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Teorpaduyeckoe pacrpe/iesieHre THIIOB CTPaTeruii Xomo-
JIOBBIX aJjaNTalliii y HACEKOMBIX — CJIa00M3yIEeHHBII BOIPOC
[Chown et al., 2001]. B paHHUX HCCIIeIOBAHUSX OBLIO ITOKA-
3aHO, YTO TOJIEPAHTHOCTH K 3aMEP3aHHUIO SBIIAETCS, BO3MOXK-
HO, HanboJIee YCIeHOM cTpaTerueil B KOHTHHEHTaIbHbIX
apKTHIecKux obmacTsx [Zachariassen, 1985; Duman 1991].
HecMmotps Ha cypoBbIi Kiumar, gayHa u ¢uiopa SAxyTuu
XapaKTepU3yIOTCsl 3HAYUTEINEHBIM OMOpa3HO00pa3ueM, CBU-
JICTENTLCTBYIOIEM O BHICOKOM a/IalITallNOHHOM ITOTCHIIHAIe
OPTaHU3MOB, OOUTAOIINX B JaHHOI 001acTH. Okomo 9 000—
10 000 BuOB, ONIMCAaHHEIX B 3HTOMO(ayHe SKyTHH, aanTi-
POBaHBI K UCKIIOYUTEIBHO CYPOBBIM KIMMAaTHYECKUM
ycnosusaM [ Vinokurov, 2000]. L{ensro HACTOSIIETO HCCIIE0-
BaHMS SABISIIOCH ONPE/IeNICHNE TUIIOB CTPATET Uil XOJI0A0BBIX
ajianTanuii, KOTopbIe MO3BOJSAIOT HACEKOMBIM SIKyTHH BEDKU-
BaTh Ha XOJIOZE.

Twurm cTparerny XoJa0A0BbIX aiaNTalMi ObLT OIIpeaeIeH
Ha OCHOBAaHUM M3MEPEHHUS TEMIIepPaTyphl HX 3aMep3aHHs,
Kak 3To omucano panee [Gehrken, 1984]. XXusnecmoco6-
HOCTb HACEKOMBIX ITOCTIE 3aMOPaKMBAHUS B TA00OPAaTOPHBIX
YCIIOBHUSIX OLIEHNBAJIACH IO UX CIIOCOOHOCTH KOOPIMHUPO-
BaHHO NepeBUrarhest B Tedenue 30 MUH. Y KyKOJIOK U ITyTia-
pHEB TaHHBIN TTOKA3aTeNb OI[EHUBAJICS 10 CKOPOCTH HX JbIXa-
Hus ipH 20°C ¢ TOMOIIBIO CTEKIITHHOTO PECTTMPOMETPA 10
MeTOAy, onrcanHoMy DHrenbManoM [ Engelmann, 1963].

Hacrosiue uccienoBanus moKa3aiH, YTO OOJBITHHCTBO
XOJIOZ0Y CTOWYMBBIX HACEKOMBIX B SIKyTHH pa3BUBAIOT CTpa-
TETHI0 MOPO30YCTOMYMBOCTH. U3 28 Hccie10BaHHBIX BUIOB
93,3% ObIITM MOPO30TOJIEPAHTHBIMH U TOJIBKO 6,7% ObUIH
MOpPO304yBCTBUTENbHBIMU. Tpu Buna, Cossus cossus, Pieris
rapae m Acanthocinus aedilis, OTHOCATCS K HAaCCKOMEBIM,
KOTOpBIE CITOCOOHBI K CMEHE CTPATErMH aAaNTalluy B 3aBH-
CHMOCTH OT KJIMMaTH4YeCcKHX ycioBuid. Tonbko 18a Buza, Rha-
gium inquisitor n Apalete Psi [Hancen, 1978], Ob111 kBanu-
(ULIKPOBaHBI KAK MOPO304YBCTBUTEIBHBIE C BBICOKOI CITO-
COOHOCTBIO K IepeoxiaxaeHuto. [lokazano, 4To HaceKOMBbIE
IPORYIIMPYIOT BHICOKOIIOTCHLIUAIBHbIE JIBAOHYKICHPYIO-
M€ areHTHl M YMEpPEeHHbIe KOHIICHTPALUH IOJIHOJIOB.
Jpyroii MexaHu3M (Jeruaparays) Obl1 0OHApYKEH Y TpexX
BHJIOB IIPH OIICHKE B3aWMOCBSA3H MEXIY COICpKaHHEM
BOJIBI 1 JINIIMJIOB B X OpPraHU3Me B 3UMHUI ITEpHO/I.
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Geographic distribution of cold adaptation strategies'
types in insects has been poorly studied issue (Chown et
al,2001). In early studies it has been shown that tolerance
to freezing is probably the most successful strategy in the
continental Arctic regions [Zachariassen, 1985; Duman
1991]. Despite the harsh climate, Yakutia fauna and flora are
characterized with significant biodiversity, indicating to a
high potential for adaptation of organisms living in this
area. About 9,000—10,000 species described in Yakutia ento-
mofauna are adapted to extremely harsh climatic conditions
[Vinokurov 2000]. The purpose of this study was to deter-
mine the types of cold adaptation strategies allowing the
Yakutia insects to survive cold.

Type of cold adaptation strategy was determined by
measuring the temperature of freezing, as described pre-
viously [Gehrken, 1984]. Insect viability after freezing in
laboratory conditions was assessed by their ability to move
in a coordinated manner for 30 min. In pupae and puparia
this index was assessed by their respiration rate at 20°C
with a glass respirometer by the method described by Engel-
mann (Engelmann, 1963).

The present study showed that the majority of cold resis-
tance insects in Yakutia developed cold resistant strategy.
Among 28 studied species 93.3% were cold tolerant and
only 6.7% were cold sensitive ones. Three species, Cossus
cossus, Pieris rapae and Acanthocinus aedilis, are referred
to the species capable to change the adaptation strategies,
depending on climatic conditions. Only two species, Rha-
gium inquisitor and Apalete Psi (Hancen, 1978), were clas-
sified as cold sensitive with a high potential for hypothermia.
It is shown that the insects produce high-potential ice nuc-
leating agents and moderate concentrations of polyols.
Another mechanism (dehydration) was found for three
species on the basis of evaluating water content and lipids
in their organisms in winter period.
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