok 43).

< 5 Wcnangus, Apxunenar
z 8 .| ¢ r Benbrus, Apxunenar N n C 3
S g5 = peHnaHaus, A H H 0JIyOCTPOB 0JIyOCTpPOB eBepHas 3emiist
5 X gl & HIJINS WAepIIaH/ Bl oBas o
= 5 = apxunesnar Tepvanms Somns Kanun TOropcxkwuii 1 TIOJIyOCTPOB
o |F HInuubepren P TaiiMbIp
Cnou ¢ Mya
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PucyHok 43. — Ucnonb3oBaHne M3y4YeHHbIX BUAOB MOJHOCKOB AN KOppenALuMn OTroXeHUN
KanHo301 3anaga EBpasuniickon ApkTukn u CeBepHon ATNaHTUKN

of the western part of the Eurasian Arctic and North Atlantic regions

Figure 43. — The use of the studied mollusc species for correlation of Cenozoic deposits
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3akiaouenne. U3 pa3pe3oB  IUTHOIEHa—HOIUICHCTOIIEHA  MOJMyocTpoBoB  KanuH
u FOropckuii 6bUT0 MepeonycaHo ABa BeIMepiiuX Buaa — Mya pullus Sowerby, 1826, Cyrtodaria
angusta (Nyst et Westendorp, 1939), onun nogsun — Neptunea striata lyratodespecta Strauch, 1972.

ABTOpPBI BBIpXXAIOT UCKPEHHIOKO MPU3HATEIBHOCTh KaHIUIATy T€OJ0TO-MUHEPATIOTHYECKUX
Hayk lO. B. 3auke (VII «I'eocepBuc», Munck, benapycr) 3a BbICKa3aHHbIE LIEHHBIE 3aMEUYaHMUS;
reaepanpHOMy aupektopy AO «llomsapreo» [I. B. 3apxumze (Canxt-IletepOypr, Poccus) 3a
NPEJOCTAaBICHUE MaTepualia s M3yYeHMs; KaHAUAATaM TIeO0JOrO-MUHEPATIOTMYeEKUX HayK
B. Il. MarBeeBy (Cankr-lIleTtepOyprckuii rocynapCTBEHHbIH TOPHBIM HHCTUTYT <(TeXHUYECKUI
yauBepcuter) umenu [. B. IlnexanoBa, Cankr-IletepOypr, Poccus) u E. A.LyceBy (Bcepoc-
CUMCKHMIM Hay4YHO-HCCIICIOBATEIILCKUI MHCTUTYT I'€O0JIOTUM W MHUHEPAJbHBIX PecypcoB MHpoBOro
okeana uMmenu akagemuka U. C. I'pam6Gepra, Cankt-IletepOypr, Poccust) 3a momoftiis, B TpOBEACHUN
nojeBelx  pabor, A.B. BaproBoii, P.A.Copokuny, A.C.Knesuory wu E.A.Odeporoii
(AO «Ilonspreoy, Cankr-IlerepOypr, Poccus) 3a momomip Mpu MNpPOBEAEHUM »HOJIEBBHIX padOT
U MIPEIOCTaBICHUE MaTepHraa JUIsl U3y4eHusl.
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In the article morphological characteristic of two fossil species. and one fossil subspecies of marine bivalves
and gastropods: Mya pullus Sowerby, 1826, Cyrtodaria angusta (Nyst et Westendorp, 1939), Neptunea striata
lyratodespecta Strauch, 1972 of the Atlantic origin of the Pliocene = Early Pleistocene (Zanclean—Calabrian stages)
of the Kanin and Jugorskii Peninsulas is given. These speciesthave been found in seventy localities, which included
the rivers Rybnaya, Murseiaha, Bolshaya Ou, Yangareiy Heiahayand Velymvozh and Pravyi streams, mountain
Hubtape and Capes of Andreev, Ngarka-Pesale, Shpindler, Hardto lake, eustuarium of Pervaya Peschanaya, Tretia
Peschanya, Yarkotzayaha, Udesediaha and Tabeimusur ridge. These species have been found in Novaya and
Severnaya Zemlya Archipelago. The studied complexes of marine molluscs show possible correlation between
deposits of Rogovskaya Formation of Kanin andJugorskiiPeninsulas and the upper part of Red Crag Formations of
England, sands of Kap Kobenhaven of Greenland, and,\Meskem sands of Belgium and similar sands of the Netherlands
and Germany, member of aleuvrites of Spitzbergen' Archipelago. Deposits of Kolvinskaya Formation of Jugorskii
Peninsula correlate with deposits of Coralline Crag of England, Lillo Formation of Belgium and Oosterhout and
Massluis Formations of the Netherlands. These species may be used in biostratigraphy for place and regional
correlation of Pliocene — Early Pleistocene deposits of Kanin and Jugorskii Peninsulas with deposits of Iceland,
Greenland, Western Europe, Novaya and Severnaya Zemlya Archipelago and North Siberia.
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KECTKOKPBUIBIE — OBUTATEJIM IIJIOAOBBIX TEJ KCUJIOTPO®HBIX
I'PUBOB (INSECTA: COLEOPTERA) HAIIMOHAJIBHOI'O ITAPKA
«BEJIOBEKCKAS ITYIIA»

ITpuBeneHs! pe3ynbTaThl HKOI0T0-(hayHUCTHYECKNX MCCIECJOBAaHUN KOMILUIEKCA )KyKOB — OOMTATeNeH L1010~
BBIX TeJl KCHIOTpO(HBIX TprboB HarronansHoro mapka «bexoBekckast mymmay.

Ha Teppuropun Genopycckoit 4actn benoBexcKkoi IMyImm »KECTKOKPBUIBIE CBSI3aHBI B CBOEM Pa3BHTHH C IIIONO-
BBIMH TeJIaMH 38 BHIOB KCHIOTPO(HBIX TpuOOB, OTHOCAIIMXCS K 7 mopsinkaM. BolbIIMHCTBO BHAOB A€peBOpa3pyImia-
IOIIAX TPHOOB, 3acCeIsIeMbIX KyKaMH, OTHOCUTCS K Topsinky Polyporales — 20. B pe3ynbrate WCCIeNOBaHUA YCTaHOB-
JICHO, YTO KOMIUIEKC KECTKOKPBUIBIX — OOUTATENeH IUI0JJOBBIX TEN KCHIOTPOPHBIX TPHOOB HA TEPPATOPHH HAIIOHAITb-
HOTO IMapka BKJIrouaeT 128 BHIOB, MpUHAJICKAIUX K 47 poJiaM, B CBOIO o4yepe/Ib OTHOCAIXEs K 16 cemeiicTBam. [lo-
MHUHHUPYIOIIMMH T10 YUCIy MpeacTaButener siBisorces cemeiictBa Ciidae u Staphylinidae, Bximouatomve 29 u 24 Buna
COOTBETCTBEHHO. J[0JIs1 OTMEYEHHBIX BHJIOB JKECTKOKPBUIBIX, PA3BUBAIOIIMXCS B IUIONOBBIX TeJaX KCHIOTPO(HBIX IPH-
008, coctaBmsier 14,41 % ot obmiero uncna KCUIOQUIEHBIX KYKOB Oenepycckoil yactu benosexxckowt mymu u 6,09 % ot
Bcell KoseonTepodayHbl HAMOHATEHOTO Mapka. CIHCOK >KeCTKOKPBUIBIX, — o0uTaTesneil kaprnodopoB KCHIOTPOhHBIX
TprOOB HAIMOHAJIBHOTO MapKa, OXpaHiAeMbIX B cTpaHax EBpombl, npeacTasicH 20 BuaamH, MPUHAAICKAINAMA K 5 ce-
MelcTBaM. BoIbIIMHCTBO OTMEUEHHBIX BHIOB JKECTKOKPBIIBIX (114) CBsI3aHO B CBOEM Pa3BHUTHH C IUIOJOBBIMU TEIAMHU
TIOJIUTIOPOBBIX TPHUOOB, YTO OOBSICHIETCS MAKCHMAIBHBIM TAKCOHOMHYECKUM pa3HooOpa3ueM nopsinka Polyporales.

Cpenu Bcex KCHIOTPO(HBIX TprOOB HAMOHAIBHOTOMapKa Fomes fomentarius 3acensercs HaUOOIbIIMM YKC-
JIOM BHZIOB JKYKOB, Pa3BUTHE KOTOPBIX MPOTEKAET B IIOJOBBIX TEMAX UCKIIOYUTENBHO 3TOT0 TPYTOBHKA.

KnroueBble cj10Ba: >KECTKOKPBLIbIE; MHULIETO(Ard; \MUIOLOBBIE Tela; KcuioTpodHble Tpubsl; bemoexckas
nyma; Coleoptera.

Tabun. 2. bubauorp.: 7 HazB.

M. A. Lukashenia
Education Institution “Baranovichi State University”, Ministry of Education of the Republic of Belarus,
21, Voykova str., Baranovichi 225404, Brest.obl., the Republic of Belarus, + 375 (163) 48 73 97, kelogast@mail.ru

BEETLES (INSECTA: COLEOPTERA) INHABITING
THE FRUITING BODIES OF XYLOTROPHIC FUNGI IN THE NATIONAL PARK
“BELOVEZHSKAYA PUSHCHA”

The paper contains results of the study of fauna and ecology of beetles, which inhabit the fruiting bodies of
xylotrophic fungivin the National Park “Belovezhskaya Pushcha”.

On the territory of the National Park “Belovezhskaya Pushcha” beetles are connected in their development with
the fruiting bodies.of 38 species of xylotrophic fungi, which belong to 7 orders. Most of xylotrophic fungi (20 species)
inhabited by beetles belong to Polyporales order. The species composition of beetles, which inhabit the fruiting bodies
of xylotrophic fungi in the Belarusian part of the National Park “Belovezhskaya Pushcha” has been revealed. It
contains 128 species belonging to 47 genera and 16 families. Representatives of Ciidae and Staphylinidae dominate
among beetles, which inhabit the fruiting bodies of xylotrophic fungi. They are represented by 29 and 24 species
respectively. The species under consideration constitute 14.41 % of the total number of the xylophilous beetles of the
Belarusian part of the National Park “Belovezhskaya Pushcha” and 6.09 % of the whole coleopterofauna of the
National Park “Belovezhskaya Pushcha”. The list of beetles, which inhabit the fruiting bodies of xylotrophic fungi in
the National Park “Belovezhskaya Pushcha” and are protected in European countries, includes 20 species belonging to
5 families. The maximum number among beetles species (114) are connected in their development with the fruiting
bodies of Polyporales fungi. It is explained by maximum taxonomic diversity of this order.

© Jlykamens M. A., 2019
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Among all xylotrophic fungi of the National Park, Fomes fomentarius is inhabited by the largest number of
species, which can develop only in the fruiting bodies of this fungus.

Key words: Beetles; mycetophagus; fruiting bodies; xylotrophic fungi; Belovezhskaya Pushcha; Coleoptera.

Table 2. Ref.: 7 titles.

Beenenne. Dkoja0ro-gpayHUCTUYECKHE UCCIEA0BAaHUS CUCTEMAaTHUYECKUX U 3KOJIOTMUYECKUX
TPy )KUBOTHBIX B I'paHUIAX 0c000 oxpaHseMbIX NpupoaHbix tepputopuii (OOIIT) spistores
BOKHEUINIEH TPEIMOChUTKOW I Pa3pabOTKU M peau3alii MPUPOIOOXPAHHBIX MEPONPHUATHH,
0a3rcoM I OpraHM3aluu OHOJOTMYECKOrO0 MOHMTOPUHIA, OCHOBAHMEM Uil ONTHMM3ALINU
oxpaHHoro pexxuma. IIpu 3ToM 0coboe BHHMaHHE CileyeT COCPEJOTOUUTh Ha TAaKCOHAX U CO0O-
IIeCTBAaX, CHOCOOHBIX BBICTYIIATh B POJIM HHAMKATOPOB COCTOSIHUS JIECHBIX YKOCHCTEM, MTOCKOMBKY
pe3yJabTaThl UX U3YyYEHHs MO3BOJAT OLEHUTHh 3((HEKTUBHOCTh NMPHPOJIOOXPAHHON HAEATEIBHOCTH
OOIIT, a Ttakxe MOTYT OBbITh HCIOJB30BAHBI B KAUECTBE STAJOHHBIX MPU UCCIICAOBAHUM JIECHBIX
OMOIICHO30B BTOPUYHOTO NIpoUCcXoxaeHus [ 1; 2].

[TpumepomM MOAOOHON MOJENBHON TPYHIBI MOXKET CIYXKUTh KOMIUIEKC KCHIO(UIBHBIX
AKECTKOKPBUIBIX — KIIIOYEBOM KOMIIOHEHT JIECHBIX 9KOCHCTEM, 00ECTIeUNBAIOMNI HX yCTOMUNBOE
¢yHKunOHMpOBaHUe. BakHeilmeil ero coctapisiomen ABIsCTCS COQOMECTBO )KECTKOKPBUIBIX —
oOuTarenel MIOJOBBIX Te€JI KCWIOTPOPHBIX TpHOOB, BKIHOYAIOIee BU/Ibl, YHaCTBYIOIINE B YTUIIH-
3alliU CTIIOPOKApPIIOB, a TaKXKE B PACIPOCTPAHEHUU crop ¢UTONaToreHoB [3; 4]. B cBsa3u ¢ stum
M3yYECHHUE JAHHON PKOJOTHYECKOM TPYIIIbI )KYKOB Ha.peppuTopnn HanmonaneHoro napka «beno-
BEXCKasl MyIay, IPEACTaBIISET HAyYHbII U IPaKTUUECKUI HHTEpeC.

Matepuanbl U MeTOABI Hccaeq0Banus. QCHOBOM /s HACTOAIIEH paOOThI MOCITYKII Ma-
Tepual, coopansblii B nepuoa ¢ 2004 mo 2016 rom Ha BCell Tepputopun HarponanbHOro mapka
«benoexckas myma». Beero o6padorano 6osnee 3 000 »k3eMIisipoB KeCTKOKpbUIbIX. [l ycTa-
HOBJICHHUSI BUIOBOTO COCTaBa HACEKOMBIX, MCHOJIL30BATUCH CTAHIAPTHBIC METOJIBI cOOpa: pyIHOH
cOop, MpocerBaHue TUIOAOBBIX TEJT Ha IOUBEHHOE CUTO, YUET C TIOMOIIbIO OKOHHBIX JIOBYIIIEK.

Martepuan coOupaics Ha MapuipyTax, 3aJI0KCHHBIX B Pa3UYHBIX KBapTajaxX HAI[MOHAJb-
Horo mapka. Beero Obuto ob6cnegoBano 111 yuactkoB neca. O6mias mpoTSKEHHOCTh MapIIpyTOB
coctaBuina 120 km. Ilpu BeIGOpe MecT cOOpa PHTOMOJIOTHYECKOTO MaTepHaia MpeArouTeHHUe,
MPEKIE BCEro, OT/1aBalIOCh, BHICOKOBO3PACTHBIM, HAMMEHEE HAPYIIICHHBIM yUacTKaM Jieca.

TakcoHOMUYECKas. MAGHTU(PUKALIMS BUIOB TPOBOAWIACH CTAHAAPTHBIMH METOJAMH II0
OTIpeACTUTENBHBIM TA0IUIaM, MPEAT0KEHHBIM PAa3IUYHBIMUA aBTOPaMH, C HCIOJIb30BaHUEM CTe-
peockonmmyeckux MukpockonoB MBC-10, Nikon SMZ 745 T, Nikon SMZ 800.

Pe3yasTaThL nccaenoBanuss u ux odcy:kaenue. Ha teppuropun HanumonaneHOro mapka
«benoBexcKas TyIa» >KeCTKOKPBLIbIC CBA3aHBI B CBOEM Pa3BUTHH C IUIOJOBBIMU TesaMu 38 BU-
JTOB KCHIIOTPO(HBIX TprOOB, OTHOCAIUXCS K 7 nopsakam: Polyporales, Agaricales, Hymenochaetales,
Auriculariales, Russulales, Xylariales, Gloeophyllales.

BoybIMHCTBO BUIOB A€pEBOPA3PYIIAIONINX TPUOOB, 3aCEISIEMbIX KYKaMH, OTHOCUTCS K I10-
panky Polyporales — 20. 3HauMTeNnbHO MEHbIIEE Pa3HOOOpA3He BBISBICHO JUIS arapMKOBBIX
Yl THMEHOXETOBBIX IPHOOB — 7 M 6 BUJIOB COOTBETCTBEHHO. B OCTaNBbHBIX MOPSIKAX YKCIO BUIIOB,
B IUTOJZIOBBIX TeJaX KOTOPBIX OBUTM OTMEUEHBI KECTKOKPBUIBIE, HE TIPEBBIIIACT 2.

B pesynbprare mccienoBaHuil yCTaHOBJICHO, YTO KOMIUIEKC JKECTKOKPBUIBIX — OOWTaTeNen
TUTOZIOBBIX TeNl KCHIOTPO(HBIX TPHOOB Ha Tepputopuun bemoBexxckoii mymmu BKIo49aeT 128 BHIOB,
MpUHAAIeKamux K 47 poaaM, B CBOKO o4yepeap OoTHOcAmUXcs K 16 cemelictBaM. CienyeTr oTme-
TUTh, YTO BCE MPEACTABUTEIN JAaHHOW TPYIIIEI, IO CBOEMY TpodudeckoMy npedepeHaIyMmy, OTHO-
CATCS K UCTHHHBIM MHuIeToparaMm ¥ oOJMTaTHO CBsI3aHBI ¢ KapnodopaMu AepeBOpa3pyIIalONInX
rpuboB [2; 5]. JIOMUHHpYIOIIMMH TO YHCIYy IpelacTaBuTenei spisioTcs cemeictBa Ciidae
n Staphylinidae, Bkmouaromme 29 u 24 Buja COOTBETCTBEHHO. MeHee pa3HOOOpa3HO Mpej-
ctaBieHbl xxyku u3 cemeictB Nitidulidae u Leiodidae (11 Bumo), Mycetophagidae (9 BumoB),
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Erotylidae (8 Bunos), Ptinidae u Melandryidae (7 BunoB). [IpencraBaeHHOCTs BUIaMU OCTabHBIX
CEeMEHCTB He3HAUYMTEIbHA U HE TIpeBbIIaeT 5 (Tadbmuna 1).

ITo pa3zHOOOpa3uio0 poJOB BBIACIAIOTCS >KeCTKOKpbUIble cemeiicTB Ciidae u Staphylinidae,
BKITIOUarommue 8 u 6 pomoB coorBercTBeHHO. Jlanee cinenyror Nitidulidae (5 pomos) u Tenebrionidae
(4). OctanbHble ceMeiicTBa MeHee Pa3sHOOOPa3HbI U BKITIOYAIOT OT 1 710 3 poaoB (cu. Tabnuna 1).

Haunbonpmee uncio BunoB (17) Ha Teppuropun bemopexxckoii mymu oTMedeHo s pona Cis
(cem. Ciidae). Menee Goratsl Bunamu poga Gyrophaena (cem. Staphylinidae) — 9, Agathidium
(cem. Leiodidae) — 8, Mycetophagus (cem. Mycetophagidae) — 7. Poma Dorcatom@(cem.
Ptinidae), Triplax (cem. Erotylidae), Epuraea (cem. Nitidulidae) Lordithon (cem. Staphylinidae)
BKJTIOYAIOT 110 5 BUA0B. OCTaibHbIe poJa MaJOYHCICHHBI U TIPEICTABICHBI MEHee YeM 4 BHIaMH.

JloJst OTMEUEHHBIX BHJIOB )KECTKOKPBUIBIX, PA3BUBAIOIIUXCS B TUIOIOBBIX TeIaX KCHIOTPOd-
HBIX TpuOOB, coctarisier 14,41 % ot o0mero 4uciia KCHIOPWIBHBIX KYKOB OCIIOPYCCKON HacTH
benosexckoit mymm (BIT) u 6,09 % ot Bcelt koneonTepodayHbl HallMOHAJIBLHOIO\Napka [2; 6].
Cnenyer oTMeTuTh, 4To npenctasurenu cemercTB Erotylidae, Ciidae, Tetratomidae BETpeuaroTcs
HCKIIFOUMTENIHO Ha TUTOJIOBBIX TelaX KCHIIOTPO(HBIX TpruOOB (Tabmuma’l).

Kyxu, pa3BuBaromuecs B II0JOBBIX TelaX JAEpPEBOPa3pyLIARINNX FPHOOByKaK U KOMIUIEKC
KCHJIO(MITBHBIX J)KECTKOKPBUTBIX B IIEJIOM, SIBJSIFOTCS HanOouiee ysS3BUMOM TPYIIION JECHBIX Oecro-
3BOHOYHBIX, YTO CBSI3aHO B MEPBYIO O4Yepeab ¢ AePHUIMTOM MEPTBON APEBECHHBI B JECHBIX yTo-
JbAX, AKTUBHOM XO3SIMICTBEHHOHN AEATENBHOCTHIO, a TAKKE/COKpPALICHUEM ILIOIIAEl KOPEHHBIX
CTapOBO3PACTHBIX JIECOB. B CBS3M C 3TMM JaHHOE COOOIIECTBO XapaKTEpHU3yeTCs 3HAYUTEIbHBIM
YHUCJIOM PEJKUX BHIOB, IMEIOIINX OPHUITHAIbHBIN OXpaHHBIM CTaTyc Ha Tepputopun EBporsr [2; 7].

Ta6nuuya 1. — TakCOHOMUYECKUI COCTaB KOMIMMEKCA XECTKOKPbIbIX — obuTaTenel NnogoBbIX TEM KCUMOTPOMHbIX
rpu6os HaumoHanbHoro napka «benoeexckas nywa»

T able 1.— The taxonomic composition of the association of beetles, which inhabit the fruiting bodies of xylotrophic
fungi in the National Park “Belovezhskaya Pushcha’

o m e a LDonsa ot uncna sngos | [ons oT ynicna BMAOB [ons oT obLero ymcna
Cemenctso § g[ e g B CEMENCTBE, Ha KCUNOMUMbHBIX XXYKOB, BUAOB XECTKOKPbIMbIX,
T a J Tepputopuu BI1, % 13BecCTHbIX B BI, % n3BecTHbIx B BI1, %
Leiodidae 2 11 33,3 1,24 0,52
Staphylinidae 6 24 6,36 2,7 1,14
Sphindidae 2 2 66,7 0,23 0,1
Ptinidae 1 7 22,6 0,8 0,33
Trogossitidae 1 1 16,7 0,11 0,05
Nitidulidae 5 11 14,9 1,24 0,52
Cryptophagidae 2 3 6,52 0,34 0,14
Erotylidae 3 8 100 0,9 0,38
Corylophidae 2 4 50 0,44 0,19
Latridiidae 3 5 12 0,56 0,24
Mycetophagidae 3 9 81,8 1,01 0,43
Ciidae 8 29 100 3,26 1,38
Tetratomidae 1 2 100 0,23 0,1
Melandryidae 3 7 38,9 0,8 0,33
Mordellidae 1 1 7,7 0,11 0,05
Tenebrionidae 4 4 9,75 0,44 0,19
Bcero 16 128 — 14,41 6,09
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B pesynbrare uccnenoBaHuil ObUT COCTAaBJIEH CIIMCOK JKECTKOKPBLIBIX — OOHMTaTeneil kap-
nodopoB KcminoTpodHbIXx TpuboB HarnmonansHoro mapka «benoBexckas Myla», OXpaHsSEMBIX
B crpaHax EBpombl. B Hactosiiiee Bpemsi NaHHBIM mepeueHb mpexacraBieH 20 Bujgamu, MOpu-
HaJJIeKalllMMU K 5 ceMelicTBaM.

Haubomnee BBICOKUM OXpaHHBIM cTaTycoM oOmanatotr Oxyporus mannerheimii Gyllenhal,
1827 (cem. Staphylinidae), BKIIOYEHHBIH B pPE30JIIOLMI0 HOMEpP HIeCTh bepHCKoil KOHBEHLHNH,
a taxke Tritoma bipustulata Fabricius, 1775 (cem. Erotylidae), orHocsimasics k kareropuu LC
(least concern), cornacuo kinaccudukauun MCOII [7].

W3 uncna oOHapyXEHHBIX B XO/I€ MPOBEICHUS MCCIENOBAaHUN KECTKOKPBHUIBIX B KpacHyio
KHUTY CamnpOKCHIBHBIX >KykoB EBpormbl [7] 3anecensl 17 BumoB u3 3 cemeiicTr. ['pynma BuoB,
OLIEHKA PHCKa MCUE3HOBEHHS KOTOPBIX 3aTPYAHUTEIbHA B CHIy HEIOCTATOYHON M3YUEHHOCTHU (Ka-
teropust DD — data deficient), npeacrasnena Mycetophagus ater (Reitter, 1879)(eeM. Mycetoph-
agidae). K xaTeropum TakcoHOB, BhI3bIBarOIMX HanMmenbliee onacenue (LC < least concern), oT-
HOCHUTCSI OOJIBIITMHCTBO 3aperMCTPUPOBAHHBIX HA TEPPUTOPHH HALMOHATILHOLO IMapka OXpaHSIEeMBIX
KECTKOKPBUIBIX-00UTATEIICH TUTOIOBBIX TN KCWIOTPO(HBIX TprboB: Thymalus limbatus (Fabricius,
1787) (cem. Trogossitidae); Dacne bipustulata (Thunberg, 1781)yTritoma subbasalis (Reitter, 1896),
Triplax aenea (Schaller, 1783), T. lepida (Faldermann, 1837), T. rufipes (Fabricius, 1781), T. russica
(Linnaeus, 1758), T. scutellaris Charpentier, 1825 (cem. Erotylidae); Litargus connexus (Fourcroy,
1785), Mycetophagus fulvicollis Fabricius, 1792, M. multipunctatus Fabricius, 1792, M. piceus
Fabricius, 1792, M. populi Fabricius, 1798, M. atomarius (Fadricius, 1787), M. quadripustulatus
(Linnaeus, 1761), Tryphyllus bicolor (Fabricius, 1777).(cem. Mycetophagidae).

Crucok BUIOB — HWHAMKATOPOB IIEHHBIX JIECHBIX OMOTOIOB, SIBISIOIIMXCSA XapaKTEPHBIMU
OOHMTATENSIMH JIECHBIX IIEHO30B, MUHHMAIBHO 3aTPOHYTHIX XO3SHCTBEHHOW NESATEIBHOCTBIO YEIO-
BEKa, U MCYE3AIOIINX MPU YBEIMYCHUU HA HUAX AHTPONOTCHHON HArpy3KH, MPEACTaBIE€H B UCTOY-
HUKe [7]. V3 KECTKOKPBUIBIX, OTHOCSIIMXCS K AAHHOW TPyINIe, Ha TEPPUTOPUM HAIMOHAILHOTO
napka otMeueH Neomida haemorrhoidalis (Eabricius, 1787) (cem. Tenebrionidae).

BonbIIMHCTBO OTMEUEHHBIX BUJOB KECTKOKPHUIbIX (114) cBsI3aHO B CBOEM pa3BUTHU C IUIO-
JOBBIMU TE€JIaMH TOJHIIOPOBLIX TPHOOByMTO OOBSICHSIETCS MaKCUMAaIbHBIM TAaKCOHOMHYECKUM
pasHooOpasuem nopsinka Polyporales. B kapnioopax gaHHON TpynIbl OTMEUYESHBI MTPEICTABUTEIN
MPAKTHYECKH BCEX 3apETUCTPUPOBAHHBIX CEMEHCTB KECTKOKPBUIBIX, 3a HcKiItoueHueM Mordelli-
dae (tabmuma 2). [Mopsnox Polyporales BkmodaeT BUABI TpHOOB, ¢ KOTOPHIMU SKOJIOTHICCKH CBSI-
3aHbl HanOoyiee OOrarhic BHIaMU COOOIIECTBA JKECTKOKPBUIBIX. Tak, B IUIOAOBBIX Tenax Fomes
fomentarius (Fr.) Kickh. 3adpuxcupoBano 68 Bum0oB XykoB, oTHOCSIIHXCS K 13 cemelictBam. He-
CKOJIBKO MEHbILIEE pasHooOpasue BoIsBiIeHO A1 Polyporus squamosus (Hunds.) u Laetiporus sul-
phureus (Wallr.) ~— 53 u 50 BunoB u3 12 cemeiicTB cooTBeTCTBEHHO. JKYKH, 3aCEISIONINE KapIio-
dbopsl Piptoporus betulinus (Fr.), npencrasnens! 36 Bugamu, oObeInHEHHBIMH B 11 cemelcTB.
3HAYUTENIFHO MCHBIIMM TAaKCOHOMHUYECKUM pa3zHOOOpa3ueM XapaKTepH3yeTCs COOOIIeCTBO
KECTKOKPBUIBIX, Pa3BUBAIOIINXCSA B TUIOIOBBIX TENaX arapuKoBBIX T'pHOOB (cm. Tabmuiy 2). Ota
Fpynna BkirouaeT 54 Buaa, oTHocsaumxcs K 12 cemeiictBam. Cpenu mpeactaBuTesield JaHHOTO
nopsiika ciaenyeT Bolnenutb Pleurotus ostreatus (Jacq.) P. Kumm., ¢ xapnodopamu koTtoporo
CBsA3aHO 36 BUAOB KYKOB U3 9 CEMENCTB.

[TnomoBeie Tena mpeactaButeneil mopsinka Hymenochaetales, 3acensitor 30 BUAOB KECTKO-
KPBUIBIX, 00BEIMHEHHBIX B 9 cemeiicTB. Hanbompiiee 4ncio BUIOB )KYKOB B JJAHHOM COOOIIIECTBE
(19) 6pu10 OTMeUeHO B Kapriodopax rpudboB u3 pozaa Inonotus.

[TpencraBneHHOCTh BUAAMU COOOILECTB KECTKOKPBUIBIX, CBA3aHHBIX ¢ TpHOaMH U3 OCTaB-
muxcst mopsanakoB (Auriculariales, Russulales, Xylariales, Gloeophyllales), He3HaUNTEeIbHA U HE
IpeBbIIIaeT 2 BUAOB (cm. Tabmuiry 2).

AHanu3 MoJly4eHHBIX JaHHBIX TO3BOJIMI YCTaHOBHUTb, UTO CPEIU BCEX 3apPETUCTPUPOBAHHBIX
KECTKOKPBUIBIX MAaKCUMAJIbHOM AKOJIOTHYECKON TIACTHYHOCTBIO OTINYaeTcst Ennearthron cornutum
(Gyllenhal, 1827) u3 cemeiictBa Ciidae, KoTOpHIi OB OTMEYEH B TJIOAOBBIX Tenax 13 BUIOB

62



Obwas buonozus Beinyck 7/2019

Ta6nuua 2. — Yucno BUAOB KECTKOKPLINbIX, CBA3aHHLIX C MMOA0BLIMY TenaMmu KCUNoTpodHbIX rpubo., Ha
Tepputopun HaunoHanbHoro napka «benosexckas nywa»

T a bl e 2.— The number of beetles species connected with the fruiting bodies of xylotrophic fungi on the territory of
the National Park “Belovezhskaya Pushcha”

Yucno BMOOB XYKOB B rpm6ax Pa3nn4HbIX NopsAaKoB
8 o 0
CemeiicTea 3 @ % % 3 2 i‘é
XECTKOKPbINbIX g § S 8 (SU _?g c:
Qa < ‘I§ 3 a
Leiodidae 11 — 1 — — R —
Staphylinidae 24 21
Sphindidae 1 1 — — — — _
Ptinidae 7 — 2 — = — —
Trogossitidae 1 1 — p 3 — — —
Nitidulidae 8 6 1 - — — —
Cryptophagidae 3 1 — — — — _
Erotylidae 5 6 3 — — — —
Corylophidae 4 1 = — — — —
Latridiidae 4 1 1 — — — —
Mycetophagidae 9 7 5 — — 1 —
Ciidae 26 7 9 1 2 — —
Tetratomidae 2 1 1 — — — —
Melandryidae — 6 — — 1 —
Mordellidae — - — — — — 1
Tenebrionidae 4 1 1 — — — —
Bcero 114 54 30 1 2 2 1

rpuboB u3 3 mopsakoB. Heckonpko ycrymaroT emy Octotemnus glabriculus (Gyllenhal, 1827),
Sulcacis fronticornis (Panzer, 1806) (cem. Ciidae), Dacne bipustulata (Thunberg, 1781) (cem.
Erotylidae)y Mycetophagus quadripustulatus (Linnaeus, 1761) (cem. Mycetophagidae), pa3sutue
KOTOPBIX MOMKET mpoTekaTh B kKaprodopax 10 BumoB kcunorpodHbx TpuboB. Kpome toro, Obut
BBISIBJICH LICJBIN PSIT JKECTKOKPBUIBIX, MPUYPOUCHHBIX K IUIOJOBBIM TElaM KOHKPETHOTO BHIA
kcmeTpoHbIx rpuboB. Tak, uckmountensHo ¢ Fomitopsis pinicola (Sw.) P. Karst. B bemno-
BEXKCKOM mymie cBsizaH Dorcatoma punctulata Mulsant et Rey, 1864 (cem. Ptinidae).

Tonbko B ionoBeix Tenax Hirschioporus fusco-violaceus (Ehrenb. ex Fr.) Donk. ormeuen Cis
punctulatus  Gyllenhal, 1827 (cem. Ciidae). Bpicokyo crnemupuUIHOCTh IO OTHOIICHHIO
Kk rpubam Trichaptum biforme (Fr.) nemonctpupyer Wanachia triguttata (Gyllenhal, 1810) (cem.
Melandryidae). UckmountensHo k Schizophyllum commune (Fr.) npuypouen Orthocis lukasi Abeile
de Perrin, 1874 (cem. Ciidae). Tonpko B kapmnodopax Armillaria mellea (Vahl) P.Kumm. Opur
obuapyxeHn Cychramus variegates (Herbst, 1792) (cem. Nitidulidae). WckmountensHo 3a cuer
IJIOZIOBBIX Ten TpuOoB w3 poxa Gloeophyllum mnpoucxomut pasButue Curtimorda maculosa
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(Naezen, 1794) (cem. Mordellidae). IlpuypoueHHOCTh WCKIIIOYUTEIHHO K TpubOaM U3 poja
Lycoperdon miposiBisier Sphindus dubius (Gyllenhal, 1808) (cem. Sphindidae). C kapnodopamu
rpuboB Pleurotus ostreatus cBsizanbl B cBoeM paszButuu Hadraule elongata (Gyllenhal, 1827) (cem.
Ciidae) u Corticaria lateritia Mannerheim, 1844 (cem. Latridiidae). JIump B kapnodopax Laetiporus
sulphureus 6vmn 3adukcupoBansl Dorcatoma flavicornis (Fabricius, 1792) (cem. Ptinidae); Cis fagi
Waltl, 1839 (cem. Ciidae); Cryptophagus pubescens Sturm, 1845 (cem. Cryptophagidae). Tombko
wiofoBele Tena Polyporus squamosus 3acenstor Agathidium badium Erichson, 1845, A. atrum
(Paykull, 1798) (cem. Leiodidae) u Mycetophagus populi Fabricius, 1798 (cem. Mycetophagidae).

Cpenu Bcex KCHIOTPO(HBIX TpUOOB HALIMOHATIBHOTO TIapKa Fomes fomentarius 3acensercs
HarOOJIBIIIMM YUCIIOM BHUJIOB JKYKOB, Pa3BUTHE KOTOPBIX MPOTEKACT B IJIOAOBBIX{TEIaX UCKIIQYHU-
TEJIHO ATOTO TPYTOBUKA. TOJIBKO B €ro Kaprmodopax OTMEUEHO 7 BHIIOB KECTKOKPBUIBIX U3 5 ce-
MmeicTB: Agathidium nigripenne (Fabricius, 1792); A. laevigatum Erichson, 18457 (ecem. Leiodidae);
Dorcatoma janssoni Bliche & Lundberg, 2002; D. minor Zahradnik, 1993%(cem. Ptinidae); Cis
dentatus Melli¢, 1848 (cem. Ciidae); Corylophus cassidoides (Marshams 1802) (cem.
Corylophidae); Corticaria lapponica Zetterstedt, 1838 (cem. Latridiidae).

3akaouenue. Ha teppuropun Oenmopycckoil yacTu BeloBeKCKOIl Myl KECTKOKPBLIbIE
CBSI3aHBI B CBOEM PAa3BUTHH C IUIOJAOBBIMH TelaMd 38 BUAOB KCHIOTPOPHBIX I'pUOOB, OTHOCS-
mMxcs K 7 mopsiakam. BonbIIMHCTBO BUOB JepeBOpa3pyIIaoIuX TPUOOB, 3aceNsIeMBIX KyKaMH,
OTHOCUTCS K TIopsnKy Polyporales — 20.

B pesynbpTare uccrnenoBaHUil YCTaHOBJICHO, YTO KOMIUICKC KECTKOKPBUIBIX — oOOWTaTeneit
TUIOZIOBBIX TEJ KCHIOTPO(HBIX TpUOOB HA TEPPUTOPUM HATMOHAIILHOTO MapKa BKIIOYaeT 128 BUAOB,
NpuHaJIe)KaMX K 47 pogam, B CBOIO ouepeb OTHOCAIINAXCA K 16 ceMelicTBaM. JloMUHUPYIOIMMU
1o YHcIy npeacTaBureneit seistorcs cemeiictBa Ciidae u Staphylinidae, Brmrouaromue 29 u 24 Buna
COOTBETCTBEHHO. 051 OTMEYEHHBIX BHJIOB 3KECTKOKPBUIBIX, PAa3BUBAIOLIUXCA B IUIOJOBBIX TeIax
KCUIIOTPOHBIX TpuboB, cocraBisieT 144l Y%nor obmero yuciaa KCHIO(WIBHBIX KyKOB Oe€lo-
pycckoii yactu benosexckoit myumwm v 6,09 % oT Bceil koneonTepodayHbl HAIIMOHAIBHOTO TMapKa.
CIHCOK JKECTKOKPBUIBIX — oOuTaTeseid KaprnodopoB KCHIOTPO(GHBIX TPHOOB HAIMOHAIBHOTO
napka, OXpaHseMbIX B cTpaHaxX EBpormbl, mpencrasieH 20 Buaamu, IMPUHAUIEKAIUMU K 5 ce-
MeiicTBaM. boibIIMHCTBO U3 HUX 3aHECEHO B KpacHyro KHUTY CallpOKCHIIBHBIX XKyKOB EBpOIIBIL.

3HaYMTENbHAs YaCcTh OTMEYEHHBIX BUIOB KECTKOKPBHUIbIX (114) cBsA3aHa B CBOEM Pa3BUTHH
C TUIOZIOBBIMH TeJaMH TMpejacraButeneii mopsinka Polyporales. K Hemy ke OTHOCATCS TPHUOBI,
XapaKTepHU3yIOIIecs] MaKCUMAaIbHBIM BUIOBBIM Pa3HOOOpa3HeM HACENSIONINX MX KECTKOKPBUIbIX, —
Fomes fomentarius (68), Polyporus squamosus (53) u Laetiporus sulphureus (50).

Cpenu Bcex KcuJoTpo(HBIX rprOOB HAIMOHAIBHOIO Mapka Fomes fomentarius 3acensiercs
HauOOIBIIAM YHCIOM BUIOB JKYKOB, Pa3BUTHE KOTOPHIX MPOTEKAET B TUIOJOBBIX TEIAX MCKIIIOUH-
TEJIbHO TAHHOTO TPYTOBHKA.
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The paper contains results of the study of fauna and ecology of beetles, which inhabit the fruiting bodies of
xylotrophic fungi in the”National Park “Belovezhskaya Pushcha”. On the territory of the National Park
“Belovezhskaya Pushcha” beetles are connected in their development with the fruiting bodies of 38 species of
xylotrophic fungi, which belong to 7 orders: Polyporales, Agaricales, Hymenochaetales, Auriculariales, Russulales,
Xylariales, Gloeophyllales. Most of xylotrophic fungi (20 species) inhabited by beetles belong to Polyporales order.

The species composition of beetles, which inhabit the fruiting bodies of xylotrophic fungi in the Belarusian part
of the National Park “Belovezhskaya Pushcha” has been revealed. It contains 128 species belonging to 47 genera and
16 families. Represéntatives of Ciidae and Staphylinidae dominate among beetles, which inhabit the fruiting bodies of
xylotrophic fungi..They are represented by 29 and 24 species respectively. The species under consideration constitute
14.41 % of the total number of the xylophilous beetles of the Belarusian part of the National Park “Belovezhskaya
Pushcha” and 6.09 % of the whole coleopterofauna of the National Park “Belovezhskaya Pushcha”. The list of beetles,
whichiinhabit the fruiting bodies of xylotrophic fungi in the National Park “Belovezhskaya Pushcha and are protected
in European countries, includes 20 species belonging to 5 families. Most of them are placed in European Red List of
Saproxylic Beetles. The maximum number among beetles species (114) are connected in their development with the
fruiting bodies of Polyporales fungi. It is explained by maximum taxonomic diversity of this order. The largest
number of species and the maximum specificity of the species composition are characteristic of the association of
beetles connected with Fomes fomentarius carpophorus.
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’KECTKOKPBLIBIE CEMEHCTB HISTERIDAE U SILPHIDAE (COLEOPTERA)
BAPAHOBHUYCKOHU PABHUHBI (BEJIAPYCb)

Crarbsi pacKpbIBaeT 0COOCHHOCTH TAKCOHOMUYECKOW M DKOJIOTHUECKOH CTPYKTYPBI KECTKOKPBUIBIX CEMEHUCTB
Histeridae u Silphidae (Coleoptera) bapaHoBuuckoli paBHuHBL. Pabora ocHOBaHa Ha Marepualie, cOOpaHHOM
¢ 2002 mo 2017 rox. Ha ocHOBaHMM COOCTBEHHBIX MCCIICAOBAHUIA 3apETUCTPUPOBAHO 37 BHAOB KECTKOKPBLIBIX CE-
meiictBa Histeridae u 15 BunoB cemeiictBa Silphidae. B aHHOTHpOBaHHOM CHHCKE NPHUBEJCHBI OTACHBHBIC SKOJIOTH-
YecKHne 0COOEHHOCTH BUIOB.

KiroueBslie ciioBa: sxectkokpsuibie; Coleoptera; Histeridae; Silphidae; bapanoBuuckashpaBHuna; benapycs.

Bubmmorp.: 13 Ha3s.
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BEETLES OF FAMILES OF HISTERIDAE AND SILPHIDAE (COLEOPTERA)
OF THE BARANOVICHI PLAIN (BELARUS)

The article reveals the peculiarities of.the taxonomic and ecological structure of beetles Histeridae and
Silphidae family (Coleoptera) of Baranovichi plain. The work is based on the material collected during the period
2002 to 2017. On the basis of our own research.37 species of the family Histeridae and 15 species the family Silphidae
were registered. The annotated list provides ecological features of the species.

Key words: beetles; Coleoptera; Histeridae; Silphidae; the Baranovichi plain; Belarus.

Ref.: 13 titles.

BBenenue. XXectrokpeuibie cemeiictB kapany3uku (Histeridae Gyllenhal, 1808) u mepTBo-
ennl (Silphidae Latreille, 1807) urparoot cymiecTBeHHYIO pojib B (PYHKIIMOHUPOBAHUM HAa3EMHBIX
9KOCHUCTEeM. BOJBIIMHETBO mpejacTaBuTenel cemelictBa mepTtBoenbl (Silphidae) mpuHuMaroT ak-
TUBHOE y4YacTHe B, JECTPYKIMU OPraHUKU Pa3IMYHOTO MpoucxoxkiaeHus. [IpencraBurenn pona
AclypaeasiBnstorcst putodaramu, HAHOCSIIUMH HEKOTOPBIA yiiepO ceabCcKoMy Xo3sicTBy. Ka-
pany3ukiu. (Histeridae), sBnsisich rnaBHBIM 00pa30M XHWIIIHWKAaMH, BBHICTYHAIOT OCHOBHBIMH peTy-
JATOPaM#M HUCIEHHOCTU JIMYMHOK M MMAaro HaCEKOMBIX Pa3IUYHBIX DKOJOTUYECKUX TpymIl (KCH-
JOOMOHTOB, HUIMKOJIOB, HEKPOOMOHTOB U 1p.). IIpencraBurenn 3TUX CEeMEWCTB MMEIOT Ba)KHOE
MEJMIIMHCKOEe M BeTepuHapHoe 3HaueHue. C OJHON CTOPOHBI, OHM MOTYT MEPEHOCUTh Ha IO-
BEPXHOCTH CBOETO TeJIa M BHYTPH OPraHM3Ma Mapa3uTOB M UX MOKOAIIMEcs (OpPMBI, C Ipyroi —
caMU MOTYT YHMYTOXKaTh JINYMHOK U UMAaro Myx, OJoX, Kiemel u Ipyrux 0ecrio3BOHOUYHBIX, SB-
JSIFOIIUXCS IEPEHOCYMKAMH WH(PEKITMOHHBIX 3a00JI€BaHHIA.

[TepBbIMU crienaibHBIMU paboTamMu, Ha TeppuTopun benapycu B nienom, u bapanoBuuckoit
PaBHHUHBI B YaCTHOCTH, MOCBSAIICHHBIMH (hayHe U HKOJIOTHUH KECTKOKPBUIbIX cemeiicTBa Histeridae
u Silphidae, cnenyer cuutath padbotel O. P. Anexcangposuyua u A. K. Tumeukuna [1; 2]. Ognako
3a TOCJEIHHE BpeMsl aBTOPOM COBMECTHO C KOJUIETaMH ObUIM TPOBENEHBI JI€TalbHBbIE HCCIe-
JIOBaHMSI BHIIICOO03HAUEHHOTO PETHOHA, TO3BOJIMBILINE YTOYHUTh TAKCOHOMHYECKHM COCTaB U PsiJl
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HKOJIOTHUECKUX 0COOEHHOCTEH KecTKOKpbUIbIX ceMelicTBa Histeridae u Silphidae [3—6]. Jannas
paboTta comepUT Hambosiee TOJTHBIN CIHMCOK JKEeCTKOKpBhUIbIX ceMeicTB Histeridae m Silphidae
bapanoBHUUYCKOI paBHUHBI.

Marepunanbl U MeTOABI HccJe0BaHMI. Matepuanom aas paboThl MOCITYXWIN COOPHI aB-
topa ¢ 2002 no 2017 rox. Beero 6bu10 06padoTtano 6osee 1 500 3K3eMIIISAPOB )KECTKOKPBUIBIX Ce-
meticTB Histeridae u Silphidae. Bce koymekmoHHbIe MaTeprabl XpaHATCS Ha Kadeape eCTeCTBeH-
HOHAYYHBIX JUCLUIUINH bapaHOBUUCKOTO rOCYJapCTBEHHOTO YHUBEPCUTETA.

HccenenoBanus NpoBOAWINCH HA TEPPUTOpUM bapaHOBHUYCKON paBHHMHBI. Ee MpOTAKEHHOCTD
¢ 3amaza Ha BOCTOK cocrtasisieT 90 kM, a ¢ ceBepa Ha or — 60 kM. bapaHoBuuckas paBHUHA
pacmoyioxkeHa Ha ceBepe bpectckoit u wro-Boctoke I'pogHeHckoi obnacrteii. CpenHssi, BRICOTa
paBHMHBI — 180—190 M Haj ypoBHeM Mops, MakcuMmasbHas BbicoTa 218 M (okp-“m. Konroxu
JlsxoBuuckoro paiiona). Jleca 3anumaror okosio 31 % Bcell miomaau, mpu 3TOM. peobianarT
COCHOBBIE Jieca, CyOOphl ¢ MPUMECHIO IHUPOKOIUCTBEHHBIX MOPOJI, YEPHOOIBXOBbIE) OCPEZOBEIE,
OCHHOBBIE Jieca, Ha JeBoOepexbe Lllapsr — myOpaBel. EcTe HU3MHHBIC | IIEpeXOAHBIE 00JIOTA.
Penbed criakeH, chopMupoBaH JeTHUKOBBIMU BOJAMH.

