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/@!1�@%2>%คO@N�1!1 
�@1'�>&?!>#@��@1N�1!1#?P ?2 @ห1?&�@ 

1.  �อ&�N@0 

#2�%�2�2>�คO2N�1�%�?Qค%1�ค'B#�O1� 2/���2%��>�1�>�2��2%N�1�%�?P�?2 2/%1��2 Q��B��1Q��1�
�2%�'>�%/#�@��2%��>�1�>/'1��2%N�O�N�?P$/Q�%0�1�!2%์# N AP1� 2/�N2$ P�$#?/1��B�%02�ค์N AP1Q/OR�O
N#'O��2�?P#?คB�"2 O'0�'1�"1$2 2/%1��2%�%>P"ค P�$ค 2�@��@�2>P�O/�'O1# %/#�@�2B�"2   
ค/2#�'1�"1$O'02/12�>"2 �1��CO��>�1�>�2�  

2. %>0@/ 

ค/2#/#2$�1�ค 2�?PQ�OQ�#2�%�2�2>�คO2N�1�%�?QQ/ON�O�R��2# #�1. 9001 #2�%�2�2>�คO2N�1�% 
N%AP1� �2%��>�1�>�2��2%N�1�%�?P�?2 2/%1� A�12/2% O'0�1��N1R��?Q 

2.1  N#'O��2 /#2$�@� �'>��'�2��O��2 �@P�#?�AP1/>�$2022�%์/N2 Sesamum indicum L. �@P�N�O�R#O'O#'B�
Q�/�0์ Pedaliaceae �'#?'1�1�0N�O��ั� O'0#?N#'O�N'O� N 1$CN"2$Q��ั� N#'O�#?2?�N2� N N�N� 2?�2/ 
� 2 /%A1O�� Q�O�%0�1�12/2%/%A12�1�� Q2#1� 

3.  �Oอ� @ห%  

3.1 % Q@ 

� Q2�? PQ�OQ��2%�'>�#2�2�O/'N��? PR#N� 2Q/ON�>�ค/2#N2? P$��N1�2%��N�A Q1��? P#?�'�%0���N1 

ค/2#�'1�"1$�O2�12/2% R#N2N��'�%0���N12>P�O/�'O1# O'0#?/>�?�2%�1��2%N AP1Q/OR�ON#'O��2 

�?P�'1�"1$O'0#?คB�"2   

3.1.1 � Q2�?PQ�OQ��%0�/��2%�'>� �O1�#2�2�O/'N�� Q2�?PR#N#?2"2 O/�'O1#�@P��N1Q/ON�>��2%��N�AQ1 � 

�?PN�O�11��%2$�N1N#'O��2 �@P�2N��'�%0���N1ค/2#�'1�"1$�1��CO�%>P"ค 

3.1.1.1  �%0N#>�ค/2#N2?P$��1�� Q2�?PQ�O /2�#?ค/2#N2?P$��N1ค/2#�'1�"1$�1��CO�%>P"คQ/O#?#2�%�2%
�O1��1� �1Q��?Q Q/O#?�2%2BN#N�O�� Q2N AP1/>Nค%20/์�2%��N�AQ1��2�11��%2$�2�Nค#?/%A1�?/"2   
/%A1/>Nค%20/์�2%��N�AQ1��2��1Q�11��%2$�2�Nค#?O'0�?/"2  P�$/O1���>�1�>�2%�1��2�%2��2%
/%A1/O1���>�1�>�2%�?PR�O%1��2%%1�%1�%0��คB�"2  O'0N�O�Q�O�O��'�2%/>Nค%20/์R/ON�O�/'1��2� 
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3.1.1.2 �%�?�'�2%/>Nค%20/์#?�%>#2�N�>�คN2#2�%�2�/%A1��/#2$�?PN�?P$/�O1� Q/O�%/�21�/222N/�B
�1��ั�/2 O'0� 2N�>��2%O�OR�/%A1�O1��1�Q/O#?�%02>��>"2  %/#�1Q��1��@��O1#C'22N/�B 
�1��ั�/2 O'0/>�?�2%O�OR�/%A1�O1��1�R/O  

3.1.2 R#NQ�O� Q2N2?$�2�P%��2�1B�22/�%%#/%A1�>��%%#1AP�  N N�N� O/'N��B#�� 2�2��?P�? P�N1Q/ON�>� 

�2%��N�AQ1�11��%2$ �%�?� 2N�O��O1�Q�O �O1�#?/'1��2�/%A1�O1 >2C��์�?P�1�N��/N2� Q2�1Q�R�O�N2�  

�2%� 2�1�� Q2N2?$#2O'O/ O'022#2%�� 2#2Q�OQ��%0�/��2%�'>�R�O  

3.1.3 � Q2�?PQ�O2 2/%1�'0'2$�B๋$O'0/1��B11��%2$�2��2%N�1�%ค/%#?คB�"2 �?PR#N� 2Q/O�%02>��>"2  

Q��2%'0'2$�B๋$O'0/1��B11��%2$�2��2%N�1�%'�'�  

3.1.4 ค/%Q/O� Q2�?PN/#202#�1�ค/2#�O1��2%�1��O��2�@P�N�?P$/�O1��1��ั��1$�N2� N N�N�  1��B์ 2"2 "C#>�%0N�0 
'1�1�0�1��>�O'0�2%1BO#� Q2  

3.1.5  ค/%Q/O� Q21$N2�#?�%02>��>"2 N AP1'��2%2C�N2?$� Q2O'0'�ค/2#N2?P$��?P#?�'�%0���N12>P�O/�'O1# 

�1� AQ��?P�'C�O'0 AQ��?PP�$%1�  

3.1.6 ค/%�1��2%� Q2N2?$�?PN�>��@Q��2��2%Q�O�2� N�N� � Q2�2�%0��2B�2">�2' � Q2�>Q��N2� N N AP1'�ค/2#N2?P$� 
�?P#?�'�%0���N12>P�O/�'O1#�1� AQ��?P�'C�O'0 AQ��?PP�$%1�  

3.1.7 ค/%N'A1�O/'N��'C�O'0&�C�'C��?P#?�%>#2�� Q2N ?$� 1�?P�0Q�OQ��2%�'>��2Q/O#?คB�"2   

3.2 *AQ%#?P'3C� 

N'A1� AQ��?P�'C��?PR#N� 2Q/ON�>�ค/2#N2?P$��N1�2%��N�AQ1�Q�N#'O��2 R#N2N��'�%0���N12>P�O/�'O1# 
P�$#? AQ��?P�'C�O'0/>�?�1��2% AQ��?P�'C��?PN/#202#�N1�2%N�%>�N�>�P��1��O��2 20�/��N1 

�2%��>�1�>�2� N AP1Q/OR�ON#'O��2�?P�'1�"1$O'0#?คB�"2  

3.2.1  AQ��?P�'C�R#N1$CNQ�2"2 O/�'O1#�?P�N1Q/ON�>��2%��N�AQ1�11��%2$�N1N#'O��2 �@P�2N��'�%0�� 

�N1ค/2#�'1�"1$�1��CO�%>P"ค 

3.2.1.1 �2%�%0N#>�ค/2#N2?P$��1��>��?PQ�O�'C� /2�#?ค/2#N2?P$��N1ค/2#�'1�"1$�1��CO�%>P"คQ/O#?#2�%�2%
�O1��1� �1Q��?Q Q/O#?�2%2BN#N�O��>�N AP1/>Nค%20/์�2%��N�AQ1��2�11��%2$�2�Nค#?/%A1�?/"2   

/%A1/>Nค%20/์�2%��N�AQ1��2��1Q�11��%2$�2�Nค#?O'0�?/"2  P�$/O1���>�1�>�2%�1��2�%2��2%
/%A1/O1���>�1�>�2%�?PR�O%1��2%%1�%1�%0��คB�"2 O'0N�O�Q�O�O��'�2%/>Nค%20/์R/ON�O�/'1��2�  

�%�?�'�2%/>Nค%20/์#?�%>#2�N�>�คN2#2�%�2�/%A1��/#2$�?PN�?P$/�O1�  Q/O�%/�21�/222N/�B
�1��ั�/2O'0� 2N�>��2%O�OR�/%A1�O1��1�Q/O#?�%02>��>"2  %/#�1Q��1��@��O1#C'22N/�B�1��ั�/2
O'0/>�?�2%O�OR�/%A1�O1��1�R/O  
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3.2.2 �%�?� 2N�O��O1�Q�O AQ��?P�'C��?P#?ค/2#N2?P$��N1�2%��N�AQ1� �O1�#?�O1 >2C��์�?P�1�N��/N2#?/>�?�2%� 2�1�
�?P'��2%��N�AQ1�2CN%0�1��?P�'1�"1$R�O  

3.2.3  AQ��?P�'C�Q/#NR#NN�O� AQ��?P�? P�0�N1Q/ON�>��'�%0���N12>P�O/�'O1#  N�N� �2% 1��'2$�1��>�  
�2%�0'O2��1�/1��B11��%2$�2��2%N�1�% �B๋$�?PQ�OQ�O�'��'C�R/''�2CNO/'N�� Q2  AQ��?P�'C�  
O'0�B#��Q�'ONค?$� /2�#?�'�%0���O1�#?#2�%�2%Q��2%'�/%A1�O1��1��'N2?$�?P�0N�>��@Q�  

3.2.4  AQ��?P�'C��O1�R#N2N��'�%0���1�2>P�O/�'O1#P�$N� 20 AQ��?P�?P#?ค/2#'2��1� O'0�O1�21�ค'O1� 
�1��O1� 2/���1���/#2$�?PN�? P$/�O1� /%A1/'1�N���์N�A P1�R��?P2N/�%2��2%� 2/��  /2�#?
�'�%0���O1�#?#2�%�2%Q��2%'� /%A1�O1��1��'N2?$�?P�0N�>��@Q�  

3.2.5 ค/%/2��1�O�'� �1�� 2O�'�/%A1�%1��%B��1�O�'� P�$ค 2�@��@��'�%0���N1ค/2#�'1�"1$ 

�O2�12/2% 2>P�O/�'O1# �2%�0���1� 1��B์O'0คB�"2 N#'O��2 %/#�@�2B�"2  ค/2#�'1�"1$
O'02/12�>"2 �1��CO��>�1�>�2�  

3.2.6  AQ��?P�'C�ค/%N/#202#�N1�2%N�%>�N�>�P��1��O��2 ค 2O�0� 2Q�"2ค��/� � 

3.2.7 ค/%�CO'%1�12 AQ��?P�'C�N AP1%1�12Pค%�2%O2�O'0ค/2#1B�#2#�C%�์�1��>�  

3.2.8       ค/%�1�� 2%/12O�'��'C�O'0�O1#C'�%0� 2O�'��'C� P�$%0�B�AP1N�O2�1�!2%์# 2�2��?P�>��N1  
�AP1�CO�CO'O�'� (�O2#?) 2�2��?P�>��N1 �?P�1Q�O�'��'C� O���1��?P�1Q�O�'��'C� O���1�O�'��'C�  
��>� A� O'0 1��B์�?P�'C� 

3.3 /?!"Bอ?%!1@0#@��@1N�1!1 

 �2%Q�O/1��B11��%2$�2��2%N�1�% �O1�#?/>�?�2%Q�O�?P�C��O1�N AP1Q/O#1P�Q�/N2N#'O��2�?PR�O#?ค/2#�'1�"1$ 
O'0R#N2N��'�%0���N12B�"2  ค/2#�'1�"1$O'02/12�>"2 �1��CO��>�1�>�2� %/#�@�2>P�O/�'O1# 

