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Abstract 

 
This study was carried out at the poultry farm of the College of Agriculture, University of Tikrit aiming to inhancing the 

nutritional value of local grass pea used as replacement of soybean meal using enzymes or and probiotic in broiler diet, 810 
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day old chicks randomly distributed in to nine treatments and each treatment sub divided in to three replicates (30 chicks per 
replicate) and the treatments were: (T1): Control diet free of grass pea seed or enzymes or probiotic, (T2): replacement 33.3% 
of soybean meal protein with protein of grass pea. (T3): replacement 66.6% of soybean meal protein with protein of grass pea 
seed. (T4): T2 diet and adding 0.4% of probiotic. (T5): T3 diet and adding 0.4% of probiotic. (T6): T2 diet and adding 0.1% 
enzymes. (T7): T3 diet and adding 0.1% enzymes. (T8): T2 diet and adding 0.4% of probiotic and 0.1% enzymes. (T9): T3 diet 
and adding 0.4% of probiotic and 0.1% enzymes.Results indicated: No differences in the average live body weight and 
cumulative weight gain (1- 49 days) when replacing 33.3% of soybean meal protein with protein of grass pea (T2) and adding 
probiotic (T4) and adding enzymes (T6) or adding probiotic with enzymes (T8) compared with control treatment (T1), when as 
increasing replacement to 66.6% of soybean meal protein with protein of grass pea (T3) and adding probiotic (T5) or adding 
enzymes (T7) or adding probiotic with enzymes (T9) causing significant (P<0.05) decreases in live body weight and weight 
gain (from 1-49 days) compared with control treatment (T1). No significant differences in feed intake and feed conversion 
when replacing 33.3% of soybean meal protein with protein of grass pea seed (T2) when probiotic was added (T4) or enzymes 
(T6) or adding probiotic with enzymes (T8) compared with control treatment (T1). when as increasing replacement to 66.6% 
(T3) with adding probiotic (T5) or adding enzymes (T7) or adding probiotic with enzymes (T9) caused an increased in these 
objects significantly (P<0.05) compared with control treatment. No differences in mortality percentages were noticed due to 
replacing soybean meal protein with grass pea with or without probiotic or enzymes or both.  
 

Available online at http://www.vetmedmosul.org/ijvs 
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 L�� ��2���QQ,Q) %T3 ( #�
2�� 33���� 	���� *�)T5 ( �?
��'�� -��
35A� )T7 ( W��� 9
5=>� �?)T9 ( ^�U(�� L�� S�? ��

#�5�� )P ≤ 50 ( -K������ 	U"�� Y;J !��� ��)T9� T7� 
T5� T3(	����� L�� 	/5   	5��6���)T1 (���6� )�,[�� 

�,��� �,�[Q� [,�G% ( L�� .�; S3�
� ����(�� L�� 
 	���2��
���.K:(/� !��� @��
3   b65�� Z
��(� C����

 !������ ��
6� W��T5 	
+�;8�� �"�5��� �/��� 3
:�( �� !"�2��
 	
+�;8�� @������ 	
3J��� b�"(��� ��J !���� @\�U% !
�6(

 �� ��2��� 9����:�� ��; 	/5 @��
3 �5� 	
+�;8�� �"�5���
 L�� 	6
������,�H%.  

  
  

 !���)� (��2��� 9����:�� ��;� �+�
�
%�� !
�2(��.  
  

8�� �"�5���	
+�;  )%(  
	�����  �,H�  

	����� @�����  �[,��  
9
(����  ��,�� 
9�J���  H,��  

M�C�
�  G,��  
-���
J���%��  ��,��  

������  G,��  
^������  H��  

 !�����)� ( 9� $/5 ���'(/� �
=V( ��; 93��� !��� �� @���(/��� -��
35A� ���'�� ��2��� #�
2�� 33���� 	����� 9����:��
�2��� D��U� ���/M� �2��.  

