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HFLPO�3M�7wL7F V�S7LM7�3S�H3MA6G87�T76B�E75�V3MPLVFBP�PL4 MA�[v�g#[vvlC�7QQ43e a7F8O

u\\�5QBV B5�3S�S 5SB5�EB4B�S3LMP� MV8LP MA�h�5QBV B5�3S�5F MA�47O5�7MP�3MB�5QBV B5�3S�B8BVF4 V�47O?
^GB�B8BVF4 V�47O�1$�
����	���"��(��9�7MP�7�5QBV B5�3S�S7MF7 8�47O�1$���������

�9�EB4B�4B5F4 VFBP
F3�FGB�a3LFG�3S�H3MA6G87�T76B�7MP�V375F78�74B75�3S�H3MA6G87�R43b MVB?��^GB�PE74S�5V78O�5F MA
47O�1)���������
��������9�E75�E PB8O�P 5F4 KLFBP�S43a�FGB�V375F78�74B75�3S�H3MA6G87�LQ�F3�FGB
83EB4� MMB4�Q74F�3S�FGB�876B�1^G78B�TL7MA9?_3EBbB4C F�E75�7KLMP7MF8O�S3LMP� M�FGB�3LFB4�Q74F�3S
H3MA6G87�T76B�1^G78B�H7Q�H3MA6G879?��^GB�EG QF7 8�5F MA�47O�1*�
����������(���9�7MP�V3EF7 8�47O
1�������	�������	�9�EB4B�7853�S3LMP� M�FGB� MMB4�Q74F�3S�FGB�876B?

12�345�132
H3MA6G87�876B� 5�7�874AB5F�87A33M� M�^G7 87MP?��rF� 5�5 FL7FBP� M�H3LFGB4M�Q74F�3S�FGB

V3LMF4OC�7QQ43e a7F8O�[Cg\\�6 83aBFB45�S74�S43a�]7MA636?��^G 5�K3PO�3S�E7FB4�5L443LMPBP�KO�FG4BB
Q43b MVB5C�H3MA6G87C�R7FF78LMA�7MP�`7634M54 FG7aa747U?��H3MA6G87�T76B� 5�83V7FBP�7F�T7F?���\��
`�F3���u\��`�7MP�T3MA?�[\\�\���m?�F3�[\\�����m?C��F3F78�5L4S7VB�74B75� 5�7K3LF�v�Cl�\�GBVF745?
^GB�876B� 5�5LKV8755 S BP� MF3�FG4BB�74B75���^G78B�`3 �EG VG�G75�gC�\\�GBVF745C��^G78B�TL7MA
1rMMB4�876B9�G75���Cg�\�GBVF745�7MP�^G78B�H7Q�H3MA6G87�1�LFB4�876B9�G75�[�Cl\\�GBVF745?��^GB5B
FG4BB�74B75�74B� MFB4V3MMBVFBP�KO�M7443E�VG7MM785?��^GB�83EB5F�3S�^G78B�H7Q�H3MA6G87� 5�FGB
a3LFG�3S�FGB�876B�FG7F�3QBM5� MF3�FGB�DL8S�3S�^G7 87MP��1^336E M75�7MP�H 4 a3MF7Q34M�[v��9?
HFLPO�3M�5F MA47O5�3S�H3MA6G87�876B� 5�7�Q74F�3S�FGB�4BQ34F�3S�FGB�2 5GB5�3S�H3MA6G87�T76B�FG7F
G75�KBBM�V3MPLVFBP�5 MVB�[v�h?
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7�1
8��
24�67934�
^GB�S 5G�5QBV BaBM5�V7LAGF�KO�a7MO�6 MP5�3S�S 5G MA�AB745?��m8BVF4 V�47O�E75�V7LAFG�KO

