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Abstract. An analysis was made of the influence of the biotope temperature regime on the body
temperature of Lacerta agilis in local populations of the floodplain of the middle reaches of the
Khoper river (Saratov region). The rectal body temperature in active L. agilis out-side their
shelters was shown to be 18.3-35.1°C and 18.2-34.8°C for males and females, respectively. The
rectal temperature of L. agilis males and females in the spring period does not differ significantly.
The optimal body temperature of L. agilis, which the activity of individuals is observed at, should
be considered as 24.2-33.0°C.

Keywords: Reptilia, Lacerta agilis, body temperature, Saratov region

For citation: Tabachishin V. G., Yermokhin M. V. Influence of the environmental temperature
regime on the body temperature of Lacerta agilis Linnaeus, 1758 (Lacertidae, Reptilia) in local
populations of the Khoper river floodplain in spring. Current Studies in Herpetology,2022,vol. 22,
iss. 3—4, pp. 143—146. https://doi.org/10.18500/1814-6090-2022-22-3-4-143-146, EDN: MKVKKA

The swift lizard (Lacerta agilis Linnaeus,
1758) is the most widespread species of the family
Lacertidae inhabiting the northern part of the Lower
Volga region (Zavialov et al., 2003). Comprehensive
studies of the autecology of this species in the Khoper
river valley (Saratov region) made it possible to reveal
features of its biotopic distribution, some aspects of
feeding ecology and morphology in local populations
(Zavialov et al., 2000; Tabachishin, Zavialov, 2001;
Shlyakhtin et al., 2006, 2019). However, many as-
pects of the ecology of L. agilis still remain insuffi-
ciently studied. In particular, no features of the micro-
climate characteristic of the habitats of these lizards,
as well as no temperature reactions of these animals to
environmental factors, have been determined. Con-
ducting thermobiological studies is becoming
especially relevant against the backdrop of the steady
trend towards climate warming in the habitat of this
species, including the Saratov region (Yermokhin et
al., 2016; Yermokhin, Tabachishin, 20224, b). That is
why an analysis of the thermobiology of reptiles, as
well as their distribution within a particular territory,
makes it possible to reveal these animals’ require-
ments for their habitat and factors limiting their abun-
dance (Ruzanova, Tabachishin, 2000; Litvinchuk, Gan-

schuk, 2003; Chetanov et al., 2009; Tabachishin, Yer-
mokhin, 2013). This information can be used during
the implementation of complex measures for the
conservation and reproduction of reptile populations.

The purpose of this work was to analyze the
influence of the temperature regime of biotopes on the
body temperature of Lacerta agilis in local popula-
tions of the floodplain of the middle reaches of the
river Khoper (Saratov region).

The activity of L. agilis at different temperatures
of the air and substrate surface was studied in its main
habitats in the floodplain of the Khoper river (vicinities
of the Letyazhevka village, Saratov region) from the
third decade of April to the third decade of May, 1998
and 2008. For each L. agilis individual encountered, its
sex, habitat type, air temperature (at a height of 1 m),
soil temperature (on the surface and at a depth of 5 cm),
and body temperature were determined. Air and soil
temperatures were measured with an inertial thermo-
meter with thermal insulation. L. agilis rectal tempera-
ture was measured in the cloaca for 20 s after the capture
of this animal using a TPEM-1 electrothermometer
(Medfizpribor, Russian Federation). During the study
period, the body temperature of 52 lizard individuals
was measured in total (26 specimens of each sex).
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Statistical data processing was used to estimate
the mean values of the parameters, their standard
deviation and range of variation (min—max). Means
were compared using Fisher’s F-test (variances were
homogeneous according to Levene’s test for homoge-
neity of variance). The consistency of variation in rep-
tile body temperature and ambient temperature was
assessed by calculating the Spearman rank correlation
coefficient (,). A one-dimensional regression analysis
of the dependence of the lizard body temperature on
the ambient temperature was then carried out. The
similarity of the obtained models between the sexes in
local lizard populations was assessed by analysis of
covariance (ANCOVA). Statistical processing of the
material was carried out using the Statistica 6.0 and
PAST 2.06 software packages (Hammer etal., 2001).

