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Tolerance of Penaeus monodon larvae 
to cupric sulfate added in bath

By 

Jose T. Canto Jr.

The  to x ic i ty  o f  co p p e r ions to  va riou s  k in d s  o f  organ ism s has been re p o rte d  by a n u m be r o f 

inves tiga to rs  (F e rguson-W ood, 1975 ; W ilb e r, 1971). C o pper is used to  d e te r th e  g ro w th  o f 

b a c te ria l, fun ga l and p ro to z o a n  disease organ ism  in fishes (Davis, 1973 ; V an  D u ijm , 1973) and in  

the  p raw ns M a c ro b ra c h iu m  ro se n b e rg ii (F u jim u ra , 1966) and Palaem on serra tus  (D e lves-B roughton  

and P oupa rd , 1975). Larval Penaeus m o n o d o n  are h ig h ly  susceptib le  to  m any p ro to z o a n  e c to c o m ­

mensals, to  th e  fungus L a g e n id iu m  and o th e r m ic roorgan ism s. E ffe c tiv e  c o n tro l measures fo r  

these parasites have n o t y e t  been established . The  response o f  larval P. m o n o d o n  to  c u p r ic  ions 

is n o t  k n o w n  and th is  pape r presents p re lim in a ry  resu lts on th e  to le rance  o f  va rious stages o f 

P. m o n o d o n  larvae to  d if fe re n t  co n c e n tra tio n s  o f  co p p e r su lfa te .

Zoeae (Z 1 ), m yses (M1 ) and postla rvae  (P1 ) w ere exposed to  c o p p e r su lfa te  a t c o n c e n tra tio n s  

o f  0 .0 2 5 , 0 .0 5 , 0 .7 5 , 0 .1 , and 0 .2  pp m  fro m  24  to  96  hours. The n u m be r o f  su rv iv ing  larvae were 

c o u n te d  a t th e  end o f  each 2 4 -h o u r p e rio d  and the  percentage o f  surviva l is de te rm in e d  fo r  each 

dose level. The L C 50 fo r  each o f  th e  larval stages was in te rp o la te d  fro m  the  data w henever 

possib le . Th ree  tr ia ls  w ith  2 rep lica tes pe r t r ia l were c o n d u c te d . The phys ico -chem ica l 

ch a ra c te ris tic s  o f  the  ba th  take n  be fo re  and at th e  end o f  the  e xp e rim e n ta l p e rio d  show  

in s ig n if ic a n t d iffe re n ce s  be tw een in it ia l and f in a l values in each tr ia l (Tab le  2).

T ab le  1 shows the  response o f  the  d if fe re n t  stages o f  P. m o n o d o n  larvae to  va rious levels 

o f  c o p p e r su lfa te . Results in d ica te  th a t  m o r ta l ity  rates o f  all larva l stages increased w ith  exposure 

t im e  and th a t  m o r ta l ity  rates o f  th e  e x p e rim e n ta l g ro up  is h igh e r tha n  th e  c o n tro l.  In te rp o la tio n  o f 

the  LC 50 is possib le o n ly  fo r  the  4 8 -h r and 7 2 -h r exposure tim es  fo r  b o th  zoeae and myses and fo r  

th e  4 8 -h r exposu re  t im e  fo r  the  postla rvae . T h is  is due to  the  h igh surviva l percentage o f  the  2 4 -h r 

g ro u p  and the  lo w  surviva l percentage be lo w  50% ) o f  th e  larvae exposed fo r  96  hours. The 4 8 -h o u r 

LC 50 fo r  Z 1 ,  M 1, and P1 are 0 .2 2 5 , 0 .3 5 0  and 0 .1 2 5  pp m  respective ly  (Figs. 1, 2, and 3). 

Postlarvae seem to  be m ore  sensitive th a n  e ith e r o f  th e  2 larval stages hav ing  a lo w e r 4 8 -h r LC 50 

and a lo w  surv iva l ra te a fte r  72  hours.

O bse rva tions w ere also m ade on some behaviora l and p h ys io lo g ica l e ffec ts  o f  co p p e r su lfa te  

on th e  trea te d  larvae. The larvae w ere observed to  lose th e ir  balance and were le th a rg ic , p ro d u c in g  

fe w  s w im m in g  m ovem en ts  so th a t  th e y  w ere m o s tly  c o n fin e d  to  the  b o tto m  o f  the  aquaria. 

M o r ib u n d  larvae observed u n d e r th e  m ic roscope  had a fas te r b u t  w eak he a rtbe a t com pared  to  

h e a lth y  larvae. S lig h t o r  co m p le te  loss o f  fee d in g  a b il i ty  in d ica te d  by e m p ty  guts and de layed 

m o lt in g  o f  Z 1 to  Z 2 w ere also no ted .

