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f ��%1 - 1A	  B	�C 
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Table 1. Effect of two levels of corn silage particle size and two levels of bacterial inoculation on sensory evaluation 
at different sampling times1 

Particles size Coarse Fine 
 

Main effect 
SEM 

P-value 
Par2 Ino3 

Inoculant levels + ˗ + ˗ Coarse Fine + ˗ Par2 Ino3 Par× Ino4 

30 days after silage preparation 

 

        
Smell  quality 13.7 13.3 13.3 12.7 13.5 13.0 13.5 13.0 1.08 0.43 0.40 0.78 
Structural quality 3.83 3.87 4.00 3.83 3.58 3.92 3.92 3.85 0.04 0.50 0.60 0.43 
Color 1.50 1.50 1.73 1.50 1.50 1.62 1.62 1.50 0.02 0.15 0.14 0.15 
Total 19.0 18.7 19.1 18.0 18.9 18.5 19.0 18.4 1.08 0.61 0.29 0.54 

45 days after silage preparation         
Smell  quality 13.0 14.0 14.0 12.7 13.5 13.3 13.5 13.3 0.58 0.71 0.71 0.03 
Structural quality 3.90 3.83 4.00 3.83 3.86 3.91 3.95 3.83 0.05 0.70 0.38 0.71 
Color 1.50 1.16 1.33 1.67 1.33 1.50 1.41 1.41 0.06 0.28 0.99 0.06 
Total 18.4 19.0 19.3 18.2 18.7 18.8 18.9 18.6 1.06 0.90 0.65 0.17 

60 days after silage preparation          
Smell  quality 13. 7 12.8 13.3 12.5  13.2 12.9 13.5 12.7 0.75 0.20 0.13 0.99 
Structural quality 3.77 2.83 4.00 4.00  3.80 4.00 3.88 3.92 0.04 0.10 0.67 0.77 
Color 1.50 1.67 1.33 1.50  1.33 1.41 1.42 1.42 0.04 0.45 0.50 0.06 
Total 18.9 17.8 18.7 18.0  18.4 18.3 18.8 17.9 0.89 0.92 0.14 0.70 

90 days after silage preparation          
Smell quality 13.5 12.7 13.3 12.0  13.1a 12.7b 13.4 12.3 0.47 0.02 0.33 0.54 
Structural quality 3.70 4.17 4.00 4.00  3.80 4.00 3.85 3.95 0.03 0.06 0.30 0.30 
Color 1.50 1.33 1.33 1.50  1.42 1.42 1.41 1.41 0.04 0.99 0.99 0.19 
Total 18.7 18.2 18.7 18.7  18.3 1.81 18.7a 17.7b 0.56 0.63 0.05 0.56 
a-b Non-similar letters in each row indicates a significant difference (P<0.05). 
1 The effect of sampling time on the measured variables was not significant. 
2 Particle size 
3 Inoculant levels 
4 Interaction between particles size and inoculant levels 
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Table 2. Effect of two levels of corn silage particle size and two levels of bacterial inoculation 
on pH of silage at different sampling times1 

Particles size Coarse Fine 

 

Main effect 
SEM 

P-value 
Par2 Ino3 

Inoculant levels + ˗ + ˗ Coarse Fine + ˗ Par2 Ino3 Par× Ino4 

Days after silage preparation         
30 4.18 3.73 3.72 3.72 3.76 3.72 3.75 3.74 0. 002 0.30 0.44 0.43 
45 4.20 3.84 3.76 3.77 3.82a 3.77b 3.78 3.71 0.001 0.23 0.03 0.45 
60 3.82bc 3.96a 3.78c 3.83b 3.89a 3.80b 3.80b 3.89a 0.001 <0.01 <0.01 <0.01 
90 3.60 3.75 3.82 3.80 3.67 3.80 3.67 3.83 0.007 0.36 0.85 0.67 

a-b Non-similar letters in each row indicates a significant difference (P<0.05). 
1 The effect of sampling time on the measured variables was not significant. 
2 Particle size 
3 Inoculant levels 
4 Interaction between particles size and inoculant levels 
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Table 3. Effect of particle size and bacterial inoculation on dry matter of corn silage at  different sampling times1 

Particles size Coarse Fine 

 

Main effect 
SEM 

P-value 
Par2 Ino3 

Inoculant levels + ˗ + ˗ Coarse Fine + ˗ Par2 Ino3 Par× Ino4 

Days after silage preparation         
30 21.5 21.9 21.4 21.8 21.7 21.6 21.4 21.6 0.31 0.73 0.33 0.92 
45 21.8 22.5 21.4 21.8 21.1 21.6 21.6 22.1 2.93 0.65 0.67 0.92 
60 21.7 22.5 21.4 21.8 21.1 21.6 21.6 21.1 1.23 0.30 0.48 0.92 
90 20.9 22.0 21.4 21.6 21.4 21.4 21.0 21.8 0.15 0.83 0.06 0.35 

