Yupexaenue oopa3oBaHus
«bapaHOBUUYCKUI rOCYJapCTBEHHBIA YHUBEPCUTET»

Becmnuk, bapTV

E:xexBapTajbHbIi HAYYHO-NIPAKTHYECKH A )KyPHAJ

Wznmaéres ¢ mapta 2013 1. Brimyck 7, centsops, 2019.  Cepust «buonmornyeckue Hayku (oOrmmast
ouomorus). CenbCKOX03SIHCTBEHHBIC
HAYKH (arpOHOMUS )»

Yupeoumenw: yupexnenne obpazoBanus «bapaHOBUUCKHUI rOCY1apCTBEHHBI YHUBEPCUTETY.

PEJAKIIMOHHAS KOJIJIET'USI

Inasneti pedaxmop oicypuana Koaypko Bacunmii ViBaHOBHY, TOKTOpP CENTbCKOXO03SHCTBEHHBIX HAYKgHPO(HSCeop, akaJeMuK
Bbernopycckoif WMHXEHEPHOWH aKaIeMHH, aKaaeMHK MexXIyHapoIHOH aKaJeMHUH TEXHHYECKOTO 400pa3OBaHMS, aKaJeMHUK
MexayHapomHOH akageMHH HayK MeJarormieckoro oOpa3oBaHMs, aKaIeMHK AKaIeMHH SKOHOMHUYECKHX) HayK YKpauHBL,
3acimyxeHHBIH paboTHHK oOpasoBanmsi PecmyOmmkm bBemapyck, pexrop yupexnenus obpa3oBanmsi, «bapanoBuuckuit
rocynapctBeHHblil yauBepcurer» (bapanosuun, Pecryonuka benapycs).

3amecmumens 2nagnozo peoaxmopa ucyprana Kmumyk Bragumup BragumupoBufl, KalIHIaT SKOHOMHUYECKHMX HayK,
JIOLIEHT, TPOPEKTOp MO HAy4HOW paboTe yupexaeHuss obOpasoBaHui «bapaHOBHYCKHH TOCYNApCTBEHHBIH YHHBEPCUTET»
(bapanoBuun, Pecrry6nuka benapycs).

PEJAKIIMOHHAS KOJIJIET USI"CEPU T
I'naBHbIl pegakTop)cepun

Poiunesuu Cepreit KOHCTAHTHHOBHY, KaHAUIAT OMONOEAYCCKAX, HAYK, NOLIEHT, JOLEHT Kadelpbl €CTECTBCHHOHAYYHBIX
JTUCLUIUTIH yupexaeHus oopasoBanus «bapanoBudckuii rocy napedBeHHBIN yHIBepcuTeT» (bapanosuuu, Pecry6iuka benapycs).

PenakTopfrexCTOB HA aHTJIMIICKOM f3bIKe

KapameroBa Enena ['eHHanpeBHa, KaBaumaT WQUIOIOTHYECKAX HAyK, [OICHT, 3aBEAYIOIIUA Kadenpoil Teopuu
U npakTHkd nepeBosa Ne | yupexaeHus oOOpasoBaHus «MMHCKHH TOCYJapCTBEHHBIH JIMHTBHCTHYECKHH YHHBEPCUTET
(Mumsck, Pecrryonuka benapycs).

Abaposa Enena DnyapioBHa (oméemameennvlii 3a HanpasieHue «AepoHomus»), KaHIUIAT CeIbCKOXO3SHCTBEHHBIX HaYK,
JIOIEHT, TUPEKTOp 000COOICHHOTO “CIPYKIYPHOTO moapa3iencHust «JIIXOBHUCKMHA TOCYZapCTBEHHBIH arpapHBI KOJIIEIK
yupexaeHus oopazoBanus «bapaHoBHUCKHI rocynapcTBeHHEIH yHUBepeuTeT» (JIsxoBnun, Pecriybimka benapyce);

3emormsiquyk AnekelBragumirposuy (omseemcemeennulii 3a nanpagienue « Obwasn duono2usy), KaHAUAAT ONOTOTUUECKUX
HayK, JOLEHT, 3aBeAyFOLIMil (Kapeapoil ecTeCTBEHHOHAYYHBIX MUCHHUIUIMH YYpexIeHus oOpazoBanus «bapaHoBuuckuit
rocynapcTBeHHbIi yHuBepeure™» (bapanosuun, Pecryonuka benapycs);

Anexcannp6Bud JOsen) PorociaBoBuy, 1OKTOp OHONOrHMYecKHx Hayk, mpodeccop, 3aBeayroumii kadeapod 300510ruu
[TomopckoiigakanemMuu' B Ciayncke (Ciynck, [Tonpia);

BisrokoBa ‘Tazesiia TumodeeBHa, KaHIUZAT CEIBCKOXO3AWCTBEHHBIX HAyK, CTapIIMi TpernogaBaTeib Kagempbl
€CTeCTBEHHOHAYIHBIX IUCIUILINH YUIpexIeHUs oOpa3oBaHus «bapaHoBHUCKHII rocymapcTBeHHBIN yHHBepcuteT (bapanoBmtm,
Pecrry6mikabenapycs);

Bymryesa Bepa l1BanoBHa, TOKTOp CEbCKOXO3MHCTBEHHBIX HayK, Ipodeccop, mpodeccop Kageaps! CeNeKIud U TeHETHKN
yupexxaeHus: oopasosanus «benopycckas rocynapcrsenHas opaeHoB Oxrsiopbckoit Pepomonnu u Tpynosoro Kpacnoro 3namenu
cenbckoxo3siicTBenHas akagemus» (I'opku, Pecrrybnuka benapycs);

I'pu6 Cranucnas MBaHoBu4, akagemuk HaunonaneHo# akagemuu Hayk bemapycu, ZOKTOp CeNbCKOXO3SHCTBEHHBIX HAYK,
npodeccop, IIaBHBIH Hay4YHBIA cOTpyAHUK PecmyOnukanckoro yHutapHoro npeanpustus «Hayuno-npakrudeckuii 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, Pecry6inka 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
(Munck, Pecriy6imka Benapyce);

Jlykamenu Huna IleTrpoBHa, IOKTOp CEJNBCKOXO3SHCTBEHHBIX HaykK, mHpodeccop, 3aBelyroluid kadeapoid KopmMo-
MPOM3BOACTBA YUpexaeHus oOpa3oBaHus «BureOckas opmeHa “3Hak mouyéra” TOCYOapCTBEHHAs aKageMus BETCPHHAPHOU
MeauuHb (Butebck, Pecybnmka bemapycn);

IIpoxun Anexcannp AnekcaHIpOBUY, KaHIUIAT OHOJIOTMYECKMX HAyK, CTApIIMA HAy4YHBIH COTPYTHUK (eaepalbHOro
TOCY/IapCTBEHHOTO OIOKETHOTO yupexkaeHus Hayku «MHcTuTyT Ononorun BHyTpeHHuX Box nmenu . J1. ITananuna Poccniickoit
akanemun Hayk» (1. Bopok, Poccuiickas ®enepauns);

113 ®ennonr, nokrop, npodeccop, HCTUTYT SHTOMONOIHH, (aKyJIbTET €CTECTBEHHBIX HayK, YHuBepcuTeT uMeHn CyHb
Stcena (I'yanuwxoy, Kuraiickas Haponnas PecmyOnuka);

[IlamanaeB BukTOp AHATONIBEBHY, JOKTOP CEJIBCKOXO3SHCTBEHHBIX HAYK, CTAapIIMi HAay4HBIH COTPYAHMK, Hpodeccop
Kadenpel arpOHOMHH M JKOJIOTHH (heNepalbHOTO TOCYIapCTBEHHOTO OOKETHOTO O0Opa3oBaTEIbHOTO YUPEKICHHS BBICIIETO
npodeccuoHanbHOrO 00pa3oBaHust «CMOJCHCKas TOCYJapCTBEHHAs CelbCKOXO3siicTBeHHas akamemus» (Cmonen€k, Poccmiickas
Denepars).

logpman Jleonnn VicaakoBud, TOKTOP CEIBCKOXO3SHCTBEHHBIX HAYK, CTAPUIMI HAYYHBIH COTPYIH.
YHUTapHOTO npeanpusatus «MuHCKas o0yacTHas CelbCKOXO3SICTBEHHAs ONbITHAs craHuus Haumo HOHN
Benapycu» (n. Hatanbesck, Pecirybnuka benapycs);

SAnuypeBny Onbra BukTopoBHa, KaHAMZAT OHOJIOTMYECKHX HAyK, IOLEHT, 3aBEIyIOLIH adeqpoil 300J0TUH U
(GbU3MONIOTUH YeNOBeKa M JKUBOTHBIX YUpeXJIeHHs 00pa3oBaHus «I'POJHEHCKHH TOCYAapCTBEHHBIH YH CUTET MMEHHU 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 . J

Toonucnwie unoexcwoi: 00993 — 111 HHIUBUAY ATBHBIX TTOITACYHIKO 32 — 17 opraHu3alnui.

CITYOJIMKAHCKOI'O
MUH HayK

CBHIETENBECTBO O PETHUCTPALUH CPEACTB MACCOBOM HHQOP " 1533 or 30.07.2012, BeimanHoe MuHUCTEPCTBOM
nHpopmarmu PecrryGukn benapycs.

B coomsemcmeuu ¢ npuxasom Beicwieii ammecma komuccuu Pecnybauxu benapyco om 21 saneapa 2015 2. Ne 16

Hayku (azponomust)y exmiouén 6 Ilepeuenv Ha Pecny6ruxu FBenapyco 0ns1 onyonukoeanusi pe3yibmamos
ouccepmayuOHHbIX UCCIe008aHULL NO OUOTOSUYECK! M (00was 6uonocus), cenbCKoXo3AUCMEEHHVIM HAYKAM (A2POHOMUS).

Hayuno-npaxmuueckuti oicyprnan « bapl'Vy exmouén ¢ PUHI] (Poccuiickuili UHOEKC HAYYHO20 YUMUPOBAHUS),
JUYeH3UOHHbIL d02060p Ne 06-1/2016.

H30amensy: yupexeHue o0pas 51 «bapaHOBHUCKMI rOCY1apCTBCHHBIN YHUBEPCUTETY.

Brixomut Ha pycckom, OETIOPYCCKOM U aHTTTHICKOM SI3bIKaX.

Ha Teppuropuu Pecrry6nuku Benapycs.

Ho-uzoamenvcrou epynnoii C. A. Bepe3Hiok
mop A. 10. Cunopenko

W a5 6épcmra C. A. bepesHrok
op C.A. bepesHiok

amucano B medats 13.09.2019. ®opmar 60 x 84 '/5. Bymara odcernas. Ieuars mudposas. Tapuutypa Taiimc. Ve meu. m. 18,50.
Vu. . 1. 14,10. Tupax 75 k3. 3aka3
€Ha CBOOO/IHas.
nurpaduyeckoe ucnonHenue: ['popHeHckoe oOiacTHOE yHUTapHOe nonurpaduyeckoe npeanpustie «CIOHUMCKas TUIOTpadus.
CBUJIETEIBCTBO O TOCYAAPCTBEHHON PErHCTpallMU H3JaTels, U3TOTOBUTEINS, PACIPOCTPAHHUTENs MedaTHBIX m3maHumii Ne 1/203 ot 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 (arpaHoMis )»

3acnasanvuik: ycranosa agykansli «bapaHaBilki A3spxKayHbI YHIBEPCITITY.

POJIAKIBITHASI KAJIET TSI

Tanoynur paoaxmap uaconica Kadaypka Bacine IBaHaBiu, MOKTap celbckarachagapuslx HaByK, Hpagecap, axkaadMik
Benapyckait imKbIHEpHaH akaldMii, akaJdMik MiKHApOJHAH akamdMii TOXHIYHAW aJyKaibli, akamMik AMDKHEapOmHAN akandMii
HaBYK IleJlarariyHail amykaisli, akaJdMiK AKaJdMii SKaHaMIUHbIX HaBYK YKpaiHbl, 3aciyxkaHsl paOofHik anyKaueli PacmyOumiki
Benapycs, pakrap ycraHoBHI aaykaisli «bapanasinki q3spxxayHbel yHiBepcita™ (Bapanasiusl, PacryOaika benapyes).

Hawmecnix eanoynaca paoaxmapa uaconica Kinimyk Ynansimip Ynansimipapid, XaHapIqaT gKaHaMIuHBIX HaBYK, JalldHT,
npapIKTap Ia HaBykoBail pabome ¥craHoBbl anykausl «bapanaBinki msspxayHbil yHiBepeiroy™y(bapanasiusl, PacnyoOumika
Benapycs).

POJIAKIBITHASI KAJET ISIRCEPBII
I'asoyHbI pa1aKTap cephli

PeiapmzeBiu  Cspreit KancranninaBiu, kanablgaT OisutariyHeiX, HaByK), AAIPHT, JAIPHT Kadeapbl NpbIPoAa3HayybIX
JBICLBITUTIH YCTaHOBBI aayKaubli «bapanasiuki a3spxayusl yHiBepcima®» (Bapanasiubl, Pacmy6nika benapycs).

Papakrap mkerajna aupdilickaii MoBe

KapaneraBa Anena ['eHamsbeyna, kanabigapbianariydpix HAaBYK, JALPHT, 3aramdblk Kadeapbl TIOPbI 1 MPaKTBIKI
nepaxiagy Ne 1 ycTaHOBBI amyKarbli « MIHCKI A3SpK@YHBI JITHFBICTHIYHEI YHIBepCiTIT» (MiHCK, Pacmy6mika benapycs).

AbapaBa Anena DnyapaayHa (aoxkasuvl 84, Hanpamax «Azpanomisy), KaHIOBIAAT CelbCKaracmagapyblx HaBYK, AAIHT,
JBIPIKTAp ajacoOieHara CTPyKTypHara HaupagissaiieHHs <«JIaxaBinki A3gpKayHbl arpapHbl Kalle[pK» YCTaHOBBI aJyKalbli
«bBapanasinki q3sipkayHel yHiBepciTaT (dlsixaBitisl, Pacy6ika Benapycn);

Semarmsaaduyk Ajskcelt YnansiMipaBiy, (@oxaszHel 3a manpamax «Aeyavhas 6isnozisy), KaHIbIIAT OisyariyHeIX HaBYK,
JAIPHT, 3araj4slk Kadeapbl NpeiPeIasHaydbIX [bICHBILIIH yCTaHOBHI axykaubli «bapaHaBilKi J3sip)xkayHbl YHIBEPCITIT»
(bapanasiusl, Pacry6mika Benapgcs);

AnexcannpoBiu Auner Pamacnmapasiu, nokTap OisulariyHbIX HaByK, Hpadecap, 3araguslk kadenpsl 3aamorii ITamopckaif
akammii ¥ Ciyncky (Cryma€xk, Blossiinga);

bistokoBa TamusHa, [{imadeeyna, kaHabIIaT celabcKaracnaapyublx HaByK, CTapIbl BBIKIAQIYBIK Kadeapbl MpbIpogazHayubIx
IBICUBITUTIH yCTaHOBEmaAy Kalibli «bapanasiuki a3spxaynsl yHiBepciTa™» (bapanasiusl, Paciy6nika benapycs);

bymyea BepafIBanayua, mokrap cenbckaracmagapybix HaByK, npadecap, mpadecap Kadeapbl Celekibli i TeHEeTBIKI
ycranosbifanykausli. «bemapyckas maapxayHas opmdHay Kactperaminkait PsBamromeri 1 IIpamoymara YsipBomara Crsra
cenbcKaracragapyas akazMmis» (Iopki, Pacmy6mika bemapycs);

Tpriof Cranicnay IBanasiu, axamdmix HanpisHanbHail akamdmii HaByk bBemapyci, mokrap cenmbckaracrafapybslX HaByK,
npadecap, ‘TAIOYHbI HaBYKOBBI CyIpaloyHik PacmyOnmikaHckara yHiTapHara mnpainpsieMcTBa «HaByKOBa-IpakThIYHBI LHTP
HanpisiHanpHaakaadmii HaByk benapyci na semnsipoocte» (Komzina, Pacmy6itika benapycs);

I'perusik Bacins BitanbeBiu, nokrap OisutaridHelX HaBYK, JAIPHT, 3araidblk Kadeapsl aryjibHald JKajorii i METOMBIKI
BBIKJIaZaHHs Oisutorii benapyckara a3spixaynara yuisepcitara (MiHck, Pacny6Guika bBenapycs);

Jhxyc MaxkciM AHaTonbeBi4, KaHIbLIAT OisUIariyHbIX HaBYK, AAIPHT, AAIPHT Kadeaps! 6ataniki benapyckara a3sipixkayHara
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);



TIpokin Anskcanap AJsKcaHIpaBid, KaHAbIAAT OisUlariyHbBIX HABYK, CTAaplIbl HABYKOBBI CYyNparoyHIK (endpaibHaii
I3sipykayHal OropKITHAll ycTaHOBBI HaBYKU «IHCTHITYT Oisutorii YHyTpansix Bonay ims I. JI. [lananina Pacifickait akagomii HaByK»
(. Bapok, Paciiickas ®emdpartibis);

L35 ®ennonr, noktap, npadecap, [HCTBITYT dHTamanorii, GaKynIbTIT 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, JAIIHT, 3araadbik Kadeapsl 3aanorii i ¢isisuiorii yanaBexka
1 )KBIBEN yCTaHOBBI axyKansli «[ poa3eHcki a3sapxayHel yHiBepciTaT imMst Anki Kynaney (I'poana, Pacmy6iika bemapycn).

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

E-mail: vestnik@barsu.by .

Taonicuwis indaxcwr: 00993 — s iHABIBIAYaNBHEIX Magmicubikay; 009932 — s aj iza

Hasykoga-npakmuluHel yaconic «Becnik bap/[V» cepuvisa «bisanaziunvia
(acpanomis)y ykmouansl y Ilepanix masykogvix evidanusy Pacnyonixi be.
dacnedasanHsy na GiANASIYHBIX HABYKAX (a2yIbHas Oisnozis), cenvbckaza

Hasykoea-npaxmueiuner uaconic «Becuik bap/{V» yrnou 'HI] (Paciticki iHO9KC Hagykosaea yvlmaGaHHs),
JysH3itHeL 0azasop Ne 06-01/2016.

Buioasey: ycranosa agykansli «bapaHaBiliki a3spxk

3acaduvik padakyviiina-evioageyrai 2
Toxniunwt padaxmap I'. YO. Cinapatika
Kamn tomapnas éépcmra C. e
Kapskmap C. A. Bepa3Hiok

[Magmicana na Apyky.
Vi.-bin. apk. 14,15. Teipax
Kot cBaboHb)

pozaseHckae abiacHoe yHiTapHae nanirpadiunae npaanpsiemctBa «Cionimckas Thimarpadis». [lacBenuanue
ay11a, BEITBOPLIBI, PacayCio[KBaIbHIKa qpyKaBaHbIX Beimanusy Ne 1/203 ax 07.03.2014, Ne 2 ax 25.02.2014.
mina, 16, 231800 Cuonim, I'ponzenckas BoOL.

a0 13apKayHai pari
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© Bap/lV, 2019
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EDITORIAL BOARD

Editor-in-Chief Vasiliy 1. Kochurko, Doctor of Agriculture, Professor, Member of the Belarusian Academylef Engineering,
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, ass@€iate professor,/Vice-rector for Scientific
Work of Baranovichi State University (Baranovichi, the Republic of Belarus).

EDITORIAL BOARD OF THE SERIES
Editor of the issue

Sergey K. Ryndevich, Ph. D. in Biology, associate professorgat the ‘Department of Sciences, the Education Institution
“Baranovichi State University” (Baranovichi, the Republic of Belarus).

EnglishiEext Editor

Yelena G. Karapetova, Ph. D. in Philology, Head“of the/Translation and Interpreting Department No 1 at the Education
Institution “Minsk State Linguistic University” (Minskjthe Republic of Belarus).

Yelena E. Abarova (responsible for the\topic area “Agronomy”), Ph. D. in Agriculture, associate professor, Head of the
economically autonomous structural subdivision, “Eyakhovichi State Agricultural Colledge” at the Education Institution “Baranovichi
State University” (Lyakhovichi, the Repitblic of Belarus);

Aleksey V. Zemoglyadchuk (réspénsible for the topic area “General Biology”), Ph. D. in Biology, associate professor,
Head of the Department of ScigficesithepEducation Institution ‘‘Baranovichi State University” (Baranovichi, the Republic of
Belarus);

Oleg R. Alexandrovi€h, DaSc.in Biology, Professor, Head of the Department of Zoology at Pomorsk Academy in Slupsk
(Slupsk, Poland);

Tatyana T. Bizyukoeva, Ph? D. in Agriculture, Senior Lecturer of the Department of Sciences, the Education Institution
“Baranovichi State dIniversity?,(Baranovichi, the Republic of Belarus);

Veragl, Bushuéva,(D. Sc. in Agriculture, professor at the Department of Selection and Genetics, the Education Institution
“The Beldrusian)State, Agficultural Academy in the name of order of the October Revolution and Labor Red Banner” (Gorki, the
Republig,of Belarus);

Stanislav 1. Grib, D. Sc. in Agriculture, member of the National Academy of Sciences of Belarus, Head Researcher at the
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BIOLOGICAL SCIENCES
General biology

UDC 563.12

Yu. U. Zaika', N. Yu. Anikina®
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ON NEW LOCALITIES OF MARINE MICROFOSSILS
IN UPPER CENOZOIC DEPOSITS OF BEEARUS

New data on microfossils from the Upper Cenozoic strata fromethe t€tsitory of Belarus are reported in the article.
In the Radashkovichy Upland (Central Belarus), in sands, silts and lays, Which are currently mapped as Middle
Pleistocene, a mixed association of Upper Cretaceous and Cenozoic goraminifera was revealed. It is suggested that the
Upper Cretaceous foraminifers were reworked in the process of erosionjef l1eose Coniacian — Maastrichtian sediments
previously deposited in that region, whereas Cenozoic ones can“@ccur m reworked sediments as well as in situ, as
inhabitants of a Late Cenozoic marine basin which supposedly spteadigver 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 presénfistudysis 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 bankg).in'boulder clay. Their host sedimentary unit is regarded in the
regional geological literature as the moraine of thepMiddle Pleistocene Dnieper glaciation. Perhaps this paleontological
finding provides evidence of the supposed Late,Cenozoic marine transgression to this region. On the basis of the studied
material preliminary assumptions about paleogeogsaphical 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’
| Vuitaprae npaanpsiemctsa «eacepsicy, By Suki Maypa, 53,
220036 Miuck, benapycs, +375 (44) 709 37 36, yu_z@tut.by;
*DasapeicaBa 3 abMexaBaHail anKaszHaciio «L[PHTpanbHas ropHa-reaaridaas 1a6apaTopbis,
AkusiOpeki mpacrekT, 1. 131/6, 167000 Ceixtberykap, Pacmyonika 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
Husmpa, Ha Yexonze Ilameckail Hi3iHBL YMSAITYANBHEI aqKIaibl ¥ paTisHANbHA-TeaaTigHal JTiTapaTypsl aJHOCSIIA
Jla CAp3AHATA IUICHCTAalPHY 1 Jidanua MapsHail [lHAmpoyckara 37ei3sHEHHS. 3HAXOAKAa MOXa 3 SyJfla najieaH-
TaJIariYHBIM CBEJYAHHEM ITO3HEKalfHa30lckara 3aTamieHHs ratail Boonaci. I[Ipananyroria namspa3/His BEICHOBBI Ipa
nayiearearpadigasia abcTaHOYKI 1 YMOBBI CEIBIMEHTAIIBII.

Karouasbist ciioBbI: (apaminidepbl; Mapckis apraHiuHbisi BBIKAITHEBBIS MIKPAPIIITKI; BEPXHsIS KPkiaa; MO3Hi
(BepxHi) KaitHa301; IepaagKiIagaHHe; 3HAX0MKaHHEe “in situ”’; bemapych.

Mau. 8. Biosmisirp.: 20 Ha3Bay.

Introduction. The micropalacontological study of some typesfof satgillageous sediments of
Belarus, regarded by most researchers as formations of glacialgenesis, that'we had undertaken ear-
lier, led to the discovery of Foraminifers and remains of other‘grodps 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 anciengyformations and organisms that lived di-
rectly in the basins of the newest sedimentation. This ig not ‘entirely consistent with the glacial ver-
sion of the formation of the enclosing sediments [2]n ‘patticular, the good preservation of fragile
microfauna excludes the repeated destructive effects of a series of glaciations, including glacial
plucking of the subglacial substrate, erosion bysmeltiwater streams saturated with abrasive particles,
high pressures on loose rocks from moving €€ masses, which are postulated by glacial geologists. In
contrast to these views, the hypothesis of Watctyefosion under certain hydrodynamic characteristics
of the aquatic environment does not conflictfwithvthe possibility of reworking of easily destroyed
microfossils found in an almost intaét forms

In turn, the presence of fessils“ef those representatives of marine microfauna that, in our
opinion, lived in situ, can begconsidered 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 theforth ofithe Polack Lowland (Figure 1) [1].

New studigs, the results of which are reported in this article, allow us to supplement the pre-
viously obtainéd 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
faciesy 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 microfossilsjin'Upper
Cenozoic deposits in Belaras

MantoHak 1. — [acneaaBaHbisli MecLa3HaxomkaHHi MikpapaLT-
Kay MapcKix BbIKanHEBbIX apraHiamay y agkiiagax BepxHsra
kanHa3ot Benapyci

Microfossils were imaged by means of scanning electron microscopy (SEM) and also under
reflected light using the OGME-P2 bino€ulagmi¢roscope and the Sony DSC-H10 digital camera.
The coordinates and absolute altitudefofithe studied locations are determined using the “Google
Earth” service and topographic maps.

The studied micropaleontologieal 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 alohg ‘thesaxis of the Radashkovichy Upland to the north of Zaslauye area
described earlier [T}, the feraminifera and other organic microfossil assemblages were revealed in
the localities of Viekshychy, Radashkovichy-1 and Lasi (Figure 1).

ThewViekshychy Section (54°3'44.01"N, 27°11'0.50"E) is located 8.5 km northwest of
Zaslagye area, nofth of the settlement of Viekshychy in the Minsk Region. Sampling was carried
out in alsdnd and gravel pit on the southern slope of an elevation with an absolute altitude of about
290 m. Theyfollowing 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. — Pa3pa3sbl 3acnaye [1], Bekwbiubl, PagawkoBiybi-1 i Jlaci (PapawkoBiukae
y3BbIllLLIA), 3 yKa3aHHEM Mecuay aabopy npob6 (nacrnonHae 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 identical to 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, —n) weregoting:

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

7. A boulder-pebble interlayer with the uniform thickness of about 0.5 m that dips to the north-
northwest at angles of 8—15°. All the underlying layers down to the bottom of thespit hawe 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 be@ildersyFhe member is
up to 3-4 meters thick.

9. Horizontally and diagonally layered sand and gravel with pebblessandsboulders, separate in-
tervals of which are cemented to form slabs of sandstone and gravelitetabout 0.5 m thick. The slabs can
merge into layered cemented massifs of more than 2.0 m thick. In the middle of the unit there are thin
bands of fine and silty sands grading into silt, as well as irfdividual thin bands of brown “chocolate”
silty clay. Total thickness of the member is about 6—8 M, Sample M 16 was taken from a silty clay
band; in the sample numerous foraminifers (Figures 3, 4), astwell as sponge spicules, sometimes inter-
connected (Figure 5, @), fish teeth (Figure 5, k) and other'microfossils (Figures 5, f—j, —n) were found.
The number of tests of Foraminifera is measured in handreds 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. (Bigute 4,/b), Elphidiella sp. (Figure 4, f) and Eggerella brady
(Cushman) (Figure 3, m). The majority¢ofithe 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 representativesvof 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 aictic-boreal species, existing until the present time. Eggerella brady (Cushman)
also belongs to a group of foraminifers with a wide stratigraphic range from the Cretaceous to the present.

10. Horizontallyy, obligitely and diagonally layered sands, with interlayers and lenses of
gravel, pebbles and boulders, sometimes cemented into sandstone and gravelite. The unit thickness
above the bottemvef the pit is about 4 m. In a sample M36 taken 2.5 meters above the pit bottom
numerousaspong€ spicules and some skeletal debris were found. In the gravel fraction there are
somegdpparently*réworked fossils, including a tiny specimen of solitary Scleractinian coral.

ThefRadashkovichy-1 Section (54°7'19.45"N, 27°10'4.79"E) is located in the Maladziechna
District ofythe 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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HM
.%er Cretaceous foraminifers of the Viekshychy, Radashkovichy-1 and Lasi Sections
kovichy Upland): Archaeglobigerina sp.: a—i (sample M16, Viekshychy), h (sample M28,
kovichy), 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 zoic and Upper Cretaceous Foraminifera from the Viekshychy and Radashkovichy-1
Secti ashkovichy Upland): a — Globigerinidae inc. gen. (sample M26, Viekshychy); b — Lagena
sp. (sa M16, Viekshychy); c—e: Elphidiidae inc. gen. (sample M16, Viekshychy); f — Elphidiella sp.
(sample , 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 PagawkoBiybi-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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p —te raxonal 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 y3Bbiwwa): Porifera: a (y3op M16, Bekwsblubl), o (y3op M31, Jlaci) — dparmeHTbl wwkinetay

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 is
about 5 m.

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

The Lasi Section (54°12'25.62"N, 27° 4'46.71"E) is located near the¢"failway*station of the
same name, 11 km north-northwest of the Radashkovichy-1 Sectionglt isteofifined to an elevation
with absolute altitudes of about 250 m, exposed by quarrying. Fhe follewing 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 Tatérval, with traces of post-
depositional sediment flow. The member is up to 2 m thick®

2. Complex sandy unit, represented by subhorizontally- ‘andidiagonally-layered light yellow
sand with interlayers of gravel, with lenses of pebbles, whichWaterally transform into sand-gravel
mixtures with a high content of boulders, as well as claygey brown moraine-like carbonate sand and
gravel deposit. The lamination in the upper intefvalsyofthe sequence is intensively deformed in
some places. The total thickness of the stratum 1§,about 10 m. Sample M31 was taken from the
bottom of yellow layered sands at a depth of about 8ym, 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 5, #)RAll the collected microfossils are well-preserved.

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

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

To generally chardcterize Zaslauye [1], Viekshychy, Radashkovichy-1 and Lasi localities, it
can be noted that am6ng theforaminifers identified in these sections, Coniacian to Maastrichtian
(Upper Cretaceous), representatives prevail. Some of the Foraminifera found are known in the
Cenozoic andgalSe, oecur 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
Radashkevichy-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 rivety(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
32| Jlivasoris Nz npodh1 Amnicanne Apraniufibisi Mikpap ki
x X X Artificial soil, topsoil\
1 H XK X Hachmnb rpynT,
a3épan
X X X : 10m
.................. Sand light-yellow \
2 Mo & & & & o II5ICOK CBETIA-KOVTRI
.................. 0 LSm
— e &
(-—
— Brown sandy loam
€’Till”) with pebbles
Q = and globose nodules
_— of lithified loam \
—— Pyae1 cynecax
e ("mapaua”) 3 rasskaii
3 < i chepbraHbIMI
KAHKPOUBIAMI JITHI(I-
- KRABAHATO CYIECRY
@ L
O - Agglutinated encrusting tests
on gravel particles\
- ( ArmoreiHaBaHbIA A0pACTATBHIK]
(- HA SKBIPOBBIX YaCLIHKAX
® - Accumulation of calcareous-
- agglutinated tubules \
o — & . < g 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 agglutinatcd*patcticles,
cemented by calcareous substance (Figures 8 c, i, j). A similar “cellular” structure of the innerjpart
of test is typical for some representatives of the family Diffusilinidae Loeblich et Tappan. 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 (?) and orgafiismsyef unidentified
systematic affiliation were found in sample M30, identical to mierofossils’ ofsthersandy loams
(“tills”) of the above-described Viekshychy, Radashkovichy-1 and LasigSitest Their preservation
may indicate that they are reworked, in contrast to the tubular formadtions (? 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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¥ o

20 m

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 materialg[6]. In
contrast to such notions, the data obtained by us are consistent with the hypothesis about the
prevailing autochthonous origin of clay, silt and partly sand fractions of these sediments, asawell as
microfossils found in these strata, as supported by the following pieces of evidences

— The presence of assemblages of Upper Cretaceous foraminifera of similar geological age
and taxonomic composition in several locations of Upper Cenozoic sandy, siltysamd akgillaceous
formations over a distance of more than 25 km. Moreover, since in the n@rthern sections —
Radashkovichy-1 and Lasi — the foraminifera are the rarest, it can be assufied that the source of
the material was not located to the north of the mentioned logations @ndy»aceordingly, the
microfossils were not moved from this direction by hypothetical glacierss

— Fine preservation of foraminifera tests, their mass accumitl@tionslin separate intervals. It
is doubtful that the fragile foraminifers could withstand multiple gla¢ial effects. These effects
would have included the destruction of the original Crétacgous sediments and the deposits of
preceding glaciations, in which the tests would have been ifeluded;s 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 tognor'less than four glaciations during the
Pleistocene. Some published sources indicate_anteven greater number of glaciations. Additional
effects would have occurred during their sgcondary“stages which could have included oscillatory
movements as well as motion of glacial lébes. 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“ebjects by recent continental glaciers, as well as the ability of
microscopic fossils to remaindintact mside moving glaciers, are not confirmed and are the subjects
of discussion [8]. These preblems 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 onghe continents to be a result of glacial reworking.

— The geological“age of the Cretaceous foraminifera in the locations of Zaslauye and
Viekshychy is stightlyywounger than that of the Cenomanian-Turonian bedrock strata, which occur
in this garea’ Acdordingly, the revealed microfossil associations could have come from
autochithongus formations that stratigraphically and structurally occurred directly above these
bedrockystrata 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
products 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. In 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 encrugted gravel
particles does not correspond with the ability of the encrusting tests to remain intacts

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 Polesiamyl.owland, is of
particular interest. In both cases, the intervals containing the tubular foraminiféra are confined to
a comparable absolute height: about 122 m (Virynka) and about 118—420 m (Rechytsa). To date,
there are no sufficient grounds to confidently consider this fa¢t as“an “imdication of their
stratigraphic equivalence, which, however, cannot be ruléd out. Suech a conclusion would
contradict the glacial stratigraphic scheme, according to whichytlie 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 attributedito the Upper Pleistocene [7]. Additional
detailed research will be required to clarify the stratigraphic interrelation of the mentioned
sections, including further micropaleontological st@dy of the Upper Cenozoic sediments. In the
subsequent consideration of this problem, it is @lso\negessary to note the fact that Virynka and
Rechytsa-1 sections are located on opposite sid€§ofthe Baltic Sea and Black Sea watershed.

Preliminary assumptions on depositional environments. In our opinion, the Radashkovichy
Upland at some stage of its developmentin‘the'Eate 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 maisily, formed as a result of erosion of local Upper Cretaceous and
younger loose rocks, while allo¢hthonQus boulder and pebble material found in large amounts at
some intervals could have béen brought by floating ice. The presence of an angular unconformity
in the Viekshychy and Radashkevichy-1 Sections, as well as the alternation of horizontally layered
units with separate horizons jwith intensive distortion of bedding may indicate a periodically
occurring tectonic a€tivation”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 @Uppeg, Cretaceous and Paleogene microfossils and the simultaneous inclusion of
Cenozoic fesaminifera. The latter include Cribrononion incertus (Williamson) and Eggerella
brady. (Cushfman), which could have inhabited the basin during the Late Cenozoic transgression.
Itg1s important to note that Cribrononion incertus (Williamson) is among ecologically tolerant
fomns®and can be found not only in normal sea conditions, but also in brackish shallow
hydredynamically 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 to
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 @acific
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 thes Antaictic to
a depth of 3 200—3 400 m. The living conditions of the “Rhabdammina fauna” also yary 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 geld-water basins,
including the northern and southern polar and subpolar shallow waters. Thereforejdespite the fact that
domination of agglutinating foraminifera in fossil assemblages can be a s€eendary phenomenon
caused by the dissolution of calcareous tests of foraminifera of the anitial’cgmmunity [20], we do
not find a contradiction with the assumption about the marine maturegof enelosing sandy loams
(“moraines” or “tills”) and about their having been formed in thefcold/sea basin. The lack of
bedding and the random placement of pebbles and bouldess may indieate a comparatively calm
hydrodynamic environment and the entry of coarse méterialywith floating ice. Moreover, the
intensive movement of gravel and larger clastic particles bypmovements of the near-bottom water
would probably prevent the settling of encrusting foraminifers‘and would lead to their destruction.

Conclusion. The information above is congidered 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 surficialfdep@sitsyin the territory of Belarus and neighboring
regions of Eastern Europe. As part of the paradigm of continental glaciation dominant in
Quaternary geology, the microfaunisticiforaminiferal) study of the Upper Cenozoic strata of
Belarus had previously been regarded as meaningless 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 gladcial stratigraphy, which can now be challenged. Our study revealed
the presence of reworkedgand, prebably, in situ foraminifera in the Upper Cenozoic strata of
Belarus. The excellent pteservation of reworked foraminifera tests contrasts with the hypothesis of
multiple destructiveglacial 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 foramifiiferaymust be regarded as not definitively established and requiring additional
confirmatiens.\ I these regards, further micropaleontological studies of the Upper Cenozoic
formations are néeded and should be supplemented by a wider array of other methods.

Theauthors 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 BBIKAITHCBBIX apraHiYHbIX MIKpapdIITKay 3 BEpXHEKaWHA30MCKIX aaKia-
nay benapyci (Pagamkosinkae y3Beimma, dlanecekass Hizina). Mapckist MikpapamTki 3 Pagamkosinkara y3sbimma
NpbIMEPKaBaHbl Ja IsCUaHa-alleyPhITaBbIX | YIBAPIHHIY 1 mpancrayineHsl dapaminidepami, rydkami i HeKaTopbIMi
IHIOBIMI Tpymami. [X y3pocT ampHbpBaCHHA |\ SKPBEPXHSIKPIHAaBBl 1 KaifHazolcki. ['dTas acampisnbia CcKiazaenuia
NepaBaXHa 3 Tepaakia3eHbIX MiKpadacifiid, BRIMBITEIX 3 IApOJ aAllaBeaHara ¥3pocTy, sKis Marii icHaBalpb y THIM
’Ka paéHe, a TakcaMa Yxirodae GhopMbl, 118 AKiX MOYKHA MEpKaBallb iICHABAHHE in Sifu ¥ MO3HEKAWHA30MCKIM MapcKiM
Oaceline. Beikirouna 100past gdaxaBanalmb BepXHAKpaiinaBeix dapamiHidep He cracyerua 3 Bepcisid pa mmarpasoBae
3JIeA3sHEHHE JaciienaBaHara \pacHa i, aimmaBelHa, IHTIHCIYHYIO IICTPYKLBIIO ankianay nenasikami. TpyOuaTsis
arJIOTHIHABAHbIS 1 BanHABBIL (POPMbI, sKis 3 HEKATOPbIM CYMHEHHEM TaKcama pasriisiaarolia ayrapami sik gapami-
Hidepsl, 3HOMA3eHb! HA Elaneckaii Hi3iHe (pa3pa3 Paubina-1 Ha npaBeiM Oepase [JHsnpa) i nppIMepKaBaHbl Jja BATyHHBIX
cyneckay. [oTasg@acaupbBiibll MIKpapdIITKay 3HAXo[3illa Y MeplianajaTkoBbIM 3allsiraHHI, Ha INTO YKa3Bae,
y TpbIBaTHACL, MPBIEYTHACIF MEpKaBaHbIX (apamiHiep-abpacTaibHikay Ha MsICUaHa-)KBIPOBBIX yacliHkax. JlenaBiko-
Bac repaMsIIgoHHE, TAKIX YaclliHaK y CKJIaj3e MapoHbl He MakiHysla O MardeiMacui /Ul 3aXaBaHHS Ha iX MaBEPXHIX
Kpoxkix mikpadacinin. Takim ubiHaM, pa3pa3 Paublia-1 Moxa miuslua ApyriM 3 BIAOMBIX Ha Oenapyckail TaphITOpbI
Mecla3HaX0KaHHAY TpyOUaThIX arjIoThIHABaHBIX (apaminidep, macis HAAayHATa aaKpBIIII MECla3HaX0/PKaHHS Ha
p. Bippiaka$pllonankaii Hi3iHe. AGOIBa IITHIA pa3pa3bl MAIOLb aMallb aJHOJIbKaBae rilcaMeTpbhluHae CTAaHOBIlIYa —
kamst 120 M Hag cydacHBIM Yy3pOYHEM MOpa, agHaK pa3MsIgarona ma po3Hbist Oaki bamra-Yapramopckara
BOJAmaa3eny. AYTapsl Jivamp, MTO aTPhIMAHBIA 3BECTKI MOTYIh OBIb JaJaTKOBBIMI JTOKa3aMi paHEH BBIKazaHail
rimoT?36I a0 YTBapIHHI II3pary ThIIAY aAKIaAay, SKis TpaaslbliiHa Jidaliia Je1aBiKoBbIMI, Y MApCKiX yMOBaXx.
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CTAIIUAJBHOE PACTIPEJEJEHUE OCOBEN SUCCINEA PUTRIS (L.)
(GASTROPODA, SUCCINEIDAE) B FOPUCOBCKOM PAHOHE

HaOmronieHnst mpoBOAMIMCh B TaKMX THIIAX OWOTOIIOB, KaK HU3WHHBIE M NOWMEHHBIGMNyra, UBHAKK U OJIb-
[IaHUKH. YCTAaHOBJIEHO, 4YTO ocodu Succinea putris (L.) TpeOmoYUTaIOT CENUTHCS B ETALMAX IBYX4 THIIOB —
B TIOACTHJIKE W Ha MOBEPXHOCTH JIMCTHEB BBICOKMX TPABSHHUCTHIX PACTEHHH, 0OpasyloIMX CIOLIHON HANOYBEHHBIH
MOKPOB, TaKUX Kak CHbBITh (Aegopodium podagraria L.), kxpanuBa nsynomuas (Urtica digieg, L' pu 6015k T0IIEBOM
(Cirsium arvense L.). B mepuox ¢ uroHs 1o CEHTAOPh Ha IHCThAX Haxoautcs 85—100 Y%@cex oeobden Succinea putris.
BbicoTa pakoBHHBI 3THX MOJIIIOCKOB MIPEBBINIAET & MM. YXOA MOJUIIOCK@B, BWIIOACTHIKY HAYHMHACTCS
B OKTsA0pe. B 3TOT mepuoj B MOACTHIIKE NMPUCYTCTBYIOT KaK MOJIOJbIE 0COQU C PasMepoOM PaKOBUHBI 2—O6 MM, Tak
U KpyIHbIE MOJUTIOCKH € pa3MepoM pakoBUHBI 10—16 MM.

KaroueBsie cinoBa: Mollusca; Gastropoda; Succinea putris (L.); Moy isui@sipcraiinanbHOE paciipeeieHue.

Puc. 6. bubmmorp.: 13 Ha3s.

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

STATION DISTRIBUTION QE SUCCINEA PUTRIS (L.) (GASTROPODA,
SUCCINEIDAE) INDIVIDUALS IN BORISOV AREA

Observations have been carried oftt'in, such types of biotopes as lowland and floodplain meadows. Individuals
of Succinea putris (L.) prefer to settléyin thedlitter and on the leaf surface of herbaceous plants. Between June and
September 85—100 % of all individualsef 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 Aegopodium podagraria L.,
Urtica dioica L. and Cirsiunt aryemnse 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.: 18 titles.

Beenenue. Succinea putris — OJIMH U3 CaMbIX PaclpOCTPAaHEHHBIX BUIOB HA3eMHBIX MOJI-
TCKOB Hayrepputopuu bemapycu [1]. Mecramu oOuWTaHus [JIsl 3TOTO BHUIA CIIYXKAT BIIAYKHBIC
OMOTEIEI, Takue Kak 0O0JIOTa, WBHSKH, OJBCHI, a TAKKE HU3WHHBIE W TOWMEHHBIC JIyra, TIIe
Suceinea putris 1o CBOEH YUCIEHHOCTH YaCTO SBISECTCS JOMUHUPYIOMIUM BUAOM [2; 3].

BaxxHocTb X0351ICTBEHHOTO 3HaUCHUS Succinea putris 3aKIII0OYAETCS B TOM, YTO OH SIBIISIETCS
IPOMEXYTOUYHBIM XO3IMHOM MapasuTH4ecKoro ueps Leucochloridium paradoxum Carus. 3toT
BUJ] COCaJbIIMKOB M3BECTEH KaK PACIpOCTPaHEHHBIN 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.
BaxxHOCTh M3y4eHuUs TaHHOTO acleKTa OMOJIOTMU BUIa COCTOUT B TOM, YTO OT PAacHpeAesIeHus: ocooei
MO CTaIMsAM 3aBUCHT OallaHC MEXKIy POXKIAEMOCTBIO M CMEPTHOCTBIO B MOMmyJssiuu. Hampumep, ot
CTaIMAIGHOTO PACTIPEICTICHHUSI 3aBHCSAT BEPOSTHOCTh BCTPEYM TApTHEPOB TMPU  Pa3MH@KECHHUH
¥ CMEPTHOCTb 0COO€H B pe3yIbTaTe BO3/ICHCTBUS Mapa3uToOB M XUITHUKOB [10].

Nudopmanus o 3aKOHOMEPHOCTSIX paclpeAcsieHus ocodeit Succinea putris TO™eHalysIM
MO3BOJIUT MIPOTHO3UPOBATh U3MEHEHUE YHCIEHHOCTH JaHHOTO MOJUTIOCKA B Pa3nUgAbIX OMOTOMAX,
a TaKKe W3MEHEHHE CTENeHHW 3apaXEHHOCTH NTHI mapasutoMm Leucochloriditm, paradoxum
U CTEIMEHb TMOBPEXKJICHUS STHTAPKON CEMbCKOXO3SIMCTBEHHBIX pacTeHuil. O4YeBUAHQ, YIO AN MO-
JIEUPOBAaHMSI MIPOLIECCOB, MPOUCXOAIINX B MOMYJSLUUAX Succinea putris, HENOCTATOYHO IMPO-
CTOT0 YIIOMUHAHUS TOTO, YTO OCOOM SIHTApPKU BCTPEUAIOTCS Ha JIUCThAX WgHapoferiike [7]. s
ITHUX IEJNeH HY)KHO YYUTBHIBATH PA3MEPHYIO M BO3PACTHYIO CTPYKTYPY HACCHACHMS VIHTOK B K-
JIOM W3 CTaluid, BpeMsi M YCJIOBHUS Iepexojia 0co0el M3 OTHONCTAIM, BAMIPYTyI0, aKTUBHOCTD
0co0eil B KaXKI0¥ U3 cTalui u JIp.

Martepuan u MeToabl HcciaenoBaHuii. VccienoBaHMsMy, OCHOBaHE Ha HAOMIOACHHSX 3a
ocobsimu Succinea putris B Teuenue 2015—2017 ronos fia, reppuropun boprcoBckoro paiioHa.
HaGmoieHuss mpoOBOAMIUCH, B TAKUX THUIMAX OHMOTOMOB,RKAK HU3WHHBIC W TOWMEHHBIC ITyTa,
UBHAKM M  OJbIIAHUKH, KOTOpbIE pacHojlarajiieh|\ B® OKpEeCTHOCTSX mocénkoB [opa
(54°11'38.8"N, 28°33'05.1"E), Kypranoska (54216'49.8"N, 28°41'18.8"E), JyGenun
(54°19'52.9"N, 28°26'10.2"E), KO3edono (54°2308.8"N, 28°35'28.4"E), a Takke Ha TEPPUTOPUHI
r. bopucona (54°14'07.6"N, 28°29'55.5"E) £ TlpmysToM, Oosbiiasi yacTh HAOMIOIEHUN ObLIa MPO-
BE/lcHAa B MBHSAKAX M Ha HHU3MHHBIX Jyfax (468 u 48,7 % coorBercTBeHHO). Habmonenue 3a
MOJLTIOCKAMHU B MOMYJISAIUAX, 0OUTaIONk, B OKp. mocénkoB Kypranoska u ['opa, a Takxke BOIH3M
MEeNEeX0JHOro MocTta B I. bopucoB mpoBOmnch exenekaaHo B TeueHne 2016—2017 romos.
Huxe npuBoaUTCS OMHCaHNe YTHXYOHOTOIOB.

Oxkp. n. KypranoBkay BjlaxHbiii pasHOTpaBHBIN JIyr. B TpaBsHOM MOKpoBe mpeodiamgaet
kpanuBa naByaomHas (Uwrtica digica L.), martmuku (Poa spp.), OAyBaHUMK JIEKapCTBEHHBIN
(Taraxacum officinale (F. HSWigg.), scHotka Oemas (Lamium album L.), MOTHUK TON3y4Hit
(Ranunculus repensdly,),“mam¥atka rycunas (Potentilla anserina L.), 6oxsx nonesoit (Cirsium
arvense L.), nonyx@ObIKBOBeHHBIN (Arctium lappa L.).

Oxp. n.403ePoBo: BIaXHBI OCOKOBBIN Jyr. B TpaBsHOM mokpoBe mpeo0iagaloT OCOKU
(Carex spps), Msfik 1yroBoii (Poa pratensis L.) 1 TIOTUK TOJA3y4Ui.

Oxp./n. Tyéenu: Geper o3epa, 3apocinii poro3om y3koauctHeIM (Typha angustifolia L.)
U uepeaei TpexpasnenbHol (Bidens tripartita L.).

Oxpyn. I'opa u r. BopucoB B6/IM3M NemIeX0QHOro MocTa. JlanHbie OUOTOIBI CXOTHBI T10
cBoeMy (JIOPUCTHUYECKOMY cocTaBy. /[peBecHasi pacTUTEIbHOCTh MpECTaBlIeHa KIEHOM amepu-
KaHCKUM (Acer negundo L.) n uBoit 6enout (Salix alba L.). B TpaBsHOM mokpoBe mpeoOiagaroT
KpanuBa JIBy/IOMHas, OOJSK MOJIEBOM, JOMyX OOBIKHOBEHHBIN, OJyBAHUYHMK 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 HAOIOJICHUN MOJCYNATHIBAJIOCH KOJWYECTBO AKTHBHBIX W OIIH-
¢dbparmMupoBaHHBIX Oco0Oel sHTapku. AKTUBHOW cuMTanach Jrobas ocoOb 0e3 smudparmbl, BHE
3aBHCHUMOCTH OT TOTO, ABUTAIACh OHA HIJIU HET.

B nanpneiimem, 171 aHaau3a CE30HHBIX M3MEHEHUH B CTallMAIbHOM paclpeieeHun ocoden
Succinea putris, TaHHBIC U3 BBIIIICHA3BAHHBIX TPEX TOYEK OBLTH O0BHETHHCHBI.

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

PesysabTaTrhl M MX o0cyxkaeHne. B xone NpoBEeNEHHBIX HCCIIEAOBA ocobu Succinea
putris ObLIM OTMEYEHBI B CIIEAYIONINX CTAIMAX: Ha OBEPXHOCTH JIUCTHEB, HA TOBEPXHOCTH M B TOJIIIE
NOJICTUJIKH, Ha IMOBEPXHOCTH IOYBBI, MOJ| CTBOJAMH M BETBSIMH OTMEP €BbEB, Ha MX

IIOBEPXHOCTH, HA CTBOJAX M BETBSAX [EPEBHEB. YCTAHOBJICHO, YTO MO KU TIpEeIOYUTAIOT
3aceNATh MOACTUIIKY U NMOBEPXHOCTD JINCThEB (PUCYHOK 1). B 3THX CT3 0 HalaeHo Ooiee
90 % Bcex ocobeil sHTapKu.