5BF�K7A�7MP�V375F78�F47E8C��S7MF7 8�47O�KO�G336C�PE74S�47O�KO�F47QC�5BF�K7A�7MP��#u�VBMF4 aBFB45
aB5G�5 IB�A 88�MBF?��^GB�875F��FE3�47O5C�EG QF7 8�7MP�V3EF7 8�47O�EB4B�V7LAGF�KO�G336CEG VG�u#�
VBMF4 aBFB45� M�5 IB�7MP�g\#�\�VBMF4 aBFB45�aB5G�5 IB�A 88�MBF?�RG3F3A47QG5�3S�S 5GB5�EB4B�F76BM
 M��S4B5G�V3MP F 3M?��`LaKB4 MA��E75�7QQ8 BP�F3�B7VG�57aQ8B?�2 5G�57aQ8B5�EB4B�Q4B5B4bBP� M
g\���S34a78 M�S34�g\�P7O5�7MP�FGBM�F47M5SB44BP��57aQ8B5�F3�[\��S34a78 M�7MP�6BQF� M�FGB�`7F 3M78
rM5F FLFB�3S�W375F78�@wL7VL8FL4B�NL5BLa�S34�SL4FGB4�5FLPO?��HF7MP74P�aB75L4BaBMF�7MP�V3LMF5
EB4B��S3883EBP�N3M638Q475 F�1[v�h9�7MP�^7M LVG �1[vv[9?

�7�58��
24�41��5��132
$�
����	���"��(��� 5�EB88�P 5F MA 5GBP�KO�FGB�7K5BMF�3S�P34578�S MCP34578�5L4S7VB� 5�8 AGF

K43EM�7MP�FGB�B8BVF4 V�34A7M� 5�P 5F MA 5GBP�3M�FGB�bBMF478�5 PB�75�PB5V4 KBP�KO�N3M638Q475 F
1[v�h9?^G 5�5QBV B5�5BBa�F3�KB�474B8O�S3LMPBP�7MP�P 5F4 KLFBP�783MA�FGB�V375F78�5B7�3S�H3LFGB5F
@5 7�1N3M638Q475 FC[v�h9�$���������

�� 5�V3aa3M8O�S3LMPBP� M�F43Q V78�5B7�S43a�H3LFGO�@S4 V7
1Ha FGC[vlu9�F3�@L5F478 7�1D47MFC[v�g9?�2 5G�G75�43LMP�P 5VC�K43EM�F3�8 AGF�K43EM�E FG�EG FB�K8LB
5Q3F5�7K3LF�BwL78�F3�BOBC5V7FFB4�3M�P34578�5L4S7VB�7MP�FE3�Q74788B8�K8LB�8 MB5�783MA�5 PB5�3S
V7LP78�S M�75�PB5V4 KBP�KO�Ha FG�1[vlu9�C�D47MF�1[v�g9�7MP�N3M638Q475 F1[v�h9?� �)�������

�
��������� 5�FGB�a35F�V3aa3M�7MP�7KLMP7MF��47O� M�H3MA6G87�T76B�7MP�V375F78�74B75�?rF�G75
E PB8O�P 5F4 KLFBP�S43a�fBP�HB7C�H3LFGB75F�@5 7�F3�WG M7�1Ha FGC[vhu9C�1N3M638Q475 FC[v�h9?�rF� 5
FGB�5a788B5F��47O�S3LMP� M�FGB�876B?�^GB�PE74S�5V78O�5F MA47O�G75�FGB�P 5V��8BMAFGC�l�#[[[�aa?
E FG�7�Q3 MF�5M3LFC�5G34F�F7 8C�EG Q�8 6BC�7K3LF��3MB�7MP�3MB�G78S�3S�P 5V�8BMAFG?�� *�
����������(���

7MP��������	������	��+�FGB�K A�47O5�EG VG�G7bB�FGB�7QQ43e a7FB�EB AFG�3S�[u�#[l��6 83A47a5C
EB4B�S3LMP� M�FGB� MMB4�876B�1WG33MG7Q74MC[vvu9?�^GB�874AB�5 IB�FG7F��G75�KBBM�V7LAGF�E75�u�
6 83A47a5��1WG33MG7Q74MC[vvu9?�]BFEBBM�FGB5B�FE3�5QBV B5C�*!�����(����� 5�wL FB�V3aa3M8O�S3LMP
 M�FGB�876B�KLF�����!����	�� 5�bB4O�474B?�@MM7MP78B1[v[l9C�_3471[vgh9�7MP�Ha FG1[vhu9��4BQ34FBP
FGB�Q4B5BMVB�3S�FGB5B�FE3�5QBV B5� M�FGB�876BC�LMS34FLM7FB8OC�FGB4B�E75�M3�P7F7�7b7 87K8B�3M�FGB
MLaKB4�3S�FGB�S 5GB5�FG7F�G7P�KBBM�V7LAGF��7F�FG7F�F aB?�rM�[vv[C��C\\\�6 83A47a5�3S�FGB5B�FE3
47O5�G7P�KBBM�V7LAGF�7MP�3FGB4�uC\\\�6 83A47a5��a34B� M�[vvg�1WG33MG7Q74MC[vvu9?�@8FG3LAG
FGB4B� 5� MV4B75 MA� M�FGB�MLaKB4�3S�FGB�47O5�G7P�KBBM��V7LAGF� M�[vvgC�G3EBbB4C�3M8O�3MB� �!

