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Abstract 
The effects of bioextracts on the growth, yield and quality of Carica papaya cv. Khaekdam-srisaket 

had been studied for appropriate ratios of  Chinese green mustard and fish meal bioextracts affecting the growth 
and yield of papaya. The papaya plants were treated once a week with 15-15-15 fertilizer solution, bioextracts 
from Chinese green mustard and fish meal at the ratios of  1:250, 1:500 and 1:1,000 (bioextract:water, v/v) 
while water was the control treatment. The experiment was designed in RCBD with 8 treatments and 4 blocks. 
The results indicated that stem height, stem diameter, and the leaf number were not significantly different 
among the treatments during 8 months after transplanting. However, the number of fruits, the fruit weight and 
the total yield were significantly different among the treatments. The use of   bioextract from the Chinese green 
mustard at 1:250 gave the highest fruit number and the total yield of 9.00 and 6.92 kg, respectively, which were 
not significantly different from the application of fertilizer solution. The fruit weight from the fertilizer solution 
treatment was the highest (841.8 g) and was  not significantly different from the use of Chinese green mustard 
bioextract at the ratio of 1:250. The fruit size and total soluble solids (TSS) were not significantly different 
among the treatments. Percentages of N (3.80-4.15%), P (0.23-0.25%) and K (3.89-4.68%) in the papaya leaf 
were not significantly different among the treatments. For soil analysis after 8 month transplanting, N 
percentages were not significantly different among the treatments. The use of bioextract from Chinese green 
mustard at the ratio of 1:250 gave the lowest quantity of organic matter (6.40%). Inaddition, the soil pH was 
significantly decreased from 7.1 to 6.3 after the use of fertilizer solution. Therefore, using the bioextract from 
Chinese green mustard at the ratio of 1:250 and fertilizer solution  gave the similar growth rate and yield of 
papaya.  
 
Keywords: Bioextracts, Carica papaya, Chinese green mustard 
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40.25 ,  181 .13� 202.56 ,  "�! 251.67�273.00 
�J������� ����(�)�. (�����	�0 1) 

3.1.2 #��(��U�",���P��
ก��%�'�	U� 
��2�$+�����
�ก���%&��(��2��!�!ก&4�2$�

ก��	)�&���=�1�4�	��	���)�
�ก��ก�.��������2� 
ก�+���/&��&)�!
!���� 8 �)/&��������ก *.�+� ��2�
$+�����
�ก����(��2�%&��2��!�!ก&	�0�))2�
 �'(� 
����!��
��5
���� ��/&�'(��ก�)�����* 1�+������
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"�ก�+��	���E��� 
)
*.�+� ��2�$+�����
�ก���%&��(�
�2��!�!ก&4��)/&�	�0 1 4 "�! 8 ����ก��
2�
���ก ��

�+�&
�+4��+�� 1.46�1.66, 10.30�11.17 "�! 10.72�
11.84 �J������� ����(�)�. (�����	�0 2) 

 
	���%��� 1  �������%&��2��!�!ก&	�0�))2�
��0�	)�&��+�� s 

��0�	)�&� &�
�����
2�
���ก (�)/&�) 
 1 4 8 

control (�'(����+�) 36.50 190.99 260.63 

����!��
��5
���� 36.88 196.25 256.25 

$�กก�����2� 1 : 250 36.31 194.06 253.50 

$�กก�����2� 1 : 500 37.13 181.13 255.63 

$�กก�����2� 1 : 1,000 40.25 197.38 273.00 

����3� 1 : 250 36.38 200.25 251.67 

����3� 1 : 500 35.88 191.94 257.83 

����3� 1 : 1,000 38.13 202.56 272.33 

F-test ns ns ns 
C.V.(%) 10.31 8.72 8.99 

ns 1�+������"�ก�+��ก��&
+������
�(���-	���E��� 

 
	���%��� 2  %��)��2�$+�����
�ก���%&��2��!�!ก&	�0�))2�
��0�	)�&��+�� s 

��0�	)�&� &�
�����
2�
���ก (�)/&�) 
 1 4 8 

control (�'(����+�) 1.46 10.84 11.35 

����!��
��5
���� 1.56 11.17 11.84 

$�กก�����2� 1 : 250 1.51 10.92 10.84 

$�กก�����2� 1 : 500 1.47 10.30 11.40 

$�กก�����2� 1 : 1,000 1.66 10.98 11.36 

����3� 1 : 250 1.51 10.97 11.38 

����3� 1 : 500 1.48 10.52 11.32 

����3� 1 : 1,000 1.54 10.99 10.72 

F-test ns ns ns 
C.V.(%) 12.12 9.67 8.32 

 ns 1�+������"�ก�+��ก��&
+������
�(���-	���E��� 
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 3.1.3 -'����T� 
 ,(����4.%&��!�!ก&��&)�!
!���� 8 
�)/&�����ก��
2�
���ก*.�+� 1�+������"�ก�+��ก��
	���E��� ��+��)�
�ก�.�������"�!��2�$+�����
�ก���

�(��2� 
)
,(����4.%&��2��!�!ก&4��)/&�	�0 1 4 
"�! 8 ����
2�
���ก��,(����4.&
�+4��+�� 14.5-15.5, 
23.1�24.6 "�! 9.2-14.8 4. ����(�)�. (�����	�0 3) 

 
	���%��� 3  ,(����4.%&��2��!�!ก&	�0�))2�
��0�	)�&��+�� s 

��0�	)�&� &�
�����
2�
���ก (�)/&�) 
 1 4 8 

control (�'(����+�) 14.9 24.3 14.8 

����!��
��5
���� 15.0 24.1 10.6 

$�กก�����2� 1 : 250 15.3 24.5 12.0 

$�กก�����2� 1 : 500 15.0 22.6 12.5 

$�กก�����2� 1 : 1,000 15.5 24.6 13.0 

����3� 1 : 250 14.5 24.0 9.2 

����3� 1 : 500 14.8 23.5 13.3 

����3� 1 : 1,000 15.0 23.1 11.9 

F-test ns ns ns 
C.V.(%) 6.5 9.9 20.5 

ns 1�+������"�ก�+��ก��&
+������
�(���-	���E��� 
 

 3.2 ���1�0��
�/0*�+"�"��	 

3.2.1 ���1�0"�"��	 
,(����$��+&�2�*.�+� �2��!�!ก&	�0�)

)2�
�'(��ก�)�����*$�กก�����2�&�����+�� 1:250 4�2
,(����$���ก	�0��)�/& 9.00 $�/�2� J#0�1�+������
"�ก�+��ก��	���E���ก�.   �2��!�!ก&	�0 �))2�

����!��
��5
���� 

�'(����ก$�*.�+�������"�ก�+��ก��&
+����
��
�(���-	���E����2��!�!ก&	�0�))2�
����!��

��5
������"��
�2�4�2�'(����ก$���ก	�0��) �/& 841.80 
ก���/$� J#0�1�+"�ก�+��ก��	���E���ก�. �2��!�!ก&	�0
�))2�
�'(��ก�)�����*$�กก�����2�&�����+�� 1:250 
"�!�'(��ก�)�����*����3�&�����+�� 1:250 	�0��
�'(����ก$��	+�ก�.  790.20 "�! 675.00 ก���/$� 
����(�)�. (�����	�0 4) 
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	���%��� 4  $�$����!�!ก&,�ก�2�	�0�))2�
��0�	)�&��+�� s 
��0�	)�&� ,(����$� �'(����ก

$� 
�'(����ก
$���� 

 ($�/�2�)1/ (ก���)1/ (กก./�2�)1/ 
control(�'(����+�) 3.17d 655.80bc 2.37d 

����!��
��5
���� 7.67ab 841.80a 6.67a 

$�กก�����2� 1 : 250 9.00a 790.20ab 6.92a 

$�กก�����2� 1 : 500 7.00abc 565.80cd 4.03b 

$�กก�����2� 1 : 
1,000 

5.17bcd 640.00bc 2.76cd 

����3� 1 : 250 4.25cd 675.00abc 2.94cd 

����3� 1 : 500 6.13abcd 446.30d 2.73cd 

����3� 1 : 1,000 6.13abcd 640.56bc 3.72bc 

F-test * * * 
C.V.(%) 26.42 12.42 13.27 

ns 1�+������"�ก�+��ก��&
+������
�(���-	���E��� 
* ������"�ก�+��&
+������
�(���-	���E���	�0�!)�.������/0&��0� 95% 
1/ �+��q��0
4�"����'�	�0���)2�
���&�ก��	�0�+��ก��,!"�ก�+��ก��������� DMRT 	�0�!)�.������/0&��0�    95% 

 
3.2.2 �/0*�+"�"��	 
%��)$��!�!ก& *.�+� 	�'�����ก�2��"�!

