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ABSTRACT

Reproductive characteristics of Valamugl! cunnesius from Karachi-Sind waters were ¢Xamined
in 1983 and seven stages of gonadal maturity are described. Males and females are sexually nature
for the first time at 90-99 mm SL. Sexratiois not significantly differcnt from1:1. Frequency distri-
burion of ova diamster is suggestive of two spawnings in a year from April to July and December,
which also talliss with the higher GSI values during these seasons. Predictive equations between
focundjty and standard length, body weight, ovary weight and ovary length are provided.

INTRODUCTION

THe MuLLer Valemugil cunnesius Valencien-
nes is one of the common species contributing
to the mullet fishery of Karachi-Sind (67°10°
6§7°49°E, 24°12'-—24°42’ N). Although the
fishery and biology of this species has been
studied from Bay of Bengal (Sarojini, 1958),
no work from Pakistan has been reported.
Therefore, an attempt is made here to deter-
mine the maturity stages, sex ratio, gonado-
somatic indices (GSI), size at maturity at 50%
level, spawning pattern and fecundity of
V. cunnesius from Karachi-Sind waters,

- The authors thank Dr, J. M. Thomson,
Pro-Vice Chancellor, University of Queensland,
Australia for kindly confirming the identifica-
tion of the fish, They wish to thank the
Director of the Centre for providing the
working facilities at the Centre.

MATERIAL AND METHODS

‘Random samples were collected every fort-
night -from commercial catches, landed by -

traw] net at Karachi West Wharf Fish
Harbour, between January and Decembet,
1983. The samples were frozen. A total of
896 fish were examined. After thawing the
fish, the length, weight, sex and maturity stages
were recorded. The gonads were removed,
weighed to the nearest 0.002 g and preserved
in 5% neutral formalin. Gonadosomatic index
(GSI) for each fish was calculated as the ratio
of gonad weight to the total fish weight
expressed as percentage. The ova diameter
frequency distribution of the various size
groups of ova in the different stages of matu-
rity, were determined by measuring the ova
samples from the middle parts of either ovarian
Jobes and expressed as percentage of the total
number of ova (Clark, 1934 ; Hickling and
Rutenberg, 1936). The fecundity was deter,
mined, using gravimetric method from four
portions, two from the middle regions in each
ovarian lobe. The weight of each portion of
the lobe and the whole ovary was taken;
the number of the most maiure group of .ova
in stages IV, V and VI (not running) present
in the portion was. raised to the total weight
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of the ovary, which gave the fecundity of the defined by a modified scheme of a seven
fish (MacGregor, 1957). points scales (Laevastu, 1965) (Table 1).

TABLB 1. Distinctive features of testes and ovarles of V., cunnesius af different stages of maturation

Sitages of maturation Testes Ovarics

1, Immature virgin Small (>22 mm in length), thin, strip, Small(>16 mm inlengih, a bitcylindrical,
whitish, opaque, occupying less than  yellowish white, transparent, occupying

half the length of body cavity, less than half the lengih of body cavity.
GSI0.145£0.25 Ova transparent, devoid of yolk depo-
sition, measure 0,167 mm in diameter.
GSI 0,3681 0.058
II. Developing virgin  Whitish, transparent, occupying half  Yellowish, occupyingalmest half the jength
or more the length of body cavity. of body cavity. Ova yolked, visible to
GSI 0,601+ 0.041 naked eye, measure 0,239.0.251 mm.
GSI 0,7811 0,107
I, Developing More elongate than before, occupyingmore  Opaque, enlarging, granularin consjstency,
than 1/3 andless than 2/3 of body cavity.  occupying less than 1/3 of body cavity,
GSI 1,160+ 0.063 Developing group of ova visible, measure
0.40.0.50 mm.,
GSI 2,333+ 0.215
1V. Mawring More elongate, massive, occupying more Enlarged, cccupying nearly 213 or more of
than 2/3 of body cavity. body cavity, Maturing group of ova
GSI 1.450+0.137 measure 0,50-0.59 mm, '
GS] 3,440+ 1,023
V. Mature Extensive, occupying more than 2/3 to 3/4 Yellow, larger than stage TV, massive
of body cavity, milt oozes out from cut  occupying 2/3 to 3/4 of body cavity
ends, Mature group of ova measure 0.50-
GSI 1,684+ 0,0236) 0.75 mm,
GS] 5.5041:0.55

V1. Ripe or running More extensive than stage V, milt run under  Yellow, full, occupying almost the whole
no or only stight pressure from cut ends.  space of body cavity. Ripe ova running

