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���
��A�

���������		���
�����
����������������������������	��������� �!�"�����#$�%�������

����&��������'��(����)*��*� �����+��������,������)����� #���+���!���.	!���/��� ��"�0�1���

��� 1 
3)
+���� 2542 78� 30 �#���� 2546

�������<*� �!+�	����#�+�����
����� 13 ������ 0!����������1#��
�������8���!1# ������

�������<*� ������.,%�
�!���*� $�����	��� ��"�$�(����)0!��������+

#����#�(=�*(*� �������!�"�����#$�(����)*�����$� 0���!>#0(!��? ���"����0!����
�

(���	���#�����>
 �����!��$�0(!��? ����*� ��	�"��$�3��0! � ��$� �"���#�&!��� 12.2 �+�!���#/���/

���$�3��0! �0�� 0!� 15.6 �+�!���#/���/���$�3��0! ������� ���0(!��? �B+�0�!$� �!�!+������1�

�1��$�3��C� ��$� �"���#�&!��� 17.3 �+�!���#/���/�����"�0�1��������E��#78��.!��# ���0(!��? �


��
�!�#�.	!$� �!�!+��1�*�1����.� (16.9 �+�!���#/���) $�3��C���"��#��7(!1�������!�0���!>#$�

0(!��? �
��
�!�#�.	!$������������'8"�*�  �#����(���	����	��	�? �B+�0�!0!�
������+
+�

�? �
��
�!�#�.	!����������(!��*� ����? ��#����#��7�(=�
���)��I�+
*�  0!�
�*� �!

��	0������&!��� 3,200 	��/*�1 �!��	0����"�����1����*� 
��' �� ��1��*��>��# (K

.	�����*#1#�

�!��������	�? ���0!��? ��#��$�
�������.	!���/��� ������
�����#�L���#��+�
�,+���'���$�?1


�����*#1#��
�

�������L���#���#$��#�1	 ��(���	���#�����>
	���1�� ������#������������������<���

�!���*� �
���� ��!� 50 (���	���#�����>
$����(!���� ��0(!��? � �������
�����#����>��1��(=�

������������
�(!�� $�1(.M� 0!�
�����0(!��? � 0!�
���'������$� L��' ���(=���������	 (K?��

$�?1�>��� �������#�
�"�� ��#���#�������	��	
����������#����1

����+
��
�"�I��*� 
+��
���1� �? �
��
�!�#�.	!��	�����1�������-��"�$���������� B8��

!���,���1���"#��!�1����
������
����!+��#!>�
��/.� ���
����1���#!>�
��/.��? �
��
�!�#�.	!�
+�#'8"�


�� 1,944 �+�!���#$�(O 2543 �(=� 2,530 �+�!���#$�(O 2545 0!�����1�
���#��7
����1���#!>�
��/.�

���#�$�(K

.	�� 5,986 �+�!���#*� ��"��#�$�(O 2546 ��+��.��#.������$����
����1���#!>�
��/.�(���	

���#�����>
#�� ���$� ����!+��#!>�
��/.���#��7���1*� � �������� �����#��7
 ���
 ��� �����+
��
�����

��8���� 0!�*#1� ��� ��'���+��
+�#��+#
���������������.����	��.�����+
�� �? �
��
�!�#�.	!

�(=�
���)��I�+
������	�������$��#�1	 �� �����#��7�����+�*� #����1� 10,000 	��/*�1/(O
�����


����1���#!>�
��/.� 0!�$�	����,� ��#��7
����1���? ���0!�� ��! �*� ���� �� �#!>�
��/.��? �
��


�!�#�.	!#��������������(����)$�0�1����(=��#!>�
��/.��.,%�
��� ������
���������<
����1���&
��

�#!>�
��/.����#��"�������#!>���� ���#������ 0!����#	�+�.�/+Q���
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$��+����*#1#��"���1�#'�� ��#��7(!��7����*��!0		�(=�07	�1�#��	�? �
��
�!�#�.	!*� 

�(=���1���� �����"� 
8��(=����(��	(�.�����	�(�������	'��0(!��? �$� ���'8"�

$����(!���? �
������+
+� ��#��7$� *�!(!��$�!���,�07��1��*�  0!��
���$� *� �!�!+����

�� �������? ��.� 40 ��� 0!�$�1(.M�*�����
������ 40 �+�!���#/�R�0����.� 60 ���

�? � Brachiaria brizantha 0!��? �B+�0�!
��������
��/.�$� �!�!+����7.0� �#����1��? �

��B����1��#���������? ����&
����1���+�� $��1��3��0! � ��1��*��>��# �? ���B���!+��#!>�
��/.�*� ����1�0!�

�1����1��? �
��/.�����S�����

�#��!�!+��#!>�
��/.����������#!>�$� ��!��
�+?��+	��������$�3��C� 


�����)8��� 
	�1��? �B+�0�!#�)���%�
���
��!+��#!>�
��/.�*� ��$�(����)*�� 0�1������
���1��

���������������
����������E��#78��������B8���(=��1�����#�C������� 
8��(=����������#��

������	����������
��!+��#!>�
��/.��? ���+���"
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1. �������

��		���
�����
����������������������������	��������� �!�"�����#$�%�����������&���

�����'��(����)*��

2. �
���$�������� ��.*#��+! 0R��

#�$�A����	
� ��������� /��#0��

  ��.��
��� �.�+�%���

  ��.�+��+ ����
+���I

  ����.���� �.���,!�

  ���(��
�/� 	.?�
�+?

  ��������� �+��+0��

  ���&��0�� *�10� �

!	$���$������	
� ����+��+
�T�� ���(�����+I

         ������
�� ��)
���

         ��������������� !.���

         ��������%+�� �����?

3. ����!�%�)��������

1 
3)
+���� 2542 78� 30 �#���� 2546

4. #%�����	
�*���:���)���������

4.1 �����%�����/��!%E�!����#%���& ���

�������

��������!�����0���!>#�
����!+��"���#
�������#�+"�����,������)����� #���+���!��

�.	!���/��� $�(O 2544 78� 2546 ���0�1!��+"�(����	� �����0���!>#�? ���#
��/.� (�? �
��
�

!�#�.	! B+�0�! 0!�
������+
+�) 0!���
�������#78�������1��+/���!�� ! �#��"�0	1�0(!��? ��(=�

0(!��1��'�����8��*�1 0!�$� ��0���!>#0		�#.������$�0(!��1����!1���"�.���#78��
>���� '8"����1

��	����
�+?��+	��'���? � (!1��$� ��0���!>#0(!��? ���"����0!����

$������!���.��+"� ��*� ��	�����' �$��������8���+�!���#�1��"���#����!+�*�  2.5 �+�!���#

����!�!+��"���#�1������!�������"� 0!���>	�����1���
�������	�.,%�
� ��
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�1��(!1����!�0���!>#$�0�1!�0(!��1�� ��������1���? �
�����	�.1#'��� 8 x 0.25 ��

����#�� 0! ������"�������� 0!�0	1�����(=�$	0!�!��� ��
����+��������"������0� �0!�/��.����� $�1

(.M� NPK (15:15:15) $������ 25 �+�!���#/*�1

7���1����(=�B"��$�����+�������' �#�!�"���#����7+�+ 0!�#�
�������78��
>�B"��������	���

�+�������' �#�!0(!��? �

	�
��
�	��� 1

��������!����"�(=���!� 16 ��(���� 
�������� 25 ������� 2544 78� 14 #����# 2545 ����+�#

0���!>#0(!��? ���!��$�������+����# 2544 $� �"��0(!��? ������(����
�������
3)
+����78�

#����# 0�1!��+/���!��#���������!��$� �#
������ �����#.������$���0(!��1�� (�������� 1) �1��

���0���!>#����
>����������	�? �
��
�!�#�.	!0!�B+�0�! 0!����78�� ����������	�? �
������+
+�

	�
��
�	��� 2

�����!����"$� ��!� 14 ��(���� ��+�#��"�0�1������ 21 ���E��# 2545 
�78������� 27 �.!��# 2545 

0	1������!������(=����������� ����� �'�����$� �"���#� ���(���� (28 ���E��# 78� 1 

�������) 0!������!��'�����$� �"���#�
>���(���� (8 ������� 78� 27 �.!��#) #��1��(��	�����8��

��(�����1�����
���+�#�����!��0�1!����� �+�������' �#�!$���!�� ���(����$����������8�� 0!��
>�

��(����$����������� 0�1!��+/�#���������!��$� �"���#
�������#����#.������$�0(!� �#����+"��.�����

�����8�� *� �.1#��$�#1������"�������	���������� 
�"����0(!��? �0���1�����0! �0�1����
�+?��+	��'��

�? �0�1!���+� (�������� 1)

�������� 1 
�"���� (*�1) 0(!��? �0�1!�0(!�$������!�����0���!>#

�����%����� 2/*%��<$� �����%����� 1

������� 1 ������� 2

�����%����� 3

��
��%
��:�% 6 3 4 10

F��/�% 6 4 5 10

	�������	�� 6 4 6 11

	�
��
�	��� 3

�����!����"$���!� 16 ��(���� ��"�0�1������ 11 
3)
+���� 2545 78������� 3 #����# 2546 

0(!��? �#�
�"����0���1����� (�������� 1) 0!�#���
�����������1��+/���!��
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0	1������!������(=��������S!�0(���(���� �+�������' �#�!$���!��
>���(����$�0�1

!����� ���$� ��(����0��'��0�1!������(=�����(��	��� �#����+"��.�������� 1 *� �.1#��������"�

������	������� 2

$� �"��0(!��? ������(����

�
�����
�	

	�
��
�	��� 1

�����0���!>#�? ���#��+�$� �!�!+��"���#*#10���1����� (�������� 2) ��1��*��>��# �����0��

�!>#�? �B+�0�!$� �"���#�����1������0���!>#�? �
��
�!�#�.	!0!�
������+
+�����1��� ��!� 11 

0!� 16 �����0���!>#�? �
��
�!�#�.	!#�*'#���"���#�����1�� ��!� 5 0!�����	�(����$��"���#����

��1�� ��!� 5 �#����(���	����	��	$��? ���������+� ����	0!����$�! �������� 0�1����	 SNF $��"��

�#'�������0���!>#�? �
��
�!�#�.	!������1�� ��!� 2

�������� 2 �+�/+
!'�����0���!>#0(!��? ���#��+����#��1��!�!+�0!��.,%�
�"���#'���� (�����!����� 1)

��;���%�� #%#%���& ���

(���%��
�/�
�/�
�)

,)�
��& ���

(%)

�*�����& ���

(%)

/%���
�& ���

(%)

SNF �& ���

(%)

�<$���
��%
��:�% 11.96 a 4.33 a 2.98 a 4.85 a 8.58 a

�<$�F��/�% 13.34 a 4.08 a 3.12 a 4.95 a 8.81 a

�<$�	�������	�� 11.47 a 4.16 a 3.21 a 4.84 a 8.80 a

$���!�#���������� �1��&!��������#� ������������������ *#10���1������������	 5% ����	� ���+/� Duncan’s Multiple 

Range

�������� 3 �!�!+����7.0� � ����	!��� �0!�$	 0!��!�!+��(�������	'���? ���#��+��1�����
�7�����#0���!>#

 (�����!����� 1)

��;���%�� #%#%���
�3:/�$�

�
&����

(���%��
�

/!=�/���)

%

�& ���
�
�

% ��$�

%

�& ���
�
�

'�

%

�*��������

% ��$�

%

�*��������

'�

#%#%��

�*��������

(���%��
�

/!=�/���)

�<$���
��%
��:�% 4026 a 24 b 76 a   6.6 b 10.5 c   391 ab

�<$�F��/�% 3496 a 42 a 58 b 10.3 a 14.1 b 438 a

�<$�	�������	�� 2205 b 40 a 60 b 10.7 a 16.3 a 302 b

$���!�#���������� �1��&!��������#� ������������������ *#10���1������������	 5% ����	� ���+/� Duncan’s Multiple 

Range
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�����0���!>#�? �B+�0�!$� �!�!+��"���#�����1� ��
������
���(�������	'���? ���+���"

�����1��#����(���	����	��	�? �
��
�!�#�.	!0!�
������+
+� (�������� 3) 0# �1��!�!+����7.0� �'��

�? �B+�0�!������1�'���? �
��
�!�#�.	! �#����(���	����	��� !��� �0!�$	'���? �B+�0�!�!�	#�

����	�(�������	�����1�78�� ��!� 50 0!� 38 ��#!����	 ��1��*��>��# $��? �
������+
+����0# 
�#�

����	�(�������	��� 0�1�>*#1��#��7��0���!�!+����7.0� ��������*�  
8����$� #��!�!+��(�������	

�1��R�0���������1��#����(���	����	��	�? ���������+� 0!��(=��!$� *� �!�!+��"���#������1� �������? �


��
�!�#�.	!#�����1��$	���0!��!�!+����7.0� ���� ���$� ����	�(�������	�������'���? ���+���"*#1

�(=�(K?����	���#����(���	����	��	�? �B+�0�!0!�
������+
+� 0!����$� ����#��7�!+��"���#*� ��


��#���

	�
��
�	��� 2

*#1#����#0���1��$�� ���!�!+��"���#�������1��������1�����0���!>#�? ���#��+� (�����

��� 4) $�������� 1 ��"��? �
��
�!�#�.	!0!�B+�0�!���$� *� *'#�� 0!���� �(���� 0!� SNF ���

��1�
���? �
������+
+� $�������� 2 ����	*'#��$��"���#$�! ������������1���+/���!�� 0�1�? �
��


�!�#�.	!$� �(�����"���# 0!���� 0!� SNF ������1��? ���������+�

�!�!+��"���#�1�*�1'�������0���!>#$�0(!��? �
��
�!�#�.	!�����1����*� 
��0(!��? �

B+�0�!0!�
������+
+�� ��!� 35-55 (�������� 4) ������#�
����������(!1�������!�0���!>#��������1�

������� 0!��(=��!#�
���!�!+����7.0� ���������1�0!�����1��$	��������1�'��0(!��? �
��
�!�#

�.	! (�������� 5) ������$� ��#��7$� �����(!1���������������1�*�  (�������� 1) �!�!+����7.0� �'���? �


��
�!�#�.	!�����1�'���? �B+�0�!� ��!� 19-30 0!������1�'���? �
������+
+�� ��!� 76-80 0# 

�1�0(!��? �B+�0�!0!�
������+
+�
�#�����	�(�������	��������1� 0�1�>*#1��#��7��0���!�!+�

���7.0� �0!�����1��'��$	���#�������1�*� 

�������� 4 �+�/+
!'�����0���!>#0(!��? ���#��+����#��1��!�!+�0!��.,%�
�"���#'���� (�����!����� 2)

������� 1

��;���%�� #%#%���& ���

(���%��
�/�
�/�
�)

#%#%���& ���

(���%��
�/,�A/

�
�)

,)�
�

�& ���

(%)

�*����

�& ���

(%)

/%���


�& ���

(%)

SNF

�& ���

(%)

��
��%
��:�% 18.77 a 131  4.38 a 2.84 a 4.99 a 8.56 a

F��/�% 18.77 a   98  4.17 ab 2.85 a 4.93 a 8.51 a

	�������	�� 18.81 a   99  4.05 b 2.73 b 4.77 b 8.24 b
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������� 2

��
��%
��:�% 15.72 a 106 4.12 a 2.81 c 4.64 c 8.21 b

F��/�% 15.57 a   77 4.35 a 2.93 b 4.87 a 8.54 a

	�������	�� 15.94 a   68 4.10 a 2.99 a 4.73 b 8.47 a

�������� 5 �!�!+����7.0� � ����1��!��� �0!�$	 0!��!�!+��(�������	'��0(!��? ���#��+��1��������#
��' �

 0���!># (3��C�(O 2545)

������� 1

��;���%�� #%#%���
�3:/�$�

�
&����

(���%��
�

/!=�/���)

%

�& ���
�
�

% ��$�

%

�& ���
�
�

'�

%

�*��������

% ��$�

%

�*��������

'�

#%#%��

�*��������

(���%��
�

/!=�/���)

��
��%
��:�% 3772 a 30 b 70 a   6.7 b   9.2 b 318.4 a

F��/�%   3151 ab 50 a 50 b 10.1 a 11.7 ab 340.6 a

	�������	�� 2133 b 54 a 46 b   8.5 ab 14.9 a 226.8 b

������� 2

��
��%
��:�% 2769 a 32 b 68 a 5.9 b   9.0 c 240.2 a

F��/�% 2131 b 45 a 55 b 8.9 a 12.3 b 240.6 a

	�������	�� 1525 b 48 a 52 b 9.6 a 14.7 a 198.0 b

$���!�#���������� �1��&!��������#� ������������������ *#10���1������������	 5% ����	� ���+/� Duncan’s Multiple 

Range

	�
��
�	��� 3

$�������� 1 �����0���!>#�? �B+�0�!$� �!�!+��"���#/���/��������1������0���!>#�? �
��
�

!�#�.	!0!�
������+
+�� ��!� 12 0!� 8 ��#!����	 (�������� 6) $�������� 2 �����0���!>#�? �
��
�

!�#�.	!$� �!�!+��"���#/���/��������1������0���!>#�? �B+�0�!0!�
������+
+�� ��!� 10 0!� 11 ��#

!����	 �����0���!>#�? �B+�0�!$���"��������$� �"���#���#��(���������1�0!�0!����������1������

0���!>#�? �
��
�!�#�.	!0!�
������+
+� (�������� 6) ��������0���!>#�? ��1����+����*#1*� ���$� 

SNF '���"���#0���1����� 0�1$�������� 1 �����0���!>#�? �
������+
+�$� �"���#���#�*'#��������1�

$�������� 1 �!�!+��"���#�1�*�1���*� 
��0(!��? �B+�0�!�����1�
��0(!��? ���+������ ��

!� 11 0�1$�������� 2 �!�!+��"���#���*� 
��0(!��? �
��
�!�#�.	!�����1�
��0(!��? �B+�0�!

