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BOPEA.LIbeIﬁ IJEMEHT BO ®JIOPE
BACCEHHA p. ITAPIIA

A. M. AreeBa, T. b. Cunaesa, T. B. sKypassesa

B crartpe TIpUBOJATCA CBECHUA O 60pe'dﬂbHOM, WJINn Ta€KHOM, SJIEMEHTE (bJIOpr Gacceiira
p. Hapua; AHAJIN3NPYETCSL TaKCOHOMHUYECKHUIT COCTaB TaeKHbIX BH/IOB, COOTHOIIEHHE MKN3-
HEHHDbIX d)OpM, SKOJIOFO-(I)HTOL[CHOTH‘ICCKHX TpyIIL; OTMEYAlOTCA BU/bI, BXOJAIINEC B (I)C/I[C-
PaJbHYIO U PETrMOHAJIbHYIO KpaCIII)IE KHHUTH.

KiaroueBsie cioBa: duiopa, Gopeasibubiit Buj, Gacceitn pekn, p. Ilapra.

BOREAL ELEMENT IN THE FLORA OF THE
PARTSA RIVER BASIN

A. M. Ageeva, T. B. Silaeva, T. V. Zhuravleva

The article contains information on the boreal and taiga flora element of Partsa basin.
Analysis the taxonomic composition taiga species, the ratio of life forms, ecological and
phytocoenotic groups is conducted. Species listed the federal and the regional Red Data
Books are pointed out.

Keywords: analysis of flora, boreal species, river basin, Partsa river.

Pexa Ilapra sBisiercst mpaBoGepesKHbIM TIPH-
TOKOM P. BaJi, KOoTopbIii B CBOIO OYepe/b BIAIAeT
B p. Moxkiy. Peka Geper nauyamo y c. Alarie-
Bo Cracckoro paitona Ilensenckoii o6sactu. Ee

qummaa — 117 M, 13 Hux 92 KM — Ha TepPUTOPHUH
Moppaosuu. Ilnomaab Gacceitna ITaprbr cocras-
aser 2 700 km? [1; 7; 11; 15-16]. Ha puc. 1
Ipe/icTaBJIeHa Kapra 6acceiiHa peku.

':\/’/Lufj}e':———’

Puc. 1. Kapra-cxema 6Gacceitna p. I[lapma
© AreeBa A. M., CunaeBa T. b., JKypasnesa T. B., 2013



Pacnonosxenne  uccaenyemoit  teppuropun
Ha CTBIKEC JIECOB M cTemneil 00yCJIOBUJIO Pa3HO-
o6pasue GOTAaHMKO-TeorpapUYECKUX 3JIECMEHTOB.
HecomuenHo, 3TOMy  cHnocoOCTBOBaJa — TaKiKe
aHTpororeHHas Ttpancdopmanus JgaHaAmadTos,
BBIPAXKAIONIASCS, B IEPBYI0 oyepe/b, B CBejle-
HUM JICCOB, TIPUBE/IIEM K YBEJIUYCHUIO TJIOMIAN

OTKPBITOTO TTPOCTPAHCTBA U IHPOKOMY PACIPO-
CTPAHEHMIO JIECOCTEITHBIX M CTEITHBIX 3JICMCHTOB.
Bcero Bo ¢iope aGopureHHOro KOMIIOHEHTa Gac-
ceitna Ilapipl 3aperucrpupoBano 784 Buza cocy-
UCThIX pactenuit u3 346 pomos u 97 cemeiicTs.
CoorHolrenne rpyni 60TaHUKO-TeorpadIecKx
271eMeHTOB (DJIOPBI TIOKA3aHO Ha pHC. 2.

ITL10pH30HAIbHAS
284 Buaa

(%

r‘
:
Rt
%

JlecocTenHan /«

161 BHO

[loaTaexHan

BopeaabHas
106 BugoOB

Hemopa/bHas
59 BugoB

Crennas
40 BHIOB

Puc.

2. Pacupesenenue BuioB abopurentoit ¢paximn duopbl Gacceitna p. [lapia mo rpymmam

60TaHIKO-TeOTPAUUECKIX ITEMEHTOB

Beaymiee mnonoxenune Bo (uiope Gacceitna
p. Ilapupl 3aHEMAIOT PACTEHHS JIECOCTEIHO-
r0, HOATAEKHOTO U GOPEeasbHOrO 3JIEMEHTOB.
PacemorpuM coorHomeHns: B GOTAaHUKO-TEOrpa-
(uyeckux sseMeHTaX al0OPUTEHHOIN Qpaxiuu
(b1opBI IpyNIl BUAOB IO TUIAM apeajioB, KO-
JIOTO-IIEHOTHYECKOH IIPUYPOYEHHOCTH, KU3HEH-
HbIM (DOpMaM.

I'pynma GopeanbHOTO, WM  TAEXHOTO,
aJeMeHTa OObefMHSeT BU[bI, apeal U HCTO-
pHUsl Pa3BUTHS KOTOPBIX CBS3aHBI € OOLIMPHOIL

I0JI0COi XBOIiHbIX JecoB CeBepHOro moJylia-
pusi. B JmTeparype BCTPEUYAIOTCS PA3JIUIHbIE
HA3BaHUsS JAHHOTO KOMILTEKCA: GOpPeasTbHO-TO-
JIAPKTHYECKHE W 6OPeaTbHO-TIATC0APKTUIECKUE
Bujbl [6]; 6opeasnbHO-TaexkHbIEe, GOPEATHHO-TIY-
rosble sJjieMeHTbl [2; 12].

K aroii rpynme Bo daope Gacceitna Ilap-
bl Hamu otHeceno 106 sugos, nau 13,5 % or
Bceil (hJIOpbI, MPUHAJIEKAINX K 32 ceMencT-
BaM u 66 pomam. TakcoHomuyeckuii cocraB Gope-
aJIbHOTO aJieMeHTa (JIopbl IpuBejieH B Talu. 1.

Ta6auma 1

TakconoMudeckuii coctaB GopeasbHoit ¢iopsl Gacceitna p. Ilapua

Yuco BUIOB Yucsio pojsioB Yucsio ceMeiicTB
Taxkconbr
a6CoTIOT. % a6CoJIIOT. % a6CoJIIOT. %
Polypodiophyta 5 4,8 4 6,1 3 9,3
Lycopodiophyta 3 2.8 1 1,5 1 3,1
Pinophyta 3 2,8 3 4,5 2 6,3
Magnoliophyta: 95 89,6 58 87,9 26 81,3
Magnoliopsida 67 63,2 44 66,7 19 59,4
Liliopsida
28 26,4 14 21,2 7 21,9
Bcero 106 100,0 66 100,0 32 100,0

Cepml «bunonornveckne HayKun»



B sror kommiexe BxoxsaT 6 BugoB (Pota-
mogeton alpinus Balb., Eriophorum vagi-
natum L., Comarum palustre L., Ledum
palustre L., Vaccinium uliginosum L., V.
vitis-idea 1.), Kotopbie MOryT ObITb OTHE-
ceHbl K Tpymnmne apkrob6opeanbHbix [13; 14]
nan runoapkrobopeasbubix [5]. UMx apea-
abl: ronapkrudeckuit  (Eriophorum vagina-
tum, Potamogeton alpinus), eBpocuGupckuii

(Ledum palustre), eBpocu6upcko-ceBepoame-
pukanckuit (Comarum palustre, Vaccinium
uliginosum, V. vitis-idaea).

IIpeoGaagane BujoB ¢ OOMIUPHBIMU TO-
JADKTUYECKUMU W eBPOCHOUPCKUMHU  THIIAMU
apeanoB (77,3 %) COOTBETCTBYET UIMPOKOMY
MUPKYMIIOJAPHOMY PACTIPOCTPAHEHUIO TACKHOM
30HBI, B KOTOPOH (DOPMUPYIOTCS CXOIHBIE KO-
goruyeckue yeaosust (tabm. 2).

Ta6aumna 2

Teorpaduueckuii ciextp GopeanbHoro snementa ¢ropsi

JloJiroTHbBIE TPYHIIBI ¥ TIOATPYIIIBI APeajoB Yicso BujioB Eﬂilgfgzi‘;ﬁigz—
[LmopupernoHaabHast 2 1,9
losapkriueckast 24 22,6
EBponeiicko-3ana/{HocHOMPCKO-CeBEPOAMEPHKAHCKAs 2 1,9
EBpocubupcko-ceBepoaMepuKaHCKast 16 15,1
EBporeiicko-ceBepoamMepuKaHCKast 4 3,8
EBpasuarckas 12 11,3

CoOCTBEHHO eBpas3uaTcKast 11 10,4
BocTtounoeBponeiicko-aznarckast 1 0,9
EBpocu6upckas. 34 32,1
Co6CTBEHHOEBPOCHONPCKAST 19 17,9
EBporeiicko-3arnaiHocubupcKast 11 10,4
EBpocn6upcKo-apeBHeCpeaIN3eMHOMOPCKAST 1 0,9
EBporeiicko-3amaiHocu6GUPCKO-IPEeBHECPEIN3EMHOMODCKAST 1 0,9
Bocrounoesporeiicko-cubupcerast 2 1,7
EBpomeiickas 12 11,3
Bcero 106 100,0

K rakum Bugam ornocsites:Lycopodium
clavatum, L., Gymnocarpium dryopter-
is (L.) Newm., Pinus syloestris L., Carex
vaginata Tausch, Betula alba L., Lin-

Swartz, P. media Swartz u np. B crekrpe
9KOJIOTO-T[EHOTHYECKUX TPYII OGOPEeasbHOTO
ajeMeHTa (DJIOPBl JUIUPYIOT PpacTeHus 060-
gotabix (38,7 %) u necunix (34,9 %) coo6-

naea borealis 1., Pyrola chlorantha wmects (tabm. 3).
Ta6numa 3
CuekTp 9K0JI0ro-HeHOTHYECKHX IPYIII TA€XKHOro djeMenta ¢aopst
IKOJIOrO-1IeHOTHYeCKasT TPYIIa Yucno BULOB % OT 4uC/la BUJOB TA€KHOIO 3JIEMEHTa
Jlecnas 37 34,9
DBPUTOINHO-JIECHAS 9 8,5
Bopeasbio-recias 21 19,8

BECTHUK Mopiosckoro ynusepeuteta | 2013 | No 3—4



Oxonuanue maoba. 3

1 3
Boposas 6,6
Jleco-nyrosas 7,6
JlyroBas 1 10,4
Jlyrosast aBputonHas 7,5
JlyroBo-omymeunas 2,8
Bosornas 41 38,7
OusmrorpodHo-600THAS 13 12,3
Jleco-60s0THAsS 19 17,9
JlyroBo-GoJotHast 7 6,6
[Toiimenno-syrosas 2 1,9
Bopgnas 7 6,6
Boanasa 5 4,7
TIpu6pesxHo-BoOIHAS 2 1,9
Bozno-6os0THAs 1 0,9
Copmnas 1 0,9
CopHo-JsiecHas 1 0,9
Bceero 106 100,0

CHekTp >KU3HEHHBIX (hopM GOPEabHOIO dJIe-
MEHTa PasHOOOpa3eH, YTO OTPaKeHO B Talbml. 4.
Jlugmpyroniee MOJOKEHIE B €r0 COCTaBe 110 KJac-
cudukarnn K. Paynknepa [17] 3anumator remu-
kpurrroduter (Dryopteris cristata (L.) A. Gray,
Briza media L., Calamagrostis canescens (We-
ber) Roth, Thyselinum palustre (L.) Rafin., Py-
rola media, P. minor u np. — 40,6 %), sHaunTE B
Ho yuactue reoduros (Gymnocarpium dryopteris,

Carex ericetorum Poll., C. loliacea L., Epipo-
gium aphyllum (F. W. Schmidt) Sw., Allium
angulosum 1., Moneses uniflora (L.) A. Gray,
Trientalis europaea 1. v np. — 11,4 %), Ha momo
JIPEBeCHBIX pactenmii mpuxoaurest 23,6 % (Picea
abies L., Pinus sylvestris L., Juniperus communis
L., Salix lapponum L., S. myrtilloides Salisb.,
Calluna oulgaris (L.) Hill, Chamaedaphne ca-
lyculata (L.) Moench n ap.).

Ta6auma 4

CocraB xusnennsix ¢popm GopeaibHOro djementa (Giopbt

no kaaccupukanuu K. Paynkuepa

Yucio BUIOB

JKusnennas dopma /) OT HHc/Ia BULOB
T'mmoapxro-60- . TaeKHOTO dJIeMEeHTa
Bopeasbmbre
peasbHbIe
Mesodanepodurbt - 6 5,7
Hanodanepodurni 2 9 10,4
[lepeBsimmctbie XaMeuThb 1 7 7,5
Tpassuucroie XxaMedUTbL 1 7 7,9
T'emukpunToduThH 1 42 40,6
T'eodursl — 12 11,4
Terodurbt 1 1 1,9

Cepusi «Brosiornyeckie HayKu»




Oxonuanue maoba. 4

1 2 3 4
Tupodurnt - 3 2,8
Tepoduret - 4,7

Cuesxnuvle zpynnot

Temukpuntodutsl nin xameuTbt - 1 0.9
Temukpuntodutsl nin reoduTst - 1 0,9
TemukpunToduTel nin resoduTst - 2 1,9
TemukpunToduThl Wi TepoduUTHI - 2 1,9
Temodurer wim reoduThr - 2 1,9
Bcero 6 100 100.,0

B cocraBe Taexuoro sjementa GJIOPBI
Gacceitrna Ilapipl MHOTO peIKHUX BUOB, MOJI-
JIEKAIUX OXpaHe. MHOTHWE M3 HUX BKJIOYEHBI
B Kpacnyio knury Pecrny6anku MopaoBusi:
Eriophorum gracile Koch ¢ xareropueii 0
(Bepositio, ucuesnysuii  Bun),Utricularia
intermedia Hayne c kareropueit 0, Botrychi-
um matricariifolium A. Braun ex Koch ¢ ka-
teropueit 1 (ucuesatomuii Bun), Epipogium
aphyllum c xareropueit 1, C. limosa L. ¢ xa-
teropueii 2 (yssBumbiit Bun), Salix lapponum
¢ kareropueit 2, Drosera rotundifolia L.c xa-
teropueil 2, Oxycoccus palustris Pers. ¢ kate-
ropueit 2, Potamogeton alpinus ¢ xkareropueii
3 (pexkuii Bun), C. rhynchophysa C.A. Mey.
¢ kareropueit 3, Ranunculus kaufmanii Clerc
¢ kareropueii 3, Pyrola media c xareropueit 4

(neonpenmenennsiii Bun), Galium trifidum L
[4]. OcoGoe mecto B aToM mepeuHe 3aHUMA-
er Epipogium aphyllum, KOTOpbIil SBISETCS
00BEKTOM TOCY/IAPCTBEHHOI OXPaHbl U BXOJUT
B Kpacuyio kuury Poccuiickoit Degeparun
[Tam sxel. Linnaea borealis pexomeHnjoBaHa
B Kpacuyio knury Pecny6ankn Mopaosus
[Tam xe].

B macrosimiee Bpemsi B Oacceiine Ilapiipr
HET CHEIIaJbHO OXPAaHSIEMBIX IPUPOIHBIX Tep-
puropuii. B HacTosimee BpeMst IpeIOKEHbI K
OXpaHe HecKoJbKo ydacTkoB (Bossne c. Cyp-
ronp 1 Hukombckoe, ckionsl y c. Illumapeska
n Kaskao/Ka), 0JiHAKO BCe OHU — CO CTEIHOM
pacrurtesnbroctbio [3; 8—10]. HeobGxomum mo-
UCK YPOUHMII C PEAKUMU GOPEATbHBIMH dJIEMEH-
TaMH, WX THIATeJbHOE M3Y4YeHHe U OXPaHa.
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B crarpe npuseseH 0630p AMKOPACTYIINX
(8 Bugos) n guuaromux (4 Buga) GOAPBILHU-
koB (Crataegus L., Rosaceae) B Cpennem u
Huxnem IloBoskbe.

Koncnekr poga Crataegus Hukuero u
Cpeanero IloBoJkbsi.

Ilogpoxn Crataegus
Cexuust Crataegus

1. Crataegus volgensis Pojark. — Gos-
pbIHUK BoJoKCKui. CpennHe- U HUKHEBOJDK-
ckuil Buzi. J{OBOJIBHO peKo BCTpeuaercsl B IMPH-
BospKCKMX paitoHax Cpeaneit n Huwxueit Bosrn
(or Ymbsgnoscka no Bosrorpama),okanusyercs
na sanage Camapckoro 3apomkbsa (Cokosbu
ropbl, Tombarmu) [6-11; 14-15], B OGacceiine
p. Hou [15]. Onucan u3 oxpecruocreii r. Ca-
paroBa.

C. wucrainica Pojark. — GospbIuHuk
ykpauHckuii. J{HernpoBckuit Buza. BosmoskHO
HaxoskeHue Ha 3amnajge Huskaero IloBosnkbs.

2. C. ambigua C. A. Mey. ex A. Beck.
— OGOSIPBINTHUK COMHUTEJbHBIN. HIKHEBOIIK-
CKO-HIDKHEZIOHCKO-TIpeIkaBKa3ckuit  Bum.  [lo-
BOJIBHO pefiko BeTpevaercs B Hinkaem IloBos-
sxbe (TIpeasosskbe 1 3aBosskbe) 1 CaMapeKoii
o6mactu [1; 3; 5—8; 14—15]; mokazan aas Ilen-
3eHCKOI oOsactu [13], BeposATHO, B KyJIbType.
Omnucan u3 okpectHocreit Bosrorpasa.

3. C. pallasii Griseb. [C. beckeriana
Pojark. nom. superfl.] —  GospbiimHuK
ITannaca. HuxneBo/mKCKO-TIpEIKAaBKA3CKUT
BuZ. Penko BceTpewaeTcss B ACTpaxXaHCKOM
[13] u Boarorpazackoit (Gacceitn  Bouru)
obsactsax [7; 14]; Bo3MOXKHO Tpousdpacranue
Ha tore Caparosckoil obiactu u B Pecry6umke
Kanmpikuu. J[anHble 0 KyJbTUBUPOBAHUU BUA
B CpeaneM IToBoKbE HYK/IAIOTCS B YTOUHCHUN.
Omnucan u3 okpectHocreit BoJsrorpasa.

4. C. rhipidophylla Gand. s. str. [C. cur-
visepala Lindm. nom. superfl.; C. kyrtostyla auct.
non Fingerh.] — GospbuimK OGBIKHOBEHHBIIT.
Cpe/iie- 1 BOCTOYHOEBPOIEHCKO-KABKA3CKUI B,
JI0BOJIbHO PEIKO BCTpPEYaeTcsl B 3allaIHON YacTh
ITensenckoii (g0 Ilensbr) u CapartoBckoil o6Jac-
TaX, pecirybmkax Mopaosusg u Kamvbikus [1; 2;
7-8; 12; 14], na 3amane Bosrorpazckoit o6acti.

5. C. pseudokyrtostyla Klok. — 6o-
SIPBIITHUK  JIOXKHOCOTHYTOCTOTONKOBBI.  [IHe-

NIPOBCKO-/I0OHCKOH Buj. PacmpocrpanHenue He-
JIOCTATOYHO u3y4yeHo. Peako Bcrpevaercss Ha
oro-zamajse Cpennero IloBomkbs u  3amajne
Huxuero IloBosmkes [4].

C. subrotunda Klok. — Goappumuk 3a-
KkpyryaeHubiit.  CpemHeHeIPOBCKO-HIKHE0H-
cKkoil Buj. Ero Haxosk/jeHue BO3MOXKHO Ha I0ro-
zanaze Cpeanero [ToBosskbs u 3anage Hikie-
ro IloBo/mKbs.

C. fallacina Klok. — Goapbiunuk 06-
ManuuBblii. Cpe/HeIHEeTPOBCKO-[0OHCKO-KaBKa3-
ckuii Buj. B0O3MOXKHO Haxo:K/eHKe Ha [Oro-3a-
nage Cpennero IloBosnkbs u 3anaze Husknero
IloBo/KBS.

6. C. monogyna Jacq. s. str. — 06os-
PBIITHUK  OHOCTOJIONKOBDBIN. Cpe/HeeBporieii-
ckuil BuJ. /loBOJIBHO peiiko KyJbTUBUDYETCS U
mudaer (smekodur).

7. C. leiomonogyna Klok. [C. monogy-
na Jacq. ssp. leiomonogyna (Klok.) Franco] —
GOSIPBIITHUK TJIAIKOOIHOCTOJIONKOBDIN. **  [1e-
MIPOBCKHII BUJI, TIOKA3aH B KYJbType ¥ HYalo-
muM B Pecny6smmke Mopaosus [12].

8. C. tanaitica Klok. — GospbluHuk
nouckoit. CpeznHe- W HUKHEIOHCKO-TIPEIKAB-
kasckuit Buz. Pesko Berpeuaercs B Bosarorpas-
ckoit o6mactu ([louckag usmyunna) [4].

Moapon Sanguinea V fima
Cexrust Sanguinea Zab. ex Schneid

9. C. sanguinea Pall. — Gospbiui-
HUK KpOBaBO-KpacHBIl. BocrouHoeBpo-
neiicko-cubupckuit Bug. [[oBOJIbHO peaxo
BCTpeYaeTcss JAUKOPACTYUIMM Ha BOCTOKE
Cpennero ITososkbsa [15]u yacto B KyJib-
Type, AUYaeT.

10. C. chlorocarpa Lenne et C. Koch
[C. altaica (Loud.) Lange] — GoApbIuHuK 3e-
JIEHOILJIOHBIIL . FOskHOYpabcKo-aaTaincKo-
cpenHeasuarckuii  Buj.  Penko  BeTpedaeTcs
mukopactyimum  (GKurynesckue tops) [15] u
JIOBOJIbHO PEIKO B KYJbType, HMHOTJA JUYaeT
(Pecniy6imka Mopmosus) [12].

Toxpon Americanae El-Gazzar
Cexiua Coccineae lond

11. C. submollis Sarg. — Goapbiuuk
msrkoBatblii.  CeBepoamepukanckuii Buj. He-
PENKO KyJbTUBHPYeTCs, uHorga audaet (Komo-

HOuUT).

*B03MOKHO, JIUIsI JIAaHHOTO Buja siBjsiercss npuoputertbiM HasBarme C. kyrtostyla Fingerh., koropoe B 1o-
creniee Bpemst npumensiercst st TuGpuga C. rhipidophylla s. 1. x C. monogyna s. ., ofHako B IpaBUIBHOCTH

9TOro ydeHble HE YBEPEHbI.

** [lanHblit BuJ GOSIPBILIHKIKA 110 CBOUM IIpU3HaKaM HauGosee 6;m30k k C. monogyna Jacq. s. str.
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MesR11oipo1oBbIi THOPU/IL.

12. C. x almaatensis Pojark.
[C. korolkovii L. Henry C. songorica
C. Koch; C. x dzungarica Zab. ex Lange,
nom. illeg.] — OGosppiminuk aaMaaTuu-
ckuit. Cpeanea3uaTckuii ruGpuaHbIN BUI.
Penko KyJIbTHUBUPYETCS, WHOTAA [IHYAET
(xosmoHOduUT).

Kutou ang onpezgenenus AUKOPACTYIHUX
n auvaomux Bugos Crataegus Huxuero n

Cpennero [MoBoskbs™

1. JlucroBble TJIACTUHKU HA T€HEPATUBHbBIX
no6erax HeruyOOKo Iepucro-jonactable. IIBer-
Kk ¢ 3-S5 crunogusamu. Ilnoxsr ¢ 3—5 Kocrou-
KaM#, KPOBaBO-KpacCHbBIE, OPAHIKEBbIE, JKEJThbIe
WJIN OPaHKEBO-KPACHbIE.

KyapTuBupyembie W JUUAONINE, PeXxe [Iu-
Kopactyiue Bubl noapoaa Americanae n Sa-
NAUTICA. ... 2.

+ JIucTOBBIE TJIACTUHKU Ha TE€HEPATHBHBIX
noberax MEpUCTO-pas/iebHbIe 0 TIyOOKO pac-
ceuennbix. IBerku ¢ 1-2 (peako 3) cruaonu-
amu. [lmogpt ¢ 1—2 Kocroukamu, KpacHble [0
Iy PITyPHO-YEPHDIX.

Jluxopactyiine, peske KyJbTUBUPYEMbIEe U
nuyapomme Buabl noapona Crataegus. .......... 4.

++ JlucroBble MIACTUHKY HA TeHePaTHUBHBIX
noberax IEepUCTO-Pas/ieyibHbIe WU TJIyOOKO Iie-
pucto-nonactabie. [[BeTku ¢ 3—5 cTUIOAMSAMU.
Ilnompt ¢ 3—5 KocTOYKAMu, TEMHO-KpaCHbIE /10
Iy PITyPHO-YEPHDIX.

KynbruBupyeMblii  MEKIOJPOIOBbIi  TH-
C. x almaatensis.

2. Komoukn 4-8 cm mamnoi. ThramHoK
okoJio 10. TunanTum m 1BETOHOKKU BOJIOCHUCTBIE.
Tlnoaer 12—20 MM inHO#, OpaH;KeBO-KpacHbIe, ¢
PEIKUMUI BOIOCKAMM. . ............. C. submollis.

+ Komoukn — 2,3-4,0 cM mHoi. Thram-
HOK OKOoJi0 20. T'mmanTum ¥ I[BETOHOXKKH TO-
Jible, pexke ¢ HeMHOruMH BoJjiocKamu. [lmombr

— 10 MM JJIUHOM, TOJBIE. .. ...oviviiierarannnns 3.

3. Tlnomwr kpoBaBo-kpachbie. Kosmouxu /10 4 cm
JUIMHOM, 06br4H0 MHorounciennbie.. C. sanguinea.

+ Ilnoger opamkeBble uin kearbie. Ko-
JIIOYKHU JI0 3 CM JIJINHOM, OOBIYHO HEMHOTIOYMNC-
JIEHHBIC. .. ....iveeiieeieeeinns, C. chlorocarpa.

4. Iperku ¢ 2 crunomusayu (peako 1 mm 3).
Tlnoapr ¢ 2 KOCTOYKAMHU, TEMHO-KpacHbBIE IO
TTYPILYPHO-YEPHDBIX . e eteeeeeeieeeiaeeneanenennns 5.

+ Iserku ¢ 1 crumoguem (peako ¢ 2 me-
pasuoil amunbl). [Lnogsr ¢ 1 KOCTOUKOM, Kpac-
HbIC MM TTypIypHO-4epHbIe (PEAKO)............ 7.

5. Tunantun n IBETOHOKKU
rycroBosiocuctoie. [Imoast 8—12 MM gauHOII,

6osiee WM MeHee BOJOCUCTBbIE. JIMCTOBbIE
[JIACTUHKN  CHHU3Y  GoJblieli  4acTbio
TYCTOBOJIOCHCTBIE ....vvnrnn... C. ucrainica.

+ TuIanTuy U UBETOHOKKU TOJIbIE WU He-
rycroBoJiocuctbie. I[lnogapr 10—16 MM 1nHOIA,
rosibie. JIMCTOBBIE TJIACTHHKE CHU3Y HETYCTO-
BOJIOCUCTBIE MJIM TIOUTH TOJIBIE. ........vevenen.... 6.

6. JIucroBble MJIACTUHKHA HA TeHEPATHBHBIX
noberax /10 4 ¢cM JJIUHON, S—7-pas/iejibHble; UX
JIOJIM JIMIIb B BepXHeii yactu ¢ nemuorumu (2-7)
3y6ramu. YareamcTuku IMHPOKOTPEYTOTbHBIE.
Tunanrtun rosabie, nHorza Oojiee WIM MeHee
BOJIOCUCTBIE. .......veeeaenaennnnn C. ambigua.

+ JIucToBBIE TIJIACTUHKN Ha TeHEePATHBHBIX
noberax 3,5—6,0 cm gmwHOl, 5—9-pasnesbubie;
UX 1071 ¢ OOJIBIIUM KOJMYecTBOM 3y61oB. Ya-
IIEJTUCTUKY JIAHIIETHO-TPEYTOIbHbIE. [HUmanTmm
HETYCTOBOJIOCUCTDIE. . ............. C. volgensis.

7. JlucroBble TJIACTHHKH HA TeHEPATHBHBIX
noGerax 1,0—3,5 cM asmHO#, Tay6OKO S—7-pac-
cevyeHHble; JOJM WX JOBOJBHO y3KHe MOObIU-
HO 3a0CTpeHHble. [MMAHTUU TYCTOBOJIOCUCTBIE.
Iloapl myprypHO-depHbie. KycTapHUKH BBICO-
toit 1,0-2,5 M ¢ MHOTOUYMCJIEHHBIMU KOJIIOY-
kamu 1,0—1,5 cM JAMHOM........... C. pallasii.

+ JIucTOBBIE TIJIACTUHKU Ha TeHEePATHBHDBIX
noberax B cpejgHeM OoJiee KPYIIHbIE W MeHee
paccevyeHHble, OOJbIIeH YacTblo 3—5-pas/ieib-
uple. TunanTuy roJble, uHorga Gojiee UIU Me-
Hee BosiocucTble. KycTapHuku miam HeGoJblIme
JIEPEBIA IO 3=7 Muruininininiiiiiinininananaianannn. 8.

8. Jloym JMCTbEB HA TEHEPATHBHBIX IMOGErax
JIMIIb B BEPXHEIT YacTi ¢ MeHee MHOTOYNC/IEHHBIMU
(o6brano 1-8) sy6ramu. Yamenaucruku ot 1,5 10
3,0—3,5 MM jymHOl, GoJiee IUIMPOKKUE, KOPOTKO
3a0CTPEHHDBIC, TYHMOBATDBIC. .......eeeeveiiiineeeeeannnnn 9

+ Jloin JIMCTBEB HA TeHEPATHBHBIX MOOe-
rax OT cepeJuHbl ¢ MHorouucjaenubiMu (06bru-
1o Gosee 8), n0BOABHO MeaKUMHU 3y6ramu. Ya-
miesgnetuku 2,5—4,0 MM JIJIMHOM, y3Kue, JIJIMH-
HO3A0CTPEHHDBIC. ....uuiiniiiiiaiiiiieeieaans 11.

9. Ha renepatuBHBIX moGerax mnpeolsaiaioT
3-paszie/IbHble JIUCTOBbIE ILIACTUHKK (CpeHss Jo-
IIaCTh Ha BEPXYIIKe OOBbMMHO ¢ 3 KPYIHbIMU 3y0Ia-

*Jlna onpegenenust Bujgos Crataegus ciaegyeT UCIOJb30BATh NPU3HAKN JHUCTbEB TeHepa-
TUBHBIX MTOOEroB, TaK KaK HAa BETeTATUBHBIX MoOerax JUCTbs ObIBAIOT 60Jiee paccedeHHbIMH.

Cepnﬂ «bunonornveckne HayKun»
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MI), HUZKHSS MEKJIONACTHAS BBIEMKA PACIIOJIONKE-
Ha OJU3 CepeauHbl TIACTHHOK; OOBIYHBI MEJIKIE
HIDKHUE JIUCThSI C IEJIbHBIMU, IeJIbHOKPANHBIMU
nm 3-3y0uarbIMHi IUIACTHHKAMH. [wumantum ro-
sie. T1moapl KOpOTKO2JIHIICOnQIbHbIE, 7—9 MM
JUIMHOI, KPacHbIE............... C. leiomonogyna.

+ Ha renepaTtuBHbIX mo6erax mpeo6/1aiaioT
S5-pasjiesibHble JIMCTOBbIE TJIACTUHKU, HIKHSS
MEJKJIOTIACTHAST BBIEMKA  PACIOJIOKEHA HIUKe
CcepeiuHbl MJIACTUHOK; MEJKHE JIUCTbS C T[eJib-
HBIMHU, [EJbHOKPAWHbIMU WM 3-3y64aTbIMu
[JIACTUHKAMHU OTCYTCTBYIOT WJIH PEAKH........ 10.

10. TIpnmCTHUKK TIE/IBHOKPAIHDbIE WM C HEM-
HormMu 3yOriamu. JIMCTbSt HA TeHEpaTMBHBIX MOGErax
3- wm S-pas/iesibHble; JIONACTA TIACTHHKU OOJIbIIel
YaCTbIO TYTIOBATBIE, HE/IBHOKPAITHDIE T ¢ HEMHOTUMU
3y6riamu B BepxHeii yactit. [vmantun rospie. TLnozp
KOpUUHEBATO-KpacHble. Komouky HeMHOrOC/IeHHbIE,
oKoJIo 1 cM JUmHOI WM OTCyTCTBYIOT. KysbruBHpye-
MBI ¥ HEPEJIKO JMUAONil BU/L.......C. monogyna.

+ [IpWIMCTHUKY € MHOTOYHCJICHHBIMU 3YOIia-
Mu. JIUCThS HA TEHEPaTWBHBIX TOOEraxX S-JoNacT-
HbI€; JIONACTU TUIACTHHKA € 2—4 3yOliaMi B BEpXHeil
yactu. I'mmanTtin rycroBostocuctble. Ilmozpr TeMHO-
KpacHble JI0 MypIypHO-YePHBIX. KOJIIOYKN MHOrOUn-
crennble, 0,5-1,7 ¢M JJIMHOM. ......... C. tanaitica.

11. TunanTiu 1 1BETOHOYKKU TYCTOBOJIOCUCTBIE.
JIUCTbsT HA TeHEpPaTUBHBIX MOOEraxX C BOJIOCHUCTBIMU

yeperKaMu 1 KpasMu TacTuoK. [1noapr paccess-
HOBOJIOCHCTBIE. ................ C. rhipidophylla s. str.
+ lunma"nTuM M IBETOHOKKHU ToJble. Ilo-
nibl Tostbie. JIUCThs 1OUTH TOJIble, MHOTAA GoJiee
UM MEHEE OILYIIEHHBIC..........cc.ovuneenennnnn.. 12.
12. Jlomactu JMCTbEB HA TEHEPATUBHBIX
noGerax ouyeHb COJMKEHbI U TEPEKPHIBAIOT-
¢ B HIDKHe# wactu kpasmu. [lmoxasr mmpo-
KOBJLTMTICOUIAIbHBIE JI0 TIOYTH IMAPOBU/HBIX,
7-12 MM O 1 6—10 MM MIMPUHOI, TEeMHO-
KPACHBIE. .......ueeveeeinennnenn, C. subrotunda.
+ JlomacTu JUCTbEeB HAa T€HEPATHBHBIX I0-
Gerax OoJice maM MeHee pas/ABUHYTbI. [Lmozb
AJITHTICOMIATIBHDIC ..o eeeeeeeeeeaeeeeaanees 13.
13. JlucroBble TIACTUHKN HA TeHePATUBHBIX
no6erax CHMU3y HEMHOTO CBeTJiee, TOHKHUE, TTOYTH
rOJIble; UX HIKHUE JIONACTH 0 HIPKHEMY KpPaio
IIOYTU C HIDKHell deTBepTu ¢ 3yOmamu. Yamresu-
cruku amuaon 3,5—4,0 MM, mroasr 9,0—11,0 MM
mmHoit u 5,0—6,0 MM IMIMPUHON, KpPacHOBATO-
GYPBIC....covviiinnn... C. pseudokyrtostyla.
+ JlucToBBIE IJIACTUHKM HA TE€HEPATUBHBIX
noberax JABYXIIBETHbIC, GoJjiee MJIM MEHEe KOXKH-
CTbIE, TI0 KPaio BOJIOCUCTBIE; WX HILKHUE JIOMAac-
TH 110 HIDKHEMY Kpaio OObIYHO ¢ 3y6IlaMu BbIIIE
cepenunbl. Yamenmucruku 2,5—3,0 MM JIJIHHOII,
mroapl 9,0—12,0 MM jumnoit u 5,0—8,5 MM -
PUHOM, KPACHBIE..................... C. fallacina.
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OCOBEHHOCTU ITPOPACTAHUA CEMSAH SALVIA
GLUTINOSA L. B IABOPATOPHbBIX YCJIOBUAX

T. 10. Tnagumuna, . B. IlInaoBa

B cratbe mpuBOJATCSA CBEACHUA O IPOPACTAHUN CEeMSAH Imasdest KICHKOro B JaG0paTOPHBIX
YCJIOBUSAX.

KiaroueBsie cioBa: Salvia glutinosa L., BcxoxecTb, OKCHTEHAIUS, CIIOCOGHOCTD K MPOpa-
CTaHUIO.

FEATURES OF SEED GERMINATION OF SALVIA
GLUTINOSA L. IN VITRO

T. Yu. GLADILINA, 1. V. SHIiLOVA

The current article provides the data of laboratory studies of seed germination charac-
teristics of Salvia glutinosa L. Seeds were taken from the Botanical Garden collection
of medicinal plants. Freshly harvested seeds (up to 1.5 years of storage) do not require
special measures for germination. For long-term storage seeds require exposure to low
temperature or oxygenation. Seeds of Salvia glutinosa retain the ability to germinate for
3,5 years.

Keywords: Salvia glutinosa L., seed germination, oxygenation, the ability
to germination.

JKeJIe3UCThI, uau  KJeil- ucuyesHoBeHus, 3aHecen B KpacHyio xuury,

kuit (Salvia glutinosa 1L.), us cemeiicTBa
ry6ouserubix (Lamiaceae) MHOTOJIET-
Hee TPaBSHUCTOE pacTeHne. Bcrpeuaercs
B I0KHOU moJioBuHe EBpomeiickoit yacTtu
Poccun, B Kppimy, na Kasxkase. Pacrer
110 TEHUCTBIM JiecaM, Ha BJIa)KHOI, Oora-
toil rymycom mouBe [4]. B Caparosckoii
06JIaCTH TOT BUJ HAXOIHUTCS O Yrpo3oii

Cepnﬂ «bunonornveckne HayKun»

oxpansercs B HanumonasbHoMm mapke «XBa-
JBIHCKUIT» [1].

IMMandeii xemesuctslii — pacTeHue me-
KOPaTUBHOE, MEJOHOC, COJEPKUT dPupHOE
MacJo, NPUTOJHOE /JIS HUCIOJb30BAHUSA B
napgromepun. IIpenaparor mandes sxene-
3UCTOTO  006J1a/1al0T  PaHO3AKMBIISAIONINMU,
anTubaKkTepUaJbHBIMU CBOiicTBaMu [S].

© TImagmmmnaa T. 10., Hlunosa 1. B., 2013
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Ha xoJnekuunoHHOM yuacTke YueOHO-Ha-
yuHoro neHrpa «bBoranundeckuii cajg» Caparos-
CKOTO TOCYapCTBEHHOTO YHUBEPCUTETA WMEHH
H. T. UYepnbimesckoro mandeil Kele3nCTblit
BoIpanmBaercs ¢ 2002 r. B uHTPOMYKIIMOHHBIX
YCJIOBUSAX OH TIPOXO/HUT TMOJHBIN IIHKJ Pa3BU-
THS U JIa€T TTOJHOIEHHBIE CeMeHa.

CorjlacHO JINTEPATyPHBIM JAHHBIM, CeMeHa
mandest SKeTe3UCTOTO0  CBETOUYBCTBUTEBHBIE,
HO u Ha cBery npu t 20 °C mpopacrain o4eHb
memenno (B teuenuwe asyx Jger). Crparudu-
kaius npu t 4 °C B rteuenue 1,0—1,5 wmec.,
obpadorka 'K, (10—100 mr /1) mim yraneHue
IMOKPOBOB BBI3BIBAIOT OBICTPOE W IOJHOE IIPO-
pacranue cemsn npu t 25 °C [3].

B Teuenue psga JieT HaMHU H3ydaiach BCXO-
JKecTb ceMsH mrasdes JKeJesucToro B Jabopa-
TOPHBIX YCJIOBHSAX. MaTepuasoM [IJis UCCJe0-
BaHUs CJAYKUJIM CeMeHa, COOPAHHbIE 32 MEPUOJT
¢ 2004 mo 2009 r. Cpok XpaHEHUS COCTABJISLI
or 0,5 1o 6,0 Jer.

Hamu usyyasnch 0COGEHHOCTH TIPOpACTa-
HUST CeMSTH TIPU BO3/JIEHCTBUN PAa3JUYHbIX (Dak-
topos: noumwkennaa (7 °C) m orpunarenbHas
(=18 °C) temmeparypa B TeueHHE MECANA; CKa-
pudukanua (¢ MOMONBIO HAKIAYHOH GyMarn);
o6pabotka smmHOM (ceMeHa 3aMAYMBAUCH B
smuue Ha 17 u); okcurenanus (Ipy MOMOLIU
3 % pacteopa mepexncn Bogopoga (H,O,)
u 0,01 % pacrBopa IepMaHraHata Kajus
(K,MnO,) B Tteuenne 3 mun. KonTpombHas
TMApTUS CEeMSH TIPOPAIIBATACH B KOMHATHBIX

yeaoBusx Ha cBery mpu t 22-28 °C. Hccie-
JTOBAJIM MTPOPACTAHUE CEMSH TAaK)Ke€ B 3aBUCH-
MOCTH OT cpoKa xpaHeHusi. ONbITbI CTaBUJINCDH
B JIByX TOBTOPHOCTSAX, 10 50 CeMSH B Kax/oii,
Ha BJIAXKHOW (PUIBTPOBAJIBHOI Oymare B CO-
OTBETCTBUU C OOMIENPUHATON MeToauKon [2].
DuKcHpoBaJNCh: MEPUOJ OT MOMEHTA 3aKJa/l-
K CeMsH Ha MPOpAINBaHUE [0 HavYaja UX
MIPOPACTAHUST; MPOJOJIKUTEIHHOCTb TIPOPACTa-
HUST; YCTAHABJIMBAJINCH CPOKH ydYeTa IHEPrumu;
9HEPTHUST TTPOPACTAHUS U BCXOYKECTH CEMSTH.

W3 Tabn. 1 BUAHO, YTO Yy CEMSH, IIPOPACTaB-
IIMX B KOMHATHBIX YCJIOBUSX, TEPHO OT MOMCHTA
3aKJIAJIKM JI0 HAYaJIa TIPopacTaHns Kosebasicss ot 4
n0 15 aneit, npryem Gosiee CBEKHE CeMEHa Ipopa-
craym Obictpee. B cpemeM atoT miepuos; cocraBuil 8
qHeil. CpoK ydera 3HEpruy IIPOPACTaHus COCTABUJI
B cpeaHeM 2 aHd. IIpopacranue mpojo/pKanoch ot
1 10 20 (B cpemmem 9 sweit). TIpOAOIKUTETBHOCTD
MIPOPACTAHMST COKPAITAJIACH 10 Mepe YBEJMYEHHS CPO-
Ka xpanenust cemsiH. CorviacHo Tab1. 1, 310 CBS3aHO
C TeM, YTO OCTABAJIOCh BCE MEHBIIE BCXOKUX CEMSIH.
IIpu mpopaimBaHni B KOMHATHBIX YCJIOBHSIX 3HEp-
TUS [IPOPACTAHNS. U BCXOXKECTb ObLIN HAMOOJIBITIMU
y ceMsiH co cpokoM xpasenus or 0,5 go 1,5 Jer,
coctaBuB B cpeteM 23-26 u 32 % COOTBEICTBEHHO.
MakcumaibHble 3HAUeHUsI JI/Is 9THX TIoKasaTesieil co-
craBum 36 u 45 %. B Tederme 2,5 ser XpaneHust
OHM CHIDKAJINCD: 3Heprust — 10 15 %, BCXOKeCTb —
1o 18 % u Huwske. B mocseytomem sHeprust mpopa-
CTAHUSI yTPAuMBaJIACh, BCXOMKECTb Hajama 110 8—1 %.
Tocne 3,5 mier XpaHeHHst ceMeHA He TIPOPACTAIN.

Ta6auma 1

Hpopacralme CEMSH ma.mbeﬂ JKEJIE3UCTOT0 B 3aBUCHUMOCTH OT CPOKa XpaHEHHUA

Cpox xpa- Ton Ilepuroz Cpoxk ydera [Tponosmxu- IHepTus Bcexo-
HeHus, ypoKasi | JI0 Hadaja mpo- | 9HEepPruu Hpopa- | TeJbHOCTb MPO- popa- JKECTD,
Jer pacranus, CTaHUs, [(HU pacraHusi, JHU CTaHus, %
THI %
2006 5 2 13 21 29
0.5 2009 4 2 10 25 36
Cpemnee 4 2 12 23 32
2008 6 1 6 17 20
L5 2009 6 1 20 36 45
Cpenee 6 1 13 26 32
2004 7 3 11 15 18
2,5
2008 7 - 5 - 2
Cpemnee 7 - 8 - 10
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Oxonuanue maba. 1

1 2 3 4 5 6 7

2006 - 3 - 8

33 2007 is - 1 - 1

2008 - 1 — 1

Cpennee — 2 - 3
Okcurenanus cemsan ypoxas 2008 r., Kaxk Bumno us tabn. 2, crparuduxanus

XpaHuBIIUXCSA 2,5 TOAA, HE3HAYUTEJbHO
COKpaTuja Iepuoji [0 Hadajga Ipopacra-
HUST U TPOJOJIKUTETBbHOCTD TPOPACTAHUS
(¢c 7 o5, ¢ 5 g0 4 aHell coOOTBeTCTBEH-
HO) ¥ yBeJanuujIa BeXoxectb or 2 go 10 %.
Ckapudukanus u o6paboTKa 3SMUHOM Ce-
MsH 1majades Keae3nucToro pe3yabTaToB He

naau (cm. ta6ba. 1).

npu t 7 °C yckopusia 1 HEMHOTO MOBBICHJIA 3HEP-
U0 TIPOpAcTanis u BexoskecTb. CeMeHa yposkast
2004 r. yepe3 2,5 roa XpaHeHUs HAYAIM [IPOPa-
crarpb 4yepe3 1 Mec. TocJie TOMeIeHst UX B yCJIo-
BUSI HU3KUX TEMIIEPATyp, ceMeHa ObLIN TiepeMe-
ITeHbl B KOMHATHBIE YCJIOBUS, M, 110 CPABHEHUIO
C KOHTPOJIEM, TIOKA3aTeIN BO3POCJU: DHEPIUsl —
or 15 g0 21 %, Bexoskectb — or 18 10 28 %.

Ta6auma 2

IIpopacranne cemsn maides KeJIe3UCTOro MOCke CTpAaTHHUKAMUA

Iepuon C(fe (,);; Jlrens-
Cpox xpa- 10 Hayaga Y HOCTb
Ton SHEPrun DHeprus, Bcexoxects,
HEHUS, Crparndukanus npopacra- mpopa- o o

yporKast mpopa- % %

ner HUS CEMSTH, CTaHus,

- CTaHMsI, i,
A JIHH

0,5 2010 —-18 °C 5 - 22 - 8
—-18 °C 4 - 8 - 8
L5 2009 - 6 1 20 36 45
7°C 1 1 14 21 28
25 2004 - 7 3 11 15 18
—-18 °C 4 - 10 - 15
2,5 2008 ~ - B 5 ~ 2

Crparuduxarus npu t —18 °C (em. Taba. 2)
OTPHUIATENBHO CKa3aJach Ha TMPOPACTAHUH
ceMsiH masdess KeJIe3ucTOro: ceMeHa mnpopa-
CTall He HHEPrUYHO, BCXOXKECTb Oblaa HU3-
Koif. JIumb y ceMsH €O CPOKOM XpaHEeHUs
2,5 rofa GblIO OTMEUYEHO TIOBBIIMIEHUE BCXO-
xeeru oT 2 jo 15 %.

Wcxoass w3 CpPaBHEHUH IOJYYEHHBIX
HAMU DE3YyJbTATOB C JAHHBIMU JUTEPATYy-
poet [3], caemyer, urto masa cemsn masudes
JKEJIe3ucToro, BhipamuBaemMoro B CapaTos-
cKkoii o6mactu, crpatudukaiua mHe obecre-
YuJa MOJHOrO Mpopactanus, a cKapuduxa-
s u o6paGoTKa CTUMYJIATOPAMU HE JaJTu
Pe3yIbTaToB.

Ceplm «bunonornveckne HayKun»

Taxum o6pasoM, cemena maJsdes xenesn-
CTOTO COXPAHSIOT CIIOCOGHOCTD K ITPOPACTAHUIO
B Teuenue 3,5 Jjer. Hauumnaior npopacrath B
cpesineM 4epe3 8 mHeil TocJe 3aKJIAJKH, TMPO-
JIOJUKUTENbHOCTD  TIEPUOJIA  [POPACTAHUST  CO-
craByisier okoso 9 nueit. Cpok ydera sHeprum
mpopactanust — 2 gus. HauBbiciime nokasare-
JIM 9HEPTUH MPOPACTAHUS M BCXOXKECTH JJOCTHU-
raiot b 36 u 45 % COOTBETCTBEHHO.

CBeskecoOpanHbIM ceMenaM TnaJdest xe-
nesucroro (o 1,5 roga XpaHenusi) /s 1po-
pactanusi He TpeOyeTCs CIeNUuaJbHbIX Mep.
Bosiee AaMTENBbHO XPAHUBIIMMCS —CeMeHaM
TpebyeTcsl BO3/eiiCTBUE HU3KUX TOJIOKUTEh-
HBIX TeMIeparyp Ju6O OKCUTEHAIUS.
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BO3MOKHOCTHU IIPUMEHEHU?I
IT'NC-TEXHOJIOTUU B BOTAHUYECKUX

NCCJJIEAOBAHUAX

O. TI. I'pymyTKHH

B crarbe paccMaTpUBalOTCA BO3MOXHOCTU MCIIOJIb30BaHUA I‘EOI/IH(i)OpMaLLl/IOHHle TEXHOJIO-
i IIpn TIOATOTOBKE K TIOJIEBBIM MCCJACJOBaHUAM W aHaJaN3€ pesyanaT()B; BIIEpBbIE TIpU-
BOJIUTCSI CX€Ma CETOYHOTO [leJieHusT Tepputopuud MOpJOBUU; OIUCHIBAETCS BO3MOXKHOCTD
co3manus 6a3 manubix Ha ocuoBe ['MC 1o peakuM BHIAM PACTEHHUIL.

KiroueBbie cioBa: reouﬁ(bopMaunouuaﬂ CHUCTEeMa, CETOYHOE KapTupoBaHUE, 6aza JIAaHHDBIX,

Maplnfo.

POSSIBILITY OF USING OF GIS-TECHNOLOGIES
IN BOTANICAL RESEARCHES

0. G. Grishutkin

The possibility of usage of GIS-technologies in preparation for fieldwork and analysis of
results; the diagram of the grid division of the territory of Mordovia is brought for the
first time; the possibility to create databases on the basis of GIS-technologies for rare

plants is described.

Keywords: GIS-technologies, grid mapping, database, MapInfo.

HecmoTpst Ha TO 4TO reonHpOpMaInOHHbIE
TEXHOJIOTUH TIOSIBUJINCH GoJsiee 50 JieT Hazal,
B GOTaHWMKY HOBBIE BESHUSI TIPOHUKAIOT CJ1a60
n MmepienHo. OJHUM M3 TaKUX BeSHUI MOX-
Ho HaszBaTb [VIC-mporpaMMbl, BO3MOXXHOCTH

16

IIPUMEHEHNST KOTOPbIX /IS HYXKJ HAyKH Mbl
pPaccMOTpPUM Ha I[pUMeEpe HCIIOJb30BAHUS TIPO-
rpamMMHOTO TIpoayKta Maplnfo.

Hauanbublit aTan cBA3aH ¢ HOATOTOBKON 1
BBIOOPOM 00DBEKTOB uccaenoBanus. IIporpam-

© I'pumytkmu O. T., 2013
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mbl TYIC 1no3BoJsiioT co6parh B OHOM paboyeM
Ha6ope Bech JIOCTYIHBINA Kaprorpaduyeckuit
MaTepuas, KOCMUYCCKIE CHUMKHU, CXEMbl Paiio-
HUPOBAHUS TEPPUTOPUHU, PE3YJIBTATHI TPOIILIBIX
MCCJIEZIOBAHUII, YTO J/Ia€T BO3MOKHOCTH BbIS-
BUTb HEM3YUYCHHbIC, HO TIEPCIIEKTUBHbLIC HOBBIE
BH/IbI TEPPUTOPUIL.

B 3anaznbIX crpaHax ysKe JABHO IpHMe-
HSETCS METOJ/I CETOYHOTO KapTUPOBAHUS PACTH-
TEJIBHOCTH, Hambojiee WM3BECTHBIM IIPUMEPOM
asiisercss Arinac (uopsr EBpornbl ¢ pasmepom
kBagparoB 50x50 kM [4]. IIpu permonasbHbBIX
HCCIeOBAHUAX BO3HUKAET HEOOXOAUMOCTb 60-
Jiee ipoGHOTO ziesienus Tepputopun. HauGosee
V/IaYHBIM pEIICHUEM, Ha HAIl B3IV, SBJSETCS
nenenne A. II. Ceperuna teppurtopuu Biann-
mupckoit obsactu [1]. VM BbimosHeno ele-
Hue 06JIaCTH COTJIACHO CHCTeMe KOOPAMHAT 1O
smmnconny  Kpacosekoro (6azosbie reopesn-
ueckue mnapamerpbl  (zarym) <«IIyaxkoBo-42»)
B npoekinu Taycca — Kprorepa. Ilo mmpote
OIMH KBAJIPAT COCTaBJsgeT 5°, TO [0JIroTe —
10°, yTo Ha HamMMX MUPOTaX 06pa3yeT KBaJApar
npubausureabio 10 x 10 kM. Hamu aas tep-
puropun MopOBUY BBIITOJHEHA aHAJIOIMY-
Has paboTa, pe3yJbTaT KOTOPOH IpecTaB-
JIEH Ha PHUCYHKe.

B ornuume ot cerku A. II. Ceperuna, rue
JleJICHuEe  TIPOBOJMJIOCH  MCKJIIOYUTEIBHO IS
Brapgumupckoit  o6mactu, HaMU  BBITOJTHEHO
nenenne Beero kBaapata N-38 (mo xmaccudu-
karun Tenma6a), YTO MO3BOJUT TPUMEHATDH
CeTKy W B paMKaX NPUPOAHBIX rpanmi (Ha-
npuMmep, mpu GacceiinoBom moxaxone). Hamu
Mpe/lIaraeTcss YHUBEPCAJbHOE Ha3BaHUE KBa-
JAPATOB TO THIy IMpoTa,/ goirora (B 1esbx
rpaaycax) — HoMmep KBazgparta (cJeBa Hampaso,
cBepxy BHHU3). Hampumep, 54,/45-20. Bcero
B KPYIIHOM KBaJ[paTe, OTPAHMYCHHOM JIMHUS-
MU KOOPAMHATHOW ceTkn (HAmpuMep, MexIy
napamtenaMu 54—55 u Mepuananamu 45—46),
HaXO/ATCS 72 MajIbIX KBaj[pata € pa3Mepamiu
npumepHo 9,3 kM no mwupore u 10,7 xM 10
noarore. [pu mneo6xoanmoctu (Hanpumep, npu
HCCJIEOBAHUE 0CO00 OXPAHSEMbIX HPHUPOIHBIX
TEPPUTOPHI) JTaHHBIE KBAJAPATHI MOTYT [CJIUTh-
csI HAa MeHbIlue KBaaparol, Ha 4 uin 16 B 3aBu-
cuMoCTH OT 1eJiell uccyenoanus. [Ipumenenne
MoI0OOHOI CETKM MO3BOJIUT HE TOJDHKO aHAJIU3M-
poBarb (hJIOPY pErnoHa, HO U ONTHUMHU3UPOBATDH
HaIpaBJICHUE MCCJICOBAHNI, TAaK KaK HEPEIKO
HEKOTOPbIC TEPPUTOPUU BCJEJACTBUEC KAXKYIIEH-

Cepnﬂ «bunonornveckne HayKun»

Cd TUMMMYHOCTH BBITAJAIOT U3 TOJII 3PEHUS HC-
cJe/JoBaTeel.

BoamoxxHOCTH aHanmmM3a TOJyuyeHHBIX pe-
3yJIbTATOB IMUPOKM ¥ MHOroo6pasubl. Hamu-
6oJiee TIPOCTbIE — pacCHpoCTpaHeHue BUIOB

110 TEeppUTOPUU B 3aBHUCUMOCTH OT TPYyII
JaHAIApTOB Ha CJACAYIONUX YPOBHSX:
— reoMopdoJIornYecKoe  pailOHNpPOBaHUE

Mopnosun Ha IIpUBOJIKCKYIO BO3BBIIIEHHOCTb
n Okcko- [[OHCKYT0O HU3MEHHOCTD;

— reoMopdoJIornYecKoe  pailOHNpOBaHUE
0 TEHE3WUCY TEPPUTOPUU: JOJIUHBI PeK (TTOHMBbI
U Teppachl — OTAEIBHO), BOJAHO-JEAHUKOBAS,
BTOPUYHAS MOPEHHAs, 3PO3UOHHO-/ICHY/AIIMOH-
Hasl PABHUHA;

— pailOHMPOBAHME 0 NPUBHAKY JIEC — JIyT —
arposianamadT — cesureOHbIe TEPPUTOPHH;

— Co6crBenHo JyanamadTHOE pailoHUpoOBa-
HHUC 110 KOMILJIEKCY TIPU3HAKOB, HAIpUMeEp, Jic-
JeHue peciy6uuku Ha 23 pailoHa-tanamadra
A. A. dAmamkusebiM [3].

[TpuBenenHas BbIlIE CETKA IO3BOJISET aB-
TOMATUYECKH TIOJCYUTBIBATD JIJIS KaXK/0TO KBa-
JpaTa KOJIMYECTBO POJIOB, BHU/JOB U BBISBJATD
3aKOHOMEPHOCTU 110 JIaHAMA(THOMY TIpU3HA-
Ky WM 10 KaKUM-JH00 [PYTUM KPUTEPUSM
(marmpuMep, PacIpOCTPAHEHHOCTb — BOAOEMOB,
pazHoo6pasue JjanamadToB B OJHOM KBaJpa-
TEe, pacupejesieHue BUAOB 10 GacceilHaM pek
u ap.).

Ba)kHBIM MOMEHTOM SIBJISETCS TOYEYHOE Kap-
tTupoBanue peaxnx BugoB. IlomobHass paGora Be-
Jietest COTpyAHnKamMn Kadeapbr 6otaHuku n du-
suosiornnt pacrennit MI'Y um. H. II. Orapesa
yoxe ¢ 2007 r. [2] B mporpamme Ozi Explorer.
O[HAaKO 3TOT TPOTPAMMHDBINH POAYKT XOPOII
JUISE HABUTAIIMKU M OYeHb €J1a60 TIPUTO/IEH Jaske
JUISL TIPOCTEHIIEro aBTOMATUYECKOTO aHAJIN3a.
[Toaromy panmoHaabHBIM GyzeT nepeBoj 6asbl
naHHbix B nporpammbl [MC, Tak kak cospe-
MEHHBIE TEXHOJIOTHH IT03BOJISIOT C/IeJaTh 3TO
aproMaTnyeckn. Heo6XoauMo Takke co3gaHue
tabmuHoll Bepcun 6asbl JAHHBIX B POrPaM-
Max Microsoft Excel mam Microsoft Access.
MapInfo 1mo3BoJIsIeT aBTOMATHYECKH WMIIOPTH-
poBarb JaHHbIe M3 3TUX MporpamMm. OHAKO
Heo0X0UMO CcOOJTI0/IaTh HEKOTOpbIE IpPaBUJIA.
MapInfo «unraer» TabIHIBI TOJIBKO € MPOCTOL
CTPYKTYPOH, T/le KasK/10ll CTPOKE COOTBETCTBYET
olpejieJIeHHAsg TOYKA MJIN JAPYroil OOBeKT ¢ MH-
dopmanmeii. O0sa3aTebHO CIeLyeT yKa3blBaTb
KoopanHatel (IIpUYeM B JBYX OTAENBHBIX KO-
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JIOHKaX — € IIMPOTO M JOJrOTOH) [as OTO-
OpaskeHusl ToYeK Ha Kapre. [laxe ecun TOUHbIE
KOOP/JIMHATBI HEM3BECTHBI, CJIEAyeT YKasarhb
npubausuresnbupie nugpot. [lose3nbiM Moxer
OKa3aTbCd KOJIOHKA <«IMU(P AaTbl», TJE TOIbI
MCCJIEIOBAHUI /IeIATCS Ha TEPUO/bI U KaXK/10-
MY IHEPUOJYy NPUCBAMBACTCS OIPEICJICHHOE YM-
cj0. BriocsiescTBUM 3TO OYEHb TIOMOXKET TIpU
odopMIIeCHUN KapT, TAe HeOOXOAMMO pa3OuTh
MECTOHAXOX/ICHUE PACTEHWIl 10 BPEMEHUM MX

ob6Hapy:kenus. Ilpumep odopmienus tabuuii,
mpuroaHoro st axcrmopra B Maplnfo Ge3 mo-
tepu uH(oOpMaIuU, TPUBEJACH B TaGJIHIIe.

Takum 006pasoM, HCIOJIb30BAaHUE T'€OMH-
(OpMAIMOHHBIX TEXHOJIOTUI MOXKET IPUHECTH
HCCJIEZIOBATEI0 HOBBIE BO3MOMKHOCTH M3Y4CHUS
MIPUPO/IHBIX OOBEKTOB M aHAJIM3a MOJYYCHHOTO
peayabrara. Co3manne OTKPBITBIX 0a3 JIaHHBIX
MIO3BOJIUT OIITUMU3UPOBATh PAaGOTy U YCKOPHUTD
usyuenue (hJIOpbl PETHOHA.
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XAPAKTEPUCTUKA PACTUTEJBbHOCTHN
3ACOJIEHHbBIX YYACTRKOB

B MAJIOCEPJIOBMHCKOM U CEPIOBCKOM
PANMOHAX IIEH3EHCKOUN OBJIACTHU

JI. A. HoBukosa, /[. B. Ilanbkuna

B crarbe paccMarpuBaercsi  PacTUTEJBHOCTb TPEX 3aCOJIEHHBIX Y4acTKOB B Masocep/io-
o6urnckom u Cepgo6ckoM paitonax [lensenckoil o6macTu, Ha KOTOPBIX TPEOGIAAIOT Taso-
(usbrbie Jyra U rano@ubHbIE CTENN; YCTAHABJMBAIOTCS OCHOBHbBIE dTAIbl (DOPMUPOBAHIS
rajopUIbHON PACTUTENBHOCTH B 3aBHCHMOCTH OT HPUPOHBIX M AHTPONOTeHHBIX (haKTOPOB;
npeiaraercst Bkaountb B cuctemy OOIIT gBa HOBBIX 3aCOJEHHBIX ydacTKa: «UyHakckuii
coqonerry n «Cepao6CKuii CoOMOHEI .

KuoueBbie ciioBa: (1:)]10[_)3, BUI, I‘a]IO(iJI/IJII)HaSI PaCTUTEJIbHOCTDb, OXpaHa, Y4YacCTOK, 3acCO-
JICHHOCTD, PaCTUTEJIbHbIC aCCOIUAIINN.

CHARACTERISTIC OF THE VEGETATION SALINE
PLOTS IN MALAJA SERDOBA AND SERDOBSK
DISTRICTS OF PENZA REGION

L. A. Novikova, D. V. Pankina

The article studies vegetation of three saline plots in Malaya Serdoba district and Ser-
dobsk district of Penza region. At these plots halophytic meadows (49 %) and halophytic
steppes (35 %) dominate. The basic steps of halophytic vegetation formation are stated
in relation to the natural and human factors. We are proposing to include two new of
saline plots: «Chunaksky solonetz» and «Serdobsky solonetz» in Special Protected Natu-

ral Areas list.

Keywords: halophytic vegetation, protection.

PactureibHOCTD 32COJIEHHBIX MeCTO-
oburtanuii B Ilensenckoit o6jactu SBJSIETCS
MasounsyueHnoit [1—6]. [Toaromy nesnbio nameit
paGoThbl SABJISAETCS YCTaHOBJEHUE 0COOEHHOCTEN
opMupoBaHus Tag0PUILHON PACTUTETHBHOCTH
na iore Ilensenckoit o6sactu. B kadectBe 06b-
€KTOB HAalllUX WCCJAeIOBaHUl Obln  BbIGPaHbI
TPU 3aCOJEHHBIX YyYACTKA, U3 KOTOPBIX JIBa
pacriosiokeHbl B Masiocepo6uHCKOM  paiioHe:
y c¢. Uynaku («Uymnakckuii cosonen» u «Jla-
HUJIOBCKAsA COJIOHIOBAs TOJMSAHA») W OJWH —
B Cepmo6ckoM paiioHe, Ha I0KHOI OKpauHe
r. Cepuobeka («Cepuobekuii cosionen»). W3
BCEX TPEX YYaCTKOB TOJIbKO <«JlaHujaoBckas
COJIOHTIOBAST TIOJISTHA» HOCHT CTATyC TaMSTHU-
Ka TPUPOBI, a OCTAJbHBIE YYACTKH TOJBKO
PEKOMEH/IYIOTCSI HAMU JIJIS BKJIIOYCHUS B CEThb

Cepnﬂ «bunonornveckne HayKun»

0c000 OXPaHSEMbIX TPUPOJHBIX TEPPUTOPHUIT
(OOIIT) Ilensenckoit o6racTu.

@DJjiopa 3acOJIEHHBIX YYacTKOB iora Ilen-
3eHCKOI o6JslacTi BKJIOYaeT 66 BUIOB cocynu-
CTBIX pacTeHuii, oTHOCANMXCA K 54 pojaam U
20 cemeiictBaM, M Xapakrepusyercs Impeola-
JJaHNEeM MHOTOJIETHUX TPaBAHUCTBIX paCTeHI/IfI
(97 %), upemmymectBenno myroeix (69 %)
mesodutos (35 %). B Kpacuywo kuury Ilen-
senckoii obmactn (2002 r.) 3amecensr 4 Buja:
Limonium tomentellum (Boiss.) O. Kuntze
(co crarycom — 1), Galatella linosyris (L.)
Reichenb. fil. u Galatella rossica Novopokr.
(co crarycom — 2), Silaum silaus (L.) Schinz
et Thell. (co cratycom — 3).

PactuTesbHOCTD  MCCJIEYEMbIX — yYACTKOB
usyyajsachb IIyTeM 3aJ0oKeHus reoGoTaHuye-

© Hosuxkosa JI. A., Ilanpkuna /[. B., 2013
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CKUX OIMCAHWIT Ha TPOOHBIX IIOMAAAX pPas-
MepoM 4 M? (2 x 2 M) B HamGojiee TUITMIHBIX
MectoobuTanusax. Ha mpoOHBIX TIOMAAIX OT-
MeyaJoch  cJaexayfoiiee:  o6iiee  IIPOEKTUBHOE
MOKPBITHE TPABOCTOSI, MPOEKTUBHOE MOKPBITHE
BCEX XO3AHCTBEHHO-GHoormueckux rpymn (e-
PeBbS U KYyCTAPHUKM, 3JIAKH U OCOKHU, 606OBDIE,
pasHoTpasbe). [ Kaskaol TPOGHON TTomam
yCTaHABJIUBAJICS HOJHBIH (JIOPUCTUYECKUIT CO-
CTaB ¥ OIEHUBAJIOCH IPOEKTUBHOE MOKPBITHE
Kaskoro Buja. Bcero 6buio 3amoskeno 60 re-
000TaHNYECKNX OIMCAHUN, BKJIOYAONUX 66
BHUJ/IOB pacTeHuii, KOTOpble ObLIU BHECEHbI B
3JIeKTpOHHYI0 Ga3dy omnucanuii. Ha ocHoBe co-
OPaHHOTrO TOJICBOrO MaTepuaJa Obljla CO3/1aHa
3KOJIOTO-(PUTOIIEHOTHYECKAS  KJIacCU(DUKAIIS
PACTUTEIBHOCTH, TIPU 3TOM 3aCOJIEHHBbIE CTENn
BBIJIE/ISLINCh HA OCHOBE OTHOCHUTEJIBHOTO IIpe-
00JIa/IaHNs  CTCIHBIX TraJo(UIbHBIX BHIOB, a
3aCOJIEHHBIE JIyTa — JIYTOBBIX TaJOMUIBHBIX
BH/IOB. JIyra BBIACASINCH HA OCHOBAHUH IPEO-
6J1a/laHNs JIyTOBBIX BUJIOB M CPEIU HUX PA3Jiu-
YaJIMCh: OCTENMHEHHbIE Jiyra ¢ 1peolsajlaHueM
kcepoMe30duTOB, Hacrosmue Jyra ¢ IpeobJa-
JIAaHMEeM HACTOSAMMX Me30(pUTOB M OGOJIOTHCTBIC
Jgyra ¢ npeobJasanuem rurpomesoduros. Cpe-
[T CTETell ¥ JIYTOB BBIJESAINCH TPYIbl (dhop-
Manuii o 6uoMopdoJOrHYecKOil MPUHAIIEK-
HOCTH JIOMUHUPYIOIMUX BUAOB (JePHOBUHHO-
3J1aKOBbIe, KOPHEBUIIHO-3/IaKOBble U Ap.). Pa-
CTUTEJIBHBIE ACCOTMAINY BBIIESINCH C YIETOM
JIOMUHUDYIOIIEH X031 CTBEHHO-ONOJIOTHYECKOI
IPYNIIbl BUJOB M OTAEJBHBIX JOMUHHUPYIOIIMX
BUIOB [7].

Wayuennas pacruresbHOCTb 6 3acoJieH-
HBIX y4acTKoB Ha Iore llenseHckoil o6JacTi
BKJovaer 16 acconmarnumii, u3 Kotopeix 10 ot-
HOCSITCSI K 3aCOJIEHHOI pacTtutebHOCTH: 6 — K
rajopUIbHbIM JyraM H 4 — K TJIO(HUIbHBIM
creng™M; apyrue 6 — K JIyrOBOH pPacTHTEJIbHO-
CTH: 5 — K OCTEIHEHHBIM, 2 — K HACTOSIIUM,
1 — x Gosoruerbim syram (ta6n. 1). Ha wux
TeppuTtopun 1peobrasaer ragoduiabHas pacTy-
tespHOCTb (CcTenmu u syra), saHumamomas 84 %
oT OO0IIel IO 1.

Tanopunvnoe ayea (49 % 1omamm)
MpeJ/ICTaBIeHbl 2 JIEPHOBUHHO-3JJaKOBBIMH  aC-
CONMAIMSAMU € JOMUHUPOBAHUEM OECKITIHHI-
ubl paccrasiennoit (Puccinellia distans) n
oseauupl Boctounoit (Festuca regeliana), 4
MHOTOJIETHEPA3HOTPABHBIMU ~ aCCOIMAIIUSIMU
JIOMIHMPOBAHUEM OJyBaH4YMKa OeccapadCcKoro
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(Taraxacum bessarabicum), HOLOPOKHUKA Ha-
u6oabiero (Plantago maxima), MOPKOBHUKA
o6bixHoBeHHOr0 (Silaum silaus) u cosoHEUHH-
ka pycckoro (Galatella rossica).

Tanogpuronvie cmenu (35 % taomaan)
BKJIIOYAIOT 4 acCoLMalui, U3 KOTOPbIX 2 IIO-
JIYKYCTADHUYKOBBIE ~ACCONMAIMU € JIOMHUHH-
poBanmeM Kepmeka omyurennoro (Limonium
tomentellum) W IIOJIBIHM  CAHTOHWHHON
(Artemisia santonica), 1 MHOTOJETHEPAZHO-
TpaBHas accolualys ¢ Hpeol/IagaHueM COJIo-
neunnka souosBugnoro (Galatella linosyris)
u 1 ojHoNeTHEpPa3HOTpPAaBHASA aCCOLUALMA
¢ rocmoAcTBOM Gaccun ountkosugHoil (Bassia
sedoides).

B cTpyKType pacTHTENBHOTO TOKPOBA W3-
YUECHHBIX 3aCOJICHHBIX yYaCTKOB OTMEYAEeTCs
ayroBast pacrturenbnoctb (14 % miomaan),
KOTOpas IIPEJCTaBJeHa OCTEIIHEHHBIMM, HACTO-
My 1 600TUCTBIME TyramMu. OcmennenioLe
ayea 3anuMaior 10 % wu3yYeHHOU TLIOMAMN U
BKJIIOYAIOT 2 KOPHEBUIHO-3JIAKOBbIE ACCOLIM-
alMu ¢ JOMUHMPOBAHUEM BeiiHMKA HA3eMHOIO
(Calamagrostis epigeios) n MATJIUKA CILTIOC-
uwyroro (Poa compressa) u 1 KOPHEBHIIHO-
OCOKOBYIO — C TIpeoGJIaflaHueM OCOKH paHHed
(Carex praecox). Hacmosujue 1yza moKpbiBa-
10T Bcero 4 % TeppPUTOPUH, Ha KOTOPOil BbI-
JIEJIAIOTCS 2 MHOTOJIETHEPA3HOTPABHBIE  aCCO-
YAl ¢ JOMUHUPOBAHUEM ThICAYEJIUCTHUKA
o6biknosennoro (Achillea millefolium) u oco-
ta nosesoro (Cirsium arvense). Boiomucmoie
Jly2a BCTPEYAIOTCA BCEro Ha 2 % TUIOMANd U
npe/icTaBaeHbl 1 JIepHOBUHHO-OCOKOBOM acco-
nuanueil ¢ npeo6JasaHeM OCOKU JIEPHUCTON
(Carex cespitosa).

PacTuTeIbHOCTD  M3YYEHHBIX  3aCOJEHHBIX
YYACTKOB 3HAYUTEJIBHO DPA3JINYAETCS MO Habo-
DY BBIJICJIEHHBIX PACTUTEJIBHBIX ACCOIMATINI
(ra6um. 2), uTo ompenenserca Kak 0COGEHHOCTS-
MU BHEIIHUX ycaoBuil (BausgHuem meca u 1p.),
TaK ¥ CTEIEHbI0 aHTPOIOI€HHOTO BO3EHCTBUS.

BeposTHO, MCXOAHBIME COOOLIECTBAMM Ha
3aCOMIEHHBIX Cy6CTpaTax SBJAAIOTCS OJHOJIETHE-
pasnorpasuble ranoduiabnbie crermm (ouumio-
sudnobaccuesds acconnaiys), KOTOPbIe MOTYT
JUTITEJIBHO CYIIECTBOBATh HA COJIOHIAX B yCJIO-
BUAX UHTEHCUBHOIO AHTPOIIONEHHOIO HUCIOJIb-
3oBanus. B pasbueiiinem ¢opMupoBanue rajo-
(bUIBHON PACTUTENBHOCTH UAET MO-PA3HOMY B
3aBUCHUMOCTH OT BHENIHMX YCJOBHN: OTKPBITHIN
comonent («Cepuo6ekmii - comonen», «Uynak-
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Ta6aunma 2
CoOTHOIEHHE PACTHTEIbHBIX ACCONMAIMA Ha 3aCOJIEHHBIX YYaCTKax, % ILIONMamu™

O6-
OCHOBHbBIE CHHTAKCOHbI «JICII» «YUC» «CC» I]'IL;IagI_
a/lb
lamodunbable yra 30 14 67 49
epnosuninosiaxosvie 0 7 61 38
Paccrasienno6ecKkuibHIIEBas 0 7 55 35
BocrounooscanniieBas 0 0 6 3
Mmnozonremuepasnompasvie 30 7 6 11
BeccapabooyBaHInKOBast 0 7 0 2
Han6o1b111e110,10poKHUKOBast 10 0 0 2
OOBIKHOBEHHOMOPKOBHUKOBASI 10 0 6 5
PycckocononeunnkoBast 10 0 0 2
lanodumbHble cremnn 30 59 30 35
Honyxycmapruuxosoie 0 7 30 18
OmnyneHHOKepMeKoBast 0 0 18 9
CaHTOHNHHOIIOJIBIHHAS 0 7 12 9
Mmnozoremuempasanucmole 30 0 0 )
JIbHOBOCOJIOHEUHNKOBAS 30 0 0 )
Oodnonemnepasnompasmuvie 0 52 0 12
OuntrosmcrnobaccueBast 0 52 0 12
OcrerntHeHHbIE JIyTa 30 20 0 10
Kopnesuwnosnaxosvie 10 20 0 10
CITIOCHY TOMSITJINKOBAST 0 20 0 )
HasemHoBeiiHKOBast 10 0 0 2
Kopnesuwnoocoxosvie 20 0 0 3
PanneocoxoBast 20 0 0 3
Hacrosmme syra 10 0 3 4
Mmnozoremmuepaznompasovie 10 0 3 4
OO6bIKHOBEHHOTBICSYEIICTHUKOBAS 0 0 3 2
[TosreBoocoToBas 10 0 0 2
Bonoructeie ayra 0 7 0 2
/leprosunioocoxosoie 0 7 0 2
[leproBoOCOKOBas 0 7 0 2
*<«JICIl» — «/lanniaosckas comonmoBas nossnay, «4YC» — «Uymaxcknit comonery, «CC» —

«Cepo6eKuii CONOHEIT> .

BECTHUK Mopiosckoro ynusepeuteta | 2013 | No 3—4



ckuii coJoHen») uim nossiHa B Jjecy («/lanu-
JIOBCKAsI COJIOHIIOBAsI MOJISTHA» ).

Ha OTKPBITBIX IIPOCTPAHCTBAX B JIOCTATOY-
HO CYXHX YCJOBHSIX OTMEYACTCS CJIeAyIonast
CMEHA PACTHTEJbHBIX aCCOLMAIMIl: odHoIem-
nebaccuesas Ha  PAcCMABACHHOOeCKUNLHULE-
6Y10 U Jajee — Ha 6eccapaboodysanuuxosyi.
IMocseusist accolyalyst B KOHEYHOM CyYeTe Ie-
PEXO/NT B IOJIYKYCTAPHUYKOBBIC ACCOIMAIINIL:
ONYUEeHHOKePMEKO8YI0 T  CAHMOHUHHONObIH-
HY!0, KOTOpbBIC SIBJSIOTCS —3aKJIOYUTEIbHBIM
atarnioM (opMupoBanus raaopuabHON pacTu-
TEJBHOCTH B 3THX YCJOBHAX. B Gosiee Biax-
HBIX YCJIOBHSIX, & TaK)Ke HA OTKPBITBIX IIPO-
CTpaHCTBaX, (POPMUPYETCS B0CMOUHOOBCSAH-
HUueeds accoluanus, KOTOpasi MOCTEHEHHO
CMEHSIETCS] HA 00bIKHOBEHHOMOPKOGHUKOBYIO.

Ha 3acoJIeHHBIX JIECHBIX MOJISTHAX MO/ 3Ha-
YUTEJIbHBIM BJMSHUEM JiecHOro maccuBa («[la-
HUJIOBCKAs COJIOHIIOBAsI MOJISTHA» ) HAGMIO/AI0T-
Csl CJICAYIOIINE CMEHBI PACTHTEJIBHBIX ACCOI[H-
anuit:  ouumrosudnobaccuesds CMeHsieTcs: Ha
00bIKHOBEHHOMOPKOGHUKOBYI0, KOTOPbIE  BIIO-
CJIEJICTBUN TIEPEXOJAT B HAUOOILULENOOOPO K-
HUKOBYIO, PYCCKOCOLOHEUHUKOBYIO, A 3aTeM U
B J1bHOB0CONOHeUHUKO8Y10. Ha JIeCHBIX MHOJIs-
HAaX B3aKJIOYNTEIBLHBIM 3TAroM (OPMUPOBAHIS
PACTUTEJIBHOCTH CTAHOBUTCS PACIIPOCTPAHEHIE
accoruanmii rasoUIbHBIX CTerneil ¢ JOMUHU-
POBaHHEM COJIOHCYHUKA JIbHOBU/IHOTO M Taso-
UIbHBIX JIYTOB ¢ mnpeolIajaHueM COJIOHEYHU-
Ka PYCCKOTO.

B yc/I0BUSIX MHTCHCUBHOTO aHTPOIOTCHHO-
rO BJMSHHUS MOTYT JUJINTEJILHOC BPEMS COXpa-
HSATBCST TAJI0(UIIbHDIC OHOJETHEPA3HOTPABHDIC
CTenn ¢ JOMHHHUPOBAHHEM OACCHH OYUTKOBU/I-
noii (ma «UyHAKCKOM COJIOHIE») W JEPHOBUH-
HO-3JIaKOBble rasouIbHble Jyra ¢ OeCKUIbHU-
neii paccrasientoit (B Gosiee Cyxux Mecrax)
u ¢ oBcauuneir Bocrounoii (B Gosee BaaK-
bix Mectax) (Ha «Cepgo6CKOM COJIOHIIE» ).
B yCJOBHSX MEHBIICTO 3aCOJIEHHS Tragopuib-
Hble cTenu He o06pasyorcs, a (opMupYIOTCS
pas/JMYHBIC ACCOIMAINN [[IMHHOKOPHEBHUIIHDBIX

" KOPHEBUIIIHO-OCOKOBBIX OCTEITHEHHDBIX JIyTOB,
[IPUYEM  CRIIOCHYMOMAMAUKOBAS ACCOIUAIIS
CMEHSIETCSI PAHHEOCOKO080, A TIOCICIHSS — Ha-
3EeMHOBCUHUKOBOIL.

Ha ocnoBe BbillieniepedncaeHHbIX JTaHHBIX
JIOTHYHO C/IeJIATh CJIEJYIONINE BBIBOJIBI:

— (iopa 3acosieHHBIX y4acTKoB MaJocep-
nobunckoro u Cepmo6ekoro paiionos Ilensen-
cKoil o6sacti BKIO4aeT 66 BUJOB COCYAMCTHIX
pacrenuii, ornocsmuxcs K 54 pogam u 20 ce-
MeHcTBaM, U3 KOTOPBIX 4 BUJA BKJIOYEHBI B
Kpachyto xuury Ilensenckoii o6ractu (2002);

— PaCTUTEJBHOCTb M3YYEHHBIX COJIOHIIOB
BrJovaer 16 acconumanuii, u3 xKoropbix 10 o1-
HOCATCA K 3acoJeHHol pacturenpnocty (6 —
K rajouJIbHbIM JiyraM ¥ 4 — K rajoduIbHbIM
crenam), a Apyrue 6 — K JIyTOBOil pacTHTEb-
Hoctu (5 — K OCTEHHEHHDBIM, 2 — K HACTOSIIUM
n 1 — K 6OJOTUCTBIM Jyram);

— Ha TEPPUTOPUH TPEX M3YUYCHHBIX 3aCO-
JICHHBIX YYacTKOB 10 ILIONA/AU Mpeobajaet
rajouybHAs  PACTUTEJIBHOCTD, 3aHUMAONIAs
84% ot obmeit mromaau (rasoduabhbie Jyra
= 49 % u ranodumabhbie crenn — 35 %);

— ¢dopmupoBanne rasodUTHON pacTuTeb-
HOCTH MOKET OCYIIECTBJIATLCS B PA3HBIX YCJIO-
BUAX TI0-PA3HOMY, HO BKJIIOYAeT CJeIyoiue
OCHOBHbBIE 3Tallbl: OJHOJIETHUE PA3HOTPABHbBIE
rajiouJIbHbIE CTEIN; MHOTOJICTHHE 3JIaKOBbIE
rasouyIbHbIE JIyTa; MHOTOJIETHHE Pa3HOTPaB-
Hble TaJO(UIbHBIC JIyra; MHOTOJIETHUE Pa3HO-
TPaBHbIC ¥ IIOJYKYCTapPHUYKOBbBIC Traao(uib-
ubie crenu. COBpeMEHHbBIN ATAll Pa3BUTHUS Ta-
JO(PUIBHOI PACTUTEIBHOCTU OTIPE/IE/ISETC KaK
npupoanbiMu (paktopamu (CBETOBOI M BOIHBIH
PEXKMMBI), TaK M CTENEHbI0 AHTPOIIOTEHHOrO
BO3/IE€IICTBUS;

— B CBSI3M € TeM, 4TO (hJIopa M3YyYEHHBIX
YYaCTKOB IPEJACTABJISACT OGOJBIIYI0 HAYYHYIO
IIEHHOCTDb, PEKOMEH/LYCTCS CO3/1aTh HA UX MECTe
JIBa HOBBIX NMaMATHHMKA HPHUPO/bL: «YyHaKkcKuii
coJsiorerly y c¢. Uynaku B Masocepso6uHCKOM
paitone u «Cepmo6cKuii cosoHeI» Ha I0KHOI
okpante r. Ceprobeka B Cepo6CcKoM paiioHe.
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PACITIPOCTPAHEHUE CABEJIbHHUKA
BOJIOTHOTIO B CAPATOBCKOU OBJIACTU

A. B. llanun, H. A. IlerpoBa, 1. B. IlluroBa

B crarbe coobmaercs o pacrnpocrpanenunu cabesabnuka 6oJsornoro B CapaToBckoii o6Jia-
cru. [lauubiii Bujg npusBogutcst A (uopst 10 aiMUHUCTPATHBHBIX PailOHOB, B TOM YHCJIe

J1€BOGEPEIKHBIX .