[IpencraBuTenu UccieayeMbIX CEMEICTB OOUTAIOT B pa3IMUHBIX OMOTOMAX, YTO OTPEICITHIIO
UCITOJIb30BaHUE PAa3HOOOPA3HBIX METOJOB MX cOOpa: pydyHOW METO[, IPOCEHBAaHUE T'HE3]I0BOTO
MaTepuaga MypaBeiHHUKOB, THE3]T NTHUI] U MIEKONUTAIOIINX, MOYBEHHON MOICTUIIKY Ha MIOYBEHHOE
CHUTO, MCII0JIb30BaHHE TEPMOIKIIEKTOpa, JToByIIKH bapbepa u np. HekpoOHOHTHbIE KECTKOKPBIIbIE
CcOOpaHBl C psifa TPYNOB IWUKUAX IKHUBOTHBIX, OTHOCAIIMXCS K PA3IMYHBIM CHCTEMAaTHYECKUM
rpyMnIaM: YWICHUCTOHOTHE U XOPJOBbIe (KOCTHBIE PHIObI, HTHIbBI ¥ MIIEKOIIMTAIOLINE).

Jlyig onpesiesieHns: BUJOBOM MPUHAIEKHOCTH KEETKOKPBUIBIX IPUMEHSUINCH OMHOKYJISIPHBIE
mukpockonsl MBC-10 u Nikon-SMZ800.

Pe3yabTaThl ucciegoBaHusl U UX o0cyskienue. Ha ocHOBaHMM HAIIMX HCCIIEIOBAaHUN Ha
tepputopun bapaHoBuuckoil paBHMHBI ObLIO0 OTMeudeHOo 37 BHIOB (14 pPOmOB) KECTKOKPBUIBIX
cemeiictBa Histeridae, uro cocrasisier 58 % OT Beex BUI0B ceMelcTBa (payHbl benapycu u 15 BunoB
(7 ponoB) xecTkOKpbUIbIX cemeiicTBa Silphidae, uto coctaBnser 71 % OT Bcex BHIIOB ceMeiicTBa
dayusl benmapycu. Hwke nmpuBomuTes: TakcoHoMmmdeckmii niepedenb Histeridae u Silphidae Bapa-
HOBUYCKOM paBHMHBI. TakKCOHOMHYECKHH CIIMCOK MOJATOTOBIIEH coracHo KaTaory »KecTKOKPBUIbIX
[Mameapktuku [7]. Tpodudeckas) cTpykTypa ¥ Xapakrep OHOTONMYECKOW NPUYPOUCHHOCTH
COCTaBJICHBI HA OCHOBaHUM COOCTBEHHBIX HAOIIOACHUH U IUTEPATypHBIX JaHHBIX [9; 10].

B cricke mpuHSATHI CiIeAyfoie COKpaIeHusi TPOPHUUECKUX TPYII U SKOJIOTUIECKUX TPYTII
UCXO0/1 U3 OMOTOIMUYECKON HPUYpPOUECHHOCTH:

Z — 3o00@darn, (’KeeTKOKPBUIbIE, UCTIONIB3YIOINE B MHILY PA3IHYHBIX KUBOTHBIX: KIICICH,
JMYUHOK HACCKOMBIX (010X, ABYKPBUIBIX, >KECTKOKPBUIBIX), MHOI/a UX SHIa, KyKOJKH WIN
B3POCJIBIXHACEKOMBIX );

S| — 30008.1'[[)0(1)31"1/1 ()KYKI/I, COBMCHIAOMINEC NMHUTAHUC KUBOTHBIMHU W pasjiaratolmuMHUCI
OpraHuYCCKUMHM OCTAaTKaAMH KMBOTHOI'O U PACTUTCIIBHOTO HpOI/ICXO)KI[eHI/ISI);
M — MI/IKCO(i)aFI/I ()KGCTKOKpBIJ'IHe, COBMCHIAIOIMIUEC NHUTAaHHUEC OTMCPIINMU (pa3nara10LuI/I—

MUCSI) OCTATKaMH KHBOTHOTO M PACTUTEIHHOTO IMPOUCXOKICHHS, a TAKXKe IPUOaMH, )KUBOTHBIMU
U PacTEHUSIMU);

MS — wmmurnerocanpodaru (KyKu, COBMEMIAIONINE MUTAHWE DPA3JIararOlIMMHUCS OpTraHHYe-
CKUMH OCTaTKaMU >KHBOTHOTO U PACTUTEIBHOIO MPOUCXOXKIEHHUS U TpudaMu);
PIS — mnonucanpodarn ()kKyku, HCIONB3YIOMKE B MHILYy OTMEPIINE WM pasiararoninecs

BEIIIECTBA JKUBOTHOT'O U PACTUTEIBHOTO MPOUCXOXKICHHS);
PH — ¢urodaru (3xecTKOKpBUIbIE, UCTIONB3YIOUINE B TIUIYy PACTEHHS);
ND — Huaukossl (0OUTaTeu THE3/, HOp U YOEXKHUIL TO3BOHOYHBIX JKUBOTHBIX);
KS — kcunoOGnoHTH (0OUTaTENTN CTBOJIOBOM YaCTH KYCTApPHUKOB U JIEPEBHEB);
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PS — monmucanpoOuoHTH (0OUTaTENH pa3IMyHBIX CPEA: THUIOIIUX PACTCHUH, TPYTIOB KH-
BOTHBIX, HAB03a, THE3/1 NTHIL U JIp.);

MR — mupmekop el (oOuTaTenn rHe31a MypaBbeB).

H — repneto61oHThI (0OUTAaTEIN HAIOYBEHHOTO TOKPOBA).

Histeridae Gyllenhal, 1808
Abraeinae MacLeay, 1819
Acritini Wenzel, 1944
Acritus LeConte, 1853
1. A. minutus (Herbst, 1792) / M/ PS
Plegaderini Portevin, 1929
Plegaderus Erichson, 1834
2. P. vulneratus (Panzer, 1797) / M/ KS
Teretriini Bickhardt, 1914
Teretrius Erichson, 1834
3. T. fabricii Mazur, 1972 /| M / KS

Dendrophilinae Reitter, 1909
Dendrophilini Reitter, 1909
Dendrophilus Leach, 1817
4. D. punctatus (Herbst, 1792) / Z./ ND
5. D. pygmaeus (Linnaeus, 1758) / ZS / MR
Paromalini Reitter, 1909
Carcinops Marseul, 1855

6. C. pumilio (Erichson, 1834)/Z / PS
Paromalus Erichson, 1834

7. P. flavicornis (Herbst, 1792) I M /' KS

8. P. parallelepipedus(Herbst, 1792) / M / KS
Platylomalus Cooman, 1948

0. P. complanatus (Panzery1797) / M / KS

Histerinae Gyllenhal, 1808
Histerini Gyllenhal, 1808
Atholus Themsen, 1859
10. A. duodecimstriatus
duodecimstriatus (Schrank, 1781) / Z / PS
quatuordecimstriatus (Gyllenhal, 1808) / Z / PS
1. A. corvinus (Germar, 1817)/ Z / PS
Hister Linnaeus, 1758
12. H. quadrinotatus Scriba, 1790 / Z / PS
13. H. unicolor Linnaeus, 1758 / Z./ PS
Margarinotus Marseul, 1853
14. M. bipustulatus (Schrank, 1781) / ZS / PS
15. M. carbonarius (Hoffmann, 1803) / ZS / PS
16. M. neglectus (Germar, 1813) / ZS / PS
17. M. purpurascens (Herbst, 1792) / ZS / PS
18. M. ventralis (Marseul, 1854) / ZS / PS
19. M. brunneus (Fabricius, 1775) / ZS / PS
20. M. merdarius (Hoffmann, 1803) / ZS / PS
21. M. striola succicola (Thomson, 1862) / ZS / PS
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22. M. terricola (Germar, 1824) / ZS / PS
23. M. obscurus (Kugelann, 1792) / ZS / PS
Hololeptini Hope, 1840

Hololepta Paykull, 1811

24. H. plana (Sulzer, 1776) / M / KS
Platysomatini Bickhardt, 1914

Platysoma Leach, 1817

25. P. elongatum (Thunberg, 1787) / M/ KS
26. P. lineare (Erichson, 1834) / M / KS

217. P. compressum (Herbst, 1783) / M / KS

Saprininae Blanchard, 1845
Gnathoncus Jacquelin du Val, 1858
28. G. buyssoni Auzat, 1917/ Z./ ND
29. G. communis (Marseul, 1862) / Z./ ND
30. G. nannetensis (Marseul, 1862) / Z / PS
31. G. nidorum Stockmann, 1957 / Z./ ND
32. G. rotundatus (Kugelann, 1792) / Z./ Ps
Saprinus Erichson, 1834
33. S. aeneus (Fabricius, 1775)/ Z./ PS
34, S. planiusculus Motschulsky, 1849 / Z./ PS
35. S. semistriatus (Scriba, 1790) / Z./ PS
36. S. subnitescens Bickhardt, 1909 / Z./ PS
37. S. tenuistrius sparsutus Solsky, 1876 / Zo/ PS

Silphidae Latreille, 1807
Silphinae Latreille; 1807
Aclypea Reitter, 1884

1. A. opaca Linnaeua, 4758 /'PH / H
Necrodes Leach, 1815

2. N. littoralis (Linnaeus, 1758) / M / PS
Oiceoptoma Leach, 1815

3. O. thoragicum (Linnaeus, 1758) / MS / PS
Phosphuga Leach, 1817

4. P.atra atra (Linnaeus, 1758) / Z./ PS
Silpha Linnacus, 1758

5. S-earinata Herbst, 1783 / M / PS

6. S..obscura obscura Linnaeus, 1758 / M / PS
7. S. tristis llliger, 1798 / M / PS
Thanatophilus Leach, 1815

8. T. rugosus (Linnaeus, 1758) / PIS / PS

0. T. sinuatus (Fabricius, 1775) / PIS / PS

10. T dispar (Herbst, 1793) / PIS / PS

Nicrophorinae Kirby, 1837
Nicrophorus Fabricius, 1775
11. N. humator (Gleditsch, 1767) / M / PS
12. N. investigator Zetterstedt, 1824 / M / PS
13. N. interruptus Stephens, 1830 / M / PS
fossor Erichson, 1837
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14. N. vespilloides Herbst, 1784 / M / PS
15. N. vespillo (Linnaeus, 1758) / M / PS

W3 oTmedeHHBIX Ha uccheayemoil Tepputopun mpeactaButeneit Histeridae HanOGonbimm
yuciaoM BuaoB (10) mpencrasneH pon Margarinotus, a pona Saprinus u Gnathoncus — 10
5 BunoB. OcrtanbHbie 11 pomoB maHHOTO cemeicTBa mpenacrabieHsl 1—3 Bugamu. Cpenu. npen-
ctaBuTenel cemelictBa Silphidae HaubGonbIIMM YKCIOM BUAOB MpeAcTaBieH poa Nicrophorus —
5 BUJIOB, TOT/Ia KaK OCTAJIbHBIE 6 POIOB ObLIN MPEACTaBICHBI 1—3 BUIaMHU.

Kectrokpsinbie cemeiictBa Histeridae Ha TeppUTOpHHM HCCIEAyEeMOT0 perHoHa MPEACTaB-
neHsl 37 BHIAMU, KOTOPBIE OTHOCATCS K 3 TpodudeckuM rpymnmnam (3oodaru, MuKcodaru u 30-
ocarpodarn), a xKecTKokpbuible cemeiicta Silphidae — 15 Bunamu u 5 Tpopuueckumu rpynmnamu
(300daru, Mukcodaru, murierocanpodaru, nomucanpodaru u purodarn).

Cpenu >kecTKOKpBUIBIX cemeiicTBa Histeridae HanOGonpIuM 4YuCIOM BHIIOB TpeICTaBICHA
Tpoduueckas rpymnma 30odaru — 16, ato cocrasisier 43,2 % OT BCEXsBHIOB, JKYKOB JAaHHOTO
ceMeICTBa, 3aperuCTPUPOBAHHBIX B HACTOSIEE BpeMs Ha Tepputopuu bapaHOBUYCKOI paBHUHBI.
K oroii Tpodumyeckoit Tpymme mnpuHAINIEKAT, TIaBHBIM 00pa3oM, (IPEACTaBUTENN POIOB
Gnathoncus u Saprinus. Tpoguueckas rpymnmna 3oocanpodary upeacrasiera 11 sugamu (29,7 %).
K #HuM oTHOCATCS, TIaBHBIM 00pa3oM, kyku poaa Margarinotus. KpoMe Toro, xk 300canpodaram
NPUHAJICKUT MUPMEKODUIbHBIA D. pygmaeus, UCTIONAB3YIOMNUNA B TUILY HE TOJIBKO MEPTBBIX
MypaBbeB M UX JHMYWHOK, HO M JAPYTHUX MEJIKHX OECII03BOHOYHBIX, HACEISIIOMINX MYPaBEHHUK.
Heckonpko menbmnM koiuuyectBoM (10 BunmoB, 27 %) npeacraBieHa Tpoduueckas TIpymnma
Mukcodaru. K HIM OTHOCSATCS KYKU TaKUX POJIOB, KaK A critus, Plegaderus, Paromalus v nip.

HanGonpmuM 4Y#cIIOM BHAOB KECTKOKPBUIBIX », cemeiicTBa Silphidae mpencrabiena
Tpoduueckas rpymnmna mMukcodaru — 9, urereocrasiier 60 % OT Bcex BHIOB >KYKOB JaHHOTO
CEMENCTBa, 3TO TJIaBHBIM 00pa3oM MpesCTaBUTeN poaoB Nicrophorus w Silpha; nomicanpodaru —
3 Bugamu (20 %); ocTanbHbIe TpO(UUECKIe I'PYIIIBI TPEICTABICHBI 110 1 BUay.

[To xapaktepy OHOTONMMYECKOH TNPUYPOUEHHOCTH CaMbiM OOJBIIMM YHUCIOM BHUIOB
cemeiictBa Histeridae Ha Tepputepuu bapaHOBHUCKON paBHUHBI MPEICTABICHBI KECTKOKPBLUIBIE,
NpUHAJICKAIINE TpyHne MoaucanpoOuoHTsl, — 23. JlaHHyio Tpynmy, TIJaBHBIM 00pasom,
dbopmupyroT nipencraButenu pouoB Atholus, Hister, Margarinotus w Saprinus.

KcunoOuonTts! npencraBiensl 9 BugaMu. JTa 5KOHOMUYECKH Ba)kKHas IpyIlNa Kapamy3HKOB
npeJCcTaBieHa TaKUMU' pojamMu, kak Paromalus, Platylomalus, Platysoma wn np. IlpencraBurenu
JAHHOW SKOJOTMYECKON" IPYIIBl UMEIOT pa3HooOpaszHble Mopdosoruueckue ananTaiuu Asis
KHU3HHU TI0J1 KOPOW M B MAPEBECHHE, KOTOPbIE B TEPBYIO OYepeab MPOSBISAIOTCS B (GopMe Telna.
BHyTpu maHHON SKOJOTHYECKOW TPYMIBI MOXHO BBIIEIUTh TAaKCOHBI, MPOSBISIONIME MPUYPO-
YEeHHOCTh K mopone acpeBa. Hanpumep, Hololepta plana Bctpedaercs moja KOpOW JIMCTBEHHBIX
NIEpEeBbEB, OTIaBasi SBHOE MpenanodreHue Tomonto. Bunwl Platysoma elongatum wn P. lineare
BCTPEUAIOTCS 1O/ KOPOH XBOMHBIX JI€PEBBEB (COCHA, €JIb), TOTIa Kak P. compressum — MO KOPOH
JUCTBCHHBIX IepeBheB (11y0, Oepesa, TOmob u ap.).

Haswccnenyemoii TeppuTopuM HHUIUKOJBHBIE Kapaly3WKH INPEACTaBICHBl 4 BHIAMHU U3
ponoB Dendrophilus n Gnathoncus. BonpIIMHCTBO MpeCTaBUTENEH NTaHHOW TPyl MPOSBISAIOT
BBICOKYIO CTEIIEHb IOCTOSHCTBA K MECTY OOMTaHMs, MOKHJAS MX TOJBKO Ul OTHICKAHHS HOBOTO
yoexumia. [Ipu nepeMenienusix BHe yOeKuIla Kaparmy3uKy TaHHOM 3KOJIOTHYECKON IpyIIbl OYeHb
pEIKO OTMEYaroTcs Ha MENKOW majganu. HuaukonbHble Kapamy3WKH COBMECTHO C JKyKaMHu
cemerictBa Staphylinidae SIBASIOTCS OCHOBHBIMH PETYJISITOPAMU YHCJICHHOCTH TMapa3UTHUECKHUX
YJICHUCTOHOTHX (KJICIH, OJIOXY M UX JTUYMHKHU U Jp.) B THE3/1aX MTHIIL.

EnMHCTBEHHBIM TMpeACTaBUTENIEM HKOJOTMYECKON TPYMIbl MUPMEKO(PHUIBHBIX KYKOB
peruoHa siBasietcst D. pygmaeus. B HacTosiee BpeMs Ha UCCIELTyEMON TEPPUTOPUHM HE OTMEYEH
emie OJWH IIMPOKO pacrnpocTpaHeHHbIH B EBpome MupMekopwmibHBINA Kapamy3uk — Haeterius
ferrugineus, 9T0, OYEBHUHO, CBSI3aHO CO CIa00W M3y4YEHHOCTHIO JAHHOW HKOJIOTUYECKOM TpyIIIbI
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Ha BBINICO003HAUYCHHOI Tepputopuu. Dendrophilus pygmaeus oTMeUeH B THE3[aX MHOTUX BHJIOB
MypaBbeB (poxa Lasius, Myrmica W ap.), OJHAKO OCHOBHBIM MECTOM €ro OOUTaHHs HPHUHSITO
CUHMTATh KOJIOHUU MYypaBbeB poja Formica.

BobIIMHCTBO BUIOB KECTKOKPBUTHIX ceMeiicTa Silphidae otHOCsTCS K monmucanpoononTam (14).
OHu MOTYT BCTpeYaThbCs B PAa3IMYHON THUIOUICH OpraHuke pacTUTEIBHOTO W KHUBOTHOTO
NPOMCXOXKACHUS, TrpubaxX, B THe3dax nTHil. llpeicraBisier WHTEpEC, YTO MEPTBOEIBI MOTYT
BCTpeUaThCsl B THE3JaX MTHUIl, PACIOJIOXEHHBIX BBICOKO Han 3emiell. Tak, N. vespilloides Obli
OTMEUEH HAaMH B OpOIIeHHOM rHe3ne meBuero aposna (Turdus philomelos), tne aaraics
COJICP’)KUMBIM JIOTIHYBIIETO fila. 4. opaca MOXHO OTHECTH K THUIMYHBIM TepHeTOOMOHTaM,
NEePEABUTAIOIIMMCS TI0 TIOBEPXHOCTH 3EMJTH M MUTAIOIUMHUCS BCXOAAMHU PACTCHUSMHU.

3axiaouenue. Ha tepputopun bapaHOBHUCKON paBHUHBI OTMEYEHO 37 BHAOB. KECTKO-
KpbUTbIX cemeiictBa Histeridae u 15 BumoB xectkokpbuibix cemeiictBa Silphidae. Cpenu
KECTKOKpBUIOTO cemelicTBa Histeridae HanOOIBIIUM YHCIIOM BUIOB NpeCTaBieHa Tpoduieckas
rpymnmna 300paru — 16, a cemeiictBa Silphidae — Tpoduueckas rpynna muxkcoparu(9). CormacHo
xapaktepy OuoTtonuyeckoil mnpuypoueHHoctu Histeridae u Silphidae, OonbWIMHCTBO BHAOB
OTHOCATCS K TIOJIMCAanpoOruonTam, 23 u 14 cOOTBETCTBEHHO.

ABTOp BBIpa)KaeT UCKPEHHIOK OJIaroIapHOCTh 3a MOMOIils B cOope Matepuana A. FO. Mauyib-
ckomy U lO. B. Tpetpsk (r. bapanoBuun), kanauaaram 6uoiorgdeckux Hayk A. B. 3emormsauyky
u M. A. Jlykamiene.
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The article reveals the peculiarities of the taxonomic and ecological structure of beetles Histeridae and Silphidae
family (Coleoptera) of the Baranovichi plain. The work is based on the material collected from 2002 to 2017. More than
1500 specimens of Histeridae and Silphidae were collected and identified. Standard methods of collecting beetles were used,
including sifting of bird nests and soil; specimens were likewise collected manually. On the basis of our own research 37
species (14 genera) of the family Histeridae and 15 species (7 genera) the family Silphidae were registered. The annotated
list provides ecological features of the species. On the basis of trophic specialization Histeridae beetles observed in the
Baranovichi plain belong to 3 groups and Silphidac — to 5 groups. Most Histeridae beetle species (16) on the investigated
territory belong to the trophic group zoophages and Silphidae (9) myxophages. According to the character of biotopic
attachment most species of Histeridae and Silphidae belong to polysaprobionts — 23 and 14 species, accordingly.
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Yupexnerne odpazoBaHus «bapaHOBHUCKIIA TOCYJApCTBCHHBIH YHUBEPCUTETY,
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OCOBEHHOCTHU AJAITAIMN MEPUCTEMHBIX PACTEHMH 3EMJISTHUKH
CAJOBOMU FRAGARIA x ANANASSA DUCH. B YCJIOBUAX CBETOJIUOJHOI'O
OCBEIIEHUA

B pabote npencraBieHbl JaHHBIE O BIUSHUM CBETOIMOIHOIO OCBEIEHUS PA3IMYHOIO CIIEKTPANBHOI'O COCTaBa
Ha TMPOIECChl YKOPEHEHUs M afanTalil MEPUCTEMHBIX PAacTeHHH 3eMIITHUKH calioBoil FragariasX ananassa Duch.
K HECTEPHJIbHBIM yCJIOBUSM. [losydeHHbIE JaHHBIE YKa3bIBAIOT Ha MEPCIEKTUBHOCTH HCIIOJIL30BAHKS CBETO/HOJIOB
B KAQUEeCTBE HCTOYHUKOB CBETA 10 CPABHEHHMIO C JIFOMUHECIIEHTHBIMH JIaMITaMH, TTOCKOJIBKY 00€CTICHMBAOT HOPMaJIbHBIN
POCT ¥ Pa3BUTHE PACTEHUH-PETEHEPAHTOB. Y CTAHOBJIEHO MOJIOKUTENBHOE BIMSHAE CHHETO CIEKTPA CBETA HA MpoLece
pH30reHe3a 3eMIISIHUKHM CaJoBOH copTa MepiiaH Kak B yCIOBHSX in Vitro, Tak U ex vitro. YBeIW4YEHUE O KPacHOTO
CBETa B CBOIO OYEpE/Ib NMOJIOKNUTEIBHO BIMACT Ha HAKOIUIEHHE OMoMacchl Ha[3eMHON 4aCTH PacTCHUI-pEreHEPaHTOB.

KnroueBble cioBa: 3eMIISHHMKA caloBas; aJaNTallus; PU3OTEHE3; pacTeHWs-percHepaHTbl; MepnaH; CBeTO-
JIHMOJHOE OCBEIIECHNE; HECTEPUIIbHbIE YCIIOBHSL.

Puc. 3. Tabx. 3. bubnmorp.: 24 Ha3s.

D. S. Moroz, M. Y. Shpak, E. A. Petrovskaya, S. E. Medvedik
Baranovichi State University, Ministry of Education of'the Republic of Belarus, 21, Voykova str.,
Baranovichi 225404, Brest obl., the Republic of Belarus;+375 (163) 48 74 01, d.s.moro7@gmail.com

THE ADAPTATION FEATURES OF STRAWBERRY FRAGARIA x ANANASSA DUCH.
MERISTEMIC PLANTSS{UNDER LED LIGHTING CONDITIONS

The paper presents data on the effect of LED lighting of various spectral composition on the rooting and
adaptation processes of meristem strawberry, plants Fragaria * ananassa Duch. to non-sterile conditions. The data
obtained indicate the promising use of LEDs as light sources compared with fluorescent lamps, as they provide normal
growth and development of a regenerated plant. The positive effect of the blue light spectrum on the process of
rhizogenesis of the strawberry variety Merlan is established both in vitro and ex vitro. The increase in the share of the
red light has a positive effeetron biomass accumulation of the aerial part of regenerant plants.

Key words: strawberry; adaptation; rhizogenesis; regenerated plants Merlan; LED lighting; non-sterile
conditions.

Fig. 3. Table'3. Ref.: 24titles.

Beenenné. 3emnsnuka canosas Fragaria % ananassa Duch. sBnseTcss oqHONW U3 OCHOBHBIX
ATOTHBIX KYIBTYp B PecnyOnmke bemapych [1]. OHa xapakTepu3yeTcsi BBICOKOW YPOXKAHHOCTBIO,
OTJIWYHBIMU BKYCOBBIMM KA4eCTBAMH M BBICOKMM COJEP)KAaHHEM BHTAMHUHOB U JIPYTHX
OMONOTMYECKH AaKTUBHBIX BewlecTB [2—S5]. TpaaWLIMOHHO pa3MHOXKEHHE ITaHHOW KYJbTYpbI
OCYIIECTBIIACTCS BET€TATUBHBIM CIIOCOOOM, OJTHAKO B 3TOM CIydae BBICOKA BEPOSTHOCTH Mepeaadn
pasnuyHbBIX 3aboneBanuid [6; 7]. yas mMaccoBOro mOJSy4eHHsS O3OPOBJICHHOTO TOCAJI0YHOTO
MaTepuaga, B TOM YHUCJIE€ W 3eMJISTHUKU CaJOBOM, a Takke OBICTPOrO0 Pa3MHOKEHHUS DIIUTHBIX
Y PEMOHTAHTHBIX COPTOB, OTJIMYAIOIINXCSI HU3KON yCcooOpa3yroliel CriocOOHOCThIO, B HACTOSIIIIUMA
MOMEHT MPUMEHSAIOT TEXHOJOTHUI0 KJIOHAIBHOIO MHKpoOpa3sMHokeHus [8—12]. [laHHas
TEXHOJIOTHS 00JIaJaeT PSIIOM NMPEeuMyIIecTB [8; 12] U COCTOUT U3 HECKOJIBKHUX JTAIOB: BBEJICHUE B
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KyJbTypy in Vitro, COOCTBEHHO MHMKPOpa3MHOKE€HUE, yKOopeHeHue u ajnantamus [8; 11; 12].
Pa3MHOXKEHHBIE TaKMM CIIOCOOOM pAcTEHHUsl CYLIECTBEHHO OTIMYAIOTCS OT TE€X, KOTOphble ObUIM
NOJY4YeHbl TpaguluoHHBIM myTeM [13]. OmHOW M3 cnaObIX CTOPOH METOJMKH KIIOHAJIHHOTO
MHUKpPOPa3MHOKEHHUS SABISETCA 3Tal afanTalliy pacTeHUIl K HECTEPHJIbHBIM YCJIOBHSIM, KOTO-
pas NpOBOJUTCS B TEIUIUIIAX, B YCIOBUAX MOBBIIICHHON BJIA)KHOCTH U MOHUKEHHOW OCBEILEH-
HocTH [13; 14], uTO B CBOIO OuYepe/lb MOKET CIPOBOLIUPOBATH PAa3BUTHE IPUOKOBON HMH(PEKINU
Ha MOBEPXHOCTH cyOCcTpaTa U TEM caMbIM IPUBECTHU K MOJIHOM MM YaCTUYHOM THOEeNH pacTeHUH.

AJanTanyoHHBINA MEPHOJ CONPOBOXKIAETCS Pa3BUTHEM KOPHEBOW cHCTEMBI M (OPMHUPOBaA-
HHEM MOIIHOTO JINCTOBOTO ammapara, 00ecleYrBalonero HOpMaJIbHYI0 TpaHCHHpanuo U (Goro-
cuHTe3. VMccnenoBaHuss MHOTHX aBTOPOB YKa3bIBalOT, YTO Ha JAHHOM 3Tale BaKHA HE TOJBKO
MHTEHCUBHOCTb OCBEILIEHHUS, HO U KaUE€CTBEHHBIN COCTaB CBETA, IOCKOJIbKY UMEHHO CBET SIBIISETCS
Ba)XHBIM DPETYJISATOPHBIM (hakTopoM MopdoreHesa, B TOM 4YHCIE yKa3aHHBIX BBILIC HPOLECCOB
KOpHeoOpa3oBaHus U (OPMHUPOBAHUS Ha3eMHON yacTH [8; 13; 15].

B HacTosiiee Bpems ISl MCKYCCTBEHHOT'O OCBEIIEHHUS UCIIOJIb3YIOTCSl PasiafyuHble HCTOY-
HUKHU CBETa, OJIHAKO HauboJiee NEePCIEKTUBHBIMU SIBIISIIOTCSI CBETQAMOAHBIE O0irydarenu. JlaHHble
TEXHOJIOTUH TO3BOJIAIOT pa3padaThiBaTh OCBETUTENHN C 33JJaHHOM MOILHOCTBIO M HEOOXOAUMBIM —
JUISL KaX10M KOHKPETHOW KYJbTYpbl — CIEKTPAJIbHBIM COCTABOM B TOM YHCIIE PErYIHPYEMBIM.
Kpome Toro, LED-00:1y4areny UMEIOT HanpaBiIeHHBIA MOTOK CBETOBORO M3ITYUYCHHMS, OT/ICIEHHBIN
OT TEMJOBOIO, HE COJEPKAT 3arpsA3HAIOIUX OKPYKAIOUIYI0 CpEely BELIECTB U I03BOJIIOT
CYIIECTBEHHO CHU3UTh pacxo 3JeKTpodHepruu [15—20].

Llenpto naHHOW pa®OTHI OBUIO BBIIBUTH BO3JCHCTBHE CBETOJMOMHOTO OCBEIICHUS pa3Iny-
HOT'O CIIEKTPAJIbHOTO COCTaBa Ha IMPOLECCHhl YKOPEHEHMs U aJanTalii MEPUCTEMHBIX PAacTeHUH
3eMJISTHUKH CafloBOU Fragaria % ananassa Duch. K HECTEPUIIbHBIM YCIOBUSAM.

Martepunanbsl U MeToAbl HcciaeaoBaHMil. OObEKTOM H3yUEHUs CIYKUJIM PAacTEHUs-pere-
HEPAHTHI 3eMJITHUKU CaJ0BOM peMOHTaHTHOro topuaa Mepnan. MccnenoBanusi IpOBOAUIUCH HA
6aze mabopatopun Kadeapsl TEXHHUSCKOro 00eCTieueHHsI CeIbCKOX03IHCTBEHHOTO MMPON3BOICTBA
U arpOHOMHUHU YUpPEkKACHUS 00pa3zoBaHUsibBapaHOBUUCKUI TOCYy1apCTBEHHBIN YHUBEpcUTET». [
U3Y4YEHHUsS OCOOEHHOCTEH YKOpDEHEHHs B padOTe HCIOJb30BAJIUCh MEPUCTEMHbBIE PACTEHUS
3€MJISIHUKH CaJloBOM. YKOpDEHEHHE MHKPOpPO3€TOK mpoBoawau B TeueHue 30 1Hel Ha
MOIU(PHUIIMPOBAHHON MUTATEIBHOW cpene mo nponucu Mypacure—CKyra OJ0OBUHHOTO COCTaBa
('/, MC). YcnoBus KyJIbTUBUPOBaHMS ObUIM CIIEAYIOLIMMU: TeMIlepaTrypa +20—25°C, BI@XHOCTB
Bo3ayxa — 70 %, cBeTOBOM jaeHb 16 4. Ilocne ¢GopMupoBaHWS KOPHEBOW CHUCTEMBI in Vitro
pacTeHus MepecaKUBAIUCh B IJIACTMACCOBBIE TOPIIKA 00beMoM 0,5 11 ¢ yHUBEpCaIbHBIM TOP(dsi-
HBIM IPYHTOM.

[lepesl oea KoM pacTeHHs] MUHUETOM JOCTABAIM M3 KYJIbTYpPaJbHOTO COCYJZla, KOPHEBYIO
CUCTEMY TIIATEIBHO OTMBIBAIM BOJIOIPOBOJHONW BOJON OT OCTAaTKOB NHUTATEIbHOW Cpelbl, Ha
HECKOJIbKO' CEKyH]| MoMeNIany B ciadbiii pacTBop nepmanranara kanusa (KMnOy) u 3aTem Bbica-
YUBANM UX B IPEIBAPUTEIBLHO YBIAXKHEHHBIN U mpoauThiii pactBopoM KMnOy4 ouBeHHBIHN TPYHT.
B/Ka 1Bl rOpIIOK BBICAXKUBAJIHU 110 OJHOMY PAaCTEHHUIO, UMEIOIIEMY XOPOLIO Pa3BUTYH0 KOPHEBYIO
1 Haa3eMHYI0 cucrteMy. [l coxpaHeHHUs BIaKHOCTH CyOcTpaTa IOpIIOK HaKpbhIBAJIX IUIIEBOU
INICHKON B OJIMH cJIoW. [lanpHeillee pa3BUTUE PACTEHUN MPOXOUIIO B aaTAllAOHHON KOMHATe
B TeueHue 30 cyTok Ipu Tex ke ycioBusax. Ilo mepe oTpacTaHus pacTEHUI U MOSIBIEHHUS HOBBIX
JUCTHhEB JeNajdu HeOOoNblIoe BEHTWISAIIMOHHOE OTBEpPCTHE B MUIIEBOM TuieHke. Ha ortame
a/[aNTAlMK K TOYBEHHBIM YCIOBHSAM MOJIOJBIC PACTCHHS MOJNMBAIM CONEBBIM pacTBopoM '/, MC
Mo Mepe HeOoOXOIMMOCTH, TaK KaK Ha NPUKUBAEMOCTb PACTEHH T'yOMTEIbHO BIMAET Kak
BBICBIXaHME IIOUBBI, TaK U €€ nepeysnaxkHenue. Yepes 30 cyTOK OKpeniue pacTeHHsI OJIHOCTbIO
OTKPBIBAJIA U OCTABJISUIM B YCIOBUAX aAaNTallAOHHOW KOMHATBHI.

JloCBETKY ONBITHBIX PACTEHHI OCYLIECTBISIM CBETOAMOIHBIMU ocBeTtuTeasiMmu TL-PROM
FITO ¢ mnotHOCTHIO IOTOKA (POTOHOB 250 MKMOJIB / M°C €O CIEAYIOIUMH TPOTOPLIMSAMHU CIIEKTPA:
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Bapuant 1 — 730 um — 13 %, 660 um — 17 %, 450 um — 70 % (cunHuit); Bapuant 2 —
730 am — 13 %, 660 am — 37 %, 450 am — 50 % (Oemnbrit); Bapuant 3 — 730 aM—S58 %,
660 aMm — 37%, 450 vM — 29 % (kpacHblii). B KkauecTBe KOHTPOJIS HCHOJIb30BAIU
JIOMUHECIICHTHBIE JTamiibl Oestoro ceera Cool Daylight (765 am) mapku OSRAM ¢ MOIIHOCTBIO
HanpsixeHus 36 BT.

VY pactenuit uccaeaoBaIUCh CIEAYIONTNE OMOMETPUUYECKHE TIOKA3aTeNN: KOJTUIECTBO KOPHEH
l-ro u 2-ro mopsiika, ATMHA KOPHEBOM CHUCTEMBI, BHICOTA PO3ETKH, KOJUYECTBO JIHCTHEB, ChIPAs
U CyXas Macca Ha3€MHOM M IMOJ3EMHOM YacTel pacTeHUM.

Cratuctuueckyro o0pabOTKy SKCIEpPUMEHTANIbHBIX JaHHBIX MPOBOIWIN C TOMOIIbIO MPO-
rpamMbl MS Excell 2007. B Tabnumiax npuBefeHbl CpeHUE 3HAUYEHUS CO CTAaHAAPTHBIMU OIIMO-
kamu. Takke ISl CpaBHEHMsI JAHHBIX C KOHTPOJIbHBIM BapHaHTOM HCIIOJIB30BAJICS JIBYXBBIOO-
POYHBIH #-TECT C YYETOM JUCTIEPCUM, TOCTOBEPHO OTIMYAIOIIMECS JaHHBIE OTMEUEHBI 3HAKOM «*».

Pe3yabTaTsl nccnenoBanuii 1 ux odcyxaenue. Ha nepsom stane ObiI0 U3yUEHO BIUSHUE
CBETa MCKYCCTBEHHBIX JIMOJOB Pa3JIMYHOTO CHEKTPAaJIbHOTO COCTaBa CBeTa HA OMOMETpUYECKUE
MOKa3aTeIl PacTeHUH-PEreHEPaHTOB 3eMIISIHUKH caioBol (Fragaria > ananassaDuch.) Ha sTamne
YKOpPEHEHUS B KyJbType in vitro (Tabnuma 1).

CornacHO TMONYYEHHBIM JaHHBIM, PACTE€HUS, KyJIbTHUBUPYEMBIC 1107 CBETOJUOIHBIM
OCBEILIEHHWEM, HE YCTyHaloT Mo MOPGOMETPUUECKUM MOKa3aresiM pacTeHUSIM, BbIPAILIEHHBIM O]
JIOMHHECHEHTHBIMU JlamriaMu. [Ipu 3ToM CBeTOAMOIHOE OCBEIIEHHUE ¢ OOJIBIIUMU J0JIIMUA CHHETO
1 KpacHOTO CIEKTpoB (BapuaHT 1 ¥ BapuaHT 3 COOTBETCTBEHHO) CITIOCOOCTBYET POCTY KOpPHEH Kak
NIEPBOrO, TaK U BTOPOTO MOPsAKA, a TAKKE YBEJINUEHHIO UX JIIMHBI I10 CPABHEHUIO C KOHTPOJIbHBIM
u OenbIM CBETOAMOIHBIM ocBelieHrneM (BapuanTt 2). IlomyyeHHsle pe3ynbTaThl COOTHOCSATCS
C JUTEPaTypHBIMU JTaHHBIMH, COTJIACHO KOTOPHIM CHHHUI CBET CIIOCOOCTBYET Pa3BUTUIO KOPHEBOU
cuctemsl [15; 21—23].

[Tpu ananuze mokasareseil ChIpol M/CyXOi OMOMAacChl pacTEHUI-PEreHEPaHTOB 3EMIITHUKU
canoBoi Fragaria X ananassa Duch. Ha@Tane yKOpeHEHHs B KyJIbType in vitro (pucyHok 1) Obun
MIOJIyY€HbI CXOJHbIE 3aKOHOMEPHOCTHU: PacTEHNS, BpIpalllEHHbIE [10JI CBETOJUOIHBIM OCBEIIEHUEM
c Oompiieil [oell CHHEro W KPacHOTO cBeTa (BapuaHT | W BapuaHT 3 COOTBETCTBEHHO),
XapakTepu3yrTcs Oojee BBICOKOM OMOMaccoil Kak Haa3eMHOW, Tak W TOA3EMHON wyacteil
pacTeHus.

Tabnwunuya 1. — BnuaAne cBeTa CKyCCTBEHHbIX ANOAOB Pa3fMYHOro CrekTpanbHOro cocTaBa ceeTa
Ha BomeTpuyeckune nokasaTenu pacTeHN-pereHepaHToB 3eMITSIHUKU cafoBon (Fragaria X ananassa Duch.)
Ha aTane yKopeHeHusl B\KyAbType in Vvitro, * — 3Ha4yeHnsa OCTOBEPHO OTNINYAKTCA OT KOHTPOMbHbIX

Table 1.— Theeffect of different spectral composition LED light on the biometric features of strawberry
(Fragaria x ananassa Duch.) plants-regenerants growing under laboratory conditions at the stage of rooting in culture
in vitro, * — values are significantly different from the control

Konun4yectso KonuyecTtso .
Ba A At KODHEIA -1 [nvHa kopHeBon BbicoTa Konunyectso
puaHT KopHewn 1-ro OpHe 0
CUCTEMBI, CM PO3€eTKN, CM NUCTBLEB, LWT.
nopsigka, LwT. nopsaka, LWwr.
Mepen
yKOPEHEHMEM 5,6 £0,69 46+1,65 2,3+0,43 3,1+0,14 11,1 +£1,03
KoHTponb 7,4+1,23 2,8+1,01 1,6 £0,15 3,0+0,19 11,6 £ 1,26
BapwuaHT 1 8,5+ 0,82 8,4* + 1,89 4.4*+0,44 3,2+0,37 126 +£1,1,0
BapuaHT 2 6,6 + 0,60 2,1+0,91 1,9+ 0,33 2,7+0,25 11,5+1,05
BapuaHT 3 8,9 + 1,61 4,6+ 1,61 2,3*+0,35 3,0+0,30 12,4 + 1,59
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PucyHok 1. — BbBuometpuyeckume nmnokasatenu pacTeHUU-pereHepaHToOB
3eMnsAHUMKKM capoBon (Fragaria x ananassa Duch.) Ha  3Tane yKopeHeHus
B KynbType in vitro: nepes yKOpeHeHWeM —- pacTeHUS Ha UCKYCCTBEHHOM

nuTaTtenbHon cpene in vitro noa NOMUHECLEHTHBIMU JTaMNaMK; KOHTPONb —
noMUHecUeHTHble namnbl 6enoro ceeta Cool Daylight (765 Hm)

Figure 1. — Biometric features of strawberry (Fragaria x ananassa Duch.) plants-
regenerants at the stage of rooting in culture.in vitro: before rooting — plants on an
artificial nutrient medium in vitro underfluorescent lamps; control —

fluorescent lamps of white light Cool Daylight (765 nm)

lMpumeyarue. 3geck n Aanee B pucyHkax 2, 3: BapuaHT 1 — CBETOAMOAHbBIA OCBETUTENb CO CMEKTPOM
730 HM — 13 %, 660 HM — 17 %, 450 HM =70 % (CuHWN); BapuaHT 2 — CBETOAMOLHbLIN OCBETUTENb CO
cnektpoM 730 HM — 13 %, 660 AM —, 37 %, 450 HMm — 50 % (Genbin); BapuaHT 3 — CBETOAMOOHbLIV
ocseTuTenb co cnektpoM 730 HM —.58 %, 660 HM — 37 %, 450 HM — 29 % (KpacHbIn).

Hereinafter in the figures variant. 1 — LED lamp with a spectrum of 730 nm — 13 %, 660 nm — 17 %,
450 nm — 70 % (blue); variant,.2 — LED lamp with a spectrum of 730 nm — 13 %, 660 nm — 37 %,
450 nm — 50 % (white); variant'3 — LED lamp with a spectrum of 730 nm — 58 %, 660 nm — 37 %,
450 nm — 29 % (red).

Takum 00pa3oM, yCTAaHOBJICHO, YTO Ha 3Talle€ PU3OTEHE3a in Vitro 3eMIITHUKU Cal0BOU
Fragaria X, ananassa Duch. pemontanTHoro rubpumaa Mepinan 3¢ dekTuBHO ncmnoiab3oBath LED-
obmydaTenu €, 00mblIel JoJel CHHEro CBeTa B CIIEKTPE HW3IMy4YeHUs, KOTOPBIA CIOCOOCTBYET
Pa3BUTHIO KOPHEBOM CHCTEMBI U OOIIEMY YBEJIUYEHHIO OMOMACChl PACTEHUH.

Hpw nocnenyromeit nmepecagke pacTeHUH B TOP(SIHON TPYHT ex Vifro W BBIpallUBAaHUH
B HECTEpPWJIBHBIX YCIOBUSX HaMH ObUIM TOATBEPXKACHbI IOJyYeHHbIE 3aKOHOMEPHOCTH:
CBETOAMOHOE OCBEIICHNE 00ECIIEYNBACT Pa3BUTHE PACTCHUN-PEreHEPAHTOB 3EMIISTHUKHU CaI0BOH,
HE ycCTymnarouiee mo CBOMM MOP(GOMETPUYECKUM MapaMeTpaM pPAacTeHUSM, BBIPAIIEHHBIM O[T
JIOMUHECLICHTHBIMU  JlaMIaMH. BbIfBlIeHAa  MOJIOKUTEIbHAs  3aBUCHMOCTb  IIOKa3aTesel
YKOPEHEHHUsI OT JOJHM CHHETO CIEeKTpa B CBETE HU3IY4YeHHUsS CBETOIMOJAHBIX oOiydareneil mnpu
aJlanTalyy PaCTEHUH K HECTEPWIBHBIM YCIOBUSM [24]. Pe3ynbraTel Hccaea0BaHUN IPEICTaBICHBI
B TaOHIle 2 U HA PUCYHKE 2.

B mpornecce apantanuy K HECTEPUIIBHBIM YCJIOBUSIM YBEIMYMIIOCH YHUCIO KOPHEH MEpPBOro
nopsiika y BceX BapuaHTOB. [Ipw 3TOM KOMMYECTBO KOpHEH 2-ro Mopsiaka Jake HECKOJbKO
YMEHBIIHUIOCH. DTO, BEPOSITHO, CBA3AHO C TEM, UTO ATU KOPHU OTMEPJIM IpU NEPBOHAYAJIbHOU
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Ta6nuua 2. — BnusiHMe cBeTa UCKYCCTBEHHbIX AMOAOB Pas3fMYHOrO CrieKTpanbHOro cocTaBa cBeTa
Ha BMOMeTpUYECKME NoKasaTenu pacTeHuii-pereHepaHToB 3eMIISIHUKN cafoBol (Fragaria x ananassa Duch.) Ha aTane
afanTauum K HecTepuIbHbIM YCIOBUSIM, * — 3HaYeHUs1 LOCTOBEPHO OTIINYAOTCA OT KOHTPOSbHbIX

T able 2. — The effect of different spectral composition LED light on the biometric features of strawberry
(Fragaria x ananassa Duch.) plants-regenerants growing under laboratory conditions at the stage of adaptation
to non-sterile conditions, * — values are significantly different from the control

Konunyectso Konunyectso Onuna B
N o o bicoTa Konnyectso
BapuaHTt KOpHewn 1-ro KOpHeWn 2-ro KOpHeBOM
pPO3€eTKU, CM NNCTBEB, LUT:
nopsigka, WwT. nopsigka, WwT. CUCTEMbI, CM
Mepen apantaumen 8,9+1,00 0 3,0+£042 2,8+0,21 9,3+0,75
KoHTponb 12,8 + 0,86 1,0+ 0,63 3,7+0,45 5,2+0,36 10,0 +1,64
BapwuaHT 1 11,3+ 1,11 5,4*+1,55 4,0+0,39 4,3+0,48 14,1*+ 1,03
BapuaHT 2 9,0+ 0,71 1,0+ 0,58 3,3+0,35 5,18+ 0,24 12,0 + 0,83
BapuaHt 3 10,9 +1,13 5,6+ 2,02 3,0+0,35 4,0 + 0,38 11,8+ 1,58
Mr
350 % ) 4
300 : -—
250 -
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50 | o~ ﬂ% I
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©uomacca, mr
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ouomacca, mr
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Guomacca, Mr

¥ — neped aganTaunei; Pl — KOHTpPOIb; & — BapuaHT 1;

B — BapuaHT 2; — BapuaHT 3

PucyHok | 2. — bBuometpuyeckume mnokasatenu pacTeHUN-pereHepaHToB
3eMnAHUKU capoBon (Fragaria x ananassa Duch.) Ha 3tane apanTtauum
K HecTtepusibHbIM YCJIOBMSIM: nepead apantauMed — pacTeHUusi Ha MCKyc-
CTBEHHOW nNUTaTenbHOM cpepe in vitro noa NIOMWHECLEHTHbIMW JlaMMnamu;
KOHTPONb — JIIOMUHECLeHTHbIe naMmnbl 6enoro ceeta Cool Daylight (765 Hm)

Figure 2. — Biometric features of strawberry (Fragaria x ananassa Duch.)

plants-regenerants at the stage of adaptation to non-sterile conditions: before

adaptation — plants on an artificial nutrient medium in vitro under fluorescent
lamps; control — fluorescent lamps of white light Cool Daylight (765 nm)

ajanTanyuy K HOBOMY THITy cyOcTparta. OHaKoO yBEIMYEHHE OOLIETo Yncia KOPHEH TOBOPUT, UTO
pacTeHus! yCIHELHO aAanTUPYIOTCs 3a cUeT 00pa30BaHus HOBBIX KOpHel. CyIecTBeHHbII NpUpoCT
JUTMHBI KOPHEBOW CHCTEMBI MO’KHO OTMETHTBH TOJBKO JJIsi KOHTPOJIBHOTO BapuaHTa M BapuaHTa |,
KOTOPBIH XapaKTepu3yeTcsi OOJbIICH OJNEH CHHETro cBeTa. BricoTa pO3eTKH TaKKe 3HAYUTEIHEHO
yBEIMYMJIACh BO BCEX BapHaHTaX, NP 3TOM HaWOOJIbIINE 3HAYCHHs [AHHOTO Tapamerpa
XapakTepHbl i KOHTpOJbHOTO Bapuanta (5,2 + 0,36 cm) u Bapmanta 2 (5,18 = 0,24 cm)
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¢ OJM3KUMU CIIEKTPAJIbHBIMU COCTaBaMM (COOTHOILIEHUE KpAacHON 001acTH criekTpa K cuneit — 1:1).
[lpy sTOM MakcHManbHOE KOJIMYECTBO JIUCTHEB C(HOPMHUPOBAIOCH Y pacTEHUI-pereHepaHTOB,
BBIPAlIMBAEMbIX B YCIIOBUSX MepBoro BapuaHta ocBeuieHust (14,1 = 1,03 mr.). Kpome Toro,
YBEJIMYEHHUE JI0JIM CUHETO CIIEKTpa CBETa TAKXKe CIIOCOOCTBYET MOp(oreHe3y JUCTOBOrO anmnapara,
IIPY 3TOM PacTEHHs BapuaHTa 3 OTJIMYAIMCh MEHbLIEH BbICOTOM po3eTkH (4,0 £ 0,38 cm).