  
-K������  �2�� ��
 ���  [  H�  �H  �G  ��  ��  ��  

T1  ��,� 
H�G,Q ± 
H,G� 

��G,� ± 
�,QQ 

QH�,�±   
 �,�� 

a 

H���,[ ± 
��,[ 

a 

H�Q�,� ± 
��,�� 

a 

H[�H,� ±
��,��  

a 

�HG[,[ ±
Q�,�[ 

a 

T2 �� 
H��,� ± 
H,[� 

���,� ± 
H,QQ 

QHQ,�±   
 �,[H 

a 

H�H�,� ± 
G,�� 

a 

H��Q,� ±
��,G[ 

ab 

HQ�Q,[ ±
��,G� 

ab 

����,� ±
��,�� 

ab 

T3 �� 
H��,� ± 
�,GG 

���,� ± 
�,GG 

���,�±   
 Q,H[ 

b 

�Q�,� ± 
�[,Q�  

b 

H�H�,[ ± 
�,�� 

b 

H���,� ± 
��,�� 

b 

��[,[H ±
�G,�Q 

b 

T4 ��,H 
H�[,Q ± 
�,Q� 

���,� ± 
�,QQ 

�GG,�±   
H�,�� 

ab 

�GH,� ± 
��,HG 

b 

H�Q[,� ± 
��,�H 

b 

H���,� ±
HH,�� 

b 

H���,� ±
��,�� 

b 

T5 �� 
H�H,� ± 
�,�H 

�GQ,� ± 
Q,�� 

�[�,�±   
 �,Q� 

b 

���,�±  
�,HG 

c 

H���,[ ± 
��,�� 

c 

H�HQ,� ±
��,G� 

c 

HG[G,�±   
��,�[ 

c 

T6 �� 
H�G,� ± 
�,�H 

���,Q ± 
G,�� 

Q�G,Q ± 
H�,�� 

a 

H��H,Q±  
HG,��  

a 

H�H�,� ± 
H�,�� 

a 

H[��,� ±
��,Q[ 

a 

�HH�,� ±
H�,[� 

a 

T7 ��,[ 
H��,� ± 
�,�� 

��[,� ± 
�,�� 

Q�Q,� ± 
H�,�� 

a 

�[�,�±   
 HG,�G 

b 

H���,Q ± 
�H,�G  

b 

H��[,� ±
�Q,G� 

b 

H�Q�,� ±
��,G� 

b 

T8 ��,H 
H��,� ± 
�,H[  

�H�,� ± 
�,�H 

Q�Q,� ± 
Q,�Q  

a 

H���,�±  
 Q,�� 

a 

H���,� ± 
H�,�� 

a 

H[��,Q ±
��,�� 

a 

�H��,� ±
�Q,H� 

a 

T9 �� 
H�H,� ± 
�,�G 

���,� ± 
�,�� 

�GG,� ± 
�,HG   

b 

�G�,�±   
 Q,�� 

b 

H�[�,� ± 
G,GG 

b 

H�G�,� ±
�,�� 

b 

H���,�± 
��,[G 

b 
	
�5����  N.S. N.S. N.S. * * * ** ** 

_/U5 ������ 9�� 	U�('��� @�
8"�� C�2M�  W�
+�"2� 	
�5�� 0��� ���� L�� �
F( * S�(/� �5� )0.05< P (� **  S�(/� �5�
)0.01 <P( � N.S. #�5�� 0�� ���� ���.  
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�� ������ 	
������ 	������� ����� ��� �� ����� )��� ����(  
!"���� 	���� �#��
�� $��� 	
�% �&��'�� ������ ��()��� *+��� 

 

 ��H

 !�����)Q ( 9� $/5 ���'(/� �
=V( ��;3���� 	����� 9����:�� @��
3�� !��� �� @���(/��� -��
35A� ���'�� ��2��� #�
2�� 3
	
�%��� 	
��/M� 	
53���.  

