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Land-use Landform

'8���
X Y

�;��< �;�=�

Another area Alluvial plain 120 669011 780194 �����KL� K���KL�
�����������M (n=3) Erosional surface 31 655513 775149 ��� !�� ���	<�;�

Erosional surface 115 650821 774057 T<�� K���KL�
Forest Alluvial plain 171 651623 813077 	�#KV�	 "�	��W�
"X�YV! Erosional surface 107 652125 776389 �����;�'� K���KL�
(n = 8) Former tidal flat 175 649211 820071 	�#���Z;� "�	��W�

203 632342 874185 Z���  #���
209 615922 876064 Z���  #���
221 627536 880524 [K<V K��Y��
224 632591 885077 [K<V K��Y��

Low terrace 214 613748 883210  #���  #���
Mixed garden Alluvial plain 34 659749 782888 ��� !�� ���	<�;�
'��`'V 124 603562 834820 <;�'&�*�% ����Z�&���%
(n = 14) 199 599432 886673 Z��K���K�'%  #���

200 606003 891611 �!���W<  #���
206 613316 873833 ���K<�  #���
211 606612 879882 ���"�#
#  #���
227 639945 890152 �!����V K��Y��

Erosional surface 1 643619 833326 	�#�KL� 	�#[''&�*%
 28 672083 769677 ��KV��V ��KV��V
 37 680888 781371 ����K��� V���'�+<�

Erosional surface 39 675191 787902 �#�� V���'�+<�
Former tidal flat 72 656790 835281 '��V �� '�&���#
Lacustrine plain 3 646823 839335 	�#[''&�*% 	�#[''&�*%
Low terrace 25 650429 801867 K!��<�	 Z������
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	��� !"�#$� �%����&� '�()��*�(��&���+���&� �&	��
Land-use Landform

'8���
X Y

�;��< �;�=�

Paddy Alluvial plain 16 657467 759656 $Z	V��� Z<��K��$+��
��+!��  23 654264 791617 ���K���� Z������
(n = 73)  24 648317 799708 Z��$' Z������

33 659025 779877 ��� !�� ���	<�;�
38 681119 785170 	�#[�!� V���'�+<�
67 636267 794386 ZWK���! ���=WV&
68 643098 796389 ZWK���! ���=WV&
109 661679 767247 �!����� K���KL�
111 647393 769617 �����;�'� K���KL�
121 673207 773068 �����KL� K���KL�
130 609732 811996 Z<��T<&V 	�K��
131 610023 826099  #��� 	�K��
132 613852 830000 'VK��� 	�K��
135 620850 817659 +� ��'� +� ��'�
137 615379 821600 $Z	V��� +� ��'�
139 621042 826062 Z��+��� +� ��'�
140 632823 826624 
��8�� +� ��'�
142 610339 846075 [��	K� Z��+���
143 614042 851878 $����!�� Z��+���
145 619524 855775 V#	�	K��� Z��+���
146 608113 857246  #V�� Z��+���
148 614311 863762 [K<V$��� Z��+���
153 618660 807635 [V�+�� �#$KV�
158 633857 819820 ��"#+� ���[	!�
160 624359 820322 ���V#���� ���[	!�
162 646627 803448 ���"�#�W� "�	��W�
163 640738 805961 K���� "�	��W�
166 648502 809525 "�	�#�W� "�	��W�
170 640442 812577 c�<#V� "�	��W�
182 623048 801794 K���*� "X����
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	��� !"�#$� �%����&� '�()��*�(��&���+���&� �&	��
Land-use Landform

'8���
X Y

�;��< �;�=�

Paddy Alluvial plain 187 632770 809982 "X���� "X����
��+!��  190 610144 868090 "X��#��V "X����V
(n = 73)  193 616348 838360 ���V&K�;� V������<��

194 620904 841739 Z��V#��!�� V������<��
198 604101 887352 Z��K���K�'%  #���
202 613099 870858 +��K��  #���
205 605781 872659 	�#+��*%  #���
207 615102 874265 ���K<�  #���
210 605544 879551 ���"�#
#  #���
218 636675 876088 Z�� #<&	 K��Y��
219 641921 876905 ��V[	!� K��Y��
220 637005 879952 [K<V K��Y��
228 642462 896194 	�#� � K��Y��
230 635960 900237 ���d�V K��Y��

Erosional surface 63 633947 789982 ��� #V�� ���=WV&
 117 670299 774082 �����KL� K���KL�
 128 602505 843105  �V�< ����Z�&���%
 138 618322 831385 +� ��'� +� ��'�

Former tidal flat 5 649610 844091 ������ �#$��
 7 650682 848443 $�� 	�#[''&�*%
 43 647742 858917 �#$�� �#$��
 44 645176 863324 �!���KV� �#$��
 45 636115 865996 �!��+�� �#$��
 46 647285 866557 ������ �#$��
 47 641240 867073 �!���KV� �#$��
 49 634964 869941 �!��+�� �#$��
 50 645365 870719 [��'��� �#$��

51 641124 871906 [��'��� �#$��
52 645928 875208 Z<��[�� �#$��
69 660134 819468 ���[�� '�&���#
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	��� !"�#$� �%����&� '�()��*�(��&���+���&� �&	��
Land-use Landform

'8���
X Y

�;��< �;�=�

Paddy Former tidal flat 70 658092 826150 �.
#�&����# �.'�&���#
��+!��  71 655620 834814 �.'��V �� �.'�&���#
(n = 73)  99 669000 799006 �.'�&�KV!� �.'&�K�Z�

 100 663536 805626 �.���=WV& �.'&�K�Z�
 101 660387 811065 �.���+��� �.'&�K�Z�
 156 627817 813443 �.$Z	'�	 �.���[	!�
 201 616740 869060 �.+��K�� �. #���

Lacustrine plain 4 646833 842030 �. &�[' 	�#[''&�*%
 195 626723 845173 �.<;�"f� �.V������<��

Low terrace 13 650915 758355 Z<��K��$+�� Z<��K��$+��
 61 647066 786849 �.	;�[��� � �.���=WV&
 62 639684 787845 �.	;�[��� � �.���=WV&
 161 627897 823462 �.���V#���� �.���[	!�

Plam gardenalm Alluvial plain 95 655204 750046 �.���$�*&g �.'#��
'��"�<%V (n = 2) Erosional surface 10 653789 752122 �.$Z	V��� Z<��K��$+��
Rubber plantation Alluvial plain 15 660867 759411 �.����<�� Z<��K��$+��

'�����  18 652656 761888 Z<��K��$+�� Z<��K��$+��
(n = 102)  35 658646 785273 �.���	<�;� �.���	<�;�

  56 629481 779806 �.+���# �.���=WV&
  57 642080 780800 �.	;�[��� � �.���=WV&
  64 644925 790195 �.Z���W �.���=WV&
  74 669104 722330 �.';���	[�!� �.'#��
  79 663330 731718 �.';���	[�!� �.'#��

85 661503 740522 �."�&	 �.'#��
91 659677 746448 �.���<� �.'#��
97 653165 751817 �.���$�*&g �.'#��
102 671268 752093 �.�#�� �.K���KL�
112 650712 770961 �.�����;�'� �.K���KL�
125 598381 836482 �.�!���� ����Z�&���%
134 621524 815465 �.$Z	'�	 �.���[	!�
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	��� !"�#$� �%����&� '�()��*�(��&���+���&� �&	��
Land-use Landform

'8���
X Y

�;��< �;�=�

Rubber plantation Alluvial plain 141 619147 829465 �.Z��+��� �.+� ��'�
'�����  144 602763 854165 �.+���� �.��������
(n = 102)  149 609840 865181 �.[K<V$��� �.Z��+���

  151 615400 802891 �.�#$KV� �.�#$KV�
  154 615872 811445 �.�#$KV� �.�#$KV�
  159 627229 820070 �.$Z	'�	 �.���[	!�
  167 638831 809691 �.c�<#V� �."�	��W�
  176 634057 793622 �.$Z	���� �."X����

180 621183 800952 �.K���*� �."X����
185 630818 807747 �."X���� �."X����
191 597359 870080 �.<��+��� �."X����V
192 609668 834055 �.��VV��� �.V������<��
208 603949 874092 �.	�#+��*% �. #���
213 600034 881735 �.+���#��� �. #���

Erosional surface 2 641975 833924 �.	�#�KL� 	�#[''&�*%
 8 651834 750923 �.$Z	V��� Z<��K��$+��
 11 658162 756697 �.$Z	V��� Z<��K��$+��
 19 647367 761536 �.Z<��K<� Z<��K��$+��
 20 652290 782414 �.��� !�� ���	<�;�

21 655698 787588 �.���K���� �.Z������
27 672058 765286 �.����+V&�� �.��KV��V
30 677008 771650 �.�&
&�� �.��KV��V
32 647109 779507 �.��� !�� �.���	<�;�
36 677801 780695 �.�#�� �.V���'�+<�
53 638212 775335 �.	;�[��� � �.���=WV&
55 626289 779271 �.+���# �.���=WV&
58 630827 779240 �.+���# �.���=WV&
65 624637 790772 �.��� #V�� �.���=WV&
66 646702 792233 �.Z���W �.���=WV&
73 656864 723023 �.';���	+�V �.'#��
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	��� !"�#$� �%����&� '�()��*�(��&���+���&� �&	��
Land-use Landform

'8���
X Y

�;��< �;�=�

Rubber plantation Erosional surface 75 665677 722539 �.';���	[�!� �.'#��
'�����  76 668700 728464 �.';���	[�!� �.'#��
(n = 102)  77 660235 729946 �.';���	[�!� �.'#��

  78 652806 730520 �.';���	+�V �.'#��
  80 666181 732620 �.';���	[�!� �.'#��
  81 648120 734281 �."�����d��% �.'#��
  82 661869 737236 �."�&	 �.'#��
  83 669125 738672 �."�&	 �.'#��

84 652409 738873 �."�����d��% �.'#��
86 646600 740700 �."�����d��% �.'#��
87 655833 744535 �.����KV� �.'#��
88 641377 744818 �."�����d��% �.'#��
89 649445 744436 �.����KV� �.'#��
90 663813 745976 �.���<� �.'#��
93 669299 749446 �.+�V�	����& �.'#��
94 646077 749605 �.����KV� �.'#��
96 663701 750286 �.���<� �.'#��
103 672432 754643 �.�#�� �.K���KL�
104 667103 757687 �.�#�� �.K���KL�
105 663789 764182 �.�!����� �.K���KL�
108 644259 766177 �.�����;�'� �.K���KL�
110 651027 768639 �.�����;�'� �.K���KL�
113 659214 771257 �.Z��<�� �.K���KL�
114 641886 771747 �.T<�� �.K���KL�
118 649006 774666 �.T<�� �.K���KL�
119 672860 775823 �.�����KL� �.K���KL�
122 672020 783238 �.��;��!�� �.K���KL�
123 609418 831385 �.������� ����Z�&���%
126 595762 838114 �.�!���� ����Z�&���%
127 604774 838106 �. �V�< ����Z�&���%
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	��� !"�#$� �%����&� '�()��*�(��&���+���&� �&	��
Land-use Landform

'8���
X Y

�;��< �;�=�

Rubber plantation Erosional surface 133 619847 815177 �.+� ��'� �.+� ��'�
'�����  136 617794 821354 �.$Z	V��� �.+� ��'�
(n = 102)  147 621867 858308 �.������� �.Z��+���

  150 615890 801606 �.Z<���KL� �.�#$KV�
  152 617541 805980 �.�#$KV� �.�#$KV�
  165 641142 808549 �.c�<#V� �."�	��W�
  173 648389 815461 �.	�#���Z;� �."�	��W�
  177 631062 796033 �.�������� �."X����

178 620595 798348 �.K���*� �."X����
179 641249 800260 �.$Z	���� �."X����
181 630721 801038 �.����KV� �."X����
184 625641 805936 �.K���*� �."X����
186 635347 808043 �.����KV� �."X����
188 595904 864993 �.	�#��� �."X����V
189 603475 867671 �.	�#��� �."X����V
196 597712 852643 �.+���� �.��������
204 590881 871535 �.������� �. #���
212 594509 879963 �.+���#��� �. #���

Former tidal flat 155 625120 810930 �.[V�+�� �.�#$KV�
Low terrace 9 648449 751837 Z<��K��$+�� Z<��K��$+��

 14 659715 758564 �.����<�� Z<��K��$+��
 17 650188 758473 Z<��K��$+�� Z<��K��$+��
 22 651528 789093 �.���K���� �.Z������
 60 640972 784124 �.	;�[��� � �.���=WV&
 106 645515 766377 �.�����;�'� �.K���KL�
 157 625507 815950 �.$Z	'�	 �.���[	!�
 183 628097 803168 �.K���*� �."X����

Shrimp farm Alluvial plain 172 640518 815397 �.c�<#V� �."�	��W�
��	�!�  222 646778 880337 �.K�!�'�� �.K��Y��
(n =4)  228 644429 892546 �.K�!�'�� �.K��Y��
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	��� !"�#$� �%����&� '�()��*�(��&���+���&� �&	��
Land-use Landform

'8���
X Y

�;��< �;�=�

Shrimp farm Former tidal flat 42 650889 856366 �."�	[��# �.�#$��
��	�!�
(n =4)
Wetland Alluvial plain 168 651464 812563 �.	�#KV�	 �."�	��W�
������� ��V��;�  231 640969 901504 �.	�#� � �.K��Y��
(n = 6) Erosional surface 174 648914 817823 �.	�#���Z;� �."�	��W�

 Former tidal flat 40 650551 851460 �.������ �.�#$��
 Lacustrine plain 6 646245 845452 �.$�� �.	�#[''&�*%
 Low terrace 169 642075 812222 �.c�<#V� �."�	��W�
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����������� (grain size distribution) ��"#$�%

#$�% % '��� % '���()*� % �+,-%�. /01�,�%�	/+��+

1 59.25 25.28 15.47 Sandy Loam

2 84.14 7.47 8.39 Sand

3 22.62 58.32 19.07 Silt Loam

4 1.84 65.77 32.39 Silty Clay Loam

5 2.73 50.87 46.40 Silty Clay

6 5.24 69.70 25.06 Silt Loam

7 5.42 44.28 50.30 Silty Clay

8 68.41 19.60 11.99 Sandy Loam

9 18.57 45.98 35.45 Silty Clay Loam

10 76.62 14.43 8.96 Loamy Sand

11 62.68 21.20 16.12 Sandy Loam

13 - - - �B.��C��.+,���
-D��������-��

14 77.43 14.02 8.55 Loamy Sand

15 1.61 48.81 49.58 Silty Clay

16 51.36 33.71 14.93 Sandy Loam

17 59.57 31.24 9.19 Sandy Loam

18 52.28 35.75 11.97 Loam

19 - - - �B.��C��.+,���
-D��������-��

20 - - - �B.��C��.+,���
-D��������-��

21 64.85 17.28 17.87 Sandy Loam

22 13.53 63.94 22.53 Silt Loam

23 14.29 62.53 23.19 Silt Loam

24 26.90 38.10 35.00 Clay Loam

25 53.12 32.60 14.29 Sandy Loam

27 83.01 5.00 12.00 Loamy Sand

28 81.19 8.15 10.66 Loamy Sand

30 74.41 0.00 25.59 Sandy Clay Loam

31 8.17 59.43 32.40 Sandy Clay Loam

32 78.36 9.67 11.98 Loamy Sand
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#$�% % '��� % '���()*� % �+,-%�. /01�,�%�	/+��+

33 6.65 35.37 57.99 Clay

34 30.51 51.77 17.72 Silt Loam

35 34.58 29.07 36.35 Clay Loam

36 66.30 18.11 15.59 Sandy Loam

37 85.14 2.33 12.53 Loamy Sand

38 69.61 15.33 15.06 Sandy Loam

39 85.05 3.49 11.45 Loamy Sand

40 2.06 59.54 38.40 Silty Clay Loam

42 - - - �B.��C��.+,���
-D��������-��

43 2.26 40.58 57.16 Silty Clay

44 1.45 44.34 54.21 Silty Clay

45 13.56 56.60 29.84 Silty Clay Loam

46 3.98 43.58 52.44 Silty Clay

47 2.97 42.38 54.65 Silty Clay

49 3.18 57.75 39.06 Silty Clay Loam

50 - - - �B.��C��.+,���
-D��������-��

51 - - - �B.��C��.+,���
-D��������-��

52 2.79 36.46 60.75 Clay

53 - - - �B.��C��.+,���
-D��������-��

55 44.83 39.18 15.99 Loam

56 50.21 31.54 18.25 Loam

57 44.07 38.34 17.59 Loam

58 - - - �B.��C��.+,���
-D��������-��

60 34.23 43.24 22.53 Loam

61 43.80 30.10 26.10 Loam

62 27.19 39.43 33.38 Clay Loam

63 50.86 27.55 21.59 Loam

64 31.36 39.86 28.78 Clay Loam

65 79.73 4.15 16.12 Sandy Loam

66 53.69 25.80 20.52 Loam

67 44.00 8.03 47.96 Clay
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#$�% % '��� % '���()*� % �+,-%�. /01�,�%�	/+��+

68 - - - �B.��C��.+,���
-D��������-��

69 8.00 47.69 44.31 Silty Clay

70 3.89 48.93 47.17 Silty Clay

71 3.33 32.34 64.33 Clay

72 81.03 1.51 17.46 Loamy Sand

73 58.42 24.52 17.06 Sandy Loam

74 47.93 30.48 21.58 Loam

75 15.67 54.24 30.09 Silty Clay Loam

76 44.68 27.61 27.72 Loam

77 59.22 23.18 17.59 Sandy Loam

78 67.80 16.74 15.46 Sandy Loam

79 10.76 48.74 40.51 Silty Clay

80 13.18 58.16 28.66 Sandy Clay Loam

81 49.10 32.01 18.90 Loam

82 61.52 21.97 16.51 Sandy Loam

83 27.55 39.94 32.52 Clay Loam

84 58.35 22.86 18.79 Sandy Loam

85 47.08 20.64 32.29 Sandy Clay Loam

86 - - - �B.��C��.+,���
-D��������-��

87 71.89 11.58 16.52 Sandy Loam

88 36.15 40.16 23.69 Loam

89 73.36 12.00 14.63 Sandy Loam

90 75.69 6.57 17.73 Sandy Loam

91 41.35 33.06 25.59 Loam

93 59.56 23.46 16.98 Sandy Loam

94 51.40 28.29 20.31 Loam

95 74.20 16.76 9.04 Sandy Loam

96 67.29 21.13 11.58 Sandy Loam

97 79.63 12.05 8.32 Sandy Loam

99 17.28 49.44 33.28 Silty Clay Loam

100 5.12 44.20 50.68 Silty Clay
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#$�% % '��� % '���()*� % �+,-%�. /01�,�%�	/+��+

