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The effect of various protein levels on growth 
and survival rates of Penaeus m onodon  Fabricius

By

Auaychai Khannapa

Postlarvae (P 10) o f  th e  t ig e r p ra w n , Penaeus m o n o d o n ,  w ere reared in  e xp e rim e n ta l tanks 

at th e  Feed L a b o ra to ry , S E A F D E C , T igbauan , I lo i lo ,  P h ilip p in e s  fo r  16 w eeks. Prawns w ith  an 

average m ean to ta l leng th  o f  1.2 m m  and an average m ean w e ig h t o f  5 .5  mg were used as 

e xp e rim e n ta l an im a ls . V a rio u s  c o m b in a tio n s  o f  rice b ran  and fish  m ea l, d e te rm in e d  b y  th e  Pearson 

Square m e th o d , w e re  fo rm u la te d  to  give an es tim a ted  0, 3 0 , 4 0  and 50% p ro te in  level in the 

e x p e rim e n ta l feeds. C hem ica l analysis o f  th e  fo rm u la te d  feeds showed s lig h t d e v ia tio n  o f  the 

actua l p ro te in  c o n te n t f ro m  th e  c o m p u te d  values (T ab le  1), a lth o u g h  d iffe re n ce s  w ere n o t 

s ig n ific a n t.

T he  e n tire  e x p e r im e n t was d iv id e d  in to  tw o  phases. Phase I was c o n d u c te d  d u rin g  the  f irs t  

fo u r  w eeks fo llo w e d  b y  Phase II w h ic h  lasted u n t il th e  e x p e r im e n t ended in  the  16 th  w eek. In 

b o th  phases, f i lte re d  seawater was used as the  s to ck in g  m e d iu m . T w o  rep lica tes w ere m ade fo r  
each fe e d in g  reg im en. P hys ico -chem ica l pa ram ete rs such as tem p e ra tu re , s a lin ity ,  d issolved oxygen , 

am m o n ia  and n it r i te  w ere m o n ito re d . T w e n ty  shrim ps were ra n d o m ly  sam pled fro m  th e  rearing 

ta n ks  every m o n th . G ro w th  rates, surv iva l rates and feed convers ion  ra tios  w ere d e te rm in e d  at 

th e  end o f  each phase. Feed con ve rs ion  ra tio s  are, how ever, a p p ro x im a te  figu res because o f  the 

te ch n ica l d i f f ic u l t y  in  separa ting  le ft-o v e r feed fro m  feca l m a tte r.

Phase I. Postla rvae w ith  an in it ia l s to c k in g  de ns ity  o f  5 sh rim ps pe r l i te r  w ere p laced in 

1 5 0 - lite r  c a p a c ity  fibe rg lass ta n ks  and fed  w ith  th e  0 , 3 0 , 4 0  and 50%  p ro te in  d ie ts . Feed ing was 

done  tw ic e  d a ily  a t a fee d in g  rate o f  100% b o d y  w e ig h t. Results show  th a t  g ro w th  rate o f  praw ns 

given the 30%  p ro te in  d ie t  was s ig n if ic a n t ly  h ig h e r th a n  those fed  w ith  o th e r d ie ts  (T ab le  2 and 

Fig. 1). T he  lo w e s t g ro w th  ra te  was show n b y  th e  g roup  fed  0% p ro te in . The  best feed convers ion  

ra t io  was also o b ta in e d  fro m  the g ro up  given th e  30%  p ro te in  d ie t  (Tab le  3 ). S u rv iva l rate o f  the  

g ro up  fed  40%  p ro te in  was h ig h e r (81 .7% ) b u t was n o t s ig n if ic a n tly  d if fe re n t  f ro m  those fed  30% 

(68 .1 %) o r 50%  p ro te in  (61 .4% ) (T ab le  4).