  

-K������  
 ^�/M�

!�M�  
 ^�/M�

�5�=��  
 ^�/M�

1��=��  
 ^�/M�

*����  
 ^�/M�
&��'��  

 ^�/M�
&��/��  

 ^�/M�
*�/��  

 @��
3��
	
�%��  

T1  88.7 ± 
1.85  

179.6± 
2.84  

310.6 ± 
6.76 

406.7± 
13.32 

a 

343.7± 
26.95 

a 

362.0± 
10.00 

a 

456.3± 
15.87 

a 

2147.7± 
64.57 

a  

T2 92.0 ± 
1.73  

166.3 ± 
0.88  

318.0 ± 
2.08 

394.0± 
5.50  
ab  

296.0± 
17.47 

ab 

350.4± 
18.65 

ab 

343.3± 
13.34 

ab 

2009.3± 
50.35 

ab  

T3 90.0 ± 
2.88  

164.0 ± 
2.88  

300.0 ± 
3.84  

365.7± 
21.67 

b 

252.7± 
18.41 

b 

332.7± 
25.20 

b 

334.3± 
28.28 

b 

1887.7± 
48.36 

b  

T4 87.6 ± 
2.60  

165.6 ± 
3.52  

294.6 ± 
7.88  

393.3± 
9.59 
ab 

286.0± 
38.00 

b  

323.0± 
41.13 

ab  

357.6± 
36.88 

b  

1959.0± 
25.94 

b  

T5 91.0 ± 
3.21  

155.3 ± 
3.33  

287.6 ± 
4.09  

376.3± 
1.45 

b  

295.3± 
24.03 

b  

315.7± 
11.25 

b  

277.3± 
13.83 

c  

1838.0± 
43.27 

c  

T6 88.3 ± 
4.91  

175.3 ± 
3.66  

305.0 ± 
7.23  

413.0± 
6.50 
ab  

293.6± 
9.90 
ab  

388.6± 
28.04 

a  

415.3± 
34.93 

a  

2079.3± 
15.70 

a  

T7 90.3 ± 
0.33  

176.6 ± 
3.17  

299.3± 
7.42  

372.6± 
12.41 

b  

276.6± 
3.28 

b  

341.6± 
48.24 

b  

328.7± 
33.20 

b  

1886.3± 
55.89 

b  

T8 90.2 ± 
4.17  

179.7 ± 
1.85  

296.6 ± 
2.90  

416.4± 
1.33 
ab  

317.0± 
6.65 
ab  

389.6± 
12.91 

a  

423.7± 
13.32 

a  

2113.2± 
36.10 

a  

T9 91.0 ± 
2.09  

169.0 ± 
3.05  

288.3 ± 
6.33  

395.0± 
7.54 

b  

289.7± 
12.54 

b  

307.3± 
12.78 

b  

350.0± 
30.43 

b  

1890.3± 
34.78 

b  
�	
�5���  N.S. N.S. N.S. * * * ** ** 

_/U5 ������ 9�� 	U�('��� @�
8"�� C�2M�  W�
+�"2� 	
�5�� 0��� ���� L�� �
F( * S�(/� �5� )0.05< P (� **  S�(/� �5�
)0.01 <P( � N.S. #�5�� 0�� ���� ���.  
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2�� 33���� 	���� �?
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*	++�'��� ���#  
 !%F�� 9� a�(
)� ( �� W�
+�"2� 	
�5�� 0��� ���� ���

8��� �2��� D��U� 	
�%�� -�%K:�� 	/5S; #�2
 C�� L�� 
 9� $/5 �
�"�� !�� 	/% 9� �+3� !
�% 9����:�� ��;

 !��(/� -K���� �� 	T�2�� @��
3 ���� 9� �X��� L��
QQ,Q %� �
�"�� !�� 	/% 9
(�� 9� ��; 9
(�

 ��2��� 9����:��)T9�T7�T5�T3 ( !��(/� 	/5 	5��6�
��,� % ��; 9
(�� �
�"�� !�� 	/% 9
(�� 9�

 ��2��� 9����:��)T8�T6�T4�T2( @��
/�� 	����� 	5��6� 
)T1 ( �? -��
35A� �
�' �? #�
2�� 33���� 	���� *� L(2

��(/� -K����� -�%K:�� 	/5 �� ��� ��:
�%� !��,� % �
QQ,Q % 9����:�� ��; 9�.  

