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ABSTRACT 
Fertilizer CAN decreased haemoglobin, red blood cell count and haematocrit 25.15%, 
28.58% and 34.61% respectively below control in fish, Clarias batrachus, total leucocyte 
count (TLC), at higher concentrations and shorter exposures increased gradually and 
reached the peak when the fishes died.  
Keywords: Fertilizer, Calcium Ammonium Nitrate, Haematotoxicity and Fish.  
 

INTRODUCTION  
CAN is one of the commonest fertilizers used for increasing crop production in India. 
Nitrates are naturally present in soil, water, plant material, meat and in small concentration 
in air (1-40 μg/m3). The level of nitrates increases in cultivated soil and in water, due to the 
use of commercial nitrogenous fertilizers and by the return of water, derived from animal 
husbandry and other sources to the soil. The plant species also influence the nitrate content 
of the crops by environmental and genetic factors and by agricultural management 
practices. In plant products presence of high content of nitrates, due to the use of excessive 
amounts of nitrogenous fertilizers, may become dangerous to human health. Highly toxic 
nitrates are produced either by bacteria or by enzymatic conversions during long transports. 
In fishes, a large number of workers have observed the toxicities of ammonia, nitrates and 
nitrites (Mukhopadhyay, 1977; Sathyanesan et al, 1978; Swift, 1981; Chatterjee 
Bhattacharya, 1983; Thurston and Russo, 1983; Begum et al., 1984). 
Haematotoxic stress of fertilizer CAN to fishes has not been studied in detail so far. Hence, 
the experiment was planned to see its haematotoxicity to fish, Clarias batrachus. The results 
are presented in this paper.  
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MATERIALS AND METHODS  
Haemoglobin, total erythrocyte count, haematocrit and total leucocyte count of fresh water 
commercial fish, Clarias batrachus were measured (Trivedi et al., 1989 a, b, 1990). The 
fertilizer Calcium Ammonium Nitrate was purchased from Government Approved 
Agricultural Shop, Daliganj, Lucknow).  
 

OBSERVATIONS AND RESULTS  
 
Water Characteristics 
Water characteristics analysed before and at the end of each experiment (Table – I) were 
well comparable. pH, after dissolving different amounts of fertilizer increased slightly, 
indicating that medium became basic. 
 

Table 1. Water Characteristics after dissolving Calcium Ammonium Nitrate fertilizer at 
different time intervals and concentrations with the fish, Clarias balrachus. 

Parameters 

Fertilizer 
concentrat
ion (g/L) 

Exposu
re Time 
(hr) 

Room 
temp 
(0C) 

Aquari
a 
temp 
(0C) 

pH Hardne
ss 
(total 
ppm) 

Hardness 
(perman
ent ppm) 

Alkalinit
y 
(methyl 
orange 
ppm) 

Dissolve
d 
oxygen 
(ppm) 

0.00* 00* 
144* 

29.0* 
28.5* 

23.5* 
23.2* 

7.00* 
7.02* 

182* 
162* 

182* 
162* 

255* 
285* 

7.60* 
7.00* 

9.30 00 
144 

29.0 
30.0 

23.7 
24.2 

7.05 
7.20 

179 
152 

179 
152 

435 
402 

7.45 
7.20 

11.40 00 
120 

29.0 
29.2 

24.0 
24.6 

7.08 
7.25 

172 
858 

172 
858 

445 
415 

7.60 
7.25 

13.60 00 
96 

29.0 
21.5 

24.3 
24.9 

7.25 
7.45 

173 
165 

173 
165 

465 
455 

7.85 
7.20 

15.80 00 
72 

29.0 
29.5 

23.5 
24.8 

7.35 
7.60 

168 
162 

168 
162 

490 
460 

7.80 
6.95 

17.50 00 
48 

29.5 
29.4 

23.2 
24.2 

7.40 
7.51 

154 
146 

154 
146 

520 
580 

7.85 
7.00 

20.90 00 
24 

29.5 
29.3 

22.9 
23.3 

7.54 
7.68 

143 
121 

143 
121 

570 
595 

7.60 
6.90 

* Control values 
  
Haemogolobin  

At lower concentrations (9.30, 11.40 and 13.60 g/L), the haemoglobin content in 
initial exposures were high, but in prolonged time intervals of 144, 120 and 96 hours the 
fishes died (Fig. 1-A). The fish mortality may be due to haematotoxic stress and failure in 
adjustment of body mechanism.  
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Fig: 1-A  Effect of Fertilizer Calcium Ammonium Nitrate on Haemoglobin of Fish Clarias 
batrachus 