SHTapku ObUTM Hal/IeHBl HA JINCTHAX pacTeHUd 44 E KOTOpbIX 6 BHJIOB —
JepeBbs, 3 BUAa — KyCTapHHUKH, a OCTAJIbHBIE — TPaBIHHCIBIC TEHUs1). Y CTaHOBJICHO, UYTO

MOJUTIOCK TTPEIIOYUTACT CEUTHCS Ha BHICOKUX TPABSIHUCTHIX pPa
mucthsiMu. Hanbonbiee koiauuecTBo ocoOeit Succinecj s (14—35 %) oOHapy>KeHO Ha JINCTHIX
pacTeHuil Tpex BUAOB: CHBITh, KpaliBa JABYJOMHAs U oneBoi. Pexxe ssHTapKM OTMEYaINCh
Ha JMCThIX eKeBUKH (Rubus caesius L.), xmens (Hu pulus L.), nynauka necHoro (Angelica
sylvestris L.), upuca 6onmotHoro (Iris pseudacor TIUKOB (Poa spp.), nonvinen (Artemisia
Spp.), olyBaHYMKa JieKapcTBeHHOro. Ha atn ' X oTMe4eHo 1—35 % ocobeii sHTapKu.

Haxopsmecss Ha JTUCTBIX ocodu S
CTOPOHE JIMCTa U BCTPEYAIOTCS OJMHA CTO KaK Ha BEPTUKAJIBHO CTOSIIUX, TaK U Ha 00enx
CTOpPOHAaX TOPU30HTAIBHO PACIIOIO cTbeB. 1o HaX0MOK Succinea putris Ha KaxI0# u3
CTOpOH jucTta 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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HaOmronenus 3a ssHTapkamM, IPOBOAMBILHUECS B TEUEHHE CE30HA MX aKTMBHOCTH, MOKA3ajH,
YTO JI0 arpesist Bce 0coou Succinea putris HAXOAATCS B TONIIE MOJCTHIIKA (PUCYHOK 2).

B »TOT nepuox moacTmika 3acelieHa MOJIOABIMM STHTAPKaMH, BBICOTA PAaKOBUHBI 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, 4TO 3TH
oco0Hu e1ié He JOCTUTIIM MaKCUMAJIbHOTO pa3Mepa, OHHU YK€ MOTYT pa3MHoXkathes [12].

®DakT, 4TO BECHOH B MOACTHIIKE HAXOIATCS KaK MOJIOJBIC, TaK U B3pOCIbIe 0cO0u Succinea
putris (cm. pUCYHOK 3) CITy’KUT JI0Ka3aTeJIbCTBOM JIBYXT'OJAMYHOIO )KM3HEHHOTO LIMKJIA STHTAPKU Ha
tepputopuu benapycu [11].
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Figure 2. — the part of Succinea putris individuals
o es 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 TIPUCYTCTBYIOT U B APYTHX
CTaIMsIX, TAKMX KaK MOBEPXHOCTh MOYBHI M MOACTHIKA. OJHAKO B JIAHHBIX CTALUSX HAXOIUTCS
OTHOCHUTENbHO Hebonbmas nons ocodeir — 1,3—2,0 %. MokHO TpeanooXuTh, YTO MOBEPX-
HOCTh TIOYBBI HCIIONB3YETCS STHTAPKAMU B 3TOT MEPHOA JJISl TOTO, YTOOBI TepeMemaTbcs MEKIY
CTEONSIMU OTJENBbHBIX PACTCHUH.

B oxTs0pe ocobu Succinea putris HAYUHAIOT YXOIUTHh B MOJACTWIKY. B 3TOT mepuoy B mo-
CTHJIKE TPUCYTCTBYIOT KaK MOJIOJBIE OCOOM C pa3MepoM PaKOBHUHBI 2—6 MM, TaKk WYKpyMIHbIE
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 TIepeMeIeHNC#O0 IEOM CBUICTEIBCTBYET
¢akT, 4TO B MOJCTHIIKE B TEYECHHE BCETO CE30HA JIOJISl aKTUBHBIX0cO0€iiStiecinea putris cpaBHUMA
C J0Jiel aKTUBHBIX 0COOEH ATOr0 MOJUTIOCKA HA JIUCThAX PAcTeHUil (PHCYHOK 6).

Jlonst akTUBHBIX MOJUTIOCKOB B TIOJICTHIIKE BECHOW M OCCHbIO 1a)ke HECKOJIBKO BBIIIE, YEM Ha
MOBEPXHOCTH JIMCTHEB. JTO MOXHO OOBSICHHTH TEM, YTO TEMHEpaTypa MOYBBI KojeOiercs
B MEHBIIUX Mpefenax, 4YeM TeMIEpaTypa BO3IyXa, 3a=€udfuero B MoJICTUIKE (opMUpyercs 0onee
CcTaOWIBHBIA MUKpOKIMMAT [ 13].

OCHOBBIBasICh Ha BBISIBIICHHBIX HAMU 3aKOHOMEPHOCTSIX pactipeneneHus Succinea putris, MOXKHO
OOBSICHUTHh HEKOTOpble HabmoneHus, craenanHbiéy [\ JIyATaeBeiv u A. C. TokmakoBoit [9]. Dtu
aBTOPbl YCTaHOBWJIM, 4YTO Ha TeppuTopury” JIGHHHrpaJCKOil 00JacTH MOJOMAbIE CHOPOIMCTHI
Leucochloridium paradoxum niosiBIsMCh B T€lax Succinea putris BO BTOpou mosioBuHE jera. Mcexons
U3 BBIIICOMUCAHHBIX HaMH OCOOCHHOCTEW OMOMOTHU SHTAPKH, MOXKHO YTBEP)KIATh, UYTO MPUYHHA
3TOTO0 B TOM, YTO HMMEHHO JIETOM QOJBIIMHCTBO” STHTAPOK HAXOAWTCS HA TTOBEPXHOCTH JIHCTHEB
(cm. pucyHok 2), rae u 3apaxaercsidleucochloridium paradoxum yepe3 moMeT 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 6. — Change in the proportion of active individuals of Succinea
putris in two main habitat stations

Kpome TOro, MO>XHO MpPEINOJIOKHUTh, YTO MEPBBIC OYArd 3apakeHUsl 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.

3akmouenune. Ocobu Succinea putris IPEANOYNTAIOT 3aHUMATh TOJICTUIIKY U MIOBEPXHOCTh
JTUCTHEB TPABSIHUCTBIX PACTEHUH.
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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 3MMOBKM TIJIaBHBIM OOpa3oM MOJOJBIX OCOOEH SHTapKu
C pa3MepoM pakoBUHBI |—6 MM, a TakKe CTalMel, TIe MPOUCXOAUT aKTUBHOE IEPEIBHIKEHUE
Succinea putris. Kpome T0oro, B HoJCTHIKE 3UMY€ET HEOOJIBIIOE KOTHMYECTBO B3POCIIBIX MOJUIIOCKOB
¢ pazMepoM pakoBUHBI 10—16 MM.

ITo npuunHe OoJsiee cTaOMIBPHOIO MHUKPOKJIMMATa JOJs aKTUBHBIX 0co@€U Succinea putris
B IIOJICTUJIKE BECHON ¥ OCEHBIO HECKOJIBKO BBIIIE, YEM HA JIMCTHIX PACTEHUM.

VX0 MOJIIOCKOB B NOJCTWIIKY HauWHAeTcs B OKTsIOpe. B 3TOoT mepnoa B MOACTUIIKE
INPUCYTCTBYIOT KaK MOJIOJble 0COOM C pa3MepoM PaKOBHHBI 2—6 MMJ TaK\U 'OTHOCHTEIBHO
KPYMHbIE MOJUIIOCKH C pa3MepoM pakoBUHBI 10—16 mm.
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Succinea putris (L.) — is a widespreadyspecies 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‘@ut on the example of Borisov area populations.

It is found out, that individual§ ofjthis snail prefer to inhabit the leaves surface of those plants, which create
continuous ground cover. In gimmer plants leaves are inhabited by 85—100 % of all individuals in Succinea putris
population. In October Succimiea pufris individuals begin to migrate to the leaf litter. During this period both young
individuals with a shell$1z&of2=%6 mm and large mollusks with a shell size of 10—16 mm are present in the litter.
From October to Novémber individuals in the leaf litter remain active.

Ioctynuna B pepaxiuto 02.07.2019

33



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

YK 565: 556.733

A. B. KpbL10B
Axnuoneproe obmiectso «lIlomsipreo», 24 nunus B. O. a. 3-7, xopm. 20, gut. b, 199106 Cankr-IletepOypr,
Poccuiickas deaepanus, krylov-polargeo@yandex.ru

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 TPHUIOOUTOB
JAIMHT CKOT0—KAaTHICKOTO spycoB ApxaHrenbckoil m Jlemmnrpaackoit obmacreit: Calyptaulaxflesnikovae sp. nov.,
Nileus zhuravlevi sp. nov., Niobella amdermensis sp. nov. u Geragnostus lawae [Sp. nov. Bun TpuioOHUTOB
Bolbochasmops kruegeri (Haller, 1973) BriepBbic ycTaHOBIIcH B JICHUHTpaICKO# 001aCTH,

Karwuesnie cioBa: tpunooutsr; Calyptaulax; Bolbochasmops; Nileus; Niobella; Geragnostus; HOBbIC BUJIbI,
OpPJOBUK; AAIIMHICKUU SIPYC; AAPPUBUWIBCKUH SPYyC; KATUMCKUM sIpyC.
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NEW ORDOVICIAN TRILOBITES FROMLTENINGRAD AND ARKHANGELSK
REGIONS (TRILOBITA: PHACOPIDA: PTERYGOMETOPIDAE; ASAPHIDA:
NIELIDAE, NIOBIDAE; AGNOSTIDA: AGNOSTIDAE)

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

Key words: trilobitesy{ Calyptatilax; Bolbochasmops; Nileus; Niobella; Geragnostus; new species; Ordovician;
Dapingian stage; Darriwilian stage; Katian stage.

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

BBegenueyliccnenoBanueM OpIOBUKCKUX TPUIOOUTOB JIeHMHTpaacKkoil U ApxaHTeabCKOi
oOnacreit 3afiumaiuce A. @. @onsoOopt, @. b. HImunar, A. 3. Bypckuili 1 MHOTME Opyrue ydeHbIE.
Ofun otmcdast 6osee 350 BUAOB ITHUX KUBOTHBIX, CPEIM KOTPBIX KOTOPBIX TOMUHUPYIOT MPE-
cTapufenn cemeiictB Megistaspidae, Asaphidae, Illaenidae, Cheiruridae, Lichidae. OgHako mop-
GoJIORHMS ¥ BUIOBOM COCTaB MpeiactaButeneit poaoB Bolbochasmops, Calyptaulax, Geragnostus,
Nileus u Niobella, npunaanexxammx k cemeiictBam Pterygometopidae, Agnostidae, Nielidae, Nio-
bidae, HykIalOTCsl B JOMOJHUTEIBLHOM HCCIEAOBAaHUU. Takke HEJOCTOYHOW M3y4YEeHHOCTBHIO OTIIH-
YAOTCS MECTOHAXOXKICHHSI TPUIIOOMTOB HIDKHETO M BEPXHETr0 OpPJAOBUKA ATHX PETHOHOB M UX (a-
YHHUCTHYECKAasl XapaKTePUCTHKA.

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
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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
HUEITMHUIHBIX ¥ HUOOWIHBIX TpWiioouToB (pucyHku 13—19, 23, 24), npuHaniexamue K 2 HOBBIM
BUJaM, OCTaJbHbIe TPUJIOOUTHI OMpeneieHbl 10 poaa. Ilpu omucaHuM HCIMONB30BaNach CXEMbI
OTMCAHMS ¥ KIacCU(PUKAIIMH TPHIOOUTOB, MPEIOKEHHBIC B PSAJIC OTEYECTBEHHBIX H 3apyO€KHBIX
Hay4HbIX U3aaHui [1; 2].

Pe3yabTaThl ucciienoBanuii U ux oodcy:xkaeHue. B xone uccrnenoBaHuil ObBIT Mgy HeHbI
U OMHCAHBI 3 MECTOHAXOXKJIEHUSI TPHUIOOUTOB ApXaHTenbCKoi 001 1 1 MecToHax@KIeHHE TPHIIO-
ouroB Jlenunrpazackoii 001. B pe3yibTare cpaBHEHUs C paHee U3BECTHBIMHU BUJAMU,U3 OpJOBHKA
OacceitHoB banrockannuu u I[laneoypana ycranosneHs! 4 HOBbIX BUnA: Calyptaudas,lesnikovae sp.
nov., Nileus zhuravlevi sp. nov., Niobella amdermensis sp. nov. u GeragnoStus lawae sp. nov.
Bnepsrie Ha Tepputopuun JleHuHrpaackoil oOmactu Obul HaiineH Bun Bélbochasmops kruegeri
(Haller, 1973), panee ommcannblii u3 BamyHOB CeBepnoit ['epmammu [3}¢ Hwxer npusoautcs
OTNMCAaHNE HOBBIX MECTOHAXOXKIEHUHN TPUIOOUTOB ATHX PETUOHOB!

Pexa Kamenka. MecToHaXOXJCHHE PACIOJIOXKEHO Ha JeBOMfOepery p. Kamenku B 2 km
BBEpX MO TeyeHHIO OT €€ ycThs. IIpencraBieHo oOHa)keHWEM, BCKPBIBIIUM PUTMUYHYIO TOJIILY
CEepBIX CIAHIIEB C MPOCIOSMH H3BECTHIKOB (MOLIHOCTBHEY" 1O 1,5 M, MOIIHOCTh CJAHIIEB MEXIY
HUMH JI0 5 M), IPOTSHKEHHOCTHIO 60 M 1 mageHueM 45°, ¢\pparMeHTamMu NaHIUped TPUIOOUTOB:
Niobella amdermensis sp. nov., Megistaspidella sp., MegiStaspts sp., Lonchodomus sp.

byxma Mecmnasa. MecTOHaxOXJIeHHE — HAWIOKHOM Oepery mponmBa Mopo3oBa Ha
ydacTKke mobepexpsi Mexay ycThsaimu p. Kamenga nm¥flpkonasxa, B 1,0 KM K BOCTOKY OT yCTbs
p. Kamenka. IIpeacraBieno oOHa)keHHEM CephIX CIaHleB (MOIIHOCTHIO 10 1,5 M U MPOTSKEHHO-
cteio 30 M) ¢ PparmeHTamMu mMaHIUper TPUIOOHTOBY Niobella amdermensis sp. nov., Nileus sp.,
Megistaspidella sp., Megistaspis sp., GogspyLonchodomus sp.

Mpuic JTusanosa. MectoHaxoxaeHue pacnonaraercst B 350 M K ceBEpO-BOCTOKY OT KJIai-
ouma B moc. Amaepma u B 0,5 kM |Kytoro-3anaay ot Mmbica JIluBanoBa Ha moOepexne Kapckoro
MOpS U TIPECTaBICHO OOHAXCHUEM HEPHBIX M3BECTHSKOB M TEMHO-CEPBIX CIAHIEB (MOIIHOCTHIO
n0 2,5 M, NpOTSHKEHHOCThH) 00ace 50 M) ¢ ¢parmeHTamu mnaHIupeil TpuinoOuToB: Nileus
zhuravlevi sp. nov. u Pseudebasilicus sp.

Oonascxcenue y oepesnu)Bumuno. MecToHaX0X/I€HUE PACIOI0KEHO HA OKpauHE JEPEBHU
U TIPEJICTABIICHO OOHAMEHUEM/CEPBIX YETBEPTUYHBIX aJIEBPUTOB, 0OPA30BaBIIMXCS 33 CUET pa3MbIBa
OTJIOKEHUH HAABEPECKON, TOpU30HTA (BUAMMON MOIIHOCTHIO 0,5 M U MHPOTHKEHHOCTHIO 25 M,
MIUPUHON 5 M) FHaHNUPSIMHU U 00JIOMKaMH MaHIupei Tpuodourtos: Chasmops itferensis (Schmidt),
Bolbochasmops #kritegeri (Haller), Calyptaulax lesnikovae sp. nov., Postasaphus itferensis
(Schumaidt), Mllaewws dubari (Krylov), Estoniops mannili Roommusoks u 00710MKOB maHImpeit
MpecTaBATENIC HEyCTaHOBJICHHBIX ponoB ceM. Lichidae mmoxoit coxpanHoctu. Paspe3 cxoxaeH
C BEPXHEMMACTHIO pa3pe3a CXOIHBIX YeTBEPTHYHBIX alleBpUTOB y 1. KisicuHo.

Taxconomus

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 naTepanbHsii BuA,
YyeTBEPTUYHbIE aneBpuTbl, 4. ButnHo; 8 — Calyptaulax lesnikovae sp. nov., CBepHyTbI MaHUMpb, MnapaTtumn,
Ne 40/301: pops3anbHbI BMA, YETBEPTUYHbIE aneBpuThbl, O. ButuHo; 9 — Calyptaulax lesnikovae spiinov.,
CBEpPHYTbIN NaHumpb, napatun, Ne 40/307: nepeaHuin BuA, YeTBepTUYHbIE anespuThl, 4. ButuHo; 10— Calyptaulax
lesnikovae sp. nov., CBepHyTbIi naHumpb, napatun, Ne 40/307: gops3anbHbI BuA, YeTBEPIAYHLIE aneBpUTHI,
4. ButuHo; 11 — Calyptaulax lesnikovae sp. nov., cBepHyTbI NaHumpb, napatun, Ne 40/307: neBbii nateparsibHbIn
BUA, YETBEPTUYHbIE aneBpuTbl, 4. ButuHo; 12 — Calyptaulax lesnikovae sp. nov., UrMaui CBEPHYTOro naHumps,
napatvn, Ne 40/306 pop3anbHbii BUA, YeTBEPTUYHbIE aneBpuTbl, 4. ButnHo; 13 — Nileu§ zhuravlevi sp. nov.,
KpaHuauin, napatun, Ne 40/311: gop3anbHblii BUA, TANAWOPCKUA FTOPU3OHT, paloH Meica JinBaHoBa; 14 — Nileus
zhuravlevi sp. nov., kpanuguin, ronotun, Ne 40/312: gopsanbHbli BuA, TANALLOPCKAV FOPU3OHT, panioH Mbica
JlneaHoBa; 15 — Nileus zhuravievi sp. nov., KpaHugui n nuruguin, ronotum, N2 40/312; OQp3anbHbIA BUA,
TOMNAaLIOPCKNIA TOPU3OHT, paioH Mbica JlmeaHoBa; 16 — Nileus zhuravievi spdnov., ouruguid, napatvin, Ne 40/315:
[op3arnbHbli BUA, TOMNaLOPCKUA FOPU3OHT, panioH Meica JleaHoBa; 17 —Nileds zhuravlevi sp. nov., nurngun,
napatun, Ne 40/313: fgop3anbHbivi BUA, TAMNaLLOPCKUA rOPU3OHT, panoH Meica JInBaHoea; 18 — Nileus zhuravievi sp.
nov., nurmamn, ronotun, Ne 40/312: gop3anbHbili BAA, TANALLOPCKUI FOPU3OHT,JParioH Meica JlvueaHoBa; 19 —
Niobella amdermensis sp. nov., kpaHugui n nurnamin, ronotundNe 40/303: gop3anbHbIn BUA; WHOBICENCKUIA
ropusoHTt, byxta MectHas;; 20 — Geragnostus lawae sp. nov., pa3BepHyTbii naHuvpb, napatun, Ne 40/351:
4op3arnbHbl BUA, KyHOACKUA ropusoHT, p. JlaBa y a. Nopoauwei21°e—+\Geragnostus lawae sp. nov., ronoBHOM
N XBOCTOBOM WnTbl, ronotun, Ne 40/352: gop3anbHbin BUA, KyHOACKWN FOpu3oHT, p. JlaBa y a. MNopoguwe, 22 —
Geragnostus lawae sp. nov., xsoctoBor wmT, Ne 40/353: ‘AepgarnibHbii BUMA, KyHOACKUA ropusoHT, p. JlaBa
y A. lopogwnwe; 23 — Niobella amdermensis sp. nov., nurngvinimapamn, Ne 40/307: gop3anbHblid BUA, NHOBICENCKNIA
ropusoHT, byxta MectHas; 24 — Niobella amdermensis‘Sp. novy,) nurngmn, napatun, Ne 40/308: gop3anbHbIn BUA,
NHABICENCKNI [OPN3OHT,0YXTa 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), rolledishield, 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. ngv.;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 — Calyptauléx lesnikevae sp. nov., rolled shield, holotype, Ne 40/304: dorsal view, Quaternary
aleurites, Vitino village; 7 — Calyptaulax 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 aleufites, Vitino village; 9 — Calyptaulax lesnikovae sp. nov., rolled shield, paratype, Ne 40/307:
anterior view, Quaternaty, alevrites, Vitino village; 10 — Calyptaulax lesnikovae sp. nov., rolled shield, paratype,
Ne 40/307: dorsdl view, Quaternary aleurites, Vitino village; 11 — Calyptaulax lesnikovae sp. nov., rolled shield,
paratypegNep40/307: 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
zhuravleyi sp. nov., cranidium, paratype, Ne 40/311: dorsal view, Telashorskii Regional Stage, Cape Livanova region;
14 — Nileus zhuravlevi sp. nov., cranidium, holotype, Ne 40/312 : dorsal view, Telashorskii Regional Stage, Cape
Livanova regien; 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 TEepeHero M 3aJHero Kpaep IiedalioHa Ha PacCTOSHUM, PaBHOM uX anuHe. [luruanii moutu
OKpYIJIbIM, ckaT ¢ OOKOB, C y3KOH KpaeBoil kaiimMol. JIinHa paxuca MUTHIUS COCTaBISET IBE
TPEThUX AMUHBI MUruAns. OKOHYaHUE MUTHIUS 3aKPYTJICHHOE U CIIa00BBIMYKJIIOE.

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

Pacnpocmpanenue. BaryHpl U3 4eTBEpTUUYHBIX OTJIOKEHHH I'epmanun: Oy Proren, ¥. 3esumH.
UYeTBepTUYHBIE ANEBPHUTHI, CHOPMHUPOBABIIUECS U3 MEpreield HaaBepecKOrQ,Iropu3oHTa, Poccus,
Jlenunrpasackas o0:1., oOHaxkeHue y 1. Butuno.

Pon Calyptaulax Cooper, 1930
[Monpon Homalops (Remel€, 1885)
Calyptaulax (Homalops) lesnikovae sp. novt (pueynku 4—12)

Mamepuan. lllects manuupeit U onuH nuruwi.(Kosromun. CBEepHYTHIN LENbIA NaHIUPD
(pucynku 5—7) xpanutcs B my3zee CIIGITU(TY), Noyd0/304, Jlenunrpaackas 06., yeTBepTHY-
HBIC aJeBPUTHI, 00pa30BaBIIMECS 3a CYET PAa3MBIBAROTAOKCHUN HIaBEPECKOTO0 TOPU30HTA (Ka-
TUickuil apyc), n. Butuno, co6opsr A. B. Kpsuioga, 2006 roa. Ilapamuner. CBepHyTbIe HOBpe-
)AeHHbIe TaHupu u ruruanid, Ne 40/301-4#40/303, 40/305—40/307 (pucyuku 4, 8—12), Jle-
HUHTpaJicKas 00JI., YeTBePTHUHBIEC aleBpUTHL . BuTHHO, cOopsl A. B. Kpbutosa, 2006 rox.

Juazno3. Kpanunuii CHIIBHOBBITWKIIBIE. @poHTaIbHAs JIONACTh I1abelid TpeyrojbHas, BO-
THyTasi, JUIMHHas. ba3anbHble JTOMAaeTH\IIa0en y3KHe U JUIMHHBIE, TPEyrojbHbIE, COCTABISAIOT
MOJIOBUHY JJIMHBI KpaHUAMs, 3aaHHe, MOIIEPEYHbIE JOMACTH KOPOTKHE, 0€3 MepeKUMOB. 3aTHUE
BETBH JIMIIEBBIX IIBOB KOPOTKHUEWMX JMUHA COCTABISET OJHY BOCBMYIO OT JJIMHBI IVIa3HBIX KPbI-
IEK), TUaroHaJIbHO pacXoadics nopookam. 3aThIIIOUHOE KOJIBLO Y3KOE, TOJICTOE U CIIa0OBBIMTYK-
noe. /lnnHa paxuca nurufiusi COETABISET IBE TPETU OT AJUHBI UTHIUS.

Onucanue. CIGHHON NAHIMPH JUITMITUYECKUHN, CKaT ¢ OOKOB (crepeau U c3ajau), HeOOb-
IIUX pa3MepoB, cadOOBBIMYKIIbIA. KpaHuauil CUIIbHOBBIMYKIIBIN, CLIEpeAN YMEPEHHO BBIMYKIIBIH,
HEOONBIINX padMEPeB.4 llepenHue BETBM JMILEBBIX IIBOB JUIMHHBIE, CHadajla MPOXOIAT
napauienbHo FpyT APYyTy, 3aTeM Ha NepeqHeM Kpae rinabenu cxonsarcs. ['nabens TpanenneBuaHas,
PE3KO BBIGFYWACT,BIIEPEl C TPEYrOJIbHOW (PPOHTAIBHON JIONACTHIO, BOTHYTA CIEPEIH, PACIIUPEHA
c OoKeB B Jfcp@nHeil yacTu, crepean 3akpyrieHa, riajgkas. bazanpHble jonactu riabenu y3kue
uf’ ITUHHBIE TPEYTOJIbHbIE, COCTABISAIOT IOJIOBUHY JUIMHBI KpaHWIUS, 3aJHHUE IONEpPEUHbIE
J0maéTH KOpOTKHE, 0e3 MepekuMOoB. [ 1a3Hble KPBILIKU JUIMHHBIC, BBITSAHYTHI Ha3aJ, COMMKEHBI
(Mx MMHA B TOJTOpa pa3a MEHbIIE JJIMHBI KpaHUIMS), C Y3KOU KalMOMH, 3HAUUTENbHO MPHUIOJ-
HATBHI. 3a/IHME BETBH JIMILIEBBIX LIBOB KOPOTKHE (MX JUIMHA COCTABIISAET OJHY BOCBMYIO OT JJIUHBI
[JIa3HBIX KPBIIIEK), JUAroHaJIbHO PACXOIATCSA MO OOKaM. 3aThUIOUYHOE KOJBIO Y3KOE, TOJCTOE
U CHJIBHOBBIMyKJIOe. 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).
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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 & _Y
[nnHa 3aTbINOYHOro KonbLa 0,4 0,5 1 1,2 — —
OnuHa nurngms 4 — 5 4,5 Is 8
OnuHa paxuca nurnamsi — — 2,5 245 475 5

3ameuanue. llepBbie CBeEHUS O HaXOJAKE HOBOM NTEPUTOMETONUILI C KpPYIHBIMU
0a3aJIbHBIMH JIOTIACTAMHU M 3aKPYIJIEHHBIMH HICUYHBIMH yTJaMHU U3 YETBCPTUYHBIX 0Opa3oBaHUM,
c(hOpMHUPOBABIIUXCS U3 OTIOKEHUN HIaBEPECKOro ropus6HTay3amnana JleHMHrpaackoi obnacrw,
npuBoasaTcs B padote b. I1. Acatkuna (omnpen. A. @. JlecHUKOBOW), OJTHAKO BUJI €10 HE OBLI OIH-
CaH KaK HOBBIH, a 3TU KOJUIEKIMOHHbIE MaTepUabl HE COXPAHMWICH [5].

Cpasnenue. Ot Calyptaulax (Homalops) altumiiy(Remele, 1885) u3 BamyHOB 1 IbI0 Tiay-
KOHUTOBOTO u3BecTHska ['epmanuu u IlIBeuun [6; 7 3TOT BUJ OTIMYAETCS: BOTHYTOW cHiepenu
nepenHel 4acToio 1edanoHa, CUIbHO BRITIHYTOW BIIEpeA I1alenblo, IIMHON 0a3aibHbIX JlomacTel
rnabenyu B TPU paza MEHBIICH JIWHBI TIa@CII,)MOHbIICH NITMHON 3aJHUX TOMEPEUYHbIX 00PO3.
rnabeny, AJUHHBIMU TJa3HBIMH KpbIIKaMUd, JUIMHHBIM W TOJCTBHIM 3aTBUJIOYHBIM KOJBIIOM,
BOTHYTOM 3aJHEH 4acThi0 MUTHIUS W JEMHOW paxuca MUTUIus, COCTABISIOIIEH TpU 4YETBEPTU
JUTMHBI TIATUIUS, BBITIHYTHIM K3@Md oKoHuanweMm mnuruaus. Ot Calyptaulax (Homalops)
norvegicus Stormer, 1945 [8] u3 BepXHAX XacCMOIICOBBIX U3BECTHAKOB HopBeruu onucaHHblil BU
UMeeT CIyIylolue OTauuMsy OICYTCTBHE BBIPDRXKEHHOH KailMbl Ha IepenHeM Kpae nedasoHa,
JUTMHA 0a3ajbHBIX JIOMACICH IIa0€nu B TPH pa3a MEHBIIE JIUHBI TJIa0eNH, TOPU3OHTAJIbHBIC
3aJHHE TONepeyHble QOpO3Wbl TI1a0ed C HEBBIPAKCHHBIMA C OOKOB JBYMS B3IyTHSIMHU
y 3aTbUIOYHOTO KOJIbfla, Y8KOE 3aThUIOYHOE KOJIbLO, AJMHA paxyuca MUTUAUS, COCTABIIAIONIAs TpU
YETBEPTHIX €ro JUTHHBI, CHA00BOTHYTHIN ¢ OOKOB 3aJHUHN Kpall MUTHIHS.

Omumonodua. “Ha3Banue HOBoMy BUAYy JaHO B uecTb A. @.JlecHUKOBOW — miepBoit
UCCIIEeIQBATCIBHAISI TPUIOOUTOB WIABEPECKOTO0 TOPHU30HTA U CBSI3aHHBIX C HUM UYETBEPTHYHBIX
oOpazéBanyi JIemrHrpaackoit obmacTu.

Pacipocmpanenue. YetBepTuuHbIe aNeBpPUTHI, 00pa30BaBIIMECS 3a CYET pa3MbIBa OTIIO-
KEHUH UAABEPECKOr0 TOpu30HTa JICHHHTpaaCKoil 00IacTh 4YeTBEPTUYHBIM MOPCKHM OacceitHOM:
kapbep y 1. Kisscuno, oOnaxkenue y a1. 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€ mmpuHbl. Kaiima, oTnesnsomnas ria3Hbie
KPBIIIKA OT Ti1adenn, — pe3kas U mmupokasi. [ mabens pacmmpsiercs: K3a4d Ha pacCTOSTHUE, PaBHOE
TPeTH JJIUHBI INIa3HBIX KpbILEK. 3aThUIOYHBIA Oyropok MmaneHbkuil. [lurmamit ¢ y3koil 3anHei
KpaeBol Kaimol. /[iinHa 3a1Hel KpaeBoW KaliMbl TUTHIMS B YETHIPE pa3a MEHbLIE JUIMHBI MU,

Onucanue. Kpanuauii 1 nuruuii — HeOONBLIIMX Pa3MEPOB, CUIbHOBBITYKIBIC M\ITIaJIKHE.
Kpanuauii cunbHOBBINYKIIBbIN, y3kuid. JIuneBble mBBI 3a1Henieunble. [1abeas criepennt 3akpyr-
JIeHa, y3Kas, TpareueBHIHas, pe3KO CyXkKaeTcsi ¢ OOKOB, U CIIepeIy paciiupseRess Ha TpeTh JJIMHBI
TNIA3HBIX Kpbimek. JlnmuHa rimabenu BaBoe Ooibine e€ ImUpWHBL [ Ta3HbIE, KPBUIIKH KPYITHBIE,
HIMPOKUE, NOIYUIMIITUYECKUE, OTCTOST OT NMEPEAHETO Kpasi Ha PaCCTOSHUM MOyTOpa UX JJIMHBL.
Kaiima, oTnenstoniasi riaa3Hble KpbILIKH OT Tabenu, — pe3kas U MHPeKasy3aTbliI0OYHOE KOJIbIO
HE BBIPA)XEHO, 3aThUIOYHBIA OYrOpOK MajeHbKHM, HaXOAUTCS HA 3aAHEH [EPCTH JUIMHBI T1aleny.
[Muruanii nomy>IMNTUYECKUH, ¢ Y3KOM M IUIOCKOM KpaeBOM KaliMOM, (M TOJCTBIM MEeperudom),
pacmupsitonieiicss ¢ 6okoB. JlnnHa 3agHeil KpaeBOW KaWMBIZOMATHIMS B YETHIPE pa3za MEHbIIE
JUIMHBI uruaust. Paxuc nuruaust — criepeny MUPOKUil, Tpeyro bHEM.

Cpasnenue. Ot Nileus armadillo Dalman 1827+{9]f#g sxcnan3ycoBoro u3ectHsika LlIBeruu
HOBBIM BHUJ OTIWYaeTCs: OoJjiee y3KOM riadenbro, HaMdIueM 3aThUIOYHOrOo Oyropka, ciado-
BBIPQXCHHBIM PAaxXHCOM IUTHANAA U KPacBOW KaiMOM TUFHMIUS, COCTABISAIOLIEH ONHY YETBEPTYIO
YacTh JUIMHBI muruausi, ot Nileus svalbardensisy(Fortey, 1975) u3 otnoxenuii popmaruu Ban-
axagp¢ona [10]: y3koit mepenHeil yacTpio @6y HETKUMH CIMHHBIMU OOpO37aMy KpaHUAMS,
MEHBIIMMH pa3MepPaMHt INIa3HBIX KPBILIEK U BBIPDAXKEHHOW 3aIHEW KaMOM ITUTHINS.

3ameuanue. Hanbonee TakcOHOMUIEEKHETIONHBIA 0oOpaser TpuiioOuTa 3TOro BUAA Ipel-
CTaBJICH OJTHUM KPaHHUJIUEM U NUTUAMEM, MPUHATISKAIIUM K OJHOMY NaHIupio (pucyHku 14, 15
U 17), KOTOPBIM COOTBETCTBYIOT AIOMOPQOJIOrUN (pa3Mephl INa3HbIX KPBILIEK, HMIMPHHA paxuca
MUTHANS ¥ 33 JHEH KaliMbl TUTHES ) M€ OMH KpaHUAUM 1 1Ba nuruaus (pucynku 15, 17, 18).

[TpuBenem pazmepsl N3y UEHHBIX (parMeHTOB MaHLUpPEN ONMMCAaHHOTO BHUJA (Tabauna 2).

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

Pacnpocmparenues, Hixkauii OpAOBUK, AAPPUBHIBCKUN SPYC, TIMALIOPCKANA TOPU3OHT,
ApxaHrenbckas 4o0NacTb, ceBepHbi Oeper OyxThl MecTHOH, 1,0 KM K BOCTOKY OT YCTbs
p. Kamenka, 162 M"BBEpx OT mOAOMIBHEI pa3pesa, pailoH mbica JIuBaHoBa, B 0,5 KM K BOCTOKY OT
noc. AMacpma.

Tabnmua 2. — Pasvepbl parmeHToB naHumpen Nileus zhuravievi sp. nov. (B Mm)

T able 2. — 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 kpaHmana 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
(pucyHnox 19), nanuHTCKUN ApycC, WHIABICEHCKHUI TOPU30HT, ApXaHTeNIbCcKast 00J1., CEBEPHBIN Oeper
OyxTtel MectHoi, cOopsl A. B. Kpriosa, 2012 rog.

Hapamunwvr. JIBa murunus, Ne 40/307, Ne 40/308 (pucynku 23 u 24), ManmuHTCKHR SIpYyC,
HHIBICEUCKUN TOPHU30HT, ApXaHreiabckas oOJ., ceBepHBId Oeper OyxThl MecTHOH, €0OpHI
A. B. Kpsuiosa, 2012 rog.

Juazno3. Ilepennss kpaeBas Kaiima KpaHUIUS y3Kas, COCTaBIsET MEHEE OJHOM BOCBMON\ETO
muHbl. Kaiima, oTaensiomas riia3Hble KphIIKA OT Tiaadenu, — y3Kas U ToHkKas. Buiabenb ¢nabo
BOTHYTa ¢ OOKOB, pacIIUpsETCs] Ha MOJOBUHBI JUITMHBI TJIa3HBIX KpbIMIEK. [[nuHa,rirabenu BaBoe
Oonbiie e€ mupuHbL. [71a3Hble KPBIIKKM HEOOJNBIINE, IJIOCKHE, MOMYKPYAUIbIE, ) OTCTOST OT
NEPETHErO U 3aJHETO KPaeB Ha PAaCCTOSIHUM IOJITOPBI UX IIUHBL. JI1MHA 3aiHEHKPacBoil KaiiMbl
MUTHUIUS B YETHIPE pa3a MEHbILE JJIUHBI TUTHIUS.

Onucanue. Kpanuauii ciaGOBBITYKIIbIHA, C YIUIOMEHHBIMHA U INPOKKWMU EAA3HBIMHI KPBIIIIKAMH,
KpYIHBIX pa3MepoB. Ilepennsisi kpaeBas kaiimMa KpaHuaus y3kas (6€4711MHA) B BOCEMb pa3 MEHbIIIE
JUTMHBI Kpanuust). [ 1abens OynaBoBUIHAS, IMPOKAst CIIEPE’, 3aKPYTIGHAS pE3KO CyKaeTcsi ¢ OOKOB,
U CIIepeqd PaCHIUPsIeTCs] Ha TOJIOBUHY JUIMHBI TJ1a3HbIX Kpsilléks /[nHa rmabenu BaBoe Oomblie eé
MIMPUHBL. [ 71a3HbIe KPBIIKKA HEOOJBIINE, TTIOCKHE, MOTYKPYRIBIS, @ICTOST OT MEPEIHEro U 33/HETO
KpaeB Ha PacCTOSIHUM TOJTOPHI UX JUIMHBL Kaiima, oTaefstiolas rina3Hbele KpBIIIKH OT Ii1adeinu, —
y3Kast 1 HedeTKast. 3aTbUIOYHOE KOJIBLIO y3KOe, €1abo BbIpakeHp. 3aTbUIOUYHBINA OyTrOpOK OTCYTCTBYET.
[Murpanii  MOMY>/UIMOTUYECKUH, ¢ y3KOW 3ajqHeif KpaeBoil KaliMoW (M TOJCTHIM IEPEerudoom),
COCTaBJISIOIIEH OIHY YETBEPTYIO JJIUHBI NMUTHAMA.\PaxUC nuruans yMEpeHHO LIUPOKUH, Tparenue-
BUJHBIHN, C3a]T1 3aKPYTJIEH, cllabo paccedeH HA'CeMb CEEMEHTOB, TOXOIUT JI0 3aIHEH KPaeBOi KaliMBbI.

[TpuBenem pazmepsl HailieHHBIX (HPArMEHTOB MaHIUpPeEn 3Toro Buaa (Tabdiuna 3).

Cpasnenue. Ot Niobella snigingvskii (Krylov, 2004) u3 naroprckoro ropu3oHta JleHWH-
rpajackoi 067. [11] HOBBIA BHA OTIHHMAETCSs: y3KOW I1abenblo, HAIWMYMEM 3aThUIOYHOTO Oyropka,
C1a00BBIPAKCHHBIM PAXUCOM MMUTWIHS MyKpaCBO KaMOW MUTHINS, COCTABIISIONICH OJIHY YeTBEp-
Ty10 4acTh ero anuHbl. Ot Nigbéllauralica Balashova, 1976 u3 tydoB Ypana [9] onucanHslii BUI
OTJIMYAETCS: IUPOKO PACCIABICHHBIMH TJIa3HBIMU KPBIIIKAMH, OTCTOSIIIMMHU OT MEPETHEro U 3aj-
Hero kpaeB 1edanona Ha pacCEOSTHUN MOJTOPHI UX JUTMHBI, IUPOKON IN1abeNblo, PE3KO CyKaluMes
Ha3aJl paxMCOM M BbIP@XKEHHOM 3aJHEl KpaeBOM KaliMOW MUTKMAMs. DTOT BUJ TAKXKE OTIUYAETCS OT
YCTaHOBIICHHBIX B §ToM paiioHe Niobella laeviceps Dalman, 1827, N. sp. 1, N. sp. 2 [12]: mmpoxoit
riabenblo, TTa3HBIMURKPBIIIKAMY, OTCTOSIIIUMH OT Tja0enu Ha pacCTOsSHUE, paBHOE UX JJIMHE,
3a/IHEN KaldMOM, HaulMHAOIIeCsl y paxyuca MUTuausl, 1 MEHbLIEH IIMPUHON paxuca MUTHANSL.

Tab6nwi@ga 3.— Pasmepsl pparmeHToB naHuupen Niobella amdermensis sp. nov. (B MM)

Table 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 ApXaHTelbckod o0J., ceBepHbIil Oeper OyxThl MectHoil, 1,0 KM K BOCTOKY OT yCThs
p- Kamenka, neBblit Oeper, 2 KM OT yCTbsl peKU BBEpX 10 T€UEHHIO, 1,2 M BBEpX OT MOJOIIBI pa3pesa.

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

Mamepuan. OnuH NOBPEXIEHHBIN TAHIUPb, OJIMH T'OJOBHOMN U /1B XBOCTOBBIX ILIMTA.

T'onomun. T'onoBHOM M XBocTOBOW IUTHL, Ne 40/352, Apucysek 21), mappuBWILCKHI spyc,
Jlenunrpanackast oo, p. Jlaa y n. ['oponutie, kyHnackuii ropuzonsfcoopsi . C. Uckrons, 2018 rox.

Iapamun. Ilanuups, Ne 40/351 (pucyHnok 20), nappuBuibCek¥i sipyc, JlenuHrpaackas ooi.,
p. JlaBa y n. I'opoaunie, kynnackuii TopuzoHT, coopsM. (As Kommkaposa, 1997 rog.

Jononnumenvuvut mamepuan. XsoctoBoil mmt Ne,40/353 (pucyHok 22), mappuBUILCKUM sIpyC,
Jlenunrpajickas o0, p. JlaBa y 1. ['opomuie, kyHnackuit ReprisoHT, coopsl I. C. Hckros, 2018 o,

Jluacno3. llupuna nepenHed KailMbl COCRABISGF OJHY CEAbMYIO OT UIMHBI T'OJIOBHOTO
mwta. ['mabens cepenn cykeHa u 3akpyricHa. JyrHa ri1adea COCTaBISET MATh CEAbMBIX JTHHBI
TOJIOBHOTO IIMTA. XBOCTOBOM ILIUT YIJIMHEHHBIM, C Y3KOH W BBIIIYKIOH OCEBON MpPOJIOIbHOU
JIOTIACThIO U ABYMSI HEOOJIBIIMMU OOKOBBIMMMICPETHUMHU JIOTIACTAMHU.

Onucanue. CnMHHOW NaHUMPH CWILHOBBINYKJIBIA, TTaAKUNA. ['0OJOBHON IIUT yJJIMHEHHBIH,
MIOJIY JUIMIITHYECKUM, criepenu 3dKPYIJICH, CHIbHOBBINYKIBIA, C IMMPOKOW BOTHYTOM NEpEIHEH
KpaeBoi Kaiimoil. Illupuna nepegHen KailMbl COCTaBISET OJHY CEAbMYIO OT JJIMHBI FOJIOBHOTO
IIMTa U paBHA IIUpPUHE 3aJHed KalMbl XBOCTOBOro mmuTa. [nabens y3kas, OKpyrio-npsMOyroiib-
Hasl, CIIEpeIu 3aKpyIJIeH&, ¢ HEQOIbIINM MEPEeKMMOM B 33JHEH YacTHU Ha PACCTOSHUU TPETH €&
JUIMHBL. J{muHa T7a0eiay cOCTaBIsSET IATh CEAbMBIX UIMHBI TOJIOBHOTO muTa. B 3amHeil wactu
riabenu 1o 6okaM QT HEENMIPUCYTCTBYIOT JIB€ Majible, OBalIbHbIE, pacIIUPEHHbIE C O0KOB KOPOTKHE
nonactu. Topak€y KOPOTKUIL, COCTOMT W3 JBYX KOPOTKHX IUIEBP C KPYMHBIMHU MOIXYKpPYTJIBIMU
B3AYTHUAMU. XBOCTOBOU LIUT ITOJIYI/UIMIITUYECKUH, C IMMPOKOM 3alHEW BOTHYTOW KPacBOM KalMOU
U JIByMsl M€QOIBHIMMY IIMMaMU. Paxuc XBOCTOBOrO LIUTA JUIMHHBIN, ¢ ABYMs IONEPEYHBIMU
nepekuMan#l, Y3KOi U BBIMYKION MPSIMOYTOJIBLHOM OCEBOIl JIOMACThIO U IByMSI HEOOIbIIUMU 0O-
KOBbIMM NEPEAHUMHU JIOMACTIMHU.

IMpuBenem pazmeps! nanupen U GpparMeHTOB TPUIOOUTOB 3TOTO BUAA (Tabnuna 4).

Cpasnenue. Ot Geragnostus ingrica (Schmidt, 1894) u3 BomxoBckoro ropu3onrta JIeHUH-
rpajackoit o6:. [13] HOBBIM BUA OTIMYAETCS: MIMPOKUMH TOJIOBHBIM U XBOCTOBBIM LTUTaMHU C Y3KOU
KaiiMOM, paCIIMPEHHON Ccrepeau TIadeNblo, PEe3KO BBIPAKEHHBIMU OOKOBBIMHU JIOMACTSMH Ha
paxuce NUTuaus, y3KUM PaxyucoM MUTHINSL.

3ameuanue. Hanbonee moaHbIM HAOOpOM MOP(OIOTHYECKUX MPU3HAKOB JyYIlel COXpaH-
HOCTH OTJIMYAeTCs oOpas3el] ¢ TOJOBHBIM M XBOCTOBBIM ILIUTaMH, MPHUHAICKAIIMMH K OJHOMN
0coOu (pucCyHOK 21), KOTOPBIM COOTBETCTBYET Pa3BEPHYTHIM MAaHIUPb M XBOCTOBOM IIMUT IO
HIMPHUHE MEepeIHEl KailMbl TOJIOBHOTO MU 3aJHEH KaliMbl XBOCTOBOT'O IIUTOB, BBITYKIOCTH OCEBOU
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

Amumonozua. Hazpanue Buny naxo no p. JlaBa (Jlenunrpaackas o6:.), B pa3pe3ax kaHboHa
KOTOpPOM HalJ€H JAaHHBIA BHI.

Pacnpocmpanenue. HuxHuil opnoBuk, ¢uockuil spyc, KyHAAacKuil ¢flopu3eHT, JleHuH-
rpajckas oosacte, p. Jlaa y n. lopoawmine, neswiii Oeper peku, 0,4—0,5 v BBPX/OT IOIOIIBHI
cioeB ¢ Asaphus expansus Linn.

3axiouenne. B pe3ynpTare mpoOBENEHHBIX HMCCICIOBAHWHN ©bUIN OMMCAHBI: YETHIPE HOBBIX
MECTOHAXOKICHUS TPUIOOUTOB JappHUBHILCKOTO—KAaTUHCKOTO sipycOB, JIEHUHTpaackoil u ApxaH-
re’bCcKoil obmacreii: ceBepHbIil Oeper OyxThl MecTHOH, peKadenka, Mbic JIuBanoBa u 1. Butuno,
U YeThIpe HOBBIX BUAOB TpuiaooutoB: Calyptaulax lesnikovae Sp-wov., Nileus zhuravievi sp. nov.,
Niobella amdermensis sp. nov. u Geragnostus lawae spfmnova(raxxe ObUT Iepeonucan eme OauH
Buf Bolbochasmops kruegeri (Haller, 1973), BiepBbie OTMEUEHHbII Ha TeppuTopun JIeHMHrpaackon
00:1.). DTU JaHHBIE TTO3BOJISIOT YTOUHUTH MOP(OJIQFHY, PACTIPOCTPAHEHUE U BUAOBOM COCTAB POIOB
OPIIOBUKCKHX TpwioOutoB Bolbochasmops, Calyptaulax, Geragnostus, Nileus w Niobella
(cemeiictBa Pterygometopidae, Agnostidae, Niclidac,iN1iobidae) Boctounoii EBporibr.

ABTOp ONarofapur 3a IEHHBIC COBETHI AOKTOpa reorpaduueckux Hayk /. FO. bonpmusHoBa
(AAHUUN), xanaumpata reosoro-mgHepaiiorndeckux Hayk lO. B.3auky (VII «I'eocepBucy,
Munck, benapycs), a Taxke kangugaTa,reogoro-Mmunepanornyeckux Hayk I'. C. Uckrons (OI'BY
«BCET'EN», Cankr-IlerepQypr, WPoccust), kanaugara reonoro-MHHEpaJOrMUECKUX HaykK
A. B. XypasneBa (Mucrurytireonornu HI[ Komu YPO PAH). E. A. FOdepoy, K. I1. Pa3anosa,
B. A. IInakcuny (PI'BY «BE@EI'EN», Cankr-Iletepoypr, Poccus) u M. A. Komkaposa,
MMOMOTaBIIKX TIPH cOQpe'Opa3loB TPHUIOOUTOB.
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In the grticle four new trilobite localities of the Florian—Katian Stages (Lower—Upper Ordovician): Kamenka
river, Livanovas€ape, Mesnaya Bay and Vitino village of the Arkhangelsk and Saint-Petersburg regions and four new
trilebité” species: Calyptaulax lesnikovae sp. nov., Nileus zhuravilevi sp. nov., Niobella amdermensis sp. nov.,
Geragunostus lawae sp. nov. from these localities have been described. Trilobite species Bolbochasmops kruegeri
(Haller,71973) 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 Westendotp, w839 u Neptunea
striata lyratodespecta Strauch, 1972 aTIaHTHYECKOTO IIPOMCXOXJICHUS IUTHOIIEHA — ‘PaHHer® ruieiicronena
noxyoctpoBoB Kanun m IOropckuii. [IpeacraBurenu 3Tux BUAOB ObUIM OOHApYKEHBlBUECMHAAMATH MECTOHAXO-
JKIEHUAX Ha pekax: PeiOHas, Mypcesxa, bonsmas Oro, SlHrapeii, Xeisxa, UepHas, pyubsX HpaBeii 1 BensiMBox,
r. XyOrams u B palioHax o3ep Xaparo, SHrapelTsl, pailoHoB MeicoB AHapeeBagHrapka-Ilocams, [lnunmiep, ycrees
pek IlepBas Ilecuanas, Tperbs Ilecuanas, Slpxomasixa, IOnmecenbsixa u rpstusi Ja0€HMYClop. DTH BUABI TaKXe
BCTpeuarorcst Ha apxumenarax Hosas 3emuss um CeepHast 3emuisi. V3yueHHBIS KOMIUIEKCHI MOPCKHX MOJIIFOCKOB
MOKAa3bIBAIOT, YTO BO3MOKHA KOPPEIISIIUSA MEXKILy OTIOXKECHUSIMU POrOBGKOH cBUTHI HOfyocTpoBa Kanun u FOropckuit
u ¢opmarnmu Kpacueiii Kpar (BepxHsis yacth) AHriuu, necko (popMmaitmu Kanm KoOenxaBH I'peHnmaHmuu, mecKoB
Meckem benbrum m cxomnsix neckoB HunepmanmoB u I'epmanum, @auku ‘anesputoB llnunoepren. Komrekco
MOPCKHX MOJUTIOCKOB KOJIBUHCKOM CBUTHI KOropckoro noiayoctpoBafkoppeiaupyroTcs ¢ oTiaoxeHusaMu KopamnHoBoro
Kpara Anrmuu, ¢popmarmn Jlvmuto bensrum, popmarmii Ocrepxayt vMaccirync Hunepianmos.