����
��%&�$��!�!ก&,�ก�2�	�0 �))2�
 �'( � 
����!��
��5
���� "�!�'(��ก�)�����* 1�+������
"�ก�+��	���E��� 
)
*.�+� ���+�����ก�2��&
�+4��+�� 

4.66�5.97 �J������� "�!������
��$�&
�+4��+�� 
20.18�25.42 �J������� �+������� %&�"%F�	�0
�!��
�'(�1)2  *.�+� 1�+������"�ก�+��	���E���
��+�ก�� 
)
*.�+����+������ %&�"%F�	�0�!��
�'(�1)2
&
�+4��+�� 10.00�12.00 &���.��กJ� (�����	�0 5) 

 
	���%��� 5  �� ��*$�$���,�ก�2�	�0�))2�
��0�	)�&��+�� s 

��0�	)�&� %��)$� TSS 

 ก�2�� 

(J�.) 

�� 

(J�.) 

 

(0Brix) 

control(�'(����+�) 5.41 22.90 11.33 

����!��
��5
���� 5.97 25.42 12.00 

$�กก�����2� 1 : 250 5.80 24.96 11.80 
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	���%��� 5  �� ��*$�$���,�ก�2�	�0�))2�
��0�	)�&��+�� s (�+&) 
��0�	)�&� %��)$� TSS 

 ก�2�� 

(J�.) 

�� 

(J�.) 

 

(0Brix) 

$�กก�����2� 1 : 500 4.66 23.66 10.60 

$�กก�����2� 1 : 
1,000 

4.70 20.89 10.77 

����3� 1 : 250 5.25 24.89 10.00 

����3� 1 : 500 5.50 20.18 12.00 

����3� 1 : 1,000 5.58 21.07 10.57 

F-test ns ns ns 
C.V.(%) 13.90 11.44 4.72 

 
 

 

 

 

 

 

 

 

 

 

�P����  2 �2�	�0�))2�
�'(��ก�)$�กก�����2�&�����+�� 
1:250 

3.3 "�ก��������
V
2�	/$�V��V��กT�T�

��
(����Pก 
3.3.1 "�ก��������
V
2�	/$�V��V��กT�T� 
,�กก��������!������&�������ก	�01)2,�ก

4.�!�!ก& *.�+� 1�
���,�(%N) �&��&��� (%P) 
"�!
*"	��J�
� (%K) 1�+������"�ก�+��ก��	��
�E��� 
)
�2��!�!ก&	�0�))2�
�'(� ����!��
��5
���� 
" � ! �'( � � ก� ) �� � � � *  * . � �� � �  1 � 
 � � � , � 
�&��&��� "�!
*"	��J�
�4�4.&
�+4��+�� 3.80�
4.15%, 0.23�0.25% "�! 1.67-2.12% ����(�)�. 
(�����	�0 6) 

 
	���%��� 6 ����� ����&�������ก	�01)2,�ก4.�!�!ก& 

��0�	)�&� %N %P %K 

control(�'(����+�) 4.07 0.25 2.12 

����!��

��5
���� 3.89 0.25 1.97 

 
 



��������������	�
��
��������� ����� 17 ������� 3 ก.�.-ก.�. 52  

 77 

	���%��� 6 ����� ����&�������ก	�01)2,�ก4.�!�!ก& (�+&) 
��0�	)�&� %N %P %K 

$�กก�����2� 1:250 4.10 0.24 1.96 

$�กก�����2� 1:500 4.13 0.24 1.97 

$�กก�����2� 
1:1,000 3.80 0.25 2.01 

����3� 1:250 4.15 0.25 2.01 

����3� 1:500 3.93 0.23 1.67 

����3� 1:1,000 4.06 0.25 2.12 

F-test ns ns ns 
C.V. 7.68 11.33 9.78 

ns 1�+"�ก�+��	���E���	�0�!)�.������/0&��0� 95% 

 
3.3.2 "�ก��������
V
(����Pก1
�
ก$ 
,�กก���� ����!��)��ก+&����ก�!�!ก& 

*.�+� ��  1�
���,� 0.12% �&��&��� 0.008% 

*"	��J�
� 0.045% &��	��
���E� 2.00% "�! �+� pH  
�	+�ก�.    7.1 ����(�)�. �+��ก��������!��)������
2�

���ก�!�!ก&��"���1)2 8 �)/&� *.�+�  

1�
���,� (%N) *.�+� 1�+������"�ก�+��
ก��	���E��� 
)
)��	�0�))2�
�'(� ����!��
��5
���� �'(�
�ก�)�����* *.����� 1�
���,�4�)��&
�+4��+�� 
0.39%-0.51% 

�&��&��� (%P) *.�+� ������"�ก�+��ก��
&
+������
�(���-	���E��� 
)
)��	�0�))2�
����!��

��5
����������� �&��&�����ก	�0��) �	+�ก�. 0.080% 
J#0�������"�ก�+��&
+������
�(���-	���E���ก�.)��	�0
�))2�
 �'(��ก�)�����*����3�&�����+�� 1:250 �'(�
�ก�)�����*$�กก�����2�&�����+�� 1:1,000 �'(����+� �'(�
�ก�)�����*$�กก�����2�4�&�����+�� 1:250 "�! 