101 11.14 40.06 48.79 Silty Clay

102 75.38 14.39 10.24 Sandy Loam

103 62.80 21.29 15.91 Sandy Loam

104 48.74 33.28 17.98 Loam

105 69.87 17.28 12.85 Sandy Loam

106 68.65 21.78 9.57 Sandy Loam

107 71.11 16.70 12.19 Sandy Loam

108 74.02 13.19 12.79 Sandy Loam

109 36.03 43.97 19.99 Loam

110 60.19 26.65 13.17 Sandy Loam

111 26.58 51.45 21.98 Clay Loam

112 5.12 57.80 37.08 Silty Clay Loam

113 79.66 6.04 14.30 Sandy Loam

114 31.97 47.87 20.16 Loam

115 65.07 13.49 21.44 Sandy Clay Loam

117 83.42 5.23 11.35 Loamy Sand

118 70.34 17.98 11.68 Sandy Loam

119 72.20 14.78 13.02 Loamy Sand

120 61.60 13.34 25.06 Sandy Clay Loam

121 75.28 12.25 12.47 Loamy Sand

122 90.65 0.18 9.17 Sand

123 50.42 30.54 19.04 Loam

124 65.41 19.63 14.96 Sandy Loam

125 59.42 19.88 20.70 Sandy Clay Loam

126 63.60 19.93 16.47 Sandy Loam

127 32.82 44.46 22.72 Loam

128 37.11 48.12 14.76 Loam

130 52.30 28.44 19.26 Loam

131 45.01 29.03 25.96 Loam

132 40.31 34.13 25.56 Loam

133 30.84 50.77 18.39 Silt Loam
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#$�% % '��� % '���()*� % �+,-%�. /01�,�%�	/+��+

134 41.29 28.27 30.45 Clay Loam

135 26.10 28.10 45.80 Clay

136 22.88 50.97 26.15 Silt Loam

137 40.40 46.64 12.96 Loam

138 52.96 36.18 10.85 Loam

139 16.98 40.81 42.21 Silty Clay

140 34.43 36.66 28.91 Clay Loam

141 35.60 32.37 32.03 Clay Loam

142 14.93 57.35 27.72 Silty Clay Loam

143 22.00 49.28 28.72 Loam

144 36.18 39.73 24.08 Loam

145 13.76 25.14 61.11 Clay

146 25.45 52.33 22.22 Silt Loam

147 71.12 16.40 12.48 Sandy Loam

148 19.12 51.78 29.10 Silty Clay Loam

149 9.74 54.51 35.75 Silty Clay Loam

150 38.97 35.35 25.68 Loam

151 75.59 8.20 16.21 Sandy Loam

152 68.13 19.97 11.90 Sandy Loam

153 65.66 17.74 16.61 Sandy Loam

154 17.30 42.80 39.90 Sandy Clay Loam

155 30.04 49.22 20.74 Loam

156 72.44 13.26 14.30 Sandy Loam

157 20.91 46.60 32.49 Clay Loam

158 41.49 23.97 34.55 Clay Loam

159 - - - �B.��C��.+,���
-D��������-��

160 58.15 28.90 12.95 Sandy Loam

161 60.74 17.24 22.02 Sandy Clay Loam

162 6.24 52.15 41.61 Silty Clay

163 32.61 15.94 51.45 Clay

165 70.14 15.25 14.61 Sandy Loam
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����� � (�C�)

#$�% % '��� % '���()*� % �+,-%�. /01�,�%�	/+��+

166 25.17 59.03 15.80 Silt Loam

167 57.12 27.10 15.78 Sandy Loam

168 19.90 38.84 41.26 Clay

169 46.31 20.88 32.81 Sandy Clay Loam

170 16.77 23.04 60.19 Clay

171 20.24 35.54 44.22 Clay

172 15.59 25.06 59.34 Clay

173 46.65 36.09 17.26 Loam

174 29.85 30.78 39.37 Clay Loam

175 0.84 96.54 2.62 Silt

176 72.29 15.01 12.69 Sandy Loam

177 57.38 25.31 17.31 Sandy Loam

178 70.75 13.20 16.06 Sandy Loam

179 72.44 14.99 12.57 Sandy Loam

180 73.23 8.04 18.72 Sandy Loam

181 74.77 11.70 13.53 Sandy Loam

182 70.20 16.27 13.53 Sandy Loam

183 61.15 26.09 12.75 Sandy Loam

184 54.97 8.91 36.12 Sandy Loam

185 72.80 12.62 14.58 Sandy Loam

186 - - - �B.��C��.+,���
-D��������-��

187 66.20 16.30 17.50 Sandy Loam

188 54.72 28.72 16.56 Sandy Loam

189 27.90 39.97 32.13 Clay Loam

190 16.19 53.51 30.29 Silty Clay Loam

191 48.06 33.99 17.95 Loam

192 20.68 49.44 29.88 Clay Loam

193 49.07 21.76 29.17 Sandy Clay Loam

194 43.64 21.82 34.55 Clay Loam

195 8.18 77.85 13.97 Silt Loam

196 41.73 40.03 18.24 Loam
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����� � (�C�)

#$�% % '��� % '���()*� % �+,-%�. /01�,�%�	/+��+

198 12.45 53.61 33.93 Silty Clay Loam

199 22.60 56.12 21.28 Silt Loam

200 70.33 14.33 15.34 Sandy Loam

201 6.82 18.65 74.53 Clay

202 16.70 57.11 26.19 Silt Loam

203 9.18 46.15 44.67 Silty Clay

204 46.04 31.69 22.26 Loam

205 11.30 52.90 35.80 Silty Clay Loam

206 3.28 32.88 63.84 Clay

207 8.24 38.67 53.09 Clay

208 18.70 55.30 26.00 Silt Loam

209 33.10 46.91 19.99 Loam

210 16.02 37.68 46.29 Clay

211 10.55 52.82 36.63 Silty Clay Loam

212 - - - �B.��C��.+,���
-D��������-��

213 25.10 45.58 29.32 Silty Clay Loam

214 13.52 45.32 41.15 Silty Clay

218 8.51 50.00 41.49 Silty Clay

219 1.72 35.96 62.31 Clay

220 4.07 39.51 56.42 Clay

221 5.32 56.51 38.18 Silty Clay Loam

222 6.70 51.82 41.48 Silty Clay

224 14.91 46.63 38.47 Silty Clay Loam

227 1.94 35.42 62.64 Clay

228 8.97 51.12 39.91 Silty Clay

228 1.33 47.58 51.09 Silty Clay

230 5.68 50.08 44.24 Silty Clay

231 66.15 20.67 13.19 Sandy Loam
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����� � (�C�)

% '��� % '���()*� % �+,-%�. /01�,�%�	/+��+

Max 90.65 96.54 74.53 -

Min 0.84 0.00 2.62 -

Average 40.27 32.88 26.84 -

SD. 26.17 17.16 14.76 -

t
(Paired Samples Test)

0.184 0.651 0.634 -

Sig.