KaroueBnie caoBa: Mya; Cyrtodaria; Neptunea; KaiiHO30W; IDmmoIeH; ruieiicroneH; CeepHas EBpasus;
3aHKJICKUH ApYC; Tena3cKui spyc.
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NEW DATA ON THE*CENOZOIC MOLLUSCS OF THE GENERA MYA,
CYRTODARIATAND NEPTUNEA (MOLLUSCA: HIATELIDAE, MYIDAE,
BUCEINIDAE) OF THE KANIN AND JUGORSKII PENINSULAS

In the arti€le morphological characteristic of two distinct marine bivalve species and one subspecies: Mya pullus
Sowerbygf1826, Cyrtodaria angusta (Nyst et Westendorp, 1839), and Neptunea striata lyratodespecta Strauch, 1972 of
Atlanti€ origin of the Pliocene— Early Pleistocene of the Kanin and Jugorskii Peninsulas is given. The representatives of
these speei€s 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, custuarium 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
KaliHO30s yAEJsUI0Ch HEJOCTATOYHOE BHHMAHUE, XOTs psAl HUccienoBaTenel [2 m np.] oTmedanu
HaJIMYME psia BBIMEPIIMX BHJOB ATIAHTUYECKOTO IPOUCXOXKACHHUA. [[aHHBIE O NPUCYTCTBUU
BUJOB AaTJIAHTUYECKOTO TPOMCXOXJIEHUS B OSTOM palOHE MOATBEPIKIAIOTCS HAOIIOJCHUAMU
MUTpaliyd COBPEMEHHOW ManakohayHbl B 3amagHol wyacté EBpasmiickoit Apkruku [4]. Llensio
JTAHHOM CTaThU SABISETCA MOP(OIOrHYecKasi XapaKTepUCTHKAa HEKOTOPBIX CIa00M3yUYEHHBIX BbIMEP-
IMX BUJIOB MOJUTFOCKOB, TUITMYHBIX JJIS1 OTJIOKEHUH KaitHO305 3anaja EBpa3suiickoil APKTHKH.

Matepuan M MeToAbl McCJeAoBaHUs. MarepuanoM s JaHHOM pa@OTBMEOCTYKUIN
pe3ynbTathl uccaenoBaHuil B TeueHue 10 ser B 14 MecTOHaXO0XACHUAX B padpe3ax IUIMOLEHa —
paHHero ruielictoueHa monyoctpoBoB Kanun m FOropckuii. Beero 6but0 co@pano 56 paxoBuH
U (pparMeHTOB paKOBHH MOPCKUX JABYCTBOPYATHIX U OPIOXOHOTMX MOJUTIOCKOB, KQTOpbIC IPUHA/I-
JexaT K 2 BUjaaM u 1 moaBumy.

OCHOBHBIMU METOAAMH HCCIIEJJOBAHUS SBJSIOTCS TAaKCOHOMHUYEEKEE OHMCaHNE U IIpPOBEJIe-
HHUE CPaBHEHMsI MOP(OJIOrMH M3Y4YEHHBIX BHUJOB C MX INpeICTaBUTEIMN 13 paspe3oB CeBepHOM
Atnantuku u CesepHoit Cubupu. [Ipu stom npumensinacbgkinaccubukaliisg MOJUTIOCKOB, Mpea-
noxenHast B “Treatise of Invertebrate Paleontology” [5]. OOpa3fiel H3Y4YEHHBIX MOJUTIOCKOB Xpa-
HaTcs B My3esax: IRScNB IST — my3zee KoponeBckoro GenbrMickOTo MHCTUTYTa €CTECTBEHHBIX
HayK, I. bproccens (benbrus), SMF — wmy3ee eczeciBeHHbIX Hayk TI. PpaHk(dypT-Ha-Maiine
(Fepmannst), USNM — Awmepukanckom HammonamsoM, Mysee, r. Horo-Mopk (CIIIA) n mysee
AO «Ilonspreoy, r. Cankr-IletepOypr (Poccus).

PesyabTaThl ncciaenoBanmii 1 ux oOcyzkaeHue. B pesynprare OCYyIECTBIEHHBIX HCCIIE-
JIOBaHMH OblIa TaHa MOP(OIIOrHUecKas XapakTepreTHKa IBYX BUJOB M OJHOTO MOJBH/Ia BEIMEPILIUX
MOPCKHUX MOJUTIOCKOB MOIyocTpoBoB Kanm MIEOFOpckuii, KOTOpbE paHee HE OTMEYAJIUCh B OTJIO-
KCHHUSAX KaWHO30s 3TUX paiioHOB: Mya pullusySowerby, 1826, Cyrtodaria angusta (Nyst et
Westendorp, 1839) u onnomy mnomBuAN,, Neptunea striata lyratodespecta Strauch, 1972. Ownu,
COOTBETCTBEHHO, OTHOCATCS K 3, pogam: Mya Linnaeus, 1758, cemeiictBa Myidae Lamarck, 1809,
Cyrtodaria Reuss, 1801 cemeiictsa Hiatellidae Gray, 1824 u Neptunea Roding, 1798 cemelicTBa
Buccinidae, 1815. Ota dayHa TipencTaBiseT ocoOblii HHTEPEC C TOUKU 3PSHUS KOPPEISIIUH Pa3pe30oB
KaitHo304 3anana EBpazufickoli ApkTuku ¢ paspesamu 3anaaHoil EBponst, Mcnanauu, I'pennanaun
u ceepa Cubupu. HaXOnKu/STHUX BUAOB TO3BOJSIOT 3HAYMTENBHO PACHIMPUTH apeail ObLIoro
pacrpocTpaHeHus YTUX BBIMEPIIUX (HOPM (CUUTAIOLIMXCS THIMYHBIME U1 MOpEH ceBepa 3arnaaHoi
EBporer) Ha 3afanWCeBepHoii EBpasum u roBopsT o TecHOM cBszu Manakodayn CeBepHoit
Atnantuku u€eBepHoro JIemoBUTOro okeaHa B IJTHOIICH-PAHHETIIICHCTOIIEHOBOE BPEMSI.

CewmeiictBo Myidae Lamarck, 1809
Pox Mya Linnaeus, 1758
Mya pullus Sowerby, 1826
Pucynku 1—15
Mya pullus Sowerby, 1826: Tabnuma DXXXI, pucyHok 2, c. 58 [7]; Mya truncata var. pullus
Wood, 1857: tabmuma XXVIII, pucynok 1f, c. 277—279 (part) [8]; Mya truncata gudmunduri
Strauch, 1972: tabmuna 11, pucysku 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 KIIEPeIH), B IepeAHEN MHOTIa O/THa CIIab0BBIPasKEH-
Hasl MPOAOJIbHAs KakiMa. 3aMOuHasl BIaJWHA MPHUIIOIHATA, C BHIpAXKEHHOH 3a/iHe OOKOBOM KpaeBOi
KaifMOH (Co cTOpOHBI BbIXOAa HOrM). IlepenHre MycKyIbHbIE OTIIEUATKH JJIMHHBIE. MaHTUIHBIN cu-
HYC PaCHIMPEHHbIN, OKPYTJIO-TPEYTOJbHbIN. 3a/IHss KpaeBasi KaiiMa paKOBUHBI LIMPOKasl.

Onucanue. PakoBuHa HEOONBIINX U CPEIHUX Pa3MEPOB, CIA0OBBIMYKIIast y Kpas, MpoTHBO-
MOJIOKHOTO BBIXOJly HOTHM, pPaBHOCTBOpYATas, MOJY3JUIMITHYECKAs, C YMEPEHHQSBBITYKIION | Ma-
KYIIIKOH, OMyIIIeHa BHU3, HEMHOTO BHITSHYTa B rornepedunoM Hanpasiernu (LS/WSs 0.72—0.75),
C 3aKpYTJICHHBIM 3aJHUM KpaeM M 4YacThIMU TOHKHMH KOHIIEHTpUYeCKUMHU peopammyllepennsis
YacTh PAKOBHHBI BBIMyKJas. MaKyIika pakOBUHBI HEOOJbIIAs, CHIILHOBBITYKAAs, CHIBHO Cy)KEeHa
¢ O0koB. 3amMouHas BMaJuHa poMOOBUIHO-OBalIbHAsA, mpunoAHsTa. [lupufayzaMeutioil BraauHbI
B 1,2 paza Oosbliie e€ ATUHBI, TPUOJIMKEHA K BHYTPEHHEMY Kparo PAKOBHHBI. 3aMOYHas BIIaJAMHA
yAaJeHa OT MEPEIHEro Kpas pakoBUHBI Ha paccTosiHue 0,2 pa3afoT cémmnuubl. Bnone kpaes 3a-
MOYHOH BIIAJIMHBI MMPOXOAMT y3Kasi M HeuyeTkas kaiima. KpaeBas OQKOBasi kaitmMa Ha xoHapodope
y3Kasi, BBIIyKJIasg ¢ 00eux cTopoH. B 60koBoil yacTu Xxongipodopa (€0 CTOPOHBI BBIXOJA HOTH)
NPUCYTCTBYIOT JIBE YETKUE MPOJOJIbHBIE 00pO3/bl, pacXORSIIHECS MO HEOOIBIIUM YIJIOM C BBI-
MIyKJIBIMHU KpPasiMH, ¢ MPOTUBOMOJI0KHONW CTOPOHBI — BOTHYROCTH \3aIHUI Kpall pAaKOBUHBI BOTHYT
U 3aKpyriieH. [lepeanue MycKyJbHBIE OTIIEYATKU y3KHE WIMHHBIE, YIIIMHEHHO-TIOIYJUINIITHYE-
ckue (MX IJIHHA COOTBETCTBYET /s JUIMHBI PAKOBHHBI), WPHOWDKEHBI K OOKOBBIM KpasiM PaKOBUHBI,
3agHue — mnosyKpyrisle. I1o 3anHel ctopoHe paKOBHHBIM3HYTPU IPOXOAUT OUYEHB y3Kasi, IOYTU
HE BBIpa)KEHHas KpaeBas KaiimMa. MaHTUIHBI CHHYC HeriTyO0OKHil, paclIMpeHHBIH, OKPYTiIo-Tpe-
YIOJIbHBIM, HE TOXOIUT 1O CEpEeAUHbl PAKOBUHBLE) CAMBACTCA C MAHTUMHOW JIMHUEH. [IUCTaIbHBIN
Kpail paKOBUHBI Y3KHI.

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

Cpasnenue. Ot Mya gudmumduri (Strauch, 1972) [9] onucaHHBIN BUII OTIMYACTCS: XOHAPO-
dbopoM 1 3aMOUYHON BIAAWHON QOJICE KPYIMHBIX pa3MepOB, BBITYKIIOH, 3a0CTPEHHOH, BBITSHYTOH,
TOPU30HTAILHO OPUEHTHUPOBAHHOM TPEYTOJbHONW MAaKyIIKOW, CHJIBHO CY)KEHHOH ¢ OOKOB, MaKy-
mevyHbpIM yriioMm 125—140 rpanycoB, IIUHHON KpaeBOM KalMOW cHiepeny M C3aad MaKyIIKH Ha
JIeBOW CTBOpPKE PaKQBUHBI,HAMUNEM B OOKOBOM yacTu XoHApodopa (CO CTOPOHBI BHIXOAA HOTH)
JIByX OY€Hb Y3KUX IPOAQIbHBIX OOpO37, PacXOASIIUXCS MOJ HEOOJBUIMM YIJIOM, OTCYTCTBUEM
norepeyHoi 0PPOB/IBlY OCHOBaHHS XOHIpodopa U OOKOBOW MPOJOILHON OOpO3Ibl B IepeaHei
JacTu X@HAPOGhepal HATMYUEM MONEPEUHO BBIMTYKIONW 3aKpyIJIEHHOW BHYTPb KailMbl B OOKOBOM
3aHedl 4yacTu 3aMOYHON BMAJWHBI, OYEHb Y3KOW, IOYTU HE BBIPAKEHHOW KpaeBOM KaliMOM Ha
BHYTPCHHEU CTOPOHE PAaKOBHHBI U KOPOTKHM OKPYIJIO-TPEYTOJIbHBIM MAHTUHHBIM CHHYCOM, OT
Mya trunéata Linnaeus, 1758 [1] nanuuneM XoHIpodopa ¥ 3aMOYHON BIAJAMHBI 00Jee KPYIHBIX
pa3MepoB, BBINMYKIIONH TOPU30HTAIBLHO PACIONOKEHHOM M CY)KEHHOW ¢ OOKOB 3a0CTPEHHOW Ma-
KYIIKOH, MaKyeyHbIM yriiom 125—140 rpagycos, JMHHON niepeaHel 60po3/10if Ha BHyTpEHHEN
CTOPOHE PAKOBHUHBI y MaKyIIKH, KPYMHBIMH XOHIPO(MOPOM U 3aMOYHOM BHAAUHON, HaIHYHUEM
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 Bug, Heotun, USNM 644314, no
C. MakHewnny [6], Tabnuua 11, pucyHok 12, KpacHbeii Kpar, AHrnus, doepma Helitpan; 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, paKkoOBWHa C COMKHYTbIMW CTBOpKamu, gop3anbHbln Bug, GA-6, renasckum gpyc, n-os KaHwuH,
p. PbibHas; 9 — 3amoyHas BnaguHa NpaBoOM CTBOPKW, BeHTpanbHbin Bug, GA-10, rema3ckuid, spyc,
n-oB KaHuH, p. PbibHasn; 10 — npaBas ctBopka, gops3anbHbin Bug, GA-4, renasckuii spyc, n-oB KaHuH,
p. PeibHas; 11 — neBasi cTBOpKa, BeHTpanbHbI Bug, GA-5, renasckun apyc, n-oB KaHuH, piPoibHas; 42 —
xoHapodhop npason cTBopku, GA-9, oop3anbHbivi BUA, kanabpuiickuii apyc, n-os Tanmblp, paKopannosas;
13 — npaBas cTBopka, GA-7, gop3anbHbii BuA, renasckun sipyc, n-oe KauuH, p. PoibHasy 14— npasas
ctBopka, GA-7, fop3anbHbl BUA, renasckui apyc, n-os KaHuH, p. PeibHas; 15 —XoHapodop npasown
CTBOpPKW, Aop3anbHblii BUA, GA-8, renasckui sipyc, n-oB KaHvH, pFPBIOHas

Figures 1—15. — Habitus of the studied marine mollusc shells offthe Myalpullus Sowerby, 1826:
1 — right valve, dorsal view, now missing sample, according to J Sowerby [#], 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, CalabrianyStage, Heiaha river, 4 — right valve,
dorsal view, USNM 644313, according to S. McNeil [6], plate®l 1} 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 — left valvey, dorsal view, GA-3, Calabrian Stage, the
Jugorskii Peninsula, Heiaha river; 7 — right valve, dorsalyiew, (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; 42 = chondrophore of right valve, dorsal view, GA-9, Gelasian
Stage, the Taimyr Peninsula, the Korallovaya, Rivef3 — 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'KahinPeninsula, 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), koTopbIii aBTOPBI CYUTAIOT camocTosiTenbHbIM BUAOM [11]. JI. CumonapccoHom [12]
OINMCaH 3aMOK PaKOBUHBI U3 OTJIOXKEHMH resia3ckoro sipyca ['peHnaHany, ommOOYHO ONpe/esieH-
HBII UMU Kak Mya truncata Linnaeus, 1758 u oTHOcAIIMIACS, 10 HaleMy MHEHUIO, K Mya pullus
Sowerby, 1826. Hamu pakoBunbsl Mya pullus Sowerby, 1826 BnepBsie OTMEUEHBI B pagpe3ax Io-
ayoctpoBoB Kanun, FOropckuit u apxunenara Hosas 3emins. Panee oHu omm6o4He, BKIOYAINChH
HaMH® B cocTaB Buna Mya schwarzbachi Strauch, 1974 Ha ocHOBaHWM HETOCTAFOUHOTO MO\COXPAH-
HOCTU MaTepuaja — OJIM3KUX MO0 CTPOSHHIO 3aMKOB pakoBuH [11].

Pacnpocmpanenue. CeBepnasi Amepuxa. Hiwkxunii meticronen. ['ega3ckuii spyc, ocTpoB
I'pennannus, ¢popmanus Kan Kobenxasn, mpic Kan KoGenxasH. 3amaghasi ‘EBpona. AHruius,
¢dopmanuss Kpacubiii Kpar (HmkHSsS 4acTh paspesa), peruoHaIbHbldmsipye, batiean, rpadcTo
Cagdoink, a. batneit, pepma Heytpan. Bocrounas Espona. HiokHuiidiieiictoues. DoruieicTo-
1IeH, refa3ckuil apyc, apxumnenar Hosas 3emuisa, CeBepHblil 0¢fpOB, poroBeKkas cBuTa, n-oB JIuTke,
MeXIy MblcaMu MakapoBa u YepTkoBa, adc. otM. 30—40 mjcboprl B. I1. Matseesa, 1981 rox.
DomeicToneH, refa3ckuil sipyc, n-oB Kanun, p. PeiOnas, npaBeiiglipurox p. Mypcesxu, cOOpbl
A. B. Kpsinosa, 2018 rox. DomnelicToueH, renasckuit spyc, n-os FOropckuii: p. UepHas, ycTbe
p. Apxouasixa, paiion nooepexbs Kapckoro Mops y ycrbs pi MQuecenpsixu, pyueit [IpaBblii, Mpic AH-
npeeBa, paiioH TepMouupka B ycrese p. [lepas [lecdamasymbic [nunmiep, c6opsl A. B. Kpbiiosa,
2012—2015 rompl. DomeicToleH, KataOpuickiid spye, n-oB FOropckuii, BalryTKUHCKAs CBUTA,
rpsana TaGeiimycrop, pydeil BenbiMBoxk, ozepOwSHrapeiitsl, p. Xeisixa, ropa Xyortams, cOopsl
A. B. Kpsuiosa, 2009—2015 rogsl. CesepHasi CuOupb. Huoxuauii muielictorieH. DOIUIEHCTOLIEH,
KanaOpuiickuit sipyc, n-oB Taiimblp, p. KopamioBas, coops! 0. B. 3auku u ap., 2003 roa.

CeMelicTBO Hiatellidae, Gray, 1824
Pon'€yrtodaria Reuss, 1801
Cyrfodariangngusta (Nyst et Westendorp, 1839)
Pucynku 16—33

Glycymeris angusta Nyst et Westendorp, 1839: Tabnuua 1, pucynok 1, c. 4 [13]; Cyrtodaria
angusta Strauch, 1972: TexCFoBoii pucyHnok 17, Tabmuua 7, pucynku 10—16, tabnuma 8, pucyHku
1—20, c. 90—92[9s, Cyrtodaria angusta sachsi Mepknun, 3apxunze, Unbuna, 1979: tabnuna V,
pucynku 1—3¢ c. 39 [1]; Cyrtodaria angusta jenissae Mepknun, 3apxunze, Uneuna, 1979: Tab-
mna V, pueyskm4—9, c. 39—40 [1].

Jlexmeomun. JleBas crBopka pakoBuHbl, IRScNB IST 4243, wnzobpaxena B pabore
MyXgHucra u I'. 1. Becrennopna [13], munonex, pailon koMMmyHsl Belinerem, npoBuHIMsT AHT-
BeprieH, benbrus. Jlekrorun ycranosneH P. Mapke [14].

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

Juazno3. PakoBuHa yKOpOY€Ha, MOYTH OJMHAKOBA IIO BBICOTE Y JIEBOIO U IIPaBOTO Kpasd,
BTSHYTa ¢ 00KOB. MakyIIka OT OYTH HEBBIMYKJION, JO 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, mupuHa 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 omimdaercs;400ee,Bbipa-
JKEHHOM MaKyIIKOH, Oojiee BBIMYyKJIOH, KOPOTKON paKOBMHOM MEHBIINX pa3MepoB§ Oojee KOPOT-
KUMHU 3y0amu, 0ojiee KOPOTKUM IMEPETHUM MYCKYJIbHBIM OTIIEYAaTKOM, IIMPOKOH 3aEHEN KpaceBoi
KaiiMoii, 1 OoJiee BOTHYTHIM HU3HYTPH CO CTOPOHBI NMPOTUBOIOJIIOKHON BBIXOIY MHOEH MAHTUHHBIM
cunycom, ot Cyrtodaria siligua (Spengler, 1793) [16; 17] — MeHee BBITYKIIOH, KOPOTKOM Ooee
CY>KEHHOH — CO CTOPOHBI BBIXOZ[a HOT'H PaKOBUHOM, O0Jiee BhIpaKCHHON MAKYLIKQ#MS TIPSIMBIM 3a/1-
HUM KpaeM PaKkOBHHBI, 0oJiee JUTMHHBIMH 3y0amu, IIMPOKOH 3a/1Hel KpaeBOWKaMMOHWy U BOTHYTHIM
W3HYTPHU CO CTOPOHBI IPOTUBOMNOIOKHOU BBIXOY HOTY MAaHTUIHBIM CUHYEOM.

3ameuanun. Bun Opun Beigenen 1. X. Huctom wu I JI. Beéefenmopriom [13] w3 HukHe-
TUTHOIICHOBBIX OTJIOKEeHUH parioHa T. AHtBeprnieH (benbrus)q C. B. Bymy[8] ommcan naxoaku storo
BUJIa B IUTHOICHOBHIX oTHoxkeHusiXx Aurnnu (Kopammaossfit u Kpacusiii Kpar). [Tozauee Cyrtodaria
angusta (Nyst et Westendorp, 1839) ycrtanoBneHsl B OTIOMeHUX popmariu Trénnec CeBepHoit
Ucnanmum (remasckuii  spyc) wuzoOpakeHbl B padotaxy DiCtpayxa [9]), IO.b. 'mageHnkona,
I1. Hoprona u I'. Cnaiika [19]. B pa6ote P. Mapke [14] GbLT BbIIECTICH JICKTOTHII, & TAK)KE OTMEYAETCS,
YTO MOJUTIOCKH 9TOTO BUJA IIMPOKO PACIPOCTPAHSHbI BROTIHOKEHUAX MHUOLICHa—IUTHoLeHa benbruu,
muonieHa Hunepnannos u 3anagHoit ['epmanuy, AZA. Ciynukom u coaBropamu [18] aHanoruuxsie
PaKOBHMHBI HaiJieHbl B paspe3e popmanun MaacCliyne, (refa3ckuil sipyc), BCKPBITON CKBaXMHOW Ha
Oyposoii omaau [ensdoex (Hunepnangbr)4P. J&Mepxmuneiv, B. C. 3apxuaze u JI. b. Unbunoii [1]
ATOT BHJ ObUT YCTAHOBJIEH B OTJIOKECHMSX KaitHO30s1 bomnbie3semensckoil TyHapel. OH ObUT pasaesneH
Ha ABa nozasuaa. OIHAKO 3TOT BBIBOH HE IIOJITBEPKAACTCS HAIIMMHU HMCCIEIOBAaHUSAMH PaKOBHH
CXOJHBIX LIUPTOAAPUI U3 OTIIOKEHHMIA 1IoyecTpoBoB Kanun n FOropckuii, KOTOpble TOBOPST O TOM, YTO
9TU TIOJBHIBI B PEAJFHOCTH QTOOPKAFOT JIMIIL Pa3HbIe BO3PACTHBIC CTA[MU POCTA OJHOTO BUIA —
Cyrtodaria angusta (Nyst ety Westendorp, 1839). [To3anee pakoBHHBI 3TOTO BHa ObLTM HAWICHBI HA
apxunenarax Hosas 3emist u Cesepnast 3emus [11; 20; 21 u ap.]. K. Anexcanaepcen [21] npuBoaurcs
M300pakeHne OTHOTQfOOIOMKA PAaKOBUHBI MPENOI0KUTEIBHO 3TOTO BUAA U3 PAa3pe30B MOIYOCTPOBA
Taiimelp. B CraumunaBum Cyrtodaria angusta (Nyst et Westendorp, 1839) Obu1 oOHapyxkeH
B OTJIOXKCHUSIX gFtelicToueHa apxunenara [Imumdepren [22]. [To3aaee 3T0T By ObLT HaliieH B OTIIOXeE-
HUSIX 3aHKIICKQLO~Iiena3ckoro sipycoB Ha nomyocrpoBax Kannu u FOropckuii. OnvcanHblid BEIMEp-
Wi BAT MMEET aTfaHTUYECKOE MTPOUCXOXKICHHE (CaMble TPEBHUE €r0 HAXOAKH 3a(UKCHPOBAHBI B OT-
noxxeHUsX MuotieHa benprum u 'epmanun) [14]. B ApkTrke oH BMeeT OrpaHu4YeHHOE PacIpoCTpaHe-
HUE U, BEPOITHO, SIBIISICTCS BUIOM-MUTPAHTOM, nipoucxosmum ot Cyrtodaria parva (Speyer, 1866)
[9] 3 oTnoskenmit onmuronieHa 3anaanoit EBporbl. Ot Cyrtodaria angusta (Nyst et Westendorp, 1839)
NPOUCXOJUT EAMHCTBEHHBIA COBPEMEHHBIM BHJ KPYNHBIX Iwpronapuii — Cyrtodaria siliqua
(Spengler, 1793), pacnpocTpaHEeHHBI 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, 3aHknckuin
apyc, KOropckuii n-oB, p. bonbwasa O; 21 — neBas CTBOpPKa, BeHTpanbHbl BuA, GB-6, 3aHKrckun 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, HKOropckui n-os,
p. Bonbwas Oto; 24 — nesas cTBOpKa, Aop3anbHbii Bug, SMF-221018, no ®. Ctpayxy [9], Tabnuua 8, pueyHoK 7,
nbsYEHCKUI sipyc, ocTpoB Vcnanaus, n-oB Teé€aHec; 25 — npaBasi CTBOpKa, BeHTpanbHbIn Bug, SME-221019, no
®. Ctpayxy [9], Tabnuua 8, pucyHok 12, nbsyeHCku apyc, octpoB WcnaHausa, n-oB TbéaoHes; 26 —Whesas
CTBOpKa, Aop3anbHein Bua, GB-3, renasckuin apyc, n-oB KaHuH, p. PeibHas; 27 — neBas cTBQPKa, BEHTparsibHbIN
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, BeHTpanbHbl Bua, GB-7, renasckmi apychn-oB KaHuH,
p. PbibHas; 30 — neBas cTBOpKa, Aop3anbHblii Bua, GB-8, renasckuii sipyc, n-oB KaHuH, p. PbioHas; 31 — nesas
CTBOpKa, BeHTpanbHbi BUua, GB-8, renasckuii sipyc, n-oB KaHuH, p. PeibHas; 32 — neBasi GiBopKa, Aop3anbHbIl
Bua, GB-4, renasckui apyc, n-oB KaHuH, p. PeibHas; 33 — neBas cTBopka, BeHTpansHbaBAREGB-4, renasckui
apyc, n-oB KaHuH, p. PeibHasn; 34—42 — Neptunea striata lyratodespecta Strauch,(1972:134 —ynoBpexaeHHas
pakoBuHa, gop3anbHbii Bua, GD-4, no ®. BeccenuHry [10], pucyHok 5,4€0BpeMeHHbIA Nnsx, HuaepnaHabl
(pakoBrHa nepeoTnoxeHa); 35 — noBpexaeHHas pakoBuHa, BeHTpanbHbiBug; GDx4, no ®. Beccenunry [10],
pUCyHOK 5, coBpeMeHHbIn nnsx, HuaepnaHabl (pakoBrvHa nepeoTrnioxeHa); 36 —< nospexaeHHas pakoBUHa,
pop3aneHein Bua, GD- 2, 3aHknckui apyc, p. bonbwas Ow; 37 — neBpexaeHHagdPakoBuHa, BEHTPanbHbIN BUA,
GD-2, 3aHknckun apyc, FOropckuii n-oB, p. bonblwasa Ow; 38 — noBpexAeHHasa pakoBuHa, fop3anbHbii Bug, GD-1,
3aHKncku sipyc, KOropckuin n-o, 03. Xaparto; 39 — noBpexaeHHas PakoBMHA, BeHTpanbHbll Bua, GD-1,
3aHknckui apyc, lOropckun n-oB, 03. Xaparto; 40 — noBpeXdeHHass pakoBuHa, Aop3anbHbin Bug, GD-4,
renasckun gpyc, lOropckun n-oB, panoH yctbs p. llepsas [leeuanas; 41 — noBpexaeHHas pakoBMHA,
BeHTpanbHbIn Bua, GD-4, renasckuii sipyc, KOropckuii n-oB, panoH yetba p. Nepsas MNecyaHas; 42 — obrnomok
pakoBWHbI, fop3anbHbi Bug, GD-3, refja3ckun 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, dorsalfview, GB-10, Gelasian Stage, the Kanin Peninsula, the Rybnaya
River; 17 — right valve, ventral view, GB-1Q#Gelasian Stage, the Kanin Peninsula, the Rybnaya River; 18 — left
valve, dorsal view, number of sample isgunknown, according to F. Strauch [9], plate 7, picture 15, Piazenian
Stage, England; 19 — left valve, ventral viewjynumber 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 Rivef; 21 —left valve, ventral view, GB-6, Zanclean Stage, the Jugorskii Peninsula,
the Bolshyaya Ou River, 22 — Yeft"valve, dorsal view, GB-5, Zanclean Stage, the Jugorskii Peninsula, the
Bolshaya Ou River; 23 — left valve,aventral 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 Tjofnes Peninsula; 25 — right valve, dorsal view, SMF-221019, according to Strauch [9],
plate 8, picture 12, PiazeniamyStage, Iceland, the Tjornes Peninsula; 26 — left valve, dorsal view, GB-3, Gelasian
Stage, the Kanin_Reninsula, the Rybnaya River; 27 — left valve, ventral view, GB-3, Gelasian Stage, the Kanin
Peninsula, the Rybpaya River; 28 — right valve, dorsal view, GB-7, Gelasian Stage, the Kanin Peninsula, the
RybnayagRiver; 29— right valve, ventral view, GB-7, Gelasian Stage, the Kanin Peninsula, the Rybnaya River;
30 —deft 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,
nauka 3OHZIEpIIOT, paiioH I. Kiee, pa3pe3 CKBaKMHBL. 3aHKJICKUH—TIIbAYEHCKUN APYChl, AHITINA,
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. Kpsitosa, 2018
roa. 3aHkickuil sipyc, FOropckuii n-oB, KOJBUHCKas cBUTa, p. bonbiias Oro, coopsl A. B. Kpsiiona,
A. C. bykacca, 2016 rox. DomnelcToueH, remasckuii spyc, FOropckumii m-oB, poroBgkas CBHTa,
p. Snrapeii, coopsr A. B. Kpsiiosa, 2015 ron. CeBepnas Cudupsb. Bepxuuii mmorneH. [Ibsiuenckuit
spyc, apxunenar CeBepHast 3emist, octpoB OKTA0pbckoil PeBomtornmu, mMpic OKTAGPLCKUE, IOKOMIb
50-mMeTpoBOif MOPCKOW Teppachl, cOOpbl maptuu mon pykoBojactBoMm b. X. Eru@zaposa, 1953 ron,
NbSTYEHCKHH sIpyC, ceBepHas yacTh ocTpoBa Komcomoner, coopst B. C. 3apxuaze;il981 rox.

CemeiictBo Buccinidae Rafinesque, 1815
Pon Neptunea Roding, 1798
Neptunea striata lyratodespecta Strauch £/1972
Pucynku 34—42
Neptunea striata lyratodespecta Strauch, 1972: Tabmuua‘ly puéynkn 1—4, 9—13, c. 42-43 [9].

TI'onomun. lenas pakoBuna, SMF 220965, nesuenckuit sipyef octpoB Mcnanaus, hopmanus
Toénuec. YcranosieH u n3obpaxen @. Ctpayxom [97.

Mamepuan: 18 NOBpEXKIECHHBIX PAKOBHH.

/Jluazno3. PakoBuHa BEpeTEHOBHIHO-CIIUPAILHASN, C16—25 y3KHMH CIUPATbHBIMU pedpamu,
y3KUM CH(OHATBHBIM KaHAJIOM M y3KOH (HEMHOEO pACHIMPEHHON Ha CH(OHAIBHOM BBIPOCTE)
Hapy>KHOMU T'yOOH.

Onucanue. PaxkoBuHa BBITyKJIas, BEPETEHOBHMIHO-CIIUpPANIbHASI, [IPABO3aBUTAs], CPABHUTEIBHO
y3kas (e€ mmHa B 2,0—2,5 pa3za MeHbLUE IIAPHHBI), IMEET CBETIO-CEPYI0, )KEITOBATYI0 U KOpUUHE-
BYIO OKPAacKy, C KOHYCOBHJIHBIM CY;KCHMEM CIepe/id, pe3KOo PacIIUpsIeTCsl C3aU, C MSThIO-IIECTHIO
000poTamMM, MacCHBHAs1, OT HEOOJBIIMX 10 KPYIHBIX pa3MepoB. Ha mepBoM 000poTe MPHCYTCTBYIOT
1-2 criupanbHBIX pedpa, Ha BTOPOM, — 2*3 pebpa, Ha TpeTbeM — 1—5 pebep, Ha YeTBEPTOM, IMATOM
U mectoM — 2—5 pebep. [niHa oesetHero 060poTa NpMMEpHO paBHA IJIMHE BCEX MEPEIHUX 000po-
ToB. CymmapHas mmpuHapedep Ha kaxaoM o6opote (MCKIIo4as NociaeTHuii 000poT) He Goliee moo-
BUHBI IIMPUHBI BCETO_000pOTa, YYaCTKH PaKOBUHBI MEXIy CITUpPAIBHBIMU peOpaMu ClabOBOTHYTHIE.
Makynika pakoBUHBI 3aKpyIiieHa. AnukaiabHbId yron ot 40 no 50°. YcTbe yIuIMHEHHOE, TpYLIEBUI-
HBIX OYepTaHUM 463271 3a0CTpeHO0. CrOHAIBHBIN BBIPOCT TOHKUHN, KOPOTKUM, M30THYT BHU3 U HA3al.
CudonanbHblif kKaHal, y3kuil. HapysxHas ry06a ToHKasi (HEMHOTO pacIIMpeHHast Ha CU(OHATIBHOM BbI-
pocTe), BHyFpEHHSIsI, C TOHKUM 0TBOpoTOM. [lonepeunslie pedpa pakoBUHBI BHYTPH MOJIbIE.

Paimeport (¢ mm): nnuna pakopuH: GD-1 = 8, GD-2 = 28, GD-4 = 34, mupuHa paKoBUH:
GD-1 54,GDP?2 = 14, GD-4 =21.

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

3ameuanua. Jlauubiii noasua O0bi1 BeiaesneH @. Ctpayxom [9] B kauecTBE CaMOCTOSITEINb-
HOT'O TAaKCOHA Ha OCHOBE M3YyYEHUSI MHOT'OUYHCIICHHBIX PAaKOBUH M3 OTJIOKEHUH MbsUEHCKOIO 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. Hiwxuuil mamorieH — HIKHUHN TUICHCTOICH. DOTUICHCTOICH, TeIa3CKuil spycC, MOIyOCTPOB
Kanun, poroBckas cBurta, peka PpiOHas, cOopsl A. B. KpbuioBa, 2018 ron. 3ankickuii spyc,
nosryoctpoB FOropckuii, konBuHCKast cBuTa, peka bompmas Oro, neBbiit Oeper, 1,2 kKM BHU3 TIO
TEUYEHHUIO OT yCThsl peku EHzoprasxu, 6,0—6,5 M BBepxX OT ype3a BoJbl, pailoH o3epa Xaparo; 0,5 m
BHU3 OT KPOBJIM pa3pe3a. DOIIeHCTOLEH, Tefa3cKuil ipyc, moiayoctpoB FOropckuii, poreBckas,cBrTA,
nobepexbe Kapckoro mopsi: 0,8 KM K ceBepo-BOCTOKY OT Hoc. AMzepma, pazpe3 ajléBpuTos, 1,3 km
K I0r0-BOCTOKY OT MbIca Hrapka-IIacans, Tepmorupk B paiione yctbs peku [lepas [Ieguanas, 4,3 km
K CEBEpO-BOCTOKY OT ycTba JaryHsl Tperbs Ilecuanas, 4,2 M BBepX OT JIOHOINBEI, COOPHI
A. B. KpsutoBa, 2013—2014 rompl, 2,0 kM K 3amagy OT YCTbs peku XyOTsixu,|palioH MbIca
[Imuanep, 4—6 M BHU3 OT KPOBJIM Pa3pe3a, BEPXHUN THUAMHUKTOH, ITECYaHHEThIC aleBpUTHI, COOPHI
. B.3apxumze, 2013 roxm. DoruteiicTolieH, KanaOpuiickuii sipye, Homyoesporr HOropckui,
BaIlIyTKMHCKAas CBUTA, ropa Xyotamd, coopsl A. B. Kpbutosa, 2009-42013me.1.

PaccMoTpeHHbIE BUIbI MOT'YT UCIIOJIB30BAThCS U1 KOPPEISLMIPA3PE30B IUINOLIEHA — PAHHETO
wierictoueHa mnoayoctpoBoB KanmH u HOropckuii, bosnsine3emMenbCkOU TyHAPBI ApXUIIEIArOB
Cesepnas 3emirs, HoBas 3emurs, Lnuudepren u nomyoctpoBa Talmblp ¢ aHAIOTMYHBIMU 110 BO3PACTy
pazpe3amu Aurnuu, benbruu, Ucnananu, Hunepnanaos, ['peHsatamu (prucyHok 43).

g 3 cnanas, benbrus Apxunenar Apxumnerar
5 8 =| £ | I'pennanaus, i P [Monyoctpos IMonyoctpos | CeBepHas 3emist
5 X gl & AHCIHS Hunepnannsn Hogast .
= 5 = apxunesnar Tepnarust £y . Kanun TOropcxkwuii 1 TIOJIyOCTPOB
o |F Inuu6eprex P TaiiMbIp
Cnou ¢ Mya
B pullus Sow.,
& = Neptunea Crou ¢ Mya
g2 striata pullus Sow.
3 = Q = lyratodespecta
= 1 Strauch
i g Criou cdMya Crniou ¢ Mya Crniou ¢ Mya
15 = pullus Sow, pullus Sow., pullus Sow.,
g B Crou ¢ Mya Gyrtodaria . Criou ¢ Mya Cyrtodaria Cyrtodaria
|3} = = pullus Sow., Cyrtodaria pullus Sow.,
=l =) . angusta (Nyst . angusta (Nyst angusta (Nyst
2 Cyrtodaria angusta (Nyst Cyrtodaria
8 | angusta (Nyst et West), et West.) angusta (Nyst et West.), et West.),
s gt West )y Neptunéaystriata ’ g t West )y Neptunea striata | Neptunea striata
© ’ lyratodespecta ’ lyratodespecta lyratodespecta
Strauch Strauch Strauch
Croude Mya Crou ¢ Mya
gudmundurt gudmunduri Cyrtodaria Crou ¢ Mya
L, Strauch, angusta (Nyst Cnou ¢ Mya udmunduri
= Cyrtodaria Cyrtodaria 9 4 ya g
= et West.), gudmunduri Strauch,
= angusta (Nyst angusta (Nyst . ’
2 ot West.) ot West.) Neptunea striata Strauch Cyrtodaria
5 & N " " lyratodespecta angusta (Nyst
= ) leptufiea striata | Neptunea striata St h t West
3 e £ | lyratodespecta | lyratodespecta rauc et West,)
) = - yratoaesp y P
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§ Crou ¢ Mya
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e = Strauch,
= . Cyrtodaria
T O yro
S5 Cyrtodaria angusta (Nyst
angusta (Nyst ot West.)
et West.) Nep tunée;
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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.

ABTOpBI BBIpa)KatOT UCKPEHHIOKO NMPU3HATEIbHOCTh KaHAUJATY T€0JIOr0-MHUHEPATOTrHUECKUX
Hayk lO. B. 3auke (VII «I'eocepBuc», Munck, benapycr) 3a BbICKa3aHHbIE LIEHHBIE 3aMEYaHMUS;
reaepanpHOMy aupektopy AO «llomsapreo» /1. B. 3apxumze (Canxt-IletepOypr, Poccus) 3a
NpPEeJOCTaBICHUE MaTepualia s HM3y4YeHMs; KaHAUAATaM TIeO0JOrO-MUHEPAIOTMUYECKUX HayK
B. Il. MarBeeBy (Cankr-lIleTtepOyprckuili rocynapcTBEHHbIH TOPHBIM HHCTUTYT (T€XHUYECKUMN
yauBepcuter) umenu [. B. IlnexanoBa, Cankt-IletepOypr, Poccus) u E. A. JiyeeBy'\(Bcepoc-
CUMCKHMIM Hay4YHO-HCCIICIOBATEILCKUM MUHCTUTYT I'€OJIOTUM W MHUHEPAJIbHBIX PECYpcoB MupoBOro
okeana uMmenu akagemuka U. C. I'pamGepra, Cankt-IletepOypr, Poccust) 3a momoIis B mpOBeAeHUN
nojeBelx  pabor, A.B. BaproBoii, P.A.Copokuny, A.C.Kneuory _u “E. A. lOdeporoii
(AO «Ilonspreoy, Cankr-IlerepOypr, Poccus) 3a momomip Npu MpOBAECHUH) IOJEBBIX padOT
Y IIPEOCTABIICHUE MaTepUalIa J1JIs1 U3YUCHHUS.
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In the article morphological characteristic of two fossil species and one£0ssil subspecies of marine bivalves
and gastropods: Mya pullus Sowerby, 1826, Cyrtodaria angustad@yst et Westendorp, 1939), Neptunea striata
lyratodespecta Strauch, 1972 of the Atlantic origin of the Pliocene —-\ Eatly Pleistocene (Zanclean—Calabrian stages)
of the Kanin and Jugorskii Peninsulas is given. These speciesghave,been found in seventy localities, which included
the rivers Rybnaya, Murseiaha, Bolshaya Ou, Yangarei, Heiaha and Velymvozh and Pravyi streams, mountain
Hubtape and Capes of Andreev, Ngarka-Pesale, ShpindlerjyHardte» lake, eustuarium of Pervaya Peschanaya, Tretia
Peschanya, Yarkotzayaha, Udesediaha and Tabeim@surfyridge, These species have been found in Novaya and
Severnaya Zemlya Archipelago. The studied coniplexes '0f marine molluscs show possible correlation between
deposits of Rogovskaya Formation of Kanin and®ugorskiifPeninsulas 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 Spitzbesgen//Archipelago. Deposits of Kolvinskaya Formation of Jugorskii
Peninsula correlate with deposits of Céralline 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 ®leistocene deposits of Kanin and Jugorskii Peninsulas with deposits of Iceland,
Greenland, Western Europe, Nevayaand Severnaya Zemlya Archipelago and North Siberia.
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KECTKOKPBUIBIE — OBUTATEJIA IIJIOAOBBIX TEJ KCUJIOTPO®HbIX
I'PUBOB (INSECTA: COLEOPTERA) HAIIMOHAJIBHOI'O ITAPKA
«BEJIOBEKCKAS ITYIIA»

ITpuBeneHs! pe3ynbTaThl HKOI0T0-(hayHUCTHYECKNX MCCIECJOBAaHUN KOMILUIEKCa )KyKOB — OQMTaTeneH Iioao-
BBIX TeJl KCHIOTpO(HBIX TprboB HarronansHoro mapka «bexoBekckast mymmay.

Ha Teppuropun Genopycckoit 4actn benoBexcKkoi IMyImm KECTKOKPBUIBIE CBS3aHBI B CBOEM PA3BUTHM C IIIONO-
BBIMH TeJIaMH 38 BHIOB KCHIOTPO(HBIX TpuOOB, OTHOCAIIMXCS K 7 mopsinkaMm. BorsmmHCTBO BHIOB AepeBopa3pyria-
IOIIAX TPHOOB, 3aceIsIeMbIX KyKaMH, OTHOCUTCS K Topsiaky Polyporales — 20. B pe3ynpraTeycCiefoBaHNid yCTaHOB-
JICHO, YTO KOMIUIEKC KECTKOKPBUIBIX — OOUTATENEH IUI0JJOBBIX TEN KCHIOTPOPHBIXFPHOOB HA TEPPUTOPHH HAIOHAITb-
HOTO IMapka BKJIrouaeT 128 BHIOB, MpUHAJICKAIUX K 47 posiaM, B CBOIO odepedh oTHOCIAIUXCsH K 16 cemeiicTBam. [lo-
MUHHUPYIOIIMMH T10 YUCIy MpeacTaButene siBistorcs cemeiicta Ciidae u Staphyliidae] Brmouatomye 29 u 24 Buna
COOTBETCTBEHHO. J[0JIs1 OTMEYEHHBIX BHJIOB JKECTKOKPBUIBIX, PA3BUBAIOIINXCS B IDIOAOBHIX TelaX KCHIOTPO(HBIX IPH-
008, coctaBmsier 14,41 % ot obmiero uncna KCUIOQUITEHBIX KYKOB Oenopycckoi yacTHbenoBexxckor mymu u 6,09 % ot
Bcell KoseonTepodayHbl HaMOHATEHOTO Mapka. CIHCOK JKeCTKOKPBUIbIX ~—=jebuTareneil kaprnodopoB KCHIOTpO(hHBIX
TprOOB HAIMOHAJIBHOTO MapKa, OXpaHiAeMbIX B cTpaHax EBpombl, npenerasieH 20 BuaamMH, MPUHAAICKAINAMHA K 5 ce-
MelcTBaM. BoIbIIMHCTBO OTMEUEHHBIX BHIOB JKECTKOKPBIIBIX (114)[EBA3aHO\B CBOEM Pa3BUTHH C IUIOJOBBIMU TEIAMHU
TIOJIUTIOPOBBIX TPHUOOB, YTO OOBSICHIETCS MAKCHMAIBHBIM TAKCOHOMWIECKHM pasHooOpa3ueM nopsinka Polyporales.

Cpenu Bcex KCHIOTPO(HBIX TpUOOB HAIMOHAIBLHOTO dapKkatkomes fomentarius 3acensercs HaUOOIbIIMM YHC-
JIOM BHJIOB JKYKOB, Pa3BUTHE KOTOPBIX MPOTEKAET B IIOZ0BBIX TCHaxX UCKIIOYUTENBHO 3TOT0 TPYTOBHKA.

KnroueBble cj10Ba: >KECTKOKPBLIbIE; MHUIETO()AIN; JUIOJOBBIE 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, Beest obl., the Republic of Belarus, + 375 (163) 48 73 97, kelogast@mail.ru

BEETRES (INSECTA: COLEOPTERA) INHABITING
THE FRUITINGBODIES OF XYLOTROPHIC FUNGI IN THE NATIONAL PARK
“BELOVEZHSKAYA PUSHCHA”

The papet contajns Tesults of the study of fauna and ecology of beetles, which inhabit the fruiting bodies of
xylotroplfic fungiiift the/National Park “Belovezhskaya Pushcha”.

On the'territory of the National Park “Belovezhskaya Pushcha” beetles are connected in their development with
the fruitingfbodies of 38 species of xylotrophic fungi, which belong to 7 orders. Most of xylotrophic fungi (20 species)
inhabited byjbeetles 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) sBusores
BOKHEUINIEH TPEIMOChUTKONW I Pa3pabOTKH M peau3alii MPUPOIOOXPAHHBIX MEPOINPHUSATHH,
0a3rcoM I OpraHM3aluu OHOJOTMYECKOrO0 MOHMTOPHHIA, OCHOBAHMEM Ul ONTHMU3ALUU
oxpaHHoro pexxuma. IIpu 3ToM 0coboe BHHMaHHE CleyeT COCPEJOTOUUTh Ha TAKCOHAX U CO00-
IIECTBAaX, CHOCOOHBIX BBICTYIIATh B POJIM UHAMKATOPOB COCTOSIHUS JIECHBIX YKOCHCTEMEIIOCKOIBKY
pe3yJabTaThl UX U3YyYEHHs MO3BOJAT OLEHUTHh 3((HEKTUBHOCTh NMPHUPOJOOXPAHHON NEATEIBHOCTH
OOIIT, a Ttakxe MOTYT OBbITh UCIOJB30BAHBI B KAUECTBE STAJOHHBIX MPU UCCHEIOBAHHM JIECHBIX
OMOIICHO30B BTOPUYHOTO NIpoUCcXoxaeHus [ 1; 2].

[TpumepomM MOAOOHON MOJENBHON TPYHIBI MOXKET CIYXKUTh KOMIUIEKE KCHIO(UIBHBIX
AKECTKOKPBUIBIX — KIIIOYEBOM KOMIIOHEHT JIECHBIX 9KOCHCTEM, OOeCITHBAIOIMI UX yCTOMUNBOE
¢yHKkunoHMpoBaHue. BakHeilmeil ero coctapistomen ABIseTe COOOUICCTBO KECTKOKPBUIBIX —
oOuTarenel MIOJOBBIX Te€JI KCWIOTPOPHBIX TpHOOB, BKIHOUAOIICesBI /1Bl YJaCTBYIOIINE B YTUIIH-
3alliU CTIIOPOKApIIOB, a TaKXKe B paclpocTpaHeHuu cnop ¢uremaroretos [3; 4]. B cBsa3u ¢ stum
W3y4YEHUE JAHHOW HKOJIOTMYECKOM Ipynibl )KyKoB Ha Tepputopumdlanmonansaoro napka «bemno-
BEXCKasl MyIay, IPEACTaBIISET HAyYHbII U MPaKTUUECKUW BHTEpEC.

Matepuanbl 1 MeTOAbI HccaeA0BaHusA. OCHOBOM JUIsI HACTOALICH pabOThI MOCTYKHUII Ma-
Tepual, coopansblii B nepuoa ¢ 2004 nmo 2016 reég \Ha Beeit Tepputopun HarponansHOro mapka
«benoexckas myma». Beero o6padorano §oneey3 000 »x3eMIisipoB KeCcTKOKpbUIbIX. Jlis ycTa-
HOBJICHHS BUJOBOTO COCTaBa HACEKOMBIX, MCHOJIB30BAINCH CTaHAAPTHBIE METOABI cOOpa: pyYHOH
cOop, MpocerBaHue TUIOAOBBIX TET Ha HOUBCHHOR,CUTO, YUET C TIOMOIIbIO OKOHHBIX JIOBYIIIEK.

Marepuan cobupaicsi Ha MapHIPyIax, 3aJ0KEHHBIX B Pa3MYHBIX KBapTajaxX HAalMOHAJb-
Horo mapka. Bcero Obuto o6cnenoBano 111 yuactkoB neca. O0mias mpoTsSKEHHOCTh MapuIpyTOB
coctaBuina 120 km. Ilpu BBIOOPE, MeCT cOOpa PHTOMOJOTHYECKOTO MaTepHaia MpeArouTeHUe,
MPEKIe BCEro, OTIaBaloCh BBIEOKOBO3PACTHBIM, HAMMEHEE HAPYIICHHBIM yUacTKaM Jieca.

Takconomudeckasif HAGHTH(UKAINS BHUIOB MPOBOJIWIACH CTAaHAAPTHBIMA METOJAMH IO
OTIpEICTUTENbHBIM Ta@IUIIAM, TIPEATIOKEHHBIM PA3IMYHBIMUA aBTOPaMH, C HCIOJIB30BaHUEM CTe-
peockonmmyeckux MakpockoroB MBC-10, Nikon SMZ 745 T, Nikon SMZ 800.

Pe3yabptarsl ucciaenoBanuss u ux oodcy:xkaenue. Ha tepputopun HanmonaneHOro napka
«benoBexekas Myla» >KeCTKOKPBUIbIC CBSA3aHBI B CBOEM Pa3BUTHH C IUIOJOBBIMU TelaMu 38 BHU-
JTOBAKEKITIQLPODHBIX TpHOOB, OTHOCAIUXCS K 7 mopsaakam: Polyporales, Agaricales, Hymenochaetales,
Aduriculariales, Russulales, Xylariales, Gloeophyllales.

bosbmmHCTBO BUIOB AepeBOpa3pyIIAlONINX TPUOOB, 3aCEISIEMbIX KYKaMH, OTHOCUTCS K I10-
psaaxyy Polyporales — 20. 3HauuTeNbHO MEHbIIEE Pa3HOOOPA3HE BBISBICHO IS arapHMKOBBIX
¥ THMEHOXETOBBIX I'PUOOB — 7 1 6 BHIIOB COOTBETCTBEHHO. B OCTa bHBIX MOPSAKAX YHCIO BUJIOB,
B TUTOZIOBBIX 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 st pona Cis
(cem. Ciidae). Menee Goratsl Bunamu poga Gyrophaena (cem. Staphylinidae) — 9, Agathidium
(cem. Leiodidac) — 8, Mycetophagus (cem. Mycetophagidae) — 7. Poma Dorcatomd (cem.
Ptinidae), Triplax (cem. Erotylidae), Epuraea (cem. Nitidulidae) Lordithon (cem. Staphylmidae)
BKJTIOYAIOT 110 5 BUA0B. OcTaibHbIe poJa MaJOYHCICHHBI U TIPEICTABICHBI MEHEe YeMyd BIugaMH.