0!�
������+
+�� ��!� 9 0!� 22 ��#!����	



8

�������� 6 �+�/+
!'�����0���!>#�? ���#��+����#��1��!�!+�0!��.,%�
�"���#'�����# (�����!����� 3)

������� 1 (18 �0+	������ 2545-6 ������ 2546)

��;���%�� #%#%���& ���

(���%��
�/�
�/

�
�)

#%#%���& ���

(���%��
�/,�A/



*����)

,)�
�

�& ���

(%)

�*����

�& ���

(%)

/%���


�& ���

(%)

SNF

�& ���

(%)

��
��%
��:�% 15.75 c 66  4.41 a 2.84 b 4.92 a 8.50 a

F��/�% 17.60 a 74  4.27 ab 2.99 a 4.74 b 8.52 a

	�������	�� 16.34 b 66  4.20 b 2.82 b 4.89 a 8.45 a

������� 2 (13 ������ 2546-3 ������ 2546)

��
��%
��:�% 15.80 a 66 4.25 a 2.97 c 4.89 a 8.57 a

F��/�% 14.37 b 60 4.24 a 3.06 a 4.75 b 8.55 a

	�������	�� 14.17 b 54 4.17 a 3.01 b 4.87 a 8.62 a

$���!�#���������� �1��&!��������#� ������������������ *#10���1������������	 5% ����	� ���+/� Duncan’s Multiple 

Range

�������� 7 �!�!+����7.0� � ����1��!��� �0!�$	 0!��!�!+��(�������	'��0(!��? ���#��+��1��������#
��' �

0���!># (�����!����� 3)

������� 1 (18 �0+	����� 2545-6 ������ 2546)

��;���%�� #%#%���
�3:/�$�

�
&����

(���%��
�

/!=�/���)

%

�& ���
�
�

% ��$�

%

�& ���
�
�

'�

%

�*��������

% ��$�

%

�*��������

'�

#%#%��

�*��������

(���%��
�

/!=�/���)

��
��%
��:�% 3628 a 18 c 82 a   5.9 c 10.4 c 345 a

F��/�% 2970 a 42 a 58 c   9.4 b 15.0 b 375 a

	�������	�� 1608 b 34 b 66 b 12 9 a 18.4 a 268 b

������� 2 (13 ������ 2546-3 ������ 2546)

��
��%
��:�% 2268 a 17 c 83 a   3.9 c   8.2 c 175 b

F��/�% 2114 a 40 a 60 c   7.5 b 12.7 b 224 a

	�������	�� 1170 b 31 b 69 b 10.3 a 16.4 a 170 b

$���!�#���������� �1��&!��������#� ������������������ *#10���1������������	 5% ����	� ���+/� Duncan’s Multiple 

Range

$���"�������� �? �
������+
+�$� �!�!+����7.0� �������1��? ���������+���1��#���������? 

����	�(�������	'���? �
������+
+�����(=������1�'���? �
��
�!�#�.	! (�������� 7) 0!�'��
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�? �B+�0�!���1����1���? ���"������+� �? �
��
�!�#�.	!#�����1��$	�1�!��� ������1��? �������

��+���1��#���������?$���"��������

$�������� 1 �����0���!>#�? �B+�0�!$� �!�!+��"���#��������
������#�
���!�!+��(����

���	��������1� ��1��*��>��# $�������� 2 0# �1�
�#��!�!+��(�������	�����1� �!�!+��"���#���*� 
��

�? �B+�0�!*#1*� �����1���	���*� 
���? �
��
�!�#�.	! 0(!��? �
��
�!�#�.	!#�����1��$	#�� 

(#����1�� ��!� 80) 0!�0# 
�#�����	�(�������	���� ����1��'��$	��������1����$� �1��*� #����1� 

�? �
��
�!�#�.	!
8���0������	�(�������	���������1�������$� �!�!+�$	����1��*� �����1� 

!���,���"0���1��
���? �
������+
+����0# 
�#�����	�(�������	���#�� ��"�$�!��� �0!�$	 0�1�>$� 

�!�!+����7.0� �������1� $����(_+	��+ 
8�� ��� �������0���!>#0(!��? �
������+
+��.������#���

����

�������<*� 0���$� ��>��1� #����#�(=�*(*� ���
�(���	���#�����>
$����$� ���#0��

�!>#$�0(!��? ���"����0!���� �? �B+�0�!0�!0!�
��
�!�#�.	!�(=��? ����#����#��#���#

������	����!+��"���# 0# �1��? �
��
�!�#�.	!
�#��.,%�
���� 0�1�>�!�!+����7.0� �0!�������1��$	

�1�!��� ������� �? �B+�0�!�����#��.,%�
�����0!�$� �!�!+��(�������	�������!��(O 0# �1��? �
�����

�+
+�
��(=��? ����#��.,%�
���#�� �!�!+����7.0� �����������$� �!�!+��"���#�1�*�1������#*(� ��

/�A����� �%
�/��!%E��<$�	�������	���$����$� /%��<$�F��/�%�$���%
������������%
��:�%���;���
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4.2 ���*��!����<$�/%�3
��'��$��3���

��������!���
���(���#+����(!��7����
>���+�0		#��&
��7��� ���(!���? ��
>���+��1�#��	

7��� 0!����$�1(.M�*�����
� ��#�7������1��S�
>�0�1�$�%�����������&��������$��1��(O 2540-

2543 �7���������	#������"��� #���+���!���.	!���/��� �+���!����������#0!�������!��

�.	!���/��� �7����������������/� �+���!����������#0!�������!�����/� �7�������������

#.������ �+���!����������#0!�������!��)������� 0!�����%�����.�# 
�������.	!���/���

���!������'�������!����"��#�*� �������*� $�%������ 1

Hare, M.D., Kaewkunya, C., Tatsapong, P. and Saengkham, M. 2003 Evaluation of

forage legumes and grasses on seasonally waterlogged sites in north-east Thailand. Tropical

Grasslands, 37: 20-32.

����

7��� Aeschynomene americana cv. Lee ���(!��0		#��&
��7����
�����1�������$� �!�!+�����.�

$�(O0�� ���*� �!�!+����7.0� ������1� 14 ���/�R�0���$��7���������	0�1���8�� $�%�
��# 7����.�

��+����1*� *#1��+�3��C�������%��$� �%�
������ 7��� Stylosanthes guianensis cv. Tha Phra (CIAT 

184) 0���$� ��>�
.���1�	��(�����$�
�"�������#��"���1�#'��*#1!8���� 0# �����"� 7�����+���"�>�����1*� 78�

3��0! �������$�	��0�1���1���"� *#1#�7�����+�$��
�+?��+	��*� ��
����
�0�����$� $� %��$� ��		���


��������#����1

�? ����������.�$�
�"�����"���1�#'��0!��1��' ��!8���� Paspalum atratum cv. Ubon, P. plicatulum

(��+�/��#��$�(����)*��) 0!� Setaria sphacelata var. splendida cv. Splenda �? ���"���#��+���"

�
�+?��+	��*� ��$��.�
�"���� 0!�#����#�#�����#�$�0�1'����������10!��!�!+� $�
�"��������"���1�#'��

*#1#�� Panicum maximum cv. Purple $� �!�!+����#�� ���$� �!�!+����7.0� ������1� 30 ���/�R�0���

$���	�������'��3��C������� 0!�$�
�"�������0�1� Brachiaria ruziziensis (��+�/��#��$�

(����)*��) B. decumbens cv. Basilisk 0!� Digitaria milanjiana cv. Jarra �
�+?��+	��*� ���&
��$�


�"�������*#1#��"���1�# *#1#�7�����+�$���#��7�����1*� ��+�3��C�������$�0(!��? ����*� ��	(.M�*�����
�

����� 100-120 �+�!���#/�R�0���

4.3 ���;��%)������
�������A�#%#%��/%��:�(��)���<$���
��%
��:�%

��������!��
���������+"�$��1��(O 2541-2542 ���#���+���!���.	!���/��� �
������	�+�/+


!'��������������#���0!��1���1��S�1�����
�+?��+	��0!��.,%�
'���? �
��
�!�#�.	!���(!��

$��+����#����#�.�#�#	��,�����



11

������ 
��. �������	
����;��%)������
�������A�#%#%��/%��:�(��)���<$���
��%
��:�% ���
3��������

���

�:������

���!������'�������!����"��#�*� �������*� $�%������ 2

Hare, M.D., Saengkham, M., Kaewkunya, C., Tudsri, S., Suriyajantratong, w.,

Thummasaeng, K., and Wongpichet, K. 2001 Effect of cutting on yield and quality of

Paspalum atratum in Thailand. Tropical Grasslands, 35: 144-150.

����

$������!����� 1 ����
+�#���#���'�������� (0-20 �B��+�#�����������	�+�) �
+�#�!�!+�

���7.0� ���"��#�$��1�������� 20 ��� 0�1*#1#��+�/+
!$��1�� 30 ��� 0!��!�	!��!�!+�$��1�� 60 ��� 

�1�����������$� �!�!+����7.0� ��
+�#'8"���1��#���������? ���#������	����#��$��1�������� 30 

0!� 60 ��� ����
+�#��!�'���1�����������$� ���#�' #' �'���(�������	 �(0���B��# 0!�

L��L����!�!� 0�1�!�	�
+�#���#�' #' �'�� NDF 0!� ADF ����
+�#�1��������0!����#���$����

������$� ���7.0� �'����0!�����1�� ��
��#'8"�

$������!����� 2 �������*(�!�!+����7.0� �'���? �
��
�!�#�.	!#����#0���1����1��#�

��������?�&
��$��1�������� 20 0!� 60 ��� �������.� 20 ���%��$�������!� 240 ������$� *� �!

�!+����7.0� ���"��#��
���� ��!� 74 (21.6 ���/�R�0���) �#�������	��	�������.� 60 ��� (28.9 ���/�R�

0���) 0�1���$� ���#�' #' �'���(�������	���'8"�����	�����1� (� ��!� 10.0 ����	��	 5.3)
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����
��<$���
��%
��:�%������A�$��'�	
���
��:�%���;���

4.4 ���#%��!�%E��
�;:��<$���
��%
��:�%

��������!��$�0(!�
���������+"�$�(O 2541-2542 ���#���+���!���.	!���/��� �
���

� ��������	�1��+/�(!��0		$�
�*� �!�!+��#!>�
��/.��? �
��
�!�#�.	!������.� 0!���!�$�'��(O

��#���#����.�$����(!���? ���+���"�
����!+��#!>�
��/.� ��������
����" *� ��	��#' �#�!
��

��������� �!+��#!>�
��/.�$��#�1	 ��*� � ��

���!������'�������!����"��#�*� �������*� $�%������ 3

Hare, M. D., Kaewkunya, C., Tatsapong, P., Wongpichet, K., Thummasaeng, K., 

and Suriyajantratong, W. 2001 Method and time of establishing Paspalum atratum seed 

crops in Thailand. Tropical Grasslands, 35 19-25

����

�? � Paspalum atratum cv. Ubon ���(!��� ���#!>�
��/.�*#1��#��7�!+��#!>�*� �!�$�(O0��

'�����(!���� �� $�',����
�����(!��� ����1�%��$������
3�%��#B8����+�#�' �3��C�$� �!�!+�

�#!>�
��/.� 132 �+�!���#/�R�0���%��$���!�� �������!��(!��$������!�������8�� 0!�$� �!�!+�

�#!>�
��/.�78� 330 �+�!���#/�R�0���$���������!�� $������!����������" ���(!��� ����1�!1�� �
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�78������#+7.����0!����E��#
����$� �!�!+��#!>�
��/.�!�!���1��#�� ���!�!�
�����*� ���78� 

330 �+�!���#/�R�0����#���(!��� ������
3�%��#!�#�����#���
��� 25 �+�!���#/�R�0����#���(!���!��

��������E��# 
������1����/������#��0!�
������#!>�/�1����#��+�/+
!#������.��1��!�!+��#!>�


��/.�

�������$��#�1	 ��
����� 20 �������1�#��������!+��#!>�
��/.��? �
��
�!�#�.	!(���	

���#�����>
�(=���1���� �����#��7��>	�������#!>�
��/.�*�  1,834 0!� 2,207 �+�!���#$�(O 2541 0!� 

2542 ��#!����	 �+/���>	���������$� #�������1�����.�����
���$� �#!>�0�1��!�$�7.����$� �������

��#��7��>	�������#!>�
��/.�*� �&!��� 632 0!� 651 �+�!���#/�R�0���$�(O 2541 0!� 2542 ��#!����	 ���

��>	�������#!>�
��/.�� ���+/���"�#�������1�#��	���!����#��"���1��� �S$��1#0!����������#�������1��

����78����$� �#!>�
��/.����*� #��.,%�
���#�� ���#��"������ 1,000 �#!>� 3.1 ���# 0!��#!>�
��/.�#����#

	�+�.�/+Q�����1�� ��!� 99 0!�#����#���� ��!� 81 $�(O 2541 0!�� ��!� 91 $�(O 2542 %���!�����

��>	�����*� ���� ������

!�"����� �%
�!�E�!�%E��<$���
��%
��:�% ���!���!
�E	'��AO ����$��*���:�����

4.5 �����$���������!�����
�/%��������)���
�!�������������)���<$���
��%
��:�%

��������!�����#���+���!���.	!���/����
���)8���
3�+���#���������'���? �
��
�

!�#�.	!%��$� �%�
�����	�.#$�� ����!������
�+?��+	��'��
�� ���� ��������	�1��? �
��


�!�#�.	!#��1��������������*#1 0!�#����#� �����������-��"�$��������������*#1
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���!������'�������!����"��#�*� �������*� $�%������ 4

Hare, M.D., Wongpichet, K., Saengkham, M., Thummasaeng, K. and 

Suriyajantratong, W. 2001 Juvenility and long-short day requirement in relation to flowering 

of Paspalum atratum in Thailand. Tropical Grasslands, 35: 139-143.

����

�? � Paspalum atratum cv. Ubon �(=�
��������-��"� �����	������+�(�+#�,�1������� 

��#� ����	������+��.,%�
�1������"� �? ����. 20, 40 0!� 60 ������*� ��	������
����� 60 �����>#

��!�$�� ����!�� (0�� 14 �����#�) ��������>#����#������#�*� ���� ��$��%�
���#������������!��

��"�!���#/��#���+ $��1��� �'�������!�� � ��! ��? ����(!��� ���#!>�
��/.������+�#���$� ��!����

��#���������	$	0���
�+?���#� 0!��? �������*� *#1��>#��� (� ��!� 88) �!��
��*� ��	���#���

���������!����"�!���#/��#���+ �? ����*� ��	������
����� 0, 20 0!� 40 ���*#1�������!��
��*� ��	

���#������������!����"�!���#/��#���+ �1���? ����*#17��� �����#�%����� 0�1������
�+?��+	��%��

$� �%�
������$�� ����!���>*#1��������1����

���)8�����"���������� ���1�*#1#��1����������$��? �
��
�!�#�.	! �
����1��? ��.�� �������. 

20, 40 0!� 60 ��� %���!��
��*� ��	������
����� 60 ���$�� ����!�� �������!��
��*� ��	���#

������������!����"�!���#/��#���+

�A���� /%�!�
�)���<$���
��%
��:�%
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4.6 ����������A��& ��A��)
�)���<$���
��%
��:�%/%��<$�!)��$������O

)8������#������1��"���1�#'��'���? ��'�� ��
���������+�%��$� �%�
��	�.# ���

(!���? �$�7��
!���+�$�������
��������#���+���!���.	!���/���$�(O 2540 0!� 2541 ��+��? ����

)8���$������!����� 1 ��� Paspalum atratum cv. Ubon, Brachiaria ruziziensis (��+�/��#��$�

(����)*��), Paspalum plicatulum (��+�/��#��$�(����)*��), Digitaria milanjiana cv. Jarra, 

Brachiaria decumbens cv. Basilisk 0!� Panicum maximum cv. Purple $�1�"���1�#'��
������ ��+/�

��!�� (�? ���	�.#���*#17���"���1�#'��%���!�� 0, 10 0!� 20 ��� 0!��? ����7���"���1�#'���(=���!� 10 

0!� 20 ���) �1��$������!����� 2 *� )8����+�/+
!'���"���1�#'����1��!������$��? �
��
�!�#

�.	!���#��1���"���1�#'��
���������+/���!�� (�"���1�#'����� 0, 10, 20 0!� 30 ���) 0!�$��? ����.

�1��S��#���� (���. 30, 60 0!� 90 ���)

���!������'�������!����"��#�*� �������*� $�%������ 5 0!� 6

Saengkham, M., Hare, M., Tudsri, S. and Wongpichet, K. 2003 Effects of 

waterlogging on yield and quality of Ubon paspalum. Proceedings of the seminars and 

workshop at the Agricultural Technology Exposition for Indochina. Faculty of Agriculture, 

Ubon Ratchathani University, Thailand 25-31 May 2001. 84-91.

Hare, M.D., Saengham, M., Tatsapong, P., Wongpichet, K. and Tudsri, S. 

Waterlogging tolerance of some tropical pasture grasses. (submitted November 2002 to 

Tropical Grasslands).

