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Abstract

Berried females of Liza subviridis (Valenciennes 1836) were collected from the fish landing centers of
Cox’s Bazar (Bay of Bengal) to estimate the maturity stages, gonado somatic index (GSI), ova diameter,
fecundity, breeding time and both the macroscopic and microscopic appearance. Data were collected for
consecutive 6 months following seasonal patterns. Study revealed that the breeding period of Liza
subviridis (Valenciennes 1836) was found to occur from last December to January with January as peak.
The GSI ranges from 0.83 to 25.71. The ova diameter was found ranging from 0.07 mm to 0.60 mm and
highly related with mean GSI. Fecundity was calculated to be 32,010 to 1,86,662, which showed high
fecundity compared to other marine fish. There was found no significant correlation between fish weight
and body length of Liza subviridis.
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1. Introduction

The green back grey mullet Liza subviridis (Valenciennes 1836) is cultured in many
developing nations. It is a brackish water fish commonly available in shallow coastal waters,
estuary and mangrove swamps of Bangladesh. Locally called “JatiBata’> in Bengali and
belongs to the family Mugilidae of order Mugiliformes. In Bangladesh Liza subviridis occurs
along the coastal regions of the Bay of Bengal. The adults and juveniles of this species are
hardy, euryhaline, eurythermal and not competitor of food. School occurs in shallow coastal
waters, enters lagoons and estuaries to feed. Juveniles often occur in shrimp culture farms as
wild species and often forage in mangrove swamps. As an international group of fish, in the
family mugilidae, grey mullet group is widely distributed in the coastal waters of tropical and
subtropical regions extending from 42 °N to 42 °S !, This species is important and meeting the
subsistence protein requirements of the people of the Pacific basin, South East Asia, India,
Bangladesh, the Mediterranean and Eastern European countries and in many parts of Central
and South America. Mullet is omnivorous species and can be stocked in both brackish and
freshwater pond, and therefore the grey mullet is expected to play an important role in future
productivity as a result of efficient utilization of water area 21, Though this fish is very familiar
with the local consumption in Bangladesh, still it is not properly exploited but it can play an
important role to fulfill the demand of the local consumption. Moreover, the surplus can be
exported to the foreign countries. Liza subviridis with her tasty and rich flesh is valued
commercially, presents 70-80% of total mullet found in the coastal regions of the Bay of
Bengal. It is adapted for cultivation in brackish water ponds and gives good result in poly-
culture with shrimps, which is preferred by people as food fish. Knowledge on fish breeding
performance is important to evaluate the commercial potentiality of its stock, life cycle, culture
and management >4, Several studies on pelagic and demersal fish breeding biology had been
conducted so far worldwide > ¢, However, though L. subviridis is one of the highly esteemed
table fish both at home and abroad, yet very little work has so far been reported on its breeding
performance from the Bay of Bengal. Hence, this study was conducted to investigate the
breeding performance considering the economic importance of this species.

2. Materials and Methods

A total of 30-berried females of L. subviridis were collected in different seasons (monsoon and
post-monsoon) from the fish landing centers of Cox’s Bazar, Bangladesh for this study. The
collected fishes were immediately brought to the Laboratory of the Institute of Marine
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Sciences and Fisheries, University of Chittagong for future
analysis. All specimens were washed thoroughly with tap
water. Total length and standard length of each fish were
measured in nearest centimeter (cm). Body weight of each fish
was measured by means of a pan balance in nearest gram (g).
Before weighing the fishes, excess water was removed with
blotting paper. Ovary from the each fish was removed by
dissecting out the abdomen. The two lobes of each ovary were
dried off by removing excess fluid with blotting paper. They
were then weighed on a pan balance to the nearest 0.01g.
Ovary of the fish was categorized as immature, maturing,
mature and spent. Fecundity was determined following the
standard method ["l. Five cross sectional samples were taken
randomly from anterior, middle and posterior regions of the
two lobes of each ovary. The eggs in each sample of five
sections were counted and mean value was then calculated.
The diameter of eggs was determined with the help of an
ocular micrometer. Gonado Somatic Index (GSI) was
computed by following Kader 1. The value of correlation co-
efficient (r) between fecundity and total length, standard
length, body weight and gonad weight were calculated. The
regression line of fecundity on the aforesaid parameters was
established. All of the statistical analyses were carried out
following Spiegel ™ and the mathematical relationships
between fecundity and that of the other parameters were
determined by following Lagler et al. B1.

