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ABSTRACT. Studies of the diatom assembly in a 130-cm sediment core from Lake Raifskoye reveal 79
taxa of diatoms ranking below the genus of two classes (centric - 14, pennate - 65). 14C, 210Pb and
137Cs dating results show that the sediment core covers a continuous deposition since 1200 cal. yr
BP. During the development of the lake, three periods were identified. In the range of 600-1200 years
ago unfavourable conditions for the development of diatoms were noted, presumably due to low envi-
ronmental temperatures. Period from 150-450 years ago reflects good conditions for the development
of diatoms and, as a consequence, an increase in the productivity of algal communities in the lake
against the backdrop of rising air temperatures. In the third, modern period, the processes of increasing
the productivity of algal communities continue, which can also be associated with an increase in air

temperature.
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1. Introduction

Paleoecological and paleolimnological studies
can contribute to the study of the manifestation of
global processes at regional levels. The Middle Volga
region is a large fragment of the Russian Plain with
an area of 146,400 km?, located in the central part of
the Volga-Kama basin. The lack of data in the litera-
ture on paleoecological and paleolimnological studies
in the Middle Volga region makes studies of this kind
relevant.

Bottom sediments of karst lakes located in spe-
cially protected natural areas (SPNA) of federal signifi-
cance can become valuable archives about the climate
of the past. The location of these lakes in protected
areas, where anthropogenic impacts are minimal,
makes it possible to highlight the influence of climate
on natural communities.
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Bottom sediments of Lake Raifskoye, the largest
karst lake in terms of area and volume in the Raifa sec-
tion of the Volga-Kama Nature Reserve, were used as
an archive of paleoecological information. According to
the results of a hydrological survey of the reserve, the
length of the lake is 1296 m with a maximum width of
320 m, a maximum depth of 20,3 m, the area of the lake
is 31,99 hectares, and the volume of water is 2077,63
thousand m?® (Palagushkina et al., 2024). Throughout
the history of its development, the lake has not expe-
rienced direct anthropogenic impact (Unkovskaya et
al., 2020). This flowing karst reservoir, in its nutrition
and regime, is connected with the Sumka River and its
activities. Hydrochemical and hydrobiological studies
of Lake Raifskoye have been carried out since 1996
using a unified methodology. In the species composi-
tion of phytoplankton, diatoms make up about 13% of
the total composition (Palagushkina, 2004).
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2. Materials and methods

In June 2023, using a UVITEC sampler, a 130
cm long column of bottom sediments was taken at
the deepest point of the lake (23-RT-01A, Raifa Lake,
55°54.375’ N, 048°43.680’ E). The sediment of column
was cut layer by layer with a high degree of resolution
(1 cm) in the field. Radiocarbon dating of some samples
(AMS 14C) was carried out at the NTUAMS Laboratory
(National Taiwan University), the maximum age of the
column was 1200 cal. yr BP.

Technical processing of 14 samples of bottom
sediments for diatom analysis was carried out using the
water bath method (Battarbee, 1986) at the Research
Laboratory of Paleoclimatology, Paleoecology and
Paleomagnetism of the Kazan (Volga Region) Federal
University.

Highly refractive Naphrax resin was used to
make permanent preparations. To determine the spe-
cies composition, domestic and foreign key books were
used. Valves were counted along parallel transects up
to 300 per sample using an Axioplan Zeiss light micro-
scope and immersion medium. The total number of
valves was taken as 100%. Ecological and geograph-
ical characteristics of diatoms were given in relation
to habitat, salinity, water pH, geographical distribution
and temperature (Barinova et al., 2006). Column zon-
ing was performed using cluster analysis in the PAST
program (Hammer et al., 2001).

3. Results and discussion

In the species composition of the studied column,
79 taxa of diatoms were identified with a rank below
the genus of two classes (centric - 14, pennate - 65).
Clustering of the results divided the column into three
zones: zone I - 40-130 cm or 600-1200 cal. yr BP, zone
IT - 10-31 cm or 150-450 cal. yr BP. and zone III — zone
III - 0-1 cm (present time).

In ten samples of zone I (40-130 cm or 600-1200
cal. yr BP), 38 species were noted (5 of the centric class,
33 of the pennate class), but there was no reliable num-
ber of valves in the samples. The insufficient number
of diatom valves may presumably be associated with
unfavourable development conditions due to low envi-
ronmental temperatures during this historical period.