����

$������!����� 1 �? �������"���1�#'��#������.�����? �
!+0���!�# ���!�#�����? �
��
�

!�#�.	!0!�
������+
+� �? ��+�����#1�����"���1�#'��(���!�� 0!��? ���B��0!�B+�0�!*#1���"���1�#

'�����#��? ����� ��!� 50 �!��
��7���"���1�#'����� 20 ��� �"���1�#���'���? ��.���+���� 10 ������

$� �"������0� �'���? �!�!��#�������	��	�? ����*#17���"���1�#'��  �!��
���"���1�#'����� 20 ��� �"��

����0� �'���? �
!+0���!�# 
��
�!�#�.	! 0!�
������+
+�*#1#����#0���1���������1��
�����7��

�"���1�#'��0!�
����	�.#

$������!����� 2 ������!��"���1�#'�����$� �"������0� �'��� ��? �0!�'����1��? �
��


�!�#�.	!���#����. 30 0!� 90 ����#�����+�#�"���1�#'��!�!���1��#���������? 0�1*#1#��+�/+
!#������1�

�? ����#����. 60 ��� %���!���"���1�#'�� (!��$	'���? �0�1 (���. 60 0!� 90 ���) �������1�0!��(!������

�(=�0��(��'��� �1��$	!1��S��� 0!�#�$	$�#1	��$	
�T��'8"�#� �"���1�#'��*#1����	�1�����	
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*�����
�$��? �
��
�!�#�.	!��1��#���������? 0!��������"���1�#'���(=���!�������$� ����	

L��L����$�
���.��+/���!���
+�#'8"�

�<$���
��%
��:�% )6&���'�
(�����/�������������%
��:�%���;���

4.7 ���;��%)���A��!�%��
�/%�!�%�'
A*:P�,����!	�������A�#%#%��/%��:�(��)���<$�	�������	��

��������!��
���������+"�$�(O 2544 0!� 2545 ���#���+���!���.	!���/��� �
���)8���78�

�+�/+
!'���������? �
������+
+�$��1����!��1��S 0!������0!���!�'�����$�1(.M�*�����
����#��1�

����
�+?��+	��0!��.,%�
'��0(!��? � �
���
�*� ���0�����������	���
����������#���#������	

�������

���!������'�������!����"��#�*� �������*� $�%������ 7

Hare, M.D., Tatsapong, P., Lunpha, A. and Wongpichet, K. Effect of plant spacing, 

cutting and nitrogen on production of Digitaria milanjiana cv. Jarra in north-east Thailand. 

(submitted April 2003 to Tropical Grasslands).

����

$������!����� 1 ����
+�#�1����!����0!������(.M�*�����
����$� ��"��!�!+����7.0� ���#

0!��!�!+����7.0� �'��!��� ��
+�#'8"���1��#���������? �1����!����#��+�/+
!�1����7.0� �'��$	�
���

�!>�� �� 0�1���$�1(.M�*�����
����$� �
+�#�!�!+����7.0� �'��$	��1��#���������? �������.� 20 ���

%��$��1����!� 240 ������$� *� �!�!+����7.0� ���"��#�� ��!� 70 (13.2 ���/�R�0���) '���������.� 

60 ��� (18.8 ���/�R�0���) 0�1*� �(���������1�� ��!� 30-50  0!��� �$� (ADF 0!� NDF) ������1�� ��
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!� 7-10 ���$�1(.M�*�����
�$������ 20 �+�!���#/�R�0��� �.� 60 ��� ���$� �!�!+����7.0� ���"��#�

'���? �
������+
+��
+�#'8"�������!�!+�'��0(!���	�.#� ��!� 36 ���$�1(.M�*�����
�$������������

'8"��.� 60 ������$� �!�!+����7.0� ���"��#��
+�#'8"�����
���� ��!� 13 (*�����
� 40 �+�!���#/�R�0��� 

����	��	 20 �+�!���#/�R�0���) 0!�� ��!� 7 (*�����
� 80 �+�!���#/�R�0��� ����	��	 40 �+�!���#/

�R�0���) �����	����'���!�!+� (�+�!���#���7.0� �/�+�!���#*�����
�) 
�����$�1(.M�*�����
�

$���(���������1$��1����"�0�1 23 (*�����
� 320 �+�!���#/�R�0���) 
�78� 52 (*�����
� 80 �+�!���#/

�R�0���)

� �%
��
��<$�	�������	�����
3��������

����:������

$������!����� 2 ���$�1(.M�*�����
������ 20 �+�!���#/�R�0��� �.� 30 ��� �#�������	��	�.� 

60 ��� ���$� �!�!+����7.0� �'��$	0!�!��� ��
+�#'8"�(��#�,� ��!� 16 �1�����$�1(.M�*�����
�

����� 40 �+�!���#/�R�0��� �.� 30 ��� �#�������	��	�.� 60 ��� ���$� ���7.0� �'��$	�
+�#'8"� 0�1�!�!+�

���7.0� �'��!��� �0!�'����"��#�*#1*� �
+�#'8"� ����
+�#�1����!������� (20 ����	��	 60 ���) 0!�

��!�$�1(.M�*�����
� (30 ����	��	 60 ���) ���$� ���#�' #' ��(�������	$�$	0!�!��� �!�!�78�

� ��!� 40 0!�����
+�#�����(.M�*�����
� (20 ����	��	 40 �+�!���#/�R�0���) ���$� ���#�' #' �

�(�������	'��$	0!�!��� ��
+�#'8"�(��#�,� ��!� 15
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4.8 ���;��%)������*%��������A����*%��
�$��/*%��<$�	�������	��

��������!��$�(O 2543 78� 2544 ���#���+���!���.	!���/��� �
���)8����+�/+
!'�����(!��

�? �
������+
+�� ��*�!$�����07��1��S���#��1����(!���� ��0(!��? � �
���� ��������0��������

��#���#

���!������'�������!����"��#�*� �������*� $�%������ 7

Hare, M.D., Tatsapong, P., Lunpha, A. and Wongpichet, K. Effect of plant spacing, 

cutting and nitrogen on production of Digitaria milanjiana cv. Jarra in north-east Thailand. 

(submitted April 2003 to Tropical Grasslands).

����

$��������? �
������+
+����"�0���#������.���������!��(!�� 0(!����(!��0		07�0�	 (0.5 

�#��) $� �!�!+����7.0� �#����1������1� #����#���0�1��(=������1� 0!�#����
��� ����1�0(!����

(!��0		07��1�� (2.0 �#��; �������� 8) 0(!����(!��$�����07�$�! �������� (1.0-1.5 �#��) $� �!

�!+����7.0� �������1���1��*#1#���������? 0�1#�����1��'�����
�������1�0(!����(!��$�����07� 0.5 

�#�� �#���78����������"�������������.��������!��(!�� �!�!+����7.0� �'���? �
������+
+�
��0(!����

$� ����(!���1��S*#1#����#0���1����1��#���������?

�������� 8 �+�/+
!'������(!�����#��1��!�!+����7.0� �0!��1��(����	���
3��)�����'���? �
������+
+�

����/3�

(!���)

�
���
&���� 1

24/10/43

�
���
&���� 2

25/12/43

�
���
&���� 3

25/4/44

�
���
&���� 4

26/6/44

�
���
&���� 5

27/7/44

�
���
&���� 6

5/9/44

�
���
&���� 7

22/10/44

#%#%���
�3:/�$��<$�	�������	�� (���%��
�/!=�/���)

0.5 2536 a 2313 a 753 a 3795 a 2808 a 3918 a 3406 a

1.0 2150 a 1669 a 602 a 2858 a 2021 a 3077 a 3199 a

1.5   1782 ab 1811 a 572 a 3847 a 3169 a 3647 a 3046 a

2.0 1071 b 1553 a 555 a 2506 a 2459 a 4047 a 3254 a

�<$�	�������	�� (�$��%�)

0.5 81 a 87 a 53 a 98 a 91 a 96 a 98 a

1.0 51 b 66 b 41 a   86 ab 76 a 91 a 95 a

1.5   66 ab   79 ab 40 a 95 a 81 a 95 a 95 a

2.0 39 b 66 b 44 a 79 b 75 a 93 a 98 a
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�
���� (�$��%�)

0.5 19 b 13 b 47 a 2 b   9 a 4 a 2 a

1.0 49 a 34 a 59 a 14 ab 34 a 9 a 5 a

1.5   34 ab   21 ab 60 a   5 ab 19 a 5 a 5 a

2.0 61 a 34 a 56 a 21 a 35 a 7 a 2 a

$���!�#���������� �1��&!��������#� ������������������ *#10���1������������	 5% ����	� ���+/� Duncan’s Multiple 

Range

4.9 ���*%��
�$��/*%��<$���
��%
��:�%/%�3
�������

���/��!*T�/3�

��������!��
���������+"�$�����������+�#����#�.�#�#	��,�����$�#���+���!��

�.	!���/��� �
�������+�7����������������
������1*� �#���(!��$�07��!�	���� 50 �B��+�#��$�0(!�

�? �
��
�!�#�.	! 0!��
���(��	(�.��.,%�
'��0(!��? �

���!������'�������!����"��#�*� �������*� $�%������ 8

Hare, M.D., Gruben, I.E., Tatsapong, P., Lunpha, A., Saengkham, M. and 

Wongpichet, K. Planting Paspalum atratum cv. Ubon and forage legumes in alternate rows 

to establish pasture swards in north-east Thailand. (submitted February 2003 to Tropical 

Grasslands).

����

$������!����� 1 7���(O�������� Lablab purpureus cv. Rongai, Vigna unguiculata 0!�

Canavalia ensiformis �
�+?��+	����$����������"�0��������. 60 ����!��(!�� 0�17�����!1���"*#1��#��7

�
�+?��+	��'8"�#�$�#1*� $����������"�������$���!� 45 ����1�#� 7�����+�����S��� Aeschynomene 

americana cv. Lee, Macroptilium gracile cv. Maldonado, Stylosanthes guianensis cv. Tha Phra 

(CIAT 184), Centrosema pascuorum cv. Cavalcade, Calopogonium muncunoides 0!� Pueraria 

phaseoloides ��"����*� � ���1� 0�1�>$� �!�!+��#�����#�$�������������"�$�3��C� $������!����� 1 

0(!����#��? ��
�����1�������$� �!�!+����7.0� ����#$�3��C��������.� ��� 12.2 ���/�R�0��� B8�����

��1��!�!+��&!������*� 
��0(!��? ���#7���� ��!� 35  ������
���? �
��
�!�#�.	!#��(�������	���� 

(� ��!� 4.5) 
8����$� �!�!+��(�������	��"��#�'��0(!����#��? ��
�����1�����������!�78�� ��!� 35 

�#����(���	����	��	0(!��? ���#7������������.� �������0(!���#���#�7��� Centrosema pascuorum ���$� 

�(�������	78� 808 �+�!���#/�R�0���
��������������"�
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$������!����� 2 0!�(O������ *� *7
�������1��07��? �
��
�!�#������#����1$�0(!� ���

����#�����+�#� �3��C� 0! ���1���#!>�
��/.�7���!�*(����1��07���!1���" 7�������
�+?��+	��������.�$�3��C�

0����� S. guianensis var. vulgaris x var. pauciflora (ATF 3308, �*��!�.	!), Macroptilium gracile 

cv. Maldonado, S. guianensis cv. Tha Phra (CIAT 184), S. hamata cv. Verano 0!� C. mucunoides

��1��*��>��# *#1#����#0���1����1��#���������?����1���!�!+��(�������	��"��#����*� 
��0(!�

�? ���#7������������.�0!�0(!����#��? ��
�����1�������

*#1*� (!��7���$�#1$������!����� 2 $�3��C������� 0�1(!1��$� �#!>�
��/.�7�������1���!1�$�3��

0! �(O�!��*� ���'8"�#�$�#1 7����*��!��"���#��+���� S. guianensis var. vulgaris x var. pauciflora, S. 

guianensis cv. Tha Phra 0!� S. hamata cv. Verano $� �!�!+����7.0� �$�(�+#�,��� (2.0-2.3 ���/�R�

0���) 0!��+/���!����!1���"�!+��(�������	��"��#�$�3��C�#����1�0(!����#��? �
��
�!�#�.	!

�
�����1�������� ��!� 89 0(!��? ���#7����*��!�1�
��$� �(�������	#����1�0(!����#��? ���1��

����������1� 7��� S. hamata cv. Verano �
�+?��+	���.�!"���' �*(����1��07�$�0(!��? ���#7���0(!�

����S ������
��7�������(=���+��!�"���
�+?��+	��� ��#���������*(�!� �����"� 
8����$� �!�!+��(����

���	$�0(!���!1���"�
+�#'8"���1��#���������?�#����(���	����	��	0(!����#��? ��
�����1�������

*� #�����%+(���78��.�/)��������
������
��������7������*� $�0(!��? �
��
�!�#�.	! ���

��#78����$� ������#!>�
��/.������� ����!�������&
���? �$��1��0��'��3��C� 0!�!����$� (.M� 7����

*��!*� 0���$� ��>��1��(=�7��������#���#���
�(!���1�#$�0(!��? �
��
�!�#�.	! $�����������+�#�

���#�.�#�#	��,�����$�%�����������&��������

4.10 #%#%���
�3:/�$�/%��:�(��)���<$� Brachiaria �����A��O'�(�����
����!����!����

��������!�����#���+���!���.	!���/����
����(���	����	�!�!+�0!��.,%�
'���? � 

Brachiaria 
������ ���+�����1�*(��"��� Brachiaria ruziziensis (�? ���B��), B. decumbens (�? �B+�0�!

/��#��
��/.�	�B+!+���), B. decumbens (CIAT 26297), B. brizantha (CIAT 6780) 0!� B. brizantha 

(CIAT 6367) (!���? �$������!����"$������
3�%��# 2543 %���!��
���������������	�+�$����

��� 25 �.!��# 2543 *� �����>	�����1�����7.0� � (8 x 0.25 ������#��) 
��0(!��1��$�3��0! ���#3�� 

(
3)
+����-�#���� 2543-2544, 2544-2545 0!� 2545-2546) 0!�$�3��C����3�� (
3�%��#-

�.!��# 2544 0!� 2545)

�
�����
�	

�!�����!��0���$� ��>��1��!�!+��!��(O'���? ���B��������1�'���? �B+�0�! ����&
��

��1���+��$�3��0! � (�������� 9) $�3��0! ���"���#3�� �!�!+����7.0� �'���? ���B��������1�'���? �B+�
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0�!� ��!� 33, 39 0!� 22 0# �? ���B��
��
�+?��+	��*� ��'8"�$�3��C� 0�1���*� �!�!+����7.0� �������1�

'���? �B+�0�!� ��!� 6 ���
����" �(�������	'���? ���B���>*#1*� �����1�'���? �B+�0�!��1��#�

��������? 0!�$�	�����"����������1�'���? � B. decumbens 26297 �����!����"*� 0���$� ��>��1� #�

�? ���+��������1��? ���B��������	$� �������(!��$�%�����������&��������'��(����)*��

�������� 9 �!�!+����7.0� �'���? � Brachiaria 
������ ���+����#���+���!���.	!���/���

�
�3:/�$� (���%��
�/!=�/���)�����<$�

0��/%$�

2543-2544

0��U�

2544

0��/%$�

2544-2545

0��U�

2545

0��/%$�

2545-2546

�<$���F�� 5448 b 13883 bc 2747 b 9295 ab 3346 b

�<$�F��/�% �
�;:���F�%�
�� 8126 a 14725 abc 4467 a 9844 a 4277 a

B. decumbens  26297 6580 b 13336 c 2623 b 7776 b 3134 b

B. brizantha  6780 8968 a 15205 ab 4407 a 9918 a 3911 ab

B. brizantha  6367 8541 a 16011 a 3807 ab 9870 a 4162 a

$���!�#���������� �1��&!��������#� ������������������ *#10���1������������	 5% ����	� ���+/� Duncan’s Multiple 

Range

�������� 10 ����	�(�������	'���? � Brachiaria 
������ ���+����#���+���!���.	!���/���

�*�������� (�$��%�)

0��/%$�

2543-2544

0��U�

2544

0��/%$�

2544-2545

0��U�

2545

0��/%$�

2545-2546

�����<$�

'� �$� '� �$� '� �$� '� �$� '� �$�

�<$���F�� 10.3ab 5.9a 9.4ab 5.9a 13.4b 8.6b 7.4b 5.5ab 12.4a 6.8bc

�<$�F��/�% �
�;:���F�%�
�� 9.9bc 5.5ab 8.9ab 5.8a 12.9b 8.4b 7.4b 5.8a 11.5ab 7.7b

B. decumbens  26297 10.9a 5.1bc 9.9a 6.2a 15.2a 9.7a 8.4a 5.6ab 13.1a 9.0a

B. brizantha  6780 9.2c 4.6cd 8.3b 5.5a 10.4c 6.3c 6.6b 5.9a 9.9b 6.2c

B. brizantha  6367 9.2c 4.4d 8.6b 5.2a 13.2b 8.7b 7.1b 4.6b 12.4a 7.7b

$���!�#���������� �1��&!��������#� ������������������ *#10���1������������	 5% ����	� ���+/� Duncan’s Multiple 

Range

4.11 *��
��;�(�����
���
�;:�)���<$� Brachiaria '�(�����
����!����!����)��*��!�+,��

��������!�����#���+���!���.	!���/����
����(���	����	(���+�/+%�
�����	
��/.�'���? � 

Brachiaria 
������ ���+�����1�*(��" Brachiaria ruziziensis (�? ���B��), B. decumbens (�? �B+�0�!
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/��#�� 
��/.�	�B+!+���), B. decumbens (CIAT 26297), B. brizantha (CIAT 6780) 0!� B. brizantha 

(CIAT 6367) (!���? �$������!����"$������
3�%��# 2543 0!��������(����	�����	
��/.� (!��

� ���������� �1�����1�� 0!��1����
�) $�(O 2544 0!� 2545

�


$�(O 2545 �? ��.�
��/.��
�+?��+	��78��1������������.�� �!���8��78����������#�������	��	

$�(O 2544 (�������� 11) �����.������
��*� ����? �$��.�0(!��1��$������#+7.���� 2545 $�',����

$�(O 2544 ����? �$�������#���� ���
����" $�(O 2545 � ��L�����#��#�#��0!�����)��8"#B8�����$� 

�? �������� � �? ���B��������� �����.�$��1��(!��3��C��#�������)��+�#0� � �����������.������$� 

�? �
��/.���"�(=�
��/.������>	�������#!>�*� �1������.�$�%�����������&��������'��(����)*�� $�',����

�? �
��/.�����S�������1��$��1��3��C����#�C�������B8�����$� #����#���!��	��$������>	������

�#!>�

�������� 11 ����������������.�'���? � Brachiaria 
������ ���+����#���+���!���.	!���/���

�����<$� �.+. 2544 �.+. 2545

�<$���F�� 10 �.!��# 11 
3)
+����

�<$�F��/�% �
�;:���F�%�
�� 30 ���E��# 10 �������

B. decumbens CIAT 26297 27 �+����# 4 �.!��#

B. brizantha CIAT 6780 17 ������� 12 �.!��#

B. brizantha CIAT 6367 8 �+����# 24 �������

$�(O 2544 �? �B+�0�!
��/.�	�B+!+����!+�
������1��������.� ���!�#�����? ����
��/.� 

CIAT 6367 0!���B�� (�������� 12) ��1��*��>��# $�(O 2545 �? ���B���!+��1����#����1��? �B+�0�!


