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Pedon No. 1

L. Information on the Site
a. Profile number : 1 (DDFi-U)
b. Soil series : Unknown
~ ¢. Higher category classification :
FAO : Humic Alisols
USDA : Fine, kaolinatic, isothermic, Typic Paleustults
d. Date of examination : 14 March 1997
¢. Author : Chaturong Laorpansakul, Dusit Manajuti , Soontorn Khamyong , Niwat Anongrak
f. Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai.
Approximately 18° 52'54.0'N. 98° 52" 12.0” B. Sheet : 4746 1
g. Elevation : 980 meters
h. Land form :
i. physiographic position : on ridge
ii. surrounding land form : mountainous
iii. microtopography : nil

L. Slope on which profile is sited : (Upper slope} moderately steep (17%), N 10° W aspect

j. Vegetation and Land-use : Under dry dipterocarp forest (Dipterocarpus obtusifulius association)

: Land is also used for the watershed forest protected area.

k. Climate : Data derived from Nong Hoy Highland Agricultural Research meteorological station.

Average of 10 years (1990- 1999)

Month JAN FEB MAR API MAY JUN JUL  AUG SEP OCT NOV DEC
Mean  monthly .1 101 15.0 715 1877 1477 2229 2802 2286 1327 556 10.8
rainféll {mm.}

Mean monthly 18.0 20.2 235 252 25.1 24.8 24.9 243 24.1 22.9 20.7 18.0

temperature( C)

Mean annual rainfall ;: 1368.0 mm.

Mean annual temperature : 22.6 °C
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I1. General Information on the Soil

a. Parent material : Apparently derived “’in situ’ from deeply weathered Ortho-Paragneiss rocks.

b. Drainage : Well drained.

¢. Moisture condition in profile : Dry throughout.

d. Depth of ground water table : Nil.

e. Presence of surface stones and rock outcrops : No stones and no rocks.

f Evidence of erosion : Moderate sheet erosion.

g. Presence of salt or alkali : Nil.

h. Hurman influence : Forest fire caused by human.

II1. Profile Description

Description

Horizon - Depth (cm.)
A 0-3

AB 3-10
Btl 10-30
Bt2 30-50
Bt3 50-78
Bt4 _ 78-117
Bt5 117-152+

Very dark grayish brown (10YR.3/2) moist and dark brown (10YR3/3) dry, sandy clay loam; weak
very fine and fine granular; slightly sticky, slightly plastic, very friable to friable moist, slightly
hard dry; no rocks, few angular ‘quanz and flat mica Agravel {0.2-1.0 cm); abrupt, smooth _
boundary; pH 5.8

Dark brown (7.5YR4/4) moist and brown (7.5YRS/4) dry, sandy clay loam; weak medium
subangular blocky; slightly sticky, slightly plastie, ‘friable moist, slightly hard dry; no rocks,
frequent angular quartz and flat mica grave (0.2-1.0 cm); abrupt, smooth boundary; pﬁ 5.0

Red (2.5YR4/6) moist and red (2.5YR4/8) dry, qlay‘, moderate medium subangular blocky,; sticky,
plastic, friable to firm moist, slightly hard to hard dry; no rocks, frequent angular quartz and flat
mica gravel (0.2-2.0 cm); clear, smooth boundary; pH 4.8

Red (2.5YR4/8) moist and red (2.5YR5/8) dry, clay; moderate medium subangular blocky; sticky,
plastic, firm moist, hard dry; very few angular gravel (1.0-5.0 cm) of a strongly weathered gneiss,
frequent angular quartz and flat mica gravel (0.2-2.0 cm); smooth boundary, pH 5.4

Red (2.5YR4/8) moist and red (2.5YRS/8) dry, clay; strong medium subangular blocky; sticky,
plastic, firm moist, hard dry, very few rounded gravel (1.0-2.0 cm) of a strongly weathered
gneiss, few angular qﬁartz and flat mica pravel (0.2-2.0 cm); clear, smooth boundary, pH 5.6

Red (2.5YR4/8) moist and red (2.5YRS/8) dry, clay; strong medium subangular blocky; slightly
sticky to sticky, slightly plastic, friable moist, slightly hard dry, very few rounded stones (10.0-
20.0 cm) of a2 strongly weathered gneiss, few angular quartz and flat mica gravel (0.2-2.0 cm);
clear, smooth boundary; pH 5.8

Red (2.5YR4/8) moist and red (2.5YRS5/8) dry, clay; weak medium subangular blocky; slightly
sticky, slightly plastic, very friable to friable moist, slightly hard dry; very few rounded stones
(15.0-25.0 cm) of a stiongly weathered gneiss, few angular quartz and flat mica gravel (0.2-2.0
cm); pH 5.8
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ANALYTICAL DATA FOR PEDON NO.1

No. Depth Horizon Gravel Particle Size Distribution (%a) Texture Bulk Density Field Capacity
(em.) (%) Sand Sile Clay Ciass (g/ce) %)
03 A 37.36 53.46 16.44 30.10 SCL 1.02 21.719
1. 3-10 AB 5895 51.36 1541 3323 SCL 1.24 17.84
(DDFI-1) 10-30 Btl 47.16 29.22 15.50 55.28 C 1.46 20.24
30-50 B2 27.14 23.52 '16.30 60.18 C 1.48 18.96
50-78 Bt3 12.14 27.96 15.89 56.15 c 1.64 20.09
78-117 B4 16.38 35.05 17.01 47.%4 c 1.50 20.60
No. Depth pH oM oc N Lo} Ext Ext. Ext. Ext. Ext, BS CEC
1:1 Ratlo P K Ca Mg Na
{em) H,0 %) (ppm) (me/100g soil) (%) {me/100gs0il)
0-3 528 5.86 340 0.14 24.19 10.02 0.7 3.08 1.05 0,09 2176 3n
L 310 4.87 424 246 011 2202 6.92 0.48 125 0.50 0.07 14.56 1621
(DDFI-U) 10-30 4.69 1.62 0.94 0.05 18.04 287 0.27 031 017 0,05 8.92 1222
30-50 504 0.59 0.34 0.03 12.15 2.08 0.24 0.23 0.13 0.05 799 13.27
50-78 519 0.31 0.18 0.02 9.66 2.14 021 04l 0.12 0.04 6,16 1598
78-117 532 0.25 0.14 0.01 10.17 203 0.14 0.35 0.11 0.04 546 15.18
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(A)

(B)

Plate | Photographs showing soil profile number 1 (A} and associated to topographic features (B)
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Pedon No. 2

1. Information on the Site
a. Profile number : 2(DDF1-M)
b. Soil sLeries : Unknown
¢. Higher category classification :
FAQ : Humic Alisols
USDA : Fine, kaolinatic, isothermic, Typic Paleustults
d. Date of examination : 14 March 1997
e. Author : Chaturong Laorpansakul, Dusit Manajuti , Soontom Khamyong , Niwat Anongrak
f. Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai.
Approximately 18° 52'54.0"N. 98° 52/ 12.0" E. Sheet: 4746 |
g. Elevation : 955 meters. L
h. Land form :
i. physiographic position : on convex slope
ii. surrounding land form : mountainous
fii. microfﬁpography 1nil

I. Slope on which profile is sited : (Middle slope) steep (50%), N 60° W aspect

j. Vegetation and Land-use : Under dry dipterocarp forest (Dipterocarpus obtusifulius association)

: Land is also used for the watershed forest protected area.

k. Climate : Data derived from Nong Hoy Highland Agricultural Research meteorological station.