1 The effect of sampling time on the measured variables was not significant. 
2 Particle size 
3 Inoculant levels 
4 Interaction between particles size and inoculant levels 

  

 ��%f4 - 1A	 �uG� 1� "4�41�$�� F0G): Fu� � B�C DE0� B	�C 
.	%�	i0)8 -  ��2� .-�� ����� �)�' -�	�1�1 
Table 4. Effect of corn silage particle size and bacterial inoculation level on flake point at  different sampling times1 

Particles size Coarse Fine 

 

Main effect 
SEM 

P-value 
Par2 Ino3 

Inoculant levels + ˗ + ˗ Coarse Fine + ˗ Par2 Ino3 Par× Ino4 

Days after silage preparation         
30 89.9 92.7 91.9 92.9 91.3 92.4 90.9 92.8 5.94 0.55 0.34 0.62 
45 89.6 89.3 90.3 90.8 89.5 90.5 90.0 90.1 8.69 0.64 0.96 0.87 
60 88.8 84.3 88.9 87.6 86.8 88.3 88.9 86.2 3.39 0.32 0.11 0.35 
90 92.0 91.9 88.2 88.5 91.5 88.4 90.1 90.2 9.3 0.31 0.98 0.94 

1 The effect of sampling time on the measured variables was not significant. 
2 Particle size 
3 Inoculant levels 
4 Interaction between particles size and inoculant levels 
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Table 5. Effect of particle size and bacterial inoculation level on crude protein (%) of corn silage at different 

sampling times1 

Particles size Coarse Fine 

 

Main effect 
SEM 

P-value 
Par2 Ino3 

Inoculant levels + ˗ + ˗ Coarse Fine + ˗ Par2 Ino3 Par× Ino4 

Days after silage preparation         
30 8.13 9.10 7.81 9.02 8.62 8.41 7.97b 9.06a 0.17 0.51 0.02 0.69 
45 8.88 8.80 8.46 8.41 8.84 8.43 8.67 8.60 0.34 0.63 0.93 0.99 
60 8.93 8.78 8.23 8.19 8.86 8.26 8.63 8.49 0.50 0.18 0.71 0.98 
90 8.04 8.50 7.43 7.33 8.45a 7.38b 7.92 7.92 0.05 <0.01 0.99 0.60 

a-b Non-similar letters in each row indicates a significant difference (P<0.05). 
1 The effect of sampling time on the measured variables was not significant. 
2 Particle size 
3 Inoculant levels 
4 Interaction between particles size and inoculant levels 
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Table 6. Effect of silage particle size and bacterial inoculum surface on neutral detergent fiber at 
different sampling times1 

Particles size Coarse Fine 

 

Main effect 
SEM 

P-value 
Par2 Ino3 

Inoculant levels + ˗ + ˗ Coarse Fine + ˗ Par2 Ino3 Par× Ino4 

Days after silage preparation         
30 57.7a 53.5a 38.8b 57.3a 55.6a 48.1b 48.1b 48.3a 0.001 <0.05 <0.05 <0.05 
45 53.8 48.6 37.6 40.7 51.2 39.1 45.7 44.6 0.007 0.11 0.87 0.55 
60 42.8 44.0 44.0 48.2 43.4 43.4 43.4 46.1 0.002 0.54 0.54 0.71 
90 51.1 37.8 39.1 57.0 34.4 46.1 43.4 46.1 0.003 0.37 0.64 0.20 

a-b Non-similar letters in each row indicates a significant difference (P<0.05). 
1 The effect of sampling time on the measured variables was not significant. 
2 Particle size 
3 Inoculant levels 
4 Interaction between particles size and inoculant levels 



 ����/��	 
����/
�� ��� " 	� B	%0M�: B�G0GY:1400 )49 -37                                                                                         (45  

 

 
%Q##$%0M�: ������$ -�*�	 �� ���p5 ?4	 \4���   V0���Q�	�4��

"#_  R4�  1�  "Y0G): �	�  10A�:  1Q�   2�1Q$ ���Q@�    %Q#4!18

   �� i0�QQ�	 %0QQ�	 � iQQ0�$a %0QQ�	 %QQ0M�:DE0QQ� B�C � 

?0#[�� �4	R8	  -.	�� -�	%4�5 
Q�  7Q�	� "�	�Q�&    1Q� �Q 	


%�.�� -�*�	 XE�&   B%Q  �: -.	�� -�	%4�5 ?0�': 7Q]� 

%,� qGY  .��.   

