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Abstract

The effect of ammonium sulphate on hematological parameters of Oreochromis Nilotica were analysed
during this study. Fishes weighing about 10 g were exposed to 10% of the LC50 of ammonium
sulphate. Nile Tilapia was exposed to 60, 120, 180,240, 300 ppm of ammonium sulphate. After few
weeks, Red blood cells (RBCs), White bloodcells(WBCs), Haemoglobin like haematological parameters
were decreased in stressed fish when compared to the control with significant differences (p < 0.05).
Result of this study might be used to identify various diseases and stresses associated with the fishes.
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Objectives
e To study the effects of ammonium sulphate on water parameters on Nile Tilapia
e To study of lethal concentration of ammonium sulphate in Nile Tilapia fish.
e To study the effect of ammonium sulphate on the hematological parameters on Nile Tilapi.

Collection and maintenance of the fish Live fish of species O.nilotica were purchased from Fisheries
Research and Information Center (Inland), Hebbal Outer Ring Road, Bengaluru. The collected fishes
were all of even size and weight. Both the fish species were maintained in aqua- lab of CHRIST
deemed to be university, Bangalore under laboratory conditions separately in 20L plastic tanks for a
period of two weeks. To maintain the hygiene and water quality about half of the water was changed
daily. By using a low-pressure aerator pumps the dissolved oxygen (DO) level of the water is
maintained. Fishes were fed twice a day, with commercial pelleted feed with 28% protein in it. The
health of the fishes was observed daily and diseased and dead fishes were removed from the water tank
daily.

Visual examination of fish

during exposure Observations on the behavioural pattern of the fishes exposed to various
concentrations of ammonium sulphate shows certain changes like quick and uncoordinated movement,
increased opercular ventilation, respiratory distress, excessive mucus secretion within few hours of
exposure and with the increase in exposure time there is change in the body pigmentation of these
fishes and these effects are intensely shown by fishes at higher concentration.

Median lethal concentration (LC50 ) of ammonium sulphate Tilapia fish The medial lethal
concentration of ammonium sulphate on tilapia fish were found to be 167.23 ppm and 130.9 ppm
respectively using profit analysis in SPSS where logarithmic base is 10 with 95% significance (fig;
1&2). Tilapia fish at lower concentration (60 ppm) did not cause death of the fish after 96 hours of
exposure. While at concentration 300 ppm cause death of fish in 24 hours of exposure.

It is observed that the mortality rate is increasing with increase in ammonium sulphate Cumulative
mean mortality of exposed to different ammonium sulphate concentration during 96-hour exposure is
given in Table 1. Analysis of water quality parameters The analysis of water quality parameters helps
in supporting the primary data of hematological studies of Nile Tilapia . All the data were recorded 19

International Journal of Multidisciplinary Research Review, Vol.7, Issue-10, October-2021, Page- 32



m Research Paper IJIMDRR

-~ Impact Factor: 6.089
™" Peer Reviewed Monthly Journal E- ISSN —2395-1885
www.ijmdrr.com ISSN -2395-1877

from the beginning to the end of the determination of median lethal concentration (LC50).

Estimation dissolved oxygen consumption by Tilapia The dissolved oxygen consumption of fish
increases with increase in ammonium concentration and exposure time. The DO consumed by tilapia
fishis 2, 3, 9, 12, 14, 22 mg/L during 96 hours of exposure. The DO level of water decreases with the
addition of higher concentration of ammonium sulphate. When the fish are exposed to the ammonium
salt they feel stress and start consuming more oxygen thus there occurs a decrease in dissolved oxygen
content. The decrease in dissolved oxygen content is inversely proportional to the dissolved oxygen
consumed by fish (Table 3). In natural environments water pollution caused by ammonium salts has
significant effects in aquatic life.

Estimation free carbon dioxide production by Tilapia fish the free carbon dioxide level of samples
with ammonium sulphate concentrations increases with the increase in the ammonium sulphate
concentration due to high ammonium level. When fishes are exposed to various ammonium sulphate
concentrations, the free carbon dioxide level increases as concentration increases. The free CO2
produced by tilapia fishes at concentrations from 0- 300 were 3.8, 4.6, 7, 10, 11.8 mg/L respectively. .
The above results show an increase in free CO2 level with increase in ammonium sulphate
concentration. (Table 4) . 20

Hydrogen ion concentration (pH) The pH level of each fish tank with different ammonium sulphate
concentration in fish shows an increase with the as the concentration increases. pH values of water at
various treatments increase with the high ammonium concentration. Before adding fishes into the
ammonium salt the pH shows an increase as compared to the control set. This increase is due to that
high amount of ammonia that are alkaline in nature (pH- 10). After 96 hours of introduction of fishes
into these tanks also shows an increase in its pH level by the increase in ammonia content of water due
the lack of cleaning during this experiment. (Table 5).

