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PRELIMINARY EXPERIMENTS ON MONOCULTURE OF
CHANOS CHANOS (FORSKAL) AND ITS POLYCULTURE WITH
PENAEUS MONODON FABRICIUS

P. NAMMALWAR AND M. KATHIRVEL
Central Marine Fisheries Research Institute, Cochin

ABSTRACT

Preliminary experiments on monoculture of milk fish, Chanos chanos and its polyculture with tiger
prawn, Penaeus monodon were carried out in the grow-out pond system at Mariculturé farm, Muttukadu
near Madras. During the six-month rearing, C. chanos attained an average size of 234.6 mm (76.9 g) in
the monoculture trial and 159.8 to 231.8 mm (39.0 to 90.9 g) in the polyculture experiments.  In the case
of tiger prawn, the growth was poor and the sizesrecorded at harvest were 119.4 to 1351 mm (12.8t0 17.8 fq).

or

The rate of recovery ranged from 84 to 87.0% for fish and 20.6 to 35.3 % for prawn.

he reasons

poor growth and survival of fish and prawn in relation to environmental and other factors are discussed.

INTRODUCTION

In recent years, the utilisation of
coastal areas for aguaculture has been
fdt very much in India. Among the culti-
vable marine finfishes and prawns of the
Indian region, the milk fish Chanos chanos
(Forskal) and the tiger prawn Penaeus mono-
don (Fabricius) are known to grow fagt in
coasta ponds and attain harvestable dze
in 6-12 months and 4-5 months respectively.
Good amount of information are available
on milk fish and tiger prawn culture in
coastal areas (Chacko and Mahadevan,
1956; Tampi, 1960; Evangdine, 1967; Mari-

et al., 1979 and 1980; Sundarargian
et al, 1979; Dwivedi et al., 1980; Bensam and
Marichamy, 1981; Shanmugam and Bensam,
1982; Mohan and Nandakumaran, 1982;
Marichamy and Rajapackiam, 1982; Mohan,
1983; Mohanrgj etal .,1983 andV enkataraman
et al., 1985). In the present paper a pioneer-
ing attempt has been made to study the
constraints involved in the culture of fizh
and prawninthe Mariculturefarm of CMFRI
at Muttukadu near Madras.

MATERIAL AND METHODS

Three experiments (one monoculture and
two polyculture) were conducted during
June-December, 1983 in the ponds of the
Mariculture fam located a Muttukadu,
36 km south of Madras. The location and
generd lay out areindicatedin Fig. 1. The
pond B-2, where monoculture was carried
out for milk fish was 12 ha in area and was
provided with a wooden duice (25 X 10 X
15 m) to have water connection with the
open farm. Polyculture trials | and 1l were
carried out in pond No. A-I (0.15 ha, with
a wooden duice of 25X 04 X 04 m) and
pond No. A-5 (0.4 hawithout a duice) res-
Bectively. All the three ponds have sandy

ottom with a little amount of slt. As the
nearby bar mouth of Kovaam backwaters
remained closed during February-August,
1983, there was no exchange of water between
the fam and the outsde backwaters.
However, exchange of water with the ponds
B-2 and A-l took place from September
onwards when the bar mouth was opened
on 1-9-1983.
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TABLE 1. Hydrological conditions of the culture ponds during June - December, 1933

Months Ponds Temperature  Sdlinity Dissolved PH Weater
°C t OoXy! transparency

(°C) (Ppt) o0 P

June A-1 29.6 51.89 540 8.00 220
A-5 29.2 3R357 4.69 8.29 280

B-2 295 56.10 517 854 440

Jduly A-1 30.3 47.23 454 828 45.0
A-5 324 3109 33 811 240

B-2 319 59.77 461 8.27 49.0

August A-1 315 50.58 405 820 35.0
A-5 309 2511 464 8.26 330

B-2 302 49.40 443 8.69 4840

September A-1 315 3754 432 831 30.0
A-5 318 245 450 8.36 280

B-2 315 44.16 4.73 851 38.0

October A-1 298 2537 541 8.02 470
A-5 301 1821 474 820 54.0

B-2 30.0 3017 5.26 840 330

November A-1 280 22.79 4.82 846 57.0
A-5 274 1433 452 840 520

B-2 274 2121 4.66 859 320

December  A-1 26.8 26.93 521 8.00 470
A-5 26.8 1491 4.87 821 480

B-2 26.1 2191 511 850 52.0

Hydrological parameters such as surface
temperature, sainity, dissolved oxygen, pH

