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ELECTIVITY AND FOOD RATIONS OF THE FRY OF MILK FISH
CHANOS CHANOS (FORSKAL) UNDER LABORATORY CONDITIONS

C. MERRYLAL JAMES* AND A. R. THIRUNAVUKKARASU
Central Marine Fisheries Research Institute, Cochin 682 031

ABSTRACT

£

‘The fry of milk fish Chanos chanes (Forskal), measuring §1-15 mm (13.5 ram mean length) obtained
from the creeks and canals of Puthuvype area in the Vypeen Island have been used to study the electi-
vity and food rations under laboratory conditions using rotifers, copepods, copepodites, copepod
nauplii and Arfemia nauplii as feed. The observations at 24 hour intervals lasted for 7 days in one
set and 14 days in another set of experiments in different containers with 109, salinity. The survival

rate was 100%; during the period of observation.

The index of electivity varied between —0.7839 to +0,0575 for roitifers, —0.0034 to +0.4598
for copepod nauplii and —1.0 to +0.0509 for copepodites and copepods, showing first preference
towards copepod nauplii and then to rotifers and copepodites and copepods. The quantitative
relations between food concentration and rate of feeding have been discussed.

INTRODUCTION

Foob AND FEEDING is an imporant facfor in
the early life history and the survival of fry
depends on the availability of the right kind
of food.

Three methods have been employed to study
the feeding of larval fishes. In the first method,
as followed by Lebour (1918, 1919 a, b),
Sarojini (1954), Berner (1959) and Covill
(1959), the fish larvae are collected from the
natural waters and the food organismg present
in their guts are studied. In the second method,
as followed by Marshall et af, (1937), Yokota
et al. (1961) and Blaxter (1965), the fish [arvae
and the plankton are collected from the natural
waters and the gut contents are compaied to
the availability of plankters in the natural
waters so as to determine the selective feeding.
In the third method, as followed by Blaxter

¢ Present address : Kuwait Institate for Scientific
Research, P.O. Box, 1638, Salmiya, Kuwait,

(1968), Rosenthal (1969) and Ghosh and Das
(1972) the fish larvae are reared and provided
with different food organisms and the gut
contents are compared with the food organisms
present in the tank or by counting the left
over food organisms and thereby determining
the food consumption and the type of food.

The rearing of the fry and fingerlings of
milkfish Chanos charos (Forskal), using
zooplankters has been discussed by Alikunhi
et al. (1976); Chaudhuri el ol (1978);
Ranocmihardjo e al. (1975); Yamasaki
and Canto (1978) and Yamasaki (1977).
However, there is a lack of information on
the clectivity and food rations of milkfish
fry following the principles of Parsons and
Le Brasseur (1970) and Sushchenya (1970),

The authors wish to thank Dr, E. G. Silas,
Director, Central Marine Fisheries Research
Institute, Cochin for the encouragement and for
providing facilities. They are also thankful to
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Mr. K. N, Kurup, Central Marine Fisheries
Research Institute, Cochin for his guidance
in statistical analysis,

MATERIAL AND METHODS

The milkfish fry, used in this experiment
were collected from the creeks and canals of
Puthuvype area in the Vypeen Island, in
waters with 99, salinity, The body length
ranged from 11 to 15 mm with a mean of 13.5
mm, The mean weight was 7.04 mg.

The milkfish fry were kept for 24 hours in
zooplankton enriched water with 10 %, salinity,
before distributing to different experimental
containers. A combination of rotifers Brachi-
onus urceolaris and copepods, copepodites and
copepod nauplii of Pseudodiaptomus annan-
dalei were made in different proportions and
kept in quadruplicate in 1 litre beakers with
3 milkfish fry in each for preliminary screening
and in duplicate in 3’ dia pools with 100 litre
of 10%;, water with 100 milkfish frv in each
for field studies. The rotifers and copepods
were obtained from different mass culture tanks
maintained under controlled conditions. The
total food organisms varied between 35,000 to
89,000 per litre, with rotifers ranging from
5,000 to 60,000 per liire, copepod nauplii
3,500 to 59,000 per litre and copepods and
copepodites 500 to 38,000 per litre in one litre
containers and in the 3’ dia pools.

