










































































































































































































































































































































































































































































































































































































































































































































































































































































PELL ETIZED FEEDS AND EFFECT or PROTEI" I I ITI S 3ll 

case of claim powda (19.3 mg/u,IY,'Jllima'), 
whil e: for prawn W3St.: and fhh J1l:,:tI the food 
intake was 2l.3 and 2l.0 mg 1day/animal '<>­
peetivel)'. 

gain increased lI' i\ll time (Fig . I ) 
in general. The increase in w.:ight \\'.15 the 
highest in Ihe last ten days and lowest in the 
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Fig. I. Growth curves of the prawn P. indiclls fed on 
lhe feed s compounded separately with prawn waste, mantis 
shrimp prolein. clam meal powder, fi sh meal and fresh 
clam meal. 

firSt ten days in the case of feed s 2, 3 and fresh 
clam meal, whereas in the ease of feeds I to 4 
it was vice \>erS3 . In the case of fresh clam 
meat frequent moulting, heavy mortality and 
cannibalism were observed . 

In general the animals were immediately 
attracted to all the foods. However, the pre­
ference was observed for prawn waste, mantis 

sh rimp pn'll ..:'lll . fr ... · .. h C';lJll m!at, clam p('Hvd:r 
and fi.,h m:al in the: d:C'r.:asing ord:r. 

The gain in liv.:-w.: ight w;th th e 
incTl;!as: ill protein lev.:l in the dll.!l lI plO 

(Tabk and declined thercaf.er in ,he 
s<Gond Th. feed wi th 42 .9 % 
crud, prol ein the highest incre", in live 
weight gain (345 % and 23 mg/day) and b,st 
food conversion Th e protoin effiCiency 
ralto declined gradually with successiv.! inCTI!3Se 

in the dietary protein level. 

There was a sharp increase in weight 
35 .0 and 42 .9 % crude protein levels, while the 
increase in weight from 20 .6 to 35 .0 % protein 
levels was gradual (Fig. 2, curve A) and again 
there was a gradual decl ine between 42.9 and 
46.5 % protein. The protein utilisation gra­
dually declined from 20.6 to 35.0 crude protein 
level (Fig. 2, curve B) ; it was steady b,tween 
35.0 and 42.9 % and il sharply d , clined between 
42.9 and 46.5 %. 

DISCUSSION 

Mantis shrimp protein and clam powder 
gave almost identical growth rates, while clam 
powder gave botter food conversion . But 
both are superior to fresh clam The 
growth obtained by prawn waste is comparable 
to that of the fresh clam meat . Venkatara­
maiah el aJ. (1978) observed that Penlll!us 
a:tecus fed with shrimp waste pellets gave good 
results. Sand ifer and Josepb (1976) found 
waste shrimp heads (P. selifems ) were a good 
source of fatly acids and pigments in the diets 
f OT AlacrobrachiwJI rosenberg;i. Similar re­
sults were obtained by Forster and Board (1973) 
for Palemon serratus. Prawn Waste protein 
is reponed to be having several essential amino 
acids (Foster, 1975). Fresh clam meat failed 
10 give superior growth results compared 10 

th at of the compounded di ets with mantis 
shrimp protein and clam pOWder. Kanam IVa 

II 
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(I al. (1970) r<por,cd Ihollho fresh di,1 of sho;,­
nec~(d clo m (Ta!'es i"!'piaarulII) go V" sup:­
nor growth compJr..:d ~J the compound:d diets 
for P(.'nal'IIS jO(lon ic /ls. Similar r~su: 1 5 w.:rl! 
oblained b) F" r Ie I' and B:ard (197.1) for 
Pa/aomlf} Sl 'rralllL But VCnk31 JTJm31ah t'1 al. 

(In.') fO llltd IhJI al lhough th: li v: f'kl j, SUC;I 
as ArtJ:mifJ n:1Up:il and !lhTJmp 111:a1 gJv.; sup> 
rio r growdl in brown shfJmp, a hi gh ra l.! of 
ch itinoclast ic bacterial IJlr~Cuon, ieJdlOg. to 

4 00 8 

-< . . _ >00 

~ 

" !: to 
~ 

'" ~ 150 

" ~ 

• 

Ilig . The prob: lactOr may b: th" iodine 

rich thyro-pro,e '. in the fresh dam (Perso nal 
d ',cussion with Kai W. Chow, Aquaculture 
D:pJrtment and Co-ordination Prog .. FAO). 

Fi sh m:al gav: comparatively poor r:sults 

as "porled earlier by D"shimaru and Sh lgeno 
(1972) ond Colvin (1976). The formor workers 
found that the amino acid composition of fish 
m:ol W.IS not similar to that of the prJwn 

. , 
•• 
" 

• ,., 

.. .... . ,' .. "'. 
C1ND£ PffOT('If t.£VCL ("., 

Fig. 2. Gro'>'lh, dietary protein level and protein efficiency ratio cur.'es 

or the pra"," P . indims: A. Relaliorship Cctwcen the dietary protein ICHI and 
live-weight increase and B. Relalionship bcl\\een dietary pro!cin Ic\el and 
protein efficiency ratio. 

heavy monality was observed in these experi­
ments. The re latively poor performance ob­
tained by the fresh clam meat in the present 
study may be due to similar reasons. 

Frequent mo ulting was observed dur ing feed­
ing exp~rimcnts with fresh clam meat sugg.esting 
that this contains a factor which induces moult-

P. japollicus. The lalter suggested that the 
relat ive ddiciency of the amino acids, tyrosine 
and phcnylalanine in the fish meal may be the 
reason for its relatively poor performance . 

Prawns were obs;:rved to prefer prawn waSte . 
Th e odour it possesses may be attracting the 
animals and making the feed more palatable. 
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Th ,~ prm.:in qUJ,l; ty of' th : pr.1\\·.1 \\" \,t: 111 t:; b: 
furdl:r im:'uvv.::i by b'::d J1~ It \\' . h (Y.h:=r h,g'l 
qu d ! l.~' prvil.!in mjlcrial~ ~u..: :, ;b In \ 1, '1, ~h n)T1?, 

in SLl Jt :lb !t,; pfupJftions, 

D:shinuru and Sa ig,no (197 2) 0b~:rv,1 th31 
1l1l' I!rt.)\\·dl of P.j.11)(wicll'i W.b fl.lJrd I I.) cnrr..;l..ll"-: 
\\' J tI~ th .: amount of crud : pro~.:in in th: d',:t. 
A sim I.lf tr~nd WJ S ob.5.:n·.:d by B.daz; and 
R os> (1976) Iha, high pro.cin con ,en, r ro:b c:d 
larg:r pr.lw,l.5 (.\f. rO L'; 11 JTgii), V ':ilkj~J­

c.lrbJh :;dra t. : in th: di..:: '" from w;lich the aninl'l1s 
llJrnnl ly d;r;v.: J11lbt of th .: cn.:rgy r ..! qu i r~d 

for th:;r m :tab,)~lc 3cd\,jti~s, In 1hal case the 
prot,i n in excss or th, optimum level is mostly 
ulilis~d for the m ' tabolic energy required and 
not for tissu, groll',h . Thi s is indirectly sup­
p)rt:d by tho fact lh3t th~ protein utilisation, 
111 t~rm; of liv.:-w:igln gJin, d~c1ines with the 
incr.:as.: in th.: d'..-:1 3ry protl!in lev.!!. Howt:ver, 
th is n"ds funh" study to establISh the fact. 

