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ABSTRACT 
In this work was to verify the existence of the effect of temperature difference on some blood parameters of 

Common Carp. The results showed follows: There were no significant differences (p>0, 05) in HB and PCV rates 

for group 1 and group 2 and thus no correlation coefficient between them. The results indicated the presence of 

significant difference (P>0.05) in WBC counts of the second group (winter collection group) compared with 

summer collection group, and last there were no significant difference (P>0.05) in the RBC counts for two groups.     
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     INTRODUCTION 
Fish are considered of cold-blooded animals (poikilothermic) , In other words, its body temperature changed depend 

on the change in the periphery temperature where they live (Fry,1971) . Therefore, the temperature of the water is 

the most important physical factors of water, which affect the vital activity of fish, including the growth and 

reproduction etc. Fish is divided into three sections according to the temperature requirements: cold – water fish, 

warm – water fish and midrange fish (Al- Salman, 2000) Common Carp is classified within the usual warm-water 

fish that is why it is located in the central and southern regions of Iraq (Al-rudainy, 2008). The optimum temperature 

for carp is 25 Celsius . Thermal activity speed of fish decreased with the reduction of water temperature.  The 

continued rise in the temperature of the water would reach the thermal death point where vital act ivities rates fall 

mostly (Stickney,1997). Scientific name of Common carp is : Cyprinus carpio  Linnaeus (1758)and its  belongs to 

the carp group :-Family ; Cyprinidae (AL-Rudainy, 2008; Mahdi&Georg, 1969). The change in temperature affects 

the physiological functions associated with the stress response of fish which includes the release of stress hormones 

such cortisol. In general hematological and biochemical parameters are good indicators to assess fish health 

management in various environmental conditions (Cheng et al. 2004). Hematological parameters would be sign of 

fish physiological responses against environmental changes (Zorriehzahra et al .2010).and it is an important 

diagnostic tool, with laboratory procedures and reference ranges well established in both human medicine and in 

veterinary medicine of domestic animals (Arnold, 2009). The aim of the present study is to assess the effect of the 

change in temperature on some physiological parameters of common carp. 

 

MATERIALS AND METHODS 

Fish sampling: 
Common carp Cyprinus caprio weighing (450- 500 g ), and length(20-30 cm )  were obtained from Tigris River in 

Baghdad city by some fishermen, it were obtained on 10 samples of carp in the summer (July-September) and 

another 10 in the winter (December-February) 2015 .  

Blood collection:  
Blood was withdrawn by means of puncturing the caudal vein, using syringes and sterilized needles (Kori-Siakpere 

et al, 2005), were placed amount of blood in the tube container heparin for hematological analysis. It was calculated 

hemoglobin using the Sahli-hellige hemoglobin method (Larsen, 1964) and Packed cell volume of the blood (PCV) ( 

Hasser ,1960 ) . One drop was used for blood smear to calculate RBC and WBC count (Dacie,&Lewis ,1975) 
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RESULTS AND DISCUSSION 
The hematological parameters results are shown No significant differences in hemoglobin concentration and packed 

cell volume between the two experiment groups as shown in tables 1, 2 and 3 

 

 

Table (1 ) Means +- standard deviation 

 Mean N Std. Deviation Std. Error Mean 

Pair 1 

Hb1 
7.9300 10 1.20224 .38018 

Hb2 
7.7510 10 1.84003 .58187 

                                                 

Table (2) Paired Samples Correlations T test was not significant at the 

level of P>0.05 

 N Correlation Sig. 

Pair 1 Hb1 & Hb2 
10 .316 .374 

 

Table (3) Paired Samples Test 

 

 

 

 

 

 

Paired Differences T df Sig.(2-tailed) 

Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval of 

the Difference 

Lower Upper 

Pair 1 Hb1 - Hb2 .17900 1.85295 .58595 -1.14652- 1.50452 .305 9 .767 

 

Means of hemoglobin range in fish group collected in the summer: 7.93, while it was 6.75 in winter group table (1). 

And means of PCV rate: 32.8 for first group and 30.8 for second group table (4). There were no significant 

differences (p>0,05)  for two parameters ,  This corresponds with the results obtained by (Abalaka, 2013).  

This concluded that there was no significant relationship between temperatures and (Hb, PCV) concentrations. 

As previously mentioned, Fish temperatures change with the environment where it live. (Al-Salman, 2000), So it 

considered  of the animals that adapted with the  changes in temperature ( Peteri,1992 )  this can be a logical 

explanation. 

 

Table (4) Means +- standard deviation 

Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean 

Pair 1 
pcv1 32.7990 10 3.60785 1.14090 

pcv2 30.7520 10 4.09689 1.29555 
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Tables (7, 8, 9) show significantly ( P>0.05 ) higher of WBC counts in the second group compared with first group , 

and This confirms the existence of a significant relationship between Fish temperatures and the number of white 

blood cells ,this results  In line with what it says each of the (Abalaka , 2013). This could be due to the presence of 

Stress because of temperatures decreasing (Wedemeyer, 1977). 

 

Table (7) Means_+ standard deviation 

 Mean N Std. 

Deviation 

Std. Error 

Mean 

Pair 1 

wbc1 
 

5880.0000 

10 1751.06317 553.73479 

wbc2 
 

7750.0000 

10 2383.39161 753.69460 

             

 

Table (8) Paired Samples Correlations T test was significant at P>0.05 

  

N 

 

Correlation 

 

Sig. 

Pair 1 wbc1 & wbc2 10 .801 .005 

 

 

 

 

 

Table (5) Paired Samples Correlations P>0.05 ا   T test was not 

significant at the level of 

 N Correlation Sig. 

Pair 1 pcv1 & pcv2 10 -.248- .489 

Table (6) Paired Samples Test 

 Paired Differences T D

f 

Sig. 

(2-tailed) 
M

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

Lower Upper 

Pair 1 
pcv1- 

pcv2 

2

.04700 

 

6.09481 

 

1.92735 

-

2.31296- 

 

6.40696 

1

.062 

9  

.316 

 

Table  (9) Paired Samples Test 

 Paired Differences  

 

T 

 

 

df 

 

 

Sig. (2-tailed) 

Mean Std. Deviation Std. Error 

Mean 

95% Confidence Interval of 

the Difference 

 

Lower Upper 

Pair 1 wbc1 - wbc2 

-

1870.00000- 

 

1434.53438 

 

453.63960 

 

-2896.20408- 

 

-843.79592- 

 

-4.122- 

 

9 

 

.003 
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Results in table ( 10 ) illustrate means and standard deviations of RBC count . It was: 4.9180 and 5.4070 group 1, 

group 2, respectively.  

   

Table (10) Means_+ standard deviation 

 Mean N Std. Deviation Std. Error Mean 

Pair 1 
Rbc1 4.9180 10 .89085 .28171 

Rbc2 5.4070 10 .88377 .27947 

  

There were no significant difference at P>0.05   in the total count of red blood cell in group 1 and 2.and between 

them ( Table 11 ,12 ). This is evidence of the thermal adaptation of fish (Wedemeyer & Yasutake, 1977). 

 

 

            

 

 

 

 

 

 

CONCLUSION 
From the present study it can be concluded that the change in temperature of fish, especially freshwater fish does not 

affect a significant impact on hematology parameters In other words, there is the effect but not significant, maybe 

because of the thermal adaptations of fish, or moderation of Iraqi weather, etc. 
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