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A ( K N O W L K D C V.MKN I

ll is m y  p l e a s u r e  to  e x p r e s s  m \ '  s i n c e r e  g r a l i l u d e  lo  m y  s u p e r \  i so r s .  Dr .  

( iLi ls l ian A r a  l . a l i t a  a n d  D r ,  M i a h  M u h a m m a d  A b d u l  Q u d d u s .  D e p a r t m e n t  o f  

/ o o l o g )  , l J n i \ e r s i t \  o f  D h a k a .  B a n g l a d e s h  l o r  t h e i r  g u i d a n c e  a n d  c o n t i n u o u s  

e n c o u r a g e m e n t ,  k e e n  i n te r e s t ,  a n d  v a l u a b l e  s u g g e s t i o n s  t h r o u g h o u t  t h e  s t u d y  

a n d  t h e  p r t ) d u c t i o n  o f  th i s  the s i s .

I e x p r e s s  m \  g r a t e i ' u l n e s s  to  the  c h a i r m a n .  D e p a r t m e n t  o f  Z o o l o g y .  U n i v e r s i t y  

o f  D h a k a  l o r  p r ov  i d i n g  a l l  s o r t s  o l '  f a c i l i t i e s  to  c a r r y  o u t  t h i s  r e s e a r c h  w o r k .  I 

a m  a l s o  th a n k l ' u l  to  al l  t h e  t e a c h e r s  a n d  s t a f f  m e m b e r s  o f  t h e  d e p a r t m e n t  f o r  

t h e i r  c o o p e r a t i o n ,

II w o u l d  h a v e  b e e n  i m p o s s i b l e  to c a r r y  o u t  t h i s  w o r k  w i t h o u t  t h e  g e n e r o u s  h e l p ,  

s u g g e s t i o n s .  a d \  ice  a n d  l l n a n c i a l  s u p p o r t  IVom m y  h u s b a n d  M a d h u  R a m a n  

A c h a r y a  ,1 a m  r e a l l y  i n d e b t e d  lo  m y  h u s b a n d  i b r  e n c o u r a g i n g  m e  to  s t u d y  

d u r i n g  h i s  t e n u r e  a s  a n  a m b a s s a d o r  o f  N e p a l  to B a n g l a d e s h .  M y  s p e c i a l  t h a n k s  

to  m y  s o n  a n d  d a u g h t e r  fo r  c r e a t i n g  s u i t a b l e  e n v i r o n m e n t  f o r  th i s  s t u d y .

1 a m  g r a t e l u l  lo  I l a r u n  U r  R a s h i d  fo r  h i s  s u p p o r t  in m y  s t u d y .  I e x p r e s s  m y  

s p e c i a l  t h a n k s  to  a l l  t h e  d i p l o m a t i c  s t a f f  m e m b e r s  a n d  lo c a l  s t a l l s  o f  R o y a l  

N e p a l e s e  l - .m b as sy .  D h a k a .  B a n g l a d e s h  f o r  t h e i r  g e n e r o u s  h e l p  a n d  s u p p o r t  

d u r i n g  m y  s t u d y  p e r i o d .

I w a n t  to  e x p r e s s  m y  s p e c i a l  t h a n k s  t o  c a m p u s  c h i e f ,  f r i -  C h a n d r a  C a m p u s ,  

N e p a l  i b r  k i n d l y  g r a n t i n g  m y  s t u d y  l e a v e .  I a l s o  w a n t  to  t h a n k  a l l  m y  s e n i o r s ,  

c o l l e a g u e s  a n d  I r i e n d s  o l  D e p a r t m e n t  o l  / o o l o g y .  T r i -  C h a n d r a  C a m p u s ,  w h o  

h e l p e d  m e  in v a r i o u s  w a y s  in c o m p l e t i o n  o f  th i s  w o r k .

S p e c i a l  t h a n k s  g o  to  U n i v e r s i t y  ( j r a n l  C ' o m m i s s i o n .  K a t h m a n d u ,  N e p a l  f o r  

p r o v i d i n g  m e  p a r t i a l  s c h o l a r s h i p  f o r  c o m p l e t i n g  th i s  s t u d y .
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ABSTRACT
The study was conducted to establish relationship between water quality parameters 

and zooplanktons, benthos and some selected fish for the period of August 1999 to 

January 2002 in the Gulshan Lake, Dhaka. Samples were collected from the three 

stations selecting in relation to the pollutant sources of the Gulshan Lake. The 

physico-chemical parameters such as air temperature, water temperature, 

transparency, dissolved oxygen (DO), free carbondioxide (CO2), p“, alkalinity, 

hardness, ammonia and nitrite were measured. The concentration of DO ranged from

3.06 mg/1 to 7.24 mg/1, which was more or less fair for aquatic organisms except 

during December to April, when lethal condition was exist. The average value of free 

CO2 was 11.27±2.39 mg/1 and concentration was high in summer that appeared to be 

erratic. The values were alkaline in nature. Ammonia concentration ranged from

1.2 mg/1 to 3.7 mg/1. The parameters showed strong seasonal variations and also 

showed spatial fluctuations among three sampling stations and different layers. The 

parameters also showed special fluctuations among the three sampling stations and 

different layers. Some of the parameters indicate that the water is polluted and this is 

much pronounced in station-2. The abundance of zooplankton varied from 1,225 

indiv./l to 21,325 indiv./l with an average of 6,426 indiv./l. The zooplankton was 

more abundant during the months from February to May and lowest in August. The 

most dominant group was Rotifera comprising 48% of the total zooplankton 

population followed by Cladocerans (21%), Ostracods (13%) and Copepods (9%). 

The benthic fauna ranged from 503 to 1,158 indiv./m  ̂with an average 702 indiv./m .̂ 

The most dominant group of benthos was Mollusca comprising 41% of the total 

benthos population followed by Oligochaeta (31%), and Chironomids (23%). The 

abundance of zooplankton and benthos largely influenced by different physico­

chemical parameters. Zooplankton showed significant negative correlation with 

dissolved oxygen and positive correlation with P”, alkalinity, hardness and ammonia.
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W ater  is in d i s p en sa b le  to the eo n l i nu a l io n  o f  h u m a n  and  no n - ln im a n  life. The hea l thy  

l l inc t ion ing  o f  h u m a n  soe ie l i es  and natura l  eeos> s t ems  requ i res  w a te r  that  is plent i ful  

and  c l ean .  Yet  toda>.  w a te r  sup p l i e s  th r ou g h ou t  the wo r ld  a re  be i ng  th r ea ten ed  

be c a u s e  o f h L i m a n  and  natu ra l  ac t iv i t i e s  such  as wi th ac id  rain.  A recen t  s t a t e m en t  in 

the . lewish journa l  T ik k un  r e c o g n i / e s  the p ro b lem:  " ( i lo ba l  w a t e r  po l lu t ion  n e e d s  to 

be ha l ted  and  w a te r  qu a l i t \  r e s t o r e d ” ( M e r c h a n t  1991).

o r  the Nsorld's i ' resh\saters.  it is the large l akes  that  h av e  a t t r ac ted  the m os t  a t tent ion 

o f  the sc ient i s t s  a nd  tour is t  i ndust r ie s  d u e  to thei r  hu ge  v o l u m e  and  g r a n d e u r  and  

o f t e n - s p e c ta c u la r  se t t ings .  I5ut. t hey o c c u p y  o n l \  a sma l l  p ro po r t i o n  o f  the w o r l d ' s  

f r e sh w at e r  area.  But  it is t he  sha l lo w  poo l s  ( l ess  than  5 m e te r s  d ee p )  that  are m u c h  

m o r e  n u m e r o u s  a nd  are u l t ima te ly  m u c h  m o r e  imp or ta n t  to bo th  p eo p le  and  wi ldl i fe .

I he sha l low lakes.  usuall> in the  low land,  con ta in  h i g he r  b iodive rs i t_\ . Mi l l io ns  o f  

t ropical  p eo p l e  d e p e n d  on sha l low lakes for surv ival b>' u s ing  th e m  in var ious  ways ,  

l ike t a k in g  fish for da i ly  meal s .  T he i r  comple.x e c o l og ic a l  s t r uc tu res  and  high 

p r odu c t i v i t )  su p p o r t  the  bu lk  o f  the b iod ive r s i ty  a s so c i a t e d  wi th  f re shwate rs .  

Po l lu t ion  o f  a large w a t e r  bod y  is eas i ly  solub le .  But  the  r e s to ra t ion  o f  a sh a l l o w  lake,  

w h o s e  ec o lo g i ca l  s t ruc tu re  has  bee n  d a m a g e d  b \  po l lut ion ,  is m o r e  di f f i cul t .  So,  the 

d i f f e ren t  s \ s t e m s  funct ion in these tw o  types  o f  lakes.  De e p  l akes  a re  d o m in a te d  by 

p h y t o p la n k to n  w h e r e  as large w a t e r  p lant s  ( m a c ro p l i \ t e )  d o m i n a t e  the sh a l lo w  lakes.  

So.  sha l lo w  lakes  h av e  d r a w n  a t ten t ions  to the sc ien t i s t s  in r ecent  year s .

i . imnolo gv  is s u p r e m e l y  an in teg ra t ive  e n v i ro n m e n ta l  sc i ence .  The fu nc t ion ing  

s ys t em  o f  a lake d e m a n d s  k n o w l e d g e  o f  the c a tc h m e n t s  o f  the lakes,  its geo l ogy ,  land-  

use.  me teor t ) logy .  h y d r o lo g y  and  soil  s c i ence.  All the se  in l l u en c e  the a m o u n t  o f  wate r  

t lowi i ig  intti a lake,  its qual i ty .  e sp ec ia l K  the  a m o u n t  o f  p h o s p h o r u s  and n i t rogen 

c o m p o u n d s  that  a re  key  nu t r ien ts  in de te r m in in g  the p rodu c t i v i t y  o f  the lake.  T h e  

g r ea te r  the  h u m a n  use.  by u rban  d e v e l o p m e n t  or  ag r i cu l tu re ,  the  g r ea te r  wil l  be the 

de g r a d a t i o n  o f  w'ater bo d ie s  t l i rough w a t e r  w' i thdraws and  an nua l  loads  o f  nutr ients ,  

po l l u t an t s  and se d i m e n t s  that  reach the lake.

f h e  h u s b a n d r \  o f  aqua t i c  a n i m a l s  has  been  p rac t iced for ce n t u r i e s  th ro ug h ou t  the 

world .  I he an c ie n t  l ig yp t i an s  and  C h i n e se  cul tu red  f i l a p ia  and  ca rp  long be fo r e  the

C h a pter -1 : In troduction  I
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( l ir ist ian era.  1 he J a p a n e s e  are tlie m o d e r n  l eade r s  in aquacu lUi re  leehnologN'  and  

have  k)iig t r adi t ion  t)f  aq u a cu l tu re  h u sb a n d r} .  I 'an I .ee d e s c r ib e d  C h i n e s e  t e ch n iq u e s  

for l lsh ct i l lure 2 5 0 0  _\ears agt). At  the earl_\ age  i i f  l lsh cul tu re ,  p eo p l e  used to co l lec t  

lr\ f rom na tura l  \satei '  boei_\ and rea red the m in natu ra l  o r  a r t i l lc i al  \salei '  bod_\ up to 

Llcmandablc s i / c .  M o d e r n  soc iet i es  ca nno t  now alTord the  t im e  cons i n i i in g  p rac t i ce  of' 

dcNcloi i ing ne\s p r t iduc t ion  technitiLies thri)Ligh trial and  error .  Today,  it is 

i nc reas ing! )  e \  ident  that  i f u e  wish  to ma in t a i n  aq ua t i c  I 'oods in ou r  diet.  \ \ c  mus t  

in t e rvene  in natu ra l  p roce sse s ,  m a n a g e s  d w i n d l i n g  r e so u r c e s  ca reful l}  and  ut i l ize 

those  not  \ c t  exp lo i t e d  (.Allen. 198-t).

H an g la des h .  the  larges t  del t a  in the world  is fo rme d  b_\' ( j a n g e s  and  l i r a h m a p u t r a  r iver  

bas in.  She  is b le s sed  \si th \ a s t  w a te r  r e s ou rc e s  in the  form o f  r iver ,  lake,  h o a r  and 

b e d s ,  po nds ,  estuai ' ics,  ci)astal bells,  i nu nda ted  l le lds  a nd  a par i  o f  Bay  t i f  Bengal .  

These w a te r  b od ie s  pla> an im por tan t  role  in the d e v e l o p m e n t  o l ' t h e  countr}' .  There is 

abou t  Ti, t5,9. '?6 ha o f  inland w a te r s  and  1 .66 ,07 ,000  ha o f  m a r i ne  w a t e r  in 

B a n g la d e s h  ( D O T .  l'-)96). O T t h e  inland wate rs ,  •10,18,532 is o p e n  w a t e r  out  oT whic h  

1,14,162 ha is beel ,  2.). .34,008 ha Hood plain,  6 8 . 0 0 0  ha.  Kap ta i  lake a rea and  river,  

canal  and  es lu a r in e  r eg ions  are 10.31.563 ha.  ( D O T .  1996).  Be in g  a r iver ine  c o u n t ry  

its p r incipal  o c c u p a t io n  is ag r i c u l tu re .8 8 %  pe op l e  d e p e n d  on  ag r i cu l tu re  ( B B S .  1996),  

B a n g la d e s h  is c o n c e n t r a t i n g  mo re  on u t i l i / i n g  its w a te r  r e s ou rc e s  to l ight  the se r ious  

p rotein deHeiencN and  ma lnu t r i t ion  o f  her  people .  So,  aq u a c u l tu r e  can  be one  o f  the 

mos t  im po r t an t  ac t iv i t ie s  that  can play  a vital role  in the na t iona l  e c o n o m y  o f  

Ba n g la de sh ,  f i s h e r i e s  se c to r  Tuinils nea r ly  Tour llTth oT co u n t r i e s  a n i m a l  protein 

supp ly  (R i ihm an ,  1986).  The v\ater  t | ual i ty oT the se  w a te r  b od i es  d e t e r m in e s  the 

c|ualit> oT aqua t i c  l lora and fauna.  It is im por tan t  in r e la t ion  to the cul t iva t ion  to 

iVeshwater  l l shes.  The | ' )roper utili/ati(.)n oT these  f r e sh w at e r  b od ie s  can  _\ icld bet ter  

p roduc t iv i tN . It has  been  prov ed that  a unit  a rea (,)f w a t e r  has  h i gh er  carrv ing capac i ty  

than a Linit a rea  o f  land.

All the w a t e r  b od i es  o f  B a n g la d es h  are h igh ly  p r o d u c t i v e  d u e  to the  g e op h y s ic a l ,  and  

c l ima t i c  c o n d i t io n  o f  the coun t r} .  fh e r e  are so m a n v  b ee l s  and  l akes  in the coun t ry ,  

wh ich  a re  Tull o f  o r gan ic  debr is ,  m u d  and  aqua t i c  vege ta t io n  a l o n g  wi th  a ver_\ knv 

l e \ c l  o f  llsh p rodu c t i on ,  fh e r e  is no m a n a g e m e n t  sy s t em  to im p r o v e  the b io log ica l
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conclitii)iis o l ' l l i c s c  w a t e r  bod ies ,  a lillle i i i i p a ) \ e in en t  o f  the hab i t a t  o f \ s h i e l i  m a y  

en su re  a h iuh lish p roJ i i c l ion.

I isii. a m a j o r  food i tem is liie e i i eapes t  st)iirce an im al  p ro te in  in Ik in g la des h .  I' ish 

co n t r i bu tes  abo u t  o l ' t h e  total p ro te in  eonsLimpt ion and  K()% o f  a n i m a l  p rotein  in 

B a n g la d e s h  ( B B S .  I ‘)96).  The per  eap i t a  fish e t )ns um pt i on  w as  3 .1gm/da \  in 1^63-64 

( R a h m a n .  1986).  w h e r e a s  it r ed uc ed  to 2() .5gm/da> d u r i n g  1995-96  ( B B S .  1996),  a 

de c re as e  ol'  12 ,5um/da> aga ins t  r eq u i r em en t  ol '  7 . )g m/ d ay  food protein .  So.  the 

r eq u i r em en t  o f  I’Lilfilling the food protein  d e m a n d  is inc re as i ng  d ay  b_\' day.  l-'ish is 

b e c o m i n g  m o r e  p o p u la r  d ue  to its lesser  d eg r e e  o f  a n i m a l  protein ,  h igh  in es sent i a l  

mi ne ra l s  and  low in sa tu ra ted  fats (Shai ig .  1981).  1 he a v e r a g e  fish p ro d u c t i on  in 

ik ing la de sh  is ver>' low c o m p a r e d  to ne i g h b o r i n g  co u n t r i e s  a ga in s t  an av e r a g e  o f  

32()()kg'ha yr  in C h in a .  139()kg'ha, '> r in India and  2 2 5 0 k g / h a / > r  in Indones ia  

( W oh l l a r th .  1987).  I he m a jo r  reast)n for low p ro d u c t i o n  is bo th  ins t i tut ional  and  

social .  /Mthough  llsh r ea r ing  in p o nd s  is an age -o ld  p r ac t i ce  in B a n g la d e s h ,  m od e rn  

fish cul tu re  t e ch n o lo g i e s  w er e  relat ivel> unkn t )wn  to f a rmers ,  l hat  is p r o b a b ly  o ne  o f  

the ma in  r ea son s  for low level  o f  fish p rod uc t io n  ( A l a m .  1986).  T h i s  t r agic d ec l in e  in 

fish ava i l abi l i t s  is a d ir ec t  r e l l ee t ion  o f  up lan d  e n \ i r o n m e n t a l  d i s r up t io n .  / \ciuat ic life 

is said to be a d \ e r s e l y  a f fee tcd  b} pol lu t ion  ( I ’SC'AP.  1988).  A d e q u a t e  a t ten t ion  to 

e n v i ro n m e n ta l  po l lu t ion  p r ob le m  w a s  h i the r to not paid  w h ic h  is now a f f ec t ing  its 

f i sher ies  r esources ,  l -nv i r onm ent a l  po l lu t ion  is m a in ly  a t t r ibu ted  to o v e r - po p u l a t io n ,  

u rban iz a t i on  and  indust i ia l i / i i l ion .  The otl ier  impoi ' tant  ca us e s  a re  lack o f  k n o w l e d g e  

abou t  p r op er  cu l tu r e  t e ch n iq ue s  in ad eq ua te  l i shery ex t e n s i o n  p r o g ra m s ,  lack o f  

k n o w l e d g e  ab o u t  the ecologv and natural  hab i t  o f  m a j o r  llsh spe c ie s  ( I l ’YI' .  1985).  

A c c o rd i n g  l a l w a r d s  (1 977) .  the indust r ial  c f l l ucn t s  a re  p e r h a ps  the mos t  impor tan t  

source  o f  contaminat i ( . )n o f  r iver  and  es tuar i es ,  f h e s e  w a te r  b o d ie s  ma_\ be im pr ove d  

to I'ish cu l ture,  f h e s e  c h a n g e s  or  i m p r o v e m e n t s  o l ' t h e  hab i ta t  a re  a nec es s i t y  b cc aus c  

there is hard l )  an_\ poss i b i l i t \  o f  ge t t ing  land for the  c o n s t r uc t io n  o r  n e w  po n d s  for 

I'ish cu l ture.  So we  h a \ e  to ensu re  the m os t  bene l l c i a l  use  o l ' t h e  e.xist ing resource .

l or  the i m p r o v e m e n t  and  p ro per  m a n a g e m e n t  o f  the l ake all i nformat i t )n  on the 

r e sources .  ph_\ s i og rap hy ,  ch e m ic a l  and  b iologica l  ch a ra c t e r i s t i c s  is vcr_\ m u c h  

necessary .  It is a l so  necessarv  to an a ly z e  and  interpret  the  c o m p a r a t i v e  inf t) rmat ion on 

w a te r  qual i t} o f  in land f r e shwate r  b od i es  such  as  l akes  in o r d e r  to p r o v id e  qual i t a t ive
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inpul.-i Ui ll^h laniiiiiL’, and l)cllL'r llsc o f  IVcsIi u atcr  bod ies .  .Apart from lish. w h i ch  is a 

w c l l -k i u n s n  yiDLip due  to its e c o n o m ic a l  vahic  and conspicuoLisncss .  ihc ot l icr  g r ou p s  

most!} b e l o n g  to the i i n e r t e b r a t e  ca legorv  that  r ema in  little k n o u n .  T he i r  di\ersit_\ is 

high a nd  the_\ pe r f o rm  \ a l u a b l e  and essen t i a l  eco log ica l  jun c t io n s  in the e n e r g \  t lo u  

and  b i o g e o e h e m i c a l  c>eles .

.As h sh  l i \ e s  in water .  i n \ e s t i g a t io n  a nd  u nd er s t a nd in g  o f  the w a t e r  (,|ualit\ b e c o m c s  

tlie bas ic  task for sc i en t i l ic  m a n a g e m e n t  o f  l ish cul ture,  f h e  nu tr i en t  s ta tus  o f  w a te r  

and  soil pla> the nu)st  impor tan t  role in g o v e r n in g  the p r od u c t i o n  o f  lish (Baner j ea .  

1^K)7). I he iNpes and  n u m b e r s  ol i i r gan i sms  and  se asona l  a b u n d a n c e  va r \  g rea t ly  in 

r ela t ion \s i th  \ sa t e r  (. |ualities. l i shes are m o r e  d e p e n d e n t  on w a t e r  t e mp era tu re ,  pi I, 

d i s s o lv ed  i).\_\gen. free ca r b on  dio.xide.  alkalinit> and  s o m e  sal ts  for g r o w th  and 

d e v e l o p m e n t  ( N ik o l sk v .  196.)). A n y  c h a n g e  in the se  p a r a m e te r s  m a y  af fec t  the 

g ro wt h ,  dev e k i p m c n t  and  matur i t> o f  l ish (Niko l skv .  1963; . Ihingran.  1985).

Di l l e re n t  c h e m i c a l s  which  are used in m o d e rn  indus t rv .  ag r i cu l tu re  Ibrestrv.  and 

i e la t ed  l lelds.  ul t imatelv en t e r  va r ious  w a t e r  boelies.  i \ ) i so in )us  su b s t an ce s  o f  

indus t i i a l  s e w e r  wate r s ,  pes t ic ides ,  ch e m ic a l  l e r t i l i / e r s  and  agr i cu l tura l  d ra ina ge  

wa te r s  on r eac h in g  w a t e r  bo d ies  m a k e  fatal ef fec t  on  l ish fr\  and  eggs ,  des t roy  

s p a w n i n g  g r o u n d s  and  feed ing  areas ,  restr ict  mi gra t ion  o f  l ish.  r ed uc e  lish r es i s t ance 

to d isease ,  and  (.Ictcriorate the qualit> o f  l ish product i t )ns .  Po l lu ted  se w e r  w a te r  

c h a n g e  the ph vs ica l  and  ch e m ic a l  pr t)per t ies  ol wate r ,  altei '  the qual i tv  and  (.[uantilv' o f  

lood  o r g a n i s m  and  d i s rup t  b io log ica l  ba la nc e  o f  the proce.ss o f  .self pu r i l l ca t ion  in 

w a t e r  bt)dies l inked wi th  the life ac t iv i ty  ol s ing le  ce l l ed  o r g a n i s m  such as bacteria ,  

a lgae  and  proto/ .oa.  I h c  list ol  the su bs ta nc e s  w h ic h  en te r  the  w a t e r  as a resul t  o f  

h u m a n  activi tv and  w h ic h  affect  the aqu a t i c  f auna inc lud inu  the l l shes  is verv lar»e 

(Heak.  1958: Idlis.  !97:i).

I he l u n d a m e n t a l  na tu re  ol the ad ve r se  el feet o f  va r ious  e l e m e n t s  is that  as they 

o x i d i / e  in w a t e r  thev rapidiv dc | ) le te  o.\_\gcn o f  w a te r  m a s s  ( N ik o l s kv .  1963).  T h e  

up ta ke  and  accLmiulat ion o f  these  t r ace e l e m e n t s  in the  l ish f rom the w a t e r  and 

se d im e n t s  are in l lu en ce d  by var ious  en v i ro n m en ta l  f actors  such  as t emper a t u re ,  

' 'alinitv.  p l l .  densi tv ol the tr;ice e l ement s ,  locat ion o f  ca tch ,  tvpe  and  age o f f i s h  etc.  

S o m e  o f  the to.xic c o m p o u n d s  o f  lish are .salts o f  co pp e r ,  m e rc ur v .  lead / i n c .
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a l u m in u n i  and  t r ixa lciu c h u ) i n iu m .  I he sliicls o f  toxic c l c i n c n l s  in ihc l i shcs  is o f  a 

great  s imi i l i ca i i cc  in view ol lish p rodu c t i on .  i.|iiality to d c t cn i i in c  heal th .  s a fe l \  and  

c n \  i i 'onnienl .

/ o o p l a n k l o n s  a s s u m e  a \cr_\ impi)r tant  role  in the ec t) loyy o f  a \ sa l e r  bt)d\ in the 

sense  tliat the_\ l imit  the pop u la t io n  ol '  l ishes.  as the> eons t i tn l e  lbt)d o f  va r ious  

spe c ie s  ol l lsh.  1 he in lbn i i a t ion  t)ii the  co m p o s i t i o n  t)l sp e c i e s  o f  p la n k t o n ' s  and  thei r  

se asona l  t r end  is t)l' ;j,reat \ a l u e  to the llsh cu l t i sa t io n  in u a t e r  b o d ie s  ( M ich ae l .  1968).  

/ I ' o p l a n k t o n s  cons t i tu t e  im por tan t  lbt)d i tem o f  o m n i v o r o u s  a nd  ca rn iv i ) rous llshc,s. 

I h c  fries o f  ca r p s  feed m o s t l \  on  / o o p l a n k t o n  (Hardach ,  1972)  as  the \  p r odu cc  

ncccs,sar> p ro te in  for the g r o w th  o f  the fish, / o o p l a n k t o n s  c o n t r ib u te  abou t  4 7 , 6 6 %  

ol lood  ol ( (i/la cdlhi (Ali .  1981) 6.,'>7% o f rohlla. 2 4 . Orcochroi i i is 

nilollcii.s . 8 2 %  t)l Aiuihds icMitdiiieus (Sha l l .  1976).  / o o p l a n k t o n s  a l so  p la \  a very 

impo r t an t  i'i.)le in the  lood cha in  as they are in the se c o n d  t roph ic  Icscl  as p r ima ry  

c o n s u m e r s  ( Q u a s s im .  1977).  / o o p l a n k t o n s  a rc  cr i t ical  l inks b e t w e e n  a lgae  and  llsh.

1 hc_\ h av e  a d i r ec t  rela t ion to bt)tii l lsh p r o du c t i on  and w a t e r  qLiality.

I h c  primar_\ p r o d u c t i \ i t y  t)l d i l l e rc n t  w a te r  bodies  is c s scn t i a lK  d e p e n d e n t  on thei r  

p h \ ' s i c o -c h e m i c a l  eondi t i t )n (Rahn ian ,  1982).  I he pi I and  d i s s o l ve d  o.xygen con ten t  o f  

w a te r  signillcantl_\ in l l ucn cc  the a b u n d a n c e  o f  the / o o p l a n k t o n  (Na_\ar.  1965).  T he  

a b u n d a n c e  ol / o t ) p la n k lo n s  \ a r i e s  ac c o r d in g  to se as o ns  a n d  the  a \  a i l abi l i t \  o f  nut r ient  

ni t rate o \_ \gen ( M u n ro .  1966).  ( j r e a t c r  n u m b e r s  t)f spe c ie s  o f / . o o p l a n k t o n s  arc found 

in the  d e e p e r  w a t e r  than in the s ha l lo w er  w a te r  (Patala.s,  1968).  f h e  popu la t ion  

dens i t )  ol / o o p l a n k t o n s  is lound  to be h i ghe r  in p o n d s  that  a re  r i che r  in o rgan ic  

ma t t e r  (Das.  1980).

It has  been rep or ted  that pi I I rom 7..1 to 8.1 p rov ides  o p t i m u m  con d i t io n  for the 

g r ow th  o f  p la n k to n  and  that  lower  pi 1 values  can ad v e r s e ly  a f fec t  the p lank ton  

p r i iduc t ion  a nd  h e n c e  the g r o w th  o f  l lsh (Vi l ladol id ,  1934 ).

A pond  wi th  got)tl w a t e r  i |ua l i ty  will  p ro d uc e  m o r e  and  he a l th \  lish than a pond witii 

po or  w a t e r  q ua l i ty  ( I k n d .  1979).  f o r  the p r ope r  m a n a g e m e n t  o f  aqu a t i c  e n v i ro nm en t ,  

the k n o w l e d g e  o f  ben thic  f auna  is a l so es sent i al ,  as  it con.st i tutes a part  o f  the 

b io logical  c n x i r o n m e n t ,  f h e  funct ional  role o f  the ben thic c o m m u n i t i e s  in the t rophic
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d.Miamic' ,  ihroLiyh ilic dclri l i is food cliaiii i ) l ' t he  lake c c t ) s \ s l c m  is wel l  kn o w n .  T h e  

ImUoni lai ina pla_\s a s ign iHean l  role in reeyelini . ’, o f  ma te r i a l s  in the ec(.)system 

e o n c c r n e d  and  as  lood  lor  l ish, I 'or  the p ro per  m a n i p u l a t i o n  o f  the e n s i r o n m e n t  the 

k n o w l e d g e  o f  the benth ic  lai ina is a l so  es sen t i a l ,  as  it co ns t i t u t e s  a part  o f  the 

b io logical  e n \  i ronment .

I . \ e r \  a n i m a l  m us t  h a \ e  o the r  o r g a n i s m s  within  its r an ge  to se rv e  as  food.  T h e  

benthic m a c r o - i n v e r t e b r a l e s  live in the bt) l tom s e d i m e n t s  o f  a w a t e r  b o d \ .  T h e  

lunc t ional  role  t)l ben th ic  c o m m u n i t i e s  in the t rop ic  d y n a m i c s  th r o u g h  the  det r i tus  

lood  cha in  o f  the lake ec o sy s l c m  is wel l  k n o w n .  T h e  bol l t )m I'auna p la ys  a s ig n i l i can t  

lolc as food Ibr  Ilsh (m o s t  ol the bo t to m d w e l l in g  l i shes)  a nd  ree \c l in<i  ma te r i a l s  in 

the ccos_\stem c o n c e r n e d  and the overal l  b io logical  p roduct ivi t}  o l ' t h e  natural  w a te r  is 

d e p e n d e n t  o f  the a b u n d a n c e  o f b c n l h i c  fauna.

Benti i ic m a cro - i i iv e r l eb ra t cs  constilLite an im p o r t an t  in t e r m ed ia te  link b e t w e en  

pl iNtoplankton.  / o o p l a n k t o n  and  the lish s tock in the food chain .  A .s sessment  o f  

nu)n lh l \  l l uc tu a t ion  in a b u n d a n c e  o f  be n t ho s  ma> lead to the a s s e s s m e n t  o f  bio-  

nu tr ient  s ta tus  o f  product ivi t> in an aqua t i c  habi tat .  In o r d e r  to a s s e s s  the t rophic  base 

for l ishes .  k n o w l e d g e  ol net  p r o du c t i on  a nd  as s im i l a t io n  by ben th ic  sp ec ie s  is 

nccessar \ ' .  .Man_\ ben t h ic  o r g a n i s m s  a re  im por tan t  not  o n l \  as  l ish food but  a l so  in that 

the_\ take  part  in the p r oce ss  o f  b iologica l  w ater  pur i l l ca t ion .

Benti i ic o r g a n i s m s  a rc  the bas ic  sou rces  ol  o the r  bit) l i ving in the  m ed ia .  It i nd ica tes  

the p roduc l iv i t )  ol w a t e r  bod ies  (Dew-an.  1973).  I h ese  o r g a n i s m s  a rc  a l so  es sen t i a l  

food i t ems  for  c u l t i \ a l i o n  ol in t roduced  l i shes  in the m a n a g e d  \ sa t e r  bt)dies (Vyas ,  

1968).  I he d i s t r ibu t i ons  o f  seasona l  va r i a t ions  o f  the ben th ic  f auna  arc inlerest ino 

l i ic a b u n d a n c e  and  d is t r ibu t ion  var ie s  wi th  depth  in r el a t ion to ph Ns ieo-chemica i  

laelor s  (Ali,  1977).  A good  lu n nb e r  o f  w o rk e r s  on the  Held o f  l innK)logy and  rela ted 

pe r spe c t i ves  ha ve  been do n e  from h o m e  and abroa d .  Bu t the s>s tem fo l lowed  in a 

varietN o f  p o n d  m a n a g e m e n t  s \  s tem ( l ) e w a n ,  1973).

It is a p p a i e n t  I rom the fo rego ing  d i sc uss ion  that  is ve ry  m u c h  im p or ta n t  to ha ve  a 

c l ea r  know ledge o f  the  p h y s i c o -c h em ic a l  and  b io log ica l  co n d i t i o n s  o f  a w a te r  bo dy  

for its p r o p er  m a n a g e m e n t .
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Iki i igl aJcsl i  land ol r i \ c r s .  I he coi inl r \  is cqua i l )  ciuK)\'.L‘d wi th  lln: d ive r se  o f  very 

rich and ex t e n s i v e  inland and  m a r i ne  Usher)  r e sources ,  w h ic h  niainl> inck ide d  rivers,  

lakes,  haors.  haors .  ponds ,  es tua r i e s ,  cos ta l  belt  and se as h o r e  and  all t og e t he r  olTer 

t r enic iu lous  o p po r tu n i t i e s  lor  l l sher i es  d e v e lo pm e nt .

I he ie  are ahi)ut  -I.).8.^.9.17 ha ol inland \ sa te r  and  1.66.07.()()() ha o f  m a r i ne  w a te r  in 

Ik in i i l adesh.  O f  the  inland water s .  40.  -18.5.12 ha is o p e n  wate r .  I..s 1.916 ha pond  area.

1S<S ha baors .  I.<S0.()()() ha is cos ta l  s h r im p  ( l )o l ' .  1996),

I he b io log ica l  r e so ur ce s  o f  BLingladesh l l sher ies  are a l so  rich.  T h e r e  a re  a total o l ' 2 6 0  

spe c ies  o f  f r e shw ate r  l inish ( R a h m a n .  1986).  6.5 spec ies  o f  p r a w n s  and  sh r imps .  (25 

spe c ies  o f  ed i b le  tort t) ises and  tur t les  and  17 spec ies  o f  crabs .  In add i t ion  4 70  spec ics  

ol lish h a \ e  been  repor ted  li 'om the B a \  ol Bengal ,  o f  w h ic h  65 spe c ies  arc 

co m m er c i a l l}  e \ p k ) i t a b l e  (Sa rke r .  199.i). in add i t ion  to the rich llsherv r e so ur ce s  o f  

m d i g e n o u s  or igin,  ab o u t  15 ex^nic cu l tu rab le  l inf ish spe c ie s  have  been  inl r t )duced in 

the c o u n t r ) .  So.  there is a great  opportun i t}  for c u l t u r in g  c(.)nu)ierciall_\ and 

biolog ica l  1} impo r t an t  fast grow ing and  genct ical l}  im p r o v e d  f re sh w at e r  lish spec ies  

in these  w a t e r  bod ies.

1 he i m p o r la n c e  ol lish as a source  ol protein in the co u n t r y  n ee d s  no in t roduct ion.  

Mos t  ol the p eo p le  in B a n g la d es h  d e p e n d  on fish as  pr incipal  so ur ce  o f  an ima l  

p rote in,  f i s h e r i e s  p r o v i de  2.1% per  cap i t a  p rotein in take (82 k g / \ r )  o f  om- peop le  

(BB.S. 1996).  l ish p ro te in  is 8 5 - 9 5 %  d es ig na te d  and co n t a i n s  es.sential d ie t a ry  a m in o  

ac ids  and  p o l \ u n s a t u r a t e d  fatty ac ids .  Nu t r i t ion i s t s  ag re e  that  l ish is an e.xcellent 

sou rc e  o f  protein:  lish l lesh co n t a in s  all the ten es.sential a m i n o  ac ids  in des i r ab le  

c o n c c n t a i t io n s  lor  h u m a n  beings ,  f i s h  a l so con tain  minera l s .  It is an impo r t an t  source  

ol iodine,  a s ign i l i c an t  sou rc e  t)l phos | )horus .  po ta ss i um,  iron,  c o p p e r  and  v i t a mins  A 

and I), I he  fat co n t en t  o f  lish is high but  ca r b t ) h \ d ra te  c on te n t  is k)w and  thus  fish can 

m a k e  an es pe c i a l l y  v a l uab le  con t r i bu t ion  to an_\ diet ,  f i s h e r i e s  se c to r  not  on ly  

s u p p le m e n t s  o u r  dai ly d e m a n d  o f  an i mal  p rotein  but akso p la ys  an impo r t an t  role in 

the eeonom_\ ol B a n g la d e s h  in t e rm s  o f  income.  e m p lo M n e n t  and  foreign  e x c h a n g e  

ea rn ings,  f  i sher i es  secto r  con t r ib u tes  abt)ut 3 . 5 %  to na t iona l  ( i f ) P .  ab o u t  10 ,1% to the
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am'icLilUirc ( i l ) l ’ and ab ou t  to Ibrciuii  cxc l i a ng c  ea r n in g s  ( l ) o l \  l ‘̂ 94). A

c o i n p r c h c i i s i \ c  sciL'iilil'ic k n o w l e d g e  is a niiisl U) inc rease  the prt)di iet ion o l ’ llsh.

I he | iond cu l tu r e  in B a n g l a de sh  is niostl} do n e  w ith ca rps ,  l o me e t  the g ap  in llsh 

p i od u c t i o n .  g o s e r n i n e n l  as well  as p r i \ a t e  eul tur is l s  h a \ e  g iven  g rea t  e m p h a s i s  on  Hsh 

cul tu rc  in the  inland c losed  w a te r  bodies ,  e spec ia l l )  in the ponds .  Pond is an im por tan t  

s ou r ce  o f  in l and c l os ed  w a te r  llsh p roducl i t )n  in B a n g la d e sh .  I he total  n u m b e r  o f  

p o n d s  in B a n g l a d e s h  was  12 .88.222 and  the p ro jec ted  fish p ro d uc t i o n  in these p o nds  

w as  2.31 1 ,ac mt.  in w h ich  w as  8 I'!1) o f  the  total  in l and c losed  w a t e r  llsh

pr odu c t i on .  27.9.'V’o ol'  the t(.)tal inland llsh p ro d u c t i on  a nd  2\.25Vo o f  the total f1sh 

p ro d u c t io n  in B a n g la d e s h  in 1993 (IX)I- .  1994).  Th i s  s ta t i s t ics  s h o w s  im p o r ta n ce  ol'  

p o n ds  in lish p r o du c t io n .  P resent  level o f  p r oduc t ion  can  eas iK  be inc reased  by 2.5 to

3.0 t im es  f rom p o n d s  and  d igh i s  Lising s i m p le  aq ua cu l t u r e  t e c h n iq u e s  d i s s em in a te d  to 

the rural  e o m m u n i t \  t h ro ug h  ex t ens ion .

The g r o w i n g  d e m a n d  for llsh p rotein in B a n g la d e s h  has  ino t iva ted  ac t ive  

d e s e l o p m e n t  o f  aquae i d tu re .  fh i s  is pa r t i cu la r ly  n o t i c ea b le  in case  o f  pond  

aciLiaculture. it is g en e r a l l \  held  that ca p tu re  l l shery has  be i ng  ov e r e x p lo i t e d  and  the 

r e so ur ce  is un d er  t r e m e n d o u s  p ressure .  It the face ol '  g r o w i n g  popu la t io n  and 

conc t )mi tan l  fall in ca p tu re  llshei ' ies and  d rop  in pen cap i t a  l lsh c o n s u m p t i o n ,  the one 

op t io n  re m a in s  t )̂ ln)ost up llsh p ro duc t i on  through cu l tu re  prac t i ce .  It has  been 

p r o \ e d  that  a uni t  a rea  o f  w a te r  has  h ighe r  ca r r \  ing c a p a c i t \  than a iniit o f  land wi th 

w h a t e v e r  ef for t  is put  into it. f i s h e r i e s  ex pe r t s  be l ieve  that  it is po ss i b le  to d o u b le  o r  

t r iple the cur ren t  level o f  llsh prt)ducti t )n by sh if t ing f rom lradili t)i ial  e x te ns iv e  cul ture  

lo s c m i - i n i e n s i \ e  or  i n l e n s i \ e  cul ture.

I he p rac t i ce  ol aq u a c u l tu re  will  probabi} '  be a r ight  a p p r o a c h  for m e e t i n g  future 

d e m a n d s  for l lsh.  AciuacLilture has  been e m e r g e d  as  o ne  o f  tiie m o s t  p r o m is in g  

indus t r i e s  in the w or ld  wi th  c o ns id e r ab le  g ro wt h  poten t i a l .  It is wel l  e s t ab l i she d  that  

aquacLil ture w o u l d  g ive  h ighe r  p r o duc t i on  from per  unit  a rea as c o m p a r e d  to 

ag. r icul lurc or  an i m a l  hu sb an dry ,  l o  mee t  the g r o w i n g  d e m a n d  o f  l ishers  p roduct s ,  

pi'imaril_\ for h u m a n  nutr i t ion .  a t | uacu l tu re  is e m e r g i n g  as a fo rm id ab le  ;mimal  

i n d u s t r s .
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l i i lcns i l ical ioi i  ol ihc ct i lui i c prac i icc  is siill i vqu i ivd to c n h a n c c  llic p r od uc t io n  rale 

and  inipoi ' iant  to pro(.lncc a large c|iiantit_\ ol iiualit} lood  in shor t e s t  t ime pt)ssible.  It 

can  be said that  ad o p t io n  o f  m t e n s i \ e  aq u a cu l t u r e  wi th  po ss i b le  lead tt) fill up the 

[ ' . rou ing g a p  b e t w e e n  d e m a n d  and s u p p l \ .  O f  the e s l i ina ted 4 . 2 7  mil l ion  ha o f  inland 

\ sa le rs .  onl_\ >.27%  is be i ng  used for lisli e id tu re  ( ( ' ho\sdl iur_\ .  19cS9). There are abou t  

1.3 mi l l ion  p o n d s  and  d igh i s  h av in g  an area  o f  I. 17 lakh ha.  T h e  av e r a g e  p r oduc t ion  

lix)m the.se p o n d s  is ab ou t  2 .3l .5 . iU mt  ( i )o l ' .  199-t). .As a resul t  o f  this  the p roduc t ion  

I rom per  a rea ol w a t e r  bo dy  is still low c o m p a r e d  ti) the n e i g h b o r i n g  coun t r i e s .

( ccilUi ( I l a m . - H u e h . )  is o n e  o l ' t h e  three  m a j o r  ca rps  c o m m o n l y  av a i l a b l e  in r ivers 

and thei r  t r ibu ta r i e s ,  lakes,  beels .  pt)iids. d ighi  and t a nk s  o f  l i a ng la d es h .  It is local ly 

k n o w n  as  ‘kat ia  in B a ng la de sh .  I he t)riginal natural  r ange  ol ' dislr ibut i t )!)  ol 'C,  caila  is 

a I r e sh w at e r  r i \ e r  th roug lun i t  Pak is t an .  India.  d o \ sn  the k r i sh n a  r iser .  Ba n g la d es h  and 

Bin-ma. I his  l ish has  a l so  been repor ted  f rom Nepa l .  ( '. callci is o ne  o f  tlie mos t  

imp or ta n t  food  l i shes  ol B a n g la d es h  and  is k n o w n  to be the  larges t  o f  the ca r ps  o f  this 

sub- con t i nen t .

Be c a u se  ol its e.xcellent  taste and high rate o f  g r owth ,  it is w-idel) cidtLn'cd tt) the 

im p o u n d e d  w a te r s  like pon ds ,  tanks,  d ighi  etc.  in B a n g la d e sh .  But  I'or successful  

cu l tu re  ol a n y  lish.  seiei i t i l ic k n o w l e d g e  o l ' var i t )us  a s pe c t s  o l ' b i o l o g y  o l ' t h a t  Ilsh and 

d \ n a m i e s  t i f i l s  pop u la t io n  a re  es.sential and  it is e s pee ia l l )  so in ca p tu r e  f i shery like

( '(lllil Cltllil.

C (iilci nii/a is the fastest  grow ing o f  the Indian m a j o r  ca rps .  In natu ra l  water s .  ('. catla 

at t a ins  a length or29.S mm (we igh t  in the lirst \ e a r .  14 m m  (w e i gh t  2 . l 9 3 g )  in

the sect)nd _\ear. 710 m m  (w e i gh t  6 . 5 0 1g) in the  third \ ear .  828 m m  ( KJ.  28 2g )  in the 

fourth \ e a r  and 9 1 7  m m  (w e igh t  I4 .6 65 g )  in the l lfth \ e a r .  calla  a t t ains  first 

ma tu r i t )  in the se con d  _ \ e a r o f  life. A l ikunh i .  1957 m e n t i o n e d  that in p o n ds  ( cal la 

m a tu r e s  Nshcn 22 m o n t h s  old.

I.aheo rohila  is o n e  o f  the mos t  impor tan t  protein  supp l i e rs .  It is c o m m o n l )  know n as 

Kohu  or  'R o i  is the se con d  largest  m a jo r  ca rp  found in f r e shw ate r  o f  Ba ng la desh .

i .  rohila  is w id e l \  d i s t r ibu ted  in B a ng la des h .  India and  B u r m a  ( B h u i va n  1974),

/ .  rohila  is eas i l \  cu l tu r ed  in the im p o u n d e d  w a te r  l ike pond.s. t anks ,  d ig h ies  etc.  in
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ikinLiladcsh.  /.. rohiin  al lai i is maUirilN to w a r d s  llic  end  (.)!'tlic s c co n d  >ca r  in po nd s  

( .Alkimhi.  li lias bLX'ii o h s c i \ c d  at ( ' u l l ack .  India that  a ce r t a in  p c rc cn ta gc  o f

both huiIl ' s a n d  f em al es  r ea ched  sexual  nia tur i t )  in o n e  \ ea r  only,  f l ic ax e r au c  s i / c  o f  

matiirilN w a s  292  nini  2<S2g in o n e  pond  and 34S nini ^OOg in the o t he r  pond.  O n e  o f  

the s inal lesl  r ipe f ema les  / .  rohiiii has  been repor ted  lo m e a s u r e  26  c m  in lengtli and

2,"'()g in w e ig h t  in ])onds at ('Littaek. It is r epor t ed  that /.. roliiici m a tu r e  in Ba ng l ad esh  

at the a g e  o f  3-1 _\ears,

l.dhco ciilhciMi is t)ne o f  the mos t  impor tan t  p rotein su p p l i e r s  o f  Ik ing ladesh .  Ik-cause 

ol its exc e l l e n t  tas te  and  high rate ol grt )wth.  it is widel_\ cu l tu r ed  in the im p o u n d e d  

w a te r s  like pon ds ,  t anks ,  d ighi  etc.  in o u r  countr_\ . I he oi ' iginid natural  ranties o f  

d i s l i ibu t ion  o f  L. ccillnisii ar c f r e s hw ate r  r iver s  th r ou gh  Pa k i s t an .  India.  do \ sn  the 

K r i shna  R i \ c r .  Ik i ng l ad csh  and l iu in ia .  It is k n o w n  as  ' K h a l i b a u s h '  in Ban u la des h .

• Vims and  ( ) l ) j cc t i \ c s  o l ' l l i e  s tudy:

I he su id \  o f  eu t rophicat i t )n  o f  w a te r  sy s t em s  such as  lakes,  e s tuar i es .  ct)astal wate r  

Lind en c lo se d  w a t e r  have  rece ived  grea t  ann )un t  o f  a t t en t i on  in the r ecen t  \ e a r s .  

D e te r i o ra t in g  e n v i r o n m e n ta l  cond i t ions ,  due  to lu iman c h a n g e s  are ex t ens ive  and 

acce le ra t ed  a nd  the}’ h a \ c  s ig n i l i ean t  c o n s c q u e n c e s  on in land w a te r  e c o s ) s t e m s .  'I'he 

po l lu i ion  and  its impa c t  on the e n \ i r o n m e n t .  par t i cula i i}  on b i t ) d iv e r s i t \ . has  b e c o m e  

ihe ccii tral  l oc us  ol i i rcscnt  das ' s  research.

R es id en t s  a i o u n d  the lake (B ar id h a ra  and  ( ju l s h a n )  h av e  been  c o n c e r n e d  in reccnt  

\ e a r s  wi th  the po l l u t ing  e n v i ro n m e n ta l  ei )ndi t ion cspec ia l l )  w i th  the  w a te r  qtial i ty and 

se d im e n t  bui ld  up in the ir  lake,  f  ish popu la t io n  d \ n a m i c s  a n d  w a te r  qua l i t \  r e s ources  

can be i n n u e n c e d  by m a n a g e m e n t  at the bo t to m i i f  the food w e b  o r  f rom the top o f t h e  

food web .  Non m a n a g e m e n t  lactoi 's kiK)wn to a l fcc t  l lsh qu a l i ty  :uid qu:mt i ty  and  

w a te r  qual i t} . it b e c o m e s  necessar_\ to d e t e r m in e  the exten t  to w h ic h  m a n a g e m e n t  and 

n o n - m a n a g e m e n t  lac to r s  in l l uen ee  lish qual i ty and  q u a n t i t \ ,  as wel l  as w a te r  qual i ty.  

So.  lake m a n a g e m e n t  m e a s u r e s  d e m a n d  con s id e r ab le  ec o lo g i ca l  sttidv lo ac h ie ve  the 

des i red  residls .  B as ed  upon  pr ior  un d er s t a n d in g  o f  l akes  in gen era l  and per sona l  

observal i t ) i i s  on p la n k t o n  o f  this  r egion.  folK)wing p r ed ic t ions  have  been made.
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I licsc sUiclics a i m s  al icIcniifNiiig and  a i i a i \ / i n g  llic ph>sical .  c h c m ic a l  and  b io logica l  

inrorniai ioi i  f o i i c u r n i ng  ihc  prcsL-nl slalc t ) l ' ( iiilslian lake and alst) s> n l h c s i / c s  and 

e x p a n d  ivs ca rch  w a te r  qiialilN.

I he inaiEi ol)jccti\ es of the stu(l\ are:

j  11.) eoi l ee l  qua l i l a l ive  and c| i ianl i tal ive in lb rn i a t ion  on p la n k to n  and  o b se rv e

liie c h a n g e s  in p la nk ton  d i s t r ibut ion

I o co llec t  (.|Lialitati \e and i | i ian lita t i  \ e  in lo i 'm a l io n  on benlh(.)s

11) l ind t)Lit re la lit inships w ith  d i l le ic n t  p h \s ic o -c h e n i ic a l  |)aranieters,  

zo o p la n k to n  and benthos

I o t )bserve the f eeding  habi t  o l ' t h r ee  m a jo r  ca rps  

j  l o m a k e  a t h o r on g h  d o e u m e n t a t i o n  o f  the p r ese n t  c o n d i t io n  o l ' t h e  lake tor

po ss ib le  a t | ua c u l tu re  so that future p la n n in g  can  be dt)ne for  lake m a n a g e m e n t .  

J U) e x p a n d  ex i s t i ng  k n o w l e d g e  in the r eg ion  lo inc lude  sp e c i e s  co m p o s i t i o n

and  popula t i t )n  ds n a m i c s  o f  the p lankton .

J

J

J
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M a n y  l im no lo g i c a l  s tud ies  ha ve  been ca r r i cd  ou t  by m a n y  r e se a r ch e s  in the  dil 'I 'erent 

par ts  o l ' t h e  u o r l d .  Ikit  onl_\ few w o rk s  h av e  been  d o n e  in l i a n g la d e sh .  I l o w e v e r .  in 

r ecent  t im e  the re  lias been  g r o u  ing a w a r e n e s s  a m o n g s t  the  r e se a r ch e r s  in Ik i ng la des h  

to s tud)  on  h \ d r o b i o l o g \  and  c m  i ronn ient .  I his  se c t ion  re\  ie\vs the ava i l ab le  

l i t erature r e l ev an t  to the p resen t  stiidv.

