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ABSTRACT

The present study was conducted to assess the sex ratio of the fish, Puntius ticto in the spring fed river Aasan in
western Doon valley for a period of one year. Being an economically important but ignored species, its sex ratio
assessment will help in understanding its occurrence and abundance in this area. During the study a total of 109
individuals were collected and their sex determined. In monthly study, the sex ratio varied from 1.66 male:1.00
female in the month of June to 1.00 male:1.60 female in the month of July, whereas in seasonal study it was
recorded highest in spring season as 1.22 male:1.0 female and lowest in monsoon season as 1.00 male:1.56
female.
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1. INTRODUCTION of fishery science. It is important to determine

methods for guaranteeing relative fishing between the
Fundamental information on the sex-ratio assessment  two sexes. The Indian minor carp, Puntius ticto of the
of fishes is significant in the administration practices  Aasan River, is a little sized fish. Because of absence
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of sufficient biological data of the fish, this species is
not considered economically significant in the
Uttarakhand. Considering its importance, the present
study was performed to assess their sex ratio. The
Sex-ratio structure study depicts the abundance of any
sex at a particular time [1]. Generally, in a sound
healthy fish population the sex ratio is considered as
1:1. Some hill-stream fishes and prawn showed
dimorphic nature [2,3]. Sexual dimorphism in Puntius
ticto has been accounted from Kumaun Himalayan,
India [4]. In a preliminary investigation, the sexual
dimorphic nature of Puntius ticto (Ham.—Buch.) in
River Aasan from Doon valley was also noticed.

So, the current investigation was performed on Indian
minor carp, Puntius ticto in spring fed River Aasan
from western Doon valley, District-Dehradun,
Uttarakhand, India, during a time period of one year.
Some fish scholar reported on  Sex-Ratio
investigations of Indian freshwater fish fauna [5-20].
The Present work was in continuation with prior
investigations and it comprising of understanding of
the sex populace ratio of freshwater fish Puntius
ticto in the foothill area of western Doon valley from
River Aasan, India.

2. MATERIALS AND METHODS

For the present examination, 109 specimens of the
freshwater fish, Puntius ticto were collected during
April 2020 to March 21 from Aasan stream of
30°22°53.1°'N 77°47°51.9" E from the local boys who
caught them by the conventional fishing gears
[21,22,23]. All collected samples were sexed by
gonad observation under a binocular microscope to
identify the mature females. For every sample,
morphometrics were recorded. Total length (TL) and
Standard length (SL) were estimated to the nearest
mm. Body weight (BW) was taken on a digital
balance with 0.001 g precision. After compiling
morphometrics information of the fish, the samples
were preserved in 5% formalin.

The numbers of fish sample were segregated on the
basis of their sex (male and female) to determine the
percentage composition of each sex. This helped to
understand the distribution of sexes in different
months, season and pooled data wise sex population
structure. Sex-ratio was resolved for entire period of
study and their significance was tested by Chi-Square
test (y?) using the following equation [1]:

% = (O-EYIE,
Where;

O = Observed value
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E = Expected value.

Significance was determined by using table value at
Fy o5 variable.

3. RESULTS

Out of 109 individuals 57 were females and rest 52
were males. Maximum fish were collected in the
month of July (13 individuals) and minimum in the
months of May, September and January (07
individuals in each). Only in the month of April and
June the male ratio was higher than the female ratio.
In the rest of the months, female ratio was found
equal (October, November and February) or dominant
over the males. The highest sex ratio was recorded as
1.66male: 1.00 female in the month of June whereas
the lowest was observed as 1.00male: 1.60 female in
the month of July. Season wise data showed that
maximum individuals (26) were collected in the
winter season and minimum (15), in summer season.
The sex ratio in spring season was 1.22male: 1.00
female and in monsoon season 1.00male: 1.56
female.

4. DISCUSSION

In the present study, an average sex ratio of 1.00male:
1.10female was found in Puntius ticto from Aasan
River. Bahuguna and Dobriyal [20] reported a 1male:
1.17female proportion in Puntius conchonius from
river Mandal of Garhwal Himalaya. The male female
sex proportion in P. vittatus was observed as 1:2 [6].
The presence of more females in the majority of the
months might be due to the susceptibility of females
as reported by Bhatnagar [24]. Sobhana and Nair [25]
showed a 1:2 proportion in P. sarana, however
Kumar and Siddiqui [26] noticed a 1:1 proportion.
This deviation from the report of Sobhana and Nair
[25] might be attributed to the distinction in populaces
occupying in various locality as observed by Nikolsky
[27]. Islam and Hossain [5] found a 1:1 proportion in
P. stigma.