Ha pucyHke 2 mpencTaBieHbl JaHHBIE O CHIPOM U CyXOil OMomacce pacTeHUH-pereHePaHTOB
3eMJISTHUKM CaZloBOM mocne ajnantauuu B TedeHue 30 nHell B ycnoBusiX ex vitro. IlomydeHHble
JAHHBIE XOPOMIO COTJIACYIOTCS € MOP(OMETpUYECKHMHU TapameTrpaMu. Tak, CyMEeCTBEHHOE
yBEJIMYEHUE KaK ChIPOH, Tak U Cyxoi Omomacchl HaOIr0Aa7I0Ch Y BCeX OMOJIOrMUECKUX 00BEKTOB
0]l BCEMHU SKCIIEPUMEHTAIBHBIMU BapuaHTaMH ocBelleHus. [Ipu 3ToM HeckoiIbKe OO0JbLIN/ChI-
poii Bec KOpHEW OTMeyascs y pacTeHHH-pereHepaHTOB, KYJIbTUBHPYEMBIX I0JI CBETOIMOHBIM
OCBEIICHNUEM, B CPAaBHEHHU C KOHTPOJIBbHOH rpynmoit. OmHako HanOombInas celpasiy cyxas macca
HA/J36MHOM 4YacTH MUKPOpACTEHHUH, HAmpoOTHUB, OTMEeYalach JJs1 KOHTPOJIbHBIX PACTCHHM.
[Ipu 3TOM MmO Cyxoil Macce JUAMPOBAIM BapUaHThl C COOTHOLIEHHMEM/ KPacHOM HacTH CIIEKTpa
K cuHelt 1:1 — xontpons (64,7 mr) u BapuanT 2 (63,1 mr).

Cnyctsa 30 nHeil pacTeHUSA-PEreHEPaHThl 3eMJITHUKU CAfAOBOM MOCTEHEHHO aJanTHPOBAIIN
K J7a00paTOPHBIM YCJIOBUSM C 0oJjiee HU3KOW BIAXKHOCTBIO. Y PacTeHUN ObUIM M3MEPEHBI BbIIIE-
yKa3aHHbIE OMOMETpHUYECKHE MTOKa3aTenu (Tadnuma 3 u pucyHok 3). KelindecTBo KOopHEH nIepBOro
HOPsI/IKA U AJIMHA KOPHEBOM CUCTEMBI B XO/I€ BETETALUW PaCTeHUNH-PET€HEPaHTOB B J1a00paTOPHBIX
YCIIOBUSIX JOCTOBEPHO HE MU3MEHWIIUCH, YTO XapaKTEPHO JJIsS BCEX BapUAaHTOB OCBEILEHUSA. TeM He
MEHee, KOJIMYECTBO KOpHEH 2-ro MOpsJiKa YBEIMUMIOCh BO BCEX BapHaHTaX, a OCOOEHHO
B KOHTposbHOM (7,0 = 3,61 mT.) u Bapuante c¢ OenbiM,cBetoM (15,0 = 2,64 mir.). [lonyyenusie
JAaHHbIE TOBOPST, YTO JAajbHEWIIEe pa3BUTHE KOPHEBOM CHCTEMBI, IOCJE aJaNTallud PacTeHUH
K HECTEPHJIbHBIM YCJIOBUSIM, HJIET HE 32 CUET 00PA30BaHMs HOBBIX KOpHEH 1-ro mopsiaka, a 3a cuer
BETBJICHUS YK€ WMCIOIIMXCA. YBEJIWYeHHEe, 00beMa KOPHEBOW CHCTEMBI pacTeHUN HamOosiee
AKTHUBHO MPOTEKAET B YCIOBUAX OEJIOT0 CBETOAMOIHOTO OCBEILCHHS.

CTtpoeHne MUKPOPO3ETKH B X0/1€ aJalTallii K HOBBIM YCIOBHUSAM CpPEebl TAaKXKe MPETepIieso
3HAYUTENbHbIE M3MEHEeHMA. JIUCThs pacTeHUN-pereHepaHToB, 00pa3OBaHHbIE B KYJIbTYpaJbHOM
cocyzie, MOXKYXJIHM, OJHAKO Ha MX MecTe 00pa30BalMCh HOBBIE, C XapaKTEPHOM Js 3EMIITHUKU
TpoituaToii Qpopmoil. B . cudy) 5TOTO KOJUYECTBO JIUCTHEB COKPATHIOCH IO CPAaBHEHUIO
C MpeabAyIUM 3TaloM MJil BCEX BapuUaHTOB, OCOOCHHO JUIsl BapuaHta 1. Bmectre c TeM,
JIOCTOBEPHBIX Pa3InYUi MEXJAy BapHaHTaMM Ha JAAHHOM BBIIBUTH 3Talle HE yAajloch. Beicora
PO3E€TKM TakXke HEEKOJIbKO, YMEHBIIMIACh BO BCEX BapUaHTax, 4YTO CBSI3aHO € OOpa30BaHHEM
HOBBIX JINCTHEB, KOTOPBIC NUMEIOT O0JIee TOJICThIE U KOPOTKUE YEPELIKH.

T a 6 nu ua, 3. —BauaHe cBeTa UCKYCCTBEHHbIX AUOAOB Pa3fNMYHOro CNekTpanbHOro cocTaBa CBeTa
Ha BuomMeTpuyeckue nokasaTenn pacTeHMn-pereHepaHToB 3eMNSHUKN cagoBow (Fragaria x ananassa Duch.) npu
BbIpallBaHN B 1abopaTopHbIX YCOBUSAX, * — 3HAYEHUS [OCTOBEPHO OTNNYAKTCS OT KOHTPOSIbHbIX

Tab I'en. 34— The effect of different spectral composition LED light on the biometric features of strawberry
(Fragaria * ananassa Duch.) plants-regenerants growing under laboratory conditions, * — values are significantly
different from the control

Konuyectso KonuyectBo OnnnHa B
~ o o bicoTa Konnyectso
BapuaHTt KOpHewn 1-ro KOpHeWn 2-ro KOpHeBOM
PO3ETKU, CM NNCTbEB, LT.
nopsiaka, LuT. nopsiaka, LuT. CUCTEMBI, CM
KoHTponb 12,6 + 3,06 7,0 £ 3,61 3,0+£0,81 3,7+0,61 8,0+2,0
BapuaHT 1 8,0+1,73 6,0+ 1,73 3,9+0,51 3,3+0,76 7,7+1,15
BapuaHT 2 8,0+1,0 15,0* + 2,64 3,6 £0,80 3,9+0,25 6,3 +1,52
BapwuaHT 3 10,0 £1,73 5,0+£1,00 2,8+0,25 3,6 +0,29 6,0+1,0
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PucyHok 3. — BuomeTpuryeckmne nokasarenu pacTeHMn — pereHepPaHToB 3eMIisi-
HUKKM capoBoW (Fragaria x ananassa Duch.) B frabopaTtopHbIX yCNOBUAX:
KOHTPONb — INOMUHECLIEHTHbIE namMnbl 6enoro cBeta Cool Daylight (765 Hm)

Figure 3. — Biometric features of strawberry (Fragaria x ananassa Duch.)
plants-regenerants under laboratory conditions: control — fluorescent lamps
of white light Cool Daylight (765 nm)

Ha pucynke 3 mpejcTaBicHbI CpeJIHUE 3HAUCHUS] CHIPOM M CYXOH OMOMAacChl pacTeHHUM-pe-
reaepanToB mociie 30 JHEW BhIpaUBaHUs B, J1a00PATOPHBIX yCIOBUAX. Kak BUIHO W3 MpecTaB-
JICHHBIX JIaHHBIX, y PACTCHUI 3CMIISTHHKU CaJOBOH B KOHTPOJIBHOM BapHaHTE 3HAYUTEIILHO
YMEHBIIMIIACh KaK CyXas, TaK u chIpas Ornomacca. B To jxe Bpemst y pacTeHUil o CBETOINOTHBIM
OCBEIlleHHEM OuomMacca KOpHeH 3HAUMMbIX H3MEHEHHIl He TpeTreprena, a Macca pPO3ETOK
CHHM3WJIACh, YTO MOXXHO OOBSCHUTH OTMHPAHHUEM CTapbIX M OOpa30BaHWEM HAa MX MECTE HOBBIX
mucTheB. [Ipy TOM CTOMT OTMETHTD, UTO YBEIUYCHHUE JOJIM CUHETO CIICKTPa CBETAa CTUMYJIUPYET
pa3BUTHE KOPHEBOU (CWCTEMBly’ @ KPACHOTO — JIUCTBEB, XOTA Ha TEPBOM JTare aJanTaiud
B YCJIOBHUSIX TMOBBIINIGHHOW BJIIAXXHOCTH Pa3BUTHE JIMCTOBOTO ammapara nuio 0ojiee aKTUBHO MOJ
LED-o6my4daTessiMia.c GoabIIeii 107Ieii CHHEeTO CIIEKTpa CBETA.

3ak/odeHHe. DKCIEPHUMEHTAIBHO YCTAaHOBJIEHO, YTO CBET MCKYCCTBEHHBIX JMOJIOB MOXKET
OBITh,yCHEILHO (MCIIOJIb30BaH HA 3Talle YKOPEHEHMs M aJaNTallid PacTCeHUN-PEreHEepaHTOB 3eM-
JSTHUKYW CAIOBOM PEMOHTAHTHOTO THOpuaa MepaH.

Ha stame pusorenesa B yCIOBHSX in Vitro CHHHHA CBET CTHUMYJHPYET KOpHEOOpazoBaHME
U yBEIWYeHHE OMOMACCHI. YBEIMYECHHE JOJIM CHHErO CIEKTpa CBEeTa HPU MEPEeHOCEe pacTeHHH
B HECTEPHJIbHBIE YCIIOBUS exX Vitro ¢ TIOBBIIIEHHOHN BJIAYKHOCTBIO TAaKXKE CIIOCOOCTBOBAJIO PA3BUTHIO
KOPHEBOI CHCTEMBI, KaK 3a CUET yBENMUYCHHS [UIMHBI, TaK M KOJIWYECTBAa KOpHEH. BeposTHo, Ha
¢done Oosee pa3BUTON KOPHEBOW CHUCTEMbI PACTECHHSA-PETCHPAHTHI IPU TAaKOM OCBELICHUU chop-
MHpOBaIM OoOJbllee KOJIWYECTBO JIMCTHEB IO CPaBHEHMIO ¢ KOHTposieM. OpHako Oombliee
HaKOIJICHHE CyXOi Omomacchl HaOJIIOAATIOCh Yy TPYII PAaCTeHUH, KyJIbTUBUPYEMBIX MO O€IbIM
CBETONMOJHBIM M JIIOMHHECIICHTHBIM oOcCBemleHneM. llocremyromee BbIpaluBaHUE pacTeHUN
B YCIIOBUSIX TOCTENEHHOI'O CHIDKEHHS BJIQXKHOCTH TaKXKe MOATBEpXkKAaeT 3(p(PeKTUBHOCTD MCHONb-
30BaHUS CBETOIMOIHOTO OCBEIICHHMS 110 CPABHEHMIO C JIIOMHHECIEHTHBIM. B manHoM ciydae 6o-
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Jiee BBIPAYKEHO MOJIOKUTEIbHOE BO3/ECHCTBHE CHHETO CBETAa Ha KOPHEBYIO CHUCTEMY, a KPacHOIO
CIIEKTpa — Ha HaKOIUIeHHWEe OroMacchl Haa3eMHoOM yacTH. [lomydeHHble TaHHBIE MOTYT OBITh HC-
MOJIb30BaHbl MIPHU Pa3pabOTKe pekMMa OCBEILIEHUS Ha OCHOBE CBETOAMOMAOB JJIsi pacTeHHM-pere-
HEPAHTOB 3EMJISTHUKHU CaJOBOM, YTO OOECMEYHUT Iy4llyl0 aJanTalyi0 MHUKPOKJIOHOB K HecTe-
PUJIBHBIM YCIIOBHUSIM U CHU3UT PACXO/Ibl Ha JIEKTPOIHEPTHIO.

Pabora BeIONTHEHA TIpU mozyepkke bemopycckoro pecmyOimkanckoro (GoHma GyHIaMeH-
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The article presents data on different composition LED! lighting effect on the regenerated strawberry plants
adaptation to non-sterile conditions. It was shown that LEDilight can be successfully used at the stage of rooting and
adaptation of strawberry plants-regenerants remontant hybrid Merlan. At the stage of rhizogenesis in vitro, blue light
stimulates root formation and biomass increasesThe,increase in the share of the blue light spectrum, when transferring
plants to non-sterile ex vitro conditions with/high humidity, also contributed to the development of the root system,
both by increasing the length and number©f roots. Probably, against the background of a more developed root system,
regenerated plants under such illumination formed a larger number of leaves as compared with the control. The
subsequent cultivation of plants under conditions of a gradual decrease in humidity also confirms the efficiency of
using LED lighting in comparison with a fluorescent lamp. However, the positive effect of blue light on the root
system is more pronounced, and the red spectrum effect is more significant for the aerial part biomass accumulation.

The research was supported by the Belarusian Republican Foundation for Fundamental Research (agreement
No B18M-147).

Ioctynmia B pegaxmro 02.07.2019

82



Obwas buonozus Beinyck 7/2019

UDC 551.734.3; 567.42 (476)°

D. P. Plax
Belarusian National Technical University, Ministry of Education of the Republic of Belarus,
Nezavisimosti Ave., 65, 220013 Minsk, Republic of Belarus, +375 (17) 292 77 84, agnatha@mail.ru

A NEW SPECIES OF THE ACANTHODIAN FISH FROM THE KOSTYUKOVICHI
REGIONAL STAGE (MIDDLE DEVONIAN, EIFELIAN) OF BELARUS

A new species of the acanthodian of Cheiracanthoides pinskensis sp. nov. has been described‘on the basis of
some isolated scales from the Kostyukovichi deposits of the Eifelian Stage of the Middle Devonian of Belarus. The
photographs of the external appearance of the scales and their thin sections are given in the Plates. Additionally, the
paper presents the data of the associated organic remains found together with the scales of the new acanthodian
representative. A detailed lithological description of the enclosing rocks is also provided. The correlation of the
Kostyukovichi deposits of Belarus with the coeval sediments widespread in the adjacent(territories is given. The
described new species complements the taxonomic composition of the ichthyofaunatknown from the deposits of the
Upper Eifelian of the Middle Devonian of the west of the East European platform.

Key words: Belarus; acanthodians; Cheiracanthoides pinskensis sp. nov.; Kostyukovichi Regional Stage;
Eifelian; Middle Devonian; scales.

Table 1. Fig. 23. Ref.: 35 titles.

JI. I1. TIlnake
Benopycckuii HaMOHATBHBIA TEXHUYECKUH YHUBEpCUTET, MUHUCTEPETBO 00pa3oBanus Pecniyonuku benapycs,
np. HezaBucumocru, 65, 220013 Munck, Pecniyonika beapyck, +375 (17) 292 77 84, agnatha@mail.ru

HOBBIM BU/T AKAHTOI[OBQfI PBIBBL M3 KOCTIOKOBHYCKOI'O 'OPA30HTA
(CPEIHUM AEBOH, DUPEJIb) BEJIAPYCH

W3 oTnoxXeHni KOCTIOKOBUYCKOTO TOPH30HTA diiderbekoro sipyca cpeanero aeBoHa bemapycn onmcan HOBBIH
Bup akanrona Cheiracanthoides pinskensis sp. nov. Ha OCHOBE M30JIMPOBAaHHBIX demryil. @oTorpaduy BHEITHETO BUAA
ey ¥ X IUMgoB MpUBOAATCA BhoToTabmuuax. OTAEIbHO B CTaThe YKa3bIBAIOTCS JAHHBIC IO COITyTCTBYIOMIUM
OPraHHYEeCKUM OCTaTKaM, OOHAPYKCHHBIM COBMECTHO C YeIIySMH 3TOr0 HOBOTO IIPEICTABUTENSA AaKaHTOIOB.
JlononHUTeNbHO JaeTca NoApoOHas JIMTOJIOrHuecKas XapakTepUCTHKA BMeIaomux nopo. [lpusoaurcs koppersuus
KOCTIOKOBMYCKHX OTJIOKeHMH benmapycu ¢ OAZHOBO3pAaCTHBIMM OOpa30BaHMSAMH, IIMPOKO Pa3BUTBIMH Ha
COIIPEAEIBHBIX TEPPUTOPUAX. ONKCAHHbINM HOBBIH BHJ] JOMOJHSACT TAKCOHOMUYECKHUI COCTaB MXTHO(AYHbI, H3BECTHON
13 OTJIOXKEHUI BEpXHEro diiders cpeaHero AeBoHa 3anana Bocrouno-EBponelickoro miargopMsi.

Knrouesbie eitoBa: benapycs; akantonsl; Cheiracanthoides pinskensis sp. nov.; KOCTIOKOBUUYCKUI T'OPH30HT;
siienbekuii Apye; CpenHuid IEBOH; YCIIyH.

Tab6m. 1. Puc.23. bubmmorp.: 35 Haszs.

Introduction. In the Devonian deposits of Belarus the acanthodian skeletal elements are
usually represented by isolated scales and fin spines. V. N. Karatajiuté-Talimaa and
L. A, Lyarskaya were the first researchers who initiated their study within the country territory. In
the early seventies of the past century they determined for the first time the acanthodian remains in
the Lower and Middle Devonian deposits and made their identifications [1—3]. However, the
most detailed study of the diversity of the Early and Middle Devonian acanthodians of Belarus and
an analysis of their assemblages for the stratigraphic purposes had been carried out by
J. J. Valiukevi¢ius from the beginning of the eighties of the 20" century till 2000 [4—12]. As
a result of these studies a zonal subdivision of the Lower and Middle Devonian deposits of Belarus

© Plax D. P., 2019
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was developed on the basis of the acanthodians [11; 12]. In 2002 the author of this paper began the
study of various Devonian ichthyofauna representatives including the acanthodians. The study of
the Middle Devonian acanthodians in the territory of Belarus by the earlier researchers over
a rather long period of time does not exclude the discovery of their new taxa. The repeated study
of some acanthodian scales from the Kostyukovichi deposits of Belarus has demonstrated that the
scales previously defined by the author as Cheiracanthoides sp. [13] refer to a new species.

It is also worth noting that the genus Cheiracanthoides known only from scales and it is charac-
terized by a rather wide distribution throughout the world. The separate scales of this genus are found
in the deposits of the Upper Silurian, Lower and Middle Devonian in the territory of the Baltic States,
Belarus, Russia, Ukraine, Poland, Germany, Spitsbergen, Canada, USA, China, Australia and some
other countries. The description of a new species of this genus of acanthodians is presented below.

Geological setting and stratigraphy. The deposits of the Kostyukovichi Regional Stage are
rather widespread in the territory of Belarus [14; 15]. These are exposed in numerous boreholes
within the southern part of the Baltic Syneclise, in the territory of the Orsha‘Depression, within the
Latvian, Zhlobin and Bragin—Loyev Saddles, within the limits of the Vileyka and Bobruysk
Buried Ridges of the Belarusian Anteclise, in the territory of the northwestern slope of the
Voronezh Anteclise and within the Pripyat Trough. According to the latest Stratigraphic Chart of
the Devonian deposits of Belarus (2010) [15] and the paper by T. G. Obukhovskaya with co-
authors [16], dedicated to the substage division of the deposits of the Eifelian Stage of the Middle
Devonian of Belarus, the deposits of Kostyukovichi Regional Stage belong to the Upper Substage
of the Eifelian Stage of the Middle Devonian.

These deposits correspond in their miospores composition to the Rhabdosporites langii —
Chelinospora timanica zone [15], in the acanthodians — to the Nostolepis kernavensis zone [5; 11; 12;
17; 18], and in the conodonts — to the Polygnathus xylus ensensis zone [19] (Table 1). Within the
territory of the Volyn-Podolia region an“age analogue of the Kostyukovichi Regional Stage are the
sediments of the Veliky Most Subformation of the lower part of the Lopushany Formation of the
Eifelian Stage [20—22], in the tefritory ofithe central Russia — the deposits of the Chernyi Yar
Regional Stage of the Eifelian Stage [12; 23], and in the territory of the Baltic States — the sediments
of the Kernaveé Regional Substage.of the Narva Regional Stage of the Eifelian Stage [5; 24; 25].

T able 1.— The Upper|Eifelian.deposits of Belarus and their correlation with the synchronous deposits in the
adjacent territories (according to [15; 16], with minor clarifications)

Tabnwuuya 1.— BepxHeandenbckne oTnoxeHusa benapycu n nx Koppensaums ¢ 0O4HOBO3paCTHbIMU
o6pasoBaHMsAMU Ha conpeaenbHbix TeppuTopusax (cornacHo [15; 16], ¢ HebonbWNMK YTOUHEHUSIMI)
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So, fifteen scales of a new acanthodian species were found in the Pinsk 26 borehole (Figure 1)
drilled within the northwesternmost part of the Turov Centrocline of the Pripyat Trough in the
depth range of 420.1—422.4 m in the grey, greenish-grey, creamy-grey, dirty-grey, unclearly
layered, strong, massive, platy, fine-grained, in places, cryptocrystalline, finely porous and slightly
fissured clayey dolomites belonging to the deposits of the Kostyukovichi Regional Stage. Some
worm tubules of Spirorbis sp., scolecodonts, isolated corals, numerous shell fragments of the
articulate and inarticulate brachiopods, some shell fragments of the bivalves, crinoid segments,
numerous conodonts of Polygnathus sp., P. linguiformis klapperi Clausen, Leuteritz et Ziegler,
1979, P. linguiformis linguiformis Hinde, 1879, Tortodus sp., Icriodus sp., 1. stephensoni Sparling,
1983, I. orri Barrick et Klapper, 1983, I struvei Weddige, 1977, Belodella sp., Neopanderodus
sp., as well as the ichthyofauna remains represented by small fragments of an articular process of
Antiarcha gen. indet., a spinal plate of Actinolepis sp., the scales of Cheiracanthoides, proprius
Valiukevicius, 1985, Cheiracanthus sp., C. brevicostatus Gross, 1973, Markacanthus costulatus
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Figure 1. — Map of the location of the borehole sections where the scales of a new representative
of the acanthodian fish were found. Boreholes: 1 — Pinsk 26; 2 — Pinsk 10; 3 — Zhitkovichi 2; 4 —
Bykhov 1

PucyHok 1. — KapTa pacnonoxeHusi pa3pe3oB CKBaXXWUH, B KOTOPbIX ObISIM HalAeHbl Yellyn HOBOro
npeacraBuTens akaHToaoB. CkBaxuHbl: 1 — MNuHcK 26; 2 — MuHck 10; 3 — XKntkoBnun 2; 4 — Bbixos 1
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Valiukevicius, 1985, Ptychodictyon sp., “Acanthoides” sp., Karksilepis sp., Chondrichthyes indet.,
Osteolepididae gen. indet., Orvikuina sp., O. vardiaensis Gross, 1953, “Moythomasia” sp.,
Actinopterygii indet., teeth of Sarcopterygii indet., Actinopterygii indet. and indefinable skeletal
elements of Osteichthyes indet. were also found in these clayey dolomites [13; 26]. In the Pinsk 10
borehole (Figure 1) confined to the southwestern part of the Starobin Centrocline of the Pripyat
Trough more than fifteen scales of the new taxon described below were found in the depth: range
of 241.6—245.2 m in grey, light grey, pelitomorphic, platy, strong, massive, in places, with rare
solution cavities, unclearly layered clayey dolomites belonging to the deposits of the
Kostyukovichi Regional Stage. Along with them some rare fragments of the lingulid shells, rare
scolecodonts, tubules of the worms of Spirorbis sp., some segments of the crinoids, conodontsand
vertebrates represented by the dentine tubercles of Ganosteus sp., a tritor of Ptyctedontida gen.
indet., the scales of Cheiracanthus sp., C. brevicostatus Gross, 1973 Cheiracanthoides proprius
Valiukevicius, 1985, “Acanthoides” sp., Osteolepididae gen. indet., Orvikuina sp., O. vardiaensis
Gross, 1953, Actinopterygii indet., the teeth of Onychodus sp., Sareopterygii indet. and
Actinopterygii indet. were also found in these clayey dolomites«[13; 26]¢ Five scales of a new
representative of the acanthodians were found in the Zhitkoviehi 2 borehole/(Figure 1) drilled in
the southwestern part of the Starobin Centrocline of the Pripyat«Trough in the depth range of
190.5—191.0 m in the light grey, platy, strong, massive, unclearly/layered clayey dolomites
belonging to the deposits of the Kostyukovichi Regional Stage. Together with them small plate
fragments of Schizosteus striatus (Gross, 1933), the scales of Cheiracanthus longicostatus Gross,
1973, Orvikuina vardiaensis Gross, 1953 and Actinopterygii indet. were also found in these clayey
dolomites [13; 27]. And finally, two scales of a new species of acanthodians were discovered in
the Bykhov 1 borehole (Figure 1) drilled in the Orsha Depression and Zhlobin Saddle junction
zone in the depth range 201.4—202.4 m in the light grey, dense, unclearly layered, platy, clayey
limestones also belonging to the deposits of the Kostyukovichi Regional Stage. Along with them
numerous small fragments of the inarticulate brachiopod shells, rare segments of the crinoids,
some single scolecodonts, one fragment of @ finispine of Haplacanthus cf. marginalis Agassiz,
1845, a few isolated scales of “Acanthoides” sp., Nostolepis kernavensis Valiukevicius, 1985, one
tooth of Chondrichthyes indet., rare teeth of Onychodontidae gen. indet., some small isolated plate
fragments of Placodermi indet., some scale fragments of Actinopterygii indet., Orvikuina sp., one
indefinable bone fragment of Pisees indet., as well as the conodonts of Icriodus stephensoni
Sparling, 1983, Polygnathus  linguiformis klapperi Clausen, Leuteritz et Ziegler, 1979,
P. linguiformis Hinde, 1879 and P. webbi Stauffer, 1938 were revealed in this interval [28].

Materials'and methods. The standard rock dissolution technique with formic 5 % and
acetic 9 %aacids,was used to recover scales from the rocks. After rock dissolving the sediment was
repeatedly washed with water from the clayey particles and then dried. The dried sediment was
viewed using a stereoscopic binocular microscope MBS-1. The acanthodian scales were picked
manually and the selected scales were morphologically and histologically studied. The electron
microphotographs of the scales were made with a microscope JSM-5610 LV (JEOL, Japan). The
photographs of thin sections were taken with Axioskop 40 A Pol and B-1000POL-1 microscopes
using anise oil as an immersion liquid. The photographs were processed with Adobe Photoshop
CS6, the figures were created with CorelDRAW X3. The Stratigraphic Chart of the Devonian
deposits of Belarus (2010) was used as the stratigraphic basis. The described specimens are stored
in the Belarusian National Technical University (BNTU), Department of Mining (the collection
number BNTU 2).
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Results and discussion

Class ACANTHODII Owen, 1846
Order Climatiiformes Berg, 1940
Family indeterminate
Genus Cheiracanthoides Wells, 1944

Diagnosis. See in papers by R. Denison [29] and J. Valiukevicius [5].

Type species. Cheiracanthoides comptus Wells, 1944 [30].

Remarks. The phylogenetic studies that have been recently carried out cast doubt on the
assignment of the genus Cheiracanthoides to the Climatiidac family and the Climatiiformes order.
Thereby, partially considering these views of the classification in this paper the genus Cheiracanthoides
is conventionally assigned only to the Climatiiformes order based on the characteristic external
morphology of scales and the histological structure of the “Nostolepis™ type. The additional skeletal
materials are needed to substantiate the assignment of this genus to the concrete family.

Cheiracanthoides pinskensis sp. nov.
Figures 2—23

Type material. Holotype. Specimen Ne 85/7a-4d, scale (Figure 9). Pinsk 10 borehole, depth
245.2 m; northern outskirts of the village of Kormuzh, Luninets district, Brest region, Belarus;
Middle Devonian, Eifelian Stage, Upper Substage, NarvaiRegional Superstage, Kostyukovichi
Regional Stage (BNTU. Department of Mining).

Paratypes. 38 scales. Pinsk 10 borehole, deépth 245.2 m; northern outskirts of the village of
Kormuzh, Luninets district, Brest region, Belarus; Pinsk 26 borehole, depth range of 420.1—422.4 m;
near the town of Luninets, Luninets district, Brest région, Belarus; Zhitkovichi 2 borehole, depth
191.0 m; north of the village of Gotsk, Soligorsk district, Minsk region, Belarus; Bykhov 1
borehole, depth range 201.4—202.4 m; near the village of Bolshaya Zimnitsa, Slavgorod district,
Mogilev region, Belarus; MiddlesDevonian, Eifelian Stage, Upper Substage, Narva Regional
Superstage, Kostyukovichi Regional, Stage. Borehole Ne 6629, depth 180.5 m; southwestern
outskirts of the village of Novestay, Volyn region, Ukraine; Middle Devonian, Eifelian Stage,
Veliky Most Subformation(BNTU. Department of Mining).

Remarks. In earlier, works of the author [13, p. 26, Text-Figure 2; p. 27, Text-Figure 3;
p. 35, Plate III, Figures 4, 5,9, 10—13] and [26, Text-Figure 2; p. 38] the single scales described here
as belonging to a new species were originally identified as Cheiracanthoides sp. because of their small
number. The scales previously defined as Cheiracanthoides proprius Valiukevicius ([22], p. 17, Plate
I1, Figure 3) in the territory of Volyn region (Ukraine) in the borehole Ne 6629 belong to a new species.

Diagnosis., Scales up to 0.5 mm long. The crown is rhomboid, rounded-rhomboid, ovate-
oblong or oval. The ridges and grooves on the crown are located fan-shaped round and clearly
expressed 1n its anterior part, usually gradually fade out towards the central part and completely
disappear in the posterior part. Along the front margin of the crown the grooves form something
like anarrow border. The neck is relatively thick and of medium height. The anterolateral walls of
the neck in some scales may be penetrated by few pores slightly below the midline. The base is
moderately or slightly convex, rounded-rhomboid, elongated oval, elliptical, with a weakly
expressed apex usually shifted forward. The crown shows up to six growth lamellae. The anterior
part of the crown is composed of simple mesodentine, is penetrated with some narrow branching
dentine tubules with lacunae. The posterior part of the crown is composed of the mesodentine
tissue with large oriented lacunae covering the entire body of the growth lamellae. The radial,
circular and ascending vascular canals are large and distinct. The neck and base are described by
a moderate amount of the osteocytes.
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Figures 2—16. — Scales of Cheiracanthoides pinskensis sp. nov. All the found scales come from the
Upper Eifelian deposits of the Middle Devonian. 2 — Specimen Ne 57/6-1, scale in oblique crown view, x 200,
Zhitkovichi 2 borehole, depth 191.0 m, Kostyukovichi Regional Stage; 3 — Specimen Ne 57/6-1a, scale in
basal view, x 200, Zhitkovichi 2 borehole, depth 191.0 m, Kostyukovichi Regional Stage; 4 — Specimen
Ne 41/26-1d, scale in crown view, x 180, Pinsk 26 borehole, depth 422.4 m, Kostyukovichi Regional Stage;
5 — Specimen Ne 41/66-1a, scale in anterior crown view, x 150, Pinsk 26 borehole, depth 415.7 m,
Kostyukovichi Regional Stage; 6 — Specimen Ne 85/7a-4b, scale in oblique crown view, x 150, Pinsk 40
borehole, depth 245.2 m, Kostyukovichi Regional Stage; 7 — Specimen Ne 57/6-2, scale in crown view,
x 200, crown slightly abraded; Zhitkovichi 2 borehole, depth 191.0 m, Kostyukovichi Regional Stage; 8 —
Specimen Ne 85/7a-4a, scale in oblique crown view, x 160, Pinsk 10 borehole, depth 245.2"m,
Kostyukovichi Regional Stage; 9 — Specimen Ne 85/7a-4d (holotype), scale in crown view, x 180, Pinsk 10
borehole, depth 245.2 m, Kostyukovichi Regional Stage; 10 — Specimen Ne 41/66-1q, scale in .crown view;
x 150, Pinsk 26 borehole, depth 415.7 m, Kostyukovichi Regional Stage; 11 — Specimen N2 41/26-1b,
scale in posterior crown view, x 150, Pinsk 26 borehole, depth 422.4 m, Kostyukovichi Regional Stage;
12 — Specimen Ne 116/16-15, scale in oblique crown view, x 250, Bykhov 1 borehole, depth 201.4 —
202.4 m, Kostyukovichi Regional Stage; 13 — Specimen Ne 41/66-1w, scale in anterior.crown view, x 250,
Pinsk 26 borehole, depth 415.7 m, Kostyukovichi Regional Stage; 14 — Specimen N2 41/4a-1f, scale in
crown view, x 200, Pinsk 26 borehole, depth 421.2 m, Kostyukovichi Regional Stage; 15 — Specimen
Ne 85/7a-4s: a — scale in oblique crown view, x 180, b — scale in lateral view, x.200, Pinsk 10 borehole,
depth 245.2 m, Kostyukovichi Regional Stage; 16 — Specimen Ne 85/7a-4w: a — scale in crown view,
x 200, b — scale in basal view, x 200, Pinsk 10 borehole, depth 245.2 m, Kostyukovichi Regional Stage. All
scale bars are 100 um

PucyHkn 2—16. — Yewymu Cheiracanthoides pinskensis sp. nov. Bce HaliieHHble Yellyn NpouCXoasT
13 BepXxHeandenbCknx OTNOXeHU cpeaHero AeBoHa. 2 — 3k3emnndp Ne'57/6-1, yewly4, B ¢ HaKNoOHOM
cBepxy, X 200, ckBaxkuHa YKuTtkoBuum 2, rmybuHa 191,0 M, KOCTIOKOBUYCKUA FOPU3OHT; 3 — 3k3emnnsap
Ne 57/6-1a, vewys, Bug cHuzdy, x 200, ckBaxuHa XXutkeBnynm 2, rnydbuHa 191,0 M, KOCTHOKOBMYCKMI
ropusoHT; 4 — Ok3emnnap Ne 41/26-1d, yewys, Bug cBepxy, %180, cksaxuHa lNMuHck 26, rnybuHa 422,4 wm,
KOCTHOKOBUYCKMI rOpu3oHT; 5 — Ok3emnnsap Ne 41/66-1a, Yewys, Bug cnepegu ceepxy, * 150, ckBaxuHa
MuHck 26, rmybuHa 415,7 M, KOCTIOKOBUYCKUIA TOPU3OHT; 6 — Ok3emnnsp Ne 85/7a-4b, vewys, sug
C HakroHom cBepxy, % 150, ckBaxuHa [NuHCK 10, rny6uHa 245,2 M, KOCTHOKOBWMYCKUA TFOPU3OHT; 7 —
Ok3emnnap Ne 57/6-2, yewys, Bug ceepxy, x 200, KpOHa CRerka ucrepra, ckBaxkunHa XXutkoBuun 2, rinybuHa
191,0 M, KOCTIOKOBMYCKMIA TOpU30HT; 8 — Bk3emnnsip Ne 85/7a-4a, yellys, BUA C HAKNOHOM cBepxy, x 160,
ckBaxkuHa lMuHck 10, rybuHa 245,2 M, KOCTIOKOBUYCKMI rOpu3oHT; 9 — Ok3emnnsap Ne 85/7a-4d (ronotwmn),
Yyewysa, Bug ceepxy, * 150, ckBaxuHa [NuHck, 10, rnybuHa 245,2 M, KOCTHOKOBMYCKUA FOPU3OHT; 10 —
Ok3emnnap Ne 41/66-1q, uvewys, Bug, csepxy, x 150, ckBaxuHa [luHck 26, rnybuHa 415,7 m,
KOCTIOKOBUYCKUIA ropu3oHT; 11 — k3emnnsap Ne 41/26-1b, yewys, Bug c3agm ceepxy, x 150, ckBaxuHa
MuHck 26, rnybuHa 422,4 M, KOCTIOKOBUYCKUIA rOpu3oHT; 12 — Jk3emnnap Ne 116/16-15, vewys, Bug
C HaknoHom cBepxy, X 250, ‘ckBaxuHa bbixoB 1, rmybuHa 201,4 — 202,4 M, KOCTIHOKOBUYCKUA FOPU3OHT;
13 — 3k3emnnap Ne 41/66-1w, Yeulys, Bug cnepeau ceepxy, * 250, ckBaxkuHa NuHck 26, rmybuHa 415,7 m,
KOCTHOKOBUYCKUI ropu30HT; 14 — Ok3emnnsp Ne 41/4a-1f, yewys, Bug ceepxy, x 200, ckBaxuHa lNMrHCK 26,
rnybuHa 421,2 m, KOCTHOKOBUYMCKUIA ropu3oHT; 15 — 3Sksemnnsap Ne 85/7a-4s, yewys: a — BMA C HAKINOHOM
cBepxy, x 180, b'— Bug c6oky, x 200, ckBaxkuHa MNuHck 10, rmybuHa 245,2 M, KOCTIOKOBUYCKUI TOPU3OHT;
16 — Ok3emnnsap Ne 85/7a-4w, yelwys: a — Bua ceepxy, x 200, b — Bug cHudy, x 200, ckBaxkuHa MNuHek 10,
rybuiHa 245,2 M, KOCTIOKOBUYCKUI rOPU3OHT. [INnMHa Bcex MacluTabHbIx nMHeek 100 ym
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Figures 17—23. — Microstructure of the scales of Cheiracanthoides pinskensis sp. nov. 17 —
horizontal section of the scale crown. Specimen Ne 85/7a-4z, Pinsk 10 borehole, depth 2452 m,
Kostyukovichi Regional Stage; 18 — horizontal section of the scale crown. Specimen Ne 57/6-1a, Zhitkovichi
2 borehole, depth 191.0 m, Kostyukovichi Regional Stage; 19 — scale horizontal section at the neck level.
Specimen Ne 85/7a-4m, Pinsk 10 borehole, depth 245.2 m, Kostyukovichi Regional Stage; 20 — horizontal
section of the scale crown. Specimen Ne 41/66-1n, Pinsk 26 borehole, depth 415.7 m, Kostyukovichi Regional
Stage; 21 — scale vertical longitudinal section. Specimen Ne 85/7a-4n, Pinsk 10 borehole, depth 245.2 m,
Kostyukovichi Regional Stage; 22 — scale vertical longitudinal section. Specimen Ne 85/7a-4p, Pinsk 10
borehole, depth 245.2 m, Kostyukovichi Regional Stage; 23 — scale vertical section. Specimen Ne 85/7a-4k,
Pinsk 10 borehole, depth 245.2 m, Kostyukovichi Regional Stage. All scale bars are 100 um.

Abbreviations: avc — ascending vascular canal, ba — base, cbo — cellular bone, cc — circular vascular
canal, crw — crown, dt — dentine tubule, gl — growth lamella, lac — lacuna, n — neck, oc'— osteocyte
cavity, omd — oriented mesodentine, olac — oriented lacuna, rvc — radial vascular canal; shf — Sharpey’s

fibres, smd — simple mesodentine

PucyHkn 17—23. — Mukpoctpyktypa dewymn Cheiracanthoides pinskensis, sp.,. nov. 17 —
rOPU30HTarnbHbINA Cpe3 Yellyn Yepe3 kpoHy. Ok3emnnsap Ne 85/7a-4z, cksaxkuHa MNMuHek 10, mybuHa 245,2 m;
KOCTIOKOBUYCKUIA TOPU3OHT; 18 — ropu3oHTanbHbIN Cpe3 Yellyn 4yepe3 KpoHy. Oksemmnsap Ne 57/6-1a,
ckBakuHa XKutkoBuum 2, rmyomHa 191,0 M; KOCTHOKOBUUCKUIA TOPU3OHT; 19— ropusoHTanbHbIN Cpes3 veLlym
Ha ypoBHe Lwerkn. IAk3emnnap Ne 85/7a-4m, ckBaxuHa [lMuHck 10, rnybuHa 245,2 M; KOCTHOKOBUYCKWUIA
ropu3oHT; 20 — ropmMsoHTarnbHbIA cpes3 Yellyn vyepes kpoHy. Jk3emnnap Ne'41/66-1n, ckBaxuHa MuHck 26,
rnybuHa 415,7 M; KOCTIOKOBUYCKUIA FOPU3OHT; 21 — BepTUKanbHbIV NPOAOIbHBIN Cpe3 Yellyn. JK3emnnsap
Ne 85/7a-4n, ckBaxuHa [MuHck 10, rnybuHa 245,2 M; KOCTIOKOBUYCKUA FOPU3OHT; 22 — BepTMKarbHbIN
npoaonbHbI  cpe3 4ewyn. OIk3emrnap Ne 85/7a-4p, cksaxwuHa “[lnHck 10, rnybuHa 2452 wm;
KOCTIOKOBUYCKUIN FOPU3OHT; 23 — BepTUKanbHbIN cpe3 Yellyn. Jkzemnnsip Ne 85/7a-4k, cksaxuHa MuHck 10,
rnybuHa 245,2 M; KOCTIOKOBUYCKMIA TOPM3OHT. [InnHa Bcex MacluTabHbIx nuHeek 100 um.

BykBeHHble 0003HaYeHWs: avec — BOCXOASALMIA COCyAUCTBIN, kaHanm;, ba — ocHoBaHue, cbo — kneToyHas
KOCTHas TKaHb, CC — LMPKYNAPHbLIA COCYOUCTBIN KaHammerw = kpoHa, dt — geHTUHOBLIM KaHaney, gl —
nnactuHa HapacTaHus, lac — nakyHa, N — Lwewka, 0C — RONoCTb ocTteoumTa, omd — OPUEHTUPOBAHHBIN
ME304EHTUH, olac — OpPUEHTMPOBaHHAs NlakyHa, rvc — paguanbHbI CocyaucTbin kaHan; shf — LlapneeBble

BOIOKHA, smd — ApOCTON Me304eHTUH
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Description. Morphology. Small scales are 0.25 to 0.5 mm long. The scales 0.3 to 0.4 mm
in length usually dominate. The crown of the scales is rhomboid, rounded-rhomboid, ovate-ob-
long, oval with an extended anterior margin. The crown sculpture is represented by 4 to 9 short,
not high, narrow ridges and wide not very deep grooves which show a slightly fan-shaped loca-
tion. These are well defined at the anterior margin of the crown, but gradually fade out towards the
middle part or a little farther beyond it. The grooves form something like a narrow border, along
the front margin of the crown. The posterior part of the crown is smooth. The neck of the scales is
well marked. It is of medium height, relatively thick, smooth, rhomboid in plan. The .anterolateral
walls of the neck of some scales slightly below the midline may be penetrated by seme few pores,
two or three pores on each sides. A well-developed rim outlines a junction of the neck and base.
The base is moderately or slightly convex, rounded-rhomboid, elongated oval, elliptical, usually
does not extend beyond the anterior margin of the crown. The apex of the base, is weakly ex-
pressed, usually slightly shifted forward.

Histology. In the crown has up to six growth lamellae. The anterior'section-of the crown is
penetrated by abundant narrow dentine tubules branching at different levels with numerous lacu-
nae. The mesodentine in the posterior part of the crown with large oriented lacunae (Stranggewebe
according to W. Gross [31]) occupies the entire body of the growthdamellae. The system of radial,
circular and ascending canals penetrating the mesodentine is well developed. The circular canals
are large and clearly observed in the posterior part of the crown. The radial canals are wide, long,
located above the surface of the base and directed towards the center of the scale. The ascending
canals are long, weakly sinuous, in the neck area with net numerous narrow processes. There are
large osteocytes in the neck. The osteocytes have shortiprocesses. The base is formed by the bone
tissue and shows a moderate amount of osteocyte eavities. Sharpey’s fibers are narrow, relatively
long, indistinct.

Variability. The scales of this species vary in the crown shape, the base configuration and its
convexity degree — from slightly tormoderately convex. The crown sculpture show various
number of ridges. The ridges may fade at different distances from the anterior margin of the
crown, but its posterior part is always smoeth.

Comparison. The scales of Cheiracanthoides pinskensis sp. nov. differ from those of
Cheiracanthoides comptus Wells, 1944 [30; 32] in size, the smaller number of the ridges on the
crown, their configuration, thickness and length, less dense network of the radial, circular and
ascending canals in the crown, the pattern of the dentine tubule branching in the anterior part of
the crown, the smaller number of the osteocyte cavities in the base of the scales. Distinct
differences are determinedbetween the species of Cheiracanthoides proprius Valiukevicius, 1985 [5]
and Cheiracanthoides | pinskensis sp. nov. A new species shows a not very large, slightly or
moderately convex base not extending beyond the anterior margin of the crown. The posterior
edge of the crown is straight, sometimes, slightly lowered. The crown sculpture is mainly
characterized by the pattern of the ridges and something like a narrow border formed by the
grooves located along the anterior margin of the crown. The crown shows up to six growth
lamellae:"The density, location and branching pattern of the dentine tubules in the crown of the
scales are different. The radial, circular and ascending vascular canals are large and distinct. The
base contains a slightly larger amount of the osteocyte cavities. The described new species differs
from the species of Cheiracanthoides rarus ValiukeviCius, 1994 [33] in the crown shape, less
numerous ridges on the crown, their size and configuration, the neck size, a poor base convexity,
a distinctly expressed system of radial, circular and ascending canals, different structure of the
oriented mesodentine in the crown, the smaller number of the osteocyte cavities in the base of the
scale. The scales of Cheiracanthoides pinskensis sp. nov. differ from the scales of
Cheiracanthoides borealis Valiukevicius, 1994 [33] in the crown and base shapes, as well as in the
crown sculpture. The latter is described by the presence of longer ridges and wider grooves
between the ridges, as well as by the presence of something similar to a narrow border formed by

92



Obwas buonozus Beinyck 7/2019

the grooves along the anterior margin of the crown. The main histological differences between the
species described and Cheiracanthoides borealis Valiukevicius, 1994 [33] are a well-developed
system of radial, circular and ascending canals that penetrate the mesodentine and the presence of
the oriented mesodentine. The new species differs from the species of Cheiracanthoides planus
Valiukevicius, 1998 [11] in the number of ridges on the crown, their thickness and length, as well as
in some microstructure details. The described species differs from the species of Cheiracanthoides
nativus Valiukevicius, 1998 [11] in the configuration and size of the ridges on the crown, size of
the neck, poor or moderate convexity of the base, less dense dentine tubules in the crown,Slightly:
less expressed large principal vascular canals, a smaller number of the osteocyte cayities in the
base of the scale. The scales of Cheiracanthoides pinskensis sp. nov. are slightly similar.to those of:
Cheiracanthoides estonicus Valiukevicius, 1998 [11]. However, their detailed comparison allows
a number of distinctive features to be revealed. So, the scales of the new species described differ in
a smaller number of ridges on the crown, their distribution pattern, absence of dichotomous
branching ridges at the anterior margin of the crown, presence of something similar to a narrow
border formed by the grooves along the anterior margin of the crown,poor to moderate convexity
of the base, a different mesodentine structure with large oriented lacunaeqin theposterior part of
the crown, a smaller number of osteocyte cavities in the base of the scales. The described species
also differ from the species of Cheiracanthoides wangi Burrow, Turner et Wang, 2000 [34] in the
smaller size of the scales, the crown shape, the larger crown thickness, the configuration, size and
discernibleness of the ridges on the crown, a smaller neck height; much smaller base convexity,
a weakly expressed apex, the structure of the oriented mesedentine in the crown, a different pattern
of the dentine tubule location in the crown and some peculiarities of their branching, differently
expressed radial, circular and ascending canals, a larger number of the osteocyte cavities in the
neck and base. The scales of Cheiracanthoides pinskensis sp. nov. differ from those of
Cheiracanthoides dolosus Burrow, Turner et Wang, 2000 [34] in a smaller size of the scales, a smaller
number of the ridges on the crown, a fewer potes penetrating the neck of some scales, a smaller
number of the growth lamellae, density of the dentine tubules in the crown, a well-developed
system of the principal vascular canals, the number of the osteocyte cavities in the scale base. The
new species differs from the species of Cheiracanthoides mosolovicus Valiukevicius, 2003 [35] in
a larger size of the scales, the number of the ridges on the crown, their configuration and length,
the presence of something like a narrow border along the crown anterior margin, the neck height
and base size, the structur¢ of the ortented mesodentine in the crown, differently expressed radial,
circular and ascending canals, a slightly larger number of the osteocyte cavities in the neck and base.

