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���������� (soil profile description) 
 

Pedon 1 
 

I     Information on the Site 
       Profile symbol   :   Pedon 1 
       Soil name    :   Huai Suea Thao series 1 (tentative) 
       Classification   :   Typic Paleustalf, very-fine, mixed, subactive,  
           isohyperthermic 
       Date of examination  :   May 26, 2007 
       Described by   :   Niwat Anongrak, Boondeaw Boonmun, Chackapong 
          Chaiwong, Ninlaphat  Khongphaung, Pasakorn 
           Kawichai and Phattapong  Manajuti 
       Lacation    :   Inside Huai Suea Thao school and approximately  
           300 m east from Ban Huai Suea Thao. Tambon Pha  
           Bong. Mueang District. Mae Hong Son Province. 
           Approximately 190 15/ 26// N. 970 54/ 27// E.  
           (Grid Reference: 852299, Sheet: 4547 I) 
       Elevation    :   240 m (MSL) 
       Landform 
       1. Physiographic position  :   Lower backslope 
       2. Surrounding landform  :   Low relief mountain 
       3. Slope on which profile site :   Moderately steep (28%), N 860 E aspect 
       Vegetation and Landuse  :   Under mixed deciduous forest. Land is also used for  
           watershed forest protected area 
       Annual rainfall   :   Approximately 1,344.7 mm 
       Mean temperature   :   Approximately 22.90C 
       Other    :   Forest fire caused by human in the dry season 
 
II    General Information on the Soil 
       Parent material   :   Derived “in situ” from shale interbedded  
           with limestone in Carboniferous period  
       Drainage    :   Well drained 
       Moisture condition in profile :   Moist throughout 
       Depth of ground water table :   Nil 
       Surface stones and rock outcrops :   No stones and rock outcrops 
       Evidence of erosion   :   Moderately sheet erosion 
       Human influence   :   Nil 
 
III   Profile Description 

Horizon Depth (cm) Description 
A 0-12/14 Dark grayish brown (10YR4/2); clay loam; moderate fine and 

weak medium granular structure and moderate fine subangular 
blocky structure; friable, slightly sticky, slightly plastic; common 
fine, common medium and few coarse vesicular pores; common 
fine, medium and coarse roots; moderately acid (field pH 5.8); 
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clear and wavy boundary to Bt1. 
Bt1 12/14-35 Dark brown to brown (7.5YR4/4); clay; moderate fine, medium 

and coarse  subangular blocky structure; firm, moderately sticky, 
moderately plastic; common fine, common medium and few 
coarse vesicular pores; common fine, medium and coarse roots; 
strongly acid (field pH 5.4); clear and smooth boundary to Bt2. 

Bt2 35-54 Strong brown (7.5YR4/6); clay; moderate fine and medium  
subangular blocky structure and moderate coarse angular blocky 
structure; very firm, very sticky, very  plastic; common fine and 
medium vesicular pores; few fine, common medium, few coarse 
few very coarse roots; strongly acid (field pH 5.4); clear and 
smooth boundary to Bt3. 

Bt3 54-70 Strong brown (7.5YR4/6); clay; strong fine, strong medium and 
moderate coarse angular blocky structure; very firm, very sticky, 
very plastic; few angular gravels (2-5 cm) of weathered shale; 
common fine, common medium and few coarse vesicular pores; 
few fine, common medium and few coarse roots; strongly acid 
(field pH 5.4); clear and smooth boundary to Bt4. 

Bt4 70-94 Strong brown (7.5YR4/6); clay; strong fine, strong medium and 
moderate coarse angular blocky structure; very firm, very sticky, 
very plastic; common fine and medium vesicular pores; few fine 
and common medium roots; strongly acid (field pH 5.4); clear and 
smooth boundary to Bt5. 

Bt5 94-118 Strong brown (7.5YR4/6); clay; moderate fine, medium and coarse 
angular blocky structure; very firm, very sticky, very plastic; 
common fine, common medium and few coarse vesicular pores; 
few medium roots; strongly acid (field pH 5.4); clear and smooth 
boundary to Bt6. 

Bt6 118-140 Dark yellowish brown (10YR4/4); slightly gravelly clay; moderate 
fine, medium and coarse angular blocky structure; very firm, very 
sticky, very plastic; common angular gravels (1-3 cm) of 
weathered shale; common fine, common medium and few very 
coarse vesicular pores; few medium, coarse and very coarse roots; 
strongly acid (field pH 5.4); clear and smooth boundary to BC1. 

BC1 140-161/164 Dark yellowish brown (10YR4/4); gravelly clay; moderate fine, 
medium and coarse angular blocky structure; firm, moderately 
sticky, moderately plastic; common angular gravels (0.5-5 cm) of 
weathered shale; common fine, common medium and few very 
coarse vesicular pores; few medium and coarse roots; moderately 
acid (field pH 5.6); clear and wavy boundary to BC2. 

BC2 161/164-222+ Dark yellowish brown (10YR4/4); gravelly clay; moderate fine, 
medium and coarse angular blocky structure; firm, moderately 
sticky, moderately plastic; common angular gravels (0.5-7 cm) and 
common angular stones (8-12 cm) of weathered shale; common 
fine and medium vesicular pores; few medium roots; moderately 
acid (field pH 5.6). 
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Pedon 2 
 

I     Information on the Site 
       Profile symbol   :   Pedon 2 
       Soil name    :   Huai Suea Thao series 2 (tentative) 
       Classification   :   Typic Paleustalf, fine, mixed, subactive,  
           isohyperthermic 
       Date of examination  :   May 24, 2007 
       Described by   :   Niwat Anongrak, Boondeaw Boonmun, Chackapong 
          Chaiwong, Ninlaphat  Khongphaung, Pasakorn 
           Kawichai and Phattapong  Manajuti 
       Lacation    :   Approximately 200 m west from Ban Huai Suea  
           Thao. Tambon Pha Bong. Mueang District.  
           Mae Hong Son Province. Approximately  
           190 15/ 28// N. 970 54/ 03// E. (Grid Reference:  
           844300, Sheet: 4547 I) 
       Elevation    :   270 m (MSL) 
       Landform 
       1. Physiographic position  :   Lower backslope 
       2. Surrounding landform  :   Low relief mountain 
       3. Slope on which profile site :   Steep (36%), N 660 E aspect 
       Vegetation and Landuse  :   Under mixed deciduous forest. Land is also used for 
           tropical orchard (mango) 
       Annual rainfall   :   Approximately 1,344.7 mm 
       Mean temperature   :   Approximately 22.90C 
       Other    :   Nil 
 