Jlonsi OTMEUEHHBIX BUJIOB KECTKOKPBUIBIX, PA3BUBAIOIINXCS B TIOJOBBIX TEAAX KCHIOTPOd-
HBIX TpuOOB, coctarisier 14,41 % ot o0mero 4uciia KCHIOPWIBHBIX KYKOB OCIIOPYCCKOM YacTh
benosexckoit mymm (BIT) u 6,09 % ot Bcelt koneonTepodayHbl HallMOHATBLHORQ, ITApKa [2; 6].
CrnemyeT OTMETHTD, 4TO NpeacTtaButean ceMeicTB Erotylidae, Ciidae, Tetratomidae BcTpedaroTcst
HCKITFOUMTENIHHO Ha TUTOJIOBBIX TelaX KCHIIOTPO(HBIX TpruOOB (Tabmuia 1).

Kyxu, pazBuBaromiyiecst B INIOAOBBIX TEJaX IEePEeBOpa3pylIalQMinx FpUOOBy KAk M KOMILJICKC
KCUJIO(HUIIBHBIX dKECTKOKPBUIBIX B IIEJIOM, SIBISIOTCS HanOoliee ysidBUMOIMyEPYETION JIeCHbIX Oecro-
3BOHOYHBIX, YTO CBSI3aHO B MEPBYIO O4Yepeab ¢ AePHUIMTOM MEPTBOH IPEBECHHBI B JECHBIX YTo-
JIbSIX, AaKTUBHOM XO3SMCTBEHHOM AEATEIBHOCTHIO, a TaK)KE COKPAIICHMEM IUIOIIAa[Aeii KOPEHHBIX
CTapOBO3PACTHBIX JIECOB. B CBs3M C 3TMM JaHHOE COOOMICCTBO, XapaKTepU3yeTcsi 3HAUYUTEIbHBIM
YHCIIOM PEIKUX BUOB, UIMEIOIIUX OQUIIMATbHBIN OXpaHHEITETATYGHA TeppuTopun EBpomnsl [2; 7].

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

T able 1.— The taxonomic composition of the ass@ciatien ofbeetles, which inhabit the fruiting bodies of xylotrophic
fungi in the National Park “Belovezhskaya Pushcha”

o m e a Don& oTumncna eugos | Hons oT ynicna BMAOB [ons oT obLero ymcna
Cemenctso § g[ e g B\CEMENETBE, Ha KCUNOMUMbHBIX XXYKOB, BUAOB XECTKOKPbIMbIX,
T a J Tepputopun BI1, % 13BecCTHbIX B BI, % n3BecTHbIx B BI1, %
Leiodidae 2 14 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 4 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 KOHBEHLHH,
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, KpacHyto
KHUTY CamnpOKCHIBHBIX >KyKoB EBpormbl [7] 3anecensl 17 BumoB u3 3 cemeiicTBMbpyriiia BUIOB,
OLIEHKA PHCKa MCUE3HOBEHHS KOTOPBIX 3aTPYAHUTEIbHA B CHIy HEIOCTATOYHOM M3y4YEeHHOCTH (Ka-
teropust DD — data deficient), npeacrasnena Mycetophagus ater (Reitter, 18%9) (cem. Mycetoph-
agidae). K xateropum TakcoHOB, BbI3bIBarommx Hanmenbliee onacenue (LC_— l€ast concern), ot-
HOCHUTCSI OOJIBIITMHCTBO 3aperMCTPUPOBAHHBIX HA TEPPUTOPHH HALMOHATBHOTO MapKa OXpaHSIEeMBIX
KECTKOKPBUIBIX-00UTATEIICH TUTOIOBBIX TN KCWIIOTPO(HBIX TprboB: Thymalus limbatus (Fabricius,
1787) (cem. Trogossitidae); Dacne bipustulata (Thunberg, 1781), Jritomasubbasalis (Reitter, 1896),
Triplax aenea (Schaller, 1783), T. lepida (Faldermann, 1837), Z¥ rufipes (Eabricius, 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. atomarivsy(Fadricius, 1787), M. quadripustulatus
(Linnaeus, 1761), Tryphyllus bicolor (Fabricius, 1777) (@eM. Mycetophagidae).

Crucok BUIOB — HWHAMKATOPOB IEHHBIX JECHBIX WOMOTOIOB, SBISIOMIMXCA XapaKTEPHBIMU
OOHMTATEISIMH JIECHBIX IIEHO30B, MUHHMAIBGHO 3aTPOHYTHIX XO3SHCTBEHHOW NESATEIBHOCTBHIO YEIO-
BEKa, U MCYE3AIOIINX MPU YBEINYCHUU HA HUX QHTPONOTCHHON HArpy3KH, MPEACTaBIC€H B UCTOY-
HHKe [7]. V3 KECTKOKPBUIBIX, OTHOCSIIMXCH\K AAHHOW TPyINIe, Ha TEPPUTOPUM HAIMOHAILHOTO
napka otMeueH Neomida haemorrhoidalis (Rabri€ius, 1787) (cem. Tenebrionidae).

BoNbIIMHCTBO OTMEUEHHBIX BUIOB, KECTKOKPHUIbIX (114) cBsI3aHO B CBOEM pa3BUTHU C ILIO-
JOBBIMU TE€JaMH TOJHUIIOPOBHIX #PUOOB, UTO OOBSCHSIETCS MaKCUMAaIbHBIM TaKCOHOMHYECKUM
paszHooOpaszuem nopsinka Polyprales. B xaprnodopax JaHHOW TPYIITEI OTMEUCHBI TIPEICTAaBUTEIIN
MPAKTHYECKH BCEX 3apETHCTPUPOBAHHBIX CEMEICTB KECTKOKPBUIBIX, 3a HcKiItoueHueM Mordelli-
dae (tabmwuma 2). [Mopsnek*Polyporales BkmodaeT BUABI TPHOOB, ¢ KOTOPHIMU SKOJIOTHICCKH CBSI-
3aHbl HanOoyiee OOraThic BUA@MU COOOIIECTBA JKECTKOKPBUIBIX. Tak, B IUIOAOBBIX Tenax Fomes
fomentarius (Fr.) KickhgdpukcupoBano 68 Bu10oB XyKoB, oTHOCSIIHXCS K 13 cemelicTBam. He-
CKOJIBKO MEHBIIEE PagHOO0pasue BoIsiBiIeHO A Polyporus squamosus (Hunds.) u Laetiporus sul-
phureus (Wallf.) —53 u 50 BunoB u3 12 cemeiicTB cooTBeTCTBEHHO. JKYKH, 3aCEISIONINE KapIio-
dbopsl Pipteporus, betulinus (Fr.), npencrasnens! 36 Bugamu, oObeIuHEHHbBIMH B 11 cemelcTB.
3HauyuTeNbHO MEHBIIMM TAaKCOHOMHUYECKHM pa3HOOOpa3ueM XapaKTepU3yeTcsl COOOLIeCTBO
KECTKOKPBUIBIX, Pa3BUBAIOIINXCSA B TUIOOBBIX TENaX arapukKoBBIX TpHOOB (cm. Tabmuiy 2). Orta
rpyiufa BrioyaeT 54 Buaa, oTHocsaumxcs K 12 cemeiictBam. Cpenu mpeactaBuTeNield JaHHOTO
nopsika cieayer BwInenuTh Pleurotus ostreatus (Jacq.) P. Kumm., ¢ xapnodopamu KOTOpOro
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 JAHHOM 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
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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
CewmeiictBa ﬁ A 5{; % 5 2 i‘;
XECTKOKPbINbIX g S S 8 (SU _?g %:
Qa < ‘I§ 3 a
Leiodidae 11 — 1 — — — —
Staphylinidae 24 21
Sphindidae 1 1 — — — — _
Ptinidae 7 — 2 — — — —
Trogossitidae 1 1 — . w — —
Nitidulidae 8 6 1 — — — —
Cryptophagidae 3 1 — X — — _
Erotylidae 5 6 b — — —
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 MmopsiakoB. Heckonbko ycrymaroT emy Octotemnus glabriculus (Gyllenhal, 1827),
Sulcacis fronticernts (Panzer, 1806) (cem. Ciidae), Dacne bipustulata (Thunberg, 1781) (cem.
Erotylidae), Mycetophagus quadripustulatus (Linnaeus, 1761) (cem. Mycetophagidae), pa3surtue
KOTOPBIX'MOXKET IpoTekaTh B kKaprodopax 10 BumoB kcunorpodHbix TpuboB. Kpome toro, Obur
BBISIBIICH LIEJBIH PSIT JKECTKOKPBUIBIX, MPUYPOUCHHBIX K TUIOJOBBIM TElaM KOHKPETHOTO BHIA
kcmwoTpoHbIx 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 HALIMOHATIBLHOTO TIapKa Fomes fomentarius 3acensiercs
HauOOJIBIIMM YHCIIOM BHJIOB )KYKOB, Pa3BUTHE KOTOPBIX MPOTEKAET B TUIOJOBBIX AediaX UCKITIOYH-
TEJIEHO ATOTO TPYTOBUKA. TOJIBKO B €ro Kaprmodopax OTMEUEHO 7 BHIIOB KECBRKOKPBUIBIX\H3 5 ce-
MmeicTB: Agathidium nigripenne (Fabricius, 1792); A. laevigatum Erichson, 1848 (cem. L€iodidae);
Dorcatoma janssoni Bliche & Lundberg, 2002; D. minor Zahradnik, 1993 (cém, Ptinidae); Cis
dentatus Melli¢, 1848 (cem. Ciidae); Corylophus cassidoides (Marsham,” 1802) (cem.
Corylophidae); Corticaria lapponica Zetterstedt, 1838 (cem. Latridiidag)s

3akaouenue. Ha teppuropun Oenopycckoii yactu bE€moBexcKOi Mymn KeCTKOKPBLIbIE
CBSI3aHBI B CBOEM PAa3BUTHH C IUIOJAOBBIMH TeinaMu 38 BUIAOB KCHIOTPOPHBIX I'pUOOB, OTHOCS-
nMxcs K 7 mopsiakam. BonbIIMHCTBO BUOB JepeBOpa3pyIarOIiuX FPUOOB, 3aceNsIeMbIX KyKaMH,
OTHOCUTCS K TIopsnKy Polyporales — 20.

B pesynpTare mccrnenoBaHUil YCTaHOBJICHO, YTQyKOMIMICKC KECTKOKPBUIBIX — OOHUTaTeneit
TUIOZIOBBIX TEJ KCUIOTPO(HBIX TpUOOB HA TEPPUTOPUM HAWMOHATILHOTO MapKa BKIIOYAeT 128 BUAOB,
NpuHaJIeKaUX K 47 pogam, B CBOIO oYepelb OTHOCAMUXCA K 16 cemeiicTBam. JloMUHUPYIOIMMU
10 YHCIy MpeacTaBuTeneit sBistorcs cemeiictBaniidae u Staphylinidae, Brmrouaromue 29 u 24 Buna
COOTBETCTBEHHO. 051 OTMEYEHHBIX BHUJIOBYIKECTKOKPBUIBIX, PAa3BUBAIOLIUXCA B IUIOJOBBIX TeIax
KCHJIOTPO(HBIX TpuOOB, cocTaBisieT L4AN%WoT oOuiero ymciaa KCHIOMWIBHBIX KyKOB Oe€lo-
pycckoii yactu benosexckoit mymwm 416,09 % oT¥Bceil koneonTepodayHbl HAIIMOHAIBHOTO TMapKa.
CIHUCOK JKECTKOKPBUIBIX — oOHzazenc™ KapnodopoB KCHIOTPO(HBIX TPHOOB HALMOHAIBHOTO
napka, oxpaHsembix B cTpaHaxhEBpombl, npeacrasied 20 BHIaMH, NMPUHAJISKAIIMMU K 5 ce-
MeiicTBaM. boibIIMHCTBO U3 HUX BaHeceHO B KpacHyro KHUTY CallpOKCHIIBHBIX XKyKOB EBpOIIBIL.

3HauuTeNbHAS YaCTBMOTMEYEHHBIX BUIOB KECTKOKPHUIBIX (114) cBs3aHa B cBOEM pa3BUTHH
C TUIOZIOBBIMH TelaMH MpeéacaaButeneii mopsinka Polyporales. K Hemy ke OTHOCATCS TPHUOBL,
XapakTepu3yIoyecs MAKEUMAILHBIM BUZIOBBIM Pa3HOOOpa3HeM HACENSAIOINX MX KECTKOKPBUIBIX, —
Fomes fomentarius (68), Polyporus squamosus (53) u Laetiporus sulphureus (50).

Cpenu Béex ReUIOTpo(HBIX rprOOB HAIMOHAIBHOIO Mapka Fomes fomentarius 3acensiercs
HanOOIBIIUM YUCIIOM BUIOB JKYKOB, Pa3BUTHE KOTOPHIX MPOTEKAET B TUIOJOBBIX TEIAX HCKIIIOUH-
TEJIBbHO TAHHOTQ TPYTOBHKA.
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The paper contains regitlts“of thesstudy 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”™(bectlessfare 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, Gloeophyilaless 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 fanilies. Representatives of Ciidae and Staphylinidae dominate among beetles, which inhabit the fruiting bodies of
xylotrophi¢'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. 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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65



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

YK 595.763.36-15

A. C. JIynabiies
Yupexnenue odOpazoBanus «bapaHOBHUYCKHI roCyJapCTBEHHBIH YHUBEPCUTETY,
MunucrepcTBo oOpazoBanusi Pecyonuku benapycs, BoiikoBa 21, 225404 Bapanosuun, Pecniyomnnka benapyces,
+ 375 (163) 48 73 97, LundyshevDenis@yandex.ru

’KECTKOKPBLIBIE CEMEHCTB HISTERIDAE U SILPHIDAE (COLEOPTERA)
BAPAHOBHUYCKOHU PABHUHBI (BEJIAPYCb)

Crarbsi pacKpbIBaeT 0COOCHHOCTH TAKCOHOMUYECKOW M DKOJIOTHUECKOH CTPYKTYpHI KeGFKOKPBITBIX, CEMENCTB
Histeridae u Silphidae (Coleoptera) bapaHoBuuckoli paBHuHBEL. PaboTra ocHOBaHa Ha gMarepuaiie, COOpPaHHOM
¢ 2002 mo 2017 rox. Ha ocHOBaHMM COOCTBCHHBIX MCCIICAOBAHUIA 3apETUCTPUPOBAHO 37 BHAOB JKECTKOKPBUIBIX CE-
meiictBa Histeridae u 15 BunoB cemeiictBa Silphidae. B aHHOTHpOBaHHOM CHHCKE NPUBEAEHB! OBACITLHBIC SKOJIOTH-
YecKHne 0COOEHHOCTH BUIOB.

KiroueBslie ciioBa: sxectkokpsuibie; Coleoptera; Histeridae; Silphidae; bapanoBnyekas paBauna; benapycs.

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

The article reveals the peculiarities of sthe, taxonemic and ecological structure of beetles Histeridae and
Silphidae family (Coleoptera) of Baranovichifplain.\Thetwork is based on the material collected during the period
2002 to 2017. On the basis of our own reseafch'37 species of the family Histeridae and 15 species the family Silphidae
were registered. The annotated list providesiecological features of the species.

Key words: beetles; ColeopterdyHisteridae; Silphidae; the Baranovichi plain; Belarus.

Ref.: 13 titles.

Beenenne. XXeemgokppuivie cemelictB kapanys3uku (Histeridae Gyllenhal, 1808) u meptBo-
ennl (Silphidae Latreille,)1807) urparot cyuiecTBeHHYIO poJib B (PYyHKIIMOHUPOBAHUM HA3EMHBIX
skocucteM. boablHesBO npenctaBuTenel cemeiictBa meptBoens! (Silphidae) mpunumalor ak-
TUBHOE y4acTHe B MECTPYKIMM OPraHUKU Pa3IMYHOTO MpoucxoxkiaeHus. [IpencraBurenn pona
Aclypaea giBAs0Tes puToaramu, HaAHOCSIIIMMHU HEKOTOPBIA yiiepd cenbckoMmy Xxo3siicTBy. Ka-
pamy3uxu (Histeridae), saBnsisich rnaBHBIM 00pa3oM XHWIIIHWKAaMH, BBHICTYHAIOT OCHOBHBIMH peTy-
AATOpaMu INCIEHHOCTU JIMYMHOK M MMAaro HaCEKOMBIX Pa3IUYHBIX DKOJOTUYECKUX TpymIl (KCH-
JOGHOHTOB, HUIMKOJIOB, HEKPOOMOHTOB U 1p.). IIpencraBurenu 3TUX CeMEWCTB MMEIOT Ba)KHOE
MeAUHMHCKOE M BeTepuHapHOoe 3HaueHue. C OJHON CTOPOHBI, OHM MOTYT MEPEHOCUTh Ha IO-
BEPXHOCTH CBOETO Tella U BHYTPHU OpraHU3Ma Mapa3suToOB U UX MOKosImuecs GopMbl, ¢ Apyro —
CcaMHU MOTYT YHMYTOXKaTh JINYMHOK U UMaro Myx, OJoX, Kiemel u Ipyrux 0ecro3BOHOYHBIX, 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 mo 2017 rox. Beero 0b110 06padotrano 6osee 1 500 3x3eMITISPOB KECTKOKPBUIBIX CeE-
meticTB Histeridae u Silphidae. Bce koymekmoHHbIe MaTeprabl XpaHATCS Ha Kadeape eCTeCTBEH-
HOHAYYHBIX JUCHUIUIMH bapaHOBHUCKOr0 rocy/1apcTBEHHOI'O YHUBEPCUTETA.

HccenenoBanus NpoBOAWINCH Ha TEppUTOpUM bapaHoBHUYCKON paBHMHBI. Ee MpOoTAXERHOCTH
C 3amajga Ha BOCTOK cocraBisieT 90 kM, a ¢ ceBepa Ha or — 60 kM. bapaHoBHUCKasiypaBHUHA
pacmoyioxkeHa Ha ceBepe bpectckoit u wro-Boctoke ['pogHeHckol obOnacteii. CpenHsisi BbICOTA
paBHuHbl — 180—190 M Hax ypoBHEM MOps, MakcuMmalnbHas BeicoTa 218 M (Okp. n. Kortoxu
JlsxoBuuckoro paiiona). Jleca 3anumarotr okosio 31 % Bcell miomaau, mpu 3TOM MpeodnanarT
COCHOBBIE Jieca, CyOOphl ¢ MPUMECHIO IIHMPOKOIUCTBEHHBIX MOPOJI, YEPHOOIBXOBBI, OCPE30OBBIE,
OCHHOBBIE Jieca, Ha JeBoOepexbe Lllapsl — myOpaBel. EcTh HU3MHHBIC HmEECPeXOMHBIC 0O0JIOTA.
Penbed criakeH, chopMupoBaH JeTHUKOBBIMU BOJAMH.

[IpencraBuTenu UccieayeMbIX CEMEHCTB OOUTAIOT B pa3TMUMbIX OMOTOIAX, YTO ONPEACITHIIO
UCITOJIb30BaHUE PAa3HOOOPA3HBIX METOJOB MX cOopa: pyuHOW MeEofl, NpoOcerBaHUE T'HE3/I0BOTO
MaTepuajga MypaBeiHUKOB, THE3]T NTHUI] U MIEKONUTAIOIINX ,, TOYBEHHQU AOICTUIIKY Ha IOYBEHHOE
CHUTO, MCII0JIb30BaHHE TEPMOIKIIEKTOpa, JToByIIKH bapbepatt fp. HekpOOHOHTHBIE KECTKOKPBLIbIE
cOOpaHBl C psifa TPYNOB IUKUAX IKUBOTHBIX, OTHOCSIIMXCS KGPA3IUIHBIM CHCTEMAaTHYECKUM
IpyMNIaM: YWICHUCTOHOTHE U XOPOBbI€ (KOCTHBIE PHIObI, EHMIIBE I MIIEKOIIMTAIOLINE).

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

Pe3yabTaThl ucciegoBaHuss U UX o0eysaemmé. Ha ocHOBaHMM HAIMX HCCIIEIOBAaHUN Ha
tepputopun bapanoBrnuckoil paBHMHBI OblIo OoTMeudeHo 37 BHIOB (14 pPOmOB) KECTKOKPBUIBIX
cemeiictBa Histeridae, uro cocraBmsier 38 % oTBEEX BUI0B ceMelicTBa (payHsl benapycu u 15 BunoB
(7 ponoB) xecTkokpbUIbIX cemeiicTra, Silphidae, uto coctaBnser 71 % oT Bcex BUIOB ceMeiicTBa
daynsl benmapycu. Hwke npuBommTes ‘wakcoHoMmudeckmii niepedenb Histeridae u Silphidae Bapa-
HOBUYCKOM paBHMHBI. TakCOHOMHYEEKHIT CIIMCOK MOATOTOBIIEH coracHo KaTaory »KecTKOKPBUIbIX
[MameapkTuku [7]. Tpodudeckash CTpykTypa ¥ Xapakrep OHOTONMYECKOW NPUYPOUCHHOCTH
COCTaBJIEHbI HA OCHOBAaHU# COOCTBEHHBIX HAOMIOACHUI 1 TUTEPaTypPHBIX TaHHbIX [9; 10].

B crrcke mpuHATHI,CIEAYIONINE COKpPAIIEHHUs TPOPHUUECKUX TPYIIT U SKOJIOTUIECKUX TPYTII
UCX0/1s U3 OuoTOoNUaeCKOU HPUYpPOUECHHOCTH:

Z — 300Qarmy(OkeCTKOKPBUIbIC, UCTIOIB3YIOIIUE B MHILY Pa3IHYHBIX KUBOTHBIX: KIICHICH,
JMYUHOK HACEKOMBIX (010X, ABYKPBUIBIX, >KECTKOKPBUIBIX), MHOI/a UX SHIA, KyKOJKH WIH
B3pOCIBIX HaCCKOMBIX);

LS 4~ 30008.1'[]30(1)31"1/1 ()KYKI/I, COBMCHIAOMINEC NMHUTAHUC KUBOTHBIMHU W pasjiaratolmuMHUCI
OpraHN4YCEKUMHU OCTAaTKAMM KMUBOTHOI'O X PACTUTCIIBHOTO HpOI/ICXO)KI[eHI/ISI);
M — MI/IKCO(i)al"I/I ()KGCTKOKpBIJ'IHe, COBMCHIAIOIMIUEC NHUTAaHHUEC OTMCPIINMU (pa3nara10LuI/I—

MUCS) OCTATKaMH KHBOTHOTO M PACTUTEIBHOTO MPOUCXOXKICHHS, a TaKXKe IPpUOaMH, )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);

67



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

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 Reittef,1 909
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) AZ / PS
Paromalus Erichson, 1834

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

8. P. parallelepipedus {Herbstud792) / M / KS
Platylomalus Cooman, 1943

0. P. complanatus (Panzer, 1797) / M / KS

Histerinae Gyllenhal, 1808
Histerini Gyllenhal, L1808
Atholus Thomson, 1859
10. A" duodecimstriatus
duodecimstriatus (Schrank, 1781) / Z. / PS
quatuordecimstriatus (Gyllenhal, 1808) / Z / PS
11. 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 /'"L/PS

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

1. A. opaca Linnaeua, 1758 / PR/ H
Necrodes Leach, 1815

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

3. O. thoracicum (Linnaeus, 1758) / MS / PS
Phosphuga Ledeh, 1817

4. P. atka atre,(Linnaeus, 1758) / Z./ PS
Silpha Linfiagusy, 1758

5. Sgcarinata Herbst, 1783 / M / PS

6. S%obscura obscura Linnaeus, 1758 / M / PS
T 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 maHHOrO cemeicTBa mpenactabieHsl 1—3 Bugamu. Cpenu mpen-
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 TeppUTOpHH HCCIEAYEMOTO PETHOHA\PEICTaB-
neHsl 37 BHIAMU, KOTOPBIE OTHOCATCS K 3 TpodudeckuM rpymnmnam (3oodaru, MEkcodaru u 30-
ocarpodarn), a xKecTKokpbuible cemeiicta Silphidae — 15 Bunamu u 5 Tpodugeckumu TpynnamMu
(300daru, Mukcodaru, murierocanpodaru, nomucanpodaru u purodarn).

Cpenu >kecTKOKpBUIBIX cemeiicTBa Histeridae HanOGonpIMM 4YKCIOM BHQB TpelCTaBICHA
Tpoduueckas rpymnma 30odaru — 16, ato cocrasisier 43,2 % OT Bcex,BUIOB KYKOB JAHHOTO
ceMeICTBa, 3apEeruCTPUPOBAHHBIX B HACTOSIIIEE BpeMs Ha TePPUTOPUU DAaPAHOBNYCKOI paBHUHBI.
K »s1oit Tpoduueckoit rpymnme mNpUHAIJIEKAT, IJIABHBIM QOpa3OMy WIPCHCTAaBUTEIN POJOB
Gnathoncus u Saprinus. Tpoguueckas rpynmna 3oocanpodarygipencragieaa 11 sugamu (29,7 %).
K HUM OoTHOCSTCS, TTIaBHBIM 00pa3oMm, Kyku poaa Margarinetust Kpome Toro, k 300campodaram
NPUHAJICKUT MUPMEKODUIbHBIA D. pygmaeus, UCTONB3YIONIMKA Bf UMY HE TOJIBKO MEPTBBIX
MypaBbeB M UX JHMYWHOK, HO M JAPYTHUX MEJIKHX OECMOSBOHOYHBIX, HACEISIOMIMX MYpPaBEHHUK.
Heckonbko wmenbmuM komuuectBoM (10 Bumos, 27 %) “mpenctaBieHa Tpoduueckas rpyrmna
Mukcodaru. K HIM OTHOCSATCS )KYyKU TaKuX POJIOB, Kak Aeritus, Plegaderus, Paromalus v np.

HaubGonpmuM 4ucioM BHIOB KECTKORPbUIBIX, cemelictBa Silphidae mnpexacraBnena
Tpoduueckas rpymnna mukcoparn — 9, uroseecTaBisier 60 % OT BceX BUAOB KyKOB JAaHHOTO
CEMENCTBa, 3TO TJIaBHBIM 00pa3oM mpencTasirenu poaoB Nicrophorus n Silpha; nomicanpodaru —
3 Bugamu (20 %); ocTanbHbIe TpOhUUECKAGT PYIITHI TPEICTABICHBI 110 1 BUay.

[To xapaktepy OHOTONMHMYECKOH, NPHYpPOUECHHOCTH CaMbiM OOJBIIMM YHUCIOM BHUIOB
cemeiictBa Histeridae Ha Tepputopuu bapa@HoBUUCKON paBHUHBI MPEICTABICHBI KECTKOKPBLIBIE,
NpUHAJICKAINE TpyHne MOoMcanpoQuonTsl, — 23. JlaHHyio TIpynmy, TJaBHBIM 00pasom,
bopMUPYIOT TIpecTaBUTEHPOAORA tholus, Hister, Margarinotus w Saprinus.

KcunoOuonTts! npegeraBielbl 9 BugaMu. JTa 5KOHOMUYECKH Ba)kHas IpyIlNa Kaparmy3HKOB
IpeJCTaBiIeHa TaKUMU poamMu, kak Paromalus, Platylomalus, Platysoma v np. IlpencraBurenu
JTAHHOW SKOJOTMYECKOWY FPYIINBEI UMEIOT pPa3HOOoOpaszHble Mopdosoruueckue ananTaiuu asis
KHU3HHU 0/ KOpEH W B ApPEBECHHE, KOTOpbIe B TEPBYIO OYepeab MPOSBISAIOTCS B (GopMe Telna.
BHyTpu naHHOW 3KOJOTHYECKOW TPYNIBI MOXHO BBIIEIUTH TAaKCOHBI, MPOSBISIONIME MPUYPO-
YeHHOCTh K Jopoze nepesa. Hanpumep, Hololepta plana BctpeuaeTcs moJ KOpPOW JIMCTBEHHBIX
NEpEeBbEB, OFNIaBasi sSBHOE IMpenanoudreHue Tomonto. Bunwl Platysoma elongatum wn P. lineare
BefPEUatoTEs WO/ KOPO XBOMHBIX I€pEeBBEB (COCHA, €JIb), TOTIa Kak P. compressum — MO KOPOi
JUCTBEHHBIX JIepeBbeEB (11y0, Oepesa, TOmob U Ap.).

Ha wuccrnenyemoill TeppuTOpUM HHUIUKOJBHBIC Kapaly3WKH IpEACTaBICHbl 4 BHIAMHU U3
ponoB ‘Dendrophilus v Gnathoncus. BoNbIIMHCTBO MPEACTABUTENEH JAaHHOW TPYIIBI MPOSBIISIOT
BBICOKYIO CTEICHb ITOCTOSHCTBA K MECTY OOMTaHUs, MOKUJAst UX TOJBKO JJISi OTHICKAHUS HOBOTO
yoexumia. [Ipu nepeMenienusix BHe yOeKuIla Kaparmy3uKy TaHHOM 3KOJIOTHYECKON TPyl 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
peruoHna siBusiercss D. pygmaeus. B HacTosiee BpeMsi Ha UCCIIEAYEeMOW TEPPUTOPUN HE OTMEUCH
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. llpencraBisier WHTEpEC, YTO MEPTBOEIBI MOTYT
BCTpeUaThCsl B THE3JaxX MTHUIl, PACIOJIOXEHHBIX BBICOKO Han 3emieill. Tak, N. vespilloides Obin
OTMEUEH HaMH B OpOIIeHHOM rHe3ne meBuero aposna (Turdus philomelos), tne t@rancs
COJICP’)KUMBIM JIOTIHYBIIETO fila. 4. opaca MOXHO OTHECTH K THUIMYHBIM TepHETOOMOHTaM,
MePEABUTAIOIIMMCS TI0 TIOBEPXHOCTH 3eMJTU M MTUTAIOIIUMHICS BCXOAAMHU PACTCHUSIMU,

3axiaouenue. Ha tepputopun bapaHOBHUCKON paBHUHBI OTMEYEHO 37 BHJOB KECTKO-
KpbUTbIX cemeiicTBa Histeridae m 15 BumoB xecTkokpbuibix cemeiictBa Silphidae. Cpenu
XKECTKOKpbUTOTo cemeiicTBa Histeridae HanOombIMM 4KMCIIOM BHIOB MpecTaBieHa TpodudecKas
rpymnmna 300¢aru — 16, a cemeiictBa Silphidae — Tpoduueckas rpynna mukeedagu«(9). CornacHo
xapaktepy Ouorommueckoi mnpuypodeHHocTH Histeridae u Silphidag, GOMBIIMHECTBO BHIOB
OTHOCATCS K TIOJIMCAanpoOruonTam, 23 u 14 cOOTBETCTBEHHO.

ABTOp BBIpaXkaeT UCKPEHHIOK OJIaro1apHOCTh 3a MOMOIIL B cO0pe matepuana A. FO. Mauyib-
ckomy U lO. B. Tpetpsk (r. bapanoBuun), kanauaaram ouefiofgueckux Hayk A. B. 3emormsauyky
u M. A. Jlykamiene.

Cnucok HUTHPYEMBIX HCTOYHUKOB

1. Anexcanoposuu, O. P. O630p xykoB HazcemeiierBa Histeroidea daynsl benapycu / O. P. Anekcannposuy,
A. K. Tumeukun ; mox pen. U. K. Jlomatuna, 3. Ng@XerbKop// DayHa U 3KOJIOTHs KECTKOKPBUIBIX bernapycu. —
Mumnck, 1991. — C. 94—104.

2. Anexcanoposuu, O. P. O030p ¢ay#bl pKykoB-meptBoenioB (Coleoptera, Silphidae) benopyccun
/ O. P. Anexcannposud, A. /I Ilucanenko // Becth. benopyc. roc. yn-ta. Cep. 2. Xumus. buonorus. I'eorpadus. —
1987. — Ne 2. — C. 41—44.

3. Jlynovuues, /]. C. HexpoOuoHpHbIE XecTKoKpbutbie pona Saprinus (Coleoptera, Histeridae) rora bemapycu
/' J1. C. Jlynnpimes // BecH. bpacn. ygsfa, Cep. 5. Ximis. bisutoria. HaByki a0 3simmi. — 2012. — Ne 2. — C. 34—40.

4. Lundyshev, D. S. Beetles) of ‘the subfamily Saprininae (Histeridae, Coleoptera) inhabiting bird nests in
Belarus / D. S. Lundyshev, AgKWlishechkin // Becn. I'pon. yn-ta. Cep. 5. Dxanomika. Canpisutorisi. bisutoris. —
2013. — Ne 2 (153). — C. 136—144.

5. Ilepesoskuna, ANE. “OK0AOTO-(hayHIUCTUUECKHE OCOOCHHOCTH HEKPOOMOHTHBIX MKECTKOKPBUIBIX CceMeiicTBa
meptBoenpl (Coleopterd: Silphidae) rora Benapycu / A. C. IlepeBoskuna, 1. C. Jlynnpiues, A. FO. Mouyneckuii / BecH.
bpacu. yu-ta. Cep. SoXimisi, bisttoris. HaByki a6 3svimi. — 2014. — Ne 2. — C. 49—56.

6. Jlynosiweg, /[, C>HoBble nokanuteTsl xecTKOKpbUIbix (Coleoptera) cemeiictBa Trogidae u Histeridae st
benapycu JnC.Jlynnpiues // EBpasuat. saTOMOI. )KypH. — 2014, — Ne 13 (6). — C. 571.

7. Lackner T, Mazur S. & Newton A. 2015. Family Histeridae. In: Lobl 1. & Lobl D. (Eds). Catalogue of
PalacarcticColeoptera. Hydrophiloidea—Staphylinoidea. Revised and updated edition, 2(1): 76—130. Leiden, Boston :
KoninklijkeBrill NV.

8. dayna CCCP. XKectkokpsuisie : B 34 T. / peakoin.: O. A. Ckapnaro (ri. pex.) [u ap.] — JL. : Hayka, 1969—
1985. —T. 5, BeIm. 4 : XKyku Hazgcemeiictsa Histeroidea / O. JI. Kpepkanosckuid, A. H. Peiixapn. — 1976. — 435 c.

9. XeCTKOKpPBUIBIC-KCHIIOOMOHTHI, MHIETOOMOHTHI M IUIACTUHYATOychle [IpHOKcKo-TeppacHOro OuochepHoro
3anoBeauka / H. b. Hukutckwii [u ap.]. — M. : 3a-Bo Mock. yH-Ta. — 1996. — 197 c.

10. Koszemunsix, B. O. CoctaB (aynsl xecTkOKpbUTbIX (Insecta, Coleoptera) cemeticte Shaeritidae, Histeridae
u Dermestidae [Tepmckoit obmactu / B. O. Kozemunsix // IIpoGiiemsr pernonansHoit KpacHo#t kHUTH : MexBen. cO.
Hayd. Tp. — [lepms : Ilepmckwmii yu-T, 1997. — C. 71—79.

11. JIa6suna, C. H. becno3BOHOYHBIC-HEKPOOHMOHTH M MX ydYacTHE B YTHJIM3AIlMd OTAHHMYECKOTO BEIIecTBa
B Ha3eMHBIX M BOJHBIX 3KocucTeMax EBpomeiickoro Cesepa : aBtoped. muc. ... kaHj. Owosn. Hayk : 03.00.32
/ C. H. JIst63una. — Ilerpo3aBoack, 2003. — 25 c.

71



ISSN 2310-0273 Becmuux Bapl'V. Cepus: BUOJIOTHYECKUE HAYKHU. CEJIbCKOXO3SIUCTBEHHBIE HAYKU

12. Jlabsuna, C. H. Hacekomble yrtunuzaropsl TpynoB xuBotHbix / C. H.JIs63una // Tpyast CraBpo-
MOJIBCKOTO OTJeNeHns1 PyccKoro 3HTOMOJIOTHYECKOro ofmiectBa. Bbin. 4 : marepuansl MexayHap. Hayd.-TPakT.
koH(. / CtaBpornoJ. roc. arpap. yH-T. — Craspornodbs : ATPYC, 2008. — C. 219—221.

13. Huxonaes, I'. B. Xyku-meptroest (Coleoptera: Agyrtidae, Silphidae) Kasaxcrana, Poccuu u psiaa compe-
JIeTbHBIX cTpaH : onpenenurens / . B. Hukomnaes, B. O. Kosbmunbix. — Asnmarsr : Kazak ynusepcureri, 2002. — 159 c.

References

1. Aleksandrovich O. R., Tishechkin A. K. Obzor zhukov nadsemejstva Histeroidea fauny Belarusi
[A review of the beetles of the superfamily Histeroidea of Belarus fauna] / Fauna i ehkologiya zhestkokrylyh Belarusi
/ 0. R. Aleksandrovich, A. K. Tishechkin ; pod red. I. K. Lopatina, E. I. Hot'ko. Minsk. 1991. S. 94—104.

2. Aleksandrovich, O. R., Pisanenko A. D. Obzor fauny zhukov-mertvoyedov (@oleopteray \Silphidae)
Belorussii [Review of the fauna of Silphidae beetles (Coleoptera) of Belarus] // Vesn. Belorus. gos. unsta. Ser. 2,
Khimiya. Biologiya. Geografiya. 1987. Ne 2. S. 41—44.

3. Lundyshev D. S. Nekrobiontnye zhestkokrylye roda Saprinus (Coleoptera, Histeridae) yuga Belarusi
[Necrobiotic beetles of Saprinus genus (Coleoptera, Histeridae) in the south of Belarus]¢// Vesnd Brehst. un-ta. Seriya
5. Himiya, Biyalogiya, Navuki ab zyamli, 2012, Ne 2. S. 34—40.

4. Lundyshev D. S., Tishechkin A. K. Beetles of the subfamily Saprininaef(Histeridaey, Coleoptera) inhabiting
bird nests in Belarus // Vesn. Grod. un-ta. Ser. 5. Ekanomika, Satsyyalogiya, Biyalogtya, 2013. Ne2 (153). S. 136—144.

5. Perevozkina A. S., Lundyshev D. S., Mochul'skij A& U. Ehkelogo-faunisticheskie osobennosti
nekrobiontnyh zhestkokrylyh semejstva mertvoedy (Coleoptera: Silphidag)gyuga Belarusi [Ecological and faunistic
characteristics of necrobiotic beetles of the family Silphidae (Colecoptera, Silphidae) in the south of Belarus] // Vesn.
Brehst. un-ta. Ser. 5, Himiya, Biyalogiya, Navuki ab zyamli. 20146 Na2. S. 49—56.

6. Lundyshev D. S. Novye lokalitety zhestkokrylykh (Coleoptera) semeystva Trogidac i Histeridae dlya
Belarusi [A new record of Trogidaec and Histeridae beetlegspecics (Coleoptera) for Belorussia] / Yevraziatsky
entomologichesky zhurnal. 2014. Ne 13 (6). S. 571.

7. Lackner T., Mazur S. & Newton A. 2015. Family Histeéridae. In: Lobl 1. & Lobl D. (Eds). Catalogue of
Palaearctic Coleoptera. Hydrophiloidea—Staphylinoideany Revised and updated edition, 2(1): 76—130. Leiden,
Boston: Koninklijke Brill NV.

8. Fauna SSSR. Zhestkokrylye : v 34 t Jiihe fauna‘of the USSR. Beetles] / redkol.: O. A. Skarlato (gl. red.)
[i dr.]. L.: Nauka, 1969—1985. T. 5. Vyp. 4%\ Zhuki nadsemejstva Histeroidea / O. L. Kryzhanovskij,
A. N. Rejhard. 1976. 435 s.

9. Zhestkokrylye-ksilobionty, mitsetebionty 1 plastinchatousye Prioksko-terrasnogo biosfernogo zapovednika
[The beetles of the Prioksco-TerrasngpBiosphere reserve — xylobiontes, mycetobiontes and scarabaeidae] / N. B.
Nikitsky [i dr.]. M.: Izd-vo Mosk. an-ta,1996. 197 s.

10. Kozminykh V. O._Sestaw fauny zhestkokrylykh (Insecta, Coleoptera) semeystv Shaeritidae, Histeridae
i Dermestidae Permskoy oblasti/ fEhe“composition of the coleopteran fauna (Insecta, Coleoptera) of the families
Shaeritidae, Histeridae qand Dermestidae of the Perm Region] // Problemy regiolnalnoy Krasnoy knigi.
Mezhvedomstvenny sbrnik nauchnykh trudov. Permsky un-t, 1997. S. 71—79.

11. LyabzinaySNN. Bespozvonochnye-nekrobionty i ikh uchastiye v utilizatsii oganicheskogo veshchestva
v nazemnykh igvodnykh ckosistemakh Yevropeyskogo Severa : avtoref. dis. ... kand. biol. nauk : 03.00.32.
Petrazovodsk, 2003, 25 s

12. Lyabzina'S. N. Nasekomye utilizatory trupov zhivotnykh [Insects scavengers of animal corpses] // Trudy
Stayropelskogd otdeleniya Russkogo entomologicheskogo obshchestva. Vyp. 4 : materialy Mezhdunarodnoy nauchno-
prakticheskoy'kenferentsii / Stavropolsky gosudarstvenny agrarny universitet. Stavropol : AGRUS, 2008. S. 219—221.

13. Nikolayev G. V., Kozminykh V. O. Zhuki-mertvoyedy (Coleoptera: Agyrtidae, Silphidae) Kazakhstana,
Rossiiyi ryada sopredelnykh stran. Opredelitel [The carrion beetles (Coleoptera: Agyrtidae, Silphidae) of Kazakhstan,
Russia‘and adjacent countries]. Almaty : Kazak universiteti, 2002. 159 s.

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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A. C. Mopo3, M. 1O. llInak, E. A. IlerpoBckasn, C. E. MeaBenuk
Yupexnerne odpazoBaHus «bapaHOBHUCKIIA TOCYJApCTBCHHBIH YHUBEPCUTETY,
MunncrepcTBo o0pazoBanus Pecriy6imku benapycs, yi. Botikosa, 21, 225404 bapanoBuym,
Pecny0snka Benapycs, +375 (163) 48 74 01, d.s.moro7@gmail.com

OCOBEHHOCTHU AJAITAIMN MEPUCTEMHBIX PACTEHUH 3EMJISTHUKH
CAJOBOU FRAGARIA x ANANASSA DUCH. B YCJIOBUAX CBETOJINOJHOTO
OCBEIIEHUA

B pabore npescTaBieHbl JaHHBIE O BIMSIHUM CBETOJHOIHOIO OCBEILEHHUS PA3JIMYHOTO CIIEKTPAIILHOIO caTaBa
Ha TNPOIECChl YKOPEHEHUs M afanTalil MEPUCTEMHBIX PacTeHHH 3eMIITHUKH caioBoil Fragaria x“amanassa Duch.
K HECTEPUIIbHBIM yCJIOBUAM. [loslyueHHbIE JaHHBIE yKa3blBalOT HA MEPCIEKTHBHOCTH HCIIOJIL30BAMUS ‘CBETOANON0B
B KAQUECTBE HCTOYHUKOB CBETA 10 CPABHEHHMIO C JIFOMUHECIIEHTHBIMH JIaMITaMH, ITOCKOJIBKY 00eCHEYMBAOT HOPMaJIbHBIN
POCT ¥ Pa3BUTHE PACTEHUH-PETEHEPAHTOB. Y CTAHOBJIEHO MOJIOKUTEIBHOE BIMSHAE CHHELOCHCKTPa-¢BeTa Ha IpoLece
pH30TeHe3a 3eMIISIHUKHY CaJoBOH copTa MepilaH Kak B yCIOBHSX in Vitro, Tak U exgyitrol Y BETHHEHWE, 10 KPacHOTO
CBETa B CBOIO OYEpE/Ib NMOJIOKUTEIHHO BIMACT Ha HAKOIUIEHHE OnoMacchl Haa3eMHON YacTH pacTeHNI-pEreHEPaHTOB.

KnroueBble ci10Ba: 3eMISHHMKA cajoBast; ajanTauus; pU3OreHe3; pdCECHHs#-peTeHCpaHTbl; MepiaH; cBeTo-
JIMO/THOE OCBEIICHHUE; HECTEPHIIBHBIC YCIIOBHS.

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 ofithe Republic of Belarus, 21, Voykova str.,
Baranovichi 225404, Brest obl., the Republic of Belarus,, +3%5 (163) 48 74 01, d.s.moro7@gmail.com

THE ADAPTATION FEATURES OF STRAWBERRY FRAGARIA x ANANASSA DUCH.
MERISTEMIC PLANTSAONDER'LED LIGHTING CONDITIONS

The paper presents data on the effees 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 @fibEDg as light sources compared with fluorescent lamps, as they provide normal
growth and development of a regeneraféd plant. The positive effect of the blue light spectrum on the process of
rhizogenesis of the strawberryvatiety Metrlan is established both in vitro and ex vitro. The increase in the share of the
red light has a positive effecton biomass accumulation of the aerial part of regenerant plants.

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

Fig. 3. Table 3. Ref.: 24itles.

Breaenune. 3emnsnuka cangosasa Fragaria % ananassa Duch. sBnsercss oqHONW U3 OCHOBHBIX
SATOTHBIX KyIbTyp B PecnyOnmke bemapych [1]. OHa xapakTepu3yeTcsi BBICOKOW YPOXKAHHOCTBIO,
OTIIMYHBIMH BKYCOBBIMH KA4eCTBAMH M BBICOKUM COJEP)KAaHHEM BHTAMHUHOB U JPYTHX
OMOJIOTMYECKH aKTUBHBIX BewlecTB [2—S5]. TpaaWLMOHHO pa3MHOXKEHHE ITaHHOW KYJbTYpbI
OCYIIECTBIIIETCS BET€TATUBHBIM CIIOCOOOM, OJTHAKO B 3TOM CITydae BhICOKA 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 PA3BUTHE IPUOKOBON HMH(EKIUU
Ha MOBEPXHOCTH cyOcTpaTa U TEM caMbIM IIPUBECTHU K MOJIHOM MM YaCTUYHOM THOENH pacTeHUH.

AJanTanyoHHBINA MEPHOJ CONPOBOXKIAETCS pa3BUTHEM KOPHEBOW cHCTeMbl M (OpMHUpPOBa-
HUEM MOIIHOTO JIMCTOBOI'O ammapara, 00eCleurBaoero HOPMaJIbHYIO TpaHCHUpPALUE U (HOTO-
cuHTe3. VMccnenoBaHuss MHOTHX aBTOPOB YKa3bIBalOT, YTO Ha JAHHOM 3Tale BAMHA HE TOJIBKO
MHTEHCUBHOCTb OCBEILIEHHUS, HO U KaUE€CTBEHHBIN COCTaB CBETA, IOCKOJIbKY UMEHHO CBET SBIISETCS
Ba)XXHBIM DPETYJISATOPHBIM (hakTopoM MopdoreHesa, B TOM 4YHCIE yKa3aHHbBIXy BBIIIE IPOLIECCOB
KOpHeoOpa3oBaHus U (OPMHUPOBAHUS Ha3eMHON yacTH [8; 13; 15].

B HacTosiiiee Bpems ISl MCKYCCTBEHHOT'O OCBEIIEHHUS UCIIOJIb3YHTCS Pas3uuHble HCTOY-
HUKHU CBETa, OJIHAKO HanboJiee NEePCIEKTUBHBIMU SIBIISIFOTCSI CBETOANQAMbIC0OMYyuaTenu. JlaHHble
TEXHOJIOTUH MO3BOJIAIOT pa3padaThiBaTh OCBETUTEINHN C 3aJJaHHOM, MOIIHOCTBIO MyHEOOXOAUMBIM —
JUISL KaX10M KOHKPETHOW KYJbTYpbl — CIEKTPAJIbHBIM COCRABOM, B TOM' UUCIIE PErYIHPYEMBIM.
Kpome Toro, LED-00:1y4aren UMEIOT HanpaBiIeHHBIA TOTOKEBETOBOIO U3ITYyUYCHUS, OT/ICIEHHBIN
OT TEIUIOBOTO, HE COJEp)KaT 3arpsA3HSIONINX OKPYKAIOIIYIOWCPEly BEIIECTB M IO3BOJSIOT
CYILIECTBEHHO CHU3UTB PAcX0J MIEKTpo3Hepruu [15—<=20)

Llenbto maHHOW PaOOTHI OBUIO BBISIBUTH BO3ACHETBHCIECBETOIMOIHOTO OCBEIIEHUS Pa3iind-
HOT'O CIIEKTPAJIbHOTO COCTaBa Ha IMpPOLECChl YKOPEHEHMWSE M ajanTalii MEpUCTEMHBIX PacTeHUMH
3eMJISTHUKH CcafioBO# Fragaria * ananassa Duch Sk HECT@pUIBLHBIM YCIIOBHUSIM.

Marepunanbl U MeTOABbI HccaeAoBAHMI. OOBEKTOM H3yuUEHUsl CIYKUJIM PAacTEHUs-pere-
HEPAHTHI 3eMJISTHUKU CaJJ0BOM PEMOHTaHTHORO trOpuaa Mepinan. MccnenoBanusi IpOBOAUIUCH HA
6aze mabopatopun Kadeapsl TEXHUYECKOTo Q0eCHeueHHsI CebCKOX03IHCTBEHHOTO MMPON3BOICTBA
U arpOHOMHUH yUpexaeHus oopazgBauns «bapaHOBUUCKHUI TOCYy1apCTBEHHBINH YHUBEpcUTETY. [
U3y4YEeHUsS OCOOEHHOCTEH YKOPEHEHHS B padOTEe HCIOJIb30BAJIUCh MEPUCTEMHbBIE PACTEHUS
3€MJISIHUKH CaJloBOM. YKOPEHEHUWE MHUKPOPO3€TOK mpoBoauian B TeueHue 30 1Hel Ha
MOIU(PHUIIMPOBAHHON MUFATRIBHON cpene mo nmponucu Mypacure—CKyra OJ0BUHHOTO COCTaBa
('/, MC). YcnoBus KyJIbTUBUPOBaHMS ObUIM CIEAYIOLIMMU: TeMIlepaTrypa +20—25°C, BI@XHOCTB
Bo3ayxa — 70 %, fCBeTOBON neup 16 4. Ilocne ¢GopMupoBaHUsS KOPHEBOW CHUCTEMBI in Vitro
pacTeHus MepecakrBaINCh B IIACTMACCOBBIE TOPIIKA 00beMoM 0,5 11 ¢ yHUBEpCaIbHBIM TOP(Dsi-
HBIM IPYHTOM{

[lepeamiOCankoil pacTeHHUs] MUHUETOM JOCTAaBAIA M3 KYJIbTYPaJbHOTO COCYZa, KOPHEBYIO
CUCIEMY (TIHATEIBHO OTMBIBAJIIM BOJONPOBOAHOM BOJOM OT OCTAaTKOB IIMTATEIbHOM Cpelbl, Ha
HECKOJIBKOEEKYH/ ToMelIany B cialblii pacTBop nepmanranara kanusa (KMnOy) u 3aTem Bbica-
KUBaY UX B IPEIBAPUTENBLHO YBIAXKHEHHBIN U mpoauThiii pactBopoM KMnOy4 ouBeHHBIH TPYHT.
B ka¥1p1ii TOPIIOK BBICAXKUBAJIHU M0 OJHOMY PAaCTEHHUIO, UMEIOIIEMY XOPOLIO Pa3BUTYH0 KOPHEBYIO
U HaA3eMHYyI0 cuctemy. Jljig coXpaHEHMs BJIaXXHOCTU CyOCTpara IOpIIOK HAKpbIBAJIM IHILEBON
IJIEHKON B OJWH ciioi. JlanpHeliee pa3BUTHE PACTEHUM MPOXOAUIO B aJaNTallMOHHON KOMHATe
B TeyeHue 30 CyTOoK Ipu Tex ke ycioBusax. Ilo mepe oTpacTaHus pacTEHHI U MOSBICHUS 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 pacreHuil uccieoBanch cienytonre OHOMETPUUECKHUE MTOKa3aTeNu: KOJIMYECTBO KOPHEN
1-ro u 2-ro nopsiaka, AJMHA KOPHEBOM CHCTEMBI, BBICOTA PO3ETKH, KOJUYECTBO JIUCTHEB, ChIpast
U CyXas Macca Ha3€MHOM M IMOJ3EMHOM YacTel pacTeHUM.