��/.�	�B+!+���0!� CIAT 6367 ��1��#���������? �������? �$������#+7.����(O 2545 ��
���$� 
�����

�1����'���? �B+�0�!
��/.�	�B+!+���!�!� ������
���? ���+���"�������1�� 0!����$� �1�����

�������.��!����
����������E��#*(�(=������������� (�������� 11) $�(O 2544 �? �B+�0�!
��/.�	�

B+!+�������������1�� ������$���������E��##�
������1���� 331 �1�/������#�� 0!�$������

�.!��##�
������
��� 123 �1�/������#�� $�(O 2545 �? ���+���"�������
����1�������$������

�������



23

�������� 12 ����(����	���������'���? � Brachiaria 
������ ���+�

�A����/�����!��� �A����	�/�A���� �A�����A��/�A����	������<$�

2544 2545 2544 2545 2544 2545

�<$���F�� 224 b 266 a 4.0 a 4.1 a 34.2 c 30.8 c

�<$�F��/�% �
�;:���F�%�
�� 331 a 151 b 2.9 cd 2.3 c 40.0 b 43.3 a

B. decumbens CIAT 26297   37 c 23 d 2.7 d 1.5 d 28.0 d 24.8 d

B. brizantha CIAT 6780   34 c 11 d 3.4 b 3.1 b 48.8 a 39.6 b

B. brizantha CIAT 6367 257 b 106 c 3.2 bc 2.3 c 34.3 c 32.0 c

$���!�#���������� �1��&!��������#� ������������������ *#10���1������������	 5% ����	� ���+/� Duncan’s Multiple 

Range

����

�!���)8�����"0���$� ��>��1����.$��? ���B��
8�������(=� Brachiaria ���*� ��	���#�+�##�����

�.�$�(����)*�� ������
���? ���+���"�!+��1����
�����#�� ����&
����1���+�� 7 �7������!��3��

C� 0!��1������������.�'���? ���+���"���1$�(!��������.!��#-� �
3)
+�������#�����)0� � 

(K

����!1���"
8����$� ��>	�������#!>�
��/.�*� �1�� �? �B+�0�!#�)���%�
���
��!+��#!>�
��/.�*� $�

(����)*�� 0�1������
���? ���+���"������0!��+��#!>�$��1����!����#�C�����������.�'��(O 

(���E��#-�������) �������
8���>��1��(=�������������!��	��#��$������>	�������#!>�

0# �1��? ����
��/.� CIAT 6780 
��!+����7.0� �*� �������.� (�������� 9) 0�1
������1����������� 

(�������� 12) 0!��!�!+��#!>�
��/.����������
����$� �������$�(����)*��*#1��#��	 �������
���1�


�#��������
+�)�����1����+#$� $� �1��
��/.�(!���! ����	��������? ����(O���0!�0
���!�

4.12 ���;��%)��*:P�,����!	� ��/�
!F��� /%�Z�
Z��

������A�#%#%��/%��:�(��)���<$���


��%
��:�%

�������
#�) ��#0�� �,������)����� #���+���!���.	!���/��� �(=��� ��������!��

�+"���"�
����(=��+����+
�/�����	(�+??���������	�����1�#���+���!�������)����� �/�������

��!����"$�(O 2543 ���#���+���!���.	!���/��� 0!�*� ��	(�+??�$�(O 2545

�������1�'�����)8�����"*� ����*� $�%������ 9
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Namdaeng, N. 2002 Study on nitrogen, phosphorus and potassium fertilizer on 

growth, yield and quality of Ubon paspalum (Paspalum atratum cv. Ubon). Master of 

Science thesis, Department of Soil Science, Kasetsart University. 241pp.

����


�� ��$�1��"�(.M�*�����
�0!��(0���B��#$� ��	�? �
��
�!�#�.	!�
���$� *� �!�!+����7.

0� ������

4.13 �:�(��)���<$���
����� �	���<$�!)��$��

���)+�+���, #�������� #���+���!��0�1� Rostock (����)����#�� *� ��������!����"���

#���+���!���.	!���/��� ������>
�+"�$�(O 2543 0!��/�*� ��	(�+??�$�(O 2544

�������1�'�����)8�����"*� ����*� $�%������ 10

Martens, S. 2001 Yield, feed value and ensilability of 4 tropical grasses in northeast 

Thailand. Diploma thesis. Department of Agroecolgy, University of Rostock, Rostock, 

Germany. 160pp.

����

$��������? ��#�� �������? �
������+
+�0!���B��������. 50 0!� 60 ��� ��#!����	 0!�*#1
��

�(=�� ��$�1������+# �1���? ��+�����#1��0!�
��
�!�#�.	! ������������. 30 0!� 85 ��� ��#!����	 

0�1� ��$�1������+#�
���(��	(�.��.,%�
'���? ��#��$� ��'8"�

4.14 �����$������%
����/%��*����)�������:A�%��#
�

������
�� ��)
��� �������
������������ #���+���!���.	!���/��� *� ��������!����"���

#���+���!���.	!���/��� �
����(=��+����+
�/�����	(�+??���������	�����1�#���+���!��

������!���.����� �/���������!����"$�(O 2543 0!�*� ��	(�+??�$�(O 2544

�������1�'�����)8�����"*� ����*� $�%������ 11 0!� 12

Tatasapong, P. 2001 A study of energy and protein requirement of crossbred dairy 

heifers. Master of Science Thesis in Animal Production Technology, Suranaree University of 

Technology 156 pp.

Tatsapong, P., Suksombat, W., Thummasaeng, K. and Suriyajantratong, W. 2003 A 

study of energy and protein requirements of crossbred dairy heifers. Proceedings of the 



25

seminars and workshop at the Agricultural Technology Exposition for Indochina. Faculty of 

Agriculture, Ubon Ratchathani University, Thailand 25-31 May 2001. 11-21.

����

�����	����'��������.1�!����#�R!�*���L��������1�
!�����0!��(��������	�1��S

0���$� ��>��1���#����#� ��
!������.�/+0!��(�������	�����1�����	��� NRC 0�����*� � ��!� 5 

0!� 38 ��#!����	

4.15 ���*%��
�$��/*%��<$���
��%
��:�%/%�3
�������

���/��!*T�/3�

���������� ����	� #���+���!��0�1� Rostock (����)����#�� ��������!����"���

#���+���!���.	!���/��� ������>
�+"�$�(O 2544 0!��/�*� ��	(�+??�$�(O 2544

�������1�'�����)8�����"*� ����*� $�%������ 8 0!� 13

Hare, M.D., Gruben, I.E., Tatsapong, P., Lunpha, A., Saengkham, M. and 

Wongpichet, K. Planting Paspalum atratum cv. Ubon and forage legumes in alternate rows 

to establish pasture swards in north-east Thailand. (submitted February 2003 to Tropical 

Grasslands).

Gruben, I.E. 2001 Management of forage legumes in Ubon paspalum (Paspalum 

atratum). (Strip establishment of Ubon paspalum and forage legumes). Diploma thesis. 

Department of Agroecolgy, University of Rostock, Rostock, Germany. 70pp.

����

*#10�����$� �����������1���� �!�"�����#$�(����)*�������		���
��������(!��7���0		

�(=�07	�1�#��	�? �
��
�!�#�.	!*($�  ������
��7����
�+?��+	��� ��#�� 
8����$� *� �!�!+����7.

0� ����� 0!�7������*(��"��#�
��0(!�%���!�����������"�������
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3
��
,��%�:�% /%��<$���
��%
��:�% *%��
%
��
�!*T�/3������������%
��:�%���;���

5. ���������	
�/%��
[��'����A�$��

5.1 ��������������	
������������

���
 ���
�!�"����#�$!%�&������'����A�$��

����!������������ �!�"�����#
����� 20 ���$�
�������.	!���/���0!�)������� (
����� 10 

���$�0�1!�
������) $�(O 2543 �
����1�#�������0(!��? � 0!���	���C���	�#0!����0�����$����

(��	(�.�����!+�
������������ �������*� *(���
�����#��������.� 4-6 ��(����$�(O 2543-2545

5.1.1 	
���
��:�%���;���

�������
�����0(����$�����%����+������	#�0(!��? ������ �
>����(!���? �
��


�!�#�.	! 0!���#���(!���? ��+��� ���(O��� 0!���B��$�
�"�����!>�S �������
�������8�����

(!��7����*��!�1�
�� 0!��!�����(!��7�������!�'�$�3��C� 
�"����0(!��? ��1��������

������ ����+�*($�������������!+� 0!����#
�� ��*� ��	��������+#
��L��' ��$�3��

0! �

(K?���!��'����������>���'���!�������������	��	B�"��"���#����!+�*� 

5.1.2 	
���
�+��
�!�"

�������$�
������)��������������)��L��' ���
����(=�0�!1���������	������	��

�#�!����"�(O #���������
���������$�
����� 10 ������#�0(!��? � (�? �
��
�!�#�.	!0!�


!+0���!�#) 0!����������!1���"� �����(!���? �
��
�!�#�.	!#��'8"�$�(O�� �

$�(O 2543 0#!�����+��? �*� �' ����!��0(!��? �$�#1�!��0(!����#��? �
��
�!�#

�.	! 0#!���!1���"*� ���!��0(!��? ��!��0(!�0!�*� ���!��' ��� ����1���� ���#�������

�����+�'8"���"���$� ��������!�����*#1��$

�(!��0(!��? �$�#1$�(O 2544 0!� 2545

5.2 �������'�$*���������������

���'���*�<$���
�/%��<$�/�$�

������
��*#1#���������!+��? ����
���
����1��$�(O 2545 ���������"
8�*� �.�+!� ��1��*��>

��# �������*� 
+��
��$� ��>��1���#��7(!���? ��(=����� �*�  �
���0�1$� #��!�� 0��������
����

�? � 0!��1����!�����? �*#1�����	���(!��' �� (�����0!���>	������) �������� 13 ��.(����������

�!+��? ���������$�(O 2541 78� 2544 �������*� ��	���*� ��#�&!��� 3,235 	��/*�1 B8�������1����*� ��	


������!+�' �� ���������	B�"��? ���$����� 0.75 	��/�+�!���# 0!�*� 
+��
���1�#����#�(=�*(*� 

����������$��#�1	 ��
��!+��? ���$���+����� � $������ �#����!���? ���'������ �������
�

��#��7$� ' �#�!�������+��
������	��.����(!���? ��
���
����1��*� 
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 �������� 13 ����!+��? �
��
�!�#�.	!������������$��#�1	 ��

 *\  	 ����!�"����  �& ���
�
����)���<$�

 ����
�F�&� (���%��
�)

 ���,�$�A�,�A	�����#%���<$�

 (!�%����A�!�"���� - ���)

 2544  2    9,421  2,355

 2543  5  38,941  3,538

 2542  12  52,122  3,660

 2541  9  30,497  3,388

 !�%���    3,235

5.3 �������#%��!�%E��
�;:�

5.3.1 ���#%��!�%E��
�;:��<$���
��%
��:�%'����A�$��

(�+#�,����!+��#!>�
��/.��? �
��
�!�#�.	!���	 ��(���.������
+�#'8"�
�� 2,000 

�+�!���#$�(O 2543 �(=�����	 6,000 �+�!���#$�(O 2545 (�������� 14) 0!�������1��������

*� �
+�#'8"�
�� 100 �+�!���#�(=� 250 �+�!���# 0�1������	B�"��1��+�!���#*� !�!�
�� 100 

	���(=� 80 	�� ���������!1���"��#��7�!+��#!>�
��/.��.,%�
������#����#������0!��"��

�����#!>����

���
����1���#!>�
��/.��(=�*(� ���� ���������#��7
����1���#!>�
��/.��#�$�0�1

!�(O (�������� 15)

�������� 14 ����!+��#!>�
��/.��? �
��
�!�#�.	!���	 ��(���.�����

*\ 	 ����!�"���� ������A�!�"���� #%#%����� (���%��
�)

2543 20 100 2,000

2544 20 100   2,748*

2545 21 250   5,986*

* �!+�#����1������ 748 �+�!���#$�(O 2544 0!� 736 �+�!���#$�(O 2545

�������� 15 (�+#�,
����1���#!>�
��/.��? �
��
�!�#�.	!$�(O 2543-2545

	 ����#�$F�&� *�����!�%E��
�;:� (���%��
�)(��

2543 2544 2545 2543 2544 2545

!����   12 5 -   130   111 -

���
����!����!���� 100 290 30 1,240 1,740 1,410
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�%��   37 30 -   187   365 -

���
���     1 - -       2 - -

���
����     4 9 1*     14     61 1,020

'�$     8 3 1*   261   173 100

�A��*��!�+     2 4 -   110   390 -

��� 164 342 32 1,944 2,840 2,530

* ����,�'���$�?1B�"��#!>�
��/.�������	�����������(=��#��+�

5.3.2 ���#%��!�%E��
�;:��<$�F��/�%'����A�$��

����!+��#!>�
��/.��? �B+�0�!#����#���!��	��#�� $�����!+��
���$� *� �#!>�
��/.�

�? �B+�0�!�����
�� ���!+�$��+����#����#�.�#�#	��,���������1����������$�(����)������

�!��0!�	��B+! ���������#��7��
�"�������#��+���0!���#���#$�����%������!���� 
������

)������� 0!�����%��"����� 
�������.	!���/��� �
����1�#��+����"����!0������.�#�#	��,�

(!���? �B+�0�!�
����!+��#!>�
��/.�
�����������"��������%������!���� (�������� 16) 

�? ����(!��0���)���%�
$� ��>��1���#��7
�$� �!�!+������*�  0�1��������� ��0!���#����.78� 

65 (O0!�� ���������
�������(=�����
�!���.������>��1������>	�������#!>�
��/.��? ��(=�������

��� �'�*#1��#��7
�����
��78������+�$���!���������*�  0!�	.�����'���'�� �����(!��

' ���
�0��$�0(!��? � ������
����>	������*� �1����1� �����"� �������
8�*� �.�+���#


����#���
��!+��#!>�
��/.��? �B+�0�!������

��������������%��"������!+��#!>�
��/.������$�(O 2543 0�1*� $�(�+#�,�
����!>�� �� 

(�������� 16) �������������(!��
����� ' ���
� 0!�*# �! 
8����$� �? �B+�0�!� ��0'1�'����	


���)��I�+
��!1���" $�(O 2546 �������
�������#���
��!+��#!>�
��/.��? ��1�*(

�������� 16 ����!+��#!>�
��/.��? �B+�0�!$�(O 2543-2545 ����������$��#�1	 ��


3����� *\ 	 ����

!�"����

��&����

(,�A)

*�����!�%E���

���#%��,�$

(���%��
�)

*�����!�%E�!��

���#%��,�$

(���%��
�)

� �!(��
���%
�"� 2543 1 2 18 26

� �!(��
���%
�"� 2544 1 1.5 10 40

� �!(��& ���� 2545 4 3.5   6   3

5.3.3 ���#%��!�%E��
�;:�3
��
,��%�:�%



29

��+�#����!+��#!>�
��/.�7����*��!����(=�
��/.�!����#$�#1 (Stylosanthes guianensis var. 

vulgaris X var. pauciflora ATF 3308) 0!�������������7�����"�1� "�*��!�.	!" $�(O 2543 

���(!��$�
�"����'����!>�$�#���+���!��< (�������� 17) �������*� ��	�#!>�
��/.�7�����+���"

(�+#�, 20 ���#
����.�	+��� ���L (����)�������!�� $������
3)
+���� 2542 0! ��
��

�! �$�������
������1�����
�� ��!�(!��$�0(!�$������
3�%��# 2543 ����������	 ��

(���.����� 
�������.	!���/���*� �!+��#!>�
��/.�7�����+���"$�(O 2544 0!� 2545

�������� 17 ����!+��#!>�
��/.�7����*��!�.	!


3����� *\ 	 ����

!�"����

��&����

(,�A)

#%#%��!�%���

(���%��
�/,�A)

#%#%�����

(���%��
�)

��������%
�] 2543 - 0.3   81   26

�$��*���:����� 2544 2 2   87 173

�$��*���:����� 2545 4 4 120 480


	�1� ���'���+��#!>�
��/.�7����*��!�.	!� ���������'����' ���1�����$� �(!����#!>�

�!.����0!�����1���
+�#���#���$� �����1�� ��!� 80 �#!>�
��/.�7����*��!�.	!#��#������0!�

#�'����!>���1��#!>�
��/.�7����*��!�1�
�����#����"����!

5.3.4 �<$����!���!���%��#
�

$�(O 2545 �������*� ��	�#!>�
��/.��? ���+�$�#1 Brachiaria ruziziensis X 

Brachiaria  brizantha CIAT 36061 $�(�+#�,�!>�� ��
��(����)������+��0!��������!�� 

����+
����� CIAT *� ����	0! �
	�1�������+��? ���+���"$� �!�!+��"���#�����1�����+��? �B+�

0�!/��#�� �������*� �
���#!>�
��/.�$�7.�
!���+�$�������
����� 0! �� ��� ��! �!�

(!��$�0(!����#���+���!��<$�3��C�

$������
3)
+���� 2545 �������*� ��>	�������#!>�
��/.��? �	����������!����#���#�

�.,%�
��#��(�+#�, 4.2 �+�!���# �#!>������>	������*� ����#�� #��"������ 1,000 �#!>� 8.21 

���# B8�������(=������1�'���#!>�
��/.��? ���B�� ����������0�����
�$� �#!>������>	������*� $�

����+
��$�0(!�'����!>�0!����'���
��/.�$��#�1	 ��(O�� � �? �#�!�����"����#���
��!+�

�#!>�
��/.�*� �� ����� ���#!>�$��1��(!��3��C�0!�%��$��1����!������"�#�� �? ���+���"���

��1��? ���B��#�� �����"� �������
8��1�
���>	�������#!>�
��/.�*� �1��'8"�



30

6. 
�:*�����	
�/%��
[�����
 ��
<)���������'����
��*\���#A��,*

6.1 	����#�+�����0!��������

�������*� �!+�	����#�+�����
����� 13 ������0!����������1#��
�������8��������$�����

��#(O'�����������" 	����#�+�����
����� 10 ������*� ��	�����
+#
�����	� ��0! � 0!���#������*� 

�1�$� �������
�����
+#
� �������*� �����#���I��'���!���*� $�����	��� ��"�����	���+0!�����

���+

1. Hare, M. D., Kaewkunya, C., Tatsapong, P., Wongpichet, K., Thummasaeng, K. 

and Suriyajantratong, W. 2001 Method and time of establishing Paspalum atratum seed 

crops in Thailand. Tropical Grasslands, 35: 19-25. (Appendix 3).