II    General Information on the Soil 
       Parent material   :   Derived “in situ” from shale interbedded  
           with limestone in Carboniferous period  
       Drainage    :   Well drained 
       Moisture condition in profile :   Moist throughout 
       Depth of ground water table :   Nil 
       Surface stones and rock outcrops :   No stones and rock outcrops 
       Evidence of erosion   :   Moderately sheet erosion and slightly rill erosion. 
       Human influence   :   Plough layer, small amounts farmyard manure and 
           lime is used 
 
III   Profile Description 

Horizon Depth (cm) Description 
Ap 0-8/14 Dark brown (10YR4/3); slightly gravelly clay loam; weak fine 

granular structure and moderate fine and medium subangular 
blocky structure; firm, moderately sticky, moderately plastic; 
common angular gravels (0.5-2 cm) of weathered shale; common 
fine, common medium and few coarse vesicular pores; common 
fine and medium roots; moderately acid (field pH 6.0); clear and 
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wavy boundary to Bt1. 
Bt1 8/14-30 Strong brown (7.5YR4/6); clay; moderate fine, medium and coarse 

subangular blocky structure; firm, moderately sticky, moderately 
plastic; common fine, common medium and common very coarse 
vesicular pores; few fine, common medium and few coarse roots; 
strongly acid (field pH 5.4); clear and smooth boundary to Bt2. 

Bt2 30-59 Strong brown (7.5YR5/6); clay; moderate fine and medium 
subangular blocky structure; firm, moderately sticky, moderately 
plastic; common fine and medium vesicular pores; few fine, 
medium, coarse and very coarse roots; strongly acid (field pH 5.2); 
clear and smooth boundary to Bt 3. 

Bt3 59-88 Strong brown (7.5YR5/6); clay; moderate fine and medium 
subangular blocky structure; firm, moderately sticky, moderately 
plastic; common round stones (8-10 cm) of strongly weathered 
shale; common fine and medium vesicular pores; few medium 
roots; strongly acid (field pH 5.2); clear and smooth boundary to 
Bt4. 

Bt4 88-111 Strong brown (7.5YR5/6); clay; moderate fine and medium 
subangular blocky structure and moderate medium angular blocky 
structure; firm, moderately sticky, moderately plastic; common 
fine and medium vesicular pores; few medium roots; strongly acid 
(field pH 5.4); clear and smooth boundary to Bt5. 

Bt5 111-137 Strong brown (7.5YR5/6); clay; moderate fine and medium 
angular blocky structure; firm, moderately sticky, moderately 
plastic; common fine and medium vesicular pores; few medium 
roots; strongly acid (field pH 5.4); clear and smooth boundary to 
Bt6. 

Bt6 137-165/168 Strong brown (7.5YR5/8); clay; moderate fine, medium and coarse 
angular blocky structure; firm, moderately sticky, moderately 
plastic; common round stones (8-12 cm) of strongly weathered 
shale; common fine and medium vesicular pores; few medium and 
coarse roots; strongly acid (field pH 5.4); clear and wavy boundary 
to BC1. 

BC1 165/168-201 Strong brown (7.5YR5/8); gravelly clay; moderate fine, medium 
and coarse angular blocky structure; firm, moderately sticky, 
moderately plastic; many angular gravels (1-3 cm) of weathered 
shale; common fine and medium vesicular pores; few medium 
roots; strongly acid (field pH 5.4); clear and smooth boundary to 
BC2. 

BC2 201-230+ Strong brown (7.5YR5/8); gravelly clay; moderate fine, medium 
and coarse angular blocky structure; firm, moderately sticky, 
moderately plastic; many angular gravels (1-3 cm) of weathered 
shale; common fine and medium vesicular pores; few medium 
roots; strongly acid (field pH 5.4). 
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Pedon 3 
 

I     Information on the Site 
       Profile symbol   :   Pedon 3 
       Soil name    :   Huai Nam Pong series 1 (tentative) 
       Classification   :   Typic Haplustult, fine, mixed, subactive,  
           isohyperthermic 
       Date of examination  :   May 27, 2007 
       Described by   :   Niwat Anongrak, Boondeaw Boonmun, Chackapong 
          Chaiwong, Ninlaphat  Khongphaung, Pasakorn 
           Kawichai and Phattapong  Manajuti 
       Lacation    :   Approximately 500 m north from Ban Huai Nam 
           Pong. Tambon Na Pu Pom. Pang Mapha District. 
           Mae Hong Son Province. Approximately  
           190 34/ 10// N. 980 07/ 59// E. (Grid Reference:  
           091640, Sheet: 4648 III) 
       Elevation    :   460 m (MSL) 
       Landform 
       1. Physiographic position  :   Middle backslope 
       2. Surrounding landform  :   Low relief mountain 
       3. Slope on which profile site :   Moderately steep (25%), S 840 E aspect 
       Vegetation and Landuse  :   Under mixed deciduous forest. Land is also used for  
           watershed forest protected area 
       Annual rainfall   :   Approximately 1,344.7 mm 
       Mean temperature   :   Approximately 22.90C 
       Other    :   Forest fire caused by human in the dry season 
 
II    General Information on the Soil 
       Parent material   :   Derived “in situ” from shale interbedded with  
           sandstone in Carboniferous period  
       Drainage    :   Well drained 
       Moisture condition in profile :   Moist throughout 
       Depth of ground water table :   Nil 
       Surface stones and rock outcrops :   No stones and rock outcrops 
       Evidence of erosion   :   Moderately sheet erosion 
       Human influence   :   Nil 
 
III   Profile Description 

Horizon Depth (cm) Description 
A 0-5/7 Dark brown (10YR4/3); clay loam; moderate fine and weak 

medium granular structure and moderately fine subangular blocky 
structure; friable, slightly sticky, slightly plastic; common fine and 
medium vesicular pores; common fine and many medium roots; 
moderately acid (field pH 5.6); clear and wavy boundary to BA. 

BA 5/7-14/17 Dark yellowish brown (10YR4/4); clay loam; weak fine granular 
structure and moderate fine and medium subangular blocky 
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structure; firm, moderately sticky, moderately plastic; common 
fine and medium vesicular pores; common fine and medium roots; 
strongly acid (field pH 5.2); clear and wavy boundary to Bt1. 

Bt1 14/17-31 Strong brown (7.5YR4/6); clay; moderate fine and medium 
subangular structure; firm, moderately sticky, moderately plastic; 
common fine and medium vesicular pores; common fine and 
medium roots; strongly acid (field pH 5.2); clear and smooth 
boundary to Bt2. 