ral'u iah " I al .. (1975) fO.l ,d b:>1 gro .I"h "'; Ih Th, r:su"s 0: lite pr,,:nt 'Iudy indica te that 
th e food containining 40 "~ pro"in (P. a:l<Cus) tho qJj ' i,y of the prot, in in the d ,ots dcp:nds 
and Colvin (1976) record ,d h igh~st Ii\"-\I'~ight·. upon i,s sousc, and influences the growih. 
gain wilh a 43 % protein d ,el (P. indicl/ ' ). Th~ This is in accordlnc, \I';th the findings of Forsler 
fin, lings of exp,rim'llts CJrr;cd out in th , (1975) . Therefore for th, practical utilization, 
pres~nt study conform to lil, abo," r,su'<s. il w.1I b, moro r<ali slic to select tbe suitable 
Th; grow,h valu,s rocord,d in Ih, p,"s,1lt study raw nut,ria!s available in the region concerned 
(23 mg/dlY with initial w,ight 0.2 g) aro comp'- and find th , nutr itioml requirem'nts in terms 
rahle to that of Colvin (1976, 44 mg/d,y w;th of th, raw m lt:rials, instead of purifi,d prolein 
int tal w ~ight 0.95) taking into cons : d:ratio~ "nterials, such as clS,in . For the growth and 
tho. initial /ll!an w,ights of th, prawns. Th, food co~v,rs;on obtained by the diets containing 
fooo conv.!fiioll valu!s obtained are comp3ra- cas!in at a plnlcular protein Icv!!1 may be 
tivdy sup,rior. entirely different from that oftbe diets containing 

The op,i/llu/ll protein lev,1 in th, diets for 
p , naeid prawns app"rs to b , botween 35 and 
40 Yo. This is indicated by the steep rise in 
weight increase (Fig. 2, curve A) between 35.0 and 
42 9 %, while the increase in w,ight was gradual 
in Ihe low.!!' protein levds . This is funher 
supponed by the fact that the protein ut ilisation 
is steady (Fig. 2, cusve B) b'tw,en the two 
protein levels. Results from other workers 
C<'nfum that prolein levels cO/llpatible with 
maximum or near-maximum growth Wer\! 
b'lween 30 and 40 % for p~n .. id prawns (Sick 
01 al., 1978 ; Forsler and Boord, 1973 ; Venkata 
ramaiah 01 al., 1975). In general it is observed 
that the high protein levels in the d iet b,yond 
the optimum level do not produce significant 
increase in growth or the growlh is not pro­
portional to the increase in protein level. The 
probabl e explanation for this may be that the 
increase in protein dCCfC3SI!S the quantity of 
oilier energy giving nutrients such a~ fat and 

the s,lected raW materials depending upon their 
protein quality. 

The results of the pros:nt study show that 
the m lmis shrimp protein is one of the high 
quality animal protein sources for diets. Little 
Information is available in the literature about 
the use of mantis shri/llp in prawn diets. Consi­
d ·:rable quantities of m antis shrimp are landed 
along with the prawns. But most of it is not 
prop!Tly utilised. The utilisation of mantis 
shrimp as one of the prawn feed ingredients 
may b, a promising proposition. 

CO:<CLUSION 

Mantis shrimp prolein and dry clam powder 
may b, considered high qualilY animal prolein 
sourceS to be used in the prawn diets. Prawn 
waste provides desirable flavour at,d palata­
bility in the d iels for prawn s. Fr"sh clam J110at 
conlains a factor which induc..:s moulting in th~ 
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juvenile prawns. Fish !'leu lone may b~ a 
relatively poor anim, protein source for 
prawns. Maximum gJ ",th rate is obtained 

with diets containing 42 .9 % crude prote in and 
the optimum · pr< ,i n levol in the d iets for 
penaeid prawns lie> botw~en 35-40 %. 
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JU\'l!lldl." of P. /IIditw (a'I.'r~lgl..' .~O mm length. 
O . ~ g wClcht). re;lrcd in thl..' hatcher\' \\'t' re: selected at 
r,lIld"om f~r fce:dlllg expcriml..'nb . -rhl.'~ \\ae ~tod,cd 
in 90 em di:Jme(cr plastic pools con t:Jining 300 lu res 
of sea water Ilii tercd through No,20 bloting ,il ~ cIO lh). 
The spe:cimcn<.; \\ere ind i\'iduall~ me:.tsu red fl..)r length. 
hut the: init i:.d :I\I..'ra!!C' we-ieht W;}s taken fro:n a samplc 
(,f 50 anim al, , acriti:'e:d for th i ~ purpv5C'. Te:11 anim.ll, 
"I..'rC sloc~e:d in each pool and two replicate"! wl!rc 
~ e pi for ellch treatmenl. .A. erdtion W.t o;; pro\'idcd 
IIllermi ltantl) In all the pools and the en tire wate r was 
changed once in three days. 

h.'edlng \\.L .., done at the f.tte of 11 0;) of the bod~ 
,~ eigh t once a da) in the evening hours . The: feed was 
~ept in petridlShe, a t the bottom of the pool. The 
left o\ er food was carefu lly collected , d ried and weighed 
and the sediments \\'ere removed n:lZularl\' before 
feed ing, The fced ing experimen ts were -con ti'n ucd for 
a period of :10 d .• , s, 

The salinity, oxygen and pH of the water were 
monitored whenever water was changed and special 
care was taken to see that t h~se pl rametcrs had least 
variation. No temperature control w..l~ exercised since 
the experiments was conducted at the given ambient 
tempera ture. T he range of these parameters during 
Ihe experimen ts were, sa lini ty 14 ± 2"00' pH 8 to 8,05 
and temperature 26,6'C to 28.2"C. 

Results and Discussion 

The results obta ined from the four experiments 
using the formulated feeds together with those in the 

control arL' e.i\1!11 111 Table J. In all thesl! ca~cs. the 
offered food Ilad heen generally acceplable 10 Ihi prawm 
even from Ihe firsl da\, Wil hi n Ihe 30 days of dura lion 
of the c\p:.?rimcn [ thefe WJS no significan't va riation in 
the accej1tJbility of tht.:sc f..:cds and it was also noticed 
Iha ll he quanli lY or fee d offered ( 12°; o r body weight) 
was more than what was taken. ind ica ting that the 
rcedinr. W.I" more or less "ad /iM/um", In all the treat· 
ment.;; ~thC' ani m:ll" were active and hea lt hy and no signs 
of dellieicnc\' were nOliced th roughou l the cxpcri­
ml!ntal period. 

The growth achieved in the cont ro l experiment 
wi th fresh clam meat as feed was 9,5 mm with in 30 
days and that was only an incre",e of 30.9"0' In the 
matter of weight the increase was to the extent of 130% , 
This growt h of prawns obtained by the use of contro l 
feed was inferio r to the results obtained by use of all 
the compounded feeds, Among the fo ur compounded 
feeds tesled , the use of feed NPC L2I produced the 
highesl growth ra le of 75,7"1, in lengt h and 400°1, in 
weigh l and the best food conversion effi ciency of 3,22, 
This is fo llowed by the results obtained by the use of 
feed NPCL,o in which the growth rate wa s 52,5°1, in 
length and 280"~ in weight and fo od conversion effi­
ciency was 5,97, The growth and food conversion 
obtain ed in pra wn s by the use of feeds NPC L" and 
NPCL u were alm ost si milar, the res ults o btained 
by these feeds bcing 63. 5°;. 242% and 7,78 a nd 57,6%. 
242% and 7,648, the growth in length . weight and food 
conve rsion efficiency respectively, 

T he components groundnut cake and cassava being 
the same in all the feeds. the combination of pra wn waste 
(25 % ) and mantis shrimp (35% ) in the ratio 5 :7 gave 

Table 3, Results of the f eeding experiments conducted . 'it}, the feeds NPCL,o to NPCL" and clam meat on the 
ju~'en;tes of P. indicu!i 

No, o r animals stocked : 10 nos /pool: Durati on of experiment : 30 days 
Feed No, 

