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Interrelationships among reproductive
traits of female lizard, Sitana
ponticeriana (Cuvier)

Rajkumar S. Radder and Bhagyashri A. Shanbhag*
Department of Zoology, Karnatak University, Dharwad 580 003, India

Interrelationships among maternal body size, clutch
size and egg size were studied in the ground lizard,
Sitana ponticeriana. In these lizards, clutch size varied
from 7 to 19. Initial clutches were larger than the
potential next clutch. Clutch size and mass were posi-
tively correlated with maternal body size (Snout-vent
length, SVL), but not with maternal body condition.
Maternal SVL or clutch size had no influence on
egg mass and egg volume. No trade-off was evident
between clutch and egg sizes. Thus, in S. ponticeriana
egg size is essentially invariant despite a great varia-
tion in clutch size across the females of different sizes.

REPRODUCTION is an important event in the life history
of all organisms. Female body size, clutch/egg and off-
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spring body sizes are the basic components of life-history
traits. Oviparous reptiles show complex interrelationships
among maternal body size, clutch and egg sizes. In liz-
ards, clutch size varies with proximate climatic factors,
food availability and fat body reserves'”. However,
among the 456 species of reptiles inhabiting India®, fac-
tors influencing clutch, egg and offspring sizes are stud-
ied in detail in only one species, the garden lizard,
Calotes versicolor®. Such information on reproductive
traits in different species of lizards is needed to under-
stand the diversity in reproductive trade-offs, if any.
Sitana ponticeriana (family Agamidae) is a small lizard
restricted to moderately moist scrub, sandy and rocky
areas with plenty of bushes and other such vegetation in
India. But for some scattered information on clutch size,
incubation duration and size of hatchling’, no informa-
tion is available with respect to the interrelationships
among reproductive traits in this species. Hence, the pre-
sent study was undertaken to investigate interrelation-
ships among traits such as maternal size, clutch size and
mass, and egg mass and size in S. ponticeriana.

Females of adult S. ponticeriana (n =29) were col-
lected during May—August 1998 from the surrounding
areas of Dharwad (n =4, 14, 6 and 5 in May, June, July
and August, respectively). They were brought to the labo-
ratory on the day of collection. Snout-vent length (SVL,
cm) and mass (g) of these lizards were recorded. At
autopsy, ovarian condition (presence/absence of vitel-
logenic follicles and their number), number of oviductal
eggs (clutch size), if any, individual egg mass (mg), total
clutch mass (g), egg length (mm) and egg width (mm)
were recorded. Diameter of the largest ovarian follicles
(mm) was measured using a micrometer. Follicles meas-
uring > 2.5 mm were considered as vitellogenic®. An esti-
mate of egg volume was taken as an overall measure of
egg size. Egg volume was derived using mean egg length
and width by a formula for prolate spheroid 4/3w
(length/2) (width/2)*. The number of vitellogenic follicles
(diameter >4 mm) in females having oviductal eggs
was considered as their potential next clutch of the
season”.

Mean = SEm was calculated from the untransformed
data for all recorded variables. For the study of interrela-
tionships among various reproductive traits, data were
log transformed to meet the assumptions of parametric
statistics and to facilitate the biological interpretation’.
Maternal condition for each lizard was obtained by gen-
erating residuals of body mass. Residuals for body mass
were generated by regressing log body mass on log SVL.
Linear regression analysis was used to study the inter-
relationships among various reproductive traits. Variation
in the number of eggs between the clutches (oviductal
eggs and vitellogenic follicles) of an individual was ana-
lysed by paired sample ¢ test. Significance level was
accepted at P <0.05 level. All statistical analyses were
performed using SPSS software.
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All the adult lizards (n =29) collected during May—
August were in a reproductively active condition as evi-
dent by the presence of either vitellogenic follicles or
oviductal eggs, and in some cases both (4, 8 and 3 in
May, June and July, respectively; n = 15). All the recor-
ded traits are summarized and represented in Table 1.
The SVL of the smallest female exhibiting oviductal eggs
was 5.2 cm and that of the largest was 7.5 cm (Table 1).
Clutch size varied from 7 to 19 and had a mean value of
15.47 (Table 1).

