
  

Online ISSN: 2382-994X 

 

 

Journal of Animal Production 
 
 

 

Homepage: https://jap.ut.ac.ir/ 

 
 

University of Tehran Press 

 

Determination of the best conditions for compression in the production 

of complete animal feed blocks based on strawberry plant and 

chickpea straw 
 

Rahman Ebne Abbasi
1  

| Fardin Hozhabri
2 

 | Hassan Fazaeli
3
  

 

1. Department of Animal Sciences, Faculty of Agricultural Sciences and Engineering, Razi University, Kermanshah, 

Iran. E-mail: info.ph.d95@gmail.com 

2. Corresponding Author, Department. of Animal Sciences, Faculty of Agricultural Sciences and Engineering, Razi 

University, Kermanshah, Iran. E-mail: hozhabri@razi.ac.ir 

3. Animal Science Research Institute of Iran, Agricultural Research, Education and Extension Organization 

(AREEO), Karaj, Iran. E-mail: hfazaeli@gmail.com 

 

Article Info ABSTRACT 

Article type: 

Research Article 

 

 

Article history:  

Received: 21 January 2022 

Received in revised form: 

08 August 2022 

Accepted: 10 August 2022 

Published online:  

24 December 2022 

 

Keywords:  

Agricultural waste,  

Dwell time,  

Evaporation of moisture,   

Fungal colony,  

Post compression expansion. 

 

The effects of two levels of hydraulic pressure (220 and 240 bar) and two dwell 

times (five and 10 seconds) in the machine for making complete feed blocks 

containing three combinations of forages (wheat straw and alfalfa hay (WB); 

strawberry plant, wheat straw and alfalfa hay (SB); chickpea straw and alfalfa hay 

(CB)) were studied on the physical properties of the blocks in a 2×2×3 factorial 

experiment based on a completely randomized design. The blocks containing pea 

straw and alfalfa hay had the maximum moisture evaporation at a pressure of 240 

bar and 5 and 10 seconds stop time (P<0.05). The highest density was related to 

the blocks SB (552.6 kg/m3) and the lowest was related to the blocks CB (456.6 

kg/m3; P<0.05). With increasing pressure and dwell time, the density of SB and 

CB increased compared to the WB (P<0.05). The highest post compression 

expansion was observed in the first 24 hours after production (P<0.05). The SB 

had a maximum number of fungal colonies at 240 bar and a dwell time of 5 and 10 

seconds. Regardless of the type of forage and dwell time, SB and WB had a higher 

colony at 240 than at 220 bar, but in CB at 240 was less than 220 bar. Based on the 

results, 240 bar pressure and 10 seconds dwell time to produce complete feed 

blocks containing strawberry plant, alfalfa hay and chickpea straw, causes the 

desired compression and increases the storage time of the block. 
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 !JB��1(                                                                                               PCE �%� =
	
�	�

	

× 100  

� �� O�!JB�� �PCE )Post compression expansion (	���< �� =3 >�%?
� 
c��  }����T1 A��Dx � (e�l,��)

Q��B �1 	���< ��  � A5�S O��,T2A��Dx � Q��B E�WD� �
��� Rc��< �� �1 A�� .  

 �0 bUS !B ��� A?%
 �� T]���W� �B �����*� T%S �B Q��B �1 {�^D� ��� �� �5��`
P !?��+�.  �5��`

Q��B �1 \B  �
*5�, �� =3 !�c�<24 �0 �� =3 A����  �� =335  �100 	�*Nr ��� 	��

� ����� 
P ��*�}  X1�� 
c��

 �5��`�f
 �� �B �E�WD� �
��� Rc��< �� OW<��XP !<��� T*��, �1 ���B ����,- �� 	��lW�� �B 	�W
�%��!JB�� )2( 

] 
P !?��+�15.[  

 !JB��2(                                                                                                   D�%� =
����


�


�

× 100   

��  O��!JB�� �D�  �5��` X1�� 
c��Q��B �1 }D1 �5��` �Q��B �1  � 
*5�, ���� ��D2 �5��` �Q��B �1  Rc��< ��

�WD� �
���E A��.   