3. Results and Discussion

The total length of the sampled fish ranged from 14 cm to 25
cm with the total body weight of the berried female ranged
from 108 g to 140 g followed by gonad, ranged from 1.0 g to
36.0 g (Table 1). The female reproductive organs of Liza
subviridis (Valenciennes 1836) consisted of bi-lobed gonads.
The ovary was asymmetrical in respect to size, length and
weight. Gonads of different stages of maturity differed in
shape, size and color in different seasons. The lobes of each
ovary were found elongated and flat. Left lobe was slightly
lager in most cases. Central region of each lobe was broader.
The two lobes, situated on the dorsal side of the body cavity,
were connected by mesenteries on the dorsal surface. The two
ducts, extending from the posterior end of each lobe, united to
form a common gonoduct leading to urinogenital pore. Based
on color changes, external morphology, transparency, ova size
the ovary was divisible into four maturity stages i.e.,
immature, maturing, mature and spent, which showed the
detail of the morphological changes taking place in different
maturity stages of the ovary (Table 2). In immature stage
ovaries found bi-lobed, almost symmetrical, thin, transparent
extending more than half of the length of body cavity. Eggs
were minutes, visible under high magnification. Egg diameter
ranged from 0.08 mm to 0.18 mm. Gonado Somatic Index
(GSI) ranged from 0.83 to 2.97. Maturing stage was
characterized by more enlarged ovaries, granular appearance
and almost symmetrical, extending more than half of the
length of body cavity. Ova were visible to the eye. Egg
diameter ranged from 0.20 mm to 0.46 mm and GSI ranged
from 3.82 to 10. In mature stage, ovaries were found much

more fattened in the middle portion and tips are slightly
pointed. The eggs were separated from each other and visible
through transparent thin layer. The color of ovaries was fade
yellow. Egg diameter ranged from 0.47 mm to 0.60 mm with
the GSI ranged from 15.25 to 25.71. Spent stage was
characterized by irregular in shape eggs, eventually ruptured
and the eggs became dark under microscope. Egg diameter
ranged from 0.07 mm to 0.10 mm and GSI ranged from 0.91
to 2.27. Studies of above different stages described by number
of researchers [® 1% 1. The GSI of L. subviridis ranged from
0.83 to 25.71. The highest of GSI was recorded for mature
stage in January (25.71) and minimum GSI was found in
September (0.83).The seasonal variation of GSI values is
shown in Table 3. During the study period, relatively higher
values of GSI were observed in the month of December
(22.95) to January (25.71) which indicated one peak of the
GSI in a year, meaning that this fish breeds one time annually
within December to January. GSI values in female L.
subviridis of the study agreed with Nash and Shehadeh ™ and
Yashouv 'l who worked on female Mugilcephalus. The peak
of GSI value in the month of December and January indicated
their spawning season, which agreed with the species of Liza
parsia, spawned between January and March 1. Ova diameter
of L.subviridis ranged from 0.07 mm to 0.60 mm. The highest
value of ova diameter was recorded for mature stage. The
minimum ova diameter was found in January (0.07mm) and
the ova size reached its peak during the breeding month in
December (0.56) to January (0.60 mm). The minimum and
maximum ova diameter was found in post monsoon (Table 3).
Observation of fecundity revealed that berried females of L.
subviridis carried about 32,010 to 1, 86,662 eggs (Table 1).
The fecundity was found minimum when the fish was having
23cm of total length and body weight of 110 g, while
maximum fecundity was found in a fish having total length of
23 c¢cm and body weight of 120 g. There as found no significant
relation between fecundity and body weight. The mean
numbers of eggs were 82,335 for a fish with a mean of total
length of 21.18 cm and mean weight of 120.17g. The variation
of fecundity is very common in fish as stated by other studies
elsewhere 12 13 1415, 8,16, 17 and numerous factors including
nutritional state ['® 1] time of sampling and maturity stage "3
and racial characteristics [?°! have been suggested to explain
variation in fecundity both within and between fish population.
The fecundity of mullets generally increases with the increase
of size of females, thus fecundity and quality of the sexual
products seem to alter as the growth rate of the spawners
changes !, According to El-Maghraby et al. ??l that fecundity
increases at a rate of about three times the length of the fish, as
in Mugilcapito from Lake Borullus. This study also stated that
the variation in fecundity between fishes of the same age is
greater than the variation between fishes of the same weight or
length. Consequently, fecundity is important in fish breeding
biology, as fecundity is the season’s crop or number of eggs
released by an individual fish during a spawning season.
Moreover, the study of fecundity is important to have a full
understanding about the periodicity of spawning 1231,

Table 1: Observations of breeding performance of Green Back grey Mullet L. subviridis collected from coastal water of the Bay of Bengal,

Indian Ocean.

Total

Standard

Total body

Gonad

Collection period length (cm) | length (cm) | weight (g) | weight (g) GSI Fecundity Egg diameter (mm)
Post Monsoon 18-25 14-20 108-140 01-36 0.91-25.71 | 32,010- 88,918 0.07-0.60
Monsoon 14-25 11-20 115-140 01-3.8 0.83-2.97 | 72,676-1, 86,662 0.08-0.20
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Table 2: Color, size, gonadosomatic index and ova diameter in different maturity stages in the ovary of L. subviridis.

Maturity stages Color GSI Ova diameter (mm)
Immature Pinkish 0.83-2.97 0.08 - 0.18
Maturing Yellowish 3.82-10 0.20-0.46

Mature Fade yellow 15.25-25.71 0.47-0.60
Spent Reddish 091 -2.27 0.07-0.10

Table 3: Seasonal variation of mean GSI and ova diameter of L. subviridis.