381 2,306+ 0,360 with slight pressure, measure 0,75«
0.83 mm.
GSI 11,2071 0,216
VIT. Spent Shrunken, no milt on pressure, Spent, flabby, contracted, a few large
GS10,69710,16% spent ova present measuring 0.577-
0.827 mm.
GSI10.9811 0.054
RESULTS Spawning pattern and size at maturity

The immature stock of ova (Fig. 2, Stage I)
- The GSI values of the gonads increase from gives rise to maturirg groups of ova, and this
immature stage to the stage of full ripeness group gradually increascs in size with modes
through intermediate stages of maturation at 0.324 mm, 0.408 mm, 0.534 mm and 0,618
(Rig.I). The following maturity stages are mm at maturity stges III, IV, V and VI
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respectively which constitute the mature groups at}
of ova destined to be shed during the ensuing 50
spawning season. Mature fish were available "
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TanLE 2, Percentage of mature fish (stages IV-VID) in differens size during different months
Male Females
Month N Immature Mature % N Immature Mature %
MN) ™) (N) N
January 15 13 2 " 13.3 28 9 19 619
Pebruary 3 3 — 4 4 —
March 52 46 1 115 34 29 5 1471
April 44 5 9 88.6 55 3 52 94.5
May 61 10 51 83,61 49 - 49 100.0
June 42 23 19 45.2 49 . 49 100.0
July 37 20 17 45,9 28 —_— 28 100,0
August 43 21 22 51,2 32 iz 20 62.5
September )| 27 4 12,6 31 21 10 323
Ociober 45 29 16 35.6 32 10 22 63.8
November 18 18 —_ 28 28 — -
December 23 - 23 100.0 35 _ 35 100.0
414 215 199 48.07 405 116 289 71.36

throughout the year except in February and

July and December (Table 2).

High values of GSI during May-June in
November, Thissuggests a prolonged spawning both .sexes may be related to the maturation

for the species with intensity during April, and spawning; the gonads begin to increase
in weight in December also (Fig. 3 a). From
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Table 3 it my be seen that 31.79% males were males dominated in size groups 80 and 90 mm
matur: at 90-99 mm SL, while 58.5% females and females from 100 mm size groups onwards,
were mature at this length, at 110-119 mm SL This also indicates that females could grow
54.2%, of males and 71.0%, of females were faster than males,

mature, All males were mature at 130 mm

SL and all females were mature at 140 mm SL, Fecundity

The foregoir.g indicates that the females mature  The ovaries of 49 mature females V., cummesius
easlier than males. measuring 93-154 mm SL and 17,65-74.96 2,
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Sex ratio were considered for the study of fecundzty
) It was estimated in relation to SL (Standard

The overall sex ratio of 51:49 males to  Jength) Wr (body weight), Wov (ovary weight)
females was not significantly different from and Lov (ovary length) using regression lines
1:1, but the monthly sex ratio was inequalin calculated by least square-method (Fig. 4 a-c)
January and March with preponderance of ° Log F = 0422 4 1.999 Log SL (mm) -
femalis in January and of males in March (8. E. ‘a’ = 05286, S.E. ‘D’ = 02518
Table 4), From Table 5, it may be seen that r=075;t=1777.
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Log F=3439+40716 Log Wf (& - The numbers of ova increased with size of

© (S.E. *a’=0.125], S.E. ‘b’=0.0082; females. On an average 1013 ova are produced

r=0.78; t = 8.55) . per gram-weight of the body and 9315 ova per

gram-weight of the ovary (Table 6). The

maximum fecundity was found to be 62833

from a fish measuring 150 mm SL and- the
minimwmn 21933 from a fish of 95 mm SL.

Log F =4.176 4+ 0.640 Log Wov (g
(S.E. ‘a’w=m 00372, SE. ‘b’ = 0.0669 ;
t=0,72; t = 10.61)

TABLE 3. Percentage of matured fish (Stages IV-VII) in different size groups

Male Fernale
Size groups N  Ipunature Mature % N  Immature Mature %

(mm) N) ™ (N) N)

$0-99 - 60 41 19 31.7 53 22 31 58,5
100-109 .. 218 i18 100 459 145 45 100 690
110.119 .. 118 54 64 54,2 138 40 98 .0
120-129 . ié 2 14 8.5 49 8 41 834
130-139 . 2 - 2 100,0 17 1 16 94,1
140-149 e - —_ - 2 - 2 100.0
150-159 . — —_ — — 1 -_— 1 1000

414 215 199 48.07 408 116 289 71.36

Log F=1548 + 1.386 Log Lov (mm) Discussion

(S.E. ‘a’=0.4086, SE. ‘b’ = (.245; . )
r=0.73 ; t = 7.30) The sex ratio of 1.05: 1.00 in V. curmesius

conforms to the general pattern of 1 : 1, which
TABLE 4. Sex Ratios (male : female) of V. Cuanesius ' e
in different months ) TABLE 5. Sex ratios (male * fermale) of V. cunnesiu
in different size grotips

