lOr Poccum: akonorua, passutue Tom 10 N2 2015 OKONOrma XUBOTHbIX
The South of Russia: ecology, development Vol.10 no.2 2015 Ecology of animals

2015, Tom 10,N 2, ¢ 116-127
2015, Vol. 10, no. 2, pp. 116-127

YK 595.762.12
DOI: 10.18470/1992-1098-2015-2-116-127

BO3PACTHAA CTPYKTYPA U AUHAMUKA
YUCNEHHOCTWN CAPAHYOBbLIX KAPAYAEBO-YEPKECUU
B PA3JIMYHbIE NEPUOAbLI OHTOMEHE3A

Temupnuesa 3.C.
®r60Y B0 «Kapayaego-Yepkecckuli 20cydapcmeeHHbIl yHugepcumem umeru Y.L, Anuesay,
yn. JlenuHa, 29, Kapadaesck, Kapayaeso-Yepkecckas Pecnybnuka, 369202 Poccus

Pestome. Lenb. N3yuntb BO3paCTHYIO CTPYKTYPY W OUHAMUKY YMCNIEHHOCTW capaH4oBbix KapayaeBo-Yepkecuu B
pasnuyHble Nepuoabl oHToreHe3a. CBeAEHUs O CPOKax OTPOXKAEHUS U Pa3BUTUS JOMUHAHTHBIX BUOB, WX NNOAO-
BMTOCTW MOTYT BbITb MCTIONB30BaHbI CITYO0M 3aLWTbl pacTeHMIA A1t 0GBEKTUBHOI OLIEHKM COCTOSIHUS MOMYnsLyK
BpeaHbIX BMOOB W MPOTHO3MPOBAHNS X YMCMIEHHOCTW B pervoHe. MeTogbl. MccnenoBanus NpoBOAUINC B HOX-
HbIX, LieHTpanbHbIX W CEBEPHBIX TOYKAX pernoHa. M3yuyeHHbin Matepuan coctasnsieT cabiwe 6000 ak3emnnsapos
FIMYNHOK M MMAro CapaH4oBbIX. [POBOAUNNCE EXErofHbIe MapLUPYTHbIE UCCNELOBaHUS CapaHUOBbIX, MHOTOKpaT-
Hble 0bcreaoBaHus No TpaHCCeKTaM, koTopble Obinu oxBayeHbl 36 Hanbonee xapakTepHbix GuoTona. B nonesbix
YCIOBUSIX U OMbITax MPOBOAMIOCH U3y4eHue KyObilek u NuunHOK. Pe3ynbTathl. BbisBneHsl 0Co6EHHOCTH OHTOrE-
He3a W JMHaMVKM YUCIIEHHOCTM BCex (ha3 pas3BuTus (AL, NMYMHKA, Maro) NATW BUAOB capaH4oBbix (Omocestus
haemorrhoidalis Ch., Chorthippus albomarginatus Deg., Chorthippus bigutullus L., Chorthippus apricarius L.,
Chorthippus mollis Ch.) B pasnuyHbix 6uotonax. BeiBogbl. CpegHee konuyecTso auny B KyBblLLKax Ha tore peruo-
Ha GorbLue, YeM Ha CeBepe, OTPOXAEHME NUYMHOK NpoucxoauT AHeM ¢ 11 go 16 yacos, cpeaHss NPOJOMKUTESb-
HOCTb MX pa3BuUTWs KonebreTtcs no Bo3pacTam 1 paiioHam. M3 oTpoamBLumxcs nuumHok (He Bonbe 80% ot uicna
OT/IOXEHHBIX AUL) 0BbIYHO 3HAUMTENBHO Bonee NonoBMHbI normbaet. [ns cTabunbHOrO CyLeCTBOBaHWS MOMyns-
LM M3yYeHHbIX BUOOB EXEr04HOE KOMMYECTBO OTNOXEHHbIX auL AomkHO B 10-20 pa3 npeBbiwaTth YMCMO B3pOC-
nbix 0co6el. YCTaHOBNEHO, YTO YMCINIEHHOCTb CapaH4oBbix B KapayaeBo-Yepkecun B LIENOM BO3pacTaeT B Cyxue
Tennble rofpl, @ Ha KOCUMbIX y4acTKax OHa BblILLE, YEM Ha y4acTKaXx, rae KOLIEHWe He NPOBOANTCS.

Knroyeenie crnosa: capaHyoBble, Kapayaeso-Yepkecus, OHTOreHes, YUCIEHHOCTb, NIMYUHKY.

