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INTRODUCTION

Reproduction is a rhythmic
phenomenon in most of the vertebrates. In
the case of seasonal breeders, it is confined
to short period(s) of the year called as the
“breeding season” and they are sexually
inactive during the rest part of the year1.
For this, each sex must be reproductively
ready when the opposite sex is ready.
However, this does not happen all the time.
Sometimes the gametes of male and female
mature at different time of the year. Due to
these differences in reproductive cycles
among sexes, the reproductive cycle has
been classified under three categories: 1)
Continuous reproductive cycle – Both
mating and gametogenesis occur almost all
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round the year; 2) Dissociated  reproductive
cycle- Mating period is brief and sperm
storage takes place inside the female until
fertilisation takes place; and 3)  Associated
reproductive  cycle – The gonadal and
hormonal events are closely related or
coincide in both the sexes, so that
spermatogenesis and oogenesis take place
at the same time2,3,4,5.

The effect of environmental factors on
seasonal rhythms is operational at two
levels, the ultimate and the proximate6. The
main ultimate factors include dietary and
climatic factors (food availability, rainfall
and temperature in particular), predator
pressure and competition between species.
On the other hand, the proximate factors
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provide immediate cueing for the control of
annual rhythms by regulating physiological
process. The relationship between
reproductive cycles and climate suggests
that reproduction in lizards is affected by
environmental variables such as ambient
temperature7,8, precipitation9,10 photoperiod11

and food12, 13.
Though works on reproductive cycle

of the most of the Indian lizards have been
summarised by Fitch14, still it is scanty. Later
works on common agamid on these
parameters of female include Calotes
nemericola15,  C.  versicolor16,17,18,19,20,
Psammophilus dorsalis21,  Sitana
ponticeriana15,22, geckos17, 23, 24, 25 and Varanus
sp.26.

The family Agamidae in Odisha (India)
is represented by three genera (Calotes,
Psammophilus and Sitana)27. Lizards belong
to the genus Psammophilus are usually
called as the common Indian rock lizards.
Under this genus two species have been
described, i.e., P. dorsalis and P.
blanfordanus28 which are tropical lizards.
The extensive literature based on this genus
is dominated by research on reproduction
in one of the species, i.e., P. dorsalis29, 30, 31,

32. Works in this regard on the present
species, P.blanfordanus is very small. The
works of Pradhan33 is confined to the
morphology, and earlier classical studies on
reproduction on this animal have only
mentioned about its breeding season28, 34.
They have informed that the reproductive
season of this animal is from April to June.

Therefore, attempts have been made

to draw the information together into a
coherent and complete picture of
relationship between environmental factors
and reproductive behaviour of female P.
blanfordanus35 (Reptilia: Diapsida:
Agamidae), the common Indian rock lizard
or Blanfordanus rock lizard. This animal
model is selected as because it is abundant,
docile, and relatively large. Varied
parameters like gonadosomatic index (GSI),
histology and histometry of ovary and
oviduct have been used in understanding
the pattern of their reproductive cycle and
also to know its reproductive characteristics
in breeding and non-breeding (quiescence
and recrudescence) seasons. Unlike
mammals, the size of the oocyte in reptile
is important, as it accumulates a large
amount of yolk for the developing embryo.
Therefore, its diameter will reflect the state
of vitellogenesis, thereby, reproductive
status of the animal. In support of
reproductive status, the thickness of oviduct
muscle and glandular layers were also
studied.  Further, the weight of the sex
organs was correlated with the temperature,
rainfall and relative humidity (RH) to know
whether environmental factors have any
influence or not on its reproductive
behaviour. The study will give an idea about
its seasonal adaptability, and will add
knowledge on studying comparative
phylogeny of vertebrates.

MATERIALS AND METHODS

Animal. The animals were collected
randomly from the open field during the
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early morning hours as they are active in
that period in and around Baripada,
Mayurbhanj, Odisha (200 16¹ and 220 34¹N;
850 40¹ and 870 11¹ E). After capture they
were brought to the laboratory.  The animals
were tentatively sexed by examining relative
head width, overall body size and shape.
However, sex was confirmed by visual
examination of the cloacal opening for the
presence or absence of hemipenis. Sexually
mature females were considered for study.
The sexual maturity was ascertained by the
method of Pradhan33. Besides, those females
containing yolky follicles in the ovary or
eggs in the oviduct were also judged as
reproductively active ones. In the laboratory,
they were acclimatised at least for 15 days
by keeping them in clean cages fed with
insects and sometimes live earthworms and
water was provided ad libitum. A minimum
of 5 to 9 mature females were collected for
each month.

