
� 

 

�����������	
��	���   ����������	
�������	������
�������	������ 

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

                                                                    �	#�&��!��%'(	��!�
��
����)	�����*��	�#�+,	��+�� 

 

�����������    	��-��$���.�  ��!���.��!/!"� 

 

��	���     �!���-��"��)���$0!" (��."�-��"��) +34�5 

 

����������
���������	
��	��� �-. ��. -���!7��   /��������	� ��/���������8�.�)��� 

                                                                    �-. ��. �#��99�  ��-��3��           ��/���������8�.��5�� 

 

�
� !�"� 

 

���-8�.����,�	�, ��/#���%�����+��-8�.� ����������	
�������	������
����	������

����	���������!" �#$������� ��%��!��$���"��	�	#�&��!��%'(	��!�
��
����)	�����*��	�#�

+,	��+�� :���*��������� $ �����!/��
���;�	�����������."��
"3���%��	 -&	���!/���+��

�!������!"��������."� �$%��."�-��"�� �)��!�������3����)�5 �*����-8�.��	<�&	��( 

�%)�5����+�	 �!;#	��	- ��	���� 2551 �����	����������� Randomized Complete Block 

Design 3 E,*�:��������	�� �+��	�#�
����)	�����*� 8 �	�#� 4����5 �%��!� 8, MHS1, PGMHS6, 

PGMHS15, PGMHS16, PGMHS17, ��*�����%���� ��% 
����)	�����*��	�#� No.16815  

�����-8�.���5� �*���������	�������	���
��
����	�#� PGMHS15, PGMHS16, 

MHS1 ��% PGMHS17 �������	������/����������
���&5:�	��� ��%��	�/�������%���

�L��&�! �
���&5:�	�%����L��&�! "���*���������	
�����)���������� �5�	
����	�#��%��!� 8 

��% PGMHS6 �������	�������	���:�������/%�������	��	�5�	
��:�	�%����L��&�! 

��%�����%����L��&�!4�����O ��	 

�����-8�.������	������ ��%����%�����"��	�	#�&��!��%'(	��!��	�����
��
���

�)	�����*��#��	�#����-8�.���5� 2 ��	)���������� �����/%��!��������%����Q�E8�������	�
��

�����������	���������5����	����� :�������	���������	����3�������%��$ 4 ��	)������



� 

 

���� �5�	������	������3�������%��$ 15 ��	)���������� ��%/%��!��������%�������";#���

��U	������%���
�����'(	��!��	����� 6 ��	)���������� :�������";#/%��!���%���	�5�	


�����������
�������� 4�"��
�������
�������� �	�5�	
�������
�����������	���;&�)#������

������������5�	 (Palea) �����5�����4���������
�����������	���;&�)#��������������)95 

(Lemma) ��%/%�%���������������	 10 ��	)���������� ��%��
�������";#/%�
��
8,	��+���O 

/	;8�/#��#���5�������%�!��� 

�����-8�.�����%����!��$���'(	��!������,�)��
�����������	��� ��5�������

�"�"5����	�%)�5��"*��)	5�
������%)�5���	�#�
���:�������-8�.�/%�����%����!��$

���'(	��!������,�)������	������5�	���� ��%������� �5�	��������"*��)	5�:�	��� /%�

����%����!��$���'(	��!������,�)���	��!��$���"�*���5� E8���	�#�
�����������%����!��$

���'(	��!������,�)���������#��	"*��)	5��������4����5 �	�#��%��!� 8 :�����5��X������5���� 

145.70 �!��!��������!���E!� (�!��!�������&���
������!���E!�"5��!��!�!"�
�������������

	��"5� 1 ����
�������
���) �5�	"*��)	5��������
����	�#� PGMHS16 ����!��$���'(	��!�

'(	��!������,�)���	������&�����#��X������5���� 148.10 �!��!��������!���E!� ��% 
����	�#� 

PGMHS17 ����!��$���'(	��!������,�)���	������&��#��	�5�	:�	��� E8�����5��X������5���� 

128.04 �!��!��������!���E!� �	�5�	
�������-8�.�����!"��5�
����	�#� PGMHS16, 

PGMHS6, PGMHS17 ��% �%��!� 8 �)�����!"�X�����������#� 380 �!:�����"5�4�5 �������4����5

�	�#� MHS1 ��% PGMHS15 ������!"�X������5���� 273 �!:�����"5�4�5 �5�	
����	�#���*�����%���� 

��%
����)	�����*��	�#� No.16815 ������!"�X����	�������#���5���� 120 �!:�����"5�4�5 

