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P o lycultu re  o f m ilkfish  (C hanos ch a n o s ) and m ud crab (S c y lla  s e rra ta ) 
a t tw o  stocking densities

M .M . Lijauco, O.Q. Prospero and E.M. Rodriguez

Mud crabs were cu ltu red  singly and in com b ina tion  w ith  m ilk fish  to  com pare g row th , 
survival and p roduc tion  rates. The experim ent was conducted in three 0.1 ha ponds. Each pond 
was subdivided equally in to  five com partm ents by  erecting bam boo screen p a rtit io n  runn ing 
across to  make a to ta l o f 15 com partm ents. Each pond was assigned to  one o f the  fo l lo 
w ing treatm ents:

Treatm ent I M ilk fish , 2500/ha
T reatm ent II Crab, 5000/ha
T rea tm ent II I Crab, 10,000/ha
T rea tm ent IV P o lycu ltu re : m ilk fish  2500 /ha  and crab, 5000 /ha
T rea tm ent V P o lycu ltu re : m ilk fish  2500 /ha  and crab, 10,000/ha

In itia l mean w eight was 36.1 g and mean carapace w id th  was 59.1 m m  fo r  crab juveniles. 
In itia l mean w e igh t fo r  m ilk fish  averaged 12.2 g at stocking.

Sample mean weights o f crab on day 30, 60  and 87 and those measured du ring  in ve n to ry  
on day 140 are shown in Table 1. Averages o f these means are p lo tte d  to  show the  g row th  curves 
(Fig. 1). Analyzed s ta tis tica lly  as in a random ized com plete b lock  design the  means showed no 
s ign ifican t differences at the b% level among treatm ents at each and respective sampling date.

As early as day 60 it was observed th a t the  range in size and w e igh t varied w id e ly  and th a t 
some crabs had already attained fa ir ly  good m arketable sizes. U n til day 75 survival was believed 
high as i t  w ou ld  take  no more than 30 seconds to  lure and catch a crab. Test samplings were 
occasionally made to  assess cond itions o f the s tock. However, du ring  sam pling on day 87 there 
was extrem e d if f ic u lty  experienced in catching. It was taken as an ind ica tion  th a t the  stock had 
d im in ished due to  cannibalism . To prevent fu r th e r loss o f stock all samples were harvested. 
Average w e igh t was 169.4 g and carapace w id th  97 .0  mm.
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Figure 1. G ro w th  curves o f m ud crab in m onoculture and p o lycu ltu re  w ith  m ilkfish  a t tw o  

stocking densities (M ilk fish : 2 5 0 0 /h a ).

20



Table 1. Sam ple mean weights (g) o f mud crab at given cu lture days and stocking densities 

cultured singly and in po lyculture w ith  m ilk fis h .*

Treatm ents Mean W eight (g)

Day 30 B lock 1 B lock 2 B lock 3 Average W eight

M onocu ltu re , 5 ,000/ha 66.1 80.4 57.2 67.9

M onocu ltu re , 10,000/ha 48.6 67.6 70.0 60.0

P o lycu ltu re , 5 ,000/ha 67.0 73.5 74.1 71.5

P o lycu ltu re , 10,000/ha 50.0 77.5 64.0 63.8

Day 60

M onocu ltu re , 5 ,000/ha 119.1 116.3 96.1 110.5

M onocu ltu re , 10,000/ha 90.4 145.9 110.8 115.7

P o lycu ltu re , 5 ,000/ha 112.1 151.3 103.2 122.2

P o lycu ltu re , 10,000/ha 121.8 136.2 130.2 129.4

Day 87

M onocu ltu re , 5 ,000/ha 156.6 178.7 166.2 167.2
M onocu ltu re , 10,000/ha 162.1 160.4 164.5 162.3
P o lycu ltu re , 5 ,000/ha 147.5 169.1 166.4 160.9
P o lycu ltu re , 10,000/ha 193.4 203.6 164.9 187.3

Day 140

M onocu ltu re , 5,000/ha 176.6 190.8 249.9 205.8
M onocu ltu re , 10,000/ha 186.9 154.5 192.3 177.9
P o lycu ltu re , 5 ,000/ha 198.9 189.8 185.3 191.3
P o lycu ltu re , 10,000/ha 189.6 219.8 231.9 213.8

*M ilk fis h  stocked at 2500/ha in all p o lycu ltu re  treatm ents.

Crabs were observed to  m o lt at an in terval o f about tw o  weeks co inc id ing  w ith  the  occu r
rence o f  the  neap tides. A fte r  m o lting  discarded shells could be seen strewn abou t at the  pond 
b o tto m . D uring th is  tim e  the crabs could hard ly  be seen fo r  about 2 to  3 days. N o rm a lly , the 
crabs cou ld  be observed sw im m ing against the cu rren t flo w in g  in fro m  the in le ts, o r occasionally 
basking a top  the  trellises in the early m orn ing hours and sho rtly  before feeding tim e  in the  a fte r
noon.