3.3.1 /2�Q�O/1��B11��%2$�2��2%N�1�%�O1�Q�O�2#ค 2O�0� 2/%A11O2�1>�ค 2O�0� 2�1��%#/>�2�2%N�1�% 
�%0�%/�N�1�%O'02/�%�์ /%A1�2#ค 2O�0� 2Q��'2��?P�@Q��0N�?$��1��%#/>�2�2%N�1�% 

3.3.1.1 /$B�Q�O/1��B11��%2$�2��2%N�1�%�N1��2%N�O�N�? P$/�2#�N/�N/'2�? P%0�BR/O���'2�� 2�1� 

�2%Q�O/1��B11��%2$�2��2%N�1�%O�N'0��>�/%A1Q/ON�O�R��2#ค 2O�0� 2�1�/�N/$�2�%2��2% 

3.3.1.2 �%�?�? P#?/'1��2�/%A1#?N/�B11�ค/%2�21$/N2#?�2%Q�O/1��B11��%2$�2��2%N�1�%R#N�%��2#
ค 2O�0� 2 Q/O/ >Nค%20/์22% >1��คO2�Q�N#'O��2 P�$/O1���>�1�>�2%�1��2�%2��2%/%A1
/O1���>�1�>�2%�?PR�O%1��2%%1�%1�%0��คB�"2 N AP1/>Nค%20/์22% >1��คO2� O'0N�O��'�2%/>Nค%20/์
R/ON�O�/'1��2� 
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3.3.1.3 �%�?�'�2%/>Nค%20/์22% >1��คO2�#?คN2N�>�#2�%�2��%>#2�22% >1��คO2�2C�2B�/%A1��/#2$ 

�?PN�?P$/�O1� Q/O�%/�21�/222N/�B�1��ั�/2O'0� 2N�>��2%O�OR�/%A1�O1��1� %/#�1Q��1��@��O1#C'
22N/�B�1��ั�/2O'0/>�?�2%O�OR�/%A1�O1��1�R/O  

3.3.2 /O2#Q�O/%A1#?R/OQ�ค%1�ค%1��@P�/1��B11��%2$�2��2%N�1�%�?P/O2#�'>� � 2N�O2 2N�11� /%A1#?R/O  
Q�ค%1�ค%1��2# %0%2��1��1�>/1��B11��%2$  .0. 2535 O'0��1�O�OR�N >P#N�>#  

3.3.3 �%�?�'>�N AP12N�11� /O2#Q�O/1��B11��%2$�2��2%N�1�%�?P�%0N�0คCNคO2/O2#Q�O /%A1Q/OQ�O�2#��>�
/1��B11��%2$�2��2%N�1�%�?P�%0N�0คCNคO2#?�O1� 2/���%>#2�22% >1��คO2�2C�2B�  

3.3.4 ค/%N'A1�Q�ONค%AP1� N�22%Nค#?O'01B��%�์ %/#�1Q�/>�?�2% N�22%Nค#?�?P�C��O1� P�$�%/�21�Nค%AP1� N�
22%Nค#?Q/O1$C NQ�2"2  %O1#�? P�0Q�O�2�R�O1$N2�#?�%02>��>"2  O'0Q/O��>�1�>�2#ค 2O�0� 2 

�1��%#/>�2�2%N�1�% �%0�%/�N�1�%O'02/�%�์  

3.3.5 R#Nค/%Q�O/1��B11��%2$�2��2%N�1�%/%A122%Nค#?1A P�#2��/N221���>��2#�1� N/O�O�N�0N�O�
ค 2O�0� 2�1�/�N/$�2�%2��2%�?PN�?P$/�O1�/%A1#?�O1#C'�2�/>�2�2%�?PN�O��?P$1#%1�%1�%1�  

3.3.6  ค/%Q�O%0���2%�%>/2%�1��2%01�%C A�O���2#�22��?PN/#202#N AP1'��2%Q�O/1��B11��%2$  

�2��2%N�1�%  

3.3.7 /1��B11��%2$�2��2%N�1�%�?P$1�ค�N/'A11$CNQ�"2��0�%%�B�@P�Q�OR#N/#�Q�ค%2/N�?$/ Q/O�>�Q/O2�>�
O'0N�O�Q�2�2��?PN�O�/1��B11��%2$�2��2%N�1�% /2�#?�2%N�'?P$��N2$"2��0�%%�B �O1�%0�B�O1#C'
Q/Oค%��O/��C��O1�  

3.3.8 �1�N�O�/1��B11��%2$�2��2%N�1�%O'022%Nค#?��>��N2� N N�O�21�2N/�Q�2�2��?PN�O��?P#?Pค%�2%O2�
N/#202#O'0#>��>�N AP1�O1��1��2%��N�AQ1��1�22%O�N'0��>�O'022#2%�ค/�คB#�2%/$>�Q�OR�O  
P�$R#N� 2Q/ON�>��2%��N�AQ1�2CNN#'O��2O'0R#NN�>�11��%2$�N1�Bคค'  

3.3.9 R#NN�O�22%Nค#?��>�N/'/1$CN���1Q��?PN/�A1�/N222%Nค#?��>���/%A1#?'1�1�0N�O���  

3.3.10 � 2�1�22%Nค#?�?PN/'A1�2��2%�2#/%A1R#NQ�OO'O/Q�'1�1�0�?PR#N�N1Q/ON�>��2%��N�AQ1�2CNN#'O��2O'0
2>P�O/�'O1#  

3.3.11 22%Nค#?1AP� N�N� � Q2#1�N�AQ1N '>� 22%� 2ค/2#2012� 22%1AP� N �?PR#NR�OQ�O�2��2%N�1�% Q/ON�O�  
O'0� 2�1��O/$/>�?�?P�C��O1� N AP1�O1��1��2%��N�AQ1�2CNN#'O��2O'02>P�O/�'O1#  

3.3.12 � 2ค/2#2012�Nค%A P1� N�22%Nค#?O'01B��%�์"2$/'1��2%Q�O�B�ค%1 Q�  O'0� 2�1�� Q2'O2��O/$ 

/>�?�?PR#N� 2Q/ON�>��2%��N�AQ1�2CNN#'O��2O'02>P�O/�'O1# 

3.3.13 "2��0�%%�B/1��B11��%2$�2��2%N�1�%/%A1"2��0�%%�B22%Nค#?�?PQ�O/#�/%A1R#NQ�OO'O/ ค/%� 2'2$ 
N A P1�O1��1��2%� 2�'1�#2Q�O/%A1� 2�1��O/$/>�?�? P�C��O1��2#�O1� 2/��/%A1�O1O�0� 2�1�
/�N/$�2��?PN�?P$/�O1�  
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3.3.14 /1��B11��%2$�2��2%N�1�%O'022%Nค#?�?PN2A P1#2"2 /%A1/#�12$B ค/%N�O�Q�2�2��?PN� 20  

O'0� 2'2$ N A P1�O1��1��2%� 2�'1�#2Q�O /%A1ค/%� 2�1��O/$/>� ?�? P� C��O1��2#�O1� 2/�� 

/%A1�O1O�0� 2�1�/�N/$�2��?PN�?P$/�O1�  

3.3.15 �CO��>�1�>�2�O'0�COค/�คB#�O1�#?ค/2#%COQ��2%Q�O/1��B11��%2$�2��2%N�1�%�?P�C��O1� P�$�O1�%CO�1�
01�%C A� �2%N'A1���>�O'011�%2�2%Q�O/1��B11��%2$�2��2%N�1�% �2%N'A1�Q�ONค%AP1� N�22%Nค#?
O'01B��%�์ O'0�O1�#?คB�2#�1�>�2#�%0�20�%0�%/�N�1�%O'02/�%�์�?PN�?P$/�O1�  

3.3.16 �C O��>�1�>�2�O'0�C Oค/�คB#�O1�#?ค/2#%C ON�? P$/�1��2%�O1��1���N1��2��2%Q�O/1��B11��%2$  

�2��2%N�1�%/%A122%Nค#? O'0�2%��# $2�2'N�AQ1��O�  

3.3.17 ��0��>�1�>�2��COQ�O/1��B11��%2$�2��2%N�1�% ค/%2/#N2AQ1�O2O'0%1�N�O21$N2�#>��>� O'0Q�O1B��%�์ 
�O1��1�11��%2$2N/��Bคค' N�N� �B��O1��1�22%Nค#? /�O2�2� �B�#A1 /#/� O'0O/N��2�O1��1�  

3.3.18 �CO N�/1��B11��%2$�2��2%N�1�%ค/%1$C NN/�A1'#�'1�N/'2 %0/1�'011�!BO��%0�2$2C N��N1� 
O'0R���N�AQ1�O�'�Q�'ONค?$�O'02>P�O/�'O1#  

3.3.19 �CO N�/1��B11��%2$�2��2%N�1�%�O1�12�� Q22%0�#O'0N�'?P$�N2AQ1�O2�1��?/'1��2% N� N2AQ1�O2  

�?P2/#Q2N��0 N��O1�� 2R��1�Q/O2012��B�ค%1Q� P�$�1�O$��2�N2AQ1�O2�?PQ�O���>  

3.3.20 ค/%#?1B��%�์��# $2�2'O'01B��%�์�O1��1�1B�1�>N/�B1$N2�ค%��O/�  N�N� � Q2$2'O2��2  
� Q22012� �%2$  

3.4 �@1�? �@1�1>&/%�@1(3>!�Nอ%�@1N�O&N�?P0/ 

#?�2%�1��2%�?P�?Q� AQ��?P�'C� %/#�@��ั��1$�2%�'>� Nค%AP1�#A1O'01B��%�์ O'0�2%� 2�1��1�N2?$ 
N AP1Q/O�2%��>�1�>�2�"2$Q�O�'��'C�#?�%02>��>"2  2N��'Q/OR�ON#'O��2�?P�'1�"1$ O'0#?คB�"2 
N/#202#�1��2%�%>P"ค R#N�%0���N12>P�O/�'O1# O'02B�"2  ค/2#�'1�"1$ O'02/12�>"2 
�CO��>�1�>�2� 

3.4.1 �%�?�'C�N�O� A�/#B�N/?$��1��O2//%A1�1� A�1A P� �O1�R#NN�2�1�1� N01�2� A� /%A1/1� A�1AP� 

�N1��2%N�%?$#�>�  

3.4.2  N#'O� 1��B์ค/%#2�2�O/'N��?PN�AP1�A1R�OP�$22#2%��%/�21�O/'N��?P#2 �%0/1�> O'0�%��2# 1��B์  
N�O� 1��B์�?P�%��2#ค/2#�O1��2%�1��'2� %2$'0N1?$��1�Q�"2ค��/� �  

3.4.3 /2�#?�2%ค'B�/%A1Nค'A1�N#'O� 1��B์�O/$/1��B11��%2$�2��2%N�1�% Q/OQ�O�2#/>�?�2%O'011�%2
�2#ค 2O�0� 2���'2��?P�@Q��0N�?$��1��%#/>�2�2%N�1�% O'0�1��@��O1#C'R/O  
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3.4.4  #?�2%�1��2%�?P�?Q��2%Q�O�B๋$O'022%�%1��%B��>� N AP1�O1��1�R#NQ/ON�>��2%��N�AQ1��1Q�Q��O2��B'>��%?$์ 
Nค#? O'0�2$"2 2CNN#'O��2Q�%0�1��?P�0� 2Q/OR#N�'1�"1$�N1�2%�%>P"ค O'0Q�O�B๋$�?P�@Q��0N�?$�
�1��%#/>�2�2%N�1�% �%0�%/�N�1�%O'02/�%�์  

3.4.5 /2�N�1�%�%� 2�B๋$1>��%?$์Q�ON1�Q�!2%์# �B๋$1>��%?$์�O1��N2��%0�/��2%/#1�/%A1$N1$2'2$   
P�$2#�C%�์ R#NQ�O2>P��1��N2$�1�ค�#2N�O��B๋$ O'0�1��@��O1#C'�?P%0�B/>�?�2% /1��?P O'0�N/�%0$0N/'2
� 2�B๋$1>��%?$์  