Bt2 31-53 Yellowish red (5YR4/6); clay; moderate fine and medium 
subangular structure; firm, moderately sticky, moderately plastic; 
common fine and medium vesicular pores; few fine and common 
medium roots; strongly acid (field pH 5.2); clear and smooth 
boundary to Bt3. 

Bt3 53-76 Yellowish red (5YR4/6); clay; moderate fine, medium and coarse 
subangular structure; firm, moderately sticky, moderately plastic; 
common fine, common medium and few very coarse vesicular 
pores; few fine and common medium roots; strongly acid (field pH 
5.4); clear and smooth boundary to Bt4. 

Bt4 76-101 Yellowish red (5YR4/6); clay; moderate fine, medium and coarse 
subangular structure; firm, moderately sticky, moderately plastic; 
common fine, common medium and few very coarse vesicular 
pores; few fine and common medium roots; strongly acid (field pH 
5.4); clear and smooth boundary to BC. 

BC 101-132 Yellowish red (5YR4/6) with strong brown (7.5YR5/8); gravelly 
clay; moderate fine and medium subangular structure and 
moderate coarse angular structure; firm, moderately sticky, 
moderately plastic; common round gravels (1-3 cm) of weathered 
shale and sandstone; common fine and medium vesicular pores; 
few fine and common medium roots; strongly acid (field pH 5.4); 
clear and smooth boundary to Cr. 

Cr 132-150 Strong brown (7.5YR5/8) with brownish yellow (10YR6/8); 
gravelly clay; moderate fine, medium and coarse angular structure; 
firm, moderately sticky, moderately plastic; many angular gravels 
(2-5 cm) of weathered shale; common fine and medium vesicular 
pores; few medium roots; strongly acid (field pH 5.4); clear and 
smooth boundary to R. 

R 150-213+ Fresh shale. 
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Pedon 4 
 

I     Information on the Site 
       Profile symbol   :   Pedon 4 
       Soil name    :   Huai Nam Pong series 2 (tentative) 
       Classification   :   Typic Paleustalf, very-fine, mixed, subactive,  
           isohyperthermic 
       Date of examination  :   May 27, 2007 
       Described by   :   Niwat Anongrak, Boondeaw Boonmun, Chackapong 
          Chaiwong, Ninlaphat  Khongphaung, Pasakorn 
           Kawichai and Phattapong  Manajuti 
       Lacation    :   Approximately 300 m west from Ban Huai Nam 
           Pong. Tambon Na Pu Pom. Pang Mapha District. 
           Mae Hong Son Province. Approximately  
           190 33/ 52// N. 980 07/ 55// E. (Grid Reference:  
           089638, Sheet: 4648 III) 
       Elevation    :   410 m (MSL) 
       Landform 
       1. Physiographic position  :   Lower backslope 
       2. Surrounding landform  :   Low relief mountain 
       3. Slope on which profile site :   Moderately steep (24%), S 620 E aspect 
       Vegetation and Landuse  :   Under mixed deciduous forest. Land is also used for  
           tropical orchard (mango) 
       Annual rainfall   :   Approximately 1,344.7 mm 
       Mean temperature   :   Approximately 22.90C 
       Other    :   Nil 
 
II    General Information on the Soil 
       Parent material   :   Derived “in situ” from shale interbedded  
           with limestone in Carboniferous period  
       Drainage    :   Moderately well drained to well drained 
       Moisture condition in profile :   Moist throughout 
       Depth of ground water table :   Nil 
       Surface stones and rock outcrops :   No stones and rock outcrops 
       Evidence of erosion   :   Moderately sheet erosion and slightly rill erosion 
       Human influence   :   Plough layer, small amounts farmyard manure  
           is used. 
 
III   Profile Description 

Horizon Depth (cm) Description 
Ap 0-10/14 Dark brown (10YR4/3); clay loam; moderate fine, medium and 

coarse subangular blocky structure; firm, moderately sticky, 
moderately plastic; common fine, common medium and few 
coarse vesicular pores; common fine, common medium, few 
coarse and few very coarse roots; strongly acid (field pH 5.4); 
clear and wavy boundary to Bt1.   
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Bt1 10/14-28 Dark yellowish brown (10YR4/4); clay; moderate fine, medium 
and coarse subangular blocky structure; firm, moderately sticky, 
moderately plastic; common fine, common medium and few very 
coarse vesicular pores; common fine and medium roots; very 
strongly acid (field pH 5.0); clear and smooth boundary to Bt2. 

Bt2 28-54 Strong brown (7.5YR4/6); clay; moderate fine, medium and coarse  
subangular blocky structure; very firm, very sticky, very plastic; 
common fine, medium and very coarse vesicular pores; few fine 
and medium roots; very strongly acid (field pH 5.0); clear and 
smooth boundary to Bt3. 

Bt3 54-68/75 Strong brown (7.5YR4/6); slightly gravelly clay; moderate fine 
and medium subangular blocky structure and moderate medium 
and coarse angular blocky strucuture; very firm, very sticky, very 
plastic; common angular gravels (1-3 cm) of weathered shale; 
common fine and medium vesicular pores; few medium roots; 
very strongly acid (field pH 5.0); clear and wavy boundary to Bt4. 

Bt4 68/75-95 Strong brown (7.5YR4/6) with yellowish brown (10YR5/6); 
gravelly clay; strong fine, strong medium and moderate coarse 
angular blocky structure; very firm, very sticky, very plastic; many 
angular gravels (1-3 cm) of weathered shale; common fine and few 
medium vesicular pores; few medium roots; strongly acid (field 
pH 5.2); clear and smooth boundary to BC1. 

BC1 95-127 Strong brown (7.5YR4/6) with brownish yellow (10YR6/8); 
gravelly clay; strong fine, strong medium and moderate coarse 
angular blocky structure; firm, moderately sticky, moderately 
plastic; many angular gravels (1-3 cm) of weathered shale; 
common fine and few medium vesicular pores; few medium roots; 
strongly acid (field pH 5.4); clear and smooth boundary to BC2.  

BC2 127-154 Strong brown (7.5YR5/6), brownish yellow (10YR6/8) and brown 
pale (10YR6/3); gravelly clay; moderate fine, medium and coarse 
angular blocky structure; firm, moderately sticky, moderately 
plastic; many angular gravels (1-3 cm) of weathered shale; 
common fine and few medium vesicular pores; few medium roots; 
moderately acid (field pH 5.6); clear and smooth boundary to Cr. 

Cr 154-183 Strong brown (7.5YR5/6), brownish yellow (10YR6/8) and brown 
pale (10YR6/3); gravelly clay; moderate fine, medium and coarse 
angular blocky structure; firm, moderately sticky, moderately 
plastic; many angular gravels (1-3 cm) and common angular 
stones (10-20 cm) of weathered shale; common fine and few 
medium vesicular pores; few medium roots; moderately acid (field 
pH 5.6); clear and smooth boundary to R. 