Etymology. The name of the species was derived from the town of Pinsk in the vicinity of
which the boreholes were drilled where the scales of this new acanthodian species were found in
the core for thefirst time.

Geological age and geographical distribution. Middle Devonian, Eifelian Stage, Upper Sub-
stage, Natva Regional Superstage, Kostyukovichi Regional Stage; Belarus, Brest and Mogilev re-
gions; Middle Devonian, Eifelian Stage, Veliky Most Subformation; Ukraine, Volyn region.

Occurrence. Near the town of Luninets, Luninets district, Brest region, Belarus, Pinsk 26
borehole, depth range of 420.1—422.4 m; northern outskirts of the village of Kormuzh, Luninets
district, Brest region, Belarus, Pinsk 10 borehole, depth 245.2 m; north of the village of Gotsk,
Soligorsk district, Minsk region, Belarus, Zhitkovichi 2 borehole, depth 191.0 m; near the village
of Bolshaya Zimnitsa, Slavgorod district, Mogilev region, Belarus, Bykhov 1 borehole, depth
range 201.4—202.4 m; southwestern outskirts of the village of Novostav, Volyn region, Ukraine,
borehole Ne 6629, depth 180.5 m.

Conclusion. The re-examination of the previously collected scale material of the acanthodi-
ans from the deposits of the Kostyukovichi Regional Stage of Belarus allowed the author to distin-
guish and describe in detail both morphologically, and histologically a new species of
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Cheiracanthoides pinskensis sp. nov. Some isolated scales of this species of an acanthodian fish
were found in the carbonate-clayey deposits of shallow-sea origin. These sediments contain
abundant different skeletal elements of both the invertebrates, and vertebrates. The described new
species supplements the taxonomic composition of the ichthyofauna known from the deposits of
the Upper Eifelian of the Middle Devonian of the west of the East European Platform.

The author of the paper appreciates the assistance of O. A. Piskun and S. S. Mankevich
(Institute of Geology, State Enterprise “Scientific Production Center for Geology”, Minsk,
Belarus) in taking pictures of thin scale sections with optical microscopes, is sincerely grateful to
V. G. Lugin (Belarusian State Technological University, Center for Physical and Chemical
investigations, Minsk, Belarus) for help with the electron microscope photography, and also to
V. G. Filippova (The Centre of Geophysical Monitoring of the National Academy,of Sciences of
Belarus, Minsk, Belarus) for assistance in editing the English version of the paper.
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B crarbe Ha OCHOBE HM30JIMPOBAHHBIX 4YEUIyd OMMCAH HOBBIA BUJ aKaHTOAOBOW  pblObl Cheiracanthoides
pinskensis sp. nov. U3 KOCTIOKOBHYCKUX OTJIOKeHHUH diidenbckoro sipyca cpeanero, neBoda benapycu. UenryitHbiid
Marepuall 1o 3TOMy BHUJLy NPOUCXOIMUT B OCHOBHOM M3 KE€PHA YETHIPEX CKBaKHH, TPOOYPEHHBIX HA TEPPUTOPHUHU pec-
nmyOsnky. Yenryn MMEroT Xopolryro coxpaHHOCTh. OHHM 0OHapyKeHbIBKapOOHATHO-TJIMHUCTBIX OTIOXKEHHSIX MEJIKO-
BOJIHO-MOPCKOT'0 T'eHe3uca. DT 00pa30BaHMS JIOCTATOYHO YAcTO COAEPKAT PA3IMYHBIC CKEJETHBIE JJIEMEHTHI Kak
0€eCII03BOHOYHBIX, TaK U MO3BOHOYHBIX. ONMCaHHBINA HOBBIH BHJ JOHOJIHAET TaKCOHOMHYECKHUH COCTaB MXTHO(ayHHBI,
W3BECTHON M3 OTIIOKEHUH BEpXHETO 3Hi(herst cpeqHero neBoHa 3anana Bocrogno-EBponeiickoro kparoHa.

Received by the editorial staff 07.06.2019

97



ISSN 2310-0273 Becmuux Bapl'V. Cepus: BUOJIOTHYECKHUE HAYKH. CEJIBCKOXO3SUCTBEHHBIE HAYKHU

YK 574.633.21

C. K. PoinaeBny
VYupexnenue odOpazoBanus «bapaHOBHUYCKHI roCyJapCTBEHHBIA YHUBEPCUTETY,
MunucrepctBo 00pazoBanus Pecniyonuku benapycs, yi. Boiikosa, 21, bapanosuuu, 225404,
Pecniyonuka benapycs, + 375 (163) 48 73 97, ryndevichsk@mail.ru

IHTOMO®AYHA (INSECTA: EPHEMEROPTERA, ODONATA, PLECOPTERA,
HEMIPTERA, COLEOPTERA, MEGALOPTERA, TRICHOPTERA)
HEHAPYHIEHHBIX BOJAHBIX 9 KOCUCTEM HEKOTOPBIX OCOBO
OXPAHSIEMBIX IPUPOJHBIX TEPPUTOPUM BEJIAPYCH

B crarse paccmarpuBaetcs suToMo(ayHa BoaHbIx u ampuoroTndeckux (Ephemeroptera, Odonata, Plecoptera,
Hemiptera, Coleoptera, Megaloptera, Trichoptera) ecrecTBeHHBIX BOJHBIX SKOCHCTEM HasTepPUTOpHUN bepesuHckoro
6uochepHoro 3anoBeanuka, Hammonansuoro napka «IIpunsitckuii» u pecnyOIMKaHCKOTo JIaHITA(QTHOTO 3aKa3HUKA
«CtpoHray.

B HeHapyleHHBIX BOJHBIX 00BbEKTax Ha TeppuTOpHu bepesnHckoro duochepHoro 3anoBenHuKka 3aUKCHPO-
BaHO 200 BHIOB BOJHBIX U aM(PUOMOTHYECKUX HACEKOMBIX, HAa TEPPUTOPHH JaHAmadTHOro 3akazHuka « CTpoHray —
113 Bunos, Ha Teppuropun Hanmonansnoro napka «IIpunarckuity — 71 Bup.

Ha u3yueHHBIX 0000 OXpaHSAEMBIX MPHUPOAHBIX TEPPUTOPUSIX OTMedeHO L BHIIOB — MHIMKAaTOPOB HEHapy-
IIEHHBIX €CTECTBEHHBIX BOJIOTOKOB (cTpeko3sl Cordulegaster “boltoniin(Donovan, 1807) m Ophiogomphus cecilia
(Fourcroy, 1785), Becusaka Taeniopteryx nebulosa (Linnaeus, 1758), knousr Velia saulii Tamanini, 1947 u Gerris
sphagnetorum Gaunitz, 1947, xxyku Deronectes latus (Stephens,»1829),” Nebrioporus assimilis (Paykull, 1798)
u Hydraena gracilis Germar, 1824, Bucnokpoeuika Sialis nigripes Pictet, 1865, pyueiinuku Chaetopteryx villosa
(Fabricius, 1798) u Odontocerum albicorne (Scopoli, 1763)), HHANKATOp HEHAPYIIEHHBIX PEK, CTApHIl, 03ep U O0JI0T —
ctpekosa Brachytron pretense (Miiller, 1764), nHnuKaropHeHAPYILICHHBIX TUCTPOQHBIX 03ep — py4YEUHUK Agrypnia
obsolete Hagen, 1864, Tpu nHAMKATOpa HEHAPYIICHHBIX BEPXOBBIX U MEPEXOMHBIX 00J70T (kyK [lybius wasastjernae
(Sahlberg, 1824), crpekosbl Aeshna subarctica Walkery1908 u Somatochlora arctica (Zetterstedt, 1840)).

OmnperienieHbl OCHOBHBIE HalpaBlICHUA TpaHe(OpMaluy COOOLIECTB MOJAECIBHBIX TPYNI BOJHBIX W amdu-
OMOTHYECKMX HACCKOMBIX B €CTECTBEHHBIX BOJHBIX SKOCHCTEMAaXx IPH aHTPOIIOTEHHOM BO3JICHCTBHH.

KaioueBnie cioBa: ¢ayna; Odonata; Ephemeroptera; Plecoptera; Trichoptera; Megaloptera; Hemiptera;
Coleoptera; HeHapyIICHHBIC BOJHBIC YKOCHCTEMBI.

Puc. 6. bubnumorp.: 9 Ha3B.

S. K. Ryndevich
Education Institution “Baranovichi State University”,
Ministry of Educationsof the Republic of Belarus, 21, Voykova str., Baranovichi 225404, Brest obl.,
the Republic of Belarus, + 375 (163) 48 73 97, ryndevichsk@mail.ru

ENTOMOFAUNA (INSECTA: EPHEMEROPTERA, ODONATA,
PLECOPTERA, HEMIPTERA, COLEOPTERA, MEGALOPTERA, TRICHOPTERA)
OFEJINTACT WATER ECOSYSTEMS OF SOME SPECIALLY PROTECTED
NATURAL AREAS OF BELARUS

The water and amphibiotic entomofauna (Ephemeroptera, Odonata, Plecoptera, Hemiptera, Coleoptera,
Megaloptera, Trichoptera) of intact natural water ecosystems in the territory of the Berezinsky biosphere reserve, the
National park “Pripyatsky” and the Republican landscape reserve “Stronga” is discussed in the article.

In intact natural water bodies in the Berezinsky biosphere reserve 200 species of water and amphibiotic insects

have been recorded, in the landscape reserve “Stronga” — 113 species, in the territory of the Pripyatsky national park —
71 species.
In the study of specially protected natural areas 11 species — indicators of intact natural watercourses

(dragonflies Cordulegaster boltonii (Donovan, 1807) and Ophiogomphus cecilia (Fourcroy, 1785), spring-grass
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Taeniopteryx nebulosa (Linnaeus, 1758), bugs Velia saulii Tamanini, 1947 and Gerris sphagnetorum Gaunitz, 1947,
beetles Deronectes latus (Stephens, 1829), Nebrioporus assimilis (Paykull, 1798) and Hydraena gracilis Germar,
1824, alderfly Sialis nigripes Pictet, 1865, caddisflies Chaetopteryx villosa (Fabricius, 1798) and Odontocerum
albicorne (Scopoli, 1763)), the indicator of intact rivers, old river-beds, lakes and bogs — dragonfly Brachytron
pretense (Miiller, 1764), the intact dystrophic lakes indicator — caddis Agrypnia obsolete Hagen, 1864, three
indicators of intact upland and transitional bogs (beetle /lybius wasastjernae (Sahlberg, 1824), dragonflies Aeshna
subarctica Walker, 1908 and Somatochlora arctica (Zetterstedt, 1840)) have been recorded.

The main directions of transformation of communities of model groups of water and amphibiotic insects in
natural water ecosystems under anthropogenic impact are determined.

Key words: Fauna; Odonata; Ephemeroptera; Plecoptera; Trichoptera; Megaloptera; Hemiptera; Coleoptera;
intact water ecosystems.

Fig. 6. Ref.: 9 titles.

BBenenne. B xone BoinosnHeHus npoekTa « bHoNHIMKaMs HEHAPYIIEHHOCTH eCTECTBEHHBIX
BOJHBIX JKOCHCTEM Ha OCHOBE aHajiu3a OHHTOMO(AYHb» NpU MOJIICPKKE BesopyccKkoro
pecryOnrkanckoro Gonna GyHIaMeHTaIbHBIX ucciieaoBanuii (mpoekt.b17-020) Obuio TpoBeneHO
U3y4eHHe 3HTOMOGayHbl psijia €CTECTBEHHBIX BOJIHBIX KOCHUCTEM HA TEppHUTOpUM bepesmHckoro
6uocdepHoro 3anosenHuka, HamuronansHoro napka «[Ipunstckuity, npeciyOInKaHCKOro JIaH-
madTHOTO 3aKka3Huka «CTpoHTay.

OO0mien3BecTHO, YTO BOAHBIE M aM(PHOMOTHYECKUE [HACEKOMBIC MIMPOKO MPUMEHSIIOTCS
B OMOMHAMKALIMU BOJHBIX SKOCHCTEM, U3yUCHHE COOOIIECTB ATHX HACEKOMBIX MMEET HE TOJIKO
TEOpeTHYecKoe, HO W MpakTudyeckoe 3HadeHue [1—3]. DT0 KacaeTcsi BOJHBIX HACEKOMBIX,
K KOTOPBIM OTHOCSATCSI NpEACTaBUTENN psija ceMeicTB KecTKOKprUIbiXx (Coleoptera: Haliplidae,
Noteridae, Dytiscidae, Gyrinidae, Hydraenidae, Helophoridae, Hydrophilidae, Dryopidae) u kionos
(Hemiptera: Heteroptera: Corixidae, NotonectidaesPleidae, Nepidae, Naucoridae, Aphelocheiridae,
Hydrometridae, Gerridae), a Taxxke Takux “aMPpuONOTHUYECKMX HACEKOMBIX, KaK TOJICHKH
(Ephemeroptera), crtpeko3br (Odonata), «Becusnku’ (Plecoptera), pyueiinuku (Trichoptera),
oonbiiekpeuisie  (Megaloptera), Hekoropble cemelcTBa KykoB (Scirtidae, Chrysomelidae
(Donacinae), Curculionidae). B kaue€TBe MOAENBHBIX TPYII HCIIOIB30BAINCH MPEACTABUTEIN
7 otpsimoB: Odonata, Ephemeroptera; Plecoptera, Trichoptera, Megaloptera, Hemiptera, Coleoptera.
B paGore He paccmaTpuBatoTcst aMpuOMOTHUECKUE BUBI OTpsiia AByKpbuibie (Diptera).

B psane paGot Obul pacCMOTpeH 'TaKCOHOMUYECKUH COCTAaB BOJHBIX U aM(PUOMOTHYECKUX
HACEKOMBIX HEHApYIICHHBIX BOJHBIX SkocucteMm [3—~8]. JlaHHas paboTa COAEpPKHUT HE TOIHKO
o0rmIme cBeJeHHs 110 TAKCOHOMHYECKOMY COCTaBY HACEKOMBIX, HO M MH(POPMAIIHIO 110 CPABHEHUIO
SHTOMOGAyHbl HEHAPYIIEHHBIX €CTeCTBEHHBIX BOJHBIX DJKOCHCTEM Ha HEKOTOPBIX 0c000
oxpaHsieMblx TnpHpOAHBIX  Tepputopusix (OOIIT) Bbemapycu (bepesunckuii  OmocdepHbIit
3anoBeHNK, HannoHambHbIi napk «[IpunsaTckuit» u pecryOIuKaHCKUA TaHIIIaQTHBIN 3aKa3HUK
«CTpoHray) 1 HapyIICHHBIX €CTECTBEHHBIX dKocucTeM Ha 3Tux OOIIT.

Matepuan u MeToabl Mccaeq0BaHUl. MaTepuanoM 11 HacTosIel paboThl B OCHOBHOM
fgocmykuni ¢6opsl B nepuoa 2017—2019 ronoB Ha Tepputopun bepesunckoro OuocdepHoro
3amoBenHuka, HaruonansHoro mnapka «llpundrckuit» u pecnyONIMKaHCKOro JiaHMAa(THOTO
3aKka3Huka «CTpoHTay.

Jlii BBIABIIEHUSI HEHAPYLIEHHBIX PEYHBIX AKOCUCTEM ObUIM CPOPMYIUPOBAHBI KPUTEPUH He-
HapyIIEHHOCTH BOJOTOKOB M BojoeMoB bemnapycu. [Ipu popmynupoBke KkpurepueB ObUT UCTIONb-
30BaH OacceifHoBo-manamadTHBI moaxon [5—7]. M3ydenuwe sHTOMO(AayHBI HEHApYyIICHHBIX
€CTECTBEHHBIX BOJHBIX IKOCHUCTEM Ha cTalMoHapax B bepe3smHckoM OmochepHOM 3amoBelHUKE,
JaHama@THOM 3aKa3HUKE pecmyOimkaHckoro 3HadeHusi «CtpoHra» u HamumonambHOM mapke
«IIpunsiTckuit» MpoBOANIOCH B 32 JIOKaIUTETaX.

B xone mposenenus uccnenoBanuit naxke Ha OOIIT Benapycu He Obuio OOHApY’KEHO HEHa-
PYLIEHHBIX YYacTKOB OOJIBLIMX M CPEIHUX PEeK. DTO CBSI3aHO CO 3HAYMTEIBbHBIM XO35IHCTBEHHBIM

99



ISSN 2310-0273 Becmuux Bapl'V. Cepus: BUOJIOTHYECKHUE HAYKH. CEJIBCKOXO3SUCTBEHHBIE HAYKHU

BJIUSHUEM (IIPSAMBIM U KOCBEHHBIM) Ha peyHble OacceiHbl B IMPOILIOM, OCOOEHHO BO BTOPOil mo-
noBuHe XX Beka. Hamm uccnenoBanust Ha teppuropuu OOIIT pecryOnuku Moka3pIBaoT, YTO KakK
0 HEHApYIIEHHBIX PEYHBIX 3KOCHCTEMAaX MOYKHO T'OBOPUTH TOJIBKO OO0 OTAEIbHBIX MajbIX peKax.
[TopaBnsromee 4uCiIO pek Jake Ha 0co00 OXpaHSIEMbIX HPUPOIHBIX TEPPUTOPUSAX SBISIOTCA
TpaHc@opMUpoBaHHBIMU. B cBsA3u ¢ 3TM Ha Tepputopun HanmonansHoro napka (HIT) «IIpumst-
CKui» U 3aKa3HuKa «CTpOHIa» B KaueCTBE HEHAPYIIEHHBIX PEUHBIX KOCHCTEM ObUIN BbIJENICHBI
TOJIBKO YYacTKU ManbIX pek (peka CBUHOBOJ U peka Mcca cOOTBETCTBEHHO).

B kauecTBe BOAHBIX 3KOCHCTEM, OTBEYAIOUIMX KPUTEPUSAM HEHAPYIIEHHOCTH, HA EEPPUTOPHU
bepesunckoro 3anoBeiHUKa OblTN BEIOpaHBbI:

— pexa KpacnoryOka (okp. an. Penopku u Cnoboaa, [okummnkuii pailoH, BureGekas
o0nacTp),

— o3epo IToctpexckoe u 6onoto Iloctpexkckoe (BepxoBoe) (okp. A. Kpaifiisl, Jlenensckuit
paiion, Burebckast o6macts),

— Oonoro PoxHsHCckoe (mepexogHoe U BepxoBoe) (okp. 1. [lomikepuupl, Jlenmenbckuit
paiion),

— poanHuk (OKp. 1. JJoMKepuisi).

Ha teppuropun HII «IIpunsTtckuil» B KaueCTBE HEHAPYILEHHBIX €CTECTBEHHBIX BOJHBIX
9KOCHUCTEM OBLIIM U3YyYEHBI:

— yuactok peku CBunoBon (okp. n. IlepepoBekuit MubiHOK, KuTkoBHUYCKUII paiioH,
['omenbckas 00J1acTh),

— crapuupsl peku [lpunare B okp. 1. XmynuH u g. XBoeHCK (QKuTkoBHUCKMi pailoH).

O100p rUaPOOHOIOTHYECKUX MPOO HAa TEppUTOpUH 3akazHuKa «CTpoHra» ObUI NMPOBEAEH
B CJIEIYIOIIMX HEHAPYILIEHHBIX BOJHBIX OOBEKTAX:

— yuactok peku Hcca (okp. n. Enoso mig. Bepmok, bapanoBuuckuii paiion, bpectckas
o0nacTp),
yudacTok peku XKepebunoska (CocuoBka)(okp. A. CocHoBasi, bapanoBuuckuii paiion),
pyubu ¥ ponHuku (okp. A. Tuynus! u 1. CocHoBka, bapanoBuuckuii paiion),
ctapuia peku Hcca (okp«i. EnoBe),

HU3UHHOE 00JI0TO B TIoiiMe peku Kcca (okp. 1. EnoBo u 1. Bepiiok).

[TpoObI Ha pekax OTOMPANUCH B CTBOPE B HECKOJBKUX (3—6) TOukax, UCXOIs U3 Pa3HO-
00pa3ust SKOJIOTHYECKUX YCIHOBHI B 3THX CTAlMsIX (HaTM4ue Makpo(UTOB, 3aTEHEHHOCTb, KOJIU-
YEeCTBO OPraHMYECKUX OCTATKOB, CKOPOCTh TEUCHMS, TTTyOUHA).

Ha Bcex 0co0o0 oxXpaHsieMbIX HNPUPOJIHBIX TEPPUTOPHSIX M3ydajach 3HTOMo(ayHa B Hapy-
IIEHHBIX €CTECTBEHHBIX dKocucremax, B 33 snokanurerax. Ha Teppuropun bepesuHckoro 3amo-
Be/HUKa OblIa m3yuyeHa sHtomodayna: p. Cepryu (byssinka) u bepesuna, crapuna p. bepe3unsi,
03. [lomxepuitkoe; 6omoto [lomxepurikoe (BepxoBoe); 0onoro Hu3MHHOE (moiima p. Cepryu
B oKp. 1. Jlomxepuusl). B HIT «IIpunsrckuit» BUIoBO# cocTaB BOAHBIX M aM(PUOMOTHYECKUX Hace-
KOMBIX OBUI M3yueH B p. [Ipunsars, CBuHOBOA, crapuuax p. [Ipunsats (okp. n. JopomeBuun, okp.
I» XBoeHCK). Ha Tepputopun 3akaznuka « CTpoHTa» HCCIICIOBAHUE YHTOMO(AYHBI HapyIICHHBIX
AKOCHUCTEeM ObLIO TIpoBenieHo B p. Mcca, JIoxo3a, JlepeBsnka u [Tomonka.

CO0p HACEKOMBIX OCYIIECTBIISIICS MO CTaHJAPTHOW METOAMKE C IMOMOIIBIO THAPOOHOIOTH-
geckoro cadka banedypa—bpayna [1; 9]. Ucnons3oBancs pydnoi c6op ¢ KopHeH Makpo(HTOB,
IIPOMBIBaHME B BAHHOUYKE C BOJOW M IIPOCEUBAHNE MOYBEHHBIM CUTOM /Il HAHOCOB U PacTHUTEIb-
HBIX OCTaTKOB, HaXOSIUXCs BOIU3U ypes3a BoAbl. BojHble HacekoMble U JTMUYMHKHM OOJIbIIEKPHI-
JBIX, CTPEKO3, MOJCHOK, BECHAHOK M Py4eHHUKOB (hpukcupoBaimuch B 90 %-M 3THIOBOM crupTe
JUIs IOCJIETYIOIETo ONpeeICHHs B 1a00paTopuu.

Jnis naeHTuuKanuy BUIOBON MPUHAAIE)KHOCTH HACEKOMBIX HCIIOJIBb30BAJICS CTEPEOMHUKPO-
ckor Nikon SMZ-745T u 6unokynsapHbiii Mmukpockon MbC-10.
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PesyabTaTtel u ux obcy:kaenme. VccrnenoBanue >HTOMO(ayHbI HEHapYUICHHBIX BOIHBIX
HKOCHCTEM TI03BOJIUIIO BBISIBUTH OCHOBHBIC HAIPABIICHHUS TpaHC(HOpMAIIUK COOOIIECTB HACEKOMBIX
MOJICJIbHBIX TPYII B BOJHBIX 3KOCHCTEMax MOJ BO3JACHCTBUEM aHTPONOIEeHHBIX (hakTopoB. YcTa-
HOBJICHO, YTO HapyII€HHE pycia BOAOTOKOB M MX TMONMBI (peK, pyYbeB U POJHUKOB), OEpETrOBOM
JIMHUM 03€p M CTapHIl, METHOPUPOBAHNE TIOHM BOJOTOKOB, 03€p M OOJIOT MPUBOIUT K 3HAUNUTEIb-
HOU TpaHC(hOpMaIK CTPYKTYpbI S3HTOMOGayHbI. Tpanchopmanus CTpyKTypbl BOJHON SHTOMO(DA-
YHBI 3aKJIF0YAETCS B MIEPBYIO OYEpe/Ib B COKPAIIEHNH KaK BHJOBOTO, TAK H TAKCOHOMHUYECKOTO 00=
raTCTBa B LEJIOM.

HaubGornee nokazaTenbHBIM SBISIETCSl CPaBHEHNE BHIOBOTO OOTraTcTBAa B HEHAPYILCHHBIX M HApPY-
IICHHBIX BOJHBIX AKOCUCTEMaxX bepe3nHckoro 3amnoBeiHrKa U 3aka3Huka « CtpoHray (puCyHkw 1 u 2).
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PucyHok 1. — BugoBoe 60oratctBo MoaenbHbIX OTPAAOB B dHTOMOdayHe
BOAHbIX 3KOocuctem BepesnHckoro 6uoccepHoro sanoBegHuKa

Figure 1. — Species wealth of model orders in the entomofauna of water
ecosystems of the Berezinsky biosphere reserve
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PucyHok 2. — BngoBoe 6oratcTBo MogenbHbIX OTPAAOB B dHTOMOayHe
BOAHbIX 3KOCUCTEeM naHawadTHOro 3akasHmka «CTpoHra»

Figure 2. — Species wealth of model orders in the entomofauna of water
ecosystems of the landscape reserve “Stronga”
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BunoBoe GoraTcTBo B sHTOMO(ayHE HapyIIEHHBIX ¥ HEHApYIICHHBIX 3KocucteM bepesuH-
CKOT'0 3aloBeJHUKa OTian4YaeTcst HesHauuTenbHO (139 u 158 BunoB coorBercTBeHHO). [Ipencras-
JSIeT MHTEPEC HaXOXICHUE B HEHAPYIICHHBIX YKOCHCTEMAax 3allOBEAHNKA TAKHX BHJIOB, KaK CTpe-
ko3a Cordulegaster boltonii (Donovan, 1807) u xnon Gerris sphagnetorum Gaunitz, 1947, koto-
prie 3aHecenbl B Kpachyto kaury benapycu. Ha tepputopun 3anoBeganuka ormeueHo 10 BugoB —
UH/IMKaTOPOB HEHApPYIIEHHBIX €CTECTBEHHbIX BOAOTOKOB (cTtpeko3a Cordulegaster baltonii,
BecHsiHKA Taeniopteryx nebulosa (Linnaeus, 1758), xnomnsl Velia saulii Tamanini, 1947 u Gerris
sphagnetorum, xyku Deronectes latus (Stephens, 1829), Nebrioporus assimilis (Paykull, 1798)
u Hydraena gracilis Germar, 1824, Bucnokpbeuika Sialis nigripes Pictet, 1865, pydciHHKN
Chaetopteryx villosa (Fabricius, 1798) u Odontocerum albicorne (Scopoli, 1763)), nunaukatop He-
HApYIICHHBIX TUCTPO(MHBIX 03ep — py4deHHUK Agrypnia obsoleta Hagen, 1864 [5—7], Tpu uHIN-
KaTopa HEHapyIIEHHBIX BEPXOBBIX U MepeXOoAHBIX OonoT (kyk Illybius wasastjernae (Sahlberg,
1824), crpexo3sl Aeshna subarctica Walker, 1908 u Somatochlora arctica (Zetterstedt, 1840)).

Jns 3aka3zHuka « CTpOHra» 4uciio BUAOB B SHTOMO(ayHE HaCEKOMBIX HapYHIEHHBIX U HEHa-
PYIICHHBIX SKOCHUCTEM pasiinyaeTcs mo4tu B 2 pasza (68 u 113 Bugos cooTBeTcTBeHHO). Ha Teppu-
TOPUM 3aKa3HUKAa OTMEYEHO 5 BHUJOB MHIMKATOPOB HEHAPYILUEHHBIX €CTECTBEHHBIX BOJOTOKOB:
ctpeko3a Ophiogomphus cecilia (Fourcroy, 1785), Becusinka Taeniopteryx nebulosa, xnon Velia
saulii, pyaerinuku Chaetopteryx villosa u Odontocerum albicorne: Taioke B 3aKa3HUKe 3a(pUKCH-
poBaHa cTpeko3a Brachytron pratense (Miiller, 1764), koropas sBISE€TCS HWHIUKATOPOM
HEHapYUIEHHBIX peK, CTapull, o3ep U 60m0T. [IpeacraiseT HHTEpeC HaXOXKAECHUE HA TEPPUTOPUN
3aKka3HuKa cTpeko3 Ophiogomphus cecilia, Anax imperator. Leach, 1815 u Brachytron pretense,
3aHeceHHbIX B Kpachyto kaury Pecny6nuku benapyce.

M3 Bcex MOJENBHBIX OTPSIOB HACEKOMBIX IT10,BUIOBOMY OOTaTCTBY B JIBYX KaTErOpPHUsIX BOJ-
HBIX 00BEKTOB 3aMETHAs! pa3HUIA HaOMoaeTCs UL CTPEKO3 U pyUeHHUKOB. B HeHapyIIeHHBIX 3KOCHC-
TeMax 3aroBETHAKA YMCIIO BUIOB CTPEKO3 TPEBBIIIACT JaHHBIN TTOKa3aTellb B HApYyIIEHHBIX B 1,6 pasa,
a B 3aka3Huke «CtpoHra» — B 5,5. BUoBO€00rareTBo py4yeiiHUKOB B HEHAPYILICHHBIX BOIHBIX O0OBEK-
Tax 3aroBeTHIKA U 3aKa3HMKA BBIIIC TAKOBOTO B HAPYIICHHBIX B 1,7 1 1,9 pa3a cOOTBETCTBEHHO.

Heckonbko MeHbIIee yncio 3adAKEUPOBAHHBIX BUAOB B HEHapyLIeHHBIX 3kocuctemax HII
«IIpunsaTckuit» Mo CpaBHEHUIQ C HAPYLICHHBIMU (PUCYHOK 3) OOBSCHSETCS COOTHOLIEHUEM YHCIIa
U3yYEHHBIX BOJHBIX 0OBEKTOB Ha TEPPUTOPUHU Halmapka. Tak, B KauecTBEe HEHAPYLIEHHBIX YKOCH-
CTEM OBLJIO U3YyUEHO TOJHKO)3 BOAHBIX 00BEKTa (2 cTapulbl U 1 peka B 3 JIOKaJIUTETax), B IPOTHU-
BOBEC HapyIIEHHBIM (2 peky, 2 cTapulipl B 15 nokanuTerax).
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PucyHok 3. — BugoBoe 6oratcTBO MogesnbHbIX OTPSA0B
B 3HTOMOayHe BoAHbIX 3kocucteMm HaumoHanbHoro napka «Mpunsarcknny»

Figure 3. — Species wealth of model orders in the entomofauna
of water ecosystems of the National park “Pripyatsky”
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OpHako TEHJEHIMS COKpAIIeHHs BUAOBOTO OoraTcTBa M YIMPOIIEHUS TaKCOHOMUYECKOM
CTPYKTYpBI 3a CUET COKpAIIEHMs 4YMcCia TAaKCOHOB HAaCEKOMBIX B (payHE HAapYyIIEHHBIX BOJHBIX
00BEKTOB COXpAHSETCA MPU CPABHEHUU HAPYIICHHBIX M HEHAPYLICHHBIX YYacCTKOB MallbIX PeK,
B yactHOCTH Ha Teppuropuun HII «IIpunsarckuin». Tak, Ha €AMHCTBEHHOM HEHAPYIIEHHOM Y4YacTKe
(ctBOpe) Manoil pexku CBHHOBO ObLIO 3a()MKCUPOBAHO OOJIBIIIE BUOB, YEM Ha JBYX CTBOPAX TOM
’K€ PEKH, TTOIBEPTaIOIIUXCSl aHTPOIIOTEHHOMY BO3JIEUCTBUIO (PUCYHOK 4).

Ha nHapymieHHBIX CTBOpax peku ObUIM OTMEUEHBl TPENCTaBUTENN TOJIBKO 4 OTpsAIOB
HACEKOMBIX, B TO BpeMs KaKk Ha HEHAPYIICHHOM y4acTke 3a()MKCHPOBAHBI MPEACTAaBUTEIH TIOUTH
BCEX OTPSIJIOB (32 UCKJIFOUEHHWEM BECHSHOK), & YHCIIO BUJIOB OTJIHYAIOCh TOYTH BABOE.

Takas ke TeHAECHLHS COXpaHSETCS B HApYLIECHHBIX M HEHApYLICHHbIX CTapHLIax PpEeKH
[TpunsiTe B Haumapke (pUCyHOK 5). B HeHapylIeHHBIX cTapullax OoJjblle Kak o0liee Ynucio BUIOB
HAaCEKOMBIX, TaK M BUJIOBOE OOraTCTBO B OTHIEIBHBIX OTPSAAAX HACEKOMBIX. Takj UMCIO BHUIOB
J)KYKOB B HEHapyLIEHHBIX BOJOeMax 3Toro tuma B 1,6 pasza Oojblle, 4eM B HapyHICHHBIX.
B HenapymieHHBIX cTapuiax ObUIO OTMEUEHO O€eI0BOJOCOE KOpOMbICNO Brachytron pratense
(MHAMKATOp HEHAPYIICHHBIX PEK, cTapull, o3ep W Oonor). JlaHHBIH Bux HE OBLT 3adHUKCUpPOBAH
B HapyIIEHHBIX M HMCKYCCTBEHHBIX 3kocuctemax (p. [Ipumsars, p./CBuHEBOI, eTapulbl, 60jI0Ta
U JIp.) Ha TeppUTOpuu Haumnapka. [IperncraBiser nHTepec HaXOKICHHE, B HEHAPYIIEHHBIX CTapuIax
CTpeKko3 Anax imperator u Brachytron pratense, 3aneceHHbIX B Kpacnyto kaury benapycu.

Ha peke Hcca B 3akazHuke «CTpoHTa» pasziinyue MekTy TaKCOHOMHUYECKHM COCTaBOM
HapyILIEHHBIX ¥ HEHAPYIIEHHBIX IKOCUCTEM €l1le 3ameTHee. Yuci0 BUAOB Ha HAPYLIEHHBIX yUacTKax
pPEKH COKparaercss Oojee 4yeM B 4 pa3za 1O CpPaBHCHMIO 'C HEHApPYIICHHBIMH (PHCYHOK 6).
CropsimiieHre pycia pekH, IOCTpOlKa IJIOTUHBI Ha peKe ISk, CO3[aHus MPYJ0B, METMOPUPOBAHUE
MOWMBI PEYHOW SKOCHUCTEMbI BEIET K HCUE3HOBEHHMIO HpencTaButesneil orpsmoB Ephemeroptera,
Plecoptera u Megaloptera. B HapyieHHOl 3KOCHCTEME, BHAOBOE OOraTCTBO CTPEKO3 COKpAIlaeTCs
6onee uem B 7,0 pa3. DTO NPOUCXOAUT, B TOM YHCIE, U 32 CUET MCUE3HOBEHUS «KPACHOKHMKHBIX)»
Bu10B. [loutn B 7,0 pa3 cokpamaercs u BugoBoe 6orarctBo Trichoptera. MeHee 4yBCTBUTEIbHBIMU
K BO3JICMCTBUIO YEJIOBEKA HA BOJHBIC IKOCHUCTEMBI SIBSIOTCS KJIOMBI U KYKH, HO M MX BHJIOBOE
6oratcTBO cokpamiaercs B 2,3 u 3,9 pasa COOTBETCTBCHHO.
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B aHTOMOayHe p. CBUHOBOA

Figure 4. — Species wealth of model orders in the entomofauna
of the river Svinovod
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Figure 5. — Species wealth of model orders in the entomofauna
of old river-beds of the Priryat river
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PucyHok 6. — BugoBoe 6oraTtcTBo MogenbHbIX OTPAAOB B 3HTOMOodayHe p. Ucca

Figure 6. — Species wealth of model orders in the entomofauna of the river Issa

N3 (ayHbl HApYLIEHHBIX BOJOTOKOB MCUYE3aAI0T IMPEACTAaBUTENHN OTpPsi/ia BECHSIHKH. OTMEUeHO
COKpAILlEHHE YKCiIa BUIOB B TaKUX OTPSAAX HACEKOMBIX, KaK CTPEKO3bl, MOJACHKU U PYUYECHHUKH,
KOTOpbIE Hapsily C MPEACTaBUTEISIMH BECHSHOK SIBIIAIOTCS Hanboliee 4yBCTBUTEIBHBIMHU K Hapy-
IIEHUIO 3KOJOTMYECKOTO COCTOSHUS BOJHOIO OOBEKTA.

AHaJN3 5KOJIOTHYECKOM CTPYKTYphl S3HTOMO(AYHBI MTOKa3aJl, YTO B HEHAPYILIEHHBIX €CTECT-
BEHHBIX II0 CPaBHEHHUIO C HApPYIIEHHBIMM €CTECTBEHHBIMH W HCKYCCTBEHHBIMH 3KOCHCTEMaMU
npeobIagaloT CTeHOOMOHTHBIE B MPOTHBOBEC 3BPHUOMOHTHBIM HaceKOMbIM. B mepByio odepeab oT
HApYIICHHUS COCTOSTHUS BOJHOM DKOCHCTEMBI CTPagal0T PEOOHMOHTHBIE M PEO(UIIBHBIC BHIBI
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Ephemeroptera, Plecoptera, Trichoptera u Coleoptera. B MeHbIeli cTeneHu 3T0 Kacaercsi AETpU-
TOOMOHTHBIX MPEJICTABUTENIEH )KECTKOKPBLIBIX.

OCHOBHBIMHU HAIpaBJIEHUSIMH TpaHC(hOpMAIMKU COOOIIECTB HACEKOMBIX MOJAEIBHBIX TI'PYII
B BOJIHBIX 9KOCHCTEMAaX MO/] BO3/ICHCTBHEM aHTPOIIOTEHHBIX (PaKTOPOB SIBIISIOTCS:

— o0eHEeHHEe TaKCOHOMHYECKOTO COCTaBa, YTO MPOSIBISETCS B YMEHBIICHHH KOJINYECTBA
TaKCOHOB PA3IMYHOTO paHra (OTPsIOB, CEMEICTB U T. 11.);

— COKpAIllEeHHE BHIOBOTO COCTaBa COOOIIECTB BOTHBIX M aM(PHOMOTHYECKHX HACCKOMBIX;

— YIPOMICHUE 3KOJOTHYECKOW CTPYKTYPBI IKOCHUCTEM, YTO TPOSIBISETCS B COKPATIEHHUH
YHCcia 3KOJIOTHYECKUX TPYII OPraHU3MOB 110 OMOTONMUYECKON NPUYPOUYEHHOCTH (3a cuet UCUE3HO-
BEHUS peO(MIBHBIX U PEOOMOHTHBIX BUIOB BECHSHOK, ITOICHOK, PYYEHHUKOB M KECTKOKPBUIBIX;

— COKpAalIeHHE YuClla CTEHOOMOHTHBIX BHJOB, K KOTOPBIM OTHOCSTCS W BUABI — HHIH-
KaTOPBI YACTOTHI BOJIbI, MHAWKATOPHI HEHAPYIICHHOCTH €CTECTBEHHBIX AIKOCHUCTEM.

3akiaodenue. B HEHapyIeHHBIX BOAHBIX OOBEKTaX Ha TeppuTOpuus bepesnHCKoro Owo-
cthepHuoro 3anoBeanuka 3aduxcupoBano 200 BUAOB BOAHBIX U aM(PUOHOTHIECKNX HACCKOMBIX, Ha
TEPPUTOPUH JIaHAIAPTHOTO 3aKazHuKa «CTpoHra» — 113 BUIIOB, HA TEPPUTOPHM HAITIOHAIEHOTO
napka «IIpunsarckuitn»y — 71 Bua. Ha OOIIT ormedeno 11 BUa0B — WHANKATOPOB HEHAPYIIEHHBIX
€CTECTBEHHBIX BOJOTOKOB (cTpeko3bl Cordulegaster boltonii u Ophiogemphus cecilia, BeCHsIHKa
Taeniopteryx nebulosa, xnonbl Velia saulii v Gerris sphagnetorum, xyxu Deronectes latus,
Nebrioporus assimilis u Hydraena gracilis, Bucnoxpsiinka Sialis nigripes, pyueitnuku Chaetopteryx
villosa w Odontocerum albicorne), THIUKATOpP HEHAPYWICHHBIX PCK, CTapHI], 03ep U OOJOT —
cTpeko3a Brachytron pratense, WHAMKATOp HEHApPYLICHHBIX AMCTPOQHBIX 03€p — pPYyUYEHHUK
Agrypnia obsoleta, Tpy H”HIMKATOpa HEHAPYIICHHBIX BEPXOBBIX M MIEPEXOAHBIX 0070T (KYK Ilybius
wasastjernae, CTpeko3sl Aeshna subarctica v Somatochlora arctica).

OCHOBHBIMU HATpaBICHUSIMH TpaHC(OpPMALMK  COOOIIECTB MOJENbHBIX TPYMI BOJHBIX
1 aMPUOUOTHYECKUX HACEKOMBIX B €CTECTBEHHBIX BOJHBIX JKOCHUCTEMAaX NPHU aHTPOTIOTCHHOM
BO3JICHCTBUM SIBISIIOTCS: OOEHEHHE TaKCOHOMUHECKOTO cOCTaBa (COKpallleHHe YHcia TaKCOHOB
Pa3NIMYHOTO paHTa OT OTpsAJa 10 BHUJIA5 yMEHBIIEHHE BUI0BOIO OOraTcTBa COOOIIECTB HACEKOMBIX;
YVIOPOIIEHHUE SKOJIOTHUECKON CTPYKTYpbl 9KOCHCTEM, B MEPBYIO OYEPEb 3a CUET MCUE3HOBEHUS
peopUIBHBIX W pPEOOMOHTHBHIX BHAOB BECHSHOK, TOJEHOK, PYyYEHHUKOB U KECTKOKPBUIBIX;
COKpAILEHUE YHCIa CTEHOOMOHTHBIX BUJIOB, K KOTOPBHIM OTHOCSITCSI U BUJIbI — WHIUKATOPBI YUCTO-
ThI BOJIbI, MTHAUKATOPHI HEHAPYIICHHOCTH €CTECTBEHHBIX IKOCHUCTEM.

ABTOp BBIp2XKAET OJAF0IapPHOCTD 32 IOMOIIb B MPOBEICHUH MCCIEIOBAHUNA HAa TEPPUTOPHH
bepesnnckoro 6uOchEpHOro 3amnoBeHUKA 3aMECTUTENIO TUPEKTOpa 3alOBEIHUKA M0 HAyYHO-UC-
CJIEZIOBATENIbCKOM paboTe, KaHIUAATY CeIbCKOX03sicTBeHHBIX HayK B. C. VIBkoBUYY, HaYaJIbHUKY
oTIena TPUPOTHBIX KOMIUIEKCOB, JIECOMOIb30BaHUs U 0XOTX03skcTBa HanmoHnanbHOro mapka
«IIpunstexkuin» H. H. bamOu3ze 3a moMoIp B OpraHu3aluy UCCICAOBAaHUM Ha TEPPUTOPUH HaIllla-
pka. ABTOp OsarojapeH 3a MOMOUIb B cOOpe IMOJIEBOrO MaTepuaia U UACHTHU(PHUKAIUIO KIIOMOB
u ctpeko3 A. O. Jlykamyky (bepe3unckuit 6nochepHsrii 3anosennuk, 1. Jlovkepuibl, Bureockas
00JlaCTh), 3a TMOMOINb B WIACHTU(UKAIIMKA TIOJCHOK KaHIWUJATy OHOJIOTMYECKUX HayK
. CoJlynnpiueBy (bapaHoBuuckuil rocy1apCTBEHHBIN yHUBEpCUTET, bapaHoBHunM), 3a MOMOILb
B cOOpe TMOJICBOr0 MaTepuaia KaHauaaTy ounosorndeckux Hayk A. B. 3emornsauyky (bapanoBuu-
CKHI TOCyIapCTBEHHBbIN YHUBepcUTeT, bapanosuun) u A. FO. Mouynsckomy (bapanosuun).

PaGora Obuta BeIONIHEHA TIpH TOJEpKKe bemopycckoro pecmybmukanckoro ¢oHaa
byHIamMeHTabHBIX uccinenoBanuit (mpoekt b17-020).
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7. Ryndevich S. K. Lukashuk A. O. Vodnye i amfibioticheskie nasekomye landshaftnogo zakaznika “Strona”
(Insecta: Ephemeroptera, Odontata, Plecoptera, Hemiptera, Coleoptera, Megaloptera, Trichoptera) [Water and
Amphibiothic Insects of Landscape Reserve “Strona” (Insecta: Ephemeroptera, Odontata, Plecoptera, Hemiptera,
Coleoptera, Megaloptera, Trichoptera) Sovremennye nachnye issledovaniya i razrabotki. 2018. Nel2 (29), Vol.2.
P. 775—787.

8. Ryndevich S. K., Lukashuk A. O. Lundyshev D. S., Lukashenya M. A. Vodnye i amfibioticheskie
nasekomye (Insecta: Ephemeroptera, Odontata, Hemiptera, Coleoptera, Trichoptera) nenarushennykh<ekosistem
staruchnykh ozer v natsionalnom parke “Pripyatskiy” [Water and Amphibiothic Insects (Insecta: Ephemeroptera,
Odontata, Hemiptera, Coleoptera, Trichoptera) of Intact Ecosystems of in National Park “Pripyatsky. Zoologichekie
chteniya — 2019: Collection of articles of the International Scientific and Practical Conference (Grodno, March 20—
22,2019)/ 0. V. Yanchurevich (otB. pen.) [and other]. Grono: GrSU, 2019. P. 244—246.

9. Ryndevich S. K. Fauna I ekologiya vodnykh zhestkokrylykh Belarusi (Coleoptera: Haliplidae, Noteridae,
Dytiscidae, Gyrinidae, Helophoridae, Georissidae Hydrochidae, Spercheidae, Hydrophilidae, Hydraenidae,
Limnichidae, Dryopidae, Elmidae). Monografiya v 2 chastyakh [Fauna and Ecology of Water Bectles of Belarus
(Coleoptera: Haliplidae, Noteridae, Dytiscidae, Gyrinidae, Helophoridae, Georissidae Hydrochidae, Spercheidae,
Hydrophilidae, Hydraenidae, Limnichidae, Dryopidae, Elmidae). Monograph in2 parts]..Minsk:<Technoprint. 2004.
Part 1. 272 pp.

The water and amphibiotic entomofauna (Ephemeroptera, “Odonata, Plecoptera, Hemiptera, Coleoptera,
Megaloptera, Trichoptera) of intact natural water ecosystems in the territory of the Berezinsky biosphere reserve, the
Pripyatsky national park and the Republican landscape reserve “Stronga” isidiscussed in the article.

In intact natural water bodies in the Berezinsky biosphere reserve 200 species of water and amphibiotic insects
have been recorded, in the landscape reserve “Stronga” — 113 'species, in the territory of the National park
“Pripyatsky” — 71 species. In the study of specially protectedinatural areas, 11 species-indicators of intact natural
watercourses (dragonflies Cordulegaster boltonii (Donovan, 1807) and Ophiogomphus cecilia, stonefly Taeniopteryx
nebulosa (Linnaeus, 1758), bugs Velia saulii Tamanini, 1947 /and Gerris sphagnetorum Gaunitz, 1947, beetles
Deronectes latus (Stephens, 1829), Nebrioporus assimilis (Paykull, 1798) and Hydraena gracilis Germar, 1824,
alderfly Sialis nigripes Pictet, 1865, caddisflies, Chaetopteryx villosa (Fabricius, 1798) and Odontocerum albicorne
(Scopoli, 1763)), the indicator of intact rivets, old river-beds, lakes and bogs — dragonfly Brachytron pretense
(Miiller, 1764) , the intact dystrophic lakes‘indicator — caddisfly Agrypnia obsolete Hagen, 1864, three indicators of
intact upland and transitional bogs (beetle, //ybiusy» wasastjernae (Sahlberg, 1824), dragonflies Aeshna subarctica
Walker, 1908 and Somatochlora arctica (Zetterstedt, 1840)) are recorded.

