


REPORT ON A STUDY OF 
CONFINED-POND PRAUN FARWING IN 

I CHILKA LAKE, ORISSA I 





REPORT ON A STUDY OF 
CONFINED-POND PRAWN FARMING I N  

C H I L K A  LAKE, ORISSA 

CENTRAL I N S T I T U T E  OF BRACKISHWATER AQUACULTURE 
( I n d i a n  C o u n c i l  o f  A g r i c u l t u r a l  R e s e a r c h )  

1 2 ,  L e i t h  C a s t l e  S t r e e t ,  S a n t h o m e ,  
MADRAS-600 0 2 8  

DECEMBER, 1 9 9 1  





Page 

I n t r o d u c t i o n  

Prawn f a r m i n g  i n  c o n f i n e d  ponds 

D e s c r i p t i o n  o f  t h e  s t u d y  a r e a  

M a t e r i a l s  and methods 

O b s e r v a t i o n s  

G e n e r a l  r e m a r k s  o n  pond c o n d i t i o n s  

S u g g e s t i o n s  f o r  i m p r o v e m e n t  o f  t h e  s y s t e m  

R e f e r e n c e s  



1 INTRODUCTION 

O r i s s a  i s  endowed w i t h  a  t o t a l  e s t i m a t e d  b r a c k i s h w a t e r  

a r e a  o f  31,600 ha, o f  wh ich  22,958 ha area  (82% Government 

l a n d )  have so f a r  been i d e n t i f i e d  as s u i t a b l e  f o r  d e v e l o p -  

ment.  These a r e a s  h a v i n g  no a l t e r n a t i v e  economic use a r e  

found i n  t h e . s e v e n  e s t u a r i n e  zones and C h i l k a  lagoon spread 

o v e r  t h e  f o u r  c o a s t a l  d i s t r i c t s  o f  B a l a s o r e ,  C u t t a c k ,  P u r i  
and Ganjam ( F i g . 1 ) .  

The Government o f  O r i s s a  i s  t h e  f i r s t  S t a t e  Government 

I n  t h e  c o u n t r y  w h i c h  announced a  l e a s i n g  p o l i c y  i n  1981 f o r  

development o f  b r a c k i s h w a t e r  a q u a c u l t u r e .  A c c o r d i n g  t o  t h i s  

p o l i c y ,  75% o f  t h e  s u i t a b l e  a reas  s h a l l  be g i v e n  on l e a s e  t o  

t h e  weaker s e c t i o n s  o f  t h e  s o c i e t y  and t h e  r e m a i n i n g  25% o f  

t h e  l a n d  r e q u i r i n g  h i g h e r  i n v e s t m e n t  t o  e n t r e p r e n e u r s .  

companies, c o r p o r a t i o n s  e t c .  The Government has e s t a b l i s h e d  

d i s t r i c t - l e v e l  B r a c k i s h w a t e r  F i s h  Farmers Development 

Agenc ies  (BFDAs) i n  t h e  c o a s t a l  d i s t r i c t s  between 1983-84 

and 1989-90 under  t h e  C e n t r a l l y  Sponsored Scheme. Prawn 

c u l t u r e  i n  t h e  S t a t e  had i t s  b e g i n n i n g  i n  1983-84 w i t h  t h e  

l a u n c h i n g  o f  t h e  p o v e r t y  a l l e v i a t l o n  scheme o f  "Economic Re- 

h a b i l i t a t i o n  o f  t h e  R u r a l  Poor" (ERRP) i n  t h e  C h i l k a  Lake 
f r i n g e  a r e a .  By end o f  1990, a  t o t a l  b r a c k i s h w a t e r  a r e a  o f  

6151 ha has been b r o u g h t  under prawn c u l t u r e  I n  t h e  S t a t e ,  

b e n e f l t l n g  4741 b e n e f i c i a r i e s / f a r m e r s  ( i n c l u d i n g  29.6% 

b e n e f i c i a r i e s  b e l o n g i n g  t o  SC/ST). O f  t h i s ,  1945 ha I s  

under  e x t e n s i v e  pond c u l t u r e  and 4206 ha under  t i d e - f e d  



" b h e r e y "  c u l t u r e .  The p rawn c u l t u r e  deve lopment  has  been i n  

256 ha i n  B a l a s o r e .  2178 ha i n  C u t t a c k ,  3101  ha i n  P u r i  and 

617 ha i n  Ganjam d i s t r i c t s .  

Under t h e  e x t e n s i v e  p rawn c u l t u r e  sys tem p r a c t i s e d  i n  

t h e  S t a t e ,  t h e  a v e r a g e  p r o d u c t i o n  r a t e s  a r e  5 3 1  k g / h a / c r o p  

i n  t h e  pond c u l t u r e  and 315 k g / h a / c r o p  i n  t h e  t i d e - f e d  

b h e r e y  c u l t u r e .  The o v e r a l l  p rawn p r o d u c t i o n  t h r o u g h  aqua- 

c u l t u r e  i n  t h e  S t a t e  d u r i n g  1989-90 was 2900 t o n n e s  (Mohanty  

1991) .  

R e a l i s i n g  t h e  i m p o r t a n t  d e v e l o p m e n t s  t a k i n g  p l a c e  i n  

b r a c k i s h w a t e r  a q u a c u l t u r e  i n  O r i s s a ,  t h e  C e n t r a l  I n s t i t u t e  

o f  B r a c k i s h w a t e r  A q u a c u l t u r e  (C IBA)  o r g a n i s e d  t h e  Seminar on 

" S t a t u s  and P r o s p e c t s  o f  B r a c k i s h w a t e r  A q u a c u l t u r e  i n  

O r i s s a " ,  o n  14 O c t o b e r  1988 a t  P u r i .  The Seminar was 

i n a u g u r a t e d  b y  H o n o u r a b l e  S h r i  S a r a t  Chandra Panda. M i n i s t e r  

o f  S t a t e  f o r  Commerce, T r a n s p o r t ,  F i s h e r i e s  and  A n i m a l  

Husbandry,  Government o f  O r i s s a .  A  t o t a l  o f  11 t e c h n i c a l  

papers ,  i n c l u d i n g  f o u r  p a p e r s  f r o m  CIBA, were  p r e s e n t e d  and 

d i s c u s s e d  a t  t h e  Seminar .  

Amongst t h e  Recommendat ions o f  t h e  Seminar was a  

s p e c i f i c  one on deve lopment  o f  a p p r o p r i a t e  p r o d u c t i o n  

t e c h n o l o g y  f o r  C h i l k a  f r i n g e  ponds w h i c h  s t a t e d  as  f o l l o w s :  

"The Seminar n o t e d  t h a t  t h e  C h i l k a  f r i n g e  

ponds r e p r e s e n t  a  f r a g i l e  e c o s y s t e m  where p r o d u c -  

' t i o n  and  p r o d u c t i v i t y  a r e  low. The e c o l o g i c a l  

c o n d i t i o n s ,  n u t r i e n t  t u r n o v e r ,  e n e r g y  c y c l e  and 

f a c t o r s  l i m i t i n g  p r o d u c t i o n  may b e  c a r e f u l l y  

s t u d i e d  and op t imum s t o c k i n g  r a t e .  f e e d  compo- 

s i t i o n  and f e e d i n g  r a t e  may b e  s u g g e s t e d  t o  

i s ~ r o v e  p r o d u c t i o n  and  p r o d u c t i v i t y  o f  t h e s e  ponds.. 



CIBA had i n i t i a t e d  such a  s t u d y  e a r l i e r  and t h e  

r e s u l t s  p r e s e n t e d  and d i s c u s s e d  a t  t h e  F i r s t  I n d i a n  

F i s h e r i e s  Forum a t  Manga lore ,  4 - 8  December 1987 ( R a j y a -  

l a k s h m i  , 1988) .  A f t e r  t h e  P u r i  Seminar,  a  more 

d e t a i l e d  s t u d y  on t h e  C h i l k a  prawn c u l t u r e  sys tem was t a k e n  

up d u r i n g  1988-89, t h e  r e s u l t s  o f  w h i c h  a r e  p r e s e n t e d  I n  

t h i s  R e p o r t .  

2. PRAWN FARMING I N  CONFINED PONDS 

The C h i l k a  Lake i s  t h e  l a r g e s t  b r a c k i s h w a t e r  l a k e  i n  

I n d i a  and i s  s i t u a t e d  be tween l a t i t u d e s  19' 2 8 '  and 19' 5 4 '  

N and l o n g i t u d e s  85' 6 5 '  and 85' 3 5 '  E ( F i g .  1 ) .  Two 

branches o f  t h e  Mahanadi r i v e r  system, namely  Daya and 

B h a r g a v i  j o i n  t h e  l a k e  a t  t h e  n o r t h - e a s t e r n  end. The l a k e  

i s  s h a l l o w  f o r  most p a r t  i n  t h e  n o r t h e r n  s e c t o r  and i s  

c o m p a r a t i v e l y  deeper i n  t h e  s o u t h e r n  s e c t o r .  The l a k e  has 

monsoon w a t e r  spread o f  1165 sq.km and summer w a t e r  s p r e a d  

o f  906 sq km ( J h i n g r a n  and N a t a r a j a n ,  1966) .  The exposed 

f r i n g e  a r e a s  o f  t h e  l a k e  have been c o n v e r t e d  I n t o  c o n f i n e d  

ponds f o r  prawn c u l t u r e  ( F i g . 2 ) .  

The S t a t e  i s  p r o m o t i n g  prawn f a r m i n g  under  different 

schemes such as B r a c k i s h w a t e r  F i s h  Farmers  Development 

Agency (BFDAI, Economic R e h a b i l i t a t i o n  o f  t h e  R u r a l  Poor 

(ERRP) w l t h  f u l l  subs idy ,  I n t e g r a t e d  R u r a l  Development 

Programme (IRDP) w i t h  DRDA s u b s i d y ,  S e l f  Employment 

Programme w l t h  BFDA s u b s i d y ,  Area  Development Approach 

Programme (ADAP) w l t h  f u l l  s u b s i d y  e t c .  



Fig.1 - Map of Orissa S t a t e  showing 
t h e  d i s t r i c t s  a n d  location o f  C h i l k a  Lake 



F i g . 2  - Map showing t h e  l o c a t i o n  o f  
c o n f i n e d  -pond prawn culture o f  C h i l k a  L a k e  



The prawn f a r m i n g  i n  t h e  C h i l k a  Lake f r i n g e  a r e a  o f  

P u r i  and Ganjam D i s t r i c t s  i s  a  v e r y  u n i q u e  system. Ponds, 

0.2 - 0 .5  ha w a t e r  spread a r e a  each. have been dug i n  t h e  

exposed a r e a  o f  t h e  Lake. There  a r e  no c a n a l s  t o  s u p p l y  o r  

d r a i n  w a t e r  t o / f r o m  t h e  ponds. The ponds depend e n t i r e l y  

on r a i n  w a t e r  c o l l e c t e d  i n  s i t u ,  w h i c h  becomes b r a c k i s h  b y  

m i x i n g  w i t h  t h e  s a l t  c o n t a i n e d  i n  t h e  s a l i n e  s o i l .  Once 

t h e  monsoon i s  o v e r ,  t h e  pond w a t e r  s l o w l y  e v a p o r a t e s  and 

t h e  ponds become t o t a l l y  d r y  i n  summer. For  t h e s e  r e a s o n s ,  

t h e  sys tem i s  d e s c r i b e d  as c o n f i n e d  ponds o r  r a i n - f e d  ponds 

o r  s k y - f e d  ponds. Between J u l y  (monsoon) and A p r i l  

(summer), t w o  c r o p s  o f  t i g e r  p rawn Penaeus monodon a r e  

t a k e n  under  n o r m a l  c o n d i t i o n s ,  depend ing  on a v a i l a b i l i t y  o f  

seed f o r  s t o c k i n g .  I n  some cases  o n l y  one c r o p  i s  t a k e n  

under  a d v e r s e  s i t u a t i o n .  The a r e a  r e c e i v e d  t h e  minimum 

a n n u s l  r a i n f a l l  o f  738.00 mm i n  1987 and maximum o f  1967.50 

mm i n  1980 ( T a b l e - 1 ) .  

Pond p r e p a r a t i o n  

The a c t i v i t i e s  r e l a t e d  t o  prawn c u l t u r e  commence f r o m  

t h e  o n s e t  o f  t h e  s o u t h - w e s t  monsoon. Pond p r e p a r a t i o n  f o r  

t h e  monsoon c r o p  b e g i n s  I n  A p r i l - M a y .  D u r i n g  t h i s  t i m e  

most o f  t h e  ponds a r e  d r y  o r  p a r t i a l l y  d r y .  The pond 

b o t t o m  i s  r a k e d  and t u r n e d  b y  t h e  f a r m e r s .  W i t h  t h e  f i r s t  

r a i n s ,  t h e  ponds g e t  w a t e r  t o  a b o u t  15 cm d e p t h .  L i m i n g  i s  

t h e n  done @ 200 - 250 k g / h a .  T h r e e  t o  seven days a f t e r  

l i m i n g ,  o r g a n i c  f e r t i l i z e r  m a i n l y  raw cowdung i s  b r o u g h t  

and .spread i n  t h e  pond b o t t o m  a t  t h e  r a t e  r a n g i n g  f r o m  1500 

- 2000 kg /ha .  Some f a r m e r s  use i n o r g a n i c  f e r t i l i z e r s  l i k e  

u r e a  and superphosphate  i n  a  s i n g l e  i n s t a l m e n t  i n  t h e  

b e g i n n i n g .  Urea and superphosphate  a r e  a p p l i e d  @ 25 t o  500 

kg /ha .  However, manur ing  and f e r t i l i z a t i o n  a r e  n o t  

f o l l o w e d  i n  a l l  t h e  ponds. 



Stockinq 

When t h e  ponds have received at least 50 cm or m o r e  

of water stocking is done with juveniles of P. monodon. 

The seed is obtained from different sources, namely wild 
seed collected from Chilka Lake or from Paradip (Mahanadi 
estuary), Rushikulya estuary and Palur canal and also from 
hatchery. T h e  size of t h e  seed varied from 2 0  mm to 5 0  mm. 

Stocking is not done on o n e  day because the seed supply 

from wild collection is unpredictable. Stocking is 

completed in about 6-12 days and t h e r e  are instances that 
in some ponds stocking is prolonged commencing June and 

ending in August. This continuous stocking affects growth 

and production s o  also survival. None of t h e  farmers stock 
the ponds with seed in a uniform phase or in a uniform 

size. Also t h e  seed do not c o m e  from a single source. 

Ouring t h e  second crop, stocking is done a s  for t h e  

first crop, commencing from October-November. In some 

ponds where high salinity status is experienced during 

second crop, farmers stock P. indicus as supplementary 
species. M a n y  farmers do not operate t h e  winter crop since 
water availability a t  t h e  end of t h e  season is a problem. 

If stocking is done, it is always understocked. In f a c t  

there is no fixed timing o f  stocking for t h e  second crop. 

T h e  stocking rate varies w i d e l y  from 10,000 to 25,000 
seed/ha. 

Depth o f  pond water 

During normal monsoon, t h e  ponds have 100-120 cm o f  

water b y  August. A s  t h e  c u l t u r e  progresses, t h e  water 

level $lowly a n d  steadily c o m e s  down coinciding w i t h  t h e  

steady reduction in t h e  w a t e r  level and water spread o f  t h e  

lake. Water level during t h e  stocking phase o f  t h e  second 

c r o p  will be 8 0 - 1 0 0  c m  and by t h e  end of this crop In 

%arch. 95% o f  t h e  ponds dry up. 



Supp lementary  f e e d i n g  

Feed ing  o f  t h e  s t o c k  g e n e r a l l y  s t a r t s  a f t e r  15 days  

o f  s t o c k i n g  i f  t h e  seed s t o c k e d  i s  s m a l l  b u t  s t a r t s  

i m m e d i a t e l y  when prawn j u v e n i l e s  a r e  s t o c k e d .  The f e e d i n g  

i s  done w i t h  s n a i l  Pila meat (95%)  and i n  some cases f r e s h -  

w a t e r  musse l  meat i s  used. The s n a i l  i s  c r u s h e d  u s i n g  a  

pounder and meat w i t h  s h e l l  i s  heaped i n  a  e a r t h e r n  p o t  o r  

some t i m e s  i n  t h e  pond b o t t o m  i t s e l f .  The food i s  w e l l  

accepted  b y  t h e  prawns. 

P i l a  used i s  g e n e r a l l y  o f  t h e  medium s i z e  and t h e  - 
meat y i e l d  i s  a r o u n d  38%. One kerosene t i n  f u l l  o f  s h e l l  

o f  Pila c o s t s  Rs 5-8. On an average t h e  s n a i l s  used f o r  

f e e d i n g  p e r  day  v a r i e d  f r o m  20-30 kg /ha  d u r i n g  t h e  f i r s t  

15-30 days and 50-60 kg/ha d u r i n g  t h e  r e s t  o f  t h e  c u l t u r e  

p e r i o d s .  Some o f  t h e  f a r m e r s  use g r o u n d n u t  o i l  cake a l s o  

b u t  i n  m a j o r i t y  o f  cases  f e e d i n g  i s  i n a d e q u a t e  r e s u l t i n g  i n  

low g r o w t h  and low p r o d u c t i o n .  