and water transparency

of the culture

ponds

months, without offeri supplement
feed and the find harvngﬂa\)vyas OFI)’le on ?X
12-1983 for polyculture experiments and

under study were recorded weekly and are
given in Table 1.

~Fry of milk fijh were collected from the

tidal pools a Kovalam, a nearby fishin

village. Seed of tiger prawn were obtain

from the prawn hatchery of the CMFRI

Field Laboratory at Kovalam. The details

_(IJ_f aaoclzqng of fishand prawn are given in
e2

Monthly sampling of stocked fish and
prawn was carried out by drag net to study
the growth and generd well-being of the
cultured organisms. All the three experi-
ments were carried out for a period of sSix
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16-12-1983 for monoculture trial. Drag
netting, cast netting and hand picking were
resorted to for harvesting.

HYDROGRAPHY OF THE CULTURE PONDS

Monthly average values of hydrographical
features of the ponds are given in Table 2.

Temperature: In dl the three ponds under
study, the value rose from 29.2°C in
June to 324°C in July and afterwards, it
gradually decreased and resched the lowest
of 26.1°C in December, coinciding with the
prevailing monsoon season.
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TABLE 2. Socking details of mono and polycultur e experiments

Species Date of Pond sze  Rateof = Szerange Average = Weight
stocking (ha) stocking (mm) length (mm) )
per ha
Monoculture
C. chanos 20-6-'83 12 2,500 20-60 36.4 04
Polyculture-1
C. chanos 18-6-'83 04 5,000 12-35 250 01
P. monodon -do- 5,000 11-23 178 0.02
Polyculture - 11
C.chanos -do- 0.15 5,000 12-35 25.0 01
P. monodon -do- 5,000 11-23 178 002
Slinity:  In ponds A-l and B-2, the

g
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o
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[
o
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E. 4
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KOVALAM
BACKWATER

——

mariculture fam at

of the
Mattukadu showing the location of culture
ponds under study.

Fig. 1. Lay-out

vaue recorded during the second haf of
June was 51.89 and 56.10 ppt r%ectively,
which was dightly reduced to 4058 and
49.40 ppt in August. The heavy rains occur-
red in the following months decreased the
value to 26.93 ppt in A-l and 21.91 ppt in
B-2 during the first haf of December. The
initial salinity in g(s)nd A-5 during the second
half of June was 33.57 ppt, which went down
to 1491 ppt in December.

Dissolved oxygen: In dl the three ponds,
the dissolved oxygen levels varied from
3.84 to 540 ml/1.

pH: The pH vaues ranged from 800
to 859 in ponds A-l and A-5. In pond
B-2, the values varied from 829 to 8.69.

Water transparency: The secchi-disc was
used as a measure of transparency of the
water. The transparency of the water in
pond B-2 was 44 c¢cm in July as the pond
water remained clear. When the pond was
flooded in September, the water transparency
depth was cm. It decreased to 32 cm
in November, as the aga bloom consigting
of Oscillatoria sp. increased. However, the
depth of water transi)arenc was 52 cm in
December, as the bloom faded away. In
the case of ponds A-l and A-5, the water
transparency was erractic, as a successon
of dga bloom was noticed.
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TABLE 3. Growth ofmnkfish in monoculture and polyculturetrailsin different culture systemsof India

Type of pond Stocking Culture Rate of growth (mm) Production Authors
rate/ha period rate/ha (kg)
(month) Per month  Per day

I. Monoculture
(without supplementary feeding)

Marine 6,250 12 18.7 0.6 212.0 Tampi (1960)

Brackishwater 1,000 7 36.4 12 — Evangeline (1967)