���	���E75��S3LMP�1WG33MG7Q74MC[vvu9?�mbBM�FG3LAGCFGB�F aB�G75�Q755BP�S34��\�OB745C�FGB5B
FE3�47O5�5F 88�5L4b bB� M�FGB�H3MA6G87�T76BC�FG 5�a7O� MP V7FB�FGB4B� 5�M3�VG7MAB�3M�FGB 4
BV383A V78��G7K F7F?
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JE74S�47O��������������������������� ���	��!*��t	��C�	�!���1R87�67�KBM�FL6�F7�C67�K7MA9
N7FB4 78�Be7a MBP���`rW@�[\u�C�[�5QBV aBMC�P 5V�8BMAFG��l?v�aa?�H3MA6G87�S 5Ga746BFC

g\�@Q4?�[v����`rW@�[�u�C�[�u�#[�F3��C��h�5QBV aBMC�P 5V�8BMAFG�l�?�#[[[?v�aa?C�^78B�H7Q
H3MA6G87C�^47QC�[\�N74?�[vvg�?1R87FB�r9?

J 7AM35 5���J 5V�5LK4G3aK3 PC�5M3LF�Q3 MFBPC� F5�8BMAFG�7QQ43e a7FB8O�FE VB� M� MFB43K F78
5Q7VB?��HQ 47V8B�7K3LF�BwL785�F3�BOB?��^7 8�EG Q#8 6B�3MB�7MP�3MB�G78S�F aB�3S�P 5V�8BMAFGC�E FG3LF
VLF7MB3L5�S38P?��HQ MB5�3M�7MFB4 34�Q74F�3S�F7 8C�[#g�5B447FBP�5Q MB5?���M S34a�K43EM�3M�P34578
5L4S7VBC�bBMF478�5L4S7VB�EG FB?

JB5V4 QF 3M����R43Q34F 3M�aB75L4BaBMF�3M�^7K8B[?
J 5V�5LK4G3aK3 PC�P 5V�E PFG�v[?���3S�P 5V�8BMFG?��mOB�7MP�5Q 47V8B�7K3LF�BwL78� M

8BMAFGC�l?���7MP�u?v��3S�P 5V�E PFGC�4B5QBVF bB8O?��N3LFG�E PFG�[g?���3S�P 5V�E PFG?��28334�3S
a3LFG�E FG�g�KLVV78�Q4BVB55B5C�M7578�S87Q�BMF4 B?��^7 8�[?g#[?u�F aB5�3S�P 5V�E PFGC�E FG3LF�S38P?
H3aB�5G34F��S87F�5Q MB5C�M3MB�F3�h�5Q MB5�3M�K75B�3S�F7 8C�[#g�83MA�5B447FBP�5Q MB5�3M�7MFB4 34�Q74F
3S�F7 8?