C u l t u r e  d u r a t l o n  

The d u r a t i o n  o f  each c u l t u r e  g e n e r a l l y  e x t e n d s  3 t o  4 

months.  The monsoon c r o p  ( f i r s t  c r o p )  b e g i n s  i n  June/July,  

and ends i n  September lOctober .  The w i n t e r  c r o p  (second 

c r o p )  s t a r t s  d u r i n g  October/November and ends b y  F e b r u a r y /  

March. 

H a r v e s t l n g  

H a r v e s t i n g  i s  done w i t h  t r a p  c a l l e d  ' D h a u d i ' .  T h i s  

i s  a c o n t i n u o u s  o p e r a t i o n  e x t e n d i n g  u p t o  two weeks o r  more. 

Prawns o f  25 g  o r  above a r e  h a r v e s t e d  and t h e  s m a l l e r  ones 

a r e  r e t u r n e d  t o  t h e  ponds. H a r v e s t l n g  o f  t h e  f i r s t  c r o p  



can b e  90% o n l y  s i n c e  t h e  pond r e t a i n s  w a t e r  and t h e r e  i s  

e v e r y  chance t h a t  some l a r g e  s i z e d  ones may s t i l l  r e m a i n .  

D u r i n g  F e b r u a r y / M a r c h  t h e  w a t e r  l e v e l  decreases  and even-  

t u a l l y  t h e  ponds g e t  d r i e d .  Here 100% r e t r i e v a l  o f  t h e  

s t o c k  i s  p o s s i b l e .  

P r o d u c t i o n  

The p r o d u c t i o n  r a n g e d  100-750 k g / h a / c r o p .  I t  was 

c o m p a r a t i v e l y  h i g h e r  i n  monsoon c r o p  t h a n  w i n t e r  c r o p .  

M a r k e t  i n q  

The prawns a r e  s o l d  a t  t h e  pond s i t e  i t s e l f .  M a r k e t -  

i n g  i s  n o t  a  p r o b l e m  s i n c e  a l l  s l z e  groups  and even s m a l l  

q u a n t i t i e s  can be s o l d .  Prawn c o l l e c t o r s  v i s i t  t h e  pond 

c l u s t e r s  r e g u l a r l y  on b i c y c l e ,  p u r c h a s e  f r o m  t h e  f a r m e r s  

d i r e c t l y  and t h e n  s e l l  t o  prawn p r o c e s s i n g  p l a n t s .  

3. DESCRIPTION OF THE STUDY AREA 

The c o n f i n e d  pond systems i n  t h e  f r i n g e  a r e a s  o f  t h e  

C h i l k a  Lake f a l l s  under  t h e  f o l l o w i n g  t h r e e  schemes: 

1. Economic R e h a b i l i t a t i o n  o f  t h e  R u r a l  Poor (ERRP) 

2 .  Area  Deve lopment  Approach Programme (AOAP) 

3. B r a c k i s h w a t e r  F i s h  Farmers  Development Agency (BFDA) 

The u n i t  s i z e  o f  ERRP ponds i s  0.2 ha. The ponds a r e  

c o n s t r u c t e d  on t h e  Government l a n d  and a l l o t t e d  t o  t h e  

p o o r e s t  o f  t h e  p o o r .  A  t o t a l  a r e a  o f  111.60 ha has been 

b r o u g h t  u n d e r  c u l t u r e  be tween 1983 and 1988. 



The u n i t  s i z e  o f  t h e  ADAP ponds i s  0.5 ha. The ponds 

a r e  c o n s t r u c t e d  on t h e  Government l a n d  and a l l o t t e d  t o  t h e  

m a r g i n a l  f a r m e r s .  15.5 ha a r e a  was d e v e l o p e d  under  t h i s  

scheme between 1983 and 1988. 

The u n i t  s i z e  o f  BFDA scheme ponds v a r i e s  as t h e  

ponds a r e  c o n s t r u c t e d  on t h e  l a n d  owned b y  t h e  f a r m e r s  

themse lves .  Under t h i s  c a t e g o r y ,  t h e  ponds were d e v e l o p e d  

b y  c o n v e r t i n g  some o f  t h e  paddy f i e l d s  a d j o i n i n g  t o  t h e  

l a k e .  A  t o t a l  a r e a  o f  1275.20 ha has  been d e v e l o p e d  under  

t h e  scheme d u r i n g  t h e  y e a r s  f r o m  1983-84 t o  1988-89. 

S e l e c t i o n  o f  pond c l u s t e r s  

Ponds under ERRP, ADAP and BFDA Schemes f o r  t h l s  

s t u d y  were s e l e c t e d  f r o m  d i f f e r e n t  c l u s t e r s  f r o m  P u r l  and 

Ganjam d i s t r i c t s .  The n o r t h - e a s t e r n  f r i n g e  a r e a  o f  t h e  

C h i l k a  Lake f a l l i n g  under B r a h m a g i r i  and K r l s h n a p r a s a d  

B l o c k s  o f  P u r i  d i s t r i c t  have a  l a r g e  number o f  ponds under  

prawn c u l t u r e .  Ponds f r o m  t h e  f o l l o w i n g  c l u s t e r s  were 
s e l e c t e d :  

P u r i  D i s t r i c t :  ( 1 )  K u s u b e n t l  ( 2 )  M u d i r s t h a  ( 3 )  
Deynai ( 4 )  Khandua lpur  ( 5 )  K e u t a k u d l  (6) Jadupur  

( 7 )  Panaspada ( 8 )  Gorapur  and ( 9 )  Satpada. 

U h l l e  K u s u b e n t l  c l u s t e r  o f  ponds i s  n e a r e r  t o  t h e  

o u t f a l l  o f  B h a r g a v l  and Daya r i v e r s  o n  t h e  n o r t h - e a s t e r n  

end o f  t h e  lake .  Satpada i s  t h e  p o i n t  o f  o r i g i n  o f  t h e  

o u t e r  channe l  o f  t h e  l a k e .  A t  Satpada t h e  t i d a l  I n f l u e n c e  

i s  f e l t  and g e n e r a l l y  s a l i n i t y  i s  h i g h e r  a t  t h l s  p o i n t  o f  

t h e  l a k e .  



Ganjam D i s t r i c t :  ( 1 )  B l n c h a n a p a l l i  a t  t h e  s o u t h e r n  

end o f  t h e  w e s t e r n  s i d e  o f  t h e - l a k e ,  and ( 2 )  H a r i p u r  i n  t h e  

f r i n g e  a r e a  o f  t h e  Gopa lpur  b a c k w a t e r s .  

D e s c r i p t i o n  of  t h e  pond c l u s t e r s  

The f r i n g e  a r e a  o f  t h e  l a k e  g e t s  exposed 6 - 8  months 

d u r i n g  t h e  post-monsoon and summer p e r i o d  and t h e  l a k e  

w a t e r  r e c e d e s  c o n s i d e r a b l y  f rom t h e  s h o r e l i n e  i n  c e r t a i n  

a r e a s .  B r i e f  d e s c r i p t i o n  o f  e a c h c ' l u s ' t e r  i s  g i v e n  b e l o w :  

P u r i  D i s t r i c t :  

P u r i  D i s t r i c t  i s  d i v i d e d  i n t o  3 b l o c k s ,  namely  Brahma- 

g i r l ,  K r i s h n a  Prasad and C h i l k a .  I n  t h e  p r e s e n t  s t u d y  

c l u s t e r  ponds f r o m  B r a h m a g l r i  and K r i s h n a  Prasad b l o c k s  

were s e l e c t e d .  

B r a h m a q i r i  b l o c k :  K u s u b e n t i  c l u s t e r  i s  s i t u a t e d  near  

t o  o u t f a l l  o f  t h e  B h a r g a v i  r i v e r .  T h i s  c l u s t e r  has 56  
ponds under  ERRP scheme. The ponds were c o n s t r u c t e d  i n s i d e  

t h e  l a k e  bed, 500 m e t r e s  f r o m  t h e  s h o r e l i n e  and a  r i n g  dyke 

p r o t e c t s  I t  f r o m  f l o o d  w a t e r  i n u n d a t i o n .  Two ponds f r o m  

t h l s  c l u s t e r  were s e l e c t e d  f o r  t h e  s t u d y .  

M u d i r a t h a  c l u s t e r  has 37 ADAP ponds c o n s t r u c t e d  on 

t h e  l a k e  bed p r o t e c t e d , w l t h  an o u t e r  r i n g  dyke.  On t h e  

o p p o s i t e  s i d e  o f  t h e s e  ponds a d j a c e n t  t o  t h e  p r o t e c t i o n  

embankment o f  t h e  l a k e  t h e  e x i s t i n g  paddy f l e l d s  a r e  

g r a d u a l l y  c o n v e r t e d  I n t o  BFDA ponds. Two ponds f r o m  ADAP 

Scheme and one f r o m  BFDA Scheme were s e l e c t e d  f o r  o b s e r -  

v a t i o n s  f r o m  t h l s  c l u s t e r .  

Deyna i  c l u s t e r  has 16 ADAP ponds. These ponds 

c o n s t r u c t e d  o n  t h e  l a k e  b e d  a r e  ~ r o t e c t e d  by r l n a  dyke.  



O u t s i d e  t o  t h e  l a k e  p r o t e c t i o n  embankment, on t h e  oppos.ite 

s i d e  o f  ACAP c l u s t e r ,  t h e  BFDA ponds a r e  l o c a t e d .  Two 

ponds f r o m  ADAP scheme and t h r e e  ponds f r o m  BFDA scheme 

were s e l e c t e d  f o r  o b s e r v a t i o n s .  

Khandua lpur  c l u s t e r  has 145 ERRP ponds. T h i s  c l u s t e r  

i s  w e l l  p r o t e c t e d  f r o m  t h e  l a k e  w a t e r  by  a  r i n g  dyke.  From 

t h l s  c l u s t e r  10 ponds were s t u d i e d .  

K r i s h n a  Prasad b l o c k :  K e u t a k u d i  c l u s t e r  has 32 

n u r s e r y  ponds o f  0.02 ha each i n  a rea :  The ponds a r e  

l o c a t e d  0.5 km away f r o m  t h e  o u t e r  embankment. T h i s  

c l u s t e r  i s  owned by  t h e  Depar tment  o f  F i s h e r i e s ,  Government 

o f  O r i s s a  f o r  n u r s e r y  r e a r i n g  o f  prawns. One pond was 

s t u d i e d  f r o m  t h i s  c l u s t e r .  

Jadupur c l u s t e r  has 30 ERRP ponds. S i n c e  c o n s t r u c -  

t i o n  o f  a l l  t h e  ponds has n o t  been comple ted ,  t h e  o u t e r  

p r o t e c t i v e  dyke i s  i n c o m p l e t e  i n  t h l s  c l u s t e r .  Three ponds 

f r o m  t h i s  c l u s t e r  were s e l e c t e d .  

Panaspada c l u s t e r  has 39 ERRP ponds. From t h i s  

c l u s t e r ,  f i v e  ponds were s t u d i e d .  

Gorapur c l u s t e r  has 7 ERRP ponds l o c a t e d  on t h e  

s o u t h e r n  p a r t  o f  t h e  D a o h i k h i a  c a n a l  w h i c h  connects  t h e  

l a k e  body w i t h  t h e  o u t e ~  c h a n n e l .  Two ponds were s e l e c t e d  

f o r  o b s e r v a t i o n s .  

Satpada c l u s t e r  o n  t h e  l e f t  s i d e  o f  t h e  o u t e r  c a n a l ,  

paddy f i e l d s  p r o t e c t e d  f r o m  t h e  l a k e  b y  embankment a r e  

c o n v e r t e d  I n t o  ponds under BFDA scheme. Two ponds f r o m  

t h l s  c l u s t e r  were s t u d i e d .  



Ganjam D i s t r i c t  

Ganjam D i s t r i c t  i s  d i v i d e d  I n t o  t h r e e  b locks ,  namely 

Ganjam b lock ,  Chat rapur  b l o c k  and K h a l l i k o t  b l o c k .  Ponds 

from f i r s t  two b l o c k s  were s e l e c t e d  f o r  s t u d i e s .  

Ganjam b l o c k :  B i n c h a n a p a l l l  c l u s t e r  i s  l oca ted  on 

t he  south-western  f r i n g e  area o f  t h e  l a k e .  I n  a l l  158 ERRP 

ponds a re  c o n s t r u c t e d  here  i n  t h e  l a k e  bed. The absence o f  

proper  o u t e r  p r o t e c t i v e  dyke causes i n u n d a t i o n  of t he  ponds 

d u r i n g  f l o o d  season. Two ponds from t h i s  c l u s t e r  were 

s tud ied .  

Chat rapur  b l o c k :  Ha r i pu r .  c l u s t e r  has 31 ponds under 

ERRP scheme l o c a t e d  on t h e  wes te rn  s i d e  of t he  Gopalpur 

p o r t  r oad  ad jacen t  t o  t h e  backwaters .  Th i s  c l u s t e r  i s  

p r o t e c t e d  b y  a  r i n g  dyke. Two ponds were se lec ted  f o r  

obse rva t i on .  

The s tudy  area, pond c l u s t e r s  and number o f  ponds 

sampled have a l r e a d y  been g i v e n  i n  t h e  preced jng s e c t i o n .  

The s e r i a l  numbers o f  pends i n  d i f f e r e n t  c l u s t e r s  s e l e c t e d  

f o r  t he  s t u d y  a r e  as pe r  r e c o r d s  o f  BFDA and a re  g i v e n  I n  

Tablb-2. 

F o l l o w f n g  t h e  annual  prawn c u l t u r e  cyc le ,  t h r e e  

seasons were cons ide red  f o r  t h i s  s tudy.  The f i r s t  sampl ing 

was done i n  November, 1988 r e p r e s e n t i n g  t h e  beg inn ing  o f  
w i n t e r  c rop.  The second sampl ing i n  March, 1989 r e p r e s e n t -  

i n g  t h e  b e g i n n i n g  o f  summer c o n d i t + o n s  ( d r y i n g  of ponds). 



and t h e  t h i r d  sampl ing  i n  August 1989 r e p r e s e n t i n g  t h e  

b e g i n n i n g  o f  t h e  monsoon c rop .  

S o i l  and wa te r  samples were c o l l e c t e d  f r om t h e  ponds. 

p reserved,  t r a n s p o r t e d  and ana l ysed  e i t h e r  a t  t h e  P u r l  

Research Cen t re  o r  a t  t h e  headqua r te r s  o f  t h e  I n s t i t u t e  a t  

Madras. 

S o i l  samples were o b t a i n e d  f r om t h r e e  depth  l a y e r s ,  
namely 0110 cm, 10-20 cm and 20-37 cm, u s i n g  a  co re  

sampler.  The samples were ana l ysed  pond-wise and l a y e r -  

w i se .  The phys i co - chem ica l  parameters  o f  s o i l  ana l ysed  

were: ( 1 )  t e x t u r e ,  ( 11 )  s o i l  tempera ture ,  (111)  r edox  

p o t e n t i a l ,  ( i v )  s o i l  pH, ( v )  e l e c t r i c a l  c o n d u c t i v i t y  (E.C.) 

( v i )  o r g a n i c  carbon, ( v i i )  c a l c i u m  ca rbona te  (CaC03), 

( v i i i )  a v a i l a b l e  n i t r o g e n ,  (1x1 a v a i l a b l e  phosphorus and 

( X I  I r o n .  A v a i l a b l e  n i t r o g e n  was e s t l m a t e d  b y  t h e  method 

o f  Subblah and A s i j a  (19561, s o i l  t e x t u r e  and CaC03 b y  t h e  

methods o f  P i p e r  (1966) and t h e  o t h e r  parameters  b y  t h e  

methods o f  Jackson (1967) .  The va lues  f o r  t h e  t h r e e  dep th  

l a y e r s  i n  each pond were poo led.  averaged and expressed as 

a  s i n g l e  va lue.  Fo r  e a c h d l u s t e r  t h e  minimum and maximum o f  

t hese  va lues  o b t a i n e d  f r o m  d i f f e r e n t  ponds a r e  exp ressed  as 

t h e  range i n  t h e  Tab les .  F u r t h e r ,  an average f o r  t h e  who le  

c l u s t e r  was worked o u t  f r om  t h e  above va lues  and g i v e n  i n  
p a r e n t h e s i s  i n  t h e  Tab les .  

Su r f ace  and b o t t o m  wa te r  samples were ana l ysed  f o r  

t h e  f o l l o w i n g  parameters :  ( 1 )  depth. (11)  t empe ra tu re .  

(111)  pH. ( i v )  d i s s o l v e d  oxygen, ( v )  t o t a l  a l k a l i n i t y ,  

( v i )  ca l c i um ,  ( v l i )  magnesium. ( v i i i )  salinity. ( i x )  

n i t r a t e ,  ( x )  phosphate  and ( x i 1  i r o n .  S tandard  a n a l y t i c a l  

p rocedures  were f o l l o w e d  (APHA. 1971; S t r l c k l a n d  and 

Parsons, 1972). F o l l o w i n g  t h e  same procedure  as f o r  s o i l  



values. average va lues  f o r  each pond, range o f  va l ues  f o r  

d i f f e r e n t  ponds i n  t h e  c l u s t e r ,  and t h e  c l u s t e r  average f o r  

water  q u a l i t y  parameters  a r e  expressed i n  t h e  Tab les .  