3.4.6   AQ��?PN�O�%1�12 �2# /%A1��$O2$�B๋$O'022%�%1��%B��>� /%A1 AQ��?P2 2/%1�/#1��B๋$1>��%?$์ �O1�O$� 
N�O�21�2N/� O'01$CNQ��%>N/��?PR#NN�>��2%��N�AQ1�2CN AQ��?P�'C�O'0O/'N�� Q2  

3.4.7 ค/%Q�O�B๋$Q/ON/#202#Q�11�%2�2#�'/>Nค%20/์�>� /%A1ค 2O�0� 2���'2�/%A1�1�2N/�%2��2% 

�?PN�?P$/�O1� 

3.4.8 ค/%�1�Q/O#?2�2��?PN�O�%1�12Nค%AP1�#A1O'01B��%�์�2%N�1�%N�O�21�2N/� �'1�"1$O'0�N2$  

�N1�2%� 2R�Q�O�2�  

3.4.9 ค/%�%/�21�Nค%A P1�#A1O'01B��%�์�2%N�1�%�?P�O1�1201$ค/2#N�?P$��%�Q��2%��>�1�>�2�  

�2#ค/2#N/#202# /2� �/N2#?ค/2#ค'2�Nค'A P1�ค/%�%1��%B��N1#O�#/%A1N�'? P$�Q/#N 
Q/O#?�%02>��>"2 �2##2�%�2��1�Nค%AP1�#A1O'01B��%�์�2%N�1�%N#AP1� 2#2Q�O�2�  

3.4.10  ค/%#?�2%�1��2%�2%�'>�Q�O�'� N AP1Q/OR�ON#'O��2�%��2#�O1� 2/���1�คCNคO2 N�N� �2%N'A1� AQ��?P
�2%�'C�R#N�0���1� 1��B์1AP� %0$0�'C� �2%� 2�1�/1� A� P%ค O#'� �@P�2N��'�N1คB�"2 �1�N#'O��2   

3.4.11 2N/��1� A��?P#?01�%C A�N�O2� 2'2$ค/%� 2�1��O/$/>�?O'0Q�2�2��?P�?PN/#202#/%A1�2#ค 2O�0� 2 

�1�/�N/$�2�%2��2%�?PN�?P$/�O1� P�$ค 2�@��@��'�%0���N12>P�O/�'O1#  

3.4.12 ค/%O$��1�N2?$O'02> P��1��?PR#NQ�O/%A1R#NN�? P$/�O1��1��2%�'>�Q/O�1�N�� %/#�1Q�#?�? P�> Q��$0  

Q/ON ?$� 1 /%A1%0�B�B��>Q��$0Q/O�1�N�� %/#�@�#?�2%'��1�N2?$�?PN�>��@Q�Q��%0�/��2%�'>�  

N�N� �2%� 2R�Q�O� Q2 %?R�Nค>' /%A1Q�O�%0P$��์1$N2�1AP�  

3.5 �@1N�O&N�?P0/O3>�@1'�>&?!>ห3?��@1N�O&N�?P0/ 

#?/>�?�2%N�O�N�?P$/O'0�2%��>�1�>/'1��2%N�O�N�?P$/�?PN/#202# N AP1Q/OR�ON#'O��2�?P#?คB�"2   
O'0�'1�"1$2 2/%1��2%�%>P"ค %/#�1Q�R#N2N��'�%0���N12>P�O/�'O1# 

3.5.1 �O1�N�O�N�?P$/�O��2�2#12$B�?PN/#202#O'0�2#'1�1�0�2%O���1��ั� N AP1'��2%2C�N2?$�1�
N#'O��2 N�AP1��2��2%%N/�/'N��1�N#'O�Q�O�'�  
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   1) �%�? 1��B์�2�?P#?'1�1�0�ั�O��N#AP12B�O�NQ/ON�O�N�?P$/N#AP1#?'1�1�0�1��?Q  
�) Q�N%>P#N/'A1�O'0%N/� O'0  

�) �ั� 2 2N/�Q� 3 2N/��1��O�N�'? P$�N�O�2?N/'A1� O'021�N��2?�1�N#'O�Q��ั��O1�? P 3  

�2�$1�'�#2/N2#?�2% 1��2�1�2?N�O#�?P�%��2# 1��B์ N�N� �2� 2 �2�2/ O'0�2O��  
2) �%�? 1��B์�2�?P#?'1�1�0�ั��O2��2��2%O��O'0 1��B์�?P#?'1�1�0�ั�R#NO��N#AP12B�O�NQ/ON�O�N�?P$/

N#AP1�O�O'0�ั�N�'?P$�N�O�2?� Q2�2'  

3.5.2 �2%N�O�N�?P$/�O1���>�1�>1$N2��C�2B�'1�1�0O'0N'A1�N�O�N�?P$/�O��?P�ั�R#N#?�2%N�O2� 2'2$�1�P%ค 
N AP1�O1��1��2%��N�AQ1��?P#?�'�N1ค/2#�'1�"1$�1��CO�%>P"ค  

3.5.3  �2%Q�ONค%AP1�N�O�N�?P$/O'0Nค%AP1��0N�20N#'O��2  ค/%�1Q�คN2�2%Q�O�2�1$N2�N/#202# N AP1R#N�N1Q/O 
N�>��'N2?$�N1คB�"2 N#'O��2   

3.5.4 ค/%� 2ค/2#2012�Nค%AP1�#A1O'01B��%�์�N1�O'0/'1��2%Q�O�2� N AP1R#NQ/ON�>��2%��N�AQ1� 

O'0�2%�0���1�/1��B1AP��?PR#NQ�NN#'O��2 N�N� 2N/��1��O� Q� N�'A1��ั� �>� />� �%2$ N#'O�/1� A� 
O'0�1��@��2%��>�1�>�2�  

3.5.5 1B��%�์ "2��0�%%�BO'0/12�B%1� AQ��?P21#�12�1�N#'O��2P�$�%� ค/%� 2�2�/12�B�?PR#N� 2Q/ON�>�
�2%��N�AQ1�  

3.5.6 ค/%/2��O��2�?PN�O�N�?P$/O'O/��/12�B%1�R#NQ/O21#�12�1� AQ��>� N AP1�O1��1��2%��N�AQ1�O'0%1�%1�
N#'O��2�?P%N/��2��ั�  

3.5.7  �%�?'�ค/2#�AQ��O��2 �ั��2 O'0N#'O��2P�$�2%�@P�O�� �O1�R#NQ/O21#�12�1� AQ�P�$�%� O'0�O1� 
#?�2%�O1��1���O'0� Q2คO2�  

3.5.8 �2%�0N�20N#'O��211��2��ั� �O1�� 2ค/2#2012�Nค%AP1��0N�20�N1�N A P1�O1��1��2%��N�A Q1� 

O'0�2%�0���1�N#'O��2 1��B์1AP�/%A12?1AP�  

3.5.9 �O1�� 2ค/2#2012�N#'O��2 N AP1��1�/1��B1AP��?PR#NQ�NN#'O��2 N�N� 2N/��1��O� Q� N�'A1��ั� �>� />� 
�%2$ N#'O�/1� A�O'0ค1�O$�N#'O�'?�11��2�N#'O��2�?P#?คB�"2   

3.5.10 �%�?�?P�O1��2%N�O�%1�12N#'O��2 �O1�'�ค/2#�AQ�N#'O��2Q/OR#NN�>� 10% P�$#/' /%A1� 2Q�#A1O'O/
N#'O��2R#N�>�#A1  

3.5.11  �2%'�ค/2#�AQ�N#'O��2ค/%� 2ค/2#2012�2�2��?P�?PQ�O'�ค/2#�AQ� /12�B%1� AQ� "2��0�%%�B 
Nค%AP1�#A1 O'01B��%�์�?P21#�12�1�N#'O��2P�$�%��B�ค%1Q��1Q��N1�O'0/'1��2%Q�O�2� N AP1�O1��1�
R#NQ/ON�>��2%��N�AQ1� 

3.5.12 �%%�BN#'O��2Q�"2��0�?P2012�O'0O/O� 22#2%�%0�2$12�20R�O  
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3.5.13 Q��%�?�?P22#2%�'�ค/2#�AQ�N#'O��2R�OR#NN�>� 5% P�$#/' O'02�2��?PN�O�%1�1222#2%�ค/�คB#
ค/2#�AQ�21# 1��์O'01B�/"C#> Q/O�%%�BN#'O��2Q�"2��0�%%�B�>�2�>�R�O  

3.5.14 /2�#?�2%�1��1 Q�คB�"2 �N1�� 2/�N2$ Q/Oค1�O$��1 Q�คB�"2 �1�N#'O��2�2#�O1� 2/��Q�
#2�%�2� 2>�คO2N�1�%�?P� 2/��2 2/%1�N#'O��2O�N'0��>� /%A1�2#�O1� 2/���1�คCNคO2  

3.5.15 /2�/>�?N�O�N�?P$/O'0�2%��>�1�>/'1��2%N�O�N�?P$/� 2Q/ON�>��BN� O'0N2?$�%��/� ค/%#?#2�%�2% 

N AP1'��'�%0���N1�%>N/��O2�Nค?$�  

3.5.16 �O1�O$�"2��0�%%�B�1�N2?$ 22%Nค#? O'0/1��B11��%2$�2��2%N�1�%1$N2��1�N���2�"2��0
�%%�BN#'O��2Q��2%N�O�N�?P$/O'0�2%��$O2$ N AP1�O1��1��2%��N�AQ1�  

3.5.17 ค/%#?#2�%�2%�O1��1�21�/์N'? Q$�R#NQ/ON�O2#2Q��%>N/���>�1�>�2�P�$N� 20�%>N/�N�O�N�? P$/ 
�0N�20 O'0�%%�B  

3.5.18 ค/%#?#2�%�2%�O1��1�21�/์ 2/0� 2N�AQ1 P�$N� 20Q��%>N/��%%�BO'0N�O�%1�12  

3.6  �@1�%0O@0 �@11/&1// O3>�@1N�O&1?�1@   
#?�2%�1��2%Q��2%��$O2$ �2%%/�%/# O'0�2%N�O�%1�12�?PN/#202# N AP1Q/OR�O N#'O��2�?P#?
คB�"2 O'0�'1�"1$2 2/%1��2%�%>P"ค  

3.6.1   ��$O2$N#'O��2�O/$ 2/�0�?P2012�O'0N/#202# 22#2%��O1��1�/%A1R#N�N1Q/ON�>��'N2?$�N1
คB�"2 O'0ค/2#�'1�"1$�N1�2%�%>P"ค  P�$R#NQ�O 2/�0�?P��$O2$/1��B11��%2$�2��2%N�1�% 
�B ๋$ /%A122%�%1��%B��>�Q��2%��$O2$N#'O��2 N A P1�O1��1��2%��N�A Q1��? PN�O�11��%2$�N1  

�2%�%>P"ค Q��%�?�?PR#N22#2%�O$� 2/�0Q��2%��$O2$R�O �O1�� 2ค/2#2012� 2/�0N AP1�O1��1�
�2%��N�AQ1��1��'N2/ 

3.6.2 ค/%O$�2�2��? P%/�%/#O'0N�O�%1�12N#'O��211��2�2�2��? PN�O��B ๋$ /1��B11��%2$�2�
�2%N�1�% /%A122%Nค#?1AP� N �1Q��?Q �%>N/�N�O�%1�12N#'O��2ค/%2012� �C�2B�'1�1�0 #?�2%
%0�2$12�20�? 22#2%��O1��1�11��%2$�2�2"2 O/�'O1# O'022#2%��O1��1��2%N�O2� 2'2$
�1�O#'�01�%CP%�N�O�O'021�/์ 2/0� 2N�AQ1�?P� 2Q/OคB�"2 �1�N#'O��2N2AP1#/%A1N2?$/2$  