I ' l i icncman ( 1 92 5 )  s ta ted that  a lake is po or ly  p r o d u c t i v e  w h e n  it p r o d u c e s  1000  

an ima l s /nV or  less than  it w h e r e a s  a co n c en t ra t i o n  o l ' 2 0 0 0  an i m al s / n V  or  m o r e  in a 

sq ua re  m e te r  is c o n s id e r e d  as high!} p r oduc t ive ,

Hasu a n d  ( i u p t a  ( 1 9 39 )  s tu d ied  the b iologica l  v a l u e  o f  p r o te ins  o f  s o m e  o f  Ik 'nga l  

l lsh by n i t r og en  b a l an c e  and  grt)vvth me th od s .

H y n e s  ( 1 9 5 0 )  r ep or t ed  that  the die ts  o f  fish o f t en  var i ed ,  they  a l so  c h a n g e d  wi th  

localit> . age .  and  season .

W e l c h  ( 1 9 5 2 )  f ound  that  the na ture  o f  the bo t to m d ep os i t  is an im po r t an t  f ea tu re  in 

d e t e r m i n i n g  b io log ica l  p r od uc t iv i ty  o f  a lake and  the  b e n t h o s  va ry  w id e l y  wi th  

d i f f e ren t  c o n d i t i o n s  o f  the b o t to m  both o f  the  s a m e  level  a nd  d i f f e ren t  dep t hs .  I le a l so 

co ns id e r ed  the t e m p e r a t u r e  to be a c o n t r o l l in g  fac to r  in the  d i s t r ib u t ion  o f  bo t tom 

fauna.

V i l lado l id  et at. (1 95 4 )  r ep or t ed  that  the w a te r  wi th  pi 1 r an g in g  f rom 7.3 to 8.4 

p r o v i de d  o p t i m u m  con d i t io n  for the g r o w t h  o f  p lan k to n .  1 h ey  s l a ted that  the lo w er  pH 

va l ues  w er e  k n o w n  to a dv e r se ly  af fec t  the  p la n k to n  p r od u c t i o n  a n d  su b se q u en t l y  

grt)\s th t)l' fish.

A l ikul in i  ( 1 9 5 7 )  c o n l l r m e d  that  in M a d r a s  state.  India,  w a t e r  o f  pi I 6.5 to 7.5 ga v e  

av e ra ge  y ie ld than tha t  o f  pl i 7.5 to 8.5 in tw o  p on ds ,  f h e  a v e r a g e  pf i  va lu es  o f  both 

the p o n ds  w e r e  7.5 t 0 . 16 and  7.4 I 0 . 16.

l i i i t c h in s o n  ( 1 9 57 )  s la ted that  t e m p er a t u re  in l l u cn c es  the solub i l i ty  o f  d i f f e ren t  gases ,  

especial lv '  o . \>gen and  carbt)n d i ox ide  in water .
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( ' l i a U r a h o r l N  d .  a l .  ( 1 9 5 9 )  s U i d i c d  o n  i h c  q u a n t i l a l i \  c  o c c i i r r c n c c  o f  p l a n k t o n  a n d  t h e  

ph_\ s i c o - c l i c n i i c a l  c o n d i l i o n  o f l l i c  r i v e r  J a n i u n a  a l  . A l l a l u i b a d .

W a r d  and  \Vl i ip | ) l e  ( 19 59)  pub l i s hed  a bo o k  ' ' i hc  f r e sh w at e r  b io lo g y"  for  

ident i f i ca t ion  a nd  desc r ip t ion  o f a l m o s l  all f re s l iwater  m ic r o - o r g a n i s m s .

I J a r g s t r o i n  ( 19 6 1 )  s tud i ed  the new m e t h o d s  in a p p r a i s in g  the role o f  i l sher i es  in 

\ \ i )rld nulr i l ion .

M e l a n b y  ( 1 9 6 3 )  s tu d i ed  the an i m a l s  o f  f r e shw ate r  in L on d on .

( ; e o r « e  ( 1 9 64 )  s tud ied  c o m p a r a t i v e  p la nk t on  ec o lo g y  o f  l ive  tlsh t a nk s  in Delhi .

.I()yaii<»()d()ur ( 19 6 4 )  m a d e  a b io -eco log ica l  s tuds  o f  N u g g i k a n i  Lake  in Dharw'an 

state in India.

S r c c n i v a s a n  ( 19 6 4 )  s tu d ied  h \ d r o b i o l o g )  in M a d r a s  state.

/ a l ' a r  ( 19 64 )  s tu d ied  on  the e c o lo g \  o f  a lgae  in ce r t a in  l l s h p o n d s  o f  I l yd rabad .  

( I c o r ^ e  ( 19 6 6 )  m a d e  c o m p a r a t i v e  p la nk t on  ecolog> o f  f ive fish t a nks  in Delhi .

K r is n o m o r t l i i  a n d  V i s w c s w a r a  (1 966)  s tud ied  on the  h y d r o b i o l o g y  o f  the ( j a u dh i  

S ag ar  in India.

M i i i i r o  ( 19 6 6 )  rept)r led 17 gene ra  o l ' / o o p l a n k t o n .  l i e  s u g g e s te d  that  a b u n d a n c e  o f  

p l ank ton  w a s  t i i reet ly r el a t ed  to the ava i lab i l i ty  o f  ni t r i te and  ni t r a te  ni t rogen.  T h e  

n u m b e r  o f  rot i f er s  w a s  h ighes t  in N o v e m b e r  and  the  a b u n d a n c e  o r  C l a d o c e r a  and 

C. 'opcpoda w e r e  i )bserved  in Ja nu ar y  and  l eb rua ry .

N ccdl ian i  an d  N e e dl ia n i  ( 19 66)  pLiblished a gu id e  on I r e sh w at e r  b io l ogy  in San 

I r a n c i s c o .

P ata las  an d  I’a t a la s  ( 19 68 )  w o rk e d  on  the c o m p o s i t i o n  a nd  se aso na l  c h a n g e s  in 

p la nk ton  in w h ic h  the> found  a r e l a t ionsh ip  b e t w e e n  the  p l an k to n  a b u n d a n c e  and
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c icc l ro ly lc  c on tc n l  o f u a l c r .  T h e y  a l so  o b s e rv e d  a g r ea te r  n u m b e r  o f  sp ec ie s  in d e e p e r  

w a te r  than  in sha l low wate r .

\ 'v;is a n d  K i m i a r  (19()>S) s tud ied  the  ph_\ toplankton and  o t he r  a l g a e  in Indra  Sa gar  

l ank in I da i p in ’.

.Michael ( 19 6 9)  Ibund the  \ ea r l>  va r i a t ion  in the  total  quant i l ) '  o f  p l a n k to n  h igh ly  

a f fec ted  g r o w t h  and  p r odu c t i on .  In a s tud)  on  se aso na l  va r i a t ion  o f  the  ph ys i co -  

chen i i ca l  f actors  a n d  p la nk ton  o f  f r e shw ate r  po n d  in h idia .  the a m o u n t  o f  d i s so lved

o.\_\gcn in the p o n d s  w as  found to be d e p e n d e n t  on  va r ious  b io log ica l  p r o c e ss  t ak ing  

place  in the m e d i u m ,  f h e  pH range d  b e t w e e n  7.5 and  8.4 that  w a s  c o n s id e r  su i t ab le  

for l lsh cul ture .

Hlui iyan  ( 1 97 4 )  r ep or t ed  that  the  av e r a g e  d i s so lv ed  o . \ygen  c o n t e n t s  o f  t w o  po nd s  

w ere  6.4 j  1 .46p pm and  6.2 i l .OOppm and found  to be  in the  g o o d  p r oduc t iv i ty  

r anges .

■Munavvar ( 1 9 70 )  w o r k e d  on  the  l imnologN o f a  fresh w a te r  pond  in l l } d r a b a d .

DIunvan ( 19 70 )  stLidied p la n k to n  and  h> dro b i o l og ic a l  f ac to rs  at K a n d la  in the  ( j u l f  o f  

Kutch.  He o b s e r v e d  that  t e m p er a t u re  w a s  the  onl}'  f ac tor  fol low' ing the s a m e  pat tern 

var ia t ion  d u r in g  the  per iod ,  f h c  l luc lua t ions  in the p h y lo p la n k lo n  c o u n t  did not  alTect 

the total  v o l u m e  o f  p l an k to n  a n d  the z o o p l a n k to n  co n t e n t  w a s  m a in ly  r e sp o ns ib le  for 

the va r ia t ion  in the p la nk t on  b iom as s .

Sr ec ni v a sa i i  ( 19 7 0)  r epor t ed  that  the high bo t to m t e m p e r a t u r e  w a s  r e sp on s i b le  for the 

speed  t)f d e c o m p o s i t i o n  o f  o r gan ic  mat ter .

l i a n la c l i  et. al r epor t ed  that  th ou g h  s o m e  po l l u t an t s  no ta b ly  h u m a n  and

an imal  m e ta bo l i t e s  ( s e w a g e  or  an i ma l  was t es )  m a y  be tu r n ed  to the  cu l t u r i s t ' s  

a dv a n ta g e  (as  f e r t i l i /e r )  but  w a te r  po l lu t ion  ca us e d  by th e m  m a y  be de t r i men ta l  or  

lethal to aqLiatic o r g a n i s m s  o r  thei r  co n s u m er s .

Dew ai i  ( 1 9 73 )  in a s tu d y  on the ee o lo g )  o f  lake f rom M y m e n s i n g h  es t a b l i sh ed  an 

inve rse r e l a t io nsh ip  o f  d i s so lv ed  o.vygen wi th  t e m p e r a t u r e  and  I ree C'o2 a n d  d irec t
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r c l a l iunsh ip  wi th  pi I and  tolal alkal ini t>.  l i e  o b s e rv e d  the lowes t  \ a l ue s  o l ' u a l e r  level 

and  i r a n s p a r e n e y  d a r i n g  sLnnmer and  the  h ighes t  \ a l ues  d u r in g  m o n s o o n .

I’a f i i a ik  ( 1 9 73 )  s tud ied  the  seasona l  l luctuat i i )n o l ' p l a n k t o n  in the C'hilka Lake,  l ie 

r epor t ed  that  the  p la nk t on  b io m a s s  in d i f i ’erent  sec to r s  s h o w e d  a s u m m e r  peak  dur in g  

Apri l - , lune.  a m o n s o o n  peak  in J u l \ - A u g u s t ,  a w in te r  peak  d u r in g  O c t o b e r - D e c e m b c r  

and  a sp r ing  pe a k  in I 'ebrLiary.

Kliaii  an d  Sid(lic| i i i  ( 19 74 )  i nvest iga ted  se asona l  changes in physical, chemical and  

b io log ica l  eha rae te r i s t i e s  in a pe renn ia l  f i shpond  and  re c o rd e d  un i fo rm d i s t r ibu t ion  o f  

t e m p e r a t u re  o f  ail the depths ,  fhc} no ted  w ide se aso na l  ITuctuat ions in t r a ns p a re n cy  

and  tu rb id i t \ .  I r a n sp a re n e y  w as  found to be a f f ec ted  b\- turbidit>'  a nd  ph >lo p l an k to n  

crop,  f luctLiat ions in ca r b o n a te  a lkal in i ty  a lo ng  wi th  pi I va l ues  w e r e  m a in ly  d u e  to 

photi)S\n the s i s  activi tx o f  ph_\ toplankton a n d  o t h e r  aq ua t i c  plants .  T h e  loss o f  

p h y lo p la n k to n  w as  found to be ass oc i a t ed  w ith high  p r od u c t io n  o f / o o p i a n k t o n  and 

the f ac tor  c a u s i n g  the d i s a p p e a ra n c e  o f  p h y to p la n k to n  f rom the e n v i r o n m e n t  w as  

p r imar i ly  / . oop ian k t on  g raz ing.

W a t s o n  a n d  C a r p e n t e r  ( 197 4)  s tud ied  on the se aso na l  a b u n d a n c e  o f  c ru s ta ce an  

/ o o p i a n k t o n  a n d  net  p l a nk ton  b io m a s s  o f  lake,  f h e y  o b s e rv e d  the / o o p i a n k t o n  

lluctLiation throughoLit  the se as o n s  w ith ma .x imum in the sp r i ng  o r  s u m m e r  mon ths .

D a s  and  Hlui iyan  ( 1 97 4 )  stLidied the l i m no p la n k to n  o f  s o m e  in land w a t e r  o f  D ac ca  

c i t ) .  P la n k to ns  wer e  a b u n d a n t  in Apri l .  M a y  and  O c t o b e r  and  dep le te d  in Ai igus t  and 

. l a n u a r \ - l - e b r u a r \ .  A c c o r d i n g  thei r  o b se rv a t i o n  va r io u s  p h } s i c o - c h e m i c a l  fac tors  

in l l uen ce  the  a b u n d a n c e  o f  p la nk ton  po p u la t io n  in a w'ater b od y  l ike w a te r  

temperatLire.  rainfal l ,  su ns h i ne  hours ,  pi I nu tr i en t  sa l t s  etc.

Is lam and  S a h a  (1 975 )  s tud ied  the R a m n a  lake o f  D h a k a  ci ty,  ' f h e y  found the  lowes t  

n u m b e r  o f  / o o p i a n k t o n  and  ph> top la nk to n  in Ma rch .  T h e  g r o w th  rate  o f  p la nk t ons  

g r adu a l l )  i nc reased  up to the m o n th  o f  .luly but  the rate  o f  inc rease  o f / o o p i a n k t o n  

w as  less than  that  o f  the pii> top lank ton .

M a l h e w  ( 1 97 5 )  s tu d ied  the l im no lo g )  and  lake p rodu c t i v i t y  o f  G o v in d g a r h .
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\ O i i i i ” ( 1 9 7 5 )  (.)bscr\ccl the  seasona l  and  d iu r na l  change ' s  in the v \a ter  t e m p e r a t u r e  o f  

a t e in p e ra te  po n d  in I j i g l a n d  and  a t ropical  pond  in K eny a .

N 'o r d l i e  ( 1 97 6 )  s tu d ied  the  a b u n d a n c e  o f / o o p l a n k t o n .  Ro t i f e r s  w e r e  a b u n d a n t  in co ld 

m o n t h s  w h i l e  c l a d o e e r a n s  s h o w e d  the h ighes t  dens i t i e s  d u r in g  the  s u m m e r  mon ths .  

C op ep c 'd s  w e r e  va r i a b le  throLighout the year .

.Al’lI.A ( 19 7 6)  m a d e  a s t a nda rd  metlu)d for the  e . \ a m in a t io n  o f  w a te r  and  w a s t e w a t e r  

in W ash i n g t o n .

Ali  f t  al .  ( 1 9 7 7 )  inve s t i ga ted  the pop u la t io n  d v n a m i e s  and  b i o m a s s  o f  o l ig o c ha e te  

l auna ol  a l ish po nd  and  role o f  p hy s ie o  c h e m ic a l  f ac tors  on the ir  pop t i l a t ion .  'I'he 

m a x i m u m  a b u n d a n c e  o l ' d i f f e re n t  spe c ies  o cc u r re d  at d i f f e r en t  t i m es  o f  the yea r .  T h e  

h ighes t  peak  ol '  t he  popu la t io n ,  t ak in g  all the sp e c i e s  t o g e th e r  w'as r ec or de d  in 

I ' eb rua ry  wi th  1710 i n d i v i d u a l s / n r  and  the low es t  pe a k  in O c t o b e r  w a s  22 

ind iv idual s / 'm‘ m a x i m u m  and  m i n i m u m  b i o m a s s  w a s  o b t a i n e d  to  10 gm/m'^ and 0.06  

g m / n r  f  ebruar_\ and  O c t o b e r  r espect ive ly .

Mol la l i  a n d  l l a q i i c  ( 1 9 78 )  s tud ied  m o n th l y  va r i a t ion  o l ' p l a n k t o n  in r el a t ion  to  the 

p h \ s i c o - c h e m i e a l  cha rac te r i s t i c s  o f  both soil and  w a t e r  ( and  o f  ai r)  w a s  found  to have  

s o m e  ei ' fects on  the  per iodici tv o f / o o p l a n k t o n ,

N a s e r  ( 1 9 7 8 )  no t i ced  the d iu rna l  m o v e m e n t  o f / . o o p l a n k t o n  in I’r e s h w a t e r  p o n d  o f  

Bhagalptn-.  I'he / o o p l a n k t o n  pop u la t ion  w a s  a l w a y s  a b u n d a n t  nea r  the su r fa ce  dur ing  

da y t im e .  I . ight  w a s  a s s t ime d  to be the m o s t  im po r t a n t  f actor ,  r e s po n s i b le  for d iurnal  

m o v e m e n t  ol  / o o p l a n k t o n .  Be s id es  light ,  d i s s o l ve d  o.xygen and  ava i l ab i l i ty  o f  I'ood 

m> a l so  be r espi )ns ible  for ver tical  m o v e m e n t s .

( ) | )p e i i l i c im c r  ct al., ( 19 78)  s tud ied the l im n o lo g y  o f  th re e  p o n d s  in Dh aka .

M ol la h  et al.  ( 197 9)  found  a mor e  o r  less d i r ec t  r e l a t io ns h i p  b e t w e e n  pH and  

d i s s o lv ed  o x v g e n  co n t e n t  and  inver se  r e l a t ionsh ip  o f  free c a r b o n  di o x i d e  and  pi I.
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■Mi et al . ,  ( 1 98 0 )  s tu d ied  the ccok)g> and  se asona l  a b u n d a n c e  o f / o o p l a n k l o n  in a 

pond  in T ong i .  D ha ka .  I he pi 1 IlLieUialed b e t w e en  7.5 to 9.5 a nd  d i s so lv ed  o.xygcn 

\ a r i e d  I'rom 12 lo 2 2 in g  I d u i i n g  the e . \per in ien la l  per iod .

Das  ( 19 8 0 )  wli i l e inv es t iga t ing  the g r ow th  t)f m a jo r  ca rp s  in r e la t ion  to phys ic o -  

ehe in ical  a n d  b io log ica l  f actors  oi'  t hree  ar l i f ie ial  p o n d s  found h ig he r  pop u la t ion  

dens i t )  o f / o o p l a n k t o n s  in p o n d s  that  \ se re  rich in o r g an ic  ma tt e r .

Miah et. al. ( 1 98 1 )  m a d e  a c o m p a r a t i v e  s tudy  o f  the  g r o w t h  o f  m a jo r  ca rp s  in 

rela t ion to ph_\ s i co -chemica l  and  biolog ica l  f actors  in D ha k a .

S t o r m s  (1 98 1 )  s tu d ied  on the  se asona l  d i s t r ibu t ions  o f / o o p l a n k t o n  in Oi-i‘>nlieo C r ee k  

and  the ad j ac en t  P o t o m a c  River .  The h ighes t  n u m b e r  o f / o o p l a n k t o n  ( 2 8 6 .0 0 0 /m 3 )  

w as  r ec o rd e d  in . iunc and  the lowes t  ( IK 6 /m 3 )  in I 'ebruar}' .  Ro t i f e r s  w e r e  n u m e r o u s  in 

Apri l ,  c l a d o c e r a n s  in D e c e m b e r  and  . lune and  c o p e p o d s  in l- 'cbruary,  A u g u s t  and  

Oc to be r .

Uali i i ian et. al. ( 1 9 8 2 )  su gg e s t ed  that  p r im ary  p r od u c t iv i ty  o f  a p o n d  d e p e n d  upon  the 

p h y s ic o - c h e m ic a l  c o n d i t io n  o f  w a t e r  af te r  c o n d u c t i n g  the  l im n ol o g i c a l  s tudy  oi '  four  

ponds.  l emperalL ire  and c h e m ic a l  p r oper t i e s  s h o w e d  ver t i cal  var i a t ions.  W at e r  

t e mp era tu re ,  d i s s o lv ed  o.xygen and  pi I values  w e r e  h ig h e r  at  the su r fa ce  w a te r s  than  at 

the b o t to m .  C a r b o n  dio.xide.  in con t ras t ,  w as  h ig he r  at t he  b o t to m  w'aters than at the 

sur face .

Ali  an d  I s lam  ( 19 8 3 )  s tud ied  the p h y to p ia n k to n  o f  a p o n d  in B a n g la d e s h  Agr i cu l tu re  

U nive r s i t y  ( ' a m p u s .

Ilab i l )  et al ( 1 9 8 3 )  in a s tudy  on s o m e  im po r t a n t  p h y s i c o - c h e m i c a l  cha r ac te r i s t i c s  in 

tw o  p o n d s  r epo r t ed  that  the  t r an spa ren cy  o f  w a t e r  b o d y  n o r m a l ly  ind ica ted its 

productivit_\ and  h ig he r  va lu es  o f  i r anspa renc}  migh t  be a s so c i a t e d  wi th  heav y  g ro wt h  

o f  p h y t o p ia n k to n  and  h ea v y  rainfal l .

Kliatri  ( 19 8 4)  s tu d i ed  the  seasona l  var i a t ion  in the e c o s y s t e m  a nd  o b s e rv e d  tha t  the 

t r an sp a r en cy  s h o w e d  d iv e r s e  r ela t ion wi th  p h y to p ia n k to n .  Pi !  has  nega t ive
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r c l a l ion sh i p  \ \ i l l i  free ca r b o n  d io x id e  and  posi t ive  wi th  b ic a r b on a t e ,  l i e  I'urther no ted 

tiiat p l i> lo p la nk ton  and  e h l o r op h x l l  had posi t ive  r ela l i t )nsh ip  wi th  / . oop lank ton .

Alaii i  el al. (19S5 )  stLidied n ion th l \  a b u n d a n c e  o f / o o p l a n k t o n  w ith son ic  cha r ac t e r s  

in a pond .  I'hc p o p id a t i o n s  o f / . o o p k i n k t o n  w ere  Ibiind ti) be highl> s i g n i n c a n t  but  

\ e r l i ca l  a b u n d a n c e  \ sas  ins igni f i can t  in the ir  s tudy .  1 lie grt)\vth a nd  a b u n d a n e c  o f  

/ o o p k i n k t o n  w e r e  inllLienced b \  the c o m b i n e d  elTect o f  r a in la lk  w a te r  t e mp era tu re ,  

pi i and t r a n s p a r e n c y  o f  w a t e r  but  the elTect w as  not  s i g n i l k a n t .

IJaiiu cl ill. (1 98 7 )  s tud ied  food and  feed ing  hab i t s  o f  3 6 7  y o u n g  l . a h e o  r o h i l c i  (I l am. )  

c a ug h t  f rom tw o  d i f f e r en t  p o nd s  at I ongi  l ish Seed  MuUip l i ca t io n  f a r m  o v e r  a per iod  

o f  tw e l v e  m o n t h s  are p r esen ted ,  f o o d  co n t en t s  w e r e  a n a ly z e d  th r o u g h  the  use o f  

o c c u r r e n c e  m e th o d  a nd  po in t s  me th o d .  I 'hese t w o  m e t h o d s  s h o w e d  m a rk e d  

s imi la r i t i e s  w h e n  it c a m e  to l is t ing the d o m i n a n t  food i tems ,  f h e  se aso na l  an a ly s i s  o f  

food i t ems  s h o w e d  wi th  m o n t h  to m o n th  l l uc tua t io ns  in p e r c e n ta g e  o f  m a jo r  food 

i t ems  in total  diet .

Ala in  ct al ( 1 9 87 )  m a d e  an ob se rv a t io n  on  the / o o p l a n k t o n  in ncwl}'  co ns t ru c te d  

po nd s  and  the ir  relalit)n to s o m e  m et eo r o lo g ic a l  a nd  l im no lo g i c a l  f actors  in 

B a ng la des h .

Cl iowcl luiry an d  M a j u n u i a r  (1 987)  s tud ied  the l i m n o lo g y  and the  p h y s ic o -c h e m ic a l  

f ea tures  on the  Kap ta i  f a k e  in Bang la des h .

Muintaz i i ck l in  an d  K h a l c q u c  ( 198 7)  s tud ied  the  elTect  o f  p la n k to n  b i o m a s s  on the 

rela t ive g r o w l h  poten t i a l  o f  carp.

I’a lra  and  A/ .adl  ( 1 9 87 )  m a d e  a q ua n t i t a t iv e  and  qua l i t a t ive  s tu dy  o f  p la nk ton  in 

rela t ion to p h y s ic o - c h e m ic a l  fac tors  o f  the  l l a ld a  r iver  w'ater.  Z o o p l a n k t o n  g r ow th  

cyc le  w a s  n o t i c ea b ly  less than  the ph_ \ toplankton a b u n d a n c e  a l m o s t  th r o u g h o u t  thei r  

stud> per iod .

I los sa i n  cl al. ( 19 88)  s tud i ed  the q ua l i t a t i s e  and  qu an t i t a t iv e  s t a tus  o f  the  p la nk to n  o f  

Ba sukha l i  S a l i m p u r  Ko la  Barna l  b e d .  Kot i f era w as  the  a b u n d a n t  g r oup .  Both

C h a p te r  2 .' R e v ie w  o f  L itera ture  18

Dhaka University Institutional Repository



/ o o p l a n k t o n  and  p l i \ l o p l a n k l o n  cxh ib i l c d  c o m m o n  peak  in M a \ .  / ( . )opla i iklon s h o w e d  

a se con d  peak in Sep len ibe r .

Ali  L’l  ( i l  ( 19 89 )  I 'cportcd on seasona l  \ a r i a t i o n s  tif  p l n s i c o - c h e m i c a l  and  b iologica l  

co n d i t i o n s  ol '  a po n d  in Dh aka .  T h e y  o b s e r \ e d  c o n s id e r a b l e  va r i a t ions  in w a t e r  

qu a l i t i e s  in di l l 'e rent  seasons .  The> o b s e rv e d  that  t e m p e r a t u r e  had an inve rse  

r e l a t i ons h i p  wi th  the densit_\ o f  p h v t o p la n k to n  and  d i r ec t  r e l a t io nsh ip  wi th  the dens i ty  

ol ' /c) i )plankl t)n.

Ik'jium e t  ( i l .  ( 1 9 8 9 )  s t ud ied  the l i m no lo g y  t)!'a mini  po n d  to  l lnd ou t  the seasona l  

\ a r i a t i o n  a n d  inte rre la t i i )nsh ip  be tw e en  p i n s i c o - c h e m i c a l  p a r a m e te r s  and  p la nk ton .

( ' l u m d l i e n  cl al. (1 989)  s tudied the occLirrence a nd  se aso na l  var i a t ion  o f  

/ o o p l a n k t o n  in a l i s hp on d  in r ela t ion to s o m e  p h y s ic o - c h e m ic a l  factors .  I 'hey 

r ec ord ed  the  monlhl> d i s t r ibu t ion  ol '  / o o p l a n k t o n  a nd  the ir  m a j o r  g r oups .  Ro t i f er s  

ap p e a r ed  the  d o m i n a n t  g r ou p  ( 5 2 % )  Ibllovved by p r o t o z o a n  ( 1 6 % )  and  o s t r ac od s  

(12%) .

Kh an  el al ( 19 9 0 )  r epo r t ed  that  the pr t )duct ivi ly  o f  w a t e r  b od ie s  is r el a t ed  to pi I. High  

seasona l  pH c o n d i t io n  in the w ater  ma_\ pose  s o m e  hea l th  haz a rds .  I l a rdn es s  o f  w a te r  

is directlv r e l a ted to the b io log ica l  p roduc t iv i ty .  1 l a rd n e ss  a b o v e  5 0 0 m g / l  is uns u i t ab le  

for d o m e s t i c  use b ec a u s e  go o d  qual i ty  w a te r  sh ou l d  p o ss e ss  the  ha r d n e ss  of!  70mg/ l .

Yoi i s i i l ' ( 19 9 0)  s tu d ied  p h \ t o p l a n k t o n  d y n a m i c s  in Dal  Lake.  K a s h m i r  and  s ta ted that  

tlie algal  p l a n k to n  ol lakes  cons i s t  o f  ad v e r se  a s s e m b l a g e  o f  nearlv all the m a jo r  

ta .xonomic g r ou ps .  A l t h o u g h  d i f f e ren t  p h y t o p l a n k t o n s  h a v e  d i f f e ren t  e n v i ro n m e n ta l  

r e q u i re m en t s ,  m a n y  o f  th e m  co-e. \ is t  in the s a m e  w a te r  bo dy .  H o w e v e r ,  d o m i n a n t  

ge ne ra  in the se  g r o u p i n g s  c h a n g e d  not  o n l \  f rom p lace  to  p lace  hut  a l so  seaso na l ly ,  as 

a c o n s e q u e n c e  o f  c h a n g e  in the e n v i ro n m e n ta l  c o n d i t i o n s  w i th in  the  w a t e r  body.

et ill. ( 1 99 2 )  i n ve s t iga ted  the o c c u r re n c e  and  se as o n a l  va r i a t ion  o f  rot i f er s  in a 

semi- in tensivel>  m a n a g e d  pond  in D h a k a  c i t \ ,  f h e  h ig he s t  n u m b e r  o f  rot i f er s  w as  

r ec ord ed  in Apr i l  and  the  lowes t  in Ma y .  f h e  lowes t  r ep res en ta t ion  o l ' z o o p l a n k t o n  

w a s  r el a t ed  to h igh  w a te r  t e m p e r a t u re  and  k)w turbidi ty.
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I k ' ” uiii cl al ( 1 9 9 4 )  rL-porlcd ihc llucUialii)n in llic pliNsicD-chci i i ical  p a r a m et e r s  o f  

. ' ,enii-inleiisi\el_\ m a n a g e d  l l shpond .  I hc_\ c o m p a r e d  the d eg r e e  ol ' \ar iabi l i l_\ '  of’ each 

phys ica l  o r  c h e m ie a l  pa ra met e r s .  The pi I value  o f  the  po n d  w a s  found to have  the 

lowes t  \ ariabilit_\ \ sh i le  c a r bo n a t e  had  the  h ighes t  v a r i a b i l i t \ .

Kh an  ( 1 9 9 4)  s t ud ie d  the  pli_\ sieal  and  ch e m ic a l  l im n o lo g )  o f  lake kaptai .  B a ng la des h ,  

the largest  m a n  m a d e  lake o f  So u th  faisl Asia .

Wiii i  et al.  ( 1 99 4 )  o b s e r v e d  that  the bas ic p l l  p r o m o t e  d e g r a d a t i o n  o f  O p s  pes t i c ides  

in w a te r  s a m p l e s  by s t ab i l i z ing  the m o r e  pheno l i c  s t ruc tures .

Haii ik ( 19 9 3)  s tud ie d  the / o o p l a n k t o n  a b u n d a n c e  in a f re shv \a ter  iLsh- farming po n d  in 

Wes t  Ik 'ng a l  in r e l a t ion to s o m e  e n v i ro n m e n ta l  f actors .  W i n te r  s u pp o r te d  the 

ma .x imum a b u n d a n c e  of/AX>plankton and  w as  m i n i m u m  in s u m m e r .

A b i i h a c k c r  c t  ( iL  ( 1 99 6 )  i nvest iga ted  the p h \ s i c t ) - e h e m ic a l  and  b io log ica l  a s pec t s  o f  

\ sa te r  f rom l i _ \ \ a k o n d a n  Ca n a l  oi'  C a u \ e r \  R i \ e r  and  ind ica ted  high levels  o f  

ch lo r i des  a nd  c a lc iu m ,  w h ich  m a d e  the w a t e r  un su i t a b le  for  h u m a n  use.  I 'hey r ec od ed  

Dii i toms.  Melosirci grcinu/dla. M. sulccihcim, C 'yclote/hi iiie?ieghinicin(i, Pleurosigma 

c/ngiiUiliiJii and  w e r e  the  d o m i n a n t  po l lu t ion- to le ran t  species .

IJais, L’t (il. ( 1 9 96 )  i n \ e s t i g a te d  the c o m p a r a t i v e  r e l a t io nsh ip s  be t w e e n  e h l o r o p h \ l l  ‘a '  

and  h> d r o sp h cr i c  f ac tor s  o f  the  tw o  f re shwate r  lakes  a n d  a l so  the t roph ic  s ta tus o f  the 

tw o  lakes.  I'hc low con c en t r a t io n  o f  chi  ' a '  in o n e  lake w as  d u e  to p r es e nc e  o f  

p e r m a n e n t  turb idi ty.

Uirasal  ( 1 9 9 6 )  s tud i ed  the p r ima ry  p r odu c t iv i ty  o f  a m a n  m a d e  lake in Karna t aka ,  

f l ic s tudy  rev e a l e d  that  lake to be unp ro d u c t iv e  and o l ig o t r op h ic  in nature.

C h a n g  a n d  K n t /  ( 19 9 6 )  SLiggested the weekly sampling o f ground water during 

growing season to avoid missing o f  peak nitrate level.

C h a u r a s i a ,  S.  ( 1 99 6 )  s tud ied  the seasona l  l luctuat i t )n o f  tlie m a jo r  / o o p l a n k t o n  

c o m m u n i t i e s  ol a pt)l luted wate r  tank.  She  recorde d  b im o d a l  pat t ern o f  l luc tua t ion  

by total / o o p l a n k t o n  and rot i f er s  wh i l e  c o p e p o d s  s h o w e d  a s ing le  peak.  She a l so
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found the l ini i tcd m ig r a t io n  o r d i r f c i ' c n l  /A)oplai iklonic g r o u p s  \silli dep th ,  I icr  s tudy  

rcNcalcd h ig he r  po |n i l a t ion  o f  rot i fers  and  eopep i )ds  in su r fa ce  w a te r  and  e l a d o e e r a n s  

in d e e p e r  \ saler .

(I'iKiiiii et  al ( 19 9 6)  co l l ec te d  the da ta  to stud> the d i s t r ib u t ion  o f  o r g an ic  m a t t e r  in 

tw o  f re sh w at e r  lakes.  , \ e e o r d i n g  to the ir  s t u d \  N o ;  pe a k  p r ec ed ed  the C O D  pe a k  in 

win te r  se aso n  that  clearl_\ ind ica ted  that  a m b i e n t  d i s s o l ve d  o x y g e n  levels  w'cre 

su f l i e i en t  to o x i d i / e  botli  o r g an ic  c a i b o n  and  o \ \ g e n .

I lo s m ai i i  cl al. ( 19 9 6 )  s tud i ed  the C a l c i u m  C a r b o n a t e  sa t u ra t io n  index and  its 

in l l uenc e  on  p h y t o p l a n k t o n  in s ix teen  lakes.  A c c o r d i n g  to the ir  s tu dy  the rate o f  

deposilit .)n w as  d i l ’ferent  in va i i o us  lakes.

Kai ir  et al. ( 1 99 6 )  s tud i ed  abio t i c  and  bit)tic c o m p o n e n t s  o f  a f r e sh w at e r  pon d  on 

m o n th l y  bas i s  for  s ix mo n th s .  Ph_ \s i co -chemica l  an a ly s i s  o f  the po nd  w a t e r  r evea led  

high  v a l u es  o f  a lka l in i tv .  ha r dness ,  ch l o r i des  and  ni t r ates ,  show ing that  w a t e r  o f  this  

pond w a s  po l lu ted .  I his  w as  fur ther  c o n l l r m e d  b \  the p r e s e n c e  o f  po l lu t ion  indicato r  

spec ies  in the pond .

Kliai i  ( 1 9 9 6 )  s tu d ied  on co m m u n i t v  s t ruc tu re  a nd  eeo log> o f  m a c r o b e n th i c  

inve rt ibra te  i 'auna o f  Lake  Kaptai .  B a n g la d es h  on the bas is  o f  m o n t h l y  s a m p l i n g  for 

full two  yea rs .

iVlajalian c( al.  ( 1 9 96 )  se lec ted  three  p o n d s  to c o n d u c t  p roduet iv i t}  s tudies .

M a x i m u m  gr oss  p r im a ry  produet ivi t>'  w a s  r ect)rded in the  m o n th  ol'  M a y  and  the

lowes t  in the m o n t h s  o f .k i ly .  N o v e m b e r  a n d  S ep te m b er .

K u m a r  ( 1 99 6 )  s tu d i ed  the m on th l y  and  d iu rna l  va r i a t io ns  o f  p h y s ic o - c h e m ic a l  fac tors  

o f  iish f a r m in g  p on d .  T h e  w a te r  t e m p e r a t u r e  r an ge d  b e t w e e n  2 0  and  39 C with 

m i n i m u m  and  m a x i m u m  va lue o b ta in in g  in Ja n u a r y  a nd  . lune re s pec t ive ly .  1 he r ange  

ol p l l  (7 .4 -8 .8) .  1 ) 0  (3 .0 -9.5  ppm) ,  b ic a r bo n a t e  a l ka l in i ty  ( 1 5 0 - 2 8 0 p p m )  ind icated the 

eu t rop h ic  na tu re  t)f the pond .  T h e  da ta  pe r t a i n in g  to s i m p le  co r re l a t ion  and  co-

e f l k i e n t  s h o w e d  that  the t e m p e r a t u re  w a s  s ig n i l i c an t ly  co r r e l a t e d  wi th  p l l  (0.920) ,

but  o the r  p a r a m e t e r s  did not  s h o w  a n y  m a r k e d  cor re la t ion .
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H os sa in  ct al (1 99 7)  .studied tlic ph>sicH)-chcmical  p a r a m et e r s  ot '  the Ikis i ikhal i -  

S a l i m p u r  K o la - lk i r n a l  heel ,  a coi i ip le t e l \  c losed  sy s t em  Hood plain,  Tl ie  tu rb id i ty  

\ a l u e s  ol '  the lh)od pla in w as  a l m o s t  t r anslucen t ,  conduc t iv i ty  va lu es  w er e  found 

h ighe r  in c o m p a r i s o n  to s o m e  o the r  aqua t i c  c c o s } s t e m  and  d i s s o lv ed  o x y g e n  

m a in ta in s  an inve r se  r e l a t io nsh ip  wi th t emper a t u re .

Kal) ir  et al. ( 19 9 7 )  m a d e  a qua l i t a t ive  and  q u an t i t a t iv e  s tud)  on the / . oop lank ton  fro 

N oak ha l i  N or t h  n t )odplain.

IJhiiiyan a n d  N e s a  ( 199 8)  s tud ied  the se aso na l  \ a r i a t i o n  on the o c c u r r e n c e  o f  s o m e  

/ t )o p la n k to n  in a f i shpond  o f  Ra j shahi  l ' n i \ e r s i ly  c a m p u s .  Ba ng la de sh .
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3.1 S tu d y  p la ce  iiiul per io d  :

I he sl i id) w a s  c o n d u c tc d  in ihc Ciulshan- lki r idhai-a Lake  thal  l ies in the posh  a rea o f  

D h a k a  c i l \ .  a k)ng,  nar row pe renn ia l  sha How  w ate r  bo d y  s t r e t ch in g  in nor th  sou th  

d i rec t ion .  The lake is fed by a n u m b e r  o f  d o m e s t i c  s e w e r  d r a i n a g e  I rom the 

sLirrounding a reas .  T h i s  lake is co n n e c t e d  to L akk ha ,  a t r ibu ta ry  ol '  Ik i r i ga ng a  River  

by a n a r r ow  cana l  nea r  R a m p u r a .  T h i s  lake ca r r i e s  m a in ly  s e w e r a g e  w a te r  e.xcept in 

rain_\ se aso n ,  w h ic h  ge t s  rain-  wate r .  T h e  lake is s i tuated  b e t w e e n  2 3 ‘’37^ N to 23"48^ 

N l a t i tude a nd  b e t w e e n  90 ' ’ I .Vl: to 90 ' ’29^l '  l on g i tude  ( I . W .T .A . ,  D hak a) .  T h e  s tudy  

w a s  c o n d u c t e d  in tw o  and h a i f c o n s e c u t i v e  yea r s  i rom A u g u s t  1999 to Ja n u a r y  2002 .

3.2 S a in p l i n »  d e s ig n s  :

The s tu dy  lake w'as d iv ided  into three  s a m p l i n g  s t a t ions  in o r d e r  to get  the 

r ep re se n ta t i ve  v a l ue s  o l ' d i f f e re n t  w a te r  qua l i ty  p a r a m e te r s  and  to d o c u m e n t  the  spat ial  

va r i a t ion  in r e la t ion  to s e w e r  d i s c h a r g e  point .  'I’he  se lec ted  s t a t ions  ha v e  been  s h o w n  

in I ' i g - I . it w a s  ne c es sa r y  to d iv ide  sa m p l e  a re as  o l ' t h e  lake at va r io u s  po in t s  be tw e en  

N u t u n b a r i d h a r a  l i r i dge  and  Ciulshan-1 l a l t a la .  Tlie des c r i p t io n  o f  the  se lec ted 

s a m p l i n g  s i t es  a re  g ive n  below :

Station-1 (Nursery urea o f Baridliara Bridge) : it is l ocated  in the nor th o f l i a r i d h a r a  

Ik id g e .  I he  s t a t ion  lies in the  p lant  nu r se ry  a rea ( i ^ a te - l ) .

Station-2 (Culslian Taltala) : It is l ocated  in the h u m a n  se t t l e m e n t  area.  T h i s  s ta t ion 

rec e ives  s e w e r a g e  canal .  Lake  w a te r  is used ibr  va r i ous  p u r p o s e s  like w ash ing ,  

c l ea n in g ,  b a t h in g  etc in this  area .  Th i s  si te is po l lu ted as  d o m e s t i c  w as te s  m ix  up wi th  

the w a t e r  o lT h e  lake d ur in g  dry  se aso n  (i’late-2).

Station-3 (Ram pura Bridge area) : 1 iiis si te is located  ve ry  n e a r  tlie o p e n  a rea  and  

has  the  f aci l i t ies  for  p u m p i n g  ou t  o f  w a t e r  w h e n  nec essa ry ,  ' f h e  co l o r  o f  d i s ch a rg e  

w a t e r  is b l ack ish ,  ( i’ late -3)

Sampling : S a m p l i n g  is the h r s t  e l ’I'ective elTort and  o ne  o f  the m o s t  impo r t an t  parts  

ol any  b iok)g ica l  o r i en te d  re sea rch  w'ork. T h e  goal  o f  s a m p l i n g  is to obta in  a por t ion  

o f  the w a t e r - b o d \  that  is t ruly  r ep resen ta t ive .  The m o s t  cr i t ica l  l ac to r s  a re  po in t s  o f  

s a m pl in g ,  f r e q u en c y  o f  s a m p l i n g  and  m a in te n a n c e  o f  integr i ty  o f  the  sa m p l e  for the 

ana lys i s .
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Fig. 1. Map o f Gulshan Lake.
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Types o f  samples : At each fixed station, chosen with respect to the information 

desired and in conformity to local conditions, three samphng depths were considered: 

the lake surface, compensation layer and the lake bottom. Samplings were done for 

this research work from August 1999 for the limnological study o f a shallow lake in 

order to know the condition o f the lake. The most important components o f the 

aquatic ecosystem have been selected. These are -  water, plankton, benthos and fish.

Sampling schedule and frequency : The study was based on fortnightly sampling at 

three different stations, generally during first and fifteenth o f  each month. All three 

stations were monitored on the same day within a three hours time in order to get a 

'snap-shot’ o f the lake. Water samples for physico-chemical and benthos were 

collected from the selected marked areas between 9.00 to 12.00 hours on the sampling 

days. Zooplanktons were sampled fortnightly from three different layers -surface, 

compensation and bottom at 6 am, 12 noon and 6 pm.

Photograph-1 Side view o f  sampling station-1 o f  the studied Gulshan Lake
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Photoeranh-2. Side view o f  samnline station-2 o f the studied Gulshan Lake

Photoeranh-3 Side view o f  samnline station-3 o f  the studied Gulshan Lake
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3.3 \lc(li()(l()lo<fi> lo r  w a t e r  qi ial i l }  p a r a i n e l c r s  :

Collection of water : 1 lie w a t e r  sa m p le s  I'roiii l liree dep th  i.e. sur face ,  e o m p e n s a t i o n  

and  bd t lo m w er e  t aken  f rom three  slal i t )ns iising a K e n i m e r c r  W a te r  S a m p l e r  ( M o d e l  

19()-l>.K)7) and  p r es e rv e d  in plast ic vials.  T h e  physical  and  c h e m i c a l  p a r a m e te r s  o f  

the s tu d ied  lake w e r e  a n a l > / e d  im m e d ia te ly  af te r  co l l ec t ion

Analytical niclliods : W a te r  s a m p le s  f rom three  s t a t ions  u e r e  for r e c o rd in g  o f  

t e m p er a t u re .  t urbidi t>.  d i s s o lv ed  o. \>gcn  (DO ) ,  free c a r b o n d i o x i d e  (C'C);). h v d r o g e n -  

ion eoncen l ra t i t )n  (pi I), a lkal ini t} .  ha rdn es s ,  a m m o n i a  and  ni t r i te,  f h e  a p p a r a t u s  used 

to a n a l \ / e  the c h e m i c a l  a n d  physical  p a r a m e te r s  w as  the Uni ve r sa l  A q u a c u l t u r e  l e s t  

Kit M o d e l  no-11 '2  o f  l l a c h  C o m p a n y .  U .S .A.

Tcinperatnre : f h e  w a te r  t e m p er a t u re  o f  three  s ta t ions  w as  r ec t t rded wi th  a c e n t ig r ad e  

t h e r m o m e t e r  d ip p in g  into the  w a te r  bod> at the t ime o f  s a m p l i n g ,  f h e  co r r e s p o n d i n g  

air  t e m p e r a t u r e  o f  the l a k e ' s  bank  w as  r ec ord ed  at the s a m e  t ime.

Depth : f h e  a v e r a g e  d ep t h  o f  d i f fe ren t  s ta t ions  w as  r e c o rd e d  in the  Held wi th  the help  

t)f l ong  b a m b o o  pole ,  f h e  b a m b o o  po le  w a s  d ip pe d  in w a t e r  till it r e a c h e d  to the 

bo t tom ,  then the length  o f  the wet  part  o f  b a m b o o  w a s  m e a s u r e d  wi th  the he lp o f  

m e a s u r i n g  t ape,  f h e  d ep t h  o f  each s ta t ion w a s  m e a s u r e d  a nd  m e a n s  dep th  w as  

ca lcu lated .

Transparency : f r a n s p a r e n c y  o r  the level  o f  light p en e t r a t io n  w a s  m e a s u r e d  by 

low'cring a " S e c c h i  d i s c "  into the  w a t e r  until  it Just  d i s a p p e a r e d  and  m e a s u r i n g  the  

l ength o f  rope  b ea r in g  S ecc h i  disc by a m e a s u r in g  t ape  in cm .  f h e  d isc  w a s  then 

a.seended and  the d i s t a n c e  at w h ich  the d isc  Just  r ea p p ea r ed  w a s  ob se rv e d ,  f h e n  the 

m e a n  o f  the se  tw o r ea d i ng s  o f  secclii  disc w as  noted as  t r a n s p a r e n c y  in c m  or  me ter .

Disc ju s t  discippenred \ disc jiisl a p p ea red
1

Transperencv  

K
I )

W here .

K T r a n s p a r e n c y  c oe f n c i e n t .

D S e c c h i ' s  d i sc  r ea d ing

1.7 ( ' o n s t a n t  factor
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Dissolved oxy'f>L’n (D O ) : I lie dc l cn i i in a l io n  o f  D O  is d o n e  wi th  the I IAC' II  e m p l o y  

W i n k l e r ' s  m e t h o d  p r ov id ed  in IIAC'II  Kit.  In the  d e t e r m in a t i o n  o f d i s s o K e d  o x y g e n  

s a m p l e s  are t r ea ted  v\ith Vla ng a n o us - s u l f a t e  and  a l ka l i ne  i o d i d e - a / i d e  r ea g en t s  to 

Ibrm on o r a n g e - b r o w n  p rec ipi ta t e .  Sul fu r i c  ac id  is ad de d ,  w h ic h  reac ts  wi th  the iodide 

10 r e l ease  iodine .  The free iod ine  is then t i t rated wi th  s t a nda rd  s o d iu m  th iosu l fa t e  

solut ion ,  r i ie co n c en t ra t i o n  o f  1 ) 0  is direetl> p r t )por t ionai  to the  a m o u n t  o f  t i t rant  

used.  T h e  q u a n t i t \  o f  D O  thus  e s t im a te d  w as  e.vpressed in m i l l i g r a m s  pe r  li ter o f  

w a te r  (mg/ l ) .

I 'rcL’ cufhoinlioxide : Uni t  o f  free ca rbondio.xide w as  d e t e r m i n e d  in the sa m p l e  b \  

l itrati t)n m e t h o d  b> us ing  a I I.AC.'I I Kit.  S a m p l e  w as  t i t ra ted w ith s t a nd ar d  s o d iu m  

h_\dro.\ ide to the  ph e n o l p h th a l e in  end  point .

//ydro^en ion concentra lioii (I* " ) : The p i !  va lue  w a s  m e a s u r e d  us ing  a pi I me te r  

( I I A N N A .  m o d e  No .  C-lOO).  S o m e t i m e s  I IA C I I  W a te r  Q u a l i ty  I'est S t r ips  ( 5 - i n - l ,  

Cat .  2 7 5 5 2 - 5 0 )  w a s  a l so  used for the t e s t ing  purpose .  I he t e s t ing  st r ip  was  d ip pe d  in 

the sa m p l e  for o n e  se con d .  1 he st r ip w as  r e m o v e d  f rom the  w a t e r  a nd  kept  for 30 

s e c o n d s  w i thout  sha k ing .  Then the co lo r  o f  the  str ip pa ds  w a s  c o m p a r e d  to the  co l o r  

cha r t  g ive n  in the  bot t le.

Aniinonia and N itrite  : D e t e r m in a t io n  o f  a m m o n i a  a nd  ni t r i te in sa m p l e  w a t e r  w er e  

d o n e  b} the  c o l o r  c o m p a r a t o r  me th od .  S a m p le  t aken  into tw o  tu be s  o n e  in un t rea ted  

and  o the r  t r ea ted  wi th  r ea gen t s  and  ind icators .  C o l o r  d i sc  for  each  test  w a s  used to 

c o m p a r e  the  co l o r  o f  un t rea ted  sa m p le  w ith the co lo r  o f  t r ea ted  sa mp le s .  C o m p a r i s o n  

w as  m a d e  by n a ke d  eye .  Nes s l e r  r eagen t  m e th o d  w as  ap p l i ed  for  ob ta in in g  the a m o u n t  

o f  total  a m m o n i a  in the sa mple .  T h i s  m e th o d  is a sens i t ive  s ingle  r ea gen t  test.  

In t e r fe ren ce  d u e  to high w a t e r  h a r d n e ss  w as  e l i min a t ed  b> a d d i n g  Ro c he l l e  salt  in the 

sa mple .  Ni t r ive r  .3 nit r i te r eag en t  w as  used to d e t e r m in e  the  a m o u n t  o l ' N i t r i t e  in the 

water .

Hardness : T h e  d e t e r m in a t i o n  o f  h a r d n e ss  c o n c en t ra t i on s  in w a te r  w as  a l so  bas ed  on 

t i t rat ion met lu)d.  I he w a te r  sa m p le  is bu f fe red  to a pi I o f  10.1 w h e r e  the test 

(unct ions  best .  A n  o r gan ic  d>c is a d d e d  w h ich  reacts  wi th  caiciLim and  m a g n e s i u m  

ions  to g ive a r ed -c o l o re d  comple.x.  I he solu t ion  is then  t i t ra ted wi th  s t a ndard  1:DTA
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to a blue end point. The amount o f EDTA titrant is directly proportional to the 

concentration o f total hardness (as CaCOj).

Alkalinity : Alkalinity was determined by the phenolphthalein method. The 

phenolphthalein alkalinity is determined by titration with sulfuric acid to a pH o f 8.3 

(phenolphthalein end point) and registers the total hydroxide and one half the 

carbonate present.