Collection period No. of fish Mean range of GSI Egg diameter (mm)
Post Monsoon 20 0.91 —24.45 0.09—-0.18
Monsoon 10 0.91-2.70 0.07 - 0.59
4. Acknowledgements 14. Mian AM, Dewan S. Studies on some aspects of biology

Authors express sincere thanks to the Institute of marine
sciences and fisheries for providing logistic supports during
this study.

5. References

1.

10.

11.

12.

13.

Nash CE, Shehadeh ZH. Review of breeding and
propagation techniques for greymullet, Mugilcephalus L.
ICLARM Studies and Reviews 1980; 3:11-77.

Nesarul HM, Abu Hena MK, Saifullah ASM, Idris MH.
Breeding Biology of Eleutheronema tetradactylum (Shaw,
1804) from the Bay of Bengal, Indian Ocean. World
Applied Sciences Journal 2014; 30(2):240-244.

Lagler KF, Bardach JE and Miller RR. Ichthyology. John.
Wily and Sons Inc. New York, 1967, 274.

Islam MR, Sultana N, Hossain MB, Mondal S. Estimation
of fecundity and gonadosomatic Index (GSI) of Gangetic
whiting Sillaginopsis panijus (Hamilton, 1822) from the
Meghna River estuary, Bangladesh. World Applied
Science Journal 2012; 17(10):1253-1260.

Akter H, Islam MR, Hossain MB. Fecundity and
gonadosomatic index (GSI) of Corsula, Rhinomugil
corsula Hamilton, 1822 (Family: Mugilidae) from the
lower Meghna River estuary, Bangladesh. Global
Veterinaria 2012; 9(2): 129-132.

Fatima M, Khan AA. Cyclic changes in the gonads of
Rhinomugil corsula (Hamilton) from the River Yamuna,
India. Asian Fisheries Science 1993; 6: 23-29.

Healy MC, Nicol CW. Fecundity comparison for various
stocks of lake white fish Coregonus clupeaformis. Journal
of Fisheries Research Board Canada 1975; 32(3): 404-
407.

Kader A. Studies on Gobioides rubicundus (Hamilton
Buchanan) from the Karnaphuli Estuary. A PhD Thesis,
Institute of Marine Sciences, University of Chittagong,
1983, 195.

Spiegel MR. Theory and problems of statistics. Metric
edition. McGraw Hill Book Co. London 1992; 233, 295,
298.

Hoda SMS, Akhtar Y. Maturation and fecundity of
mudskipper Boleophthalmus dentatus in the Northern
Arabian Sea. Indian Journal of Fisheries 1985; 32(1):64-
73.

Yashouv A. Preliminary report on induced spawning of
Mugilcephalus L. reared in captivity in fresh water ponds.
Bamidgeh 1969; 21(1):19-24.

Doha S, Hye MA. Fecundity of the Padma River Hilsa
llisha (Hamilton). Pakistan Journal of Science 1970;
22:176-184.

Healey, MC. Gonad development and fecundity of the
sand goby, Gobius minutus Pallas, Transactions of the
American Fisheries Society 1971; 100:520-526.

15.

16.

17.

18.

19.

20.

21.

22.

23.

~326"

of Tilapia nilotica in a fish pond. II. Fecundity abstracts;
section II. In: Bangladesh Science Conferences1978, 58.
Das HP. The fecundity of grey mullet Mugilcephalus L.
along the Goa Coast Mahasagar, Bulletin of National
Institute of Oceanography 1977; 10(1&2):79-82.

Shafi M, Quddus MMA, Islam M. Maturation and
spawning of Hilsa ilisha (Hamilton, 1822) of the river
Meghna. Dacca University Studies 1978; 26(2):63-71.
Shafi M, Mustafa G. Observation on some aspects of the
climbing perch, Anabustestudinius (Bloch). Bangladesh
Journal of Zoology 1976; 4:21-23.

Scott DP. Effects of food quality on fecundity of rainbow
trout, Salmo gairdneri. Journal of Fisheries Research
Board, Canada 1961; 19:715-731.

Mefadden JT, Cooper EL, Anderson JK. Some effects of
environment on egg production in brown trout Salma
truta. Limnology and Oceanography 1965; 10:85-95.
Begenal TB. The ecological and geographical aspects of
the fecundity of Plaice. Journal of Marine Biological
Association, (UK) 1966; 46: 161-186.

Vladimirov VI. The effect of the growth rate of spanners
on the survival & abundance of the progeny. Journal of
Ichthyology 1973; 13:801-812.

El-Maghraby AM, Hashem MT, EL Sedfy HM. Sexual
maturity, spawning migration and fecundity of M. capito
in Lake Borullus. Bulletin of Institute of Oceanography
and Fisheries1974; 4:35-56.

Saifullah ASM, Sayedur Rahman M, Khan YSA.
Fecundity of Hilsa ilisha (Hamilton, 1822) from the Bay
of Bengal. Pakistan Journal of Biological Science2004;
7(8):1394-1398.