2. Hare, M.D., Wongpichet, K., Saengkham, M., Thummasaeng, K. and 

Suriyajantratong, W. 2001 Juvenility and long-short day requirement in relation to flowering 

of Paspalum atratum in Thailand. Tropical Grasslands, 35: 139-143. (Appendix 4).

3. Hare, M.D., Saengkham, M., Kaewkunya, C., Tudsri, S., Suriyajantratong, W., 

Thummasaeng, K. and Wongpichet, . 2001 Effect of cutting on yield and quality of 

Paspalum atratum in Thailand. Tropical Grasslands, 35: 144-150. (Appendix 2).

4. Hare, M.D., Suriyajantratong, W., Wongpichet, K. and Thummasaeng, K. 2001 

Paspalum atratum - from a wild native plant in Brazil to commercial forage seed production 

in Thailand in 10 years. International Herbage Seed Production Research Group Newsletter, 

33: 5-8. (Appendix 14).

5. Hare, M.D., Kaewkunya, C., Tatsapong, P. and Saengkham, M. 2003 Evaluation 

of forage legumes and grasses on seasonally waterlogged sites in north-east Thailand. 

Tropical Grasslands, 37: 20-32. (Appendix 1).

6. Hare, M.D., Wongpichet, K., Suriyajanytratong, W., Thummasaeng, K., 

Suwanlee, S., Booncharern, P., Tasapong, P., Lunpha, A., Saipraset, K. and Intisaeng, W. 

2003 Ubon paspalum: Management and Utilization. Faculty of Agriculture, Ubon 

Ratchathani University. 43 pp.

7. Thummasaeng, K., Suwanlee, S., Suriyajantratong, W., Hare, M., Inthisaeng, W., 

Boonsarn, W. and Lunpha, A. 2003 The study of the energy and protein requirements of 



31

dairy cows fed Ubon paspalum grass silage as basal roughage. Proceedings of the seminars 

and workshop at the Agricultural Technology Exposition for Indochina. Faculty of 

Agriculture, Ubon Ratchathani University, Thailand 25-31 May 2001. 3-10. (Appendix 16).

8. Tatsapong, P., Suksombat, W., Thummasaeng, K. and Suriyajantratong, W. 2003 

A study of energy and protein requirements of crossbred dairy heifers. Proceedings of the 

seminars and workshop at the Agricultural Technology Exposition for Indochina. Faculty of 

Agriculture, Ubon Ratchathani University, Thailand 25-31 May 2001. 11-21. (Appendix 12).

9. Saengkham, M., Hare, M., Tudsri, S. and Wongpichet, K. 2003 Effects of 

waterlogging on yield and quality of Ubon paspalum. Proceedings of the seminars and 

workshop at the Agricultural Technology Exposition for Indochina. Faculty of Agriculture, 

Ubon Ratchathani University, Thailand 25-31 May 2001. 84-91. (Appendix 5).

10. Hare, M.D. 2003 Forage plants for dairy cows in Thailand: Old friends-New 

faces. Proceedings of the seminars and workshop at the Agricultural Technology Exposition 

for Indochina. Faculty of Agriculture, Ubon Ratchathani University, Thailand 25-31 May 

2001. 149-153. (Appendix 15).

11. Suwanlee, S., Thummasaeng, K., Lunpha, A. and Suriyajantratong, W. 2003 In 

vitro study on nutritive value of tropical grasses using nylon bag and gas production 

techniques. Proceedings of the seminars and workshop at the Agricultural Technology 

Exposition for Indochina. Faculty of Agriculture, Ubon Ratchathani University, Thailand 25-

31 May 2001. 187-192. (Appendix 17).

12. Hare, M.D., Saengham, M., Tatsapong, P., Wongpichet, K. and Tudsri, S. 

Waterlogging tolerance of some tropical pasture grasses. (submitted November 2002 to 

Tropical Grasslands). (Appendix 6).

13. Hare, M.D., Gruben, I.E., Tatsapong, P. Lunpha, A., Saengkham, M. and 

Wongpichet, K. Planting Paspalum atratum cv. Ubon and forage legumes in alternate rows 

to establish pasture swards in north-east Thailand. (submitted February 2003 to Tropical 

Grassland). (Appendix 8).

14. Hare, M.D., Tatsapong, P. Lunpha, A. and Wongpichet, K. Effect of plant 

spacing, cutting and nitrogen on production of Digitaria milanjiana cv. Jarra in north-east 

Thailand. (submitted April 2003 to Tropical Grassland). (Appendix 7).



32

6.2 �+����+
�/�	�,�+�)8���

�������*� ���	��.�����+
��
����������$�����������+
���
����(=��+����+
�/�'���'� �����" 

������
�� ��)
��� B8�����1$�������� *� ��	��+����	��.��������+
��0!���+������
��������������

�.����	��.�����+
���
���)8���$�����	(�+??������#���+���!��������!���.����� �/���������!��

$�0(!����#���+���!���.	!���/��� �������
#�) ��#0�� ����+����������'���,�����)����� 

#���+���!���.	!���/��� *� ��	��+����	��.��
�����������!��$�0(!�0!�����+�������$�� ��

(_+	��+������#���+���!���.	!���/��� �
������)8���(�+??���'���/����#���+���!�������)����� 

���������� ����	� 0!����)+�+���, #�������� *� ��	������	��.���������+�������	���)8���$�

0(!�0!������#����$� $�� ��(_+	��+������#���+���!���.	!���/���

	�����1��+����+
�/���!1���"*� ����*� $�%������

Namdaeng, N. 2002 Study on nitrogen, phosphorus and potassium fertilizer on 

growth, yield and quality of Ubon paspalum (Paspalum atratum cv. Ubon). Master of 

Science thesis, Department of Soil Science, Kasetsart University. 241 pp (Appendix 9).

Martens, S. 2001 Yield, feed value and ensilability of 4 tropical grasses in northeast 

Thailand. Diploma thesis. Department of Agroecolgy, University of Rostock, Rostock, 

Germany. 160 pp (Appendix 10).

Tatasapong, P. 2001 A study of energy and protein requirement of crossbred dairy 

heifers. Master of Science Thesis in Animal Production Technology, Suranaree University of 

Technology 156 pp. (Appendix 11).

Gruben, I.E. 2001 Management of forage legumes in Ubon paspalum (Paspalum 

atratum). (Strip establishment of Ubon paspalum and forage legumes). Diploma thesis. 

Department of Agroecolgy, University of Rostock, Rostock, Germany. 70 pp. (Appendix 13).

6.3 ����!+��"���#
��0(!��? �

�������*� 0���$� ��>��1�#����#�(=�*(*� ���
�(���	���#�����>
$����$� ���#0���!>#

$�0(!��? ���"����0!����$�(����)*�� $�3��C���"�0�1��������E��#78��.!��# �����$� �"���#

�&!��� 17.3 �+�!���#/���/��� �!�!+�����.��1�*�1 (16.9 �+�!���#) *� 
��0(!��? �
��
�!�#�.	! 0!�

$��1��3��C� ��#��7(!1�������$������������'8"�*� $�0(!��? �
��
�!�#�.	!�#����(���	����	��	

�? �B+�0�!0!�
������+
+�



33

6.4 ����!+��? ���������	����? ��#��

�������*� 0���$� ��>��1��? �
��
�!�#�.	!����������(!���
�������? ��#����#��7�(=�


���)��I�+
*�  ���
�*� �!��	0����#�&!��� 3,200 	��/*�1 B8�������1����*� 
�����(!��' �� ��1��*�

�>��# $�(K

.	�����*#1#��!��������	��"��? ���0!��? ��#��$�
�������.	!���/��� ������
�����*#1#�

L���#���� �'���$�?1$�
��������#��
� ���
����" �������? ���$��1��3��C�0!��1��� �3��0! �

B8�������	��!�(!��0!���>	������' �� 
8��(=�������������
���
 ��0�����#��1������? �

6.5 ���������������� �!�"�����#$��#�1	 ��

�������(���	���#�����>
	���1��$�������� ��!� 50 '����������������!���*� ��#��7

(!���� ��0(!��? ������*�  �������
�����#�������>��1��(=�������������
�(!�� $�1(.M� 0!�
�����

0(!��? � 0!�
���'����
8��
�L��' ���(=�0�!1�����������	*R�����!����"�(O (K?���!���>��� 

�������#�����+�� ��#���#�������	��	
��������#���#����1

6.6 ����!+��#!>�
��/.��? �
��
�!�#�.	!

(1) ����+
��
�"�I��'���������*� 
+��
���1� �? �
��
�!�#�.	!��	�����1�������-��"�$�

��������� B8��' �#�!��"#�(��������1����
������? ��
����!+��#!>�
��/.� $�(O0��
�� ��

(!���? ��1���!�������
3�%��# 0!�$�(O������
�� ������? �*#1� ���1�� ������

���E��#�
������
��!+��#!>�*� 

(2) (�+#�,���
����1���#!>�
��/.��? �
��
�!�#�.	!�
+�#'8"�
�� 1,944 �+�!���#$�(O  2543 

�(=� 2,530 �+�!���#$�(O 2545 ��������������
�
����1���#!>�
��/.���"��#� 5,986 �+�!���#

���#����1$�(K

.	��%��$�(O 2546 ��+��.��#.������������	�#!>�
��/.�(���	���#�����>
#�� ���

$� ����!+��#!>�
��/.���#��7���1*� � �������� ���*� 
 ������+
����8���� 0!�*#1� ��� ��'�

��+��
+�#��+#
���������������.����	���	����+
��

(3) �(�0��#����!+��#!>�
��/.��? �
��
�!�#�.	!(���	���#�����>
�(=���1��#�� �? �


��
�!�#�.	!�(=�
���)��I�+
���#��1�������	�������$��#�1	 �� �����#��7�� �����*� 

#����1� 10,000 	��/*�1/(O 
�����
����1���#!>�
��/.� 0!�$�	����,� 
�����
����1���? �

��0!�� ��! �� �� �#!>�
��/.��? �
��
�!�#�.	!'���������#��������������(����)$�0�1���#�

�.,%�
��� ������
���������
����1���&
���#!>�
��/.����#��"�������#!>���� #����#������ 0!�

#����#	�+�.�/+Q���

6.7 ���(!���� ��7���0		�(=�07	�1�#��	�? �
��
�!�#�.	!

���(!��7����*��!0		�(=�07	�1�#��	�? �
��
�!�#�.	!��#��7(���	�!�����>
*� $��+�

���*#1#��"���1�#'�� �����"� 
8��(=����(��	(�.��(�������	'��0(!��? �



34

6.8 ���
������? �
������+
+�

���(!���? �
������+
+���#��7(���	���#�����>
*� ������$� *�!(!��0		07��1�� 0!�

�������? ��.� 40 ����1�#��	���$�1(.M�*�����
������ 40 �+�!���#/�R�0����.� 60 ���
����$� *� �!

�!+������

6.9 ���(���#+���+��? � Brachiaria ������	�(=�����������0!��!+��#!>�
��/.�

�? � Brachiaria brizantha 
��������
��/.�0!��? �B+�0�!$� �!�!+����7.0� ������1��? ���

B����1��#���������? ����&
����1���+��$��1��3��0! � ��1��*��>��# ����!+��#!>�
��/.�$��? ���B������1�

0!��1����1�
��/.�����SB8����

�$� �!�!+��#!>�
��/.���������$� �!+��#!>�$��1����!����������#��$�

3��C� �? �B+�0�!#�)���%�
���
��!+��#!>�
��/.�*� ��$�(����)*�� 0�1������
���1��������������

������
����������E��#78��������B8���(=��1�����#�C������� �������
8���>��1�����!+��#!>�


��/.��? ���+���"�(=����������#��



35

Sustainable forage systems

for dairy farmers in

Northeast Thailand

Final Report

November 1 1999 to April 30 2003

Faculty of Agriculture

Ubon Ratchathani University



36

Abstract

The Sustainable Forage Systems for Dairy Farmers in Northeast Thailand

project was conducted at the Faculty of Agriculture, Ubon Ratchathani University from

November 1999 to April 30 2003.

Thirteen papers and one manual were written during the project and the project

maintained a high scientific output, both nationally and internationally.

The project showed that it is possible to successfully graze dairy cows on pastures

in Thailand, all day and all night. Over the dry season on irrigated pastures, cows

produced on average, 12.2 kg milk/cow/day in the first dry season and 15.6 kg

milk/cow/day in the second dry season with higher production from signal grass pastures.

In the wet season, cows averaged 17.3 kg milk/cow/day from July to October with the

highest production per rai (16.9 kg/day) from Ubon paspalum pastures. A higher stocking

rate can be carried on Ubon paspalum pastures during the wet season compared to signal

grass and Jarra digit grass

The project demonstrated that Ubon paspalum grown by farmers for silage is an

economic proposition and will return, on average, a gross income of 3200 baht per rai.

This return is higher than that from rice. However, currently in Ubon Ratchathani there is

no market for either fresh forage or silage as there are not enough large commercial

farms.

The village farm project was partially successful in that only 50% of the selected

farmers have good pastures. Many farmers still find it very difficult to grow, fertilise and

manage pastures and they rely on rice straw to provide the bulk of roughage feed during

the year. A major problem is that farmers have very little land for the number of cows

they own.

Basic research by the project proved that Ubon paspalum has a long-short day

flowering response that affects agronomic management of seed crops. Seed sales of Ubon

paspalum increased from 1944 kg in 2000 to 2530 kg in 2002 and we expect to sell all of

the 5986 kg currently in stock in 2003. The rotating seed fund has been very successful,

enabling seed production to stand alone, hire one researcher and not to request more seed

funds from TRF. Ubon paspalum is a valuable cash crop for village farmers, generating

over 10,000 baht/rai/year from seed and in some cases forage and seedlings for sale.

Ubon paspalum seed from the project has a reputation throughout Thailand for high

quality as only seed of a high seed weight, high seed germination and high seed purity is

sold.

On soils that are not waterlogged, stylo cultivars can be successfully planted in

strips with Ubon paspalum, thereby improving the crude protein of the pasture sward.

Jarra digit can be successfully planted by stolons in wide rows and optimum

forage production is obtained from cutting every 40 days and applying 40 kg/ha N every

60 days.

Two cultivars of Brachiaria brizantha and signal grass produced significantly

more dry matter than ruzi grass, particularly during the dry season. However, seed

production of ruzi grass is better and easier than the other cultivars, which either

produced low seed yields or produced seed over a long period of time in the wet season.

Potentially signal grass will produce good seed yields in Thailand, but because of the

extended period of flowering from July to September, during the period of heavy rainfall,

farmers find seed production very difficult.
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Final Report to the Thailand Research Fund

1. Project

Sustainable forage systems for dairy farmers in Northeast Thailand

2. Project Leader Dr. Michael Hare

Research Associates Mr. Kungwan Thummasaeng
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Mr. Surachai Suwanlee
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Miss Areerat Lunpha

Miss Sopita Khamhan

3. Period of report

November 1 1999 to April 30 2003

4. Project applied research results

4.1 Milk production grazing trials

Methods
Three milk production grazing trials were conducted on the Faculty of

Agriculture, Ubon Ratchathani University farm from 2001 to 2003. Each trial consisted

of 3 grass species grazing treatments (Ubon paspalum, signal grass and Jarra digit) and 3-

6 cows per treatment. The pastures were fenced into 1 rai paddocks and the cows

rotationally grazed around the paddocks every 3-7 days depending on pasture growth.

The cows grazed the pastures day and night.

In all trials the cows were fed concentrate at a rate of 1 kg per 2.5 kg milk

produced. Milk yields per cow were measured twice a day and samples taken for quality

testing.

Before paddocks were grazed, 8 x 0.25 m
2
 quadrats were cut from each paddock,

weighed fresh and divided into leaves and stems for dry weight and nutrient analysis.

Fertiliser as NPK (15:15:15) was applied at a rate of 25 kg/rai.

For milk data statistical analysis the cows were regarded as replications and for

pasture data analysis there were 6-7 replications.

Trial 1
The trial ran for 16 weeks from September 25 2001 to January 14 2002. Cows

commenced grazing the pasture treatments in August 2001. Pastures were irrigated

weekly from November to January. Each pasture treatment had 5 milking cows rotated

around 6 paddocks (Table 1). The grazing interval was 7 days for Ubon paspalum and

signal and 4-5 days for Jarra digit.

 Trial 2
The trial ran for 14 weeks and commenced on July 21 2002 and finished on

October 27 2002. The trial was divided into 2 periods; an early lactation period of 6

weeks (July 28 to September 1) and a mid lactation period of 8 weeks (September 8 to

October 27). Before each period there was a one week adaptation period. Data were

analysed for 5 weeks in period 1 and 7 weeks in period 2. Each treatment had 3 milking
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cows rotated around fields. At the end of period 1 the cows were re-randomised for

period 2. Pasture areas varied according to growth of each species (Table 1).