Morphometry. In the laboratory, each
lizard was weighed approximately to 1.0 g
(nearest 0.01g) with the Pesola Spring Scale,
and measurement of snout to vent length
(SVL) and tail length (TL) to 1.0 mm were
done by measuring tape and nearest to
0.1mm with Mitutoyo digital calliper. The
ovary and oviduct were dissected out after
sacrificing the animal by decapitation,
cleaned from adhering fats and tissues and
weighed to nearest 0.001g by Schimazdu
monopan balance. To reduce variability due
to body weight, the organ weights have been
expressed basing upon somatic indices
(organ weight/ body weight x 100) (GSI).

The relative weight of the organs (organ
weight/100g body weight) was also
calculated. It was observed that the size and
weight of both the ovaries were same, and
when required data were pooled together
from two ovaries.

Histology and Histometry. The
following have been worked out to know
the reproductive state of the animal. The
status of the follicles was recorded on the
presence or absence of yolk (or transparent
follicle) and their diameter was measured.
The diameter of the oocyte was also
recorded and the condition of the oviduct
(contracted or distended) was also marked.
The granulosa cell height (thickness) of
largest follicle was calculated by deducting
oocyte diameter from follicle diameter. The
thickness of oviductal muscle and grandular
layers was also recorded. The ovary (after
observing yolky follicles) and oviduct were
fixed in Bouin’s fluid for above histological
and histometric studies. The number of
developing follicles, yolky follicles, atretic
follicles and corpora lutea was counted. To
consider the follicle as atretic, the criteria
of Guraya36 and Wang et al.37

 were followed.
The early sign was the disintegration of
follicles with reduction in size. The thecal
layer was less vascularised, thinner and
fibrous. In the late stages, the follicles
shrunk, wrinkled and granulosa layers were
no longer seen. These were replaced by large
irregular cells which diffused into ooplasm
and started phagocitising.

Meteorology. The meteorological data
in respect of rainfall (mm), temperature (°C)
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and relative humidity (RH) (%) were
collected from State Meteorological
Department stationed at Baripada for the
study periods and correlated with weight of
ovary and oviduct. Here we considered Mid-
March to Mid-June, July to Mid-September
and Mid-October to February as Summer,
Rainy and Winter seasons, respectively.

Statistical Analysis. The relative
weight of ovary and oviduct was correlated
with meteorological data (temperature,
rainfall and humidity) using linear
regression and coefficient of correlation
analyses were performed taking
meteorological data as independent
variable38.

RESULTS AND DISCUSSION

Morphometry
The data on body weight revealed that

there was a seasonal variation in the body
weight (Table 1). Between September and
February/March, the body weight was low
and the body weight was minimal in October
(34.56 g). Thereafter, the body weight
increased gradually and was maximum
(44.47g in July) from late June to August
(Table 1). The GSI was lowest during
December (0.228) and highest during June
(6.820) and a sub-peak in July (4.578)
(Table 1).Further, the GSI was also high
from April – August/September and low
during October to March (Table 1). The
snout to vent length (SVL) ranged from 8.93
cm to 9.67 cm (mean = 9.47 cm) and the
tail length (TL) from 18.27 cm to 19.63 cm
(mean = 19.24 cm) (Table 1).

The relative weight of the ovaries
(ROW) showed cyclical changes, being
higher during the period from April to
August reaching peak during July (4,903.82
mg) and sub-peaks in June (4,774.99 mg)
and August (4,089.79 mg) (Table 1). It was
low during the period from October to
March (Table 1). The lowest was observed
in December (130.07 mg) which is 38 times
less than that of the value of July (Table 1).

The change in relative weight of the
oviducts (ROiW) with season was similar
to that of the ROW. It was lowest in January
(396.56 mg) and highest in August
(22,867.75 mg). The two other sub-peaks
were in July (11,304.16 mg) and September
(15,191.60 mg).