Proportion . . .
. Size group Ratio Proportion
Month Ratio | of majle b.4 (m@m) T of male XY ©
January .. 15:28 0.35 3.93 - .. 0: 1 0.00
February - ., -27:26 051 - 002 80 . 1%: 9 %‘23 : ‘1";'3-
March . 64:42 060 . 457 %0 .. 69: 61 0.53 - 049
Apdl .. 45:35 045 1,00 100 .. 227:153 047  1441%
May . 68:49 0.58 3.09 10 .. 123:143 0.46 1.504"
. Juge . .+ 42:51 045 - 087 120 . 192 %0 0.27 .. 1393%
ﬂ;}s t i;=§g .g-g : i%{ 130 . 5117 0.23 ' 655
_ o : : . 140 G102 0.33 0.33
%ecim;l:l‘_’er zégi g—;g g-g? 150 .. 459 :437 0.00 0.00
November .. 18:28 0,39 2,17 Total ~ 459:437 0.5 0.54
December .. 23135 0.4 248
R ' . R - * Bignificarit at 594 1¢vel,
Total .. 459:437  0ST - 0.5

agrees with other mulle's like Liza tade
* Significant at 5 % level. e (Pillay, 1953), L. parsia (Sarojini, 1957) and
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L. macrolepts (Luther, 1963). The skewed
ratio might be found in fish either males and
females migrating in schools or gathering on
spavning grounds or biased sampling from
the landings or having biannual or triannual
peaks of availability to capture (Sarojini, 1957 ;
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the males of M. cephalus are matwre at a
smaller size than females, a common pheno-
menon in species like L, parsia (Sarojini, 1957),
L. ramanda (Perlmulter, 1957) Crenimugil
labrosus (Hickling, 1970) and L. subviridis
(Chan and Chua, 1980).
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Fio. 4. Log-Log fecundity relationships with a. SL, b, fish weight and ¢, ovary weight.

Lasiak, 1982). The preponderance of males
in size groups greater than 120 mm SI is in
conformity with Mugil cephalus (Kestevan,
1942 ; Silva and DeSilva, 1981). This also
indicates difference in linear growth rate
between sexes (Luther, 1985). Female appears
to grow faster than male,

Sexual maturty (at 50% level) is attained
at a smaller size in femles than in males. This
agrees with M. cephalus where the females
and males matured at 31 and 34 cm respec-
tively (Silva and DeSilva, 1981), while Thomson
(1951) and Rangaswamy (1975} observed that

The fecundity presents variations depending
upon the size and weight of the fish as well as
ovary. The present egg count in V. cunnesius
is 22.63 x 10* from Karachi-Sind waters.
An equivalent figure 15-56 X 10* was deter-
mined by Sarojini (1958) from the same species
from Hooghly waters of Bay of Bengal. The
low fecundity in this species may be related
to a reduced accommodation capacity for
increased egg production such as 16-27 x 10%
m L. malinoptera (Ching V, Chong, 1977) and
21-40.5 x 10% in L. klumzingeri (Hod and
Qureshi, 1989).
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Sarojini (1958) observed only one spawning Coast indicates two spawning seasons (April

season (May-June to July-August) in a year

to July and in December) as evidenced by the

TABLE 6, Mean fecundity counis at various length ranges in ¥V, cunnesius

Mean SL of Mean Wt. of

Frequency Length range
SL fish (mm) fish (2

Mean Wt,of Meanno,of No.ofova No, of ova

fish ovary ova per g wit.  per gm wi.

) of body wt.  of ovary
1 90-94 9 17,650 2.600 21953 1244 8443
3 95.99 98.5 23,592 2.853 26133 1108 9159
6 100-104 101.67 24917 2,852 28983 it53 1016
10 105-109 107.4% 28,913 3.109 30577 1058 10575
11 110-114 112,23 31.10t 3.383 33143 1066 9797
8 115-119 116,81 34,659 3.428 35083 1012 10235
2 120-124 1245 40.505 5,525 43891 1084 7944
3 125-129 126,67 43,583 4.611 40012 918 8678
2 130-134 132,25 50,750 4,925 53793 1060 10923
1 135-139 137 67.000 7.250 62833 938 8667
1 140-144 143 67.500 4.800 46200 684 9625
— 145-149 —_ —_ _— —_ — —
1 150-1.4 150 74,960 8.150 61736 324 7575
49 90-154 120,26 42,094 4457 40361 1013 9315

in V. cunnesius from Bay of Bengal, while the
present study on this species from Karachi

GSI values, which may be duc to some climatic
changes.
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