3.6.3   �2%N�O�%1�12N#'O��2N A P1%1� 2/�N2$ �O1�N�O�%1�12Q��? PO/O� /2�"2��0�%%�B�� 2N'�  
O'0R#N/2��>���1� 12�20�N2$N�20�/� O'0R#NQ/ON#'O��2R�O%1�O2�O��P�$�%� N AP1%1�12
ค/2#�AQ�N#'O��2Q/OR#NN�>� 10% P�$#/' 

3.6.4  �1�/2�"2��0�%%�BN#'O��2Q�2�2��? PN�O�%1�12Q/ON�O�21�2N/� O'0#?�2%�? Q�N�N A P1�O1��1�  

�2%�0���1�N#'O��2 1��B์1AP�  
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3.6.5  ��2N�N#'O��2�2�2�2��?P%/�%/#�@�2�2��?P� 2/�N2$�O/$ 2/�0�?P2012�O'022#2%��O1��1�
R#NQ/ON#'O��2N�>�ค/2#�AQ�N >P#��0��2N� O'0�1��@��2%��2N����@�2�2��?P� 2/�N2$ 

3.7     &Bค3@�1 
  �CO��>�1�>�2�#?ค/2#%COค/2#N�O2Q��O2��2%�'>�O'02B�'1�1�0�?P�?N AP1Q/ON�>�ค/2#�'1�"1$�N1N#'O��2

O'0�CO��>�1�>�2� 2>P�1 2�/$ค/2#20�/� N AP12/12�>"2 �1��CO��>�1�>�2�  

3.7.1  �CO��>�1�>�2�#?ค/2#%COค/2#N�O2Q� /%A1R�O%1��2%�@�1�%#�?PN�?P$/�O1��1�'1�1�0�%0� 2 1��B์ �1��2 
O'0�2%��>�1�>�2��2%N�1�%�? P�?2 2/%1��2Q�2N/��? PN�? P$/�O1� %/#�1 Q�/>� ?�2%2 2%/�O�'� 

O'0�2%� 2�1�P%ค O#'� /1� A� O'001�%C A�1AP� N  

3.7.2  ค/%#?2> P�1 2�/$ค/2#20�/��O2�2B�'1�1�02N/��Bคค'�?PN ?$� 1O'01$C NQ�2"2 Q�O�2�R�O 
�2#/1��B�%02�ค์ 22#2%��O1��1��1�N2?$�N2�N R#NQ/ON�>��2%��N�AQ1�2CN AQ��?P�'C�O'0N#'O��2  

3.7.3  ค/%�1�Q/O#?2> P�1 2�/$ค/2#20�/� AQ��2� N�N� � Q2�AP# �?P 1�%0//N2���>�1�>�2��?PN/#202#O�N
�CO��>�1�>�2�  

3.7.4  �CO��>�1�>�2�N�?P$/�1�/1��B11��%2$�2��2%N�1�%ค/%R�O%1��2%�%/�2B�"2 1$N2��O1$�?'0 1 ค%1Q� 

3.8      Nอ�2@1 &?%#@��Oอ/C3 O3>�@1!@/2อ&  

�1��@��O1#C'O'0N�O�%1�12�1��@��N2� N �?P2 2ค1� Q��B��1Q��1��2%�'>� N AP1Q�ON�O�O�/�2� 

�2%�%1��%B�O'0 1��2�2%�'>� %/#�@�#?N1�22%/'1��2��?PQ�OQ��2%�2#21�R�O 

3.8.1  Nอ�2@1O3>&?%#@��Oอ/C3 

3.8.1.1 ค/%�1��@��O1#C'O'0%/�%/#N1�22%/'1��2�Q/Oค%��O/�2 2/%1��2%�'>�Q��?�2%�'>��1Q� N O'0'��AP1
�CO��>�1�>�2� P�$�1/1$N2��O1#C'�?Pค/%�1��@� R�OO�N  
1) �'�2%/>Nค%20/์� Q2O'0�>� (N#AP1#?ค/2#N2?P$��N1ค/2#�'1�"1$) (�O1 3.1.1 O'0�O1 3.2.1)  
2) �1��@��O1#C'22N/�B�1��ั�/2O'0/>�?�2%O�OR�/%A1�O1��1� (�%�?�'/>Nค%20/์� Q2 �>� O'0

22% >1��คO2�N�>�คN2#2�%�2�) (�O1 3.1.1 O'0�O1 3.2.1)  
3) /'1��2��2%� 2�1�� Q2O'0�>� (N#AP1#?ค/2#N2?P$��N1ค/2#�'1�"1$) (�O1 3.1.2 O'0�O1 3.2.2)  
4) �1��@��O1#C'%/12O�'��'C�O'0�O1#C'�%0� 2O�'��'C� (�O1 3.2.8)   
5) �1��@��O1#C'�2%Q�O/1��B11��%2$�2��2%N�1�% (�O1 3.3.1 O'0�O1 3.4.3)   
6) �'�2%/>Nค%20/์22% >1��คO2� (�%�?#?�2%Q�O/1��B11��%2$�2��2%N�1�%R#N�%�ค 2O�0� 2) 

(�O1 3.3.1) 
7) O/'N��?P#2�1�N#'O� 1��B์ (�O1 3.4.2)  
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 8)  �1��@��O1#C'�2%�'>��B๋$1>��%?$์Q�ON1�Q�!2%์# (�O1 3.4.5) 
 9) �1��@��O1#C'�2%Q�O�B๋$ (�O1 3.4.7) 

10) �1��@��O1#C'�2%� 2ค/2#2012�Nค%AP1�N�O�N�?P$/ Nค%AP1��0N�20 1B��%�์ O'0"2��0�?PQ�O 
      Q��2%N�O�N�?P$/O'0/'1��2%N�O�N�?P$/ (�O1 3.5.4)   

 11) �1��@��O1#C'�2%��2N� (�O1 3.6.5)   
 12) �%0/1�>�2%�@�1�%# (�%�?�?PR�O%1��2%�@�1�%#) (�O1 3.7.1) 
 13) �1��@�/1��?PN�O�N�?P$/ O'0�%>#2�N#'O��2 (�O1 3.5.1) 
 14) �O1#C'�2%� 2/�N2$N#'O��2 (�O1 3.8.2.2)  

15) �1��@��O1#C'�%>#2�N#'O��2�?P2C�N2?$ 22N/�BO'0O�/�2�O�O�ั�/2 �%�?N#'O��2#?�2%��N�AQ1�  
  (�O1 3.8.2.4 �O1 3.8.2.5) 

 16) �1��@��O1#C'�2%O�O�ั�/2�O1%O1�N%?$� (�O1 3.8.2.6) 

3.8.2 �@1!@/2อ& 

3.8.2.1 N#'O��2�?P1$CN%0//N2��2%�%%�B ��$O2$ O'0N�O�%1�12 N AP1� 2/�N2$ค/%#?�2%%0�B%BN�N#'O��2  
O'0�%>#2�N#'O��2N AP1Q/O22#2%��%/�21��?P#2�1�N#'O��2R�O  

3.8.2.2 Q��%�?#?�2%� 2/�N2$N#'O��2 �O1��1��@��O1#C'�CO%1��AQ1N#'O��2 /%A1O/'N��?P� 2N#'O��2R�� 2/�N2$ 
%/#�@��%>#2��?P� 2/�N2$  

3.8.2.3   ค/%N�O�%1�12�1��@��O1#C'�2%��>�1�>�2�O'0N1�22%2 2ค1��?PN�? P$/�O1��1��2%��>�1�>�2�R/O  

1$N2��O1$ 2 �? �>��N1�1� /%A1�2#�?P�C O�%0�1��2%/%A1�%0N�0คCNคO2�O1��2% N AP1Q/O22#2%� 

�2#21�O'0N%?$�คA�2>�คO2N#AP1N�>��ั�/2R�O  

3.8.2.4   �%�? �N#'O��2#?�2%��N�AQ1�/%A112�#?P1�22�2%��N�AQ1� ��N#'O��2N2?$คB�"2  R#N22#2%�
$1#%1�R�O ค/%O$�N#'O��2 %O1#�1��@��%>#2��?P2C�N2?$O'0�O1��1�R#NQ/O#?�2%� 2R�� 2/�N2$  

3.8.2.5   �%�?N#'O��2#?�2%��N�AQ1� ค/%2A�/222N/�B /2O�/�2�O�O�ั�/2 O'0#?#2�%�2%�O1��1�R#NQ/ON�>�� Q2
O'0Q/O#?�2%�1��@��O1#C' 

3.8.2.6 ค/%#?�2%O�OR��O1%O1�N%?$��?PN�?P$/�O1�O'0N�O��1��@��O1#C'�2%O�O�ั�/2�O1%O1�N%?$�  

4.  �OอO%>% @�@1'�>&?!>#@��@1N�1!1#?P ?2 @ห1?&�@ 

 �O1O�0� 2�2%��>�1�>�2��2%N�1�%�?P�?2 2/%1��2 #?%2$'0N1?$�1�>�2$R/OQ�"2ค��/� � 
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.@ค(%/� � 
(OหOP/ON'็%�Oอ/C3) 

�OอO%>% @�@1'�>&?!>#@��@1N�1!1#?P ?2 @ห1?&�@ 

Q��2%�'C��2 �CO�'C�ค/%#?ค/2#%COค/2#N�O2Q�Q��2%��>�1�>�?P�?2 2/%1��2 O'0N'A1�2"2 O/�'O1#�?PN/#202#
�N1�2%�'C� N A P1Q/O�O��2N�%>�N�>�P�R�O�?O'0R�O�'�'>��2#�? P�O1��2% P�$�2��O1#C'�2%0@�12�1�
#/2/>�$2'1$N�1�%022�%์ #?�O1O�0� 2�1��?Q 

�.1 2.@**AQ%#?P 

 - ค/%N'A1� AQ��?P�?PN�O��>�%N/����%2$ �>�N/�?$/���%2$ /%A1�>��%2$�?P%0�2$� Q2O'012�20R�O�? 
N�AP1��2��2R#N���N12"2 � Q2#2�/%A1� Q2�N/#�1� /2�#?� Q2�N/#�1� AQ��?P 1 /1� 12�#?�'� 2Q/O�2%N�%>�N�>�P� 

O'0�'�'>�'�'� O'0/2�� Q2�N/#�1��2� 3 /1� �O��22N/�Q/�N�0�2$  
 - ค/2#2C��1� AQ��?PR#NN�>� 1,250 m �2�%0�1�� Q2�0N' P�$/2��'C��2Q� AQ��?P2C��/N2�?Q �2�0#?  
' 2�O�N'O� O'0Q/O�'�'>�� P2  
 -  >�2%�2�@��'��คO2��1�22%Nค#?� 2�1�/1� A��?PQ�OQ� AQ��?P�N1��'C��2 P�$/2��'C��2/'1��O2/ 
�O2/P � �O2/!N2� /%A11O1$ 12�#?�'�1�22%Nค#?� 2�1�/1� A��?P��คO2�1$CNQ��>� N�N�  12�%2�?� (atrazine)  

�@P�#?�'�N1�2%N�%>�N�>�P��1��2 � 2Q/O�O��2R#N�1�/%A1�O��?P�1��2�2N/��2$R�  22%Nค#?� 2�1�/1� A��?PR#N#?
�ั�/2�'��คO2��1��O��2 R�OO�N 1'2ค'1%์ (alachlor) R�$C%1� (diuron) '>�C%1� (linuron) O'0N#P�'2ค'1%์ 
(metalachlor) 