Descripti on NPCL ' 0 NPC l Jl NPCL" 

Lnitial mean length mm 
Ini tial a\'era2C \~eight c 
Fi nal a\cragc leng[h n;m 
rinal a\cragc \\ eicht e 
IncrC':t"c 111 ~\'e ra(!~e \\eight g 
Increase in mean "l engt h~ mn~ 
Gro", th In lenl!th " 
Gro\qh in \\cight ":1 
To tal food I!i\en 2 
Total left o~cr fo~d g 
Total tood consumed I! 
f-ood conversion value .... ( + ) 
Survj,al loU 

28.40 
0,15 

43 ,30 
0,5; 
0.42 

14.90 
52.50 

280,00 
20,90 

1.3163 
19.%:17 
5,59 

75 

28.00 
0,15 

49,10 
0.757 
0,60 

21.20 
75,;0 

400,00 
20,90 
ni l 

20,90 
3 ,2] 

85 

27 .40 
0,15 

44, 10 
0,5 13 
0,363 

17.40 
63,50 

242,00 
20,90 

1.4397 
19.4603 
7.78 

90 

( + ) Food conve rsion va lue = Total food consumed (g) rotal weight increase (g) 

NPCL 2S 

27.60 
0,15 

43,50 
0,513 
0,363 

15,90 
57.60 

242,00 
20,90 

I. 7788 
18, 1212 
7.648 

90 

Fresh 
clam 
meat 

30,70 
0,20 

40,20 
0.46 
0,26 
9.50 

30,90 
130,00 

50 
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the best perfonnance in feed NPCL". Hi gher con­
tents of prawns waste ab "'ve 25~~ and mantis shrimp 
above 35% in the fee owered the perfonnance. 
Therefore. the best c 'Jil,.tion of these two materials 
in the feed appears t e in the ratio 5:7 under the pre· 
sent experimental l Jnditions. 

The use of prawn "'.!ste and mantis ,hrimps for 
preparation of feeds for the culture of prawns appears 
to be very promising. Although. the four compou­
nded feeds prepared were readily acceptable to 
the prawns. there appears to be a relative preference 
to flavour of prawn waste which possibly is enhancing 
the palatability of the feeds . The feeds produced very 
superior growth in prawns in comparison with the results 
obtained by using the control feed of fresh clam meat. 
While clam has been conventionally used a, control 
feed in prawn rearing experiments. Aha.nad Ali (1980) 
observed in such cases heavy mortality and cannibalism 
leading to poor performance. 

The growth of 400::-. in body weight of pra"ns 
P. indicus obtained in the experiment using the feed 
NPCL" is far superior to the growth of 196.H8'" obtai­
ned by Colvin (1976) using prepa red feed with 33.4"" 
of protein consisting of yeast. molasses. prawn 
meal (whole prawn) and fish meal under more or 
less same conditions. By using pelle ted feeds consisting 
of prawn shell, fish meal and high rna! 511 grass, 
Venkataramaiah et al. (1978) obtained a gc,)wth of 
31.4% in length and 137,9% in weight in f. a:teclls. 
The growth obtained by the feed NPCL" in p, 
indicus in present study is far superior. New (1976) 
has reviewed the various works on preparation , 
use and effect of different compounded feeds in 
different species of prawns, The comparison of the 
results obtained in these studies is rendered difficult 
due to variations in experimental conditions and pro­
cedures. However the growth of 75.7'" in length and 
400% in weight and food conversion efficiency of 3.22 
obtained by using feed NPCL" in p , indiclls can be 
considered as very good under laboratory conditions 
and are superiol to that ot the control feed fre. h clam 
meat. 

While no reference is available on the use of man­
tis shrimp in prawn feeds, prawn waste had been used 
for preparing prawn feeds by Forster (1975). Sandifer & 
Joseph (1976) and Venkataramaiah el al. (1978), The 
relative efficiencies of feeds compounded separately 
with prawn waste and mantis shrimp protein for n:~lring 
P. indicus were reported earlier (Ahamad Ali, 1980). 
in which the feed prepared using mantis shrimp protein 
gave the highest growth and best fo od conversion \3lue. 
Both prawn waste and mantis shrimp contain fairly 
Itigh percentage of protein. calcium, pho, phoru> and 
cltitin (Madhavan & Ramachandran Nair. 1975) 
which are very important factors in prav.n nutrition. 
Kirabhayashi el al. (1971) showed glucosamine the 
breakdown product of chitin. is a gro".th promoting 
hetoT for the Japanese prav.·n P. jal'OI1l( liS. Th.u t h~ 

SYED AHAMAD ALI AND K. H, MOHAMED 

essential amino acids. fatty ac ids and pigments conta­
ined in the prawn waste material have growth promo 
ting role when fed to prawns in compounded feeds ~a, 
been r 10Tted by Forster (1975) and Sandifer & J, ,h 
(1976) It is also seen that addition of these mat . • Jls 
in the compounded fceds enhances their Ravour and 
palatability in respect of prawns. 

These two mate·rials are presently wasted in large 
quantities in the fishing harbour and peeling sheds and 
the cost of these materials is only nominal. It i~ impur­
tant that these materials are put to rational usc for 
enhancing the production by preparing low cost feed 
materials for the fast developing prawn culture indu,try 
in the country. 

The authors \\ohh to c,.press their !I /Oeere Ihanl..s 10 Dr. E.G. SIlas. 
Director. Central Marine Fisheries Research Institute. eachlO ·18 
fo r his encouragement in carrying out these studies. 
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Utilisation of Prawn Waste and Mantis Shrimp for 
Compounding Feeds for the Culture of Penaeid Prawns 

SYED AHAMAD ALI and K H. MOHVvlED 

("('JIll'll! Marine Fisheries Rcsennh ! 1I-,"(!IIlft '. tmhil1 ' Me OI X 

Wa ste materials like pra\ln waste (Pro tein 3W'". energv 3.69 Kca l:g) and mantis shrimp (Protein 
45"" . energy 3.72 Kcai'g) \l erc identified for providing animal protein in compounded feeds for 
cuhurc of pcmlcid pra\\lls. Four different feeds were formulated and pelletized using prawn waste. 
manti, sh rimp. groundnut ca l-.. c and cassava to evaluate their acceptability as feeds. These fl!cds 
were tried on the Indi an white prawn Penaeus i"dicus and it" growth and food conversion efficiencies 
"ere found out. The efficiency of these feeds were compa red with the results obtained by the use of 
conventional feed of fresh clam meat taken as control. Short term feeding experiments conducted 
on juvenile P. il/dicus at the Na rakal Prawn Culture Laboratory showed that the feed No. NPCL" 
having a composition of prav. n waste 25°0 , mantis sluimp 3Y' o . groundnut cake 201) (l and cassa va 
20"" gave the highest grow1h rate (length increase 75.7';" . weight increase 400 ~,, ). Among the feeds 
tested the highest food conversion efficienc), of 3.22 was also obtained by the u~c of th.is feed . 
The feed was readily accepted by the prawn and that their growth was far superior in comparison 
with the gro\\1h parameters obtained in the control. 

The nutritional values and characteristics of these two low cost animal protein sources as feed 
ingredients have been discussed and detailed methods of preparation described. 

Appropriate feed is the most important pre-requi­
si te for the development of scientific prawn culture 
through its various stages. Earlier workers in Japan 
used clams and mussels for feeding prawns (Fujinaga, 
1935; Hudinaga , 1969) in culture systems. Later, 
through the development of balanced compounded 
feeds (Deshimaru & Sh.igano, 1972) it had been possible 
to develop intensive culture of Kuruma shrimp Penoeus 
aponicus (Shigeno. 1975). Subsequently several 
studies were conducted in different parts of the world . 
on penaeid prawns to develop feed s (Cook & Murphy. 
1969; Cook, 1973 ar;d New, 1976) using various feed 
stuffs available in the concerned region . Several 
compounded feeds have also been patented by various 
workers in different countries for cu lturing of aquat ic 
orga nism on commercial scale. 