AGE STRUCTURE AND DYNAMICS OF LOCUST NUMBER IN KARACHAY-
CHERKESSIA IN DIFFERENT ONTOGENESIS PERIODS

Z.S.Temirlieva
FSBEI HPO Karachay-Cherkess State University named after U.D. Aliyev
29 Lenina st., Karachaevsk, Karachay-Cherkess Republic, 369202 Russia

Abstract. Aim. To study age structure and population dynamics of locusts inhabiting Karachay-Cherkessia in dif-
ferent periods of ontogeny. Information on the periods of locusts hatching, growing to dominant species and their
fertility can be used by plant protection services for the objective assessment of harmful species populations and
predict their numbers in the region. Methods. The studies were conducted in the southern, central and northern
regions of the republic. Studied material includes more than 6000 locust larvae and imago. Annually we conducted
route study of locusts and multiple transect surveys which covered 36 most characteristic habitats. In the field and
laboratories, we carried out experiments and studies on egg capsules and larvae. Results. The study revealed
features of ontogeny and population dynamics of all the phases of development (egg, larva, imago) of five species
of locusts (Omocestus haemorrhoidalis Ch., Chorthippus albomarginatus Deg., Chorthippus bigutullus L., Chor-
thippus apricarius L., Chorthippus mollis Ch.) in a variety of habitats. Conclusions. The average number of eggs in
the egg capsules in the south region is more than in the north; the hatching of larvae is between 11 am and 4 pm,
the average developmental period varies by age and region. From the hatched larvae (not more than 80% of the
number of eggs laid) usually considerably more than half dies. For the existence of a stable population of the spe-
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cies under study, the annual number of eggs should be 10-20 times the number of adults. It was found that the
number of locusts in Karachay-Cherkessia in general increases in dry warm years, and in mowed areas is higher.
Keywords: locust, Karachay-Cherkessia, ontogeny, the number of, larvae.

BBEJIEHUE

UHCIICHHOCTh CapaHYOBBIX BO MHOTOM OIPEJNENSCTCS] YCIOBHSAMH BbDKHBAHUS HA CTa-
Juu stiina. 3BecTHO, 4TO Mepro OT MOMEHTA BBIXO/a U3 TUATay3bl JI0 OTPOXKIACHUS JIMYNHOK
SMOPHOHBI CapaHYOBHIX HaWOOJIEe YyBCTBUTCIBHBI K HeOIarompusTHHIM ycioBusiM [1;2] B
CBSI3U, C YeM MMEHHO 3TOT IEPUO/T SBISIETCS KPUTHUECKUM. Bpemst 1 XxapakTep OTpOXKICHUS B
3HAYUTEILHON CTETICHH 3aBUCSIT OT METEOPOJIOTHUYECKHUX YCIIOBHI T0J/a, a TAKKE CIICHUPUKH
Buna [3].

Ienpro BicciteoBaHUS OBIIIO ONPEAEIUTD IIOIOBUTOCTD CaMOK MATH BUIoB (Omocestus
haemorrhoidalis Ch., Chorthippus albomarginatus Deg., Chorthippus bigutullus L.,
Chorthippus apricarius L., Chorthippus mollis Ch.), mpocneauts cpoku OTPOXKISHHS JINIHHOK
Ha UCCJIEyeMbIX yJacTKax (C ceBepa Ha I0T), BEISICHHTh Pealu3alliio TUI0J0BUTOCTH CapaHvo-
BBIX.

MATEPHUAJI U METOAUKA UCCJIIEJOBAHUSA

Hccnenoanus MpOBOAWINCH HA 4 TUIOMIAAKAX B FOKHOW, IEHTPATHHOW W CEBEPHOU
qacTsAX peruonHa. M3yueHHBIM Marepuain cocrapiiseT cBbime 6000 3K3eMIUIIpOB JIMYUHOK U
HUMaro capaH4OBBIX.

Jnst onleHKW OOWMIMsI OBUIM WCIIOJIb30BaHBI TaKHE METOJbI KaK IJIa30MEpHAas OLEHKA,
KOIIIEHHE YHTOMOJIOTHYECKAM CauyKOM, YUeT YUCICHHOCTU 3a EIMHHUIYy BPEMEHH, TPYIIIOBOE
MedeHue 1 paboTa ¢ GuoneHoMeTpoM [4]. B moneBbIX ycI0BUSAX U OMBITaX NPOBEACHO U3yYe-
HUE KyOBbIILIEK 1 TMYHNHOK.