�.2 )%  

 O#O/N2�2�0N�O� A���O'O� O�N�2�0N�%>�N�>�P�O'0Q/O�'�'>�R�O�?N#AP1#?�%>#2�� Q2��N ?$� 1   

1$CNQ��N/��%0#2� 650 mm �@� 800 mm P�$�O��2�?P���N12"2 �2%�2�� Q2R�O�?�1Q��0N�O��O��2�?P#?12$B
�%0#2� 30 /1��@Q�R� /2�#?����/�1�#2�Q�%0$0�1��2�O'0#?N#�#2�12�2N��'Q/O�1��2%N/��N1�  

�2%�2#N�2% O'0�2%21�Nค%20/์O2�'�'�N�AP1��2�#?�%>#2�O2�O���O1$ O'0N#AP1�O��2�>��ั�/#��1Q��O��2
�0�O1��2%� Q2'�'� P�$N� 201$N2�$>P�Q�%0$0N�O�N�?P$//2�#?����#2��0� 2Q/OR#N22#2%�N�O�N�?P$/�2R�O   
�ั��2�0#?ค/2#�AQ�#2��@Q� O'0N#AP1�ั��2O/O��0O���N2$ �1��2��?Q/2�#?����/�1�/%A1�����>��N1�1�/'2$/1� 

�0� 2Q/O�2N�O�P%คR�O�N2$ P�$N� 20P%ค%2�N�N2O'0' 2�O�N�N2 
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�.3 อB�ห.C/> 
 1B�/"C#>�?PN/#202#�N1�2%�1� �2%N�%>�N�>�P� O'0�2%11��1��1��21$CNQ��N/� 25◦C �@� 
30◦C P�$/2��'C��2Q�2"2 �?P#?1B�/"C#>� P2�/N2 15◦C �0� 2Q/O�O��2�1��O2 O'02N��'�N1�2%N�%>�N�>�P� 

Q�%0$0�'O2 

�.4 2 C'3C� 

 &�C�'C��2�?P2 2ค1��1��%0N�0R�$2N/�Q/�NN�O�&�C�O��� P�$N%>P#�'C��2R�O�1Q�O�N�'2�N�A1�
�B#"2 1��์���@�N�A1�N#12$� �@Q�1$CN�1�/1�����N�O�ค%1Q�O%�O'0�2%�%0�2$�1/�1��%>#2�� Q2��Q� AQ��?P 
/%A112��'C�Q�&�CO'O�Q��%�?�?P#?� Q2�'�%0�2� /%A1#?ค/2#�AQ�Q��>�N ?$� 1�'1�&�C�'C� O�Nค/%%0#1�%0/1� 
N%AP1�1B�/"C#>�?P� P2�/N2 15◦C Q���0�'C�O'0Q�%0$0�'O2 �@P�&�CO'O��022#2%��'C�R�O�1Q�O�NN�A1� &0�>�2$� 

�@�N�A1�#�%2ค# 1$N2�R%�O�2#�2%N'A1�&�C�'C��2 � 2N�O��O1�ค 2�@��@��%>#2�� Q2�� /%A1ค/2#�AQ� 

Q��>��?PN ?$� 1�'1�&�C�'C� O'0�2%�'1���Q��N/�N�O�N�?P$/N AP1Q/O22#2%��'>�N#'O��2�?P#?คB�"2   
'�ค/2#N2?$/2$�2�ค/2#�AQ�2C�Q�N#'O� �@P��0� 2Q/ON#'O��1�Q��ั� �ั�N�N2 O'0� 2Q/OคN2�%�Q�N#'O�2C� 

�@P��0� 2Q/ON#'O��2#?�'>P�N/#O� 

�.5 />$?�@1'3C�O3>�@1�? �@1O'3�'3C� 

 Q��2%�'C��2ค/%#?O��ค/�คB#�2%�'>�N AP1Q/OR�O�'>��'�%��2#/1��B�%02�ค์ P�$Q�O/'1��2%
��>�1�>�2��2%N�1�%�?P�? /%A1Q�O�O1#C'�2��2�/>�1$�?PR�O%1��2%$1#%1�/%A1�O1#C'�2��2�%2��2% /%A1�CON�?P$/�2�
�O2� A��1Q�N /%A1�O1#C'�2�คCNคO2 N AP1� 2/��#2�%�2%ค/�คB#Q�O�N'0�1Q��1��?P12�2N��'�%0��คB�"2 �1�
�'>��' 

 N�AP1��2�N#'O��2#?��2�N'O� �@��O1�#?�2%N�%?$#�>��?P�? P�$N�%?$#Q/O'0N1?$�%N/��B$  O'0$1�N�O�
�2%�N/$� 2�1�/1� A� P�$ค/%R��>�1$N2��O1$ 1 ค%1Q� O'0 %/��>�1?� 1 ค%1Q� Q2N�B ๋$%1� AQ�2C�% 16-20-0  

(/2� AQ��?PN�O��>�N/�?$/) /%A1 15-15-15 (/2� AQ��?PN�O��>��%2$) 11�%2 15 �>P'�%1#�N1R%N %0$0%0//N2�O�/  
70 cm �@� 75 cm $�%N1�/%A1R#N�OR�O (�O2/�O2�>��O1$ค/%$�%N1�N AP1�O1��1��2%'O#�1��O��2 O'0� 2Q/O  
%2��222#2%�$@�N�20�1��>�R�ON�O�1$N2��? O'0#?�2%� 2%BN�� 2�1�/1� A�O'0�'�Pค�) 

 �2%�'C� P%$N#'O��2�2� N N�O�O�/ /%A1Q�ONค%AP1��'C�O��P%$N�O�O�/ �@P��2%�'C��2N�O�O�/  

�0� 2Q/O22#2%��1��2%/1� A�O'0P%คO#'�Q�O�'��'C�R�O�N2$ O'0� 2Q/OR�ON#'O��2�?P#?คB�"2 �?  �'�'>�2C� 
11�%2N#'O� 1��B์2 2/%1� 1��B์�2�?P#?' 2�O�N�?P$/ 800 �%1#�N1R%N �@� 900 �%1#�N1R%N  1��B์O���>P� 500 �%1#�N1R%N 
�@� 600 �%1#�N1R%N �O2P%$N#'O��2�O/$#A1Q/O�'��>��2� N /�2R#NN�>� 5 cm Q/O� Q2�1��? O'0�?�22%� 2�1�
/1� A� N�N� 1'2ค'1%์ �2#11�%2O�0� 2 P�$�>��0�O1�#?ค/2#�AQ���0�?�22%� 2�1�/1� A� 

 �2%�CO'%1�12 Q��%>N/��?P�O��2�@Q�/�2O�N�12��1�O$�N#AP1�2#?12$B�%0#2� 21 /1� /%A1 

#?ค/2#2C��O��%0#2� 10 cm Q/O#?%0$0%0//N2��O��%0#2� 10 cm O'0N#AP1�2#?12$B 25 /1� �@� 30 /1�  
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�@P�N�O��N/��?P�O��2N%>P#11��1� Q/O� 2%BN�� 2�1�/1� A�P�$Q�O�2��2$/�O2�O2/P �  %O1#Q2N�B๋$$CN%?$ (2C�% 46-0-0) 
11�%2 5 �>P'�%1#�N1R%N (�O2Q2N�B๋$#2�N�>�R��0� 2Q/O�2N�A1Q� #?�2%N�%>�N�>�P��2#' 2�O�#2� O'0Q�Q/�N 
O�N�'�'>�� P2) 

�.6 �@1N�O&N�?P0/ 

  1��B์�ั�O�� Q/ON�O�N�?P$/N#AP1�ั�2B�O�N/%A1N/'A1��%0#2� 2 2N/�Q� 3 2N/��1��O� /%A1N#AP1�O��2 

Q�O�'�2N/�Q/�N�ั�N�'?P$��2�2?N�?$/N�O�2?N/'A1� P�$�ั��2�0N/'A1��2�Pค��O�R�$1� %O1#�1��2%21�N��2?
�1�N#'O��2Q��ั��?P 3 �1��2�$1� /2�N#'O�#?2?N�O#N�O#�?P�%��2# 1��B์ �@�N�?P$/�O�O'0#1�!N1��1Q��2�R/O 
Q�O�'� P�$/2�N�O��2� 2 O'0N#'O��?P 3 �1��2�$1�N�'?P$�N�O�2?� 2O2��/N2�ั��22B�O�NO'O/ 22#2%� 

N�O�N�?P$/R�O �@P��2%N�O�N�?P$/�2#%0$0N/'2�?PN/#202#�?Q�0�N/$'�ค/2#2C�N2?$�2��2%�?PN#'O�%N/�N�AP1��2�  

�ั�O��N#AP12B�O�NO'0�2%N�O�N�?P$/N#'O�1N1�N�>�R��@P�1$CN�?P2N/��'2$�1�' 2�O� 

  1��B์�ั�R#NO�N /%A1�ั��O2��2��2%O�� 22#2%��'N1$Q/O�ั�2B�O�N�1Q��O�Q�O�'� P�$Q/ON�O�N�?P$/
N#AP1�O�O'0�ั��2�1Q��O�N�'?P$�N�O�2?� Q2�2' 

�.7 �@1'้อ��?%� @�? O/3�0?!1C*A� 

  ค/%�%/�O�'�N�O�%0$0 P�$2 2%/��2%N�O2� 2'2$�1�/�1�O#'�01�%C�2 N�N� /�1�/N1Q��2 
/�1��1��>�Q�O'0�ั� P�$N� 20Q�%0$0�'O2 %0$011��1� O'0%0$0�>��ั� P�$12�N�O�/�1�O#'�11�
�2��O��2Q��%�?�?P$1�R#N ��2%%0�2�#2� /%A1�?� N�22%�O1��1�� 2�1�O#'��%0N"��C��@#�N1��?P�0�@�%0�1�
ค/2#N2?$/2$�2�N0%1��>� 

�.8 �@1�? �@1ห3?��@1N�O&N�?P0/ 

 /'1��2��2%N�O�N�?P$/�2O���1�#2�1Q��O�O'O/ �O1��2��O��2R/O�%0#2� 3 /1� �@� 7 /1� N AP1Q/O�ั�
O'0N#'O�O/O�N#'O�/'B��2�O���'2��ั� %O1#2 2/%1��2%�0N�20/%A1 %O1#2 2/%1��2%Q�ONค%AP1��/��O2/  

/%A1�1P/N�?$/�?P#?�2%�%1�%1�O'0��2��0O�%�Q/ON/#202#�1��2%�/��2 Q��%�? 1��B์�2�ั�O�� N#AP1�2� 

�O��2O/O�O'O/ �'2$�ั��0N�>�1O2 /2��O��2$1�1$CNQ�!N1�P1�22�?PN#'O��0%N/�/'N��0�O1$�/N2�2%R#NR�O#1�!N1� 
N#'O��2�?PR�O�2��2%�0N�20/%A1Q�ONค%AP1��/� Q/O� 2ค/2#2012�P�$Q�O�0O�%�%N1� N AP1Q/ON01�B N���  

O'0N#'O�/1� A�O$�11�#2�2�N#'O��2 
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.@ค(%/� � 
(OหOP/ON'็%�Oอ/C3) 

*?%$B์�@#@��@1คO@ 
 

�.1 �@O �*?%$B์อB&31@�$@%? 1 

'1>/?!>  
 �2O�� 1��B ์1B�'%2��2�? 1 ค1�N'A1� 1��B ์�%>2B��> N (pure line selection) �2�22$ 1��B์ Hnanni 