The main directions of transformation of communities of model groups of water and amphibiotic insects in
natural water ecosystems under anthropogenic impact are determined.

Under the anthropogenic impact the main directions of transformation of insect communities in water
ecosystems are depletionfof taxonomic composition (reducing the number of taxa of various ranks from order to
species); reducing the species wealth of insect communities; simplifying the ecological structure of ecosystems,
primarily due to theddisappearance of rheophilic and rhobiont species of stoneflies, mayflies, caddisflies and beetles;
reduction in number of stenobiont species, which include species of indicators of water purity, indicators of intactness
of natural water ecosystems.

Hoctymuna B pepakiuro 10.07.2019
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U3MEHEHUE KOPMOBOM HIEHHOCTHU 3EPHA TPUTUKAJIE B 3ABUCUMOCTH
OT COPTOBBIX PA3JINYUHI U YCJIOBHAM BHIPAIIIUBAHUA

[TpuBeneHbI pe3yabTaThl H3YUSHHUs BIMSHUS Pa3HBIX YPOBHEH MHTCHCHBHOCTH BRIPAIMBAHMS 3€pHA TPUTHKAJIE
Ha ypOXKallHOCTb, COJepKaHHue U cOOp CHIPOrO MPOTEHHA <€, YIETOM, COPTOBBIX paznnunil. Cpelr U3yUYeHHBIX HOBBIX
COPTOB 03MMOTO TPUTHKAJIC MAKCHMAIBHYIO YPOXKAHOCTh. IToKazai copt 3apeube B 2017 roay Ha MHTEHCUBHOM (hoHE —
113,9 u/ra. Jlunepamu no c6opy ceiporo nporeuHa (B cpeaneM 3a 2016—2018 rojpl) sSBISUIMCH COPTAa 03UMOTO
TpuTHKaie 3apeuse (6,21 11/ ra) — npu BeIpAlIMBaHUK 110 TPAAWIIMOHHON TexHoJornu 1 bepesuno (8,11 1/ ra) — no
MHTEHCHBHOM TEXHOJIOTHH.

KitroueBble cji0Ba: copTa 03MMOro TPUTHKAJIE; TEXHOIOTHsI BO3/CIIBIBAHUS; COCPIKAHIE U cOOP CBIPOTO MPOTEHHA.
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CHANGE OF FODDER VALUE OF GRAIN OF TRITICALE DEPENDING ON HIGH-
QUALITY DISTINCTIONS AND CONDITIONS OF CULTIVATION

The results of studying influence of different levels of intensity of cultivation of triticale grain on productivity,
contents and collecting crude protein taking into account high-quality distinctions are given. Among the studied new
grades of winter triticale the maximum productivity was shown by the grade Zarechye in 2017 against an intensive
background — 113.9 ¢/ hectare. Leaders in collecting crude protein (on average in 2016—2018) were the grades of
winter triticale Zarechye (6.21 c/hectare) — cultivated with the use of traditional technology and Berezino
(8.11 ¢ / hectare) — by means of intensive technology.

Key words: grades of winter triticale; technology of cultivation; maintenance and collecting crude protein.

Fig. 2. Table 4. Ref.: 9 title.
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Beenenne. Poct mpon3BoAcTBa MPOTYKIMH KHBOTHOBOJCTBA 3aBUCUT OT psiga (haKTOpOB,
B TOM YHCIIe 00€CTIeYeHHOCTH KUBOTHBIX YHEPTHEH, MPOTEUHOM, aMUHOKHCIOTAMHU, a TaKKe JIPy-
T'MMH TIUTaTEeIHHBIMU BEUIeCTBAaMU B KopMax. [Ipu pemennn Bompoca aedunmra 6enka B panuoHax
CEJIbCKOXO03SUCTBEHHBIX KUBOTHBIX MPUBJICKAET BHUMAHUE 3epHO(YpakHask KyJIbTypa TPUTHKAIE,
KOTOpasi OTJIMYAETCS PAIOM LIEHHBIX CBOMCTB. OHA XapaKTepU3yeTCss HEMPUXOTIMBOCTHIO K pa3-
HBIM MTOYBEHHO-KJIMMATHYECKUM yCIIOBUSM U OJJHOBPEMEHHO BBICOKOH YPOKaHOCTBIO B yCIOBHSX
Bbemapycu, He TpeOyeT Takoro 3aTpaTHOTO YPOBHSI arpOTEXHUKU M CPEJNICTB 3aIIUTHI, KaK MIICHUIIA,
YTO HEMaJIOBAXXHO B MEPHOJ HAPYIIEHHOTO SKOJIOTUYECKOr0 paBHOBecus B mpupoze. [loaromy,3a~
KOHOMEPHO, YTO B TIOCJIEHUE TOJIBI TT0 TIOCEBHBIM IUIOMIA/SIM B PECIYOJIMKEe OHA 3aHUMAET 2-¢ Me-
cto B mupe (500 Tbic. ra) nocne [ompmmm (1,3 miH ra).

KyneTypa TpuTHKane HCIONb3yeTcs NMPEHMYIIECTBEHHO Ha KOpM. I1o BBIXOHYy KOPMOBBIX
€IVHUI] U MPOTEHHA ¢ | TeKTapa TpUTHKAE CYIIECTBEHHO MPEBOCXOAUT POXKb, SUMEHb H\OBEC MPHU
Oonee HU3KOM cebecromMocTH [7]. OnpenensromuM B Ka4ecTBE KOPMOB SIBIISIETCS] KaK COEpIKaHNE
CBIPOTO TPOTEMHA B 1I€JOM, TaK W KOJUYECTBO HE3aMEHHMMBIX AMHHOKHCIOT, a TaKkkKe HX
COOTHOUICHHE. TpUTHKalle WMEET TPEUMYIIECTBO B COJEPKAHUU HEKOTOPBIX | HE3aMEHUMBIX
AMHHOKHCIIOT 110 CPaBHEHUIO C TMIICHUIICH U POXKbIO: METHOHMHA, KOTOPBIryHaCTBYET B IPOIECCax
obmeHa xupa, 66110 0,31 B 3epHEe 03umoro Tputukaie, 0,27 — B mmenuile u 0,15 % — Bo pxu [2].
Takasi 3aKOHOMEPHOCTh OTMEYajach TaKXKe IO KOJWYECTBY JIM3HMHA, TpUNTO(aHa, METHOHHHA,
BaJlMHA, ()eHWIAIaHWHA, TPEOHUHA, TMCTUAMHA U apruHuHa (2—4]. Pe3ynpTaThl XMMHUYECKOTrO
aHanmM3a TOKa3add, YTO 10 CyMME HE3aMEHHMMBIX aMHHOKUCIOT O3WMBbIE 3E€pPHOBBIE MOXKHO
pamXHUpoOBaTh MO YOBIBAHUIO B CIEAYIOIIEM TMOpsAKe:h0o3uMas mmieHuna (28,72) > 03uMbI
Tputukaie (26,92) > ozumas poxs (24,81 r/ kr) [6].

XUMHUECKUI COCTaB 3epHA MOJBEP)KEH 3HAYUTEIBHBIM H3MEHEHUSM B 3aBHCHMOCTH OT
TEeHETUYECKUX CBOICTB COpTa M YCIOBHM . (BBIpAUIMBAHUS — KIMMATHUYECKUX YCIOBUH
W arpoTeXHHUKHU Bo3neibiBaHus [9]. Tak, BHeceHHe MUHEpaTbLHOTO a30Ta B 103ax 90—120 kr kak
OJIHOKPATHO, TaK U JPOOHO MPH BHIPAIIMBAHUM SIYMEHS B 3aBUCHUMOCTH OT COpTa 00ecreynBaio
npubaBky yposkaitHoctu 7,1—12,8 1/ ra, uro Ha 27,5—37,0 % BbIIIEe KOHTpOMs [1]. MI3MeHeHne
XHUMHUYECKOTO COCTaBa 3€pHA B 3HAUUTENHHON CTCIICHH CBSI3aHO C OMOJIOTMYECKOM MIACTUIHOCTHIO
copta. ONBITHI TOKa3aJid, YTO YeM, MEHEE, IIPUCTIOCOOJIEH COPT K yCIIOBHSM BBIPAIIUBAHHS, TEM
00JIbIIe TPOSBISETCS U3MEHYMBOCTh OMOXMMHUECKUX TOKa3aTeNlel 3epHa MpH 3acyxe.

BaxxHyro poibp B INPOTCMHOBOM IUTATEIBHOCTH 3€pHA WIPAET YPOBEHb YPOXKAUHOCTH.
Mex 1ty 3TUMH TTOKa3aTenMU CyIECTBYET KiIaccudyeckas oOpaTHasi KOppesisuus, JOCTOBEPHOCTh
KOTOPOH B 3HAYUTEIHHOM,CTEICHHN 3aBUCUT OT Ps1a TCHETHUECKUX U a0MOTHYECKUX (PAKTOPOB.

B HacTosiiiee BpeMs TpUTHKaJE SIBISIETCS OJAHOM M3 OCHOBHBIX 3€pHOPYPAXHBIX KYJIBTYP
Pecniybnuku benapyck,, odecnieunBaromieii exeromnno okono 20 % BamoBoro cbopa 3epHa. s
YKpeIUleHusT KOpMOBOI 0a3bl M HapallMBaHHs MPOAYKLUUU >KMUBOTHOBOJCTBA B XO3sIMCTBax
benapycu HeeOx0auM ananu3 3((HeKTUBHOCTH BBIPALIMBAHUS 3€pHA TPUTHKAJIE C YUETOM yCIOBUI
BO3/ICJIBIBAHUS 1 COPTOBBIX PA3IMYUi, UTO U SBUJIOCH LIEIbIO JaHHOM pabOTHI.

Martepuanbl U MeToAbl HcciaenoBanus. OO0beKTOM HccaenoBaHuii ciayxuwin 30 copToB
U COpPTOOOpA3LOB 03UMOr0 rekcarionaHoro tputukane (X Triticosecale Wittmack & A. Camus,
2n =42) 0TeUeCTBCHHON M 3apyOCKHOW CEJICKITMU U3 MMUTOMHHUKA KOHKYPCHOTO COPTOUCIIBITAHUSA,
BBIPAIIICHHBIC HA OMBITHBIX MOJISIX HAYYHO-TIPAKTHUECKOro IeHTpa HanmoHaibHON akageMuu HayK
benapycu mo 3emumenenuio B 2016—2018 romax. OOGpabOTKy MOYBBI MPOBOAWIN COTJIACHO
oTpacieBoMy perjameHTy [7]. IlouBa ONBITHBIX YyYacTKOB JEPHOBO-MOA30JIMCTAsI CylecUaHas.
Arpoxumuyeckue mokazarenau naxotHoro ropusonta: pH KCl — 5,8—6,2, nmogsmwknbii P,Os —
220—260 wr/xr, obmennsii K,O — 200—300 wmr/kr, rtymyc — 2,1—2.3%.
[IpenmecTBEHHUKOM O3UMOTO TPUTHKAJE ABIsUICSA oBec. [lnomanp aensaku 10 M2, MMOBTOPHOCTH
TpexkpatHas. Hopma BbiceBa coctaBuia 4,5 MIH BCXOXUX ceMsH Ha rekrap. Pochopho-
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Kanuiiaele ynoOpenust B 1o3e PgoKiz) BHOCHIM OCEHBIO TOJ OCHOBHYIO 00paOOTKYy IOYBHI,
azoTHble (Kapbamua) B 03¢ Nig — BECHOM B HECKOJIBKO MPUEMOB: Ngy — TpH BO30OHOBIIECHUHN
Bereraiuu, N3) — B Havalie BbIxoja B TpyOKy (craaus 31 mo Lagokcy) u N3g — mpu MosBICHUU
¢mnarooro nucra (cragus 37). Ilpy HMHTEHCUBHOM YPOBHE BO3JAEIBIBAHUS MPUMEHSIIH
JOTIOTHUTENBHYIO 103y a30THBIX yanoOpenuii Nig B a3y Havana konomneHus (craguu 50, 51),
a Taxke mMukpodneMeHThl Cu 1 Mn (50 r/ra) — B BUJE HEKOPHEBBIX MOJKOPMOK B cTafuu 31,
perynsaTopsl pocta U pyHrunuasl — B ctagusax 31 u 37 no Llanokcy.

N3yunnu HOBBIE copTa 03UMOro TpuTHUKaie 3apeube, KoBuer, Ycrbe M bepe3uHo,
BKJIIOUEHHBbIE B l'ocynapcTBeHHBI peectp coproB 2019 ronma (nmpunokenue LIk mpukasy, oT
29.12.2018 Ne 106) ¢ Touku 3peHUsT XO3THCTBEHHON 1IEHHOCTH.

Pe3yabTaThl HCCIeI0BAaHUH H UX 00CYyKAeHHe. Pe3ynpTaThl MHOTOJICTHUX M CCHECT0BAHHI
(2002—2018 rompl), MPOBOJUMBIX Ha CEJNEKIIMOHHBIX 00pasllax O3UMOrO TPUTHKAJEe U3 pas3-
JUYHBIX TUTOMHUKOB, MOKa3aJ, YTO CPEIHUM YPOBEHBb COJCPKAHHUS CBIPOrO MPOTCHHA B 3€pHE,
BBIPALIICHHOM B [IOYBEHHO-KIMMATUYECKUX YCIOBUSX LEHTPAfbHONO ErHoHa ) pecnyOInKy,
coctaBun 11,4 % B abcomoTHO cyxoM BemecTBe [8]. ['paHUIIBLIA3MEHIMBOCTH CPEIHETO 3HAUCHUS
npu3HaKa oxBaTbiBanu auamnaszoH ot 9,1 (2017 rox) no 15,0 % (2006 non). CopToBble 3HaUEHUS
MoKa3aTesisi, OIpeIeUBIINE TPAHULIBI H3MEHYMBOCTH, cocTaBmin 6,7 ¥ 18,4 % ceiporo nmporernHa
B 3€pHE TPUTHKAJIE, YTO BBISIBUIO CYIIECTBEHHYIO pa3HMIlY:B 2,7 pa3a. 'eHoTUNHYECKash BapuaIus
npusHaka (V= 10,22 %) HeMHOro0 ycTymnana ero MoAu(UuKaunoHHOM n3MeHunBocTH — 12,93 %.

[Tepuon wnabmonenuit (2016—2018 roapl) xapakTepu30BaiCsS Pa3IUYHBIMU IOTOJAHBIMU
YCJIOBUSIMHU, OKA3aBIIMMHU 3HAYUTEIBHOE BIHMSHUE HANIPOAYKTUBHOCTb M XMMHUYECKHI COCTaB
3epHa TpuTukaie. Tak, 2016 u 2017 rogsl MOXHO OXapaKTepH30BaTh KaK 0oJiee OJIaronpUsTHbIC
0 TemIieparype Bo3ayxa 1o cpaBHeHuto ¢ 2018 romom (pucyHok 1), B KOTOpOM OTMEYaJIOCh
IPEBBIIICHUE CPEIHECYTOYHONW TeMIepaTyphl BO3AyXa M CYIIECTBEHHBIM JedUIUT OCaIKOB
(pucynoxk 2). IToroansie ycnoBust 2017 Toa MOKHO paccMaTpuBaTh Kak HanOojiee ONTUMAabHbIC
U3 TPEX JIET HAOMIOJCHUS: YPOKaMHOCTh 3e€pHA B 9TOM roay coctaBuia 93,9—108,8 B oTiuume ot
3acynuBoro 2018 roxa ¢ pesynstaToMm 62;7—68,9 8 11/ ra.

T,°C 25,0
20,0
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5,0

0,0

Anpernb | Man ‘ NioHb ‘ Wionb

— cpeaHecyToyHasi TemnepaTypa Bosgyxa, °C, 2016 Mecsu
mmm — cpeqHecyTOYHas TemnepaTtypa Bo3ayxa, °C, 2017
mmm — cpegHecyTOYHas Temnepartypa Bo3ayxa, °C, 2018
—— — cpeaHecyTouHas TemnepaTypa Bo3ayxa, °C, Hopma

PucyHok 1. — CpegHecyTo4Has TemnepaTtypa Bo3gyxa B nepuop akTUBHOM Beretauum
pacTeHui o3umoro Tputukane B 2016—2018 ropax (MuHckas obn., r. BopucoB)

Figure 1. — Average daily air temperature during active vegetation of plants
of winter triticale, 2016—2018 (the Minsk Region, Borisov)
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PucyHok 2. — Konu4yectBo ocaakoB B 20162018 rogax (MuHckas o6n., r. Bopucos)

Figure 2. — An amount of precipitation, 2016—2018 (the Minsk Region, Borisov)

Ha mpoxyKTHBHOCTh W Ka4e€CTBO 3€PHA O3MMOT0 TPUTHKAJIC OKA3bIBAIH BIUSHUEC HE TOJIHKO
KIIUMaTHYECKHE YCJIOBHUS, HO U  BHECEHWE [OIMOJHUTEIbHBIX /03 a30THBIX YAOOpEHUH,
MHUKPO3JIEMEHTOB, (DYHTHIIHIOB (M PETYISTOPOB pPOCTA, MPUMCHICMBIX TPH WHTCHCHBHON
TEXHOJIOTHH BO3/ICTbIBAHHUS.

Co6op ceiporo nporenna (CH), ypoxkaitHocTs 3epHa u coaepxanue CII B abconroTHO cyxoM
BEIIECTBE B CpedHeM 3a/ TpUgIoma Obutn 7,68; 83,5 m/ra m 11,0% cooTBeTCTBEHHO mHpHU
WHTCHCHUBHOW TEXHOJIOFMH BO3ACNbIBaHUS TpoTHB 6,27; 76,1 1/ta m 9,7% mnupu oOBIYHON
TEXHOJIOTMH BO3/ebIBaHKA (Tabaua 1).

[Tpy M3ydYeHHM HOBBIX COPTOB O3WMOTO TPUTHKAJIC IO TOKA3aTeNIIM ypOKalHOCTH, cOOpy
U COACPKAHHUKY CHIPOEO MTPOTEHHA B 3aBUCUMOCTH OT YCJIOBHM TOfla U TEXHOJOTHH BO3CIBIBAHUS
BBISIBIJIN CICAYIOHINE 3aKOHOMEPHOCTH.

[To [conepxkaHnio CHIPOTO MPOTEHHA B 3€pPHE HOBBIE COPTa O3UMOT0 TPUTHKAJIE XapaKTepHU30-
BaJINCH IPUMEPHO OJMHAKOBBIM YPOBHEM, C HEOOJIBIIIUM MTPEUMYIIIECTBOM cOpTOB KoBuer Ha 00bI4-
HoM (Tabnuia 2) u bepe3nHo — Ha MHTEHCUBHOM (DOHE BO3/ENbIBaHUs (Tabnuma 3).

[Toroansie ycnoBus nepuona Habmoaenui (2016—2018 roxapr) oka3zaan 3aMETHOE BIUSHUE
Ha COJiEpKaHue IPOTEHHA B 3€pHE, MUHUMAJIbHbBIE 3HAYEHHSI KOTOPOTO MPUXOAUIUCH Ha Hanbolee
ypoxaitabiit 2017 rox. Mckmrouenus cocrtaBuiu copta Komuer (oOwbrubIi (poH) u BepesmHo
(uaTeHcuBHbIN (oH). Knumatnyeckue ycioBusi 2018 roma (okapkas W cyxas moroja BO BpeMst
HAIMBAa W CO3pPEBaHUSl 3€pHA) ObUTM HauOosiee ONArOMPUATHBIMHU MJII HAKOIUICHUS CHIPOTO
MpoTEMHAa B 3€pHE o3uMoro Tputukaise. B 2016 romy 3HaueHHs TMOKa3zaTreynsi HOCUIIU
IPOMEXYTOUHBI XapakTep, NpHOIIKasch Ha OOBIYHOM (pOHE BO3JENBIBAHUS K YPOBHIO
cojaepkaHus ceiporo nporenHa B 2017 romy; Ha WHTEHCHBHOM (poHe — K 0ojiee BBICOKOMY
ypoBHto 2018 roaa.
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Tabnwuuya 1. — Xapakrepuctmka arieMeHTOB NPOAYKTUBHOCTU U KayecTBa 3epHa 0bpasLoB 03MMOro TpuTukane
B MUTOMHWMKE KOHKYpCHOro coptoucnbitTaHus (n = 30), 2016—2018 roabl

T able 1.— Characteristic of elements of efficiency and quality of grain of samples of winter triticale in nursery of
a competitive strain testing (n = 30), 2016—2018

TexHonorusa BO34€eNblBaHNA
[NokasaTenn 0obblYyHas UHTEHCUBHa4A

2016 2017 2018 2016 2047 2018
YpoxaunHocTb, U / ra 71,6 93,9 62,7 72,8 108,8 68,9
Cblpoii npoTenH (B aBCONOTHO CyxOM
BeLlecTse), % 9,6 8,5 11,2 12,2 9,0 11,8
C6op cbiporo npotenHa, L / ra 5,91 6,86 6,04 7,64 8,42 6,99
KonunuyectBo NpoayKTUBHbIX cTeOnen, wr. / M’ 610 603 467 685 631 523
BbicoTa pacTteHus, cm 107 111 97 112 110 94
Hatypa 3epHa, r/ n 670 716 706 655 733 712
Macca 1 000 cemsiH, T 43,1 49,3 47,2 42,3 51,0 50,1
Cobipag knenkouHa, % 18,2 6,2 14,7 25,6 57 19,1
Chbipow kpaxman (B abCOMTHO CyXoMm
BellecTee), % 68,8 771 72,5 65,3 76,0 71,2

[TpuMeHeHHEe AONOIHUTENBHBIX arpoTeXHUYECKHX HPUEMOB MTPU MHTEHCUBHON TEXHOJIOTMU
BO3/ICJIBIBAHUSl TPUBOJMIO K YBEIMYEHUIO' COACPKAHUS CHIPOrO IPOTEHHA B 3E€pHE BCEX
U3YUYEHHBIX COPTOB 03UMOTr0 TpUTHKane. IlonoxuTensbHblii 3¢ ekt Obl1 MakcuMalbHbIM B 2016 ro-
Jly ¢ HanOOJIBIITNM TIPHPOCTOM MOKA3aTeMILTIcopTOB 3apeube U bepesnHo. MeHee 3HaunTENEHOE
BIMsSHUE TexHojJoruu Habmopanocs, B 2018 Tony. B menom 3a Tpu roma HaOmromeHus 3a
MOKA3aTeJIeM «COJIEp’KaHUE CBhIpOTr0 MPOTEMHa» MAaKCHMalIbHOW OT3BIBUMBOCTHIO HA YCHJIEHUE
¢oHa BO3AENBIBAHUS XapaKTepu3oBaauch copra JuHamo u bepe3nHo; HauMeHee BOCHpU-
MMYMBBIMU OKa3aJnch copTa 3apeune u Kopuer.

Jlunepamu no c6opy ebIporo, nporerHa (B cpeaneM 3a 2016—2018 rozpl) sSBIsIMCH COpTa
Junamo u 3apeube Np¥ BHIPAMBAHUYU 1O TPAJAULMOHHON TexHonoruu, /lunamo u bepesnno —
[0 MHTEHCUBHON TeXHOMOIMU. MakcumanbHoe 3HaueHue mokazarenss — 9,01 m/ra — ObUIO
nocturHyto B 2017 rofy’ m mpuHa[iexaio KOHTpoidpbHOMY copty [lunamo. HesaBucumo ot
COpPTOBOM cHeNU(UKHA, MPUMEHEHHE HWHTEHCHUBHOM TEXHOJIOTUM BO3JIENBIBAHUSA 3a CYET
COBMECTHOIFO YBEAMYCHUS YpOKaMHOCTH M NPOTEMHA NPUBOAMIO K 3aMETHOMY pOCTy cOopa
CBIPOTO MPOTEMHABO BCe roja HabmoaeHus. B cpenHem 3a Tpu roga y Bcex M3YUYEHHBIX COPTOB
(32 HCKITIOUCHHEM cOopTa 3apeybe) OTMEUalIOCh YBEIWYCHHE JTOrO IMOKaszareis Oojiee 4YeM Ha
TpeTh. AMakcruMaabHOM OT3BIBUMBOCTHIO Ha JONOJIHMUTENBHBIE arponpueMbl XapaKTepHU30Bascs
copt bepesuno (+37,2 %), rmaBHbIM oOpa3om 3a cueT 2018 roma, Korga MPUPOCT MOKA3aTels
coctaBuil 66,2 %. DTOT ke copT OTIAMYANICS HauOOoJbIIelH HECTAOMIBHOCTBIO TIOKA3aTesl 10 rojlaM
HpH BO3EIBIBAHUH HA OOBIYHOM (POHE.

Crnenyer OTMETUTh, YTO IPUMEHEHHE UHTEHCUBHOM TEXHOJOTMH BO3/EIbIBAHUS IPUBOINIO
K yMEHbIIeHUI0 auddepeHnnanium MexIy COpTamH, T.€. CIIaKWBaHUIO COPTOBOW CHEeNU(UKH,
KaK [0 COJIEPKaHMIO CBIPOro MPOTENHA, TaK U 10 ero coopy.

Ha crenenp 10CTOBEpPHOCTH 3aBUCUMOCTH MeXxay ypoxkaiiHocThio U CII 3ameTHOe BiusHUE
0Ka3aJI0 YCWJIEHUE KOHTUHEHTAIbHOCTU M TEXHOJOTHs BO3JeNbIBaHMs. Tak, B )KapKOM M 3acylll-
muBoM 2018 romy J10CTOBEPHOCTH 3aBUCUMOCTH OTCYTCTBOBaIA (Tabnwuia 4).

JlocToBEpHBIE 3aBUCUMOCTH MEXIY YPOXKAMHOCTBIO M COJEpPXKAHHWEM CBhIpOro MpOTEHHA
HaOJII0JAINCh TOJIBKO HAa HHTEHCUBHOM (hone B 2016 u 2017 romax.
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Tabnwuuya 2. — XapakrepucTrka HOBbIX COPTOB O3MMOro TPUTMKane B KOHKYPCHOM COPTOMUCTIbITaHUN Ha 06bIMHOM (hoHe

T able 2. — Features of new grades of winter triticale in the competitive strain testing against the usual background

YpoxanHocTb, 1 / ra

Chblipor npoTeunH, %

C6op cbiporo npoteunHa, L/ ra

Copt (abc. cyx. B-BO)
2016 2017 2018 cpenHee 2016 2017 2018 cpenHee | 2016 2017 2018 cpenHee
AvHamo (kOHTpOnb) 71,6 88,2 58,9 72,9 9,3 8,7 12,1 10,0 5,73 6,60 6,13 6,15
3apeube 76,1 93,2 56,8 75,4 9,1 8,8 11,5 9,8 5,96 7,05 5,62 6,21
Kosuer 67,7 77,4 57,4 67,5 9,2 9,4 11,7 10,1 5,36 6,26 5,78 5,80
YcTbe 74,5 93,5 53,9 74,0 9,1 8,2 11,6 9,6 5,83 6,60 5,38 5,94
BepesnHo 74,2 96,8 45,5 72,2 9,8 8,7 10,8 9,8 6,25 7,24 4,23 5,91

Tabnwuuya 3. — XapakrepucTrka HOBbIX COPTOB O31MOro TPUTMKane B KOHKYPCHOM COPTOUCHIBITaHUN HA MHTEHCUBHOM OOHE

T able 3.— Features of new grades of winter triticale in the competitive strain testing against intensively background

Copt YpoxanHocTb, L / ra Ct(’g)gg ESS_T:Y'BF;)% C6op cbiporo npoteunHa, L/ ra
2016 2017 2018 cpeaHee 2016 2017 2018 cpenHee 2016 2017 2018 cpenHee
OnHamo (KOHTpOnb) 72,8 104,8 70,8 82,8 12,0 10,0 12,6 11,5 7,51 9,01 7,67 8,06
3apeybe 78,9 113,9 64,6 85,8 10,6 9,0 11,7 10,4 7,19 8,82 6,50 7,50
Kosuer 77,6 106,8 71,0 85,1 11,0 9,6 12,2 10,9 7,34 8,82 7,45 7,87
YcTbe 80,4 109,0 71,4 86,9 10,9 9,2 11,8 10,6 7,54 8,62 7,23 7,80
BepesnHo 74,9 109,8 71,7 85,5 13,5 9,1 11,4 11,3 8,70 8,59 7,03 8,11

EUWOHOd.1y
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Tabnwuuya 4. — KoppensaumnoHHbI aHan13 B3aMMOCBSA3EN MEXAY YPOXKaNHOCTbIO U COAep)KaHNEM CbIpOro NpoTerHa
B cemeHax o6pasuoB o3umoro Tputukane (n = 30)

T able 4. — Correlation analysis of relationships between yield and crude protein content in seeds of winter triticale
samples (n = 30)

Chblpoi NpoTeunH
YpoxaiHoCTb No rogam KoadhdpumumeHT koppensiumm (r) B 3aBUCUMOCTU OT TEXHOMOMMK BO3AENbIBAHUSA
0bbl4Has WHTEHCUBHasI
2016 -0,124 -0,468*
2017 -0,324 -0,531**
2018 -0,033 —-0,348

lMpumeyarue: **pocToBepHO Npun Py ;.

3akiouenue. B pesynbrare MpoBEIEHHBIX HUCCIEIOBaHUI BBISIBIICHO, YTO HAa KOJUYECTBO
o0Opa3oBaBUIErocsi MPOTEMHA B 3€pHE O3MMOr0 TPHUTHUKAJIE < OKa3bIBAET BIMSIHHME COpPTOBAs
cneurdurka Hapsay ¢ MOTOJHBIM (PaKTOPOM — KOJIMYEECTBOM OCAJKOB U TeMIIepaTypoil Bo3ryxa
B IIEpPUOJ HaJMBa U CO3pEBaHUs 3epHa. Tak, coaepkaHMe ChIpOr0 MPOTEHHA H3MEHSUIOCH OT
8,2 (copt Ycrbe, 2017 rox) o 12,1 % (copt Aunamo, 2018 ron).

CrnenyeTr OTMETUTD, YTO MPUMEHEHNE UHTEHCUBHOMN TEXHOJIOTUH BO3JIEIbIBAHUS PUBOAMIIO
K YMEHbIICHUIO AuddepeHnnanuu Mexay copTamu, T.€. CIIaKHBaHUIO COPTOBOM creuu(uky,
KaK [0 COJIEP>KaHUIO CHIPOro MPOTEUHA, TaK Mo €ro cOopy. MakcuMaabHONW OT3bIBUMBOCTHIO HA
JIOTNIOJTHUTENbHBIE arpoNpueMbl XapakTepu3oBaics copT bepesuHo.

Jlunepamu no cOopy ceiporo nporerHa (B.cpeaneM 3a 2016—2018 roasl) sABIsUIUCH copTa
o3umoro tputukane Jlunamo u 3apedbe (6,15 16,21 11/Ta COOTBETCTBEHHO) MPH BHIPALMBAHUI
10 TPAJAWIIMOHHOW TEXHOJOTHH #M copra. /lunamo u bepesmno (8,06 m 8,11 m/ra) — mo
UHTEHCUBHON TEXHOJIOTHH.
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AHAJIN3 ITPU3HAKOB CEJIEKIIMOHHOI'O MATEPHUAJIA
RIBES NIGRUM L., R. RUBRUM L., GROSSULARIA RECLINATA MILL.,
CO3JAHHOI'O HA OCHOBE METOJA ABTOIIOJIMIIJIONIUN

N3zyyen ¢oHI aBTOTETPAIIONI0B CMOPOJMHBI YEPHOH, CMOPOAMHBI KPaCHOM M KPBDKOBHHMKA. Y.CTAHOBJICHO,
YTO aBTOTETPAIUIONIBI XapaKTEPHU3YIOTCsl HOBOM COBOKYITHOCTBIO MOP(OJIOTMYECKUX, aHATOMHYECKUX M OHosiornde-
CKHMX IPH3HAKOB, MPHCYIIUX AaHHOMY YPOBHIO IUIOMIHOCTH, HAOJIIOAeTCS YSTKUH [apaLICIU3M B M3MECHYHBOCTH
OJJHUX W TeX K& NMPU3HAKOB y Pa3HbIX BUIOB ceMeiictBa Grossulariaceae Dumort. Y ABocHHE YHCIa, XpOMOCOM Yy JIU-
IUIOMJHBIX COPTOB Ribes nigrum L., R. rubrum L., Grossularia reclinata Mill. OTKpbIBa€T BO3MOKHOCTb MOBBIILICHHUS
UX YCTOIYMBOCTH K BO3OYIHUTEISIM 3a00JI€BaHUM, YCHICHNSI MOPO30CTONKOCTH 1 TIOBBIICHUS Cozlepkanus BuTamMuHa C
B IUIOJIAX.

KaioueBble ci10Ba: KpDKOBHUK; CMOPO/IMHA YepHast; CMOPO/IMHA KpacHast; CENEKIHsI; TIOJIUTLIONINSI.

Puc. 1. Ta6:. 3. bubnuorp.: 8 Ha3B.

I. E. Butschenkov, I. V. Ryshkel
International State Ecological Institute named after A. D. Sakharov, Belarusian State University,
23/1 Dolgobrodskaya str., 220070 Minsks.the Republic of Belarus, butchenkow(@mail.ru

THE ANALYSIS OF THE FEATURES OF BREEDING MATERIAL
RIBES NIGRUM L., R. RUBRUM L., GROSSULARIA RECLINATA MILL. CREATED
ON THE BASIS OF THE AUTO-POLYPOLODY METHOD

The fund of autotetraploids of black currant, red currant and gooseberry was studied. It is determined that au-
totetraploids are characterized by a.new set of morphological, anatomical and biological features, which are typical to
this level of ploidy; there is a clear parallelism in the variability of the same features in different species of the Gros-
sulariaceae Dumort family. Doubling the number of chromosomes in diploid varieties of Ribes nigrum L., R. rubrum
L., Grossularia reclinata Millgepens up the possibility of increasing their resistance to pathogens, frost and raising the
content of vitamin C in berries.

Key words: gooseberry; black currant; red currant; selection; polyploidy.

Fig. 1¢ Table3. Ref.: 8 titles.

Beenenne. C cepenrHbl IPOLUIOrO BEKAa MHAYLUPOBAHHAS ABTOIOJIUIUIOWINS BCE WHTEH-
CUBHEC BHEAPSETCS B NPAKTHKY W SBISETCS PE3yJbTATHBHOM Y Psia CENbCKOXO3AMCTBEHHBIX
KyJIbTyp. B mociieiHee BpeMsi OTUETIIMBO OCO3HAETCS, YTO CEJIEKIMs Ha YPOBHE IUILIOMAOB B IIpe-
Jies1aX OAHOTO BU/A 3aXOJIUT B TYNHUK. TPYAHO CO3/aTh 4TO-TM00 HOBOE, PE3KO OTIMYAIOILEECs OT
poautensckux Gopm. IlepeBoa ceaeKIMOHHOTO Mmpolecca Ha MOJUIIOUTHBINA YPOBEHb OTKPHIBAET
BO3MOKHOCTb ITOJTyYCHMsI HOBBIX U YCUJICHHE XKEJIaTeIbHbIX IPU3HAKOB [1].

C ucnonp30BaHUEM METOJA SKCIEPUMEHTAIIBHON aBTOMOJUIUIONANM YK€ IOJIy4EHbI TeTpa-
IUTOMIHBIE (DOPMBI PA3IUYHBIX JUKOPACTYIIUX BHJIOB U KyJIBTYpPHBIX COPTOB CMOPOJIUHBI YEPHOH,
CMOPOJIMHBI KPacHOM, KpbDKOBHUKA. M3 co3manHOr0o Matepuana oToOpaHbl (OpMBbI, YCTOWYHBBIE
K TpUOHBIM M BUPYCHBIM 3a00JI€BAHUSAM, [TOYKOBOMY KJICIy, C HMOBBIIIEHHON 3MMOCTOHKOCTBIO.
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B mpormecce cenekmoHHON H0pabOTKH BBIIEICHBI KOHKYPEHTOCIIOCOOHBIE (DOPMBI, COYCTAOIINE
YCTOWYMBOCTh K HEONArompusATHBIM (pakTopamM BHEUIHEH Cpeapl ¢ BBICOKOM MPOAYKTHBHOCTHIO
1 XOPOIIIUM Ka4eCTBOM IUIOAOB [2—4].

HecMmoTpsi Ha MOHIKEHHYIO TUIOAOBUTOCTD, aBTOTETPAILIOUBI JIETKO MOAMAIOTCS CEIeKIU-
OHHOMY YJIyYIICHUIO. YETBIPEXKPATHOE YBEIMYCHHE OJHUX M TEX K& XPOMOCOMHBIX HaOOpOB
PE3KO OTpaHHYMBAET BO3MOXKHOCTH MOP(OIOTUYECKOTO M (PU3UOIOTUYECKOTO MPOSIBICHUS S1EP-
HBIX M3BSHOB, YTO IMO3BOJISET MOJyYaTh BRICOKONMPOAYKTHBHBIE GOpMBI [5]. B cBsI3u ¢ 3THIM TIpO-
BOJAWIN aHaNu3 MOpP(}O-aHATOMUYECKMX U OUOIIOTMYECKUX OCOOEHHOCTEH aBTOTETPAILIOWNHBIX
(dbopMm, MOTYyUYEHHBIX U OTOOPAaHHBIX HAMU paHee [3] Ha OCHOBE IIUTOJIOTUYECKOTO aHanusa [6; 7].

Marepunansl 1 MeToabl UccjaegoBanmnii. Vccienosanus nposoaunu ¢ 1998 no 2009.rox Ha
arpobuonorunyeckoit ctanuuu bI'TIY umenn Makcuma Tanka, a ¢ 2009 no 2016 rom — Ha OTBIT-
HoM mosie [TonecI'Y. OObekTHl HccnenoBanusi: copta cMopoaunbl yepHoit [laynunka, Cesinenn Io-
ay6ku, [Tunor A. Mamkun, Hacneanuua, benopycckas cnankas, Kynanunka; copra eMOpoIuHbI
kpacHoit Kpacnas Aunpeiiuenxo, Henarnsaunas, [onnanyckas kpachas; Moukép an Terc, IIpei-
raxyHs, Haranu; copra kpepkoBHMKa Pycckuii, CnuBoBbiii, Konebok; bemopyeckuii caxapHsbli,
Yepuomop, KOOuneitnslii.

O1eHKy yCTOMYMBOCTH AMIJIOWAHBIX COPTOB M aBTOTETPAIIOMAHBIX (OpM K MyUHHCTOU
poce, CEeNTOPHO3y U aHTPAKHO3y MPOBOJMIM B YCIOBUAX«E€CTECTBEHHOTO 3apakeHus. Paszpurtue
0o01e3Hu orpenessum mo Gopmyne

(ab)100
R= — =
Ni.

riae R — pasBurtue 0one3nu, B %;
ab — cymma npou3BeieHusI Ynciia pacTéHui (@) Ha COOTBETCTBYIOLMI UM Oasut nopaxkeHus (b);
N — of1mee 9ncio yYTeHHBIX PacTEeHM,
K — BpIcImii O6at mKansl y4era.

[Tpu ompeneneHnr MOPO30CTOHKOCTH, OIIEHUBAIN OOMIYIO CTETIEHb MOIMEP3aHUsI PACTCHUI
0 IPOTrpaMMe U METOJIUKE COPEOM3YUEHHUS TUIOIOBBIX, ATOAHBIX U OPEXOIUIOAHBIX KYIbTYp [8].

C uenbro BBISICHEHUS XHMUYECKOT'O COCTaBa SITO/ Pa3IMYHBIX T€HOTHUIIOB, IPOBEICHO H3yYe-
HHUE coJiepkKaHus oOmeill CyMMBL, caxapoB, TUTPYEMOM KUCIOTHOCTH, BUuTamMuHa C B sirojax au-
TUTOMTHBIX COPTOB U TETPAIIOUAHBIX (OpM.

OOuryro cymmy caxapoB onpezensiii no merony beprpana. Tutpyemyio KHCIOTHOCTb
oTpenersuTi TUTpoBaHuEeM BeITshKeK 0,1 H. pacTBopoM runpookucu Hatpus. ComepikaHue ackop-
OMHOBOM KHCHOTHI B SiC0/1aX B (ha3e MOJHON CIEIOCTH ONPEAessuii M0 HHAO(PEHOIbHOMY METOIY
B Moaudukauu H. A. bproxaHoBoii.

PesyabtaTtsl ucciegoBanmnii u ux odcyxnenue. M3 coznanHoro Hamu (oHIa MOJIUILIIONUIOB
Ha OCHOBE IIMTOJIOTMYECKOIo aHajau3a OblI0 0TOOpaHo 73 aBTOTETpAIUIOMAHBIE (HOPMBI CMOpPO-
JUHBI YepHO, 54 — cMOpOIMHBI KpacHOi, 44 — KpBIKOBHUKA.

Mopdo-aHaToMHueCcKHil aHaJIN3 0TOOPaHHBIX aBTOTETPAIIONIHBIX (hOPM MOKa3a:

— asmomempaniouobl CMOPOOUHbL YePHOU UMEIOT KyCThbl T€TEPO3UCHOTO TUIIA, YTOJILICHHbIE
noberu 6osee TEMHOW OKPACKH, KPYIHbIE pa3Mepbl U U3MEHEHHYI0 (OpMY JIUCTHEB, LIBETKOB, Ma-
JI0€ KOJIMYECTBO CEMSH B IUIoJaX. ENMMHIYHOE IBETCHHE aBTOTETPAIUIONI0B HAOIIOJaIN Ha BTO-
poli roz BereTaluu, B AajdbHEHIEM BeTeHHE Obl10 0OUIbHBIM. CpaBHUTENBHOE N3YUYEHUE XapaK-
Tepa IBETEHUS U IUIOJOHOIICHUS IUTUIOMIHBIX U TETPAIIOUIHBIX (POPM MO3BOJIMIO YCTAHOBUTD,
4T0 y OOJIBLIIMHCTBA TETPAIUIOMAHBIX PAaCTEHUH CpPOKM YKa3aHHBIX STallOB HAcTylariOT Ha
7—10 gHel no3:xe, 4eM y AUIIOUIOB;
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— agmomempanioudbl CMOPOOUHbl KPACHOU — BBICOKOPOCIIBIE PACTEHUS C MOIIIHBIMH 1100e-
ramu. [Toyku o pa3mepam M OKpacke HE OTIMYAIOTCS OT AMIUIOMIHBIX, HO UMEIOT 00Jiee OTKIIO-
HEHHOE TOJIOKeHHe Ha mooOere. JIMcThs KpymnHbBIe, O0ee TeMHBbIC, HENPABUIBHON (DOPMEI, IIeH-
TpajbHas JONAcTh YETKO HE BbIpa)keHa. 3yOUuMKU Kpas JHMCTOBOHM IJIACTUHKU OoJjiee OKpYTJIbIE,
MeHee 3a0cTpeHHbIe. [lo nmuamerpy M JUIMHE NBETKH KpynHee AMIUIOMAHBIX. OKpacka IBETKOB,
(dopMa ¥ IBET IJIOJOB CXOJHBI C AUIUIONAaMHU. Macca Aroa HECKOJIBKO BBIIIE JUIUIOMIHBIX COp-
ToB. CeMsH MaJjo;

— asmomempanioudsvl Kpbl#CO8HUKA — PACTEHHUS C KOMIAKTHBIMH KyCTaMU [eTePO3HCHOTO
tuna. [loGern mmoxo BETBSATCS, HANPABICHBI KOCO BBEPX. XapaKTepHBI KPYIHBIC, CONMKCHHBIC
nasyuHble MOoYkd. JIMCThsl TeMHO-3€leHble, TOUYTH BJBOE KpyIHee, yeM y AMUIUIOMa0B. IToBepx-
HOCTh JINCTOBOM IJIACTUHKM My3bIpyaras. LIBeTKH KpymHee, 4eM y TUIUIOU/IOB, C KPYITHOH 3aBsi-
3p10. [1mosBI OKpyTIIBIE, IO pa3MepaM M Macce HECKOJIBKO MPEBBILAIOT JTUILIOWIHBIC, COAEpKaT
MaJio CeMsH.

W3ydeHnne aHAaTOMHUYECKOTO CTPOEHUs JUCTheB Ribes nigrum, R. ritbrum, Grossularia recli-
nata ToKas3allo, 4TO KIETKH BEPXHETro M HIDKHETO SIMUACPMHCATCTPAMIOUAHBIX (opM OoJbIle,
YeM KJIETKU AMIMIOUAOB. [ aBTOTETPAIUIONIOB XapaKTEPHQ yBEIMYEHNE ITHMHbI 3aMbIKAIOLINX
KJIETOK yCTBUII, KOJIMYECTBA M pa3MEPOB XJIOPOIIACTOB B HUX, YMEHBIICHNE YHCIIA YCTHHII U apo-
MaTUYECKUX JKEJIE30K Ha EAWHMIlY IUIOLIaTy SIHACPMHCA, YMEHBHICHHE CIIOEB CTOJI0YaTOro
Me30(HIuIa B CpaBHEHHUH C TUTUTONIaMu (Tadmwuma 1).

Tabnwuuya 1. — CpaBHuTenbHasi XxapakTepucTunka anuaepmManbHbiX CTPYKTYP nMcTa QUNIongHbIX COPTOB
1 TeTpannougHeix popm (0606LEeHHbIE AaHHbIE 3a roAbl UCCilegoBaHNiA Mo BceM copTam 1 chopmam)

T able 1.— Comparative characteristics of epidermal structures of a leaf of diploid varieties and tetraploid forms
(summarized data for the years of research for all varieties and forms)

Ribes nigrum R. rubrum Grossularia reclinata

MpusHak
2n=16 4n = 32 2n=16 4n =32 2n=16 4n = 32

Pa3mepbl kKneTok BepxHero
anuaepmuca (ysenuyeHune

7 x 20)** 72+07*| 64+05 | 58+0,3 [(11,2+08|10,8+0,8|12,4+£0,9
Paamepbl KNeToK HUXKHEro

anvagepmuca (7 % 20)** 46+06 | 52+£0,7 | 3,9+0,7 | 6,5+£0,9 | 13,8%1,1 8,1£1,2

Pasmepsbl 3amblKaloLLmnX

knetok yctem (10 x20)** 3805 | 41+0,7 | 3606 | 59+0,7 | 6,9+£0,7 | 7,5£0,9

Pa3mepbl xnoponnacTtos
B 3aMblKaloLLNX KneTKax
ycTbuu (15 90)** 256+13 27,7+ 1,4|238+13(276+1,4|292+14|31,2+1,5

KonunyeeTrBo ycTbuL
B nose 3peHunsi MMKpockona
(10 x 20), wr. 58,1+23(46,2+1,7(613+25[256+13[284+15|196+1,1

Yucno xnoponnacrtos
B 3aMblKaloOLMNX KNeTKax
ycTbuy (10 x 60), wr. 142+14|138+£1,0|119+£09|206+1,1|216+1,2|23,6%+1,3

KonunyecTtBo apomMaTmnyeckmx
Xenesok Ha 1 cm?
(10 x 20), wr. 30,8+1,5| 16,7+1,3 — — — —

lMpumeyarus: 1) * — X % xs; 2) ** — B feNeHNUsix oKynsip-MUKpoOMeTpa.
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HccnenoBanusi TOKa3ald, YTO TPU MEPEBOJC TUIUIOMIHBIX COPTOB HA TETPATUIOMIHBIN
ypoBeHb (EepTUIHLHOCTh CHIDKAETCS B CPETHEM Y CMOPOJIMHBI YepHOU B 2,3 pa3a. Y AUIITOUIHBIX
COpTOB (epTUIBHOCTh MbUIbLEI cocTaBisuia 78—79 %. IlpoueHTHOE coaepkaHUE KPYIHBIX,
HOpPMaJIbHO C(HOPMHUPOBAHHBIX M MPOPOCIIUX MBUIBIEBBIX 3€PEH Y aBTOTETPAIUIONIOB U3MEHSIIOCH
B nipenenax 32—37 % B 3aBUCUMOCTH OT COpTa.

Y cMopoauHbl KpacHOW MpU MEPEeBOJE MUIUIOMAHBIX COPTOB HA TETPAIJIOUIHBIA ypOBEHBb
(epTHIIBHOCTD TBUIBIBI CHIXKAETCSI B CPEJHEM B 2 pa3a. Y JUIUIOHIHBIX COPTOB (pepTHIHLHOCTB
OBUTBIBI cocTaBisia 75—85 %. IlpoluieHTHOE coaep:kaHUEe KPYMHBIX, HOPMAIbHO CHOPMEAPO-
BaHHBIX U IPOPOCIHIMX MBUIBLEBBIX 3€PEH Y aBTOTETPAILUIONI0B U3MEHIIOCH B npezenax 40—48 %
B 3aBHCHMOCTH OT COpPTA.