Average of 10 years (1990- 1999)

Month JAN FEB MAR API MAY JUN JUL AUG SEP OCT NOV DEC
Mean monthly 1.1 10.1 150 775 1877 1477 2229 2802 2286 1327 556 108
rainfall (mm.) '

Mean monthly 180 202 235 252 250 248 249 243 241 229 207 180

temperature( C)

Mean annual rainfall ; 1368.0 mm.

Mean annual temperature : 22,6 °C
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I1. General Information on the Soil

a. Parent material : Apparently derived “’in situ” from deeply weathered Ortho-Paragneiss rocks.
b. Drainage : Well drained.

¢. Moisture condition in profile : Top 72 centimeters of profile dry, moist below.

d. Depth of ground water table : Nil.

e. Presence of surface stones and rock outcrops : No stones and no rocks.

f. Evidence of erosion : Moderate sheet erosion and moderate rill erosion.

g. Presence of salt or alkali : Nil.

h. Human influence : Forest fire caused by human.

11X, Profile Description

Horizon Depth {cm.) Description

A

AB

Btl

Bt2

Bt

Bt4

Bt5

0-3/6 Dark brown (10YR3/3) moist and yellowish brown (I0YRS/4) dry, sandy clay loam; weak fine
and medium granular; slightly sticky, slightly plastic, very friable to friable moist, slightly hard
dry; no rocks, no mineral fragments; abrupt, smoath bouncia.ry; pH 5.6
3/6-18 Reddish brown {(SYR4/4) moist and yellowish red {5YR5/6) dry, clay; moderate fine granular and
subangular blocky; slightly sticky, slightly plastic, friablé moist, slightly hard dry; no rocks, no
minera;l fragments; clear, wavy boundary; pH 5.8 ’
18-38 Red {2.5YR4/6) moist and red {2.5YR4/8) dry, clay; moderate medium subangular blocky; sticky,
plastic, firm moist, slightly hard &y; no rocks, no nﬁncral fragments; clear, smooth boundary; pH
5.4
38-72 Red (2.5YR4/6) moist and red {2.5YR4/8} dry, clay; moderate medium subangular blocky; sticky,
plastic, firm to very firm moist, slightly hard to hard dry; no rocks, no mineral fragments; clear,
smooth boundary, pH 5.4
72-106 | Red (2.5YR4/6) moist, clay; moderate medium subangular blocky; sticky, plastic, firm moist; no
rocks, no mineral fragments; clear, smooth boundary; pH 5.6
106-140 Red (2.5YR4/6) moist, clay; moderate medium subangular blocky; sticky, plastic, firm moist; no
rocks, no mingral fragments; clear, smooth boundary; pH 5.6
140-157+ Red (2.5YR4/6) moist, clay; moderate medium subangular blocky; sticky, plastic, firm moist; no

rocks, no mineral fragments; pH 5.8
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ANALYTICAL DATA FOR PEDON NO.2

No. Depth Horizon Gravel Patticle Size Distribution (%) Texture - Bulk Density Fleld Capacity
(em.) (%) Sand Sile Clay Class {g/cc) (%)
0-3/6 A 192 51.52 19.48 29.00 SCL 115 23.43
2 3/6-18 BA L37 40.26 17.7¢ 42.04 C 125 2.1 .09
(DDF1-M) 18-38 Btl 0.64 26.74 18.37 54.89 C 1.39 23.44
38-72 B2 0.59 24.93 -15.35 59.712 C 1.34 2282
72-106 Bt3 0.99 ;9.30 14.47 55.73 Cc 1.34 2177
106-140 Bt4 0.8 27.52 14.40 58.08 Cc 120 21.94
No. Depth pH oM 0cC N CN Ext. Ext. Ext. Ext. Ext, BS CEC
1:1 Ratio P K Ca Mg Na
(em) H,0 %) (ppm) (me/100g soil} (%) {me/100gsofl}
0-3/6 4.94 5.89 kX ¥] 0.14 237 .12 077 1.56 1.03 0.10 18.15 19.14
HA 36-18 5.1 233 135 0.07 19.54 4.02 0.39 039 041 0.07 821 17.11
(DDFI-M) 18-38 4,85 112 0.65 0.04 16.51 230 0.26 0.28 0.36 0,07 573 17.03
38-72 4,99 0.58 033 0.03 12.64 2.39 0.23 0.25 0.20 0,07 507 16.73
72-106 520 0.38 022 0.02 - 9.81 229 0.21 0.23 0.13 0,05 . 4.63 15.11
106-140 511 0.36 0.21 0.02 8.84 2.87 0.23 0.25 0.15 0.06 4,94 15.60
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(B)

Plate 2 Photographs showing soil profile number 2 (A) and associaled topographic features (B)



I. Information on the Site
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Pedon No. 3

a. Profile number : 3 (DDF1-L)

b. Soil series : Unknown

¢. Higher category classification :

FAQ : Humic Alisols

USDA : Fine, kaolinatic, iéothermic, Typic Paleustults

d. Date of examination : 12 March 1997

e. Author : Chaturong Laorpansakul, Dusit Manajuti , Soontorn Khamyong , Niwat Anongrak

f. Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai.

Approximately 18° 52'54.0'N. 98° 52/ 12.0" E. Sheet: 4746 1

g. Elevation : 940 meters

h. Land form :

i. physiographic position : on convex slope

ii. surrounding land form : mountainous

iii. microtopography : nil

I. Slope on which profile is sited : (Lower slope) steep (46%), N 65 W aspect

j- Vegetation and Land-use : Under dry dipterocarp forest (Dipterocarpus obtusifilius association)

: Land is also used for the watershed forest protected area.

k. Climate : Data derived from Nong Hoy Highland Agricultural Research meteorological station.

Average of 10 years (1990- 1999)

Month JAN FEB

MAR API MAY JUN JUL AUG SEP OCT NOV

DEC

Mean  monthly 1.1 10.1
rainfall (mm.)
Mean monthly 18.0 202

temperature( C)

150 775 187.7 1477 2229 2802 2286 1327 356

235 252 251 248 249 243 24.1 229 207

10.8

18.0

Mean annual rainfall : 1368.0 mm.

Mean annual temperature : 22.6 °C
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II. General Information on the Soil

a. Parent material ; Apparently residuzal and colluvial material derived from Ortho-Paragneiss rocks.

b. Drainage : Well drained.

¢. Moisture condition in profile : Top 55 centimeters of profile dry, moist below.

d. Depth of ground water table : Nil.

e. Presence of surface stones and rock outcrops : No stones and no rocks.

f. Evidence of erosion : Moderate sheet erosion and moderate rill erosion.

g. Presence of salt or alkali : Nil.

h. Human influence : Forest fire caused by human.