The good development of diatoms and a reliable
number of valves in the samples were confined to zone
II (10-31 cm or 150-450 cal yr BP). In the species com-
position of the zone, 57 taxa of rank below genus were
identified, which accounted for 72% of the total num-
ber of taxa in the column.

In terms of habitat within the zone, there is an
increase in the proportion of planktonic species with
dominant Fragilaria crotonensis Kitt. — from 11.7 to
35.2%, Aulacoseira subarctica (O. Miill.) Haworth from
17 to 28%, Stephanodiscus hantzschii Grun. in Cl. et
Grun. From 0.5% to 19.1%, which indirectly reflects
an increase in the water level in the lake. Among the
subdominants, Cyclotella bodanica Eulenst was noted.
Cyclotella iris Brun et Hérib., but Aulacoseira islandica
(0. Miill.) Simons., Stephanodiscus niagarae Ehrb. dis-
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appeared from the species composition of planktonic
species, which may indirectly reflect processes of
increasing air temperature. According to the salinity
factor, the halophobic cold-loving Eunotia praerupta
Ehrb, Navicula placentula (Ehrb.) Grun. and halophobic
species - Eunotia pectinalis (Dillw.) Rabenh., Fragilaria
leptostauron (Ehrb.) Hust. disappear from the species
composition. In general, there is an increase in the pro-
portion of halophilic valves with dominants Fragilaria
crotonensis Kitt., Cyclotella meneghiniana Kiitz. (up to
14.5%).

In relation to the water pH factor, a decrease
in the proportion of acidophilic species, such as
Eunotia pectinalis (Dillw.) Rabenh, Eunotia praerupta
Ehrb., Navicula placentula (Ehrb.) Grun. is noted and
the growth of alkaliphilic and alkalibiotic species
Aulacoseira subarctica (O. Miill.) Haworth and Cyclotella
radiosa (Grun.) Lemm. There is also a gradual decrease
in the proportion of valves of cold-loving species. All
of the above may indirectly reflect an increase in the
productivity of algal communities in the lake against
the background of rising air temperatures. With regard
to the geographical location factor, a decrease in the
proportion of valves of boreal species and an increase
in the proportion of cosmopolitan species were noted.

In zone III, represented by one sample from a
depth of 0-1 cm, 34 diatom taxa were noted (43% of
the total number of species). Here, valves of planktonic
alkalibiont species predominate with the dominants
Aulacoseira subarctica and Cyclotella radiosa (Grun.)
Lemm., the Fragilaria crotonensis Kitt. disappeared
from the dominants. Stephanodiscus hantzschii Grun.,
Cyclotella bodanica Eulenst. developed at the subdom-
inant level.

In an increased proportion of valves of plankton-
ic-benthic species, the halophilic Cyclotella meneghini-
ana Kiitz is monodominant. With regard to the water pH
factor, there is an increase in the proportion of valves
of species that prefer alkaline environmental conditions
with the dominant the same Cyclotella meneghiniana
Kiitz. and the subdominant Stephanodiscus hantzschii
Grun. in Cl. et Grun., with regard to the temperature
factor, there is a complete absence of valves of cold-lov-
ing species. All of the above reflects an increase in the
productivity of algae in the lake against the backdrop
of rising air temperatures.

