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ABSTRACT

This study was carried out to find the sex ratio (Male:Female) of two Teraponid species of Family Teraponidae (i.e.,
Terapon jarbua and T. puta) from Pakistan. The result of present investigation shows the dominance of female
Teraponid over male Teraponids along Karachi coast, Pakistan.
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INTRODUCTION

The sex ratio of a fish provides accurate information on appearance of male and female and domination of sex
in a population (Adebiyi, 2013). According to Arocha et al. (2010) studies on sex ratio help to determine female
fecundity. Studies on sex ratio facilitate to recognize the population behavior and fecundity as well as, to understand
the seasonal differences in sexes and the growth rate between sexes (Gogoi and Goswaini, 2014). The sex ratio may
differ significantly from species to species and may differ from year to year in the same population but in most
cases, it is close to one i.e., 1 male:1 female (Zin et al., 2011). Many researchers have published their work on
reproductive biology of fishes from all over the world such as, Rheman et al. (2002) from Bangladesh, Ozen and
Balci (2012) from Turkey, Sujatha and Shrikanya (2013) from India and Kokokiris et al. (2014) from Greece.

The sex ratios of male and female for the different species of fishes from Pakistan have been reported by
various workers including Hoda and Ajazuddin (1992) observed sex ratio 1.54 male: 1 female for Otolithes cuvieri
and 1 male: 1.20 female for Johnius elongates. Khan and Hoda (1993) reported sex ratio 1 male: 1.6 female of
Euryglossa orientalis. Khan and Imtyaz (2004) examined sex ratio 1 male: 1.36 female in Pomadasys maculatum.
Khan et al. (2005) determined the sex ratio 1 male: 1.04 female for Sardinella longiceps. Other scientists have also
worked on sex ratio in fishes from many other regions of the world, such as Mortuza and Rehman (2006) observed
total sex ratio in Rhinomugil corsula as 1 male: 1.247 female in Rajshahi region Bangladesh. Sahinoz et al. (2011)
found sex ratio as 1 male: 1.04 female in Liza abu from Turkey. These differences in sex ratio may be attributed to
growth differences, sexual dimorphism, or migration (Rahman et al., 2012). Liao and Chang (2011) also
investigated that mortality, growth rate, longevity, sex reversal, season, fishing methods and fishing grounds are the
important factors which alters the distribution of sexes in a population. Adaptations in population, reproductive
behavior of fishes, availability of food and environmental conditions are some other important factors which brings
variations in sex ratio (Oliveira et al., 2012). According to Roomiani et al. (2014) sex ratio may differ due to several
reasons such as, alterations in mortality, growth rate, long life, sex reversal or migration in-and-out of fishing
grounds. Though, high mortality of a sex and greater longevity of other sex may also cause an alteration in sex ratio
from hypothetical ratio (Rahman et al., 2012). The movement towards or from the sampling area is an important
factor which make differences in sex distribution in a population (Ghosh et al., 2014). These alterations of sex ratio
from the hypothetical ratio might be due to more active movement of males than females so, the chance of capture
reduced for the male fishes (Shobikhuliatul et al., 2013). According to Nzeh (2010) if females outnumber, males in a
population so, there will be more chance to lay more eggs and the rate of survival will also increase. Still, these
changes in sex ratio might be attributed to the natural or fishing mortalities by means of sex (Zudaire et al., 2010).

MATERIALS AND METHODS

During January 2013 to December 2014, a total of 1298 specimens of Teraponid fishes (Terapon jarbua and T.
puta) were collected from commercial landings at Karachi coast, Pakistan. Sex ratio of Teraponid fishes was
calculated by dividing the number of females with the number of males. The results for sex ratio were tested with
Chi-square test (x?) for both Teraponid species. The significance level was set at 5% (o= 0.05) to test the observed
sex ratio against the expected ratio of 1:1.

x%2=2(0 - E)%E
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Where,
O = observed quantities/ numbers
E = expected quantities/ numbers
Following equation was used to calculate the expected frequencies,
E = R.C/n
Where,
R= rows; C= columns; n= total number