[Ipu mepeBosie MUILUIOMIHBIX COPTOB KPBDKOBHUKA HA TETPAIUIOMIHBIA YPOBEHb (PEepTHIIb-
HOCTb TBUIBIBI CHIKAETCS B cpeHeM B 1,4 paza. Y OUILUIONMAHBIX COPTOB (ePTUIBHOCTE, MBUIBIIBI
coctanisiia 38—42 %. IIpouieHTHOE coep)aHue KPYITHBIX, HOPMAJIBHO C(POPMUPOBAHHBIX U TIPO-
POCIINX MBUIBLEBBIX 3€PEH Y aBTOTETPAILION10B 06110 0K0J10 30 % B 3aBUCUMOCTH, OT COpTa.

Jlnist conocTaBiieHUs] XapakTepa M3MEHEHUH Y aBTOTETPAIJIONIOB pa3HbIX BHIOB CEMeicTBa
Grossulariaceae Dumort. B CpaBHEHUHU C AWIUIOWJAMHU TPOBEIM OLEHKY, MPU3HAKOB, Xapak-
TEPU3YIOIINX JIUHEHHBIC pa3Mephl OPTaHOB, a TAK)KE OTHOIICHUE STUX HPU3HAKOB 47 : 2n.

[To nuHeHBIM TapaMeTpaM JHCThEB, IMOYEK, I[BETKOB, MbUIbHUKOB, MBUIBLEBBIX 3epEH
aBTOTETPAIUIONIBI TPEBOCXOIAT AUTUIONABI. B cpenHem «aMHEHHBIE pa3Mephl OPTaHOB Yy aBTO-
TETPAIJIOUIHBIX (OPM MPEBOCXOMAAT AMUIJIOUIHBIE COPTasy CMOPOAMHBI uepHOM B 1,4 pasa,
Yy CMOpPOJUHBI KpacHOW — B 1,2 pa3a, y KppbKOBHHKA — B'l,3 pasza (Tabnuna 2).

B pesynbraTe TOrO, 4TO y aBTOTETPAIUIOWIOB HOKA3aTeIH JJTUHBI JTUCTHEB, MOUYEK, [IBETKOB
YBEIIMYMBAIOTCS B MEHBIIICH CTENECHHU, YeM TOKA3aTeIy WHPHUHBI, 3aMETHO BO3pPACTAET MOKA3aTelNb
WHJIeKca OpraHoB. Tak, MHIEKC JIMCTa Y TUILTOUZHBIX COPTOB CMOPOIMHBI YepHOU cocTtaBseT 0,93,
y aBrorerpamionioB — 1,46; y cmopoaussL kpacHoit — 0,95 u 1,48; y kpbpkoBHuka — 0,87
n 1,33 cOOTBETCTBEHHO.

Ta6nwuuya 2. — OTHocuTENbBHOE M3MEHEHWE MPU3HAKOB Y aBTOTETPANNOUA0B MO CPABHEHMIO C AUMMOUAHBIMU
coptamu (4n : 2n) (0606LLEeHHbIE AaHHbIE 3a FEAbI UCCIe0BaHUI Mo BCeM copTam 1 hopmam)

T able 2. — Relative change of features in autotetraploids compared with diploid varieties (4n : 2n) (summarized
data for the years of research for all varieties and forms)

Mpun3Hak Ribes nigrum R. rubrum Grossularia reclinata

Jlner

— OnNuHa 0,92 1,09 0,93

— LWMpUHa 1,68 1,33 1,18
MNouka

= AnvHa 1,18 1,01 1,15

— LWmMpuHa 1,72 1,18 1,52
Yepeluok

= anvHa 1,65 1,17 1,33

— TonwuHa 1,68 1,23 1,42
LiBeTok

— OJIMHa 1,43 1,25 1,49

— anameTp 1,45 1,31 1,61
MbINbHMK

— ONHa 1,32 1,29 1,27
MbiNbLUEBOE 3epHO

—pgnameTp 1,26 1,24 1,22
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N3yuenue nuamerpa MBUIBIEBBIX 3€PEH Y aBTOTETPAIUIOMIOB B CPABHEHUU C MCXOIHBIMHU
TUTUTOUHBIMU COPTaMU BBISIBIJIO CTAOMIIBHOCTH B BEIMUMHE TAIUIOUAHON (7 = 8) U TUIUIOUIHON
(n= 16) TBUTBLIBI U YETKOE pa3IU4he MEXAY HHUMH, UYTO CBUJIETEIHCTBYET O CTPOTOW TI'eHe-
TUYECKOM 00YyCIOBIEHHOCTH JAHHOTO MOKA3aTeNsl M BO3SMOXKHOCTHU €r0 UCIOJIb30BaHUS B KAUeCTBE
JTUArHOCTUYECKOTO MPU3HAKA TETPATUIOUTHOCTH.

Haubonee pacrnpocTpaHeHHBIMU BO30YIUTEISIMHA 3a00J€BAaHUI y Pa3UYHBIX COPTOB Ribes
nigrum, R. rubrum, Grossularia. reclinata ssnsorcs Spaeroteca mors-uvae (Schv.) Berk. Et' Curt.,
Pseudopeziza ribis Kleb. u Septoria ribes Desm. CorimacHO HEKOTOPBIM aBTOPaMy MOBBILIEHNE
MOJICBOM yCTOHYHMBOCTH K BO30YIUTENSIM 3a00JIEBaHUN MOXKET OBITh JOCTUTHYTO TIEPEBOJAOM
JUIUIOU]IOB HA TETPAILUIOUAHYIO OCHOBY [6; §].

N3yyeHue nopaxaeMoCTH 73 aBTOTETPAIIOWJOB CMOPOJMHBI 4epHOU, 54 aBroTeTparuio-
UJ0B CMOPOAMHBI KpacHOH, 44 aBTOTETPAIJIOUIOB KPBIKOBHMKA, MMO3BOIHIO BBIAEIUTH (HOPMBI
C BBICOKOM MOJIEBON YCTOMYMBOCTHIO K MYYHHCTOM pOCE, CENTOPHUO3Y U AHTPAKHO3Y.

Y aBTOTETpAIUIONZOB CMOPOJIUHBI YEPHOU MPHU OICHKE W aHAJIN3E MOPAKEHUS MYYHHUCTOU
pocoii epByto rpymmy (22,33 %) cocraBuiau GOpMBI, TOpaxkaroiriecs eme B GObIIeH CTEIeHH,
4yeM JUIUIoOuJHbIe copTa (5-4 Oamna), Bropyto rpynmy (66482 %)s== dopmbl, mopaxaeMocTb
KOTOPBIX MYYHHUCTOM POCOW, CENTOPHO30M M AHTPAKHO30M HAXOAWTCS HA YPOBHE IUIIJIOUIOB
(2-3 6anna), Tpetsto rpynmy (10,85 %) — ¢opmsbl, 6ojiee yCTOMUUBBIE, UeM TUILIOUIHBIE COPTA,
Y TIOYTH He nopaxkaroruecs (1 6amwn).

[TpuOAM3UTENBHO CXOAHBIE PE3yNbTaThl OBLTH AIOJyYEHbl MPU aHAIH3E MOPAKAEMOCTH
JTUTUTOUTHBIX M aBTOTETPAIIOUTHBIX ()OPM CMOPOMHHBI UEPHOW CENTOPUO30M M aHTPAKHO30M:
nepBas rpynna — 23,77 u 32,75 %, Bropas — 69,98 u 58,00 %, tpetbs — 6,55 u 9,25 %
COOTBETCTBEHHO.

W3 Bcex M3y4YEHHBIX aBTOTETPAILIOMAHBIX (DOPM CMOPOIMHBI YEPHOUM BbIAETICHA TPYIIA U3
8 pacrennii (10,96 %), obnamaromMX KOMITIEKCHOW YCTONYMBOCTBIO K TPEM H3YYEHHBIM BO30Y-
JTUTENsIM 3a00JIeBaHUH.

YV aBTOTETPAIUION0B CMOPOJUHBLKPACHOM TT0 MOPAKEHUIO0 MYYHHCTOM pOCOi IepBas rpyria
cocraBuna 13,75 %, Bropas — 75,63 %, Tperbss — 10,62 %; anTpakHozom: nepsas — 34,88 %,
BTOpas — 57,56 %, Tpetbs — 7,56 %; cenropro3om: nepeasi — 24,33 %, Bropas — 67,12 %, TpeTbst —
8,55 %. U3 54 aBroTeTpamiongoB\CMOPOAUHBI KpacHO BbieneHsl 6 pactenuii (11,11 %), obnana-
FOLLMX KOMIUIEKCHOW YCEFOMUMBOCTHIO K MyYHUCTOM POCE, aHTPAKHO3Y U CEIITOPHO3Y.

VY aBroTeTpamionAoB, KPbDKOBHUKA [0 MOPAXKEHUID MYYHHUCTOW POCOH, CENTOPHO30M
U aHTPAKHO30M KOMMYECTBEHHOE COOTHOIICHHE TPYII PACHPEISITHIOCH CICAYIOMUM 00pazom:
nepBas — 14,80; 10,25; 9,33 %, Bropas — 74,54; 81,30; 84,42 %, tpetbst — 10,66; 8,45; 6,25 %
COOTBETCTBEHHO. M3 44 M3ydeHHBIX aBTOTETPAIUIOUIHBIX (DOPM KPBDKOBHHKA BBIACIICHA TpyIa
u3 5 pacrenuii (11,36 %), o6nanaronmx KOMIJIEKCHOM YCTOWYMBOCTBIO K TPEM M3YYEHHBIM BO30Y-
IUTEIISIM,3200JIEBAaHAIA.

OaHuM M3 BaXKHBIX NMPHU3HAKOB NPH OLEHKE CEJEKIMOHHOIO MaTepualia SBJISIETCS MOpO30-
CTOMKOCTB: B 3T0i1 CBsI3M MpoBeeHa OlleHKA KOJIXUILTIOUIOB Ribes nigrum, R. rubrum, Grossularia
reclinata Ha yCTOMYMBOCTh K HU3KUM TeMIiepaTypam. Pe3ynbTaThl aHain3a, MOJYYEHHBIX JaHHBIX
CBUJICTEILCTBYIOT O OOJBIION BapraOEThbHOCTH TETPAILUIONIOB MO JAHHOMY NPHU3HAKY, TaK Kak
Hapsiay ¢ MOPO30CTOMKUMHU, HAOIIOAAIOTCS U CHJIBHO MOBpEXIaeMble (GOpPMBbI, YET0 HE YCTaHO-
BJICHO Y JUIUIOUIOB (PUCYHOK 1).

Tak, y DUTUIOMIHBIX COPTOB, PACTEHHS C OayuioM MopakeHus 4-5 BOoOIE OTCYTCTBYIOT,
y aBTOTETPAIUIONIOB JIaHHAs TPYyIIa COCTABISAET OT 3 10 6 %. Y JNUIJIOUTHBIX COPTOB TAKXKE BBIIIE
NOpPOIIEHT pacTeHuil u3 rpynn BbicokoycToWumBble (10—18 %) u ycroituuBbie (48—61 %).
VY aBToTeTparsIonIHbIX (HopM 3TH NokazaTenu cocTaBistoT 8—11 % u 22—27 % coOTBETCTBEHHO.

AHanM3 TaHHBIX 10 COJEPIKAHUIO CaXapoB MOKA3bIBAET, YTO y OOJBLUIMHCTBA aBTOTETPAIJIONTH-
BIX ()OPM UX MPOLIEHTHOE COJIEP KaHNE HECKOJIBKO MPEBBIIIACT TUILUIOUIHBIE COPTA UITH HAXOIUTCS
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PucyHok 1. — MOpPO30OCTOMKOCTbL AUMJIOUAHbLIX COPTOB M TeTpamsiongHbix dopm
R. Nigrum, R. Rubrum v Gr. Reclinata (cpeaHue aaHHbie No Bcem coptam u cdopmam 3a rogbl
nccneaoBaHun)

Figure 1. — Frost resistance of diploid wvarieties and tetraploid forms of R. nigrum
R. Rubrum and Gr. Reclinata (average data for all varieties and forms over the years of
research)

Ha TOM JK€ ypOBHE. AHAJIOTWYHBIC PE3YIbTaFbl MMOJyUYeHBl W 1O KHUCIOTHOCTH. McciemoBaHus
TakKe TIOKA3aIM, YTO KOJXUILIOWIBI ) XapaKTepU3yloTCsa OoJiee BBICOKUMHU TOKa3aTelsIMU
B CPAaBHCHHH C JUTUJIOMIHBIMU COpTaMy 10 cojaepxkanuto utamuna C (tabmmma 3).

Tab6nuua 3. — XUMAYECKUA COCTaB Aroa AMNMOUAHBLIX COPTOB U TeTpannouaHbix opM (cpeaHue AaHHble 3a
rogbl UccregoBaHuin)

T able 3.— The chemical composition of berries of diploid varieties and tetraploid forms (average data over the
years of research)

2n 4n 2n 4n 2n 4n

MaynuHka 7,6 7,8 2,2 2,2 209,2 215,5
CesHen Nony©Oku 11,2 10,8 2,5 2,6 142,4 170,3
Munor A. MamknH 8,6 8,5 1,8 1,8 198,7 184,0
KynanuHka 9,3 9,3 2,3 2,3 190,0 201,5
HacnegHuua 10,5 10,6 2,2 2,3 180,3 195,8
Benopycckas cnagkas 8,2 8,3 2,3 2,3 182,4 196,9
CpeaHue gaHHbIe NO copTam

CMOPOAUHbBI YepHouU 9,1 9,3 2,2 2,2 181,4 196,5
WMowkep BaH TeTc 6,2 6,3 2,7 2,7 30,3 36,3
KpacHas AHgpenveHko 6,8 6,8 1,7 1,8 38,5 40,2
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OkoHyaHue mabnuubi 3

Copr Caxapa, % woromoorets | owel100r
2n 4n 2n 4n 2n 4n

HenarnagHas 6,0 6,1 2,6 2,6 30,2 36,5
lonnangckasa kpacHas 6,8 6,9 2,5 2,6 37,2 401
MpbiraxkyHs 6,4 6,5 2,4 2,5 33,2 36,8
Hatanu 6,6 6,6 24 2,5 35,3 39,9
CpeaHve faHHbIE MO copTam

CMOpPOAUHBbI KpacHOU 6,5 6,5 24 24 34,1 38,3
YepHomop 10,3 10,3 2,1 2,2 283 30,7
Pycckun 9,9 10,0 1,8 1,8 30,2 31,5
CnuBoBbIN 10,2 10,2 1,6 1,6 29,5 30,7
KonoGok 8,7 8,7 2,7 2,8 24,0 26,0
HKOBunenHein 10,2 10,3 2,2 2,3 26,0 28,0
Benopyccknin caxapHbii 9,5 9,5 2,1 2,1 30,0 31,2
CpeaHue gaHHbIE MO copTaMm

KPpblKOBHUKa 9,8 9,8 21 21 28,0 29,7

3akaouenue. B pesyibpTare CpaBHHUTEIHHOIO aHAIM3a MPHU3HAKOB AaBTOTETPATUIOMIHBIX
dbopm Ribes nigrum, R. rubrum, Grossulariafreclinata ¢ TuTIIOUIHBIMU COPTAMH YCTAHOBJICHO:

1) aBTOTETpaIIONABI  XapaKTEPU3YIOTCS  HOBOH  COBOKYIMHOCTBIO  MOP(HOIOTHUECKUX
¥ aHATOMHYECKHX IPHU3HAKOB, MPUCYUINX HAHHOMY YPOBHIO TUIOMJHOCTH. HecMmoTpst Ha TO, 9TO
peaKIysi KaxJ0ro MpU3HAKa Ha YJIBOCHUC YHCHAA XPOMOCOM JETePMHHUPYETCS CcHenu(ukon
TEHOTHUIIA Ka)XJI0TO COpTa, HAOMIOAACTCS YETKUI Mapajien3M B U3MEHIMBOCTH OJHUX M TEX JKE
MPU3HAKOB Y Pa3HbIX BUAOB cemeiicTBa Grossulariaceae Dumort;

2) yABOGHHE YHCIa XPOMOCOM Yy IHIUIOMIHBIX COPTOB OTKPHIBAET BO3MOYKHOCTBH TIOBBIIICHUS
YCTOMYMBOCTH MOJTYYEHHBIX ABTQTETPAILIONIHBIX (DOPM K BO30YIUTEISIM 3a00ICBAHUIA;

3) y aBTOTETpaIUIONIOB TIO CPABHEHUIO C AUIUIOWIHBIMHA COPTAMH XapaKTEPHO TOBHIIIEHHOE
conepkanue ButamuHa C B mIIo/ax.
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The selection process at the polyploid level opens up the possibility of obtaining new and enhancing desired
characters; despite the reduced fertility the receivedrautotetraploids are easily to be improved in selection process. A
fourfold increase in the same chromosome sets sharply limits the possibility of morphological and physiological
manifestations of nuclear defects,.which makes it possible to obtain highly productive forms. In this connection,
morphological, anatomical and/biological features of autotetraploid forms were analyzed, which had been obtained
and selected earlier on the basis of cytological analysis.

Over the years of research, 737autotetraploid forms of black currant, 54 — red currant, and 44 — gooseberry
were selected from the created fund of polyploids, and they were analyzed from morpho-anatomical point of view.
The parts of them have .econoemically valuable characters and can be used in the selection process.
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E. B. Iloyx
PecnyOnukanckoe yHuTapHoe npennpustue «bpecrckas 00acTHas CeNnbCKOX03HCTBEHHAS
ombITHAs cTaHIus HaimoHansHoM akageMuu Hayk bemapycmy, yi. YpOaHoBuya, S,
225133 Ipyxanbl, Pecniyonmka bemapycs, +375 (1632) 9 16 64, elena.v.poukh@yandex.by

OIEHKA UHTPOAYLHHNPOBAHHBIX KJIOHOBBIX ITIOJABOEB ABJIOHU
B MATOYHUKE B I0KHOH 30HE IJIOJOBO/JACTBA PECIIYBJIUKH BEJIAPYChH

B crarbe mpuBOISTCS pe3ysbTaThl M3Y4€HHsS HHTPOLYLUHPOBAHHBIX KJIOHOBBIX IOABOEB SIOJOHM IOJILCKOM
cenekuuu P 14, P22, P 60 u apmsHckoit cenekunn Apm-18 B mMaTounuke otaena miogoBojacTBa PYII «bpecrckas
obJlacTHas CeJIbCKOXO3IWCTBEHHAsl ONbITHAs craHuus HanmonanbHO# akanemun Hayk benapycu».llo pesynbratam
W3y4YeHUS] B YCJIOBHSX IOro-3amajJHOM 30HBI IUIOJOBOJCTBa PecnyOnmkn benapych cpéam wM3ydaeMmblxX IOJBOEB
B MaTOYHHUKE OBLI BBIZIEJICH KJIOHOBBIH MOJBOH si0710HM P 60 [y nanbHeiimero n3yyeHnsi B MHTOMHUKE U B caly.
BriBenen B 1969 rony B MHcTuTyTe cagoBoacTBa U nBeToBojcTBa I. CkepHeBuna Pecnyommku [Tompma. OTHOCHTCS
K Tpynmne KapiaukoBbIX. Crabo mopakaercsi 6ose3HsIMH. XapaKTepH3yeTcsi Ho0eroo0pa30BaTeIbHON CIIOCOOHOCTBIO
9,3 WT. / KycT, BBIXOAOM CTaHAAPTHBIX OTBOAKOB — 6,3 mT./KycT. B mépecuére’@a reékrap BHIXOJ YKOPEHEHHBIX
OTBOJAKOB cocTaBisieT 112,5 Teic. mT. / Ta. YKOpeHeHne 0TBOAKOB — 4,2 Oalia.

KroueBble ciioBa: sS0JI0HS; KIIOHOBBIE ITIOIBOM; MAaTOYHHK; T0OEr000pa3oBaTesibHast CIOCOOHOCTh; YKOPEHEHHE;
BBICOTA; TOJIIMHA OTBOAKOB; bemapycs.

Ta6m. 3. bubmumorp.: 9 Ha3B.

A. V. Poukh
Brest regional agricultural experimental station‘of the National Academy of Science of Belarus,
5, Urbanovich str., 225133 Pruzani, the Republic of Belarus, +375 (1632) 9 16 64, elena.v.poukh@yandex.by

EVALUATION OF INTRODUCED APPLE CLONAL ROOTSTOCKS
IN MOTHER PLANTINGS IN THE SOUTHERN ZONE OF FRUIT GROWING
OF THE REPUBLIC OF BELARUS

The article presents results of the study of introduced clonal polish apple rootstocks P 14, P 22, P 60, and
armenian selection rootstock Arm-18 “in, mother planting of fruit growing department in RUP “Brest regional
agricultural experimental station of the National Academy of Sciences of Belarus”. According to the results of the
study under conditions of south-west zone of fruit growing of the Republic of Belarus among the studied rootstocks in
the mother planting clenal rootstock P 60 was selected for further study in the nursery and in the orchard. It was bred
at the Horticulture/and Floriculture Institute Skerniewice Republic of Poland in 1969. This rootstock belongs to
a dwarf group. It is poorly /affected by diseases. It is characterized by shoots developing ability about 9.3 shoots per
bush, among themstandard 6,3 shots per bush. In terms of hectare the yield of rooted cuttings is 112.5 thousand shoots
per hectareThe shoots rooting grade is 4.2 points.

Key words: apple tree; clonal rootstock; mother planting; shoots developing ability; rooting; height; thickness
of cuttings; Belarus.

Table 3. Ref.: 9 titles.

BBeneHne. COBpCMeHHafl TCXHOJIOTHUA BbIpalllMBAHUSA MHTCHCHUBHBIX Haca)KI[CHI/Iﬁ SI0JIOHU
Tipe1ycMaTprBaeT UCTOIb30BAaHUE CIA0OPOCTBIX TUIIOB MOJIBOEB, KOTOPhIE 00IaMal0T OOIBIIUMU
BO3MOXHOCTAMU YIIPABJIICHUS NPHUBUTBIMH COPTaMHU. Ot MoABOsA 3aBUCUT pasMEp IJIOAOBOro ac-
peBa, CKOPOILIOIHOCTh, YPOXKAMHOCTh, Ka4eCTBO IUIOAOB, MPOU3BOIUTENHLHOCTh TpPyJa B Caay
1 c€0ECTOMMOCTD €IMHUIIBI TIPOAYKITUH.

CopTHMEHT KJIOHOBBIX TMOJIBOEB B IMOCJEIHEE BpeMs 3HAYUTEIHHO yBEIUYWICA Onaromaps
CEJICKIIMOHHOM PaboTe OTEUECTBEHHBIX W 3apyOeKHBIX HcciemoBareneid. [logBou xapakrepusy-
10TCs1 00JIee BBICOKOM 3MMOCTOMKOCTBIO, 3aCYyXOYyCTOMYMBOCTHIO U TEXHOJIOTHYHOCTHIO (BBICOKUM
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BBIXO/IOM OTBOJIKOB, XOPOIIMM YKOPEHEHUEM, HEOKOJIOUEHHOCTBIO, YCTOMUMBOCTBHIO K BpeAMTE-
7M1 6ose3Hsam) [1].

Oco00 BaxHOE MPEUMYILECTBO KIIOHOBBIX IIOJIBOEB, 00ECTIEUNBAIOIIEE BHICOKYIO HHTEHCHUB-
HOCTb CaJI0OBOJICTBA, 3aKJIFOYAETCS B UX CIIOCOOHOCTH (hOPMUPOBATh KYCTOBUIHYIO KPOHY U JAaBaTh
XOpOILO YKOPEHSIOIHUECS OTBOJIKH.

TpaauumonHo copra s010Hb NPUBUBAIM Ha cesHIbl. OHAKO CEsHIbl Pa3HOKAYECTBEHHBI,
KKl 00J1aJaeT TOJBKO €My MPHUCYIIEH HACIEICTBEHHOCTHIO, OKAa3bIBaET CBOE 0CO00E BIIHMSHNE
Ha MpUBUTHINA copT. KIIOHOBBIE MTOABOM XapaKTEPU3YIOTCS N€HETHYECKON OJHOPOIAHOCTHIO WNHO-
ATOMY OJJMHAKOBO BIIUSIOT HA MPUBUTHIN COPT.

HauOonbiiee pacnpocTpaHeHue B MUpPE NOIYYHIN Bcero okoio 30 BHUIOB MOJBOEB s0JOHU
u ux kJIoHsl. [Ipexae Bcero, 3to noasou cepun M u MM. B Poccuu pacnpocTpaHeHbl NOABOH Ce-
pun B (cenexiuu B. Y. bBynarosckoro). B Ilombiie mmpoko UCMoNb3yr0Tes MOABOU cepru P.

[Ipu BbIOOpE MOABOEB B MEPBYIO OYEPEIb YUHUTHIBAETCS UX CHJIA POCTA, YKOPEHIEMOCTh
U BO3MOXHOCTb Pa3MHOKEHHsI B OTBOJKOBBIX MaTOYHMKAX, HO JJISi KJIOHOBBIX IQIBOEB S0JIOHHU,
ucnoaszyemsix B crpaHax CHI' u, B wactHOcTH, Benapycu, TuMuUTHpYOIUM (PakTopoM ocTaércs
UX MOPO30YCTOHYMBOCTb. YUUTBIBAIOTCS TAKXKE YCTOHUYMBOCTD K OQJIE3HAM;13aCYyX0yCTONUNBOCTD,
JIOMKOCTb JPEBECHUHBI U KOPHEH, COBMECTUMOCTH C IPUBOEM, IKOPHOCTES [2].

B I'ocynapcTBeHHBIN peecTp COPTOB [Ulsl IPOM3BOACTBA, pealu3aludl U UCIOIb30BaHUS Ha
tepputopun PecryOnuku benapych BHECEHBI KIIOHOBBIC WOABOM siO0HU A-2, M7, M-9, M-26,
MM-106, I1b-4, 1-48-2, 5-25-3, 54-118, 57-545, 62-396, 67-5 (32), 71-3-195, 106-13 paznuuHoi
CHUJIBI POCTA.

B pecny6nmke Tpu III0JJ0BBIX 30HBI: CEBEpHasl, LIGHTPaIbHas U I0’kHasA. B mpenenax neHTpalib-
HOM ¥ FO’KHOM BBIJIEJISIETCS TIO JIBE MO/I30HBI — 3amajHasi WBocTouHas [3]. UHTpomyKIms 1 u3ydeHue
KJIOHOBBIX TOJIBOEB SIOJIOHHM TO3BOJIUT PACIIMPHUTh UX aCCOPTHIMEHT HE TOJBKO B FOXKHOW 30HE IUIOZO0-
BOJICTBA, HO U I10 BCEHl pecyOuKe 1mocie Nepejaun €ro Ha rocy1apCTBEHHOE COPTOUCTIBITaHUE.

ITonBoit, nieHHsbIN U1 110001 TOpOoaBI 1€PEBLEB.B ONPEAEICHHBIX TOYBEHHO-KINMATHYECKUX
YCIIOBUSIX, MOKET ObITh COBCEM HENPUIOJHBIM JUIs BbIpallMBaHUs NpU Jpyrux yciaosusx. Ilpu
BBIPAILMBAaHNH B OJTHUX paiioHaX ONMpeAENsIONINM (DaKTOPOM BBICTYIAET 3UMOCTOMKOCTD, B APYTHX —
MEXaHHUYECKHI COCTAaB MOYBHI C YPOBHEM TPYHTOBBIX BOJI, B TPETHUX — YCTOHYMBOCTH K OOJIE3HSIM.
He meHee BaxHBIM TpeOOBaHHEM K HOABOSIM SIBJISIETCS] CIIOCOOHOCTH 00ECTIeUnBATh BHICOKYIO CTEIIEHb
(U3HOIIOTHUECKON COBMECTUMOCTH, M IPOYHOE CPACTaHUE MTPUBOSI U TTO/ABOSI APYT ¢ Apyrom. [logsou
OKa3bIBalOT BO3/IEIiCTBUE U Ha MIPON3BOICTBEHHO-OMOJIOINYECKUE KAYECTBA KyJIbTYPHBIX COPTOB.

Lenb uccnenoBaHmii, — BBIJICINUTH JTYUYIIMA UHTPOAYLMPOBAHHBIN 1MOBOM sI07I0HH, TPEBOC-
XOISIIUA pPallOHMPOBAHHBIE IO 3MMOCTOMKOCTH, YCTOWYMBOCTH K OOJE3HsIM, MoOeroodpas3oa-
TEIHHON CIIOCOOHOECTH, 00€CTIeYNBAIOITNI BBICOKUIN BBIXOJI CTAHAAPTHBIX OTBOJKOB.

Marepuaiibl 1 MeTOAMKA UCCIe0BaHuil. VccienoBaHus MPOBOAUIN B OTAENE ILUIOAOBO-
ctBa PYII «bpectckas obmacTHas ceabCKOX034UCTBEHHAs OMbITHAsA cTaHuus HanmonaneHoi aka-
nemun Hayk bemapycw» (manee — PVYII «bpectckas OCXOC HAH benapycn»). O6bekraMu uc-
CJIeI0BaHMM ABJISUIUCH KJIIOHOBBIC TIoiBoM si0oHU: Apm-18, P 14, P 22, P 60. M3y4aemsbie moaBou
B MaTOYHMKE ObUIM pa3MeIeHbI IO Cuiie pocTa. JlJis cynepkapaIukoBoro moasos P 22 B kauecTe
crangapta BbeIOpaH mozaBoil [Ib-4, mna octampHbIX — 62-396. MaTouHUK 3al0KEeH BECHOU
2011 roga ropu3oHTaIbHBIMUA OTBOAKAMHU. CxeMa nocaaku 1,4 x 0,4 M.

Onmucanue nmoasoes [2; 4]:

I1b-4. Cynepxapiukosslid. [Togsoii ceneximu PYIT «bpectckas OCXOC HAH benapycny. [omy-
yeH ot cBoboHoro onbuieHus [1b (ITapagms3ku bymaroBckoro). Marounslii KycT HEOOMBITION. X0POIIIo
Pa3MHOXKAETCSl BEPTUKAIBHBIMU U TOPU30HTATEHBIME OTBOAKAMH. Y CTOMYHB MPOTHUB MAPIIH SOTOHHU.

P 22. CynepkapaukoBsiii. BeiBegeH B MHCTUTYTE CagoBOACTBA M 1IBETOBOACTBAa B CKepHe-
Butie (Ilompma) ot ckpemmBanus moaBod M 9 U AHTOHOBKHM OOBIKHOBEHHOH. VIMeeT BBICOKYIO
YCTOWYUBOCTD K OOJIC3HSIM.
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62-396. Kapnukossiil. [lonsoit cenexuuu B. . Bynarosckoro. [lonydyen ot ckpeminBanus
Ne 13-14 ¢ Ilapann3koil KpaCHOIMCTHON. BBICOKO3MMOCTOMKHUI, XOPOLIO YKOPEHSETCSI B MAaTO4-
HUKe. YCcToiuuB K Oose3HssM. OTBOJKHU TOJICTbIE, BRIPOBHEHHBIE, OOBIYHO O€3 pa3BETBICHUM.

Apm-18. Kapnukossiii. [Toasoii cenexuuu JI. A. Aniosina. Beisenen B Apmsinckom HUN Bu-
HOTpaJapcTBa, BUHOAenus U 1uiofosojacTBa (EpeBan, Apmenusi). MartouHblii KycT HEOOJBLION.
OTBOJKM HEBBICOKHUE, CIIa00NU30THYThIE, XOPOILIO OKOPEHSAIOTCS, 00pa3ys XOpOIIO Pa3BUTYIO MOY-
KOBaTyl0 KOPHEBYIO CUCTEMY.

P 14. IlonykapnukoBslii. BeiBenen B MIHCTUTYTE caloBOACTBA M LIBETOBOJCTBA BUCKEpHE-
Bulle (Ilonpma). CesHeny oT cBOOOAHOTO ombUleHUs NoABOosSs M 9. Bocnpuumuug K mramO0BOI
THWIN, YCTOWYUB K MYYHHCTOM pPOCE€ M OYEHb YCTOWYMB K THWIN KOpHEH. MOpo30ycToi4uB.
He nrobut BnakHy!0 OYBY M YCTOWYMB K 3aCyXe.

P 60. Kapnukosbiii. BeiBenen B MHcTUTyTE CcafoBOACTBAa M LBETOBOACTBA B, CKEpHEBUIIE
(ITonmpmra). CesiHel OT CBOOOJIHOTO OMBUICHUS MIBeACKoro moaBos A 2 ¢ B'9. Marounsiii kyct
ciabopocinblif, npsmoctosunid. [lobern cuiabHblE, TpsAMBbIE, HEBETBSIMECS, \CPEAHEH TOJILUHBI.
[Ipeobnanaronias okpacka OJHOJIETHErO MPUPOCTAa Ha COJIHEYHOW CTOPOHE KPacHO-KOPHUYHEBas.
JIucroBas IUIACTMHKA CPEOHEH [UIMHBI, HIMPOKas. BpICOKO3WMOCTOMKHII M 3aCyXOyCTONYMBBIM.
CpenHeycTOWUYUBBIN K Mapiie U My4YHUCTOU poce [5; 6].

ITouBa OMBITHOrO y4acTKa IE€PHOBO-MOA30JIACTAs cynecyaHast, JJaxoTHbIM rOpU30HT Xapak-
TepU3yeTcs CleayommMu arpoxumudeckumu nokasarernsmu: pH(KCl) — 6,18; comepxanue mo-
IBWKHBIX hopM docdopa (P,0s) — 125, xanus (K,Q) — 110 mr/ kr nmouss! (nmo KupcaHoBy),
rymyc — 3,28 % (o Tropuny). IlpenmecTBeHHUK < peibka MaciuyHas Ha cujepar. B mousy
nepen 3aKJIaaKoi OblTH BHECEHBI MUHEpanbHbIe yaoopenus P120K180.

[Toronnbie ycnoBust B BeceHHUM nepuoi. 2011 roga xapakTtepu3oBaauch AOCTATOYHOW TeN-
71000€CIeYeHHOCThIO M JIe(UIIUTOM aTMOC(EPHOTO YBIAXXHEHUS B TpeTheil nekane. Tak, Makcu-
MaJibHasl TEMIIepaTypa BO3yXa BO BTOpOH JAekane cocrasisiia +17,5 °C, B Tperbeit — +23,3 °C.
Ha npotskennn BTOpoi MOJIOBUHBI afpetst KOJAYECTBO OCAIKOB COCTaBWIO 5,2 MM. Makcumalb-
Hasi TeMIepaTypa BO3JIyXa B INEpBOIl M BTOpoil Nekamax mas — 22,8...26,9 °C, a KoIM4ecTBO
0CaJIKOB BO BTOpoil Aekane coctaBmiio S0 % ot Hopmsl. [loaToMy 1 npu nocaake, U ocjae npuMe-
HSUIM OPOIIEHHUE.

[Toroansie ycnoBus 3umbl 201 1—2012 rosa 6buTH HECTAOMIIBHBIMU, XapaKTEPU30BAIUCH pe3-
KAMH KOJIeOaHMSAMHU TEMEEPATYphl. B mepBoil aekane ssHBapsi TemiiepaTypa u3MeHsuiach ot +7,7 °C
o —2,5 °C, Bo BTOpoH nekage — ot +5,9 °C no —6,7 °C, B tperbeit — ot +1,1 °C go —22,5 °C.
DeBpallb TaKKe OTIMYAIICSH CMEHOW OTTENENIed MOPO3aMM, a TEMIIEpaTypHbI MUHMMYM JIOCTHUTD
—27,5 °C Bo3ayxa (—30,0 °C na ypoBHe cHeroBoro mokpona). CHeXHbBIN TOKPOB B ssHBape—(heBpase
2012 rona coctaBisiLoT 8 10 14 cm. HecmoTps Ha cTonb pe3kue nepenaabl TEMIEpATyphl, TOAMEp-
3aHUSl KOPHEBOM CHUCTEMBI Y IOJBOEB HE OTMEYaIoCh. KOIMYECTBO BilarM B TEUYEHHUE BETETALUU
2012 resma OBLIO TOCTAaTOYHBIM. MaKCHMAIILHO IO J€KaJaM COCTAaBUIIO: BO BTOPOH JeKaJe ampels
199 % kHopme, mast — 122 %, BTopoii u Tpetbeit nexan uonsa — 102 % u 200 % cooTBETCTBEHHO,
BTOpOM Jeka bl urosist — 110 %, nepsoii u Bropoit nekan asrycta — 143 % u 250 % coOTBETCTBEHHO.

B saBape 2013 roga daktudeckas TeMrepaTypa Bo3ayxa 3a MECsIl paBHsJIACh CpeIHEN MHO-
rojetHeit u cocraBmia —5,2 °C. CpenHsis Temreparypa Bo3ayxa B (heBpasie ObUIa BBIIIE KIUMATH-
geckoi HopMbl U coctaBmwia —1,1 °C. Orrenenu otmevyanuch ¢ 1 mo 8§ u ¢ 12 mo 15 despans. Ko-
JMYECTBO Biaru B TeueHue Beretanuu 2013 roma B mepBoil aekazne ampens coctaBuwio 270 %
K HOpMe, TpeThel nekane mas — 161 %, nepBoii nekazae utons 137 %, BTopoi u TpeTbeil nekaaax
ntons 178 % n 101 % cooTBeTCTBEHHO.

VYyersl 1 HAOMIOACHUS B MAaTOYHHKE: 1M0OEroo0pa3oBaTesibHasi CIIOCOOHOCTh, BBICOTAa CTaH-
JAPTHBIX OTBOJIKOB, YKOPEHEHHE OTBOJKOB, TOJIIIMHA OTBOJKOB, MOpaxkeHue Oone3Hsamu. Mopgo-
JIOTUYECKHE YUETHI POBOIMIN 110 OOMIETPUHATEIM MeToaukaMm [7; 8]. Craructuyeckas oOpadboTka
JAHHBIX IPOBEJIEHa ¢ MOMOIIBIO porpaMMel Excel MeTooM 1ucepcoHHOrO aHaau3a.
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Pe3yabTaThl HccieqoBaHuii M UX 00cy:KIeHHe. YKOPEHEHUE OTBOJKOB Ha NEPBBIA T0OJ
(2011) skcruryaTanu MaToYyHUKa ObUTIO B mpenenax otr 3,7 mo 4,1 6amna. bornee MHTEHCHBHBIM
YKOPEHEHUEM XapaKTepHU30BaJIUCh MOABOM Ha TpeTuil rox (2013) skcruryaraliuu MaTo4HUKa —
4,0—4,3 6anna. JloctoBepHo Bbimie 62-396 (cTaHmapT) Mo ykopeHeHHio Obumn mojsou P 14
u P60, co cpennum Oamiom ykopenenuss 4,2 (tabmuua 1). Ilpu BepTukanbHOM criocobe
Pa3MHOXKEHHUS B YCIOBUSAX LIEHTPATBHOM 30HBI MI010BoACTBAa PecnyOnuku benapyce, mo qaHHBIM
H. E. XKabposckoro, noasoii P 60 ykopensics na 3,2 6amna [9]. Bece mogBon mmenu xoporiee
pa3BuTHE Haa3eMHOM yacTh. CpellHHue 3HAaY€HHsI BBICOTHI MOJBOEB cocTaBuiu ot 60,2 1o 68,7 cm.

[Ipu omeHke kauecTBa OTBOJKOB OJHHUM M3 BaXHBIX IOKa3aTeJeil SBIACTCS AUAMETP
YCIOBHOM KOPHEBOM IIEWKH, XapaKTEPU3YIOLIUMKA COPTHOCTh MOJABOs. [lnameTp \yCroBHON
KOPHEBOW IICHKH OTBOJAKOB OBLI NMPAKTHYECKH OIMHAKOBBIK y BCEX IOJBOEB B _IIEPBBIA I0OJ
SKCIUTyaTaluu MaToyHuka — oT 7,3 mo 7,6 mm. BapbupoBanue Obuto OoJblie, Ha TPETUH TOJ
JKCIUTyaTalluu U cocTaBuio oT 6,9 mo 7,9 mm. JlocroBepHo Bbiie 62-396 (cTaHIapT) NOKa3aTelb
auamMeTrpa otMeualicsa y noaBoeB P 14 u P 60. B ananornyHsix ucciaeaoBaHusiX, mpeBoAuMbIX PYII
«VHCTUTYT MJI010BOACTBAY, oABoU P 14 u P 60 umenu quametp ot 650 1o 7,5 mm [9].

[ToberoobpazoBarenbHasi CIOCOOHOCTh B MaTOYHHUKE MEPBOLO TOAAWMKH3HU Yy HM3y4aeMbIX
nosnBoeB cocraswia ot 11,2 no 13,3 mryk Ha Merp (Tabmuua 2). HpoayKTUBHOCTH MaTOUYHBIX
KyCTOB Ha TpeTu# roJl pocra ysenuuunachk ¢ 1,4 no 2,0 pa3 u coctaBWjia‘Ha MOTOHHBII METpP OT
18,0 mo 23,5 mryk. Ha 3-if roxm skcrutyatanuu MaTOYHHKA (HanOoJiee MPOITyKTUBHBIMH OBLITH
MOJIBOM, JOCTOBEPHO MPEBHIIIAIONINE CTaHAAPTH: P 22 ¢ KOIAYSCTBOM OTBOJKOB 8,7 MIT. / KyCT
(cramapt I1b-4 — 7,2 mwr./xyct) m moxasoit P 60 cfkogudecTBOM OTBOIKOB 9,3 mT./ KyCT
(cranmapt 62-396 — 8,2 mT. / KycT).

Brixon craHmapTHBIX OTBOAKOB y BCEX IMOABOCB € 0JHOT0 MAaTOYHOTO KyCTa IMEpPBOrO rojaa
JKCIUTyaTtanuu coctaBwin ot 3,3 o 4,8 mryk. Ha Tpetuit rona skcrmulyataniiu MaTOYHUKA
noctoBepHo Bbie ctaHaaptoB [1b-4 u 62-396 \BhIXxOa CTaHIAPTHBIX OTBOAKOB C KycCTa ObLI
y mogBoeB P22 — 5.8 mr./kxyct u P60 — 6,3 mwr./kycT. B mepecuére Ha rekrap BBIXOJ
CTaHJAPTHBIX OTBOJAKOB mosydeH ot 75,010 112,5 Teic. mT./ra. Beigenunucy moasou P 22
B konmmuecTBe 103,6 Thic. mT. / ra u P60— 112,5 THIC. IIT. / Ta.

VY Bcex MOABOEB HAa MPOTSHKEHWU TPEX JIET U3YUEHUS B MEPUO]] BETE€TAllUU NP TMPUHSATOMN
CHCTEMeE 3alllUThl OTMeYaaach BbICOKAsYCTOMYHUBOCTH K O01e3HsIM (Tabnuia 3).

VYcToiiunBOCTh K MyYHHCTOM poce coctaBmwia 5 6amoB. K okoHwyaHuio Bereranuu (mepsas
JeKaja ceHTs0ps) oTMeuaioch eiadoe nmopaxeHue napiio eIMHUYHBIX JIUCThEB B HUKHEHN YacTu
nobera. B cpeqHem 3asmeproa M3ydeHHs] YCTOMUMBOCTH MOJABOEB K mapiie cocraBuia 4,4—4,6
Oamna. Bce w3ydaemble TOJBOM TIPOSBIIIM BBICOKYIO 3MMOCTOMKOCTh. KopHeBas cucrema
B MAaTOYHUKE 3a HEPUOM, U3YyUCHHS HE MOMep3aa.

T a 6 nwnuya 1.— BbruomeTtpuyeckne nokasatenu KNOHOBbIX MOABOEB A0MOHM B MaTOYHMKE

Tabl'e 1.— Apple clonal rootstocks biometrical indicators in mother planting

Mogsoit YkopeHeHue, bann BbicoTa 0TBOAKOB, CM OnameTtp, MM
2011 2013 | cpegHee| 2011 2013 | cpegHee| 2011 2013 | cpegHee
MB-4 (ctaHgapT) 3,9 4,2 4,1 63,7 60,3 62,0 7,5 7,5 7,5
P 22 3,8 4,0 3,9 59,2 61,1 60,2 7,5 7,2 7.4
62-396 (cTangapT) 3,7 4,0 3.9 62,7 60,5 61,6 7,5 6,9 7,2
Apwm-18 3,8 4,0 3,9 69,1 60,3 64,7 7,3 7,1 7,2
P14 4.1 4,3 4,2 70,1 67,3 68,7 7.4 7,9 7,7
P 60 4.1 4,2 4,2 69,7 65,5 67,5 7,6 7,6 7,6
HCPys 0,32 0,15 — 3,61 3,42 — 0,31 0,57 —
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Ta6nuuya 2. — MNpoayKTMBHOCTb KNOHOBbIX MOABOEB AGMOHN B MaTOYHMKE

Table 2.— Apple clonal rootstocks productivity in mother planting

Moberoobpasosatenshas Bbixoa cTaHAapTHBIX OTBOAKOB
cnocobHocTb
Moasoi wr. /M. n. WwT. / KyCT WwT. / KyCT TbiC. WT. [ Fa

2011 2013 2011 2013 2011 2013 2011 2013
Mb-4 (ctaHgapT) 12,5 18,0 50 7,2 3,6 4,2 64,3 75,0
P 22 11,3 21,8 4,5 8,7 3,7 5,8 66,1 103,6
62-396 (cTtaHgapT) 11,2 20,5 4,5 8,2 3,5 4,8 62,5 85,7
Apm-18 11,8 18,0 4,7 7,2 3,3 4,6 58,9 821
P14 13,3 20,3 53 8,1 4,8 54 85,8 96,4
P 60 11,8 23,5 4,7 9,3 4,3 6,3 76,8 112,5
CpegnHee 12,0 20,4 4.8 8,1 39 52 69,1 92,6
HCPos — — 0,74 1,03 0,82 0,76 — —

Tabnwuuya 3. — YCTONYMBOCTb KNOHOBbLIX NOABOEB A6110HM K Bone3Ham

Table 3.— Apple clonal rootstocks diseases resistance

YcTon4mMBocCTb, 6ann
MNopBon
MyuHucTas poca Mapwa
Mb6-4 (ctangapT) 50 4,5
P 22 5,0 4.4
62-396 (cTtangapr) 5,0 4,5
Apm-18 50 4.4
P14 5,0 4,5
P 60 50 4,6

3ak/oueHne. B ycioBusix 1oro-3amnaaHoi 30Hb1 Pecriyonuku benapych 1o pesynbraTam u3yue-
HUSI B MAaTOYHUKE epeid n3ydaeMbIx noaBoeB Apm-18, P 14, P 22, P 60 ObL1 BIZIETIEH HHTPOIYLIUPO-
BaHHBIA KIOHOBBI MoniBON si0noHM P 60 s nanmbHeiimero u3ydeHHss B NMUTOMHUKE W B Caly.
OtHocuzcs K rpynne kapiaukoBbix. Cmabo mopaxkaercs Oonesnsmu. [loberooOpa3zoBarenbHas
CIOCOOHOCTh B MaTO4YHHUKE — 9,3 mT. / KyCT, BBIXOJ CTaHIAAPTHBIX OTBOJAKOB — 6,3 mIT. / KyCT.
B nepecuére Ha rexkTap BBIXOJ YKOPEHEHHBIX OTBOJIKOB cocTamiser 112,5 teic. 1mrT. /ra.
YkopeHeHue oTBoKoOB — 4,2 Oaia.

Coucox HUTHPYEMBIX UCTOYHUKOB
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Apple clonal rootstock introduction and the study allow to amplify its assortment not only in the south fruit
growing zone, but also in the whole republic. The aim of the work was to select the best introduced clonal rootstock,
which would exceed zoned ones by winter hardiness, diseases resistance, shoots developing ability and which
provides high yield of standard cuttings.

The object of study was apple clonal rootstock Arm-18, P 14, P 22, P 60. By its rooting ability it exceeds the
standard rootstock 62-396 (4.0 points), rootstocks P 14 (4.3 points) and P 60 (4.2 points). In terms per bush the most
productive in mother planting were rootstocks P 22 and P 60 with the number of cuttings 8.7 and 9.3 per bush or 103.6
and 112.6 thousand pieces/per ha respectively.

