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Abstract 
In order to investigate the effect of forage maize biochar and urea fertilizer application on bell pepper cultivar, a factorial experiment in a completely 
randomized design with three replicates and nine treatments was conducted. The treatments consisted of three levels of forage maize biochar (zero, 2, 
and 5% Soil weight) and three required urea fertilizer (75% 100%, and 120%). One bell pepper was transferred in 4-leaf pots containing 5 kg of soil 
and biochar, then in three stages and in each stage, 236, 314, and 376 mg kg-1 N of urea fertilizer was added to the pot. At the end stage of cultivation, 
EC, pH, Na, K, Ca+ mg, carbon organic, total nitrogen and wet yield fruit bell pepper measurements were done.  The results indicated that the 
treatment of 120% urea fertilizer and 5 percentage biochar EC, pH, sodium, and total nitrogen cumulative in soil 41.7, 12.5, 2.1 and 58.3% and soil 
organic carbon 4.16 times, were compared to the control treatment respectively. In 100% urea fertilizer and 5 percentage biochar treatment soil 
potassium increase by 96.8% in comparison with the control treatment. Also, the highest increase calcium and magnesium the treatment 100% urea 
fertilizer and 2 percentage biochar was observed in soil by 58.3%. In addition, the results indicate that the treatment of 120% urea fertilizer without 
biochar increased the wet yield fruit of bell pepper by 61.5% compared to the control treatment. 
 
Keywords: Organic carbon, Soil potassium, Soil total nitrogen, Wet yield fruit. 
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Table 1. Physical and chemical characteristics of the soil at experimental site 
Ca+mg Total nitrogen Bulky density PWP FC EC 

pH Texture Characteristic 
(meqlit-1) (%) (gr cm-3) (m3 m-3) (m3.m-3) (dS.m-1) 

35 0.07 1.58 10 21 1 6.1 Sandy loam Average 

  
Table 2. Physical and chemical characteristics of the forage maize biochar 

Chlorine Potassium Carbon Phosphor Oxygen Nitrogen EC pH Characteristic 
(%) (%) (%) (%) (%) (%) (dSm-1) 

3 8.5 31.9 7.5 30.5 11 6.8 9.2 Average 
* pH and EC of biochar with ratio 1:10 biochar to deionized water. 
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Table 3. Effects of biochar, Nitrogen, and interaction of Biochar ×Nitrogen on chemical characteristics of the soil and 

yield fruit of bell pepper 
Mean of Square 

f 
Source of 

Variances Wet yield 
fruit 

Total 
nitrogen 

Organic 
carbon 

Potassium Sodium 
Calcium and 
magnesium 

pH EC 

1.49** 0.031* 0.99ns 118602** 4436** 101.2ns 0.035ns 1.31ns 2 Biochar 

32.5** 0.004ns 0.12ns 233.3* 7192** 363.7** 0.74** 0.45ns 2 Nitrogen 

20.38** 0.014** 1.61* 122555** 6572** 370.3* 0.053** 5.39** 8 Biochar×Nitrogen 
26.3 0.044 72.4 39148 3658 3817.1 0.48 11.95 16 Error 

29.9 18.38 49.2 26.9 12.7 40.06 2.17 14.03  CV% 
**, *, ns: Significant different at 1% and 5% probability levels and non-significant difference, respectively. 
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Figure 1. Effect treatment forage maize biochar and urea fertilizer EC in soil. 

B1=0%biochar, B2=2 % biochar, B3=5% biochar 

  

  
Figure 2. Effect treatment forage maize biochar and urea fertilizer pH in soil 

B1=0%biochar, B2=2 % biochar, B3=5% biochar 
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Figure 3. Effect treatment forage maize biochar and urea fertilizer Calcium and magnesium in soil 

B1=0%biochar, B2=2 % biochar, B3=5% biochar 
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Figure 4. Effect treatment forage maize biochar and urea fertilizer sodium in soil 

B1=0%biochar, B2=2 % biochar, B3=5% biochar 
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Figure 5. Effect treatment forage maize biochar and urea fertilizer potassium in soil 

B1=0%biochar, B2=2 % biochar, B3=5% biochar 
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Figure 6. Effect treatment forage maize biochar and urea fertilizer Organic carbon in soil 

B1=0%biochar, B2=2 % biochar, B3=5% biochar 

  

  
Figure 7. Effect treatment forage maize biochar and urea fertilizer total nitrogen in soil 

B1=0%biochar, B2=2 % biochar, B3=5% biochar  
  

� �! �[��
1 �  '��A���) (�M) ������ �� �� <��' � 

����'�
 o��) �
Z � �� �  ���Lr�) �=�	� �de�
 ( 

K��c��) 2� �$�3�
 ��<W(�0 #V��  �  .YA Z�	�  �c( 

d��	�  �
2 ( 78� �f
( o�� �  ������ .c�� 1
�[�� ���/ 

� �V' ����'�% ( 1
�[�� �=�	� �
�de �  )�A����' )(�M 

������ �� )  �@Jemal & Abebe, 2016������ .( � ����A 

 �% )�A 5�
����@ ���k� <�@ <W(�0�� �� �� 1A�% #V�� 

Z��% � ��<W(�0 L�'�! � �% ( ��<W(�0 !% :�;  �VL� 

�� 
��� )Ali et al., 2015 .(�0�
>  % #�� � �  <�$��� 

 ����% ������ !=�M 2� ��n�K� ��5�E$ �[��
1 ��<W(�0 �� 

�  :�; k��8� ��� |��[K �� �% )Devband Hafshjani, 

2016(.  

