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Pestome. Lenb. MpuBoasTcs mMaTepuarsl N0 UCTOPUM MMOPOAKYCTUYECKUX McCrnefoBaHuin B Kacnnidckom mope.
CpenaH nporHo3 yroBOB Mpyu OTMEHE 3aKOHa 3anpeLLaroLLero BbioB pbibbl B OTKPbITOM Mope. MeTogbl. Mopoaky-
CTMYECKMEe CbeMKM BbIMOMHANNCL B COOTBETCTBUM C CYLLECTBYHOLLMMU MeToauKkaMmn. Beero npoBefeHo 3 ruapoaky-
CTMYECKMX CbEMKW. MccnenoBaHus BbIMOMHANMCH C MOMOLLbHO PbIBOMOMCKOBOrO MHOrOMYHKLMOHANBHOTO NaHopam-
HOro 9xonoTa — BuaeonnoTTepa. PesynbTathl. [MapoakycTUYeckue UCCNefoBaHNS MO U3YYEHWMIO NNOTHOCTM CKoM-
NEeHWit, NPOCTPAHCTBEHHOIO pacnpefeneHns 1 3anacoB KacnuicKUX MOPCKUX MUIPUPYIOLLMX Cenbien (LonruHckas
cenbab, kacnuiickuin n BonbLuernasblil My3aHKi) BbINOMHANNCH B anpene - Mae 2007r, B MeNkoBogHoi yacTn Cesep-
Horo Kacnus, ans yero Obimy BbINOMHEHbI 2 TMAPOAKyCTUYECKMe CbeMKW. B BECEHHWI nepuop, B pasHbIX paioHax
obcnegoBaHHOrO MONUroHa pa3MepHO-BECOBbIE XapaKTEPUCTUKI MOPCKMX MUTPUPYIOLLMX Cenbaen bbinu goctaToy-
HO CTaburbHbI - ANMHA LONMMHCKO CEMNbAy B YNOBaX KOHTPOMbHBLIX CTaBHbLIX CETEN B pasHbiX ydacTkax obcneno-
BaHHOro nonuroHa konebanack ot 23,6 go 30,0 cm, B cpefHeM cocTaensis 26,7cM, Macca - npu konebaHusix ot
212,3 0o 393r, B cpeaHem coctaBnss 275,0. v faHHble CBUAETENLCTBYIOT O TOM, YTO TEMMEPATYpHbIN dhakTop
OTHOCUTCS K YNCITY BaXHEMLLMX abuoTMYecknx hakTopos, onpeaenstoLmx NnoTHOCTb CKOMEHMA, MecTa 1 panoHbl
KOHLIEHTPaLMn MOPCKUX MUTPUPYIOLLMX CENbAen B NpeaHepecToBbln Nepruos. 3akntoyeHue. icnonb3osaHue ruapo-
akyctuyeckoro metoga B Kacnuiickom mope 6onee 40 net nokasano ero penpe3eHTaTMBHOCTb U HaAEXHOCTb Mpu
OLIEHKE 3anacoB MOPCKWX pbl6. YMCNEHHOCTb MOPCKUX MUTPUPYIOLLMX cenbaeii B CeBepHoM Kacnum TecHo cBsidaHa
C €ro TemnepaTypHbIM PEXMMOM W BO3pacTaeT Npu ee yBenuyeHun. bromacca MOPCKUX MUTPUPYIOLLMX Cenbaen
CesepHoro Kacnns konebnetcs oT 3 40 5-TW ThICSY TOHH, YTO SIBASETCS CYLLECTBEHHBIM Pe3epBOM PbiBHOM Mpo-
MbllwneHHocT KasaxcTtaHa u Poccun. B COBPEMEHHBIX SKOHOMUYECKMX YCINIOBMSX rMAPOaKyCTUYECKUA MEeTog Aor-
KEH CTaTb OCHOBHBIM B OLiEHKe 3anacos pbi6 CeepHoro Kacnusi.

KntouyeBble cnoBa: rugpoakycTuka, rmapoakyCTuieckme UCCresoBaHus, NPOrHo3, BbINOB phibbl, Mpasuia pbiOonos-
ctea, CeBepHbii Kacnnit, Poccus.
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Poccuu: akonorus, passutie. 2015. T.10, N4. C.8-23. DOI: 10.18470/1992-1098-2015-4-8-23
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Abstract. Aim. We present materials on the history of hydroacoustic research in the Caspian Sea and forecast of
catches in case of abolition of the law prohibiting the fishing in the open sea. Methods. We have carried out three
hydroacoustic surveys in accordance with existing procedures. Investigations have been conducted using fish-finding
multifunctional sonar panorama video-plotter. Results. Hydroacoustic researches on the density of accumulations,
spatial distribution and stocks of Caspian Sea migrating herring (Dolginskaya herring, Caspian and bigeye shads)
were carried out in the period of April - May 2007, in the shallow part of the North Caspian Sea, and for this we have
performed two hydroacoustic surveys. In the spring, in different areas of surveyed area size and weight characteris-
tics of marine migratory herrings were fairly stable; the length of Dolginskiy herring caught in control fixed nets in
different parts of the area surveyed ranged from 23.6 cm. to 30.0 cm, with an average of 26,7 ¢cm; as for the weight, it
fluctuated from 212.3g. to 393g, with an average of 275.0 g. These data indicate that the temperature factor is one of
the most important abiotic factors that determine the density of accumulations, places and areas of migratory sea
herring in the pre-spawning period. Conclusion. Using hydroacoustic sonar method in the Caspian Sea for more
than 40 years has shown its representativeness and reliability in assessing marine fish stocks. The number of marine
migratory herring in the North Caspian Sea is closely linked to the temperature of the water and with the increase in
temperature we can observe increase in the number. The biomass of marine migratory herrings in the Northern Cas-
pian Sea varies from 3 to 5 thousand tons, which is a significant reserve for the fishing industry of Kazakhstan and
Russia. Under the current economic conditions the hydroacoustic sonar method is to become a major tool for as-
sessment of fish stocks in the North Caspian.

Keywords: hydroacoustics, hydroacoustic research, forecast, fish catch, fishing regulations, the Northern Caspian,
Russia.
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BBEJEHHUE

B mocnenHre TOIBI OA BIMSHHEM psizia
HC6HaFOHpI/IﬂTHLIX 9KOJIOTUYICCKUX U aHTPOIIO-
T€HHBIX (i)aKTOpOB 3armacbl MHOTHUX BaXXHBIX
IIPOMBICJIOBBIX MOPCKHX, NMPOXOAHBIX, U TOIY-
IIPOXOJHBIX PbIO B BOIr0-KaCMUHCKOM U ypalo-
KacTMHCKOM OacceiiHe CYIIECTBEHHO COKpAaTH-
JHCH.

B ycnoBuAX pBIHOYHOH AKOHOMHKH B
CBSI3U C MMEIOIUMH MECTO MCKAXEHUSIMU TIPO-
MBICIIOBOH CTAaTHCTHKH PE3KO OTPaHWYHIINCH
BO3MOKHOCTH NMPUMEHEHHS B CBIPEEBBIX PBIOO-
XO3AHCTBEHHBIX HCCIEIOBAHUSX TPAAUIMOH-
HBIX «pPacCUCTHBIX» MCTOJ0B, OCHOBAHHBLIX Ha
3HaHNY BEJIMYMHBI TOJOBOTO YJIOBA U 3HAYCHHI

KO3 GUIIMEHTOB TPOMBICIIOBOM  CMEPTHOCTH
3KCILTyaTUPyEeMOro cTaja.

C y4eToM CIIOXHBIICHCS CUTYallMUd OCO-
00¢ 3HaUCHHWE B ATHX YCJIOBHUSIX MPUOOpETarOT
WHCTPYMEHTAJbHBIE METOJIbI, OCHOBAaHHBIC Ha
MPSIMOM  y4eTe YHCIICHHOCTH PBIO B BOJOEME.
Cpenn MHOXXECTBa METOJIOB THAPOAKYCTHYE-
CKHI METOJ| COCTOSIHUS 3aI1acOB PbIO SIBISICTCS
HauboJyiee pacIpOCTPaHEHHBIM M Pperpe3eHTa-
THBHBIM.

Ucropust ruapoakyCTHUECKHX HCCIIe-
noBaHuii, mpoBoguMbix B Kacmuiickom Mope,
oxBarbiBaeT 40-neruuii nepuoa. B 1974-1990
IT. HAYYHBIC COTPYIHHUKHU JTA0OPATOPUU THIPO-



IOl POCCUU: IKONOrrua, PASBUTUE Tom 10 N4 2015
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.10 no.4 2015

OBLLME BOMNPOCHI
GENERAL PROBLEMS

)
Agd
AN
(-
PH|
\w
a1

MPEAMOCHUIKI MPOJIOBOJIbCTBEHHOMN
Oesomacuoctu Poccuu n Kaszaxcrana

bnazooapuocmu: 1. VccnenoBaHue BBINOJHE-
HO TpU TojJepkke MHUHHCTEpCcTBAa 00pa3oBa-
HUA 1 Hayku Poccwmiickoit ®Dexeparnnu, cormna-
menue Ne 14.574.21.0109 (yHuKanbHbIN HJICH-
TU(PUKATOP MPHUKIATHBIX HAYYHBIX HCCIIEI0BA-
uuit (mpoekrta) — REMEFI57414X0032).

2. ABTOpHI BBIpaXXalOT MCKPEHHIOIO Oarojmap-
HocTh gaupekropy KacnHHWPXa Bnagumupy
[TpoxodreBuuy MBaHOBY 3a OpraHU3aIHiO pa-
00T 1O BHEIPEHHUIO THAPOAKYCTHICCKUX METO-
noB B Kacrniuiickom mope. Kpome atoro aBTopsl
npu3HaTeNbHbl BceM coTpynHukam KacnHIIP-
Xa mpopaboTaBIMx BMecTe ¢ Hamu Ooisee 30
JeT.
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®AKTOPbI HAHOTFXHOJ'IOFVIVI N BUOPA3HOOBPA3ME:
9KONOMMYECKUN N OBPA3OBATEJIbHbIW ACMNEKTbI

Apmemuii B. Ko3zayek
Accoyuayus «Ob6beduHeHHb Il yHugepcumem umeru B.. BepHadckozo»,
Tambos, Poccus, artem_kozachek@mail.ru

Pestome. Lienb. PaccmoTpeTb 0COBEHHOCTY BMUSIHUS HAHOTEXHOMOTMIA Ha GuopasHoobpasve B Byaywem. Metoabl.
MpeanaraeTcs NOAXOM, B COOTBETCTBUM C KOTOPbIM HAHOTEXHOMOMWN PaccMaTPUBAIOTCS KaK KItoYeBble TEXHOMOTUM
LUECTOr0 TEXHONOMYECKOro yknaga. Mpu aTOM CYMTaeTcs, YTO HAHOTEXHOMOMN MOryT ObiTb Kak MCTOYHMKOM BO3-
MOXHbIX 3Komoryeckix npobnem ByayLuero, Tak 1 OCHOBOW Ans CO3LaHMs HOBbIX NEPCMEKTHUBHBIX BULOB SKOMOMM-
4ECKOW TEXHMKM M TEXHOMOTUIA. TaK Kak BCE BbILLIENEPEYNCTIEHHOE BaXKHO Kak B pamkax COOCTBEHHO MpUPOA0OXpaH-
HOW [esATENbHOCTU, Tak W AN Leneil npoheccMoHanbHON UHXEHEPHO-3KOMOTMYECKOW MOAFOTOBKM, TO B AaHHOM
paboTe npeanaraeTca paccmaTtpuBaTth Npobnemy BO3gencTBus HaHOTEXHONOTU Ha BropasHoobpasue 1 CocTosHME
OKpYXaloLLeln NMPUPOSHOV cpedbl Yepes akomoryeckie u obpasoBatenbHble acnekTsl. PesynbTatbl. PaccMoTpeHb!
1 NpoaHanu3npoBaHbl 3Kororyeckiie 1 0bpasoBaTenbHblE acnekTbl NPUMEHEHUS HAHOTEXHOMOMMIA B Nepuog, Lue-
CTOTO TEXHONOMMYECKOro Yknada. Peanusauus npoueaypbl UX aHanusa cnocobCTBOBana BblgeneHunto 1 cuctematu-
3aUMM pasnnYHbIX haKTOPOB BO3AENCTBUS HAHOTEXHONOTUIA Ha GropasHoobpa3sne 1 COCTOSHIE OKpYXatoLlen npu-
POJHOM Cpefbl, OnpeseneHno BapuaHToB NpeaynpexaeHus u npounakTuki Takux aktopos. Ha ocHoBe pesynb-
TaTOB TaKMX UCCre[oBaHNi Obinn BblgeneHbl 06pa3oBaTenbHbIE acnekTbl NPOECCHOHANBHOM MOATOTOBKM MHKEHE-
POB-3KOMOrOB B NEpUOZ, LUECTOrO TEXHOMOMYECKOTO YKIaza, OnpeaeneHa HoBast HanpaBneHHOCTb Takon MOArOTOBKY
B LUECTOM TEXHONOMMYECKOM YKMafe, koTopasi npegnonaraeT, N0 MHEHUIO aBTopa, 13yyeHne 0COOEHHOCTEN paLmo-
HamnbHOro M GepeXnMBOro 1CMoMb30BaHUS MPUPOAHBIX PECYPCOB C MPUMEHEHNEM COOTBETCTBYHOLMX MHHOBALMOH-
HbIX 3KONOrOOPUEHTUPOBAHHbIX HAHOTEXHONOMAN, BOCTIMTAHWE CTYEHTOB C TOYKM 3PEHWs MOHUMaHWS NPUYMH, No-
CMEeACTBUN W NyTeih NpeaoTBpaLLeHms rnobanbHOro Kpuanuca pecypcoB Ha MiaHeTe B CBA3W C NOSIBNEHUEM HOBOTO
Knacca HaHo3arpsi3HeHui. BbiBoabl. TMonyyeHHble pesynbTathl MOTYT ObiTb PEKOMEHAOBAHbI K MPUMEHEHWIO Ha
npakTuke kak ans Gonee yrmybneHHOro aHannaa KOHKPETHbIX 3KOMOTMYECKUX Npobnem NMpUMEHEHUs HaHOTEXHOMO-
MR, Tak 1 Ans nepecMoTpa MOAXOL0B K MPOEKTMPOBAHMIO COAEPXaHNs MPO(ECCUOHANBHON NMOATOTOBKMA NHXEHEpa-
akonora byayLyero.

KntoueBble cnoBa: akTopsl, HaHOTEXHoMNoMK, GropasHoobpasme, COCTOSHUE OKpYXKatoLlei NPUPOAHON Cpedbl,
9KONOmWS, LUECTON TEXHOMNOMMYECKIUIA YKz, HAHO3arpsA3HEHMS, MPOGeCCoHarnbHas NOArOTOBKA UHXEHepa-aKkosora.

®opmart uutupoBanusa: Kosauek A.B. dakTopbl HaHOTEXHOMOTMI 1 GruopasHoobpasie: akonornyeckuin n obpasoa-
TenbHbIN acnekTbl // FOr Poccuu: akonorus, passutue. 2015. T.10, N4. C.24-38. DOI: 10.18470/1992-1098-2015-4-
24-38

FACTORS OF NANOTECHNOLOGY AND BIODIVERSITY:
ENVIRONMENTAL AND EDUCATIONAL ASPECTS

Artemiy V. Kozachek
Association United University of V.I. Vernadsky,
Tambov, Russia, artem_kozachek@mail.ru

Abstract. The aim is to consider the features of impact of nanotechnology on biodiversity in the future. Methods. We
suggest an approach, according to which nanotechnologies are viewed as key technologies of the sixth technological
order. It is assumed that nanotechnology may be a potential source of environmental problems of the future, and the
basis for the creation of new advanced types of environmental engineering and technology. Since all of the above is
important both within the actual environmental performance and for the purposes of professional engineering and
environmental training. We suggest in this paper to view the problem of the impact of nanotechnology on biodiversity
and the state of the environment through environmental and educational aspects. Results. We considered and ana-
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lyzed the environmental and educational aspects of the application of nanotechnology in the period of the sixth tech-
nological order. Implementing procedures for their analysis has contributed to the identification and systematization
of the various impacts of nanotechnology on biodiversity and the state of the environment, and identification of op-
tions for the prevention of such factors. Based on the results of such studies we have identified educational aspects
of training environmental engineers during the sixth technological order; defined a new focus of the training in the
sixth technological order, which involves, in our opinion, the study of features of a rational and prudent use of natural
resources with the use of appropriate innovative eco-oriented nanotechnology, education of students in terms of the
understanding of the causes, consequences and ways to prevent the global resource crisis on the planet due to the
emergence of a new class of nano-contamination. Main conclusions. The results can be recommended to be used
in practice for more in-depth analysis of the specific environmental challenges of nanotechnology, and revising ap-
proaches to the design of the content of training of future environmental engineer.

Keywords: factors, nanotechnology, biodiversity, state of the environment, ecology, sixth technological order, nano-
pollution, training of environmental engineer.

For citation: Kozachek A.V. Factors of nanotechnology and biodiversity: environmental and educational aspects.
South of Russia: ecology, development. 2015, vol. 10, no. 4, pp. 24-38. (in Russian) DOI: 10.18470/1992-1098-2015-
4-24-38

BBEJEHHUE

OpuentupoBoyno B 2005-2020 r. (o Ky, HaHOOOOpPYIOBaHHE, OMOTEXHOJIOTHH,

MHEHHUIO PA3IMYHBbIX YY€HBIX) BCTYMHJI (BCTY-
nuT) B a3y pocta HOBBIH — wecmoii — mexHo-
noeuyeckutl ykaao. Tak Kak 9TOT VKA TOIBKO
HACTYIAEeT, TO Mbl CUUTAEM Ba)KHBIM PacCMOT-
peTh ero ocobeHHocTH TojpoOHee. Hacryruie-
HHE MIECTOTO TEXHOJOTMYECKOTO YKIIaAa B
Havane XXI Beka OyJeT onpeesaTh CUCTEMY U
coJiepKaHue MpodheCCHOHATLHON eATENbHOCTH
¥ TpoeCCHOHAIILHON TOJrOTOBKH HHKEHEpa-
IKOJIOTA.

Hauano TexHosjoruueckoro ykiaaa o0-
pa3yloT mexHonocudeckue UHHOBAYUU (HOBOG-
6eoenust). B TO ke BpeMs W3 0OIIeH Teopuu
TexHoc(eps! [1,2] U3BECTHO, YTO UMEHHO TeX-
HOJIOTUYECKHE HWHHOBAIMHM ONPEACTSIIOT CTe-
MeHb HETaTHBHOCTH/TIO3UTHBHOCTH  BO3ICH-
CTBHS TEXHOC(EPH Ha OKPYKAIOUIYIO CPEIy H,
B TO )K€ BpeMsl, IMEHHO TE€XHOJIOTUYECKHE WH-
HOBalUU (OPMUPYIOT HOBBIC MOAXOJBI M WH-
JKCHEPHBIC PEIICHHS MO OXpaHe OKpYKaromen
CpelIbl BO BpeMs HOBOIO TEXHOJOTMYECKOTO
yKJIafa.

VY4eHble, 3aHUMAIONIHECs MPOodIeMaMu
TEXHOJOTUYECKUX YKIAI0B, BBINCITIOT PSII
MIPOU3BOICTBEHHBIX TEXHOJIOTHH, KOTOPBIE CTa-
HYT OCHOBOH IIECTOr0 TEXHOJIOTMYECKOTO
ykiana. Tak, Mo MHEHHUIO akaaemuka Poccuii-
ckoil akagemun Hayk (PAH) C.}O. I'masbeBa (c
COaBTOpaMH) B Ka4eCTBE TEXHOJIOTHUH IIECTOrO
TEXHOJOTHIECKOTO YKJana HEOOXOIMMO OTMe-
TUTh «HAHODJICKTPOHUKY, MOJIEKYIIPHYIO U
HaHO(OTOHUKY, HAHOMAaTEepUAJIbl U HAHOCTPYK-
TYpPHPOBAaHHBIC MOKPBHITHS, ONTHYECKHE HAHO-
MaTepHalbl, HAHOTCTCPOTCHHBIC  CHCTECMEL,
HaHOOMOTEXHOJIOTUH, HAHOCUCTEMHYIO TEXHH-

OCHOBAaHHBIE Ha JIOCTHXKEHUSX MOJIEKYJISIPHOMN
OMOJIOTMM W TEHHOW WH)KEHEPWUH, HAHOTEXHO-
JIOTHH, CHCTEMBI UCKYCCTBEHHOI'O MHTEJICKTA,
ro0asibHble MH(POPMAIMOHHBIE CETH M HHTE-
TPUPOBaHHBIE BBICOKOCKOPOCTHBIE TPAHCIOPT-
HbIE CUCTeMBI» [3], mpruueM HaAaHOTEXHOJOTHHU B
ero paboTe CYHMTAIOTCS KIIIOUEBBIM (HaKTOPOM
JTAHHOTO TEXHOJIOTMYECKOT0 YKIIaza.

B uucie TexHoNMoruit 3TOTO XK yKiana,
HanpuMmep, Tnpodeccopom B. T'opmieHHHBIM
Ha3bIBAIOTCS CJENYIOIINe: TeHHAas WHKEHEPHS;
OMOMHKEHEPHUs; HAHOTCXHOJOTHH; HWHIYCTPHS
HOBBIX MAaTEPUAJIOB; TEXHOJOTHH JHEPro- H
pecypcoOepeskeHusi;  HOBbIE  TPAHCIOPTHBIC
TEXHOJIOTUHU; HOBBIE KOCMHYECKHE TEXHOJOTHH
[4].

Axanemnk PAH E. KaOinoB Bwigessier
TaKre HAyKOEMKHE WHHOBAI[MOHHBIE TEXHOJO-
THUM [IECTOTO TEXHOJOTHYECKOrO YKIajaa, Kak
«OW0- U HAHOTEXHOJIOTHH, TCHHAS WHKCHEPHS,
MeMOpaHHbIC U KBAHTOBBIE TEXHOJIOTHUHU, (HOTO-
HUKa, MUKPOMEXaHUKa, TepMOsIepHasi JHepre-
THKaY [5].

Hokxtop TexHuueckux Hayk B.M.
ABep0Oyx, mosTopsisi nonoxxeHus padotsr C.10.
['masbeBa, B 4mcie TIABHBIX TEXHOJOTHMA IIle-
CTOT'0 TEXHOJIOTMYECKOTO YKJIaJa TaKKe Hasbl-
BaeT POOOTOTEXHUKY, THOKHE aBTOMAaTHU3UPO-
BaHHBIC MMPOU3BOJICTBCHHBIC CHCTEMBI, KOCMH-
YECKUE TEXHOJIOTHH, MPOU3BOJICTBO KOHCTPYK-
[IMOHHBIX MaTEpHAJIOB C 3apaHee 3aJaHHBIMH
CBOMCTBaMH, aTOMHYIO IPOMBILIUIEHHOCTh H
SHEPIreTHKY, WHHOBAIIMOHHBIC aBUATICPEBO3KH,
BOJIOPOJIHBIC TEXHOJIOTHUH, UCIIOJIb30BaHHE BO3-
OOHOBJISIEMBIX UCTOYHUKOB JHEPTHUH [6].
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MPUPOJIbI, UX KITacCU(UKAIMS, 3HAYECHUE B XO-
3SMCTBCHHOU JICSTEILHOCTU UYEJIOBEKA, a TAKKE
paccMmaTpuBarOTCs TII00aIbHBIE MPOOIEMbI HC-
TOJIb30BAHUSI HAHOTEXHOJIOTHIA, TPUYUHBI JIaH-
HBIX MPOOJIeM, UX OCHOBHBIC HETATUBHBIC TI0-
CJIEJCTBUSl IJIsl KUBOM U HEXUBOM IPUPOIBI U
JUTSL 4eJTIOBEKa B PAMKaX IIECTOTO TEXHOJIOTHYIE-
CKOTO yKJaja. 3ajaueil JaHHOTO pasjesa sSBisi-
€TCsl OCMBICJIEHUE TOH CUTyallUuM, 4TO IpUMeE-
HEHHE HAHOTEXHOJOTHH TpPHUBEAET K OMpene-
JICHHOMY HETaTHBHOMY BIUSHUIO Ha JIpyTHE
MPUPOJIHBIE OOBEKTHI U HA KU3Hb CAMOTO Yello-
BEKa U MMOHUMAHUE POJU U BO3MOYKHOCTEW ue-
JIOBEKa B YXYJAIICHUH COCTOSIHHSI TPHUPOTHBIX
pecypcos.

2. Paznen, B KOTOPOM MpeiJiararoTcs
MyTH TPEIOTBpaIleHus] OyIymero HaHO3KOJIO-
TUYECKOT0 KpH3uca. 3ajja4ueil TaHHOTO pa3jelia
sBIIIeTCSl  00eCTeueHHe CTYAEHTOB-IKOJIOTOB
uH(pOpManueil 0 TOM, KaKk YMCHBIINTh HEra-
THUBHOE BJIMSHHE HAHOTEXHOJIOTUH Ha JKUBBIE M
HEXHBBIE PECYPCHI IUIAHETHI, BO3JIEHCTBYS IO-

JUTHYECKUMH, TEXHUYECKUMHU U OHOTEXHOJO-
TUYECKUMHU METOJaMH B TIJI00QJIbHOM MacIlTa-
6e. OnHUM W3 BaXHEHIINX HANpaBlICHUH, pac-
CMaTpUBAEMbIX B JIAHHOM pazjielie, JIOJDKHO
CTaTb W3yY€HHE COBPEMEHHBIX U OyIylIux
HAI[MOHAIBHBIX W 3apyOCKHBIX WHHOBAIMOH-
HBIX 9KOJIOTHUECKHUX u WHXEHEPHO-
9KOJIOTUYECKUX HAHOTEXHOJIOTHMH OYUCTKUA BO-
JIbI, BO3/TyXa, COXpAaHEHHS TIOYBBI U TIepepadoT-
KM OTXOJIOB, CHFDKEHHUSI BPEIHBIX IHEpreTHue-
CKHX BO3JICMCTBHM, a TaK)K€ HOBEMIIMX HAHO-
TEXHOJIOTUH DJHEPro- U pecypcocOepeKeHus,
4TO 0COOCHHO aKTyaJbHO M B YCIOBHUSX COBpe-
MEHHOTO JKOHOMHYECKOTO KpHu3nca. 3Jech
HEOOXOJIMMO O0paTUTh OCOOCHHOE BHUMAHUE
Ha cucteMy (HPOpPMUPOBAHUS IIECTOTO TEXHOJO-
TUYECKOTO yKJa/ia B DKOHOMHUKE CTpaH TUIaHe-
ThI, TaK KaK WUMEHHO 3TOT TEXHOJIOTUYECKHUI
yKJIaJ OmnpeAensT OyAaylmuid ypoBEeHb MHHOBA-
[IMOHHOCTH M TIPUMEHHUMOCTH HOBBIX 3KOJIOTO-
OPHUEHTHUPOBAHHBIX TEXHOJIOTHUECKHUX U JIPYTUX
peLLEHUI.

3AK/IIOYEHHUE

TakuMm 00pa3oM, HaMU PacCMOTPEHbI
9KOJIOTHYECCKAE W 00pa30BaTEIbHBIC ACIICKTHI
MIPUMEHEHUs] HAaHOTEXHOJIOIMH B Mepuoj Iue-
CTOIr'0 TEXHOJIOTMUECKOr0 YKIaja.

AHanmn3 9KOJOTHYECKUX ACTIEKTOB MO3-
BOJIWUT BBIJACTHUTH (DAKTOPHI HAHOTEXHOJIOTHH,
OTIpECIIOIINE OYAyIINe dKOIOTHUSCKHIE TIPO-
6JeMBbl, ¥ CUCTEMAaTU3UPOBATh YKA3aHHbIEC IPO-
O5eMbl, a TakXKe BBIICIUTH U TPYNIIHUPOBATH
COOTBETCTBYIOIIIME  BO3MOXKHBIE  NPHUPOJIO-
OXpaHHbIE PelIeHUs ONKaiiero oyayIero.

3TO MO3BOJIMIIO JlaJiee TEePEeNTH K mepe-
CMOTpPY 00pa30BaTENBHBIX ACIEKTOB Mpodec-
CHOHAJIbHOM NOATOTOBKH MHKEHEPOB-IKOJIOrOB
B TECPHOJ IIECTOr0 TEXHOJIOTUYECKOTO YKIaaa
U OTIPEICTUTh HOBYIO HAIPABICHHOCTH JKOJO-
TMYECKOM MeJaroruky B MIECTOM TEXHOJIOIHYe-
CKOM YKJIaJie, a UMEHHO HAaIpaBICHHOCTb Ha
U3yUYCHHE ACIEKTOB PAIMOHAIBHOTO U Oepex-
JIMBOT'O MCIOJIb30BAHUS IPUPOIHBIX PECYPCOB C
MIPUMEHEHUEM COOTBETCTBYIOLIMX WHHOBALU-
OHHBIX 3KOJIOTOPHEHTHPOBAHHBIX HAHOTEXHO-

JIOTHH U, Yepe3 «IpU3My» TaKoro U3Y4YCHHUs, —
Ha [IOHMMaHWE MPUYMH, IOCIEICTBUM U MyTel
MIPEIOTBPAICHHS TTI00ATFHOTO KpU3Hca pecyp-
COB Ha IJIAaHETE B CBS3U C IMOSBIEHUEM HOBOI'O
KJlacca 3arpsi3HEHUH, a IMEHHO HaHO3arpsizHe-
HUH. JlaHHBIA TIpollecC JIOJDKEH 005S3aTeNIbHO
YUUTBIBATH HOBBIE IKOHOMHYECKHE M TEXHOJIO-
TUYECKUE YCJIOBHUS, OIMpPENENAIONe KaKk Mpo-
[IECCHI I00aThbHOTO TEXHOTEHHOI'O BJIMSHUS Ha
OKPY’KaIOIIYI0 Cpely, TaK U BO3MOXKHBIE TEX-
HOJIOTUYECKHUE IMOJIXOJbI, pa3padaTbiBaeMble
KJIacTepamMu rI100aJbHON SKOHOMHUKH B pamMKax
Pa3BUTHS LLIECTOI0 TEXHOJIOIMUYECKOTIO YKIIaJa.

