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~ater pollution epis~es have focused the attention 
of many scientists ana also of public on the environ- 
mental problems. ~ater pollution not only affects 
the health anO welfare of the people but also =amages 
vegetation ana proK~rties. Heavy metals ~ischarged by 
number of irnustzies aO~ed into the aquatic ecosystem 
cause several irregularities in fish physiology 
(Doudoroff and ~atz 1950t ~anglan9 anU 14allozan 197%; 
sehgal e_~t ~. 1984). Xnformation on the toxicity of 
heavy metals to fish has been summazisea by some 
workers (Spehar e t al. 1980; ~axena and Pazashri 1983) 
Factors influencing the toxicity of zinc coi~oour~s anO 
their mode of action on fish as well as ocher animals 
have been reviewed a~ discussed by s~ia~oze (1964). 
Still the toxic liB~ts of heavy metals uo fishes 
appear to be very limited. The purpose of thi~ investi- 
gation was to examine the acute toxicity of zinc to 
L. reticulatus and sublethal toxicity to 9onads of 
L. reticulatus after a long term exposure (20 days) 
to zinc. 

All bioassays were conducted with adult ~. re ticuiatu s 
(length 2.0 +_ 0.51 cmt weight 70 +_ 2.78 rag) obtained 
from Mahakal pond in the vicinity of Uj3ain, lnaia. 
The fishes were held in large aquaria for acclimati- 
zation to the laboratory1 conditions. The fish were 
fed with macerated prawn po~ez each aay but not fed 
for two days prior to testing nor during the course 
of the toxicity tests. Acute toxicity tests have 
been done for the heavy metal, zinc sulDha~e. After 
48-h acclimatization to the laboratory co~itions 
static 96-h ~C. ana ~.Cln n bloassays were carrie out 
on both male a~ female ~sh. Sdatic bioassays 
~ere performed by exposing various concentrations of 
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zinc sulphate. The 96-h LC 5_ its 95>~ confidence limits 
and slo~ function of line ~re evaluated as per method 
recommended by Litchfiel~ and ~Alcoxan (1949). Log 
probability plot of per cent mortalities versus con- 
centrations was analysed. The zinc from diluent water 
was removed prior to these tests. The specimens 
exposed to diluent water were taken as control. 

The wate~ was analysed at 24-h interval to determine 
the dissolved oxygen, biological oxygen ~emand, chemi- 
cal oxygen demand, total hardness, alkalinity, free 
carbonaioxide, chlori~e, p~ an~ temperature as recom- 
mended in stanaazu metes (APmA, A~,~ ar~ ~P~F, 1975). 
The physicochemicai analysis of control ar~ test 
water was carried out as entered in Table i. 

Table i. Physicoche~rAcal ~ata os the water 

P ar emete r s Co nt zo 1 
water 

AfteI t ze atlne rfc 
with zinc sulphate 

Oissolved oxygen (mg/~ 6.7._1.3 

Liological oxygen 5.4+_1.1 
demand (rag/L) 