Kpome exxeromHsIx MapUIpyTHBIX HCClieOBaHHMN capaHuoBbIX B KapauaeBo-Uepkecun
NPOBOAMINCH MHOTOKPATHBIE MX OOCIIEZOBaHMSA MO TPAHCCEKTaM, KOTOpbIE OBUIM OXBAaU€HBI
36 Hanbolee XapaKTepHBIX OHOTOTIA.

dopucTUYECKUH CITMCOK BUIOB pacTeHuit Ha turomaakax 10 x 10 M BapeupoBai ot 54
1o 73 sunoB. [lo xapakTepy pacTHUTEIBHOTO MOKPOBA 3TH YYaCTKH 3JIaKOBO-pa3HOTpaBHbIe. Ha
y4yacTKax 371akd ObUIN paclpeneieHbl paBHOMEPHO. M3 37aKOB Ha MCCIIEAOBAHHBIX YYacTKax
pacmpocTpaHeHsl: TeIpeit mon3yunii, cpequmii (Elytrigia repens, E. intermedia), oBcsHuma mie-
ctpas (Festuca varia), koctep msrkuii (Bromis mollis) u np. B TpaBocToe myroBocrenei He-
OOJBIIYIO PONTB UTPAIOT BUABI PA3HOTPaBRS: Iymuia oObikHOBeHHas (Origanum migare), HUl-
BSAHUK 00BIKHOBeHHBIN (Leucaunthemum vulgare), mroniepHa ceprioBuanas (Medicago falcate)
 JIp.

[Tpu ompeneneHny BO3PACTHOM CTPYKTYPhI M JUHAMUKH YUCICHHOCTH PUHUMAIUCH BO
BHUMAaHHUE CJIEIYIOLINEe OCOOCHHOCTU: HAa4ajbHbBIE CPOKH OTPOXKIEHHS, CPEAHSS MPOAOIIKH-
TEJILHOCTh Pa3BUTHSI TIMUWHOK, BBDKUBAEMOCTh JIMYMHOK BCEX MOJCIBHBIX BUAOB PAa3HBIX BO3-
pacToB.

MMOJYYEHHBIE PE3YJIbTATBI U UX OBCYKJIEHUE

YuCneHHOCTh capaH4YoOBBIX OTNpeAeisieTcs] B 3HAUUTEIbHOM CTENeH! TIOTOAHBIMU (aKTo-
pamu. Teruras u cyxas moroja crocoOCTBYET BEDKHBAEMOCTH M BBICOKOH IUIOJJOBUTOCTH Ca-
paH4oBbIX. [T pa3BUTHS ULl M 00ECTIeYeHNS JTMIMHOK M B3POCIBIX 0co0ei muTanueM (pac-
TUTETLHBIM KOPMOM) HE0OXO0AUMBI OCAAKH [5].

Jiist oTpoXAeHUs! INYMHOK OJaronpusTHa cyXas U Teriasi MOrofa BECEHHETO Meproa.
XomozHast IoroJja ¢ OOMIBHBIMH OCAIKaMHU BEIET K OTTSDKKE CPOKOB OTPOKICHHMS. 3aIepiKKa
MOYET OBITh BbI3BaHa HE TOJIBKO HEJOCTATKOM, HO ¥ U30BITKOM BJIard B ouse [6].

Habmionenue 3a BbIXx0g0M JTHYUHOK Benoch ¢ 10 go 19 gacos. B 3amumcsx ormeuanoch
KOJIMYECTBO BBIICANINX JTHINHOK U BpeMs UX oTpoxkaeHus. [Ipn sToM Takxke GuKCHpoBaInCh
TeMIlepaTypsl Bo3ayxa M MouBbl. C IeTbI0 BBISICHEHHS OOILIET0 CyTOYHOTO OTPOXKICHUS eXe-
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JTHEeBHO 1tociie 19 JacoB, Koraa BEIXO U3 KyOBITIIEK MPEKpaIiaics, MPON3BOIMICS OTIIOB BCEX
JMYHHOK M3 JAHHOTO cajka (tadim. 1-2).

Tabnuua 1

KosuuyecTBO O0TJIOBJIEHHBIX (l'lpOIleHT BbIX0Ja U3 l'lO‘leI) JUYIUHOK MOJCJIbHbIX BUI0B

HECTAHBIX CAPAHYOBBIX HA HCCJIEyeMbIX y4acTKax (¢ ora Ha ceep) B 2007 r.