Photograph-4. Showing the researcher working with Ha CH KIT for determination
of water quality parameters
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Photograph-5. Showing the researcher working with HACH KIT for determination
o f water quality parameters

Photograph-6. Showing the researcher working with HACH KIT for determination
of water quality parameters
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3.4 Hiolofj ical  paramctcMs :

3 . 4 . 1 / ( )<) i) lankton :

Collection o f siiiuples : S a m p l i n g s  w e r e  d o n e  from d i l ’I crcnl  l a \ c r s  o f  ihrcc  s ta t ions  

\si th a  Kcn in ici ' cr  W a te r  S a m p l e r  ( M o d e l  I 9 0 - l > 3 0 7 )  u s in g  an e n g i n e  boat .  P lank to n  

w as  co l l ec t ed  b> f i l ter ing t\\ent_\ l i ters o f  w a t e r  t a k en  f rom w i th in  2 5 0 - m "  a reas  

lhrt)ugh a net  o f  63| . im me sh  s i / e  and  final l )  conee i i t r a t ed  to 50 ml.

I’rcscrviition o j samples : T r a n s e a u ' s  so lu t ion ,  p r epa red  by m i x i n g  6 0 m l  o f  dis t i l led 

w a te r  wi th  30  mi ab s o lu te  a l coho l  and  10ml f o r m a l d e h y d e  w a s  used  to p rese rve  

co l l ec ted  s a m p l e s  in the  p last ic  bot t l es .  I he  c o m p o s i t i o n s  o f  p r e se rv a t i v e s  w e r e  60  ml 

dis t i l led wate r .  30  ml  ab s o lu te  a l coho l  and  10 ml  fo rmaldeh}  de.  f i v e  ml  o f  g lyce r ine  

was  a d de d  lo a b o v e  100 ml  solut ion  to m a k e  5% .  w h ic h  p r ev e n t  the  p l a n k to n s  f rom 

be ing  britt le.

M oiiiitiiif ’ F lu id  : 10% g ly c e r in e  solu t ion  in dis t i l led w a t e r  w a s  used as  m o u n t i n g  

l luid for the  p re p a ra t i o n  o f  t e m p o r a r y  s l ide  for  m ic r o sc o p ic  s tud ies .  A q u e o u s  eos in  or  

co t ton b lue and  l ac to ph en o l  w e r e  Lised as  s ta in and  as  m o u n t i n g  l luid,  wh ich  

faci l i ta ted a c l ea r  view o f  the ma te r i a l s  u n d er  m i c r o s c o p e  and  be t t e r  con t ras t  for 

p h o t o g r a p h ) .  C o m p o s i t i o n s  o f  lactophent) l  w er e  20 ml p he no l .  20  mi  lactic ac id,  40  

ml g l} ce r i n e  and  20  ml  d is t i l led wate r .

Ohseryatioit : The p r e s e r \ e d  .samples col l ec ted  in the  p last ic  bo t t l e s  w e r e  t r anspor ted  

to the  l a bora to ry  for an a ly s i s  o f  p lank ton .  T h e  bot t l e c o n t a i n i n g  the p la nk to n  w ere  

sh ak en  g e n t l \  for p r o p er  mi.xing, f rom w h ic h  I ml  s u b - s a m p l e  w a s  d r a w n  w ith p ipet te  

into the  S e d g w i c k  Ra f te r  C'ount ing C'ell ( K n o w n  as  S -R  Ce l l ) .  The c o u n t in g  cell  w a s  

then co v e r e d  wi th  a g la s s  s l ide and  e x a m i n e d  u n d e r  a c o m p o u n d  b in oc u la r  

m ic r o s c o p e  at a m a g n i l k a t i o n  o f  I OX.

Ideiifijica tio ii : I he / . oo p la nk to ns  w er e  identil ' ied by t a x o n i m i c s  k e ) s .  i dent i fy ing 

cha rac t e r i s t i c s  a n d  speci f ic  f igures  fo l lowing  War d  and  W h i p p l e  (1 959) ,  M e l l a nb y  

(1963) ,  N e e d h a m  and  N e e d h a m  (1 966) ,  I 'onapi ( 19 8 0)  a nd  l i h o u y a i n  & A s m a t  

(1992) .
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liiiiin ien ition  o f  P la itk lo ii: Al ' lcr  idci i t i l lcal ion o f  p la nk to n  in cach  s a m p l e  llic> wer e

then en i i ine ra ted  Ibr the stLicl\ o f  a b u n d a n c e  o f  p l a n k to n s  in the i i u e s t i g a t e d  area.  A

total  o f  20  out  o f  !()()() sub  ce l l s  o f  S -R  cell  u e r e  r andoml>  e x a m i n e d  for  each  sa m p le

and  the i ) rgan i sms  fal l ing within  the 20  sub  ce l l s  wei'C co u n t ed .  I he s a m p le s  w er e

e x a m i n e d  for th ree  t im es  for each  and then the a v e r a g e  c o u n t s  \ se re  t a ken  for fur ther

calcLilat ion.  I he total  n u m b e r s  o f  p la nk to n s  u e r e  e s t i m a te d  b \  f o l lo w in g  the fo rmula

g iven  be lo w:

A .V ( '  A- .V 

/. V )'

W he re .

N N u m b e r  o f / o o p l a n k t o n  pe r  liter o f  o r ig ina l  wate r .

C.' V o l u m e  o f  the co n c e n t ra t e d  sa m p le  in ml.

I. V o l u m e  o f  the o r ig ina l  w a t e r  e.xpressed in liter.

A A v e r a g e  n u m b e r  o f / .o o p l a n k t o n  o b s e r v e d  in 20 su b  ce l l s  o f  the  S -R  cell

X N u m b e r  o f  fo tal  ce l ls  in the  S -R cell.

N u m b e r  o f  coLinted sub  cel ls  o i ' t h e  S-R cel ls

3.4 .2 I k i i t l io s  :

f h e  c o m m u n i t y  o f  o r g a n i s m s  l iving on  the  b o t to m  o f  a w a te r  b o d y  is ca l l ed the 

be n t ho s  form a very imp or ta n t  col l ec t ion  o f  food i t ems  o f  l lshes.  e s p ec ia l l y  b o t t om  

feeders.

ColU’ctioii o f  samples : f o r  the pu r p o se  o f  b en t h o s  sa m p l i n g ,  soil  s a m p l e s  f rom a 

n u m b e r  o f  po in t s  o f  ea ch  se lec ted  s t a t ion  w er e  ca r r i ed  out  by  L-kmen D r e d g e  co v e r in g  

an  a rea o f  225  c m “ from an a n c h o r e d  boat .  T h e n  the s a m p l e s  w'ere pa s se d  for w'ashing

th r ou gh  a se r i e s  o f  s t a ndard  brass  s i eves  o f  m e sh  s i / e s  2 m m .  I m m  and  0 . 1 4 9 m m .  The

ben thic  o r g a n i s m s  r e m a in in g  on  the s i ev es  w e r e  co l l ec te d  wi th  ca re  into p las t ic  vials  

c o n t a in i n g  5 %  fo rmal ine ,  f h e  vials  w er e  l abeled  p r ope r l y  and  t a ken  to  the l abora to ry  

for stud}' , f h e  p r ese rve d  sa m p le  f rom e a c h  vial w a s  po ur ed  on a c l ean pe t r id i sh  

co n t a i n i n g  (.listilled wate r .

Identification o f  Benthos : f o r  stLidy the s a m p l e s  w e r e  kept  tor  48  hour s  in the 

l abora to ry  to al low the a n i m a l s  [o  ha rde n  ( M ai t l a nd  a n d  l l e ed s p i th .  1974).  T h e
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pi 'cscl 'vcd a n i m a l s  w e r e  then I rans fc r rcd to a pci r id ish a nd  w a s h e d  wi th  lap w a te r  to 

r e m o v e  the r em ai n in ' !  w a s h a b l e  de t r i tus  and  mu d .  T h e n  the  ben th ie  t ) rgan i sm s  w er e  

sep a ra ted  and  co u n t e d  into d i f l ’e rent  m a jo r  t a \ o n t ) m i e  g r o u p  b_\ us ing  m a g n i f y i n g  

g lass  a n d  e a le u l a t ed  as n u m b e r  o f  ind iv idua l s  'm . The b e n t h o s  w a s  ident i f i ed  

ae e o r d in g  to W a r d  and  \M i ipp le  (1959).  N e e d h a m  and  N e e d h a m  (1 966) .  Ali  (1 973) ,  

I s saque ( 1 9 7 5 )  and  M a e a n  ( 1959).

3.4.3 Food  an d  Kecdin<> habit  of Fish an d  (he ir  th ;

1 he p r esen t  s tudy  w a s  e o n d u e te d  on food  and  fee d ing  hab i t s  o fTl ir ee  spe e ie s  o f  m a jo r

ea rp  such as  C a t l a  cciUti, Lciheo rohila  an d  L. ccillnisii.

Suiiipliir^ schedule and frequency : M o n t h l y  s a m p l e s  w e r e  co l l ec te d  b e t w e e n  P '  to 

.y '  d a \  o f  ea ch  m o n th  wi th the help  o f a  ' s e in e  net '  and  ' e a s t  net '  o r  ha n d  net  h av i ng  

me sh  s i / e  1-2.5 inches  and  1-4 inches.

Time of sanipHn<> : ( i e n e r a l K .  the  sa m p le s  w er e  co l l e c te d  at  month i}  bas i s  f rom 9 

A M ,  to 12 PM.  and  3 PM to  6 PM.  S a m p l i n g  w as  d o n e  in ea r l y  h o u r s  o f  the d ay  to 

avoid  the  e f fec t  o f a n y  d iu r na l  rh_\ thm in f ee d ing  and  d i f f e re n t  d ig e s t i on  o f  va r iou s  

fond i tems.

Idenlification o f  fish specimens : Co l l ec te d  fish s p e c i m e n s  w e r e  ident i f i ed  wi th  local  

and  sc ien t i f i c  n a m e  fo l low ing  the w'ork o f  f l a m i l t o n  (1 92 2) ,  R a h m a n  ( 194 4) ,  M o n r o  

(1955) .  D ay  ( 19 58 ) ,  I ' i s ch e r  (1974) .  C h a w d h u r )  ( 1 9 8 1 )  a n d  S ha l l  and  Q i id du s  (1982) .

Growth rate o f  three m ajor carps : The a v e r a g e  grow th r at e o f  the  se lec ted  96 fish 

spec ies  w e r e  ca lc u la t ed  in 12 m o n t h s  r ang ing  f rom f76  n u n  to 4 f 0  m m .  147 m m  to

458  m m  a nd  135 m m  to 365 m m  in a v e r a g e  total  l eng th  for ccilla, L. rohila,

/.. cdlhciMi. r c s pcc t ive f )  a nd  3f()  g to 1000 g, 365  g to f 0 5 0  g and  192 g to 6 3 0  g for 

C. cdlld. I., rohila, L. calhasii. in weigfi t  r e spec t ive ly .  For  ca lc u la t in g  the  co -e f f i c i en t  

o f  correla t i i )n (r) o f  l ength and  weigh t ,  the m e th o d  by ( ’ro.xton el at. (1 968)  w as  

fol lowed.

Preservation o f  }>ut : I'he gu ts  o f  the co l l ec te d  f ishes  w e r e  r e m o v e d  wi th  the help  a 

pai r  o f  sc i s s o r  and  fo rccps  im m ed ia te ly  a f te r  the m e a s u r e m e n t  o f  total  length.  T h e  

col l cc ted  gu ts  w e r e  injec ted  wi th  X y lo e a in e  to p r ev e n t  the  b reakdow'n  o f  the food
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nia le r i a ls  in the s t o m ac h s .  Co l l cc tcd  gu ts  w e r e  then p r es e rv e d  in 10% l 'ormaldeh_\ 'de 

soki l ion  in p las t ic  co n ta in e r .  l -ach o f t h e  co n ta in e r s  w a s  then  p ro p er K  labe led  wi th  the 

n ec es sa r )  in lb r ina t io n  such  as  date,  total  n u m b e r  o f  guts ,  sp e c ie s  n a m e ,  length g roup,  

t im e  o f  s a m p l i n g  etc.  /Mte rwards .  the s p e c im e n s  w e r e  t a ken  to the I ' i sher ies

I ,abt)rator_\ o f t h e  D e p a r t m e n t  o f / o o l o g \ .  l 'ni \ers i l_\  o f D h a k a  for fur the r  anal_\ sis.

Ainilysis of co iilc iils  : No  s ingle  m e th o d  is ad e q u a t e  ibr  gut  an a ly s i s  ( A / a d i  el al. 

199-1). I he re  fore,  t hree  m e t h o d s  i.e. oc c u r re nc e ,  point s  ( v o l u m e )  and  i l i l lness m e th o d s  

u e r e  fo l lo w ed  to get  a deta i l ed  idea abo u t  food co n t en t s  o f t h e  llsh s to m ac h .

Oeciirrence method  : I he n u m b e r  o f  s to m a c h s  in w h ic h  each  food i tem occ ur red  

e xp r e ss ed  as  a p e r c en ta g e  o f t h e  total  n u m b e r  o f  s to m a c h  wi th  food.  This m e th o d  w as  

sug ge s te d  b \  A l l en  (1 915) ,  I ' rost .  (1939.  19-16 b. 1954),  1-rost & W e n t  ( 1940) .  I lar tely 

( 1940 .  1947.  1948)  H un t  &  C a rb i n e  ( 19 3 1), l . ag le r  ( 1956) .  O k e d i  (1971) .  W i l lo u g h b y  

and I 'wedd le  (1 978) .  In the  p resen t  s tudy,  this  m e th o d  w a s  fo l lo wed  to l lnd out  the 

f requenc) '  o f  o c c u r r e n c e  o f  m a jo r  food i tems.  O c c u r r e n c e  m e t h o d  has  a d i sa dva n t age ,  

too.  It d o e s  not  t ake  into ac c o u n t  the  n u m b e r  and  s i / e  ol'  o r g a n i s m s  present .  T h e  

f o l lo w in g  p o i n t ’s m e t h o d  w a s  used to o v e r c o m e  this d i sa d v an t ag e .

Points method : Po int s  m e th o d  is the bes t  and  mos t  s i m p le  a nd  ea s ie s t  m e th o d  l l y n e s  

(1 95 0)  r ep or t ed  all the m e t h o d s  used in s tu dy ing  food o f  f ishes  a nd  c o n c l u d e d  tha t  the 

poin t s  m e th o d  as  the m o s t  sa t is fac tory  m e th o d  because ,  it w a s  qu ic k  and easy ,  it 

r equ i red  no  specia l  ap p a r a tu s  for the  m e a s u r e m e n t ,  it w a s  not  in f luen ced  by the 

iVequent o c c u r r e n c e  o f  a  sma l l  o r g an i s m  in smal l  n u m b e r s  nor  o l ' h e a v y  bodies .  In this  

m e th o d ,  food i t ems  p r ese n t  in the  s to m ac h  w er e  iden t i l l cd  as  far as pos s ib le  and  

p laced  in the ir  v a r i ous  food i t ems  and  then each  food i t ems  w a s  al lot ted poin t s  to the 

v o l u m e  ol it p r esen t  in the s t o m ac h .  In this wa\ '  one  large o r g a n i s m  co u n t e d  as mu c h  

as severa l  sma l l  ones ,  f h e  largest  v o l u m e  Ibund in a p r e l i m in a r \  s tudy  w a s  al lot ted 

100 points .  In a l lo t t ing  the po in t s  the s i / e  o f t h e  llsh and  fu l lness  o f t h e  s to m a c h  wer e  

a l so  t aken  into acco un t .

I'lilliiess method : I h is  m e th o d  u a s  used to o bs e rv e  the  in tensi ty o f  feeding.  I’he 

ful lness  o f  s t o m a c h  w a s  a s ses se d  b_\ no t ing  the  state o f  d i s t en t i on  o f t h e  s to m a c h s  and 

the a m o u n t  o f  food co n t a in e d  in the m  (I ' rost .  1939; f r o s t  &  We nt .  1940; i l a rke ly ,
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1947).  1 he stoiiicichs w e r e  c l a s s i f ied as i\ill. t h r ee - l bu r l hs  full, hal l - ful l .  one.  fourth 

full and  enipl> ele.  as sug ge s te d  b> pilla_\ (1 952) .  f h e  po in t s  w e r e  a l lot ted to the 

s to n ia eh s  acct>rding to the ir  fullness.

ObsL'n'dlioii Tcclinh iiic  : f h e  s to inaeh  o f  the indi \  idual l l shes  o f  e a c h  spe c ie s  w as  

op e n e d  and  the  co n t en t s  f rom the s to m a c h  w er e  r e m o v e d  on to a pet r id ish  very 

carel'ull_\ wi th  the he lp  o f  a ver \  l i ne  need le .  U p o n  o p e n i n g  ea ch  s t o m a c h  the 

follow ing p i ' ocedures  wei 'c f t) l lowed:

a) f h e  o c c u r r e n c e  t)f ea ch  and  cver_\ food i tem in the  ind iv idua l  s to m a c h  was  

r ecorded .

b) T h e  v o l u m e  o f  s t o m a c h  co n t en t s  as e s t im a te d  by o b se rv a t i o n  w a s  r ec or de d  on 

a bs o lu te  scale ,  f h e  largest  v o l u m e  foLind in a p re l i m in a r y  studv w a s  a l loca ted  100 

points ,  and  eacl i  o f  the s to m a c h  as e .xamined w as  then rat ed  in o n e  o f  the  ib i lo wi ng  

ca tegor ie s :  0. 3. 6. 12. 2.5. 50 and  100 points ,  ac c o r d in g  to the v o l u m e  o f  food present ,  

f h e  c a te g o r i e s  w e r e  based  on inspect ion  and  es t im a t ion ,  but  a set  o f  s t a nda rd  o f  all 

t he  po in t  ca teg or i e s ,  w a s  m a d e  f rom the e.xtra s t o m a c h  a n d  w a s  used in rela t ion 

abs o lu te  v o l u m e  to a s s i gn ed  point  va lues .  S t o m a c h s  wi th  in te r m ed ia te  qu an t i t i e s  o f  

food w e r e  a l lo t t ed  to the  p o i n t ' s  ca te g o ry  w h ic h  th e \  m o s t  nea r ly  a p p r o a c h e d .

c)  An index t)f  ful lness  o f  the s to m a c h  w as  r ec ord ed  i r r e spec t ive  o f  the  s i / e  o f  the 

s to m ac h  and  poin t s  w e r e  a l loca ted  to each  o f  the s t o m a c h  a c c o r d i n g  to thef t  ful lness  

in fo l low ing  way:

Po in ts  a l lo t t ed f u l l n e s s  con d i t io n  o f  the  s to m a c h

0 l impty

1 O n e  fourth full

2 Half- ful l

.3 f h re c - fo u r th s  full

4 fu l l

d)  1-or iden t i f y in g  and  c o u n t in g  the m ic r o sc o p ic  m o d  i t ems  I d r op  and  I ml  s a m p le  o f  

the  gut  c o n t en t  w a s  t r ans fe r red  by a p ipe t t e  to a s l ide and  a S e d g w i c k  Raf te r  cell .  A 

d r o p  o f  lacto pheno l  soUition w as  a l so a d de d  to the  I d r o p  and  I ml  gut  s a m p l e  for 

m a k i n g  the s p e c i m e n s  t r anspa ren t .
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The cover glass was placed carefully over the chamber without forming an air bubble. 

Laymg the cover glass diagonally across the chamber and slowly rotating the cover 

glass as the sample is introduced from the pipette can usually accomplish this.

Alter placing the slide and counting chamber beneath the compound microscope 

(magnification 5x, lox) a random microscopic field was selected and identification 

and counting o f finer items were done. This procedure was repeated 10 times. Each 

food item was identified as for as possible and organisms of each taxonomic group 

were then grouped together and points were assigned to the different categories o f  

food by partitioning the total points allotted to the fish. Identifications o f different 

food items was made Endmondson (1918), Needham & Needham (1962), Helen- 

Mellanby (1963) and Tonapi (1980).

In total, stomach contents o f 176 fish specimens were collected for the analysis, o f  

which 54 were C. catla. 57 L. rohita and 65 L. calbasu. All the dietary items were 

then grouped into algae, plant parts, rotifer, crustacean, benthos, animal parts, semi­

digested materials and mud & debris substance.

Photograph -7. Side view of three major carps- C. catla. L. rohita & L. calbasu.
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Photograph -8. Showing the open stomach o f C. catla.

Photograph -9. Showing the open stomach of L. rohita.
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Photograph -10. Showing the open stomach o f  L. calhasu.

Photograph -11. Showing the examination of food contents under microscope
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Photograph -12. Showing the examination o f food contents under microscope
with Sedgwick-Rafter cell
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In the present investigation the result o f a comprehensive study on different physico­

chemical parameters and biological characteristics o f lake water were monitored from

3 selected studied areas o f the Gulshan Lake fortnightly with a view to demonstrate 

the condition o f the lake as well as to show the seasonal influence in the parameters. 

For the purposes o f this study data o f sampling points were analyzed. The influences 

of seasons in the variations o f the measured parameters were also pronounced. Data o f  

different physico-chemical and biological parameters collected from the samples have 

been processed and plotted in the tables and figures. Data have been collected during 

two and half years from August 1999 to January 2002, where August 1999 to July 

2000 mentioned as year-1 (Y-1), August 2000 to July 2001 mentioned as year-2 (Y-2) 

and August 2001 to January 2002 mentioned as year-3 (Y-3), The detail results are 

presented below':

4.1 Physico-chemical parameters :

During the study period, air temperature, water temperature, transparency, P", 

dissolved oxygen, free carbondioxide, alkalinity, hardness, ammonia and nitrite were 

measured and analyzed. It was observed that there was no significant variation o f  

physico-chemical parameters between surface and bottom layers o f the lake. The F 

values were 0,60, 0.85, 0.66, 0.81, 0.95, 0.93 and 0.79 in cases o f DO, CO2, P“, 

alkalinity, hardness, nitrite and ammonia respectively. The details o f physico­

chemical parameters o f the studied lake have been presented in appendix-A.

4.1.1 Temperature:

The fluctuation o f air & 

water temperature at 

different sampling stations 

was found marginal during 

the study period. The 

average range o f air and 

water temperature varied 

from 19,33“C -  35,0"C and 

18.67°C -  35,67*’C

respectively. It was

- Y -l (A ir tem p )

- Y-3 (A ir te m p ) 

Y-2 (W a te r  te m p )

-  Y-2 (A ir te m p )

-  Y -l (W a te r tem p ) 

-Y -3  (W a te r  te m p )

l'ig.2. M onthly average variation o f  air and water temperature 
in the Gulshan l^ k e
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recorded a steady increment o f temperature till September and dropped again from 

mid September to January. The scenario was almost same in 1®‘, 2"*' and 3̂  ̂year. The 

average value o f standard deviation o f  air and water temperature was 27.81±4.33 and

27.41 ±4.85 respectively. (Fig.-2).

4.1.2. Transparency :
The sechidisc depth for transparency ranged from 18 cm to 63 cm. The maximum 

transparency was observed 

during August and minimum was 

during March (Fig.-3). It was 

observed probably due to high 

solar radiation and less plankton 

population. The mean value of 

standard deviation of transparency 

was 38.36± 10.58. The details have 

been shown in appendix-A.

S.c/iC
2H

Fig.-3. M onthly average variation o f  transparency

4.1.3. Dissolved Oxygen (DO) :

The average dissolved oxygen content ranged from 3.06 mg/l to 7.24 mg/1. The lower 

values o f dissolved oxygen were recorded during spring (December - April) and 

higher values were in rainy and 

summer months. The scenario was 

almost similar in all the sampling 

years expect in February o f  1“‘ 

year. The mean value o f standard 

deviation was 4.95±1.28. (Fig-4).

The details o f  DO fluctuations have 

been shown in appendix-A.
Fig. 4. M onthly average variation o f  d issolved  oxygen  

in the Gulshan I^ ke

4.1.4 Free Carbondioxide:

Carbondioxide content in the water sample collected from different sampling stations 

varied greatly. Carbondioxide level found to fluctuate from average 7.00 mg/l to 

15.74 mg/l at different sampling stations during the study period. The mean value o f  

standard deviation was 11.27±2.39. Average monthly variations o f free carbondio.xide
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have been shown in the Fig.-5 and details in appendix A. The free CO2 content was 

lowest during winter. The summer time observation appears to be little erratic.

oo

Fig. 5. M onthly average variation o f  free CO 2

4.1.5 Hydrogen ion concentration (P "):

The hydrogen ion concentration (P”) in the water samples collected front three 

different sampling stations o f the Gulshan Lake varied from 7.06 to 8.01 during the 

study period (Fig-6). The details 

of P" value have been shown in 

appendix-A, The P“ values were 

more or less similar in all 

sampling year except in some 

cases. It was observed that the 

water was slightly alkaline (7.5-

Fig, 6. M onthly variation o f  P“ in the Gulshan Lake8.2) throughout the study period 

except in August 2001, when it

was found to be neutral. The bottom layer was found more alkaline than mid and 

surface layers. The mean value o f standard deviation was 7.57± 0.21.

4.1.6 Alkalinity:

The monthly average 

fluctuations o f alkalinity in the 

studied lake have been shown 

in Fig.-7 and detailers in 

appendix-A. The alkalinity 

concentration ranged from

90.2 mg/1 to 138.4 mg/1 during Fig-7. M onthly variation o f  alkalinity in the Oulshan Lake
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ihe study period. The highest value was observed in May where as the lowest value 

was revealed in November. More or less similar scenario was observed in year 1, 2 

and 3. The average value o f standard deviation was 115.8± 12.7.

4.1.7 Hardness :

Monthly fluctuations of 

hardness concentrations ha\e  

been shown in the Fig-8 and 

details in appendix A. Hardness 

content in the water samples 

collected from 3 different study 

areas varied greatly. The 

average value o f hardness 

ranged from 92.1 mg/1 to 138.8

Fig-8. M onthly variation o f  hardness in the Gulshan Lake

mg/1 respectively. It showed a low but gradual increase from December to April. 

More or less similar result was observed in all the sampling years.

4.1.8. Ammonia :

The monthly average ammonia concentration ranged from 1.2 mg/1 to 3.7 mg/1 shown 

m the Fig.-9 and details in 

appendix A. The mean value of 

standard deviation was 2.3±06.

Ammonia concentration increased 

from August to December and 

decreased from April to till July, 

but sudden increased in September 

in Year-1 and sudden fall in 

November in the same year was observed.

Fig-9. M onthly variation o f  am m onia in  the Gulshan  
Lake

4.1.9. Nitrite :

Nitrite concentrations varied from 0.04 mg/1 to 0,21 mg/1 during the study period. The 

fortnightly fluctuations in different sampling stations o f the Gulshan Lake are given in 

appendix A. Nitrite concentrations were more or less uniformly distributed in 

different layers o f the lake. The average value o f standard deviation was 0 .11± 0.03.
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4.2 Zooplankton :

The present study quantitative observations were made at fortnightly intervals on the 

zooplankton communit>' o f three selected sites in the Gulshan Lake during stud> 

period from August 1999 to Januarv' 2002. It appeared that the range o f zooplankton 

had fluctuated numerically during the course o f the study. Abundance and diversity o f  

zooplanktons in the three stations o f  Gulshan Lake o f  different times and different 

layers have been shown details in Appendix-A. From the accumulated data during the 

study period abundance o f Zooplankton varied from 21,325 indiv/1 in February' 2000 

to 1,225 indiv/1 in July 2000 with an average of  6,426 indiv/1. In all the selected sites 

seasonal influence on the abundance and diversity o f  zooplankton were profound. In 

general the zooplanktons were more abundant during the months from Februarv' to 

May in all the stations and less abundant in August.

C opepodes

The major groups o f zooplankton were recorded from the studied lake during the 

course o f investigation and ranked on the basis o f  dominance by average number. The 

most dominant group was Rotifera 

comprising 48% of the total 

zooplankton population followed by 

Cladocerans (21%), Ostracods 

(13%) and copepods (9%) (Fig.- 

10). The pattern o f dominance was 

more or less similar in the different 

layers o f the water body (Fig. 11- 

13). The study has revealed that 

abundance o f  zooplankton was 

relatively higher in the bottom layer followed by surface layer (Fig. 14). The values o f  

t were 0.71, 0.37 and 0.59 in cases o f surface, middle and bottom layer, which 

indicated that abundance of zooplankton in different layers were almost similar. 

Zooplankton abundance varied in different stations o f  the studied lake. The highest 

abundance was recorded in station 3 (8144.77 indiv/1) followed by station 1 (7812.50 

indiv/1) and station 2 (6184.08 indjv/1) (Fig. 15). It was observed that relatively higher 

zooplankton abundance was found in the morning (Fig. 16).

Fig.-10. Percentage composition o f average 
zooplankton abundance
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8%

i
8»o

49»o

21%
r

[□Rolii'crs □ C ladoceras DCopepocles D O slracodes ■  Unidentified sp.

Fig.-11. Percentage composition o f  Zooplankton at 
surface layer o f water

Fig.-12. Percentage composition o f Zooplankton at middle 
layer o f  water

Chapter-4 : Results and Observation 45

Dhaka University Institutional Repository



9% 49"

21%

□  R otife rs  □  Cladooeras □  Copepodes □  O stracodes |  U nidentified  sp.

Fig.-13. Percentage composition o f Zooplankton at 
bottom layer o f  water

40 0 0 .0 0

nr t l T i i
R otife rs  C ladooeras C opepodes O straoodes U n id  sp.

□  Surface □  M iddle □  B ottom

Fig.-14. Abundance o f Zooplankton at different water 
layers
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t
R otifers C ladoceras C opepodes O stracodes U n id  sp.

□  Station-1 □ S ta tio n -2  □  S tation-3

Fig.-15. Abundance o f  Zooplankton in three station of 
Gulshan Lake

4 000 .00

.^500.00

300 0 .0 0

■3 2 500 .00

o 2000.00

1500.00

1000.00

500 .00

0.00 i t l
R otife rs  C ladoceras C opepodes O stracodes U n id sp.

□  12:00 PM  0 6 : 0 0  PM  0 6 : 0 0  AM

Fig.-16. Abundance o f Zooplankton in variation o f day 
time in the studied lake
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During the study period, a total o f 37 genera and 41 species o f zooplankton were 

identified in the studied lake. Out o f these, 14 genera and 27 species belongs to 

Rotifers. The monthly average abundance o f dilTerent groups o f zooplankton has 

been showed in figure 17.

- R otifers - C ladoeras - C opepotlcs O stracods I 'n id c n tif ic d sp .

Fig.-17. Monthly average abundance o f different groups o f zooplankton

4.2.1 Rotifera:

The abundance o f rotifers in the studied lake has been shown in Fig.-17, and details in 

appendix-B. The average value o f rotifers abundance was 3440.69 indiv/1. The 

abundance o f rotifers were increased from January to till March and then gradually 

decreased till June. The lowest abundance was observed in August. Similar pattern 

were observed in all the years TTie abundance o f  major genera o f rotifers is as below:

B r a c h i o n u s  spp was the most dominant rotifers. Seven B r a c h i o n u s  species were 

identified in the studied lake such as B . a n g u l a r i s ,  B . c a l c i f l o r u s ,  B .  c a u d a t u s ,  

B . a c u l a t u s ,  B . p l i c a l i l i s ,  B .  q u a d r i d e n t a t u s  a n d  B . forficula during the study period. 

F i l i n i a  was the second dominant rotifers genus. They were generally most abundant 

in March. Four species o f F i l i n i a  were identified as F . m a j o r ,  F . l o n g i s e t a ,  

F . t e r m i n a l i s  and F . o p a l i e n s i s .  Out o f  these, F. l o n g i s e t a  was the most abundant 

species. The third dominant rotifers genus was K e r a t e l l a  in position. Generally 

K e r a t e l l a  spp. were most abundant in the month o f March. Four species were 

identified as K . c o c h l e a r i e s ,  K .  v u l g a .  K .  e a r l i n e ,  K .  t r o p i c a .  K .  c o c h l e a r i e s  was the
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most  a b u n d a n t  spcc ics .  A m o n g  Ihc rol i fcrs  AspUinchini w a s  tbiirlh d o m i n a n t  g en u s  in 

posi t ion ,  in ge ne ra l  tills g r o u p  o t ' r t ) t i l ’er s w as  mos t  a b u n d a n t  in tlie montl i  o f  March .  

O n ly  o n e  sp e c ie s  o f . I .  priodoiiki was  ident l l l ed  d u r in g  the  stud_\ pe r iod .  A m o n g  the 

rot i fers  I ’olvcirillird  w a s  l lfth d o m i n a n t  g e n u s  In posi t ion ,  in ge ne ra l  this g ro u p  o f  

rot i f er s  w a s  m o s t  a b u n d a n t  In the m on th  o f  S ep te m b er ,  hi o n e  sp e c i e s  oi' Polyarllhra  

w a s  iden t l l l ed  as  P. vii/gnri.s. A m o n g  the rt)t ifers Mono.slylc w a s  sl.xth d o m i n a n t  ge n us  

in posi t ion .  In ge ne ra l  this  g r o u p  o f  rot i f er s  w as  m os t  a b u n d a n t  In the m o n th  o f  Apri l .  

In one  sp e c i e s  o f  Monoslyk' w as  ident i f ied as  M  hamuia. A m o n g  the rot i fers  

I'richoccra  w a s  se ve n t h  d o m i n a n t  ge n us  In posi t ion.  In gen era l  this  g ro u p  o f  rot i fers  

w a s  m o s t  a b u n d a n t  in the m o n th  o f  Ma rch .  In tw o  sp e c l c s  o f  I'richoccra  was  

ide i i t ined as 7 ’. lon^i.scici and  '/'. rciiiiiis. Beside ,  o the r  rotii 'crs such  us Ccphalodella, 

redci/id. Lecdiia. Lcpcukllci. Epipheancs. LinJia  etc.  w e r e  a l so idenl i f i ed  f rom the 

sa m p le s  o f  the  p rete s t  s t i i d \ . Mos t  o f  thes e  spe c ies  w e r e  ge n c ra l l )  a b u n d a n t  from 

IX’c e m b e r  to M a > .

4.2.2 ( ’o p c p o d a :

f h e  m o n t h l y  a b u n d a n c e  o f  C o p e p o d s  has  been  s h o w n  in I-ig-17 and  de tai l s  In 

a p p e n d ix  B. C o p e p o d e s  w'cre the f o r th - ab un dan t  g r o u p  o f  z o o p l a n k t o n s  in all the 

s tud ied  a reas .  I he a v e r a g e  a b u n d a n c e  o f C o p e p o d s  w-as 5 9 8 . 8 6  ln d l \ / l .  in the  G u ls h a n  

Lake.  The only (' .  sicrnus w a s  iden t lHed  a m o n g  the  co l l ec te d  sam ple s .  Bes ides ,  o the r  

C y c k ) p o i d s  su ch  as  Xleocyclops, Thcriiioyclop.s. Euydops  and  Puraydops  etc.  were  

a l so  ident i f i ed  d u r in g  the p r ese n t  study.

4.2.3 C l a d o c c r a :

f h c  a b u n d a n c e  o f  C l a d o c c r a  has  been show n in the I ' i g . - I7 .  C ' l adoee ra  w er e  r ecorded  

as  s e co nd  a b u n d a n t  g r o u p  o f  / . oop lank ton  in all t he  s tud ied  areas ,  f hc  av e r age  

C l a d o c e r a n s  a b u n d a n c e  w a s  15601 1356 Indlv./I.  Bosniinci lonf^iroslris w as  the mos t  

d o m i n a n t  ident i f i ed  g e n u s  In the  s tud ied lake d ur ing  the  s tu dy  per iod .  Diaphario.soma 

brachyiircn w a s  the  o t he r  d o m i n a n t  genus .  Bes ides ,  o th e r  c l a d o c c r a  such  as 

Posniinop.si.s cUdcrsi. Moina hniiichiciUi. I)cij>hni(i spp. and Siniocephcilas spp. etc.  

wer e  a l so  ident i f i ed  f rom the sa m p le s  o f  the p resent  s tudy .  M os t  o f  the spec ies  are 

general ly  not  c o m m o n .
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4.2.4 Ostracoda:

The abundance o f Ostracoda has been shown in Fig.-17 and details in appendix B. 

Ostracoda were identified as the third abundant group o f  zooplankton in all studied 

areas. The average abundance o f Ostracoda was 960.50 indiv/1 in the studied lake.

4.3 Benthos :

The benthic fauna ranged from 503 to 1,158 indiv/m^ with an average mean data o f

7021152.41 indivW  during the study period in the studied lake. The abundance o f  

benthos on an average was 672± 154.92 indiv/m^in station 1, 733± 154.02 indiv/m^ in 

station 2 and 7031152.76 

indiv/m^ in station 3 

respectiveh'. The lowest 

abundance o f benthos was 

observed m March and 

highest was in July. There 

were no significant variation 

of benthos abundance from 

August to February and 

sudden fall in March and 

then increasing their 

abundance till July. (Fig. 18). Benthic fauna was sorted as major groups o f Mollusca

Oligochaeta as well as Chironomidae and other organisms. Important organisms were

systematically analyzed. The monthly average abundance o f benthos and their 

percentage compositions are showed in figures 19 and 20.

Fig. 18. Average monthly abundance o f  benthos
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Fig, 19. Monthly average abundance o f different group of benthos
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Fig.-20. Percentage composition o f benthos abundance

4.3.1 M ollusca:

Mollusca were found as the most dominant group in the lake comprised o f  41 % o f the 

total benthic fauna (Fig.20). The monthly average abundance o f  mollusca was 

260±108 indivW in station 1, 279±106 indivW  in station 2 and 272±108 in station 

3, respectively. The highest peak o f  Mollusca was (676 indiv/m^) in July and lowest
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( 1 36  i n d i v / n r )  in M a r c h  o l ' s t a t i o n  I. i l o u c v c r .  t he  sc c o n d  h ig he s t  pea k  w a s  r ecorded  

in N o v e m b e r  (265 i n d ' n r ) .  im po r t an t  iden t i l l ed a e n u s  w a s  Bylhinici. I'ivi/xirii.s. PHa 

&. l.\ ll!lhlL‘(l spp.

4.3.2 Oli<>()cliat‘(:i :

O l i g o c h a e t a  w a s  the se con d  d o m i n a n t  g ro u p  o f  the  ben th ic  o r g a n i s m s  o f  the G u ls h a n  

i,ai<e. I 'hey ct)nstilLited 31 %  o f  the total benth ic  I'aiina ( l ' i g .20) .  The m o n th l y  av e r age  

densi tv w a s  2 1 6 ± 6 5  indiv/m'^ in s ta t ion 1. 2 3 2 ± 6 6  indiv/nV in s t a t ion  2 and  221 ± 6 6  in 

statit)n 3. I he m a x i m u m  n u m b e r  o l ' O l i g o c h a e t e  was  foun d  in Ju ly  (392 ind/m")  and  

m i n i m u m  in N o v e m b e r  (125 ind /m ). S o m e  im po r t a n t  a n i m a l s  w e r e  .\'ai.s. Dew , 

I iihi/ex. Limnoc/rilii.s. spp.

4.3.3 C h i r o i i o m i d  ;

C h i r o n o m i d  w a s  the third in pos i t ion  o f  d o m in a n c y ,  c o m p r i s e d  o f  2 3 %  o f  the total 

ben thic  f auna ( f i g . -20).  I'hc m o n th l v  av e r a g e  a b u n d a n c e  o f  m o l l u s c a  w a s  1 6 3 ± 3 5  

indiv / ' nr  in s t a t ion  1, 1 7 8 ± 3 4  i n d i v / n r  in stat ion 2 and  1 7 1 ± 3 5  in s ta t ion 3, 

r e s p e c t i v e l ) . C ' h i r o n om id s  s h o w e d  the ir  h ighes t  peak  in tlie m o n t h  o f  . iuly (172 

i n d / n r )  a nd  lowe s t  (115 ind/m")  in D e c e m b e r .  Ident i l l ed  g e n u s e s  w er e  Chironomus, 

Tanypii.s &  Pciopici spp.

4 .3.4 O t h e r  a n i m a l s  :

The de n s i ty  o f  o th e r  ben th ic  o r g a n i s m s  w as  ver> low.  The m o n t h l y  av e r ag e  

a b u n d a n c e  w as  3 4 ± 1 8  indiv/m^ in s t a t ion I. 4 4 ± 2 0  i n d i v / m “ in s t a t ion  2 and  3 9 ± 1 8  in 

s t a t ion  3.  r e s p e c t i v e l } . T h e i r  ma .x imum a b u n d a n c e  w a s  r ec o rd e d  in O c t o b e r  

(76 indiv/m^) .  O t h e r  a n i m a l s  inc luded C'ul ic inae and  o t he r  in.sect larvae.

4.4 Food  an d  F ee di i i” habi t  o f  Fish an d  the ir  «r (m  th :

1 he m a j o r  food i t ems  found  in the s to m a c h  o f  Calla ccilla, Lnheo rohila  and  L. 

calhiisii w er e  (1)  a lgae  -b lu e  g reen a l ga e  {Microcystis, Oscil/alorici, Spiriilina), 

C'>anoph} 'ccae ( A iui Ihicihi, Xusloc), g reen a lgae  (C'hlorellci, U/oihri.x, Ocdogonium, 

Spiro^yrci) (2)  p lant  par ts  ( aqua t i c  plants ,  root ,  par ts  o f  l eaves)  (3)  rot i f er s  (Rolciria, 

I.eccinc. Kenile lh i) (4)  c r u s t a ce an s  (C'\'clo/)s. Dcipiii and  C'\'j)ris) (5)  be n t h o s  (6) 

a n i ma l  par t s  ( fi sh r em ai ns ,  l lsh scale ,  ba rb ies )  (7) semi d ig e s te d  ma te r i a l s  and  (8) mud  

and  debr is .  I he p e r c en ta ge  c o m p o s i t i o n  o f  m a jo r  food i t ems  found in the s t o m ac h
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con tc n l s  o\' (.'mlu ccilUi. I.ahco rohiki and I.ahuo ailhasii in di lTcrcnl  m o n th s  have  

been shossi i  in t ab les  I to 6.

Calld catia : A n a ly s i s  the oce i i r r enee  o f  each  o f  the food i t ems  in the s to m a c h  o f  C. 

c(ii!(i it u a s  fo und  that  the a lgae .  e s pe c i a l l \  b l ue -g r een ,  a lgae ,  g r een  a l gae  and d ia tom,  

plant  par ts .  ri)t ifers a nd  nuid &  debr i s  w er e  the m o s t  c o m m o n .  C r u s ta c e a n  ben th os  

and  a n i m a l  pa r t s  w e r e  r ep r ese n te d  as occ as io na l  food i tems.  S t o m a c h  co n t en t s  by 

p o i n t ' s  m e t h o d  clearl> ind ica ted  that  the fish c o n s u m e d  a lgae ,  p lant  parts,  rot i fers  as 

basic food a nd  C r u s t a ce a ,  b e n t h o s  and  an im al  par t s  as  an inc ident  food.  A c c o r d i n g  to 

ful lness  m e th o d ,  the  a v e r a g e  index ful lness  w as  o b s e rv e d  that  (' .  ccilUi s h o w e d  h ighes t  

peak in S e p t e m b e r .  N o n e  ol '  the s to m a c h  w as  found e m pt y .  C o - e i r i c i e n t  fish 

co r re l a t ion  o f  a v e r a g e  index o f  ful lness  b c l w e en  (' .  ctilla  and  L. roliilci w er e  less 

ct )rrelated.

I.iihco roliilci : I ' r equcnc}  o f  o c c u r re n c e  ol '  food i t ems  in the s t o m a c h  s h o w e d  that  

a lgae ,  p l ant  par ts ,  ro t i f er s  and  m ud  &  d eb r i s  w e r e  the  c o m m o n  food i tem. 

C r u s t a ce an s ,  b e n t h o s  and an im al  par t s  w er e  r ep res en ted  as  o cc as io na l  food i tems.  

S to m a c h  c o n t e n t s  b \  p o in t ' s  m e th o d  c lear ls  ind ica ted  that  the l lsh ct)nsiMned algae ,  

plant  parts ,  a nd  ro t i f er s  as bas ic  food and  C r us t ac ea ,  b e n t h o s  and a n i m al  par t s  as  an 

inc ident  food.  Co-ei ' l l c i enl  l lsh cor re l a t ion  o f  a v e r a g e  inde x  o f  ful lness  w a s  less 

cor re l a t ed.

l.Liheo cctlhasii : A n a ly s i s  the  o cc u r re n ce  o f  each  o f  the food i t ems  in the s t o m ac h  o f  

/.. ccilhasii it w a s  found the a lgae ,  ben thos ,  p l an t  par ts ,  m u d  & de b r i s  w e r e  the mos t  

c o m m o n  I'ood i tems.  P lant  parts,  rot i fers ,  c r u s ta c e a n s  and an i m al  par ts  w er e  

r ep resen ted  as  o cc as io n a l  food i tems.  l \ - r ce n t ag e  o f  v a r i ous  i 'ood i t ems  w as  in the 

s t o m ac h  b\'  p o i n t ' s  m e t h o d ,  it w as  ft)und that  a lgae ,  p l ant  par ts ,  m u d  and  deb r i s  w ere  

d o m i n a n t  a nd  can  be co ns id e r ed  as bas ic  food.  Rot i fe r s ,  c r u s t a ce an  ben t hos ,  an im a l  

par ts  f t)und inc iden ta l ly  in the  s t o m ac h  o l ’ /.. ccilhu.sii. Co - e f f i c i en t  fish co r re l a t ion  o f  

av e ra ge  index o f  ful lness  b e t w e en  /,. rolutci and  I., ccilhasu wer e  less co rre l a t ed.
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able-1.  I’c r c c n la g c  c o m p o s i t i o n  o f  m a jo r  food i t ems  lo u n d  in llie s t o m a c h  co n t en t s  
o f  Caila ccillci. I.cibeo rohilci and  I.ahco calhasu in S e p t e m b e r  (1 999 )  to 
a s e r a g c  s i / e  ol fish 180-360 (m ni )  b \  po i n ted  m e th o d .

! 1 I 'ood i t ems Cdlla caiUi I.ahco roliila1 .... .. -
Lcihet) calhasu

1 A lg a e___ 39 .06 32.14 16.39

a) B lu e  g r een  a l gae 12.07 15.96 8.41

h) g ree n  a lgae 15.06 7.05 -

c) D i a t o m s 1 1.39 9.13 7.92

Plant  par ts 17.93 1 5 .06 15.75

_■) Rot i f e r 15.00 i ' 3 . 2 9 11.15

4 C ri i s tacea 4.17 ! 7.29
5 Be n th o s ; - 5.27

6 A n i m a l  par ts - 8.61 -

7 S e m i- d ig e s te d  ma te r i a l s 12.67 ‘ 16.87 24 .09

8 M u d  and  D ebr i s 11.17 14.03 20 .06

l ab le-2.  P e r c e n ta g e  c o m p o s i t i o n  o f  m a jo r  food i t ems  Ib und  in the  s t o m a c h  con te n t s  
o l 'C' a t l a  cdlla. I.uheo roliilci and  I.ctbeo culbiisii in J a n u a r y  ( 2 0 0 0 )  to av e ra ge  
s i / c  o l ' l l s h  !80-3( )0 ( m m )  b> poin ted  m e th o d .

I ' ood i t ems ( 'alia calla  ' Laheo rohila I.ahco calhasu

1 A lg ae 37 .62 1 29  J  9 28 .78

a ) B l u e  g r ee n  a lgae 15.25 8.92 -

h) g r een  a lgae 14.08 8.30 10.07

c) D ia t o m s 8.29 12.17 18.01

2  ̂ P lan t  par t s 18.65 17.57 -

3 Rot i fe r 1 2 . ^ ; 1 1.06 13.15

4 ' ( ' r u s t a c e a - 8.71 -

5 I B e n th o s - 3.05 18.01

6 A n im a l  par ts - j . . .
-

7 S e m i - d ig e s te d  ma te r i a l s 10.67 19.15 14.80

8 M u d  a nd  D ebr i s 20 .77 1 1 .07 ' 25 .26
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l a b lc -3 .  IV-rccnlagc c o m p o s i t i o n  o l ' i i i a j o r  lt)od i lc ins found in the  s t o m a c h  co n t en t s  
o\ ('dl/ci ccilhi. I.cihco rohiui and l.cihco cliIIhisii in M a \  (2()()0) to av e ra ge  
s i / e  o l ' f i sh  180-360  ( m m )  b \  po in ted  me ti iod .

I 'ood i t ems ( '(ilUi ccillii l.ciheo rohila l.cihco ciillni.sii

1 1 A lg ae  1 31.91 30 .89 32 .48

a) B l u e  g r een  a lgae 10.02 9 .39 14.88

h) g r ee n  a l gae 14.13 1 1.29 17.60
c) D i a t o m s  | 7.74 10.21 -

1 Plant  par ts 14.01 11.97 14.20

Rot i f e r  j 13.19 ' ' r 0 . 0 8 -

”4 C r u s ta c e a 7.01 - -

5 Be n th o s - 10.57 __ __ 10.79

6 A n i m a l  par t s 5.97 - -

7 S e m i- d ig e s te d  ma te r i a l s 15.37 25 .05 16.04

K M ud  a nd  D ebr i s 1 12.54 11.44 26 .19

Tab l e -1 .  I’e r e e n ta g e  c o m p o s i t i o n  o f  m a jo r  food i t ems  I'ound in the  s to m a c h  co n t en t s  
ol 'C' at Ia  calla. Lahco ruhila  and  l.abeo calhasu in O c t o b e r  ( 20 0 1 )  to av e ra g e  
s i z e o l ' l l s h  180-360  ( m m )  b \  po in ted  me th o d .

1
f o o d  i t ems ( 'alia ccilla Lciheu rohita l.cihco calhasu

1 A ig ae 4 1 . 40 ^ 2 9 . 1 7 28 .1 9

a ) B l u e  g r een  a lgae 15.30 10.09^ 10.00
1

h) g r ee n  a lgae 12.08 13.19 12.08
c) D i a t o m s j 14.02 5.08 6.11

Plant  par ts 13.02 11.06 ^ 9 .70

Rot i fe r 12.87 9.13 -

4 C r u s t a c e a 8.45 ' 5 3 4 7.19

5 i B e n t ho s 3.1 1 5.01 13.09

6 A n im a l  par ts - : 6 .08 3.20

7 S e m i- d ig e s te d  ma te r i a l s 12.12 ' 7 5 . 9 6 15.54

M u d  and  D ebr i s 8.96  ̂ 1 8 2 5 23 .09
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ablc -3 .  I’c r c c n la g c  coiiipDsil ii in 
o f  Caila ciiiUi. Lahco 
avc i ' auc s i / c  o l ' l l s h  I80-

o l ’ i i iajor I'oocI i t ems  Ibuncl in the  s to m a c h  co n te n t s  
rohilci and  l.iihco cdlha.sii in l ' eb r i i a r \  ( 20 01 )  to 
■360 ( m m )  b \  po in ted  m e th od .

f o o d  i t ems ( \ilUi valid I.iiheo rohilci lAiheo calhLi.su
1 A lg a e ' 23 .00 27 .05 23 .03

a i n i u e  g r ee n  ii lgae ; 5.60 10.71 6.01
h) g ree n  a l gae 7.03 8.29 10.52
c) l ) ia t t )ms 10.37 8.05 6.50
Plant  par ts 9 .19 11.19 10.25

i 3 Koti f er 13.00 7.08 8.07
1 C r u s t a c c a 9 .29 1 1.84 6 .00
s l i e n th o s 10.90 16 .14 13.71
6 A n i m a l  par ts 8.36 5 .06 6.52
7 S e m i - d i g e s t e d  ma te r i a l s 11.21 13.45 14.37

! H M lkI and  D ebr i s 1 5.05 14.19 18.05

I ab le-6 .  S h o w i n g  the  p c i c e n ta g c  c o m p o s i t i o n  ol '  m a j o r  food i t ems  found in the 
s tomac l i  co n t en t s  o f C ' a t l a  ccil/ci. Lahco rohUci) and  Laheo calhasii in Ju n e  
( 2 0 0 1) to a v e r a g e  s i / e  o f  l lsh I KO-360 (n im)  by  po i n ted  me th od .