,;�������
��	�����
��<�+GI?B�&CJDE ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;  )F!+G�4)HG)I!A)%
zG Q�F7 8�5F MA�47O����������� 	��!*���	��!**Z���%}+�1R87�67�KBM�673C67�KBM�M7a�ULBP9
N7FB4 78�Be7a MBP���`rW@�[��uC�[��lC�g�5QBV aBM5C�P 5V�8BMAFG�ugl�aa?�1a78B9�7MP�u��

aa?��1SBa78B9�4B5QBVF bB8O?��i3��7 C� MMB4�Q74F�3S�H3MA6G87�T76BC�h�`3b?�[vvh?C�KO�G336?��1R87FBr9?
J 7AM35 5���J 5V�5LK4G3aK3 PC�5M3LF�Q3 MFBP���F7 8�83MAC�7K3LF�g?�#g?��F aB5�83MAB4�FG7M

P 5V�8BMAFG��VLF7MB3L5�S38P�7K5BMF�3M�F7 8?��J34578�5L4S7VB�43LAGC�7�QB748�8 6B�FLKB4V8B�3M�a PP8B
Q74F�3S�P 5V?���M S34a�P746�K43EM�3M�P34578�5L4S7VB?���BMF478�5L4S7VB�EG FB

JB5V4 QF 3M����R43Q34F 3M�aB75L4BaBMF�3M�^7K8B�[
J 5V�5LK4G3aK3 PC�5M3LF�Q3 MFBPC�F7 8�83MAC�g?�#g?��F aB5�83AB4�FG7M�P 5V�8BMAFG?��J 5V

8BMAFG�vl?\��3S�P 5V�E PFG?��mOB�K788�[?g��3S�P 5V�E PFG�7MP���?[��3S�5Q 47V8B�8BMAFG��5Q 47V8B
a3PB47FBC�hv?l��3S� MFB434K F78�5Q7VB?��J 5F7MVB�S43a�5M3LF�F Q�F3�a3LFG��h?���3S�P 5V�E PFG?
^7 8�EG Q�8 6B�E FG3LF�VLF7MB3L5�S38P?��HB447FBP�5Q MB�3M�7MFB4 34�3S�F7 8?��J34578�5L4S7VB�43LAG
E FG�7�QB748�8 6B�FLKB4V8B�7F�VBMFB4�7MP�5L443LMPBP�KO�5a788�3MB5��FG7F��3VVLQ BP�7K3LF�G78S�74B75
3S�FGB�P 5V��F7 8�43LAGC�V3bB4BP�KO�5a788�FLKB4V8B5?��^BBFG�3M�LQQB4�U7E�[��43E5C�3M�83EB4�U7E�gh#
gv�43E5?��RB8b V�47P 78�g�#g��47O5

K;�����������������������< =$HHL)+B�&MNNE ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;  )F!+G�4)HG)I!A)%;
W3EF7 8�47O�������������������������� ���	��!*,��1R87�67�KBM�F3MA9
N7FB4 78�Be7a MBP����`rW@�[v�gC�[�5QBV aBM1SBa78B9C�P 5V�8BMAFG�h\��aa?��T7aQLaC

R7FF78LMA�Q43b MVBC� MMB4�Q74F�3S�H3MA6G87�T76BC��[u�HBQ?�[vvuC�KO�G336?��1R87FB�r9?

โคร
งกา

รคล
ังคว

ามร
ู้ดิจ

ิทัล

มห
าวิท

ยาล
ัยเก

ษตรศ
าสต

ร์



���������

g\ 	�����
������
�	����������������	���������������������

J 7AM35 5���J 5V�5LK4G3aK3 PC��5M3LF�3KFL5B8O�Q3 MFBP��F7 8�E FG�bBMF478�VLF7MB3L5�S38PC
�M S34a�P746�K43EM�3M�K7V6�7MP�F7 8C�VLF7MB3L5�S38P�K87V6�CbBMF478�5 PB�EG FB?

JB5V4 QF 3M����R43Q34F 3M78�aB75L4BaBMF�3M�^7K8B�[
J 5V�5LK4G3aK3 PC�5M3LF�3KFL5B8O�Q3 MFBP��F7 8�83MAC�g?l�F aB5�3S�P 5B�8BMAFG?��WLF7MB3L5

