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PRELIMINARY EXPERIMENTS ON THE CULTURE OF GREY MULLETS
AT MANDAPAM

P. S. B. R. James, G. MoOHANRAJ, V. S, RENGASWAMY AND A. RAIU
Central Marine Fisheries Research Institute, Cochin-682 018

ABSTRACT

The paper deals with experiments on the culture of grey mullets Valamugil seheli, Liza vaigiensis
and Liza macrolepis jn monoculiure and polyculture systems in seawater ponds and a pen erected in
coastal watets at Mandapam,

In 6 monoculture experiment, L. vaigiensis (35 to 77 mm) was stocked at the rate of 1,125/225 m?
(= 50,000tha). In polyculture experiments, mullets (V. seheli, 25 to 40 mm and L, macrolepis, 35 to
80 mm), Chanos chanos (45 to 80 mm) and prawns (Pemaens Indicus, 22 10 52 mm) were siocked at 1he
rate of 100 and 600, 1000 and 300/450 m® (= 2,000 and 13,000 ; 22,000 and 7,000/ha) respectively in
one pond and mullets (V. sehefi, 29 to 44 mm), C. chanes (31 to 59 wum) and Sillago sthama (24 10 48
mm) at the rate of 750 nos, each (w17,000/hia) in another pond. Mullets (V. sehelf, 30 to 43 mm) and
€. chanos {6% to 71.5 mm) were also stocked in a pen (81 sq. m) erected in coastal waters of the Palk
Bay ai the rate of 500 nos. each (= 62,000/ha). The stocks were fed with artificial feed composed of
equa) proportions of rice bran and groundmut oil cake in the form of a paste. The resuits of the

abovs experiments are discussed in the paper.

Atterapts were also made to collect, transport and maintain the adults for the purpose of artificial

propagation by hypophysation.

INTRODUCTION

CuLturg of grey mullets (family Mugilidae)
js gaining rapid popularity. ‘Though milkfish
is the principal species farmed in estuaries and
coastal areas, mullets are more acceptable as
food fishes than the milkfish in many Asian
countries, '

Mullets are cultured in both freshwater and
brackishwater ponds in many countries of the
Indo-Patific region. While in most countries,
culture of mullets is on a smalf scale, they are
extensively cultured in Taiwan and Hong
: Kong. The species cultured in various coun-

" tries include Mugil cephalus, Liza tade and

. L. dussumieri. In Taiwan, mullets are cultured
mostly in combination with other fish species,
Lin (1940) reported on the culture of carps

together with grey mullets in brackishwater

ronds in Hong Kong, The culture of grey
mullets together with Indian major carps,
exotic carps, the milkfish and the prawn in
coastal tanks of West Bengal was reported by
Pakrasi et al. (1975). Fry and fingerlings
are coliected from nature, acclimatized and
stockedinponds. Experiments to breed mullets
under controlled conditions have been con-
ducted in many countries and the first success
in rearing larvae (hatched from eggs produced
by induced spawniog) to fry and fingerlings
ready for stocking was obtained in 1968-69
in Taiwan,

In view of the importance of mullets as food
fishes in the country, a comprehensive study
on the breeding and culiure of mullets was
initiated at Mandapam Camp and Cochin.
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The results of the experiments on culture of
mullets in salt water ponds so far conducted
at Mandapam are presented in this paper.

MATBRIAL AND METHODS

For culture experiments fry and finger-
lings of mullets, milkfish, sandwhiting and
prawns were collected from ‘Thonithurai,
Theedai and Pillaimadam areas (Palk Bay).
In Tajwan 1wo kinds of gear are employed to
catch the mullet fingerl ngs. A small flogting
drag net is used in deeper water and a small
beach seine is used in shallow water {Chen,
1976). In the present studies, a drag net
made out of nylon mosquito net cloth was
used. The seed were transported in fibreglass
tanks and plastic buckets to the culture ponds
successfully with little mortality. Before stock-
ing the seed in the ponds, measurements and
weights were taken for each species by taking
sub-samples. Regular measurements and
weights were taken at 30 days interval, From
these data, the average sizes and weights were
calculated for different periods. ‘The size
of the pond selected for monoculture was 225 m?2
and for polyculture 450 m2. A pen of the
size 81 m® made out of palmyra leaf stalks
was also erected in coastal waters of Palk Bay
for growing mullets, The culture experiments
were catried out from April to October 1979,
Seawater was pumped daily twice into the
culture ponds for maintaining the water Jevel
of about a metre in depth.