[ony4enHble pe3ynbTaThl MOTYT OBITH
PEKOMEHIOBaHbl K NMPUMEHEHHIO Ha IMPaKTHKE
Kak Juist Oojee yriryOJIeHHOTO aHaju3a KOH-
KPETHBIX YKOJOTMYECKUX MpoOIeM NpHMEHe-
HUS HAHOTEXHOJIOTWH, TaKk M A MepecMoTpa
MOJAXOJIOB K MPOSKTUPOBAHHUIO COJCPIKAHHS
Mpo(eCCHOHATTPHON TTOATOTOBKH  HWH)KEHEpa-
JKOoJIOTa OyayIIero.
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NPUPOAHbBIE OCHOBbI U XYAOXECTBEHHbLIE CPEACTBA COBPEMEHHOI'O
AEKOPATUBHO-NMPUKNAQHOIO UCKYCCTBA ATECTAHA

Fam3am I'. [a3umazomedos

kaghedpa pekpeayuoHHoU 2eozpaguu U ycmolyugo20 passumusi,
MHemumym 3konoauu u yemoU4ugo2o pasgumus
Llazecmatckoao 2ocydapcmeeHH020 yHusepcumema,
Maxaukana, Poccusi, gamzats1@mail.ru

Pestome. Llenbto sBnsietcs 0600LLEHHbIN aHanW3 MCTOPUM CTaHOBMEHUSI HOBOTO XYL0XXECTBEHHOIO A3blka B COBpE-
MEHHOM AeKopaTUBHO-NPUKNaaHOM uckyccTae [arectaHa. HoBaTopCkuin MOMCK XyAOKHUKOB-MPUKIAAHUKOB NOMYYNN
JanbHelllee passuTie B cepuu paboT BedylLMX MAcTepoB HApOAHbIX XyAOXKECTBEHHbIX MPOMbICIOB [larectaHa.
O6cyxpaeHne. Ha NpoTskeHUM ThiCAYENeTUn [eKopaTUBHO-NPUKNagHoe 1CKyccTBO [larectaHa Bbino opraHnyeckm
CBA3aHO C XM3HbIO HApoaa, C ero BbITOBbIM YKNa[oM 1 MOBCEAHEBHON AEATENBHOCTbIO, C €r0 MUPOBOCTIPUSTUEM W
NOHUMaHWeM npekpacHoro. Ewé B cepeaunHe 1 ThiC. A0 H.9. B TOPHOM [larecTaHe BbICOKOW CTEMEHN COBEPLLEHCTBA
[OCTUMNIO XyOOXECTBEHHOe DPOH30BOE NUTLE, Hanbonee SPKO NPeACTaBMEHHOe CTATyaTKaMW Pa3fYHbIX AUKUX W
BOMALLHNX XMBOTHbIX. /1306paxeHmns XMBOTHbIX TpakToBaHb! 0606LieHHO, Be3 npopaboTkv Menkux geTtanen, Ho ¢
BblAENeHNeM xapakTepHbIX YepT 3KCTepbepa. B gekopaTuBHO-NpUKNagHOM UCKYCCTBE CpeaHeBekoBoro [larectaHa
4acTo BCTpeYaeTcs napHoe u3obpaxeHue NTuy. JTa repanbanyeckas KOMNO3NLMS, ABYXYACTHAs UMK Xe — B CoYe-
TaHUM CO CBSILLEHHbBIM [1lepeBOM — Tpéx4yacTHasl, NPeLCTaBNeHHas B MeTannonnactuke 1 pe3sbe no kamHio 1 aepe-
BY, OKkasanacb OAHOW M3 W3MobreHHbIX 1 YCTOMUMBbLIX LeKopaTUBHbIX TeM, koTopast DbiToBana B TeYEHWE BCEro
CpeaHEeBEKOBbSA U JOXWUMa [0 HALWMX AHEN, NoMy4MB JanbHelillee pasBuTUE W YCOBEPLUEHCTBOBAHWe, yHacnea0Ba-
Hbl MacTepamu [larectana. 3akntoueHue. [pu Co3aaHMM NPOU3BEAEHMI AEKOPATUBHO-NPUKNAAHOMO UCKYCCTBA Ma-
cTepamMn UCMOMb3YKT MHOroobpasHble TPaAUUMOHHbIE OEKOPATUBHO-TEXHUYECKNE MPUEMBI, APEBHWE, HO Cylle-
CTBEHHO NMepepaboTaHHble 1 NepeocMbICNEHHbIE U300pasuTenbHbIe CHOXETbI U OpHAMEHTambHble MOTMBLI. Hapoa-
Hble MacTepa kak Obl yTBepXaaT B CBOEM MCKYCCTBE €MHCTBO YeNoBeka M Npupobl. BomnblUMHCTBO OpHaMeH-
TanbHbIX MOTMBOB, PacnpoCTPaHEHHbIX B [larecTaHe, BOCXOAAT K BMOMHe OnpeAenéHHbIM NpUpOaHBIM NpoToTANaM.
Camm KOMMO3MLMOHHBIE MOCTPOEHNS, Kak MOKa3biBaEeT XyAOXKECTBEHHbIN aHanu3, Tak Xe Hepeako 3aMMCTBOBaHb! Y
npupogbl. ATO OLLyLLEHWe CTAHOBWUMOCh YCIIOBUSIMU KyNIbTYPHOTO M BMONMOTMYECKOro pasBuTUS, BbICTYNas Kak dak-
TOP KOSBOMIOLMM YENOBEKA U MPUPOAbI.

KntoueBble cnoBa: OpHaMeHT, KOMMO3NLKS, OpHAMEHTanbHbIE OPMbl, TPAAULMOHHBIE MOTMBI, TPAAULMK, HOBa-
TOPCTBO, AEKOPATUBHO-NPUKIAAHOE UCKYCCTBO, CTUMN30BaHHbIE M306PaXeHNs KUBOTHbIX, PACTUTENbHBIN Y30p.

®opmat umtuposanus: asumaromesos I MpupogHble OCHOBBI U XYAOKECTBEHHbIE CPEACTBa COBPEMEHHOMO
[JeKopaTuBHO-NpuKnaaHoro uckycctaa [larectana // HOr Poccuu: akonorus, passutue. 2015. T.10, N4. C.39-50. DOI:
10.18470/1992-1098-2015-4-39-50

NATURAL BASES AND ARTISTIC MEANS OF MODERN ARTS
AND CRAFTS OF DAGESTAN

Gamzat G. Gazimagomedov

Department of Recreation Geography and Sustainable Development,

Institute of Ecology and Sustainable Development, Dagestan State University,
Makhachkala, Russia, gamzat51@mail.ru

Abstract. The aim is to carry out a generalized analysis of the history of formation of a new artistic language in con-
temporary arts and crafts of Dagestan. An innovative search for applied artist has gained further development in a
series of works of the leading masters of folk arts and crafts of Dagestan. Discussion. For millennia, arts and crafts
of Dagestan have been organically linked with the life of people and their everyday way of life and daily activities,
with their worldview and understanding of beauty. In the middle of the 1st millennium BC in the mountainous Dage-
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stan, art of bronze casting has reached a high degree of perfection, most vividly represented by statues of different
wild and domestic animals. Images of animals are interpreted generically, without study of small details, but with the
characteristic features of the exterior. Paired images of birds are often found in the arts and crafts of the medieval
Dagestan. This heraldic composition, two-part or in conjunction with the sacred tree - a three-part, presented in met-
al-plastic and carved stone and wood, was one of the most popular and enduring decorative items that was common
during the Middle Ages and has survived to the present day. This also has been further developed and improved and
inherited by craftsmen of Dagestan. Conclusion. When creating works of arts and crafts craftsmen use diverse tradi-
tional arts and engineering techniques, the ancient but substantially revised and reinterpreted iconic scenes and
ornamental motifs. In art, folk craftsmen emphasize the unity of man and nature. Most ornamental motifs common in
Dagestan, go back to the very specific nature prototypes. Compositional structure, as the artistic analysis shows, is
often borrowed from nature. This feeling becomes a condition for cultural and biological development, acting as a
factor of co-evolution of man and nature.

Keywords: ornament, composition, ornamental shapes, traditional motifs, traditions, innovation, decorative and ap-
plied art, stylized images of animals, floral design.

For citation: Gazimagomedov G.G. Natural bases and artistic means of modern arts and crafts of Dagestan. South
of Russia: ecology, development. 2015, vol. 10, no. 4, pp. 39-50. (in Russian) DOI: 10.18470/1992-1098-2015-4-39-
50

BBEJEHHUE

BaxHoil  cTOpOHOH  TpaguLUOHHOMN THUIIOB OPHAMEHTA, PacIpOCTpaHeHHbIX B [lare-

HapOJIHON KyJbTYpHI CIEIyEeT CUUTATH €€ OCO-
00oe KayecTBO, KOTOPOC B COBPEMEHHOH Hayd-
HOM TEPMUHOJIOTMHU MOXHO 0003HAUUTh YCJIOB-
HO KaK «IKOJIOTMYHOCTb». PaboTas UCKIIOUH-
TEJIBHO C MPUPOJHBIMH MaTepHajliaMu, ONHpa-
ACb Ha TapMOHMYHBIE IPUMEPHI IPUPOIHBIX
JCTETUYECKUX HOPM, HapoOAHblE MacTepa Kak
OBl yTBEpXkJajll B CBOEM HCKYCCTBE €IMHCTBO
YelloBeKa M NMpHUpoJiel, He ciy4aiiHO OOJbIINH-
CTBO OpHaMEHTaJbHBIX MOTHBOB BCEX YEThIpEX

CTaHe, BOCXOAMT K BIIOJHE OIpPeaCIeHHBIM
OpUPOAHbIM IpoToTHnaM. CaMHM KOMIIO3ULU-
OHHBIE TIOCTPOEHHMS, KaK MOKa3bIBAET MX XYJI0-
JKECTBEHHBIH aHaliu3, TaKXKe HEPEIKO 3anuM-
CTBOBaHbI y TPUPObl. TO XkKe CIeayeT cKa3arh
M O IIBETOBBIX COYeTaHMAX. ECTeCTBEHHO, YTO
omlyIieHre cebs Kak YacTH MPHPOABI OBLIO
I_III/IpOKO CBOﬁCTBeHHO HJICHaAM Tpa}II/IHI/IOHHOFO
o01ecTna.

PE3YJIBTATBI U UX OBCYKAEHUE

BaXHBIM acrieKToOM pa3BHUTHS COBPEMEH-
HOTO HAapOAHOrO JIEKOPATUBHO-NPUKIIAJHOIO
UCKyccTBa Jlarectana CTajao B MOCIEAHUE JIECS-
THJICTHS IMTUPOKOE OOpaIleHHe ero BemyIINX
MacTepoB K HOBBIM TeMaM H ciokeram. Kak
OTMeualoch, K Hauamy XX Beka TBOPYECTBO
HAIINX MacTepPOB B 3HAUMTEIHLHON CTCIIEHH CO-
CPeIOTOYMIIOCh Ha pa3paboTke cyrybo opHa-
MEHTaNbHBIX ()OpM. MHOTHE U3 CIOXKETOB, 3HA-
KOMBIX JPCBHEMY M CPECIHEBEKOBOMY HCKYC-
ctBy CTpaHbI rop, OKa3alich MPOYHO 3a0BITHI-
Mu. COOTBETCTBEHHO, ObIlIa yTpaueHa U TPau-
U] TPAKTOBKHU CIOKETHBIX N300pakeHUH cpe-
CTBAMH JIEKOPATHBHO-TIPUKJIQJHOTO HUCKYCCTBA.
CroXUBIIasiCsl CUTyanusl OTHIOAb HE O3HAdala,
YTO TBOPYECTBO MACTEPOB MOTEPSUIO CBOU CO-
Jep)KaTeNbHBIC OCHOBEI. TpajnIIMOHHBIE MOTH-
BBl OPHAMEHTA, KaK IHCAJIOCh BBIIIE, 00J1a1ain
JYXOBHBIM CMBICIIOM, COXPaHEHHBIM B Hapo/-
HOU mamMsTH. Takue KOHIENTyalbHbIC MOTUBEL,
KaK «IpEeBO >KU3HW», COJSIPHBIC PO3ETKH, TPH-
JMCTHHK | Jp. 00JIala)Id B HAPOJHOM BOCIIPHSI-
TUM OONBIION >KU3HEYTBEPKAAIOMIEH CUIOM.

Boo0mie, kak MOKa3pIBAIOT MCCICIOBAHMS I10-
CIIETHUX JIET, COAEp)KaTebHbIE OCHOBBI OpHa-
MEHTAJILHOTO sI3bIKa JIareCTAaHCKOTO JIeKopa-
THUBHOTO MCKYCCTBa OBLIM BeChbMa Pa3BUTHIMU U
OTpaXkajJM CIIO)KHOCTh M OOTraTCTBO JYXOBHOI'O
MHpa TOPIIEB.

Tem HE MeHee, Ka3ajloCh, YTO B HOBOM
HUCTOPUKO-KYJIBTYPHOW CHUTyallud 3TH Tpalu-
LIMOHHBIE CPEJICTBA HEIOCTATOYHBI. XapakTep-
HO, uTo yxe€ B 20-30-e ronp XX Beka mactepa
psiia IPOMBICITIOB, U B YaCTHOCTH KyOauyHHCKO-
o0 ¥ YHILYKYJIbCKOTO, CMEJIO CTalld BBOJIUTH B
CBOM IIPOM3BEJICHUS CIOKEThl HOBOW JEHCTBU-
TENFHOCTH, HOBYIO CHMBOJIMKY M aTPHOYTHKY.
VYxke B JIOBOGHHBI NEepUOJ Mbl BCTpeYaeM
M300paKeHUs, BBIIIOJIHEHHBIE B TPAJUIIMOHHBIX
IOBEJIMPHBIX TEXHMKaX, a TaKXkKe MacTepamu
pe3BOBI 1O KOCTH, JepeBy, KamHio. Vccmemys
TBOpYECTBO KyOaumHCKkuX MactepoB 30-X ro-
noB, E.M. [IImyumHr 0TMEYal1, 4YTO OHU CMEJIO,
IIBITAlOTCS BBOAUTH B OPHAMEHTAJIbHYIO KOMIIO-
3ULMI0 CTHJIN30BAaHHBIE H300paXeHHUs MKHBOT-
HBIX, YeJIOBEUECKUX (uryp, nanamadTos, ap-
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Bo3zpoxkzaeHue u TBOpuYeckas UHTEp-
npeTanus JIydIInX TPaguluii HapOJHOTO HC-
KyCCTBa COYETAIOTCSl B HEH C KaYECTBCHHO HO-
BBIMU TeMaMH U cioxeramu. Haubonee mnono-
TBOPHBI  TYTh  pa3BUTHUS  JEKOPATHBHO-
MIPUKIIaTHOTO MCKYCCTBA CBSI3aH C COXpaHEHH-
€M U TBOPUECKHM Pa3BUTUEM OCHOBHBIX XYJO-
JKECTBCHHBIX TPHHIHUIIOB HApOJHOTO MCKYC-
CTBa, TAKWX KaK €JINHCTBO KYJIBTYPHI U TPHPO-
IIBI, MAKCHUMAIIbHOE PAaCKPHITHE KPacOTHI IpH-
POJHBIX MaTEepHAIOB, COXPAHEHHUE TPATUILIMOH-
HBIX XYJ0’KECTBEHHO-PEMECICHHBIX IIPHEMOB,
OpPTaHUYHOE Pa3BUTHE OpPHAMEHTAJIHHBIX OCHOB
U KOJIOPUCTHUYECKUX ocoOeHHocTel u ap. CuH-
TE3 BBIIICYKA3aHHBIX CBOWCTB B NMPOU3BEICHUU
JIEKOPAaTHBHO-TIPUKIIATHOTO HCKYCCTBA IOCTH-

raercs Ha OCHOBE COBPEMEHHOTO MOHUMAaHHSA
MacTepaMu M XyJ0KHUKAMH CBOMX 3aJ1a4.

B wHamm gHM Ha  JCKOPaTHBHO-
MpUKIaJHOE MCKyccTBO JlarecTaHa 3aMeTHOE
BJIMSIHUE OKAa3bIBAIOT TBOPYECKHE TMOUCKU MO-
JOAOTO TOKOJICHHUS MAacTepPOB W XYIOKHUKOB.
OO0ecrieurBasg UM TNPOCTOpP JJsl TBOPYECTBA,
OIMUPAFOIIETOCS Ha MOTPEOHOCTH OBITa, C OJTHOM
CTOPOHBI, U BBICOKHE OPHUEHTHPHI HCKYCCTBA, C
IpYyTOH, Hallla KyJIbTypa OTKPBIBACT BO3MOYKHO-
CTH JJs JalbHEHINEero IMUPOKOMACIITa0HOTO
pPasBUTHS JIEKOPATHBHO-TIPHKIIQJHOTO HCKYC-
CTBa peciyOnnknd. B COBpEMEHHBIX YCIOBHAX
CTapuHHOE HCKYycCTBO MacTepoB CTpaHbl Top
MOXET CTaTh >KM3HECIIOCOOHBIM (haKTOPOM CO-
BPEMEHHOU KYJIbTYPhl, BA)KHOW COCTAaBHOW Ya-
CThI0 MHOTOHALIMOHAJILHOTO MCKYCCTBA.
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BODILOPSIS OGLOBLINI (SEMENOV ET MEDVEDEYV, 1928) (COLEOPTERA,
SCARABAEIDAE, APHODIINAE) - LUPKYMKACTTUUCKWUX BUL

latiup6e2 M. A6dypaxmaHos, 2M2opb B. LloxuH*

Ikagpedpa buonoauu u buopasHoobpasus, Hcmumym 3konoeuu U ycmoliyueoeo pa3sumust
[Laezecmarckozao eocydapcmeeHHoeo yHugepcumema, Maxaykana, Poccusi

2omden umonoeauu, 3006eHmoca u naneozeoepagpuu, iHcmumym apudHbix 30H KOXHO20 Hay4YHO20
ueHmpa Poccutickoli akademuu Hayk, Pocmos-Ha-[oHy, Poccus, ishohin@mail.ru

Pestome. lMepeonncan Bodilopsis ogloblini (Semenov et Medvedev, 1928) comb.n., paHee paccmaTpuBaembiii B
coctae Mendidius Harold, 1868 1 Bodilus Mulsant, Rey, 1870. YTO4YHEHO ero cuctemaTn4eckoe MonoXeHUe W reo-
rpacdhuyeckoe pacnpocTpaHeHue. Bua Bnepsble npuBoanTtcs Ans dayHbl [LarectaHa, Poccun, AsepbanmkaHa u Kae-
ka3sa. Bodilopsis ogloblini otnnyaetcsa Ot B.sordidus u. B.rufus npexzae Bcero okpackon: TeMHoit (0T TeMHO-Bypoit 4o
YepHol1) bynaBoil YCUKOB, YEPHOI TONOBON (NWLLb Kpasi HANMYHUKA WHOTA HEMHOTO CBETIee, TEMHO-6ypble) 1 Tem-
HO-OypbIM OprOLLKOM. Y MepeuncrneHHbIX Bbille BuaoB bynasa yCMKOB BCeraa CceeTnas (Yalle xentas, pexe byposa-
Tas), ronoBa cBeTnas (0T XenToi [0 KpacHo-Oypon) unm cBeTnas ¢ TEMHO-OypbIMK NATHaMK, BPIOLLKO Takke CBET-
noe (0T XenToro Jo pbhxero, MHoraa Byposatoe). [ns B. ogloblini xapaktepHa rpybas MoplymHucTas (6e3 yetko
pasnUyYMMbIX TOYEK MYHKTUPOBKM) CKYNbNTYpa HaMM4HMKa. Y NpouMX BUAOB POAA HaMM4HUK 6oree nnm MeHee rycto
1 rpybo NyHKTUPOBaHHbINA, HO He MopLymHKCTBIA. OT B. sordidus B. ogloblini oTnuyaetcs takke Bnectawmmm nyHK-
TMPOBaHHbIMM BepLUMHaMK Hagkpbinui (y B. sordidus BepLUMHbI HAAKPbINWIA SBCTBEHHO LUArPEHUPOBAHHbIE, MaTo-
Bble, Be3 MyHKTUpOBKY), a OT B. rufus HemoaUNLMPOBaHHOW, OCTPON HIBKHEN LUMOPON CPEAHWUX roneHen camua (y
camua B. rufus HKHAS LUNOpPa CPeaHNX roneHen MoANMULIMPOBaHHas, Cpe3aHHas Ha BepLunHe). C TMNoBbIM BUAOM
Alocoderus - A. semenowi (Reitter, 1887) B. ogloblini (Sem. & Medv.) conuxaeT Hanuume pas3nBOEHHOMO LieHTpasb-
Horo 6yropka Ha (PPOHTO-KNMNEeanbHOM LUBE TONOBbI, OfHAKO XOPOLLO OTNINYAETCS OT HEro W OT Apyrux NpeacTaBu-
Tene Alocoderus LMpOKO NpepBaHHON KaiMoii NepeaHEro Kpast NepeaHECTMHKM.

KnioueBble crnoBa: Bodilopsis ogloblini, Coleoptera, Scarabaeidae, Aphodiinae, cuctemartuyeckoe nonoxexwe,
HoBble Haxoaku, Poccus, AsepbaiaxaH, Kaskas.

®opmat uutupoBanusi: Abaypaxmaros .M., Woxux .B. Bodilopsis ogloblini (Semenov et S.I. Medvedev, 1928)
(Coleoptera, Scarabaeidae, Aphodiinae) - umnpkymkacnuickuii Bug /I KOr Poccun: akonorusi, passutue. 2015. T.10,
N4. C.51-58. DOI: 10.18470/1992-1098-2015-4-51-58

BODILOPSIS OGLOBLINI (SEMENOV ET SI MEDVEDEYV, 1928) (COLEOPTERA,
SCARABAEIDAE, APHODIINAE) — A CIRCUMCASPIAN SPECIES

1Gayirbeg M. Abdurakhmanov, 2lgor V. Shokhin*

1Department of Biology and Biodiversity, Institute for Ecology and

Sustainable Development, Dagestan State University, Makhachkala, Russia

2Department of lithology, zoobenthos and paleogeography, Institute of Arid Zones, Southern Scientific
Centre of the Russian Academy of Sciences, Rostov-on-Don, Russia, ishohin@mail.ru

Abstract. Bodilopsis ogloblini (Semenov et Medvedev, 1928) comb.n. (previously included in the subgenera Men-
didius and Bodilus of the genus Aphodius) are recorded as new for the fauna of Dagestan, Azerbaijan, the Cauca-
sus and Russia. This species belongs to a subgenus Bodilopsis and is close to widely distributed species: B. sor-
didus (Fabricius, 1775) and B. rufus (Moll, 1782). B. ogloblini differs from all close species first of all by color of cer-



tain parts: dark (from dark-brown to black) antennal club, black head (sometimes clypeal margins a little lighter, dark-
brown) and dark-brown abdomen. All species mentioned above have light antennal club (often yellow, sometimes
brownish), head light (from yellow to red-brown) or light with dark-brown maculae, abdomen also light (from yellow to
reddish, sometimes brownish). Coarse, rugose clypeal sculpture (without distinct punctation) is typical for B. ogloblini.
Other species have more or less densely roughly punctured clypeus, never rugose. Besides new species differs from
species of the Alocoderus by not framed anterior pronotal margin and by mostly black (sometimes dark-brown) pro-
notum (in A. hydrochaeris and A. digitalis anterior pronotal margin distinctly framed; pronotum in A. digitalis yellow, in
A. hydrochaeris - yellow with brown spot in the middle). B. ogloblini also differs from A. sordidus by shining punc-
tured elytral apices (in B. sordidus elytral apices distinctly shagreened, mat, without punctation). It differs from B.
rufus by normal sharp lower spur of middle male tibia (male of A. rufus with modified lower spur of middle tibia, trun-
cated at apex).

Keywords: Bodilopsis ogloblini, Coleoptera, Scarabaeidae, Aphodiinae, systematic position, new records, Russia,
Azerbaijan, Caucasus.

For citation: Abdurakhmanov G.M., Shokhin 1.V. Bodilopsis ogloblini (Semenov et S| Medvedev, 1928) (Coleoptera,
Scarabaeidae, Aphodiinae) — a circumcaspian species. South of Russia: ecology, development. 2015, vol. 10, no. 4,
pp. 51-58. (in Russian) DOI: 10.18470/1992-1098-2015-4-51-58

BBEJIEHHUE

Aphodius  ogloblini ~ Semenov et mUpUIECKUM CTpOeHHeM jdjearyca, Acantho-

Medvedev, 1928, onmcaHHBI B COCTaBe IOA-
pona Mendidius Harold, 1868, mo mocnemsero
BpEMEHH OBLIT W3BECTEH TOJBKO IO MEPBOOIIH-
caHuto [1] u paccmarpuBaics B COCTaBe 3TOr0
TakcoHa [2-5]. HUKpUTHH H3ydan THIIOBBIC K-
3eMILISIPBI M TAaKXKe OTHOCWI UX K Mendidius [6,
7], y Hac HET IOKa3aTeNbCTB, YTO €My TaKKe
OBUT JIOCTYNEH KaKOW-THOO JTOTONHUTENbHBINA
Matepruan. [locime BBIXOma KaTajora Ianeapk-
THYECKUX JKECTKOKPBUIBIX J3TOT BHI paccMart-
puBaercst B coctaBe nonpona Bodilus Mulsant,
Rey, 1870 [8, 9].

Xotst Aphodius ogloblini Sem. & Medv.
Obu1 omucaH B cocraBe mnoxapona Mendidius,
MIPU3HAKH, KOTOPBIC MOTJIH OBl MO3BOJIUTH OT-
HECTH €ro K ATOMY TaKCOHY, OTCYTCTBYIOT. B
YaCTHOCTH, HaJMYHHUK HE TPaHYJIUPOBAH KaK Y
[IPEJCTaBUTENEH JTOW IpYMNIbI, & MOpPILIHMHU-
cTeiif. I[lo MopdomornueckuM mpu3HAKaM 3TOT
BHJI OTHOCUTCS K Tpymie Bodilus s.lato (Huko-
naeB, 1987): cpeaHue W 3aJHUE TOJIEHU C KO-
POTKUMH MICTHHKAMHU PAaBHOM JIUHBI, IIUTOK
TpeyroybHbI, MeHee 1/10 mmHBI 1IBa, TOPIO
0e3 OOpO3/KH, HAJIMYHUK HE TPaHyJIUPOBaH-
HBIH, OCHOBAHUE IEPEAHECINHKU OKANMIICHO,
HaJIKPBUIbSI JKENThle WM KopuyHeBble, ¢ 10
TOHKAMH 0OOpO3AKaMH MEXKIy IIBOM U IUIEYe-
BBIM OyrpoM, NEepeIHECIIUHKA YepHas, HO II0
KpasiM 0oJiee OCBETJICHHAsS, C YSPHBIM ISTHBIII-
KOM TocepeinHe O0KoBOTO Kpast. B Hacrosiee
BpEeMsI B COCTaBE 3TOW TPYIIIBI BBIIEISIOT Cle-
JIYIOIIUEe OTAETbHBbIE TAaKCOHBL: Bodilus s.str.
(Bximrouast  Bodiloides Dellacasa, Dellacasa,
2006, Melaphodius Reitter, 1892 u Lunaphodi-
us Balthasar, 1964), xapakTepusyromuiics cre-

bodilus Dellacasa, 1983, Bodilopsis Adam,
1994 (takxe paccMaTpuBacMbli B COCTaBe
Agrilinus Mulsant, Rey, 1870) u Alocoderus
Shmidt, 1913. TakCOHOMHYECKH 3TH TPYIIbI
paccMaTpHuBalOTCST MO0 KaK MOAPOIBI poia
Aphodius 1lliger, 1798 (6ombIIMHCTBO padoT),
00 KaK CaMOCTOSATENBHBIE POIBI (CHCTEMA,
obocHoBanHast B pabore [10]). MbI B naHHOM
pabote mcrnonmbzyem cuctemy Dellacasa et all,
2001 [10] (o6ocHoBanue B padote [11]).

ITo cBouM BHEUIHUM IpU3HAKaM Aphodi-
us ogloblini Sem. & Medv. Gonee Bcero OJIM30K
K A. rufus Moll, 1782 u A. sordidus Fabricius,
1775. Panee 3TH BUAbI paccCMaTpUBAIUCh B CO-
craBe mojapona Bodilus. Peskoe ornuuue B
cTpoennu reantanuii 3actaBmin G. Dellacasa
[12] nepenectu ux B Agrilinus. YXenTblil UBET U
JIpyriue OCOOCHHOCTH Jalid OCHOBAHUE IS
onmcanusi pona Bodilopsis Adam, 1994. G. u
M. Dellacasa, n3Ha4anpbHO CUMTABIIME 3TOT
TaKCOH CMHOHMMOM Agrilinus, 03Ke COrJIacu-
JHCh C €ro OTACNBHBIM CTAaTycOM. AXMETOBa,
®ponos [13] paccmaTpuBarOT 3TH BUIBI B CO-
craBe Alocoderus.