25/160 �@P�N�O� 1��B์�2�22�2%�%1�O/N�2/"2 N#?$�#2 P�$R�O%1�N#'O� 1��B์�2� FAO N#AP1�?  .0. 2528 
0C�$์/>�1$ A�R%N 1B�'%2��2�? � 2N�O2�%0N#>��'�'>��2#�1Q��1��2%�%1��%B� 1��B์ �?  .0. 2529 �@�  .0. 2534 
P�$�%#/>�2�2%N�1�%  >�2%�2Q/ON�O� 1��B์%1�%1� N#AP1/1��?P 19 #�%2ค# 2536 

3?�1�>N N%  
1) ��2�N#'O�Q/�N 2?O�� 2# P2N2#1 

2) �'�'>�N�'?P$ 139 �>P'�%1#�N1R%N 
3) �%>#2�� Q2#1�Q�N#'O� 50.3% 

4) ���2��N1P%คR/#O� 2�2�N�AQ1O�ค�?N%?$ �O2��2��N1/�1�/N1Q��2 R%�2/ O'0#/��>P� 

3?�1�>'1>� @*?%$B์ 
 '1�1�0' 2�O��1Q��%� O���>P� 3 �>P� �@� 5 �>P� �1�2?�2/1##N/� 12$B11��1� 32 /1� �@� 35 /1� '1�1�0
�ั�O�� 2  C �ั�N%?$��1/O��2'1� � 2�/� 1 �ั��N1�1�Q� ��2�N#'O�P� � Q2/�1� 1,000 N#'O� 3.16  g  

12$BN�O�N�?P$/ 80 /1� �@� 85 /1�  
2 C'3C�#?PNห/@>2/  
 �O�&�C�� N�A1�#?�2ค#�@��'2�N�A1�N#12$� O'0�'2$&�C��N�A1�2>�/2ค# 

*AQ%#?PO%>% @  
 �'C�R�O�1P/R�Q�2"2 �2%�'>��2�1��%0N�0R�$ 

�Oอค/11>/?�  
R#Nค/%�'C�Q��N/�N�A1� &0�>�2$��@�N�A1�#�%2ค# N�AP1��2��1�2�1��N1�N/�O2� O'0N�%>�N�>�P�

R#N�?N#AP1#?1B�/"C#>� P2 R#Nค/%N�O�N�?P$/N�>� 85 /1� N %20N#'O��0%N/�N2?$/2$ 
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�.2 �@O �*?%$B์อB&31@�$@%? 2 

'1>/?!> 
 �2O�� 1��B์1B�'%2��2�? 2 (A30-15) ค1�N'A1�22$ 1��B์�%>2B��>N (pure line selection) �2�22$ 1��B์ 
30-15 �@P�%1�#2�2� FAO N#AP1�? 2528 P�$0C�$์/>�1$ A�R%N1B�'%2��2�? �%0N#>��'�'>��2#�1Q��1��2%�%1��%B�
 1��B์ �?  . 0. 2535 �@�  .0. 2553 �%#/>�2�2%N�1�% >�2%�2Q/ON�O� 1��B์O�0� 2 N#AP1/1��?P 22 #�%2ค# 2556 

3?�1�>N N%  
1) 2?N#'O�O��2/$ 2# P2N2#1 

2) �'�'>�N�'?P$ 130 �>P'�%1#�N1R%N �@� 145 �>P'�%1#�N1R%N 
3) �%>#2�22%�O2�1�B#C'1>2%0 (antioxidants) 2C� (10,451 mg/kg) 2C��/N2 1��B์1B�'%2��2�? 1 

N�'?P$ 15% P�$N� 2022%N��2#>�2C��/N2 1��B์1B�'%2��2�? 1 N�'?P$ 15%  
3?�1�>'1>� @*?%$B์ 
 '1�1�0' 2�O��1Q��%� O���>P� 3 �>P� �@� 5 �>P� �1�2?�2/1##N/� 12$B11��1� 33 /1� �@� 36 /1� 
'1�1�0�ั�O�� 2  C �ั�N%?$��1/O��2'1� � 2�/� 1 �ั��N1�1�Q� #?���?P�ั��O1$ ��2�N#'O�P� � Q2/�1� 
1,000 N#'O� 2.99 g �%>#2�� Q2#1�Q�N#'O� 44.6% 12$BN�O�N�?P$/ 80 /1� �@� 85 /1�  
2 C'3C�#?PNห/@>2/  
 �O�&�C�� N�A1�#?�2ค#�@��'2�N�A1�N#12$� O'0�'2$&�C��N�A1�2>�/2ค# 

*AQ%#?PO%>% @  
 �'C�R�O�1P/R�Q� AQ��?P�'>��2�1��%0N�0R�$ P�$N� 20�1�//1�' �B%? O'0�1�//1�N �%�C%�์ 

�Oอค/11>/?�  
 /'?�N'?P$��2%�'C� 1��B์�?QQ� AQ��?P�?P#?�2%%0�2��1�P%คN�N2� 2�?P#?22N/�B�2�N�AQ1%2 Macrophomina 

phaseolina 
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�.3 �@  @*?%$B์อB&31@�$@%? 3 

'1>/?!>  
 �2� 2 1��B์1B�'%2��2�? 3 ค1�N'A1� 1��B์P�$� 2'C��2#�1P/�?P 2 �2��%0N�01>2%2N1'� 2�/� 253 22$ 1��B์ 
#2ค1�N'A1�P�$/>�? single seed descent ���@��1P/�?P 6 O'00C�$์/>�1$ A�R%N1B�'%2��2�?R�O� 2N�O2�%0N#>� 

�'�'>��2#�1Q��1��1��2%�%1��%B� 1��B์ �?  .0. 2530 �@�  .0. 2541 �%#/>�2�2%N�1�% >�2%�2Q/ON�O�
 1��B์%1�%1� N#AP1/1��?P 17 #>�B�2$� 2547  
3?�1�>N N%  

1) �'�'>��%0#2� 102-135 �>P'�%1#�N1R%N 
2) ��2�N#'O�Q/�N (1,000 N#'O� /�1� 3.03 g)  
3) �%>#2�22%�O2�1�B#C'1>2%02C� (antioxidants) (12,813 mg/kg) 
4) �%>#2��2�BOค'N�?$#2C� 0.73% 

3?�1�>'1>� @*?%$B์ 
 '1�1�0' 2�O��1Q��%� O���>P� 3 �>P� �@� 5 �>P� �1�2?�2/1##N/� 12$B11��1� 30 /1� �@� 32 /1� 
'1�1�0�ั�O�� 4  C �ั�N%?$��1/O��2'1� � 2�/� 1 �ั��N1�1�Q� N#'O�2?� 2��2� Q/�N N#'O�#?N�'A1�/BO# 

1 �1Q� �%>#2�� Q2#1�Q�N#'O� 49.9% 12$BN�O�N�?P$/ 80 /1� �@� 85 /1� R#N�O2��2��N1P%คR/#O� 2 O'0P%คN�N2� 2 

2 C'3C�#?PNห/@>2/  
 �O�&�C�� N�A1�#?�2ค#�@��'2�N�A1�N#12$� O'0�'2$&�C��N�A1�2>�/2ค# 

*AQ%#?PO%>% @  
 �'C�R�O�1P/R�Q�2"2 �2%�'>��2�1��%0N�0R�$ 
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�Oอค/11>/?�  
 R#Nค/%�'C�Q�O/'N��?P#?P%คN�N2� 2O'0P%คR/#O� 2%0�2�%B�O%�  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

�.4 �@  @*?%$B์ /�.18 (KU 18) 

'1>/?!> 
 �2� 2 1��B์ #�.18 (KU 18) N�O��2 1��B์O�O�?P 1��2O'0�%1��%B� 1��B์P�$Pค%��2%�%1��%B� 1��B์�2 
"2ค/>�2 A�R%N�2 ค�0N�1�% #/2/>�$2'1$N�1�%022�%์ P�$Q�O/>�?�2%ค1�N'A1�O���1��@��%0/1�> (pedigree 

selection) �2�คCN�2# col34 x �2� 2�ค%2/%%ค์ O'0R�OO�0� 2 1��B์ #�.18 �1Q�O�N�?  .0. 2536 

3?�1�>N N%  
1) N#'O�คN1��O2�Q/�N (1,000 N#'O� /�1� 3.0 g) #?N�'A1�/BO#�1Q�N�?$/O'0�>/�O2�2?� 2R#N'0'2$� Q2 

%2�2�>1%N1$ O'0#?�'>P�/1# 

2) �'�'>�N�'?P$ 148 �>P'�%1#�N1R%N 
3?�1�>'1>� @*?%$B์ 

'1�1�0' 2�O�N�?P$/ R#NO���>P� Q�2?N�?$/N�O# �1�2?�2/1##N/� 12$B�1��2� 36 /1� �N/�11��1� 70 /1� 
�ั�N�O�O�� 2  C �ั�N�>�O���%��1��O2# � 2�/� 1 �ั��N1�1�Q� (1 �O1 #? 2 �ั�) O'0N/?$�2'1�%1�' 2�O� 
12$BN�O�N�?P$/�%0#2� 85 /1� �@� 90 /1� #?'1�1�0�ั�O��N#AP12B�O�N �%>#2�� Q2#1�Q�N#'O� 48.2%  

2 C'3C�#?PNห/@>2/  
 &�C�O��� N%> P#�'C�R�O�1 Q�O�N�'2�N�A1�N#12$��@��'2�N�A1� &1"2ค# O'0&�CO'O�Q�N���?P#?  
� Q2�'�%0�2� 
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*AQ%#?PO%>% @  
 �'C�R�O�1P/R�Q�2"2 �2%�'>��2�1��%0N�0R�$ 

�Oอค/11>/?�  
ค/%N�O�N�?P$/Q�%0$0�?PN/#202#N AP1'��%>#2�N#'O�'?� (N#'O�1N1�) �2��2%N�O�N�?P$/�N1�%0$0  

�?PN#'O�2B�O�NN�O#�?P O'0'��2%2C�N2?$N#'O��2�'1�1�0�ั�O��N#AP12B�O�N  P�$ค/%N�O�N�?P$/N#AP1�2#?12$B
�%0#2� 85 /1� �@� 90 /1� �O�O'0�ั��2N�'?P$��2�2?N�?$/N�O�2?N/'A1� 2 2N/�Q� 3 2N/��1��O� O'0�ั��2�O1
�?P22#�1��2�$1�'�#2#?�2% 1��22?�1�N#'O�N�O#�?P�%��2# 1��B์ 

 

 
 

�.5 �@  @*?%$B์�?NอO/-07 (CM-07) 

'1>/?!> 
�2� 2 1��B์�?N1O#-07 (CM-07) N�O��2 1��B์O�O�?P 1��2O'0�%1��%B� 1��B์P�$Pค%��2%�%1��%B� 1��B์�2 

"2ค/>�2 A�R%N�2 ค�0N�1�% #/2/>�$2'1$N�1�%022�%์ O'02�2�1�/>�1$�B02"%�์ ค1�N'A1� 1��B์P�$/>�?�1��@�
�%0/1�>�2�คCN�2# KUsr6040 x China 2 R�O22$ 1��B์ TQ 8069 (KUsr6040 x China 2-3-2-2-1) O'022$ 1��B์ 
TQ 8069 R�O%1� %0%2��2��AP1�2�1�ค์�%0�2�2�2�1�/>�1$�B02"%�์/N2 CM-07  1��B์�?N1O#-07 R�O%1� 

�2%O�0� 2O'02N�N2%>#O�NN�1�%�%�1Q�O�N�?  .0. 2551 

3?�1�>N N% 

1) #?'1�1�0�ั��O2��2��2%O�� (shatter resistance) '��2%2C�N2?$�'�'>� 22#2%�N�O�N�?P$/ 