1 I ' ood  i t ems Calla valla Ixiheo rohila Lahvo valhasii
1 A lg ae 38 .06 34 .40 37 .08

a ) B l u e  g r een  a lgae 13.03 12.80 8.67
b) g r ee n  a lgae 1 1.85 14.19 15.25
c) D i a t o m s 13.18 7.41 13.16
Plant  par ts 8.18 7 .10 -

Rot i fe r 6.09 - -

4 C r u s t a c e a 6.83 1 1.08 8.03
5 ik ' n th o s 7.75 K).89 10.19
6 A n i m a l  par ts 2.85 ' i - 4.3 1
7 S e m i- d ig e s te d  ma te r i a l s 14.88 I7'.20 18.38
8 M u d  and  Debr i s 15^3 6 f 9 ; 3 3 ^ _ ^ ^ 22.01

4.5 Rcla t io i i s l i ip  l)ct\vceii  | ) l i vs i t ( ) -c l ie ini tal  and  bioloj i ical  p a r a m e t e r s  :

f h e  a b u n d a n c e  o f  /o t ) p h m k t o n  and  bent l ios  are l argely in l l ue n c ed  b)  d i f fe ren t  

p hy s i co -c i i e mi ca l  p a r a m e te r s  o f  the  s tud ied  lake.  T h e  r e l a t io nsh ip  b e t w e e n  p h y s ic o ­

ch e m ic a l  p a r a m e te r s  a n d  b io log ica l  pa r a m et e r s  has  been  s h o w e d  in the  figtires 21 to 

27 and  in app en d i . \ - l ) .

f h e  / o o p l a n k t o n  po p u l a t io n  w as  h ighi )  in l l uen ce d  by 1 ) 0  and  s i g n i l k a n t  nega t ive  

correlat i i )n e.xists be t w e e n  th em ,  f h e  m o r e  con c en t r a t io n  o f / o o p l a n k t o n  w'as found
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be t w e e n  4.5 ing  l and  6.8 mg/1. I e \ e l  o l ' 1 )0 .  Be n l ho s  w a s  pos i t ive !)  co r r e l a t e d  with 

1 ) 0  and  h ig h e s t  co n c en t ra t i o n  w as  Ibund b e t w e e n  3.5 to 4.5 nig/1 level  o f  DO.  (Fig. -  

21) .  There w e r e  pt)si l ive cor re l a t ion b e t w e en  free C'0:> and  a b u n d a n c e  o f / o o p l a n k t o n  

and  ben t ho s ,  i he co n c en t ra t i o n  o l ' / o o p l an k t t> n  and  b e n t h o s  w as  Ibund b e t w e e n  7.5 - 

12 mg/l .  a n d  7.5 - 1.1 mg/1 level  o f  C O ; ' r e s p e c t i \ e l y  (l ig-22) .  A s ign i f i c an t  pos i t ive  

co r r e l a t io n  w a s  o b s e rv e d  b e t w e en  / o o p l a n k t o n  and  P" in the  s tud i ed  lake and  h ighes t  

co n c en t ra t i o n  o f / . o o p l a n k t o n  w as  found b e t w e e n  7.3 a nd  7 .7 P" level .  T h e r e  w as  no 

s ign iHcant  r e l a t io ns h i p  e.xist b e t w e en  be n t h o s  and  the pi I value .  ( l ’ig. -23).  The 

a b u n d a n c e  o f  / o o p l a n k t o n  in the s tud ied  lake w as  signi l lcantl_\  in l l u en c ed  by the  

c o n c en t r a t io n  o f  a l ka l in i t ) .  A s t rong  posi t ive  c o r re l a t io n  w-as e.xistcd be t w e e n  the m  

and  h i gh e r  c o n c e n t r a t i o n  o f / o o p l a n k t o n  p o p u l a t io n  w as  o b s e r v e d  b e t w e e n  98 mg/ l  to

1 15 mg/l  alkal ini t> level .  B e n th o s  w as  pos i t ive ly  co r r e l a t e d  wi th  a lkal ini ty .  (l-' ig.-24). 

A s ign i f i can t  po s i t ive  co r r e l a t io n  w a s  o b se rv e d  b e t w e e n  / o o p l a n k t o n  and  hardness .  

I l ig he r  c o n c e n t r a t i o n  o f / o o p l a n k t o n  pop u la t io n  w a s  e.xistcd b e t w e e n  95 mg/l  to I 10 

mg/ l  h a r d n e s s  level .  Ik -nthos  w as  pos i t ive l )  co r r e l a t e d  wi th  ha rd ne ss ,  ( f i g . -25) .  A 

posi t ive  c o r r e l a t io n  w a s  ob se rv e d  betw'een / o o p l a n k t o n  a nd  ni t r i t e w h i l e  b en th os  

co r r e l a t e d  nega t i ve ly .  I l ig h e r  c on c en t r a t io n  o f / o o p l a n k t o n  and  b en t h o s  w er e  found 

b e t w e e n  0 .05 mg/ l  to 0 .13 mg/l  and 0 .07  mg/l  to 0 .15  mg/ l  ni t r i te level ,  ( f i g . -26).  T h e  

a b u n d a n c e  o f / . o o p l a n k t o n  w as  h igh ly  in l l ue n c ed  by the  a m m o n i a  co n c en t ra t i o n  and  

the re  ex i s t e d  a s t r ong  posi t ive  cor re l a t ion .  l5enthos  s h o w e d  n ega t iv e  co r re l a t ion  wi th  

a m m o n i a .  ( l ' ig . -27) .
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Rotifers

Plate 1. a Brachiorusfalcatus {y40) 

b. B. angularus (x40)
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Plate 2. a. B. plicatilis (<?) {x 40) 
b. B.plicatilis(2)  40)
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Plate 3. a. B. diversicomis 

b. Filina longiseta
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Plate 4. a. Asplanchmi spccies. (>̂  60) 

b. A. priodonlu (x 60)
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Plate 5. a. IHaiyias sp. (x 40) 

b. Halyias sp. (x 40)
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Copepods

Plate 6. a. Diatomus sp. (d') 40)

b. Diatomus sp. ( ? ) ( x  100)
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l^late 7. a. (y d o p s  sp { x 60)

b. M esocyciops hyalinus { x 60)
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Plate. 8. a. Me.socyclop.s sp. (>̂  60)

b. Me.socyclop.s leucluirt (x 60)
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Cladoeras

Plated, a. Daphnia sim iles. (x 100)

b. Hosmina lof^irosiris. {x 100)

Chapter - 4 : Results and observation 68

Dhaka University Institutional Repository



Plate 10. a. Diaphansomo hrachynram (x60) 

b. Bo.smina sp. (x60)
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Plate 11. a. Moina macropa (x60) 

b. Mama hrachila (x60)
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Plate 12. a. Hydrous sp. (x60)

b. Macrothrix sp. (x60)
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R oti fcrans

Plate 13. (a) Trichocera n iu lticrin iis  (b) Trichocerci s im ilis

(c) Trichocera lo n g ise ta  (cl) B rcich ion us qu adriden ta ta
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Rotiferans

b

Plate 14. {^) ^(^rateUa Volga

(c) K eratella  liienialis

(b) K erate lla  can aden sis

(d) K erate lla  tau roceph a la
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Rotifevans

a

ulUHl/'//

Plate 15. (a) P h iy ia s p o ly a c a n th u s  (b ) L e p a d d la  ovalis

(c) D ip lo is  dav ies iae  (d )  C eplia lode lla  auricidaia
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Roti fcrans

cl

Plate 16. (a) Filinici lon g ise ta

(c) Filinia brcichiata

(b) Filinici n iinuta

(d ) M o n o s ty la  bulla
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Copcpods

a

Plate 17.
(a) P a ras ten ocar is  saiairetti  (b) OspJiranticuni sp. 

(c) M etis  sp.
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C o p c p o d s

Plate 18. (a) D'uiptomiis u iarsliianus  (b) H eliod iap ton iiis  sp.

(cl) H eliocyc lops  sp.(c) Cyclops nicignus 

Results & Observations
77
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Cladoccrans

a

Plate 19. L a th o n u ra  rcctirostris  (b) B osn iin a  coregoni  

(c) E u rya lo i ia  sp.
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X
C l a d o c c r a n s

Plate 20. (a) Moinodaphnici m ac lca y ii  (b) Duclaya m a c ro p s

(c) Alona k a n ia  (d) C h y d o r u s p ig e r

Results & Observations 79

Dhaka University Institutional Repository



Cladoccraiis

Plate 21 DapJtnui tliorata

(c) D aplin ia  nmbigua

(b) D aplinia  catawba

(d) Scapholebris kiiigi

Results & Observations
80
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Cladoccrans

Plate 22. crys ta lin a

(c) D aphnia  m a g n a

(b) P seuclosid  b identata

(d) D a p h n ia  rosea
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Clacloccrans

Plate 23 D a p h n ia  lo/igiriinis

(c) D aphn ia  ga lea ta

(b) D a p h n ia  laevis

(d) D a p h n ia  p u lc x
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O str a co d s

Plate 26. ^ypria  U .cu s,n s  (b) C yc lo cyp n a  U M aU lU ,

(c) P h ysocypria  postcro tubercu la ia
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Clacloccrans

b

Plate 24. (a) M a cro ih r ix  Iciiiconiis (b) M a cro tlir ix  rosea
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Ostracods

cJ

Plate 25(n) E n to cy th ere  iiisignipes  (b) Cypriclopsis viduella

(c) C yp n ce rcu s  h irsutus  (cl) C yprin o tu s  (unericcnius
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O stracod s

a

Plate 21. Jlyocypris bradyii

(c) Cyclocypris serenci

Results & Observations

(b) C andocyprin  o sb o rn i

(d) C yclocypris  g lo b o sa

86
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5.1 IMiysico- t l iemical  | ) a r a m e l c r s  :

In ivccn t  >ca r s  the re  has  been  a t r e ine i idous eo n e e r n  on  the  qualil>'  o f  IVeshwalers as 

inl l i i enee b \  h u m a n  ac l i \ i t i e s .  W a te r  bo d ie s  in the i r  natural  s ta te  a l so  iindcr<>o 

c h a n g e s  in the ir  p h \ s i e o - e h e i n i e a l  and bi t ) logieal  c i iarac ter is t ie s .  H o w e v e r ,  it is the 

luni ian d e \ e k ) p i n e n t  a c t i \ i t i e s  that are p r o s in g  de t r i inen ta l  to the  I ' reshwater  bodies .  

M a n ' s  in t e r fe ren ce  b \  the  \ \ a \  o t ' d e s e l o p i n e n l  ac t iv i t i e s  in the c a t c h m e n t ' s  a rea  and 

d i sposa l  o r e f n u e n t  f rom ho u s i n g  se t t l e m en t s  and  ind us t ry  sh or t en  the span o f  the 

l akes w h ic h  l eads  to eu t ro ph ic a t io n .  T h e  p ro ce ss  ( . j f eu t roph ica t ion  re su l t s  in a n u m b e r  

o f  ch a n g e s  in the  | ) h \ s i c o - c h e m i c a l  and  b iologica l  a l t e rn a t io ns  ( l l a s l e r ,  1947).  M a n y  

l e se a ic h e r s  in d i l f e re n t  l ivei 's and  lakes  ol B a n g l a d e s h  h av e  ca r r i e d  ou t  e.xtensive 

inv es t iga t ions  a l o n g  these  l ines.  H o w e v e r ,  t he re  ha ve  bee n  v e r \  few s tud i es  on 

(jLilsiian Lake.  I h is  lake has  been  sub je c t ed  to e x t e n s i o n  h u m a n  p r es su re  d ue  to 

inc rease  d e v e l o p m e n t a l  ac t iv i t i e s  and  e x t en s i on  o f  u rb an iz a t io n  in the  area.  Ho. w'ater 

I 'csourees h a v e  b e c o m e  a v ic t im ol such act iv i t ie s ,  i’r esent  inves t i ga t io n  w as  an 

a t t empt  to m o n i t o r  the w a t e r  bo dy  fortnight l \ -  to h av e  a c l ea r  p ic tu re  ol '  hydr o -  

b iologica l  ch a rae te r i s t i c s  o f  the  u rban  lake,  i he l i m n ol og ic a l  c o n d i t i o n s  such,  as  the 

physical  a nd  c h e m ic a l  p a r a m et e r s  o f  the s tudy  lake h a v e  been  d e t e r m in e d .  The va lu es  

I d i l i e r en t  p a r a m e t e r s  \ se re  ca lc u la te d  by the s ta t is t ical  a n a K s i s .  w h ic h  can be 

t r eated as  the  us e l u l  ind ica to r  for the a s su ra n c e  a n d  a b u n d a n c e  o f  / o o p l a n k t o n .  

A m o n g  the p h > s ic o -c h e m i c a l  f actors  t e m pe ra tu re ,  t r a n s p a r e n c ) , p", d i s s o l ve  o xy g en ,  

Iree ca r bo n  d io x i de ,  total hardness ,  total  a lkal ini ty ,  a m m o n i a ,  a n d  nit r i te wer e  

c on s id e r ed  in the  p r ese n t  s t u d \ .

1 he overa l l  b e h a v io r  and  natu re  o f  an  e n v i r o n m e n t  is la rge ly  g o v e r n e d  by the 

interact i t)n ol  the  m e te or o l og ic a l ,  phys ica l ,  c h e m ic a l  and  b io log ica l  pa ra m et e r s .  Aga i n  

a factoi is not  a l w a y s  in de pen de n t .  I here  r e m a in s  a c l o se  r e l a t io nsh ip  b e t w e e n  the 

lactors.  A lit tle v a r i a t ion  in o n e  ol the f actors  in l l u en c es  the  o the r .  T h e  t emper a t u re ,  

rainlal l .  t ota ls  ho u r s  ol sun sh ine .  I’" and t r a n s p a r e n c y  ol '  w a t e r  had  s ign iHcan t  

c o n i b m e d  efi 'ect upon  the a b u n d a n c e  and  grow th o f  va r io u s  sp e c ie s  o f / o o p l a n k t o n  

and b e n t h o s  (Al i .  I98.S), S im i la r  type o f  int eract ion  w a s  o b s e r v e d  in the  p resen t  study.

Ai r  t e m p e r a t u r e  has  se asona l  t r ends  in l luc tua t ion  d u r in g  the  s t u d y  per iod .  T h e  air 

t e m p e r a t u re  w a s  r e c o rd e d  low d u r in g  w in te r  and  high  d u r in g  s u m m e r ,  sp r ing  and  

au tu m n.  T h e  a i r  t e m p e r a t u r e  g ra d u a l ly  d ec r ea s es  f rom N o v e m b e r  to . lanuarv.  The
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ai r  Icnipc ra t i i rc  w as  rcc(.M-JL'd in ,lanuai'> in llic tw o  a nd  hal l '_\car"s o b se rva t io n  

and  li icn graduall_\ inc rea se d  f rom I e b r u a r \  to till June .  'I lie h i ghe s t  ai r  t e m p er a t u re  

w a s  r eet ) rded in J u h  ( 3 5 ”( ' )  in P '  _\ear 's o b s e r \ a t i o n  and  J u n e  ( 3 5 ° C )  in the secon d  

_\ear 's ob se rv a t io n .

W a te r  t cn ipe ra t i i r e  is o n e  o f  the m o s t  o u t s t an d in g  and  b io log ica l ! )  s ig n i l l can t  

p h e n o m e n o n s  o f  aqua t i c  e n v i ro n m e n t .  T h e  w a te r  t e m p e r a t u r e  o f  all t he  s tu d ied  w a te r  

bi)dies usi ial l )  d ec l i n e d  f rom N o v e m b e r  a n d  reach ed  the  m i n i m u m  in Ja n u a r y  and 

the re  a f te r  in c reased  steadil> r ea ch in g  the m a x i m u m  d u r in g  Apr i l  to J u n e  in the  lake.  

I he r an g e  o f  w a te r  t e m p e r a t u r e  w as  lowe r  in w in te r  and  g radua i lv  inc reased  to w ar ds  

sLimmer.  f h e  pat t ern o f  l luc tuat ion w a s  a l mo s t  s imi la r  in all the t r ea tm en t s .  A c c o r d i n g  

to K ha n  et al ( 19 9 0 )  the w a te r  t e m p er a t u re  sh o w e d  se aso na l  var i a t ions.  In s u m m e r ,  

the w a t e r  w as  c h c m ic a l l \ '  the  r iches t  be c au s e  o f  the m ix i n g  o f  su r fa ce  and  bo t tom 

wate r .  B o t to m  w a te r  t e m p e r a t u re  is s l ighlK lo w er  o r  equa l  to  suri 'ace w a te r  

t e m p er a t u re .  I ^ahman  el al ( 198 2)  a l so  r ec ord ed  s im i la r  t \  pe o f  resul t .  I he h ighes t  

w a te r  t e m p e r a t u r e  d u r in g  s u m m e r  m o n t h s  w er e  r epor ted  by Das  a n d  B h u i \ a n  ( 1974a),  

I s lam et al (1 97 5) ,  I smai l  et  al (1 994 )  and  Patra and A / a d i  ( 19 8 7 )  in B a ng la d es h .  'I'he 

low w a te r  t e m p e r a t u r e  din ing the  s tudy  per iod  w as  found in w in te r  m o n th s ,  w h ic h  are 

su pp o r te d  by Das  and  Bh u i y an  (1 974a) ,  I s lam et al (1 974) ,  O p p e n h e i m e r  et al (1978) ,  

I s lam et al (1 979) .  Ali  et al. (1980) .  Ismai l  el  al. (1994)  and  C h o w d h u r y  et al. (1 989)  

in B a n g la d e sh .  Se vera l  au th o rs  in India a l so  ob se rv e d  the  low w a t e r  t e m p er a t u re s  

d ur ing  w in te r  m o n t h s  notab l s  Cicorge (1964) .  V e r m a  (1969) ,  l i u s s a i n y  ( 19 9 6 )  and  in 

f j i g l a n d  by Y o t m g  (1975) .

I he p r esen t  o b se rv a t i o n  rev ea l s  that  the an nua l  air  t e m p e r a t u r e  cy c le  m a in ta in e d  a 

c lose  paral le l  r e l a t i ons h i p  wi th  an nu a l  c} c l e  o f  w a t e r  t e m p er a t u re .  S im i la r  resul ts  

wer e  r epor ted  by  / a f o r  (1 964) .  M u n w a r  (1970) .  C h o w d h u r y  a nd  M a / u m d e r  (1 981)  

and  M ia h  el al (198  1). It impl i e s  that  role o f  seasona l  c h a n g e  w a s  m o r e  p r o m in e n t  that  

the  inpu ts  ap p l i ed  in c h a n g i n g  w a t e r  t e m p e r a t u re  ( A h m e d .  1993).  A c c o r d i n g  to 

i ^ahman  ( 1 9 82 )  w a te r  t e m p e r a t u r e  is d i r ec t ly  r ela ted to the a i r  t e m p e r a t u r e  but  

s o m e t i m e s  ex c e p t io n  m a y  occur .  D i l l e r e n c e s  b e t w e en  ai r  and  w'ater t e m p e r a t u r e  are 

lo w er  d u r in g  w in te r  and  h ig h e r  in s u m m e r .  The heav y  rainfal l  fo l lo w ed  the w a t e r  and 

ai r  t e m p e r a t u r e  in c o m p a r i s o n  to the w a t e r  t e mp era tu re .  O n  the o t he r  hand  both the 

c u r \ e s  d i l f e r  be fo r e  a nd  a f te r  m o n s o o n  per iod  d ue  to a b s e n c e  o f  cot ) l ing e f fec t  by
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rainl 'all a nd  the p r cs c n cc  o f  w in d l e ss  a n d  hoi  days  lhal  p reva i l  in the  ponds .  S imi la r  

ideas  w e r e  a l so  s tud i ed  b>' d e i s l e r t ' /  ul. (1975) .  Islam and  M e n d e s  (1 976) .

In the p r esen t  s tud>.  the h ighes t  \ a l u e  o l ' t r a n sp a re n e ) '  u a s  r ee o rd e d  in /August,  w h ere  

as the low es t  w as  in M arc h .  S im i la r  resul t  was  o b s e r \ e d  b_\ S ing h  a n d  .Ahmed (1990) .  

But  S ing h  d. ill ( 1 9 8 0 )  reet)rded the h ighes t  t r a n sp a r e n c y  in A u g u s t  but  the lowes t  in 

.laiuiar_\. The t r anspa i ' cnc )  ol '  w a t e r  w as  a i r cc te d  by the  f ac to rs  such as s i l t ing 

micre) seopic o r g a n i s m s ,  su sp e n d e d  o r ga n i c  ma t te r ,  the a n g l e s  a n d  intcnsit_\ o f  en t e r i ng  

light .  The low es t  va lu e  w as  r ec ord ed  in the  m o n th  o f  M a rc h ,  w h i c h  mi gh t  be d u e  to 

inc rease  in co n c e n t ra t i o n  o f  p la nk ton ,  s u s p e n d e d  mat e r i a l s  a nd  silt load.  Re id  ( 19 61 )  

r epor t ed  that  the  t r a n sp a r e n c y  o f  a w a t e r  b o d y  a f f ec ted  by seve ra l  f actors  su ch  as  

c o n c e n t ra t i o n  o f  p hy to p la n k to n ,  s u s p e n d e d  o r gan ic  ma tt e r ,  la t i tude,  season ,  the  ang l e  

o f  int ens i ty  o f  en t e r in g  light  w h ic h  w a s  a l so  su p p o r te d  b> i l u t c h i n s o n  (1957) ,  

. ' \m ar as i n g he  el. al.. ( I98 . i ) .  K h an  and  S idd iqu i  (1974) .  M ic h ae l  ( 1 96 9 )  a l so  m a d e  

s im i la r  o b se rv a t i o n s .  I he turbidit> o f  w a t e r  is gcneral lx'  d u e  to  s u s p e n d e d  inorganic  

s u b s t a n c e s  a nd  p la nk to n ic  o r g a n i s m s  p resen t  in \sater.

f h e  d i s s o lv ed  o . \ yge n  c o n d i t io n  is o n e  o f  the mos t  im po r ta n t  f ac to rs  for  the  aqua t i c  

life. In s tat ion-1 the  lowes t  d i s so lv ed  o \ \ g e n  w as  r ec or de d  3.15  mg/ l  in M arc h ,  

s t a t ion -2 w as  2 .60  mg/' l in M a rc h  and  station-.'? was  3 .15 mg/ l  in M a rc h .  In stat ion-1 

the h ighe s t  dis.solved o.xygen w'as r ec o rd e d  8.45 mg/l  in A ugu s t ,  s ta t ion -2  w as  8.15 

mg/ l  in A u g u s t  and  s ta t ion-3 w a s  8 .70  mg/ l  in A ug u s t ,  ( j c o r g e  (1 964) ,  V a y s  and  

K i im ar  ( 1 96 8 )  in India ;  C h o w d h u r y  and  M a / u m d e r  ( 1 9 8 1 )  and  K h a n  ct  al. ( 199 0)  in 

B a n g la d e s h  o b s e rv e d  m i n i m u m  a m o u n t  o f  o.xygen d u r i n g  m o n s o o n  m o n th s .  I s lam and  

M e n d e s  ( 1 9 7 6 )  r epor t ed  m a x i m u m  d i s so lv ed  o . \ \ g e n  in I ' eb ru a ry  and  m i n i m u m  in 

Au gu s t .  I s lam et al. ( 1 97 9)  r epor t ed  h ighes t  d i s so lved  o x y g e n  in s u m m e r  m o n t h s  and 

lowes t  in m o n s o o n .  Ali  et al. ( 1 98 9 )  found high va lue d u r in g  w in te r  a n d  low- value  in 

s u m m e r .  B e g u m  et al. ( 198 9)  r ec ord ed  lowes t  dis.solved o x y g e n  in S e p te m b e r .  I'he 

l luc tua t ion  in the d i s s o l ve d  o x y g e n  c o nc en t r a t io n  is m a in ly  in l l u en c ed  by the  factors  

like (M-ganic ma tt e r ,  p l a nk ton  and  b o t t om  vege ta t ion .  A c c o r d i n g  to C h a k r a b a r t y  et al. 

(1959) .  the d i s so lv ed  o x s g e n  \ a l u e s  w er e  low 3 .12-3 .8  mg/ l .  In the m o n s o o n  m o n th s  

■lul\ to S e p t e m b e r  w h ich  is p r e s u m a b l y  d u e  to the c o n s u m p t i o n  o f  o x y g e n  by the 

o r gan ic  m a t t e r  and  re ta rded photo . s \n the t i c  act iv i t ie s  o f  p la nk to n  and  bo t tom  

veg e ta t ion  u n d e r  turbid con d i t ions .  Di s so l ved  o x y g e n  is o n e  o f  the p r im a ry  factors  in
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natural  w a l c r  as  a r cgi i la lor  o f  mctalx^l ic p ro cc ss  o l ' p l a n t s  and an im al s .  I .ow o x y g en  

co n t cn t  o f  \ sa t c r  has  g rea t  in l l u en e e  on  the a b u n d a n c e  and  d ive r s i ty  o f  p la nk t on  and 

ben th ie  f auna .  B a n er j e e  (1 967 )  co n s id e r ed  5.0 to 7.0 mg/ l  d i s s o l ve d  o.xygen c on tc n t  o f  

w a te r  to be fair o r  g o o d  in r e spect  o f  p r od uc t i \ i t _ \ . w h ic h  a l so  Ib l lo w ed  b>' C a g a u a n  

(2001) .  K ah n ia n  ( 19 9 2)  r epor t ed  d i s s o K e  o.\_\gen at  levels  ol 3 ing/l .  o r  lowe r  

r e g a rd e d  as  h a z a r d o u s  to lethal  un de r  s t r eam a n d  lake con d i t io n s ;  and  that  5 mg/ l .  o r  

mo re  o f  d i s s o lv e  o w g e n  is be t te r  k)r I r e shw ate r  l ishes .  f i s h e s  can  su r v ive  at low 

level  o f  d i s s o lv e  o.xv'gen (I mg/ l  o r  less) for a few ho u rs  but  not  for long t ime.

f h e  free C'()2 co n t e n t  o f  the  lake s h o w e d  se aso na l  c h a n g e s  w h ic h  in c reased  dur in g  

s u m m e r  a n d  a u t u m n  a nd  d ec r ea s ed  d u r in g  winter .  .Similar r esu l t s  w e r e  o b se rv e d  by 

Is lam & M e n d e s  (1 976) .  Ismai l  et. al. (1 994) .  Pa tra  &  A / a d i  ( 19 8 7 )  and  V a y s  & 

K u m a r  (1 968 ) .  A c c o r d i n g  to  S re en iv a sa n  ( 19 66)  f ree ca rbondio .xide is ab se n t  in 

su r fa ce  w a te r  d u r in g  ce r ta in  pe r iods  ind ica t ing  its r e m ov a l  by p h v to p ia n k to n  for 

plu)tos> nthesi s .  I’h e n o l p h th a l e in  alkalinitv'  w a s  p r esen t  w h e n  free ca rbond io .x ide  w a s  

abs en t  but  in ve ry  low con c en t r a t io n ,  l l a b ib  et al. ( 1 9 83 )  o b s e rv e d  free C’O t  h i ghe r  in 

b o t t om  than  su r face .  I he low est free C'O^ w a s  r ec o rd e d  in Januarv  (7 .00  mg/ l )  in 

s t a t ion -3,  in A u g u s t  (7 mg/ l )  in s ta t ion-2 and  in . ianuarv'  (7 .40  mg/ l )  in s t a t ion-1.  ' I'he 

h ighes t  v a l u e  o f  free C'();> w a s  r ec ord ed  as  19.80 mg/l  (b o t to m )  in . lune in s ta t ion-2.  

I l ossain ( 19 9 6)  r epo r t ed  fish cou l d  to lerate 10 mg/l  c a r b o n  dio.xide.  l ag le r  (1 972)  

s la ted that  the free c a r b o n  d i ox i de  ex c es s  o f  20  mg/ l  m ig h t  be  r eg a rd e d  ha r mf u l  to 

f1sh. C a g a u a n  ( 2 0 0 1 )  r epor t ed  ca r b on  d i o x id e  co n t e n t  b e l o w  10 mg/ l  is sui t ab le  for  

fish cul tu re .  S w a r u p  and  S ingh (1 979)  r ep or t ed  the free ca r b o n  d io x id e  in w a t e r  form 

ca rb on ic  ac id  r e su l t ing  c h a n g e  in the 1̂ " as  the  h > d ro g c n  ions  a re  se t  free af ter  

d i s s oc ia t ion .  In ve r s ion  o f  C'Oi  in the w a te r s  can  inc re ase  total  a lkal in i ty  d u e  to 

inc rease  in b ic a r b o n a te s  a n d  ca rbo na t es .  A h ig he r  c o n c e n t r a t i o n  o f  these  ions is 

co n s id e r ed  to p r ov id e  buf fe r ing  ac t ion  to the wate rs .  H o w e v e r ,  po l lu t i on  o f  w a t e r  can  

inc rease  the  level s  o f  total  a lkal ini ty  in wate r .  As  the  total  a lka l in i ty  l argely d e p e n d s  

on the  natural lv o cc u r r in g  ions,  b io logica l  ac t iv i t i e s  m a y  not  be a f f ec ted  by. I 'his is 

a l so s h o w n  by K h a t a v k a r  1986.  w h e n  s tu dv i n g  tw o  eu t ro p h i e  po l lu ted  w a te r  bodies .  

Avcrai i c  a l ka l in i ty  v a l u es  w e r e  a b o v e  120 mg/l  in the lake  wate r .

S w i n g le  ( 19 6 7 )  o b s e r v e d  the  r e l a t ionsh ip  o f  P" o f  w a te r  to the ir  ava i l ab i l i ty  o f  fish 

cu l ture  and  sa t is fac torx r esul t s  w er e  ob ta in ed  from w a t e r  f’"  r an g in g  f rom 7.05 to 8.0.
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I Ic a l so  rcpt)rlccl that  ihc w a te r  ha \  ing I’" \ a l u c s  m o r e  than 9.5 w e r e  u n p r o d u c t i v e  and  

a b o v e  1 1.00 m a r k e d  the dea th  point  o f  l ish.  i lie low I’" vaUie w a s  r ec ord ed  in high 

COp.  low 1 ) 0  and  low w a t e r  t e m pe r a t u r e  con d i t io n .  V e r m a  (1 96 9) .  Ru t tne r  (1975) ,  

V a \ s  and  K u m a r  ( I96X) .  Vlathew (1975) .  I s lam and  S a h a  (1 975) .  I s lam et al. (1979) .  

\ l i  et  al. (1 985 ) .  Pa tra  and  ,A/adi ( I9K7)  r ep or ted  low va l ue  in sp ring.  The low I’" 

\ a l u e  ma> d u e  to the entr> o l ' e l o lh  w a s h i n g  waste .

Hie co n c e n t ra t i o n  o f  A m m o n i a  at dir i 'erent  s a m p l i n g  s i t es  w a s  1.1 mg/ l  to 3.0 mg/ l .  it 

w as  ver> h igh  d u r in g  w in te r  (M id  D e c e m b e r -  l-ar ly Apr i l ) .  A c c o r d i n g  to Re id  ( 1 9 6 ! )  

A m m o n i a  co n ta in  in po l lu ted  w a te r  b od ie s  is usuall>- a b o \ e  1.0 mg/l .  I'hc 

co n c en t ra t i o n  o f  A m m o n i a  in all the  w a t e r  b od ie s  in the  p r ese n t  s t u d \  r e m a in s  qui te  

ab o v e  the o l ig o t ro ph i c  l imit  ol 'O.I  mg/ l  r e l l ec t ing  the level  o f p o l l u t i o n  in the lake.

5.2 / o o p l a n k t o i i  :

Both qua l i t a t iv e  and  qu an t i t a t iv e  p a r a m et e r s  ol'  / o o p l a n k t o n  w e r e  e s t i m a te d  d u r i ng  

this s tu d ) .  P la nk to n  is d i r ec t l \  or  indi rect ly  sub je c t ed  to the comple .x  o f  in l l u en ces  

w h ich  c h a n g e s  wi th  se a so n s  a n d  s o m e  elTeets m ig h t  be m a d e ,  s o m e  ol  w h ic h  resul t  in 

the qu an t i t a t iv e  ch a n g e s ,  i.e.. i nc reases  or  d e c r e a s e s  ot  s ize ol  the p o pu la t io n .  Such  

var i a t ion  in p o pu la t i o n  m ig h t  be d u e  to the  va r i a t ion  in nu t r i e n t s  a nd  o the r  I 'avorable 

co nd i t io ns  o f  w a t e r  d u r in g  p la nk ton  p ro d u c t io n  ( W e lc h .  1952).

The a b u n d a n c e  o f / . o o p l a n k t o n  var ied f rom 2 I . .325 indiv/ l  in I ' e b ru a ry  2 0 0 0  to 1,225 

indiv/ l  in . luly 2 0 0 0  wi th  an av e ra ge  o f  6 4 2 6  indiv/ l .  In all the se l ec ted  si t es  seasona l  

inlUience on  the  a b u n d a n c e  and  d ive r s i ty  o l ' / o o p l a n k t o n  w e r e  p r o f ou n d .  In genera l  

the / o o p l a n k t o n s  w e r e  m o r e  a b u n d a n t  d u r in g  the  m o n t h s  f rom I ' eb ru a ry  to M a y  in all 

the s ta t ions  and  less a b u n d a n t  in A u g u s t .  S to rm s  ( 1 9 8 1 )  r e c o rd e d  m a . \ i m u m  n u m b e r  

o f / . o o p l a n k t o n  in . lune and  m i n i m u m  in l e b r u a r \  in Q u a n t i c o  C r e e k  and  the ad jac en t  

P o to m a c  r ivers .  1 he ma .x imum pr od uc t io n  w as  o b s e r v e d  in the w a r m e r  we a th e r ,  the 

r esul ts  o f  w h i c h  can  be c o m p a r e d  wi th  the  o bs e rv a t i o n s ,  s h o w n  by G r e e n  (1960).  

S i mi la r ly  D as  and  Bh u i y an  (1 974)  found  the m a . \ i m u m  p r o d u c t i o n  in w a r m e r  mo n th  

and m i n i m u m  in A u g u s t  and  . lanuary to l-'ebruar_\ in s o m e  in land w a te r  o f  D h a k a  ci ty.  

W at son  and  ( ' a r p e n t e r  ( 1 97 4)  s h o w e d  p ea k s  o f / o o p l a n k t o n  in the  sp r i ng  o r  s u m m e r  

m o nt hs  f rom the  lakes  1 luron.  l-ric and  O nta r io .  C a n a d a  sol i ci t ed  the  studv.
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In the p rcsonl  slud>' four  g r o u p s  / o o p la n k lo i i  w er e  o b s e r v e d  a n d  r ep res en ted  by 

rot i te ra .  e o p e p o d a .  e l a d o e c r a  and os t r aeods .  Di i r ing the  p r esen t  inves t iga t ion  

/Doplani-vton ni ic t i i ated in vo lu m e ,  p e r c en ta ge  compos i t i t )n  as  u e l l  as  in the ind iv idual  

etMiiponents.  T h e  a v e r a g e  pe rc en ta g e  co m p o s i t i o n  o l ' d i l Te ren l  /oop lank t t>n  o f  all the 

s ta t ions  in the  o b se rv a t i o n  w as  rot i f era 4 8 % .  e o p e p o d a  9 % .  c l a d o e e r a n s  21 % .  

t)slract)ds 1 3%.  and  o the r s  9%.

In the stLidv pe r iod  the d i s t inc t  l l ue tua t ion o f / o o p l a n k t o n  p o p u la t i o n  w as  ob se rv e d  in 

d i f f e ren t  m o n t h s  as  wel l  as  in se ason .  S im i la r  r esul t s  w e r e  no ted  b_\ Ali  el cil. (1980) ,  

C 'howdhurv  a n d  S u l t a na  (1 98 9) ,  M a th ia s  (1961) .  The m a j o r  g r o u p s  o f / o o p l a n k t o n  

rec o rd e d  d u r in g  the  s tu d y  per iod  w e r e  rot i fera.  e o p e p o d a  a n d  c l ad o ce ra .  S imi la r  

ob se rv a t i o n  w a s  n o te d  by  A l a m  el at. (1 987) ,  Pat ra a n d  A za d i  ( 198 7) ,  G o p h c n  (1988) ,  

, \ l i  el at. ( 198 9) .  . l ohnson  and  S ch lo ss e r  (1991) .  O h t a k a  el at. ( 1 9 9 6 )  a n d  I slam el cil. 

(2G00).

In all the s t a t ions  rot i f er s  w e r e  4 8 %  o f  the total  mic ro  f auna  in the ob se rv a t io n .  Filin ia  

lo)i^iseui, b'iHnia branchicilii. luliii'iLi minula, Keralella sp. K. canadensis, K. 

laurocephala. K. heiiiialis, K. vulga. Asplanchana sp, Manoslylla bii/la, Brachioniis 

p/icalilis. B. hidenlala. B. calyci/loriis. Plalyias pala/us, I ’latyias sp. w er e  ident i f ied 

d ur in g  the o b se rv a t io n .  Keralella sp. w as  found f rom M a rc h  to . lune.  Manoslylla hiilla 

w a s  very rare.  Keralella volga (51 uni ts / I)  w a s  in le sser  n u m b e r  a n d  h'iHnia lon^iseta 

(214  uni ts / l )  w a s  ava i l ab le .  Aspkmchna sp. a n d  Brachioniis p lica lilis  w e r e  pe rennial  

d u r in g  the  s tu d y  per iod .

1 he h ighe s t  n u m b e r  o f  rot i fers  (1 1.125 indiv. / l )  w a s  r ec or de d  in M a r c h  in s ta t ion-3 

and  lowes t  in .)ul\ in s t a t ion-2.  M a n \  w o r k e r s  o b s e r v e d  the m a . \ i m u m  n u m b e r  o f  

rotil 'ers in winter .  This o bs e rv a t io n  w'as m a d e  b}' 1 l ab ib  el al. (1 98 4) .  Patra and  Azadi  

( 1987) ,  Ali  el al. ( 1 9 89 )  and  Bh u iy an  and  N cs sa  ( 1 9 9 8 b )  f rom  d i f fe ren t  habi tat s ,  

( i e o r g e  ( 1 9 6 4 )  o b s e r v e d  the d o m i n a n c e  ol' Brachioniis sp.  d u r in g  w in te r  f rom Indian 

rese rvoi r .  In this  inves t iga t ion  Brachioniis calycifloriis  w a s  Brachioniis ciiiariclenlala 

d o m in a n t  d u r in g  the  mt)nth . lanuary to Ma rch .  Is lam et al. (200())  a l so ob se rve d  

Brachioniis sp. as  the m o s t  d o m i n a n t  genus .
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D ur i ng  the ob sc r sa l io i i  pe r iod  the a s c r a g c  pc rcci i l agc  com pos i t i t )n  o r c i ) p c p t ) d s  w as  

y"'o in tlic Ciiilslian lake.  I he e o p e p o d  nu inl i er  va r i ed f rom 2 00  to 2 .025 units/1 du r i ng  

the s tudy  pe r iod .  The lowes t  n u m b e r  (200  units/1) w as  in A u g u s t  that  w a s  0 . 8 8 %  o f  

the total  _\earl>' o e e u r r e n e e  and  in M a re h  the h ighes t  n u m b e r  w a s  2 .025 uni ts ' l .  wh ic h  

\vas o f  the total  m ic r o  I'aLina. hi the p resent  s tudy  the c o p e p o d s  w e r e  677

uni ts ' l .  w h ic h  w a s  16 . 55% o f  the total  >earl_\ c o m p o s i t i o n .  Diciplomti.s sp., 

IIcluliaplonni.s sp.. Didploniiis Dicirsliiiiniis. ( 'yclop.s nui<^nii.s, l-jicvclop.s pii'onophonis 

wer e  found  d u r in g  the inves t iga t ion  per iod.  I licse sp e c i e s  w er e  found  f requent ly.  

Ik ’liclidplomiis sp. (1 6 0  units/1) w as  in lowes t  n u m b e r  a n d  the h ig he s t  n u m b e r  w as  

DiajMomus (60-I units/1).  Diciplomiis nicirshiciniis (231 units/1). Cyclops nuiginis (333 

u n i t s /1) w er e  a l so  av a i l a b l e  in h igh er  in nu m b e r .  In the  s t a t i o n - 1 c o p e p o d s  w e r e  less 

d o m i n a n t  g r o u p  ( 601 .25  units/1) o f  the total m ic r o  f auna .  A m o n g  c o p e p o d s  Cyclops 

sp.. C. iiici> îiiis. .Mesocyclops sp.. Diaplotuus sp.. Eucyclops prionophorus, 

ile licvclops sp. w e r e  ident iHed in the  ( iu l s h a n  lake.  D u r i n g  the o b se rv a t i o n  Cyclops 

sp.. Cvclops nni^niis mid Eucyclops prionophoi'us  w e r e  pe re nn ia l  a nd  do m in a n t ,  

f h c s e  sp e c i e s  w e r e  found  f r e q u e n t h .  f l ie lowes t  lu im be r  o f  C'yclops iini;^iuis (87 

uni ts  1) w a s  r e c o rd e d  w h ic h  9 . 2 1 %  o l ' t h e  total c t ipe po ds  a n d  the h ighe s t  w a s  Cyclops 

sp. (268  units/1) w h ic h  w a s  2 9 . 7 1 %  o l ' t h e  total e o p e p o d  c o m p o s i t i o n .

4 0 3 6 1 C
I he c l a d o c e r a n s  var i ed  I rom 225  to 5 ,725 indiv/ l .  1 he low es t  w a s  in S e p t e m b e r  w h ich  

c o m p r i s e d  o f  2 . 7 %  o l ' t h e  total  c l a d o c e r a n s  and  the h ig he s t  n u m b e r  w a s  in D e c e m b e r  

wh ich  c o m p r i s e d  o f  1 8 . 5 2 %  o l ' t h e  total  c l a do c e r an s .  In s tat ion-1 c l a d o c e r a n  g r oup  

was d o m i n a n t  w h ic h  w as  2 2 . 5 4 %  o l ' t h e  total m ic r o fa un a .  Daphniu iiici^iui. I), simills, 

I). loii^iriiiK's, I), unihi^ua. I). Icievis. D. rosen. D. llioralci. D. piilcx. I), calmvha. 

Mohiocluphnia iiuicleayii, M oiiu i hrcichicila. Bosminopsis cieilersi. Bosmina 

loiigiroslris. B. core^oni. Drepanolhrix clenkiUi, M acrolhrix  rosea, Sichi crysUilinci, 

M cicrollirlx hiliconiis. Lcilhoiuirci rcd iro lris . Polyphemus pecllculus. Euryalona .sp., 

.iloiKi sp.. .1. ccu-uct. M oinasp.. Dudayii nuicrops. Diaphnnosoma sp.. D. hruchyuruni, 

I). Icuchlcii w er e  ident i f i ed  in the lirst ob se rva t io n .  A few n u m b e r  o f  Daphnia 

caliiwhii (17  units/1) w a s  r ec ord ed  w h ich  w a s  0 . 3 8 %  o l ' t h e  total  c l a d o c e r a n s  and  the 

h ighes t  n u m b e r  w a s  Dkiphanosoiiici leuclilen  (996  unit,s/l) w h i ch  w a s  2 4 . 8 7 %  o f  the 

total  c l a d o c e r a n s  co m p o s i t i o n .  D. hievis. I), rosco. 1). ihoniKi, D. pulcx. I). caUiwha 

w ere  ve ry  rare.  Dicipluiiiosoma sp. (986  units/1) I), hnichyurum  (8 4 0  unit.s/l) w a s  

ava i l ab le  and  pe re nn ia l  in this  ob se rva t io n .  In the  s t a t ion -2 ,  the c l a d o c e r a n s  w ere
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22.5-1% o f  llic total  microl'aLina. C'erioclciplinici .sp.. Polyplienni.s pec/icii/ii.s. Sicia 

ci-ysiiiliiui. Pseudosid hiclcnicila. D iipliiiid mcn îici. D. ^^iiUilcu. D. lon^ir'iDics, D. 

hicvis. P. ro.scd. I). lliorciUi. D  piilex, D. cciliiwini. Scapholebri.s kiiii^i. Moinoclciphnia 

iiHiclciiyii. M oiiu i V/;., Hosiniiui H. torc^oni. Mcicroliwix Uiliconii.s, . \lonci

iiinu i. Diiclcnci iiuicrop.s. C'livclonis p ioa - wer e  s e n  rare.  Dicip/iciiiosoiiui .sp. (647  

uni ts ' ! )  and  I). Iciichlcn  (979  uni ts / l )  w er e  ava i l ab le .  A f e u  (38  iini ts/l) c l a d o c e r a n s  

w er e  no ted in S e p t e m b e r  wl i ieh w as  0 , 2 8 %  oi '  the total  \ c a r i y  o c c u r r c n e c  a nd  the 

h ighes t  n i n n b e r  (683 uni ts / I)  in I cbriiar> w h ie h  w as  5 . 2 0 %  o l ' t h e  total  / o o p l a n k t o n  

c o m p o s i t i o n .  In the p r esen t  stiid_\ Diaplnino.soiiui .sp.. D. hrac/iviiniiii. I), leiichlen 

wer e  d o m i n a n t  a m o n g  the c l a d o e e r a n  c o m p o s i t i o n .  But  this  ob se rv a t i o n  is not  s imi la r  

wi th that  o l ' A n a d u  cl al. (1 991) .  T h e y  o b s e rv e d  in N ig e r i a  that  M oinn nuicropa w a s  

d o m i n a n t  a m o n g  the c l ado ce ran s .

D ur i ng  the s tu dy  pe r iod  the os t r a c o d a  c o m p r i s e d  o f  on an av e r a g e  13% o f  the  total  

/ o o p l a n k t o n  po pu la t io n .  In stat ion 1 the o s t r a c o d a  g r o u p  w as  10% o f  the total 

/ o o p l a n k t o n .  A m o n g  the  o s t r ae od s  Uyocypri.s hi'culyii. Ccini/ocvprici o.shorni, 

Cyc/ocyprid kinkaidia, C'yclucypri.s .serena, C'enlcrocypri.s .sp.. Cypriii Uicu.slri.s, 

Cypri.schpi.si.s aciilealc, Eiicylhere in.signipc.s. I ’hysocypria po.slcroliihcrculata. 

i.ucypris vircn.s, i'ypricurcu.s liir.siilti.s cnu! Cypris .sp. i r e re  iden t i l l ed  in the  s tud ied  

( j i i l shan  lake.  I he lowes t  n u m b e r  w a s  Cenlerocypri.s sp (34  uni ts / l )  and the h ighes t  

nLUiiber w as  C ypris sp. (1 66  units/ l) .  Ma .x imum n u m b e r  o f o s t r a c o d e s  sp. w as  found 

in Apri l  ( 25 2 5  indiv. / l )  and  m i n i m u m  n u m b e r  w a s  found  in July (225  indiv. / l) .  I'he 

av e r a g e  n u m b e r  ol  o s t r a c o d e s  w as  2 6 5 0  indiv. / l  in s ta t ion  I at su r fa ce  l ayer  o f  wate r .  

D as  and  I5hi.ii}an ( 1 9 7 4 )  r ec ord ed  8 sp ec i es  o f o s t r a c o d e s  f rom 2 p o n d s  and  2 l akes  o f  

D h a k a  ci ty.

5.3 IJciitlios :

I he m a j o r  g r o u p s  o f  ben th ic  f auna  w e r e  o b s e rv e d  t h r o u g h o u t  the s t u d \  per iod .  T h e  

ben th ic  l a u na  r ang ed  i rom 503 to 1.158 ind iv/m^  wi th  an  a v e r a g e  m e a n  da ta  o f  

7021 152.41 ind iv /m"  d u r in g  the s tudy  per iod  in the  s t ud ie d  lake,  Ben th ic  f auna  w as  

sor ted  as  m a j o r  g r o u p s  ol Mol lusca .  O l i g o c h a e ta  as  wel l  as C h i r o n o m i d a c  and  o the r  

o r ga n i sm s .  I he m o l l u s c s  w er e  do in i na n t  g r o u p  a nu ) ng  the  total be n t h o s  follow'cd by 

o l ig oc hae te s .  c h i r o n o m i d s  and  o the r  m i s c e l l a n e o u s  g r o u p  a nd  the ir  pe rc en t ag e  

c o m p o s i t i o n  w as  4 1 % .  31 % .  2 3 %  and  5 %  o f  total be n t h ic  fauna re spec t ive ly .  A h m e d
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( I ‘)93)  r e p o r t ed  populali(,)ii dcnsil_\ be r ang in g  f rom 63 I It) 24 1 5-nV in pond  sys lem.  

M ur l )  d. n i.  ( I97K )  repo i l ed  Irom 362 to 4231 in . The Wes t  l i enga l  bcels  wer e  

b les sed  u i t h  b en t h o s  r an g in g  from 90 to I3.23<S i n d iv / n r ’ and  a l so  s o m e t i m e s  0 to 

1763 o r g a n i s m s ' n r  (C l i  Kl. 2000) .  I h i e n e m a n n  ( 192 5)  c l as s i f i ed  a l akebed  p r o d uc in g  

b e t w e en  10 0 0 - 2 0 0 0  i n d i v / n r  as m es o t r oph ie .  O n  the bas is  o f  this  c l a s s i n ca t i o n  

( i i i l shan  lake c ou l d  be p laced  as m e so t r op h i e  wa te rb ed  in nature .

I he low es t  a b u n d a n c e  ol ben th os  \sas  o b se rv e d  in M a r c h  and  h ig hes t  was  in .luly. 

R a h m a n  ( 2 0 0 0 )  r ep or t ed  the h ighes t  n u m b e r  ol '  ben th ic  fauna in D e c e m b e r  in 

Ra jdh a l a  beel  wi th  an a v e r a g e  n u m b e r  1270.01 i n d / n r  a n d  the  IovncsI 869 . 14  indiv/m^ 

d ur ing  S e p t e m b e r  r e spec t ive ly .  M o n d a l  and  M oi l ra  ( 19 76 )  r cc o rd c d  the h ighes t  

d ens i t )  ol b e n t h o s  in su m m e r ,  A h m e d  e/. d i.  (1 99 3)  r cc o rd c d  the  m i n i m u m  quan t i ty  

1)1 bcnl ln)s  in N t ) \ e m b e r  (232 i n d / n r )  and ma .x imum in . lanuary (7 46  ind/m").  

S r i v a s t a \ a  (1 958 .  1959)  r epor t ed  on  the b o t t om  fauna  o f  s o m e  p o n ds  o f  L u ck no w ,  

wh ich  e x h i b i t e d  se aso na l  lluclLialions.  its total  v o l u m e  be i ng  h ighes t  d u r in g  m o n s o o n  

m o n th s  a t t r ibu tab le  to the  d o m i n a n c e  o l ' m o l l u s k s  and  o l ig o ch ae te s .  C4i 'RI  (1 997)  

sta ted p r o d u c t i \  it} o f  biot i c c o m m u n i t i e s  l ike be n t h o s  and  m a c r o p h s l c s  are d ir cc t ly  

r ela ted ti) the  a b u n d a n c e  o f  o r gan ic  ma t t e r  and  o th e r  m o r p h o m c t r i c  cha rac te r i s t i c s  o f  

the re.servt)irs; lack  o f  o r gan ic  det r i tus  in the r e se rvo i r s  su b s t ra tu m  as ev i d e n c e d  by 

the total  a b s e n c e  ol bo t to m biota and  a b s e n c e  o f  m a c r o - v c g c t a t i o n  h av e  a f fec ted  

es t a b l i s h m e n t  ol b o t t o m  I 'eeders like Cirrhinns iiirigaUi and  b r o w s e r s  like Labeo 

roliiid.

1 he m u lh i s c s  s h o w e d  the h ighes t  peak  in , lul\ (676  ind /m")  and  the  lowes t  Marc h  

(136  ind /m ) d u r in g  the  s t u d \  pe r iod  in s t a t i o n - 1. Das et al. ( 1 98 1 )  o b s e rv e d  peak  o f  

mo l l u sc s  a l so  in ,iul>'. Ali  et al. ( 19 78 )  r ec ord ed  the  a b u n d a n c e  o f  m ol l us cs  in the 

mo n th  ol  A u g u s t  and  Oc to b e r .  A m o n g  the m o l l us cs ,  g a s t r o p o d s  w e r e  the mos t  

a b u n d a n t  g r o u p  in the lake.  S i t a ra miah  (1 966 )  s u g g e s te d  that  the a b u n d a n c e  o f  

gas t iDpods  w as  as si )c i a t ed  wi th  the o cc u r re n ce  o f  f i l a m en to us  a l g ae  and p e r m a n e n t  

h a rd ne ss  o f  wa te r .