Maternal SVL and clutch size were positively corre-
lated (linear regression *=0.28, P <0.05, Figure 1).
Similarly, clutch mass was positively correlated with the
SVL (linear regression 7 = 0.25, P < 0.05, Figure 1). But
there was no relationship between SVL and egg mass
(linear regression r>=0.02, P>0.05) as well as bet-
ween SVL and egg volume (linear regression 7 = 0.08,
P >0.05).

Interestingly, there was no correlation between body
condition and clutch size (linear regression 7 =0.03,
P >0.05), clutch mass (linear regression »*=0.05, P>
0.05) and egg mass (linear regression > = 0.002, P > 0.05).
Further, clutch size and egg volume showed no correla-
tion with each other (linear regression > = 0.05, P> 0.05,
Figure 2). Similarly, no significant relationship was evi-
dent between egg mass and clutch size (linear regression
7 =0.10, P> 0.05, Figure 2). Initial clutches (oviductal
eggs) were larger than the potential future (vitello-
genic follicles) clutches (paired ¢ test: df 14, r=4.80,
P <0.001, n =15, Figure 3).

In the present study, S. ponticeriana exhibited greater
reproductive output than that reported in previous studies
on the same species. Subba Rao and Rajabai’ reported
that these lizards produce 813 eggs with a mean value of
11.2 eggs/clutch (n = 10 clutches, SVL range 36—52 mm),
while Tikader and Sharma'® reported 11-14 eggs/clutch.
But, in the present study a large range for clutch size (7-
19 eggs, n = 29 clutches) with a mean value of 15.47 was
observed. The smaller clutch sizes reported in the pre-
vious studies may be due to the smaller-sized females
sampled.

The manner in which energy is allocated to reproduc-
tion has received considerable attention in the discussion
of life-history tactics in several organisms. Several paren-

Table 1. Summary of the recorded traits in Sitana ponticeriana
(n=29)
Variable Mean = SEm Range
SVL (cm) 6.22 £0.48 5.2-7.50
Body mass (g) 6.84+£2.29 5-17
Clutch size 15.47%+3.13 7-19
Clutch mass (g) 2.09+0.52 0.91-2.94
Egg mass (g) 0.12+0.01 0.10-0.13
Egg length (mm) 9.10 £ 0.64 8.0-10.00
Egg width (mm) 5.18+£0.34 5.0-6.0
Egg volume (mm?*) 123.39£3.50 104.47-158.01
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tal investment models that have been developed primarily
for organisms with variable clutch size suggest that under
a given set of environmental conditions, there are ‘opti-
mal’ values for egg/offspring size to maximize parental
fitness'"'?. According to these models, when females
have more energy available for reproduction, they pro-
duce more number of eggs/offspring of optimal size, rather
than increasing the size of the egg or offspring. In such
cases, egg or offspring size is independent of maternal
size. These models are mainly based on organisms that
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Figure 1. Relationship between maternal SVL and clutch size, clutch

mass, egg mass and egg volume in Sitana ponticeriana (n = 29).
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Figure 3. Variation between the present clutch and future clutch

(vitellogenic follicles) with respect to maternal SVL in S. ponticeriana
(n=15).

reproduce in one bout or produce few offspring/eggs in
each bout. In S. ponticeriana, the clutch size increased
with an increase in maternal SVL, but there was no evi-
dence for any relationship between maternal SVL and
egg size. Further, lack of inverse correlation between
clutch size and egg size suggests that there is no trade-off

between these two reproductive traits, implying that there
is optimization of egg size. S. ponticeriana produces at
least two clutches in a breeding season (May—August),
the early clutches being larger than the later ones as
reported in other species of lizards' . In several species
of lizards, a decrease in clutch size is attributed to trade-
off between egg size and clutch size (larger eggs, but few
in number), food availability and modes of energy alloca-
tion (switching from capital to income breeding), etc.*’.
A previous study on a multiclutched Agamid lizard, C.
versicolor has reported a trade-off between clutch size
and egg size’. In this species, the early clutches are larger
with smaller eggs and late clutches are smaller with lar-
ger eggs. Thus, no optimization of egg size is found in C.
versicolor. However, in S. ponticeriana there is no trade-
off between egg size and clutch size, since eggs of invariant
size are produced throughout the breeding season. A
variation in reproductive trade-offs between clutch and
egg sizes of these two Agamids inhabiting the same area
may be due to the differences in their microhabitat and
locomotory modes.
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