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A b stract

Two independent experim ents on mud crab (Scylla serrata, Portunidae) fatten ing  w ere 
conducted simultaneously in 150 m2 ponds for 30 days: Expt. I - monosex male (286 ± 1.2 g) vs. 
monosex female (267 ±  0.9 g) stocked a t 0.5 m '2, and Expt. II - monosex male (338 ± 3 .1  g) or 
female (338 ±  2.8 g) vs. mixed sex (338 ±  3.4 g) stocked a t  0.25'm'2. The crabs were fed daily a  
mixed d ie t o f 75% brow n m ussel flesh and 25% fish bycatch  a t  10% of th e  crab  biom ass. 
Interm olt full male crabs weighing 5 400 g and roed females ä  350 g were partially harvested 
from the ponds after 20 days of cu lture using lift n e t and cu rren t m ethod. R esults o f partia l 
harvest from  all trea tm en ts  in both experim ents showed a to ta l yield of 51-55% of the total 
initial num ber of stocked crabs (460 crabs in Expt. I and 338 crabs in Expt. II). From this 
partial harvest, crabs in Expt. I a ttained  a  mean final body w eight of 496 g, a  specific growth 
ra te  (SOR) o f 2.75% in  moles and  432 g. SGR of 2.4% in fem ales. Expt. II gave a mean final 
body w eight of 520 g (males), 484 g (females), and 517 g (mixed sex) and SGR of 1.1, 0.73 and 
0.81, respectively. Results of total harvest showed th a t the overall mean final body weight (372 
± 4.5 g) o f monosex m ale crabs in E xpt. I w as significantly higher (P < 0.05) than  monosex 
females. However, specific grow th ra te , carapace length and  w idth, survival, and production 
w ere no t significantly different (P > 0.05) between monosex males and females. Ou the other 
hand, growth and  production of monosex crabs in Expl.. II  was no t significantly different (P >
0.05) from mixed sex crabs. However survival of monosex crabs (100%) was significantly higher 
(P < 0.05) than  mixed sex crabs (87 ± 1.88%).

In tro d u ctio n

Since undersized (< 300 g female: < 350 g male) and m arketable sized 
b u t lean (ä 300 g female; > 350 g male) m ud crabs S. serrata  (Forskal) 
have very low demand in the domestic m arket and  are even rejected in the 
export market, they command a relatively low price. Some private operators 
are engaged in the fattening of these crabs for 15 lo 20 days to a tta in  the 
highly priced m eat of the large pincers of m ales and the b righ t red  roe of 
gravid females much sought after by consumers.

Due to lim ited baseline research studies, crab fattening practices vary 
widely in  d ifferen t p a r ts  of the Ph ilipp ines an d  have been ra re ly  docu­
m ented. The only docum ented studies 011 fattening crabs were on bamboo
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(DA. Region VI 1988) and net. cages (Kuntiyo 1992). Crab fattening in cages 
is economically viable (DA, Region M  1988) bu t can only^accommodate a 
limited num ber of stocks. I t  also requires high m aintenance requirem ents in 
term s of labor (Bensam 1986). Hence, crab fa tten ing  in ponds is a be tte r 
a lte rn a tiv e  to  accom m odate a la rg e  volum e of c rab s a t  one tim e. T he 
p re s e n t  s tu d y  w as co n d u cted  to  d e te rm in e  th e  g row th , su rv iv a l an d  
p roduction  of both  u n d e rsized  and  lean  m ark e tab le  sized  m ud crab S. 
serrata fa ttened  in ponds.

M ater ia ls and M ethod s

Two independent experim ents on mud crab (S. serrata) fattening were 
conducted simultaneously in 150 m2 ponds for 30 days. In Expt. I, monosex 
cultures of undersized male (286 ± 1.2 g) vs undersized female (267 ± 0.9 g) 
were stocked a t 0.5-m‘2, and  in  Expt. II monosex cultures of lean m arket­
able sized male (338 = 3.1 g) or female (338 ± 2.8 g) vs m ixed sex (338 ± 
3.4 g) w ere stocked at. 0.25 n r 2. T rea tm en ts  in E xpt. I w ere rep licated  
th r ic e  w h ile  t r e a tm e n ts  in  E x p t. I I  h a d  tw o re p lic a te s  each  due to 
inadequate  supply  of experim ental anim als. In  both experim ents, ponds 
were assigned in a completely randomized design.