 (2-tailed)
0.856 0.522 0.533 -

(N = 25,  P < 0.05)

-"��,-�� : - ������������+ (grain size distribution) Recheck 10% (n=25) '%1�
�BU�.�",/01�"B1

95% VU.C�W"C"%�.�"(�	�C����C��"%B�#X��BY'%1�
�BU�.�",/01�"B1 95%
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����� 	 (� �)

����� pH
OM
(%)

Available-P
(mg/kg)

NH4
+-N

(mg/kg)
NO3

--N
(mg/kg)

TIN
(mg/kg)

66 4.87 1.66 4.65 62.25 1.49 63.75
67 5.34 1.64 5.22 9.12 2.32 11.44
68 4.16 1.77 3.79 8.56 2.13 10.69
69 4.54 1.81 11.86 9.79 10.49 20.28
70 4.87 1.65 10.06 9.01 10.68 19.69
71 5.10 2.04 16.03 14.75 1.11 15.86
72 5.84 0.81 42.88 22.52 4.07 26.59
73 5.49 1.21 2.28 5.97 0.38 6.35
74 5.23 1.57 2.28 7.09 0.44 7.54
75 4.87 2.41 4.84 12.27 1.08 13.35
76 5.09 1.64 4.96 11.49 0.29 11.77
77 5.59 0.75 14.25 9.01 4.58 13.58
78 5.02 0.62 9.19 7.32 0.22 7.54
79 4.84 2.47 11.85 13.62 9.67 23.29
80 4.91 10.30 4.60 10.58 4.74 15.32
81 5.31 1.03 7.99 11.48 0.38 11.87
82 5.45 1.05 5.42 8.89 12.78 21.67
83 5.11 2.23 8.82 16.10 0.60 16.71
84 5.05 1.69 5.15 11.59 0.38 11.97
85 5.03 0.89 2.94 6.31 3.75 10.06
86 6.09 0.94 7.08 109.99 1.08 111.07
87 5.04 1.17 4.23 8.33 0.06 8.39
88 5.37 1.69 9.19 11.26 0.35 11.61
89 5.34 0.70 6.34 11.71 0.10 11.80
90 4.83 0.43 15.53 6.64 0.70 7.34
91 6.11 2.05 5.15 12.50 0.06 12.56
93 3.87 0.85 4.59 23.54 1.49 25.03
94 5.80 1.27 3.31 5.18 0.10 5.28
95 5.47 0.56 231.54 6.98 0.13 7.11
96 4.85 0.78 7.08 10.36 2.54 12.90
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����� 	 (� �)

����� pH
OM
(%)

Available-P
(mg/kg)

NH4
+-N

(mg/kg)
NO3

--N
(mg/kg)

TIN
(mg/kg)

97 5.13 0.42 33.36 6.98 0.10 7.07
99 5.33 1.02 6.71 20.49 2.48 22.97
100 4.50 1.90 12.59 13.97 0.06 14.03
101 5.18 1.61 9.46 7.77 5.79 13.55
102 4.98 0.81 7.81 10.67 4.23 14.90
103 4.91 1.02 16.08 7.58 2.35 9.94
104 5.07 0.62 6.43 11.95 1.14 13.09
105 4.85 1.03 8.18 10.28 0.86 11.14
106 5.46 0.74 12.59 31.46 0.29 31.75
107 6.79 0.45 15.17 41.62 1.30 42.92
108 5.30 1.21 139.04 43.23 0.60 43.83
109 4.88 2.54 12.78 20.05 1.02 21.07
110 5.28 0.25 12.50 79.33 1.08 80.41
111 5.27 2.44 14.15 103.54 3.12 106.66
112 5.05 1.36 7.26 59.87 1.40 61.27
113 5.17 1.11 8.18 10.15 2.00 12.15
114 5.20 1.71 8.82 72.46 1.21 73.66
115 6.52 0.33 7.72 27.88 0.45 28.33
117 5.69 0.83 9.56 45.73 0.32 46.05
118 5.73 0.67 7.90 38.03 0.03 38.06
119 5.77 0.96 25.82 69.10 1.53 70.63
120 5.81 1.30 8.27 27.10 0.41 27.52
121 5.85 2.24 14.98 53.89 0.25 54.15
122 5.89 1.56 8.82 22.48 0.03 22.51
123 5.93 1.24 9.47 45.61 5.75 51.36
124 5.97 1.15 10.48 45.62 0.79 46.42
125 6.01 1.05 5.33 59.32 0.57 59.89
126 5.45 0.90 13.41 42.35 18.51 60.86
127 5.70 1.84 5.88 57.53 0.22 57.76
128 5.86 0.44 6.80 39.82 5.18 45.00
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����� 	 (� �)

����� pH
OM
(%)

Available-P
(mg/kg)

NH4
+-N

(mg/kg)
NO3

--N
(mg/kg)

TIN
(mg/kg)