Histology and Histometry
Ovary. It was observed that the ovaries

contained mature and immature ova
throughout the year. Oogonia were found
in germinal epithelium, but they were
abundant in ovaries from March. Once the
follicle was formed and developing, these
were pushed out of the germinal bed. The
germinal bed was present at the dorsal
surface of the ovary as a single band in this
animal. These developing follicles were
generally seen throughout the year. Its
number was more in March (86.67%) and
slightly decreased from April to August
(Tables 2 and 3). The size of these
developing follicles ranged from 0.40 mm
(400 µm) to 1.90 mm (1,900 µm). Out of
these follicles 8-20 follicles were under
active growth and may be called as
previtellogenic follicles (Table 3). Yolky
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Table 1. Seasonal variation in the body weight, gonadosomatic index (GSI), snout to vent
length (SVL), tail length (TL), relative ovarian weight (ROW), relative oviductal weight
(ROiW) of female P. blanfordanus. Unit of measurement and number of animals are given
in parentheses. Data are mean ± standard deviation

Month Number of
animals

(n)

Body weight
(g)

GSI SVL (cm)
(n=120)

TL (cm)
(n=120)

ROW(mg/100 g
body weight)

ROiW(mg/100 g
body weight)

January 6 35.74±2.87 0.295 8.93±0.79 18.27±0.96 249.64±17.79 396.56±31.82

February 5 34.97±2.05 0.282 9.50±0.61 18.73±0.79 269.76±19.45 617.60±51.76

March 6 35.93±3.05 0.737 9.23±0.35 19.06±0.51 363.83±44.04 1041.05±87.14

April 5 37.31±2.75 3.486 9.59±0.66 19.46±0.51 1734.49±238.16 5945.18±765.59

May 7 37.43±3.56 3.789 9.13±0.40 19.23±0.51 2836.59±1410.46 3679.49±360.41

June 7 36.64±2.36 6.820 9.20±0.60 19.26±0.85 4774.99±1143.42 7403.45±781.16

July 5 44.47±2.06 4.578 9.64±0.87 19.63±0.35 4903.82±2669.98 1304.16±1818.35

August 6 42.13±1.96 3.100 9.43±0.59 19.34±0.86 4089.79±1786.99 22867.75±948.79

September 7 35.60±2.13 2.928 9.40±0.82 19.60±0.52 1591.41±699.70 15191.60±2355.71

October 8 34.56±2.35 0.534 9.64±0.38 19.29±0.37 316.85±21.12 3647.08±616.85

November 7 35.31±2.39 0.308 9.53±0.20 19.50±0.28 186.15±11.25 490.40±81.83

December 7 36.60±2.45 0.228 9.67±0.14 19.54±0.29 130.07±9.18 429.95±52.56

follicles and luteal phase were uncommon
during this period (Table 2). However, few
corpora lutea of the previous cycle in their
final stage of degeneration were still seen.
These were disappeared completely in April
with the onset of vitellogenesis. The
vitellogenesis continued till July and these
yolk ladden follicles are called as yolky
follicles. In both the ovaries the number of
yolky follicles (around 7.0 mm to 9.0 mm
in diameter) ranged from 12 to 18 (Table
2). Since they are ready to be ovulated,
therefore, such follicles be called as the
preovulatory follicles (Table 3). These

preovulatory follicles (ranged from 7.0 to
9.0 mm in size) consist of a single large
yolk mass with inconspicuous vitelline
membrane and zona radiata, with thin and
intensely vascularised theca layer.

The process of ovulation mainly began
towards the end of March (as indicated by
the presence of corpora lutea) and continued
till September early October (Table 2). With
the ovulation, to each oviductal egg there
was an equal number of corpus luteum in
corresponding ovary. After ovulation a few
large yolky follicles were still seen in the
ovaries with already a set of eggs in the
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Table 2. Seasonal variation in the number of ovarian components like developing follicles,
yolky follicles, atretic follicles and corpora lutea of female P. blanfordanus. Percentage of
ovarian components and its number are given in parentheses

January 38 25 (65.79%) - 13 (34.21%) -

February 39 29 (74.36%) - 10 (25.64%) -

March 45 39 (86.67%) 2 (4.44%) 3 (6.67%) 1 (2.22%)

April 52 35 (67.31%) 15 (28.85%) 1 (1.92%) 1 (1.92%)

May 61 40 (65.57%) 17 (27.87%) 1 (1.64%) 3 (4.92%)

