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The effects of irrigation intervals and methods of N application on some 
quantitative & qualitative characteristics of forage sorghum
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Table 1. Some climatical parameter in the field (1994)
��� ��� ��C4���
Temp. mean 

(°C)

�R	4��# $�.��
Rainfall 
(mm)

e�A ��� ��C4���
Temp. soil mean 

(°C)

�!�F�#�E0& W
Sun hours 
(hr)

�)L4  #�+� ��C4���
Humidity mean 

(%)
B��d�F �� Month

17.3529.3-8.0151.01 5�)����Ap – May
23.322.025.5110.6638.30����AMay – June
24.57.027.0911.5845.08��1June – Jul.
26.61-28.911.5941.68�����Jul – Aug.
22.160.223.979.7844.09������Aug – Sept.
17.582.618.757.9252.48���Sept – Oct.
11.9385.111.95.8565.26$�#&Oct – Nov.

 d�	J�D	�� Yn��� ��# $& '�-�1 B��� � "1-� ��� $�.�� 

Table 2. Quantity and distribution method of N fertilizer for growth stage
	�� Yn��� ��# ��� $�.��

Rate of fert. for growth stages (kg)
'�-�1 B���

Dis. method
B��� ���
Urea  
(kg)

iDy�R�# 
5-7 leave

;mE4�F �E
� �� }�q1�� 
d�� ��g

30 cm height 1st

cut

��g -� 	^#
d��

After 1st

cut

;mE4�F �E
� �� }�q1�� 
3�� ��g

30 cm height 2nd

cut
M1 14 7 - 7 -
M2 14 4.7 4.7 4.7 -
M3 14 4.7 - 4.7 4.7
'
J
Sum

42 - - - -
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�� ��� $& -� 	^#�  ��� "���� ������	����R ��F "#.

  ��&7 (1 P&k�$��:       �~�F� K��� 3��A ���1���=  ���(1 	�0	

         B-�	�4� /����-& ��� �� "� ��# �q��  qZ   	�� ���R .

��4�� � ��� 5A B���    B��� I���#& YZ��0 ����
�1 , ��

    ��g � "1-� ��� '�-�1       ���1���= $�.�� �� �# .�4 ����#

��� R��F Y�� 1 3�2�� �(^� ��[    ��� ���)  d�	J; .( @��E4

        ����#& YZ��0 W��[� "� ��� $�54i� �� )L�4 -��    "�#  

�i � ��   	��Z�� ,��� s`��F �� B����R ���1����= ���# -�� 

���(^�  �����#& ����
�1 � ����# ��� ��q� ��C4����� ���# -�� 

m�/�    ��EX� �� �1         B���� 	��_�1 �� 3��A ���1��= ����	n

F���   )J��d�	: 
4 I������ .(��� (g ��    d�	J v#�`� 	y

B�����  s`��F �� "��1-� ����� '���-�1 ����� ����# 	��Z�� 

���(^� Y��� ���1����=� s`��F �� ���_�  L���4 ��y 	��Z�� 

(^����   ��+ "# I��# ���  "�M2 � M3    �# r�1�1 "# ��/� � 

i�/�        "#  )L4 ���1��= ��EX� �� �1 M1     	(E���� ��1�#   .

                s`�F �� ����& W���q1 ���g �� ���# .�4 Y#�aE� �[� ��

           ���
�1 �  ���� ���J� 	�Z�� ,�I2M3C1   ��C4���� ��#  

;�/;    ��EX� �� �1    ���1���= ����	n       ���� 	��_�1 �� B���R

)����
4: .(            B���� 	��_�1 	�(4�
� .��4  qZ ��� ��# @��E4

        �� ���EX� �� ���1��= /��.0�  F� �X
� � B��# ,5A

           �1  ��1 s`�F 	�n�� �� ��X�
! /��.0� "H�E42   ���� ��[

	��# ����
�1.
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 ��&7 e�3�	�:       K��� "�# "EL�#�� �Eq�Z Q��
^� B���R }�q1��

  E� "� B��#2��  1 -� �[�  K���    �� .�4  ��� /���& �	��# . �#

      ����R ����� /(�1  ��1 3�R��F B��R �R� "� z�0 ���

        ����� .��4  q�Z ���� 	�(� ����T1 $& }�q1��  F� �X
�

�F��#   0�R ����  . B��� *hA�#    IW-� ��� '�-�1 ��

��g             B���R }��q1�� �� ����#& Y�Z��0 � �����# �12 ��[

(^��� R ����   ��<) d�	J; .(��� "L��a� �� W���[� ��C4

   �����#& "���Z�0 I����Z�i� ��  "��#  )L��4 -�� �� -�� 

 ���(^� *hE��A�    � 	(E����� 	��Z�� ,��� s`��F �� ���

 �����
�1 �����# }����q1�� ����	���nI1�C4������ ����#   ��/�iy

   "# �E
�E4�F �&  F���  	)J��  d�	: .(���K�(g��`F �� x�

       �(^� *hE�A� I"�1-� ��� '�-�1��  5�4 ����� 4 $� ��� 	4��	

)  d�	Jy .(�  r���1 �0�+ -   ���I1M2C1   � I1M3C1  ���

 ������������# 3�	������������8/��� � y/��m �E
�E4������������F 

      ��
�1 � ����	n r�1�1 "#I3M2C2       �� "�1�# }�q1�� Y��	n  

	(E���)����
4y.(

 d�	J:D1 2B��R �� "H(= ��	^1 � B��R }�q1�� IY� ���1��= IY� ,5A $-� �# ���#& YZ��0 x�`F ��[

Table 4. Effect of irrigation intervals on the dry matter; protein; height and no. of tiller 

on the forage sorghum
��	^1 "H(= Tiller no.}�q1��  Height (cm)���1��=      Y�  T. protein (t/ha)$-�     ,5A Dry matter(t/ha)

�X4���%
DMRT
1%

��C4���

Mean
"�Z�0���#&

     Irrig. 
  Interv.
     (day)

�X4���%

DMRT
1%

��C4���

Mean
"�Z�0���#&

    Irrig.  
  Interv.
  (day)

�X4���%

DMRT
1%

��C4���

Mean
"�Z�0&���#

      Irrig.
    Interv. 
    (day )

��X4��%

DMRT
1%

��C4���

Mean
"�Z�0���#&

Irrig. 
Interv.
(day)

A10.17A1757A2.017A18.57
A9.8812AB16012A2.0012B17.312
A9.6917B14217B1.7817C15.117
A9.5522B13622B1.7722C14.622

������� ��	 �
 �� �� �
��� ���� � %��� ��� �������.Means by similar letters are not-significantly different at the %1 level.

 d�	Jy–1 2B��R�� "H(= ��	^1 � B��R }�q1�� IY� ���1��= IY� ,5A $-� �# "1-� ��� '�-�1 �� B��� ��[

Table 5. Effect of methods of N distribution on the dry matter; protein; hight and 

no. of tiller on the forage sorghum
       "H(= ��	^1Tiller no.           }�q1��Height (cm)        Y� ���1��=T.protein (t/ha)   ,5A $-�Dry matter (t/ha)

 �X4�� %�
DMRT
1%

��C4���
Mean

W-� '�-�1
N

distrib.

 �X4�� %�
DMRT
1%

��C4���
Mean

�-�1W-� '
N

distrib.

 �X4�� %�
DMRT
1%

��C4���
Mean

W-� '�-�1
N

distrib.

�X4�� %�
DMRT
1%

��C4���
Mean

W-� '�-�1
N

distrib.
A9.91M2A155M1A1.99M2A16.9M2
A9.78M3A153M2A1.79M3A16.8M3
A9.75M1A152M3A1.71M1B15.4M1

 s`F �� "#�5� *��n �# �� ��C4���� % L�4 ��� �(^�.Means by similar letters are not-significantly different at the %1 level.