For experiments in transportation, main-
tenance and artificial propagation, adults of
L. macrolepis were collected from the stakenet
catch (Kalemkatti valai) at Manoli Island
(Gulf of Mannar) and V. seheliand M. cephalus
from the seine-net catches (Siraivan valai)
near Pillaimadam (Palk Bay). The descrip-
tion and operation of the stakenet (Kaolam-
katti valaf) are similar to the stakenet (Bher
Jaly described by T. V. R, Pillay (1954). Sebas-
tian and Nair (1975) stated that ripe spawners
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of mullets were transported in plastic buckets.
In Taiwan, the mullet breeders are placed in
dark coloured plastic bags filled with sea water
and oxygen and transported {Chen, 1976).
During the present studies, adult mullets were
transported by means of a one metre-square
trangportation cage made out of nylon netting
and PVC frame, as well as in fibreglass tanks
of the dimensions. 75x50x50 cms, to the ex-
perimental site successfully, In the case of
fibreglass tanks, water was changed frequently.
Upto 10 adults could be transported at a time
without mortality. Fish were kept in the
breeding hapas fixed in the sea or released info
the broodstock pond into which sea water was
pumped in daily and were mainfained in
healthy condition. In Taiwan, feeds given in
freshwater polyculture ponds where mullet
are present consist mainly of rige ‘bran and
peaniut and or soybean meal (Chén, 1970).
The fish stock in all the experiments were fed
with groundnut oil cake and rice bran in equal
proportions .in the form of a paste. Injected
fish were kept in hapas of 2X1x1 m in size
and made of synthetic fibre mosquito netting
(Sebastian and Nair, 1975). ~ During the present
studies, experiments were conducted in the
breeding hapas. Acetone dried cat fish (Tachy-
surussp.) pituitary glands were used for hormone
injections. 'The doses were calculated in mg
of gland/kg body weight of the fish, ‘The
hormone injection was- tried even with the .
fish which was in the primary oocyte stage to
see whether any progress in the oocyte develop--
ment occurred, Soon after the injection,
the fish were kept in the breeding hapas.

OBSBRVATIONS

Monocudture

In the mouocultum expenment the grey-.
mullet L. vaigiensis, the seed of which is availa-
ble in plenty around this area was stocked in the -
sea water pond at the stoohng densﬂ:y of
1,125/225 mt. (50000/ha) . At- the time: of
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stocking the size ranged from 35 to 77 mm
with an average size and weight of 58 mm and
33, g  Measurements were taken at an
interval of 30 days to minimise mortality
due to handling, The average size increased
to.65.4 mm (5.5 g), 78.3 mm (7.9g), 77.2 mm
(8.1g), 78.6 mm (8.3 g), 80.2-mm (8.5 g) and
82.5 mm (9.2 g} during 30, 60, 90, 120, 150 and
180 d=ys period respectively. Thus, an average
growth increment of 7.4 mm (2.2 £),20.3 mm
46 g, 192 mm (48 g), 20.6 mm (5.0 g),
22.2 mm (5.2 g) and 24.5 mm (5.9 g) for 30,
60, 90, 120, 150 and 180 days was obtained for
the species. An overall monthly average
growth of 4.1 mm (0.98 g) was recorded.

