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ABSTRACT

M acrobrachium  l a rv a e  were r e a re d  in  g ra d u a l ly  i n c r e a s in g  s a l i n i t i e s  
and  in  c o n s ta n t  s a l i n i t i e s  of 14, 16, 18, and 20 ° / 50 » B est s u r v i v a l  (36%) 
was ach ieved  no t only in  an in c r e a s in g  s a l i n i t y  bu t  a l s o  in  th e  c o n s ta n t  
s a l i n i t y  of 16 In  a c o n t r o l l e d  spawning ex p e r im en t ,  te m p era tu re  was
low ered  from 27 5° C to  24 .0°  C fo r  2 w eeks. I t  was th e n  r e tu rn e d  to  27,5° C 
and  an average  o f  52,9% of  th e  fem ales  t e s t e d  spawned w i th in  one week.

[Key words: M a r ic u l tu r e ,  s a l i n i t y  t o l e r a n c e ,  c o n t r o l l e d  spawning, l a r v a l
r e a r i n g . ]

INTRODUCTION

S p ec ies  of M acrobrachiiun a re  b e in g  c u l tu r e d  in  s e v e r a l  a re a s  of th e  
w o r ld .  The M arine R esearch  L ab o ra to ry ,  F lo r id a  Department of N a tu ra l  
R e so u rc e s ,  i s  i n v e s t i g a t i n g  th r e e  n a t i v e  F lo r id a  s p e c ie s  to  de te rm ine  t h e i r  
p o t e n t i a l  as com m ercia lly  m a rk e tab le  p ro d u c ts .  These a re  Mr c a r c in u s ,  th e  
l a r g e s t  of th e  t h r e e  (250-300 mm ro s tru m  to  t e l s o n ) ,  M, acan thurus  (lOO-l^O 
mm), and M„ ch ione  (50-70 mm). M acrcbrachtum  have many c h a r a c t e r i s t i c s  w ar­
r a n t i n g  c u l t u r e .  A dults  a r e  easy  to  m a in ta in  in  c a p t i v i t y  and mate r e a d i l y ,  
even  under ad v e rse  c o n d i t i o n s ,  and c o n t r o l l e d  spawning has  been s u c c e s s f u l l y  
a t t e m p te d .  J u v e n i l e s  can be r e a r e d  in  sh a llo w  f r e s h w a te r  grow -out ponds, t h e s e  
problem s and te c h n iq u e s  h av in g  a l re a d y  been worked ou t by a q u a c u l tu re  in d u s ­
t r i e s .  The shrimp a re  om nivorous, e a t i n g  m ostly  d e t r i t u s ,  a l lo w in g  f o r  low 
c o s t  f e e d in g .  D isease s  a re  r a r e ,  F i n a l l y ,  t h e s e  shrim p have th e  h igh  market 
v a lu e  e s s e n t i a l  f o r  an econom ica lly  f e a s i b l e  commercial v e n tu re .

S ince  s a l i n i t y  req u ire m en ts  v ary  d u r in g  l a r v a l  development (Choudhury, 
1970; 1971),  our i n v e s t i g a t i o n s  were c a r r i e d  ou t to  develop an o p t im a l  regime 
o f  s a l i n i t i e s  conducive  to  maximal growth and s u r v i v a l  o f  l a r v a l  s t a g e s .
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In  20 3/ r e l a t i v e l y  h ig h  m o r t a l i t y  aga in  occu rred  a t  s ta g e  2 and in
s t a g e  10, F i f t y - s i x  p e r c e n t  su rv iv e d  to  s ta g e  10, b u t  only 28% m eta­
morphosed w ith  ju v e n i l e s  ap p e a r in g  from 22 to  52 days a f t e r  h a tc h in g .  
G e n e ra l ly ,  d i f f i c u l t y  appeared  a t  s ta g e s  2 o r  3 , s ta g e  8, and d u r in g  
m etam orphosis

In  th e  f i r s t  group m a in ta in e d  in  in c r e a s in g  s a l i n i t y ,  lo s s e s  were 
g ra d u a l  u n t i l  s t a g e  8, S e v e n ty -s ix  p e rc e n t  su rv iv e d  to  s ta g e  8, 44% 
s u rv iv e d  m o lt in g  to  s ta g e  9 , and 36% metamorphosed w ith  j u v e n i l e s  
ap p e a r in g  from 35 to  56 days a f t e r  h a tc h in g .  This group had l i t t l e  
t r o u b l e  a t  s t a g e  2 and i n  m etam orphosis .