June 63 43 (68.25%) 14 (22.22%) - 6 (9.52%)

July 62 35 (56.45%) 17 (27.42%) - 10 (16.13%)

August 58 39 (67.24%) 7 (12.07%) - 12 (20.69%)

September 56 34 (60.71%) 4 (7.14%) 4 (7.14%) 14 (25.00%)

October 52 32 (61.54%) 1 (1.92%) 13 (25.00%) 6 (11.54%)

November 41 21 (51.22%) - 17 (41.46%) 3 (7.32%)

December 34 21 (61.76%) - 12 (35.29%) 1 (2.94%)

Month Number of
ovarian

component (n)

Developing
follicles

Yolky follicles Atretic follicles Corpora lutea

oviduct. More atretic follicles were
generally seen from October to February
and were seen less in number from March
to May and was almost absent from June to
August (Table 2). These atretic follicles
lacked both vitelline and zona pellucida
layers and number of phagocytic granulosa
cells proliferate which were surrounded by
hypertrophied theca. Atresia was also seen
in the vitellogenic follicles which were not
ovulated. The size of the atretic follicles
varied from 0.2 mm to 0.8 mm.

The oocyte diameter (3,865.65 ±
379.95 ìm) was highest in July (Table 4).

Therefore, it gradually decreased after that
and reached lowest (565.96 ± 69.31 ìm)
value in December (Table 4). It was usually
higher from March to September (Table 4).
The height of the granulosa cell layers
ranged from 48-58 ìm from the month of
October to February and between 23-36 ìm
from the month of March to September
(Table 4).

Oviduct. The oviduct is a paired
elongated tubular structure present on either
side of the ovary and directly empties into
cloaca. The changes in morphological and
histological structures of oviduct with
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season closely followed the ovarian cycle.
During the period from late March to early
September (gestation) the oviduct (uterus)
contained fertilised eggs which were
arranged in rows, like beads, whereas,
during other parts of the year (non-breeding
season) they remained highly convoluted.
Its diameter was lowest in December
(112.09 ± 1.80 ìm) (Table 5). The increase
in diameter was well marked in April
(214.62 ± 8.45 ìm) and was highest in
August (295.25 ± 5.69 ìm) (Table 5).

The thickness of the oviduct muscle

layer showed reverse trend with that of
oviduct diameter (Table 5) and ROiW (Table
1). The thickness of oviductal muscle layer
was usually least in July (7.97 ± 0.63 µm)
and also in August (6.73 ± 0.56 ìm) (Table
5). On the other hand, the thickness was
highest in December (30.52 ìm) and in
January it was 27.32 ìm (Table 5). The data
on the thickness of oviduct glandular layer
was opposite to that of its muscle layer
(Table 5). It showed higher value from the
month of March to October and lower value
from November to February (Table 5). The

Table 3. Seasonal variation in the number of ovarian follicles of different sizes (µm) in
female P.blanfordanus (Data are mean of 4 animals)

January 12 19 8 - - - - - - - - -

February 8 15 11 1 - - - - - - - -

March 5 10 10 2 - 2 3 9 5 - 7 20

April 4 12 19 5 - - - - - 5 6 8

May 4 15 17 6 - - - 4 4 11 - 21

June 3 14 15 5 5 10 5 10 10 - - 28

July 2 9 14 4 3 - - - - 5 15 32

August 3 10 20 18 7 - - - - - - 15

September 5 8 8 9 1 - - - - - - 4

October 7 7 15 - - - - - - - - 1

November 7 10 12 - - - - - - - - -

December 8 8 14 - - - - - - - - -

*FD = Follicular Diameter.
NB - Yolk was observed in follicles measuring 2000 µm and above in diameter.

FD*

Month
Below

400
µm

400-
800
µm

800-
1200
µm

1200-
1600
µm

1600-
2000
µm

2000-
2400
µm

2400-
2800
µm

2800-
3200
µm

3200-
3600
µm

3600-
4000
µm

4000-
4400
µm

4400
and

above
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thickness of glandular layer in August was
58.93 ± 2.29 ìm and in July it was 54.12 ±
1.99 ìm (Table 5).

Clutch size. The clutch size of this
animal was 7-9 as observed by the presence
of ovulated eggs in its oviducts. This species
exhibited another clutch of eggs as
evidenced by the presence of second set of
vitellogenic follicles (Table 2) along with a
set of oviductal eggs. The fertilised eggs
were retained 35 to 45 days in the oviducts.