 �
����<G��F �1  ��Q��B �1 R��� Q���N �g����B  	��@P) ����� ��� ���

�W��3-8923 (	��

� ��*� ] 
P9 .[ A�n

�,*! %
����� � !
���0*�� 5��*! AF� � !
���0 ��1 ��  !B��
)�60  !B ���500 �*�� 5*�W F� #��+�*� � 	��V<� 	
�� 
P �

 
]B�� >��D� � ����F�0 A  !B10 l�� ���, !B� H� %
�����)*�� 5��*!( 

���
P 	 . !*�, ���BAF� �1� 
]B� H� 

�*�� 5*%
����� �� �W*5�� ��* !B !!
 �*�� 5*F� #��+� �� �W*� � !<�x� 	
��.
P  �� 	��lW�� �B =��H� 3�  ���W� A3H� 

�*�� 5*%
����� �� �W*5�� ��* �1 !B !H� �3 �� ��*�,��) ���W� A��<� (
P 	��V �1 !B .H� �3 ��*A  ��
S �115 �, 20 

�*��  A�� j*+� �� �W*5)Oxytetracyline glucose yeast agar (��� �B� 44  �,47 !n�� �W
�� ���� �V<�	�  �[\��� 

 >��D�
P. �3*A �1� 	���0 �� =3 	
P +� OW%B* j� A�!B (��c ��� �� !
����� 1±25 !n�� �W
�� ���� !B (
� 

 ����.�3 ��� ��� !
�N ��o�� �  =�� !B ��
F��3 /��@P*A �1� ��S� ����  �1] 
P9.[                                                                                            

	��� ��
 �� 	��lW�� �B �1  ��V<�����0SAS  !D%
)9,1(  !���GLM   !JB�� ���B )3(  !�VU,
P] 

14 .[  

 !JB��3                          (                 Yijkt = µ + αi + βj + γk + (αβ)ij + (αγ)ik + (βγ)jk + (αβγ)ijk + εijkt   

 O�� ��!JB�� �Yijkt }(�
1��� �� H� �1 �� A�� (��?� �μ }R� O*�
�*� �αi �βj  �γk !B  H*5��
*1 ���< �	�*n (��K� T*,�,

 }���< EF�, ���� �(αβ)ij �(αγ)ik �(βγ)jk  � (αβγ)ijk RB�)W� (��K��� � !
��!�  E�WD� Z�J� O*B !
��R��� �1  �eijkt �K� �

������0 ��JN ��  .
P�B!B  .


P doS ����0 #
� �� ����
 !�S�� �� �E�WD� Z�J� O*B RB�)W� �K� ��n� �
� R*5�                    
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 D6"E2. �#-)�#8� N	�O)	 6 �#���� ���,�P ,�( � 6 ��� �  ��	"9-) >O� �� !":<(�� ��  

!U����<  
	��� �
��� ��1  

#��1  ���2  ���3  

) ����W
�� !n�� ����(       

RF�
S  94/2±15  44/2±27/12  01/1±98/3  

�_��
S  85/2±34  33/2±27/27  75/2±09/14  

O*�
�*�  24/1±5/24  38/2±77/19  81/0±03/9  

 �?%
 AB�C�(
c��)       

 A���12  �30 !)*F�  13/2±65/30 18/1±71/25  63/0±63/24  

��J� AB�C� )
c��(        

RF�
S  05/1±65/50  17/1±40/45  71/0±59/44  
1 .24  .	 ,���8    ,��R�9  �	���!��I 2. 35  .	 .6�8  !���	���  ,��R�13 (��9:!��I 3 .65  .	 .6�13 !���(��9:  ,��R�19 U��H !�� .  

  

3 .  01� % 2���( 

�O*�
�* AB�C� �*D?, 
c�� �  X1��Q��B �1 R��� Q���N �	�*n ��1  �� =3 �������0100 	�*Nr ���  ���� ��

) #�
n3 ( .A�� 	
P 	��� ���
b� O��,  ���< �� AB�C� �*D?, 
c��220 EF�, ���� � ��B10  !*
�KQ��B ���� ��  ��1

(�, !,�B ���S 	�� � ��
�< X*B � ��D
  �� �0 O��, ���<240 �BEF�, ���� � � � .�310  !*
�KQ��B ���� �� �  ��1

	�� ���S  ��D

P 	
1���  )05/0<P.(               ���< ��220 ���� � ��B ��1 EF�, .�3  ��10  O*B !*
�KQ��B  ��1 �� ������0

��]� (��l, AB�C� �*D?, ��V*� ��+5  .
�
 	
1��� ���� �� ���<240 EF�, ���� � ��B  .�3 !*
�KQ��B O*B  ��1 ���S

!<��� ��]� d\WN� (��lW� �?�N ��1  ��+5 �� ���� AB�C� �*D?, 
c��!B �
P 	
1��� ��+
 X*B !�  �� �0 O��,

Q��B 
P A?K ��D
 	�� ���S ��1 )05/0<P.(                                                                                                                                                              

  