II1. Profile Description

Horizon Depth (cm.) Description
A 0-5 Dark brown {7.5YR3/2) moist and dark brown (10YR4/3) dry, sandy clay loam; moderate fine and

medium granular; slightly sticky, slightly plasiic, very friable to friable moist, slightly hard dry; no
rocks, no mineral fragments; abrupt, smooth boundary; pH 5.6

AB 5-15/20 Yellowish red (SYR4/6) moist and_ yellowish red (SYR5/6) dry, sandy clay; moderate fine and
medium granular; slightly sticky, slightly plastic, friable ﬁoisL slightly hard dry; no rocks, no

_ mineral fragments; clear, wavy boundary; pH 5.0

Btl 15/20-55 Red (2.5YR4/6) moist and red (2.5YR5/6) dry, clay; moderate medium subangular blocky; slightly
sticky, slightly plastic to plastic, friable moist, stightly hard dry; no rocks, no mineral fragments;
clear, smooth boundary; pH 5.2

Bi2 535-95 Red (2.5YR4/6) moist, clay; moderate medium subangular blocky; sticky, plastic, firm moist; no
rocks, no mineral fragments; clear, smooth boundary; pH 5.4

Bi3 95-125 Red (2.5YR4/6) moist, clay; moderate medium subangular blocky; sticky, plastic, firm moist; no
rocks, no mineral fragments; clear, smooth boundary; pH 5.4

Bt4 Red (2.5YR4/6) moist, clay; moderate medium subangular blocky; slightly sticky, plastic, friable

125-152+

to firm moist; no rocks, no mineral fragments; pH 5.4
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ANALYTICAL DATA FOR PEDON NO.3

No. Depth Horizon Gravel Particle Size Distribution (%) Texture Bulk Density Field Capacity
{em.) (%) Sand Silt Clay Class (geo) %)
0-5 A 318 5172 18.28 24.00 SCL 1.0l 24.83
3. 5-15120 AB .82 44.56 17.64 37.80 CL 1,25 19.70
(DDF1-L) 15020-55 Btl 2.03 33.68 18.57 4775 134 20.30
55-95 B2 372 3287 17.83 49.30 1.28 2190
95-125 B3 337 32,69 19.98 47.33 136 20,92
No, Depth pH oM oC N CmN Ext. Ext, Ext. Ext. Ext. BS CEC
1:1 Ratio P K Ca Mgz Na
(em) H,0 (%) {ppm) (rne/100g sokl) (%%} {me/100gs0il)
3 0-5 5.16 5.96 345 0.19 18.58 8.83 0.74 1.48 050 0.09 13.47 2411
{DDFI-L) 5-15/20 4.71 2.25 1.30 0.08 15,37 3.59 0.43 0.28 025 0.08 5.03 21.07
15120-55 4.89 0.69 0.40 0.03 13.33 2.64 0.34 0.22 0.14 0.08 382 21.41
55-95 5.14- - 031 0.18 0.02 9.55 2.18 0.23 0.25 0.12 0.05 4.83 15.26
95-125 522 0.14 0.08 0.02 5.05 253 0.18 0.24 0.4 0.06 4.33 . 14.64
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Plate 3 Phetographs showing soil prefile number 3 (A) and associated topographic features (B)
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Pedon No. 4

I Information on the Site
a. Profile number : 4 (DDF2-U)
b. Soil series : Unknown
c. Higher category classification :
FAOQ : Humic Alisols
USDA : Fine, kaolinatic, isothermic, Ustic Palehumults
d. Date of examination : 19 March 1997
¢. Author : Chaturong Laorpansakul, Dusit Manajuti , Sbontom Khamyong , Niwat Anongrak
f. Location ; Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai. |
Approximately 18° 52 36.0"N. 98° 52/ 8.4" E. Sheet: 4746 [
g. Elevation : 1,015 meters
h. Land form :
. 1. physiographic position : on ridge
ii. surrounding land form : mountainous
ifi, micfotopography s nil

L. Slope on which profile is sited : (Upper slope) slightly steep 12%, N 50°W aspect

j. Vegetation and Land-use : Under dry dipterocarp forest (Dipterocarpus obtusifolius assosiation)

: Land is also used for the watershed forest protected area,

k. Climate : Data derived from Nong Hoy Highland Agricultural Research meteorological station.

Average of 10 years (1990- 1999)

Month JAN FEB MAR APl MAY JUN JUL AUG SEP OCT NOV DEC
Mean monthly 1.1 10.t 150 775 1877 1477 2229 2802 2286 1327 556 108
rainfall (mm.)

Mean monthly 180 202 235 252 251 2438 249 243 241 229 207 180

temperature( C)

Mean annual rainfall : 1368.0 mm.

Mean annual temperature : 22.6 °C
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11. General Information on the Soil

a. Parent material : Apparently derived in situ’* from deeply weathered Ortho-Paragneiss rocks.

b. Drainage : Well drained.

¢. Moisture condition in profile : Dry throughout.

d. Deptﬁ of ground water table : Nil.

e. Presence of surface stones and rock outcrops : No stones and no rocks.

f. Evidence of erosien : Moderate sheet erosion .

g. Presence of salt or alkali : Nil.

h. Human influence : Nil

III. Profile Description

Horizon Depth (em.) Description

A 0-5 Very dark prayish brown (10YR3/2) moist and grayish brown (10YR5/2) dry, sandy loam;
moderate fine and medium granular; slightly sticky, slightly plastic, very friable to ftiable moist,
slightlg,.f hard dry; abrupt, smooth b;)undary; pH 5.6

BA 5-17720 Yellowish red (5YRS/6) moist and reddish vellow (5YR7/8) dry, clay loam; moderate medium
subangular blocky; slightly sticky, slightly plastic, friable moist, slightly hard dry; clear, wavy
boundary; pH 5.0

Btl 17/20-45 Yellowish red (5YR4/8) moist and yellowish red (SYR5/8) dry, clay; moderate medium
subangular blocky; sticky, plastic to very plastic, firm meoist, slightly hard to hard dry; clear,
smooth boundary; pH 5.2

Bt2 45-73 Yellowish red (SYRS/B) moist and reddish yellow (5YR7/8) dry, clay; moderate medium
subangular blocky; sticky to very sticky, plastic, firm to very firm moist, hard dry; clear, smooth
boundary; pH 5.4

Bt3 - 73-105/110 Yellowish red (SYR5/8) moist and reddish vellow (5YR7/8) dry, clay, weak fine subangular
blocky; sticky, plastic, finn moist, slightly hard to hard dry; clear, wavy boundary; pH 5.8

Bt4 105/110-130+ Light red (2.5YR6/6) moist and light red (2.5YR6/8) dry, clay; weak fine subangular blocky,;

sticky, plastic, firm moist, slightly hard to hard dry; pH 5.8
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ANALYTICAL DATA FOR PEDON NO 4

Ne. Depth Horizon Gravel Particle Stze Distribution (%) Texture Bulk Denstty Field Capacity
(em.) %) Sand Sitt Clay Class (g/ec) (%)
0-5 A 478 62.36 18.36 19.28 SL 0.96 29.08
4. 5-17720 BA 6.54 44.36 17.84 3780 CcL t.41 20.96
(DDF2-U) 17/20-45 Btl 6.63 3151 14.08 5441 C £.40 22,10
45-713 Bt2 17.43 29.17 15.82 55.01 C 1.46 21.40
73-105/110 Bt3 36.96 29.01 1571 55.28 C 1.38 20.03
105/110-130+ B4 3385 2124 17.28 5548 C 1.50 19.23
No. Depth pH oM ocC N N Ext. Ext. Ext. Ext. Ext. 8BS CEC
1:1 Ratfo P K Ca Mg Na
(em) H,0 (%) (ppm) (me/100g soll) (%) (me/100gsoil)
05 5.03 8.18 474 0.15 31.54 12.33 043 1.63 0.63 0.07 1546 18.62
4, 5-17120 4.80 2.48 1.44 0.06 2517 4.26 0.32 0.31 1024 0.08 7.86 12.31
(DDF2-U) 17120-45 5.02 L.19 0.69 0.03 23,57 233 026 0.26 Q.16 0.06 7.00 11.72
45-13 5.30 0.75 044 .02 20.09 L.57 6.20 0.21 013 0.06 5.55 13.19
73-105/110 5.49 0.51 0.29 0.02 15.76 1.07 020 0.26 0.13 0.03 10.09 1243
105/110-130+ 5.52 048 0.28 0.02 17.03 1.07 0.17 0.25 0.14 0.03 8.27 12.87
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(B)