Kumouessie caoBa: Comarum palustre, CapatoBckasi o6yactb, repGapuii.

ABOUT DISTRIBUTION OF COMARUM
PALUSTRE L. IN THE SARATOV REGION

A. V. Panin, N. A. Petrova, I. V. Shilova

This article reports about distribution of Comarum palustre in the Saratov Region. This
species is common with floras of 10 administrative districts. It is confirmed that nowadays
Comarum palustre is distributed in left-bank districts of Saratov Region too.

Keywords: Comarum palustre, Saratov Region, herbarium.

Ca6enbHuUK 6OJIOTHDLIL (Comarum
palustre 1.) — MHOroJieTHeE TPaBAHUCTOE
pacTeHue, IIpeACTaBUTEIb  MOHOTHIIHOTO

poaa CaGenbnux (Comarum L.) us cemeii-
crtBa Pososble (Rosaceae). Apean pannoro
BUJa OXBaTbiBaeT mouTu BCcio Espomy (ot
apkTHdeckux paitonoB go Cpegneir u At-
nantuyeckoit Esponsr), Kaskas, 3anaanyio
n Bocrounyio Cubupn, Cpeanioio Asuio,
Mounrosuio, Kwurait, Anonuio, CeBepHyio
Amepuxy [4].

B CapatoBckoii o6actu JanHbIil BUJ SIB-
JISETCS PEJKUM, OH 3aHECEH B PErMOHAJbHYIO
Kpacnywo kuury [7]. Tak, B koHcuekre (Jo-
pol CapatoBckoil 06J1acTH, W3JAHHOM II0J pe-
nakiueit npogeccopa A. A. YUurypsiesoii [6],
cabeIbHUK TIPUBOJUTCS KaK JJisI TPaBOOEPesK-
HBIX pailoHoB: bazapHokapalysakckoro, Bob-
cxoro, HosoGypacckoro, Xsamsmckoro (ma
ocHoBaHun JgaHHbIX [epGapusi CapaTtoBCKOTro
yuusepeutera (SARAT)), Ilerposckoro, Ca-
parosckoro (mo pgamnbiM [10]), Arkapckoro

© Ilammu A. B., Ilerposa H. A., Hlnaosa U. B., 2013
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(cepinasico wa tpya A. . Tyrapunosa [9])
u JIbicoropckoro (OCHOBBIBAACH Ha yKazaHUH
B. A. Kemnepa [5]), tak u ansa JaeBoGepesk-
HbIX paifonos: Bamakosckoro (Ha ocHoBanuu
pannbix SARAT) u Mapkcosckoro (cebLiasch
na [10]). Cormacho aanubiM nociaegnux (ho-
PUCTUYECKUX CBOJIOK TI0 PETHOHY, CaGeJbHUK
GOJIOTHBII BCTpeyaeTcss UCKIoYnTesbHo B [Ipa-
BoGepeskbe — B ArkapckoMm, DBasaimosckom,
HosoGypacckom, Jlbicoropckom u  PomaHOB-
ckoM paitonax [2; 3].

0. . Bymnauslit orHocut cabeIbHUK
K 4YUCJY pOJOB, creruduIHbIX 11 (DIopbl
IIpaBoGepexbs u yTBep:xKAaer, uto B JleBoOe-
pekbe OH HE BCTpevaercsi. Mbl He MOMKEM CO-
TJIACUTbCS C TaKOW ITO3UI[Mell, TaK KaK OHa
«oTGpacbiBaeT» ypoBeHb (PJIOPUCTUKU B pe-
rmoHe Ha croJjerme Hasazm [1].

Xopouio M3BECTHO, YTO ATO PaCTEHUE CO-
6upasioch Ha JleBoGepexxkbe . J. I'ymmesnem
B MapKCIITaJITCKOM KAaHTOHE PECIyOJINKH HEM-
e IToBosxbst B okpectHOCTSIX cena Schaff-
hausen (upre ¢. Bomkoso MapKcoBeKoro paii-
ona) [11]. Ha ocHoBanum sToil ke HaXO/AKH
nannbiii Bua npusegen B [10].

A. T. Enenenckuii, B. M. Paxgpiruna
u 0. U. Bynanbrii, 20 ner usyuasmme (aopy
CapaToBckoii 006JIaCTH, [AJeKO He IOJHOCTHIO
BBISIBHJIN  MECTOHAXOXK/ICHUS CTOJIb IIpuMeva-
TEJIBHOTO PAaCTeHMs, NPEJCTaBUB UX B CBOMX
pa6orax HeoObeKkTUBHO. HacTogieit 3aMeTKoit
MBI IIOCTAPaJUCh HCIIPABUTL 3Ty CHUTYAILUIO
U TPHUBOAMM PACHPOCTPAHCHUE CaGEJbHIKA
o paiionam CapaToBCKOHl 00JaCTH € y4eTOM
BCEX /IOCTYNHBIX JIAHHBIX CapaTOBCKHUX TIep-
6apueB ¥ KPUTHYECKOTO aHAJIN3A JIUTEPATYPBHI.

IIpaBoGepesxbe:

Amxapckuii  pation, c.  Hecreposka.
27.06.1980. M. JKungesa u ap. (SARP). [lna
TEPPUTOPHUH COBPEMEHHOTO ATKapCcKOTo pailoHa
ykaszpiBasics emie A. . Tyrapunossim [9];

Basapnoxapabyraxcxuii  pation, c. VBa-
HOBKa, Ha IOTO-BOCTOKe OT cema. 24.07.1966.
B. Maesckuit (SARAT);

banrawosckuil pation, r. Banamos, p. Xo-
mep. 29.09.2001. E. Borganosa [2];

Boavcxkuii  paiion, noiima  Boarn y
c. Tepcor (Boime Bosbeka), Geper osepa B
neHrpaabHoit noiime, Caricetum. 15.06.1939.
A. @ypcaes (SARAT). TToaA MHHOCTD TTOAICH
A. [1. dypcaeBa HA 3TOH repOApHOIl ATUKETKE
COMHEHUII He BbI3bIBAET;

Cepnﬂ «bunonornveckne HayKun»

Jvicozopekuti  pation,  03.  JleGsixbe.
23.07.1993. C. ®arun (SARP). B stoM Mme-
CTOHAXOXK/IEHUH HaOJIO[AJICS  aBTOpaMu  Ha-
crosimieil cratbu B 1996 1.; m3BecTeH U3 3TOro
nmyHkTa co Bpemen paborel b. A. Kemnepa [5];

Hosobypacckuii pation, 6osoto MoxoBoe,
B Bozte. 10.06.1983. MunosumoBa, Unurypsesa,
WBanosa. (SARBG). Ilosske ¢ aTOro Mecra co-
OupaJicsl HEOTHOKPATHO;

Pomanosckuii paiion, c. Bouabmoit Kapaii,
03. Ckasckoe. 7.07.1992 [2];

Xeanvincxuil pation, T. XBaJBIHCK, B 60-
note, cepeauna Jseca. 24.07.1938. I'. Kenwur
(SARAT); Okp. r. XaJblHCK, GOJOTHCTOE
OKaliMJIeHWe BOJIHOTO 3epKaja 03. Penwuiie, B
gecy. 19.06.1965. E. Hukynuna. Ompenesnu-
aa H. Xsamuna (SARAT). C sroro myHkra
UMEIOTCST  €ellle  HEeCKOJbKO cOOpPOB, BEPOSITHO,
CTYy/IeHYeCKNUX, HO TIOJJIMHHOCTD 3THKETOK COM-

HEHUA HE BbI3bIBAET, TaK KaK OIIpe/ejeHue
C/1eJ1aHO KBaHI/I(I)I/IHI/IpOBaHHbIM 60TaHI/IKOM,
OCYHIECTBJIABIINM  PYKOBO/ICTBO  BbIE€3/THbIMU

npakTukaMu B To Bpems — H. . XBasummoii.

Heckosbko  TIOMyJIATMN  9TOTO  pacTeHUs
CYIIECTBYIOT B HACToOsIee BpeMs B XBaJIbIH-
CKOM paiioHe Ha Tepputopuu HarmonagbHOTO
mapka  «XBaJBIHCKUI», UYTO TOATBEPIKAAIOT
JI. A. CepoBa u M. A. Bepesyikuii [8]. [lan-
Hble aBTOPBI crenuasibHo uayyanan ¢uopy Ha-
oHaspHoOro mapka: CocHoBo-MasuHcKoe Jiec-
HIYeCcTBO, Ha GoJsioTe B 15 KM Ha I0TO-3araj
or r. XBaJblHCKa; He6oubiIoe 6ojorie B 29-M
KBaprase XBaJbIHCKOTO JIECHUYECTBA B OKP.
90-ro kM Tpaccel Crizpanb-CapaToB B ypouuiie
«JlocuHoe 03epo».

JleBoGepexbe:

Bbanaxoscxkuit  paiion, moiiMma p. Boa-
riu, OKp. bamakoBa. 27.07.1920. TpayGepr
(SARAT). B rep6apun CapaTtoBCKOro yHUBEP-
cUTeTa MMeeTcs elle OJWH 06paselr JTOTo Ke
KOJIIEKTOpa, COOpaHHbIl B OKp. T. Basakosa,
HO C BOCCTAHOBJIEHHOH 3THKETKOH. Brosne
BO3MOJKHO, YTO 9TO pacTeHue OyjeT HaiijeHo
B paiiloHe M B HACTOsIIee BpeMs INPH JeTab-
HOM M3YYEHWU PACTUTETBHOTO ITOKPOBA CTApUY-
HBIX BOJIOEMOB;

Mapxkcosckuil  paiiod, BOAOEM I1I0J| TO-
poit bBompmioit Ypac, mamporus c. Bosxoso.
8.06.2012. M. Illmnosa, H. Ilerposa. B atux
sKe Mectax cobmpascs J. J. T'ymmenem [11].
[Monysammst Buga 3/1eCh MHOTOUYMCJIEHHAS, TOJI-
HOuJIeHHasI. BbI3pIBaeT HeZloyMeHNUe, MOYeMy aB-
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TOPBI MOCJTEAHNX (DJIOPUCTHYECKUX CBOJIOK CO-
4y ca0eJbHUK MCYE3HYBHIMM B MapKCOBCKOM
paiione [2-3]. Cosmaercst Brieuat/ienue, 4To OHU
MPOCTO HE TMOCEIAJN 3TO MECTOHAXOMK/IEHUE.
Takum o6pasoM, B XOje WCCJEIOBAHMIL
ObLIO YCTaHOBJIEHO, 4TO CaGebHUK OOJIOTHBII
pactpoctpaHen B 8 aJMUHUCTPATUBHBIX Paiio-

Hax IIpaBoGepexbs u 2 paitonax JleBoGepesxnst
CaparoBckoii 06JiacTi; TIOATBEPIKIEHO paHee
U3BECTHOE MecTOHaxOKjeHne Ha JleBoGepexkbe
[11], B xoTOopoM OH cumTajCs, BEpPOSITHO, MHC-
yegnysimmM [2-3]. Pox Comarum ne otHOCHTCS
K TaKCcOHaM, OOGYCJOBJIUBAIONIMM CBOCOOpasue
¢aopor [IpaBo6epexxbs CapaTtoBckoii o6JacTi.
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Y]IK 382.31(470.345)

AMEPUKAHCKHUE COCYAUCTBIE PACTEHUA
HA TEPPUTOPUU r. CAPAHCKA

E. C. PazanoBa, T. b. CuiaeBa

B crarbe npuBopATca cBeleHUs O UY’KEPOJAHBIX BUAAX PACTEHUIl aMepUKAHCKOIO IIPOMC-
XOXK/IeHHsI, OTMeUeHHbIX BO (uiope r. CapaHCKa; aHAJIM3UPYIOTCS TAKCOHOMUYECKHUIT COCTAB,
COOTHOIIEHNE JKU3HEHHBIX (OPM, paclpocTpaHenue, BpeMs, CIOCOObI 3aHOCA U CTeleHb
HaTypaJIM3alliil 3aHOCHBIX BH/IOB; OoTMedatorcsi pacrtennst «Yepnoit kuurn duopnr Cpeaneit

Poccunms .

KiaroueBbie cioBa: ajBsentuBHbiil Buj, Yepnas kuura, Pecry6imka Mopgosusi, Capanck,
MIPOMCXOK/IEHNE, aMEPUKAHCKIIE PACTEHUSI.

AMERICAN VASCULAR PLANTS
ON TERRITORY OF THE SARANSK CITY

E. S. Ryazanova, T. B. Silaeva

The article contains information on alien species of American origin, reported for the
flora of Saransk. It also analyzes the taxonomic composition.

Keywords: alien species, Black Data Book, Republic of Mordovia, Saransk, origin,

American plants.

WN3ydyenue OMOJOTHYECKUX WHBAa3Wil —
OJHO W3 TPUOPUTETHBIX HATPABJIEHUI COB-
peMeHHbIX OGOTAHMYECKUX U IKOJOTUYECKUX
uccjesoBannii. BHespenne 4y)XepoaHBIX BHU-
JIOB SBJISIETCST BTOPOH 110 3HAYEHUIO YIpo30ii
OMOJIOTHYECKOMY Pa3HOO0PA3UI0 MOCJe YHUY-
toxkenusi mect oburanusi [1]. Kpome Toro,
MHBA3WKM YYKEPOJHBIX BHUJOB MOTYT HAHO-
CUTh B3HAYUTEJDbHBIH 3KOHOMUYECKUN yiiep6
U TIPEACTABJATH OIACHOCTb [IJIsT  3/J0POBbS
moneit [4; 7]. Opnako uHTEpeC K 3aHOCHBIM
pacTeHussM MOKeT ObIThb CBS3aH C UX MPAKTU-
YecKUM 3HaveHueM [2]. ITo akryasbHO A7
TaKUX OTpacjeil, kKak pacrenueBoactso (aj-
BEHTUBHBIC PACTCHHUS BBICTYIAIOT KaK KYJb-
TUBUPYEMBIE U KaK COPHbBIE), SKUBOTHOBOJCT-
B0 (IIOTEHLMANBHO HOBBIE KOPMa), 34PaBOOX-

panenne (aJIEPreHbl U ChIPbE A TONYICHUS
JIEKapCTBEHHBIX TIPENapaToB) u JanpmadTHoe
03€eJIeHEHHE.

Oco6ennoctn  topoga Capancka (reo-
rpadguyeckoe IoJIOKeHUE, OOGIIMPHBIE XO-
34HCTBEHHO-9KOHOMUYECKUE U COLMAJIbHbBIC
cBA3M), GE3yCJOBHO, CIOCOGCTBYIOT MHBA3HU-
OHHOMY IIpoleccy. B c¢BA3u ¢ BbicOKO guna-
MHUKOI 4Y>KEPOJHOTO0 KOMIIOHEHTA U OBICTPBIM
paccesieHMEM HEKOTOPbIX BUJOB aKTyaJbHO
TaK)Ke BDISABJCHHUE TIOTEHIIMAJbHO WHBA3U-
ounbix BupoB [5]. Haumbosee arpeccuBmbie
Yy KEpPOJHDbIC BH/bI ITPOUCXOJAT IPEUMYIIC-
crBerHo n3 Ceseproit Amepuku. Ha 2012 r.
Ha Ttepputopuu r. CapaHcKa OTMEYEHO
63 Buma us 49 pomos u 26 cemeicTB — BbI-
xoaues u3 Amepuxn (ra6mr. 1).

Ta6auma 1

Bl/IZIbI paCTeHl/Iﬁ AMEPHUKAHCKOI0 NPOUCXOXKAECHUS, OTMEYECHHbIC Ha TEPPUTOPHUH TI. Capal{cxa

I —— I'pyima BUOB 110:
Ne Bun dopma BpEMEHU crocoGy CTETeHN HaTypa-
3aHOCa 3aHOCa JU3alnn
1 Elodea canadensis Michx. Tp. noJMKapnuK KEH. KCEH. arp.

Cepnﬂ «bunonornveckne HayKun»
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IIpodonxenue maba. 1

1 2 3 4 5 6
2 Elyén us trachycaulus (Link) Tp. mosMKapuk KeH. KCEH. KOJIOH.
ould Schinners s. str.
3 Hordeum jubatum 1. Tp. nomixkapiux KeH. KCEH. ENGE
4 Zea mays L. OpHOMETHHK KeH. IPT. aem..
S5 Juncus tenuis Willd. Tp. momikapmmk KeH. KCeH. arp.
6 Populus balsamifera L. [lepeso KEeH. apr. KOJIOH.
7 Amaranthus albus L. OjHOIETHIK KeH. KCEH. TIEK.
8 A. blitoides S. Wats. O/IHOJIETHUK KEH. KCEH. SIICK.
9 A. retroflexus L. O/IHOJIETHUK KeH KCEH. ITIEK.
10 Chenop Odi'm{ ambrosioides OpHoMeTHUK KeH. KCeH. aem.
11 Oxy (b l\a/ﬁ illil)s(’)lySC,\f&flege itneus Tp. momikapmmk KeH. KCeH. / apr. acpem.
12 Phytolacca acinosa Roxb. Tp. mosvKapuK KEH. apr. aceM.
13 Lep idiusm hd'e(njsif lorum OaHO-, 1By IETHUK KeH. KCEH. SIIEK.
chrad.
14 Ribes aureum Pursh Kycrapuuk KeH. KCeH. /apr KOJIOH.
15 Physocarp Lﬁ:ﬁlgl/f oitus (L.) Kycrapunk KeH. KCeH. / apr. KOJIOH.
16 Crataegus submollis Sarg. Kycrapunk KeH Ipr. JTeK.
17 Padus virginiana (L.) Mill. Jlepeso KeH. Ipr. KOJIOH.
18 Robinia pseudoacacia L. [lepeso KeH. 9pr. acem.
19 Amorpha fruticosa L. Kycrapunk KeH. Ipr. JTeK.
20 Lupinus polyphyllus Lindl. Tp. mosmrapmk KeH. apr. arp.
21 Phaseolus coccinea L. OHOJIETHUK KEH. apr. aceM.
22 P. vulgaris 1. OIHOTIETHUK KeH. Ipr. aem.
23 Gossypium hirsutum L. OaHoeTHIK Ken Ipr. aceM.
24 Oxalis stricta L. Tp. nomixkapiux KeH. KCEeH. JIeK.
25 Acer negundo L. [lepeso KeH. KCEH. / apT. arp.
26 Parthen(o fl:s)szi)slgnuciﬁquef olia Jlnana KeH. KCEH. / 3pT. KOJIOH.
27 Ep ilObiIZfIm acienocaulon Tp. momikaprmk KeH. KCeH. arp.
AUSSKI.
28 Ep seuglli) rubescens A. Tp. nomixapmux KeH. KCEeH. arp.
vorts
29 meinusl\f;:;ﬁy toanica JlepeBo KeH. KCeH. / apT. KOJIOH.
30 | Ipomoea purpurea (L.) Roth OiHOIeTHIK KeH. Ipr. aeM.
31 Calystegia inflata Sweet Tp. mosurapmk KeH. 3pr. aceM.
32 Cuscuta campestris Yuncker OpnosneTHuk KeH. KceH. SIIeK.
33 Phlox paniculata L. Tp. nmosmkapmk KeH. Ipr. aem.
34 Phaceli%éﬁ?ﬁcetif olia O/IHOIETHUK KEeH. apr. aem.
35 Symp hogilc%r'p %Sla‘f{lé)us (@) Kycrapunk KeH. KCeH. / apT. KOJIOH.
36 Solanum lycopersicum L. O/IHOJIETHUK KEeH. apr. aem.
37 S. rostratum Dun. OHOIeTHUK KeH. KCEeH. acem.
38 S. tuberosum L. O/HOJIETHUK KEH. apr. aceM.

30

BECTHUK Mopiosckoro ynusepeuteta | 2013 | No 3—4




Oxonuanue maoba. 1

1 2 3 4 S5 6
39 Nicotiana rustica L. O/IHOJIETHUK KeH Jpr. acem.
40 Datura stramonium L. OIHOTIETHUK KeH. KCEH. acem.
41 Cucurbita pepo L. OHOMeTHIK KeH. Ipr. acem.
4 Echinocystis lobata Onoerik en apr arp
(Michx.) Torr. et. Gray ’ ) )
43 Helianthus annuus L. OzHOIETHIK KEH. 3Pr. adem.
44 H. giganteus L. Tp. momixapmmk KeH. KCEH. / apT. acem.
45 H. subcanescens (A. Gray) Tp. nomukapnuk KeH KCeH. /apr ar
E. E. Wats. p- P ' /9T p-
46 H. tuberosus L. Tp. nomixapiux KeH. Ipr. JIeK.
47 Rudbeckia hirta L. O[tHO-, 1By JIETHUK KEH. KCEH. / 3pT. acem.
48 R. laciniata L. Tp. momikapmmk KeH. IpT. KOJIOH.
49 Bidens frondosa L. OzHOIETHIK KEH. KCCH. arp.
50 Cosmos bipinnatus Cav. OIHOTIETHUK KeH. Ipr. acem.
51 Galinsoga ciliata (Rafin.) OtoeTHiK e - SHeK.
Blake
52 G. parviflora Cav. O/IHOJIeTHUK KeH KCEH. BN
Cyclachaena xanthiifolia
53 (Nutt.) Fresen. OHOMEeTHNK KeH. KCEH. JTeK.
54 Ambrosia artemisiifolia 1. OtHOTIETHUK KeH. KCEH. KOJIOH.
Xanthium albinum (Widd.)
55 OHOJIETHUK KeH. KCEH. ITIEK.
H. Scholz
56 Chamomilla suaveolens OHOJIETHUK KeH KCeH JTEK
(Pursh) Rydb. : ’ )
57 Grindelia s%tlclzrrlrosa (Pursh) Tp. nosuxapuk KeH. KCEH. aem.
58 Solidago canadensis L. Tp. nosmkapruk KeH. apr. JIeK.
59 Aster lanceolatus Willd. Tp. nosuraprmk KeH. apr. JIeK.
60 A. novi-belgii L. s. 1. Tp. nosmuxapiuk KEeH. apr. JIeK.
61 A x versicolor Willd. Tp. mosvKapuk KEH. Ipr. ITIEK.
62 A.salignus Willd. Tp. nosuraprmk KeH. 3pr. JIIeK.
63 Erigeron annuus (L.) Pers. O/IHOIETHUK KeH. KCEH. KOJIOH.

CoryiacHo Ta6s. 1, npuBeJeHHble 57 BH-
JIOB PACTEHUH SBJSAIOTCSA BLIXOJIAMU U3 Pas-
HbIX paitonoB CeBepHOil AMepuKH, a 5 UMEIOT
nexonubtit apean B IOsxuoit m Ilenrpasn-
Hoit Amepuke (Chenopodium ambrosioides,
Phaseolus coccinea, P. vulgaris, Gossypi-
um hirsutum, Ipomoea purpurea). Takco-

HOMHWYECKUN aHaJN3 YyKe3eMHBIX COCYIH-
CTBIX pPACTEHUil MO3BOJISET TOBOPUTH O TOM,
YTO BENYIIMMU CeMeiicTBaMU Cpeau BBIXO/I-
1eB u3 Amepuku Ha teppuropun r. Capan-
cka sasjasaorca Compositae, Leguminosae,
Solanaceae, Amaranthaceae un Rosaceae
(tabu. 2).

TaGauma 2

Bez(ymue cemeiicTBa AMEPUKAHCKUX COCYAUCTBIX paCTeHl/Iﬁ Ha TEePPUTOPUH T. Capaﬂcxa

Yucao BUIOB

CeMmeiicTBO

abCoTIoT. % OT 4ucja BUIOB

Compositae

21 33,3

Cepusi «Brosiornyeckie HayKu»
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Oxonuanue maba. 2

1 2 3
Leguminosae (Fabaceae) 5 7,9
Solanaceae 5 7,9
Amaranthaceae 3 4,8
Rosaceae 3 4,8
Bcero 37 58,7

Buomopdosornuecknit ananus ¢opbl 1mo-
KasaJq TpeolsIajlaHe TPABSIHUCTBIX —PACTEHUIT
(76,1 %), GOJBLUIMHCTBO M3 KOTOPBIX OJHOJIET-
nukn (42,8 %). OmHoJieTHIE PaCcTeHUs Xapak-
TEPU3YIOTCS JIOCTATOYHO OBICTPBIM KM3HEHHBIM
KoM passutus (OJIMH BEreTAllMOHHBII Tiepu-
0J1), 4TO 0GECIIeYNBACT JJAHHBIM PACTEHUSAM KOH-
KyPEHTHOE MPENUMYIIECTBO Tepe/l UyKe3eMHbIMH
pacTeHusIMU JIPYTUX KU3HEHHBIX dopm [S].

CorsacHo aHaau3y XKU3HEHHBIX (OPM
no kaaccudpukanuu K. Paynkumepa [8],
B I'PyIilie ceBePOAMEPUKAHCKUX PACTEHUil Ha
teppuropuu 1. CapaHcka mepBoe MecToO 3a-
numaior tepodursr (43,3 %). Tepodurusa-
s — obumii NpU3HaK ajBEeHTUBHBIX GJIOP.
Ha BTOpOM MecTe HaXOJAATCA TeMUKPUITO-
durpr (30,0 %). Hanee caenyor danepodu-
o1 (16,6 %) (Ta6ua. 3).

TaGauma 3

Cootnomenne >xusnennbix ¢popm no K. Paynkuepy cpeau ceBepoaMepHKaHCKHX

COCYAMCTBIX pacreHuii Ha teppuropun r. Capancka

UYucno Buson
JKusnennas dopma

a6eomoT. %
Hanodanepodurbt 4 6,3
Me3sodanepodurbt 4 6,3
TemuxpunropuTs 18 28,5
Tepodurst 29 46,0
TFemuxpunrodutbl 111 TepoduThl 2 3,1
Teodurnr 3 4,7
Meradanepodurbr 2 3,1
Mukpodanepourbt 1 1,6
Bceero 63 100,0

AHaJIn3 BH/JIOB aMEPUKAHCKOTO TTPOMCXOXK-
JIeHHsT TI0Ka3aJi, 4TO IO CTeNeHH HaTypaJsi3a-
min (T. e. MO CHOCOGHOCTH BUAA K YCIEl-
HOMY Pa3MHOXEHWIO M PACCEJEHUIO B HOBBIX
YCJIOBUSIX) Cpeld HHUX €eCTb BCe 4 TPYIIbL:
arpuodutbl, KOJ0HODUTHI, 3meKopuTol, ade-
mepodursl  (puc. 1). VYcroiiunsoe <«saapo»
o6pasyior  arpuodursl  (3aHOCHBIE — BU/IbI,
YCIHENIHO OCBOUBIIKE MPUPOJHBIE 3KOTOIbI)
u srekodurel (pacteHns, aKTUBHO PacCenB-
[ecs 10 HapylieHHbIM MecTaM). [Ipumepom

32

arpuoduros Ha Teppuropun Capancka sB-
asiorest Elodea canadensis, Acer negundo,
Echinocystis lobata, Bidens frondosa, stexo-
duroB — Crataegus submollis, Amaranthus
albus, A. blitoides. B nectabuabHOl TpyIIe
AJIBEHTUBHDBIX BUIOB JHIUPYIOT 3demepodu-
o1 (36,5 %), 3HAYUTENBHYIO J[OJIO COCTABJI-
10T kosonodurer (17,4 %). K apemepoduram
otnocarcs Oxybaphus nyctagineus, Silphium
perfoliatum, Helianthus annuus, H. gigan-
teus, H. petiolaris n T. 1.
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Puc.1. CoorHomenne rpynn aMepuKaHCKUX BH/OB IO CTETICHU
HaTypaJM3aly B a/BeHTHBHOI ¢uiope r. CapaHcka

o  cmoco6y  uMMUTpauu  Cpean
YyIKe3eMHBIX BUOB JOMUHUPYIOT MpeaHa-
MEpPEHHO 3aHECEHHbIE W UHTPOAYIUPOBAH-
Hble, HO Gojiee WM MeHee OJUYaBlIne —
sprasuodursr (46,0 %). Toasa kcenoputos
(3aneceHHpIX caydaiiHo, HempegHaMepPeHHO)
u kcenoaprasuodpurtos (pacrenuit ¢ nmpome-
JKYTOUHBIM THIIOM 3aHoca) cocrtasuaa 38,0
u 15,8 % (puc. 2). Hexoropble cesepoame-
PUKaHCKHUE PACTEHUS WM3JaBHA KYJbTHBUPY-
otcs xuteasmu r. Capancka. Hanpumep,

Sorbaria sorbifolia, Physocarpus opulifo-
lius, Robinia pseudoacacia, Ribes aureum
n ap. Ilo BpeMenm 3aHOCa 3HAYHUTEIHHO
npeo6iasaloT KeHOPUThI — pacTeHus, 3ame-
cennble Ha Teppurtopuio r. CapaHcka mocJe
XVI B. Ha ux gomao mpuxoautcs 98,4 %
Bceil aaBentTuBHO duopbl. Cienyer orme-
THTb, YTO CPEAM AMEPUKAHCKUX PaCTEHUII,
OTMeYeHHBIX Ha Teppuropuu r. Capancka,
3HAYUTEJbHO MPe06JIaJaloT BBIXOAIBI U3 Ce-
BepHBIX paiionoB Amepukn [6].

Puc.2. CoorHollleHre rpymnin aMeEPUKAHCKUX BUIOB PACTEHHH 1O CIOCOOY
3aHOca B a/BeHTHBHOI (iope r. CapaHcka
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Bricokasg nmHaMuKa MWHBA3HMOHHOTO KOM-
noHeHTta (GJopel onpejeasger HeoOX0AUMOCTD
JaJbHENIINX MOHUTOPUHTOBBIX HUCCJEI0Ba-
HUiT MHBa3uil ¥ aJBEHTUBHOI (JIOPBI permo-
Ha B neqaoM (B TOM Yuc/Ie M3ydeHUE AUHAMUKE
WHBA3MOHHDBIX MOIYJIANNI, 2KoJOrMH U OHO-
JIOTHM a/IBEHTUBHBIX BHUJIOB, BBISIBJICHUC ITyTeil
u Ccrmoco60B 3aHOCA) € MEJABIO MOCAEMYIonIed
OIIEHKM 3KOHOMHUYECKOTO yIiep6a, HAHOCHMOTO
HanboJjiee arpecCUBHBIMHU BHJAMM, 1 pPa3paldoT-
K1 Mep 60pbObl.

KuoueBass  pexomenganuss  Crparterun
M0 WHBAa3WMOHHBIM Bujpam B EBpomne — wun-
BCHTAPU3AIMA YYXKEPOJAHBIX BU/OB, 3aperu-
CTPUPOBAHHBIX B IPUPOJIE, B PETHOHAX Pa3-
HOTO YpPOBHs. B Kaxk/oM pernone HeoOXOAUMO
KOHTPOJIMPOBATH TPOIECC paccejienust Haubo-
Jlee BPEIOHOCHBIX Yy KEPOJHbIX BUIOB. B cBg-
31 C BBICOKOH IMHAMHUKOH Uy>KepOJHOr0 KOM-
MoHeHTa U OBbICTPBIM pacceeHreM HEKOTOPHIX
BH/IOB aKTyaJIbHO TAKXKE BbBISBJICHUE TOTEHIM-
aJbHO WMHBAa3MOHHBIX BUAOB. [loatomy omHuUM
13 BaKHBIX IMArOB YYEHBIX CTaja IyOIMKaIs
«Yepnoit xuurn ¢uaopor Cpenneit  Poccuns.
Ectb ocHoBanus mosiarath, uto «YepHad KHU-
ra» Tak ke, Kak u «Kpacnas kuura PD», cra-
HET He TOJIbKO Cepbe3HbIM BKJIAIOM B PA3BUTHE
TEOpPeTUYEeCKUX ¥ IPUKJIAJHBIX BOIPOCOB,
HO M TIOCJIY’KUT OCHOBOW /111 pa3pabOTKu clie-
MUAJBHOTO 3aKOHO/IATEIbCTBA 10 MPEI0TBPAIIle-
HUIO GUOJIOTHYECKOTO 3arpsi3HeHusT U 00ecIieueHust
9KOJIOrMYecKoil 6e3ormacuoctu crpambt [1; 3].

Ha usyuenHoii TeppuTOpUN NHBA3UOHHbIE
BH/JIBI PACTEHUIl PacCHpPOCTPAHEHbI HEPaBHO-
MepHo. I'pymnma MIMPOKO PacmpoCTPaHEHHBIX
BH/IOB, BCTPEYAIOIINXCS TOBCEMECTHO, HACUM-
toisaer 23 Buga (Acer negundo, Amelanchier
spicata, Bidens frondosa, Echinocystis lobata,
Elodea canadensis, Heracleum sosnowskyi,
Lupinus polyphyllus, Solidago canadensis,
Cerasus vulgaris, Conyza canadensis, Cra-
taegus sanguinea, Epilobium adenocaulon,
Helianthus tuberosus, Impatiens glandu-
lifera, Lactuca serriola, Lepidium densiflo-
rum, Puccinellia distans, Sambucus racemo-
sa). BONbIIMHCTBO yKa3aHHBIX BUOB OTMEYE-
HO KaK HAa AHTPOMOTEHHO TpaHChHOPMHUPOBAH-
HBIX MEeCTOOOMTAHWSIX, TaK W B IMPUPOIHBIX
COOO0IIeCTBAX PA3JUYHON CTemeHn HapyIieH-
HOCTH U HEPEAKO 00pasyioT KPYyIHbIE 3apo-
cau. Takue arpeccwBHBIE UYKEPO/HBIE BUIBI,
kak Acer negundo, Bidens frondosa, Echi-
nocystis lobata, Elodea canadensis, Lupinus
polyphyllus, Solidago canadensis n0BOJbHO
OBICTPO  PACHPOCTPAHIIIKCH 110 TEPPUTOPUU
pecry6IuKN ¥ K HACTOSIIIEMY BPEMEHH 3ape-
TUCTPUPOBAHBI B PA3HBIX THUIAX MPUPOIHBIX
coo0111ecTB, rae HepeAKo (GopMupyoT 60Jb-
e OHOBUIOBBIE MOMYJIANUN ¥ JaXKe BbI-
TeCHSTIOT a0OpHUTEHHbIE BUJbI, BbI3bIBas TEM
CaMbIM HM3MEHEHUsI CTPYKTYPhI IKOCUCTEM.
OHU OTHOCATCS K TPYIIE BUIAOBBIX <«TPAHC-
¢opmepo» «Uepnoil kuuru daoper Cpeaneit
Poccuns [2].
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Y/ KE3EMHAA ®JOPA JAMBHUPCKOTO
PAMOHA PECIIYBJIMKU MOP1OBUA

E. A. YepenanoBa, A. A. Xanyrun, T. b. CunaeBa

B crarpe mpuBoaATcs cBefeHHS O 4y)Ke3emMHOil (uope JlamGupckoro paitona Mopaosuy;
BbIJIEJISIeTCS] TPYIIIIA 3aHOCHBIX BHJIOB, HAXO/Ka KOTOPBIX HamboJjee BEPOSITHA MPH JajbHeli-

II1UX MCCJAeJOBaHUAX.

KuroueBbie cioBa: uy:kesemuas iopa, anamus ¢uiopsl, Pecriy6imka Mopaosusi, UepHast

kuura, JlamOupckuili paion.

ALIEN FLORA OF THE LYAMBIR’ DISTRICT
(REPUBLIC OF MORDOVIA)

E. A. Cherepanova, A. A. Khapugin, T. B. Silaeva

This article presents data on the alien flora of the Lyambir’ district. Characteristic fea-
tures are clarified. Group of alien species which may be found here on during further

researches is shown in article.

Keywords: alien flora, analysis of flora, Republic of Mordovia, Black Data Book, Ly-

ambir’ district.

AnBeHTuBHas (Qpakuug gBJseTcs Hanmbo-
Jee AUHaMHUYHbIM 1 HeCTaéI/IJIbeIM KOMIIOHEH-
toM J06oil ¢uioppl. Ee cocraB u auHaMuka
OTIPE/IEJITIOTCS.  AHTPOINOTEHHBIMI  (PAKTOPAMU.
Buenpenne uyskeposHbIX BHJIOB pacTeHUil B
ecTecTBeHHbIE (DJIOPBI B TOCJEHEe BpeMs CTa-
HOBUTCSI TJI06ATTBHON 3HKOJIOTUYECKON 1po0Jie-
Moii. V3ydeHune aHTpOIOTeHHOI TpaHcdopMa-
IIMU  PACTUTEJIBHOTO TIOKPOBA CTAHOBUTCS OJI-
HOIl M3 KJIIOUEBLIX 3374 BO (DJIOPUCTUYECKUX
uccjaeoBaHusaX. B aToit ¢BA3M B TOC/eHUE
TO/Ibl AaKTUBU3UPOBAJINCDH MCCJIEC/JOBAHUS dysKe-
3eMHBIX (DJIOP aJIMUHHCTPATUBHBIX PailOHOB,
0c000 OXPAHSEMBIX TIPUPOJHBIX TEPPUTOPUIL
(denepambroro smauenns (MopaOBCKHl rocy-
JIapCTBEHHDBI MPUPO/HBIN  3allOBE/THUK HMe-
uu II. . CMugoBuya ¥ HAIIMOHAJLHBIN TapK
«Cmompnblit») [1; 5; 8].

JIaMOupCcKuii pailoH pacrosiaraertcsi B BOC-
TouHOIl yactu Pecry6mukn MopaoBus Ha cee-
po-samaze I[lpuBomxckoii Bo3BbiieHHOCTH. OH
o6pasoBan 16 utonst 1928 r. Paiion umeer rio-
mazab B 852 kM?. Tepputopust BHITIHyTA C CeBe-

po-3arnajia Ha Iro-BocToK. Ha ceBepe rpanuyur
¢ llounmnkoBckuM paitoHom Hukeroposckoit
obJjacti, K HeMy TpuMbikaioT ¢ 3amnana Cra-
pormiaiiroBckuii, ¢ BocToka — PoMogaHoBcKuii
u Yamsunckuii, ¢ ora — BoJibiiie6epe3HnKkoB-
ckuit, KoukypoBckuii, PysaeBckuil paiionbl n
ropojickoit okpyr CapaHck.

Teppuropus Jlaméupckoro paiiona 3Ha-
YUTEJbHO OCBOEHA, JUIIb 8,8 % ero mJolma-
M 3aHATO JjecaMu. DBoubimas 4actb Teppu-
TOPUM MCIIOJb3YETCS B CEJbCKOM XO3SHCTBE;
eCTeCTBEHHas JIyTOBO-CTENHAs PaCTUTEJb-
HOCTDb COXPaHHUJIACh Ha HEGOJDBIINX y4acTKax
mo ckJjonam G6aJioK, OBpParoB W B JOJUHAX
pex. Osknee JIsMOuMpPCKOTO pailoHa pacro-
goxeHn r. CapaHCK, OT KOTOpPOTrO B CeBep-
HOM, 3allaJHOM "W BOCTOYHOM HaIIPpaBJIECHUAX
OTXOJAT KPYIIHbIE aBTOMOéI/IJIbeIG Tpacchl,
B IOKHOH 4YacTu paiioHa pacrnoJio)KeH He-
6oJbuioit  yuacTok [OpbKOBCKON kesle3HOI
poporu. Ilo aTUM TpaHCHOPTHBIM MYyTSAM Ha
TEPPUTOPHUIO pPallOHA HPOHUKAIT YyKe3eM-
HbI€ BHU/bI.

© Yepenanosa E. A., Xamyrua A. A., CunaeBa T. b., 2013
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Boranuko-reorpaduueckue ycJ10BUA
Jlambupckoro paiiona BO MHOIOM aHaJIOTHY-
upl ¢ PomopmanosckuMm. Iloatomy pesysbraTbl
MCCJIEIOBAHUI 3TUX JIOKAJIBbHBIX (PJIOP MHTEpec-
HBI /IS CPaBHEHUS.

Hamu mpusezsennl oco6eHHOCTH  (DJIOPBL

9KOJIOTO-IleHOoTHYecKass U (hJIOPOreHeTHIeCKast
CTPYKTYPBI uyske3eMHOIl ¢uiopbl. Onpegese-
HBI TPYNIbI BUJOB II0 BpeMeHH, cIocoly 3a-
HOCA U CTEIIeHH HaTypasu3aluu.

Tax, Bo darope JIamGupckoro paiioHa BbIsB-
JeH 731 BUJ COCYAUCTBIX pAacTeHHIl, B TOM 4YU-

JlamMGupcKoro paifona, BBIABJIEHBI TaKCOHO-  cjie uykeseMubix — 132 Buma (18,1 % or Beeii
Muueckas, Ouomormdeckas, —okosormdeckas, ¢uaopsr) uz 103 pogos n 34 cemeiicts (taba. 1).
Ta6auma 1
Beaymue cemeiictBa uy:kesemHoil ¢uopbl JaMGupckoro paiiona
Uncno BujoB
Ne CemeiicTBO
a6CcoTIoT. %

1 Graminecae 20 15,2

2-3 Cruciferae 18 13,6

2-3 Compositae 18 13,6

4 Chenopodiaceae 13 9,9

b} Leguminosae 7 5,3

6 Umbelliferae 6 4,5

7-8 Labiatae 5 3,8

7-8 Solanaceae 5 3,8

Bceero 92 69,7

IIpoBeieHHDbINT TaKCOHOMUYECKUN aHaIn3
rmokasas npeo6Jajianue B 4yxKe3eMHO (Jope
pacrenuii cemeiictBa Gramineae c¢ 20 Bumamu,
Ha 2—3-M MecCTe TI0 YHCJIY BUJOB paciioJara-
oTcs  cemeiictBa Compositae un  Cruciferae,
praovaomue 1no 18 sugos. CemeiicrBo Che-
nopodiaceae conmepxkut 13 mpezacraButeeit
yyske3eMHOIl ¢uiopbl  JIsMOuUpCcKoro paiiona.
ITpoune cemeiicTBa BKJO4aoT ot 1 g0 7 BU-
noB:  Leguminosae 7, Umbelliferae — 6,
1mo 5 BHUIOB — ceMeiictBa Solanaceae n La-
biatae, 5 cemeiicts (Salicaceae, Polygona-
ceae, Rosaceae, Malvaceae, Cucurbitaceae)
cosep:kar no 3 Buja, Amaranthaceae, Caryo-
phyllaceae, Grossulariaceae, Oleaceae —
10 2, MOHOBHU/IOBBIX CEMEIICTB HaCUMTHIBAETCS
17 (Pinaceae, Hydrocharitaceae, Urticaceae,
Portulacaceae, Ranunculaceae, Papaverace-
ae, Geraniaceae, Euphorbiaceae, Aceraceae,
Balsaminaceae, Violaceae, Elaeagnaceae,
Onagraceae, Polemoniaceae, Boraginaceae,
Scrophulariaceae, Caprifoliaceae).
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CIleKTp BeAYIIUX CEMEHCTB 4YyXKe3eMHOi
(J1opbI CYIIECTBEHHO OTJIMYAETCS OT TAKOBBIX
st Pecrty6amkn Mopposus [7] u Pomoganos-
ckoro paitona [8]. [loisi uyske3eMHBIX BH/IOB
BO (iope JIssMOUPCKOro paiioHa HUKe Ha 5 %
1o cpaBHeHMI0O ¢ POMOJAHOBCKUM pailOHOM.
ITO MOXET TOBOPUTb O HEJOCTATOYHOH Wu3-
YYEHHOCTH aJIBEHTHBHOTO KOoMIIOHeHTa. Ha arto
KOCBEHHO YKa3blBaeT TaK)Ke HU3KOe II0JIOXKe-
Hue cemeiictBa Rosaceae ¢ 3 Bugamu (9—13-e
MecTa), B TO BpeMsl KaK B GOJBIIMHCTBE UyiKe-
3€MHBIX JIOKAJbHBIX (DJIOP OHO HAXOJUTCS Ha
4=5-m Mecrax. Orinyaer yyskezeMHYIO (JI0-
py Jlsam6upckoro paiioHa OT MHOTMX JIPYyTHUX
B Cpepaneit Poccun snuaupyiolee mosoxeHue
cemeiictBa Graminedae W Jullb 2-€ MECTO —
Compositae.

Buomopdosornyecknii aHanm3 uyske3eMHOI
¢aoppt o knaccudukanuu K. Paynkuepa [9]
nokasan npeoGaananue tepoduros (80 BuOB,
unn 60,6 %), cBuzerenberByiomee 06 o6uInM
BTOPUYHBIX MecTooOuTanuii (tabu. 2).
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Ta6auma 2

Coornomenne rpynn xxusHenusix ¢popm mo K. Paynkuepy B uy:kesemHoii ¢ope

Kusnennas opma

Yucuo BUIOB

a6cotioT. %
Tepodutnl 80 60,6
T'emuxpunropuTs 25 18,8
Tepodutbl nan reMuKpunTo(pUTH 9 6,8
Hanodanepodurbt 8 6,1
danepodutsl 8 6,1
T'eodputsr 1 0,8
T'uapodursr 1 0,8
Bcero 132 100,0
I'pynma reMukpunTto@UTOB COAEPKUT JaHHe B COCTaBe aJBEHTUBHOIO KOMIIOHEHTa
25 upencrasureneii (18,9 %), Ha ocTaqb- MOHOKAPIMYECKUX  TPABSIHUCTBIX  PaCTEHHUil
woie  rpynnsl  (rugpodursr, reodursi, (73,4 % or Beeil yyskeseMHOIT (HJIOPBI), OCHOB-

cMexHasg TepopUTbl U TeMUKPUNTODUTDI)
npuxoautrcs ot 1 1o 9 BuUgOB.

AHamn3 SKU3HEHHBIX (OPM TI0 CHCTeMe
M. T. CepebpsikoBa [6] mokasan mpeolGia-

HYI0 4acTb KOTOPBIX COCTaBJSIOT OJHOJETHHE
pacrenus (taba. 3). J0oJas APEBECHBIX U Tpa-
BSIHUCTBIX TMOJUKAPIMYECKUX PacTeHUil OueHb
masa (B cymme 25 BUJIOB).

Ta6auma 3

CooTHomenue rpynn skusanHennbix popm pacrennii no U. T. Cepe6psaxory
qy:ke3eMHOi (opbl JIaMGupckoro paiiona

Yucio BUIOB
JKusnennas ¢popma
a6ComoT. %
[lpesectbie (opmbl 16 12,1
[lepeBbst 9 6,8
Kycrapankn 7 5,3
[Tosmmkaprnaeckie TpaBstHUCTBIE (POPMBI 19 14,5
Crep:KHEKOPHEBBIE 6 4,5
KoporkokopueBuiimbie 3 2,3
JITMHHOKOPHEBUIIHbIE 2 1,5
Poixokycrosbie 2 1,5
KopureoTnpbicKoBbIe 2 1,5
TypuonooGpasyiorine 1 0,8
Kucrexopuesbie 1 0,8
[TmoTHOKYCTOBBIE 1 0,8
Kity6neoGpasyiomiue 1 0,8
MoHoKkaprnu4ecKne TpaBsHHUCTbIE (OPMbI 97 73,4
OjiHoieTHne 79 59,7
OjHO-, 1By IeTHHE 10 7,6
[ByieTH1E 5 3,8

Cepusi «Brosiornyeckie HayKu»
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Oxonuanue mabi. 3

1 2 3
MHuoroJieTHIe WJIH IBYJIETHUE 3 2,3
Bcero 132 100,0

B cocraBe 9KOJOTO-IIEHOTHYECKHX TPYIII
JOMUHUPYIOT cophble pactenust (89) (rabu. 4).
ITO MOATBEPKIAeT OOU/INE Ha M3y4aeMOW Tep-
PUTOPMM  MHOTOYHMCJIEHHBIX BTOPUYHBIX —Me-
CTOOGUTAHUI, T/e CO3/aI0TCs GIaronpusITHBIE

IS COPHSAKOB ycaoBus. Ha 2-M Mecre 1o un-
CJIy BHUJIOB HAXOJWUTCS TPyNHa KyJIbTHBHPYeE-
MbIX pacrenuii ¢ 30 Bugamu, Ha 3-M — JIyroBas
(8,4 % or Bceit uyxkeseMHONH (JIOpBI), 6OJIOT-
Has M BOJAHAS — BKJIOYAOT 10 1 Buy.

Ta6nua 4
IKOJIOrO-1IIEHOTUYECKHE TPYNIBI U MOATPYINbI YyKe3eMHOH (hropbl
IKOJIOTO-TIEHOTHIECKHE ncso Buson
IPYIIIBI U HOATPYIIIIBI ABCOMIOT. o
Copnas 89 67,4
Co6eTBeHHO copHast 62 47,0
Kyabprusupyemast n audaomnias 27 20,4
Kyabrusupyemas 30 22,7
Jlyrosas 1 8,3
Jlyrosas 2 1,5
CopHo-sryroBas 9 6,8
Bonornas 1 0,8
Jlyroso-6osoTHas 1 0,8
Bopgnas 1 0,8
Beero 132 100,0

Uyskesemuble pactenust ¢uopbl Jlamoup-
cKOro paiiona ornecenbl K 11 ¢oporeneruye-
CKHUM aJjleMeHTaM. [Ipm aTOM HCIIOJIb30BANCH
cBe/ieHnst 06 UX PacHpoCTPaHEeHNH U TPOHUCXO-

skaennu [3—4]. Kpome toro, B otmenbHbie
TPYTIBl OTHECEHBI PACTEHUs, BO3HUKIIHEC
B KYJbTYpE, W PACTEHUsI, TPOUCXOKICHNE KO-
TOpBIX He ycTanosjeno (Tabi. 5).

TaGauma 5
CoorHouenue (HhIOPOreHETHYECKUX IPYNI UysKe3eMHOI (aopbl
Yucso BUIOB
doporenernyeckas rpymma
a6CoIOT. %
CpennseMHOMOpPCKast 43 32,5
Wpanotrypanckas 27 20,4
CeBepoaMepuKaHcKast 22 16,7
3arnajiHoeBporeicKas 9 6,8
[Tpoucxosk/ieHne He yCTAaHOBJICHO 6 4,5
IO:xHOa3MaTcKast 6 4,5
IOskHO- 1 1enTpaIbHOAMEPUKAHCKAS 5 3,8
Bocrounoasuarckas 4 3,0
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Oxonuanue maba. 5

1 2 3
Buzibl KyJIbTypHOTO MTPOMCXOAKACHUS 3 2,3
Bocrounoesporneiickast 2 1,5
Cubupckas 2 1,5
Kaskasckast 2 1,5
Adpukanckas 1 0,8
Bceero 132 100,0

Kax Bugno u3 taGa. 5, B cOoCTaBe UysKe-
3emuoit roper JIsmOupckoro paiiona mpeo-
6Jaal0T  BBIXOAIBI U3  CPEJU3EMHOMOPCKOi
(43 Bupa), wupano-typanckoir (26) daopu-
criuyeckux oobgacreit u  CeBepHOll AMepuku
(22 Bugma). OcranbHbIe TPYNIbI BKIIOYAIOT OT
1 (adpukanckas) no 9 (3amagHoesporeiickas)
BUJIOB.

IIpoBenen aHanmu3 pacTeHUil MO OTHOIIIE-
HUIO K cofepxanuio Bojasl (pucynok). B pe-

70
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Konwn4yecTBOo BUAOB

3yJIbTaTe BBISBJIEHO, YTO B UyKe3eMHOU (JIo-
pe JIamOupckoro paiioHa mpeobafaroT BHJIBI,
IPUYpPOUYEHHbIE K MECTOOOUTAHUSM CO CPEIHUM
ypoBHeM yBiaxkuenusi (mMesodurn). Takxke
3HAYUTEJBHO yYacTue KCepo(UIbHOTO dJIeMeH-
Ta, TPECTABJECHHOTO TPYIIaMii Me30Kcepodu-
TOB, Kcepome3zoduroB n kcepoduros. I'pyt-
bl pacTeHUil MecTOOOGUTAHUN C TIOBBIIIEHHBIM
YPOBHEM COJIEPKAHUST BOJIBI MPECTABJIEHDI He-
3HAYUTEJNBHBIM YHCJIOM BU/IOB.

Pucynox. Cmekrp 9KOJOTHYECKIX TPYII a[BEHTUBHOI (HIOPHI
Jlsam6upckoro paiiona

Jlis aABEHTUBHOTO KOMIIOHEHTA JIO-
60ii (opbpl BakHA €ro XapaKTepHCTUKA
mo cmocob6y W BpeMEHHW 3aHOca, MO CTe-

Cepnﬂ «bunonornveckne HayKun»

MeHW HarypaJjausanuu Bujpos. Hamwu npu-
HATA KjaaccuuUKams, HUCIOJb30BAHHAS
H. A. Bapmuusim [2].
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ITo BpemeHu 3aHOCA BBLIEJIIIOT [BE OCHOBHbIE
rpymmbl: keHodurel 1 apxeodursl. ITo crocoby
3aHOCA BBl PacIpeesieHbl [0 TpeM IPyIIaM —
KCeHO(UTDI, 3prazuouTbl M IPOMEKYTOYHAST —
KceHO-aprasuodurel. Ilo creneHn HaTypasn3alum
BUJIOB BBLIEJIIIOT YETbIPE OCHOBHbBIE IPYIIIBL: ade-

Mepoduthbl, KOJIOHOMUTHI  (HECTAGUIIBHBIN  KOM-
noxent), snexodurel, arpuodurst (cTaGuIbHBIH
KOMIIOHEHT 4y>Ke3eMHOH (hJIopbI).

B TtaGn. 6 mpuBeseHbI YMCJEHHBIE COOTHO-
IIeHNsT TPYII dy>ke3eMHOI (psioper JIsMOupckoro
patioHa.

TaGanma 6
CooTHOmenne yyske3eMHbIX BHAOB (puopsl JIsMOupCcKoro paiiona
[0 CTENeHH HATYPAaJM3alHH, CIOCOGY U BPEMEHH UMMHIPALUH
[To cremeny HATypaTH3aIIN
I'pynna uyske3eMHOI (JIOpbI sdemepo- KOO arpio-
U urbr arreKo(uTH uI BCEro
1o crocoly 3aHoca HO?’];II)I?::ISHH AOGCOJIOT. YHCIO BUIOB
apxeouTpl 1 0 29 3 33
Kcenournt KEeHO(pUTDI 6 2 22 ) 35
BCETO 7 2 51 8 68
apxeouTpr 12 0 0 1 13
Iprazuodurs KEHOMUTDHI 18 10 7 4 39
BCEro 30 10 7 5] 52
apxeouTsr 0 0 0 0 0
Kceno-aprasmodurs KeHO(UTBI 1 5 5 1 12
BCETO 1 5 5 1 12
Bcero 38 17 63 14 132

ITo Bpemenu 3anoca ¢ 86 Bugamu npeol.ia-
JlaeT Tpymna KeHO(MUTOB, UTO CBUIETEIbCTBYET
0 TOM, YTO GOJIBIIMHCTBO Uy’Ke3eMHBIX pacTe-
muit (65,2 %) sameceno Bo ¢uiopy JIaMOUpCKO-
TO paiioHa 3a TocJe/[Hee CTOJIETHe.

ITo cmoco6y 3aHoca HamGOJIbIIEE YHCIO
BumoB (68) comepskut rpynma kceHohuTOB,
52 BHIa OTHECEHO K apradmoduraM, CMexX-
Has TPYIIa KCEHO-IPra3uo(uTOB COAEPIKUT
12 BUAOB. ITO TOBOPUT O TOM, 4YTO 0O0Jb-
IMUHCTBO dysKe3eMHbIX pactenmii (60,6 %)
3anocutcs Bo ¢uopy JIamMOupckoro paiioHa
caydaiifo.

[Io crenmeHm HATypaJH3allUHW YHCIEHHO
npeo6aajaer rpymnna smnexkoduros ¢ 63 Bumga-
MU, MeHbIlee YHCJIO BUJOB CO/EpPKAT TPYyI-
nbl apemepoduros (38), komonopuros (17)
n arpuodputos (14 BuHAOB). 3HauUTEIBHOE
npeo6JajlaHne BHU/IOB TPYINbBI 3HeKO(PUTOB
(47,7 % Bceit uyskesemHoil (QuIopbpl paiiona)
TOBOPHUT 00 YCIEMHOCTH UX WHBA3WH BO (PJO-
py JIssMOupckoro paiioHa.
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Uyskezemuasi daiopa JIsmO6upckoro paiioHa
n3yueHa HeJOCTATOYHO. AHAIM3 Uy Ke3eMHOI
¢aoppr  Pecriy6amku  MopJioBuu  1MO3BOJIHJ
BbitenTh BUAbl (32), HAXOJKH KOTOPBIX Ha-
n6oJiee BepoSTHBI B JIAMOUPCKOM paiioHe BBHU-
[y UX IIHPOKOTO PACIIPOCTPAHEHWS M HATHINS
oAXOsIIeT0 MecToobuTanus. Heo6xoammMo nx
IIPUCYTCTBUE HA TEPPUTOPUU pailoHa TOKYMeH-
THPOBATh repbapueM. DTH BUIbI Mbl Pa3/IeJN/IH
Ha HECKOJIbKO rpym [7]:

1. KyspTuBnpyemple u AUYaiolife BH/BI,
HAXOJKM KOTOPBIX HamboJiee BEpOSTHBI OJn3
MeCT WX HUCHoJb30Banus: Aquilegia vulgaris
L., Grossularia reclinata (L.) Mill., Sor-
baria sorbifolia (L.) A. Br., Physocarpus
opulifolius (L.) Maxim., Rosa spinosissima
L., R. rugosa Thunb., Aronia mitschurinii
A. Skvorts. et Maytulina, Galega orientalis
Lam., Rudbeckia laciniata L., Callistephus
chinensis (L.) Nees., Solidago canadensis L,

2. Bugpl, HaXOAKNH KOTOPBIX OXXU/IAEMBI
[IPENMYTIIECTBEHHO BJIOJb JKEJIE€3HOJOPOKHBIX
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nyreit: Hordeum jubatum L., Anisantha tec-
torum (L.) Nevski, Axyris amaranthoides
L., Sysimbrium wvolgense Bieb. ex Fourn.,
Cardaria draba (L.) Desv.;

3. Copuble BH/IbI, HAXOJIKH KOTOPBIX IIPH-
YPOYCHBI MPEUMYIIECTBEHHO K Pa3HOOGPA3HBIM
BTOPHYHBIM MeCTOOOUTAHUAM, O0OUYMHAM [I0-
por: Juncus tenuis Willd., Ulmus pumila L.,
Spergula arvensis L., Amelanchier spicata
(Lam.) C. Koch, Lupinus polyphyllus Lindl.,
Hippophaé rhamnoides L., Oenothera biennis
L., Oe. rubricaulis Klebahn., Cuscuta cam-
pestris Yuncker, Lonicera tatarica L., Bryo-
nia alba L., Bidens frondosa L., Galinsoga
parviflora Cav., Xanthium albinum (Widd.)
H. Scholz, X. strumarium L., Aster salignus
Willd.

Taxum o6pasoM, B uyxKe3eMHOIl diope
JIaMOUpCcKOTO  pailoHa  3aperucTpUupoOBaHO

132 Buma cocymuctbix pacrennit (18,1 % or
Beeit ¢aroper) uz 103 pomos u 34 cemeicTs.
Buzpr uyske3eMHOI (bJIOPBI IIPHYyPOUYEHBI K Me-
CTOOOUTAHUSAM CO CPEJHUM MJIM TIOHMKEHHDIM
ypoBHeM yBJaaxkHenusi. Ilo crenenu Hatypa-
Ju3anuu - IpeobsalaioT  BUABI  CTAaOWIBHOTO
KomroHeHTa (arpuodurbl 1 31meKopuUTH), UTO
TOBOPUT O GJIATOTIPUSATHBIX YCJIOBUSIX [IJIST BHE-
JIPCHUS 3aHOCHBIX PACTCHUN HA TEPPUTOPHIO
paiiona. IlepBylo Tpoiiky ceMeHCTB 110 4YuCTy
BUI0B cocrasustior Gramineae (20), Chenopo-
diaceae, Compositae (1o 18). Takoil crexrp
BEJYIIUX CEMEHCTB, BO3MOYKHO, OOGYCJOBJICH
HI3KUM YPOBHEM U3YUCHHOCTH 3aHOCHOH (JIo-
pol paiiona. I[IpuBenenublii cnucoxk u3 32 BH-
JIOB, HAaXOXK/ICHHE KOTOPBIX HAa TEPPUTOPHUU
(roppl Hambosiee BEPOSITHO, CBUAETEIbCTBYET
0 HEOOXOJMMOCTH JIAJIbHEHIINX HCCJIC0BAHII
Ha Tepputopun JIAMOUpPCKoOro paiioHa.
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OCOBEHHOCTHA ITPOPACTAHUA CEMAH
JAEBACHUJIA BBICOKOI'O B IABOPATOPHbBIX

YCJI0OBUAX

H. B. lllunosa, E. B. UBanosa,
T. 10. I'magumna, H. A. IlerpoBa

B craTtbe npuBOAATCS CBECHUS O IIPOPACTAHUM CEMSH JCBSCHJIA BBICOKOTrO B J1aG0PATOPHBIX
YCJIOBHSIX; YCTAHOBJIEHBI CPOKHM COXPAHEHUS] CEMEHAMI JKU3HECIIOCOGHOCTH, a TaKyKe Mepho-
JIbl y4eTa 3HEPruy IPOpaAcTaHUs; PAcCMATPUBACTCS BJIMSHUE XOJIOAHON cTpaTuduKanum Ha

IPOpacTaHye CeMsH.

KuoueBsie caoBa: [nula helenium 1., BCXOXecTb, Tpopactanue, sHEpPTHs POPACTAHMUS,

XOJIO/IHAST CTPAaTH(UKAIMS.

FEATURES OF SEED GERMINATION
OF INULA HELENIUM L. IN VITRO

I. V. Shilova, O. V. Ivanova,
T. Yu. Gladilina, N. A. Petrova.

The article results the data of laboratory studies of seed germination characteristics of
Inula helenium L. Seeds were taken from the Botanical Garden collection of medicinal
plants. the Preservation terms of seed viability and accounting periods of germination
energy were established. The influence of cold stratification on seed germination was

considered.

Keywords: Inula helenium L., germination, sprouting, energy of germination, cold strati-

fication.

Jlesacun Boicoknit (Inula helenium 1.) —
MHOTOJIETHEE TPABSIHUCTOE PACTEHNE CEeMelCTBa
acrpoBbix (Asteraceae). Pacrenne o6aajgaer
JKeJTYeTOHHBIM, MOYETOHHBIM, OTXAaPKUBAIOIIUM,
MPOTUBOIJIUCTHBIM ¥ GaKTEPUIH/IHBIM JIEHiCTBY-
eMm. [IpenapaTer u3 jgeBsicuia MPUMEHSIOT MPU
3a00JIeBAHUSIX JIBIXATEJbHBIX ITyTell, racTpure,
3a60JIeBAHUSAX MEUYEHN W KEeJTYHOTO ITy3bIps, Te-
MOppOe, a TaK)Ke KaK AHTUTeJIbMUHTHOE Cpejl-
ctBo [5].

JleBsicJ1 BBICOKMII MMeeT IU3bIOHKTUBHBIN
apeas. bosbiras ero yacTh HAXOJUTCSI B €B-
porneiickoii yactu CHI, oxBarbiBaer JecHylo,
JIECOCTEITHYIO M CTEMHYIO 30HbI, TOPHbIE paiio-
upl Kpbima, Asmatckyio wactp IOro-3amaznnoit
CuGupu. IIpouspacraer B CpeanzeMHOMOPbE,
WNpane, Monroanu, na KaBkaze m B Cpeaneit
Asun. Pacrter Ha YBJIQKHEHHBIX YYacTKax IO

GeperaMm pek, 03ep, FOPHBIX pyubeB. Bcrpeua-
€TCs Ha JIECHBIX OIYIIKAX, IMOJSHAX, BBICOKO-
TpaBHbIX Jyrax [1; 5].

B KoJUIeKIMN JIeKapCTBEHHBIX U TIPSIHO-apO-
MaTHYeCKNX pacTeHuil YueGHO-HAYYHOTO IIEHTPA
«bBoranmyeckoro cama» CI'Y mm. H. I'. Yepmbr-
ITIEBCKOTO JIEBSICHJT BBICOKHUII BbIpanmBaercst 6o-
see 30 sieT. B MHTPOMYKIIMOHHBIX YCJOBUSX OH
MIPOXOJINT TOJTHBIA IMKJ PAa3BUTHS U JIAeT JKU3-
HecrocoOHble ceMeHa. I[BeTeHue TpOIOIKAETCS
¢ nepBoii aexajbl uons (9.07+6 aueit) no tep-
Bylo Jiekaay asrycra (6.08+6 ameii). MaccoBoe
CO3pEBaHNEe CEeMsSIH HACTYNaeT B KOHIE aBrycra
(22.08+6 pmeit). M3 qurepaTypHbIX HCTOYHUKOB
M3BECTHO, YTO CeMeHa JIEBSICHJIA WMMEIOT TPSIMOii
KPYIHbIA 3apojpit 6e3 augocrnepma. Cemena Ha-
XOJITCS B COCTOSIHUM (DMBUOJIOTHYECKOTO TIOKOST
M HYJKIAIOTCST B XOJIO[HOI crparndukarmu [3].

© Hlnaosa U. B., UBanosa E. B., I'magmmma T. 1O., [lerpoBa H. A., 2013
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Hamu Gosiee 10 seT B 1aGOpaTOPHBIX YCJIO-
BUAX IPOBOAWINCH SKCIIEPUMEHTBI 110 IIpOpa-
IMUBAHUIO CEMSTH [€BSICUJIAa BBICOKOTO C Tie-
JIbI0 BbISICHEHUsT OCOOGEHHOCTEN HuX Mpopa-
crtanus. B 3KcmepuMeHTaxX WMCIHOJTb30BAIUCDH

ceMeHa CO CPOKOM XpaHeHHus orT 3 Mec.
no 13 ner, cobupasuimecs ¢ 1992 mo 2009 r.
Bereramuonnbie Ce30HbI ATHX JIET XapaKTe-
PU30BAJUCh CJAEAYIONUME OTOJHBIMU YCJIO-
Buamu (ra6a. 1).

TaGauma 1

Iloroanbie YCJI0BHSI BEre€TalfuiOHHOrO C€30Ha B ro/bl c60pa CEMAH /IEBSCHJIa BBICOKOTIO

Temnepatypa Kon-Bo ocaaxos Baaxxnoctp Bo3myxa
Cpeansia Orio- Cyrma Orxo- B(]if}fjllllj)séff[b OTKJI0HEHHE

Ton TeMIepaTypa HeHue oT 0CA/IKOB 3a HeHHe OT BOSIVXAL 31 OF CDELLETO

3a alpeJ/ib-as- CpeHero arpeJib-aB- CpeJHero | Bosiyxa beit

o e arpeJib-aBrycT, 3HAUEHUS
rycr, °C 3HAUEHUS IycT, MM 3HAUCHUS o
1992 16,2 -1,1 161,1 -25,3 58,8 1,64
1995 18,2 0,9 155,9 -27,5 48,6 -8,56
1996 17,8 0,5 115,4 -71 53,4 -3,76
1997 17,0 -0,3 249,5 63,1 60,6 3,44
1998 17,9 0,6 101,6 -84,8 51,1 -6,06
1999 17,6 0,3 113,9 -72,5 56,2 -0,96
2000 17,0 -0,3 289,0 102,6 62,4 5,24
2001 18,0 0,7 201,1 14,7 56,6 -0,56
2002 16,8 -0,5 137,2 -49,2 51,6 3,56
2003 16,1 -1,2 257,5 711 63,2 6,04
2005 16,6 -0,7 184,5 -1,9 61,1 3,9
2006 17,4 0,1 224,3 37,9 60,5 3,3
2007 18,7 1,4 193,9 7,5 53,4 -3,74
Cpexnnee 17.3 - 186,4 - 57,16 -
3HAUCHUE

HanGosiee TemibiME ¥ 3aCyIUIMBBIME  ObLIN
1995, 1996, 1998, 1999 rr., xkapkum ObLT CE30H
2007 1. CampiMy TIPOXJIAMHBIMU U BJIASKHBIMU
Obum cesonbl B 1997, 2000, 2002, 2003 u 2005 rr.

B xome wuccaeI0BaHUIT CTABIIINCH CJIELYIO-
Imue  33[a4d: ONPEIEJUTh BCXOXKECTh ¥ IHEP-
TUI0 TIPOPACTAHUST CEMSH, TMEePUOJ OT MOMEHTa
3aKJIANKN [I0 HAYaJda TPOPACTAHMS, TIEPUO yUe-
Ta HHEPTUM TIPOPACTAHISI, TPOIOIKUTETBHOCTD
MIPOPACTAHUS CEMsIH, BJIUSIHUE XOJIOTHOW CTpa-
TH(UKAIMT HA TIPOPACTAHNE CEMsTH, 3aBUCHMOCTD
CTOCOOHOCTH K TIPOPACTAHUIO OT CPOKA XPAHEHUSI.

CeMeHa 3aKJAJBIBAJINCH B vamiku IleTpu
B /IBYX TIOBTOPHOCTSX 110 50 CeMsiH Ha yBJIAXKHEH-

Ceplm «bunonornveckne HayKun»

HYI0 (UIbTPOBAIbHYIO GyMmMary B COOTBETCTBHU
¢ ofuenpuHAToi MetomKoit [2]. Bymara npezsa-
puresbHO ObLia oOpabotana B aBrokjase. [lepmos
yUera 9HEPruil TPOPACTAHUST OMPEIESIICS CPe/l-
HUM MUHHUMAJIbHBIM KOJIMYECTBOM [[Hef[, B TeuyeHUe
KOTOPBIX MPOPOCJIO MAaKCUMyM ceMsiH [4].

CeMena TIPOPANMBATICH B CJIEIYIONIX YCIO-
BUAX: TIPM KOMHATHOH Temneparype 22—25 °C
Ha CBETYy M TOCJE XOJIOJHOW —cTparnuKanim
(1pu 46 °C B TeMHOTe B Te4eHHE J[BYX MECSIIEB),
a TaKKe TIPU KOMHATHBIX YCJIOBUSIX HA CBETY.

IMoxazaresm MPOPACTAHMST CEMSIH [IEBSICHIA
BBICOKOTO B 3aBHCUMOCTH OT TOJA YPOXKasi U CPOKA
XPaHEeHMsI TIPEJICTaBJIeHbl B Talbr. 2.
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Ta6numa 2
OCOGeHHOCTH nmpopacTaHusi CEMSH /A€BsACHJIa BBICOKOro Nnmpu KOMHATHOM TeMmneparype
Ton He[')m')a' H?p}/loﬂ‘ yae Dueprus [TponoxuTesn-
Cpoxk xparie- JI0 HavaJIa Ta 9HEPTHH ) Bcexo-
c6opa rpopacra- HOCTb [pOpa- o
HUS, JIeT rnpopacra- MIPOPACTaHUsI, o ) JKeCTh, %
ceMsIH nus, % CTanud, JIHU
HUA, THN JUHN
1992 1 - - 1 B)
0,5 2006 7 - - 8 7
2009 13 - - 31 12
2000 6 4 27 17 33
1,5 2005 6 4 17 17 25
2008 17 - - 32 4
1999 5 5 17 18 26
2,5
2007 23 - - 21 6
1998 6 7 57 17 58
3,5 2003 7 7 46 14 50
2006 6 10 17 41 21
1997 6 7 67 7 67
4,5 2002 6 4 82 21 87
2005 10 7 21 46 25
55 1996 6 7 65 34 71
’ 2001 8 1 3 19 7
1995 6 4 67 14 86
6,5 2000 6 5 46 28 54
2003 17 - - 18 8
75 1999 9 8 22 44 1
’ 2002 10 - - 29 28
8,5 1998 8 5 10 35 18
9,5 1997 29 - - 1 1
10,5 1996 15 - - 5 2
Cormacuno tabma. 2, y ceMsiH, Hpopa- OT KOTOPBIX OHA 3aBucesa Obl, HAMH He BBISIB-
CTaBIIMX B KOMHATHBIX YCJOBHUSX, II€PHUOJ  JIEHO. B cpeHeM MpOJOJIKUTENbHOCTh 1IPOpa-
OT MOMEHTA 3aKJaJKW /0 Hayaja I[popa- cTaHus cocraBuia 21 JeHb.
CTaHWS M3MEHSJICS B HIMPOKOM MHTEpBaje — CaeskecoOpannble U HEJOJT0 XpAaHHUBIINE-
or 1 mo 29 nweii, a B cpeAHEM COCTAaBUJI €S CEMEHA IIPOPACTAJU HEIHEPTrUYHO, 10 Mepe
10 pneii. Ilepuoj sHEepruyHOTO NMpoOpacTa- yBEJIUYCHUS CPOKA XPAHCHUS JHEPrusl 1popa-
Hus koJsebancs or 4 go 10 gHeil 1 B cpeflHeM — CTaHuWsS M BCXOKECTb YBEJIMUYMBAINCL. B ypo-
cocraBu 6 gneit. He3aBucumMo oT cpoka Xpa- KasgxX Pa3HbIX JeT c60pa 3TH MOKA3aTeJH u3Me-
HEHMS HE BCE CEMCHA TIPOPACTAJM 3HEPTUYHO. HSUIHCDH ciefyionuM o6pasom. Cemena yposkast
IIponomkurenpiocts npopacranus cemsn 2006 r. yepes 0,5 roja uMesn BCXOXKECThb JIHIIb
B KOMHATHbBIX ycJoBUsiX KoJjieGasach or 1 g0 7 %, a uyepe3 3,5 roja sHeprusi MPOPACTAHUS
46 pueii. OmnpegeJeHHBIX 3aKOHOMEpHOCTEH, wux coctaBuaa 17 %, Bexoxectb — 21 %. Ce-
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mena, co6pannbie B 2000 r., uyepe3 1,5 roga
XpaHeHus MMeJH dHepruio npopacramus 27 %
n BexokecTb 33 %, a yepes 6,5 jer XpaHeHuss —
46 u 54 % coorBercrBenHo. CeMeHa ypoxkas
1999 r. uepes 2,5 roma mpopacraam c 3Hep-
rueit 17 %, ux Bcxoxkectb ObLaa 26 %, uepes
7,5 JeT XpaHeHus sHeprus cocrasmiaa 22 %,
Bexokeetb — 41 %. B To Ke Bpems, eciu
SHEPTUST U BCXOKECTb OTHOCUTEJHHO OBICTPO
JAOCTUrJIn 6OJII)LHI/IX Be/JIn4YnH, TO B HOCJIe[[y-
fOIlEM 9TH TOKa3aTeJd 3aMeTHO CHUJKAJIUCH.
Hanpumep, cemena yposkas 1998 r. dyepes
3,5 roma XpaHeHUsT UMeJH HHEPTUI0 U BCXO-
sKecTb 57 W 58 % COOTBETCTBEHHO, a dYepes
8,5 JsleT aTM TOKasareau CcHusuauch g0 10
u 18 % coorBerctBenHo. Cemena ypokas
1997 r. uepe3 4,5 roja BCXOAUIU HHEPTUY-
no (67), BexoskecTs ux gocruraa 67 %, a uepes
9,5 Jjer xpaHenus Baomesa Jaumb 1 % ceMaH.
Cemena, co6pannbie B 2002 r., uepe3 4,5 roga
npopactaau ¢ sHeprueii 82 %, MX BCXOKECTb
npocturia 87 %, a uepes 7,5 Jer mpopacrasiu
PacTsHyTO, UX B3OILIO BCero 28 %.

Cemena, coOpaHHbIC B pasHbIe TO/bI, HO C
OMHUM W TEM K€ CPOKOM XpaHEHUuA, UMEJN

pasHble MOKas3aTeJu HHEPTHH NPOPACTAHUS
n Bexoxxkectu. Tak, I CBEKECOOPAHHBIX ce-
msau (1o 0,5 roga XpaHeHnus) HaWIydIlue TI0-
Kazaresu Oblin y cemstH ypoxkast 2009 r. Y ne-
J0JIrO XpaHI/IBLHI/IXCH CeMAgH JIy‘{LHI/IMI/I IoKa3sare-
namu ormryamiach cemena 2000 r. (1,5 roga xpa-
nenus), 1999 r. (2,5 roga xpanenus). Y 6o-
Jiee  MPOAOJIKUTEbHO XPAHUBIIUXCS — CEMSIH
BBICOKHIE TOKaszaTean umean cemena 1998 r.
(3,5 roga xpanenna), 2002 (4,5), 1996 (5,5),
1995 r. (6,5 smer xpanenus). BosmoxkHO, 5TH
paSJII/I‘{I/IH CBsdA3aHbl C IIOTOJHbIMU yC]IOBI/IHMI/I
BeEreTalrimoOHHbIX CE30HOB.

W3 anammsa taba. 1-2 caemyer, d4Tto ce-
MeHa, o6pasoBaBlimecss B GoJiee IPOXJIA/IHbIE
u Baaxuue cesounl (1997, 2000, 2002, 2003,
2005 rr.), umenu 6GoJjiee BBICOKHE IIOKA3aTesn
BCXOJKECTU TP HEGOJBITNX CPOKAX XPAHEHUS
(1,5-4,5 roga), a cemena, o6Gpa3oBaBLINECS
B JKapkue sacyuuimsbie cesonbl (1995, 1996,
1998, 1999 rr.), sgyvmme mOKa3aTeln BCXO-
JKeCTnu wumein HpI/I OTHOCHUTEJIbHO [OJUTCJIbHOM
xpanenun (2,5-6,5 jer).

[laHHbIC O BJIMSIHUM XOJIOJHOW crpaTudmu-
Kaluu MpuBeeHbl B Tab. 3.

Ta6numa 3

OCoGEeHHOCTH NPOPACTAHHUS CEMSIH /AEBSICHJIa BBICOKOTO IPH KOMHATHOMN TeMmepatype

C Iepnon 1o Hepnon yue- DHeprust IIpoposkurennb-
POK XpaHe- Tom c6bopa | mavama mpo- Ta sHepruu TDOPACTA HOCTD TTDODA- Bcexo-
HUS, JeT CceMsH pacTtaHus, npopacra- Eﬂz o CTaHHHp I})m JKeCThb, %
JTHT HUSI, JHU e A

05 2006 3 1 95 1 95
’ 2009 1 4 67 32 80
1,5 2008 2 - - 17 40
2,5 2007 1 2 61 18 66
. 2003 0 2 77 85
’ 2006 2 1 32 47
A5 2002 1 3 91 94
’ 2005 1 2 75 14 78
5,5 2001 2 3 97 3 97
6,5 2000 1 9 70 33 75
;s 1999 0 2 63 7 75
’ 2002 2 1 35 19 41
1998 0 2 30 5 31

8,5
2001 2 - - 1 1
1997 1 - - 1 1

9,5
2000 7 - - 1 1
10,5 1996 5 - - 1 3
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W3 taba. 3 BUAHO, YTO TIEPUOJ] OT MOMEHTA
3aKJIAJIKK JI0 HAYaja [POPACTaHUsT CEMSIH IOCJTIe
XOJIOJHO# cTpartndukanuu Bapbuposas ot 1 10
7 nueil. 3naueHue <«0» B 3TOM CJIydae O3HAYaer,
YTO CeMeHa HAYAJ TIPOPACTaTh B YCJOBHSAX XO-
JIOHOM cTpatnUKAIT, W UX CPa3y MepeHecn B
KOMHATHbIE yCJIOBHSA. B cpe/iHeM 3ToT 1epuos co-
CTaBWJI 2 JTHS.

Tlepuoa ydera sHEPTHM TPOPACTAHUS Y
OospimuHCTBA ceMdan cocraus 1—4 gusa. Ce-
MeHa cO cpokoM xpasenus 8,5—10,5 mjer mpo-
pacTaiu He 3SHEPrudyHo. IIPOAOJIKUTETHHOCTD
MpOpacTaHust CEeMsIH TOCJIe XOJIOJHOW CTpaTH-
(pukanuu Bapbuposasa B auanazone ot 1 mo 33
JIHEl ¥ He WMeJsia 3aKOHOMEPHOCTH.

Boicokasi ameprusi mpopactanusi 3adpuk-
CHpOBaHAa KaK y CBEXKeCOOGPAHHBIX CEMSH
(67-95 %), Tak M XpaHMUBIIUXCA 10 7,5 J€T
(63-97 %). ¥V ceman 8,5 mer XpaHeHUs sHEp-
rust camkatach 10 30 % u menee. [Ipu xpane-
HuK GoJiee 8,5 JIeT ceMeHa TePSJIn HEPTHYHOCTD.
ITpu GoJsiee JIUTENBHOM XPaHEHHH OCTAJIHCh
Bexoknmu 1-3 % cemsn. Tlosske 10,5 mer xpa-
HeHHsT ceMeHa YTPATIIN CHOCOGHOCTb K TpOpa-
cranuio. BbICOKas BCXOMKECTb, TaK JKe Kak
U JHEPTHS MPOPACTAHUSA, HAGIIOMANUCH Y
cTpaTuGUIUPOBAHHBIX CEMIH CO CPOKAMHU
xpanenus ot 0,5 roma no 7,5 nmer (75—
95 %). Ilpu xpanenuu goJjblue 7,5 JeT 3Ha-
YeHHUs BCXOXKECTU yMeHbuaauch g0 31 %,
a Goxee 8,5 nmer no 1-3 %.

IIpu cpashemyu jgannbix (taGn. 2-3) Bug-
HO, YTO IEPUOJ OT MOMEHTA 3aK/JIaJKW JI0 Havyasa
TIPOPACTAHUS Y CEMSTH, He TOBEPraBIuXCsl CTpa-
tuduUKauy, JJIHHHee, 4eM y CTpaTudUIupo-
BAHHDBIX CEMSH W B CPEJHEM COCTABJISIET MPH-
mepuo 10 u 2 aus coorBercTBeHHO. TaKske MOYKHO
CKa3arh, YTO JIMAIA30H KOJieGaHKsI 3HAYEHUHN TepH-
0/Ia /IO TIPOPACTAHUST 3aMETHO OOJIbIIIE B YCJIOBHSX
KOMHATHOH TeMIepaTypbl.

[lepuos yuera sHeprum MpOPAcTaHUsT CBEXKe-
COOpaHHBIX CEMSH, MPOPOCHIMX MPH KOMHATHOM
TEMIIEPaType, OIPEICIUTb HEJb3s, TaK KaK ceMe-
Ha TIpopacTaii He SHEPruyHo. Y crparuduim-
POBAHHBIX CBEXKECOOPAHHDBIX CEMSIH TEPUOJ| y4e-
Ta 9HEPrUM NPOPACTAHUS JIOCTATOYHO KOPOTKHI
(1~4 ). Dweprus MPOPACTAHUS U BCXOKECTh
ObLII HAa BBICOKOM YPOBHE KaK y HeCTpPaTH(HIU-
POBAHHBIX, TaK U Y CTPATU(UIIMPOBAHHBIX CEMSH
€O CPOKOM XpaHenus or 4,5 Jo 6,5 Jer.

IMocne  xomomuoit  crpatndvKamyu — SHEPrHst
MIPOPACTAHUST M BCXOXKECTb 3aMETHO BO3POC/HN Y Ce-
MsH, XpaHuBHIMXCS 7,5 Jer. BepostHo, crpecco-
BbIil (DAKTOP BBIBOJUT CEMEHA M3 COCTOSHIUS TTOKOSI.

W3 panubix, mpuBeeHHbIX B Tabu. 2—3, ce-
ayer, uro crparudukaimst BecbMa OJIArOIPHUSTHO
JICHCTBOBAJ/IA HA CEMEHa JIeBSCHIA BbIcOKoro. Kak
Y JIOBOJILHO CBEKHX ceMsi (CO CPOKOM XpaHCHHst
[0 2,5 JIeT), TaKk Wy CeMSH C TPOJOJIKUTEHHBIM
cpokoM xpanenuss (10 5,5 JieT), M3HAYAIBHO HUMEB-
IIMX HEeOOJIbIINE TIOKA3ATe SHEPTUH MPOPACTAHUS
M BCXOYKECTH, TOCJIe CTpATUUKAIMN 3TH TIOKa3aTe-
JI1 BO3pACTa/d B JIECATH Pa3. Y CEMSIH CO CPOKOM
XpaHeHus1 /10 8,5 JieT MOKA3aTe BCXOKECTH YBeJIn-
ynymch npub/msuTesbHo Basoe. [oce 9,0 Jer xpa-
HEHHSI CeMEHA TIPAKTUYECKH YTPATHIJIN CIIOCOOHOCTD K
TIPOPACTAHMIO U JIYKe CTpaTU(UKAIMS HE CMOIJIA €e
BOCCTAHOBHTD.

