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The feeding of Lacerta agilis was studied by means of the content analysis of lizards' stom-
achs conducted in the vicinity of Saratov City from April till September 1983, 2003 and 2007. The
maximum daily diet was characteristic in July and reached 2.5-2.7 g/day, while the minimum one
was in April and September (1.1-1.2 g/day). The highest and lowest numbers of food objects were
recorded in May and September, respectively. Insects are the basic food objects of L. agilis, their
occurrence frequency being 100% during the whole active-life period. Coleoptera representatives
predominated in the diet (25.4-40.5% by number, 43.5-70.9% by weight). The fractions of
Lepidoptera, Hymenoptera, Diptera, etc. were somewhat lower. Well-flying and quickly-moving
insects predominated in the food spectrum of L. agilis. Rather many invertebrates with cryptic col-
our, poisonous, stinging and badly smelt ones were frequently met among the nutrition objects.
Moreover, vegetable remains (seeds, leaves, flower fragments etc.) and various small stones to act
probably as gastrolytes were found in many stomachs.
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The sand lizard (Lacerta agilis (Linnaeus, 1758)) is a most studied representative of
the Lacerta genus in the Russian herpetology. This is mainly due to its inclusion into the
list of species for monographic description. The labour of many authors has resulted in
the monograph “Sand lizard” (Yablokov, 1976) with a chapter to describe the composition
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of food, its specific features in various parts of the habitat, age, sexual and biotopical
peculiarities, seasonal and perennial dynamics and other ecological aspects. However,
the existing data are expedient to be supplemented with new ones. The study of trophic
ecology is important for understanding the role of reptiles in ecosystems and the pros-
pects for the development of their populations (Pincheira-Donoso, 2008). While examin-
ing the nutrition of L. agilis (as well as many other vertebrates) the utilized masses of
various food groups have rarely been estimated (Shlyakhtin et al., 2006). Besides, the
literature data on the amount of food and daily diet of L. agilis seem inconsistent and
rather common (Schepotev, 1948, 1952; Lukina et al., 1976; Zavialov et al., 2000; Ter-
tysnikov, 2002; Shlyakhtin et al., 2006). This produces vague knowledge of the popula-
tion dynamics of nutrition, the daily diet of lizards and its seasonal variations. We fo-
cused on these aspects of the nutrition ecology of L. agilis by conducting surveys in the
population inhabiting a gully slope near Saratov City.

The nutrition of Lacerta agilis was studied by means of the content analysis of liz-
ards' stomachs according to a bloodless technique (Legler, Sillivan, 1979; Shlyakhtin,
Golikova, 1986). Collections were made from April till September in 1981, 2003 and
2007. Lizards were caught after 3—4 p.m. when their stomachs were full of food, marked
and subjected to gastric content extraction. The nutrition behaviour of L. agilis was also
observed in the nature. 245 samples were treated in total (Table 1). The abundance was
estimated on a 2,000 x 3 m route band (Shlyakhtin, Golikova, 1986).

Table 1. Numbers of Lacerta agilis examined

Year Month Total
April May June July August September

1981 - 10 25 - - 35

2003 - 18 13 28 11 22 92

2007 7 17 12 40 15 27 118

Total 7 45 25 93 26 49 245

The normality of our sample distribution was determined by the Shapiro—Wilk
criterion (W). All data with continuous variation (the mass of lizards and daily ration)
were normally distributed (p > 0.05). Descriptive statistics were used for such data
(mean — M, standard deviation — SD, variation range — min—max). For counting data (the
number of prays), the median (Me) and interquartile range (25-75 percentiles) were cal-
culated. Intra-annual and interannual differences in sexes according to the body weight
of lizards and their daily diet were estimated using one-way ANOVA (F), and the
Kruskal-Wallice test (H) was used for the number of prays at p = 0.05. Statistical data
processing was performed by the PAST 2.17 software package (Hummer et al., 2001).

Sand lizards quickly bolt a petty prey as a whole. In case of a bigger prey, a liz-
ard strongly squeezes it in its jaws and starts shaking its head from side to side, some-
times releasing the prey and snapping it again. Usually the lizard takes its prey with its
jaws several times to direct it along the body axis and squeezes strongly to squash it for
easier delivery through the gullet to the stomach (Shlyakhtin, 1987; Shlyakhtin et al.,
2005).
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The daily diet quantity changes within the active life period and varies strongly for
different individuals. E.g., the daily diet quantity of L. agilis caught in July 1981, 2003
and 2007 (after the reproduction period) varied within wide limits, from 4 to 54 insects
and from 0.73 to 6.52 g (Table 2).