Alocoderus 00bEIUHAIOT HECKOJIBKO BU-
JIOB C OKAaMJICHHOM CIIEpe/in MepeHECITHHKON.
B 3aBucmMocTH OT TOTO, HACKOIBKO ITOT MPH-
3HAK SBISIETCA (POPMAILHBIM, BO3MOXKHO CJie-
nyet Bodilopsis paccMatpuBath B coctaBe Alo-
coderus [13], mubo nepecmotpers 00beM Alo-
coderus, TIOCKOJNBKY BHYTPH TPYIIIbl HAOJIO-
JIAFOTCST Pa3M4Ksi B CTPOCHUU TOJIOBBI, MEPE/I-
HECTIMHKY, IETHHOK Ha BEPIIMHE CPEOHHUX U
3aJHUX TOJICHEH.



MHOTO CBETJIee, TEMHO-0YpbI€) U TEMHO-OypbIM
OpromkoM. Y TMEpeYHCIICHHBIX BBIINIE BUIOB
OyJaBa yCHKOB BCerja cBerias (Jaiie >KenTas,
pexe OypoBaras), TOJIOBa CBETJIast (OT JKEITOM
IO KpacHO-OypoH) WM cBeTJIas C TEMHO-
OypbIMH IATHAMH, OPIOIIKO Tak)Ke cBeTioe (0T
JKEJITOTO JI0 PhDKEro, HHorna Oyposatoe). Jlis
B. ogloblini xapaktepHa Tpy0asi MOPIIHHUACTAS
(6e3 4eTKO Pa3TUYUMBIX TOYEK MYHKTHPOBKH)
CKYJIBIITYypa HAJMYHHUKA. Y TPOUYHMX BUJIOB poJa
HAJIMYHUK OoJiee WJIM MEHee TIycTo u Tpy0o

bnazooapnocmu: 1. ABTOpBI BBIPAXKAIOT HUC-
KpeHHIOI0 OmaromapHocTh A.A. T'ycakoBy
(MockBa, Poccust) 3a npeiocTaBiICHHS MaTepH-
ana xoyuiekimu 3oomysess MI'Y u nonrue mio-
JIOTBOpHBIE ucKyccnu, A.B. ®ponoy (CaHkT-
[TetepOypr, Poccust) 3a moMoIp B MOJyYCHUH
¢dororpapum  TumoBoro Matepmana, B.IO.
[Mmatko u J.I'. Kacatkuny (PoctoB-Ha-/lony,
Poccust) 3a moMotne B U3rotosiieHU# (GoTorpa-
¢wuit. Pabora BeIMONHEHA 1O TpoekTy «IlpH-
POIHO-PECYPCHBII U IPUPOAHO-IKOIOIHYECKUM
MOTEHIHAI MOPCKOTO  TIPHPOAONOIb30BaAHMUS
KaK OJIHO U3 YCJIOBHUS IUBEPCUPUKAIINN IKOHO-
Muku peruonos fOra Poccum» B pamkax Ilpo-
rpaMmbl  (DyHIAMEHTaJIbHBIX  HCCIEAOBAHHUH
OH3 PAH Nel2 «3xkonoro-reorpapuieckue
YCIIOBHSI U OTPaHUYEHUST PUPOIOIOIb30BaAHHS
JUI AMBEepCU(UKAIIMKA SKOHOMHUKH Poccuu u ee
PCTHOHOBY.

2. UccnenoBanne BEHITIONHEHO TIPH IMTOAJICPIKKE
MunucrepcTBa 00pa3oBaHUs U

Hayku Poccuiickoit denepanuu, coriameHue
Ne 14.574.21.0109 (yHUKanbHBIA UIACHTU(DHUKA-
TOp TPHKIAAHBIX HAYYHBIX HCCICIOBAHUN
(npoexta) — RFMEFI57414X0032).

MMyHKTHPOBAHHBIN, HO HE MOPITMHUCTHINA. OT B.
sordidus B. ogloblini otindaercst Taxke Oie-

CTAIIMMU  IIyHKTHUPOBAaHHBIMU  BEpILIMHAMMU
Haakpbui (y B. sordidus BepIIUHBI HAIKPHI-
JUil SIBCTBEHHO IIarpeHUpPOBaHHbIE, MAaTOBbIE,
0e3 MyHKTUPOBKH), a OT B. rufus Hemoanpuu-
POBaHHOM, OCTPOM HWXKHEH IIMOPON CpeaHHMX
roneHeid camma (y camma B. rufus HUKHISA
LINopa CPeIHUX rojieHed Moau(UIpoBaHHas,
Cpe3aHHas Ha BEPIIMHE).
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MOP®OJIOr'MYECKOE PASHOOBPA3WUE U PACNTPOCTPAHEHUE
BLAPS SCABRIUSCULA MENETRIES, 1832 (COLEOPTERA: TENEBRIONIDAE)

UeaH A. Yuepalr*, 2[aliupbee M. A6dypaxmaHoe,

L3Makcum B. Haboxerko, 3Bnadumup f0. Limamko

1 kaghedpa 300m02uu, KOxHbIli hedepanbHabill yHusepcumem,
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Pocmos-Ha-[oHy, Poccus

Pestome. Llenb. B cratbe paccmaTpuBaeTcsi pacnpocTpaHeHue, MecToobuTaHus 1 Mopdonornyeckas aMeHun-
BOCTb ABYX NMOABWAOB SHAEMMYHOTO KaBka3ckoro Buaa Blaps scabriuscula Ménétriés, 1832. PesynbTaThbl U BbIBO-
Abl. HOMWHaTVBHbIN NOLABMA OYEHb PEOOK, 0BUTAET UCKMKUNTENBHO B MYCThIHHBIX parioHax BoctouHoro Asepbail-
xana (Fobycran). Mogeua Blaps scabriuscula subalpina pacnpoctpaHeH Ha BoctouHom u LieHTpanbHom Kagkase
00WTaeT B CTEMHBIX U anbnUIACKMX NaHALwadTax. BblaeneHo Heckonbko Mopdonornieckix opm 13 LieHTpanbHoro
(CeepHast OceTusi, KabapanHo-bankapusi, Kapayaeso-Yepkecus) 1 BoctouHoro KaBkasa (YeuHsi, [larectaH, tox-
Hble cknoHbl bonbluoro Kaekasa ot AsepbaiimpxaHa go Mpyaun — Xescypetum). Blaps scabriuscula subalpina Bnep-
Bble HaiigeH B PocToBe-Ha-[JoHy B TOMLe NecyaHoi Mo4Bbl NpK CTPOMTENBHLIX paboTax Bo3ne peku [loH. Poctos-
ckas nonynsauus Mopdonornyeckn OTIMYaEeTCs OT KaBKasckux nonynsauwi. MpeanonaraeTcs, 4To aTa Haxoaka CBs-
3aHa C OPEBHUMU MUrpaumsmu yenoseka. [laeTcs onucaHue pOCTOBCKOM MOMyNsALUMU W OTIMYUTENbHBIE MPU3HAKK
kaBka3sckux monynsiuui. Bnepsble n306paxeHbl U On1caHbl NOSOBbIE MPOTOKM CaMOK Pa3nuyHbIX MONYRsUMA OBYX
noasuzos B. scabrisucula. HOMMHATUBHBIA MOABWA CyLLECTBEHHO OTNMYAETCS MO CTPOEHMIO MOMOBLIX MPOTOKOB OT
OpYrvx kaBkasckux BuaoB Blaps.

KnioueBbie crnoBa: Tenebrionidae, Blaps scabriuscula, KaBkas, PoctoBckasi 06nactb, Mopdonorusi, pacnpocrpa-
HeHve.

®opwmart uutmpoBanusa: Yurpain U.A., Abagypaxmaros .M., Haboxerko M.B., WmaTko B.FO. Mopdhonoruyeckoe
pasHoobpaayie 1 pacnpocTpaHeHue Blaps scabriuscula Ménétriés, 1832 (Coleoptera: Tenebrionidae) // Or Poccum:
akonorus, passutue. 2015. T.10, N4. C.59-68. DOI; 10.18470/1992-1098-2015-4-59-68

MORPHOLOGICAL DIVERSITY AND DISTRIBUTION OF
BLAPS SCABRIUSCULA MENETRIES, 1832 (COLEOPTERA: TENEBRIONIDAE)

lvan A. Chigray*, 2Gayirbeg M. Abdurakhmanov,

13Maksim V. Nabozhenko, 3VIadimir Yu. Shmatko

1Department of zoology, Southern Federal University
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Development of Dagestan State University, Makhachkala, Russia
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Abstract. Aim. Distribution, habitats and morphological variability of two subspecies of the endemic Caucasian spe-

cies Blaps scabriuscula Ménétriés, 1832 are considered in the paper. Results and main conclusions. Nominotypi-
cal subspecies is very rare and inhabits deserts of eastern Azerbaijan (Gobustan). The subspecies Blaps scabriuscu-



la subalpina is distributed in the Eastern and the Central Caucasus and inhabits steppe and alpine landscapes to
3000 m. Several morphological forms are separated from the Central (North Ossetia, Kabardino-Balkaria, Karachay-
Cherkessia) and the Eastern Caucasus (Chechnya, Dagestan, southern slopes of the Big Caucasus from Azerbaijan
to Georgia — Khevsureti). Blaps scabriuscula subalpina is found in Rostov-on-Don (the first record for Rostov Region)
in sandy soil meadow during building works. Rostov population is morphologically differs from Caucasian populations
of the species. It is assumed that this record is associated with the ancient human migrations because of many rep-
resentatives of this species-group (B. mortisaga (Linnaeus, 1758), B. puella Allard, 1880, B. scabriuscula, B. kovali
Abdurakhmanov, Nabozhenko, 2011) have a propensity to synanthropy. Morphological description of Rostov popula-
tion and differential characters of Caucasian populations are given. Female genital tubes of different populations of
B. scabriuscula are described and figured for the first time. Nominatypical subspecies is strongly differs from other
Caucasian Blaps Fabricius, 1775 in the structure of female genital tubes.

Key words: Tenebrionidae, Blaps scabriuscula, Caucasus, Rostov Region, morphology, distribution.
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BBEJIEHHE

XKyku-uepHorenku poaa Blaps Fab-
ricius, 1775 (Tenebrioninae: Blaptini) uccnemo-
Baiuch Ha KaBkase ¢ Hauana XIX Beka, oJgHAKO
M3MEHYMBOCTD Psifia BUIOB TOPOAMIA OOJBIIOE
KOJIMYECTBO CHUHOHUMOB, YTO CYIIECTBCHHO
3aImyTano TakcoHoMmmio poxa. Ilocmemanue mom-
HBIC PEBU3UH ATOTO pOJa OTHOCATCS K KOHILY
XIX Beka [1-4]. OTHOCUTENBHO MONHBIA 0030D
KaBKa3CKUX MpelacTaButeneit Blaps Obul man B
pabote AbOmypaxmanoBa u Haboxxenko [5], HO
OIpeICITUTEbHAS TaOIUIa COCTABICHA TOIBKO
[0 TPU3HAKAM HAPYKHOH MOPQOIOTHH, YTO HE
BCETAA IIO3BOJISICT HAICKHO HACHTH(UIPO-
BaTh BUBI C IIMPOKOH U3MEHYHBOCTBIO H TIE-
PEKpBIBAIOIMMUCS ITpU3HaKaMHu. OcOOEHHO 3TO
KacaeTcs TPYIIbl BUIOB Mortisaga, B TOM YHC-
J€ CaMOro W3MEHUYMBOTO BHAA JTOH TPYIIIHI
Blaps scabriuscula Ménétriés, 1832, koTopbIit
Omarogapsi TOPHONW HM30JSALUH M CKIOHHOCTH K
CHHAHTPOITHOMY 00pa3y >KW3HH HMEET MHOTO-
YHCICHHBIE MOP(OIOTHYECKH pa3HbIe TOIYIIsI-
LUK B TOPHBIX paiionax KaBkasa.

Bun Blaps scabriuscula Ovin onucan
9. Menetrpue u3 baky [6]. ['oinotun storo Buaa
yTpadeH, OJHaKo omucanue D. MeHeTpHue OT-
JMYaeTCsl TOYHOCThIO. B KadecTBe JAMArHOCTH-
YeCKOTO MPHU3HAKA UM YKa3aHa MOPIIUHUACTAS U
3ePHUCTAsT TOBEPXHOCTh HamKpbutwid. Jlmm-
TENbHOE BPEMsI CUMTAJIOCh, YTO 3TOT BUJ BbI-
Mep B 3aKaBKa3be B PE3YJbTATE YEIOBEUECKOMN
nesitenbHocTH [7]. Onmnako A.B. boraues B
CBOEHl HEOIMyOJMKOBAaHHON MOHOTrpaUuecKoit
PYKOIIMCH M0 4YepHOTelIKaM AsepOaiipkaHa,
OTMeuasi, 9TO BUJ KpaifHe peloK, YKa3bIBall €ro
it Anmepona (Cymraut, ropa Képrés) u Ille-
MaxuHCKOro paifona [5]. K coxanenuto, 3ToT

MaTepHa, BeposTHO, yTepsiH. brmaromapsi c6o-
pam J.I'. Kacatkuna B. scabriuscula scabrius-
cula W3BECTEH TO caMKaM W3 OKPECTHOCTEH
baky B mocenke Ilepekemkronas U OKPECTHO-
cTeil mocenka Xbi3bl. Busl oOWTaeT B MyCTHIH-
HBIX KAMCHHCTHIX OMOTOIIAX.

B roii xxe padote D. Menerpue ommcan
elle oauH Bui, B. subalpina, c TOp B OKpeCTHO-
cTsx Kkpernoctu ['po3Hoit (ubHe I'posssiii, Ye-
gyeHckas PecrmyOnuka). Haumnas ¢ pabor Au-
napaa [1-3] 3TOT Buj cuuTalics ceBepOKaBKa3-
ckuM noaBuaoM B. lethifera. Ilocne u3y4yeHus
roJIoTUNAa OBLIO YCTaHOBJICHO, 4TO B. subalpina
SBISICTCSL  TOJIBUJIOM  3aKaBKasckoro Blaps
scabriuscula, a MIagIInM CHHOHHMOM JTOIO
nonsuaa sieisiercss B. montana Motschulsky,
1839 [5]. OToT moABMA, B OTIMYME OT HOMUHA-
THUBHOT'0, XapaKTePEeH JJIsl MEHEe KCepO(UTHBIX
(He MyCTHIHHBIX, Kak B ['00ycTaHe) CTENHbBIX U
anpuickuX nanamadgToB Boctounoro u lleH-
tpanpHOro KaBkasa. B Hosiope 2015 rona Blaps
cf. scabriuscula subalpina (Bun omnpenenceH
MIPEIBAPUTEIIBHO) OBUT HAMJICH MPH CTPOUTEIh-
HBIX paboTax Ha JieBoM Oepery peku JloH B
npenenax PocroBa-Ha-/lony. Camen u camka
9TOro mnoABUa BbIAJIN, BEPOATHO, U3 HOPLI
MJICKOTIATAIOMIETO HAa IECYaHOM JYTIy IIOCIe
paboTel 9KcKaBaTopa. biaromapst aToi Haxoake
TU3BIOHKTUBHBIN apean B. scabriuscula subal-
pina pacummpsieTcs K ceBepy Ooiee yem Ha 500
KM.

Hwuxe naetcst omucanume ocobel po-
cToBckoW monynsinuu Blaps scabriuscula sub-
alpina m MopdoNOrHYecKUe OTJIUYHS KaBKa3-
CKHX MOMYJISIUKA 3TOTO moaBua (Tabdm. 1).
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COBPEMEHHOE COCTOAHME BEHTO®AYHbI U OLIEHKA KAYECTBA
BOAbl KAHAINOB AENbTbI BONIA
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Pestome. Lenb. lMpeacraBneHbl pesynbTaThl WCCNELOBAHWA COBPEMEHHOMO COCTOSHWUS BeHTOdayHbl KaHaros
JenbTbl Bonm no CTpyKType [OHHbIX COOBLIECTB, BbIMOMHEHHbIX B paMKax HayuHbIX uccnepoBanuin IBHY «Kac-
nHWPX» 3a nepuog ¢ 2010 no 2014 rr. OcHOBHast LieMb KOTOPbIX 3akntoyanach B OLEHKE COBPEMEHHOMO COCTOSHMS
BeHTohayHbl BbIXOAHbIX Y4aCcTKOB KaHanoB AenbTbl Bonmu Ha choHe MeHsioweiics BogHocT p. Bonru. MeTtogpl.
O6paboTky npob 3006eHTOCa MCCREeayembIX BOAOTOKOB AenbThl p. Bonr npon3Bogunm cornacHo o6LLenpuHATLIM
meToaukam no XaguHy B.W. (1960), BuHGepry I'.I. (1984) n ABakymosy B.A. (1992). PesynbTathbl. [onyyeHHble
pesynbTathl paboTbl MO M3y4eHWO COBPEMEHHOTO COCTOsHWE BeHTodhayHbl kaHanoB AenbTbl Bonru cBupeTens-
CTBYIOT, 4TO BMAOBOW COCTaB Makpo300DeHTOCa Ha AaHHbIX y4acTkax peku B MaroBOAHbIE FOAbl, XapakTepu3oBasncs
MacCcoBbIM pasBUTUEM ManOLLETUHKOBBIX Yepseit. C yBenuyeHnem BogHocTH (2012-2013 rr.) Ha Bcex Uccnemyemblx
BOLOTOKax HabrofaeTcs cMeHa AOMUHMpYtoLLelt rpynibl. C noHwxeHnem obbema rogosoro croka (B 2014 r.) kave-
CTBEHHbIE XapaKTepUCTUKN 3000eHTOCa MEHSKTCS. KapTuHa pacnpefeneHus KonMYecTBEHHbIX NoKasaTenel GOH-
HbIX 6eCcrno3BOHOYHbIX AenbTbl p. Bonru B cpegHEMHOroneTHeM acnekTe Hocurna HepaBHOMEPHBIX XapakTep,
HambornbLUas X NNOTHOCTb OTMEYEHa B MHOrOBOAHOM rogy. BbiBoabl. Takum 06pasom, no pesynbtatam Uccneno-
BaHMIA YCTAHOBNEHO, YTO YBENUYEHWE BOOHOCTH . Bonm nonoxmTensHO xapakTepuyeT ruapobuonornieckyto kap-
TUHY BbIXOAHbIX y4acTKax kaHanos AenbTbl p. Bonru.

KntoueBble crnoBa: BLOBOI COCTaB, BbIXOAHOW Y4aCTOK KaHana, YICneHHOCTb 3000eHToca, Briomacca, 6eHTOCHbIe
OpraHu3mbl, OHHbIE HECMO3BOHOYHBIE.

®opmart uutmpoBanus: Tapacosa O.I., 3aiiues B.®. CoBpemeHHoe cocTosiHie GeHTOhayHbI 1 OLieHKa KayecTBa
BOAbI kaHanoB aenbTbl Bonmm // KOr Poccuu: akonorusi, passutue. 2015. T.10, N4. C.69-75. DOI: 10.18470/1992-
1098-2015-4-69-75

ASSESSMENT OF THE CURRENT STATE OF BENTHIC FAUNA
AND WATER QUALITY OF CHANNELS OF THE VOLGA DELTA

10lga G. Tarasova*, 2Vyacheslav F. Zaitsev
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Abstract. Aim. We present the findings of studies of the current state of benthic fauna of the Volga delta channels by
the structure of benthic communities. The study has been carried out in the framework of researches by FSBSI
"Caspian Fisheries Research Institute" conducted in the period from 2010 to 2014. The main goal was to assess the
current state of benthic fauna of output channels of the Volga delta areas against the backdrop of changing water
availability of the Volga river. Methods. We have conducted sample processing of zoobenthos within investigated
watercourses of the Volga River according to conventional methods of Zhadin V.I. (1960), Winberg G.G. (1984) and
Abakumov V.A. (1992). Results. The results of the work on the study of the modern state of the benthic fauna of the
Volga delta channels show that the species composition of macrozoobenthos in these sections of the river in dry



years was characterized by mass development of oligochaetes. With the increase of water content (between the
years 2012 and 2013) in all studied water streams there is a change of the dominant group. With the decrease in the
annual runoff (in 2014) the qualitative characteristics of zoobenthos have changed. In the average long-term aspect,
the distribution pattern of quantitative indicators of benthic invertebrates in the delta of Volga river was uneven, and
their greatest density has been marked in the wet year. Main conclusions. Thus, the research found that increase of
the water content of the Volga River positively influences the hydrobiological picture in the output channels of the
delta of the Volga River.

Keywords: species composition, output area of channel, population of zoobenthos, biomass, benthic organisms,

benthic invertebrates.
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BBEJIEHHUE

3000eHTOC sBNIIETCS Hamboliee pernpe-
3CHTATUBHBIM II0Ka3aTeJeM COCTOSHHS BOJOC-
Ma, TIOCKOJBbKY BHJIOBOW COCTaB U CTPYKTypa
OCHTHYECKOTO COOOIIEeCTBA OTPaXKaeT COCTOS-
HUE THIPOIKOCUCTEMBI 32 JUTUTEIBHBIA IIEPHO.
U SIBJSIETCSI PErHCTPATOPOM aHTPOIOTCHHOTO
BO3/ICHCTBHUS HA BOJHBIC SKOCHCTEMBI [ 1; 2].

Llenms wccenoBaHMS COCTOSIIA B OIIEHKE
COBPEMEHHOI'0 COCTOSIHMSL O€HTO(AyHbI BBI-
XOOHBIX YYAaCTKOB KaHaJIOB ACJIbThI Boaru Ha
(hone MeHsroIIecst BOJHOCTH p. Bonru.

OCHOBHOM 3ajaueil SIBISIIOCH M3YYCHHE
KaueCTBEHHBIX U KOJMYECTBEHHBIX XapaKTepHu-
CTHK 3000€HTOCA B 3amagHOM YacTHU JCNbThI
Bonrn — ma BeIXOmHOM ywacTtke Bonro- Kac-
nmiickoro Mopckoro CyaoXoJHOTO KaHaja
(BKMCK), B cpenHeil yacTH — Ha BBIXOJHOM
yuyacTke KupoBckoro kanama, a Takke B BO-
CTOYHOH €€ "acTh — Ha BBIXOJHOM ydacTke be-
JIMHCKOT'O KaHasa.

MATEPHUAJIBI U METO/IbI

MarepuanoM Ui HACTOsIICH paboThI
CIIY>KHIM TIpoOBI 3000€HTOCa, OTOOpaHHBIC Ha
BbIX0HBIX yuacTkax BKMCK (B paiione 11-oii
OrneBku), Kuposckoro (B paiione mp. PhIThrif)
u benunHckoro kaHanoB (B parione 12 oit Or-
HEBKM) B BeretaunoHHslii nepuon ¢ 2010 mo
2014 rr. Beero 6b110 0TOOpaHo 1 06paboTaHo
105 mpo6 3000eHTOCa OOpabOTKy MpPod 30-
00CHTOCa UCCICIYEMBIX BOIOTOKOB JCIETHI P.
Bonru mpou3BoniM cormacHo oOMIETIPHUHATHIM
MetoaukaM [3-5]. BumoBas wuaeHTHUUKAIHS
OCYIIECTBISIaCh C HCIIONB30BAaHUEM «ATiaca
OecrnozBoHouHbIX Kacnwmiickoro mops» [6] u
«Ormpenenutens NPEeCHOBOAHBIX OECIO3BOHOY-
HbIX...» [7]. Jlamee wWcXoms W3 TMOIXYYEHHBIX
JAHHBIX ONPEACIIUTH YHCICHHOCTh U OHOMAacCy
BUJIOB B pacueTe Ha M MOBEPXHOCTH JHA. J{7s
OLICHKH PKOJOTUYECKOTO COCTOSIHUSI BOJOTOKOB
IeNbTHl p. Bonru mo crpykType Makpo3000eH-
TOCAa MCIOJIb30BAIM CIIEAYIOUINE TOKa3aTeln:
YHUCJIO BUJOB, YUCICHHOCTH (N, 3K3./M2), ouno-
maccy (B, F/Mz), MIPOLIEHTHOE COOTHOIIIEHNE
OCHOBHBIX TaKCOHOMHUYECKUX TPYIIl, OJIMTO-
xeTHbI uHIEKC [lapene [8], nHAEKC BUIOBOTO

pazHooOpaszus [llenHOHa-Y HUBEpa (H,
out/7K3.) [9].

OBooLus BOAOEMOB JeNbThl  Bonru
OTIPEIETSCTCSI CCTECTBCHHBIMU M aHTPOIIOTCH-
HBIMH HW3MCHEHHMSIMH CTOKA PEKH W ypPOBHS
Kacnuiickoro mops. BonHocTs u xapakrep I1o-
CTYIUICHHSI BOJBI B HM30BbAX Bonrm Bo Bpems
BECEHHETO MOJIOBOABS OMNPENENSIOT OHOJIOTH-
YEeCKyl0  IpPOAYKTHBHOCTb  Bcero  Bomro-
Kacnuiickoro 6accetina [10].

[lo mauHBIM MabopaToOpUM BOJHBIX IPO-
6mnem u Toxcukosorud ®I'BHY «KacuHUPX»,
npunsto cuntatsh 2010, 2011 u 2014 roma ma-
noBoaHbIMH, 2012 1. — cpenHeBogHbIM, 2013 T.
— MHOTOBOJIHBIM.

ConracHO JIMTEpaTypHbIM AaHHBIM [6]
OTMEUEHO 4TO, (hayHa BOZOTOKOB [T Boiru
n Cesepnoro Kacuusi xapakrepusyercs B3auM-
HBIM TIPOHHKHOBCHHEM MPECHOBOIHBIX ITaje-
ApKTUYECKUX BHUJIOB B COJOHOBAThIE BOABI U
KacIuicKoil ¢ayHbl - B mpecHble. K mepBoit
TpyIIE OTHOCSATCS OJHMIOXETHI, HACEKOMEIC,
HEKOTOpbIE JIBYCTBOpYaTble U OpIOXOHOTHE
Mosuttocku. Ko BTOpoit - rinaBHBIM 00pa3om
pakooOpa3HbIe U CHISYUC TONUXETHI, a TaKXke
JIByCTBOpUAThIE U OPIOXOHOTHE MOJUTIOCKH.



bnazooapuocmsb: ABTOPHI BBIPAXKAIOT HCKPEH-
HIOIO 0JIaroIapHOCTh CTaplieMy HAay4YHOMY CO-
TPYAHUKY J1a0OpaTOpUM BOJHBIX NPOOIEM U
tokcukojoruu ®I'BHY «KacntHUPX» Jlapasi-
rudon E.I'. 3a mpenmoctaBieHuE AaHHBIX IO
TUIPOJIOTHYECKOMY PEXUMY JAenbThl Bonru 3a
TIEPHO/T UCCIIEIOBAHMH.

Acknowledgement: The authors express their
sincere gratitude to E.G. Lardygina, the senior
researcher at the Laboratory of Water Problems
and Toxicology of FSBSI "Caspian Fisheries
Research Institute" for providing the data on the
hydrological regime of the Volga delta during
the study period.

BUBNMOrPA®UYECKUIA CMIUCOK

1. BakaHos A.M. Wcnonb3oBaHue 3006eHTOCa Asist
MOHMTOpPWHra MPECHOBOAHbIX BogoemoB. CO. Tpyaos.
Buonorus BHyTpeHHUx Bog. 2000. M.: Hayka: (1) 68-83
2. bypkosckuit /1.B. Mopckas GuoreoueHomnorus.
OpraHusauun coobluects n akocuctem. M.: T-Bo
HayyHbIx n3gannin KMK. 2006. 285 c.

3. Xagnh B.A. Metogbl rvapobuonornyeckoro
nccnenosanust. 1960. M.: Boicluas wkona. 190 c.

4. BuHbepr I'l. MeTognyeckne pekomMeHpauun no
obpabotke MaTtepuanoB npu  rMAapPOOMONOrMYECcKnX
NCCredoBaHWsSX — Ha  MPECHOBOOHbIX  BOZOEMax
3oobeHToc 1 ero npoaykuus. 1984. J1.: 3oon. uH-1 AH
CCCP.52c.

5. Abakymos B.A. PykoBogcTso no
Mapob1onorMyeckoMy MOHUTOPUHTY MPECHOBOAHbBIX
akocuctem. 1992. CM6.: M'mopomeTeonsaart. 319 c.

6. bBupwrenn AA.  Atnac  6eCrno3BOHOYHbIX
Kacnuiickoro mops. 1968. M.: Muwiesas npom-cTb. 415
c.

7.  Kytukoa JI.A. Onpepenutenb NPeCHOBOAHbIX
Becno3soHO4HbIX eBponerickoit Yactn CCCP (nnaHKToH
n Gextoc). 1977. 11.: TwapomeTeonsgar. 510 c.

8. Mapenne A.C OnuroxeTocpayHa Kak nokasaTesb

canpobHocT Manbix pek /I Tuppobuonoruyeckuit
PeXUM MarblX PeKk B YCMOBWSX aHTPOMOTEHHOro
Bo3aencTems. Pura, 1981. ¢. 127-135

9. lutukoB B.K. PoseHbepr I'.C., 3uHueHko T.[
KonuyecTeHHas rmapoakomnorisi; MeTogbl CHCTEMHO
uoeHTudmkaumm. - Tonbsattn: MOBB PAH, 2003. 463 c.
10. bBensHckmn AA., Oepywenko B.E., BecyeTHoBa
3.1.. BogHble pecypcsl Bonru: HacTosiwee u byayluee,
npobrembl  ynpasnenuss /| COOpHMK  cTaTen
Bepoccuiickoid  Hay4HO-NPAKTUYECKON  KOHEepeHLn
«BeceHHee nonosoAbe B AenbTe p. Bonru B ycnosusx
3aperynmpoBaHHOro CTokay, AcTpaxaHb, 3-5 OKTs0ps,
2007. C.19-26.

11. Apakenosa E.C., Opnosa M./., ®ununnos A.A.
Okonorms Monnckos AenbTel Bonrn u CesepHoro
Kacnna /I Twgpobuonormyeckne  MccrnegoBaHns
3oonorudeckoro uHcTUTyTa PAH B genste Bonrn w
CesepHom Kacnuu B 1994-1997. N3, Kacn. lNnasyuuii
YH-T: Hayu. 6ton. N1. ActpaxaHb, 2000. C. 102-107.