R 183-215+ Fresh shale. 
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Pedon 5 
 

I     Information on the Site 
       Profile symbol   :   Pedon 5 
       Soil name    :   Ruam Thai series 1 (tentative) 
       Classification   :   Typic Paleudult, fine, kaolinitic, subactive,  
           isothermic 
       Date of examination  :   May 25, 2007 
       Described by   :   Niwat Anongrak, Boondeaw Boonmun, Chackapong 
          Chaiwong, Ninlaphat  Khongphaung, Pasakorn 
           Kawichai and Phattapong  Manajuti 
       Lacation    :   Approximately 500 m southeast from Ban Ruam 
           Thai. Tambon Mok Jum Pae. Mueang District.  
           Mae Hong Son Province. Approximately  
           190 29/ 45// N. 970 55/ 05// E. (Grid Reference:  
           862562, Sheet: 4547 I) 
       Elevation    :   1,160 m (MSL) 
       Landform 
       1. Physiographic position  :   Middle backslope 
       2. Surrounding landform  :   Mountainous 
       3. Slope on which profile site :   Moderately steep (34%), N 340 W aspect 
       Vegetation and Landuse  :   Under hill evergreen forest. Land is also used for 
           watershed forest protected area 
       Annual rainfall   :   Approximately 1,732.0 mm 
       Mean temperature   :   Approximately 20.00C 
       Other    :   Nil 
 
II    General Information on the Soil 
       Parent material   :   Derived “in situ” from shale interbedded with  
           sandstone in Carboniferous period  
       Drainage    :   Well drained 
       Moisture condition in profile :   Moist throughout 
       Depth of ground water table :   Nil 
       Surface stones and rock outcrops :   No stones and rock outcrops 
       Evidence of erosion   :   Slightly sheet erosion 
       Human influence   :   Nil 
 
III   Profile Description 

Horizon Depth (cm) Description 
A 0-8/10 Very dark grayish brown (10YR3/2); clay loam; moderate fine and 

weak medium granular structure and moderate fine subangular 
blocky structure; friable, slightly sticky, slightly plastic; common 
fine and medium vesicular pores; common fine and medium roots; 
very strongly acid (field pH 4.8); clear and wavy boundary to BA. 

BA 8/10-30 Dark brown to brown (7.5YR4/4); clay; moderate fine, moderate 
medium and weak coarse subangular blocky structure; firm, 
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moderately sticky, moderately plastic; common fine, common 
medium, few coarse and few very coarse vesicular pores; common 
fine, common medium and few coarse roots; very strongly acid 
(field pH 4.8); clear and smooth boundary to Bt1. 

Bt1 30-45 Strong brown (7.5YR4/6); clay; moderate fine, medium and coarse 
subangular blocky structure; firm, moderately sticky, moderately 
plastic; common fine, common medium, few coarse and few very 
coarse vesicular pores; few fine, medium and coarse roots; very 
strongly acid (field pH 4.8); clear and smooth boundary to Bt2. 

Bt2 45-76 Strong brown (7.5YR5/6); clay; moderate fine, medium and coarse 
subangular blocky structure; firm, moderately sticky, moderately 
plastic; common fine, common medium and few very coarse 
vesicular pores; few fine, medium and coarse roots; very strongly 
acid (field pH 4.8); clear and smooth boundary to Bt3. 

Bt3 76-101 Strong brown (7.5YR5/6); clay; moderate fine, medium and coarse 
subangular blocky structure; firm, moderately sticky, moderately 
plastic; common fine, common medium and few very coarse 
vesicular pores; few fine and medium roots; very strongly acid 
(field pH 4.6); clear and smooth boundary to Bt4. 

Bt4 101-123/128 Strong brown (7.5YR5/6); slightly gravelly clay; moderate fine, 
medium and coarse subangular blocky structure; firm, moderately 
sticky, moderately plastic; common round gravels (1-2 cm) of 
weathered shale and sandstone; common fine and medium 
vesicular pores; few medium roots; very strongly acid (field pH 
4.8); clear and wavy boundary to Bt5. 

Bt5 123/128-150 Strong brown (7.5YR5/6); slightly gravelly clay; moderate fine, 
medium and coarse subangular blocky structure; firm, moderately 
sticky, moderately plastic; common round gravels (1-4 cm) of 
weathered shale and sandstone; common fine and medium 
vesicular pores; few medium roots; very strongly acid (field pH 
5.0); clear and smooth boundary to Bt6. 

Bt6 150-170/175 Strong brown (7.5YR5/6); slightly gravelly clay; moderate fine, 
medium and coarse subangular blocky structure; firm, moderately 
sticky, moderately plastic; common round gravels (1-4 cm) of 
weathered shale and sandstone; common fine, common medium 
and few very coarse vesicular pores; few medium roots; strongly 
acid (field pH 5.2); clear and wavy boundary to Bt7. 

Bt7 170/175-204+ Strong brown (7.5YR5/6); slightly gravelly clay; moderate fine 
and medium subangular blocky structure and moderate coarse 
angular blocky structure; firm, moderately sticky, moderately 
plastic; common round gravels (1-2 cm) of weathered shale and 
sandstone; common fine and medium vesicular pores; few medium 
roots; strongly acid (field pH 5.2). 
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Pedon 6 
 

I     Information on the Site 
       Profile symbol   :   Pedon 6 
       Soil name    :   Ruam Thai series 2 (tentative) 
       Classification   :   Typic Hapludult, fine, kaolinitic, subactive,  
           isothermic 
       Date of examination  :   May 25, 2007 
       Described by   :   Niwat Anongrak, Boondeaw Boonmun, Chackapong 
          Chaiwong, Ninlaphat  Khongphaung, Pasakorn 
           Kawichai and Phattapong  Manajuti 
       Lacation    :   Approximately 100 m south from Ban Ruam Thai. 
           Tambon Mok Jum Pae. Mueang District.  
           Mae Hong Son Province. Approximately  
           190 29/ 52// N. 970 54/ 46// E. (Grid Reference:  
           859564, Sheet: 4547 I) 
       Elevation    :   1,150 m (MSL) 
       Landform 
       1. Physiographic position  :   Middle backslope 
       2. Surrounding landform  :   Mountainous 
       3. Slope on which profile site :   Moderately steep (22%), S 120 E aspect 
       Vegetation and Landuse  :   Under hill evergreen forest. Land is also used for  
           temperate orchard (peach and japanese apricot) 
       Annual rainfall   :   Approximately 1,732.0 mm 
       Mean temperature   :   Approximately 20.00C 
       Other    :   Bench terrace 
 
