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ABSTRACT 

lIQillacluture continues to suffer from ~1I1""'J" and this has reswted in the decline 

The effect 

and 

canacitv. This 

them wlnerable to a of or 

was carried out to ;nv_tim.ll .. the effect of zinc and lead on the hatched eggs, and zinc 

and copper on soo,wnmll and hatl~hirlg of eggs from mature female Penaeus indicus. The eXJ:lefilmelrlt for 

each metal was conducted separal:ely 

In the OO!;t-SlDaVmlllll .. '''''''''''''m ..... t hatched eggs were counted and eXlllOsc~ to 10.0 and 100 

ppm of zinc and lead to see the effect of the metals on of the eggs and survival of the 

hatched eggs. Concentrations 0.1 and 1.0 ppm of zinc and lead did not show difference of 

ha~h rate among each other but 10.0 and 100.0 ppm of zinc lead gave lower hatch rate as 

... ""n ... " .. -'I with the lower concentrations. Ha~h rate failed at 100.0 ppm of both metals. 

In the pre,·sJ»lwning "Y1' ... ""~,,, ... t rc~v-t()-sl:lavm females were to 1.0 and 10.0 ppm 

of zinc and copper to the effect of the metals on soa,wninll and rate. 

Concentrations 1.0 and 10.0 ppm of zinc and copper gave sigJ!lifilC81rtly lower hatch rate as COI1!lpare<i 

to 0.0 and 0.01 ppm of the metals. Ha~h rate failed at 1.0 and 10.0 ppm of the 

metals. 

In the EDT A females were to 0.1 ppm of zinc and copper all 

and 1.0 and 10.0 ppm of EDT A in the case of zinc and 0.1 and 10.0 ppm of 

EDT A in the case EDT A treatment for zinc and tanks 

showed that there was SlgIlln(;aIlt difference in h~h rate between the EDT A treated and non-EDT A treated 

there was no difference between the different EDT A treated tanks. Hatch rate 

col1!lpl,etellv failed in the non-EDT A treated tanks. There was also no signitiicatlt difference in snawnl~d eggs 

in all the EDT A and non-EDT A treated tanks. 
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Figure J silo\\'8 the trend of" the mean halch rale under ditl'erent COIlcentralions of zinc. 

The mean hatch rate drops drastically from 10,0 ppm and reaches 7e1"0 ,,·hen the 

concentration is 100.0 ppm. 

mean hatch rate vs different zinc 
concentrations 

_ 120 

~100 
~ 80 

~ 60 . " o 
:: 20 
, 0 

OOppm 0,1 ppm 1,Oppm 10,0 1000 

wm '''" 
zinc concentrations 

Fig J. riO[ of"mean halch rate at difTerenl concenlrations of zinc, 

4.2. Post-spawning for leltd 

'Inc rukey HSD analysis for the effect of diftcrcnt lead concentralion, On halch mte of P. 

indicus ('I able 2) shO\vs thai only 100.0 ppm of lead brings aboul a signiJicant decline in 

hatch rate. where lhe hatch rale complelely fuils. 
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Concentrations 0.0 ppm 0.1 ppm 1.0 ppm 10.0 ppm 100.0 ppm 

Of Ielid M .. n.63:t13.60 M~77.79:!:18.79 M-67.12:t17.82 M=71.25±27.23 M=O.OOO 

0.0 ppm 

0.1 ppm 1 000000 

1.0 ppm 0.757469 0.747026 

10.0 ppm 0.950127 0945543 0989892 

100.0 ppm 0.000123 0.000123 0.000123 0.000123 

Table 2. Tuke) HSD analysis for the etTeet of lead treatment 00 hatch rate of 1'. indicus. 

M is the mean hatch rate under dinerent lead concentrations. Ilighlighted dillerences are 

significant at p -<: (0.05). 

Figure 4 ,how> the trffid of mean hatch rate under different conccntrations of lead. At 

100.0 ppm of lead there is no hatching or P. indicu'" eggs 

-~ • , 
< 

" • < 
0 • • , 

mean hatch rate vs different lead 
concentrations 

'" 
"" 00 

'" ~ 
" , 

O.Oppm 0.1 ppm 1.0 ppm 10.0 100.0 

"'" "'" tead concenlrations 

Fig. 4. Plot of mean hatch rate at different concentrations of lead. 
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Conccntrati"n~ •• 
.~ 

Ohioc 

0.0 ppm 

0.01 ppm 0,156256 

().1 ppm ,0,040745 

1.0 ppm 0.037839 

10.0 ppm O,01C1106 

0,01 ppm 0.1 ppOl 

0,921690 

0.965463 0.999414 

'0.765310 0.999159 {I.984349 

Tahle 5. Tukey HSD analysis for the effect of7inc ~()m;en!rJ.li()ns on spawned eggs of P. 

i"dicus. M is the mean spawned eggs at dillcrent zinc concentrations. Highlighted 

differences are signilicant at p" (O.OS). 

Figure 5 shows the trend of mean hatch rate under diJTerenl Line concentrations. Hatch 

rate fails star1ing [",m 0.1 ppm zinc. 

~ 

• , 
< • • < 
• • • E 

mean hatch rate vs different zinc 
concentrations 

"" W 

"' 
" 
" 0 

O.Oppm 001 0.1 ppm 1.0 ppm 10,0 

""" """ zinc conetontratlons 

Fig. 5. Plot "fmean halch rale at dirferent concentrations of zinc. 
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mean hatch rate vs different 
concentrations of copper 

O_Oppm 0_01 O.1ppm10ppm 10_0 

""" ",m 

copper concentrations 

Fig. 6. Plot ofm<'an hatch rate at different cOIlcentrations of copper. 