Table 1

Number (out of the soil rate) larvae nongregarious species of locusts in the study sites

(from south to north) in 2007

N HMccaenyemMble y4acTKH Koar-go
N Investigated sites COOpaHHBIX JIH-
YUHOK JaHHOI'0
Buasl
No Species pra
The number of col-
1 2 3 4 lected larvae of the
given species
Omocestus
L | Lon, | 80(72) | 62(69) | 57(695) | 89(64) 268
Chorthippus albo-
2 marginatus Deg. 63(80.3) 58(73) 63(72) 90(73.7) 274
Chorthippus
3 biguttulus L. 65(60) 63(54) 61(53) 80(59) 269
4 |Chorthippus 69(56) | 52(57) |62(53.6) | 73(54) 256
apricarius L. '
Chorthippus
5 | ol ot 62(63) | 60(66) |62(66.3) | 101(67) 285
Tabnuya 2

KosmuecTBO 0TJIOBJIEHHBIX (IIpOIIeHT BbIX0Ja U3 HO'—IBBI) JJUIUHOK MOACJIBHBIX BUI0B
HeCTaJHbIX CAPAHYOBBIX HA MCCJIeAyeMbIX yYacTKax (c 1ora Ha cesep) B 2008 r.
Table 2
Number (out of the soil rate) larvae nongregarious species of locusts in the study sites
(from south to north) in 2008

Ne Hccaenyemble y4acTKH Kou-Bo
) Investigated sites COOpaHHBIX JIH-
YHHOK JAaHHOI'0
no Blzm_bl puna
Species The number of
1 2 3 4
collected larvae of
the given species
1 |Omocestus
haemorrhoidalis Ch. 63(69) 66(65) 59(63) 102(67) 290
2 |Chorthippus
albomarginatus Deg. 60(70.3) | 57(73) | 65(69) 90(63) 272
3 |Chorthippus
biguttulus L. 62(44) | 61(44) | 60(44) | 118(42) 301
4 |Chorthippus
apricarius L. 65(57) 53(55) 67(58) 107(61) 302
5 |Chorthippus
mollis Ch. 60(52) 58(50) 54(49) 78(43) 250
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B 2007 r. otpoxxaenue y Omocestus haemorrhoidalis Ch. mpogosmkanocs 13 mueii (puc.l). Y
Chorthippus albomarginatus Deg. u Chorthippus biguttulus L. mepBsie THYHHKH ITOSBIINCH B
OJIMH M TOT XK€ JICHb, HO MPOJOJDKUTEIBHOCTD TIEPHOJOB OTPOXKICHUS ObUIa PAa3IHYHOM: Y
nepBoro Buaa — 12, a y Broporo — 10 mue#t (puc.3,5). Orpoxxaenue nuuuHok Chorthippus
apricarius L. mmnock 10 mueit (puc.7). Orpoxxaerune Chorthippus mollis Ch. npogomkanoch
takoke 10 quel (puc.9).

B 2008 r. Omocestus haemorrhoidalis Ch. u Chorthippus albomarginatus Deg. B oaus ieHb
HavaJICs BBIXOJ JIMYNHOK M3 KYOBIIIEK, OTPOKICHUE JUTIIIOCEH 15 mHe (puc.2) u 14 mHelr co-
OTBETCTBEHHO (puc.4).

[epsoie nuumaku Chorthippus biguttulus L. u Chorthippus mollis Ch. mosiBunucs B oauH
JICHB, HO TIPOJIOJDKUTEIBHOCTh MEPHUOIOB OTPOXKICHUS ObLIa pa3NyHOi: y epBoro - 15 aHei,
a'y Broporo - 13 nneii (puc.6,10). ¥ denonorndecku panHero suga Chorthippus apricarius L.
OTpOKIECHHE TpoJosrKanock 11 nuei (puc.8).
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Fig.1. The number of Omocestus haemorrhoidalis Ch. larvae during their hatching in 2007
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Fig.2. The number of Omocestus haemorrhoidalis Ch. larvae during their hatching in 2008
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Fig.3. The number of Chorthippus albomarginatus Deg. larvae during their hatching in 2007
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Fig.5. The number of Chorthippus biguttulus L. larvae during their hatching in 2007
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Fig.6. The number of Chorthippus biguttulus L. larvae during their hatching in 2008
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Fig.7. The number of Chorthippus apricarius L. larvae during their hatching in 2007
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Fig.10. The number of Chorthippus mollis Ch. larvae during their hatching in 2008

[IpomomkuTeNnbHOCTS MEPHUOJA OTPOKICHHS 3aBUCHT OT TOTOAHBIX YCIOBHH (TemIiepa-
Typa U ocajiku). Y OOJBIIMHCTBA YBEIMYECHUE YHCIIA BBIXOMSIINX JUINHOK MPOUCXOANUT MPH
HOBBIIICHUH TEMIIEPATYpPhl OKPY’KalOIIe cpelibl ¥ IOHWKEHUH BIaKHOCTH [7].