-��f �4� .! ��&   -a�Q� 7��b� �� �f�: �� B�C DE0Q�   �Q$

 Ve	%K5  �:10  x�)u  %K .	 1:a�� %U��DE0� �0�: ��� �� &

"  1j�    ���!1Q� 14��QG  .	 1Q��$ %4�� -.	�� -�	%4�5 �$ %��

%��� 
%�2�w & 
p4� -� �      
��Q  
pQ4� -�Q � �Q� 7_J� x!

�8�)* i,� DE0�   -�Q � �4	R8	 -	1� 	=M .7�	 1:a�� ��0J�

�8�)* (1L i4  7��b� ��80    	%QG  ?0Q�� �� 7_J� &%U��  �

�8�)*  7��b� �� "4�)0�70     .�Q0� -1�Q,0� -1M�Q$ �� &%U��


p4� ":�	1K 7081y v��O  �� .7�	   �4	RQ8	 �� "��0L �	� 

"  �4	R8	 7��b� 2	R0 "M� ) %��4
�	. 2	��+�� �& 1382.(  

) %#$ 10�': 70)��e  �� �'�  .	 .�L %0M�:b :( .�� ��45  %@�

 B	�C 
.	%�	 &B�C DE0� �0�: .	 �'� 1� 
%� �)0� �8�)*

) x! �� ��)Y �� 10�': V��eb"#@  10A�: ( 7�	� -�	�

)05/0P< ��%f &8 ��� 7��� DE0� �� .�L %0M�: ?41�,0� .(

)05/0<P(&  DE0� �� �8�)* B	�C 
.	%�	 ���$ 7)* �� 	14.

R4�&  � ��� 1�,0� "��1+0  10�': � ��8�4 �4	R8	 g��: Fu�

i0�$a %0�	 }a���K	 �� .%�  %0M�: -1�,0�  �� 7)* ?0��

�4� .! ?4	�� &  .��45  &DE0� �0�: .	 %@�pH  -��DE0� ��


$ R4���%f) ��� 7��� .	 1: 2 �� �$ -10�': B�_0$1: .(


%� %0M�: DE0� �0�: -��%#4!18 10�': 
����� �_�+� �� %�	

"��) %���McDonald et al., 2011.(  7��� DE0� �� 	=M

 �$
$ -10�': B	%0M�: -	�	� �J4�G  �� .�L %0M�: &��� -1:

.78�4 �4	R8	 R4� DE0� �4  .�� ��90  �0�: %#4!18 .	 %@�

 F0G): � B�C DE0� B	�C 
.	%�	 V��G�  1A	 &B�C DE0�

"#@  "4�41�$��) ��� �	�01/0<P DE0� �� .�L %0M�: 	14. &(

��]: -�� ! 1j� .	 
%,� � 
%� F0G): 7���"#@  B -�	�

	 &%#��	%��   R4� DE0� .	 
%� F0G): R4� DE0� �� .�L %0M�:

) ��� 1�,0� &
%,� F0G):05/0<P &
%� F0G): R4� DE0� �� .(

 I_� 1�,0� "��1+0  70M�@8 }a���K	 �4RO: -1�,0� 14��G 

 "M�)� 
�	�4� .	 %��4 �4	Re	 "M�)� 
�	�4� "L%##+� �78 .

���#,05 q0GY: i4 ��  
s� 70)��e ?0� "�_Z  �u�	� %�


%#4�� �� ��)Y �� X�0M	  "L%##+� � 
�/,4� .! �� "Z#�

 ��	� ��f�)Grant, 2010( I_� 1�,0� "��1+0  70M�@8 .

E0� ?4	 �� .�L %0M�: �4	R8	D .%�  

) .�L %0M�: V0J���5b+a :( �� .�L %0M�: V0J���530 &45  �

60   �	1e "4�41�$�� F0G): 10A�: 7Y: DE0� �0�: .	 %@� .��

 ��%f) 781/�9 .(� 	  .�� ��90  &��DE0� �0�: .	 r5

 B	�C 
.	%�	 10A�: 7Y: B�C DE0� �� .�L %0M�: V0J���5

 �	1e DE0�
$ � 781L.�L %0M�: "4��	�: ?41:  DE0� �� H��1 

��� B�C) ��� 705/0<P7��� B�C DE0� �� .(& ��  7)*

 .�L %0M�: &R4� DE0� �� 7_J� "4�41�$�� g��: Fu� ���$

 78�4 ���$)Adesogan et al., 2019.(  

 F0G): Fu� � B�C DE0� B	�C 
.	%�	 V��G�  1A	 ?0#[��

"#@  F0G): 7��� B�C DE0� .	 .�L %0M�: "4��	�: .��� �	�

B�C DE0� � 
%,�  7��� B�C DE0� .	 
%� F0G): R4�

.��� 1�,0� 
%� F0G):  