Artemia nauplii were fed in the proportion
200, 400, 800 and 1,000 in the 1 litre beakers
and 200 per litre and 1,000 per litre in the 3’
dia, pools. Arfemia nauplii wore not mixed
with rotifers and copepods, copepodites and
copepod nauplii. The Artemia nauplii were
used to understand the growth rate between the
fry fed with rotifer and copepod combination
and Artemig nauplii. Counts were made for
every 24 hours andfresh nauplii were introduced
to make up the original number. Controls
were kept and observed every 24 hours, The
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experiments were of 7 days duration in 1 litre
beakers and 14 days in 3’ dia pools with
100 1 water.

To study the electivity, the formula as
proposed by Ivlev (1961) and discussed by
Parsons and Le Brasseur (1970) has been used.

e ri—pi
Electivity index =——E"-
y index (B) =— Tpi

where ‘ri’ is a relative count of different

organisms consumed and ‘pi’ is a relative
count of different organisms present in the
surrounding water.

The relation between food ration (consump-
tion) and food concentration has been studied
by using the formula as proposed by Sush-
chenya (1972). At high food concentration
R==Rmx. Rmx==the asymptotic relation bet-
ween ration and food concentration as ration
tends to its maximym,

Relation between rations value (R) and
food concentration (K) has been cailculated
using the formula :

R=Rmx (1-10"P¥)
where *p’ is estimated by least squares.

That is
o= L £ log Rmx - log (Rmx-Ri)
n I=1
RESULTS
Electivity

The electivity index are presented in Table 1
for the experiments conducted in one litre
containers and in Table 2 for experiments
conducted in 3’ dia pools, The electivity
index varied bztween —0.7839 to +-0.0575 for
rotifers (size 153 to 272 w); —0.0051 to +-
0.4598 for copepod nauplii (size 119 to 225 p)
and —1.0 to +0.0509 for copepods and cope-
podites (size 510 to 1190 p). For rotifers,
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TABLE 1
Rotifers Copepod nauplii Copepods and copepodites
Relative conceniration Relative concentration _ Relative concentration .
Expt. No. Electivity Electivily Electivity
% in % Index 5 in A Index % in % Index
Water Con-  Number Water Con- Number Waiter Con- Number
sump- sump- sump-
ton tion HOoNn

I A, 60.76 47.06 —0.1271 3671 50.94 0.1623 2.53 2.00 —0.1165
B. 66.67 2105  —0.5201 27.27 73.69 0.4598 6.06 5,26 —0.0706
C. 55.0 6.66 —0.7839 20,00 85,00 0.4285 25.00 8.34 —0.4997
D. 40.0 8.00 —0.6666 30.00 78.00 0.4444 30.00 14.0 ~—.3636
II A 76.71 76.92 0.0014 17.81 19.99 0.0577 5.48 3.08 —0.2804

B. 35.11 88.41 0.0191 8.5 11.59 0.3049 6.38 0 —1.0

C. 84.0 B5.11 0.0066 14.0 14.89 0.0308 2.0 0 —1.0

D. 7197 81.35 0.0224 20.83 18.65 —0.0552 1.39 0 —1.0
oI A, 77.46 67.75 —0.0669 20.46 3L.01 0.2090 2.08 1.24 —0.0669
B. 80.32 7749 —0.0052 17.46 20.77 0.0366 2.22 1.74 —0.1244

C. 77.74 77.74 0 20.19 20,19 1] 2,07 2,07 0

D. 79.67 7645 —0.0206 18.50 23,55 0.1201 1.83 4] —1.0

Iv A 48.16 48.76 —0.0041 49.16 59.12 0.0096 1.68 1,12 —0.2

B. 36.10 3462 —0.0209 62.62 65.38 0.0220 1.28 0 —1.0

C. 24.85 24.84 —0.0002 74.53 74.54 0.0001 0.62 0.62 0

D, 37.81 37.81 —_ 59.70 59.70 0 2.49 2.49 0
V AL 21.85 2063 —0.0288 74.81 75.80 0.006 3.34 3.57 0.0333
B. 222 25.00 0.0563 33.0 63.0  0.3125 448 1200 —0.5774
C. 325 335 0.0151 30.0 52.0 0.2682 37s 14,5 —0.4423
D. 368 8.2 0.0186 28.9 50.6 0.2729 343 11.26  —0.5076
VI A, 65.15 68.97 0.0291 32,57 3001 —0.0409 2.28 1.02 —0.3818
B. 65.15 70.8% 0.0422 32,57 28,72 —0.0628 2.28 0.39 —0.7078
C. 65.15 66.51 0.0103 32.57 316 —0.0221 2.28 233 —0.0108