II    General Information on the Soil 
       Parent material   :   Derived “in situ” from shale interbedded with  
           sandstone in Carboniferous period  
       Drainage    :   Well drained 
       Moisture condition in profile :   Moist throughout 
       Depth of ground water table :   Nil 
       Surface stones and rock outcrops :   No stones and rock outcrops 
       Evidence of erosion   :   Slightly sheet erosion 
       Human influence   :   Bench terrace and plough layer, small amounts 
           farmyard manure and lime is used 
 
III   Profile Description 

Horizon Depth (cm) Description 
Ap 0-14/17 Dark brown to brown (7.5YR4/4); slightly gravelly clay loam; 

weak fine granular structure and moderate fine and medium 
subangular blocky structure; friable, slightly sticky, slightly 
plastic; common round gravels (1-2 cm) of weathered shale and 
sandstone; common fine, common medium and few coarse 
vesicular pores; common fine and many medium roots; very 
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strongly acid (field pH 4.8); clear and wavy boundary to BA. 
BA 14/17-33 Strong brown (7.5YR4/6); gravelly clay; moderate fine and 

medium subangular blocky structure; firm, moderately sticky, 
moderately plastic; common round gravels (1-2 cm) of weathered 
shale and sandstone; common fine, common medium and few 
coarse vesicular pores; common fine and many medium roots; 
strongly acid (field pH 5.2); clear and smooth boundary to Bt1. 

Bt1 33-55 Yellowish red (5YR4/6); gravelly clay; moderate fine, medium 
and coarse subangular blocky structure; firm, moderately sticky, 
moderately plastic; common round gravels (1-2 cm) of weathered 
shale and sandstone; common fine, common medium and few 
coarse vesicular pores; few fine and common medium roots; 
strongly acid (field pH 5.4); clear and smooth boundary to Bt2. 

Bt2 55-82 Yellowish red (5YR4/6); very gravelly clay; moderate fine,  
medium and coarse subangular blocky structure; firm, moderately 
sticky, slightly plastic; many round gravels (1-4 cm) of weathered 
shale and sandstone; common fine and medium vesicular pores; 
few fine and common medium roots; strongly acid (field pH 5.4); 
clear and smooth boundary to Bt3. 

Bt3 82-103 Red (2.5YR4/6); gravelly clay; moderate fine and medium 
subangular blocky structure; firm, moderately sticky, moderately 
plastic; common round gravels (1-2 cm) of weathered shale and 
sandstone; common fine and medium vesicular pores; few medium 
roots; strongly acid (field pH 5.4); clear and smooth boundary to 
2Bt4. 

2Bt4 103-127 Yellowish red (5YR4/6); clay; moderate fine and medium 
subangular blocky structure; firm, moderately sticky, moderately 
plastic; common fine, common medium and few very coarse 
vesicular pores; few medium roots; moderately acid (field pH 5.6); 
clear and smooth boundary to 2Bt5. 

2Bt5 127-148 Yellowish red (5YR4/6); clay; moderate fine and medium 
subangular blocky structure; firm, moderately sticky, moderately 
plastic; common fine and medium vesicular pores; few medium 
roots; moderately acid (field pH 5.6); clear and smooth boundary 
to 2Bt6. 

2Bt6 148-169 Yellowish red (5YR4/6); clay; moderate fine and medium 
subangular blocky structure; firm, moderately sticky, moderately 
plastic; common fine and medium vesicular pores; few medium 
roots; moderately acid (field pH 5.6); clear and smooth boundary 
to 2Bt7. 

2Bt7 169-200+ Yellowish red (5YR4/6); clay; moderate fine and medium 
subangular blocky structure; firm, moderately sticky, moderately 
plastic; common fine and medium vesicular pores; few medium 
roots; strongly acid (field pH 5.4). 
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Pedon 7 
 

I     Information on the Site 
       Profile symbol   :   Pedon 7 
       Soil name    :   Pho No Khi series 1 (tentative) 
       Classification   :   Typic Paleudult, very-fine, kaolinitic, subactive,  
           isothermic 
       Date of examination  :   May 28, 2007 
       Described by   :   Niwat Anongrak, Boondeaw Boonmun, Chackapong 
          Chaiwong, Ninlaphat  Khongphaung, Pasakorn 
           Kawichai and Phattapong  Manajuti 
       Lacation    :   Approximately 300 m east from Ban Pho No Khi. 
           Tambon Huai Pong. Mueang District. Mae Hong 
           Son Province. Approximately 180 56/ 54// N. 
           980 04/ 50// E. (Grid Reference: 031956, 
           Sheet: 4646 IV) 
       Elevation    :   1,210 m (MSL) 
       Landform 
       1. Physiographic position  :   Middle backslope 
       2. Surrounding landform  :   Mountainous 
       3. Slope on which profile site :   Steep (40%), S 800 W aspect 
       Vegetation and Landuse  :   Under hill evergreen forest. Land is also used for 
           watershed forest protected area 
       Annual rainfall   :   Approximately 1,732.0 mm 
       Mean temperature   :   Approximately 20.00C 
       Other    :   Nil 
 
II    General Information on the Soil 
       Parent material   :   Derived “in situ” from shale interbedded with  
           sandstone in Silurian to Carboniferous period 
       Drainage    :   Well drained 
       Moisture condition in profile :   Moist throughout 
       Depth of ground water table :   Nil 
       Surface stones and rock outcrops :   No stones and rock outcrops 
       Evidence of erosion   :   Slightly sheet erosion 
       Human influence   :   Nil 
 
III   Profile Description 

Horizon Depth (cm) Description 
A 0-9/12 Dark brown (10YR4/3); clay loam; moderate fine granular 

structure and moderate fine and medium subangular blocky 
structure; friable, slightly sticky, slightly plastic; common fine, 
medium and coarse vesicular pores; common fine and many 
medium roots; very strongly acid (field pH 5.0); clear and wavy 
boundary to BA. 

BA 9/12-26 Strong brown (7.5YR4/6); clay; moderate fine, medium and coarse   
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subangular blocky structure; firm, moderately sticky, moderately 
plastic; common fine, common medium and few coarse vesicular 
pores; few fine, common medium and few very coarse roots; 
strongly acid (field pH 5.2); clear and smooth boundary to Bt1. 

Bt1 26-48 Strong brown (7.5YR4/6); clay; moderate fine, medium and coarse 
subangular blocky structure; very firm, very sticky, very plastic; 
common fine, common medium and few coarse vesicular pores; 
few fine and common medium roots; strongly acid (field pH 5.2); 
clear and smooth boundary to Bt2. 