C o p p e r su lfa te  is k n o w n  to  a ffe c t va riou s  ph ys io log ica l a c tiv itie s  o f  an im als. In fishes, 

CuSO 4 com b in es  w ith  m ucus to  cove r th e  b o d y  and g ills  fo rm in g  an in so lu b le  co m p o u n d  w h ich  

se rious ly  in te rfe re s  w ith  re s p ira tio n  lead ing  to  dea th  by  a s p h y x ia tio n  (E llis , 1937 ; E richsen-Jones, 

19 64 ; Leon te , 1972). Damage to  c e llu la r  m em brances due to  the  fo rm a t io n  o f  inso lu b le  cop pe r 

com p lexes  w ith  th e  lip id e  fra c t io n  o f  ce ll m em branes has also been rep o rted  (Z e ito u n  

et. a l., 1969).
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A  c u rso ry  e x a m in a tio n  o f  th e  data reveals h ig h ly  va riab le  resu lts  fo r  th e  in d iv id u a l tr ia ls  

in d ic a tin g  th a t co p p e r su lfa te  exe rts  a w id e  spectrum  o f  ph ys io lo g ica l e ffe c ts  w h ic h  c o u ld  lead to  

the  death o f  the  larvae. I t  shou ld , how ever, be no te d  th a t  a lth o u g h  th e  LC 50 values are im p o r ta n t  

in  assessing th e  e ffec ts  o f  to x ic  chem ica ls  such as co p p e r su lfa te  on organ ism s, o th e r w o rk e rs  

suggest m uch lo w e r co n c e n tra tio n s  (e.g. 0 .0 1 -0 .0 5  o f  the  LC 50 values, M o u n t and B rungs, 1967) 

o f  these chem ica ls  fo r  th e  p re ve n tio n  o r c o n tro l o f  parasites and diseases. F u rth e r research such 

as the  responses o f  organ ism s fed  to  th e  larvae to  th is  chem ica l have to  be u n d e rta k e n  since the 
to x ic  e ffec ts  o f  c o p p e r m ay be repressed o r  he igh tened by the  m e ta b o lic  a c tiv itie s  o f  these feed 

organisms.

Tab le  1. To le rance  o f  Penaeus m o n o d o n  larvae to  va riou s  levels o f  c o p p e r 

su lfa te  given in  ba th  fo r  24  th ro u g h  9 6  hours.

Dose (ppm ) 

Stage

E xposure

h r

Mean S urv iva l In te rp o ­

la ted 

L C 50
0 .0 0 .0 2 5 0 .0 5 0 0 .0 7 5 0.1 0.2

Z11/

24 39 .17 38 .67 34 .0 3 6 .8 3 3 4 .3 3 33 .3 3

48 35 .17 3 3 .3 3 2 9 .3 3 3 3 .8 3 3 0 .3 3 2 6 .1 7 0 .2 2 5

72 29 .0 3 0 .3 24 .5 24 .8 22 .1 7 13.7 0 .0 5 2 5

96 23 .16 2 3 .0 18.6 14 .83 15.5 2 .6 6

M 1 / 24 4 0 .8 3 3 6 .3 3 39 .5 4 1 .1 6 41 .6 7 38 .5

48 33 .67 33 .6 7 30 .1 7 3 2 .5 0 3 4 .5 28 .8 0 .3 5 0

72 26 .0 25 .5 2 3 .3 26 .5 27 .3 3 20 .17 0 .0 5 7 5

96 22 .6 6 21 .5 16.5 19 .83 13 .66 13.0

P11/ 24 4 3 .1 6 3 8 .3 3 37 .67 35 .0 3 6 .3 3 39 .0

48 31 .0 27 .67 30 .67 2 1 .8 3 30 .1 6 2 6 .8 3 0 .1 2 5

72 21 .8 3 17.5 2 4 .3 3 18.5 23 .6 7 18.33

96 14 .33 12.16 17 .83 15.0 16 .33 14.66

T ab le  2. Average range o f  w a te r q u a lity  pa ram ete rs in  all 

tr ia ls  co n d u c te d .

T em p. (°C ) S a lin ity  (p p t) PH DO  (p p t) A lk a l in i t y  (p p t)

Z11/
2 6 .5 -2 8 .4 5 2 5 .8 -2 6 .0 8 .4 -8 .4 4 7 .4 -8 .2 5 15 4 .8 -1 7 1 .5

M 11/ 2 6 .0 -2 7 .3 2 6 .8 -2 8 .6 8 .3 6 -8 .4 4 7 .7 -8 .0 14 2 .5 -1 46

P11/ 2 5 .8 -28 27 -3 2 -2 9 .4 8 8.38-8-41 5 .3 5 -8 .2 157-177

1 /Based on 6 tria ls
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Figure 1. Survival o f P. monodon Z 1 in 5 levels o f copper sulfate
given in baths fo r 24 through 96 hours
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Figure 2. Survival o f P. monodon M 1 in 5 levels o f copper sulfate
given in baths fo r 24 through 96 hours
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Figure 3. Survival o f P. monodon P1 in 5 levels o f copper sulfate
given in baths fo r 24 through 96 hours
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