Meteorology
The coefficient of correlation and

regression analyses between temperature (P
< 0.001) and rainfall (P < 0.02) with ROW
showed a significant and positive correlation

(Fig. 1A, B). The RH though positively
correlated it was not significant (Fig. 1C).
On the other hand, ROiW had a significant
positive relationship with temperature (P <
0.001), rainfall (P < 0.02) and RH (P <
0.01) (Fig. 2A, B, C), respectively.

Reptiles, the most primitive amniote
vertebrates which successfully colonised the
land in the course of vertebrate evolution
are admirably well adopted for terrestrial
mode of life. The major adaptive features
are seen in their reproductive systems and
the advent of internal fertilisation, and
cleidoic eggs. They have suitably developed
accessory reproductive organs for storage
and transport. This liberated them from

Table 4. Seasonal variations in the oocyte diameter and follicular granulosa height of
female P.blanfordanus. Unit of measurement are given in parentheses and data are mean
± standard deviation (n = 68)

Month Oocyte diameter(µm) Follicular granulosaheight (µm)

January 603.94 ± 50.79 55.86 ± 1.42

February 659.12 ± 34.65 54.59 ± 2.47

March 2208.02 ± 212.63 30.59 ± 1.35

April 2434.64 ± 205.21 31.92 ± 1.60

May 2571.54 ± 287.92 28.62 ± 1.29

June 2194.85 ± 257.21 27.17 ± 3.36

July 3865.65 ± 379.95 30.80 ± 1.17

August 2424.30 ± 210.27 29.40 ± 1.29

September 2191.98 ± 198.35 33.68 ± 1.99

October 763.85 ± 40.74 51.80 ± 2.13

November 656.85 ± 40.09 55.68 ± 1.94

December 565.96 ± 69.31 54.64 ± 1.62
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dependence on water for reproduction. This
is an adaptive advantage seen in reptiles
when compared to amphibians39.

The pattern of reproduction and extend
of reproductive seasonality differ in the
female lizards because of involvement of
additional mechanisms and events when
compared to male. As discussed earlier,
three types of reproductive cycle have been
recognised among reptiles2. Reproductive
patterns of both temperate and tropical zone
lizards have been reviewed40.  Annual
reproductive cycle is dependent on a series
of changing environmental cues, where a
period of hibernation followed by warm

climate permits development of follicles,
vitellogenesis, ovulation and pregnancy41.
The reproductive cycle of female P.
blanfordanus can be distinguishable into
five phases based on the complex ovarian
events on the basis of the evidences from
histology and histometry in different months
as opposed to only three phases in male
(pre-breeding, breeding and post-breeding).
These five phases include i) recrudescence
(pre-breeding) (February to March), ii)
vitellogenesis, iii) ovulation, iv) pregnancy
(followed by oviposition) (breeding) (June
to August/ September), and v) regression
(post-breeding or quiescence) (September/

Table 5. Seasonal variation in the oviduct diameter, and thickness of its muscular and
glandular layers of female P. blanfordanus. Unit of measurement is given in parentheses
and data are mean ± standard deviation (n= 76)

Month Diameter of Thickness of oviduct Thickness of oviduct
oviduct (µm) muscular layer (µm) glandular layer (µm)

January 117.75 ± 1.76 27.32±0.84 10.48 ± 0.92

February 152.96 ± 6.78 25.87 ± 1.56 18.93 ± 0.73

March 170.53 ± 9.53 18.51 ± 2.30 36.83 ± 1.03

April 214.62 ± 8.45 17.31 ± 3.03 48.53 ± 2.26

May 179.29 ± 12.02 11.17 ± 1.05 48.42 ± 3.24

June 212.79 ± 3.71 10.45 ± 0.71 50.97 ± 0.70

July 253.84 ± 4.46 7.97 ± 0.63 54.12 ± 1.99

August 295.25 ± 5.69 6.73± 0.56 58.93 ± 2.29

September 233.64 ± 10.15 14.94 ± 4.63 47.20 ± 2.21

October 181.94 ± 2.24 21.00± 2.09 39.78 ± 1.44

November 120.99 ± 3.23 26.59 ± 1.91 24.16 ± 0.55

December 112.09 ± 1.80 30.52 ± 2.15 16.98 ± 0.67
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Fig.1A. Coefficient of correlation and regression analyses between temperature and relative ovarian weight
(ROW) of female P. blanfordanus.