Plate 4 Photographs showing soil profile number 4 (A) and associated topographic features (B)

—
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Pedon No. 5

L. Information on the Site
a. Profile number : 5 (DDF3-M)
b. Soil series : Unknown
¢. Higher category classification :
FAQ : Humic Alisols
USDA : Fine, kaolinatic, isothermic, Typic Paleustults
d. Date of examination : 19 March 1997
e. Author : Chaturong Laorpansakul, Dusit Manajuti , Soontorn Khamyong , Niwat Anongrak
f, Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai.
Approximately 18°52' 36.0"N. 98° 52’ 8.4” E. Sheet : 4746 1
g. Elevation : 1,005 meters
k. Land form :
i. physiographic position : on straight slope
if. surrounding land form : mountainous

iii. microtopography : nil

j. Vegetation and Land-use : Under dry dipterocarp forest (Dipterocarpus obtusifolius assosiation)

: Land is also used for the watershed forest protected area.

k. Climate : Data derived from Nong Hoy Highland Agricultural Research meteorological stafion.

Average of 10 years (1990- 1999)

Month JAN FEB MAR API MAY JUN JUL. AUG  SEP OCT NOV DEC
Mean  monthly 1.1 10.1 150 775 1877 1477 2229 2802 2286 1327 55.6 10.8
rainfall (mm.)

Mean monthly 18.0 20.2 23.5 252 25.1 24.8 24.9 243 24.1 229 20.7 18.0

temperature( C)

Mean' annual rainfall : 1368.0 mm.

Mean annual temperature : 22.6 °C
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11, General Information on the Soil

a. Parent material : Apparently residual and colluvial material derived from Ortho-Paragneiss rocks,

b. Drainage : Well drained.

¢. Moisture condition in profile : Top 82 centimeters of profile dry, moist below.

d Deptﬁ of ground water table : Nil.

e. Presence of surface stones and rock outcrops ; No stones and no rocks.

f. Evidence of erosion : Moderate sheet erosion .

g. Presence of salt or alkali : Nil.

h. Human influence : Nil

IIX. Profile Description

Description

Horizon Depth (em.)
A 0-5
BA 533
Bil 33-57
B2 57-82
B 82-100/110
B4 100/110-144+

Very dark grayish brown (10YR3/2) moist and grayish brown (10YR5/2) dry, sandy clay loam;
moderate fine and medium granular; slightl.y sticky, slig}_ltly plastic, very friable to friable moist,
slightly hard dry; abrupt, wavy boundary; pH 5.2

Light red (2.5YR6/8) moist and reddish yellow (5YR7/8) dry, clay; moderate medium subangular
blocky; sticky, plastic, firm moist, slightly hard to hard dry; clear, smooth boundary; pH 5.0

Light red (2.5YR6/8) moist and reddish yellow (§YR7/8) dry, clay; moderate medium subangular
blocky; very sticky, plastic to very plastic, firm to very firm moist, hard dry; clear, wavy
boundary; pH 5.6

Light red (2.5YR6/6) moist and light red (2.5YR6/8) dry, clay; moderate medium subangular
blocky; sticky to very sticky, plastic, firm moist, slightly hard to hard dry; clear, wavy boundary;
pH 5.8

Light red (2.5YR6/8) moist, clay, moderate medium subangular blocky; sticky, plastic, firm
moist; abrupt, wavy boundary; pH 5.8

Light red (2.5YR6/8) moist, clay loam; weak fine subangular blocky; sticky, plastic, firm moist;
pH 3.6
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ANALYTICAL DATA FOR PEDON NO.5

No. Depth Horizon Gravel Particle Size Distribution (%) Texture Bulk Density Field Capacity
{em.) (%%} Sand Silt Clay Class (gfee) %)
0-5 A 598 50.24 16,28 33.48 SCL 1.29 24.26
é. 5-33 BA 1117 26.31 L6.45 56,73 1,40 23.68
(DDF2-M) 33-57 Bt! 1297 26.07 16.9% 56,94 1.43 23,59
57-82 B2 19.05 31.96 1176 50.28 1.32 19,97
82-100/110 Bt3 18.82 27.54 24.37 48.09 1.52 20.57
100/110- 144+ B4 1217 3224 28.28 39.48 CL 141 19.41
Ne. Depth H oM oc N o Ext. Ext. Ext. Ext. Ext. BS CEC
1:1 Ratio P K Ca Mg Na
(em) H,0 %) (ppm} (me/100g soil} %) (me/100gsoll)
0-5 498 6.17 3.58 0.14 2544 14.50 0.45 1.29 0.50 0.07 16.64 14.84
5. 5-33 4.73 1.76 1.02 0.04 23.21 3.50 028 018 0.19 0.04 7.37 15.99
(DDF2-M} 33-57 514 078 0.45 0.02 2058 1.68 0.23 012 -0.13 0.04 5.64 15.78
‘ 57-82 5.52 0.44 0.26 0.02 1553 L16 0.22 0,10 0.06 0.03 451 13.93
22-100/110 5.54 041 0,24 001 19.77 091 0.19 0.12 0.05 003 4.67 15.08
100/110- i44+ 5.44 0.35 0.20 0.01 18.40 1.2¢ 0.18 0.10 0.05 0.04 4.19 10.18
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Plate 5 Photographs showing soil prefile number 5 (A) and associated topographic features (B)
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Pedon No. 6

L. Information on the Site
a. Profile number : 6 (DDF3-L)
b. Soil series : Unknown
¢. Higher category classification :
FAQ : Humic Alisols
USDA : Fine, kaolinatic, isothermic, Typic Paleustults
d. Date of examination : 19 March 1997 '
e. Author : Chaturong Laorpansakul, Dusit Manajuti , Soontom Khamyong , Niwat Anongrak
f. Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai.
" Approximately 18° 52° 36.0'N. 98° 52’ 8.4" E. Sheet: 4746 I
g. Elevation : 990 meters
h. Landform :
i, physiographic position : on straight slope
ii. surrounding land form : mountainous
jii. microtopography : nil

L. Slope on which profile is sited : (Lower slope) steep (51%), N 40°W aspect

j. Vegetation and Land-use : Under dry dipterocarp forest (Dipterocarpus obiusifolius assosiation)

: Land is also used for the watershed forest protected area.

k. Climate : Data derived from Nong Hoy Highland Agricultural Research meteorological station.

Average of 10 years (1990- 1999)

Month JAN FEB MAR API MAY JUN JUL AUG SEP OCT NOV DEC
Mean  monthly 1.1 10.1 15.0 775 1877 1477 2229 2802 228.6 . 1327 556 10.8
rainfall (mm.)

Mean monthly 18.0 20.2 235 252 25.1 24.8 24.9 24.3 24.1 229 20.7 18.0

temperature( C)

Mean annual rainfall : 1368.0 mm.