Cratuctuueckyro o0pabOTKy SKCIEpPUMEHTANIbHBIX JaHHBIX MPOBOIWIN C ITOMOLIBI), IPO-
rpamMbl MS Excell 2007. B Tabnumiax npuBefeHbl CpeHUE 3HAUYEHUS CO CTaHAAPTHHIMIRQONINO-
kamu. Taxoke JUid cpaBHEHHs JaHHBIX C KOHTPOJIbHBIM BAapHMAHTOM MCIIOJIB30BAICS IBYXBBIOO-
POYHBII /~TECT C YyUETOM JHUCIIEPCHIA, IOCTOBEPHO OTIMYAIOIINECS TAaHHBIE OTMEUEHBIBHAKOM <« ™).

PesyabTaTsl nccnenoBanuii 1 ux odcyxaenue. Ha nepsom srane ObUfQ M3y49€HO BIUSHUE
CBETa MCKYCCTBEHHBIX JIMOJOB Pa3JIMYHOTO CHEKTPAJBLHOTO COCTaBa CBEFAWHA GUOMETpUYECKUE
MOKa3aTeIn PacTeHUN-PEreHEPAHTOB 3eMIISIHUKH caloBo (Fragariar* ananassaDuch.) Ha sTarne
YKOpPEHEHUS B KyJbType in vitro (Tabnuma 1).

CornacHO MONYYEHHBIM JaHHBIM, PACTE€HUS, KyJIbTUBUPYEMBIE 110 CBETOJUOIHBIM
OCBEILIEHHWEM, HE YCTyHaloT M0 MOPGOMETPUUECKUM MOKa3aTessiM pACEEHISIM, BhIPAILIEHHBIM O]
JIOMHHECHEHTHBIMU JamnaMu. [Ipu 3Tom cBetoanonHoe §CBEHigHNE ¢ OOIBIIUMU J0JIIMUA CHHETO
U KpacHOTO CIEKTPOB (BapuaHT 1 ¥ BapuaHT 3 COOTBETCTBEHHO) CHOCOOCTBYET POCTY KOpHEH Kak
NIEPBOrO, TaK U BTOPOTO MOPSAKA, a TAKKE YBEINUCHHUIO MXWIJIMHBI [10 CPABHEHUIO C KOHTPOJIbHBIM
u OenbIM CBETOAMOAHBIM ocBelieHrneM (Bapuant 2)y llodydyenHnbie pe3ynbTaThl COOTHOCATCS
C JUTEPaTypHBIMU JTaHHBIMH, COTJIACHO KOTOPBHIM(CHHMI ©BET CIIOCOOCTBYET PAa3BUTUIO KOPHEBOU
cuctemsl [15; 21—23].

[Tpu ananuze mokasareseil celpoil U EyXOH), OMEMAacChl pacTeHUI-PEreHePaHTOB 3EMIITHUKU
cafoBoit Fragaria x ananassa Duch. Ha @Taflie YKOpEHEHUS B KyJIbType in vitro (pucyHok 1) Obuin
MIOJIyY€HbI CXOJHBIE 3aKOHOMEPHOCTHS PAgTeHNs1, BbIpAIllEHHbIE 110/l CBETOJUOIHBIM OCBEILIEHUEM
c Oouspliel mosieil cuHero W KpaGHoro»cBera (BapumaHT | W BapuaHT 3 COOTBETCTBEHHO),
XapakTepu3yroTcs Oojee BBICOKQM |\OMOMaccoil Kak Haa3eMHOW, Tak W TOA3EMHON yacteil
pacTeHus.

Tabnwunuya 1. — BnusgHue ‘€BeTa MCKYCCTBEHHBIX ANOAOB Pa3fMYHOro CNekTpanbHOro CocTaBa ceeTa
Ha BromeTpuyeckue noKasaTenn pacTeHni-pereHepaHToB 3eMITSIHUKU cafoBon (Fragaria x ananassa Duch.)
Ha aTane yKopeHeHus BiKynbType in vitro, * — 3Ha4yeHnsa LOCTOBEPHO OTNINYAKTCHA OT KOHTPOMbHbIX

Table 1.— Thegffect of different spectral composition LED light on the biometric features of strawberry
(Fragariaf* ananassa Duch.) plants-regenerants growing under laboratory conditions at the stage of rooting in culture
in vitraf * — 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. — bBuometpuyeckne nokasatenud pacreHuispereHepaHTOB
3eMNAHUKM capoBon (Fragaria x ananassa Duch.)j)Ha 3Tane ykopeHeHus
B KynbType in vitro: nepes yKOpeHeHWeM — pacTeHus gHa UCKYCCTBEHHOM

nuTaTtenbHon cpene in vitro noa NOMUHECLEHTHLIMWU NTaMNaMu; 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 cultute in vitro: before rooting — plants on an
artificial nutrient medium in vitro undergfluorescent lamps; control —

fluorescent lamps of white light Cool Daylight (765 nm)

lpumeyarue. 3p0ecb n ganee B pUcyHkax 2, 3: BapMaHT 1 — CBETOAMOAOHbIN OCBETUTENb CO CMEKTPOM
730 HM — 13 %, 660 HM — 17 %, 450%Mm — 70 % (cuHWR); BapuaHT 2 — CBETOAMOLHbLIN OCBETUTENb CO
cnektpoM 730 HM — 13 %, 660 Hw, — 37 %, 450 Hm — 50 % (Genbin); BapuaHT 3 — CBETOAMOOHbLIV
ocseTuTenb co cnektpoM 730 HM — 58y%, 660 HM — 37 %, 450 HM — 29 % (KpacHbIN).

Hereinafter in the figures variant T — LED lamp with a spectrum of 730 nm — 13 %, 660 nm — 17 %,
450 nm — 70 % (blue); variantg2 = LED lamp with a spectrum of 730 nm — 13 %, 660 nm — 37 %,
450 nm — 50 % (white)svariant’'3 — LED lamp with a spectrum of 730 nm — 58 %, 660 nm — 37 %,
450 nm — 29 % (red)

Taxym, 06pa3oM, yCTaHOBJICHO, YTO Ha 3Talleé PU3OTEHE3a in Vitro 3eMIIIHUKU CaJloBOU
Fragarial* ginandssa Duch. pemonTanTHoro rudpuna Mepinan s¢dextuBHO ucnonab3zoBaTh LED-
0QfTyJareN, cf OoNbIIeld J0JIeld CHHEro CBETa B CIEKTPE M3IY4YEeHHs, KOTOPBI CHOCcOOCTBYeT
PagBUfII0 KOPHEBOM CUCTEMBI M OOIIIEMY YBEIMUYEHHUIO OMOMAcChl paCTEHUI.

[Ipu mocnenyromeil mepecagke pacTeHUH B TOP(SHON TPYHT ex Vitro W BBIpallUBAaHUH
B HECTEPWIbHBIX YCJIOBUSX HaMM OBLIM IOATBEP)KACHBI IOJyYEHHbIE 3aKOHOMEPHOCTH:
CBETOAMOHOE OCBEIICHNE 00ECIIeYBAET Pa3BUTHE PACTCHUN-PEreHEPAHTOB 3EMIISTHUKHU CaJI0BOH,
HE YCTynarouiee M0 CBOMM MOP(OMETPUUYECKUM IapaMeTpaM PpAacTeHUSM, BBIPAIEHHBIM MOJ
JIOMUHECLICHTHBIMU  JlaMIaMH. BbIfBlIeHAa  MOJIOKUTEIbHAs  3aBUCHMOCTb  IIOKa3aTesel
YKOPEHEHUs1 OT JOJM CHHEro CHEKTpa B CBETE M3JIy4YEHHUs CBETOAMOJAHBIX oOiydaresnell 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
BapuaHTt KOpHewn 1-ro KOpHeWn 2-ro KOpHeBOM bicoTa KonuuegTso
nopsigka, wWr. nopsigka, wWr. CUCTEMbI, CM PO3ETKN, CM TNCTLEIQUIT.
Mepen apantaumen 8,9+1,00 0 3,0+£042 2,8+0,21 9,3 10,75
KoHTpornb 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 54*+ 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 £40,38 11,8 + 1,58
Mr
350 < 7
300 o &
250 a1\
200 —\
150 N i
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i O
o L mE) W\ Lzl

KopHu, cblpas
ouomacca, mr
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PoseTku, cyxas
Guomacca, Mr

¥ — neped agantaunen; — KOHTPOIb; # — BapuaHT 1;
B — BapuaHZ; — BapuaHT 3
PucyHok™ 23, — bBuometpuyeckume mnokasatenu pacTeHUN-pereHepaHToB

3eMnAHUKM capoBon (Fragaria x ananassa Duch.) Ha 3tane apanTtauum
K HecTepyiibHbIM YCIIOBUSIM: nepead apantauMed — pacTeHUusi Ha MUCKyc-
CTBeAHOW nuTaTenbHOM cpepe in vitro noa NIOMWMHECLEHTHbIMW JlaMnamu;
KOHTPOSMb — NOMUHECLIeHTHBbIe Namnbl 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 mpeacTaBieHbl JaHHBIE O CHIPOM U CyXOil OMomacce pacTeHUH-pereHepaHTOB
3eMJISTHUKHM CaZloBOM mocne ajnantauuu B TedeHue 30 nHell B ycnoBusix ex vitro. IlomydeHHble
JAHHBIE XOPOMIO COTJIACYIOTCS C MOP(OMETPUYECKUMHU TapameTpaMu. Tak, CyWECTBEHHOE
yBEJIMYEHUE KaK ChIPOM, Tak U Cyxoi Omomacchl HaOIr0a7I0Ch Y BCeX OMOJIOrMUecKuX, 00bEKTOB
0]l BCEMHU SKCIIEPUMEHTAIILHBIMU BapuaHTaMH ocBelleHUs. [Ipu 3ToOM HecKOoNLKOw0QIBIINI Chl-
poii Bec KOpHEHW OTMevascs y pacTeHHH-pEereHepaHTOB, KyJIbTUBHPYEMBIX 4fO/I CBETOMMOIHBIM
OCBEIICHNUEM, B CPAaBHEHHU C KOHTPOJIBbHOH rpynmoit. OmHako HanOoJbInas Chlpasi U cyXas macca
HA/J36MHOM 4YacTM MUKPOPACTEHHUH, HAmpOTHUB, OTMEYalach JJs KOHEPOIBHBIX DPACTCHHM.
[Ipu 3TOM MmO Ccyxoil Macce JUAMPOBAIM BapUaHThl C COOTHOLIEHHEM &PAcHOM YacTH CIIEKTpa
K cuHelt 1:1 — xontpons (64,7 mr) u BapuanT 2 (63,1 mr).

Cnyctsa 30 nHeil pacTeHUSA-PEreHEPaHThl 3eMJITHUKU Ca@oBO IOCTEICHHO aJanTHPOBAIIU
K J7a00paTOPHBIM YCIOBUSM C 0oJjiee HU3KOW BIAXKHOCTBIO. Y pacieHMigObUIN N3MEPEHBI BbIIIE-
yKa3aHHbIE OMOMETpHUYECKUE MMOKa3aTenu (Tabnuma 3 u pucyHoK 3). KommdecTBo KopHE# niepBoro
HOPsI/IKA U AJIMHA KOPHEBOM CUCTEMBI B XO/I€ BETETALlUY pacTCHU=PEreHepaHTOB B 1a00paTOPHBIX
YCIIOBUSIX JOCTOBEPHO HE M3MEHWJIUCH, YTO XapaKTePHO i BCEX BapUaHTOB OCBEILEHUSA. TeM He
MEHee, KOJIMYECTBO KOpHEH 2-ro mopsjka yBeIMYWIOCHHBO BCEX BapHaHTaX, a OCOOEHHO
B KOHTposbHOM (7,0 = 3,61 mT.) u Bapuante c Oeibiv €BetoM (15,0 *+ 2,64 mir.). [lonyuyenusie
JAaHHbIE TOBOPST, YTO JAajbHEWIIee pa3BUTHE KOPHEBOM CHCTEMBI, IOCJE aJaNTallud PacTeHUH
K HECTEPHJIbHBIM YCJIOBUSIM, HJIET HE 32 cuenfO0pa3OBaHus HOBBIX KOpHEH 1-ro mopsiaka, a 3a cuer
BETBJICHUS YK€ HMCIOIIMXCA. YBEJIWYEHHE),00bEMa KOPHEBOW CHCTEMBI pacTeHUN HamOosiee
AKTHUBHO MPOTEKAET B YCIOBUAX 0€NOrQf{CBETOANOIHOTO OCBEILCHHS.

CTtpoeHne MUKPOPO3ETKH B X@fie\aJanfalluil K HOBBIM yCIOBHUSAM CpPEebl TAaKXKe MPETepIiesno
3HAYUTENIbHbIE M3MEHEHMA. JIUCTBAWpaCTCHUN-pEreHepaHToB, 00pa3oBaHHbIE B KYJIbTYPaJbHOM
cocynie, MOXKYXJIM, OJHAKO Ha WX Mecte 00Opa30BalMCh HOBBIE, C XapaKTEPHOM MJIs 3€MIITHUKU
Tpoituatoii Qopmoil. B ¢y, 3POoro KOIUYECTBO JIUCTHEB COKPATHIOCH IO CPAaBHEHUIO
C MpeapliyluM 3TanoM Mg BCeX BapuaHTOB, OCOOCHHO JUIsl BapuaHta 1. Bmecre ¢ TeM,
JIOCTOBEPHBIX Pa3/IM4ldid MEXJy BapHaHTaMM Ha JAAHHOM BBIIBUTH 3Talle HE yAajloch. Beicora
pPO3€TKH Takke HECKOJBKO YMEHBIIMIACh BO BCEX BapUaHTax, YTO CBS3aHO € OOpa30BaHHEM
HOBBIX JINCTHEB #ROTOPLLE TMEIOT O0JIeE TOJICTHIE U KOPOTKUE YEPEIIKH.

Tabnwuuya 31— BRuaHve cBeTa UCKyCCTBEHHbIX AUOAOB Pa3fNMYHOro CrekTpanbHOro cocTaBa CBeTa
Ha GudmeTpPUYeckue nokasaTenm pacTeHMn-pereHepaHToB 3eMNSHWKN capgoBow (Fragaria x ananassa Duch.) npu
BEIpaLLVBaHMAIBATab0PaTOPHbBIX YCOBUSAX, * — 3HAYEHUS OCTOBEPHO OTNNYAKTCS OT KOHTPOSIbHbIX

Table 3.— The effect of different spectral composition LED light on the biometric features of strawberry
(Fragaria x 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 — pPeEeHEePaHTOB 3eMIis-
HUKK cagoBou (Fragaria *x ananassa Duch.) B na6opaTopHBIX yCnoBusix:
KOHTPONb — INIOMUHECLIEHTHbIE NnamMnbl 6enoro ceeTayCool 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 mpencraBieHbl CpelHHE 3HAYEHWUs] CHIPOM M CyXoi OMoMacchl pacTeHUil-pe-
reaepanToB nociie 30 gHel BhIpamyBaHus BWaGopaTopHBIX yCIIoBUAX. Kak BUIHO W3 MpeacTaB-
JICHHBIX JIaHHBIX, Y PACTCHHMI 3eMJITHUKH CaJ0BOW B KOHTPOJHHOM BapUaHTE 3HAYUTEIHHO
YMEHBIIMIIACh KaK CyXas, TaK u chIpas@romacca. B To jxe Bpemsl y pacTeHUil o CBETOINOTHBIM
OCBEIlleHHEeM OuomMacca KOpHeHd BHA4YMMbIX H3MEHEHHIl He Tmpereprena, a Macca pPO3ETOK
CHHM3WJIACh, YTO MOXXHO OOBACHWTH OTMHPAHHUEM CTapbIX M OOpa30BaHWEM HAa MX MECTE HOBBIX
mucTheB. [Ipu 3TOM CTOWF ORMEHHTH, UTO YBEIUYCHUE JOJIM CUHETO CIICKTPa CBETa CTUMYJIHUPYET
pa3BUTHE KOPHEBOW .CHETEMBI, a KPAaCHOTO — JIUCTBEB, XOTA Ha TEPBOM JTare aJanTaiud
B YCIIOBUSIX TMOBBILUCHHQEI BIQKHOCTH Pa3BUTHE JHMCTOBOTO ammapaTa nuio 0ojee aKTHBHO MO
LED-o06my4daTessMMc 60TbIIei 10Ieii CHHEeTO CIIEKTpa CBETA.

3akouyeAne. DKCIIEPUMEHTAIBHO YCTAHOBIICHO, YTO CBET MCKYCCTBEHHBIX JAMOI0B MOXKET
ObITHYCIICHIHO MCIOJb30BaH HA 3TAlle YKOPEHEHMs M aJaNTallid PacTCHUN-PEreHEepPaHTOB 3eM-
JITHUKW €@8/10BOI peMOHTaHTHOTO rubpuaa MepnaH.

Ha 3pane pusorenesa B yCIOBHSX in Vitro CHHHHA CBET CTHMYJHPYET KOpHEOOpazoBaHME
U yBEIMYCHHE OMOMACCHI. YBEIMYECHHE JOJIM CHHEro CIEKTpa CBEeTa HPU MEPEeHOCE pacTeHHH
B HECTEPHJIbHBIE YCIIOBUS eX Vitro ¢ TIOBBIIICHHOMN 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-
TalbHBIX UccaenoBanuii (morosop Ne b18M-147).
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The article presents data on different composition EED lighting effect on the regenerated strawberry plants
adaptation to non-sterile conditions. It was shown that LED, light can be successfully used at the stage of rooting and
adaptation of strawberry plants-regenerants remontantihybrid Merlan. At the stage of rhizogenesis in vitro, blue light
stimulates root formation and biomass increase gFhelincréase in the share of the blue light spectrum, when transferring
plants to non-sterile ex vitro conditions with high humidityy also contributed to the development of the root system,
both by increasing the length and numberdf rootsyRrobably, against the background of a more developed root system,
regenerated plants under such illumindtiondformed a larger number of leaves as compared with the control. The
subsequent cultivation of plants under €onditions of a gradual decrease in humidity also confirms the efficiency of
using LED lighting in comparisofipwith ‘ayfluorescent lamp. However, the positive effect of blue light on the root
system is more pronounced, and®he red spectrum effect is more significant for the aerial part biomass accumulation.

The research was supperted by the Belarusian Republican Foundation for Fundamental Research (agreement
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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 describedontthe basis of
some isolated scales from the Kostyukovichi deposits of the Eifelian Stage of the Middle Devoniafi'of Belarus.\ The
photographs of the external appearance of the scales and their thin sections are given in the Platésy 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. Fhe“gorrelation of the
Kostyukovichi deposits of Belarus with the coeval sediments widespread in the adjacent ferritories is given. The
described new species complements the taxonomic composition of the ichthyofauna knowiipfromythe deposits of the
Upper Eifelian of the Middle Devonian of the west of the East European platform.

Key words: Belarus; acanthodians; Cheiracanthoides pinskensis sp. 0v.; Kostyukovichi Regional Stage;
Eifelian; Middle Devonian; scales.

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

JI. I1. TIlnake
Benopycckuii HaMOHATBHBIA TEXHUYECKUH YHUBEpcUTET, MUHHETEPCTBO 0Opa3oBanus Pecniyonuku benapycs,
np. HezaBucumocru, 65, 220013 MuHck, Pecniyonika beftapyens, #375 (17) 292 77 84, agnatha@mail.ru

HOBBIM BU/T AKAHTOI[OBQfI PBIBBI'U3 KOCTIOKOBHYCKOI'O 'OPAU30HTA
(CPEIHUM AEBOH, DUPEJIb) BEJIAPYCH

W3 oTnoXeHNH KOCTIOKOBUYCKOTO TOPH30HTa,d(erpeckoro sipyca cpeanero aeBona bemapycn onmcan HOBBIH
Bup akanrona Cheiracanthoides pinskensis Sp-BOv. Ha OCHOBE M30JIMPOBAaHHBIX demryil. @oTorpaduu BHEITHETO BHAA
ey ¥ ux IumdoB npuBoaaTcs B_GoTorabimunax. OTaeIbHO B CTaThe YKa3bIBAIOTCS JaHHBIC 110 COIyTCTBYIOMIUM
OPraHHYEeCKUM OCTaTKaM, OOHapYKCHHBIM( COBMECTHO C YeIIyIMH 3TOr0 HOBOTO IIPEICTABUTENSA AaKaHTOIOB.
JlononHuTtensHO AaeTcs noapoOHas JTUTOJOTrHuecKas XapaKTepucTuKa BMenaomux nopo. [TpuBoaurcst koppesnsuuns
KOCTIOKOBHYCKHX OTJIOKEHAW benapycu ¢ OJHOBO3PACTHBIMM OOpa30oBaHHMSMH, UIIMPOKO pPa3BUTBIMH Ha
COIIPEAENIBHBIX TEPPUTOPUIX .\ ONICAHHBIM HOBBIH BHJ] JOMOIHSACT TAKCOHOMUYECKHUI COCTaB MXTHO(AYHbI, H3BECTHOM
13 OTJIOXKECHUI BEpXHELO SHeIsTepeiHero AeBoHa 3anana Bocrouno-EBponelickoro miargopMsi.

Knrouessble cioBa: betapycs; akantonsl; Cheiracanthoides pinskensis sp. nov.; KOCTIOKOBUUYCKUI T'OPH30HT;
siienbekuii Apycy’ CPERH I, IEBOH; YCIIyH.

TaOam1. Pucgd23{bubmmorp.: 35 Hazs.

Intreduction. 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
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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, Austialialand some
other countries. The description of a new species of this genus of acanthodians is pfesented below.

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

These deposits correspond in their miospotes {composition to the Rhabdosporites langii —
Chelinospora timanica zone [15], in the acanthe@dians == 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 anfageyanalogue of the Kostyukovichi Regional Stage are the
sediments of the Veliky Most Subfosmation of the lower part of the Lopushany Formation of the
Eifelian Stage [20—22], in the terfitory of the 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 Kernave Regional Substage ofithe Narva Regional Stage of the Eifelian Stage [5; 24; 25].

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

Tabnwuuya 1. 4 BepxHesienbckne oTnoxeHnsa benapycu n nx kKoppensaums ¢ 04HOBO3paCTHbIMU
ob6pasoBaHusMHa conpenenbHbix 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., I. stephensoni Sparling,

Antiarcha gen. indet., a spinal plate of Actinolepis sp., the scales of Cheiracantheides proprius
Valiukevicius, 1985, Cheiracanthus sp., C. brevicostatus Gross, 1973, Marka ostulatus
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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'ghells, rare
scolecodonts, tubules of the worms of Spirorbis sp., some segments of the crinoidsmeonodonts and
vertebrates represented by the dentine tubercles of Ganosteus sp., a tritor offPtyctodontida gen.
indet., the scales of Cheiracanthus sp., C. brevicostatus Gross, 1973 Cheiraeanthoides’ proprius
Valiukevicius, 1985, “Acanthoides” sp., Osteolepididae gen. indet., Orvikuina spy, O. vardiaensis
Gross, 1953, Actinopterygii indet., the teeth of Onychodus sp., Sarcopterygii indet. and
Actinopterygii indet. were also found in these clayey dolomites [13;26]\Eive scales of a new
representative of the acanthodians were found in the Zhitkovichi 2 boréhole (Eigure 1) drilled in
the southwestern part of the Starobin Centrocline of the Pgipyat Trough in the depth range of
190.5—191.0 m in the light grey, platy, strong, massive, unélearly layered clayey dolomites
belonging to the deposits of the Kostyukovichi Regional StageyLegether with them small plate
fragments of Schizosteus striatus (Gross, 1933), the sealés, of Cheiracanthus longicostatus Gross,
1973, Orvikuina vardiaensis Gross, 1953 and Actinopterygittindet. were also found in these clayey
dolomites [13; 27]. And finally, two scales of a neWyspegcies of acanthodians were discovered in
the Bykhov 1 borehole (Figure 1) drilled in théyOtshayDepression and Zhlobin Saddle junction
zone in the depth range 201.4—202.4 m in theNight grey, dense, unclearly layered, platy, clayey
limestones also belonging to the deposits ofithe Kostyukovichi Regional Stage. Along with them
numerous small fragments of the inagticulate®Btrachiopod shells, rare segments of the crinoids,
some single scolecodonts, one fragment of @ finspine of Haplacanthus cf. marginalis Agassiz,
1845, a few isolated scales of “Ag@nthoides™ sp., Nostolepis kernavensis Valiukevicius, 1985, one
tooth of Chondrichthyes indet., fare teeth of Onychodontidae gen. indet., some small isolated plate
fragments of Placodermi indét., some scale fragments of Actinopterygii indet., Orvikuina sp., one
indefinable bone fragmeftgof Pisces 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 %gaeidStwas 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
viewedusingsa 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 doubtwen 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 char@éteristic 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 concret€ familyz

Cheiracanthoides pinskensis sp. nov.
Figures 2—23

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

Paratypes. 38 scales. Pinsk 10 borehole, degpth"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 reégion, Belarus; Zhitkovichi 2 borehole, depth
191.0 m; north of the village of Gotsk} Seligarsk district, Minsk region, Belarus; Bykhov 1
borehole, depth range 201.4—202.4 na} nigar the village of Bolshaya Zimnitsa, Slavgorod district,
Mogilev region, Belarus; Middle Deyonian, Eifelian Stage, Upper Substage, Narva Regional
Superstage, Kostyukovichi Regional Stage. Borehole Ne 6629, depth 180.5 m; southwestern
outskirts of the village of Névestav, Volyn region, Ukraine; Middle Devonian, Eifelian Stage,
Veliky Most Subformation (BNTUL Department of Mining).

Remarks. In earligr wotks of the author [13, p. 26, Text-Figure 2; p. 27, Text-Figure 3;
p. 35, Plate III, Figure§i4,'S, 9410—13] and [26, Text-Figure 2; p. 38] the single scales described here
as belonging to a néw speeies were originally identified as Cheiracanthoides sp. because of their small
number. The scales,previously defined as Cheiracanthoides proprius Valiukevicius ([22], p. 17, Plate
11, Figuregd) in the'tefritory of Volyn region (Ukraine) in the borehole Ne 6629 belong to a new species.

DiagnosismScales up to 0.5 mm long. The crown is thomboid, rounded-rhomboid, ovate-
oblonglerfoval. The ridges and grooves on the crown are located fan-shaped round and clearly
expressediin 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 a narrow 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 10
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 150, Pinsk 10
borehole, depth 245.2 m, Kostyukovichi Regional Stage; 10 — Specimen Ne 41/66-1q, scaledn cfown view,
x 150, Pinsk 26 borehole, depth 415.7 m, Kostyukovichi Regional Stage; 11 — Specimén Ne 41/26-1b,
scale in posterior crown view, x 150, Pinsk 26 borehole, depth 422.4 m, KostyukovichitRegional 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 anteriof crown View, x 250,
Pinsk 26 borehole, depth 415.7 m, Kostyukovichi Regional Stage; 14 — Specimen‘Ne 41/4a-1f, scale in
crown view, x 200, Pinsk 26 borehole, depth 421.2 m, Kostyukovichi RegionalfStage;jy#® — Specimen
Ne 85/7a-4s: a — scale in oblique crown view, x 180, b — scale in lateralgview, x 2003Pinsk 10 borehole,
depth 245.2 m, Kostyukovichi Regional Stage; 16 — Specimen Ne 85/7a-4w; al-—4Scale in crown view,
x 200, b — scale in basal view, x 200, Pinsk 10 borehole, depth 245.2 myKostyukovichi Regional Stage. All
scale bars are 100 um

PucyHkn 2—16. — Yewymu Cheiracanthoides pinskensis sp. novgBce HalifieHHble Yellyn npomcxoasT
13 BepXHeandenbCknx OTNOXeHU cpeaHero AeBoHa. 2 — Jk3emnngapNe 57/6-1, yewwy4, B ¢ HaKNoOHOM
ceepxy, X 200, ckBaxkuHa YKutkoBuum 2, rmybuHa 191,0 m, KOCTHOKOBUYCKUA TOPU3OHT; 3 — 3k3emnnsap
Ne 57/6-1a, vewys, Bug cHuzy, x 200, ckBaxuHa XXutkoBuiwuy2, rmybuHa 191,0 M, KOCTHOKOBMYCKMI
ropusoHT; 4 — Ok3emnnap Ne 41/26-1d, yewys, Bua cBepxy, 180, cksaxuHa lNuHck 26, rnybuHa 422,4 wm,
KOCTHOKOBUYCKMI FOpu3oHT; 5 — Ok3emnnsap Ne 41/66-1a, Yellys, Bug cnepeagu ceepxy, * 150, ckBaxuHa
MuHck 26, rmybuHa 415,7 M, KOCTIOKOBUYCKUA [OPUBOHT; 6 — Ok3emnnsp Ne 85/7a-4b, vewys, sug
C HakroHom cBepxy, % 150, ckBaxuHa MMuHck! 10, wnyBuHa 245,2 M, KOCTHOKOBMYCKUA TFOPU3OHT; 7 —
Ok3emnnap Ne 57/6-2, yewys, Bug ceepxy, x200, KpoHa crnerka ncrepta, ckBaxunHa XXutkoBuunm 2, rinybuHa
191,0 M, KOCTIOKOBMYCKMIA TOpU30HT; 8 — ksemnisp Ne 85/7a-4a, yellys, BUA C HAKNOHOM cBepxy, x 160,
ckBaxkuHa lMuHck 10, rybuHa 245,2 M, KOCTIOKGBUYCKMI rOpu3oHT; 9 — Ok3emnnsap Ne 85/7a-4d (ronotwmn),
yewysa, Bug ceepxy, * 150, ckBaxuHa FlyHck “10, rmybuHa 245,2 M, KOCTHOKOBMYCKUA FOPU3OHT; 10 —
Ok3emnnap Ne 41/66-1q, uvewys, BUR ¢€Bepxy, x 150, ckBaxuHa [luHck 26, rnybuHa 415,7 m,
KOCTIOKOBUYCKUA ropu3oHT; 11 4 Qk3emnnsap Ne 41/26-1b, yewys, Bug c3agm ceepxy, x 150, ckBaxuHa
MuHck 26, rnybuHa 422,4 M, KOCTIOKOBMYCKUIA rOpu3oHT; 12 — Jk3emnnap Ne 116/16-15, vewys, Bug
C HaknoHom cBepxy, X 250, ckBaxkuHa bbixos 1, rybuHa 201,4 — 202,4 M, KOCTIOKOBUYCKUIA FOPU3OHT;
13 — 3k3emnnap Ne 41/66=1w, 4yewys, Bug cnepeau ceepxy, * 250, ckBaxkuHa NuHck 26, rmybuHa 415,7 m,
KOCTHOKOBUYCKUI rOpudOHT; 14s== Ok3emnnsp Ne 41/4a-1f, yewys, Bug ceepxy, x 200, ckBaxuHa lNMnHCK 26,
rnybuHa 421,2 M, KOCTIOKOBUYCKUIA ropu3oHT; 15 — Sksemnnsap Ne 85/7a-4s, yewys: a — BMA C HAKINOHOM
cBepxy, x 180, brs== Bia, c60kKy, x 200, ckBaxxuHa MNuHck 10, rmybuHa 245,2 M, KOCTIOKOBUYCKNI TOPU3OHT;
16 — Ok3emnnsgp Ne 85/7a-4w, yelys: a — Bua ceepxy, x 200, b — Bug cHudy, x 200, ckBaxkuHa MNuHck 10,
rnybuHa 245,2 M, KOCTIOKOBUYCKMI FOpU3OHT. [AnuHa Bcex macwtabHbix nuHeek 100 pm
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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, ce—"asteocyte
cavity, omd — oriented mesodentine, olac — oriented lacuna, rvc — radial vascular canal;shf — Sharpey’s

fibres, smd — simple mesodentine

PucyHkn 17—23. — Mukpoctpyktypa uYewymn Cheiracanthoides pinskensis{ spy nov. 17 —
rOPU30HTarnbHbINA Cpe3 Yellyn Yepe3 kpoHy. Ok3emnnsap Ne 85/7a-4z, cksaxkuHa MNMuHck 40, rmybuHa 245,2 m;
KOCTIOKOBUYCKUIA TOPU3OHT; 18 — ropu3oHTanbHbIN Cpe3 Yellyn 4yepes3 KpoHysOksemimap Ne 57/6-1a,
ckBaxkuHa XKutkoBuum 2, rmyomHa 191,0 M; KOCTHOKOBMUCKUIA TOPU3OHT; 19 4 ropu3oHTaRbHBIN Cpe3 veLlyu
Ha ypoBHe Lwerkn. Ik3emnnap Ne 85/7a-4m, ckBaxuHa [lMuHck 10, raybuHa 245,20'M; KOCTHOKOBUYCKUIA
ropu3oHT; 20 — ropmMsoHTarnbHbIA cpes3 Yellyn vyepes KpoHy. Jk3emnnapiNe41/66-1n, ckeaxuHa MuHck 26,
rnybuHa 415,7 M; KOCTIOKOBUYCKUIA FOPU3OHT; 21 — BepTUKanbHbIV NPOAOSILHBIA cpe3 Yellyn. JK3emnnsap
Ne 85/7a-4n, ckBaxuHa [MuHck 10, rnybuHa 245,2 M; KOCTIOKOBWYCKMA FOPU3OHT; 22 — BepTMKarbHbIN
npoaonbHbI  cpe3 4ewyn. OIk3emnnap Ne 85/7a-4p, ckBaxuHa [MuHck 10, rnybuHa 2452 wm;
KOCTIOKOBUYCKUIN FOPU3OHT; 23 — BepTUKanbHbIN cpe3 Yellyn. Ikdemnnap Ne 85/7a-4k, cksaxuHa NMuHck 10,
rnybuHa 245,2 M; KOCTIOKOBUYCKMIA TOPM3OHT. [nnHa Bcex madLiTabubix nuHeek 100 um.

BykBeHHble 0003HaYeHWs: avec — BOCXOASALMIA COCYAWCTSIA KaHan, ba — ocHoBaHue, cbo — kneToyHas
KOCTHas TKaHb, CC — LIMPKYNAPHbIA COCYOUCTbIN KaHaRmCrWi=— KpoHa, dt — OeHTUHOBLIM KaHaney, gl —
nnactuHa HapacTaHus, lac — nakyHa, n — Lwewka, O — NOorocTb octeoumTa, omd — OpPUEHTUPOBAHHBIN
ME304EHTUH, olac — OpPUEHTMPOBaHHAs NlakyHa, rvc —paauanbHbIi cocyaucTbin kaHan; shf — LlapneeBble

BOMOKHA, smdi— NPOCTON 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 some few pores,
two or three pores on each sides. A well-developed rim outlines a junction of thesneckiand base.
The base is moderately or slightly convex, rounded-rhomboid, elongated oval; ellipticaly usually
does not extend beyond the anterior margin of the crown. The apex of theWbase is weakly ex-
pressed, usually slightly shifted forward.

Histology. In the crown has up to six growth lamellae. The anteriog'section of the crown is
penetrated by abundant narrow dentine tubules branching at differentdevels,with numerous lacu-
nae. The mesodentine in the posterior part of the crown with large orientédiacunae (Stranggewebe
according to W. Gross [31]) occupies the entire body of the ggowth lamellae. The system of radial,
circular and ascending canals penetrating the mesodentine 1S%well developed. The circular canals
are large and clearly observed in the posterior part of the crown:§Ih€ 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 withynot numerous narrow processes. There are
large osteocytes in the neck. The osteocytes have shoxt ptocesses. The base is formed by the bone
tissue and shows a moderate amount of osteocyt@cavitigs. 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 togmoderat€ly convex. The crown sculpture show various
number of ridges. The ridges maygfade at/diffetent distances from the anterior margin of the
crown, but its posterior part is alwdys, smooth.

Comparison. The scalesQof 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 configuratiofjythiékness and length, less dense network of the radial, circular and
ascending canals in the crowny the pattern of the dentine tubule branching in the anterior part of
the crown, the smaller‘mdfiber of the osteocyte cavities in the base of the scales. Distinct
differences are determined between the species of Cheiracanthoides proprius Valiukevicius, 1985 [5]
and Cheiracaiithoides pinskensis sp. nov. A new species shows a not very large, slightly or
moderatelyseonvex base not extending beyond the anterior margin of the crown. The posterior
edge,of [thefcrown is straight, sometimes, slightly lowered. The crown sculpture is mainly
characterizedgby 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
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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, glightly
less expressed large principal vascular canals, a smaller number of the osteocyte cavities'in the
base of the scale. The scales of Cheiracanthoides pinskensis sp. nov. are slightly similartosthose of
Cheiracanthoides estonicus Valiukevicius, 1998 [11]. However, their detailed comiparison allows
a number of distinctive features to be revealed. So, the scales of the new species desetibed differ in
a smaller number of ridges on the crown, their distribution pattern, absencemef dichotomous
branching ridges at the anterior margin of the crown, presence of somethingsimilag to a narrow
border formed by the grooves along the anterior margin of the crown, poorté,modefate convexity
of the base, a different mesodentine structure with large oriented laeuna@ i the posterior part of
the crown, a smaller number of osteocyte cavities in the base of ghe scales.“Ehe described species
also differ from the species of Cheiracanthoides wangi Burrow, Tusfier et Wang, 2000 [34] in the
smaller size of the scales, the crown shape, the larger crown thicknessythe configuration, size and
discernibleness of the ridges on the crown, a smaller ne¢K height, much smaller base convexity,
a weakly expressed apex, the structure of the oriented mesodentineyin the crown, a different pattern
of the dentine tubule location in the crown and some peeuliatities of their branching, differently
expressed radial, circular and ascending canals, a largerinumber 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 fewef pores penetrating the neck of some scales, a smaller
number of the growth lamellae, density®ofithe 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\0f Chetracanthoides 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 alnartow border along the crown anterior margin, the neck height
and base size, the structure,ef the griented mesodentine in the crown, differently expressed radial,
circular and ascending cdnals, @ slightly larger number of the osteocyte cavities in the neck and base.

Etymology. Théwmame of the species was derived from the town of Pinsk in the vicinity of
which the boreholés, were,drilled where the scales of this new acanthodian species were found in
the core for thesfirst time.

Geological’age and geographical distribution. Middle Devonian, Eifelian Stage, Upper Sub-
stagegNarva 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 Physicalmand \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 Séiences of
Belarus, Minsk, Belarus) for assistance in editing the English version of the paper
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IHTOMO®AYHA (INSECTA: EPHEMEROPTERA, ODONATA, PLECOPTERA,
HEMIPTERA, COLEOPTERA, MEGALOPTERA, TRICHOPTERA)
HEHAPYHIEHHBIX BOJAHBIX 9dKOCUCTEM HEKOTOPBIX OCGOEO0
OXPAHSIEMBIX IPUPOJHBIX TEPPUTOPUI BEJIAPYCH

B crarbe paccmarpuBaetcs suToMO(ayHa BoaHbIX 1 ambpuoroTndeckux (Ephemeroptera,‘®@donata, Plecoptera,
Hemiptera, Coleoptera, Megaloptera, Trichoptera) ecrecTBeHHBIX BOAHBIX SKOCHCTEM HalTepplropmnu bepesuHckoro
ouochepHoro 3anoBeanuka, Hammonansaoro napka «IIpunsitckuii» u pecnyOnrkaHCKOrQMIaHJIIaQTHOTO 3aKa3HUKA
«CtpoHray.

B HeHapymieHHBIX BOJHBIX 00bEKTax Ha TeppuTopun bepesnHckoroforocPepHonopsanoBerHika 3aUKCHPO-
BaHO 200 BHIOB BOJHBIX U aM(PUONOTHYECKUX HACEKOMBIX, HAa TEPPUTOPUM NaHmuadTHOTO 3aKa3HuKa «CTpoHTay —
113 Bunos, Ha Teppuropun Hanmonansnoro napka «IIpunarckuity — 71 Bl

Ha u3yueHHBIX 0000 OXpaHSAEMBIX NPHUPOAHBIX TEPPUTOPUSIX OTMEHEHO M BHIIOB — MHAMKATOPOB HEHapy-
IICHHBIX €CTECTBEHHBIX BOJIOTOKOB (cTpeko3nl Cordulegaster boltgnii (Donovan, 1807) m Ophiogomphus cecilia
(Fourcroy, 1785), Becusinka Taeniopteryx nebulosa (Linnaeus, 1758)kions! Velia saulii Tamanini, 1947 u Gerris
sphagnetorum Gaunitz, 1947, xxyku Deronectes latus (Stephems, \1829), Nebrioporus assimilis (Paykull, 1798)
u Hydraena gracilis Germar, 1824, ucmoxpsuika Sialis nigripesyPictet, 1865, pyueitnuku Chaetopteryx villosa
(Fabricius, 1798) u Odontocerum albicorne (Scopoli, 1763))ynHINKaTOp HEHAPYIIEHHBIX PEK, CTapHIl, 03ep U 00JI0T —
ctpekosa Brachytron pretense (Miiller, 1764), nanukazep, HCHAPYIICHHBIX TUCTPOQHBIX 03ep — pyUYEUHUK Agrypnia
obsolete Hagen, 1864, Tpu uHAMKaTOpa HEHApYLICHHBIX BEPXOBBIX M NEPEXOAHBIX 00noT (kyk [lybius wasastjernae
(Sahlberg, 1824), crpekosbl Aeshna subarctica Walkerg)l908 u Somatochlora arctica (Zetterstedt, 1840)).

OmnperienieHbl OCHOBHBIE HalpaBlIeHHs/ TpaHCHOPMALIMK COOOLIECTB MOJAECIBHBIX TPYNI BOJHBIX W amdu-
OMOTHYECKMX HACCKOMBIX B €CTECTBEHHBIX BOHBIX SKOCHCTEMAX IPH aHTPOIIOTEHHOM BO3/ICHCTBHH.

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

Puc. 6. bubnumorp.: 9 Ha3B.

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

ENTOMOFAUNA (INSECTA: EPHEMEROPTERA, ODONATA,
PLECOPTERA, HEMIPTERA, COLEOPTERA, MEGALOPTERA, TRICHOPTERA)
OF INTACT 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

© Pemgesnu C. K., 2019
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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 BoinonHeHus npoekTa « bHoNHIMKaMs HEHAPYIIEHHOCTY €CEECTBEHHBIX
BOJHBIX JKOCHCTEM Ha OCHOBE aHajiu3a »HHTOMOGAyHb» Npu mojaepixke BeEIOPyCCKOro
pecny6nukaHckoro ¢ponna GpyHaaMeHTaIbHbIX uccuenoBanuil (mpoekt b175020W0pul0 mpoBeaeHo
U3ydeHHe 3HTOMO(ayHbl psijla €CTECTBEHHBIX BOJHBIX KOCHUCTEM Ha TePpHFOpuiabepe3snHCKOro
ounocdepHoro 3amoBeaHnka, HampmonaneHoro mapka «lIpunsaTckuit» v _peciy@mMKaHCKOTO JIaHI-
madTHOTO 3aKka3Huka «CTpoHTay.

OO011en3BecTHO, 4TO BOAHbIE M aM(pUOMOTHYECKHE, HACEKOMbISS IIMPOKO MPUMEHSIOTCA
B OMOMHAMKALIMK BOJHBIX SKOCHCTEM, U3yUCHHE COOOIIRETBINX HACCKOMBIX MMEET HE TOJIBKO
TEOPETUYECKOE, HO W TMpakTHueckoe 3HadueHue |[l1—3]4OToNkacaeTcsa BOJHBIX HACEKOMBIX,
K KOTOPBIM OTHOCATCS TpeacTaBuTeNn psina cemeicTB{keChKokprlibix (Coleoptera: Haliplidae,
Noteridae, Dytiscidae, Gyrinidae, Hydraenidae, Helopheridaey Hydrophilidae, Dryopidae) u kiomos
(Hemiptera: Heteroptera: Corixidae, NotonectidacgPleidae, Nepidae, Naucoridae, Aphelocheiridae,
Hydrometridae, Gerridae), a Takxe Takux “@M(puOUOTHYECKUX HACEKOMBIX, KaK IOJIEHKU
(Ephemeroptera), crtpekos3blr (Odonata), @secasakmr (Plecoptera), pyueiinuku (Trichoptera),
oonbiiekpeuibie  (Megaloptera), HekoTepble ¢emeHcTBa KykoB (Scirtidae, Chrysomelidae
(Donacinae), Curculionidae). B kaugeT™Be MORCIBHBIX TPYII HCIOJB30BAINCH MPEACTABUTEIN
7 otpsinoB: Odonata, EphemeropteragPlecoptera, Trichoptera, Megaloptera, Hemiptera, Coleoptera.
B paGore He paccmaTpuBatoTcs avpHOM@THUYECKUE BUBI OTpsiia ABYKpbuibie (Diptera).

B psane paGot Obul pagéMOTPEH TaKCOHOMUYECKHH COCTAaB BOJHBIX U aM(PUOMOTHYECKUX
HACEKOMBIX HEHApYIICHHBIX ‘BOMHBIX SkocucteM [3—~8]. JlaHHas paboTa COAEpPKHUT HE TOIHKO
o0mme cBeeHHs 10 TaKEOHOMHEECKOMY COCTaBy HACEKOMBIX, HO M MH(POPMAIIHIO 110 CPABHEHUIO
SHTOMOGAyHbl HEHaPYMICHHBIX €CTECTBEHHBIX BOJHBIX DJKOCHCTEM Ha HEKOTOPBIX 0c000
oxpansiemMbix rnpuponasix Tteppuropusix (OOIIT) bemapycu (bepesunckuii  O6mocdepHbIit
3anoBeHUK, HaguoRanbHbli napk «[Ipunarckuity u pecnyOauKaHCKUM TaH madTHBIN 3aKa3HUK
«CTpoHray) uHapymleHHbIX €CTeCTBEHHBIX dKocucTeM Ha 3Tux OOIIT.

Magzepuan u metoabl ucciaeqoBaHuil. MaTepuanoM 11 HacTosIel paboThl B OCHOBHOM
nocnyxni coopsl B mepuoa 2017—2019 ronoB Ha Tepputopun bepesunckoro OuocdepHoro
3anoBefHuKa, HaruonansHoro mnapka «llpundrckuit» u pecnyOnIMKaHCKOro JaHIIAa(THOTO
3aka3HuKa «CTpoHTay.

JIist BBISIBIIGHUS] HEHAPYUICHHBIX PEYHBIX 9KOCHUCTEM OBLIH COPMYIHPOBAHBI 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
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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 SKOCHCTEM ObUIN BbIJEICHBI
TOJIBKO YYacTKU ManbIX pek (peka CBUHOBOJ U peka Mcca cOOTBETCTBEHHO).

B xadecTBe BOJHBIX DKOCHCTEM, OTBEYAIOIIUX KPUTEPHUSAM HEHAPYLIECHHOCTH, HA FEPPUTOPUU
bepesunckoro 3anoBeiHUKa OblTN BEIOpaHBbI:

— pexa Kpacnory6ka (okp. an. Penopku u Cnoboaa, [lokummukuii pa#es, BureOckas
o0nacTp),

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

— Oonoro PoxHsHckoe (mepexoaHoe M BepxoBoe) (okp. 1. [loaoxepmis!, Jlemembckuit
paiion),

— poanHuk (OKp. 1. JJoMKepuisi).

Ha rteppuropun HII «IIpunstckuit» B KaueCTBE HEHAPYILCHHBIX4ECTECTBEHHBIX BOJHBIX
9KOCHUCTEM OBLIIM U3YyYEHBI:

— yuactok peku CBunoBon (okp. n. Ilepepopckuii Mubgiox, KuTkoBuuckuil paiioH,
['omenbckas 00J1acTh),

— crapuusl pexu [lpunare B okp. 1. XnynuH u ggXBoeHck (PKutkoBuuckuii paiion).

O100p ruapoOHOIOrHYecKUX Mpo0 Ha TeppURepHH 3akazHuka «CTpoHra» ObUI NMPOBEAEH
B CJIEIYIOIIMX HEHAPYILIEHHBIX BOJHBIX O0BEKTaXs

— yuactok peku Hcca (okp. n. EnoBe™fga. “Bepuiok, bapanoBuuckuii paiion, bpectckas
o0nacTp),
yudacTok peku Kepebunobka (QOCHOBKE) (okp. A. CocHoBasi, bapanoBuuckuii paiion),
pyubu ¥ ponHuku (okp. A. Tuysus! 4 n. CocHoBka, bapanoBuuckuii paiion),
ctapuia peku Hcca (okp fAEI0BO),

HU3WHHOE 00JI0TO B TIoiiMe peku Vcca (okp. 1. EnoBo u 1. Bepiiok).

[TpoObI Ha pekax OTOMPaNiMCh, B CTBOPE B HECKOJBKUX (3—6) TOukax, UCXOIs U3 pa3HO-
00pa3ust SKOJIOTHIECKIX4FECHOBHH B 5TUX CTAIMsIX (HaTM4ue Makpo(UTOB, 3aTEHEHHOCTb, KOJIU-
YEeCTBO OPraHMYECKUX OCTaTKOB, CKOPOCTh TEUCHMS, TTTyOUHA).

Ha Bcex 0co@0 oXpdHSeMbIX HNPUPOJIHBIX TEPPUTOPHUIX H3ydajach 3HTOMo(ayHa B Hapy-
LICHHBIX €CTECTBEHHBIX dKocuctemax, B 33 sokanurerax. Ha tepputopun bepesunckoro 3amo-
BenHUKa Oblnadl m3ydeHa sHToModayna: p. Cepryu (byssiHka) u bepesuna, crapuna p. bepe3unsi,
03. [lomxepuiikee; Oomoro [lomxepurikoe (BepxoBoe); 0ojoTro Hu3MHHOE (moiima p. Cepryu
B oKp. 1. Llowexepnunl). B HIT «IIpunsTckuit» BUIoBO# cocTaB BOJHBIX M aM(PUOMOTHYECKUX Hace-
KOMbIX OblgusyueH B p. [lpunsars, CBuHOBOA, crapuuax p. [Ipunsats (okp. n. JopomeBuun, okp.
T.pXBOcHCK). Ha Tepputopun 3akaznuka « CTpoHTa» HCCICIOBAHUE YHTOMO(AYHBI HapyIICHHBIX
9KOCHUCTEeM ObLIO MpoBenieHo B p. Mcca, Jloxo3sa, [lepepsnka u [lononka.

CO60p HAaCEKOMBIX OCYIIECTBIISUICS MO CTaHAAPTHOW METOAMKE C IMOMOIIBIO THAPOOHOIOTH-
yeckoro cauka bamedypa—bpayna [1; 9]. Ucnons3oBancs pydnoi c60op ¢ KopHel Makpo(HTOB,
IIPOMBIBaHHE B BAHHOUYKE C BOJOW M IIPOCENBAHNE 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 3aKIJIF0YAETCS B IIEPBYIO OYEpe/Ib B COKPAIIEHNH KaK BHJOBOTO, TAK H TAKCOHOMHUYECKOTO 00-
raTCTBa B LEJIOM.

Haubornee nokazaTenbHBIM SBISIETCSl CPaBHEHNE BHIOBOTO OOTraTcTBAa B HEHAPYILCHHBIX M HAPY-
IICHHBIX BOJHBIX AKOCUCTEMaxX bepe3nHCcKoro 3amnoBeiHMKa U 3aka3HuKa « CTpoHTay (prel ikl U 2).
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PucyHok 1. — BugoBoe 6orarctBo moaenbHbIX OTPAAOB B dHTOMOdayHe
BOAHbIX 3Kocuctem BepesnHekoro 6uoccepHoro sanoBegHuKa

Figure 1. — Species wealth of model orders in the entomofauna of water
ecosystéms ofthe 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 boltonii,
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, pyuciiHUKN
Chaetopteryx villosa (Fabricius, 1798) u Odontocerum albicorne (Scopoli, 1763 ))pusarikaTtop He-
HApYIICHHBIX TUCTPO(MHBIX 03ep — pydeHHUK Agrypnia obsoleta Hagen, 1864°[5—7], Tpu uHIn-
KaTopa HEHapyIIEHHBIX BEPXOBBIX U MEpeXOAHBIX OosoT (kyk Ilybius wasastjernae (Sahlberg,
1824), crpexo3sl Aeshna subarctica Walker, 1908 u Somatochlora arctica (Zetterstedt, 1840)).