  ��&7	5 ���� 5��a�:        3�R���F B���R �� ��4- "H(=

"0��!            �1  ��1 ��_�  �F� K�� "# "EL#�� �EqZ �2 ��[

      �  K����1  ���	�      ���g �  ���� /����&   � �����#

 # B��c��  ��T1 � B���� � ����	(� .   d�	J v#�`�;  YZ��0 

B����� *h��A ���# �����#& s`��F �� ����� '���-�1 ����

  ���&y           �1 B���R �� "�H(= ��	�^1 �� 	Z�� 2   ���� ��[ .

K� ��g ��(g        ��(^� ���L�# ��[� .��4 ����#    ���� �� ���

  ��<R  qZ .���(g� ���    �0 "�� 	�   � ����#& YZ��   B���� 

     ���
�1 ��_� 	(E��	4 ���& �1�# "1-� ��� '�-�1�i-��

              �5�]# ���)�# �� ��4- "�H(= ���� '�-�1 ��# "F � ���#&�	
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��

����
4� D1 2B��R Y� ,5A $-� �# ���#& YZ��0 ��[

Fig. 1. Effect of irrigation intervals on the dry matter

����
4� D1 2B��R Y� ���1��= $�.�� �# ���#& YZ��0 ��[

Fig. 2. Effect of irrigation intervals on the plant total protein
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��

 ����
4; D�# ����# ��g� "1-� ��� '�-�1 B���� ���#& YZ��0 Y#�aE� �[� ,5A $-� 
Fig. 3. Interaction effect between irrigation interval methods of N distribution and

harvest on dry matter

����
4: DB��R Y� ���1��= �# ����# ��g � "1-� ��� '�-�1 �� B��� � ���#& YZ��0 Y#�aE� �[� 

Fig. 4. Interaction effect between irrigation intervals; methods of N distribution and
harvest on plant protein
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����
4y DB��R }�q1�� �# ����# ��g � "1-� ��� '�-�1 �� B��� � ���#& YZ��0 Y#�aE� �[� 

Fig. 5. Interaction effect between irrigation Intervals; methods of N distribution and
harvest on plant height

����
4> DB��R �� "H(= ��	^1 �# ����# ��g � "1-� ��� '�-�1 �� B��� � ���#& YZ��0 Y#�aE� �[� 

Fig.6. Interaction effect between irrigation intervals; methods of N distribution and harvest
on tiller no. per plant
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�	

)J��d�	��:   � y .(���K      "��n�� �� "H(= ��	^1 ��(g

         )L�4 	Z�� ,� s`F �� ���& �1�# �	H� 	��

     # ���- I ��� "�_�� 	�� "#��   �R �� �� �4- "H(= ���� B�

�1����� ,������ ��)J���� d�	; ������
4 I> .( ����4 "��#

��          �  ��)_�c ��!�# ,���.4 ����#& "��Z�0 "�� 	F�

     B	�� "�_�� "4��J ����E4� �R��gI   j  �Z�0     ��� � ����

���� "H(= 	   ��	4 �� 	^# �� . K��     ���� '��-�1 ���(g

              "�H(= �����E4�  ��)_�c -� .��4 "��n�� "�F �� "1-� ���

��� ��R��J ��Z�.