Fig: 1-B  Effect of Fertilizer Calcium Ammonium Nitrate on RBC Count of Fish Clarias 
batrachus 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig: 1-C  Effect of Fertilizer Calcium Ammonium Nitrate on Haematocrit of Fish Clarias 
batrachus 

Fig: 1-D  Effect of Fertilizer Calcium Ammonium Nitrate on TLC of Fish Clarias batrachus 
 
Red Blood Cells (RBC) Count  
The fishes tolerated well the concentrations of 9.30, 11.40 and 13.60 g/l, for 144, 120 and 
96 hours; the RBC count was similar to controls (Fig. 1-B). However, the fishes died after 
that. Concentrations of 15.80, 17.50 and 20.90 g/l proved lethal in 72, 48 and 24 hours and 
decrease in count was observed.  
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Haemtocrit 
Haematocrit at the concentrations of 9.30, 13.60 11.40 g/l remained almost unaffected (Fig. 
1-C) and very little changes were seen at 15.80, 17.50 and 20.90 g/l concentrations in 72, 48 
and 24 hours.  
Total Leucocyte Count (TLC) 
At lower concentrations, the TLC was not significantly changed indicating that the fertilizer 
did not possibly cause any infection (Fig. I-D). At higher concentrations, the number of 
leucycyte cells increased gradually and were maximum at the end.  

 
DISCUSSION  

Calcium ammonium nitrate leaches out of the fields, pollutes the surrounding water 
areas and affects the fishes and other aquatic animals. Acute and chronic toxicity studies on 
nitrate intoxication in animals and humans have shown that nitrate ingestion results in 
disturbances of energy conversion processes, such as glycolysis and the pentose cycle; 
interferes with the activity of glutathione—ascorbic acid system in blood, hepatic and 
cerebral tissues and raises the levels of methemoglobin and of NADH-methemoglobin 
reductase activity with a concomitant reduction of haemoglobin levels (WHO, 1978). Clinical 
symptoms of nitrate toxicity, mainly due to hypoxia, appear when methemoglobin values 
exceed about 20 to 40% (WHO, 1978) and death usually occurs at 80 to 90% levels (Buck et 
al., 1976).  

Nitrates and nitrites are rapidly absorbed in gastrointestinal tract and react with 
haemoglobin to form methemoglobin which, in adults, is rapidly converted to 
oxyhemoglobin by reductase enzyme systems, such as, NADH—methemoglobin reductase. 
In infants, this enzyme system is not completely developed. Under these conditions 
therefore, its increase in the body results in, characteristic symptoms of 
methemoglobinemia, as had been observed in a large number of studies on nitrate 
intoxication (WHO, 1978).  
In our studies, the haematotoxic stress of fertilizer CAN lowered haemoglobin, RBC count, 
and haematocrit 25.15%, 28.58% and 34.61% % respectively. TLC increased 67.37% at the 
highest concentration of 20.90 g/L within 24 hours. The blood cell counts can be used to 
monitor the detrimental toxicity of fertilizer CAN in relation to time intervals and 
concentrations. The haematotoxic stress was the outcome of CAN intoxication to fish Clarias 
batrachus, which similarly may be applicable to other fresh water fishes of the surrounding 
water areas. 

Chronic ammonia toxicity to duckweed fed Tilapia (Oreochromis niloticus) was 
observed (El-Shefai et al, 2004). Haematological response of African catfish (Clarias 
gariepinus) & rat to crude oil exposure was also reported (Taofik et al, 2008) Ammonia 
toxicity in fishes (Randall et al, 2002) and Acute toxicity of inorganic fertilizers to African 
catfish, Clarias gariepinus (Teugals) was also seen (Ufodike et al, 2008). Ethological 
responses of Channa striatus to fertilizer industrial wastewater were also reported (Yadav et 
al, 2007). 
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