Jns 3aka3zHuka « CTpOHra» 4uciio BUAOB B SHTOMO(ayHE HaCEKOMBIX HapYILICHHBIX U HEHa-
PYIICHHBIX SKOCHUCTEM pasiinyaeTcs moutu B 2 pasza (68 u 113 Bunos ceerBerciBeHHo). Ha Teppu-
TOPUM 3aKa3HUKAa OTMEUYEHO 5 BHUJOB MHIMKATOPOB HEHAPYLIGHHBIX @CTECTBEHHBIX BOJOTOKOB:
ctpeko3a Ophiogomphus cecilia (Fourcroy, 1785), BecusukafT aeniopteryx nebulosa, xnon Velia
saulii, pyaerinuku Chaetopteryx villosa u Odontocerum albicgufie. Taxxe B 3aKa3HUKe 3a(pUKCH-
poBaHa cTpeko3a Brachytron pratense (Miiller, 1764), KOmopas sBISETCS HWHIUKATOPOM
HEHapYUIEHHBIX peK, CTapull, o3ep U 6050T. [IpeacTaBis@r nHTEepeC HaX0XKIEHUE HAa TEPPUTOPUN
3aKka3HuKa cTpeko3 Ophiogomphus cecilia, Anax imperatorileach, 1815 u Brachytron pretense,
3aHeceHHbIX B Kpachyto kaury Pecny6nuku benapyes,

M3 Bcex MOJENBHBIX OTPSIOB HACEKOMBIX fi@ BHAQBOMY OOTraTCTBY B JIBYX KAaTErOpPHUsIX BOJ-
HBIX 00BEKTOB 3aMETHAs! pa3HUIIA HAOM0JaeTCH AT CTPEKO3 U pyUeHHUKOB. B HeHapyIIeHHBIX 3KOCHUC-
TeMax 3aroBETHAKA YMCIIO BUIOB CTPEKO3 MPEBBIIIACT JaHHBIN TTOKa3aTellb B HApyIIEHHBIX B 1,6 pasa,
a B 3aka3Huke «CtpoHra» — B 5,5. BunoBoe 6rafCTBo py4yeiiHUKOB B HEHAPYILICHHBIX BOIHBIX O0OBEK-
Tax 3aroBeTHIKA U 3aKa3HMKA BBIIIC FAKOBOTQ B HAPYIIEHHBIX B 1,7 1 1,9 pa3a cOOTBETCTBEHHO.

Heckonbko MeHblIee uncif3apuKCHPOBaHHBIX BUAOB B HEHapyLIeHHBIX 3kocuctemax HII
«IIpunsaTckuit» Mo cpaBHEHUIO CyHAPYIIECHHBIMU (PUCYHOK 3) OOBSCHSETCSI COOTHOLIEHUEM YHCIIa
U3yUYEHHBIX BOJHBIX OOBEKTOB Ha TePPUTOPUHU Halnapka. Tak, B KauecTBEe HEHAPYLIEHHBIX IKOCH-
CTeM OBLIO M3yueHO TOJIBKE)3 BOAHBIX 00BbeKTa (2 cTapulbl U 1 peka B 3 JIOKaJIUTETax), B POTHU-
BOBEC HapyIIEHHBIM (2 pek#, 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 pekd ObUIM OTMEUYEHBI NPEACTaBUTENU TOIBKO 4 OTpSIOB
HACEKOMBIX, B TO BpeMs KaKk Ha HEHAPYIICHHOM y4acTKe 3a()MKCHPOBAHBI MPEACTABUTECIHAIIOUTH
BCEX OTPSIJIOB (32 UCKJIFOUEHHWEM BECHSHOK), & YHCIIO BUJIOB OTJIHYAIOCh TOYTH BABOE.

Takas ke TeHAECHLHS COXpaHSETCS B HApYLIEHHBIX M HEHApyLICHHbIX CTapriax, peku
[Tpunsite B Haumapke (pUCyHOK 5). B HeHapylIeHHBIX cTapullax OoJbllle Kak OOILEe YnciIo BUIOB
HAaCEKOMBIX, TaK M BUJIOBOE OOraTCTBO B OTHENBHBIX OTPSAAAX HACEKOMBIX. TaK,\HUCIIO BHIOB
J)KYKOB B HEHapyLICHHBIX BOJOE€Max 3TOoro tuma B 1,6 pa3za Oojblle, YeMgByHAPYIICHHBIX.
B HenapymieHHBIX cTapuiax ObUIO OTMEUEHO O€eI0BOJOCOE KOPOMBICIO B¥achyfkon pratense
(MHIUKAaTOp HEHApPYIICHHBIX PeK, cTapull, o3ep U 0osot). JlaHHbl BUIMERObUpEadhuKcHpOBaH
B HApyIIEHHBIX M HMCKYCCTBEHHBIX 3kocuctemax (p. [Ipumsars, p. LBUHOBOI, eTapHLbl, O0JI0Ta
U JIp.) Ha TeppuTopuu Hanmnapka. [IpencraBiser naTepec Haxox/gHE BsHECHAPYIIIEHHBIX CTapUIlax
CTpeKko3 Anax imperator u Brachytron pratense, 3aneceHHbix B Kpa¢Hyro kiury benapycu.

Ha peke Hcca B 3akazHuke «CTpOHTa» pasiinyue gMEXIy TAKCOHOMUYECKHM COCTaBOM
HapyILIEHHBIX ¥ HEHAPYIIEHHBIX IKOCUCTEM €l1le 3aMmeTHee “Y1ele BU0B HAa HAPYLIEHHBIX yUacTKax
peKu cokpariaercss Oojee yeM B 4 pa3a IO CpaBHEHIQ € HeHApyIIEHHBIMU (PUCYHOK O).
CropsimiieHre pycia pekH, IOCTpOMKa IJIOTUHBI Ha peKke| i €O37aHus MPYJ0B, MEITUOPUPOBAHUE
MOWMBI PEYHOW SKOCHUCTEMbI BEIET K HCUE3HOBEHHIOWIpPeleTaBuTenei orpsgoB Ephemeroptera,
Plecoptera u Megaloptera. B HapymenHoi skocu€TeMe BHI0BOE OOraTCTBO CTPEKO3 COKpAIaeTCs
6onee uem B 7,0 pa3. DTO NPOUCXOAUT, B TOM_UHEHE, U 32 CUET MCUE3HOBEHUS «KPACHOKHMKHBIX)»
Bu10B. [loutn B 7,0 pa3 cokpamaercs u BuagBoc @orarctso Trichoptera. MeHee 4yBCTBUTEIBHBIMU
K BO3JICMCTBUIO YEJIOBEKA HA BOJHBbIC IKOCHETEMBI SIBIISIOTCS KJIOMBI U KYKH, HO M MX BHJIOBOE
GoratcTBO cokpamiaercs B 2,3 u 3,9 pa3d CQOTBETCTBEHHO.
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Figure 4. — Species wealth of model orders in the entomofauna
of the river Svinovod
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Figure 6. — Species wealth of model orders in the entomofauna of the river Issa

N3 (ayHbl HApYLIEHHBIX BOJOTOKOB MCUYE3aAI0T IMPEACTAaBUTENHN OTpPsi/ia BECHSIHKH. OTMEUeHO
COKpAIICHUE YKCIIa BUJOB B TAKUX OTPAJIaX HACEKOMBIX, KaK CTPEKO3bl, IOJACHKU U PYy4YEHHUKH,
KOTOpbIE Hapsily C MPEACTaBUTEISIMH BECHSHOK SIBIIAIOTCS Hanboliee 4yBCTBUTEIBHBIMHU K Hapy-
IIEHHIO YKOJIOTMYECKOT0 COCTOSHUS BOJHOTO O0BEKTA.

AHaJN3 5KOJIOTHYECKOM CTPYKTYphl S3HTOMO(AYHBI MTOKa3aJl, YTO B HEHAPYILIEHHBIX €CTECT-
BEHHBIX 10 CPAaBHEHMIO C HApYIICHHBIMU E€CTECTBEHHBIMH M HMCKYCCTBEHHBIMH JKOCHUCTEMAaMH
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 COKpalllCHUH
YHCIIa YKOJIOTUYECKUX TPYII OPraHU3MOB IO OMOTONNYECKOW MPUYPOYEHHOCTH (32 CYET UCYE3HO-
BEHUS peO(MITBHBIX U PEOOMOHTHBIX BUIOB BECHSHOK, ITOICHOK, PYYCHHUKOB H KECTROKPBEIBIX

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

3akaodenue. B HEHapyIeHHBIX BOAHBIX 00BEKTaXx Ha Tepputopuu BepesmmHckoro oOwo-
ctepnoro 3anoBenHuka 3adukcupoBaHo 200 BUI0B BOJHBIX U aMPUONOTUHEEKXgHACEKOMBIX, Ha
TEPPUTOPUH JIaHAIAPTHOTO 3aKazHuKa «CTpoHra» — 113 BUIIOB, HATEPPUTOPHK HAHHOHAILHOTO
napka «IIpunsrcknit» — 71 Bua. Ha OOIIT ormeueno 11 BUI0B # MHAMKATOPOB HEHAPYILEHHBIX
€CTECTBEHHBIX BOJOTOKOB (cTpeko3bl Cordulegaster boltonii n Ophiogomphus cecilia, BeCHsIHKa
Taeniopteryx nebulosa, xnonsl Velia saulii v Gerris sphagnetorumg xyxu Deronectes latus,
Nebrioporus assimilis u Hydraena gracilis, Bucnoxpsiinka Sialiswmigripes, pyuaeitnuku Chaetopteryx
villosa w Odontocerum albicorne), AHIUKATOP HEHAPYLICHHBIX PEK, CTApHI], 03€p U OOJOT —
cTpeko3a Brachytron pratense, WHAMKATOp HEHAPYIICHHLIX AUCTPOQHBIX 03€p — pPYUYEHHUK
Agrypnia obsoleta, Tp UHIUKAaTOpa HEHAPYIICHHBIX BEPXOBBIX U MEPEXOIHBIX 0070T ()KyK Ilybius
wasastjernae, CTpeko3sl Aeshna subarctica v Somfatochlova arctica).

OCHOBHBIMU HaIPaBICHUAMHU TpaHCHOPMALMIL COOOIIECTB MOAEITBHBIX TPYII BOJHBIX
1 aMPUOUOTHYECKUX HACEKOMBIX B €CTECHBEHHBIX \BOJHBIX KOCHUCTEMAaX NpPHU AHTPOIOTCHHOM
BO3/ICUCTBUM SIBIISIOTCS: OOCTHEHHE TaKCOHEMHUHMECKOrO COCTaBa (COKpallleHHE YKcia TaKCOHOB
Pa3IMYHOTO paHra OT OTpsAa A0 BHUIAy yMEHBIIICHNE BUJOBOIO OOTaTCTBA COOOIIECTB HACEKOMBIX;
VIPOIIECHHE SKOJIIOTUIECKON CTPYKTYPhI SKOCHCTEM, B MEPBYIO OYEpEIh 3a CUYET MCUE3HOBEHUS
peoUIBHBIX U PEOOMOHTHHIX BHJIOB®BECHSHOK, TOJEHOK, PYUYEHHUKOB U KECTKOKPBUIBIX;
COKpAIIICHUE YUCIIa CTCHOOMQHTHBIX BHM/IOB, K KOTOPBIM OTHOCSITCS U BHJIBI — WHIUKATOPBI YACTO-
ThI BOJIbI, MTHAUKATOPHI HEHAPYIIIEHHOCTH €CTECTBEHHBIX IKOCHUCTEM.

ABTOp BBIp2KaeH, ONALGNAPHOCTD 32 ITOMOIIb B MPOBEICHUH MCCIEIOBAHUNA HAa TEPPUTOPHH
bepesunckoro 6uoedhepHEro 3amnoBeHUKA 3aMECTUTENIO TUPEKTOpa 3alOBEIHUKA M0 HAyYHO-UC-
CJIeZIOBATENIbCKOMPadoTe, KaHIUAATY CEIbCKOX03sicTBeHHBIX HayK B. C. VIBKoBUYY, HAaYaJ IbHUKY
oTnena MPUPOLHBIX KOMIUIEKCOB, JIECOMOIb30BaHUs U 0XOTX03skcTBa HanmoHnanbHOro mapka
«ITpmatsitckminy HPH. bamOu3ze 3a moMoIp B OpraHu3aluy UCCICAOBAaHUM Ha TEPPUTOPUH HaIllla-
pka. ABTOp OnarojapeH 3a MOMoOUIb B cOOpe IMOJIEBOrO MaTepuaia U WACHTH(PHUKAIUIO KIOMOB
u ctpeko3A. O. Jlykamyky (bepe3unckuit 6nochepHsrii 3anosenHuk, 1. Jlovkepuibl, Bureockas
obmacte), 3a TMOMOINb B WIACHTU(UKAIIMKA TIOJCHOK KaHIWUJATy OHOJIOTMYECKUX HayK
. C. JlynnpiueBy (bapanoBuuckuil rocy1apcTBEHHBIM yHUBEpCUTET, bapaHoBHumM), 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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The water and amphibiotic entomofauna (Ephemeroptera, Qdonata, Plecoptera, Hemiptera, Coleoptera,
Megaloptera, Trichoptera) of intact natural water ecosystems in the territorydef the Berezinsky biosphere reserve, the
Pripyatsky national park and the Republican landscape reserve “Stronga®is\discissed in the article.

In intact natural water bodies in the Berezinsky biosphere resetye 200 species of water and amphibiotic insects
have been recorded, in the landscape reserve “Stronga” —€hl3\ispe€eies, in the territory of the National park
“Pripyatsky” — 71 species. In the study of specially proteeted, natural arecas, 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€haetopteryx villosa (Fabricius, 1798) and Odontocerum albicorne
(Scopoli, 1763)), the indicator of intact riverS;yold river-beds, lakes and bogs — dragonfly Brachytron pretense
(Miiller, 1764) , the intact dystrophic lakesdndicaton— caddisfly Agrypnia obsolete Hagen, 1864, three indicators of
intact upland and transitional bogs (beetle) Hybius wasastjernae (Sahlberg, 1824), dragonflies Aeshna subarctica
Walker, 1908 and Somatochlora arctica (Zetterstedt, 1840)) are recorded.

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

Under the anthropogénic tmpacet the main directions of transformation of insect communities in water
ecosystems are depletionof taxongmic composition (reducing the number of taxa of various ranks from order to
species); reducing theSpeeies Wwealth of insect communities; simplifying the ecological structure of ecosystems,
primarily due to the disappearance of rheophilic and rhobiont species of stoneflies, mayflies, caddisflies and beetles;
reduction in numb@r 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 HIEHHOCTH 3EPHA TPUTHKAJIE B 3ABUCUMOCTH
OT COPTOBBIX PA3JINYUHI U YGIHAOBUM BBIPAIIIUBAHUA

[TpuBeneHbI pe3yabTaThl H3YUSHHUs BIMSHUS Pa3HBIX YPOBHCWMMHTCHCUBHOCTH BRIPAIMBAHNS 3€pHA TPUTHKAJIE
Ha ypOXKalHOCTb, COJlepkKaHHue U cOOp CHIPOro MPOTEHHA £ YHCTOM COPTOBBIX paznuuuil. Cpely M3yYeHHBIX HOBBIX
COPTOB 03MMOTO TPUTHKAJIC MAKCHMAILHYIO YPOXKAIHOCTh 1MOKa3ai copt 3apeune B 2017 roay Ha MHTEHCUBHOM (hoHE —
113,9 u/ra. Jlunepamu no c6opy ceiporo nporeuHd (B ¢peadeM 3a 2016—2018 rojpl) sSBISIIMCH COPTAa 03UMOTO
TpuTHKaie 3apeuse (6,21 11/ ra) — npu BeIpalIMBaHAK, 10 TPAAUIIMOHHON TexHoornu u bepesuno (8,11 1/ ra) — no
MHTEHCHBHOM TEXHOJIOTHH.

KitroueBble cjioBa: copTa 03MMOro TpUTHKase; TEXHOMOIMsI BO3ICIBIBAHUS; COCPIKAHIE U cOOP CBIPOTO MPOTEHHA.

Puc. 2. Tabn. 4. bubmmorp.: 9 Ha3B4

SV, Abraskoval, N. P. Shishlova’
! Education Institution #Batanovichi State University”, Ministry of Education of the Republic of Belarus,

21, Voykova str., 225404 Baranévichi, Brest obl., the Republic of Belarus, +375 (163) 48 74 01, svetab3101@mail.ru
*The Republi€aMnitasy Enterprise “Scientific-and-Practical Centre of the National Academy
of'Sciences of Belarusian agriculture”, 1, Timiryazeva str., 222160 Zhodino,
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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.

© Abpacxkosa C. B., [lMumosa H. I1., 2019
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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 YCIOBUAX
Bemapycu, He TpeOyeT Takoro 3aTpaTHOTO YPOBHSI arpOTEXHUKU M CPEJNICTB 3AIIUTHI, KaK MIICHUIIA,
YTO HEMAJOBAXXHO B MEPHOJ HAPYIIEHHOTO YKOJIOTUYECKOr0 paBHOBecHs B mpupoae. [lortdmy 3a-
KOHOMEPHO, YTO B TIOCJIEHUE TOJIBI TT0 TIOCEBHBIM ITUIOMIA/SIM B PECIyOJIMKE OHA 3aHMUMAeT 2=¢ Me-
cto B mupe (500 Tbic. ra) nocne [ompmmm (1,3 miH ra).

KyneTypa TpuTHKane HCIONB3yeTcs NMPEHMYINECTBEHHO Ha KOpM. Ilo BBIXOMYy KOPMOBBIX
€IVHUI] U MPOTEHHA ¢ | TeKTapa TpUTHKAE CYIIECTBEHHO MPEBOCXOAUT POXKb, SUMEHL U OBEC MPHU
Oonee HU3KOM cebecromMocTH [7]. OnpenensromuM B Ka4ecTBE KOPMOB SIBISICTCARAK COICpKAHNE
CBIPOTO TPOTEMHA B 1I€JOM, TaK W KOJMYECTBO HE3aMEHHMMBIX AaMHHOKHENOT, |a TakkKe HX
COOTHOUICHHE. TpUTHKalle WMEET TPEUMYIIECTBO B COJEPKAHWU HEKOTOPbIXE HEe3aMEHUMBIX
AMHHOKHCIIOT 110 CPaBHEHUIO C TMIICHUIICH U POXKbIO: METHOHUHA, KQTOPHIH yaCTBYCP B ITpoIeccax
obmeHa xupa, 66110 0,31 B 3epHE 03umoro Tputukaie, 0,27 — B miieHumey 0915 % — Bo pxku [2].
Takasi 3aKOHOMEPHOCTh OTMEYajach TaKXKe IO KOJWYECTBY JM3WHA, TpunTodaHa, METHOHHHA,
BallMHA, ()eHWIANaHWHA, TPEOHUHA, TMCTUAMHA U apruHuga [2—4 ]\ Pe3ynpTaTbl XMMHUYECKOTO
aHanmM3a TOKa3add, YTO 10 CyMME HE3aMEHHMMBIX aMIHOKMEIOT O3WMMBbIE 3E€pPHOBBIE MOXKHO
pamXHUpoOBaTh MO YyOBIBAHUIO B CIEAYIOIIEM IOpPSAKe; O8uMasy mimieHuna (28,72) > 03uMBIA
Tputukaie (26,92) > ozumas poxs (24,81 r/ kr) [6].

XUMHUECKUI COCTaB 3epHA MOJBEP)KEH 3HAYUTEIbHBIM H3MEHEHUSM B 3aBUCHMOCTH OT
TEeHETUYECKUX CBOICTB COpTa M YCIOBHM _(BHIPALIABAHUS — KIMMATHUYECKUX YCIOBUH
U arpoTeXHHUKHU Bo3nebiBaHus [9]. Tak, BHeceHU@MUHEepaIbHOTO a30Ta B 103ax 90—120 kr kak
OJIHOKPATHO, TaK W JPOOHO MPH BHIPANIMBAHUH SUMEHS B 3aBUCHUMOCTH OT COpTa 00ecreynBaio
npubaBky yposkaitHoctu 7,1—12,8 1/ 9re Ha 27,5—37,0 % BbIIIEe KOHTpOMNs [1]. MI3MeHeHne
XUMHUYECKOTO COCTaBa 3€pHA B 3HAUUTENBHON CTENICHH CBSI3aHO ¢ OMOJIOTMYECKOM MIACTUIHOCTHIO
copta. ONBITHI TOKa3aJid, YTO YeM MeHee MPUCTIOCOOJIEH COPT K yCIIOBHSM BBIPAIIUBAHHS, TEM
00JIbIIe TPOSBISETCS U3MEHYMBOCHEL OMOXMMHUECKUX TIOKa3aTeNlel 3epHa MpH 3acyxe.

Baxnyio poiap B mpofedHOBOM NHUTATEIBHOCTH 3E€pHA WIPAET YPOBEHb YPOXKAHHOCTH.
Mex 1y 3TUMH TTOKa3aTelsfiMid CYIIECTBYET KiIaccudyeckas oOpaTHasi KOppessuus, JOCTOBEPHOCTh
KOTOPOH B 3HAYUTEIHHOM CTEMEHH 3aBUCUT OT Ps1a TCHETHUECKUX U a0MOTHYECKUX (PAKTOPOB.

B HacTosee SpeMsiyEpUTHKANIE SBISIETCS OAHOM M3 OCHOBHBIX 3€pHOPYPAXKHBIX KYJIBTYP
Pecniybnuku benapyce, ‘Q0ecneunBaromieii exeronno okono 20 % BamoBoro cbopa 3epHa. s
YKperuieHus: KOPMoBOL Oa3bl M HapalMBaHHUs MPOAYKLUUU >KMBOTHOBOJCTBA B XO3sIMCTBax
benapycmeo6x011M ananu3 3¢ (HeKTUBHOCTH BBIPALIMBAHUS 3€pHA TPUTHKAJIE C YUETOM yCIOBUI
BO3IefbIBaHYS IT'COPTOBBIX PA3IMYUi, UTO U SBUJIOCH LIEIbIO JaHHOM pabOTHI.

MaTepuanbl U MeToabl ucciaeaoBanus. O0bekToM uccienoBaHuil ciayxuwiu 30 copTos
U COpPTOOOPA3LOB 03UMOr0 TrekcarionaHoro tputukane (X Triticosecale Wittmack & A. Camus,
2n =42) oTeueCTBEHHON M 3apyOEeKHOW CEJICKIIMU U3 MMUTOMHHUKA KOHKYPCHOTO COPTOUCIIBITAHUSA,
BBIPAIIICHHBIC HA OMBITHBIX MOJISIX HAYYHO-TIPAKTHYECKOro IieHTpa HanmoHabHON akaeMuu 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 yaoOpeHuii Nig B a3y Havana konomneHus (craguu 50, 51),
a taxke MukpodneMeHThl Cu 1 Mn (50 r/ra) — B BUJE HEKOPHEBBIX MOJKOPMOK B cTaauu 31,
perynsaTopsl pocta U pyHrunuasl — B ctagusax 31 u 37 no Llanokcy.

N3yunnu HOBBIE copTa o03uUMOro TpuTukaie 3apeube, Kouer, Ycrbe wufbepesuno,
BKJIIOUEHHBbIE B l'ocynapcTBeHHBI peectp coproB 2019 ronma (nmpunoskenue 1 k mpukasy oT
29.12.2018 Ne 106) ¢ Touku 3peHUsT XO3THCTBEHHON 1IEHHOCTH.

PesyabTaTsl ucciegoBanuii 1 UX o0cy:kaeHne. Pe3ynbTaTsl MHOTOJIETHUX HCCIIEIOBAaHUI
(2002—2018 rompl), MPOBOJUMBIX Ha CEJEKIIMOHHBIX 00pa3llax O3UMOL@mIPWEMKAJEC U3 pa3-
JUYHBIX TUTOMHUKOB, MOKa3aJH, YTO CPEIHUM YPOBEHBb COJCPKAHUS CHIPOTO MpOTEHHA B 3€pHE,
BBIPALIICHHOM B IIOYBEHHO-KIMMATUYECKUX YCIOBUSX IEHTPAIbHOFQ, PeEMOHA pecnyOsuKHy,
coctaBun 11,4 % B abcomoTHO cyxoM BemecTBe [8]. ['paHuIlbl MBMEHIUBOCEN CPEIHETO 3HAUCHUS
NpU3HaKa oXBaThIBaldK nuana3oH ot 9,1 (2017 ron) mo 15,0% (2006 k). CopToBble 3HAYCHUS
MoKa3aTesisi, OIpeIeTUBIINE TPAHULIBI H3MEHYMBOCTH, cocTaBmyit 6,7 u 18,4 % ceiporo nporernHa
B 3€pHE TPUTHKAJIE, YTO BBISIBUIO CYIIECTBEHHYIO pa3HMIly B 2,7paga. ['eHoTunuyeckas Bapuamus
npusHaka (V= 10,22 %) HemMHOrO0 ycTymnana ero MoaruKaunoHHON n3MeHunBocTy — 12,93 %.

[Tepuon wabmogenuit (2016—2018 roapl) xdpaktepuw3oBaJICS Pa3TUYHBIMH ITOTOJHBIMHU
YCJIOBUSIMHU, OKAa3aBIIMMHU 3HAYUTEIbHOE BIMSHUE|HA MPOIYKTUBHOCTb M XHMMHUYECKHI COCTaB
3epHa TpuTHKaie. Tak, 2016 u 2017 ronpl MOXKHQ, OXapakTepru30BaTh Kak Oosiee OIaronpusITHbIE
[0 TeMIlepaType Bo3ayxa 1o cpaBHeHUIo ¢f 2008 Tonom (pucyHok 1), B KOTOpOM OTMEYaJIOCh
NPEBBIIICHUE CPEIHECYTOYHON TeMmmepaTyphl BO3AyXa M CYIIECTBEHHBIM JedUIUT OCaaKOB
(pucynoxk 2). IToroansie ycnoBust 201 4ToI@MOKHO paccMaTpuBaTh Kak HauOojiee ONTUMAabHbIC
U3 Tpex JieT HaOIoIeHus: ypokaiiHOCTh3epHa B 5TOM roay coctasuia 93,9—108,8 B ornuune ot
3acynuBoro 2018 roga ¢ pesynsfatom 62,7—68,9 8 11/ ra.

T,°C 25,0 N\
20,0

15,0

10,0

5,0

050

Anpernb | Man ‘ NioHb ‘ Wionb

— cpeaHecyToyHasi TemnepaTypa Bosgyxa, °C, 2016 Mecsu
mmm — cpeqHecyTOYHas TemnepaTtypa Bo3ayxa, °C, 2017
mmm — cpegHecyTOYHas Temnepartypa Bo3ayxa, °C, 2018
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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 2016—2018rogax (MuHckas o6n., r. Bopucos)

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

Ha mpoxyKTHBHOCTh M Ka4eCTBO 3&PHA,03UMOT0 TPUTHKAJIC OKa3bIBAIHM BIUSHUEC HE TOJIHKO
KIIUMaTHYECKHE YCJIOBHUS, HO U BHEEEHWE JOIMOJHUTENbHBIX /03 a30THBIX YAOOpEHUH,
MHUKPO3JIEMEHTOB, (DYHTHIIMIOB W WPCTYBITOPOB POCTA, MPUMCHICMBIX TPH WHTCHCHBHON
TEXHOJIOTHH BO3/ICTbIBAHHUS.

Co6op ceiporo nporeund (CLL),ypoxaitHocTs 3epHa U coaepkanne CII B aOCOTIOTHO CyXOoM
BEIIECTBE B CpPEIHEM 3amIpu rofa Obun 7,68; 83,5 m/ra m 11,0% cooTBeTCTBEHHO mHpHU
WHTCHCHUBHOW TEXHOJOIMH BO3ACHbIBaHUS TpoTHB 6,27; 76,1 1/ta m 9,7% nupu 0oOBIYHON
TEXHOJIOTHH BO3/IeJbiBaH!s, (Fa0muia 1).

[Tpu m3ydeH#E HOBBIX COPTOB O3WMOTO TPUTHKAJIC IO TOKA3aTEeNISIM ypPOKaWHOCTH, cOOpy
U COACPKAHUIQFEBIPOTE MPOTEHHA B 3aBUCUMOCTH OT YCIIOBHM TOfla U TEXHOJOTHH BO3/CIBIBAHUS
BBISIBIJIHg@IC AYIOTIHE 3aKOHOMEPHOCTH.

ITo colep’kafiiiio ChHIPOro MPOTEHHA B 3€pPHE HOBBIE COPTa O3UMOTO TPUTHKAIIE XapaKTePH30-
BaJIMCH WPHMEPHO OJTMHAKOBEIM YPOBHEM, C HEOOJIBIIIMM MIPEHMYIIIECTBOM copToB KoBuer Ha 00bI4-
HOM (Tabila 2) u bepe3nHo — Ha MHTEHCUBHOM (DOHE BO3/ENbIBaHUs (Tabnuma 3).

[Toroansie ycnoBus nepuona Ha0moaeHuit (2016—2018 roxapr) oka3zaan 3aMETHOE BIUSHUE
Ha CoJiep>KaHue POTEHHA B 3€pHE, MUHUMAJIbHBIE 3HAYEHHsI KOTOPOTO MPUXOAUINCH Ha Hanbolee
ypoxaitabiii 2017 rox. Mckmouenus cocrtaBuiu copta Komuer (oOwbrunbli (poH) u BepesumHo
(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

TexHonorus Bo3aenbiBaHus

[NokasaTenn 0obblYyHas UHTEHCUBHa4A

2016 2017 2018 2016 201& 2018
YpoxaunHocTb, U / ra 71,6 93,9 62,7 72,8 108,8 68,9
Cblpoii npoTenH (B aBCONOTHO CyxOM
BewecTee), % 9,6 8,5 11,2 1202 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 T2 110 94
Hatypa 3epHa, r/ n 670 716 706 655 733 712
Macca 1 000 cemsiH, © 43,1 493 47,2 42,3 51,0 50,1
Cblpasi knenkoBuHa, % 18,2 6,2 1447 25,6 5,7 19,1
Chbipow kpaxman (B abCOMTHO CyXoMm
BellecTee), % 68,8 1™ 72,5 65,3 76,0 71,2

[TpuMeHeHHEe AONOIHUTENBHBIX arpoTeXHUMECKIK, IPUEMOB ITPU MHTEHCUBHON TEXHOJIOTHU
BO3/ICJIBIBAHUSl TPUBOJMIO K YBEIMUYCHUIQMEOIEPKAaHUS CHIPOrO IPOTEHHAa B 3E€pHE BCEX
U3YUYEHHBIX COPTOB 03UMOTr0 TpUTHKane. [1ofoxuTenbHbIN 3¢ dexT Obl1 MakcuMalibHBIM B 2016 ro-
Iy ¢ HanOOJIBIINM TIPHPOCTOM MOKa3aTSIFIRINeopTOB 3apeuse U bepesnHo. MeHee 3HaUnTENBEHOE
BIMsSHUE TexHojJoruu Habmopanock B 2018 rony. B menom 3a Tpu roma HaOmroneHus 3a
MOKA3aTeJIeM «COJIep’KaHue ChIpOfo. MPOTENHAa» MaKCHMalIbHOW OT3BIBUMBOCTHIO HA YCHJIEHHE
¢oHa BO3/AENBIBAHUS XapaKTepu3oBaMch copra JuHamo u bepe3nHo; HauMeHee BOCHpU-
MMYMBBIMHU OKa3aJanch copTag3apedbe u Kopuer.

Jlunepamu no cOopymebipero mpoterHa (B cpeaneM 3a 2016—2018 rozpl) sSBIsIMCH cOpTa
Junamo u 3apeube npu ‘BEIPAMIMBAHUYU 1O TPAJAULIMOHHON TexHonoruu, /lunamo u bepesnno —
[0 MHTEHCUBHON TEXHONOMMY. MakcumanbHoe 3HaueHue mokasarenss — 9,01 m/ra — ObUIO
nocturHyto B 201% rogy u mpuHagiexaio KOHTpoidpHOMY copty [lunamo. HeszaBucumo ot
COpPTOBOM COELMMUKN, MpPUMEHEHHE HWHTEHCUBHOM TEXHOJIOTUM BO3JIENBIBAHUSA 3a CYET
COBMECTHOLO. YBEIMYEHUS ypOKaMHOCTH M NPOTEMHA NPUBOAMIO K 3aMETHOMY pOCTy cOopa
CBIpOro IfpoF€nHa BO Bce roja HabmoaeHus. B cpenHem 3a Tpu roga y Bcex M3Y4YEHHBIX COPTOB
(38" nCwIIONEHMEM copTa 3apedbe) OTMEYalloCh YBEJIMUYEHHE ITOTO IOKasaTelnss Ooiiee 4yeM Ha
TpeThd MakcUMaabHOM OT3BIBUYMBOCTHIO Ha JONOJIHMUTENBHBIE arponpueMbl XapaKTepHU30BascCs
coptybepesuno (+37,2 %), rmaBHbIM oOpa3om 3a cueT 2018 roma, Korga MPUPOCT MOKA3aTels
cocTaBm 66,2 %. DTOT ke copT OTIAMYaNICS HauOoIbIIel HECTAOMIBHOCTBIO TIOKA3aTesl 10 rojlaM
IIpY BO3/IEIBIBAHUH Ha OOBIYHOM (DOHE.

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 cpeaHee | 2016 2017 2018 cpenHee
AvHamo (kOHTpOnb) 71,6 88,2 58,9 72,9 9,3 8,7 121 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 9,4 115¢ 10,1 5,36 6,26 5,78 5,80
YcTbe 74,5 93,5 53,9 74,0 9,1 8y2 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. — XapakrepucTvka HOBbIX COPTOB O3MMOro TPUTKKane B KOHKYPCHOMIEORTOUEHbITaHNN HA MHTEHCUBHOM POHE

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 ur0 85,1 11,0 9,6 12,2 10,9 7,34 8,82 7,45 7,87
YcTbe 80,4 109,0 74,4 86,9 10,9 9,2 11,8 10,6 7,54 8,62 7,23 7,80
BepesnHo 74,9 1098 w7 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 KoadhdpmumeHT koppensiumm (r) B 3aBUCUMOCTU OT TEXHOMOMMK BO3AENbIBAHUS
0bbl4Has WHTEeHCUBHast
2016 -0,124 -0,468**
2017 -0,324 —07531**
2018 -0,033 =0,348

lMpumeyarue: **pocToBepHO Npun Py ;.

3akiouenue. B pesynbrare MpoBEIEHHBIX HUCCIEIOBAaHMH BBISBIECHO, YTO HAa KOJUYECTBO
o0Opa3oBaBlIErocsi MPOTEMHAa B 3E€pHE O3UMOI0 TPUTHUKAJE 4OKA3hIBaeT BIMSIHHME COPTOBAs
cneurdurka Hapsay ¢ MOTrOJHBIM (PaKTOPOM — KOJIMYECTBOM O€A/IKOB U TeMIIepaTypoil Bo3ryxa
B IIEpPHUOJ HaJMBa U CO3pEBaHUs 3epHa. Tak, coaepikaHue ChIPOro MPOTEHMHA H3MEHSUIOCH OT
8,2 (copt Ycrbe, 2017 rox) no 12,1 % (copt Junamo, 20 18%ox).

CrnenyeTr OTMETUTD, YTO IPUMEHEHNE UHTEHCUBHOM TEXHOJIOTUHU BO3JIEIbIBAHUS PUBOAMIIO
K YMEHbIICHUI0 AuddepeHunanuu Mexay COpramMM, @, €. CriaKUBaHUIO COPTOBOM creuu(uky,
KaK TI0 COJICP)KaHUIO CHIPOTO TMPOTENHA, TaK Hsll0 €50 cOOpy. MakcHManbHON OT3BIBYMBOCTHIO HA
JIONIOJTHUTENbHBIE arpolpueMbl XapakTepuzeBaicscopT bepesuHo.

Jlunepamu no cOopy ceiporo npodemHd (B«CpeaneM 3a 2016—2018 roasl) sABIsUIUCH copTa
o3umoro tputukane Jlunamo u 3apeuse (6,15 196,21 11/ 12 COOTBETCTBEHHO) NMPH BHIPALIMBAHUU
10 TPAJAMIIMOHHONW TeXHoJoruu M. copras’/[unamo u bepesmno (8,06 m 8,11 m/ra) — mo
UHTEHCUBHON TEXHOJIOTHH.
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. 3. bByyenkos, U. B. Poimkenn
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AHAJIN3 ITPU3HAKOB CEJIEKIIMOHHOI'O MATEPHUAJIA
RIBES NIGRUM L., R. RUBRUM L., GROSSULARIA RECLINATA MILL.,,
CO3JAHHOI'O HA OCHOBE METOJA ABTOIIOJIAIIJIONWANTA

N3zyyen ¢oHI aBTOTETPAIIONI0B CMOPOJMHBI YEPHOH, CMOPOAMHBI KPaCHOM M KPBDKOBHHKA. YCTAHOBJICHO,
YTO aBTOTETPAIUIONIBI XapaKTEPHU3YIOTCsI HOBOM COBOKYITHOCTBIO MOP(OJIOTMYECKUX, aHABOMUYECKUX 1 OHOJIornye-
CKHMX IPH3HAKOB, MPHCYIIUX IaHHOMY YPOBHIO IUIOMIHOCTH, HAOJIIOAeTCS YSTKUH MapaJuiei|3M B U3MEHYHBOCTH
OJJHUX W TeX K& NMPU3HAKOB y Pa3HbIX BUIOB ceMeiictBa Grossulariaceae Dumort. Y aBocHHE YHClia XpOMOCOM Yy JIU-
IUIOUTHBIX COpTOB Ribes nigrum L., R. rubrum L., Grossularia reclinata Mill. OTRPBHIBAGT BO3MOKHOCTb TOBBIIICHUS
UX YCTOIYMBOCTH K BO3OYIHUTEISIM 3a00JI€BaHUH, YCHICHNS MOPO30CTONKOCEH 1 TOBLUIICHUS COAeprKaHus BUTamMuHa C
B IUIOJIAX.

KoaioueBble ci10Ba: KpDKOBHUK; CMOPOJIMHA YepHast; CMOPOJHHA KPacHast; CeNSKIIHSI; TIOJIUTLIONINSI.

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

I. E. Butschenkov, §3)V. Ryshkel
International State Ecological Institute named after A."D. Sakharov, Belarusian State University,
23/1 Dolgobrodskaya str., 220070 Minsk, the'Republic of Belarus, butchenkow(@mail.ru

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

The fund of autotetraploids‘ef blackbcurrant, red currant and gooseberry was studied. It is determined that au-
totetraploids are characterizedfbyja new set of morphological, anatomical and biological features, which are typical to
this level of ploidy; there is a"cléar parallelism in the variability of the same features in different species of the Gros-
sulariaceae Dumort family. Deublifig the number of chromosomes in diploid varieties of Ribes nigrum L., R. rubrum
L., Grossularia reclinata Mill.Jopens up the possibility of increasing their resistance to pathogens, frost and raising the
content of vitaminC 1h,bernies.

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

Fig. l¢Table3. Ref.: 8 titles.

Beenenne. C cepenyHbl NpoLUIOro BeKa MHAYLMPOBAHHAS aBTONOJIMILIONIUS BCE MHTEH-
CUBH@E BHEAPSETCS B NPAKTHKY M SBISETCS PE3yJbTATHBHOM Yy Psia CENbCKOXO3AMCTBEHHBIX
KyJbpTyp. B mocieqnee BpeMs OTYETIIMBO OCO3HAETCS, UTO CEIEKLHs Ha YPOBHE JUIIJIOUIOB B IIpe-
Jief1ax OAHOTO BU/A 3aXOIUT B TYNHUK. TPYAHO CO3/aTh 4TO-TM00 HOBOE, PE3KO OTIMYAIOILEECs OT
poautensckux Gopm. IlepeBoa ceaeKIMOHHOTO Mpolecca Ha MOTUIIOUTHBINA 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 U (PU3UOTOTUYECKOTO MPOSIBICHUS SIEp-
HBIX M3BSHOB, YTO IMO3BOJISET MOJyYaTh BRICOKONPOAYKTHBHBIE (GOpMBI [5]. B cBsi3u ¢ 3THIM TIpO-
BOJAWIU aHaNu3 MOpP(}O-aHATOMUYECKMX U OUOIIOTMYECKUX OCOOEHHOCTEH aBTOTETPAILTIOMIHBIX
¢dbopMm, MOTYyUYEHHBIX U OTOOPAaHHBIX HAMU paHee [3] Ha OCHOBE IIUTOJIOTUYECKOTO aHanu3a [6317].

Marepunanbl 1 MeToAbl HccaegoBanmnil. VccienoBanus nposoaunu ¢ 1998410 2009 roa Ha
arpobuonornyeckoit ctanuuu bI'TIY umenn Makcuma Tanka, a ¢ 2009 no 2016 rofj— Ha OMBIT-
HoM mosie [TonecI'Y. OOBeKTHl HccienoBanus: copTa cMopoaunbl yepHoit [laywifika, Cesuer [ o-
ay6ku, [Tunor A. Mamkun, Hacneanuna, benopycckas cnankas, KynanunkaiieopTa cMOpoIuHBI
kpacHoit Kpacnas Aunpeiiuenxo, Henarnsaunas, [onnanyckas kpacHas; WOHKep'8aH Terc, IIpeI-
raxyHs, Haranu; copra kpepkoBHMKa Pycckuii, CnuBoBbiii, Kono@ok; Befopyecknii caxapHsbli,
Yepuomop, KOOuneitnslii.

O1eHKy yCTOMYMBOCTH AMIJIOWAHBIX COPTOB M aBTOTETPAIIOMAHBIX (opM K My4dHHCTOH
poce, CENTOPHO3y U aHTPAKHO3y MPOBOJMIM B YCJIOBHAX f€CTECTBEHHOTO 3apakeHus. Paszpurtue
0o01e3Hu orpenessum mo Gopmyne

r - (ab)100
~ NK ¥

riae R — pasBurtue 0one3nu, B %;
ab — cymma npousBeieHusl Ynciia pacTefuil (4) HACOOTBETCTBYIOLMI UM Oasut nopaxkeHus (b);
N — o01mee yuCI0 YYTEHHBIX pacTeHmIy
K — Bpicmii 6an mKansl y4erd.

[Tpu ompeneneHnr MOPO30CTOMKQCTH OLIEHUBAIN OOMIYIO CTETIEHb MOIMEpP3aHUsI PACTCHUN
[0 IPOTrpaMMe U METOJIUKE COPTOM3YHEHMS TUIOI0BBIX, ATOAHBIX U OPEXOIUIOAHBIX KYIbTYp [8].

C uenbro BBISICHEHHST XAMUMECKOTO COCTaBa SITO/ Pa3IMYHBIX T€HOTHUIIOB, IPOBEICHO H3yYe-
HHUE COJepXkKaHUs OOIICieYMMBL caxapoB, TUTPYEMOM KUCIOTHOCTH, BUTamMuHa C B srojax au-
TUTOMTHBIX COPTOB U TETPAILIOUIHBIX (hOPM.

OOuryro cymmy\caxapOB onpenensinu no merony beprpana. Tutpyemyio KHCIOTHOCTb
oTpenessuTi TUTpOBaHUEW BeITsDKEK 0,1 H. pacTBopoM runpookucu Hatpus. ComepikaHue ackop-
OWHOBOI KUCIOTEB Aposax B (aze MOTHON CHENOCTH ONMpPEACISUTH M0 HHAO(PEHOIEHOMY METOIY
B Monu@#kanu H. /A. bproxaHoBO¥.

PegyabTaTsl ucciegoBannii M ux odcyxaenue. M3 coznanHoro HaMmu (oHa MOJIUILIIONUIOB
Ha OCHOBEWIIMTOJIOTHYECKOTr0 aHaju3a OblI0 0TOOpaHO 73 aBTOTETPAIUIOMAHBIE (HOPMBI CMOpPO-
JUHBI YEPHOU, 54 — CMOpOINHBI KpacHO, 44 — KpBIKOBHUKA.

Mopdo-aHaToMHUeCKHI 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 — PACTEHUS C KOMIAKTHBIMH KyCTaMU FeTepO3HCHOTO
tuna. [loGern mmoxo BETBSATCS, HANPABICHBI KOCO BBEPX. XapaKTepHBI KPYIHBIC, CONMKCHHBIC
nasyuHble Moykd. JIMCThs TeMHO-3€leHble, TOUYTH BJBOE KpyIHee, yeM y aAumftonfios. \[loBepx-
HOCTh JINCTOBOM IJIACTUHKHU My3bIpyaras. LIBeTku kpymnHee, 4eM y TUIUIOnJOB, ¢ KPYIHOH 3aBs-
3p10. [1mosBI OKpyTIIBIE, IO pa3MepaM M Macce HECKOJIBKO MPEBBIMLAIOT JTUILIOMIHBIC, COAEpKaT
MaJio CeMsH.

W3ydeHnne aHAaTOMHUYECKOTO CTPOEHUS JUCTheB Ribes nigrum, R. ribkum, Grossularia recli-
nata ToKas3alio, 4TO KIETKH BEPXHETro M HIDKHETO SIMUACPMECA TETPATHIOUAHBIX (opM OoJbIle,
YeM KJIETKU AMIIIOUAOB. [ aBTOTETPAIUIONIOB XapaKTEPHOLYBETMUEHUE IITHHbBI 3aMbIKAIOLINX
KJIETOK yCTBUII, KOJMYECTBA M pa3MEPOB XJIOPOILIACTOB B HUX, YMEHBITICHE YHCIIa YCTHHII U apo-
MaTHYECKUX JKEJIC30K Ha EAWHMILy IUIOLIaTy SIHACPMHCA, YMEHBIICHUE CIIOEB CTOI0YaTOro
Me30(HIuIa B CpaBHEHHUH C TUIUTONIaMu (Tabmwma 1).

Tabnwuuya 1. — CpaBHuTenbHasi XxapakTepucTnka aNUAePManBHbLIX CTPYKTYP NMCcTa QUNIOonaHbIX COPTOB
1 TeTpannougHeix popm (0606LEeHHbIE AaHHbIE 3a roAbl UCCREeA0BaAKNIA MO BCEM copTaM 1 hopmam)

T able 1.— Comparative characteristics of epiderfnal structures of a leaf of diploid varieties and tetraploid forms
(summarized data for the years of research for allvarieties 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 HMKHero

anvagepmuca (7 x420)* 46+06 | 52+£0,7 | 3,9+0,7 | 6,5+£0,9 | 13,8%1,1 8,1£1,2

Pasmepsbl 3améikatotux

kneTok yctbuL (10 x 20)** 3805 | 41+0,7 | 3606 | 59+0,7 | 6,9+£0,7 | 7,5£0,9

Pazmepsl xgopgnnactos
Bf3aMbIKaMOLLUX KNeTKax
yctbull (15 x 90)** 256+13 27,7+ 1,4|238+13(276+1,4|292+14|31,2+1,5

KonmuyecTtBo yCcTbuLy
B MOJ1€ 3pEHUs MUKpOCKona
(10 x 20), wr. 58,1+23[46,2+1,7(61,3+£25|256+1,3(284+1,5|19,6+1,1

Yucno xnoponnacros
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 (EPTUIILHOCTh CHUXKAETCS B CPEJHEM Y CMOPOAMHBI YepHOH B 2,3 pa3za. Y AMIIOUAHBIX
COpTOB (epTUIBHOCTh MbUIbLEI cocTaBisuia 78—79 %. IlpoueHTHOE coaepkaHUE KPYIHBIX,
HOpMaJIbHO ¢()OPMHUPOBAHHBIX U MPOPOCIINX MbLIBIEBBIX 3€PEH Y aBTOTETPAIIONI0B U3MEHSAIIOCH
B nipenenax 32—37 % B 3aBUCUMOCTH OT COpTa.

VY cMOpoIuHBI KpacHOW MpH MEpeBOje AMIIOUAHBIX COPTOB HA TETPAIIOMAHBIH YpOBEHB
(epTHIIBHOCTD TBUIBIBI CHIXKAETCSI B CPEJHEM B 2 pa3a. Y JUIUIOUIHBIX COPTOB (pepTHIHLHOCTD
nbUIbLBI cocTaBisna 75—85 %. IlpoueHTHOe copep)kaHue KpYIHBIX, HOPMalbHO CQHOPMHPO-
BaHHBIX U IPOPOCHIMX MBUIBLEBBIX 3€PEH Y aBTOTETPAIUIONI0B U3MEHIIOCH B npezenax 40—=48 %
B 3aBUCUMOCTH OT COpTa.

[Ipu mepeBosie MUILUIOMIHBIX COPTOB KPBDKOBHUKA HA TETPAIUIOMIHBINA Yp@BEHb (pepTHIIb-
HOCTb IBUIBIIBI CHIDKAETCS B cpeliHeM B 1,4 pa3a. Y AUIUIOUAHBIX COPTOB (PePTHIIBHOCTH MbUIBIbI
coctanisiia 38—42 %. IIpouieHTHOE coepKaHue KPYITHBIX, HOPMAJIBHO C(HOPMUPOBAHELIX U TIPO-
POCIIMX MBUIBLEBBIX 36PEH Yy aBTOTETPAITIONA0B ObU10 0K0JI0 30 % B 3aBUCUMOCTH OT COpTA.

JIns conocTaBlIeHUsT XapakTepa U3MEHEHUN y aBTOTETPAIIONA0B padHblx BHAOB cemelcTBa
Grossulariaceae Dumort. B CpaBHEHUM C IUIIOWJAMU TPOBEIM OLECHKY MPU3HAKOB, Xapak-
TEPU3YIOIINX JIUHEHHBIC pa3Mephl OPTaHOB, a TAK)KE OTHOIICHUE JTUX HPUSHAKOB 47 : 2n.

[To nuHelHBIM MapaMeTpaM JIUCTbEB, MOYEK, I[BETKOB, NBUWIBHUKOB, MbIIBLEBBIX 3€PEH
aBTOTETPAIUIONIBI TPEBOCXOIAT AUIUIONABL. B cpenHem jMHEHHBIE ‘PA3MEPHl OPTaHOB Yy aBTO-
TETPAIUIONJIHBIX (OPM IPEBOCXOAAT IUILUIOMJHBIE cOopTa Y @€MOopoAauHbl 4yepHOW B 1,4 pa3sa,
y CMOpOJUHBI KpacHOW — B 1,2 pa3a, y kpbbkOBHUKA — B 178, pasa’(Tabiuna 2).

B pesynbraTe TOro, 4to y aBTOTETPAIUIONAOB IJOKA3ATENM JJIMHBI JIMCTHEB, NOYEK, LBETKOB
YBEIIMYUBAIOTCS B MEHBIIICH CTENECHHU, YeM TOKA3aTeIMEIMPIHBI, 3aMETHO BO3pPACTaET MOKA3aTelNb
MHJIEKCa OpraHoB. Tak, MHAEKC JMCTa Y JUIUIONHbIX CEPTOB CMOPOAMHBI YepHOU cocTtasisiet 0,93,
y aBToTeTpamonoB — 1,46; y cMoponuHelkpagHod — 0,95 u 1,48; y xpsixoBHuka — 0,87
n 1,33 cOOTBETCTBEHHO.