Polyculture

In Experiment No. I, grey mullets L. macro-
lepis and V., seheli were stocked in association
with C. chanos and P, indicus at the stocking
rate of 600, 100, 1,000 and 300/450 m® (13,000,
2,000, 22,000 and 7,000/ha for L. macrolepis,
V. seheli, C. chanos and P. indicus respectively).
The average size and weight shown by each
species at the time of stocking were 60.5 mm
(54 g) for L. macrolepis, 32.6 mm (1.0 g)
for V. seheli, 61.4 mm (2.6 g for C. chanos
and 34 mm (0.3 g) for P. indicus, The average
size and weight increase shown by each species
in 60, 90, 120 and 150 days period were 43,7mm
(4.6 ), 54.5 mm (7.6 g), 58.2 mm (13.6 g)
and 67.1 mm (24.6 g} for L. macrolepis ; 23.8 mm
(7.4 ), 352 mm (94 g), 622 mm (134 p)
and 83.9 mm (24.6 g) for C. chanos ; 29.8 mm
(1.1 g), 42.1 mm (1.6 g), 4.5 mm (2.7 ) and
472 mm (3.1 g) for P. indicus respectively.
The seed of V. seheli was added to the stock
during May only, because of the non-availa-
bility of the fry in April. The average size
and weight increase recorded for the above
species were 19.9 mm (3.5 g), 4 mm (9g),
65.9 mm (14.0 g) and 76.6 mm (29.0 g) during
30, 60, 90 and 120 days respectively. ‘Thus,
an avérage monthly growth rate of 13.4 mm
(4.9 g), 16.8 mm (4.9 g), 9.4 mm (0.6 g) and
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19.2 mm (7.3 g) was recorded for L. macrolepis,
C. chanos, P. Indicus and V. seheli respectively,
The results indicate that C. chamos showed
better growth, followed by V. seheli.

In the Experiment II, V. sekeli (29-44mm)
was stocked with C. chanos (31-59 mm) and
Sillago sihama (24-48 mm) at the stocking
rate of 750/450 m® each (17,000/ha). The
average size and weight at the stocking time
for V. seheli, C. chanos and 8. sihama were
33.9 mm (0.4 g), 45.6 mm (1.1 g) and 31.0 mm
(0.2 ) respectively, After 30, 60, 90 and 120
days, the average size and weight increase
shown by these species were 25.4 mm (5.1 g),
37.1 mm (5.8 g), 53.1 mm (8.8 g) and 63.3 mm
(12.3 g) for V. seheli ; 35.6 mm (5.9 g), 61.5mm
(11.7 g), 72.9 mm (17.0 g) and 82 mm (20.5 g)
for C. chanos and 22.1 mm (2.8 g), 34.6 mm
(3.8 g), 38 mm (54 g) and 458 mm (7.8 2)
for 8. sthama. Thus, the average monthly
growth increments for the species were found
to be 158 mm (3.1 g) by V. seheli, 20.5 mm
(5.1 @) for C. chanos and 114 mm (1.9 g)
by 8. sihama respectively, In this experiment,
C. chanos showed better growth than in the
first experiment, whereas V. seheli showed good
growth in the first experiment, Perhaps it
may be due to the stocking density which was
lesser for V. seheli in Experiment No. I and
for C. chenos in Experiment No., II.

Pen culture

In Experiment III, the grey mullet V., seheli
was stocked in the pen in association with
C. chanos at the stocking rate of 500 each/81 m?
(62,000/ha). The average size and weight at
the time of stocking were 352 mm (0.5 g)
for V. sehell and 66.4 mm (6.2 g) for C. chanos.
In the pen, the sverage size and weight increase
recorded for V. sehell were 22.6 mm (9.6 &)
in 30 days, 51.1 mm (14.5 g) in 60 days and
73.8 mm (18.5 g) in 90 days. On the other
hand, C. chanos showed an average size and
weight increase of 25 mm - (4.3 g), 46.8 mm
(8.0 g), 81.9 mm (27.9 g) and 120,3 mm (48.4 g)
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in 39, 60,-90 and 120 days respectively. Thus,
the average monthly growth increments for
V. seheli and C. chanos were 24.6 mm (6.2 g)
and 30,1 mm (12.1 g) respectively.