I n f o r m a t l o n  r e g a r d i n g  c u l t u r e  methods was reco rded  

t h rough  d i s c u s s i o n s  w i t h  t h e  f a rmers  and da ta  on prawn 

p r o d u c t i o n  were o b t a i n e d  f r o m  t h e  EFOA o f f i c i a l s .  

1. Kusuben t i  c l u s t e r  

( a )  S o i l  c h a r a c t e r i s t i c s  ( T a b l e - 3 ) :  

The s o i l s  a r e  c l a y e y  i n  n a t u r e  w i t h  c l a y  percentage 

o f  49.49. The d i s t r i b u t i o n  o f  c l a y  was u n i f o r m  i n  t h e  

dep th  p r o f i l e .  The pH o f  s o i l  was a l k a l i n e  I n  r e a c t i o n  
w i t h  pH range f r om 7.8 t o  8.7. There  was n o t  much 

d i f f e r e n c e  I n  t h e  pH v a l u e  i n  t h e  s o i l  p r o f i l e  o f  t h e  
ponds. The CaC03 c o n t e n t  o f  s o i l  ranged f r om 0.97 t o  

1.72%. I n  dep th  p r o f i l e ,  It ranged f r om 1.80 t o  1.50% i n  

ERRP 9  and 2.00 t o ,  1.252 i n  ERRP 22. The e l e c t r i c a l  

c o n d u c t i v i t y  v a r i e d  between 2.79 and 5.98 mmhos/cm I n  

c u l t u r e  p e r i o d s .  however, t h e r e  was an I n c r e a s e  i n  I t s  

va l ue  (19.83 - 28.25 mmhos/crn) d u r i n g  summer p e r i o d .  The 
pond s o i l  showed low redox  p o t e n t i a l  (Eh) r a n g i n g  f r o n  -56 

t o  -135 mV i n  t h e  s u r f a c e  l a y e r  (Or10 cm), however, Eh (t) 

va lue  (t 10 mV) was n o t i c e d  a t  t h e  bo t t om i n  t h e  pond ERRP 

9. The o r g a n i c  carbon ranged  f r om 0.17 t o  0.642 w i t h  



maximum v a l u e  d u r i n g  summerper iod. A v a i l a b l e  n i t r o g e n  and 

phosphorus r a n g e d  f r o m  11.47 t o  24.43 and 2.71 t o  4.98 

mg/100 s o i l  r e s p e c t i v e l y .  O r g a n i c  carbon,  a v a i l a b l e  

n i t r o g e n  and phosphorus c o n t e n t  o f  t h e  s o i l  were f o u n d  t o  

decrease f r o m  s u r f a c e  t o  b o t t o m .  The i r o n  r a n g e d  f r o m  0.73 

t o  83%. No change i n  i r o n  c o n t e n t  was n o t e d  f rom s u r f a c e  

t o  b o t t o m .  

The CaC03, o r g a n l c  carbon,  a v a i l a b l e  n i t r o g e n  and 

phosphorus were low i n  g e n e r a l .  I r o n  c o n t e n t  of s o i l  was 

h i g h .  

( b )  Water c h a r a c t e r i s t i c s  ( T a b l e - 4 ) :  

D u r i n g  t h e  two c r o p p i n g  seasons, t h e  pH o f  w a t e r  

r a n g e d  f r o m  6.9 t o  9.2 i n d i c a t i n g  n e u t r a l  t o  a l k a l l n e  i n  

n a t u r e  w l t h  low pH v a l u e  d u r i n g  monsoon ( A u g u s t )  p e r i o d .  

The d i s s o l v e d  oxygen v a r i e d  f rom 6.0 t o  8 . 0  ppm. There  was 

a  g r e a t  v a r i a t i o n  i n  t o t a l  a l k a l i n i t y  w h l c h  r a n g e d  f rom 

24.0  t o  62.0 ppm. Ca lc ium and magnesium c o n t e n t  o f  w a t e r  

r a n g e d  f r o m  75.8 t o  152.6 and 154.6 t o  317.5 ppm r e s p e c -  

t i v e l y .  Water s a l i n i t y  v a r i e d  f r o m  6.0 t o  14.5 p p t .  A l l  

parameters  showed low v a l u e s  d u r i n g  monsoon season. 

N l t r a t e  and phosphate  r a n g e d  from 0.032 t o  0.050 and 0.005 

t o  0.008 ppm r e s p e c t i v e l y .  The c o n c e n t r a t i o n  o f  I r o n  i n  

w a t e r  r a n g e d  f r o m  0.31. t o  0.42 ppm w l t h  an average o f  0 .36  

ppm. 

I n  g e n e r a l ,  t o t a l  a l k a l i n i t y ,  s a l i n i t y ,  n i t r a t e .  

were low, however, t h e  c o n c e n t r a t l o n  o f  i r o n  was 

h i g h  i n  pond w a t e r .  

( c )  , Production d a t a  ( T a b l e - 5 ) :  

I n  t h e s e  two ponds, s t o c k i n g  d e n s i t y  was t r l e d  i n  t h e  

r a n g e  o f  15000-20000 Nos/ha i n  1 s t  c r o p  and production 



o b t a i n e d  was 412.5 - 425.0 kg /ha  w i t h  an average o f  418.75 

kg /ha .  There  was no second c r o p  d u r i n g  t h e  p e r i o d .  

2. M u d i r a t h a  c l u s t e r  

( a )  S o i l  c h a r a c t e r i s t i c s  ( T a b l e - 6 ) :  

The s o i l s  a r e  c l a y e y  i n  n a t u r e  w i t h  41.68% c l a y .  It 

was observed t h a t  sand p e r c e n t a g e  was s l i g h t l y  more t o w a r d s  

t h e  deper  l a y e r s  o f  t h e  s o i l  p r o f i l e .  When t h e  m e c h a n i c a l  

c o m p o s i t i o n  o f  two c l u s t e r s  ( K u s u b e n t i )  and M u d i r a t h a )  a r e  

compared, a  v a s t  d i f f e r e n t  i s  n o t i c e d .  K u s u b e n t i  ponds 

s o i l  has 29 .97% sand, 21.03% s i l t  and 49 .49  c l a y  whereas 

M u d i r a t h a  ponds s o i l  w i t h  41.47% sand, 16.56% s i l t  and 

41.68% c l a y .  The pH o f  s o l l  was a lways  a l k a l i n e  i n  

r e a c t i o n  w i t h  pH r a n g e  f r o m  6.9 t o  8.2. There  was n o t  much 

d i f f e r e n c e  i n  pH v a l u e  a t  d i f f e r e n t  segment o f  t h e  s o i l  

p r o f i l e .  The CaC03 c o n t e n t  o f  s o i l  was low and i t  r a n g e d  

f r o m  0.38 t o  1.97%. The e l e c t r i c a l  c o n d u c t i v i t y  o f  s o i l  

r a n g e d  f r o m  5.10 t o  12.95 mmhos/cm d u r i n g  c u l t u r e  p e r i o d s ,  

however, an i n c r e a s e  i n  I t s  v a l u e  (30 .50  - 44.75 mmhos/cm) 

was n o t l c e d  d u r i n g  summer month. Pond sed iments  showed low 

r e d o x  p o t e n t i a l  (Eh) w h i c h  r a n g e d  f r o m  -26 t o  -160 mV i n  

t h e  s u r f a c e  l a y e r .  Bes ides  n e g a t i v e  Eh i n  some ponds, ( + )  

~h v a l u e  r a n g i n g  f r o m  t 1 0 0  t o  + I 2 0  mV was a l s o  n o t i c e d  a t  

t h e  s u r f a c e  l a y e r  o f  t h e  o t h e r  ponds. I n  some ponds, t h e  

( + I  Eh was n o t i c e d  a t  l o w e r  d e p t h  (20-37 cm) w h i c h  r a n g e d  

f r o m  t 3 5  t o  t 1 2 5  mV. Reduc ing  c o n d i t i o n  o f  s o i l  was 

n o t i c e d  h i g h  d u r i n g  w i n t e r  t h a n  monsoon season . The 

o r g a n i c  carbon, a v a i l a b l e  n i t r o g e n  and a v a i l a b l e  phosphorus  

r a n g e d  f r o m  0 .18  t o  0.63%. 8.67 t o  23.65 and 1.76 t o  7 . 9 1  

mg/100 g  s o l l  r e s p e c t i v e l y .  O r g a n i c  carbon,  a v a i l a b l e  

n i t r o g e n  and phosphorus c o n t e n t  o f  s o l l  were  f o u n d  t o  

decrease f r o m  s u r f a c e  t o  b o t t o m  i n  t h e  d e p t h  p r o f i l e .  The 

t o t a l  I r o n  c o n t e n t  o f  s o l l  r a n g e d  f r o m  0.85 t o  1.24%. I n  



AOAP 13 pond, i r o n  was f o u n d  t o  i n c r e a s e  a t  l o w e r  d e p t h s .  

It was 1.23% a t  s u r f a c e  and 1.26% a t  t h e  b o t t o m  l a y e r .  

There was n o t  much change i n  i r o n  c o n t e n t  i n  d e p t h  p r o f i l e  

o f  t h e  r e m a i n i n g  two ponds. 

The CaC03, o r g a n i c  carbon,  a v a i l a b l e  n i t r o g e n ,  a v a i l -  

a b l e  phosphorus were low i n  g e n e r a l ,  however,  i r o n  c o n t e n t  

o f  s o i l  was h i g h .  

( b )  Water c h a r a c t e r i s t i c s  ( T a b l e - 7 ) :  

The pH o f  w a t e r  was a lways  a l k a l i n e  w i t h  pH r a n g e  o f  

7.8 t o  8.9. The w a t e r  was w e l l  oxygenated  w i t h  d i s s o l v e d  

oxygen ( r a n g e  5.2 t o  7 . 6  ppm). , T o t a l  a l k a l i n i t y  was q u i t e  

low i n  w a t e r  and i t  r a n g e d  f r o m  26.0 t o  58.0 ppm. C a l c i u m  

and magnesium ranged f r o m  98.0 t o  141.6 and 198.7 t o  268.0 

ppm r e s p e c t i v e l y .  Water s a l i n i t y  v a r i e d  between 7.0 and 

13.0 p p t .  The s a l i n i t y  i n  BFOA pond was l e s s  (7 .0  and 8.0 

p p t )  t h a n  AOAP ponds (11.0 - 13.0 p p t )  N i t r a t e  and 

phosphate  ranged f r o m  0.038 t o  0.055 and 0.003 t o  0 .013 ppm 

r e s p e c t i v e l y .  The c o n c e n t r a t i o n  o f  i r o n  i n  w a t e r  r a n g e d  

f r o m  0.46 t o  0.77 ppm w i t h  an a v e r a g e  o f  0 .60  ppm. The 

v a l u e s  o f  pH, t o t a l  a l k a l i n i t y ,  C a l c i u m  and s a l i n i t y  were 

low d u r i n g  monsoon p e r i o d .  

I n  g e n e r a l ,  t h e  t o t a l  a l k a l i n i t y ,  s a l i n i t y ,  n i t r a t e  

and phosphate  were low, however, t h e  c o n c e n t r a t i o n  o f  I r o n  

was h i g h  i n  pond w a t e r .  

( c )  , P r o d u c t i o n  d a t a  (Tab le-81 :  

I n  f i r s t  c rop ,  t h e  s t o c k i n g  d e n s i t y  r a n g e d  f r o m  8000 

t o  14920 nos/ha and i n  second c r o p  5000 t o  8000 nos/ha. 

The p r o d u c t i o n  r a n g e d  f r o m  160-350 kg /ha  i n  f i r s t  c r o p  and 

83-242 k g / h a  I n  t h e  second c r o p  w i t h  a n  a n n u a l  y i e l d  o f  



3.  Deynai c l u s t e r  

( a )  S o i l  c h a r a c t e r i s t i c s  (Tab les  9A and 9 0 ) :  

Four ponds a r e  sandy c l a y  (Ponds BFDA 2, 3  and ADAP 

1. 5) and one pond (BFDA 4 )  i s  c l a y e y  i n .  n a t u r e .  The 

percentage o f  c l a y  was found s l i g h t l y  l e s s  i n  t h i s  c l u s t e r  

( p a r t i c u l a r l y  i n  BFDA ponds) when i t  i s  compared t o  

Mud i ra tha  ponds. However, t h e  percentage o f  sand was 

h i g h e r  i n  t h i s  c l u s t e r .  I n  gene ra l ,  t h e  percentage o f  sand 

was found t o  I nc rease  s l i g h t l y  a t  t h e  lower  l a y e r s  o f  t h e  

depth  p r o f i l e .  The pH o f  s o i l  was a l k a l i n e  i n  r e a c t i o n  

w i t h  pH range from 6.9 t o  8.7. There was n o t  much 

d i f f e r e n c e  i n  pH va lue  a t  d i f f e r e n t  segments o f  t h e  s o i l  

dep th  p r o f i l e .  The CaC03 c o n t e n t  o f  s o i l  was low and I t  

ranged f r om 0.62 t o  2.251. D u r i n g  c u l t u r e  p e r i o d s ,  t h e  E.C 

v a r i e d  between 2 .50 and 15.75 mmhos/cm, however, i t  

i nc reased  i n  i t s  v a l u e  (22.67 - 38.27 mmhos/cm) i n  summer 

p e r i o d s .  Low E.C. va l ue  was a lways n o t i c e d  I n  BFDA ponds 

t han  AOAP ponds. I t  v a r l e d  f r om 3.22 t o  4.44 i n  BFDA ponds 

and f r om 7.44 t o  11.20 mmhos/cm i n  ADA? ponds d u r i n g  

c u l t u r e  p e r i o d s .  Nega t i ve  r e d o x  p o t e n t i a l  ( ~ h )  was n o t i c e d  

i n  t h e  ponds o f  t h i s  c l u s t e r .  The Eh ranged  f r o m  -15 t o  

-150 mV i n  t h e  w a t e r - s o i l  phase. H igh r e d u c i n g  c o n d i t i o n  

o f  t h e  s o l 1  was observed I n  w i n t e r  t h a n  monsoon. I n  some 

ponds. Eh ( + I  v a l u e  was n o t i c e d  a t  t h e  lower  depth .  The 

o r g a n i c  carbon ranged  f r om 0.20 t o  0 .761  and was low. 

A v a i l a b l e  n i t r o g e n  and a v a i l a b l e  phosphorus ranged  f r om 

9.59 t o  23.83 and 0.88 t o  4.23 mg/100 g  s o i l  r e s p e c t i v e l y .  

The c o n t e n t  o f  o r g a n i c  carbon, a v a l l a b l e  n i t r o g e n ,  



phosphorus were found t o  decrease a t  t h e  l o w e r  d e p t h s .  

I r o n  c o n t e n t  o f  s o i l  was h i g h  and r a n g e d  f rom 0 . 6 8  t o  

1.28%. I t s  c o n c e n t r a t i o n  was a l m o s t  same a t  a l l  t h e  d e p t h s  

o f  t h e  ponds w i t h  e x c e p t i o n  o f  AOAP 1 and BFDA 4 .  I t  was 

0 .93% and 0 .95% i n  ADAP 1 and 1.28% and 1.29% i n  BFOA 4 a t  

s u r f a c e  and b o t t o m  l a y e r s  r e s p e c t i v e l y .  

I n  g e n e r a l ,  CaC03, o r g a n i c  carbon,  a v a i l a b l e  n i t r o g e n  

and phosphorus were low.  I r o n  c o n t e n t  o f  s o i l  was h i g h .  

( b )  Water c h a r a c t e r i s t i c s  ( T a b l e s  10A and 10B): 

I n  two c r o p p i n g  seasons, It i s  e v i d e n t  f rom t h e  

t a b l e s  (10A and 100) t h a t  w a t e r  pH was a l k a l i n e  and w e l l  

oxygenated .  I n  BFOA ponds, t h e '  t o t a l  a l k a l i n i t y ,  c a l c i u m ,  

magnesium, s a l i n i t y ,  n i t r a t e ,  phosphate  and i r o n  r a n g e d  

f r o m  40.0  - 76.0 ppm, 55.2 - 109.4 ppm, 113.2 - 253.6  ppm, 

3 . 5  - 8 . 0  p p t ,  0.025 - 0.046 ppm, 0.007 - 0 0 1  ppm and 0.54 

- 1.10 ppm r e s p e c t i v e l y  b u t  i n  AOAP ponds, t h e  above p a r a -  

meters  ranged f r o m  36.0 - 62.0 ppm, 45.6 - 151.6 ppm. 327.6 

- 491.2 ppm, 12.0 - 14.0 p p t ,  0.025 - 0 .040 ppm, 0.003 - 
0.009 ppm and 0.52 - 0.60 ppm r e s p e c t i v e l y .  I t  i s  
i n t e r e s t i n g  t o  n o t e  t h a t  w a t e r  s a l i n i t y  was v e r y  low 4n 

BFOA ponds 1.e.  4.2 p p t  i n  monsoon and 5.3 p p t  d u r i n g  

w i n t e r  whereas I t  was h i g h  i n  AOAP ponds i . e .  12.5 p p t  i n  

monsoon and 13.5 p p t  d u r i n g  w i n t e r .  The v a l u e s  o f  pH, 

0.0. .  t o t a l  a l k a l i n i t y ,  c a l c i u m  and s a l i n i t y  and n l t r a t e  

were low d u r i n g  monsoon p s  compared t o  w i n t e r .  