Bt2 48-62/74 Yellowish red (5YR4/6); clay; moderate fine, medium and coarse 
subangular blocky structure; very firm, very sticky, very plastic; 
common fine, common medium, few coarse and few very coarse 
vesicular pores; few fine and medium roots; strongly acid (field 
pH 5.2); clear and wavy boundary to Bt3. 

Bt3 62/74-92 Yellowish red (5YR4/6); slightly gravelly clay; moderate fine,  
medium and coarse subangular blocky structure; very firm, very 
sticky, very plastic; common round gravels (1-2 cm) of weathered 
shale and sandstone; common fine, common medium and few 
coarse vesicular pores; few medium and coarse roots; strongly acid 
(field pH 5.2); clear and smooth boundary to Bt4. 

Bt4 92-120 Red (2.5YR4/8); slightly gravelly clay; moderate fine and medium 
subangular blocky structure and moderate coarse angular blocky 
structure; very firm, very sticky, very plastic; common round 
gravels (1-2 cm) of weathered shale and sandstone; common fine, 
common medium and few very coarse vesicular pores; few 
medium roots; strongly acid (field pH 5.4); clear and smooth 
boundary to Bt5. 

Bt5 120-144 Red (2.5YR4/8); gravelly clay; moderate fine, medium and coarse 
angular blocky structure; firm, moderately sticky, moderately 
plastic; common round gravels (1-2 cm) of weathered shale and 
sandstone; common fine and medium vesicular pores; few medium 
roots; strongly acid (field pH 5.4); clear and smooth boundary to 
2Bt6. 

2Bt6 144-171 Yellowish red (5YR5/6); clay; moderate fine, medium and coarse 
angular blocky structure; firm, moderately sticky, moderately 
plastic; common fine and few medium vesicular pores; few 
medium roots; strongly acid (field pH 5.4); clear and smooth 
boundary to 2Bt7. 

2Bt7 171-205+ Yellowish red (5YR5/8); slightly gravelly clay; moderate fine, 
medium and coarse angular blocky structure; firm, moderately 
sticky, moderately plastic; common round gravels (1-2 cm) of 
weathered shale and sandstone; common fine and few medium 
vesicular pores; few medium roots; strongly acid (field pH 5.4). 
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Pedon 8 
 

I     Information on the Site 
       Profile symbol   :   Pedon 8 
       Soil name    :   Pho No Khi series 2 (tentative) 
       Classification   :   Typic Paleudult, fine, kaolinitic, subactive,  
           isothermic 
       Date of examination  :   May 28, 2007 
       Described by   :   Niwat Anongrak, Boondeaw Boonmun, Chackapong 
          Chaiwong, Ninlaphat  Khongphaung, Pasakorn 
           Kawichai and Phattapong  Manajuti 
       Lacation    :   Approximately 100 m north from Ban Pho No Khi. 
           Tambon Huai Pong. Mueang District. Mae Hong 
           Son Province. Approximately 180 57/ 15// N. 
           980 04/ 38// E. (Grid Reference: 028960, 
           Sheet: 4646 IV) 
       Elevation    :   1,180 m (MSL) 
       Landform 
       1. Physiographic position  :   Lower backslope 
       2. Surrounding landform  :   Mountainous 
       3. Slope on which profile site :   Strongly sloping (18%), N 500 E aspect 
       Vegetation and Landuse  :   Under hill evergreen forest. Land is also used for  
           temperate orchard (japanese apricot) 
       Annual rainfall   :   Approximately 1,732.0 mm 
       Mean temperature   :   Approximately 20.00C 
       Other    :   Nil 
 
II    General Information on the Soil 
       Parent material   :   Derived “in situ” from shale interbedded with  
           sandstone in Silurian to Carboniferous period 
       Drainage    :   Well drained 
       Moisture condition in profile :   Moist throughout 
       Depth of ground water table :   Nil 
       Surface stones and rock outcrops :   No stones and rock outcrops 
       Evidence of erosion   :   Moderately sheet erosion and slightly rill erosion 
       Human influence   :   Plough layer, small amounts farmyard manure 
           is used 
 
III   Profile Description 

Horizon Depth (cm) Description 
Ap 0-10/12 Dark brown (10YR4/3); clay loam; weak fine granular structure 

and moderate fine and medium subangular blocky structure; firm, 
moderately sticky, moderately plastic; common fine, common 
medium and few coarse vesicular pores; common fine and medium 
roots; strongly acid (field pH 5.2); clear and wavy boundary to 
BA. 
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BA 10/12-24 Dark brown to brown (7.5YR4/4); clay; moderate fine, medium 
and coarse subangular blocky structure; firm, moderately sticky, 
moderately plastic; common fine and medium vesicular pores; few 
fine, common medium and few coarse roots; strongly acid (field 
pH 5.2); clear and smooth boundary to Bt1. 

Bt1 24-45 Reddish brown (5YR4/4); clay; moderate fine, medium and coarse 
subangular blocky structure; firm, moderately sticky, moderately 
plastic; common fine, common medium, few coarse and common 
very coarse vesicular pores; few fine and common medium roots; 
strongly acid (field pH 5.2); clear and smooth boundary to Bt2. 

Bt2 45-66/73 Yellowish red (5YR4/6); clay; moderate fine, medium and coarse  
subangular blocky structure; firm, moderately sticky, moderately 
plastic; common fine and medium vesicular pores; few medium 
and coarse roots; strongly acid (field pH 5.2); clear and wavy 
boundary to Bt3. 

Bt3 66/73-100 Yellowish red (5YR4/6); slightly gravelly clay, moderate fine, 
medium and coarse subangular blocky structure; firm, moderately 
sticky, moderately plastic; common angular gravels (1-3 cm) of 
weathered shale and sandstone; common fine and medium 
vesicular pores; few medium roots; strongly acid (field pH 5.2); 
clear and smooth boundary to Bt4. 

Bt4 100-122 Red (2.5YR4/6); slightly gravelly clay; moderate fine, medium 
and coarse subangular blocky structure; firm, moderately sticky, 
moderately plastic; common angular gravels (1-4 cm) of 
weathered shale and sandstone; common fine and medium 
vesicular pores; few medium roots; strongly acid (field pH 5.4); 
clear and smooth boundary to Bt5. 

Bt5 122-160/163 Red (2.5YR4/6); gravelly clay; moderate fine and medium 
subangular blocky structure and moderate coarse angular blocky 
structure; firm, moderately sticky, moderately plastic; common 
angular gravels (1-5 cm) of weathered shale and sandstone; 
common fine and medium vesicular pores; few medium roots; 
strongly acid (field pH 5.4); clear and wavy boundary to 2Bt6. 