It has been established that the main settlement
sites of L. agilis in the spring period are confined to
areas with sparse trees and shrubs, the slopes and
bottoms of ravines in the floodplain of the Khoper
river. The maximum population density of L. agilis
was noted on gentle slopes with well-developed shrub
vegetation of the southern exposure of the ravine-
gully system of the river’s floodplain (up to 153 indi-
viduals/ha) (Tabachishina, 2004). Somewhat lower
values of the L. agilis abundance are typical for coas-
tal slopes (149.1 ind./ha), forest edges (127.5 ind./ha),
and roadsides (93.6 ind./ha). The floodplain meadows
and adjacent areas are characterized by the minimum
abundance values (from 6.7 to 21.8 ind./ha).

During the study period, the rectal body tempe-
rature in active L. agilis outside their shelters was
18.3-35.1°C and 18.2-34.8°C for males and females,
respectively (Table 1).

The rectal temperature of L. agilis males and
females does not differ significantly (F=0.007, P=0.94)
under conditions of equal air temperatures in their
biotopes, namely: the rectal temperature in males is,
on average, 0.1°C higher than in females (Table 1).
The temperature of the voluntary maximum in males

Table 1. Temperature characteristics of Lacerta agilis in spring

is slightly higher than in females. The interval
between these temperatures in females is lower than in
males, namely: 16.2°C versus 16.8°C. The optimal
body temperature of L. agilis (25-75 percentiles) is
probably in the range 0f 24.2-33.0°C.

Our correlation analysis of the dependence of
the L. agilis body temperature on air temperature
(Table 2) showed a high level of agreement between
the variation of these two parameters (Spearman cor-
relation coefficient », = 0.81-0.83, P < 0.0001). Ho-
wever, no specificity in responses to external thermal
effects between the sexes should be noted (ANCOVA
covariance analysis, homogeneity (equality) of slo-
pes: F=0.002, P=0.96).

Table 2. Dependence of the Lacerta agilis body tempera-
ture on air temperature

Regression equation
Sex r=SE F coefficients R
P P a+SE b+SE
P P

Males |0.83+0.11| 52.64 [0.90+0.12|8.52+3.07 067

<0.0001 |<0.0001 | <0.0001 0.005 )
Females|0.81+0.12 45.59 |0.9140.13(8.21+3.01 0.66

<0.0001 |<0.0001 | <0.0001 0.01 ‘

Thus, the results of our measurements of the
body temperature of L. agilis, carried out in the Kho-
per river floodplain, indicate that the body temperatu-
re is slightly higher (by 2.4°C) at low environmental
temperatures. The optimal body temperature of L. agi-
lis (24.2-33.0°C) in the spring period, which the acti-
vity of individuals is observed at, is obviously achie-
ved at the soil temperature (at a depth of 5 cm) in the
range of 19.5-26.1°C. The rectal temperature of
L. agilis males and females in the spring period does
not differ significantly. The presented results are
obviously intermediate and can be the basis for further
research using modern thermobiology and bioteleme-
try methods (Altobelli etal., 2022).
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BansiHue TeMniepaTypHOIo pe;KuMa cpelbl Ha TeMIlepaTypy TeJja
Lacerta agilis Linnaeus, 1758 (Lacertidae, Reptilia)
B BeCEHHUI MepHoJ B JTOKAJIbHBIX NOMYJISIHUAX NOHMBI p. Xonép
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AHHoTanus. [IpoBesieH aHanMN3 BIUSHUS TEMIIEPaTypPHOTO peKMMa OMOTOIIOB Ha TEMIIEpaTypy
tena Lacerta agilis B TOKaNbHBIX MOMYJISIIMSAX ITOWMEI cpenHero TedeHus p. Xonép (Caparos-
ckast obsacth). [lokazaHo, 4TO peKTanbHas TeMIlepaTypa Tejla y aKTHBHBIX L. agilis, Haxons-
muxcst BHe yoexwuin, coctaBmia 18.3 — 35.1°C u 18.2 — 34.8°C coOTBETCTBEHHO JUIsl CAMIIOB U
camok. [Ipu 3TOM pekTanpHas TeMIepaTypa caMLOB U caMok L. agilis B BeceHHHUIT nepuo J10-
CTOBEpHO He oTnnyaroTcs. OnTuMansHOi Temneparypoit Tena L. agilis, npu KOTOPOH peanu3y-
eTcs aKTUBHOCTB 0CO0eH, cienyer cuntats Temmeparypy 24.2 — 33.0°C.
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