1 :500 
)
*.����� �&��&���4�)�� �	+ �ก�. 
0.053%, 0.044% 0.041%, 0.033%  "�! 0.032% 
����(�)�. 


*"	��J�
� (%K) *.�+� ������"�ก�+��
ก��&
+������
�(���-	���E��� ��+��)�
�ก�.�&��&��� 

 ) 
 )� � 	�0 � ) )2 � 
 � � � � ! � � 
 ��5 
 � � �� �� � �� � �  

*"	��J�
���ก	�0��) �	+�ก�. 0.068% J#0�������
"�ก�+��&
+������
�(���-	���E���ก�.)��	�0�))2�
 �'(�
�ก�)�����*$�กก�����2�&�����+�� 1:1,000 �'(��ก�)
�����*����3�&�����+�� 1:500 �'(��ก�)�����*
$�กก�����2�4�&�����+�� 1:500 1:250 �'(��ก�)�����*
����3�&�����+�� 1:1,000 �'( ����+� "�!�'( ��ก�)
�����*����3�&�����+�� 1:250 
)
*.����� 

*"	��J�
�4�)���	+�ก�. 0.043%,  0.043%, 
0.040%, 0.026%, 0.025%, 0.024% "�! 0.022% 
����(�)�. (�����	�0 7) 
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	���%��� 7 ����� ����&�������ก %&��	��
���E� pH %&�)���������ก�!�!ก& 8 �)/&� 
��0�	)�&� %N %P1/ %K1/ %OM1/ pH1/ 

ก+&����ก 0.12 0.008 0.045 2.00 7.1 

      
control 0.51 0.041bc 0.024b 9.13ab 6.97ab 

����!��
��5
���� 0.48 0.080a 0.068a 6.80c 6.23c 

$�กก�����2� 1:250 0.41 0.033bc 0.026b 6.40c 6.97ab 

$�กก�����2� 1:500 0.40 0.032bc 0.040b 7.67bc 7.07ab 

$�กก�����2� 1:1,000 0.49 0.044bc 0.043b 10.20a 6.93ab 

����3� 1:250 0.44 0.053b 0.022b 9.30ab 6.97ab 

����3� 1:500 0.39 0.024c 0.043b 7.70bc 7.13a 

����3� 1:1,000 0.42 0.031c 0.025b 7.40bc 6.90b 

F-test ns * * * * 
C.V. 19.10 22.38 22.62 11.89 1.61 

ns 1�+������"�ก�+��ก��&
+������
�(���-	���E��� 
* ������"�ก�+��&
+������
�(���-	���E���	�0�!)�.������/0&��0� 95% 
1/ �+��q��0
4�"����'�	�0���)2�
���&�ก��	�0�+��ก��,!"�ก�+��ก��������� DMRT 	�0�!)�.������/0&��0� 95% 
 

�+������� &��	��
���E�4�)��������
"�ก�+��&
+������
�(���-	���E��� 
)
*.�+� )��	�0�)
)2�
�'(��ก�)�����*$�กก�����2�&�����+�� 1:1,000 J#0���
�+��	+�ก�. 10.20% "�+1�+������"�ก�+��	���E���ก�.
)��	�0�))2�
�'(����+�"�!)��	�0�))2�
�'(��ก�)����3�
&�����+�� 1:250 
)
���+��	+�ก�. 9.13% "�! 9.30% 
����(�)�. 
)
)��	�0�))2�
 �'( ��ก�)$�กก�����2 �
&�����+�� 1:250 ������� &��	��
���E��2&
	�0��)
�	+�ก�. 6.40% 
 �+� pH ������"�ก�+��ก��&
+������
�(���-
	���E��� 
)
*.�+�)��	�0�))2�
����!��
��5
���� ��
�+� pH �2&
	�0��)�/& 6.23 
)
"�ก�+��&
+����
��
�(���-	���E���ก�.	�ก��0�	)�&� 
)
)��	�0�))2�
 