. I n  g e n e r a l ,  t o t a l  a l k a l l n i t y ,  s a l i n i t y  (BFDA ponds).  

n i t r a t e  and phosphate  c o n t e n t  were low b u t  I r o n  was h i g h  I n  

pond w a t e r .  

( c l  P r o d u c t i o n  d a t a  ( T a b l e - 1 1 ) :  

The production d e t a i l s  o f  F. monodon i n  BFDA and ADAP 

ponds o f  Deyna l  c l u s t e r  a r e  p r e s e n t e d  I n  Tsb le -11 .  It i s  



seen f r o m  t h e  above t a b l e  t h a t  BFOA ponds o f  0 . 2  ha has 

g i v e n  p r o d u c t i o n  o f  237.50 kg /ha  i n  1 s t  c r o p  and 200.0 

kg /ha  i n  t h e  second c r o p  whereas AOAP ponds o f  0 . 5  ha has 

g i v e n  129.0 - 200.0 kg /ha  i n  1 s t  c r o p  and 78.20 kg /ha  i n  

t h e  second c r o p .  The a n n u a l  p r o d u c t i o n  o f  P. monodon i n  

BFOA ponds was 437.50 kg/ha and i n  AOAP ponds 242.70 kg /ha .  

4. Khandua lpur  c l u s t e r  

( a )  S o i l  c h a r a c t e r i s t i c s  ( T a b l e - 1 2 ) :  

I n  t h i s  c l u s t e r ,  o u t  o f  t h e  t e n  ponds, seven ponds 

a r e  sandy c l a y  and t h r e e  ponds c l a y e y  i n  t e x t u r e .  I t  was 

observed t h a t  sand was more and c l a y  c o n t e n t  was l e s s  a t  

l o w e r  d e p t h s  o f  t h e  s o i l  p r o ' f i l e .  The pH o f  s o i l  was 

a c i d i c  t o  a l k a l i n e  i n  r e a c t i o n  w i t h  pH r a n g e  6 . 9  t o  9 . 4  i n  

pond ERRP 31, 32, 33, 34, 25 and 54 whereas 5.6 t o  7 .0  i n  

pond ERRP 2, 3. 4 and 26. The d i f f e r e n c e s  I n  pH v a l u e  was 

much pronounced i n  t h e  s o i l  p r o f i l e  o f  t h e  ponds. The pH 

v a l u e  o f  s o i l  was f o u n d  t o  d e c l i n e  f r o m  s u r f a c e  t o  b o t t o m  

and t h e  v a l u e s  r e s p e c t i v e l y  were 7.8 and 7.7 i n  ERRP 31. 

6 . 9  and 6.8 i n  ERRP 32. 8 .2  and 6.8 i n  ERRP 33, 7 .4  and 6.9 

i n  34, 7 . 1  and 6.9 i n  EERP 25 and 7.6 and 6 .8  i n  ERRP 54 

showing a l k a l i n e  r e a c t i o n  a t  s u r f a c e  and s l i g h t l y  a c i d i c  a t  

t h e  bo t tom.  On t h e  o t h e r  hand, t h e  pH v a l u e s  were 6.6 and 

6.3 i n  ERRP 2, 5.6 and 5.5 i n  ERRP 3, 7 .1  and 5 . 3  i n  ERRP 4  

and 7.6 and 4.9 i n  ERRP 26 I n d i c a t i n g  s t r o n g  a c i d i c  

r e a c t i o n  p a r t i c u l a r l y  a t  t h e  l o w e r  d e p t h s .  Out o f  t h e  

t h r e e  seasons s t u d i e d ,  t h e  s o i l  pH decreased d u r i n g  t h e  

monsoon ( A u g u s t )  p e r i o d .  

The c a l c i u m  c a r b o n a t e  (CaC03) c o n t e n t  o f  t h e  s o i l  was 

low r a n g i n g  f r o m  n i l  t o  2.0%. I n  d e p t h  p r o f l l e  ( s u r f a c e  t o  

b o t t o m ) ,  i t  r a n g e d  f r o m  2.00 t o  1.82% I n  ERRP 31. 1.25 t o  

1.00% i n  ERRP 32. 2 . 5 0  t o  1.18% i n  ERRP 33. 1.88 t o  1.75% 

i n  ERRP 34. 1.25 t o  0.80% i n  ERRP 2 5  and 1.37 t o  0.73% I n  



ERRP 54. On t h e  o t h e r  hand. CaC03 was absent  i n  ERRP 3  and 

i t  was o n l y  f o u n d  i n  t h e  s u r f a c e  l a y e r s  i n  ERRP 2  ( l . O % ) ,  

ERRP 4  ( 0 . 7 % )  and ERRP 26 (1 .25%) .  

The e l e c t r i c a l  c o n d u c t i v i t y  (EC) o f  t h e  s o i l  ranged 

f r o m  3.00 t o  25.93 mmhos/cm i n  g e n e r a l .  However. i n  t h e  

d e p t h  p r o f i l e  ( s u r f a c e  and b o t t o m ) ,  t h e  E.C. v a l u e  r a n g e d  

between 13.00 and 9.80, 10.00 and 5.55, 8.50 and 6.25, 8.25 

and 6.00, 31.50 and 22.80, 11.25 and 9.25 mmhos/cm i n  ERRP 

31, 32, 33, 34, 25 and 54 r e s p e c t i v e l y .  I n  t h e  a c i d i c  

ponds, t h e  E.C. r a n g e d  between 18.75 a n d .  14.35. 9.50 and 

8.60, 18.25 and 5.90 and 19.50 and 18.40 mmhos/cm i n  ERRP 

2, 3, 4  and 26 r e s p e c t i v e l v .  

The pond sed iments  showed low r e d o x  p o t e n t i a l  ( ~ h )  

r a n g i n g  from -48 t o  -160 mV i n  t h e  s u r f a c e  l a y e r s  (0 -10  

cm). I n  some ponds E h ( + I  v a l u e  was n o t i c e d  a t  t h e  bo t tom.  

The s u r f a c e  and b o t t o m  Eh v a l u e s  were - 7 1  and +10 mV i n  

ERRP 31, -132 and +20 mV I n  ERRP 34, -68  and + I 9  mV I n  ERRP 

4  a r e  t h e  t y p i c a l  examples.  H i g h  r e d u c i n g  c o n d i t i o n  o f  t h e  

s o i l  was observed i n  w i n t e r  season. 

The o r g a n i c  c a r b o n  c o n t e n t  o f  t h e  s o i l  was low 

r a n g i n g  f r o m  0.17 t o  0.662 i n  g e n e r a l  i n  t h e  ponds and i t  

was f o u n d  t o  decrease f r o m  s u r f a c e  t o  b o t t o m .  D u r i n g  t h e  

two c u l t u r e  p e r i o d s ,  t h e r e  was n o t  much d i f f e r e n c e  i n  

o r g a n i c  c a r b o n  c o n t e n t  o f  t h e  s o i l .  A v a i l a b l e  n i t r o g e n  was 

low r a n g i n g  f r o m  11.37 ' t o  23.83 mg/100 g  s o i l  I n  t h e s e  

ponds. I t  was f o u n d  t o  decrease f r o m  s u r f a c e  t o  b o t t o m  and 

i t s  c o n t e n t  I n  t h e  s o l l  d u r i n g  t h e  t w o  c r o p p i n g  season d i d  

n o t  v a r y  much. A v a i l a b l e  phosphorus  ranged f r o m  1.62 t o  

6.34 mg/100 g s o i l  b u t  most o f  t h e  ponds were low f o r  t h i s  

n u t r i e n t .  I t  was f o u n d  t o  decrease f r o m  s u r f a c e  t o  bo t tom.  

The t o t a l  I r o n  c o n t e n t  o f  t h e  s o l l  was h i g h  r a n g i n g  f r o m  

0.90 t o  1.85%. It was 0.98% I n  ERRP 31, 0.90% i n  ERRP 32. 



1.60% i n  E R R P  33, 1.23% i n  ERRP 34. 1.03% i n  ERRP 4, 1.59% 

i n  ERRP 25 and 1.18% i n  ERRP 54. No d i f f e r e n c e  i n  t h e  i r o n  

c o n t e n t  o f  t h e  s u r f a c e  and b o t t o m  was o b s e r v e d  i n  t h e  above 

ponds. However, i n  t h e  t h r e e  r e m a i n i n g  ponds t h e  s u r f a c e  

and b o t t o m  s o i l s  showed d i f f e r e n c e  i n  i r o n  c o n t e n t  and i t  

was found t o  i n c r e a s e  a t  t h e  l o w e r  d e p t h s .  The t o t a l  i r o n  

i n  t h e  s u r f a c e  and b o t t o m  s o i l s  were 1.80 and 1.88% i n  ERRP 
2, 1.84 and 1.87% i n  ERRP 3  and 0 . 8 2  and 1.02% i n  ERRP 26. 

I n  g e n e r a l .  CaC03, o r g a n i c  carbon,  a v a i l a b l e  n i t r o g e n  

and phosphorus were low, however, t h e  i r o n  c o n t e n t  i n  s o i l  

was h i g h .  

( b )  Water c h a r a c t e r i s t i c s  ( T a b l e - 1 3 ) :  

The d i s s o l v e d  oxygen v a r i e d  f r o m  4 . 0  t o  8 .4  ppm i n  

a l l  t h e  ponds e x c e p t  ponds E R R P  2 and 3  where I t  ranged 

f r o m  12.0 t o  14.4 ppm. The w a t e r  a lways  showed a l k a l i n e  

r e a c t i o n  w i t h  pH range o f  7 . 6  t o  9 . 3  i n  b o t h  t h e  c r o p p i n g  

seasons. The t o t a l  a l k a l i n i t y  i n  t h e  ponds r a n g e d  f r o m  

22.0 t o  60.0 ppm. The c o n c e n t r a t i o n  o f  c a l c i u m  and 

magnesium ranged f r o m  22.0 t o  157.0 and 79.0 t o  318.4 ppm 

r e s p e c t i v e l y .  A l l  t h e  ponds showed low s a l i n e  c o n d i t i o n s  

d u r i n g  t h e  c u l t u r e  seasons. The s a l i n i t y  o f  w a t e r  r a n g e d  

f r o m  5.0 t o  10.0 p p t  b e i n g  low i n  monsoon season. The 

c o n c e n t r a t i o n  o f  t h e  d i s s o l v e d  n u t r i e n t s  l i k e  n i t r a t e  and 

phosphate  r a n g e d  from 0.020 t o  0.050 ppm and 0 .004 t o  0.012 

ppm r e s p e c t i v e l y .  The Pond w a t e r  c o n t a i n e d  h i g h  c o n c e n t r a -  

t i o n  o f  i r o n  aqd i t  ranged f r o m  0.92 t o  2.68 ppm w i t h  an 

average of 1.78 ppm. I n  most o f  t h e  ponds. t h e  i r o n  

c o n c e n t r a t i o n  was observed above 1.8 ppm. 

I n  g e n e r a l ,  t h e  t o t a l  a l k a l i n i t y .  s a l i n i t y ,  n i t r a t e  

and phosphate  were low. however, t h e  c o n c e n t r a t i o n  o f  I r o n  

i n  w a t e r  was h i g h .  



( c )  P r o d u c t i o n  d a t a  ( T a b l e - 1 4 ) :  

The p r o d u c t i o n  d e t a i l s  o f  P. monodon i n  ponds o f  

Khandualpur c l u s t e r  a r e  g i v e n  i n  T a b l e - 1 4 .  The s t o c k i n g  

d e n s i t y  t r i e d  were @ 7500 - 15000 i n  f i r s t  c r o p  and @ 5000 

- 10000 nos/ha i n  t h e  second c r o p .  T h i s  has g i v e n  an y i e l d  

o f  100.0 - 295.0 (average 217.50 k g / h a )  and 72.5 - 187.5 

(average 142.0 k g / h a )  i n  f i r s t  and second c r o p  r e s p e c t i v e l y  

The annua l  y i e l d  o b t a i n e d  was 359.0 kg /ha .  

5. K e u t a k u d i  c l u s t e r  

( a )  S o i l  c h a r a c t e r i s t i c s  ( T a b l e - 1 5 ) :  

The s o i l  i s  sandy c l a y  b e f n g  56.50, 11.23 and 32.27% 

o f  sand, s i l t  and c l a y  r e s p e c t i v e l y  i n  K e u t a k u d i  c l u s t e r  

pond where n u r s e r y  r e a r i n g  was done. I t  was observed t h a t  

sand c o n t e n t  showed an i n c r e a s e  w h i l e  t h e  c l a y  c o n t e n t  o f  

s o i l  decreased w i t h  t h e  d e p t h  o f  t h e  s o i l  p r o f i l e .  I t was 

f u r t h e r  observed t h a t  sand c o n t e n t  I n c r e a s e d  and c l a y  

c o n t e n t  decreased i n  t h i s  c l u s t e r  as compared t o  o t h e r  

c l u s t e r s  d e s c r i b e d  p r e v i o u s l y .  The pH o f  t h e  s o i l  was 

a c i d i c  t o  a l k a l i n e  i n  r e a c t i o n  w i t h  pH r a n g e  f rom 6 . 6 '  t o  

8.0.  pH o f  5.8 was n o t i c e d  a t  l o w e r  depth .  The CaC03 

ranged f r o m  0.24 t o  0.77%. The e l e c t r i c a l  c o n d u c t i v i t y  

v a r i e d  between 4.37 and 5.75 mmhos/cm d u r i n g  t h e  t w o  

c u l t u r e  p e r i o d s .  however. i t  i n c r e a s e d  t o  48.98 mmhos/cm 

i n  summer p e r i o d .  Low r e d o x  p o t e n t i a l  (Eh) was n o t i c e d  i n  

t h e  pond sed iments  wh ich  r a n g e d  f r o m  -70 t o  -165 mV, 

however, d u r i n g  August,  an Eh ( + I  110 mV was n o t e d  I n  s o i l -  

w a t e r  phase. Reducing c o n d i t i o n  o f  t h e  sed iments  was 

n o t i c e d  h i g h  d u r l n g  w l n t e r  season. Organ ic  c a r b o n .  

a v a l l a b l e  n i t r o g e n  and phosphorus  r a n g e d  f r o m  0.14 t o  0.295, 



10.78 t o  15.33 mg/100 g  and 1.39 t o  1.55 mg/100 g s o i l  

r e s p e c t i v e l y  and t h e  v a l u e s  o f  t h e s e  p a r a m e t e r s  were found 

t o  decrease a t  t h e  l o w e r  d e p t h s .  The c o n t e n t  o f  i r o n  i n  

s o i l  was 1.45% and t h e r e  was no change i n  i t s  v a l u e  i n  t h e  

d e p t h  p r o f i l e .  

The CaC03, o r g a n i c  carbon,  a v a i l a b l e  n i t r o g e n  and 

phosphorus were low i n  g e n e r a l ,  however,  t h e  c o n c e n t r a t i o n  

o f  i r o n  i n  s o i l  was h i g h .  

( b )  Water c h a r a c t e r i s t i c s  ( T a b l e - 1 6 ) :  

T h i s  c l u s t e r  was sampled f o r  w a t e r  c h a r a c t e r i s t i c s  

d u r i n g  monsoon season o n l y .  The w a t e r  d e p t h  o f  t h e  column 

was 150 cm. The v a l u e s  o f  o t h e r  p a r a m e t e r s  were:  w a t e r  

t e m p e r a t u r e  3 4 O ~ ,  pH 6.6, d i s s o l v e d  oxygen 7 . 5  ppm, t o t a l  

a l k a l i n i t y  14.0 ppm, c a l c i u m  125.6 ppm, magnesium 271.6 

ppm, s a l i n i t y  10.0 p p t ,  n i t r a t e  0.032 ppm and phosphate  

0 .011 ppm. The c o n c e n t r a t i o n  o f  i r o n  i n  w a t e r  was 0.96 

ppm. The v a l u e  of t o t a l  a l k a l i n i t y  was v e r y  low and pH o f  

w a t e r  was a c l d i c .  

I n  g e n e r a l ,  t o t a l  a l k a l i n i t y ,  s a l i n i t y ,  n i t r a t e  and 

phosphate  were low, however, t h e  c o n c e n t r a t i o n  o f  i r o n  I n  

w a t e r  was h l g h .  

6. Jadupur c l u s t e r  

( a )  . S o i l  c h a r a c t e r l s t l c s  ( T a b l e - 1 7 ) :  

The s o i l s  a r e  sandy c l a y  laom i n  t e x t u r e .  I t  was 

I n t e r e s t i n g  t o  o b s e r v e  t h a t  p e r c e n t a g e  o f  sand I n c r e a s e d  

and c l a y  p e r c e n t a g e  decreased t r e m e n d o u s l y  I n  t h i s  c l u s t e r  

as compared t o  t h e  o t h e r  c l u s t e r s  d e s c r i b e d  p r e v i o u s l y .  

The pH o f  the  s o i l  was f o u n d  t o  be h l g h l y  a c l d l c  I n  

r e a c t i o n  i n  ~ e n e r a l  w l t h  pH r a n g e  f r o m  4 .1  t o  6.2. O n l y  o n  



one o c c a s i o n  t h e  pH o f  s o i l  was near  t o  n e u t r a l  (pH 7 .4) .  
The pH v a l u e s  were 4 .1  and 4 . 1  i n  ERRP 5, 4.2 and 4 . 1  i n  

ERRP 6, and 4.9 and 4 .9  i n  ERRP 7  a t  s u r f a c e  and b o t t o m  

l a y e r s  r e s p e c t i v e l y .  However, i n  March, t h e  pH o f  s u r f a c e  

s o i l  was e x t r e m e l y  low (pH 3.8) i n  pond ERRP 5. 