Table 1 Area of each pasture in grazing trials

Pasture Trial 1 Trial 2 Trial 3

Period 1 Period 2

Ubon paspalum 6 rai 3 rai 4 rai 10 rai

Signal grass 6 rai 4 rai 5 rai 10 rai

Jarra digit grass 6 rai 4 rai 6 rai 11 rai

Trial 3
The trial ran for 16 weeks from November 11 2002 to March 3 2003. The 3

grazing treatments varied in area (Table 1). There were 6 cows per treatment.

The trial was divided into two 8 week periods. Data were analysed for 7 weeks in

each period, with the first week of each period an adjustment period. At the end of period

1 the cows were re-randomised for period 2.

Pastures were irrigated weekly.

Results
Trial 1
There were no significant differences in milk production from the 3 grass species

(Table 2). However, milk yields were between 11 and 16% higher from cows grazing

signal grass compared to cows grazing Ubon paspalum and Jarra digit. Milk fat was 5%

higher and milk protein levels 5% lower on Ubon paspalum treatments compared to the

other two pasture treatments. Milk lactose levels were similar but milk SNF levels were

2% lower on the Ubon paspalum treatments.

Table 2 Effect of grazing 3 pasture grasses on milk yield and milk quality (Trial 1).

Treatment Milk yield

(kg/cow/day)

Milk fat

(%)

Milk protein

(%)

Milk lactose

(%)

Milk

SNF

(%)

Ubon paspalum 11.96 a 4.33 a 2.98 a 4.85 a 8.58 a

Signal 13.34 a 4.08 a 3.12 a 4.95 a 8.81 a

Jarra digit 11.47 a 4.16 a 3.21 a 4.84 a 8.80 a
In a column, means followed by a common letter are not significantly different at the 5% level by

Duncan’s Multiple Range Test.

Table 3 Dry matter yields, stem and leaf levels and crude protein yields in 3 pasture

species prior to being grazed by dairy cows (Trial 1).

Treatment Total dry

matter yield

(kg/ha)

% stem

fresh

weight

% leaf

fresh

weight

CP %

stem

CP %

leaf

CP yield

(kg/ha)

Ubon paspalum 4026 a 24 b 76 a   6.6 b 10.5 c   391 ab

Signal 3496 a 42 a 58 b 10.3 a 14.1 b 438 a

Jarra digit 2205 b 40 a 60 b 10.7 a 16.3 a 302 b
In a column, means followed by a common letter are not significantly different at the 5% level by

Duncan’s Multiple Range Test.

The higher milk yields produced by the cows grazing signal grass were probably

due to the higher pasture crude protein yields on these pastures compared to Ubon

paspalum and Jarra digit pastures (Table 3). Even though signal grass dry matter yields

were lower than yields from Ubon paspalum, signal grass had 50% and 38% higher crude

protein levels in stems and leaves, respectively, compared to Ubon paspalum. However,
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the high crude protein levels in Jarra digit could not compensate for low dry matter

production resulting in lower crude protein yields/ha compared to the other two pasture

treatments and subsequently lower milk yields. The high leaf percentage and high dry

matter yields of Ubon paspalum enabled cows to overcome the low crude protein levels

compared to signal and Jarra digit and produce reasonable milk yields.

Trial 2
There were no differences in daily milk yields per cow between the 3 grazing

treatments (Table 4). In period 1, both Ubon paspalum and signal grass produced higher

fat, lactose, protein and SNF than Jarra digit . In period 2, milk fat was similar between

treatments but Ubon paspalum produced lower milk protein, lactose and SNF than the

other 2 treatments.

Because of the higher stocking rate on Ubon paspalum, milk production per rai

was 35-55% higher than from signal grass and Jarra digit pastures (Table 4). This was

because of the higher dry matter production and higher leaf content in the Ubon

paspalum pastures (Table 5), which allowed a higher stocking rate to be used (Table 1).

Ubon paspalum dry matter yields were 19-30% higher than signal grass yields and 76-

80% higher than Jarra digit yields. Even though crude protein levels were higher in the

signal grass and Jarra digit pastures, this higher quality could not compensate for the

lower dry matter yields and leaf content.

Table 4 Effect of grazing 3 pasture grasses on milk yield and milk quality (Trial 2).

Period 1

Treatment Milk yield

(kg/cow/day

)

Milk yield

(kg/rai/day)

Milk

fat

(%)

Milk

protein

(%)

Milk

lactose

(%)

Milk

SNF

(%)

Ubon paspalum 18.77 a 131  4.38 a 2.84 a 4.99 a 8.56 a

Signal 18.77 a   98  4.17 ab 2.85 a 4.93 a 8.51 a

Jarra digit 18.81 a   99  4.05 b 2.73 b 4.77 b 8.24 b

Period 2

Ubon paspalum 15.72 a 106 4.12 a 2.81 c 4.64 c 8.21 b

Signal 15.57 a   77 4.35 a 2.93 b 4.87 a 8.54 a

Jarra digit 15.94 a   68 4.10 a 2.99 a 4.73 b 8.47 a

Table 5 Dry matter yields, stem and leaf levels and crude protein yields in 3 pasture

species prior to being grazed by dairy cows (Wet season 2002)

Period 1

Treatment Total dry

matter yield

(kg/ha)

% stem

fresh

weight

% leaf

fresh

weight

CP %

stem

CP %

leaf

CP yield

(kg/ha)

Ubon paspalum 3772 a 30 b 70 a   6.7 b   9.2 b 318.4 a

Signal   3151 ab 50 a 50 b 10.1 a 11.7 ab 340.6 a

Jarra digit 2133 b 54 a 46 b   8.5 ab 14.9 a 226.8 b

Period 2

Ubon paspalum 2769 a 32 b 68 a 5.9 b   9.0 c 240.2 a

Signal 2131 b 45 a 55 b 8.9 a 12.3 b 240.6 a

Jarra digit 1525 b 48 a 52 b 9.6 a 14.7 a 198.0 b
In a column, means followed by a common letter are not significantly different at the 5% level by Duncan’s
Multiple Range Test.
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Trial 3
In period 1, cows grazing signal grass produced 12 and 8% respectively, more

milk/cow/day than cows grazing Ubon paspalum and Jarra digit (Table 6). In period 2,

cows grazing Ubon paspalum produced 10 and 11% respectively, more milk/cow/day

than cows grazing signal grass and Jarra digit. Cows grazing signal grass in both periods

produced milk with higher protein and lower lactose than cows grazing Ubon paspalum

and Jarra digit (Table 6). Grazing different pastures produced no differences in milk SNF

but in period 1, milk fat levels were lower from cows grazing Jarra digit.

Milk production per rai was 11% higher on signal grass pastures compared to the

other pastures in period 1 but in period 2, milk production on Ubon paspalum pastures

was 9 and 22% higher respectively, compared to milk production from signal and Jarra

digit pastures.

Table 6 Effect of grazing 3 pasture grasses on milk yield and milk quality (Trial 3).

Period 1 (18 November 2002-6 January 2003)

Treatment Milk yield

(kg/cow/da

y)

Milk yield

(kg/rai/week)

Milk

fat

(%)

Milk

protein

(%)

Milk

lactose

(%)

Milk

SNF

(%)

Ubon paspalum 15.75 c 66  4.41 a 2.84 b 4.92 a 8.50 a

Signal 17.60 a 74  4.27 ab 2.99 a 4.74 b 8.52 a

Jarra digit 16.34 b 66  4.20 b 2.82 b 4.89 a 8.45 a

Period 2 (13 January 2003-3 March 2003)

Ubon paspalum 15.80 a 66 4.25 a 2.97 c 4.89 a 8.57 a

Signal 14.37 b 60 4.24 a 3.06 a 4.75 b 8.55 a

Jarra digit 14.17 b 54 4.17 a 3.01 b 4.87 a 8.62 a
In a column, means followed by a common letter are not significantly different at the 5% level by Duncan’s
Multiple Range Test.

Table 7 Dry matter yields, proportions of stem and leaf and crude protein yields in 3

pasture species prior to being grazed by dairy cows (Trial 3).

Period 1 (18 November 2002-6 January 2003)

Treatment Total dry

matter yield

(kg/ha)

% stem

fresh

weight

% leaf

fresh

weight

CP %

stem

CP %

leaf

CP yield

(kg/ha)

Ubon paspalum 3628 a 18 c 82 a   5.9 c 10.4 c 345 a

Signal 2970 a 42 a 58 c   9.4 b 15.0 b 375 a

Jarra digit 1608 b 34 b 66 b 12 9 a 18.4 a 268 b

Period 2 (13 January 2003-3 March 2003)

Ubon paspalum 2268 a 17 c 83 a   3.9 c   8.2 c 175 b

Signal 2114 a 40 a 60 c   7.5 b 12.7 b 224 a

Jarra digit 1170 b 31 b 69 b 10.3 a 16.4 a 170 b
In a column, means followed by a common letter are not significantly different at the 5% level by Duncan’s
Multiple Range Test.

In both periods Jarra digit produced significantly lower pasture dry matter yields

than the other 2 species. Crude protein levels in Jarra digit were double the levels in

Ubon paspalum (Table 7) and levels in signal grass were intermediate between the 2
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species. Ubon paspalum produced significantly higher leaf:stem ratios than the other 2

species in both periods.

High milk production yields from cows grazing signal grass in period 1 were

probably due to the higher crude protein yields in the pastures. However, in period 2,

despite producing higher crude protein yields, milk production from signal grass was not

as high as Ubon paspalum. Ubon paspalum pastures are very leafy (>80%) and even

though crude protein levels are low, the high proportion of leaf results in high

digestibility. Ubon paspalum compensates for low crude protein levels by producing high

yields of digestible leaf. This is in contrast to Jarra digit, which even though produced

very high crude protein levels in both stems and leaves, produced significantly lower dry

matter yields. Cows grazing Jarra digit had to be rotated every 2-3 days.

Conclusion
The project has demonstrated that it is possible to successfully graze dairy cows

on pastures day and night in Thailand. Signal grass and Ubon paspalum are both suitable

grass species for dairy production. Ubon paspalum does have low quality but makes up

for this by producing high dry matter yields and a high leaf:stem ratio. Signal grass

maintains good quality and produces high crude protein yields all year round. Even

though Jarra digit is a very high quality grass, the low dry matter production lowered

milk production per rai.

Plate 1 Dairy cows grazing Jarra digit (foreground) and signal grass (background) at

Ubon Ratchathani University.

4.2 Regional grass and legume evaluation trials
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Seven legumes sown in pure swards and 7 grasses sown with legumes and

fertilised with N were evaluated in a series of trials at 7 low lowing sites in northeast

Thailand over 2-3 years from 1997-2000. The sites were at Ubon Ratchathani University,

Ubon Ratchathani Agricultural Technology College Farm, Yasothon Animal Nutrition

Station, Yasothon Agricultural Technology College Farm, Mukdahan Animal Nutrition

Station, Sisaket Agricultural Technology Farm and a village in Det Udom district of

Ubon Ratchathani Province.

Full details of the trials are presented in Appendix 1 in the published paper:

Hare, M.D., Kaewkunya, C., Tatsapong, P. and Saengkham, M. 2003

Evaluation of forage legumes and grasses on seasonally waterlogged sites in

north-east Thailand. Tropical Grasslands, 37: 20-32.

Conclusion
The highest legume yield in pure swards was in the year of sowing from

Aeschynomene americana cv. Lee, which produced over 14 t/ha DM at one site. All

legumes failed to persist beyond the second wet season under cutting. Stylosanthes
guianensis cv. Tha Phra (CIAT 184) showed some promise as a legume at some sites that

were not deeply waterlogged but only in a few places was it able to persist into the

second dry season. No legumes performed well enough to be recommended for such sites

under the existing management system.

The best grasses on deeply waterlogged sites were Paspalum atratum cv. Ubon,

P. plicatulum (common Thailand type) and Setaria sphacelata var. splendida cv.

Splenda. These 3 grasses performed well at all sites and were the most consistent in terms

of persistence and yield. On less waterlogged sites, Panicum maximum cv. Purple was

very productive, producing in excess of 30 t/ha DM in the second 6-month wet season at

2 sites. Brachiaria ruziziensis (common Thailand type), B. decumbens cv. Basilisk, and

Digitaria milanjiana cv. Jarra grew well only on sites that did not become inundated with

water. No legumes were able to persist in the nitrogen-fertilised (100-120 kg/ha N) grass

swards beyond the second wet season.

4.3 Effect of cutting on yield and quality of Ubon paspalum

Plate 2 TRF team

at Mukdahan

Animal Nutrition

Station regional

trial.
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Two trials were conducted from 1998-1999 at Ubon Ratchathani University to

determine the effect of varying cutting height and interval on growth and forage quality

of Ubon paspalum grown on low fertility soils.

Full details of the trials are presented in Appendix 2 in the published paper:

Hare, M.D., Saengkham, M., Kaewkunya, C., Tudsri, S., Suriyajantratong,

W., Thummasaeng, K. and Wongpichet, K. 2001 Effect of cutting on yield and

quality of Paspalum atratum in Thailand. Tropical Grasslands, 35: 144-150.

Conclusion
In Trial 1, an increase in cutting height (0 to 20 cm above ground level) increased

total DM yield at 20-d cutting intervals, had no effect at 30 days and decreased yields at

60-d cutting intervals. Cutting interval significantly increased DM yields in Trial 1 with

the major response between 30- and 60-d intervals. Increasing the interval between

harvests reduced concentrations of CP, K and P but increased the concentrations of NDF

and ADF. In Trial 1 increases in cutting interval and cutting height increased stubble and

root DM per plant.

In Trial 2, Ubon paspalum DM yields generally were significantly different only

between 20- and 60-d cutting intervals. Cutting every 20 days over a 240-d period

produced 74% (21.6 t/ha) of the total DM yield from cutting every 60 days (28.9 t/ha) but

crude protein concentration was nearly twice as high (10.0 vs 5.3%).

Plate 3 Cutting Ubon paspalum in a village in Ubon Ratchathani.

4.4 Ubon paspalum seed production trials
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Two field trials were conducted from 1998-1999 at Ubon Ratchathani University

to determine which planting methods produce the best seed yields and what is the most

suitable time of the year to establish seed crops of Ubon paspalum. In addition, data were

collected from the village farmer seed project.

Full details of the trials are presented in Appendix 3 in the published paper:

Hare, M. D., Kaewkunya, C., Tatsapong, P., Wongpichet, K.,

Thummasaeng, K. and Suriyajantratong, W. 2001 Method and time of

establishing Paspalum atratum seed crops in Thailand. Tropical Grasslands, 35

19-25

Conclusion
Seed crops of Paspalum atratum cv. Ubon established by sowing seed produced

no seed at all in the first year of establishment in Thailand. By comparison, seed crops

planted with tillers at the beginning of the wet season in May, produced 132 kg/ha seed 5

months after planting in one trial and 330 kg/ha seed in a second trial. In the second trial,

delay in planting tillers until June and July severely reduced seed yields from a high of

330 kg/ha when planted in early May to a low of 25 kg/ha when planted in mid-July.

Inflorescences/m
2
 and seeds/inflorescence had the largest effect on seed yield.

Twenty village farmers in a small seed production project successfully harvested

1834 and 2207 kg of Ubon paspalum seed in 1998 and 1999, respectively. The method of

hand knocking mature seed from seed heads into bags every day enabled farmers to

harvest mean seed yields of 632 and 651 kg/ha in 1998 and 1999, respectively. This

harvesting method, combined with slow drying in the shade and thorough cleaning,

produced seed of a very high quality with a thousand-seed weight of 3.1 g, a seed purity

of more than 99% and a germination of 81% in 1998 harvested seed and 91% in 1999

harvested seed after 5 months post-harvest storage.

Plate 4 Farmers collecting freshly harvested Ubon paspalum seed at Bark Kud Waay

village in Ubon Ratchathani.
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4.5 Juvenility and day length requirements for flowering of Ubon paspalum

A study was conducted at Ubon Ratchathani University to examine the flowering

behaviour of Ubon paspalum under controlled growth room conditions to determine

whether or not a juvenile phase exists and whether or not there is a long-short day

requirement for flowering.

Full details of the study are presented in Appendix 4 in the published paper:

Hare, M.D., Wongpichet, K., Saengkham, M., Thummasaeng, K. and

Suriyajantratong, W. 2001 Juvenility and long-short day requirement in relation

to flowering of Paspalum atratum in Thailand. Tropical Grasslands, 35: 139-143.

Conclusion
Paspalum atratum cv. Ubon was confirmed as a long-short day plant exhibiting a

quantitative response to long days followed by a qualitative response to short days. Plants

20, 40 and 60 days of age exposed to a full period of 60 long days in a plant growth

chamber (14 h light) fully flowered after being placed outside in natural shortening day-

lengths. Plants that were planted as sprouted seeds in the growth chamber at the

beginning of the 60 long day period took 2-3 days for first leaves to appear and

incomplete flowering (88%) resulted when they were exposed to natural shortening day-

lengths. Plants that received 0, 20 and 40 long days did not flower after being exposed to

natural shortening day-lengths. Plants that were not transferred outdoors but remained

growing under long-day conditions in the growth chamber also did not flower.

The study also confirmed that no juvenile stage exists in Ubon paspalum because

all plants after being exposed to 60 long days in a growth chamber at 20, 40 and 60 days

of age flowered following exposure to natural shortening day-lengths.

Plate 5 Ubon paspalum flowering inflorescence with anthers
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4.6 Waterlogging tolerance of Ubon paspalum and other tropical grasses

The waterlogging tolerance of 6 tropical grass species were studied under

controlled conditions in plastic buckets in a greenhouse at Ubon Ratchathani University,

Thailand in 1997 and 1998. In Trial 1 the species were Paspalum atratum cv. Ubon,

Brachiaria ruziziensis (common Thailand type), Paspalum plicatulum (common Thailand

type), Digitaria milanjiana cv. Jarra, Brachiaria decumbens cv. Basilisk and Panicum
maximum cv. Purple. Five plant waterlogging treatments were imposed (Non-

waterlogged control plants after 0, 10 and 20 days and waterlogged plants for 10 and 20

days). In Trial 2 effects of waterlogging were examined in detail on Ubon paspalum with

4 waterlogging duration treatments (0, 10, 20 and 30 days waterlogging) and 3 plant ages

(30, 60 and 90 days of age).