Tab6nwuya 2. — OTHOCUTENBHOE U3MEHEHIE NPU3HAKOB Y aBTOTETPANIONAOB MO CPAaBHEHMIO C AUMIIOUAHBIMM
coptamu (4n : 2n) (0606LLeHHbIE AaHHBIEN8a FoabMCCrie0BaHUI 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 forall varieties and forms)

Mpun3Hak Ribes nigrum R. rubrum Grossularia reclinata

Jlner

— OnNuHa 0,92 1,09 0,93

— LIMpUHa 1,68 1,33 1,18
MNouka

— OhHa 1,18 1,01 1,15

— LWMpKUHa 1,72 1,18 1,52
YepeLuok

— ANYHa 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 BO30YIUTEISIMHU 3a00JI€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 aBTOpaM, fIOBBIIICHHE
MOJICBOM yCTOHYHMBOCTH K BO30YIUTENSIM 3a00JIeBaHUN MOXKET OBITh JOCTUTHYTO HEPEBOJIOM
JUIUIOU]IOB HA TETPAILUIOUAHYIO OCHOBY [6; §].

N3ydyeHue nopaxaeMocTH 73 aBTOTETPAIIOWJOB CMOPOJMHBI YEpHOU; 54 aBTOTETpaIuio-
UJ0B CMOPOAMHBI KpacHOH, 44 aBTOTETPAIJIOUIOB KPBIKOBHMKA, MMO3BOJIHIIO BBIICIUTE (HOPMBI
C BBICOKOM MOJIEBON YCTOMYMBOCTHIO K MYYHHUCTOU POCE, CENTOPUO3Y U aHTPARHO3Y:

Y aBTOTETpAIUIONZOB CMOPOJIUHBI YEPHOU MPHU OICHKE W aHaJIN3€ MWOpaKEHUS MYYHHUCTOM
pocoii epByto rpymmy (22,33 %) cocraBuiu (GOPMBI, TOPAKAIOIIHCES SHIC BLOOIBIICH CTEIICHH,
4yeM JUIUIouJHbIe copTa (5-4 Oamna), Bropyro rpynmy (66,82 %)"# ¢opmsl, mopaxaeMocTb
KOTOPBIX MYYHHUCTOM POCOW, CENTOPHO30M U AHTPAKHO30M. HAXOMUTCH HA YPOBHE IUIIJIOUIOB
(2-3 6anna), Tpetsto rpynmy (10,85 %) — ¢opmsbl, 6onee ycTOMuuBBle, YeM TUILUIOUIHBIE COPTA,
Y TIOYTH He nopaxkaroruecs (1 6amwn).

[TpuOAM3UTENbHO CXOAHBIE PE3yNbTaThl OBUTH MOMYUYEHBI MPU aHAIH3E MOPAKAEMOCTH
JTUTUTOUTHBIX M aBTOTETPAIIOUTHBIX ()OPM CMOPOAWMHBI \HEPHOW CENTOPUO30M U aHTPAKHO30M:
nepBas rpynna — 23,77 u 32,75 %, Bropas — 6R98m 58,00 %, tpetbs — 6,55 u 9,25 %
COOTBETCTBEHHO.

W3 Bcex M3y4YEHHBIX aBTOTETPAILTIONZHBIX OPM CMOPOIMHBI YEPHOHM BbIAETICHA TPYIIa U3
8 pacrennii (10,96 %), obnamaromMX KOMIUIGKCHONW YCTONYMBOCTBIO K TPEM H3YYEHHBIM BO30Y-
JTUTENsIM 3a00JIeBaHUH.

YV aBTOTETPaAIUION0B CMOPOJMHBI KPACGHOI TI0 MOPAKEHUIO0 MYYHHCTOM pOCOi IepBas rpyria
cocraBuna 13,75 %, Bropas — 75,63%, tpetbs — 10,62 %; anTpakHozom: nepsas — 34,88 %,
BTOpas — 57,56 %, tpetbs — 7,56 %; cenropuo3om: nepeasi — 24,33 %, Bropas — 67,12 %, TpeTbst —
8,55 %. W3 54 aBTOTETpaIIONHOB CMOPOAUHBI KpacHOi Bbienensl 6 pactenuii (11,11 %), obnana-
IOLUX KOMILJIEKCHON YCTOUUMBOCTHIO K MyUYHUCTOM pOCE, AaHTPAKHO3Y U CENTOPHO3Y.

VY aBTOTETpanAemI0B_KPHDKOBHUKA [0 MOPAXKEHUI0 MYYHHUCTOW POCOH, CENTOPHO30M
U aHTPAKHO30M KOJUYECEBEHHOE COOTHOIICHHE TPYII PACHPEISITHIOCHh CICAYIOMUM 00pazoM:
nepBas — 14,807%40,25:#9,33 %, Bropas — 74,54; 81,30; 84,42 %, tpethst — 10,66; 8,45; 6,25 %
COOTBETCTBEHHO. 3344 M3ydeHHBIX aBTOTETPAIUIOUIHBIX (DOPM KPBDKOBHHKA BBIACIICHA TpyIa
u3 5 pacteghuip (136 %), o6nanaronmx KOMIJIEKCHOM YCTOWYMBOCTBIO K TPEM H3YUYEHHBIM BO30Y-
U BETISIM 3a60IIEBaHUIA.

QnHUM 13 BaXXHBIX MPHU3HAKOB INPH OLEHKE CEJEKIMOHHOIO MaTepualia SBISIETCS MOpPO30-
CTOMKOCTb. B 3TO0i1 CBsI3M MpoBeeHAa OlleHKA KOJXUILTIOUIOB Ribes nigrum, R. rubrum, Grossularia
reclin@ta Ha yCTOMYMBOCTh K HU3KHM TeMIiepaTypam. Pe3ynbTaThl aHain3a, MOJYYEHHBIX JaHHBIX
CBUJICTENHCTBYIOT O OOJBIION BapraOEThbHOCTH TETPAIUIONAOB MO JAHHOMY NPHU3HAKY, TaK Kak
Hapsly ¢ MOPO30CTOMKHUMU, HAONIOAAIOTCS U CUIBHO MOBpPEXIAaeMble (JOPMBI, YETrO HE yCTaHO-
BJICHO Y JUIUIOUIOB (PUCYHOK 1).

Tak, y DUTUIOMIHBIX COPTOB, PACTEHHS C OayuioM MopakeHus 4-5 BOoOIE OTCYTCTBYIOT,
y aBTOTETPAIUIOUIOB JaHHAasl TPYIIa COCTaBIseT OT 3 A0 6 %. Y TUIITOUIHBIX COPTOB TAKKE BBIIIIC
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 W TeTpamsiongHbix dopm
R. Nigrum, R. Rubrum v Gr. Reclinata (cpeaHue aaHHbIe io BcemM coptam u copmam 3a rogbl
nccneaoBaHUM)

Figure 1. — Frost resistance of diploid yarieties \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 K€ YPOBHC. AHanornyHeie PE3SYIBTATHI MOJYYCHBI W IO KHCJIIOTHOCTH. I/ICCJ'IGILOBaHI/IH
TAKXKC IIOKa3ajii, 4YTO KOJXHUIUIOMABI XapaKTCPpU3YIOTCA 0oJiee BBICOKMMH IIOKa3aTelIIMU

B CPaBHEHMH C AUIUIOUIHBIMU COPEaMU 10 coaepkanuio Butamuna C (tabnuna 3).

Tab6nuua 3. — XumnyeckuitgecTas Aro AMNNOUAHBLIX COPTOB U TeTpannonaHbix hopM (cpeaHue AaHHble 3a

rogbl UccregoBaHuin)

T able 3.— The chemicalicomposition 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
CesiHen Nony©Oku 11,2 10,8 2,5 2,6 142,4 170,3
Munot 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 40,1
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 24 344 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 24 21 28,0 29,7

3akiaouenue. B pesyibpTare CpaBHHUTEIHHOENO aHAIM3a MPHU3HAKOB aBTOTETPATUIOMIHBIX
dbopm Ribes nigrum, R. rubrum, Grossularia feclinat@ ¢ TuTIIOUIHBIMU COPTAMH YCTAHOBJICHO:

1) aBTOTETpaIIONABI  XapaKTEPU3YIOTEsS JHOBOH  COBOKYMHOCTBIO — MOP(HOIOTHUECKUX
U aHaTOMHUYECKHX MPU3HAKOB, MPUCYLUNX FAHHOMY YPOBHIO IUIOMAHOCTUH. HecMoTps Ha TO, 4TO
peaKIysi KaxJoro NpU3HAKa Ha YABOGHUE 4YHCIA XPOMOCOM JETEPMHHUPYETCS CcHemu(ukon
TEHOTHUIIA KaXJIOTO COpTa, HAOMIMAICS YCTKUI Mapaien3M B U3MEHYMBOCTH OJHUX M TEX JKE
MPU3HAKOB Y Pa3HBIX BUAOB ceMeiicTBaGrossulariaceae Dumort;

2) yIBOCHHE YHMCIIa XPOMOCOMPY IHMILUIOUIHBIX COPTOB OTKPHIBACT BO3MOKHOCTH TTOBBIIIICHHUS
YCTOMYMBOCTH MOTYYEHHBIX ABTOTETPAILIONIHBIX (DOPM K BO30YIUTEISM 3a00ICBaHUIA;

3) y aBTOTETPaAOUIOB JI0 CPABHEHUIO C TUTUIOUIHBIMU COPTAaMHU XapaKTEPHO IMOBHIIICHHOES
conepkanue Butamiina CB Moax.
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The selection process at the polyploid leveliepens up the possibility of obtaining new and enhancing desired
characters; despite the reduced fertility the received autotetraploids 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, f(wWhich, 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 bagis of eytological analysis.

Over the years of research, 73 autotetraploid forms of black currant, 54 — red currant, and 44 — gooseberry
were selected from thegercated find of polyploids, and they were analyzed from morpho-anatomical point of view.
The parts of them have'gconomically 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 I0’KHOH 30HE IJTOJOBO/JCTBA PECIIYBJIUKH BEJAPYCh

B crarthbe mpHBOJATCS peE3yNbTaThl M3YYEHHUS MHTPOIYIHMPOBAHHBIX KJIOHOBBIX MOABOEE sOJOHM\ OJIHCKON
cenekiuu P 14, P22, P 60 u apmsHckoit cenexkuun ApMm-18 B marounuke otaena miuonoBofictBa PYII «bpecrckas
obJlacTHas CeJIbCKOXO3IHWCTBEHHAsl OnbITHAs craHuus HanmonanbHO# akanemun Hayk benapyew». ITo pesynbraram
W3YYCHUS B YCIOBHSAX FOT0-3alaJIHOW 30HBI IUIOJOBOJACTBA PecmyOnuku bemapych cpeid HM3y4YaeMbIX ITOJBOCB
B MaTOYHUKE OBUT BBIJCIICH KJIOHOBBIN MOJBOW siOnoHM P 60 i manpHEHIIero n3ydeHus B HUTOMHUKE U B Cafy.
BriBenen B 1969 rony B MHcTuTyTe cagoBoacTBa U nBeToBojcTBa I. CkepHeBuua Pecy@uuky [lonbima. OTHOCHTCS
K Tpymnme KapaukoBbix. Ciabo mopakaercs: 0ose3Hs M. XapakTepu3yercsi no0erd00pasoBaTeIbHON CIIOCOOHOCTHIO
9,3 mT. / KycT, BRIXOJOM CTaHAAPTHBIX OTBOJKOB — 06,3 mT./KycT. B mepeécuére Ha reKTap ‘BBIXOJ YKOPCHEHHBIX
OTBOAKOB cocTaBisieT 112,5 Teic. mT. / Ta. YKOpeHeHne oTBOAKOB — 4,2 @aria,

KroueBble ciioBa: sS0JI0HS; KIIOHOBBIE ITI0/IBOM; MAaTOYHHK; TOOET000pa30BaTeNIbHASI CIOCOOHOCTD; YKOPEHEHHE;
BBICOTA; TOJIIIMHA OTBOJKOB; bemapycs.

Ta6m. 3. bubmumorp.: 9 Ha3B.

A. V. Poukh
Brest regional agricultural experimental stationgf the National Academy of Science of Belarus,
5, Urbanovich str., 225133 Pruzani, the Republic of Belatus, +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 resultshofthejstudy of introduced clonal polish apple rootstocks P 14, P 22, P 60, and
armenian selection rootstock Asm-18\\in mother planting of fruit growing department in RUP “Brest regional
agricultural experimental station/ofythe”National Academy of Sciences of Belarus”. According to the results of the
study under conditions ofgsouth-west'zone of fruit growing of the Republic of Belarus among the studied rootstocks in
the mother planting clonal rootstock P 60 was selected for further study in the nursery and in the orchard. It was bred
at the Horticulture and“Eloriculture Institute Skerniewice Republic of Poland in 1969. This rootstock belongs to
a dwarf group. Itfis poorly affected by diseases. It is characterized by shoots developing ability about 9.3 shoots per
bush, among them'standard 6,3 shots per bush. In terms of hectare the yield of rooted cuttings is 112.5 thousand shoots
per hectare£The shoots rooting grade is 4.2 points.

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

Table 3. Ref.: 9 titles.

BBeneHne. COBpCMeHHafl TCXHOJIOTHUA BbIpalllMBAHUSA MHTCHCHUBHBIX Haca)KI[CHI/Iﬁ SI0JIOHU
pelycCMaTPUBAET HCIONIb30BaHUE CIA00POCIBIX THUIIOB MOJABOEB, KOTOPhIE 001aqatoT OONBIIUMU
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

© INoyx E. B., 2019
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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, 3aKJII0YAETCS B UX CIIOCOOHOCTH (JOPMHUPOBATH KyCTOBUIHYIO KPOHY U J1aBaTh
XOpOILO YKOPEHSIOIHUECS OTBOJIKH.

TpaauumonHo coprta s0JI0Hb NPUBUBAIM Ha cesHIbl. OHAKO CESHIbl Pa3HOKAYECTBEHHHBI,
KKl 00J1aJaeT TOJBKO €My MPHUCYIIEH HACIEICTBEHHOCThIO, OKAa3bIBAa€T CBOE 0CO00E BIIMSHUE
Ha NpUBUTHIA cOpT. KIIOHOBBIE MOABOM XapaKTEPU3YIOTCS F'€HETUYECKONW OJHOPOAHOCTBII\U TIO-
ATOMY OJJMHAKOBO BIIUSIOT HA MPUBUTHIN COPT.

HauOonbiiee pacnpocTpaHeHue B MUpPE NOIYYHIN Becero okoino 30 BHUIOB NOABOCE™IONOHU
u ux kJIoHsl. [Ipexnae Bcero, 3to noasou cepun M u MM. B Poccuu pacnpocTpad€Hbl OJIBOU Ce-
puu B (cenexiuu B. U. Bynarosckoro). B Iomnbie mupoko UCIoab3yoTcs Mo1BOU ¢epuu P.

[Ipu BbIOOpE MOABOEB B MEPBYIO OYEPEIb YUHUTBHIBAETCS UX CHJIA POCTE, “WKOPEHIEMOCTh
¥ BO3MOXXHOCTh Pa3MHOKEHHUSI B OTBOJAKOBBIX MaTOYHHUKAX, HO JUIsI KJIOHOBBIX\IIOJIBOEB S0JIOHHU,
ucnoaszyemsix B crpaHax CHI' u, B wactHocTH, benapycu, numMuTHpyomufiMidakfopom octaércs
UX MOPO30YCTOHYMBOCTb. YUUTBIBAIOTCS TAKXKE YCTOHUMBOCTD K OQMC3HAM £3aCyXO0YCTONUNBOCTD,
JIOMKOCTh JAPEBECUHBI U KOPHEH, COBMECTUMOCTH C TIPUBOEM, SKOPHOCTHY2].

B TI'ocynapcTBeHHBIN peecTp COPTOB sl MPOU3BOJCTBA, peaifli3alld M UCIOJIb30BAaHUS HA
tepputopun PecryOnuku benapychk BHECEHBI KIIOHOBBIE MOABOW s07MQHN A-2, M7, M-9, M-26,
MM-106, I1b-4, 1-48-2, 5-25-3, 54-118, 57-545, 62-396, 67-5182), 71-3-195, 106-13 paznuuHoi
CHUJIBI POCTA.

B pecny6nmke Tpu III0JJ0BBIX 30HBI: CEBEpHAsl, IICHTPAILHAS U I0’KHAsA. B mpenenax neHTpalib-
HOM ¥ FO’KHOM BBIJIEJISIETCS TIO JIBE MO/I30HBI — 3amajiHasi \BocTouHas [3]. UHTpoayKImst v u3ydeHue
KJIOHOBBIX TOJIBOEB SIOJIOHHM TO3BOJIUT PACIIMPHUTh,AX aCCOPTHUMEHT HE TOJBKO B FOXKHOW 30HE IUIOZO0-
BOJICTBA, HO U I10 BCEll peciyOIuKe rmocie nepeiaunieroMa rocy 1apCTBEHHOE COPTOUCTIBITaHUE.

[TonBoii, LIeHHBIH A7 TH000H MOPOIBE AEPCBLEBYB OMPEIEICHHBIX MOUYBEHHO-KIMMATHYECKUX
YCIIOBUSIX, MOKET ObITh COBCEM HENPUFOIHBIM JUIS BbIpAIlMBAaHUs NpU Jpyrux yciaosusx. [lpu
BBIPAILMBAaHNH B OJTHUX paiioHaX omnpeAeseIinM (pakTopoM BBICTYIAET 3UMOCTOMKOCTD, B APYTHX —
MEXaHHUYECKHI COCTAaB MOYBHI C YPOBHEM TI'PYHTOBBIX BOJI, B TPETHUX — YCTOHYMBOCTH K OOJIE3HSIM.
He meHee BaxHBIM TpeOoBaHHEM K HOABOSIM SIBJISIETCS CIIOCOOHOCTH 00ECTIeUnBATh BHICOKYIO CTEIIEHb
(HU3HOIIOTHUECKON COBMECTUMOCTHyl HPOYHOE CpacTaHUE MPUBOSI U TTOABOSI APYT ¢ Apyrom. [loasou
OKa3bIBalOT BO3/ICIICTBUE WsHa IPOUBBOJICTBEHHO-OMOJIOINYECKUE KAYECTBA KyJIBTYPHBIX COPTOB.

Lenb uccnenoBaH#ii — BBIICIUTH JYUYIIMA UHTPOIYLMPOBAHHBIN 1MOBOI sI07I0HH, TPEBOC-
XOIAUINN palloHNpEBAHHBIEsTIO 3MMOCTOMKOCTH, YCTOMYMBOCTH K 00Je3HsAM, moderoodpas3oBa-
TeIHHON CIOCOOHOCTH, 0O€CTIeYNBAIOINI BBICOKUIN BBIXOJI CTAHAAPTHBIX OTBOJKOB.

Mazepuaabl i MeTOAMKA UCCIeI0BaHui. VccienoBaHus MPOBOAUIN B OTAENE IUIOAOBO-
ctBa PVII «bpeemekast o6acTHasi ceTbCKOXO03MCTBEHHAS OINBITHAS cTaHIMs HarmoHanpHOM aka-
nemuHayk benapycw» (manee — PVYII «bpectckas OCXOC HAH benapycn»). O6bekramMu wc-
CJICIOBaHU SBJISUTUCH KJIOHOBBIC TIoiBoU si0oHu: Apm-18, P 14, P 22, P 60. M3y4aemsbie oaBou
B MaTOYHHMKE OBUIM pa3MeIIeHbI IO cuiie pocTa. JlJis cymepkapaukoBoro moasos P 22 B kauecTe
crangapra BbeiOpaH moaBoit I1b-4, mns octambHbIX — 62-396. MaTOYHHMK 3aJ0KE€H BECHOU
2011 roga ropu3oHTaILHBIMUA OTBOAKAaMU. 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 1uiofoBojacTBa (EpeBan, Apmenusi). MarouHblil KycT HEOOJBLION.
OTBOJKM HEBBICOKHUE, CIIa00ON30THYThIE, XOPOILIO OKOPEHSAIOTCS, 00pa3ys XOpOIIO Pa3BUTYIO MOY-
KOBaTyl0 KOPHEBYIO CUCTEMY.

P 14. IlonykapnukoBslii. BeiBenen B MHcTuTyTEe camoBoacTBa M 1BETOBOACTBANB CkepHe-
Bulle (Ilonpma). CesHeny oT cBoOOAHOTO ombuleHUs NoaBosSs M 9. Bocnpuumuu K 1iramMmO0BOI
THWIN, YCTOWYMB K MYYHHCTOM pPOCE€ M OUYEHb YCTOWYMB K THWIN KOpHeH. MOp63eycToiuus.
He nrobut BnakHy!0 OYBY M YCTOWYMB K 3aCyXe.

P 60. Kapnukosbiii. BeiBeneHn B MHcTUTYTE caoBOACTBA M LBETOBOJACTBA B CKEpHEBHIIE
(ITonmpmra). CesiHel OT CBOOOJHOTO OMBUICHUS MIBEACKOTO TojaBos A 2 c¢#B¥, Martounsiii kyct
ciabopocinblif, npsmoctosunid. [lobern cuiabHblE, TpsAMbIE, HEBETBAINECH, CPEAHEH TOJILUHBI.
[Ipeobnanaronias okpacka OJHOJIETHErO MPUPOCTAa Ha COJIHEYHOW CFOPOHE KPACHO-KOPUUHEBAS.
JlucToBasi TIaCTMHKA CpeIHEW UIMHBI, IHUPOKas. BbICOKO3UMOCTOMKHII| M 3aCYyXOYyCTONYMBBIM.
CpenHeycTOWUYUBBIN K Mapiie U My4YHUCTOU poce [5; 6].

ITouBa OMBITHOrO y4acTKa IE€pPHOBO-MOA30JINACTas cynecd@Has. JIaxoTHbIM rOpU30HT Xapak-
TEpU3yeTCs CIeayIommMMe arpoxumudeckumu nokasatgnamu: pHECI) — 6,18; comepxanue mo-
IBWKHBIX hopM docdopa (P,0s) — 125, xanus (K,0) ==, 110 mr/ kr nouss! (no KupcaHoy),
rymyc — 3,28 % (o Tropuny). IlpeniiecTBeHHUK ,—4peabKa MaciuyHas Ha cujepar. B mouy
nepe 3aKkiaakon ObUIM BHECEHBI MUHepasbHble y100peHns P120K180.

[Toronnbie ycnoBust B BeceHHUM nepuog 20hl\rofa xapakTepu3oBaauch JOCTaTOYHON TeN-
71000€CIeYeHHOCThIO M J1e(UIIUTOM aTMOC(QEPHORO YBIIAXKHEHUS B TpeTheil nekane. Tak, Makcu-
MaJibHasl TEMIIepaTypa BO3yXa BO BTOpOM, Jekazae coctasisiia +17,5 °C, B Tperbeit — +23,3 °C.
Ha npotskeHnn BTOpo# MOJIOBUHBI anpernsi KOJMYECTBO 0CATKOB COCTaBUIO 5,2 MM. Makcumalb-
Hasi TeMIepaTypa BO3JyXa B NEpBOU HEBIOpoN nekanax mas — 22,8...26,9 °C, a KoIM4ecTBO
0CaJIKOB BO BTOpOH Aekazne cocTaBuiiQ, S50 % ot Hopmsbl. [loaToMy M mpu nocaake, ¥ ocjae npuMe-
HSUIM OPOIIEHHUE.

[Toroansie ycnoBus 3umsi 20 ['1—2012 rona 6butH HeCTAOMIIBHBIMH, XapaKTEPU30BAIUCH pe3-
KUMH KoJieOaHMAMU TeMIiepamypsl. B nepBoil aekane ssHBaps TemiiepaTypa u3MeHsuiach ot +7,7 °C
o —2,5 °C, Bo BTop@itmekaae — ot +5,9 °C no —6,7 °C, B tperbeit — ot +1,1 °C go 22,5 °C.
@DeBpasib TakKe OTIAMYAICs CMEHOW OTTENENIed MOPO3aMM, a TEMIIEpaTypHbI MUHMMYM JOCTHUT
—27,5 °C Bo3nyxa(-30;0°C nHa ypoBHe cHeroBoro mokpona). CHeXHbBIN TOKPOB B ssHBape—(heBpase
2012 rona coctaBiamot 8 1o 14 cm. HecmoTps Ha cTonb pe3kue nepenaabl TEMIEpaTypbl, HOaAMEp-
3aHUSI KOPHCBOM @UCTEMBI y IOJBOEB HE OTMEYanoch. KOIMYeCTBO BilarM B TEUYEHHUE BETETALUU
2012"p01aObUI0 10oCcTaTOUHBIM. MaKCUMalIbHO 1O JIeKaJaM COCTAaBUIIO: BO BTOPOHM JeKaJe ampelis
199 % nopme, mast — 122 %, BTopoii u tperbeit nexan uons — 102 % u 200 % cooTBETCTBEHHO,
BTOPOU neka bl urosist — 110 %, nepsoii u Bropoit nekan aBrycra — 143 % u 250 % coOTBETCTBEHHO.

B suBape 2013 roga dakTudeckas TemMreparypa Bo3ayxa 3a MecsIl paBHsUIACh CPETHEH MHO-
rojetHel u cocraBmia —5,2 °C. CpenHsis Temreparypa Bo3ayxa B (heBpasie ObUIa BBIIIE KIUMATH-
yeckoi HopMbI U coctaBmia —1,1 °C. Orrenenu otmevyanuchk ¢ 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 ykopeHenuss 4,2 (tabmuua 1). Ilpu BepTukanbHOM criocobe
Pa3MHOXKEHHUS B YCJIOBHUSAX LIEHTPAIBHOM 30HBI MII010BoACcTBAa PecnyOnuku benapyce, mo qaHHBIM
H. E. XKabposckoro, noasoii P 60 ykopensics na 3,2 6amna [9]. Bee mogson mmenu xoporee
pa3BuTHE HaA3eMHOM yacTh. CpelHue 3HaUeHUs BBICOTHI MOJBOEB cocTaBuin oT 60,2 10 68§7 cM.

[Ipu omeHke kauecTBa OTBOJKOB OJHHUM M3 BaXKHBIX IIOKa3aTeJel SBIACTCS AUAMETP
YCIOBHOM KOPHEBOM IICHKH, XapaKTepU3YIOIIMK COPTHOCTb MOABOA. /JluaMenp YemeBHOU
KOPHEBOW IICHKH OTBOJAKOB OBbLI NMPAKTHUYECKH OIMHAKOBBIK y BCEX IOJBOCBB MEPBBIN I0J
SKCIUTyaTaluu MaToyHuka — oT 7,3 mo 7,6 mm. BapbupoBanue Obuio OoJbllie H&@, TPETUU TOJ
JKCIUTyaTaluu U cocTaBuiio oT 6,9 mo 7,9 mm. JloctoBepHO Bbiiie 62-396 (cTapAapT) WoKa3aTelb
auamMeTrpa otMeualicsa y noaBoeB P 14 u P 60. B ananornynsix ucciaeaoBanusx; mpoBoaumbix PYII
«VHCTUTYT MJI010BOACTBAY, oaBoU P 14 u P 60 umenu quametp ot 6,0 107, 5\MMI[9].

[ToberoobpazoBarenbHasi CIOCOOHOCTh B MaTOYHHUKE TMEPBOFO TOdaMHKUZHU Y HM3y4aeMbIX
noaBoeB cocraBmwia ot 11,2 mo 13,3 mryk Ha Metp (Tabmmua2). LlpomyRFiBHOCTE MaTOYHBIX
KyCTOB Ha TpeTu# roj pocra ysenuuunachk ¢ 1,4 no 2,0 pa3 u coCtaBuia Ha MOTOHHBII METpP OT
18,0 mo 23,5 mryk. Ha 3-if rom skcrulyaTanuu MaTOYHHKA HAHOOMEE MPOIYyKTUBHBIMH OBLITH
MOJIBOM, JOCTOBEPHO MPEBHIIIAIONINE CTaHAAPTH: P 22 ¢ KOMMYECTBOM OTBOJKOB 8,7 MIT. / KyCT
(cramapt I1b-4 — 7,2 mwr./xyct) u moasoit P 60 ¢, KOAWYICETBOM OTBOIKOB 9,3 mT. / KyCT
(cranmapt 62-396 — 8,2 mT. / KycT).

Brixon craHmapTHBIX OTBOAKOB y BCEX IMOABOCBYE (OHOIO MAaTOYHOTO KyCTa IEpPBOrO rojaa
JKCIUTyatanuu coctaBwin ot 3,3 o 4,8 mryk. Ha Tpertuit ron skcmulyaranmu MaTOYHUKA
noctoBepHo Bbie cTaHaapTtoB [1b-4 u 62-39694BBIX0O1 CTaHIAPTHBIX OTBOAKOB C KycCTa ObLI
y mogBoeB P22 — 5.8 mr./kxyct u P60 — 6,3 wr. / kycT. B mepecuére Ha rekrap BBIXOJ
CTaHJAPTHBIX OTBOJAKOB ToJydeH oT 78,0 o 4'12,5 teic. mrT./ra. Beigenunucy moasou P 22
B KoauuecTBe 103,6 Toic. miT. /ra v P60 =, 112,5 ThIC. 1IT. / Ta.

VY Bcex MOABOEB Ha MPOTSHKEHNW, TPEX JIET U3YUYCHUS B MEPUOJ] BETE€TAlUU TP TMPUHATOMN
CHCTEMe 3alllUThl OTMeYaaach BRICOKAs YETOMUHUBOCTH K O0s1e3HsIM (Tabnuia 3).

YcroitunBocTh K My4HHUCTOM, poce coctaBmwia 5 6anoB. K okoHwyaHuio Bereranuu (mepsas
JeKaja CeHTS0ps) OTMeuadeeh ciaaboe mopaxeHne napiioi eIMHUYHBIX JIUCThEB B HUKHEHN YacTu
nobera. B cpennem 3a fiepuOi M3yueHHs] YCTOMYMBOCTH MO/ABOEB K mapiie cocraBuia 4,4—4,6
Oamta. Bce wn3yuagMbic WHOIBOM TNPOSBUIM BBICOKYIO 3MMOCTOMKOCTh. KopHeBas cucrema
B MAaTOYHUKE 3a MEPHOJ] UByUCHHS HE MoaMep3aa.

T a 6 n#ry a\ 1. —BbudmeTtpuyeckne nokasatenu KNOHOBLIX MOABOEB A0MOHM B MaTOYHMKE

T a b | e — 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 ThiC. WT./Ta

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 3,9 5,2 69,1 92,6
HCPos — — 0,74 1,03 0,82 0,476 — —

Tab6bnwuuya 3. — YCTONYMBOCTb KNOHOBbLIX NOABOEB A61T0HM K OONesHAM

Table 3.— Apple clonal rootstocks diseases resistance

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

3akiouenne. ByyesfoBusix 1oro-3amnaaHoi 30Hb1 Pecnyonuku benapych 1o pesynbraTam usyue-
HUSl B MAaTOUYHHMKE CPEEU n3ydaeMbIx 1oBoeB ApMm-18, P 14, P 22, P 60 Obu1 BBIICTICH HHTPOAYITUPO-
BaHHBI KIOHOBBI monBoi si0nmoHun P 60 s nanmbHeiimero u3ydeHHss B NMUTOMHUKE W B Caly.
OtHoeuTCsif’k Tpynmne kapiaukoBbix. Crnabo mopaxkaercss Oonesnsmu. [loGerooOpazoBarenbHas
effocOOHOCTH"B MaTo4yHHUKEe — 9,3 IIT. / KyCT, BBIXOJ CTaHIAPTHBIX OTBOJAKOB — 6,3 mIT. / KyCT.
B Wm€pecuére Ha rekTap BBIXOJ YKOPEHEHHBIX OTBOJKOB cocTamiseT 112,5 Teic. mT./Ta.
YkopeHeHnue oTBokoB — 4,2 Oaia.

Coucox HUTHPYEMBIX UCTOYHUKOB

1. FOszeposuu, M. d. CpaBHHUTEIIbHAS OLICHKA KJIOHOBBIX ITOJBOCB SOJOHH B KOHKYPCHOM MATOYHHKE
/ M. U. IO3edoBuu, E. M. Muctok // Ilytn peanu3auuy NOTEHIMANAa BBICOKOIUIOTHBIX IUIONOBBIX HACAKACHHH !
Mmarepualibl MexayHap. Hay4d. KOHQ., TIOCBSII. 85-JEeTHIO CO AHS POXKAEHHMs J-pa c.-X. Hayk, npod. A. C. [leBsrosa,
noc. CamoxsanoBuuw, 1 uronss — 15 asr. 2008 1. / PYII «MH-T mwiomoBoacTBay ; peakoi.: B. A. Marsees (1. pen.)
[1 np.]. — CamoxBanoBuuu, 2008. — C. 26—29.

2. Myxanun, Y. B. Knaccudukanust nmonsoes [DnexTponHsIi pecype] / WM. B. Myxanun, JI. B. I'puropreBa. —
2011. — Pexwum goctyna: http://asprus.ru/blog/?p=578. — Jlata mocryma: 22.03.2011.
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3. Tpupommsie ycioBus bemapycn m pasmelieHue UIOJOBOACTBA [DneKTpoHHBIH pecypc]. — 2011. — Pexum
nocrymna: http://www.belsad.by/site/ru/component/content/article/46-prirodnyeusloviya.html — [lata nocrymna: 22.10.2011.

4. Camycw, B. A. IlepcrieKTHBHBIE KaplIMKOBble ToABOM s1010HM B PecryOnuke benapycs / B. A. Camycs,
W. E. ’Kabposckuii // [lnomoBonactBo : Hayd. Tp. / bemopyc. Hayd.-Mcciel. MH-T IUIOJOBOACTBA. — MuHCKk, 1997. —
T.11.4. 1. — C. 116—125.

5. Iloyx, E. B. Knonossiii noasoii si610um P 60 / E. B. IToyx // [InomgoBoacTBo : Hayy. Tp. / Ham. akaa. Hayk
Bbenapycu, u-1 nnopoBoactBa. — Camoxsanosuuy, 2018. — T. 30. — C. 29—33.

6. Meroauka TpOBEAEHHsS WCIBITAHWH Ha OTJIMYMMOCTh, OJHOPOJHOCTh W CTaOWJIBHOCTB: IIOBOH
KOoCTOUKOBBIX (Prunus L.) / T'Y «[ocymapcTBeHHas WHCIIEKIHWS 110 WCIBITAHUIO M OXpaHE COPTOB pacTeHHid» ; BY
TG/187/2/2. — 3 mapta 2016 . — 14 ¢. — Ne 30.

7. Meroauka M3ydeHHs KIOHOBBIX IIOABOEB B MpHOanTmickux pecmyOnukax u bemopycckoii, CCPV/ pen.
U. Kouanosa. — Enrasa, 1980. — 58 c.

8. TlporpamMmMa M METOAMKA COPTOM3YHYEHHs ILIOAOBBIX, STOAHBIX U opexoruoaHbix Kynpfyp / BHUUCIIK;
nox obmr. pex. E. H. Cenosa u T. I1. OromsiioBoit. — Opén : BHUUCIIK, 1999. — C. 34—39.

9. JKabposckuii, Y. E. Ouenka caabopocibiX KIOHOBBIX IOJBOEB SOJOHU B KOJUICKIMOHHOM MAaTOYHHKE
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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.

IToctynuna B penakiuro 04.07.2019
129



ISSN 2310-0273  Becmnuux Bapl'V. Cepus: BUOJIOTMYECKHUE HAYKHU. CEJIbCKOXO3SUCTBEHHBIE HAVKH

YK 633.11:581.16

JI. K. Pesqimna, JI. A. Beuepckas, O. B. I'oiuk
WnctutyT pactenneBoactBa uMmenu B. 5. FOppeBa HannonanbHO# akageMun arpapHbIX HayK Y KpauHBI,
mpocrekT Mockosckuii, 142, 61000 XaprkoB, Ykpauna, lyudmila vecherska@ukr.net

COJAEPKAHUE BEJIKA U MUHEPAJIOB B 3EPHE HEKOTOPBIX BU/IOB
PEJAKUX TETPAIIVIOWJIHBIX ITIIIEHUIL

N3yyeHo KadecTBO 3epHa MaJIOMCIIONB3YEMbIX BUJIOB IINEHHIBI Triticum persicum Vay. Vatmiubiginozum,
Triticum timopheevii (ZHUK.) Zhuk u Triticum durum Desf. var. falcatomelanopus Jakubz£& Filat. Yctanosneno,
uto 1. persicum var. rubiginozum u T. timopheevii OTHOCSITCA K IIIEHUIIAM C BBICOKHM coaepxanuem oenka (17,6 % u
17,4 % COOTBETCTBCHHO), W IIPU3HAK BBICOKOTO COJCpXKaHHs Oelika y HHX SBISCTCS JAOBOIHHO CTaOMIIBHBIM.
CrenoBarenbHO, 3TH BUABI MOTYT OBITh MCIOJIb30BaHbI B CEJIEKLUH IOJIObI KaK UCTOYHMKH BBICOKOTO COJEPKAaHUS
oenka. T. persicum var. rubiginozum, T.timopheevii v T. durum var. falcatomelanopus OFNYalOTCS BBICOKUM
COJIepKaHMEM KeJle3a U LINHKA.

KnaioueBbie ciioBa: xauecTBO 3epHa, cojep)kaHHe Oenka, MHUKpoddfeMeHTbLAT. 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, lyudmila vecherska@ukr.net

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

The grain quality of underutilizedgwheat species Triticum persicum Vav. var. rubiginozum, Triticum timopheevii
(ZHUK.) Zhuk u Triticum durum De8f. varifalcatomelanopus Jakubz. & Filat., has been studied. 7. persicum var.
rubiginozum and T. timopheevii arg high-protein wheats (17.6 % u 17.4 % respectively), and the high protein content
is rather stable in these species,, thepefore,they can be used in emmer breeding as sources of high protein content.
T. persicum var. rubiginozumfand.L. fimopheevii 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. timophéevii and ‘F-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. falc@tomelanopus.

Table 2. Ref.: 20 titles.

BBenenne. benok — 3T0 MakpOHYTPHUEHT, HEOOXOIUMBIN OpraHU3My B OOJIBIIUX KOJIWYeE-
cTBaX. Hopma motpebnenus coctarisier 0,8 rpamMmma Oeika Ha KWorpaMM macchl Tena. [lmenuna
ABIIGRCS UCTOYHMKOM MHOTMX HEOOXOJUMBIX MUTATEIbHBIX BEIIECTB, B TOM uucie Oenka. B mupe
€€ CYMTAIOT OCHOBHBIM HCTOYHUKOM PACTUTEIHLHOTO OENKa B MUIIIE YeIoBeKa. MHUHEpaIbHBIE dJie-
MEHTBI BaXKHBI JJI 3/I0POBBS )KMBOTHBIX M Y€JIOBEKa, TAaK KaK UIParOT KJIIOYEBYIO POJb B OMOXHU-
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€HETHYECKHX PECYpCOB IIIlIe-
HUIBL. PacmmpeHne reHeTHYecKoro pa3sHooOpa3us MINEHUIBI — HENmpexosiias 3ajada JIjs ce-
nexunoHepoB. O/1Ha U3 OCHOBHBIX 11€JIEH COBPEMEHHOM CEJIEKIIMU COCTOUT B BBISBJIEHUU NEPCIIEK-
TUBHBIX HCTOYHUKOB LIEHHBIX TPU3HAKOB, B TOM YHUCJIE€ BHICOKOTO coaepxaHus MuHepanos.Cyiie-
CTBYET psJl MaJOUCIOJb3YEMbIX BHJIOB IMIIEHUIIbI, KOTOPbIE MOTYT CTaTh TAKUMU HCTOUYHUKAMHU.
OnHako OHU TUIOXO M3YYEHBI C TOYKH 3PEHHUs KauecTBa 3€pHA, B YaCTHOCTH, COJCPIKAHTHIMOETKA
u MuHepaioB. [loaromy Hamiel nenbio ObUTO ONpENENIEHUE COJepKaHusl Oenkaghkenesa, IUHKA
Y MEJIH B 36pHE HEKOTOPHIX TETPATIONIHBIX MIICHHUII.

Triticum persicum Vav. (syn. T. carthlicum Nevski) — 3T0 paHHecTeNnbUf aualor 1riticum
durum ¢ o0JIeTYeHHBIM OOMOJIOTOM, PAcIpOCTPAaHEHHBIH B 3aKaBKa3CKOM peTHOHE M MpUIIeraro-
X paionax Typuwuu [3]. OH ycTOHYMB K OOMIIBHBIM OCaJKaM, X001y, HpOpacTafiio Ha KOPHIO
u noneranuto. Kpome Toro, oH o4eHb yCTOWYMB K MyUYHUCTOU poce /#], BT HOWTONOBHE U OTHO-
CUTEIIEHO YCTONYHB K OypOi prkaBUHMHE, KEITON prkaBuMHE U cTebeBoifipkaBumHe [4]. DTOT BHI
SBIIIETCS BBICOKOOENIKOBBIM (110 23 %), 4TO AeNaeT ero HeHHbIM JUTmcenekiny. OObeKTOM Hallero
HCCIIEIOBaHMS SIBJISIACh MAJIOMCCIIEJIOBaHHAsI pa3HOBUAHOCTH 1. persicdm var. rubiginozum.

Triticum timopheevii (ZHUK.) Zhuk — kynpTypHas TeTparuionHas MIIEHULA, OTHOCUTCS
K SHAEMHUYHBIM KyJnbTypaMm mnpenropuil 3amannoil ['py3un NI \timopheevii npeanoynuTaeT necya-
HBIE, CYTTTUHUCTHIC U TIIMHUCTBIC BIAXHBIE, XOPOIIO IPEHHPOBAHHbBIC MTOYBHI, HE TpeOoBaTeIbHa
K pH mouBsr [5]. Takke 5Ta MIIEHUIIA XapaKTEPU3YSTCH BBICOKOW YCTOMUHUBOCTBIO K TBEPIOH
rOJIOBHE, HEBOCIIPUUMYHNBA K KOPHEBBIM THUJLIM, My4YHUCTOHl poce, >KeNToil p)KaBUHMHE, MST-
HUCTOMY CENTOPHO3Y JIUCTHEB U 1Ip. [3; 6].

Triticum durum Desf. var. falcatomelanopus Jakubz. & Filat. — 310 mo3anecnenas pa3Ho-
BUJHOCTb TBEPJOM MIIEHMIIBI, KOTOpasBCTPEUYACTCS] HA HEOOJIBIIUX TEPPUTOPHUSIX CTpaH birk-
Hero Bocroka (Cupwusi, Uspauns, Uopaanus) u LlentpansHoit A3uu [7]. DTa mileHMIIa OTHOCH-
TENbHO X0J0J0ycTOWuYMBA [7] 1, HEEM@TPS Ha 3HAYUTENIbHYIO BBICOTY, YCTOMYMBA K IOJIETaHUIO,
9TO OOBSCHAETCS KPEMKOW COJOMUMHOI. 7. durum var. falcatomelanopus nocTaTo4Ho yCTOWYHBA
K KOPUYHEBOU U xenToil prxaBduHe. Pa3smep 3epHoBku cocrtapisier 10 10 MMm. CTEKIOBUAHOCTH
BBICOKas: 10 75 %. Emie omme mpedMyIiecTBO 3TOM MIIIEHUIBI — JIETKUH 00MoJIoT [3].

MBI UCITIONIB30BATE IEPBBIN YKPAUHCKHA COPT MOJIOBI [ 0NMMKOBCHKA, MOTYYEHHBIH OT CKpe-
UBaHUS 00pa3oBgTHucCHEMbE! 1101061 sipoBoi (K19285, K21961) u copra mimeHUIsI TBEPAOM
apoBoi XapbKoBcKasi 41,8 KauecTBe cOpTa-3TaJOHA.

MaTepuadibl ) 1 MeTOABLI HcCJHeN0BaHUUA. Mpbl uccienoBanu 3epHo 1. persicum var.
rubiginozum (oopazer UA0300066, ARM), T. timopheevii (o6pazerrt UA0300107, GEO) u T. durum
var. faledtomelanopus (o6pazenr IR00137, SYR) u3 xomneknuu HanmonansHOTO IeHTpa TreHe-
TUYECKHX PECYPCOB pacTeHUN YKpauHbl. [louBa 30HBI MCClIEIOBaHHMN NPENCTABICHA MOIIHBIM
c11a00 BBIMIEIOUYEHHBIM YEPHO3EMOM C 3€PHUCTON CTPYKTYPOH Ha MBLIEBATO-CYTJIMHUCTOM JEcce
¢ TmyOunHOM 3aneranus kapooHatoB 30—50 cm. [Ipounocts mouBeHHOTO Tipodust okosio 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 + OIMOKaA CPETHETO.

Pe3yabTaTsl ucciaenoBanuii u ux oocy:xkaenue. Conepxanue Oenka B 3epHe 1. persicum
var. rubiginozum BappupoBasio B mnpenenax ot 15,7+0,8 no 20,4+ 1,2 %. Haubonbiiee
cojepxanue Oenka ObUT0 3apeructpupoBano B 2015 romy, Koraa KOJIWYECTBO OCAIAKOBAB MEPUO]T
HaJIMBa 3epHa ObUIO CpeqHUM 3a 3 rofa uccienoBaHuss — 156 MM (Tabnuinagl). HewBbIsBICHO
SIBHOH CBSI3M MEXKIY COJCpKaHHEM OeJika M CpeTHeH TeMIIepaTypoil BO3ayxa B0 BpeMs BEICTAIINH.
Takoe conepkanue Oenka SIBISETCS TOBOJBHO BBICOKHMM, MOCKOJBKY B XOpOINEM 3epHE TBEpAOi
nmeHusl 15—18 % Oenka (3epHo I copra comepxut > 14,0 % Oeaka)y, [W]. Hanpumep,
colepkanue Oenka B 3epHE copTa cTaHmapra TBepaoi mnmienunsl CHannfiiHa, CO31aHHOTO
B Uuctutyre pacrenueBonactBa umenw B. S FOppeBa HAAH, #KoueOi€Tcs B mpepenax
14,5—16,5 %. HecmoTpst Ha pa3nuuusi O TOJaM, BBICOKOE4CONePRAHUE” OCNKa B 3epHE, TO-
BHJIIMOMY, SIBIISIETCS YCTOMYHMBO SKCIPECCHPYEMBIM TIpU3HAKOM@TNpersicum var. rubiginozum.
Takum oOpa3om, STOT BU MOKHO pacCMaTpUBaTh KaK MCTOYHHK BHICOKOTO COJIEp:KaHus OelKa.

Conepxxanne Oenka B 3epHe 1. timopheevii Haxoamioch B mnpeaenax ot 16,5+ 0,7 go
182+ 1,1 % (cm. Tabmuiyy 1) B 3aBHCHUMOCTH OT rofay JTo BbImie, yem cpennee (2015—
2017 romer) comepkaHue Oeiaka B 3€pHE OTEYECTBEHHOT® copra mojObl [onmkoBCchKa, —
13,3+ 1,6 %. CampiM OnarompusiTHBIM [UIsl HakomNMgHMst Oenka B 3epHe 7. timopheevii ObIn
2017 ron. V3mMeHeHue coacpkaHus Oellka MOXKEE, ObITh CBSA3aHO C IOTOJHBIMU KOJCOaHUSMHU
B KPUTHYECKHUE MEPHOJbI Pa3BUTHUS pacTeHul. 3epHO HakarumBano 18,2 + 1,1 % Genka, Korja Ko-
JUYECTBO OCAJKOB COCTABIIO0 26 1 39 MM BWEPHOILI PAa3BUTHS 3€JICHON MAacChl M HaJlMBa 3€pHa
COOTBETCTBEHHO. Y BeTMUEHUE KOMHUELTBA OCAAKOB ObLIO CBA3AHO C YMEHBIIIEHUEM COJICPKAHUS

Ta6nuuya 1. — CoaepxaHue 6enka,B 3epHe TeTpannonaHbIX NileHuL,

T able 1.— Protein content in tettaploid'wheat grain

I'Iepmop, HaKonfeHns 3eneHomn Macchbl I'Iepmo,u, Hanunea 3epHa
lon CopepxaHue 6enka, %
2oc, 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, XOTS 3Ta Pa3HOBUAHOCThH IMPEANOYHUTACT BIAXKHBIC YCIOBUS. JTO 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 KPUTHYECKHE TMEPHOIBI Pa3BUTHS pacTeHUi. HecMoTps Ha OTMEUEHHBIC Baphalldd, BHICOKOE
coJiep>kaHue Oenka SBISETCs, MO-BUANMOMY, IOBOJBHO CTA0OWIBHBIM MpU3HAKOM Yy T. timopheevii,
¥ 3TOT BUJI OTHOCHUTCS K TIIICHUIIAM C BBICOKUM COJIepKaHueM Oerka.

JmanazoH coxepkanus Oenka B 3epHe 1. durum var. falcatomelanopus cocgaBisn
12,2—15,7 % (cm. tabnuwy 1), npu cpenHem conepxanuu Oenka 13,7+ 0,9 %, mosTomy, 3TOT
COpPT HETb3s CUMTATh BBICOKOOETKOBhIM. Hammensiee conepxkanue Oenka (12,2 +£0,9 %)mbru10
3adukcupoBano B 2016 romy, Koraa TeMreparypa B IEpPHOIbl Pa3BUTHS 3€JICHON MACChl M HaJlBa
3epHa nocturana cpoero nuka (20,9° C u 23,2° C cOOTBETCTBEHHO) 3a T'OJIbl MCCIEHOBAHUS, YTO
TUTIUYHO JUTSI TIIeHUIbl. He HaOIroaamoch 0OUeBUIHON CBSI3U MEXTy COICPKAaHHEMHOCIKA B 3¢pHE
T. durum var. falcatomelanopus M xonudecTBOM ocaAkoB. M3BecTHO, uTo “ConmepikaHue Oenka
B 3€pHE OTPUIIATEIHHO KOppenupyeT ¢ pazmepoM 3epHa [12]. Jlokyc Gpc-BI peryapyer crapeHue
pacTeHus U cojepkaHue OelKka B 3epHE MIICHUIbI. AJUIeNb JUKOLE copomaua KoqupyeT GhakTop
TPAHCKPUIILIUH, YCKOPSIOUIUN CTapeHHE U TOBBIMIAIOMINN COACPIKaHUEMOCTKA B 3epHE (a TaKKe
[MHKA U Kene3a, cu. Huke). Hebynkimonupyromuit amnens GPC-BY («BBIKIIOYSHHBIN) METOJAOM
PHK-uHTEpdepeHnm) 3aaepKuBajl CTapeHUE U 3HAYUTEIHLHO CHIDKAT ¢O/IepikaHne Oellka B 3epHE.
CuuTtaercs, 4YTO 3TO U3MEHEHUE MPHUBOIUT K yBEIMUYEHHUIO pagMiepa 3epHa BCJIEACTBUE ero Ooiee
JuaTensHoro co3peBanus [13]. BosmoxkHno, uto 7. durum,vaw falcatomelanopus necet HeyHKIH-
ouupytommii annenb GPC-BI, 4To 00bACHAET OTHOCUTEABHO HU3KOE cojepKaHue Oenka U KpyIi-
HOCTB 3€pHA, TOCKOJIBKY 3aMeJICHHOE CTapEHUE aCCOIMKPOBAHO C 0oJiee KPYITHBIM 3€PHOM.