The crabs were fed daily a mixed diet of 75% brown m ussel (Modiolus 
metcalfei~) flesh and 25% fish bvcatch (consisting of Leiognathus  sp) a t  a 
ra te  of 10% of th e  crab biomass daily un til final harvest. T he daily ration 
.vas given equally between 0730 h  and 1700 h  by broadcasting th e  feeds.

Interm olt full male crabs weighing > 400 g and  roed females > 350 g 
me partia lly  harvested  from ponds after 20 days of culture using baited 

lift n e t and  cu rren t m ethod. The cu rren t m ethod involves th e  drain ing  of 
about 70% of the  volume of w ater in pond a t lowest tide. A t incoming high 
tide the pond is flooded. The w ater cu rren t entering th e  pond draw s crab9 
n ear or around the gate. The crabs are scooped, fa t crabs are partially  h a r­
vested and the re st are released in the pond.

The body weight, carapace length (CL) and width (CW), specific, growth 
ra te  (SGR), survival, and production of crabs were calculated from the total 
h a rv es t. T rea tm e n t m eans' in  Expt. I w ere com pared using  T -te s t and  
analysis of variance for Expt. ü .  The significance of the differences between 
treatm ent m eans were determ ined using D uncan’s m ultiple range test. All 
analyses were conducted using SAS program  (SAS 1988).

R esu lts

The proxim ate analysis of both foods, brown m ussel and fish bycatch, 
showed a  h igh  protein  con ten t (Table 1). However, fa t an d  carbohydrate 
..intents were h igher in th e  brown mussel. Results of pa rtia l harvest after 

20 days from stocking from all trea tm en ts in both experim ents showed a 
to tal yield of 51 to 55% of th e  total initial num ber of stocked (E xpt I: 450



(S0'0<d) lae-rejJTP
.Cptreogmäs jo n  ajb  ja n a )  auras aq i tpLü sjdpasredrig  sejBDijdai aa-iqi jo  g g r  stream a ra  sanrev

8r o e  T  T m 8E’6 e  7  6'S t  s £ W  7 S'il (3q) u o tp u p o .’^
q88'I  T  6‘98 bOO'O =F O'OOI bOO O 7 O'OOT (%) [BAtAJUg
dST’O =? 8'0 bSI'O 7 L0 bSTO 7 I  I (Asp/%) a o s
s s r o  t v z i bS6‘0 ïO 'H  bSI'O 7 Z ' 2 l (uro) ip p tM  ao ed sraQ

b09'0 T  6 '8 bS9‘0 7  S'6  b I í ' O 7  6 '8 (mo) q jä u e j  aoBderap
08'S I =F c-6S^ bS’S I =f S 'SIf- s Q 'i l  7  L'69P (S) jqSiaM  Apoy

x as  paxijAJ a jB u ia j  afB]A¡

I]  in a n r u a d x g  u i  s q e ra  p u ra  j o  u o r p n p o jd  p u s  ‘jU A pons 'tp .'ao jQ  'Q ajqBj^

•(SO O<<i) InoipSTT
AptreogniSis jo n  a ra l a n a ]  au res aqa ipij'A s q d u o s ia d u g  'sa jB o q d aj a a jq a  jo  g g 3? s a e a u i  a ra  s a n je ^

b í 'S I  t  6'ZZ sS 'ZZ 7  S 'í-6 (áq) uoiaanpoJ,!
bW 9  =F t '¿8 b¿S'6  7  f ¿8 (%) [BAIAIUg
sOl'O =F 6 '0 bÎ’O'O 7  6 '0 (Xep/% U O g )  a i  s a  qi/AOiá o g ioadg
o8T'0 T f 'Z l b9íT0 7  I 'SI (uu>) qipt/A  aoedBregi
bSI'O T S’8 bSI'O  7 9 ’8 (u o )  t jjS u a j aoedBJBQ
q06 5 =F 8'OSS bOS ^  7  O ZIS (3) jqS iaM  Apoa

afa raad apiM

I  luatcriaadxg; m  scre-io p u ta  j o  notaonpoad pera ‘jBA puns 'qiAsoaQ -f  ajar-