D. 65,15 69.93 0.0353 32.57 2995 —0.0419 2.28 0.12 ~0.9
VvIL A. 3232 323 0.0058 64.63 64.08 ~—0.0043 3.65 3.21 0.0256
B. 320 34.36 0.0356 63.23 61.22 —0.0160 4.77 4.42 ~—{0.0350

C. 31.86 31.86 0 66.23 66.23 0 1.91 191 0

D. 33.68 33.68 1] 65.26 65,26 0 1.06 1.06 0
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TaBLE 2
Rotifers Copepod nauplii Copepods and copepodites
Relative concentration » Relative concentration Relative concentration
Expt. No, - Electivity - Electivity Electivity -
% in % Index G in b4 Index % in % Index |
Water Consump- Numl atet  Consump- Number Water Consump- MNumber,
tion tiont tion
I A T4.61 75.10 0.0033 17.63 16,72 --0.0265 7.76 8.18 0.0263
B. 65,52 6544 —0.0006 1724 18.43 0.0334 17.24 16,13 —0.0333
II A, 70.39 71,29 0.0064 271.39 2689 —0.0109 2,22 1.91 —0,0751
B. 38.09 33.19 —0,0696 59.25 6626  0.0559 2.66 0.61 —0,6269
m A, 65.47 65.87 0.0030 33.82 34,13 0.0046 0.71 0 0
B. 28,12 27.36 00137 68.79 69.09 0,0022 3.09 1.55 00503
IV A, 62.85 66.98 0.0518 33.89 2941 —0.0708 3.26 3.61 0.0509
B. 30.68 32.36 0.0219 67,9 66,15 0.0131 141 1.49 0.0311
Y Al 67.09 73.51 0.0457 29.42 2457 —0.0898 349 192 -=0.2902
B, 63.31 63.03 —0.0022 31.45 34.13 0.0409 5.24 2,84 02985
¥l A 51.72 3179 0,0007 44,83 46,43 0.0175 3.45 178 —0.3193
B, 40.538 4242 0.0222 57.97 57.58 —0.0034 145 0 —10
VII A, 51.61 50,00 —0.0158 45,16 43.28 0.0334 3.23 172 —0.3051
B. 41.67 44.44 00322 5129 35,56 —0.0153 1.04 0 —10
VI A, 52.63 51.85 —0.0075 45.61 48.15 0.0271 1.76 0 10
B. 44.15 45,63 0.0052 51.28 5181 0.0051 2.57 1.56 —0.2446
iX A. 90.09 £89.57 —0.0029 9.61 948 0.0254 0.90 0.95 0.0270
B. 91.56 90.51 —0.0057 1.75 8,81 0.0640 0,59 0.68 0,0708
X A, 17.39 19.25 0.0508 73.91 76.47 0.0170 8.60 428 —0.3405
B. 17.39 19.51 00575 73.91 78.95 0.0272 8.70 242 —0.5619
XI A. 35.06 5177 —0.0307 29,56 3263 0.0494 15,38 15,60 0,0071
B. 46.51 44,61 —0.0208 41.86 46,81 0.0558 11.63 8.58 —0.1509
X A 74.01 73.21 —0.0054 25.82 26.61 0.0151 0.17 0.18 0.0285
B. 72.88 72,88 0 25.42 2542 o 1.70 1.70 0
XII A. 43.50 48.15 —0.0138 49,51 50.83 0.0132 0.99 102 0.0149
B. 46.51 4162 00118 5116 5000 —0.0115 2,33 2.38 0.0106

19



1290

though there is a slight shift of values from
negative to positive during the course of experi-
ment, there is not much shift observed in the

C. MERRYLAL JAMES AND A. R. THIRUNAVUKKARASU

Ration

There is a relation between rations value and
food concentration (Fig. 1). As the food

values obtained from 3' dia pools. More concentration increased, there was a progressive
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positive values obtained for copepod naupiii
indicate the preference for these organisms.
Electrivity index values were more negative
for copepodites and copepods.

Relation between rations value and food concentration,

drop of consumption resulting in an
asymptotic relation batween ration and food
concentration (Fig. 1). The maximem ration
of 18,000 prey/fish/day was obtained for rotifers
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when the prey concentration was around
40,000 per litre, the ration tend to decrease
above this prey density.,

The ration maximm (Rmx) reached 19,500
for copepod nauplii when the prey concentra-
tion was around 42,000 per litre, However,
the ration reduced to about 18,000 copepod
navplii/fish/day above this prey density. The
ration values for copepods and Zopepodites
were low compared to rotifers and copeod
nauplii and also showed high negative electivity
index. Even at 40,000 per litre prey density,
the ration maximum (Rmx) was only around
2,000 copepod and copepodites/fish/day. The
Rmx reached at about 23,000 per litre prey
density and then onwards the curve is almost
parallel to the axis.

