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ABSTRACT

Introduction: Labeo dyocheilus is one of the main freshwater species, significant food and game fish of Uttarakhand. Sexual
dimorphism is characterized as variation in outside morphology among males and females. This research would be useful to
adopt a better plan for its mono-sex culture, fish identification and to determine the eco-behaviour of fish.
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Objectives: Various researchers in the past about breeding biology, morphological characters and scientific taxonomy but lit-
erature gap are still present concerning sexual dimorphism. To study the age and sex-dependent morphological variation were
the objectives to fulfil the literature gap.

Methods: Sampling was done in Western Ramganga River Uttarakhand, for this study we use wild-got fishes and laboratory-
reared fishes. Measurement of various morphometric parameters was according to protocol and analyzed statistically as well.

Results: Labeo dyocheilus show sexual dimorphism at various life stages. During our examination, various findings came out
about the variation mainly in colour, morphometric count and appearance of special structures in the body of fish. Colour vari-
ation was noticed differently in the different age groups of fishes and this colour variation was also found in breeding and non-
breeding fishes. A total of five morphometric characters were specifically taken for this study, which shows a positive correlation
when these boundary plots are against the total length of the fish. While, various unique external appearances were found in
some of the fishes mainly in pectoral, pelvic and caudal fin areas.

Conclusions: Studied fish was showing age and sex-dependent sexual dimorphism in colour structure and appearances.
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INTRODUCTION results from an assortment of variables together with sexual
determination, natural selection, and the genders involving

Labeo dyocheilus (McClelland, 1839) is one among the sig- dimorphic niches. 57

nificant freshwater food fishes having a place with the fam- ' )

ily Cyprinidae, inhibiting State Uttarakhand in India with Various researches had been conducted in the past related to
discontinuous circulation in the streams of river Ramganga the aspect of sexual dlmorphlsm. In th‘? cxpanse ofh.ter3atu¥e,
Central Himalayas.! Generally, for the taxonomical identi- “° had chosen few for thls, examination. As Darfvm , dis-
fication, the study of variation in morphological characters cusses regular natural selection to sex, Andersson,* runs after

. . sexual choice in fishes. Zelditch, 8 research centred morpho-
and the external feature as well as sexual dimorphism of fish . S S . .
. N . . metric examination for the scientific classification in fishes.
is important %. Diverse niche, reproductive roles between the

L. . . Walker, °, research findings were about the ecological and
sex, inclination of one sex for specific traits over the other . o .
. . ... biological impact on fish morphology. Another supportive
sex, and intra-sexual rivalry can make a sexual variation in

s e ] ; literature in this field was of Jyoti and Sharma 2 research in
external structures.”* Variation in selective pressing factors ¢ figh scientific classification. Various research works had
faced by the sex can eventually bring about the evolution and

: : ©  been done before regarding the morphometric characters,
development of sexual dimorphism among the morphologi-  ¢¢ology, evolution and sexual dimorphism in fishes in dif-

cal traits.* Sexual dimorphism is common in animal taxa and  ferent fishes at various areas > !!
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Fishes show evidence of sexual dimorphisms as they show
variations in size, fins, body proportions, and colour 2. To
summarize the body shape and structure of fishes, geomet-
ric morphometric measurements of fish was used . Females
and males fish generally show variation in reproductive or-
gans, and also in external structures that were not directly
related to reproduction known as sexual dimorphism. There-
fore, this helped understand the behaviour, habitat ecology,
and life history of fish species.** The quantitative morpho-
metric study of variation in biological shape plays an inte-
gral role in the study of organismal biology '*. The geometric
morphometric method continues to be widely used to inves-
tigate questions regarding the effects of ecology and evolu-
tion on body shape.® Sexual dimorphism is widespread in
animal taxa that results from including a variety of factors
like sexual selection, natural selection, and the sexes occu-
pying dimorphic niches.®” In addition, knowledge of sexual
dimorphism and its appearance is also necessary to make the
morphological comparison between populations during on-
togeny.

Information on sex differences in fishes is significant
for farmers in mono-sex culture. To understand the ecol-
ogy, behaviour, and life history of a species, data regard-
ing sexual dimorphism is needed. Examining the distinc-
tive part of sexual dimorphism was the main objective of
the study. Likewise, information on the appearance of fish
and sexual dimorphism is essential during ontogeny, while
making morphological correlations between populations. In
this research, at first, we analyzed the sexual dimorphism
in external structures within fish populations, and any kind
of colour variation among individuals and the appearance of
the special structure of Labeo dyocheilus. Although sexual
dimorphism related differences in external appearance have
been noticed in many populations literature surveys revealed
no such information on Labeo dyocheilus. Hence this present
research work was conducted to analyze the variations in dif-
ferent morphometric and meristic characters towards sexual
dimorphism of the species.