S38P�Q4B5BMF�3M�bBMF478�5L4S7VB�3S�FGB�F7 8C� F�5�8BMAFG�7F�K75B�hh?���3S�F7 8�8BMAFG�7MP�vl?u��3S
P 5V�E PFG?��J 5V�8BMAFG���?u��3S�P 5V�E PFG?��mOB�K788�g?\��3S�P 5V�E PFG�7MP��[?���3S�5Q 47V8B
8BMAFG?��HQ 47V8B5�a3PB47FB�h\?[��3S� MFB434K F78�5Q7VB��P 5F7MVB�S43a�5M3LF�F Q�F3�a3LFG�g�?g��3S
P 5V�E PFG?��^7 8�EG Q#8 6BC�VLF7MB3L5�S38P�Q4B5BMF�3M�bBMF478�5 PB?��^E3�5B447FBP�5Q MB5�3M
7MFB4 34�Q74F�3S�F7 8?��]7V6�E FG�FE3�QB748�8 6B�FLKB4V8B5C5L443LMPBP�KO�5a788�3MB5�V3bB4BP�7K3LF
G78S�74B7�3S�P34578�5L4S7VB?HM3LF�5L4S7VB�5Q MO�?�^G4BB�KLVV78�Q43VB55B5�3M�S8334��3S�a3LFG?
^BBFG�3M�LQQB4�U7E�[g�43E5C�3M�83EB4�U7E�[��43E5?��RB8b V�47P 785�g�#�\�47O5?

O;��������
���������< =$HHL)+B�&MMNE ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; )F!+G��4)HG)I!A)%
]8LB#5Q3FFBP�27MF7 8�f7O�������� ���	��!*����1R87�67�KBM�FG3MA9
N7FB4 78�Be7a MBP��`rW@�[v��C�[��5QBV aBM?�1a78B9�P 5V�8BMAFG�ggg�aa?C�W375F78�74B7�3S

H3MA6G87C�g\�@LA?�[vv[C�KO�V375F78�F47E8?��`rW@�[v�hC�[�5QBV aBM�1a78B9C�P 5V�8BMAFG�[vh� �aa?C
i3�`LC�a3LFG�3S�H3MA6G87�T76BC�[\�@LA?�[v��C�KO�G336?��1R87FB�r9?

J 7AM35 5����J 5V�3b78C�5M3LF�43LMPBP?�mOB�7MP�5Q 47V8B�a3PB47FB8O�874ABC�BOB�Q43a MBMF
S43a�P34578�5L4S7VB?��`7578�S87Q�S4 MAB?��W7LP78�S M�E FG�bBMF478�S38P?���B883E 5G#K43EM�3M�P34578
5L4S7VBC�P 5V�7MP�QB8b V�S M�V3bB4BP�E FG�K4 AGF�K8LB�5Q3F5�3S�P SSB4BMF�5 IBC�F7 8�E FG�83MA�K8LB
5F4 QB5�87FB478O?���BMF478�5L4S7VB�LM S34a�EG FB?

JB5V4 QF 3M����R43Q34F 3M78�aB75L4BaBMF�3M�^7K8B�[
J 5V�3b78C�5M3LF��43LMPBPC�F7 8�a3PB47F8O�83MAC�[?l�F aB5�3S�P 5V�8BMAFG��P 5V�8BMAFG�7K3LF

BwL78�F3�P 5V�E PFG?��mOB�7MP�5Q 47V8B�874AB�l?vv��7MP�v?u���3S�P 5V�E PFG?��N3LFG�5a788�[g?v�
3S�P 5V�E PFG?��^E3�Q7Q 887B�3M�S8334�3S�a3LFC�M7578�S87Q�S4 MABP?��^7 8�47FGB4�K437PC�K75B
PBQ4B55BPC�Q35FB4 34�V3aQ4B55BPC�bBMF478�S38P�Q4B5BMF?�HB447FBP�5Q MB5�83V7FBP��3M�FGB�Q35FB4 34
Q74F�3S�F7 8?

N;�����
����
���������P$)GB�&CK&;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;  )F!+G�=$Q%A!@!A)%
m8BVF4 V�f7OC�`LaKS 5G?�������������������	��!*/XX��C�����1R87�67�KBM�S �S74C�5BE9
N7FB4 78�Be7a MB����`rW@�[�hlC�[�5QBV aBM1SBa78B9C�P 5B�8BMAFG�ul?v�aa?C�i3�`LC�a3LFG

74B75�3S�H3MA6G87�T76BC�g\�x7M?�[vvhC�KO�V375F78�F47E8?��`rW@�\[hvC�\[hv#[C�g�5QBV aBM51�a78B
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