In recent years high priority is given for the deve­
lopment of marine prav,"!1 culture in India. utilising the 
coastal swampy areas, to augment th e production . 
Among the several candidate species suitable for cul ­
ture (Forster & Beard , 1974) the Indian white prawn 
Penaeus illdicus has been i lentified as the most suitable 
species for culture in coastal waters. Suitable hat­
chery techniques have been developed for mass pro· 
duction of the seeds of this species at the Prawn Culture 
Laboratory of Central Marine Fisheries Research 
Institute. Narakal. 

With a view to develop 10\1, cost nutritionally 
balanced feeds for the culture of P. iI/dicus, locally 

available low cost materials like prawn waste. mantis 
shrimp, groundnut cake and cassava (tapioca) were 
identified as the feed ingredients. The acceptability 
and the rela ti ve efficiencies of these feed materials for 
the prawn were already reported by Ahamad Ali 
(1980). The present study is taken up for exploring 
diversified utilisation of these products for compoun­
ding low cost feeds for the culture of penaeid prawns 
in the grow out systems. 

Materials and Methods 

Raw materials used were prawn waste. man tis 
shrimp. groundnut cake and cassava (tapioca). Prawn 
Vl.astc consists of the entire exhoskclcton . the head. 
C)CS and eycstalks. hepato pancreas. gi ll s. residual 
meat in head and the intestine of prawn s. For feed 
compounding this conglamorate material was collected 
and brought to the laboratory and was sun dried on 
cement platform without washing . When full y dried 
it was made into a fine powder using micro pulverizer. 

The mantis shrimp is a stomatopod caught in 
abundant in the early fishing season for prawn s. Large 
quantities of Orato squilla nel'a occu r jn the trawl 
catches along with prawns during November to January. 
During the season tonnes of this species are sorted out 
and discarded in the fishing harbour and other trawler 
landin g centres. The meat content of the animal is 
very low and major portion of its body consists of 
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chitin. These were collected . dried and powdered in 
the same \Vav °lS prawn wastc. The cassava powder 
as well as th .' 'oundnut cake were obtained from the 
toeal rna d. 

PreparatIon ot Feeds 

Four feeds no< :-'PCL, •. NPCL". :-JPCL" ""d 
NPCL." "ere fMmulated "'ing the abo,e ingredients 
io differen t propor ti ons keeping the protein level at 
34° IJ' The percent..lge of prawn \\last\! and mantis 
lihrimp were \ Mic:d from 15 to 45"0 while I!foundnu tcake 
and cassa\a Were kept constant in all the four I!xpcri­
mental feed, (Table 2). The powdered ingredients 
were weighed ... eparately Jnd then mixed and homoge­
nized in an c\ectrical blender. Water (900 ml for I kg 
of feed) was added "nd cooked at I psig for 
15 minutes. The feeds were then kneaded into a dough 
J.nd extruded lhrough .1 mm diameter extruder and 
dried in the o'cn a t 70 ± 2' C for 12 h. The control 
feed was prcp,lred from clam ( SUlJllela scripta } meJ.l. 

The crude protein \'ias estimated by Kjr:ldahl 
method. lipid "as <s timated by using methanol chloro­
form mixture (1:2 ratio) and moisture .l nd ash \\I!r\.! 
determined by the ".O.A.C. methods. The c:llorific 
value was determined by the bomb calorimeter. While 
calcium was estimated by the titrimerric method. 

Table 2. COI'lposilivlI 0/ rhe feeds alld {reslr clam 

NPCL" 'lPCL" 
(a) Ingredient' 

Prawn wast\.! 15 25 

Mantis ~h ri mp -15 35 

Groundnut cake 20 20 

Cassava (tapioca) 20 20 

Total 100 100 

(b) Pn)'(im;ltl! ("omplhi[t on 

C rude.: prl){~i n 
(" 

" 
on dry b.I'is) .13 .7 1 .1 2.83 

Lipid 6.50 6.72 
'\'- fre-c ~\traL'r 
(b~ UI ifcrl.!nl.:l! I ~\l . ~ I -p I" 

A..,h 19.3~ 17.30 

ACId. IIhuluhh: ;[.., 1\ 0 . .19 o 1>' 

SYED AHAMAD ALI AND K. H. MOHAMED 

phosphorus was determined by the colou rimetric 
method using mol)bdo vanadate reagent 

The composi tion of prawn was mantis shrinp. 
groundnut cake and cassava used fOI the preparation 
uf the feeds is given in Table I and the composition 
of different feeds and fresh clam mea! in Table 2. 

Table I . Him hell/ieal (OmpOSilloll u{ pfall 'n II ·aste. 
lIlul1tis ~hriml'. ~rtJulldnw cake llnd CaSSll\'G 

Description Prawn ~1Jn[is Groun- Cassava 
waste .,hrimp dnut 

cake 
Crude protein 

" (TN , 6.25) 
dry wt. basis JX. 20 ~5 .71 ~H.5-1 2.00 
C:irbohydratc 
('loon dry ba~i") 1~.50 68.50 
Lipid 7. 52 7.55 10.-10 0.5 -1 
<\ sh 23.95 2.1.63 6.30 1.-15 
Acid imo-
luble ash .. 3.93 I. 3~ 
Calcium 7.1~ ;..:.O~ 

Phusphoru, 1.22 1.26 
Calorilic 
':tluc (k cal g) 3.69 ' 7' J. _ 

melll 

Feeds Fresh 

NPCL" 'PCL" clam 
meat 

35 ~s 

25 15 

20 20 

20 20 

100 100 

33.29 33.7 1 -15 . 10 

x.20 0.-1.1 1.1.00 

~ U~2 '+3 .0.1 39. -: I 

16 .~ 'l 16.x3 2 19 

lUX 2.3 1 Tr:.lc~ 

• 
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_ ON TilE SIVI\]{~IlNG (RIIB IN TilE DSL OFTIIE WEST (OIlST OF INDIII 

numbers mixed wilh olher pelagic groups. The 
species accounled for aboul 0.3% in Ihe tolal DSL 
population in lerms of number (Menon and 
Prabhadevi (1990), Ihe maximum percenlage being 
81.3 recorded in the oceanic walers off Colachd on 
the southwest coast. The species is found to be 
occurring all along the west coast between 
Kanyakumari and DwarakJ (Fig. 2). In the positi ve 
hauls, theabundanceof crnbshowed vast variations. 
Majority of these hauls yidded only stray specimens 
numbering less Ihan 10 crabs per haul. Table I gives 
details of the samples containing more than 10 crabs 
per haul. In general, relatively more number of 
samples rich in crab population was recorded in the 
region between Ratnagiri and Mangalore, and Co­
chin and Kanyakumari, the mtlximum abundance 
having been observed off Trivandrum to 
Kanyakumari. Whenever rich ca tches were recorded, 
Ihey were found to be sporadic and there was no 
consistency in the occurrence of crab in any particu­
larregion. The maximum number per haul amounted 
t0862 which was recorded offColachd in theoceanic 
waters where the depth of the sea bollom was over 
2,700 m. 

AnJlysis of ca tch w ith rderL'ncc tu uifferent 
depths of occurrence indicates that the species is 
distributed only in the outer continental shelf and in 
the oceanic walers. The minimum depth of the 
sta tion from \\'hcrc the species hns been encountered 
was 93 m at Lat. 18'30'N. 111e species showed its 
presence in varying densities within the shelf region 
uptoabout Ratnagi ri, and beyond this it wascncoun· 
tered only in the oceanic waters far beyond the 
continental shelf. 