[lonmy4yeHHble HaMM JJaHHbBIE B 1I€JIOM HOJTBEP)KJAIOT OTMEUYEHHYIO BBIIIE 3aKOHOMEp-
HOCTB 3aBHCHMOCTH OTPOXKICHHS OT Temmeparypsl. [Ipu Hammx HaOmOOeHUAX KpHUBas OTPO-
JKICHHMS, BCIIE] 32 TEMIIEPATYpOH CHavasa UJET 10 BOCXOAIIEH, HO 3aTEM CHIKAETCA. DTO Ke
TEHACHIINS MPOCIIEKUBAETCS U B TOJBI C PA3HBIMU MOTOAHBIMH YCJIOBHAMHU BECEHHETO MEPHO-
na. BeposiTHO, U1d BUAOB CYHIECTBYET ONTHMAJIBHOE 3HAUEHHE TEMIIEPATypbl BBUIYILUICHUS,
JUTSL KaXXI0TO BHJA WJIM JKOJIOTMUYECKOW TPYMIIBI CBOM M MpPEAEBl €r0 JOCTATOYHO JKECTKH.
Tak xak 2009 1. 611 O0JIee MPOXJIAAHBIM U JOXKTUBEIM 110 cpaBHeHUIo ¢ 2007 u 2008 rr.,
KOJIMYECTBO JIMYMHOK, BBIIIEAIINX U3 KyOBIIIeK, B IIeJIOM yMEHbIIMIOCh. JlemmncTep [8] mpu-
BOJIUT AAaHHBIE, KOTOPBIE XapaKTEPU3YIOT OTPOXKICHUE THYMHOK Locusta migratoria L. (TaGu.

3).

Tabauuya 3
KonnuectBo muunnok Locusta migratoria L. B mepuox ux oTpo:kaeHus
Table 3
The number of Locusta migratoria L. larvae during their hatching

Aun 1 3 5 7 9 11 13 15 17
Days

KoJj1-Bo BeIIIeAmINX

JHYNHOK 33

Number of hatched
larvae

33 |132 221 | 132 66 33 33 33

3aifiieB [9] mokas3eiBaeT, uTo MakcuManbHbIN Beixo Chorthippus albomarginatus Deg.
OTMEYCH Ha 4-U U 5-i JTHH TI0CIIe Hadajga OTPOKICHHS, a B TAOOPATOPHBIX YCIOBUAX - Ha 4-i
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neHb. Hamm nganHble OMM3KM K LUTUPYEMBIM: MakcuManbHbIE BbixoZ Chorthippus
albomarginatus Deg. Obl1 0OTMeueH Ha 8-i JCHb.

OTpoKIeHUE MOXKET MPOXOJUTH B JIFO00E BPEMs CYTOK, HO IIPEUMYIIIECTBEHHO B JIHCB-
ueie vacel [10]. [To HammM HaOIIOACHUAM, OTPOXKIACHHUE JIMYMHOK 5 MOJEIbHBIX BHIOB He-
CTa/IHBIX capaH4oBbIX Mpoucxoaut cll mo 16 gacos. g moxcyera 4ricia OTIOXKEHHBIX KY-
OBIIIICK U OIPEJICIICHUS BBIXOJIa TUYMHOK U3 SUI] CAJAKH OBLIN CHSTHI, a CIIOW MOYBHI Ha 4 uc-
CJIETOBATEIhCKUX TUIOMIAIKaX MPOCESH.

I/ICXOHH 13 TIOJIYYCHHBIX NAaHHBIX, MOXXHO 3aKJIHOYNUTHh, YTO KOJHUYECTBO SAUI] B Ky6BIIH-
Kax 5 MOJIENBHBIX BHJIOB capaH4YoBbIX KapayaeBo-Uepkecuu MocTeneHHO MEHSIETCSl B 3aBUCH-
MOCTH OT HIMPOTHI (Ha I0re€ CpeHee KOJIUYECTBO SUI] B KyOBIIIKe OOIbINE, YeM Ha CeBepe)
(Tabm. 4) ¥ TOTOJHBIX YCIIOBHIA.