Growth rdte

Data on the body length and weight of milk-
fish fry has been summarised in Table 3,
During the experiment, the maximum mean
growth rate of 0.8928 mm/day has been
achieved for the fry fed with 610922 prey
density rotifer and copepod combination.
There is an increase of growth rate with the
increase of prey density as it is shown in
experiment A (conducted in one litre beakers)
and B (conducted in 3’ dia. pools). The
maximum increase in weight was 7.4143 mg
per day for the fry in the container with
61,092.2 prey density of rotifers and copepod
combination. However, not much change in
the growth rate (0.8214 mm/day or 6.6571
mg/day) was observed in the fry fed with
72353.8 prey density of the above combination.

In the experiments fed with Artemiz nauplii
the growth rate was less compared to fry fed
with rotifer and copepod combination. The
maximwm growth rate of 0.7743 mm/day
(weight 7.1429 mg per day) was achieved
for the fry in the container with 1,000 per litre
Artemia nauplii. This is next to the growth
rate of 0.8928 mm per day (weight 7.4143 mg

29

per day) for the fry fed with 61.092.2 per litre
of rotifer and copepod combination.

DiscussioN

Schuster (1960) observed that the 13 to 18 mm
larvae of milkfish feed on epiphytic planktonic
organisms, the principal share of food orga-
nisms being diatoms. Chacko (1949) investi-
gated the young stages of estuarine fishes in
the waters of Madras and opined that Chanos
chanos are almost entirely plankton foeders,
Utilization of zooplankters as feed for Chanos
fry has already b2en evidenced by Alikunhi
et al. (1975), Chaudhuri er a4l (1978) and
Yamasaki and Canto Jr. (1978).

Dwring the present investigation an attempt
has bzen made to understand the sefection and
utilization of zooplanktsrs, such as rotifers and
copepods, as food by the milkfish fry. The
electivity index shows that the fry prefers
copepod nauplii to rotifers or in par with it.
This may bz related to the prey size of rotifers
(153 to 272 ) and copepod nauplii (119 to
225 p). This may also be related to the
observation by Detwyler and Houde (1970)
that for both clupeid and engraulid larvae
the limiting factor for food size is the gape of
the jaw, not the length of the gut. The
copepods and copepodites being larger in
size, the Chanos fry showed more negative
index values. The motility of the food orga-
nism muyst also be considered, wherein copepod
nauplii are less motile than copepodites and
adult copepods. Liao er al (1971) opined
that the quality, size, demsity and mobility
of the food are the important factors for
developing larval rearing techniques.

An attempt has also been mads to under«
stand the food ration of Chanos fry. Parsons
and Le Brasseur (1970) opined that the quantity
grazed by a predator, indicate that the quantity
of food consumed is concentration dspsndent
and can be bast explained by a relationship



ThaBLE 3
Initial Final Mean Mean Mean  Weight fish gained
] Food length mm length mm growth initial  final (mg)
Ezxpt, Group diet density/ weight  weight
No. 1/day Range Mean Range Mean 7days Per day (mg) 7Tdays perday
A 1 Rotifers copepod nauplii copepods—
& copepodite 72,3538 12-15 13.25 1820 190 575 0.8214 84 55.0 46.6 6.6571
2 Do. .. 61,0922 12-15 1325 1920 19.5 6.25 0.8928 84 60.3 51.9 7.4143
3 Do. 38,957.14 11-13 1200 1618 170 5.0 07143 6.2 41.0 34.8 4.9714
4 Do. 46,192.8 12-15 1325 1820 190 575 0.8214 85 55.4 46.9 6.7
5 Artemia nauplii .. 200 11-14 1250 16-18 17.33 433 0.69 6.4 39.9 33.5 47857
6 Deo. 400 11-14 1285 1718 17.33 5.08 0.7257 6.4 399 36,5 5.2143
7 Do. 300 i2-15 1325 17-20  18.60 535 07643 8.3 56.1 47.8 6.8285
8 Do. 1,000 11-14 12.25 17-18 17.67 542 0.7743 6.5 56.5 50.0 7.1429
14 days
B 1 Rotifers copepod nauplii copepods—
& copepodites 37,706.2 11-13 1200 1926 2206 10.06 0.7738  6.25 794 7315 5.6269
2 Do. .o 21,4423 11-14 1225 1726 20466 8.216 0632 6.50 674 609 4.6846
3 Artemia navplii . 200 1i-13 1200 16-19 17.733 5733 0441  6.25 40.3 3405 26192
4 Do. 1,000 11-13 12,50 19-28  21.466 8966 0689 6.50 731 66.6 5.1231