Chemical oxygen ~emand 15+--1.9 

(mgl~) 
Total hardness (m~/L) 134#_2.6 

Total alkalinity (m~/L) 90+_i.% 

phenolphthaiein alkali- 9. i+_i .5 
nity (mg/L) 
Chloride (mq/L) 19.2+--1.7 

Free c~rbon dioxide(rag/L) 0 

p~ 8.4-_l. 1 
o 

TeK~e r ature C 22+-1.8 

5.8+_1.2 

S.~_1.0 

2~_I.S 

85+i. 2 

5.5-_I. i 

19.2+_1 �9 6 

0 

8.3+1 �9 1 

22+--1.8 

The long term response of zinc to gonads of ~ebistes 
reticu~atus were also carried out. i~iale an~ female 
fishes %ere exposed to 300 an~ 278 mg/~ concentrations 
of zinc for twenty days respectively. 'Zest solutions 
%~re prepared from stock solution. In each case 
static bioassays were employee. T~e fishes were 
sacrificed on 21st day. Gonads were dissected out, 
%~eighed arm fixed in aquous bouin's fluid. ~erial 
paraffin sections were cut sagittaly an~ stained with 
Delafiela's haematoxyiin an~ eosin stalns, the 
Gonosomatic index (~I) were calculated (Pick=oral 
(1953). The number of cysts contair~ing different stages 
of oogenesis and spermato@enesis were counted in 
sections of gonaes in tzeate~ end con~zol fishes. 
Statistical comparisons were done by ~tusent 't' test. 
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The result of water analysis are given in Table 1. 
Total hardness of the water was high an~ the range 
was 118-134 mg/L. The high alkalinity was also observ- 
ed with zinc. Das (1978) opines that high alkalinity 
indicates pollution. ~)unt (1966) reported the effect 
of total hardness and pH on the acute toxicity of 
zinc to selected fresh water fishes. They agreed 
that pH 7.5 an~ high value of total hardness, reduce 
the ~)rtality rate in the solution of zinc sulphate. 
But the investigations made by Holcombe e_.tt ai.(1978) 
with acute toxicity of zinc to rai~Dow and brook 
trout were due to increase in the pH with increasing 
hardness and alkalinity. ~imilar observations were 
also made in respect of zinc sulphate. 

The 96-h LC 25, 50, 75 bioassays, slope function and 
confidence- limits for female arm male fishes are 
shown in Table 2. 

Table 2. Bioassay LC 25,50,75 value slope functions 
and 95~ confidence lir~ts of fish L~istes 
reticulatuss (Peters)for zinc sulphate 

Fish No.of 96-h LC ~lope function, 
fishes ,mq/', ]~ 95~ confidence 

LC 25 LC 50 ~C 75 limits 
t US (m~/~) 

. _  _ . . . .  . , 

b~ale 20 240 300 375 1.37 ( 27 2. i- 332.4) 

~male 20 212 278 325 i. 30(251-30-326.4) 

No mortality was recorded in control fish for 96-h. 

The male and female fishes exposes to t~ sublethal 
concentration of zinc sulphate for 20 days exhibited 
profound changes in gonads. In the control ovaries 
the oocytes were found dispersed along the wall of 
cavity an~ were comparatively small in size. Youn~er 
germ cells such as oogomia and oocytes were small 
with little cytoplasm, large nucleus ar~ nucleoli. 
The immature oocytes were larger than oogonia. The 
maturing oocytes exhibit yolk vesicles while the 
mature oocytes were in yolk accumulation phase. The 
female fish exposed to sublethal conoentzation (278 
rag/L) of zinc displayed the typical histological 
character5 of increased percentage of atretic oocytes, 
reduction in percentage of mature oocytes, pyMnotic 
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nuclei, numerous small vacuoles in cytoplasm. ~o 
apparent alteration was indicate= in contr<: ~isn 
during the experimental periods. The C~I after twenty 
days treatment decreased significantly (Table 3). The 
percentage of different oogenetic states in control 
and treated fishes are gi~n in Table 4. 

Table 3. Gonosomatic ir~ices of female ar~ male 
Labistes reticulatus (peters) after 20 days 
treatment of zinc sulphate 

Groups 

,, . . . .  , ,, �9 ,, , , 

~o.of Body weight ~eight Gonosomatic 
fish _ [mu) of ir~ices 

Before After 9onads (~X) 
zinc ex- zinc ex- (rag) 

su re po su re 
~ an*-~E ~e an*-~ ~ an*-~ ~e an*_~ 

~males 
( co nt rol 
group ) 

I0 68.1.-0.95 68.5*_0~ 6.2.-1.31 9.19.-7.12 

Females 
(Subleth 
al zinc 
t re ated ) 

Male s 
(Control 
group ) 

~ial e s 
( Sub- 
lethal 
zinc 
t re ated ) 