4. Conclusions

During the development of the lake, three peri-
ods were identified. In the range of 600-1200 years
ago unfavourable conditions for the development of
diatoms were noted, presumably due to low environ-
mental temperatures. Period from 150-450 years ago
reflects good conditions for the development of diatoms
and, as a consequence, an increase in the productivity
of algal communities in the lake against the backdrop
of rising air temperatures. In the third, modern period,
the processes of increasing the productivity of algal
communities continue, which can also be associated
with an increase in air temperature. The use of data
obtained from other paleoindicators will make it possi-
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ble to clarify the periods and features of changes in the
environment.
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AHHOTAIIUAA. HccnenoBaHusA AUATOMOBBIX KOJIOHKU JOHHBIX OCaAKOB o3epa Paudgckoe BeIABUIIO 79
TaKCOHOB AMATOMOBBIX BOAOPOCJIEN paHIOM HIXKe poAa ABYX KjiaccoB (LleHTpuyeckue — 14, meHHaTHbIE
— 65). Pesyabrarel matupoBanus 14C, 210Pb u 137Cs moKa3bIBalOT, YTO KEPH AEMOHCTPUPYET HETpe-
PBIBHOE OTJIOXeHUsA, HaunHasA ¢ 1200 kas. jeT Ha3aj. B mpouecce pa3BuTus o3epa ObLJIO BHIABJIEHO TPU
nepuoaa, B mpomexyTok 600-1200 k.J1.H. oTMeuYeHbl HeOJIaronpuATHBIE YCJIOBUA AJIs Pa3BUTUSA JUATO-
MOBBIX, IIPEIOJIOKUTEJIBHO, 13-3a HU3KUX TeMIIepaTyp OKpyxatoieii cpensl. Ilepuoz ¢ 150-450 k.J1.H.
OTpaxkaeT XOPOoIIKe yCJI0BUA JJI pa3BUTHA AUATOMOBHIX U, KaK CJIe[ICTBHUeE, IOBHIIIEHNEe IPOAYKTHUBHO-
CTH BOAOPOCJIEBHIX COOOIIECTB B 03epe Ha (oHe MOBHIIIEHNs TeMIlepaTyphl Bo3ayXa. B TpeTuii, coBpe-
MEHHBII Nepuo, MPOoLecCH MOBHIIEHN NPOAYKTUBHOCTH BOAOPOCJIEBHIX COOOLIECTB IIPOAOJIKAIOTCH,
YTO TaKkKe MOXHO CBA3BIBATH C POCTOM TeMIlepaTyphl BO3AyXa.

Kitiouegsie csto8a: MOHHbBIE OCAJIKU, JUATOMOBHIE, 03epo Pandckoe, n3aMmeHeHre KInMaTa
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koB o3epa Paudcekoe (Bosrkcko-Kamckuii 3anoBeHuK, Pecriybinka TaTtapcraH): pa3BuTve osepa 3a nociefnue 1200 ner //
Limnology and Freshwater Biology. 2024. - Ne 4. - C. 556-561. DOI: 10.31951/2658-3518-2024-A-4-556

1. BBeaenue

[Tanmeoskosiornyeckyie U IajeoJMMHOJIOTUYe-
CKUe HccaeOBaHUsA MOTYT cocoOCTBOBAaTh M3YUeHUIO
[IPOsIBJIEHNA IJ100aJIbHBIX IPOL[eCCOB Ha perioHaIbHBIX
ypoBH:AX. Pernon CpenHero [ToBoIXbA — 5TO KPYIHBIN
dparmenT Pycckoll paBHUHBI IUTOmafbio 146,4 THIC.
KM?, HaxOJANIWINCA B IIEHTPAJIbHOU YacTU BoJoKCKO-
Kamckoro 6acceiina. OTcyTcTBUe B JUTepaType [daH-
HBIX O IaJIe03KOJIOTMYECKUX M IIajIe0JIMMHOJIorHhYe-
CKUX HCcjlefOBaHUAX B pernoHe CpenHero [ToBoyxbsa
JejlaeT U3y4eHusA NoA0OHOro poAa aKTyaJlbHbIMU.

LleHHBIMM apXHBaMU O KJIIMaTe POILJIOro MOI'yT
CTaTh JOHHBIE OTJIOXNKEHUS KapCTOBBIX O3€p, pacIoJio-
XKEHHBIX Ha 0cO00 OXpaHAeMbIX NMPUPOAHBIX TePPUTO-
pusix (OOIIT) denepaspHOrO 3HaueHus. HaxoxneHue
aTux o3ep Ha OOIIT, rae aHTponoreHHsle BO3AeHCTBUA
MHUHUMaJIbHEIL, AaeT BO3MOXHOCTb BBIAEIUTbH UMEHHO
BJIMAAHME KJIMMaTa Ha NpUpPOJHble coobIecTBa.

