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Abstract 

High environmental temperature reduces feed consumption and ultimately reduces the 
performance of broiler chickens. This study investigated the effect of different flixweed 
and dried lime levels compared to two other additives on the performance and some 
production indices of heat-stressed broiler chickens. The experimental treatments 
included the control group, dried lime powder (0.5, 1 and 2%), flixweed powder (0.5, 1 
and 2%), Vit-Aspirin supplement (0.04%), and sodium bicarbonate (1%), which were 
added to the feed of 360 one-day-old chicks after applying thermal stress. Heat stress was 
performed from day 12 to 42 by increasing the environmental temperature to 32-34°C for 
12 hours per day. Performance indicators were calculated in three time periods: 12-24, 
25-42, and 12-42 days of age. At the end of the rearing period, water consumption and 
body temperature were recorded during thermal comfort and heat stress. Also, on day 42, 
after blood collection, two chickens from each experimental unit were slaughtered, and 
the carcass yield percentage and relative weight of different organs and parts of the 
carcass were measured. Production index, water consumption, body temperature, relative 
weight of organs, carcass yield, and blood parameters did not differ significantly among 
the experimental groups (p > 0.05). In the period of 12-24 days, the highest daily weight 
gain was related to the Vit-Aspirin and flixweed 0.5% groups; and the flixweed 0.5% 
group showed the lowest feed conversion ratio (p < 0.05). In the period of 25-42 days, 
there was no significant difference in performance indicators (p > 0.05); but in the period 
of 12-48 days, the lowest feed conversion ratio and feed intake was related to dried lime 
2% group (p < 0.05). It seems that Dried lime supplementation at a level of 2% can reduce 
the adverse effects of heat stress on broiler performance by improving the feed conversion 
ratio. 
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J�^U� �Genova, 

JENWAY CO., UK������ (#�
) �K �21.(  ����
=>�> ��! ���$( �� -��
. ���� 
CZ ��� �� ��A3 

���� �� ���
.�� f. � @"( 2�?
a� �� Y�_ ��A  @"(
�M�J#b%� �"U��� GU�( �%��
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Temp(  ��� �� O#"d?A �42 cZ D
E� ��P#� �
=>�> �� �A12  � �%��
� @"( ,
�U12  ,
�U

������ �%��� @%�UZ ����.�K �
#� ���� �! Y]�e ��A
�
� �� ���hJU� ��P5�1/9 SAS =%�� �GLM 

=%Pb(�O#)��#� =4%�Q� � ���K Y#	H( ����Z �! �A
% mNU �� O����5 .�K ��b��  
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Table 1. Diet composition and nutrients in different periods (days) 
Item Starter (Days 1-10) Grower (Days 11-24) Finisher (Days 25-42) 
Ingredients (% diet)    
Corn 57.72 60 60 
Soybean meal, 44% CP  33.74 31.36 30.42 
Soybean oil 2.52 2.57 3.34 
Dicalcium phosphate 1.95 1.63 1.7 
Limestone 1.26 1.03 1.04 
Salt 0.41 0.4 0.41 
DL - Methionine  0.38 0.26 0.29 
L-Lysine  0.33 0.13 0.19 
L- Threonine 0.07 - 0.007 
Vitamin premix1  0.3 0.3 0.3 
Mineral premix2  0. 3 0.3 0.3 
Empty  2 2 2 
Calculate analysis    
ME (kcal/kg)  2900 2975 3050 
Crude protein (%)  22.5 20.77 19.06 
Lysine (%) 1.21 1.09 0.97 
Methionine + Cysteine (%) 0.9 0.83 0.76 
Threonine (%) 0.79 0.72 0.65 
Calcium (%) 1 0.85 0.81 
Available phosphorus (%)  0.48 0.42 0.40 

1 :�%�
	� O#M�� :Y��K ���$� Y?�� �
��	#� 
A250 �	#� :P")"� ��
�2/99 �	#� :OAZ ��
�50 �	#� :��� ��
�7/84 �	#� :f� ��
�10 
�	#� :�% ��
�1 �	#� :y#"	U � �
�2/0  �	#��� �
�.�K�!2 O#��J%� :Y��K ="#��J%� Y?�� �
��	#� 
A A :9000  O#��J%� ��		?M� O#! �e��3D :

2000  O#��J%� ��		?M� O#! �e��E :18  O#��J%� ��		?M� O#! �e��K3 :2 �	#� O#��J%� ��
�B1 :8/1 �	#�%� ��
� O#��JB2 :6/6 �	#� ��
�
O#��J%�B3: 10 �	#� O#��J%� ��
�B5 :30 �	#� O#��J%� ��
�B6 :3 �	#� O#��J%� ��
�B9 :1 �	#� O#��J%� ��
�B12 :015/0 �	#� :O#M�� ��
�

250 �	#���
� � �J�Z :���#4��100 �	#��� �
�.�K�! 
1Each kilogram of mineral supplement contains: Choline chloride: 250 mg; Manganese: 99.2 mg; Iron: 50 mg; Zinc: 
84.7 mg; Copper: 10 mg; Iodine: 1 mg, and Selenium: 0.2 mg. 2Each kilogram of vitamin supplement contains: Vitamin 
A: 9000 IU; Vitamin D3: 2000 IU; Vitamin E: 18 IU; Vitamin K3: 2 mg; Vitamin B1: 1.8 mg; Vitamin B2: 6.6 mg; 
Vitamin B3: 10 mg; Vitamin B5: 30 mg; Vitamin B6: 3 mg; Vitamin B9: 1 mg; Vitamin B12: 0.015 mg; Choline: 250 
mg; and Antioxidant: 100 mg. 
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Table 2. The effect of different levels of l dried lime and flixweed, vit-aspirin, and sodium-bicarbonate on the 
performance of heat-stressed broiler chickens at 12 to 24 days of age

Performance index (Days 12-24) 
Treatments Feed Intake (g) ADG FCR PEF 
Control 72ab 43a 1.67abc 216 
Vit-aspirin 81a 47a 1.70abc 273 
Sodium-bicarbonate 68c 54ab 1.52bc 273 
Flixweed 0.5% 68c 45ab 1.50c 260 
Flixweed 1% 70bc 46a 1.53abc 215 
Flixweed 2% 75ab 43ab 1.76a 226 
Dried lime 0.05% 72bc 44ab 1.62abc 202 
Dried lime 1% 76ab 44ab 1.74ab 202 
Dried lime 2% 67c 41b 1.61abc 203 
p-value 0.001 0.004 0.002 0.24 
SEM 1.86 1.22 0.054 27 

Sodium-bicarbonate �O%
#K -�> :Flixweed �
#���C :Dried lime ����?�
 �?#M :ADE =����� ��� @%�P5� O#)��#� :(Average daily gain) �FCR :
 B���C Y%��( F%
`)Feed Conversion Ratio( �PEF �#M�( WC�K :)Production Efficiency Factor( �SEMO#)��#� ������JU� ��NC : ��Ac-a  
A ��
O#)��#� 1��h( ��JU�"$� 1��hJ� D�
e �! �A) ,U� ���05/0 < p(  
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Table 3. The effect of different levels of dried lime and flixweed, vit-aspirin, and sodium-bicarbonate on the 
performance of heat-stressed broiler chickens at 25 to 42 days of age 

Treatments Performance index (Days 25-42) 
Feed Intake (g) ADG FCR PEF 

Control 150ab 76 1.96 289 
Vit-aspirin 149ab 75 1.96 309 
Sodium-bicarbonate 145ab 75 1.92 331 
Flixweed 0.5% 149ab 77 1.92 244 
Flixweed 1% 148ab 80 1.85 286 
Flixweed 2% 152a 82 1.84 275 
Dried lime 0.05% 148ab 80 1.84 246 
Dried lime 1% 152a 80 1.84 246 
Dried lime 2% 135b 75 1.79 289 
p-value 0.06 0.9 0.16 0.79 
SEM 3.65 6 0.08 37 
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Table 4. The effect of different levels of dried lime and flixweed, vit-aspirin, and sodium-bicarbonate on the 
performance of heat-stressed broiler chickens at 12 to 42 days of age 

Treatments Performance index (Days 12-42) 

Feed Intake (g) ADG FCR PEF 
Control 118a 63 1.88ab 260 
Vit-aspirin 123a 64 1.93a 295 
Sodium-bicarbonate 114ab 63 1.82ab 308 
Flixweed 0.5% 117a 65 1.82ab 251 
Flixweed 1% 118a 66 1.78ab 257 
Flixweed 2% 121a 67 1.81ab 256 
Dried lime 0.05% 117a 66 1.78ab 228 
Dried lime 1% 122a 65 1.87ab 229 
Dried lime 2% 107b 62 1.71ab 254 
p-value 0.001 0.21 0.04 0.33 
SEM 2.45 1.52 0.08 34 
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Table 5. The effect of different levels of dried lime and flixweed, vit-aspirin, and sodium-bicarbonate on carcass 
composition of heat-stressed broiler chickens 

Treatments Carcass yield Thigh meat Breast meat 
(% of live weight) 