O l i g o c h a e te s  w e r e  the s e c o n d  d o m i n a n t  g r o u p  o f  the ben th ic  f auna  o f  the G u ls h a n  

I .ake. S im i l a r  o b s e rv a t i o n  w a s  a l so  m a d e  by Das  el al. ( 1981) ,  Ali  el al. ( 1978.  1981) 

and  A h m e d  el at. ( 19 9 1)  in Kap ta i  I .ake.  Dur in g  the  p r ese n t  s t u d \  the  h ighes t  peak  o f
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o l igt ) chac lcs  w a s  r cc or dc d  in Jul> (392 i n d / i iv ’ and  lo \scs l  in N o v e m b e r  (125 in d / m ' )  

in s la l ion-1.  S im i la r l y  h ig hes t  peak  o f  o i i g oe ha e le s  a l so  r e c o rd e d  b \  Das  et al. (1981)  

in ,lul> but  low es t  in D e c e m b e r .  T h e s e  l lnd ings  do not  a g r e e  wi th  that  o f  Ali  et  al, 

(I97.S.  I 98 1)  and  A h m e d  et  al. ( 1 9 9 1).

C h i r o i i o m id s  s h o w e d  thei r  h ighes t  peak in .liil_\ (172 ind/m'^’ and  lowes t  in s u m m e r  

(86 ind/ 'm"’. S im i la r l )  Das  et al. ( 19 81)  al.so I’oLind the  h ig he s t  a b u n d a n c e  o f  

c h i r o n o m i d s  in D e c e m b e r .  Mt)ndal  and Mo i t ra  ( 19 76 )  f o un d  the  h ighe s t  peak  o f  

c h i r o n o m i d s  in l ebr i ia ry  and  M a \ .  I he c h i ro n o m id  l a rvae w e r e  m o r e  p r o m i n e n t  both 

in iu im be r  and  bionii iss.

O t h e r  m i s c e l l a n e o u s  g r o u p  o b s e rv e d  d ur in g  the  p r es e n t  s tu d i es  inc luded  cu l ic ine  

l arvae,  l eeches ,  etc.  w e r e  not  r egu la r  in o c c u r r e n c e  in the  s a m p l e s  o f  d i f f e ren t  m o n th s  

and  co ns t i t u t ed  m i n o r  g r ou p .  I'his g r o u p  s h o w e d  the ir  h i gh e s t  pe a k  in M a rc h  w he re  

C h a o b o r u s  la rvae w e r e  do m in a te d .  T h e i r  occLirrence as  m in o r i t y  g r o u p  m a y  be d u e  to 

the lact that  the ec o l og ic a l  c o nd i t io n s  t)l the lake w e r e  not  o p t i m u m  for them.  

Krishnaniurt l iN ( 1 9 66 )  s t a ted that dipter t )us  larvae w e r e  nu)st  a b u n d a n t  in Augus t .  

S i t a r a m ia h  ( 1 9 6 6 )  c l a ss iHed  the o i i go e ha e le s  d e p e n d i n g  on  the ir  a b u n d a n c e  in 

r e s p o n se  to e n v i r o n m e n t a l  t e m p e r a t u r e  into three  ty p e s  viz. ,  s t e n o m i n i m o t h e r m a l ,  

s t e n o m a x i m o t h e m a l  a nd  s t e n o o p t i m o th e r m a l  forms,  l i e  a l so  r epo r t ed  that  the  s i / e  o f  

the po pu la t io n  t)f  c h i r o n o m i d  re m a in ed  smal l  f rom O c t o b e r  to D e c e m b e r  but  was  

large in .lanuar_\ and  I ' cb rua ry .

I he I r c que nc y  ol  ava i l ab i l i ty  ol  m a c r o  b en t ho s  var ied in d i f f e ren t  points ,  m o n th s  and 

se asons .  I h ese  d i f f e r en ce s  m a y  hav e  been  d ue  to the d i l l e r e n c e s  of bt) t tom habi t at  

(Reid ,  1961)  a nd  v a r io u s  p h y s ic o -c h e m ic a l  as wel l  as o t h e r  e n v i r o n m e n t a l  cond i t ions .

I he d i l l e r e n c e s  m a y  a l so be  d u e  to the d i l f e re n ce  ol the v o l u m e  t)f  m u d  col l ec ted  by 

the D redge .  M u n r o  ( 19 66)  r epor t ed  that  usua l l \  in s a m p l e s  high c on te n t  o f  d e c ay i ng  

l eaves,  plant  s t e m s  a nd  o the r  det r i tus ,  the n u m b e r  o f  b en t h ic  in ve r t eb r a te s  o f  all t \ ' pes  

var ied propor t iona l l>  wi th  v o l u m e  o f  the m u d  broLight by the  sam ple r .

I he n um e r i ca l  a b u n d a n c e  o f  the bo t tom fauna un de r  s tudy  f l uc tua ted  wi th month ,  

se ason  etc.  I he h ig hes t  n u m b e r  o f  o r g a n i s m s  col l ec ted  in .luly a n d  this  migh t  be due

lo the  e n v i r o n m e n t a l  su i t abi l i ty  o f  w a t e r  body,  food av a i l a b le  in the  bo t tom soil .
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rcl a l i \ c l> h igh ic inpcrat i i r c .  etc.  in the lake.  S im i la r  ind ica t ion  w a s  g iv e n  by  Welc h  

( I ‘̂ 52).

5.4 I-00(1 a n d  Keediiiji  habi t  o n  isli and  Ihcir  g r o w t h  :

I he de t a i l ed  e x a m i n a t i o n  ol majt) r  food g r o u p s  found  in the  gut  c o n t e n t s  o f C .  ccuhi, 

/,. rohild  and  /,. calhci.su w e r e  c y a n o p h y c e a e .  c h o l o r o p h y c e a e ,  ba c i l l a r o p h y c e a e ,  p lant  

parts ,  rot i fers ,  c r us ta ce an s ,  ben t hos ,  a n i m a l  parts ,  s e m i - d ig e s te d  m a te r i a l s  a nd  m u d  & 

debr is .  I hes e  food g r o u p s  a re  r ep r ese n te d  b \  a large va r i e ty  o f  g e n e r a  and  a good  

lu im ber  o f  these are c o m m o n  to the three  spe c ies  o f  t i shes ,  D es p i t e  the fact that  

rat ional  cu l t iva t io n  o f  ec o n o m ic a l ! )  im po r t an t  fish sp ec i cs  w a s  found to be 

i n c on ce iv ab le  witlK)ut k n o \ s l e d g e  o f  the bas ic p r o b le m  o f  the ir  food  a nd  feed ing  

habi ts ,  f o o d  and  feed ing  habi t  o f  l lsh is o n e  o f  the im p or ta n t  b io lo g i ca l  f ac tor s  for 

se l ec t ing  th es e  l i shcs  for r a i s ing in po n d  and  i m p o u n d m e n t s ,  w h e r e .  the_\ wil l  not  

c o m p e t e  wi th  o the r s  for Ibod bill wil l  live in a s soc ia t io n ,  a nd  ut i l ize to  the  m a x i m u m ,  

all the a \ a i l a b l c  food.

f h r e e  m e t h o d s  w er e  fo l lo wed  ( n am e ly  oc c u r re n ce ,  po in t s  a nd  i i i l lness  m e th o d )  to get  

a deta i l ed  idea o f  the food ma te r i a l s  o f  the gut .  N o  s ing le  m e t h o d  is a d e q u a t e  for gut  

ana lys i s .  T h e  food and  feed ing  liabits o f  T. calla. L. rohila  a n d  calhasu w a s  s tud ied  

to av e r a g e  s i / e  g r o u p s  ( 16()mm-; i60 m m )  to o b s e r v e  w h e t h e r  the  t \  pe  o f  food 

(Q ua n t i t a t iv e  o r  Q ua l i t a t ive )  var ied d u e  to three  sp e c i e s  o f  l lsh.  The p r esen t  s tudy 

s h o w e d  in te res t ing food  p re fe rence .  All  the  l l shes  fed m o r e  o r  less  s a m e  food,  w hi ch  

w er e  c o m m o n  in the lake.

Algae ,  w h ic h  c o n d e n s e d  into g r o u ps  ol blue-gi 'cen a lgae ,  g ree n  a l ga e  and  d ia to m  wer e  

found in the s t o m a c h  ol th ree  spec ies  o f  l lsh t h r o u g h o u t  the  yea r ,  f  rom  the pre.sent 

s tud\  . it w as  found that  ( cal la s h o w e d  c o m p a r a t i v e l y  g r e a te r  f ee d ing  p r e f e r en c e  for 

b l ue -g recn  a l g ae  in O c t ob e r .  N o v e m b e r  and  m i n i m u m  in Apri l  and L. calhasu s h o w e d  

m a x i m u m  in . lanuary and  neg l ig ib le  in N o v e m b e r  and  D e c e m b e r ,  it is o f  intere.st t hat  

c o n s u m p t i o n  o f  b lu e -g re e n  a lgae  in c re ase d  wi th  the inc rease  in sire o f  the  llsh.  These 

l indings  o f  the  p resen t  s tuds are m o r e  o r  less in c o n f o r m i t y  wi th  the  f ind ings o f  

Al i ku nh i  ( I ^)51).
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(i i ' ccn a l ga e  s h o u c d  a ^ccond  r e m a rk a b le  variLiiion willi  r espec t  to three  spe c ie s  o f  

lish in cl illereiit i i ionlhs.  cciilci s h o w e d  h ighes t  rate o f  c o n s u m p t i o n  on g ree n  a lgae  

in D e c e m b e r  w hi l e  A. rohHn shovsed h ighes t  rate in l ' e b r u a r \  f o l lo w ed  b> ,lul\ and  L. 

calhcisii s h o w e d  h ig hes t  rate  in Ja nuary .  M in i n n im  in take w a s  o b s e r v e d  in M a y  in 

case .  1)1 ciilla  a nd  /.. roliiici w as  m i n i m u m  in S e p te m b e r .  A. valhasii. w h i l e  it w-as 

m i n i m u m  in Apri l .  S im i la r  resul t  was  o b se rv e d  by M u s t a f a  ct a!. (19X1) in a CoUsa 

JascKiui. I i \ n e s  ( 19 5 0 )  ivp or ted  that the c o m p o s i t i o n  o f  ft)t)d va r i ed th ro u g h o u t  the 

\ e a r  and  e a c h  impo r t an t  lood  t e nde d  tt) have  a ma .x imum i m p o r ta n c e  at ce r t ain 

season .

MaximLmi d i a t o m s  w e r e  r eco rde d  in M a rc h  in ease  o f  T. valla, w h i t e  in the s t o m a c h s  

ol L. roliila  it w as  ma .x imum in Nt )vember .  m a x i m u m  d i a t o m s  w e r e  r ec o rd e d  in 

\ o \ e m b e r  in ca se  i)f  /., culhasti. M i n i m u m  intake o f  d ia to m  w a s  r eco rde d  in 

D e c e m b e i  in ca se  ol ( . calla  fo l low ed  b \  f e b r u a r ) '  in ca se  of L. roliilu  . M i n i m u m  

d i a t o m  w as  rec o rd e d  in Apri l  in ca se  o f  /., rohila  and  /.. calhasii and  A. calbasii 

sh o w e d  neg l i g i b l e  in Aiigust .  I s lam & S ah a  ( 1 97 5 )  r ep or t ed  that  ph y to p la n k to n  

p ro du c t io n  w as  ma .x imum in . lune. Jul> and  O c t o b e r  and  m i n i m u m  in Ma rch .  I ' rom 

the  p resen t  i n \ e s t i g a t i o n .  it is ev i den t  that  l lsh s h o w e d  in c re as i ng  d e m a n d  I'or d i a to m s  

wi th  the inc re ase  in s i / c  and  lish to l ish b\ '  p e r c en ta g e  ol  o c c u r r e n c e  and by p o i n t ’s 

me tho d .

Pre se nc e  of c o n s id e r a b l e  qu an t i t i e s  o f  p lant  par ts  inc lud ing  aq ua t i c  plants ,  roots ,  par ts  

of leaves  nu) i e  oi less c o m m o n  feature  th r ou g ho u t  the y e a r  in the gut  co n te n t s  of three 

spe c ie s  o f  l lsh.  Ma .x imum in take o f  p lant  par ts  \ sa s  r ec or de d  f rom the  gut  co n t en t s  o f  

( calla  fo l lo w ed  iiy A. rohila  and A. calha.sii. A. calha.sii s h o w e d  c o m p a r a t i v e ly  lowe r  

p re f e re nc e  for this  i t em A. rohila  and  L. calhasii s h o w e d  neg l ig i b le  in Ai igust  and  

O c t ob e r .  N o v e m b e r ,  July,  r e spect ive ly .  S im i la r  f ind ings  w e r e  a l so  r epor ted  by 

VlListala ('/ (il. ( 1 9 81 )  on  I ’ liiiliu.s sarana. ( , calla  w a s  found to c o n s u m e  m a x i m u m  

quan t i t )  ol p lant  par ts  in N o v e m b e r  and  m a x i m u m  in ,)uly, fo l low ed  [\v A. rohila  

s h o w e d  m a x i m u m  in N o v e m b e r  and m i n i m u m  in ,luly, w h i l e  A. calhasii s h o w e d  

m a x i m u m  in S e p t e m b e r  and  m i n i m u m  Apri l .  M os t  p r ob ab K  p lant  par t s  w er e  ingested 

inc idental  food.  A h m e d  d  al ( 19 93 )  a l so  o b s e r \ e d  p lan t  par t s  wi th  a less qua n t i ty  in 

the s to m a c h  ofA iysliis villains w h i ch  w as  p redominan t !}  a ca rn ivore .
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A

I he a m o u n t  t ) I ' ro t i f er s  s h o w e d  a eo n s id c r a b i c  va r i a t ion  in di lTerent  length g r oups .  C. 

ccilhi s h o w e d  n ia x im u n i  \ a l u e  for rot i f er s  in S e p t e m b e r  bo th  in t e r m s  o f  o c c u r re n c e  

an d  p e r c e n ta g e  com pt ) s i t ion  t)f food i tems.  T h i s  m ig h t  be d u e  to the fact that  the 

ph> s ie o-ch emi e : i l  va r i ab les  o f  the \ sa te r  bod> w ere  o p t i m u m  in these  nn)n ths  for the 

rich a b u n d a n c e  o f  rot i fers.

C'rListaceans \ se re  r ec ord ed  as occ as ion a l  food i tem for three  spe c ie s  o f  l lsh. .Among 

c r u s t a c e a n s  ca te g o r i e s  b \  c o p e p o d s ,  c l a d oc e r a  and o s t r a c o d s  w e r e  inc luded  c ru s ta ce an  

consLimed the  h ighe s t  p e r c en ta ge  o f  food i tem in the s t o m a c h  o f  A. m hiln  fo l low ed  by 

/.. ciil/ni.sii and  ( '  ccilUi. S im i la r  l lnd i ngs  w er e  r epor ted  b\ '  R a o  ( 19 8 1)  on L i / a rd  fish,

Siiiiritlci liinhil.

Ik -nthos  w as  o cc as io n a l  food i tem o f  three  spec ies  o f  l ish L. calhasu s h o w e d  the 

ma . \ i m i im  va l ue  for  be n t h o s  in N o v e m b e r  Ib l low ed  by L. rohiia  and  C. catla. It w as  

lou n d  o n ly  f ew m o n t h s  in the s t o m ac h  o f  l l shes  wi th  neg l i g ib le  qu an t i ty  in thei r  

s to m a c h s .  Q a s s i m  ( 19 7 7 )  r epor t ed  that  i m m a t u r e  f ishes p r e fe r re d  insec ts  s ign i l lcant ly .  

S e m i - d ig e s te d  ma te r i a l s  inc luded  par ts  o f  n i a m ci i t o us  a lgae ,  p lant  t i s sues  and  un-  

iden t i l i ed  m a x i m u m  d ig es te d  pu lpy  ma te r i a l .  S t o m a c h  c o n t e n t s  o l ’ three  spe c ie s  o f  

l ish s h o w e d  the p r e s e n c e  o f  c o n s id e r ab le  qua n t i t i e s  o f  se m i - d ig e s te d  ma ter i a l  in 

I ' eb rua ry  to .luly. P re se nc e  o f  g r ea te r  qua n t i ty  o f  s e m i - d ig e s te d  ma t e r i a l s  m a y  be 

a t t r ibu ted  to the  inc reas ing  feed ing  intensi t s  in the  pos t  s p a w n i n g  seasons .  It is 

ap p a r en t  Irtjm the  p r esen t  s tu d \  that  m u d  and  d ebr i s  w e r e  no r m al ly  ea ten and 

c o v e r in g  m o s t  o f  the  s to m a c h  co n t en t s  as bas ic  food i tem for th ree  spec ies  o f  fish. 

M or e o v e r ,  this  Ibod i tem w as  found to inc rease  wi th the  in c reased  s i / e  o f  llsh.

H igh es t  p e r c e n ta g e  ol  m u d  & debr i s  was  r ec o rd e d  in i- 'ebruary in ca se  o f / . ,  calbasii 

fo l low ed  by /.. rohHu a n d  ( calla. S u g u n an  et al. ( 19 9 5)  o b s e rv e d  that  corsula

c o n s u m e d  abu t  7 3 . 1 7 %  m u d  & det r i tus  and  repor ted  the l lsh as a m u d - fe ed e r .  T h o u g h  

the ob se rv a t i o n  on the f eed ing intens i ty o f  three  spe c ie s  o f  l lsh based  on av e r ag e  

index ol lu l lness  the  co -e f l l c i e n t  o f  co r re l a t ion  o f  av e r ag e  index o f  ful lness  be tw ee n  

o f  co r r e l a t io n  o f  av e r a g e  index o f  lu l lness  b e t w e en  calla  &  L. rohiia. C'. calla & 

I., calhasu a nd  L. rohiia  &  L.calhasu w er e  less cor re l a t ed .  It is ev ident  f rom the 

p iesen t  stud_\ tha t  in case  ol thi'ce spec ies  ol lish there is a lo w er in g  tendcncv'  in both 

av e ra ge  index o f  l l i l lness.  A s imi la r  ob se rv a t io n  was  a l so m a d e  b> Mu s t a fa  el al.

(1 979)  in ca se  ol , \ .  nandus.
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1 he p r esen t  i i n c s t i g a t i o n  w as  car r i ed  out  in CiLilshan l a k e  ot  D h a k a  cit_\ du r i ng  the 

pe r iod  I'roin / \ u g u s t  to , lanuar \  2002 .  I he q u a h t a t i v e  a n d  qu an t i t a t ive

a s s e s s m e n t  o f  / o o p l a n k t o n  e t )mpos i t ion .  be n th o s  a b u n d a n c e ,  food a nd  t e cd i ng  ot  

s t ime l l shes  in the a b o \ e  kike w er e  m a d e  a lo n g  u i t l i  the  m e a s u r e m e n t  o f  p h \ s i c o -  

c i i cmica l  p a r a m e te r s  the lake w a te r  w h ic h  inc lud ed  air  t e m p er a t u re ,  w a te r  

t e m p er a t u r e ,  t r an sp a r en cy .  P".  d i s s o lv ed  o . \ \ g c n .  free ea r b o n d io x id e .  a lkal ini ty ,  

ha r dness ,  a m m o n i a  a n d  nitr i te.  The data  on  d i l l e r en t  a s p ec t s  ha ve  be e n  an a ly z ed  and  

d i sc uss ed .  T h e  m a j o r  l ln d in gs  are s u m m a r i / c d  b e l o w :

6.1 IMiysico-c l icmical  p a r a m e l c r s  :

D ur i ng  the stud_\ pe r iod ,  it vs as o b se rv e d  that  the re  w a s  no  s i gn i l i c an t  va r ia t ion  o f  

p h y s ic o - c h e m ic a l  p a r a m e te r s  b e t w e en  sur face  and b o t t o m  layer s ol  the  lake.  I he  

a ve r a g e  range  o f  ai r  a nd  w a ter  t e m p e r a t u re  va r i ed f rom 19.33 ‘̂ C -  3 5 . 0 ”C and  I8 .6 7 ’’C 

35.67*’C r e s p e e t i v c K . The mean \ a lue  ol'  standard deviation o f  transparcnc\ '  was 

10,58. I he m a x i m u m  t r a n s p a r e n c y  w a s  o b s e rv e d  d u r in g  A u g u s t  a n d  m i n i m u m  

w as  du r i ng  M a rc h .  It w as  o b se rv e d  probab i) '  d ue  to h igh  so la r  r ad ia t ion  and  less 

p l an k to n  po pu l a t ion .  1 he av e r a g e  d i s s o lv ed  o x s g e n  co n t e n t  r an ge d  f rom 3 .06  mg/l  to 

7.24 mg/ l .  I 'he lo w e r  v a l ues  ol '  d i s s o lv ed  o.xygen w e r e  r e c o rd e d  d ur in g  sp r ing  

( D e c e m b e r  - Apr i l )  a nd  h igh er  va lu es  w er e  in r a iny  a n d  s u m m e r  months .  

C a r b o n d i o x i d c  level  found  to f luctuate f rom a v e r a g e  7 .00  mg/ l  to 15.74 mg/l  at  

d i f f e rent  s a m p l i n g  s ta t ions  d u r in g  the stud_\ per iod .  I h e  m e a n  va lu e  ol  s t andard  

dev i a t i on  w a s  I 1.27.12.39.  The h y d r og en  it>n co n c e n t ra t i o n  (I’")  in the  w a t e r  sa m pl e s  

col l ec ted  f ront  th ree  d i f f e ren t  s a m p l i n g  s t a t ions  o f  the Cjulshan L ak e  var i ed  f rom 7.06 

to 8.01 d ur in g  the s tud)  per iod,  f l ic av e r a g e  a l ka l in i ty  co n c e n t ra t i o n  range d  from

90.2 mg/l  to 138.4 mg/ l  d u r in g  the s tud)  per iod .  I'he h ighes t  va lu e  w a s  o b s e rv e d  in 

M a \  w h e r e  as  the lowes t  va lu e  w a s  r evea led  in N o v e m b e r .  The a v e r a g e  va lu e  o f  

h a r dn e ss  r ang ed  f rom 92.1 mg/ l  to 138.8 mg/ l  r e spec t ive ly .  It s h o w e d  a low but  

g radua l  inc rease  f rom D e c e m b e r  to Apri l .  T h e  m o n t h l y  a v e r a g e  a m m o n i a  

co nc en t r a t io n  r an ge d  f rom 1.2 mg/l  to 3.7 mg/ l .  Ni t r i t e  c o n c e n t r a t i o n s  var i ed  f rom

0.04 mg/ l  to 0.21 mg/l  d u r in g  the s tu dy  per iod.
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6.2 Zo op la i i k t o i )  :

T h e  p r cscn l  sUiJ \  q i i anl i t a l ivc  o b s c r \ a t i o n s  u c i v  m a d e  at rorlnight l> in te rva l s  on  the 

/ o o p l a n k t o n  e o m n u i n i t y  o f  three  se lec ted  si tes in the ( i u l s h a n  l . ake .  it a p p e a r e d  that  

tlie r ange  o l ' /ODpian ix ton  had lUietiiated nunier i cal iv  d u r in g  the c o u r se  oi the study.  

I’roni the  a c c u m u l a t e d  da ta  d ur in g  the stud} [icriod a b u n d a n c e  ol  /A)op lank ton  var ied 

f rom 2 1 . 325  i n d i v i  in I eb r ua r s  2 0 0 0  to 1.225 indiv/ l  in . luly 2 0 0 0  wi th  an a v e r a g e  o f  

6 .1 26  ind iv ' l .  In all t he  se l ec ted  si tes seasona l  in l l u en c e  on the  a b u n d a n c e  and  

d ive r s i t )  o f  / o o p l a n k t o n  w er e  pr t)found.  The m o s t  d o m i n a n t  g r o u p  w a s  Rot i f e ra  

c(. )mprising 4 8 %  o f  the total  / o o p l a n k t o n  popu la t ion  fo l lo w ed  by CMadoeerans (2 1% ) ,  

O s t r a c o d s  ( 1 3 % )  and  c o p c p o d s  (9%) .  f h e  pat tern o l ' d o m i n a n c e  w a s  m o r e  o r  less 

s imi la r  in the  di lTercnt  layers  o f  the w a t e r  b o d \ .  I he v a l u es  o f t  w e r e  0 .71 ,  0 .37  and

0 .59  in ca se s  o f  su rface ,  m id d l e  and  bo t to m layer ,  w h ic h  ind ica ted  that  a b u n d a n c e  o f  

/ o o p l a n k t o n  in d i f f e ren t  l a \ e r s  w er e  a l m os t  simi lar ,  / . o o p l a n k t o n  a b u n d a n c e  var i ed  in 

d i f f e ren t  s ta t ions  o f  the  s tud ied  lake.  T h e  h ighes t  a b u n d a n c e  w a s  r ec o rd e d  in s ta t ion  3 

( 8 M 4 . 7 7  indiv/ l )  fo l lo w ed  by s ta t ion I ( 7 8 12 .5 0  indiv/ l )  a n d  s ta t ion  2 (6 1 84 .0 8  

indiv/ l) .  It w a s  o b s e r v e d  that  r el a t ive ly  h igh er  / o o p l a n k t o n  a b u n d a n c e  w as  found  in 

the  mo rn in g .

D ur i ng  the  s tud)  per iod ,  a total  o f  37  g en e r a  and 41 sp e c i e s  o f / o o p l a n k t o n  w er e  

ident i f i ed  in the  s tud ied  lake,  f h e  av e r a g e  va l ue  o f  rot i f er s  a b u n d a n c e  w a s  3 44 0 .6 9  

indiv/ l .  f h e  a b u n d a n c e  o f  rot i f er s  w er e  in c reased  from . lanuary to till M a rc h  and  then  

g r ad u a l ly  d e c r e a s e d  till . lune.  f h e  lowes t  a b u n d a n c e  w a s  o b s e r v e d  in A ugus t .  

Brachionus sp p  w'as the m o s t  d o m i n a n t  rot i fers.  S ev en  Brachionti.s sp e c i e s  wer e  

ident i f i ed  in the  s tud ied  lake,  l-'ilinici w a s  the se con d  d o m i n a n t  rot i f er s  genus .  T h e  

third dom ina i i l  rot i f er s  g en u s  w as  KenilelUi. A m o n g  the  rot i f er s  Asplcinchna w as  

fourth d o m i n a n t  g e n u s  in posi t ion,  ro lyarllhra  w as  fifth d o m i n a n t  g en u s  in posi t ion .  

A m o n g  the rot i f er s  Monosiyle w as  si.xth d o m in a n t  g e n u s  in posi t ion .  Trichocera  w as  

se ven th  d o m i n a n t  g e n u s  in posi t ion.  Bes ides ,  o t he r  ro t i f er s  su c h  us Cephalodellu, 

Pc(/a/i(i. Lecana ,  l.epculella. Kpipheane.s. Lindia  etc.  w e r e  a l so  ident iHed I rom the 

s a m p le s  o f  the  pretes t  stud)' .  M o s t  ol these  spec ies  w e r e  gen e ra l ly  abLindant I rom 

D e c e m b e r  to M a \ .

C o p e p o d e s  w er e  the  fo r t h -a b un d an t  g r ou p  o f / o o p l a n k t o n s  in all the s tud ied  areas,  

f h e  a v e r a g e  a b u n d a n c e  o f  C o p c p o d s  w as  598 .86 indiv/ l .  in the  G u l s h a n  l . ake.  The

Ch a p t er  6 : Su in tn a ry 101

Dhaka University Institutional Repository



o n l \  ( '  sienins w a s  idcnl i r icd  a m o n g  ihc co l l cc tc d  sa m p le s .  C ' l adoccra w er e  r ecorde d  

as  s e c o n d  abu i idan l  g r o u p  o f  / o o p l a n k l o n  in all t he  s tu d ied  areas .  Il ie av e r ag e  

C l a d o c e r a n s  a b u n d a n c e  w as  15601 1356 ind i \ . / l .  Hosniinn loiig iroslris  w as  the mos t  

d t ) ininan t  idenli l ' ied ge n u s  in the s tud ied  lake ckiring the  stud_\ pe r iod .  O s t r a c o d a  w ere  

idenli l ' icd as the third a b u n d a n t  grou| )  o f / o t ) p l a n k t o n  in all s tu d ied  areas .  I he av e r age  

a b u n d a n c e  o T O s t r a c o d a  \ sas  9 6 0 . 50  indiv I in the s tu d ied  lake.

6.3 Ik'iitlios :

T h e  bcn th ic  Huina range d  i ro m 503 to I . I5K i n d i v / n r  wi th  an a v e r a g e  m e a n  da ta  o f  

7 0 2 ± I 5 2 . 4 I  i n d i v / n r  d u r in g  the s tuds  per iod  in the s tud i ed  lake.  The a b u n d a n c e  o f  

be n t h o s  on  an av e r a g e  \ sas  672115-1.92  in d i w ' m ’in s t a t ion  I. 7 3 3 ± I 5 4 . 0 2  indiv/m*" in 

s ta t ion  2 a n d  7 0 3 ± I 5 2 . 7 6  iiidiv/nV in s t a t ion 3 r e s p e c t i v e ! ) . I he low es t  a b u n d a n c e  o t  

b e n t h o s  w a s  o b se rv e d  in M a rc h  and  h ighes t  w as  in July.  1 he re  w e r e  no s ig n i l i can t  

va r i a t ion  o f  be n th o s  a b u n d a n c e  f rom A u g u s t  tc) I ' cb rua ry  and  su d d e n  (all in M a rc h  

and  then inc re as i ng  thei r  a b u n d a n c e  till , lul \ .  Ben th ic  i a u n a  w a s  so r ted as  m a jo r  

g r o u p s  ol '  M o l i u sca .  O l ig o c h a e ta  as well  as C ' h i ro no m id a e  and  o t he r  o r gan i sm s .  

Im po r t an t  o r g a n i s m s  w er e  s \ s t e m a t i c a l l )  an a l> /e d .

M o l i u s c a  w e r e  fo und  as  the m o s t  d o m i n a n t  g r oup  in the lake c o m p r i s e d  o f  4 1 %  o f  the 

total  bcn t h ic  fauna.  I hc monthl> av e r a g e  a b u n d a n c e  o f  m o l i u s c a  w a s  2 6 0 ± 1 0 8  

i n d i \ / m ' i n  s t a t ion  I. 2 7 9 ± I 0 6  i n d i v / n r  in statit)n 2 a nd  2 7 2 ± I 0 8  in s t a t ion  3, 

r e s p e c t i \ e l > . Im po r t an t  ident i f ied g en u s  w a s  Bylh'ni'ui. Viviparus. P ila  &  Lyninaea 

spp.

O l i g o c h a e t a  w a s  the  se con d  d o m i n a n t  g r o u p  o f  the b en t h ic  o r g a n i s m s  ol the  G u ls h a n  

l . ake.  '1 hey  co ns t i t u t ed  31 %  o f  the  total ben th ic  fauna.  I'he month lv  av e r a g e  dens i ty  

w a s  2 I 6 ± 6 5  in d iv / i i r  in s t a t ion  I, 2 3 2 ± 6 6  i n d i v / m '  in s t a t ion  2 and  22 I ± 6 6  in s tat ion 

3. I h e  ma .x imum n u m b e r  o f  Olig t )chae te  w as  found in Ju ly  (392  i n d / n r )  and 

m i n i m u m  in N o v e m b e r  (125 ind/nV).  S o m e  im po r ta n t  a n i m a l s  w e r e  Nais, Dero, 

Tiihifex. Lininodriliis, spp.

C h i r o n o m i d  w as  the third in pos i t ion  o f  d o m i n a n c y .  c o m p r i s e d  t)f 2 3 %  o f  the total 

ben th ic  fauna.  I he monthl_\ av e ra g e  a b u n d a n c e  o l ' m o l i u s c a  w a s  1 6 3 ± 3 5  in d iv / m - in  

s ta t ion I. 1 7 8 ± 3 4  i n d i v / n r  in s t a t ion  2 and  171 ± 3 5  in s t a t ion  3. r espec t ively .
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IdcnliI ' lcd g e n u s e s  w e r e  C'liironoiiiiis. Tcmypus &. I ’c lopia  spp.  I ho den s i ty  o f  o the r  

ben th ie  o r g a n i s m s  w as  \er_\ k)\ \ .  O th e r  an i ina l s  inc lud ed  C u l i e i n a e  and  o t he r  insect  

l a r \ ae .

6.4 F o o d  a n d  Kccdi i i” Inibit o l ’ l ish and  the ir  »ro>vtli :

I'he m a j o r  food i t ems  found in the s to m a c h  oi' Ccilla ccilUi, I.ciheo rohila  and  L. 

ccilhdsii w e r e  ( I )  a l g ae  -b k ie  g r een  a l g ae  {Microcy.sli.s. Oscillalorici. Spiriilina), 

C > a n o p h y c e a e  {.liKilnicnii. Xo^loc). g r een  a l g ae  (C h lo iv lla , iJlollirix. Oedo^oniiini, 

Sp iro^rn i) (2)  p lant  par t s  ( aqua t i c  plants .  rt)ot. par t s  o f  l eaves)  (3)  rot i f er s  (liolariu, 

l.ecanc. K en ile lla ) (4)  c r u s t a ce an s  {Cyclops. Dhapni a n d  Cypris) (5)  b en th os  (6) 

an im a l  pa r t s  ( l l sh  r em a in s ,  fish scale ,  barb ies )  (7)  sem i  d ig e s te d  ma te r i a l s  and  (8)  m ud  

and  debr is .

A n a l y s i s  the o c c u r r e n c e  o f  each  o f  the  food i tems  in the  s t o m a c h  o f  catla it was  

found  that  the  a lgae ,  e spec ia l ly  b lue -g reen ,  a lgae ,  g r ee n  a l g ae  and  d i a to m ,  p lant  parts,  

rot i f er s  a nd  m u d  & d ebr i s  w er e  the m o s t  c o m m o n .  C r u s t a c e a n  be n t h o s  and  an i mal  

par ts  w e r e  r e p re se n te d  as  occ as ion a l  I'ood i tems.  l ' rec |uenc> ol '  o c c u r r e n c e  o f  food 

i t ems  in the  s t o m a c h  o f  A. rohila  s h o w e d  tha t  a lgae ,  p l ant  par ts ,  ro t i f er s  and  m u d  & 

debr i s  w e r e  the c o m m o n  food i tem.  C r u s t a ce an s ,  b e n t h o s  and  a n i m al  par t s  w er e  

r ep r ese n te d  as  o cc as io n a l  food i tems.  A n a K s i s  the o c c u r r e n c e  o f  ea ch  o f  the food 

i t ems  in the s t o m a c h  o f  A. cuUntsu it w a s  found  the  a lgae ,  ben t ho s ,  p lant  parts ,  m u d  & 

deb r i s  w e r e  the m o s t  c o m m o n  food i tems.  P lant  par ts ,  rot i f er s ,  c r u s ta c e a n s  a n d  an im al  

par ts  w e r e  r e p re se n t ed  as  o cc as io na l  food i tems.

6 .5  R e la t io n s h ip  l ) c lwe cn  p hy s i c o - ch cn i i ca l  and  bioloj»ical  p a r a n ic f e r s  :

I he / o o p l a n k t o n  pop u la t io n  w as  h igh ly  in l l ue nc ed  by I X )  and  s ig n i f i can t  nega t ive  

co r re l a t ion  ex i s ts  be t w e e n  them,  ' i 'he m o r e  c o n c e n t r a t i o n  o f  z o o p l a n k t o n  w a s  found 

b e t w e en  4.5 ing/l  and  6,8 m g /k  level  o f  ! )() .  B e n th o s  w'as p o s i t i \ e l y  co r r e l a t e d  wi th 

D O  and  h i g he s t  co n c en t ra t i o n  was  ft)i.ind be t w e e n  3.5 to 4.5 mg/l  level  o f  DO .  I 'here 

w ere  pos i t ive  co r re l a t ion  b e t w e e n  free CO^ and  a b u n d a n c e  o f  / o o p l a n k t o n  and 

ben thos .  I'he co n c en t ra t i o n  o l ' / . o o p la n k t o n  and  b e n t h o s  w a s  found  b e t w e e n  7.5 - 12 

mg/l .  a nd  7.5 - 13 mg/ l  level  o f  C O 2 respect ivel} '  A s ign i f i c an t  pos i t ive  co r re l a t ion  

was  o b s e r v e d  b e t w e e n  / o o p l a n k t o n  and  P"  in the  s tud ied  lake and  h ighes t
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c o n c c n l r a l i o n  o l ' / o o p l a n k l o n  w as  found  b c t u c c n  7.3 a n d  7.7 1̂ " level .  1 here w as  no 

s iuni l ' ieant  r e l a l io nsh ip  e. \ist b e t w e e n  bentho.s and the pi I value .  1 he a b u n d a n c e  of 

/ o o p l a n k l o n  in ihe s tud i ed  lake w a s  s igni l ieant l> in l l ue ne ed  by the  co n c en t ra t i o n  o f  

alkal ini t> .  A s t ro ng  posi t ive  co r re l a t ion  w a s  exi s t ed  b e t w e e n  th e m  and  h ighe r  

ctMicentrat ii ' i i  o f / ( H ) p l a n k t o n  po p u la t io n  w as  o b se rv e d  b e t w e e n  98  mg/ l  to 115 mg/ l  

a lk a l i n i t \  level .  B e n th o s  w as  posi t ivelv co r re l a t ed  wi th  a lkal in i ty .  A s ign i f i can t  

pos i t ive  co r r e l a t io n  w a s  o b se rv e d  b e t w e e n  / . oop lank ton  a n d  hardness .  H igh er  

c o n c e n t ra t i o n  o f / o o p l a n k t o n  popu la t io n  w as  e.xisted b e t w e e n  95 mg/l  to I 10 mg/ l  

h a r d n e s s  level ,  l i e n t h o s  w a s  posi t ivel s  co r re l a t ed  wi th  ha rdn es s .  A pos i t ive  

co r r e l a t io n  w a s  o b s e r v e d  be t w e e n  / o o p l a n k t o n  and  ni t r i t e w h i l e  b e n t h o s  co r rel a t ed 

neg a t ive lx .  H i g h e r  co n c en t ra t i o n  o f / o o p l a n k t o n  and  b e n t h o s  w e r e  found be tw e en

0.05 mg/ l  to 0 .13  mg/ l  a n d  0 .07  mg/ l  to 0 .15 mg/ l  ni t r i t e level ,  ' f l ie a b u n d a n c e  o f  

/ o o p l a n k t o n  w a s  highiv in l l u en e ed  b \  the a m m o n i a  co n c e n t ra t i o n  and  the re  ex i s t ed  a 

str i)ng po s i t ive  co r re l a t ion .  B e n t ho s  s h o w e d  nega t iv e  co r r e l a t io n  wi th  a m m o n i a .
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Thu  p r esen t  inves t iga t ion  has  been c o n d u c te d  on p h y s i c o - c h e m i c a l  pa ra mete r s ,  

/ oo p la n k t t ) n .  be n th os  and  fee d ing  iiabit o l ' s o i n e  I'ish o l ' C iu i s han  l . ake  in D h a k a  ci ty.  

I lie du ra t io n  ol 'stud_\ \ sa s  tw o  and  hal t '_\ears.  T he  da ta  o l ' d i lTe ren t  a s p ec t s  h a v e  been 

anal_\/ ,ed and  d i s cu sse d .  1 he l lue tua l ion  o f  1 ) 0  c o n c e n t r a t i o n  va r i ed in di lTerent  

m o n th s  and  mainl_\ i n n u e n c e d  b> d i s so lve d  o r gan ic  ma te r i a ls ,  p l a nk to n  and  bo t to m 

vege ta t ion .  I he slud> rev ea le d  that  the c o nc en t r a t io n  o f  D O  w a s  m o r e  o r  less fair for 

aqu a t i c  o r g a n i s m s  e.xcept d u r in g  D e c e m b e r  to Apri l ,  w h e n  lethal  co n d i t i o n  w as  c.xist. 

It \ \ a s  found  that  Iree C O 2 co n c en t ra t i o n  w as  high in s u m m e r  that  w a s  a p p e a r e d  to be 

errat ic,  f h e  h igh  ( ' O 2 c o n te n t  d u r in g  SLimmer w a s  possiblv d ue  to the high 

t emperature and  heav_\ rainfal l  w i th  h e a v \  d ra in a g e ,  w h ic h  s p e e d e d  up the 

d e c o m p o s i t i o n  o r gan ic  ma te r i a l s .  T h e  P"  values  w e r e  a l ka l in e  in natu re .  A m m o n i a  

c on c en t r a t io n  w as  r e m a in e d  qu i t e  o v e r  to o l i go t r op h ic  l imit  o f  0.1 mg/1 re l l ec t i ng  the 

level o f  po l lu t ion  in the  lake,  f h e  seasona l  var i a t ion  o f / o o p l a n k t o n  a b u n d a n c e  and 

thei r  d i \ e r s i t>  w as  pr(.)found. Cjneral ly z o o p l a n k to n  w a s  m o r e  a b u n d a n t  d u r in g  the 

m o n th s  f rom l ’cbruar> to M ay .  Th i s  w as  due  to low'cr co n c e n t ra t i o n  o f  D O  a n d  h ighe r  

c o n c en t r a t io n  o f  a lkal ini t>.  hardness ,  / o o p l a n k t o n  a b u n d a n c e  w-as neg a t ive ly  

in i lu en ce d  by  DO .  I'he a b u n d a n c e  o f  ben th ic  f auna  l luc tua ted  n u m e r i c a l ly  wi th 

m o n th s  and  se asons .  O n  the  bas is  o f  be n th o s  a b u n d a n c e  d u r in g  the  s tudy ,  G u l s h a n  

l . ake  cou ld  be c l a s s i l l e d  as m e so t r o p h ic  w a t e r b ed  in na ture .  T h e  m a j o r  food i tems 

foLind in the  s t o m a c h  o f  s tud i ed  fish w er e  a lgae ,  p l ant s  parts,  rot i f er s,  c rus ta ce ans ,  

ben thos ,  a n i m a l  par ts ,  s e m i - d i ge s te d  ma te r i a ls ,  m u d  a n d  debr is ,  / o o p l a n k t o n  and 

b en th o s  o c c u p ie d  the m o s t  o f  the food i t ems  o f  those  fish.

O n e  oi the m a jo r  p r o b l e m s  as soc ia ted  wi th  l . ake  cu l t u r e  w a s  that  it w a s  op en  for all 

Ibr l i shing  prev iousK b\ '  n ea r by  pe op le  and  the p rac t i ce  prevai ls ,  as  cu l tu r e  ac t iv i t ie s  

are not  l am i l i a r  as yet .  .And as  r e s idenc ies  su r ro u nd  it, t he re  is a l w a y s  a c h a n c e  o f f i s h  

poa ch ing .  So.  the re  sh ou l d  be a s t rong  m a n a g e m e n t  au t hor i t y  to  gu a rd  aga ins t  

p o a c h in g  o f  l ish f rom such Lake .  A c c o r d i n g  to the s c h e m e  o f  m o s t  au t hors ,  G u l s h a n  

l .ake falls un d er  m e s o t r o p h ic  ca te g or y  but  m o v i n g  ve ry  fast tow-ard eu t rop h i ca t ion .  

A l t e r  overa l l  s tud)  it is found  that  the ma in  ca u se  o f  po l lu t ion  in the w a t e r  body  is 

heav>'  p r ess u r e  o f  lo e a l i / e d  h u m a n  activi tx such as  out le t  o f  sewe r ,  c lo th w ash ing ,  

ba th ing  and  d i s t u rb a n c e  in the farm o f  ca t t l e w ad i ng ,  entr_\ o f  p e o p l e  to r e m o v e  the 

ac|uatic vege ta t io n  and  run oi l  pas s ing  th r ough  nurs e r i e s  and  p r ivate  ga r de n in g .
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I ' roin the  ab(.)vc sluciy \ \ c  sec liiat the l . akc u a s  inodc ra l c l )  prockicl ivc and  little 

i i i iproNCincnt m a y  m a k e  it m o r e  p ro d u c t iv e  and  impo r t an t  I'lsh r e s ource .  O n c e  tiie t lsh 

b io - d i \ e r s i t y  o f  the S tu d \  Lake  w as  ex t ens ive .  I he  s tock w a s  r ep le n i s he d  f rom the 

wi ld sour ce .  l l o \ \ e \ e r .  du e  to \ a r i o u s  r easons ,  the  s tock drast ical iv r e d u c e d  and  so m e  

o l ' t h e  \ a l i i a b le  l l shcs  \ a n i s h e d .  1 he s i tuat ion  has  been c h a n g e d  and  b io -p h> s ic o-  

c h e m ic a l  e n v i r i i n m en t  o f  the l ake  im pr o v e d  s ince the  ad op t i o n  o f  m a n a g e m e n t  

pol ic ies .  The s t u d \  r ev e a l e d  that  w i thou t  s to c k i ng  and  s t a n dar d iz a t i on  o f  the 

m a n a g e m e n t  t e ch n i qu e s ,  e n h a n c e m e n t  o l ' t h e  Lake  p ro d u c t i o n  cou l d  not  be ach ie ved .

So.  in o r d e r  to co u n t e r ac t  the inc reas ing  and ac u t e  sh o r t a g e  o f  an i m a l  p rotein  we  

shou ld  not  k e e p  a n \  o f  ou r  cul tural  resoLU-ce u nex p l o i t cd .  Lak e  co ns t i t u t e s  a large 

por t ion ol oLir h'esh w a te r  r e sources .  I m m e d ia te  co n s e r v a t i o n  m e a s u r e s  and  

rec o ns id e r a t io n  in u t i l iza t ion s l rateg) '  is r equ i r ed  i f  all such  Lake s  o r  b e d s  and  o the r  

un ex p l o i t ed  w a te r  bo d ie s  u n d e r  aq u a c u l tu re  p r o g ra m  are to be sa ved  for prosper i ty .
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Table 7; i'orlnightl\ nucUialions iif  dissolved ()\>gcn (mg/l) in ihc water al dilTerenl stations at 12
PM oi'(jiilshan l.ake in Dhaka C'it\.

M.