Taknum 06pasoM, ceMeHa CO CPOKOM XPaHEHUS
4—3 JIeT ¥IMEIOT OTHOCUTEJIHHO BBICOKYIO BCXOXKECTD
1 SHEPrUIO TIPOPACTAHMUS TIPY IPOPAINBAHIN B KOM-
HATHBIX YCJIOBHAX. XOJIO/HAS CTPATU(PHKAISA CIIO-
COOCTBYET BBIXOY CBEKCCOOPAHHBIX CEMSH M3 CO-
CTOSIHMSE TIOKOST M TIOBBIIICHUIO TIOKA3aTesieil SHeprum
NIPOpacTaHusl M BCXO)KecTH ceMsiH Gosiee 7,0 Jier
xpanenus. Cemena crapire 10,5 Jiet Tepsior Ku3He-
CMOCOOHOCTD.  YYeT SHEPrHH TIPOPACTAHUS CJICyeT
TIPOBO/IUTH B TeyeHue 6 JiHell Mpy POpAIBaHUI B
KOMHATHBIX YCJIOBHSX M 3 JIHEH — HOCJ/e XOJIOAHOM
crpariduKamm.
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AJIbFOJIOI‘I/IH, MHUKPOBUOJIOTUS N BPUOJIOTUsA

V]IK 582.32(470.43)

OBIINIT OB30P MXOB B CAMAPCKOI OBJIACTU

. C. KuceneBa, A. B. IBanoBa

B craTbe npeacTaBieH JuTepaTypHbIil 0030p M3yueHns Moxoo6pasubix B Camapckoil o0ura-
CTH, a TaKKe pe3yJbTaThl IIPOJEJAHHOII paGOThI IO COCTaBJCHUIO rep6apis MOXOOGPa3HBIX
1 ONPeJeJICHII0 UMEIOINXCcst 00PasIoB.

KiroueBbie cioBa: mxu, 6puosiorusi, 6puogopa, MoXoo6pasHbIe.

GENERAL REVIEW MOSSES SAMARA REGION

D. S. Kiseleva, A. V. Ivanova

The article presents a literature review of mosses study in Samara region. Work was
done on the compilation of herbarium bryophytes and identification of samples.

Keywords: mosses, bryology, bryoflora, bryophytic.

ITepBbie wuccaenosanus Opuodaopnr  Ca-
MapcKoii 00J1aCTH MPOBOAMJIUCH HA TEPPUTOPUN
JKurynesckoro 3amoBegnuka B 1945 1. mop
pykosBoacteom A. M. Cemenosoii-Tan-Illan-
CKOWl B cocTaBe 3SKCHeANIny boTaHmyecKkoro
nacturyta um. B. JI. Komaposa. B pyxommcn
«Pacturenprocts Ky#iObIeBcKOro 3arnoBejiHu-
ka» (1946) 6bLT JaH CHUCOK HANIEHHBIX €10
MXOB. Pesysibrarbl aTHX HCCJE0BaHMl Oblin
ony0MKoBaHbl ToJabKO B 1994 r. B Orostere-
He «Camapckas Jlyka». B paGore npuseneHo
38 BuUIOB MOX006pa3HbIX, OTHOCSIINXCS K 23
cemeiictBam [3].

B tom xe 1994 r. B «Boranmueckom xyp-
namre» A. H. MopasuHOB mpuBes CIUCOK MO-
X000pa3HbIX, BKJOUaIuii B cebs 139 Buio0B,
JlaJl TAKCOHOMUYECKYTO, HKOJIOTO-TIEHOTHYECKYTO
n reorpauuecKyio XapakTepucTuKy OpuodJio-
pot JKurynesckoro 3amnoBennuka [2]. Hapsay
C 9TUM B CTaTbe JIAeTCs MPUYPOYEHHOCTH MXOB
K TIPUPOJHBIM  COOOGIIECTBAM, yKa3bIBAIOTCS
KOHKDETHbIE MeCTa IIPOM3PACTAHUS TeX WJn
MHBIX BUJIOB MOX006pas3ubIix. B cBoeil pa6ore
A. H. MopaBuHOB yKa3biBad Ha 3IKOJIOTO-TIe-

HOTHYECKOE paclpejiesieHie MOX0OOPa3HbIX 110
3aMOBEHNKY. B 9acTHOCTH, UM OTMEYEHO, UTO
HauGoJsiee Gorarblii BHIOBOI cocTaB HaGJ0/1a-
erca B MIMPOKOJUCTBeHHBbIX Jecax (89 BumoB),
HaMHOTO OejiHee (Jiopa B TOPHBIX OCTENHEH-
nbix cocHarax (25 Bugos) u Ha 0. Cepe/plin
(28 BU10B).

A. H. MopasuHoB 0OGHAPYXUJT HOBbIE
BBl MOX000pasubix (Bryum cfpillare Hedw,
Rhizomnium punctatum (Hedw.) T. Kop.,
Thuidium recognitum m ap.), OTCYTCTBYIONINE
y A. M. Cemenosoii-Tan-Illanckoii, oxBatna B
CBOUX HCCJIEJIOBAHUSX TOYTH BCIO OprodIopy
Camapckoii  00J1acTH, TOCKOJIbKY TIPUPO/HbBIE
ycaoBusi  JKUTyJIeBCKOTO  3allOBEIHUKA  OYEHD
pasnooGpasnbl [2]. OmgHako, HeCMOTPST Ha MPO-
Be/IEHHDIE HCCJIEIOBAHMS, MOJHOTO CITHMCKA MO-
x006pasnpix CaMapckoii 06acTu 0 CUX HOp
HeT.

Psn crenuasmcToB TOCBATUJIM CBOU  pa-
6OTBI M3YUEHWI0 MXOB OT/IEJbHBIX COOOIIECTB.
Tax, H. 1. CumonoBa mpm M3y4YeHUN PacTH-
TEJIbHBIX COOOIIECTB COCHOBBIX JiecoB Camap-
ckoro 3aBoJiKbsA u IIpeaBosKbs BbIABUIA 34
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BH/Ia MXOB, HpuHAAIexamux K 18 cemeiict-
Bam [4]. U3 34 BuIOB MXOB, NPUBEIEHHBIX B
uccaenosaunu, 11 BumoB (Sanionia uncinata
(Hedw.) Loeske, Dicranum bonjeanii, Dicra-
num rugosum Brid, Orthodicranum montanum
(Hedw.) Loeske, Paraleucobryum longifo-
lium (Hedw.) Loeske, Fontinalis antipyret-
ica Hedw., Hedwigia ciliate (Hedw.) P. B.,
Mnium  cuspidatum Hedw., Polytrichum
commune Hedw., Polytrichum juniperinum
Hedw., Sphagnum compactum DC., Spagnum
girgensohnii Russ.) B pa6ore A. H. Mopusu-
noBa ne mpusenenpl. Omgnako, H. WM. Cumo-
HOBA MPUBOJUT BUBI MOXOOOPA3HBIX, KOTOPbHIE
orcyrctBylor 'y A. M. Cemenosoii-Tsan-I1lan-
ckoit (Aulacomnium palustre (Web.et. Mohn)
Schwagn, Pohlia nutans (Hedw.) Lindb.,
Brachythecium albicans (Hedw.) Bryol. Eur.,
B. rivulare (Bruch) Bryol. Eur., npeacrasu-
tesn cemeiictBa Dicranaceae, Fontinalis an-
tipyretica Hedw., Hedwigia ciliata (Hedw.)
P. B., Ptilium crista-castrensis (Hedw.) De.
Not., Mnium cuspidatum Hedw., Polytrchum
commune Hedw., P. juniperinum Hedw.,
Sphagnum compactum DC., S. girgensoh-
nii Russ., S. squarrosum Grome) [4]. Dror
CIHCOK  MOXOOGPA3HBIX  JOTIOJHSIOT — PEIKUe
BUJIbI BOJHBIX MXOB Hallleil 06JIacTi, KOTOPbIE
[PUBEJEHBl B KHUTE <«JKOJOTUS BOJHBIX pa-

crenuii». Ilpn msydenun peunoii ¢aopor Ca-
MapcKoil o6jacTi ObLIO OOHAPY’KEHO 7 BHJIOB
rupoPUIbHBIX MXOB, B TOM uucjie 12 BujoB
JIUIST €CTECTBEHHBIX W UCKYCCTBEHHBIX BOJOEMOB
1 BOJIOTOKOB [4].

IIpu cocraBiaenun Kpacuoii kuuru Camap-
ckoit o6Jiactu, B pasnaes <«MoxooGpasHbie»
O6bLTn  BKJIOUEHBI 6 BuUAOB: Anomodon at-
teuatus, A. longifolius, Leucodon sciuroide,
Neckera pennata, Sphagnum riparium [1].
Takske Ha TeppuTopun 00JACTH BEAETCS U3-
y4eHHEe MXOB KaK HAKOIMTEJIEH TSKEIbIX Me-
TAJJIOB. JTO CBOHCTBO MOXOOOPA3HBIX MIMPOKO
ucnoabayercss B Opuomnaukaiyu. B Poccun
pOBOAATCS PaGOThl B 3TOM HAIIPaBJCHUHU, HO
IIOKa OYeHb Majio 06JIacTeil, B KOTOPBIX IPHUME-
HSeTCs JJaHHBIH MeTOos.

Ha teppuropun Camapckoii o6iactu 6pu-
OMH/IMKAIUSl paHee He mnpuMmeHsiach. Ha ce-
TOMHATIHUN [IeHb Mbl HAYAJIN U3y4aTh OCHOBBI
U MEeTObI [JAHHOTO HampaBjeHusi. B repbapuiu
npu  JjaGoparopun 1pobsaeMm (puropazHooOpa-
sug 1OBB PAH (PVB) umeercss KOIEKIUSA
MOX000pasHbIX. B Hacrosiee Bpemsi omnpeje-
aeno 15 BugoB mMoxoo6pasubix (tabiuma). B
NATbHEIEeM TIJIAHNPYETCST TPOBEIEHIE TTOTHO-
IEHHOTO M3yYCHHUS 3KOJOTMYECKOTO COCTOSTHUS
oKpyskaroreit cpeapl Ha Tepputopun Camap-
CKOIl 00J1acTi ¢ MO3UIUN OPUOMHIMKAIIH.

Ta6auma

Hasmune moxooGpasubix Ha Teppuropun Camapckoii o6aactu

Bup Mecro o6uranus*

Polytrichum strictum Brid. 1
Polytrichum juniperinum Hedw. 2,3
Polytrichum piliferum Hedw. 2,3
Polytrichum commune Hedw. 7
Brachythecium rivulare B. S. G. 1, 4
Platyhypnidium riparioides (Hedw.) Dix. 1
Cratoneurum filicinum (Hedw.) Spruce 1
Climacium dendroides (Hedw.) Wed. et Mohr 7
Rhytidiadelphus triquetrus (Hedw.) Warnst. 2, 4
Fontinalis sp. 4
Pseudobryum cinclidoides (Hueb.) T. Kop. 6
Mnium rugicum Laur. 3
Rhizomnium punctatum (Hedw.) T. Kop. 7
Atrichum undulatum (Hedw.) P. Beauv 7
Dicranum scoparium Hedw. 1, 2,7

* 1 — ocTelHEHHbIE TOPHbIC COCHIKM, 2 — MIIUCTbIC COCHSIKU, 3 — IINPOKOJMCTBEHHbBIE Jieca, 4 — UJIHCTO-
KaMEeHUCTbIe PYCJIa BPEMEHHBIX BOJOTOKOB, Gepera py4beB m o3ep, 5 — o3epa, 6 — Gosora, 7 — COCHOBBIi

60p.
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B koaneknmu umerorcs o6pasibl  MOXO-
00pa3HbIX, coOpaHHble He TOJbKO B CaMapcKoii,
HO U B YJIbSHOBCKOI 1 Ueass6uHCKON 001aCcTIX,
a Takxke B peciy6umkax Tatapcran u Uysamus.
Best komexmusa (Gomee 80 Bumos) 6bima odop-
MJIEHa B KOHBEpTbI U aTukeTupoBaHa. COop Mo-
X000Pa3HbIX HOCUJI AIHM30JAUYECKUIT XapakTep,
T. €. MOCTOSHHBIX M CHCTEMaTHYeCKuX cOOPOB
HE TIPOBO/INJIOCD.

OraesbHO CTOUT cKazath 0 cOopax cdar-
HOBBIX MXOB, IPE/JCTABJSAIONIX COOOI OT/Ie/b-
HBII KJIacC MXOB, OTJIMYAIONUIMHCS OT JPYTrux
110 BHEIIHEMY BHJY M OCOOCHHOCTSIM IPOM3pa-
cranusi. [leso B ToM, 4To carHoBble MXU CBS-
3aHbl C OOJIOTHBIMEH COOONIECTBAMHU, KOTOPBIE
B Camapckoii o6JjacTi SBJSIOTCS PEAKUMU 1
MOTOMY TTPE/JCTABJISAIONMMI UHTEPEC IS /la/ib-

Heifmmx usydeHuit. COop caHroBbIX MXOB
¢ Tepputopun CaMapckoil 06J1acTi TPOBOAMIICS
B CeispanckoM paitone (tepputopusi Paueiicko-
ro 6opa).

Taxum o6pasoM, 6prodiopa SBJISETCS BaK-
HBIM KOMIIOHEHTOM PACTUTEJIBHBIX COOOIIECTB U
CJTY>KUT HEKUM MH/IMKATOPOM COCTOSTHUSI OKPYJKa-
I0IIeH cpejibl 110 PsLy HoKasaTeseit (conepkanue
TSKEJIBIX METAJJIOB, YPOBEHb KHUCJIOTHOCTH TIOYB,
3aTPAZHEHHOCTH aTMOCHEPBI TUOKCHIOM CEPOM).
Bpuonnaukanms — MepCcreKTHBHOE HAIpaBJIeHUAE
OUOMH/MKAIINK, KOTOpasg TpeGyeT CBOEro pa3Bu-
THS ¥ MOXKET ObITb YCIEITHO IPUMEHEHA Ha Tep-
puropun Camapckoii obiactu. B Hacrosiiee Bpe-
Ml MCCJIC/IOBATEISAMU  TIPCIIPUHUMAIOTCS  JINTID
[IePBbIC IIarM B ATOM HAIPABJICHUU B HAJCKIIE
Ha YCIICITHOE TPOJIOJIKEHNUE.
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VIIK 581.526.3(470.46)

OUTONNAHKTOH COJIOHOBATOBO/JHbIX
SAITA/THBIX IMMOJACTEIIHBIX UWJIBMEHEU
ACTPAXAHCKOMUN OBJIACTH

B JIETHHUMU ITEPHUO/ 2011 r.

E. C. KpuBuna, H. I'. Tapacosa

B crarbe TIPUBOJATCA PE3YyJaAbTaTbl MCCJICTOBAHUA (I)HTOHIIB.HKTOHH COJIOHOBATOBO/IHBIX 3a-
ITa/ITHBIX ITOJCTEITHDBIX nibMeHeit ACTanaHCKOﬁ o6aactu. B SKOJIOI‘O-I‘EOFpaCIJI/I‘-IeCKOM OTHO-
IICHUM npcoénaaaﬂﬂ BUAbI-KOCMOIIOJINTDI, TJIAHKTOHHbIC OPTraHU3MbI, BI/I,I[I)I-I/IH,I[I/ICI)(I)C[)CHTI)I
II0 OTHOHMIEHHIO K COJIEHOCTH BO/IbI, ZUIKaJII/I(I)I/I]II)I n I/IHL[I/I(b(pepeHTI)I 110 OTHOHMIEHHIO K pH
Cpe€/ibl, 110 OTHOIIEHUIO K OPraHn4€CKOMY 3arpsA3HEHUIO — BU/IbI-MH/NKATOPbI HU3KOH crerie-

HU OPraHU4YeCKOro 3arpA3HeHusd.

KuoueBbie cJoBa: qﬁ)I/ITOHJIaHKTOH, CaHpOéHOCTb, BUAbI-UH/INKATOPbI, JTOMUHAHTDI.

PHYTOPLANKTON OF WESTERN SUBSTEPPE
LAKESOF ASTRAKHAN OBLAST IN SUMMER
SEASON OF 2011

E. S. Krivina, N. G. Tarasova

Current article contains August 2011 studies of phytoplankton in the Western substeppe
lakes of Astrakhan region. It has 223 algae taxa below the rank of genus. This is mainly
Chlorophyta, Cyanophyta and Bacillariophyta. Ecologically and geographically dominated
species of planktonic organisms-cosmopolitans, species indifferent in relation to salinity,

alkalifilic organisms and species indifferent in relation to the pH.

Keywords: phytoplankton, saprobity, species-indicators, dominants.

ITnomans penpter p. Bouarm cocrasisier
npubausuresbo 21 Thic. KM?, U3 HUX OKOJIO
6 ThIC. KM? TIPUXOJIUTCS HA JIOJIO0 03€POBUIHBIX
BOJIOEMOB — WJIbMEHEi, B TOM uyucje 3 TbIC.
KM? — Ha 3arajHble MoJcTentble uibmMenn. [1o-
cJie/lHUe SBJISIOTCS MEJIKOBO/AHBIMU M XOPOIIO
[IPOrPEBAEMbBIMH  BOJIOEMAMM, HMEIOIIUMHI  T10-
CTOSIHHYIO WJIM BPEMEHHYIO CBA3b ¢ Bouroit
WJIN yTPATHBIINE ee.

Wayuenne (UTONIAHKTOHA 3AMAHBIX IO/
CTEHBIX WJIbMeHell AcTpaxaHckoil o6jactu
n Kaszaxcrana crajo NpOBOAMUTHCS B Havase
XX B. AKTHBHOE y4acTue B M3y4deHUU (DUTO-
[JIAHKTOHA HU30Bbd Boarm B pasHoe BpeMs
npunuMaan  uccaegosaresin M. X. Cepru-
esa (1909 r.), A. ®. 3unosven (1937 r.),
K. B. TopGynos (1976, 1983 rr.) u ap. [4].
[lo ceropHsIIHEro BpeMeHM MHOTHE 3alajiHble

30

[IOJICTEITHbIE MJIbMEHU SBJSIIOTCS HEJL0CTaTOYHO
HCCJIC/IOBAHHBIMK, XOTS HUX HU3y4eHHE TIPeji-
cTaBJjisieT KaK Hay4HbIH, Tak M XO3gHCTBEHHbIN
unrepec [1].

MarepuajioM  HMCCIEJAOBAHUS  TTOCJIYXKUJIH
aJIbroJiornvyeckue MpoGbl, OTOOpaHHbIE B XOjie
6orannueckoit sxcneauimn M9BHB PAH B aB-
rycre 2011 1. Ha TeppuTopun ACTpaxaHcKoil 06-
JIACTH B 30HE PACIPOCTPAHEHUs COJIOHOBATOBOJI-
HbBIX 3alla/IHbIX IOJCTEIIHbIX UJIbMEHEl B JIeJIb-
te Bouaru. Temmneparypa Bojbl B HCCJeLyeMblit
[epuo/i B WJIBMEHSAX JIep)KaJach Ha YypPOBHE
+26—30 °C, nmocrurast B orgesnbuble auu +33 °C.

CoracHo KJIacCuUKAIIK BOJ/IOEMOB
Bouaro-Kacnuiickoro paiiona, TmpeioskeHHOiT
[0. C. UyiikoBoim u ap. (1994 r.), pacemo-
TpPEHHbIe HAMU WJIbMEHU OTHOCSTCS K THUIIOJIO-
rudeckuM eqununam (ta6a. 1).

© Kpusuna E. C., Tapacosa H. T., 2013
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Ta6auma 1

Tunosorus 3alna/iHbIX IOACTENMHbBIX WibMeHel AEJbTBI P. Bouaru

OcHoB-
o Teorp. pacmoso- Kateropust coute- IIpeoGragatomne
HOM THIT Tun Bomoema Bogoem
JKeHue HOCTH MakpoduTbI
BOJIOEMOB
TpocTHuk
Nob- IToc. Jlecnoe, mopT Co0JI0HOBATOBOI- p !
. POTOJIUCTHIK,
MeHb 1 Ouns HbIIT
IIpecuble ummn caJIbBUHUS
c1a60CcoIeHbIe Humdeitnnk
Nib- Iloc. Jlechoe, Co0JI0HOBATOBOI- P .
NJIbMEHN C . JIUMAHCKHIA,
MeHb 2 Bopmra HBII
[Tpecubie IIJIABHEBDIMHU TPOCTHHK
NI COo- 3apOC/IAMI
Wb- CoJI0HOBATOBO/I- Xaposbie BOJIO-
JIOHOBATO- [Toc. ¥ natcer o
MeHb 3 HBII pocsm
BOJIHDIE
MJIbMEHU
IIpecubie mmm Wnp- ComonoBaToBOI-
IToc. Typxmenka . TpoctHuk
c1a60ocoIeHble MeHb 4 HBII
NJIbMEHU C
MPUOPEKHBIMI Wob- [Toc. Crapoxyue- CoJ10HOBATOBOJI- Poros
3apocyIAMu MEHb 5 TraHCKUil HbLl
B xome uccraenoBanuii or60p mpob Mpo- JKCh onpejeautensmu  cepuii  «Ornpeesu-

U3BOJAMJCS  COTJIACHO  OOIIENPUHITON  Me-
Toauke: (UKCHPOBasU MaTepuas 4%-HbIM
pactBopoM (dopMasnHa, KOHIEHTPUPOBAJIN

MeTtojsoM npsaMoit ¢puabrpanuu [3]; moacuer
KJIETOK TMPOBOJWJN B KaMepe <«YUHUHCKas»,
o6bemom 0,01 My, OGuomaccy paccyuTbIBA-
JU 10 METOAY TIPUBEJEHHBIX TeoMeTpuye-
ckux ¢uryp [2]. [dag onpeneneHus BUIOBOI
NPUHAJIEKHOCTH  BOJOPOCJTEil  MOJb30Ba-

tenu npecHoBoAHbIX Bojgopociaeit CCCP» u
«Susswasserflora von Mitteleuropas.

B pesyabrare npojesnannoii pa6orbl B
cocraBe (GUTONMIAHKTOHA 3AMAHBIX MO/ICTEI-
HBIX WJIbMeHel B 1eJoM ObLIO 3aperucTpu-
poBano 200 TakcoHOB BOJOPOCJEN PAHTOM
HUKe poja, ortHocsaimuxcs Kk 94 poxpam, 50
cemeiictBam, 21 mnopsaaky, 15 kuaaccam n 8
orpenam (raba. 2).

Ta6auma 2

TakcoHOMHYECKHIT cocTaB aabrodJopsl 3ama/IHbIX MOJACTENHbIX HIbMEHEH JAeabThl p. Boirn

Onner Yucmo Yics0 TakCcOHOB
KJIACCOB | IOPSIKOB ceMelicTB | POZOB | BHAOBBIX | BHYTPUBHAOBBIX | Bcero
Cyanophyta 2 3 7 17 30 1 31
Chryzophyta 1 1 1 1 2 0 2
Bacillariophyta 2 5 16 17 40 7 47
Xanthophyta 2 2 4 6 6 0 6
Cryptophyta 1 1 1 2 4 0 4
Dinophyta 1 1 2 4 1 0 1
Euglenophyta 1 1 1 4 11 3 14
Chlorophyta 5 7 18 43 80 5 85
HUroro 15 21 30 94 184 16 200

Tak, HamGOJBIINM BHUIOBBIM paszHOOOpa-
31eM OTJIMYAJICS OT/eJl 3eJIEHBIX BOJIOPOCIIE],
B COCTaB KOTOPOTO BXOMMJIO 43 % BUIOBBIX U
BHYTPUBI/IOBBIX TaKCOHOB, a TaK)Ke 3HAYMTE]Ib-

Ceplm «bunonornveckne HayKun»

Hast 10JIs1 IMaTOMOBbIX (24 %) U cuHe3eJeHbIX
(16 %) BogopocJeii.

DKoJoro-reorpadueckuii aHaIn3 aJbro-
G1oppI  TIOKA3as, YTO OCHOBHASI YacTh 3ape-

5Y |



THCTPUPOBAHHBIX  BOAOPOCJEH  IPEACTaBIeHA
IIaHKTOHHBIMU opranusmamu (67 % ot o6iero
YHCJa BOJOPOCTEH, /I KOTOPBIX XapaKTepHO
TPaJMIIMOHHOE MecTO oburtanus). [IpaxTmye-
CKH BCE 3aperiucTpUpOBaHHbIC HAMU BOIOPOCJN
otHOCsTest K Koemonomutam (95 % ot o6mero
YHCJa BUJIOB, JIJIS KOTOPBIX M3BECTHO reorpa-
(duueckoe pacnpocrpanenne). Cpeanm uHIMKA-
TOPOB COJIEHOCTH BO/IbI MPE06JIaa BU/IbI-NH-
mmuddepentsr (80 %).

Bonopocnu, sBisionmecs  OKa3aTesIsIMU
PA3JIMYHON  CTENEeHN KHUCJOTHOCTH CPEJIbl, CO-
crasistior 26,0 %. Cpean HEX TPeo6afaoT BO-
JIOPOCJIN, <IPEANOYUTAIONINES IEJIOYHBIE BOJIBI
(55,8 % ot o6mero ¥ncra BUAOB-WHIMKATOPOB
CTEMEHN KUCJTOTHOCTH CPEMIb), 3HAYNTETbHA
Takke g0t BunoB-unanddepentos (41,0 %).

OrnucanHble 3aKOHOMEPHOCTH JUJISE albrog-
JIOPbI U3YYAEMBIX 3alaJIHBIX TOACTENHBIX WJIb-
MEHeH COXPAaHSIOTCS U B OTAEJbHBIX BOJOEMAX.
BusibI-uHMKATOPbI PA3JIUYHON CTETIEHN OpraHu-
YECKOTO 3arpsi3HEHHs COCTABJSIOT 65 % 0T 06-
1IEr0 KOJMYECTBA 3aPErHCTPUPOBAHHBIX BUJIOB,
pasnoBugHOCTell W opM.  OCHOBHAst YacTb
(51 % BOmOpOCTEN-CaTIPOGMOHTOB) — 3TO BUJIBI-
WH/INKATOPbl HHU3KOW CTEIEeHH OPraHmYecKoro
3arpsasHenns. Buzibl-MHIMKATOPbI cpejpHel cre-
MEeHU OPraHUYeCKOro 3arpsi3HEHUsT COCTABJISIIOT
33 %, BBICOKOIT CTETIEHN COMICPIKAHNUST OpraHmde-
cKkux BemectB — 16 % oT 0o6Iiero 4ncsa Boopo-
cJIeii-carrpoGNOHTOB.

KosmuecTBeHHbBIE TIOKa3aTe N Pa3BUTHS PHI-
TOTJIAHKTOHA /IS PA3JIMIHBIX WJIbMEHell Heom-
HAKOBBI M BapbHUPYIOT B IIHPOKOM [IMANa3oHe.
B 11es10M, 1O YUCJIEHHOCTH BO BCEX M3YIAEMBIX
BO/IOEMAX MPe0OJIaIain  CUHE3eJeHbIe 1 3eJie-
HbIe BOJOPOCJIH, TI0 OMoMacce — 3eJieHble, /[ha-
TOMOBDBIE U CHHE3€JIeHbIE.

N3 200 3aperucTpupoOBaHHBIX BUJIOB B PAHT
JIOMIHUDYIOMUX Bouwu 17 BU/OB MO YHCJIEHHO-
ctu n 17 — no 6uomacce. CylecTBeHHbIE pPa3-
JIMYUSL B COCTaBe JIOMUHUMPYIONIETO KOMILIEKCA
BUJIOB BOJIOPOCJIEHl H3y4yaeMbIX WJbMEHeHl 00-
YCJIOBJIEHBI KaK PAa3JUYHBIMU  aGUOTHYECKUMU
(aktopamu (rry6uHa, CTENEHb COJMEHOCTH, MOP-
(omeTpuuecKne XapaKTEpUCTUKH), Tak W GHO-
nuecknmu  (Hammume B BOJOEMAxX Pas/IMYHBIX
TUIoOB  MakpoUTHBIX coo6mects). 3BecTHO,
YTO BBICIHIAS BOJHAS PACTUTEJBHOCTb WIPAET
3HAYUTEJBHYIO POJb B (POpMUPOBaHUU GUOTHI
BostoeMa, (OpMHPYS B HEM TaK Ha3bIBAEMYIO
30Hy ¢utamu [3].

Takum 00pa3oM, B pesyJbTate IMPOBEeH-
HBIX HCCIEAOBAaHUN B cocraBe (PUTONJIAHKTO-
Ha 3ala/HbIX TIO/ICTEITHBIX HWJbMEHeil B oOmieit
caoxnocta 6b110 3apeructpupoBano 200 takco-
HOB BOJIOPOCJIEIl PAaHTOM HUKE poja u3 8 OT-
nenoB, 15 kmaccos, 21 mopsizka, S0 cemelicTB
n 94 pojioB; 9KOJIOTO-TeorpaUyuecKiii aHaIN3
MOKa3aJi, YTO OCHOBHASI YaCTb 3aPETrHCTPUPOBAH-
HBIX BOJIOPOCJIEN MpeCTaBIeHa BUIAMHU-KOCMO-
MOJINTAMM, KOMILJIEKC TIJTAHKTOHHBIX OPTaHU3MOB
peo0JiajlaeT BO BCEX BOJ0OEMAaX, 3HAYUTETbHA
JIOJISI TIJTAHKTOHHO-OEHTOCHBIX (DOPM; Cpeai BuU-
JIOB-MH/IMKATOPOB COJIEHOCTH BOJIbI TIpeol.ia/ia-
10T BUBI-MHAMGD(EPEHTDI, TI0 Mepe YBeJIMYeHUsT
COJIEHOCTH BOJIbI B BOJIOEMAaX YBEJINYNBAECTCS
JI0JIsT TaJIOMUIBHBIX OPraHU3MOB; O YHCJIEHHO-
CTU BO BCEX M3y4yaeMbIX BOJIOeMax Ipeolsaasn
CUHe3eJIeHbIe U 3eJIEHbIe BOJIOPOCJIH, TI0 OoMac-
ce — 3eJieHble, JMAaTOMOBBIE U CHHE3eJeHbIE BO-
JIOPOCJIN; PA3JIMUKsl B COCTaBe JOMUHHUPYIOIIETO
KOMILJIEKCA BOJOPOCJIEN M3ydaeMbIX HJIbMeHei
BO MHOTOM OODBSICHSIIOTCSI XapaKTepOM MaKpoO-
¢utHbIX coobiiecTB, GopMHUPYIOMUX 30HY (u-
TaJM JAHHBIX BOJ/IOEMOB.
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NCIIOJIb3OBAHUVE NHAEKCOB
BUOJOTHMYECKOTO PASHOOBPA3UA
A AHAJIN3A AJBIO®J0PbI BACCEMHA

p. AJIATBIPb
I0. C. OpaosBa

B crartbe CpaBHMBAIOTCS PasJMYHBIE MHAEKCHI OMOJIOrMUYEcKOro pasHooGpasus (Maprame-
(a, Cumiicona, IllenHona) npu UCMONB30BAHUU UX /IS aHan3a (UTOMIAHKTOHA Gacceiina

p. AJaTbIpb.

KioueBbie cJioBa: AJIaTI)Ipby aJIbI‘O(lL)IIOpa, OHOJIOTHYECKOE paSHooépaSHe, q:)l/ITOIIJIaHKTOH7

nnyexe, Hlennon, Maprased.

USING OF DIVERSITY INDEXES TO ANALYSIS
OF ALGOFLORA OF ALATYR RIVER BASIN

Yu. S. Orlova

A comparison of different diversity indexes (Margalef index, Simpson index, Shannon
index) is conducted to analysis of phytoplankton of Alatyr river basin.

Keywords: phytoplankton, Margalef index, Simpson index, Shannon index.

Pexka Auatbipp sBJsieTCS JIeBOGEPEKHBIM
nputokoM p. Cypbl, Gepymum Hayano B Hu-
skeropo/ickoil obsact. B nipenesnax Mopposun
AJlatplpb TPOXOJUT B OCHOBHOM B Cpe/HEM
n HmwkHeM TeyeHuun u Bragaer B Cypy B Uy-
Banickoii Pecriy6inke. AnaTbipb OTHOCHTCS K
YHCJIY CPEIHUX PEK IMPOTSKEHHOCTbIO 296 KM.
[Lnomanp GacceiiHa, HEPABHOMEPHO pacripejie-
JneHHasg MexJay Mopposueit, Yysammueii, Hu-
skeropojickoii u ITenseHckoil o6GJactsiMu, Co-
crasiager 11,2 Teic. kM? [5].

ITo ambrodsiope Gacceitna AsaTbips Haru-
CaHO HECKOJIbKO paloT, B KOTOPBIX HCCJIELYeTCs
BUJIOBOH COCTaB, KOJIMYECTBEHHbIE M 3KOJIOTO-
reorpapuyeckue  XapakTepuCTUKN  (UTOILIAH-
krona [6—11]. B paHHOil craThe paccMaTpuBa-
€TCS TAKOI BaXKHDBIN acleKT, Kak pazHooOpasue.

Buosornueckoe paszHoo6pasue  MONKeT
ObITb PACCMOTPEHO HA HECKOJbKUX YPOB-
HaX — TakconommuueckoMm (anbda-pasnooGpa-
3ue), uronenornueckom (Gera-pasnooGpa-
3ue) u Guoreorpaduueckom (ramMma-pasHoo-
6pasue) [1]. Aunbda-paznoobpasue 0CHOBAHO

Cepnﬂ «bunonornveckne HayKun»

Ha YWCJe BUJOB, CJAaraomux aabrodaopy,
M K HeMy IIPUMEHUMbI Te >Ke MEeTOJbI, UTO
u janas ¢aop Bbicuiux pacrenuil  (Bbigese-
HUe CIIeKTPOB JHUAMPYIOMIUX CEMeiCTB U po-
noB 1 ap.). K coxanenuio, Takoii moaxon
MPUMEHUM TOJBKO [IJISI XOPOIIO M3YyYeHHBIX
asprodyop, ¢ GOJbIIUM BHUJIOBBIM OOTATCT-
BoM. To ’Xe MOXHO CKa3aTb O TamMMa-pas3Ho-
o6pa3um, Tak KakK IPH MaJoil M3y4eHHOCTH
00BEKTOB CJIOKHO BBICTPOUTD [IJIUTETbHYIO
nepapxuyeckyio 1enb. s HeGoJAbIINX U
csabon3dyueHHbIX anbrodJop Haubosiee Mpu-
MEHUMBIM siBJisieTcsl GeTa-pasHoobpasue, Xa-
pPaKTepH3YIOIleecss KAk CTPYKTypa cOOOIIecT-
Ba, Ijle UT'PAeT POJib HE TOJBKO YKMCJI0 OOHa-
DY’KEHHBIX BH/JIOB, HO M MX KOJUYECTBEHHAS
MPEJICTaBJIEHHOCTD.

[ ananusa Gera-pasznoo6pasust  GuTo-
IJIaHKTOHA GacceiiHa AsaTbipst ObLIN HCIIOJIb-
30BaHbl WHAeKcbl Mapraneda, Cumncona wu
Illennona [4; 13].

MarepuajoMm st JaHHON paGOThl MOCJY-
sk 130 MHAMBUYATbHBIX KOJMYECTBEHHBIX

© OpJosa 0. C., 2013



npo6 QGUTONIAHKTOHA, OTOOPAHHBIX U3 S
pex (Amareips, Wuncap, Hys, Kaapmma wu
Amng) u 3 osep (Ilecuanmoe, Murpsmku
u Mamag Wuepka) ma Tepputopuu Pecrmy-
6auxu Mopnosusg. C6op npo6 1mpoBOAMJICS
B BecenHe-jetHuii cezon 2009 — 2010 rr.
Mertoauka c6opa u 06pabOTKM MaTepHaJa
COOTBETCTBOBaJIA OGUICTIPUHATBIM IOAXO0aM
B m3ydyeHuu BogopocJieir [2; 3; 12]. Or6op
npo6 OCYIECTBJISJICS MPOCTBIM 3ayepIrbiBa-
HHUEM C IIOBEPXHOCTU U B 3apocisx. [Ipo6b
o6bemom 0,5 1 urcupoBann 40-nporeHt-
HBIM pacTBOPoM (opManHa ¥ KOHIICHTPHU-
poBaJsin OOHMIEHPUHATBIM OCAJOYHBIM CIIOCO-
6om. KosmyectBeHHble 1MPOGHI TPOCUYUTHIBA-
au B Kamepe Haskorra o6bemom 0,01 cm?
C MCHOJIb30BAHMEM CBETOBOIO MHUKPOCKOIA
MBU-6. Ilpu onpegeneHuu BUIOBOI NpPH-
HAJIJICKHOCTH HMCIOJIb30BAJIUCH OIPEe/INTe-
au cepuii: «Omupegenutesab MPECHOBOHBIX
Bosopocseit CCCP», «Busnaunuk mpicho-
BOoAHUX Bojgopocteit Ykpamnucbkoii PCP»,
«Stibwasserflora von Miteleuropa» u or-
JleJIbHBIX onpenaenutesneii. Hactb marepuasna
Oblia ompejesieHa B J1ab0paTOpuu 3KOJOTUN
npocreiimux u MuKpoopranusmos MNOBb
PAH.

Wnpexc Bugosoro pasuoo6pasus [llernrona
paccuuTbiBaIn 10 Gopmy.e:

H=-%plog,p, , )

rne H — pasnooOpasue B Ourax,

p, — yaenbnoe obusue suga [4].

WMupexe BujoBoro GorarctBa Mapraseda
paccuuTbiBaIu 10 Gopmy.e:

d=(s—1) /InN , 2)

rie S — YHUCJO0 BH/IOB,

N — uncio ocobeii [13].

Wuaeke pasunoobpasus  (OMUHUPOBAHMS)
CuMIICOHa PacCYUTBIBAIH 110 (hOpMy.Ie:

C=X(n,/N), 3)

TIe n, — OIEHKa 3HAUNMOCTH KaJOTO
Buja (4ucJaeHHOCTh ManM 6uomacca),
N — cymma orenok 3naunmocreii [Tam sxe].
Ha ocHoBe umciIeHHOCTH BceX o6GHapy-
JKEHHBIX B Oacceiine AJaThipst BHUIOB TIpec-

34

HOBOJIHBIX BOJOPOCJell OblIN pPacCUUTAHbI
nnpekcol Mapraseda, Cumncona u Hlenno-
Ha Kak JIJIsT KaXKJA0H OTAesibHOU MPOOBI, Tak
n JJis Bcero GacceiiHa.

WNupexc Mapraneda oTpaxaer ILJIOT-
HOCTb BHU/IOB, WJH BHA0BOe OOrarcTBO, Ha
omnpejieIeHHO TePPUTOPUU, T. €. YeM BbIIIe
UHIEKC, TeM OOJbIINM BUIOBBIM GOTAaTCT-
BOM XapaKTepuayercsl [aHHash TEPPUTOPHUS
[Tam sxe]. Cpennee 3navenme wHAEKCA IJs
uccaeayemoil yactu GacceiiHa AJaTbips Co-
crasuao 1,48+0,12, abGcoaoTHble 3HAYECHUS
unugexca kosaebanauch ot 0,09 mo 4,10. Cpe-
[ TPy O0OGbEKTOB HAUMEHDBIIMM CPEJHUM
UHEKCOM XapaKTepu30BaJKUCh OUeHb MaJible
pexu — 0,81, 3arem majbie pekn 1,22,
ozepa — 1,49, a mauboabuIuili MHIEKC HMe-
au cpennue peku — 2,17. Huskoe 3nauenue
WHEKCAa B OYeHb MaJibIX peKaX CBsI3aHO C
TeM, 4YTO BCJIEJICTBUE CHUJIbHOI 3aTeHEHHO-
ctu, MaJgoil TayOuHbI H TYpOYJeHTHOCTH
MOTOKAa B HUX €Jab0 pas3BUBAJIUCDH 3eJieHble
Bosopocau. KosmeGanus mupexca Maprade-
¢da no MecsanaMm ObLIM HE3HAYUTEJTbHBIMH,
HECKOJIbKO MeHbIllee 3HavyeHue Hal6JI0/a-
JIOCh B Mae.

Kpome Toro, Obliaa npeanpuHATa IOMbIT-
Ka I[pPOAaHAJU3UPOBaTh, KaKOH M3 OT/EJNOB
MPECHOBO/IHBIX BOJOPOCJIENl OKa3bIBaeT Hau-
GoJibiliee BinsgHUE Ha (OPMUPOBAHUE HHICK-
ca. [lang aroro ObLIM TMOCTPOEHBI JAUATPAMMBI
n3MeHeHus mHjaekca Maprasneda B 3aBuCUMO-
CTU OT OTHOCHTEJbHON YHCJEHHOCTU OTEJOB
BojiopocJeii. Ha pumarpammax ObliM 1IpoOBe-
JIEHbl JINHUW TPEH/a U BbISIBJIEHBI BEJTMYUHbBI
pocrosepHoct  annpoxkcumauun  (R?) s
BBISBJICHNS CYLICCTBOBAHUS IPAMON  3aBH-
cumocTtu. JlmarpamMmbl MOKa3aju, 4TO C Ha-
n6oJIbIIEeH BEPOSTHOCTBIO TpsAMas JHUHEHHAs
3aBUCUMOCTb B OacceiiHe AJaTbIps CYILIEeCTBY-
er Mexay uHaekcom Mapraseda u oTrHOCH-
TEJbHOW YUCJEHHOCTBHIO 3€JICHBIX BOJOPOCJEH
(R?=0,32) (puc. 1a). To ke moaTBEpPKIa-
eT TIPOBEJEHHBI KOPPEIAINOHHBIN aHaIu3,
rje BeamyuMHa KoppeJssaiuu cocraBuaa 0,57
(puc. 16), uro mo mkasne UYemamoka oszHaua-
€T 3aMETHYIO 3aBUCHUMOCTDb MEXK/1y U3Y4YCHHDI-
MU [apaMerpaMu. IJTO CBSI3aHO C TeM, 4YTO B
GacceitHe AJaTbIpsi 3eJIeHbIEe BOAOPOCJH TIpe-
06J1a/1a10T HE TOJIbKO IO YUCJY BH/O0B, HO U
1o oOMJANIO0 B BOAHBIX 0ObeKTax GacceiHa.
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BOOOPOCIIEH

3]

undexc Mapeanecba
utrdexc Mapaanega 1.00
Cyanophyta -0.03
Chlorophyta 0.57]
Bacillanophyta -0.46
Euglenophyta -0.22)
Dinophyta 0.48
Xanthophyta 0.43)
Chrysophyta -0,02

OTHOCHTENEHAT THCIEHHOCTE 381eHBIX

2,00
Hupexe Mapraneda

3,00 4,00

Puc. 1.

5,00

3aBucuMocTb MHAekca Mapraseda oT OTHOCHTEJIbHON YHCJIEHHO-

cru 3esenbix Bogopoceil (a) u koppessuontpiii ananus saucumoctu (6)

WNupexc Cummcona yKasbBaeT Ha JIOMMU-
HUPOBAHUE TEX WJIM MHBIX BHIOB COOOIIECTBA.
[TockoabKy TIPH BO3BEJECHUU B KBaJ[paT MaJbIX
orHomenuii n, / N mnosyyaiorcs oueHb Majible
BeJqnunHbl, uHAekc CHUMIICOHA BO3pacraer Mo
Mepe JIOMUHUPOBAHUS OJTHOTO MJHM HECKOJbKHUX
BujoB [Tam xe]. Cpeanee apudmernueckoe
3HAUCHNE WH/IEKCA JTOMUHUPOBAHUS COCTABUJIO
B Gacceitne Amateips 0,27+0,03, urto cBuae-
TEJbCTBYET O PABHOMEPHOCTH PACIpe/eIeHIs
BU/IOB 6€3 MpeolJIaJlanust OTHOTO 13 HUX. Mak-
CUMaJIbHbIE 3HAYEHUST MH/IEKCA PACCUNUTAHDI IS
p- Hysa B ctBOope y c. Ampakcmro — 0,88, uto
YKa3bIBaeT Ha 3HAYUTEJbHOE [OMUHUPOBAHUE
OJIHOTO WJIM JIBYX BHUJIOB, a uUMeHHO: Anabaena
variabilis w Aphanizomenon flos-aquae. Co-
IJIACHO CPEJIHUM 3HAYEHUSIM WHJEKCA, TPYIIIbI
O0BEKTOB  PACIOJIATAIOTCS  CJeLyomuM  06pa-
soM: cpeanue pexu (0,19) — ouenb Masble pekn
(0,20) — osepa (0,31) — manbie pexku (0,48).
Takoe pacmpejesieHre CBUAETETbCTBYET 00 OT-

KJOHEHNH OT HOPMAJbHBIX YCJOBHH B MaJbIX
peKax, 9YTO TO3BOJSACT JOMUHUPOBATH OXHOMY
WM HECKOJbKNUM BHJAM, TOTAA KaK OCTaJbHbIC
BUJbI MMEIT cjaaboe KOJUYECTBEHHOE pPa3BH-
te. B Tedyenume cesoHa 3HaueHUS HHJEKCA KO-
1e6aIuch B IIPEeIax CTaTUCTHYECKOi OIMHOKH.

Koppe/IAlnoHHbIl  aHaIu3 IOKasas, 4YTo
HauGoJIbIIAs BEJMUYMHA IOJIOKUTEJIbHOI KOp-
PEIAAN CYyHMIECTBYET MEKAY WHAeKcoM CuM-
[ICOHA U OTHOCUTEJbHOI YHMCIEHHOCTHIO CHHE-
3ejeHbIX Bojgopocaeil — 0,47 (puc. 26), uTto
no mkaze Uemaoka O3HAYaeT yMEPEHHYIO 3a-
BUCUMOCTb. IloATBepskaeHne Takoil Koppess-
MU TIpocJeskuBaeTcs B auarpamme (puc. 2a),
rje BeJMYMHA JOCTOBEPHOCTH AalllPOKCUMAIIUN
YKa3bIBaeT Ha MPSAMYIO 3aBUCHMOCTh WHJIECKCA
Cumricona ot otHocuTeabHON umcgenHoctn Cy-
anophyta (R? = 0,22). Hammune Takoif xoppe-
JISIIAM YKA3bIBACT Ha «BCIIBINIKH> YHCJICHHOCTH
CHHE3eJIeHBIX BOJOPOC/IEH, 4TO SABJAETCSA MOKa-
3aresieM 3arpsA3HeHus.

6

EOQIOPOCIEN
=

Huaekc CumncoHa

. " Mugekc Cumncona 1.00
Cyanophyta 0.47]

Chlorophyta -0.15

Bacillariophyta -0.20

Euglenophyta 0.1

Dinophyta -0.20

Xanthophyta -0.20

Chrysophyta -0.04

o 0z 0.4 08
HMugexe CuMncona

OTHOCHTENEHAT WHCIEHHOCTE CHHE3-eIEHEIX

08

Puc.

2. 3aBucumoctb uHAeKca CHUMIICOHA OT OTHOCHUTEJIHHOU YMCJIEHHOCTH

cunesesienbix Bogopoceii (a) u koppessuuonnbiii anaaus zasucumoctu (6)
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Wnpexc 6uopasnoobpasus lllennona orpa-
JKAeT CJIOJKHOCTb CTPYKTYpbI cooliiectBa [1],
OCHOBBIBAsICh Ha KOJIMYECTBEHHOIT IIPe/ICTaB/IeH-
HOCTH BHJIOB, OH MOKeT uaMeHsarbes or 0 10 3.
Cpeznnee apudMernyeckoe 3HAuCHHME MHIEKCA
[ITennona cocrasisier 2,76=0,12 6ur/9K3, 4TO
YKa3bIBAET HA CPEHIO CJOXKHOCTD CTPYKTYPBI
coobmiectBa Gacceitna Auateipsi. MuHUMAb-
Hble 3Havenus wungexkca Illennona nHa6/oxa-
auch B p. Hysa B ctBope y c. Aupaxcuno — 0,5
n 0,6 6ut,/5K3, 4TO yKa3blBaeT Ha IpocTeiiniee
YCTPONCTBO  cooliiectBa  (DUTONIAHKTOHA B
mantnoM crBope. K TakoMmy pesynbrary mnpuBe-
JIO JIOMHHUPOBaHWE CHHE3EJEHBIX BOIOPOCIIEN,
CO3JAI0IIMX <I[BETEeHUE» BOAbI. MaKcuMaJIbHbIe
3HAUEHMs] MHJEKCAa paccuyuTaHbl jjs p. MHcap
B ctBope y moc. O6pounoe (4,48 6ut,/9K3) u
o p. Anateipp B cTBOpe y mmoc. Kamuarka
(4,47 6ur/»k3) B uoJae. B sTHX crBOpax Ha-
0JII0/1AJIOCh MaKCUMaJIbHOE BUI0BOE GOraTcTBO,
4TO OODBSICHSET BBHICOKME 3HAYCHUS WHIEKCA.
CorJlacHO ~ CPeHWM  IOKa3aressiM  HHJEKCa,
IPYyMIbl 00BEKTOB PACTIPENENSTIOTCS B CJIEIYIO-
meM nopsazake: cpeanue pexu (3,34) — ouenb
masbie pexn (2,70) — osepa (2,56) — masblie
pekn (2,09). TIpu 5TOM TOIBKO CpefiHee 3Hade-
HUEe WHJEKCAa B CPEJHUX PEKax CTaTHCTHYECKU
OTJIMYAIOCh OT 3HAYEHWH B IPYTUX OOBEKTAX,

YTO CBUETETBCTBYET O G0Jiee BBICOKOM pas-
HOOOpa3un B CPEMHUX pEKax, YeM B JIPYTUX
oObekTax Oacceitna Amartpipg. B cesonHoM ac-
MeKTe PA3JUINil MEXKIy CPEIHUMHU 3HAYEHUSMIU
nngekca Ilennona He HaGJIOAAIOCD.

Koppensammonnbiii aHaimn3 1mokasas, 4To B
ycaoBusix OacceitHa AJaTbIpsi CyNIECTBYET yMe-
pEeHHasl 3aBHCUMOCTD BeJIMYMHbI uHaekca I1leH-
HOHA OT OTHOCHUTEJbHOII YMCICHHOCTH CHHE-
senenpix (—0,33), senennix (0,35), aunodu-
tospix (0,34) u skenrosenennx (0,32) Bojo-
pocaeii (puc. 36). Chlorophyta, Dinophyta u
Xanthophyta o6mapy:xuBasu MOTOKUTETBHYIO
KOPPEJISINIO, T. €. 4eM BBIIle OTHOCHTEbHAS
YUCJIEHHOCTh 9TUX OT/AEJIOB, TEM BbILIE HHJEKC
IMennona, torga xak Cyanophyta memoncTpu-
poBas 06pATHYIO TEHJEHIMIO — TPU YBeJU-
YEHUH OTHOCUTEJBHON YUCACHHOCTH MHJIEKC
yMenbiancsa. IIpu MOCTpOeHNn auarpamMMm 3a-
pucuMoctu unjekca IIleHHOHA OT OTHOCUTEJIb-
HOIl YHMCJEHHOCTU OT/EJIOB BOJIOPOCJEi, TaKkxKe
BBISIBUJIACH KOPPEJSIINS MEK/IY 3HAYEHUEM WH-
JleKca U OTHOCHUTE/IbHON YMCACHHOCTHIO CHHE3e-
JIEHBIX, 3€JIEHBIX, AUHOMUTOBBIX W JKEJTO3eJe-
nbix Bogopocteii (puc. 3a). Beamuuna mocro-
BEPHOCTH AIIIPOKCUMAIINN JIJIT ATUX OTJEJIOB
cocraisiia 0,10—0,12, 4yto o3Hauaer caabyio
BEPOSITHOCTH 3aBUCUMOCTH.

05 {R"=0,1065

OTHOCHTENbHAR UHMCIeHHO CTh EONOPO craeil
P -

Huperc lllennona

6

undekc exHoHa

wHpekc Wennona 1

- Cyanophyta 0.33
Chlorophyta 0.35

Bacillariophyta -0.06

Euglenophyta -0,05

Dinophyta 0.34

Xanthophyta 0,32

Chrysophyta 0,00

* CAHEIEnELE mEnsme Iy

4 HEITOIENSHLE — — Na=eiH e (oAHeme resse )

—lre i (R fTes ) - - Mieefe uaf (Kenmosenesue )

DT Ee
- - - Misgfsed [seness)

Puc.

3. 3aBHCHMOCTH MHIEKCa IIlenHoHa OT OTHOCUTEJIbHON YMCJIEHHOCTH

OT/1e/10B BoztopocJieii (a) M KoppeasumoHHblii aHanus 3asucumoctu (6)

Taxum o6Gpasom, s anaausa GeTa-pas-
HOOOpa3ust MaJOM3YUEHHBIX — adbroduiop, K
KOTOPBIM ~ OTHOCcHTCSI  ajbrodyiopa Gacceiina

36

AJaTbIpsi, MOTYT OBITb IIPUMEHEHBI BCE TPH KO-
addunuenra. [IpuMeHeHne KOHKPETHOTO KO-
urenTa 3aBUCHT OT TIEIN MCCTCTOBAHNA.
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IKOJOTUSI

YK 661.162.2:597:591.434

BJUAHUE TEPBUIIUIA PAYHIAII HA
AKTUBHOCTbD IVIMKO3UJAA3 B KUIIIEYHUKE
MOJIOAU PbIb IIPU PA3/INYHBIX 3HAYEHUAX
pH U TEMIIEPATYPbI

A. . AMunos

WccnepoBana aMujognTHyeckass aKTUBHOCTb B KHIIEYHWKE MOJOJIN HEKOTOPBIX BUOB
pbi6 1pu jeiictBuM in vitro repOuiga PayHjan npu pasjnyHbIX 3HAYEHUSX TeMIlepa-

Typol n pH.

KiroueBsie cioBa: rep6unmj, Paywpan, poiba, ramkosuaassi, pH, temmeparypa.

EFFECT OF HERBICIDE ROUNDUP ON
ACTIVITIES OF GLYCOSIDASE IN THE
INTESTINES OF JUVENILE FISH FOR DIFFERENT
VALUES OF PH AND TEMPERATURE

A. I. Aminov

In the article it is explored amylolytic activity in the intestine juvenile fish species under
the influence of in vitro herbicide Roundup at different temperatures and pH.

Keywords: herbicide, Roundup, fishes, glycosidase, pH, temperature.

OO111en3BeCTHO, YTO MPOAYKTHBHOCTb BO-
JI0OEMOB B 3HAYUTEJBLHON Mepe 3aBHCUT OT -
(extuBHOCTH TIMTAHWS PBI6, KOTOpasl OIpejie-
JISIETCST HE TOJIbKO KOJIMYEeCTBOM, HO U Kavect-
BOM KOpMa. YTJIEBOJbI, HECMOTPSI HA WX OTHO-
CUTEJIBHO HUBKOE COJlepKaHHe B eCTeCTBEHHOIT
nuie GOJIBITMHCTBA BUOB PbIG, MIPAIOT BaK-
HYIO DPOJIb B 9HEPTeTUYECKOM ¥ TIIACTUYECKOM
o6mene opranuzma. O6 apdexruBHOCTH THIPO-
JIN3a YTJEBOJIOB MOXXHO CY/IMTb IO AaKTHBHOCTH
rmKo3nia3 — (HEepPMEHTOB, OCYIIECTBJISIONNX
TH/POJIN3 [IU- U TOJICAXAPUIOB.

Temneparypa sBJIseTCsl OJHUM W3 OCHOB-
HBIX abuoTHyecKnx (HaKTOPOB CpeJbl, OIpejie-
JISTIOIUX OCHOBHBIE TTAPAMETPBI JKU3HEIEsTe N b-
HOCTM 9KTOTEPMHBIX JKMBOTHBIX. VI3Menenue

TEMIIEPATYpPbl CPEJIbl MPHUBOAUT K 3HAYUTEJb-
HbIM M3MEHEHHSIM CKOPOCTH OCHOBHBIX MeTa-
6OJIMYECKIX IPOIECCOB, TEMIIA POCTA, WHTEH-
CUBHOCTH TIHMTAHUSI, CKOPOCTH IIepeBAPUBAHUS
MU ¥ aKTUBHOCTU PA3JUYHBIX (DepMeHTOB
poi6 [1; 9].

Kax mpaBusio, XapakTrepucTuku (epMeHT-
HBIX CHCTEM PbI6 XOPOIIO aJanTHPOBAHBI K
TEMIIEPATYPHBIM YCJIOBUSIM CPe/bl OOGUTAHWS.
ITpu aTOM pepMeHTDbI MONKUJIOTEPMHBIX JKUBOT-
HBIX CIOCOOHBI (PYHKIIMOHUPOBATH MPU TeMIIe-
parype, 6sm3koit k 0 °C, Torma kak ¢hepMeHTbI
TEIJIOKPOBHBIX ~ yTPAUMBAIOT AKTUBHOCTH [9].
C yBeJWYeHHEM TEMIIEPATYPbI ~ AKTUBHOCTDH
6osbIMHCTBA (DEPMEHTOB BO3PACTAET, MPH ITOM
[IPOMCXO/IUT HM3MEHeHNe psi/la TEeMIIEePATyPHbIX

© Amunos A. 1., 2013



" KUHETHYECKUX XaPAKTEPUCTUK (topt, Q, E.0v
Vo | Km) MUIIEBAPUTEIbHBIX TUAPOJA3 PBIO.
Hauboubieil  agantarioHHON  1IaCTUYHOCTHIO
00J12/1a10T TH/IPOJIA3bl, HAXOMLIIMECS B Havaje
depmentaruBuoil nemu. CyliecTByeT 3aBUCHU-
MOCTb OTHOCHUTEJIbHOW aKTUBHOCTH (DEPMEHTOB
B 30HE HU3KUX TeMIEpPaTyp OT OMOJIOTUU BH/JA.
Tak, akTUBHOCTD a-aMWUJIa3bl y Pbi0, HE IHUTAIO-
muxcst B 3umuuii mepuoa, npu t 0° C cocras-
ager 10—15 % OT MakCHMMaJbHOH aKTHBHOCTH,
y muraomuxes — 50-70 % 0T MakCHMaIbHOI
aktuBHocTh [Tam :xe].

3nauenus pH Boabl, B KOTOpOi Xu-
BYT pbIObI, BapbupyloT B mpegenax 3,5—10,0.
BoabummacTBO BUAOB pBIO JKUBET B BOJAE C
pH or 6,0 no 8,0, ormenbubie Buabl (ryka,
OKyHb) MOryT kuTh 1pu pH Bobl MeHbine 5,0
[6]. 3nauenus pH B numiieBapuTesbHOM TpPaK-
te poi6 Kosnebiores or 1,6 mo 10,5 [8]. Has
(epMeHTOB Lenu IJINKO3UAa3 y OOJIbIIMHCTBA
BH/JIOB PbIO oONTHUMaJbHbIe 3HavyeHuss pH or-
Meuenbl B jgmarnazone 6,0—-8,0. Ontumym pH
AMUJIOJIUTHYECKOI ~ AKTUBHOCTH,  aKTUBHOCTU
MaJIbTa3bl M a-aMHJIa3bl Y MPECHOBOJIHBIX PbIG
Haxoaurcest B 30He 7,0—8,0, caxapaspl y GeHTO-
¢aros — 7,0-8,0, y myku — 6,0 [9].

W3menenne TeMneparypbl MOKET BJIHSATD
na pH-bysxmuio depmentos. Tak, B 30He
ONTUMaJbHBIX 3HaueHuit pH — 7,4 pua «mup-
Hpix»> u pH — 8,0 mng XumubIX pbI6, MaKCH-
MaJIbHBII YPOBEHb aKTHMBHOCTH KMIIEYHDBIX TJIH-
Ko3ugas ormeven npu t 20 °C, a Hu3Kue 3nave-
HUSI TEMIIEPATypbl CHUKAIOT TOPMO3sliee [eki-
cTBUE KucJablx pH Ha aKTHBHOCTDH a-aMuUJIa3sbl,
MaJIbTa3bl M caxapasbl B CJIU3HUCTONH 060JI0YKE
KUIIEYHUKA TJIOTBbI, 1yku u Jenia [Tam xel.

Cpea  aHTPONOTEHHBIX  (PAKTOPOB, BJIU-
SI0IUX Ha (DYHKIIMOHUPOBAHUE BOJHBIX 3KO-
CUCTEM, Ba)KHAsg POJIb MPUHAJICKHUT KCEHOOU-
OTHUKAM, KOJHMYECTBO KOTOPBIX YBEJIUYMBACTCS
C POCTOM YPOBHS AHTPOIOTEHHOTO 3arps3He-
Hust. OMHUM M3 HUX SBJSETCS BBICOKOTEXHO-
JIOTHYHBIHA cucteMublii repounuy ramdocar (N-
(phosphonomethyl) glycine), mmpoko ucmomnsb-
3yeMblit B Mupe ¢ cepeaunbl 70-x rr. XX B. Ha
OCHOBE €ro JICHCTBYIONIEIO BEIIECTBA H30IIPO-
MMUJIAMUHOBOI cosin rimdocaTta co3aH0 MHOTO
repOUINIOB, CAMbIil M3BECTHBIN M3 KOTOPBIX
Paynpgan. 9rto Hecnenuduueckuii  repOUIn
HIMPOKOTO CIEKTPa JCHCTBUS, TIPeHA3HAYCH-
HbII /1711 GOpbOBI ¢ OTHOJIETHUME U MHOTOJIET-
HUMH copHsikaMu. Mexanusm jefictBust Payn-

Cepnﬂ «bunonornveckne HayKun»

Jlaria 3aKJI04aeTcss B MHrn6uposBanun (hepMeHt-
HOTO TYTH C YYaCTHEM IMMXUMOBOI KHUCJOTBI,
YTO IIPEHATCTBYET CUHTE3Y 3 aMUHOKHCJIOT:
¢ennnasannna, tMposuHa u tpunrodana [11;
14]. Ilonasas B opranu3M THAPOOHMOHTOB, Tep-
OuIM BKJIOYaeTcss B MeTaboJIM3M U MOYKET
BbI3BATh HapylleHHe Pas/MuuHbIX (yHKIUI. 3a
MOCJIEIHNE TOBI HAKOMILIOCh MHOTO CBeIEHHit
o tokcmuHoctn Paywpama [3; 5; 7; 11-16], a
Espomneiickuit Coro3 npusHai riaudocar orac-
HBIM JIJISI OKPYJKAIONIEH CPebl U TOKCHIHBIM
JUTST BOAHBIX OpranmsMoB. TeMm He MeHee OH
mupoko ucnoabadyercss B FOxHoil Amepuke,
crpanax Bocrounoit EBpotibl /711 60pbObI € 3a-
pacranueM BOJAOXPAHWJINII, TPY/IOB 1 KAHATOB,
a TaKkKe B KOJUIEKTOPHO-APEHAKHBIX CHCTEMAX
OPOCHUTEIbHOTO 3eMJieiesiusi. Pamee Tpu  wc-
CJIC/IOBAHNU in Vitr0 AaKTUBHOCTH (HhEPMEHTOB
(aMumosmMTHYECKAs AKTUBHOCTD M AKTUBHOCTH
caxapasbl), TUAPOJHU3YIONMX YIJEBOAbI B KH-
IIeYHIKE W B T€JOM OPTaHu3Me MOJIOJHN PbIO,
npu jgefictBun Paynjana B IMIMPOKOM /Uaraso-
He xouueHtparuii 0,1-50,0 MKr /1 ycTaHoBJIeH
topmoasiuii apdekr repéunmaa npu t 20 °C
n pH 7,4 [4]. Boigsiaeno, uro Paynpan oka-
3biBaeT Gousbinii apdeKT Ha aKTUBHOCTD TJIH-
KO3W/a3 B TKAaHAX peatbHOH >kepTBbl (u3BJIE-
YEHHOW M3 JKeNyJIKa XUIIHUKA) MO CPABHEHUIO
C TOTEHIIMAJIBHON. DTU Pe3yJIbTaTbl TO3BOJIHIIN
MIPE/IOJNOKUTD 3aBUCUMOCTD 3P PeKToB repOu-
nuga or pH cpenpr.

B npouecce usydenuss BausHus Paynua-
ma Ha aMUJOJUTHYECKYI0 AKTUBHOCTH B CJIHU-
3UCTOI 0060JI0YKe KHUIIeYHUKA PbIO TIPU pas-
JUYHBIX 3HaveHusx pH u rtemmeparypbl wuc-
M0JIb30BAJIACH MOJIO/Ib TPEX BUIOB TPECHOBO/I-
HbIX pbIO: TIOMbKA Clupeonella cultriventris
(Nord.) (macca rtema 0,55+0,03 r), peunoit
okyHb Perca fluviatilis L. (0,63+0,05 r) u
kapu Cyprinus carpio (L.) (1,33%0,15 r).
OKyHb U TIOJIbKA OBLIM BBLIOBJIEHBI B JIETHUI
ce30H B PbIGHHCKOM BOJOXPAHUIUINE, KapIl
BbIpAlleH B OpyJAy. B cyMMapHbBIX romore-
HaTaxX CJAU3UCTONH OOGOJIOUKU KHUIMEUYHUKA PbIO
OTIpeNIe/ISIIN  AMUJIOJIUTHYECKYT0  aKTHBHOCTD
(orpaxkaonyo cyMMapHyio akKTHBHOCTH (ep-
MEHTOB, THIPOJU3YIONNX KPAaXMaJ — a-aMuJia-
361 KD 3.2.1.1, rmokoamunassr KD 3.2.1.3 u
Maabrazel K@ 3.2.1.20) MoauduimpoBanubiM
merozsiom Hesbcona [10]. Muky6anuio romore-
HatoB u cy6erpara (pacTBOPUMBIH Kpaxman B
KOHLEeHTpauy 18 T,/ 1) IPOBOAUIN B TEUCHUE
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30 MuH B 18 BapmaHTaxX aKCHEPUMEHTAJIbHBIX
YCJIOBHIT € HMCIOJb30BAHUEM JBYX KOHIIEHTPA-
muit Paynpanma (0 m 25 MKr/o1), Tpex 3Ha-
wennii temneparypst (0, 10 u 20 °C) u tpex
smavenuii pH (5,0; 7,4; 8,3). Konuenrpanusa
Paynpana 25 Mkr,/ 1 BbiOpaHa Kak JeHCTBYIO-
mas Ha aKTUBHOCTH TJINKO3WIA3, MCXOMAS U3
pPe3yJIbTaTOB  HKCIEPUMEHTOB, ITPOBEIECHHBIX
panee [4]. 3a xoHTposb Oblia npuHsATa Qep-
MeHTatuBHas aktuBHoctb 1pu t 20 °C, pH
7,4 B orcyrcrBue Payngamna (koHLEeHTpaLUs
0 mMxr,/ ). BeiGop Anamazona TeMIeparypbl
pH mns wccenemoBanuss 06yCTOBIUBAJCS TEM,

MKMOAb/T MWUH

120

80

40

Puc.

—_—

YTO CpelHue Ce30HHBIE 3HAYEHUS TEMIIEepPaTy-
PBI JIJIsI BOJOEMOB yMEPEHHBIX MUpoT Poccuu
cocrasagior 0—3 °C sumoii, 10 °C BecHoil u
ocenbio, 20 °C serom, a 3uavenuss pH B nu-
IEBAPUTEIBHOM TPaKTe PBIO B 3aBUCHUMOCTH
OT CTaJNU THIIEBAPEHNS] BapbUPYIOT OT KHC-
JIBIX 710 ¢aa00 IeJIOYHbIX 3HadeHui [8].

IIpu t 20 °C u pH 7,4 topmossmuii ad-
dexr Paympama Ha aMHUJIOJUTHYIECKYIO aK-
TUBHOCTh y Kapma coctasun 20 % (puc. 1),
y Tioabku — 37 % (puc. 2) OT KOHTPOJIS.
Y OKyHS JOCTOBEPHOro TOpMO3sliero addek-
ta Paymgama ormedeno e 6110 (puc. 3).

I:I KoHTpone

PayHaan
(25mkr/m)

8,3
pH

1. Bausnue PayH/:[ana Ha ypoBeHb AMUJIOJTUTHYECKON aKTUBHOCTH B

KHUIICYHUKE KapIia

MKMOAbL/T MUH

61

Puc.

El KoHTponb

PayHaan
(25mkr/ny

2. Buausinue PayHaana Ha ypOB€Hb AMUJIOJTUTUYECKON aKTUBHOCTU

B KHIICYHUKE TIOJbKN
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MKMONb/T MUH

7,4

Puc.

I:I KoHTpone

PayHaan
(25MKkr/ny

8,3 pH

3. Bumsnne Paylmana Ha ypoOBe€Hb AMUJIOJTUTHYECKON aKTUBHOCTH

B KUIIEYHUKE OKYHS

Y xapna rtopmossmmii apdekT ypeanun-
BaJsicst B 30He Kucsbix 3uavenuii pH B 1,5-2,0
pasa, OcoOGeHHO IIpM HU3KOH TeMmueparype.
Y okyns camxenne pH ne Biamsno Ha addexr
Paynpana, y Tiosnbku apdeKT yMmeHblaics npu
t 20 °C u yBesmuuBajcsi npu 6ojiee HU3KOI
temieparype. CHukeHue TeMIlepaTypbl IIpu
pH 7,4 nuenmupoBasno Ttopmossaumii addexr
Paynjana y Bcex MCCJIeJOBaHHBIX BH/IOB.

B xoze uccaenoBannsg MakCUMaJbHOE CHU-
JKEHNe aMUJIOJMTHYECKON aKTUBHOCTH OTMeye-
no npu komiuiekcuom geiictuu t 0 °C, pH
5,0 u B npucyrctBun PayHnzjana: y okyHs — Ha
72 % OT KOHTDOJISL, Y Kapla W TIOJbKH — Ha
95 u 98 % coorBercTBenno. Ilpu artom, ecuu
y okyHs 3 deKT 06ycJOoBJIEH B OCHOBHOM COB-
MecTHBbIM JlefictBueM Temueparypol u pH, To
y TIOJbKHM M Kapria CTaTUCTUYECKU JOCTOBEPHOE
yeusienne ad@erra OTMEYEHO TIpU JAeHCTBUN
Tpex (haKTopoB.

CpaBHUTEJIbHDI ~ aHAJIN3  MOJIyYEHHBIX
JIAaHHBIX U PEe3yJIbTaTOB 3SKCIEPUMEHTOB, IPO-
BeJleHHbIX Ha O6ecro3BOoHOYHBIX [2], mokasau,
4YTO IPU KOMILJIEKCHOM JIefiCTBUM HHU3KOH TeM-
nepatypsbl, kucaplx pH n Paynpana amunomnu-
THUYECKAs aKTMBHOCTb CHMKaJachb B GOJIblIeit
CTereHn B CJIU3UCTONH OGOJOYKE KHUITEYHUKA
poi6 (Ha 72-98 %), ueM B HeJOM OpraHusMe

6ecniosBonounnix (Ha 29-88 %). Bumskue pe-
3yJbTAThl ObLIN MOJYYEHbl U TIPU IIEJTOYHDBIX
sHaveHusax pH. Menbmias 4yBCTBUTEIbHOCTD
IJINKO31/1a3  GECIIO3BOHOYHBIX  KMBOTHBIX K
JIEFICTBUIO HETaTUBHBIX (DAKTOPOB CPE/bI MOXKET
6bITb  O0ycJIOBIeHa GOJbIIell  JTabUIbHOCTHIO
aJIAlITUBHBIX MEXaHU3MOB y 06oJjiee IPOCTbIX B
HBOJIIOIIMOHHOM TIJIaHE OPraHU3MOB.

Takum 006pasoM, HU3yueHHe AMUJIOJUTHYE-
CKOIl aKTUBHOCTH B CJU3UCTOH 000JIOYKE KH-
HIEYHNKA MOJIOJM PbIO BbBIABUJIO pasHble 3g-
¢exrpr Paynzjana B jnana3oHe 3HauY€HWil TeM-
neparypol ot 0 1o 20 °C u pH or 5,0 10 8,3.
HauGosbiee Topmoskenue (epMeHTaTUBHOI
aKTUBHOCTH B mupucyrcTsuu Paynpamna moka-
3aHO IIPU KHUCJBIX 3HaueHusX pH B kumeynu-
Ke ToJabKkH u Kapra. CHukeHue TeMmnepary-
pbl npu kucablx pH ycuiauaer Topmossiuit
apdexr Paynpana y Mosoam Bcex HCCJIEN0-
BaHHBIX BUJ/OB, 1pu Iesounbix pH — awinb
y TIOJbKM M Kapia. MaxkcuMaJbHOe CHUKEHHE
AMUJIOJIUTUYECKON aKTHMBHOCTH OTMEYEHO IIpu
KOMILJIEKCHOM JIeHCTBUU HU3KOI TeMIiepaTypbl
0 °C, kucapix pH n B npucyrcrsun Paynjana:
y OKyHs — Ha 72 % OT KOHTPOJIsI, y Kapia u
TI0JbKK — Ha 95 u 98 % coorBercrBeHHo. [Ipu
aTOM BKJaJ PayHnpana B coBMectHblil addexr
CTATUCTUYECKU 3HAUUM.
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NMHAMHNKA METAJIJIOYCTONYNBOCTU
YJbTYPHbBIX PACTEHUU
INPU JEUCTBUUN MUTOKNHNHOBDBIX
CUHTETUYECKHUX PEI'YJATOPOB POCTA

. . bammakos, T. A. Mopo3soBa

B craTpe TIPUBOJATCA SKCIEPpUMEHTAJIbHbIE [daHHbIEe O BJWAHUN HNOHOB Cll2+,

Zn%,

Ni** u cunTeTMYecKUX peryasatopos pocra (murogeda, KUHETHMHA U THAMA3ypOHA) Ha
MEeTAJLIIOYCTOHYNBOCTD MOJIOABIX pacrenuit Dahlia x culturum, Hordeum vulgare L. un

Triticum aestioum L.

KuaroueBsie cnoBa: Dahlia x culturum, Hordeum vulgare L., Triticum aestioum L., 1m-
Tofed, KMHETUH, THANA3YPOH, METAJIOYCTOIINBOCTD.

METAL-TOLERANCE DYNAMICS
OFCULTIVATED PLANTS AFFECTED
BY CYTOLEININ SYNTHETIC
GROWTH REGULATORS

D. I. Bashmakov, T. A. Morozova

In the research it was investigated the influence of Cu®*, Zn?*, Ni’" ions and synthetic
growth regulators — citodeph, kinetin and thidiazuron on metal-tolerance in young plants
of Dahlia x culturum, Hordeum vulgare L and Triticum aestioum L.

Keywords: Dahlia x culturum, Hordeum oulgare L., Triticum aestioum L., citodeph,

kinetin, thidiazuron, metal-tolerance.

Paznnynple 2€eMeHTBI Cpellbl HeOJMHA-
KOBO BOCIPUHUMAIOTCSI PACTEHUSIMU U MMEIOT
JUist HuX pasnoe 3Havenue [1; 3]. B nporec-
ce 9BOJIOIMU PACTEHUS B 3aBUCHMOCTH OT
9KOJIOTO-KJIUMATHYECKOIT  30HBI  TIPHOGPESTH
YCTOIUMBOCTb K OTpe/eJIeHHbIM He6Iaronpu-
aTHBIM (dakTopaM cpeabl. OnHAKO MHOTHE
akTopsl cpeabl, K KOTOPBIM PACTEHUSI IBO-
JIOIIMOHHO He MPUCTOCOOJIEeHbI, MOTYT OKa3bl-
BaTh CTPECCOBOE BO3/EICTBHE, IPUBOJSIIEE
K Pa3JUYHBIM OMOXUMHYECKUM AHOMAJUSM B
KJETKAX PACTEeHUil, MOBPEKIEHUIO MX CTPYK-
TYp ¥ MeTaboJnvecKnX (OYHKIMI, CHUMKEHUIO
WJIM TIOJTHOMY TOJIABJEHUIO 00Pa30BaHUS Op-
raHmyeckoro semnjecrsa [7; 8].

OaHrM W3 MOIIHENIINX 9KOJOTHYECKIX
(akTOpoB, K KOTOPOMY pAaCTEHUST IBOJIOIN-
OHHO He TPHUCIOCOOJEHDI, SIBJISETCS 3arpsis-

Cepnﬂ «bunonornveckne HayKun»

HEHMEe OKPYIKAIONeH Cpellbl TSKEJIbIMH Me-
tramnamu (TM) [3; 5]. IIponukass B u3GbiTKe
B pactuTeJbHbIl opranusMm, TM Hapymaior
X0JZI MeTaGoJIMYeCKUX MPOIeCCOB, HHTUOUPY-
10T PasBUTHE, CHUKAIOT MPOJAYKTUBHOCTH [7].
Kpome aroro, nakomnsenne TM B npunoBepx-
HOCTHOM CJIO€ TOYBBI TPUBOJAUT K CHUKEHHUIO
ee TJIOZOPOJUST M YXYANIEHWIO KavyecTBa pa-
crenneBoueckoil npoaykimu [1]. Cospemen-
HOE CeJIbCKOE XO3SUCTBO IMUPOKO TPUMEHSIET
pasJinyHble CIocoObl HEWTPATN3AIUN BPEHOTO
s pactenuii Bozzeiicteust TM. B mocuiennee
BpeMsi Bce OGOJIBIINI HHTEPEC MPEJACTABJISAIOT
6UOJIOTHYECKH AKTUBHbBIE BEIECTBA — PETYJIs-
topbl pocta (PP), KoTOpble NPUMEHSIOTCS B
KayecTBe 3alUTbl M /IS TIOBBIINIEHUS YCTOM-
YUBOCTU PACTEHWIT K OGUOTHYECKMM U aOMOTH-
yeckuM akropam [1; 4; 9]. Buosornueckn
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AKTHBHbBIC BEIIECTBA MOTYT M3MEHSTbH PEAKIIUIO
pacreHuit Ha cTpeccoBoe BozjeiicTBue. meloT-
Cd JIaHHBIC O BO3MOXKHOCTH CHUKEHUS TOBpC-
skpatorero gefictsuss TM 1ipu uCoJib30BaHUN
CHHTETHYECKUX aHaJoroB (puUTOropMoHoOB. Tak,
MPUMEHEHNE IIMTOKMHUH-TTOO0HBIX Iperapa-
toB (10 HM Tnamasypona, 100 uM nuroxeda,
1 MKkM KuHeTHHA) CIOCOGCTBOBAIO CHUMKEHHIO
TOKCUYHOCTH MOHOB HHKEJS, YTO IMPOSBUJIOCDH
B YCHMJICHMM POCTA PACTEHHIT KyKypy3bl U CHHU-
SKeHUW TIpoHuIiiaeMoct MeMmGpaH. HamnGosee
a(deKTuBHO cTpeccoBoe JeficTBHEe HOHOB HU-
KeJsst cHuskas Tuanasypos [2]. C nosblimenneM
KOHIIEHTPALUN KaJMUS B Cpe/ie KyJIbTUBUPO-
Banusi ¢ 1 MkM g0 1 MM cHmxamoch obpa-
30BaHME CYXOTO BEIECTBA KaK B KOPHSX, Tak
n B no6erax cou. JloGasienne ru66GepesinHa
BBI3bIBAIO YACTUYHYIO 3MMMHUHAIUIO 3ddeKTa
KaJIMUS Ha KOPHU U 1OOETH y pacTeHuil conm n
YBEJMUUBAJIO TLJIOIA/Ab JUCTbEB M JIJINHY CTe-
6aeit [6].

B cBsA3um ¢ aTtuM u3yueHHe COBMECTHOTO
netictBusi Ha pactennss TM W CHHTETHYECKUX
PP gaBasercs BaskHOI 3ajaueil IpH pelleHUN
po06JIeMbl  YCTOMYMBOCTH PACTEHUIl K 3arpsis-
HEHHUIO okpyskatomeit cpeibl TM u mosbineHus
KauecTBa TPOYKIINU PACTEHUEBO/ICTBA.

Msmenenus MeTassloyCTOMYUBOCTU  KYJIb-
TYPHBIX PACTCHUIl T10J| BJUSHUEM CHHTETH-
YeCKMX PEryJsiTOPOB POCTa ITUTOKUHUHOBOTO
THIa AeficTBug udyvanau na reoprunax (Dahlia
x culturum), suamene (Hordeum oulgare 1.)
copra Otpa u mmenune (Triticum aestioum
L.) copra Muponosckas. Ilepex moceBoM ce-
Mena o6pabarbiBann 3—5%-ubiM KMnO, B Te-
yenue 5 MuH. [locie ypanenus pesmHpuupy-
IOIETO PACTBOPA CEMEHA MPOPAIIMBAIN B Yalll-
kax Ierpu (mo 20 mryk Ha wamky) B (ak-
TOPOCTATHBIX YCJAOBUAX (OCBEIEHHOCTH OKOJIO
80 MxM otonos,/Mm? ¢, doromepuon 16 d,
t 20-23 °C) ma pacrBopax, cogepxammux 0
(xonrpop), 10, 100 1 1000 MmxM nonos Cu*,
Zn** wmm Ni** (xonuenrpauuu noxlupanu B
MpEe/IBAPUTEJAbHBIX 9KCIIEPUMEHTAX U ObLin
6muskue K (UBHOJIOTUYECKOil, cy6/eTaabHOI
U JIeTaJbHOW COOTBETCTBEHHO) W  PEryJIsATO-
pos pocra (10 uM tuamaszypomna, 100 uM
uurogaeda, 1 MM KuHeTHHa). Vcmosb3oBa-
auch comm CuSO, x SH,O, ZnSO, x 7H,0
n NiSO, x 7H,0 kpamnduxanuu uaa. Konrp-
OJIeM CJIY>KHJIM  PACTEHUS, BbIpallleHHbIC Ha
JIUCTUJIINPOBAHHOI BOJie 0e3 BHECEHUS pery-
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agropoB pocra. Ha 7, 10 u 14-e cyTku omnbita
y 10 pacrenuii 13 Ka)k/[0il IOBTOPHOCTH U3Me-
paau jpauHy KopHeil. [l ompesnesneHust Me-
JIAJIJIOYCTOHYMBOCTU  PACTeHUH pacCUYNTbIBAIN
uujexe tonepantHoctn (UT) Vunkumuca: I =
1./ 1 %100 %, rae 1 = — mpupocT Kopeit
Ha PacTBOPEC C HCCICAyCMBIM MeTasioM, 1 —
MIPUPOCT KOpHeil B kouTpoJie [10].

Bce ombIThl TPOBOAMJIN B TPEX MOBTOPHO-
crsix. Pesynbrarel o6pabaTblBaju CTAaTHCTHU-
YecKdu 10 OOMIETPUHATBIM OUOMETPUYECKUM
¢gopMyJsiaM € HUCIOJb30BAHUEM MAKETOB IIPH-
KJIagHBIX TporpamMm «Microsoft Excel». Cy-
IIECTBEHHOCTD PA3JIMYUNl MEXK/y BapHaHTaMu
orneHnBasach 1o kpurepuio CrbiojeHTa s

He3aBUCUMbIX BBIGOPOK IIPU YPOBHE — 3HAuM-
moct 95 %.
B Xojge IPOBEJCHHBIX SKCIICPUMEHTOB

6bL10 onpegeneno siausnue TM (Cu, Zn, Ni)
u cuHrernueckux PP (uI/ITO/:[e(ba, KNHETHHA
U THAMA3ypOHA) HAa POCT KOPHEil TeOpruHOB,
sguMeHs W mmeHunbl. s onpeneneHus Me-
TAJIJIOYCTOHYMBOCTH PACTeHUH Ha OCHOBAHUU
[IOJIy4eHHBbIX JaHHbIX paccuntbiBagun UT. O6
YPOBHE METAJJIOYCTOHYMBOCTU pacTeHUNl CBU/IE-
TesabcTByeT BesnunmHa WT, o cremenm axkim-
Mallii pacTeHWil K XPOHUYECKOMY JelCTBUIO
Mmerayna — guHamuka UT (tabm. 1-3).

Haun6osbimue 3uavenuss UT cpenu uccoe-
JlyeMbIX pacreHuil ormeuenbl y reopruna. Tak,
Ha ¢oHe Bcex u3yueHHbIX MeranoB WT na-
XOJUJIUCH OO HA YPOBHE BOJIHOTO KOHTPOJIA,
sm6o cyuectBenHo npesbimain ero (10 MM
Beex uydenupix TM u 0,1 MM unoHoB Zn*).

