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Abstract 
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Abstract 

The current study aimed to find out the effect of the population density of 75 

birds/m2 and the addition of bee pollen to the ration on physiological and 

biochemical blood parameters, body weight and physiological stress events by 

examining heat shock proteins 90, concentration of glutathione and 

malondialdehyde, stress index, sexual efficiency and histological examination of the 

intestine. 

The study was conducted in the animal house in the College of Veterinary 

Medicine / University of Mosul, and the duration of the experiment was 8 weeks, 

starting from 11/14/2021 to 1/9/2022, where 288 male quails at the age of 6 weeks 

were used in the experiment, the birds were received from the Agricultural Research 

Department In the Directorate of Agriculture of Nineveh, their weight ranged from 

160 ± 10 gm, and they were distributed randomly in a closed poultry hall, where the 

birds were reared on the ground in an area of 1 square meter for each group. The 

birds were distributed into 6 groups, the first group was the control group 21 

birds/m2, the second group the high density group 75 birds/m2, the third group 21 

birds/m2 with the addition of bee pollen at a concentration of 20 g/kg feed, the fourth 

group 21 birds/m2 with The addition of bee pollen at a concentration of 30 gm/kg of 

feed, the fifth group 75 birds/m2 with the addition of bee pollen at a concentration 

of 20 gm/kg of feed and the sixth group 75 birds/m2 with the addition of bee pollen 

at a concentration of 30 gm/kg of feed. The duration of the experiment was 8 weeks, 

36 birds were slaughtered at the end of the experiment, 6 birds per group, and blood 

samples were collected from the jugular vein for the purpose of conducting 

laboratory tests. 
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The results showed that the high population density of 75 birds caused a 

significant decrease in the level of hemoglobin, the packed cell volume, the mean 

corpuscular hemoglobin concentration, the number of lymphocytes, the level of 

albumin and the level of glutathione and caused a significant increase in the stress 

index, the number of heterophils, heat shock proteins and alanine aminotransferase 

when compared with the control group. The current study showed that the addition 

of 20 and 30 gm of bee pollen to the ration of 21 birds/m2 caused a significant 

increase in the level of testosterone compared with the control group, while the high 

density of birds resulted in a significant decrease in the level of testosterone, sperm 

concentration and numbers live sperm accompanied by a significant increase in the 

number of dead and deformed sperm, as well as a significant decrease in the length 

and width of intestinal villi and body weight when compared with the control group. 

There was a significant increase in the length and width of the intestinal villi, body 

weight and a significant increase in hemoglobin, lymphocyte count and albumin 

level, as well as a significant decrease in stress index, heterophils, heat shock 

proteins and malondialdehyde. And led to a significant increase in the level of 

testosterone hormone, sperm concentration and the numbers of live sperms 

accompanied by a significant decrease in the numbers of dead and deformed sperms 

compared with the group density of 75 birds. 

The study concluded that adding bee pollen to the diet improved reproductive 

efficiency and improved the ability of the intestines to absorb food, as well as 

boosted immunity and reduced stress for quail males that suffer from high population 

density. 

 