The c a l c i u m  c a r b o n a t e  c o n t e n t  o f  s o i l  was v e r y  low. 

Most o f  t h e  t i m e ,  i t  was absent  i n  t h e  p r o f i l e .  I t was n i l  i n  

pond ERRP 5  b u t  r a n g e d  f r o m  0 . 0  t o  0.17% I n  ERRP 6  and 0.0 

t o  0.23% i n  ERRP 7 .  

E l e c t r i c a l  c o n d u c t i v i t y  ranged f r o m  7.50 t o  10.25 

mmhoslcm I n  t h e  c u l t u r e  p e r i o d  b u t  i t  i n c r e a s e d  (42.0 t o  

66.5 mmhoslcm) d u r i n g  t h e  summer p e r i o d .  However, t h e r e  

was a  g e n e r a l  t r e n d  o f  s a l t s  t o  be accummulated a t  t h e  

s u r f a c e  l a y e r s .  

It was observed t h a t  Eh ( + I  v a l u e s  were n o t i c e d  i n  

t h e  sed iments  w h i c h  r a n g e d  f r o m  +80 t o  +90 mV i n  t h e  

c u l t u r e  p e r i o d ,  however, v e r y  h i g h  Eh ( t )  v a l u e s  were 

r e c o r d e d  d u r i n g  t h e  summer p e r i o d  and i t  r a n g e d  f r o m  t 140 

t o  + 315 mV i n  t h e  s u r f a c e  l a y e r s .  

O r g a n i c  carbon, a v a i l a b l e  n i t r o g e n  and phosphorus 

r a n g e d  f r o m  0.11 t o  0.37%, 10.00 t o  16.42 and 3.48 t o  4.75 

mg1100 g  s o i l  r e s p e c t i v e l y  and t h e i r  v a l u e s  were f o u n d  t o  

decrease a t  t h e  lower  d e p t h s .  The t o t a l  i r o n  r a n g e d  f r o m  

0.60 t o  1.30% i n  g e n e r a l .  There was no d i f f e r e n c e  I n  I r o n  

c o n t e n t  a t  d i f f e r e n t  segments o f  t h e  s o i l  d e p t h  p r o f i l e .  

The t a c o 3 ,  o r g a n i c  carbon, a v a l  l a b l e  n i t r o g e n  and 

phosphorus  were low, however. I r o n  i n  s o i l  was h i g h .  



( b )  Water c h a r a c t e r i s t i c s  ( T a b l e - 1 8 ) :  

T h i s  c l u s t e r  was sampled f o r  wa te r  f o r  phys i co -  

chemica l  a n a l y s i s  d u r i n g  monsoon season o n l y .  The water  

was always a l k a l i n e  I n  r e a c t i o n  w i t h  pH range f rom 7 .3  t o  

7.9 ( a re rage  7.6 ppm). The d l s s o l v e d  oxygen v a r i e d  between 

5.1 and 5.6 ppm. The t o t a l  a l k a l i n i t y  and s a l i n i t y  ranged 

f r om 24.0 t o  36.0  ppm and 15.0 t o  16.0 p p t  r e s p e c t i v e l y .  

N i t r a t e  was i n  t h e  range of 0 .020 t o  0.023 ppm and 

phosphate 0 .011 t o  0.012 ppm. The c o n c e n t r a t i o n o f  i r o n  i n  

water  v a r i e d  between 0.96 and 1.80 ppm w i t h  an average o f  

1.46 ppm. 

I n  gene ra l ,  t o t a l  a l k a l i n i t y .  s a l i n i t y ,  n i t r a t e  and 

phosphate  were low, however, t h e  c o n c e n t r a t i o n  o f  i r o n  i n  

wa te r  was h i g h .  

( c )  P r o d u c t i o n  da ta  (Tab le -19 ) :  

The d e t a i l s  o f  p r o d u c t i o n  of P. monodon i n  t h e  

c l u s t e r  a r e  g i v e n  i n  Tab le-19.  The s t o c k i n g  d e n s i t y  t r i e d  

were @ 5000-7500 kg/ha.  The y i e l d  v a r i e d  f r o m  110.0 - 
175.0 kg/ha. The annua l  y i e l d  was 146.66 kg /ha .  

I t  i s  suggested t h a t  r e m a i n i n g  ponds o f  t h e  c l u s t e r  

shou ld  be t h o r o u g h l y  i n v e s t i g a t e d  t o  have f u l l  f a c t  o f  t h e  

ponds ecosystems. 

7. Panaspada c l u s t e r  

( a )  S o i l  c h a r a c t e r i s t i c s  (Tab le -20 ) :  

The pond s o i l  a r e  o f  d i f f e r e n t  t e x t u r e  r a n g i n g  f r o m  

c l a y e y  (ERRP 2 ) .  sandy c l a y  (ERRP 3 and 29)  and sandy c l a y  

loam (ERRP 4 and 5 ) .  Sand pe rcen tage  was h i g h e r  t owa rds  

t h e  l o w r  l a y e r s  w i t h o u t  much a p p r e c l a b l e  change i n  c l a y  



c o n t e n t s .  The ponds c o n t a i n e d  c l a y  r a n g i n g  f r o m  24.60 t o  

47.30% w i t h  an average o f  35.88%. The pH o f  t h e  pond s o i l s  

v a r i e d  be tween 6.4 and 8.0 i n  t h e  s u r f a c e  l a y e r ,  however, 

a t  deeper l a y e r s  o f  t h e  p r o f i l e ,  t h e  pH o f  s o i l  was 

r e c o r d e d  t o  b e  a c i d i c  I n  r e a c t i o n .  The pH o f  s o i l  a t  

s u r f a c e  and b o t t o m  l a y e r s  were 7 . 3  and 6.5 i n  ERRP 2, 6.7 

and 6.4 i n  ERRP 3, 6.6 and 6 . 1  i n  ERRP 4, 6 . 6  and 6 .2  i n  

ERRP 5  and 7.3 and 6.5 i n  ERRP 29 r e s p e c t i v e l y  i n d i c a t i n g  

more a c i d i c  c h a r a c t e r i s t i c s  a t  t h e  l o w e r  l a y e r s .  

The c a l c i u m  c a r b o n a t e  c o n t e n t s  o f  t h e  s o i l  was low 

end It r a n g e d  f r o m  n l l  t o  1.08%. It was 0 . 9 0 ' t o  1.25% I n  

pond ERRP 2, 0 .45  t o  0.90% I n  ERRP 3, 0.05 t o  0.75% i n  ERRP 

4, 0 .00  t o  0.70% i n  ERRP 5  and 0 . 3 9  t o  1.00% i n  ERRP 29. 

The c o n t e n t s  o f  CaC03 i n  s o l l  was low a t  l o w e r  d e p t h s .  

The e l c t r i c a l  c o n d u c t i v i t y  o f  s o l l  r a n g e d  f r o m  7.75 

t o  10.08 mmhos/cm d u r i n g  c u l t u r e  p e r i o d .  however, I t  

i n c r e a s e d  (27.23 t o  79.08 mmhos/cm) i n  summer months.  

There  was a  g e n e r a l  t r e n d  f o r  s a l t s  t o  be accummulated a t  

t h e  s u r f a c e  and decrease a t  t h e  l o w e r  d e p t h s  o f  t h e  s o l l  

p r o f i l e .  

The ponds showed low r e d o x  p o t e n t i a l  (Eh) I n  t h e  

s o i l - w a t e r  phase. I t  r a n g e d  f r o m  -40  t o  -135 mV. Eh ( + I  
v a l u e s  were  a l s o  n o t i c e d  I n  some ponds w h i c h  r a n g e d  f r o m  

t 1 4 0  t o  + 170 mV. 

The o r g a n i c  carbon, a v a i l a b l e  n i t r o g e n  and a v a i l a b l e  

phosphorus  v a l u e s  were i n  t h e  r a n g e  o f  0.12 t o  0.681, 11.00 

t o  25.50 mg/100 g  and 2.87 t o  5.42 mg/100 g  s o l l  r e s p e c -  

t i v e l y .  These p a r a m e t e r s  v a l u e s  were f o u n d  t o  d e c r e a s e  a t  

t h e  l o w e r  d e p t h s .  The t o t a l  I r o n  was I n  t h e  r a n g e  o f  0 . 6 0  



t o  1.19% i n  t h e  pond s o i l s ,  however, i t s  va l ue  was same a t  

a l l  t h e  depths  o f  t h e  s o i l  p r o f i l e  of  t h e  r e s p e c t i v e  pond. 

The CaC03, o rgan i c  carbon, a v a i l a b l e  n i t r o g e n  and 

phosphorus were low, however, i r o n  was h i g h  i n  t h e  s o i l .  

( b )  Water c h a r a c t e r i s t i c s  (Tab le -21 ) :  

Ponds were s t u d i e d  d u r i n g  monsoon season o n l y  and 

phys i co - chem ica l  c h a r a c t e r i s t i c s  o f  water  a r e  g i v e n  i n  

Tab le-21.  The pH o f  water  was a c i d i c  t o  a l k a l i n e  i n  

r e a c t i o n  w l t h  pH range o f  6.4 t o  8 .6 .  The low pH was 

n o t i c e d  i n  ponds ERRP 4  and ERRP 5.. The d i s s o l v e d  oxygen 

ranged  f r o m  5.2 t o  8.6 ppm. The t o t a l  a l k a l i n i t y  was v e r y  

low r a n g i n g  f r om 8.0 t o  24.0 ppm w i t h  e x c e p t i o n  t o  pond 

ERRP 3 where a l k a l i n i t y  was 50.0 ppm. The s a l i n i t y  o f  

wa te r  was low and i t  ranged f r om 7.0 t o  11.2 p p t  i n  a l l  t he .  

ponds w i t h  e x c e p t i o n  i n  pond ERRP 29, where s a l i n i t y  o f  

wa te r  was 16.0 p p t .  The n i t r a t e  r anged  f r om 0.020 t o  0.030 

ppm and phosphate  0.004 t o  0.011 ppm. The c o n c e n t r a t i o n  o f  

i r o n  was h i g h  and i t  ranged f r om 0.52 t o  1.68 ppm w l t h  an 

average o f  1.20 ppm. 

I n  gene ra l ,  t o t a l  a l k a l i n i t y ,  s a l i n i t y ,  n i t r a t e  and 

phosphate  were low, however, t h e  c o n c e n t r a t i o n  o f  i r o n  i n  

wa te r  was h i g h .  

( c )  P r o d u c t i o n  d a t a  (Tab le -22 ) :  

The p r o d u c t i o n  data  of  P. monodon i n  t h i s  c l u s t e r  a r e  

g i v e n  i n  Tab le-22.  The s t o c k i n g  d e n s i t y  t r i e d  were 5000- 

7500 nos/ha i n  f i r s t  c rop  and 2500-5000 nos/ha i n  second 

crop.  The y i e l d  ob ta i ned  was 174.0 kg /ha and 85.62 kg/ha 

i n  f i r s t  and second crop r e s p e c t i v e l y .  The annua l  y i e l d  

was 259.62 kg/ha. Besides low s t o c k i n g  d e n s i t y  I n  second 



c r o p ,  t h e  prawns were a l l o w e d  t o  r e m a i n  i n  a c i d i c  w a t e r  

w i t h  pH o f  6.4 f o r  a  l o n g  t i m e  and r e s u l t e d  i n  r e d d i s h  

c o l o u r  o f  prawn w h i c h  were seen d y i n g  d u r i n g  t h e  v i s i t  o f  

CIBA s c i e n t i s t s .  There i s  a  need t o  s t u d y  o t h e r  ponds o f  

t h e  c l u s t e r  t o  u n d e r s t a n d  ecosys tems.  

8. Gorapur c l u s t e r  

( a )  S o i l  c h a r a c t e r i s t i c s  ( T a b l e - 2 3 ) :  

The t e x t u r e  o f  t h e  s o i l  i s  sandy c l a j  w i t h  sand 

50.902, s l l t  8.42% and c l a y  40 .68%.  An i n c r e a s e  i n  sand 

c o n t e n t  and decrease i n  c l a y  c o n t e n t  was n o t i c e d  t o w a r d s  

t h e  l o w e r  l a y e r s .  The pH o f  s o i l  r a n g e d  f r o m  6.6 t o  7.2 

and was f o u n d  t o  decrease a t  t h e  l o w e r  d e p t h s  o f  t h e  s o i l  

p r o f i l e .  I t  was 7 .1  and 6.8 i n  pond ERRP 7  and 6 . 9  and 6.0 

i n  ERRP 2  a t  s u r f a c e  and b o t t o m  l a y e r s  r e s p e c t i v e l y .  The 

c a l c i u m  c a r b o n a t e  c o n t e n t  o f  t h e  s o i l  was low and r a n g e d  

f r o m  0.17 t o  0.71%. The e l e c t r i c a l  c o n d u c t i v i t y  r a n g e d  

f r o m  1.83 t o  2 .08  mmhos/cm d u r i n g  c u l t u r e  p e r i o d  b u t  

I n c r e a s e d  (62.82 t o  71.33 mmhos/cm) i n  summer months.  The 

pond showed E h ( t )  v a l u e  w h i c h  r a n g e d  f r o m  t 7 0  t o  t 1 6 0  mV, 

however, on one occas ion ,  Eh -90  mV was r e c o r d e d .  O r g a n i c  

c a r b o n  r a n g e d  f r o m  0 .12  t o  0 .552.  A v a i l a b l e  n i t r o g e n  and 

phosphorus  r a n g e d  f r o m  15.47 t o  22 .33  mg/100 g  and 2.29 t o  

4.87 mg/100 g  s o i l  r e s p e c t i v e l y .  The v a l u e  o f  a l l  t h e s e  

parameters  were f o u n d  t o  d e c r e a s e  a t  t h e  l o w e r  d e p t h s .  

T o t a l  I r o n  r a n g e d  f r o m  0 .84  t o  0.95% and I n  d e p t h  p r o f i l e ,  

t h e  v a l u e , w a s  same a t  a l l  t h e  segments s t u d i e d .  

I n  g e n e r a l  CaC03, o r g a n i c  carbon,  a v a i l a b l e  n i t r o g e n  

and phosphorus were low b u t  t h e  i r o n  c o n t e n t  o f  t h e  s o i l  

was h l g h .  



( b )  Water c h a r a c t e r i s t i c s  ( T a b l e - 2 4 ) :  

The w a t e r  sampl ing  was done d u r i n g  monsoon season 

o n l y  and d a t a  a r e  g i v e n  i n  T a b l e - 2 4 .  A w i d e  v a r i a t i o n  i n  

pH o f  w a t e r  was observed w h i c h  v a r i e d  between 6 . 8  and 9.4. 

The d i s s o l v e d  oxygen r a n g e d  f rom 5 . 2  t o  8 . 5  ppm. The t o t a l  

a l k a l i n i t y  a l s o  showed w i d e  v a r i a t l o n  amongst t h e  ponds. 

I t  was 16.0 ppm i n  pond ERRP 2  whereas 100.0 ppm i n  pond 

ERRP 1. The s a l i n i t y  o f  w a t e r  v a r i e d  between 2.3 and 11.0 

p p t .  The pond ERRP 1  showed a l m o s t  t h e  n a t u r e  o f  f r e s h - ,  

w a t e r  w i t h  s a l i n i t y  v a l u e  o f  2 .3  p p t .  N i t r a t e  ranged f r o m  

0.022 t o  0.022 ppm and phosphate  0.007 t o  0.008 ppm. The 

c o n c e n t r a t i o n  o f  l r o n  was h l g h  and ranged between 0.97 

and 1.53 ppm w i t h  a n  average o f  1.25 ppm. 

T o t a l  a l k a l i n i t y  (ERRP 2 ) .  s a l i n i t y  (ERRP I ) ,  

phosphate  and n i t r a t e  were low, however,  t h e  c o n c e n t r a t i o n  

o f  i r o n  was h f g h  i n  b o t h  t h e  ponds. 

( c )  P r o d u c t i o n  d a t a  ( T a b l e - 2 5 ) :  

The s t o c k i n g  d e n s i t y  o f  P. monodon t r i e d  were 3000- 

5000 nos/ha i n  f l r s t  c r o p  and 2500-2500 nos/ha i n  t h e  

second c r o p .  The y i e l d  o b t a i n e d  was 125.0 and 62.50 kg /ha  

i n  f l r s t  and second c r o p  r e s p e c t i v e l y .  The a n n u a l  y i e l d  

was 187.50 kg /ha .  There  i s  need t o  s t u d y  more ponds o f  

t h i s  c l u s t e r  I n  d e t a i l  t o  u n d e r s t a n d  t h e  b e h a v l o u r  o f  s o i l  

and w a t e r  t o  i n c r e a s e  t h e  p r o d u c t i o n .  