T.:lblc 1. Catch dttalls of CharybdiS (c.) sn1LlnLi 111 IhL IKMT 
m l/ul jo,n y,rldl1lR mou than 10 (rabs/h""i 

---- ------
St. Posit Ion lkrlh Total rcrccnlOlgc 
No. W!. Long. at nUnloc'r in lotal 

(N) (E) slation of biomass by 
(m) crabs number 

I. 08° 24 ' n Q SO' 1S21 13 3.6 
2. fJ7" 30· 75° 30' 2765 862 81.3 
3. fJ7" 30· 76° 3 J' 1492 13 13.6 
4. fJ7" 3]" 76° 47 1670 76 22.3 
;. 08°00' 76° 50' 99 17 21.2 
6. 08°30' 76° 12' 68Q II 4.5 
7. 09'29· 74° 15' 2671 162 48.0 
8. 11 ° (X)' 72·01· 16H 10 IS.8 
9. 14°00' 66°)3' 41 09 59 8.5 

10. 14° 59' 73° 00' 229 37 14.8 
II. 16°00' n° 40' 501 96 S9.2 
12. 16a O()' 68· 30· 3751 13 3.6 

Seasonal distribution and abundance 

The species was encountered in the samples 
throughout the year except during May and june 
when there was no IKMT collection. In order to 
study the seasonal variation in theabundancrof crab 
in the DSL, the ca tch data have been pooled and 
averages taken for 3 seasons, namely, premonsoon 
(Februa ry-May), monsoon (june-September) and 
post monsoon (October-january). It is found that the 
average number of crabs pcr haul varied signifi­
cantly in different seasons of the year. The average 
catch r'te per haul worked out to 6-1.79, 7.62 and 23.6 
(or premonsoon, monsoon and postmonsoon S('a­
sons respectively, The maximum number of crabs 
record ed in individual sample (862) was obta ined 
during the premonsoon season (Apri ll. 

Diurnal variation in abundance 

From the analysis of thedat' collected during 
day and night separately, it is seen that during night, 
crab abundance was very high occasionall y, but such 
rich collections were rather sporadiC. (Tables 2 & 3). 
In thedayscriesof co llec ti on, however, wide fluctua ­
tions in the abundance of crab were not observed as 
in the night series of collection, The maximum 
number of crab per haul recorded during the d.w 
time was 68 as against 862 crabs in the night. • 

BiologicJlobservation 

Si::c COHll'ositiotl 

The IKMTsamplescontainc'<l all the life stast's 
of th (, s\\!arming crab, viz . zoea, mcgalopa, juvenik, 
subadult and adult. The juveniles dominated III 

most of the samples examined . The size frequency 
data have been pooled together and plotted sexWlse 
to stud y the general size composition of the specie> III 
the DSL (Fig. 3A). It is seen that there is not much 
variation in the size cumposition between the two 
sexes. The size range of the crab, after the megalopa 
siage, was from 121064 mm C.W, for male and 12 to 
60 mm CW. for female. juveniles measuring 12 t020 
mm CW. formed the major component of the crab 
popu lation for both sexes. In the advanced size 
groups, comprising of subadults and adults, indi­
viduals in the size range 34 to 54 mm C.W, were 
fairly common for both sexes. A study of size fre­
quency distribution of some of the rich collections of 
thecrab(Fig.3 B-E) has shown that the richness of the 
crab s..1mp)es was due to the abundJncc of juveniles 
in the size range 12 to 20 mm CW. 
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C P. HALASUIII{AMANIAN Ai\'l) (" IiU<.,1 FI AN 

TAJU 2. utck dt/Il!ls o{CharyW's (G) .. ml(hll U1 /h~ day .sc,,,'~ (" 
'''AlT h.Ju /s .Jrr.Jngt'J mafllli~' I"" 

51 
N" 

I 
2. 
3. 
4 
5 
6. 
7 
~ 

9 
10. 
II 
11 
iJ 
14 
IS 
16 
17 
IS 
19 
20 
21. 
22 
23. 
24 
25 
26. 
27 
28 

Month 
,~ 

Feb., 1985 
,...1.1r., .. 

Apr., 

Jul, 

AII~ , 

Scp., .. 

Oct" 

J.-m.. 1986 

Sex ratio 

E 

11° {)(y 
09° 30' 
08° 21' 
08° 30' 
07" 30' 
09° 50' 
08°28' 
09° 30' 
07" 30' 
08°00' 
08° 14' 
oso 30' 
09° )0' 

10"00' 
11 " 01' 
12"00' 
12° 50' 
14° IXr 
J..I °59· 
15°00' 
l6" 00' 
18°00' 
20"00' 
17" 30' 
14"30' 
13°30' 
16" 30' 
09° 00' 

P~lflon 

E 

71"CXr 
75" 32' 
74°54' 
76° 12' 
74" 10' 
73°{)(r 
74°01' 
75"(X)" 
76°38' 
76" 50' 
76" 38' 
76° 26' 
75° 2·r 
7~" .,. , > .> 
72"U I' 
74° 3U' 
69° 59' 
60" 34' 
7J",XI' 
n "oo' 
60S" 31' 
67"00' 
67" 30' 
67" 00' 
n"41' 
73" OJ' 
6"? 30' 
75° 00' 

Tot.)1 
1I111111"'r 

of crab 
----

I 
68 
2 
I 
9 
I 
I 
3 

iJ 
17 
1 
2 
3 
1 

10 
3 
4 

59 
37 
4 

13 
I 

In the total crab population, the percentage 
composition o f male and female was 52: 48, thereby 
sho\-\'ing <l slisht prcpondcr;mcc of males. In thc 
larger siz(' groupcomprising of sub:ld u Its and ad u 1 ts. 

the overJIJ sex ratio WJS 47 : 53. 

RrMARKS 

A\'aiJablc information on the distribution 

pattern of the swarming crab along the west coast of 

India shows that the spc'Cies occurs only in the south­
west coast upto about Bhntknl in Kamataka coast 
(SiiJs, 1969). The present s tudy reveals that the 
species enjoys a distribution throughout the west 
coast of India. Since the present investigation is only 
based on the IKMT 5.1mples taken from the pelagic 
rcalm, it is no t certain whether at the bottom also the 
species occu rs throughout the west coast of India, 
The fishe ry resource surveys ca rried out by the 
Polish vessel M. T, Muraow on the continental shelf 
and upper con tinental slofX' al ong the northwest 

T "~II :'\ CIJ /(h drllllls of Ch.lr)'bdis (G.) smithu 1M trot nJ..;hl ~rli'S 
11/1,..,\ I r h,luf!> IJHllfll},J n lUfllllwl$c.' 

51 
N" 

2. 
J 
4 
5. 
6 
7. 
8. 
9. 

10. 
II 
12 
1J 
1·1 
15. 
16. 
17 
I~ 

19 
20 
21 
22. 
2J. 
24 . 
25-
2(, 
27 
20. 
29. 
30. 
31. 