12.  OctpoymoB C.A. bBuonornyeckne  addekTbl
MOBEPXHOCTHO-aKTMBHbIX ~ BELLECTB B CBA3U C
AHTPOMOreHHbIMKM BO3AENCTBMAMM Ha Guoctepy. M.
MAKC-MMpecc, 2000. 116 c.

REFERENCES

1. Bakanov A.l. [The use of zoobentos for monitoring
of limnetic reservoirs]. Shornik trudov Biologiya
vnutrennikh vod [Collected papers. Biology of inland
waters]. Moscow, Nauka Publ., 2000, no.1, pp. 68-83

(in Russian).
2. Burkovskij LV. Morskaja  hiogeocenologija.
Organizacii  soobshhestv i jekosistem [Marine

biogeocenology. The organization of communities and
ecosystems]. Moscow, KMK Publ., 2006, 285 p. (in
Russian).

3. Zhadin V.. Metody gidrobiologicheskogo
issledovaniya [Methods of hydro-biological research].
Moscow, Higher school Publ., 1960, 190 p. (in
Russian).

4. Vinberg G.G. Methodicheskie rekomendatcii po
obrabotke  materialov  pri  gidrobiologicheskikh
issledovaniyakh  na  presnovodnykh  vodoemakh
zoobentos | ego produktciya [Methodical guidelines for
materials processing by the hydro-biological researches
on limnetic reservoirs Zoobenthos and its products].
Leningrad, Zoological Institute of the USSR Academy
of Sciences Publ., 1984, 52 p. (in Russian).

5. Abakumov V.A. Rukovodstvo po
gidrobiologicheskimu  monitoring  presnovodnykh
ekosistem [Guidebook for hydro-biological monitoring of
freshwater ecosystems]. St. Petershurg,
Gidrometeoizdat Publ., 1992, 319 p. (in Russian).

6. Birshtein  AYa.  Atlas  bespozvonochnykh
Kaspiiskogo moray [The Atlas of invertebrates of the
Caspian Sea]. Moscow, Pishchevaya promyshlennost'
Publ., 1968, 415 p. (in Russian)

7. Kutikova L.A.  Opredelitel  presnovodnykh
bespozvonochnykh evropeiskoi chaste SSSR (plankton
| bentos) [The qualifier of freshwater invertebrates of
the European part of the USSR (plankton and
benthos)]. Leningrad, Gidrometeoizdat Publ., 1977, 510
p. (in Russian).

8. Parelle A.S Oligochaetofauna as an indicator of
saprobity of small rivers. Gidrobiologicheskij rezhim
malyh rek v uslovijah antropogennogo vozdejstvija
[Hydro hiological regime of small rivers in conditions
man impact]. Riga, 1981, pp. 127-135. (in Russian).

9. Shitikov V.K., Rozenberg G.S., Zinchenko T.D.
Kolichestvennaja gidrojekologija: metody sistemnoj



identifikacii [The quantitative hydroecology: methods of
system identification]. Togliatti, IEVB RAN Publ., 2003,
463 p. (in Russian).

10. Belyanskii A.A., Dedushchenko V.E., Beschetnova
E.l. Aquatic resources of the Volga River: the present
and the future, problems of management [Vodnye
resursy Volgi: nastojashhee i budushhee, problemy
upravlenija]. Shornik statei Verossiiskoi nauchno-
prakticheskoi konferentsii «Vesennee polovod'e v del'te
r. Volgi v usloviyakh zaregulirovannogo stoka» [The
collection of articles of all-Russian scientific-practical
conference "Spring tide in the Delta of the Volga River
in conditions of of regulated flow"]. Astrakhan, 2007, pp.
19-26. (in Russian).

11. Arakelova E.S., Orlova M.l., Filippov A.A. The

CBEJEHWA OB ABTOPAX

MpvHagnexHoCTb K opraHu3aLmm

Onbra I. TapacoBa* - MaaLMii HAyYHBIA COTPYA-
HWK nabopaTopumn BOAHbIX MPOBeM M TOKCUKOMNOTAN
OIBHY «Kacn HUPX», acnupaHT kadeapbl obuen
akonorin v rugpoduonorum ArTY.,

Ten. 8 927552 71 25,. Poccus, 414056 ActpaxaHs,
yi. CaByLUkuHa, 1. e-mail;
olyatarasoval4@yandex.ru

Bayecnae ®. 3aiueB — [OKTOp CENbCKOXO35iA-
CTBEHHbIX Hayk, npodeccop, «ActpaxaHckoro locy-
[apCTBEHHOTO TexXHM4eckoro YHuBepcuteTa», 3aB.
kacbeapon «mapobronorum 1 oBLLE SKomornm»,
Poccusi, 414025 ActpaxaHb, yn. Tatuwesa, 16

Kputepuu aBTOpCTBa

Onbra I'. TapacoBa — obpaboTana matepuan, onpe-
Jenuna BUOOBYI NMPUHAANEXHOCTb U KONMYECTBEH-
Hble MoKasaTenu, MpoaHanuaMpoBana [AaHHble W
Hanucana pyKOMUCb, HeCeT OTBETCTBEHHOCTb 3a
nnaruat; Bayecnas ®. 3aiiLeB — NpoBepun pykonuch
[0 nofayv B pegakumio.
KoHdnukT uHTepecon
ABTOpbI 3asBNSKOT 06 OTCYTCTBUAW KOH(MIMKTA UHTE-
PecoB.
Moctynuna 19.10.2015

ecology of mollusks of the Delta of the Volga River and
Northern ~ Caspian ~ See.  Gidrobiologicheskie
issledovanija Zoologicheskogo instituta RAN v del'te
Volgi i Severnom Kaspii v 1994-1997 [Hydrobiological
researches of the Zoological Institute RAS in the Delta
oft he Volga River and Northern Caspian Sea in 1994-
1997]. 2000, no. 3, Caspian Floating University: The
Science Publ., Astrakhan, pp. 102-107. (in Russian)

12. Ostroumov ~ S.A. Biologicheskie  jeffekty
poverhnostno-aktivnyh ~ veshhestv v svjazi s
antropogennymi vozdejstvijami na biosferu [Biological
effects of surfactants in connection with anthropogenic
impacts on the hbiosphere]. Moscow, MAKS-Press
Publ., 2000. 116 p. (in Russian)

AUTHOR INFORMATION

Affiliations
Olga G. Tarasova* - Junior Researcher at the La-
boratory of Water Problems and Toxicology of FSBSI
"Caspian Fisheries Research Institute", Postgraduate
student of the Department of General Ecology and
Hydrobiology of ASTU. tel. 89275527125,
1 Savushkina st., Astrakhan, 414056 Russia.
e-mail: olyatarasoval4@yandex.ru

Vlyacheslav F. Zaitsev - Doctor of Agricultural Sci-
ence, Professor, Astrakhan State Technical Universi-
ty, Head of the Sub-Department of Hydrobiology and
General Ecology, 16 Tatishchev st., Astrakhan,
414025 Russia.

Contribution

Olga G. Tarasova, handled the material and deter-
mined the species memberships and quantitative
indicators, analyzed the data and wrote the manu-
script; is responsible for avoiding the plagiarism;
Viyacheslav F. Zaitsev, responsible for proofreading
the manuscript.
Conflict of interest
The authors declare no conflict of interest

Received 19.10.2015



Akonorus xmMBoTHLIX / Ecology of animals
OpuruHanbHas ctatbs / Original article
YOK 574.24

DOI: 10.18470/1992-1098-2015-4-76-84

MATONIOrMN PENPOOYKTUBHbLIX OPTAHOB CAMOK KACMUACKKUX
THONEHEWU (PHOCA CASPICA, GMELIN, 1788)

1Bukmopus B. BonioduHa, 2Hadexda H. ®edopoea, 2Mapus I1. [pywko*
lnabopamopusi uxmuonamosnoauu, Kacnutickuli Hay4Ho-uccredosamesnbCckuli
uHcmumym pbibHo20 xo3siticmea, AcmpaxaHb, Poccusi

2kachedpa eudpobuomnoauu u obwel sKkomoauu,

AcmpaxaHckull 20cy0apcmeeHHb Il mexHUYecKul yHusepcumem,
Acmpaxatb, Poccusi, mgrushko@mail.ru

Pestome. Lenb. CpaBHutb MOP(ODYHKLMOHANIEHOE COCTOSIHUE SMYHMKOB M MaTOK CamOK KaCTMIACKOrO THOMEHS
nokoneHnin koHua XX u Havana XXI cronetus. Metoab! [poaHanusvpoBaHbl opraHbl penpofyKTUBHOW cucTeMbl 16
camoK Hepn B OkTabpe — Hosbpe 2011, 2012 wu 2014 rr. Buonormyecknin matepuan obpabatbiBamu no
0OLLENPUHATLIM B TUCTONOMN MeToAMKaM. [JMarHOCTUKY W OLLEHKY CTEMEHMU MaToNorM4YecK X U3MEHEHUI B OpraHax
Hepn ocyLuecTnsnm no knaccudukauuu J1.A. Jlecukosa u W.[. YnHapesoi. PesynbTathbl. Y NonoBo3penbix camok
KacruIinckoro THOMEHs! MPOUCXOAUNO paHHee CTapeHMe rOHaf B CBA3M C Pa3BUTUEM CUHOPOMA CKIEPO-KUCTO3HBIX
ANYHMKOB. B MaTke pernctpupoBancs HEKpo3 KMETOK 3MUTENWS, BbISBASIMCH MPWU3HAKM OTeka TKaHW matku. B
MAOMETPUM  OpraHa  WMEenuCb  [OBOMbHO  3HAUMTESNbHbIE  KPOBOM3NUSHWS. — Xapaktep W CTENeHb
MOpOYHKLMOHANBHLIX HapyLLEeHWA, 0BHapYXeHHbIX B PEMPOAYKTUBHBIX OpraHax CaMOK KacnMACKOro THOMEHs,
MOXHO KnaccuduumpoBaTh Kak XPOHWYECKOE TOKCMYECKOe nopaxeHue. BbiBoabl. PaHee npoBedeHHble
nccnefoBaHns ykasblBaloT Ha CUMMTOMbI 3HOOMETPUTA B MaTke CamoK NAacTOHOTMX MOKOMEHUst koHua XX Beka. Y
3TUX xe ocobel BbISBMEH CUHAPOM CKIEPO-KUCTO3HbIX AMYHMKOB. CTemeHb NaTonorMyeckux npoLeccos
cootsetctBoBana lI-Ill Gannam. Xapaktep u creneHb (IlI-IV cTeneHb) MOpdOPYHKLUMOHANBHBIX HapYLLEHWIA,
OOHapyXeHHbIX B SWYHMKAX M MaTkax CaMOK KacmMIACKOro THOMeHs nokoneHwst XXI cToneTusi, ykasbiBaloT Ha
WOEHTUYHOCTb NaTOMOTMYECKMX MPOSIBNEHUA B PEMpOAYKTUBHLIX OpraHax, OfHako COBPEMEHHbIE 0COOM MMenN
Bonee BbICOKYO CTEMEHb HEOBPaTUMbIX MOPPODYHKLMOHANBHBIX HAPYLLEHWIA, YTO CBUAETENLCTBYET O AerpagaLum
nomynsiymmn Phoca caspica.

KnioueBble cnoBa:  KaCmUCKWA  TIOMEHb,  CaMKW,  9KOMOrMYeckne  hakTopbl,  TOHadbl,  SAMYHUKW,
MopOohyHKLMOHANBHOE COCTOSIHIE, HApYLLEHWE.

®opmart uutmpoBanus: BonoaunHa B.B., ®egoposa H.H., Mpywko M.1. MaTonori penpoayKTBHbIX OpraHoB ca-
MOK kacrmickmx TioneHer (Phoca Caspica, Gmelin, 1788) // HOr Poccuu: skonorusi, passutue. 2015. T.10, N4. C.76-
84. DOI: 10.18470/1992-1098-2015-4-76-84

PATHOLOGIES OF REPRODUCTIVE ORGANS OF CASPIAN
FEMALE SEALS (PHOCA CASPICA, GMELIN, 1788)

1Victoria V. Volodina, 2Nadezhda N. Fedorova, 2Maria P. Grushko*

1| aboratory of Ichthyopathology, Caspian research institute of fisheries, Astrakhan, Russia
2Department of Hydrobiology and General Ecology, Astrakhan State Technical University,
Astrakhan, Russia, mgrushko@mail.ru

Abstract. The aim is to compare morphofunctional conditions of the ovaries and uteruses of Caspian female seals
born between the end of XX and beginning of XXI centuries. Methods. We have analyzed the reproductive organs of
16 female seals in the periods of October - November of 2011, 2012 and 2014. Biological material has been treated
in accordance with conventional techniques in histology. Diagnosis and assessment of pathological changes in the
bodies of seals have been carried out by classifications of L.A. Lesnikov and I.D. Chinareva.

Results. We have identified early aging of gonads in sexually mature Caspian female seals due to the development
of sclera-cystic ovary syndrome. Besides we have detected the necrosis of epithelial cells in the uterus as well as



signs of uterine tissue edema. The myometrium has signs of quite significant bleeding. The nature and degree of
morphological and functional disturbances detected in the reproductive organs of the Caspian female seals can be
classified as chronic toxic damage. Conclusions. Earlier studies show the symptoms of endometriosis in the uterus
of female pinnipeds born during the late XX century. These same individuals also suffered from sclera-cystic ovary
syndrome. The pathological processes correspond to degrees Il and Ill. The nature and extent of (Ill and IV degrees)
morphological and functional disorders found in the ovaries and uterus of Caspian female seals born in XXI century
indicate the identity of the pathologic features in the reproductive organs, but modern individuals have a higher de-
gree of irreversible morphological and functional disorders indicating the degradation of the population P. caspica.
Keywords: Caspian seal, females, environmental factors, gonads, ovaries, morphofunctional state, disorder.
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BBEJEHHUE

AHTpOIIOTCHHOE 3arpsi3HEHUE OKpYIKa-
fomiel cpeapl MPUBOMUT K BO3HHUKHOBCHHIO Y
TETIOKPOBHBIX JKUBOTHBIX TOKCHKO30B KOMOM-
HUPOBAHHOTO XapaKTepa 3a CYeT OJHOBPEMCH-
HOTO BO3JICHCTBHS TOKCUKAHTOB MPUPOTHOTO U
TEXHOTEHHOTO TPOUCXOKICHUA. DhdeKkT Kom-
OMHUPOBAHHOTO JEHCTBUS KCEHOOMOTHKOB 3a-
BHCHT OT IyTEH UX MOCTYIUICHUS B OPTaHU3M,
YPOBHEH 7103 U COOTHOIICHHS, TOKCUKOKHHETH-
Ky, OmorpaHcopManmvd W MEXaHHU3MA [CH-
CTBHS OTJACTBHBIX KOMIIOHCHTOB KOMOHMHAIINU
[1]. Toxcuueckue BeliecTBa IEHCTBYIOT Ha Op-
TaHNU3M HE W30JIUPOBAHO, & B COUCTAHHUH C Pa3-
JUYHBIMA (PAKTOPAMH.

CaMbIM OMACHBIM [UIsS TOMYJISIIUN WA
JOKaNbHOTO CTaja SBJSICTCS ITOPaKEHHE pe-
MIPOTYKTHBHOU CHUCTEMBI U, KaK CIEIACTBHE 3TO-
ro, BO3HHKHOBEHUE a0OPTOB, BBIKUIBIIICH, 3a-
pacTtaHue IICHKH MAaTKH W OOIIee MOHWKCHHE
(hyHKIMH BOCTIPOU3BOJICTBA [2].

C cepenunbl 80-x rT. XX CTOJETHS TIO-
MyJSIIAS KacTUICKOTO TIONEHS HAaXOIUTCS B
KPUTHYECKOM TIONIOKeHUH. [lepBBle mpH3HAKH
NETPECCUH BOCIIPOU3BOJICTBA OBLUTH OOHApYyIKe-
Hbl B 1989-1990 rr. [3]. 1o pe3ynbraTam naro-
JIOTO-aHATOMHYECKOTO OOCIIETOBAHUS JKHBOT-
HBIX TIepell Ce30HOM pa3MHOXKEHHs ObLI 0OHa-
PYXKEH BBICOKHII yPOBEHb SUIOBOCTH CaMoK. Pa-
Hee YCTaHOBJCHO, YTO IaTOJIOIMYECKHE MpO-
[ECChI, HAOMI0TaeMbIe y KACIIMHACKIX TIOJCHEH,
UMCIOT CJIOXKHBIA, KOMOWHHMPOBAHHBIA MeXa-
HU3M, 00yCIOBICHHBIH MHOTHMH (haKTOpaMH, U
B MIEPBYIO OYEpe/lb, AaHTPOIIOTECHHBIM TIPECCHH-
rom Ha skocuctemy Kacrmiickoro mopst [4].

B cBs3u ¢ 9THM 11€NBI0 HAcTOsIIIEH pabo-
THI SBHJAch OIEHKa MOP(PO(YHKIMOHAIEHOTO
COCTOSTHYISI PETIPOAYKTHBHBIX OPTaHOB (MAaTKH U
SIMYHUKOB) CaMOK KAaCIMHCKOTO TIOJNICHS BO
BPEMEHHOM aCTICKTE.

MATEPHUAJIBI U METOJbI UCCJIEJOBAHUA

COop marepuaia OCYIIECTBISUICS BOJIM-
31 octpoBa Maublii XKemuyxusiii B 2011, 2012
n 2014 roxy BO BpeMs NPOBEACHHUS] HAy4HO-
WCCIIEZIOBATENILCKUAX JKCICAUINNA Ha TPEA3HM-
HUE 3aleXKu 3Beps. OOCienoBaHBI OpraHbI
BOCHPOHM3BOJUTEIFHOW  CUCTEMbI  (SIMYHUKH,
MaTKa) NIECTHAALUATH KACTTUHCKUX JIACTOHOTHX.
Cpennsist Macca IpOAHATN3UPOBAHHBIX KHUBOT-
HBIX cocTaBmia 51,1+4,7 kr, qiuHa - 126,0+£3,4
CM, Bo3pacT BapbupoBan oT 1 go 18 ier, B
cpenneM coorserctBoBai 10,3+ 5.4 ner.

Matepuan oOpabaThIBAIH 1O OOIICTIPH-
HATBIM B TUCTOJIOTMU MeTolaM [5]. Jluarnocrtu-
Ky M OIICHKY CTCIIEHH IMAaTOJIOTHYECKUX H3Me-
HEHHWH B OpraHax THAPOOMOHTOB OCYIICCTBIIS-
mu o meromguke JILA. JlecamkoBa u M.JI. Yu-
HapeBoi [6].

Crenenp paHXKMUPOBKHU:

I Gamn — Peaknusi opraHu3ma, HE CBS-
3aHHas C €T0 MOBPEKICHUCM.

Il Ganmna — Jlerkue moBpexaenus. Cna-
0ast TuIepeMus COCyi0B, OTCKH.

IIT 6amra — IloBpexaeHus: cpeaHen Ts-
xKecTu. [umepemus coCynoB, NEPUBACKYJISAP-
HbI€ WM TICPUIICIUTIONISPHBIE OTEKH, OYaroBble
KPOBOM3IHSHIS.

IV 0Gamra — Tspkenble TOBPEKICHHUS.
MHOXECTBEHHBIE 0YaroBble KpPOBOU3IHUSHHUS,
3HAUNTENBHBIC OTEKH, AUCTPO(US, HEKPO3 IO
30 % TkaHen.

V o6amioB — CHMIITOMBI JIETAIEHOTO
oTpaBieHus. Hanuuue 3HAUMTENBHBIX IOBpE-
KIACHUM BHYTPEHHUX OPTaHOB IIPH JCHCTBUH
OTHOCHUTEIHPHO HEBBICOKHX KOHIICHTPAIMHA TOK-
CHYECKHUX BELIECTB, MPUOIIKAIOUINXCS K XPO-
HUYECKUM JIETAIBHBIM KOHIICHTPAIMSAM, H II0-



MeJanach THOENb OTICNIBHBIX (DOJUTUKYJIOB.
['ubens (OMTUKYIITIOB TPOUCXOIUIA TACTHIHO
IIyTEeM aTpe3WH, COOTBETCTBYIOIICH (H3HOIIO-
THYECKOMY COCTOSTHHIO SIMIHUKOB. Ha pa3pesax
B KOPKOBOM BEIECTBE BU3yaJbHO ONPEHCIIsI-
JHCh B OOJBIIOM KOJHYECTBE KUCTO3HO pac-
IIMPEHHBIE TIOJIOCTH, THAMETPOM J0 8 MM, CO-
JIep)KaBIIAE  OMANCCIHPYIOMIYIO  JKAIKOCTD.
[Ipu rECTOIOTMYECKOM HCCICIOBAHUH BBISIBH-
JIOCh YTOJIICHUE KATCYJIbl SUIHUKOB, KOTOpPas
Obuta 00pa3oBaHa W3 TUIOTHOH BOJIOKHHCTOW
COCIMHUTENBHON TKaHbI0. [IpUMOpIHaIbHBIX U
MEPBUYHBIX (OJUTHKYJIOB B KOPKOBOM BeIIe-
CTBE SIUYHUKOB OBUIO Mano, (UKCUpOBAICS
OYaroBEIA CKJIEPO3 CTPOMBI KOPKOBOTO ¥ CKJIE-
pO3 MO3roBoro BemiecTBa simuHuKa. CTENneHb
MIATOJIOTHUCCKUX TIPOSIBICHHH B 3TOM OpraHe
cootBercTBoBaina II-11I 6ammam.
l'ucTonornyeckuii aHaIM3 MaTOK CaMOK
Kacnuickux jactoHorux B 1989, 1991 rr. mo-
Kasall, 4TO y BCeX 00CIeI0OBaHHBIX 0cobel 00-
Hapy>KCHBI NaTOJOTHYECKUE W3MEHEHUs, KOTO-
pbie OBUTH BBIPAXKCHBI B OTCYHOCTH JHIOMET-
pusi, 0cOOEHHO OBLT 3aMETEH OTEK Ha TPAHUIIE C
SIHTENNEM, B PACIIMPCHUU MEIKHX COCYIIOB,

MHOWIBTPAIMN JICHKOIUTAMH HX CTeHOK. Ila-
TOJIOTUS MIPOSIBJISIACH B BUAE IJIa3MOpparuii B
CTOPOHY SHIOMETPHS, CIYIIMBAHUS STHUTCIIUSL
xKeme3. B CTeHKaX COCYHOB PErHCTPUPOBAIHCH
MEePUBACKYJISIPHBIE OTEKU, aMUI0ua03 [9].

HecMmoTpst Ha pasnuuus 53CTPanbHOTO
IIUKIJIa 0OCIICIOBAHHBIX CAaMOK, Y HUX OTMEUCHO
HapylIeHne MUKPOLUPKYJISLHUNA KPOBH B MaTKe,
Tpoduueckas, JAbIXaTeldbHAs W  3aIllUTHAs
(GYHKIIME KOTOPOI MMEIOT Ul SMOpPHOHA Iep-
BOCTETICHHOE 3Ha4YeHHe. MopdodyHKIIHOHATE-
Hble M3MEHEHHUS KJIACCU(PHUIMUPOBAHBI KaK yMe-
peHHo Tspkenble U cooTBercTBOBaNU I-1I1 6an-
mam [9] .

OOHapy>KeHHBIC TATOJOTHYECKUE H3ME-
HEHHS B 3TOM OpraHe aBTOPaMU ObUTH OIICHEHBI
KaK CpEeIHETsHKEIble W TSDKENbIe, COTJIACHO
pamxupoBke JI.A. JlecankoBa u U.JI. UunHape-
Boii (1987) coorBercrBoBanu I1I-1V crenenu.

BrisiBIeHHBIE TTATONOTHMH B PEMPOIYK-
TUBHBIX OpraHaX MOPCKHX MJICKOIMHUTAIOIINX
COOTBETCTBYIOT IIPU3HAKAM XPOHHYECKOTO TOK-
CHYECKOT0 TOPa)KeHUsI, OMMCAHHBIM PSIOM aB-
topos [10-13].

3AK/IIOYEHHUE

ITatomopdonornyeckoe  wHcciaeI0BaHUE
PEeNpOAYKTUBHBIX OPraHOB KAaCIHICKOTO TOJe-
Hs CBHJIETEIILCTBOBAIO O CKJIEPO-KUCTO3HBIX
HapylICHUSX B SMYHUKAX CaMOK. Y JKHBOTHBIX
BBISIBJICHBI MACCOBBIC aTPE3HH PA3BUBAIOIIUXCS
(hoIIMKYJIOB B KOPKOBOM CJIO€ SIMYHHMKA, 00pa-
30BaHUE KHCT, PE3KOe pa3pacTaHue COCIUHH-
TeNbHOM TKaHW. Hambosiee XapakTepHBbIM MpH-
3HAKOM HETaTHBHBIX MPOIECCOB ObLIO HapyIle-
HHE MUKPOIUPKYISIIUKA B opraHax. Hopmaib-
HBIA METa0OJIM3M B TKaHSIX BO3MOKEH TOJHKO
MpU JIOCTATOYHOM KPOBOCHAOXXEHUHM OpTraHa.
3acToif KpOBH SIBIIIETCSI MEPBBIM CHMIITOMOM
MaToJIOTHUecKoro mporecca. Kak crnejictsue,
BO3HHUKAIOT Pa3HOOOPA3HBIC OTEKH, FEMOPPArHH
Y TUIa3MOpparuv pasindHod BenuyuHbl. [Ipakx-
TUYECKH BO BCEX OOCIIEIOBAaHHBIX OpraHax Obl-
T OTMEUYEHBI BOCTIAJIMTENILHBIC TPOIIeCChl. Bee
3apETUCTPUPOBAHHBIE MATOJIOTMU MPUBOIAT K
SITOBOCTH CaMOK, CHIDKEHHIO YPOBHSI pOXKJae-

MOCTH, OBICTPOMY CTapeHHIO IETOPOIHBIX Op-
raHoB. COCTOSIHUE HCCIEAyEMBbIX OPraHOB Y
CaMOK HEpIl MOI'JIO 6LITI> HpI/I‘II/IHOI‘/‘I SITTIOBOCTHU
caMoK. Ecim ypoBeHB SITOBOCTH TTOJIOBO3PEIBIX
camok B 1989-1991 rr. Bapbuposan ot 43,3 110
64,5 % [14], To B 2011-2014 rr. monst mpoxy-
UPYIONINX CAMOK B TIOMYJIILIUHN U3MEHSIACh OT
17,0 mo 21,0 % [15, 16].

B uesnom, cpaBHeHHE COCTOSIHUSL OPraHOB
PENPOIYKTUBHOM CHCTEMBI KACITUHCKUX TIOJIE-
Hel ¢ uHTepBasioM B 20 JIeT, oKa3aso, 4To op-
TaHbl JAHHOW CHCTEMBl HMCIOT HICHTUYHBIC
MATOJIOTHYECKUE TPOSBICHHS, COOTBETCTBYIO-
e XPOHUYECKOMY TOKCHYECKOMY MOpaxe-
HHIO, OJIHAKO y TroJieHer mokojeHus XXI Beka
OHM HMMeNH OoJiee BBICOKYIO CTENeHb HeoOpa-
TAMBIX MOP(GO(PYHKIIMOHATIBHBIX HAapYIICHUH,
9TO YKa3blBACT Ha JCTPAJAINIO TOIYJISINN
Phoca. caspica.
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K BOMPOCY O ®OPMUPOBAHWUU APEATIA M'OP3bl
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Pestome. Lienb nccneoBaHnst — ¢ MOMOLLBH NUTEPATYPHbIX AaHHbIX M Pe3ynbTaToB COBCTBEHHBIX UCCMEA0BaHNN
npoaHanunanpoBaTth apean obutanus ropasl Macrovipera lebetina (Linnaeus, 1758) kak B UCTOPUYECKOM NPOLLSIOM,
Tak W B COBPEMEHHOCTW. [laTb CUCTEMATUYECKYID XapaKTepucTuky Buaa. BbisiBUTb, kak CBS3aHO hOpMMpOBaHWE
BWAOBOrO apeana C reonorMyeckoil UCTOpUENl CTAHOBNEHUSI CPEAN3EMHOMOPCKNX NaHALadTOB, UX pacnpocTpaHe-
HMEM U BMMSHUEM Ha cOcefHMe pervoHbl. PesynbTartbl. BbisiBneHo, 4To apuamsaums knuMara 6naronpusitHo cka-
3anacb Ha pacnpocTpaHeHun aToro Buga Ha BoctouHom Kaskase. JaHa Tunosas Tepputopust M.l.obtusa. Beisoabl.
MpoaHanuanpoBaHHble AaHHbIE O PacnpoCTPaHeHuM rop3bl B larecTaHe NO3BONMMNM 04epTUTL ee apear. BhbisicHe-
HO, YTO €e pacnpOCTPaHEHNE TECHO CBSI3aHO C MCTOMHMKAMM BOAbI U HOCUT O4aroBbI XapakTep. BoiaeneHbl ontu-
MarnbHble Ans Hee 61oToNbI. BbiSBNEHb! MIMMUTUpPYIOLWME (hakTOpbl B pacrpoCTPaHEHUW 3TOro Buaa B pecrybnuke
[arectaH. [NpeanoxeHbl MepbI OXpaHbl.

KntoueBble cnoBa: riopaa, apean, hayHa, Nogauabl, pacnpocTpaHeHue.