Marine 10,000 5 51.4 17 — Marichamy etal. (1979)

Brackishwater/ 5,000 10 228 0.7 — Dwivediefa/. (1980)
hypersaline

M arine/hypersaline 4,000 1 54.0 18 — Mohan (1983)

Marine 9,875 6 49.3 16 — Venkataraman et al. (1985)

Brackishwater/ 2,500 6 33.0 11 — Present observation
marine/hypersaline

n. Polyculture
(without supplementary feeding)

Brackishwater 3,500 6 43.2 14 877.0 Sundarargjan et al. (1979)

M arine/hypersaline 3,000 12 28.1 09 323.8 Marichamy et al. (1980)

Marine/hypersaline 7,815 11 6.3 0.2 318.0 Bensam and Mmi%q%lg%

Marine/hypersaline 5,000 7 394 13 1335 Marichamy and

Rajapackiam (1982

Brackishwater 4,444 3 35.9 11 — Ramakrishnaet al. (1982)

M arine/hypersaline 4,000 10 24.0 0.8 1,289.0 Mohanraj et al (1983)

Brackishwater/ 5,000 6 16.9— 0.6— — Present observation

marine/hypersaline 195 0.7

= AHIHIVIONV Vvw v
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CULTURE RESULTS
Monocultureexperiment of milk fish

The stocked fry exhibited fas growth
during the first three months of rearing and
thereafter, the growth rate decreased. During
the firs three months, fish grew from an
average length of 364 to 2294 mm, the
increase being 1930 mm in 90 days (64.3
mm/month; 214 mm/day). The growth
rate was 6 to 7 mm/month during the fourth
and fifth months of rearing. At the fina
harvest, after 180 days, the average dze
stood a 234.6 mm, which was lesser than
that of fifth month's record (243.3 mm in
November, Fig. 2). The decrease in Sze
could have been dueto the of unknown
number of the stock when the earthern bund
of the pond breached at the time severe
flooding in the farm by the end of November.
The growth in 180 days was 1982 mm, the
rate of growth being 33.0 mm/month and
11 mm/day. The gan inweght was 76.5 g
in 6 months (12.7_(7; month; 0.4 o?/da%/). Out

61 fii

of 3,000 stocked, number weigh-
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Fig. 2. Grrowth of milkflsh chanos chanos in mono-
culture experiment.

ing 54 kg were harvested, the rate of reco-
very being 253 %. The lessr recovery
was due to the escape of some fishes in
November as mentioned above. The
average dze and weight at the final harvest
were 234.6 mm and 76.99 r ively, while
the gze ranged from 223 to 264 mm and 60
to 96 g in weight.

Polyculture experiment No. |

In this experiment, fry of milk fish showed
a gradua growth of 650 mm by the first
month, 882 mm by the second month,
151.0 mm by the third month, 1750 mm
by the fourth month, 210.0 mm by the fifth
month and 231.8 mm by the sixth month.
The corresponding weight recorded from
1« to 6th month was 2.5, 5.0, 25.0, 44.6,
66.0 and 909 g respectively (Fig. 3). The
increase in length and weight from stocking
to harvest was 206.8 mm and 90.8 g respecti-
vely. The length increment was 344 mm/
month or 11 mm/day and weight 151 ¢/
month or 0.5 g/day. In the case of P. mono-
don, the growth was dow. The stocked

rawns grew to an average size of 5.3 mm
Iin the firsd 30 days, 99.2 mm in 60 days,
1252 mm in 90 days, 126.7 mm in 120 days,
1281 mm in 150 days and 1351 mm in 180
days. The corresponding weight increases
were 10, 8.0,14.0,15.0,16.1 and 17.8g during
14, 2nd, 3rd, 4th, 5th and 6th months res-

ively. The increase inlength during
6 months culture period was only 117.3 mm,
the rate of growth being 195 mm/month or
0.65 mm/dgael)y. The gan in weight was
17.78 g (2.96 g/month or 0.09 g/day).