B kauecTBe apxuBa IajIe03KOJIOTHYECKOMN
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nHGOpPMaLMKM HCIOJIb30BAJIUCh [AOHHBIE OTJIOXKEHUA
o3epa Paundckoro - camoro 60JbHIOrO MO ILIOMIAAU
u obbeMy KapcToBoro osepa Paudckoro yuactka
Bomxcko-Kamckoro 3anoBegHuka. [lo pesysbratam
rUJpOJIOTHYECKON CheMKU 3aloBeJHUKA AJIMHA 03epa
cocrapyisieT 1296 M npu MakcuMmaJsibHOU mupuHe 320
M, MakchMmaJjbHas riaybuHa paBHa 20,3 M, miomaab
o3epa cocrasJiisieT 31,99 ra, o6beM Bojibl paBeH 2077,63
Toic. M3 ([TanarymkuHa u np., 2024). Ha npoTsxeHuu
BCell MICTOPUHU CBOEro pasBUTUA 03€PO He HCIBITHBAIO
mpsAMOro aHtpomnoreHHoro BosfedictBus (Unkovskaya
et al., 2020). DTOT MPOTOYHBIA KAapCTOBHIN BOJOEM, B
CBOeM IMUTAaHUU U pexurMe cBsizaH ¢ pekoil CyMKoH u
ee JeATeJIbHOCTbIO. 'napoxuMuyeckye U rugpooroJIo-
ruyeckye uccjaeqoBaHus o3epa Paudckoe npoBoasarcA
¢ 1996 roga ¢ HMCIOJIb30BAaHUEM €IUHON METOIUKHU.
B BuaoBoM cocraBe (QUTONJIAHKTOHA JUAaTOMOBBIE
BOAOPOCJI COCTaBJIAIT OKoJI0 13 % obmero cocrtaBa
(ITanmarymkuna, 2004).

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.
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2. MaTepuanbl M METOADI

B wmione 2023 r. ¢ nomompi HIpo6oOTOOP-
Huka UVITEC B camoli ryiybokoii Touke Oblja B3sfTa
KOJIOHKa JTOHHBIX OTJIOXKeHUH IumHoN 130 cMm o3sepa
(23-RT-01A, Raifa Lake, 55°54.375’ N, 048°43.680’
E). KojloHKa [OOHHBIX OTJIOXEHUH Oblla Hape3aHa
MOCJIOWHO C BBICOKOH cTerneHbio paspemieHus (1 cm)
B MOJIeBBIX YCJIOBUAX. JlaTMpoBaHue dYacTH oOpas-
OB paguoyrjepoAHbiM MetogoMm (AMS 14C) 6bu10
BhInoJiHeHO B JlabopaTopuu NTUAMS (HarroHaibHBIN
TaliBaHbCKUII YHUBEPCUTET), MaKCUMAaJIbHBIA BO3pacT
KOJIOHKM cocTaBui 1200 kajeHOapHBIX JIeT Hasaf
(kan.sH.). Texuuyeckasa o6paboTtka 14 o6pa3ioB JOH-
HBIX OTJIOXEHUI Ha AUAaTOMOBBIN aHaJIN3 MPOBOINJIACH
C MCIIOJIb30BaHNEM MeToja BojsAHOU O6aHu (Battarbee,
1986) B HUJI «[lasreOKJIMMATOJIOTHY, MAJIE03KOJIOTHUU
U mnaneoMarHetusama» KazaHckoro (IIpuBosmkckoro)
denepanpHOrOo yHuUBepcuTera. JljA UM3rOTOBJIEHUA
[IOCTOSIHHBIX IIpeliapaToB KCI0JIb30Bajlach BBICOKOIIpe-
Jomsiomas cmosia Naphrax. Ilpu onpefiesieHUu BUAO-
BOI'O COCTaBa MCIOJIb30BAJINICh OTeUeCTBEeHHbIe 1 3apy-
6exxHble onpeAesnTesn. IlogcyeTr cTBOPOK IPOBOAUIICA
o napaJjuiesibHeIM TpaHcekTam Ao 300 B obGpasue c
HCIIOJIb30BAaHUEM CBETOBOrO MUKpockoma Axioplan
Zeiss 1 UIMMepCHOHHOM cpefpl. OfIiee 41CI0 CTBOPOK
6panock 3a 100%. Sxosoro-reorpaduyeckas xapak-
TepucTHKa AMATOMOBBIX [aBajlach 10 OTHOMIIEHUIO K
MeCcTooOuTaHuIo, cojeHocTy, pH Boawl, no reorpadu-
YecKOMy paclpOCTpPaHEHHI0 U TeMIlepaTypHOH IIpu-
ypoueHHoctu (BapunoBa u ap., 2006). 3oHUpOBaHUe
KOJIOHKH BBIIIOJIHEHO NpY IIOMOIIM KJIACTEPHOro aHa-
sm3a B nporpamMme PAST (Hammer et al., 2001).