The second group was m a in ta in e d  a t  15 : / :0 f o r  one week and th en  
in c r e a s e d  to  20° / cc over a p e r io d  of 5 days w ith  h ig h  m o r t a l i t i e s  
o c c u r r in g  from s ta g e s  3 t o  5 and ag a in  a t  s t a g e  10, F o r ty - e i g h t  p e rc e n t  
re a c h e d  s ta g e  10 b u t  on ly  12% ach ieved  m etam orphosis. Growth was s low er 
i n  t h i s  group and th e  l a rv a e  were s tu n te d .  The f i r s t  j u v e n i l e s  d id  no t 
ap p e a r  u n t i l  th e  46th  day a f t e r  h a tc h in g .  Two s ta g e  10 l a rv a e  l i v e d  72 
days w i th o u t  metamorphosing and f i n a l l y  d ie d .

DISCUSSION

In  c o n t r o l l e d  spaw ning, r e l a t i v e l y  h ig h  p e rc e n ta g e s  were n o te d  f o r  
M acrobrachium  acan thurus  and M. c a r c in u s ,  b u t  r e s u l t s  were low f o r  M. ohione  
(T ab le  1 ) ,  The l a t t e r  ranges  i n t o  th e  n o r th e rn  c o ld e r  re g io n s  o f  th e  
c o u n t ry .  C onsequen tly ,  i t  may r e q u i r e  a lower te m p era tu re  than  M, ca rc in u s  
o r  M. aca n th u ru s ' to  a f f e c t  spawning. A lower te m p e ra tu re  may in c r e a s e  
s u c c e s s  w i th  a l l  th e s e  s p e c ie s  as  could  le n g th e n in g  th e  p e r io d  of lowered 
t e m p e r a t u r e .

G rad u a lly  in c r e a s in g  s a l i n i t y  undoubtedly  occu rs  i n  th e  n a t u r a l  
env ironm en t as th e  l a rv a e  a r e  c a r r i e d  downstream toward th e  s e a ,  and 
thus  t h i s  in c r e a s e  might a c c e l e r a t e  l a r v a l  developm ent. However, la rv a e  
r e a r e d  in  a c o n s ta n t  16 15/,-,«• and th o se  re a re d  in  a g ra d u a l ly  in c r e a s in g  
s a l i n i t y  from 0 to  20 aloa  had a lm ost i d e n t i c a l  s u r v i v a l  r a t e s  (36%) and 
growth c u rv e s .  I n c r e a s in g  s a l i n i t y  d id  no t g e n e r a l ly  in c r e a s e  s u r v iv a l  
r a t e  n o r  growth r a t e ,  b u t  one l a r v a  in  20 underwent m etamorphosis i n
s t a g e  8 a f t e r  on ly  22 days ,  p roducing  a ju v e n i l e  w ith  some dth  s ta g e  l a r v a l  
c h a r a c t e r i s t i c s ,

The second group m a in ta in ed  m  in c re a s in g  s a l i n i t y  merely emphasized 
t h a t  th e  i n i t i a l l y  e u r y h a l in e  la rv a e  become more s te n o h a l in e  as th e  l a r v a l  
p e r io d  p r o g r e s s e s .  F o llow ing  m etam orphosis , however, j u v e n i l e s  aga in  
become e u r y h a l in e .  I n c r e a s in g  s a l i n i t y  a t  a r a t e  of 1 p e r  day
s tu n t e d  growth and many l a r v a e  i n  s ta g e  10 d id  no t undergo m etam orphosis . 
A lthough s a l i n i t y  i s  im p o r ta n t ,  i t  i s  no t  a r i g i d  requ irem en t w i th in  th e
ran g e s  t e s t e d ,  as  j u v e n i l e s  were o b ta in e d  from a l l  groups,

The only  major d i s e a s e  thus  f a r  no ted  in  th e  a d u l t s  i s  a fungus
we r e f e r  to  as " b la c k  s p o t " .  I t  causes  a b la c k  d e t e r i o r a t i o n  of th e
e x o s k e le to n  e v e n tu a l ly  r e s u l t i n g  in  d e a th .  However, t r e a tm e n t  in  a 
10 m inute  s e a  w a te r  b a th  d e s t ro y s  th e  f r e s h w a te r  fungus.
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TABLE 1. C o n tro l le d  spawning experim en t

1 0 -1 4 -7 1 :  Tem perature

1 0 -2 8 -7 1 :  Tem perature

11- 3 -7 1 :  R e su l ts

lowered to  24° C from 

r a i s e d  to  27 .5°  C

27 .5°  C

S p e c ie s it fem ales it spawned % spawned

M. a ca n th u ru s 18 12 66 .6

M. c a r c in u s 9 5 55 .5

M. oh-ione 7 1 14 .3

T o t a l 34 18 52 .9

é
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Figure 2. Larval su r v iv a l and s ta g e  length  o f  M. acanthurus reared in  
in cr ea s in g  s a l i n i t i e s