2Bt6 160/163-187 Yellowish red (5YR5/6); clay; moderate fine, medium and coarse 
angular blocky structure; firm, moderately sticky, moderately 
plastic; common fine and few medium vesicular pores; few 
medium roots; moderately acid (field pH 5.6); clear and smooth 
boundary to 2Bt7. 

2Bt7 187-210+ Yellowish red (5YR5/6); clay; moderate fine, medium and coarse 
angular blocky structure; firm, moderately sticky, moderately 
plastic; common fine and few medium vesicular pores; few 
medium roots; moderately acid (field pH 5.6). 
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����������	
��
 3   
��"�!�
�#!������$%���� (����, 2547; Soil Survey Division Staff, 1993) 

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

(texture classes) 
   

������� 

(sandy soils) 

��$%����� 

(coarse textured) 

&�+"
! ����)����!��* (�������� ����
������� �������������
) ����'����
�!	�)����!��* (��������'�����!	� 

����'�����!	� �����������'�����!	� 

"���������������
'�����!	�) 

 

����!	� 

(loamy soils) 

��$%�����'��
��� 
(moderately coarse-textured) 

&�+"
! ����!	�'��������� ����!	�'�
���� ����!	�'������������ 

 

 ��$%�'��
��� 
(medium-textured) 

&�+"
! ����!	�'��������������
 ���
�!	� ����!	�'�����"',� "������"',� 
 

 ��$%��������'��
��� 
(moderately fine-textured) 

&�+"
! ����!	������	 ����!	������	'�
���� ����!	������	'�����"',� 
 

��������	 

(clayey soils) 

��$%�������� 

(fine textured) 

&�+"
! ��������	'����� ��������	'�
����"',� "����������	 
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����������	
��
 4   �
(-�
��"�!�������	�����"�!��	������� (�����., 2529) 

����� (rating)  ����� (Mg m-3) 

 �
��  < 1.2 

 �!���+���
��  1.2-1.4 

 '��
���  1.4-1.6 

 �!���+���/�  1.6-1.8 

 �/�  1.8-2.0 

 �/���
  > 2.0 

 

 

����������	
��
 5   �
(-�
��"�!�������!�
������%��������0�������
���	 (Ksat) (Soil Survey  

           Division Staff, 1993) 

����� (rating) ����� 

 1m s-1 cm hr-1 

 �
����
 < 0.01 < 0.0036 

 �
�� 0.01-0.1 0.0036-0.036 

 �!���+���
�� 0.1-1 0.036-0.36 

 �!���+���/� 1-10 0.36-3.6 

 �/� 10-100 3.6-36 

 �/���
 � 100 � 36 
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����������	
��
 6   �+�2��
���!��* ��
0)+0�
��'������������������������ "��
��'������ 

           �	���#�����/�(������� (Land Classification Division and FAO Project 

           Staff, 1973; Soil Survey Division Staff, 1993) 

 

1. '3�
����������� (soil reaction), pH (��� : �%�� = 1 : 1) 

����� (rating)  ����� (pH) 

 
���#�"����
��
�#� (ultra acid)  < 3.5 

 
���#�"����
 (extremely acid)  3.5-4.4 

 
��2����
 (very strongly acid)  4.5-5.0 

 
��2�� (strongly acid)  5.1-5.5 

 
��'��
��� (moderately acid)  5.6-6.0 

 
����4
�+�� (slightly acid)  6.1-6.5 

 �'5�
��� (neutral)  6.6-7.3 

 �!����4
�+�� (slightly alkaline)  7.4-7.8 

 �!��'��
��� (moderately alkaline)  7.9-8.4 

 �!��2�� (strongly alkaline)  8.5-9.0 

 �!��2����
 (very strongly alkaline)  > 9.0 

 

2. �������	��6# (organic matter) (% organic carbon x 1.724) 

����� (rating)  ����� (g kg-1) 

 �
����
 (very low)  < 5 

 �
�� (low)  5-10 

 �!���+���
�� (moderately low)  10-15 

 '��
��� (medium)  15-25 

 �!���+���/� (moderately high)  25-35 

 �/� (high)  35-45 

 �/���
 (very high)  > 45 

 

3. '����(&�7���2��	� (total nitrogen) 

����� (rating)  ����� (g kg-1) 

 �
����
 (very low)  < 1.0 

 �
�� (low)  1.0-2.0 

 '��
��� (medium)  2.0-5.0 

 �/� (high)  5.0-7.5 

 �/���
 (very high)  > 7.5 
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4. '����(8��8������
�'5�'��7�)�� (available phosphorus) (Bray II) 

����� (rating)  ����� (mg kg-1) 

 �
����
 (very low)  < 3 

 �
�� (low)  3-6 

 �!���+���
�� (moderately low)  6-10 

 '��
��� (medium)  10-15 

 �!���+���/� (moderately high)  15-25 

 �/� (high)  25-45 

 �/���
 (very high)  > 45 

 

5. '����(7�"���9�����
�'5�'��7�)�� (available potassium) (NH4OAc) 

����� (rating)  ����� (mg kg-1) 

 �
����
 (very low)  < 30 

 �
�� (low)  30-60 

 '��
��� (medium)  60-90 

 �/� (high)  90-120 

 �/���
 (very high)  > 120 

 

6. '����("���9�����
�
��&�+ (extractable calcium) (NH4OAc) 

����� (rating)  ����� (cmol kg-1) 

 �
����
 (very low)  < 2 

 �
�� (low)  2-5 

 '��
��� (medium)  5-10 

 �/� (high)  10-20 

 �/���
 (very high)  > 20 

 

7. '����("�
���9�����
�
��&�+ (extractable magnesium) (NH4OAc) 

����� (rating)  ����� (cmol kg-1) 

 �
����
 (very low)  < 0.3 

 �
�� (low)  0.3-1.0 

 '��
��� (medium)  1.0-3.0 

 �/� (high)  3.0-8.0 

 �/���
 (very high)  > 8.0 
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8. '����(79�������
�
��&�+ (extractable sodium) (NH4OAc) 

����� (rating)  ����� (cmol kg-1) 

 �
����
 (very low)  < 0.1 

 �
�� (low)  0.1-0.3 

 '��
��� (medium)  0.3-0.7 

 �/� (high)  0.7-2.0 

 �/���
 (very high)  > 2.0 

 

9. '����(7�"���9�����
�
��&�+ (extractable potassium) (NH4OAc) 

����� (rating)  ����� (cmol kg-1) 