®opmat umtuposanus: Vicmannosa 3.C. K Bonpocy o ¢opmuposaHuu apeana rop3bl [Macrovipera lebetina
(Linnaeus, 1758)] /I HOr Poccuu: akonorus, passutue. 2015. T.10, N4. C.85-91. DOI: 10.18470/1992-1098-2015-4-
85-91

ON THE FORMATION OF A NATURAL HABITAT OF VIPERA LEBETINA
[MACROVIPERA LEBETINA (LINNAEUS, 1758)]

Zulfiya S. Ismailova
Department of Zoology and Physiology,
Dagestan State University, Makhachkala, Russia, ismailovazs@mail.ru

Abstract. The aim of the study is to analyze the area of Macrovipera lebetina (Linnaeus, 1758) in the historical past
and in the present using published sources and the results of own researches as well as to give taxonomy of the
species. Identify how the formation of species habitat due to the geological history of the formation of the Mediterra-
nean landscapes, their distribution and the impact on neighboring regions. Moreover, to identify how the formation of
species habitat is associated with the geological history of the formation of the Mediterranean landscapes, their dis-
tribution and the impact on neighboring regions. Results. It was revealed that the aridity of climate had a favorable
impact on the distribution of this species in the eastern Caucasus. We also suggest typical habitat of M.l.obtusa.
Main conclusions. Analyzed data on the distribution of lebetina viper in Dagestan has allowed delineating its habi-
tat. It was found that its distribution is closely related to water sources and has a focal character. We have identified
optimal habitats for this specie as well as limiting factors in the spread of this species in the region. Measures of pro-
tection have also been proposed.

Keywords: lebetina viper, habitat, fauna, subspecies, distribution.
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HO OCBOCHA U TIOP3a B HACTOSIIIEE BPEMS KUBET
[OYTH CHHAHTPOITHO, BCTPEYAsACh B cajax, Oro-
polax, Ha TpuycajeOHBIX Yy4acTKax, KJIajaou-
Iax, B Pa3MUYHBIX TIOCTPOIKaxX, BO3JIC HPPHTa-
LIMOHHBIX KaHaJoB. B mocieanue rojasl Habo-
JaeTcs YCWJICHHE W TPOJOJDKEHUE peKpearnu
MIPEATOPHBIX JIAHAIA(PTOB, TaKas aJbTepPHATHBA
IIPY TOTAIFHOM HETaTHBHOM OTHOLICHUU JIIO-
el K 3MesaM, MOKET NPUBECTH K HCYE3HOBE-
Huto Buja B Jlarecrane. Kak mpaBuio, mpu
MPSIMOM KOHTaKTE C UYEIOBEKOM, 3MEH CTaHO-
BATCA WX >XepTBamu. IloMuMO 3TOTO, THOp3a
YHHUTOXKAETCA B pe3yibTare OpakOHBEPCKOTO
OTJIOBA TSI HYKA TOAMOJBHBIX CEPIICHTAPHEB.
[ToaTOMY IIepCTIEeKTHBBI BEDKUBAHHS ATOTO BUA
B /larectane 3aBUCST OT OTHOILIEHHS K OXpaHe
MIPUPOAHBIX KOMIUICKCOB M PEAKHX BHJOB, CO
CTOPOHBI PYKOBOJICTBA M HACEICHHS PECITyOIH-
KH.

3akaBka3ckasi Top3a BHeceHa B KpacHblie
kaurn Poccuiickort @enepanun, [larecrana, a

TaKKe€ COCEAHMX TOCYIHapCcTB  3aKaBKa3bs
(AzepOaitmxana, Apmennn, ['py3un). B cern
0c000 OXpaHSACMBIX HPUPOTHBIX TEPPUTOPHI
(OOIIT) PecniyOmuku JlarecTan 3TOT BHI OT-
MeUeH B TpeX 3aKa3HUKax M Ha ydactke Jlare-
cranckoro 3amoBeanuka «bapxan Capbikym»,
OJTHAKO COCTOSIHUE TIOYJISIIIUN B HUX HEIOCTa-
TOYHO HM3y4YeHO. B 3amoBenHuKe Trop3a BCTpe-
YaeTCsl PEryJsipHO, MO-BUAUMOMY, MPOHHKAET
CIOIa TPHBIICKAcMasi KOPMOBBIMH OOBEKTaAMU
(Metriones tamariscinus, Dipus sagitta, Citellus
pygmaeus). KitoueBble MECTOOOUTAHUS TIOP3bI
PacIIONOXKEHBl 33 TIpeIeiaMH  3allOBEeIHHKA,
MOATOMY OXpaHOW OHa 3/1eCh HEe oOecIeueHa.
Co3anre HOBBIX OXPaHSIEMBIX TEPPUTOPHN U
pacuIMpeHne TPAHUI[ 3aMOBEIHUKA C BKIIOUE-
HHEM B HETO MPHJIETAIOMUX CKIOHOB Hapat-
TroOuHCKOTO XpedTa ocTaeTcsi OJHOW W3 BaXK-
HBIX 3aJa4 MpH IUIAHWPOBAHUHU AITbHEUIIEro
pazsutus cetu OOIIT pecnyOinky.
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CTPYKTYPHASI USMEHUYMBOCTb ®EHONbHbLIX COEOAUHEHUNA
WWAN®EA CEAOBATOIO (SALVIA CANESCENS C.A.MEY) BO ®JIOPE JArECTAHA

®a3uHa A. Bazabosa*, ladxu K. Padxabos,

®amuma U. Ucnamoea, A6dynaxud M. Mycaee

nabopamopusi humoxumuu u MmeduyuHckol 6omaHruku, [opHbIt 6omaHudeckull cad,
[acecmarckuli HayyHb Il yeHmp Poccuutickol akademuu Hayk, Maxaykana, Poccus, fazina @mail.ru

Pestome. Llenb. BisieneHune B npupogHon gnope [arectaHa UCTOYHUKOB (PIaBOHOWAOB U aHTOLMAHOB C BbICOKOM
QHTWNOKCUAHTHON aKTUBHOCTLIO. MeToauka mccnepoBaHusi. HagsemHas yacTb wandes cegosatoro (Salvia ca-
nescens C.A.Mey) cobupanu netom 2013 roga B ¢asy LBETEHUS, CYLLMIN B TEHW A0 BO3AYLUHO-CyXOi Macchl. Bbl-
CYLLEHHOE Cbipbe U3Mernbyany u onpeaensn CyMmMapHoe CoAepkaHue (hriaBoHOMAOB M aHTOLMAHOB CreKTpogo-
TOMETPUYECKM Ha cnekTpochoTomeTpe CP-16 no cTaHLapTHOM METOAMKE C MCMONb30BaHWEM peakLum 0bpasoBaHus
KOMMIEKCHBIX COEAMHEHWIA C XIIOPMAOM antOMUHIS U C XIIOPUAOM kobanbTa, COOTBETCTBEHHO. CyMMapHble aHTMOK-
CUaHTbI ONPEAENANMCh Ha Npubope A11s 3KCMPECC-aHann3a CyMMapHbIx aHTuokenaaHToB «LIBET-AY3A-001-AAA»,
amMnepoMeTPUYECKUM METOAOM, C NEepecyeToM Ha ranmnosylo kucnoty. PesynbTatbl. B xode dutoxummuyeckoro
aHamM3a Hamu MomnyyeHbl JaHHbIE N0 CyMMapHOMY COAEPXaHuo (PNaBOHOMAOB, aHTOLMAHOB W aHTUOKCUMAAHTOB B
obpasuax S. canescens. BoisiBneHbl 06pasLbl ¢ BbICOKMM COAepXaHWeM (hriaBoOHOMAOB U aHTOLMaHoB, obnaaato-
LMe aHTUOKCUAAHTHBIMI CBOCTBaMU. BnnsiHue BBICOTHOrO (hakTopa Ha M3MEHUMBOCTL COAEPXaHWS (hriaBOHOMIOB,
aHTOLMaHOB, OBLLen aHTUOKCULAHTHON aKTUBHOCTUMMEET pasHOHaNpaBlieHHOoe AeiicTBhE. 3akmntoyeHue. MonyyeH-
Hble BMepBble HaMW AaHHbIE UMEKOT HayYHbII U MPAKTUYECKAN UHTEPEC N MOTYT BbITb MCMONB30BaHbI 4115 00bsCHe-
HWSI MEXAHM3MOB WM3MEHYMBOCTW COLEPXaHUS BTOPUYHbIX MEeTabONMTOB MOA BRMSHWEM abMOTUYeCKnUX (HaKTOpoB
cpeabl, a Takke PEKOMEHA0BAHbI 4715 MEAULMHCKON, KOCMETUYECKON NPOMBILLTIEHHOCTMU.

KnioueBbie cnoga: Salvia canescens C.A.Mey, heHonbHbIE COeAMHEHMs, CyMMa (hnaBOHOMAOB, CyMMa aHToLma-
HOB, @aHTMOKCWAAHTHAS aKTUBHOCTb, BbICOTHBIN FPaAUEHT, NONYNsALMS, BTOPUYHbIE METABONUTI.

®opmat umtuposanus: Barabosa ®.A., Papxabos K., Wcnamosa ®.U., Mycaes A.M. CTpykTypHas nameH4u-
BOCTb (DEHOMbHbIX COeaMHeHui Wwandes cegosatoro (Salvia Canescens C.A.Mey) Bo ¢nope [arecrana // Or Poc-
cuu: akororust, passutue. 2015. T.10, N4. C.92-100. DOI: 10.18470/1992-1098-2015-4-92-100

STRUCTURAL VARIABILITY OF PHENOLIC COMPOUNDS OF
HOARY SAGE (SALVIA CANESCENS C.A.MEY) IN THE FLORA OF DAGESTAN

Fazina A. Vagabova*, Gadzhi K.Radzhabov,

Fatima I. Islamova, Abdulakhid M. Musaev

Laboratory of Phytochemistry and medical botany, Mountain Botanical Garden,
Dagestan Scientific Center of the Russian Academy of Sciences,
Makhachkala, Russia, fazina @mail.ru

Abstract. The aim is to identify sources of flavonoids and anthocyanins with high antioxidant activity in the natural
flora of Dagestan. Methods. The above-ground portions of hoary sage (Salvia canescens C.A.Mey) were collected in
the summer of 2013 in the flowering stage and dried in the shade to air-dry weight. The dried raw material has been
ground and we have have measured the total content of flavonoids and anthocyanins spectrophotometrically using
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SF-16 by standard methods using the reaction of formation of complex compounds with aluminum chloride and co-
balt chloride, respectively. The total antioxidants have been determined using the instrument for rapid analysis of
total antioxidants "Yauza-COLOR-001-AAA" by an amperometric method with conversion to gallic acid. Results.
During the phytochemical analysis, we have obtained data on the total content of flavonoids, anthocyanins and anti-
oxidants in the samples S. canescens. We have also identified samples with a high content of flavonoids and antho-
cyanins having antioxidant properties. The impact of high-altitude factor on variability of flavonoids, anthocyanins,
total antioxidant activity has a different effect. Conclusion. These data are the first scientific and practical interest
and can be used to explain the mechanisms of variability of secondary metabolites under the influence of abiotic
environmental factors, as well as recommended for medical and cosmetic industry.

Keywords: Salvia canescens C.A. Mey, phenolics, total flavonoids, total anthocyanins, antioxidant activity, altitudinal
gradient, population, secondary metabolites.

For citation: Vagabova F.A., Radzhabov G .K., Islamova F.I., Musaev A.M. Structural variability of phenolic com-
pounds of hoary sage (Salvia Canescens C.A.Mey) in the flora of Dagestan. South of Russia: ecology, development.
2015, vol. 10, no. 4, pp. 92-15. (in Russian) DOI: 10.18470/1992-1098-2015-4-92-23

BBEJEHHUE

Pon mrandgeit (Salvia L.) cemeiictBa La-
miaceae HACUUTHIBACT 110 Pa3HBIM UCTOYHHKAM
ot 700 1o 900 BHIIOB, U3 KOTOPBIX HAa TEPPUTO-
puu Poccun pomnspacraet 6onee 80 BHIOB, Kak
IUKOPACTYIINX, TaK W BO3ICIBIBACMBIX B KYJIb-
Type [1]. B MupoBoii mpaktuke k ¢apmaxornei-
HBIM BuAaM Imandes oTHocsTes — Salvia
officinalis L., Salvia aethiopis L., Salvia triloba
L., Salvia sclarea L., Salvia multiorrhiza
Bunge. B pasnbix Bunmax poaa Salvia L. ycra-
HOBJICHO O0KOJIO 300 OHOMOTHYECKH aKTHBHBIX
BemiecTs [ 1].B HayuHOW 1 HApOAHOW MeTUITHE
HIMPOKO TpUMeHsieTcs mandel IeKapcTBEeH-
HBIH, mandeidl MycKaTHBIH, HACTOW U3 JINCTHEB
U TPaBBl, KOTOPBIX MPOSIBITIOT OaKTEPHUIAIAHOE,
MIPOTUBOBOCIATUTENHHOE, AHTHUMHUKPOOHOE,
OTXapKHBAIOIIEe, MPOTUBOIUAOCTHICCKOE, pe-
mapaTHBHOE, KPOBOOCTAHABIHBAIOUICE, CIIa3-
MosuTHueckoe aeiicteue. 1andei MyckaTHbIH
HCTIONB3YEeTCS B OCHOBHOM [UIsl TOJMYYEHHS
a¢upHOTO Macima. DdupHoe Macio Imandes
MYCKaTHOTO HPUMEHSETCS B Ka4eCTBE INPOTH-
BOBOCIMAJIMTEIBHOIO, TOHU3UPYIOLIETO, AaHTH-
0aKTepUaIbHOTO W TMPOTUBOTPHUOKOBOTO Cpe-
ctBa [2]. B Jlarectane pon mandei mpeacras-
neH 14 Bupamu, OJUH U3 KOTOPBIX —S.fugax
Pobed.- »unemux Jlarecrana, Salvia canescens
C.A. Mey - sugemuk bonsmoro Kaskaza [3].
[Handeii cenosateii — Salvia canescens C.A.
Mey (Syn. Salvia daghestanica Sosn.), cem.
Lamiaceae - TpaBsIHUCTBIH MHOTOJICTHHUK BBICO-
toit 10-35 cMm., IIBETET C Mas MO WIOJb, PACTET
HAa W3BECTHSAKOBBIX CKalaXx MW KaMCHHUCTBIX
CKJIOHAaX, TI0 apUJHBIM KOTJIOBHHAM, HAaropHO-
KCEpPO(HUTHOTO II0sIca, HIDKHETO U CPETHETro
TOPHBIX 10sicoB, 10 2000 M HaK yp. M., 0Opa3ys
noaykd. CocTosiHUE MOMYJIALUN He BBI3bIBACT
onacennit. Oxpansiercsi B CeBepo-OceTHHCKOM,

Kabapmuno-bankapckom, TebepanHCKOM rocy-
JapCTBEHHBIX 3amoBeqHuKax. B /larecrane Bun
pacTeT Ha CyXHX CKJIOHAaX, OT HKXHEro [0
BEpPXHET0 ropHOTO Tosca [3].

[andel cenoBaThlii SBISIETCS OJHUM U3
MaJIOM3yuYeHHBIX BUJIOB U3 poja Salvia L. Tak,
corjacHo aBTopam [4], KOJMYECTBEHHOE CO-
nepkaHue 3(QUPHOTO Macia mandest CeroBaTo-
ro cocrapiusieT 0,95% 1 B HEM METOJIOM XpoMa-
TO - MacC -CIEKTPOCKONMH HIASHTU(DUIIUPOBa-
HO 39 KOMIIOHEHTOB M YCTaHOBJIEHO BBICOKOE
cogepkanme juHaAnoona (30,50%), nmuHANMTa-
uerara (22,05%), repnuneona (10,70%). B pe-
3yJbTaTe XpoMaTorpaduyeckoro aHaim3a ObLIH
oOHapyxeHbl 8 (aBoHOMI0B. KomudecTBeH-
HOE CyMMapHOE cojepxaHue (HIaBOHOHIOB B
repecuyere Ha JIOTeoNuH cocrtasiser 1,95%,
JMyOWIIBHBIX BemecTB-7,85%, OKCHKOPUYHBIX
kucior - 3,03%.

OxHOI U3 caMbIX EPCIEKTUBHBIX TPYTII
OMOJIOTHMYECKH AKTHUBHBIX BEIIECTB, BBIJCIICH-
HBIX U3 Pa3IMYHBIX OPTaHOB U TKAaHEHW COCYIH-
CTBIX PACTEHHUH, SBISIOTCA PACTHUTENbHBIE (e-
HOIIbHBIE coefrHeHus. DEeHOJBHBIE COeInHe-
HUS TIPEJICTABIISIOT cO00N Haubosiee OOraThii
KJIAaCC aHTHUOKCHJIAHTOB (IpeiroiaraemMoe 00-
el JueTndyeckoe norpedienue qocrturaet 1 T/
cyTkd, 9yTo B 10 pa3 BbllIe, yeM noTpedIcHHue
Buramuaa C n 100 pas, yem Buramuna E) [5].
Hcnonp3oBaHue pacTeHUM B TpagULIUOHHOU
HapOJIHOW MEIWIIMHE B 3HAYNUTEIHHOW CTENECHHU
00yCIIOBIICHO COJIEpXKAITUMHCS B HHX (hiaBo-
HOUIAaMH, aHTOI[MAHAMH. B pacTeHUsIX 3TH co-
CIMHCHUS BBIMOJHAIOT (DYHKIIMIO MEMOpaHHO-
CTaOMIIM3aTOPOB, OOECHECUMBAIOT 3allUTy OT
YIBTPA(pHUOIECTOBOTO H3IYUCHUsI, MaTOr€HHBIX
MHUKPOOPraHU3MOB H (puUTO(aros, MpUBIEKAIOT
OTIBIIUTENICHl W OTBEUAIOT 332 OKPACKy OKOJIO-
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POJIb ABUOTUHECKUX N BUOTUHECKUX ®AKTOPOB B COPTOU3YYEHUU
BEWUIENbI (WEIGELA THUNB., CAPRIFOLIACEAE)

AnekcaHdpa B. CaeeHko’, CycaHHa C. Yykypudu
Kkaghedpa 6omaHuUKU U KopMonpousgodcmea,

Kybarckuli 2ocydapcmeeHHb i azpapHbIl yHusepcumem,
KpacHodap, Poccusi, sasha.bl2012@yandex.ru

Pesrome. Lienb. Ycnex MHTPOAYKLUMU pacTeHuin 3aBUCKT OT UX XWU3HECTIOCOBHOCTM W afanTaLyi B HOBbIX YCIIOBUSIX
cylecToBaHMA. Lienbto Halmx ncenefoBaHuin SBNSNOCH BbISBIEHUE SKOMOMUYECKIUX XapaKTEPUCTUK COPTOB Bemre-
MNbl ANS pacLUMPEHNst acCOPTUMEHTA [IEKOPaTMBHbIX pacTeHuid B ycroBusx ypboakocucTembl ropoga KpacHopapa.
Mol npoaHanusvpoBanu TONEPaHTHOCTb COPTOB BEMrenbl K TeMMepaTypHOMY PEXMMY perroHa UHTPOAYKLWMW, WUC-
crepfoBany KOMMNeKe 6ruoTnyeckmnx hakTopoB, BUSKOLMX Ha POCT M PasBUTHE YKa3aHHbIX PACTEHWIA, a Takke W1y-
4nnm Mmopconornyeckne 0COBEHHOCTM MblbLibl M MbINbLEBYO NPOLYKTUBHOCTL LBETKOB Bewrensl. Metoabl. OueHka
YCTOYMBOCTI COPTOB BEMrenbl K KOMNEKCy abuoTMYeckinx u BruoTnyeckux hakTopoB NpPOBOAMMACH KaK B MOMEBbIX,
TaK 1 B TabopaTopHbIX YCMOBKSAX C Y4ETOM PEKOMEHAALMIA 41 JEKOPaTUBHbIX KyCTapHUKoB. PeaynbTarthl. /3yyeH-
Hble copTa Beurenbl 06nafatoT JOCTaTOYHOM SKOMNOMMYECKON BANIEHTHOCTBIO K Cifle BO3LEMCTBS B PaOHE UHTPO-
JYKUMU MakCUMasbHbIX M MAHUMAmbHbIX TeMNepaTyp Bo3gyxa. Hanbonee ycToiumMBbI MPOTMB KOMMMEKCA NETHUX
cTpecc hakTopos copTa Beurensl ‘Candida’, ‘Nana Variegata', ‘Olimpik Flame’, ‘Red Prince’. Hanbonee xapocton-
kue copTta — ‘Nana Variegata’ u ‘Olimpik Flame'. Camble sumocToitkne copta ‘Candida’ 1 ‘Red Prince’, HanmeHee
3umocTonkui copT — ‘Nana Purpurea’. Hanbonee moposoyctonumeein copt — ‘Candida’. Copt ‘Nana Variegata'
chopmmpyeT Haubonbluee KOMMYEeCTBO (PEPTUNbHBIX MbINbLEBLIX 3epeH. HanmeHbluee KOmM4ecTBO (epTUNbHON
nNbinbLbl dopmupyetcs Ha copTe ‘Nana Purpurea’. 3akntoyeHue. [laHHble UCCnegoBaHns NO3BOMSHOT 3aKIOUNT,
4TO BCE M3YYeHHble COpTa BeWrenbl XapaKTepuayloTCs BbICOKOW CTEMEHbK0 ajanTauuu U 3aCnyXuBatT LIMPOKOro
pacrnpocTpaHeHus B cafax v napkax ropoga KpacHogapa.

Kntoyeenie croea: XumonocTHble, Belrena, copta, afantauus, ropogd KpacHogap, 3acyx0yCTOAYMBOCTb, 3UMO-
CTOMKOCTb, BpEAUTENN PACTEHWIA, OMbINEHE, MbIfbLEBOE 3EPHO.

®opmat umtuposanus: Caserko A.B., Yykypuan C.C. Ponb abuotnyeckux n bruotnyecknx ¢aktopos B COPTOM3Y-
yeHum Beirensl (Weigela Thunb., Caprifoliaceae) // HOr Poccuu: akonorus, passutue. 2015. T.10, N4. C.101-110.
DOI: 10.18470/1992-1098-2015-4-101-110

ROLE OF ABIOTIC AND BIOTIC FACTORS IN RESEARCH OF VARIETES OF WEI-
GELA (WEIGELA THUNB., CAPRIFOLIACEAE)

Alexandra V. Savenko*, Susanna S. Chukuridi
Department of Botany and forage production,
Kuban State Agrarian University, Krasnodar, Russia, sasha.bl2012@yandex.ru

Abstract. Aim. The success of the introduction of plants depends on their vitality and adaptation to the new condi-
tions of existence. The aim of our study is to identify environmental characteristics of varieties of Weigela to extend
the range of ornamental plants under urban ecosystem of Krasnodar. We have analyzed the tolerance of varieties of
Weigela to the temperature regime in the introduction region, we explored the complex biotic factors influencing the
growth and development of these plants, and also studied the morphological characteristics of pollen and pollen
productivity of Weigela flowers. Methods. Evaluation of resistance of varieties of Weigela to a complex of abiotic and
biotic factors has been conducted in the field and in the laboratory, taking into account recommendations for orna-
mental shrubs. Results. Studied Weigela varieties have enough ecological valence to the force of impact of the max-
imum and minimum air temperatures in the area of the introduction. The most resistant to the complex of summer
stress factors are the following varieties of Weigela: 'Candida’, 'Nana Variegata', 'Olimpik Flame', 'Red Rrince'. The
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most heat-resistant varieties are 'Nana Variegata' and 'Olimpik Flame'. The most winter-hardy varieties are ‘Candida’
and 'Red Rrince', less winter-hardy variety is ‘Nana Purpurea’. The most cold-resistant variety is ‘Candida’. ‘Nana
Variegata' produces the highest number of fertile pollen grains. The smallest amount of fertile pollen is formed by
'Nana Purpurea’. Main conclusion. These studies allow us to conclude that all the studied varieties of Weigela are
characterized by a high degree of adaptation and deserve widespread use in gardens and parks of the city of Kras-
nodar.

Keywords: honeysuckle family, Weigela varieties, adaptation, Krasnodar, drought resistance, winter hardiness, plant
pests, pollination, pollen grain.

For citation: Savenko A.V., Chukuridi S.S. Role of abiotic and biotic factors in research of varietes of weigela (Wei-
gela Thunb., Caprifoliaceae). South of Russia: ecology, development. 2015, vol. 10, no. 4, pp. 101-110. (in Russian)
DOI: 10.18470/1992-1098-2015-4-101-110

BBEJIEHUE

Ha ceropnsamHuii AeHb NapKU U CKBEPbL
ropoja KpacHoznapa xapakTepusyroTcsl OrpaHu-
YEHHBIM BMJIOBBIM COCTABOM JIPEBECHBIX pac-
TeHUH. Mexay TeM, B OOTaHMYECKUX cajax
HUHTPOAYIIMPOBAH Psii HOBBIX BHJIOB, KOTOpBIC
OTJIMYAIOTCS BEICOKUMH 1OKa3aTeIsIMHU JIEKOpa-
TUBHOCTU M YCTOWYHMBOCTU K FOPOACKUM YCIIO-
BUSIM M TPEJCTABIISAIOT OONBIIOW WHTEpEC IS
BBEJICHUS B KyJNbTypy. B ux umcie kpacuso-
LBETYIUE KYCTapHUKHU popa Beirena(Weigela
Thunb.).

Pop Betirena BkiouaeT 15 BUAOB Kpacu-
BOLIBETYIIMX KYCTapHHKOB, apeal KOTOPBIX
MOJHOCTBIO JOKaNu30BaH B Bocrounoii u FOro-
Bocrounoit Asun (ot FOxubix Kypui, Oeperos
Oxotckoro Mopst U bypenHckoro Haropest 10
foro-3anagHoro Kuras), B ToM uuciie 0JuH BHUJ
npouspacTaeT Ha octpoBe fIBa [1]. Beiirena —
OJIHOZIOMHBIN  JINCTOMAJHBINA  MPSIMOCTOSYHM
KyCTapHUK, He oOpasyoouuii cTonoHoB. OTHO-
CUTCS K ceMelcTBy KumomocTHbIX
(Caprifoliaceae). Kyct packuauctsiii, ot 0,5 10
2 M BBICOTOH M TIPHOIM3HUTETBHO TAKOTO JKE
nuamerpa. Bersnenue cumnoauansHoe. JIncTes
Me30MOpQHBIE, TPOCTHIC, KOPOTKOUEpEIIIaThIe,
0 KpasM MNHUJIbYaThIE, CYNPOTHBHBIE, OT Tpa-
JULUOHHBIX 3€JEHBIX 10 TEMHO-MYpPIYypHbIX.
IlBeTku oOoenonble, KpymHblE, TpyOUaTo-
Konmokombuatele. Ilo  okpacke ¢uoneToBo-
PO30BBIX OTTEHKOB, HO MHOIJa MOTYT OBITh
OenbIMH WIIM KPEMOBBIMU, OJMHOYHBIC HIIH CO-

OpaHbl mo 2-6 IITyK B Ma3yXax OJHOU-IBYX
BEpPXHHUX IAp JIUCTHEB B BHIEC METEIHUYATHIX
cousetuil. [lnoasl — AepeBSHUCTbBIE, LUILIMH-
IpUYecKre  KOpOOOYKH,  pacKpblBaroleecs
JBYMs CTBOpKamu [2].

B ycnoBusax ypOaHM3aIiy HHTPOTYKITHS
pacTeHUH HMeEeT HCKIIOYUTENbHOE 3HAaueHHE
JUIS CO3JIaHUSI MCKYCCTBEHHBIX OJKOCHCTEM C
[ENBI0  O370POBICHUS OKPY’KAIOIICH Cpepl,
obecrieyeHus] HKOJOTHISCKA YUCTOM TPOIYK-
[UeH, SKOJIOTHYECKOH 0e30MacHOCTH, COXpaHe-
HUsl OmopasHooOpasus. Ilpu WHTpOAYKIHMH H
AKKJIMMATH3alUH JIPEBECHBIX PACTCHHH OCHOB-
HBIM MOMEHTOM, OTIPEIEISIOIINM BO3MOKHOCTb
MIPOU3PACTAHUSI HOBBIX BHJIOB, SIBIISICTCS COOT-
BETCTBUE IKOJOTMICCKUX (PAKTOPOB ITOTO paii-
OHa OMOJIOTHYECKUM TpeOOBaHUSM BBOAUMOM
nopost [3].

KommiekcHBIM TOKa3aTeneM, JarolfiM
HauOOJIbLINE MPEICTaBICHUSI 00 YCIEUIHOCTH
WHTPOAYKIUH, SIBISETCS TMOKa3aTelb ajarnra-
MU BUJIA, ONPENEISIeMbIi uepe3 OICHKY peak-
UM PAcTeHWH Ha OTHENbHBIC TPYMIEl (PaKTo-
POB:  MOPO30YCTOHYHMBOCTb, 3UMOCTOMKOCTH,
3aCyXOyCTOMYUBOCTh, YCTOMUMBOCTH K JIEH-
CTBHIO OMOTHUYECKUX (akTOpoB. B TO ke BpeMs
HEMaJ0 BaKHO YYUTHIBATH COXPAaHCHUE B IIPO-
[ecce aJanTalydyd B HOBBIX YCIIOBHUSX JEKOpa-
TUBHBIX TPU3HAKOB (pasmep, (opma KpOHBI,
XapakTep LBETCHUS H T.I.), MPEICTABIFONIINX
JUI 03€JIEHeHH TTIaBHYIO LIEHHOCTH [4,5].