In the result of the study the introduced apple clonal rootstock P 60 was selected for further study in the nursery
and in the orchard.
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COJAEPKAHUE BEJIKA U MUHEPAJIOB B 3EPHE HEKOTOPBIX BUJIOB
PEJAKUX TETPAIIVIOWJIHBIX ITIIIEHUIL

N3yyeHo KadecTBO 3epHa MaJIOMCIIONB3YEMbIX BUJIOB MINEHHIBI Triticum persicum Vav.war. rubiginozum,
Triticum timopheevii (ZHUK.) Zhuk u Triticum durum Desf. var. falcatomelanopus Jakubz. & Filat,Ycranosneno,
uto 1. persicum var. rubiginozum u T. timopheevii OTHOCSITCA K IIIEHUIIAM C BBICOKHM coaepxannem Oenka (17,6 % u
17,4 % COOTBETCTBCHHO), W IIPU3HAK BBICOKOTO COJACpXKaHHs Oelika y HHX SBJISCTCS “JOBOJHHO CTaOMIIBHBIM.
CrenoBarenbHO, 3TH BUABI MOTYT OBITh MCIOJIb30BaHbI B CEJIEKLUH IOJIObI KaK UCTOYHMKH BBICOKOTO COJIEPKaHUsI
oenka. T. persicum var. rubiginozum, T.timopheevii v T. durum var. falcatomelanopus» oTTA4aOTCS BBICOKUM
COJIepKaHMEM KeJle3a U LINHKA.

KnaioueBbie ciioBa: xauecTBO 3epHa, cojlep)kaHHe Oeilka, MHUKpO3NeMeHTsLnI. persicum var. rubiginozum,
T. timopheevii, T. durum var. falcatomelanopus.

Tabn. 2. bubmuorp.: 20 Ha3B.

L. I. Relina, L. A. Vecherska, O. V. Golik
V. Ya. Yuryev Plant Production Institute of the National Academy,of Agrarian Sciences, Kharkov, 61060, 142,
Moskovskiy ave., Ukraine, lyudmilay, vecherska@ukr.net

PROTEIN AND MINERAL CONTENTS IN THE GRAIN
OF SOME UNDERUTILIZED TETRAPLOID WHEATS

The grain quality of underutilized‘wheat species 7riticum persicum Vav. var. rubiginozum, Triticum timopheevii
(ZHUK.) Zhuk wu Triticum durum Deésf. var. falcatomelanopus Jakubz. & Filat., has been studied. T. persicum var.
rubiginozum and T. timopheevii are' high-protein wheats (17.6 % u 17.4 % respectively), and the high protein content
is rather stable in these speciesy therefore, they can be used in emmer breeding as sources of high protein content.
T. persicum var. rubiginozum.and L. timopheevii are high-protein wheats, and high protein content is rather stable in
these species, therefore, they can be used in emmer breeding as sources of high protein content. T. persicum var.
rubiginozum, T. timopheevii and T. durum var. falcatomelanopus are noticeable for high iron and zinc contents.

Key words:(grain quality; protein content, micronutrients; 7. persicum var. rubiginozum; T. timopheevii;
T. durum var. falcatomelanopus.

Table 2¢Ref.: 20.titles.

BBenenue. benok — 3T0 MakpOHYTPHEHT, HEOOXOIUMBIN OpraHU3My B OOJIBIIUX KOJIWYeE-
ctBax. Hopma motpebnienus coctasisier 0,8 rpamMmma Oeika Ha KWorpaMM macchl Tena. [lmenuna
ABIISIETCS UCTOYHMKOM MHOTHX HEOOXOTUMBIX MUTATEIbHBIX BEIIECTB, B TOM uucie Oenka. B mupe
€€ CYMTAIOT OCHOBHBIM HCTOYHUKOM PACTUTEIHLHOTO OENKa B MUIIIE YeIoBeKa. MHUHEpaIbHBIE dJie-
MEHTBI BaXKHBI JUISI 310POBbs KUBOTHBIX U YEJIOBEKA, TaK KaK UTPAIOT KIIOYEBYIO pOJIb B OMOXH-
MHUYECKUX U (PU3MOJOTHYECKHX Tpolieccax. B Hacrosmiee Bpemss BecemupHas opranusamnus 3apa-
BOOXPAHEHHUS CUUTAET Je(ULIUT MUHEPAJIOB OJTHOM M3 CaMBIX CEPbE3HBIX INTOOATBHBIX MPOOJIEM.
JocTaTtouyHOE KOJMYECTBO MUHEPAJIOB B PAIIMOHE B MEPBYIO OYEPE/lb 3aBUCUT OT UX YPOBHS B OC-
HOBHBIX TTPOJIOBOJILCTBEHHBIX KyJbTypax [1]. [Tmennma (7riticum spp.) siBAsETCS OCHOBHOM TIPO-
JIOBOJILCTBEHHOW KyJIBTYPOH BO MHOTMX CTpaHax, B YaCTHOCTU Ha €€ cueT nmpuxoautcs 179,26 r
MUY Ha AYITy HaceJeHus B JIeHb, WK 15,87 T Oenka Ha ayInry HaceleHUs B JICHb, WIH 527 KKal
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Ha JyIlly HaceseHus B JeHb (1o coctossHuio Ha 2013 ron) [2]. [loBblieHue copepkaHusi MUHEpa-
JIOB B 3€pHE MIICHUIIBI 32 CUET arpOHOMUYECKUX MEPONPUITUN (yIOOpEHUs) WK 32 CUET HCIIONb-
30BaHMs TC€HETHYECKOTO IMOTCHIUANa (CENEeKIHs) — 3TO MHOrooOemaromuid 1 3¢h(eKTUBHBIN
MOJIXOJ] K PeLIeHHIO TPo0ieMbl HecOaTaHCHPOBAHHOTO MUTAHUS U CBSI3aHHBIX C 3TUM MpoOJIeM co
3I0pOBbEM. DTOT MOJXOJ TpeOyeT KOMIUIEKCHBIX HCCIIEIOBAaHUI N€HETHUECKUX PECYpCOB IIIlIe-
HUIBL. PacimmpeHne reHeTHYecKoro pa3HooOpa3us MIIEHUIBI — HENmpexosiias 3ajada s ce-
nexunoHepoB. O/1Ha U3 OCHOBHBIX 1I€JIEl COBPEMEHHOM CEJIEKIIMU COCTOUT B BBISBJICHUU NEPCIIEK-
TUBHBIX HCTOYHUKOB LIEHHBIX TPU3HAKOB, B TOM YHUCJI€ BHICOKOTO COAEpkKaHMs MUHepanoB. Cymie-
CTBYET psJl MaJOUCIOJb3YEMbIX BHJIOB IMIIEHUIIbI, KOTOPbIE MOTYT CTaTh TaKUMU HCTOUHUKAMHU.
OnHako OHU TUIOXO M3YYEHBI C TOYKH 3PEHHUs KauecTBa 3€pHA, B YaCTHOCTH, COJAEPKAHUS OeiKa
u MuHepaioB. [loaromy Hamiel 1enbio ObUIO ONpPENEICHUE COJEp)KaHusl Oelka, 'Kee3ay, [TMHKA
Y MEJIH B 36pHE HEKOTOPHIX TETPATIONIHBIX MIICHHUII.

Triticum persicum Vav. (syn. T. carthlicum Nevski) — 3To paHHecnenbli aHaior Iriticum
durum ¢ o0JIeTYeHHBIM OOMOJIOTOM, PAcIpOCTPAHEHHBIH B 3aKaBKAa3CKOM PETHOHE M IIpUIIETaro-
X paionax Typuwuu [3]. OH ycTOHYMB K OOMIIBHBIM OCaJKaM, XOJIOAY, TPOPACTAHUIO Ha KOPHIO
u noneranuto. Kpome Toro, oH o4eHb yCTOWYMB K MyYHUCTOU poce (4], IBIBHOWTOIOBHE U OTHO-
CUTEJIFHO YCTOWYUB K Oypol prkaBUMHE, )KEJITON prkaBUMHE U CTEOIEBOM prkaBunHe [4]. DTOT BUI
SBIISIETCS. BBICOKOOENIKOBBIM (110 23 %), 4TO AeNaeT ero LEeHHBIM IS celeKunu. OObEeKTOM Halllero
UCCIIEIOBaHMS SIBJISIACH MAJIOMCCIIEJIOBaHHAsI pa3HOBUAHOCTD 1. persicum var. rubiginozum.

Triticum timopheevii (ZHUK.) Zhuk — KynbpTypHas<TeTpamionHas MIIEeHULA, OTHOCUTCS
K SHAEMHUYHBIM KyJnbTypaMm mnpenropuil 3amannoil ['pysuu. Tofimopheevii npeanoyuTaer necya-
HBbIE, CYTTTUHUCTHIC U TIIMHUCTBIC BIAXHBIE, XOPOIIO JAPCHAPOBAHHBIC MTOYBHI, HE TpeOoBaTeIbHa
K pH mouBsr [5]. Takke 5Ta MIIEHUIIA XapaKTEPU3YCTEsl BHICOKOW YCTOMUYHUBOCTBIO K TBEPIOH
rOJIOBHE, HEBOCIIPUUMYHNBA K KOPHEBBIM THUISAM, MYUYHUCTOH poce, >KeNTOil p)KaBUMHE, MST-
HUCTOMY CENTOPHO3Y JIUCTHEB U 1Ip. [3; 6].

Triticum durum Desf. var. falcatomelanopus Jakubz. & Filat. — 310 mo3anecmnenas pa3Ho-
BUJHOCTb TBEPJOM MIIEHMIIBI, KOTOPasi BCTPEUaeTCsl Ha HEOOJBIIUX TEPPUTOPHUSIX CTpaH birk-
Hero Bocroka (Cupusi, Uspauns, Nopaanus) u LlentpansHoit A3uu [7]. DTa mileHUIa OTHOCH-
TENbHO X0J0J0ycTOWuYUBA [7] M, HECMOTPSA, Ha 3HAYUTENbHYIO BBICOTY, YCTOMYMBA K IOJIETaHUIO,
4TO OOBSCHAETCSA KPENKOW COMOMHUHOM. 7. durum var. falcatomelanopus NOCTaTo4HO yCTOWYHBA
K KOPUYHEBOU U xentoil pakaBuuHe. Pazmep 3epHoBku cocrapisier 10 10 MMm. CTEKIOBHUAHOCTH
BBICOKas: 10 75 %. Emie o/iHO MpenMyIIIeCTBO 3TOH MIIIEHUIBI — JIETKUA 00MoJIoT [3].

MBI UCTIONTb30BAIMNICPBEIM YKPAUHCKHNA COPT MOJIOBI [ 0MMKOBCHKA, MOTYYEHHBIH OT CKpe-
MBaHUA 00pasroB MieHUIbl monobl spoBoi (K19285, K21961) u copra mimeHUIBI TBEPAOM
apoBoi XapbKkoBeKas 41, B'KauecTBE COpTa-3TaJIOHA.

Matepuajdbl W MeTOABLI HcCJHeN0BaHUNA. Mpbl wuccienoBanu 3epHo 7. persicum var.
rubiginozum (oopazerr UA0300066, ARM), T. timopheevii (o6pazer; UA0300107, GEO) u T. durum
var. falcatomelanopus (o6pazenr IR00137, SYR) u3 xomneknuu HanmonansHOTO IeHTpa TreHe-
TUYECKUX PECYpCOB pacTeHWil YKpauHbl. [louBa 30HBI MCCIEIOBAaHMI MPEICTABICHA MOIIHBIM
CJTa00 BBINIEIOUYEHHBIM YEPHO3EMOM C 3€PHUCTON CTPYKTYPOH Ha MBLIEBATO-CYTJIMHUCTOM JEcce
¢ TmyGuHOI 3aneranus kapooHatoB 30—50 cm. [Ipounocts mouBeHHOTO Tipodust okoso 110—140 cm.
3amacel a3ora Ha HHU3KOM ypoBHe (mo 134 wmr/xkr), 3amacel Qochopa Ha cpeaHEM ypOBHE
(97 mr / kxr), BBICOKHI YpOBEeHB 3amacoB Kaius (6omee 133 mr/ kr). TonmumHa ryMmycoBOTo Ciosi He
MeHee 75 cMm. Peakuus mouBeHHOro pacTBopa ciabo-kucnas wid HopManbHas (pH 6,15—7,25).
ConepxaHue TryMyca B TIaXOTHOM TOpU30HTE cocTtaBisger 35,8 %. MakcumanpHas TUTPO-
CKOMMMYHOCTh MOuYBHI Kojebnercs or 8§ mo 10 %. OOGpasubl — copra mosnOsl ['onmkoBChKa
U TBepnoil mieHusl CrnaamuHa, — B3SThIE AJI CPaBHEHHs, BHIPAIIMBAIU HA Y4acTKaX, pacro-
JIO’KEHHBIX HA OJHOM M TOM K€ ToJie, C MPUMEHEHHEM UICHTUYHBIX arpOHOMUYECKHUX METOOB.
Jnst ananmza ucnonab3oBainu 3epHoO ypoxkas 2015—2017 rogo (Toasl ¢ pa3IMYHBIMU TOTOIHBIMU
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ycioBusiMu). CoepkaHue jkeme3a, MMHKA U MEIH ONPEICIISUTH METOJOM aTOMHO-a0COPOIIMOHHON
cnektpoMerpuu [8]. Comeprkanue Oenka onpenensiiu MmerogoM Keenbnans [9; 10]. Cratuctuue-
CKyI0 00pabOTKy pe3ysbTaToB MpoBOAMIM B mporpamme StatgraphWin. CpaBHEHHE BBITOHSIIN
C IOMOIIIbIO HenmapaMmeTpuueckoro U-kputepuss MaHHa— YUTHH U711 MAJIbIX BBIOOPOK C HEM3BECT-
HBIM pacripeienieHrueM. JlanHbie B TaOIMIIaxX MPEACTABICHBI KaK CPEIHEE + OITMOKA CPETHETO.

Pe3yabTaTsl uccienoBanuii u ux oocy:xkaenue. Conepxanue Oenka B 3epHe 1. persicum
var. rubiginozum BappupoBaio B mnpenenax ot 15,7+0,8 no 20,4+ 1,2 %. Hanbeubiiee
cojaepxanue Oenka ObUT0 3apeructpupoBano B 2015 romy, Koraa KOJIWYECTBO OCANKOB B MEPUO]
HaJIMBa 3epHa ObUIO CpeqHUM 3a 3 rofa uccienoBaHuss — 156 mm (tabnuma 1): He BbIsBiICHO
SIBHOHM CBSI3M MEXKIYy COJEpKaHHEM OeJika M CpeTHeH TeMIIEpaTypoil BO3ayXa BO BpEMSi, BETCTAIIHH.
Takoe conepkaHue Oenka SIBISETCS TOBOJBHO BBICOKMM, MOCKOJBKY B XOpOMIeM 3epHEe TBepaoi
nmeHunsl 15—18 % Oenka (3epno I copra comepxut > 14,0 % OGenka), [11]. Hampumep,
colepkaHue Oeika B 3epHE copTa CTaHmapTa TBepaou mmieHuibl/ CraanuHa, CO31aHHOTO
B HWuctutyre pacrenueBonctsa umenu B. S HOpreBa HAAH, xonebnercs B npenenax
14,5—16,5 %. HecmoTpst Ha pa3nuuusi O ToJaM, BBICOKOE' CojAcpiKaHMe Oelka B 3epHE, ITO-
BHIIMOMY, SIBIISIETCS YCTOMYHMBO SKCIPECCHPYEMBIM IIPU3HAKOM' 1. persicum var. rubiginozum.
TakuMm oOpa3om, STOT BU MOXKHO pacCMaTpUBaTh KaK MCTOYHUK BBICOKOTO CONIEp:KaHus OelKa.

Conepxxanne Oenka B 3epHe 1. timopheevii HaXodmiock B mpeaenax ot 16,5+ 0,7 no
18,2+ 1,1 % (cm. Tabmuiyy 1) B 3aBHCHUMOCTH OT TOJAd. ITO BhbIme, yem cpennee (2015—
2017 romer) comepkaHue Oeidka B 3€pHE OTEYECTBEHHOro copra mojObl [onmkoBCchKa, —
13,3+ 1,6 %. CampiM OnarompusiTHBIM [UIsl HAaKOILICHUS Oenka B 3epHe 7. timopheevii Obln
2017 ron. V3mMeHeHne coacpkaHus Oellka MOXKET)HOBITh CBS3aHO C IOTOJHBIMH KOJCOaHUSIMU
B KPUTHUYECKHUE MEPHOJBI pa3BUTHUA pacTeHU#l. 3epHo HakarumBano 18,2 + 1,1 % Genka, Korjga Ko-
JUYECTBO OCAJKOB COCTABIAIO0 26 1 39 MM B IepHOIbI Pa3BUTHS 3€JICHON MacChl M HaJlMBa 3€pHa
COOTBETCTBEHHO. Y BeTMYEHUE KOTHMUECTBA OCAAKOB ObLIO CBA3AHO C YMEHBIIIEHUEM COJICPKAHUS

Ta6nuuya 1. — CopepkaHue Genka B 3epHe TeTpanoMaHbIX MLLEHNL,

T able 1.— Protein content in tetraploid wheat grain

I'Iepmop, HaKoMMAEHNs 3eneHon Macchbl I'Iepmo,u, Hanunea 3epHa
lon CopepxaHue 6enka, %
2 oc, MM {ep,°C Yoc, MM tep, °C
T. durum Desf. var. falcatomelanopus
2017 41 18,1 49 21,6 13,3+1,3
2016 157 20,9 107 23,2 12,2+0,9
2015 56 18,6 108 20,9 15,7+ 1,6
T. persicum var. rubiginozum
2017 53 20,5 208 22,9 15,7+0,8
2016 157 17,1 107 23,2 16,8 £ 0,9
2015 13 20,7 156 22,0 20,4 + 1,2
T. timopheevii
2017 26 19,1 39 22,6 18,2+ 11
2016 123 19,6 96 23,1 17,4+£0,9
2015 58 16,3 102 20,3 16,5+ 0,7
lMpumeyarue. 3gecb n B Tabnuue 2: 1) X,c, MM, — KONIMYECTBO OCaAKoB, MM; t,, °C, — cpegHss

Temnepartypa, °C; 2) * _ 3HauMMble pasnuuua mexay 2015-m 1 2017 rogamu, p < 0,05.
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Oenka, XOTA 3Ta PA3HOBUIHOCTH MPEANOUYNUTAET BIIAKHBIE YCJIOBHS. DTO MOXET OBITh CBSI3aHO
C HEJOCTAaTOYHBIM APEHA)XOM IOYBBI, TaK KaK MOYBa B MECTE BbIpalllMBaHUs Oblla YMEPEHHO
TJIMHUCTOW CO CPEAHUM JpEeHaxkoM, a 1. timopheevii NpeANOYnTaEeT XOPOIIO JPEHUPOBAHHBIC
nouBkl [5]. Mbl He HaOMIOaMM OYEBUIHON CBSI3U MEXAY COAepKaHHeM OelKa U TeMIepaTrypoi
B KPUTHYECKUE TIEPUOIBI Pa3BUTHUS pacTeHHil. HecMOTpsi Ha OTMeuUeHHbIE BapualliM, BBICOKOE
coJiep>kaHue Oenka SBISETCs, MO-BUANMOMY, IOBOJBHO CTAOMIBHBIM MpU3HAKOM Yy T. timopheevii,
Y TOT BHJI OTHOCHUTCS K TIIIICHUIIAM C BEICOKUM COJIEpKaHUEM Oerka.

Huama3on copepxanust Oenka B 3epHe 1. durum var. falcatomelanopus coCTaBmsI
12,2—15,7 % (cm. tabnuwy 1), npu cpenHem conepxanuu Oenka 13,7+ 0,9 %, nmoaromy 3TOT
COpPT HEeTb3s CUMTATh BhICOKOOETKOBhIM. Hammensinee conepxkanue Genka (12,2 +0,9.%) 6bu10
3apukcupoBano B 2016 romy, Koraa TeMreparypa B IEpPHOIbl Pa3BUTHS 3€JICHOW MacChl MhHAIMBa
3epHa nocturana cpoero nuka (20,9° C u 23,2° C cOOTBETCTBEHHO) 3a TOJIbl UCCIACAOBAHUS, YTO
TUTMYHO TSl TIIeHUIbl. He HaOmroganock 04eBUIHOM CBSI3M MEXKIYy COJIepKaHHEM Oelka B 3epHE
T. durum var. falcatomelanopus M KOIUYeCTBOM OCaAKOB. V3BecTHO, uT@ colepkaHue Oenka
B 3€pHE OTPUIIATEIHHO KOppEnupyeT ¢ pazmepoM 3epHa [12]. Jlokyc Gpc-B1 perynupyer crapeHue
pacTeHus U cojepkaHue OelKa B 3epHE MIICHUIbI. AJUIeNh JUKOFO COPOAUYA KOIUpyeT GakTop
TPAHCKPUIILIUH, YCKOPSIOUIUN CTapeHHE W TOBBIMIAIONINKN COACpKaHME Oelka B 3epHE (a Takke
[UHKA U Kene3a, cu. Huke). Hebynkimonupyromuit amnens GPC-B1 («BBIKITIOYSHHBIN) METOJA0M
PHK-uHTEpdepeHnm) 3aaepKuBal CTapSHUE U 3HAYUTEIEHO CHIDKA CoJlepiKaHne Oellka B 3epHE.
CuuTtaercs, 4YTO 3TO U3MEHEHUE MPHUBOIUT K yBEIMUYCHUIO Pa3MEpPa, 3epHa BCIEACTBUE ero Oomuee
JuaTensHoro co3peBanus [13]. Boamoxkno, uto 7. durumivar. falcatomelanopus unecet HeyHKIH-
ouupytommii annenb GPC-B1, 4To 00bACHAET OTHOCUTEIBHO, HI3KOE cofiepKaHue Oenka U KpyIi-
HOCTB 3€pHA, ITOCKOJIBKY 3aMeIJICHHOE CTapEHUE aCCOITAMUPOBAHO ¢ 0OJIEe KPYITHBIM 3EPHOM.

[Timenuiia He yNOMHUHAETCS KaK Ba)KHBIN MUCTOUHUK MUHEpasoB. Tem He MeHee OHa MOTpeo-
nsieTcs B OONBIINX KOJWYECTBAX, CJIEIOBATEILHO, CYIUECTBYET MHEHHUE, YTO MOBBIIICHUE YPOBHS
MUHEPAJIOB B 3€pHE MILIEHUII MOXKET OKa3aTh CyIIECTBEHHOE BJIMSHHE HA MUTAHHE U 30POBBHE
yenoBeka. Jlebunur xenesa sBiseTCs HAUOONEE PaCIPOCTPAHCHHBIM NUIICBHIM JIEe()UIIMTOM B
mupe [14]. Xneb u cyxue 3aBTpaku HHOFAA CIIETIHaIbHO 000TalaoT KEIe30M, IO3TOMY CENeKIIU-
OHEPBI CTPEMSITCSI CO3/1aBaTh COPTAMIIICHULIBI C BEICOKUM COJIEp )KaHHEM 3TOTo 3neMenTta. Comep-
JKaHUE Kelle3a B TOBApHOW TBepAOH MIleHuIle konebinercs B mpeaenax 25,7—40,5 mr/kr [15].
3epuo T. persicum var. rubiginozum conepxut ot 30,73 + 1.63 no 39,75 + 1,87 mr/ xr xenes3a
(Tabnuma 2), 9TO COMOCTaBMMO'C YPOBHEM JKejie3a B KOMMEPUYECKUX COPTaX TBEPIOW MIICHHIIBI.
Takasi BapuaOebHOCTE"™MOKET OBbITh CBSI3aHA C M3MEHEHHSIMHU TIOTOJIbI B KPUTUYECKUE TEPHOIBI
pa3BUTHS pacTeHUH. 3epHO HakammuBaio 39,75 £ 1,87 mr/ kr (MakcuMyMm) xenesa, Korjaa KoJu-
YECTBO OCAJIKOB . €OCTaBILUIO 53 1 208 MM B mepUOIbl PAa3BUTHUS 3€JICHOM MacChl M HaJIKMBa 3€pHA
COOTBETCTBEHHO, 1 30,73 £ 1,63 Mr / kr (MUHUMYM), KOT/Ia KOJTUYECTBO OCAJKOB COCTaBIIsLIO 157
u 107 MM _B«HEPHO/IbI PA3BUTHS 3€JICHOM MAacChl U HaJIUBA 3€pHAa COOTBETCTBEHHO. PacTeHue ak-
TUBHO HAKaIuiMBaeT MUTATEJIbHBIC BELIECTBA U3 MOYBBI BO BPEMsI pa3BUTHUS 3€JICHOW MAcChl; cie-
JOBATEIHHO, PACTBOPEHUE MUHEPATIOB U3-32 OOMIIBHBIX OCAJIKOB MOXKET CHU3UTh UX ypOBeHb. O-
HAKO_ yMEHbIIIEHHE KOJu4ecTBa ocaakoB 10 13,1 MM ObuIO cBA3aHO ¢ O0jiee HU3KUM YPOBHEM JKe-
nesa (mo 35,65 £ 1,76 wmr/xr). Takum o0Opa3oMm, MOXKHO TPEANOIOKUTh, HYTO CKYIHOE
BJIaroo0ecnevyeHre He TMO3BOJISET PacTeHUSIM TOIVIOMIaTh MUHEpalbl U3 mouBbl. C apyroi cTo-
POHBI, OOMJIBHBIC OCAJKU B TEUCHUE Mepro/ia HanuBa 3epHa (208 MM) MOTYT OKa3bIBaTh HE3HAUH-
TeJIbHOE BIMSHHE HAa 3TOT MapaMeTp, TaK Kak BUJ YCTOMYMB K OOMJIBHBIM OCaJKaM BO BpeMs CO-
3peBaHud [3]. Mbl He HAOIIOJATU CBA3H MEXKIY COACp)KaHUEM Kele3a U TEeMIEpaTypol B KPUTH-
YecKue TMepuolbl pa3BuTHUi pacTeHuid. HecmoTps Ha Takylo BapuabeIbHOCTb, BBICOKOE
CoJIep)KaHUE Kelle3a B 3€pHEe, MO-BUIUMOMY, T€HETHYeCKH mpucyime 7. persicum var. rubigi-
nozum, CleJOBaTeIbHO, OHa MOKET CIIYKUTh HCTOUHUKOM BBICOKOTO COJIEP>KaHUS jKele3a.

3epHo 7. timopheevii comepxut 39,27—55,90 wmr/kr xene3a (cm. Tabmuiyy 2), 4TO
3HAYUTENBHO BBIIIE, YEM YPOBEHb JKejle3a B KOMMEPUECKHUX COpTaxX TBEpAOH MIIEHUIIBI U CPAaBHUMO
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Ta6nuua 2. — CoaepxaHvue MUHEpPanoB B 3epHe TeTpannonaHON MiLeHULbI

Table 2. — Mineral contents in tetraploid wheat grain

Mepuog HakonneHus Mepuog HanvBa
Fon 3eneHon macchl 3epHa n Fe Cu
Yoc, MM tep, °C Yoc, MM tep, °C
T. durum Desf. var. falcatomelanopus
2017 41 18,1 49 21,6 348+12 352+1,0 3,72+0,1
2016 157 20,9 107 23,2 32,4+0,9 41,0+ 1,63 0,83 +0,04"
2015 56 18,6 108 20,9 31,5+0,9 44,4 + 24" 0,47 + 0,02
T. persicum var. rubiginozum
2017 53 20,5 208 22,9 439+19 39,75 +1,87 1,03 + 0,04
2016 157 17,1 107 23,2 31,115 30,73 + 1,63* 0,62 +0,02”
2015 13 20,7 156 22,0 356+1,7" 35,65+ 1,76" | 3,47 +0,13""
T. timopheevii

2017 26 19,1 39 22,6 41,04#0,9 55490 + 1,6 1,86 + 0,04
2016 123 19,6 96 23,1 36,52+ 1,3 39,27 +0,8" 2,79 £0,07
2015 58 16,3 102 20,3 36,33%.0,9" 40,04 + 1,1 4,46 +0,11"

lMpumedarus: * — 3HauymMble pasnuuua mexagy 2017-mm 2016 rogamun, p < 0,05; ** — 3Ha4YMMble
pasnuuns mexay 2017-m n 2016 rogamu, p < 0;001; #__ 3Haunmble pasnuuna mexgy 2017-m n 2015
rogamu, p < 0,001; » — 3Hauumble pasnuunsaaexgy 2015-m n 2016 rogamu, p < 0,05; " — 3HauYUMbIE
pa3nuuns mexay 2015-m n 2016 rogamu, p <.0,001.

C COZIepKaHUEM JKene3a B 3epHe HOMbCKoW MO0k (49 Mmr / kr) [16]. 3epHo HakammuBaio 55,90 mr / kr
JKelesa, KOrja KOJIMYECTBO OCAHKOB COCTABILLIO 26 M 39 MM B MEPUOABI PA3BUTHS 3€JIEHOW MAaCCHI
U HAJIMBAa 3€pHAa COOTBETCTBEHHO. He oTMedanoch OueBHIHON CBS3U MEXIY COJCp)KaHHEM >Kene3a
¥ TEMITEpaTypoOii B KPUTHHMECKHUS ITEPUOBI Pa3BUTHS pacTeHusi. HecMoTpst Ha Takyro BapruaOeIbHOCTb,
T. timopheevii Taxxe MOKET CITY)KUTh HICTOUHUKOM BBICOKOTO COJICP KaHUsI HKeTe3a.

3epro 7. durumyvar, falcatomelanopus conepxut 35,15—44,42 mr / kr sxene3a (cm. Tabmuiry 2),
YTO TpEeBbIMAET COAEpKaHUE Kele3a B KOMMEpPYECKHX COpPTax TBEpJOW IMIICHHUIBL. 3epHO
HakarBaio 44,42 Mr / Kr skene3a, Korga KOJIHYeCcTBO OCagKOB COCTaBIsuIo 56 MM 1 108 MM B me-
pHOABI pa3BUTHS BETICHON MAcChl M HAJIMBA 3€pHA COOTBETCTBEHHO. Y MEHBIICHUE COJCPXKAHUS HKe-
Je3a OBUIO CBA3aHO C YBEITMYCHUEM KOJIMYECTBA OCAIKOB B ATOT MEPUO/T, XOTSI TAHHBIA BUJI MIPEIIIO-
YUTAET BilaxHbIE yCIoBUs. CHIDKEHHE KOJIMYECTBa 0CaaIKOB 10 41 MM COMPOBOKIANOCH Jaxke Oonee
PE3KNM. IIaJICHUEM YPOBHS COJEp)KaHUs jkene3a. MBI IMperosiaraeM, 4To HM3JUIIHE OOWMIIbHBIC
0CaJIKU MPHUBOJAT K CHIDKEHHIO KOHIICHTPAIUM MUHEPAJIOB B MOYBE, 1 MUHEPAIIbI NIEPEXOIT B HE-
JOCTYIHBIE JIIsI PACTEHUI TOPU30HTHI MOYBHL. Y HaMpOTHUB, CKYHBIE OCAJIKU HE MO3BOJISIOT pacTe-
HHUIO TIOTJIONIATh MHUHEpalbl U3 mouBbl. OOWIBHBIE OCAJKM B TEUEHHE MEpUoJia HalluBa 3€pHa
(108 MM) HE IPUBOMIIN K CHHYKEHHUIO COZIEPKaHMS JKENe3a, MOCKOJIbKY K ’TOMY BPEMEHHU HAKOIIJICHUE
MUHEpaJIOB B HEM ObLIO 3aBepiieHo. Mbl HE OTMEYaal B3aMMOCBSI3U MEXIY COJAEp:KaHHEeM jKele3a
U TEeMIIepaTypoi BO3AyXxa B KpUTUUYECKHE TEPUO/bl pa3BUTHS pacTeHui. Takum obpazom, 2015 rox
ObLT Haubosiee OIArOMPUATHBIM JIJIsl HAKOIUICHUS keme3a 3epHoM 1. durum var. falcatomelanopus.
HecmoTps Ha oTMedeHHYI0 BaprabeIbHOCTh, BRICOKOE COMIEpKaHUE JKelle3a B 3€pHE, T0-BUINMOMY,
ABTISIETCA TEHETUYECKH NEeTePMUHHPOBAHHBIM st 1. durum var. falcatomelanopus, mostoMy 3Ta
Pa3HOBUIHOCTH MOYKET CITY)KHTh HCTOYHUKOM BBICOKOTO COJICPKAHUS JKele3a.

134



Aeponomus Beimyck 7/2019

brut0 mokazaHo, 4To TeH, AETePMUHUPYIOUINI BBICOKOE cojiepikanue oenka B 3epue (GPC-BI),
OTBEYAeT 3a IMOBBIIICHHBIE KOHIEHTpAIMH jkene3a (M 1uHKa). Halmromanuck moloKUTETbHBIE
KOPPEJSIIA MEXKIy COJIEpKaHWeM Kelle3a, IMHKA U Oellka B 3epHe 00pa3IoB IUKOH U KYJBTyp-
Hoit Ton6Obl [17]. CrnegoBarenbHO, MBI OKHIAJIH, YTO COAEpIKaHME jKeme3a (M [MHKa) OyJeT u3Me-
HATBCS TAPAJUICNTLHO C cojepkanueMm Oenka. CopaepkaHHe >keje3a W3MEHSJIOCH IMapalieIbHO
C coliepkaHreM Oellka TONbKO B 3epHe 1. timopheevii. B 3epue T.persicum var. rubiginozum conep-
’kaHue Oenka AocTurio csoero nuka B 2015-M u 6bu10 MuHMManbHBIM B 2017 roay, B TO BpeMs
KaK cojiepkaHue >keie3a (M UUHKA, cM. HIDKE) ObUI0 MakCUMalbHBIM B 2017-M 1 MUHUMATHHBIM
B 2016-m. [Inst 3epHa T. durum var. falcatomelanopus Taxxe He ObLIO YCTAaHOBJICHO YeTKOW B3aM-
MOCBSI3U MEXKIY ATHMH MapaMeTrpamMu. Mbl MOXEM MPEANoNIoXHUTh, YTO 3aBUCUMOCTE)«OETOK—
JKeIIe30—IMHK» MOXKET OBITh HE OOINeH 4YepTod TETPaIIOMAHBIX IIIEHUIl, a OCOOCHHOCTHIO
oOpa3siia moyokl, OMMCAHHOTO B IUTUPOBAHHBIX BBIIE CTaThsaX. [lockonbky 7. timopheevii Taxxke
CUUTACTCS TIOJIOOM, ITO MPETOIOKEHUE KAKETCS BIIOJTHE JIOTHIHBIM.

[{uuk Takxke SBIAETCS BaXHBIM MHKpOdJieMeHTOM. [Imenna oTHOCUTES K HUINEBBIM KYJIIb-
Typam, KOTOpbIE coaepxatr Oojbine Bcero muHka [18]. 3maku ObuH PEKOMEHAOBAHBI B KadeCcTBE
JEIIeBBIX U CTAOMIBHBIX MCTOYHUKOB JIETKOYCBOsieMOro uuHkas ColepikaHue LMHKA B KOM-
MEPUECKOH TBEpJOW MIICHHUIIC HAaXOAuTcs B mpeaenax 24,8—48.8 mr/ kr [15; 16]. IlpenensHo
JOTyCTUMas KOHIIGHTpalus IMHKa B 3epHe coctaBiseT 50,0 mr / xr [19].

3epuo T. persicum var. rubiginozum conepxano on31,13 + 1,53 g0 43,90 = 1,91 mr/kr
UHKA (cM. Tabnuily 2), 4TO COMOCTABUMO C KOMMEPUYECKUMK COPTaMU TBEpI0i MIeHUIbl. B3an-
MOCBSI3b MEXK]Iy COJACpP)KaHUEM ITMHKA ¥ TTOTOAHBIMH YCIOBHSIMHE ObLIa CXOIHON C TAKOBOW MEXIY
coJiep>KaHHEeM Kelle3a U TIOTOJTHBIMH YCIIOBUSMU (cM. BBILIE).

3epHo T. timopheevii conepxut 36,33—41,04 Mr /K 1iiHKa (cvm. TabauIy 2), 4TO COIOCTa-
BHMO C TOBapHOUM TBEepOil MIIEHUIIECH U copToM mondsl ["onmnkoBcbka (okono 31,0 Mr/ kr) u He-
CKOJIbKO MEHBIIIE, YeM B 3€PHE MOJIbCKOM 10JIOBI (54 Mr / Kr [16]). B3auMoCBs3b MeXAy coaepka-
HUEM I[IUHKA U MOTOJAHBIMU yCIOBUSIMU ik 3epHa, 1. timopheevii 6bl1a CXOIHOM C TAKOBON MEXIY
coJIep KaHUEeM Kelle3a/0erKa 1 MOTOJHBIMU Y CITOBHSMHU.

3epHo T.durum var. falcatomelanopus conepxut 31,54—34,76 mr / xr uunka (cm. Tabnuiy 2),
YTO TaKXe CONOCTaBUMO C KOMMEPUECKOM TBEpAON MIIEHULEH M COPTOM NoJjObl ['onMKoBChKa
(okomo 31,0 Mr/Kkr) U HEeCKOJAbKQ HHXKe, ueM B 3epHe mononl (54 mr/kr [16]). B3aumocssss
MEXIy COACpKAHUEM ITMHKA:M TOFQHBIMU YCIOBUSIMHU ObLIA TPOTHBOIIOIOKHON TAKOBOH MEXIy
coJiep)KaHHEM jKeJie3a M MOTQAHBIMYU yCIoBUAMHU. OTCYTCTBUE KOPPEISLUU MEXKIY CONEp:KaHuEM
TUX MHHEpaNoB B Ledurum var. falcatomelanopus mMoxeT OBITh OOYCIOBIEHHO KPYMHOCTHIO
3epHa [13].

Menp SBISETCS €HIe OMHUM BaXKHBIM MUKPO3JIEMEHTOM. Pasnuyusi B 3TOM mapameTpe MOTyT
BapbUPOBATh B IMUPOKUX Tpeaenax: 1,8—39,7 Mr/kr B mpoayKTax 1MOMOJa TBEPAOW MIICHHIIBI
[16; 19; 20].. B3epHe poccuiickoil MIlIEHULIBI COJAEpKAHUE MEAHM BapbUPOBAIO B Ipenaesax
2,0—12,8 mr/xr B 3aBHCHMOCTH OT MecTa BeIpammBanus [20]. JIpyrue poccuiickue uccie-
JOBATEN N  COOOMIAIOT, YTO ypPOBEHb MEIU B 3€pHE SPOBOM MIIEHUIBI B CPEIHEM COCTABIISLI
5,15 £0,40 mr / kr (B Teuenue 10 jieT) ¢ MAKCUMaIILHO JTOTTYCTUMOM KoHIleHTpamumen 10 mr/ kr [19].
Suchowilska u coaBToper [16] cooOmmMIM, YTO 3€pHO AUKOTO copomuda Iriticum dicoccum
coaepxkaino 4,4 Mr / Kr meu.

3epHo T. persicum var. rubiginozum conepxaio 0,62 + 0,02—3,47 £ 0,13 mr / Kr Meau B 3aBH-
CUMOCTH OT rofia (cm. Tabmuity 2). B 1iemoM, B3auMOCBsI3b MEXY COAEpKaHUEM MEIU U MOTOJAHBIMU
YCIIOBUSIMH ObIJIa aHAJIOTHYHA TAKOBOW MEXKIy COJEpKaHUEM Kelle3a U IUHKA U TTOTOAHBIMU yCIOBU-
sMHA. XOTs MaKCHUMaJIbHOE cojiepkaHue menu Obuto 3adukcupoBaHo B 2015 romy ¢ HaMMEHBITUM
U CPETHIM YPOBHEM OCAIKOB B MEPHOJ Pa3BUTHS 3€JIEHON MAcChl M HAJIMBA 3€PHA COOTBETCTBEHHO,
Y caMOii BBICOKOW CpeJTHEN TeMIIepaTypoil BO3TyXa B IEPUO/] PA3BUTHS 3€JIEHOM MACCHI.

3epHo T. timopheevii conepxkano 1,86—4,46 Mr / kr Menu B pa3Hble Toabl (cm. Tadbmuiy 2). Co-
JepkaHue Melrd ObUT0 MakCHMalbHBIM B TOJIbI, KOTZIA CPENHSsl TeMIlepaTrypa BO3AyXa B MEPUOJIbI
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pa3BUTHSI 3€JICHOW MacChl M HaJMBA 3€pHa ObLIa OTHOCHTENbHO HU3KOM: 16,3 u 20,3 °C cootBer-
ctBeHHo. [loBeimienue remneparypst 10 19,1—19,6 °C u o 22,6—23,1°C, COOTBETCTBEHHO, OBLIO CBSI-
3aHO C 0OJIee HU3KUM COZICpYKaHUEM MeIH. B oTimdme oT cofeprkaHus JKeJie3a U IWHKA, MbI He 00HapY-
KU HUKaKOW CBSI3M MEXKIY COJIEpKAHUEM MENIM U KOJMUECTBOM OCA/IKOB JUIs 3epHa 1. timopheevii.

3epuo 7. durum var. falcatomelanopus B pasubie roabl couxepxkano 0,165—3,680 mr / kr
meau (cu. Tabmuiry 2). U3MeHeHus coaepkaHusi MU, O-BUAMMOMY, HE CBSI3aHBI C KOJIEOAHUSIMU
MOTO/BI B TIEPHOBI PA3BUTHsS 3CJICHOM MAacChl M HAJMBA 3€PHA, MOCKOJBKY KaK MHUHUMAaNbHOE
(0,17 = 0,02 mr / kr), Tak U MakcumainbHoe (3,72 £ 0,1 mr/ kr) ObIIH acCOIMUPOBaHbI HpaKTHYe-
CKH C OJIMHAKOBBIMH TemriepaTypoit Bozayxa (18,6 °C u 18,1 °C cOOTBETCTBEHHO) M KOJIUYECTBOM
ocaakoB (56 MM 1 41 MM COOTBETCTBEHHO) BO BpeMs pa3BUTHSA 3eJieHOM Macchl. Jloxkau B mepuon
HAJIMBA 3€pHA, MO-BUIMMOMY, TaK)Ke HE BIHSIOT HAa 3TOT mapamerp. bonee HU3KuUe 3HAYCHUS CO-
JIEpaHUsI MEIM acCOLMUPOBaHbI ¢ TeMmeparypoi 23,2—23,5 °C Bo BpeMs, HaluBa 3€pHa, XOTS
B HACTOsIIIIEe BPEMS ATa CBS3b OCTaeTCSI HEOOBSICHEHHOW. Pa3nuuHble U3MEHOHMS B COMEP>KaHUU
Keesa, IIMHKA U MEJH MOXHO OOBSICHUThH Pa3TMYHBIMH MYTSIMU U POJILIO STHX MOHOB B (PH3HOIIO-
rum pacteHuil. Takum oOpa3om, HaOI0aeMble YPOBHU MEAH MOTYT, C OAHOH CTOPOHBI, y/IOBJIE-
TBOPHUTH TIOTPEOHOCTH OpraHMU3Ma YejOBeKa B MM, U, C IPYror — ObITh HAMHOTO HUXKE MaKCH-
MaJbHO AOMYCTUMON KOHIICHTPAIIHH.

[TpumeuaTenbHO, 9YTO, HECMOTPS Ha CXOACTBO MCCIEAYEMbIX BHAOB, KOXKIbI U3 HUX Xapak-
TepU3yeTCs MHANBUAYATbHBIMU OCOOCHHOCTSIMH B3aUMOCBSI3U «COCTaB 3€pHA — IOTO/Aa».

W3ydeHnple BUABI OBUIM HWCIOJB30BAaHBI B CKPENIMBAHUSX B IEISIX IOJNYYCHUS HOBBIX
CEJICKIIMOHHBIX JMHUM M COpPTOB MOJObI. B naHHBld MEepPHOI MPOBOISATCS OTOOPHI B MEPBBIX
MOKOJICHUSIX. MBI TUTAHUPYEM BBISICHUTH B XOJE JMATBHCHININX HCCIICIOBAHUM, MEpeNaanuch U
HOBBIM JIMHUSIM TPHU3HAKU COAEpkKaHMs Oellka,u MHUHepanoB oT 1. persicum var. rubiginozum,
T. timopheevii u T. durum var. falcatomelanopus.

3akiaouenue. Hammum pesynpTatel mokazanm, urto: 1) 7. persicum var. rubiginozum,
T. timopheevii n T. durum var. faleatomelanopus oTnUYarOTCSd BBICOKUM WU JIOCTaTOYHBIM CO-
JepKaHUEeM JKelle3a M IIUHKa, &' TakKe COaaHCHpPOBaHHBIM cojaep)kanueMm menw; 2) 1. persicum
var. rubiginozum u T. timophéeyii OTHOCSTCS K IMIIEHUIE C BBICOKUM COZepKaHueM OeslKka U MOTYT
OBITh WCIIOJNIB30BAaHBl B (CENEKNHMU IOJIOBI KAaK HWCTOYHHUKH BBICOKOTO COJCp)KaHHUS Oerka;
3) T. durum var. falcatemelanopus Henb3s OTHECTH K BBICOKOOEIKOBBIM BHIaM; 4) HECMOTps Ha
CXOJICTBO HCCIIETyEeMBIX (BHHOB, KKABIA W3 HUX XapaKTEPU3yeTCs WHAWBUAYATBHBIMH OCOOCH-
HOCTSIMU COOTHOILUEHMsI «MuHepa / cofep)kaHue 0enka — 1morojay.
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Undetutilized:wheat species are promising in the context of expanding the genetic diversity of wheat varieties and
improving wheat grain quality. The grain quality (protein and trace mineral contents) of tetraploid wheat species Triticum
persicum Vav. var. rubiginozum, Triticum timopheevii (ZHUK.) and Triticum durum Desf. var. falcatomelanopus
Jakubz. & Filat., was studied. Wheat accessions were kindly provided by the National Centre for Plant Genetic Resources
of Ukraine..Plants were grown in compliance with conventional farming techniques. The protein content was determined
by Kjeldahl digestion. The contents of iron, zinc and copper were determined by atomic absorption spectrometry. Despite
the similarity between the species under investigation, each species has its specific characteristics of the mineral/protein-
weather conditions. The grain of T. persicum var. rubiginozum and T. timopheevii is rich in protein, and the high protein
content is rather stable in these species, therefore, they can be used in emmer breeding as sources of high protein content.
T. persicum var. rubiginozum, T. timopheevii and T. durum var. falcatomelanopus are characterized by for high or
sufficient iron and zinc contents as well as by balanced copper content.
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JKUPHOKHMCJIOTHBIA COCTAB MACJIA DHJIOCHEPMAJIBHBIX MYTAHTOB
KYKYPY3bI B CBA3HU C JOJI'OBEYHOCTBIO CEMSH ITPU XPAHEHUHN

B MozaensHOM OmnbITE€ C YCKOPEHHBIM CTapeHHEM CEMSIH dHIIOCHEPMaIbHBIX MyTaHTOB KYKYpPY3bl YCTaHOBJIEHA
MOJIOKUTEJIbHASL CBSI3b IOKa3aTesied TOJITOBEYHOCTH CEMSIH KYKYpy3bl C MAacCOBOW JIOJIEH JIMHOJIEBOW ) KHCIIOTHI
(r = 0,48—0,76); orpumaTenpHast CBSI3b — C MAaCCOBBIMH JOJISIMH OJCHHOBOH (HCHACBHIIICHHOW) W CTECapUHOBOI
(macermennoit) kuciot (r = ot —0,36 1o —0,74).

KiaroueBble cioBa: KyKypys3a; SHIOCHEpMallbHBIE MYTAaHTBHI, CEMEHA; IOJITOBCYHOCTH; JKHPHOKWMCIOTHBIN
COCTaB; YCKOPEHHOE CTapeHue.

Puc. 2. Tabn. 1. bubauorp.: 9 Ha3B.

T. P. Shyianova, O. G. Suprun, R. L. Boguslavskyi
V. Ya. Yuryev Plant Production Institute of the National Academy of¢Agrarian Scienees, Kharkov, 61060, 142,
Moskovskiy ave., Ukraine, +380 (98) 949 45 24pyurievl 908 @gmail.com

FATTY ACID COMPOSITION OF OIL OF MAIZE ENDOSPERMAL MUTANTS
IN CONNECTION WITH SEED LONGEVITY IN STORAGE

In a model experiment with accelerated aging of seeds of maize endospermal mutants, a positive connection was
established between the indicators of maize seed longevity and“the mass fraction of linoleic acid (» = 0.48—0.76);
negative relationship with mass fractions of oleic (unsaturated) and stearic (saturated) acids (» =—0.36 to —0.74).