RESULTS

From the present investigation, it was revealed that the monthly frequencies of male and female Terapon jarbua
ranged from 33.33% to 66.67%, respectively (Table 1). During the year 2013, the overall sex ratio of T. jarbua was
found as 1 male:; 1.12 female that was not significantly departed from the hypothetical sex ratio that was 1 male: 1
female (x%= 8.331; p > 0.05). The overall sex ratio recorded for T. jarbua in the year 2014 was 1 male: 1.06 female
and proved to be not significant (x%= 7.304; p > 0.05). Whereas the overall sex ratio during the whole study period
from January 2013 to December 2014 for T. jarbua was found to be at 1:1.08 which was close to the hypothetical
ratio of 1 male: 1 female and found to be not significantly depart from the hypothetical sex ratio 1 male: 1 female
(x%=15.75; p > 0.05).

Table 1. Monthly variation in sex ratio of Terapon jarbua (Jan 2013 to Dec 2014).

Month Total No. No. of Males % Males No. of Females % Females Ratio M:F
January 18 12 66.67 6 33.33 1:0.50
February 26 10 38.46 16 61.54 1:1.60

March 38 18 47.37 20 52.63 1:1.11
April 22 9 40.91 13 59.09 1:1.44
May 19 9 47.37 10 52.63 1:1.11
June 15 5 33.33 10 66.67 1:2.00
July 17 6 35.29 11 64.71 1:1.83

August 11 5 45.45 6 54.55 1:1.20

September 24 13 54.17 11 45.83 1:0.85
October 21 13 61.90 8 38.10 1:0.62
November 28 13 46.43 15 53.57 1:1.15
December 11 5 45.45 6 54.55 1:1.20
Total 2013 250 118 47.20 132 52.80 1:1.12¢
January 44 25 56.82 19 43.18 1:0.76
February 29 12 41.38 17 58.62 1:1.42
March 31 14 45,16 17 54.84 1:1.21
April 37 18 48.65 19 51.35 1:1.06
May 21 7 33.33 14 66.67 1:2.00
June 17 8 47.06 9 52.94 1:1.13
July 19 9 47.37 10 52.63 1:1.11
August 67 33 49.25 34 50.75 1:1.03
September 42 26 61.90 16 38.10 1:0.62
October 32 14 43.75 18 56.25 1:1.29
November 62 29 46.77 33 53.23 1:1.14
December 25 12 48.00 13 52.00 1:1.08
Total 2014 426 207 48.59 219 5141 1:1.06

Total (Jan 2013 to

. c
Dec 2014) 676 325 48.07 351 51.92 1:1.08

Note: € on sex ratio indicates that Chi-square test (x2) was not significant at 5% level (p>0.05).
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Table 2. Monthly variation in sex ratio of Terapon puta (Jan 2013 to Dec 2014).

Month Total No. No. of Males % Males No. of Females % Females Ratio M:F
January 20 13 65.00 7 35.00 1:0.54
February 31 10 32.26 21 67.74 1:2.10

March 39 16 41.03 23 58.97 1:1.44

April 29 6 20.69 23 79.31 1:3.83

May 16 8 50.00 8 50.00 1:1.00
June 16 12 75.00 4 25.00 1:0.33
July 11 2 18.18 9 81.82 1:4.50
August 17 8 47.06 9 52.94 1:1.13
September 25 8 32.00 17 68.00 1:2.13
October 21 4 19.05 17 80.95 1:4.25
November 33 5 15.15 28 84.85 1:5.60
December 27 10 37.04 17 62.96 1:1.70
Total 2013 285 102 35.79 183 64.21 1:1.79%
January 18 11 61.11 7 38.89 1:0.64
February 45 17 37.78 28 62.22 1:1.65
March 59 19 32.20 40 67.80 1:2.11
April 31 4 12.90 27 87.10 1:6.75
May 23 10 43.48 13 56.52 1:1.30
June 10 2 20.00 8 80.00 1:4.00
July 16 4 25.00 12 75.00 1:3.00
August 14 5 35.71 9 64.29 1:1.80
September 19 7 36.84 12 63.16 1:1.71
October 28 6 21.43 22 78.57 1:3.67
November 49 15 30.61 34 69.39 1:2.27
December 25 11 44.00 14 56.00 1:1.27
Total 2014 337 111 32.94 226 67.06 1:2.04¢

Total (Jan 2013

. a
to Dec 2014) 622 213 34.24 409 65.76 1:1.92

Note:  on sex ratio indicates that Chi-square test (x2) was significant at 5% level (p<0.05)
€ on sex ratio indicates that Chi-square test (x2) was not significant at 5% level (p>0.05).