3. Pe3yAabTaTtbl M 06Ccy)xpeHue

B BujoBOM CcocTaBe uccyieyeMoi KOJIOHKH OBLIO
omnpejieJieHO 79 TaKCOHOB AMATOMOBBIX BOLOPOCJIEN
paHroM Huxe poja AByX KjiaccoB (LleHTpuueckue — 14,
IeHHaTHbIe — 65). Kiactepusanuus pesyJibTaToB pasze-
JIMJia KOJIOHKY Ha TpH 30HBL 30HA I - 40-130 cm nim
600-1200 k.J1.H., 30Ha II - 10-31 cm mau 150-450 K.J1.H.
u 30Ha III — 0-1 cM, NOBepXHOCTHBIE AOHHBIE OCAAKMU.
B mecaTtu o6pasiax 308 I (40-130 cm nim 600-1200
K.JI.H.) 66110 oTMeueHO 38 BumoB (5 — KJtacca 1[eHTpu-
yeckue, 33 — NMeHHATHbBIE), HO JOCTOBEPHOI'O KOJIHUYe-
CTBa CTBOPOK B oOpasiyax He Obuio. HemocratouHoe
KOJINYECTBO CTBOPOK JIMATOMOBBIX MOXeT OBITh Ipef-
MOJIOXUTEIBHO CBA3aHO C HeOJIarONPUATHBIMU YCJIOBU-
SIMM Pa3BUTHUA U3-3a HU3KUX TeMIEPaTyp OKpyXKarollei
cpeJibl B 3TOT UCTOPUYECKUI IPOMEXYTOK.

Xopoiilee pa3BUTHE JUATOMOBBIX U JOCTOBEPHOE
KOJINYeCTBO CTBOPOK B oOOpasmnax ObLI0 MPUYypPOYEHO
K 30He II (10-31 cm mnm 150-450 k.j1.H.). B BUgOBOM
cocTase 30HBI OBUIO ONpeAesieHO 57 TaKCOHOB PaHIOM
HIXe poJa, YTO cocTaBuiio 72% oT obIiero 4ymciia Tak-
COHOB B K0JIOHKe. [To MecToOOUTaHUIO B Ipe/iesiaX 30HbI
OTMeYaeTcs yBeJIMueHue O CTBOPOK IJIAHKTOHHBIX
BHUIOB ¢ JoMuHaHTamu Fragilaria crotonensis Kitt. — ot
11,7 no 35,2%, Aulacoseira subarctica (O. Miill.) Haworth
or 17 mo 28%, Stephanodiscus hantzschii Grun. in CL
et Grun. Ot 0,5% pgo 19,1%, 4TO KOCBEHHO OTpaxaeT
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HOBBIIIIEHNE YPOBHA BOJHEL B o3epe. Cpeau cyGaoMu-
HaHTOB oTMeueHb Cyclotella bodanica Eulenst. in Grun.,
Cyclotella iris Brun et Hérib., HO U3 BUOOBOro cocTaBa
IUIAHKTOHHBIX BHIOB ucde3m Aulacoseira islandica
(O. Miill.) Simons., Stephanodiscus niagarae Ehrb., uto
MOXeT KOCBEHHO OTpaxarb U IpOLeccH IMOBHIIEHNE
TeMIlepaTyphl Bo3Ayxa. B oTHomeHnu daxropa coJie-
HOCTH U3 BHIOBOTO COCTaBa Kcue3aioT rajgodpoOHbe
xoJyiogosobuselie Eunotia praerupta Ehrb. u Navicula
placentula (Ehrb.) Grun., rasodo6Heie Buabl - Eunotia
pectinalis (Dillw.) Rabenh., Fragilaria leptostauron
(Ehrb.) Hust. B nie;jom oT™MeuaeTcss pocT AOJIM CTBOPOK
raJjouiIbHBIX ¢ AoMuHaHTaMmu Fragilaria crotonensis
Kitt., Cyclotella meneghiniana Kiitz. (1o 14,5%). B oTHO-
meHun (akropa pH cpenpl oTMeuaeTcs yMeHbllle-
HUe oy auugodUIbHBIX BUIOB, Takux kak Eunotia
pectinalis (Dillw.) Rabenh. Eunotia praerupta Ehrb.,
Navicula placentula (Ehrb.) Grun., poct anmkamuduib-
HBIX U aJKaJIuOMOHTHBIX BUOOB Aulacoseira subarctica
(O. Miill.) Haworth u Cyclotella radiosa (Grun.) Lemm.
Takke OTMeYaeTCsl NOCTENeHHOe YMeHbIleHUe 0JIU
CTBOPOK XOJIOAOJIIOOMBBIX BHUJIOB. Bce mepeunciieHHOe
MOXeT KOCBEHHO OTPaXaTh MOBBIIIIEHNE TPOIYKTHUBHO-
CTHU BOJOPOCJIEBBIX COOOIIECTB B 03epe Ha ¢OHe NOBHI-
IIeHUs TeMIlepaTyphl Bo3Ayxa. B oTHomenun dakropa
reorpadnyeckoil IPUypPOYEHHOCTH OTMeyasioch CHU-
XeHUe JIOJIU CTBOPOK 60peasibHBIX BUJIOB U POCT JI0JIU
CTBOPOK KocMmomosuTHHIX. B 30He III, mpepacrasiieH-
HOU oAgHUM obpasuoM c riayoussl 0-1 cM, 6b10 OTMe-
yeHO 34 TakcoHa AuaToMOBHIX (43% oT oOIero umcjia
BUJIOB). 3Mech IpeobyiafaloT CTBOPKU IJIAHKTOHHBIX
aJIKaJIMOMOHTHBIX BUAOB ¢ JoMuHaHTamu Aulacoseira
subarctica u Cyclotella radiosa (Grun.) Lemm., u3 yucja
JIOMUHAHTOB mcue3 BUJ Fragilaria crotonensis Kitt., Ha
ypOBHe Cy6JOMHHAHTOB pa3BUBaIUCh Stephanodiscus
hantzschii Grun., Cyclotella bodanica Eulenst. in Grun.
B yBeysMuYeHHOH Jj0Jie CTBOPOK ILTAHKTOHHO-OGEHTOC-
HBIX BUZJOB MOHOZOMUHMPYeT rajgoduiibHbii Cyclotella
meneghiniana Kiitz. B oTHomenuu ¢daktopa pH cpenpi
OTMedYaeTcs yBeJMYeHUe JOJIM CTBOPOK BUIOB, Ipej-
NOYUTAIONUX IeJIOYHBIe YCJIOBUS Cpefbl C TeM Xe
nomuHHTOM Cyclotella meneghiniana Kiitz. u cy6aoMu-
HaHTOM Stephanodiscus hantzschii Grun. in Cl. et Grun.,
B OTHOLIEHUM TeMIlepaTypHOro ¢GaxkrTopa OTMeYaeTcs
[IOJIHOE OTCYTCTBHUE CTBOPOK XOJIOJOJIIOOVBBHIX BHJIOB.
Bce mepeurniciieHHOe OTpaXkaeT POCT MPOAYKTHUBHOCTU
BOZOpOCJIell B 03epe Ha (poHe MOBHIIIEHUs TeMIlepa-
TYPBI BO3IyXa.