  
 !�����)[ ( 9� $/5 ���'(/� �
=V( ��; .K:(/� !��� �� @���(/��� -��
35A� ���'�� ��2��� #�
2�� 33���� 	����� 9����:��

���/M� C����.  
  

-K������  
 ^�/M�

!�M�  
 ^�/M�

�5�=��  
 ^�/M�

1��=��  
 ^�/M�

*����  
 ^�/M�
&��'��  

� ^�/M
&��/��  

 ^�/M�
*�/��  

��%��  

T1  93.4 ± 
2.51 

273.7 ± 
7.96 

516.2 ± 
10.33 

b 

820.8 ± 
12.25 

b 

847.9± 
11.32 

b 

923.9± 
24.43 

b 

1136.8± 
11.17 

b 

4614.0± 
93.08 

b 

T2 99.6 ± 
0.33 

272.7± 
2.96 

534.3 ± 
0.33 

a 

836.7± 
 1.66 

a 

832.3± 8.41 
b 

936.7± 
19.20 

b 

1140.0± 
19.13 

b 

4652.3± 
31.47 

b 

T3 98.3 ± 
2.72 

280.3 ± 
3.28 

545.7 ± 
5.48 

a 

853.3± 
10.72 

a 

887.3± 
23.06 

a 

1016.0± 
32.51 

a 

1198.0± 
17.61 

a 

4879.0± 
70.77 

a 

T4 94.7 ± 
2.33 

256.0 ± 
19.21 

523.3± 
23.10 

Ab 

839.7± 
10.72 

ab 

844.7 ± 
27.42 

b 

896.0± 
14.29 

b 

1211.3± 
40.30 

a 

4665.7± 
107.7 

b 

T5 95.0 ± 
2.88 

269.3± 
13.37 

546.0 ± 
6.65 

a 

852.3 ± 
9.17 

a 

882.0± 
16.86 

a 

978.0± 
32.51 

a 

1199.0± 
25.42 

a 

4821.7± 
69.71 

a 

T6 93.0± 
2.08 

283.6 ± 
6.96 

532.6 ± 
12.81 

ab 

831.0 ± 
12.66 

ab 

846.3± 
18.16 

ab 

955.6± 
11.86 

ab 

1199.0± 
25.10 

ab 

4741.3± 
54.91 

a 

T7 97.0± 
2.51 

271.6 ± 
17.03 

535.0 ± 
7.50 
ab 

854.0 ± 
4.58 

a 

856.0 ± 
22.64 

a 

968.6± 
15.60 

a 

1201.6± 
12.91 

a 

4784.0± 
25.81 

a 

T8 99.6 ± 
1.76 

277.0 ± 
2.51 

539.0 ± 
9.29 
ab 

832.3± 
13.56 

ab 

856.6 ± 
16.90 

b 

973.0± 
14.15 

ab 

1161.3± 
2.96 
ab 

4739.0± 
53.57 

b 

T9 101.0±  
0 

284.6± 
1.76 

558.3 ± 
24.22 

a 

887.0 ± 
15.50 

a 

928.6 ± 
30.35 

a 

997.6± 
10.26 

a 

1206.6± 
14.16 

a 

4964.0± 
80.72 

a 
	
�5����  N.S. N.S. * * * * * ** 

_/U5 ������ 9�� 	U�('��� @�
8"�� C�2M�  W�
+�"2� 	
�5�� 0��� ���� L�� �
F( * S�(/� �5� )0.05< P (� ** 5� S�(/� �
)0.01 <P( � N.S. #�5�� 0�� ���� ���.  
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 !�����)G ( 9� $/5 ���'(/� �
=V( ��; !���� !��� �� @���(/��� -��
35A� ���'�� ��2��� #�
2�� 33���� 	����� 9����:��
����� !������ ���/M� �44+�;8�� !
�2(��.  