MATEPHAJIbI U METO/bI UCCJIETOBAHUI

OOBEKTOM  HCCIEIOBAHUNA  SBJIAJIACH
KOJUIEKIIMSI COPTOB BEWUrenbl B MUTOMHUKeE «Ca-
noBerii meHtp» npu CeBepo-KaBkazckoMm 30-
HaJbHOM HAy4YHO-HCCIIE0BATEILCKOM HHCTHU-
TyTe CaZl0BOJICTBAa W BUHOTrpagapcTBa. MHTpo-
nykius Beiresnsl B «CagoBOM IIEHTpE» BEIETCS
¢ 2003 roma ¥ HACUMTHIBAET HA CETOMHSIITHUNA
JieHb 2 Buja — Beirena userymas (W. florida) n

Belirena rubpunnas (W. hybrida) — u 6 coptoB
(W. florida ‘Nana Variegata’,W. florida ‘Nana
Purpurea’,\W. hybrida ‘Bristol Ruby’, W. hy-
brida ‘Candida’, W. hybrida ‘Olimpik Flame’,
W. hybrida ‘Red Prince’)

XKusnennast ¢opMa BceX H3YYECHHBIX
COPTOB — JIMCTOMAHBIC KycTapHUKH. 110 rabu-
TyCy — 3TO HHU3KOPOCIBIC M CPEIHEPOCIbIC KY-



lor POCCUW: 3KOJOr U, PASBUTUE Tom 10 N4 2015
SOUTH OF RUSSIA: ECOLOGY, DEVELOPMENT Vol.10 no.4 2015

3KONorus PACTEHUN
ECOLOGY OF PLANTS

(D

bnazooapnocms: ViccnenoBaHue BBIMOJTHEHO
Ha OIBITHOM Yy4YacTKe MUTOMHHKA «CaJl0BBIH
nentp» (CK3HMUCB), a takke mpu cojeu-

crBud  lleHTpa HMCKYCCTBEHHOTO  KIIUMAara
(KyoI'AY), nabopaTtopuu celeKud 1 UMMYHH-
teta con (BHUUMK).

Acknowledgement: The study has been per-
formed on the experimental plot in "Garden

Center" (North Caucasus Zonal Scientific-
Research Institute of Horticulture and Viticul-
ture), as well as with the assistance of the Cen-
ter for artificial climate (Kuban State Agrarian
University), laboratory of selection and immun-
ity of soybean (All-Russian Research Institute
of oilseeds).
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UCCIEQOBAHUE INEKTPOMNPOBOAHOCTU MMUHUCTOrO MMHEPANA
KAOJITMHUTA B 3ABUCUMOCTW OT TEMMNEPATYPbI

A60ynna A. lyceliHos
nabopamopust 2603Hep2eMUYECKUX pecypcos, MHecmumym npobnem eeomepmuu
[Llaeecmanrckoeo HayyHo20 yeHmpa Poccutickol akademuu Hayk,
Maxaukana, Poccus, guseinov_abdulla@mail.ru

Pestome. Llenb. VccnenosaHus TemnepaTypHOid 3aBUCUMOCTY SNEKTPONPOBOAHOCTY FMMHUCTOMO MUHEpPana kaonu-
HWTa OT KPUCTanroXMMUYeckux HakTopoB U TepMUYECKUX npespalleHunii. MaTepuanbl U meToaumka. [pumeHeH
MeTo[ UCCNefoBaHNS reo3NEKTPUYECKIX CBOUCTB BbICOKOOMHbIX MaTepuanos. PesynbTathl. [pueeseHbl pesynb-
TaTbl WUCCNELOBaHWS TEMNepaTypHO 3aBUCUMOCTU BMEKTPONpoBOAHOCTK B uHTepBane 100-1000°C rnuHucTOro
MUHepana KaonuHuTa, umetoLlero 6onblIOe HayYHOE W MPaKTUYECKOe 3HauYeHMe. YCTaHOBMEHO Hanmnune obLumx
3aKOHOMEpPHOCTEN B XapaKTepe W3MEHEHUs SMEKTPONPOBOAHOCTY B TEMNepaTypHOM Nofie NS BCeX UCCnefoBaH-
HbIX 06pa3LoB, 0BYCMOBMNEHHOE CYLLECTBOBAHNEM B KPUCTANIMYECKON PELLETKE MUHEpana acCoLMMPOBaHHbIX KOM-
NNEKCOB dNEMEHTaPHbIX 4eEKTOB KPUCTANNYECKON PELLETKM, UTPAIOLLMX CYLLECTBEHHYIO POSib B MPOLEeCcax KuHe-
TUYECKOro XapakTepa B reocdepax 3emMnu. Hanuume cnektpa 3Ha4eHWin aHeprum aktuaLmun B 06nacti npyMecHo
MPOBOAMMOCTN XapakTepuayeT CTyneHYaThbI xapakTep Aernapokcunaummn n Aenokanusauun npoToHOB rMOpOKCHIb-
HbIX rPYNM U3 HE3KBMBANEHTHBIX SHEPrETUYECKUX MO3ULMIA B KPUCTANMYECKON PELLETKE MUHEpPana, YTO XapaKTepu-
3yeT (hopMMpoBaHIE (PROUAHOIO pexmMMa 0CafoYHbIX TOMLW, Npu gerapaTauun. BoeiBogbl. YCTaHOBREHO, YTO Xa-
paKTep U3MEHEHNS SNEKTPONPOBOAHOCTY B3aMMOCBA3aH C MpoLeccamu, 0ByCroBreHHbIMI CyLLECTBOBAHUEM aCcCo-
LiMPOBaHHBIX B KOMMEKChI SNEMEHTapHbIX Ae(EKTOB B KDUCTANMMYECKON peLleTke MuHepana. CrnekTp 3HaveHni
3HEpPrM akTMBaLMI NPOBOAMMOCTM OTPaXaeT NpoLece AermapoKCUnaLmm u 4enokanmsaLym npoToOHOB MMAPOKCHMb-
HbIX rpynn.

KntoyeBble cnoBa: KaonMHNT, aCCOLMMPOBAHHBIN KOMMEKC, KAaTUOH, AETUOPOKCUNALWS, SHEPTUS aKTUBALNM.

®opmat umtupoBsanua: ycenHoB A.A. ViccnegoBaHne 3MeKTpONpOBOAHOCTW MMHUCTOMO MUHepana KaonnHuTa B
3aBucumocTi oT Temnepatypel // KOr Poccun: akonorus, passutue. 2015. T.10, N4. C.111-118. DOI: 10.18470/1992-
1098-2015-4-111-118

ELECTRICAL CONDUCTIVITY OF THE KAOLIN CLAY MINERAL
DEPENDING ON THE TEMPERATURE

Abdulla A. Guseinov

Laboratory of geo-energy resources, Institute of Geothermal Problems,
Dagestan Scientific Center, Russian Academy of Sciences,
Makhachkala, Russia, guseinov_abdulla@mail.ru

Abstract. The aim is to study temperature dependence of the electrical conductivity of the kaolin mineral on crystal-
chemical factors and thermal transformations. Methods. We have applied the method of investigation of geo-electric
properties of high-resistivity materials. Results. We gained the results of the study of the temperature dependence
of electrical conductivity in the range of 100-1000 °C of the kaolin clay mineral, which is of great scientific and practi-
cal importance. We have proved the existence of the general laws of the nature of the change in the electrical con-
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ductivity within the temperature range for all the samples studied, due to the existence of associated complexes of
elementary defects in the crystal lattice of the mineral, which play an essential role in the kinetic nature in the geo-
sphere of the Earth. Availability of the spectrum values of the activation energy in the extrinsic region characterizes
the stepped nature of dehydroxylation and delocalization of protons of hydroxyl groups of non-equivalent positions of
power in the crystal lattice of the mineral, which characterizes the formation of fluid regime of sedimentary strata in
dehydration. Conclusions. It was found that the behavior of the electrical conductivity is interconnected with the
processes caused by the existence of elementary defects associated in complexes in the crystal lattice of the miner-
al. The range of values of the activation energy of conductivity reflects the process of dehydroxylation and delocali-
zation of protons and hydroxyl groups.

Keywords: kaolinite, associated complex, cation, dehydroxylation, activation energy.

For citation: Guseinov A.A. Electrical conductivity of the kaolin clay mineral depending on the temperature. South of
Russia: ecology, development. 2015, vol. 10, no. 4, pp. 111-118. (in Russian) DOI: 10.18470/1992-1098-2015-4-111-
118

BBEJEHUE

Pemenne QpyHaaMeHTaNbHBIX MPOOIEM U
3a/la4 TMPUKIAJIHOTO XapakTepa B HayKax o
3emile, pa3BUTHE METOJIOB Pa3BEIKH, JOOBIUH,
nepepaboTKH M JaJbHEHIIET0 HCIOIb30BaAHUS
MIOJIE3HBIX MCKOMAaEeMBIX TPpeOyeT BCECTOPOHHE-
ro M3y4YeHus (PU3MYECKUX CBOMCTB reoMaTepH-
anoB. MccrienoBaHue 3JIEKTPHYCCKUX CBOWMCTB
MHHEPAJIOB M TOPHBIX MOPOJ] — OJHA U3 BaX-
HEWIMX 3a/lad B HayKax O 3emJe, BBICOKas
YYBCTBUTEIILHOCTh  3JICKTPOTPOBOJHOCTH K
TeMIIepaType, BEeIIECTBEHHOMY COCTaBy, K (hu-
3UKO-XMMUYECKUM U (ha30BBIM IPEBPAILCHUIM
00yCIIOBIIMBAIOT IIHUPOKOE TMPUMEHEHHE pe-
3yJbTaTOB 3THX HCCICIOBAaHUA B TeO(H3HKE,

TEOJIOTHH, TEOTEPMMHU, CEHCMOJOTUH, TEOXH-
MU, TOPHOM JICJIC. Cnez[yeT OTMETHUTH, YTO BCEC
MIePEUNCIICHHBIE aCIeKThl HAYKH M IPaKTHKA
HEOOXOIMUMO CMBIKAIOTCA Ha IIMPOKOM Kpyre
9KOJIOTHYECKUX TPOOJIEM, NPU PELICHUH KOTO-
PBIX OOIBIIIOE 3HAUEHNE UMEET 3HAHHE CBOHCTB
MHHEPAJILHOTO BEIIeCTBa 3eMIIH.

[TosToMy u3yueHHE BIIEKTPOIPOBOJHO-
CTH KOMIIOHEHTOB 3E€MHBIX HEIp MMeeT OOIb-
110e 3HaYeHHE B MO3HAHUM (DyHIAMEHTaIbHBIX
Ipo0JeM CTPOCHUS U TIEOJIOTHUECKON KU3HU
3emiu, ¢ KOTOPOW HEpa3pbIBHO CBSA3aHO Pa3BU-
THE JKUBBIX OPTaHM3MOB Ha TIaHETe.

METOJA U OB BEKTBI HCCIIEAJOBAHUA

B nannoit paboTe mpencTaBieHBl pe-
3yJIbTaThl UCCIIE/IOBAHUSI TEMIIEPATypPHOH 3aBU-
CUMOCTH YJAEIBHOM 3JEKTPONPOBOAHOCTU TIIH-
HUCTOI'O MHMHEpaja KaoJIMHUTa B MHTEpBaje
100-1000°C. TI'nMHHMCTBIE MMHEpAJbl ClAraroT
TJIaBHYIO YaCTh OCAJ0YHBIX TIIMHUCTBIX MOPO/I,
KOp BBIBETPUBAHHUS, IIOYB U COCTABIISIIOT JHUC-
MEPCHYIO YacTh psga 0O0JIOMOYHBIX, KapOOHAT-
HBIX U JPYTUX TOPHBIX TOPOJ, a TAK)KE HEKOTO-
PBIX THAPOTEPMAIBEHBIX 00pa30BaHHH.

Haubosee pacnipocTpaHéHHBIM B TIPHUPO-
J€ KAoJMHOBBIM MHUHEpAIOM SBISETCH COO-
CTBEHHO KaoJMHUT. OH, KaK U JAPYrue TIUHH-
CTble MMHEpaJIbl, HAXOAT LIMPOKOE HAYYHOE U
crpakTuieckoe npumenenne. Kaomuuur obpa-
3yercs, B OCHOBHOM, Kak IpH IIpoIeccax BbI-
BETPUBAHUSA PA3JIMUYHBIX TOPHBIX IMOPOA, CO-
JepKaIuX aJIIOMOCHIUKATHl (IIOJIEBOM IIMAaT,
CIIONIBI M JIp.), TAaK M BCIEACTBUE JHATCHHBIX
MIPOIIECCOB — XHUMHYECKOTO W (hU3UUECKOTO
peoOpa3oBaHus MPOIYKTOB CEAMMEHTAIMH. B
3TOM Clly4ae MpH ACTUApPATAUN MUHEPAIOB
BEIZENIsICTCS Boja. [Ipu MeTamopdu3me Kaoiu-

HUT IpeBpallaeTcs B Apyrue MUHepabl, Bblje-
JSAIOMIAACA MPU ATOM BOAA HIpaeT BaXKHYIO
poJib B THAPOTEPMAIIBHBIX IIpoueccax [1].

Kak m3BecTHO, MUHEpaITBl KAOJIHMHUTOBOM
TPYHIBI OTHOCATCSA K CIIOMCTBIM CHJIMKATaM, UX
OCHOBHOM CTPYKTYPHOM €IMHMIIEH SIBISETCS
KaoNMHUTOBBIN makeT Aly(Si;0s) - (OH)4, co-
CTOSALIMI W3 TNPOYHO CBS3aHHBIX Yepe3 aTOMBI
KHCIIOpOJia JIUTPUTOHANBHOM ceTku Si — O Ter-
pasapoB u Al — OH oKkTa’apoB, TO €CTh SBIIOT-
Csl JByXCIOMHBIMH MHUHEpaJaMU. XUMHUYECKUI
cocraB kaomuuuta: Si0, — 46.5%, ALO; —
39.5%, H,O — 14.0%, npumecu — Fe, Mg, Ca,
Na, K, Ba. Xumuueckas popmysa KaoJuHUTA —
AlL[Si4010](OH)s.

HNudopmarms 00 3IEKTPHUECKON TPOBO-
JUMOCTH KaOJIMHUTOB BechbMa orpaHuueHa. Ham
W3BECTHBI TOJIBKO JIBE PabOTHI IO 3TOMY BOIIPO-
Cy, B KOTOPBIX OBUIM HCCIICIOBAHbI SJINHUYHBIC
0o0pasipl. ABTOpPHI [2] NpH HU3YYEHUHU BIIEKTPO-
MPOBOJTHOCTH B KaonuHUTe B mHTEpBaje 20-900
°C yCTaHOBWJIHM TPH TOCJIEIOBATENBHBIX 3Tara
JETOKaIH3aliy MPOTOHOB, O0YCIIOBICHHBIX II0-
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MPOrHO3 AUHAMMUKMN YPOBHSA KACMUICKOI O MOPA U EE
NOCNEACTBUA ANA NPUBPEXHbLIX TEPPUTOPUN

1Cakunam A. 'yceiiHoea*, 2Axma C. A6dycamados

Ikagpedpa 6ezonacHocmu xusHedesmenbHocmu, JaeecmaHckul eocydapecmeeHHb Il yHusepcumem,
Maxaykana, Poccus, guseinova.sakinat@yandex.ru

2[Jacecmatckuli counuan ghedepanbHo20 20¢ydapcmeeHH020 b100KemHo20

Hay4H020 y4pexdeHust «Kacnutickull Hay4HO-uccrnedosamenbCKul

UHCmMumym pbIbHo20 Xo3slicmeax», Maxadkana, Poccusi

Pestome. Lenb. [latb oLeHKY AMHaMUKM YPOBHS Kacnuiickoro Mopsi, ee MocneacTBuii Ans npubpexHbIX TeppuTo-
pui. Pa3paboTka pekoMeHaauuin BeaeHust XO3SNCTBEHHOM AeATENbHOCTU B YCMOBUSIX KpalHE HeYCTOMYMBOrO Moo-
XeHus Beperosoi MMM Mopst. MeToAbl. Ha OCHOBE aHamm3a nuTepaTypHbIX MCTOYHUKOB U COBCTBEHHBIX AaHHbIX
AVHaMWK YPOBHS Kacnuickoro Mopsi 0BCyKOatTcs BO3MOXHbBIE MPUYMHBI HEYCTOMYMBOrO YPOBEHHOTO pexuMa
MOpSi W €ro MocneacTBUN ANs 3KOMOTMYECKoN CUCTEMBI NPUBpexXHbIX Tepputopuit. PesynbTathl. OgHa n3 npobnem
Kacnuitckoro mops, - 370 npobnema U3MeHeHus YypoBHS MOPS 1 MPOrHO3WMPOBaHUS TakuX M3MEHeHWU. AHanu3 noka-
3bIBAET, YTO YpOBEHb Kacnuiickoro mops v Bnpefb OyAeT UCnbITbiBaTb MHOTOMETHUE (B TOM YMCHE TpUALATUNETHNE
1 BEKOBbIE) KonebaHus B npeaenax abContoTHbIX OTMETOK MUHYC 26 - MUHYC 33 M, 4TO 6r13ko K GeperoBoit IMHUK
1977r. BoiBoAbI. [1penoTBpaTuTL HEraTMBHbIE MOCNEACTBIS konebaHuin YpoBHS, COXpaHuUTb BuopasHoobpasne u
Bronoruyeckue pecypcbl Kacnuinckoro Mopst BO3MOXHO, €Crii MpW NPOBEAEHUM XO3ANCTBEHHBIX MEpOnpuUsaTUil B
30He 6eperoB HavaTb y4MTbIBaTH BO3MOXHbIE NEPEMEHBI MPUPOAHDLIX YCIOBWIA B 006nacTu pucka npubpexHon 30HbI
ot -20 10 -34 MeTpoB abCOMOTHOI BbICOTbI, TO €CTb OTMETOK BbICOTbI, B rpaHMLax KOTOPbIX YPOBEHb BOAbI B MOPE
OypeT konebatbes.

KntoueBble cnosa: Kacnuiickoe Mope, rmaponoruyeckuin pexum, 6eperosas nuHns, CamoperynmpytLLascs cucte-
Ma, TEKTOHUYECKMe npoLieccsl, G1opecypehl.

®opmart uutupoBanus: 'yceitHoBa C.A., A6aycamanos A.C. porHo3 aMHamukn ypoBHS Kacnuiickoro Mopst 1 ee
nocneacTBus anst npubpexHoix Tepputopuin // KOr Poccun: akonorusi, paseutue. 2015. T.10, N4. C.119-126. DOI;
10.18470/1992-1098-2015-4-119-126

FORECAST ON THE CASPIAN SEA LEVEL AND ITS EFFECTS
ON THE COASTAL TERRITORY

1Sakinat A. Guseinova*, 2Akhma S. Abdusamadov
1Department of Life Safety, Dagestan State University,
Makhachkala, Russia, guseinova.sakinat@yandex.ru
2Dagestan branch of federal state budgetary scientific institution
"Caspian Research Institute of Fisheries", Makhachkala, Russia

Abstract. The aim is to assess the dynamics of the Caspian Sea and its impacts on coastal areas as well as to de-
velop recommendations for economic activity in a highly unstable position of the coastline. Methods. Based on the
analysis of scientific sources and our own data on the dynamics of the Caspian Sea, are discussed the possible
causes of the unstable regime of the sea level and its impacts on the ecological system of the coastal areas. Re-
sults. One of the problems of the Caspian Sea is the problem of sea-level change and predicting such changes. The
analysis shows that the level of the Caspian Sea will continue to experience long-term (including thirty-year and
secular) fluctuations in the range of absolute marks minus 26 to minus 33 m, which is close to the shoreline as in
1977. Conclusions. We find it possible to prevent the negative effects of level fluctuations, preserve biodiversity and
biological resources of the Caspian Sea on condition that during the economic activities in the zone off the coast we
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take into account possible changes in the natural conditions of the coastal zone at risk from -20 to -34 meters of true
altitude, i.e. elevations within which the sea water level will fluctuate.
Keywords: Caspian Sea, hydrological regime, shoreline, self-regulating system, tectonic processes, biological re-

sources.

For citation: Guseinova S.A., Abdusamadov A.S. Forecast on the Caspian sea level and its effects on the coastal
territory. South of Russia: ecology, development. 2015, vol. 10, no. 4, pp. 119-126. (in Russian) DOI: 10.18470/1992-
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BBEJEHHUE

WHTepec kK MUHEpaAIbHBIM U OHOJIOTHYC-
ckuM pecypcam Kacnuiickoro Mopst U €ro mpu-
OpeXHOH TEeppUTOPHUU B TMOCIEAHEE BpeMs BCE
0oJIbIlIe OTPEACISCTCS HE TOJbKO HAYYHBIMH
COOOPaKEHUSIMU, HO M CTPEMJICHUEM K MX HH-
TEHCHUBHOMY OCBOEHHIO [ 1].

Cynpba Kacnuiickoro Mopsi MOCTOSHHO
MPUBIICKACT BHUMAaHHE. DTO OOBSICHACTCS HE-
CKOJIbKMMH TPUYMHAMHU: YHUKaJIbHOCTBHIO TpH-
POl MOPSI, HE UMEIOIIETO aHAJIOTOB CPEH BO-
JIOEMOB 3emnu; ero COLIMAJIBHO-
SKOHOMHYECKHM M HCTOPUYCCKUM 3HAYCHHEM.
B HaydHOM maHe mpo0iiema MporHo3a YPOBHS
Kacnuiickoro mMopst umeeT 0osiee 4eM ToTyBe-

KOByI0 mcTopuio. Crenududeckas 4epTa dTOi
IpOOIEMBl 3aKJIIOYAETCS B TOM, UYTO B MEPUOIBI
MOBBIIICHNUS] WM TIOHW)KEHUSI YPOBHS MOpS
HAYYHBI MHTEpeC K HEH BCIIBIXMBACT, a B IIe-
puoasl crabunuzanuu — yracaer [2]. Ilomumo
CBOECH pOJIM B 3KOHOMHKE NMPHOPEKHBIX TOCY-
napct Kacrnmiickoe Mope uMeeT MexayHapo/I-
HOE€ 3HAUEHME C BKOJIOTMYECKON TOUKU 3pEHUs,
B IUIaHE TOAJEpKaHUsI OMopasHooOpas3ust OMo-
cepsl B COXpaHEHUsS] YHUKAIbHBIX OHOJIOTHYE-
CKuX pecypcoB. Kpome Toro, B mocieaaee Bpe-
Ms YIEISCTCsl TOBBIIICHHOS BHUMAHHE B CBSI3U
¢ pa3pabOTKOM MEPCIEKTHBHBIX MECTOPOXK/IC-
Hul HeTH W rasa [3].

HOEJb U METOJAbI UCCJIEJOBAHUS

Heab. [lath oneHKy IWHAMUKH ypPOBHS
Kacnuiickoro mopsi, ee MOCIEICTBUMA A PU-
OpexHbIX Teppuropuil. PazpaboTka pexoMeH-
JIAlUK BEJEHUS XO3IUCTBEHHOM EATEIHLHOCTU B
YCIIOBUSIX KpaiiHe HEYCTOHYHMBOIO I0JIOKEHUS
OeperoBoii TMHUU MOPSL.

Metoasl mucciaenoBanusi. Ha ocHoBe
aHallM3a JINTEPAaTypHBIX HMCTOYHUKOB U COO-
CTBEHHBIX JIJaHHBIX JMHAMHUKH ypoBHs Kacnuii-
CKOTO MOpSI 00CYXIal0TCs BO3MOKHBIE MPUYH-
Hbl HEYCTOWYHMBOTO YPOBEHHOTO pPEXHMa MOPSI
U €ro IMOCHEACTBUA Ul SKOJIOTHYECKON CUCTe-

MBI TIPUOPEXKHBIX TeppuTopHid. M3ydueHne mpu-
YHH, BIMAIOIIMX Ha u3MeHeHue yposHs Kacmus,
BBIABJIIET KIMMATUYECKME WU TI'€0JOIMYECKUe
MPUYXUHBI. K reonornueckum npuyuHaM OTHO-
CATCSl TEKTOHUYECKHE MTPOLIECCHI, KOTOPbIE NpH-
BOZAT K IIEpEMEHE pa3Mepa KOTIOBHHBI, a TaK-
JKE 0CaJKy, HamoJHAomMe KomioBuny. K xiu-
MaTHUYECKUM IIPOILlecCaM OTHOCATCSI IPOLIECCHI,
OKa3bIBAIOIINE BIHMSHHE Ha BOTHBIN OamaHc
Kacnuiickoro Mops. Hamnonnenue ocagkamu
BIIAIVMHBI HE UMECT CUJIBHOTO BJIMAHUA B UHAY-
[IMPOBaHUM KOJICOAHHH.

INOJIYYEHHBIE PE3YJIBTATHI U UX OBCYKJIEHHUE

Ucropusa Kacnuiickoro Mopst XxapakTepu-
3yeTCsl IOCTOSIHHBIMH KOJICOAHUSIMH  YPOBHSI
BOAbI. JlnTenbHbIe MCCIEIOBaHMS TO3BOJIMIN
BBIIETIUTh HECKOJIBKO KPYITHBIX TPaHCIPECCUB-
HO-perpeccuBHBIX (a3 [4]. Taxxke ObutO ycTa-
HOBJICHO, 4TO Ha (hoHe KpymHBIX (a3 HabIrOAa-
IOTCSI MHOTOYHCIICHHBIC KOJICOaHHsI ypOBHS 00-
Jiee MeJIKOro panra. Bee 310 mo3BosisieT oTHeCTH
Kacnwuiickoe Mope k BojoeMaM C KpaiiHEe He-
YCTOWYMBBIM MOJ0XKEHHEM OeperoBoil JINHUU U
COOTBETCTBEHHO JIIO00C XO3SIHCTBEHHOE BO3-
JeficTBUe Ha NPUOPEKHbIE TEPPUTOPUH JTOJIKHO
YUUTBIBATh 3Ty 0coOeHHOCTh Kacmuiickoro mo-
ps. YPOBEHHBIH PEKUM MOPS U MOPOXKIAIOIINE
€ro NPUYMHBI NIPUBJIEKATIN U MPUBJIEKAIOT NpH-

CTaJIbHOE BHMMAaHUE MHOTMX HcclenoBaTeneil
[5]. OcobenHo octpo 53Ta mnpobiema craia
omymarbes B Havane 30-x romgoB XX Beka
BCJIEJICTBUE CTPEMUTEILHOTO U CHJIBHOTO Iaje-
HUS ypOBHS Mopsi, a ¢ 1978 rona — o npuunxe
OBICTPOTO ¥ HENPEJIBUACHHOTO TOBBIIIECHUS
YPOBHS MODSL.

C 1929 no 1977 roas! ypoenb Kacnuii-
CKOTO MOps yIaja Ha TPU MeTpa U o0pancs 1o
nomMeTkH B — 29,02 meTpa abCOMOTHON BBICOTHI
— 3TO CaMblil HU3KHUI ypoBeHb 3a Oosiee ueM 400
nocinennux jer. A Haumnas ¢ 1978 roma, ypo-
BeHb Kacnus ctan nogaumatsest v Kk 1996 roay
noBeicwiica Ha 2,34 merpa. B 30mHy monrore-
HUS U 3aTOIUICHHUS IOMANN OOJNBINUE TEPPUTO-
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3AK/IIOYEHUE

C ecTeCTBEeHHOUCTOPUYECKOW IMO3UIHH
noaseM ypoBHsi Kacrnuiickoro mopsi Ha coBpe-
MEHHOM JTalle, Kak M ero rnmoHrmxkenue B 1930-¢
-1970-e ronpl, — €ro €CTECTBEHHOE COCTOSIHUE,
U C ATOH MO3ULMM HET YTPO3bl HUKAKON JKOJIO-
THYECKOH KaTacTpOdbl.

B Hacrosimiee Bpemsi HET M, BUIMMO, Ha
COBPEMEHHOM YpPOBHE Pa3BUTHs HAYKH HE MO-
JKeT OBITh HAJEKHBIX MPOTHO30B, MO KOTOPBIM
MOXKHO IpeayrajaTh aMIUIUTYyAy WU HarpaBiie-
Hue wu3MeHeHuil ypoBHs Kacnus. Ilostomy
OTIPaBJAHHOW MOJKET cTaTh paboyas THUIOTE3a
KBa3HLIUKINICCKUX KOJeOaHWH ypOBHS Mops,
OCHOBaHHAsg HAa PAa3IUYHBIX JAHHBIX (T€OMOp-
(hoOrn4ecKux, UCTOPHUUECKUX, TPOTHO3HBIX).

Yiiep6, KOTOpBIi ObIJI HaHECEH SKOHO-
MUKE MpHOpExKHBIX TeppuTopuili B 1978-1995
IT., — CIIEJICTBUE HE MOABbEMA YPOBHS MOp, a
pe3ysbTaT Hepa3yMHOTO OCBOCHHS TEPPUTOPHU
noOepexpsi, KOTOpOe OCBOOOJIMIOCH IOCIE
1929 roga, uyTo HUXKE — 26 METPOB A0CONIOTHOM
BBICOTBI. DTO MPOUCXOJIUT B ropojax Maxauka-
na, Jlepoent, Jlaranp (Kacrmiickuit). Ceituac
IIPU 3aTOIUIEHUH 3€Mellb, OCBOCHHBIX U 3arps3-
HEHHBIX YEJIOBEKOM, Ha CaMOM JIeJie, €CTh BEpo-
ATHOCTb HACTYIIEHUsI OIIACHOM 3KOJIOrHYecKon
CUTyallMM, NPUYMHOI ee SBISIIOTCA HE ecre-
CTBEHHOMCTOPUYECKHE, a COLMaIbHbIE (PaKTO-
pBL, TO €CTh, HEPALIMOHAJILHOE X031HCTBOBaHUE
JTIOZIEN.

Bo3MOXXHOCTh TPedOTBPATUTh HETraTUB-
HbIE TIOCJIEJICTBUS M COXPAaHUTh OHOpazHOOOpa-

3ue Oy/AeT 3HAYUTENBHO BBIIIE, €CIH MPU MPO-
BEJICHUU XO3SICTBEHHBIX MEPONPUATUH B 30HE
Oeperos, OyyT yuTeHbl BO3MOXHbBIE TIEPEMEHbI
MIPUPOJHBIX YCIOBHI B OOJNACTH pPHCKA MpPHU-
OpexHoi 30HBI OT -20 10 -34 MeTpoB abCOIOT-
HOM BBICOTBI, TO €CTb OTMETOK BBICOTHI, B I'pa-
HHUIIAX KOTOPBIX YPOBEHb BOJABI B Mope Oyjaer
KoJIe0aThCs U Janiee B YCIOBUSAX KIIMMATa, MPH-
CYIHX Cy0aTIaHTHISCKOMY TIEPHO/TY TOJIOIIEHA.