9. Satpada c l u s t e r  

( a )  S o i l  c h a r a c t e r i s t i c s  ( T a b l e - 2 6 ) :  

The s o i l  o f  one pond ( B F D A  1) I s  sandy c l a y  and 

second pond (BFDA 21 sandy c l a y  l o a n  i n  t e x t u r e .  The 



p e r c e n t a g e  o f  sand i s  h i g h e r  a t  deeper  l a y e r s  o f  t h e  s o i l  

p r o f i l e .  The pH o f  t h e  s o i l  was a l k a l i n e  i n  r e a c t i o n  w i t h  

pH r a n g e  f rom 7 . 1  t o  7 . 7 .  There  was n o t  much d i f f e r e n c e  i n  

t h e  pH v a l u e  between s u r f a c e  and b o t t o m  l a y e r s .  The 

c o n t e n t  o f  CaC03 i n  s o i l  r a n g e d  f r o m  0 .25  t o  1.241. 

E l e c t r i c a l  c o n d u c t i v i t y  r a n g e d  f r o m  5 . 1 0  t o  9.67 mmhos/cm 

d u r i n g  t h e  c u l t u r e  season, however,  i t  i n c r e a s e d  (58.79 - 
62.58 mmhos/cm) i n  summer months and s a l t s  accummula t ion  

was a t  t h e  s u r f a c e  l a y e r s  o n l y .  The ponds d i d  n o t  show 
much r e d u c i n g  c o n d i t i o n .  Redox p o t e n t i a l  (Eh)  r a n g e d  f r o m  

-30 t o  -47 mY and + I 6 0  t o  t 1 7 0  mY I n  t h e  w a t e r - s o i l  phase 

d u r i n g  August  and March r e s p e c t i v e l y .  The o r g a n i c  carbon.  

a v a i l a b l e  n i t r o g e n  and phosphorus  r a n g e d  f r o m  0.15 t o  

0.341, 13.00 t o  17.50 and 1.95 t o  3.09 mg/100 g 

r e s p e c t i v e l y .  The v a l u e s  o f  t h e s e  t h r e e  p a r a m e t e r s  

decreased a t  t h e  l o w e r  d e p t h s .  The t o t a l  i r o n  c o n t e n t  o f  

s o i l  r a n g e d  f r o m  0.54 t o  0.551, however,  t h e r e  was no 

change i n  t h e  v a l u e s  o f  i r o n  a t  d i f f e r e n t  segments o f  t h e  

s o i l  p r o f i l e .  

The CaC03, o r g a n i c  carbon, a v a i l a b l e  n i t r o g e n  and 

phosphorus  were low i n  g e n e r a l .  

( b )  Water c h a r a c t e r i s t i c s  ( T a b l e - 2 7 ) :  

The ponds w a t e r  were s t u d i e d  d u r i n g  monsoon season 

o n l y .  The pH o f  w a t e r  was p l k a l i n e  i n  r e a c t i o n  w i t h  pH 

v a l u e  o f  7.6 t o  8.4. The d j s s o l v e d  oxygen r a n g e d  f r o m  5.0 

t o  5.0 ppm. T o t a l  a l k a l i n i t y  v a r i e d  between 40.0 and 55 .0  
ppm. C a l c i u m  and magnesium r a n g e d  f r o m  87.2 t o  116.0 ppm 

and 209.4 t o  484.0 ppm r e s p e c t i v e l y .  Water s a l i n l t y  r a n g e d  

f r o m  11.0 t o  17.0 p p t .  N i t r a t e  r a n g e d  f r o m  0.036 t o  0.037 

ppm and phosphate  0.006 t o  0.010 ppm. The c o n c e n t r a t i o n  o f  

i r o n  I n  w a t e r  r a n g e d  f r o m  0 . 3 1  t o  0.38 ppm. 



I n  g e n e r a l ,  t h e  t o t a l  a l k a l i n i t y ,  n i t r a t e  and 

phosphate  were low i n  pond w a t e r .  

( c )  P r o d u c t i o n  d a t a  ( T a b l e - 2 8 ) :  

The p r o d u c t i o n  d e t a i l s  o f  P. monodon i n  t h e  c l u s t e r  

a r e  g i v e n  i n  Tab le-28 .  The s t o c k i n g  d e n s i t y  t r i e d  were 

13936 nos /ha  and 14080 n o s l h a  w h i c h  y i e l d e d  395.2 and 294.4 

k g l h a  o f  prawns r e s p e c t i v e l y  w i t h  an a n n u a l  y i e l d  o f  689.6 

kg /ha .  

10. B i n c h a n a p a l l i  c l u s t e r  

( a )  S o i l  c h a r a c t e r i s t i c s  ( T a b l e - 2 9 ) :  

The s o i l  o f  t h e  ponds a r e  c l a y e y  i n  t e x t u r e .  The pH 

o f  t h e  s o i l  was a lways  a l k a l i n e  w i t h  pH v a l u e s  f r o m  7.8 t o  

8.9. The c a l c i u m  c a r b o n a t e  c o n t e n t  o f  s o i l  was observed 

h i g h  (3.83 t o  4.851) d u r i n g  November i n  b o t h  t h e  ponds b u t  

was low (0 .50%)  i n  March. E l e c t r i c a l  c o n d u c t i v i t y  r a n g e d  

f r o m  6.00 t o  6.30 mmhoslcd d u r i n g  t h e  c u l t u r e  p e r i o d  b u t  i t  

i n c r e a s e d  (18.00 t o  42.75 mmhoslcm) i n  summer month.  These 

ponds showed r e d o x  p o t e n t i a l  r a n g i n g  f r o m  -18  t o  -85 mV i n  

t h e  w a t e r - s o l 1  phase. O r g a n i c  carbon,  a v a i l a b l e  n i t r o g e n  

and phosphorus  r a n g e d  f r o m  0.12 t o  0.531, 9 .80  t o  13.12 and 

2.03 t o  3.35 mg/100 g  s o i l  r e s p e c t i v e l y  and i t s  v a l u e s  were 

low a t  l o w e r  d e p t h s .  The t o t a l  I r o n  was i n  t h e  r a n g e  0.85 

t o  0.87% I n  t h e  pond s o i l s .  

The o r g a n i c  carbon,  a v a i l a b l e  n i t r o g e n  and phosphorus  

were low I n  g e n e r a l ,  however, i r o n  c o n t e n t  I n  t h e  s o i l  was 

h i g h .  



11. H a r l p u r  c l u s t e r  

( a )  S o l 1  c h a r a c t e r i s t i c s  ( T a b l e - 3 0 ) :  

The s o i l  o f  pond ERRP 2 i s  c l a y e y  and E R R P  18 sandy 

c l a y .  A l k a l i n e  pH o f  s o i l  was a lways  observed i n  t h e s e  

ponds w h i c h  r a n g e d  f r o m  7.5 t o  8.8.  Here a l s o ,  l i k e  

B i n c h a n a p a l l l  ponds, t h e  CaC03 c o n t e n t  o f  s o i l  was h i g h  

( 3 . 8 1  t o  3.91%) d u r i n g  November. however, a decrease i n  i t s  

v a l u e  (1.80 t o  2.00%) was n o t i c e d  i n  March. The e l e c t r i c a l  

c o n d u c t i v i t y  r a n g e d  f r o m  6.53 t o  6.65 mmhos/cm d u r i n g  

c u l t u r e  season b u t  i t s  v a l u e  i n c r e a s e d  (20.25 t o  23.50 

mmhos/cm) i n  March. These ponds showed low r e d o x  p o t e n t i a l  

w h l c h  r a n g e d  f r o m  -164 t o  -170 mV i n  s o i l - w a t e r  phase. The 

o r g a n i c  carbon r a n g e d  f r o m  0.36 t o  0.72%. A v a i l a b l e  

n i t r o g e n  and phosphorus r a n g e d  from 11.76 t o  21.35 and 1.66 

t o  2 .50  mg/100 g  s o i l  r e s p e c t i v e l y .  The v a l u e s  o f  o r g a n i c  

carbon,  a v a i l a b l e  n i t r o g e n  and phosphorus  were low a t  t h e  

b o t t o m  o f  t h e  s o i l  p r o f i l e .  The t o t a l  i r o n  r a n g e d  f r o m  

0.60 t o  0.84% w i t h  an a v e r a g e  o f  0.72%. 

I n  g e n e r a l ,  o r g a n i c  c a r b o n  was low i n  t h e  ponds. 

A v a l l a b l e  n i t r o g e n  and phosphorus  were a l s o  low.  The i r o n  

c o n t e n t  o f  s o i l  was h i g h .  

6.  GENERAL REMARKS ON POND CONDITIONS 

The s a l i n i t y  o f  s o i l  and w a t e r  o f  ponds i n  t h e  o u t e r  

f r i n g e  o f  t h e  l a k e  a r e  m o s t l y  l o w  as  compared t o  t h o s e  o f  

o t h e r  ponds l y i n g  p r o x i m a l  t o  t h e  l a k e  w a t e r .  The s a l i n i t y  

o f  s o l 1  i n c r e a s e d  c o n s i d e r a b l y  d u r i n g  summer ( u p t o  79 



mmhoslcm ) w i t h  t h e  t o t a l  e v a p o r a t i o n  o f  pond water  and 
decreased w i t h  t h e  onse t  o f  monsoon (down t o  2 mmhos/cm). 

when wa te r  l e v e l  i n c reases  i n  t h e  pond. However, water  

s a l i n i t y  always remained low I n  b o t h  t h e  c r o p p i n g  seasons, 

i n  gene ra l .  

Some ponds o f  Khandualpur,  Jadupur,  Panaspada and 

Gorapur a r e  h i g h l y  a c i d i c  (pH 3 .4 )  p a r t i c u l a r l y  a t  lower  

dep th  o f  t h e  s o l l  p r o f i l e .  CaC03 c o n t e n t s  I n  t h e  s o l l  was 

n i l  i n  such a c i d i c  c o n d i t i o n .  Ponds c o n s t r u c t e d  on a c i d i c  

s o i l s  a r e  low p r o d u c t i v e .  

Anaerob ic  env i ronment  deve loped under  p ro l onged  water  

l o g g i n g  c o n d i t i o n  o f  t h e  ponds. T h i s  r e s u l t e d  I n  r e d u c i n g  

c o n d i t i o n  o f  t h e  pond sed iments .  Reduc ing c o n d i t i o n  was 

much n o t i c e d  d u r i n g  w i n t e r  season. Sometimes Eh ( + I  va lues  

were reco rded  a t  t h e  s u r f a c e  as w e l l  as a t  t h e  lower  

d?pths .  I n  some ponds, r e d u c i n g  c o n d i t i o n  was n o t i c e d  a t  

t h e  s u r f a c e  b u t  i t  was p o s i t i v e  a t  l owe r  depths .  

The pond s o i l s  were low i n  n i t r o g e n  and phosphorus. 

I t s  t u r n o v e r  i n  t h e  s o i l - w a t e r  phase was a l s o  low. 

i r o n  c o n t e n t  o f  s o l l  was h i g h  i n  a lmos t  a l l  t h e  

c l u s t e r  ponds. I t s  c o n c e n t r a t i o n  was a l s o  n o t i c e d  h i g h  i n  

t h e  pond waters .  

T o t a l  a l k a l i n i t y  o f  wa te r  was m o s t l y  low, i n d i c a t i n g  
poor  b u f f e r i n g  c a p a c i t y  o f  pond-water ecosys tem.  

The above g e n e r a l i s e d  c o n d i t i o n s  o f  t h e  con f i ned  

ponds I n  t h e  C h i l k a  Lake f r i n g e  show c e r t a i n  l i m i t a t i o n s  

wh l ch  w f l l  r e s t r i c t  p r o d u c t i v i t y  u p t o  c e r t a i n  l e v e l s  on l y .  



Remedial measures w i l l  be r e q u i r e d  t o  improve productivity, 

a t  t h e  same t i m e  t a k i n g  ca re  t o  see t h a t  t h e r e  i s  no 

env i ronmen ta l  deg rada t i on .  

7. SUGGESTIONS FOR IMPROVEMENT OF THE SYSTEM 

Based on t h e  r e s u l t s  o f  t h e  s tudy  presented and 

d i scussed  i n  t h e  p reced ing  s e c t i o n s ,  c e r t a i n  suggest ions 

a r e  made he re  as remed ia l  measures t o  improve t h e  s o i l  and 

wa te r  q u a l i t y  as w e l l  as p r o d u c t i v i t y .  The q u a n t i t a t i v e  

measures suggested a r e  o n l y  i n d i c a t i v e  and w i l l  have t o  be 

c a r e f u l l y  mon i t o red  so as t o  e i t h e r  i nc rease  o r  decrease 

t h e  dosages as may be r e q u i r e d  under c o n d i t i o n s  o f  each 

pond. 

S l u a e  accummulated a t  t h e  bo t t om o f  pond may be 

removed immedia te ly  a f t e r  t h e  w i n t e r  c r o p  i s  harvested.  

Care shou ld  be t aken  n o t  t o  remove t h e  s o i l .  Otherwise, 

t h e  pond w i l l  l oose  s a l i n i t y .  

I t  i s  necessary  t o  p revep t  e r o s i o n  o f  t h e  pond bunds, 

wh ich l eads  t o  accumu la t i on  o f  i r o n  compounds and r e d u c t i o n  

i n  pH o f  s o i l  and water .  L o c a l l y  a v a i l a b l e  a p p r o p r i a t e  

m a t e r i a l s  may be f i x e d  on t h e  i n n e r  s i d e s  o f  t h e  bunds t o  

p reven t  s o i l  e ros ion .  Wooden m a t e r i a l s ,  when used, may be 

c o n d i t i o n e d  i n  l ime  water  o v e r n i g h t .  

Development o f  r educ fng  c o n d i t i o n  o f  bo t t om sediments 

i s  a common f e a t u r e  i n  t h e  c l u s t e r  ponds due t o  t h e  



presence o f  l a r g e  amount o f  i r o n  compounds, m e t a b o l i t e s  

e t c .  under anae rob i c  c o n d i t i o n s .  The pond bot tom shou ld  be 

t i l l e d  and exposed t o  s u n l i g h t ,  and t r e a t e d  w i t h  l ime  

d u r i n g  Ap r i l -May  a t  t h e  t i m e  of pond p r e p a r a t i o n  t o  c r e a t e  

h y g i e n i c  c o n d i t i o n s .  

C h i l k a  ponds have two c u l t u r e  seasons and t h e  f o l l o w -  

i n g  sugges t i ons  a re  made f o r  pond p r e p a r a t i o n  under d r y  

c o n d i t i o n s  i n  summer ( A p r i l - M a y ) :  

A g r i c u l t u r a l  l imes tone  (CaC03) i n  f i n e  ground 

c o n d i t i o n  may be a p p l i e d  t o  d r y  ponds a t  t h e  b a s a l  dose 

g i v e n  i n  Tab le-31.  The pond bo t t om may be p loughed up to  a  

depth  of  15 cm. A l t e r n a t i v e l y  deep r a k i n g  can be done. 

The ponds may be a l l owed  t o  remain  as such f o r  about  2-3 

weeks. Some m o i s t u r e  i n  t h e  s o i l  i s  necessary  f o r  p rope r  

r e a c t i o n  o f  l i m e s w i t h  t h e  s o l l  and i n i t i a l l y  r a i n f a l l  he l ps  

t h i s  Drocess. 

Note: Some ponds o f  Khandualpur c l u s t e r  (Pond Nos.2. 

3, 4 and 261, Jadupur c l u s t e r  (pond No.5, 6  and 71, Panas- 

pada c l u s t e r  (pond No.3. 4, 5  and 29) and Gorapur c l u s t e r  

(pond No.2 and 7 )  r e q u i r e  s p e c i a l  t r e a t m e n t .  The pond 

sed iments  a r e  h i g h l y  a c i d i c  p a r t i c u l a r l y  a t  lower  depths  

(P lease.  see t e x t ) .  Such ponds have h i g h  l i m e  requ i r emen t  

(Tab le-31) .  The q u a n t i t y  o f  l i m e  may be d i v i d e d  i n t o  3 
doses. These may be app l ied ,  a t  week ly  i n t e r v a l s  and t h e  

a c i d i c  wa te r  a t  t h e  end o f  each t r e a t m e n t  may be pumped 

ou t .  T h i s  w i l l  n o t  o n l y  improve t h e  b u f f e r i n g  c a p a c i t y  o f  

wa ta r  b u t  w i l l  keep wa te r  pH s t a b l e .  

Combinat ion  o f  n i t r ogenous  and p h o s p h a t i c  f e r t i l i z e r s  

a l ong  w i t h  o r g a n i c  manure i s  v e r y  u s e f u l  I n  enhanc ing 

p r o d u c t i o n  o f  b rack i shwa te r  ponds. A f t e r  t h e  l i m e  

t r e a t m e n t  as above, when t h e  s o l l  j s  m o i s t  o r  wa te r  l e v e l  

in t b c  ponds I s  low [ l e s s  than 10 cm3 decomposed d r y  c a t t l e  



manure, u rea  and s i n g l e  superphosphate  as a  b a s a l  dose a t  

t h e  r a t e s  g i v e n  i n  Tab le-32 may be a p p l i e d  by  sp read ing /  

b r o a d c a s t i n g  ove r  e n t i r e  pond s u r f a c e .  T h i s  shou ld  be 

mixed w l t h  t h e  s o i l .  The o r g a n i c  manure so added w i l l  h e l p  

n o t  o n l y  t o  p r o v i d e  a  s t eady  source of d i f f e r e n t  e lements  

b u t  a l s o  t o  Improve some phys i co - chem ica l  p r o p e r t i e s  o f  t h e  

s o i l s .  Upon t h e  a p p l i c a t i o n  of  u rea as a  f e r t i l i z e r ,  most 

O f  NH4t i o n s  developed a r e  absorbed b y  t h e  s o i l  exchange 
complex o f  t h e  bot tom mud w i t h i n  a  few days and remain  

s t r o n g l y  bound t h e r e .  The b e n t h i c  a l g a e  wh lch  f o rm  t h e  

f o o d  organ isms f o r  t h e  prawns i n  b r a c k i s h w a t e r  ponds. 

d e r i v e  t h e  n u t r i e n t  i n  t h i s  fo rm.  