q s i o  a q j ,  p ire  ( u q d )  x a p u i  A ju T v p ra  q B io  a p m a j  u a a M ia q  d i q s u o i p i a i  
juB ogro& is A jqS iq  e  p a i io d a i  (2661) uouBirqoBAOOd A p m s  s iq i  u i  p a s n  Aqeiu 
- r a i  (£661 3 u o iq )  sq B ia  a p m a j  p u s  a jB in  q jo q  j o  ju a iu o o  a p s n r a  io  s s a u u ru  
j o  a a i 3 a p  a q a  b u b  '(2 6 6 1  aouB xtqoB A O O j) s a j s m a j  u i  in a m d o ja A a p  p B u o ^  
jo  s a á B is  9nouB A  oa p a a n q u a p  a q  pi[noo is a A iB q  [B ijJB d  jo  a q n s a i  a q j ,

A ja p iB d a s  j d a q  s a jB tn a j  j o  s a p r a  u B q i 
jaM O j A p u B o ij iu S ts  a p i  jB A p v in s  b  p au iB W B  d n o i 3  x a s  p a x im  s b  p a s iB i  
sqB JO  a q j ,  p a jo a j jB  a j o m  s e m  j b  a i  a i  n  s  p e a p u i  a i t v q n o  x a s  p a x i r a  i o  
x a s o u o r a  Aq p a o u a n y u i  jo u  a ia M  S u iq a o js  ib  S iq S taM  p i q u e  l i q i r a i s  q q M  
s q B ia  j o  s iq ífra M  A p o g  u o i iB A ia s q o  s t q j  q iiM  r a io ju o o  j j  } d x g  u i  s q n s  
- a q  - â ra q o o îs  p  s iq S ia M  A poq ( r a q u i  a q j  u i  s a a u a i a j j i p  a S iB j 03 p a i n q i i j  
- p  a q  a 'b u j  su q âia .w  Ápoq u i  s a x a s  u a a .x v p q  s a a u a i a j p p  ju B a i j iu S ig  s a p i  
q x w o iá  o i j io a d s  i i a q i  u i  j s a j iu E iu  i o u  p q ) u o ip A ia s q o  s i q i  s a p r a a j  u b u i  
jq S ia M  j a q S i q  A p ju s a ij iu S is  b  p a u p i p  s q B ia  a p m  p q a  p a p a i p u r  j  i d x g  
u i  3s e A iB q  p p j  a q i  j o  s q n s a i  q 3 n o q q y  a r a i i  auiB S a q j  p  p a u a i p j  j o u  
a iB  s p u o d  u i  p a q o o is  s q B io  p q i  s a s a 3 S n s  s i q j ,  A q s u a p  S u p p ô t s  jo  ssa{  
-p iB ä a i  is a A iB q  i o j  A pB ai a ia M  p a q o o js  sq B io  j o  l a q r a n u  p q q  a q j  jo  % oç 
in o q B  p q j  p a M o q s  s p a m i i a d x a  q io q  m o q  is a A iB q  p p r e d  j o  s q n s a q

ä u p io o is  I83JB sABp
02  u a q B i i a p u n  sb m  ‘laA SM O q 3 u r)sa M iB q  p p i B g  (8 6 6 1  'I® I a  q s o q u p e jq  

:g 6 6 I  S u o n  ¡2 6 6 1  IIa 3 u V  P UB u B tra B iq n sB A ig  ¡2 6 6 1  e x p B q  ¡2 6 6 1  3® UBH  
p a ß  q q o q o )  u o i â a i  o t j i o B j - o p u j  a q j  m  p a o p o B i d  S u ia q  (s A sp  0 8  °3 S I )  

u o i q u n p  a i n q n o  a q j  in q q M  s i  A p m s  l u a s a i d  a q j  jo  p o u a d  a i n q n o  a q j J

u o is s n o s id

¿19 9S Ig  

S O T 6 6 S  19 62

{■8I'

>■'0 7  OOi

19 61

¡ 9 f  ¿ I

039 

9 0 7  639

19

69

61 U1)9J\¡

ZZ 3
9 0 7  861” 81’ 81 E'O 7  ¿91 99 IS KO 7  019 G* 91 I

(f) (od) (3)
jqá.iaü  noojo p a j s a A i e q  jqSiOAi 

I p o g  jo % sqsjQ  Ip o a

(od) (3) 
qoojs pB]S3Ajuq qqáiaM
jo  % sqBiQ Ip o g

(od)
5)00)3 pa jS S A JB l) -OfJ
JO % sqeiQ  doa

xas paxijij a iu u ia j 0|BW

p a x i m  JO. xasououi H1!m  paqacqs spuod luouj paisaA isíJ I n’S d  s ^ j o 50JJB slBp 02 sqBiü pnui xas 
gqSiaM Ip o q  uoopj -g a|qfcrj_