During January 2013 to December 2014, the monthly percentage of male and female Terapon puta was
observed as 33.33% to 66.67% (Table 2). For the duration of January 2013 to December 2013, the sex ratio of T.
puta was 1 male: 1.79 female which was significantly different from the hypothetical sex ratio (x%= 34.323; p <
0.05). The overall sex ratio of T. puta during January 2014 to December 2014 was found as 1 male: 2.04 female that
was not significantly different (x?= 18.328; p > 0.05) from the expected ratio of 1:1. The overall sex ratio of T. puta
during the whole study period (January 2013 to December 2014) was observed as 1 male: 1.92 females, which were
significantly different (x2= 53.565; p < 0.05) from hypothetical ratio.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 18 (3): 561-566, 2021.




564 MUSARRAT-UL-AIN AND R.Y. FAROOQ

DISCUSSION

Teraponids examined in this study (Terapon jarbua and T. puta) were found to have different sex ratios than
what has been reported in other studies on these species (Nandikeswari et al., 2013 and 2014). Sex ratios reported in
the present study indicated that females were more abundant than males in both Teraponid species. This result
differed from Nandikeswari et al. (2013) for T. puta and Nandikeswari et al. (2014) for T. jarbua where in both
studies from India, males were found to be more abundant than females. The differences in sex ratio of same species
from different localities might be due to the difference in the time of the study, sampling methods or environmental
conditions (Al-Jufaili, 2013). High mortality of a sex and greater longevity of other sex may also cause an alteration
in sex ratio from the hypothetical ratio (Chang et al., 2008; Rahman et al., 2012). The abundance of females in this
study might be due to the gear bias. Females are larger and heavier than males of the same size and have larger
gonads because they are coming into spawn and therefore, they get stuck in the nets easily (Jency et al., 2008;
Gandhi et al., 2013 and 2014). These differences in sex ratios might be ecologically or genetically or due to the
combination of these two factors (Lawson et al., 2010). Sex ratio may alter due to sampling strategies or gear
selectivity (Nandikeswari et al., 2013). Further, sex reversal was not observed in the present studies, therefore
differences in sex ratios may be associated with mortality, growth rate or fishing strategies.

Parallel to this study, many scientists have examined the dominance of females over males for different fish
species from many areas of the world such as, Mousavi-Sabet et al. (2012) have reported the supremacy of females
over males for Cobitis faridpaki. Guclu and Kucuk (2011) also found the female to male sex ratio as 1.10:1.00 for
Aphanius mento; Shamsan and Ansari (2010) have reported most females for Sillago sihama. Deshmukh et al.
(2010) also investigated the domination of females for Sardinella longiceps. However, other scientists have reported
that male outnumbered female in many fishes such as, Lawson and Olagundoye (2011) established the sex ratio for
Polydactylus quadrifilis as 1 male: 0.49 females; Vicentini and Araujo (2003) examined the dominance of males
over females for Micropogonias furnieri. There are several reasons which affect the distribution of sexes in a
population such as different habitats (Vicentini and Araujo, 2003), availability of food (Lawson and Doseku, 2013),
gear selectivity (Mortuza and Rahman, 2006) and migration (Eryilmaz and Meric, 2005).

CONCLUSION

The results of sex ratio illustrated the abundance of female Teraponids (T. jarbua and T. puta) in total catches
which might be a bias of fishing gear. Slow movement and heavier body of females than males increased the chance
of capture, resulting in the increased numbers of females of Teraponid species (T. jarbua and T. puta) in commercial
catches around Karachi Coast, Pakistan.
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