Table 2. Lizard mass, number of prays and daily diet of Lacerta agilis (July 1981, 2003 and 2007)

Year Sex N Lizard mass, g * | Number of prays ** | Daily diet, g *

Males 13 15.1+£2.06 19 2.64+1.43

1981 12.1-18.6 14-30 0.88-6.52
Females 12 15.0+2.03 16.5 2.56+1.42

12.3-18.3 10-30 0.73-5.25

Males 15 15.242.07 22 2.80+1.63

2003 11.8-19.1 14-30 0.97-5.93
Females 13 14.9+1.46 19 2.49+1.23

12.2-18.2 14-22.5 0.81-5.25

15.0£2.17 17.5 2.52+1.391

2007 Males 20 11.6-18.8 12.5-27.3 0.88-6.52
Females 20 15.04£2.10 15 2.30+1.289

12.0-18.3 8.3-27.5 0.83-5.25

Note. * — the mean (M) and standard deviation (SD) in the numerator, the range of variation
(min — max) in the denominator; ** — the median (Me) in the numerator, the interquartile range
(2575 percentil) in the denominator.

The survey has shown animals of masses within 50-200 mg and body lengths
within 10-25 mm to be the most preferred prey. They constitute 73.9 and 85.7%, respec-
tively, of the whole number of invertebrates caught. Such sizes of preys’ bodies are obviously
optimal for L. agilis. Of animals with big body lengths and masses sand lizards mainly catch
invertebrates with soft integuments, namely, Oligochaeta, Myriapoda, and Lepidoptera. Most
of the caught food objects had chitin integuments, they were found in 95.3% stomachs ana-
lyzed while 64.7% of all the samples comprised only chitin-covered insects.

There were no statistically significant (p > 0.05) differences between males and fe-
males by the quantity and volume of feed. However, a male stomach contained more
food objects than a female one on the average (Table 3 and 4). Besides, the food compo-

sition of males was more diverse.

Table 3. Sex differences in the feeding of Lacerta These distinctions are obviously due

agilis to bigger heads and teeth (Vorobiova,
w Number of | 1, o0 diet  Chugunova, 1995), and their higher
Year = pr;ys B mobility (Chernomordikov, 1944).
- - - Individual variations within cer-
p p )4 . .. ..
1981 0.009 0.39 0.02 tain limits are characteristic of the
093 0.53 0.89 whole active-life period of L. agilis.
2003 0.18 0.85 0.32 At the same time, generalized data for
0.67 0.35 0.58 each month show natural variations of
2007 <0.0001 1.09 0.27 the daily diet during the whole active
0.99 0.30 0.61 period.
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On awakening (middle or late Table 4. Interannual differences in the feeding of
April) a sand lizard catches ca. 20 Lacerta agilis males and females

animals per day with their biomass of Number __
1.2-1.3 g. In May the daily diet sig- w of prays | D2y diet
nificantly increases by weight and Sex F H F
reaches 2 g. A similar level is charac- p p p
teristic of June. July shows the highest 0.06 0.89 0.16
daily diet (2.6 g in the population un- 0069059 8?2 8??
der survey). In August the daily diet fpemale 099 068 ot

reduces down to 2.2 g. In September,
before growing torpid, it decreases significantly (down to 1.3 g). The average number of
preys reduces as well. A similar daily diet and its seasonal changes were characteristic of
this species on the slopes of the Ural (Galitsyn, 2014).

The daily diet dynamics is closely related to the biological cycles of L. agilis and
ambient temperature. On spring awakening the air temperature is not high and rather un-
stable, so sand lizards hunt in the daytime only. At this time, mating begins and lizards eat
less intensely. On mating (May—June) the daily diet increases sharply to reimburse the en-
ergy for reproduction and (for females) egg production (Shlyakhtin et al., 2006).

Significant differences in the size of the daily diet of lizards can be determined by
the dynamics of the accessibility of food objects (Diaz, Carrascal, 1993) and their spatial
distribution, as well as the level of vegetation development (Pitt, Ritchie, 2002). The
increase in trophic activity that we found in the second half of July—August is apparently
characteristic of the entire habitat of the sand lizard, due to an increase in the number of
insects during this period and is associated with an intensive accumulation of energy
reserves in the liver and fat bodies (Amat et al., 2000).