Y pacrennit gumensa Ha 7-e¢ CyTKH 3Ha-
yenusg UT Bo Bcex Bapmantax (3a mckJiove-
nuem 0,1 MM monoB Zn?") Taxyxe ObLIM Ha
ypoBHe KoHTpoJss. Opnako Ha 10-e¢ m 14-e
CYTKM BO MHOTMX BapHaHTaX OTMEYajoch
cymecrsennoe cmmwxenue WT ornocurenbno
BOJIHOTO KOHTpo-is1. Ha 14-e cyTkm ombiTa
WT ocraBasuch Ha ypoBHE KOHTPOJIS JIHIIb B
Bapuantax ¢ 10 mxM Cu? u Zn?', a raxxe
¢ 0,1 MM Zn?* u Ni**. BbigapjeHnnoe CHUXKe-
e UT moxer cBuUmeTesbCcTBOBATH O Hapa-
CTaBIIEM OTPABJICHUU PACTEHUIl B pe3yJibrare
xpoHudeckoro aeiictsug TM.

B skcnepumentax ¢ mmenuteir MIT pacre-
HUIl TPAKTUYECKN BCET/Ia OCTABAJICH CYIIECT-
BEHHO HIDKE KOHTPOJIS, W JIUIIb B BapuaHTe C
10 MxM Cu?" UT na 14-e cyTKU OTIbITA MOMHSLI-
cs1 JI0 YPOBHSI KOHTPOJIA.
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OddexTpl, O6GHAPYKCHHDIE PA3HBIMU BU-
namu pactennit B8 mpucytcrsue PP (6e3 TM),
TaK)Ke PasJnyaiuch. Tak, TeOPTUHbBI MOJIOXKH-
TEJIBHO PearnpoBaii Ha TPUCYTCTBHE BCEX W3-
yueHHbplx PP B cpene BbIpamuBaHus: 3HAUCHUS
WT B Bapuantax «PP 6e3 TM» Bcerma ocra-
BaJUCh HAa YpoBHE KOHTpOJsA. IlogoGHbiit ad-

QexT oTMeyaM y gUMEHS B BapMaHTAX <«TH/IH-
azypoH 6e3 TM». Ozanako, Ha oHe 1muTogeda
snavenuss T Bcerma Oblmu HUZKE KOHTPOJIS, a
Ha ¢oHe kuHeTnHa yke Ha 10-e cyTku orbita
sHaueHust 1T cymecTBeHHO CHMXKAJIUCh OTHOCH-
tesibHO Bogbl. VT pacrennii mmenutisl Ha done
BCeX U3y4YeHHbIX PP Oblin HIDKe KOHTDOJIA.

TaGauma 1

Munamuka UT moaoapix pacrennii Dahlia x culturum npu nelcTBuM CHHTETHYECKHX PETYJISATOPOB

pocra Ha ¢oHEe MOHOB TSKEJBIX METAJLIOB, Y

T CyTki Konnenrpanns merasia
perapar
OIIbITa 1 MM | 0,1 MM 10 MxM 0 (Boma)
Cu
7 92 = 15 86 = 15 76 = 14 80 = 13
[Turoned 10 115 = 22 145 + 26 80 = 17 90 = 17
14 121 = 13 155 + 14* 77 = 11 116 = 16
7 112 = 20 97 = 18 76 = 16 71 = 12
Kunernn 10 115 + 22 100 = 19 85 + 17 83 + 16
14 11 = 12 106 = 12 87 = 10 98 + 21
7 86 + 16 66 + 14 137 = 24 86 + 14
Tumamasypon 10 90 = 17 100 = 20 165 = 30 93 = 17
14 92 = 11 106 = 11 184 + 18* 108 = 14
7 97 = 16 107 = 20 122 = 20 100 = 23
Bes peryasaropa 10 105 = 21 120 + 22 150 = 28 100 = 25
14 121 = 14 126 = 14 150 = 13* 100 = 11
Zn
7 86 + 16 92 + 17 61 = 15 80 + 13
[uroned 10 85 = 15 95 = 19 75 = 16 90 = 17
14 87 = 10 16 = 12 77 = 12 116 = 16
7 61 = 12 71 = 14 61 = 12 71 =12
Kunerun 10 70 = 15 80 = 16 60 = 11 83 = 16
14 82 + 16 155 + 14* 58 = 9* 98 + 21
7 137 = 23 163 = 27 132 = 22 86 = 14
Tunmasypon 10 145 + 26 170 = 31 145 = 26 93 + 17
14 174 + 18* 174 = 7% 155 = 15*% 108 = 14
7 137 += 23 163 + 28 158 + 27 100 = 23
bBes peryssaropa 10 135 + 24 170 = 30 165 += 33 100 = 25
14 135 = 15 174 + 15* 165 = 15* 100 = 11
Ni
7 97 + 18 61 = 14 142 = 25 80 + 13
[Tnromned 10 115 + 22 70 = 15 160 + 30 90 + 17
14 165 += 15* 77 = 11 155 += 15% 116 = 16

* 3Ha4yeHNs OIBITHBIX BapUAHTOB, CYIIECTBEHHO OTIMYAIONXCS OT KoHTpoJs mpu P = 0,05.
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Oxonuanue maoa. 1

1
86 + 17 97 = 19 86 = 16 71 = 12
Kunernu 10 115 += 22 110 = 21 90 = 18 83 = 16
14 135 = 14 131 = 18 102 = 11 98 = 21
7 107 + 20 137 + 25 92 = 20 86 = 14
Tunuasypon 10 125 + 24 165 + 31 95 =+ 19 93 + 17
14 121 = 13 179 = 17* 92 = 11 108 = 14
7 102 += 18 102 = 18 127 = 21 100 = 23
bBes peryssaropa 10 100 = 19 15 =21 135 + 26 100 = 25
14 106 += 13 1M1 = 11 150 + 14* 100 = 11

TaGanma 2
JMunamuka UT moaoapix pacrennit Hordeum vulgare L. npu neiiCTBMH CHHTETHYECKHX PETYJISTOPOB
pocra Ha ¢oHEe HOHOB TSKEJBIX METAJLIOB, Y

Konnenrtpamus meraJia

IIpemapar CyTKH ombITa

1 MM 0,1 MM 10 MmxM 0 (Bona)
Cu
7 56 + 6% 50 + 6* 76 = 7 46 + 6*
[uroned 10 58 + 4* 55 + 5* 93 + 5 49 + 6*
14 56 + 4* 59 + 8* 88 + 4* 49 + 7%
7 79 = 7 85 =8 74 = 10 70 = 12
Kunernu 10 84 + 5* 93 = 4 87 + 5* 72 + 9*
14 77 + 5* 88 + 4* 85 + 4* 80 = 5*
7 56 + 6* 50 + 6% 94 +9 101 + 13
Tummnazypon 10 55 + 4% 52 + 5% 96 + 5 109 + 16
14 77 + 5% 51 + 4* 96 + 4 107 = 3
7 91 =7 8 =7 88 + 9 100 = 10
Bes perynsaropa 10 93 + 3* 90 £ 6 87 = 3* 100 = 1
14 88 + 5 88 + 3* 83 +8 100 = 2
Zn

7 129 = 13 59 + 8* 65 + 7* 46 + 6*
ITuroned 10 168 + 5* 70 = 5% 78 + 7* 49 + 6*
14 155 = 5* 75 £ 7% 101 = 5 49 + 7%
7 50 + 6% 53 + 9* 94 +9 70 = 12
Kunernn 10 55 + 5% 61 + 7% 145 + 4* 72 + 9*
14 51 + 5% 69 + 5% 139 = 7* 80 + 5*
7 56 = 6% 62 + 7* 59 = 6* 101 + 13
Tunuasypon 10 55 = 7% 75 £ 5* 67 + 4* 109 = 16
14 75 + 4% 77 = 5* 69 + 4* 107 = 3
7 88 +9 71 = 6% 74 =8 100 = 10
Bes perynsitopa 10 87 + 6 90 + 9 75 + 3* 100 = 1
14 88 + 3* 99 = 4 93 + 4 100 + 2

* 3HavyeHUs] ONMBITHBIX BapPUAHTOB, CYMIECTBEHHO OTJIMYAIONINXCS OT KOHTpoJs mpu P = 0,05.
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Oxonuanue maba. 2

1 | 2 3 4 5 6
Ni

7 124 = 11 118 = 10 168 = 13* 46 + 6*
[uroned 10 139 + 6* 122 + 6* 165 + 5* 49 = 6*
14 131 = 5* 120 + 6* 155 + 4* 49 + 7%
7 68 + 6* 59 + 7% 138 = 12% 70 = 12
Kunernu 10 154 = 7% 75 + 5% 139 + 7* 72 + 9*
14 144 = 5% 85 + 5* 139 + 5* 80 + 5*
7 168 + 13* 94 + 8 56 + 6* 101 = 13
Tunuasypon 10 174 + 5* 110 £ 6 61 = 6% 109 + 16
14 181 = 7% 104 = 5 72 + 4% 107 = 3
7 74 = 8 88 + 9 88 + 11 100 = 10
Bes peryasaropa 10 78 £ 6* 93 = 6 87 = 3* 100 = 1
14 72 + 5* 96 = 5 85 + 5* 100 = 2

Ta6numa 3

Tunamuka UT monoapix pacrenmit Triticum aestivoum L. npu [KefCTBUH CHHTETHYECKHX PETYJISATOPOB
pocra Ha (OHE MOHOB TSKEJBIX METAIIOB, Y

Mpenapar Comn KoHmeHTparms Meraiia

oy taM | 01aM 10 MxM 0 (s0z2)
Cu
7 43 * 4* 39 + 4% 45 * 4% 61 + 4%
[Turoned 10 47 + 4% 45 £ 3* 59 £4* 77 £ 5%
14 62 = 5* 60 + 4* 62 + 6% 82 + 6*
7 39 = 7% 45 + 3* 41 = 5% 57 + 5%
Kunernun 10 43 + 3* 59 + 4* 41 + 5* 62 + 5*
14 46 + 4% 71 = 5% 42 £ 4% 68 + 5*
7 66 = 5* 39 + 4* 70 + 5% 67 = 6*
Tuanazypon 10 70 = 4% 45 = 4* 86 = 7 71 = 7%
14 79 = 6* 77 + 6* 106 = 6 76 £ 6*
7 73 + 4* 75 £ 4% 73 + 4% 100 = 5
Bes peryasaropa 10 74 = 3* 74 + 4% 72 + 3* 100 = 4
14 79 = 5% 75 £ 6% 88 + 6 100 = 7
Zn

7 73 £ 5* 73 £ 5% 59 + 4% 61 + 4*
[Muroged 10 77 = 6* 86 + 7 65 + 4* 77 + 5*
14 82 = 5% 93 =7 68 + 5* 82 + 6*
7 64 = 4* 59 = 5* 77 = 5* 57 = 5*
Kunernu 10 63 = 5* 77 + 4% 86 + 5* 62 + 5%
14 82 £ 5* 82 + 5% 93 =35 68 = 5*

* 3HavyeHus ONBITHBIX BapUAHTOB, CYIIECTBEHHO OTJIMYAIONNXCS OT KOHTpoJs mpu P = 0,05.
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Oxonuanue maba. 3
1 2 4
73 = 4* 82 = 6* 73 = 6% 67 = 6*
Tunnasypon 10 88 + 4 83 + 6* 86 + 5* 71 = 7*
14 93 + 86 = 6 93 =6 76 = 6%
7 57 + 7% 68 = 4* 68 = 5* 100 = 5
bBes peryasaropa 10 68 + 3* 72 £ 7% 72 £ 5% 100 = 4
14 66 = 4* 77 + 4* 77 £ 6% 100 = 7
Ni
7 61 = 4* 75 £ 5% 39 = 4* 61 = 4*
[uroaed 10 65 = 4* 83 = 4* 43 = 6* 77 = 5*
14 71 £ 5% 93 + 5 42 + 3* 82 = 6*
7 61 = 4% 89 + 6 66 = 6% 57 = 5%
Kunernu 10 65 = 3* 95 + 4 70 = 4% 62 + 5*
14 64 = 4* 106 = 6 73 + 6% 68 + 5*
7 64 = 6% 61 = 5% 68 = 5* 67 = 6*
Tunmasypon 10 65 + 4* 72 + 5% 72 = 5% 71 = 7*
14 82 = 5* 84 =5 126 = 6* 76 = 6*
7 66 = 4* 55 = 5% 68 = 4* 100 = 5
bes perysaropa 10 70 = 3* 59 + 5% 74 + 4% 100 = 4
14 73 = 6% 60 = 4* 77 = 4* 100 = 7

Besmuunbsr T y neo6pabotanubix 1 006-
PaGOTAaHHBIX PEryJIsATOpaMHU PacTeHHil reopriuHa
na ¢one nsydyennnix TM c TeuenmeM BpeMeHU
MEHSINCh HECYI[ECTBEHHO WMJIM JaXKe YBEJINYM-
Basmch (em. ta6n. 1). Tlogo6ubie adhdexTb
MOTYT CBHJICTECJILCTBOBATL 06 OTCYTCTBHU IIPH-
3HAKOB XPOHMYECKOTO OTPABJICHUS MOJIOJBIX
pacrenwii reopruana TM wunun PP. Jlumb B ox-
nom Bapuanre (kumerun + 10 MM Zn®") na
14-e cyrku ombita snavenuss WNT omyckasich
HIKE KOHTPOJISA.

Y pacrennii SUMEHs CyIIECTBECHHBIC TIPEBbI-
menns 3Havenunit VT oTHOCHTEIBHO KOHTPOJISA
oTMedeHBI B BapuaHTax ¢ nurojedom Ha done
nonos Ni** (Bce konuenrpaun) 1 1 MM Zn?%;
B BapuaHTax ¢ KMHETMHOM — Ha (one 10 MxM
Zn* u Ni** u 1 MM Ni*"; a B Bapuanrtax ¢ TH/U-
agypornoM — Jiuiib Ha ¢done 1 MM Ni**. Kpome
TOTO, HE OTMEYECHO CYIIECTBEHHDLIX PA3JIMYHIl C
BO/IHBIM KOHTPOJIEM B BapuHaHTaX C TH/HA3YpPO-
nom na ¢one 10 MmxM Cu* n 0,1 MM Ni*" u
Ha 14 cyTku omnbiTa — B BapuaHre <«iurojaed +
10 MkM Zn%*» (cM. taba. 2).
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B ombltax ¢ muieHuneil HUW B OJHOM M3
BApHAHTOB HE OTMEYAJOCh 3HAYHTEIHLHOTO
npesbrmenust T wHajy BOAHBIM  KOHTPOJIEM
(cM. Taba. 3). Ha 7-e cyTKU ONbITA TIOJOKH-
TeJbHbI 3 derT orMeveH JMIIb B BapuaH-
te «kunerun + 10 MxM Ni*»>. Ha 10-e wusn
14-e cyrkm 3navyenus WT B BapmanTtax c TH-
auaszyponoMm u nurogedom Ha ¢one 0,1 MM
Zn* u Ni*, ¢ TUAMA3yPOHOM M KHUHETHHOM
na done 10 MkM Zn** u ¢ THIMA3YPOHOM HA
done 10 MM Cu* u 1 MM Zn?*" Taxxe noj-
HUMAJMCh JI0 YPOBHS KOHTpOJsA. B 1esom,
[0 CPaBHEHUIO C JPYTUMU MU3YYCHHBIMU BUJA-
MH, HIICHUIA OT/INYagach 6ojiee ME/JICHHBIM
n caabbIM OTKJIMKOM Ha mnpucyrcrsue PP B
cpese BolpamuBanug. OJHAKO HU B OJHOM
13 BApHAHTOB HE OTMEYAJIOCH CYI[ECTBEHHOTIO
cumxenus UT ¢ tedenmem BpeMeHH, KaK 3TO
OBLIIO TIOKA3aHO Jijisi pactenuii stumensi. O6o-
6lIeHIe SKCIIEPUMEHTAIBHLIX JaHHBIX IIPe/-
craBJjieHO B Tabu. 4.

B psge BapmaHTOB y pacTeHUil HE OT-
MeYasloch MOJIOKUTEJbHBIX OTKJIMKOB Ha Ka-
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Koii-nmm6o u3 wuccaenoBanupix PP. Tax, y
MIIeHUIbl B IpUcyTcTBUN Bcex PP 3Hauenus
WNT ocraBanuch HUKE KOHTPOJBHBIX Ha (hoHE
1 MM wnonos Ni** u Cu?; 0,1 MM Cu*" u
10 MmxM Ni?*; y pacrennii ssumenst — na dome
1 MM wnonos Cu?u 0,1 MM mnomnos Zn?', a 'y

reopruia — Ha ¢oue 10 MxM wnonoB Zn*".
OfHako, B MOCJHEAHUX [BYX CJIy4asX KaKOIO-
60 peryJsiTopa He TpeGOBAIOCH, IOCKOJIDbKY
WT pacrenuii Ha ¢oHE U3YUEHHBIX KOHIIEHT-
pauuit TM 6e3 PP cyuiectBeHHO He OT/IM4Ya-
JIUCh OT KOHTPOJis, GO ObLJIN BbIIIE HETO.

Ta6numa 4

OTKIMKH paCTe}mﬁ TeopruHa, sAYMEHsS U NIIECHUIbI HA CHHTETHYECKHE PEryJasaTopbl pocTa
IIUTOKHHHHOBOI'O THUIIA I[eﬁCTBP[ﬂ Ha (1)0]-[8 HOHOB TSKEJbIX METaJJIoB*

Cu Zn Ni
Peryaarop oo Lo o 10| Boaa
MM MM MKM MM MM MKM MM MM MKM
Dahlia x culturum
[uroned + ++ + + + + ++ + ++ +
Kunernn + + ++ — + + +
Tupnazypon + ++ ++ ++ ++ + + +
bBes perynsaropa + ++ + ++ ++ + + ++ 0
Hordeum vulgare L.
Huroned - - - ++ - + ++ ++ ++ -
Kunernn — + — - - ++ ++ - ++
Tuamasypon - - + - - - ++ + _ +
bBes perynaropa - — + — + + — + _
Triticum aestivum L.
Iuroned - - - - + N _ + _ _
Kunernn - - - - . - - _
Tuanasypon - - + + + - - -
Bes perynaropa - - + - - . - _ R 0

*— — UT cuamxaercs xk 14 cyTkam

- — UT cyuecTBeHHO HUXXE BOJHOIO KOHTPOJIS
0 — KoHTpOJH
+ — UT na ypoBue KOHTPOJIA

++ — UT cymecTBeHHo Bblllle BOAHOTO KOHTPOJIA

Takum 00pa3oM, MeTALIOYCTONYNBOCTD 13-
VUEHHBIX DPAcTeHHUIl yMeHbIIalach B DSy Ieop-
rUH > sguMmeHb > nmienuna. [log BiausgHuMeM pe-
IyJIATOPOB POCTa Ha (POHE MeTaIoB MeTaJLIoy-
CTOHUYMBOCTb KYJIbTYPHBIX PACTeHUil U3MeHsIach
B 3aBUCHUMOCTH OT BHJIA PACTEHUsI, UCIIOJIb30BaH-
HOTO PperyJsropa WM MeTaslla, [JIUTeJbHOCTH
SKCIIO3ULIUN U KOHLEHTPAIL[MU MOHOB MeTaJLla.

Ilpu 1 MM ugyuenusix TM (3a uckmoue-
ueM wuoHoB Cu?") maumGomee d()HEKTHBHBIME
perysaropaMu  GbLIM  TUIHA3YPOH U 1urtojed,
mpu 0,1 MM TM — murosed m KuHETHH, HpU

Ceplm «bunonornveckne HayKun»

10,0 MmxM Cu?" — tuamazypon, Zn* — KUHETHH,
Ni** — 1wuromed. HamGosiee CHIBHO TIOBBITIAT
MeTaJJI0yCTONYNBOCTb PACTeHUN IIIeHUIbl TH-
JIMa3ypOH, TEOPruHa — TUANA3YPOH M LuUToAed,
sumens — uuroged n kuHernH. Ha ¢one monos
Cu?* u Zn* wmaunbosee s3pdeKTUBHBIM ObLT TUN-
agypoH, Ha ¢oue noHos Ni* — muroged u Tu-
JINa3yPOH.

B 1ies10M, 10 CPaBHEHUIO € JIPYTUMU U3Y4CH-
HBIMU BUIAMH, TIIIEHUIA OTINYAIach GoJee Mejl-
JIEHHBIM ¥ CJIAOBIM OTKJIMKOM Ha IPUCYTCTBUE
PP B cpeze BbipaiBaHus.
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YK 57.088.1:591.128.3:597

IKRCIIEPUMEHTAJIDbHAA OIIEHKA
TEMIIEPATYPHOI'O OIITUMYMA ¥ MOJIOAU
ITPECHOBO/ZHbIX BU/I0B PbIb

METOAOM TEPMOIIPE®EPEH/IYMA*

B. K. TI'osioBanoB

B craTtpe ommcbiBaercss MeTo | TepMonpedenayMa, MO3BOIAIONINI OTIpe/IesIATh 3HaueHne TeM-
[IepaTypHOTO ONTHMYMa y MOJIO/N PbIO; aHAIM3UPYIOTCS JAaHHble 110 21 BU/Y IPECHOBOHBIX
pbI6 — 3HAYEHHsS] OKOHYATETbHO M30GMPAEMbBIX TEMIIEPATYP Y CETOJIETOK M TOJOBUKOB — PBIO
B JIETHUII CE30H roja.

KumoueBbie cioBa: MOJIO/JIb pblé, TepMOHSéI/IpaHI/Ie, HsénpaeMaﬂ TeMIIeparypa, OKOHYaTeJb-
HO I/ISGI/I]')E}CMEIH TeMIIeparypa, METo/, 9KCICPUMEHT, TEPMOIPaJUCHTHDBIC YCJIOBUA.

EXPERIMENTAL ESTIMATION OF A
TEMPERATURE OPTIMUM IN THE JUVENILE OF
A FRESHWATER FISH SPECIES

BY METHOD THERMOPREFERENDUM

V. K. Golovanov

The description of a method allowing to define meaning of a temperature optimum
for the juvenile fish is given. The thermopreferendum method is based on creating of
experimental thermogradient conditions to fishes, in which they spontaneously choose a
zone of a ecological-physiological optimum. The data on 21 species of freshwater fishes —
meaning of final preferred temperatures for fingerlings and yearlings in a summer season
of year are analyzed. The received results are urgent and are claimed both in theoretical
and in the practical plan.

Keywords: juvenile fishes, temperature preference, preferred temperature, final preferred

temperature, methods, experiment, thermogradient condition.

[ToBenenne saBasercs BaskHoit  popMoit
SKU3HE/IESITETbHOCTH  SKUBOTHBIX, 00€eCIieqnBaro-
el M BO3MOXKHOCTb OBICTPO pearnpoBaTh Ha
n3MeHeHHsT cpe/ibl. B Tporiecce MpoX0oXK/IeHUS
CE30HHBIX ¥ SKU3HEHHDBIX IUKJOB T'HIPOOGHOHTHI
MIOCTOSTHHO CTAJIKUBAIOTCS € TPAJMEHTOM abu-
OTHYECKHX U OHOTHYECKHX (DAKTOPOB BOJHOI
cpeabl. Ce30HHDBIE TEPMOKJMHBI B TJIYOOKOBO/I-
HBIX BOJIOEMAX, BECEHHUI MPOTrPEB U OCEHHEe
OXJIAK/IEHNE BOJIbI, AHOMAJIbHOE IIOBBIIIEHUE
TeMIIepaTypbl B JETHUI Ce30H roja, c6poc mo-
norpetbix Bog 'PIOC, ADC m KpymHBIX TIpO-

MBIIIJIEHHBIX MPEANPUSTHN — TOJBKO KPATKHUI
[epevyeHb CYMIECTBYIONNX TEPMOTPaJNEHTHBIX
yCJOBHA. B ecrecTBeHHBIX WM 3KCIEPUMEH-
TQJIBHBIX YCJIOBUSIX TIPH HAJINYUH TPaMEHTa
TEMITepaTypbl PBIGbI OOBIYHO He OCTAIOTCS B
TeX YCJOBHSIX, B KOTOPBIX OHH OOUTAIH WJIN
COZIepIKANCH B JTaGOPATOPHUHU TIPEBAPHUTEHHO.
Hab6umoenust mokasasm, 4To 0coGH Pa3HbIX BHU-
JIOB PBI6 TIPOSIBJISIIOT B TAKOM CJIydYae PEaKIHio,
KOTOPYIO 3apyGesKHbIe HCCJIe[0BATENN HA3BAIN
«thermopreferendum» [17; 18; 24], a oreue-
CTBEHHbIE — <«U30MpaHueM Temreparypbi» [7].

*HccenenoBanne BbIIOJHEHO TIpH Tojyiepskke IIporpammbr dynaamenTaabubix uccaegoBanuit Orienenus
6uosornyeckux Hayk PAH «/lunamuka B ycJsoBUSX IJIOGAJIbHBIX KJINMAaTHYECKUX U AHTPOIIOIEHHBIX BO3/eii-
cruit» u IIporpammor [Ipesugenta PO «Bexgymmue nayunpie mxoanr» HII-719.2012.4

Cepnﬂ «bunonornveckne HayKun»
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Wccnenosanust  nposoguwuch B 1974—
2012 rtr. ma 21 Bujge MPECHOBOJAHBIX PbIO, OT-
nocsamuxcss K 9 cemeiictBam: Acipenseridae
(cubupckuit  ocerp  Acipenser  baerii),
Salmonidae (pamysknas Qopeab Parasalmo
(Oncorhynchus) mykiss), Coregonidae (te-
asinp Coregonus peled), Esocidae (o6bikHO-
Bennast uyka Esox lucius), Cyprinidae (cunen
Abramis ballerus; neut Abramis brama; yxieii-
xa Alburnus alburnus; rtycrepa Blicca bjo-
erkna; cepebpstubiii kapach Carassius auratus
gibelio; 300TO#1, UaM OOBIKHOBEHHBIN, Kapach
Carassius carassius, ca3zat Man 0ObIKHOBEHHBII
kapn Cyprinus carpio, neckapb Gobio gobio;
a3b  Leuciscus idus; OOBIKHOBEHHBI TIOJIbIH
Phoxinus phoxinus; nnorsa Rutilus rutilus),
Cobitidae (Bbron Misgurnus fossilis), Lotidae
(gamum  Lota lota), Percidae (o6bIKHOBEH-
uptit eput  Gymnocephalus cernuus; pedHoit
okynb Perca fluviatilis; oGBIKHOBEHHBIN CyIaK
Sander lucioperca), Odontobutidae (rososem-
Ka-poran Perccottus glenii).

BOJIBIIMHCTBO  UCCAEMOBAHHBIX BHU/OB -
POKO pacnpocTpaHeHo B Bojoemax Cesepo-3a-
maga Poccun u orimdaercss mo oOpasy SKu3-
HU U XapakTepy mnutanus. Pvi6 OTIaBIHBAJIHI
B PBIOUHCKOM BOJOXPAHUJIUINE, €r0 MPUTOKAX
7 GIU3IEKANIX BOAOEMAX WJIM BBIPATIHBAJI
Ha 9KCIepUMEHTaIbHOI mpynoBoit 6ase «CyHo-
ra> UBBB PAH. OtJioB nipoBoinin MaJibKOBbI-
Mu BostokymaMu (25-50 ).

ITocne ornosa B Teuenue 0,5—2,0 4 pwi6
JOCTABJIANN B JaOOPATOPUIO U MOMEIIATH
B akBapuymbl o6bemoM ot 60 no 300 71 ¢ ot-

9

CTOSTHHOW BOJIONIPOBOJHOM BOJOI, a TakKe
peryjupyemMoil TeMIepaTypoil u aspaiueii.
Beex pbl6 akkaumMupoBasu B Tedenue 7—14
JIHeit K Temieparype, OJHU3KOI K CpPEeJIHUM
sHaueHuaMm Jernero cesona (18-22 °C) u
CO/ICPXKAJIM B YCJOBHUSAX ECTECTBEHHOro ()o-
TOTIEPUO/Ia PU MEPHOJNYECKOI CMEHE BOJBI.
B nepumoj akkJAMManuy M BO BPEMs OIBITOB
poI6 KOpMHAM KUBBIM KopMoMm (madmus,
300IJIAHKTOH,  OJIMTOXETbI, JIMYUHKUH  XHU-
poHoMu[I), PBIGHBIM dapiieM, CyXuM KOp-
MoM (maduust, pPHIGHBIA KOMOUKOPM) WM
Mos101b10 pbI6 (1ryKa).

[lunamMuka BbIGOpa TEMIEpaTyp B I'paju-
EHTHBIX YCJIOBHSX Y Pa3HbIX BUJOB PbIO OTJIH-
4yaercss M XapaKTepusyeTcs B TeYeHHE IIePBBIX
4acoB HAOJIOJICHUS PA3HOHANPABJICHHOCTDIO.
Temneparypa, KOTOpPyi0 PbIGbI BBIGUPAIOT B
TEYCHUE YACOB WJIM HECKOJBKUX CYTOK IIOCJIE
MIPE/IOCTABJICHUS TEPMOTPA/IMEHTHBIX YCJIOBUII,
MIPUHATO HA3bIBaTbh M30MPAEMBIMH TEMIIEPATY-
pamu (MT) [3; 4; 17—-19; 24].

IIpu onpenenenun T u okoHUATENHHO 13-
6upaemoit temmneparypsr (OUT) ucnomnbsosa-
CS METOJL <«KOHEYHOro TepmoripedepeHyMmas
[7; 11; 17; 18; 21], npu Kotopom pbibam Iipe-
JI0CTABJIAIACh BO3MOXKHOCTH CBOOOILHOIO BbIOO-
pa TeMIeparypbl B YCJIOBUSX TEPMOTPA/IUCHTA.

OTHOCUTEJNLHO TIPOCTAst TEXHUKA CO3/IaHUs
TEMIIEPATYPHOTO TPAJMEHTa B TOPHU30HTAJb-
HBIX €MKOCTSIX OIlMCaHa B HAYYHOIl JmTeparype
[11]. OGmas cxema sKCHepUMEHTAIbHON ycTa-
noBku a7 onpenenenuss UT u OUT npusene-
Ha Ha PUCYHKeE.
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1 — KoMmIpeccop, 2 — pacubLIuTelb, 3 — TepMoMerp (JeKTPOHHBI AaTunK), 4 — HarpeBarelb,
5 — TepmoperysaTop, 6 — JaTYMK TeMIeparypbl, 7 — CeTKa-Orpa’k/eHue, 8 — HENOJIHbIE IIePErOPOJKI MEXK/Y
oTcekamu, 9 — Termoo6MeHHNK, 10 — XOJOMUIBHBIN arperar

Pucynox. CxeMa 9KCIEPHMEHTAJIbHON YCTAaHOBKH [ OIpEJEICHIs U36UpaeMOil I OKOHYATEIbHO
n36UpaeMoil TeMIepaTypbl y MOJIOIN PbIO

I'paguent cosgaBaan IyTeMm HoJiepoKa-
HIS KOHTPACTHBIX 3HAUEHUI TeMIlepaTypbl Ha
[IPOTUBOIIOJIOKHBIX KOHIIAX JIOTKA C ITOMOLIBIO
YCTPONCTB aBTOMATHYECKOTO IOJOTPEBA M OX-
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JasKaennst Boabl. Hu3Kyio Temmeparypy B XO-
JIOHOM OTCEKE — C TIOMOIIBIO XOJOAUJIbHBIX
arperatos BCO-1.5 u Aspera UJ9232E, Bbico-
KYyI0 TeMIlepaTypy B TEIJIOM OTCEKe — C I0-
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MOIIbI0 HArpeBaTe/IbHOrO 3jeMeHTa. /lmamason
TeMIlepaTypbl, CO3/[aBaeMblii B TI'PaJNEHTHON
ycraHoBke, coctaBisin 15-20 °C.

[l 1oJy4eHus: pPaBHOMEPHOTO TOPU30H-
TAJbHOTO TPAJMECHTA TEMIIEPATypPbl, yMEHbIIIC-
HUSI KOHBEKIIMOHHBIX TOKOB M YCTPaHEHUS Bep-
TUKAJIBHOTO TPAJMEHTA JIOTKH OBbLIN PA3/e/ICHbI
Ha 10—12 OTCEKOB HENOJHBIMU MEPETOPOJKAMH,
00pasyIonmMn  3Ur3arooOpasHblii  JTaGUPHHT.
[lis mpegoTBpalleHus BEPTUKAJBHOTO TPajiu-
€HTa TeMIIepaTypbl B Ka)K/JIOM OTCEKE YCTaHaB-
JINBAJIN TI0 2 PACIIBLINTENS € MOJa4ell BO3/yXa
OT MOIIHOTO KOMIIpeccopa. 3a c4eT JIOHHOTO
PACIIOJIOKEHUS  PACHbLIUTEEH  TPOUCXOINIIO
BEPTHKAJIbHOE TIepEeMENINBaHue BO/bI. IJTO TI0-
3BOJISIJIO CO3/IaBATh IIJIABHBIH TOPU30HTAJIbHbIN
IPaJMEHT TeMueparypbl, coctaBisgsimii 0,04—
0,13 °C/cm. O6mas pnuna Bcex pabounx
KaMep B YCTaHOBKaX pasiuunoro tuma (s
JINUNHOK, CETOJIETKOB M TOJOBUKOB, HENOJIO-
BO3PEJIBIX W B3POCJABIX 0co06eii) coctapsaa 2,4
n 4,2 M. Temneparypy u3Mepsiii ¢ HOMOIIBIO
PTYTHBIX TEPMOMETPOB, 3JIEKTPOTEPMOMETPOB,
a Tak)Ke JMCTAHIIMOHHBIX /IATYNKOB TEMIIEPaTy-
PbI, PACIHOJIOKEHHBIX B KaK/0il KaMmepe ycTa-
HOBKHU. /Ly perucrpaiyu pacrpejeseHus pbio
TaK)Ke MCIOJIb30BaJN BuJcOKaMepbl Panasonic
SDR-H250 u Canon Legria FS306 ¢ nemnpe-
DPBIBHBIM WJIM  TIEPUOJAMYCCKUM  BKJIIOUECHHEM.
TIpo/I0/KUTENLHOCTD — OINBITOB  COCTABJISLIA
10—14 cyToxk.

PaspaboTtannble HaMM YCTaHOBKH IIpE/-
Ha3HAYCHbl B OCHOBHOM /Il paGoOTbl € He-
NIPOTOYHOH BOJIOW, OJHAKO B HUX IIPELYCMO-
TpeHa u cucrema apaudr-camoouncTru. [lan-
Hasg CHCTeMa co3/aBaja HeOOJIbIIOH TIPOTOK
BoAbl 1—2 J1/4Y M mEepUOANYECKN BKJIOYAJIACH
Ha 1-2 cyTok BO BpeMs ombiTa Jub0 B IIPO-
MEKYTKaX MEX/y OnbITaMu. Bce ycTanHoBKn
pasMemaanuch Ju6o B OTAEJIbHOM IOMEIICHUH,
Jan6o B aKBapUAJbHON YacTu j1abopaTropun, rje
OTPaK/IAJINCh MaTepyaTbIMU 3aropojiKaMu  [IJIst
MIPE/IOTBPAIICHUS BJIMSHUS PA3JUYHBIX BHEII-
HUX pasJpakuTesei.

Tpynmy pbi6 (10 5K3.) moMerasu B OTCEK
YCTaHOBKHU C TeMIIepaTypoOil BOJbI, PaBHON TeM-
neparype axkkjumaru. Pacrpezesienue poi0,
a Takke u3bMpaeMas UMK TeMIepaTypa Ha
HavyajbHOM aTane BbiOopa ¢ukcupoBaimu 8—10
pa3 B CBETJIOE BpPeMs CYTOK C HHTEPBAJOM B
1,0—1,5 u. 3a BequuuHy wn36GUpacMoil TeMIIe-
paTypbl ITIPUHUMAJM TEMIECpPaTypy B OTCEKe,

Cepnﬂ «bunonornveckne HayKun»

B KOTOPOM HaXOJWJIach Kaxjas oco0b B MO-
MEHT CHSITUS IOKa3aHuii. /laHHble 3a KaK/ble
CYTKH OIIbITa CYMMHUPOBAJIN ¥ JICJIUJIN HA YUCJIO
nabmogenunii (ana 10 pw6 umcao HaGMOAEHUI
3a cytku cocrasasano or 80 mo 100), nmomyuas
cpennue sHavenusi VT. Ecin B Teuenue Tpex
cytok cpennue sHauenusi WT gocroBepno He
Pa3JINyaJIuCh, 3Ty TEMIepaTypy IIPUHUMAJIN
3a sHauenne OUNT, xapakrepusyioliee 30HY
crabusbHoro BbIGOpPA [5]. Pbl6 kopMmianm 1-2
pa3a B CYTKH, pasMelajcs KOPM B OJMH MU
HECKOJIbKO OTCEKOB, B KOTOPBIX HA MOMEHT Ha-
6JTI0/1eHNsT HAXO/IUJIUCH PHIObI.

B o6mieit cioxknoctn ObLIO MCCJIELOBAHO
612 sK3. cerosietok M AByXJeToK 19 BumoB
pbI6, KpoMe TOro, 48 3K3. TPEXJIETOK M YeTbl-
PEXJIETOK TecKapsi U OOBIKHOBEHHOTO TOJIbsHA
COOTBETCTBEHHO. Bce sKCIepuMeHThbI BBITIOJIHSI-
JUCh B ABYX noBropHocTax. [lanubie mo OUT
(¢gukcupoBasuch B BHJEC CPEJHUX 3HAYCHUI.
B cBa3u ¢ tem, uto Meropumveckue pazpaboT-
xu A. M. Csupckoro u B. T. Tepemenxo [8],
a TakKe aHaau3 JaHHbIX [4] mokasasu, 4TO
ommo6ka onpezenenust OUT y rpynmsl ocobei
B TOPHU30HTAJIBHBIX TEPMOTIPAUCHTHBIX YCTa-
HOBKAaX € y4YETOM BCEX METOJMYECKUX IOTPel-
nocreit cocrasisger =1 °C, pasnuuus mokasa-
teseit, npesbiaonme 1 °C, cuurtaamch 10CTO-
BEpHbIMH.

B kparkospemennbix (2—-12 u4) ombiTax
Ha TIpUMEpPe MOJIOAM KapIloOBbIX M OKYHEBBIX
BU/IOB HaMM ObLIO TIOKA3aHO, YTO TEMIIEpaTyp-
HbIIl BBIOOD HAUYMHAETCS MOCJE TIOCAAKUA PbIO
B 9KCIICPUMEHTAJIbHYIO YCTAaHOBKY WU IPEIo-
CTaBJICHUSI OCOOSIM TEPMOTPA/MEHTHBIX YCJIO-
Buit. Henpogosskurensusii  (oxkono 0,5-1,0
4) IEepPUOJ O3HAKOMJIEHHSI C HOBOIl 006CTaHOB-
KO, B KOTOPYIO TIONA/aJu PbIObI, CMEHSJICS
AKTUBHBIMHM IOMCKOBBIMU [BIDKEHUSIMA B 0O-
Jlee TeTJible W XOJIO/HbIE OTCEKM TPaJUEeHTHON
ycranoBku. [Ipm setHeil TemmepaType akKJ/Iu-
mamuu (18-20 °C) mpeoGiajgaia TeHAEHIA
BbIGOpa 0oJice BBICOKMX TEMIIEPATYPHBIX 30H.
Tak, cerosieTku Jemia, rycTepbl, Kapra, IJI0T-
Bbl U PCYHOTO OKYHSI Y’K€ 4epe3 yac KOHIICHT-
pupoBayuch B aunanazone t 21-23 °C, a 3artem
oco6u pasHbIX BUAOB H36upasu eiie 6Gojiee Bbi-
COKyI0 TemIeparypy — oT 25 po 29 °C. Orme-
YECHO, YTO BBIGOP TEMIEPATypbl TPYHION PbIO
npoucxoausi ObICTpee 10 CPaBHEHUIO C OJH-
HOYHBIMH 0CO0sIMU. Pe3ysbTaTbl 9THX OIIBITOB
MOATBEPAUIN JAaHHBIE O TIPOIECCE HAYATHHOTO



TepMon3OupaHus, NOJYYCHHbIE paHee JAPYTUMU
agropamu [7; 13; 15]. Takas mnoBemenueckas
peakius Obljia M3BECTHA JJIsi MHOTHUX JKHBOT-
HBIX — OT IPOCTEUIINX [0 TTO3BOHOYHBIX [7].

B nmavanbHbBINl Tlepuoj WMCCIEOBAHUS TI0-
BeJICHUS U pacrpejeseHus ppi0 B TepMoOrpa-
JIUCHTHBIX  YCJOBUSX  OIBITHI  ITPOBOJUJINCD
HEMPOIOJ/IKATEbHOE BpeMst (MUHYTBI, 4achl).
IKCIEPUMEHTBI ¢ GOJIBIIEH POJOJIKUTETHHO-
crtbio Obun efgmHngHbl [22]. Tem He MeHee u
3a 9TO BpeMs PHIObI SIBHO OGHAPY’KUBAJIU TEH-
JICHIIMIO K TEPEJBIKCHUIO B GoJjiee Terible, a
MHOT/Ia M B XOJIOJHBbIC 30HBI TpajsueHTa. OT™Me-
YEHO TaK)Ke, Y4TO 3TA PEaKIMs, MCHSIONas pac-
npezesienne poi6 B rpajguenre (akropa cpejbl,
CaMOIPOM3BOJIbHA U IPEJCTaBsieT co6oil Tep-
Moperyasanuonnoe nosenenue («thermoregula-
tory behavior» B mHTepIIpeTaIlT HHOCTPAHHBIX
nccaepobareseii). BbLI0 BBICKa3aHO MPEAIOJIO-
JKEHHMe, YTO 3Ta 30HA, BU/UMO, IPEJCTABJSCT
c060ii 00/1aCTh 3K0JIOr0-(OU3HOJIOTHIECKOrO Oll-
TUMyMa POCTA U MUTAHUA TOHKUJIOTEPMHBIX 1
TOMOMOTEPMHBIX JKUBOTHBIX [7].

B ecrecTBeHHBIX YCJI0BUAX BO3HHMKAIOIUC
IPAUCHTBI  TEMIIEPATypbl MOTYT ObITb WJN
KPaTKOBPEMEHHBIMU, WJIH TIPOIOJIKUTEIbHBIMU.
[TpencraBisio MHTEpEC BBISCHUTH, KaK MOBE-
ayT ce0si poiObl B 9KCHEPUMCHTAJIBHBIX TEPMO-
IPAMCHTHBIX YCJOBUAX B TeueHue GoJiee -
TEJIBHBIX MPOMEKYTKOB BPEMCHU — HECKOJbKHUX
JIHEi, o/HON nym ABYX Hedesb. C 3TO 1esbio
Ha MOJIOAM PBIO TIPOBOJMJINCH OIBITHI MPOOJI-
skutesibHocTbio 10—14 cytok. Takue nanubIE,
[OJIyYECHHbIC B TOPH30HTAJIbHBIX TEPMOTpa-
JIMCHTHBIX YCTAHOBKAaX, CXOJHBIX C HallNMH,
ObLn equHNYHBbIMEI [ 16; 22].

B ombitax npoposxutenproctsio  10—14
CYTOK Ha MOJIOAM Jiell[a, CHUHIA, cepeGpsiHOro
M 30JI0TOTO Kapacsi, Kapla, IJIOTBbI, OKYHS,
epia, cuGUPCKOTO OCETPa, MeJsdan U PajyK-
HOil (opesn ObLIO BBISBJCHO, 4YTO IPOIECC
TepMon3OUpaHus JCJUTCS Ha J[BA aTamna — 1epe-
xozubtii (UT) u crabuabroro sei6opa (OUT).
Ha nepsoM arane 3nadeHust uabupaemoil Tem-
rneparypbl  3HAYUTEJIBHO BapbUPOBAIHUCH, HA
BTOPOM  3Talle MPOUCXOAMJIA  CTaOUIM3AIS
TeMiieparypHoro BbiGopa. HambGosee ObicTpbrit
(y»ke Ha 2-e — 3-M CYTKHM OIbITA) BBIXOJ B 30HY
OUT O6bin 3adpukcnpoBan y cepeGpsiHOTO U 30-
JIOTOTO Kapaceii, a TakyKe y TOJIOBENIKU-POTaHA.

XapaxkTepHo, YTO OIBITBI KOPOTKOW IpO-
JIOJIKUTEJIbHOCTH, OCOOEHHO TIPH  UCII0JIb30-
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BaHMU HAGoOpa B3HAYCHUI AKKJIMMAIMOHHON
TEMIEPaTypPbl U METO/0B TI'padUuecKoil MHTEep-
MOJIAIMY, TaKXKe IO3BOJISIOT PACCUYNUTHIBATD
npezanosaraembie 3oubi OUT ¢ ommbkoii, ne
npesbimaonieit 1 °C [24]. Ilapaagurma <«xo-
HeuHoro npedepenayma» @. E. k. Dpas,
chopMyIpoBaHHAS KAaHAJACKUM MCCJIEA0BATC-
JIeM HaMHOTO PaHbllle MHOTOYHMCJECHHBIX 3KCIC-
PUMEHTOB [0 MOBEJACHYECKOI TepMOpPEryJisium
ppi6 B 1960—80 rr., 3ax/iodaercss B JIBONHOM
(6uIapTUTHOM) OIpENEIeHNN TEPMUHA «KOHEU-
Helii Tepmoripedeperyms» [17; 18]. CorsacHo
onnomy u3 Hux, OUT — remneparypa, npu Ko-
TOPOI TEeMIIepaTypbl AKKJUMAIUMU U u36upac-
Mble paBHBI; coryacHo apyromy, OWUT — teme-
paTtypa, K KOTOPOW TUAPOGUOHTBI «IIPUTATHBA-
orcsa» (peakuus «gravitation») mam KoTOpoit
OHHU JIOCTUTAIOT B I'PAJUCHTE JieiicTBUSA (pakTopa
HE3aBUCUMO OT WX TEMIIepaTypbl aKKJINMAIUN
(TepMaIbHOTO TIPOULIOTO).

BoapmmHacTBO uccegoBaresieii B KadecT-
Be kpurepus 30Hbl OUT BbIGUpAIOT 3HAYCHUS
cpennecytounoit T sa ogum, aBoe uiam Tpoe
CYTOK, B TEYCHUE KOTOPBIX Pas3HUIA 3THX 3HA-
YeHUI Y PBIO B TIPOIIECCE OIbITA CTATUCTUYECKH
HeocToBepHa. Takoit MeToAMYecKuit MOaX0/1
CUNTACTCS BEPHBIM [IISI BCEX THIIOB TPAJMEHT-
HBIX YCTAaHOBOK, JIMHEIHBIX TOPHU30HTAJIbHBIX,
BEPTHUKAJIbHBIX, KPYTOBBIX, a TaKXKe YCTAHOBOK
MIOCJIC/THETO TIOKOJICHUS JIBYXKaMEPHBIX MXTH-
oTpoHOB, mJju martia-6okcos [21; 23]. B wna-
HMIMX TOCJICAYIONNX JJINTEJbHBIX OIbITaX [
onpepenenns 3oubl OUT 6bur npunaT 3-cyTod-
HbIIl KpuTepuii cTaGUIbHOTO U3OUPAHUS TEM-
meparypbl Kak y MOJIOJIM, TaK M y B3POCJBIX
oco6eii pbIb.

Jlannbie 110 TepMousbupanuio puib B M-
TEJIBHBIX 9KCIIEPUMEHTAX MPOAOJIKUTEIbHOCTHIO
10—14 cyrox ObLIN NOJIydeHbl paHee JIUIIb JJIS
HEKOTOPBIX BUOB PbIO, OOUTAIONIUX B Ipec-
vbix Bojgax CIIA m Kanmager [14; 15; 22]. das
ppI6 M3 TIPECHbIX BojoeMoB Poccum, a Takske
pernona Bepxueii Bouru, Ttakme pesysabTaTbl
oTcyTcTBOBaIN. [l/1 XapaKTepUCTHKU BUIOBBIX
0COOCHHOCTEH  pacupejiec/ieHls: ¥ TIOBEICHUS
pbI6 B HMCKYCCTBEHHBIX (9KCIEPUMEHTATbHDIX)
TEPMOTIPA/IUCHTHBIX YCJIOBUSAX IPE/ICTABJISAIOCDH
1esiecoo0pa3HbiM  UCCJe0BaHNe  TepMOou3ou-
paHus Yy MOJIOAM Pas3HbIX BUJOB PbIOG, OTHO-
CANMXCA K PA3JIMYHBIM CHCTEMATHYECKUM U
AKOJIOTMYECKUM TpylnaM. Takue aKCrnepuMeH-
TBI OBLIM MIPOBEJACHBI HaMu Ha Mosoau (B OT-

BECTHUK Mopiosckoro ynusepeuteta | 2013 | No 3—4



JIEJIbHBIX CJIyyasX — Ha 6oJiee B3POCJbIX 0CO-
6ax) 21 suga pei6 u3 9 cemeiicts (tabmuia).
Bpems npoBesieHusi ONBITOB — HIOHb-aBIyCT,

TEeMIeparypa akKJIUMAlUd B YCJIOBUSAX Ja60-
patopuun — 18%2 °C, mus nensan, payKHOMI
¢opesn u Hasmuma — 152 °C.

TaGauma

OUT y Mos0au Pa3iMYHBIX BHUAOB pbi6 u3 pernona Bepxueil Bourn B cpaBHeHHM ¢ APYrMMH BHAAMH

CemMeiicTBO Bun Bospacr OurT, °C

Casan (xapi) 0+ — 1+ 30,0

Kapacp 3om0toit 0+ — 1+ 28,5

Kapacp cepe6psinbrit 0+ — 1+ 27,5

Cunerg 0+ — 1+ 27,3

Kanmosbie Yxieitka 0+ 27,0
P Jlew 0+ — 1+ 26,5
I'ycrepa 0+ — 1+ 26,0

IlsorBa 0+ — 1+ 26,0

S3b 0+ — 1+ 25,8

ITeckapnb 2+ 20,5

TonbsaH 0ObIKHOBEHHBIN 3+ 16,8

TostoBerrkoBbIe TosoBemmxka-poran 0+ — 1+ 27,5
Peumnoit oxynn 0+ — 1+ 25,7

OkyHeBble Epm 0+ - 1+ 24,8
Cynax 0+ — 1+ 24,0

Boionosbie Broion 1+ 25,0
[IyxoBbre Iyxa 0+ 24,3
Ocerposbie Cubupckuii oceTp 0+ 22,5
Curosbie Ilensanp 0+ 17,0
Jlococesbie Panysknas dopesn 0+ 15,5
Hamimosbie Hamum 0+ 15,0

Ilokazaresbno, uyto B mpemenax Toabko Benb OWT, kak m ceroyeTku ApYyrux BHUIOB

OJTHOTO CeMelCTBA KapIOBBIX aMILINTY/a 3Ha-
yenuit OUT pocrurana 15,0 °C: or 30,0 °C y
moJiojin Kapra 0 16,8 °C y GoJiee B3poCJIbIX
oco6eil  OOGBIKHOBEHHOTO TOJIbSIHA. DBBICOKNM
ypoBueM OUT oramyasuch ceroseTku dyske-
POJHOTO  BHUJIa-BCEJIEHIIA  T'OJIOBEITKU-POTAHA.
CrielyeT OTMETHTH TaKiKe BBICOKHE 3HAYEHUS
OUT y ykaeiikn n g3s. Y mpeacraBuresieit
JIPYTUX CceMeiicTB HaGJI0JIAI0Ch YMeHbIIeHne
sravenniit OUT ¢ 25,7 °C (peyHoro okyHb) 10
15,0-15,5 °C (pamyxnas ¢openb U HaauMm).
B cpaBHeHMH € pEYHBIM OKYHEM HECKOJbKO
Menbinne 3Hadenuss OWT mokasanbl y cynaka
n epiia.

3navenug OUT oramuaioress y Temmio- u
XO0JIOZIOMIOOGUBBIX BU/JOB PbI6, a paszuuma OUT
y pbI6 BHYTPU CeMelicTBa MOKeT ObIThb CYIIeCT-
BEHHOH nyn He3HauuTeabHOH. CerosieTku myKn
7 OKyHsS, HAauMHAIONINE XUIHUYAThb B KOHIIE
Jieta, MMeoT TPUGJIU3UTETBHO TaKOH ke ypo-

Ceplm «bunonornveckne HayKun»

pbIO, TMHUTAIONMXCS 300TIaHKTOHOM. MHorue
BU/IbI KAPIOBBIX BBIOMPAIOT OuYeHb OJIM3KHe
sHavenus OWUT, cxomupie ¢ OUT okyHeBbIxX
BU/IOB U TOJIOBEMIKH-pOTaHa. B To ke Bpemsi
OUT y Gosee B3POCJBIX OOBIKHOBEHHOTO TO-
JgbsiHa u neckapsi cxonubl ¢ OUT cubupckoro
OCeTpa M XOJIOJOJIOOMBBIX HAJIUMA, PayKHOI
dopenu n nessaan.

Jlnsg BujoB, oGuTaoimux B pernoHe Bepx-
Heit Bosirw WM BBIpAIIMBAEMbBIX TaM JKe B PbI-
6OXO03SIICTBEHHDBIX 1EJISIX, XapaKTEPHbBI CJE/IYI0-
me mokazaren OUT. Tak, B pamkax cemeii-
CTBa BBIOHOBBIX [IBYXJIETKU-TPEXJIETKH TOJIbIA
Noemacheilus barbatulus, B oraudne OT BbIO-
Ha, M36UPAIOT CPABHUTEJIHHO HHU3KYIO TeMIle-
parypy (OUT pasen ~15,1) [2]. Ceroserkn
crepisiin  Acipenser ruthenus (L.) G6ausku
mo ypoaio OUT k Moo cuGUpCKOro oce-
tpa —23,6° C [9]. [Ipyrue nBa Buja-BceseHIla,
6bruok-rosioBay, Neogobius kessleri (Giinther)
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u  OBIMOK-TyIUK, Proterorhinus marmoratus
(Pallas), noutn e pasmuamuch MexKIy COOOM
o yposuio OUT, pasnomy ~22,0-23,0 °C [2].

Cxopoctb Bbi6opa 30Hbpl OUT Oblna Ha-
u6osiee 6bictpoit (ot 2 10 4 cyTOK) y TEmIo-
JOOMBBIX Kapla, cepeOpPSHOro U 30JI0TOrO
Kapacs, TOJIOBEHIKU-POTAHA, a TaKXKe y XO-
JIOZIOMIIOOUBBIX  TEJ/N, PafyskHOil dopesn
n HajguMma. IIpoyme BuUABI MHOTZA [OCTHTAJN
3ol OUT tompko ma 6-9-e¢ cyrku. Ilpun-
HUNHUATHHO TIOBE/JIEHUE B TPAJUEHTE TeMIle-
parypbl y MOJIOJAW PAa3HbIX BUJOB HE Pa3Jiu-
YaJI0Ch, XOTS MPUCYTCTBOBAJU U HEKOTOPbBIE
oco6eHHOCTH. MHOTHE KapIioBbIE IPEJIO-
YUTAJIN <«CTaiiHblii» BBIOOD TEMIEpaTypbl U
JlepsKaNuCh TOJNBKO rpynnoil. OKyHb, epul u
pOTaH YacTO 3aTaMBaJUCh B yIjIaX OTCEKOB
rpaJiicHTa, MepPUOJNMYECKI MEHSS CBOC MECTO-
nosoxkenne. Kopm Bblefajics NpPakTUYECKN
cpasy. Y ceroyieToxk paayxHoii ¢gopesn ObLIH
OTMEYCHDBI 3JIEMEHTBI TEPPUTOPUAJIBHOIO I0-
BejgeHus. B mesom, pacupepesenue pbi6 10
rpaguenty temneparypol B 3one OUT orpa-
JKaeT MX TeIJoJI0OMBOCTb M JAPYyrue 0coOeH-
HOCTH 3KOJIOTHU.

Takum 06pa3oM, IIOJTy4YEHHbIC JAHHDBIC
MPE/ICTABJISAIOT HECOMHEHHDBI MHTEpEC [ MX-
THOJIOTOB, 3KOJIOTOB, T'HIPOOGUOJIOTOB, CIIEIHa-
JINCTOB BBICIIEH MIKOJIBI M PHIGHOTO XO3SHCTBA.
[Tpeskne Bcero, 3snauenne OUT xapaxrepu-
3yeT 9KOJIOrO-(PU3HOJOTUYCCKUN ¥, BO3MOXK-
HO, aBoJiONMOHHBI ontumyM [3; 4; 6]. Tak,

M. J[xo6Gaunr nHa npumepe 49 Bugos pbi6
MOKA3aJI BBICOKYIO KOPPEJISIUI0 MEXIY TeM-
1eparypoil ONTUMAJBHOTO POCTa U 3HAYCHUEM
OUT [20]. Takoe ke COOTBETCTBUE OTMEUYEHO
HaMm# Ha npuMepe 11 BUIOB IIPECHOBOIHBIX 6O-
peasbHbIX BUI0B pbI6 [4]. Bbicokne 3HaueHust
OUT y monoan kapma (28-30 °C), moarsep-
JKJICHHbIE MHOTUMM MCCJICZIOBATEJISIMU, HE Y/IH-
BUTCJIBHDBI, YYUTBIBAS €rO  IPOUCXOK/ICHUE
u3 paiionos IOro-Bocrounoit Aszum [4 ; 19].
Tem He MeHee BbIpalMBaHUE MOJIOJIU JIAHHOTO
BU/IA TI0 HKOHOMUYECKUM WM TEXHUYCCKUM IIPH-
YUHAM JIydllle TPOBOJAUTH 1pu Gojiee HU3KOI
temneparype ~24 °C.

[TosyueHHble JaHHBIE MOTYT OBITH I10JI€3-
HbI /I8 pa3paGOTKM HOPMAaTHBOB TEIJIOBOI
Harpyskm Ha BOJIOEMbI, a TaKXe /I IPOo-
IHO3a pacnpejeseHuss pbl6 B €CTECTBEHHDBIX
BOJI0OEMaxX M 30HaX cOGpoca MOJOIPETBIX BOJ
I'PSC, ADC u KpPYNHBIX HPOMBIIIJICHHBIX
npegnpusatuii. OHM TaKkXKe JJOJDKHBI YUYUTBI-
BAaTbCS TPU PEUICHUHM Ps/la BOMPOCOB aKBa-
KyJbTYPbl M BO3MOXHOH OIlCHKE PHCKA WH-
BasWil BUOB-BCEJICHIIEB, YTO HAOJIOJACTCS
B TOcJielHee BpeMsl B pernoHax Bepxheii,
Cpenneit u Huwxneit Boaru. Takue temmnepa-
typuble kpurepuu, kak UT u OUT, napsany
C JPYTUMHU [JJAaHHBIMH, XapaKTePU3YIOIUMU
TeMIepaTypHble TpeOOBaHUS TPECHOBOIHDBIX
pui6 [1; 4; 6; 10], cyuecTBeHHO pacuIMpsioT
HaIlM TPE/ICTABJICHNUS O Pa3HbIX (opMax TeM-
IepaTypHbIX aJlanTanuii poio.
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YK 597: 591.543.1

IHNOBEAEHUE N PACIIPEAEJEHHUE MOJIOAHU
TEIIJIOJIIOBUBbLIX BU/I0B PbIb B
TEPMOTPAJUEHTHBIX YCJ/JIOBUAX B JETHUI U
3UMHUI CE3OHBI TO/IA*

1. C. Kanmaii, B. K. TI'osoBanos

B cratbe ompejesisieTcsi 3HaUEHIE OKOHYATENbHO M3GHPAEMOil TeMIIEPATYPBI Y MOJON
kapna (cazaHa), cepe6PSHOrO Kapacs, Jiella U TOJOBEIIKI-POTAHA B JIETHUH W 3UMHUI
CE30HBI TO/IA.

KoueBbie cioBa: MOJIO/Ib pb]é, TepMOW36VIpaHI/Ie, MsénpaeMaﬂ TeMIeparypa, OKOHYaTeJb-
HO I/IBGI/IpaeMaﬂ TeMIleparypa, TepMOrpa/lueHTHbIE YyCJIOBUsA, KapllOBbI€, T'OJIOBEHIKA-POTAH.

BEHAVIOUR AND DISTRIBUTION OF WARM-
REQUIRING SPECIES JUVENILE FISH IN
THERMOGRADIENT CONDITIONS IN SUMMER
AND WINTER SEASONS OF YEAR

D. S. Kapshay, V. K. Golovanov

In summer and winter seasons of a year the value of final preferred temperature in the
juvenile carp, silver crucian, bream and Amur sleeper were defined. The most thermophilic
species — carp, silver crucian and Amur sleeper — in both seasons firmly selected one level
of final preferred temperature. On the contrary, it was revealed that bream fingerlings in
different seasons of year two much differing levels of final preferred temperature.
Keywords: juvenile of fishes, temperature preference, preferred temperature, final
preferred temperature, thermogradient condition, cyprinidae, Amur sleeper.

Tepmoperyasiuontoe nosegerne (repmo-
nsbupanue) — ocobas ¢dopMa TemieparypHoOi
ajlanTainy, B IpPOIecce KOTOPOW PbIObI caMo-
MPOM3BOJIBHO M36HPAIOT 30HY 9KOJIOTO-PU3NO-
JIOTHYECKOTO OTTHUMYMa B 9KCIEPUMEHTATBHBIX
WM €CTECTBEHHBIX YCJIOBUAX. OKOHYATETHHO
ns6upaemas remueparypa (OUT) pbi6 3aBucur
OT psiia GHOTHYECKUX W aOUOTHYECKUX (haKTo-
pos (Bospacta pbl6, BpeMeHH CYTOK, (PU3HO-
JIOTO-GMOXMMHUYECKOTO ¥ UMMYHOJIOTHYECKOTO
craTyca pbi6, a Takxe cesona roga u ap.) [1;
2; 6-8; 11; 13; 14].

HecmoTpst Ha 6oJIbIoe KOJHUYECTBO Ty 6OJIH-
Kaluil, OCBEIMIAIONINX POJb Pa3HbIX (HaKTOPOB

B TepMOM30OMpaHuu pbIO, BJMSIHIE Ce30Ha Ha
MoBeJ/ieHne W paciipejiesienne MOJOoJAu pbi6 B
TEPMOTPAINEHTHBIX YCJOBUSAX HU3Y4YeHO HeJ0-
cTaToOYHO TOJHO. V3BecTHO /Ba BapuWaHTa BbI-
6opa OUT B 3aBucumoctu or cezona. Taxk, amus
HEKOTOPBIX TEIJIONIOOUBBIX, a TaKkKe XO0JO0/0-
JIOGUBBIX BUJIOB PBIO MOKA3aHO, YTO 3HAUEHUE
OUT orHOCUTETBHO TOCTOSIHHO KaK 3UMOii,
tak u Jjerom [1; 2]. B To ke Bpems mjisi He-
KOTOPBIX BUJIOB KapHoBbIX 0oJiee XapaKTepHbIM
sBJisiercst BbIGOp /iByX yposueir OUT, B 3um-
HUIl ¥ JieTHUI ce30HbI. BbiGop He ojHOrO, a
JIBYX CYIIECTBEHHO Pa3JIMYAONINXCS 3HAYEHUI
OUT B ycJy0oBUSAX 9KCHEPUMEHTAJIBLHOTO TEPMO-

*HccsiejioBanne BBIIOJHEHO TIpH To/yiepykke IIporpammbl (yHaaMenTa bHbix uccaegoBannii Oraesnenust
onosornmyecknx Hayk PAH «/lunamuka B ycoBuSIX rI06abHBIX KJINMATHYECKUX U AHTPOIOTEHHBIX BO3/EN-
cruit» u [Iporpammor IIpesugenta PO «Bemymue nayunsie mxosbr» HIII-719.2012.4
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IPAJMCHTA, CBS3bIBAIOT C HAJWUYUECM [BYX TH-
0B GEJIKOBOTO M YTJIEBOJAHOTO OOMEHA BEIECTB
— setrero u 3umuero [5; 8]. Y pwi6, Kotopbie
MMOCTOSHHO BBIOMPAIOT TOJIBKO OJIMH YCTOMYM-
Bbiii ypoBenb OWT B pasuble Ce30HBI, TPEI-
[10JIaraeTcsi OTCYTCTBHE IOJIOXKUTEJIbHOH KOp-
PEJISAIIK MEK/Ly TEeMIIEepaTypoil aKKJIUMAIl 1
OWUT [2; 8]. UccaenoBanue JaHHOTO BOIPOCA
03BOJISET TJIyO)Ke TOHSATH IMPOLECChl U MeXa-
HU3MBI TepMOM3OUPaHHUS Kak OAHOH n3 ¢dopm
TeMIlepaTypHOHN aJlanTalun.

CyIIecTBeHHDINl ~ MHTEpPEC — MPE/ICTaBJISCT
JKCIIEPUMEHTAJIbHAS TPOBEPKA HAJIUYHS OJHO-
ro u asByx yposHeit OUT y Mosoau ueTbIpex
BH/IOB OCOGEHHO TEIJIOJMIOOMBBIX U TEIJIOJIO-
OUBBIX BHOB PbIO B /iBa ce30HA — JIETHWI U
OCEeHHe-3UMHUII.

WccenenoBanue TOBeeHUST W pacipe/edie-
HUS B OKCHEPUMCHTAJIBHBIX TEPMOTIPAMCHT-
HBIX YCJOBUSAX, a TaKxKe olnpejeeHue n3bupa-
emoit temmeparyper (MIT) u OUT y mosoau
xapua Cyprinus carpio, cepeGpsIHOIO Kapacs
Carassius auratus, nema Abramis brama n
roJioBemku-porana Perccottus glenii mpoBo-
MUJIOCh B JIETHUH U OCEHHE-3UMHUI CE30HBI
2009-2012 rr.

OO6DbeKTbl HCCIeloBanns, cepeOpsHbIil Ka-
pach M TOJIOBEIIKA-POTaH, ObLIN OTJIOBJICHDBI
B Ipy/Jax Ha noGepekbe PBIOMHCKOTO BO/OX-
panmunia. Kapm BbipammBajcss B MpyaaX Ha
CTAlOHApe TI0JICBBIX U 3KCHEPUMEHTATHHBIX
pa6or «Cynoras @OIBYH UWucruryra Ouo-
gorun BuyTtpennux soj um. M. [I. Ilananu-
Ha PAH. Jleur orsaBiuBasics B npubpexbe
Poi6unckoro Bogoxpaunuiuia. Ilocsie otoBa
pbI6 TTOMeCTUIN B JaGOPATOPHBIE aKBAPUYMbI
o6bemom 200 11 ¢ aspanwmeii. [lepen KaskabiM
OTBITOM 0cO6ei akKJIMMUpPOBaau B TeyeHue 10
cyrok. Temmeparypa akk/JAUMaluu y MOJOAN
Kapma, cepeOpsSHOro Kapacs, Jiellla U T0JIO-
BEIIKU-POTAHA B JIETHUI Ce30H cocTaBuia 18,
22, 24 u 19 °C, B ocenne-sumuuii ceson — 11,
12, 14 u 3 °C coorBercrBeHHo. Bce ombIiTh
MPOBO/JUJIN B YCJOBHUSX €CTECTBEHHOTO (POTO-
nepuoja. B mepmoj akkJuManymu u BO Bpe-
Ms 3KCIIepUMEHTOB pbl6 Kopmuian 1—2 pasa
B CYTKM JMYMHKAMU XUPOHOMUJ M PBIOHBIM
dapmem u3 pacdera 5 % OT 00meil Macch
tena. KopM B TepMOTpPaJMEHTHOIN YCTaHOBKE
pasMelas B OJJMH WM HECKOJbKO OTCEKOB, B
KOTOPBIX Ha MOMCHT HaOJIO/ICHUS HAXO/UJINCD
PBIODI.

Cepnﬂ «bunonornveckne HayKun»

B nernmit ceson msimHa M Macca Tena y
kapma cocrasuasin 6,1£0,4 cm m 9,812 r, y
cepebpsroro kapacst — 6,9+0,2 cm u 8,9+1,0 r,
y qema — 5,3=1,0 em u 2,5%0,2 1, y roJoser-
ku-porana — 3,2+0,1 cm u 1,2+0,2 1; B 3uM-
unit ceson — 7,1+0,2 cm u 11,3+0,8 r y xap-
na, 4,3+0,1 cm u 3,2 £0,5 v — y cepeGpsiHOro
kapacs, 7,9 £0,1 ecm u 5,8%0,3 r — y usenia,
4,2+0,1 cm 1 1,6%0,2 T — y roJIOBENIKH-POTAHA.

UT u OUT omnpenessiin METOJOM TEPMO-
npedepeH/iyMa B TOPU30HTAJbHON TepMorpa-
JINEHTHON yCTaHOBKe, MPEJCTaBIAONIe CO-
60l JIOTOK M3 TPO3PAYHOTO CTEKJIA Pa3MEPOM
320%23x17 cm [2—4]. 3uavenus UT orpaxa-
10T BBIOOD TEMIIEpaTypbl B HAayaJbHBINH IEpH-
o, ombita, 3Hadenuss OUWT — ma crabuibHOM
yuactke BbiOopa. [OpH3OHTANbHBIN TpajiueHT
TEMIEPATyPbl CO3/[aBaJi TIOCPEJCTBOM Harpe-
Ba U OXJIYKJIEHUsI BOJbI HA TPOTUBOIIOJIOKHBIX
KOHI[AX YCTAHOBKHM, B KOTOPBIX pPas3HUIA TEM-
neparypbl cocraisiia 20 °C. Jlotok gennau ¢
MIOMOIIIO HETIOJIHBIX Teperopogok wa 12 ka-
Mep, B KaK/0i M3 KOTOPBIX YCTAHABJINBAJIU 110
2 pacublIUTEJIs € TI0/1avyeil BO3/yXa /Ui Mpejlo-
TBpAIleHs] BEPTUKAJBHOTO TPaJUeHTa TeMIle-
patypbl. Pbi6 momemiain B OTCEK € TeMIepary-
poii, paBHoil Temneparype akkaumanuu. UT n
pacrpeziesieHue pbi6 PErUCTPUPOBAJIN BU3Yaslb-
Ho 10 pas B cBersioe Bpems cytok. [lus orpe-
penenust 30Hbl OUT Obl1 npusAT 3-CyTOUHBII
KpuTepuii cTabuabHOr0 BbIGOPA, KOTAa OCTO-
BEpHbIC PA3JIMYMS CPEJHECYTOUYHBIX 3HAYCHUI
WUT B TedeHuwe TpexX MOCTEIOBATENbHBIX JIHEH
ombiTa otcyrcTBoBasn [2].  IIpomosskurtesb-
HOCTb KaXK/0r0 ombiTa coctasisiaa 10 cyrok.
UcnosbzoBaro 1mo 10 3K3eMILIIPOB KaXKI0TO
BU/Ia B ONbBITAX C OJHOU MOBTOPHOCTBHIO B JIET-
HUI ¥ 3UMHUI CE30HBI.

Jannbsie mo OUT npexacrasisinch B Buje
cpennux 3HaueHuil. Ilockosbky Mertopmnueckue
pazpabotkn A. M. Csupckoro u B. T. Tepe-
menko [10] u amamms manabix [2] moxasanm,
yro ommuOKka omnpegesenuss OWT y rpymmbl
ocobell B TOPU30HTATIBHBIX TEPMOTPATUEHTHBIX
YCTAHOBKAX C YY€TOM BCEX METOJAMYECCKHUX T10-
rpemrHocTeit cocrasiaser =1 °C, pasauuus mo-
Kazateseit, tpesbiaionme 1 °C, cuurtasuch
JIOCTOBepHBIMU. BoJiee /1eTaabHO METOAMKA U3-
nokena panee [3; 4].

B mnepsble cyTKn aKcnepuMeHTa ObLIA Bbl-
SIBJIEHbI W CXOJICTBO, W Pa3JiNuus B TOBEIEHUN
u pacripejiesienun pbi6 Pa3HbIX BUIOB B JKCITe-
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PUMEHTAJIBHBIX TEPMOTPAMEHTHBIX YCJIOBUSIX.
Tak, MosIo/b JIelia B IEPBbIC Yachl MPOSIBJISIA
nnauddepeHTHOe OTHOLIEHNE K TeMIepaTypHO-
My rpaguenty. 3HadeHus T ceroserok mocue
MOCAJKM B TPAJMEHT  BO3PACTAJIM BCErO HA
1,0 °C nerom u 1,8 °C 3umoii. CeroJsieTku apy-
I'MX BUJOB IIPOJIBUTAJIMCh BBEPX IO TPAAUEHTY
TeMieparypbl GoJjiee akTHBHO. ¥ cepeGpsiHOro
kapacs 3Hauenus WT Bospacrasm na 8,8 °C
serom u 6,5 °C 3umoii. Ocobu Kapra u roJio-
BEIIKU-POTAHA B TEPBbIE CYTKHU OIDBITA IPOJE-
MoHcTpupoBasu Goubiuii poct UT B 3umuwmit
nepuog (13,6 °C u 13,6 °C), uem B JeTHmil
(10,9 °C u 4,6 °C). D10 MOXeT ObITb CBS3aHO
¢ Oyubureil pasuuueil sHadenust OUT u rtem-
rnepaTypbl akKJUMaluu B 3uUMHui nepuoxa. Ta-
KUM 06pa3oM, uMesi cXo/jHblii ypoBeHb OWT
B pasHble CE30HbI TO/A, PbIObI, MOMEIICHHBIE
B TEMIIEPATyPHbIE YCJOBHS, COOTBETCTBYIOIIHE
CE30HHDBIM 3HA4YCHUSAM, ObICTpee YXOJMJIN W3
HEPreTHYECKN HEBBITO/IHBIX YCJIOBHIi, CTpe-
MSCh K 6oJiee ONTHMAaJbHBIM (DU3UOJOTMYECKIM
temreparypam [2; 12]. Takux pe3kux u3MeHe-
unit VT, kak B mepBble CyTKH, B JajbHeHIIeM
yoKe He HaOJI0/1a10Ch.

Cuaenyer ormerutp, yro VT B nepBblii geHb
OTIBITA SIBJIJIACH MHTEIPATUBHBIM MOKa3aTeJseM,
XapaKTepU3YyOIIUM [OBEJCHUE MOJIOAN  PbIO
[pU TIONAJAHUKU B HOBYIO TEPMOIPAJNEHTHYIO
cpelly M TI0Ka3bIBAIOUIMM, HACKOJBKO ObICTPO
MIPOUCXO/NUT AJANTAINSA B CJOXKHBIX JTAaOUPUHT-
HBIX YCJIOBHSX TEPMOTIDPA/JMEHTHON yCTAHOBKH.
«Murpannontas akTUBHOCTb» CETOJIETOK MO-
SKeT OBbITb KaK BBICOKOI, TaK M INPAKTHYECKU
Hyzesoii (y mema).

Moustoib Tpex BHJIOB — Kaplia, cepeOpsiHO-
rO Kapacsi ¥ TOJIOBEIIKM-POTaHa, HE3aBUCUMO
OT Ce30Ha TOJIa, JIOCTATOYHO OBICTPO HEPEBU-
rajachb B IPAJUCHTHBIX YCJOBHUSX TEMIIEPATypPbl
B 06JslacTb BBICOKOI Temreparypbl 25—31 °C
(pucynok). CkopocTb BbI6Opa B PasHbIe CE30-
vbl Tofa sHauenmii UT, O6mmskux xk OUT, a
Takyke KpHUBble cpefiHecyTOUHbIX 3HaueHuit UT,
CXOJHBI Y cepeOPSHOrO Kapacsd M TOJIOBEIHIKH-
pOTaHa, O/IHAKO HECKOJIbKO OTJHMYAIOTCH Y Kap-
na. B 3umMHMiT ce30H MOJIOAb Kapra BbIGHUpact
OUT neckonbro Mepsennee. CepeGpsHbIil Ka-
pach ¥ TrOJIOBEIIKA-POTaH, HECMOTPSl Ha CE30H-
HbIe OTJINYUS TEMIIEPATyPbl aKKJIUMAIMH, YKe
€O 2—3-X CYTOK OIIbITa HEePEeJABUTaIUCh 110 T'pa-
JIUCHTY TEMIIEPATypbl IIOYTH WAECHTUYHO. B TO
ske BpeMsi Bbi6op UT B mporecce orbita y MO-

80

JIONU Jiela KapAWHAJIBHO OTJUYAJICS OT TPex
ocraJbHbIX BuAOB. 3Hauenus WT k Kouiy
ombita pasiauyasuch moutu wHa 10 °C, moxasbi-
Basl, YTO IpeABapUTE/IbHAS CE30HHAs TeMIepa-
Typa akkJuManuu BiauseT Ha ypoBenb OUT u
JIMHAMUKY TIpoliecca BbIOOpa.

3unavenne OUT mosnogm kapra B JeTHUit
U 3UMHUI [EPUOJ| OTJINYAIUCH HE3HAUYUTETHHO
(28,7+0,3 °C u 29,2+0,2 °C COOTBETCTBEHHO).
Y Mosoau cepeOpsIHOTO Kapacss U TOJIOBEITKH-
porana 3sHaueHuss OUT B JerHuii ce3oH He-
ckonpko Bbime (30,2+0,3 °C u 30,0+0,1 °C),
yeM B ocenHe-3uMuuil nepuoz (28,4+0,5 °C u
27,9+0,1 °C coorserctBenno). Jlunamukxa UT
Yy Kaplia B TeYCHUE BCEro OIbITa Kapra B JeT-
HUII ¥ 3UMHUN MEePUObI TIOKa3asjaa, 4TO JIETOM
CETOJICTKHU JIOCTUTAJIN TeMIIepaTypbl, OJIM3KOI K
yposHio OUT 6bictpee, yeM 3uMOii, HO B 000-
ux cayyasgx B 3o0He OUT oco6u KOHIEHTPHUPO-
BAJIICh TOJIbKO Ha 7—9-e cytku. Bosee ObicTpoe
nosbiiiene VT y kapiia MOTJIO ObITh BBI3BAHO
6oJiee  BDBICOKOI TEMIIEpATypOil  aKKJIMMaIluy,
U, COOTBETCTBEHHO, MEHBIIUM BpeMeHeM HeoO-
XOJUMBIM [IJIT TOCTETIEHHOI TepeaKkKJIuMaIiun
u  Tepectpoilku  (pu3nos0ro-6MHOXUMUYECKUX
npoiieccoB B opranuszme pbi6. Mosoan cepe-
OpsIHOTO  Kapacsi W TOJIOBEIIKU-POTaHa Tpe-
60BaJIOCh MeHbIlle BPEMEHH sl JIOCTHKEHUS
3oubl OUT, yem cerosierkam Kapma. Y MOJIOIU
Jietia 6b17I0 0OHAPYKEHO /IBA YPOBHS 3HAUYCHUS
OUT: «netnnity — 22,8+0,2 °C u «3uMHIii» —
13,5=0,1 °C.

[Tosryuennbie pe3ysabTaTbhl MOATBEPKIAIOT
MIPE/IIOJIOKEHIE O CYIIECTBOBAaHUU JIBYX THUIIOB
ajjantanun y 60peasibHbIX MPECHOBOAHBIX PbIO
B IIPOIIECCE CE30HHBIX WM3MEHEHWI TeMIepary-
pbI pbI6 B ecTecTBeHHbIX BojoeMax [1; 2; 6-8].
[IBa cesonnbix yposusa OUT cBoiicTBeHHBI Tak-
K€ OT/IEJIbHBIM 0COOSIM MOJIOJHM PEYHOTO OKYHS
Perca fluviatilis [9]. Otmernm, 4to OfuH, He
3aBUCHMBIIl OT ce30Ha rojaa, yposerb OUT,
OYEBHU/IHO, CBOWCTBEHEH CAaMBIM TETLIOIOONBBIM
BU/IaM, OOUTAIONINM B MPECHBIX BojoeMax Poc-
cu. HeoOxomuMbl JajbHEHIINe HCCaeJ0BAHNS
10 BBISICHEHHIO TOTO, HACKOJBKO XapaKTepPHO
3TO sIBJIEHUE [T MOJIOAU GoJiee B3POCJIbIX 0CO-
6eil APYTUX TEMI0JI0OMBBIX U XOJIO0Z0JI00MBBIX
BU/IOB PBbIO.

Taxkum o6pasoM, B XOjie TPOBEIEHHBIX HUC-
cJeoBaHnit OBLJIO BBIABJICHO, 4TO Y HamnboJjee
TEII0MIOOUBBIX BUIOB PbIO — Kapra, cepeGpsi-
HOTO Kapacs M TOJIOBEHIKH-POTaHA CYIECTBYET
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onun crtabunbublii ypoBenb OWT, He 3aBu-
cAmuil  OT TeMIlepaTypbl IIpeJBapUTeabHON
Ce30HHON akkjuManuu. [y ceroJsieTok Jenia
6bL10 BbigBJeHO Ba ypoBHs OUT B pasubie
CE30HBI T0/Ia, CYIIECTBEHHO PA3JIMYA0NIINXCs
110 3HAYCHUIO.

Pesyabrarel paboTbhl, uMeElOlue Ipe/iBa-
PUTEJbHBIN XapaKTep, NPeACTaBJSIOT 3HAYM-
TeJbHBIIl MHTEpeC JJsi UXTUOJOTOB, CIIelua-
JINCTOB BBICHICH ITKOJIBI U PBIGHOTO XO3SHCT-

Ba. B mepByio ouepe/b MOTOMY, 4TO 3HAUYCHUE
OUT xapaxTepusyer 3K0JOro-(hU3UOTIOTHYE-
ckuit ontumym Mosoaun poi6. M. J[KOGIMHT
MIOJATBEP/AUJ 3Ty 3aBUCUMOCTb Ha npumepe 49
BHU/IOB PbI6, OKa3aB BBICOKYIO KOPPEJSAIUIO
MEX/IY TeMIIepaTypoil ONTUMAJIbHOTO POCTa U
snauenneM OMT [12]. Takoe ke cooTBeTCT-
Bue ObLJIO OTMEYEHO HaMU Ha IIPUMEPE MO-
goau 11 BuIOB mpecHOBOAHBIX GOpeabHbIX
BUZOB pbi6 [2].
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YPBO3KOJOTNMYECKUI AHAJIN3
®UTOIEHOTUYECKOTO ITJOKPOBA
KOMILIEKCHOM 3EJEHOM 30HBI BOJIbIIOTO
TOPO/IA

B. A. Kyuepssoiii, B. B. IlonoBuu

B crarbe packpbiBaeTcsi  XapakTep aHTPOIOreHe3a, YCHJMBAIONMICS OT Tepudepnitnbix
ABTOTEHETHYECKUX JI0 BHYTPHUTOPOJCKNX aHTPOIIOTEHETHYECKNX (PUTOIEHOTHYECKNX KOM-
IJIEKCOB; Ipejiaraercss Kiaccudukanus GHOTeolleHO30B ypOOreosKo6nOTbl Ha IIpuMepe
r. JIbBoBa.

KioueBbie cJioBa: 6HOFEOH€HOTI/I‘-I€CKI/Iﬂ TIOKpPOB, aHTPOIIOT€HE3, KJIaCCI/IClJI/IKaLH/ISI 6uoreo-
I1IEHO30B.

URBOENVIRONMENTAL ANALYSIS
PHYTOCENTRAL COVER INTEGRATED GREEN
ZONE BIG CITY

V. A. Kucheryavyj, V. V. Popovych

Modern biogeocenose covering large cities is a complex autogenetic and anthropogenic
plant communities. The nature of anthropogenesis, which increases from peripheral to
inner autogenetic anthropogenic phytocenotic complexes, is disclosed. A classification of
biogeocenoses environmental biota city is proposed.

Keywords: biogeocenotic cover anthropogenesis, classification biogeocenoses.

WccaenoBanns OMOTEO0IeHOTHYECKO-
ro TOKPOBA KOMIIJIEKCHON 3€JIeHOW 30HbI
r. JIbBoBa, a Takke MojeanpoBanue (HUTOIE-
HOTUYECKUX KOMIIJIEKCOB YpOOT€0IKOGUOTHI,
OTpa)KeHHOe B paspese-mpoduie TOPOACKOI
skocuctembl (puc. 1), mosBomsger caenath
psiZi 06001IeHNIT, PACKPBIBAIOIIUX XapaKTep-
Hble O0COOEHHOCTH YPOOTEHHBIX IIPOIECCOB,
KOTOpbIE TPOTEKAIOT B KOMIIJIEKCHBIX 3eJe-
HBIX 30Hax Goubumx ropogos (K33TD) [1; 2;
5]. KommiekcHas semeHast 30Ha r. JIbBOBa
B COOTBETCTBUU C HKOKJIUHHON auddepen-
nuanueit [2] pasmesnena Ha 4eTbIpe 3KOJO-
ro-UTOIEHOTHYECKUX [0sICa (MoIl): 1 -
MPUTOPOIHBIE JIECHDBIE, JYTOBbIEe W GOJOTHBIE
skocucrembl; II — mapkosbie maccussbr; III —
caabl U ckBepbl; IV — 3ejieHble HaCAXK/IEHUS
yauil u miaonianei [3].