4. 3aKknioueHue

B mpouecce pa3Butua o3epa ObLIIO BBIABJIEHO TPU
nepuoja, B npomexyTtok 600-1200 k.J.H. OTMeYeHH
HeOJlaronpuATHEIE YCJIOBUA IJIA Pa3BUTHUA AUATOMO-
BBIX, NPEJIOJIOKUTE]bHO, M3-3a HU3KUX TeMIlepaTyp
okpyxatomieii cpensl. Ilepuog ¢ 150-450 x.j1.H. oTpa-
JXaeT XOpolllye yCJIOBUA IJIA pa3BUTUA AUATOMOBBIX U,
Kak cJie[ICTBHe, MOBbIIIIeHe TPOAYKTUBHOCTHA BOAOPO-
CJIeBBIX COOOIIEeCTB B o3epe Ha (OoHe MOBHIIIEHUA TeM-
nepatypsl Bo3Ayxa. B Tperuii, coBpeMeHHBII Neprof,
IIpOlLieCChl MOBHIIIIEHNA IPOJYKTUBHOCTH BOJJOPOCJIEBBIX
€o00IeCTB IIPOJOJDKAIOTCA, YTO TaKKe MOXHO CBS3bI-
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BaTh C POCTOM TeMIEPaTypH Bo3ayxa. Hcosb3oBaHue
JaHHBIX, [OJIYYeHHBIX OT APYTUX NaJIeOMHAUKATOPOB,
[TO3BOJIUT YTOYHUTH MIEPHOJIBI 1 0COOEHHOCTH M3MeHe-
HUI B OKpyXalollell cpefie.
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