Mean annual temperature : 22.6 'C
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I1. General Information on the Soil

a. Parent material : Apparently residual and colluvial material derived from Ortho-Paragneiss rocks.

b. Drainage : Well drained.

¢. Moisture condition in profile : Top 75/80 centimeters of profile dry, moist below.

d. Depth of gfound water table : Nil.

e. Presence of surface stones and rock outerops : No stones and no rocks.

f, Evidence of erosion : Moderate sheet erosion .

g. Presence of salt or alkali : Nil.

h. Human influence : Nil

II1. Profile Description

Description

Horizon Depth (cm.)
A 0-5
AB 5-20
Bl 20-48
B2 48-75/80
Bt3 75/80-120/125

B4

120/125-160+

Very dark grayish brown (10Y R3/2) moist and light brownish gray (10YR6/2) dry, sandy clay
loam; moderate medium and coarse granular; slightly sticky, slightly plastic, very friable to friable
moist, slightly hard dry; clear, smooth boundary; pH 6.2 -

Brown (7.5YR5/4) moist and light brown (7.5YR6/4) dry, sandy clay; moderate medium granular
and subangular blocky; slightly sticky to sticky, slightly plastic, friable moist, slightly hard dry;
clear, smooth boundary; pH 5.4

Yellowish red (5YRS5/8) moist and reddish yellow (5YR7/8} dry, clay loam; moderate medium and
coarse subangular blocky; slightly sticky to sticky, slightly plastic to plastic, firm moist, slightly
hard dry; clear, wavy boundary; pH 5.2

Light red (2.5YR6/6) moist and light red (2.5YR6/8) dry, clay; moderate medium and coarse
subangular blocky; ticky, plastic, firm moist, hard dry; clear, wavy boundary; pH 5.4

Red (2.5YR4/6) moist, clay; weak medium subangular blocky; very sticky, very plastic, firm to
very firm moist; clear, wavy boundary; pH 5.6

Red (2.5YR4/6) moist, clay; weak medium subangular blocky; sticky to very sticky, plastic, firm
moist; pH 5.8
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ANALYTICAL DATA FOR PEDON NO.6

No. Depth Horizon Gravel Particle Size Distribution (Ye) Texture Bulk Drensity Field Capacity

(em.) - (%) Sand Sile Clay Class (g/cc) (%)

0-5 A 578 58.24 17.28 2448 SCL L11 2220

6. 520 AB 2906 47.57 1528 315 8C 1.54 18.58

{DDF2-L) 20-48 Bti 430 40.52 21.14 3834 CL 138 19.10

48-75/80 Bt2 4.41 3531 ' 12.69 52.00 [ .53 19.77

75/80-120/125 BB 10.13 32.18 12,78 55.04 1.59 2113

120/125-160+ B4 1223 32.24 13.28 5448 1.49 21.24
Na. Depth pH OM oC N /N Ext. Ext. Ext. Ext. Ext, BS CEC

1:1 Ratlo r K Ca Mg Na
{cm) H,0 (%) {ppm) (me/100g soil} (%) {me/100gs0il)

0-5 543 5.42 3.15 0.15 21,08 17.00 0.84 1.53 LI3 0.10 23.98 15.04
6. 5-20 5.15 2.36 137 0.06 22.26 6.78 0.60 025 0.28 008 10.19 12.48
(DDF2-L) 20-48 4,96 0.99 0.58 0.03 17.68 3.94 048 0.11 0.13 0.07 570 13.55
48-75/30 5.16 0.54 0.31 . 0.02 12.84 1.50 042 0.09 0.13 Q.06 6.66 14.16
T5/80-120/525 539 0.34 0.20 0.02 11.03 L1l 037 0,10 0.15 0.05 8.57 14.64
120/125-160+ 543 0.30 0.47 0.02 9.59 1.02 0,36 0,10 0.17 0.05 7.43 14.80
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(B}

Plate 6 Photographs showing soil profile number 6 (A} and associated topographic features (B)
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Pedon No. 7

I. Information on the Site
a. Proﬁl_e number : 7 (DDF3-U)
b. Soil series : Unknown
c. Higher category classification :
FAQ : Humic Alisols
USDA : Very fine, kaolinatic, isothermic, Typic Paleustults
d. Date of examination : 16 March 1997
e. Author : Chaturong Laorpansakul, Dusit Manajuti , Soontorn Khamyong , Niwat Anongrak
f. Location ; Queen Sirikit Botanié Garden. Arxiphoe Mae Rim. Changwat Chiang Mai. |
Approximately 18° 53'32.4"N. 98° 52'6.0" E. Sheet: 4746 1
g. Elevation : 860 meters
h. Land form :
i. physiographic position : below summit surface 16 meters
ii. surrounding land form : mountaunous
ili. microtopography : nil

I. Slope on which profile is sited : (Upper slope) moderately steep (16%), N 80° W aspect

j. Vegetation and Land-use : Under dry dipterocarp forest (Dipterocapus tuberculatus association)

: Land is also used for the watershed forest protected area.

k. Climate : Data derived from Neng Hoy Highland Agricultural Research meteorological station.

Average of 10 years (1990- 1999)

Month JAN FEB MAR APl MAY JUN JUL AUG SEP OCT NOV DEC
Mean menthly 1.1 - 101 150 775 1877 1477 2229 2802 2286 1327 556 108
rainfall {mm.)

Mean monthly 180 202 235 252 251 248 249 243 241 229 207 180

temperature( C)

Mean annual rainfall ; 1368.0 mm.

Mean annual temperature : 22.6 °C
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I1. General Information on the Soil

a.  Parent material : Apparently derived *’in situ’’ from deeply weathered Ortho-paragneiss or very

fine sandstone rocks.

b. Drainage : Well drained.

¢. Moisture condition in profile : Dry throughout.

d. Depth of ground water table : Nil.

e. Presence of surface stones and rock outcrops : No stones and no rocks.

f, Evidence of erosion : Moderate sheet erosion and slight rill erosion.

g. Presence of salt or alkali : Nil.

h. Human influence : Forest fire caused by human.

I, Profile Description

Description

Horizon Depth (cnt.)

A 0-4

BA 4-12
Btl 12-38

Bt2 38-57

Bt3 57-80
Bi4 80-109
Bt5 [09-133+

Dark brown (10YR3/3) moist ancli‘brown (10YR5/3) dry, clay loam; moderate fine and ‘medium
granular; slightly sticky, slightly plastic, friable moist, slightly hard dry; no rocks, very few
angular quartz gravel {0.2-1.0 cm); abrupt, smooth boundary; pH 5.6

Yellowish red (5YRS/6) moist and reddish yellow (7.5YR6/8) dry, clay; weak very coarse
subangular blocky; sticky, plastic, firm maist, slightly hard to hard dry; no rocks, very few angular
quartz gravel (0.2-1.0 cm); clear, wavy boundary; pH 5.0

Yellowish red (SYR5/6) moist and reddish yellow (7.5YR6/6) dry, clay; moderate medium
subangular blocky; sticky to very sticky, plastic to very plastic, firm to very firm moist, hard dry;
no rocks, very few angular quartz gravel {0.2-1.0 cm); clear, smooth boundary; pH 5.6

Light red (2.5YR6/6) moist and light red (2.5YR6/8) dry, clay; moderate medium subangular
blocky; sticky to very sticky, plastic to very plastic, firm to very firm moist, hard dry; no rocks,
very few angular quartz gravel (0.2-1.0 cm); clear, smooth boundary; pH 5.8