© Kyuepsorit B. A., [Tomosmu B. B., 2013

Cepnﬂ «bunonornveckne HayKun»

I. Ha mepudepnn, a taxke (parMeHTapHO
Buytpu K33 pasmemiaercss aBroreHeruyeckast
(camopasBuBaiomasics) JiecHasi, GOJIOTHAs, Jiy-
roBasg M crenHass ecrectBeHHas (YCIOBHO KO-
peHHas1) m HarypasibHas (c1a6o M cpeaHe m3Me-
HEHHAsI XO3SHICTBEHHON /1eSITeJIbHOCTBIO YCJIOBHO
KOPEHHast ¥ TPOU3BOAHAA) PACTUTETHHOCTD,
IIpe/ICTaBJIeHHAs! IeHOKJIMHAMH IIEPBOTO M BTOPO-
ro ODII. Ona orsmyaercst npeobIaJaHueM aro-
(uTOB, KOHTHHYAJIBHOCTBIO, CTAOMJIBHOCTBIO (Du-
TOIIEHO30B M TIPOYHOCTBIO CBsI3el MeX/ly HUMH, O
YeM CBUJIETEJbCTBYET MIMPHHA 5KOTOHa (IMprHa
MEPEKPDITUST HKOJTOTUYECKUX aMILTUTY/L).

[l GUTOIEHO30B aBTOT€HETHYECKOH pa-
CTUTEJBHOCTH XapPaKTEePHBIMH SIBJSIOTCS 9H/O-
HKOTeHeTHUEeCKHEe, COOCTBEHHO-AEeMyTAlllOHHbIE
U aHTPOIIOTE€HHO-/IEMYTAI[IOHHbIE CYKIIECCUH,
HalpaBJieHHble Ha (POPMUPOBaHUE YCJIOBHO-KO-



pernbix (MCXOAHBIX), a TaAKKe eCTCCTBEHHBIX W
UCKYCCTBEHHBIX I[€HO30B.

II. Mexny nepudepuiinoit vactbio K33T u
TOPOJICKOIl 4epToil pasMelieH arpoJaH/madr-
HbIT GJIOK (PUTOIIEHOTHYECKOTO MOKPOBA C €ro
AHTPOIIOTEeHETHYECKUMU (perymupyembivn)
CETbCKOXO3SUCTBEHHBIMEI ~ arPOIEHO3aMHU,  TI0-
MOJIOTOIIEHO3aMHU, ~ CTPHUIIONEHO3aM1,  BUTOIIE-
HO3aMHU, MPATOIEHO3aMU U CAT0BO-MAPKOBBIMHE
sneMentamu  (CHJIBBOIEHO3aMH, TIPATOIIEHO3A-
Mu, (HJIOPOLEHO3aMU | [IP.), Clenu(UuuecKuMu
neHokguHamu Tperbero JMDIL. 3xpech MUPOKO
Mpe/CTaBIeHa MOCTCHHAHTPOIHAS — CEreTallb-
Hasg U TPOTOCHHAHTPOITHAS pylepajbHas pa-
CTUTEJBHOCTD CETBbCKOW MECTHOCTH, KOTOPYIO
b. M. Mupkun u M. T. Caxamnos [3; 4] Bbize-
JII0T B oTAebHblil Tun. Cra6uibHOCTh (uTO-
1IEHO30B YMEHBINAETCS U 3aBUCUT B OCHOBHOM
OT ypOHA AHTPOIOPETYJINPOBAHUST, CBSI3U MEXK-
[y TeHo3aMu 0CJaa0eBaioT, a IMUPUHA IKOTOHA
Cy’Kaercs, 4To BefeT K (HhOPMUPOBAHUIO [IHC-
KPETHO-KOHTHHYAJBHOTO MOKPOBA.

Jlst  pUTONEHO30B  arpoOAHTPOTIOTEHETHYe-
CKOIl PACTUTETBHOCTH XaPAKTEPHBIMU SIBJISIIOT-
cs1 hopMUpyIOIUe CUHY3UN KYJIbTYPHbBIX (DUTO-
1IEHO30B, XOTSI BCTPEUYAIOTCS U JETPAJOTEHHbIE
KaK CJIEJCTBHE HEPAIMOHAIBHOTO BbITTAca CKO-
Ta, OCYIIEHUs 3eMeJib U T. JI.

1. B npegesax ropoAcKoil uyeptbl (GopMu-
pyeTcst aHTPOMOTeHeTHYeCKuit OJIOK dyCUHAH-
TPOMUYECKOTO (DUTOIIEHOTHYECKOTO TOKPOBA C
€r0 CaI0BO-TIAPKOBBIMI (DUTOIIEHO3aMH TTPENMY-
MIECTBEHHO € y4acTueM anTponoduros (CHIbBO-
LIEHO3bI, IIPATOLEHO3bI, (JIOPOLEHO03bI, (pyTO-
1eHo3bI U ap.) Tperbero IDII.

Cra0H/IbHOCTD  MCKYCCTBEHHBIX  (pHTOIe-
HO30B YMEHBIIAETCS ¥ TIOJHOCTHIO 3ABUCUT OT
AHTPOIOPETYINPOBAHNSI, 3aTO B MPOIECCE YP-
6orene3nca  TOSBJSIOTCS — aBTOTEHETHYECKIE,
crabuabibie pyaeponenossr (cm. puc. 1). Cea-
31 Mexay (UTOIEHO3aMi YacTO MPEPBIBAIOT-
cs1, TMMUPUHA 9KOTOHA MUHUMAJIbHAS, a WHOT/A
OH COBCEM OTCYTCTBYET, YTO BeEeT K IOJIHOI
JUCKPETHOCTH  (DUTOIEHOTHIECKOTO — MOKPOBA
(motHasa sacrpoiika u 3amomenue) [3].

AHTPOTIOTEHETHIECKIE ¢uTorenosn
XapaKTepu3ylTcss aHTPOMOTeHHOMOPMUpY-
IOMUMHI  CYKIIECCUSIMU  TTPEUMYIIECTBEHHO
CaJloBO-TTAPKOBOTO  Xapakrtepa. Jlerpaso-
TeHHble CHHTEHETUYECKNE CYKIIECCUU TOSIB-
JISIIOTCST B MeCTaX [JeBACTAIUU MPUPOJTHBIX
nangmadTos (Kapbepbl, CBAaJKM, HACITH
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U T. 1.), IOpeBpamasch CO BPEMEHEM B
MPOTOIEHO3bI U ABTOIEHO3bI.

Cureryer OTMETHTH, YTO OTCYTCTBHE 3KO-
TOHA MEXKJY COCEACTBYIOUMMHU COOOIIECTBAMU
WIN OTPAHUYEHHOCTb PACIPOCTPAHEHUS CO06-
IIECTB B IIPOCTPAHCTBE CIIE HE CBUCTEIbCTBY-
eT 00 OTPAaHNYEHHOCTU IKOJOTUIECKOTO 06beMa
9KoTOomMa. 3a CYeT KOPPEKTUPOBKU TPAIUEHTOB
BHENHEH cpezbl (perympoBaHue TEIIoBOTO U
BJIATOCTHOTO PEKUMOB, BOCIIOJTHEHUE HEIOCTAT-
Ka OpraHMYeCKMX BEIIECTB B I0YBE M T. [.)
JlayKe B YCJOBHSX JKECTKOH JIUCKPETHOCTH
rPAHUIl 9KOTOM MOMKET WMETb IIMPOKHIl 9KO-
gornyeckuii o6bem  (Me30TpodHO-Me30dUTHBIE
IBETHUKM, TA30HbI, AIMOHCKUE W JPYTUE CKAJb-
Hble cajbl MOCPeAH ILIOTHOI 3acTtpoiiku). Ha-
n6OJIbIIYI0 YCTOHUUBOCTD B YCJIOBUSAX SKECTKOI
JMIUCKPETHOCTH TIJIOTHOM TOPOJCKOHM IKUJIOH 1
IIPOMBIIIIEHHON 3aCTPOEK MPOSBUJIN YIPOIIECH-
HbIE TI0 CBOEMY BH/IOBOMY COCTaBY M CTPYKType
aBTOTeHHBbIE COOOIIECTBA TOO0POKHUKOBO-CIIO-
PBIIIEBOTO KOMILJIEKCA.

CHmxenune  crabuiabHoCTH  (DUTOILECHO3A
MPOUCXOAUT OJHOBPEMEHHO C OcJalJeHrneM
CBsI3eil WM OTHOIIEHNH KaK MeXX/1y pacTUTeJb-
HBIMH COOOIIECTBAMHU, TaK U C BHENIHEH cpe-
JIOf, ¢ KOTOPOW TIOCTOSHHO B TOW WJU WHOM
¢gopMe OHHU TIOJTYYalOT BEHIECTBO M 3SHEPTUIO.
3a cyer UMIOPTUPOBAHUS BEIIECTBA W HEPTUU
MIPOUCXO/AT KOHTHHYAJIbHO-AMCKPETHBIE B3a-
MMOOTHOIIEHUST C WX CJIOYKHONH KoMOWHaImen
cBgseii. TpyaHocTb npoBefieHuss NOAOOHBIX UC-
CJIE[IOBAHUN COMPSDKEHA ¢ OTGOPOM METOAUKU
U yCTAHOBJICHHEM KPUTEPUEB yuyeTa CBs3eil u
OTHONIEHU.

Uccnenosanue 3ouanbibix (remepo6odop-
MUPYeMbIX) U azoHambHbIX (aremepoGodopmu-
PYIOIMX) MEHOKJIUH TI03BOJHIO Pa3paboTaTh
KJIACCU(DUKAIMOHHYI0 CcXeMy CcyKieccuii  (u-
TOlleHOTHYeCcKoro 1okpoBa. Cyxneccun bu-
TOIIEHOTUYECKOTO TOKPOBA Mbl Pa3eUin Ha
npupogubie (CUHIeHeTHYECKUE M 9H05KOTeHe-
THYECKHUE), aHTPONOTeHHO-Ipupoanbie  (aemy-
TAIIMOHHDIE) M AHTPONOTeHHbIC (KyJIbTYPHbBIE 1
JIerpajlOreHHbIE) .

IV. Yetseprprit DIl MoxxHO HasBaThb
PUTONEHOTUYECKUM YCJIOBHO, MOCKOJbBKY OT-
JIEJIBHOCTOSIINE JICPEBbS YJINYHBIX IMOCAJ0K
HE CO3/Ial0T TIOJHOLEHHBIX (PUTOIIECHO30B.
Hckamouenne coCTaBAAIOT aJjlJeidHbIe ITocaj-
KN Ha BETETUPYIOUMUX YyYacCTKaX TOPOJICKON
3aCTpPONKU.
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Tosbko riy6oKkoe 3HAHHE TEHE3UCa pacTu-
TEJBHOCTH U e (DYHKIMOHAJIBHOI IIpejiompe-
JICJICHHOCTH MOJKET OGECIIeYUTh OITHMATIbLHOE
yrpasJieHne ypooreoako6noToii. Pazpaborannas
Hamy Kaaccuurarms Gurorenozos (puc. 2)
MOCTPOEHA Ha BbIAEJAEHUN KOpPeHHOi (yca0BHO)
9KOJIOTUYECKON TPYIIIbI accoluanuii uiam, Io
BO3MOJKHOCTH, KOPeHHOI accormain (JiecHbie,
GOJIOTHBIE, CTEIHBIE, JYrOBbIC, BOJAHBIE) U e
IIPOU3BO/IHBIX — MPUPOJHLIX U AHTPOIIOTCHHBIX.

IMocnesumne, B CBOIO OYEPEb, MOAPABAECAAIOTCS
Ha camopassuBaionmecs: (camoperympyembie):
CUJIBBOIIEHO3bI,  TTPATOLECHO3bI,  (PPYTOLEHO3BI,
PY/IEPOLICHO3bI M PETryJMPyEMble: CHIBBOIECHO3BI,
MPATOIEHO3bI,  (DPYTOIEHO3bI,  CTPUIOIECHO3BI,
(bJIOPOIIEHO3BI,  arpOIEHO3bI, TIOMOJIOTOIECHO3BI,
BHUTOICHO3bI M aKBAICHO3BI. [IpUPOHBIE TIPO-
U3BOJIHBIE TIEHO3bI JIOTIOJHUTENBHO TIOAPA3ICIS-
10TCS Ha CJaGOU3MEHEHHbIE, CPEIHEn3MEHEHHbIE,
CUTBHOU3MEHEHHBIE U OYEHb CUTBHOUZMEHEHHBIC,
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1. Knaccndukaimonnas cxema GHOTeOIEHOTHIECKOTO TOKPOBA yPOOre0dKOGHOTBI
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ypOaHU3MPOBAHHBIX
(QYHKIIUOHANBHBIX  JaHAMA(TOB  ABUJIACDH
OCHOBOIl  JJIs1  cHCTeMaTH3anuu  (QYHKIHO-
HAJbHBIX  9yreMepoGHbIX  (peryampyembix)
(UTOIEHO30B M <«3aKpEIIeHusIX» HX 3a CO-

Kaaccudukanns

orBercTByOUMMU ganamadramu  (tabauna).
OnHOBPEMEHHO KasKI0MY (DYHKIUOHATIBHOMY
JaHAma@Ty MOTYT COOTBETCTBOBATH OIIpeje-
JICHHBIE THIBI €CTECTBEHHO Pa3BUBAIONIMXCS
(camoperyupyemMpix) (DUTOIEHO30B.

Tab6numna

Yuyactue aHTpOl’lO(l)PITOIleHOIiOB B (bymcuuonamﬂ{mx Jla}mmad)'rax TEOKOMILJIEKCa ropoaa

DyHKINMOHAIBHDIN JaHmapT Puroneriosot
HeperyJnpyembie peryJmpyembie
A3pOTIOpTOBbI 1:2:3:4 1:3:5:6:7:9
Ckutajickoit 2:3:4 3:5:6:7
Ca/10BO-11apKOBBIit 1:2:3:4 1:2:3:4:5:6:7:9
JKunoit 3acTpoiikn 1:2:3:4 1:2:3:4:5:6:7:8:9
CoOnKy/JIbTYPHbBIN, TOPTOBbIi 1:2:3:4 1:3:5:6:7:9
Crazunonnbiii (copTuBHBIii) 1:2:3:4 1:3:5:6:7:9
[TpoMbIIITEHBIX TIPEATIPUATHIL 3:4 3:5:6:7:9
TpancroprHbIit 2:3:4 3:5:6:7
T'opHogo6biBatonii 1:2:3:4 3:5:6:7:9
T'opHomepepabarbiBatoIiii 2:3 3:5:6:7
T3IL u ADC 1:2:3:4 1:3:5:6:7:8
XumMnueckuii 2:3:4 3:5:6:7:9
ABTOIOPOT 2:3:4 3:5:6:7
JKese3nnix mopor 1:2:3:4 1:2:5:6:7
JInmmit anexkrponepesayu 2:3:4 1:3:7
JInnuit Hedprerazonogayun 2:3:4 2:3:7
Kapoepnr 2:3:4
OrBasibl 2:3:4 1:2:3:4:5:6:7:8
Teppuxonbt 2:3:4 1:3:4:5:6:7
Cpaskn 2:3:4
Cesbexmit 1:2:3:4 1:2:3:4:5:6:7:8:9
[TpousBo/iCTBEHHbIC 30HBI KOJIXO30B U COBX030B 2:3:4 3:4:5:6:7
[Toseoii 2:3:4 2:3
Jlyrosoii 2:3:4:9 3
CaioBblit 2:3 2:3:4:7:8
JlecHOIl 3aKPBITBIX IIPOCTPAHCTB 1:2:3:4 1
JlecHoit OTKPBITBIX MPOCTPAHCTB 1:2:3:4 1/ zlf%{lg.g}\;l.)gKaH.)
O3epHO-TIPY10BOIt 3:4 3:7:9
Peunoit 2:3:4 3:7:9
Jlecomnapkosbrit 1:2:3:4 1:3:4:5:6:7:9
JlyronmapkoBbIit 2:3:4 2:5:6:7:9
T'uapomaproBbrit 2:3:4 3:5:6:7:9
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Takum o06pa3oM, ropoj Kak MHOTO(MYHK-
UOHATbHAST IKOCUCTEMA TIPEJCTABJIEH BOCe-
MbIO THUIIAMU AHTPOIOTCHHBIX JIAaHAIAPTOB 1
nx 32 Bapuanusamu. Kaxaplit n3 32 aHTpOIIO-
TeHHBIX JIaHAMAMTHBIX 00pPa30BaHMil, SBJSASACDH
COCTAaBHON YacCThIO TOPOJCKOTO TEOKOMILIEKCA,
OTHOCUTCS K KOHKDPETHOMY IPUPOJIHOMY JIaH-
amadry, MectHoctH, ypoummy u danuu. Ox-
HOBPEMEHHO KayK/blil 13 32 (PYHKIMOHAJbHBIX
JanamadToB B paMKaX CBOMX JaH/madTHO-
JKOJIOTUYECKUX  CTPYKTYP  XapaKTepH3yeTcs
OTIPE/ICJICHHBIM COCTOSIHUEM (PUTOICHOTHYECKO-
ro TOKpOBa.

Opuu ¢yHKUuOHANbHBIE JaHAmAdTb, Ha-
npuMmep, JIeCOX03sHCTBEHHbIE, JIECOIapPKOBBIE,
JIyTOBBIC,  TUAPOMOP(HDbIC,  PeKpealnoHHbIe
UMEIOT TPUPOJHBIN XapakTep U IIpeCcTaBJie-
HbI HEPETYJUPYEMbIMH CaMOPa3BUBAIONIUMU-
cs mparorienodamu. OpHako B OOJIBIIMHCTBE

(YHKINOHANBHBIX JIAHAMAMTOB IIPUCYTCTBY-
10T peryJupyeMble pacTHTesbHble COOOIIeCTBA!
CHJIbBOLICHO3bI, ~ arpolleHO3bl, IIPATOLEHO3bI,
IIOMOJIOTOIIEHO3b!, (DJIOPOLIEHO3bI, CTPUIIOLEHO-
3bl, (PPYTOLEHO3DbI, BUTOL[EHO3bl U AKBAICHO3bI.
B 10 e BpeMsa MHOrue (QYHKIMOHAJIb-
Hbple JaHAma@Tbl, 0COOEHHO IPOMBIIIIEHHBIX
I TPAHCIOPTHBIX IPEANPUATUI, CKJIAACKUE,
aBTOZIOPOT U T. [., IPEACTaBJICHbl B OCHOBHOM
CaMOPA3BUBAIOIIIMUCS PACTUTEIbHBIMU  COO0-
II[eCTBAMU — Py/IePOLIeHO3aMHU, IIPATOI[eHO3aMH,
(dbpyTorneHozaMu U gaxe cuabBoreHosamu (3a-
Iy HIEHHBIE JIECOTIOIOCHI 1 TAPKOBBIE TTOCAJKH),
T. €. aKyJbTYPHBIM PACTUTEJbHBIM IIOKPOBOM,
KOTOPBIil OTIMYAETCS CTAaGUIBHOCTBIO U YCTOI-
YUBOCTBIO K HEOIAronpusaTHbIM (hakTopaM ro-
POJICKOIT  cpefibl. ITH (PUTOICHO3bI — pe3epB
JUIST JajibHelinero popMUpOBaHUS Cal0BO-Iap-
KOBBIX JIaHAA(MTOB U UX (DUTOLEHO30B.
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COAEP/KAHUE TAKEJIBIX METAJIJIOB B
3EPHE O3UMOM U HPOBOI/I INIITEHUILbI,
IIPOU3PACTAIONIEIl B PA3HBIX
IKROJOTHYECKHUX YCJOBUAX

C. B. Ilyraes

B crarbe Ha OCHOBE MHOTOJIETHHUX JIAHHBIX /OKa3bIBA€TCA, YTO COAEPKaHUE TAKEJIbIX Me-

TAJJIOB B 3€pHE SPOBOM M O3UMON IIIEHUIIbI 3aBUCUT OT THIIA TOYBBI,

KOHIIEHTpAIuu B Heil

METaJJIOB, YPOBHA TEXHOTCHHOTO 3arpA3HeHunsd 1 COOTHOIICHUA 3TUX Cl)aKTOpOB.

KoueBbie cjoBa: TsiKesbie METaJIJIbl, IMIICHUIA, THUIT ITIOYBbI, TEXHOTCHHOE 3arpA3HCHUE.

CONTENT OF HEAVY METALS IN THE GRAIN
AND WINTER WHEAT GROWING IN DIFFERENT
ENVIRONMENTAL CONDITIONS

S. V. PUGAEV

Long-term data shows that the concentration of heavy metals in grain of spring and
winter wheat depends on the soil type, the concentration of metals in them, the level of
technogenic pollution; the correlation of these factors is considered in the article.

Keywords: heavy metals, wheat, soil type, technogenic pollution.

IIponsBoacTBO 3epHa MIIEHUIBI TIPEICTAB-
sisier coO0oi BajkHOE HampasJieHne oGecTiedeHust
IIPOJIOBOJIBCTBEHHOH ~ GE3011aCHOCTH  CTPAHDI.
B cBsisu ¢ atuM HEOOXOAMMO BbIpAlUBaTh Ta-
KOe 3epHO, MyKa U3 KOTOPOro nMesa Obl BbI-
coKue XJeGoleKapHble KadecTBa U COOTBETCT-
Byonrytlo ['OCTaM aKoJiOTHUECKYIO YHCTOTY.
B uactHocTH, cojepikaHue B 3epHE TSXKEJbIX
meraos (TM) nomkno He mpesbrmrats 11JIK
n orBeuaTb usnosorndeckuM HopmaM. Ha
3TOM OCHOBAHMHU II€JIbI0 HAIIETO MCCJIE0BAHUS
6bLI0 oripejiesienne conepskanusi TM B 3epue
MHIEHWIbI MW II0YBE€ M3 arpoOIlOYBEHHBIX pal‘/’lo—
HOB, Ppa3JIMYAIONMXCS 110 COCTABJSIONMM HX
THIIAM 104YB. B 1poriecce paGoThl BbISABJIAJICS
ypoBHeHb TM B 3epHe SPOBOH M O3UMOI MIIe-
HUI[ U3 PaA3JIMYHbIX arporno4YBEHHbIX paI‘/JIOHOB;
u3yyaJicsl BajoBblil ypoBeHb TM B mouBax mc-
cJIelyeMbIX PailloHOB.

B cBs3u ¢ mmpokuM HabOPOM THIIOB 110YB
B Pecny6iuke MopioBus, ee Tepputopus
YCJIOBHO OblIa pasjiesieHa Ha ISAThb arpolOuBeH-

Cepnﬂ «bunonornveckne HayKun»

HbIx paitonos [1]. Hamu ucciegoBasics mepsbiit
paiioH, cojep:Kanuii JePHOBO-TIOA30JUCTbIE U
cepble JIECHbIE TI0YBbBI JIETKOTO T'PAHYyJIOMETPH-
YECKOTO COCTaBa; TPETUH — C CEPhIMU JIECHBIMU
TSDKEJIOCYTJIMHUCTBIMUA TIoYBaMu. YeTBepTbill —
C BDIIIE/JIOYCHHbIMN TH)KG]IOCyFJII/IHI/ICTbIMI/I uep-
HO3EeMaMH.

PernpesentarusHasi BbI6OpKa 11po0 3epHa 1
MOYBBI OCYIIECTBJISIACh B pailoHaX, KOHTPACT-
HbBIX 110 TUILY II0YB. AHa]II/IS HpO[[yK]_[I/II/I n 1104YB
IIPOBOJIMJICSE  PEHTTeHO(JIYOPECIIEHTHBIM ~ METO-
noM [2; 3]. Pesysabratbl 00pabaThbIBanCh CTaH-
JIAPTHBIMU CTATUCTUYECKUMU MeTofgamu 1o [4].

Osumas nwenuua. B 3epHe 03UMON TIIIIE-
HUIBI U3 1-r0 arporouyBeHHOTO palioHa B CJe-
JOBbBIX KOJIMYECTBaX 6bIJI Haﬁ[[eH CBUHEI] (CM.
Tabn.), a U3 3 u 4-ro pasauuua ObLIM HEI0-
CTOBEPHBIME, BO3MOXKHO, M3-32 OY€Hb BBICOKON
Bapuabenabroctu. Cpean mouB 06C/€I0BAHHBIX
pailoHOB MaKCUMAaJbHAST KOHIEHTPAIIUS MeTaj-
Jla OKazaJjach B 1-M, B Apyrux Oblaa MeHbIIeit
nm  asHajornuHoil. Koadduuuent Bapuaim

© Ilyraes C. B., 2013
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B 1-M u 3-M pailoHax ObLT TPAKTHYECKH OJH-
HaKOBBIM, a B 4-M pailoHe — BbIllle 13-3a He-
PABHOMEPHOTO 3arpsi3HCHUS, BEPOSTHO, BCJE/I-
CTBUE HAJIWYUS TOYEYHBIX HCTOYHUKOB IIPO-
MBIIIJIEHHBIX BBIOPOCOB. Bbicokoe cozep:kaHime
BAJIOBOTO CBUHIIA B MAXOTHOM cJjioe 104YB 1-ro
paiioHa 06yCJIOBJIEHO, BO3MOKHO, €r0 yPOBHEM
B TOJICTUJIAIONINX TOPOJIAX.

Konnenrpanus mMean B 3epHE 03UMOIi IIIIe-
HUIBI U3 4-TO paiiona ObLTa JOCTOBEPHO BBIIIE,
yem u3 1-ro m 3-To pailoHOB, TJe OHAa OKa3a-
Jlach OfIMHAKOBOI. B mouBax 1-To paiioHa BBI-
SBJICHO MaKCHMaJbHOE BaJIOBOEC COJCPIKAHUC
Me/d, a B IPYTUX OHO OBLIO JIOCTOBEPHO MEHb-
e M OJMHAKOBbIM. Meab ob6sajana caMbIMu
BBICOKHMHU Cpefu MeTaLIoB Koaddulmenra-
MU BapHaluu. ITH JAHHBIC CBU/CTEJIbCTBYCT
O TOM, 4YTO YPOBEHb MeJU B 3€PHE C TeppH-
TOPUU 4-TO arpoIOUYBEHHOTO paiioHa CJIOXKUJICS
B pe3yJibTare COBOKYIHOCTH BBICOKOTO COJEp-
JKaHUSI B 4YCPHO3eMaxX IO/BMKHONW (opMbl [S]
U TEXHOTEHHOTO 3arps3HEHMUS.

Ilpn oamHAKOBOM CO/EPIKAHUN MapraHiia
B 3CpHE M3 PA3JMYHBIX MECT IIPOU3PACTAHUS
xoadPUIUEHT ero BapHaluy Bo3pacrasi or 1-ro
paiiona k 3-My paiioHy u gasee k 4-my. Kosu-
YeCTBO BaJIOBBIX (DOPM Maprasiia B Mo4YBe — ca-
Moe BbICOKOe cpean uccraeayembix TM. B 1-m
arporoYBEHHOM pailoHe OHO ObLIO MaKCHUMAJIb-
HBIM, C CaMbIM HHU3KHM K03(h@UINEHTOM Ba-
pHAIK ¥, COTJIACHO HAIMM M JIMTCPATYPHBIM
[5] mannbiM, ypoBHeM 1oaBHKHBIX (hopm. Ilo-
YBbl 3-TO M 4-rO PailOHOB COJEPKaJM Mapra-
Herl B GoJjiee HU3KOI KOHIEHTPAIMH HO HUMEJN
6oJibllle TIOABIKHBIX (POpM 1 6oJice BBICOKHE
u 6smskue xoahPUIUEHTbl BapHallu.

CuaetoBatesibHO,  Gojiee  HEPABHOMEPHOE
pacnpe/iesieHie Mapratiia B 1oyBax 3-ro u 4-ro
PalloHOB OTPA3WJIOCh Ha BapuaGeJbHOCTH CO-
JICP’KaHUs METaJlla B 3€pHE.

B xome uccreoBanus BbISABUIIACD TEHJICH-
U K YBEJUYCHHUIO KOJUYECTBA XpoOMa B 3€p-
He O3UMOI mIeHuIpl oT 1-To k 3-My paiiony
n pganee k 4-my. Kosdduunuent Bapuanun
€ro KOHIIeHTpaluum B 3epHe u3 1-ro pailoHa
OblJI O4YeHb BBICOKHUI, M3 3-TO — IIOYTH B J(Ba
pasa MeHbllle, a U3 4-r0 — MPaKTUYECKU B /(B
pasa Bbime, yem B 1-m. Cpeznee copep:kanue
BAJIOBOTO XpOMa B IOYBaX BCEX PAilOHOB Ha-
XOJIMJIOCh Ha BTOPOM MECTEe MOCJEe MapraHia.
OHO /10CTOBEPHO YMEHbBINAJIOCH OT 1-T0 paiioHa
K 4-my paiiony. HauGosblinee sHaueHue Koad-

90

¢uienTa Bapuanun UMesn Mmoysbl 1-ro, a Mu-
HuMmaJbHoe — 3-ro paiionos. CueqoBaresibHoO,
CHIDKEHHUE COZIepsKaHMs XpoMma B 1ouBe OoT 1-ro
paiioHa K 4-My C OJHOBPEMEHHBIM €ro BO3pa-
CTaHUEM B 3CPHE SIBUJIOCH, BO3MOXKHO, CJIC/ICT-
BUEM YBEJMYEHUS MOJABUKHOCTU HTOTO METaJ-
Ja, Kak n meau. [lnsg 3epHa u3 3-To paiioHa
HanGoJiee BEJMKO BJIUSHUC IIOYBDLI: HOBBIIICH-
HBIil yPOBEHb MeTaJljla, OTHOCUTEJIbHO HU3KHE
3HAUCHUS OMMOKU CPe/IHEl BEJIMYMHDBI U KOA(-
¢urnrenrta Bapuaru. IIpn atom 3epho u3 1-ro
n 4-ro pailoHOB mMeeT GOJIBINYI0 BEPOSITHOCTD
TEXHOTCHHOTO 3arpSA3HEHUS XPOMOM.

Aposas nwenuya. B 3epne u3 arponoyset-
HBIX 3-TO M 4-rO PAiioHOB co/iep:KaHKue CBUHIA
MIPAKTUYECKN OJIMHAKOBOE, KaK ¥ B O3UMON
IIIIEHWIIE, HO C BBICOKOI CTENEHbI0 BapbHPOBA-
HUSI, 4TO YKa3bIBAaCT HA BO3MOKHOE TEXHOTCH-
noe sarpssuenne (cM. Ta6um.).

Copep:kanue Meau B 3epHE SPOBOW IIliie-
HUIBI U3 3-T0 paiioHa ObLIO JOCTOBEpHO B 6
pa3 GoJjble, 4eM Hu3 4-r0, HO C HHU3KUMHU U
IPAKTUYECKU OJMHAKOBBIMU Ko3a(dduimenra-
MU Bapuamuu. B c¢Ba3u ¢ Tem, 4TO y 03UMOI
MIIEHUIIBI B MOJOOHBIX  YCJIOBUSIX MMEJIHCDH
IIPOTUBOIOJIOKHBIE 3HAYCHUS, Pa3jinyusg B ee
KOHIICHTPAIIMN 3aKJIOYAJNCh B OMOJOTMYECKUX
0COOEHHOCTSIX KYJbTYPHL.

Mapraser| B 3epHe COAEPIKAJICH B OJMHAKO-
BbIX, KaK M Yy O3WMOIl IIICHUIIbI, KOHICHTPAIUIX
u ¢ 6GoJjiee HU3KUMHU, 4eM y Hee, Koadduienra-
MU Bapualuy, 4TO CBH/ETEJbCTBYET O ee (O0JIb-
mieil  110/{BEP;KEHHOCTH  AHTPOIIOTEHHOMY  3arpsi3-
HeHMo. BO3MOXKHO, 3TO CBSI3aHO € PA3IMYUSIMU
B JUIMHE U OCOOEHHOCTSIMU TIEPUOJIA BETCTAIIUH.

Copep:kaHue XpoMa B 3€pHE B 3aBHCH-
MOCTH OT pailoHa pasjinyajnoch B 2 pasa, HO
He J10cTOBEepHO. Bbicokue koadduimentor Ba-
pHAIMK  CBUJETEJIBCTBYIOT O €r0 BO3MOKHOM
3arpsisHCHUN, OCOOEHHO M3 4-r0 paiionHa, rie
co/iepJKaHue XpoMa B 3epHe ObLIO BbINIE, KaK
Uy O3UMOI HIIEHUIIDI.

Takum o6pas3oM, cojep)KaHue CBUHIIA,
MapraHila ¥ XpoMa B 3€pHE SPOBOil IMIICHUIIbI
n3 060UX PAOHOB Pa3J/INYaJ0Ch HEJOCTOBEPHO.
s Menu, Mapranna u Xpoma KoadduimeHTbr
BapualK OKAa3aJUCh CAMBIMU HU3KUMHU, TOJIb-
KO C JIOCTOBEPHBIM PAa3JIYueM B KOHIICHTPAIUN
y Menu. Bosee Bpicokue sHaveHust koadduuu-
€HTOB Bapualyl CBUHIIA ¥ XpOMa B 3€pHE M3
4-ro palloHa yKasblBaIOT Ha BEPOSITHOCTb 3a-
I'PSI3HEHUST TEXHOTEHHBIMU BBIOPOCAMH.
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TToBbiieHHOE  cozepskaHuMe  Keje3a U
H,SiO, B nousennom pacrsope [6], Tecnas ac-
COLMAIMS JKeJie3a 1 MarHusl B OYBaX, BBICOKAs
MOPHUCTOCTh HeKoTopbIXx Fe — Mn opTuiTeiinoB
CcHOCOOHBI YMEHBIIUTD CTCIEHb OKPUCTAJIN30-
BaHHOCTH OKucJoB Maprania [7]. Kpome Toro,
Yy OKCH/IOB MapraHiia OOMEHHAas eMKOCTDb BBIIIE,
4YeM y MOHTMOPMJIJIOHUTA TIPU OAMHAKOBOM pH
[8]. B 1-M arpomnouBeHHOM paiioHEe CO3/aJUCh
MMEHHO TaKue IMPEANOChIIIKH, Ha OCHOBaHWUU
KOTOPBIX 06pa3oBaJsics BBICOKUIT YPOBEHDb BaJIO-
Boro Maprasma u apyrux TM B ero mousax.

dakTop pocra mnecyaHoil (paxipu B 1O-
YBaX COCE/HETO PErMOHA, KOTOPDBIH IPUMbBIKACT
K M3y4aeMOMY arpoloyseHHOMY 1-My paiiony,
CTATUCTUYECKH JOCTOBEPHO CHIZKAJ TTOYBEHHYIO
kouttentpaimio TM [9]. Oto obcrosTenberso,
a Takke 006CJHEHHOCTb NOYB paiioHa I'yMyCOM
MPUBEJIX K TOMY, YTO B CO3/IaBIINXCS YCJOBU-
sX MoOubHOE cocrossHue TM CTHMYJINPOBATIO
PaMANbHYIO BHYTPUIPOPUIBHYI0 MUTPAINIO,
B pe3yJbTaTe 4Yero peaansoBasach oOparHas
3aBUCHMOCTD BAJIOBBIX KOHIIEHTPAILUIT 3JieMEeH-
TOB B TOPU30HTE A, OT UX TMOABMWKHOCTH. Bepo-
SATHO, U3-32 1PEoOJIAZIaHus BHYTPUITPOMUIBHOI
murpanuu TM Haj UX nepexojoM B pacTeHus,
HakorieHue TM sepHOM mieHuIlpl B 1-M paii-
oHe 6bL10 MUHUMAIbHBIM. [louBbl 3-TO U 4-TO
PallOHOB COJIEPKAJIN OPTaHUYECKOTO BEIEeCTBA
6osbine, yeM B 1-M. OGbeMbl M3BECTKOBAHIMS
B HACTOSIIIEE BPEMS PE3KO CHUIKECHBI, MO3TOMY
C BO3paCcTaHUEM OTPUIIATEIHHOTO ITOTEHIIMAJIA
OPraHMYeCKNX KOJIJIOWJOB IMOYBBI B YCJOBHUSX
MOJIKMCJICHUS TTPOMCXOUT CHUKEHHE TOTJIONIe-
HUS UMH BEIeCTB KaTtmoHHOW mnpupoanst [10].
[To wamwmM gaHHBIM, B BOJOEMax M apresu-
aHCKUX Bojax 1-ro pailoHa Meaum COMEpPKUTCS

6oJibllie, 4YeM B 4-M, yeMy CIIOCOOCTBOBAJIA, BH-
IUMO, ee TIOYBEHHAs MUTpaiusi, Huskas obec-
MIEYCHHOCTb TYMYCOM, K KOTOPOMY M€/b MMeeT
BBICOKOE CPOJICTBO. XPOMa, CBUHIIA U Mapram-
11a B BojioeMax 1-To pailoHa COMEPKUTCS MEHb-
e, 4eM B 4-M U 3-M, 4YTO MOJTBEPIKIAET HAIIN
JIaHHBIE 110 II0YBE U 3€pHY.

Takum o6pasom, ObLIO BBISIBJIEHO, YTO
B 3epHe SIPOBOH M O3UMOH IIIEHWIIbI COJep-
JKaHue Maprafiia ¥ XpoMa He pas3Jjindaercs
mo paiionam Bo3zjdesbiBanus. Konienrparus
CBUHIIA B 3€pHE O3UMOIl IIIEHUIIbI Ha JepHO-
BO-TIO/I30JINCTON  TSDKEJOCYTJIMHUCTOH — ITOuYBe
3-r0 arpornoyBeHHOr0 pPailoHa ObljIa BBIIIE, YeM
y sipoBoii. Hakonienne Meau B 3epHe MIIEHUITBI
B O/IMHAKOBBIX YCJOBHUSIX I[POU3PACTAHUS TIPO-
TUBOTIOJIOXKHO; MaKCUMAJIbHbIE PA3JNYUs B KOH-
LEHTPAIIUN CBUHIIA U MEJU Y O3UMOIl ITIIIEHUIIBI
BBISIBJICHBI B 3epHe 1-TO U 4-r0 arponoYBeHHbIX
pailoHOB, a 10 MapraHily ¥ XpOMY B 3epHE 13
PAa3HBIX PalOHOB OHM OTCYTCTBYIOT; 3€PHO SPO-
BOI TIIIEHWIIBI JOCTOBEPHO PA3JINYATIOCH TOJIb-
KO TIO CONIEpXKaHWIO Menu; KoHieHTpaiusg TM
B II0YBAX MCCJEAYEMbIX PAHOHOB [JOCTOBEPHO
cHIKAIach or 1-ro k 3-My u 4-My; U3MEHEHUS
coznepxkanusg TM B 3epHe U B IOYBaX He BCeT/a
cOOTBeTCTBOBAIN JApyT Apyry. Ilo konmenTpa-
UM Mapraniia U XpoMa B TOYBaX Pasindus
1o pafioHaM ObLIM JIOCTOBEPHBI, a II0 3€pHY
OTCYTCTBOBAJIM; 10 KOHICHTPALUU MEN 3ePHO
u3 3-T0 U 4-rO pailOHOB Pa3JINYanoCh, a MOYBBI
— uer. CojieprkaHne CBUHIIA B TOYBAX JOCTOBEP-
HO HEOJMHAKOBO TI0 BCEM paiioHaM, a I0 3ep-
Hy Mesxay 3-M H 4-M paiioHaMu pas/Mdyuii Her.
3a yBesmyeHneM Kouientpaiun TM B mouBax
He BCerja CJe/0BaJ0 UX yBEJUYCHHE B 3€pHE,
4TO TpeGyeT JONOJHUTEIbHOIO U3YUCHHUS.
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BJIUAHUE T'’EPBUIINJIA ITAPAKBAT HA
NHTEHCUBHOCTD IITEPEKHUCHOIO OKUCJIEHUA
JUIINIO0B B BBICEYKAX JIMCTBEB
KYJbTYPHBIX 3JIAKOB

A. C. CemenoBa, A. C. JIykaTKuH

B crarbe paccmarpuBaercst BiaustHue repOuinjia IlapakBar Ha MHTEHCHBHOCTD II€PEKHCHOTO
OKHCJICHNS JIMIUAOB B BDBICEUKAX JIACTbEB IIHEHWIbI, PXKU, KYKYpPy3bl, BBIABJIAETCS, 4YTO
JUISl PAa3JIMYHBIX BUJIOB 3JIAKOBbIX XapakrepHa pashas (uneiinas win nesauueiinas) sapu-
CHMOCTb YPOBHSI MAJOHOBOTO JHasb/ernja oT KoHIeHTpammu llapakBata m JauTespbHOCTH
MHKYGAINE BbICEYEK B PACTBOPAX KCEHOOMOTHKA.

KuoueBbie cioBa: mienuia, poxb, KyKypysa, kcenoouoruku, [lapaksar, [1OJI, masono-
BbIil /INaJIb/Iern/], BHICEYKH JINCTHEB.

EFFECT OF HERBICIDE PARAQUAT ON LIPID
PEROXIDATION IN LEAF DISKS OF CROP
PLANTS

A. S. Semenova, A. S. Lukatkin

The effect of leaf disks treatment by herbicide Paraquat has been considered for wheat,
rye and maize. Lipid peroxidation in leaf disks of different crop plants was enhanced
in most variants. Malone dialdehyde level varied linearly or non-linearly as depended
of Paraquat concentration as well as duration of leaf disks incubation in xenobiotic
solutions.

Keywords: wheat, rye, maize, xenobiotics, Paraquat, lipid peroxidation, malone

dialdehyde, leaf disks.
M3BectHo, uYTO B pacTeHUsIX IIOCTOSHHO  BO3/EHCTBUSI, B PETyJSIUM Pa3BUTHS U T.II.
npoucxoautT ob6pa3oBaHue aKTUBHPOBaHHBIX [2; 8; 6]. OmHako 1npu Bo3aelcTBUN KCEHOOUO-

dopm kucaopona (ADK). Pasmmunbie ADK
UrpaioT BasKHylo POJIb B ITlepejaye CUTHAJIOB B
KJ'IeTKy7 B OTBETHBIX pPeEaKIUAX Ha CTPECCOBbIC

Cepnﬂ «bunonornveckne HayKun»

TUKOB Ha pacrenus yposenb AMDK B ux kier-
KaX PE3KO BO3PACTAET, MPUBOJAA K BO3HUKHO-
BEHMIO OKUCJIUTEIbHOIO CTPecca — KJETOYHOI
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CUTYyaIlH, KOTOPas XapaKTEePU3yeTCsl MOBbIIIe-
HueM ycroitunBoil kounenrpaiu ADK [3].
Ero mposiBiieHneM sIBJISETCST MEPEKUCHOE OKHC-
JieHne JIUMU0B — KacKaj CBOOOAHOPAIMKATb-
wbix peaxiuit [Tam sxe]. CBobGomgHOpagKaIb-
HbIe TPOIYKTHI MEPEKPECTHOTO OKHMCJCHUS JIH-
mugos (ITOJI) u kapOOHUJIBHBIE COEAUHEHMUS,
Takue Kak MasoHoBbli auanbgerup (MIA),
06J1aJIaI0T CUJIBHBIM TMTOBPEKAAIONIUM JI€HCTBY-
eM Ha Ouosorndyeckue Mosekysbl. I1OJI BbI-
3bIBAa€T 3HAUUTEJIbHbIE u3MeHeHus MeMOpaH,
Hapymaer TuApodO6GHOCTD ¥ IIPOHUIIAEMOCTD
JIMIUTHOTO OMCJIOS U, CJIe/JOBATEJIbHO, PaboTy
BceX (DEPMEHTHBIX CHCTEM, acCOIMMPOBAHHBIX
¢ mem6panoii [6].

Kceno6notuku — rpymnmna 4ysKepo/HbIX JIJIs
OpraHu3Ma COeJUHEHUN: MPOMbIILIEHHbIE 3a-
TPSIBHUTENN, TECTUIIUbI, IPenaparbl ObITOBOI
XUMUM, JICKapCTBEHHbIC cpeacTBa U A.p. [7].
HauGosee usydenbl 3d@exTbl KCeHOOHOTUKOB
Ha TpuMepe TepOUIM/J0B Pas3HbIX Kjaaccos [1;
9]. ITapakBaT — M3BECTHBIIl WMHIYKTOP TreHepa-
nun onHoit m3 AMK — CcynepokcuaHoOro aHu-
oH-pajiuKana. B cBs3u ¢ aTUM 1esbi0 PaGOThI
ObLJI0 M3yuyeHue BiugHug repéunyaa [lapaksar
Ha unrexcusHoctb I1OJI B Bbiceukax JIUCTbEB
KYJIbTYPHBIX 3JIAKOB.

OOBEKTOM JUIST WCCJICJOBAHUS CTAalld BbI-
ceukn JinctbeB 10-IHEBHBIX pacTeHUIl 03UMOI
nmenutpr (Triticum aestioum 1.), KyKypys3bi
(Zea mays 1.) u pxu (Secale cereale 1.).
[l MomeTmpoBaHus CTPECCOBOTO BO3ICHCTBUSA
HCIIOJIb30BAJIN PA3JIMUHble KOHIIEHTPAIMU Tep-
6unmpa Iapaksar (N,N’-gumernn-4,4’-6umupu-

JIMHA UXJIOPUAA), KOTOPBIH OTHOCUTCS K IPO-
U3BOJHBIM BUOJIOTeHA. B ¢opme yeTBepTHUHON
ammonuiinoit conu Ilapaksar ucnosbayercsa Kax
rep6uini Hecrelmuyeckoro JAeicTBus, B TOM
qycse IS yAAJdeHus: IHPOKOJIICTBEHHBIX COP-
HSIKOB U TPaBbl; MeHee addeKTuBeH B 60pbe ¢
rryGOKOYKOPEHSIONIMMUCS COpHSAKaMu [J].

CeMeHa 3JIaKOB  mpopainuBain B Jja0o-
PATOPHBIX YCJOBUAX B COCy/ZaX C TOYBOH B
tedyenue 10 gueit 1o ¢aspr 2—3-ro Jmcra 1pu
t 25 °C, ocBeleHNN JTIOMHHECIIEHTHBIMU JIaM-
namu 2 800 /K, BJIQKHOCTH BO3/yXa OKOJIO
60 %. Boiceukn (pasmep oxomo 10 mMm) Jm-
CTbEB 3JIAKOB MHKYOMPOBAJU B PacTBOPax Tep-
6ura [lapaksar B konmentparusax 0,1 MxM,
1,0 mxM u 10,0 mxM. Yepe3 1, 2 u 3 4 un-
KkyGamuu us3Mepsiin uHTeHcuBHOCTb IIOJI 1o
HAKOILIeHNIO TpoayKTa oxucaenus (MIA) mo
LBETHOI peaknun ¢ THOOApOUTYPOBOI KHUCJIO-
toit (TBK) [4]. Konuenrpauuio MJIA paccum-
ThIBaJIM B MKM /T CBIPOIl Macchl JIHCTLEB IO
MoJisipHO# sKcTHHKIMKE = 1,56-107 M cm'.
O1nbIThI MOBTOPSIN 3 pasa.

[annubie o naTeHcuBHOCTH [IOJI B BBI-
ceyKkax JIMCTbEB 3JIaKOB, WHKYOUPYEMbIX
B pactBopax [lapakBaTta pasiamyHOil KOHIEH-
Tpanuu, npusejgcHbl B Tabsauie. CorJyacHo
tabJnie, B Xo/e MHKYOAIMY BbICEYCK JIUCTh-
€B MIICHWIbI B PacTBOpPax repOUIlM/a MHTEH-
cusnocth [TOJI Bospacrana u Oblia Bcerpga
BBIIlIe KOHTPOJIS NMPH KOoHIeHTpanuax 1 MM
n 10 MxM, pocrurasgs mMakcumyma nocsae 3 4
uakyGamun 146 % u 149 % K KOHTpOJIO
COOTBETCTBEHHO.

TaGauna

HNurencusnocts IIOJI B BbiceuKax JHCTbEB 3JaKOB NPU MHKyOauuu B pactBope repGumuaa Ilapaksara,
MKM MJIA /T cbipoii Macchl

Obverr Bpems Komnnenrpanust rep6urmga, MKM
mHicyGarn, 3 Bora 0,1 1,0 10,0

ITmernia 1 3,45=0,02 3,31%0,02 3,87+0,03 4,14=0,02
2 3,45=0,02 2,41=0,02 5,03=0,02 5,06+0,03

3 3,50+0,02 3,12+0,03 5,11+0,04 5,23=0,05

Poxs 1 3,62+0,03 3,32+0,02 3,56+0,03 3,38+0,02
2 3,57+0,02 3,06+0,02 3,12+0,02 2,67+0,03

3 3,60+0,02 3,86+0,04 3,95+0,02 4,17+0,04

Kyxypysa 1 4,23+0,02 6,26+0,03 5,75+0,02 4,74%0,02
2 4,27+0,02 6,40+0,02 7,34+0,04 7,01=0,02

3 4,32+0,03 8,21+0,03 7,78+0,05 9,07+0,06
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B BbiceuKax JMCTBEB PIKU MPH MHKYGAINN
B pactBOpe TepOUIMIa BCEX KOHIEHTPAIHil
Ha0J/I10/1a7I0Ch  HeOOJIbIIoe IajeHne WHTEHCUB-
noctu ITOJI mocse 1mepBoro u BTOPOTO 4Yaca
UHKYOaluu, ¢ MHHAMAJIBHBIM —COMEPIKAHIEM
M/IA upu xonnenrparuu 10 MxM mnocae 2 4
uHKyOanuu. YBenuuenue nHtencusHoctu I1OJI
(oTHOCUTENIBHO BOAHOTOY KOHTPOJISA) OTMEde-
HO TocJje 3 4 MHKyOaluu s BCeX KOHIICHT-
parmii TTapaksara: Ha 7 % (0,1 MmxM), 10 %
(1,0 MxM) u 16 % (10,0 MmxM).

ITpu uHKyOGANN BBICEYEK JHCTHEB KYKYPY-
3pI B pactBopax IlapakBara pasHOll KOHIIEHT-
paruu  BBISIBJIECHO yBeJUYEHNE WHTEHCHBHOCTH
ITOJI nocsie 1 4 mHKyGaUN: MaKCHUMaJIbHOE —
na 48 % (mpu 0,1 MkM) n MUHMMATbHOE — Ha
12 % (npm 10,0 MxM) k kourpomo. IlTocae
2 4 unKyGanuun HanGoJbinee cogep:kanue MJIA
BBISIBJIEHO TIpH  KoHIeHTparnu  I[lapaxBata

1,0 mkM (172 % & KoHTpoJ0). MakcuMalib-
HBIX 3HaueHuii cojepxkanme MJIA mocturmio
nocJie 3 4 MHKyOAIMu /I8 BCeX KOHIEHTPAIUit
¢ HauOOJIBIITNM 3HAYEHWEM TIPU KOHIIEHTPAIUN
10,0 MM (210 % K KOHTpOJIO).

Takum 006pa3oM, yBeJUYEHUE JJINTEJID-
HOCTH MHKYOAIMM BbICEYEK JIMCTHEB 3JIAKOB U
YBEJIMYCHNUE KOHIEHTPAIMKM TepOUIia PUBO-
nauin K Bozpactanuio wunteHcuBHoctu [TOJIL.
HanGoublryio 4yBCTBUTEIBHOCTb K JACHCTBHIO
repOuIN/Ia TPOSBUIN JINCTbS KYKYpPy3bl, a Ha-
MMEHBIIYI0 — 03uMOil pku. OJHAKO /g BCex
3JIAKOB MaKCUMaJbHasi WHTEHCUBHOCTH IPO-
necco [TOJI mabmioganach mocsie Tpex 4YacoB
NHKy0alluy, ¢ MaKCHMaJbHbIM ypoBHeM MJIA
MpU MaKCUMaJIbHOW KoHileHTparuu [lapakBara
(10 MxM). IIpu 3TOM A/ pasHbIX BUAOB OT-
MeueHa pasjuyHas JuHamMuka (uHeiinas win
nesuneiinas) usmenenuit [1OJI.
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BBEJIEHUE PA3HBIX COPTOB MUSCARI
BOTRYOIDES L. B KYJbBTYPY IN VITRO

N. H. Beabmsiikun, E. B. Mokmuu, A. C. Jlykatkun

B crarbe PaCKPbIBA€TCA BJNAHNE CTEPUJIN3YIOUINX PACTBOPOB Ha I/IH(l)I/IIIVIp()B‘dHHOCTb IKC-
IUIAHTOB /111 IBYyX COPTOB JIYKOBUYHDIX PaCTeHHﬁ; BbIABJIAETCA, YTO IIpUMEHeHNe CTyllen4a-
TOI CTepuan3annmn obecriedBaeT MaKCHMAaJIbHbII IIPOIEHT BbIXO/la CTEPUJIbBHOTO MaTepuaJjia
JJIA 060ux COpPTOB.

KiaroueBsie caoBa: Muscari botryoides, Liliaceae, in vitro, 9KCIUTaHTDBI, CTEPUIN3AINUS,
CPOK U30JISAIIN, WHOHUIHPOBAHHOCTD.

MUSCARI BOTRYOIDES L. DIFFERENT
VARIETIES INTRODUCTION IN VITRO

I. N. Velmyaykin, E. V. Mokshin, A. S. Lukatkin

This article examines the effect of sterilization solutions on infection of explants for
the two breeds. It have been revealed that the use of step sterilization (namely 50 %
Domestos (25 minutes) — 6 % chloramine (20 minutes) — 70 % alcohol (2 minutes))
provides the maximum yield of sterile material for both varieties. Period from April to
May is considered as the optimal date for planting.

Keywords: Muscari botryoides, Liliaceae, in vitro, explants, sterilization, time of isola-

tion, infection.

Cpenn JIeKOpaTUBHBIX MHOTOJIETHUKOB JIy-
KOBHUYHbBIE M KJIyOHEJYKOBUYHDIE I[BETOYHO-/IE-
KOpPATUBHbBIE PACTEHUS C KAXK/bIM TOJOM IMPUO-
OperaioT Bce GOJblliee 3HaYeHUE B MIPOMBIIILIEH-
HOM I[BETOBOJICTBe U o3esjieHenun. OJHAKO Mpu
Pa3MHOKEHUH TPAJUIHOHHBIM CIOCOO0OM HEBO3-
MOJKHO TIOJIYYUTDH OGOJIbINOE KOJUYECTBO IIOCa-
JIOUHOTO Marepuasa B KOpoTkue cpoku. [Toaro-
My peajibHas BO3MOXKHOCTb 00OTaTUTb PLIHOK —
3TO BOCIIOJIb30BAThCS JIOCTUKEHMSIMU U 3HAHU-
saMU B o6siacTii  GHOTEXHOJIOTHH pacTeHuil [7;
8]. Mcmosb3oBaHue TEXHOJOTUN KJIOHAJIBHOIO
MUKPOPA3MHOKEHUST IO3BOJISIET 3HAYUTETHHO
COKpATUTh CPOKU BBIPAIIUBAHUS /IO TOBAPHOTO
cranjapra [4; 5]. PasmHO)ast Kakou-am60 HO-
BelIuil COpT JIyKOBUYHBIX pPaCTeHU, MOKHO

BBIPACTUTD HECKOJbKO MUJITUOHOB JIyKOBUYEK
3a OJIUH TOJ, ¥, JIOPACTHB UX B TeueHue 2—3
JIET, TIOJYYUTb KAYECTBEHHBIN MOCAOYHDIN Ma-
tepuasi. I[Ipu OOBIYHBIX METOJ[aX PA3MHOKEHHUSI
JUISL 3TOTO TOHAao00ma0ch 661 okoso 20 jer [4].

Muscari botryoides L. — mekopatuBHoe Jy-
KOBHUYHOe pacreHune cemeiictBa Liliaceae, iBet-
KU MUHHATIOpHbIE, GOYOHKOBU/IHBIE, C KOPOT-
KuMH GetbiMH 3yOunKaMu, cOOpaHbl B ILJIOT-
HYIO MHOTOI[BETKOBYIO KUCTb JJMHON 5—10 cM
Ha npsimocrosiueM crebae [1; 2]. Corserust
MyCKapu HANOMHHAIOT COIBETUSI THAIMHTA,
OTYEr0 €ro WHOrJA Ha3bIBAIOT <«MBIIINHDIN
ruanuiT>. OKpacka IBETKOB TYCTOrO CHHETO
¢ ¢uomeroBbiM orTeHkoM 1Bera. OO6mamaer
JIETKUM, TIPUSITHBIM apomartoMm. I[BeTounas
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Macca TJI0THAS, OYeHb HACBINEHA IBETOM; 11Be-
TOYHAsT TOBEPXHOCTh TOPU3OHTAIbHAS, KpPY-
JKEBHOTO pucynka. I[BeTeT OOHIBHO B KOHIIE
anpessi-mae, g0 28 naweit [3; 6]. B mactosiee
BpeMsi Uit ObICTPOrO pasdMHOKeHus Muscari
npuberaioT K OMOTEXHOJIOTHYECKHM METO/aM,
KOTOPBIE SIBJSIIOTCS  HauboJiee  YCIENTHbIM.
B JmTteparype UMEIOTCS JaHHbIE 1O KJO-
HAJBHOMY MUKDPOPa3MHOKeHuio Muscari, HO
B TOCJe/lee BpeMs TOSBJseTcs Bce GOJIb-
IIle COPTOB, CBEJEHUST TIO KOTOPBIM [OBOJBHO
nporuBopeunsst [9; 10].

Henbio manuoit paboTbl OBIJIO BbIs-
BUTb OINTUMAJIbHbIE CPOKU MU3OJANUU SKC-
IIJIaHTOB U3 JYKOBUI[l U HU3YYUTH [[eﬁCTBHe
CTEPUJUBYIOMHUX PacTBOPOB Ha wuHbu-
IMUPOBAHHOCTh OKCIJIAHTOB. B KadecTBe
06BEKTOB HCCIETOBAHUS WUCITOJIb30BATUCD
JIYKOBUIIBI IBYX copToB M. botryoides L.
— Anp6ym u Cymepcrap. [l7as BBemeHus B
KYJbTYPY iR 0Iitro MCIOJb30BaJHM YelIyn
JIYKOBUI[, KOTOPBIE CTEPUIU3OBAJN B pas-
anuabix pactBopax (50%-uprii Domestos,
6 %-ubiii xsmopamun u 70%-Hblii coupt)
MpHU Pa3HbIX pexuMax skcmozuinu. [Mocre

9TOro CEerMeHTbI ‘{emyﬁ IIoMenfajam Ha IIu-
TAaTeJbHYIO Cpeay To mpomucu Mypacure-
Ckyra JOMOJHEHHYIO arapoM U CaXapo3oii.
IMpo6upKku ¢ pacTeHUSIMU KyJbTUBUPOBA-
au 6 Hemeab B YCJIOBHUAX HEMPEPBIBHOTO
OCBeMeHnsT W KOMHATHOH TeMIepaTypbl
(23-25 °C). Usmepenus UpOBOAUIU CITY-
cts 6 Hefeslb IOc]e NMOCAJLKM, YUYUTbIBAJH
JKM3HECTTOCOGHOCTD M 3apaskeHHoCcTh GuTo-
IIaToreHaMm.

[TepBbiM sTamoM BBeJeHUSA B KYyJbTYDPY
in vitro ABJsETCS onpejesieHre CPOKA U30-
JSIUIN  PACTUTETBHOTO Marepuasa. Harru
UCCJAEJOBAHMS TMOKA3aji, dYTO [Js BCeX
I/I3y‘laeMbIX COPTOB OITHUMaJIbHBIM CE€30HOM
U30JIANNH TTEPBUUYHBIX IKCIITAHTOB SBJSIETCS
BecHa, a TMePHoJ, MPU KOTOPOM IKCIIAHTHI
XapakTepu3yloTcs HHU3KOH pereHepanunoH-
HOIl CIOCOOHOCTBIO — € OKTAGPS 0 KOHIIA
nekabpsi. HawuGoubiias pereHeparmoHHast
AKTUBHOCTD HAOJIOZAMACh B MEPUO C arpe-
Jas no Mmait. [Ipu aToMm cpenHee KOMIUYECTBO
MHUKDPOJIYKOBUYEK COCTABUJIO: 7 IIT./3KC-
mrant y copra Aas6ym (puc. 1), 8 mr./
skcmant — y copra Cymepcrap (puc. 2).

Kos1-BO MUKPOJTyKOBHYEK,
LIT. / OKCILJIAHT
(¥ ]

2
1
0
Jlexabpb
Puc. 1.

Mapr

Nionb

Brausinue CPOKOB M30JAIMN Ha (bOpMI/IpOBaHI/IB MHUKPOJYKOBUYEK B

Kyabrype in vitro (copt AnbGym)

Cepusi «Brosiornyeckie HayKu»

97



98

=
Q

Kos1-B0O MUKDOJIyKOBHYEK,
IT. / DKCILIAHT

L T R L ¥ = s I+ = I ]

Jlexabpb Maprt

Puc. 2. Binsanue cpokoB m3oJAnuy Ha (GOPMHPOBAHNE MUKPOJIYKOBUYEK B
Kyabrype in vitro (copr Cynepcrap)

Copt AsbGym Copt Cymepcrap

. HpOL[eHT CTEPUJIbHDIX 3KCILJIAHTOB

O Hponent unduumpoBaHHbIX 9KCIIAHTOB

Puc. 3. Pesxum crepuimsaiun: 6%-ubti xjaopamun (20 mum), 50%-upiii Domestos
(25 vun), 70%-mbri cimpr (2 MuH).
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Takue pasznuuuss MOXHO OOBSICHUTH bu-
3UOJIOTUYECKUM TUKJIOM Pa3BUTUS PACTEHUI.
Buanmo, aT0 CcBS3aHO € pa3IMYHON aKTUBHO-
CTBIO B JIyKOBHI[aX TaKUX FOPMOHOB, Kak YK
n ABK. H3sBectHo, 4to B mnepuon riayGoKOro
mokost aktuBHOCTh MY K HmM3Kast, a aKkTUBHOCTD
ABK — Bbicokas. Ha atare BbIHYX/IEHHOTO T10-
KOSI TIPOCJIEKUBAJIOCH 0OpAaTHOE COOTHOIIEHUE.
B cBasu ¢ atuM o6pas3oBanuie pereHepaHTOB, B
JIaHHOM CJIyyae — JIYKOBHI[, Ha OJ{HOW U TOIl ke
MUTATEJIHHON Cpejie CUJIbHO 3aBUCEJIO OT CTa-
MU TIepuojia TMOKOsI, B KOTOPOU HAXOIUJHChH
MCXO/IHbBIC JIYKOBUIIBI.

Ilpu uccnemoBanum pa3aMyHbIX CTEPUIIH-
3YIOIMIUX AreHTOB Ha WH(MUIIMPOBAHHOCTbH 3KC-
IJIAHTOB OBbLJIO  BBISABJEHO, YTO IpUMEHEHUe
JIAaHHBIX PACTBOPOB 10 OT/EJbHOCTU HE [AJIO
MOJIOKUTEIBHBIX pedysbraToB. [Ipm aTomM Ha-
6so1asicst GOJIBINOI TPOIEHT IKCIJIAHTOB, 3a-
PAKEHHDBIX PAa3JINYHBIMU (PUTOTATOTCHAMMU.

IIpumenenne moaTamHON CTepuIn3anun
okasasnoch Hambosee 3(PeKTUBHBIM IPOTUB
Pa3JUUYHBIX [MATOTEHOB, 4TO 06eCcIHevynsio Ha-
UMEHbIIYI0 UHQPUIUPOBAHHOCTb. bBosburoi
BKJIaJ B CTCIEHDb CHM)XEHUS MHQUIINPOBAH-
HOCTH BHECJIO Pa3jUYHOEe BPEMs IKCIO3UIUU
B pactBope Domestos. Okcmnianrsl, mepBo-

HAavaJabHO 06paboTanubie 6%-HBIM XJIOpPAMU-
HoM B Tedennu 20 MUH, gajiee TOMEIIAJNUCH
B 50%-uprii Domestos (ma 10, 20, 25 mun),
sateM — B 70%-upiii cnupt Ha 2 munH. Oka-
3ay0chb, 4to npu 10-MUHYTHO# 3KCHO3UIUN
B pactBope Domestos mporuent undunupo-
BAHHBIX 9KCILIAHTOB coctaBua 40%, a npu
20-munyTHOU — TosibKO 20%. OpHako Ha-
n6osee 3pPeKTUBHON [/ TOJABJICHUS Ca-
npodurHoit MUKPOQIOPHI OKa3ajgach KOM-
6unanus 6 %-ubiii  xgopamun (20 Mum)
+ 50%-uerit Domestos (25 mun) + 70%
ciiupt (2 mun). Ipu srom npouent uudu-
IIUPOBAHHBIX JKCHJAHTOB COCTABUJ JIUIIb
7-10% (puc. 3).

B xone wuccienoBanuii mocpescTBOM CTYTIEH-
YaTON CTEPUJIM3ANNN  YIAJIOCh [OCTHYb MaKCH-
Masbroro Tporenta (B cpemiem 90%) cTepuibHoO-
ro Marepuasa s coproB Anp6ym u Cymepcrap.

TakuM 0Gpa3oM, MOKHO KOHCTATHPOBATD,
YTO ONTUMAJIBHBIM CPOKOM JIJIS OKCILIAHTAIINH
JIAHHBIX COPTOB MyCKapu SIBJISIETCST TIEPUOJ] C
anpeJsig O Mali; TpPUMEHEHUEe TO3TAIHOW CTe-
pummsarmu  50%-ubiii Domestos (25 mun) —
6%-ubrit xmopamun (2 mun) — 70%-HbIil ciupt
(2 MuH) o6ecreynBaeT MaKCHUMAJbHBII BBIXO
CTEPUJIBHOTO MaTepraa st 060UX COPTOB.
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ANUHAMUKA AKTUBHOCTHA
ACKOPBATIIEPOKCHU/A3DbI JINCTBEB TOMATA
B YCJOBHUAX IIOHUKEHHBIX TEMIIEPATYP U
IIOCJIE UX JEUCTBUA

T. C. KoambikoBa, J. III. IllapkaeBa

B crarbe paccMaTpuBaeTcsi M3MEHCHHE AKTHBHOCTH KOHDBIOIMPOBAHHOTO (hepMEHTA aHTHOK-
CHJIAHTHOII CUCTEMBI — aCKOPOATIEPOKCH/IA3bl — JINCTHEB TOMATA PA3HBIX COPTOB B YCJIOBUSIX
HU3KHX IOJIOXKUTEJIbHDIX TEMIIEpaTyp M IOCJe UX JeiicTBus.

KuoueBbie cJoBa: acxopéaTnepOKcnaasa, ToMarT, COpPT, aKTUBHOCTD, TEMIIEpaTypa.

ACTIVITY OF ASCORBATE TOMATO LEAVES AT
LOW TEMPERATURES AND AFTER THE ACTION

T. S. Kolmykova, E. S. Sharkaeva

The article examines changes in the activity of the antioxidante system, enzyme ascorbate
peroxidase of tomato leaves of different breeds at low positive temperatures and after the
effect. Activity of ascorbate peroxidase decreases with lowering of temperature.

Keywords: ascorbate peroxidase, tomato, variety, activity, temperature.

Pacrenus pearupyior Ha BO3/eiicTBUE abu-
ortnueckux (akTopoB U GUONATOTEHOB TreHepa-
el aKTUBUPOBAHHBIX (POPM KUCIOPO/A, UTO
CONPOBOXK/IAETCST PA3BUTHEM B PACTEHUSIX MPU-
3HAKOB OKucautenbuoro crpecca [1]. Ilpupona
BO3HUKHOBEHUS] OKUCJTUTENBHOTO TTOBPEXKIEHUST
MpH CTpecce [0 CUX TIOP OCTAETCS He0CTa-
TOYHO M3Yy4eHHOW. MeXaHu3Mbl, MOCPEJACTBOM
KOTOPBIX PAJUKAIBI  KHUCJIOPOJIA PA3PYIIAIOT
JIUTIU/IHbIE MeMOpaHbl W MOBPEXIAIOT OesKH,
B OCHOBHOM CBSI3BIBAIOT C PEAKIUSIME TIepe-
KucHOTrO okucenusi. COaTaHCHPOBAHHOCTD TTe-
PEKUCHBIM OKUCJEHUEM, C OJ[HOil CTOPOHBI, U
AHTHOKCUIAHTHON aKTHBHOCTBIO — C JPYTOIi,
SIBJIsIeTCS]  HeOOXOMUMBIM YCJIOBUEM JIJIsT TIO[I-
JIepKaHUusT  HOPMAJIbHOM  JKU3HENesI TeTbHOCTH
kaeTku. Jlio6oe BHelllHee BO3/ElCTBIE BbI3bIBA-
eT ycuseHune cBOOOHOPAJINKAIBHBIX MPOIIECCOB
U CMellleHne PAaBHOBECUSI B CTOPOHY aKTHBAIIUK
MepeKkucHoro oxkucaenus [3].

[l 3amUTBl OT OKHCJHUTETBHOTO CTpecca
pacTUTesbHbIE KJIETKH CO/EPKAT KOHBIOTHPO-
Bamible (PepMeHTbI, JMHAMUKA KOTOPbIX MEHS-

100

eTcd B 3aBHCHUMOCTH OT CTEIEeHU BO3JCHCTBUS
crpecca [2]. OpuuM n3 takux ¢GepMeHTOB SIB-
ngercs  ackopbarnepokcugaza (AITO), moka-
JIN30BAHHDBIH B XJIOPOILIACTAX, MUTOXOH/PHUSX,
MUKpOTesbliax u 1urodose. OH gBJIsSETCS OC-
HOBHBIM (DEPMEHTOM, YTHJIM3UPYIONNM IIepe-
KHUCb BOJOpOJa y pacteHuii [4].

[enpio HaCTOAIIETO MCCIEOBAHUS  CTAJIO
n3yueHne akTUBHOCTH acKOPOAT-TIEPOKCH/IA3bI B
mctbax Tomata (Lycopersicon esculentum 1..)
coptoB llomapounbrii, IlaTtpuc, Boarorpaackuii
B YCJOBUSX HM3KHUX TIOJOXKUTEJIbHBIX TeMIlepa-
TYp U TIOCJIE€ UX JeHCTBUS.

Memoduka nocmanosKu IKCNepPuMenma.
Pacrenus BoipammBaian B 1a60paTOPHBIX YCJIO-
BUSIX B cOocylax ¢ mouBoit o6bemom 1 M? 110
¢aspr 3—4-ro smcra. Temneparypa BbIpanmBa-
Hug cocrasiana 24—25 °C, ocBelleHue JIOMU-
HecuenTHbMU jgaMiaMu — 2 800 JIK, BJIAYKHOCTb
Bozayxa — okosio 80 %. ITouBa — cpemHecyrin-
HUCTBIN Jlerpa/iupoBaHHbiil yepHo3eM. I[lonus
OCYILECTBJISIJICSA 110 Mepe BbLICBIXaHUS IIOYBDI.
ITocaie poctuskenust aspl 3-TO  HACTOSIIIETO
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macra (Bospact pacrenmit — 21 meHb) usme-
HAM yCaoBus ombita: 1-g rpynma (KOHTPOIb-
Has) — pacrenus BbipamuBanu mpu t + 25 °C,
2-9 Tpymma — pacTeHusl BBIPANUBAJIN TIPH
t +10 °C, 3-a rpymna — npu t +3 °C. Oxua-
SKJCHUE TIPOJIOJIKAJIOCH B TEUCHHE TPEX CYTOK.
TTocsie oxJak/ieHUsT PACTEHUS TMEPEHOCUJIH B
ONTUMAJIbHBIE TeMIlepaTypHble ycjaoBus. Cpasy
10CJIC OXJIAK/JCHUS Y 24-JIHEBHBIX PACTEHUil 1
CIyCcTs TpPOE CYTOK Iocje Hero — y 27-aHeB-
HBIX PACTEHMIl OIpe/essJn  aKTUBHOCTb ac-
KopOarnepokcuaassr 1m0 Meroauke Y. Nakano,
K. Asada (1981) ¢ uexoropbiMu MoguduKaim-
amu. 1r jgmcTbeB pactupaau Ha xosozae c¢ 10
ma docedarnoro Gydepa (pH 7,6), nobasistiu
0,3 r NOJMBUHUJIIMPPOJNIOHA, 3aTeM (PUib-
tpoBasu u ueHrpudyrupoBamu 10 MuH 1pn
12 000 g. PeakimoHHyl0 cMeCb COCTaBJISIN U3
50,0 mxa 0,1 MM IO/TA, 50,0 mxa 0,05 MM
ackop6unoBoit  kucaorel, 50,0 mxa 0,1 MM
mepekucu Bogopoza, 2,25 mi docdarHoro Oy-
depa (pH 7,6) u 300,0 MK pacTUTENBHOTO
JKCTPaKTa, IOJYYEHHOrO I0cJae HeHTPodyri-
poBanug romoreHata. ONTHYECKYIO NJIOTHOCTD
peructpupoBau Ha crekrpodoromerpe CD-46
npu juimHe BOJHBL 290 HM TIPOTUB KOHTPOJIS
6e3 (depMeHTHOTO dKcTpakTa. Koppekiuio He-
(depmenratusroro okncaenns ackopbara (B ot-

CYTCTBHMU TIEPEKUCH BOAOPOJA) HE N, TaK
KaK OHO He MpeBbImato 5 %. [lis pacyera ak-
tuHoCTH AITO Opasn nmoHm:KeHue ONTHYECKOI
mIoTHOCTH 3a 1nepBble 30 cek. peakuuu ¢ 10-
CJICJIYIONIUM PACYETOM AKTHBHOCTH B MMOJIb /T
HaBeCKM B 1 MHH € HCHOJb30BaHHEM KO-
¢urenTa  MOJISIPDHON  KCTHHKIIMM, PaBHOM
2,8 MM cm! [Tam xe].

Bce ompegeneHus mpoBoAMJM B JIBYX
OT/IEJIbHBIX OIIBITaX, KaXK/blii M3 KOTOPBIX
COCTOSIJI M3 TpeX OGUOJIOTHYECKUX TOBTOPHO-
creit. Kaxmas O6umosiormveckasi mMOBTOPHOCTH
IpE/ICTaBJAIA YCPEAHCHHYIO HABECKY JIUCTD-
eB ¢ 6—8 pacrennii. Cratuctuueckyio obpa-
6OTKY NPOBOJMJN HAa KOMIBIOTEPE C UCIIOJIb-
3oBanmem mporpammbl «MS Office 2003».
3HavueHns B TabauIax — cpeaHee apudmeru-
4ecKoe M3 BCEX ONBITOB C UX CTAHAAPTHBIMU
omubOKaMu.

Pesynbrars HuccIe 0BaHuil nokKasa-
JIM, YTO TPHU TMOHMKCHUU TEMIICPATyphbl /10
+10 °C B JMCcTbAX 24-HEBHBIX PACTEHUIT TO-
mara copra Ilomapounsbrii aktuBHOoCTb AITO
yBeanumniaach B 6oJjiee 4eM 2 pasa 10 Cpas-
HEHHUIO ¢ KoHTpoJseM. [Ipm npeiictBum Temme-
parypsl +3 °C aKTHBHOCTb HU3y4aeMOro HaMH
¢gepMeHTa NpeBbIIAaTa KOHTPOJIbHDBIC 3HAUYE-
Hug yke moutu B 4 pasa (tabauia).

Ta6aunma

Bimnsinue NMOHUMKEHHBIX TeMnepaTrtyp Ha aKTUBHOCTb aCKOp6aTl’[epOKCI/lﬂa3bI y paCTeHl/Iﬁ TOMara,
MMO]II)/F TKaHW, MUH

Temmepatypubrit Bospacr Copr
papuarr pacremit [Tomapoumnbrit [MaTpuc Bosrorpaackmii

A 24 . 0,022+0,002 0,019+0,001 0,016=0,002

»C 27 nu. 0,040+0,002 0,019+0,001 0,018+0,002

. 24 nu. 0,051+0,002 0,021+0,002 0,021+0,002

10e 27 nn. 0,073+0,002 0,031+0,002 0,035+0,002
3 24 nH 0,088+0,002 0,045+0,002 0,041+0,003

27 nm. 0,098+0,003 0,056+0,002 0,060+0,002

Y pactenuii copra I[larpuc npu temnepary-
pe g0 +10 °C axkruBHocTb AIIO yBesmumiach
B MEHbIIEH CTENeHN M0 CPaBHEHUIO C IPE/IbILy-
muM copToM Ha 11 % OTHOCUTEBHO KOHTPOJISL.
BoiiepsxkuBanue pacrennit nipu t +3 °C npuse-
JIO K yBeJIMYeHHIO 3HaueHus axtusHoctu AITO
oYTH B 2,5 pasa MO CPABHEHMIO C KOHTPOJIEM.

Cepnﬂ «bunonornveckne HayKun»

Y copra Boarorpajckuii oTMeyanach cXo/l-
Has KapTUHA: IIPU TIOHMKEHUM TeMIIepaTypbl
mo +10 °C axruBHocth AIIO yBenmmumBasnach
Ha 31 % 1o cpaBHeHuto ¢ KoHTpoJeM. [Ipu mo-
MEIleHNN pacTeHuii B 6oJiee HU3KOTEMIIepaTyp-
upie yeaosust (3 °C) axrtuHocts ATIO Gblia
B 2,5 pasa BBIlle 110 CPABHEHUIO C KOHTPOJIEM.
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B konrposbHOM Bapuante y 27-JHEBHBIX
pacTeHuil BceX COPTOB NPU YBEJIMYCHUU IIPO-
JIOJKUTEJIbHOCTH BEreTalu MPOUCXO/UI0 yBe-
JIn4eHre akTUBHOCTU (pepMeHTa B 2 pasza. B mo-
cJIe/IefiCTBUN  HU3KOTEMIIEPaTypPHOTO — CTpecca
AKTUBHOCTH aCKOPOATIIEPOKCUIA3BI TTPOI0JIKA-
Ja ymenbinatbes. [locse BosaeiictBug t +10 °C
y PACTCHUIl BBINIE YKAa3aHHOTO BO3pacTa copTa
Tlonapounbtit aktuHocTb AIIO  yBesmunmach
B 3 pasa mo cpaBHeHHIO ¢ KoHTpoJseM. Ilocie
neiictBus t +3 °C 4epes3 Tpoe CYTOK y JIHCTbeB
toMara akTuBHOCTb AIIO yBenuunaach B 60JIb-
el CTeleHu, 4eM B MOMEHT JEeHCTBHUS 3TOM
TeMIIeparypbl — MOYTH B 4,5 pasa IO CpaBHeE-
HUIO C HCOXJIJK/ICHHBIMU PACTCHUSMU.

Y nmcrtbeB 27-JHEBHBIX PACTEHUil copTa
ITarpuc B KOHTPOJIbHOM BapHaHTE 3HAYCHUS
AIIO 1o cpaBHECHUIO C 24-THCBHBIMH PACTCHU-
SMHU He M3MeHHJNCh. B mocsesneiictBun Temie-
parypuoro crpecca (10 °C) aktusnocts AIIO
yBeJuunIach Ha 63 % [0 CPABHEHWIO C KOHTP-
osieM. Ilocie peiicrBug GoJiee HU3KOW TeMIle-
parypst (3 °C) axrusroctb ATTO yBesmumaach
B 3 pasa 10 CPABHEHMIO C KOHTPOJIEM.

Y 27-pHeBHBIX pacreHuii copra Bousro-
IPAJCKUIl B KOHTPOJIbHOM BapuaHTe II0 Mepe
MPOJIOJIKUTENBbHOCTH  BEreTalui  MPOUCXO/INIIO0
HE3HAYUTEJIbHOE YBEJIMYECHUE YPOBHS AaKTHB-
nocrn AITO. Opnako, B IocJjefelicTBUN HU3-
KOTEMIIEPATYPHOTO CTPEcca aKTHUBHOCTb aCKOP-
6aTIepOKCHIAa3bl PE3KO YBEJNYNBAJAch. B 110-
caeneiicteun t +10 °C axtuBHOCTD (PepMeHTa
yBesmyuiach B 2 pasda. UYepe3 Tpoe CyTOK
nocsie BosxeiictBuss t 3 °C akruBnocts AITO
YBEJIMYUJIACh B 3 pasa 110 CPABHEHUIO C KOHTP-
OJIBHBIMU PACTEHUSIMU.

AHanM3 TIOJIyYEHHDBIX PE3YJbTATOB I10-
KazaJ, d4Yto (pepMeHT acKopOATIEepPOKCH/1a3a
BHOCHUT OIIpPE/ICJICHHDIN BKJIaJ B PeElapamuio
pacTeHmii TOMaTa B X0/l OKHCJIHMTEJIbHOTO
crpecca, KOTOpbIil ObLJ CIPOBOIMPOBAH CTPEC-
coBbIMu TeMmiepatypamu. Ilpu atom 1o mepe
CHUJKEHHSI TEMIIEPAaTyPHOTO BO3JCHCTBUS Ha
pacTeHHUs MOBBINIAJACH AKTUBHOCTD acKopOat-
MEPOKCH/1A3bI.

Y HeoXJTa)XIEHHBIX pacTeHwil Ha6JII01aan
He6oJIbINE PA3TUUNS 110 AKTUBHOCTH J[AHHO-
ro depMeHTa MEX/JY H3YYCHHBIMH COPTaMHU.
Opnako TpU 3TOM B JIUCTBSIX TOMATa COPTa
IMomgapounsiit aktuBnoctb AIIO ObLta Makcu-
MasbHOM. Ilpu meficTBUM TOHMIKEHHBIX T0JIO-
JKUTEJIBHBIX TEMIEPaTyp Y BCEX COPTOB ObLIO
OoTMeueHO yBesanmuenue aktuBHocTH AITO xkak
npu JeficTBUM CTpecca, TaK U TOCJe Hero.
B mesom y 24-7HEBHBIX pacTeHUil aKTUBHOCTH
¢epmenrta yBesmumsach B 1,5-2,0 pasza 1pm
neiictBuu t +10 °C u B 2,5—4,0 pasa npu [eii-
crBu t +3 °C 1O CpaBHEHHIO € KOHTPOJIEM.
B mociepeiictBUN  OXJOKIEHUSI aKTUBHOCTD
ATIO 1peBblata aHAJOTUYHBIC —IOKa3aTe-
Ju 'y 27-IHEBHBIX pacTeHuil B 2—3 pasa Ipu
t +10 °C u B 3,0—4,5 pasa npu t +3 °C no
CpaBHEHUIO € KOHTpoJeM. Bo3Mmoxno, B 3TOT
MEepPHO/l B PACTEHUSIX TOMATa YCHJIMBAJCS CUH-
te3 uzodopm AIlO, HanpaBJeHHbII HA CHU-
JKEHME KOHIICHTPALUU TIEPEKUCeil U 3alUTy OT
okucauTebHOr0 crpecca. OcobeHHO 3aMeTHOoe
BO3/IeiicTBIE ObIJIO OTMEYCHO Yy PACTEHWH TO-
mara copra llomapo4Hbrii, yTo SBJISETCS TOKA-
3aTesieM OOJIbIIEH YCTOWYMBOCTH ATOTO COPTA K
MTOHMKEHHBIM TEMIIepaTypaM.

Takum o6pa3oM, yBeJIMYEHUE AKTUBHOCTH
ackopOaTIIePOKCUA3BI TTPU OXJIAKIEHUHN PacTe-
HUIl TOMaTa CBSI3aHO C PAa3BUTUEM OKUCJIUTEb-
HOTO CTpecca, KOTOPbIii, B CBOIO OYepeib, MPH-
BOJUT K PA3BUTHIO XOJIOJOBOTO MOBPEXKIEHUS.