Tabnuua 4
Yuc1o 0TI0:KEHHBIX KyﬁBIHIeK " CpeaAHee KOJTUIECCTBO ANII HA MCCJIEA0BATECIbCKUX IVIOIIAAKAX B
CeBepPHOIi, HEHTPAJBLHBIX U I03KHOH TOUYKAX
paiiona ucciaegoanus (8 2007-2008 rr.)
Table 4
Number of laid egg capsules and the average number of eggs in the research sites in the northern,
central and southern study areas (during 2007-2008)

Yuciao kyOblex
co0OpaHHBIX Ha Cpennee
Ne yua- KOJHYECTBO STHIl HA
CTKa Bun YHUCTHbIX O/IHY KYOBINIKY
Number Species THIoMAXKAX The average number
of the site The number of egg of eqas ber eaq can-
capsules collected at 99 zule 9g cap
the sites
2007 2008 2007 2008
Omocestus haemorrhoidalis 36 27 8 7
Ch.
1 Chorthippus albomarginatus Deg. 29 22 7 6
ceBe
1 nor?h Chorthippus biguttulus L. 24 28 9 8
Chorthippus apricarius L. 21 31 8 7
Chorthippus mollis Ch. 32 28 9 8
2 Omocestus haemorrhoidalis 28 23 8 7
HEeHTP Ch.
2 centre - -
Chorthippus albomarginatus Deg. 37 29 7 6
Chorthippus biguttulus L. 42 32 9 8
Chorthippus apricarius L. 30 33 8 7
Chorthippus mollis Ch. 25 23 9 8
3 Omocestus Pgﬁmorrhmdalls 34 31 9 8
HEeHTP :
3 centre Chorthippus albomarginatus Deg. 39 28 7 6
Chorthippus biguttulus L. 30 37 10 9
Chorthippus apricarius L. 28 39 8 7
Chorthippus mollis Ch. 39 25 10 9
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4 Omocestus haemorrhoidalis 40 32 10 9
or Ch.
4 south Chorthippus albomarginatus Deg. 35 34 9 8
Chorthippus biguttulus L. 30 39 10 9
Chorthippus apricarius L. 40 40 10 9
Chorthippus mollis Ch. 32 41 10 9
BBIBOJbI

N3yuenne ocobeHHOCTEH OMOIOTHH HEKOTOPBIX BHJIOB CAPAHYOBBIX B TeorpadmaecKoM
acmeKTe MOKa3aio, YTO CpeAHee KOJMMIECTBO AWIl B KyOBIIIKaX Ha I0Te pernoHa OOJbIle, YeM
Ha CeBepe, OTPOXKIICHUE JIMYMHOK MPOUCXOAUT JHEeM ¢ 11 1o 16 yacoB, cpeaHsis MpPOI0IIKU-
TENBHOCTh WX PAa3BUTHSA KOJEOJIETCS MO BO3pacTaM M pailoHaM, HO TTOBCEMECTHO OKa3alloCh
HauOONBIIEH B MOCIIEAHEM THYHHOYHOM BO3pacTe.

W3 otpomuBminxcs nuunHOK (He Oomnbine 80% OT YHMClia OTIOXKEHHBIX SHIl) OOBIYHO
3HAYUTEIHLHO 0O0JIee TIOJIOBUHBI MOTHOACT BO BPEMS JIMHBKH, OT XUIIIHUKOB, HEOIArOMPUSTHBIX
YCIIOBUH ¥ Ipyrux (HakToOpoB — ISl CTAOMIIBHOTO CYIIECTBOBAHHS MOMYJISAINHA H3YYEHHBIX
BHJIOB €KETOJIHOE KOJMYECTBO OTIOKEHHBIX SHI] JobkHO B 10-20 pa3 mpeBHIIIaTh 4HCIO
B3pOCIIBIX 0COOEi.

YcTaHOBIICHO, YTO YUCIIEHHOCTh capaHuoBbIX B KapayaeBo-Uepkecuu B 11€710M BO3pac-
TaeT B CyXHE TEIUIbIC TOJIbl, & HA KOCHUMBIX YYaCTKax OHA BBIIIE, YEM Ha ydacTKax, re Kolle-
HUE HE TTPOBOJIUTCS.
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