S a i n p l i i i ”

Dii^
I \ i i t ;

15 All}; 

I Sop 

” l5 Sc|)

I O i l

1 5  O i  l

I N ( ) \

15 Non

1 D e c

1 5  D c c

I Jail

1 5  . l i i n

I I cl)

15 1 11) 

"^1 M i l l  

1 5  M a r  

1 A p r  

1 5  A p r  

TMa> 

1 5  M i i y ^

"  I J i T n

15 .lull 

~ 1 Jill 

I5.lul

^l‘ar

1999
2000 
.■’00 1
I 999 
2000 
2001 
I 999 
2000 
2001 
J9W 
200() 
2001
1999
2000 
2001
1999
2000 
2001

’ 1999*
_2oqo 

2001 
1999 
2(K)0 
2001 
1999 

'2000 
2_00l_
1999
2000 
2001

"'^000 
200 r

Slalioii-1

- (-

Sill late
6.5>
i i>
()
7 25
5 15" 
7 o.-' '
6 . 7 5  

120^
6 5^ 
6.2(]_ 
6  6 0  

6  0 5  
6 . 0 5  
6 ."lO 
6 . 5 5  
5 .T5
5 . 7 5
5 . 7 5  ' 
4 X5  

5’20 
5 . 1 5  _  
■1,15 
■t 5 0  
■1 7 5  
. v 7 5

L.
■100 
3,55_ 
4 , 0 0

1-̂ j I
yw

* 3 . 9 0
_2_0()2 
2000 
2001 
2002 
2000 
2001 
2000 
2001_ 

^2000 
2001 
2000 
2001 
2000 
2001 
2000^

' 2001 
2000 
2001 

_^00 
200r 
2000 

’2001 
2000 
2001 
2000 
2001 
2000 
2001

4.15 
"■1,25
3,70
I 55
5 05
3,55_
4,15_
14.5_
■1.25
3*2.5*
3_65
3.15 
3.45* 
3*50 

*3 95 
■T.2_5* 
■l"55
■I 7.5_ 
4_25_ 
145_ 
4,85*
6.35
5 35
6 30 
5 75 
6,95 
5,90
7.35

6 2̂ 6 05 6 30
7 20 6 85 ’ ’ 7 25
6 55 6 25 6 55
7 05 6 75 * 7 1 0
8 ID *8 15
6 6 70 6,95
6 50 ! 6 65
6 95 6 30 *" 7 30
6,35" 605 6 30
6 00 , 5 85 6,05
6 25 ^ ' 64)5 6 50
5 *85 ; 5 70 *5*,80’
5 90 ' 5 70 ' 5 90
6 05 ! 5 50 6,05
6 25 I "6 10 P 6 15
5 1,S_ i ' 5 05 1 5,20
5 3 5 ! 1^-- ; * ’ 5 50
5,60 ! " 5*4^ 5,55
■l '70 * : 155 ~  4,70
■1.55_ 
■I.S5 
I 05 
■I 25* 
t 55 
3 ()0 
■1.05 
3 90 
3. U)_ 

*3.70 
3,70 
3.7.^

3.00
1*05

•I 35 
4̂ ,70 
3.91^ 
4,05 
■I 25 
3,15 
3 X.5_ 
3,75_ 
32^
3.55
3.55 
*3.5,̂ * 
3.50 
*3*75

85

■I 90
3,40
■l.0.£̂
*3,25
■I 10"
3,05̂
3,.5(f
2 90 
3,35 
3,2*5*
3 SO
■1 1 5 '
4 30"
' i L
■I I 5

■115
_1,7,\
3,35

""3,'9(r
_3_25 
3.95 
3 ()()̂  

_3,35 
2*85 

' 3 20 
*3,20_ 
3,65 

’ ■14)0

5,30 
I 70‘* 
6,05
5 30
6 25
5 55
6 75 
5,X0 
705

■110 
"4,20 
*■1**05 
5,15̂  

~*4r60 
5,75 
5,20 
6,05 

* 5 10

5 15

6 65 
5 65 
6,95

J.90 
■t 00 
1,*10 
4 65 

* 3 50 
J  20 
_3,85 
3,35
3 85

73.65
3,8(2

■1 0*0**'
4 10 
3 60 
I 35

_>00
_3*,*10
_K)0

,3**15*
05

_3,05^
_3,45
_2

3,30
_2,80’
Ji,85*

3*5*0
l i - L
^■rio_

4*20_
'"4'*70
'4 ,7 ,r
5 ’15 ' 
5 25

'5  50 
5 60 
6,50

^5.70'
7 1*5 *

Slalioii-2 Slation-3
Miilillc * lidltOIII Sin lac I' Miililli’ Bottom
605 ...."575 6 85 6 55 6.30

90 6 50 1 8 15 7,50 7 05
6 25 6 05 1 7 05 6 85 6.65
6,75̂ 6 55 7 60* 7 35 7,10
7 .5(1 * ~  7"[5 8 70 *" 8 25 7,80
6 70 6 55 ** 7 35 7,15 6,95
6,40 6,20 7,00 6 70 6,45
*6780 6,35 8 10 7,60 7,05
6 10* ’ " ,l95 6,75 6,55 6,30
5,90 5 75  ̂J’ t5 6,25 6,10
6 05 *6 1*5 ""7 60 7,05 6,25
5 65 ’ 5.50* * 6 05 5 95 5,70
5,75 *5 60 6 40 6 15 5,95
5 60 5,̂ I5 6 45 6,15 6,00
6 00 '""* 5 "75 *"* 6 75" 6,50 6,40
5,05 """4*95 5 50 5,35 5.20
5 2*0 " ’ 5,00 5,90 5,65 5.25
5,35 *** 5,25 5,90 5,75 5.55
4,55 * 4,30 ""5,00~ 4,80 4.65
4 65 4,05 5,35 5,05 4.50
■1 is 4,60*" 5,50 5 15 4.95

* 3**8 5 "3,70 * ■I 25 ■115 4.00
*125 " 4,05 *"■4,65 ■1,35 4.15
■1 50 4 25 ■1 95 ■1 80 4.70
3,.|0 3,25 * 3,95 3 80 3.65
4 (JO 3*9"0* " * *4,25 " ■1,05 3.85
3,70 3,5 5 4,2*5 4,00 3.85
3,20 3.05 3*90 " 3 75 3.60
3,65 3.40 4 10 3,90 3.65
3,50 3.40 ■1,00 3,85 3.75
3,60 3.45 4,00 3,80 3.65
3 60 3 35 4,00 3,80 3.55
3,85 3 70 _ ■1,25 4 15 4.00
3,95 * " j W ■l'5'() 4,25 4.10
3,55 3 ■L̂ 3*80* 3,65 3.50
■1,20* ' ■1.05 4 75 ■1,60 4.45
■1,85 4,70 5,25 5 10 4.95
3,15 3.00 "^3 "75" *" 3,60 3.50
3,85 3.70 ** *4,35* 4,15 4.05
3,00 2.95 _  3.50 3,35 3.15
3,90 3.70 4̂ 50 * " 4,35 4.10
2,80 2.65 " 3,30 3,15 3.00
3-I5 3 25 *"3*80' 3.65 3.50
2 35 120 ^ 3,15 3.00 2,85

"  ‘ 3*20*’* ’ 305 3,70 3.50 3.35
2**55' 2.35 "** "" 3*50 3.35 3.25
3,75****" 3,6(")* *** ■1,15 ■1.05 3.95
3,30 3,15 "■),40 4.45 4.15
■1,15 ■1,10 ■1.80 4,70 4.55
3,85 3,̂ I5 4 90 4.65 4.35
■1,10 4,05 ■1,35 4.20 4,10
■1,55 4,35 5,40 5,25 5,05
4 55 4,40 5,05 4,90 4,80
■1,90 ■1 75 " *5730 * 5,15 5,00
5 05 ■1 90 5 55 5 40 5,30
5 15 * * 5 00 5 ■15 5,25 5.20
5,45 5,35 600 5 85 5.75
6 35 *6,05 ~ 6,85 6 65 6.45
5,.15~ " 5,̂ 10 6 15 6,00 5.75
7,00 6,85 7,55 7,25 7.05

Append ix  : A 124

Dhaka University Institutional Repository



I'ablc 8: l-'ortnighll\' nuduations o f Free Carbondioxidc (mg/l) in ihc water at different stations at
12 i^M ofCiulshan Lake in iJhaka.
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Table 9: l'ortniglul\ lluclualions of 11}drogcn-ion concentrations (p ") in the water at different
stations at 12 PM  ofCiulsiian l.ake in Diiaka ( it\.
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2000 
2001
1999
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Slalioii-1 Slalioii-2 Slalioii-3
Sill race Middle lillllOIII Sii rlaie Middle ' liolKllll Surlaee Middle Buttom

7 65 7 70 7,85 7 75 7.80 ’ 7.90 7 55 7.60 7 75
7 30 7,35 7,55 7 5(1 7.55 7.75 7.25 7 30 7.50
6 95 700 7 10 '7 15 " '7 20 ’ ; 7 3(1 6 80 ' 6.95 7.05
7 55 7 60 7 70 7 65 ' 7 70 7 85 7 50 7.55 7.65
7 10 V 15 7 75 7 60 ! 7 65'’' 7 85 7 30’ f 735 7.60
7 15 7 20 7 30 7 25 : _ 7 10 7.05 7.15 7 20
7 50 7 55 7 70 7 65 7,75 7.40 7 45 7.60
7 15 7 50 7 75 7,60 7.70 7 90 7 35 ’ 7.40 7.70
7 25 7 35 7 -15 7 35 7' lO ' 7 50 7 15 7.20 7.30
7 to 7 15 7 60 7.15" 7.65 7 70 7.3() 7.40 7 55
7 50 7 60 7 85 7 7(f ” 7 75’" 7.95’” J7jl5 7.55 7.75
705 7 10 7,20 725 "7  30 ' 7-10 6.95 7.00 7,10
7 15 7 50 7,65 7 60 ' 7.65 7,75 7 '3 5 7 40 7.50
7 55 7 65 7,95 7" 80 7.80 s'o'o 7.55 7.65 7.95
7 15 7,20 7 30 7 30 '’7‘35"' 7,45 7 10 7.15 7.25
7.35 7 10 7,55 7 50 7.6(’l ” ' 7,70 7.25 7.35 7.40
7 .15 7 50 7,75 7 7(1 7.75 7”. 8 5 7.45 7.55 7.80
7,20 7 25 7,35 7 35 7.15” 7 50 ” 7.'l5 ' 7,25 7.30
7 25 7 30 7 -15 '7,3'5’" 7.10 7,50 ’ ' ' 7.15 ' 7.25 7.35
7 10 7 15 7 65 7,60 7.65 7,80 7 35 7.40 7.65
7 55 7 60 7 65 7'70"' ' '7.75 7,85 7.30 7.35 7.45
7,30 7,35 7,50 '7,l() 7.50 7,65 7 10 7.20 7.25
7 25 7,35 7,55 7,5() "7.55 ’ 7’,70 ' '7.20 7.25 7.50
7 65 7 70 7 85 7 7() 7 80” 7,85 7 40 7.45 7.55
7,35 7 10 7 50 7 15 7,55 ' 7,60 7 25 7 35 7.40
7 l,> 7 55 _ 7 70 7 65 7*70 7,9(') 735 7.45 7.65
7 15 7,50 ' 7 60 7 55 7 6(1 j ’ ' 7 65 ' " ' 7 35 7.45 7.50
7 50 7,55" 7,65 7 60' 7,65 7.85 740’ 7.50 7.70
7,55’ 7 6()' ' 7,75 7,7(1 '7 ,"75 ' 7.95 7.45 7.55 7,80
7,20' 7,25 7,'35 ' 7~i5' ’ 7,50' ” 7.65 ’' 7.10'” 7.25 7.30
7,65̂ 7,70 7,85 "T75' 7,80 7.95 7.60 7.65 7.75
Y.M)' ‘ 7 65 "■ 7 80* ’ 7,80 7,85 8.00 7 55 7.65 7.85

’ 7 35 "7, 10 _  7 50 7 50”' 7,55 7.65 7.25 7.30 7.40
7 XO ’ 7,X5’ ’ 8 00 7 90 7,95 8.05 7.70 7.75 7.85
7 70 7 7'V 7 95 785 7,95 ” 8415 7.'65' 7.70 7.95
7 55 7 60 7 70 7 65' 7 70 7_80 7.45 7.50 7.55
7 75 7,80 " ' 7 90 7,85 ' ' 7,'90 ” 7.90 7 60 7.65 7.80
7,so ’ " 7̂ 85 8 05 " ”7̂ 90̂  ' 7.95 8,10 7.75 ’ 7.80 8.00
7,65 7 70 7,85 7,75 7.80 7.90 7.55 7,60 7.70
7,85 7 9() 8,10 7.'9'5’ ' '■ 8.00 8.15 ’ 180 7.85 8.05
7,55 7,60“ 7 70 7,65 7.75 7,90 7.45 7,50 7.65
7 90 7 95 8,15 8.00 8.05 8.20 7,85 7.90 8.10
7,50 7,55 7,70 7,65 7.80 7.85 7.35 7.45 7.50

"_7,80̂ 7,85 8,05 ' 7.95̂ 8.00 8.10 7.80 7.90 8.00
"760 ' 7  65 7,75 7.70 7.80 7 85 7 50 7.55 7.65
7,75 7 70 7 80 7 85 '7 90 " ’ " s .o'o ’ ’7.70 7.75 7.85
7 65 7 75 7 85 7 80 7 85’ " 7.95 7 55 7.65 7.70
7,65 7 70 7 85 '775 7.80 7.95 7 60 ' 7 65 7.80
7, 10 7 15' 7,55 7 60 ' 1 6 5 ;  1 7 7I " ' 7.25 7.35 7.50
7 5(1 7 55 7 80 7 60 7.70 7’80 7I 5 ’ 7.60 7.75
7̂ 15 7 50 7,55 ' 7.50 "7.'5 5" 7.70 7 10 ’ 7.15 7.25
7,60 7 65 7 75 ' ' 7.7(1 7.75 7.85 7.50 7.55 7.70

”7,15 7 45 7,50 7.'15 7,50 7.65 7.00 7.15 7.20
7'15 '7,5(7 7 65 7.30 7.35 7.55 7.20 7.25 7.45
7,'30' ' 7 , l'5 ' 755 ‘ ‘7.'5o' ' 7.60 7 70 7 10 7.15 7.25
7 25' 7'35 7 45 7 .5 *5 ' 7.60 7.85 7 35 7.45 7.60
7 55 7 65 7 70 7 75 7.80 ’” ’7 85 7.35 7.45 7.60
7 15 7 25 7 30 7-15 ’ 7 55 ’ 7 60 ’ 7.“2 5 7.35 7 40
7 10 7,15 7 50 7 60 7 65 ’ ’ 7.75 ’ ' ’7'20 7.25 7.35
7,05 7̂ ro 7,20' 7'l5 7720 ’' ’ 7.30 7. 15” 7.25 7.30
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Table 10; l 'orliiightl\ lluclualions of Alkalinity levels (nig/l) in ihc water at dilTerent stations at 12
PM  ofCjLilshan l ake in Dhaka Citv.
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1 Slalion-2 Slalion-3
liiilloni Siirlacc Miilille lilltlOIII Sill lace Miilille Bottom
116 0 1 26 5 123.0 1 19 5 1 17 5 1 14.0 1 12 5
110 5 1 180 1 15.5 1 1 1 0 1 12 5 1 10.0 106.5
109 00 1 17,00 1 14 50 1 1 1 00 1 10.00 107 50 105 00
110 0 121,5 1 1X5" 1 16.0 115 5 ; 112.0 109.5
106.5 1 15 0 1 1 1 0 _ 107 5 ' " l'08̂ 5''' I 105.5 102.0
106.50 1 15,50 1 12.00 109 50 108,50 105,50 103.00
10 1 5 117,5 1 13.5" " 109.5 109 5 [ 106,5 102.0
100 0 109 5 1060 I 02.5 ^ ' 102 5 100,0 098.5
101 50 1 II,00 108.50 U)"5 50 106 50 103,00 101,00
102 5 ' V 120 lOX.O 107 5 105 5 102,5 099,0
0X9 0 096 5 093 5 0900 09]'5”' ' 088 5 0X6,0
102 50 109 50 106 50 103.50 10 1 50 _ 102,00 100,50
096.0 107 5 103.5 100.0 ' 099,5 096,5 092,5
092,0 100,0 097,5 ' 094'0 095,0 091,5 08X5
97 00 105,00 102 50 '  1 00.00 99,50 97,00 95,50
089,5 09X 5 ' 095,5 ' 091.5 " 092,5 089,5 088,5
101,5 ' 106 0 103̂ 5 105,5 102.0 09X.5
100,00 109 50' 106,00 102,50 102,50 100.00 98.50
0X8,0 095,0 092,5 090.0 ()89 5 0X8.0 087.5
lOX 5 " 1 1 7 5 1 12,5 107̂ 5 _ ^ 1 12,0 109.5 106.0
101,50 lOX 50 105 0 0 ' ' ' 102 50" 102 00 100.50 98.50
091,0 102,5 099,5 096.5 095,5 092.5 089.0
1 1 1,0 121,0 T|6,5 „  ' 12.5 1 17,5 1 14.0 1 10.5
10 1 00 1 11 00 108.50"' 106.00 105,50 102.00 100.00
099 5 '' 1 10.0 106.5 102.'5 ' 102,5 098.5 096.0
1 16,5 "*'l26'5' 120.0 1 180 121,0 1 17.5 1 13.0
108,50 1 15.50 1 12,00 1 10,50 109,50 106.00 104.50
102,5 1140* 1 1 1,5 107,0 10X5 105.5 101.0
\ 19,5 ’ 'i'28.0 124,5 120.5 123.5 120,5 118.0
112,00 1 18.50 1 16,50 1 14,00 1 13,50 11 1.50 109.00
109,5 121.0 1 17,5 1 140 "1 14,5 1 1 1.0 108.5
1210 '' 129 5 126,5 1230 J  1260 " 123.0 121.5
1 1 1,50 '"" 122.50 119,00 1 l’7' 50 ' 1 i6 00 1 14.50 112.00
109 5 ' '1235 119 5 1 16,0 1 16,5 1 12.5 109.5
1 26,5 I3'6.5 132,0 129,5 131,5 128.5 125.5

1 1600 121.50 121,00 ' 1IX 50 119,00 1 17,00 115.50
116,0 128,5 125,5 120,5 1 19.5 1 16,5 1 12.0
128.5 139,5 134.5 131.5 133.5 129.5 126.0
II9A) 132,5 129,0 126.5 123.5 1 19.5 1 16.0

’ l32.'(') 140,0 136.5 133 0 136 0 133.5 129.5
^J23 0 ’ i 35 5 1315 “ 128,5' ' 125.5'" 122.5 120.5

'133.5' 142,5 n74) 133,5 139.5 134.0 131.5
126 0 ' 136,0 133.5 12X5 12X.5 126.5 121,0

_]̂ _131 5 '"'140 5 136.5 131,5 137.0 "' 132.5 129,0
131.0' ' 1 1 2 5 138.5 133 0 130 5 126.5 123,0

''l27J) ’ ' ' 136 0 ’ 132.0 ' 129,0 133.5 131.5 126,0
"132 0” 145.0 141.5 138.5 l"32.5' 129.5 126,0
f2)'5 13~2.5" 128.5 12~5.0 128.5 123.5 121.5
135,0 148.5 145.0 141.5 135.5 132,5 128.0
121.0 129.0 126.0 122.5 I2_5,0 121,0 1 19.5

" 131,0 l'4'2'5 138.5 133.0 130 5 126,5 123.0
’ 1 18 5 " 115 5 ' il’i '() " "' 1 19 5 '" 12 1' d ' " 1 18.5 116.5

126,0 136 0 133'.5' 12X.5 128 5 126,5 121.0
115,5 121 5 1 19 0 ' 1 16 5 ri8 5 1 16,0 1 14.5
123 0 135.5 1315 128.5 1 25 5 122,5 120.5
1 13,5 118.5 1 17.5 ' 1 15,0 l "l5 5 1 12,5 1 12.0
1 190 132 5 129.0 126,5 123.5 1 19,5 1 16.0
i l lO 115.0 1135' *'Vl24) 1 14.0 1 12.5 11 1.0
116,0 128.5 125.5 " 120.5 1 19J 1 16.5 1 12.0
109,5 1 13 5 1 12.0 1 10.5 109.5 108.0 107.5
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I'able 1 I : I'ortniglitly HucUialions o f Hardness levels (mg/l) in the water at dilTerent stations at 12
PM ol'Cjiilshan Lake in Dhaka (  it\ .
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103.50 
099 5 
120.5
108.50 

J03.5 ^
fii.o 
I 1-;Î 0 
108 5 ’
126^r
120.50
J J  -l.<>
I.■>0.5 
1250

126,0
136.5 
133 0
133.5
130.5

*127.5
*r\30"'
125.0 
133 5

I 2.1 6
133.0 
122 5

J26.0^ 
iTi‘5 
1210 
' n 3 o '
T22*r
' 102,5
1 15.0
1010

S u i l a e e

1 25 5 
1(Y5 0
I 15,50 
120 5 
tm  5 
f 19 50 
115 5 
101 0 
122.50 
112.5 
106 5 
I2().50
'ilZA
II 1.5
n 1.50

1 15 5
106.50 
097 5 
119 5 
10500 
1015 
m  5
1 10.50 
106.5*
127.0
I I 1*50 
106 5
129.5
120.50 
1115
133.0 

*122.50*
"12 0 ^  *
136.5 '
129.50
'l2_5.5
' 137.0
133.5 
I 10 5 
I 36 5 
115.0 
MO.5 
U2.0 
137o' 
137^'

* I-10,5 
m''5 
I n o *
130.5 
110 5 
[28.5 
1 3^.5

'T‘22 5
L

117J
128.5 
I I I 5 
125 5 
106 5

Sialimi-2 Slalion-3
Middle I liolloiii Sill-late Middle Bollom
120.0 I M6.5 * ' 1 18.5 1 l -t 5 110.0
101 5^^ * ’0980 '** 100.5 097 5 095.5
108 50 1 05*00 * 109 50 106.50 102.00
1 16.0 ri2.o... 1 13 5 1 10.5 107.5
091 5 1 091 5 091 5 089.0 086.5
1 1 1 50 ' ’ li0 50 1 13 50 1 10 00 107.50
1 120 ' r  108 5 109 5 106.0 102,5
098 5 095.5 096 0 092.5 089 0
1 19 00 1 17.50 123 50 120 00 116.50
108.0* ’ 105,5 106.5 102.5 099.5
10-1.0 ’ ’ l()'l,y * 102 5 100.0 097.5
ri6.0() 112,00 n3.50 110.50 107.50
lO-I.O 100,0 101.5 098.5 095.5
107.0 102,0 107.5 103.5 100.5
109.00 106,50 107.50 104.50 102.00
098J 09.| 5 096.5 ’ 094.5 092.0
108,5 105.0 * 109*5” * 106.5 102.0
104 00 ' ' 10750 l'()2'50 100.00 97.50
091,5 , 0915 092 5 090.5 088.5
11-1,'5* ' l'l3> 1 10.0 107.5
101.50 ' 98.00 100 50 * 97.50 95.50
098.5 096̂ 5 093.5 091.5 089.0
118'.0'" ' 1 115 116.0 1 12.5 109.0
108.00 106.50 104.00 102,00 100.50
102.5 100.0 101.0 095.5 094.5
122.5 120.0 121.5 1 19.0 117.5
107.00 102,00 1(77.50 103 50 100.50
10 1.0 1015 "  102*.’5 100.0 097.5
126.0* r* 123.0 125.0 122.0 120.0
ll6,0()'’ ' 1 12,0 0 ' 113 50 1 10.50 107.50
107.0* " lOZO *' 107.5* 103.5 100.5
129.0 125.5 ....129.0 125.0 122.5

*1 l'9X)b 1 17.50 123 50 ' " 120.00 116.50
1 16.0 1 12.0 1 13,5 1 10.5 107.5
133.0 130.5 133.5 130.5 128.5
126.00 123.00 125.00 122,00 120.00
120.0 116,5 118.5 114,5 IIO.O
133,5 131.0 132.0 130,0 129.0
130,5 128,5 129.5 126.5 123.0
136 0 * 133*5 l.3'8.0 * 135.5 133.5
133.0 ' 130,5 133.5 130.5 128.5
11*0.5 136,5 '*1115* 136.0 132.0
136.0 133.5 " 138.0 " 135.5 133.5
138.0 135.0 139.0 "** 135.5 131.5
133.5 131.0 132.0 130.0 129.0
134.5 129.0 132.0 129.0 126.5
136.0 133.5 ’ *1380 135.5 133.5
130.5 128.5 129.5 126,5 123.0
138.0 135.0 139 0 135 5 131.5
126.0 124.5 * 126.5 123.0 122.5
136,0 133.5 138.0 135.5 133.5

' ’l25,*5 *'121.5 _  m o* 121.5 1 19.0
133,0 130 *5 "* 13 3,5 130,5 128.5
1 19.0 ” 1 1*7,5* 123.5 120,0 116.5
1290* 12*5*5*' 129.0 125.0 122.5
1 15.0 1 12.5 116 0 1 14.5 1 12.0
125.5 121,5 124.0 121.5 1 19,0
109.0 106 5 107.5 104,5 102.0
120 0 _ l  16.5 _ M8.5 1 14.5 110,0
i03.() 102*5 103 5 102.0 99.5
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l abic 12; I'ortniglul) lliictuations of Nitrite (ing/l) in the water at dilTcrent stations at 12 PiVl of
(jiilslian l,ai<c in Dliaka Cit\.

Saiiiplini; 
_  Dan- 

1 All”

15 \ii”

1 S e p

1 5  S e p

1 O i l

1 5  O i  l

I \ ( ) \

15 \()\

1 D l l '

1 5  D l l

1 . I a n

1 5  J a i l

I I e l l  

1 5  I I ' l l  

1 M a r  

fs'NIai- 

“ l A p i ”  

1 5  A p r  

1 M a y  

1 5  M a y  

" l  , l u 7  

1 5  . l u l l  

I . l i i l  

1 5  . l i i l

 ̂ta r

1 m  
20(11) 

' ioo f
1999 
2()()() 
201)1
I 999 
.2000 
2001 
I 999
2000 
2001
I 999 
2000 
200 f' 
I 999 
2000 
2001 
1999" 
2000 
2001 
I 999" 
200(f 
2001 
1 999 
2000 
2001 
1 999 
2000 
2001 
2000 
^ 0 1  ’ 

”2002' 
2000" 
200 1 
2002 
2000 
2001 
2000_ 

_200l_  
2600 

*2001"
M 00_
MOl

"2000  ̂
200 f  
2001)" 
2001 
2000 
2001 
2000 
20(Y| 
2000'
200 r
2000' 
200 1 
2000' 
2001 
2000 
2001

Slalidii' 1 Slalion-2 Sla(i(m-3
SII r fat I' Miililii- liolliiiii Surl'aic Miilille Hollom Sii rl'aif Miilille Button!

0,1 1 0 12 0 13 ’ 0J2 04 2 " j ' 043 0'f3 ^ 0.13 0,14
0 05 0 06 1) 07 0 05 005 I 006 0,06 0 07 0,07
009 0 09 0 10 0 OS 009 i 1) 10 ’ o f f 041 0,12
0 09 1) 10 0 11 0 09 0,10 ' Oil' 0,10 040 0.1 1
0 07 0 OS 0 OS 0.06 0 07 i 0 OS 0 08 0 OS 0 09
0 09 0 10 0 1 1 0 09 0 10 0 1 1 0 10 040 0.1 1
0 0(, 0 07 0 OS 0 07 OOS 0,09 j^08 0.09 0.09
0 09 0 09 0 10 0 OS 0 09 ' 0,10 0 1 1 0.1 1 0.12
0 12 0 12 0 13 0 09 0 10 0,1 1 0  13 _ 0.13 0.14
0 ().> 0 04 0 01 0 04 (),05 ’ 0,1)6' 0 05 0.05 0.06
0 1 1 0 1 1 0,12 0 10 0 10 0 1 1 " 0 12 0.13 0,14
0 1 1 0 1 1 0 12 040 0 10 '0,11 0,12 ' 0 13 044
0 05 0 06 0 07 0 06 0,07 008 0 05 0.06 0.07
0 M 0 11 0 15 0 12 0 12 1 O i l  I 0,15 0.16 046
0 10 0 10 0,1 1 0O9 009 0,10 0 iV 0.1 1 0.12
0 OK 0,09 0,09 0.09 0 10 ’ ' o i l  ' ' ’i), IO 0 I 1 0.12
0 12 0 12 0 13 0.09 ()7io^" o', 1 1 0,13 0 13 0.14
0.09 0 10 0,1 1 ’ (I,077_ ’ 0,07”' ‘  ̂"O os^ 0 12 042 0.13
0 12 0,12 0 13 0 07 0,08 0,09 0,12 0.13 0.14
0.09 0,09 0 10 ' 0.07 0,08 0,09 0 10 O.ll 0.12
0 12 0,12 0 13 ’ ’ 0.07 ' 0,08 0,09 0 12 0.13 0.14
0 16 0 17 0,1s 0.13 0,M 0,15 0,15 0.16 0,16
005 0,05 I) 06 o.of 0,05 0,05 0,06 0.06 0,07
0 16 0 17 0,18 0 13 0 14 045 __ai5 0.16 0,16
0 19 0 19 0 20 0 15 0 16' () 47 6 IS ' 0.19 0,19
0 03 0 03 0 0 1 002 0 03 0,03 0,04 OO-t 0,05
0 21" 0 21 0,22 0 19 049 0 2 0 '" ' ' 0,22 0,23 0,23
0 16 0 17 0,18 0 13 0,14__ a  15 0 15 0.16 0,16
0 02 0 02 0,03 0,02 0,02 0.03 0,03 ' 0.03 0,04
0 17̂ 0 18 ' 0'l9 0,12 043 0.14 0,16 0.17 0,17
0,13 “013 0,15 0,13 0,13 0.1 1 0,15 0.16 0.16
O.O'I 0,0-1 0,04 0,03" 0,03 0.04 0,04 0.04 0,05
0 1 1 0, |.| 0 ,15’ '0,12 0,12 0.13 0,15 0.16 0.16
009 0 10 O i l 0,07 0,07 _ 0 . 0 8 0,12 0.12 0,13
0 06 0 06 0 07 0 04 0,05 ’().06' '04)7 0.07 0,08
0 12 0 13 0 14 0 10 04 0 ON 0,13 0.13 0,14
0 01 0 01 0 04 004 0 05 006 005 0.05 0,06
0 1 1 0 12 0 13 04)7 0,08 009 ' 0 12"/ 0.13 044
0 os' 0,08 0.i)9 0,07 0,07 0.08 009 0.10 0,1 1
0,16 'T ,I7 aTs'"” ' 04 3 0.14 0.15 0,15 0.16 0,16

' 0,13 0 f3 0.15 0 13 0,13 0,14 0,15 0.16 0,16
0,19 0 19 0.20 0,15 0.16 047 0,IS 0,19 0.19
0,11 ' 1).12 ^ 0 13 0,09 0.09 0,10 0,12 0.12 0,13
(), 17 0,18 0.19 0_L2 0.13 0,14 0,16 0.17 0,17
0,0s 0 OS 0 09 0.01 0.07 0,08 0,09 0.10 0,1 1
0,11 0 13 O.T5 ()4.^ 0.13_ 0,14 0,15 " 0,16 0,16
0 12' 0  12 0 13 0 09 0,10 0,1 1' 0 13 043 0,14
0 1 1 0 12 0 1 3 0,09 04)9 010' 0,12 0,12 0,13
0 13 0,13 0.15 0 13 0 13 04 4 0 15 0,16 0,16
0,09 0 10 0.11 0 07 04)7 O.OS 0,12' 0,12 0,13
0,09 0 10 O.'l 1 0,07 0.01" 0.08 0,12'"' 0,12 0,13
0,V)6 006 007 1  9,0? 0,05 0.06 0,08 0,09 0,09
007 ' (),()S  ̂ ' O.OS 0,06 0,07 0.08 0,08 0,08 0,09
0,0S 0,08' 7)09 ' 0 07 0 07 0.08 0,09 0,10 0,11
T),09' 0 10 ' 0 1 1 '(>,07 0 07 0.08 0,12 0,12 0,13
o n ' 0 12 " ’ 012 ()09 0.09 040 Oil 0,11 0,12
0 ox 0 OS 0 0 9 ' ’ 007 0,07 O.OS ' 04)9 040 0.1 1
0,09 0 09" 0 10 0 07 ' '0 07' 0 ,0s" 0,09 " 0,10 0.10
0,06 0 06 0 07 0,04 0,05 ^0.06 ' 0.07 0 07 0.08
0 07 0 OS 008 0,06' 0,06 0 07 o.os'" 0 08 0.09
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Tabic 13: I orlniglul_\ lluctualions o f Ammonia (mg/l) in the water at dil'lerent stations at 12 PM
ol'Cjuislian l.ake in l)lial<a (  its.

Sampliii;; \car Slalioii-I Stalioii-2 Stalion-3
Dale Sill late MUUlle BdllDIII Sii 1 lac'f Mill (I If ISoltoiii Sill late Miilillc Bottum
1 Auk 1 '■W 1 1 3 1 1 1,1 '1 2 1,2 1 2 1.2 1,3

2(100 1 1 1 1 1 T " 1 0 1,0 T 1 1 3 1 3 14
:(ioi 1 50 1 ,̂ 5 1 70 1 35 1 15 'l'50 1 (>0 1 65 1 75

15 \ii« 1 ‘JO 9 1 6 1 6 1 7 1 1 1,5 '1 5 1 7 ' 17 1 8
2000 1 1 1 1 1.5 ’ 1 2 ' 1 3 ' 1 3 15 1.6 1,6
2001 1 05 1,70 1.75 1 55 1 60 ' 1,75  ̂ ' 1 75 1.80 1,85

1 Si|) 1 099 1 8 1 8 1 9 1,7 i,s' 1 8 19 .' ' 1.9 2,0
2000 1 7 1 8 18 1 6 1 6 1,7 18 1.8 1,9
2001 1 95 2 Ot) 2.05 1,85 L95' '200 205 2.15 2,20

15 St|) 1999 2.1 2 1 2.2 2,0 2,0 2,1 2.2 2.2 2,3
2000 1 9 1 9 2 0 18 19 i'9 ' *"2 1 2 1 2,2
2001 2 25 2 30 2 35 2,05 2 10 , 2: 1̂  __ 2'3 5 2,>15 2,50

1 Ocl 1999 1 X 18 1 9 \ 1 1 7 ' ’ IX '2.0 2.0 2.1
2000 2 2 2 3 1 9 19 2 0 2 1 2 4 2.5
2001 2 30 2 35 2 15 2 15 2 20 ' ' ' 2 25 2 40 2.45 2.50

15 Ocl 1999 i 6 1 7 1 7 1 5 1,V 1,6 1.9 1.9 2.0
2000 2.5 2,6 2.6 2,3 2,1 ' '2,1 2,6 2.7 2.7
2001 2 15 2,50 2.55 2'30 ' 2,35 2,.15 '  " 2,55 ' 2.65 2.70

1 Nov 1999 12 1,2 1.3 ' 1,1 1,1 1,2 1,3 1.3 1.4
2000 1 2,7 2 7 2.8 2^5"' 2 6 2,6 2,8 2,8 2.9
2001 2 65 2,70 2.75 '2,̂ (.5’ 2,50 2,55 2,70 2,75 2.80

15 N()\ 1999 1 .1 l,t 1,5 1 ,’2' 1 3 ’ " I ' r 1,6 16 1.7
2000 2S 2 8 2 9 2.7 ' 2,7 ' 2,8 2*9 ' 2,9 >3.0
2001 2 50 2,55 2,65 2M5 2,50 ' 2,55 2 60 2,65 2.70

1 Dci 1999 IS 18 1,9 ' I 6 f,6 1,7 1 9 19 2.0
2000 2 9 2 9 ■30 ’ "'2 8 ' 2,8 ' ‘2,9 ' >3,0 >3.0
2001 2 35 2-10 2.55 ' 2̂ 20 " 2,25 2,35 2 50 2,55 2.65

15 Dec 1999 " ’ ^  r ’ 2,1 2.2 ' 2,0' 2,0 2,1 2.2 2,2 2.3
2000 ' -3 0 ■■ '">3,0 >3.0 >3,0 >3,0 >3.0 ' >3.0 >3,0 >3.0

'"2001 2.-15 2,50 2.55' ' 2,15 ' 2.20 2.25 2.65 2,70 2.15
1 Jan 2000 2,5 2,6 2/r 2,.;' 2 1 2.5 2.7 2,7 2.8

2001 “ > y » ^ >3,0’" >3.0 >3 0 >3.0 >3.0 >3.0 >3,0 >3.0
2002 2 60 2 65 '2.70 2,15'" ’’2:40 '2.15 " 2'. 75..... 2,80 2.85

15,la II 2000 2 S ' 2,9 2.9 _2,6 '2.6 ' '  ’2.7' 2 y 2,9 >3.0
200 1 ■3,0 >3,0 ’ ‘̂3'o >30 >3,0 ' >3.0 >3.0 >3,0 >3.0
2002 2 K5̂ 2,90 ' ’ 2.95 2,55 '165 ' '  2.70 ^ ..' 2  "so' 2.85 2.95

1 lei) 2000' ' __ >3,0 _ ' >3'o' >3'0 >3J) >3 0 ' >3.0 >30 >3.0 >3.0
2001 ” >3 0 >3,0 >3.0 ^J'>3 0 _ ’ >3"0 >3.0 '>3".() >3.0 >3.0

~~15idi 2000 >3,0 >3.0' >3.0 >3,0 >3.0 >3.0 >3.0 >3.0 >3.0
'201)T' >30'"''^ >3 0 >3,0 >3,0 >3.0 >3.0 __^ .0  _ >3.0 >3.0

1 Mai 2000 >3 o ' >3.0 >3,0 >3,0 >3.0 >3.0 >3.0 >3.0 >3.0
’ 2601’ >3,0 >3.0 >3,0" >3,0 >3.0__ >3.0 >3 0 >3.0 >3.0

15 Mar 2000 >3 0 '.3.0 ' '3,0' >10 ' >3 0 >3.0 >3.0' >3.0 >3.0
:’()oi "2,s '  ’ 2 S 2,9 ' 2.1 2.8 J  8 _ ' 2.8 2.9 2.9

1 V|)i 2000 ; >3 0 >3.0 ^3 0 ■30 >3.'d" >3.0 >3.0 >3.0 >3.0
2001 ’2,1 2."r 2,5 2,2 ' 2.3 2.3̂ ' 2̂ 5 2.5 2.6

15 A|)i ’ 2()()l) ’" ' 2,7 '̂ 1.1 2,8 2,6 2Y^ " 2.1 2̂ 8 2.8 2.9
2001 2 1 ' "2.2 " " 2 J ’ '2,0" 2.0 2.1 ^ 2.1 2.1 2.2

1 May 2000 2,3 2.3 2,1 2,1 2.2 2.2 2.2 2.2 2.3
2001 1,8 18 1 9 l'’6 1.6 17 1.7 1.8 1.8

15 May ’2000 " 2,0 21 2,1 1,8 1.9 1,9 1.9 1.9 2.0
2̂001 15 1.5 1,6 \ ] 1 ■; 15 1.1 1.5 16

^~'riiiii 2000’ 16 ' T f 1,7 ’" " 1,5’ 1.5 1,6 17 1.8 1,8
2001 ‘ 1 9 " 2 0 2'o " 1,8 1.9 19 ' 2.'l 2,1 2.2

15 .lull 2000 12 1 2 r,3 10 LO - ! 1 r 1.1 14 1.5

1 Jill
200! 2 3 2 1 2 1 •) 1 1 2 2 2.1 2,5 2.5
2000 ■I 1 6 17 17 15 16 l 6 18 1,8 1,9

15 Jill
2001 1

i
1 7 1 8 18 16 1.6 ' 1 7 ’ 1.9 1,9 2.0

2000 1 15 15 1,6 1,.| 1. r 1 5" ' '  1.3 13 1.4
........ /2oor i 1,1 1 5'" "1.5^ ' 1̂,2 ' ' 1,3 13 1.5 1,6 1.6
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ol 'C iu lshan  l .a k c  in D h a k a  C'it\ .

Sa iiipijni; 
Diilc 
1 All};

15 Au«

I Si-p

15 Si'|)

I Ocl

15 Oil

n  (̂)^

15 \(n

I Dtc

Ts  Dee

I .Ian

15,1 a II

I I eh 

Is  l ei) 

I Mar 

15 Mar 

I Apr 

15 Apr 

I Ma> 

15 Mav 

I Jim 

15 .lull 

'  I .III I 

“ l5.hil

 ̂ ear

I 99V 
.101)1) 
2001 
1999

;’()oi 
I 999 
11)00 
:’()() I
1999
2000 
2001 
1999
2jmo 
^ 0 1 
*1999_ 
2()0() 
2001
1999
2000 
2001
I 999 
2()00 
2001
1999 
2()0()̂  
^01
 ̂1999*
2000 
2001 
2000 
2001 
2002 
2000 
200 l_ 
2002_ 

J00(L 
2001

J000_ 
2001_ 
2000 
200 r  
2000 
200 r 
2000 
200J__ 
2000 
2001 ’ 
21)00 
2001 
2000 
2001' 
2000 
2001 
2000 

'2001'

Slalioii-1
t 0

56 50

55 0 
53 00 
50 5 
52 0 
;x 50
17.0 
19 5 
l-l 00
11.5 
47jV 

-11,50

39 00 
H),0 
■13 0 
36 50 
3X0 
11 5' 

35 50
36.5

33,00’
33J  ̂
3*5 5 

32,50 
315
33.0 

3 I'SO
2sT '

' 31,0
27.00 ' 
2-1,5
29.5
20,0

2000
2001_ 
2000 

"200 r

2J0
22.5 
23 5
26 0 '
I9j'
29.0
22.5 

*.27,0
26.0 
3 1,5 
28 5 
33 5 
311) 
.36',0
33.5
39.5 
39,b_ 
•11  ̂
-1*1,0 
.-IS,5 
19 5

[cm ) in ihc  w a te r  at  difl 'crcnl s ta t io n s  at 12 PM

anipling .Slaliiiiis
Slatioii-2 .Slali()ii-3

59 5 52.0
63 0 55,5
61 00* ' 53,00
560 48,5
59,5 51,0
58 00 51 50
5-1,0 .17,5
55 5 49,0
52,50 45 50
53,5 14,0
53 0 17,5
19,00 11,00
<19,0 42,0
50,5 45,5
-11,50 39.50
-46,5 38.0
-19,0 42,5
-12,00 36,50
■13,0 38,5
16 5 11,0

■ 10 DO 33,50
■ 12,5.......... 34,5
-13 0 39,0
38,50 ' 33.50
39,0 33.0
■10,5 36,5
35,50 31.00
36,0 31,0
38,5 33.5
35,00 29,50
31,0 28,5
35,5 31,0
3-1,00 28,50
31,0’ ’ 27,0
33.5 30,5
29,50 24.00
27,0 22.0
31.0 27.5
2-1,5 18.5
29,5 24,0
23,0 19,5
2-10 21.5
28,5 24,5
20 5 18,0
315 26,5
23,0 20,5
3 1,5 25,5
28,5 25,0
33 5 28,5
30,0 27.5
36 5' 30.0
33 5 29,0
39,5 33,5
35.0 31,0
-12,5 37.5
43,5 36.5
4 8,5 41,0
49.5 42,5
55 0 45,0
55,5 ■17,5
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I ab le  15: l o r ln ig l i t l )  t lu c lu a t io n s  o i 'a i r  and  u a l c r  te m p e r a tu re s  ("C) at d i f fe re n t  s ta t io n s  at 12 PM  
o f d u l s h a n  i .a k e  in D h a k a  ( i t \ .

Sainpliii'; 
Dale 
I Aiij;

15 Viit; 

1 Si'p 

I  5 Sc|) 

1 Oil 

15 Oi l 

1 \(i\

15 N()\

I Dec 

15 Di'i 

I .Ian 

15 .1 a II

"  l I d )  

15 I-I'll 

I Mai­

ls Mai

~i A |)7

15 Apr 

\ Ma> 

15 Ma> 

I .lull

"isTluii

~1 Jill 

I 5 . I . 1I

 ̂lar

1999 ' 
.'’01II) ’
2001" '
1999 '
201)0 I 
2001 ‘
1999
2000 
2001 '
1999 I
2000 
2001 ! 
1991̂  ;
2()()0 I
2001 I
1999
2000 I 
2001"
1999
2000 
200 r
1999
2000 
M of

" 1999
2000'
2001
1999
2000 
2001 
2(K)0 
2001

' 2()02' 
'2000 
‘200f
2002 
2000 
200 f 
2000 
2001 
2000

Slalion-I
29 5 30 0 
2s7) 2S 0 
29 0 29 5
28 5'29 0 
2K 5 29 0
29 5.30 0
27 V2X 0
29 0 29 (I
30 5 30 0 
29 ();29.5 
2K.5 28 
29 0;28j;’

’ 27.5'26 5 ' 
’ 28 0 28 0
28 5 27 5 '
25 5'25 0 
27.5,26.0 
27 l).2_6 0 
21 5,25..'
26 O'^r?^
25’5'2jt.0_
27 0,'2773 
2 5.5,'2-1.5 
25l)^I)^

 ̂25,5'25.0 '

2001
2000 
^ ) _ 0 j _  

^2000 
_2001”  
2000'
20(jr 
2000 
2001' 
2000 
2001 
2000 
200 r 
2000 
2()0 ' l  
2000 
2001 
2000 
2001

22.0'21.0 
22 5-211) 
22,5'22 I) 
21 5 20 5 
2 1 (),'20.0
19 5.''I9.0_ 
20.5/l9?5_
20 0/18,5 
20 5,'l^5

’"22,5/21,5 ’
I 9_5/1 8 .5 

’21 5/23 0
25 0/23 5 ’
26 5/26.0
27 0/25 5 
29.5/29 0_ 
28.5/26 5 
31 5/32,0̂ ’

^9.5/2sTo 
30,6/31.0"
31 5/30.5 
33.5/33.0 
32.0/2l'0' 
31’.V32.0 
33 5. 33 0 
35 5/35 5 
3 10-33 5 
33.5/3-15 
35.0/35_5 
3], '̂/'32,0_̂  
33 5^1 0 
33 0/>l’0’ 
35,5/35 5 
3 I ,b,'31 5 
33 5 '3-1 0

,Saiii|iJiiig Slalioiis___
Slation-2 _ ___
29,5/29,5 

’ 28’(^'2I^" ”
29,.V3j)_()
28’5/29.0
28 0,28̂ 5
29 0 29.5
27 V27.5 
29'5/29 0_ 
3()();30_0 
29.5/29.0 '
28 5/290 
29.5/29.0
27.5/27.0
28.5/28.0
28.0/2_7_0
25̂ 5/25.5
27.5/26̂ 5
26.5-'25.5
21.0/25.0
26.0/25.0
25.0/23.5
27.5/27.5
25.5/24.5
2-1.5/23.5
25.0/25_0_
2J?.0'21Ji
22"0/2_0.5
2 2 ' o / ; ^ . ( )
21.5/20.5
2 I ’5/200
l9.5/fX.5
20.5/19.5
20.5/19.0
20.0/18.5
22.5/21.5
19_5/̂ _̂8J)_ 
24.0/2 3 0_ 
250/230 
27“0/26.0"
27.0/2̂ 0’
29.0/28.5
28.5/26.5
31,0/31,5
29,5/28,5
30,5/31,0
31,5/30,5
33,5/330 
32*0/31^ 
32li/32j; ’ 
33.5/33,0 
35,5^(ro 
34 5/33,5 ' 
3-10/315 
35,0,05,5 ’ 
32.0/32,5
33,0/33,5
33,5/3-1,0
35,5/36,0 
3 L5<'32,0 
33,5/Xr,o’’

Slalion-3
29,5/30,0
280/28,0
29,5/30,0
28,5/28,5
28,5/29,0
29 5/30,5
28 0/280
290/29 0
30 5/30,0
30,0/29,5
28 5/28,5
29,5/29.0
27.0/26.5
28.0/28.0
28.0/27.5
25.0/24.5
26.5/26 0
27.0/26.5
24.5/25.0
26.0/25.0
25.5/24.0
27.0/27,5
25,0/24,0
25,0/23,5
25,0/24,5 
22,0,'20,5
22,5/21,5
23 0/22,5
22 0/20,5
21 5/20,5
19 0/18,5
21 0/19,5
20,5/19,5
20 5/19,0
22,5/21,0
20,0/18,5
24,5/23,5 
25 5/23,5
26,5/25,5
27,0/26,0
29,5/28,5
28,0/26.5
31,5/31,5
29.0/28,0
30.5/31,5
31.0/30.0
33.0/32.5
31.5/30.5
31.5/32.0
33.0/32,5
35,5/35,5
1-1,0/33,5
33,5/34,0
35,0/35.5
31,5/32.0
33.5/34,0
33 0/34,0
35,5/35,5
31 0/31,5
33, 5/ 33,5
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la b lc  16: I 'o r ln ig l i t l )  nLiulualions o f / o o p l a n k l o n  a b u n d a n c e  ( ind iv . / l )  in the  surface layer
w a t e r  at s a m p l in g s t a t i o i i - l  at 12 P M  o rC i i i l sh a n  l ake  in D h a k a  cit> .

\cai i{i]iiiti> ( ladocras ( Opcpoilc's ()>lrai'oih ( nidcntiricil lolal
Djic sp. /.ooplankton
1 Alin 1999 (iTS 350 275 225 275 1800

2000 625 325 200 250 250 j 1650
2001 725 300 225 .325 225 1800

15 Aiif. 1999 5. 0̂ 250 325 -V50 " ’ .300 1775
2000 025 350 250 125 250 ' 1900
2001 ()75 225 300 300 275' ] 1775

1 Sc|) 1999 1025 32 s 275 150 325 2-tOO
2000 S50 ■150 250 325 300 ; 2175
2001 ■'50 125 325 l.\5 350 2275

l5Sc|i 1 999 1 150 175 300 275 350 2850
2000 1550 550 200 150 325 3075
2001 1250 175 350 525 ■150 3050

1 Oil 1999 725 350 225 ■175 ■175 2250
2000 1250 525 ^ 250" " 525 ■125 2975
2001 1525 500 ■i25' 650 525 3425

15 Ocl 1999 1 1025 525 325 675  ̂ " ’ 750’ "’"’ " 3900
2000 1 750 675 275 725 625 4050
2001 1550 550 350 825 650 3925

1 N()\ 1999 1X25 700 250 625 825 4225
2000 3025 850 325 700 675 5575
2001 2 125 675 325 750 725 4900

15 \<i\ 1999 2550 950 100 600 700 5200
2000 2050 1350 125 750 650 5225
2001 2150 1 150 375 .........625 650 4950

1 Dec 1999 3025 1325 .575 925 6rs 6475
2000 2750 1 150 625 i()50 675 6250
2001 2()50 1125 550 1 125 625.......... 6375

~  15 Dci- 1 999 ■1225 182.-' 350 ' 1 12ls 550 ! 8075
2000 3250 1350 850 1625 ■175 7550
2001 3225 1225 925 1750 550 7675

1 Jan 2000 3X50 2̂ 125 ■150 1750 850 9325
'200 r ■1850 ’’ 2V50 " 1325 1 8.50 825 1 1000
2002 " •tl50' 1850' 1025 2150 725 9900

~  i5 .hiir 2000 7525 3 125 950 1-I25 1225 14250
2001 ()250 ’ 2650 1675 2050 1 150 13775
2002 j

1
5575 2.550 1150 2650 ’ 1050 13275

1 Id) 2000 1 8150 •1350 1250 2 150 1325 17225
2001 ’1 7850 3250 2025 2150 1350 16925

15 I d) 2000 9750 5725 1650 1975 1025 20125
2001 ’ 7250 1125 1625 1650 950 15600

1 Mill- 2000 8250 ■1525 1850 1325 725 16675
_ _2_001 9850..... ■1850 " 1075 2150 1350 19275

15 M:ir ' 200() 9875 3325' 1050 1825 1275 17350
2001 10250 _ ‘•■•75 800 M50 825 17800

pApr 2000'^' >775 " '"2050 .........1250 2150 650 13875
2001

1
8725 "  ’ "Y850 825 1250 625 14275

15A|)i- 2000 !I 5575 20.50 550 1825 550 10550
2001--111 .

7025 2250 675 850' 525 1 1325
1 May 2000 I ■1875 1525 350 1350 ■150 8550

2001 1 1̂ 0 1 850 too 725 125 7550
15 Ma> 2000 2850 1225 ■125 550 275 5325

2001 j11 - — . 2-175 * 1350" 350 125 525 5125
1 .Inn 2000 1I --

1 825 1025 250 750' 375 4225
2001 1 T-F25 ' 775 275 " 275"" ' 350 3100

15 .Inn 2000 U - 2175....... 6.50 " ’ 225 325 ' 325 3700
21)01“ "' ”~850 ib is ' "250 ■150 300 2875

1 .Ini 2000 1125 775 200 325" 325 2750
2001 650 650 275 225 375 2175

15 .Ini 2000 250 375 225 250 300 1400
2001 950 125 250 n s 275 2125
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Tabic 1 7: l orlnighli\ llLiclualions of/.ooplanklon abundance (indiv./l) in the mid layer water at
sampling statioii-l at 12 I’M  ofCjiilshan l.akc in Dhaka city.

Sainpliii); 
l):ilc 
1 Au<>

15 \iij>

1 Sf|)

l 5 S t | )

I Oct

1 5  O i l

1 N(n

15

I Di't

15 Dcc

1 Jan

15 .Ian

I I cl) 

15 I tl) 

i Mar 

15 Mar 

I Apr 

15 \|>r 

I Mav

1 5  M a y  

I . I I I I I  

1 5  . l u l l  

I .III!

* I 5 . l u l

\i>ar

I

21)01
I
.■'000 
.̂ 001 
1999

:iidr
1999 
2000  ̂
2001 
f999
2000 
2001
1999
2000 
2001
1999
2000 

" 200 f
1999  ̂
2(K|0 
.2001 ’
1999
2000 
2001
1999
2000 
20(M 
2000

" 2001

Uo liters

().>()
525
12.''
l.M)
.>2.̂

I02.> 
S7.̂  
850 

“lJ25 
1 150 
Lk̂ O 

”775 
1 22.̂
5.50 
102.> 
I.T50 
I I M)
13J5
2.5.50 

J42.<
202.̂  
I67.V 
IX .Ml 
2h'I> 
2350 

' 20̂ 25 
.‘l025 

J850 
JU)25  ̂
5125

2002 
2000" 
2001 
^2002 
2000 
2001 
2000 
2oo£ '! 
2000 ’ 1 
200 r j
2000' ” I 

"2001 ' ' 
2000 ' 
2001 
2000 
2oor 
2000 
^01^ 
2000 
Yool 
200() 
2001 
2000 
2001 
2000 
200V 
200(1 
2001

-1 -

3850
'1X50

' 6̂200
5975

_5X50
6975
6X75
X750
6125
10250
8525
7975
9750

'6750
7250
5425”
5725
47.50 

JU25 
^850 * 
" 1875 

X75 
H)25 
1 875 

" 1325 
725 
625 
650 

’ H)25

( lailoeraiis

325
350
375
275
275
250
500

550 
^42^ ^
350"
625
350
625
150
425_
17V  
551L 

' 650 
”6 7 5" 

725 
^75(r 
7^75 ' 
950 
1025 
1025 
1250’ 
1625 

’ 1̂ 50 
^1425'
212 5""
1750

"l85(\
" 2850 
2175 
2350

W975
2750

_4975_
4̂025

”4625 
3350 

~4250 
' 2025
’2x75
J975 
_2025'

1375'
' 1450"
_Yo25̂
T37.5̂
10(H)
X2.5/
65()

' 425 
375 

’ 51 f  
35() 
350

(  O p i ’ | ) ( ) l l l ' S

275

325 
250 
350 
275 ‘ 
425 
300 
225 
350 
300 
250 
375 
225 
200 
450 

"250 '
\325 
" '25 

350 
“ 375 

300 
350 
375
325
450

'250
_525 
J50*~ 
_ j75 ' 
850 
1250 
650 
725 
1250 
I 0.25 
1850 

'1375 
’Y i.M)
’ 1 750 
1025 
1475 
1025 

" 725 
1275 
750

3 2 5 '
,Y75_" 

’ 675 
"Y35O

4,5() 
\375 ’ 
350 
250 
300 
225 
250 
175

OshacDils

300
325
350
125
125
475
450

" T()(T
550
2.SO
275
325
475
350
57.Y
525

'575
65(  ̂
500 '

” 575 ‘
725

'500
650 
650 
75(1 
825 
95()̂  
950 

l  20b ’

I niik’iilil'ii'il 
sp.
350

425 
100 
300 
350 
150 
425 ’ 
425 
500̂  
475 
550 
775 
375 
625 
.57_5 
550 
550 

‘ 7(K)

I02_^
IL’ZI
1425 ' 
1525"'

” 1025
1650 
I 125 
I7.S) 
2025

J  ■‘'■‘'il
1375 ’ 
122_5 

* 2275 
'\125 
2075 
2525 
1000 
195̂  
1025 

J275 
_750 

60() 
675_

“ 825 ’ 
325 
525 

" 500 
425 
200 

' 225 
200"

l ot a I 
/.ouplaiiklun

1900
1725
1800
1X75
1850
1650
2775
2500
2X00
2900
2775
3200
2675

500_
.M)()
45Y
100'
125
375
425
.325
450

2X25
2875
2775
3150
3350
3475
4625
3800
4075
4375
4175

550
650
450

700 
1 ()00 
750 
1150 
m 5 ’ 
1450 
102_5_
Tooo
1125 '

12.M)' 
1275 
9.M) 
XOO

650_ 
625 ' 

J50"  ̂
550 _ 
425 
475 
4.25 
400 
375 
325 
3(H)'
275’

5175
5000
4875
7500
6100
7250
9825
8125
9625
12025
11450
10800
15100
13900
1X575
13925
18675
1X300
14975
18X00
13600
12800
11425
10300
X975
7525
5600
4X25
3575
3025
3825
2900
2200
1950
1775
2025
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I'able 18: I'ortnighllx lluctuations ol'/.ooplankton abundance (indiv./l) in ihc boltom layer water
al sampling station-1 at 12 PM  ofCiulshan Lai<e in Dhaka city.