  

-K������  
 ^�/M�

!�M�  
 ^�/M�

�5�=��  
 ^�/M�

1��=��  
 ^�/M�

*����  
 ^�/M�
&��'��  

 ^�/M�
&��/��  

 ^�/M�
*�/��  

 !�����
�����  

T1  1.09 ± 
0.05  

1.52± 
0.02 

1.66±  
0.04 b  

1.94±  
0.05 b  

2.46±  
0.21 b  

2.54±  
0.02 b  

2.49±  
0.06 b  

2.14±  
0.03 b  

T2 1.08 ± 
0.02 

1.63± 
0.02  

1.68±  
0.01 b  

2.12±  
0.02 b  

2.81±  
0.24 b  

2.67±  
0.11 b  

3.32±  
0.07 b  

2.31± 
 0.04 b  

T3 1.09± 
0.01  

1.70± 
0.02  

1.81±  
0.03 a  

2.35±  
0.16 a  

3.53±  
0.18 a  

3.05±  
0.18 a  

3.58±  
0.20 a  

2.58±  
0.05 a  

T4 1.08± 
0.02  

1.54 ± 
0.09   

1.77±  
0.04 ab  

2.13±  
0.02 ab  

2.95±  
0.42 ab  

2.89±  
0.46 b  

2.99±  
0.19 b  

2.38  
0.02 b±  

T5 1.04± 
0.01  

1.73± 
0.05  

1.89±  
0.05 a  

2.26±  
0.03 a  

3.02±  
0.21 a  

3.10±  
0.17 a  

3.47± 
 0.09 a  

2.62±  
0.06 a  

T6 1.05± 
0.05  

1.61± 
0.01  

1.74±  
0.02 ab 

2.01±  
0.01 ab  

3.09±  
0.17 a  

2.45 ± 
0.35 b  

2.88± 
 0.14 b  

2.28± 
 0.04 b  

T7 1.07± 
0.02  

1.53± 
0.07  

1.78±  
0.02 ab  

2.29±  
0.08 a  

3.09±  
0.08 a  

2.94±  
0.38 a  

3.65±  
0.31 a  

2.54±  
0.08 a  

T8 1.10± 
0.03  

1.54± 
0.03  

1.81±  
0.02 ab  

1.99±  
0.02 ab  

2.70±  
0.03 ab  

2.49±  
0.03 b  

2.74±  
0.11 ab  

2.24 ± 
0.03 ab  

T9 1.10± 
0.02  

1.68± 
0.04  

1.93±  
0.05 a  

2.24±  
0.01 a  

3.20± 
 0.22 a  

3.24±  
0.11 a  

3.44±  
0.21 a  

2.62±  
0.05 a  

	
�5����  N.S. N.S.  * * ** ** ** ** 
_/U5 ������ 9�� 	U�('��� @�
8"�� C�2M�  W�
+�"2� 	
�5�� 0��� ���� L�� �
F( * S�(/� �5� )0.05< P (� **  S�(/� �5�

)0.01 <P(� N.S. #�5�� 0�� ���� ���.  
  

!��� )� (
=V( ��2��� 9����:�� ��; 9� $/5 ���'(/� �
 @���(/��� -��
35A� ���'�� ��2��� #�
2�� 33���� 	�����

-�%K:�� 	/5 !��� ��.  
  

-K44������  .K4:�� 	/5  
T1  �,�� ± �,�[ 
T2 H,�� ± �,��  
T3 �,�� ± �,��  
T4 H,�� ± H,��  
T5 �,�� ± �,�� 
T6 �,QQ ± �,��  
T7 �,�� ± �,QQ  
T8 �,QQ ± �,�� 
T9 �,�� ± H,��  

	4
�5����  N.S  
N.S. #�5�� 0�� ���� ��� L�� �
F(. 

��	����  
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