  

����  � � �
<3  

�0�
> [D'
 ��(
N�� ) �(�c3 (��' %  �  <�$��� 

 �E��� �' ��  !"��  )�#&'  ���YA�� 1	% ������  (

 �% ��(� �   ���0M� 78� .#@�  ���/ �=�  4
�0�
> 

�P�
� ��r���Z 8� ���( ������ ,�   �% ��(� <�$� �  

�(�"' % #Vm� 	k� (� )��  ��Z  j�0`� ,�8�

�A����' ��  �E���  �'����  ��A�$�@�1�� .  Z
�'

d

b-d

a-d

cd

a-c a-c

cd

ab

a

0

0.5

1

1.5

2

2.5

3

B1 B2 B3

O
C

%
N1 N2 N3

cd

ab

bc

d

bc

ab

b-d

ab

a

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

B1 B2 B3

T
o

ta
l 

n
it

r
o

g
e
n

 %

N1 N2 N3



�<* 1���=> ?�@ �:>
� *� � �>) ��* �1 ��3$� ��� ��	���� A�B � ��C
	� 9�
: �	%� *� 6�D  *���E ���F
3   

  

 ���11 �  ��	�3 �  �����1400 

603

��  !"�� ���� �'  �E���  ����' �  )�120   �% �=� 

 <�[�� � ������ <(�� ( ��(�86/8  U����0� �  C�K���%

� Y% 5��3 #�   !"�� ���� �'  �E��� <�[�� Z
�'

��   ����' �  )�75  ( ��(�  �% �=� 2  ������ �=� 

 �� �����6/1 � U����0� �  C�K���% �  ����' �  .��3 #

120  ������ <(�� ( ��(�  �% �=� 5/61  �=� 

����' �  ( 1
�[�� 100  <(�� ( ��(�  �% �=� 

 ������9/81  ����' � #V�� ��+&�  �E��� �=� 

 .#��
 1A�% �A�@ <W(�0��  �% ,�8� 1
�[�� ��

 <2( 5���+��' ���� ��  !"��  )�1
�[��  #@� 

 !E@)8(. ����� ��� YA�� 1	% ������ (  �% ��(� �� 

 �E��� �' <�$�  �  % ���b' <�[��  �% ��(� �� ����' 

���� ���K !"�� ��  5)� 2� ���b' ������ 1�� �' #��. ��� 

�  '��A���) <(�� ������ ��<�[ �$�3�
 �����0 ( 

adc �����0 h��' K��� �[��
1 �� 
��� ( .c�� 

K ��3� a3 �A) 2
�2��	� ( ���# K��� ��  �@ .

� �"0�� 2�  �% @�����
 � ��<�[ 120 �=�  � ����A 

�3���) 5.��	� v��� YA��� <�@ a3 (  ��� �de�
 ( 

�  0��D �@� L��	 K���  �K
�� #��. �  ��%��-

 �%  ����% � <W(�0�� �@� 4
�&' !��   C���� ( $
�

�� <�A��K  �E��� 1
�[�� .c�� �
��A  �@ )Nielsen 

& Halvorson, 19911A(f? .(  |��[K <��K �%% �� 

�[��
1 � ,�8��<W(�0 �[�� .c��
1  )�[c� (  �E���

 �E��� �[�% � e�� �@ Ze(� �=�  2� )Rabiee, 2000 .(

��@ x`$� #�� 2��� %  �+	� 4
 � ���K ��(� 

��k���e h��' �
�de �E
W���
[�� <�@  ��� �  �+	� <3

�
����� 
dg' )�A )� �� 1
�[�� )��@ 2� �@�� ���
 

)Grattan & Grieve, 1994 ������ )(�M )�A����' �  .(

  �c(2 1��  �E��� v��� ������ �=�   � #V�� �'5 

 �� �k0� ���P�  ����% �   �E���  �VL� .�@ ������ �=� 

1A(f? �  <3  �
2 �
 �P� �� �
�P� �  ������ 2�  )�A

.#�� ��@ |��[K [�� )�r
  Gokila & Baskar (2015) 

[�� ��� < ([�� ,�8� 5 ( 5/7 Z' �  ��0EA ������ ( 75 

( 100 �=�  ���P� �=�' ��@ 2�  �% �
����@ �� �� 

�Kf
( )�A ���K ���  ��� ����� ���/ � �  ( |��[K 

�� �% % 1�� Z
�'  �E��� ��  ( �Kf
( )�A �"�% ��� 

�  ����' 5 Z' �  ��0EA ������ � ����A 100 �=�  ���P� 

�=�' ��@ 2�  �% �
����@ � #�  ��3.    

  

 
Figure 8. Effect treatment forage maize biochar and urea fertilizer on wet yield fruit bell pepper 

B1=0%biochar, B2=2 % biochar, B3=5% biochar  
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