Z£V  19
f' O 7  T9P gg
8 0 7 Q »  8p 
K O T O IJ- eg

88
68
98
Ot-

96V
8 0  7 ¿ 6 p
9 0 =F OIS 
8  0  7  0SP

19
99
T9
¿fr

88
ZP
88
98

U B3p\¡

8
Z
I

(3) (ud) 
jqäiaM  ifpoq 3|oois paisaA raq  

uu ap j jo  %  sqoiQ

(3)
gi(3iSA\ Ip o q  

UB3[^

(od)
>[3ogs pajsaA Jeq
jo  % sqe jQ

•°M
01B31(d3y

a p íu ia j 3|BW

epju i xasouora qjiM  paqacqs sp u o d  rao jj Q gdxa) Sra>|30gs la y i )  a fe p  Qg sqisio p n ra  a ioraaj jo 
po jsaA joq Xipugrad s q Bjo  jo  JqSioAi Ip o q  ireaM  g eiq o j.

d s e m /iv u H o iíi ']  j o  pajsisuoo  q o ju o lq  q s l j

9 1 6  
89 01 
8 Z 6  
VQ'6 
I'S’19

9 6 1 8  
V8 1 
9 9  I 
I6 '9  
H ’99

q s y
jouajxe  ao jj-uoäoajip j 

4oqi) ep n jQ  
• |u j o p r i J Q  

u ie jo jd  eijnaf)
q a a g  |a s sn ra  u mojjj qo'|8oIq q s |g

(JqâiaAi Ájp % ) noejisodiJ I0 0

S u jp jo ^ B  au u p  , „ n „  p „ „  ^  ^  J ^ > V O Y £

sqBiD x a s  p a x ira  u B q j (go'O >  d )  J a MSiq ApiuBOTjuiáis sb a \ 
sq B io  x a s o u o ra  j o  j b a i a j i i s  ' j o a s m o h  ( q o 'O <  d )  'J u o ia jj jp  A g u B o g iu ä i s  qo u  
a iaM  j [  j d x g  ra  x a s  p a x ira  p u s  s a p r a a j  io  s a p r a  jo  u o p jo n p o id  puB  qjM O iS 
a q i  jB q j  S M oqs g  ajcjcq 'p u w q  l a q j o  a q j  u q  'S iu a r a jB a i j  u a a M jo q  ( g o 'O  

<  j )  s a o u a ia ^ ip  j u b o i j i u S i s  M Oqs 30U p p  u o g o n p o id  puB  'p A iA in s  ,f[Q ‘a \q  
' ( a O S )  a ? B J m ^ A O iS  o p a a d s  ‘JUAa.wopj ( p  a j q e j j  s a p r a a j  j o  p q j  u B q i ( g o  o  > 
d ) ja q S iq  A^U BO giuáis s b m  { jd x g  u i sqB io  a p r a  j o  j q ä p M  Apoq p u y  u s a ra  
Ip iaA O  a q j  p q - )  paM o q s 3 ra q o o )s  r a o i j  sA ep Qß ia?JB jsaA iB q  p u y  3b s q n s a y  
(8  a j q e j J  x a s  p a x i r a  i o j  S  ¿ i g  p u B  s a p r a a j  i o j  3  pgj? ‘s a p r a  j o j  3  0 2 Ô 

j o  jq 3 ia M  A'poq p i n j  u s a r a  b  3 a u 3  j j  i d x g  u i  sqB JQ  '(2  a i q ^ j J  s a p r a a j  i o j  

3  281' p o s  s a p r a  i o j  3  9 6 ^  j o  )q 3 p M  Apoq p u i j  u s a r a  e  p a u re jjB  j  " jd x g  u i  
sqB io  ‘B3B() s iq i  u o  p a sB g  '(£  p u s  2  e a p e j J  s q s ia  (sod  g gg  :I1 '1dx3  P UB sod 
812



2 1 5

S. serrata, reached  sexual m a tu rity  upon a tta in in g  an FMI of ä  0.88 or a 
CW equivalen t to > 11 e.m. T hree  stages of sonad m atu rity  conditions (de­
veloping, m aturing, and fully rood) w ere found among these groups of crabs 
regardless of increasing CW and FMI. Apparently, it takes tim e to fa tten  a 
thin crab than  less th in n e r onos.

