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Abstract – Several local populations of the moor frog (Rana arvalis) from the southern part of the range 
(the Ukraine) were compared by size and age composition and morphological characters in males and 
females with one of the populations from Moscow Region (Zvenigorod Biological Station-ZBS). In spite of 
close geographical location of the Ukrainian populations (not more than 40 km), they differ significantly 
both in mean body size and age. At that, mean value of these parameters turned out to be lower than the 
corresponding values for the ZBS population. In southern populations, the proportion of females breeding 
for the first time right after the second hibernation is higher than males; comparing to the ZBS population, 
the part of two-years-old mature specimens of both sexes is higher while the part of older specimens is 
lower. This geographical variability of age composition causes significantly lower mean age and body size 
of specimens from the southern populations. Although in the Ukraine the activity season is longer than 
in Moscow Region, the growth rate of two- and three-year-old frogs from southern populations is lower, 
and only at age of four they become larger than specimens from the ZBS population. These differences 
are caused by higher reproductive effort both in females and males from southern populations. 
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INTRODUCTION 

India has the most assorted land and water proficient 
fauna comprising of all _three orders- - anura, 
urodela, and apoda. However, information on the 
conceptive science of Indian creatures of land and 
water is restricted. The breeding propensities, 
environment and life history of a considerable lot of 
them, which are restricted .to Western Ghats, stay 
obscure. 

The Indian frog is disseminated in the Western Ghats 
of Karnataka, Kerala, and Tamil Nadu The Western 
Ghats run rather persistently north-south somewhere 
in the range of 8 and 2l o N scope with slopes of 
rises somewhere in the range of 600 and 2010 
meters The yearly regenerative example of calm and 
sub-tropical creatures of land and water has been 
examined broadly. Anyway studies on the tropical 
structures in which Western Ghats of India has a 
place are less. 

Rana curtsies are one of the little contemplated types 
of the Indian anurans. Information of its conceptive 
science is restricted. The-most punctual commitment 
to the learning of morphology of Rana curtsies was 
given gathered a few phases of tadpoles from in May 
and June and has given a primer portrayal of its 
morphology. Had revealed.. The trademark slow 

development of the grown-up gathered from 
Karnataka. The general morphology of grown-up 
and the geological conveyance were portrayed by 
Daniel and. 

Additionally contributed brief notes on the 
morphology and circulation of grown-up Rana 
curtipes. In this manner, a nitty gritty investigation 
on the conceptive science of Racurtipes is as yet 
deficient. A significant number of the above brief 
portrayals are about populaces from np thorn part 
of Western Ghats. Nonetheless, very little is 
thought about the Rana curtsies populaces from 
the southern district of Western Ghats. Therefore 
this study was conducted to contribute subtleties 
on the conceptive science of Rana curtsies from 
the southern populace of Western Ghats, an 
exhaustive investigation of which was important to 
investigate the endocrinological job on the 
advancement of this land and water proficient. 

Sexual choice is the procedure by which people 
vie for access to mates and treatment openings. 
Built up the idea of sexual choice to clarify the 
development of overstated and flashy characters, 
for example, calls, smells, adornments and 
obvious practices that are available in one sex just 
and can't be effectively disclosed as adjustments 
to the natural states of animal types. Darwin was 



 

 

Sushma1* Dr. Ravinder Pal Singh2 

w
w

w
.i
g

n
it

e
d

.i
n

 

1389 
 

 Breeding Behaviour, Sex Ratio, and Sexual Dimorphism in the Frog, Rana Curtpes 

very much aware of the mind boggling nature of 
sexual determination, "depending as it does, on the 
fervency of adoration, the mental fortitude, and the 
competition of the guys, just as on the forces of 
recognition, the taste, and will of the female. 
Because of this relationship of coevolving male and 
female qualities, it is innately hard to catch the 
fundamental highlights of sexual choice in verbal 
speculations. However it took over a century after 
Darwin's fundamental work before understudies of 
sexual choice began to create scientific models, 
permitting to catch the unpredictability of sexual 
determination in a thorough manner. Driven by these 
models, the observational investigation of sexual 
choice has developed into one of the most dynamic 
fields in developmental science. 

There are various reasons why sexual choice models 
will in general be more muddled than "standard" 
models of common choice. To begin with, though 
models of common choice regularly make the 
improving suspicion of asexual multiplication or 
irregular mating, sexual generation and non-arbitrary 
mating lie at the core of sexual choice. Second, 
common choice models will in general maintain a 
strategic distance from the complexities of multi-
locus hereditary qualities. Interestingly, sexual 
determination models are naturally multivariate since 
they mirror the convolution of mating inclinations, 
decorations, and on account of the "goodgenes" 
process additionally variety in hereditary quality. 
Also, the affiliations (linkage disequilibria) between 
qualities or among inclinations and characteristics 
are frequently vital to comprehend the transformative 
result. 