���-8�.�����!����%)���������	������;!"! �	�5�	
������!" ��5�����������	��

�3!�������
	��
������� ��%+,	����!�
������� ���;8�	,*�)	�� 1,000 ����� �����)��)�	�5� �����

�����
	���)95 �5����+,	����!�
���������� ��%��	,*�)	���������� E8���5����)�����!"���"������ 

�5�	��������	������;!"!
����!��$'(	��!������,�)�����"������+�	O ��5�����������	��

�3!������� 
	��
������� ��%+,	����!�
��������35	��	 �	+���/�����'(	��!���	��+��)#�������


�������� ���	�,	����������
	���)95 �5����+,	����!��������� ���;8���!��$���'(	��!����"��

4����� 

 

 



3 

 

Thesis  Title Variation of Rice Grain Development Within Panicle and Its 

Relationship to Grain Yield, Grain Quality and Penolic 

Antioxidant Content of Local Purple Rice

Author    Mr. Sarunrak  Parirakwichit 

Degree  Master of Science (Agriculture) Agronomy

Thesis Advisory Committee Assoc. Prof. Dr. Sakda  Jongkaewwattana Advisor

                                                      Assoc. Prof. Dr. Suganya  Wongponchai Co-advisor

ABSTRACT 

  

This research aims to study the variation of grain development on rice panicle in 

relationship with yield, grain quality and phenolic antioxidant content in grain of local glutinous 

purple rice. The experiment was conducted at irrigated research station, Multiple Cropping 

Center, Faculty of Agriculture, Chiang Mai University during main season rice 2008 (June-

December). Design of the experiment is Randomized Complete Block Design with 3 replications 

in which treatment is 8 local glutinous purple rice varieties i.e. Samoeng 8, MHS1, PGMHS6, 

PGMHS15, PGMHS16, PGMHS17, Kum Doi Saket, and16815. 

Research results reveal that sequences of grain development on a panicle of MHS1, 

PGMHS15, PGMHS16 and PGMHS17 were from top to bottom of the panicle. The sequence of 

grain anthesis on a panicle was also occurring from primary branches to secondary ones.  

However, the sequences of grain development on primary branches was parallel to those on the 

secondary branches of Samoeng 8 and PGMHS6. 

Analysis results also point out that accumulation of grain starch for all varieties in this 

study started 2 days after anthesis. It took 4 days after anthesis for grain to fully develop along 

horizontal (length) side but 15 days for vertical (width). The accumulation of phenolic substance 
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in grain started 6 days after anthesis. The phenolic substance begun to accumulate from 

tip of the grain then spread along grain body started from the side that coved under palea then 

lemma. It took 10 days for phenolic substance to fully cover grain body. The concentration of 

pigment color on grain was maximum at maturity. 

There was significant difference in phenolic substance concentration along the position of grain in 

the panicle. That is higher concentration of phenolic substance was found in grains at the upper 

and middle part of panicle. Grain in the lower part of panicle has lower concentration of phenolic 

substance. Samoeng 8 presents highest phenolic substance in grain in upper part of panicle which 

was 145.70 mg gallic acid. (milligram equivalence of gallic acid per milliliter of methanol extract 

per 1 gram of grain) PGMHS16 shows highest phenolic substance in grain in the middle part of 

phenolic which was 148.10 mg gallic acid. The PGMHS17 has the highest phenolic substance in 

grain in the lower part of panicle which was 128.04 mg gallic acid. Grain yield of Samoeng 8, 

PGMHS6, PGMHS16 and PGMHS17 were highest among varieties studied which was an 

average of 380 kg per rai. The MHS1 and PGMHS15 have an average yield of 273 kg per rai. The 

lowest grain yield was found in Kum Doi Saket and16815 which was 120 kg per rai. 

Correlation analysis reveals that grain yield was positively correlated to grain size, grain 

surface, and 1,000 grain weight. This results suggest that variety that has bigger grain size which 

resulted in greater grain surface and weight produce higher grain yield. There is also positive 

correlation among grain phenolic content with grain size and grain surface. This result suggested 

that local glutinous purple rice which has large grain can accumulate high phenolic substance in 

grain. This is because phenolic substance can be found in aleurone layer. 
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