  

��%f 7 - 1A	 
.	%�	 B	�C  DE0�� Fu� G):0F 1�$��4�"4 1� -.	�� -�	%4�5  .�� ��45 DE0� �0�: .	 %@� 
Table 7. Effect of silage particle size and bacterial inoculum level on aerobic stability at 45 days  after silage 

preparation 

Particles size Coarse Fine 

 

Main effect 
SEM 

P-value 
Par1 Ino2 

Inoculant levels + ˗ + ˗ Coarse Fine + ˗ Par1 Ino2 Par× Ino3 

Hours 59.1 50.8 54.7 41.1 54.9a 47.9b 56.9a 45.9b 6.60 <0.01 <0.01 <0.10 
Days 2.46 2.12 2.28 1.71 2.29a 1.99b 2.37a 1.91b 0.28 <0.01 <0.01 <0.10 

a-b Non-similar letters in each row indicates a significant difference (P<0.05). 
1 Particle size 
2 Inoculant levels 
3 Interaction between particles size and inoculant levels 
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Table 8. Effect of silage particle size, bacterial inoculum level and time1 on gas production from slow 
fermentable fraction (b, mL/g dry matter) 

Particles size Coarse Fine 

 

Main effect 
SEM 

P-value 
Par2 Ino3 

Inoculant levels + ˗ + ˗ Coarse Fine + ˗ Par2 Ino3 Par× Ino4 

Days after silage preparation         
30 42.1 41.6 44.6 46.6 41.8 45.6 43.3 44.1 5.90 0.40 0.85 0.77 
45 48.9 50.4 44.2 41.8 49.6a 43.0b 46.5 46.1 3.21 <0.05 0.85 043 
60 44.4 43.4 41.3 60.2  43.9 50.7 42.8 51.8 8.50 0.30 0.19 0.15 
90 43.7ab 48.8a 52.9a 43.1b  46.2 48.0 48.2 15.9 2.27 0.30 020 <0.01 

a-b Non-similar letters in each row indicates a significant difference (P<0.05). 
1 The effect of sampling time on the measured variables was not significant. 
2 Particle size 
3 Inoculant levels 
4 Interaction between particles size and inoculant levels 
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Table 9. Effect of silage particles size and bacterial inoculation level on gas production potential 

(a+b, mL/g DM) at different sampling times1 

Particles size Coarse Fine 

 

Main effect 
SEM 

P-value 
Par2 Ino3 

Inoculant levels + ˗ + ˗ Coarse Fine + ˗ Par2 Ino3 Par× Ino4 

Days after silage preparation         
30 45.3 43.6 46.2 51.1 44.4 48.7 45.7 47.3 6.07 0.36 0.72 0.47 
45 53.8 52.4 47.7 47.2 53.1a 47.8b 50.8 49.8 3.32 0.05 0.68 0.84 
60 48.9 45.5 46.7 64.49  47.7 55.6 47.8 55.0 8.08 0.19 0.25 0.11 
90 46.4b 51.8a 55.8a 50.6ab  49.1b 53.2a 51.1 51.2 2.01 0.02 0.90 0.01 

a-b Non-similar letters in each row indicates a significant difference (P<0.05). 
1 The effect of sampling time on the measured variables was not significant. 
2 Particle size 
3 Inoculant levels 
4 Interaction between particles size and inoculant levels 
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Abstract 

This experiment was conducted to determine the effect of corn silage particle size, homofermentative and 
heterofermentative fermenting bacteria inoculation on chemical compounds, sensory evaluation, aerobic stability, 
and gas production on days 30, 45, 60, and 90 after silage preparation. The corn forage was harvested in coarse and 
fine sizes (16 and 8 mm, respectively), and the silage was prepared in nylon bags with a size of 90×45 cm (4050 
cm2). During the preparation of the silage, bacterial inoculation was added to 50 percent of coarse and fine corn 
forage. Silages were sampled at 30, 45, 60, and 90 days after the preparation of silage. On the 90th day after silage 
preparation, the score of total sensory evaluation of silages was higher in inoculated silage (P<0.05). On the 45th and 
60th days after silage preparation, pH was the highest in fine silage (3.77 and 3.80, respectively) (P<0.05). The crude 
protein content of silage was higher in fine silage only on day 90. The percentage of the neutral detergent fiber was 
the highest in coarse and non-inoculated silages on day 30 after the preparation of silage (P<0.05). Aerobic stability 
was higher in coarse and inoculated silages on day 45 (P<0.05). The gas production potential (A+B) in fine silages 
was the greatest on day 90 after the preparation of silage. The results of the experiment showed that the effect of 
particle size on the quality of silage was greater than bacterial inoculation, but inoculation of bacteria increased the 
aerobic stability of silages.  
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