Full details of the study are presented in Appendix 5 & 6 in 2 papers:

Saengkham, M., Hare, M., Tudsri, S. and Wongpichet, K. 2003 Effects of

waterlogging on yield and quality of Ubon paspalum. Proceedings of the seminars

and workshop at the Agricultural Technology Exposition for Indochina. Faculty

of Agriculture, Ubon Ratchathani University, Thailand 25-31 May 2001. 84-91.

Hare, M.D., Saengham, M., Tatsapong, P., Wongpichet, K. and Tudsri, S.

Waterlogging tolerance of some tropical pasture grasses. (submitted November

2002 to Tropical Grasslands).

Conclusion
In Trial 1 the species most tolerant of waterlogging were plicatulum followed by

Ubon paspalum and Jarra digit. Purple guinea showed medium tolerance and ruzi and

signal poor tolerance with 50% plant mortality after 20 days waterlogging. Ten days

waterlogging reduced plant dry weights of all species compared to non-waterlogged

control plants. After 20 days waterlogging there were no significant differences in plant

dry weights between waterlogged and control plants of plicatulum, Ubon paspalum and

Jarra digit.

In Trial 2 duration of waterlogging significantly reduced plant and tiller dry

weights of Ubon paspalum plants, 30 and 90 days of age at the commencement of

waterlogging, but had no significant effect on 60 day-old plants. In older plants (60 and

90 days of age) following waterlogging, leaf tips shriveled and turned greenish-red, lower

leaves on the plants died and some new leaves developed. Nitrogen levels in Ubon

paspalum plants were not significantly affected by waterlogging and phosphorous levels

increased in all plants the longer the duration of waterlogging.

Plate 6 Waterlogged

Ubon paspalum

plants growing well

at Ubon Ratchathani

University.
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4.7 Effect of cutting interval and time of nitrogen application on production and

quality of Jarra digit grass.

Two trials were conducted in 2001 and 2002 at Ubon Ratchathani University to

determine the effect of varying cutting intervals and rates and time of nitrogen

application on growth and forage quality of Jarra digit pastures in order to provide

recommendations on cutting and nitrogen management to farmers.

Full details of the study are presented in Appendix 7 in the following paper:

Hare, M.D., Tatsapong, P., Lunpha, A. and Wongpichet, K. Effect of plant

spacing, cutting and nitrogen on production of Digitaria milanjiana cv. Jarra in

north-east Thailand. (submitted April 2003 to Tropical Grasslands).

Conclusion
In Trial 1, increasing the cutting interval and increasing the nitrogen rate

significantly (P=0.05) increased both total DM and stem DM yields. The effect of cutting

interval on leaf DM was slight but leaf DM yields significantly increased when nitrogen

was applied. Cutting every 20 days over a 240-d period produced 70% (13.2 t/ha) of the

total DM yield obtained by cutting every 60 days (18.8 t/ha) but crude protein

concentrations were 30-50% higher and fibre concentrations (ADF and NDF) 7-10%

lower. 20 kg/ha N applied every 60 days increased Jarra digit total DM yields by 36%

above yields in control plots. Applying higher nitrogen rates every 60 days only

increased total DM yields by 13% (40 kg/ha N vs 20 kg/ha N) and 7% (80 kg/ha N vs. 40

kg/ha N). The yield response (kg DM/kg N) from applying nitrogen as urea ranged from

23 (320 kg/ha N) up to 52 (80 kg/ha N).

In Trial 2, applying 20 kg/ha N every 30 days, compared to every 60 days,

increased dry matter yields of leaves and stems by approximately 16%. Applying 40

kg/ha N every 30 days, compared to every 60 days, increased leaf DM but not stem and

total DM yields. Increases in cutting interval (20 vs. 60 days) and time of nitrogen

application (30 vs. 60 days) reduced leaf and stem crude protein concentrations by up to

40% and increases in nitrogen rate (20 vs. 40 kg/ha) increased leaf and stem crude protein

concentrations by 15%.

4.8 Effect of plant spacing on establishment of Jarra digit grass

Plate 7 Cutting

Jarra digit at

Mukdahan Animal

Nutrition Station.
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One trial was conducted from 2000 to 2001 at Ubon Ratchathani University to

examine the effect of planting stolons at varying row spacings on sward establishment in

order to recommend an optimum stolon planting density for Jarra digit pasture

establishment.

Full details of the study are presented in Appendix 7 in the following paper:

Hare, M.D., Tatsapong, P., Lunpha, A. and Wongpichet, K. Effect of plant

spacing, cutting and nitrogen on production of Digitaria milanjiana cv. Jarra in

north-east Thailand. (submitted April 2003 to Tropical Grasslands).

Conclusion
At the first cut four months after planting, Jarra digit swards planted in narrow

rows (0.5 m) produced over twice the amount of dry matter, were twice as dense and had

fewer weeds than swards planted in wide rows (2.0 m) (Table 8). Immediate row

spacings (1-1.5 m inter-rows) were not significantly lower in DM but had a higher

proportion of weeds than swards planted in 0.5 m inter-rows. By the time of the second

cut 6 months after planting, there were no significant differences in Jarra digit dry matter

production between swards planted in varying row spacings.

Table 8 Effect of row spacing on Jarra digit dry matter production and botanical

composition.

Row

spacing

1
st
 cut

24/10/00

2
nd

 cut

25/12/00

3
rd

 cut

25/4/01

4
th

 cut

26/6/01

5
th

 cut

27/7/01

6
th

 cut

5/9/01

7
th

 cut

22/10/01

Jarra digit DM (kg/ha)

0.5 m 2536 a
1

2313 a 753 a 3795 a 2808 a 3918 a 3406 a

1.0 m 2150 a 1669 a 602 a 2858 a 2021 a 3077 a 3199 a

1.5 m   1782 ab 1811 a 572 a 3847 a 3169 a 3647 a 3046 a

2.0 m 1071 b 1553 a 555 a 2506 a 2459 a 4047 a 3254 a

Jarra digit %

0.5 m 81 a 87 a 53 a 98 a 91 a 96 a 98 a

1.0 m 51 b 66 b 41 a   86 ab 76 a 91 a 95 a

1.5 m   66 ab   79 ab 40 a 95 a 81 a 95 a 95 a

2.0 m 39 b 66 b 44 a 79 b 75 a 93 a 98 a

Weeds %

0.5 m 19 b 13 b 47 a 2 b   9 a 4 a 2 a

1.0 m 49 a 34 a 59 a 14 ab 34 a 9 a 5 a

1.5 m   34 ab   21 ab 60 a   5 ab 19 a 5 a 5 a

2.0 m 61 a 34 a 56 a 21 a 35 a 7 a 2 a
1 

In a column, means followed by a common letter are not significantly different at the 5% level by

Duncan’s Multiple Range Test.

4.9 Strip establishment of Ubon paspalum and forage legumes
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Two field trials on a low fertility upland soil at Ubon Ratchathani University were

conducted to find legumes that when planted in alternate 50 cm rows in Ubon paspalum

swards would persist and improve the quality of the pasture.

Full details of the study are presented in Appendix 8 in the following paper:

Hare, M.D., Gruben, I.E., Tatsapong, P., Lunpha, A., Saengkham, M. and

Wongpichet, K. Planting Paspalum atratum cv. Ubon and forage legumes in

alternate rows to establish pasture swards in north-east Thailand. (submitted

February 2003 to Tropical Grasslands).

Conclusion
In Trial 1, annual legumes Lablab purpureus cv. Rongai, Vigna unguiculata and

Canavalia ensiformis were dominant at the first cut, 60 days after sowing, but these

legumes failed to regrow after the second cut 45 days later. Other legumes Aeschynomene
americana cv. Lee, Macroptilium gracile cv. Maldonado, Stylosanthes guianensis cv.

Tha Phra (CIAT 184), Centrosema pascuorum cv. Cavalcade, Calopogonium
muncunoides and Pueraria phaseoloides were slower to establish but produced consistent

yields when cut 4 times during the wet season. The highest cumulative wet season dry

matter yields in Trial 1 were produced by the grass only swards, 12.2 t/ha DM, which

was 35% higher than the average yields produced by the mixed grass/legume swards. The

low average crude protein content of Ubon paspalum (4.5%) lowered the total crude

protein yields of the grass only swards by up to 35% compared to the best legume/grass

sward of Centrosema pascuorum that produced 808 kg/ha crude protein from 4 cuts.

In Trial 2 in the second year, the inter-rows between the existing rows of Ubon

paspalum were cultivated at the beginning of the wet season and legumes oversown along

the cultivated inter-rows. The best performing legumes in the first wet season in Trial 2

were S. guianensis var. vulgaris x var. pauciflora (ATF 3308, Ubon stylo), Macroptilium
gracile cv. Maldonado, S. guianensis cv. Tha Phra (CIAT 184), S. hamata cv. Verano,

and C. mucunoides. However, total wet season crude protein yields between the best

legume mixed grass swards and grass only swards were not significantly different.

In the second wet season in Trial 2, the legumes were not resown in the pasture

swards but were allowed to reestablish from fallen seed produced in the preceding dry

season. All 3 stylo species, S. guianensis var. vulgaris x var. pauciflora, S. guianensis cv.

Tha Phra and S. hamata cv. Verano, produced significant amounts of dry matter (2.0-2.3

t/ha) and these treatments produced 89% more total wet season crude protein than swards

with only Ubon paspalum. Tha Phra stylo mixed grass swards twice the amount of crude

protein than grass only swards. S. hamata cv. Verano aggressively invaded the inter-rows

in the other mixed grass/legume swards where the twining legumes were either very

sparse or had disappeared, thereby increasing significantly the crude protein yields of

these swards compared to grass only swards.

Management strategies to maintain a strong legume composition in alternate rows

in Ubon paspalum swards are discussed and include using high legume seeding rates,

selectively cutting only the grass in the early part of the wet season and reducing the

amount of fertiliser used. Stylo species were identified as suitable legume companion

species to establish in Ubon paspalum pastures on low fertility upland soils in north-east

Thailand.

4.10 Brachiaria species in northeast Thailand-Dry matter production and forage

quality
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A field trial at Ubon Ratchathani University compared the yield and quality of the

following 5 Brachiaria species; Brachiaria ruziziensis (ruzi grass), B. decumbens
(common signal grass variety Basilisk), B. decumbens (CIAT 26297), B. brizantha
(CIAT 6780) and B. brizantha (CIAT 6367). The trial was planted in May 2000 and after

a general ground level cut on October 25 2000 dry matter sampling cuts (8 x 0.25 m
2
)

were taken from the plots for 3 dry seasons (November-April 2000-2001, 2001-2002,

2002-2003) and 2 wet seasons (May-October 2001, 2002).

Results
Our results show that year-round production of ruzi is much lower than signal

grass, particularly in the dry season (Table 9). In the 3 dry seasons ruzi dry matter

production was 33, 39 and 22% lower than signal grass. Ruzi grows better in the wet

season when dry matter production was only 6% lower than signal grass. In addition,

crude protein of ruzi grass was not significantly higher than signal grass and was on

occasion lower than B. decumbens 26297. This trial demonstrates that there are much

better species than ruzi grass for farmers to grow in northeast Thailand.

Table 9 Dry matter production of 5 Brachiaria species at Ubon Ratchathani University.

Treatment Dry matter (kg/ha)

Dry

2000-2001

Wet

2001

Dry

2001-2002

Wet

2002

Dry

2002-2003

Ruzi grass 5448 b 13883 bc 2747 b 9295 ab 3346 b

Basilisk signal grass 8126 a 14725 abc 4467 a 9844 a 4277 a

B. decumbens  26297 6580 b 13336 c 2623 b 7776 b 3134 b

B. brizantha  6780 8968 a 15205 ab 4407 a 9918 a   3911 ab

B. brizantha  6367 8541 a 16011 a   3807 ab 9870 a 4162 a
In a column, means followed by a common letter are not significantly different at the 5% level by

Duncan’s Multiple Range Test.

Table 10 Crude protein levels of 5 Brachiaria species at Ubon Ratchathani University

Treatment Crude protein (%)

Dry

2000-2001

Wet

2001

Dry

2001-2002

Wet

2002

Dry

2002-2003

L S L S L S L S L S

Ruzi grass 10.3ab 5.9a 9.4ab 5.9a 13.4b 8.6b 7.4b 5.5ab 12.4a 6.8bc

Basilisk signal

grass

9.9bc 5.5ab 8.9ab 5.8a 12.9b 8.4b 7.4b 5.8a 11.5ab 7.7b

B. decumbens   

26297

10.9a 5.1bc 9.9a 6.2a 15.2a 9.7a 8.4a 5.6ab 13.1a 9.0a

B. brizantha
6780

9.2c 4.6cd 8.3b 5.5a 10.4c 6.3c 6.6b 5.9a 9.9b 6.2c

B. brizantha   

6367

9.2c 4.4d 8.6b 5.2a 13.2b 8.7b 7.1b 4.6b 12.4a 7.7b

In a column, means followed by a common letter are not significantly different at the 5% level by

Duncan’s Multiple Range Test.

4.11 Brachiaria species in northeast Thailand-Reproductive performance

A field trial at Ubon Ratchathani University compared the reproductive

performance of the following 5 Brachiaria species Brachiaria ruziziensis (ruzi grass), B.
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decumbens (common signal grass variety Basilisk), B. decumbens (CIAT 26297), B.
brizantha (CIAT 6780) and B. brizantha (CIAT 6367). The trial was planted in May

2000 and reproductive components (flowering stems, spikelets and racemes) measured in

2001 and 2002.

Results
Peak flowering of all cultivars was 1-2 months later in 2002 than in 2001 (Table

11). This was because all the plots were cut in June in 2002 whereas in 2001 the plots

were cut in April. In addition, in 2002 the weather was very cloudy and overcast which

also contributed to late flowering. Ruzi grass was the latest flowering cultivar in the late

wet season when the weather is dry, which is why it is the easiest cultivar to harvest in

northeast Thailand. The other cultivars flowered earlier during the wet season when

heavy rain makes seed harvesting difficult.

Table 11 Date of peak flowering of 5 Brachiaria species at Ubon Ratchathani

University.

Treatment 2001 2002

Ruzi grass October 10 November 11

Basilisk signal grass July 30 September 10

B. decumbens CIAT 26297 August 27 October 4

B. brizantha CIAT 6780 September 17 October 12

B. brizantha CIAT 6367 August 8 September 24

In 2001, Basilisk signal produced the greatest number of inflorescences followed

by CIAT 6367 and ruzi (Table 12). However, in 2002, ruzi produced significantly more

inflorescences than Basilisk signal and CIAT 6367. Cutting in June in 2002 may have

caused the reduction of inflorescences in early flowering Basilisk signal, pushing its peak

flowering from July to September (Table 11). In 2001, Basilisk signal produced two

flowering flushes of 331 inflorescences/m
2
 in July and 123 inflorescences/m

2
 in October.

In 2002, Basilisk signal only produced one flowering flush in September.

Table 12 Flowering components of 5 Brachiaria species

Treatment Inflorescences/m
2

Racemes

/inflorescence

Spikelets/raceme

2001 2002 2001 2002 2001 2002

Ruzi grass 224 b 266 a 4.0 a 4.1 a 34.2 c 30.8 c

Basilisk signal grass 331 a 151 b 2.9 cd 2.3 c 40.0 b 43.3 a

B. decumbens CIAT 26297   37 c 23 d 2.7 d 1.5 d 28.0 d 24.8 d

B. brizantha CIAT 6780   34 c 11 d 3.4 b 3.1 b 48.8 a 39.6 b

B. brizantha CIAT 6367 257 b 106 c 3.2 bc 2.3 c 34.3 c 32.0 c
In a column, means followed by a common letter are not significantly different at the 5% level by Duncan’s
Multiple Range Test.

Conclusion
The results of this study show why ruzi remains the most popular Brachiaria

cultivar in Thailand. It produces a large number of inflorescences, especially if cut in the

middle of the wet season, and its peak flowering period is in late October-early
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November when the weather is dry. This makes harvesting easy. Signal grass does have

the potential to produce seed in Thailand but because it flowers and sets seed at the time

of the heaviest rainfall (July-September) farmers find it very difficult to harvest.

Even though CIAT 6780 produces high amounts of dry matter (Table 9), the low

number of inflorescences produced (Table 12) and low seed yields makes it unlikely to

be used by farmers in Thailand, unless special projects promote vegetative plantings

similar to projects with napier grass and pangola grass.

4.12 Effect of nitrogen, potassium and phosphorus on quantity and quality of Ubon

paspalum

This study was conducted by Miss Nopamart Namdaeng from the Faculty of

Agriculture, Ubon Ratchathani University for her Masters thesis at Kasetsart University.

The research was conducted in 2000 at Ubon Ratchathani University and she gained her

Masters degree in 2002.

A summary of the study is presented in Appendix 9:

Namdaeng, N. 2002 Study on nitrogen, phosphorus and potassium

fertilizer on growth, yield and quality of Ubon paspalum (Paspalum atratum cv.

Ubon). Master of Science thesis, Department of Soil Science, Kasetsart

University. 241pp.

Conclusion
The study concluded that both N and K must be applied to Ubon paspalum for

good dry matter production.

4.13 Silage quality of tropical grasses

This study at Ubon Ratchathani University was conducted by Mrs Siriwan

Martens from the University of Rostock, Germany and was completed in 2000. She

gained her diploma in 2001.

A summary of the study is presented in Appendix 10:

Martens, S. 2001 Yield, feed value and ensilability of 4 tropical grasses in

northeast Thailand. Diploma thesis. Department of Agroecolgy, University of

Rostock, Rostock, Germany. 160pp.

Conclusion
The study concluded that Jarra digit and ruzi grasses should be cut for silage

between 50 and 60 days of growth without additives and Purple guinea and Ubon

paspalum at 30 and 85 days growth, respectively, but additives must be used to improve

silage quality.