 �
����
 (very low)  < 0.2 

 �
�� (low)  0.2-0.3 

 '��
��� (medium)  0.3-0.6 

 �/� (high)  0.6-1.2 

 �/���
 (very high)  > 1.2 

 

10. '����(�!����
�
��&�+ (extractable bases) (NH4OAc) 

����� (rating)  ����� (cmol kg-1) 

 �
����
 (very low)  < 2.6 

 �
�� (low)  2.6-6.6 

 '��
��� (medium)  6.6-14.3 

 �/� (high)  14.3-31.2 

 �/���
 (very high)  > 31.2 

 

11. �	��2#"�
�'��
��&�����	
 (cation exchange capacity; CEC) 

����� (rating)  ����� (cmol kg-1) 

 �
����
 (very low)  < 3 

 �
�� (low)  3-5 

 �!���+���
�� (moderately low)  5-10 

 '��
��� (medium)  10-15 

 �!���+���/� (moderately high)  15-20 

 �/� (high)  20-30 

 �/���
 (very high)  >30 

 

12. 
����
���	�+	�&������
�'5��!�� (base saturation) 

����� (rating)  ����� (cmol kg-1) 

 �
�� (low)  < 35 

 '��
��� (medium)  35-75 

 �/� (high)  > 75 
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����������	
��
 7   �
(-�
��"�!������'����(�	���'5�
����
�
��&�+ (extractable acidity) 

          (�����., 2529) 

����� (rating)  ����� (cmol kg-1) 

 �
����
  < 1 

 �
��  1-2 

 '��
���  2-5 

 �!���+���/�  5-10 

 �/�  10-20 

 �/���
  > 20 
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����������	
��
 8   X-ray diffraction spacing obtained from (001) planes of layer-silicate 

     species as related to sample treatment (Whitting, 1965) 

Diffraction spacing (nm) Mineral (or minerals) Indicated 

 Mg-saturated, air dried 

1.4-1.5 Smectite, vermiculite, chlorite 

0.99-1.01 Mica (illite), halloysite 

0.72-0.75 Metahalloysite 

0.715 Kaolinite, chlorite (2nd-order maximum) 
  

 Mg-saturated, glycerol-solvated 

1.77-1.80 Smectite 

1.4-1.5 Vermiculite, chlorite 

1.08 Halloysite 

0.99-1.01 Mica (illite) 

0.72-0.75 Metahalloysite 

0.715 Kaolinite, chlorite (2nd-order maximum) 
  

 K-saturated, air-dried 

1.4-1.5 Chlorite, vermiculite (with interlayer aluminium) 

1.24-1.28 Smectite 

0.99-1.01 Mica (illite), halloysite, vermiculite (contracted) 

0.72-0.75 Metahalloysite 

0.715 Kaolinite, chlorite (2nd-order maximum) 
  

 K-saturated, heated (5500C) 

1.4 Chlorite 

0.99-1.01 Mica, vermiculite (contracted), smectite (contracted) 

0.715 Chlorite (2nd-order maximum) 
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����������	
��
 9   	�:��������������	���#�����/�(������� 7��
��'������2�
��
�� 

     	����������� (���"'��2�

������	2"��2��"�
���, 2543) 

������	�� 

�#�����/�(� 
������ 

'����( 

�������	��6# 
 

(g kg-1) 

'����( 

8��8���� 

��
�'5�'��7�)�� 
(mg kg-1) 

'����( 

7�"���9��� 

��
�'5�'��7�)�� 
(mg kg-1) 

�	��2#"�
�'��
�� 

&�����	
 

 

(cmol kg-1) 

������+���� 

�	����
���	��� 

 

(%) 

�
�� < 10 (1) < 6 (1) < 30 (1) < 5 (1) < 20 (1) 

�!���+���
�� 10-15 (2) 6-10 (2) 30-60 (2) 5-10 (2) 20-35 (2) 

'��
��� 15-25 (3) 10-15 (3) 60-75 (3) 10-15 (3) 35-50 (3) 

�!���+���/� 25-35 (4) 15-25 (4) 75-90 (4) 15-20 (4) 50-75 (4) 

�/� > 35 (5) > 25 (5) > 90 (5) > 20 (5) > 75 (5) 

 

�������#     	�:����������	���#�����/�(������� 0)+	�:�0�+��"�� (��	�����"����/!0�	���4�0������) 

      6+���"����!�
�� 7 ��$��+��
	!� 6$�	!������������	���#�����/�(��
�� 
      6+���"����/!���	!�� 8-12 6$�	!������������	���#�����/�(��!���+���
�� 
      6+���"����/!���	!�� 13-17 6$�	!������������	���#�����/�(�'��
��� 

      6+���"����/!���	!�� 18-22 6$�	!������������	���#�����/�(��!���+���/� 

       6+���"����

	!� 23 6$�	!������������	���#�����/�(��/� 
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��������	
��
 1   
��8"���
�����%�	�������������
9��������'��
���)��"�!0�
�#!���#��� 

        ������������	 �������� 1 )�%� Bt2 )!	��	����
 35-54 �9������� 

 
��������	
��
 2   
��8"���
�����%�	�������������
9��������'��
���)��"�!0�
�#!���#��� 

        ������������	 �������� 2 )�%� Bt2 )!	��	����
 30-59 �9������� 
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��������	
��
 3   
��8"���
�����%�	�������������
9��������'��
���)��"�!0�
�#!���#��� 

        ������������	 �������� 3 )�%� Bt2 )!	��	����
 31-53 �9������� 

 
��������	
��
 4   
��8"���
�����%�	�������������
9��������'��
���)��"�!0�
�#!���#��� 

        ������������	 �������� 4 )�%� Bt2 )!	��	����
 28-54 �9������� 
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��������	
��
 5   
��8"���
�����%�	�������������
9��������'��
���)��"�!0�
�#!���#��� 

        ������������	 �������� 5 )�%� Bt1 )!	��	����
 30-45 �9������� 

 
��������	
��
 6   
��8"���
�����%�	�������������
9��������'��
���)��"�!0�
�#!���#��� 

        ������������	 �������� 6 )�%� Bt1 )!	��	����
 33-55 �9������� 
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��������	
��
 7   
��8"���
�����%�	�������������
9��������'��
���)��"�!0�
�#!���#��� 

        ������������	 �������� 7 )�%� Bt1 )!	��	����
 26-48 �9������� 

 
��������	
��
 8   
��8"���
�����%�	�������������
9��������'��
���)��"�!0�
�#!���#��� 

        ������������	 �������� 8 )�%� Bt2 )!	��	����
 45-66/73 �9������� 
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