""' .H , 1905 

Apr , 

()ct , " 

Nov., " 
0...'('., 1985 

r()~ i l lCln 

I..ltltud\· Lun~illld(' 

(N) (E) 

II · 29' 69" 26' 
10"3 1' 75" 52' 
09"29' 74° IS ' 
oso 30' 73· 38' 
08" 30' 73"00' 
07"24' n"so' 
07" 3(r 75° 3D' 
07" 31' 76° 47 
10" 29' 75"30' 
10"30' 73"00' 
09"30' 74 ° (JT 

U9" 30' 74" 20' 
O .. II" JQ· 76°02' 
()'-)"51' 72" ' 0 
II ° 02' 72" 02' 
12° SO· 73" OJ' 
12° (x)' 71" 30' 
12"50' 7\"ll(r 
14° lXJ' 71°JO' 
14° ex)' 73° 31' 
15°0 1' 68° 58' 
l6" 00' GS" 3 l' 
20" 30' 65° 30' 
20" 30' 65° 30' 
l8" 30' 66"30' 
lijo 30 67" JO' 

16°30' n OJo' 
12D 30 74° OJ' 
16° 30' 68° 30' 
12° 00' 73° 42 ' 
16°00' n 040' 

Tot.l] 
Illlllllo,r 

u J IJ.lu., 

I 
8 

102 
I 
I 

n 
Kf,2 
76 

4 
2 

4 
2 

2 
3 
1 

5 

4 
13 
2 
J 
1 
1 

1 
3 

96 

C0.1~1 (1( I nd ia in late $Cyenties (5a pa t ct al .• 1982) h.l \ 'C 

no t lllliic.llL'J the pre-scnce of this speCies In tlK' 
bottom tr.nyl catches from any areas north o f Karn.l­
ta'a. Examination of the trawl catch data of FORV 
Sagar Sllmpada also docs not revea l the presence of 
Ihis species in this region (Suseclan et al., 1990). The 
poor abundance of C. (C.J smithii in the IKMT collec­
tions c)'.:lmined from this regio n during the present 
s tudy could indicate less_possibility of the existence 
of a rich benthic population uf the :,pccics dlutlg thL' 
no rthwest CDJSt. 
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EFFECT OF CARBOHY DRAT E (STARCH) LEVEL IN PURLFI ED 
DI ETS O~ THE GROWTH OF PENAEUS INDICUS 

SYEO AHAM.w Au 

Cell/ral A1arillf' Fisheries Research I nstitute, Cochi,1. 

ABSTRACT 

Four purified die.lS were fo rmulated using casein, gdatin, starch , fish oil , 
groundnut oil . vitamjns. minerals and cellulose. The carbohydrate in the diets 
v. as increased from 10 to 40 t;O by varying the starch content to study the effect 
of dietary c.1rbobydralC Ievd OD the growth . sUf\'ival and food conversion of the 
pra" n Penatus indicul" The prote in and the lipid contenls were kept constant in 
all the diets. Feeding experiments conducted in the laboratory on the juvenile 
P. indicu.s inwca.ted that the growth of prawn increased with increase in the dietary 
carbohydrate level from 10 to 40% (P < 0.01). The food-conversion efficiency 
and the rate of survival improved with the increase of carbohydrate level in the 
dtet. The growth al80 iDcreased with the increase of carbohydrate caloric ratio, 
.... hile it wa" better with lower proteiD carbohydrate rat io of the emts. 

INTRODUCTION 

Carbohydrate is a cheap source of. energy in the diet of animals, includ­
ing fish and prawns. If a large percentage of the metabolic energy requi£emenL< 
of the animal can be met from the carbobydrate, the more expensive protein can 
be spared for grow1h. The protein sparing action of the carbobydcate in the .diet 
at 30% level was reported by Andrews et aI (1972~ in Penaeus azlecus. Sicl:: 
and Andrews (1973) found that 40% com starch in casein.:t:ased diets produced 
fastcc growth in P. duoranun. The carbobydrate requirements of the Indian 
white prawn /'. ilfdicus are not koown. With a view to fioding out the 'effect of 
dietary cariloI!ydcaIe level. on 1be growth and food convenioo of P. intiicus, th,! 
.,resent study had been carried out. Since Abdel Rahiman et al (1979) had 
reported that the polysaccharIdes like starch. dextrin and glycogen gave better 
growth. along with disaccharides, in P. japolliCIIs, starch was selected as the 
source of carbohydrate in the p resent study. 

MAT ERIAL AND METHODS 

Fat-free casein was obtai ned from Centron Laboratories, Bombay. Gelatin 
used in the diets was obtained {rom B.D.H., and starch from Merck. Sardine 
oil and refined groundnu t oil were locally purchased. The vitam in mixture was 
t,)bta ined fro m Roche P harmaceut icals; the m ine ral m ix ture was prepared in the 
laboratory. Cellulo,. powder was procured from Joh nson Chemicals, Bombay. 

, , 
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Preparta i')Jr vJ till' dicf.\ 

Four purlfi ed diets (CI. C2, C3 and (4) werc formulat ed u; ing c",cin, 
gelatin. starch. a mixture of s ardin~ oil and rcfin~d groundnut oil (in 
ra tio I : I J .Thc starch con tent was varied from 10 to 40~, ill the d ie t' C I tn 
C4 . Cellulose powder wa; used as the non-nutrient filler. Vitamins and min~ral, 
were incl uded in all the feeds. No extra binding material was uged since all the 
die ts contained gelatin and starch · The protein content in all the diets was kept 
approximately at 35 %. By virtue of variation in the carbohydrate content, the 
protei n carbohydrate ratio varied from 3.5 to 0 .92 in th e diets from CI to C4 
while the carbohydrate caloric ratio changed fro m 2.079 to 8.831. n,C pcreenl ­

ag~ composition of the: diets is given in table l. 

The starch and the gelatin were dissolved in 80 ml (for 100 g of die t) 
of water and cooked in to a pa <;te. while the other ingre'dk~l1lS were scpar3tcl) 

• 

•• 

TABLE I . PucenJage compositiolr of the diets . 

Casei n 
Gelatin 

Oil " 
Starch 

Ingredients % 

Vitamin and mineral (mix ""J 
Cellulose powder 

. Total 

ProximaJe composition ~ On dry basis 
Crude protein 
Lipid 
Carbohydrate (Starch) 
Ash 

C, 

30 
06 
06 
10 
03 
45 

100 

35,75 
6.00 

10,0 
4.0 
4.81 
3.50 

Diets 

C, C, 

30 30 
06 06 
06 06 
20 30 
03 03 
35 25 

100 100 

33,25 37.62 
6.00 6.00 

20.0 30.0 
4.25 4.03 
4.79 4.66 
1.75 1.25 

C. 

30 
06 
06 
40 
03 
IS 

100 

36.75 
6.00 

40.0 
6·25 
4.53 
0.92 

Calorific value (K eal ;g) 
Prolein carbohyd rate ratio 
Carbohydrate caloric ratio 2.079 4.166 6.437 8.g3 1 

Th e oil used consists of a mixture of fish oil (Sardine) and groundnu! oil 

in the ratio I : I. 

The mineral and vitamin mix ture : Eovery 500 g consis ts of Vitamin A 
6,25,000 l.U : Vitamin D'. 62,500 I.U; Vitamin E , 250 I.U; Vitar in B:! , 
100 mg, Calcium. 121i.0 g: Phosphorous, 90,0 g, Copper. 1·25 g, 
Io(i"n :l<; iodat..:. 0 .'2:' g. \ 1anganes-.:- 1.00 g. Cobal! 0 .10 r and Zin.:: 0.50 g. 
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f",wd<red ond po"ed through 0 30-me,h ,in'" anu added to the po,te. The mix­
tu re wo, thcn thoroughl) homogeni,ed and pa',ed through a 3mm-diamete, 
,·xtruder. The extruded part Wa> dried in an electric oven at 65 ± 2' for 12 h, 
and ,tored in o;r tight pla't ic containers unt il use a, diet. 

The crude prote in of the diet wa, determined b) Kjcldahl method and 
th e calorific value WJ' determ ined u,i ng bomb calorimeter. 

Freding rxperimenls 

Ju,,'niks of P. indiclO from th e sam(' brO\-xi. r~ared in th~' prawn cul ture 
laboratory of CMFRJ , Narakal , were randomly ,elected and used in the experi­
men:, .. Th e average initial kngth w", about 27 mm and weight 0.1 g. 