�'(����+� �'(��ก�)�����*$�กก�����2�&�����+�� 1:250 
1:500 1:1,000 "�!�'(��ก�)�����*����3�&�����+�� 

1:250 1:500 1:1,000 ���+� pH &
�+4��+�� 6.90-7.10 
(�����	�0 7) 
 
4. ��-��0
"�ก���(�$% 

,�กก���,��-���.
�)2���(��2� *.�+� 	�'�
������� ��2�$+�����
�ก����(��2� "�!,(����4. 
��&)�!
!����	�'� 8 �)/&���'���=�1�4�	��	��
�)�
�ก�� "�!1�+������"�ก�+��	���E��� ,�กก��
	)�&�%&� [11] ก�+���+� 1�
���,���$�	(�4�2%��)
��2��&.��%&��(��2��!�!ก&�*�0�%#'����&������5
	�0
�*�0�%#'� [12] *.�+� ก���*�0�&�����&��&��� ��$�	(�
4�2�!�!ก&���������"�!%��)��2�$+�����
�ก���
%&��(��2��*�0�%#'�	�ก�!
!ก���,��-���.
� �+�� [13] 
*.�+� ก��4�+��5

�"���J�
� ��&�	��*��+&%��)��2�
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$+�����
�ก����(��2� ,�กก��	)�&�	�01)2ก�+��%2���2� 
"�!��/0&������!������&�������ก4�4.��/0&&�
� 4 
�)/&�����
2�
���กกF*.�+�1�+������"�ก�+��	���E��� 
��'�กF���
�����+������ ����&�������ก��'�
�*�
�*&"�!&
�+4��!)�.�)�
�ก��	�0*&,!	(�4�2$�ก��
�,��-���.
�)2��������� "�!��2�$+�����
�ก��� 1�+��
����"�ก�+��	���E�����&)�!
!���� 8 �)/&�����

2�
���ก  �+�,!��=�&�	��*�,�กก������
�����)� )��
�+��
��+� ����&�����*�
�*&	�0,!�,��-���.
� */�,!
��'����1)2��F� "�!�,��-���.
���0(����&[8] 
)
4�ก��
	)�&����'���'4�2 4.ก2���� ��5
�&ก "ก�. &�����+�� 
1:1:1
)
������� ���%�� 200 ก��� "�!��5
���� 15-
15-15 100 ก��� $��ก�.)������
��������ก 
 ��/0&�2��!�!ก&&�
� 4 �)/&�����ก��
2�

���ก ,!���0�	
&
&&ก)&ก "�!��/0&&�
� 6 �)/&� %��)
%&�$�"�ก,!4�-+��F�	�0(
)
�����E��.,(����
$�1)2��'�"�+�+����'��=��2�1�) "�2�,!	
&
��กJ#0�,!
�กF.$�	�0��������ก 5% ,�ก$�ก��	)�&� *.�+� �2�
�!�!ก&	�0�))2�
�'( ��ก�)�����*$�กก�����2�4�
&�����+�� 1:250 4�2,(����$� �'(����ก$� "�! 
�'(����ก$���� 1�+"�ก�+��&
+������
�(���-	���E���
ก�.�2�	�0�)����!��
��5
���� "�!
���&)��2&�ก�. [9] 
	�0����1�2�+� ก��4�2�'(��ก�)�����*$�กก�����2� 1:250 
	)"	�����!��
����&����&�ก��#0���#0�4�ก�����ก
�!�!ก&"..1�2)�� ����!���+&ก���,��-���.
�"�!
��"��
�2�4�2$�$���%&��!�!ก&
)
���ก�+���0�
	)�&�	�04�2�'(��ก�)�����*&/0�s ��/0&�,�ก ��
4��'(�
�ก�)�����*$�กก�����2� �� ก�)&!��
�	�0*/������E
)�)J�."�!�(�1�4�21)2
)
��� "�!.���+��กF��=�
��!

����+&,����	��
�)����'��/&	�0�����%2�%2���ก
%#'�,!������� ก�)&!��
���ก%#'� ก�)&��	��
�

)
�q*�!ก�)�����ก	�0�+�
4�ก��)�)J�.��!,�����

&�������1�E#�ก���2��	��ก������0
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������'� �+�,!�ก�),�ก ก��)�)J�.
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�2&
	�0��) �	+�ก�. 6.40% J#0�กF1�+"�ก�+��	���E���ก�.
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