Red (2.5YR4/8) moist and light red (2.5YR6/8} dry, clay; moderate medium and coarse -
subangular blocky; sticky to very sticky, plastic te very plastic, firm to very firm moist, hard dry;
no rocks, frequent angular quartz gravel (0.2-2.0 ¢cm); clear, wavy boundary; pH 6.0

Light red (2.5YR6/6) moist and light red (2.5YR6/8) dry, clay; moderate medium and coarse
subangular blocky; sticky, plastic, firm moist, hard dry; no rocks, very few angular quartz gravel
(0.2-1.0 cmm); clear, smooth boundary; pH 6.0

Light red (2.5YR6/6) moist and light red {2.5YR6/8) dry, clay; moderate medium and coarse
subangular blocky; sticky, plastic, firm moist, hard dry; no rocks, very few angular quartz gravel
(0.2-1.0 cm); pH 6.0
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ANALYTICAL DATA FOR PEDON NO.7

No, Depth Horizon Gravel Particle Size Distribution (%) Texture Bulk Density Field Capn.city
{cm.) (%} Sand Site Clay  Class (a/ce) (%)
0-4 A 391 45,80 17.36 36.84 5C 1.30 2112
7. 4-12 BA 295 22.68 10.58 66.34 C 1.38 30.72
{DDF3-U) 12-38 Bt1 159 18.57 128 70.15 c 124 3034
38-57 Bt2 6.33 1532 14.29 7039 C 132 2897
57-80 Bt3 2106 14.80 16.02 69.18 C 131 28.65
80-109 Btd 5.44 9.49 2545 65.06 C l 133 3176
109-133+ BtS 296 B.Sd 30.28 60.92 C 139 2922
No. Depth pH oM oC N C/N Ext. Ext, Ext. Ext, Ext, BS CEC
1:1 Ratio P K " Ca Mg Na
(em} H,0 (%) {ppm) (me/100g soil) (%) (me/100gsoil}
0-4 5.36 4,36 2.53 0.12 2035 350 0.7¢ 421 0.98 0.10 26.26 22386
7. 412 5.03 2.57 1.49 0.07 20.03 1.63 0.45 154 0.65 0.09 15.18 20,63
{DDF3-U) 12-38 533 1.0 0.59 0.03 1774 0.88 0.38 0.62 0.24 0.08 877 2032
38-57 5.53 0.62 0.36 0.03 1211 0.67 0.24 0.88 0.27 0.06 790 24,79
57-80 5.67 0.52 0.30 0.02 14.86 0.67 0.18 Li7 0.35 0.06 10.67 22,85
80-109 5.63 0.40 0.23 0.01 19.11 0.84 0.i0 1.27 0.30 0.06 12,05 19.14
109-133+ 5.61 0.36 0.21 0.01 2196 0.83 0,08 1.38 0.26 0.06 18,26

12,89



(B)

Plate 7 Photographs showing soil profile number 7 (A) and associated topographic features (B)



236

Pedon No. 8

1. Information on the Site
a. Profile number : 8§ (DDF3-M)
b. Soil series : Unknown
¢. Higher category classification :
FAO : Humic Alisols
USDA : Very fine, kaolinatic, isothermic, Typic Paleustults
d. Date of examination : 16 March 1997 ,
e. Author : Chaturong Laorpansakul, Dusit Manajuti, Soontom Khamyong , Niwat Anongrak
f, Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim, Changwat Chiang Mai.
Approximately 18° 53'32.4"N. 98° 52/ 6.0" E..Sheet: 4746 [
g. Elevation : 850 meters
h. Land form :
i. physiographic position : on straight slope
ii, surrounding land form : mountainous
iii. microtopography : nil

I. Slope on which profile is sited : (Middle slope) moderately steep (24%), N 85°W aspect

j. Vegetation and Land-use : Under dry dipterocarp forest (Dipterocapus tuberculatus association)

: Land is also used for the watershed forest protected area.

k. Climate : Data derived from Nong Hoy Highland Agriculturat Research metecrological station,

Average of 10 years (1990- 1999)

Meonth JAN FEB MAR APl MAY JUN JUL AUG SEP OCT NOV DEC
Mean monthly L.} 10.1 150 775 1877 1477 2229 2802 2286 1327 556 108
rainfali (mm.)

Mean monthly 180 202 235 252 25.1 248 249 243 241 229 207 18.0

temperaturc(pC)

Mean annual rainfall ;: 1368.0 mm.

Mean annual temperature : 22.6 °C
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11. General Information on the Soil

a. Parent material : Apparently residual and colluvial material derived from Ortho-paragneiss or

very fine sandstone rocks.

b. Drainage : Well drained.

¢. Moisture condition in profile : Top 53 centimeters of profile dry, moist below.

d. Depth of ground water table : Nil.

e. Presence of surface stones and rock outcrops : No stones and no rocks,

f. Evidence of erosion : Moderate sheet erosion and slight rill erosion.

g. Presence of salt or alkali : Nil.

h. Human influence : Forest fire caused by human.

III. Profile Description

Description

Horizon Depth (cm.)
A 0-2
BA 2-10/13
Btl 10/13-28
Bt2 28-53
B3 53-77
Btd 77-122/130
BLS 122/130-148+

Dark grayish brown (10YR4/2) mpist and pale brown (10YRS6/3) dry, sandy clay loam; moderate
medium and coarse granular; slightly sticky, slightly plastic, very friable to friable moist, slightly
hard dry: no rocks, very few angular quartz gravel (0.2-1.0 cﬁ); abrupt, smooth boundary; pH 7.0
Yellowish red (SYRS/6) moist and reddish yellow (5YR7/8) dry, clay; moderate medium
subangular blocky; sticky to very sticky, plastic to very plastic, firm to very firm moist, slightly
hard to hard dry; no rocks, very few angular quartz gravel (0.2-1.0 em}no rocks, very few angular
quartz gravel (0.2-1.0 cm); clear, wavy boundary; pH 5.2

Yellowish red (5YRS5/6) moist and yellowish red (5YR5/8) dry, clay, moderate medium
subangular blocky; very sticky, very plastic, very firm moist, hard to very hard dry; no rocks, few
angular quartz grave! (0.2-1.0 cm); clear, wavy boundary; pH 5.2

Light red (2.5YR6/8} moist and light red (2.5YRG/8) dry, clay; moderate medium subangular
blocky; very sticky, very plastic, very firm moist, hard to very hard dry; no rocks, few angular
quartz gravel (0.2-1.0 cm); clear, smooth boundary; pH 5.8 '
Light red (2.5YR6/8) moist, clay, moderate coarse subangular blocky; sticky to very sticky,
plastic to very plastic, firm moist; no racks, frequent angular quartz gravel (0.2-2.0 cm); clear,
smooth boundary; pH 5.8

Light red (2.5YR6/8) moist, clay; moderate coarse subangular blocky; sticky to very sticky,
plastic, firm moist; no rocks, frequent angular quartz gravel (0.2-2.0 cm); clear, wavy boundary;
pH 5.8 (Sample number 116}

Light red (2.5YR6/8) moist, clay; weak coarse subangular blocky; sticky to very sticky, plastic,

firm moist; no rocks, very few angular quartz gravel (0.2-1.0 cm); pH 6.0
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ANALYTICAL DATA FOR PEDON NO.8