B mocreneiictBun  HU3KOTeMIepaTypHOTO
cTpecca TPOC/IEKUBAIACh TEHEHITNS K JIaJIbHEl-
IIeMY YBEJIMYEHUIO AKTHBHOCTH AHTHOKCH/AHTHO-
ro ¢epmenra. I[lo mMepe CHUKEHHS TeMIEpaTypbl
OXJIasK/IeHUs TIOBbIIatach akTusHoCTh AITO. D10
MOJKET ObITb CBSI3aHO € TeM, 4TO (DEepPMEHT BBICO-
KocrermduueH K ackop6aTty u GbICTPO TepsieT aK-
THBHOCTb B €ro orcyrcrsue. Bo3morkHoO, fefictBre
HU3KUX TEMIEPaTyp Ha pacTteHus 0OyCJOBIUBAECT
HaKOIJIEHUE B HUX 3HAYNTEJIBHOTO KOJUYECTBA ac-
kpoGarta. Ilpu stom pasmmdns B peakipsax AITO
Ha JICHCTBYE TIOHMKEHHDBIX TEMIIEPaTyp pasJiiny-
HBIX COPTOB TOMaTa OOBSICHSAIOTCS UX CTPYKTYPHO-
(pyHKIMOHATBHBIMUI OCOGEHHOCTSIMU.
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BJIUAHUE IIPEITAPATA PUBAB-9KCTPA

N INIOHUKEHHDbIX TEMIIEPATYP HA .
GOEPMEHTATUBHYIO AKTUBHOCTb PACTEHUU
KYRYPY3bl

J. II. Mlapkaesa, T. C. KoimbikoBa

B cratbe packpbiBaeTcst JeiicTBue IpernapaTta Pu6as-skcTpa Ha aKTUBHOCTb KaTaaasbl U
acKOpOATIIEPOKCH/IA3bl B JIMCTBSX PACTEHUIl KyKypy3bl B YCJOBHAX HH3KOTEMIIEPATYPHOTO
cTpecca.

Kumouesbie cioBa: Pu6as-skcTpa, KyKkypysa, Karajasa, acKopOaTIepoKcniasa.

IMPACT OF THE RIBAV-EXTRA AND LOW
TEMPERATURES ON THE ENZYMATIC ACTIVITY
OF MAIZE PLANTS

E. S. Sharkaeva, T. S. Kolmykova

We studied the impact of the Ribav-Extra on activity of catalase and ascorbate
peroxidase in the leaves of maize plants under the conditions of low-temperature stress.
It was revealed that activity of enzymes decreases under the impact of low temperature.
Growth regulator affects activity of enzymes during cooling if there is pre-treatment of
maize seed. Enzyme activity has depended on the Ribav-Extra concentration. Recovery
of enzyme activity have been observed after termination of cooling. 10% % and 107 %
Ribav-Extra concentrations are the most effective.

Keywords: Ribav-Extra, maize, catalase, ascorbate peroxidase.

B mnocsenHee BpeMsi IpU  BO3/EJbIBA- YCTOWYMBOCTH K HeOGJIATONPHUSATHBIM (DaKTo-
HUM CEJIbCKOXO3SAIMCTBEHHBIX KYyJbTYp Bce paM cpeabl. K TakuM npueMaM OTHOCHTCS
6oJiblllee BHUMaHUe yjeJssieTcs T1puemMaM, 0o0paGoOTKa PACTEHWH WJN UX CEMSH Pery.Jsi-
C TIOMOIIBIO KOTOPBIX MOXKHO IOBBICUTH HUX TOpPaMHU POCTA.
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MsBectHo, uTO TIpOIecC aJanTaluy pPacTeHWi
K HEeOJAroNpHATHBIM YCJIOBUSIM BHEIIHEH Cpe/ibl
[IPOUCXOJINT TIPH AKTHBHOM YYaCTHH AHTHOKCHU-
JITAaHTHOH CHCTeMbl, KOHTPOJIIPYIONIeHl B KJETKax
ypoBerb akTuBHBIX (opm Kucsopora (ADK) [2].
AdexTuBHOCTD  (DYHKIMOHUPOBAHUS  AHTHOKCHU-
JIAHTHOHN cucTeMbl OOYCJIOBJIEHA YPOBHSME HU3-
KOMOJICKYJISIPDHBIX ~ KOMITOHEHTOB M aKTHBHOCTBIO
AQHTUOKCUJIAHTHBIX  (pepMeHTOB. BakHyio  posib
B 3anmTe KaeTok pactenuii or AMDK urpator antu-
OKCH/IaHTHBbIC (DEPMCHTBI, B TOM YHCJIE TaKue, Kak
acKopOATIIEPOKCHIA3a 1 Karajasa, ydyacTBYIOIIVE
B aetokcukain H,O, B kierkax pacrenuii [4].

B cBgsu ¢ atum mccnenoBa ICiCTBUE TTPH-
POHOTO perysisitopa pocta PuGaB-skerpa  Ha ax-
THBHOCTDH (DEPMEHTOB aCKOPOATIICPOKCH/A3bI U Ka-
TaJIas3bl B JIMCTBSIX PACTCHHI KYKYPY3bl B YCJIOBUSX
HHU3KOTEMIIEPATYPHOTO CTPECCa.

MarepuajioMm UCCJIeI0BAHUS CITY KIJT TIPErapar
PutGas-skcerpa.  [eiicrytomee Bemiecto  0,00152
r/n L-amanun + 0,00196 r/n L-royramMuHOBOI
KUCJOTBL.  TIpomyKT  MeraGo/msMa  MUKOPU3HBIX
rpr6OB, BbIIEJECHHBIX M3 KOpHeil skenbliieHs. O0b-
€KTOM VICCJIC/IOBAHUS SIBJISLINCH CEMEHA U PACTEHUS
KyKypy3bl (Zea mays 1.) copra TTonkopH.

Cemena KyKypy3bl 06paGarbIBaIN MIPENapaTtoM
Pubas-skcrpa B konnenrparmsix or 1075 o 1078 %
B teuernu 16 4. Ilocsie 3TOr0 UX BbICEBATN B COCY-
JIbI C TIOYBOIf; PACTEHMS BBIPAIIMBAINA B YCJIOBHAX
BeretaiioHHoro ombita B npu t 20-22 °C, 12-ua-

COBOM CBETOBOM JIHE /I0 2—3 HACTOSIIMX JIMCTHCB.
C MOMeHTa JOCTIKCHHSI TIPOPOCTKAMHU KYKYPY3bl
Bo3pacra 11-1 cyToK cocy/bl ¢ PacTEHUAME IIOMe-
a1 B XOJOAWIbHYI0 KaMepy ¢ t 4 °C Ha 16 u.
Cpasy mnocje OXJKICHUS U 4epe3 CYyTKH TOCJe
OXJIKJICHUS OTPEIesIsiin (DEPMEHTATUBHYIO aKTHUB-
HOCTDb KaTasla3bl M acKopOaTnepoKcniasbl. B xave-
CTBE KOHTPOJIS CJIy>KWJIM PAcTeHusi, He 06padoTaH-
Hble TIperapatoM PuGas-akcrpa.

WsBectHo, dYTO TpM  OXJIK/IEHNM  PACTEHUI
(KyKypys3a, puc, Oryper) OOCHAPY/KUBAETCSI PE3KOe
CHIDKEHHE aKTUBHOCTH Karasiasbl, 60Jiee 3HAYMTC/Ib-
HOE Y TeIUIOIOOUBBIX TeHOTHIIOB. CTelleHb XOJIOZoY-
CTOMUMBOCTH PacTeHnii KOPpeJmpyeT ¢ aKTUBHOCTBIO
Kataymaspl. B mepron moceeficTBIS  OXTK/ICHNS
Y XOJIOZIOYCTOHUMBBIX JIMHUEL PUCA 1 KYKypy3bl ObLIO
OTMEYCHO BOCCTAHOBJICHHE aKTUBHOCTH (PepMeHTa, a
Y TeIomoOuBbIX — CHIDKeHHe. Bce 310 yKasbiBa-
€T Ha y4yacTHe KaTajasbl B 3allliTe TEIIOOOMBBIX
pacTeHHii OT JIeHCTBUSI TOHIDKEHHBIX TeMIeparyp.
B 10 ke BpeMsi U3BECTHO, YTO AKTHBHOCTb KaTaJa3bl
B MIPOPOCTKAX KyKypYy3bl TIPU aKKJIMMATU3AIN WJIN
OXJIK/IEHNH JTIO0 He M3MeHsIach, JiGO BO3pacTaia.
B nepuon mocsesiefictBis OXJIasK/IEHNST Y KOHTPACT-
HBIX TI0 XOJIOZIOYCTONUYMBOCTH COPTOB OTYpIia AKTHB-
HOCTb KaTaJia3bl BO3pACTajia OMHAKOBO [3].

Pesysibrarpl - MccsieIOBaHUA  TIOKA3aJIM,  YTO
JI0 OXJIK/ICHUS PACTCHHIl AKTHMBHOCTb KaTaJsasbl
Oblla TIPEMEPHO OJIMHAKOBOM BO BCEX BapHaH-
Tax ompita (Tabm. 1).

Ta6amma 1

AKTHBHOCTb KaTaJa3bl B JHUCThSX PACTEHHH KyKypy3bl, 06paGorannbix npenaparom Pu6as-skcrpa
nocJie OXJa’K[AeHUs, MMOJIb /T TKAaHW, MUH

AKTHBHOCTb KaTaJa3bl, MKMOJIb /T TKaHH, MIH
Bapnant ombita
Jlo oxzax/enust Cpasy 1ocJie OXJaKJAeHust Yepes 24 4 1oc/ie OXJIaXK/IEHUS

o Kourposb 146+3,0 12111 140+2,6

g 107 149+2 1 101+1,3 118+1,4

5

% 106 148+1,2 143=1,5 140+1,2

&

\:o; 107 152+2,0 140+1,0 148+1,0

- 1078 142+3,1 136+2,0 139+1,5

OxnaxkaeHue pacTeHUIl KyKypysbl IIpH-
BOJMJIO K CHIDKEHHIO AKTHBHOCTH (DepMeHTa.
Y Heo6paGoTaHHBIX GUOIIPENnapaToM pacTeHuit
IocJjie TUTIOTEPMUN aKTUBHOCTb KaTaJjia3bl CHU-
skamach Ha 20 %. IlpemnoceBmast oGpaGoTka
pacrenuii mperaparom Pu6as-skcTpa B KOHIIEH-

104

tpamu 10° % MaKCHMaJbHO CHUIKAJa aKTUB-

HOCTbh hepMenTa Tocae oxaaskaeHust (Ha 45 %

M0 CPaBHEHWIO ¢ HEOXJIAKJIEHHBIM KOHTPOJIEM).

Y 06paboTaHHBIX IpernapaToM pacTeHWil KyKy-
6 o 7 o

py3bl B KoHuenTpanusx 10° % u 107 % He Ha-

6J1I0/1aJI0Ch N3MEHEHUH B AKTUBHOCTH KaTaJa3bl
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cpasy mocJie BO3/ICHCTBUS HU3KUX TEMIIepaTyp.
Y pacrenunii, 06paGoTaHHBIX GUOIPEIAPATOM B
kontenTparnuu 108 %, cpasy mocie oxjaxie-
HUSI BEJIMYMHA HMCCJIEyeMOro napamerpa Oblia
HUKE HAa 7 % [0 CPABHEHUIO C HEOXJIAXK/AB-
muMest Kourposiem (em. Tabr. 1).

OrmpeziesieHne  aKTUBHOCTH — KaraJa3bl B
MOCJIC/IEHICTBUN  OXJIAXK/JCHUS TOKa3aJnl  BOC-
CTaHOBJICHNE  (PEPMEHTATUBHON  aKTHBHOCTH.
Crycrss CyTKH TOCJIe OXJIAXK/JCHUS aKTUBHOCTD
KaTajiazbl BO3pacrasa, OJIHAKO CTeleHb BOCCTA-
HOBJICHUS] aKTHBHOCTH ObLIa HEOJMHAKOBOI B
pa3uyHbIX BapuaHTax. Pacrenus 6e3 o6paboT-
ku PuGas-sxctpa (KOHTPOJIB) B TOCTEICHCTBUE
MOHIDKEHHBIX TEMITEPATYP MPAKTUIECKH BOCCTA-
HOBHJIM AKTUBHOCTL (pepMeHTta. Y pacTeHuii,
00paGOTaHHBIX TIPENapaToM B KOHICHTPAIUN
10° %, akTuBHOCTH (hbepMeHTa Jaxke CILyCTsI
24 4 nocae oxjaaxaenns Obita Ha 20 % HUKe
HeoxJakiasierocss KourpoJg. IIpexnoceBnas
o6paGotka  PuGaB-skcTpa B KOHIIEHTPAILUSX
10 u 107 % m B mociexelicTBUN OXJaKIe-
HUS HE TPUBOJMJA K M3MEHCHUIO aKTUBHOCTU
KaTajiasbl, pa3juyuii ¢ KOHTpPoJeM He HabJIio-
namu. Ilpu o6paGoTke ceMsH caMoil HU3KOI
KOHIleHTpanueil Guonpenapara 10° % Takke
Ha6/II0AI  BOCCTAaHOBJICHHE (DEPMEHTATUBHON
AKTHBHOCTH B TIEPUOJ| HAOJIOJCHUS, HO 3Haue-
HUSI MCCJIElyeMOro Iapamerpa 3jechb OblIM Ha
5 % HUKE, 4eM B KOHTPOJIE.

Ackop6arnepokcuiasza NpuHIUMAET y4acTue
B peryJsnuu MeraGojiu3Ma B XOJIC OHTOTEHe-
3a 1 uMeeT ocoboe 3HAUeHUe IS pPacTeHuil B
obecrieueHUH  OBICTPOIl  TIPUCTIOCOGJISIEMOCTH K
MIOCTOSIHHO MEHSIIOINUMCS  YCJIOBUSIM BHEITHEH
cpenbl. [Ipu aTOM aKTUBHOCTH aKcOpPOATIIEPOK-
CU/Ia3bl CHUIKAETCS TIPH JelicTBUU HeOIarompu-
atHbIX (pakropos [1].

Harmre wncciiejoBanne moKasaao aHAJIOTHY-
HYI0 TCH/ICHIIMIO B JIMHAMMKE AKTHUBHOCTU aK-
copGarnepokcugaspr (taba. 2). Jlo oxmaxmie-
HUST pacTeHunil ux (epMeHTaTHBHAS aAKTHUBHOCTD
6bl1a TpuUGJAU3UTENHHO OJUHAKOBON BO BCEX
UCCylelyeMbIX BapuaHTax. MakcuMasibHOE I10-
JIaBJICHHE AaKTUBHOCTH (pepMeHTa HaGJII0/1aI0Ch
cpasy T0cJe OXJAXK/ICHUS Yy KOHTPOJbHBIX Pa-
crenuii, ona ObL1a Ha 26 % HIDKE, 4eM 70 XOJIO-
noBoro BosjeiictBus. OXJak/eHune pacTeHuit,
o6paboTaHHbIX Pu6aB-skcTpa B KOHICHTPAIUN
105 %, cHIKATO aKTUBHOCTB ACKOPOATIEPOK-
cuasbl Ha 23 % 110 CPaBHEHMIO ¢ HEOXJIAXK/[aB-
muMcst KoHTposieM. IlpeanoceBHas o6paGoTka
nperaparoM B Kourenrpamusax 10° u 107 % ne
BbI3bIBAJIA TOJABJICHUS aKTHUBHOCTH (pepMeHTa
rmocJjie  X0J0/10Boro BozjelictBusd. IlogaBienue
AKTUBHOCTU aCKOPOATIIEPOKCUIA3BI TTPOCTIEIKH-
BaJoCh W B BapuaHte C KOHIlEHTparueir Guo-
npemnapara 10% %. Yposenp akruHoctu dep-
Menta Obl1 HKe Ha 10 % 1O cpaBHEHUIO C
KOHTPOJIbHBIMU PACTEHUSAMU 0€3 OXJIAMKIEHUSI.

Ta6auma 2

AKTHBHOCTh aCKOPOATIEPOKCHAA3bI B JUCTHAX PACTEHHI KyKypy3bl, 00paGOTaHHBIX NpenapaTom

Pu6ag-akcTpa, MKMOIbXT ' XMuH!

AKTHBHOCTb acKOPOATIEPOKCH/1a3bl, MKMOJIbXT-1xMuH-1
Bapuanr oubita | 116 oxramgenns | Cpasy mocte oXTakaenus Yepes 24 4 mocjie 0XJIaxK/eHUs
2 KOHTPOJIb 0,31+0,01 0,23+0,04 0,32+0,05
g: 10° 0,29+0,01 0,24+0,03 0,32+0,04
% 106 0,32+0,02 0,30+0,05 0,31=0,04
\b% 107 0,32+0,03 0,30+0,06 0,33+0,03
QS" 10® 0,30+0,01 0,28+0,02 0,34=0,05

HaoOuonenna B 1ociefeldicTBUU OXJIasK/ie-
HUS  TI0Ka3aJi BOCCTAHOBJIEHHE AaKTHUBHOCTU
¢epMeHTa BO BCEX MCCJEAYEMbIX BapHaHTaX,
Pa3IMyMii ¢ HEOXJIAXKJABUIUMCS KOHTPOJIEM HE
oTMevasioch. Yepe3 24 4 aKTUBHOCTb ackopOaT-
MepoKcHIasbl OblIa MPAKTUYECKU O/JIMHAKOBOI
BHE 3aBUCHUMOCTH OT 0OpaGOTKH OHOIpernapa-

Cepnﬂ «bunonornveckne HayKun»

toMm. [leiictBue PubaB-skcTpa TPOSBIISIOCH
JIMIIb B IOBBINIEHUN (DEPMEHTATUBHOW aKTHB-
HOCTH CPa3dy I0CJIe OXJIAXK/CHUS.

Takum o6pasom, neiictBue mpemnapara Pu-
6aB-3KCTpa HAIPABJICHO HA CHATHE OKUCJIH-
TEJIBHOTO CTpecca W 3aBUCHT OT €ro KOHICH-
tpanun. HanGosee adeKTuBHBIMI OKA3aI1UCh
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KonileHTpanuu Ouonpenapara 10% u 107 %. CTBys CHIJKEHUIO HMX AKTUBHOCTU B II€PUO/L
BosmoxkHO, Pu6aB-skcrpa NpUHUMAaeT ydyactue —JIeHCTBUS U TIOCJEACHCTBUS HEOJIArOIMPUSTHBIX
B PEryJISIIMKM aKTHUBHOCTH (DEPMEHTOB, IIpensaT-  (aKTopoB.
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MJIEKOIIUTAIOIIUE BUOJIOTUYECKO
CTAHIIMHU MOPZOBCKOI'O YHUBEPCUTETA

A. B. Aunapeiive, B. A. Ky3nenos

B CTaTb€ B peE3yJibTaTe€ aHaJIn3a COéCTBeHHbIX TTOJIEBbIX I/ICC]IG[[()BZJ.HI/Ii’T n JUTEepaTypHDBIX
MCTOYHUKOB NPHUBOJUTCS BUIOBON cocTaB Tepuodaymbl OMOJOrHYecKkoil cranimu Mopos-
CKOTO YHUBepcHuTeTa U ee okpectHocTeil B CHMKMHCKOM JiecHUYecTBe; cooliaercst o 46 Bu-
JlaX MJIEKOMHUTAIONNX, OOMTAIONINX B JIECHOM MaccuBe BousbineGepesnnkoBckoro IIpucypos.

KiaroueBbie cioBa: miexomnuraiomniie, OMOJOTHYeCKasi CTAHINS, CTAaTyc Buaa, Pecry6imka
MopnoBus.

MAMMALS BIOLOGICAL STATION OF THE
MORDOVIAN UNIVERSITY

A. V. Andreychev, V. A. Kuzneczov

The article contains teriofauna species composition of biological station of the Mordovian
University and its precincts in Simkinskoe forest district basing on the analysis of the own
field studies and literary sources. It is reported about 46 species of mammals affecting

forests of Bolshebereznikovskoe Prisuriye.

Keywords: mammals, biological station, status of the species, Republic of Mordovia.

buonornueckag cranmusa  MopaoBCcKOTO
TOCY/IapCTBEHHOTO YHUBEpPCUTETa, OCHOBAHHAS
B mione 1966 r., maxomurcs B bBosbinebepes-
HUKOBCKOM paiione Pecny6iukun Moposus,
B JieBoOepeskHOil moiime p. Cypbl; ee reorpa-
¢uvyeckue xoopamHatel: 54°10°55,6”" c¢. I
46°10°00,2" B. 1.

W3yueHne MJIEKOMUTAIONIMX HA OMOJIOTHYE-
CKOW CTaHIIMM paHee IPOBOJUIOCH B paMKax
MOJIEBBIX Y4eOHBIX TPAKTUK CTYAEHTOB. 3a
3a 9TO BpeMs ObLIM HAKOILJIEHBI CBEICHUS O
MJIEKOITUTAIONIMX, OOUTAIININX HA TEPPUTOPUN
OMOJIOTNYECKOIl CTAHIMH M ee OKPECTHOCTSX B
CumruHCKOM JtecHnuectBe (II0Mmaasb JecHude-
cTBa cocrapssger okoso 11 Thic. ra).

B nacrosmieit paGore MpUBOAATCS Pe3yJib-
TaTbl COOCTBEHHBIX W3bICKaHUN u 0600IIeHe
uccaeoBaHuil Apyrux aBropon. MccesegoBanus

IIPOBOAMJINCh C IIPUMEHEHHEM TPaJUIHOHHbIX
MeTO/I0B  0T/I0Ba (IPBIYHOB U HACEKOMOSI/I-
HBIX), 3UMHEr0 MapIIPYTHOrO yuera (XUIIHBIX,
[APHOKOIBITHBIX, 3aiillc06pasHbIX), a TaKKe
B pesyJbTaTe BusyaslbHbIX HabmofeHuil. OO6-
CJIeZIOBaHHAsL TEePPHUTOPHS IIPE/CTaBJIsAeT CO6Oi
CMEIIaHHBIE Jleca, BKJ/IOYAIONNe pasJHYHble
TUIIBI OMOTOIOB: COCHSIKH, JYOHSKH, OepesHs-
KM, OCHHHUKH, JINIHSKU, OJIbLUIAHUKU, HU3WUH-
Hble 60JI0Ta, NONMEHHbIE Jyra U Jp.

B yue6HOM moco6uu [17] mnpusesienbr cBe-
nerns 00 OOUTAaHUU CJeIYoNMX 45 BUIOB: €K
OOBIKHOBEHHBII, KyTOpa OObIKHOBEHHAs, OypO-
3y6Ka OObIKHOBeHHas1, Oypo3yOKka cpefuss, Oy-
po3yOKa Majsiast, KPOT eBPONEHCKUii, BbIXYXOJIb
pycckasi, HOUHMI[A IPYAOBasl, HOUYHUIA BOJS-
Hasi, BEYEPHUIIA PbDXKasg, BOJK, co0aka eHOTO-
BU/IHAS, JHUCHI[A OOBIKHOBEHHas, BbIIpa peu-
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Hag, KyHHIA JiecHast, 6apcyk OObIKHOBEHHBII,
TOpHOCTail, HOpKa eBpollelickas, Jlacka, XOpeK
JIECHOII, HOpKa aMepuKaHckas, KaGaH, JIOCb,
KOCyJid eBpoleiickas, CyCcJUK Kpamdarblii, cy-
pok-6aiibak, Gesika OObIKHOBeHHast, 600p peu-
HOIi, TIOJIeBKA BO/SHAs, IIOJIEBKA pPbDXKasg, Ie-
CTpYyIIKa CTelHasg, TOoJeBKa OOBbIKHOBCHHAS,
10JIEBKA-9KOHOMKA, OHJATPa, MbIIIb I10JIeBad,
MDIIITb  JKEJITOTOPJIas, MbIIIb JIECHAS, MbIIIb-
MAJIIOTKa, MbIIIb JOMOBasi, KpbIca cepas, COHs
JleCHasi, MBIIIOBKA JIeCHas, TYNIKAHYMK OO0JIb-
moil, 3ad1-6essK, 3asdil-pycax.

B yue6unom mocobun [12] ykasbiBaercst Ha
obutanue B IIpucypbe ciaeayonmux BHIOB MJie-
KOIMTAIOMUX: €)X OOBIKHOBEHHBIH, Oypo3yOKa
Masasg, Oypo3yOKa OOBIKHOBEHHAsI, BBIXYXOJb
pyccKasi, HOYHHUIA IPY/J0Basi, HOYHHUIA BOJS-
Hasg, BEYCPHUIA PbIXKas, BOJK, cO0aKa CHOTO-
BH/IHAs, JIacKa, XOPeK JIeCHOH, HOpPKa eBpoIeii-
CKasl, HOpKa aMEepHKaHCKasg, KyHUIA JiecHas,
6apcyKk OObIKHOBEHHDIN, BbIAPA peuHas, KaGaH,
KOCYJIg eBpoIeiicKas, Joch, 6ejka 00bIKHOBEH-
Hag, Cypok-6aii6aK, CyCJUK Kpamdarblii, 606p
PEYHOI, TIeCTPYIIKA CTelHas, I0JIeBKa-9KO0-
HOMKa, MBIIIb MOJIEBasi, MbIIIb KEJTOropJas,
MBIIITb-MATIOTKA, COHS OPENIHNKOBAas, COHS JIeC-
Hasg, MBIIIOBKA JICCHAS, TYITKAHYUK OOJIBIION.

B okpectHOCTAX GHOCTAHIINN YHUBEPCUTETA
PETUCTPUPOBAJUCH MBIIIb JIECHAS, MbIIIb KeJI-
TOTOpJIasi, MBbIIIb [I0JIEBasi, MBbIIIb-MAJIOTKA,
MBIIITb JIOMOBAsi, KpbIca cepas, IMOJIEeBKa BOJS-
Hag, TI0JIEBKA-3KOHOMKA, I0JIeBKa OOBIKHOBEH-
Hag, MOJIEBKa PbIXKas, OH/ATpa, COHs JiecHas,
MBIIIOBKA JiecHast [9; 14—16; 21].

B pesysbrate mnociegHux ucc/eioBaHun
(payHbBI TPHIBYHOB M HACEKOMOSITHBIX HA TEPPH-
TOpUN GUOCTAHIIMU PETUCTPUPOBAJIUCH TIOJICBKA

pbiKas, Genaka OObIKHOBeHHas, 6G0Op PEYHOII,
OH/IATPA, TOJIEBKA BOJSHAS, MOJIEBKA OOBIKHO-
BEHHasl, MOJIEBKA-9KOHOMKa, IIOJIeBKA TeMHas,
MBIIIb T10JI€Basi, MBIIIb MaJjasg JecHas, MbIIb
JKeJITOropJiasi, €K OOBIKHOBEHHbIN, € O6esor-
PYZblii, KyTopa OObIKHOBEHHAsI, KPOT €BPOIIEii-
ckuil, Oypo3yOka OOBIKHOBeHHas, Oypo3yOKa
paBHO3yOast, Oypo3yOka cpeznHsss, OyposyOka
mamas [3; 5; 7].

Kpome TOrO, B OKpECTHOCTSAX OHOJIOTH-
4yecKoll craHIuu MOpPZOBCKOTO YHUBEpCUTETa
IIPOBO/IMJICH UCCJICIOBAaHUS B OTHOIICHUH Ta-
KUX BH/IOB MJICKOIIMTAIONNX, KaK 006p peYHOit
[13; 18], Boixyx0sab pycckas [19; 20], onmaTpa
[2; 11; 19], Gapcyk esponeiickuii [1], KyTOopa
obbikHOBeHHas [10]. B pesysbrare mocieanux
uccjaeoBaHuil  XuponrepodayHbl OGUOJIOrHYE-
ckoit crannmu ynusepcurera O. H. Apraes n
K. B. CuMaHOB BbISBHJIN KOXKaHa JIBYXI[BETHO-
ro [8] u nerombips JsecHoTO.

B rta6iuie mpuBeJeHbl MJECKONUTAIONINE,
3aperucTpUpPOBaHHbIC HA OGUOJIOTMYECKON CTaH-
nnit MOp/IOBCKOTO YHUBEpCUTETa U B OKPECT-
HbIX JiecaX CHMKHHCKOTO JIECHMYECTBA, a TaK-
K€ WX CTaTyC € Y4eTOM TOCJIEHUX pPe3yJib-
TATOB 110 OIIPEJICJICHUIO cTaTyca TepuodayHbl
peruona B 1esom [4; 6].

B Tabauiie He MPHUBEJCHDBI BU/bI MJIECKOIIHU-
TAIONMX, OOUTAIONIMX HA OTKPBITBIX ITPOCTPaH-
creax (cycqmk  KpamvaTbiii,  Ccypok-GaiiGax,
MECTPYIIKA CTEMHasg, TYIIKAHYUK OOJIbINON, 3a-
AI-PyCaK), a TakKe BUJBI, JJIUTEILHOE BPEMs
He oTMevaBiMecs Ha Guoctamiun (HOpPKa eB-
pomeiickas, BbIXyXoJb pycckas) [6; 7]. Kpome
TOrO, B CIHUCOK J06aBJIeHA KOCYJIE CHOMPCKast
(6/m3kull BUA K KOCyJe eBpOIEiicKoii), peru-
crpupyiomniascs 1o Bcemy I[Ipucypbio [4].

Ta6auia

BuioBoii cocTaB M CTaTyC MJIEKONUTAIONUX B YCJIOBHSX OMOCTaHIMU

Mop/10BCKOrO yHHBEPCUTETAa M €€ OKpEeCTHOCTeit

Bun Craryc
1 2
Esx oObiknoBeHHblil — Erinaceus europaeus OO6brunbIit
Esx Gesnorpynsiii — Erinaceus concolor OO6bIYHbII
Kpot esponeiickuii — Talpa europaea OObIuHbII
Byposy6ka manas — Sorex minutus OO0bIYHbII
Byposy6ka cpeansisi — Sorex caecutiens MauouncieHHbIi
Byposy6ka paBHosyGast — Sorex isodon OO0bIYHbII
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Oxonuanue mao..

1 2

Byposy6ka o6bikHOBenHast — Sorex araneus OO6bIuHbII
Kyropa o6bikHoBennass — Neomys fodiens MautouncJieHHbIi
Hounura Bogsinast — Myotis daubentonii OGbIYHbIIT
Hounwuna npyaosass — Myotis dasycneme Penxuit
Heronbips siectoit — Pipistrellus nathusii OObIuHbII
Beuepuuna poikas — Nyctalus noctula OO6br4HbII
Koskan nByxuserubiii — Vespertilio murinus OG6bIYHbIIT
Bonk — Canis lupus Pexuit
Jlucuua obbikHOBeHHass — Vulpes vulpes OGbraHbIit
Cobaka enorosuanas — Nectereutes procyonoides OO6bIvHbIIT
Kynuna necnass — Martes martes OO6bIyHbIi
Jlacka — Mustela nivalis OO6br4HbII
Topuocrait — Mustela erminea MaumoumncieHHbIi
Xopb secuoit — Mustela putorius Mamnouncenubrit
Hopka amepukanckas — Neovison vison OO6bIYHbIiIT
Bapcyk o6biknoBenmblit — Meles meles OO6bIvHbIIT
Boiapa peunass — Lutra lutra Peaxmit
Poich o6bikHOBeHHast — Lynx lynx Peaxnii
3asn-6ensik — Lupus timidus OO6bIyHbIi
Benka obbikuoBennast — Sciurus oulgaris MautouncieHHbIIT
Bo6p peunoit — Castor fiber OO6bIYHbBII
Coust siecuast — Dryomys nitedula Mautounc/ieHHbIi
Const opentankoBast — Muscardinus avellanarius Penxnii
Mbmmoska jecHast — Sicista betulina Pexuit
TToneska pookas — Clethrionomys glareolus OO6bIYHbBII
Omnpatpa — Ondatra zibethicus OO6bruHbIi
TToneska Bojsanas — Arvicola terrestris OO6bIUHbII
TToneska-skonomka — Microtus oeconomus MauouncieHHbII
TToseBka o6bikHOBeHHAsT — Microtus arvalis OO6bIyHbIi
TToneBka temuass — Microtus agrestis MaJtouncieHHbIi
Mprmmp-Mamiotka — Micromys minutus Penxuii
Mbiub nosesast — Apodemus agrarius MasouncieHHbli
Mpitiib Masiasi jecHast — Sylvaemus uralensis OO6bIYHbII
Mbinib skesroropaast — Syloaemus flavicollis OO6bIyHbIi
Mbprib omMoBasg — Mus musculus MautouncaeHHbIi
Kpoica cepast — Rattus norvegicus MaustouncieHHbIi
KaGan — Sus scrofa OO6bIyHbIi
Kocyust eponeiickass — Capreolus capreolus Peaxnii
Kocymst cubupckass — Capreolus pigargus OO6bIyHbIi
Jlocs — Alces alces OO6bryHbIi

Cepusi «Brosiornyeckie HayKu»
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N3MEHEHNA B HACEJIEHNN MEJIKUX
I'PbISYHOB CPEJAHETO IIPUCYPbBA IIOCJIE
IHOJOBO/IbA 2012 r.

A. B. AungpeiiveB, M. A. Ky3suenona

B cratbe TPOCJEIKMBAETCS €CTECTBEHHOE W3MEHEHHe HaceJeHHusi MEeJKUX TPBI3YHOB, B
TOM YICJIe CMEHA BHUIOB-IOMIHAHTOB Ha ydactke Cpexasero IIpucypbsi mocJie MOJOBOABS
2012 r.; BBIABAAETCA BUJOBOI coctaB Micromammalia.

KiroueBbie ciaoBa: Mesikue Miekonutaioniie, rpoidyibl, Cpeanee llpucypbe, M0J0BOIbE,
Peciy6smika MopioBus.

CHANGES OF THE POPULATION OF SMALL
RODENT OF THE AVERAGE PRISURYE AFTER
FLOOD 2012 LAST YEAR

A. V. Andreychev, M. A. Kuzneczova

The field studies on area Middle Prisurye after the seasonal flood of 2012 have shown
natural change in population of small rodents, including alteration of dominating species.
The species composition of Micromammalia is revealed. In consequence of their specific
particularities, Sylvaemus flavicollis has spreaded more on flooded territories, than
Clethrionomys glareolus.

Keywords: small mammals, rodents, flood, Middle Prisurye, Republic of Mordovia.

Pesxum  yposus pex Pecny6aukun  Mop-
JIOBHSI XapaKTEPU3YeTCsl HAJIUYUEM BbBICOKOTO
BECEHHEr0 II0JI0BOJIbsI, HU3KOH JIeTHe-OCEHHe
ME)KEHHU, HapyIIaeMOil B  [IOK/JIUBBIC TOJbI
JIByMSI-TpeMsl TaBOJIKAMU, M YCTOWYHBON 3UM-
Hell Me)xeHHM. BeceHHHil mogbeM yPOBHS BOJIbI
HAYMHAETCs ellle B Tepuoji JeaocraBa B Tpe-
Thell gexaze Mapra — Havase amnpessa. Craf
CPaBHUTEJIbHO MEJJICHHbBIN. 3aKaHIMBAETCS I10-
JIOBOJIbE B cepejiHe Mas — Hadaje uions. Ero

Cepnﬂ «bunonornveckne HayKun»

MIPOJOJUKUTEIBHOCTD  COCTABJISIET B CPEIHEM
1,5-2,0 Mecsma, B OTAeJbHbIE TO/bI GOJIbIIE,
a Ha MaJbIX peKkax — MeHee Mmecsia. Makcu-
MyM BECEHHETO TOJOBO/bS HACTYIAET OGBITHO
B TI€pPBOIi TIOJIOBUHE alpeJisi, Ha pekax ¢ 0oJjee
KPYIHBIME BOZOCOOPAMI HECKOJIBKO MO3/Hee —
BO BTOpOil mosioBune Mecsia. CpeaHsst jgarta
NuKa ToJI0BO/bs nipuxoautcs ua 10 amnpess; B
paHHIE BECHbBI, KOTOpbIE dYalle BCEro GbIBAIOT
MaJIOBOJHBIMU, OH Hacrtymnaer Ha 5—10 mHeit
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pambliie; TIO3[HUE J[aThl, XapaKTepHbIe s
MHOTOBOJHBIX JieT, Ha 10—15 jgHeil 3amasgbiBa-
0T 10 CpPaBHEHUIO €O cpexuumu. IIpogosnku-
TEJIbHOCTh TI0JIOBOJbS B OCHOBHOM 3aBHCHT OT
BeJIMYMHBI OacceiiHa, ero 3ajeceHHOCTH, 3a60-
JIOUEHHOCTH, O3EPHOCTH ¥ XapaKTepa BECHBI.
CToK B mepHo/] T0JI0BO/Ibs B GOJibllieil cTerneHn
OTIpe/IeJISIETCST TIPOIECCOM CHETOTasiHUsI, U €ro
BEJINUMHA, B IEPBYIO OYepe/lb, XapaKTepusyer-
cs 3armacamu Bojibl B cHere. CpeHss BeJMYnHa
3aMacoB BOJIBI B CHEXXHOM TIOKPOBE /IS JIaH-
mmadroB Mopaosuu pasua 100 mm.

AHaMM3 yCJOBHUH, XapaKTepU3YIOIINX Be-
CEHHHII CTOK, II0Ka3aJ, 4TO BBICOKHE II0JIOBO-
bt (POPMUPYIOTCS  [PU  HAJUYUKM GOJIBIINX
3amacoB Boabl B cuere (Gosee 140 MM), X0J101-
HOIl 3UMBI U TIO3/IHET0 CHETOTAasHUS. 3a MePUO/I
HaO/MOZICHNIT Ha peKkax peciy6anku GOoJIblie
1MoJ10BOIbsT HaOmomamuch B 1942, 1945, 1947,
1950, 1963, 1968, 1970, 1979, 1981, 1997 u
2012 rr. Camoe 3HauMTeJbHOE U3 HUX 3adUK-
cupoBano B 1963 r. [6].

P. Cypa nporekaer BAOJbL 10r0-BOCTOYHOI
rpanunbl Mopgosuu. Illupmna pycma xose-
6aerca or 100 go 150 M, ray6una — po 10 M.
Cxopoctb Teuennss — 0,3—1,0 m/c. Ab6comor-
Hble oTMeTKHN ypesa Bozabl — 90—115 M. Cpea-
HEroZI0BOI pacxoj Bojbl B ctBope c. Kasbiiie-
Bo cocrasasier 98,5 m®/c [7]. B 2012 r. mo-
soBozibe Ha p. Cype, Kak M Ha JPYruX peKax
peruona, 6bLI0 MOIIHBIM. Bo/0it ObLIN 3aUTHI
6oJIbIITIE TIONMEHHbIE TEPPUTOPUU, B TOM M-
cae jecuble y4yactku. [lo mosoBoabs 2012 r.
JUINTEIbHOE BpeMsl MOIIHBIX MOJOBOAUN HA
p. Cype He HabIOATOCD.

Ilepuopuveckoe mosiBiaeHue GOJBINON Mac-
Cbl BO/IbI B TIOWMEHHBIX OHOTONIAX PE3KO Me-
HAeT yCJOBUS OOUTAHUS MHOTHX JKHUBOTHDBIX.
MuekonuTatoinue, 3aCTUTHYTble B IOiMe BO-
JIOM, BBIHYKJCHDBI OBICTPO IPHCIOCAOGJINBATHCS
K HOBOIi, TIOJ4ac COBEPUIEHHO YY:KIOH MM 00-
craHoBke [5]. B moJsb3y aKTyaJbHOCTH JAQHHOI
TEMaTUKU CBHU/ICTEJLCTBYET PsiJi pabOT aBTOPOB,
MOCBSIIECHHBIX M3YYCHUIO BJUSHUS I10JIOBO/bS
Ha CTPYKTYPY M JMHAMHKY YHCJCHHOCTH Hace-
JIEHUS MBIIIEBU/IHBIX TPbI3yHOB [4; 9; 10; 12].
Menkue TpbI3yHbI ABJIAIOTCA KpaiiHe 4yBCTBU-
TEJIbHBIM KOMIIOHEHTOM TepuodayHbl, 4TO CBS-
3aHO C UX BBICOKOI ILJIOJZOBUTOCTHIO M OYEHD
JIAaGUIbHON YHCIEHHOCTbIO. VIMEHHO I03TOMY
npencrasureneii orpsaaa I'poisynsr (Rodentia)
MOJKHO CYUTATh YPE3BBIYAIHO YIOOHBIM 00DbEK-
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TOM JIJIS OTCJIC)KUBAHUS M3MEHEHUI B pasjiny-
HBIX TPHUPOJHBIX COOOIIECTBAX, B TOM YHUCJE
MOWMEHHBIX. VI3MeHeHus BUAOBOro pazHooOpa-
3Usl M YNUCJICHHOCTH T'PBI3YHOB B PAa3JIMYHBIX
6MOTOIIAX KOCBEHHO KAaYeCTBEHHO M KOJIUYECT-
BEHHO KOPPEJUPYIOT CO CIBUTAMHU JIPYTHX CO-
CTABJIAIONNX YaCTell 3KOCHCTEMBI.

[l ycraHOBJIeHHSI WM3MEHEHHUI, IIPOUC-
XO/IMBIINX B HACEJECHUU MbBIIIEBU/IHBIX TPbI-
3YHOB II0CJIE MOIIHBIX Pa3JnBOB pek Mopo-
BuU, HaMU ObLT BbIOPAH IOWMEHHBIH y4acTOK
p. Cypor (Cpennee Ilpucypbe) B OKpPECTHO-
CcTAX OMOJIOruYecKoit crauiuu MOpPAOBCKOTO
yHUBepCUTeTa, TAe B mpeabiayume roasr (6e3
MOIIHBIX MOJOBOAUH) MPOBOAUIUCH KOHTP-
OJIbHBIC ~ OTJIOBBI ~ MEJIKUX  MJIEKOMUTAIONINX
[1; 3; 13]. Pa6orbl mpoBoauIuCh B MEPUO
nioHb — uioab 2012 r. B YeTbIpex pPasInyHbIX
6uoronax: nyOHsSKe, OCUHHHUKE, COCHSIKE U Ha
noiiMeHHOM J1yry. OTJIOB 3BEPHKOB OCYIIECTB-
JIAJICS TPU TOMOIIM CTAHJAPTHON METOAMKN
[8; 11]. B uccienoBanusx mpuMeHsIICS METOJ
JIOBYIIKO-JINHUIM, KOTOPbII 3aK/I0YaJICd B CJie-
JIYIONEM: B KaXXJOM U3 YeTbIPpEX H3y4aeMbIX
OUOTOIIOB YCTAHABIUBAJINCH 110 25 JIOBYIIEK
B O/IHy JIMHUIO Ha paccrogHuu 5> M. OTHO-
CUTEJIbHASL YHMCJEHHOCTD T'PBI3YHOB KaXK0T0O
Buga Ha 100 JIOBYIIKO-CYTOK pacuUTbIBAJIACDH
o ciexpyiomeit dpopmy.e:

~ Nx100
tx1

OTH

rae N — 4unc/o moiMaHHBIX JKUBOTHBIX;

t — KOJIMYECTBO CYTOK;

| — xonmyecTBO JTOBYyIIEK.

3a nepuon uccaenoBanuit 8 2012 r. 6bL1a
orsioByieHa Bcero 31 oco6b. Masasg 4vucieH-
HOCTh TIOMMAHHBIX TPBI3YHOB OOBSICHIETCS
OOIINPHBIM MOJOBOJBEM, KOTOPOE PE3KO CO-
KPaTUI0 YNUCIEHHOCTb JKMBOTHBIX. B umncie
3apPETUCTPUPOBAHHBIX TIPEJACTABUTEEH BUIOB
OKasaJuch: MbIb xeatoropaasa (Syloaemus
flavicollis), mbib manas gecuas (Syloaemus
uralensis), poukas noaeska (Clethrionomys
glareolus). B rtakom Guorone, Kak MOHMEH-
HBI JIyT, HECMOTPST Ha MHOYKECTBO MOIBITOK
nepeMeleHuil  JIOBYIIKO-JIUHUIM, TI'PbI3yHOB
Tak u He ObLIO OTJIOBJEHO. Takum 06pasoMm,
B nepecdere Ha 100 Jsi-c ObLTM OTJIOBJIEHBI B
ay6uske: mbib skearoropaas (1,91), mbrub
masag gecnas (0,76), poikas noueska (0,19)
(puc. 1); B OCHHHUKE: MBIIIb >KEITOrOPJIAs
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(1,52), mpunp magnasg sgecuas (0,76), pbi-  Mbuupb sxkenaroropaas (0,57), Mblnb Maaas
skag noneska (1,14) (puc. 2); B cocuake: gecnaa (0,38) (puc. 3).

=] Mo xemrroropias

E Mpib Majias JjiecHast

E [ToneBka pookas

Puc.1.Crpykrypa dayHbl MEJKHX TPbI3YHOB B JAyOHSIKC HA ydacTKe
Cpennero Ilpucyppsa nocse nonososabst 2012 r.

E ‘MBITIb KeJaToropJiast

e Mbib Manas nsechas

H [ToseBKa pbIKasg

0,76

Puc. 2. Crpykrypa ¢ayHbl MbIIIEBIHBIX TPbI3YHOB B OCUHHUKE Ha y4yacTKe
Cpennero Ilpucypbs nociae nonoBogps 2012 r.

CC})PIS[ «bunonornveckne HayKun»



Puc.

Bl Mbiiib JKeIToropJias

@ Mbliib Majas JiecHast

3. Crpyxrypa ¢ayHbl MbIIIEBUAHBIX I'PbI3YHOB B COCHSIKE HA ydyacTKe

Cpeanero IIpucypps nociae nonoBoaps 2012 r.

CpaBHUBast pe3yJbTaThl OTJIOBOB MOCJE TI0-
moBogbst 2012 1. ¢ pe3yJsbTataMu B TIPeIbITy-
Me TOJbI, Mbl BBIABHJIM, YTO 1O OMOTOIAM W3-
MEHHWJIACh CTPYKTYpa HACEJIeHNs] MbIIIEBUIHBIX
rpp3yHoB. Tak, ecam B Tozbl 6€3 MOUIHBIX IO-
JIOBOJMIT B TaKUX GHOTOMNAX, Kak AyOHSIK, OCHH-
HUK 1 COCHSIK B KayecTBe JOMHIHAHTA BBICTYIIATA
pbDKas TOJIeBKa, TO Tocje moioBoabs 2012 T.
ObLT0 3a(PUKCHPOBAHO JOMHUHUPOBAHIE BO BCEX
CTAIMSX JKEJITOTOPJIOI MBIIIN — BU/IA, SIBJISIONIE-
rocst B 06GbIYHBIE TO/BI cy6aoMuHanToM. 113 ato-
TO CJIe[lyeT, 4TO B CHJIy CBOUX OHMOJIOTMYECKUX
0COGEHHOCTEN SKeJITOropJias MBIIIb SIBUJIACh 6O-
Jiee yCTOIYMBBIM K 3aTOIMJIEHHIO BHIOM IO CPaB-
HEHUIO C PbUKel 1oJsieBKoi. B ay6Hsikax pbi-
SKasl TI0JIEBKA B TIEPUOBI [I0 U TIOCJIE TTOJIOBObS
nMesa HanboJblme Kojuebanus B UHCJIEHHOCTH,
a B 3aTOIISIEMBIX COCHSIKAX IIOCJE MOJIOBO/bSI
He oTJiaBJMBasiach BooGie. Ha HesaTorisieMpIx
K€ YYaCTKaX COCHOBBIX JIECOB OHA BBICTYTIAJa B
KavectBe abcosmoTHoro gomunanra. Cuemyer ot-
METHTb TaK)Ke HEBOCIIPHUMYMBOCTb MaJIOil Jiec-
HOIT MBIIY K 3aTOIJIEHWIO Tepputopuii. Ymcien-

HOCTb JIAHHOTO BHU/Ia HA TEPPUTOPHSX [0 MOJIO-
BO/JbSI M TIOCJIe HETO OCTaBAJIACh ITPAKTHYECKH
Ha OXHOM W TOM e ypoBHe. Ha moiiMmenHOM
JIYTY, KaK OTMEYaJOoCh BBIIIE, MOCJTE MOJOBO-
nibst 2012 1. He ObLIO 3aPETUCTPUPOBAHO TAKUX
OOBbIYHBIX — TipejicTaButesieit  Micromammalia,
Kak mosieBka oObikHoBeHHast (Microtus arva-
lis), moueBka-skonomka (Microtus oecono-
mus), mbinb nonesas (Apodemus agrarius),
YTO, BHUAUMO, OGYCJOBJIMBAJIOCH JAQJbHUMH
MHUTPAIISIMU TPBI3YHOB [JAHHOTO OHOTONA IIPH
OTCYTCTBHHM /LIS HUX CITACHTEJIBHBIX OCTPOBKOB
BO BpeMsI TOJIOBObS.

TakuM o6paszoM, B pe3yJbTaTe MOJEBBIX
nccrenoBannii Ha yuactke Cpemnero Ilpmcy-
pbs mocse 1moaoBo/bs 2012 1. 6biio 3aduk-
CHPOBAHHO €CTECTBEHHOE WM3MEHeHHe HaceJe-
HUST MEJKUX TPBI3YHOB, B TOM 4YHCJE CMeHa
BH/IOB-IOMUHAHTOB. Panee B ycuoBusax Mop-
JIOBUM CMeHa JIOMHHUPYIONIMX BHUIOB ObLIa
MOKa3aHa /Il aHTPOINOTEeHHO-TpaHc(OpMIpo-
BAHHBIX TeppuTOpHil (CBAJKM, MPOMBIIIICH-
Hble 30HbBI, roposa) [1-3].
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HOBBIE TAHHBIE O PE/IKUX
BUJJAX HACEKOMbBIX (ARTHROPODA,
INSECTA-ECTOGNATHA) MOPA0OBUN

JI. B. EropoB, A. B. Pyunn

B cratbe mpuBOSATCS CBeEHUST O HOBBIX HAXOAKAX 32 PEAKUX HACEKOMBIX MoproBui,
BKJIIOYEHHBIX B PETHOHAJBHYIO M poccuiickyio Kpacuble KHUTH, a Takke cBejgenus o 15
BHJIaX, TPEOYIONINX MOCTOSTHHOTO KOHTPOJIS B IIPUPOJIE.

KuoueBsie cioBa: Insecta-ectognatha, Kpacwas knura, Pecry6Gimka MoppoBusi, MOHH-

TOPUHT.

NEW DATA ON RARE SPECIES OF INSECTS
(ARTHROPODA, INSECTA-ECTOGNATHA)
IN THE REPUBLIC OF MORDOVIA

L. V. Egorov, A. B. Ruchin

This article presents data on new findings of 32 rare insects of Mordovia, which are
included in the regional Red Data Book and in the Red Data Book of Russian Federation.
Besides, it presents data on 15 species needing for continuous control in the nature.

Keywords: Insecta-ectognatha, Red Data Book, Republic of Mordovia, monitoring.

B xome HeCKOMbKUX 9KCIEIUIIMOHHBIX U
TOYEYHBIX OJHOJHEBHBIX BbIE3/I0B MPEUMYIIe-
crBenno B 2009 u 2011, 2012 rr. (8 Tom uucae
¢ yuetoM ToJieBbix ce3onos 2008 u 2010 rr.)
Hamu ObLI0 oOcienoBaHo Gosee 40 reorpacdu-
yeckuXx MyHKTOB B 11 paitonax Pecny6ankn
Mopaosus.

B pesysbrate 110J1€BBIX  MCCJIEIOBAHMI
ObLJIN  TIOJTyY€HDbI HOBBIE CBEJEHUS O PaCIpO-
CTpaHEHWM psijla HACEKOMbIX, BKJIOYEHHBIX B
Kpacuyio kuury (KK) Pecny6aukn Mopao-
Bud [3] u B ponosauTeIbHBIN crivcok [4]. luas
c60opa MaTepuasa MCIOJIb30BAIICh TPAIUIIOH-
Hble MeTozbl [8], B TOM umncse MapuipyTHbI
BHU3yaJbHbIH yueT. OTJIOBJIEHHDbIE 3K3EeMILJISIPbI
XpaHATCS B KOJIeKIMu MOpJAOBCKOTrO rocy/iap-
CTBEHHOTO TIPUPOHOTO 3AMOBEJHUKA HMEHU
II. T. Cmugosuua (ganee — MoppoBckuii 3a-
noBegHuK) W B Juunoil kKomtekimu I. B. Ce-
mummna (r. Capanck).

Bunpr, Bruaouennbie B Kpachyio KHury
Pecry6mxkun Mopaosus:
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Otpsan pasHokpslabie — Homoptea

CemeiictBo TTeumne tukazpl — Cicadidae

[ukana ropuas [Cicadetta montana (Sco-
poli, 1772)]. Kareropus 2 — ysa3BUMBIi BHU.I.
B 2012 r. 6bina oGHapyskeHa B MOP/IOBCKOM
3aTOBEIHNKE B OKPECTHOCTSIX Kopjaona <« Kera-
JIOBCKUIT» .

CemeiictBo Topbarku — Membracidae

Top6arka o6weiknoBenunast [Centrotus cor-
nutus (Linnaeus, 1758)]. Kateropua 2 — yas-
Bumblii Buj. B 2012 r. Gbiia oGHapyskeHa B
MOpPIOBCKOM — 3alOBEJHNKE B  OKPECTHOCTSIX
KOp/AOHOB <«sKeranmoBckuii» u «/loaruit MocT»
Ha TpaBSHMUCTHIX pacteHusix. B 2009 r. mosrop-
HO BBISIBJIEHA B Jiecy B Mukpopaiione «IOro-
3amaay 1. CapaHcka.

OTpsiA NOTYKECTKOKpPBLIbIE, HJIH KJO-
nbl, — Heteroptera

CemeiictBo  BopsHbple  cKOpnmoOHBI — —
Nepidae

Boasnoii ckoprmon [Nepa cinerea (Lin-
naeus, 1758)]. Kareropua 4 — HeompezeseH-

© Eropos JI. B., Pyunn A. b., 2013
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weiii Bujg. B 2012 r. ormeuen B MopmoBckom
sanoBesnuke: B p. Ilymra (okpectHOoCTH KOP-
gona <«Jloarmii Moct»), B ozepax bBoJbiias
Bambsza (mmuunukn) m Taparmnckoe. Kak mo-
Kaszaji Hallll WCCJIe0BaHust, B MOpPIOBCKOM
3aI0BE/[HIKE 9TO OOBIYHBINA BHJ] CeMeilcTBa.

CemeiictBo IMutHuku — Pentatomidae

IMurnux cunuit [Zicrona caerulea (Lin-
naeus, 1758)]. Kareropus 2 — ya3BuUMBIii
Bujp. B 2012 r. 6bi1 oOHapy:keH B Mopos-
CKOM 3allOBEJIHMKE B OKPECTHOCTSIX KOP/I0-
na <«Uuopckuii» (Ha TmONAHE B CMENTAHHOM
necy).

OT1psi KECTKOKpBLIbIC, HJIH KYKH, —
Coleoptera

CewmeiictBo JKyxkesnipr — Carabidae

Craxyn secuoit (Cicindela sylovatica Lin-
naeus, 1758). Kareropus 3 — peaknii sug. B
2012 r. 6bl1 o6Hapy:keH B MOPZIOBCKOM 3ario-
BEJIHUKE B OKPECTHOCTSX KOPAOHOB «CTEKJISTH-
Hbiii» (omymka cocHsika) u «Jlonruit MocT»
(;ecHass gopora B COCHAKE), J0OpPOra KOPJOHA
«[lonruit moct»> — moc. Ilymra (KoOpAMHATBI
54,74531° c. ur., 43,21551° B. 1.).

Kpacoren masbrit, win 6pousossrii [Calo-
soma inquisitor (Linnaeus, 1758)]. Kareropus
3 — penkwuii Bux. Ortmeuen B 2012 1. B npeje-
sax MopoBcKoro 3aroBegHuKka: KBapraie 368
(B OKOHHYIO JIOBYIIKY), OKPECTHOCTSIX TIOC.
Iymra, koppona «Taparunckuit> (moiimentas
ny6pasa).

*Kpacoren naxyuuii [Calosoma sycophan-
ta (Linnaeus, 1758)]. Kareropus 3 — peaxuit
Buj. O6napysken I'. B. CemummnnbiM B oKkpecT-
noctsx r. Capancka (paiion nareps «3enenas
poma», 20 miona 2011r., ma gopore, 1 9K3.).
OjuH 13 HeMHOTUX J7Is1 MOpP/IOBUM BH/IOB, 3a-
HecenHbIX B Kpacnyio kuury Poccun [3].

Kysxkemnna rosnosacras [Broscus cepha-
lotes (Linnaeus, 1758)]. Kareropua 2 — yas-
Bumblii Buj. B 2012 1. Gbia oGHapyskeHa B
MOp/IOBCKOM ~ 3allOBEJIHHUKE B  OKPECTHOCTSIX
noc. ITymrra.

Kysxkemnna npocstnas [Harpalus calceatus
(Duftschmid, 1812)]. Karteropus 2 — ya3Bu-
mbiii Buzg. B 2011 r. ormeuena B MopmoBckoM
sanoBeiHuke: moc. Ilymra, xopaon «Ilassios-
ckuii». B o0oux ciyyasix Buj OTJIOBJCH Ha
CBET PTYTHOM JIaMIIbL.

Cemetictso Bomomo6er — Hydrophilidae

Bopono6 Gousbmioit [Hydrophilus aterri-
mus Eschscholtz, 1822 (8 KK — kak Hydrous
aterrimus Esch.)]. Kareropua 4 — neonpene-
JgenHblil Bug. B 2012 r. o6Hapy:KeH B ABYX JIO-
KammTeTax MOPOBCKOTO 3aMOBEIHNKA: OKPECT-
Hoctax koppona <«Crexmgumbiit> (B mpymy
MPOTUBONIOKAPHOTO HA3HAYEHUSA) U TI0 JOPOTE
kopaoHa <«/loarnit moct» — moc. Ilymra (xo-
opaunatel 54,74531° c. m., 43,21551° B. 1.,
13 wmions 2012r., secHasi gopora B COCHSIKE C
Gepesoii, B JysKke).

CewmeiictBo MeprBoenpr — Silphidae

MeprBoe/1 yeTbipexTtoueunbiii [ Dendroxena
quadrimaculata (Scopoli, 1771) (8 KK — kak
Xylodrepa quadripunctata 1..)]. Kareropus
2 — ysassumblii Bua. Haiigen B 2012 r. B He-
CKOJIBKHX JIOKaJIUTeTaX MOPIOBCKOTO 3AT0BE/I-
HUKa: OKpecTHOCTH KopjaoHa <«HoBenbkuii» n
noc. Ilymra [sx3emmsip Buza noepan Oiceop-
toma thoracicum (Linnaeus, 1758)], kopaonos
«Muopekuit> n «yKeranoscknii»> (na mcTbax
KycTapuukoB). OTIaBINBaICA B OKPECTHOCTIX
IMoanecnoit Taabr (KoukypoBckuil p-u) u B
Capancke (Cemummun T. B.).

CewmeiictBo JKyku-poraun — Lucanidae

Porau sonoructeiii (cxpomustit) [Ceruchus
chrysomelinus (Hochenwarth, 1785)]. Karero-
pus 2 — ysa3umblili Bug. OcraHku nmaro oGHa-
pyskennl B 2012 1. B MOpIOBCKOM 3aI10Be/IHUKE:!
OKpeCTHOCTAX KopioHa «Taparunckuii» (moiima
p. Moxma, ay6pasa c¢ Jmmoii). Bug srepsbie
yKazad 1yt MOPJIOBCKOTO 3arOBEIHIKA.

CewmeiictBo Tpoxest — Trogidae

Ilecuanux oObikHOBeHHDBIA [Trox sabulo-
sus (Linnaeus, 1758)]. Kareropua 2 — yas-
BuMblii Buja. Halimen B MopaoBckoM 3aro-
Bequuke B 2012 r.: kopaon <«HoBeubkuiiy,
okpectHoCTh moc. Ilymra (Ha crapom Tpyrme
KaGana). UHMCIEHHOCTh B TOCTEIHEM CJlydae
coctaBisina 21 sx3. OrnasauBasica B 2010 r.
B okpectHocTsAX T. Capancka u c. TopsiiHoBKa
(Cemummuu . B.).

CewnmetictBo Ilnacturuaroycole —
Scarabaeidae

*BOoCKOBUK-OTIIEIbHUK [Osmoderma
barnabita Motschulsky, 1845 (8 KK — kax
Osmoderma eremita (Scop.)]. Kareropug 3 —
penkuii Buj. Marepuas co6pan B Mop1oBCKOM
3aMOBEIHUKE:  OKPECTHOCTh Kopaona <«Tapa-
TUHCKUN», 54,74813° ¢. m1., 43,08055° B. 1.,

*31ech 1 jasee: BUJI HACEKOMOTO, BKJIOYEHHbI Takske B Kpachyio kuury Poccuiickoii Depepanui.
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11.07.2012, noiima p. Mokiu, cnenas ay6pa-
Ba C JMION, B AYILIE CTAporo ay0a, OCTaHKH
UMaro, 2 JUYHHKHU; TaM JKe, 54,74726° c. mI.,
43,08272° B. 1., y BXOJla B JIYIIJIO CTapOIl JIUIIbI,
1 9K3.; Tam ke, 54,74729° c. m., 43,08344°
B. M., HA COKe ctaporo my6a, 1 ax3.; TaMm ke,
54,74579° c. mi., 43,08805° B. m., 11.07.2012,
Ha CTBOJIE CTAPOTO IYILIUCTOTO ay6a, 1 9K3.
(Eropos JI. B.). Bomee noapo6uyto undopma-
1UIO O BU/Ie MOXHO y3HaTh u3 crtarbu [1].

Ilectpsx KOPOTKOKPBLIbIH [Valgus
hemipterus (Linnaeus, 1758)]. Kareropus
2 — yasBumblii Buza. Haiinen B MopaoBckom
3aTOBE/IHUKE B OKPECTHOCTSAX Toc. Ilymra u
Capancka.

Ilectpsax  BocbMmuroueunblit [ Gnorimus
variabilis (Linnaeus, 1758) (8 KK — kax
Gnorimus octopunctatus F.)]. Kareropus 2 —
ysasBuMblil Buj. Haiinen B MopgosckoM 3ario-
Beauuke B 2012 1. B ABYX MeCTOOOMTAHUSX:
okpectaocTsax mnoc. ITymra (mopora B cocmske
¢ enpio) u kopaona <«Taparunckuii» (xoopau-
HaThl 54,74524° c. m., 43,08844° B. m1., moiiMma
p. Moxkin, crenas ay6paBa ¢ JHIOI, HA COKe
craporo ay6a).

CewmeiictBo Kpacuokpsuisr — Lycidae

(8 KK — kak Markorenxu — Cantharidae)

Kpacuokppin  xpoBaBbiit  [Lygistopterus
sanguineus (Linnaeus, 1758)]. Kareropus 2 —
ys13BUMBIH Bug. OTMeYascss ¢ Masg 10 HAYAJIO
mionsg B 2011 — 2012 rr. B mnpegenax Mop-
JIOBCKOTO 3aMOBEIHUKA B CJIEAYIONNX JTOKAJU-
terax: kBapTas 368, okpectHoCTH 03. Bosbinas
Basb3a, xopaona «Hosenbkniis, kBaptan 408
(oxpecrroctn Kopaona «J{oaruit MocT» ), KBap-
tanbel 430, 434, 34, 438, 275, 440, 420, u 449,
rno gopore moc. Ilymra — xopaon <«Hosenb-
Knii»>. B 60JbIIMHCTBE MECTOOOUTAHUI YHMC/ICH-
HOCTh JIaHHOTO Buja joxomunaa g0 12—17 sks.
Ha OJIHO I[BETyIee pactenne. B OCHOBHOM KOp-
MOBBIMH PACTEHHSIMH UMAaro siBJISLINCH TPECTa-
BUTEJU CeMeiicTBa 30HTUYHBIX. 3HAYUTEIbHOE
KOJIMYECTBO HAXOJIOK BHUJA 3a MOCJEJHEE BPEMS
¥ BBICOKAS] YMCJEHHOCTD IMOJTBEPIK/IAIOT BBIBOJ
o Heresecoo6paznoctu ero oxpansl [1], B cBs-
31 C 4eM MbI TpPeJjIaraeM HCKJIUUTh 3TOT BH]
M3 CIMCKA OXPaHSIEMbIX TaKCOHOB.

CewmeiictBo Boskbu kopoBku — Coccinellidae

Koposka asyroueunas [Adalia bipunctata
(Linnaeus, 1758)]. Kareropust 2 — ysa3BuMBIi
Bua. B 2012 r. ormaiauBajcs B MopaoBcKoM
3al0BE/IHUKE: OKPECTHOCTH KOp/oHa <«HoBeHb-
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Kuit»; KBaprajbl 85—86, a Takke HEOJAHOKpAT-
no B noc. Ilymra. Panee mosTopble OTJIOBbBI
6o crnenansl B Capancke, B kBaptupe (Bu-
IIMO, Ha 3UMOBKE).

Koposka naruroueunast (Coccinella quin-
quepunctata Linnaeus, 1758). Kareropus 2 —
ysa3BuMblil Buj. Matepuan co6pan B Mopjos-
ckom 3amnoBennuke B 2011 — 2012 r.: okpect-
HoctH  KOopAoHoB  <«Jlomrmit  moct»  (srecHas
noJgaHa), Kpapran 434, u «J{posKIeHOBCKMI»
(okos10BOAHBII GHOTON Yy TIpya), KBapTAJbI
85 — 86, 435 — 436. Bojbiioe KOJIMYECTBO Ha-
XOJIOK 3TOTO BHJA 3a IOCJEJHEE BPeMs TOJI-
TBEPIK/IA€T BBIBOJ O HEIEJIeCO00PA3HOCTH €ro
oxpanbl [1], U MbI mIpessiaraeM MCKJIIOUYNUTD BU/T
U3 CIIMCKA OXPaHSIEeMbIX TaKCOHOB.

CewmeiictBo Ornenserkn — Pyrochroidae

OrmernBerka Oarpstnast [ Pyrochroa cocci-
nea (Linnaeus, 1760)]. Kareropus 2 — ysssu-
mbrii Buga. OtmasiauBasiack B 2011 1. B okpect-
noctssx Capancka (pation nareps  «3esnenas
poma») (Cemumun T. B.).

CewmetictBo Boictpsaku — Anthicidae

Enunopor o6biknoBenusiii [ Notoxus mono-
ceros (Linnaeus, 1760)]. Kateropug 2 — yas-
BuMbIii Bug. Otmeuasics B MOpPAOBCKOM 3ario-
Beaauke B 2011-2012 r.: OKpPeCTHOCTH KOP-
nonoB <«Hosenbkuii» u <«IlaBjoBckuii», II0C.
IIymra. MHOrOYNCIEHHOCTb HaXOJOK 3TOTO
BU/Ia 3a TOCJEIHUI TOJ MOJATBEPIKIAET BBIBOJ
0 Hellesleco06pa3HoOCTH ero oxpanbl [1], 1 MbI
npe/ilaraéM HCKJIYNTh BUJ| M3 CIHCKa OXpa-
HSIEMBIX TaKCOHOB.

CemetictBo HapoBauku — Meloidae

Maiika cunsg (Meloe violaceus Marsham,
1802). Kateropus 2 — yassumbiii Buz. Haii-
JleHa JBask/bI B MOP/IOBCKOM 3allOBe/IHUKE B
2011 — 2012 r. B okpecrHocTu noc. Iymra (Ha
JIOpOre B COCHSIKE C ejiblo, Oepe3oil W Ha T0-
JISHe).

CewmeiictBo Ycaun — Cerambycidae

Koporkonaaxpoir — Goabmoit  (Necydalis
major Linnaeus, 1758). Kareropusi 2 — ysi3Bu-
Mmbiit Bug. B 2012 r. ormeueno 2 sx3. (1 sx3.
orioBJeH) B  MOPIOBCKOM 3allOBEJHHUKE B
kBaptase 408.

CewmeiictBo Jlonronocuxu, man CIOHUKH —
Curculionidae

®paunuk  obbikHoBennbiii  (Lixus iridis
Olivier, 1807). Kateropusg 2 — ya3BUMBIi
Buj. Haiien B 2011-2012 r. B HECKOJbKHUX
JIOKaJITeTax B Tpefenax MOpPAOBCKOrO 3aro-
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Be/HUKA: OKPECTHOCTH KOPAOHOB <« HOpCKuii»
«Tapartunckuii», <«Jloaruii mocr» (OJbIIAHUK
y p. Ilymrra), xBapran 448 (okpecTHOCTH 03€-
pa Bombmag Basibsa, OJbIIAHUK), KBapTajbl
85—86. 3nHauurTesbHOE KOJUYECTBO HAXOJIOK
BUJIA 3a MOCJTEAHUil TOJ TOATBEPIKIAET BBIBOJ
0 Helesecoo0pasHoCTH ero oxpasbl [1], n Mbl
mpejTaraeM MCKJIIOYNTD BUJI M3 CIHCKA OXpa-
HSIEMBIX TAKCOHOB.

OTpsaa uemyityarokpblibie, uiu 6a6ou-
ku, — Lepidoptera

CewmetictBo ITapycuuxu — Papilionidae

Maxaon (Papilio machaon Linnaeus,
1758). Kareropusa 3 — peaxmii Bug. B mpe-
nemax MOpJIOBCKOTO — 3alloOBeHUKA  HaliZieH
B 2012 r. B craeayommx MeCTOOOMTAHUSX:
OKPECTHOCTSIX ~ KOpAOHOB  «/[lonrmit  MocTy,
«HoBenbknii»,  <«Tapatunckuiiy», «IlaBiaos-
ckuii», «sKeramosckuiiy», moc. Ilymira, kBapTas
430. IlomMuMO 3THX HAXO/I0K, HEOJHOKPATHO
ormeuasics B 2012 r. Bmosp mopor B Temuu-
koBckoM paitone (r. Temuukos, c. TioBeeso,
a. Iasnoska, c. Keramoso), Kpacnocro6on-
cxom (1. Kpacuocno6oxack, ¢. Cemumu) u Enb-
nukoBckoM (c. dmckxasg Crno6oma). Yucien-
HOCTb MaxXaoHa MO/BEPIKEHA KOJeOAHUSIM TI0
rogam. Hampumep, B 2009 romy npm yuerax
6bL10 3acduxcupoBano 6osee 250 sk3., B 2010
u 2011 rr. — uncaenHocts He Gosee 100, a B
2012 r. — BHOBDb BO3POCJIA, TIPUYEM 3HAYUTE]IH-
HO [7].

Mogamupuii [Iphiclides podalirius (Lin-
naeus, 1758)]. Kareropua 3 — penkuii Bug.
B 2012 r. o6Hapy:ken B MOpPIOBCKOM 3aroBe/i-
nuke B 1. Iymra (1 2k3.).

*Muemosuna  [Parnassius — mnemosyne
(Linnaeus, 1758]. Kareropus 3 — peaxuii sup.
B 2012 r. 6buta oGHapyskeHa B MOPIOBCKOM
3aT0BE/IHUKE B OKPECTHOCTH Kopmaona <« Kera-
noBckuiit> (o6aetannbiii 1 9K3. Ha Tpase).

CewmeiictBo Humdannaer — Nymphalidae

Tpaypuuna [Nymphalis antiopa
(Linnaeus, 1758)]. Kareropus 2 — ys3BuMblii
Bug. B 2012 r. Obuia obuapyskeHa B Mop-
JTOBCKOM 3ATOBEIHUKE B [BYX JIOKAJIUTETAX:
noc. ITymra (2 9K3.) U OKPECTHOCTH KOPAOHA
«Muopexuit> (1 9K3.).

Humdamuc v-6enoe [Nymphalis vaual-
bum [Denis et Schiffermsller], 1775]. Ka-
teropusi 2 — ysassBumblii Bup. B 2012 r. or-
JIABJIUBAJICSI B MOpPIOBCKOM 3amoOBeIHIKE B
KkBapraJe 427.

Cepnﬂ «bunonornveckne HayKun»

CewmeiictBo ITaBaunormaskn — Saturniidae

ITaBnunorsnaska  pookas — [Aglia  tau
(Linnaeus, 1758)]. Kareropus 2 — yassu-
Mmbiii Bug. B 2012 r. 6pLia mMOBTOPHO HaiieHa
B MOpP/IOBCKOM 3aIOBeIHUKE B OKPECTHOCTSIX
KOpAoHOB «UHOpcKuii» (Ha mosgHe B cMernaH-
HOM Jiecy) 1 «Jloaruii MOCT» .

OTpsin nepenoHYaTOKPhLIbIE —
Hymenoptera

CemeiictBo Opyccumpr — Orussidae

*Opyccye napasutundeckuit [Orussus abi-
etinus (Scopoli, 1763)]. Haiizen na tepputro-
pun Mopjosckoro 3anosegnnka: B 2008 r. —
B noc. Ilymra (Ha croabe 3a6opa), B 2012
I. — B OKPECTHOCTSIX KOp/oHAa <«CTEeKJISHHDIN>
(na cronGe 3a6opa) u «Hosenbkuii», (Ha zge-
pesaunoM croabe). O6uapyxusasoch mo 1-3
9K3. Buj He OblI BKJIIOYEH HU B PecIyOJnKaH-
ckyo Kpacuyio kuury [3], Hu B npuioxenue
Ne 4 x wmeit [4]. Onnako nocsie 06paboTKH CO-
XPaHUBIINXCS cOOPOB U COOGCTBEHHBIX COOPOB
OH OblLJI yKa3aH /iJIE HEKOTOPBIX pailoHoB Mop-
poBun [5; 6]. MbI cunraeM, 4TO 3TOT BUJ If€-
J1eco0OPA3HO BKJIIOUNTD B CJEAYIONIEe M3TaHUe
Kpachoii kHurn pecryGaiKn.

CewmeiictBo Autodopuast — Anthophoridae

*TTuena-tmorauk  (Xylocopa valga Ger-
staecker, 1872). Kareropus 2 — ya3BUMBI
Bua. B 2012 r. HeogHOKpPATHO OTMeYaJnCh
enHIHbIe 0cOOM B MOPJOBCKOM 3amOBEIHNU-
ke (oxpecrnoctn KOpAOHOB <« CTeKIAHHBIIY,
«[loaruit mMoct», <«HoBeHbKMil», Ha MOCTPON-
KaxX B IIOC. HyLHTa). Bun ormeuen nHa 1Bery-
mux 90JI0HAX.

Peqikue ¥ ysI3BUMbIE BH/IBI, HYKIAIONIHECS
B TIOCTOSTHHOM KOHTPOJIC W HAGJIIO/ICHIN:

Ortpsig npsimokpouisie — Orthoptera

CewmeiictBo Kysneunkn — Tettigoniidae

ITunoxsocr Bocrounbiii [Poecilimon inter-
medius (Fieber, 1853)]. Oaun skseMILiap ObLI
HaliJleH HA OCTEMHEHHOM YYaCTKe C BbIXOAMH
kap6onatos 6mu3 a. Tapr (Bombmebepesnu-
KOBCKMI pailoH) 1 ozHa 0co6b OTJOBJEHA II0-
YBEHHBIMI JIOBYIIKAMHU TAK)Ke HA OCTEITHEHHOM
CKJIOHE B 3 KM K CeBepo-BOCTOKY OT c¢. JloGacku
(Muankoscknii paiion, ypountte «Enmosas).

CewmeiictBo Capanuosbsie — Acrididae

Ko6buika roxy6oxpouias [Oedipoda cae-
rulescens (Linnaeus, 1758)]. B mnoxesbie ce-
3oubl 2007 — 2009 rr. gamobiii Bujg Oblr 06-
HapykeH B 8 paitonax u 13 JokasuTerax:
3y6oso-TlostHekuii paifon (B 3 kM K BoOCTO-
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Ky ot c¢. JKypaBkuHo, Ha JOpPOTe BIOJH 03€pa
Wuepka; okpecraoctsax n. Bamgoso-CocHoBka);
Temuukosckuit  (MopAOBCKUiT  3aM0BeJHUK,
okpecraoctn 1. ITymra u c. Crapsiii Topon);
Eabnuxoscknii (oxpecrnoctn a. Crapoie Iln-
upnrynm);  Koukyposckuit  (oxpectHocTH
c. Moppaosckoe [lasbiioBo, Kauemnaii; CaGaeso;
Hosag Ileipma); Apmarosckuii (8 3 kM K ce-
Bepo-3anaay ot c¢. CocHoBoe, B cocHsike Ha Ge-
pery 6omota); Kpacuocro6oackuii (oxpectno-
ctu ¢. CuBunb); Muankosckuit (HII «Cmoib-
Hblil», BapaxmanoBckoe JiecHUYeCTBOBO); Yam-
suncknii  (okpectrocts 1. Komcomombermit).
B MopoBCcKOM 3anoBeHUKE OOHAPY KUBAJIACH
32 TOJBI WCCIEOBAHUI B CJEAYIONNX KBap-
tamax: 86, 368, 408, 420, 430, 434, 436,
447—449. KoOblika oOTMeYeHa B CJCIYIONIMX
MECTOOOUTAHUSIX: OMYIIKH COCHSIKOB, TOfMeH-
HbIE JIyTa, TecYanble JOPOTU B COCHIKAX U CMe-
MaHHbIX Jjecax, mpoceka mox JIIII, obounna
SKeJIe3HOJIOPOSKHON Hachinu. B aTux yciaoBusax
MMPOEKTUBHOE MOKPBITHE TPABSIHUCTOI PaCTH-
TEJBHOCTH WJM OTCYTCTBOBaso (goporum) wau
6b110 HesHauuTeabnbiM (He Gosee 40 %).

Orneska Tpeckydast [Psophus stridulus
(Linnaeus, 1758)]. Buepsbie mnaiizena B Kou-
KyposckoM paiione B 2008 u 2009 rr. (okpect-
Hoctn ¢. Kauwenail, omymika GepesHska) B KO-
smdecTBe 2 ocobeil 1 B OKpecTHOCTSX ¢. HoBas
[Ieipma (Ha 10:KHOM OILYILIKE MOJIOZOIO COCHS-
Ka, IpeJCTaBJgIonieil co6oil Jyr ¢ BBIXOAAMU
kap6onaros). B mocaegmeM MectooOuTaHKU
YUCJIEHHOCTDb jocTurasa 12 sk3. /ra.

Ortpsa pasHokpbuibie — Homoptera

CewmeiictBo Ieprormasr — Cercopidae

Iepkonuc mepessizannbiii [ Cercopis vul-
nerata Rossi, 1807 (=sanguinea Fourcroy,
1785)]. B 2012 r. 61 o6napyxken B Mopaos-
CKOM 3allOBE/IHUKE B OKPECTHOCTSX KOPJIOHA
«’Keramosekuit» (ormeuen na xumpee).

OT1psi NMOJNY>KECTKOKPBLIbIE, HJIH KJO-
nel, — Heteroptera

CemeiictBo Xumnnennsl — Reduviidae

Xwmrrer koabuateiii [ Rhynocoris annula-
tus (Linnaeus, 1758)]. B 2008 r. o6Guapysken
Ha OIyIIKe JUCTBEHHOTO Jeca Oau3 1. lapt
(Bospme6epesHnKOBCKuil paiion) 1 Ha MOJIAHE
B CMEIIAHHOM JIeCy B OKPECTHOCTSX T. TeMmHu-
koB (Temuukosckuii paiion, OOIIT «Emarues-
CKas pomiar).

OTpsi KECTKOKpBLIbIC, HJIH KYKH, —
Coleoptera
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CewmeiictBo 3y6oporu — Bolboceratidae

3y6opor Boopykeuubiit [Odonteus ar-
miger (Scopoli, 1772)]. Ouenn peaxuii aas
peciy6siukn Bu. B macrtosiiiiee BpeMst JOCTO-
BEPHO OTMEYeH B €IUHCTBEHHOM JIOKAJHUTETE
B Koukyposckom paiione. Tam ke oH oTs1aB-
JUBAeTCs Ha CBeT perysapHo  (OKpecTHOCTH
c. HeuaeBka, 5 utonust 2009 r., 1 5x3.; 11 uronHs
2010 r., 1 ak3., Cemummn I. B.). 3yGopor
TpeOyeT BKJIIOYEHUS B OCHOBHOII crimcok Kpac-
HOH kHUTH MopoBuH.

CemetictBo HaBosuuku — Geotrupidae

Haosuuk Becennuii [Trypocopris vernalis
(Linnaeus, 1758)]. B 2012 r. 6bL1 IIOBTOPHO
Haiizien B MOPZOBCKOM 3allOBEIHUKE B OKPECT-
HocTax noc. Ilymra. Exeronnoe o6Hapy:keHue
JTAHHOTO BU/IA B YKA3AHHOM MECTE CBH/IETENIbCT-
BYIOT O CTaOWJIBHOCTH TOmyJisaimu. He wCKIIio-
YeHO, YTO B 3ATOBEJHUKE OOUTAET €JINHCTBEH-
Has TOMYJIAINS HABO3HUKA B Tipenesax Pecry-
6k Mop10BUs.

CenmetictBo Ilnacturuaroycoble —
Scarabaeidae

Konp synubiii [Copris lunaris (Linnaeus,
1758)]. B 2012 r. Gbun oGHapyxken B Mop-
JIOBCKOM 3arlOBe/IHUKE: KOPAOH «HoBeHbKuii»
(nomgma B cocHsKe ¢ eapio, Gepes3oit); oKpecT-
noctu moc. Ilymra, xopmona «/loaruit Mocts»
(;ecHas gopora, KOHCKMH HaBo3).

Bpounsoska Osecrsimast [Protaetia fieberi
(Kraatz, 1880)]. B 2012 r. 6buta o6HapyKeHa
B MOp/JIOBCKOM 3aIOBEIHUKE B OKPECTHOCTSIX
kopaona <«Taparunckuit> (mofimennas ayGpa-
Ba).

CewmeiictBo Ycaun — Cerambycidae

Ycau mepuanonaibubiii [Stenocorus me-
ridianus (Linnaeus, 1758)]. Heoanokparno
oTJaBimBajgcsa B okpectHocTsax CapaHcka B
2009-2011 rr. (Cemunmn I'. B.).

IMaxuta  werbipexmsaruuctas  [Pachyta
quadrimaculata (Linnaeus, 1758)]. Haiinena
Ha Tepputopun MODPIOBCKOTO 3arOBEIHUKA B
okpectHocTsX Kopaona «Hosenbkuit» (ma Fi-
lipendula ulmaria), osepa Bosbmas Basbsa
(na Filipendula ulmaria), kopoHos «Jloaruii
mocrs (ma Filipendula ulmaria) w <«Wnop-
ckuit». B 2012 r. pansblii Buj BCTpedascs B
MOpPIOBCKOM 3aMOBEIHNKE MPAKTUYECKH BIOJb
Beeit poporn Ilymra — Pomanosckuit (kBapra-
bl 383, 408, 427, 440, 447) Ha pas3IUuHBIX
IBETYIIUX PACTEHUSIX. UNCTEHHOCTh HA I[BET-
Kax BappupoBasa ot 1 1o 6 5K3.
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Jlentypa nymucras [Etorofus pubescens
(Fabricius, 1787)]. Haiizena Ha TeppuTO-
purr MOP/JOBCKOTO  3alOBEIHUKA: OKPECTHO-
cru kopgona <«Hosenbkuii» (Ha 30HTHYHBIX),
noc. ITymra, xBapranm 408, xopaon <«MHop-
CKUil».

Vcau myckycupiit [Aromia moschata (Lin-
naeus, 1758)]. B 2012 r. naiigen B KoBblikuH-
ckuil paiione (okpecrnoctn Kpacuoit [pecnn);

OTpsij; nepenoHYaTOKPbLIBIE —
Hymenoptera

CemetictBo ITuesmnnbie — Apidae

Imenn yepenmryuarsiii (Bombus serrisqua-
ma F. Morawitz, 1888). Ornosien B Boub-
me6ePE3HNKOBCKOM ~ pailoHe B OKPECTHOCTSIX
6uocraniun  MopaoBckoro yuusepcutera (ma
HOJISTHE B CMEIIAHHOM JIECy ).

Otpsaa wemyiuaTokpbLibie, Win 6a6ou-
ku, — Lepidoptera

CewmeiictBo CoBku — Noctuidae

Tony6as opaenckas jenta [Catocala frax-
ini (Linnaeus, 1758)]. Haiizen na teppuropun
MOp/IOBCKOrO  3allOBEHUKA B  OKPECTHOCTSIX
koppona «Taparunckuit> 1 noc. Ilymra*.
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VK 595.76 : 502.72 (470.345)

IKOJOTUYECKUM AHAJINU3
IIJACTUHYATOYCBHIX JKECTKOKPBLIBIX
(SCARABAEOIDEA) MOPJIOBCKOTO

3AIIOBEJHUKA

B. C. IlaBaoB, A. b. Pyunn

B crarbe mpoBoauTcs 9KoJOTHYECKHl aHanu3 Scarabaeoidea; oupenensaiorest Tpoduueckue

TPYHIIIUPOBKU 1 0COOEHHOCTH CTAIMATIBHOTO pactmipeiesienns JKyKOB;

BBIJIEJISTIOTCST MOPdoO-

aJlallTalluOHHbIE TUIIbI IJIACTUHYATOYCbIX JKECTKOKPbLJIbIX MOpZ[OBCKOI‘O 3alloBe/IHNKa.