Jpyrum BonpocoMm SBJISIETCS HE MPeelibl
Kojie0aHusl YPOBHS MOpsl B CyOaTJaHTUYECKOE
BpeMsI TOJOIICHA, a KOJEeOaHWs YpPOBHS MOPS
Iocjie OKOHYAHHS JTOTO Cy0aTIaHTHYECKOTO
BpemeHnu. Ecnu cunrare, 4to cy0OO0OpeanbHblil 1
CyOaTIaHTHYECKUI TIEPUOJ] UMEIOT TPUMEPHO
CXOXYI0 MpooinKuTenbHOCTE (2000-2500 met)
[11], To B ckopoMm Oyayiiem cyOaTiaHTHYECKOe
BpeMsl JIOJDKHO 3aBEpIIUTHCS, KIUMAT 3eMIIH
JIOJDKEH TIEPEeCTPOUThCS M IEPEHTH B HEKOe
cienyrouiee BpeMs rojoueHa. JlaHHbIl Bompoc
TpeOyeT AaTbHEeHIINX UCCIeI0BaHUH.

[TonBenst uror BCceMy OIMCAHHOMY BbI-
1€, MOXKEM CJIeaTh BBIBOJ, YTO caMasl IJIaBHas
npobiiema Kacnmiickoro Mopsi U3 MHOTUX JIpY-
TUX, CYIIECTBYIOIIMX CETOMHS, - 3TO MmpodiemMa
HW3MEHEHUs] YPOBHS MOpPSI U 3HAUYEHUS IPOTHO-
3UPOBaHUsA TaKUX U3MeHeHnu. [1o Toit npuuune,
YTO THUIPOJIOTUYECKHNA PEKUM OOYCIOBIMBAET
MIPUOPUTET ONPEAEIEHHBIX Mep Ul pas3perie-
HUS Opyrux npobdiem Kacnwiickoro pernoHa, B
LeJISIX CHIKEHUS] HeraTHBHBIX BIUSHUM M MPO-
(PMITAKTHKH UX.
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CO3[AHUE 3KOJIOrMYECKN BE3OMNACHbIX VI'IPOTPABI/ITVEJ'IEVI CEMAH
C KOMMNEKCHOWM 3ALLNTOU OT BPEAUTENEW, BONE3HEN U OCTATKOB
FEPBUMLINAOB B MNOYBE
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Pestome. Lenb. MpuHMMas BO BHUMaHWe OfHY 13 BaKHEWLLMX 3KOMOrMYeCcKuX npobreMbl Cenbekoro Xo3smncTea —
3acopeHue MoYBbl 0cTaTkamy NeCTULMAOB, B YACTHOCTM, repbuLmuaamu - Hamn UCCneaoBaHa TEXHONOMS MPUroToB-
NEHNS KOMMIEKCHbBIX MPENapaToB C BKIOYEHNEM B UX COCTAB aHTUOOTOB, KOTOPbIE NO3BOMSIOT COXPaHUTL KymbTyp-
HOe pacTeHue oT ocTaTkos repbuunaos. Metoabl. [ns NpuroToBNEHNs KOMMAEKCHBIX MPEnapaToB Hamu NPeAnoxe-
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LIWAHOW, MHCEKTULIMAHON, POCTPErYNMPYIOLLIEN N aHTULOTHOM aKTUBHOCTbI0. PesynbTathl. MMonyveHHble kKoMmmekc-
Hble KOMNO3ULMK ObINK NPUMEHEHBI ANt NPOTPaBAMBAHNS CEMSIH 1 MOKa3anu LUMPOKWA CnekTp Bruonoruyeckoi ak-
TUBHOCTM C MPOSIBAIEHMEM CuHepriama. 3akmntoyeHmne. PaspaboTaHHble KOMMO3WLMKN 0BnafaloT KOMMNEKCHbIM CH-
HepreT4eCKUM AeicTameM (PYHIULMA, PErYRSTOp POCTa pacTeHni, aHTUAOT NPOTUB OCTATKOB repbuumaos).
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DEVELOPING ENVIRONMENTALLY FRIENDLY SEED PROTECTANTS WITH COMPREHENSIVE PROTECTION
AGAINST PESTS, DISEASES AND RESIDUES OF HERBICIDES IN SOIL

L2Salavat S. Khalikov*, INikolai D. Chkanikov, 2Marat S. Khalikov,

2Yuriy Ya. Spiridonov, 2Aleksey P. Glinushkin

! aboratory of physiologically active organofluorine compounds,

Nesmeyanov Institute of Organoelement Compounds, Russian Academy of Sciences,
Moscow, Russia, salavatkhalikov@mail.ru

2All-Russian Research Institute of Phytopathology, Big Vyazemy, Moscow reg., Russia

Abstract. Aim. Taking into consideration one of the most important environmental problems of agriculture, contami-
nation of the soil with residues of pesticides, in particular herbicides, we have investigated the technology of develop-
ing complex substances and including them in the composition of antidotes that protect crop plant from the residues
of herbicides. Methods. To prepare the complex preparations we have proposed methods of mechanochemistry,
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namely co-grinding of several components having fungicidal, insecticidal, growth-regulatory and antidotal properties.
Results. These complex compositions have been used for seed protection and showed a wide range of biological
activities demonstrating synergism. Conclusion. Developed complex compositions have a synergistic effect (fungi-
cide, plant growth regulator, an antidote against the residues of herbicides).

Keywords: soil ecology, antidotes against the residues of herbicides, complex seed protectants, synergism.
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BBEJIEHUE

CoBpeMeHHOE  CEeJIbCKOXO035HCTBEHHOE
MPOM3BOCTBO HEBO3MOXKHO IPEICTAaBUTH 0e3
PAOHAIBHOTO U A(PPEKTUBHOIO MPUMEHCHHS
XMMUYECKUX CPEJCTB 3alUThl pacTeHui ((pyH-
TUIMJIOB, TEepOWINIOB, WHCEKTHIIMJOB M TIp.)
[1,2]. Ecim paccMoTpeTh JUIb OAWH U3 (haKTo-
POB, BIHUSIOIMIUX OTPHUIATEIBHO HAa YpOXKaii-
HOCTh  CEIbCKOXO3SMCTBEHHBIX  KYJIBTYp
HamIpuMep, COPHSIKH, TO OHH YCTOMYHBO 3aHH-
MAaIOT TIEPBOE MECTO B MHPE CPEeIu APYTHX Bpe-
JIOHOCHBIX (hakTOpOB (IIpeCcTaBUTEECH HACEKO-
MBIX-BpeIUTEIeH, HEMAaTOA M MHOTOUHCICHHBIX
Bo30OyuTeneit Oomnesneit) [3]. COpHSKH SIBIIsI-
IOTCA  TOCTOSIHHO JAEUCTBYIOIIUM  (aKTOpOM,
OTIPECIIAIOIUM HanboJiee 3HAUUMOE YMEHb-
MIEHUE YPOXKAWHOCTU CEIbCKOXO03HCTBEHHBIX
KYJbTYP, €KEroJHbIe MOTepH KoTopoii B Poccun
U3-32 COPHOH PACTUTEIBHOCTH OLICHEHBI TOUYTH
B 40 muH. ToHH. [lns »ddexTnBHON OOpHOBI C
COpHSIKaMH B HACTOSIIEE BpeMs PEKOMEHIOBa-
HBI COBPEMEHHBIE TepOUIUIbI ¢ HU3KOH HOPMOM
pacxona, B YaCTHOCTH, CyJIb(OHIIMOYCBUHBI
[4].

OpHaKko IpHUMEHEHHE TepOUIHIOB
JOJDKHO TPOBOAWTCS CTPOTO IO  HAYYHO-
000OCHOBaHHBIM PEKOMEHIANMAM H pPa3pado-
TAaHHBIM TEXHOJOTHSM, T.K. HaXX€ MPH HU3KOM
HOpME MpPHUMEHEHUs CyIb()OHUIMOYEBHH (25-
50r/ra), uX OCTaTOYHBIC KOJIMYECTBA B IOYBE
MOTYT HaHECTH HETIOIPABUMBIA YPOH UIS KyJIb-

TypbI, KOTOpast OyJeT BBIPAIIUBATHCS HA DTOM
rnosie Ha crexyromui roxa. ns mpemorspartie-
HUS HEraTUBHOIO BO3JEHCTBHUA OCTaTOYHBIX
KOJIMYECTB TepOUIIna B MOYBE PEKOMEHIOBAHO
BIJIIOUEHME B COCTaB IIPENaparoB AJIS IPeIIo-
CeBHOM 0OpabOTKH CeMSH aHTHAOTOB - Be-
LIECTB, CTUMYJIMPYIOIIUX aJanTUBHBIE BO3-
MOKHOCTH pacTeHHH (MHIYKTOPHI YCTOHYHBO-
ctn) [5,6].

Lenbto HacTtodled paboOThl sBIAETCS
pa3paboTka WHHOBALIMOHHBIX MPOTPaBUTENEH
CEeMsH C NPUMEHEHUEM [OCTHM)KEHUN HaHOTeX-
HoJloruH [7]. B 3TOM OTHOIIEHUH HAIIHM HCCIIe-
JIOBaHUS TIO HCIIOJIB30BAaHUIO MEXaHOXHUMHUYE-
CKOW TEXHOJIIOTMM B MOAM(DUKAIINNA CBOMHCTB
M3BECTHBIX M NPUMEHSAEMbIX Ha MpaKTUKE Ipe-
napatoB [8] sSBIAIOTCS BechbMa AaKTYyaJbHBIMH.
[Ipu 3TOM MONMYYarOTCSI KOMILJICKCHBIE MTperapa-
TBl C 3AIIATOA OT HEraTUBHOI'O BO3JAEUCTBUA
OCTaTOYHBIX KOJIMYECTB FepOUIHIOB B TIOUBE Ha
OCHOBE HAYYHBIX W MPAKTUYECKHX HCCIIEI0Ba-
HUW, B TOM YHUCIIE, U3YYCHHS] MEXaHU3MOB JICH-
CTBUSL M IIPOHUKHOBEHHS NpENapaTroB uepes3
pacturenbHble MeMOpanbl. [IpoBenenue uccie-
JIOBAHWH TIO0 TEXHOJIOTUW MPUTOTOBICHUS TIO-
JMMEPHBIX KOMIO3UIMHA Ha OCHOBE TEeOyKOHa-
3oma /tebuconazole/ (TBK/TBC), tuypama
/thiuram/ (TMTJ/TMTD) u nadraneBoro an-
ruapuna /Naphthalic Anhydride/ (HA/NA), a
TaKKe OLCHKE UX OMOJIOTHICCKUX CBOUCTB.

MATEPHAJIBI U METO/IbI UCCJIENJOBAHUSA

B xadectBe OOBEKTOB HCCIICIOBAHUS
ObLTH BBIOpAHBI MIPENapaThl U MOJIUMEPHI, CBO-
CTBa KOTOPBIX ONMKCaHbI paHee [9].

[ToAroTOBKY KOMITO3HMIIMI TPOBOIMIN
MyTeM COBMECTHOTro m3MmenbueHuss ThK (wim
TMT/] nnn ux cmecn) ¢ HaTaIEBBIM AHTUAPH-
JIOM B TOJIMIMEPHOM PacTBOpPE KapOOKCHMETHII-
menTroJ1036I [10].

Buonornyeckue wucciaenoBaHus Mpo-
BOAWJIM B YCIOBHSIX JabOpaTOpHHM HCKYyC-

CTBEHHOTO KJIMMara M OIIEHWBAIN BIUSHUE
CHHTE3MPOBAaHHBIX IPENapaToB Ha BCXOXKECTh
CEMsH sIpOBOro parmca c. Ipyowenux, spoBON
MIIEHUIBI ¢. DHeenuna U KyKypyssl c. Kackao.
BeiOpanHble U ONBITOB CeMEHAa PacTEHHI
(sipoBasi MIICHUIIA, SIPOBOM pamc, KyKypy3a)
o0OpabaThIBaI paOOYMMH PACTBOPAMH KOMIIO-
3WIWH, MTPOCYIIMBAIN TIPH KOMHATHOM TeMIe-
patype B Te4eHHe 3 CyTOK M pacKiaJbIBajInd B
yaimku Ilerpu, coorserctBenHo, no 30 u 20
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3AKIIOYEHUE

Takum 00pa3oM, CHHTE3UPOBAHHBIE HAMHU CYC-
MEeH3UOHHbIE KoMITO3ulnuu Ha ocHoBe THBK (wm
TMTJl wnu ux cmecu) ¢ 100aBKOM aHTUIOTA
(HadraneBbli AHTUAPUA) 3HAYUTEIHHO MOBbI-
aqyd BCXOXKECTb CEMSH YKa3aHHBIX KYJbTYp
(mo 30%). [Tpu ucnonb3oBaHUM CeMsiH, 00pado-
TaHHBIX KOMITO3UIMSIMH, OMOMacca KyJIbTypHO-
0 pacTeHUs CYIIECTBEHHO yBEIHMYMBAaeTCs (Ha
26,7%).

[To utoram MpOBEIEHHBIX HCCIEAOBAHUA MOX-
HO YTBEPXKIaTh, YTO pa3pabOTaHHbIC HAMH CYC-
MEH3UOHHBIE KOMIIO3UIIUUA IS TIPEIOCEBHOM
00pabOTKH CeMsiH OOJNaaroT  CIETYIOIUMHE
MIPEUMYIIECTBAMHU:

- KOMITO3UIIUH 00JIa/1al0T KOMIUIEKCHBIM
JeHCTBUEM: JICHCTBYEeT OJHOBPEMEHHO Kak
(GyHTULIU, PEryIsATOp POCTa PACTEHUH M aHTH-
JOT;

- KOMIIO3WIMH JeHCTBYIOT Oosiee 3¢-
(DeKTHBHO, YeM M3BECTHBIC (DYHTUIHIBI U AHTH-
JIOTH, OYEBHIHO, OJaromapst CHHEPTH3MY,
BKJIFOYEHHBIX B KOMIIO3UIINIO KOMITIOHEHTOB;

- KOMITO3UIIUH 3HAYUTEIEHO MOBBIIIAIOT
BCXOXKECTh CEMSH parca SpOBOIl IMIICHUILI U
KYKYypY3bl, ITOBBIIICHAE BCXOJKECTH JOCTHTAET
15, 28 u 30%, coorBercTBeHHO. [Ipm 3TOM
Ornomacca KyJIbTYpPHOI'O PacTeHHUs YBelHMYHBa-
ercs Ha 26,7%.

bnazooapnocms: Pabota BoinonHeHa npu (uHaHcOBOM moanepxkke Poccuiickoro ¢onma dyHna-
MEHTaJbHBIX HcciieqoBanmii (rpant Ne 15-29-05792).
Acknowledgment: This work was supported by the Russian Foundation for Fundamental Research

(grant Ne 15-29-05792).
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WHBECTULWOHHASA NPUBINEKATEJNIbHOCTb CAHATOPHO-KYPOPTHOIO U
TYPUCTCKOIO KOMNIIEKCA KPACHOAPCKOIO KPAf1: CIELIM®UKA U
BHYTPUPErMOHAIbHbIE OCOBEHHOCTW rOPO1OB U PANOHOB

IMapusi @. XodbikuHa, 2Bukmopusi B. BopoHuHa*,

2AnekcaHdp B. Kydens, 2Bepa B. MuHeHkoga

lkaghedpa MexAyHapoOH020 mypu3ma U MeHeOXMeHma,
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Pestome. Llenb. PackpbiTb MHBECTULMOHHYIO MPUBIEKATENBHOCT CAHATOPHO-KYPOPTHOMO M TYPUCTCKOrO KOMMeKca
KpacHogmapckoro kpasi, BbIIBUTb CieumuKy 1 BHyTPUPErMOHarbHble 0COBEHHOCTH peann3aumin MHBECTULMOHHBIX
NpOeKTOB Ha ero Tepputopusx. Metoapbl. MpUMEHANUCH CpPaBHUTENBHO-reorpauyeckuin METoa, CTaTucTyeckas
00paboTka W aHann3 pelTiHra MHBECTULMOHHON NMpUBREKaTensHOCTU pervoHoB Poccuiickoit ®epepauuv. Pesynb-
Tatbl. [laeTcs aHanu3 mecta KpacHogapckoro kpasi B MHBECTULMOHHOM PENTUHIE MPUBMEKATENbHOCTU PErnoHOB
Poccuitckoin degepaunn. MNpeacTtaBneHbl AaHHble 0 TEHAEHUMSX pa3BUTUS CaHATOPHO-KYPOPTHOTO M TYPUCTCKOMO
komnnekca KpacHogapckoro kpas. OTMeueHb! CyLLeCTBEHHbIE OTNNYMS YCnoBuiA pa3BuTis KpacHogapekoro kpas ot
JpYrX pPOCCUMCKMX PErvOHOB W BbiCOKasi BHYTPEHHsS AnddepeHumaLlmus ero Tepputopun. BeiBogbl. HecmoTps Ha
Hanuume peannayembix U NepenekTUBHBIX MHBECTULMOHHBIX MPOEKTOB, SKOHOMUYECKMA KPU3NC OKa3bIBAET HeraTus-
HOE BMUsIHME Ha 06bEeM MHBECTULWIA. IHBECTULIMOHHBIE MPOEKTLI B CAHATOPHO-KYPOPTHOM M TYPUCTCKOM KOMMIEKCE
npeLcTaBneHbl B 0CHOBHOM Ha YepHomopckom nobepexbe KpacHogapckoro kpasi, BO3MOXHOCTM KOTOPOro bnnssrcs
K npegeny.

KntoyeBble cnoBa: MHBECTULMOHHAS NPUBNEKATENBHOCTL PEMMOHOB, TYPU3M, CAHATOPHO-KYPOPTHBINA 1 TYPUCTCKMIA
komnnekc, KpacHogapckuin kpai.

®opmart yutupoBanus: XogblkiHa M.®., BoponuHa B.B., Kygens A.B., Munenkosa B.B. /iHBecTuLMOHHas npuere-
KaTeNbHOCTb CaHaTOPHO-KYPOPTHOTO M TYPUCTCKOrO kommnnekca KpacHogapckoro kpast: cneuuduka n BHyTpUperio-
HanbHble 0COBEHHOCTN ropodoB u panoHoB // HOr Poccun: akonorus, passutue. 2015. T.10, N4. C.137-144. DOI:
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Abstract. The aim is to reveal the investment attractiveness of sanatorium and tourist complexes of Krasnodar re-
gion as well as to identify the specifics and intraregional peculiarities of investment projects. Methods. We have used
comparative and geographical methods, statistical processing and analysis of the rating of investment attractiveness
of Russian regions. Results. We give the analysis of the place of the Krasnodar Territory in the investment rating of
attractiveness of the Russian Federation regions. We also provide the data on development trends of health resort
and tourist complexes of Krasnodar region. We note significant differences in conditions of development of Krasno-
dar territory from other Russian regions and the high internal differentiation of its territory. Conclusions. Despite the
availability of existing and prospective investment projects, the economic crisis has had a negative impact on invest-
ment. Investment projects in the health resort and tourist complexes are represented mainly on the Black Sea coast
of Krasnodar region, the possibility of which is nearing the limit.

Keywords: investment attractiveness of regions, tourism, sanatorium and tourist complex, Krasnodar region.

For citation: Khodykina M.F., Voronina V.V., Kudelya A.V., Minenkova V.V. Investment attractiveness of the health
resort and tourist complexes of Krasnodar territory: the specificity and intra regional features of cities and regions.
South of Russia: ecology, development. 2015, vol. 10, no. 4, pp. 137-144. (in Russian) DOI: 10.18470/1992-1098-
2015-4-137-144

BBEJEHUE

CoBpeMeHHasT 5KOHOMHMKAa BO MHOTOM
3aBUCUT OT KOJMYECTBEHHOI'O U KaYECTBEHHOT'O
MHBECTULIMOHHOTO obecneyenus. K nepcrex-
THUBHBIM OTPACIIsiM, OPUCHTUPOBAHHBIM Ha TIPH-
BJICUEHUE WHBECTULMH, OTHOCUTCA TYpPU3M.
Poccust obmagaer pasHOOOpa3HBIME pEKpeari-
OHHBIMH peCypcaMH JUIs pa3BUTUS TypHU3Ma, HO
OHU PAaCIIOJNIOXKEHBI KpaiiHe HepaBHOMEPHO [1].
Hambonee  OmarompwsATHBIMH  MIPHUPOIHO-
PEKpPEAllMOHHBIME YCIIOBUAMH PACIIONIaraeT ror
CTpaHbl, COCTOSIIUI M3 Tpex (eaepaIbHbIX
okpyroB: MOxHBI  (enepambHBIA  OKpPYT
(FO®0), Cesepo-KaBkasckuii (emepanbHbIi
okpyr (CK®O) u KpeiMckuil denepanbHblit
okpyr (K®O), a omHUM W3 TPUBJICKATEIHHBIX
UId oTAbIXarommx sBisercss KpacHomapckuii
Kpail.

M3HavanpHO TYPHUCTCKO-PEKPEaiiOHHBIN
koMmIuteke KpacHogapckoro kpast Hauan pa3Bu-
THe Onarojaps OJaronpusTHBIM KJIMMaTHYe-
CKUM YCJIOBUSIM M HAJIMYHIO Pa3HOOOPA3HBIX
0aTbHEOJIOTMYECKUX pecypcoB [2].

Ho OnarompustHOE Teorpaduueckoe mo-
JOKEHHUE - 3TO JaJeKO HE BCE, YTO HYKHO HH-
BecTopy. BEIroHbIC yCIoBuUs ee Heo0X0IuMO
MIPUCTIOCOONUTH TSI paboThI, HalENEeHHOH Ha
KOHOMHUYECKHUU 3 (DeKT, YTOOBI HHBECTOP I10-
Jy4WI MPHOBUIb, @ PETHOH HOBBIC HAJIOTOBBIC
NoCTyIJIeHns M paboume Mmecta. [lostomy
UMCEHHO HWHBCCTUIIMOHHAA TIOJIUTHKA UIpacT
OIIPECISIONIYI0 POJb B CO3JAHHWU TAKUX BBI-
TOJHBIX YCJIOBUH Uil aKTHBU3AIIMH WHBECTH-
LIMOHHOW JIeSITETLHOCTH B chepe Typu3ma.

Kpacnomapckuii kpaii mMeeT BBICOKYIO
WHBECTUIIMOHHYIO TIPHUBICKATEIBHOCTh, KOTO-
pasi CKJIaJbIBAaeTCsl M3 KauyecTBa YIpaBJICHHS,
3aKOHOJIATENILHOTO 00eCHeUYeH s, HHCTHTYIHO-
HaJIBHON OCHOBBI W Pa3BUTOW HH(PACTPYKTY-
PpBIL. HO3TOMy WHBECTUIIMOHHAA MPUBJICKATCIIb-
HOCTh cefdac SBISETCS KIOYEeBBIM (HaKTOPOM
(opMHpOBaHMS TO3UTHBHOTO HMHIKA PETHO-
HA, MMO3BOJIAIONICTO MPUTSTHBATH (DUHAHCOBBIC
pecypchl B peruoH Ul MOCTYNATeIbHOTO COLH-
ITFHO-DKOHOMHYECKOTO PAa3BHUTHSL.

MATEPHAJ U METO/IbI UCCJIEJJOBAHUI

CpaBuurenbubiil ananu3 mecra KpacHo-
JApCKOr0 Kpas B PEUTHHIe HMHBECTULIMOHHOU
IIPUBJIEKATENIBHOCTY  PErHMOHOB  Poccuiickoit
(Dez[epaum/l TIO3BOJIMT BBIABUTH €0 COBPECMCH-
HbIE KOHKYPEHTHBIE IIPEUMYIIECTBa, (HOPMH-
pyIolIMe ero MpUBIEKATEIbHOCTh A obecrie-
YEHUS [IPUTOKA BHELIHUX PECYPCOB.

B pamxax IlerepOyprckoro MexmayHa-
pomHOrOo 3KOHOMHYeckoro ¢opyma (18-20
utonst 2015 r.) cocrostack npe3entanus Harm-
OHAJIBHOTO peﬁTHHFa COCTOSIHHUSA HWHBCECTHIIH-
OHHOTO KIIMMara B cyObekTax Poccuiickoit de-

Jgepauuu. JlanHslii pedtuHr nposenu Bceepoc-
CHICKUI TEHTp W3Y4YCHUS OOIIECTBEHHOTO
mHeHust (BLIMIOM) coBmecTHO ¢ ATeHTCTBOM
ctparernyeckux wuHunmatus (ACH), Poccwuii-
CKHUM COIO30M IPOMBIIUICHHUKOB U TPEATIPH-
numateneil (PCIIIT), ToproBo-npoMbIIIIEHHOM
nanaroit (TIII) P®, OGmepoccuiickoii obe-
CTBCHHOH OpraHM3alldeldl Majoro M CpeaHEro
npeanpuHuMartenscTBa  «Omnopa  Poccum» u
OO01epoccuiickoil 00IeCTBEHHOM OpraHU3aIy-
el «/[enoBas Poccus». Ilo ero pesyiapraram
KpacHomapckmii kpaifi OTHOCHUTCS K YHCIY
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B 2014 r. u3 nepBoi IeCATKA KPyITHEH-
LIMX WHBECTIIPOEKTOB PErHOHa HCYE3 TYPH3M.
B 2013 r. aTy oTpacip npeacTaBIsuu Cpasy ABa
MPOEKTa - TOPHOJBDKHEIN KypopT "Po3a Xyrtop"
B Kpacuoii TlonsiHe n KpyronorogndHbIA Top-
HOKJIMMaTH4eckuil komruiekc Jlaronaku. ITpo-

ekt "Poza Xytop" ¢akTtuuecku peaqu3oBaH
(oOmiasi cTOMMOCTh KypopTa OLCHHBAeTCS Ha
ypoBHe 68 miupn. py6.), a mo JlaroHaku mpo-
n3omen (paKTHIECKAH OTKa3 OT TOCYAapCTBEH-
HOW TIOANEPKKH MPOCKTa CTOMMOCTBIO 1,8
mIpa. pyo. [11].

3AK/IIOYEHUE

B KpacHogapckoMm Kpae HWHBECTHIHOH-
HBIC TIPOCKTHI MPEACTABICHB B OCHOBHOM Pa3-
BUTHEM CETH IOCTHHHMI] Ha YepHOMOpPCKOM I10-
Oepexpe. OnHAKO HWHTEpEC K TYPHCTHYECKOH
OTpPACIIX UCUEpIaeM, 1a U BOSMOKHOCTH Pa3BU-
TS IOOEpEeXbs Onm3aTes K mpeaeny. aBectn-
IIMOHHOE TPHUTSHKEHHE K YepHOMOpCKOMY IIo-
Oepexbio, BbI3BaHHOE ONMMMIINA0N, 0Ka3aI0Ch
BECbMa MPO/YKTUBHBIM, U He ToJbKo it Coun,
HO W TOpOAa-KypopTel AHama, ['eleHKuK mo-
JTyYUIIH BO3MOKHOCTB JUIsl pa3BUTHs. B HOBBIX
I€09KOHOMHYECKUX YCIOBHUSX M HallpsHKEHHOW
BHEITHETIOINTHYECKOH CUTyallil 3TO TeM 00-
Jee aKTyaJbHO, T.K. TYPUCTCKHE MOTOKH aKTHB-
HO TepepaclpeesIIoTCsl U3 3apyOeKHBIX Ky-
popToB Ha UYepHOMOpCKoe mobepexbe, a Ul
HEKOTOPBIX KaTETOpHH POCCHSIH TaK M BOBCE
anbTepHaTUB emy Het [13].

B nacTosmee BpeMsi He XBaTaeT CUCTEM-
HOTO MOAXOJa IUIsl yBENUYEHUS 00beMa HHBE-
CTUIIMH B TYPHCTCKO-PEKPEAlMOHHBIH KOM-
wiekc. Tpebyercss MPUHIUNUAIBEHO HOBAsl KOH-
LeMIMs NpHUBJIeYeHHsS (DUHAHCOBBIX PECypCOB
IUI. MOJIEPHM3AIMN M PEKOHCTPYKINH OOBEK-
TOB c(epsl oTabixa. OTHUM W3 TIAaBHBIX (hak-

TOPOB Pa3BUTHUSI UHIYCTPUHU TypU3Ma U OTIbIXa
Poccuu cranoBurcs WHBECTUIIMOHHAs ITOJIHUTHU-
Ka [14].