S:im|)lin<; \ciir kdlii'irs ( lailiicras ( ()|ll'p(llll'S Oslraioils 1 nidiMilil'ii-il Tolal
l);ilc 
1 \ii}; 1999 S2.̂ 525 350 350

S|).
425

/.ouplanklon
2475

.■’.01)0 ()7.> 550 225 375 375' i 2200

.'>001 72.> 42> 300 275 too  ̂ 2125
15 All}; 1 999 (i2.s 350 150 500 1.̂ 0 ! 2375

2000 750 ■125 4 75 350’ [ 2375
2{)0i 5.>() 225 3.“’5 350’ 525 I 1975

1 Sep 1999 122.S 625 100 525 500 3275
2000 1 O.'iO 675 325 45(7”' 125 2925
2001 102.̂ 150 450 ■175 575 ! 2975

15Si|) 1 999 1 67.̂ ■175 375 325 550 3400
2000 1 S50 525 250 ■125 525 3575
2001 1 750 6.-̂ 0 ■475 500 625 4000

1 Oil 1999 9,50 ■125 325 6.50 8'5() 3200
2000 MOO 775 ”””300 575 450 3500
2001 1125 725 525 725 XOO 3900

15 Oi l 1999 1125 550 I 75”” ’ 700” ' ' 625 3575
2000 1725 650 250 ” ” 7.50 575 3950
2001 1650 X50 350 850 750”” 4450

1 No\ 1999 1 H50 725 " 22,'” 550 750 ' 4100
2000 .’ 150 X25 350 72.f ” ’ 550 5600
2001 2250 750 325 625 625 1 4575

15 \o\ 1 999 2 175 975 375 625 525 4975
2000 2175 M50 125 775 __42.5_____ 5250
2001 2675 1 125 ■150 450 ~700 5400

1 Dci 1999 3150 1350 ”425 '950 450 6325
2000 2X00 1 175 550 975 550 6050
2001 3.150 1525 550 725 425 6575

15 Di'i- 1999 -1500 ^"_I875 ' 650 1025 ■100 8450
2000 3325 1350 '325 1525’’ 625 7150
2001 3950 1600 725 1150” '" 575 8000

1 .l;iii 2000 5725 2550 925 1625 ■125 1 1250
2001 1350 2025 ■125 1 775 ' ' ”X50 9425
2002 5-100 '"2175̂ 'X75 147.5"' 500 10425

15 .liiii 2000 7250 ' * 3250 1150 ' 1350 750 14050
2001 6600 2575 825 1925 1 1 50 13075
2()()2 6-t25 3650 ” 1325 1550 625 13575

"TPd) 2000 " 7850 ■1475 1 X25' 2025 1025 17200
2001 7500 ’ 3150 ri50 2350 1275 15425

15 1 I'h 2000 9875 5675 2 1 50 1825 1550 21075
2001 6X25 4225 ’” ” 1575 1725 1350 15700

I Mai­ 2000 12275 ” ■1X50 1750 M50 1250 21575
2001 ’ 10325 '5250̂ "2075 2550 1025 21225

ls Mar nm 10750..... 3725 ’ 1225 2150 950 18800
2001 _|1675 4700 1X50 2250 1550 22025

1 \pi 2000 X>25 2575’ 1 1 50 2850 Y 175” 16775
200! 9575 3375 925 1525 1050 16450

15 Apr 2000 W25 ' l3‘50 ' 1425 ’ 22̂ 5 ' 850 13075
2001 7525 ’ ' 2675” ' 1050 ' 1250 825 13325T Ma\ ’ 2000 ' _5275’ T850 1025” ..... 1550 700 10400

__ ' " 200 r ‘ ■1500 2075... ”’ '7.'0 925 750 9000
15 Ma> 2000 j 3375 1450 X50 825 ' 650 7150

___ 2001 " 1I 3100 1625 425 '75'6 625 6525
1 .hill 2000 2225 1250 625 105() ' ■175 5625

------ - 2001  ̂1 X2“5 ””l02.s ” 525 ■i50 550 4375
15 .hill iim 2" 175 X2.5" ” ■150 600 ■1*50 ... 4800

2()0l' 1250 _  575 ’ 300 625 ■150 3200
1 Jill 2000 M50 ”650 ' ”350 5.50 ■125 3425

I5,hil
_̂'f2()OI j "X75̂ 750'” 250 ' ' 300 375 2550

” ^2000 ” 825 ...... 125 ” 275 275 350 2150
--- --- _ 200 r ’ i 7350 525 175 "”250 325 2625
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I able 19: rorliiightl\ lluctuations ot'/ooplanklon abiindancc (indiv./l) in the surfacc layer water
at sampling station-2 at 12 I’M ol'Ciiilshan Lake in Dhaka cit\ .

Siiinpliiif; 
Dale 
I Aiij;

IS \iiK

I Sip

l5Sc|)

1 Ocl

15 Oc l

I N()>

15 N (n

Tl)c-t

15 IHt

I Jan

15 .laii

1 I cl) 

15 I tl) 

1 Mar 

15 Mar 

Apr 

15 Apr 

I May 

15 Maj 

n  Jim 

15 Jiiii 

1 Jul 

15 Jill

N car

1999
2000 

*2001
1999
2000 
2001
1999
2000 
2001
I 999 
2000 
200 I 
1999
2m)0
2001
1999 
:’()oo 
200!
I 999
2000 
200 l_
I 999 
2000 
2001
I 999 
2000 ' 
200]
I 999 
2000 
2001 
^00

2002 ^
20(H)
2001
2002
2000
2001
2000
2001 '
2'0()0
2001
2’()00

liiililci s

■175 
I5() 

\l25 
150 
275 
77> 
625 
()i> 
1050 
I I 50 
775 
575 
1050
’950'
1375
MOO
I 125
1175̂
2825
1550
2150
'1 X50
2550
2675
2400"
3125

2 m) 1_ 
2”000" 
2001 
2000 
200! 
2000 
200! 
2000 
2001 
2000 
2001 
2000 
2001_ 
2000 
2001 
2000 
2001

;iX75 
2750 
■1175 
J?375 

175 
352> 
7025 
5775 
7250̂  
7750 

' 7250 
_S275

jl^O
8200
8325
9250

J7025 
76i5 
5025 
6325 
4325 
3350 
2550 
2 175 
1125 
1075 
]f 7̂5 
625 

*975 
150 
225 
775

(la  iloeras

325
275

’"''2.̂ 0 
200 ’ 
325

300
275
375
125
350
275

_-l50_
425
100
175
550
525

625"
725
1250’
850 

"fl75* 
1000 
1225 
1675 
1250 
1 150
2125'

’ 2625
2225 
2825” 
2475 
2675 
3850 
2925 
5250 
3X75 

j [2 7 ^  
4350_ 
3025 
4150 ' 

"1 750 
'2450 

1975 
2025 
1375 
1675' 
1025 
I 1 75 

' 875_ 
' 625__ 
■125 

' X75 ‘ 
650 
■150 
350 
375

( 0[)cpi)llcs

250 
275 

’ 220 
’ ’ 250 

225 
3 2 5 
175 
200 
350 
275 
17.̂
250
200
150

' 275'
175
150
325

___ 20£_
250 _
225 
275 
350 
350 

" 450 
550 
525 
300 
625 
350 
325 

_ J22? /  
550 
850
1150 "
725 
1 1 25 

7  I 825 ^
M50 ’ 
1350

_ 1575___
_  925^___

"925
650 
1000 
650 
425 
450 
275 
325 
300 
275 
175 
200 
225 '
200'"'
175 
250 
1 75 
150

Oslracoils

7 '
200
225
300
35(7
250

250
■too
225
275
350
■l(Kr_
V L  

' -'7-1 
’ 550
650
6_25_

”500
525̂

*55()_
450
575
650

’> 00'
80(r
825
975
147^
1025
1525
1675
1350
1250 
1675 
1025 ’ 

' 1875 
"l750 
1650 
1325 
1025
1975
1650
1275
2025 
' 1 15£ 
1625
575'
1025
575
■125
37?

' 575
’ 225“
275
275_ 

’ 25() 
*175 
20(7 
175*

I iiidcMlirii'd 
sp.
250

'275
225
325
275'
2_75
300
325
350
300 __
350
325

.....
■100

’ 7n5
525'
150 

_ 600 
650

lolal
/ooplankluii

1525

525 
625" 
500 

7(75^ 
'550 
'425''
4()(^
600
375

^325_
450
675
650
550 

J_02^5 
l()00' 

* 825 '
1 125 
1250 
975 
825 

_X50_ 
Ji5(^

675 ‘
-175
■̂150
425
375'
325
300
'225
_I5_0̂
_3̂(K)
_275_
J 5 ^
225
20(r
250 
27 V

1500
1370
1400
1625
1450
1850
1700
2000
2225
2375
2050
1875
2425
2600
3025
3125
3525
3350
4800
3575
4100
4500
4950
5425
5 150
6300
7200
6425
7450
8025
10050
8200
12975
12375
12500
15725
15000
17600
14050
11925
16600
15050
16000
12275
12325
9475
9750
7325
6225
4525
4450
3350
2400
3050
2200
2250
1575
1225
1700
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Table 20: lortnighll> nuctLialions of/.ooplankloii abundance (indiv./l) in ihc mid layer water at
sampling slation-2 al 12 PM  ofCiulshan Lake in Dhaka cit_\.

Siimplinf; \iar U(ilircr>, ( lailocras ( (ipt'poili's Oslrai'dils ( nitk'iiliried 1 Total
Diitc sp. /.ooplanktuii
1 All” 1 175 275 200 275 300 1525

.■’OlH) I2> 300 1 >0 250 250 ' I3f5
201)1 ■12 5 ’■>5 250 200 250 1350

15 All" 1 999 375 225 250 350 275 ! 1475
:’,()0() .’ 50 200 275 ' ,3,5(7 * 225 1400
.!()()! .■'i25 275 ' ’ 325 325’ 325 1 1575

1 Sq) 1999 975 375 300 325 325 2300
2()0() 625 350 225 250 2*25 1675
2001 X50 425 375 '375* 350 1 2375

l5Sf|) 1999 1250 275 250 225 325 2325
2000 1275 300 1 75 200 ■ I0() 1 2350
2001 925 350 275 300 .300* j 2150

1 Ocl 1 999 625 275 225 325 625 2075
2000 1025 •150 200 22.5' 300 2200
2001 750 300 300 350 550 2250

15 Oc l 1 999 850 325 150 *450 525 2300
2000 1 12.> 100 175 •125 * ......375' 2500
2001 925 425 275 525 •150 2600

1 \ii\ 1999 1250 ■125 225 375 525 2800
2000 2250 575 ' 275 ■150 375 3925
2001 1:150 550 400 * 500 525 3325

15 \o\ 1999 1S75 575 300 '4()0 325 3475
2000 1 175 1050 325 ■17,5" 250 3575
2001 2250 625 450 625 ■150 4400

1 Dct 1999 2350 X50 325 52,5 275 4325
2000 1975 875 350 67.? 250 4125
2001 j 2-150 950 425 '600' 350 4775

15 Dec 1999 i 3850 1425̂ 325 725 300 6625
2000 1000 375 **1*000' 375 5325
2001 ' “l225‘ " 1300 550 825 450 7350

1 .l:in 2000 I 4750 ’ 1975 675 1 150 37.S 8925
"’2001' 3375 I52,>’ 350 1275 550 7075
2002.... 4075 *̂ 1575 750 1050 400 7850

15 .Ian 2000” I ‘ "5775‘ 2675 * 1025 850 550 10875
2001 5 475 1875 575 1425 850 10200

' 2002 ’ 5225 2275 1 1 25 *925 525 10075
1 1 I'll '  ̂2000 i 6350 3675 1000 1525 1060 13550

2001 ... ! "’ ’ 6f50 ' ,_.2575 850 1850 1025 12450
15 I I I) 2000 8325 '4675 1675 1250 1 175 17100

2001 5575 .3750* ' 1250 1025 875 12475
1 Mai~ 2000 ’ 9875 4425 1325 975 850 17450

2001* i ; _ ".1I 25 1550 * 1875 " 975 16850
15 Mar 2000 ’’302.5" '  ' 925 1125 * *7*2,5 13775

200 1 ' 9375 40,50 ^ 1250 1675 1050 17400
1 Apr 2000  ̂ '63.50 1875 ' 975 2325 * 950 12475

2001 6850 ' 2650 550 *875 725 1 1650
15 Apr 2(k)() 5125 1750 1050 1650 * 650 10225

200f^^’ 5375“ 1875 '  * 6I 5" ...... 875 550 9300
1 Ma7 ~  ̂ '2000 ' '^1475'"" 12,50 **'850 1025 ■175 8075

2001 3875 102,5 450 525 ■125 6300
15 May 2000 850 525 475 375 4600

' 200f" 1650 ' 1 1 50 "”'275 ___525 325 3925
1 Jmi“ 2000 650 775 ' .... *325 650 250 2650

2001 925 650 *' ' ,300 2̂ 5 400 2550
15 .lull 2000 I52.> 4 75 ' 275 350* 375 3000*

2001 1 150 300 200 275 250 2175
1 .liil 2000 '550 ____275 250 250' ' 325 1650

2001 475 300 200 "175** ** ....300 1450
IS.Iiil 2000" 525 *27'5 225 150 '"2'5*0** 1425

2001 ' 850 300 175 ’ 125 ’ 200... 1650
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Table 21: I'orlniglitl) fluclLiations ofZooplanklon abundance (indiv./I) in ihc l)()ttom layer
w ater at sampling sta(ion-2 at 12 P M  i)r(iulshan Lake in Dhaka cit> ,

1 CIM U(ilHci> ( ladocriis ( OpcpDclcs Oslracdds I nidciililicd lolal
Diitc Sj). 1 /.oophinkton
1 Vuf; 1 99V 6.̂ 0 375 300 275 350 1950

_S25 125 175 300 300’ 1725
:’.()() 1 72.̂ 125 200 2̂ 5 250 1 1825

15 199>; 17.̂ 275 325 125' 350 j 1850
."’.(KIO 300 300 325 300 j 1750
?,()() 1 250 350 150 300 1900

1 Sep 1999 102.S ■150 250 125 125 ’ 1 2575
20(10 950 525 300 100 400 ! 2575
201)1 950 125 ■175 375 ! 2550

l5Sf|) 1 999 1125 ■150 325 300 ■150 1 2950
2000 1650 375 175 275 ■125 2900
2001 1 325 ■175 375 350 ■125 2950

1 Otl 1999 725 275 _  25.** i. 1. " 475 ’ 625 2350
2000 1325 650 225 ' 450" " 400 3050
2001 X50 550 325 ■too 550 2675

15 Ott 1999 1250 500 200 525 500 2975
2000 1550 ■175 ___. f>2̂ _ _ " 4 2 5 "" 3250
2001 1050 625 2~50 450 "'7.25 3000

1 Nov 1999 1675 575 * " _ r50 425 525 3350
2000 2X50 675 300 600 T375 ’ 4800
2001 IS25 750 275 ■175 550 ! 3875

15 N(i\ 1 999 2250 825 325 ' 525" 500 4425
2000 1975 1250 375 650 350 4600
2001 2150 925 " 350 550 ' 600 4875

1 Dec 1 999 2950 1 175 " ’ 100 775 375 5675
2000 2625 1025 " 375 850 425 5300
2001 3250 1250 525 ......'825 350 6200

15 Dec 1 999 i ■1125 ’̂ 1675 5 2.-I 875 ’ 275 7475
2000 i 3075 ' 1125 300 1325 ■150 6275

' 200! j ..... .|25() " 1825 650 '956 250 7925
1 .liiii 2000 i 5125 

4025
2250 725 M50 250 lOlOO

2001 1875 275 1550 " "  625*" 8350
2002 5625 2̂ I50' ‘ 850 1525 350 10800

15 .Ian 2000 6950 2875'"' '1 025 1150 575 12575
2001 6125 " 2325 ' ' 675 1750 1000 11875
2002 7250 3125 1 175 1250 450 13250

1 icir 2000' 7350 4250 " 'l650 1825 950 16025
"1 2001 7225.... 2900 1000 2025 1 125 14275

15 I'cl) " 2000 ”9325 5325 ” 1875 1675 1325 19525
2001 6-I50 3975"’" ’’ l250 1550 1 1 50 14375

1 M ar 2000 11575 ■M50 1350 1225 1025 19625
2001̂ 9S75 ■1750 1875 2025 925 19450

15 Mill- 2000 ’ 9750 3350 1025 1875 750 ’ 16750
2()0i 10275 T|50 1675 "...... 1950 "l250 19600

1 Apr 2000 7750 ^2175 950 2350" 1175* 14400
2oor 8725 ’ 2975 750........ 1450 975 14875

15 Apr 2000 "5X75 ^ 1 950 ‘ ‘ 1325 ""2025....... 625 11800
2001 7725 ' 2̂325 975 1075" 650 12150

1 Ma> 2000 ■1850 1675 850 '  " 13*̂50 550” 9275
2001 1125 1875 650 750 525 7925

15 M:i \ 2000 1 ’ 2975 1 125 ’ 625 ’ 675 ' 475 5875
2001 i 2650 ’ 1350 375 525 "450 5350

1 .lull 2000 ' ’ 1875 1025 150 _ 85() 7^ 275 4475
2001 1 ’ 1650 " 875 "375 325 325 3550

15 .111 11 2()00 2025 650 ' *325 ' 525 " 300 3825
_2001 1025 150 ~ 275 450 350 2550

1 ,lul 2000 ’ / I 275’ ’  ̂ 125 ....... 250 " ' 425 "375" 2750
2001 650 550 ’ ’ 175 250 300 1925

15,lul 2000 _  \575 375’” ’ ’ 200 ...... 225 325 1700
2001 ’ T675 ■150 225 200 275 2225
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I able 22: I'orlnightly lUiclualions of/ooplanklon abundance (indiv./l) in the surl'ace layer water
at saniplinu station-3 at 12 PM  ofCjiilshan Lake in Dhaka eit>.

Siiiiiplin};  ̂ear Kolilers ( ladiieras ( 'opepoiles Oslracdils I iilili'nlilieil lotal
sp. /.(loplankton

1 \un 19vy S50 150 325 300 350 ! 2275
2000 725 175 " 275 350 * *42.̂ * ~ 2250
2001 725 325 250 * 225 3 2 5 1850

IS \iifJ 1 650 325 125 ■ 175'̂  '"* ■150 : 2325
2000 775 ■175 275 525 325 1 2375
2001 "'50 250 100 350 125 1975

1 Nf|) 1 1 l.-’5 ■150 350 575 175 2975
2000 975 525 375 150 500 2825
2001 950 375 150 525 150 2750

15 Sep 199'; 1 550 575 ■150 ■125* 525 3525
2000 1725 725 325 575 550 3900
2001 1225 550 525 650 500 3450

1 Oil 1999 950 ■175 ....350 " '  625*....... 625 3025
2000 1375 650 ^’375 7**50 * * 550 3700
2001 1 ."50 625 " ' ‘375 57.^ _ 550 3475

15 Oi l 1 999 1950 750 ’ loo 850 725 4675
2000 1X75 825 350 975 750 4775
2001 2025 825 150 72.̂  ■ ■ 625 I 4650

1 \()> 1999 2050 925 *325 850 875 5025
2000 3.375 1025 450 925~ 750 6525
2001 2350 1000 575 **’ *925 * 750 5600

15 Nov 1999 2875 1 1150 550*** 850 800 6225
2000 2375 1550 575 1025 850 6375
200 1 2975 1225 *625 1025 650 6500

1 Dll' 1 999 3575 1650 6*25 *1350 * 825 * 8025
2000 3025 1250 **' 750 1425 900 7350
2001 3975 1725 750 li50 8475

15 Dei- 1999 2025 ■150 1525* 650 9225
i 2000 3550 1550 975 1850 550 8475

2001 4250’ 2250 825 1325* 552 9202
1 2000̂ " 4125 ‘ ' 2875 625 1975 92J  .. ... 10525

2001 5225 2I 5O ^ 1550 2025 1025 12175
2002" '̂ -1525 950 * *****io*75 ’ 850 1 1375

“ Is.liin 20()0 797’5 ’ 3375 ....... 1025** 1650 1325 15350
2001 675(1 ' 2̂975 187*5 2350* M50 15400
2'002 7̂ 125’’ 3 I5(r *’**850 1'125 '* 1025 14175

1 lei) 2000 X.I75 _  1675 1550 * 2650 * 1550 18900
2001 1 X275 3'I50 ' 2350 287*5* * 1250 18200

15 1 I'l) 2000 i 10025 6025 1X75 2251̂ 1 1 50 21325
2001 '7750 1975 1875 1025 17275

1 Mai 2000 X'150 ■1975 2025 1525 950 17925
2001 10050 '\5 125' 1350 ......  2625 ** 1000 ' ’ 20150

l5 Mar 2000 10550 '3X7’5 * 1250 2150 M25* 19250
....2001" 1H25' 1750̂ _____ 925 1675 1 050 19525

fVpr 2000 xT25 2350* * 1450* ‘ 2.150 850 15225
2001̂  _ " 9125 3125"..... 1*025** ___1525̂ __ 725 15525

IS Apr 2000 5X75 2350 6*75 2050 * *650 1 1600
2001 7250 ' " 2.150 725 1025** 675 12125

1 Ma> 2000 5125 1675 ■150 1500 600 9350
2001 I -1125 1975 175 *950 550 8375

15 May 2000 i 3150 1150 500 725* 425 6250
20()l 2875 1550 150 *550 550 5975

1 .hill 2000 2250 ' 1250 325 925 175 5225
2001 ’ 1875 925 ■125 425 ■125 4075

15 .lull 2000 2350 X50 ' ' 325 450 375 4350
200! 1025 ' 1225 2*75 525 ■150 3500

1 .liil 2000 V325 X75 ' *300 450 ■175 3425
2001 ’’750 750 350 325 ■100 2575

15 .liil 2000 ' 325 525 375 *325 450 2000
2001 ; 1050 175 325 '275 375 2500
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I able 23: loi1nighll\ nuclualions of/.ot)planklon abundance (indiv./'l) in the mid layer water at
sampling slation-3 at 12 PM  ol'(iulshan Lake in Dhaka cit\.

 ̂i-ai Uolilirs ( lailoi-iiis ( ()|tl‘|)()llfS Oslriii'oils rnidcDlirii'd Total
I):ilc sp. 1 Zooplankton
1 A11'̂ 1 999 750 7 325 450 525 2425

2()()() ()50 425 "3 5 0 ’375 150 2250
2001 S25 325 250 300 350 2050

15 \iif; 1 999 >25 325 450 525 175 2300
2000 650 3'0 175 550 525 , 2550
2001 150 350 325 350' " 125 1900

1 Sc|i 1999 1225 550 425 600 550 3350
21)00 1025 625 450 550 500 3150
2001 725 125 175 ' 525 525 2675

15Sf|i 1999 1650 600 50() “'T75 650 3775
2000 1575 525 325 425 "625 3475
2001 950 550 550 _ 450 600 3100

1 Oil 1999 925 500 ’ loo 625 '800 3250
2000 1450 750 125 7)50 525 3800
2001 1 150 625 425 675 750 3625

15 Oil 1999 1225 525 350 ' 725 725 3550
2000 1575 625 325 750 700 3975
2001 M25 750 400 ’ 750 ' 700 4025

1 N()\ 1 999 1675 825 300 650 850 4300
2000 2850 750 500 ' 725 650 5475
2001 1 750 850 \375

...
725 4525

15 Nov 1 999 2.■5 2 5 925 525 650 675 5100
2000 1800 1 500 625 850 525 5300
2001 2'I50 975 650 775 ()50 5500

IDi'O 1999 2975 1250 500 925 575 6225
2000 2650 1 100 650 1025 525 5950
2001 3250 1325 550 950 600 6675

15 D i'i- ' 1999 43̂ 25 “ I850' ’ 725' r 150 “ 600 8650
2000 3250 1325 ' 425 1400 725 7125
2001 4425 ” 1950’“ ' 850 1250 650 9125

“r.laii ' 2000 5425 2450 ' ” 925 1550 650 11000
2001 4125 1975 ' '"525 1675 800 9100
2002 5675...... 2625..... 1050 1625 675 1 1650

15 .l;m 2000 6525 ' '2950 1550 1250 875 13150
200! 6150 2525 850 1850 ' ‘ '1125 12500
2002 6650 3025 1 250 1450 750 13125

1 lib 2000 ! 7225“ 4 125 1325 1975 1250 15900
2001 7325 3250 1225 _ _ 2450 1300 15550

15 I I I) 2000 ' 92”50 *5275 2 1 50 '“ "'l750 1550 19975
2001 ' "6400 4325' 1575 1650 1 125 15075

”T 2000 1 1250 4975 1625 1425 1200 20475
2001 9150 '4850 1975 ’ 2650 1275 19900

15 Mill- 2000 8325 6̂50 '1525'“ 1975 1000 16475
200 r ;' ' 9975 “M25 ' 1750 “ 2250 1375" “ 19775

1 A|)i 2000 7125 2550 r250 2750 1425 15100
2001 76>0 3 1 25 850 1250 1050 13925

15 Apr 2000 5975 2025 1325 21(H) ' ' 975 ' 12400
2001 6125 2425 925 1250' " 825 1 1550

IM iiy ' 2()00 5225...... ' “r550 1050" 1375 750 9950
2001 4450 ' 1650 ...  ' 725 ...... "925 700 _ 8450

15 Miiy 2000 ’ 3100 1275 850 750 600 6575
'  ' 20(H ” 2050 l'550 475 825 675 5575

1 .Inn 2000 1025 1125“' 625 975 575 4325
“ 2001 1250 950 525 450 550 3725

15 .111 n '2000 2100 " 825 556 7) 5 o' 500 4625
200 r 1 "1550 '175 325 “ 625 625“ 3600

1 Jill 2000 850 125 450 600 475 2800
2001 ' 775 ()50 375 350 500 2650

15 .III! 2000 i 725 525 350 450 450 2500
2001 1 1200 500 325 325'“ 125 2775
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Table 24: I'ortnigluly nuclualioiis or/.ot)planklon abundance (indiv./l) in the bottom layer water
at sampling station-3 at 12 I’M ol’Cjiilshan l.ake in Dhaka cit_\.

Sa iiiplin« 
Diilc 
I Vun

15 Aii(;

I Si'p 

l5Si-|)

I Oft 

15 Ocl 

I N(iv

75 (̂)̂

I Dot

15 Dec

I .Ian

15.1 an

1 I eh” 

15 1 1 1) 

1 Mai­

ls Mai- 

1 A|)i- 

15 Api- 

1 May 

15 Ma> 

1 .lull 

15 .lull 

1 .lul 

15.1ul

Mai

1 999 
.■’.IHII)

I 999 
2000 
: o o i
I 999 
21)01) 
2001
1999
2000 
2001 
I 999 
2()()() 

'2001
1999
2000 
2001"
1999
2000 
2001
1999
2000 
2001
1999 

’ 2000 
2001
1999 
200(  ̂
2001
2000 
2001 
2002 
2000 
2m)_L

" 2002_
' 2000_ 

2001 
_^)00 
2001"

’ "2000"
200 r  

’ 2000 
2001 
'^00 
’200"r 
2000 

'2001 
2000 
2001 
2000 
2001 
2000 
2001 
2000 
2001 

" 2000 
2001 

’ 2000 
27)0*1 ‘

R(ililfi->

950
■'2i
700
775
S75
K2>
1 150 
1250 
1 I 50 
I.S75 
2025 
1525 
1050 
1750 
I75'0 
‘18̂50
"1975

" " l925 
* _2050 
’ 3450*
' 2250 
2775 

*2425 
2575 
3550 

’*^3250 
3625

3650 
4950 
6f25 
4775 
6275 
7650' 
6900 
7925
8125

' 7975'
10250 

"7325 
13250 
12500 
7 1750 
12775 

*9450 
9975 
6750 
7975 
5550 
4975 
3625 
3450 
242.̂  
2250 
2750 
1650 

_I750
- .V J

950 
’ 1525

( ladocras

(00 
72'' 
l>0 
5.’5 
650 

'62<
750 

" X25 
775 
6_-'0 
750
750'
525
950
650
725" "

2 s25_
700

"" 900_
....925

950
1025
1675

" I 150
1550

' 1350
1275 '
202,i_

_T6_25
_  I.S50 ‘

2X75 ... . -

’ 2675 
’ 3450
"’297.̂  _  

""332 5
4875

"3325
"5975
"4525
5125
5550

"3975
5125
2875
3550

"2750
2975

’2025
’.2075 ' 
' 1625 

I 750 
1425 
I 125 
950 
725 

'̂825 
900̂  

"".550 ’
’ 700’

( (ipcpoiU’s

150
325
625
550
150
500
.525
550
575
125
625
175
500
500
425"_

_40()
' 550 

425 
525 
650 
175 
625 
725 
575 
675 
825 

" 825
475"’
950
1075
600
1000
1675
1025
1550
j975"
[351)
2350"
17"50 
1975 
2250 
f450 
1975 
1325 
1050 
1650 
1225 
I 125 
925
1025'
550
750
725
650
450
525
400
425
'350'

Osti-iicoils

425
47.>"
350

 ̂ 6.7()7
" ‘625 

425 
6()()̂  ’ 
\57_5
550"
52.5"
650 
550 

’ " 750
j p i  
62.5_' " 

'925
975

_750 
8()()_ 

"900 
8 50" 
850 
975 
925 
1025
il^A.
J
1250
165  ̂
I3"50 

J725_ 
197.̂  
1625
1 6 5 o'
2 15jj 
1850 

"2325 
'2550 
2025
1*̂ 7̂
1650
2750
2325
2.) 50 ' 

'1775
_245_0
1325
1775
I 125 
1050

"925
\ 250 
625 
82  ̂
7()0 

'_75(r 
525

'450 ’

I iii(k'iilirii'(l
M>-
5̂0 

525 
150 
600 ’
500

650
625
675'
700
650
7.S0
925
650

"8'2^
'800̂
"725
9(H)_
925
675_
950
725
550
825
600_

_72’5
6_5(r
(K5ĵ
700
750 
6OO" 
975 
725 
950 
1200 
85] '̂ 
1 j25 ‘ 
1425
1650
l"42̂ '
13Sj^
1250’
1025 
1625 
1525 
1 125 

"1025
’950"
825
850
750"

"700
650
625
60(]_
650
675
525

'"55(r
500

I otal 
/ooplanUloii

3100
2900
2275
3175
3200
2850
3950
3800
3700
4325
4500
4200
3725
4575
4350
4725
4900
4825
5100
6475
5650
5850
6250
6200
7300
7125
7525
9500
8100
9850
12400
10550
12300
15375
14250
15500
18425
16625
22250
17000
23350
24300
20525
23950
18150
17475
14625
14450
11300
9950
8075
7375
6500
5350
5775
4175
4525
3325
2900
3525
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I'abic 25: I'orlnighll) IlLiclualions of/ooplanklon abundance (indiv./l) in the surl’acc layer water
at sampling station-1 at 6 PM  ofCiulshan Lake in I3haka cit\.

Sainplin;; 

I Aii«

15 Aiif;

1 St|)

l5Sf|)

I Oil

15 Ocl

I \()\

15 No\

1 Die

15 Dec

I .Ian

15 Jan

I I fl) 

15 I d)

I Mar 

15 Mar 

I Apr

T s  Ap7

iMay 

Ts May 

I .lull 

15 .Inn 

I .rnf 

15 .lul

 ̂car

I 999 
2000 
.■’001 
I 999 
?000 
I’ OOl
1999
2000 
2001
1999
2000 
2001
1999
2000 
201)1 ' 
1 999 
2000 
2001
1999
2000 
2001
1999
2000 
2001 
1999

KdlilVrs

Sso
72.̂
9̂7.̂
SOO
X25
975
1250
1000
925
l()50

" i x o o
1250 
I 075 

__1 150 
1 125 
1 175 
1750 
1 750 
1X75 
2' 100 
2025

2100 J
2675 
3 175

2000 _! 
200! * '
1999
2 0 0 0  i 
2001 ; 
2000 
2001 ; 
2002 ! 
2000 i 
2001 
2 0 0 2  j 
2000 
2’0()f 2! 
2000 ' 
2001’ '
2000 r
2001 

^2000 
^()0I 
2000 
2001 '
200(]_ 

~ 2' o d i  
2000 
2001 
2000 
200 1 
2000 
2001_ 
2000 
_200l 
2000 
'200 r 
2000 
2001

J850 
' :i350 
4550 
3375 
■IS75 
()200 
■1925 
6125 

_7275 
' 6650 
'7,550 

’ 7!«5 
J7550 
9K00 

”6X75 
12250 
i_()350 
J0775^
_n 600
_X700
9550
6y0

J5J2  
_5250 
■1550 
3350 
3125 
2225 
1X50 

"2100 
1275 
1 100 
X50 
XOO 
1 300

( ladocras

550̂
525 
35(f ’
375
150
350
6̂ 0
625
725
IM)
575
550
I50’

_ XOIĴ
625 
625 

_  600* " 
700 

" 775 
750 
925 

_ 1000 
VU)0 
I I -̂ 0 V '
1375~

'  '225 
' M25 ’ 
1X00 
1375 
2025 
2575 
2075' 
2750 

' 3275 
’ 2,M)b 
’’3325 
■1125’ 

’̂ 31 75 ’ 
75600 

■1275 
IS25 
5275

‘ "^1775 
2550 

"’_J325 
23 7 5”  _

1X50 ” ' 
' 2025 

M75 
1 650 
I 325 
M5()
775’

 ̂625“
725
625"
525 ...
150

( Optpoilcs

100
275
250
■loo
125
250
375
350
I2.>
32 >
300 
175 
375 

„ j ’50 
■150 

 ̂ 300 
275 ’
375 
250 ’
375 _ 
350 
100 

^450 ■
550 __ ^
175 

_  600 
625 
625 
100 
750 
1025 
525 
X75 
I 550 
X50 
1250 
1675 

^ 1200 
2175 
1550 
1725 
2000
1̂275 '

’ ’ lX25 
1 I 75 ’ 
900 

’ 1550 
1025 ’

’ 1075’
X25 
XOO 
■150 
675 
500 

'  525 
.37.̂ ’ ’ ’ 
325 _ 
300 
225 
200

Osiratotls

_I25
■’tuo~

_35o“
' 550’
50’0_
350"
550’
525 
625 ' 
425’ 
l.5_0_‘ 

_600" 
~675’
j m r
Jl'L
_75_(̂
775
X25

’ 775'
J)7'5‘
675

’ 750 
1025

J00(^ 
1250
1075__
1575̂

’ 1325 ’ 
175l[
1 x’25_

' 1875~

’ 2025
1650’
2075

^375_
jX 7 .5 _

’ 1775
i55(r

J -^ IL
2175
2^)0
2925

’ l’65(^
’2350
1300
1625
975 
900̂  
725 
1000’
J75_ 
6̂ 0 _ 
_67_5_ 
6(M)_ 
3.5_0_ 

^300_ 
275"

I niik'iilirifd 
sp.
175
125
125____
550 
125
■125’
550 
175 
500 
575 
550 
550 

’X75 
■125 

J625”
675

700 ' 
’775

725 
625 

” 500 ’’
J ’5‘L

525_ 
"60j)_ 
' 6(W 
•175 ’■ 

_650 
550 ’ 
150 

_900 
525 
X25 

’l2_5()’
’J750
f075̂  

’ l300_ 
1600 

_1150 
J350 
J 075 
_[000 
I 45(T’ 
I 500 

J 125 ’ 
92’s’  ̂

J ; o ( L
X2,5_'

" x 'oo ’
725’
700
550
625

^ 5 ( K ) _
525
500
125'

’ 400’
■150

lolal
/.ooplanUlon

2700
2350
2350
2675
2625
2350
3375
2975
3200
3425
3675
3425
3450
3625
3875
3825
4000
4350
4275
5525
4700
5150
5250
5775
6575
6275
7250
8525
7375
9525
12000
10250
12450
14475
13275
14525
17075
15600
21050
15925
21700
21275
18975
21950
16850
16550
13450
13400
10625
9175
7250
6650
5775
4600
4850
3475
3550
2550
2250
2675
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l abic 26: I'orlnightly niiclualions of/ooplanklon abundance (incliv./l) in ihc mid layer water at
sampling slation-l at 6 PM  ofCjiilshan Lake in Dhaka citv.

S i i i n p l i n ^  

D a l e  

I A l l -

1 5  A u h

I S i p

1 5 S i . | )

1 O i l

1 5  O i  l

I N  i n '

15 N(i\

I D e c

1 5  D l l -

I . l i i i i

1 5  I a n

1 I o h  

15 1 1 1) 

I M m

1 5  M a r  

1 A p r ’  

1 5  V p r  

1 M a y  

1 5  M a y  

1 .fun

1 5  . l u l l

T.liiT

l 5 . l u r

> I'ar

1
201)0
2001
1
2000 
2001 
IW) 
2000 
2001
1999
2000 
2001
1999
2000 
200 f
1999
2000 
2001
1999
2000 
2001 
1_999
S)00 
200 f 
I 999 
2000 
2001
1999
2000 
200L
2m[ 
2.()()l ’ 

”' 2 j ) 0 2  
j w ) q  
20l)]_ 

’  2 0 0 2  
2 0 0 0  
2 0 0 1  

2000 
200 r 
2 0 0 0 '  
2() '01  
2 0 0 0  
2 0 0  ] 
2 0 0 0  
2001 
2 0 0 0 '  
2 0 0 1 ’  

2000 
2 0 0 1  

2 0 0 0  
2 0 0 1  
^)00 
20()f" 

' ’200(r 
2 0 0 ’l 
2 0 0 0  
2 0 0 1  

’200() 
2001

Uiilili-rs

500
650
■I2>
500
550
1000
X50
S75
1.K^O 
1275 
1 125 
725
1 150 
950 

'l 0 0 0  
I . l o o  

I 225 
1250 
2375 
1550 
2000 
J550 

’ 1X75 
2525 
2225
2.̂ 50 
■ lOOO  
2725 
3S75

_£S75 
375(1' 

j525”  
61̂ 5 

'j^X75 
6025 
6775 
6650 
8625 

J)025 
10125 
S|75 

_7S75 
9625 
6650 
7 l2_0 
5325 
5550 
•1625 
4025 
2725 ‘ 

'1625’ 
XOO

' l O ( ) ( r
17’50_ 
1 250 

" 700 
550 
525 
1000

( lailiieras ( opi'podc's Oslrai'ods 1 iiidi'iililii'd sp. lolal
/.ouplanklun

300 225 ’ _ ’27jJ ’ 325 1700
325 175 300 ' 300 1600
200 175 15’o "  j 325 1500
250 250 too ^ 350 1675
225 300 45’o’ 275 Î 1750
325 200 325’ ; 300 [ ' 1700 ”
l.\5 325 425 100 ^ 2575
500 250 37’5’ 375 2350
550 300 400 350 2475
100 375 225 425 2775
325 200 450 J 2550
525 350 350 450 2800
375 275 425 700 2500
550 225 375 400 2700
150 ” ’;25 475 575 2875
150 ’ 200 500 550 2700
125 175 525 .......... \525 2950
575 175 625 ' 600 3500
600 225 450 625 3150
625 300 525 475 4300
625 400 600 550 3725
725 325 ..... 425 425 3900
1250 _3^50’ 525 350 4025
775 150 650 525 4275
1000 375 ’ 625 425 4950
975 325 ” 750 450 4725
925 r/5 ’ ' 725 1 5050
1600 425 875 j 400 7300

' 1*225 300 ri50” ’ 500 5900
1425' 625 950 550 7425
207’5 ..........625 \m) ' 425 9250
1725 350 1325 650 7800
1850 750 1250 500 8875
2825 *̂ 1 125 1000 525 11600

_ 2 J 2 ^ 600 1525 850 10975
2525 ’ 975 1 125 600 11250
3’925 ^ 1150 1650 950 14450
2700 1000 2000 1025 13375
■1925 1 725 1450 1250 17975
4000 1350 ’ ’1275’” 950 13600
472’? ’ 1425 1150” 975 18400
455’0 ........ 1650 ’2’250 925 17850
’3275 1000 1650 875 14675
4125 1425 2000 1000 18175

'200()’ 950 2450 1 150 13200
265’o 700 950 ’’900’ 12350

” 1 850’ 1250 'Y750 750 10925
'1950 ’ ’ 725 975 725 9925
1250 900 1 150 700 8625
1 375 550 675 550 7175
950 625 ' ’ - ; ' 425 5275
1250 300 625 500 4300
975 ’ 425 750 400 3350

' ' ’ 800 " ' ’ 325 ’ 250 450 2825
’ * 575 325 450 375 3475

400 200 ”  ’’' t’75 ..........350 2675
" 325 ’ 275 400 325 2025
525 200 1 75’ ’ 300 1750
300 200 200 ’ 2 7 5 " 1500
325 150 175 ' 300 1950
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I'abic 27: l orUiighll} niicliialions of/ooplankton abundance (indi\./l) in ihe boUom layer water
at sampling station-1 at 6 l^M ol'Cuilshan l^ake in 13haka city.

Sainpliii” 
Dale 
I Au«

1 5  \ u ^

1 Si|)

I fiSe|)

I Oi l

1 5  O c  l

I N on

1 5  N < n

IDci-

15 Dct

I . J a i l

1 5  J a i l

I Id)

15 l eh 

I M a T ^  

i^Nlar 

I A  p i ”  

1 5  \ | ) i -  

lM a >

1 5  M a y  

1 .fun 

1 5  . l u l l  

1 .lul 

1 5  . l u l

 ̂tar Uotilcis ( lailoi'ias ( (ipcpiiilcs Oslnicods ( nidcnlirieci 1 otal
‘'l>- Zdoplanktun

1 999 225 200 2W) 300 1300
2000 ■ ISO 250 150 '250’ 225 1325
2001 150 2.M) *175 250 1375
1 9 99 200 200 275 275 1200
2000 175 250 325 200 1300
:’ooi 250 P.-- 225 300 1275
1 999 KOO 300 250 350 325* 2025
2000 6.S0 350 200 325 ’ 300 1825
200 1 350 225 32*5** 350* 1575
1 999 1000 250 325 200 325 2100
2000 975 225 150 "250 1*00 * 2000
2001 ()50 300 •100 300’ 300 1950
1 999 525 250 200 550 1875
2000 X50 325 200 300 325 2000
2001 725 ■125 125 ■̂125 ■150 2't50
1999 800 300 175 ** 356 375 2000
2000 900 250 150 5 do’ ' 350** 2150
2001 S25 175 350 <t75 100 2525
1999 K50 125 200 325 ■t50 2250
2000 1950 375 250 -150 'too 3425
2001 975 550 325 450 500 2800
1999 1625 525 '"'300 **3*75 ' 350 3175
2000 1 150 950 325 ' -is'o' 300 3475
2001 1 550 600 * 150 500 525 3625
1999 2125 700 300 550* 100 4075
2000 1925 650 250 650 375 3850
2001 2.■’>2 5 775 500 ' _ 625 ■17*5 4700
1 999 ; '3525 1300 100 800 325* 6350
200()’ ' 2125 1000 _ 325 1000 ■125 4875
2 0 0 r ’ ' ’3K50’ 1250 * " 550 775 350 6775
2001)' ■1125 'l550 ■r5o....... 1 125 ■U)0 7650
2001 3250 1325 30*6* * 1250 575 6700
2002 <1 125 1325 625' 1 100 ■150 7925
2000 i " 5825  ̂2350 I'ooo 800 ■125 10400
2001 ■ 5 125 1625 550 * T2*25 700 9525
2002 6250 * 1875 825 950 150 10350
2000 _(.125 *3325 950 1325 725 12450
200! 6250 2'I50 800 1650* 875 12025
2000 8100 ' ■M25 1325 *1025 1000 15875
2001 5 125 3250 *' 1250 1000 825~ 11750
’2000’ ” 9775 ■1125 1 125 925 825 16775
2001 '7850 •1250 * 1325 1950 750 16125

"200() 7125 *2950’ 825 1250 800 12950
2001' 8750 3650 1 125 1725 850 16100
2000 '*"6500 1625 725' ’ '*2025 * 9*5 (')" ' 1 1825
2001 6250 2025 550 * * 725 725 10275
2000 1 '1850 * 1325 1000 T|50 *600 9225
2001 5025 __Jjl50 550 75'0 575 8350
200()" 1125 Tooo 750 950* 625 7450
2001 \3625 * 1 125 ' 500 525 125 6200
2000 2225 750 550 325 350 4200
201)1 1 f25 850 250 '15*0 125 3100
2000 600 625 300 525 325 2375
2001 800 '* 650* ' ' 250 200 ■100 2300
2000 1250 550 300 325 300 2725
200 \ 950 325 175 * 350* 275 2075
2001) ' 500 250' 200 250 250’" 1450
.■’001 1 -150 ■ 100 150 150 225 1375
2000 325I 250 225 175 206 1 175
2001 1 700 '200 175 *" 150 250 1475
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I able 28: l orlnightl\ IliicUiations ol'/ooplankton abunciaiicc (indiv./l) in the siirlacc layer water
at sampling stalion-2 at 6 I’M ofCiLi l shan Lake in Dhaka c it\ .

Siinipliii"
Dale
I

15 Ann 

1 Sep 

l5St|)

I Oil 

15 Oi l 

I Nov 

15 Nin 

IDoc 

15 Dll'

I .lull 

15 Jan

M \‘i r

15 I-oh 

1 Mar 

15 Mai 

1 Apr 

15 A|ir 

1 May

TsMav

1 .Inn 

15 .Inn 

I .lul 

15 .lul

\  car Kolilirs ( lail<(cra> ( Opi'poili's Oslracoils I nidi'nlilicil 
sp, j

1 olal 
/.ouplanklon

1 99 V (lOO 100 250 250' 325 1825
."'50 ■150 225 ~275 350 ’ 1850

?()0I 675 325 225 200 300 ' 1725
1 999 150 250 300 400 325 [ 1725
2000 550 325 275 35(r 350 1850
?,()0 1 350 225 350 350̂  ' ' ' 350 1625
1 999 1000 ■175 275 40() 400 2550
?.0(l() 975 550 250 450 150 2675
2001 750 550 325 325 35() i 2300
1 999 1 150 ■125 300 325 ■125 2925
2000 1600 100 200 ' 30() ' ' 450 2950
2001 1 175 625 350 450 150 3050
1999 700 300 275 ' '150 600 2325
2000 1350 675 250 ■too 175' ' 3150
2001 1350 ■150 ' 125 525 550 3300
1999 1200 525 225 500 525 2975
2000 1500 500 200 550 ■175 3225
2001 1550 725 350 600 600 3825
1999' 1625 550 225 ■100 500 3300
2000 2S00 700 550 ■100 4775
2001 1 725 600 ' 300 475 450 3550
1 999 Tl-lS X50 300 500’ 550 4425
2000 1925 1 1 50 ' ' 350 60() " 425 4450
2001 1125 925 375 550"  ^ 525 3800
l'999 2900 1 150 125 725 I00___ 5600
2000 2600 1000 450 750 ■ 150 5250

' 2()0r 2675 1250 525 700 ■175 5625
1999 ■1025 f725 ■175 X25 300 7350

’ 2000 30S ^1250" 32'5 1250 425 6275
2001_ '1350 1875'' 550 875 350 8000
2000 5250 2325 700 1325 325 9925
2001 l'"' ’ ‘1X00 ' ' '  ' 1900 350 1550 550 9200
2002 1 5 6 2 5  ’ 2550 X2> 1425 ' ^too 10825
2000 6350 2925 1000 '1250 ..... '525 12050
2()01 1 7025...... ' 2'125 700 1X25 800' 12775

’ 2̂002’ j ’ 6X75 3025 950 1325 550 12725
2000 1 7000 ' "l325 1600 f750 975 15650

* 2001 I ' 2975 ’ 'l050 ' 2600 ' 1 100 14675
2000 9125 I'lOO 1675 1750 1300 18550

^2001 6525 .'1025 1350 1625 1050 14575
2(K)0 ! " 11750 ■1325 ' M25 "f32.V' 1000 19825
2001 i 9750 ■I-150 1750 2050 950 18950
2000 1 9625 3 150 1000 1925 775 16475
2001 10350 ■1350 1550 1900 "1200 19350
2000 j " 7950 2050 1 025 2125 _ 1 150 14300

' 200L ' : X825 2X50 X50 1550 950 15025
' 2000 I 5975 2050̂ ' 1250 " 2075" 600 11950

’ '200V "i "  '7325 2300 950 1 125 625 12325
2000 ■I950~ ’ 1750' 825 1250 500 9275
2J)0I j ~I350' 1(^5  ̂ 675 825 550 8025
2000 1 3025 1250 "'600 750 500 6125
2001 2X50 _1225_' ,125' 650 525 5675
2000 1925 roi)!)' ■175 825....... .. ' 300' 4525
200 1 1 1725 950 100 „ _42_5  ̂ ' 350 3850
2000 1950 625 350 500 325 3750
2001 ' 1250 100 300 475' _ ’ 375 2800
2000 1 ' 1150 ■I50’ 325 400 ’ ■100 2725
20m i ■■ 725 57,̂ 200 325" 350 2175
2000 550 400 ' 250 ' 2 0 0 ’ 375 1775
2001 ' ’ 1025 ■125 275 250 300 2275
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T a b ic  29; I 'o r ln igh t l}  l lu c lu a t io n s  o l ' / o o p l a n k t o n  a b u n d a n c e  ( in d iv . / l )  in tiic m id  layer  w a te r  at
s a m p l i n g s i a t i o n - 2 a t  6  I ’ M  o f G u l s h a n  l . a

^ e a r U o l i l c i N  I (  l a i l o e r a s
D a l e

1 A i i f ; 1 9 9 9 5 0 0 3 0 0

2 0 0 0 150 2 7 5
2 0 0 1 5 2 5 2 5 0

15  A l l " 1 9 9 9 100 2 0 0
2 0 0 0 3 7 5 2 5 0
2 0 0 1 2 2 5 2 0 0

1 S e p *1 999 9 2 5 100
2 0 0 ( ) V )0 0 ■125
2 0 0 1 6 7 5 ■125

15  S i p 1 9 9 9 1 2 0 0 3*25
2 0 0 0 1 2 2 5 3 5 0
2 0 0 1 9 5 0 15(1

1 O i l 1 9 9 9 6 7 5 3 2 5
2 0 0 0 1 0 7 ■125
2 0 0  [ 1 0 2 5 5 0 0

15  O i l 1 9 9 9 ' 9 0 0 **3*50 '
2 0 0 0 V l 5 0 * 2 7 5

” ‘ 2 0 0 f 1*250 6 5 0  *
1 N o v ■' i ' 9 9 9 1 2 7 5 ■U)0

2 0 0 0 2 3 2 5 5 2 5 * *

2 0 0 1 1 3 5 0 ■150
15 N o v 1 9 9 9 ! 1 9 5 0 5 0 0

2 0 0 0 ' 1 5 5 0 9 5 0
2 0 0 1 ' 12*25 7 2 5

1 D e i 1 9 9 9  1 ■̂’ 5 0 8 0 0
2 0 0 0 1 8 5 0 8 2 5
2 0 0 1 1 2 2 5 0 1 0 2 5

1 5  D e i - 1 9 9 9 ! " 3 7 2 5 * " l- lOO
'  2 0 0 0 ' 2 5 0 0 9 5 0

___ 2 0 0 J _ _  3 *9 25“ 1 1 7 5
1 . l i i i i '2000 ; 4 6 2 5 19(*)0

200 r ! "  325"0 * 1 5 0 ( * ) " *
*  2 0 0 2 ' * 5 1 7 5 2 2 5 0  ’

15  J a n 2 0 0 0 1 5 7 0 0 2**625 "*
2 0 0 1 i 5 -1 25 IS OO

*2002’ j * 6 2 5 0 2 1 7 5
1 1 e l ) "2000 6 3 2 5  _ 3 6 5 0

' 200T * 6 ' l * 0 0  " * 2 3 2 5  '*
T s i i ^ 2 0 0 0 8 2 5 0 * *1.150 **

2 0 0 1 5 3 2 5 3 6 5 0
1 M i l l ' 2 0 0 0 9 5 5 0 .1 2 5 0 *

2 0 0 1 8 0 2 5 4 1 0 0  *
15  M m 2 0 0 0 7 5 5 0 2 9 5 0

200 r 9’ l 2 5 3 9 5 0
1 \ p r 2 0 0 0 6 0 2 5 *177*5

_ 2 0 0 1 6 7 7 5 2 5 2 5
15  \ p i '2 (K )0 5 1 5 0 1 6 5 0

2 0 0 1 5 l 5 ( ) * 1  7 5 0 *
1 M i i y 2 0 0 0 I-loo l l i ^

 ̂ 2 ( ) ( ) T 3 8 2 5 1 0 0 0
T s  M « 2 0 0 0 2 3 0 0 ’ * " 8 2 5

2001’ i 1 6 2 5 ' fioo
”  1 .111 11 2 0 0 0 5 7 5 *7*25

2 0 0  f i ' 9 0 0 6 2 5  *
1 5  . I I I I I 2 0 0 0 1 5 0 0 ■150

2001' ' 1 1 2 5 ■125
1 l i i l 2 0 0 0 i 6 5 0 3 2 5

2 0 0 1 125 2M)
1 5 . l u l 2 0 0 0 '*5*0*0* 3 2 5

" “ 2001 ' 7 5 0 3 5 0

( opepoiks Ostrai'ods

225 
20(1 
21)0 

' 275 
300 
j’,50
I-"''!
21 '̂
275

200
’300
250

_275
350
150

^200_
J^OOj
m )
225

^250
325
'300
325
350

_325
_W0
300
^50

J25" 
JoO  
1000 
525 
725 _ 

^50 
’ 875 
T550 
"*1250
noo
U75'

* 975 
1200 
925 
575 
1000 

"bis 
’ 800 *
' .175 
J50 ’ 
325 
375 ' 
'350 
325 
275 
225 
225 
200 

*"250

' I iiUleiilided lolal
i .. "I'- /ooplaiiklon

275 1550
■ 300 1450
' 250 1400

325 1525
; 1500

300 1225
300 2225

*250* 1825
“ ■ 325* 2000

375 2325
■125 2450

I 100 2500
600 2225

i 350 1407
■150 2750
500 2325
350 2450
525 3175
500 2850
■125 3975
■too 2875

"450 " 3750
'325 3575
450 3175
200 4175

*275 3900
■100 4675
250 6375

** 4"25 5025
300 6850
■150......... 8600
500 6800
35(1 9500
525 10775
725 9800
•15*0 1 1150
900 13325
1000 11925
1 100* * 16475
825 12050
800 16850
925 16300
7()"0 "" 13500
1000 16825

> 925 11675
700 1 1500
6()0 9950
500 9100
425 7875
■100 6250

*425 * 4550
300 " 3850
*3*25 2625
■1*50* 2625
■100 3050
350 2475
375 1800
325 1525
*300 1500
275 1775
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I’ablc 30: l-'ortniglulx llucUialions o f /ooplankton abundance (incliv./l) in tlic bottom layer
>>atcr al sampling stat ion-2 at 6 I’M ofCailshan l.akc in Dhaka cit\.