MATERIALS AND METHODS

The specimens of Labeo dyocheilus were freshly collected
from River Western Ramganga Uttarakhand, India for 1 year.
A total of 102 specimens of different sizes and age groups
were subjected for measurement of morphometric and mer-
istic counts following Lowe McConnel °. All the measure-
ments for our study were taken by using Vernier and digital
callipers point to point to the nearest of 0.10 mm.

We gathered and examined the sample in two unique ways.
The initial one is wild-gotten fish, in which fishes were gath-
ered directly from the waterway and we broke down the wild
population in regular, which were browsed wide scope of

stream geological territory. The second way was laboratory-
reared fish, to analyze sexual dimorphism before and after
reproductive maturity.

These morphometric estimations were estimated with the as-
sistance of divider, estimating board, estimating tape and sin-
gle dish equilibrium to follow the strategy '*. Morphological
examination of both kinds of fish samples; Standard length
(SL), head length (HL), maximum body depth (MBD), snout
length (SnL), eye diameter (ED), pectoral-fin length (PC),
pelvic- fin length (PV), and anal fin length (AN) was esti-
mated to recognize sexual dimorphism.

The relationship of various logarithm transformed mor-
phometric parameters on total length was obtained by least
square method with the formula Y = a + b X where ‘Y’ is
the dependent variable (other morphometric boundaries like
standard length, head length and so on), ‘a’ is the intercept
value, ‘b’ is the regression coefficient and X is the independ-
ent variable (total length). The total length of the fish was
recorded with a precision of = 0.5 cm. The morphometric
readings were then converted into percentages and were ex-
pressed concerning total length and the actual values were
used to calculate correlation coefficients (r).

RESULTS

Sexual dimorphism in Labeo dyocheilus was studied
throughout the year. Various findings come out during this
research that was summarized pointwise in (Table 1), includ-
ing colour variation, fluctuations in the morphometric count
and a special appearance on the external body in both male
and female fishes.

We observed that the male and female fishes show variations
in their body colour. This colour variation was under five cat-
egories; young 2-year females have darker body colour (Fig.
1), young 1-year males and females have no colour variation
(Fig. 2), the reproductive female has very darker body colour
as compared to male fish (Fig. 3), radish colour around the
lateral line in only adult male (Fig. 4), radish colour show
variation around the lateral line in some adult male fishes

(Fig. 5).

We observed that male and female fish also differed in their
Morphometric count. The Morphometric count we observed
during our study includes standard length, head length, body
depth, snout length and eye diameter explained in (Table 2).
Variations were observed in; body size, head size, mouth
size, pelvic girdles size, dorsal fin size, pelvic fin size, and
anal fin size. All eleven types of Morphometric count related
variations are summarized pointwise in (Table 1). The total
length of fish shows a positive and significant correlation
with all other studied Morphometric parameters (Table 3)
that was 0.871 with standard length, 0.677 with head length,
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0.800 with body depth, 0.743 with snout length, and 0.561
with eye diameter.

We had also observed that the male and female fish were
showing some special character; that was nature of pectoral
fin in mature male fish was rough while smooth in female,
bulging in the abdomen of reproductively mature female fish
(Fig. 6), Dot-dot like structure that was tubercles around the
upper lip (Fig. 7), and snout structure in different sex in a dif-
ferent age (Fig. 8). Variations in three main fin related exter-
nal appearances were explanted in (Table 4) while findings
summarized pointwise in (Table 1) also shows the story of
sexual dimorphism in Labeo dyocheilus.

DISCUSSION

In our study male and female fish show sexual dimorphism,
Labeo dyocheilus show clear sexual dimorphism as in fishes
it was extremely normal ' !7. In animals, sexual dimorphism
occurs generally based on size and appearance '® likewise
during the investigation of sexual dimorphism we saw vari-
ety in different body structures and body shape and colour in
Labeo dyocheilus. In our investigation changes in shading of
fishes were seen at various periods of life history though nu-
merous specialists have detailed that morphological sexual
dimorphism in fish goes from changes in body colouration '°.

Fishes additionally show variety in their different fins that
was dorsal, pectoral, pelvic and anal fins. This finding was
similar to the result observed by Conway and Britz ° who
depicted outrageous osteological sexual dimorphism of the
pivotal skeleton. Anal fin of fish Puntius binotatus was re-
corded and which was also showing variations *. Variety
in different fins in male and female was additionally refer-
enced in literature by different scientific workers. This point
is coordinate with Park et al., 1° discoveries about the rapid
growth in the first and second spines of the dorsal fin at the
degree of various sexes.