      ���#& "�Z�0 /���-& ��� ����  ��# -��   ����A

  ���� ���# �����& s`��F ,��� �� W�q��Z -�  ��q� -��

          "�� ���#& "(��� �� ���_ ��� -� �  ��� ���� ���#&

��X
� � $� $���)Done et al.,1984 (#� ��F�� 3�R��

"4�� �(5�= ��     ���# '��� 	4��# B��� �� . $��
�    "�� ���+

     B���� ���.�R ��aa�� ���F        "EL�# ����#& ��	�^1 	�4�

  t���1�4u � "��a`(� e���A  ��0�# � ���
���� ������� "��#

 qE� ����R�� F� W����     Iv�a�1 ��� v#�`� I   "# ���+

     ��� ��)(EF� @��E4 -� "�         �� 	�0	�~�F� K��� ���# ����

    �� ��4 "# p�� "a`(�      ��	�^1 "�� 	F��m     ����#& ���# 

 "���Z�0 "��#�m ���1 ��(� -�� ����# rF�������	 . ����J� ���#

 �����4 *h����A �����# ���������)����4��� ��  k 3�����F��

)Doorenbos & Kassum, 1979 ( F�=���X�
! 6���� ��

 "0��! 3�R��F         /����-& ���� �� ���#& YZ��0 "# �

# �����-�����0� � ������.����(^� /������5��4 �������� $�I � 

`���#��� "H�E4 v��R  �����)�;i� (    YZ��0 /��� �#

           "�E0�� /��.�0� ���1���= � ,5A B��� ��X�
! ���#&

  ̂ 1 �� �_���  1 "H(= ��	2   ��	4 ���- ��[ . K��  ���(g

          $����X
� � �(���F "�� ��+ $�
� �R  B���� ���.  	�4�

     LX� 	�� ��# W-� e�F ��#���    ���<�c d��^1 � $�

   F� ���f $����R� # �� �� ��       *�	��� -� ��X� "�� �  ����

           	!�L���4 ��`��� ������ ��_� ��# d��^1 ��
� v�a�1 -�

            -� 	�4��E4 B���R "�� 	� �!�# W���n "J�� /��� "�
J

 �����# '���-�1     �#���A "��# �	��H� 	���� �� ����� B	��4��

	��
4 B��qEF�.

#����A������4 *h)Sotermayar & Cardona, 1985( I

]��!��&���� �4�)�;i�(���0h� I� �#h)�;>> ( �������� �

)�;>> (   "���n�� �� �� ����� '���-�1)  �  ����� -� k��=

   d�� ��g -� 	^# (  X�
! I'�-�1 "�n�� "F �# "L��a� �� ��� ��

��   )�# �� ,5A B���� �5])4 ���� _� I	�� # � ���  "�H�E4 �  ���R

�^�`�)�;im (   "�n�� "F '�-�1 "�       ��1  ��� -� �� ��m

       ���# v�0��� ���
4 ���(5�= �R�# . K��   ���� ���(g  /����-&

 �� ���[� ����� '���-�1 ����# B����� ���.��R "��� @����E4�#

     4  �a#�`� ���	4 ��X�
! /��.0� ��� _� I ��	 ���     ���4 ��# �

C����$��          ���# v0��� �E)L4 B��R Y� W-� /��.0� �# �()�  .

 ���.��R *h��A ���# "��0��!  ���q�� � ����X�
! �����_ "��#

  �#h�0h�)�;>> (       ��4 -� 3�� ��g I"1-� ��� '�-�1 �[� ��

      �(c ���1��= 	Z�� � ,5A "0��! ��X�
!   �g -� ��1 ��� �

 )4 d����     ��# �E5�# "H(= ��	^1 �_� I�� .     ���.�R �# �0�+ -�

  �4�]��!��&)�;i� (        ���# ����	n d�� ��g �� ��X�
! "�

  ���  a0���         "�# ���#�� .��4 Q��#  �q�� "� ��� ��! ��

��# d�� ��g.

          ,5�A B��� ��X�
! ����	n "� ��� $�54 v�a�1 ���

       ��E
� ���#& YZ��0 �� "0��! ���1��= �)i   � �� �� - ( �

  "��1-� ����� "���n�� "��F '���-�1)M2� M3 ( �g ������d�� �

n��Z��� � Y��	 .#�� + "�� �� ����  Z �� � ���W��!� ���  ��

�-�� � $� ���  �F�(�  ���      ����#& "��Z�0 Ir�m � �� � -��

  # ��� '�-�1       	��� YV0 �� ��# "F W��Z ")M2     ��� � M3

�
4 �1��q1	(� (p�� "a`(� ���� "�Z�1��� .
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� W��Z�VA � 	�� �(�(� �# W-� ��� '�-�1 B��� � \�E]� ����a� ��[   �q�� � �
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