KuouyeBbie cioBa: I1aCTHHYATOYCBIE XKECTKOKpLLIbE, Scarabaeoidea, MopioBcKuil 3aro-
BE/IHUK, HKOJIOrMYecKasi IpPyniupoBKa, MoOpdOoa anTaliiOHHbIN THII.

ECOLOGICAL ANALYSIS LAMELLICORN
BEETLES (SCARABAEOIDEA) OF THE
MORDOVIAN NATURAL RESERVE

V. S. Pavlov, A. B. Ruchin

Ecological analysis of Scarabaeoidea was carried out, trophic groups and stational
distribution features of the beetles were defined. Morpho-adaptational types of the
lammellicorn beetles of the Mordovian reserve were pointed out.

Keywords: Lamellicorn beetles, Scarabaeoidea, Mordovian reserve, ecological classifica-

tions, morpho-adaptational types.

Mop/1oBcKkHii TOCY/IapCTBEHHBIN TMPUPO/I-
nprit 3amopeguuk umenn I, T, Cmuposmua
(nanee — MOpAOBCKUI 3aMOBEAHUK) ILIOIA-
b0 32 x 162 ta pacrnosioken Ha OOHIMPHON
TIOHIKEHHON paBHUHE, Jexkateit mexay Cpen-
Hepycckoit 1 CpeJHEBOIKCKO BO3BBITIIEHHO-
cTaMu. B ceBepHOI 4acTH paBHUHBI, e HaXO-
JIATCST 3alI0BE/IHUK, OHA Mpope3ana p. Moximeil
n ee mpaBbiM nputokoMm — p. Carmc, cob6upa-
IONMM  BOJBI C OGIINPHON BOAOPA3/IEIbHON
mIomaan psgoM 6osee Medkux pek — Ilym-
ta, CapoBka, Apra m Baibsa, cGeraionmx B
3aIaJ{HOM WJIM TOTO-3aIMaJIHOM HAIMPABJIEHUSX.
C aroil ke BOMOpa3/leJbHON TI0IMa N chera-
10T He6OoJIbIINe MPUTOKH Ha 10T — HENOCPEICT-
BerHo B p. Moxkmy (Ilasen, Bopckasii) u na
BOCTOK — B p. Amarpipb. Boubimast wactb aToit
BOJIOPA3/IEJIBHOI TIJIOMIAN 3aHATA CILJIOIIHBIM
JIECHBIM MAaCCHBOM, YacCThb KOTOPOTO TIPE/ICTaB-
Jsiet teppurtopuio 3anoeanuka [1]. Haubosee
PaCIpPOCTPAHEHHDIH TUI PACTUTEIBHOCTH — M-
CTble W CMelIaHHble cOCHOBBIe Jeca. CocHa
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BXO/IMT B COCTaB [[PEBOCTOEB C TIPEOb/IalaHIeM
JINCTBEHHBIX TOPO/L — Gepe3bl, OCUHBI U JIUIIBI,
00pa3yIoNX IMPEUMYIIECTBEHHO BTOPHYHbIE
HacakaeHus. HeGoJblyio miomaab 3aHIMAIoT
€JIBHUKN C TPAaBSIHBIM IOKPOBOM W3 YEPHUKH,
KHCJHIBI ¥ TarnopoTHukoB. lloiiMennas teppa-
ca 3aHATa YEPHOOJIbXOBBIMHU /yOOBBIMH Haca-
JKIAEHUSMU, YaCTHYHO PACKOPYEBAHHBIMU O/
JIYTOBbBIE YTO/ibsi B TipotioM [3].
[lnactuHYaToOyChle  KECTKOKPBLIbIE — UyT-
KO pearupyiorT Ha W3MEHEHUS MHKPOKJIMMATH-
YeCKUX ¥ IOYBEHHO-PACTUTENBHBIX YCJIOBHIA,
B CBSI3W C 4eM HUX yJOOGHO WCIIOJb30BATH KaK
MOJIeJIbHbIE TPYNIbI ST M3Yy4YeHUs] CTPYKTY-
pbl  coolmiecTs KMBOTHBIX. VccienoBanuio
IJTACTHHYATOYCBHIX KYKOB MOP/JOBCKOTO 3amo-
BeJIHUKA TIOCBsIIIEH psii pador [2; 4-7], B Ko-
TOPBIX JaeTcs IpejcTaBieHne o dayHe 3Toi
rpymmbl - (ogHako Ge3 XapakTepUCTUKH ee Ou-
OJIOTHYECKUX M DKOJOTHYECKUX OCOGEHHOCTENN).
Opnoii W3 BaKHEHIINX XapaKTEePUCTUK
cOOOIIeCTB  SIBJSIOTCS  CHEKTPBI  Mopdoazar-

© Ilasaos B. C., Pyunn A. b., 2013
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TaroHHbIX THNOB (KusHeHHbIX (Gopm). [lia
ux Bbienenus y Scarabaeoidea meo6xommmo
n3y4uTh MOPQOJIOrio, MUIIEBYIO CIIEINaIn3a-
110, 0COOEHHOCTH OMOJIOTMU U HKOJOTUM ITUX
SKeCTKOKPbLIbIX [9]. Hamu Oblia npeanpung-
T TIOTBITKA BBIIETEHNS IKOJOTHUECKUX TPYIII
MJIACTHHYATOYCHIX  JKECTKOKPBLIBIX ~ MOp/I0B-
CKOTrO 3aroBefHuKa. Matepuas cobupajics ¢
UCIIOJIb30BaHNEM OOIIENPUHATHIX IHTOMOJIOTH-
YeCKUX METOJI0B II0JIEBBIX uccJepoBanmii [8].

KpurepusiMut  BbIICJCHUST  OTJAEAbHBIX — TPYII-
[UPOBOK SIBJISUINCH TIHIEBAst CIIEIHATH3AIHS
UMaro IJIACTHHYATOYCHIX M OCOGEHHOCTH CTa-
[UATBHOTO PACTIPECICHNST BU/IOB.

Cpe/in TJTACTHHYATOYCHIX JKECTKOKPBLIBIX
MOP/IOBCKOTO 3aMOBEHAKA BCTPEYAIOTCS MPE/I-
CTaBUTEIH cjefylomux 6 Tpoduieckux Ipymi:
konpodarun (28 Bugos), durodarn (21), mu-
nerodaru (2), adaru (1), gerpurodarn (3) u
keparodaru (1) (tabmuna).

TaGnania
MOp(i)OalIaHTaIlHOHHh[e THIIBI UMAaro IJIACTUHYATOYCBIX KE€CTKOKPBLJIBIX
(xosm4yecTBO BHAOB B MOpP/IOBCKOM 3aloOBe/HHKE)
Tpoduueckas
rpymia
Durodar Konpodar | Adar | Munerodar | /[erpurodar Keparodar
SApycubre
IPYIIHPOBKH
Cupdero6ronTsr - 27 - 2 - 1
CrpaTo6UOHTBI - - - - 3 -
XopTOOGHOHTBI B) - 1 - - -
TaMHOOHOHTDI 6 - - - - -
Jleripo61oHTbI 10 - - - - -
Bcero 21 27 1 2 3 1
K xompodaram otnocstess: Anoplotrupes  brunnea, Maladera holosericea, Anisoplia
stercorosus, Geotrupes baicalicus, Trypocopris  brenskei, Anomala dubia, Chaetopteroplia

vernalis, Euoniticellus fulvus, Copris lunaris,
Caccobius schreberi, Onthophagus fracticor-
nis, Onthophagus furcatus, Onthophagus gib-
bulus, Onthophagus nuchicornis, Onthopha-
gus ovatus, Onthophagus vacca, Aphodius
ater, Aphodius depressus, Aphodius distinc-
tus, Aphodius erraticus, Aphodius fimetarius,
Aphodius fossor, Aphodius luridus, Aphodius
melanosticus, Aphodius prodromus, Aphodius
pusillus, Aphodius rufipes, Aphodius sordi-
dus, Aphodius sticticus, Aphodius subterra-
neus, Euheptaulacus sus, Oryctes nasicornis.

I'pynmy Keparodaros TIpeICTaBIISIET
1 Bug — Trox sabulosus.
[lerpurtodaramMmu  gBigIOTCS  BUABI  Ano-

plotrupes stercorosus, Trypocopris vernalis u
Aphodius ater.

K durodaram ornocstesi: Ceruchus chrys-
omelinus, Sinodendron cylindricum, Luca-
nus cerovus, Platycerus caraboides, Melolon-
tha hippocastani, Hoplia parvula, Serica

Cepnﬂ «bunonornveckne HayKun»

segetum, Phyllopertha horticola, Valgus he-
mipterus, Osmoderma barnabita, Trichius
fasciatus, Cetonia aurata, Protaetia (Neto-
cia) fieberi, Protaetia (Liocola) marmorata,
Protaetia (Netocia) metallica, Oxythyrea fu-
nesta.

Adarom asasercs oaun Bug Amphimal-
lon solstitiale.

Mureroparamu  SBASIOTCS  BUABL  Ano-
plotrupes stercorosus w Aphodius fimetarius,
JUIST KOTOPBIX JAHHBIA XapakTep IMHTAHUS SIB-
asieTcst (DaKyIbTATHBHDIM.

Ha tepputopun MOpPAOBCKOTO 3aIloBe/I-
HUKa B cocraBe (ayHbl [JIACTHHYATOYCHIX
JKYKOB IO THIIEBOH CIIEIHaIn3aIuu npeobia-
JIAl0T TPyTIbl Kompodaros — 52,9 % u duro-
daros — 41,2 %.

B cBsi3u ¢ 0COGEHHOCTSIME CTaI[HATIBHO-
ro paclpejiesieHus IJIACTHHYATOYChIX GbLIN
BbIJIEJIEHDl CJIEYION[He TPyInbl: cupderobu-
onter (30 Bumos), memapobumonts (10), xo-
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to6uontbl  (6), tamuHO-geHpobuontbl (6) u
crpato6uontst (3).

IIpu  COOTHECEHWH TIPUBEIEHHBIX BbIIIE
HKOJIOTMYECKUX TPYII HA OCHOBE 2 KPHUTEPHEB
(Tpodpuueckoii creruanuzanuu 1 0co6eHHOCTEH
CTAI[MATBHOTO PACIIPE/ICIeHNs1) HaMK ObLIM Bbi-
JeIeHbl MOP(OAJANITAIIOHHBIE THITbI TLIACTUH-
YATOYCBIX JKECTKOKPBLIbIX (M. Tab.).

Takum 06pa3oM, cCpefy IMJIACTUHYATOYCHIX
JKECTKOKPBLIBIX ~ MOP/JIOBCKOTO  3aITOBE/IHIKA
HanGoJIbIIIee YUCJIO BUJOB OTMEYEHO CPEIU KO-
1podaroB-cupdeTo6UOHTOB, [JOCTATOYHO XOPO-
mo npejcrasyieHbl  durodaru-1eH1poOHOHTDI,
TaMHOOMOHTBI 1 XOPTOOMOHTBI.  OcTraybHble
MOp(dOagaNTAIMOHHBIC THUIIBI  SBJSIOTCS  €/IH-
HUYHDBIMU BU/IAMU.
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YK 595.793.2 (571.56)

MUJIAJbIIUKU CEMEMCTBA DIPRIONIDAE

(HYMENOPTERA,

SYMPHYTA) AKYTUU

(BOCTOYHASA CUBUPD)

A. A. Ilonos

B crarbe nipuBojsaTest 13 BUA0B NUMJIbIMKOB cemelictBa Diprionidae, o6uramomux Ha tep-
puropun SIkyrnu; Brepsbie ykaspiBaercss 1 Bum asst SIkytun; B 0630pe BHU/IOB JaeTcsi Kpat-
Kasl XapaKTEePHUCTUKA 300reorpa)uueckuX M 3KOJOTMYECKHIX OCOOEHHOCTel Kak/0ro BHJA.

Kumouessie cioBa: Hymenoptera, Symphyta, Diprionidae, Diprion, Gilpinia, Monoctenus,
Microdiprion, mumabiuky, SIKyTus, pacIpocTpaHeHne, BUIOBOH cocTas, dK0I0ro-hayHu-

cTUYecKuit 0630p.

THE SAWFLIES OF THE FAMILY DIPRIONIDAE
(HYMENOPTERA, SYMPHYTA) OF YAKUTIA

(EASTERN SYBERIA)

A. A. Popov

13 species of sawflies of the Diprionidae family are detected in Yakutia. 1 species was
recorded in Yakutia for the first time. Brief characteristics of zoogeographical and
ecological features, literature data, filed material are given for each species.

Keywords:

Hymenoptera, Symphyta, Diprionidae, Diprion,

Gilpinia, Monoctenus,

Microdiprion, sawflies, Yakutia, distribution, species composition, ecological and faunal

review.

Tumupinkn  cemeiictBa Diprionidae sB-
JIFIOTCSL XapaKTePHBIMU TIPE/ICTABUTE/ISIMU [ICH-
IpoOHOHTHOI cuMmdurodaynbr AKyTHH, UMEOT
cpe/Hie pasMepbl, € IJIOTHBIM KODOTKHM Te-
goM. Mmaro He muraiorcs. JIMUMHKN KUBYT 1
MUTAIOTCS OJAMHOYHO MJIM KOJIOHUSIMH Ha XBOIi-
HBIX, 3UMYIOT B KOKOHE B IIOYBE HJIM B JICCHOM
nojcTuiKe. B MUpPOBO#l (hayHe HaCUUTBIBACTCS
142 Bupa w3 13 pogoB u 2 mnoacemeiicts [18].
B dayne Poccum um compenenbHbIX CTpaH OT-
meveno 22 Buma u3 6 pomos [5], u3 Hux B
IIpubaiikanbe naiieno 13 BUIOB U3 5 POJOB
[3], ma Janpuem Boctoxe Poccunm — 8 BumoB
u3 3 poxos [9].

CBefieHs 110 NUJIMJIBIIMKAM — CeMEHCTBA
Diprionidae fAxyrun Gepyr navano c¢ 40-x rr.
XX B., € BBIXOJOM B CBET MOHOrpadguu
B. B. TI'yccakosckoro [4] mo dayne cumsue-
opioxux nepernonyarokpbibix CCCP, rtae s
tepputopun JAxyrun ykasaunst 2 Buga: Gilpinia

Cepnﬂ «bunonornveckne HayKun»

polytoma Htg. n Microdiprion pallipes Fall.
B pasbheiiniieM BBINLIM TIPUKJIAHbIE PAOOThI
10 BPEIUTENISIM JIECHBIX HacaxjeHuit Boctou-
noit Cubupu u Axyrun /[. H. Daoposa [17]
u E. C. Ilerpenko [10], rae npusogsatcst orm-
caHue PACHpOCTPAHEHHOTO B SKyTHH B3pOCJION
U JIMYNHOYHOI (pa3 COCHOBOTO NUJIUJIBIIMKA —
Diprion pini L. n moapo6no usnaraercs Ou-
OJIOTHSI 3TOTO BPEAUTEJST KEIPOBBIX M COCHO-
BbIX Hacax/jeHuil. Ilozxe b. H. Bepsxyuxnit
[3] B cBoeit mMoHOrpadguu, MOCBSAINIEHHON IU-
guiabiiukaM  [Ipubaiikasibs, orMeTusi 2 Buja
usBectHbIX u3 Axyrun — Microdiprion palli-
pes Fall., Gilpinia polytoma Htg. B paGote
B. K. Crporanosoit u C. B. Bacunenxo [16]
A1 (payHbl MHJINIBIIUKOB SIKyTHU Hepeducis-
10TCcs 24 Buja, coOOpaHHbIC TIPEUMYIIECTBEHHO B
Henrpanbuoit 1 Bocrounoit dxyruu, B ToMm 4n-
cre Diprion pini L. B ToM umcie nexoTopbie
CBEJICHUST O JUIpUOHMAAX SKyTuu wumeorcs

© Ilomos A. A., 2013
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B paboTax 3apyOeKHbIX CHM(UTOIOrOB: TaK,
(punckue yuenpie M. Buuracaapu u M. Bapa-
Ma [19] B pabGoTe, MOCBSIIEHHOI TaKCOHOMUH,
pacHpocTpaHeHn. U OHOJIOTHH CEBEpPOCBPOIIEii-
CKUX THJIMJIBIINKOB TI0 MaTephajaMm, coOpaH-
wpiM E. JI. Kaiimyk, npuBogdr csefenus o 9
sugax: Microdiprion pallipes Fall., Diprion
pini L., D. similis Htg., Gilpinia pallida KI.,
G. polytoma Htg., G. hercyniae Htg., G. fen-
nica Fors., G. laricis Jur., G. abieticola
D.-T. Cuenmasnbhbie paGoTbl O BpEHBIX Hace-
KOMBIX — TIOTPEOUTENSIX XBOU JIMCTBEHHUIBI B
enrtpanbuoit 1 KOxxHoit AKyTHn 1nmpoBoanINCH
sakyrckumu  yuenoiMu IO. H. AMMocoBbIM 1
E. JI. Kaiimyk. B cBoux wuccaenosanusx [1;
2] onm paccmarpuBaior 40 BUOB HACEKOMBIX,
B toM uncae Diprion kRoreanus Tak. Csene-
Hust 0 7 Bugax aunpuonun (Microdiprion pal-
lipes Fall., Diprion koreanus Tak., D. pini
L., D. similis Htg., Gilpinia hercyniae Htg.,
G. frutetorum F., G. polytoma Htg.) conep-
JKaTCst B psific (DAyHHUCTHYCCKO-9KOJIOTHICCKIX
pador E. JI. Kaiimyk mo IOxmoit fAxyrun
[6-8]. B wmonorpadpum [14], mnocsieHHO
OMOTHYECKON cocraBJstionieil akocucreM HOro-
Samaznoit fxyrum, ynoMmMmHaoTcs 8 BUIOB
(Monoctenus obscuratus Htg., Microdiprion
pallipes Fall., Diprion koreanus Tak., D.
pini L., D. similis Htg., Gilpinia hercyniae
Htg., G. frutetorum F., G. polytoma Htg.).
Kpome Toro, B Omy6JMKOBAaHHBIX HAMHU paHee
MaTtepuaiax o cuMmdurodayHe OKpPECTHOCTEN
Axyrcka [11; 12] n oco60 oXpaHSEeMbIX Tep-
putopuit Axyrun [13; 15] npuBoasTes 3 Buja:
Microdiprion pallipes Fall., Diprion pini L.,
Gilpinia polytoma Htg.

B xoxme wucciegoBaHmii HaMU HUCIIOJIb-
30BAJUCh MATEPUATBl M3 KOJJIEKITHOHHBIX
orngoB NMucTturyTra 6UOJIOrHUIECKUX IPOOIEM
kpuomutozonst CO PAH (r. dkyrck) u 3o-
osornueckoro uuctutryra PAH (r. Cankr-
[TerepGypr), a Taxxke coOGCTBEHHBIE COOPBI
aBTOpa, Bcero ObLI0 u3yueHo cBbime 150
9K3. UMaro.

B pesyabrare ucciaepoBanuili B Axyrtun
BBISBJICHO Bcero 13 BHIOB MUJINJIBIIKOB
cemeiictBa Diprionidae. ITo wmcay Bumos
Hanbojsee MHOTOYHMCJIEHHBIM OKA3aJcs POJI

Gilpinia Benson (8 Bumos); poa Diprion
Schrank comepsxur 3 Buga, poabl Monoc-
tenus Dahlbom u Microdiprion Enslin B
SKyTuu TMpPENCTABIEHDBI MO OJHOMY BUIY.

B 0630pe BUIOB MaTepUas MPUBOAUTCS MO
5 paitonam Axyrun (Kafimyk u ap., 2005):*

Cesepo-socrounpiii (CB): xpeber Cyurap-
Xasdra, BepxoBbs p. Bocrounas Xaupmpira, 232
KM Maraganckoro TpakTa. 3anmazgnbii (351):
r. Hiop6a; r. Bumoiick. Ientpambubiit (I151):
oxpectnoctn SIkyTcka: moc. Ilaemxo3, mgadn
Cepreasix, ropa UYyuyp-Mypan, DBorannye-
ckuii caz MHcTutyta 6uosIorHYecKux 1pobJieM
CO PAH, Bumoiickuit Tpaxkrt, 13 — 40 kM oT
Axyrcka; ponmua p. Kymmarter, 35 kv 003
Axyrcka; ¢. Okremubl, 50 kv IOI03 AxyTcka;
r. [Tokposck; p. Cyoua, 22 kM CB noc. Huk-
Huit bBectsix; c¢. Emanckoe, 60 kM O3 r. ITok-
poscka; c. Emeit, 200 kM Bbillie IO TEYEHUIO
SAxyrcka; c. Xanmraraii, 30 kM IO fxyrcka;
c. Tronromo, 40 kM 1O Skyrcka; c. Meruno-
Anpan, 20 kM HIKe yerbs p. Amra. IOro-3a-
nagubiii (F03): p. Hios, 63 ¢. 3axaposka;
r. Osexkmunck; ycrbe p. Ousexmbr (c. Tpo-
unkoe, o. Tepiorp); ¢. Tokko, 50 kM I0IO3
Onexmuncka. IOxubit  (I0S): r. Aupanm;
p. Cemurpap, 20 km 3 r. Anzgan; noc. Bepka-
xur, 25 kM IO moc. Uysbman.

0630p BUIOB

Monoctenus obscuratus (Hartig, 1837).
Esporeiicko-cubupckuii. JINUMHKM HA MOJKIKe-
sesbruke (Juniperus). Otmeven us IOro-3a-
naguoit Axyrun [14]. Bua peaxuit. Martepuad:
103: p. Hios, noc. 3axaposka, 9.06.1968. Ns-
yuen 1 sxs.

Diprion pini (Linné, 1758). Esponeiicko-
cubupckuii. PassuBaercss na cocue (Pinus),
JIMYUHKYA  OGIIECTBEHHBIE, JKUBYT KOJOHUSMIE
n 00BeJAIOT XBOMHKK [0 oOcHoBanus. Ilpu
BCTIBITITKE YUCJCHHOCTH MOKET CUJIBHO HaBpe-
UTh cocHsikaM. VI3BecteH psim paboT, TMOCBSI-
IEHHBIX OMOJIOTHH W PACTPOCTPAHEHUIO ITOTO
Buga B Axyrum [7; 8; 11-17; 19]. Marepu-
am: CB: xpeber Cynrap-Xasita, BepXOBbs
p. Bocrounas Xaugpira, 26.06.1991 (Bunoxy-
pos). IISI: oxpecrnoctu Slkyrcka, 28.07.1980
(Kaiimyk), 20.07.2008 (ITomos); OxTeMmItpI,
28.07.1978 (Kaiimyx); Tloxposck, 28.07.1980

* CB — ceBepo-BOCTOUHDIN, PAaBHUHHO- U TOPHO-ceBepoTaekHblil; 351 — 3ama/ublii, cpejnera-
exxubiit; 1[4 — menTpasbHblil, cpesHeTaeXHblii co cremubiMu ydactkamu; 03 — 1oro-samaubrii,

cpeiHeTae Kbl co crenubiMu yuactramu; IO —
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(Kaitmyk); noc. Hwxkmuit Becrsax, 25.07.1990
(Kaiimyk); Emanckoe, 16.07.1979 (Kaiimyx).
I03: Tpouukoe, 4.08.1971 (Kaiimyx); Ousex-
munck, 6 — 10.05.1971 (Kaiimyx). Beero us-
YUEeHO 57 3K3.

Diprion similis (Hartig, 1836). Esponeii-
CKO-CHOUPCKUil. JIMYMHKM TMTAIOTCS HAa COC-
He (Pinus). Panee 6bun ykasan uz FOxHOH u
IOro-3amagnoit Axytun [7; 8; 14]. Bun pen-
kuit. Marepuan: HOd: okpecrnoctu r. AnjaH,
24.07.1971. Bcero 4 k3.

Diprion koreanus Takagi, 1931. Cubup-
CKO-/IaTbHEBOCTOUHbBIN. JIMunmHKN pasBUBaloTCS
na mucrtgennune (Larix). OTMeueH B KauecTe
NOTPeOUTEIST XBOM JIMCTBEHHUI[BI JAYPCKOil B
Henrpaabnoit, OxuHoit 1 IOro-3anaguoit Axy-
tum [1; 2; 7; 8; 14]. Marepuan: 351: Hiop06a,
20.07.1986 (Kaiimyx). Id: p. Cyouma, 22 kM
CB moc. Hmwxuuit Becrax, 25.07.1990 (Ase-
penckuit); Tionriomo, 17.08.1991 (Kaiimyk).
MNayueno 9 axs.

Gilpinia abieticola (Dalla Torre, 1894).
Tpancnaneapkrinueckuii Bug. Ha emn (Picea).
[nsa Axyrun ormevyen Buuracaapum u Bapama
[19]. Penxmit Buxm. Marepuan: 34: Hiopo6a,
15.06 — 1.07.1986 (Kaiimyk). Bcero usyuemno
3 9K3.

Gilpinia hercyniae (Hartig, 1837). Tpanc-
najieapKTuuecKuii Buj. JIMUMHKY Pa3BUBAIOTCS
na emu (Picea) n mnxre (Abies). Ykazau us
1Oxno0#t n IOro-3anannoit Axyrun [7; 8; 14;
19]. Marepunasn: IIA: Oxremibr, 25.05.1976 —
1.06.1978 (Kaiimyx); p. Kyumarsr, 5.07.1978
(Kaiimyk); Xanrarait, 16 — 18.05.1975 (Kaii-
Myk); Meruno-Anman, 30.05.1982 (Kaiimyk).
103: Tpourikoe, 7.07.1971; p. YHapa, c. Toxkko,
6.06.1980 (Barauanosa). IO4: moc. Bepkaxur,
10.06.1979 (IToranosa). Beero 9 ak3.

Gilpinia fennica (Forsius, 1911). Espo-
neiicko-cubupckuii. Ha enu (Picea). lns SAxy-
THH oT™MevyeH Buwmracaapu u Bapama [19]. Ma-
tepuas: 35: Hiop6a, 1.07.1986 — 17.06.1987

(Kaiimyx). IId: Xanraraii, 5.07.1973 (Kaii-
MyK). Beero usyueno 13 sk3.

Gilpinia frutetorum (Fabricius, 1793).
EBporneiicko-cubupckuit.  JIMYMHKY THTAOTCS
na cocue (Pinus). Bux ussecren us IOxxHoit
n [Oro-3anagnoit Axytuu [7; 14]. Marepuad:
104 oxpecruoctu t. Anpan, 24.07.1971. Us-
yuen 1 aKk3.

Gilpinia laricis (Jurine, 1807). Esporneii-
cro-cubupckuii. Passusaercs na cocue (Pinus).
Bua B HaType HaM He U3BECTEH, TPUBOIUTCS,
corsiacHo Buuracaapu u Bapama [19].

Gilpinia pallida (Klug, 1812). Esporneii-
CKO-cUOUpPCKUil. JIMUMHKKM TIHMTAIOTCS HA COC-
e (Pinus). Buag B maType HaM He U3BECTeH,
MpUBOJUTCS, coryiacHo Bumracaapu m Bapama
[19].

Gilpinia polytoma (Hartig, 1834). Tpauc-
naseapkTuyeckuit Buja. JImumHkm MoryT pas-
BuBatbcsl na eaun (Picea), nuxrte (Abies) u
muctBennuie (Larix). Ormeuen B llenTpaJib-
noii, IOxnoit n IOro-3amagnoit Axyrunm |[3;
4; 7; 11; 14; 19]. Marepuan: 34: Hiop6a,
30.06.1986 — 26.07.1987 (Kaiimyx). II4:
p. Kymnare, 5.06 — 5.07.1978 (Kaiimyk);
c. Eneii, o. Xappianax, 11.07.1980 (Kaiimyk);
Xanraraii, 19.05.1973-10.07.1990 (Kaiimyk);
Meruno-Anman, 30.05.1982 (Kaiimyk). [OSI:
p. Amnpan, Cemurmap, 15.06.1974 (Asepen-
cxuit). Beero 50 9K3.

*Gilpinia virens (Klug, 1812). Esponeii-
cko-cubupckuit. Ha cocue (Pinus). s SIxy-
TUM yKasblBaeTcsi BrepBble. Marepuan: 341:
Hiop6a, 30.06.1986 — 26.07.1987 (Kaiimyk).
Nsyueno 4 sxs.

Microdiprion

pallipes (Fallén,

1808). Tpaucmaneapkruueckuii Bug. Ha
cocae (Pinus). Bupm ussecren us Illen-
tpaabuoii, IOxuoit wu IOro-3amaaunoit

Axyruu [3; 4; 7; 8; 11; 14]. Bun pen-
kuit. Marepuan: IId: Axyrck, 12.05.1900
(Onenun). Becero 1 2k3.
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I'EHETUKA

YK 575: 577.21

NCCIENJOBAHUE CBOBO/HOPA/IMKAJIBHBIX
MOAUDPUKAIINHU BUOMOJIERY JI
KAK MEXAHHU3M I'’EHOTOKCHYHOCTHA

KCEHOBHUOTHUKOB

T. JI. CasonoBa, E. C. KocoBa, B. A. Tpodumos,

E. H. JlonyxoBa

B crartpe TIpuBe/ieHbl JTaHHbIE 06 M3MEHEeHNN AaKTHBHOCTHU KJIIOYEBBIX CbepMeIITOB AHTUOKCH-
JIAHTHOM CUCTEMBI (cyuepoxcuuuncmy'rasa, Ka'raﬂasa), OTBEYAIONUX 3a IIyTU HEPEKIIOUCHUA
CBO6OI’[HOPaIII/IKaJIbHI)IX peaKHHI’I; MOKa3aHbl 3alIUTHbIE MEXaHU3MBbI OT JIEWCTBUS KCeHOOMO-

TUKOB Ha KJIETOYHOM U MOJIEKYJ/IAADHOM YPOBHSX.

Kumouessie caoBa: kcenobuornk, ADK, ITOJI, cymepokcuancmyTasa, Kataaasa.

STUDIES OF FREE RADICALS MODIFICATIONS
OF BIOMOLECULES AS GENOTOXICITY OF
XENOBIOTICS MECHANISM

T. L. Sazonova, E. S. Kosova, V. A. Trofimov,

E. N. Lopukhova

The article presents data on changes in the activity of key enzymes of the antioxidant
system (superoxide dismutase, catalase), responsible for ways of switching of free radical
reactions. Protective mechanisms on action of xenobiotics at the cellular and molecular

levels are shown.

Keywords: xenobiotics, active forms of oxygen, peroxide oxidation of lipids, superoxide

dismutase, catalase.

CBOOOHOPANKAIbHDIE MozauduUKaIuu
6uomosnekys (unuabl, GEJTKM U HYKJIECHMHOBbIE
KHCJIOTBI) SIBJISIOTCS OCHOBHBIM MEXAHU3MOM
peanmu3any reHOTOKCHYECKOTrO JeHCTBUS Kee-
HOOMOTHKOB.

Kceno6noTukn — 310 4y’Kepo/lHbIe Beliie-
CTBa, BKJIIOYAs PA3JUUYHbIE IIpPEraparbl, KOTO-
pble criocoOHbI 10/l JleficTBueM MeTaboJn3Ma
YCHJINBATH  MPOIECC  CBOGOIHO-PAMKAIBHOTO
okucsienuss (CPO), T. e. BbI3bIBATD Hapylle-
Hue 6uosormueckux mpoiieccos. Ocoboe MecTo
31€eCb OTBOAUTCA aKTHBHbIM CpOpMaM KHUCJIOPO-
ga (ADK), koropble SABJIAIOTCA aKTHBATOPA-

MU [JJaHHbIX <«TOKCHUHOB». BHH.II/ITa KJIETKN OT
ADK ocymectBisieTcst, B IEpBYIO Ouepe/ib,
HECKOJIbKMMHN aHTHOKCU/JAaHTHBIMN (bepMeHTa—
mu: cynepokcugauemytazoii (COJI) m katana-
301 [3].

CoBpeMeHHast  TOKCHKOJIOTHSI  SIBJISIETCS
BaJKHOI COCTaBJISIONIEH cHucTeMbl 0GecredyeHmst
XUMUYECKOI 0e3011aCHOCTH, COIUATbHO-TUIH-
€HMYECKOTO U 3KOJIOTMYECKOTO MOHUTOPHHTA.
B nacrosiiiee BpeMsi BO3HUKAeT HEOOXOAMMOCTD
BHE/IPEHUA B HIMPOKYIO MEAUIMHCKYIO ITTPAKTH-
Ky METO/IOB T€HOTUIMPOBaHUS (PEPMEHTOB Me-
Tab0JIN3MOB JIEKAPCTB.

© Cazonosa T. JI., Kocosa E. C., Tpopumon B. A., Jlomyxosa E. H., 2013
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O/tHU TOKCUKAHTbI GHOTPaHCHOPMUPYIOTCS
B aKTUBHDbIC SJIeKTpO(pI/IJIbI7 KOTOpbIE CYUTAIOT-
¢S IpuYuHaMK MoAM(UKAILUIL, [pyrue — MOTYT
npuBectd K (POPMUPOBAHUIO OKCH/IAHTOB ¥ 3H-
JTOTEHHBIX 3JEKTPOPUIOB, KOTOPbIE MOTYT TaK-
ske Mojudunuposarb 6esku [4].

IlepBoe 3BeHO B OKUCIUTENbHOH Momudu-
Kanuun GUOMOJIEKYJT TIPEICTABJICHO JIMITH/IAMH,
KOTOpPbIE CIOCOOCTBYIOT Pa3BETBIEHUIO U BO-
BiedeHnio B cdepy OGeIKOB U HYKJIEHHOBBIX
KucaoT. Ecau MPOMCXOAUT MOBPEXK/EHHE Ha
ypoBHE O6MOMeMOpaH, TO HAPYMIAIOTCS TJIABHBIM
o6pasoMm (yHKiun unua0B (M3MEHEHUE MpPo-
BeJICHUS CUTHAA B KJIETKY) u GekoB. Bee aTo
IPUBOJAUT K HapylleHuio ¢pyHkuuii ¢pepMeHToB,
KOTOpPbIE CIOCOOCTBYIOT WM3MEHEHWIO TeHeTHde-
CKUX TIPOIECCOB, Hampumep, pemaparuu [2].
TakuM 06pa3oM, MPOUCXOASIT OKHUCJIUTENbHBIE
momudukanmu JAHK, 1. e. renepasnmsanus 1o-
CJIEJICTBHI CBOGOIHO-PAIMATIBHBIX TPOIECCOB B
opramnsMe Ha KJIETOYHOM YPOBHE.

Opnum u3 Hanbosiee BAKHBIX TIPOIIECCOB
JUISE TIO/IJICPSKAHKUS TOMEOCTa3a U KOPPEKIUU MH-
TOKCHUKAIITMOHHDBIX SIBJIGHI/Iﬁ B OpranusMme ABJIA-
€TCsI CHCTEMA TIEPEKMCHOTO OKWCJIEHUs JIUIH/IOB
(IIOJD) [4-7]. Kpurepusamu ouenku IIOJI B

HAIlleM MCCJIEAOBAHUN TIOCJYKIUJIO KAa4eCTBEHHOE
U KOJMYECTBEHHOE OIIpe/iesIeHIe KOHIIEHTPAIHit
nepBUYHbIX (JMEHBI ¥ TPUEHBI) W BTOPUYHBIX
(mMamonosbrit quampaerng (MJIA)) mpoaykros
ITOJI, akTUBHOCTH AHTHOKCHAHTHBIX (hepMeH-
toB (AO®D) (xaramaza u COJI) [2].

Omnpepenernne M/IA npoBogmnin B KUCJIOi
cpejie TIpU HArpeBaHWM, T/l OH pearupyer ¢
tnobapéuryposoit  kucioroii (TBK) ¢ o6pa-
30BaHUEM OKpalieHHoro komiuiekca [1]. Ax-
tunoctb CO/JI omnpejessiin MeTOIOM, OCHO-
BAHHOM Ha CHOCOOGHOCTH (PepMEeHTa TOPMO3HUTD
a3po6HOE BOCCTAHOBJICHUE HUTPOCHHETO TETPa-
30/ ¢ o6pasoBaHueM (opmasaHa.

O6 aKTHBHOCTH KaTajasbl Cy[UJIU TI0 KO-
JU4ecTBy  cyGcTpata  TEpPeKNCH — BOAOPO[IA,
ocTaBieiicss B MHKyGAIMOHHON cpefe U oOpa-
3yIomieil ¢ cotsiMu MoJn6/IeHa CTONKHIA OKpa-
IIEHHBIH KOMILJIEKC.

lFenernyeckass M3MEHUYMBOCTH (DEPMEHTOB
aHTI/IOKCI/I[[aHTHoﬁ CHUCTEMbI OpraHM3Ma TaKiKe
SBJISIETCS OJIHOI M3 3a/1a4 Haleil jaboparopuu.
Wsyuas rensl, kopupyomue AOD, MbI MOXeM
TOBOPUTH O TOM, KaKne M3MECHEHUA IIPOUCXOIAT
KaK Ha KJIETOYHOM, TaK W Ha MOJIEKYJSPHOM
ypoBHsax [9—11].
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PesysbTaThl aHalIn3a U3MEHEHUS AKTUBHO-
ctu epmenroB AOC - xatamazsl u CO/l u
konnenrparuu myrarena [1OJI — M/IA nog-
TBEPXKAAIOT HAJUYKME SHJOTEeHHONH HHTOKCHKA-
UK y GOJbHBIX, a HCCJIEAOBAHHDIE XapaKTepu-
CTUKH SBJISIOTCSI MapKePOM COCTOSIHUSI KJIETOK
KPOBH.

IToxasaHHble U3MEHEHUSI B KOHICHTPALNU
1 aKTHBHOCTH (PEPMEHTOB MOTYT ObITb CBSI3aHBI
KaK C U3MEHEHHEM CTPYKTYPHOIO COCTOSIHUS

kinetok (cexpenus M BbICBOOOXKEHHE KJIETOY-
HBIX (DEPMEHTOB B IJIA3My KPOBH), C CHHTE-
30M (hepmenToB de NOvo B CBSI3W C U3MEHEHU-
€M SKCIIPECCUBHON aKTUBHOCTH TE€HOB, TaK H C
JIeiCTBHEM KCeHOOMOTHKOB [8].

Eca  TOKCHHBI ~HACTOJIBKO TyOUTE]b-
HO [eHCTBYIOT Ha BCEX YPOBHIX, TO JIydIIle
OCTaHABJNBATh WX BJIMSIHUE ellle Ha MpOIlec-
ce MePEKNCHOTO OKMCJEHUs JIUMHUI0B, YeM Ha
yposae JHK.
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KPATKUE COOBIIEHUSA
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PEJKUIN U MAJIOU3BECTHBII BU/I POJIA
GYROMITRA FR.

C. 10. boasmakoB, A. B. UBoiinoB

B crartbe mpuBoauTcss mHpOPMANMA 0 HaXOAKaX CTpouka szaoctpennoro (Gyromitra fasti-
giata (Krombh.) Rehm) B Pecuy6iuke Mop/oBust; gaercs onucanue BUja, BbIIOJTHEHHOE
Ha OCHOBE MaTEepPHAJIOB aBTOPOB.

KiroueBbie caoBa: rpu6bi, 6uopasHooGpasue, Pecry6uuka Mopaosus, Ascomycota, Gy-
romitra, Kpacnas xkuura.

RARE AND LITTLE-KNOWN SPECIES OF THE
GENUS GYROMITRA FR.

S. Yu. Bolshakov, A. V. Ivoilov

This article provides information about findings of Gyromitra fastigiata (Krombh.)
Rehm) in the Republic of Mordovia. Description of the species performed on materials

of the authors was given.

Keywords: fungi,
Red Data Book.

biodiversity,

ITpn wsyuennn MaxpomurietoB Pecry6uikn
Mopaosust Bectoi 2008 T. Hamu Gl OOHAPYIKEH
rpu6, npuHaasexkanwii Kk pory Gyromitra. Ero
IJTOZIOBBIE  Tesa ObLIM TOXOXKM Ha ackombl G.
esculenta (Pers.) Fr. Opmako HaiizieHnbli rpu6
10 320CTPEHHO-CKJIA/YATOI MTOBEPXHOCTH IIJISTI-
KM, TI0 BeJIMYMHE CHOP M UX BepeTeHo06Pa3HOil
opme sIBHO oTsIMYAJICS OT CTPOYKA OOBIKHOBEH-
Horo u crpouka Goubiioro (G. gigas (Krombh.)
Cooke).

Wsyuns smreparypy no poay Gyromitra,
MBI TIDHIJIK K BBIBOJAY, YTO XapaKTePHCTHUKA
06HAPY’KEHHOTO Ipuba COBMAIAET C ONMUCAHIEM
G. fastigiata (Krombh.) Rehm, 1896 — crpou-
koM 3aocrpentbiM (cunonnmbl: Helvella fasti-
giata Krombh., 1834; Gyromitra brunnea Un-
derw., 1894; G. pratensis Velen., 1934; Disci-
na fastigiata (Krombh.) Svreek & J. Moravec,
1972; Gyromitra korfii (Raitv.), 1973.

Republic

of Mordovia, Ascomycota, Gyromitra,

Itor TpUO SBJSETCS TYMYCOBBIM Callipo-
tpopom. Pacrer oguHouHO WM HEGOJBITIMU
rpymniamMu Ha KapOOHATHBIX U HEUTPAJbHbBIX T10-
YBaxX Cpe/ ONaJia, PS/IOM C THUIONMMH TTHSIMH,
OCTATKAMU JIPEBECHHBI B  IHPOKOJHCTBEHHBIX
Jlecax, dallle Ha HapylleHHOH 3emJie y JI0por u
Ha omymikax. [losiBjieHne TJI0/IOBbIX TeJ OTMe-
yaercst B arnpesie-mae. OH BeTpedaercst B CTpa-
HaxX ¢ OoJjiee MATKAM W TEIJIbIM KJIMMaTOM IIO
cpaBHeHUIO co cpenneil monocoit Poccun. B EB-
porie ator Buj orMedeH B Uexuu, Tepmanum,
Benrpun, Pymbmuu, Hopserwn, IIsermm, [la-
nuu, IMosbiie, @paniun u Uraman [5-7; 10—
12; 15-19]. Nmerorcsa cBeeHNsT O HAXOMKEHII
G. fastigiata B Cesepnoit Amepuxe — CIIIA n
Kanagne [8-9; 12—14]. B Poccun crpouok 3ao-
CTPEHHDBIN W3BECTEH 10 HEMHOTMM HAXOJKaM B
CraBporiosibeckoM kpae, Jlumerkoit n Tysbekoit
obmacrax [1; 3; 4].

© Boupmakos C. 0., Usoitios A. B., 2013
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IlnomoBble Tena (4 2K3.), HalimeHmble 2 Mad
2008 r. B kBaprasie 118 Bepe3nukoBcKoro Jiectue-
crBa PecriyGmikin MOpIOBUsS B IIIMPOKOJTHCTBEHHOM
secy (kren, jmma, ocuna, xy6), ObLTH JOCTATOYHO
kpymHbiMi, 6 — 10 ¢M BBICOTOI, TIPSIMOCTOSYUMH,
HEIPABUJIbHBIX OYEPTAHUIl, C YETKUM Pas/esieHieM
Ha UKy 1 HOKKY (pue. 1). Hmsmka or 5 10
12 cM B auamerpe, C 3a0CTPEHHO-CKJIAAIATON T10-
BEPXHOCTBIO, € 4 1 GoJiee TIPUTIOAHATHIMU CILTIOCHY-
TO-CE/VIOBUTHBIME JIOTIACTSIMU, MECTAMH TTPUPOCITIAST
K HO)KKe. [IBer MUIATIKI KalllTaHOBbI, KPAaCHOBATO-
KOPUYHEBDII, K CTAPOCTH HECKOJIBKO BBIITBETAOIIMIA.
MSKOTh BOJSIHHCTAsI, BOCKOBATO-MSICUCTO KOHCH-
CTEHIUH, TOHKas, XPYIKas B HLIAIKen GoJjee MIoT-
Hasg, Oenasg B HOXKE, C PO30BATO-KOPHYHEBATHIM
OTTEHKOM, HEKHAsI, ¢ TIPUSITHBIM BKYCOM U CJTaOBIM

3araxoM cbipoctu. CIIOPOBbIiT TOPOIIOK GesioBa-
Thiit. HoxkKa TI0THast, ¢ PeOPUCTO-MOPIUMHUCTHIMIT
TIPO/IOJIbHBIMU BI)ICTyl'IaMI/I7 HEIPaBUWJIbHbIX O4YepTa-
HUIL, 5> — 8 CM BBICOTON, B3/yTas, y OCHOBAaHUS
pacimpensasi, nosiast. IIpy TOMepevyHoM paspese
y CaMoOro HOKKM OCHOBAHUST OGHAPY KUBAIOTCST
OCTAaTKU TI0YBbI B CKJaAKaX. CyMKu IWIHMHIDPH-
yeckre, ¢ 8 cropamu, 10 360x18 mxm. Criopbr
oaHokserounble, (24—)30— 35x(11-)13—15 MM,
AJUTATICON/THBIE, GOPO/IABYATO-CeTYaThle, OObIMHO C
HECKOJIBKIMI GoJiee KPYITHBIMU GOPOTABKAMU TITH
IIAAMHI Ha KKI0M Tostioce, ¢ 1—3 KpymHbIME Ka-
misMu Macsia. Tlapadusel 1mumHapIYecKne, pas-
BETBJIEHHbBIE, C TIEPETOPO/IKOIl, CJIETKA PACIIMpPEHbI
Ha koHnax, 8 (10) MKM, HEKOTOPBIE € JKEJITOBATHIM

3EPHUCTBIM CO/ICPIKUMbIM.

Puc.

Puc.
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Bropoe MecToOHAXOXEHUE I1JOL0BO-
ro teaa (1 2K3.) O6blI0 OGHApysKeHO 2
mag 2011 r. B kBaptane 58 CapaHCKOTO
necumuectBa (1 xkM 1oxHee moc. Jiumku
PoMoganoBCcKOro paifiona pecny6anuKn)

B ocunnuke cupitesoMm (HMNR F50013)
(cm. puc. 2).

Tpub peKoMeHJOBaH JJisi BHECEHUS B
Kpacnyo kuury Pecny6auxku Mopaosus
¢ kareropueit 3 — peakuit Bug [2].
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N3YYEHUE JHK METOAOM
KOMBHUHAIIMOHHOTIO PACCEAHUA

A. U. Cugopos

B pa6ore npumensercs mMeto/; PaMaH-CIIEKTPOCKONNHN JIJIS M3Y4YEeHUs] HYKJIEMHOBBIX KHUCJIOT,
B 4YacTHOCTH, /i uccraepoBanust kondopmannn [THK.

KoueBbie caoBa: KOMOHHAIOHHOE paccesiHie, KOH(MOPMAIMOHHAS IepecTpoiika, Paman-

CIIEKTPOCKOIINA.

DNA STUDYING BY THE METHOD OF
COMBINATIONAL DISPERSION

D. I. Sidorov

In the work the Raman spectroscopy method is applied to studying of nucleinic acids, in
particular to research of conformation of DNA.

Keywords:  combinational

spectroscopy.

B Hacrosimiee BpeMsi HaKOILJIEH 3HAYNU-
TEJIbHBII 06bEM 3HAHUII O CTPYKTYPHBIX OCO-
6enHoctsx /JIHK passmyHbIX OpraHusMoB 1pu
pa3HbIX (PYHKIMOHATIBHBIX COCTOSIHUSAX. VMme-
€TCA MHOTIO JaHHBIX O HOJII/IMOP(_I)I/IISM&X TE€HOB,
CBSI3aHHBIX C M3MEHEHHEM CTPYKTYDBI U (DYHK-
muonasbHON aktuBHoctn [IHK. IloBbrmenusbiit
MHTEpeC HucceioBaTesieil CBS3aH ¢ M3y4YeHUEeM
MEXaHNU3MOB pPeTyJISIINA TeHHOH 3KCIIPeCcCcuH,
OCHOBaHHBIX Ha B3aHMOHeﬁCTBHH 6€]IKOBI)IX n
HEGEeJTKOBBIX (DAKTOPOB TPAHCKPUIIIIUKN. AHATN3
Pa3JIMYHOTO POJia B3aUMOJENCTBUIT GUOMOJIE-
kya ¢ IHK mpencraBisier HOBoe HampaBieHUe
I/ICCJIeHOBaHHﬁ, BBIIIOJIHAEMbBIX TIPU  TTOMOIIN
PA3JINYHBIX METO/I0B. Hamn 6bI]II/I TIPpOBE/IECHDBI
uccaegosannst /IHK ¢ momomipio Meroga Kom-
OUHAIMOHHOTO PACCESTHUS.

B wucciepoBanusx NpPUMEHSIETCS CIEKTPO-
MeTp KOMOMHAIIMOHHOTO PACCEesHUs, IMO3BOJIS-
IOIWI  PETUCTPUPOBATH CIIEKTPbI KOMOUHAIIN-
OHHOTO PACCESHUS TBEPABIX U JKHIKUX ITPO6
PA3JIMYHOTO TIPOMCXOXK/ICHUS ¥ U3MEPEHHe CO-
JIEP’KAHUST BEIIECTB, HAXO/SAINMXCS B COCTaBe
ucCeayeMbIX Mpo6, Ha OCHOBE TIOJYYEHHBIX
criektpoB. Criextp KP nccaemyemoro BemectBa
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dispersion,

conformational reorganizations, Raman

npejcTasiser co60il 3aBUCUMOCTD WHTEHCHB-
voctu KP ot wactotrHoro casura. l3Menenue
TIOJIOKEHUST MaKkcuMyMa mmka B crektpe KP
WA W3MEHeHHe OTHOCUTEJIbHON WHTEHCUBHO-
CTH THNKa CBA3aHbl C M3MEHEHUEM IlapaMeTpOB
CBsA31 /CBSI3ell B MOJIEKYJIe M, CJIe/0BATEJIbHO,
CBUJIETEJICTBYIOT 00 M3MeHeHnH KoH(opmanun
moJiekyJibl. IIpenmymecrsamn KP-criekrpocko-
N ABJIAETCA BbICOKAA YYBCTBUTEJIIBHOCTH K
HE3HAUYNUTEJbHBIM MU3MCHCHUAM B CTPYKTYpE HC-
cJIeJlyeMbIX BEIIECTB, a TaK)Ke ee HCIOJb30Ba-
HHE HE TOJIbKO /IJIs TBEP/bIX BEIIECTB U T'a30B,
HO W PacTBOPOB, MOcKoJbKy KP-Bogpr oueHb
Mano. OJHUM U3 HEJOCTATKOB CHEKTPOCKOIIUN
KP saBistercst oTHOCUTEIBHO HEOOJIBINAS BEPO-
ATHOCTD sBJeHNsT KP m ero KoHKypeHIus c
6oJiee BEPOSTHBIMU COOBITUSIMU, B YACTHOCTH,
¢ayopectienimeii. OpHaKO OHO HalJIIO/IA€TCS,
TIOCKOJIBKY XapakTepHoe Bpemsi mporecca KP
cocrasJsier opsizika 107! ¢, a Bpems mporecca
dayopectentum — 109 [1].

Uccnegosanus /IHK ¢ momonipio MeTo-
la KOMOMHAIIMOHHOTO paccesHus U3J0Ke-
Hbl B HECKOJbKUX pa6OT'dX, Ha pe3yJibTaTbl
KOTOPBIX Mbl ONUpaeMcs Hpu pa3paboTke

© Cupmopos /. 1., 2013
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IKCIEPUMEHTATBHOTO TMOAXO0/a C UCIOJIb30-
BaHKMEM PAaMaHOBCKOIO CIleKTpoMeTpa in via
Basis ¢pupmbr Renishaw (Bemuxo6puranus)
¢ KOPOTKO(MOKYCHBIM  BBICOKOCBETOCHJIb-
upiM MoHoxpomatopoM ((dokycHoe paccro-
anue He Gosee 250 mm) [2]. Usonuposan-
nyio THK pacropsnmun B 100 MM pacrso-

pe NaCl. Konnenrpanus JJHK B pacrtBope
pasusigach 40 MKT /M.

Jlna anammza [IHK wucnosb3oBasuch  ompe-
JleJIEHHbIE XapaKTepHble ToJochl crektpa KP B
auarasone yactorHoro casura or 0 go 2000 ey !,
KOTOpBIE TO3BOJIIIOT UCCJIE/I0BATh CTPYKTYPHBIE
M3MEHEHUs B JAHHON Maxkpomosiekysie (tabimia).

Ta6auma

3uavenns Paman-cnektpa

Yacrora /cM-1

3HaueHne
JIHK
671 T
684 r
732 A
752 T
787 Meradocdar O — P - O
835 B-popma
934 Jlesokcnpu6o3a
1 000 Jlezokcupu6o3za
1017 C — O cBs3b
1056 C — O cBa3p
1 094 Meracdocpar O — P — O
1 143 Docdar ge30xcupn6o36I
1210 T
1222 A
1 240 T
1255 I, A
1 301 A
1325 r
1 337 A
1378 T, AT
1419 A, T
1 441 [le3okcupubosa
1462 [le3okcupubo3a
1 490 I, A
1520 A
1534 I, 11
1 581 T, A
1 662 C = O cBa3b

TTukn 785 — 792 1 1 092 — 1 096 cm' cBsiza-
HbI C CHMMETPIYHBIME KoJieOanusiMi Metacocara
(cBssu O — P — Q). ITux 1 255 cM™ cBsasan ¢ KoJie-
GaHueM a30THCTBIX OCHOBAHMI IMTO3MHA, A/IEHUHA;
1581 — 1 585 em! — ¢ ryanunom, azerntom. [Tk
1442 cm! cBsizan ¢ KoJte6aHIEM JIE30KCHPUOO3DI.

B nportecce anamiza criekrpos KP /IHK 1o n
T0cJ/Ie HEKOTOPOTO BO3IEHCTBUS /IS PA3HBIX P00
orenuBasicst «Ha6op» tosioc B criekrpe KP Ge3 ana-

Ceplm «bunonornveckne HayKun»

JIM3a MHTEHCHBHOCTEH Tosioc. TIpm TakoM mojxoze
OTCJIESKUBACTCA CMEIIEHUE T10JI0C OTHOCUTE/IBHO OC-
HOBHBIX CBsI3el. AHATM3MPYETCSl COOTHOIIEHNE WH-
TEHCHBHOCTEN OMpe/IeNieHHbIX Tosioc criekrpa KP.

Jlnst  onpefenienyist  KOH(OPMAIMOHHBIX — TTe-
pectpoek B JIHK MbI mpesiaraeM WCIOJIb30BaTh
CJIEJTYIONINE OTHOIIEHNS] MHTEHCUBHOCTEN TPH OITpe-
JlesleHHpIX  yacrorax: 785/1 092; 1 442,/1 092;
1255,/1 092; 1 581,/1 092.
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NCIIOJIb3OBAHUE HOBbBIX
PETYJATOPOB POCTA AJIA .
MHUKPOPA3SMHOKEHUA PACTEHUU

E. B. ®dareeBa, I'. B. Angpromeukuna

B cratbe NPUBOIATCS CBEAEHHS O COBPEMEHHBIX Ouosiornyeckux (IIPUPOIHBIX) PEryJisTo-
pax pocTa W PasBUTHS pacTeHUil, a TakXe TTOKa3bIBaeTCA MX CTHMYyJIHpYIolee JieficTBre Ha

pacTuTeJbHble 06BEKTHI.

KuoueBbie cJioBa: PEryJIATOp pocTa, in vitro, KaJllyC, MUKPOKJIOHAJIbHOE Pa3MHOYKEHHUE.

THE USE OF NEW GROWTH REGULATORS
FOR MICROPROPAGATION OF PLANTS

E. V. Fateeva, G. V. Andryushechkina

The article provides information about the modern biological (natural) regulators of plant
growth and development, their stimulating effect on the vegetative objects is shown.

Keywords: growth regulator, in vitro, calluse, micropropagation.

B mHacrositiee BpeMsi TeMa  HalpaBJIeH-
HOTO HM3MEHEHHs] POCTa W Pa3BUTHS PACTEHUN
C TIOMOIIIBIO PEryJSTOPOB POCTA, TTOBBIIIAIONINX
MPOJYKTUBHOCTD PACTEHUN W MX YCTOWYUBOCTD
K OHOTHYECKHM U abmoTmdeckuM (axropam,
SIBJIIETCS aKTYaJdbHONH. AKTHBHO BEIyTCS IIOW-
CKU ¥ WCIIBITAHWS HOBBIX IPEraparoB, JIeHCT-
BHE KOTOPBIX B MAJIbIX KOHIIEHTPAIUSAX IIPH-
BOAMJIO ObI K CTUMYJISIIIUU BaKHeHmX ¢usu-
0JI0r0-GHOXUMUYECKUX TIPOIECCOB B PACTUTEIb-
HOM opranusme. [Ipuopurerom B 31Ol 06JaCTH
06J1aJIaI0T  AKOJIOTHIECKU 0e30TacHble, HETOK-
cuuHble U HePUTOTOKCHYHDBIC (DUTOPETYJISTO-
PbI U MHAYKTOPBI YCTOIUMBOCTH pactenuii [2],
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a TakXe BBICOKOA(D(MEKTUBHBIE HETOKCHYHBIE
PETYJISTOPBI POCTa AHTHCTPECCOBOTO JCHCTBUS
HOBOTO THMa (HAaHOOMOKOMIIO3WTHI), MOJTYYeH-
HbIE METOJAOM MEXaHOXUMUYECKOW 00paGoTKn
PaCTUTENBHOTO ChIpbs [6].

Crioco6pl - IPUMEHEHUsT HaHOOMOKOMITO3H-
TOB B KayeCTBE PETyJSTOPOB POCTa PACTEHUI
in vitro u in agro paspabarpviBaiorcs B8 UBITK
CO PAH u Cu6HUU kopmo CO PACXH.
OCHOBHOH 3afaveil TeCTUPOBAHUSA in  Vitro
SBJISIETCSL  OTIpeJle/ieHne  Xapakrtepa OuoJioTH-
YECKON AKTUBHOCTH TPENapaTtoB MW MOUCK A-
(eKTUBHBIX €IOCOOOB W /103 IS TIPUMEHEHUS
B OuorexHosorunm pacrenuii. Tak, Hampu-

© dareesa E. B., Angpromeuknna I'. B., 2013
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Mep, B TecT-cucTeMe CTeGJIEBBIX Y3JI0B parca
(Brassica napus 1..) poGasieHue upernapara
[ITP-06 B mmraTebHYIO0 CPefy B KOHIEHTPAINN
1 Mr/n u ocobenno 10 mMr /1 crmoco6CTBOBAIO
AKTUBM3AIMK PU30TE€HE3a, POCTa KOPHEH, 1mobe-
TOB U JINCThEB. B TO K€ BPeMsS B TECT-CHCTEME
cre6ieBbix y3i0B aonepusl (Medicago varia)
in vitro npenapar IIP-06, go6aBjieHHbII B 111~
TaTeJbHYI0 cpeay B nose 10 mMr /1, cTuMyInpo-
BaJI POCT TOGETOB, KOPHEH, PAa3BUTHE JIUCTHEB,
P ATOM CHU3UB HA TPETh YACTOTY PU3OTEHE3a
[Tam sxe].

B mocseniee BpeMsi PEKOMEHIYETCST TaK-
JKe TpuMeHenne (UTOPEryJsiTopa 9KOCT W 3a-
IUTHO-CTUMYIUPYIOIETO  MHUKPOGHOTIperTapaTa
arat-25K. Bwmecre ¢ Tem peryJisaTopbl pocra u
MH/YKTOPbI YCTOWYMBOCTH COBPEMEHHOTO ac-
coprumenta (ummynonmurodur, arar-25K, xu-
TodOC, TUTOXUT) ABJACTCA MAJTOU3YICHHBIMU
[2]. Paccmorpenue [gaHHBIX —J1aGOPATOPHBIX
OTIBITOB  TO3BOJISIIOT  ONPEJEJUTh  ONTUMAJb-
uble Kommenrpaiun xurodoca (10 wr /1),
muroxura (10 Mr/an) u  uMmyHOIHTO(GHTA
(0,0023 mr/m), a arat-25K — 100 Mr/n mo
mpenapary Ha JHEPrHio TPOPACTAHUS, BCXO-
JKECTh, WHEKC CKOPOCTU IPOPACTAHUS, CKO-
POCTDb TIPOPACTAHUS CEMSH, [JIUHY CTeGebKa 1
KOpHs1, Maccy npopoctka [10].

OOBIYHO PETYJIATOPbl POCTa M3BJICKAIOTCS
U3 PACTUTEJSBHOTO CBIPBST IMYTEM HKCTPAKITUH
opraHuyecknuMu pacrpopuressMu. CyiiecTBeH-
HBIMH MPEUMYIIECTBAMU MEXAaHOXUMUIECKOTO
MOJIXO/IA  SIBJISIOTCST  MCKJIOYEHUE U3 TeXHO-
JIOTUN  GOJIBIIOTO  KOJUYECTBA OPTAHUYIECKUX
pactBopuTesiell, CHIDKEHNE MaTePUaTbHbIX I
TPYZIOBBIX 3aTpaT Ha MPOU3BOACTBO. JlomoJ-
HUTEJBHO TOSIBJSIETCST BO3MOYKHOCTD UCTIOJb-
30BaTh B KAYECTBE HMCTOUYHUKA OUOJOTHYECKIH
AKTUBHBIX BEIIECTB HEBOCTPEGOBAHHBIE PECYP-
CBI — OTXO[IbI CEJBCKOXO3SIHCTBEHHOTO IMPOM3-
BOJICTBA U JIECHOI TIPOMBINIJIEHHOCTH, CBIPbE
C HHU3KHM COJep:KaHueM AKTHBHBIX BEIIECTB.
Takum o6pa3oM, TpUMEHEHHE TBep10-(PasHOI
MEXAHOXUMHUYIECKONH TepepabOTKI  PACTHTENb-
HOTO CBIPbSI MOJKET C/IEJIATh PETYJSTOPBI POCTa
pacTeHuil TOCTYITHBIMHU JIJIST MACCOBOTO UCTIOJb-
3oBanust [1].

3BecTHO, YTO TYMHHOBBIE BEIIECTBA TOP-
¢a ¥ TpUTEPIICHOBbIE KUCJIOTHI IMUXTHI 06J1aja-
10T BBIPAJKEHHOI OHOJIOTHYECKOI aKTUBHOCTHIO
10 OTHOIIEHWIO K pacTeHusM. B macrosiiee
BpeMsT TIPUMEHSIOTCST PA3JUYHBIE CTUMYJISITOPBI

Cepnﬂ «bunonornveckne HayKun»

pocTa Ha OcHOBEe TOp(a M 3alaTeHTOBAHO He-
CKOJIBKO CIIOCOGOB HCITOJIb30BAHUS TPUTEPIIC-
HOBBIX KHCJIOT JIJIS BbIPAI[UBAHUS PUCA, TOMA-
TOB, Kaprodess U OBOUHBIX KyJabTyp [3 ; 4].

ABropamn ObLIO TIPOBEJCHO TECTUPOBAHUE
BEIECTB, TOJIYYCHHBIX M3 TOpda M XBOU IMUX-
TBI, Ha IIPUTOJHOCTb K WCIHOJb30BAHUIO B Ka-
4YecTBE PETyJISTOPOB POCTa PACTECHUI in Vitro
1 in vivo. Pe3ysbTaTbl OIBITOB IIOKA3a/H, 4TO
mpenapar M3  IPOAYKTOB MEXaHOAKTHUBAIIUU
topda TII B xonnenpanum 50 Mr/a  Moxer
IIPUMCHATLCS B OMOTEXHOJIOTHU JIJISE YCKOPEHUS
ob6pazoBanus u pocra Kajryca. [Ipenapar us
xBon muxtbl CII He o6mazaeT ayKCMHOBON ak-
THUBHOCTBHIO B OTHOIICHUM KaJIycOOOPA30BAHUS
Ha JIMCTOBBIX 3JKCIJIAHTAX parca, HO B coveTa-
HUM C ayKCHMHOM CTHMYJIUPYET POCT MEPBUYHOIN
KaJUIyCHOI TKaHU ¥ YBEJUYUBACT ILJIOMIA/b T10-
KPBITUS SKCIUIAHTA KAJUIyCOM, a B KOHIIEHTPa-
mun 1 Mr/n B coueranun ¢ BAIT crumynupyer
POCT KaJIyCHOH TKaHW parca M pereHeparuio
pacrenuii. BogmopactBopuMblii npernapar u3 Top-
¢a B3 B xonnenrpanun 10 Mr/ s cTUMyJIUpyeT
pocT 1106eroB U KOPHEH TPU MUKPOKJIOHATBHOM
PA3MHOKEHUH JIIOIEPHDBI, HO B TIPUCYTCTBUU I[H-
TOKUHUHA CIIOCOOCTBYET YCKOPEHUIO PU30TeHe3a
U YBEJMUYCHUIO €ro 4acToThl [1].

[pyrumu wuccaenoBaresiMu B J1a00paTo-
pun TTTIY wu3 HusunHHOrOo Topda ObLI NPOU3-
BeJieH MHOI nperapatr — 6uocrtumyJisitop TTC,
npousseennbiii. OH mpeacTaBiser co6oit BOj-
HBIil PACTBOP BBICOKOMOJIEKYJISPHBIX BEHIECTB C
kounentpanueii T'K 0,0875 %. MccnemnoBaresis-
MU Oblyia ycraHoBJeHa 3(@EKTUBHOCTD Ipera-
pata TTC B xonnenrpamuu 0,5 — 1,0 ma/a
B KAauecTBe CTUMYJSATOPA MUKPOKJIOHAJIBHOTO
Pa3MHOKEHUS JIOICPHBI, & UMEHHO POCTa I10-
6eroB u KopHeii. IIpu THOBbBIIIEHUNM KOHIIEHT-
parn 3@EKT CTUMYJIUPOBAHUS [TOCTCIIEHHO
CHIDKQJICA ¥ TPUBOAMJ K WHTUOMPOBAHUIO.
JlaHHbBIN 1pernapar MOXHO KJjaccuuimpoBaTh
KaK ayKCWH, JIMIIEHHDIA CIIOCOGHOCTH WHJLYIIH-
posarb neauddepentmposky [7].

[lpyrue ydyeHble TpejiaraioT UCIoJIb30BaTh
B MHUKPOKJIOHAJbHOM Pa3MHOJKEHUC TaKHe pe-
TYJSATOPBI pocrta, Kak Pu6aB-skcrpa M INUH-
aKcTpa. PubaB-skcTpa — IPUPOAHDBIH KOMILJIEKC
OMOJIOTMYECKN AKTUBHBIX BEIIECTB, JKCTPAKT
MPOJAYKTOB MeTa00JIM3Ma MUKOPHU3HBIX TPUOOB,
BBIJIEJIEHHBIX U3 KopHeil sxeubinens. O6mana-
eT KOpHeoOPasyioleil aKTUBHOCTBIO M CHOCO0-
CTBYeT OBICTPOMY BOCCTAHOBJICHHIO PACTCHUI
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rnmocJjie TOBpEkAeHM. PexkoMeHIOBaH —Takxke
JUIST BBEJIEHUS B COCTaB MUTATEJHHON Cpeibl
npu BbIpamuBanuu in vitro [5]. Beisasieno,
YTO COBMECTHOE BBEJICHHC B Cpely /ISl YKOpe-
HEHMS TJIOZ0BBIX KOCTOYKOBBIX KYJbBTYD Ipe-
napara Pu6as (1 Ma/71) W TpaaMIMOHHBIX
(pUTOrOpMOHOB AyKCHHOB  ITOBBIMIAET MPOICHT
YKOPEHEHHs T106eTOB Ps/la COPTOB KOCTOYKO-
BoIX Kyabtyp [9]. dnumm-sxcrpa (0,025 t/7
SMUOPACCUHOMNAA) — YHUBEPAJIbHBIA AaHTHU-

CTPECCOBBII aallTOreH, MOKeT IPUMEHATbCS
B KyJbType KJIETOK M TKaHeil pu pob6asie-
HUU B NIHTaTelbHYIO cpeay. OTMedeHO, UTO
IIPUMEHEHHE JIAHHBIX IPEernapaToB HPUBOJIUT
K YBEJUYEHUIO YKOPEHSIEMOCTH Y€PEHKOB aK-
tunuaun [8].

Takum o6Gpas3om, npumeHeHue OHOpeEry-
JATOPOB CHOCOOCTBYeT Gojiee MHTEHCUBHOMY
pocTy, HaubOoJblIeH BBIXKMBAEMOCTH pacTe-
HUIl ¥ MeHee 3aTPaTHO B HCIIOJb30BAHUU.
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BJIUAHUE TNIIOKCUN HA MOJIEKRYJ/IAPHOE
COCTOAHUE IT'EMOIJIOBNHA 9PUTPOIIUTOB
KPbIC IIPU ®USNYECKHUX HATPY3KAX

A. H. ®egssmkuna, I'. B. Makcumos

B craTtpe paccMaTpmBaIOTCA M3MEHEHHS KoH(MOPMAIUi reMornopduprHa IpH Pa3BUTHH TH-
[IOKCUY, CBSI3AHHON C PasHOil (hU3MYecKOoil HArpy3KOil y KpbIC.

KimoueBbie cJioBa: l"eMOHOp(i)I/IpI/IH, THUIIOKCHUAI, (1)I/I3I/I'-IBCKa$I Harpyska, CIEKTp KOMGI/IHHHI/I-

OHHOTO pacCceaHuA.

THE INFLUENCE OF HYPOXIA ON THE
MOLECULAR STATE OF ERYTHROCYTE
HEMOGLOBIN OF RATS DURING PHYSICAL

ACTIVITY

A. N. Fedyashkina, G. V. Maksimov

This article discusses the conformation changes of hemoporphirine in the development of
hypoxia that is associated with a different physical activity of rats.

Keywords: hemoporphirine, hypoxia, physical activity, Raman spectrum.

Mouiekyia TeMOTJIOOUHA MOKET HaXO/MUTb-
cs B JIBYX KOH(MOpMalusX — HalpssKeHHOH n
paccabaeHnoii. PaccaabienHas xoMmbopmanus
cBa3biBaer Kucjopos B 70 pas ObicTpee, UeMm
HanpsiKkeHHas. Ecinm BeposiTHOCTD Tepexojia ot
HaIpsKEeHHOI (OpMbI reMorsioOnHa K pacca-
6J1eHHOI 6OJIbIIIE, TO BO3PACTAET CPOICTBO Te-
MOrJIoOOMHA K KHUCJOPOLY, W Hao60opoT. OmHoi
M3 BAJKHBIX [PUYUH HAPYUIEHUS KUCJIOPO/I-
TPAHCIIOPTHOI CHCTEMbI MOKET ObITh H3MEHe-
Hue KoHQopMaIu reMornop@uprHa reMoryio-
6una (I'6) u ero cponcrBa k kucaopory (O,)
[4]. IlpumeneHue CrHEKTPOCKONMKM KOMOMHAIIN-
onnoro pacceanus (KP) 1103BoJieT BBIABUTbH
u3MeHeHust  KoHgopmalu  reMornopgupuna
TIpU Pa3BUTHU TUMOKCUU, CBSI3aHHOW C pa3HON
(busmueckoil HarpysKoii.

B akcnepumenTe ucCIosib3oBasnuch 6ecro-
pPOJIHBbIE KPBICHI 060€ro ToJjia ¢ Maccoil Tesa
or 130 mo 230 r, pasmeseHHble HAa 4 TPYIIIHI.
[TepBylo (KOHTPOJBHYIO) TPYIIY COCTABJISIN
WHTAKTHBIE JKUBOTHBIE; BO BTOPOH TPYIITE KU-
BOTHBIE TO/J(BEPTATNCh (PU3UYECKUM HATpy3KaM
Majoifi nuTencuBHOcTH (4 4 B MecsI, 4TO CO-

Cepnﬂ «bunonornveckne HayKun»

craBasio 1 W B Hememo); B TpeThbell rpymie
JKUBOTHDBIE TTO/IBEPTAJIUCH CPEAHUM (PUBUIECKUM
narpyskam (10 u. B mMecan, nin 2-3 pasa B He-
jemo 1o 1 u); B 4eTBEpTOil TPyIIe KUBOTHBIE
MIO/IBEPTAJICh CHJIbHBIM (DU3NYECKUM Harpys-
kam (24 u B Mecan, wmm 6 pas B Hegenmo 10 1
4). B Xome wmccaemoBanmnii y KpbIC MPOBOANIN
3a60p KPOBM M3 XBOCTOBOI BEHbI, KPOBb Tela-
PUHHM3UPOBAJIN, 3aTeM OTMbBIBAJIN HPHUTPOIUTHI
U TOTOBUJIM MA30K PUTPOIUTAPHOI Macchl Ha
MIPEIMETHOM CTEKJIE.

WccnenoBanue BBIMOJHSIOCH € MTOMOIIBIO
paMaHOBCKOTO creKTpoMmeTpa in via Basis, mms
MOJIyYeHUs] CHEKTPOB reMopguprHa reMorao0u-
Ha HCIOJb30BAJICS MHUKPOCKOI C PErucTpariy-
eil KOMOMHAIIMOHHOTO paccesiHusi cBera in via
Basis ¢upmpr Renishaw ¢ xoporkodokycHbiM
BBICOKOCBETOCHJIBHBIM  MOHOXpoMaTopoM  (o-
KycHOe paccrosiume He Gogee 250 Mm), aam-
Ha BOJIHbI HU3JIyYeHHS MCHOJb3YEeMOTO Jia3epa
coctaBisija 532 HM, MOIIHOCTH WU3JIyYEHUS
100 MBr, o6bextuB 50x. Perucrpatop mpaH-
uprx — CCD pgerextop (1024 x 256 mmkcened
¢ meabThe-oxaaxaeanemM o -70 °C) ¢ pemrer-
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koit 1 800 mrp,/ MM. OundpoBaHHbIe CHEKT-
pbl o6pabarpiBasiuch B nporpamme WIRE 3.3.

IIpousBoaunace Koppekiusi 6Ga3oBOU JIMHUH,
criaxknBanue crexTpos (puc. 1).
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P u c. 1.Cuekrp remornopdeputa reMorio6uHa

B pa6ore mas ananusa KoHdopManuu u
O,-cBaspiBatonux cpoiicts ['6 ucnonb3oBauch
oripe/ie/IeHHbIE XapaKTePHbIe TOJIOCHI CIEKTPa
KP, xoTopble TII03BOJISLIN HCCIEA0BATD KOH-
dopmanmio TTI B gesoxcuremoraobuue (1-T6)
n crnocobuocts -6 cBsA3bIBATH JUTAHI, a
takke koudopmanuio I'Tl B okcuremorsobuie
(0-T6) u cnoco6nocrts 0-I'6 cOpacbiBaTh Kic-
gopoxa: 1 355, 1 375, 1 548—1 552, 1 580—
1 588 cm ! Tosmocer 1 355 u 1 375 cm! cBs-
3aHbI C CHUMMETPUYHBIMH KOJEOAHUSMHU MHP-
poabubix kosery (csssu C.C,, CN u CNC,)
B MOJIEKyJIaX [Ie30KCUTEMOTrIOONHA W TeMOTJIO-
6uHa, CBSI3aHHOTO C JIUTAH/IAMU, COOTBETCTBEH-
no [3]. /lanHoe cooTHOIIEHE MHTEHCUBHOCTE!
/(I + L) sBIsSETCS XapaKTepPHCTHKOM
OTHOCHUTEJIbHOTO KoJimuectBa 0-I6 B cycren-
3umn apurpouutoB. ITosockr 1 548—1 552 cm™!
u 1 580—1 588 cm! cBsizanbl ¢ KOJeGaHUEM Me-
TUHOBBIX MOCTUKOB MEXIy muppoJamu (cBssu
C.C,, CaCmH) B MoJsiekysiax I'6, B omHUX 13
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KOTOPBIX TeMONopdUupHH pacTsuyT u jedop-
muposan (1 548—1 552 em™') a B apyrux ume-
er 6ojiee KOMIAKTHYIO HeledhOpMUPOBAHHYIO
koudopmaimio (1 580-1 588 cm™) [1]. Ecau
CpaBHUBAaeMble TPOOBI OTJIUYAIOTCS IO COJEp-
JKAHUIO OTHOCHUTETbHOMY 0-I'6, TO HEo6XOIUMO
VUUTBIBATh 3aBUCHMOCTb WHTEHCHUBHOCTEH MO-
goc 1 548—1 552 ¢! m 1 580—1 588 cm' ot
koJimdectB J1-I'6 u o-T6. TIpu Takoil HOPMHUPOB-
Ke OTHolIeHne uurencusHocreit I, /1 .. orpa-
JKAeT OTHOCUTEJBHYIO CIIOCOOHOCTh Bcero 16 B
1poGe cBsi3biBath Juranapl (8 oM uncie O,),
a coornomenue I .../ T OTHOCHUTEJIbHYIO
crioco6HOCTh I'6 BbIEAATh aUrangbl [2].

OtHocuresnbHoe KogudectBo 0-I'6 B cy-
CIIEH3UU IPUTPOIUTOB CHUNKAJIOCH TPH CJa-
ObIX ¥ CPeIHNX HWHTEHCUBHOCTAX (usnde-
ckux Harpy3ok (4 m 10 u) ma 3 u 12 %
110 OTHOIIEHUIO K KOHTPOJIO, KOTOPOE BOC-
CTaHaBJUBAJCS Mpu 6oJee AJTUTETbHOM BO3-
pefictun (24 4) (puc. 2).
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CoorHoleHue
MHTEHCUBHOCTEN

I1375/(11355-"_ I1375)’%

Bpemsa, u

Puc. 2./lmarpaMMa OTHOCHUTEJNBHOTO KoJmM4ecTBa 0-I'6 B cycreHzun
PUTPOLUTOB

Crnoco6noctp ['6 cBsA3bIBaTh JMranjbl KOHTpoJsgeM. [Ipu Bo3aeiicTBUU cpejHeill MH-
B ToM wmcie O,) sHaumTEeJNbHO CHUXKAJOCh TencuHoctd (10 4) Takske HPOUCXOLUIO
npu caabeix (4 4) W BBICOKMX MHTEHCHB- CHUXKEHHE CBA3bIBAIONell CcrlOCOGHOCTH Ha
nocrax (24) wma 42 % mno cpasuenmio ¢ 27 % (puc. 3).
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Cnoco6uoctb ['6G BbIAEJNATH JUTAHJAbL JAJAUTEJNBHOM BO3JeHCTBUU CIHOCOOHOCTH
NpaKTUYECKN He u3MeHAmach npu ciaaboii  Bpigensarb O, yseanmuusanach nHa 11 n
nurencupnoctu (3 %), wo npu Gomee 18 % (puc. 4).
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Puc. 4.J/lmarpaMMa OTHOCHUTEJIBHON crioco6HocTi I'6 B mpobe BBIAEISITH
JIUTAH/TBI

Ha ocHOBe IOJIyYeHHBIX 3KCIIEPUMEHTalb- HO CHOCOOHOCTb I'G BBIAEJATh JIUTAH/ABI yBe-
HBIX JIAHHBIX ObLJIO YCTaHOBJEHO, uYTo upu JuunBaercs. I[loxkazano, uto (yHKIMOHAIbHOE
(busmyeckux HArpy3KaxX OTHOCHTEJBHOE CO-  COCTOSTHHE KPBIC TPU CJaG0W W BBICOKOW WH-
jepskanne 0-I'6 u cnoco6HocTh I'6 cBSA3BIBATD  TEHCUBHOCTH (PU3MYECKMX HATrPY30K OTPasKa-
auranasl (B TOM 4ncse Oz) B CYCIICH3UH 3PU- eTCSI B CIIOCOOHOCTH CBSI3bIBaThb U cOpachIBaTh
TPOIUTOB HMKE 1O CPABHEHUIO C KOHTPOJIEM,  KHCJOPO/IL.
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SALVIA AETHIOPIS L. B
SATIATHO-KASAXCTAHCKOM OBJACTH

O. H. Yykamuna, T. E. /lap6aeBa

B crarbe npuBomsaTcs mMopdosornyeckue npusnaku Salvia aethiopis L. — HoBoOro BHIA
pacrenust aist 3amanno-Kazaxcranckoit o6actu.

Kumouessie caoBa: Bux, ¢uiopa, Salvia aethiopis L., mopdosornueckne mpusHaku.

SALVIA AETHIOPIS L. IN
WEST-KAZAKHSTAN REGION

O. N. Chukalina, T. E. Darbaeva

The article contains morphological features of the species, no previously observed for the
area of research, Salvia aethiopis L.

Keywords: species, flora, Salvia aethiopis L., morphological features.

IIpu wusyuenuu duopnsl pacruresbHocTu opis Linnaeus,1 753 — Ilandeil aduonckuii
3amanno-Kasaxcranckoit  obmactn (3KO)  (pucyHnok), KOTOpbIA He ObLI 3aperHCTPHPO-
Ob11 oOHapy:ken HOBBIN Buj — Salvia aethi- Ban 3mech panee [2 ; 3].

Pucynoxk. Salvia aethiopis L. — andeit apuonckuii
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Bug maifimen B ceBepo-3amasiHOll  4acTH
3KO, wna orporax Ilogypasabckoro maro,
MPE/ICTABJIAIONEr0 cOO0N BOJHUCTYIO PaBHU-
HY, PACIOJIOKCHHYIO TPUGJN3UTEIBHO Ha OfI-
HOM YPOBHE M XapaKTEPU3YIOIYIOCS PEXIMOM
YCTOHYMBBIX ~ HOBEHIINX  COJIAHO-KYHNOJbHBIX
moAHATHI [S].

ITo mopdosaornveckunm npusnakam Salvia
aethiopis L. — arto muoroserHux ot 50 1o
120 c¢cM B BBICOTY, C TOJICTBIM, PEGPUCTBIM,
IyCTO, BOIJIOYHO, MOXHATOOIIYIICHHBIM, IPO-
CTBIM CTeOJIeM, CHUJIBHO BETBSIIHUICS TOJDBKO
B COIBETUU; ITPUKOPHEBbIE U HIKHUE cTebe-
BbIE JIUCTbSI SHIEBUJHbIC, KPYIHbIE OT 6 /0
25 ¢M B jaymmHy ¥ 710 15 ¢M B mupuHy, ¢ pas-
HBIMH TIJTACTMHKE YepelrkaMu, M0 Kpaio TYIo
BbBIEMYATO-3y0Uarble, MOPIIUHUCTDBIC, CITyTaH-
HO, BOIJIOYHOONYIIIEHHbIE, OCOOCHHO CHJIBHO
M0 JKUJKaM, BepXHUE JHUCTbs IOCTENEeHHO
YMEHBIIAIOTCSI, CaMble BEPXHHE U3 HUX <«CHU-
Jgune» M B OYEPTAaHUU TPEYTOJbHOJAHIECT-
HbIE; COI[BETHE CUJIBHO BETBUCTOE, C MHOTO-
yucaeHHbiMU, 6—10-1IBETKOBBIMU MYTOBKaMMU;
MPUIBETHBIE JIUCTbS 3eJieHble, M0 JKUJIKAM U
0 Kpaio JJMHHOOIYIIEHHbIE, ITHPOKOCEP-
[IEBU/IHbIE, I[eTbHOKpaAiiHie, Ha BEPXYIIKe
JUIMHHO 3a0CTPEHHbIE; Yalieyka TPpy6uaTo-Ko-

gokospyartag, 1,0-1,6 cM anwHOil, rycro-,
6esi0-, BOILIOYHOOIyIIeHHAs!, ABYTybas, ¢ O
XOPOIIO Pa3BUTBIMU OCTPO  3A0CTPEHHBIMU
3y61amMu; BEHYMK OeJIblil, CHApY’>XU OIIyIICH-
HBIH M YCA’KEHHBIH TOJICTBIMU >KeJIe3UCTbIMU
TOYKaMu, HeKpynHorii, 1,2-2,0 cM [auHOI,
TpyOKa CJerKa BbLICTABJSCTCS W3 YalleyKH,
BepXHag ry6a HEMHOTO [UIMHHEE HUXKHEH, 1o-
4TU TpsMas, HUKHAA — 3-JonacTHas, Cpej-
Hss JionacTb 6oJiee KpyIlHasi, BbleMYaTas Ha
BEpXYIIKE, II0 KpasM YTIJoBaTas; TbIYUHKU
CKpPBITBIE 1O/ BepxXHeil Ty6oit, co crpeJio-
BU/HBIMHU JKEJITBIMU TbLIBHUKAMU, CTOJOUK
TOHKUI, 2-JI0TMACTHOIl, TPEeBBINIAeT ThIYNHKH;
OPEIIKN  OKPYTJIO-SHIEBU/IHbIC, 3€JIEHOBATO-
Oypobie, rosble. llBerer B Mae-uioHe, ILIOJ0-
HOCHUT B mioJie-aBrycre. Pacrer B crensgx M Ha
JIYTOBBIX CKJIOHAX CTEMHBIX I'Op, B CYXUX Ka-
MEHHUCTBIX U TJMHHCTBIX MECTaX, Ha MEJOBBIX
U M3BECTKOBBIX OOHAKEHUSIX, HA TANIHAX WU
nactounax [4].