130 5.31 1.58 6.62 7.32 0.37 7.70
131 5.46 1.62 16.27 56.52 0.51 57.03
132 5.25 1.92 8.64 15.42 8.43 23.86
133 5.05 2.07 6.25 33.90 1.33 35.23
134 5.29 2.91 9.83 18.37 1.12 19.50
135 5.72 2.03 10.11 7.97 1.43 9.40
136 4.99 2.63 5.61 24.41 0.71 25.12
137 5.40 0.67 7.26 9.38 4.49 13.87
138 6.09 1.15 6.16 6.29 0.17 6.46
139 5.01 3.84 16.08 101.94 0.95 102.89
140 5.34 1.91 9.65 86.16 3.30 89.46
141 5.81 1.80 25.00 18.11 3.33 21.45
142 4.90 1.36 23.80 50.22 29.74 79.96
143 5.36 1.04 5.79 24.42 6.16 30.57
144 5.97 2.31 6.52 104.26 0.51 104.77
145 6.98 2.66 24.54 94.60 0.34 94.94
146 5.52 1.04 9.65 41.51 1.67 43.18
147 6.08 0.53 11.39 31.99 0.10 32.09
148 4.79 1.14 14.52 21.59 1.19 22.78
149 5.16 1.16 9.56 45.24 1.16 46.40
150 4.99 1.83 25.52 9.25 2.12 11.37
151 5.00 1.04 5.16 5.79 2.45 8.24
152 5.18 0.54 2.72 15.75 0.88 16.63
153 5.23 0.91 4.78 5.67 2.94 8.62
154 5.25 2.40 8.72 6.84 1.14 7.98
155 4.77 2.03 25.41 10.88 2.45 13.33
156 5.64 1.40 6.47 4.52 0.95 5.47
157 5.20 3.05 8.44 18.75 0.95 19.69
158 5.37 1.08 18.38 5.78 3.14 8.92
159 5.11 2.60 12.76 8.69 2.09 10.78
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����� 	 (� �)

����� pH
OM
(%)

Available-P
(mg/kg)

NH4+-N
(mg/kg)

NO3--N
(mg/kg)

TIN
(mg/kg)

160 5.60 1.54 15.85 39.34 0.52 39.86
161 5.32 1.03 3.38 29.07 4.51 33.58
162 5.22 1.45 18.29 8.45 3.86 12.31
163 4.78 2.69 36.86 11.56 28.43 39.99
165 5.69 1.39 37.89 5.21 2.06 7.26
166 4.69 1.35 27.01 10.31 6.93 17.23
167 5.26 0.95 10.22 7.05 0.62 7.67
168 3.46 0.29 4.59 11.57 1.05 12.62
169 5.50 2.07 13.88 7.99 0.75 8.74
170 7.12 0.19 4.78 7.74 1.34 9.08
171 4.00 3.02 7.41 48.99 1.44 50.43
172 7.47 0.91 8.63 13.54 0.65 14.19
173 5.13 2.60 30.29 16.45 3.36 19.82
174 4.89 0.37 15.10 13.90 2.91 16.81
175 5.55 2.46 32.93 6.26 0.82 7.07
176 4.80 0.81 3.56 12.05 0.30 12.35
177 4.47 0.88 8.44 8.34 0.24 8.58
178 4.58 1.99 9.00 10.07 0.14 10.21
179 4.38 0.52 7.22 8.11 0.34 8.45
180 4.46 1.41 12.57 11.24 2.36 13.60
181 4.43 1.26 3.28 13.30 0.68 13.97
182 5.47 0.78 3.66 6.70 0.07 6.77
183 4.61 0.63 2.72 7.99 0.03 8.02
184 5.33 1.12 4.60 4.75 0.27 5.02
185 4.82 1.08 6.47 10.06 0.61 10.66
186 4.62 0.95 3.47 8.81 0.24 9.04
187 4.16 1.41 8.91 7.76 0.81 8.57
188 5.61 0.72 13.46 50.32 1.88 52.20
189 4.22 0.65 43.53 30.09 11.55 41.64
190 4.47 1.05 3.19 49.81 3.38 53.19
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����� 	 (� �)

����� pH
OM
(%)

Available-P
(mg/kg)

NH4
+-N

(mg/kg)
NO3

--N
(mg/kg)

TIN
(mg/kg)

191 5.31 0.80 2.91 36.21 0.14 36.35
192 5.20 2.55 8.35 115.31 3.55 118.85
193 5.35 1.77 12.38 63.44 2.26 65.70
194 4.74 2.82 22.14 50.15 0.91 51.07
195 4.84 1.82 100.00 62.56 32.56 95.12
196 5.72 1.69 7.50 57.98 0.20 58.18
198 4.53 0.93 4.13 49.70 2.90 52.61
199 4.65 1.31 3.94 69.56 0.03 69.60
200 5.51 0.84 10.13 25.57 0.37 25.94
201 4.40 2.54 29.54 25.84 0.57 26.41
202 4.14 1.24 4.41 10.56 3.01 13.57
203 4.11 1.50 3.47 37.27 0.51 37.77
204 4.84 1.35 4.50 74.46 1.82 76.28
205 5.19 1.66 6.75 86.26 0.17 86.43
206 4.41 2.14 22.14 105.82 0.44 106.26
207 4.00 1.52 9.85 13.23 1.52 14.75
208 5.18 1.81 8.72 44.72 0.24 44.96
209 4.95 2.56 13.32 51.12 0.03 51.16
210 5.13 2.25 7.31 76.84 0.41 77.25
211 5.88 2.12 12.10 197.57 0.27 197.84
212 5.85 1.20 4.88 33.86 0.84 34.70
213 5.52 1.74 5.44 93.93 0.84 94.78
214 5.97 0.97 24.95 399.67 1.55 401.22
218 4.77 2.03 8.35 46.08 0.34 46.42
219 5.48 2.98 5.16 21.49 0.37 21.86
220 4.87 2.08 9.75 1.23 0.07 1.30
221 4.34 0.78 29.64 138.49 0.14 138.62
222 8.16 0.65 135.80 11.58 NA 11.58
224 3.42 0.62 2.81 12.22 0.03 12.25
227 6.93 2.87 114.30 39.59 1.11 40.70
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����� 	 (� �)

����� pH
OM
(g/kg)

Available-P
(mg/kg)

NH4
+-N

(mg/kg)
NO3

--N
(mg/kg)

TIN
(mg/kg)

228 7.87 0.03 78.10 24.15 0.37 24.52
228 5.70 0.10 3.94 19.35 0.03 19.38
230 6.40 0.10 3.10 22.53 0.07 22.59
231 7.58 0.00 7.78 32.54 0.24 32.77

pH
OM
(g/kg)

Available-P
(mg/kg)

NH4
+-N

(mg/kg)
NO3

--N
(mg/kg)

TIN
(mg/kg)

Max 8.16 5.32 262.37 399.67 36.01 401.22
Min 3.42 0.00 1.23 1.23 NA 1.30

Average 5.30 1.42 20.00 32.71 2.39 35.11
SD. 0.73 0.79 37.94 38.94 4.81 39.12
t

(Paired Samples Test)
2.027 0.139 0.594 0.205 2.102 -

Sig.
 (2-tailed)