F(3A!
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similar to that proposed by Iviev (1945) for
planktivorous fish. In considering this prob-
lem for fishes Ivlev (1955) found that as food
concentration increased, the increased ration
was less than expected, suggesting a progressive
drop in grazing efficiency, this was confirmed
duringthe present investigation. The maximym
ration was 18,000 rotifers per day per fry;
19,500 copepod nauplii per day per fry and
2,000 copepods and copepodites per day per
fry, when the prey density was at or above
40,000 per litre.

Ghosh and Das (1972) observed that mullet
fry (Mugil parsiac Hamilton) of 12-20 mm gjze
groups conssumed upto 17,500 rotifers within
24 howrs. Theilacker and McMaster (1971)
observed that best growth rates for larval
anchovy Engraulis mordax were obiained in the
high food density experiments, when 10-20 roti-
fers per mi were fed. It is observed that a high
food denisty should be maintained for the fish
larvae feeding on rotifers. During the present
investigation the maximum ration of 18,000
rotifers per day per fish and 19,500 copepod
nauplii per day per fish are comparable to the
values obtained by Ghosh and Das (1972)
for Mugil parsia (12 to 20 mm size). The
increased ration may also be related to the
high prey density provided in the experimental
containers compared to the prey density avai-
lable in the natural environment, The maxi-
mum ration of only 2,000 copepodites and
copepods may be related to the large size and
motility of the food organism, which results
in negative electivity.

The growth rate indicates that there is no
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significant difference between the fry fed with
rotifer and copepods and Artemia nauplii.
Maximum growth rate of 0.8928 mm per
day was obtained for fiy fed with rotifer and
copepod combination and 07743 mm per
day obtained for the fry fed with Adrremia
nauplii. However, the prey concentration of
Artemia was considerably lower than that of
the rotifer and copepod combination.

Yamasaki and Canto Jr. (1978) observed
that no significant difference of growth of
Chanos fry was found between fishes fed with
Tisbe and Artemig, Further they opined that
harpacticoid copepod Tisbe sp., shows poten-
tial as a substitute to the more expensive
Artemia or to Brachionus which is used as
food for finfish and crustaceans secondary to
Artemia.

Raleangl er al, (1952) stocked 12.9 mm
(5 mg) fry in fish pond nurseries and obtained
52.4 mm (1.42 gms) in 8 weeks. Alikunhi et a/,
(1975) stocked 11 to 14 mm Chanos fry in
manured pools for the production of rotifers
and obtained 67 to 989 survival rate.
Schuster (1952) obtained 122 mm (30 gms)
growth from 13 mm (0.01 gm) fry within 8
weeks in brackishwater ponds of Yava, The
maximum growth rate observed (Schuster,
1960) in nursery ponds was 1.9464 mm per day
for Chanos fry, whereas in the present investi-
gation it was 0.8928 mm per day for the fiy
fed with rotifer and copepod combination at
61092.2 per litre prey demsity, The stage of
fish larvae and the ecosystem existing in the
culture tank also should be considered for
evaluating the growth rate.

-

REFERENCES

AuKUnHL, K. H., B, S, RANOEMIHARDIO, A, POER=
NOMO AND E, HAMANI 1975 Preliminary observations
on rearing of milkfish r}y on plankton in cement tank,
and plasuc pools, Bull, Shrimp. Cul. Centre, Jeparas,

1(1) :40-4

BerNer, L. 1959, The food of the larvae of the
northern anchovy aulis mordax. Bull. Inter. An,
Trop. Tuna Commn., 4 (1) : 3-22.

BLAXTER, J. H. 8. 1965. The feeding of herring



1294

farvae and their ecology in relation to feeding. Rep.
Calif. Coop. Oceanic Fish, Invest., 10 : 79-88.

————— 1968, Rearing herring larvae to
‘smetain%oghosis and beyond. J. Mar. Biol. Ass. UK.,

CHacko, P. 1. 1949. Food and feeding habits of
the fishes of the Gulf of Mannar. Proc, Ind. Acad.
Sel., 29 (13) : 83-97.