Different extraordinary characters were likewise reported dur-
ing the clarification of sexual dimorphism in Labeo dyochei-
lus, correspondingly development of tubercles on the fins dur-
ing reproducing season 2. We noticed male and female fish
of Labeo dyocheilus having different morphological varieties,
however restraining or having a similar ecological niche. Sex-
ual dimorphism could likewise be a practical change for vari-
ous propensities for the genders 2. Labeo dyocheilus show
sexual dimorphism during breeding season likewise compara-
tive report additionally distributed by another researcher who
told that effect of physio-chemical factor and sexual dimor-
phism is the conceptive necessities of the adults 722,

Reproductively mature female fish show external bulging in
ventral side only during the breeding season, it was also ex-
pected that the body shape of a fish matures especially the

shape of the abdomen as reproductive structures develop in
the fish body 7. Young males and females showed no colour
variation, reproductive mature darker colour, and radish col-
our in male were reported in our study, this study was mainly
supported by various previous literature 13,

CONCLUSIONS

In this piece of composing, we are going towards the conclu-
sion of the finding regarding the aim and objectives. Labeo
dyocheilus show sexual dimorphism at different levels so
this information would be helpful to receive better arrange-
ment for its mono-sex culture by the mature fish identifica-
tion. Information on a different part of sexual dimorphism
was useful to decide the eco-behaviour of the fish all through
life history. This examination satisfies the gap concerning
writing in the particular zone.
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Table 1: List of major findings to explain sexual di-

morphism; variation in Colour, Morphometric count and special appearance noticed in male and female

fishes.
Colour Morphometric count special appearance
* Young 2-year females have + Sexual dimorphism was always present in the » The pectoral fin of mature males
darker body colours. population. was rough.

The non-reproductive male :
was lighter in colour. .

Males have larger heads

Young 1-year male and female .
have no colour variation.
Reproductive females have very
darker body colour as compare
to males.

. large
Radish colour around the lat-
eral line in some adult males.

+ The pelvic fin of the female is more pointed and

large

Males have larger mouths

females have larger body sizes

+ females have larger pelvic girdles

+ Adult females are larger than adult

The dorsal fin of the female is more pointed and

+ No sexual dimorphism in eye diameter.

+ The pectoral fin of mature females
was smooth.

+ External bulging in the ventral side
of mature female.

» Dot-dot like structure around the
upper lip in females is more pro-
nounced as compared to males.

*  Marked structural variation in the
snout of young and adult males
and females.

* Anal fin of the female is more pointed and large

+ No sexual dimorphism at head length.

Table 2: List of morphometric parameters and their explanation that was measured during the study

S.N. Morphometric Parameters

1.

2.

3
4.
5

Code

Standard length SL
Head length HL
Body depth BD
Snout length SnL
Eye diameter ED

Description of measured parameters

Length from snout to the origin of the caudal fin.

Length from snout to the posterior most of operculum.
The maximum vertical length of the body (deepest part of the body)
Length from snout to the anterior-most margin of the eye orbit.

The maximum length of eye orbit from one margin to other
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Table 3: The mean value, Correlation coefficient and Regression analysis of data obtained from various mor-
phometric parameters to know relation among various characters.

Morphometric Mean Correlation coef- Remarks Regression Equation
Parameters (cm) ficient ‘v’ (y= a+bX)

1. Standard length 31.89 0.871 significant at 0.01 level 7.515+.434X

2. Head length 7.84 0.677 significant at 0.01 level 2.884+.201X

3 Body depth 9.36 0.800 significant at 0.01 level 2.043+.195X

4. Snout length 5.02 0.743 significant at 0.01 level 1.083+.177X

5 Eye diameter 1.08 0.561 significant at o.o1 level 1.062+.195X

Table 4: List of some external appearance and its explanation that was measured during study

S.N. External appearance Code Description of measured parameters

1. pectoral-fin Size PC Size of ventral paired fin at anterior side near to gills

2. pelvic-fin Size 13% Size of ventral paired fin present between pectoral-fin and anus
3. caudal-fin Size CD Size of posterior-most fin or tail fin

Figutr 1: Young 2-year female have darker body colour.
Figure 3: Reproductive female have very darker body colour

as compare to male.

Figure 2: Young 1-year male and female have no colour vari-

ation. Figure 4: Radish colour around lateral line in only adult male.
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Figure 5: Radish colour show variation around the lateral line

in some adult male. Figure 7: Dot-dot like structure around upper lip in female is

more pronounced.

Figure 6: External bulging in the ventral side of mature female.  Figure 8: Marked structural variation in the snout of young and
adult male and female.
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