At the final harvest in December, the
recovered fish and prawn amounted to 63
number (5.7 k_(r;?1 and 265 number (4.7 kg)
respectively. e harvested milk fish had
a gze ragge of 202 to 277 mm and tjlgher

rawvns had a range of 123 to 164 mm. e
ower surviva rate for C. chanos (8.4%)
and P. monodon (35.3%) was due to the
unauthorised fishing by local fishermen in
August.
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Fig. 3. Growth of milkfish chanos chanos and tiger prawns Penaeus monodon in
polyculture experiment-1.
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Fig. 4. Growth of milkfish chanos chanos and tiger prawn Penaeus monodon in polyculture

experiment-11.




PRELIMINARY EXPERIMENTS ON MONOCULTURE OF CHANOS CHANOS

Polyculture experiment No. Il

In this experiment, the fry of milk fish
recorded a lower growth rate of 56.2 mm by
firge month, 97.0 mm second month,
1468 mm by fifth month and 1598 mm
by sixth month (Fig. 4). The rate of giowth
was 22.4 mm/month or 0.74 mm/day (6.35 ¢/
month; 021 g/day). The reared tiger
rawn aso recorded a lower growth rate.

he stocked prawns grew from an initial
average 9ze of 17.8 mm (0.02 g) to 1194 mm
(128 g) in 180 days. The actual incresse
in length and weight was 101.6 mm and
1278 g respectivdly. The rate of growth
was 169 mm/month or 0.56 mm/day in
length and 21 g/month or 0.07 g/day in
welght.

Out of 2000 each of C. chanos and
P. monodon stocked, 1,760 (weight: 67.76 kg)
milk fish and 412 (wt: 5.27 kg) tiger prawn
were harvested. The recovey rate for fish
and prawn was 87.0 and 20.6 % respectively.
The dze range for harvested milk fish was
between 141 and 218 mm, while it was from
110 mm to 130 mm for the tiger prawn.
Most of the harvested prawns were not in
good condition as their exoskeleton was
oft, indicating the possble mortality of
prawns in the course of culture.

DISCUSSION

To compare the present record of
growth of C. chanosin the monoculture and
polycylture trials, the results of experiments
conducted in different ecosysems with
various stocking dendties by many earlier
Indian workers have been summarised in
Table 3. During the present studies, it has
been observed that irrespective of sdine and
less productive conditionsof the culture pond,
the milk fish has grown fag (up to 1 mm
and above per day) in a stocking density of
2,500/ha. without  supplement feeding.
Mohan (1983) reported a growth of 17 to
2.0 mm/day with a stocking density of 4,000
to 8.000 per hain hypersadine ponds. Though,
the higher rate of growth was observed in
the present monoculture and polyculture-|
for C. chanos (34.4 to 355 mm/month; 114

to 116 mm/day), the rate of recovery was
84 to 25.3% which was due to the escape
of reared milk fish during flood in Novem-
ber in the monoculture pond and due to
poaching in the second month of rearing in
polyculture-l pond. In the case of poly-
culture-11, thouR(h the surviva rate was high
(87.0%) for milk fi;h, the growth exhibited
was poor (224 mm/month; 0.7 mm/d
on account of low productivity in the newly
constructed pond.

In the case of P. monodon, the growth
(16.9 to 195 mm/month; 0.56 to 0.65 mm/
dalycg1 and survival (20.6 to 35.3 %) were poor.
Such unfavourable results in the polyculture
experiments of milk fi7h and tiger prawn in
Philippines were reported in regard to growth
Santiago and Santiago, 1978) and survival
Demando andRabanal, 1956; Caces-Borja
and Rasdlan, 1968). However, higher rate
of survival for ;i:(h)er prawn in polyculture
operations was achieved with supplementary
feeding and improved pond management
CacesBorja and Rasalan, 1968; Eldani and

imavera, 1981). Though, sdinity of the
water remained high (51-56 pﬁt) in ponds
B-2 and A-l during the first three months,
the growth rate of milk fish and tiger prawn
was In steady state With supplementary feed-
ing and effective pond management, it may be
possible to achieve better results in the future
polyculturetrials of milk fish and tiger prawn.
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