N#AP1�O�N�'?P$�N�O�2?� Q2�2'O'0O/O� O'0Q�ONค%AP1��1�%N�O�N�?P$//%A1Q�ONค%AP1�N�?P$/�/�R�O  
2) N#'O�#?��2�Q/�N 2?� 22�>� N�'A1�/BO#N#'O��1Q�N�?$/ 

3) �'�'>�N#'O�2C�N�'?P$ 360 �>P'�%1#�N1R%N 
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3?�1�>'1>� @*?%$B์ 
'1�1�0' 2�O�N�O��%� BN#�1Q��%� O���>P�� 2�/� 2 �>P� �@� 4 �>P� �1�2?�2/1##N/� 12$B�1��2�  

36 /1� �N/�11��1� 34 /1� '1�1�0�ั�O�� 2  C �ั�N�>�O���%��1��O2# � 2�/� 1 �ั��N1�1�Q� (1 �O1 #? 2 �ั�)  
O'0N/?$�2'1�%1�' 2�O� 12$BN�O�N�?P$/ 92-100 /1� #?'1�1�0�ั��O2��2��2%O�� 95% �1��2��?Q$1� ��ั��2 
�?P�'2$�ั��>�2�>��O/$�%0#2� 2-50 N�1%์N���์�N1�O� N#'O�#?��2�Q/�N2?� 22�>� N�'A1�/BO#N#'O��1Q�N�?$/ 
� Q2/�1� 1,000 N#'O� 3.49 g  
2 C'3C�#?PNห/@>2/  

&�C�O��� N%> P#�'C�R�O�1 Q�O�N�'2�N�A1�N#12$��@��'2�N�A1� &1"2ค# O'0&�CO'O�Q�N���?P#?  
� Q2�'�%0�2� 

*AQ%#?PO%>% @  
�'C�R�O�1P/R�Q�2"2 �2%�'>��2�1��%0N�0R�$�'C�R�O�1P/R�Q�2"2 �2%�'>��2�1��%0N�0R�$ 

�Oอค/11>/?�  
�2%�'C� %0$0%0//N2�O�/ค/%1$CN%0//N2� 70 cm �@� 75 cm N�AP1��2��%��O�N�O�O���%� BN#  

O'0/2�N�>�'# 2$B12�� 2Q/O�>P��?�/%A1/1�R�O   

 
 

�.6 �@  @*?%$B์ /�.21 (KU 21) 

'1>/?!> 
�2� 2 1��B์ #�.21 (KU 21) N�O��2 1��B์O�O�?P 1��2O'0�%1��%B� 1��B์P�$Pค%��2%�%1��%B� 1��B์�2 

"2ค/>�2 A�R%N�2 ค�0N�1�% #/2/>�$2'1$N�1�%022�%์ P�$Q�O/>�?�2%ค1�N'A1�O���1��@��%0/1�>�2�คCN�2# F1 

(KUsr6040 x KU 18) x F1 (KUTQ3007 x KUsr6040) �@P�22$ 1��B์�2� 2 KUsr6040 #?'1�1�0�ั��O2��2�
�2%O�� O'0�2� 2 1��B์ #�.18 O'022$ 1��B์ KUTQ3007 N�O��2� 2�ั�O���?P#?คB�"2 N#'O�%2�2�>1%N1$ 
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O'0�'>P�/1# Q��?  .0. 2554 ค1�N'A1�R�O22$ 1��B์ KUTQ8067 (F1 (KUsr6040 x KU 18) x F1 (KUTQ3007 
x KUsr6040)-4-1-21-8) �N1#2�2�Pค%��2%�%1��%B� 1��B์�2 #/2/>�$2'1$N�1�%022�%์ Q/O�A P122$ 1��B์ 
KUTQ8067 /N2 #�. 21 

3?�1�>N N% 

1) N#'O�#?%2�2�>1%N1$ �'>P�/1# Q�'ONค?$� 1��B์ #�.18 

2) N#'O�2?� 22�>� ��2�N#'O�คN1��O2�Q/�N N�'A1�/BO#N#'O��1Q�N�?$/ 

3) #?'1�1�0�ั��O2��2��2%O�� (shatter resistance) '��2%2C�N2?$�'�'>� 22#2%�N�O�N�?P$/ 

N#AP1�O�N�'?P$�N�O�2?� Q2�2'O'0O/O� O'0Q�ONค%AP1��1�%N�O�N�?P$//%A1Q�ONค%AP1�N�?P$/�/�R�O %/#�1Q�Q��2%�0N�20
N#'O��O/$Nค%AP1��/��O2/ Nค%AP1��/��1P/N/'A1� /%A1Nค%AP1��/��1P/N�?$/ N�'A1�/BO#N#'O��0R#NR�O%1�ค/2#N2?$/2$ 

3?�1�>'1>� @*?%$B์ 
'1�1�0' 2�O�N�?P$/ R#NO���>P� Q�2?N�?$/N�O# �1�2?�2/1##N/� 12$B�1��2� 33 /1� �N/�11��1� 32 /1� 

�ั�N�O�O�� 2  C �ั�N�>�O���%��1��O2# � 2�/� 1 �ั��N1�1�Q� (1 �O1 #? 2 �ั�) O'0N/?$�2'1�%1�' 2�O� 
12$BN�O�N�? P$/�%0#2� 114 /1� #?'1�1�0�ั��O2��2��2%O�� 98  % N#'O�#?2?� 22�>�คN1��O2�Q/�N  
N�'A1�/BO#N#'O��1Q�N�?$/ O'0�>/�O2� � Q2/�1� 1,000 N#'O� 3.98 g �'�'>�N#'O��%0#2� 304 �>P'�%1#�N1R%N 
2 C'3C�#?PNห/@>2/  

&�C�O��� N%> P#�'C�R�O�1 Q�O�N�'2�N�A1�N#12$��@��'2�N�A1� &1"2ค# O'0&�CO'O�Q�N���?P#? 
� Q2�'�%0�2� 

*AQ%#?PO%>% @  
�'C�R�O�1P/R�Q�2"2 �2%�'>��2�1��%0N�0R�$ 

�Oอค/11>/?� 
N�AP1��2��2� 2 1��B์ #�.21 N�O��2�?P#?12$BN�O�N�?P$/$2/�/N2�2 1��B์1A P� Q��N/�N�O�N�?P$/12�R�O%1�

�'�%0���2����?P��Q��N/�N�O�N�?P$/ � 2Q/OคB�"2 N#'O�'�'� 
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�.7 �@�@/*?%$B์/ห@2@1ค@/ 60 

'1>/?!>  
 �2�2/ 1��B์#/222%ค2# 60 ค1�N'A1��2��2�2/ 1��B์ T-85 �@P�� 2N�O2#2�2��%0N�01>�N�?$ �?  .0.2523 

�1� A�R%N �%#/>�2�2%N�1�%�'C�%/�%/#O'00@�12 1��B์�?P2�2�?��'1� A�R%N#/222%ค2# ค1�22$ 1��B์  
�?P#?12$B11��1� 28 /1� �@P�N%O/�/N2 1��B์ T-85 N�># O'0R#NO���>P� �?  .0. 2524 �@�  .0. 2525 ค1�N'A1� 1��B์
�%>2B��>N (pure line selection) ค1�O�/�?P#?ค/2#2# P2N2#1O'0#?'1�1�0�? � 2N�O2�%0N#>��'�'>��2#�1Q��1�
�%1��%B� 1��B ์Q��?  .0. 2526 �@�  .0. 2529 P�$�'C�N�%?$�N�?$�N�A Q1��O� N�%?$�N�?$�#2�%�2� 

 1��B์ N�%?$�N�?$� 1��B์Q��O1��>P� O'0N�%?$�N�?$� 1��B์Q�R%NN�1�%�%  �%#/>�2�2%N�1�% >�2%�2Q/ON�O� 

 1��B์%1�%1� N#AP1/1��?P 30 �1�$2$� 2530 

3?�1�>N N%  
1) ��2�N#'O�P�  
2) �'�'>��%0#2� 106 �>P'�%1#�N1R%N �@� 150 �>P'�%1#�N1R%N 
3) 12$BN�O�N�?P$/ 80 /1� �@� 85 /1� 

4) #?�%>#2�� Q2#1�Q�N#'O� 46.3% 

3?�1�>'1>� @*?%$B์ 
 ' 2�O��1Q��%� R#NO���>P� Q�คN1��O2�N%?$/ 2?N�?$/N�O# �1�2?�2/1#�# C 12$B11��1� 28 /1� �@� 30 /1� 
'1�1�0�ั�O�� 2  C �ั�N%?$��1/O���%��1��O2# � 2�/� 1 �ั��N1�1�Q� � Q2/�1� 1,000 N#'O�  2.90 g 
�%>#2�� Q2#1�Q�N#'O� 46.3% 12$B�@�/1�N�O�N�?P$/ 80 /1� �@� 85 /1� R#N�O2��2��N1P%ค%2O�O� P%คN�N2� 2  
P%คR/#O� 2 /�1�/N1Q��2 R%�2/ O'0#/��>P� 

2 C'3C�#?PNห/@>2/  
 �O�&�C�� N�A1�#?�2ค#�@��'2�N�A1�N#12$� O'0�'2$&�C��N�A1�2>�/2ค# 

*AQ%#?PO%>% @  
 �'C�R�O�1P/R�Q�2"2 �2%�'>��2�1��%0N�0R�$ 

�Oอค/11>/?�  
Q�2"2 12�20N$O��AQ� �01N1�O1�N1P%ค%2O�O� 1N1�O1�N1P%คN/?P$/ P%คN�N2� 2 P%คR/#O� 2 1N1�O1

�N1O#'�01�%C�2P�$N� 20 /�1�/N1Q��2 R%�2/ O'0#/��>P� Q�2"2 12�20O/O� ค/%N�O�N�?P$/N#AP112$B  
75 /1� N AP1�O1��1�N#'O�%N/�/'N�N2?$/2$ 
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�.8 �@�@/*?%$B์�?*3?2 1 (C Plus 1)  
'1>/?!> 

�2�2/ 1��B์�? '12 1 (C Plus 1) N�O��2 1��B์O�O�?P 1��2O'0�%1��%B� 1��B์P�$Pค%��2%�%1��%B� 1��B์�2 
"2ค/>�2 A�R%N�2 ค�0N�1�% #/2/>�$2'1$N�1�%022�%์ P�$/>�?�2%ค1�N'A1�O���1��@��%0/1�>  �2�คCN�2# 
KUds6111 x S20 P�$22$ 1��B์ KUds6111 N�O�22$ 1��B์�1�Pค%��2%/ #?'1�1�0�ั��0'1�2%O��/'1�2B�O�N 
(delayed shattering) 22$ 1��B์ S20 N�O�22$ 1��B์�1��%>11� Sesaco Corporation �%0N�02/%1�1N#%>�2 
#?'1�1�0�ั��O2��2��2%O�� (shatter resistance) �2�คCN�2#�1��'N2/ค1�N'A1�R�O22$ 1��B์ KUds6111x S20-3-1-15 
(KUsr6662) �@P��N1#2Q/O�AP1/N2 �2�2/�ั�R#NO��  1��B์�? '12 1 �@P�O�0� 2 1��B์Q��?  .0. 2546 

3?�1�>N N% 

1) #?'1�1�0�ั�R#NO�� (non-shattering /%A1 close capsule) O'0N#AP1�ั�O/O�N#'O�R#N�>�O�N��1�
O���'2��ั� (placenta) N�$N2�ั��0R�O$>�N2?$�N#'O� '��2%2C�N2?$�'�'>� 22#2%�N�O�N�? P$/N#A P1�O�
N�'?P$�N�O�2?� Q2�2'O'0O/O� O'0Q�ONค%AP1��1�%N�O�N�?P$//%A1Q�ONค%AP1�N�?P$/�/�R�O  