[Timenuiia He yNOMHUHAETCS KaK Ba)KHBIN WETOUYHMK MUHEpasoB. Tem He MeHee OHa MOTpeo-
nsieTCsl B OONBIINX KOJMYESCTBAX, CJIEOBATCIBHO,\CYUICCTBYET MHCHHE, YTO TOBHIIICHUE YPOBHS
MUHEPAJIOB B 3€pHE MILIEHUII MOXKET OKa3aTh CYIIECTBEHHOE BJIMSHHE HA MUTAHHE U 30POBBE
qyenmoBeka. JleuuT xene3a sBIAETCS MAaNGOILE PaCTIPOCTPAHEHHBIM THIIEBBIM JIEHHUITUTOM B
mupe [14]. Xneb u cyxue 3aBTpaku HHOTAG, CTIeUaIbHO 000TalaoT KEeIe30M, IO3TOMY CENeKIIn-
OHEPBI CTPEMSATCS CO3/1aBaTh COPTA HMMICHUIIBI C BBICOKUM COJIEpyKaHUEeM 3Toro ayeMenTa. Cozep-
JKaHUE Kelle3a B TOBApHOM TBEPAQU | milfeHuIle konebaercs B mpeaenax 25,7—40,5 mr/kr [15].
3epuo T. persicum var. rubiginozuni-conepxut ot 30,73 + 1.63 no 39,75 + 1,87 mr/ xr xenes3a
(Tabnuua 2), 4TO CONOCTaBHMO ,C YPOBHEM 3Kejie3a B KOMMEPUECKHX COpTax TBEPAOW MIICHUIIBI.
Takasi BapuaOebHOCTh (MOKET OBITH CBSI3aHA C M3MEHEHHSIMHU TIOTOJIbI B KPUTUYECKUE TIEPHOIBI
pa3BUTHs pacTeHUlg3epHOsHaKaruBaio 39,75 £ 1,87 mr/ kr (MakcuMyMm) xenesa, Korjaa KoJu-
YECTBO OCAJIKOB cOCIaBiswIO 53 n 208 MM B mepUOIbl PAa3BUTHUS 3€JICHOM MacChl M HaJIMBa 3€pHA
cooTBeTCTBEeHHO, W30473 + 1,63 mr/ kr (MUHUMYM), KOTJa KOJIMYECTBO OCAJIKOB COCTaBisuIo 157
u 107 viviB, mepriodbl pa3BUTHS 3€JICHON MacChl U HaJMBa 3epHA COOTBETCTBEHHO. PacTeHue ak-
THUBH@ HAaKAIUIMBACT MUTATEJIbHBIC BELIECTBA U3 MOYBBI BO BPEMsI pa3BUTHUS 3€JICHOW MacChl; cie-
JOBATENBHO, paCTBOPEHUE MUHEPATIOB U3-32 OOMIIBHBIX OCAJKOB MOXKET CHU3UTh UX ypOBeHb. Of-
HAKO yMeHbIlIEHHE KOJu4ecTBa ocaakoB 10 13,1 MM ObuIO cBA3aHO ¢ O0jiee HU3KUM YPOBHEM JKe-
neza (mo 35,65 +£ 1,76 wmr/xr). Takum oOpa3oMm, MOXHO TPEINOIOKUTb, HYTO CKYIHOE
BJIaroo0ecrevyeHre He TMO3BOJISET PacTeHUSM TOIJIOMIaTh MUHEpalibl 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 + 2 4% 0,17 £0,02""
T. persicum var. rubiginozum
2017 53 20,5 208 22,9 439+19 39,75 +,87 1,03 + 0,04
2016 157 17,1 107 23,2 31,115 30,78ut 1,632 0,62 +0,02"
2015 13 20,7 156 22,0 356+1,7" 35,65+ I76"% | 3,47 +0,13%"
T. timopheevii

2017 26 19,1 39 22,6 41,04+0,9 55,90 + 1,6 1,86 + 0,04
2016 123 19,6 96 23,1 36,52 +41,3 39,27 +0,8" 2,79 £0,07
2015 58 16,3 102 20,3 36,38 + 0,9 40,04 + 1,1 4,46 +0,11"

lMpumedarus: * — 3HadymMble pasnuuma mMexdy2017sm n 2016 rogamun, p < 0,05; ** — 3Ha4YMMBble
pasnuuns mexay 2017-m n 2016 rogamu, p < 0;004; #._ 3naunmble pasnuuna mexgy 2017-m n 2015
rogamu, p < 0,001; » — 3Haummble pasnuuns mexay 2015-m n 2016 rogamu, p < 0,05; " — 3HauYUMbIE
pasnuuns mexay 2015-m n 2016 rogamu, p 5,0,004,.

C CoZIepKaHUEM >Kene3a B 3epHe HONbCKoH nonobl (49 mr/ kr) [16]. 3epHo HakammuBaio 55,90 mr / kr
JKelesa, KOrja KOJIMYECTBO OCaAKOB COCTaBILIO 26 ¥ 39 MM B MEPUOIBI PA3BUTHS 3€JIEHOW MAaCCHI
U HAJIMBAa 3€pHa COOTBETCTBEHHO. H€ oTMeuanoch OueBHIHON CBSA3UM MEXIY COJCp)KaHHEM >Kene3a
¥ TEMITEpaTypoii B KPUTHHCCKIE MEpHOIbI pa3BUTHs pacTeHnsi. HecMoTpst Ha Takyro BapruaOebHOCTb,
T. timopheevii Taxxe MOXKET CAY>KUTh HICTOUHUKOM BBICOKOTO COJICP KaHUsI HKeTe3a.

3epro 7. durum var. falcatomelanopus conepxut 35,15—44,42 mr / Kkt xene3a (cm. Tabnuiry 2),
4yTO TpeBblmags Yeofiepskanre kene3a B KOMMEPYECKHX COpPTax TBEpJAOW IMIICHHUIBL. 3epHO
HakaruiBaio 44,42 wr / Kr kese3a, KOrjaa KOJIMYeCTBO OCaJKOB cOCTaBiIsio 56 MM u 108 MM B 11e-
pHOABI pagBUTH 3€TICHON MacChl M HAJIMBA 3€pHA COOTBETCTBEHHO. Y MEHBIICHUE COMNEPXKAHUS HKe-
1e38"0BLTOCBS3aHO C YBEITMYCHUEM KOJIMYECTBA OCAIKOB B ATOT MEPUO/T, XOTSI TAaHHBIA BUJI MIPEIIIO-
4YHTaeT BiaxHbie ycinoBus. CHIDKEHHE KOJTMYECTBa 0CaaKOB /10 41 MM COMPOBOKIANOCH Jaxke Oonee
pE3KAM TMaZieHueM YpOBHS COJEp)KaHUs >keie3a. MBI IMpefronaraeM, 4To H3JUIIHE OOWMIIbHBIC
OCAJIKW IPUBOJIAT K CHIDKEHHIO KOHIICHTPAIlUM MUHEPAJIOB B MOYBE, 1 MUHEPAIIbI NIEPEXOIT B HE-
JOCTYTHBIE ISl PACTEHUI TOPU3OHTHI MOYBHL. Y HaMpOTHB, CKYHBIE OCAJIKU HE MO3BOJISIOT pacTte-
HUIO TIOTJIOIIATh MHHEpaibl W3 MouBbl. OOWIIbHBIE OCAJKM B TEUYEHHUE TMEpHOJa HajhBa 3epHA
(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.
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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-
HATHCS TAPAJUICTLHO C cojepkanueMm Oenka. CopepikaHHeE >Keje3a W3MEHSJIOCH IapalieIbHO
C coliepaHreM 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 MUHUMASILHBIM
B 2016-m. [Inst 3epHa 1. durum var. falcatomelanopus Taxxe He OBLIO YCTAaHOBJICHO YCTKOM B3aH-
MOCBSI3U MEXKIY ATHMH MapaMeTrpamMu. Mbl MOXEM MPEANoNI0XHUTh, YTO 3aBUCUMOEPh «Oel0K—
JKeIIe30—IMHK» MOXKET OBITh HE OOINeH 4YepTod TETPaIIOMAHBIX MIIEHUI, agO0COOSHHOCTHIO
oOpa3siia moyokl, ONMMCAHHOTO B IUTUPOBAHHBIX BhIIE CTaThsaX. [lockonbky 7. timopheevii Taxxke
CUUTACTCS TIOJIOOM, ITO MPETOIOKEHUE KAKETCS BIIOJTHE JIOTHIHBIM.

[{uuk Takxke SBIAETCS BaXKHBIM MHKpOdJIeMeHTOM. [Imennia oTHOCUTCH X MHIIEBBIM KYJIIb-
Typam, KOTOpBIE cojepxar Oojbine Bcero muHka [18]. 3maku ObuM peKQMEHIOBAHbl B KayecTBE
JEIIeBBIX U CTAOMIBHBIX HMCTOYHUKOB JIETKOYCBOsieMOro HUHKA #ConopKaHne [WMHKA B KOM-
MEpUECKON TBEpJOW MIICHHUIIC HAaXOAuTcs B mpeaenax 24,8—48,8 vaakr f15; 16]. Ipenenpao
JOTTyCTUMas KOHIIGHTpalus UHKa B 3epHe coctaBiseT 50,0 mr / xr {19].

3epuo T. persicum var. rubiginozum conepxano ot $1,13 + 1,88 no 43,90 = 1,91 mr/kr
UHKA (cM. Tabnuily 2), 4TO COMOCTABUMO C KOMMEPUYECKUMU|\COPTaMH TBEPI0i MILIEHUIIbl. B3an-
MOCBSI3b MKy COJCPIKAaHUEM ITUHKA W IMOTOIHBIMU YCIOBHAMI OBLIIa CXOHOM ¢ TAKOBOW MEXTY
coJiep>KaHHEM Kelle3a U TIOTOJTHBIMH YCIIOBUSMU (CM. BBIUIQ).

3epuo T. timopheevii conepxut 36,33—41,04 MRy, kr TuHKa (cM. TaOnHIly 2), 9TO COTOCTa-
BHMO C TOBapHOM TBepOil MIeHHIeH u copToM/mosfel I onrkoBcbka (okono 31,0 Mr/ kr) u He-
CKOJIbKO MEHBIIIC, YeM B 3C€PHE MOJIbCKOM 10JIOKI (84 Mr / Kr [16]). B3anMOCBs3b MEXAy coaepka-
HUEM I[IUHKA U MMOTOJAHBIMU yCIOBUSMU 1JisA(3epHaANT . titnopheevii Obl1a CXOIHOM C TAKOBOW MEXIY
coJIep KaHUEeM Kelle3a/0erKa 1 MOTOHBIMY YeIOBUSMHU.

3epHo T.durum var. falcatomelaniopus, conepxut 31,54—34,76 mr / xr uuHka (cm. Tabnuiy 2),
YTO TaK)X€ COIMOCTABUMO C KOMMEPHEEKON TBEPIOW MIIEHUIIEM U cOpTOM Mojobl ['omukoBCchKa
(okomo 31,0 Mr/Kkr) u HeCKOIbKQ, Hu¥e, ueM B 3epHe monobl (54 mr/ kr [16]). B3aumocssss
MEXIy COACpKAHMEM ITMHKA @ [HOEOJHBIMU YCIOBUSIMHU ObLIa TPOTHBOIIOJIOKHON TAKOBON MEXITY
coJiep)KaHHEM JKeJie3a M HORQIHLIMYU yCIOBUAMU. OTCYTCTBUE KOPPEISALUU MEXKIY COIEpKaHuEM
TUX MHUHEpanoB B 1. durumy var. falcatomelanopus MoxeT OBITH OOYCIOBIEHHO KPYMHOCTHIO
3epHa [13].

Menp SBISETEsL €10 HUM BaXKHBIM MUKPOIJIEMEHTOM. Pasnuyusi B 3TOM mapameTpe MOTyT
BapbUpOBaTh B IIAPOKMX mpeaenax: 1,8—39,7 Mr/kr B mpoayKTax MOMoJia TBEPAOW MIICHHIIBI
[16; 19920].\\B" 3¢pHEe pocCCHUIICKOI MIIEHULIBI COJAEpPKAaHUE MEAHM BapbUPOBAIO B Ipelaesax
2,0—42,8 Mr/Kr B 3aBUCUMOCTH OT MecTa BbIpamuBanus [20]. Jlpyrue poccuiickue uccie-
JOBaTeN| COOOIIAIOT, YTO ypOBEHb MEIW B 3€pPHE SPOBOM MIIEHUIBI B CPEIHEM COCTABIISLI
5,15 £ 0,40pvr / xr (B Teuenue 10 j1eT) ¢ MAKCHMAIILHO JTOMTYCTUMOM KoHIleHTpamumen 10 mr/ kr [19].
Suchowilska u coaBToper [16] cooOmMIM, YTO 3€pPHO AUKOTO copomuda Iriticum dicoccum
cojaeprkaio 4,4 Mr / Kr Mmeu.

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 ¢ OoJiee HU3KUM COZIEp)KaHHeM Meu. B oTimure ot copepskaHus xeJe3a U IMHKa, Mbl He 00HapYy-
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). I3MeHeHus copepkaHusi MU, TO-BUAMMOMY, HE CBSI3aHBI C KOJIEOAaHUSIMU
MOTO/IbI B TIEPUOJBI PA3BUTHs 3€JIEHOM MacChl M HallMBa 3€pHA, MOCKOJIBKY KaK MUHHMAJIbHOE
(0,17 = 0,02 mr / kr), Tak U MakcumainbHoe (3,72 £ 0,1 mr/ kr) ObITH accolMUpPOBaHBl\paKTUYE-
CKH C OJIMHAKOBBIMH TemriepaTypoit Bozayxa (18,6 °C u 18,1 °C cOOTBETCTBEHHO) U KOJIMUYECTBOM
ocazkoB (56 MM U 41 MM COOTBETCTBEHHO) BO BpeMs pa3BUTHS 3elieHO Macchlfl0KAm B nepros
HaJMBa 3€pHA, MO-BUAMMOMY, TAK)K€ HE BIIMAIOT Ha 3TOT napametp. boiee WH3Kue 3HAUYEHUS CO-
JIEpaHUsI MEIM acCOLMUPOBaHbI ¢ TeMmeparypoi 23,2—23,5 °C Bo BpeMs HajiMBa 3€pHa, XOTS
B HACTOsIIIIEe BPEMS ATa CBS3b OCTaeTCSI HEOOBSICHEHHOU. Pa3znuuHble M3MEHSHMSINB COMEpKaHUU
Keesa, IIMHKA U MEJH MOXHO OOBSICHUThH Pa3IMYHBIMH MYTSIMU U POJIBIO 9TUX HOHOB B (PU3HOIIO-
rum pacteHuil. Takum oOpa3om, HaOI0aeMble YPOBHU MEAW MOTYT{ C OEHOK CTOPOHBI, yIOBIIE-
TBOPHUTH TIOTPEOHOCTH OpraHNU3Ma YejOBeKa B MM, U, C IPYROW — OBITh HAMHOTO HUXKE MaKCH-
MaJbHO AOMYCTUMON KOHIICHTPAIIHH.

[IpumeuaTenbHO, YTO, HECMOTPS Ha CXOJICTBO MCCIIENYEMBIX BHJIOB, KAl U3 HUX Xapak-
TepU3yeTCs MHANBUAYATbHBIMU OCOOCHHOCTSIMH B3aUMOCBSI3U «COETaB 3€pHA — IMOTO/Aa».

N3yueHnHble BUIBI OBUIM MCIOIB30BAHBI B CKPCIMBAHUSAX B IEISAX IMOJTYYEHUS HOBBIX
CEJICKIIMOHHBIX JMHUM M COPTOB MOJObI. B NaHHBIMTWIEPHOI MPOBOISATCS OTOOpPHI B MEPBBIX
MOKOJICHHSIX. MBI IUIAaHUPYEM BBIICHUTh B XOAC HAMBHEWIIMX HMCCIEHOBAaHMM, MEPEAAINCH JIU
HOBBIM JIMHUSIM TPHU3HAKU COAEpkKaHMs Oenka MWMHHEpanoB oT 1. persicum var. rubiginozum,
T. timopheevii u T. durum var. falcatomelang@pus.

3akaouyenune. Hamum pesynbrarel Tokaganu, uto: 1) T persicum var. rubiginozum,
T. timopheevii n T. durum var. faléatomelanopus OTIMYAOTCS BBICOKUM WU JIOCTaTOYHBIM CO-
JIep KaHUEM JKelie3a U IMHKA, a Takke cOaJaHCHPOBAHHBIM cojepxaHueM menu; 2) T. persicum
var. rubiginozum u T. timopheeViR@THOCATCS K IMIIEHUIE C BEICOKUM COZEpKaHUEM OeslKa U MOTYT
OBITh WCIIONIB30BaHBl B _CENEKHUI TMOJIOBI KAaK HWCTOYHHUKH BBICOKOTO COJCp)KaHUS Oerka;
3) T. durum var. falcatomelanopus Henb3s OTHECTH K BBICOKOOEIKOBBIM BHIaM; 4) HECMOTpS Ha
CXOJICTBO HCCIICIYCMBIXy BUAOB, KKABIH M3 HUX XapaKTepU3yeTcs WHAWBHUIYaIbHBIMH OCOOEH-
HOCTSIMU COOTHOILICHHS «MUHepall / coJiep)kaHue Oenka — Morojay.
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Undefutilizedwheat species are promising in the context of expanding the genetic diversity of wheat varieties and
impreving wheat grain quality. The grain quality (protein and trace mineral contents) of tetraploid wheat species Triticum
persicum)\ Vawgar. 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 XPAHEHUH

B MozaensHOM omnbITe€ C YCKOPEHHBIM CTapeHHEM CEMSIH JHIIOCIEpMabHBIX MyTaHTOB KYKYpy3bl yCTaHOBJIEHA
MOJIOKUTEJIbHASL CBSI3b IOKAa3aTesied JIOJITOBEYHOCTH CEMSIH KYKYpy3bl C MAacCOBOW J0Jiei JIMHOIEBOH KHUCHOTHI
(r = 0,48—0,76); orpumaTenpHasi CBSI3b — C MAaCCOBBIMH JOJISIMH OJCHHOBOW (HCHACBHIIICHHOW), W CTEapUHOBOI
(macermennoit) kuciot (r = ot —0,36 1o —0,74).

KiaroueBble cioBa: KyKypys3a; SHIOCHEpMallbHBIC MYTAaHTBHI, CEMEHA; IOJTOBEYHOCTH, IJKMPHOKHMCIOTHBIN
COCTaB; YCKOPEHHOE CTapeHue.

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

T. P. Shyianova, O. G. Suprun, R. L. Boguslayskyi
V. Ya. Yuryev Plant Production Institute of the National Academy of Agrarian Scien¢es, Kharkov, 61060, 142,
Moskovskiy ave., Ukraine, +380 (98) 949 45 24, yuriev1908@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 loggevity and the mass fraction of linoleic acid (» = 0.48—0.76);
negative relationship with mass fractions of oleic (unsaturated) andstearic (saturated) acids (» =—0.36 to —0.74).

Key words: maize; endospermal mutantsi seedsilofigevity; fatty acid composition; accelerated aging.

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

Beenenne. ['eHeTnueckoe PeryinpoBaHUE COCTaBa M CTPYKTYphl SHAOCHEPMA KYKYpPy3bl
JlaeT BO3MOXKHOCTh B 00ji€C 100N Mepe UCIOIb30BaTh IUPOKUHM MOTEHIIMAN 3TOH BaXKHOU 3ep-
HOBOW KyJbTYpPbl KaK ACTOUHUKA CBIPbS JJIsl MPOMBILIUIEHHOCTH U Pa3JIMYHBIX HAINlPaBICHUN MOT-
peOseHns, 0COOCHHO YMUTBIBas TO, YTO MYTallMd CTPYKTYpPbl 3HJOCIIEPMA MMEIOT NPHPOJIHOE
IPOMCXOXKACHUE U WX HCITOJIb30BAHNE HE CBSI3aHO C MPEOJOJICHUEM 3aKOHOATEIIbHBIX OrPaHUYe-
HUH 1 yesoBefecKnx MpenyOexaeHuil. VccienoBaHusMu OKa3aHO, YTO XpaHEHHE CEMSIH HHJI0C-
nepMagbHbIX MYTaHTOB KyKypy3bl KaKk B CEMEHOBOJCTBE U CEJIEKIIUU, TaK U B TeHOAHKaX sABJISAETCS
poONAEMOM, MOCKOJIBKY JTOJTOBEYHOCTh ITUX CEMSH 4acTO HUXKE, YeM y TPaJULMOHHO BhIpaIINBa-
€MBIX COPTOB ¥ THOPHIOB KPEMHHUCTOTO U 3yOOBUIHOTO MOIBUAOB [1; 2].

N3BeeTHO, uTO ceMeHa, OoraTble JUIUAAMH, K KOTOPBIM OTHOCHUTCSI KyKypy3a, UMEIOT orpa-
HUYEHHYIO JOJTOBEYHOCTh. BakHyI0 poJib B 3TOM UIpaeT >KUPHOKUCIOTHBINA COCTaB Macjia, B TOM
YUCIIE /1011 HEHACBHIILEHHBIX JKUPHBIX KUCIOT [3]. Jlo HacTosero BpeMeHH OIpelesieHUe 3aBH-
CUMOCTH MEXy >KUPHOKUCIOTHBIM COCTaBOM M JIOJTOBEYHOCTHIO CEMSH 3HIOCHEPMAIbHBIX MYy-
TaHTOB KYKYpPY3bl 110 CPAaBHEHHUIO C TPAJULIMOHHBIMU 3yOOBHUIHBIM M KPEMHHUCTBHIM THIIAaMH B CBS3U
C MX XpaHEHUEM HE MPOBOAMIOCH. BMecTe ¢ TeM Takoe Mcciel0BaHUE SBISIETCS aKTyalbHbIM, MO-
CKOJIbKY CIOCOOCTBYET pELICHUIO0 MpoOJeMbl MOJAEPKaHUSA KU3HECIIOCOOHOCTH CEeMSH IpU
JUIMTETIbHOM XpaHEHWHW B TeHOAHKax W pa0OYMX KOJUICKIMSX CEJICKIIMOHHBIX YUPEXKICHHN
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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 KOHTPOJIMPYEMOTO OIbUICHHUs. Marepuanom JUisl UCCle0BaHMsI MOCITY KU CeMeHa I1e-
CTH TIPOCTBIX THOPHUIOB F| M JABEHAANATH MX POAMTENBCKHUX JIMHUH, MPUHAIIICKANINX K Pa3HBIM
rpynnaM HOCUTeNeH 3HAOCIepMalIbHBIX MyTallUi, KOTOPbIE PETYIUPYIOT COJEpKaHUE U COOTHO-
IICHUE OCHOBHBIX ()pakluii YTrIeBOAOB 3€pHA: WX, ae, Su|, Se, shy 1 0OBIYHOTO 3yOOBHIHOTO THUIIA
(ssp. indentata) — rubpuna Beimmen u ero poautensekux gunuit QTK 26 M, #X 523.3M, ¢ ko-
TOPBIM CPAaBHUBAJIN BCE OCTAJIbHBIE.

3epHo KenToe, KpynHoe, yIIMHEHHOE, MJI0CKOoe. DHA0CIEPM M0 OOKaM 3@pPHOBKH POrOBU/-
HBIW, B LIGHTPE U BEPXYLIKE MYYHHUCTBIH, pbIxJiblil. [Ipu co3peBaHnM Ha BepXVALKE3epHaA 00pasy-
eTcs yriyonenue. 3y0oBUIHAs KyKypy3a CpeIu ApyTuxX IpyMIl Mosydniiad, Haubosblee pacrnpo-
ctpanenue. B 3epue conepxutcs 70—75 % kpaxmana, 1o 15 % Oenkal 3=-6 % kupa.

Hocurenu sunocnepmanbHoil MyTanuu ae npencrasieHsl Tuopmgom AE392/AE 800 u po-
nutensckumu uEusMu QAE 392, JAE 800. Ien ae (amylése exténder) ysennuupaer conepika-
HHE aMUJIO3bl — MOJIMCaxapuaa ¢ IPOCTHIMU, HEpa3BETBICHHBIMU MOJIEKYyJaMH Kpaxmana — J0
60 %. 3epHOBKY yIJTMHEHHBIE, YIIOMICHHBIE, MAaTOBO-KEJITHIC.

Myrtanus waxy (wx) mpeicraBieHa THOPHIOM DUHOM, M poauTebckuMu uHusaMu ¢ BK 69
u IBK 64. Ten wx 00ycIoBIMBaeT 00pa3oBaHUe KPAXMAIOB, MOYTH MOJHOCTBIO COCTOSIIUX W3
aMUJIOTIEKTHHA (Pa3BETBJICHHBIX MOJIEKYJI), KOTOPBIN Jiydllie, YeM aMuiio3a, TUAPOIU3YETCs aMU-
JOIUTHYECKUMHU pepMeHTaMu. Ha 3Toil ocHOBE cOBJar0T crierualibHble copTa (TUOpHIbI) CIIUPTO-
JUCTWUIATHOTO HAIPaBJIEHHUsS] TEXHOJOTUYECKORQ® HCIOJIb30BAHUA. 3EPHOBKH MAaTOBO-)KENTHIE,
CJIETKa yJIMHEHHBIE.

CaxapHblif TN KYKypy3bl IpeAcfaBiIcH HOEUTEIAMU MyTalmu su; (sugary 1) — rubpuaom
Jmutpuk u poautensekumu JuHuaMi PMCA01, SMC 266. T'eH BBI3BIBAET YaCTHUHYIO JEIPECCHIO
CHHTE3a KpaxMaya U pe3Ko YBEJIMYMBAET B 3€pHE TEXHUUYECKOM CIIENIOCTH COAepKaHUe BOJIOPACTBO-
PHUMBIX [TOJIUCAXAPUIOB U caxapOBR3epHOBKH KENThIC, ITUPOKUE, IIUPUHA IPEBBIILIACT JUINHY.

Myranus se (sugary_enhahicer, peiecCUBHbIN MOoaU(pUKAaTOp reHa su;) — rudpunom CHex-
Has koposieBa u poautedbcKum miausivMu @ CE 854, G'CE 843, KoTOpbIE OTHOCATCS K YIIy4IlIEH-
HOM caxapHOW KyKypyse c.cofiepkanueMm caxapa 7—15 % (caxapHasi KyKypy3a ¢ MyTauuen su;
comepxut 5—10 %)), 3epHOBKa Oenasi, CUIbHO MOPUIMHUCTASL, CJIETKa YAJTUHEHHAS.

Myranusigshy, (Shiinken 2) npencrapinena ruopugom SS 386/SS 389 u poauTeIbCKUMH JTH-
musvu 9SS 386, 'SS 389. 3epHOBKH CBETIIO-XKENTBIE ¢ CHILHO MOPLIMHUCTBIM JHIOCIIEPMOM.
brokupopdHamepBrUYHas TOJUMEPU3ALUS CaXapoB, B Pe3yJIbTaTe Yero UX CoJepkaHue MoBbIIIae-
Tesighop2 1432 %, uto B 10 pa3 Ooinblie, yeM y 3yOOBUIHOMN KyKypy3bl. MyTaHThI IO TeHY Sh; SIB-
AAI0TCSI OCHOBOM THOPHUIIOB CBEPXCAXapHOU KYKYpPY3Hl.

CemeHa 11 McclleJOBaHM BBIpAIIMBAJIU B YCIOBHUSIX BOCTOUHOM jecocTenu YKpaussl. Io-
YBa —=, TNIYOOKHUH CJIa0OBBIIICITIOYCHHBIA YEPHO3EM C 3€PHUCTON CTPYKTYPOH. XapaKTepu3yercs
CJICAYIOIIMMH arpOXUMHUYECKUMHU MTOKa3aTelsIMuU: coiepkanue rymyca (no Tropuny) — 5,8 %; pH —
5,8; ruaponuTHYeckas KUCIOTHOCTh — 3,29 mr / 5kB. Ha 100 r mouBsl. ConeprkaHue MTUTATEIIBHBIX
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 BEreTallud CpeJHeMeCsYHas TeMIlepaTypa IMpeBbIlana CPEeIHIOI0 MHOTOJETHIOI 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 1IeI0OM B KpUTHYECKHE IEPUOIBI IJIS
pacTeHu KyKypy3bl T'OJl XapaKTepU30BaJICsl KaK 3aCyIUIUBBIM.

JIoATOBEYHOCTh CEMSIH JUHUM U THOPHUIIOB KYKypy3bl ¢ BiaxkHOCTbiO 7—10 % wusyuanu
B MOJEIBHOM OIbITE «yCKOpeHHoe cTapeHue» mno wmerony b. C.JluxaueBa [4], KemOpbiit
MOJICIIUPYET €CTECTBEHHOE CTapeHHE BO BPEMs JUTMTENBHOTO XpaHeHus. KoHTpefiem mist 0Qomx
BapUaHTOB CIY>KWJIN CEMEHa TeX K€ JMHUA M THOpuAoB (C TOH e HCXOIHOW BIAXHOCTHIO),
XpaHUBIIKECS B OyMa)XHBIX MaKeTax MpPU KOMHATHOM Temmepatype. [lepen nagdfiom OHbITa U Ha
KaX/IOM €ro 3Tame OIpelesin JJabopaTopHbIe MOKa3aTeIN SHEPTUU NpopacTaHus M BCXOXKECTU
cemsiH cornacHo JICTY 4138-2002 [5]. Cemena npopaiiyBaiy B pyJioHaXHAMINCTIIUIMPOBAaHHON
Boze mpu Ttemmeparype 25 °C. CylecTBEHHOCTb pazivuuil Mexfly cpeflHUMM HOKa3aTelsMu
OIICHUBAJIM Ha YpoBHE BepositHocTH P = 0,95 [6].

BnusiHue ycKOpeHHOro cTapeHHsl Ha MOKa3aTelu KU3HECTIOCOOHOCIN CeMsIH OLICHUBAIU MO
WHJIEKCY BIUSHUS /, onpeaensieMomy 1o (Gopmyie

(%-:)
[ =——=100 %,
")
rac }1 — Cpe,I[HI/Iﬁ IMOKAa3aTcjib B OIIBITHOM BaPUaHTE,

X 2— cpeHul NOKa3aTeib B KOHTPOIIC,

ITonoxurenbHoe 3HaueHue [ O3HAYACT YBEIWMYEHHE II0Ka3aTens, OTPULIATEIBHOE — €ro
yMeHbleHue [2].

KupHOKHCTOTHBIA CcOCTaBYPaCTHEEILHOTO Macia omnpenensiim metonoMm Ileiickepa [7].
AHanmu3 >KUPHOKHUCIIOTHOTO @OCTaBa Maclia OCYIIECTBIISUIA METOJOM Ta30BOMl Xpomartorpaduu
METHJIOBBIX 3(HUPOB KUPHEIX KUCAOT Ha razoBoM xpomartorpade «CenMuxpom-1» ¢ mmameHHO-
MOHU3AIIMOHHBIM JIETEKTOPOM. — 11apaMeTphl paloThI: TeMreparypa TepMOCTaTa KOJOHOK —

180 °C; Ttemnepartypadyremapurens — 230 °C; temneparypa nerekropa — 220 °C; ckopocTb
MoTOKa Taza HocHTens Wazor) — 30 cm®/ MuH; 00BeM MPOOBI pacTBOpa METHIIOBBIX 3(UPOB
KHUCIOT B TrekeaHe &— 2 MM°. Mcrnosip3oBaau CTaHAApPThl HACBHIEHHBIX M HEHACBIIIEHHBIX

METHIIOBBEX YPHPOBHKUPHBIX KHCIOT GUPMBI “Sigma’.

PesynibTaTel m ux o6cy:xknenue. OCHOBHBIMU KUPHBIMU KHCJIOTaMH B Macje M3 CEeMsH
M3YYCHHBIX 00pa3lioB KyKypy3bl ObUIM HEHACBIIICHHbIE >KUPHBIE KHCIOTHI (OJIEMHOBAs
U JIMHOJIEBAs), HA JIOJIF0 KOTOPBIX MPUXOAUTCS HAUOOJbIIASI OJIS OT CYMMBI KUCIIOT: JIMHOJICBAsT —
ot 36,7 no 68,2 % B 3aBUCHUMOCTH OT I'€HOTHUIIA M BapUaHTa OIbITa, OJieMHOBas — oT 17,4 1o
47,8 %. MeHbllyto, HO 3HAUYUTENBHYIO JOJIO0 COCTaBIISJIM 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 MaccoBoli J10Jie JIMHOJIEBOM KHCIIOTHI BBIACISIOTCS 00pa3ibl 3yOOBUIHOTO MOABUIA —
rubpua Beimmen u pomurensekas munus X 523 3M (B KOHTPOJILHOM BapHaHTe B cpenfieM 3a
2011 u 2014 rox 59,1 u 67,3 % cOOTBETCTBEHHO); BOCKOBHJHBIE (reH wx) — rubpun bunom
u poaurensckue muann $BK 69 u ABK 64 (59,0; 57,7; 61,2 %); HOCcUTenM TeHa a@é — = npubpun
AE 392/AE 800 u pogurensckue muann 9 AE 392 u SAE 800 (57,6; 60,0; 58,1 %). Haumenninei
MacCOBOH JI0JIeH JIMHOJICBOI KHUCIIOTHI XapakTepuzoBanuch aunun 9SS 386 (ren shy) — 37,2 %
u JCE 843 (se) — 39,4%. Y ocTanbHBIX 00pa3loB 3TOT MOKa3aTeNlb ObLISHPOMENKY TOUHBIM
u coctaBui B cpenHeM 43,0—49,4%.

MaccoBast 707 BTOPOH MO MPEJCTABIEHHOCTH >XUPHOM KHUCIOFBI WOJEHHOBOM) Oblia
OoubIlie y HOCHTENCH reHa se — rubpuaa CHexxHas KoposieBa U pefuntennekux nuauii ©CE 854
u 3CE 843 (B cpennem 3a 2011 u 2014 rox coorBercTBeHHO 41,85 35,6946,01%); HOCHTENEN TeHa
shy — rubpuga SS 386/SS 389 u mumnii 9SS 386 u I'SS 389 (4047; 44,0; 38,7 %); HocuTEnEH
rena su; — rubpuna JAmutpuk n muanii $MC 401 u SMC.266 (384; 39,5; 39,2 %), a Taxxke
y 3yb6oBuaHo# muann $TK 26 M (36,6 %).

Huskas maccoBast moas onerHoBoM Kucnothl (19,4%0) otmeuena y muamun 3X 523 3M
3yOOBHIHOTO MOABHUAA. Y OCTaNbHBIX THOPUAOB W JIMHUW, MACCOBAs JIOJIS OJICMHOBOM KHCIIOTHI
coctasisuia 24,4—26,5 %.

ITo MaccoBoit 10J1€ TATBMUTHHOBOM KUCIOTH (iama30H u3MeHYUBOCTH OT 9,4 no 12,2 %)
00pa3ipl MaJlo OTIWYAIKMCH APYT OT Apyra, ATOTRIOKa3aTellb HE YJaloCh CBSI3aTh C HAJIMYHUEM
ONpeNeNIeHHON 3HIocnepManbHO MyTauudi. [ToBBlEHHON MaccoBOMl 10€il MaJlbMUTHHOBOU
KHCJIOTHI XapaKTepU30BaIMCh Hocuted rema sk, — rudpun SS 386/SS 389, munun 3'SS 389
u 9SS 386 (12,02; 12,3; 12,5 %);, fiocrenu rena ae — rubpun AE 392/AE 800 u nuHus
3'AE 800 (12,3; 12,4 %); nuaus QBKW9 (wx) — 12,2 %.

Huzkoii noneit manbMUTHHOBOMW KHCIIOTHI XapaKTePU3YIOTCS HOCUTEIH TeHa Su; — TUOpUI
Jmutpuk u muaus S MC 266 (9,9.19,4%), a Taxke manun 3 X 523 3M (3y6ouanas) — 9,7 %
1 3BK 64 (wx) — 9,9 % MaecTalsHbIX 00pa3oB 3TOT MoKasarenb cocTasasa 10,2—11,2 %.

JIoNTOBEYHOCTH CEMSH JHIOCTIEPMATBHBIX MYTAHTOB XapaKTePU3YIOT SHEPTHUS MPOPACTAHUS
U BCXOXKECTh B ONBIFHOM BaplaHTE 110 CPABHEHHUIO C KOHTPOJIbHBIM, a TaKKe MHIEKCHl BIUSHUS
(hakTOpOB B MOJIEITBHOM OHBITE «yCKOPEHHOE CTAPCHUEY.

B nonapfisitomnie OonblIMHCTBE ciaydyaeB (56 w3 oOumiero koiaudecTBa 72) sHeprus mpo-
pacTaHusI I, BEXOESCTh CEMSIH CHUKAIIMCh, B OCTAIBHBIX CIIy4asX HE U3MEHWINCH WIH HE 3HAYH-
TENbHO YBEIUYHINCH, O YEM CBHUJIETEIbCTBYIOT UHACKCHI BIUSHUSI.

BWOmeiTHOM BapwaHTe CpPaBHUTENHBHO BBICOKMMH IIOKA3aTENsIMU DHEPTHH IMPOPACTAHUS
U BCXOXCCTH XapaKTepHU30BaJUCh CEMEHAa O0OMX JIeT PEenpoayKIUU 00pas3loB 3yOOBHIHOTO
noaBua — rudpuaa Bemvmen (Bo Beex ciaydasx 100 %) u muaun YTK 26 M (92—94 %); cemena,
BeIpamieHabie B 2011 roxy, — Hocurenei rena ae — rudpuma AE 392/AE 800 (cooTBETCTBEHHO
96 u 99 %) u martepunckoi yuHUE Y AE 392 (100 %); HOocuTenel reHa su;: TuOpuma 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 IPU YCKOPEHHOM CTapeHuu (Tabnuna 1).

B o00a roma nccienoBanuii UMEIN MECTO:

— MOJIOKUTENIbHAS CPEHSS CYIIECTBEHHAs! KOPPEALUs MEKy MacCOBOM A0Jel JIMHOIEBOM
KHUCJIOTBI, C OJHOW CTOpPOHBI, U JHEPrHe NpopacTaHHs, BCXOXKECTbIO, 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) Koppemsduusi MEXIy MacCOBOM [0Jiel O0JIEMHOBOM KHUCIOTHI Hf\ TeMH Ke
nmokasarejisiMu: 7 cocTasisi1 ot —0,44 no —0,65;

— OTpULIATeNbHAsl CPEHsIs,, B OCHOBHOM CYIIECTBEHHAs (MCKIIIOYas SHEPINIO HpOPacTaHUs
u ee uHjaexc B 2011 roay) Koppemsaius Mexly MacCOBOM J0J1ei cTeapuHOBOKNCIOTHI HJTEMHU e
roxaszaresisMu: 7 cocTabisit ot —0,36 no —0,61;

— OTpULATEeNbHAST CPEAHSAS WM ciabas, B OCHOBHOM HecyllecTBeHHas (Rpome SHEpruu
npopactanus B 2011) xoppensiuysi Mexay MaccoBOM JOJEH MaJIbMUTHHOBOM KHEIOTHI U TEMU Ke
nokazarensamu: » coctaBua B 2011 r. or —0,39 mo —0,50, B 2014 r4o01%:0,12"10 —0,40. B sTOM
cllydae MOXXHO KOHCTaTHPOBATh TEHACHLUIO K OTPULIATETbHON £BsI31.

st MaccoBBIX JI0JIE TATbMUTOJICMHOBOM M HHKO3eHOBOMWMKMCHOT B 2011 romy Halmro-
Jlanach OTpULIATENIbHAs CPEIHSS KOPPEIISLUSA CO BCXOXKECThIO MMHIEKCaMU SHEPTUU IIPOPACTAHUS
(HecymiecTBeHHas1) U BcxoxecT: r coctaBisin or —040 no —0:48. B 2014 rony umena mecrto
HOJIOKUTEIbHAS CPEHsSl CYIIECTBEHHAs KOppesslus WaccoBOMH J0NM NaJbMUTOJIEHHOBOM
KHUCJIOTBI C MHIEKCOM SHEPTUU NpOpacTaHusl.

Crnenyer OTMETUTb, UTO AJIS BCEX >KUPHBIX, KUEHQT KOPPEIALMSI MacCOBON IO C IHEpruen
IPOPACTAHUS ¥ BCXOXKECTHIO B KOHTPOJIHLHOM BapHaHTe Obuta ci1aboi MM OTCYTCTBOBAIA.

Tabnuuya 1. — KoacpdmuneHTbl koppenaui MexxayitHaekcamm BNsHWUS YCKOPEHHOTO CTapeHns Ha MacCoBYHO
OO0 XXUPHBIX KUCMOT y 3HAOCNepManbHbiX MyTaHToB Kykypysel, 2011/2014 rog,

Table 1. — Correlation coefficients between the'indexes of the accelerated aging effect on the mass fraction of
fatty acids in maize endospermal mutants, 2094/2014
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&N ifiosas 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
MarfbmyTonentosasi 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 MO 00pa3iiaM 3HAYUTENbHO YBEIUUUIACh
MaccoBasi JI0JIsI MAJIBMHTOJICMHOBOW KUCIOTHL: [ = 47,26 %. Haubonee 3nauntensasiM (1 > 50 %)
9TO yBenuveHue ObuT0 y rubpuaa JIMUTpHK (su;) U ero MatepuHckon jgunuu Y MC 401, Gruaun
J'AE 800 (ae), rubpuna Cuexnas Koposesa (se) u 00eux ero pomurensckux jmuanii — QCE 854
u SCE 843. Bmecte ¢ TeM 3yOOBHIHAS JIUHUS 34X 523 M cauzmna MacCOBYIO JI0JII0 P01 KMEJIOThI
Ha 26,6 %. 3HaUUTEIbHLIC M3MEHCHHUS MMEIIM MECTO B MAacCOBOM HOJIE PHMKO3aHOBOM KHUCJIOTHI:
yBenuuenne Ha 65 % y nuaun SMC 266 (su;), yMeHbIIeHHe y 3y60BUIHOrO rHOpHEa Boimmen u
muaun @ AE 392 (ae) (I<-50 %); 9iiKO3€HOBO# KHUCIIOTBI — yMEHBIICHUE y 3y00BHIHON JTHHUM
QTK 26 M (I =-52,08 %), ysenuuenue y qunun G CE 843 (se) (I = 68,24%). MoxHo Takxke
OTMETHTB OOIIYI0 TEHICHIUIO K YMEHBIIEHHIO COJCPKAHUS JTMHOICHOBOWKACIOTH (16 00pa3moB
u3 18), siiko3aHoBoi1 KucnoTh (12 06pasnos u3 18).

PaccmoTpum 3HaUMMBIC KOIPPUITUCHTH KOPPEIISAIUN MK Y WHACKEAMI BIUSHUS yCKOPEH-
HOTO CTapeHUs Ha MAaCCOBYIO JIOJIIO >KMPHBIX KUCIOT y SHAOCIEPMAIBHBIX MYTAaHTOB KYKYPY3bl
(B Tabmume 1 oTmeueHBl 3HAKOM «*»). CymiecTBeHHBIMH) ObuUTH KOJPPHUIIMEHTH KOppeisuy,
Kacarolluecss B OCHOBHOM OEreHOBOM — HACHIIIEHHOM KUPHOM, KUCIOTHI, KOTOpas 0OHapyskKeHa
TOJIKO Y 00pa3moB 3yOOBHIHOTO MOABHAA. B Tpex ciydasxioti Kod()GHUIHEeHTH OTpUIaTeIbHBIC,
MpPUYEM BCE OHHM BBIPAXKAIOT COOTHOIICHHE MEXIy HACBIMICHHOW M HEHACBHIIIEHHOW KHCIOTAMHU.
B dethipex ciydasx k03 PHUIHCHTHI, IO KpaiHeH MEPEB OJIWH U3 JIBYX JICT, MOJIOKUTEIHHBIC; U3
HUX JIBAa — MEXIY IBYMs HACBIIIEHHBIMH XUPHBIMW, KHCIOTaMH, BA — MEXAY HACBIIICHHON
W HEHACBIMEHHOW KkucioTamu. KodhuimeHTy, KOppensiun MeXIy MAaCCOBBIMU  JOJISIMU
OJICMHOBOM U JIMHOJIEBOM KUCIOT (00 HeHaEhINICHHBIE) OTPUIIATEIbHBIMA.

MoXHO mpennoaraTh, YT0 HeHACHIICHHAs TMHOJIEBast KUCIOTa OyIeT crocoOCTBOBATH I10-
BBIIICHUIO JJOJTOBEYHOCTH CeMsIH y HOCH®eel yka3aHHbIX TeHOB. DakTHuecku xe HOCUTENH Te-
HOB se — ruopua CHexHas KoponeBayy poautensckoit muann 3 CE 843; su; — rubpuna JIMur-
puk, muani 3MC 266 1 MC 401, \a Taxke wx — rubpuaa bunom, mueuii $BK 69 u IBK 64
XapaKTePU30BAIHUCH MOHMKCHHOUgIOMTOBEYHOCTRIO. [Ipy 3TOM HOCHTENN MyTaIuil su; U se OTJIU-
YalOTCS TOBBIIIICHHOW MACGEOBQIL/ TOJICH OJICMHOBOM KHCJIOTHI, OO0JIAAlONIe MPOTEKTOPHBIMU
cBoiicTBamu. B TO ke BPEMS CPaBHUTEIHHO BBHICOKYIO JOJITOBEYHOCTH MOKA3aIM CEMEHA HOCUTEIN
reHa ae — rudpunaAE 392/AE 800 u poautenbckoit muann @ AE 392. Camyro HU3KYIO J0JITOBe-
YHOCTH MPOSBUIIM CEMEHAYHOCUTENIEH TeHOB shy, — muauit @SS 386 u 4'SS 389, nmMeroriue noBbI-
HICHHYIO0 MaccOBYI0 JQJII0 TPUTIIMLEPHUIOB MATbMUTUHOBOM, OJIEMHOBOM U CTE€ApUHOBOW KHPHBIX
KHUCTIOT 4AHa U3/ K0P PUITNCHTOB KOPPEIAINN CBUACTEIHCTBYET O MOJIOKHUTEIHLHOW CBSI3U MOKa3a-
Tenei T0JIOBEUHOCTH CEMSH C MacCOBOM J0JIeH JIMHOJIEBON (HEHACHIIIIEHHOM) KUCIIOTHI; OTpHIla-
TETLHOMYCBA3M C MACCOBBIMH JIOJISIMU OJIEMHOBOU (HEHACHIIIEHHOW) U CTEApUHOBOM (HACHIIICH-
HOM) KucaQr. OTpHULaTeNnbHas CBSI3b COJAEPKaHUS OJIEMHOBOM KUCIIOTHI C JOJTOBEYHOCTHIO CEMSH
HE J1a€T OCHOBAHWS TOBOPUTH 00 OJHO3HAYHOW TOJOKUTEIBHON CBSI3U COJEPKAaHUSI HEHACHIIICH-
HBIX )KUPHBIX KUCJIOT C JIOJIFTOBEYHOCTHIO CEMSIH SHAOCIIEPMATIbHBIX 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.

3akaouenue. OCHOBHBIMH KUPHBIMH KHCIOTaMU B Macje U3y4YEeHHBIX 00pa3loB KyKypy3bl
ABJIAIOTCS HEHachlllleHHble — osienHoBas (17,4—47,8 %) u nunonesas (36,7—68,2 %). Menb-
IIyl0, HO 3HAYUTEIbHYIO JIOJII0 COCTaBISIOT HACHIIICHHBIC >KUPHBIC KUCIOTHI: MAIBMUTUHOBAS
(8,9—13,5 %) u creapunosas (1,4—4.,4 %). OcranbHble KUPHBIE KUCIOTHl — IaJIbMUTOIEHHO-
Basi, THHOJICHOBAsI, SMKO3aHOBAas (apaXxMHOBAs), HIIKO3eHOBasl, OeTeHOBasI — MPEACTABNEHHI OUYCHB
mayoi goneit: ot 0,06 mo 4,32 %. Macno u3 3epHa 00pasioB 3y0OBHIHOTO HOABHIA — IHOpHIa
Boimnen, muanit TK 26 M u 3X 523 3M — coiepKuT Takke GereHOBYI0 KHCIOTY B HE3HAYUTE-
npHBIX KonmdecTBax (ot 0,07 mo 0,18 %).

PamxupoBanue 1o MaccoBo¥ J10Jie B pa3HbIe TOJIBI B [IEJIOM COBMAACT IS JKUPHBIX KUCIIOT CO
CPaBHUTEJIBHO BBICOKOM MAacCOBOM JOJIEN — CTEapUHOBOM, OJICMHOBOM, JIMHONMEBOM, JTMHOJIEHOBOM,
MaJILMUTHHOBOM. J{J151 JKUPHBIX KUCIIOT C HU3KOW MacCOBOW JAONGH paHXUPOBAHNES HE COBIAACT.

[ToBBIIIIEHHON MacCOBOM J10JIeH JMHOJEBOM KHUCIIOTHK BBIAGIMHOTES 00pasiibl 3yOOBHIHOTO
noaBuaa — rubpua Bemvmen u muann YTK 26 M u 34X 523 3M, BocKOBUIHBIE — HOCHUTEIH I'eHa
wx — ruOpua burom u pomurensckue muann $BK 69 u ¢ BK 64; reda ae — rubpun AE 392/AE 800
U poautensckue yuann YAE 392 u J'AE 800 (47,9—6%3 %). Haumensineil maccoBoii monei
JIMHOJIEBOM KHMCIIOTBI XapaKTepH30BaIUch TuHun $SS 386y (fen $71,) u G'CE 843 (se) — 37,0 u 39,4 %.
VY ocranbHBIX 00pa3LOB 3TOT MOKa3aTelb ObUT MPOMEXYTQUHBIM — B cpeHeM 43,0—49,4 %.

MaccoBasi 10151 0JIEMHOBOM KHCIIOTHI ObIIa OOMBINEH Yy HOCUTENel reHa se — ruopuaa CHexHas
xoposnesa u poautensekux uaui QCE 854 u, dCE843435,6—46,0 %); rena su; — rubpuaa JIMutpuk
v muanit YMC 401 u SMC 266 (38,4—39,5 %), a Taoke muanu QTK 26 M (3y6oBuaHoi). Huskas
MaccoBasi A0Sl ofienHOBOW KHUCIOTHI (194 %)eTMedeHa y nuHuM 3yO0OBUAHOTO MOJBHIA 34X 523 3M.
Y ocTaJTbHBIX THOPUIIOB ¥ JIMHUH MacEOBASRIOINST OJICMHOBOM KUCIIOTHI cocTaBiisuia 24,4—26,5 %.

IToBbIlIeHHOW MaccoBOW J(OJICH, NaIbMUTHHOBON KHUCIJIOTHI XapaKTEPU30BAJIUCh HOCHUTEIHN
rena shy — rudpun SS 386/SS 389, mutimu J'SS 389 u @SS 386 (12,0—12,5 %); rena ae — rud-
pun AE 392/AE 800 u mupusdAEY00 (12,3; 12,4 %); manus QBK 69 (wx) — 12,2 %. Huskoit
JI0JIe# MaTbMUTUHOBOM KHCIQIBIXapaKTepHU3yIOTCsl HOCUTENH TeHa su; — ruopua JAMUTpUK u au-
mus 3 MC 266 (9,9 u954, %), ataxke mannn 3 X 523 3M (3y6osuanas) — 9,7 % u SBK 64 (wx) —
9,9 %. y ocTanpHBIX 00pa3I0B ATOT MoKa3aTenb cocTaBisut 10,2—11,2 %.

B omnbiTe £ YeKOpeHbIM CTapEHUEM JO0JITOBEYHBIMU OKA3aJIUCh ceMeHa 00paslioB 3yOOBUI-
HOTO MOJABHAN— MuOpuaa Beimmen w nunun X 523 3M, HocuTenel reHa ae — rudpuia
AE 392/A#F 800 ‘w marepunckoit auHuu P AE 392. Huzkoil 10aroBEYHOCTHIO XapaKTEPH3YHOTCS
ceméHa, HoednTehell rena se — rubpuna CHexHas KopoieBa W poautensckon suann G CE 843;
wéna shy — Miamii 9SS 386 u 3'SS 389.

JLy1st BceX KMPHBIX KUCIOT KOPPESIIIHS MacCOBOH JIOJIM C TIOKA3aTESIMH KHU3HECTTOCOOHOCTH
CEeMSHJB KOHTPOJILHOM BapuaHTe Obl1a c1a0o0il UM OTCYTCTBOBAA.

YcraHoBIIEHA MTOJIOKUTEIBHAS CBSA3b [TOKA3aTENEN JOJITOBEYHOCTH CEMSIH C MACCOBOM JI0JIEH JIH-
HOJICBOH (HEHACHIIIEHHOH ) KUCIOTHI (7 = 0,48—0,76); oTpuIiaTebHast CBSA3b C MACCOBBIMH JOJISIMHU 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, ysenwdenwme y mumamu (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).
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