No. Depth Horizon Gravel Particle Size Distributlion (%) Texture Bulk Density Field Capacity
(em.} (%) Sand Sile Clay Class (g/ce) (%)
02 A 442 55.80 21.28 22.92 SCL 1.32 25,66
8. 2-10/13 BA 736 2433 16.91 58.76 c 131 31.00
(DDF3-M) 10/13-28 - Btl 14.14 10.77 11.73 77.50 c 1.18 2895
28-53 B2 11.21 11.80 " 1380 74.40 c 1.37 29.78
53-77 Bt3 16.21 16.76 7.1 66.13 C 135 21.96
77-122/130 Btd 12.12 21.48 16.72 62,10 C 139 27.09
122/13¢-148+ BtS 3.36 23.08 14.44 62.48 c 1.27 22.84
No. Depth pH oM ocC N CiN Ext. Ext. Ext. Ext. Ext. BS CEC
1:1 Ratio P K Ca Mg Na
{cm} HO (%) {ppmy) - (mef100g soll) (%) (me/100gseil)
0-2 5.86 6.19 359 0.17 2162 10.67 0.75 590 1.58 0.08 32.63 27.69
8. 2-10/13 529 3.39 197 0.10 2004 6.01 0.58 252 Lol 0.08 19.92 20,99
(DBF}-M) 10/13-28 5.23 133 o7 0.04 19.66 1.35 0.4i 0.59 0.48 0.08 9.25 20.67
' 28-53 543 0.88 0.51 0.03 17,58 0.83 0.27 0.62 0.39 0.06 8,58 22,08
53711 5.55 0.65 0338 0.02 17.62 0.78 0.i7 0.73 l 0.40 005 6.35 26.62
T1-1221350 5.59 0.4i 0.24 0.0} 16,18 0.69 0,12 0.96 0.43 0.05 9.50 2117

122/130-148+ 5.60 0.28 0.16 001 1335 0.75 0.12 1.02 0.40 0.05 1L12 18.36
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Plate 8 Photographs showing soil profile number 8 (A) and associated topographic features (B)
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Pedon No.9

L Information on the Site
a, Profile number : 9 (DDF3-L)
b. Scil series : Unknown
¢. Higher category classification :
FAO : Humic Alisols
USDA : Very fine, kaolinatic, isothermic, Typic Paleustults
d. Date of examination : 16 March 1997
e, Author : Chaturong Laorpansakul, Dusit Manajuti , Séontom Khamyong , Niwat Anongrak
f. Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai.
Approximately 18° 53'32.4'N. 98° 52/ 6.0” E. Sheet: 4746 |
g. Elevation : 840 meters
h. Land form :
i. physiographic position : on convex slope
i. surrounding land form : mountainous
iii. microtopography : nil
1. Slope on which profile is sited : (Lower slope) moderately steep (18%), S 70°W aspect
j. Vegetation and Land-use  : Under ecotone of dry dipterocarp forest with dry evergeen forest
| : Land is also used for the watershed forest protected area.

k-Climate : Data derived from Nong Hoy Highland Agricultural Research meteorological station.

Average of 10 years (1990- 1999)

Month JAN  FEB MAR API MAY JUN JUL AUG SEP OCT NOV DEC
Mean monthly 1.1 10.1 150 775 1877 1477 2229 2802 2286 1327 556 1038
rainfall (mm.)

Mean monthly 180 202 235 252 251 248 249 243 241 229 207 13.0

temperature{ C)

Mean annual rainfall ;: 1368.0 mm.

Mean annual temperature : 22.6 °C
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. General Information on the Seil

a. Parent material : Apparently residual and colluvial material derived from Ortho-Paragneiss or

very fine sandstone rocks.

b. Drainage : Well drained.

¢. Moisture condition in profile : Top 55 centimeters of profile dry, moist below.

d. Depth of ground water table : Nil.

e. Presence of surface stones and rock outcrops : No stones and no rocks.

f. Evidence of erosion : Moderate sheet erosion.

g. Presence of salt or alkali : Nil.

h. Human influence : Forest fire caused by human.

I11. Profile Description

Description

Horizon Depth (cm.)

A 0-5

AB 5-17
Btl 17-2530
Bt2 25/30-35
Bt3 55-92
B4 92-120

B(1)5 120-138+

Very dark grayish brown (10Y'R3/2) moist and brown (10YRS/3) dry, sandy clay loam; moderate
medium granular; slightly sticky, élightly plastic, friable maist, slightly hard dry; no rocks, few
angular quartz gravel {6.2-1.0 cm); abrupt, smooth boundary; pH 6.2

Dark brown (10YR4/3) moist and pale brown (10YR6/3) dry, clay; moderate fine and medium
granular; sticky, plastic, friable to firm moist, slightly hard to hard dry; no rocks, few angular
quartz gravel (0.2-1.0 cm); clear, wavy boundary; pH 5.0

Yellowish red (SYRS/6) moist and yellowish red (SYR5/8) dry, clay; moderate medium
subangular blocky; very sticky, very plastic, firm to very firm moist, hard to very hard dry; no
rocks, frequent angular quartz gravel (0.2-1.0 cm); clear, wavy boundary; pH 5.4

Yellowish red {(5YR5/6) moist and yellowish red (SYRS5/8) dry, clay; moderate medium .
subangular blocky; very sticky, very plastic, very firm moist, hard to very hard dry; no rocks,
frequent angular quartz gravel (0.2-2.0 cm); clear, smooth boundary; pH 6.0

Light red (2.5YR6/8) moist, clay; moderate coarse subangular blocky; very sticky, very plastic,
very firm moist; no rocks, frequent few angular quartz gravel {0.2-1.0 cm); clear, smooth
boundary; pH 6.0

Light red (2.5YR6/8) moist, clay; moderate medium subangular blocky; very sticky, very plastic,
firm to very firm moist; no rocks, few angular quartz gravel {0.2-1,0 ¢m); clear, smooth boundary;
pH 6.2

Light red (2.5YR6/8) moist, clay; moderate medium subangular blocky; very sticky, pfastic, firm

moist; ne rocks, few angular quartz gravel (0.2-1.0 cm); pH 6.2
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ANALYTICAL DATA FOR PEDON NO.9

Ne. Depth Horlzon Gravel Particle Size Distribution (Ye) Texture Bulk Density Field Capacity
(cm.) (%} Sand Silt Clay Clags (gfee) %)
0-5 A 23.89 50.08 204 2348 ECL 0.96 29.01
9. 5-17 AB 2551 23.00 12.36 59.64 C 1.37 25.06
{DDF3-L) 17-25/30 Bl 4100 1365 1340 7334 c 134 2854
25/30-55 B2 39.87 10.90 - 14.08 75.02 C 136 3047
55-92 Bt3 27.07 11.46 18.68 6986 C 142 29.62
62-120 Bt4 26.32 13.08 26.87 60.05 o 1.44 26.02
1 iﬂ- 138+ Bt5 27.73 13.08 29,44 57.48 C 148 2742
No. Depth pH oM ac N CN Ext. Ext. Ext. Ext, Ext. BS CEC
1:1 Ratia P K Ca Mg Na
(cm) H,0 (%) {ppm) (me/100g soil) (%} {me/100gseil)
0-5 5.33 7.74 449 0.23 19.80 18.33 0.56 6.71 1,70 0,09 31.88 29.34
2 517 492 2.48 1.44 0.08 18.38 338 .38 132 0.65 0.06 11.83 20,99
(DDF3-L) 17-25/30 5.19 1.47 0.85 0.05 16.62 1,39 0.46 L.55 . 0.50 0.05 11.83 23.25
25/30-55 547 1.02 0.59 0.04 16.26 0.73 0.49 181 0.39 0.06 12.76 24,55
55-92 5.75 0.53 0.31 0.02 14.49 0.56 038 2.50 0.47 0.07 13.76 29.39
52-120 576 0.37 0.21 .01 16,42 042 0.25 240 0.56 0.06 13711 28.52