Fig.1B. Coefficient of correlation and regression analyses between rainfall and relative ovarian weight
(ROW) of female P. blanfordanus.
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October – January/ February) of ovarian
tissues. Therefore, the phase of reproduction
(breeding) extends from April to August,
vitellogenesis occurs between April to July,
ovulation in April and May. Mating either
precedes or occurs simultaneously with
ovulation and fertilised eggs are retained
upto 35 to 45 days in the oviduct. Females
with oviductal eggs are encountered in the
population from May to October though
their number was relatively more during
June to August. In Agama agama
vitellogenic activities also show seasonal
variation42.

Both the ovarian and testicular
activities are parallel with each other and
so, there is synchrony between reproductive
cycles of male and female in this animal.
Therefore, the reproductive cycle of this

animal is categorised as associated type43.
And the female is oviparous. It has been
reported that a female lizard is receptive to
a courting male when the ovary contains
large preovulatory follicles, the size ranging
from 6.0 mm or greater44. Our study shows
that when largest follicles with yolk (ranges
from 7.0 mm to 9.0 mm) are there, the
female is receptive and courtship with male
takes place during this period ( late March
to August), i.e., it is a summer breeder.

Ovarian weight could be an indicator
of the female reproductive cycles45, 46. C.
versicolor 47, Varanus monitor 26, P.dorsalis43,

49 of Indian species of lizards are also
summer breeders. In oviparous lizards, like
C. versicolor females show increased
number of oviductal eggs during the month
of July to October, and it is their breeding

Fig.1C. Coefficient of correlation and regression analyses between relative humidity and relative
ovarian weight (ROW) of female P. blanfordanus.
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Fig.2A. Coefficient of correlation and regression analyses between temperature and relative oviductal
weight (ROiW) of female P. blanfordanus.

Fig.2B. Coefficient of correlation and regression analyses between rainfall and relative oviductal weight
(ROiW) of female P. blanfordanus.
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season47. Moreover, the annual reproductive
cycle of P. dorsalis runs almost parallel to
that of C. versicolor50.  The peak
reproductive phase of V. monitor occurs
between April and June26. But in Barisia
monticola, males are spermatogenetically
active throughout the year without any effect
of season on it whereas, the females are
biannual51.

Each ovary in P. blanfordanus
produces two to eight eggs per clutch and
both the ovaries ovulate simultaneously.
This may be categorised as polyautochronic
type of ovulation as reported for other
lizards52. During the early half of the
reproductive phase (March and April) both
mature yolky follicles in the ovary as well
as oviductal eggs are found simultaneously
in the same lizard suggesting that this lizard

belongs to multiple clutch type. Multiple
clutches are also observed in the case of
female Agama agama agama 42. The study
on the female P. blanfordanus revealed that
the female reached sexual maturity at 9.5
cm of SVL as reported by Pradhan33.

Seasonal reproductive activity of
reptiles is not only reflected in the cyclical
changes that occur in the ovarian
morphology and rate of oogenic activity but
also in the structure and physiology of the
oviduct. In all the reptilian species studied
so far, oviduct weight increased in the pre-
breeding months, reached a peak prior to
breeding and declined with the onset of
oviposition, in post-breeding months they
remained in a regressed state. In the present
study the oviduct weight also increased
during the preparatory phase (February to

Fig.2C. Coefficient of correlation and regression analyses between relative humidity and relative oviductal
weight (ROiW) of female P. blanfordanus.
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June) and remained high between April and
September (breeding months) and then
declined.

The observed size of the atretic
follicles of 0.2 mm to 0.8 mm in the present
study indicates that the atresia can affect
follicles of different sizes. This is in good
agreement with that of Guraya36, Wang
etal.37 and Van Wyk53. Atretic mature
vitellogenic follicles that have failed to
ovulate as seen in this animal are also seen
in other reptiles25, 54, 55, 56. It is believed that
during atresia phagocytic follicular cells
invade the ooplasm and digest the yolk
granules incompletely57, 58, 59. The phagocytic
granulosa cells are also observed in this
animal.