Temperature The temperature inside a water tank does not show significant changes with increase in
concentration and time of exposure. The temperature found was 24.9- 25.2°C.

Haematological parameters The mean values of haematological parameters in this study are given
below (Table 5) Erythrocyte count in normal fish is 2.22, 10 6 mm-3 . The fishes exposed to the sub
lethal concentration of ammonium sulphate showed mean value Red Blood Cell (RBC) ranged from
2.22 £ 0.08 to 1.65+ 0.15 gL-1. Increase in the concentration of ammonium sulphate cause the drastic
decrease in the erythrocyte count. The result shows a significant decrease when compared to the control

Tablel. Cumulative Mean Mortality of O.nilotica exposed to different concentrations of ammonium
sulphate during the 96 hours exposure period

Time(Hrs) Oh | 24h 48h 72h 96h
Concentration(ppm)

0 0 0 0 0 0
60 0 0 0 0 0
120 0 0 1 1 1
180 0 0 1 1 3
240 0 1 1 2 3
300 1 1 2 2 4
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Table 2, Effects of ammonium sulphate on dissolved oxygen consumption In Nilotica at various
Concentrations

Sl.no| Concentration(ppm)Dissolved | Dissolved Oxygen| Dissolved Oxygen
oxygen Saltalone Saltant fish consumed by
fish
(mg/l) (mg/l) (mg/l)
1 0 8.0 6.0 2.0
2 60 11 4 3
3 120 14 6 9
4 180 19 7 12
5 240 25 10 14
6 300 30 8 22

Table3.Effects of ammonium sulphate on carbon dioxide consumption in O.nilotica at various

concentrations

Sl.no Concentration(ppm) Free CO2 Free CO2 | Free CO2
Saltalone Saltand fish | Consumed
(ma/l) (ma/l) By fish
(mg/l)
1. 0 41.8 47 6
2. 60 24.2 28 3.8
3. 120 19.4 24 4.6
4. 180 15 22 7
5. 240 10 20 10
6. 300 7 15 6

Table4. pH ion concentration of O.niloticus at 6hours of exposure

Sl.no. Concentration(ppm) pH pH
NH4SO4alone NH4S0O4 and
Fish
0 5.5 8.9
Table5.Effect of ammonium sulphate on different parameters in blood of the fish,O. nilotica
Sl.no Parameters Control 24 h 48h 72 h
TotalRBC count1076/cu.mm 2.22+0.08) 2.01+0.41] 1.89+0.24 1.65+0.15
TotalWBCcount10”/cu.mm 14.11+0.04 16.52+0.10, 17.31+0.16 | 18.61+ 0.08
3 Haemoglobin(Hb)(gms/dl) 5.70+£0.43 4.70+0.16] 4.12+0.24 3.01+0.43
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Figure 1: Lethal concentration of ammonium sulphate Onin the LC50(96hrs) (probitVslogconc).

Summary and Conclusion

The present study reveals that the inorganic fertilizer ammonium sulphate has a significant toxic effect
on freshwater fishes O.niloticus . So it is very important to give special concern during its discharge to
the aquatic environment because it is biodegradable in nature. The Lc50 value of the detergent was
estimated for 96hrs. The DO consumption, CO2 production, pH increases by exposing to increasing
concentrations. The present study also showed that the excess level of ammonium salt cause change in
haemotological parameters of these fishes which affect the health of fish leading to the death of fish. 31
After one-week red blood cell (RBC) count and Hb content decreased when compared to the control.

References

1. E.Trewavas, Tilapiine fishes of the genera Sarotherodon, Oreochromis and Danakilia.London,
UK: British Museum of Natural History, 1983

2. J Daget , J.P.Gosse , G.GTeugels , Thys Audenaerde Dfevan den, Check-list of the freshwater
fishes of Africa (CLOFFA). CLOFFA, 1991.

3. Pullin.R.S.V., M.L.Palomares, C.V.Casal and D.Pauly,(1997). Environmental impacts of
tilapias In: Fitzsimmons K, ed. Proceedings of the Fourth International Symposium on Tilapia
in Aquaculture. Ithaca, NY, USA, pp.554-572.

4. G.Ubong,Etim, I.I . Nabuk, M.P. Ekanim ,0Otu and Ubong, “Acute Toxicity of Ariel Detergent
On The Survival Of Fingerlings Of Nile Tilapia (Oreochromis niloticus),”International Journal
of Current Research.,Vol.7,no0.4, pp.14825- 14828, April, 2015.

5. M.Moses, M.S.P.Mtolera, L.J.Chauka, F.A.L.pinto,D.J.Koning, R.D.Houston and
C.Palaiokostas,“Characterizing the genetic structure of introduced Nile .

International Journal of Multidisciplinary Research Review, Vol.7, Issue-10, October-2021, Page- 35