4.5. EDTA Tm:ATMENTS 

4.5.1. Zinc 

Table 8 shows that there is significant difference in the hatch rak betw~~n 0.1 ppm zinc 

and 0.0 ppm EDTA and the OIher conccntralion." "her~a., there i< no <ignificant 

ditTcrence 3mOllg the rcm3ining treatm~nts. The hatch rate ha., greatly improved in the 

laler conccntmtions. 
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Conccntrntions 0.0 ppm EDTA 0.1 ppm EDTA 1.0 ppm EDTA 10.0 ppm EDTA 

.. fEDTA M--o.OOO M=43.92±26.27 .M=51.43±10.25 .M=55.70±22.62 

0.0 ppm EDTA 

0.1 ppm EDTA 0.010842 

1.0 ppm EDTA 0.007632 ,0.945092 

, 
10.0 ppm EDTA 0.001544 0.718864 0.989080 

Table 8. Tukey HSD analysis for the effed of EDTA treatment On the hatch rate of 

deliberately line polluted spawning tanks of /'. indicl<s . . ] he concentration of zinc in all 

cas~s "a~ 0.1 ppm. M is th~ mean hatch rate at ditTeren! EDT A concentrations and 0.1 

ppm zinc. Highlighted differences are significant at p < (0.05). 

There is no signitlcant difference among all the treatments in the spawned eggs (Table 9) 

but the spa"''Tled eggs have improved as the EDT A concentration increased. 

Cuncentrations '0.0 PI"" EDTA 0.1 ppm EDTA 1.0 ppm EDT A 10.0ppmEDTA 

of EDT A M=2S427±2-4848.!M M:'(8328±2S12T AS 'M .... 5955tl0416.15 M=05541m±358SS.22 

0.0 ppm EDTA 

0.1 ppm EDTA 0.562443 

1.0 ppm EDTA 0.717787 0999378 

10.0 ppm EDTA 0.339530 0.969293 0.960824 
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Table 9. Tukey HSD analysis for the elred of EDT A treatment on tbe spawned eggs of 

deliberately zinc polluted spawning tanks of 1'. indicus. The concentration of "inc. in all 

cascs. was 0.01 ppm. M is the mean 'pawned eggs al dill"erent EDT A concentrations and 

0.1 ppm zinc. Higblighted differences arc significant at p < (0.05). 

Figure 7 shows that the improved hatch ratc of P. indicu8 as the EDT A wncClltration 

increased. In the casc where there is no addition of EDTA (0.0 ppm). the hatch rale 

completely fails. 

,,>0 
~ 

~ " ~ eo 
" ~ " 0 

" " • • • , 

mean hatch rate vs EDTA 
concentrations 

0.0 ppm O.lppm 1.0ppm 100ppm 

EDTA concentrations 

Fi\:_ 7. Plot of mean hatch rale at different con<;entrations of ED"j"A treatments on ,inc 

polluted spawning tanks. 
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4.5.2. Copper 

There is significant diftcrcncc in the h31ch rate between the trc31ment (0.1 ppm copper 

and 0.0 ppm EDT"') and the other treatments, whereas there is no signilicant difference 

belween the remaining treatments. 

Concentrations 0.0 ppm EDTA 0.1 ppm EDTA 10.0 ppm EDTA 

of EDT A 'M-"O.ooO M-41.99t22,39 M~64.10t11.2'" 

0.0 ppm EDTA 

0.1 ppm EDTA ,0.000296 

10.0 ppm EDTA 0.000118 {I.119571 

Table 10. Tukey HSD analysis lilT Ihe elTect or EDTA treatment on the hatch rate of 

deliberately copper polluted spavvning tanks of 1'. indicus. The copper COIlccntration was 

0.1 ppm in all cases. M is Ihe mean hatch rale at dilTerent EDTA concentrations and 0.1 

ppm copper. Highlighted differences are significant 31 p < (0.05). 

rable 11 shows that there is no significant difference of spawned eggs among all the 

EfHA treatments of copper. 
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Conccntr:atinns 0.0 ppm EDTA 0.1 ppm EDTA 10.0 ppm EDTA 

of EDT A M~55656.t33082 M~52378:!:28732 M~45669:!:25996 

0.0 ppm EDTA 

0.1 ppm EDTA 0.982933 

10.0 ppm EDTA 0.826792 0930465 

Table 11. Tukey HSO analysis lor tbe etlect or EOTA tr~atment On the spawned eggs of 

deliberately copper polluted spawning tanks of 1'. indicus. Thc copper conccntration was 

0.1 ppm in all cases. M is th~ mean spawned ~ggs at different ED 1"A concentrations and 

0.1 ppm copper. Highlightcd differenccs are significant at p < (0.05). 

Ihe plot oi" m~an hatch rat~ vs EDT A treatment oi" copp"r polluted spawning tanks 

(J-igurc 8) sllows the dramatic increase ofhAtcll rate as LOTA concentrAtion increascs. 

w 
-" ~'" ~50 
0 ., • • '" 0 

0 " , 
" • 0 

mean hatch rate vs EDT A 
concentrations 

0.0 r>P'Il 0.1 r>P'Il 10.0 ppm 

EDTA concentrations 

Fig. 8. Plot oi"me-dIl hatch rate at difTer~nt concentrations of ED I'A treatments on copper 

polluted spawning tanks. 
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