Th e ·animals were stocked in 3'~iamet()[ coIlapsabie plasllic pools with 
300 I sea water, fi ltered through boItingsilk.. In eadl pool, 20 animals were kept. 
with two repl icates for cad! Ireatmc<lt. Aeration was provided intermittently in 
all the pools. Th e water in the pools was oIlaoged every six days. 

Feeding was done at the rate of 25% of the body weight per day, to 
stan with. But subsequently, feeding was adjusted, to 15 to 10% of the body 
weight per day, acrording to the left over food . Feeding was done onoe a day, 
in th e eveni ng. The feedi ng experiment was carried out for a period of 30 days. 

The salinity of the water was maintained at 16 ± I", throughout the 
experimenL The temperature ranged between 26°C to 27°C and the pH of the 
waler varied from 7.9 to 8.0 during the experimental period. 

REsuLTS 

The results of !be feeding experiment are prc·seotcd in table 2. It can 
be seen that the growth of the pr&WIIS, both in length and weight, gradually in­
creased (from 62.3% to 147.6%) with Ibe suooessive ioor~ in !be cari>o­
hydra:e level of the diets. The diet with 40% ~tarcb recorded the higl>est growth 
(fig. I curves A and B). 1'I)e food conversion efficiency io>prq>ved with the in­
crease in the dietary carbobydrate level up to 30% . There is a slight dedioe 
theafter. The percentage of survival is maximum (95%) at 40% carbohydrate 
level. 

The experimental data were subjected to statistical analysis and were 
analysed by the me thod of analysis of non-<>rthogonal data by fitting constants. 
For th is, the model used was: 

Yijk = I' + 0i + bj + (ab)ij -i- eijk 

Where Yijk is the length ort he Kth indiv;uml in thejth replicate or the i~h 
diet level. 
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Ih ~ offecl of ilh diel bel. 

bj _ Ihe effecl of /h replle,llc . 

( ab )IJ I hI..' in ,,-,raet i(lr: cfleel 

Cijk .~ random t:rror eOmpl)r.cn t. 

The analysis ; ~ summarised in labk 3. Il can tA· 5{.'"("1l that t.h ~ interaction 
i, highly significant along the treatmenls and replicalions. indicaling thaI trcal­
mcnh and rcpl icatl..'''' arc not indcpc-ndcnt. Th3.1 i~. thcr(' i, a differential rcspon'i\: 
to trc.atmcnt\;\ over the replications and vice versa. From individual mean com­
posilion , il is observcO thaI treatments significanlly differ among thcmse!\'\.,> . 
diels C3 and C4 scoring over C1 and C2. Thus therc is increase in growth with 
the increase in carbohydrate \cvci in the diel (P < 0.01) from C1 to C4 . 

n,C resuJt, ai'll indicale thaI the low prolein carbohydrale ratio and 
high carbohydrate caloric ratio produ"" higher growth rales (Fig. 2. curves 
C, D. E. and F) and survival and improve Illc food conversion efliciency of the 
diet. 
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FIG I. Relationship bet\o\leen the dietary ca.riJobydntt: level and growth 
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T'\ BLI " D(lfa UII iIJe j(' f'r/ing ('.'Cpt rillff' liz i.·i,II jcedl C I /0 ( ~ I'll / ' . itu/cus tnt' 
30 ,Ia.".<. 

DiCl\ 

C, C, 

Initial Il h.':ln le ngth ( rum) 27.05 17. 37 
I nina l J\'l'ragc ",dgllt (g) 0·105 0. 105 
Final ml'3n length (mm ) 31.01 32.68 
Final 3\'crage w.:-ighl (g l 0 .170 0. 169 
PC'.rcC'ntag~ incrl!ao;.(' In le ngth 1.1 .70 19.30 
Percentage increase In we ight 62.30 61.0 
P\"".rc{' ntag~ survival 72.5 87 ·5 
Food conversion" 11.15 5.55 

Weight of food consumed 
" Food COn\lC'TSIOIl 

live weight gain 

TABLE 3. Statistical analysis: ANOV A 

Source 

Feed levels 
Replicate 
Treatments 
Errors 

Degrees of 
t:reedom 

J. 
I 
3 

129 

Sum of squares 
5.5. 

233.561 2 
14.971 8 

187.8687 
811.3187 

x X Hig!lly significant (P < 0.01) 

DISCUSSION 

( , C. 

"7.40 27.87 
O. I O~ 0.105 

33.43 34.62 
0. 193 0.260 

21.90 24.30 
~~ . 20 147.60 
82.5 95 .0 
4.07 4.25 

~ean squarc 

77.8537 X X 
14.9718 X X 
62.6226 X X 
6.2893 

The increase in the carbohydrate level in the diets enhanced the growtll 
in pral\llS. Th is mal' be due to the protein sparing action of carbohydrate 10 

which th e increased levels of carbohydrate in th e diet might have provided largcr 
quantum..:; of energy required for the metaboEc acti vities of th e animals; whik 
morc and more protein had becD spared for growth . Thc cn hanced growth at 
higher level s of carbohydrate might be responsibl e for better food conversiol. 
lalues. A t the lower levels of carbohydrate in the diet, th e aminals might be 
deriving thc m('labolic energy part!) from protein, th us accounting for ks~rr 
growth evcn though I h ~ protei n and lipid levels 10 the d iC't~ at 10\\,('; and highc!" 
cJ.rb~)h~ drat\:' levels Were the same. ~ 
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Th ... · diC't \1,11 11 40 \"( c3Iooh~drat ... , prooucl'd th l.' h jgh~ ~l growth \\hich i. 

ollx imum k,d ,""ed. A ndrl''''' l'1 a1 (1972) have rcponcd that 30" ' larch in 
th ... · olel ga\· ... ' h ... ·Ul'r growth and ~par ... 'd protein in the diet in P. a:JecIiJ. Sid. :lnu 
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f-I(, ., Kel..Itton ... hir ' bet\\een J;rowth. prolcin-carbohydrate ralio and carbohydrate- calori,-= 
ratio 

Andr ... ' \\" (1973) lound thai 40 ~( corn ""arch in the cascin-hascd diet-. pro­
duced faqcr grO\\ th in P. dlloraruJII. The results obtained in thl' prescnt stud~ 

on P. irulicuJ arl.2' in agreement with the se finding: ~. 

-nl(, p~rformancl' of the diet can bt.:" improved b) reducing the protein 
carbohydrate ratio. A, indica(,'d in the present study (Fig. 2 curves C and D ). 
it can h.: Ie " Il,]n unit~ . That j,. the carbohydrate level in the diet can lx: :1' 

much a .. that of thl' pwt('in or l'\~n more' . ThL' gro\\1h of pra\\n ", al .. o gmduaJh 
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:n.:r~'a"l.:d \\ jlll th\.· InCfl' J'~' in carboh) Jral l.' calorie ratio (Fig. ~ curves E and 
F) . The,,, rdation,hip' indicate th"t b) increasing the carbohydrate level (up to 
~() r( 1 in the diet. the prn!e in can b~' 'pared and the calorific value o[ the d l ~·t 

can hI.' mJinla inl'd and Ihu ~ imprm I.' thC' overall pcrformancC' of the diet. 

Th l~ grO\\ th of prawm oblainl.'u with purifi ed diet, in th e present quJy 
( 1 Ji.h r

, ) i, h.l\\ \.·ompJr~d If'! tin: ~rnwth ohl,l in ~J in the lJhordtof) c}..p~' I'1-

m~'n t .. In r . illdicw (413 (( 10 690 ';( ), "ith fccd ~ t'ompoum.kd with natu r.ll 
I n~"d i,' nt' reported earli:r b) the author (Ahamad Al i 1980), Similar infer ior 
growrh \\a s reported in prawn, with purified diets prepared using casein, amino 
acid. mi\lUre ' and peptide, b) Kanazawa. et al (1970). Sick et al (1972) and 
J)",hi maru and Ku roki (197~ c, 1975 a and b) . 