HecmoTpss Ha Hanw4me MEpCIEKTUBHBIX
WHBCCTUIIMOHHBIX TIPOCKTOB, 3KOHOMHYECCKUMI
KpHU3HC OKa3bIBacT HETATUBHOE BIMSHUEC HA
o0beM wmHBecTumid. Hampumep, ¢unancoBoe
obecnieuenne PLII "Pa3BuTHe BHYTpPEHHEro H
Bbe3HOrO Typusma B P® (2011 - 2018 rr.) B
2015 r. cokpaimieHo B Tpu pasza a0 5,2 MIP/I.
py0. u 15 mup. py0. IIIaHHPOBAIOCH PUBIICYD
3a CUCT 4YaCTHbIX HWHBCCTOPOB. Tor;:[a Kak
MMCHHO B TMEPUOJ] SKOHOMHYIECKOH HECTAOMIb-
HOCTH Ba)KHO MEPEOPUEHTUPOBATH WHBECTOPOB
HA BHYTPEHHHI PHIHOK. ENMWHCTBEHHBIM IOJIO-
JKUTCJIBHBIM MOMCEHTOM [UIsI pPa3sBUTUSA BHYT-
PCHHETO TypU3Ma SIBISETCS CTOMMOCTH 3apy-
OCXKHBIX TYpPOB, KOTOpas pacTeT MPOMOPIIHO-
HaJIBHO POCTY Kypca €Bpo M Jiojuiapa Mo OTHO-
IICHUIO K PyOIII0, 9TO JaeT KOHKYPEHTHOE TIpe-
MMYIIECTBO OTEUECTBEHHBIM KypopTaMm. Kpome
TOT0, HAJIMYME y TOPOJIOB-KYPOPTOB CaHATOP-
HO-KYPOPTHO#M 0a3bl JaeT 00JIbIIOe MPeUMyIIe-
CTBO TIepe]l HEKOTOPBIMHE 3apyOC:KHBIMH aHAIIO-
ramu.
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PE3YNIbTATUBHOCTb PA3NTINYHbIX METOAOB CBOPA 3HTOMONIOr'M4YECKOIro
MATEPWAIA B 3KOJ1OIr0-oAYHUCTUYECKUX UCCNEQOBAHUAX
MO COLEOPTERA

Bynyn H. Calinynaesa
kaghedpa ecmecmeosHaHusl, JazecmaHckull 20cydapcmeeHHb Il
nedazoauyeckuli yHueepcumem, Maxaykana, Poccusi

Pestome. Llenb. V3yyeHne pesynbTaTMBHOCTM METOLOB cOOpa SHTOMOMOIMYECKOTO MaTepuana s AanbHEeRwmx
3KONOro-hayHUCTUYECKUX — UCCredoBaHuiA.  [onyyeHne  OCHOBHbIX — (DaKTUYECKUX AaHHbIX MpU  3KOMOro-
thayHNCTUYECKNX UCCrefoBaHMsX MPOBOAMTCS B NONeBbIX ycrosusx. CO0p LaHHbIX B Mpupoge Heobxoaum kak Ans
BbISIBIEHMSI BUZOBOMO COCTaBa, TaK W AMst N3y4YeHWst TaKkX acreKkToB kak pacrpocTpaHeHWe BUAOB, MPUyPOYEHHOCTb
BMZA K OnpefeneHHbIM O1oTonam 1 CTaumsmM, packpbiTue CBA3el C NULLEBLIMK 06bekTammu (Tpoduka), ¢ KnumaTy-
4ecKMMU, MOYBEHHBLIMM 1 oporpadnyecknMn haktopamm cpegbl. MeToabl. B pabote ncnonb3oBaHb! TPagMLMOHHbIE
meToabl cbopa (pyyHon CHOP, NOYBEHHBIE JTOBYLLKM, MOYBEHHbIE TOBYLLKW C YCUIIEHNEM CBETOM, CBETOBbIE NOBYLL-
kn), 06paboTkn 1 onpeaeneHns matepuana. B nocnegHue roabl B METOaMKy cbopa MoYBEeHHbIX GECNO3BOHOUHbIX
KMBOTHbIX BHECEHO HOBLUECTBO: B 3KCMEAMLMOHHbBIX MCCefoBaHusIX Ha O.THofeHuii onpoboBaHbl HOBble MPUEMbI
MNCMOMb30BaHMS 3EMISHBIX «NTOBYLLUEK C YCUIEHMEM», OCHALLEHHBIX B KAYECTBE MCTOYHMKA CBETA Namnamu Hakanm-
BaHus. OHM JatoT Gonee BbICOKYH0 aheKTMBHOCTL cOopa 3HTOMOmMornyeckoro Matepuana. Cnucok BMOOBOrO CO-
cTaBa 00cyxaaemoit ayHbl COCTaBMNEH MO COBPEMEHHON CUCTEMATUKN C UCTONb30OBAHMEM KaTanoros. PesynbTa-
Tbl. [poBELEH CPaBHUTENbHbIA aHanM3 pesyrnbTaTUBHOCTY Pa3nnyHbIX METOAOB cOopa 3HTOMOMOTMYECKOro MaTe-
puana no Coleoptera (Carabidae, Scarabaeidae, Elateridae, Tenebrionidae) ans akonoruyeckux 1 hayHUCTUHECKNX
“ccnegoBaHWiA B YCroBUsiX MpraHanckoil apuaHon KoTnoBuHbl BHyTpuropHoro [arectaHa. He Bce 3apernctpupo-
BaHHblE B UCCNEAO0BaHHbIX MECTOOBMTAHNSX BIAb! Dbl BbISBNEHbI METOAAMI MOYBEHHBIX NPOD 1 MOYBEHHBIX J10-
ByLek. Hanborbluee KonM4ecTBO BUOOB BbISBMNEHO METOAOM PYYHOrO cbopa, a HauMeHbLuee — METOLOM MOYBEH-
HbIX Npob. B paboTe nokasaHa adeKTUBHOCTbL UCMOMNb30BAHUS Pa3fUYHbIX METOAMK cbopa 3HTOMOayHbI MO OT-
HOLLEHWIO OTAENbHbIX CEMECTB 1 BULOB UCCTIEAYEMbIX TPy

KntouyeBble cnoBa: 61oToM, NoYBEHHbIE NPOBLI, AUHAMUYECKAs MNOTHOCTb, MOYBEHHBIE NOBYLLKM, MMHEAHBIA Y4ET.

®opmart uutmpoBanua: Cainynaesa b.H. Pe3ynbTaTyBHOCTb pasnmyHbIX METOA0B COOpa SHTOMOJIOMMYECKOrO
MaTtepuarna B 3Konoro-gayHucTudeckux uccnegoranusx no Coleoptera // HOr Poccun: akonorusi, passutue. 2015.
T.10, N4. C.145-150. DOI: 10.18470/1992-1098-2015-4-145-150

GAINS IN PERFORMANCE OF DIFFERENT METHODS OF COLLECTING
ENTOMOLOGICAL MATERIALS IN ENVIRONMENTAL AND FAUNAL
STUDIES ON COLEOPTERA

Bulul N. Saypulaeva
Department of Natural Sciences, Dagestan State Pedagogical University,
Makhachkala, Russia

Abstract. The aim is to study the effectiveness of methods of collecting entomological materials for further ecological
and faunal studies as well as to gain the main evidence in ecological and faunal studies carried out in the field. Col-
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lection of the evidence in the field is necessary for the identification of species composition and to study such aspects
as the distribution of species, confinement of species to certain habitats, relations with the food objects (trophism),
climate, soil and orographic environmental factors. Methodology. We have used the traditional methods of collection
(hand picking, pitfall traps, pitfall traps with increased light, light traps), processing and determination of materials. In
recent years, the method of collection of soil invertebrates has introduced an innovation. In expeditionary studies in
the island of Tyuleny new ways have been tested of using pitfall traps equipped with an incandescent light source.
They provide a higher collection efficiency of Entomological materials. List of species composition of the discussed
fauna has been composed by modern taxonomy with the use of directories. Results. We have made a comparative
analysis of the effectiveness of different methods of collecting entomological materials on Coleoptera (Carabidae,
Scarabaeidae, Elateridae, Tenebrionidae) for environmental and faunal studies in the area of Irganayskaya arid ba-
sin of intramontane Dagestan. Not all species, registered in the studied habitat, have been identified by methods of
soil sampling and pitfall traps. The greatest number of species has been identified by manual collection, and the least
by soil sampling. The paper shows the effectiveness of different methods of collecting entomofauna against individu-
al families and species of the groups studied.

Keywords: habitat, soil samples, dynamic density, pitfall traps, linear account.

For citation: Saypulaeva B.N. Gains in performance of different methods of collecting entomological materials in
environmental and faunal studies on Coleoptera. South of Russia: ecology, development. 2015, vol. 10, no. 4, pp.
145-150. (in Russian) DOI: 10.18470/1992-1098-2015-4-145-150

BBEJEHUE

IlouBeHHBIC M HAIIOYBCHHLIC JKECTKO-
KpBUIBIC WTPAIOT BaYKHYIO POJb B IpoOIeccax
TpaHcopMany BeLIeCTBa U JHEPrUH, Kak B
€CTCCTBCHHBIX 61/IOIICH033X, TaK U B arpojianza-
madTtax. OcoOblii MHTEpPEC MPEICTABISACT H3Y-
YEHHME MX COCTaBa U KOJMYECTBEHHBIX XapakKTe-
PHUCTHK B 9KOCHUCTEMaX MOJBEP)KEHHBIX aHTPO-
IMOTeHHOMY BO37ciicTBUI0. Hamu Oblmu mipoBe-
ICHBl (hayHHCTHYECKHE COOpHI M HKOJIOTHYEC-
CKUE HCCIENOBaHMs Ha Teppuropuu BHyTpu-
ropaoro Jlarecrana st TiIyOOKOTO H3ydYCHHS

(ayHBl 1 OMOTONMUYECKONW CTPYKTYPBI KECTKO-
kpeutbix (Coleoptera). OOBEKTaMH H3yUYCHHUS
Obutn BbIOpaHbl cemeiicTBa Carabidae, Scara-
baeidae, Elateridae, Tenebrionidae, orinuaro-
IIUXCS TIO PSITy OOIIUX SKOJIOTHYECKHX Tpedo-
BaHUH, B YaCTHOCTH, MO THIponpedepeHaymy-
My. [Ipu 3TOM neTanbHO M3Y4YEHO pacmpesene-
HHUE KCCTKOKPBUIBIX YKa3aHHBIX TPYII B JKO-
JOTHYIECKOM DPSIy €CTeCTBEHHBIX U aHTPOIIO-
TeHHBIX MECTOOOMTAaHUH OT apUIHBIX CKIOHOB
K roiime u Oepery pexu [1].

MATEPHAJIBI U METOJIUKA UCCJEJTOBAHUAM

Jns mpoBeAeHUS HHTOMOJOTHYECKUX
HCCIJIEJOBAHUH 110 U3YUYEHHUIO BUIOBOIO COCTaBa
1 OMOTONMMYECKOrO pacHperesieHUs] KeCTKO-
KPBUIBIX OBUIM MCIOJB30BAaHbI pa3jMYHbIC Me-
ToIBI cOopa MaTepuana [2-7]. dayHHCTHUECKOE
HCCIIEJIOBAHUE MPOBEACHO C MPUMEHEHHEM
KOMIUIEKCa METOAOB TOJIEBOI0 U3yUeHHs SHTO-
ModayHbl. [Ipu 3TOM MIMPOKO MPUMEHSIIHCH
[IOYBEHHbBIE JIOBYIIKH, KOTOPBIE HCHOJIb3YHOTCA
IIPU W3YYEHUU OECIO3BOHOYHBIX, IEepeaBHUIra-
IOLIMXCSI 10 TOBEPXHOCTHU MOYBHI [§].

B mocnennme roasl B METOOMKY cOopa
MTOYBCHHBIX OECITO3BOHOYHBIX JKHBOTHBIX BHE-
CEHO HOBILECTBO: B KCIEIUIIMOHHBIX HCCIE10-
BaHUsIX Ha O0.TrOJeHWH ONpoOOBaHBI HOBBIC
MIPUEMBbI MCIIOJIb30BaHUS 3E€MIISHBIX <JIOBYILIEK
C YCWUJICHHEM), OCHAIICHHBIX B KaueCTBE HC-
TOYHMKA CBETA JIaMIlaMu HakaimuBauus [9]. Onu
JaroT OoJiee BBICOKYIO 3(PPEKTHBHOCTH cOOpa
SHTOMOJIOTHYECKOT0 MaTepuaia.

B xaxxmom Onoromne craswim mo 10 Oa-
HOK-JIOBYIIEK (TIOJI-TUTPOBBIC OAHKH C JHaMET-
poM oTBepcTHsl 75 MM), KaK ¢ (PUKCHPYIOIICH
JKUJIKOCTBIO (dTMianerar), Tak u 0Oe3 Hee. B
MOCJIETHEM Cilydae Ha JHO OaHOK HachImaics
ClIoW TOYBHI (2 CM) W TIOMEIIAJIUCh JIUCTHSI.
Bribopka marepuana NpOBOAMIACH COOTBET-
CTBEHHO uepe3 3 u 1 cyTok. YIIOBUCTOCTH K-
KOB TIPH 3TOM ITOJCYUTHIBATIACE IO CPEIHEMY
KOJMYECTBY SK3eMIUIsipoB Ha 10 J0OBylIKO-
cyrok. Bcero geiictBoBasio 160 noBymiek. 3a
nepuoi uccienoBanust orpaborano 6340 Jo-
BYIIKO-CYTOK, KOTOPBIMH OTJIOBJICHO OKOJIO
16250 5K3eMIUIAPOB KYKOB H3YHEHHBIX Ce-
MEWCTB.

[TockombKy ASTOT METOX MOXET CIy-
JKUTh JIUILIb XapaKTEPUCTUKONW «IMHAMHYECKOH
MJIOTHOCTH» HACEKOMBIX, TO [JIsl BBISICHEHHS
peambHOM WX IUIOTHOCTH TPHUMEHSUICS METOJ
MOYBEHHBIX Mpo6. IIpu 3TOM NPOBOAMIHUCH
CTaHJIapTHBIC MOYBEHHBIE PACKOIIKH TJIOLIAIBIO
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CpaBHuTejbHas 3G (PeKTUBHOCTH Pa3JINYHBIX METOA0B cOopa
NPH BISIBJIEHUH BHI0BOI0 COCTABA KECTKOKPBLIBIX B €CTeCTBEHHbIX
U AHTPOINOTeHHbIX OHOTOMAX

Table 2

Comparative efficacy of different methods of collecting in detection of Coleoptera species com-
position in natural and man-made habitats

buoromn / Habitat
—_— = n =) —~ =] <
fe) < = ~ = !
s |E |8 | 58| 2| ~z|3528 | Tz%
£ g 5 z 2 S, Ui = 5 2Z o g2 3
A 5] g c® | © S Q = c 2= 53 o
Meron cbopa/Method | & | £ & gg g oC | S% | 3 g o 5 &<
of collection g |3 3 s g | & SE| S8 | Bz 5Z§
o =g © T 5 - B o < as) =S5 2 x| & ©
= w8 o o [ 2. B oo EZ RO EY%oo0
28 2 - |E&| 28| 8B || 288 TEaE
SR 58 F |28 | =2 |<g|FE2| 552w 328%
é = o o Q2 = =~ —é O S < < g m O @
= 5 = G T 2 3 Qs Bs 5 o s
S |3 | g | 22|38 2= | 8% | 2338 S ET
B £ S Eg | 2 LS | 52| 8 E 7 o HE
S 12 |5 |25 |5 8@ |22 | £2% | 5%
~ = = = | = Q en Qs
KomugectBo BUIOB, 3aperucTpupoBanHbIX B OroTone / The number of species
recorded in the habitat
[TouyBeHHbIE JOBYIIKH / 33 51 58 69 53 6 9 30 12
Pitfall traps
[TouBenHbIe IPOOHI / 27 31 34 21 14 2 8 10 6
Soil samples
Pyunoii c6op / Manual 45 76 73 85 60 10 17 43 25
collection
Bcero BuioB B 6uoToIIe 65 87 88 96 62 12 21 55 25
/ Total species in the
habitat
3AKJTIOYEHHUE

Takum o00pazoM, 3PPEKTUBHOCTH UC-
MOJb30BaHMUS TEX WM WHBIX METOJIOB cOopa
SHTOMOJIOTHYECKOTO Marepuaia npu (ayHH-
CTHYECKUX HCCICIOBAaHMUIX 00ycIoBiIeHa OWo-
JOTHEH W JKOJOTHEH OTAEIbHBIX BHIIOB H3yda-
embix Tpymnn Coleoptera, a Takke OCOOEHHO-
CThIO JIAHAMAPTHON CTPYKTYphI paiioHa Ucclie-
JOBaHHSL.

Bricoka 3(h(ekTHBHOCTE CBETOJOBYIICK
IIPY JIOBJIC HOYHBIX W CyMEPEYHBIX KECTKOKPHI-
JIBIX, YTO CITYKHUT OCHOBOM JJIA U3YUCHUSA KOM-
IUIEKCA MPUBIICKAEMbIX CBETOM HACEKOMBIX, HX
BHJIOBOTO COCTaBa, OMOJIOTUH U YHUCICHHOCTH, a
TAK)Ke COOTBETCTBUS ITUX IOKA3aTeNIei MCTHH-
HOMY COCTOSTHHIO TTOTTYJISILIHA.
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9KONOro-®AYHUCTUHECKASA XAPAKTEPUCTUKA U
300reOrPA®UYECKUN AHAINU3 NITACTUHYATOYCbIX (COLEOPTERA,
SCARABAEIDAE) BHYTPUIOPHOIO AFECTAHA

Bynyn H. Calinynaesa
kacheOpa ecmecmgosHaHus, JaeecmaHckull 20cydapcmeeHHbil
nedazoeuyeckuli yHusepcumem, Maxadkana, Poccus

Pestome. Llenb. B cTatbe npuBoAsATCS Matepuarsl Mo pesynbTatam 13yvyeHns dayHsl, BoTonuyeckoro pacnpese-
NeHns 1 300reorpacuyeckoro aHanmaa NnacTUHYaToyChIX KykoB BHyTpuropHoro [arectaHa. Metogbl. Coop mate-
prana no ayHe NnacTUHYaToOyChbIX MPOBEAEH C UCMOMNb30BAHUEM Pa3NMYHbLIX METOLOB, MPUMEHSIEMbIX AN MONEeBO-
ro M3y4eHust aHTomodbayHbl. [Ins u3yyeHnss BUOTONMYECKOro pacnpeaeneHnst UCNonb30BaHbl MaTepuanbl, MonyyeH-
Hble METO4aMM NOYBEHHbIX MPOD, NOYBEHHbIX MOBYLUEK 1 IMHENHOTO yyeTa. PesynbTathl U ux obcyxaeHue. Paii-
OH mMccnenoBaHus — BHyTpuropHbin [larectaH — sIBnsieTcsl  CBO€0OPa3HbIM MHTEPECHBIM PAioOHOM, KOTOPbIN, kak
CUNTAIOT YYEHbIE, SBMSIETCS NEPBUYHBIM LIEHTPOM PasBUTUS U pacnpocTpaHeHns kcepodumbHoi drnopbl Ha Kaska-
3e. Kak ocobast 6oTaHnko-reorpacmyeckas npoBuHLMS BHyTpuropHbiit larectaH BbigeneH ¢ 1991 roga. OH 3aHuMa-
€T LieHTparnbHy 1 3anagHy YacTi pecrybnmki u CpaBHUTENBHO LUMPOKOI NOOCON MpocTupaeTcs Brybb rop. Mo
reob0TaHM4ecKoMy panoH1poBaHuio [larecTaHa u3yvaemas TeppuUTOpust OTHOCUTCS K [OpHO-garectaHckon obnacty
NYyroBOW, CTENHOM W HAropHO-KCEPOMUNBHON PacTUTENBHOCTK. BO BCeX TWUMax pacTUTENBHOCTY BbIPaXeHbl YepTbI
KCepO(UTHOCTH; Cpeamn NYroB 3HaYUTENbHOE MECTO 3aHWUMAlOT OCTEMHEHHbIE BapuaHTbl, CPean CTenen — Cyxue
3M1aKoBbIE 11 Pa3HOTPaBHO-3MaKoBblE. 3akntoyeHune. B pesynbTate uccnefoBaHuii BbIsIBNIEHO 55 BIOOB MiacTuHYa-
TOYCbIX, OTHOCALLMXCA K 28 pogaMm. M3yyeHure ux Brotonnyeckoro pacnpesenexis no3sonnmo BblgenuTb HECKOMbKO
rpynn BMAOB MO OTHOLLEHMIO TuaponpedepeHaymymy. 310 BUABI, NPUYPOYEHHbIE UCKIIOUMTENBHO K ME30UTHBIM
MecToobUTaHuAM (Me30unbl); BUALI, NpeobnafatoLLme Ha Me30UTHbIX GroTonax, Ho BCTpeYatoLwmecs 4acTo 1 Ha
CYXWX MeCToo0UTaHUsIX (Me30oKcepodmribl); BUAbI-00UTaTENN apuaHbIX BUOTOMOB, KOTOPLIE, OAHAKO, UCMOMb3YIOT B
HWX y4aCTKM MW Ce30HbI HaMbOoMbLLEro yBnaxHeHNs (KCepOOMOHTBI); BUAbI, MPUYPOYEHHBIE UCKITIOUMTENBHO K KCe-
POUTHBIM GUOTONaM, B YaCTHOCTH, K apuaHbIM CKMOHaM (Kcepodunbl), @ Takke BUAbI C BbICOKOWM SKOMOTMYECKON
BaNEHTHOCTbH), 3aCeNAlLLmMe caMble pasnuyHble MecToobuTaHns (3BpUOMOHTLI). AHaNM3 BWAOBLIX apeanoB K3y-
YeHHbIX BUAOB MO3BONMIO BblAenUTh 14 300reorpadmyeckix KOMMNEKCOB, B KOTOPbIX 3HAUMTENbHO NpeobnapatoT
Buabl Cpean3eMHOMOPCKOrO MpOVNCXOXAEHWS.

KntoueBble cnosa: [nacTuHyaToychle, BMLOBO COCTaB, BUOTONMYECKOE pacnpeaeneHne, 3ooreorpadus, SHAEMH-
Kn.

®opmat untuposaHus: Carnynaesa b.H. Skonoro-hayHucTyeckas xapaktepuctika U 300reorpacpuyeckuin aHa-
nu3 nnacturyatoycsix (Coleoptera, Scarabaeidae) BHytpuropHoro [larectana // FOr Poccum: akonorusi, passutue.
2015. T.10, N4. C.151-158. DOI; 10.18470/1992-1098-2015-4-151-158

ECOLOGICAL AND FAUNISTIC CHARACTERISTICS AND
ZOOGEOGRAPHICAL ANALYSIS OF COLEOPTERA AND SCARABAEIDAE
OF INTRAMONTANE DAGESTAN

Bulul N. Saypulaeva
Department of Natural Sciences, Dagestan State
Pedagogical University, Makhachkala, Russia

Abstract. Aim. The article presents the findings of the study on fauna, biotopic distribution and zoogeographical
analysis of scarabaeidae family of intramontane Dagestan. Methodology. The study of the fauna of scarabaeidae
family has been conducted using a variety of methods designed for the field study of entomofauna. To study the bio-
tope distribution we have used samples collected by the methods of soil sampling, pitfall traps and linear accounting.
Findings and discussion. Intramontane Dagestan is a kind of an interesting area, which scientists believe is the
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primary center for the development and spread of xerophilous flora in the Caucasus. Since 1991 Intramontane Da-
gestan has been considered as a special botanical-geographical province. It occupies the central and western part of
the country and widely extends deep into the mountains. According to geobotanical zoning of Dagestan, the studied
area belongs to meadow, steppe and upland-xerophilous vegetation areas of Dagestan. In all types of vegetation
xerophytic traits are expressed; among meadows significant place is occupied by steppified varieties and among
steppes by dry grain and forb-grain varieties. Conclusion. The study has revealed 55 species of scarabaeidae be-
longing to 28 genera. The study of their biotopic distribution has made it possible to distinguish several groups of
species in relation to water conditions. This species are confined exclusively to the mesophytic habitats (mesophiles);
species prevailing in mesophytic habitats, but often found in dry habitats (mesoxerophiles); the inhabitants of the
natural biotopes, which, however, use areas or seasons of greatest moisture (xerobionts); species confined exclu-
sively to xerophytic habitats, in particular, to the arid slopes (xerophile), as well as species with high ecological va-
lence which populate a variety of habitats (eurybionts). Research on the habitats of the studied species has made it
possible to distinguish 14 zoogeographical complexes, which are dominated by the Mediterranean species of origin.
Keywords: Scarabaeidae, species composition, biotopic distribution, zoogeography, endemic.

For citation: Saypulaeva B.N. Ecological and faunistic characteristics and zoogeographical analysis of Coleoptera
and Scarabaeidae of Intramontane Dagestan. South of Russia: ecology, development. 2015, vol. 10, no. 4, pp. 151-
158. (in Russian) DOI: 10.18470/1992-1098-2015-4-151-158

BBEJEHHUE

PanmonanbHOE€  HCIOJIB30BaHHE TIPUPOTHBIX Hamu Obiu IIPOBEACHBI OHTOMOJIOTUYCCKUC

pEeCypcoB M OXpaHa OKpY’Kalolleil cpensl cra-
HOBSITCA Bce Ooliee aKTyalbHBIMH MPOOIeMaMu
COBPEMEHHOCTH. YCIICIIHOE pEeIICHHEe JATHX
mpoOjeM MperoiaraeT yriyOlieHHOe W BCe-
CTOPOHHEE H3yYeHHH OMOIICHO30B B ILIEJIOM U
OTACTBHBIX WX KOMIIOHCHTOB B YacTHOCTH.
BaxHeHmnMu ~ KOMITOHEHTaMH  OHOIIEHO30B
SIBJIAIOTCS  TNIACTMHYATOYChle. DTO OrPOMHOE
CEMEMCTBO KYKOB, BKJIIOUAIOIIEEe K HACTOAIIE-
my Bpemenn 31000 BuIOB, mpUUeM KaAbIH
roj1 oTkpbIBatoTCst 10 200 HOBBIX BUIOB [1].

HCCJIEJIOBAHUS IO U3YYEHHIO TUIACTUHYATOYChIX
B apuaHOi KomioBuHe BHyrpuropnoro [lare-
cTaHa. AKTyallbHOCTh HCCIIeZIOBaHHUH BO BHYT-
puroproMm Jlarecrane oOycioBieHa oporpadu-
YECKUMH M OOTaHHKO-(PIOPUCTHUECKUMHU OCO-
OCHHOCTSIMH paifoHa, KOTOPbIC MO3BOJISIOT CY-
IUTH O €T0 POJI B aHAJIH3€e I'eHe3uca (Gaopel Ha
Kaskaze. C Buytpuropusim [larectanom yue-
HBIE CBS3BIBAIOT IIPOUCXOXKIEHUE M MHUIPALUIO
kcepodmioB Ha KaBkaze U Mpuieraronmx Tep-
putopusx [2].

MATEPUAJI U METOJUKA UCCJIIEJOBAHUSA

CO6op Marepuaia MpOBOAMIICS C UCTIOIB30BaHU-
€M pa3/IMYHbIX TPAAUIHUOHHBIX METOJ0B, IIPH-

MEHSIEMbIX B SHTOMOJIOIHYECKHX UCCIIC0BAHHU-
sx [3-7].

OBCYXKJEHUE PE3YJIbTATOB

B pesynbrare uccienoBaHUH BBISABIECHO
55 BUIOB ceMeiicTBa MIACTHHYATOYCHIX (Scara-
baeidae), oTHoCsIMXCS K 28 pojam (Tad.1).

Cpeny HHX BBICOKOH 3KOJOTMYECKOU
IUTACTHYHOCTHIO0 M MIMPOKUM apeaioM OTJINYa-
oress poasl  Aphodius, Cymmnopleurus, On-
thophagus, Caccobius, Copris, Oniticellus. ITo-
JOOHOE HMX paclpoCTpaHEHHE CBS3bIBAETCS C
WCTIONF30BAHUEM 3HAUYUTEIBHOW TEPPUTOPUH
pationa noj macroumia. [1o BugoBOoMy pa3zHoo0-
pasuto Hambozee Oorat poa Aphodius (13 Bu-

70B), a 1o yuciaeHHocta — Cymnopleurus u On-
thophagus.

JoBonbpHO TpesacTaButTeneH u pon Heto-
cia, HacuMThIBarOIMi 5 BumoB. OOMIICH 3amaj-
HO-TlaieapkThueckuii Buj Hetocia hungarica.
[lo eqMHUYHBIM HAXOKACHUSM H3BECTCH €BPO-
neicko-cpeauzeMHoMopckuii Bua  Hetocia af-
finis. Oco0o cremyeT OTMETHTh HAJIUYHE B (a-
YHE HCCIeyeMOoi TeppuTopuu 3HaeMuKka Jlare-
crana — Hetocia Schamyl, kortopsiii pacmpo-
CTpaHEH MOBCEMECTHO, IMPHYEM OCBOWI U
OKYJBTYPECHHBIC TEPPUTOPHH.
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3ooreorpapuyeckuii cocras paynsl iactunyatoycoix (Coleoptera, Scarabaeidae) Buyrpu-
ropHoro /larecrana

Table 2
Zoogeographical composition of fauna of Coleoptera and Scarabaeidae of intramontane Dage-
stan
3ooreorpadudecKkne KOMIUICKCH / Scarabaeidae
Zoogeographical complexes Komugectso / %
Number
[Maneapkrrueckwnii / Palearctic - -
Tpancnaneapkrudeckuii / Transpalearctic 6 10,9
HOxnHo-maneapkrudecknii / South Palearctic 2 3,6
3amagro-maneapkTideckuii / West Palearctic 7 12,7
EBpomneiickuii / European 1 1,8
EBpomneiicko-cubupckuii / Euro-Siberian | 1,8
EBpomneiicko-cpennzemHomopckuii / Euro-Mediterranean 15 27,3
EBponeiicko-niepenneasuarckuii / European-Near Eastern 1 1,8
EBpomneiicko-kaBka3ckuii / Euro-Caucasian 4 73
CpennzemHomopckuii / Mediterranean 3 5,5
CpennzeMHOMOpCKO-cpenHeasnarckuii / Mediterranean- - -
Central Asian
Bocrouno-cpenmsemuomopckmii / East Mediterranean 3 5,5
Crennotii / Steppe 3 5,5
KaBkascko-cpenneasuarckuit / The Caucasus and the Mediter- 1 1,8
ranean
Wpano-rypeukuii / Iran-Turkey - -
[epenneasuatckuii / Near Asian -
Kaska3sckuii / Caucasian 7 12,7
Onpemuku Jlarecrana / Endemics of Dagestan 1 1,8
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