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Abstract: Common carp (Cyprinus carpio) were collected from the Dal Lake Kashmir seasonally. Some of the 
hematological parameters were assessed repeatedly. The results observed indicated that the common carp is a hardy 
fish but seasonal variation in environmental factors has a profound effect on fish hematology. The results observed 
in winter, spring, summer, and autumn respectively The mean of the results of hematocrit include 43.916,  43.416,  
43.33,  and 44.33 respectively where as the mean of red blood corpuscles include  3, 3.083, 5.2.58 and 3.125 
respectively. The mean of the white blood corpuscles include 4.425, 4.233, 2.463 and 3.85.The P. value of 
hematocrit is 0.2583 considered not significant. Variation among column means is not significantly greater than 
expected by chance. The P.value of red blood corpuscles and white blood corpuscles is <0.0001 considered 
extremely significant Variation among column means is significantly greater than expected by chance. 
[Khurshid Ahmad, Ab. Nayeem Khan and Aijaz Ahmad. Adaptations of Common Carp with changing 
environment with special reference to their hematology. Academ Arena 2015;7(7):87-89]. (ISSN 1553-992X). 
http://www.sciencepub.net/academia. 12 
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Introduction 

Fishes have developed many strategies to 
survive and cope with environmental changes to 
which they are exposed. These environmental 
constraints known as stressor stimuli, induce short-
term predictable physiological changes, particularly 
in fishes that are ubiquitous inhabitants of the aquatic 
environment of all latitudes. Stressors can include 
many kinds of environmental changes; PH (Giles, 
Majewski and Hibden 1984; Tam Birkett, Makarana, 
Payson, whitney and Yu-ck 1987) handling and 
transportation (Robertson, Thomas and Arnold 1988) 
Osmotic stress (Stairness, Rainuzzo. Sigholt and 
Jorgenson 1994) and high stocking stress (Vijayan, 
Ballantyne and Leatherland 1990). The typical 
primary physiological stress response is increased 
secretion of catecholamines (epinephrine) and 
corticosteroids (cortisol) by the hypothalamic 
pituitary adrenal axis (Cech, Bartholow, Young and 
Hopkins 1996). This response is generally 
independent of the type of stressor, but the 
quantitative aspect of the response depends on the 
intensity and duration of the stressor (Mazeaud, 
Mazeaud and Donaldson 1977). The initial endocrine 
responses bring several metabolic adjustments 
including changes in plasma osmolyte, glucose, and 
lactate concentrations. Cortisol, the most important 
cortico steroid in telcosts, contributes to the 
regulation of gluconeogenesis and/or glyeogenesis. 
The high concentration of certisol, glucose 
mobilization, providing a substrate for rapid threat 
response (Vijayan and Moon, 1992). 

The purpose of this study was to understand the 
observations on seasonal observations on some blood 
parameters of common carp. Carp having wide range 
of environmental adaptations, still hematology 
changes with the season. 

 
Material and methods 

Common carp (Cyprinus carpio) were collected 
from Dal Lake Kashmir. The fishes were then 
acclimatized in laboratory conditions with minimal 
stress. Test fishes were divided into various group on 
the basis of size and weight. They are then sacrificed 
to assess the various parameters. 
Blood parameters 

The blood samples collected from caudal vessel 
and blood samples (0.5ml) were taken into vials 
containing EDTA 0.5gm., Haemetocrit was 
determined by microhamatocrit method. Red blood 
corpuscles and white blood corpuscles counted by 
Neubaur’s chamber. 
 
Results 

Observations observed during the study (Table 
1) indicated that the mean of the hematocrit observed 
during winter, spring, summer, and autumn was 
43.916, 43.416, 43.33, and 44.33 respectively. The 
standard deviation of hematocrit includes 2.466, 
2.906, 2.425 and 2.741 respectively. The normality 
test (P.value) of hematocrit observed was >0.10, 
>0.10, >0.10 and >0.10. The P. value of hematocrit is 
0.2583 considered not significant. Variation among 
column means is not significantly greater than 
expected by chance.  
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Table 1. seasonal variation of some blood parameters of common carp 

Hematocrit 
Month winter spring summer autumn 
Mean 43.916 43.416 43.33 44.33 
Standard deviation 2.466 2.906 2.425 2.741 
Standard error of mean 0.7120 0.8390 0.699 0.791 
Normality test P.VALUE. >0.10 >0.10 >0.10 >0.10 

 
 
The results observed on red blood corpuscles 

and white blood corpuscles are given in table 2.The 
standard deviation of red blood corpuscles observed 
comprise 0.1595, 0.232, 7.479 and 0.2094.Where as 
the standard deviation of white blood corpuscles 

include 6.483, 5.815, 0.2618 and 5.090. The P.value 
of red blood corpuscles and white blood corpuscles is 
<0.0001 considered extremely significant Variation 
among column means is significantly greater than 
expected by chance. 

 
 

Table 2. Seasonal variation of some blood parameters (RBC, WBC) of common carp. 
RBC WBC 
Month/parameters winter spring summer autumn winter spring summer autumn 
Mean 3 3.083 5.2.58 3.125 4.425 4.233 2.463 3.85 
Standard deviation 0.1595 0.232 7.479 0.2094 6.483 5.815 0.2618 5.090 
Normality test (P.VALUE) >0.10 >0.10 <0.0001 >0.10 <0.0001 <0.0001 >0.10 <0.0001 
Passed normality test. YES YES NO YES NO NO YES NO 

 
 
Discussion 

As temperature decreases the osmotic 
concentration and blood viscosity increase. Coping 
with low temperatures requires the ability to maintain 
homeostasis. Hematological changes are good 
indicators of this performance (Chen et al., 1995). 
The increase of blood glucose is the most studied 
response in this regard. It is the result of the 
activation of glycogenolysis that is under cortisol 
control (Vijayan et al 1992). Hyperglycemia during 
cold exposure has been reported in many species 
(Chen et al 1995; Staurnes et al 1994). In cold treated 
fish, increased plasma glucose is used mainly as an 
osmolyte. Salmonid fish including Cyprinus carpio 
survive at low temperature by concentrating their 
plasma and cellular fluid electrolytes (Na and it) and 
other osmolyte like glucose. 

Crowding is considered a common aquaculture 
related stressor and produces a wide variety of effects 
on fish such as reduced growth, health and feed 
conversion ratio’s (wedemeyer 1997). Two factors 
can affect fish physiology under crowded conditions. 
The carrying capacity of water to provide oxygen and 
to dilute metabolic wastes can act as a stressor. Also 
the requirement for adequate space limits fish health. 
The rate of oxygen consumption and ammania 
excretion are the factors that limit carrying capacity 
of water (colt and Orwicz 1991). Decreases in 
haematocrit and hemoglobin could be the result of 

blood osmo concentration, as sham by an increase in 
plasma osmolarity. This osmo concentration leads to 
hemodilution by body cell water. The decrease in 
hemoglobin concentration in cold treated fish could 
be also associated with a diminution of erythrocyte 
size (Bollard et al 1993). The increase in osmolyte 
concentration in the plasma leads to water loss from 
erythrocyte and thus to their shrinleage. Hamolysis 
has been reported in common carp (Cyprinus carpio) 
during acute water temperature changes from 8c to 4 
c. (Chen et al., 1995). 
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