0.056 0.891 0.558 0.841 0.054 -

(N = 25,  P < 0.05)

�������L : - NA 	N� not-available
- �����	�����	 �	���PQ����-� ��, ����������L, R��R������S�PQ�P��T�U��, V��T����� -

W�T���X�, W����� -W�T���X� ����� Recheck 10% (n=25) ��S�����	���UNS���S� 95% \� �W� ��
	��V��� ���� ��������]�	�^��S�����	���UNS���S� 95%
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������� � 

��	
	�����	������	����	����
������ 

  
����	
������
�����	�������	���
�������	����	��������� 
 ��!�
-#$!%� (Walkey-

Black Method) 56��78��#!��	$�	����� Loring and Rantala (1995) ������ 
�
�#��A�	B��CA���
D����	�$������	
���E��F �GH� #�	IJ�� (Graphite) �H����� (Coal) #!���	�$������	
���
��NE����H�
��	��!
���#�!������C
 #!������� 
�
��
�� 
��6������	����	����A�	����	
���
�C
��OH������� ���
A�	����	
���
��� ��	�������C������ 
�
�  ����A�	����	
���
�A�C�	����5�I�5�I�P  (Readily 
Oxiduzable Organic Matter) 56���E�����A�	����	
����	O��
�A���C
G
���A�C�	��V�I��GP�	���G��I�P
����H����A���#��!P�C 

�!���	�� ��	���� �E� ��AW����
� �����	� ��	�$������	
��������H��D�
�����X���	������5���G���$I���	�C� ��#A����AC��	 (�-1) 

2Cr2O
2-
7  +  3C  +  28H

+                   4Cr3+  +  3C4+  +  14H2O (�-1) 

�CE���AHI���	�C���PC
�	�C�`�
�C������7� �CE����	�$������	
���O����5�I�5�I�
�C�#!P� A�C�	����	�C�`I���	�C��
���!E� ����X���	���	
��G��a��I���	�C��P��A�	!�!��
�J�	A �GPI�Jb��!!�C
���������������	� ���C�	�J�AJ�	��!�I��7E��A����D������I�P�H��a6�� 
�X���	����
�����a6�� #A����AC��	 (�-2) 

Cr2O
2-
7  +  6Fe(NH4)

4+
2  +  14H

+                  2Cr3+  +  6Fe(NH4)
4+  +  6NH+

4  +  7H2O (�-2) 

��E���D��I���	�C��V��X���	����$�!�I	��I���� ��AC��	 (�-3) �7E���e����
��	AOf�A
�I���	�C�I����X���	����
� D6�C
��	���C5�!���	�5!�J�!�I� 

Cr2O
2-
7  +  6Cl

-  +  14H+                     2Cr3+  +  3Cl2  +  7H2O (�-3) 

�� 
��	�	�D���	�C�`A�	����	
��������� C
	��!���
��#!�a�������#A��
�H�I��
� 

�����������	�� 

- $���	�a��� 50 C�!!�!��	 
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- ��	E������A�	 (Magnetic stirrer) 

- a��	O�GC7OHa��� 500 C�!!�!��	 

��	�������������	�
	��� 

- �	�J�AJ�	�� 

- �5��
�CJ!O��I	�� 

- �����	A 

- A�	!�!���	�5!JO	���aPCaP�#!�5�!���	�5!�J� (Concentrated H2SO4 with Ag2SO4) 
(��	
�C��� !�!��5�!���	�5!�J� 2.5 �	C ���	�5!JO	���aPCaP� 1 !��	) 

- A�	!�!���7#�A�5
�CI���	�C� �aPCaP� 1 ��	�C�! (Standard 1 N K2Cr2O7 
Solution)(��	
�C��� !�!���7#�A�5
�CI���	�C� 49.04 �	C ����V� #!��DE�D������ 
1 !��	) 

- A�	!�!���J�	�	A#�C�C��
�C5!�J� �aPCaP� 0.5 ��	�C�! (0.5 N Ferrous Solution) 

(��	
�C��� !�!���J�	�	A#�C�C��
�C5!�J� 196.1 �	C ����V� 800 C�!!�!��	56��C

�	�5!JO	���aPCaP���OH 20 C�!!�!��	 D������DE�D����P���� 1 !��	) 

- I�Jb��!!�C
�����������	� 

(��	
�C��� !�!��I�Jb��!!�C
��	�C�` 0.5 �	C ����V� 20 C�!!�!��	 #!��	�5!JO
	���aPCaP� 100 C�!!�!��	) 

���� �������	 

1. �GP����H�������#�P��
�mH����		H���P����#�	�a���	O 1000 IC��	�C�	 DV���� 0.5 �	C 
�AH��a��	O�GC7OHa��� 500 C�!!�!��	 

2. ���CA�	!�!���n#�A�5
�CI���	�C� �aPCaP� 1 ��	�C�! �	�C��	 10 C�!!�!��	 ����GP$���	� 
#!����CA�	!�!���	�5!JO	���aPCaP��
�mAC5�!���	�5!�J� DV���� 20 C�!!�!��	 mAC�����
�H��F �C���	�C�` 1 ���
   ���a��mAC�
�I�PI�P�	�C�` 30 ���
 

3. �V�#$!�������	���CE����!
���G����!����CH 
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4. �!�D�� 30 ���
mH��I� ���C��V��!���	�C��	 200 C�!!�!��	 ��C�P���	�J�AJ�	�� DV���� 10 
C�!!�!��	 #!��5��
�CJ!O��I	�� �	�C��	 0.2 �	C 

5. ���CI�Jb��!!�C
�����������	� DV���� 15 ��� (0.5 C�!!�!��	) 

6. I���	�A�	!�!���
�I�P�P��A�	!�!���J�	�	A#�C�C��
�C5!�J� �aPCaP� 0.5 ��	�C�! D��6�
D������ D�I�PA�	!�!��A
�a
�������� (brilliant green) 

��	� ������ 

% ����	
����� = 10(1-T/S) x F 

S = �	�C�`A�	!�!���J�	�	A#�C�C��
�C5!�J� �aPCaP� 0.5 ��	�C�! �
��GPI�����	
I�	��	�#$!��� (C�!!�!��	) 

T = �	�C�`A�	!�!���J�	�	A#�C�C��
�C5!�J� �aPCaP� 0.5 ��	�C�! �
��GPI�����	
I�	��	�����H�� (C�!!�!��	) 