Dobriyal et al. [28] observed the sex ratio of 1.00
male: 1.028female during their study in Crossocheilus
latius latius from the river Mandakini which was very
close to the natural population ratio. The sex ratio of
Puntius vittatus was 1 male: 2 female as noticed by
Jameela Beevi and Ramachandran [6] from
Ernakulam district, Kerala. The male: female ratio of
1:1.15 was observed in Cirrihina reba by Shendge
and Mani [29]. Bahuguna et al. [9] noticed the sex
ratio of 1.29 male: 1.00female during their study in
Barilius vagra. A male: female ratio of 1.00: 1.24 in
Garra lamta from the Kalapani spring fed stream
was observed by Bahuguna et al. [12].
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Table 1. Month wise sex ratio of Puntius ticto during April 2020 to March 2021 from spring fed river

Aasan

Month Total F M % of F % of Sex Sex xz Remarks

no. of M Ratio  Ratio

fish F M
April 2020 09 4 5 44.44 55.56 1.00 1.25 0.056 NS
May 07 4 3 57.14 42.86 1.33 1.0 0.071 NS
June 08 3 5 37.5 65.5 1.00 1.66 0.25 NS
July 13 8 5 61.54 38.46 1.60 1.0 0.346 NS
August 10 6 4 60 40 1.50 1.00 0.2 NS
September 07 4 3 57.14 42.86 1.33 1.00 0.071 NS
October 10 5 5 50 50 1.00 1.00 0 NS
November 08 4 4 50 50 1.00 1.00 0 NS
December 11 6 5 54.55 45.45 1.2 1.00 0.045 NS
January 2021 07 4 3 57.14 42.86 1.33 1.00 0.071 NS
February 08 4 4 50 50 1.00 1.00 0 NS
March 11 5 6 45.45 54.55 1.00 1.2 0.045 NS
Total 109 57 52 52.29 47.71 1.10 1.00 0.115 NS

F — Female fish; M — Male fish; ’ — Chi square value; NS- Not significant;

Table 2. Season wise sex ratio of Puntius ticto during April 2020 to March 2021 from spring fed river

Aasan

Season Total F M % % Sex Sex 1 Remarks

no. of of of Ratio Ratio

fish F M F M
Spring 20 9 11 45 55 1.00 1.22 0.1 NS
(Mar. & Apr.)
Summer 15 7 8 49.67 5333 1.00 1.14 0.033 NS
(May & June)
Monsoon 23 14 9 60.87  39.13 1.56 1.00 0.544 NS
(Jul. & Aug.)
Autumn 25 13 12 52 48 1.08 1.00 0.02 NS
(Sep., Oct. & Nov.)
Winter 26 14 12 53.85 46.15 1.16 1.00 0.077 NS

(Dec., Jan. & Feb.)

F — Female fish; M — Male fish; y’— Chi square; NS- Not significant

Bahuguna and Balodi [19] reported a 1.71male:
1.00female sex ratio in Labeo dyocheilus from the
western Ram Ganga River which was significant.
Allison et al. [30] suggested that the sex ratio
divergence might also be explained by partial
segregation of ripe forms through preference school
formation rendering one sex more vulnerable to
capture. Although, the preponderance of males have
also been reported for some other fish species such as
Parailia pellucida [31].

As indicated by Nikolsky [32], the ideal sex
proportion may shift radically because of being
influenced by various factors. He revealed the
predominance of females in fishes, particularly in
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fishes where the males produce various patches of
sperms yet females produce just one bunch of ova.
Various populaces hindering various locations show
distinctive sex proportions [27].

5. CONCLUSION

On the basis of the above results, it may be concluded
that a 1.00male: 1.10female sex ratio population in
Puntius ticto is present in Aasan River. The maximum
collection of July (13 fish), a part of monsoon, did not
correlate with the maximum collection of winter (26
fish). Thus, a further detailed study with several spots
of collection with several replications is
recommended.
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