Th,' usc of cellulose polHler as a non-nutrient filler in purified diets 
appears to afTeet the palatabilit) o[ the diets fo r prawn s in the present study. 
The maximum leve·ls of cellulose that can be used in the purifi ed diets without 
affecting the palatability need, further investigation. 
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COMPOU:\DED FEEDS FOR POSTLARV AL REARI~G 
OF MARI~E PRA \\:\5 

SYED AHA~IAD ALI AND M. G. SIVAD-\S 
Nara ld,al Pra \.\n Cul lulC laboratOr~ of CMFRI. Cochin-682505 

Ava ila bility of applopriate fe.d has 
been the main constraint for rearing 
th e various stagE's of pr awn larv ae. 
Thi s is largely ovelcome by the use 
of live feed cultures But the main­

tenance of thes e live feed cultures 
require specialised technica l inputs. 

labour and time. Compounded feeds 
have been tri ed fo r rearing pr awn larvae 

with varied success in d ifferen t countries 

of the wOlld Attempts are being made 
to develop compounded feeds fOI 
reering d ifferent stages of prawn at the 
NPCl. One of the successful feeds 
developed for the post-larval rearing 
has been desc ribed here . 

Several feeds were prepared and 
pelietized with protein contents ranging 
from 30 to 60:'-.. using clam meat. 
gloundnut oil cake . fish meal. mantis 
shrimp (squilla) . trash fish . veast and 
cassava (tapioca) . The feeds wore 
p re pared by mixing drV- powdered 
ingredients with 50% water and steaming 
for 15 minutes. The homogenised wet 
dough was extruded in 1 mm diameter 
pellets and dried in oven at 70:t 2' C 
for 12 hours . The dry pellets are stored 
in pol v thene bags . By keeping the 

mois tu re content be low 1 O~~ . th e feed s 

could be stoled for a period of six 
months . 

Us ing th ese feeds sPvf!r al experi­
ments were conducted in which Over 

1.50.000 post larvae of Penaws indicus 
were st ocked and reared in 24' dia . 

poo ls. Among the feeds tested. th e 
fe ed PLF - 3 consisting of mantis shrimp 
20%. prawn wa ste 20% . groundnut 
oil cake 30~~ . fi sh meal 10% and casc; ;wa 

20% with a protein content of 368:; 
gave the bes t perfolmance in te lms 

of growth and survival The postlarva e 

were reared using this feed from PL, 

to PL,. with a survival rate of 90.3% 
and the larvae had grown from an initia l 

average lel/gth of 60 mm to a fin al 
average length of 18.0 mm. Feeding 
was done at the rate of 100% of th e 
body weight for the first two days 
and it was gradually brought down to 
10% of the body weight finally . The 
cost of prepara tion of th e feed was 
approximately Rs. 2/- per kilogram The 
details of the experiments conducted 
and the results obtained using ' this fe ed 
ale illustr ated in the posters . 0 
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PRELIMINARY OBSERVATIONS ON THE DISTRIBUTION AND ABUNDANCE OF 
THE SWARMING CRAB CHARYBDIS (GONIOHELLENUS) SMITHII MACLEAY IN 

THE DEEP SCA TIERING LAYERS ALONG THE WEST COAST OF INDIA 

c.P. BAlASUBRAMANIAN AND C. SUSEELAN 

Celilral Marille Fisherics RCSCllrch Instillll e, Cochill-682 031 

ABSTRACT 

Results of a preliminary study of thc distribution and abundance of Ihc swarming crab ChQrybdis (G<miohcll,rtlJ.s) smilhii 
MacJc.ly in thc Deep Scattering Layers on thc wcst coast of India 3rc presented b3scd on thc analysis of 244 IK..\H Solmplcs 
(011('("100 by FORV Sagllr ~mpa~ during February, 1985 to January, 1986. The swarming crab Is found to exist thoughou t 
Ihc wcst coost of India as again!'! it .. known distributional limit in thc north uplo I3hal1.::.311n KarnatJka coast. Maximum 
denSI ty was oh<;('rvcd along the southwC51 coost. The DSL population included all life stages of Ihc crab such as zoea, 
mcgalopa, juvenile, subadult and adult, of ..... hlch juveniles in the size range 12-20 mm carapaC(' width dominatoo, 

I NTRODUCfION 

The swarming crab Charybdis (Con iohellenus! 
smithii Macleay is an endemic species to the Indian 
Ocean where il has been reporled lrom Ihe Arabian 
Sea and of( Soulhcosl Africa as Charybdis smithii 
Mac1eay and Charybdis (C.) edwardsi Leene and 
Builendijk (Della Croce and Hollhuis, 1965; 
Sa nkaronkuliy and Rangarajon, 1962; Silas, 1969; 
Mohamed and Susedan, 1973). Recently il has also 
been encounlered in Ihe Bay of Bengal during Ihe 
fishery-occonogrpahic cruises of FORV Sagar Sam­
pada. nle correct systematic position of the species 
was ascertained only recently in an exhaustive revi­
sion of Ihe porlunid crabs by Slepl10l\son (1972). 

In Indian walers Charybdis (C.) smithii is con­
sidered 10 be a polenlially imporlanl deep sea crab 
occu pying Ihe ouler shelf and upper conlinenlal 
slope regions. 11 is of len found swimming in large 
numbers in the oceanic waters, Considering the 
commercial prospects of this species, a detailed in­
vestigation on its biology and resource characteris­
lies has been laken up recenlly based on Ihe collec­
lions of FORV Sagar Sampada. In Ihe presenl paper 
the results of a preliminary sfudy of the distribution 
illld abundance of this crJb in thc DL'CP Sc"Ucring 
Layers (DSL) of( Ihe wesl coasl of India arc given 
logelher wilh noles on Ihe biology of Ihe crab popu­
lation occurring in the DSL So filr no study has been 
carried out on these aspects in any part of the world 
in gen('r .. 1 and in th(' Indian r:EZ in p.1rlicul;lr. 

Mt. TERIAl A""'O MEn-laDS 

The malerial for Ihe sludy was oblained from 
Ihe I5<1acs-Kidd Midwaler Trawl (lKMT) collections 
laken by FORV Sagar Sampada during her fishery ­
oceanographic cruises from February, 1985 10 Janu­
ary, 1986. The IKMT collections were laken in Ihe 
Deep Scallering Layers which occupied deplhs uplO 
aboul600 melers from Ihe surface. Each haul was of 
30 minules duration. A lolal of 244 IKMT samples 
were analysed for Ihe crabs covering Ihe enlire wesl 
COSI of India belween Laliludes 07°00'N and 23°30'N 
and Longiludes 64°30'E and n OOO' E. The dislribu­
lion of lKMT hauls in Ihe study area is shown in 
Fig. 1. 

The crab population of each sample was com­
plelely sorled oul and measuremenlS of Ihe carapace 
widlh (c. W.) were recorded ",xwise 10 Ihe nearesl 
millimelre for all specimens excepl larval slages 
whose numerical abundance alone was recorded. A 
tot .. 1 of 1,542 specimens were measured comprising 
of both sexes. The measurements of carapace w('re 
grouped into 2 mm size classes SC'xw;$(' for studying 
the size frequency distribution. Sexes were sepa ­
raled based on Ihe shape of abdomen and Ihe num­
ber of p1eopods present in it. 

OBSERVATIONS 

Spatial distribution and abundance 

Oul of Ihe 244 samples 01 midwalcr colleclion 
analysed from Ihe enlire west coasl of Ind ia, 59 
samples contained the sw.-.rming (f,lb in vilrying 
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