6"E D3. ������ �#-)�#�  "V��,�( ��#@�*  6"V�� W��4 U.6 <(�� ��� X�3@� Y0 .	 100 .6� !�#=Z �.��                                  

	�*n  
��*5��
*1���<  

(��B)  

 EF�, �������<  

(!*
�K)  

AB�C��*D?, 

(
c��)  

X1�� ���            

(
c��)       

1  

220  
5  cd6/9  ab0/2  

10  de1/9  b9/1  

240  
5  c5/10  a4/2  

10  cd0/10  ab1/2  

2  

220  
5  cd8/9  ab0/2  

10  e7/8  ab3/2  

240  
5  b4/11  ab4/2  

10  c1/10  a2/2  

3  

220  
5  cd8/9  b8/1  

10  e6/8  b7/1  

240  
5  a8/12  a7/2  

10  a3/12  a6/2  

SEM     17/0  007/0  

��]� ����                 007/0  02/0  

a-d �78�  U(3� �� �� ���2� �) N6�� ��  �� �#-)�#� �6�[* : ) ,�	 �	�05/0 P< .(  

 SEM:  ��	")�3�	 ��_=�#-)�#� ��.  

!�#E  :��1!�4 =  I�J)(� 6 ?"7K2�(* �*(� = !�4 M�-)��  I�J)(� 6 ?"7K3!�4 = �J)(� 6 �(@)                                                       .       
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�� Q��B �1 �������0 �� � 
P AB�C� �*D?, X��V<� Tn�� H*5��
*1 ���< X��V<� �Q��B �1�  !,�B ���S

(�, ��
�< ��]� (��l, O�� ��D
 	�� �  ��B ���)05/0<P.(               #�^,� A�nX*B �,  �� ��n�� ����Q��B �1  X��V<� �

���+W�� �0 ��1 	���< �� R?F  ��
S �����10 �*F� g\� �
�� 
c��  !<�x� ��� h0 �B 	
P
P  X��V<� Tn�� !�

 AB�C� ��V*�Q��B �1 	�*Nr R+� �� ��� � AB�C� j���P ����� d�C �� .
P ����Q��B �1  	��� #�C �� !� ��B ���C

�
)� ��5��], AB�C� !B �
*�� ���B ���
��
 .

��� A�� �� �� ��N AB�C� �� ��X*B �, AB�C� �*D?, 
c�� O�

Q��B �1 ���
��
 #�� !Wl1 �� �0  �1 ��V*� .��W<� ��l,�AB�C� Q��B �1 R��� Q���N � O**], �� ����� R��� H�

 ��V*���n) �5��`  (�@USA���)� � �0  �1��
P�B ]2  �7 .[               

 X����0 H� ���*Kq, � ��V*�	��, �� ��n�� AB�C �B g��� 	���< ��1��2�� ��1 ���V*< �0  �1 ���F !]5�J� ����

	��, �5��` X1�� ��V*� !� ��� ���
 Rc�S .��W
 � A<��!B �1��]� ��C ���� A+,�*Kq, C��0 AB� � ��B �1  �B

 AB�C� X��V<�Q��B �1�5��` ��V*� � �0  �1 X1��] A<��2<� .[�, AB�C� ��V*� X��V �_��
S) h��J� 
S !B �
*�� 

12 ��)� (
c��� ����

�� 
c�� � ��*5��
*1 ���< �B��B �� AQ��B �1 �� X��V<� �� 
1� ]5.[ !B  IJ� �1 �� ������C

 ���< ��H*5��
*1 )220  ��240 ) H*5��
*1 ���< EF�, ���� X��V<� �B (��B.�3 �10 � (��l, (!*
�K*�
�* X1�� ��
)� O

 ���Q��B �1 )	�*n � �B (������0 ��1*�
�* ��
)� O� �� ��n�� AB�C� X1�Q��B �1 ��]� ��?
 ���. !B !n�, �B O��  !� ��

	���< ����  ����Q��B �1AB�C� ��V*� �E�WD� � �0  �1RB�F (��l,  ����

�� � �5��` ��V*� �
�WP�

 b1 �B ��n�,

 O��Q��B �1 !B ��C ��]�  A+, �����*Kq, �
 ���F AB�C� AB�C� ��V*� � ��� X1�� 
c�� (��**p, 

�� � A<�Q��B �1 

 .��B !B��� ����� ��
S �,                  

 �5��` O*�
�*�Q��B �1 � !�c�<\B ������0=3  
*5�, ��  ��*�
�*O 5��` X1�� 
c��� Q��B �1 �� #�C 	��� ��1 

Nr E�WD�*	� ���� Q��B ) #�
n ��4	��� ���
 (   .A�� 	
P �K�*�, ���� � H*5��
*1 ���< ��V O*�
�*� �B ���< EF�

 �5��`Q��B �1 � !�c�<\B ������0=3 
*5�, �� ���] ��� ��B )05/0<P( } !B ��+
  !�X*B �,���< �� �5��` O� 240  ��B

 ���< EF�, �10  !*
�KQ��B !B >�B�� (�, !,�B ���S ��1 b� � ��
�<  ���< �� �0 O��,220 EF�, � ��B  ���<10  !*
�K

Q��B !B >�B�� 	�� ���S ��1  ��B ��D
)05/0<P(.   Q��B �� (�, !,�B ��W+� ��1  EF�, ���� � ���< X��V<� �B ��
�<

 A<�� X��V<� V*
 Q��B �5��` ���<)05/0<P( .Q��B �� ��B��� 

�� [�?��), ��]� ��� 
P 	
1��� V*
 ���� ��1  .��?
 ���

<�����F 	�+
 [u�@WS�(�, !,�B OW	���< ����1 !B ��
�< X*B g�@, IJ� �
P  (�]JF ��+
 !B � !WP�� b1 �B ��,

	
P 	���< b1 !B !,�B b���, A*<�w !� 

� X*B ���o3  /��V� .A�� 	
P Q��B �5��` X��V<� T?� ��� O*@1 � !WP�� ��,

 !� A�� 	
P�0 IJ� R� X��V<� Tn�� !<��� (�]JF 	��

� X1��  � �1X��V<�  (��r O*B #�^,� ���B g�@, >�)
 ��
],

	���< 
����< �C� ���� Q��B �� 	��� O�� �� b���, ��V*� X��V<� [u�@WS� A�� 	
P �1 ]8 .[d�c  �f
  � H*5��
*1 ���< ��

 ����< EF�, ����Q��B �� �5��` ����)� j��W� b� ��D
 	�� ���S ��1 Q��B �� �, (�, !,�B ���S ��1 ��
�< Q��B �  ��1

��B !U
�� � �
�� 	�� ���S. Q��B �� �5��` ��V*� ) �
�� 	�� ���S ��148/422  ���*
 g���B � (T]���W� �� �����*�

)25/550  	�W
�%�� !B !<��� A?%
 �B (T]���W� �� �����*�40  !B60 ] A�� 	
P /��V�6 .[                                                                                                                                                           

 �� ��B��� 

��Q��B �1 !U
�� � �
�� 	�� ��W+� R��� �����N �!B ����� !<��� XDB ) 	�W
�%�� � ��55:45 }

A�� 	
P /��V� (	�W
�%�� !B !<���� !B ��+
  !�X*B �,��` O� H*5��
*1 ���< �� �5220 ��) ��B  RB�)�200  � (��B

 ���< EF�, ����30  RB�)� ��) !*
�K.�3 !*
�K( ] 
P 	
1���5 O�� .[X1�23 ����  !� 

��� ���
�5��` ��V*� ���3 

Q��B �1 ) H*5��
*1 ���< ��
)� �� (��**p, #�@�� !B200  �220 ) ���< EF�, ���� � (��B.�3 �17 � 30 K �� (!*
� IJ�

 	�,�� !<��� (�]JF 	��

�X*B �, A�� 
��B !<��� (�]JF 	��

� IJ� ��.  ���� (�]5�J� �B �*N� .��W
X1�23 ����  ��
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b���, �B H*5��
*1 g�3 ���< ��V*� (��K� �B !JB�� ���� A)B�J� �?�N ���� ���o3 ]5 �6  �18.[  (�]5�J� �<�C ��

��U
� � !� A�� �0 �� ���S 	
P!<��� �5��` ��V*� �H*5��
*1 ���< X��V<  �� �?�N ��1!B ��C ��]�  X��V<� ����

�� .
1� < ��V*� !� 

��� ���
 (�]5�J�!B AB�C� ��V*� � (��r 	��

� �H*5��
*1 ��� RB�F ��C  	��, �5��` �B ��n�,

 ����� ����)B � 	�� 	���<�K'� A�� ]8.[ ���V���n �B �

�� O*�`40 	�� 
c��  �� ���*
 g���B �B �
��Q��B �1 �

H`�� �
�� 	�� �� T,��� !B g���B (�]JF 	��

� !� A�� �5�S �� O�� � A�� 	
P 	��� ���
 V*
 R��� Q���N � �,

] 

��� ��,u�B �5��`6[ � ����H*5��
*1 ���< ��V*� �  � (��r 	��

���V*� !B AB�C� ��]� ��C  	��, �5��` �B ����

 	�� 	���<A�� �K'� ����� ��1�*� ���� ����)B �. A�� 	
P /��V� � !�*��V 5��` X1��� 	��, ��1  g��� 	���<

 A+,�*Kq, AB�C� �0  �1�V<� �B � ��B�X  AB�C�Q��B �1� *���V 5��`� �0  �1 X1���A<� ]2.[  

[u�c�	
1��� �**p,  
P	  b���, ��Q��B �1#�@�� (��**p, �B T���W� 	
P
*5�, �  	
P ��V*� �������� 

�@%3 e�
 ��

�� �H*5��
*1 ���< EF�, (
� �  A+, 

��,�*Kq,  ��V*������� 
P�B �
� Q��B O*P�� ]6  �8 .[ �(�]5�J� �N�B ��

!<��� E�WD� mB��� �5��` ��V*� !B ��  �	�W
�%�� �B T*��, �� �� �����,382  �,575 T]�� �W� �1 �� �����*�  /��V�

A�� 	
P ]3  �18 .[ ��V*� O*B �*N� !]5�J� �� �5��`436  �,552 T]���W� �� �����*�  ��V*� 	��
+� �� !� ��B

) ��� j��, d�^� T���� �5��`320  �,520 T]�� �W� �1 �� �����*� (]21 [ ��

�X*B �,  .A��               

  
 D6"E4.  �#-)�#� ������ 6 ���-%<(�� ���-% W��4 "V�� !�6� D(  �� ��  X�3@� ���!�#=Z <(�� �.��                                   

	�*n  
���< ��*5��
*1  

(��B)  

���< EF�, ����  

(!*
�K)  

(T]���W� �B �����*�) �5��`  

!�c�<\B  

=3 
*5�,��             

24 A���  


*5�, �� =3  

35 ���  


*5�, �� =3  

100 ���  


*5�, �� =3  

1  

220  
5  efg52/480  bcd81/3  69/1  28/1  

10  ef55/485  bcd90/3  78/1  53/1  

240  
5  de61/490  bcd07/4  83/1  59/1  

10  de14/490  abcd40/4  58/1  66/1  

2  

220  
5  cd11/507  abc70/4  30/2  72/1  

10  c72/511  abc91/4  04/2  84/1  

240  
5  b58/531  ab22/5  20/2  92/1  

10  a73/552  a80/5  40/2  04/2  

3  

220  
5  gh66/465  cd61/3  43/2  06/2  

10  h82/463  cd40/3  21/2  06/2  

240  
5  fgh10/469  cd52/3  08/2  8/1  

10  efg13/478  d03/3  81/1  64/1  

SEM     62/3  16/0  07/0  06/0  

��]� ����                 001/0  001/0  52/0  21/0  

a-h  �#-)�#� �6�[* : �78�  U(3� �� �� ���2� �) N6�� ��  ��) ,�	 �	�05/0 P< .(  

 SEM:  ��	")�3�	 ��_=�#-)�#� ��.  

!�#E  :��1!�4 =  I�J)(� 6 ?"7K2�(* �*(� = !�4 M�-)��  I�J)(� 6 ?"7K3!�4 = �J)(� 6 �(@)                                              .                 

  

 �� �5��` X1�� 
c�� O*�
�*�24  A?%
 
*5�, �� =3 A���	��� ���� !B  �1!B ��C ��]�  ����X*B �, ��B.  (��l,

��]� ����0 Q��B O*B ����  ��+5 �� E�WD� ��1 �� �5��` X1�� ��V*�24 
*5�, �� =3 A���  
P 	
1���

)05/0<P( � �� 

�� O�� 
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