IIpu pa6Gore c¢ onpepenurensmu [1; 3;
4; 6], HamMu OBLIO OTMEYEHO, YTO B HUX YKa-
3aHO Jmnib o6Iee pacmpoctpanenue Salvia
aethiopis L., moaromy Hama 3ajaya 3aKJio-
Yyajlacb B YTOYHEHUHW HKOJOTUU BUJA U €ro
apeasia pacrnpoctpanenusi B 3KO.
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ITAMATHU YYEHOTO.

TATbAHA AJIEKCAHAPOBHA AHIITU®EPOBA

JI. [I. Ann6a, B. C. Beukanos, B. A. Kyauenos,

E. A. Jlo6aues

COMMEMORATION OF A SCIENTIST.
TATYANA ALEKSANDROVNA ANCZIFEROVA

L. D. Al’ba, V. S. Vechkanov, V. A. Kuzneczov,

E. A. Lobachyov

B nmexabpe 2012 r. me crano TaJaHT/IH-
BOTO YYECHOTO M XOPOIIEr0 4YeJoBeKa TaTbsaHbl
AnekcanipoBHbl AniudepoBoii. OHa TpHUHAI-
Jiekaa K TOMY TIOKOJICHUIO YYEHBIX M IIe/[aro-
rOB, KOTOpbIE CO3/IaBajId U CO3/aJU HaIl YHU-
Bepcuter. Pomumach Tarbsna AsiekcaHIpOBHA
B T. Opcke OpeHOYPrckoil o6JacTu B ceMbe
yuureseil. Bes ee skusHb Oblla CBsI3aHa € y4u-
Tesabckolt mpodeccueil. 3akonunB B 1935 T.
cpennol0 1mkoay, TaTbsana AsekcaHApPOBHA
nocrynuiaa B KyliObimmeBckuil  yunTesbcKuil
MHCTUTYT, TIOCJ€ OKOHYAHUS KOTOPOro OblLia
HarpaBJeHa B Pyccko-BekTsSmKuHCKyo KO-
sy CeMuuieiickoro paiioHa 1npernojaBaTb XUMHIO
n G6uosiornio. OJIHOBPEMEHHO OHA YYMJIACh HA
3a04HOM oTzeseHnn  KyiOblmeBcKoro 1mearo-
IMYECKOTO HMHCTHTYTA, KOTOPBIH € OTJMYUEM
oxonHunsa B 1939 r. Boitny Tartbsna Asexcas-
npoBHA BcTpeTusaa B TaMOOBCKOil o6JacTu, Tjie
npopa6orana 10 1944 r. B YBapoBcKoil cpei-
Heit mkosie. Ilocne BosBpamieHust ¢ (poHTa
raaBbl cembu Ilerpa Asexcangposuua /[oGpo-
cMmbIcsioBa oHM Tiepeexann B Ilensy, rae Tarb-
sgHa AJIEKCAaHJPOBHA TOJIYYUJIA BEJIUKOJICIIHYTO
METOJIMYECKYIO TIOATOTOBKY, MPOpaboTaB B CH-
cTeMe HapoOJHOTO 0OpPa30BaHUS MHCIEKTOPOM U
3aBE/YIONMM PAlOHO, a TaK)Ke 3aBe/LyIOLNM
otzesioMm 0600, OHa Oblyia HarpakjeHa Mejaa-

JsaMu «3a jpobJectHblit Tpys B Besmkoit Ore-
4yecTBeHHOI BoitHe 1941-1945 rr.» u «3a Tpy-
noByto j100ectby. C 1949 r. Tarbsgna Ausek-
canjpoBHa paboTasa mperojaBaTeseM 300J10-
run B IIeH3eHCKOM 1eIarorndyecKoM MHCTHUTYTE.
B 1955 r. Ilerp AuiekcaHApOBUY HAIPaBJICH
npeacenateseM Koaxosa B ¢. losmnwnao, n Ta-
ThsIHA AJIeKCaHJpOBHA CcHauyajsa paborana u-
pextopoM UepHOBEPXOBCKOW CpeHEH MIKOJIBI,
a 3areM IOCTYNWJA B TOAUYHYIO aCIUPAHTypPy
TOpbKOBCKOrO roCyJapCTBEHHOTO YHUBEPCHUTE-
ta. B 1958 r. oHa ycrnemHo 3amurniaa KaH/u-
JIATCKYI0 INCCEPTAINIO, TTOCBSIICHHYIO Mpo6Jie-
Me TIOBBIIICHUS MPOYKTUBHOCTH MHOTOJIETHUX
TpaB C TOMOIIbIO TYEJOBOACTBA. TakK MPOU30Iii-
Jo ctaHoByieHre TaTbsSHbI AJIEKCAHIPOBHBI KaK
YYEHOTO-TTPAKTHKA.

Bes ee mocrienyionas Hay4yHas JesTe/b-
HOCTh ObLJa CBs3aHa C MPAKTUYECKOH IHTOMO-
gorueit. Hemoaroe Bpems TarbsiHa Ajexcas-
npoBHa paboTana CTapiiuM IperojaBaresiem
Bosorojickoro  mearorn4eckoro  MHCTUTYTA.
B 1960—1962 rr. ona paGorama porerrom Jle-
HUHA0A/ICKOTO MEAMHCTUTYTA B Ta/pKUKUCTAHE.
B cenrsabpe 1962 r. Tarbgna AsekcanapoBHa
Oblia 136paHa Ha JIOJIKHOCTD 3aBE/LYIONIEro Ka-
¢enpoii 300s0ru MOpAOBCKOTO TOCYapCTBEH-
HOTO yHUBepcHuTeTa. TaTbsgHa AJleKcaH/IpOBHA
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AnnudepoBa Bosrias/siaa Kadenpy 3000THH
KaKk 3HEepruyHbIl 1 TaJAHTJUBBII oOpraHusa-
TOp Y4eOHOTO TIpollecca M HAyYHBIX HCCJIE/0-
BaHuit 3o00s0roB. OHa ocHoBasia Ha Kadeape
HOBeiilllee MO TeM BPEMEHAM Hay4yHOe HalpaBs-
JIEHHE, CBSI3aHHOE C M3YyYCHHEM BO3MOXKHOCTU
UCIIOJIb30BaHUsI i OOpbObI € BPEAUTEISIMU
CEJIbCKOTO M JIECHOTO XO3SHCTBA UX  €CTecT-
BEHHBIX BPAroB — XUIHBIX U TapasuTUYeCKUX
HACCKOMBIX, IPCUMYIIECTBEHHO U3 OTpsia Iie-
pernoHuaToKpbLIble. [loj ee HAYYHBIM PYKOBO/-
crBoM AnekceeM TumodeeBnuem MakapoBbIM,
[Terpom AnexcangpoBuuem Jo6POMBICJIOBBIM 1
3apudom AmmmoBuyeM TumpaseeBbIM BbBIOJI-
HeHbl npekpacubie paborsl. 1. A. lo6pocMbl-
CJIOB, OPraHM30BaB MCCJIE/IOBATEIbCKUI CTAIM-
oHap B cajay coBxo3a «bemoropckuii» Jlsambup-
CKOTO paiioHa, 1MoKasas, KpoMe BCEro Mpoyero,
Ba)KHEIIIee 3HAUYCHHE MYPaBbeB B OrpaHUye-
HUU YHCJEHHOCTH HACCKOMBIX — BpeAUTesei
IJIOJIOBBIX JIEPEBBEB M KYCTAPHUKOB. J3HAYM-
TEJIbHBII BKJIAJ B Pa3BUTHE JAHHOTO HaIPaB-
JICHUS] 9TOTO BHECEH TAJAHTJUBLIMU COTPY/IHU-
kamu Basentunoit EmenbsiHoBHOI AllaeBoi,
HBbIHE 3aBeAyIomieil OMOJOrnYecKuM My3seeM, u
JIngueit CemenoBnoit HeBkunoii, 3aBemytoireit
saboparopueil kadeapol 3oos0run. B Hacros-
mee BpeMsl YUeHMK TaTbsHbl AJIEKCAH/POBHbI
3. A. TumpaJieeB yCIIEIIHO IIPOJOJIKALT U3yUe-
HUe BaXKHBIX rpymi Hacekombix Cpexpnero Ilo-
BOJDKbSI, OH OIyGJIMKOBaJ GOJIBIIOE KOJTUYECT-
BO HAyYHBIX PalOT, B TOM 4HCJe MOHOrpaduu
u ydeOHbIEe 11OCOOUS.

Kpyr nayunbIx unrepecoB Tarbsanbl Ajiex-
CaH/IPOBHBI HE OTPAHMYMBAJICS SHTOMOJIOTHEH.
Bropoe HampaBiieHue, KOTOPOE AaKTHBHO IOJ-
nepsxuBania  Tarbsina AJjiekcauipoBHa, ObLIO
OPraHM30BAHO ¥ BO3IJIABJICHO AJICKCAHAPOM
VBanoBuueM JlymmubpiM. IJTa 006JIaCTb HUCCJIE-
JIOBaHUil B TO BpeMsi Obljaa IOYTH IHOHEPCKOI
He TOJIbKO /1715 MOP/IOBCKOTO YHUBEPCUTETA, HO
u aag Poccun — 3KoJ0Tug MasibIx pek. AHATO-
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sueM FaBpunoBrmuem KaMeHeBbIM Oblin HAYaTHI
U TIPOBE/IEHBI HKOJIOTO-(DAyHUCTUYECKUE HCCJIC-
JIOBAaHUsT KOMILIEKCA TPUIOHHBIX (eCro3BOHOY-
HpiX. DayHa n HacesIeHNe MITHIL AHTPOIIOTEHHBIX
ganamadroB usydyanach JIbBom JlaBumoBuyem
Aunb6oit, repriero- u tepuodayHa aHTPOIIOTEH-
HBIX JaHAmadToB uccaegoBatach BaguMom
Wsanosuuem ActpasamoBbiM. Buaagumup Ce-
padumoBry BeukaHoB Havan (yHAaMEHTAJIb-
Hble wuccjaenoBanus 3skosoruun pbi6. Bee atn
HAIPaBJICHUS YCIEITHO Pa3BUBAIOTCS U ceifuac.
B ux pyciae chopMupoBasuch MOIIHbBIC HCCJIE-
JIOBATEJIbCKUE MIKOJIBI, M YK€ CJeylolee Io-
KoJIeHHe y4eHbIX — BsguecaaB AjiekcanpoBuY
Kysnenos, Aunekcangap Cepreesuy Jlammms,
Anexcansp bopucosuu Pyunn — mpogoskaior
nesio, Havatoe TaTbsaHON AJIeKCaHIPOBHOIL.

Takum o6pasom, TarbsiHON AJieKcaHIpPOB-
HOI Gblyia chOpMHUPOBAHA COBPEMEHHAS YHHUBEP-
curerckag Kadeapa € MOIIHBIM I[TOTCHIIMATIOM
JIJIbHEIIero pa3BuTHs, TJe CO3/aH M TPaJu-
IIUOHHO TO/IEPIKUBAETCS J0OPBIi, TBOPUECKUIt
Kaumar, Osarosapss KOTOpoMy 1pu  TaTbsHe
AJIeKCaHIPOBHE W B JAJbHEHIIEM IOATOTOBJIE-
HbI HACTOSIIME CIEIMATUCTBI-OMOJIOTH, OITyOJIH-
KoBaHO Oosiee 1 Tblc. Hay4yHbIX pabdor. Hayumo-
earornuecKkast JAesITeJIbHOCTb 1aTbdaHbl AJIEK-
caHpoBHBI B MOP/IOBCKOM TOCYZapCTBEHHOM
yHHUBepcuTere OblI OTMEYEHA IIOYETHBIMH T'pa-
Motamu u OsarozapHoctsimi. Kadenpa 300010-
run, 6uosorndeckuit paxysnbrer 1 MoproBCcKuit
rOCY/IAPCTBEHHDIN  YHUBEPCUTET IPU3HATEJIbHDI
TarbsgHe AsieKCaHAPOBHE 32 €€ MCKIIOUUTETHHO
TAJIAHTJIMBYIO ¥ IJIOJI0TBOPHYIO PaGoTy B Pa3BH-
TUU BBICIIET0 POCCUIICKOTO 06GPa30BAHI.

Kosextusbl 6uosorndeckoro ¢akyaibTrera
u KadeApbl 300JI0TUH IIyOOKO CKOPOST O KOH-
yiHe TarbsiHbl AslekcanpoBHbI AHIM(MEPOBOI.
[TaMaTh 0 Hel, KaK O CBETJIOW JUYHOCTU M Ta-
JIAHTJIMBOM YYEHOM OyJ/IeT [I0JITO KUTb B CEp-
JIaX, yMax ¥ Jylax ee yYeHHKOB, COPATHHKOB
U I0CJe0BaTeIeil.
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K IOBUWJIEIO ITIPO®ECCOPA KA®E/IPbI |
BOTAHUKHU U1 ®U3NOJIOTNN PACTEHUU
TATbAHbI BOPUCOBHBI CUJIAEBOU

B. K. JleBun

TO THE ANNIVERSARY

OF TATYANA B. SILAEVA - PROFESSOR
OF THE DEPARTMENT OF BOTANY
AND PLANT PHYSIOLOGY

V. K. Levin

B rox, npeamectsytomuii o6uneto, Tarb-
sgHa BopucoBna CusaeBa Obliia pu3HaHA MPO-
¢eccopom 2012 r. MOpPIOBCKOTO rOCY/JapCTBEH-
nHoro ynusepcurera um. H. II. Orapesa.

Ceno Murporiosibe, Tie poamiach 06u-
JISIp, HaXOAUTCSA B IOTO-BOCTOUHON uactu Hu-
skeropojickoil o6sactu, B Ceprauckux CTersx.
Pocna Tans B GoJbIIOH APYKHON M TPYIOJIIO-
6uBoil cemMbe. OKOHUUB C OTJIHUUEM CEJIbCKYIO
mxkouy B 1970 r., ona mocrymmia Ha GUOJIOTU-
yeckuii axysabrer MOpPAOBCKOTO yHUBEPCHTE-
ta. VX Kypc Obl1 APYKHBIH 1 paGoToCrocos-
HBIl, T0-CBOEMY YHUKAJbHBIH — CPe/il BBIITYCK-
HUKOB Ounosormdeckoro gaxymabrera 1975 r. 4
JIOKTOpa M Kaujuaarel HayK. Cpeay COKypCHU-
koB Tarbsina CustaeBa orynvanach OOJIBIIUM
TPyAoaI06ueM, 00CTOSTENbHOCTBIO,  J0OPOCO-
BECTHOCTDBIO, 4YTO ObLJIO OTMEYEHO IIEPCOHATD-
Hoil Jlenmnckoil crunenaueii. B crynenueckue
TO/Ibl OHA BO3TJIABJISJIA CTYJEHYECKOE HAY4YHOE
o0111ecTBO, U ee auiyioMHas pa6ora ObLia mpej-
CTaBJeHA Ha OOHIEPOCCHIICKOM KOHKYpCE CTYy-
Jlenyeckux pabor.

OKOHYMB YHUBEPCUTET C KPACHDBIM JIUILIO-
MoM, Tarbsna CujaeBa 10 BCECOIO3HOMY Ha-
npasJieHuio moexasa B OpeHOYyprckyio 3emJie-
YCTPOUTENIbHYIO 3KCIeAUIuio reo6oTaHukoM. C
kadeapoit 6G0TAaHMKKM OHA TOJJEPIKUBAJIA T10-
CTOSIHHYIO0 CBsi3b, W Korzpa B 1978 r. xadeape
OOTAHUKM HAMIETO yHHUBepcUTeTa Oblaa Ipejio-
CTaBJIEHA BO3MOKHOCTb HAIPABUTH BBIMTYCKHU-
1y B IIeJeBYIO acnupaHtypy B MockoBckuit

Cepnﬂ «bunonornveckne HayKun»

yHuBepcurer M. M. B. JlomonocoBa, BbIGOD
nan Ha Hee. K atomy Bpemenu T. B. Cuiaesa
orpaGorasia 00s3aTeJIbHbIE TP TOJA.

IIpu coGecenoBanuu 3aBeaytomuit  Kadge-
napoii Bpicimux pactenuit B. H. Tuxomupos no
JIOCTOMHCTBY OICHUJI YPOBEHb MOATOTOBKHU OY-
Jyliell acMpaHTKU M IOCJe YCIeIHOH cjaaun
TaTpsHOI BCTYNUTEIbHBIX 3K3aMEHOB OH CTaJl
ee HaydyHbIM pykosojautesneM. [lesrtesnbHag,
TPYAOIIOOMBAas aCHUPAHTKA OBICTPO BOILIA B
JIPY>KHBII KOJIJIEKTHB MOCKOBCKUX GOTAaHUKOB,
C KOTOPBIMHU TOJIJIEP’KUBAET TECHbIE CBSA3U U
nonbrHe. /luccepranus, 1ocssiieHHas ¢ope
3ana/iHpIX paitonoB MopoBun, Obljaa YCIEIHO
samuigera B 1981 r.

ITocne Bosspamenus B 1. Capanck
T. B. CunaeBa 6bl1a HanpasJeHa JabOpPaHTOM
B OOTaHMYECKUII caj, a 3aTeM aCCHUCTEHTOM Ha
xadenpy soosoruu. yKemas pa6oraTb 10 cBoei
OCHOBHOI#1 cHenuaJbHOCTH — (PJIOPUCTUKE — OHA
nepeexasa B VIBaHOBCKUII TNEAUHCTUTYT, HO
n3-32 OBITOBBIX CJIOXKHOCTEH ObLIa BBIHYXK/C-
Ha BepHyTbcst B Capanck, yxe Ha Kadeznpy
60TaHMKM. 3/1eCb OHA MOIJIA IO-HACTOSIIEMY
peasan3oBaTh CBOH HAay4HbBIH U IeJarornyecKuit
TaJIaHT.

B stu roapl Ha OUOJOTMYECKON CTAHIUMU
Mopaosckoro yuuBepcurera B Bosbiiebepes-
HUKOBCKOM pailOHE IMOJIEBYIO TIPAKTUKY TIPO-
XO/JUJIM MOCKOBCKHE CTYZEHTBI TOJ PYKOBOJI-
cteom B. H. Tuxomupona, u Tarbsaua Bopu-
COBHA CHOBA BCTPETHJIACH C POJHBIM [IJISI Hee
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kostekTBOoM. B Mopposckom Ilpucyppe ona
MPOJIOJUKUJIA HAYaTble B CTYJCHYECKHUE TOJbI
6OTAHUYECKHUE HCCJICI0OBAHUS, PE3YJbTATbl KO-
TOpBIX 06001ieHbl B coBMectHoit ¢ B. H. Tu-
XoMupoBbIM MoHorpadun <«Koncnexr dropn
Moppaogsckoro ITpucypbst» (1990). Hauarsr pa-
GOTBI 110 M3YYCHHUIO PEAKUX M MCUYC3AIOIUX pa-
cTeHuit, Matepuasbl 000061IeHbl B MOHOrpadun
«Penxne u ucuesarorue pactenus Mopaosuns
(1996) u B Kpacnoii xuure Pecriy6aukn Mop-
mosust (2003).

B 1990-e rr. T. B. CunaeBa pacummpu-
sga  (QIOPUCTHYECKIE WCCICOBAHUS Ha BECh
Gacceitn  p. Cypbl, KOTOpbIE 3aBEPIIUJIHCDH
YCHeNHOW 3aluToi JOKTOPCKOH aucceprannn
(2006). K aromy Bpemenu €10 ObLIO TTOATOTOB-
JICHO 5 KaHIUJATOB HayK, ceifyac ux yxe 8.
W3 MosoAbIX KaHAUAATOB CJOXKUJICS APYKHBII
PaboTOCIIOCOOHDBIN  KOJIJIEKTHB, PYKOBO/MUMbII
T. Bb. CunaeBoii, KOTOpbIii 06061 MHOTOJIET-
nue opuctudeckue uccjaenosanus Pecry6mu-
ku MoppoBusi B Monorpaduu «Cocyaucroie
pacrenus Pecry6nuku Moprosus» (2010), rae
JIaHbl KPAaTKHUE XapaKTEPUCTUKU M PACIIPOCTpa-
nenne B Mopposun 1 401 Buga cocyamcrbix
pacrennii. Tarbsna BopucoBna aktuBHO yua-
CTBOBaJIA B CO3[[aHUU <«DHIMKIONE M Mopo-

sun» (2003, 2004), «Teorpaduueckoro arsaca
Pecniy6mkun Mopposus»> (2012), B mocmen-
HUE TOAbl efo Oblaa o6oO0ieHa (uiopa HaIMO-
HaJbHOTO mapka «CMoJbHBI» B MoHOrpadun
«@yopa HaMOHAIBHOTO Tapka <«CMOJbHbIITY
(2011). Beero ke Tartbsiroit Bopucosroii ory-
6mmkoBaHo Gosee 300 HayuyHbIX ITyOIUKAIUIL
Ha caMyio pa3HOOGPA3HYIO TEMaTHKY, HE Orpa-
HUYEHHYIO OJ{HON 60TaHukoil. B KoHIe Hamero
MTOBECTBOBAHUS TIPUBOJINTCS CHHCOK OCHOBHBIX
HayuyHbIX pa6or Tarbsubl BopucoBHBI.

OTIebHO CJle/yeT OTMETUTD TEIarOrHuecKyto
nesaresbHocTb  Tarbsubl bopucosnbl. Ee  yBieka-
TEJIbHbIC, HACDIIIEHHDbIE GOTaTbIM  COJEPYKAHIEM
JIEKIMH, JTAGOPATOPHbIE 3AHSTHS, TIOJIEBbIC TPAKTH-
KU TIPOM3BO/IAT HEU3IJIA[MOE BIICYATJICHUE. IJTO
PEAIKMiT  JIap MCCJIeIoBAaTeIs U TIOMYJISIPU3ATOpa
6orannyeckux 3uanuit. [lecatku GakaiaBpoB, Ma-
TUCTPOB, [IUIVIOMHUKOB € OJIATOJIAPHOCTBIO BCIIO-
MUHAIOT PaboTy MO/l PYKOBOACTBOM Jito6uMoii Ta-
ThsiHbI BopucoBHbl. TecHble cBSA3M MO/IEPKUBAeT
OHA CO TIKOJIbHBIMU YYUTEJIAIMU GUOJIOTHH CO Beeit
MopioBin 1 ¢ opranusaiiueii «3eseHpiit Mups.

[oxxenaem  06HISAPY  KPEIIKOTO — 3/I0POBbS,
AKTUBHOTO  ILJIOZIOTBOPHOTO  JIOJITOJIETHS,  HOBBIX
TBOPYECKNX YCIIEXOB M JIOCTIDKCHUI, TaJAHTIMBBIX
YUYECHUKOB.

OcHosubie Hayunble myOaukanuu Tatbsinb Bopucosusr CuaeBoii
Mownorpaduu u yactu Mmonorpadwuii

1. Silaeva T. B. Caryophyllaceae (Alsinoideae and Paronychioideae) / T. B. Silaeva // Atlas Florae

Europaeae. Helsinki, 1983. Vol. 6. 169 p.

2. Silaeva T. B. Caryophyllaceae (Silenoideac) / T. B. Silaeva // Atlas Florae Europaeae. Helsinki,

1986. Vol. 7. 229 p.

3. Tuxomupos B. H. Koncnexr ¢ropsr Mopaosckoro Ilpucypss : Cocyancroie pacrenns / B. H. Tuxo-
mupos, T. B. Cumaesa // M. : U3n-Bo Mock. yu-ta, 1990. 82 c.
4. Silaeva T. B. Papaveraceae / T. B. Silaeva // Atlas Florae Europaeae. Helsinki, 1991. Vol. 9.

P. 30 — 102.

5. Actpagamos B. M. Oco6o oxpansiemble ipupo/nbie Tepputopun Mopgosuu (cratyc, oiias Xxapakrepu-
CTHKa, PAaCTUTENbHOCTD, KUBOTHBIN Mup) / B. M. Acrpamamos, JI. [I. Amb6a, T. B. Cuaesa, 10. 1. Poi6un,
JI. M. Tananaesckuii, B. b. @ummmonos. Capanck : Mopaos. ku. usa-so, 1997. 152 c.

6. Silaeva T. B. Floristic revision : Mordovia (ref. 3372, 3373) / T. B. Silaeva // Legumes of Nothern

Eurasia. A check-list. G. P. Jacovlev, A. K. Sytin, J. R. Roskov. Kew: Royal Botanic Gardens, 1997. 724 p.

7. Avamkun A. A. MopaoBckuii Hammonabuplii mapk «Cmoupnpniis / A. A. Amamkun, T. B. Cuna-
eBa, JI. /[. Amp6a, I0. H. Tarapun, B. H. Macases, I'. ®. I'pumytkun, B. H. Cadonos, B. 1. Kpankos,
10. K. Crympues, B. K. Kupesuues, A. A. Csupumos, 0. /I. ®enoros, A. B. Kupiomun, E. T. Makapos,
B. A. Momnceenko, B. A. Kysnenos, H. A. bapmun, H. B. Bywankas, I'. T. Uyrynos, 1. B. Kupioxun. Ca-
panck : HUWM pernonosornn npu Mopaosckom yu-Te. Capanck, 2000. 88 c.

8. CunaeBa T. B. Jlesun Bacnmit Kyspmiu / T. b, Cunaea / / Vctopns Mopaosun B miax : 6uorp.
¢6. Kosbutkuno : Kosbuik. paiion. tum. 2001. Ku. 4. C. 165.

9. CumnaeBa T. B. Jlemankuna Bamentuna Baagmvuposna / T. Bb. Cumaesa // Ucropust Mopaosun B
surax : 6uorp. c6. Kosbuiknuo : Kosbuik. paiion. tum. 2001. Ku. 4. C. 164.
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10. CunaeBa T. B. Jlykarkun Anexcannp Crenanosuy / T. B. Cunaesa / / Mcropus MopioBun B Jmiax :
6uorp. c6. Kosbuikuuo : Kosbuik. paiion. tum. 2001. Ku. 4. C. 170.

11. Cunaea T. B. Maubies Asekceit Anekcangaposuu / T. b. Cunaesa // Wcropus Moprosuu B
smnax : 6uorp. c6. Kosbuikuuo: Kosbuik. paiton. tum. 2001. Ku. 4. C.176.

12. CunaeBa T. B. Tuxomupos Bagum Hukonaesuu / T. B. Cumnaesa / / Vicropust MopioBun B JIMIax :
6uorp. c6. Kosbuikuuo : Kosbuik. paiion. tun. 2001. Ku. 4. C. 180 — 181.

13. Acrpamamos B. U. IlapcrBo 3esennbix jecoB / B. 1. Acrpagamon, Cunaesa T. B. / / 3emusa atiopb-
esckas : MmoHorpacus / Cocr.: A.W. Kapprun, C.C. Mapkosa. Monorpacus. Capanck : Mop/ioB. KH. U3/I-BO,
2001. C. 12 — 21.

14. Cunaesa T. B. Crucok peJikux BiI0B pacTeHuii, rpu6oB u *KUBOTHBIX st KpacHoit kuuru Pecrry6rmmkn
Mopposus / T. b. CunaeBa /' / Komurer npuposnbix pecypcoB no Pecny6imke Moposus / moj o6ui. pe.
T. b. Cunaesoit. Capanck : M3xn-so Moppos. yu-ta, 2002. — 36 c.

15. AcrpagamoB B. U. Ilpupona Enpuuxosckoro kpas / B. U. Acrpagamon, T. B. Cunaesa // Kpaii
Enpunkosekwuii : Mecr. ouepku : monorpacdust / Cocr. : H. M. Apcenrses, C. B. Ilepmes, K. 1. Hlankapus.
Caparnck : Tun. «Kpac. Oxr.», 1998. C. 14 — 21.

16. Cnmaesa T. B. Cocrosuue pacruressnoro mupa / T. B. Cunaesa // T'ocynapcTBeHHbBII JOKJIA/
0 COCTOSIHUU OKpY»Kalotieil npupouoii cpeast Pecriy6ukn Mopgosust B 1999 roay. Capanck : Tumn. «Kpac.
Oxkt.», 2000. C. 58 — 63.

17. Cnnaesa T. B. Pacrurensuocts / T. B. CunaeBa // Kyubryphbit sangmadr ropoga CapaHncka.
Capanck : M3a-Bo Mopaos. yu-ta, 2002. C. 20 — 22.

18. Cunaesa T. B. Cocrosuue ¢aopst un pacrurensuoctu / T. B. Cunaesa, 1. B. Kuproxun // Kyub-
TypHublil Jangmadr roposga Capancka. Capanck : M3x-Bo Mopzos. yu-Ta, 2002. C. 98 — 101.

19. CunaeBa T. B. PasBurue cuicteMbl 0c060 OXpaHsIeMbIX TPUPOIHBIX Tepputopuii Capancka u ero mnpu-
ropoHoit 3oubl / T. B. Cunaesa, B. M. Cmupnos / / Kyabrypubiii sanamadt ropoga Capancka. CapaHck :
Wspa-Bo Mopaos. yu-ra, 2002. C. 149 — 151.

20. CunaeBa T. B. Bonokpacossie / T. B. CunaeBa / / Mopaosus : aunuki. : B 2 . Capanck : Mopzos.
KH. usza-so, 2003. T.1. C. 209 — 210.

21. CunaeBa T. B. Bomopociiu / T. b. Cunaea // MoppoBus : suruka. : B 2 1. Capanck : Mop/os.
KH. uszg-so, 2003. T.1. C. 210.

22. CunaeBa T. B. I'pu6sr / T. b. CunaeBa /,/ Moppaosus : suiuki. : B 2 T. Capanck : Mop/ioB. KH.
usa-Bo, 2003. T.1. C. 263.

23. CunaeBa T. B. I'y6onsernbie / T. B. Cunaesa / / Mopjosus : suiuk. : B 2 1. CapaHck : Mop/ioB.
KH. uszg-so, 2003. T.1. C. 267.

24. CunaeBa T. B. «3enenspiii mup» / T. b. Cunaesa // MopmoBus : sunukJ. : B 2 T. Capanck : Mop-
J10B. KH. usja-Bo, 2003. T.1. C. 335 — 336.

25. CunaeBa T. B. 3makun / T. B. Cunaesa // MopnoBus : sumuka. : B 2 T. Capanck : Mop/ioB. KH.
usa-Bo, 2003. T.1. C. 343.

26. CunaeBa T. B. 3outuunsie / T. B. Cunaesa // MoppaoBus : suiukia. : B 2 T. Capanck : Mopos.
KkH. uszn-so, 2003. T.1. C. 344.

27. CunaeBa T. B. Komokomnpbuukossie / T. b. CunaeBa /,/ Moppaosus : auiukia. : B 2 1. Capanck :
Mopnos. ku. usa-so, 2003. T.1. C. 416.

28. Cunaesa T. b. Kysmmnkosbsie / T. B. CunaeBa / / Mopzuosus : sunukI. : B 2 1. Capanck : Mop/os.
KkH. uszi-8o, 2003. T.1. C. 458.

29. Cunaesa T. B. Jlumaitnuku / T. b. Cunaesa // Mopaosus : sunukJ. : B 2 T. Capanck : Mopos.
KkH. usza-so, 2003. T.1. C. 500.

30. CunaeBa T. B. Kpacnas knura Pecry6iankn Mopgosust @ B 2 1. T 1: Pexue Bubl pactenuii, Jaumaii-
nukoB u rpu6oB / Coct.: T. B. Cunaena. Capanck : Mop/os. ku. usa-so, 2003. 288 c.

31. Cunaesa T. b. Moxosumubie / T. b. CunaeBa / / MopaoBus : sunuki. : B 2 1. Capanck : Mop/os.
KH. usz-Bo, 2004. T.2. C. 62.

32. Cunaesa T. B. Hacekomosiinbie pacrenust / T. B. CumnaeBa /' / MopmaoBus : suiukiI. : B 2 T. CapaHck:
Moppos. kH. usa-so, 2004. T.2. C. 79.

33. Cunaesa T. B. Heractunkossie rpubst / T. B. CumaeBa / / MoppoBust : sHiukI. : B 2 1. CapaHck :
Moppos. kH. usa-so, 2004. T.2. C. 91.

34. CunaeBa T. B. Hopuunukoseie / T. b. Cunaesa // MoppoBus : sunuki. : B 2 7. Capanck : Mop-
J10B. KH. usj-Bo, 2004. T.2. C. 107.

35. Cunaesa T. B. Hyrposuku / T. b. Cunaesa // Mopposus : suiukJ. : B 2 1. Capanck : Mop/os.
KH. u3a-8o, 2004. T.2. C. 109.

36. CunaeBa T. B. Opxunnbie / T. B. Cunaesa // Mopjaosus : suiuki. : B 2 1. Capanck : Mopos.
KH. u3za-8o, 2004. T.2. C. 131.
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37. CunaeBa T. B. Ocokosbie / T. b. Cunaesa // MopgoBus : sunuki. : B 2 1. Capanck : Mop/os.
KH. u3zi-Bo, 2004. T.2. C. 134.

38. Cumaesa T. B. ITanopornukosuzanbie / T. b. Cunaesa / / Mopposus : sunuki. : B 2 1. Capanck :
Mopnos. ku. usa-so, 2004. T.2. C. 144.

39. Cumaesa T. B. Ilnactunvarsie rpubst / T. B. Cumnaesa / / Mopaosus : sunuka. : B 2 T. CapaHck :
Moppos. kH. usa-so, 2004. T.2. C. 172.

40. Cunaesa T. B. [Inaynosuynbie / T. B. CumnaeBa / / Mopposus : suiuk.. : B 2 1. Capanck : Mop/os.
KH. usz-Bo, 2004. T.2. C. 173.

41. CunaeBa T. B. Penxue n ucuesaromue pacrenus u sxxusorupie / T. b. CumaeBa, A. b. Pyunn / /
MoppaoBus : auiuka. : B 2 1. Capanck : Mopzos. ku. usza-so, 2004. T.2. C. 232 — 233.

42. Cnnaesa T. B. Poryibuukosbie / T. B. Cunaesa // Mopaosus : sunuki. : B 2 1. Capanck : Mop-
JI0B. KH. u3j-Bo, 2004. T. 2. C. 242.

43. Cunaesa T. B. CumkuHckuit npupojnblii napk ycroitunsoro passurust / T. b. Cunaesa / / Mopgo-
Bus : oHIMKI. : B 2 T. Capanck : Mopzos. ku. uza-so, 2004. T.2. C. 326.

44. Cunaesa T. B. Cymuarsie rpubet / T. B. Cumaesa // MopaoBus : aunuksi. : B 2 1. Capanck :
Moppos. ku. usa-so, 2004. T.2. C. 378.

45. CunaeBa T. B. Bagum Huxkosaesuu Tuxomupos / T. b. Cumnaesa // Mop/oBus : 9HIUKJ. : B 2 T.
Caparick : Mopaos. ku. uza-so, 2004. T.2. C. 412.

46. Kenuna A. H. 9xcneguiun / A. H. Kenuna, JI. 1. Hukonosa, T. B. CuaaeBa, E. E. Yuaiikuna,
A. M. llaponos, B. H. lutoB // MopmaoBus : suiuki. : B 2 1. Capanck : Mop/aos. k. usza-so, 2004. T.2.
C. 541 — 543.

47. CunaeBa T. B. Pexxue pacrenus m rpu6bl : Marepuasbl Bejenns Kpacnoit kuuru Pecry6inkn
Mopnosus 3a 2004 r. / T. b. CunaeBa, A. M. AreeBa, H. A. Bapmun, U. B. Kupioxun, E. B. ITucsmap-
kuHa, B. M. Cwmupnos, I'. T. Uyrynos / Ilog o6ur. pexn. T. B. Cumaesoit. Capanck : M3x-Bo Mopos.
yu-Ta, 2004. 48 c.

48. Cunaesa T. B. Penkue pactenus u rpubbl : Matepuasnl /s BegeHus Kpacuoit kHuru Pecriy6imku
Mopposus 3a 2005 r. / T. b. Cunaena, 1. B. Kupioxun, E. B. IIucbmapkuna, A. M. AreeBa, H. A. Bapmumn,
E. B. Bapror, B. M. Cmupnos, I'. I'. Uyrynos / ITox o6m. pex. T. B. Cunaesoii. Capanck : V13a-8Bo Mopzios.
yu-Ta, 2005. 64 c.

49. MacnennnkoB A. B. Ckeppaa Benrepckast / A. B. Macaennukos, T. B. CusnaeBa / / Kpacnas xnura
Yabanosckoii o6actu @ B 2 T. YabsaHosck : Yal'y, 2005. T.2. C. 122.

50. Cunaesa T. B. T'ynaitepa nonsyuas / T. B. Cunaea // Kpachast kHura Y IbssHOBCKOIl 06sacTu : B
2 1. Yapganosck : Yal'y, 2005. T. 2. C. 179.

51. Cunaesa T. B. Ilanbuatokopennunk janunHosuctupiii, 6anruiickuii / T. B. Cumnaesa / / Kpacuas
KHHUTa YJIbIHOBCKOI objiactu : B 2 T. YabsaHosck: Yal'y, 2005. T.2. C. 179 — 180.

52. CunaeBa T. B. Peskne pacrenus n rpuGbl : Marepuasbl /st Begenus Kpacuoil kuurn PecriyGumku
Moppaosus 3a 2006 r. / T. b. Cunaesa, . B. Kupioxun, E. B. IIucbmapkuna, H. A. Bapmun, I'. T. UyryHos,
A. M. Areesa, E. B. Bapror, I'. A. I'pumyrkuna, B. M. Cvupros / Ilox o6mt. pex. T. B. Cumaeoit. Capanck :
W3-80 Moppos. yu-Ta, 2006. 68 c.

53. CunaeBa T. B. Peskue pacrenus n rpuGbl : Marepuassl /st Begenus Kpacuoil kuurn PecriyGumku
Moppaosus 3a 2007 r. / T. B. Cunaesa, . B. Kupioxun, E. B. IIucemapkuna, H. A. Bapmun, I'. T. Uyryhos,
A. M. Areesa, E. B. Bapror, I'. A. I'pumyrkuna, B. M. Cvupros / Ilox o6mt. pex. T. B. Cumaesoit. Capanck :
W3-80 Moppos. yu-Ta, 2007. 92 c.

54. Cunaea T. B. Tumban kionoseiii / T. B. Cumnaesa // Kpacnas kuura Poccuiickoii dDenepaiun.
M. : Tos-Bo Hayu. uzx. KMK, 2008. C. 314 — 315.

55. CunaeBa T. B. Psa6uux pycckuit / T. B. Cunaesa / / Kpacnas kuura Poccuiickoit @ezeparym. M. :
Tos-Bo nayu. nzg. KMK, 2008. C. 324 — 325.

56. Cunaea T. B. Penxune pacrenus u rpubbl : Matepuasnl /s BegeHus Kpacuoit kHuru Pecriy6imku
Mopposus 3a 2008 r. / T. b. Cunaena, 1. B. Kupioxun, E. B. Ilucbmapkuna, I'. I'. Uyrynos, E. B. Bapror,
A. M. Areesa, B. M. Cmupnos, A. A. Xanyrun / Ilox o6mt. pex. T. B. Cumaesoii. Capanck : 13a-8o Mopos.
yu-Ta, 2008. 104 c.

57. MacsnennnkoB A. B. Ckepna Benrepckas / A. B. Macnennukos, T. B. CunaeBa // Kpacuas kuura
YbsinoBckoit o6actu. YibsHoBck : M3a-Bo «Aptuiiok», 2008. C. 140 — 141.

58. CunaeBa T. B. I'ynaitepa nonsyuas / T. B. Cunaesa // Kpachas kHura YIIbsSHOBCKOI 06J1acTn.
Yabsinosek : Usa-Bo «Aptumioks», 2008. C. 198 — 199.

59. Cuanaena T. B. [TaspbuaTokopentuk aauHHOMCTHBIN, 6antuiickuii / T. B. Cunaesa / / Kpacnas xuura
YbsinoBckoit o6mactu. YbsHoBck : M3a-Bo «Aptuinok», 2008. C. 199 — 200.

60. Cunaesa T. B. Penxune pactenus u rpubbl : Matepuasnl /s BegeHus Kpacuoit kHuru Pecriy6imku
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Mopaosus 3a 2009 r. / T. b. Cunaesa, 1. B. Kuproxun, E. B. [Tucemapkuna, I'. I'. Uyrynos, A. B. Usoitos,
A. M. Areesa, E. B. Bapror, B. M. Cymupuos / ITox o6mi. pexn. T. B. Cunaeoii. Capanck : M3a-so Mop/os.
yu-Ta, 2009. 64 c.

61. Cunaesa T. B. Cocyaucrbie pacrenusi PeciyGauku Mopposust (koncnext uopbt) : monorpadus /
T. b. Cunaesa, 1. B. Kupioxun, I'. I'. Uyrynos, B. K. Jlesun, C. P. Maiiopos, E. B. IInucbmapkuna, A. M. Are-
esa, E. B. Bapror / Ilox pen. T. B. Cunaesoit. Capanck : M31-8o0 Moppos. yu-ta, 2010. 352 c.

62. Cunaesa T. B. Penxune pacrenus u rpubbl : Matepuasnl /s BegeHus Kpacuoil kHuru Pecriy6imku
Mopposus 3a 2010 r. / T. b. Cunaesa, 1. B. Kupioxun, I'. I'. Uyrynos, A. M. Areesa, E. B. Bapror,
E. B. [Tucomapkuna, A. A. Xanyrun, C. I0. Boabmakos, A. B. Usoitnos, B.M. Cmupuos / Ilox o6t pen.
T. b. Cunaesoit. Capanck : M3xn-so Mopnos. yu-ta, 2010. 48 c.

63. Cunaea T. B. Penkue pactenus m rpubbl : Matepuasnl /s BegeHus Kpacuoit kHuru Pecriy6imku
Mopposus 3a 2011 r. / T. B. Cunaesa, E. B. Bapror, A. A. Xanyrus, I'. T. Uyrynos, A. M. Areesa, C. 10.
Boabiakos, A. B. Usoitios, O. I'. Tpunryrkun, 1. B. Kupioxun / Iog o6ur. pea. T. B. CusaeBoii. Capanck :
Wsa-Bo Mopjos. yu-ta, 2011. 60 c.

64. Cunaea T. B. ®uopa nanumonasbHoro napka «CMoJbHBIIT» @ MXU M COCyZ. PacTeHHs : aHHOTH-
posannblii crimcok Bujos / T. B. Cumaesa, I'. T'. Uyrynos, 1. B. Kuproxun, A. M. Areesa, E. B. Bapror,
T. A. Tpumytkuna, A. A. Xanyrun / noja pepaxuueii g.6.1. npod. B. C. Hosukosa u 1.6.1. npod. T. B. Cu-
naesoit. M.: Naxa. Komuc. PAH 1o coxpanenuio 6noJi. pasnoo6pasus, 2011. 128 c.

65. Cunaesa T. B. Teorpaduueckuii atnac Pecrny6auku Mopposust / T. B. Cunaesa // Capanck :
Wsa-Bo Mopjos. yu-ta, 2012. 204 c.

66. Cumaesa T. B. Penkune pacrenus u rpubbl : Matepuasnl /s BegeHus KpacuHoit kHuru Pecriy6imku
Mopposus 3a 2012 r. / T. B. Cunaena, E. B. Bapror, C. 10. Bonpmrakos, A. A. Xanyrun, I'. T'. UyryHos,
A. B. Usoitnos, O. I'. I'pumyrkun, M. B. Kupioxun / Ilox o6ur. pen. T. B. Cunaesoit. Capanck : M3a-so
Moppos. yu-Ta, 2012. 80 c.

Cratbu B xypHasiax u3 nepeuns BAK

67. Cunaesa T. B. O nexoropbIx HOBbIX 1 peJrux Bugax ¢uopet Moprosun / T. B. Cunaesa / / Biosr.
MOMUII. Ota. 6uoa. 1981. T. 86, Ne 5. C. 98 — 105.

68. HoBukos B. C. Kpuruueckuit 063op ocok Mopuosuu / B. C. Hosukos, H. b. Oxta6pesa, T. B. Cu-
xaesa, B. H. Tuxomupos / / Bios. MOUIL. Ora. 6uon. 1986. T. 1, Ne 1. C.106 — 115.

69. Hosukos B. C. Hosbre Bujpt poroper Mopaosun / B. C. Hosukos, H. b. Oxrsa6pesa, T. B. Cuiaesa,
B. H. Tuxomupos / / Buou. Hayku. 1989, Ne 4. C. 55 — 61.

70. Oumutpues A. B. O pacupocrpanenun Ambrosia artemisiifolia (Asteraceae) B Bomxcko-Kam-
ckom pernore / A. B. [Imurpues, H. B. A6pamos, 1. JI. Munuson, B. I'. ITanuenxos, A. H. Ilysbipes,
H. C. Pakos, T. b. CunaeBa // bBoran. xypH. 1994. T. 79, Ne 1. C. 79 — 83.

71. T'arapun 10. H. MopaoBckuii rocy/JapCTBEHHDIN HAIIMOHAJIBHDII TTapK « CMOJIBHBII» | IPUPO/IHBIE YCJIO-
Bust, npo6JeMbl opranu3aiun u nepcrektusbl pasputust / 0. H. Tarapun, B. H. Macusies, T. B. Cunaesa,
A. A. dmamkun / / Pernonosiorusi. 1996. Ne 3 — 4. C. 246 — 254.

72. Cunaesa T. B. Hosble u peakue sujnt s duopst Mopaosuu (Republic of Mordovia) / T. b. Cu-
snaea, H. A. Bapmun // Broa. MOUIL. Ora. 6uos. 1998. T. 103. Bein. 6. C. 57.

73. CumnaeBa T. B. Cocrosinue pacturenproro mupa Mopposun / T. b. Cunaesa // Wunrerparus o6-
paszosanusi. 2000. Ne 2. C. 48 — 52.

74. Maitopos C. P. Hosbre nannble x ¢arope Bogoemo Mopposun / C. P. Maiiopos, T. B. Cuzaesa,
A. B. Illep6akos / / Broa. MOUIL. Otx. 6uos. 2000. T. 105. Bem. 6. C. 65 — 66.

75. Cunaesa T. B. Vcnosnbsosanune pacrenuii MectHOil psroppl 1 (payHbl B IIpenojaBaHni GUOJOrNN 1
aKosioruu or mkoJbl 10 Bysa / T. B. Cunaesa, B. M. Cumupros / / Wnuterpanus o6pasosanus. 2001. Ne 4.
C. 88 — 90.

76. CunaeBa T. B. O HOBbIX U Pe/IKNX BH/AX COCYMUCTbIX pacrennii B PeciiyGnke Mopaosust / T. B. Cu-
snaesa, H. A. Bapmun, 1. B. Kupioxun, I'. I'. Uyrynos // Bion. MOUIIL. Otxa. 6uos. 2002. T. 107. By, 6.
C. 65 — 67.

77. CunaeBa T. B. Peskue cocyauctoie pacrenus 6acceitna p. Cypot / T. B. Cunaea / / U3ss. Camap.
HIT PAH. 2004. T. 6. Ne 2. C. 292 — 298.

78. CunaeBa T. B. Matepuasnt k arope 6acceiina p. Cypa / T. B. Cunaesa, 1. B. Kupioxun / / Bioa.
MOMUII. Orjx. 6uon. 2005. T. 110. Bom. 2. C. 81 — 85.

79. CunaeBa T. B. Hosble duiopuctuueckne marepuasbl s KpacHoil kKHUTH YJIbSHOBCKOI obsactu /
T. b. Cunaesa, 1. B. Kupioxun, E. B. ITucemapkuna // M3s. Camap. HIT PAH. 2005. Ne 4. C. 183 — 189.

80. IMucomapkuna E. B. Oco6ennoctu ropojckoit daopst (na npumepe r. Capancka) / E. B. Tucbmap-
kuHa, T. B. Cuanaesa, 1. B. Kupioxun // Boran. xxypu. 2006. T. 91. Ne 7. C. 1077 — 1085.

81. Caxconos C. B. HoBbie u peqkue pacrenus [IpuBosrkckoil Bo3BbiiieHHOCTH B CaMapcKoil U Y JIbSTHOB-
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ckoit obaactax / C. B. Cakconos, T. B. CunaeBa, H. A. IOpunpina / / bBioa. 'nas. 6oran. caga PAH. M.,
2006. Boimn. 191. C. 87 — 96.

82. Ilucpmapkuna E. B. Haxoaky HOBBIX M PEIKUX a/BEHTHBHBIX BUJ/IOB COCY/NCTBIX PACTEHUIl B Topojax
Pecniy6auku Mopposusi / E. B. ITucemapxuna, T. B. CunaeBa, A. M. Areesa, H. A. Bapmun / / TToBosk.
akoJI. xKypH. 2006. Ne 1. C. 87 — 90.

83. Cunaesa T. B. [lonoanenus u nonpasku k «@DJope...» II. @. Maesckoro (2006) no PecryGauke
Moppnosus / T. b. Cunaesa, . B. Kuptoxun, C. P. Maiiopos, E. B. ITucbmapxuna / / Bion. MOUIL. Otx.
6uon. 2007. T. 112. Bom. 6. C. 60 — 61.

84. Mununszon W. JI. Jlononnenus k «@Djope...» I1. @. Maesckoro (2006) no Huskeropoackoii o6mactu /
1. JI. Munuson, H. B. Mokuesckas, T. B. Cumaesa // Bion. MOUIIL. Otjx. 6uosn. 2008. T. 113. Bei. 6.
C. 77 = 78.

85. Bakun O. B. [lononuenus xk «®Jope...» [1.MD. Maesckoro (2006) no Pecny6auke Tarapcran /
O. B. Bakun, B. I'. ITanuenkos, T. B. Cunaesa // Bios. MOMII. Orx. 6uos. 2008. T. 113. Bem. 6.
C. 78 = 80.

86. Macaiennukos A. B. [lonomnenus k «@Dope...» I1. @. Maesckoro (2006) no Y. ibsHoBckoit o6mactu /
. B. Macaennukos, JI. A. MacnennukoBa, H. C. Pakos, T. B. Cunaea, E. B. Bapror, E. 10. lcromuna,
. M. Baciokos / / Bioj. MOUII. Otx. 6uos. 2008. T. 113. Bein. 6. C. 82 — 83.

87. Bapror E. B. Jkosorus m pacrnpoctpaHenue maoTukos Ranunculus subgenus Batrachium (DC.)
S. F. Gray (Ranunculaceae) B Gacceiine pexu Cypot / E. B. Bapror, T. B. Cunaesa / / Bectu. roc. Open-
Gypr. yu-ta. 2009. Ne 6 (100). C. 96 — 98.

88. Ilucpmapkuna E. B. O cucreme 0co60 0XpaHseMbIX IIPUPOHBIX TePPPUTOPHil B ropojax Pecry6mku
Mopposus / E. B. Ilucomapkuna, T. B. Cuaaesa, I'. I'. Uyrynos, 1. B. Kuproxun // U3zs. Camap. HIJ
PAH. 2009. T. 11, Ne 1 (3). C. 183 — 189.

89. Cunaesa T. B. [lonoanenus x «®jope...» II. @. Maesckoro (2006) no Ilensenckoii o6iactu /
T. B. Cunaesa, B. M. Bacwoxkos, JI. A. Hosuxosa, A. M. Areesa / / Bioin. MOUIIL. Otx. 6uosn. 2009. T. 114.
Boi. 3. C. 54 — 55.

90. Caxconos C. B. Hosble ¢uiopucrnueckne naxojxku B Camapckoil m YibsgHOBCKOil o6sactsax /
C. B. Cakconos, T. B. CunaeBa, H. C. Pakos, B. M. Baciokos, A. B. Banosa, C. A. Cenarop // bioa.
MOMUII. Orx. 6uon. 2009. T. 114. Bemn. 3. C. 57 — 58.

91. AreeBa A. M. Hekoropbie matepuaJibt /7151 Besienus Kpacnoit kuurn Ilensenckoit obimactu / A. M. Are-
esa, T. B. Cunaesa, 1. B. Kupioxun // Uss. IITTIY um. B. T. Beaunckoro. 2010. Ne 17 (21). C. 5 — 8.

92. AreeBa A. M. @Jiopucruyeckue Haxo/Ku B Gacceiine peku Mokmm / A. M. Areesa, T. B. Cunaesa,
E. B. Bapror, . B. Kuproxun, I'. I'. Uyrynos // Bioa. MOUII. Ora. 6uoa. 2010. T. 115. Bem. 6. C. 76 — 77.

93. CumnaeBa T. b. @uopuctuueckue naxojku B 6acceiine pexn Cypa / T. b. Cunaena, 1. B. Kupioxun,
E. B. Bapror, I'. T. Uyrynos, E. B. Ilucemapkuna // Bior. MOUIIL. Ora. 6uos. 2010. T. 115. Boi. 6.
C. 78 = 79.

94. Cunaesa T. B. Porynbnuk nasaromuii B 6acceitne p. Cypot / T. b. Cumnaesa, E. B. Bapror //
Uucras Bozga: npob6sembr u pemenns. 2010. Ne 4. C. 96 — 98.

95. Ucromuna E. 10. Boranunko-reorpaduyeckoe paitonnposanne 6acceitna peku Muspr / E. 10. Vcromuna,
T. B. CumaeBa / / Becrt. Yibsau. roc. c.-x. akaj. 2011. Ne 3. C. 49 — 54.

96. AreeBa A. M. O Haxo/iKaX peJKuX BuJ0OB pacrenuii B [lensenckoit obaactu / A. M. Areesa, T. B. Cu-
aaeBa, T. B. TopGymmna, E. B. TTucsmapkuna / / Uss. IITTIY um. B. I'. Beaunckoro. 2011. Ne 25. C. 35 — 37.

97. Ilysbippkuna M. B. Cocrosuue nomy.siuu Scutellaria supina L. (Lamiaceae) B8 Pecry6auke Mop-
nosust / M. B. Ilyspipbkuna, T. B. Cunaesa, /[. C. Jlabytun // Uss. IITTIY nm. B. I'. Besmnuckoro. 2011.
Ne 25. C. 154 — 159.

98. Opuaosa 10. C. Asbroduiopa cpeanero teuenus: pexu Anareipp / 10. C. Opiaosa, T. B. Cunaesa / /
Bectn. OTY Ne12 (131). 2011. C. 111 — 113.

99. Boubuakos C. 0. O6 apdunodopouaubix rpubax B Mopaosckom sanosepnuke (Poccus) na Picea
abies / C. 10. Bosbmiakos, T. B. CunaeBa ,// Teop. u npuksajg. npo6GeMbl arpONPOMBIILI. KOMILJIEKCA.
Ne 1. 2012. C. 46 — 47.

100. Bapror E. B. [donoanenus k ¢aope Pecniy6nuxu Mopaosus / E. B. Bapror, A. A. Xamyrum,
T. I'. Uyrynos, A. A, Vsamuna, T. b. Cunaesa, 1. B. Kuproxun // Brox. MOUII. Otx. 6uoa. 2012.
T. 117. Bom. 3. C. 73 — 74.

101. AreeBa A. M. Peskue BuIbl COCY/ZNCTBIX pacTeHuil B GacceilHe pexu Mokmm B npezenax Pecrry-
6k Mopposusi / A. M. Areesa, A. A. Xanyrun, T. B. Cunaesa, E. B. Bapror, E. B. Ilucbmapkuna,
I. T. Yyryuos // Wss. Camap. HIT PAH. 2012. T. 14, No 1(7). C. 1676 — 1680.

102. AreeBa A. M. MDjopucrtuueckie HaxoJKu B Gacceiine peku Mokma / A. M. Areesa, E. B. Bapror,
A. A. Xanyrun, T. B. Cnnaesa, A. C. Cokonos, O. H. Apraes, O. I'. I'pumryrkun, I'. A. Jlaga // BectH.
TTY. T. 17. Boin. 4. 2012. C. 1176 — 1180.

= >

154 BECTHUK Mopiosckoro ynusepeuteta | 2013 | No 3—4



103. Tlysbippkuna M. B. Cocrosinue nenonomny isinuu Jjbha ykpaunckoro (Linum ucranicum Czern.,
Linaceae) na ceepuoii rpanune apeana / M. B. Ilysbippkuna, T. B. Cuaaesa, /I. C. JlaGytuu // Bioa.
MOMUII. Orx. 6uon. 2012. T. 117. Boin. 5. C. 78 — 83.

104. Cennukos A. H. Koncnexr poga Hieracium (Asteraceae) B Pecny6inke Mopaosust / A. H. Cen-
nnkoB, T. B. Cunaesa, A. A. Xanyruu // Bion. MOUIL. Ora. 6uoa. 2012. T. 117. Bei. 6. C. 77 — 78.

105. Bopucoa E. A. Mutepecuble ¢uiopucrnyeckue HaxojAxku B r. Mbimkun Spociasckoii obmactn /
E. A. Bopucosa, H. A. Tpemacosa, H. H. Ilanacenxo, T. B. Cunaesa // Biosn. MOUIIL. Otx. 6uom. 2012.
T. 117. Bpm. 6. C. 73.

Cratbu B >XypHaJaax

106. Tucbmapkuna E. B. [loctonpumeyaresibible YYaCTKH €CTECTBEHHDBIX JIYTOBO-CTEIHBIX COOOIIECTB B
yepre roposa Capancka / E. B. Ilucbmapkuna, 1. B. Kuproxun, T. B. Cunxaesa // Camapckas Jlyka : 61oi.
Camapa, 2004. Ne 15. C. 142 — 148.

107. Cnnaesa T. B. Cocyaucrbie pactenus Kpacuoii kuuru Poccun Ha ceBepo-3anaze IIpuBoskckoit Bo3-
soimennoctu / T. B. Cunaesa, U. B. Kuptoxun // Bion. Boran. caza Capar. roc. yu-ta. Caparos : 13a-Bo
«Hayu. ku.», 2006. Bpm. 5. C. 281 — 285.

108. IIncomapkuna E. B. duopucriyeckne naxoakn B ropogax Pecry6imku Mopaosus / E. B. Ilucsmap-
kuHa, 1. B. Kupioxun, T. B. Cunaesa / / ®uropasnoo6pasue Bocrounoii Esporbr. 2006. Ne 1. C. 100 — 105.

109. Bapror E. B. ®@uopa secubix ozep Mopaosckoro Ilpucypes / E. B. Bapror, T. b. Cunaesa / /
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Csenenust 00 aBTOpax

AreeBa AnnHa MuxaiisoBHa — Kanu1aT OMOJOIMYECKUX HAYK, 3aBEAYIONINI OMOJIOrHIeCKUM
My3eeM Mop/oBckoro rocyaapcrBennoro yuusepcurera um. H. I1. Orapesa, ageeva-75@bk.ru

Anb6a Jles [aBuaoBuy — KauujaT GHOJOTHYECKUX HAYK, J0IeHT Kadeapsl 3oomoruu Mop-
JIOBCKOTO rocyapcrsentoro yuupepcurera um. H. II. Orapesa, zoomordovia@gmail.com

AmunoB Anexcanap MBanoBuy — acrmpant JjaGoparopun sKosoruu pei6 Mucruryta 6uoJo-
run Buytpennux Box um. M.JI[. IMamanwuna PAH, alexsis89@rambler.ru

AnppeiiueB Asekceit BaavupoBuy — kanmzar GHOJIOTMYECKUX HAyK, CTAPIINI IIPeno/iaBaTesib Ka-
ezpsi 300510rMm MopzioBekoro rocyzapersettoro yuusepeutera um. H. T1. Orapesa, teriomordovia@bk.ru

Anppromeukuna lasmna ButanmbeBHa — marucrpanT Kadenpbl 60TaHUKKM M (DU3NOJIOTHH pacTe-
it MopzioBckoro rocyzapcrsentoro ynusepeutera um. H. II. Orapesa, galina-2011-2011@ mail.ru

Bammaxos JAmutpuii MapucoBuy — kanjugar GHOJOTHYECKIX HAYK, J0LEeHT Kadeapbl 6ora-
HUKKM 1 (usnosornu pacrenuii MopoBckoro rocyapcrsennoro ynusepcurera um. H. II. Orape-
Ba, dimabashmakov@yandex.ru

Bosbmakos Cepreii IOpbeBuy — acrmpant Boranmueckoro mucruryra um. B. JI. Koma-
posa PAH, nayunblii corpysnuk MOpPZOBCKOTO TrOCY/apPCTBEHHOTO IIPUPOHOTO 3aMOBEHUKA
um. TI.T. CmupmoBuua, s.bolshakov.ru@gmail.com

BaciokoB Biagumup MuxaiiroBuu — Kaunaujat OUOJIOTUYECKHX HAYK, HAYUYHbBII COTPY-
Huk Jgaboparopun 1mpobieM dburopasnoobpasus Nncruryra axonorun Bomkcekoro 6acceiina PAH,
vvasjukov@mail.ru

Beabmsiikun UBan HukosaeBuu — marucrpant kadeapbl 60TaHUKN 1 (PU3NOJIOTHY PACTEHMI
Moposckoro rocynapcrBentoro yuusepcutera um. H. II. Orapesa, Velmyaykin@rambler.ru

BeukanoB Buaagumup CepadumoBuu — Kauujar OUOJOTHYECKHX HAYK, [OIEHT Ka-
(enpor  30050run MopaoBckoro rocyzapcrsenHoro yHuepcurera um. H. II. Orapesa,
zoomordovia@gmail.com

I'nagummna Tarpsna IOpbeBHa — Guosior otziena (JIOPbI U PACTUTETBHOCTU YUeGHO-HAYIHOTO
nenrpa «boranuveckuii cag» CapaToBcKoro rocynapcersenHoro yuusepcurera um. H. I'. Uepnbl-
meBckoro, flora.unc@yandex.ru

T'onoBanos Baamumup KoHcTaHTHHOBHY — [JOKTOD OMOJIOTMYECKUX HAYK, BEAYIINI HAYUHBIi
COTPYIHUK Jabopartopuu dKoJyorun pui6 Mucrutyra 6uosorun BuyTpennux soj umM. M. /1. Tlama-
uuna PAH, vkgolovan@mail.ru

I'pymnytkun Oster T'ennazpeBuy — Kanangar reorpauyeckuX HayK, CTApIINii HAYYHbINA COTPY/IHUK
MOopI0BCKOrO TOCYIapCTBEHHOTO TIPUPO/HOTO 3anoBeanuka uM. 11. T. CmuoBuda, grogd445@yandex.ru

HMap6aesa Tammen EcenmamanoBHa — JOKTOp OHOJNOTHYECKUX HaykK, Tpodeccop Ka-
(enpor  6mosorum M 3KOJOTHUM  3araHO-Kas3aXCTaHCKOTO TrOCy/JapCTBEHHOTO — YHUBEPCUTETA
uMm. M. ¥Yremucosa, ax_ch@mail.ru

EropoB Jleonua BajneHTHHOBMY — KaHMIAT OMOJOTMYECKUX HAYK, CTApPIINil HAY4YHbBIH CO-
TPYAHUK MOpPJOBCKOTO TrOCYJJapCTBEHHOTO NPUPOAHOro 3anosegnnka uM. II. T. Cmugosnua,
CTapIIMii HAYYHBI COTPYAHUK TOCYJapCTBEHHOTO NPHUPOIHOrO 3aroBeqHuKa <«IIpucypckuiis,
platyscelis@mail.ru

/KypasaeBa Tarpsna BacuibeBHa — maructpant kadenpbl 60TaHUKN 1 (GUIHOTOTUU PACTEHUTT
MopaoBckoro rocyznapcrBernoro yuusepeutera um. H. II. Orapesa, zhurawlewa.tanya@mail.ru

3anpyaHoBa Pumma AmsarosbeBHa — KaHIuIaT OHOJOTHYECKUX HAYK, HAYUYHDII COTPY/-
HUK J1a00paTopuu  JKCIEePUMEHTANbHOI dKosorun VHcTUTyTa GHOJOTHH  BHYTPEHHUX — BOJ
um. WM./ Mananuna PAH, rimma@ibiw.yaroslavl.ru

HBanoBa Amnacracusi BuktopoBHa — kamjujatr OGHOJOTHUECKMX HAYK, CTAPIIMN HAy4HBII
corpynunk Mucturyra akonornn Bosokckoro 6acceitna PAH, pepelisa@yandex.ru

NBanoBa Esena BukropoBna — Beaymmumit 6uosior oriesna (Jiopbl M PacTUTEJIbHOCTH y4el-
HO-Hay4yHOTO IieHTpa <«DbBorannveckuii cag» CapaToBCKOTO TOCY/apCTBEHHOTO YHUBEPCUTETA
um. H.T. Yepnbpimesckoro, flora.unc@yandex.ru
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UBoiinos Anexcanap BacuibeBuu — [OKTOP CEJIbCKOXO3SHUCTBEHHBIX HayK, mpodeccop Ka-
(beappr TOUBOBeIEHNST, ATPOXUMIN U 3eMJieiesiust MOPAOBCKOTO TOCYAAPCTBEHHOTO YHUBEPCHUTETA
um. H. I1. Orapesa, ivoilov.av@mail.ru

Kammmuinos Urops MuxaiijoBuu — KauHauJaT OMOJOTMYECKUX HAYK, CTapIIMil HAYYHBINH CO-
TPYAHUK J1a00PATOPUN 9KOJOTHMUYECKONH OMOXMMHUUM BOJHBIX JKMBOTHBIX HCTHTYTa GUOJIOTUM BHY-
tpeanux Box uM. V. [I. Tamanuma PAH, kim@ibiw.yaroslavl.ru

Kammait /Imurpuii CepreeBud — acrmpant JjaGopatopun skosorun poi6 Mucruryra 61moJo-
run Buytpennux Bog uM. V. JI. TMamanuma PAH, kapshbio@rambler.ru

Kuceaesa [lapbs CepreeBHa — ja0opaHT-IpakTUKaHT MHCTUTYTA 9Kosorun Bosskckoro 6ac-
ceiina PAH, das991834@yandex.ru

KoambikoBa Tathsana CremaHoBHa — KaHIWIAT CETbCKOXO3SHCTBEHHBIX HAYK, IOTEHT Ka-
(enpor  Gotanukn u ¢GusnogOrHU  pacteHnii MOPJOBCKOrO TOCYZapCTBEHHOTO YHUBEPCUTETA
um. H. TI. Orapesa, tskolmykova@yandex.ru

KocoBa Esrenunsi CepreeBna — cryzent kadeapbl reneTukun MOpIOBCKOTO TOCYAapCTBEHHOTO
yuusepcurera uMm. H. II. Orapesa, ymnyasha@bk.ru

Kpusuna Enena CepreeBHa — maGopaHT-IpakTHKaHT HcTHTyTa sKoj0run BoJspkckoro 6ac-
ceiina PAH, pepelisa@yandex.ru

Kysnenor BsueciaB AnexcaHapoBuy — JIOKTOp OMOJIOTMYECKUX HAyK, Tpodeccop kadeapbl 30-
osiorun MopioBckoro rocyaapersermoro yuusepentera uM. H. T1. Orapesa, zoomordovia@gmail.com

KysnenoBa Mapusi AxnekcanapoBHa —  cryZeHT Kadeapbl  3o0s0rud  MOpZOBCKOTO
rocyaaperBentoro yausepcurera um. H. II. Orapesa, teriomordovia@ bk. ru

KyuepsiBbiit Baagumup AdanacbeBrudy — [O0KTOP CEJBCKOXO3SNCTBEHHBIX HayK, mpodeccop,
3aBeytomuii Kadeapoil JanamadTHON apXUTEKTYPbhl, CaJ0BO-TIAPKOBOTO X03SHCTBA U YPOOIKOJIO-
run HannonaapbHOTO J1ecOTeXHUYECKOro YHHUBEpCUTeTa Y KpawHbl, akajeMuK JlecoBomdyeckoil aka-
JIeMUU HayK YKPauHbl, 4JieH MEXAyHapoAHoil deaepannn nanamadgrabix apxurekropos [FLA,
popovich2007@ukr.net

JleBun Bacumii Kyspmuy — yueOnblil MacTep Kadeapbl 60TaHUKH U (PU3NOJOTUN PACTEHHI
Mopmosckoro rocymapcrBentoro yuusepcnteta uM. H. TI. Orapesa, aslukatkin@yandex.ru

JloGaues Errenmii AsexkcangpoBuy — KaHAUAAT GMOJOIMYECKUX HAYK, CTApIIUil mpernoja-
Baresib Kadeapbl 3000run MopoBekoro rocynapersenHoro yausepeurera um. H. II. Orapesa,
zoomordovia@gmail.com

JlonyxoBa Eprennsi HuxkosnaeBna — acrnimpant xadeapbl reHetnkun MoOpIOBCKOrO rocy/1apcer-
Bernoro ynmsepcutera uM. H. II. Orapesa, zhen-lo@yandex.ru

Jykarkun Ausexkcanap CremaHoBMY — JOKTOp OHOJIOTHYECKUX HayK, Tpodeccop Ka-
denpor  Gotanuku u  (HuU3NOJIOTHU  pacTeHnil MOPJOBCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA
um. H. II. Orapesa, aslukatkin@yandex.ru

MaxkcumoB TI'eopruii Baagumuposuy — 0KkTOp GHOJIOTMYECKUX HayK, mpodeccop Kadeapbl Ou-
oxumMun MopzoBckoro rocygapersenHoro yuuepentera uM. H. II. Orapesa, kadeznpa 6unopusuku
MOCKOBCKOTO TOCYIapcTBeHHOTO yHuBepeutera nM. M. B. Jlomomocosa, biochem_mordovia@mail.ru

Mok Eprenuii BaamumupoBuy — kanauaat OHOJIOTHYECKMX HAyK, JOLEHT Kade-
apbl  Gotanuku u udnosornu pacteHnii MOpPIOBCKOTO TOCYTAPCTBEHHOTO YHUBEPCHUTETA
um. H. II. Orapesa, evmokshin@yandex.ru

Mopo3soBa TatbsiHa AslekceeBHa — cTyjieHTKa MOP/JOBCKOTO rOCY/JapCTBEHHOTO YHUBEPCHUTE-
ta um. H. II. Orapesa, dimabashmakov@yandex.ru

Hogruxosa JI1060Bb AjleKCaHAPOBHA — JOKTOP OMOJIOTHYECKUX HayK, mpodeccop kadeapbt
6otanuku, gpusnosorun u 6uoxumuu pacrenuii [TeH3eHCKOro rocyapcTBEHHOTO TI€Aaroruyeckoro
nrcturyta uM. B. T. Bemumnckoro, la_novikova@mail.ru

OpaoBa I0ms CepreeBna — saGopant kadenpor 6otannku 1 (usnosoruu pacrenuii Mop-
JIOBCKOTO rocyaapcrBennoro yuusepcutera nm. H. II. Orapesa, kora-et-tar@yandex.ru

IMaBaoB Baagumup CepreeBuu — Maructpant kadepbl 30070run MOpIOBCKOTO TrOCY/apCT-
Bernoro yumsepcurera um. H. IT. Orapesa, antirita@yandex.ru
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anun Aunexceit BiaagumupoBuu — KanaugatT OMOJOTMYECKUX HAYK, BEAYIIUIT GUOJIOT OT/esa
(JIOPBI U PACTUTEJNBHOCTH yueOHO-HAYYHOTO IieHTpa «Bortannueckuii cag» CapaToBCKOTO TOCyap-
crBentoro yuuBepcutera uM. H.T. Yepmbimesckoro, flor1980@mail.ru

IHaubkuna /lapes BaagumupoBaa — acrimpar xadenpbr 60TaHuKH 1 (DUUOJOTHH PACTECHMI
Mopaosckoro rocymapcrBentoro yausepcuteta uM. H. TI. Orapesa, dani.pankina@yandex.ru

IlerpoBa Hapgexaa AmngpeeBHa — Ouosor otgena (Uopbl W PAaCTUTEIbHOCTH yuel-
HO-HAyYHOTO TeHTpa <«DbDortannmueckmit cam» CaparoBCKOTO TOCYIApPCTBEHHOTO YHUBEPCHUTETA
um. H.T. Yepnsimesckoro, flora.unc@yandex.ru

IlonoB Anatosmii AHaTtoJbeBHY — MJIAQ/IIUII HAayuyHbIl COTpyAHUK MHcTuTyTa GHOJIOTHYE-
ckux mpobsem kpuosmrtozonsr CO PAH, ananpo@mail.ru

IonoBuy Bacuimii BacuibeBuy — KaHM/aT CEJIbCKOXO3SICTBEHHBIX HAYK, CTAPIINil Ipemno-
naBaresib Kadeapbl TMOKAPHOI 1 aBapMilHO-CIIACATENbHON TeXHUKN JIBBOBCKOTO TOCYAapPCTBEHHOTO
yVHUBEpCUTETa 0E30TACHOCTH JKU3HeAesTesbHocTr, popovich2007@ukr.net

IIyraes Cepreii BacuibeBrud — KaH/m/1aT OHOJIOTMYECKIX HAYK, TIPErofaBatesb Kadeapbl Gotannku 1 (u-
3MOJIOTAN pacTerrii MoproBekoro rocymaperertoro yrmsepentera M. H. TI. Orapesa, aslukatkin@yandex.ru

Pyuun Anexcanap BopucoBud — [OKTOp OHOJOrHYeCKUX HAyK, AUPEeKTOp MOpPAOBCKOTO
TOCYIapCTBEHHOTO TPUpPOAHOTO 3amoBennnka wM. 11, T. CMmuposudva, sasha_ruchin@rambler.ru

PsasanoBa Eprennsi CepreeBHa — maructpanTt xadenpbl 60TaHUKKA ¥ (PUBNOJIOTHE PACTEHMI
Mopaosckoro rocymapcrBentoro yuausepcutera um. H. TI. Orapesa, evgeniya-romaska@mail.ru

Ca3zonoBa Tartpsna JIbBoBHa — acnuTanT Kadeapbl reHeTuK MOPIOBCKOTO rOCY/IapCTBEHHO-
ro yuuBepcutera um. H. II. Orapesa, Sazonchik1106@mail.ru

CakconoB Cepreii BiagumupoBuy — JJOKTOp OMOJIOTMYECKUX HAYK, MPOQeccop,3aMecTuTesIb Jn-
pekTopa 1o Hayke u 3aBeayiouii Jlaboparopueil mpo6sem ¢uropasnooGpasusi VHCTHTYTA 9KOJIOTHN
Bomxckoro Gaccetinma PAH, svsaxonoff@yandex.ru

CemenoBa Asmna CepreeBHa — acrupant kadeappl GOTaHUKM W (PUBMOJOTHH PACTEHUI
Moposckoro rocymapcrBentoro yuusepcutera uM. H. II. Orapesa, alinabio@mail.ru

CunopoB /[lennc UBaHoBuY — acrniupaHT Kadeapbl reHeTnKrn MOpIOBCKOTO roCy/JapCTBEHHO-
ro yuusepcutera um. H. II. Orapesa, denisdeelux@rambler.ru

Cunaesa Tarbsina BoprcoBHa — JI0KTOpP GHOJIOTHYECKUX HAyK, T1pocheccop Kadeapbl GOTAaHUKN 1 (DU
ostornm pacrermii MopioBekoro rocyaaperserroro yrmsepentera M. H. T1. Orapesa, tbsilaeva@yandex.ru

TapacoBa Hatanbsa l'ennagpeBHa — KkaHangaT GUOJIOTMYECKUX HAYK, CTAPIINil HAY4HBII CO-
pyaank Mucruryra skonornn Bosmkekoro Gacceitna PAH, pepelisa@yandex.ru

Tpodumor Biaamumup AsekcaHapoBuy — JOKTOpP OHOJIOIMYECKUX HayK, mpodeccop kadeapb
reretTukn MopoBCKoro rocyaaperBertoro yuusepenrera um. H. T1. Orapesa, geneticlab@yandex.ru

dareeBa Exarepuna BukropoBHa — marucrpanT xadeapbl 60TAaHUKN U (DU3HOJOTHH PACTEHWI
MopmaoBckoro rocymapctBennoro yuausepeutera um. H. TI. Orapesa, Fateeva.ek.v@yandex.ru

Depsmxuna Anacracus HukosaeBHa — marucrpant xadeapol 6uoxumun MopoBCKOro ro-
cynapcrBennoro yuusepcurera um. H. T1. Orapesa, fedyaanastasiya@yandex.ru

Xanyruda Anaroymii AJeKkcaHAPOBUY — acupaHT KadegApbl GOTAaHUKK ¥ (DU3UOJIOTUH PACTEHWI
Mopaosckoro rocygapersenHoro yausepentera uM. H. II. Orapesa, nayunbsiii corpyaank Mopaos-
CKOTO TOCYZAPCTBEHHOTO MpupoaHoro 3amoseqanka um. I1.T. Cyumosnya, hapugin88@yandex.ru

YepenanoBa EBrenusi AnexkcangpoBHa — cTyZeHT Kadeapbl 60TaHUKN 1 (PUNOJOTUN pacTe-
nmit MopmoBckoro rocymapersennoro ynuBepeurera um. H. IT1. Orapesa, Yanegka@mail.ru

Yykamnna Oxcana HwuxonaeBHa — MarucTp eCTECTBEHHBIX HAyK, MPENOJaBaTENb Ka-
dbenppr  Gmosornu  w  9KoJOTHH  3amaaHo-KazaxcTancKoro TOCYZapCTBEHHOTO —YHUBEPCHTETA
uM. M. ¥Yremucosa, ox_ch@mail.ru

IlapkaeBa JabBepa IllarmayanoBua — xwangugaT OHOJOTHYECKMX HAyK, [OMEHT Ka-
(enpor  Gotanukn u  ¢GusnoaOrHU  pacteHnii MOPJOBCKOTO TOCYZapCTBEHHOTO YHUBEPCUTETA
um. H. II. Orapesa, elsharaeva@yandex.ru

IIuroBa Upuna BacuibeBna — xangugar GHOJIOTHYECKUX HAYK, BEAYNMH OMOJOT OTIENA
OMOJIOTUN 1 HKOJIOTUU y4eOGHO-HAYYHOTO IeHTpa <«bortannueckuii cam» CapaToBCKOTO TOCYAapCT-
Bennoro yuupepcurera nm. H.T. Yepwnbimesckoro, flora.unc@yandex.ru.
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Pepakmus sxypHana «BectHuk MopaoBckoro yHuBepcurera»
00bsIBIsIET 0 HAGOpE HAYYHBIX CTaTeil

K ny6aukanuy npuHUMAIOTCS CTAaThbM, XPOHUKA, PEIeH3MH, 0030pbl KAHAM/IATOB U JIOKTOPOB
HayK, TpenojaBaTeieii, acClMpanToB U CTYJEHTOB CTapumx Kypcos (B coaBTOPCTBE).

MatepuaJibl, BBIIIOJHEHHBIE B TEKCTOBOM pegakrope MS Word, mpeicTaBisioTest B pelakifiio
B pacreyaTaHHOM M 3JIEKTPOHHOM BapUaHTaX.

Tlons: meBoe — 3 cM, Bepxuee u HIKHee — 2 cM, mpaBoe — 1,5 cM.

Tapuurypa — Times New Roman, kernb Bceil paGoTbl, KpoOMe AaHHOTAIMM U KJIOYEBBHIX
cJoB, -- 14, MexxcTpouHblil mHTEpBaT — 1,5. ABTOMaTHYECKNE MEPEHOCHI HE JIOMYCKAIOTCS.

O6bem crareit — 6—10 crpanmir.

[l XpoHuK, perensuit, 0630poB — a0 6 cTpaHuil.

TTopsiiok u3J0XKeHNsT MaTeprasa, KpoMe XPOHUKH, pPeleH3uii 1 0630poB

1. YK (IIpocTaBisercss B 1eBOM BEPXHEM YTy MEPBOH CTPAHMUIIBI).

2. HasBanne Ha pyccKoM ssbike (BBIpaBHEBAHME TI0 TICHTPY CTPAHMITBI, TIOTYKUPHBIM, TIPOIVCHBIMIL).

3. Vrmmmasst u davmmst agropa (aBTOpoB) Ha PyCCKOM si3bIKE (BbIPABHUBAFIE 1O TICHTPY, TIOTYKUPHBIM)

4. AHHOTanMs Ha PyCCKOM sA3bIKe (BBIpaBHUBaHME MO MIUPUHE CTPAHHIBI, Kerib 12).

5. Kimouesble coBa Ha PyccKoM si3bike (BbIpaBHMBAHWE 1O IMUPUHE CTPAHUIBI, KErab 12).

6. Haspanme na anr/miickoM s3bike (BBIpAaBHUBAHME IO IEHTPY CTPAHMIIBI, IOy KUPHBIM,
TIPOTMCHBIMY).

7. Wnwimaner n damunug asropa (aBTOpoB) Ha aHTMICKOM s3bike (BBIpaBHHBAHHE TIO
HEHTPY CTPAHUIIBI, TTOMY/KUPHBIM).

8. AHHOTAaNMs Ha aHTIMHCKOM fA3bIKe (BBIPABHMBAHHUE TI0 IMUPHUHE CTPAHMIIBI, Kerab 12).

9. Kumouesble ¢/10Ba Ha aHTIMHACKOM s3bIKe (BBIPABHUBAHUE TIO MIMPHHE CTPAHUIBI, Kerab 12).

10. OcHOBHOH TeKcT.

11. Cromcok mcnoJsib30BaHHBIX MCTOUYHNKOB.

CcbIKM Ha JIUTEpaTypy NPUBOAATCA B KBAaApPaTHBIX CcKoGkax (mampumep, [1, c. 222]).
CHucok WCMIOJb30BAHHBIX MCTOYHUKOB cOpTHpYyercss 1o ajidaButy u o(OpMJISeTcss COrJIacHO
tpeboBanusim [OCTa 7.1 — 2003. Chavasa yKa3blBalOTCS MCTOYHUKKM HA PYCCKOM SI3bIKE, 3aTeM —
Ha MHCTPAHHBIX s3bIKax. DaMuJny M MHUIUATIBI aBTOPOB B OMOIMOTPA(UUYECKOM CIHUCKE, a
TaKKe Ha3BaHHA HNCTOYHHUKOB JOJIXKHDBI 6bITb BEpHbIMHU, OIIHNCAHUA HUCTOYHUKOB — KaK MOKHO
6oJiee TIOJTHBIMU.

PucyHkn J10/KHBI ObITb Y€pPHO-OEJIbIMU, B OTAEJbHBIX (hailjiaX, MPOHYMEPOBAHDI, C BEPHBIMU
noanmesamu, xopomero kadectsa (e menee 600 ma 600 mmkceneit). B dopmare JPEG pucynkn
He nmpuHUMAIOTCsA. TaGauIbl TaksKe HyMEPYIOTCS U MOJIMUCHIBAIOTCS.

Oo6sizaresbia aBTopcKast crpaBka (Ha PycCKOM M aHTVIMIACKOM $I3bIKax). B Hell Heo6XoamMo yKasarh:

pavmmio, nMs, oryectBo (MOTHOCTBIO);

JIOJKHOCTD;

KOHTaKTHBII TesedoH;

azipec 3JEKTPOHHON MOYTHI.

CTaTbI/I, HE OTBEYAIONINEC BbBIICYKAa3aHHBIM TpeéOBaHI/ISIM, K HyéJII/IKaLII/II/I HC IPUHUMAIOTCA.

Pepaxrmst coxpansier 3a co00ii TIpaBo 0TKA3aTh B IyOJHMKAIMK CTaTbi ¢ OObSICHEHUEM TIPHYMH OTKA3a.

[Inaruar nezpormycrum.

DJIEKTPOHHbBIE Bepcuu cTareil OyIyT pa3MelieHbl Ha caiite Hayunoii aJieKTpOHHOI GHOJINOTEKH.

Anpec pempakiuu: 430005, r. Capanck, yiu. Bosbiiesucrckas, 68.

E-mail: vestnik_mrsu@mail.ru

IMOJIYTUH Cepreit BUKTOpoBHY — 3aMeCcTUTEb TJIaBHOTO pepaktopa. Temr.: (8342) 32-81-57.
TOPJIMHA Csernana BukrtopoBHa — oTBeTcTBeHHBIN cexperapb. Tem.: (8342) 48-14-24.

YYKAMKUHA Tarssina Anexcangaposna, ITYJOBKIHA JTio6oBb AHpeeBHA — PEAAKTOPDL.
Ten.: (8342) 24-25-18.
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