Control 75.04 26.17 21.63 
Vit-aspirin 75.88 25.71 20.99 
Sodium-bicarbonate 73.65 24.45 21.56 
Flixweed 0.5% 75.21 25.22 21.16 
Flixweed 1% 74.96 23.33 22.69 
Flixweed 2% 75.31 25.25 21.84 
Dried lime 0.05% 75.40 19.94 21.33 
Dried lime 1% 73.90 18.54 21.33 
Dried lime 2% 74.06 25.56 21.70 
p-value 0.77 0.46 0.65 
SEM 1.13 2.62 0.53 
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Table 6. The effect of different levels of dried lime and flixweed, vit-aspirin, and sodium-bicarbonate on the internal 
organs of heat-stressed broiler chickens 

Treatments Digestive 
system 

Liver Heart Abdominal fat Bursa of 
Fabricius 

Spleen 

% of live weight 
Control 9.05  1.92  0.6  1.71  0.06  0.17  
Vit-aspirin 8.59  1.87  0.57  1.56  0.09  0.18  
Sodium-bicarbonate 9.30  1.94  0.52  1.41  0.06  0.16  
Flixweed 0.5% 9.59  2.02  0.62  1.46  0.05  0.17  
Flixweed 1% 9.64  2.04  0.56  1.42  0.07  0.15  
Flixweed 2% 9.68  2.12  0.55  1.46  0.05  0.17  
Dried lime 0.05% 8.91  1.93  0.47  1.27  0.07  0.17  
Dried lime 1% 9.80  1.98  0.53  1.16  0.05  0.20  
Dried lime 2% 9.61  2.09  0.59  1.27  0.06  0.20  
p-value 0.45  0.70  0.77  0.63  0.28  0.57  
SEM 0.77  0.12  0.06  0.19  0.02  0.02  
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Table 7. The effect of different levels of dried lime and flixweed, vit-aspirin, and sodium-bicarbonate on the blood 
biochemical indices of heat-stressed broiler chickens 
Treatments Glucose (mg/dL) HDL (mg/dL) LDL (mg/dL)   Triglyceride 

(mg/dL) 
Cholesterol 

(mg/dL) 
Control 183.12 37.17 66.03 63.55 164.4 
Vit-aspirin 226.37 35.44 64.19 57.78 162.8 
Sodium-bicarbonate 190.27 36.7 68.60 62.59 155.2 
Flixweed 0.5% 215.47 35.16 68.44 57.48 157.06 
Flixweed 1% 209.76 34.89 61.86 57.04 154.28 
Flixweed 2% 208.15 40.74 58.53 53.19 169.41 
Dried lime 0.05% 211.32 37.07 58.76 54.56 159.15 
Dried lime 1% 206.85 36.52 64.98 50.46 166.32 
Dried lime 2% 221.50 36.56 65.94 46.72 165.18 
p-value 0.12 0.24 0.65 0.42 0.68 
SEM 10.99 2.62 8.2 4.74 6.87 
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Table 8. The effect of different levels of dried lime and flixweed, vit-aspirin, and sodium-bicarbonate on body 
temperature and drinking water consumption of heat-stressed broiler chickens 

Treatments Body temperature 
(at the time of 

stress, °C)1 

Body temperature 
(at the optimum 

temperature, °C)2 

Water consumption 
(at the time of 
stress, mL)3 

Water consumption 
(at the optimum 

temperature, mL)4 
Control 42 40.8 237 275 
Vit-aspirin 42.6 40.8 228 233 
Sodium-bicarbonate 42.2 40.6 245 238 
Flixweed 0.5% 42.4 41 298 292 
Flixweed 1% 42.3 40.8 268 233 
Flixweed 2% 42.5 40.7 260 240 
Dried lime 0.05% 42 40.6 212 202 
Dried lime 1% 42.2 40.9 255 236 
Dried lime 2% 41.9 40.9 242 229 
p-value 0.62 0.76 0.72 0.09 
SEM 0.23 0.19 25.7 22.07 

bicarbonate-Sodium �O%
#K -�> :Flixweed �
#���C :Dried lime���?�
 �?#M : .1����  2�?
� �� f. ��J��12 ��
� @"( ,
�U ��%2����  f. ��J��
 ��12 ,
�U ���� �UZ%@ �3� cZ D
E�� 12 ��
� @"( ,
�U ��� �� �%48 �4� cZ D
E�� 12  ,
�U �����UZ%@  ��� ��48 

1Rectal temperature after 12 hours of heat stress, 2Rectal temperature after 12 hours of optimal temperature, 3Water consumption 
during 12 hours of heat stress on day 48, 4Water consumption during 12 hours of optimal temperature on day 48 
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