T he s tag e  of gonad developm ent and  degree of th in n e ss  a t  stocking 
w ere n o t d e te rm in e d  in th e  p re s e n t  s tu d y . T h e  d a ta  sh o u ld  h av e  p ro ­
v id ed  u s in fo rm a tio n  on th e  re la tio n s h ip  of g o n ad  d e v e lo p m en t and  
m uscle co n ten t of th e  c rabs w ith in  th e  d u ra tio n  of c u ltu re  a n d  p e rce n t­
age of p a r tia l  h a rv es t.

C rabs h ave  been fa tten e d  by som e p riv a te  o p e ra to rs  u sin g  tr ia l  and 
e rro r m ethods elsew here in the country  (Ladra 1992). A w eight increm ent 
of 110 g was achieved but, survival was no t indicated. C annibalism  was re­
ported as a serious problem. This was addressed in studies reported by DA, 
Region VI (1988) using a bamboo cage bai I cry (with several sm all com part­
m ents or cubicles to accommodate a single crab per com partm ent or a n e t 
cage b a tte ry  (Kuntiyo 1992). After 15 days, DA, Region VI (1988) reported 
a w eight gain of 110 g with a survival of 87% while Kuntiyo (1992) showed 
a w eight increm ent of 23 to 37 g and a survival of 80 to 100%, 35 days af­
te r  stocking. 'Lhe p re sen t s tu d y  used a lle rn a tiv e  approaches to m inim ize 
loss of stocks due to cannibalism  (Baliao ef al 1981, Hill et. al. 1982, Cholik 
and  Hanafi 1992, T rino e t al. 1999).

T rino e t al. (1999) found th a t  a h igher survival ra te  (98%) can be ob­
ta in ed  a t  low sto ck ing  d en sity  (0.5 nv2). T h is  is in a g re e m e n t w ith  the  
p resen t study  w here a survival ra te  of 87% in Expt. 1 a t  0.5 m '2 and 87 to 
100% in Expt. II a t  0.25 m '2 were obtained. Cholik and Hanafi (1992) indi­
cated th a t m ixed sex cu ltu re  enhances cannibalism . T h is observation was 
confirm ed in Expt. II. T he su rv iv a l of m ixed sex c rabs was sign ifican tly  
lower than  the monosex groups. 'Hie presence of filam entous green algae in 
ponds within the duration of cu llu rc  mav have provided crabs with shelter, 
m inim izing encounters between crabs, th u s  improving survival. The impor­
tan ce  of aq u atic  m acrophy tes as sh e lte rs  for m ud  c rab  in th e ir  n a tu ra l 
h a b i ta t  w as p o in te d  o u t  by H ill e t  nl. (1982). T r iñ o  a n d  R o d rig u ez  
(SEAFDEC/AQD, unpublished  report) show ed th a t  surv ival and  grow th of 
crabs were enhanced when m arketab le  sized and fa t crabs were harvested  
s e v e ra l tim es r a th e r  th a n  a t  sin g le  h a rv e s t  at. th e  te rm in a tio n  of th e  
c u ltu re  period. T hey found  th a t  sm a lle r c rab s grew  fa s te r  a n d  a tta in e d  
export, quality size an d  conditions a t  total harvest. This re su lt agrees with 
De Silva (1992) and  Liong (1992), on t.he need to partially  h a rv est c rabs in 
a fa tten ing  culture.

This study suggests th a t pond fa tten ing  of undersized , and  lean m ar­
k e tab le  ßized m ud  crab s w ith  p a r tia l  h a rv e s t (20 days a fte r  stocking) is 
economicall}' feasible. At p resen t, S. serrata, cu ltu re  in  th e  Ph ilipp ines is 
still dependent upon crab juveniles cau g h t from the wild. Hence, any com­
m e rc ia l  d e v e lo p m e n t in  th is  d i r e c tio n  n e e d s  to  be  c o n s id e re d  as 
overexploitation of m atu re  fem ales an d  may aggravate th e  shortage of seed 
supplies from the n a tu ra l habitat.
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