Key words: maize; endospermal mutants; seeds; longevity; fatty acid composition; accelerated aging.

Fig. 2. Table 1. Ref.: 9 titles.

BBenenue. ['eHeTnueCKoe PEryJMPOBAHUE COCTABA M CTPYKTYPbI SHAOCIEPMA KYKYpPY3bl
JAeT BO3MOXKHOCTH B 00Jie€ HOJTHOW Mepe MCMOIb30BaTh MIUPOKUI MOTEHIIMAT ATOW BaXKHOU 3ep-
HOBOU KYyJIbTYPBI KAaK(MCTOUHHUKA CBHIPHS ISl POMBIIIICHHOCTH M PA3JIMYHBIX HAINPaBJICHUN TOT-
pebneHusi, 0COOEHHO YYUTBIBas TO, YTO MYyTallMM CTPYKTYpPbl SHAOCIEpPMAa HUMEIOT MPUPOIHOE
IIPOUCXOXKICHNE U WX MCHOJb30BaHNE HE CBA3AHO C MPEOJOJICHUEM 3aKOHOAATEIbHBIX OrpaHuye-
HUH U YeloBedeCcKuX mpenyOexaeHuid. MccnenoBaHusaMu MoKa3aHO, YTO XpaHEHHUE CEMSTH SHJ0C-
nepMaIbHBIX MyTaHTOB KYKYpy3bl KaK B CEMEHOBOJICTBE M CEJICKIIMH, TaK U B TCHOAHKAX SIBIISIECTCA
PO0IIEMOIy TIOCKOIBbKY JTOITOBEYHOCTh STUX CEMSIH YaCTO HUXKE, YeM y TPAJAUIIMOHHO BBIpAIINBa-
EMBIX COPTOBM THOPHIOB KPEMHHCTOTO ¥ 3yOOBHIIHOTO TIOABUIOB [ 1; 2].

M3BecTHO, uTO cemeHa, OoraThle JUMUAAMU, K KOTOPHIM OTHOCHUTCSI KyKypy3a, UMEIOT orpa-
HUYEHHYIO JIOJITOBEUYHOCTh. Ba)KHYIO POJIb B 3TOM UTPAET >KHUPHOKUCIIOTHBIM COCTaB Macliia, B TOM
YHCIIC OISl HEHACBIIICHHBIX XHUPHBIX KHCTOT [3]. Jlo HacTosiiero BpeMeHH OmpeseficHHE 3aBH-
CUMOCTH MEXIY YKUPHOKHUCIOTHBIM COCTAaBOM M JIOJITOBEYHOCTHIO CEMSH IHAOCIEPMAIIBHBIX MY-
TAHTOB KYKYPY3bl [0 CPAaBHEHHIO C TPATUIIMOHHBIMU 3yOOBUIHBIM U KPEMHHUCTHIM THIIAMHU B CBSI3U
C UX XpaHEHHEM He MPOBOJMIOCh. BMecTe ¢ TeM Takoe HCCIeI0BaHUE SIBISIETCS aKTyalbHBIM, TO-
CKOJIbKY CHOCOOCTBYET pEIICHUIO MPOoOJIeMbl MOANCPXKAHUA >KU3HECHOCOOHOCTH CEMSH Tpu
JUIATEIILHOM XPaHCHWHW B TEHOAHKaX M pPa0OYMX KOJUICKIHUSX CEJICKIMOHHBIX YUPSIKICHUN

© Musnosa T. I1., Cynpys O. I'., Borycnasckuii P. JI., 2019
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U B CEMEHOBOJICTBE. Llenpro 3Toro nccienoBanus ObUIO YCTAHOBHUTH XapaKTEp CBS3H MEXKIy CO/IEp-
JKaHMEM JKHUPHBIX KHCJIOT B Maclie M3 3€pHa SHAOCIEPMAIbHBIX MYTaHTOB KyKypy3bl U JOJTO-
BEYHOCTHIO 3€pHA B XPaHCHHH.

Marepunanbl U MeTOABI HccjefoBaHMil. /{151 mpoBeaeHUs aHAIM30B MCIOJB30BaINCh Ce-
MeHa OT KOHTPOJUPYEMOTro OombUIeHHs. MaTepuaaoM A UCCIeOBaHUS MOCTYKUIN ceMeHa Iiie-
CTH TPOCTBIX THOPUIOB F'| U IBEHAAUATH UX POAUTEIBCKUX JIMHUN, MPUHAICKAIINX K PA3HBIM
rpynnaM HOCUTeNeH SHAOCIepMalIbHBIX MyTallUi, KOTOPbIE PETYIUPYIOT COJEpKaHKE MiEOOTHO-
IIEHUE OCHOBHBIX (DpakUuil yIiIeBOAOB 3€pHA: WX, ae, Suj, Se, Shy 1 0OBIYHOTO 3y00BHIHOTO THIIA
(ssp. indentata) — rubpuna BeiMnen u ero poaurensckux jmuauii QTK 26 M, 3%.523 3M, ¢ ko-
TOPBIM CPAaBHUBAJIN BCE OCTAJIbHBIE.

3epHo KenToe, KpynHoe, yAIMHEHHOE, MJI0CKOe. DHA0CIEPM M0 OOKaM (3epHOBKH POrOBU/I-
HBIW, B LIGHTPE U BEPXYLIKE MYYHHUCTBIH, pbIxJiblil. [Ipu co3peBaHMM Ha BEpXYILKe 3epHa 00pasy-
eTcs yriyonenue. 3y0oBUIHAs KyKypy3a CpeIu JpyTuX TIpYMIl MOJIy4dia HauOoJbllee pacripo-
ctpanenue. B 3epue conepxutcs 70—75 % kpaxmaina, 1o 15 % 6enka, 3—6 % xupa.

Hocurenu snnocnepManbHoil MyTanuu ae npeacraniensl ruOpugoMiAE 392/AE 800 u po-
nutensckumu uEusMu QAE 392, JAE 800. Ien ae (amylose extender) yBenuuuBaer comepika-
HUE aMHJIO3bl — MOJHCcAaXapuia ¢ MPOCTHIMU, HEPA3BETBICHHBIMI MOJCKYJIaMU Kpaxmana — JI0
60 %. 3epHOBKY yIJTMHEHHBIE, YIIOMICHHBIE, MAaTOBO-XKETTHIC.

MyTanus waxy (wx) npezacraieHa ruopunoM busom Hpoautensckumu TuausmMu Y BK 69
u IBK 64. Ten wx 00ycnoBIuBaeT 00pa3oBaHue KPaXMaIOB, HOYTH MOJHOCTBIO COCTOSIINX W3
aMUJIONIEKTHHA (Pa3BETBICHHBIX MOJIEKYJ), KOTOPBIM JYUIIIE, YeM aMHI03a, TUAPOIU3YeTCS aMu-
JOJIUTHYECKUMHU pepMeHTaMu. Ha 3Toil ocHOBE, CO3HAIOT crienualibHble copTa (TUOpHIbI) CIIUPTO-
JUCTWUISTHOTO HAIPaBJIEHHUsS] TEXHOJOTHYECKOr0, MCIOIb30BAHUA. 3EPHOBKHM MAaTOBO-)KENTHIE,
CJIETKa yJIMHEHHBIE.

CaxapHblif TN KYKYpy3bl IIPEAETaBIeH HOCUTEIAMU MyTaluu su; (sugary 1) — rubpuaom
JMutpuk u poautensekumu uHusMu @QMC 401, AMC 266. T'eH BBI3BIBAET YaCTHUHYIO JENIPECCHIO
CHHTE3a Kpaxmaja M pe3KO YBEIMIUBACT B 3€pHE TEXHUYECKOM CIETIOCTH COJepKaHNue BOJOPACTBO-
PHUMBIX [TOJIUCAXAPUIOB U CaxapoB. 36PHOBKH XKEJThIC, ITUPOKUE, IIMPUHA PEBBIILIACT JUINHY.

Myranus se (sugarysenhaneer, peiecCUBHbIN MOaU(pUKATOp reHa su;) — rudpunom CHex-
Has koposieBa U poauteinbckumu auausiMu QCE 854, G'CE 843, KOTOpbIE OTHOCATCS K YIIy4lIEH-
HOM caxapHOW KyKypyse.cieoAepxkanueMm caxapa 7—15 % (caxapHasi KyKypy3a ¢ MyTauuen su;
conepxut 5—10 %)s3epHoBKa Oernasi, CUIIbHO MOPUIMHUCTASL, CJIETKa YAJTUHEHHAS.

Myranus sh, (shrunken 2) npencrabiena ruopugoMm SS 386/SS 389 u poautenbcKuMu Ju-
M @ SSB86, ' 'SS 389. 3epHOBKH CBETIIO-KENTHIE C CHILHO MOPUIMHUCTBIM DHIOCIIEPMOM.
brnokxupoBana nepBuyUHas MoJIMMEpHU3alus caxapoB, B pe3yJIbTaTe Yero X COAEpKaHHUE MOBbIIIae-
Tcst 10:21—32 %, uto B 10 pa3 Ooinblie, yeM y 3yOOBUIHOMN KyKypy3bl. MyTaHThI IO TeHY Sy sSIB-
JISTIOTCSL.OCHOBOM THOPHUIOB CBEPXCAXapHOU KYKYpPY3Hl.

CeMeHa 1151 uccieoBaHUM BhIpAMBAINA B YCIOBUAX BOCTOYHOM JiecocTenu Y KkpauHsl. [lo-
yBa — TIIyOOKHUH CJIa0OBBIIICTIOYCHHBIA YEPHO3EM C 3€PHUCTON CTPYKTYpPOH. XapaKTepu3yercs
CJICAYIOIIMMH arpOXUMHUYECKUMHU MTOKa3aTelsIMuU: coiepkanue rymyca (no Tropuny) — 5,8 %; pH —
5,8; ruaponuTHyeckas KUCIOTHOCTh — 3,29 mr / 5kB. Ha 100 r mouBsl. ConeprkaHue MTUTATEITBHBIX
BemiecTB Ha (one 6e3 ymoOpenuit: azor — 132 mr/kr, ¢ochop — 104 wmr/kr, xamuik —
128 wmr/xr; Ha ¢oHaX ¢ NpUMEHEHHEM MuHepaidbHBIX yaoopenuinr (N3oP3oKsg): azor —
130—140 mr / xr, pochop — 180—200 mr / kr, kamuit — 170—190 Mr / Kr MOUBBHL.

OnbITHl NPOBOAMIIA C CEMEHaMU BYX JeT penpoaykuuu: 2011 u 2014. B 2011 roxy Bo Bce
MeCsIbl BEre€TallMi CpEeJHEMECSYHas TeMIlepaTypa MpeBbIlIaja CPEIHIOI MHOTOJETHIOK Ha
0,7—2,2 °C ¢ makcumymoMm 36 °C B utosie. Cyxas moroja ¢ MakCUMaJIbHOUM Temnepatypoid 35 °C
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B aBrycte u 30 °C B ceHTs0pe crmocoOcTBOBANIA OBICTPOI BIarooTaade 3epHa KyKypyssl. B memom
roz ObLT OJIaroNpUATHBIM A1 JOPMUPOBAHUS U CO3PEBAHUS 36PHOBOK KYKYpY3bl.

B cBoto ouepenps 2014 roa xapakrepu3oBalics TEMIIEPATYPHBIM PEXXKUMOM B IIEJIOM OJIM3KUM
K CpelHEMY MHOT'OJIETHEMY, TOJIBKO B Hayajie Beretauuu (Mai) cpeanss temmnepaTypa Oblia BbILIE
HopMbI Ha 3,2 °C; B utonie — Ha 1,1 °C ¢ makcumymamu 35 °C. Co3peBaHue 3epHa KyKypy3bl
IPOMCXOIWIO MPH CyXOH, MPEUMYIIECTBEHHO 0€3/105KAeBOM 1Moroae. 3To cocoOCTBOBAIO OBICT-
pPOMY CO3PEBaHUIO 1 HU3KOH YOOPOYHOH BIIQYKHOCTH 3€pHA. B 1Ie7I0OM B KpUTHYECKHE IEPUOTBI JJTS
pacTeHu KyKypy3bl T'OJl XapaKTepU30BaJICsl KaK 3aCyIUIUBBIM.

JIoATOBEYHOCTh CEMSIH JMHUM KM THOPHUIIOB KyKypy3bl ¢ BiaxkHoCTbio 7—10 % wuzyuanu
B MOJEIBHOM OIbITE «yCKOpeHHoe cTapeHue» mno wmerony b. C.JluxaueBa [4],, koTOpBIif
MOJICIIUPYET €CTECTBEHHOE CTapeHHE BO BPEMs JUTMTENBHOTO XpaHeHus. KoHTponem amsi, 06omx
BapUaHTOB CIY>KWJIN CEMEHa TeX )K€ JMHUA M TUOpUAOB (C TOH e HCXOIHOU/ BIAXKHOCTHIO),
XpaHUBIIKECS B OyMa)XHBIX MaKeTax MpPU KOMHATHOM Temmepatype. [lepen HagamoM orbita U Ha
KaX/IOM €ro 3Tame OIpelesi JJabopaTopHbIe MOKa3aTeIN SHEPTUU NpOpaCTaHus W BCXOXKECTU
cemsiH cornacHo JICTY 4138-2002 [5]. Cemena npopamiyBany B pyJioHax Ha AUCTHIUIMPOBAHHOMN
Boze mpu Ttemmeparype 25 °C. CylecTBEHHOCTb pa3ivyuil MeXIy CPemHHMH IOKa3aTelsMu
OIICHUBAJIM Ha YpoBHE BepositHocTH P = 0,95 [6].

BnusiHue ycKOpeHHOro cTapeHHsl Ha MOKa3aTelu KU3HECTIOCOOHOCTH CEeMsIH OLICHUBAIU IO
WHJIEKCY BIUSHUS /, onpeaensieMomy 1o (Gopmyie

(%-:)
[ =——=100 %,
")
rac }1 — Cpe,I[HI/Iﬁ IMMOKAa3aTcjib B OIIBITHOMBAPUAHTE;

X »— cpeaHuli moKa3areyib B KOHTPOJIE.

ITonoxurenbHoe 3HaueHue [/ O3HAYACT WYBEIUMYEHUE II0KA3aTens, OTPULIATEIBHOE — €r0
yMeHbleHue [2].

JKUpHOKHCTOTHBIA COCTAaB PACTUTEIBLHOTO Macia omnpenensiin meronoMm Ileiickepa [7].
AHanmu3 >KUPHOKHCIOTHOTO COCTaBa Maciia OCYIIECTBIISUIA METOJOM Ta30BOMl Xpomartorpaduu
METHJIOBBIX 3(HUPOB KUPHBIX KUCAOT Ha razoBoM xpomarorpade «CenMuxpom-1» ¢ mmameHHO-
MOHU3AIMOHHBIM JeTeKTopoM. Ilapamerpsl paboThl: Temmeparypa TepMOCTaTa KOJOHOK —

180 °C; temneparypa ucmaputens — 230 °C; temneparypa nerekropa — 220 °C; ckopocTb
noroka raza Hocurens (az3or) — 30 cm®/MuH; 00BeM MPOOBI pacTBOpa METHIIOBBIX 3(UPOB
KHUCIOT B Trek€aHe »— 2 MM®. Mcrnosip30Baay CTaHAApPThl HACBHIEHHBIX M HEHACBIIIEHHBIX

METHIIOBBIX D(HPOB KUPHBIX KHCIOT GUPMBI “Sigma’.

Pe3yibTaThl U ux o0cy:xkaeHue. OCHOBHBIMU KUPHBIMU KHCJIOTaMH B Macje M3 CEeMsH
HM3y4YCHHBIX ~ 00pa3llioB KyKypy3bl ObUIM HEHACBIUICHHbIE >KUPHBIE KHCIOTHI (OJIEMHOBAs
W JIMHOJIEBAs), HA JIOJIF0 KOTOPBIX MPUXOAUTCS HAUOOJbIIAsl 0N OT CYMMBI KUCIIOT: JIMHOJICBAsT —
oT 36,7 no 68,2 % B 3aBUCUMOCTH OT T€HOTHIIAa U BapHaHTa OIbITA, OJeuHOBas — oOT 17,4 no
47,8 %. MeHbllylo, HO 3HAUYUTENBHYIO JOJIO0 COCTaBIISJIA HACBIIIEHHBIE XUPHBIE KUCIOTHI:
nansbMUTUHOBas — oT 8,9 mo 13,5 % u creapunoBass — ot 1,4 1o 4,4 %. OcranbHble KUPHBIE
KHCIIOTHI — TaJIbMHUTOJICMHOBAs, JIMHOJCHOBAs, SHKO3aHOBAs, JilKO3eHOBas, OereHoBas —
MpeACTaBICHBI 0O9eHb Masiol aonei (ot 0,06 mo 4,32 %).

[Tpu cpaBHEHHUH MAacCOBOM JOJH KMPHBIX KHCIOT B 00a roj1a MccleA0BaHUN HaOI01aeTcs
MOJIOKUTENIbHAS BBICOKAs CYIECTBEHHAsI KOppessiius s creapuHoBoi (7 = 0,90), onenHoBoi
(0,97), nunonesoii (0,96), nunonenosoii (0,72), manbmutunoBoi (0,77) kucnoT. XKupHble KUcio-
TBI CO CPAaBHUTEJIHHO BHICOKON MacCOBOM nojei (pucyHku 1 u 2) BXOASAT UMEHHO B ATy TPYIIITY.
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JUist KUPHBIX KUCJIOT C HHU3KOW MAacCOBOHM Joiel KOX(PQPHUIMEHT KOPPEISIHH TTOJO0KUATEIbHBINA
CpeIHUM CYIIECTBEHHBIN (sl MaIbMHUTOIEHHOBOM KUCIOTHI 0,48) WM KOppenslus OTCyTCTBYET,
JUTS DIIKO3aHOBOM, YMKO3EHOBOW M OET€HOBOW KHCIOT — HECYIeCTBEHHBbIE K03(pPHUIIMEHTHI OT —
0,26 no 0,29. PamxupoBaHue oOpa3IOB MO MAaCCOBOW J0J€ KaXAOW >kupHOW KucioThl B 2011-m
u 2014 rogax 6nm3koe (cm. pucyHKd 1 m 2). DTO JaeT OCHOBaHHE CPAaBHUBATH OOPA3Ibl MEKIY
co00i1 Mo cpegHeMy MOKa3aTeNto 3a JIBa roja.

[To MaccoBol J10Jie JIMHOJIEBOM KHCIOTHI BBIICISIOTCS 0Opasibl 3yOOBHIHOTO IMOJBHIA ——
rubpua Beimmen u pomurensekas munus X 523 3M (B KOHTPOJILHOM BapHaHTE B CpefHeMs3a
2011 u 2014 rox 59,1 u 67,3 % cOOTBETCTBEHHO); BOCKOBHJIHBIE (reH wx) — rulpun bunom
u poaurensckue muann $BK 69 u ABK 64 (59,0; 57,7; 61,2 %); HOCUTenM TeHa ae >— TUOpPHI
AE 392/AE 800 u pogurensckue muann 9 AE 392 u SAE 800 (57,6; 60,0; 58,1 %). HanMenbmei
MacCOBO# J10JICH JTMHOJCBON KUCIOTHI XapakTepu3oBaauch qunun ¢SS 386 (reH $h2) = 37,2 %
u JCE 843 (se) — 39,4%. Y ocTanbHBIX 00pa3loB 3TOT MOKAa3aTeNlb ObLI MPOMEKYTOUHBIM
u coctaBui B cpenHeM 43,0—49,4%.

MaccoBast 707 BTOpPOH MO NPEJCTABIEHHOCTH >XMPHOM KHCIOTHI (OJEMHOBOM) Oblia
OoubIlie y HOCHTENCH reHa se — rubpuaa CHexxHas KoposieBa u poauteabeknxuauii ©CE 854
u 3CE 843 (B cpennem 3a 2011 u 2014 rox coorercTBenno 41,8; 35,6; 46,0 %); HOCHTENEN TeHa
shy — rubpuga SS 386/SS 389 u nummii 9SS 386 u I'SS 389 (40,7; 44,0; 38,7 %); HocuTEneh
rena su; — rubpuna JAmutpuk n muanii $MC 401 u SMC 266 (38,4; 39,5; 39,2 %), a Takxe
y 3yb6oBuaHo# muann $TK 26 M (36,6 %).

Huskas maccoBast moas onerHoBoM kucinothl (1934 %) otmeuena y mumamun 3X 523 3M
3yOOBHIHOTO MOABHUAA. Y OCTaNbHBIX THOPUAOB W JMHUIL MAacCCOBas JIOJS OJIEMHOBOM KHCIOTBHI
coctasisuia 24,4—26,5 %.

ITo MaccoBoit 10J1€ TAIBMUTHHOBOM KUCIIOTHI (Mata3oH u3MeHYUBOCTH OT 9.4 no 12,2 %)
00pa3ipl MaJlo OTAWYAIHMCH APYT OT Apyra, TOT,IIOKA3aTellb HE YJaloCh CBSI3aTh C HAJIMYHUEM
ONpeNeNICeHHON 3HIocnepManbHO MyTauu. [loBBILIEHHONH MaccoBOM [10j1€il MaJlbMUTHHOBOU
KHCJIOTHI XapaKTEPM30BAIMCh HOCHTEW TeHa shy — rudpun SS 386/SS 389, munun 3'SS 389
u 9SS 386 (12,02; 12,3; 12,5 %), Hocurerm rena ae — rubpun AE 392/AE 800 u nuHus
3'AE 800 (12,3; 12,4 %); muaus QBK 69 (wx) — 12,2 %.

Huzkoii noneit manbMUTHHOBOM KUCIOTHI XapaKTePU3yIOTCS HOCUTENIH TeHa Su; — TUOpUI
Jmutpuk u muaus SMC 266.(9,9.u 9,4%), a Taxke manun 3 X 523 3M (3y6ouanas) — 9,7 %
1 3BK 64 (wx) — 9,9 %. ¥ ocranbHbLIX 06pa3oB 3TOT Mokasarenb cocTasasa 10,2—11,2 %.

J10NTOBEYHOCTH €€MSIH HAOCTIEPMATBHBIX MYTaHTOB XapaKTePU3YIOT SHEPTHUS POPACTAHUS
U BCXOXKECTh B ONBITHOM BapHaHTE 10 CPABHEHHMIO C KOHTPOJIbHBIM, a TaKKe MHIEKCHl BIUSHUS
(hakTOpoB B MOIIBHOM, OHBITE «yCKOPEHHOE CTAPCHUEY.

B moparmstomem OosbmiMHCTBE ciydaeB (56 u3 0oO0IIero KoiawdecTBa 72) SHEPrHsl Mpo-
pacTaHUs WsBCXOMKECTh CEMSIH CHHUIKAIIMChH, B OCTAIBHBIX CIy4asX HE U3MEHWINCh WIH HE 3HAYH-
TEJIbHO YBEIIMYMWITUCH, O YEM CBHUJIETEIbCTBYIOT UHACKCHI BIUSHUSI.

B ombiTHOM BapmaHTe CpaBHUTENHBHO BBICOKMMH IIOKA3aTENsIMU DHEPTHH IMPOPACTAHUS
W, BCXOKECTH XapaKTEPU30BAIHCh CEMEHa OOOUX JIET PENpOAYKIIMU O0OpasioB 3yOOBHIHOTO
nofBuIa — rudpuaa Bemmmen (Bo Beex ciaydasnx 100 %) u muaun $TK 26 M (92—94 %); cemena,
BeIpameHabie B 2011 rony, — Hocurenei rena ae — rudpuma AE 392/AE 800 (cooTBETCTBEHHO
96 u 99 %) u matepunckoi uHUH Y AE 392 (100 %); HOocuTenel reHa su): Tubpuma JIMUTPUK
(100 %) u muanun $MC 401 (92—98 %); cemena penpoaykuuu 2014 roga — BOCKOBHIHBIX (WX):
rubpuna burom (92—93 %) u marepunckoi auann $BK 69 (93—96 %).

Huzkumu mnokaszaTensiMu KHU3HECTIOCOOHOCTH CEMSIH 000MX JIET penpoAYKIMH XapaKTepu-
30BaJICh HOCHUTENH TeHa se — rubpua CHexHast KoposeBa (78—85 %) U poauTenbckas JTUHUS
J'CE 843 (22—71 %); nocutenu rena shy — manuu 9SS 386 u 4SS 389 (28—57 %).

Jlnst  ompeneneHuss CBSA3M COACPKAHUSI KUPHBIX KHUCJIOT C JOJTOBEYHOCTBIO CEMSIH
SHIOCHEPMATIbHBIX MYTAHTOB KYyKypy3bl paccuuTaHbl KO3((UIHMEHTH KOPPEIsSLUUd MEeXIy
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MaccoBOW J0Jiel KHUPHBIX KHUCIOT B KOHTPOJBHOM BapuaHTE (MCXOJHbIE IMOKAa3aTeNM) U IOKa-
3aTeNsIMU )KU3HECTIOCOOHOCTH CEMSIH IIPU yCKOPEHHOM cTapeHuu (Tabmuma 1).

B o00a roma nccienoBanuii UMEIN MECTO:

— TIOJIOKUTENbHAS CPEHSS CYIIECTBEHHAs! KOPPEISIUS MEXKIY MacCOBOM J0Jel JIMHOIEeBOH
KHUCJIOTBI, C OJHOW CTOpPOHBI, U JHEpPrHe NpopacTaHHs, BCXO0XKECTbIO, MHIEKCAMU SHEPTrUu
MPOpacTaHus U BCXOKECTH — C ApyTroi: » coctaisia ot 0,48 no 0,67;

— OTpHIIaTeNbHAsl CPEAHsIsl, B OCHOBHOM CYILIECTBEHHAs (MCKJIIOYasi SHEPTUi0 IMpopacTaHus
B 2011 romy) Koppenauus MEXIy MAacCOBOM J0Jei OJEMHOBOM KHUCIOThI M TeMHU  Ke
nmokasarejisiMu: 7 cocTasisi1 ot —0,44 no —0,65;

— OTpHIIaTeNbHAsl CPEAHsIsl, B OCHOBHOM CYIIIECTBEHHAs (MCKIIOYasi SHEPThio, MpopacTaHus
u ee unnekc B 2011 roay) koppemsiust MeX Iy MacCOBOM JI0JI€i CTEapHUHOBOM KUCIOTBL M TEMU KE
roxaszaresisMu: 7 cocTabisit ot —0,36 no —0,61;

— OTpUIIaTeNbHasl CpeAHssl WM ciabas, B OCHOBHOM HECYLIECTBEHHAsi (KpOME 3HEpruu
npopacranus B 2011) xoppensiuyst Mexay MaccoBOM JOJEH NadbMUTUHOBOM KUCIOTHI U TEMU KeE
nokazareysamu: » coctaBua B 2011 r. or —0,39 mo —0,50, B 2014 r. ot 40,12 mo -0,40. B sTtom
cllydae MOXXHO KOHCTaTHPOBATh TEHACHLUIO K OTPULATETbHOWCB3Hx

st MaccoBBIX J0JIEM TAIbMUTOJICMHOBOM M 3IK03eHOBOM KucioT B 2011 romy Halmro-
Jlanach OTPULIATENbHAs CPEIHSS KOPPEISLUSA CO BCXOKECThIO U MHAEKCAMU SHEPTUU IPOPACTAHUS
(HecyliecTBEHHas1) U BCXoxecTH: r coctaBisin oT —0:40 (o —0,48. B 2014 rony umena mecrto
HOJIOKHUTEIbHAS CPEHsS CYIIECTBEHHAs KOppeNslisd 'MAacCcoOBOM JONM NaJbMUTOJIEHHOBOM
KHUCJIOTBI C MHIEKCOM SHEPTUU NpOpacTaHusl.

CrnenyeT OTMETUTH, YTO AJISL BCEX JKUPHBIXKHUCIOD KOPPEIALNSI MAaCCOBOM IO C IHEPrHEH
IPOPACTAHUS ¥ BCXOXKECTHIO B KOHTPOJIHLHOM BapuaHTe ObLTa C1aboi MM OTCYTCTBOBAIA.

Tabnuuya 1. — KoacpdmuneHTbl koppensumn mMexayuHaekcaMmm BNSHUS YCKOPEHHOTO CTapeHns Ha MacCoBYHO
OO0 XXUPHBIX KUCMOT y 3HAOCNepManbHbiX MyTaHTOB Kykypy3bl, 2011/2014 rop,

Table 1. — Correlation coefficients between thesindexes of the accelerated aging effect on the mass fraction of
fatty acids in maize endospermal mutants, 2011/2014

— & = N @ Q 2 o
0 o) 8 o) 2 x 8 2 N
o | £ Sl o | 9] g2 ¢ | 8
= Qv ® = @ Q= I ®
2 s © 3 2 S T @ 8 o
[52]
g 50 o 2 o Q2 = 2
3 % o o = = R a )
I o) ® % I e
5 | & = S £ g | 2 8
C 0] = S O
NansiiituaoBas C16:0 0,34/ | 0,19/ 0,00/ -0,11/ 0,19/ 0,06/ -0,15/ 0,39/
) 0,26 0,21 -0,02 -0,13 0,28 0,02 -0,19 0,32
HansmuTonentosas C16:1 - 0,33/ 0,20/ -0,23/ | -0,08/ | -0,13/ 0,19/ -0,97*/
) 0,37 0,26 -0,39 -0,10 -0,14 0,21 -0,95*

0,04/ | -0,01/ | 0,09/ | 0,15/ | 0,26/ | 0,71%
—-0,05 | 0,09 | 0,06 0,19 —0,25 0,80*
-0,83* | -0,21/ | -0,05/ | -0,33/— | 0,93/
-0,90* | 0,12 | 0,07 0,13 0,11
-0,15/ | -0,27/ | 0,16/ | —0,98%
-0,11 -0,12 0,10 —0,98*
0,17/ 0,10/ 0,97/
0,25 0,21 0,97*

CrteapuHoBasg C18:0 — —

OneuvHoBas C18:1 — — _

JlnHoneBas C18:2 — — — _

JInHoneHoBasi C18:3 — — — — _

3nko3aHoBas (apaxmHoBas) - - . . . . 0,33/ 0,92/
C20:0 0,30 0,94*
—-0,55%/

OnkoseHoBas C20:1 —_ — — — — _ _

—-0,60*
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BosnelicTBue YCKOPEHHOTO CTapeHUs MPHUBEIIO K W3MEHEHUSM MAaCCOBOW JOJU JKUPHBIX
KHCIIOT B Macjie W3 3€pHa JHIOCHEepMalbHBIX MYTaHTOB KyKypy3bl. [Ipuuem Xxapakrep 3THX
W3MEHEHUH, XapaKTepu3yeMblil MHJeKcaMu, ObUl HACHTUYHBIM B 00a Troja HCCIEeI0BaHUM:
koadduimeHTs Koppemsun Mexay uaaekcamu B 2011 u 2014 roxst coctasnsaot ot 0,96 mo 1,00.
DTO JaeT OCHOBAHUE PACCMOTPETh yepeaHeHHbIe nHaeKChI 3a 2011 u 2014 roner.

[Ton neiicTBHEM YCKOPEHHOTO CTapEHUS B CPEAHEM O 00pa3iaM 3HAYUTENbHO YBEINYUIaCh
MaccoBasi JI0JIsI MAJBMHTOJICMHOBOW KUCIOTHL: [ = 47,26 %. Haubonee 3nauntensasiM (1 > 50 %)
9TO yBesluveHHe ObuTo y rubpuna JIMuTpuk (su;) U ero marepurckon muaun YMC 401, musun
J'AE 800 (ae), rubpuma CHexnas Koposiesa (se) 1 00eux ero poaurensckux juanii —= QCE 854
u SCE 843. Bmecte ¢ TeM 3yOOBHIHAS JIUHUS 34X 523 M cauzmna MacCOBYIO JIOJIFO 3TOM KHCIIOTHI
Ha 26,6 %. 3HaUUTEIbHLIC M3MEHCHHUS MMEIIM MECTO B MAacCOBOM HOJIE DHMKO3aHOBOM KHCJIOTHI:
yBenuuenne Ha 65 % y nuaun SMC 266 (su;), yMeHbIIeHHe y 3y60BUAHOrO ruOpHIa BoiMien u
muann @ AE 392 (ae) (I<-50 %); 9iiKO3€HOBO# KHUCIIOTBI — YMEHBIICHUE Y 3yOOBHIHOMN JTMHUM
QTK 26 M (I =-52,08 %), yBenuuenue y qunun G CE 843 (se) (I = 68,24 %)s M0OXkHO Takxke
OTMETHTB OOIIYIO TEHICHIUIO K YMEHBIIEHHIO COJCPKAHUS JTMHOJICHOBON KUCAOTHI (16 00pa3moB
u3 18), siiko3aHoBoi1 KucnoTh (12 06pasnos u3 18).

PaccmoTpuM 3HaUMMBIC KOIPPUITUCHTH KOPPEIISAIUN MKy HHACKCAMHU BIUSHUS yCKOPEH-
HOTO CTapeHUs Ha MAaCCOBYIO JIOJIIO >KMPHBIX KUCIOT y SHAOCIEPMAIbHBIX MYTAaHTOB KYKYPY3bl
(B Tabmume 1 orMedeHBI 3HAKOM «*y»). CylIeCTBCHHBIME' OBUIM KOA()PHUIIMEHTH KOPPEISIny,
Kacarolluecss B OCHOBHOM OEreHOBOM — HACHIIIEHHOHN KUPHOM KHCIOTHI, KOTOpask 0OHapyskeHa
TOJIKO Y 00pa3moB 3yOOBHIHOTO MOABHAA. B Tpex ciydasx 3T Kod()PHUIMEHTH OTpUIIATEIbHBIC,
MpPUYEM BCE OHHM BBIPAXKAIOT COOTHOIICHHE MEXKIY HACBHIIIEHHOW W HEHACBHIIIEHHOW KHCIOTAMHU.
B detripex ciydasx k03 PHUIHCHTHI, IO KpaiHEeH Mepe B OJIMH U3 JIBYX JICT, MTOJIOKUTEIHHBIC; U3
HUX JIBAa — MEXIY IBYMs HACBIIIEHHBIMH XUPHBIMH \KHUCIOTaMH, BA — MEXAY HACBHIIICHHON
W HEHACBIMEHHOW KkucioTamu. Kod)HIHMEeHT, KOppensiuu MeXIy MACCOBBIMU JOJISIMU
OJICMHOBOM U JIMHOJIEBOM KUCIOT (00 HEeHACHINIEHHBIE) OTPUIIATEIbHBIMA.

MOo3HO TIpeIoJiaraTh, 9YT0 HEHACKIIIEHHAs JTMHOJICBas KUCIOTa OyJeT CriocOOCTBOBATH I10-
BBIIICHUIO JJOJTOBEYHOCTH CEMsIH y HOCUTENEH yKa3aHHBIX TeHOB. DakTHuecku xe HOCUTENH Te-
HOB se — ruOpua CHexHas KopofieBa u ponutensckoit muann 3 CE 843; su; — rubpuna JIMur-
puk, muani 3MC 266 1 $MC 401, @ taxxe wx — rubpuaa bunom, muruii $BK 69 u IBK 64
XapaKTepU30BAIHUCH MOHMKSHHON IONTOBEYHOCTRIO. [Ipy 3TOM HOCHTENN MyTaIuil su; U se OTJIU-
YalOTCS TOBBIIIICHHOW MACCOBOM MOJICH OJICMHOBOM KHCJIOTHI, OO0JIaalOIIe MPOTEKTOPHBIMU
cBoiicTBamu. B TO ke BpeMs CpaBHUTEIHHO BBICOKYIO JOJITOBEYHOCTH MOKA3aIl CEMEHA HOCUTEIN
rena ae — rubpuna AE 392/AE 800 u poaurensckoit muaun 9 AE 392. Camyio HU3KYIO J0JITOBe-
YHOCTH MPOSBUIIH CEMEHA HOCUTENEH TeHOB shy, — munuit @SS 386 u 4'SS 389, nMeroriue noBbI-
HIEHHYIO MacCOBYIO JOJIIO TPUTIIMLEPHUIOB MATbMUTHHOBOM, OJIEMHOBOM U CTE€ApUHOBOW KHPHBIX
KUCTOT. AHasiu3 K0P PUIIEHTOB KOPPEIAINN CBUACTEIHCTBYET O MOJIOKUTEIHLHON CBSI3U MOKa3a-
TeJeH JTOATOBEYHOCTH CEMSH C MacCOBOM JOJIeH JIMHOJIEBON (HEHACHIIIIEHHOM) KUCIIOTHI; OTpHIla-
TENbHOM CBSI3M/C MAcCCOBBIMH JIOJISIMU OJIEMHOBOM (HEHACHIIIEHHOW) U CTEApUHOBOM (HACHIIICH-
HOIT) XKncioT. OTpHULaTenbHas CBsI3b COJEPKaHUS OJIEMHOBOM KUCIIOTHI C JOJTOBEYHOCTHIO CEMSH
HE JIaeT OCHOBAHUS TOBOPUTH 00 OJHO3HAYHOW TOJOKUTEIBHON CBSI3U COJEPKAHUSI HECHACHIIICH-
HBIX YKMPHBIX KUCJIOT C JIOJIFTOBEYHOCTHIO CEMSIH SHAOCIIEPMAIIbHBIX MYTaHTOB KYKYpPY3bl.

PaccmoTpenue ko3(hHUIIMEHTOB KOPPENSIUU MEXAY HHICKCAMH BIHSIHHS yCKOPEHHOTO
CTapeHHs Ha MacCOBBIEC YMCIIA KUPHBIX KHCIOT MOKA3bIBAET, YTO Yy 00pa3lioB KyKypy3bl U3MEHE-
HUS B )KUPHOKHCIIOTHOM COCTaBE IO/ BIUSHUEM YCKOPEHHOTO CTapeHHUs, M0 KpaiHel Mepe B Ya-
CTH CIIy4yaeB, MOKHO OOBSICHUTh MPOTEKTOPHOM POJIBbI0 HEHACBHIIEHHBIX XUPHBIX KUCIOT, KOTO-
pbIe TMOABEPrarOTCS HACBHIIICHUIO; B JIPYTUX CIydasX MacCOBBIE YHCIA KHPHBIX KHCIOT OIHOU
TPYIIIBI (HACBIIIIEHHBIX JTM00 HEHACHIIIICHHBIX ) H3MEHSIOTCS TTapaJUIeIbHO.

CornacHo O0IIENPUHATOMY MHEHHIO, HOpMa PEaKIUU THOPH/IA IIHPE, YEM €T0 POIUTEILCKUX
muaui [8; 9]. CnenoBaTenbHO, MOKHO OBLJIO OKHIATh, YTO CIIOCOOHOCTH THOPHIHBIX CEMSH MTPOTH-
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BOCTOSITh CTPECCOBBIM (haKTOpaM (KOTOPBIMU SIBJISIFOTCS YCKOPEHHOE CTapEHNE U IPOMOPAKUBAHKE)
JIOJDKHA OBITH BBIIE, YEM Y POAUTEIbCKUX JMHUH. B HalmX ombiTax 3TO MPOSIBUJIOCH B BapHaHTE
C YCKOPEHHBIM CTAPEHUEM B IPYIIE HOCUTENEN TeHa s/, UMEIOINX HaUMEHee JO0JITOBEUHbIE CEMEHA,
U 'y 00pa31oB 3y0OBHIHOTO MOJIBU1A, CEMEHA KOTOPBIX ObLTH HanOoJIee J0JIrOBEUHBIMHU.

3akaouyenue. OCHOBHBIMH KUPHBIMH KUCIOTaMU B Macje U3y4YEeHHBIX 00pa3loB KyKypy3bl
SBJISIFOTCSI HEHACHIIIIEeHHbIe — oJienHoBas (17,4—47,8 %) u nunonesas (36,7—68,2 %). MeHb-
IIy10, HO 3HAYUTEIBHYIO JIOJII0 COCTaBISIOT HACHIIICHHBIE >KUPHBIC KUCIOTHI: MaJbMUTHHOBAS
(8,9—13,5 %) u creapunoBas (1,4—4,4 %). OcranbHble XKUPHBIE KUCIOTHI — HATBMUTOJICUHO-
Basi, THHOJICHOBAsI, SMK03aHOBAas (apaXxMHOBAs), HIIKO3eHOBasI, OETeHOBAsI — MPEACTaBICHBI OYCHB
mayoi goneit: ot 0,06 mo 4,32 %. Macno u3 3epHa 00pasioB 3yO0OBHUIHOTO MOABHIA-— THOpHUIA
Boimnen, muanit TK 26 M u 3X 523 3M — coieput Takxke G6EreHOBYIO KHCIOTY),B HE3HAYUTE-
npHBIX KonmdecTBax (ot 0,07 mo 0,18 %).

PamxupoBaHue 1o MaccoBo¥ J10Jie B pa3HbIe TOJIBI B [IEJIOM COBMAIAET Misl KUPHBIX KUCIIOT CO
CPaBHUTEJIBHO BBICOKOM MAacCOBOM JOJIE — CTEapUHOBOM, OJICMHOBOM, JIMHOJIEBOM, JIMHOJIEHOBOM,
MaJILMUTHHOBOM. J{J15 JKUPHBIX KUCIIOT C HU3KOW MacCOBOM J0NEN paHKMPOBAaHNE HE COBMAAET.

[ToBBIIIICHHON MacCOBOM [10JIeH JMHOJEBOM KHUCIIOTHI BBIAENSIOTCS 00pasilbl 3yOOBHIAHOTO
noaBuaa — rubpua Bemvmen u muann YTK 26 M u 34X 523 3M, BOCKOBUIHBIE — HOCHUTEIH I'€Ha
wx — ruOpua burom u pomurensckue muann $BK 69 ud BK.64; rena ae — rubpun AE 392/AE 800
U poautensckue yuann YAE 392 u J'AE 800 (47,9467,3%). Haumensmeili maccoBoii ponei
JIMHOJIEBOM KHMCIIOTBI XapaKkTepu30Bamuch tuaun 9SS 386 (ten sh,) u G'CE 843 (se) — 37,0 u 39,4 %.
VY ocranbHBIX 00pa3LOB 3TOT MOKa3aTellb ObUT IPOMEXKYTOUHBIM — B cpeiHeM 43,0—49,4 %.

MaccoBasi 101151 0JIEMHOBOM KHCIIOTHI ObLIa.00JBIIEH Y HOCUTeNel reHa se — ruopuaa CHexHas
KopoJieBa u poxuresbekux uanii Y CE 854 u &'CE 843 (35,6—46,0 %); rena su; — rudpua JIMuTpuk
v muanit YMC 401 u SMC 266 (38,4—39,5%), a Taoke muanu QTK 26 M (3y6oBuaHoi). Huskas
MaccoBasi JoJsi onenHoBor kucnotel (19,4 %) oTMedeHa y nuHUM 3yOOBUAHOTO MOJBHIA 34X 523 3M.
Y ocTaJTbHBIX THOPHIIOB ¥ JITHUH MacCOBast JIOJIST OJICMHOBOW KUCIIOTHI cocTaBiisuia 24,4—26,5 %.

IToBBILIEHHOW MacCOBOW JIOJiCH MAaTbMUTHHOBOM KHUCIJIOTHI XapaKTEPU30BAJIUCh HOCHUTEIHN
rena shy — rudpun SS 386/S8.389, munuu 3'SS 389 u @SS 386 (12,0—12,5 %); rena ae — rud-
pun AE 392/AE 800 u munus JAE 800 (12,3; 12,4 %); manus QBK 69 (wx) — 12,2 %. Huskoii
JOJIeH TATbMUTHHOBOML KUCIOTHI XapaKTePU3YIOTCS HOCUTENU TeHa su; — rudpua JMUTPHK U JTH-
mus 3 MC 266 (9,9 u 9,4 %);.a Taxke mannn 3 X 523 3M (3y6osuanas) — 9,7 % u SBK 64 (wx) —
9,9 %. y ocTanpHBIX:QOPa3LOB ATOT MoKa3aTenb cocTaBisu 10,2—11,2 %.

B omnbiTe ¢ yCKOPEHHBIM CTapeHHEM JOJITOBEYHBIMU OKa3aJIUCh ceMeHa 00pasloB 3yOOBUI-
HOro mojBufla, — rubpruna Beivnen u muaun 3X 523 3M, HocuTeneil rema ae — rubpuia
AE 392/AE 800 u marepunckoit auHuu S AE 392. Huskoil 10aroBEYHOCTHIO XapaKTEPH3YHOTCS
ceMeHasHOCUTeNel rena se — rubpuna CHexHas KopoieBa W poautensckoi suann G CE 843;
rena shy~—amnnii 9SS 386 u 3'SS 389.

JLis BCeX KMPHBIX KUCIOT KOPPESIIIHS MacCOBOM JI0JIH C TIOKA3aTEISIMH KU3HECTTOCOOHOCTH
CEMSIH B KOHTPOJIbHOM BapuaHTe Oblia c1a0o0il UM OTCYTCTBOBAA.

YcraHoBIIEHA MTOJIOKUTEIBHAS CBSA3b [TOKA3aTENEN JOJITOBEYHOCTH CEMSIH C MACCOBOM JI0JIEH JIH-
HOJIEBOH (HEHACHITICHHON) KUCIOTHI (7 = 0,48—1,76); oTpuIlaTeibHasK CBSA3b C MACCOBBIMH JIOJISIMHU OJIe-
MHOBOM (HEHACHIIIEHHOW) U CTEaPUHOBOM (HACKIILIEHHON) K1CTOT (7 coctanisier ot —0,36 1o —0,74).

BoznelicTBue yCKOPEHHOTO CTapeHUsl MPUBEIO0 K U3MEHEHHUSIM MacCOBOM JOJIH KUPHBIX KHUC-
JIOT B MacJie U3 3epHa YHA0CIIEPMATIbHBIX MyTaHTOB KYKYPY3bl, IPUYEM XapaKTep ITUX U3MEHEHUN
OBLT UIEHTUYHBIM B 00a rojia UCCIeJOBaHUM U 3aBHCEN OT T€HOTHIIA.

[Ton neiicTBHEM YCKOPEHHOTO CTapEHUS B CPEAHEM IO 00pa3IiaM 3HAYUTEIHHO YBEIHUMIAChH
MaccoBasi 10Jisl MaJbMUTOJIEMHOBON KUCIIOTHL, IpUYeM HanboJiee 3HAUUTENbHBIM 3TO YBEIHUEHUE
ObL10 y rubpuaa CHexHas KoposieBa 1 00enx ero poaurenbekux junnii — 9CE 854 u JCE 843
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(se), rubpuna JImutpuk (su;) u ero marepunckoit muaun $MC 401, muaun JAE 800 (ae) u ru-
opuga SS 386/SS 389 (shy). 3HauuTenbHBIE M3MEHEHUS HMMEIH MECTO B MAacCOBOW JoJje
SUKO3aHOBOM KHUCIIOTHL: yBenudenue y juauu G MC 266 (su;), yMEHbIIEHUE Y 3yOOBUIHOTO
rubpuna Beivmien u uann (ae) $AE 392; 3#K03€HOBOM KHCIOTHI — YMEHBIIIECHHE Y 3yOOBUIHOM
muamn QTK 26 M, ysenwuenwme y smumamu (se) JCE 843. Ormeuena oOmias TeHIEHIHMS
K YMEHBIICHUIO COJIepKAHUS JINHOJICHOBOM U 3MK03aHOBOM KUCIIOT.
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In the experiment with accelerated aging of maize endospermal mutants seed, a positive relationship was
established between the indicators of its longevity and the mass fraction in their oil of linoleic acid (» = 0.48—0.76);
negative connection with mass fractions of oleic and stearic acids (»r =—0.36 to —0.74).

Under the influence of accelerated aging, the mass fraction of palmitoleic acid increased significantly (by more than
50%) in the Snezhnaya Koroleva (se) and both its parent lines — QCE 854 and JCE 843, the hybrid Dmitrik (su;) and its
mother line YMC 401, the line AE 800 (ae) and SS 386 / SS 389 hybrid (sh;). The mass fraction of eicosanoic acid
increased by 65 % in the line & MS 266 (su;), decreased by more than 50 % in the tooth-like hybrid Vympel and the line AE
392 (ae); eicosenic acid — decreased in the indentata line $GK 26 M by 52 %, increased by 68.2 % in the line CE 843 (se).

[octynuna B pemakimro 24.05.2019



IHAMSATKA JJIs1 ABTOPOB
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