F = �H��
�I�PD�� 

F = (1.0 N) x 12/4000 x 1.72 x 100/��V��������H������� 

 = 1.03 �CE����V����a������H����H��$ 0.5 �	C 

��	� ���
	!������	����	��"�����	����
�� 

�V�C��	s��a��A�	!�!���
��GP����	I���	�A�	����	
������GP�����	A 
(C6H12O6) ����A�	C��	s��56���������	AD�C
��	�$����OH�	�C�` 39.99 ���	��5%��� �����	G��
�����	A 0.01 �	C �AHa��	O�GC7OH   #!P��V���	��!�����	�C�`��	�$���P���� 
��	��CE���$
a�������	��A�	����	
��������H�����������	E�#$!���   D������V�C��V���`���	�C�`
���	��5%�����	�$�� �H��
�I�P��	��!P��
���$ 39.99 ���	��5%��� ��C�� 
�V���`��AC��	 

���	��5%�����	�$�� = 10(1-T/S) x F 

�CE�� F = (1.0 N) x 12/4000 x 100/��V���������	A 

 (F C
�H���H��$ 30 �CE�������	A��� 0.01 �	C) 
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TxLGGn /)]1(980/30[ −

������� 	 

��
��	�������� 
 

�����	
���
�������
�
������������
��������
������������
����
��� ���!"�!�#$%&��'(����)*()+(
�,��)�-	�&*���� (Annual Book of ASTM Standard, 1982) 
���) 	(C
��
�(&���D!
 C 

��
������������������������������ 

���
�����������,	
���
���������
�����������
 ���&) ������
�E����� %
F�����
���!"�!�*����������F�����(G���)�$�����
� �+H%����D��	
���
���� %���&���   ���
����-	�&*���� (Stroke J Law) �(&
 C 

���������	
�� 

D =  

�)H%� 
D = 	
���*�
O��'P
�,���&	�&�
��� ()�����)��) 

n = ���*()!��*����Q���)�
H�	�&�(����&�	�
��� (poises) #$%&�
��E 
 C�H� 
C��   ������
�(&������!� %�
�!�&��)�E��P)�	�&�(����&�	�
���) 

L = ������&F��O���
��	�&�(����&�	�
��� U$&���(G#$%&���)�
��
�
	�&�(����&
�	�
���UP��(� (�#
���)��) 

T = ��������F��� %���%)������
F
U$&��
� %�P�*����������������!"�!� (
�� ) 

G = ���)U��&F���+��	�&�
�����
 

G1  = ���)U��&F���+�� (���)�
��
�
*()+(��,) 	�&�(����&�	�
��� 

�������&�
��(C&
 C�
���� %����!W
�(�����&*����(G������
�E������� %���&���
�H� ��X�# (Quartz) #$%&�)H%�) ������F���(��

C��� %�E��P)� 20 �&'��#��# �* F�) ��� G = 2.65, G1 
= 0.998 ��� n = 0.01 �)H%�
��)����
�E���� (T) #$%&D)�) 	
���
���� %)������ D D)����)�� �

�(C
	�&*���������
H����)�$� L (�)H%� D = 2D)����)�� ��� L = 5 �#
���)��) F�D�� ��� T =  
231.7266949 
��  ��H� 3 �(%��)& 52 
��  
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�� ��!�"���
�# 

- !"�!��(��
)(�� 	
�� 5 )�������� 

- ���G��������
 

- D)��
����
 

- ���&��G�)�E��P)� 

- ����,�))�����, 

- 
�a���F(G���� 

- �����&���
 

- ��P)��
 �)b��� 

- ��*��������, 

- ���H%�&�(%& 

- �P��G 

��������	
������������ 

- *�����F���)X���
 (Dispersing Agent) ��� *��������#�� �)�d�#��)��b�*�b� 
�	�)	�
 10 % ���!��)��� 

- Dd����F
�!��,���D#�, �	�)	�
 10% ���!��)��� 

������
���������
 

1. ���F(�*����
�� �,���F������
�(&
 C 

- �(%&����
���&!��)�E 20-30 ��() (G(
�$�
C���
(�) 

- ���)*�������Dd����F
�!��,���D#�, �	�)	�
 10 % ���!��)��� �+H%����F(�
��
�� ��(�U ��������������
���F���(� 

- ��C&�������!f������� 1 �H
 

- ������)���
� %!��)�E 60 �&'��#��# �*�+H%��������!f�������*)GP�E, 
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- G�&�(�����&����
#$%&) *����
�� �,��P�)����F���&) ������)*�������Dd����F

�!��,���D#�,�
!��)�E)�� 

- ���F(�*�������Dd����F
�!��,���D#�,� %)�����
+������������������H�� 

2. ���
����
�GG�!g�� (Wet-Sieved) O��
�����&���
	
���P 63 D)����)�� 

3. ����
� %) 	
����j����� 63 D)����)�����������&����(%&
C���
(� O�� %D��F��!W

C���
(�
�
������� (Sand) 

4. ����
� %) 	
��
������� 63 D)����)�� #$%&!����G����	
���
���� %�!W
�����!k& (Silt) 
�����
��
 �� (Clay) )���������,���������� ���!"�!� ���
������
*��

 C�*��&�
���G��
������
 

5. ���)*��������#�� �)�d�#��)��b�*�b� �	�)	�
 10 % ���!��)��� !��)�E 8-10 )�������� 

6. ���)
C����(%
F
U$&	 �G��!��)���G
*�	�&���G����&   ���%)���D)��
���G����&F

�
�������
bk&���F�� ���%)F(G�����(
� ��(&F������
 (�����������,���� %�E��P)��&� % 20 
�&'��#��# �*) 

7. ��(&F������O��
D! 3 �(%��)& 52 
��  �P�
C��� %��
H����(G���)�$� 5 �#
���)���*��

��P)��
 �)b��#$%&�(%&
C���
(�D�����
����������!"�!��(��
)(�� 

8. ���������&� %�E��P)�D)����
 100 �&'��#��# �* ��C&�����X
�
��*��������, ����(%&
C���
(�   O�� %
D��F��!W

C���
(�	�&�
���	
����
��
 �� (<2 D)����)��) 

9. ���
�E�!��,�#X
�,	�&�
��������	
�� (���� �����!k& �����
��
 ��)   ���UH����
C���
(�
��)	�&��	
���!W
 100�!��,�#X
�, 




