REVIEW OF LITERATURE 

The assortment of atmospheres, vegetation, ~nd 
geology in India give an extraordinary range o£ 
environment s and an exceptionally various fauna. 
Creatures of land and water Mve an overall 
circulation. India has the moss different land and 
water proficient fauna in the oriental area with in 
excess of 201 species I later piece of the nineteenth 
century. At that point Annandale, in a progression of 
papers (1905, 1906, 1908, and 2012) portrayed 
various parts of creatures of land and water. Rao 
(2014) likewise distributed some old style papers on 
the science of a couple of creatures of land and 
water. He likewise talked about larval propensities, 
particularly nourishment and sustaining propensities. 

McCann (1928, 2014, 2010, and 2016) contributed 
fundamentally as far as anyone is concerned of 
improvement and transformation of a few animal 
groups. He had made incredible commitment by 
contemplating the breeding propensities and times of 
Rana cyanophlyctis, Rana tigerina, Rhacophorus 
maximus, Rhacophorus maculatus, and so forth 
under institutionalized conditions. A few different 
specialists like Ayyangar (2015), Wall (1922), 

MUkerji (2011), Myers (2012), and Bhaduri and 
Kripalini (2014) additionally distributed some 
significant papers on Indian creatures of land and 
water during this enough said. 

In this manner Daniel (2013a, 2013b, 2015) 
distributed an arrangement on IIField Guide to the 
Amphibians of Western India. 1I Part I, II, III, and IV 
which stay the absolute best archives of Indian 
creatures of land and water. Abdulali and Daniel 
(2014) have given a concise record on the 
dissemination of Rana leithii. Daniel and Selukar 
(2014) revealed the conveyance of fungoid frog 
Rana malabarica (Bibron) at Jagbalpur, Madhya 
Pradesh. Basu and Mondel (2011), Dutta and 
Mohanty-Hejmadi (2016, 2012), Dash and Hota 
(2010), Mohanty-Hejmadi and Dutta (2011), Govil 
(2012) and Bhargava (2013) have contemplated 
different parts of Indian bullfrog Rana tigerina. 

Yazdani and Chanda (2011), Pillai ( 2013, and 
2011), Pillai and Pattabiraman (2011), and Das 
(2010) have likewise detailed some new types of 
frogs and their breeding propensities. The primary 
exhaustive work on Amphibian fauna of quiet valley 
was finished by Pillai (2016). Mohanty-Hejmadi and 
Dutta (2013) have distributed a few papers 
managing from science to the raising of land and 
water proficient hatchlings. 

Potential levels of adjustments in sex ratio 

When we discuss sex ratios, it is important to 
clarify at which level we are focusing. First, 
adjustment of sex ratio can occur at either the 
individual or population level. For the purposes of 
this review and the symposium, we are primarily 
focusing on individual variation in sex ratios, 
although these adjustments most certainly have the 
potential to subsequently influence population sex 
ratios as well. Second, we see adjustments in sex 
ratio at multiple age levels, and the current 
definitions of when adjustments in sex ratio occur 
can be confusing. Primary adjustment of sex ratio, 
in most cases, is limited to the developmental 
window prior to fertilization, influencing the number 
of individuals of a particular sex that are initially 
produced. However, in some species that exhibit 
environmental sex-determination (ESD), the 
number of individuals of a particular sex is not 
established until well after fertilization. We propose 
that the term primary adjustment of sex ratio should 
include all adjustments that happen before the 
initial sex of an individual is 
determined. Secondary adjustment of sex ratio is 
limited to the time-window after fertilization and is 
accomplished by the loss of one sex. Finally, 
adjustment of sex ratio can occur during adulthood 
and result in the transition from one sex to another, 
and thus a loss of one sex but a gain of the other. 
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For an in-depth discussion on the multiple levels at 
which sex ratios can be analyzed and manipulated. 

Evidence for hormone-mediation of sex ratios 

Skews in sex ratios either of offspring or of adults 
commonly are observed in response to 
environmental or social changes. For adjustments in 
phenotypic or genetic sex to occur, responses to 
these variables must first be transducer into a 
physiological signal that ultimately influences the 
process of sex-determination. Hormones are 
excellent candidates for this transduction because 
the endocrine system as a whole regulates 
physiological activities in ways that maximize survival 
in a constantly changing environment. Indeed, there 
is evidence from every vertebrate group in which 
mechanisms of adjustment or reversal of sex ratio 
have been studied, that hormones are involved in the 
adjustment of sex ratio at all levels. 

Hormonal mediation of sex ratios in humans 

Over the past century, a huge number of studies has 
documented sex ratios skewed in response to a 
variety of environmental and social changes, 
including, for example, marital status, social class  
natural disasters  and other stressful events such as 
wars and psychological stress. Because the sex 
ratios for human offspring are most often collected at 
birth, it is difficult to pinpoint when the influences take 
place. There is evidence for manipulation at both the 
primary and secondary levels. 