The phospha t i c  f e r t i l i z e r  w i l l  f o rm  i n s o l u b l e  

compounds when mixed w i t h  t h e  s o i l .  However, due t o  t h e  

p r e v a i l i n g  wa te r l ogged  c o n d i t i o n  o f  pond, phosphates a r e  

l i b e r a t e d  wh l ch  w i l l  h e l p  t h e  development o f  b e n t h i c  a lgae.  

The pond may be l e f t  as such t i l l  I t  g e t s  f i l l e d  up 

w i t h  r a i n  water .  When water  l e v e l  r i s e s  t o  80-100 cm 

l e v e l ,  t h e  ponds may be s t o c k e d  w i t h  t h e  r e q u i r e d  number o f  

prawn seed. 

D u r i n g  c u l t u r e  pe r i od ,  one month f r o m  s t o c k i n g  o r  as  

soon as I n d i c a t i o n  of  d e p l e t i o n  o f  n a t u r a l  f o o d  1.e. 

p l a n k t o n  i s  no t i ced ,  r e p e a t e d  doses o f  i n o r g a n i c  

f e r t l l l t e r s  may be a p p l i e d .  The wa te r  can be f e r t i l i z e d  

w l t h  u r e q  @ 20 kg lha lmon th  I n  s p l i t  doses a t  f o r t n i g h t l y  

i n t e r v a l s  and s i n g l e  superphosphate  @ 20 kg lha lmon th  I n  

s p l i t  doses a t  week ly  i n t e r v a l s .  Bo th  f e r t i l i z e r s  s h o u l d  

be d i s s o l v e d  I n  water  s e p a r a t e l y  and sprayed u n l f o r m l y  

t h roughou t  t h e  s u r f a c e  o f  t h e  ponds. 



A f t e r  t h e  h a r v e s t  o f  t h e  f i r s t  c rop,  t h e  pond water  

shou ld  be p repa red  f o r  s t o c k i n g  o f  t h e  seed f o r  t h e  second 

c rop  d u r i n g  November. A t  t h i s  s tage,  t h e  water  i s  l imed  

w i t h  f i n e  ground CaC03 @ 50 kg /ha and t o t a l  a l k a l i n i t y  i s  

r eco rded  a f t e r  a  week. The s t o c k i n g  o f  prawn seed can be 

done when t o t a l  a l k a l i n i t y  va l ue  o f  wa te r  exceeds 50 ppm 

app rox ima te l y .  Water showing l e s s  t h a n  50 ppm a l k a l i n i t y  

r e q u i r e s  r e l i m i n g .  

I t  i s  observed t h a t  wa te r  l e v e l  o f  ponds reduces 

d u r i n g  second c rop .  Due t o  t h i s ,  t h e  i n o r g a n i c  f e r t i l i z e r  

doses can be reduced d u r i n g  c u l t u r e  p e r i o d .  Urea can be 

a p p l i e d  @ 10 kg/ha/month i n  s p l i t '  doses a t  f o r t n i g h t l y  

i n t e r v a l s  and s i n g l e  superphosphate  @ 10 kg/ha/month i n  

s p l i t  doses a t  week ly  i n t e r v a l s .  

Note: I f  t h e  water  becomes d a r k j s h  g reen  o r  b rownish ,  - 
t h e  f e r t i l i z a t i o n  o f  wa te r  w i l l  have t o  be s topped 

Immed ia te l y .  

The s a l i n i t y  and t o t a l  hardness o f  wa te r  were 

observed t o  be low, i n  gene ra l .  i n  t h e  two c r o p p i n g  seasons .  

The p o s s i b i l i t y  o f  g e t t i n g  h i g h e r  s a l i n e  ground wa te r  may 

be exp lo red .  If ground wa te r  of  a p p r o p r i a t e  q u a l i t y  i s  

a v a i l a b l e ,  t h e  r esou rce  may be s p a r i n g l y  used f o r  b e t t e r  

water  management i n  c r i s i s  s i t u a t i o n s .  

Du r l ng  c u l t u r e  p e r i o d .  on some occas ions  t h e  wa te r  pH 

and t o t a l  a l k a l i n i t y  were observed t o  be low. These can be 

c o r r e c t e d  b y  u s i n g  l i m e  ( t a c o j )  t o  r a l s e  pH o f  wa te r  above 

7.0 and t o t a l  a l k a l i n i t y  a round 50 ppm. Waters  w i t h  low 

a l k a l i n i t y  a r e  p o o r l y  b u f f e r e d  a g a i n s t  t h e  d r a s t i c  pH 

changes and t h i s  may l i m i t  p h y t o p l a n k t o n  g row th .  Lime may 

i nc rease  t h e  a v a i l a b i l i t y  o f  C02 f o r  p h o t o s y n t h e s i s .  



The above s u g g e s t i o n s  r e l a t e  t o  i m p r o v i n g  t h e  q u a l i t y  

o f  t h e  pond c u l t u r e  e n v i r o n m e n t  and  p l a n k t o n  p r o d u c t i v i t y  

w i t h i n  t h e  l i m i t a t i o n s  posed b y  t h e  a m b i e n t  c o n d i t i o n s  o f  t h e  

system. U i t h  t h e  above improvements  and f o l l o w i n g  t h e  

h i t h e r t o  recommended s t o c k i n g  d e n s i t y  o f  25,000 PL 20-30 

Penaeus monodon, p r o d u c t i o n  r a t e s  o f  430-625 k g l h a  i n  t h e  

f i r s t  c r o p  and 300-450 k g l h a  i n  t h e  second c r o p ,  a v e r a g i n g  t o  

860 k g / h a / y e a r  (Mohanty, 1991) may be o b t a i n e d .  However, 

t h e r e  a r e  a  l o t  o f  v a r i a t i o n s  i n  p r a c t i c e s ,  s t o c k i n g  d e n s i t y  

and  p r o d u c t i o n  r a t e s  as seen d u r i n g  t h i s  s t u d y .  

I f  t h e  p r o d u c t i o n  r a t e s  a r e  t o  be improved ,  i t  can  be 

done t h r o u g h  t h e  f o l l o w i n g  approaches :  

( a )  i n c r e a s e  I n  s t o c k i n g  d e n s i t y .  

( b )  use o f  compounded f e e d s  t o  s u p p l e m e n t / r e p l a c e  s n a i l  
meat.  

( c )  p r o v i d e  f o r  c i r c u l a t i o n  and  a e r a t i o n  o f  w a t e r .  

( d )  m a i n t a i n  minimum w a t e r  l e v e l  d u r i n g  t h e  second  c r o p  

These measures may be a d o p t e d  o n l y  when i t  can  be 

a s s u r e d  t h a t  

( a )  t h e  sys tem f u n c t i o n s  w i t h i n  t h e  c a r r y i n g  c a p a c i t y  o f  
pond e n v i r o n m e n t .  

( b )  t h e y  do n o t  cause d e g r a d a t i o n  o f  t h e  e n v i r o n m e n t  due t o  
s e l f - p o l l u t i o n  p rob lems.  

( c )  t h e y  l e a d  t o  s u s t a i n a b l e  I n c r e a s e d  p r o d u c t i o n  o v e r  a  
p e r i o d  o f  t i m e .  

( d )  t h e  a d d i t i o n a l  i n p u t s  a r e  w i t h i n  t h e  means and c a p a b i -  
l i t i e s  o f  t h e  b e n e f i c i a r i e s .  

( e l  s u p p l y  o f  c r i t i c a l  I n p u t s  such  as seed and f e e d  a r e  
r e a d i l y  a v a i l a b l e  f o r  t h e  t w o  c r o p s .  



( f )  a d d i t i o n a l  I n f r a s t r u c t u r e  f a c i l i t i e s  as r e q u i r e d  a r e  
c r e a t e d ,  and 

( g )  t h e  improved  system i s  e c o n o m i c a l l y  v i a b l e  and b r i n g s  
I n  p r o f i t s  commensurate w i t h  h i g h e r  l e v e l  o f  i n v e s t m e n t .  

G iven  t h e  s m a l l  a r e a  o f  0.2 ha and 0 .5  ha o f  ponds 

under  t h e  b e n e f i c i a r y  schemes and t h e  s t a t i c  w a t e r  

c o n d i t i o n s ,  t h e  approach  t o  a c h i e v e  h i g h e r  p r o d u c t i o n  r a t e s  
s h o u l d  b e  a  c a u t i o u s  one. The f a r m e r s  a t  p r e s e n t  a r e  

s a t i s f i e d  w i t h  t h e  e x t e n s i v e  l e v e l  o f  prawn f a r m i n g  a c t i v i t y  

w h i c h  g i v e s  them a d d i t i o n a l  income. The l a r g e r  ponds o f  0.5 

ha a r e a  and above under  t h e  ADAP/BFDA schemes may be more 

amenable f o r  h i g h e r  i n p u t s ,  b e t t e r  management p r a c t i c e s  and 

h i g h e r  p r o d u c t i o n  t h a n  a t  p r e s e n t .  The s m a l l e r  ponds o f  0.2 

ha a r e a  may respond  a d v e r s e l y  w i t h  h i g h e r  i n p u t s  w h i c h  may 

l e a d  t o  s e l f - p o l l u t i o n  p rob lems.  

Our a t t e m p t s  a t  t h i s  p o i n t  s h o u l d  b e  t o  e n s u r e  t h a t  

(1) Seed o f  P. monodon i s  made a v a i l a b l e  t o  a l l  t h e  f a r m e r s  

I n  a  g i v e n  d u r a t i o n  o f  t i m e  I n  r e q u i r e d  numbers ( k e e p i n g  

t h e  s t o c k l n g  d e n s i t y  a t  t h e  p r e s e n t  recommended l e v e l  

o f  25,000 - 30,000 PL-20-30 lha)  f r o m  h a t c h e r i e s .  

( 1 1 )  N u r s e r i e s  a r e  c o n s t r u c t e d  as a  common f a c i l i t y  I n  each 

c l u s t e r  t o  r e a r  and c o n d f t i o n  t h e  h a t c h e r y  seed  b e f o r e  

s t o c k i n g  t h e  g row-ou t  ponds. 

(111)  S m a l l - s c a l e  prawn f e e d  p r e p a r a t i o n  u n i t s  a r e  e s t a -  

b l i s h e d  a t  a p p r o p r i a t e  l o c a t i o n s  w i t h  o r d i n a r i l y  

a v a i l a b l e  grinding, s l e v f n g ,  m i x i n g  and p e l l e t i s l n g  

u n i t s .  Such f e e d  u n i t s  w i l l  u t i l l s e  l o c a l l y  a v a i l a b l e  



m a t e r i a l s  such as t r a s h  f i s h  ( f i s h m e a l ) ,  shr imp head 

waste (shr imp meal) ,  g roundnut  cake, r i c e  p o l i s h ,  

b roken wheat and bone meal and t h e  m i x  c o u l d  be f o r t i -  

f i e d  w i t h  p o u l t r y  g rade v i t a m i n  and m i n e r a l  m ix .  Such 

feeds  can be used b e s i d e s  f r e s h  s n a l l  and mussel  meat 

and t h i s  w i l l  b r i n g  t h e  p r e s s u r e  on s n a i l  p o p u l a t i o n  

down. 

( I v )  Some a d d i t i o n a l  water  source  w i l l  become necessary  t o  

t i d e  over pond d r y i n g  and a l s o  t o  m i t i g a t e  p o l l u t i o n  

due t o  m e t a b o l i t e  a c c u m u l a t i o n  and p l a n k t o n  blooms. 

Cana ls /borewel ls  c o u l d  be c o n s i d e r e d  f o r  t h e  purpose.  

( v )  The c l u s t e r  o f  l a r g e r  ponds (0 .5  ha and above) may t a k e  

i n  s l i g h t l y  h i g h e r  s t o c k i n g  d e n s i t i e s  o f  30,000 - 
35,000 PL/ha, p r o v i d e d  a e r a t i o n  d e v i c e s  a r e  i n s t a l l e d .  

( v i )  By s t r e a m l i n i n g  t h e  i n p u t s  and I n t r o d u c i n g  m a r g i n a l  

improvements, a  u n i f o r m  s u s t a i n a b l e  p r o d u c t i o n  r a n g e  o f  

800 - 1000 kg /ha /year  c o u l d  be expec ted  t o  be ach ieved 

I n  t h e  c o n f i n e d  pond c u l t u r e  o f  t i g e r  prawn i n  t h e  

C h l l k a  Lake f r i n g e  area .  

The p r e s e n t  s t u d y  has been conducted  based on one- t ime 

sampl ing  I n  t h e  c l u s t e r  ponds f o r  each season. The d a t a  have 

h e l p e d  i n  a  b e t t e r  u n d e r s t a n d i n g  o f  t h e  p h y s i c o - c h e m i c a l  

parameters  o f  t h e  c u l t u r e  pond$. However, a  more c r i t i c a l  

s t u d y  i s  r e q u i r e d  t o  unders tand t h e  changes t h a t  t a k e  p l a c e  

I n  t h e  ponds I n  an annua l  c y c l e  on a  c o n t i n u o u s  b a s i s  w i t h  

a c c u r a t e  d a t a  on pond and c r o p  c o n d i t i o n s .  Improvements I n  

i n p u t s  and management p r a c t i c e s  s h o u l d  be t e s t e d  and c l o s e l y  

m o n i t o r e d  f o r  Impact on pond e c o l o g y  and p r o d u c t i o n .  
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TABLE-2. Details of prawn pond clusters in the Chilka 
frinqe area investiqated durinq 1988-89. 

S.No. Name of Scheme Areaof S.No.of 
cluster pond ponds 

(ha) sampled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. Kusubenti ERRP 0.2 9, 22 

2. Mudiratha ADAP 0.5 13, 16 

Mudiratha BFDA 0.4 1 
3. Deynai BFDA 0. 16 2 ,  3, 4 

0. 18 
Deynai ADAP 0.5 1, 5 

4. Khandualpur ERRP 0.2 2, 3, 4, 

25, 26, 31, 
32, 33, 34, 54 

5. Keutakudi (Nursery - 
pond) 

6. Jadupur ERRP 0.2 5, 6, 7 
7. Gorapur ERRP 0.2 2, 7 

8. Panaspada ERRP 0.2 2, 3,  4, 
5, 29 

9. Satpada BFDA 0.24 1 

0.39 2 

10. Binchanapalli ERRP 0.2 2, 18 
11. Haripur ERRP 0.2 2, 18 

---------------------------------.-----------------------------------. 
Note: Ponds in S.No. 1-5 were sampled during Nov.88, Mar.89 and Aug.89; - 

S.No.6-10 during Mar.89 and Aug.89; and S.No.11 during Nov.88 
and Mar.89 



T a b l e - 3 .  K u s u b e n t i  - S o i l  c h a r a c t e r l s t i c s  o f  ponds 

SEASONS 
PARAMETERS 

MINTER SUMMER MONSOON 
( N o v .  1 9 8 8 )  ( M a r c h ,  1989)  ( A u g u s t ,  1 9 8 9 )  

Sand I 

C l a y  I 

T e m p e r a t u r e  ( O C )  

E.C. 
(mmhos/cm) 

Org.  Carbon ( I )  

Av. N i t r o g e n  
(mg/100 g )  

Av. phosphorus 
(mg/lOO g )  

F e  (%) 



TABLE-4. Kusubenti - Uater characteristics o f  pond 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
(Nov. 1988) (March, 1989) (Aug. 1989) 

Depth (cm) 

Total alka- 
linity (ppm) 

c a t +  (ppm) 

Salinity (ppt) 



TABLE-5 .  K u s u b e n t i  - P. monodon c u l t u r e  p r c d u c t i o n  d a t a  

I C r o p  

No. o f  s e e d  s t o c k e d  

S t o c k l n g  d e n s i t y  ( N o . / h a )  

Q u a n t i t y  h a r v e s t e d  ( k g )  

Y i e l d  ( k g / h a )  

A v e r a g e  p r o d u c t i o n  ( k g / h a )  

N o t e :  T h e r e  was n o  s e c o n d  c r o p  i n  t h e  p o n d s .  