Siiin|)lin» 
Date 
I \uu

15 All};

I Sc|)

15 Sc|)

I Oil 

15 Oil 

I \ov 

15 \()\

I Dcc 

15 Dot 

I .hill 

15 Jiiii

“T I  th"

15 I eh 

1 \Lii- 

15 Mm 

1 Apr 

15 \pr 

1 Miiy 

15 May 

n  .lull 

15 .lull 

I .hil 

15,)ul

Kiililei's OslracDils I iiiileiilirieil
S|).

2000 
2001 
2000 
2001 
2000 
2001_ 
2000 
2001 
2000 
2001 
2000 
2001 

*2000 
2001

loliil 
/.ooplii II Uloii

' 1225
1225
1675
1275
1325
1525
1575
1525
2325

2050
2950
1650
2050
3425
2500
2700
3775
2875
1075
3425
3550
3800
3625
4750
4475
5475
6050
5475
7800
6825
8725
10225
9850
I 1000
12050
12900
13675
13500
12450
11 125
14150
13400
14150
11200
10400
8375
8625
6600
5425
4225
4025
3175
2225
2675
2150
2000
1425
1200
1475
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Table 31: Forlnightl} lluctiiations of/tioplanklon abundance (indiv./l) in the surf'acc layer
water at sampling statioii-3 al 6 P M  ofCiulslian Lake in Dhaka city.

Saiiiiiliiii; 
Dale 
1 Aiiji

15 \ii>;

I Si p 

15 Si |)

I Oil 

15 OiT  

1 \in 

15 Nov 

1 Dec 

15 Di-c 

I .fan

15 .liin

I Id) 

15 I ch 

I Mai­

l s  Mar 

I V|)i- 

15 Apr 

1 May 

15 May 

1 .lun 

15 .Inn

” T.TiiT~

” l5.liil

\ I-a I

19'1‘J

2001 
I'm  
2000 
2001 
I 999 
2001) 

2001 

1999 
2001) 

2001 

1*999

Kolili'is

1025
77?
H.̂ 0
72?
H2>

1 100 

I 125 
975 
1()50 
2000 
1275 
I I 25

20_00_ 
2001  ’ 

1999' 
2000 
2001 

I 999 
2000 
2001’
1 999̂  
2000 
200 V
1999
2000 
2001'
1999
2000 
2001

*2()()0
"2l)0l
2002
2000 

'  201) r  
:̂ (̂)2

*2001
2000
2001
2000
^)01

"2000

_2000 
2oor  ̂
200V)* 
2001 
2000 
2001 
2000 
2001 
2000 
2001 

'2£00 
2j)0r 
’̂ 000̂  ̂
260 r 

'2000
200 I

nm)
N75" 

' I X25 
2025 
2_250 
1975 
3250 
*2-125 
2750 
2|lOO 
3150 
^175 
3125' 
3625 
1675 
3625 
■1875 
625(T 
1650 
6300* 

*7*625
7025
7850
m)5()

*8125*
1 12.50 
7300 
13200 
I 2325 
i 1675 
1275*0’ 
94*2*5 * * 
I ()*02_5 
*6*725 
8025 
5-125 
5050 
3450 
33y* 
2450 
2225 

*’2*775 * 
’ 1725 * 

1800 
1025 
875 
1*450

600

675
450
650
575
475
725
SOI)
650
725
700
5̂0

550
_W0 
675” 
775 * 
851) 
950 
825
w o ’
1025

J()50
17*25
1 r.5’0'  
Qoo
M25 
1625" 
2000 
1725 
2275 
2825 

* 2250*
^25^
j?25

3675
4750
3425
6025
4Y25
5250 
.‘̂ 375 
38̂ 0 
5250 

J025 
.3325 ' 
2625

’ 3075*
f975
1850
1_55()
r72**5
1.550
1J50
1027
650

_’750
850
625
650

C Opcpoilcs

550 
525 
350 
600 
625 
475 
550 
.̂ 75 
625 
500 
150 
725 
52 5

Ĵ 50
6j;o
*425 
.3̂5 0* 
550 
*3_75 
500 
475

* .550
650' 
*6*25 
65*0* * 

*_725 
_750 
800 
.525 
925 
i 00*0
675 _ 
1I2'*5 
16^ 

"_975̂  
1*7*50 
2025' 
14’2**5 

*^25
* I 850 
J025
2**l**25 

J 550 
2050 ’
T25O
975 *

* 1575 
*1325 ’
1050 
*900 
925 
625 

' 700 
_6^0 ’ 
_575_ 
_5"25

’ '400
350
475*

*425

Ostraioil.s

400 
_ 0 5  
_35(K 

625 
"  575

525 
550 
525 
625 

 ̂500 
625

”*" 750"
675
650
6.^*  

' 900 *
'1025

92.5"*
8 ^

* 975 " 
10 2_5 

*87^  
*_Û 5_ 
"1 150~*
IL50

"*M75*** 
**132*r 
*1325 * 
1 725 * 
1450 
*1550
2025
1725
1725
1950
1925
2425

jy5^
J950
202*5’

* 1700*
* 2600 * 
21.5^

“2375
3050

J8.5() 
2525 *

J±25 
I 85*0 

*12.50
Y 125’
10.5j[̂
13̂25

' 750” 
800 

’^50 
67^^ 

_5(2£_ 
_375 ’ 
400

I nlcli'iililii'd 
sp.
500
475
150
525
4*75
500
625
675
600
750
725
^25
m i
7JJ) * _

* 8*25 
700 
675 
950 
625 
1025 
775  ̂
M)0* **_̂*

V  111
625 
775 **̂  
*7*’25 
700 
650 
875 

_  575
_ 31^

*650*__
102.5
I 125
92^

j Ihw*
*1250*
1450
1300
J^5()
1 125 
975* 
1*550 
f42y 
[050

*950 * 
lOM) 
850 
950 
825 
725 
600 

_^50 
4̂ 0* 
550 " 

*625* 
550 
57.5 
550

lotal
/ooplanklon

3075
2875
2450
3125
3075
2525
3850
3700
3475
4125
4500
4425
3775
4550
4200
4750
4950
5350
4975
6250
5975
6000
6300
6925
7400
7225
8050
9500
8250 _ 

**10400'
12200
10500
12825
15525
13950
16125
18250
16675
22800
16600
23425
23550
20200
23975
18175
17225
14400
14900
1 1 150
10000
7875
7450
6625
5425
5625
4000
4250
3275
2925
3475
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1 able 32: l\)rliiiuhll_\ nuclLiations or/.ot)plankton abundance (indiv./l) in the mid layer wa ter  at
sampling stali()ii-3 al 6 l*M i)l'(iulshan i.ake in Dhaka city.

Sampling 

1 Au}-

15 Vu”

1 Si-|)

1 5  S i  p

I O i l

15  O i  l

1 Nov

15 Nov

' i D i i

15 Dcc

I .Inn

15.liiii

1 li'l) 

15 I II)

T M i l l -

15 Mill- 

I Apr 

15 Apr 

1 May 

15 May 

1 Jim 

15 .lull 

1 .liil 

15.lul

 ̂car

I
2l)(l() 
2001 
I 999 
2000 
2001 
I 999 
2000 
2001 
J  999 
2000 
200 r
1999
2000 
2001
1999
2000 
2001 
J9W^
 ̂ 2000 
^^01
1999
2000 
2001 '
1999
2000 
2001
1999
2000 
2001 
2000

joof 
2002* 

2000 
2001 
2002 
2000 
2001 

jM)0(2 
200 I _

' 2600' 
■ 200 f

2000
JO()J_
Jinx) 
m il  
20()0 
200 f 
2000 
2001 
2000 
2̂001 
20()0 
2001 
2000 
20()1 
2000 
2001 
2000 
2001

kdlilVrs ( ladooras ( opepoilcs Oslriicoils I iiiilciilirii-il lolal
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Tabic 33; l'orlnighll_\ f luc tLi al i ons  of /ooplanktoii a b u n d a n c e  (indiv./l
n a t c r  at sampling stat ion-3 at 6 I’M ol'Ciulshan l.akc in Dhaka cil>.
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I'ablc 34: l'()rlnightl> ilucliialions of Zooplankton abundance (indiv./l) in the surface  layer
water  at sampling stal ioi i - l  at 6 A M  ol Gulshan l.ake in l^haka city.
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Tabic 35: l'i)rlniuhll\ nuclualions of/.ooplankton abundance (indiv./l) in the mid layer water at
saniplinu station-1 at 6 A.M t)l Cuilshan l.akc in Dhaka cit\.
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lablc 36: l'orlnii>hll_\ niicUialions of /.ooplankton abundance (indiv./l) in ihc bottom layer
water at sampling statioii-l at 6 A M  til'Gulshan Lake in Dhaka city.
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Table 37: I'orlnighlly lluctLialions oi' /.ooplankton abiindancc (indiv./l)
water at sampling station-! at 6 A M  ofCiulshan l.akc in Dhaka city.
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15 Dct

I Jan

1 5  l i i n

~ i  I el) 

15 I el) 

Txiar 

15 Mai 

1 Apr 

T5”vl)r 

1 May 

15 Ma\

T . l i i i r

15 I II I)

I .hil

IsVlul

 ̂ear

I 999 
20()() 
201)1 

I 999 
2001) 
2001 
1 <m 
2000 
2001
1999
2000

199~9 
2000 
2001 

' l~999 
2000 
200 r
I 999 
2000 
2001 
1999 
2000’ 
2001
1999
2000 
2001
1999
2000 
2001 
2000 
2001 
2002

2001
__2CH)̂  

2000 
"2001 
’"^)00 
2001'

" 2000 
2001 

2000 
2001 
2j)0(  ̂
2T)0 I ' 

"M(m 
2001' 
2000 
200 !
^000' 

’2001 
’2T)00' 
200 f 
2000 
2001 

’20()()_ 
j o o l

2(K)0’
2001

Ko tile IS

650 
575 
725 
500 
625 
6̂ 0 
1150 
1050 
950 

J_525 
’ 1650

750
i j j j l
'900
13^

' 1625 
|.|25 
1700 
3025 
1X50 
2350 
2025 
265i) 
3050 
2725 
3225’
ri25
3225
M50
5325
5075 '
5625_
6I22~

' 7'l 25 ~ 
6625_ 

' 722~5 
7625 ' 
9550 
6625' 
US50’ 
10025 

' 9X50’ 
10150

9025 ~ 
*6250_ 

'7’l5(i 
5125 
■M50 
32y 
3125 
2250' 
1X50 
2150 
1325 
M50

650
1250

( lailocras

125
■175
500
325
375
l>l)
550 
62 >
600
500

Jl50
6Vo
375
725 " 

'  ‘ 525 
625 
55 U 
700 
625 
750 
750 
925 
H50' 
1025 
f225 
1125 
1375 
1X50 
1325 
2J 25 
2'I50

1
' 2J50’’ 

3125 
255̂ 1) _

" _’3325
I  -111" _

'3 125*
■1550
1250
■1.150
■[525 '
32*25
1525 ^
2250
3J«5 _
2225

‘ :^2y
1X25' 
r_700 

' 1325 
135() 
1250 ’ ' 
1050 
700 
525 
500 
W5
550
500

( opepoiles

325
300
250
325
300
300
325
27>
350
350

*'250
125... _ _325-

300 
■175 * 
250 
225 
*100 

250 
375 
■125 
350 
375 
■100 
■150 
175 
550 
525 
350 
650 
750 
■125

...f^y
* 1 150
* X25 _

* **̂ 1250
^  1750

12*50 
I 750 
i 125 
1625 
1X50

' 1 250 
1625 
1250*
975 

_ 135*0
_* * loi5 

950 
[ * 750

675 
500

* 550 
■150 
125 
350 
■IO(V 
350 
300 
325

Oslrai'oiK

300
* 325* 
250

"350
375
325
■125
I75_

■100
350

* 3*75 
l50

I niileiilirieii 
sp.
350
*375 *' * " 
300 
350 
100
125......

-  -1

500
525
625 
550 * 

"575* 
*7*00 
J50 
600 

*6L5 
650

"7J)0
"80(|
" 8 ^
X*5()

_X75 
IJ50' 

'  975' ' 
J425 
1625"
1550
1250
1975
I32ji

*IXM)
2150
1X50*

' I 7M)' 
" I T25 
*2325
2025

JCJTO*
J250^

1675
2250 
1325" 

J  300 
_950 
_ *825 

7‘25 "
875

*550
_550_
_525_
■I5j)
3*7̂ ^
M)Jl
325

150
500
500
525
175
550
65
525

~Jd(f
27 5_ 
550" 
725 ' 
600 
475 

*800 
625* 
500 
750 

*55*0 * 
625 
500 ' 
450 
475 
625 

J25 
600 * 
600
500 
750* 
650 
1025 

*1̂ 5i'l” 
1325 
1250_ 
1*125 
1075 
850 * 
1350 

* 1200" 

*1000
* 70(1
* 725 
575 
600 
550 
55(^ 
45 *0 * 
425 
*375 " 
425
450
■100

■125
350

I olal 
/.oopliinklon

2050
2050
2025
1850
2075
2150
2900
2925
2X00

3250
3200
3725
2600
3525
3225
3325
3525
3950
3625
5225
4450
4900
4875
5525
6075
5775
6500
7825
6725
XX25
10375
9X50
1 1350
12450
13225
13175
16300
15400
19025
15300
20475
19X00
17200
19950
15075
15700
12775
12950
9775
8450
6600
6250
5375
4325
4200
3150
3250
2600
2225
2750
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Tabic 38: l'ortniglitl> llucUiations ol'/ooplanklon abiindancc (indiv./l) in the mid layer water at
sampling sta(ion-2 at 6 A!V1 ol'CjLilshan l.akc in Dhaka cil>.

Siiinpliiit; 
l)a(c 
I \ii«

15 \ii”

I Sc|)

15 S(.'|)

I On 

15 On 

I No>

15 Nov 

I Dec 

15 Die 

1

15 .liiii

1 I el) 

15 ( el)

~ T M ii r

15 Mar

1 A p r“

15 Apr 

1 May 

15 Mav

1 .Inn 

15 .Inn 

1 .lul 

15 .Ini

\ ear

I 999 
2000 

;’ooi 
I 999 
2000 
2001 

I 999 
2000 

2001

1999
2000 
2001_
1 999_ 
2000 
200 f 
I 999
200(r 
2001 
 ̂[999 ' 
2000' 
2001 
I 999 
2000 
2'001 
I999_ 
2000 
2001

1999 
200()̂

'2001

2001 ' 
” 2002

2000 
2001

’ 2002 
2000 
200 r 
200(i 
2J)0r

’ MOO 
J ^ l "  
2000 

. 201) l_ 
2()00 
2001 
200() 
2001_ 
2000 ’ 
2001 
2000 
2001 
2(K)0 

'200 \ 
2000 
200 f 
2000 
2001 
2000 
2001’

UdlH'ers

~ v y
525
375
.".̂ O

900 
5 2 5 
750 
1000 
1125 
922 
650 
950 
750 
K50 
1025
1 -^
1_200’
:fr25
132̂ 5
1X50
1-125
2()50
2'l 25 ’
]750
2450
>̂25

y25
37^
£-150
3i2_5
■1775
5525
5250
5X50
6250
8̂5()

75m)’
^125
W50
7X25

2250 
*8X75 
\SX75 
6-150 
[X50 
4XZ5 
’-1250 
3625 
2125 
1550 
■150 
750 
1250 
1000 

525 
-100 
450 
700 ’

C iadneras

275 
200 
25(1 
1 ■-'5 
20(1 
37'
350
to o

-125
300
325
■|50
300
;l()0
100
325
225
175

500
-ioo
450 " 
J775 
550 
650 
750 
12?
1̂ 50 
XOO 

'\}2> 
1700 
1350 
1925 
2250 
1650 
2̂ 175 
:^25 

' 2025  ̂
’;050' ' 

“  355()'"" 
_  -U25 

3975 ‘ *
^X50
3J750
1651)'
2500
l_5 25
l_650
m25 ’
875
650
950
700
550
-125
IOO
300
32.1
j OO
375

( Opepoiles

200
200
250
250
250
22.1
225
250
300
200
175
350
225

_250
300
125
175

J75
225'

' 200'
350
300

'275
■125 
325 
300 
400 
275 
325 
■175 

' 6()0 
■IOO 
725 
800 
450 
900 
725 
80(] 

T25O
1 125 
l_IO()

' 1250
'900  
1000 
900 
500 
750 

JiOO 
650' 
125 
500 

' 300 
325 

’ 325 
300 
250 
200 

_20()
' 175' 
11̂

Oslraeotls

-

200’
' 200 
' 300 

250
_ y  0
*300
225

'350
1."
' ' 1 2 0 0 ”

30()
325
225_^

*ido
"too
■125
450
■too ~

j (22_
425

J31 '
425 ‘ 
550 ’

550 ' 
J)50 
_700 ' 

85() 
95^’ 
925 

' 750 ’ 
“ 1 125 

875 
1250 
1325'
1000
XOO
750

’ l525_
'\_ip
' 1250'
\ X50^

~1250 
~750 
975 ' 
425

350
' 450 '
250
325
250

I nidentilied
S | ) .

250
250
225
300
250
250

225 
_  300

J  ^5
400 
350 _

325 ' ‘
-kTo ..........

_ ‘325'" 
4252_ 
^50
■U)0 ’ __
500

' 3W)
400 _
175 *
250
300
200

I otal 
y.ooplanklon

1400
1275
1450

■100 
325 ' 
425

' 150' 
■100 
,50() ' 
650 
550 
75 ()̂  
800
875
800
650

' 750’
650
800
85()
650
550_
450

2{)0_
17?

'T5(['
125*

■100

' 0̂0
2-l<l
300
4^'
350'
300

J_25
300
250_
225

1400
1300
1425
2050
1625
2125
2000
2225
2375
1950
2150
2250
2150
2175
2550
2525
3650
3000
3500
3200
3975
3800
3650
4475
5900
4600
6550
8025
6275
8750
9825
9125
10650
12500
10800
14875
I 1400
15975
15325
12775
15675
11125
10850
8925
8325
7300
5700
4000
3400
2225
2300
2650
2200
1550
1400
1325
1650
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Table 39: l'orlniglUl\ nucuialions o f Zooplanklon abundance (indiv./l) in the bottom layer
water  at sampling stal ion-2 al 6 AM  ofCiulshan l.akc in Dhaka city.

1 Ocl

15 Ocl

I No\

15 Nov

IDct

15 Die

I .Inn

15 Jan

Kolilci s

2000 
2001 
2()0([ 
Iooi_ 
2002 
'2000 
2001 
2002 
200() 

'20()l 
JOOO 
2()0I 
2000 
2001 

^000 
2001 
2000 
2001 
2000 
200l_ 
2000 
2001  ■ 

2000 
2001 
2000 
2001 
2000 

'20()T 
2000 
2001 
2000 
2001

( ladoci as

250 
225 
225 
200 
225 
250 
200 
250 
300 
250 
.lOO 
275 
175 
2 ^  
250^

’ 275
^)0 
2̂25  ̂

"^)0  ̂
’ )()() 

350 
■150 
850'
■too
975 
900 

' 800 
1T50
850
1275
1_250
H50
I 125
2025
IJ50
2275
3025
2f25"
3J25
3125”
31^0
3000

3322
1125'
[875
L325'
'•'A'L
lT )00
1 lis 
775 
950

’700
450

675 " 
500 

’ 300 ’ 
250 
275

( (jptpoilis

175 
200 

'  200 
250 
175 
325 
125 
250 
250 
150 
1 25 
300 
225 
150

"350
125 
I5£
275

” 175 ' '
300' 
200 
250 
325 
300 
375 
350 
200 

■100 
100 

200 
850 

‘ 450
625 
I 125 

 ̂ 700
875
1550'

L J ' ^  
1000 
1 125 
750 

' 115
■125

' 750'
450 
300_ 

*300 
225 
250 
200 
200 
175 
125 

*1 50 
‘ I 25 
125

I 75 
200 

' i50

Oslracoils

125
150
200
^0^  

"250 
* I 75
[300
'  2jjO 
225 
150 
200 
250 
300

125
‘ too'

I _

-I ■

450
425

3"’25' 
450 ' 

J 0 ^ _  
400 ' 

^ ) 0  ' 
' 50T)

550 ' 
_55_0" 
600 _ 
1000 
650

‘Vlj^*’ 
' 1100'  
J *1̂ 1'
1025 ~ 
1 125_ 
1325 
1250 

' l 300' 
1200_ 

J 100 
_ 850 

î 5̂0“ 
1550
1000

_1650_
_87^
1250’
425

’87’5
500

' 375^
300
450
2 5̂

'’200
' 300 ’
'20j T
J 7̂5_
200
'150'

I nidcnlilu'cl
S | l .

200
225
250

200 

^  325
^)0 
250

’250 ' 
300 
275 
325 
325 

'325 
350 
375 
40()

" tO() '
’ 525_

400 ' 
450 
375 
350 " 
400 
325 

' 3m)
’ 450 

325
250" 

’^00 ’ 
500 
525 _ 

'550'
800 ' 

_750 
675 
850

'moo
825 ' 
650 
^50 
825 
90(7 
60^

' 400 
35'0 '
400

'250
300/
225
'225

' 325 
'^0_ 

J’7J_’ 
300 ’ 
150
206 '

’̂ 5 '
15'0

I Olal 
/.ooplankloii^

1075' ^
1 100

1325
1 125
1 150
1475
1425
1375
1575
1600
1850
1950
1425
1875
1900
2200
2425
2125
2475
3750
2475
3175
3400
2950
4425
4150
4700
5600
4950
6350
6100
8050
6750
9225
10075
9825
12025
12850
12825
1 1750
10550
13475
12800
13375
10525
9875
7725
8225
6200
5150
3900
3625
2900
2000

2500
1950
1875
1300
1050
1225
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Table ‘10: l'ortniglill> IlLiclualiDns of /.ooplaiikton ahiindancc (incliv./l
\vatcr at sampling s lat ion-3 at 6 A M  ofCiiilslian l.akc in Dhaka city.

in the  surface layer

Saiii|)liii  ̂
l);iU'

I A l l ) .

15 \ii" 

1 Sep 

15 Sep

I Oil

15 Oi l

1 \(i\

15 Nov

I D i ' c

1 5  D e c

I . h i n

15 .liiii

1 l e i r

15 I el)

1 Mar” 

15 Mm 

1 Apr” 

15 Apr 

”lMa>  

15 Mii v 

1 .lull 

15.lull

1 .luT ’

15 .liil

kiililers

2()() 1 
2oY)o' 
2001 
200([ 

‘2001 
2000 

2001 
2_00() 
200 f 
2000 
2001 

2000 
m ) I 
2000 
2()0I 
20(H) 
2001
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Table 4 1: I ortnighll> nucluations of/ooplanktoii abundance (indiv./l
sampling s lat ion-3  al 6 A M  oi'Ciulshan Lake in Dhaka cil\.

in the  m id  l a v c r  w a t e r  at

Sampling ^ear Uolilers ( lailoeras ( opepoiles Oslracoils I niilentilieil 1 olal
Date sp. /.uoplanUton
1 All" 1 999 650 too '325' ' 350^ ' 450 2175

550 350 300 400 100 2000
.'!()() 1 725 350 250 300 400 2025

15 Au}> 1 999 l>0 300 125 425 ' i 2025
550 300 350 500 , '400 2100

2001 550 325 ' 400 100 ! 375 2050
1 Sc|) 1 999 1000 525 375 525 ’ ' 1 450 2875

2000 950 100 350 500 I 400 2600
2001 900 450 450 400 2775

15 Si p 1 999 1450 525 400 ' 400 ^ 450 3225
2000 1250 450 300 350 i 525 2875
2001 1275 600 500 500 ' '  I 500 3375

1 Ocl 1 999 X25 325 325 450 ' ’ ' 600 2525
2000 1 125 600 350 600 500 3175
2001 1 150 400 450 525 525 3050

15 Ocl 1 999 1025 450 ' .300 625 625 3025
2000 1 325 475 '250 600 600 3250
2001 1275 525 1 ’ ’700 '7 0 0 3525

1 Nov 1999 1150 675 .......325”" 550 700 3700
2000 2-I50 650 35() 625 ' 500 4575
2001 1575 700 375 625 650 3925

15 Ndv 1999 2125 825 350 ■)50 ' 575 4325
2000 1625 1 100 425 ’ 450 4325
2001 2350 900 400 ' 600 556 4800

IDcc- 1 999 2.150 1000 400 800' 500 5150
2000 2325 950 550 X75 350 5050
2001 2625 1 125 450 ___875 ______ 575 5650

15 Dei' 1999 3950 1550 \  * 475 UK)0 ' ’ 400 7375
2000 2975 1125 100 1125' 525 6150
200 f ■I075_ 1450 5 2 5' 1I 25 525 7700

i l̂an ' Y()0()' “ l'750 2025 750 1 250 425 9200
2001 3950 1750 525 ' 132'5 " 550 8100
2002 ..... 5025 2250 ' 825 1350 600 10050

15.la 11 2000 6125 2550 1000 1025 ' ' ’ 750 1 1450
2001 5750 2325 825 1525 950 1 1375
2002' ^  2725_ 1175" 1250 625 12125

1 lei) 2000 ’
_

’ 6S5() 3625 1625 1950 1025 14475
2001 6525' \3000 ' ’’ ^975 2325 1000 13825

15 l ei) 2000 8750 5125 1950 1750 1125 18700
' 2001'" 595()' 1100 ̂ ’ "7325 1325 925 13625

1 Mai 2000 10000 ' 4875 1425 1125 1050 18475
2001 _*S556 ' 4625 ' 1850 2550 fooo 18575

15 Mai- 2000 T 55O 3550 1250 1950 77,5' 15075
’ '2001 9325 1125 165() "2200  ...... '850 18150

1 Apr 2000 6650 2225 _  1 125 2350 " 1125 13475
2001 7250 2750 950 '1100 750 12800

15 Apr 200() T725 1775 1150 '2125 775....... 11550
2'oof 5'I50 2125 ’ 925 * 1 125' 700 10325

1 May 2000 ■1725 1225 850 1 100 650 8550
2001 ri75 1325 ' 650 950 550 7650

15 May 2000 2775 II25 700 625 500 5725
/  200I 1625 iloo ^350" ' 825 600 4500

1 .lull 2000 X50' "fooo 450 9T)0 ' ■175 3675
2001 1V25 925 '425 500 450 3425

15 .lull 2000 625 525 650 400 ' 3975
' ^200f ' 1450 '400  ̂" y  325_ 550 425 "  " 3150

1 .liil 2000 i "  _275 350 475 3 5 0 ’ 2225
„  2()or ; <̂ 25 350 300 ' I0()' 325 2000

15.lul " 2000 I 550 325 "  2.mV ' 350 400 1875
200 f 1000 300 300 '  25(F’ ’ 375 ’ 2225
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I'ablc 42: l-'orlniglitl\ lluclualions ol' /.ooplankton abundance (indiv./l) in ihc bottom layer
water al sainpling station-3 al 6 A M  ol'Cjiilshan l ake in Dhaka c ih .

Saiiipliii” 
Diilc 
I All}-

IS Auk

I Sc|)

15 Sc|)

I Ocl

is  OK

1 Nov

IS Nov

I Dec

IS Dft

I .hill

IS .Ian

I I eh 

IS Id) 

Mai­

ls Mar

1 A|)i- 

I S  Apr 

T  May 

is May

r . iu i r

I S . I u n  

~Mul 

I S  . h i l

\ car

1999
2000 
?.()() I
1999
2000 
2001 
[999 
2000 
2001
I 999 
2000 

200 I
1999
2000 
2001
1999
2000 
2001 
1999 
200() 
2001
1999
2000 
2001 
m 9
2000"" 

"2’00'i ’
1999
2000 
2001 
2m)0 
206 f 
20()2 * 
2000 
2001

' 2002 
2000 
2001 
2000 
2001 
2000 

_ 2001 
'2000
20r)[
2000

2000 ' 
2001* 
2000 
200i 
2000 
200 1 
2000 
200 f 
2T)00 
2001 
2000 
2001 
2000 
2001

Kolilci s

600
5.̂ 0
525
. 5̂_

 ̂ 500 
-175 
650 
725 
725 
1000 
950 
SOI)  
700
Tooo 
650 

 ̂ 900
1025 
875
l l S
fK75 
1000 
1975 
M50 
1575 
2250 
2000 

Y|75 
3625 
2650 
.|_850 
4J50 

_ j325
' '5I 25

5550 
5 125 

’ ’ 5875 
6250 ' 
6000 
7550 
5225 

“ '’¥ i50  ̂
81 25 

" '7625 
1

’ '6000*" 
6325 
5125 
j975 

' '  "4475 
3650 
2550 
N50 
625
V I  
Looo' 
'l 125 
425
■ioo
375
750

( ladoiras

300
200
250
225
^1)

" 300
450
275
400
300
325
350
300
4m)
'375 ' '
425 
450 
475 

/  625
600 
700 
700 
1050 
750 
850 
775 

 ̂ 9 00 '
1250 
H)0() 
l_325 

_  l_875
j_450 "
2025'” '
2’ l25 
2000 

1 2450
3450 
2750 ■' 
■1625 

^ 3̂ 50 ^
4j)25 
4250 ' 
3j25__ 

'3_775 
2J50'" 
:n25 
1450 
1̂ 50
iooo
1125 
975 
950 

 ̂ 850
71^ '
y d ’"
375 

_  300 ’
/ ' 325 

400 
275

(  O p i ' p o d c s

250 
300 
300 
400 
275 
325 
400 
350 
.175 
400 
300 
425 

’ 250 
" " ' 3()d 

_400 
225 
175

 ̂ 350
250 ' ' 
225 
425 
300
350'

^  - IOO 
225 
1̂00*

' 350 
425* 
200 
450 

jl50
-ioo*'
525
850
550

'*750
750

* 700 
1250 
950

'2* 1000 
1250 
’l_32J_ 

Z  1250 *
* 750*

_  650
775
650

_
450 
425 
200 

' 325
" ^50 

225 
150*' 

200 
" '"*200" * 

*175

Os(i aidds

225 
250 
250*"

_
325 * ' 
325*

'*' 3: ^  * 
100 

100 
225 
250 '  
350 * 
300 ' 

*350j_* 
*J55d_*
' 40*0

325

„  1(H) _  
45()'__’ 
500̂

'  350 I
500 _

* .I50' 
55( '̂**

' 650 _ 
'6*25’_

' "*750 _ 
800 
825 
8*50 '

*“ _950 _ 
875' 
70'0 *

I iiidL'iililicd
S | ) .

325
...... 300 '

300
325 ' ^
300
350
350
300
400
375
425
475_
400"
425

1000
* 9*('m'* 

1250*" 
1 7'50_̂  
I450_ 
1000

is* 5*0 
1450 

J6.^"  
J52_5" 

8.5 o'* 
'l4_25

"650 "
756 *
450 

_ 600
_ 51  ̂
’ 3 oof 

_ -i'oo 
' 3*2 5 

f.|00_' 
'300_

* 25() 
175

425 
450*' 
400 * 
'M )0 

450
*.ioo'
525
450

"325*
550 
350' 
225 
400 
"*200 
*325** 
375 

" 250*

I otal 
/.ooplankton

1700
1600
1625
1675
1650
1775
2175
2050
2400
2300
2250
2400
1950
2475
2200

35(2_
M)0_
45(̂ )

2400
2375
2650
2850
3550
3150
3775
3675
3725
4225
4050
4750
6250
4975
6825
8175
6475

650 
*525 ' 
_̂ 75’""

*700 
"650 "
" m f  
*750"
*625
700
^25 
650 ' 

'625 
550 

' 500 
*450 

■ 100 

450 " 
J375 
275 * 

J 2 5  
12.1 
300
H L
2oir
300

9050
9675
9325

10500
12375
11950
15575
11375
15325
16225
14150
15525
11450
10800
9400
8475
7375
6425
4800
3650
2750
2375
2600
2300
1625
1500
1400
1725
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Tabic 43: I'orlnighlly nuctualioiis o f Ik'nthos abundance (indiv./sq.m) at sampling
slation-1 ofCjiilshan Lake in Dhaka cil\.

A
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Tabic 44: l - 'orlnightly IlLictLiatioiis of Benthos abundance (indiv./sq.m) al
s a m p l i n g  stat ioi i -2 ofCiLilshan Lake in Dhaka cit_\.

A

L.

laniplin^ \ea r Molluscs Olioo- (li iro-
Dale eliaefa nomidae
1 All}; 1999 295 241 I7X

2000 271 218 " 165
"2001 242 185 113

15 All” 1999 269 223 172
2000 234 1X6 1 53
2001 257 159 161

1 Si‘|) 1999 255 2X9 215
■’OlHI 239’ 251 203
2001_ 245 261 225

15Si-|) " 1 999 265 " 226 19X
2000 239 197 173

*2001 2~5 1" ’2̂ I2 1X1
1 Oil ’ 1999 289 197 I7l

'2000...... .......249 165 152
200! 260 187 129

15 Oc( 1999 1 58̂ 146 179
2000 199 155 IXX
2001 185" 139 161 ’

1 N()\ 1 999 267 f58 162
2000 295 17 1 1X1

2oo i_ 25̂ l" 160 173
15 N(n 1999 261 1X8 15̂l

2000 2X9 202 ...... 175
'2001 275 ' 19X 161

IDec 1999 199’ 254 1X2
2000 177’ 23 r ....... 165
2001 183 210 " "177

15 Dti' '1999 201 217 16!
"2000 I 79""' 1X3 I4X"
200! 187" 195 "Ui3

1 .Ian 2000 225 171' 232
"2001 244 1 xT 257

.... 2002 219 166 2̂15
15 .liiii ’2000 ’ ' iss' - 257-

jT9_2 .1
’’ 2001 205 278 165
’ 2002’ ' ‘ I 79 " 240" 13 3

1 1 eh ' 200(T 255 289 " _ _ 175 “ "J
2001 274 296 155

15 I VI) 2000 T- 1 80 205
'2001 2'90 195’ 233

1 Mar __200(V' 183 194 17X"
' 2001 "167 " 175 16.1

15 Mai 2000 159 202 243
'2()0r 178 "225 265

1 Apr '2000 358 " 251 229
2001 312 2 1 5 24X

15 Apr ......2000 289 214 " 197" " " ’
20()f 2"71 1X7 !70

1 Ma> 2000 321 279 1X1
2001 .13 5 290 " 199

15 Ma> 2000 378 257 161
'2001’ 350 229 129

1 .1(111  ̂ _2(K)(r 403 3l'o" 150
’ 2001 381 291 137

15 .Inn 2000 387" ....395 133
'2001 _  401 " fl2 169
' 2000' ....... 693 333 12X
2001’ 656 314 105

15.Ini 2000 178 106 17X "
2001 521 413 199

I n id e n ­
tified  Sl)|).

73

_
67 
19 _
52
()5
■17"
51

r  '̂ 0 _
57 
0 ___

_  _
_  _ 2 6 _  '
_  37 _
_̂_  59

(.7 
56 
M  ’

_6 I 
29 ^

__’ _J2
57''''

■ II _ _
I  II  ̂ '

0 „ _  
_ ""29 
~  ” l2 
 ̂ 31
_ 5'l
_  L  r
_̂____62 __
_  13’
_  _b'A

]_____79 _
 '_5T_" 2
 62 ‘

75" * _  
_  _3I '

 0_ _
! T _ 3 0 '  _

“l7

I otal  
IkMithos

56

7
53
0

jl5"
53
19

\3(L
",|9

787
716
619
731
622_
6^;_
X24
713"
78_2_

666
67*1
706
592
6i:
512
6( ^
IL L
624 

~71 t 
616
635
723
61±_
676
573

21
J9~
j F
28

’’■18
71

629 
62 l_ 
5^il_  
599
679
746
673
662^ 
227_ 
" 609
781
800

_68_l_
7!_^
585
525
621
724
864

J J L
753^
628_
82"^

'8_77_
J15_
7 3 ^

"9I 2
845
939
1031
I 188
1 103
I n il
1204
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Tabic 45: I'ortnighlK nucluatioiis ol'Benthos abundance (indiv./sq.in) at
sampling statioii-3 ol'Cjulshan l.akc in Dhaka cit>.

Sam|)lin<> Year Molluscs (li iro- IJiiidcii- Total
Date cliaeta iiomidae tified spj). Ik'iithos
1 All}; 1 w) 2S2 227 165 ()i 735

2001) 2:>5 211 ^ 119 53 648
2001 259 198 129 3 1 617

15 Aiij- 1 999 251 211 169 52 686
:’ooo 219 180 161 3S 595
,M)()I 2.vS 160 156 46 600

1 Sc [I 1999 2.'! 9 178 206 59 682
2000 227 243 215 60 745
2001 23? 24! 239 40 755

l5Sc|] 1999 2 11 215 185 63 707
2000 215 194 160 3 7 " 606
2001 238 230 178 659

1 Ocl 1999 279 183 164 35 66!
2000 232 160 1 39 ' 1 1 542
2001 279 171 1 10 ' 0 560

15 Oi l 1 999 I7S 150 178 ‘ 62 ’ 568
2000 224 ’ 160 210̂ ^ ......61 655
2001 183 125 170 45 523

1 No\ 1999 253 ’ 142 167' 33 595
2000 279 171 173 59 682
2001 249 133 180 26 588

15 Nov 1999 250 18 r 143 45 619
2000 276 191 163 45 675
2001 263 ' 184 158 33 638

IDei 1 999 ISI 241 180 39 641
;’ooo 165 ’ 2 1 7 152 ' ' 1 1 1 5l\5
2001 1 75 ■’33 168 0 ■■■ 576

I5l)fi' 1 999 197 205 158' 33 593
2000 171 162 *129 2H 490
2001" 165 179 154' 59 557

1 Jan 200() 213 164 220 47 644
2001 236 189 262 45 732
2002 225 160 237 48 670

! 15,hill 2000 1 79 2 19 139 59 626
2001 2oT 255 160 7  " ' 71 ” __" 687
2002 176 248 L39 5 1 614

1 Id) 2000 237 ....... 275 ’ 164 58 734
2001 ’ 265 287 ‘ ‘: 'l64“‘ ” 62' 778

15 Kell 2000 263 171 199 27 660
2001 V 2X8 192 231 1 1 722

1 Mill '"'2000" 189 181 167"' 27 564
2001 173 167 158 16 514

15 Mar 2000 149 196 225 13 583
200 f" 170 219 254 41 684

~  1 Apr '2000 349 -'^27^' 213 19 r 808
_/^200l’ 309 " 2 0 7 198 0 714

15 Apr ...2000 278’ 205 189 43 715
" ' ' '2 0 0 1  " 268 ’ l'79 161 41 649

1 Miiv 2 0 0 0 ' ’3 1 3 ' ' 270 172 3 1 789
200 L_ 323 286 182 60 85!

15 May 2000' 368“ 196 157 37 758
2001 337 209 119’’ 27 692

1 .lull 2000 429 312 163 51 955
 ̂ _ ___ '7 jot) 1 427" ’ 301 140 39 907

15 .Iiiii '20 00 3'7[ "387 120 19 897
’2 0 0 1’ 395' 406 154 51 1006

1 Jill 2000 ()8 1 32! 1 1 1 31 1 III
200! (166 309 98 23 1096

’ 2000 167 39! 162 11"' 1061 ̂ 15 Jill
^̂ 200V 5 1 f 40! ’ 185 " 62 " ' ' 1 159

Append ix  : C 162

Dhaka University Institutional Repository



JLpp̂ ndv(̂ : (D

Dhaka University Institutional Repository



Table 46. A n a K s is  shows the relationship bclv\ccn dilTercnl la_\crs /ooplankton
production w ilh nitrite

S u r f a c e

M id d l e

B o t to m

I k 'tv s e e n
(jr( .)ups
W i th in
C iro u p s
T o ta l

Ik 'lv v e en
C iro u p s
W i th in
( j  r o u p s
Total
B e t w e e n
Cj r o u p s
W i th in
( j  r o u p s
I 'otal

S u m  oT 
sc |u a re s  

5 .41 ';K)8

1.21'; 109

l . S T ; t 0 9  

5. I l l  108

1 .OF. f-09

1 . 5 ! ' i;09 

6.41T i 08

1 .4T ; i 0 9

2 . 0 1 i i 0 9

d f

16

4.1

5 9

16

43

5 9

16

4.3

59

M e a n  
s q u a r e s  

3 .4 1 '> 0 7

2 .8 T ; i 0 7

3 .2 T ; i 0 7

2 .4 T : i 0 7

4.0T; 107 

3 . 2 1 i ) 0 7

1 .195

1.335

1 .247

Tabic 4 7 .  A n a l y s i s  s h o w s  th e  r e l a t i o n s h i p  b e t w e e n  diTTerent l a y e r s  / . o o p la n k t o n  

pr(.)duction  w i th  d i s s o l v e d  o .xygen

SurTace

I
1
i

B e t w e e n

S u m  oT 
s q u a r e s  
1.5H 109^

dT

39

G r o u p s
W i th in 2 . 7 H I 0 8 2 0
G r o u p s
Total i  1 . 8 l - ( 0 9 59

M id d le l i e  tw e e n 1 . 3 T ^ 0 9  ■ 3 9
G r o u p s
W i th in 2 .5 T ; i 08 2 0

G r o u p s
I 'o ta l 1 . 5 E I 0 9 59

B o t to m B e t w e e n 1 .71-+09 39’

j

G r o u p s
W 'ith in 3.1 HI 08 2 0
( j  r o u p s  
Total

i
1

2.01:1-09 5 9

M e a n  
s q u a r e s  

3 .8T^ I 0 7

1 .4 1 i^ 0 7

3 . 3 T ; i 0 7  

1.3T; i 0 7

4 . 4 1 i ( 0 7

1 . 5 H I 0 7

2 . 8 1 0

2 .6 0 8

2 .8 6 5
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Tabic 48. Analysis  shows the relationship between dilTerent layers zooplankton
production with P "

S u m  oT d r ' i M e a n T- S ig .
s q u a r e s s q u a r e s

S u r f a c e B e t w e e n  
( i  r o u p s

1. i t : 109 17 6 .3 T ; i 0 7 3.8.11 .0 0 0

W i th in 6 .9 l- ; i ( )8 4 2 1 .61-;t07
( i r o u p s
1 o ta l 1 .8 1 i i0 9 59

M id d l e 1 b e tw e e n  
G r o u p s

8 , 8 F . K ) 8 ” 17 5 .2 1 - : i0 7 3 .3 1 7 .001

W i t h i n 6 .5 F ,K )8 4 2 1 .6T ; i 0 7
Cj r o u p s
Total 1 .5T;K)9 59

B o t to m B e t w e e n
G r o u p s

1 . 7 1 i i 0 9  " \7 ' 6 .8 H  K)7 3 .2 9 3 .001

W i th in 3 .1 H  K)8 4 2 2 .1 1 '> 0 7
G r o u p s
Total 2 .01-;(09 59

1 a b l e  4 9 .  A n a l y s i s  s h o w s  th e  r e l a t i o n s h i p  b e t w e e n  d i lT e rc n t  s t a t i o n s  z o o p l a n k t o n  
p r o d u c t i o n  w i th  a m m o n i a

S u m  o f 7 it M e a n S ig .

S ta t i o n  I ik ' tv v c e n
G r o u p s

s q u a r e s  
1.3 l i t  0 9 19

s q u a r e s  
7.1 r: 1 0 7 ' “ 3 . 8 3 r .0 0 0

W i th in 4.2T; I 08 4 0 l o t : 107
( i r o u p s
Total 1 . 8 E I 0 9 5 9

S ta t i o n  2 B e t w e e n 1.1 T£-K)9 19 5.6T;-K)7 3 . 3 1 7 .001
G r o u p s
W 'ith in 3 .31^108 4 0 8 1 9 7 6 7 2
( j r o u p s
Total 1.41-; 109 59

S ta t io n  3 B e t w e e n 1 .5T ; i 0 9 19 7 .9 T ;K )7 6 .8  11 .0 0 0
G r o u p s
W i th in 4.61 •: 1-08 4 0 1.2T-: (-07
( j r o u p s

.. I’o ta l 2 . 0 H K ) 9 _ 59
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Table 50. Ana lvsis  shows the relationship between ciiiTerent stations /ooplankton
production w ith C O t

S ta t io n

S ta t io n  3

S u m  oT dr ' M e a n T
s q u a r e s 1 s q u a r e s

B e t w e e n 1 .6T:i()9 1 50 ' 3 .2 T :K )7 1
( j r o u p s
W i t h i n 1 .8 1 :1 0 8 9 2 . 0 T ; i 0 7
G r o u p s i
i o t a l 1 .8 1 :1 0 9 59

I k ' t w e e n 1 . 2 i ; i 0 9 5 0 2 .5 1 - ; i0 7 1
! ( j r o u p s

W i th in 1 .6 T : t0 8 9 1.81: ( 0 7
( j r o u p s

1 Total 1 . 4 i i i 0 9 5 9
B e t w e e n 1.81i K)9 ' 5 0 3 .5 1 -> 0 7
( j r o u p s
W i th in 2 . 0 T ; i 08 9 2 .2  T; 1-07
( i r o u p s
Total 2 .0 1 - ; t0 9 59

1 .577

1.388

1.588

S ig .

.237^

.3 1 2

l a b l e  51 .  A n a l y s i s  s h o w s  th e  r e l a t i o n s h i p  b e t w e e n  d i lT e re n t  s t a t i o n s  z o o p l a n k t o n  
p r o d u c t i o n  w i th  n i t r i t e

S ta t i o n  1

S ta t i o n  2

S ta t i o n  3

S u m  o f dT M e a n T' S ig .
s q u a r e s : sqLiares

B e t w e e n 5 .4 T ; i 08 16 3 . 4 T ; i 0 7 1 .195  ^ .3 1 0
( j r o u p s
W 'ith in I . 2 i ' : i 0 9 43 2 . 8 1 :1 0 7
( j r o u p s
Total 1 .8 1 :1 0 9 5 9
i k ' t w e e n 4 .3 1 :1 0 8 16 2.7T: I 0 7 1 .179 .3 2 2
( i r o u p s I
W i th in 9 .7 T ; i 0 8 43 2 .3 T : i 0 7
G r o u p s
Total 1 .4 1 :10 9 59
B e t w e e n ' L 81 i 1*09 ^ l 6 3 .9 1 :1 0 7 1 .2 6 6 .2 6 2
( J r o u p s
W i th in 2.01:1-08 43 3. i t ; 107
( j r o u p s
Total 2 . 0 T J 0 9 5 9  1
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Table 52. Analxsis shows the rclalii.)iiship between dilTerenl stations /ooplankton
produeli(.)n vvilh d issoKed oxsgeii

S ta t io n

S ta t io n  2

S ta t i o n  3

B e t w e e n
CiroLips
W i th in
( I r o u p s
i 'o ta l

B e t w e e n
C jro u p s
W i th in
( j  r o u p s
T o ta l
B e t w e e n
( j  r o u p s
W i th in
( j r o u p s
Total

S u m  o f dr !  M e a n 1-' S ig .
sqLiares t s q u a r e s
I .5 l - : i 0 9 3 9 : 378b:T07 2 . 8 1 0 .0 0 8

2 .7b; 1 08 2 0 1.4b; ( 0 7
j

1 .8 b  109 5 9

11

i
1.2 l i  (  0 9 3 9 1  3.1 H ) 0 7 1 .1 7 9 .0 0 6

2 . I F > 0 8 2 0 1.01-: 1-07

1.41-: K)9 5 9
1 .7 1 - i 0 9 3 9 1  4 .3 1 - ; i0 7 3.1 19 .0 0 4

2 .K b ; i0 8 2 0 1 . 4 i : i 0 7

2 .01 i 1  0 9 5 9

T a b l e  53 .  A n a l > s i s  s h o w s  th e  r e l a t i o n s h i p  b e t w e e n  d i lT e re n t  s t a t i o n s  z o o p l a n k t o n  
p ro d u e t i t ) i i  w i th  P "

S u m  o l '  
s q u a r e s

d f M e a n
s q u a r e s

T' S ig .

S ta t i o n  1 l^ e t w e e n
G r o u p s

1.11:1 0 9 1 7 6 . 3 i : ( 0 7 3 .8 3 1 .0 0 0

W 'i th in 6 . 9 i :  108 4 2 1.6b: 107
Ci r o u p s
Total 1 . 8 i : i 0 9 5 9

S ta t i o n  2 B e t w e e n
C jro u p s

8 .9T :K )8 17 5.2F. ( 0 7 ^  " 4 . 2 7 6 .0 0 0

W i th in 5. i t ; 1-08 4 2 1.2b:-K)7
G r o u p s
Total 1.4111 0 9 5 9

S ta t io n  3 B e t w e e n
G r o u p s

r'.'2i-:To9 ^ 17 7 . 0 i : ( 0 7 ' 3 r 8 3 T .000

W ith in 7 . 7 H I 0 8 4 2 1.81-:t07
( j r o u p s
Total 2 . 0 i : i 0 9 59
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