Absence of atretic follicles from June
to August and very less in April/ May in
this animal suggests that the number of
preovulatory follicles matures as per the
number of eggs to be ovulated. On the other
hand, it is more from October to February
(non-breeding season). Histochemical
studies on the atretic follicles have showed
that the atretic follicles are not merely
degenerating elements of the ovary but they
might synthesise biologically active steroid
hormones for a short period57, 60, 61 and
control the clutch size57, 61. It is reported
that in the case of turtle (Pelodiscus
sinensis) that the yolk granules are
eliminated in two ways: liquefaction and
non-liquefaction processes37, 62. In the case
of P. sinensis shrinkage of oocyte
membrane, bending of zona pellucida,
granulosa cell proliferation and more

vascular supply around atretic follicles are
also observed58, 59.

Relatively less height of granulosa cell
during March to September (proliferative
phase including reproductive phase) than in
the month of October to February (non-
reproductive phase) may be attributed to the
migration of granulosa cell nuclei into the
ooplasm of developing follicles, thereby
causing decrease in its height. This is also
supported by the findings that oocyte
diameter is also 4 times larger in
proliferative phase than the non-
reproductive phase of this animal (Table 4).
It has been reported in many lizards and
snakes that the follicular cell nuclei migrate
into the ooplasm of the developing follicles
which might be a source of ooplasmic DNA
reserve47, 63, 64. However, these authors have
opined that the significance of these nuclear
migrations is yet to be clearly understood.

There are two types of corpus luteum
occur red in the ovaries of vertebrates. One
is formed by atresia of mature or maturing
follicles and is known as the corpus luteum
by atreisa. This is also called “preovulatory
corpus luteum”. The other types are derived
from the empty follicles after ovulation or
after the release of egg from the follicles
called as corpus luteum of ovulation, which
has also been variously designated as
“ruptured follicles” or “discharged follicles”
or “post-ovulatory follicles” or “corpus
luteum”64.  The corpus luteum of the
oviparous lizards shows three stages of
luteal development: 1) luteogenesis, 2) luteal
maturity, and 3) luteal regression64. Further,
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equal number of oviductal eggs and corpora
lutea in the ovary of one side suggests that
the trans-ovarian migration is not in practice
in this animal. Such trans-ovarian migration
is generally seen in C.versicolor47.

The oogonia and oocyte are restricted
to one or more discrete regions in the ovary
known as germinal beds65, 66, 67, 68. These vary
greatly among the lizards and the number
of germinal beds varies from single to six65,

67, 68, 69. The structural organisation of the
germinal bed also varies in different species
of reptiles. In P.blanfordanus the germinal
bed which is confined to the dorsal surface
of the ovary as a single longitudinal band is
similar as reported in the majority of
reptiles25, 65, 70. The presence of two germinal
beds has been reported in lizards one on
each side of the ovary: C.versicolor69, 71,
Sitana ponticeriana21 and Leiolopisma
metallicum69.  It is believed that the number
of germinal beds might have a role in
controlling the clutch size in reptiles69. More
the germinal beds more the fecundity.
Although P. blanfordanus has single
germinal bed but probably have two clutches
of eggs in its breeding season as is indicated
by the presence of a batch of mature yolky
follicles in the oviduct and a second batch
in the ovary is similar to P. dorsalis and M.
carinata who are polyautochronic lizards
and have single germinal bed21.

The reptilian oviduct is a complex
organ with a variety of functions (albumen
production, egg shell production,
placentation, oviposition or parturition, and
sperm storage) depending on the parity

mode of the species. These functions remain
under complex physiological control72. The
reduced thickness of oviductal muscle layers
from April to August in the present study is
meant to provide space for developing eggs
which is supported by the fact that there is
simultaneous increase in the ROiW and
thickness of oviduct glandular layer.

CONCLUSION

From the strength of the correlation it
can be safely concluded that so far as the
magnitude of impact of environmental
factors on reproduction of this animal is
concerned, the temperature comes first, then
rainfall and humidity. For the female of this
tropical lizard, the reproductive phase is
from February/March to August/September
which includes both the recrudescence
(regeneration) (pre-breeding) and
reproductive (breeding) phases. The post-
breeding or period of quiescence
(regression) is from August/September to
January/February. The results further
indicate that the animal is summer breeder.
The reproductive cycle is associated type,
and its breeding behaviour is influenced by
the local climatic conditions.
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