The highest ambient temperature is observed in July, so the active period extends
and sand lizards take much food for their bodies to grow (Shlyakhtin et al., 2005). Since
mid-August the temperature falls, the hunting time reduces, the diet in September be-
comes relatively poor with irregular eating.

Thus, insects form the nutrition basis of L. agilis. Their occurrence frequency in
stomachs within the whole active-life period is 100%. Representatives of other classes,
though of relatively little importance, are found more frequently than reported in the
monograph (Yablokov, 1976).

Of insects, Coleoptera representatives predominate in the diet of L. agilis in all
months (25.4-40.5% by number, 43.5-70.9% by weight). Lepidoptera, Hymenoptera,
Diptera, Homoptera, Hemiptera, and Orthoptera have subdominant importance among
insects in different months. The diet of L. agilis contains much more well-flying and
quickly-moving animals in comparison with not so mobile ones. There are relatively
many invertebrates with a cryptic colour, poisonous, stinging, and badly smelt ones.
Vegetable remains (seeds, leaves, flower fragments) found in stomachs may have gotten
into them by chance, i.e. have been seized together with insects. Moreover, various small
stones were found in L. agilis stomachs, probably acting as gastrolytes.
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Shlyakhtin G. V., Tabachishin V. G., Yermokhin M. V. Seasonal Diet Variations of Sand Lizards
(Lacerta agilis) (Lacertidae, Reptilia) in the Northern Lower-Volga Region [lnsxmun I'. B., Ta-
b6ayuwun B. I'., Epmoxun M. B. Ce30HHas TMHaMKKa pallMoOHa MPLITKOW smepuis (Lacerta agilis)
(Lacertidae, Reptilia) Ha ceBepe Hinknero IToBomkbs)] // [I0BOKCKHIT 9KONOTHYECKUH XKypHAIL.
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W3yuenue nutanus Lacerta agilis OCHOBaHO Ha aHaIM3e MPOO COINEPKUMOIO Ke-
JIyAKOB, COOpaHHBIX B OKpecTHOCTSX r. CaparoBa ¢ anpens 1o ceHTsi0ps B 1981, 2003,
2007 rr. MakcuMasibHbIe 3HaYEHHsI CyTOYHOIO PalMoHa OBUTH XapaKTepHBI B HIOJE U
jgocrurany 2.5 — 2.7 r/cyT., MUHUMaJbHbIe — B arpelsie U centaope — 1.1 — 1.2 r/cyr.
Han60nbmee KOJIMYECTBO IHUIICBBIX 00BEKTOB OTMEYEHO B Maec, HAaUMCHBIIIECC — B CCH-
Tsi0pe. BeisiBeHO, uTO OCHOBY IUTaHUs L. agilis cOCTaBISIOT HACEKOMBIE; X 4acTOTa
BCTpEY Ha MPOTSDKEHUH BCETO NMEPHOoJa aKTUBHON xu3HH cocTaBisteT 100%. Ipu stom
B auere npeobnanany npeacrasutenn orpsaa Coleoptera (YHUCIIO SK3EMIUISIPOB COCTaB-
o 25.4 — 40.5%, a yrunmzoBaHHOH Omomaccel — 43.5 — 70.9%). Heckonbko Hmke
JIOJISL Cpe/ii HaCeKOMBIX 3aHMMaiy npexacraButenu Lepidoptera, Hymenoptera, Diptera
u ap. IIpudyem B mumeBoM criektpe L. agilis mpeoOnanany HaceKOMBIEe, XOpOLIO Jie-
Tarone U ObICTpo mnepeaBuraronirecst. CpaBHUTEIBHO MHOTO Cpear OOBEKTOB MHTA-
HHsI OECIIO3BOHOYHBIX C KPUNTUYECKOW OKPACKOM, a TaKKe SIOBUTHIX, JKaJAIIUX U C
pe3kuM 3amaxoMm. Kpome Toro, B COAEpKMMOM MHOTUX JKEIYIKOB OBUTH BCTPEUEHBI
pacTHTEIbHBIE OCTATKH B BHJE CEMSH, JTHUCTHEB, YIEMEHTOB I[BETKA U T.II., @ TAKXKE pa3-
JMYHBIC HEOObIINE KaMEeIIKU, BO3MOXHO, BBINTOTHSIONINE POJIb TaCTPOJIHTOB.

Kawuessle cioBa: Lacerta agilis, HacekoMble, CyTOUHBII panuoH, 6uomacca, Ca-
paTtoBcKast 00JIacTb.
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