CuaunHurt, J. V., JURGENE JUARIO A, PRIMAVERA,
R. SamsoN aANp R. Mater 1978. Observation on
arttficial fertilization of eggs and the embryonic and
larval development of milkfish Chanos chanos (Forskal).
Aguacuiture, 13 ; 95113,

CoviLL, R. W. 1959, Food and feeding habits of
larvae and postlarvae of Ammodvtes americannos,
1952-55. Bull, Bingham Oceanogr. Coll., 17 : 125.146,

Derwyrer, R, anp E. D. Honpe 1970,  Food selec-
tion by laboratory reared larvae of the scaled sardine
Herengula pensacolae (Pisces, clupeidae) and the bay
anchovy Anchoa mirchilli (Pisces, Engraulidae) Mar.
Biol., 17 : 214222,

GHosH, A. N. anp L. K. Das 1972, Experimental
observations on the food requirement of fry of Mugil
parsia Hamilton. In: T. V., R, Pillai (Bd.) Coasta!
Aequculture in the Inda-Pacific region. FAO, pp. 429-437,

Iviev, V. 8. 1945, The biological productivity of
waters, Urp. sovrem. Biol., 19 : 98-120,

——— 1935, Experimentgl ecology of nutrition
of fishes. Moscow, Pischepromizdat. Transl. D. Scott,
New Harm, Lak University Press, 302 pp.

Lepour, M. V. 1918, The food of post-larval fish,
J. Mar, Biol, Ass, U. K., 11 ; 483-469.

———— 1919 a. Feeding habits of some young fish,
Ibid,, 12 : 9-21.

———— 1919 b. The food of post-larval fishes
No. 2 (1918). Ibid, 12:22-47,

Liso, I C., Y. L Lu, T. L. HuanG anp M. C. LM
1971, Eﬂ:;periments on induced breeding of the grely
ggllet ugil cephalus Linnaeus, Coastal Agquacul-

C. MERRYLAL JAMES AND A. R. THIRUNAVUKKARASU

ture in the Indo-Pacific region. Fisking News, (Books),
Farnham, Survey ; pp. 213243,

MARsHAL, 5. M., A. G. NicHOLLS AND A, P, Orva
§937. On the growth and feeding of the larval and
post-larval stages of the clyde herring. J. Mar. Biol,
Ass. UK., 22 1 245-267,

Parsons, T. R. anD R, J. Le Brassrur 1970, The
availability of focd to different trophic levels in the
marine food chain, In: J. H. Oliver and Bayet (Ed.)
Mairne food chains. Edinburgh, pp. 325-343,

RanNoemMmarDIO, B. 8., A, Poernomo anDp K. H.
ALIKUNI-Ig 1975. Observations on milkfish in deep water
encouraging plankton growth, Bull. Shvimp. Cul,
Res. Cent, Japare, 1 (1) : 12-18.

RoseNTHAL, H. 1969, Under suchungen iber das
Bentefang verhalten bei larven des Herryings (Clupea
harengusy Mar. Biol, 3 : 208-221,

Saronni, K. K. 1954, The food and feeding habits
of the grey mullets Mugi! porsfe Hamilton and Af.
speigleri Bleeker. Indian J, Fish., 1 (1 & 2): 67-93,

ScrUsTER, W. H. 1960, Synopsis of biological data
on milkfish Chkanos chanos (Forskal, 1775). Fisherles
Biological Synopsis, 4 : FAQ, Rome.

SUSHCHENYA, L. M, 1970. Food rations, metabolism
and growth of crustaceans. Marine Food chains.
Oliver & Boyd, Edinburgh ; pp. 127-141.

THEiLACKER, G. H, anp M. F. McMaster 1971,
Mass culture of the rotifer Brachionus plicatilis and its
iglurg;nggsas a food for larval anchovies, Mar, Biol.,

Yamasaky, 8, 1977, A preliminary study of some
factors involved in mass culture of the Harpacticoid
copepod Tisbe sp., and evaluation of the copeppod's
effectively as food for milkfish fry. Unpub. MS,
(Personal communication),

YaMasaxl, 5. anp T. Jose, Canto, IR, 1978, Effectis
vity of Tisbe as food for milkfish fry. Unpud, MS,
(Personal communication).

YokoTa, T. M. TorlyAMA, F. KANAI AND S, NoMURA
1961. Studies on the feeding habit of fishes, Rep,
Nankai Reg. Fish. Res. Lab,, 14 :1-234,