10 68.0.-0.12 60.1.--0.13 4.~+__1.23 7.b2~__0.01" 

I0 68.5.--1.22 61.3-__1.21 ~.3.-1.25 4.21~1.40 

I0 68.0+__1.22 61.2~i.02 4.2.__1.20 6.81,__i.02" 

* pL_ 0.00z 

The testis of control fish looke~ al~ost spherical in 
structure. ~t was packe~ with numerous acir~i bourK1e~ 
by peritonial membrane. The semir~ferous tuDules were 
absent. Sach cyst represente~ a particular stage of 
spermatogenesis viz. spermatogonia, spezmatocytes, 
spezmatlds, spermcysts and spermatophores. 
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Table 4. Percentage of different oogenetic stages in 
Lebistes ~ (Peters) after twenty 
days treat~ent of zinc sulphate 

Ooge netic stages Control fishes 

ane_~m 

~ublet hal zinc 
treate~ :J ~hes 

~e an~S~ 

Oogonia 

Immature oocytes 

~4atuzing oocytes 

Mature oocyte s 

At retic oocyte s 

8. ~I. 23 

24.0+_1.70 

30.0+_0.52 

33.0*_0.92 

5.0~_i. 12 

12.0-_0.32 * 

45.0*_I. 37 

11.0+_0.34~ 

11.0+_0.20* 

21.0~_0.40* 

- p/..o.ool 

The fish treated wi~h sublethal concentration (300 
rag/L) of zinc sulphate for 20 days exhibited azastic 
changes in the testis. The elaborate vacuolization 
was observed in spazmatocytes. The cysts of spermato- 
gonia, sparmatocytes, sparmatids and sperms exhibit- 
ed significant reduction in their counts (percentage). 
A remarkable increase in the percentage of atzetic 
spermatophores population was observe~ in all exposed 
fishes (Table 5) 

Table 5. Percentage of different spezmatogenetic 
cysts in Lebistes ~ (Peters) 
after twenty days treatn~nt of zinc sulphate 

Spermato ge netic stages 

Spa rmato go ni as 

Spe rmatocyte s 

Spe treaties 

Spe rmatopho re s 

At retic spermato- 
phores 

* p / 0 . 0 0 1  

Control fish 

10.2 +_ 2.13 

43~0 ~ 1.21 

15.0 *_ 1.60 

25.0 *_ 1.50 

7.0 e_ 1.24 

~ublet hal zinc 
t re ate u fisne s 

8 * 2.01 

37 *_ I. 50 

11 *_ 1.40" 

lb *_ 1.25" 

31 *_ 3 . 1 "  

Sublethal e x p o s u r e  of zinc to ~ b i s t e s , ,  reticulatus 
inhibited ti'~ gonadal response in both female an~ 
male fishes. ~ome scientists reported that the pollu- 
tants disturb the normal histology and function of 
reproductive organs in fishes (~ehgal et al. 198%; 
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Saxena and Garg 1978). the results os the present 
investigations on the treatment with zinc were four#/ 
to be the same as reported Dy ~axena an~ Garg, 1978. 
The histological abnormalities, low percentage of 
mature oocytes an~ high percentage of atretic oocytes 
~re found in treated group. Sehgal et al. (1984) 
reported the comparative effects of two heavy n~tal- 
lic salts on the testis of ~ _ ~ s  reticulatu~ and 
noted that both pollutants produced deleterious 
effects on the spermatogenesis. The present investi- 
gations are in good agreement with the a~ove refer~ed 
report. The C~I decreased significantly in ~otn 
female and male fishes which reflect the lowered 
gonadal activity in zinc exposed fishes. The effect 
of heavy metal pollution on fish testis was further 
determined (Ahsan arm Ahsan 1974; Sangalan 9 an~ 
0 Halloran .974). h~ith this knowledge we can say 
that pollutants lake heavy i~etals cause deleterious 
effects on fish. 
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