On day 87 a few  berried females were included among those sampled. The be rry  had y e l
lowish co lo r ind ica ting  th a t the eggs were in the early stage o f incubation  period (Ong, 1964). 
M ating, o r w hat appeared to  be so, was however observed as early as day 28 . It w as n o t  uncom m on

21



to  catch a pair w ith  the  male ho ld ing  f irm ly  on to p  o f a female in a doub le  fo rm a tio n . I t  could 
no t be ascertained though w hether hatching o f the eggs actua lly  occurred in the pond.

P roduction  and survival obtained per trea tm en t are shown in Table 2. Survival rate o f 
crab was highest at T rea tm ent IV  w ith  56.0% w hich was 19.0% and 29.5% more than th a t re
corded in the  m onocu ltu re  at 5000/ha and in the m ono- and po lycu ltu re  at 10,000/ha, respec
tive ly .

Tab le  2 . Sum m ary o f p roduction  and survival obtained in a study on th e  m ono- and polyculture  

o f th e  m ud crab S cy lla  se rra ta  and m ilkfish.

Treatm ents

Gross P roduction  
(kg/ha)

N e t P roduction  
(kg/ha)

Survival 

(%) Feed
ConversionM ilk fish Crab M ilk fish Crab M ilk fish Crab

I. M ilk fish  on ly : 
2500/ha 533.4 502.3 97.3

I I . Crab on ly : 
5000/ha — 336.2 — 155.7 — 37.0 18 .4

II I .  Crab o n ly : 
10,000/ha — 445.3 — 84.3 — 26.5 68.1

IV . P o lycu ltu re : 
M ilk fish : 
2500/ha 372.9 342.5 91.3

Crab: 5000/ha - 499.7 - 319.2 - 56.0 9.0

V . P o lycu ltu re : 
M ilk fis h : 2 5 0 0 / ha 395.0 — 364.5 — 100.0 — —

Crab: 10,000/h,a — 529.0 — 168.0 — 26.5 37.3

Net p ro d u c tio n  o f  crab was higher in the po lycu ltu re  than in the m onocu ltu re  in bo th  
stocking densities. The reverse was observed in the case o f m ilk fish . The p re lim ina ry  study 
conducted earlier also ind icated the  same trend . I t  is possible th a t the presence o f m ilk fish  became 
a plus fa c to r, in th a t 1) fish species may con trib u te  d ire c tly  o r in d ire c tly  towards increasing the
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am ount o f natural food  available fo r  crabs (Robles, 1978); and 2) the  active sw im m ing o f the 
m ilk fish  restricts the  free-ranging m ovem ent o f the  crabs, thus reducing the  incidence o f encounter 
and cannibalism  among fe llo w  crabs. M ilk fish  as a prey was no t e n tire ly  d iscounted in the  beg in
ning even as H ill (1976) concluded from  a tank  experim ent using live prawns, th a t fish , like 
penaeids unless dead or incapacitated are apparently to o  m obile  fo r  S cylla  serrata. In the pond, 
the crabs and m ilk fish  lite ra lly  came in contact w ith  each o the r w hen sw im m ing against the 
incom ing current. A t  inven to ry  the  prey-predator re la tionsh ip  was no t evident fro m  the  high 
recovery rate obtained fo r  m ilk fish  ranging fro m  91 .3  to  100%. E ithe r the  m ilk fish  is indeed to  
fast a prey fo r  crabs, or th a t the la tte r w h ile  responding to  w ater cu rre n t as in th is  pa rticu la r 
case is invariab ly and in s tinc tive ly  dissociated fro m  any o ther behavioral a c tiv ity  such as feeding 
or foraging fo r food.

Highest net p roduc tion  was recorded at T reatm ent IV  w ith  319.2 kg and 342 .5  kg/ha fo r 
the crab and m ilk fish , respectively. On the  basis o f tw o  crops a year, th is  is equivalent to  about 
640 kg o f crabs and 685 kg o f m ilk fish  per hectare net p roduc tion  in a year. On the  o ther hand, 
the gross p roduc tion  in the same trea tm ent am ounted to  500 kg o f crabs and 373  kg o f m ilk fish  
per hectare. S im ila rly , on a tw o-crop  opera tion  th is  is equivalent to  1000 kg o f crabs and 746 g 
o f m ilk fish , per hectare in a year. Assuming fu rth e r th a t a k ilo  o f  crab fetches a selling price 
th a t is 3 tim es as much as a k ilo  o f m ilk fish , the com bined gross p ro d u c tio n  w ill invariab ly  am ount 
to  3 .746 tons o f m ilk fish /ha /yea r.

Analyzed in the preceding manner, T reatm ent V  w ou ld  appear to  have even higher gross 
p ro d u c tio n ; b u t the am ount o f feed required becomes lim itin g . T rea tm ent IV  had the  lowest 
feed conversion ra tio  at 1:9 compared to  1:37 in T reatm ent V . T rea tm ent II and II I were equally 
high w ith  1:18 and 1 :68, respectively.
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