2) N#'O�#?2?�2/ ��2�Q/�N %2�2�>1%N1$ 

3) �'�'>�N#'O�2C��%0#2� 245 �>P'�%1#�N1R%N 
3?�1�>'1>� @*?%$B์ 

'1�1�0' 2�O�N�O��%� BN#�1Q��%� O���>P�� 2�/� 2 �>P� �@� 4 �>P� �1�2?�2/ 12$B�1��2� 36 /1�  
�N/�11��1� 30 /1� �ั�N�O�O�� 2  C �ั�N�>�O���%��1��O2# � 2�/� 1 �ั��N1�1�Q� (1 �O1 #? 2 �ั�)  
O'0N/?$�2'1�%1�' 2�O� 12$BN�O�N�?P$/ 98 /1� #?'1�1�0�ั�R#NO��N#AP12B�O�N N#'O�#?2?�2/��2�Q/�N � Q2/�1� 
1,000 N#'O� 3.40 g � Q2#1�Q�N#'O� 48.6% Q/O�'�'>�N#'O�2C��%0#2� 245 �>P'�%1#�N1R%N  
2 C'3C�#?PNห/@>2/  

&�C�O��� N%> P#�'C�R�O�1 Q�O�N�'2�N�A1�N#12$��@��'2�N�A1� &1"2ค# O'0&�CO'O�Q�N���?P#?  
� Q2�'�%0�2� 
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*AQ%#?PO%>% @  
�'C�R�O�1P/R�Q�2"2 �2%�'>��2�1��%0N�0R�$�'C�R�O�1P/R�Q�2"2 �2%�'>��2�1��%0N�0R�$ 

�Oอค/11>/?�  
�2%�'C� %0$0%0//N2�O�/ค/%1$CN%0//N2� 70 cm �@� 75 cm N�AP1��2��%��O�N�O�O���%� BN#  

O'0/2�N�>�'# 2$B12�� 2Q/O�>P��?�/%A1/1�R�O 

 
 

�.9 �@�@/*?%$B์�?*3?2 2 (C Plus 2) 
'1>/?!> 

�2�2/ 1��B์�? '12 2 (C Plus 2) N�O��2 1��B์O�O�?P 1��2O'0�%1��%B� 1��B์P�$Pค%��2%�%1��%B� 1��B์�2 
"2ค/>�2 A�R%N�2 ค�0N�1�% #/2/>�$2'1$N�1�%022�%์ P�$Q�O/>�?�2%ค1�N'A1�O���1��@��%0/1�> �2�คCN�2# 
KUds6111 x S20 P�$22$ 1��B ์ KUds6111 N�O�22$ 1��B์�1�Pค%��2%/ #?'1�1�0�ั��0'1�2%O��/'1�2B�O�N 
(delayed shattering) 22$ 1��B์ S20 N�O�22$ 1��B์�1��%>11� Sesaco Corporation �%0N�02/%1�1N#%>�2 
#?'1�1�0�ั��O2��2��2%O�� (shatter resistance)  �2�คCN�2#�1��'N2/ค1�N'A1�R�O22$ 1��B์ KUds6111  

xS20-1-1-2 (KUsr6660) �@P�N�O�22$ 1��B์ ?P�O1��1�22$ 1��B์ KUsr6662 ( 1��B์�? '12 1) �N1#2Q/O�AP122$ 1��B์ 
KUsr6660 /N2 �2�2/�ั�R#NO��  1��B์�? '12 2 �@P�O�0� 2 1��B์Q��?  .0. 2547 

3?�1�>N N% 

1) #?'1�1�0�ั�R#NO�� (non-shattering /%A1 close capsule) O'0N#AP1�ั�O/O�N#'O�R#N�>�O�N��1�
O���'2��ั� (placenta) N�$N2�ั��0R�O$>�N2?$�N#'O� '��2%2C�N2?$�'�'>� 22#2%�N�O�N�? P$/N#A P1�O�
N�'?P$�N�O�2?� Q2�2'O'0O/O� O'0Q�ONค%AP1��1�%N�O�N�?P$//%A1Q�ONค%AP1�N�?P$/�/�R�O %/#�1Q�Q��2%�0N�20N#'O�
�O/$ค%AP1��/��O2/ Nค%AP1��/��1P/N/'A1� /%A1Nค%AP1��/��1P/N�?$/ N�'A1�/BO#N#'O��0R#NR�O%1�ค/2#N2?$/2$ 
1$N2�R%�O�2# 12� ��ั��?P�'2$O$��2��1� (�ั��O2��2��2%O��) �%0#2� 1% �@� 3% 
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2) �ั�Q/�N�/N2 1��B์�? '12 1 N#'O�#?2?�2/ ��2�Q/�N %2�2�>1%N1$ O'0#?�%>#2�22%�O2�1�B#C'1>2%0 
(N��2#>�O'0N��2P#'>�) 2C��/N2 1��B์�? '12 1 Q/O�'�'>�N#'O�2C��%0#2� 308 �>P'�%1#�N1R%N 
3?�1�>'1>� @*?%$B์ 

'1�1�0' 2�O�N�O� BN#�1Q��%� O���>P�� 2�/� 2 �>P� �@� 5 �>P� �1�2?�2/ 12$B�1��2� 39 /1� �N/�11��1� 
30 /1� �ั�N�O�O�� 2  C �ั�N�>�O���%��1��O2# � 2�/� 1 �ั��N1�1�Q� (1 �O1 #? 2 �ั�) O'0N/?$�2'1� 

%1�' 2�O� Q�O'0�ั�#?2?N�?$/N�O#�/N2 1��B์�? '12 1 12$BN�O�N�?P$/ 101 /1� #?'1�1�0�ั�R#NO��N#AP12B�O�N 
1$N2�R%�O�2# 12� ��ั��?P�'2$O$��2��1� (�ั��O2��2��2%O��) �%0#2� 1% �@� 3% N#'O�#?2?�2/ 

��2�Q/�N � Q2#1�Q�N#'O� 47.5%  

2 C'3C�#?PNห/@>2/ 

&�C�O��� N%>P#�'C�R�O�1Q�O�N�'2�N�A1�N#12$��@��'2�N�A1� &1"2ค# O'0&�CO'O�Q�N���?P#?
� Q2�'�%0�2� 

*AQ%#?PO%>% @  
�'C�R�O�1P/R�Q�2"2 �2%�'>��2�1��%0N�0R�$ 

�Oอค/11>/?�  
�2%�'C� %0$0%0//N2�O�/ค/%1$CN%0//N2� 70 cm �@� 75 cm N�AP1��2��%��O�N�O�O���%� BN#  

O'0/2�N�>�'# 2$B12�� 2Q/O�>P��?�/%A1/1�R�O 

              
 

�.10 �@�@/*?%$B์�?NอO/-53 (CM-53) 

'1>/?!> 
�2�2/ 1��B์�?N1O#-53 (CM-53) N�O��2 1��B์O�O�?P 1��2O'0�%1��%B� 1��B์P�$Pค%��2%�%1��%B� 1��B์�2 

"2ค/>�2 A�R%N�2 ค�0N�1�% #/2/>�$2'1$N�1�%022�%์ O'02�2�1�/>�1$�B02"%�์ ค1�N'A1� 1��B ์P�$  

/>�?�1��@��%0/1�>�2�คC N�2# KUsr4001-1-1-1 x Guatemala  22$ 1��B์ KUsr4001-1-1-1 #?'1�1�0�ั� 

R#NO�� 2N/�22$ 1��B์ Guatemala N�O� 1��B์�ั�O�� 22$ 1��B์ N1O#N�1Q� 2 22$ 1��B์ #?N#'O���2�Q/�N ค1�N'A1�
R�O22$ 1��B์ KUAOX 24 (KUsr4001-1-1-1 x Guatemala 75-6-2-10)  �N1#222$ 1��B์ KUAOX 24 R�O%1�
 %0%2��2��AP1�2�1�ค์�%0�2�2�2�1�/>�1$�B02"%�์/N2 CM-53 �2�2/ 1��B์�?N1O#-53 R�O%1��2%O�0� 2O'0
2N�N2%>#O�NN�1�%�%�1Q�O�N�?  .0. 2553 
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3?�1�>N N%  
1) #?'1�1�0�ั��O2��2��2%O�� (shatter resistance) '��2%2C�N2?$�'�'>� 22#2%�N�O�N�?P$/ 

N#AP1�O�N�'?P$�N�O�2?� Q2�2'O'0O/O� O'0Q�ONค%AP1��1�%N�O�N�?P$//%A1Q�ONค%AP1�N�?P$/�/�R�O %/#�1Q�Q��2%�0N�20
N#'O��O/$ค%AP1��/��O2/ Nค%AP1��/��1P/N/'A1� /%A1Nค%AP1��/��1P/N�?$/ N�'A1�/BO#N#'O��0R#NR�O%1�ค/2#N2?$/2$ 

2) N#'O�#?��2�Q/�N 2?�2/ �'�'>�N#'O�2C��%0#2� 317 �>P'�%1#�N1R%N 
3?�1�>'1>� @*?%$B์ 

'1�1�0' 2�O�N�O��%� BN#�1Q��%� O���>P�� 2�/� 2 �>P� �@� 3 �>P� �1�2?�2/ 12$B�1��2� 33 /1�  
�N/�11��1� 33 /1� �ั�N�O�O�� 2  C �ั�N�>�O���%��1��O2# � 2�/� 1 �ั��N1�1�Q� (1 �O1 #? 2 �ั�)  
O'0N/?$�2'1�%1�' 2�O� 12$BN�O�N�?P$/ 108 /1� �@� 112 /1� #?'1�1�0�ั��O2��2��2%O�� 99% P�$N#AP1�ั�2B�O�N
�'2$�ั�1O2N'O��O1$ N#AP1� 2�ั�#2��21��2%%N/��1�N#'O��2��ั�P�$�2%N�$N2�ั�O'0� 2�ั�#2ค/ P2�'2$�ั�'� 
 �/N2#?N#'O�ค�N/'A11$CNQ��ั��%0#2� 99% N#'O�#?��2�Q/�N 2?�2/ � Q2/�1� 1,000 N#'O� 4.16 g Q/O�'�'>�
N#'O�2C��%0#2� 317 �>P'�%1#�N1R%N 
2 C'3C�#?PNห/@>2/ 

&�C�O��� N%> P#�'C�R�O�1 Q�O�N�'2�N�A1�N#12$��@��'2�N�A1� &1"2ค# O'0&�CO'O�Q�N���?P#?  
� Q2�'�%0�2� 

*AQ%#?PO%>% @  
�'C�R�O�1P/R�Q�2"2 �2%�'>��2�1��%0N�0R�$�'C�R�O�1P/R�Q�2"2 �2%�'>��2�1��%0N�0R�$ 

�Oอค/11>/?� 
�2%�'C� %0$0%0//N2�O�/ค/%1$CN%0//N2� 70 cm �@� 75 cm N�AP1��2��%��O�N�O�O���%� BN#  

O'0/2�N�>�'# 2$B12�� 2Q/O�>P��?�/%A1/1�R�O 
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.@ค(%/� ค 
(OหOP/ON'็%�Oอ/C3) 

ห%N/0 

 
/�N/$O'021�'1�1�์�?PQ�OQ�#2�%�2��?Q O'0/�N/$ SI (International System of Units /%A1 Le Système 

International d’ Unitès) �?P$1#%1�Q/OQ�OR�O #?�1��?Q 
 

1@0�@1 �APอห%N/0 2?ญ3?�1�์ห%N/0 

#/' �%1# (gram) g 

 �>P'�%1# (kilogram) kg 

ค/2#$2/ #>''>N#�% (millimeter) mm 

 N���>N#�% (centimeter) cm 

�%>#2� #>''>�%1#�N1�>P'�%1# 

(milligram/kilogram) 

mg/kg 
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