The overall picture in the above mentioned
experitments indicated that the growth rate
of mullet has been better in the pen in coastal
waters when compated to that obtained in the
ponds, although Bardach et al. (1972) mentioned
that most Indian muilet ponds are fertile
enough to- provide for fairly rapid growth,
Similarly, €. chanos also showed good growth
in the pen than in the ponds. The results
are summarised in Tables 1 and 2.

TaBLE 1. Monoculture of the grey mullets
L. vaigiensis at Mandapam

Mean size Growih
Size range {mm)and increment
Months (mm) mean insize {mm)
weight (g) and weight
{®)
April 3577 58 3.3 N
May 4091 €5.4(5.5) 7422
June 61-105 78.3 (7.9) 203 4.6)
July 50-106 77.2.8.1) 2.2 4.8)
August 50-105 78.6 (8.3) 20,6 15.0)
September 60-106 30.2 (8.5) 222(5.2)
October 60-109 82.5(9.2) 24539

During the above experiment, apart from
the natural food available in the ponds, artificial
food, namely rice bran and groundnut oil
cake were given in equal proportions in the form
of a paste. It was observed that mullets
accapted the supplementary feed readily. The
surface temperature ranged between 27 to
34°C in all the ponds, 'The salinity and oxygen
values ranged between 33 to 35.6%, and 4.18
to 5.16 mill respectively, Simultaneously,
data were also collected from the sea which
indicated that there were no significant dif-
ferences between the values from ponds and sea,
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Transportation and maintenance of adults for
agrtificial propagation

During the present studies, adults of
L. macrolepis were transported from Manoli
island to the experimental site (about 6 kms)
in fibre glass tanks whereas the other species,
V. seheli and M. cephalus were transported
from Pillaimadam area in fibreglass ranks as
well as in the transportation cage mentioned
earlier. It was found that the later method
gave better results in transporting live adults
without injuries. The transported fish were
kept in hapas and in the pond into which sea
water was pumped daily. Those kept in the
pond were found to be healthy and no mortality
occurred. Similarly, keeping not more than
two fish in a hapa in coastal waters showed
good survival, Another problem faced in the
hapa was that, if the hapas were allowed to
remain in the sea for more than a week, un-
desirable dense filamentous algal growth was
found inside the hapas hindering the fiee
movement of the fish. Therefore, keeping
the fish in the pond for experimental work
appears to be a better method than keeping
them in hapas in coastal waters,

Oocyte de veloprment

Puring the present investigations adult
mullets were collected from June to September
1979, Neither gravid females nor milting
males of M. cephalus were encountered during
the period of observation. In the case of
V.seheli and L. macrolepis females were available
in good number but those in the advanced
stages were very few. A total of 12 specimens
of V. seheli, 3 of L. macrolepis and 2 of
M. cephalus were administered with pituitary
hormone to see the progress of maturity. 'The
dosage given for one V. sekeli varied from 0.15
mg to 5 mg, for L. macrolepis it was 0.1 mg
and for M. cephalus 0.15 mg of gland/kg body
weight, However, the fish died within 48
hours after the first injection. There was no
further development of oocytes,