TABLE-6. M u d l r a t h a  - S o i l  c h a r a c t e r i s t i c s  of  ponds 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
(Nov.  1 9 8 8 )  ( M a r . 1 9 8 9 )  ( A u g . 1 9 8 9 )  

Sand Z 

S i l t  % 

C l a y  % 

E.C. 
(rnmhos/crn) 

Org.  Carbon ( X )  

Av. N l t r o  e n  
(mg/100 9 3  

Av. Phosphorus 
( n g / 1 0 0  g )  
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TABLE-7. M u d f r a t h a  - Water c h a r a c t e r l s t i c s  o f  ponds 

SEASONS 
PARAMETERS - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - -  

WINTER SUMMER MONSOON 
( N o v .  1988)  ( M a r . 1 9 8 9 )  ( A u g . 1 9 8 9 )  

D e p t h  (cm) 

T e m p e r a t u r e  ( O C )  

T o t a l  a l k a -  
l i n i t y  (ppm) 

cat '  (ppm) 

S a l l n l t y  ( p p t )  



rTU 
T A B L E - 8 .  Mudlratha - P. monodon culture production data 

J e t  crop IInd 

Bo. o f  seed stockad 4000 .- 7460 2500 - 4000 

Stocking W o i t y  (noe/hs) 8000 - 14920 5003 - 8000 

@entity haroeeted (kg) 80.0 - 175.0 41.5 - 121.0 

Yield (kg/he) 160.0 - 350.0 83.0 - 242.0 

(247.50) (160.83) 

Annual y i e l d  (kg/ha) 408.33 



TABLE-9A.  Deynai - S o l 1  characteristics o f  ERRP p o n d s  

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
( N o v .  1 9 8 8 )  ( M a r .  1 9 8 9 )  ( A u g .  1 9 8 9 )  

S a n d  1 

C l a y  % 

T e m p e r a t u r e  ( O C )  

'Eh (mV)  

E . C .  
(mmhos/cm) 

O r g .  C a r b o n  ( 1 )  

A v .  N i t r o  e n  
( m g / 1 0 0  93 

A v .  P h o s p h o r u s  
(mg/ lOO g )  
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TABLE-96. Oeynal  - S o i l  c h a r a c t e r l s t l c s  o f  ADAP ponds 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
(Nov. 1 9 8 8 )  (Mar .  1989)  ( A u g .  1989)  

Sand % 

S i l t  I 

c l a y  t 

T e m p e r a t u r e  (OC)  

E.C.  

Org. Carbon ( % )  

A v .  N i t r o g e n  
(mg/lOO g ) 

A v .  Phosphorus 
lmg/100 g ) 
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TABLE-IOA. D e y n a i  - U s t e r  c h a r a c t e r i s t i c s  o f  E R R P  ponds 

SEASONS 
PARAMETERS - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

WINTER SUMMER MONSOON 
( N o v .  1988)  (Mar .  1989)  (Aug. 1989)  

D e p t h  (cm) 

T e m p e r a t u r e  (OC)  

T b t a l  a l k a -  
l i n l t y  (ppm) 
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TABLE-100. Oeynai  - Water  c h a r a c t e r i s t i c s  o f  ADAP ponds 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
(Nov.  1 9 8 8 )  ( M a r .  1 9 8 9 )  ( A u g .  1989)  

Depth (cm) 

T e m p e r a t u r e  ( O C )  

T o t a l  a l k a -  
l i n i t y  (ppm) 

c a t +  (ppm) 

S a l i n i t y  ( p p t )  
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T A B L E  1 1 .  Deynai - P. monodon c u l t u r e  p r o d u c t i o n  d a t a  

E R R P  - A D A P  

No. of seed stocked 1000 - 3000 4000 - 4000 

Stocking density (nos/ha) 6250 - 18750 8000 - 8000 

Q2antit.y harvested (kg) 31.0 - 45.0 64.5 - 100.0 

Yield (kdha)  193.75 - 281.25 129.00-200.00 

(237.50) (164.50) 

ITna 

No. of seed stocked 1500 - 2300 1000 - 4500 

Stocking dens i ty  (nos/ha) 9375 - 12780 2000 - 9000 

O M t i t y  h w e e t e d  (kg) 30.0 - 34.0 5.0 - 73.2 

Yield (kdha)  187.50- 212.50 iO.00 - 146.40 

(200.00) (78.20) 

hnual y i e l d  (kdha)  437.50 242.70 



5% 
TABLE-12. Khandua lpu r  - S o l 1  c h a r a c t e r i s t i c s  o f  ponds 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
(Nov.  1988)  (Mar. 1989)  (Aug.  1989)  

Sand S 

S i l t  % 

C l a y  % 35.70 - 50.10 - -  - -  
(43 .16 )  

Tempera tu re  (OC) 27.0 - 27.7 29.7 - 34 .0  29.0 - 32.3 
( 2 7 . 3 )  ( 3 0 . 9 )  (30 .7 )  

E.C. (mrnhos/cm) 3.00 - 7 .80  7 .08  - 19.92 6.78 - 25.93 
(4 .89 )  ( 1 2 . 5 7 )  ( 1 2 . 7 8 )  

Org .  Carbon ( X )  0 .42  - 0.51 0.43 - 1.32 0 .  17 - 0 .66  
( 0 . 4 6 )  ( 0 . 7 5 )  (0 .44 )  

A v .  N i t r o  e n  15.35 - 18.47 17.67 - 3 5 . 0 8  11.37 - 23 .83  
(mg/100 g! ( 1 7 . 0 1 )  (24 .45 )  ( 1 9 . 0 4 )  

Av. Phosphorus  
(mg/lOO g )  



TABLE-13. Khandualpur  - Water  c h a r a c t e r i s t i c s  o f  ponds 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
( N o v .  1 9 8 8 )  ( M a r .  1 9 8 9 )  (Aug.  1 9 8 9 )  

Depth (cm) 

T e m p e r a t u r e  (OC)  

T o t a l  a l k a -  
l i n i t y  (ppm) 

c a t +  (ppm) 

S a l i n i t y  ( p p t )  



T A B L E - 1 4 .  Khandualpur - P .  monodon c u l t u r e  p r o d u c t i o n  d a t a  

- -- - - - 

1 s t  c r o ~  IInd CroD 

No. of seed stocked 1500 - 3000 1000 - 2000 

Stocking density (nos/hs) 7500 - 15000 5000 - 10000 

Qantlty harvested (kg) 20.0 - 53.0 14.5 - 37.5 

Yield (kg/ha) 100.0 - 295.0 72.5 - 187.5 

i217.50) (142.00) 

hnnusl y i e l d  (kdha)  559.50 
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TABLE-15 .  K e u t a k u d i  - S o i l  c h a r a c t e r i s t i c s  o f  p o n d s  

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
( N o v .  1 9 8 8 )  ( M a r .  1 9 8 9 )  ( A u g .  1 9 8 9 )  

S a n d  % 

S i l t  X 

C l a y  Z 

T e m p e r a t u r e  ( O C )  

E . C .  (rnrnhos/cm) 

O r g .  C a r b o n  ( Z )  

A v .  N i t r o  e n  
(mg/ lOO g 7  

A v .  P h o s p h o r u s  
( m g / 1 0 0  g )  



TABLE-16. K e u t a k u d i  - U a t e r  c h a r a c t e r i s t i c s  o f  ponds 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
(Nov.  1 9 8 8 )  ( M a r .  1 9 8 9 )  (Aug. 1 9 8 9 )  

D e p t h  (cm) - -  

T e m p e r a t u r e  ( O C )  - -  

pH - -  

0 . 0 .  (ppm) - -  

T o t a l  a l k a -  
l i n i t y  (ppm) 

ca" (ppm) 



T A B L E - 1 7 .  J a d u p u r  - S o 1 1  c h a r a c t e r i s t i c s  o f  p o n d s  

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MINTER SUMMER MONSOON 
( N o v .  1 9 8 8 1  ( M a r .  1 9 8 9 )  ( A u g .  1 9 8 9 )  

S a n d  'I 

S i l t  X 

C l a y  X 

T e m p e r a t u r e  ( O C )  

E . C .  (mmhoslcm)  

O r g .  C a r b o n  ( % )  

Av.  N i t r o g e n  
( m g / 1 0 0  g  

A v .  P h o s p h o r u s  
( m g / 1 0 0  g )  



TABLE-18. Jadupur  - Water  c h a r a c t e r i s t i c s  o f  ponds 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
( N o v .  1 9 8 8 )  ( M a r .  1 9 8 9 )  (Aug. 1 9 8 9 )  

D e p t h  (cm) - -  

T e m p e r a t u r e  ( O C )  a - 

DH 

D.O. (ppm) 

T o t a l  a l k a -  
l i n i t y  (pprn) 

c a t +  (ppm) 

~g " (ppm) 

S a l i n i t y  ( p p t )  



TABLE-19. Jadupur - P .  monodon c u l t u r e  p r o d u c t i o n  d a t a  

No. o f  seed s t o c k e d  

S t o c k i n g  d e n s i t y  (Nos/ha) 

Q u a n t i t y  h a r v e s t e d  ( k g )  

Y i e l d  ( k g / h a )  

Annual  y i e l d  ( k g / h a )  

1 s t  c rop  

1000  - 1500 

5000  - 7 5 0 0  

2 2 . 0  - 3 5 . 0  

N o t e :  T h e r e  was no second crop  i n  t h e  ponds.  - 



TABLE-20. Panaspada - S o i l  c h a r a c t e r i s t i c s  o f  ponds 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
(Nov.  1988)  ( M a r .  1 9 8 9 )  (Aug.  1 9 8 9 )  

Sand f 

S i l t  f 

C l a y  f 

T e m p e r a t u r e  ( O C )  

E.C.  (mmhos/cm) 

Org.  Carbon ( I )  

Av. N i t r o g e n  
(rng/lOO g 

A v .  Phosphorus 
(nlg/lOO 9 )  



TABLE-21. Panaspada - W a t e r  c h a r a c t e r i s t i c s  of  ponds 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MINTER SUMMER MONSOON 
( N o v .  1 9 8 8 )  ( M a r .  1 9 8 9 )  (Aug. 1 9 8 9 )  

D e p t h  (cml - -  - -  7 4 . 0  - 8 1 . 0  
( 7 7 . 6 )  

T e m p e r a t u r e  ( O C )  - -  

T o t a l  a l k a -  - - 
l i n i t y  (ppm) 

~ a + +  (ppm) - -  
n g t t  ( P P ~ )  - - 
S a l i n i t y  ( p p t l  - - 



T A B L E - 2 2 .  P a n a s p a d a . -  P .  monodon culture production data 

- 
Ie t  crop IInd crop 

lo .  of  seed stooked 1000 - 1500 500 - 1000 

Stooking density (nos/ha) 5000 - 7500 2500 - 5000 

Qantity harvested (kg) 22.5 - 44.5 11.00 - 22.50 
Yield (kg/ha) 112.50 - 222.50 55.00 - 112.50 

(174.00) (85.62) 

Annual y ie ld  (kdha)  259.62 
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TABLE-23. Gorapur  - S o i l  c h a r a c t e r i s t i c s  of ponds 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
(Nov. 1988)  (Mar. 1 9 8 9 )  (Aug. 1989)  

Sand I 

S l l t  I 

C l a y  I 

T e m p e r a t u r e  ( O C )  

E.C. (mmhos/cm) 

Org.  Carbon ( I )  

CaCOJ ( I )  

A v .  N i t r o g e n  
(mg/100 g ) 

Av. Phosphorus 
(mg/100 g 

Fe ($1 



TABLE-24. Gorapur  - U a t e r  c h a r a c t e r i s i c s  o f  ponds 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
( N o v .  1 9 8 8 )  ( M a r .  1 9 8 9 )  ( A u g .  1989)  

D e p t h  (cm) 

T o t a l  a l k a -  
l i n i t y  (ppm) 

c a t +  (ppm) 

~ g + +  (ppm) 

S a l i n i t y  ( p p t )  



TABLE-25. Gorapur - P. monodon culture productton data 
-- 

Iat crop IInd crop 

NO. of 8a.d s t o e k ~ d  600 - 1000 500 - 500 

Stocking density (nos/hs) 3000 - 5000 2500 - 2500 

Quantity hameatad (kg) 18.5 - 31.5 12.5 - 12.5 

Yield (kg/hs) 92.5 - 157.5 62.5 - 62.5 

(125.00) (62.50) 

h n u n l  y i a l d  (kdhn)  187.50 



TABLE-26. Satpada - S a i l  characteristics o f  ponds 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
(Nov.  1 9 8 8 )  ( M a r .  1 9 8 9 )  (Aug.  1 9 8 9 )  

Sand X 

S i l t  % 

C l a y  Z 

T e m p e r a t u r e  (OC)  

Eh (mV) 

P H 

E . C .  (mmhos/cm) 

O r g .  C a r b o n  ( X )  

CaC03 ( % )  

Av. N l t r o g e n  

Av. Phosphorus 
(mg/100 g )  

Fe ( X I  



) I 
TABLE-27. Satpada - Water characteristics of ponds 

SEASONS 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WINTER SUMMER MONSOON 
(Nov. 1988) (Mar. 1989) (Aug. 1989) 

Depth (cm) - -  - -  60.0 - 76.0 
(68.0) 

Temperature (OC) - -  

Total alka- - -  - -  40.0 - 55.0 
linity (ppm) (47.5) 

Salinity (ppt) -. 



TABLE-28:Satpada-P. monodon c u l t u r e  p r o d u c t i o n  d a t a  

1 s t  c r o p  

ERRP - AOAP 

No. o f  seed  s t o c k e d  3350  5500  

S t o c k i n g  d e n s i t y  (Nos /ha )  13936 14080 

Q u a n t i t y  h a r v e s t e d  (kg1  9 5 . 0  1 1 5 . 0  

Y i e l d  ( k g / h a )  3 9 5 . 2  2 9 4 . 4  

Annua l  y i e l d  ( k g / h a )  3 9 5 . 2  2 9 4 . 4  

N o t e :  T h e r e  was no second c r o p  i n  t h e  ponds 
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TABLE-29. Binchanapalli - Soil characteristics of ponds 

- 

SFASONS . -. . - . . . 
PARAMETERS ___________________---.---------------------- 

MINTER SUMMER MONSOON 
(Nov. 1988) (Mar. 1989) (Aug. 1989) 

Sand % 

Silt X 

Clay % 

Temperature (OC) 

E.C. (mmhos/crn) 

Org. Carbon ( % I  

Av. Nttrogen 
(mg/100 g 

Av. Phosphorus 
(mg/lOO g 
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TABLE-30. H a r l p u r  - So31 c h a r a c t e r i s t i c s  o f  ponds 

SEASONS - -  .- .. 
PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

UINTER SUMMER MONSOON 
(Nov.  1 9 8 8 )  ( M a r .  1 9 8 9 )  (Aug. 1989)  

Sand Z 

S i l t  X 

C l a y  Z 

T e m p e r a t u r e  (OC)  

Eh (mY) 

pH 

E.C. (mmhos/cm) 

Org.  Carbon ( % )  

A V .  N i t r o g e n  
lmg/100 g 

Av. Phosphorus 
(mg/lOO 9 )  

Fe 1%) 



Ooses o f  l l m e  ( k g / h a )  t o  b e  a p p l i e d  
i n  ponds o f  c l u s t e r  

C l u s t e r  Pond No. L ime s t o n e  Qulck l i m e  
name o r  Chuna* o r  b u r n t  l i m e  

(CaC03)  (CaO) 

K u s u b e n t i  ERRP 9 

2 2 
M u d i r a t h a  BFOA 1  

AOAP 13 

16 

O e y n a i  BFOA 2  

3  

4 
AOAP 1  

5 
Khandualpur  ERRP 3 1  

32 

3 3  

34 
5 4 

2 
3  

4 

25 

2 6 
N pond 

ERRP 5 

6 

7 

ERRP 2  

3  

4 

5 

2 9 

K e u t a k u d i  

Jadupur  

Panaspada 



(TABLE-31 contd.. . )  

Cluster 
name 

Pond No. Lime stone Quick lime 
or Chuna* or burnt llme 
(CaC03) (CaO) 

Gorapur ERRP 2 1475 824 
7 1600 893 

Satpada BFDA 1 500 279 
2 550 307 

Blnchanapalli ERRP 2 500 279 

18 500 279 

Harlpur ERRP 2 600 335 

18 675 377 

tecommendation of limestone (CaCO I Is based on pure CaC03 
:hat will pass a 0-25 millimeter fmml screen and 
considered to have calcium carbonate equivalency (CCE) 
of 1.00 (or 100%). 

Note 1. Depending up@ the availability of liming material - 
any one of tnem as suggested may be used for 
liming the sail 

2. Quicklime or unslaked lime or burnt lime or 
calcium oxide (CaO) must be used with care as 
it may raise the pH of water to levels that will 
kill prawn. 



TABLE-32. Doses o f  c a t t l e  manure, u r e a  and s l n q l e  
superphospha te  ( k q / h a )  t o  b e  a p p l i e d  I n  ponds of c l u s t e r  

C l u s t e r  Pond No. C a t t l e  Urea S i n g l e  
name manure super -  

phospha te  

K u s u b e n t l  ERRP 9 
2 2 

M u d i r a t h a  BFDA 1 

13 

16 

Deyna l  BFDA 2 

3 
4 

ADAP 1 

5 
Khandua lpur  ERRP 3 1  

32 

3 3 

K e u t a k u d i  

Jadupur 

Panaspada 

3 

4 

25 

2 6 

N.  pond 

ERRP 5 

6 
7 

ERRP 2 
3 
4 

5 
29 





TABLE-32 c o n t d .  ... 

C l u s t e r  Pond No. C a t t l e  Urea S i n g l e  
name manure super-  

phosphate 

Gorapur ERRP 2 1300 5 9 5  1  

7 1060 6 2 20 

Satpada 8FOA 1 1700 7 0  57 
2 1700 70  5 6 

B l n c h a n a p a l l i  ERRP 2 1240 76 5 3  

18 1535 80 6 0  

H a r l p u r  ERRP 2 1000 69 63 

18 800 64 5 8 
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