4.14 Energy and protein requirements of crossbred dairy heifers

This study at Ubon Ratchathani University was conducted by Miss Puan

Tatsapong of our TRF project for her Masters thesis at Suranaree University of

Technology. The research was conducted in 2000 and she gained her degree in 2001.

A summary of the study is presented in Appendix 11 and 12:

Tatasapong, P. 2001 A study of energy and protein requirement of

crossbred dairy heifers. Master of Science Thesis in Animal Production

Technology, Suranaree University of Technology 156 pp.

Tatsapong, P., Suksombat, W., Thummasaeng, K. and Suriyajantratong,

W. 2003 A study of energy and protein requirements of crossbred dairy heifers.
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Proceedings of the seminars and workshop at the Agricultural Technology

Exposition for Indochina. Faculty of Agriculture, Ubon Ratchathani University,

Thailand 25-31 May 2001. 11-21.

Conclusion
The response of crossbred Holstein Friesian heifers to different levels of energy

and protein indicated that the requirement of net energy and crude protein were higher

than that recommended by NRC which were 5 and 38% respectively.

4.15 Strip establishment of Ubon paspalum and forage legumes

This study at Ubon Ratchathani University was conducted by Miss Ina Gruben

from the University of Rostock, Germany and was completed in 2001. She gained her

diploma in 2001.

A summary of the study is presented in Appendix 8 and 13:

Hare, M.D., Gruben, I.E., Tatsapong, P. Lunpha, A., Saengkham, M. and

Wongpichet, K. Planting Paspalum atratum cv. Ubon and forage legumes in

alternate rows to establish pasture swards in north-east Thailand. (submitted

February 2003 to Tropical Grasslands).

Gruben, I.E. 2001 Management of forage legumes in Ubon paspalum

(Paspalum atratum). (Strip establishment of Ubon paspalum and forage legumes).

Diploma thesis. Department, of Agroecolgy, University of Rostock, Rostock,

Germany. 70pp.

Conclusion
It is concluded that this management system of strip sowing legumes with Ubon

paspalum is not recommended for smallholder dairy farmers in Thailand since legumes

became very sparse, did not produce high dry matter yields and disappeared completely

from the plots after the fourth cut.

5 Project village research and development

5.1 Village dairy farmer forage systems project

Twenty village dairy farmers in Ubon Rachathani and Sisaket provinces (10 in

each province) were selected in 2000 to join the pasture project and to receive training

Plate 8 Ubon stylo

and Ubon paspalum

growing in rows at

Ubon Ratchathani

University.
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and advice on improving forage production. The farmers were visited every 4-6 weeks

from 2000-2002.

5.1.1 Ubon Ratchathani

Eight farmers in Amphur Warin have good pastures. Seven farmers grow

Ubon paspalum and 3 farmers also grow small areas of guinea, napier and ruzi.

One farmer grows Tha Phra stylo and several farmers also grew Cavalcade in the

wet season. The areas of pasture per farmer are still too small to maintain

production and the cows have to be supplemented with rice straw during the dry

season.

The main problem the farmers have is a good market for their milk.

5.1.2 Sisaket

The Sisaket farmers rely on rice straw all year round to provide the bulk of

roughage feed for their cows. Only 4 out of 10 farmers have grass pastures (Ubon

paspalum and plicatulum) and these farmers want to plant more Ubon paspalum

next year.

In 2000, many of the farmers’ new Ubon paspalum pastures were attacked

by grass eating insects. These insects destroyed many new pastures and also

destroyed rice crops. This insect damage discouraged many farmers from planting

new pastures in 2001 and 2002.

5.2 Forage utilization project for silage and hay

 No farmers produced grass for sale in 2002. The project has been terminated due

to a lack of interest in Ubon Ratchathani to produce grass as a cash crop. However, the

project did prove that grass could be commercially produced provided there is a market,

labour to cut the grass and grass cutting does not coincide with rice production (planting

and harvesting). Table 13 summarizes the fresh grass project, undertaken as a research

project by this project from 1998 to 2001. Farmers received an average gross income per

rai of 3235 baht, which is more than what they receive from producing rice. We paid the

farmers 0.75 baht/kg grass fresh weight. Our project has proved that fresh grass

production is a feasible cash crop for village farmers and when in the future, the market

for fresh forage expands, we will be able to provide technical data to support cash

cropping of grass.

 
 Table 13 Production of Ubon paspalum fresh grass by village farmers.

 Year  No. of farmers  Total fresh weight of

grass purchased

 (kg)

 Season income per rai

from grass

 (average/farmer)

 2001  2    9421  2355 baht

 2000  5  38941  3538 baht

 1999  12  52122  3660 baht

 1998  9  30497  3388 baht

 Average    3235 baht

5.3 Seed production projects

5.3.1 Ubon paspalum village seed production

Ubon paspalum seed production at Bark Kud Waay village increased from

2000 kg in 2000 to nearly 6000 kg in 2002 (Table 14). The quota per farmer has
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increased from 100 kg to 250 kg but the price per kg has dropped from 100 baht

to 80 baht. The farmers produced high quality seed that has a high germination

and a high seed weight.

Seed sales have been good with all seed sold each year (Table 15).

Table 14 Ubon paspalum seed production at Bark Kud Waay

Year No of farmers Quota per farmer Total production

(kg)

2000 20 100 2000

2001 20 100   2748*

2002 21 250   5986*

*Above quota 748 kg in 2001 and 736 kg in 2002

Table 15 Amount of Ubon paspalum seed sold from 2000-2002

Region No. of purchasers Quantity of seed (kg)

2000 2001 2002 2000 2001 2002

North   12 5 -   130   111 -

Northeast 100 290 30 1240 1740 1410

Central   37 30 -   187   365 -

West     1 - -       2 - -

East     4 9 1*     14     61 1020

South     8 3 1*   261   173 100

Overseas     2 4 -   110   390 -

Total 164 342 32 1944 2840 2530

* Large cooperatives purchased seed for farmer members

5.3.2  Signal grass village seed production

Signal grass seed production has been very difficult. For good seed

production signal grass seed must be produced on fertile loam soils as in Australia

and Brazil. The project identified areas in Kantharalak and Nam Yuen as good

locations because of the fertile red-brown soils there.

Two good seed crops were produced at Kantharalak (Table 16). The seed

crop at Kantharalak potentially was always very productive but the farmer who

was 65 years old generally found seed too difficult to harvest. He also had to tap

rubber every day and he found that given his age he could not manage two cash

crops at the same time. His daughter wanted the signal field to be replanted in

corn which they find easier to harvest. We have given up trying to produce signal

seed in Kantharak.

Farmers at Nam Yuen produced good quality seed in 2002 but the volume

was very small (Table 16). At Nam Yuen the farmers grow vegetables, corn and

fruit crops and signal grass must compete with these cash crops. 3 farmers in 2003

will continue with signal seed production.
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Table 16 Signal grass seed production by village farmers, 2000-2002

Location Year No of

farmers

Area

(rai)

Amount of

good seed

produced

(kg)

Amount of

light seed

produced

(kg)

Kantharalak 2000 1 2 18 26

Kantharalak 2001 1 1.5 10 40

Nam Yuen 2002 4 3.5   6   3

5.3.3 Ubon stylo seed production

Seed production of the new hybrid perennial stylo (Stylosanthes
guianensis var. vulgaris X var. pauciflora ATF 3308), which we call “Ubon

stylo” commenced in 2000 with a small area at the university (Table 17). 20

grams were received from Dr Bert Grof in Australa in November 1999 and grown

as seedlings in the nursery before planting at the university in May 2000. In 2001

and 2002 farmers at Bark Kud Waay produced seed.

Table 17 Production of Ubon stylo seed

Location Year No of

farmers

Area

(rai)

Yield per rai

(kg/rai)

Total yield

(kg)

University 2000 - 0.32   81.2   26

Bark Kud Waay 2001 2 2   86.5 173

Bark Kud Waay 2002 4 4 120.0 480

Research by the project has found that scarifying Ubon stylo seed through

a rice polisher removes the seed coat and improves germination to over 80%.

Ubon stylo seed is predominantly black and is smaller than brown Tha Phra stylo

seed.

5.3.4 Hybrid brachiaria

In 2002, the project obtained small seed samples from Costa Rica and

Australia of a new species, Brachiaria ruziziensis X Brachiaria  brizantha CIAT

36061 which researchers at CIAT have shown to give higher milk yields than

common signal grass. The seed was planted in plastic bags in the nursery and the

young seedlings transplanted into the field at the university during the wet season.

In November 2002, the project harvested 4.2 kg of very good seed of

hybrid brachiaria. The seed is very heavy, with a 1000 seed weight of 8.21 grams

which is twice the weight of ruzi seed. We plan to put the good seed into small

plot research and village seed production next year. Mulato appears to be a good

seeder, producing heavy seed at the end of the wet season over a very short period

of time. It is much taller than ruzi grass and so farmers will find it easy to harvest.

6. Important project research and development conclusions over the last 3 years

6.1 Papers
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Thirteen papers and one manual were written during the 3 year phase of the

project. Ten papers have been published and 3 have been submitted to a journal. The

project has maintained a high scientific output, both nationally and internationally.

1. Hare, M. D., C. Kaewkunya, P. Tatsapong, K. Wongpichet, K.

Thummasaeng and W. Suriyajantratong. 2001 Method and time of establishing

Paspalum atratum seed crops in Thailand. Tropical Grasslands, 35: 19-25.

(Appendix 3).

2. Hare, M.D., Wongpichet, K., Saengkham, M., Thummasaeng, K. and

Suriyajantratong, W. 2001 Juvenility and long-short day requirement in relation

to flowering of Paspalum atratum in Thailand. Tropical Grasslands, 35: 139-143.

(Appendix 4).

3. Hare, M.D., M. Saengkham, C. Kaewkunya, S. Tudsri, W.

Suriyajantratong, K. Thummasaeng and K. Wongpichet. 2001 Effect of cutting on

yield and quality of Paspalum atratum in Thailand. Tropical Grasslands, 35: 144-

150. (Appendix 2).

4. Hare, M.D., Suriyajantratong, W., Wongpichet, K. and Thummasaeng,

K. 2001 Paspalum atratum - from a wild native plant in Brazil to commercial

forage seed production in Thailand in 10 years. International Herbage Seed
Production Research Group Newsletter, 33: 5-8. (Appendix 14).

5. Hare, M.D., Kaewkunya, C., Tatsapong, P. and Saengkham, M. 2003

Evaluation of forage legumes and grasses on seasonally waterlogged sites in

north-east Thailand. Tropical Grasslands, 37: 20-32. (Appendix 1).

6. Hare, M.D., Wongpichet, K., Suriyajanytratong, W., Thummasaeng, K.

Suwanlee, S., Booncharern, P., Tasapong, P., Lunpha, A., Saipraset, K. and

Intisaeng, W. 2003 Ubon paspalum: Management and Utilization. Faculty of

Agriculture, Ubon Ratchathani University. 43pp.

7. Thummasaeng, K., Suwanlee, S., Suriyajantratong, W., Hare, M.,

Inthisaeng, W., Boonsarn, W. and Lunpha, A. 2003 The study of the energy and

protein requirements of dairy cows fed Ubon paspalum grass silage as basal

roughage. Proceedings of the seminars and workshop at the Agricultural

Technology Exposition for Indochina. Faculty of Agriculture, Ubon Ratchathani

University, Thailand 25-31 May 2001. 3-10. (Appendix 16).

8. Tatsapong, P., Suksombat, W., Thummasaeng, K. and Suriyajantratong,

W. 2003 A study of energy and protein requirements of crossbred dairy heifers.

Proceedings of the seminars and workshop at the Agricultural Technology

Exposition for Indochina. Faculty of Agriculture, Ubon Ratchathani University,

Thailand 25-31 May 2001. 11-21. (Appendix 12).

9. Saengkham, M., Hare, M., Tudsri, S. and Wongpichet, K. 2003 Effects

of waterlogging on yield and quality of Ubon paspalum. Proceedings of the

seminars and workshop at the Agricultural Technology Exposition for Indochina.

Faculty of Agriculture, Ubon Ratchathani University, Thailand 25-31 May 2001.

84-91. (Appendix 5).

10. Hare, M.D. 2003 Forage plants for dairy cows in Thailand: Old

friends-New faces. Proceedings of the seminars and workshop at the Agricultural

Technology Exposition for Indochina. Faculty of Agriculture, Ubon Ratchathani

University, Thailand 25-31 May 2001. 149-153. (Appendix 15).
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11. Suwanlee, S., Thummasaeng, K., Lunpha, A. and Suriyajantratong, W.

2003 In vitro study on nutritive value of tropical grasses using nylon bag and gas

production techniques. Proceedings of the seminars and workshop at the

Agricultural Technology Exposition for Indochina. Faculty of Agriculture, Ubon

Ratchathani University, Thailand 25-31 May 2001. 187-192. (Appendix 17).

12. Hare, M.D., Saengham, M., Tatsapong, P., Wongpichet, K. and Tudsri,

S. Waterlogging tolerance of some tropical pasture grasses. (submitted November

2002 to Tropical Grasslands). (Appendix 6).

13. Hare, M.D., Gruben, I.E., Tatsapong, P. Lunpha, A., Saengkham, M.

and Wongpichet, K. Planting Paspalum atratum cv. Ubon and forage legumes in

alternate rows to establish pasture swards in north-east Thailand. (submitted

February 2003 to Tropical Grassland). (Appendix 8).

14. Hare, M.D., Tatsapong, P. Lunpha, A. and Wongpichet, K. Effect of

plant spacing, cutting and nitrogen on production of Digitaria milanjiana cv.

Jarra in north-east Thailand. (submitted April 2003 to Tropical Grassland).

(Appendix 7).

6.2 Graduate thesis

The project supported 4 researchers to undertake field research for their thesis.

Miss Puan Tatsapong from our project received research funding and salary from TRF

for her Masters studies at Suranaree University. Her field research was conducted at

Ubon Ratchathani University. Miss Nopamart Namdaeng, an agronomy technician from

Ubon Ratchathani University received financial support for her field trials and laboratory

analysis at Ubon Ratchathani University. Her Masters was at Kasetsart University. Miss

Ina Gruben and Mrs Siriwan Martens received financial support for field studies and

laboratory chemicals at Ubon Ratchathani University.

Abstracts of their thesis are included in the appendices.

Namdaeng N 2002 Study on nitrogen, phosphorus and potassium fertilizer

on growth, yield and quality of Ubon paspalum (Paspalum atratum cv. Ubon).

Master of Science thesis, Department of Soil Science, Kasetsart University. 241

pp (Appendix 9).

Martens, S. 2001 Yield, feed value and ensilability of 4 tropical grasses in

northeast Thailand. Diploma thesis. Department of Agroecolgy, University of

Rostock, Rostock, Germany. 160 pp (Appendix 10).

Tatasapong, P. 2001 A study of energy and protein requirement of

crossbred dairy heifers. Master of Science Thesis in Animal Production

Technology, Suranaree University of Technology 156 pp. (Appendix 11).

Gruben, I.E. 2001 Management of forage legumes in Ubon paspalum

(Paspalum atratum). (Strip establishment of Ubon paspalum and forage legumes).

Diploma thesis. Department of Agroecolgy, University of Rostock, Rostock,

Germany. 70 pp. (Appendix 13).

6.3 Milk production from grazed pastures

The project showed that it is possible to successfully graze dairy cows on pastures

in Thailand, all day and all night. In the wet season, cows averaged 17.3 kg milk/cow/day

from July to October with the highest production per rai (16.9 kg) from Ubon paspalum

pastures. A higher stocking rate can be carried on Ubon paspalum pastures during the wet

season compared to signal grass and Jarra digit grass.

6.4 Fresh forage production for silage
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The project demonstrated that Ubon paspalum grown by farmers for silage is an

economic proposition and will return, on average, a gross income of 3200 baht per rai.

This return is higher than that from rice. However, currently in Ubon Ratchathani there is

no market for either fresh forage or silage as there are not enough large commercial

farms. In addition, cutting fresh grass during the wet and early part of the dry season

coincides with rice planting and harvesting. It is difficult to hire labourers to help cut the

grass.

6.5 Village dairy farmer project

This project was partially successful in that only 50% of the selected farmers have

good pastures. Many farmers still find it very difficult to grow, fertilise and manage

pastures and they rely on rice straw to provide the bulk of carbohydrate feed during the

year. A major problem is that farmers have very little land for the number of cows they

own.

6.6 Ubon paspalum seed production

(a) Basic research by the project proved that Ubon paspalum has a long-short day

flowering response that affects agronomic management of seed crops. First-

year seed crops must be sown or planted before the middle of May and

second-year crops must be cut no later than the beginning of July to produce

seed.

(b) Seed sales of Ubon paspalum increased from 1944 kg in 2000 to 2530 kg in

2002 and we expect to sell all of the 5986 kg currently in stock in 2003. The

rotating seed fund has been very successful, enabling seed production to stand

alone, hire one researcher and not to request more seed funds from TRF.

(c) The Ubon paspalum seed production programme has been very successful.

Ubon paspalum is a valuable cash crop for village farmers, generating over

10,000 baht/rai/year from seed and in some cases forage and seedlings for

sale. Ubon paspalum seed from the project has a reputation throughout

Thailand for high quality as we only sell seed of a high seed weight, high seed

germination and high seed purity.

6.7 Strip establishment of legumes with Ubon paspalum

On soils that are not waterlogged, stylo cultivars can be successfully planted in

strips with Ubon paspalum, thereby improving the crude protein of the pasture sward.

6.8 Jarra digit grass management

Jarra digit can be successfully planted by stolons in wide rows and optimum

forage production is obtained from cutting every 40 days and applying 40 kg/ha N every

60 days.

6.9 Brachiaria species evaluation for forage and seed.

Two cultivars of Brachiaria brizantha and signal grass produced significantly

more dry matter than ruzi grass, particularly during the dry season. However, seed

production of ruzi grass is better and easier than the other cultivars, which either

produced low seed yields or produced seed over a long period of time in the wet season.

Potentially signal grass will produce good seed yields in Thailand, but because of the

extended period of flowering from July to September, during the period of heavy rainfall,

farmers find seed production very difficult.
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