For primary adjustment of sex ratio to occur in 
humans or non-human mammals, there need to be 
either an excess of X-bearing or Y-bearing sperm, or 
differential abilities of those sperm to fertilize as a 
result either of sperm-function or egg-receptivity that 
differs on the basis of the sex chromosome carried 
by the sperm. Suggested that variation in 
testosterone:gonadotropin ratios in men and women 
at the time of conception underlie many of the 
skewed sex ratios seen in human populations. The 
potential relationship of the 
testosterone:gonadotropin ratio in men with the sex-
ratio of their offspring are supported by the findings 
that endocrine-disrupting compounds known to 
depress testosterone concentrations and induce 
testicular dysfunction also cause significant skews in 
the offspring‘s‘ gender. For example, men exposed to 
dibromochloropropane (DBCP), a pesticide that has 
estrogenic effects and lowers the 
testosterone:gonadotropin ratio in men  produced 
significantly more daughters. Some studies have 
even demonstrated changes in the ratios of X-
bearing sperm to Y-bearing sperm after exposure to 
endocrine-disrupting chemicals; persistent organ 
chlorine pollutants increased the proportion of Y-
bearing sperm in ejaculates . On the other hand, 
occupational exposure of men to stress, which 
elevates glucocorticoid concentrations 

and depresses levels of reproductive hormones 
generally, results in more female offspring. The 
influences of paternal stress could be mediated by 
elevation in levels of glucocorticoid, reduction in 
levels of sex steroids, or changes in other 
downstream mediators. 

SIZE FREQUENCY DISTRIBUTION 

while concentrating sexual challenge among male 
blue crab, Callinectes sapidus upheld that in sea-
going brachyuran, guys accomplished development 
at greater in size than females. Populace structure 
and science of crabs, Dotilla sulcata from Elgharqana 
was considered who detailed that in these crabs 
when size recurrence histograms utilizing 1mm class 
interim of carapace length were built it delineated 
that for both the sexes, the populace comprised 
transcendently of grown-up people. examined the 
size recurrence appropriation of mud crabs, Scylla 
spp. also, detailed that level of littler crab (littler than 
7cm CW) expanded in May, June and July and a 
slow diminishing from August to October and again 
increment during long periods of November. 
Based on these discoveries he held that in these 
crabs enlistment happened twice in year, first in 
may to June and furthermore in November broke 
down the wealth of crab, Thalamita crebata in 
Kenya and saw that in littler size for example 40.5-
55.44 mm females were recorded to be more 
various than guys. Anyway guys command in 
bigger size classes going from 55.4-80.44 mm. 
Studies on size recurrence dissemination was 
completed by Ali et. al. (2014) on mud crabs, 
Scylla serrate of Bangladesh where they 
announced that in guys the most extreme size 
(130mm CW) was seen in the period of May while 
least size (47 mm CW) in month of August with 
the modular class size to be 81-90mm. In females 
the greatest size (100 mm CW) was recorded in 
month of June and least (32 mm CW) in July. 
Further the recurrence of guys were seen as 
additional at class size 41-50 mm CW upto 81-90 
mm CW and less from that point, while in females 
the most extreme recurrence was recorded at 71-
80mm CW. 

CONCLUSION 

It is apparent from the review of literature that little 
attention has been given to the life history, 
breeding behaviour and endocrinological 
influenceson the development and metamorphosis 
of Rana curtipes. The present study is therefore, 
an attempt to introduce this little known tropical 
species to the scientific world and to establish the 
influence of temperature and hormones on 
development and metamorphosis. The results of 
the present study clearly indicate that Rana 
curtipes are nocturnal in habit, sluggish in their 
movements and uncomfortable in water. They 
approach water only during the breeding season. 
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A detailed reproductive cycles. study has been 
performed on the It is obse·rved that Rana curtipes is 
a seasonal breeder and has a prolonged 
reproductive period associated with south-west and 
north-east monsoons. Eventhough, May to October 
represents the active breeding phase, the onset and 
duration of it varies slightly from year to year 
according to the availability of rain. The oviposition 
coincides with low temlerature either in the morning 
or after a heavy rain in the evening or night. 

Sex ratio analysis reveals the presence of more 
males than females in the south Western Ghats 
population of Rana curtipes. A distinct difference in 
size between males and females are also found in 
this stuay. Males are comparatively smaller than the 
females. The current study shows that the 
development and metamorphosis of Rana curtipes is 
relatively prolonged and has larger tadpoles than any 
other tropical anuran species. Temperature has 
profound influence on the development period and 
size of Rana curtipes tadpoles. 
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