TaBLe 2. Polyculture experiments on grey mullets at Mandapam Camp

WYIVANYI LY SIHTINW AgdO 40 TAINLTIND

. Mean size (mm), weight (g)* and growth during various periods Average
. Stocking Sizerange Mean size - monthiy
Species ratefha axstockmg (mm and 30 days 60 days 90 days 120 days 150 days growth
(mm) ® rate in size
2 1 2. 1 2 1 2 1 2 (mm) aad
weight (g)
) Experiment No. 1
L. macrolepis 13,000 35-80 60.5 —_— - 1042 43.7 115 54.5 118.7 582 1276 67.1 134
4 (10} (4.6) a13) (7.6 (19 (13.6) 30 (24.6) 19)
C. chanos 22,000 45-80 614 —_ —_ 342 238 9.6 352 1236 622 1453 839 16.8
2.6) o 74 d2) 949 e 34 Q12 (46 4.9
P, indicus 7,000 22-52 340 — — 63.8 298 76.1 42.1 .18.5 4.5 812 41.2 94
©.3) )] a.n {1.%) (1.6 3) 2.0 (3.4 {3.1) 0.6)
V. seheli 2,000 25-40 326 52.5 199 7.6 4.0 98.5 659 109.2 76.6 -—_ — 19.2
: (L.0) @@’ (3.3 aan ¢o a5 40 GQ) (29.0) {7.3)
Expeviment No. II
V. seheli 17,000 2944 339 59.3 254 71 371 87 53.1 972 633 — —_ 15.8
04 55 S B2 S8 (02 88 Jxn (4ry 3.1
C. chanos 17,000 3159 45.6 81.2 356 1071 61.5 1185 79 1276 820 -_— _— 20,5
(.1) (7.0 B9 (1275 (GLD (8.1 (700 (L6 (20.5) 15.1)
8. sihama 17,000 24-48 310 531 221 65.6 34.6 &9 38 76.8 458 — —_ " 114
0.2 (30 28 @ 68 66 49 e 0B (19
Experiment No. Il Pen culture at sea
V. seheli 62,000 3043 35.2 5738 226 86.3 51.1 109 3.8 _— _— -— —_ 24.6
©s) (01 (6 (15 (43 (19 (18.5) 6.2)
C. clanos 62,000 65-71.5 66.4 914 250 1132 468 1483 81.9 186.74 1203 - —_— 30.1
6.2) 10.5) 4.3 (425 GO (41) 219 (5464 (3.4 {2.n

1. Indicates mean size ¢mm) and weight (g).
2. TIndicates growth in size (mm) and weight ¢g).
* All weights indicated in parentheses.
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RBMARKS

There is virtually no monoculture of the grey
mullet M. cephalusin Taiwan. They arenearly
always reared in the same pond with Chinese
carps and other freshwater fishes (Chen, 1976).
Luther (1967) stated that most of mullet species
show good growth in culture ponds than in the
natural environment. During the present
studies on monoculture, L. vaigiensis was tried
since this species had so far not been tried and
since seed of the species was abundant in the
area, But the results indicated very slow
growth rate for the species. Hence, it may
be stated that this species is not at all suitable
for culture. ' C

In the polyculture Experiment I, the growth
of V. seheli was encouraging. It had shown
an average growth of 19,2 mm (7.3 g)/ month,
which was higher than that of C. chanos
(16.8 mm/month}. On the otherhand, in Experi-
ment II, though mullet showed good growth,
the overall morthly average size-and weight
shown by C. chanos were higher., As was in the
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case of mullet in Expetiment [, the stocking
density for C. chanos in this experiment was
lower. Perhaps this could be the reason for
its higher growth rate. Comparatively, the
average growih of 24.6 mm (6.2 g) shown by
V. seheli in the pen was more than its growth
in the ponds, This may be due to the availa-
bility of food in natural environment in addition
to the supplementary feed given. Since the
experiments are continuing the momality rate
could not be calculated,

It was observed that rarely, both sexes of the
same species in prime condition were available
(Radhakrishnan er al, 1976). According to
Ching-Ming Kuo et al. (1974), the growth of
the oocyte is accelerated readily from 500
by daily injection of pituitary gonadotropin,
During the present experiment, most of the fish
(V. seheli) had the ova diameter ranging from
0.1 to 0,24 mm and few L. macrolepis had ova
diameter upto 0.4 mm only, The results of the
present experiments revealed that acoeleration
of cocyte development was not readily achieved
in fish having the oocyte diameter below 0.5 mm,
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