Phase II.  A f te r  one m o n th , ju ven ile s  fro m  Phase I fe d  th e  d if fe re n t  e x p e rim e n ta l d ie ts  were 

tra n s fe rre d  to  o n e -to n  fibe rg lass tan ks  and reared in  6 0 0  lite rs  o f  f ilte re d  sea w a te r a t a s tock in g  

d e n s ity  o f  one an im a l pe r lite r .  T he  0% p ro te in  g ro up  was n o t in c lu d e d  in  Phase II because o f  the  

fe w  su rv ivo rs  le f t  in  Phase I. Feed ing rate was reduced to  20% and 10% b o d y  w e ig h t d u r in g  the  

subsequent m o n th s .
M easurem ents ta ke n  a t th e  end o f  16 weeks reveal th a t  g ro w th  rate o f p raw ns fed  40% 

p ro te in  was s ig n if ic a n t ly  h igh e r th a n  those fed  30% o r 50% p ro te in  (T ab le  5 and Fig. 2 ) and gave 

th e  lo w e s t feed co n ve rs io n  ra t io  (T ab le  3 ). N o  s ig n if ic a n t d iffe re n c e  in  surv iva l rates o f  th e  groups 

fe d  30%  o r  40%  p ro te in  (86 .4%  and 90 .9% , respec tive ly ) was reco rded  b u t  these w ere s ig n if ic a n tly  

h ig h e r th a n  fo r  th e  g ro u p  fed  50% p ro te in  (T ab le  4).
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The results o f this study are d iff ic u lt to  compare w ith  those reported in the literature since 
d ifferent species o f prawns were used and experiments were conducted under d ifferent 
environmental conditions. This study, however, shows tha t under the conditions o f the 
experiment, P. monodon postlarvae fed a 30% protein d iet at an early stage had a significantly 
higher growth rate. Older postlarvae on the other hand seem to  require a higher protein d iet as 
evident from  the significantly higher growth and survival rates o f the group fed the 40% protein 
diet in Phase I I . Further studies w ill have to be carried out to  confirm  these prelim inary results.

Table 1. Protein analysis o f pellets.

Computed values (%) Chemically-analyzed values (%)

0 1.7
30 34.3
40 40.2
50 47.7

Table 2. Percentage mean weight and mean length 
increments o f P. monodon postlarvae 

after one month feeding period.*

% protein levels % weight increment 
per day

% length increment 
per day

0 10.0b 0.1b
30 32 .1a 3a
40 16.7b 1.9a, b
50 16.9b 1.1b

* Values w ith  the same superscripts are not significantly d ifferent from  each other at 5% level o f significance.

Table 3. Feed conversion ratios o f P. monodon 
juveniles: Phase I and II

30% protein 40% protein 50% protein

Phase I 4.7 9.3 12.4
Phase II 4.6 2.8 4.5
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Table 4. Percentage mean survival rates o f 
P. monodon juveniles: Phase I and I I *

% protein 30% protein 40% protein 50% protein

Phase I 10.5b 68 .1a 81.7a 61.4a
Phase II - 86.4a 90.9a 47.3b

* Values w ith  the same superscript are not significantly d iffe rent from  each other at the 5% level.

Table 5. Percentage mean weight and mean length 
increments o f P. monodon juvenile after 

81 days.*

% protein levels % weight increment 
per day

% length increment 
per day

30 11.5a 1.3
40 30.6b 2.0
50 15.0a 1.8

* Values w ith  the same superscripts are not significantly d iffe rent from  each other at the 5% level.
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Fig. 1. Percentage length and weight increment o f P. monodon 
fed w ith 30% (A), 40% (B), 50% (C), 0% (D) protein 
levels. September 2 -  October 2, 1976.
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Fig. 2. Percentage length and weight increment per day per 
animal compared growth of P. monodon fed w ith 30% 
(A), 40% (B), 50% (C), 0% (D) protein levels, October 
2 — December 22, 1976

Percentage protein levels
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