120-138+ 5.76 0.34 0.20 0.01 17.38 0.42 0.24 233 0.58 0.05. 13.35 30.32
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(B)

Plate 9 Photographs showing soil profile number 9 (A} and associated topographic features (B)



244

Pedon No. 190

L. Information on the Site
a. Profile number : 10 (MDF-U)
b. Soil series : Unknown
¢. Higher category classification :
FAQ : Rhodic Cambisols
USDA : Fine-loamy, mix, isothermic Typic Dy strustepts
d. Date of examination : 15 March 1997
¢. Author : Chaturong Laorpansakul, Dusit Manajuti , Soontorn Khamyong , Niwat Anongrak
f. Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai,
Approximately 18° 54 9.6'N. 98° 52 13.2" E. Sheet: 4746 1
g. Elevation : 860 meters
h. Land form :
i. physiographic position : on convex slope near ridge
ii. surrounding land fbrm : mountainous
iii. microtopography : nil
I. Slope on which profile is sited : (Upper slope) steep (32%), N 60°W aspect
j. Vegetation and Land-use : Under mixed deciduous forest
: Land is also used for the watershed forest protected area.

&. Climate : Data derived from Nong Hoy Highland Agricultural Research meteorological station.

Average of 10 years (1990- 1999)

Month JAN FEB MAR API MAY JUN JUL AUG SEP OCT NOV DEC
Mean  monthly 1.1 10.1 15.0 77.5 1877 1477 2229 2802 2286 1327 556 10.8
rainfall (mm.)

Mean monthly 18.0 20.2 23.5 252 25.1 248 24.9 243 24.1 229 20.7 18.0

temperaturef C)

Mean annual rainfall : 1368.0 mm.

Mean annual temperature : 22.6 °C
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I1. General Information on the Soil

a. Parent material : Apparently derived ‘’in situ” from weathered and very fine sandstone rocks.

b. Drainage : Well drained.

¢. Moisture condition in profile : Dry throughout.

d. Depth'.of ground water table : Nil.

e. Presence of surface stones and rock outcrops : No stones and no rocks.

f, Evidence of erosion : Slight sheet erosion.

g. Presence of salt or alkali : Nil.

h. Human influence : Forest fire caused by human.

II1. Profile Description

Description

Horizon Depth (em.)
Al 0-3/5
A2 3/5-16

B{n1 [6-40
B2 40-65
B3 65-87
CB 87-135+

Dark brown (7.5YR3/2) moist and dark brown (7.5YR4/3} dry, sandy clay loam: moderate fine
granular; slightly sticky, slightly plastic, very friable to fri_able moist, slightly hard dry; no rocks,
no mineral fragments; clear, smootﬁ boundary; pH 5.8

Dark reddish bro'wn (5YR3/3) moist and reddish brown (5YR4/4} dry, clay; weak fine granular;
slightly sticky, slightly plastic, very friable to friable moist, slightly hard dry; no rocks, no mineral
fragments; clear, smooth boundary; pH 5.4 ‘

Reddish brown (2.5YR4/4) moist and yellowish red (5YRA/6) dry, clay; moderate medium
subangular blocky; slightly sticky, slightly plastic, friable to firm moist, slightly hard dry; no
rocks, no mineral fragments; clear, smooth boundary; pH 5.0

Dark red (2.5YR3/6) moist and red (2.5YR4/6) dry, sandy clay loam; moderate medium
subangular blocky; slightly sticky, slightly plastic, friable moist, slightly hard dry, very few
angular gravel (1.0-2.0 em) of a strongly weathered sandstone, very few angular quartz gravel
(0.2-2.0 cm); clear, wavy boundary; pH 5.0

Dark red (2.5YR3/6) moist and red (2.5YR4/6) dry, sandy clay loam; moderate medium
subangular blocky; slightly sticky, slightly plastic, friable moist, slightly hard dry; few anpular
gravel (1.0-5.0 c¢m) of weathered very fine sandstone, angular quartz gravel (0.2-2.0 cm}; ciear,
wavy boundary; pH 5.2

Dark red (2.5YR3/6) moist and red (2,5YR4/6) dry, sandy clay loam; weak to moderate medium
subanpular blocky; slightly sticky, slightly plastic, very friable to friable moist, slightly hard dry;
frequent angular boulders (more than 25.0 cm) of weathered very fine sandstone, no mineral

fragments; pH 5.2
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ANALYTICAL DATA FOR PEDON NO.10

Ne. Depth Horizon Gravel Particle Size Distribution (%a) Texture Bulk Density Field Capacity
{em.) (%) . Sand Sile Clay Class (gfee) (%)
0-3/5 Al 335 53.80 22.36 23.84 SCL 1.00 27.74
10 3/5-16 A2 717 4.72 24.44 3184 SCL 1.02 2075
(MD¥F-U) 16-4¢ B(®I 339 3613 19.86 44.01 o] 1.3l 24.48
40-65 B2 599 49,00 18.56 32.44 SCL 1.24 24.94
65-87 B3 28.15 51.89 16.32 3173 SCL 1.3¢ 23.02
87-135+ CB 4532 47.80 18.36 33.84 SCL 132 23.15
Ne, Depth pH oM 0ocC N CN Ext. Ext. Ext. Ext. ' Ext. " BS CEC
1:1 Ratio P K Ca Mg Na
{em) H,0 (%) (ppm)} {me/100g soil} (%) (me/100gsoil}
0-3/5 536 8.12 4.7 0.29 16.26 442 0.99 7.08 1.60 0.12 3842 26,65
10. 3/5-16 491 4.63 2.69 0.18 15.23 191 0.78 2.64 072 . 010 17.11 24.54
(MDF-U) 16-40 4.68 245 142 0.09 15.33 091 045 0.61 022 . 007 8.81 19.65
40-65 4.75 1.83 1.06 0.07 15.40 1.03 .32 0.38 0.09 0.06 5.08 19.65
65-87 4,84 1.64 0.95 0.06 14.51 192 0.36 041 0.06 0.06 4.95 21.99

87-135+ 4.90 1.42 0.82 0.06 14.38 0,67 0.39 0.44 0.05 0.07 5.91 24.33
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Plate 10 Photographs showing soil profile number 10 (A) and associated topographic features (B)
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Pedon No. 11

L Information on thé Site
a. Profile number : 11 (MDF-M)
b. Soil series : Unknown
¢. Higher category classification :
FAO : Rhodic Cambisols
USDA : Fine-loamy, mix, isothermic Typic Dystrustepts
d. Date of examination : 15 March 1997
e. Author : Chaturong Laorpansakul, Dusit Manajuti , Sclaontom Khamyong , Niwat Anongrak
f, Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai.
Approximately 18° 54 9.6"N. 98° 52’ 13.2" E. Sheet: 4746 1
g. Elevation : 850 meters
h. Land form »
i. physiographic position : on straight slope near ridge
if. surrounding land form : mountainous
iii. microtopography : nil
1. Slope on which profile is sited : (Middle slope) very steep (56%), N 80°W aspect
j. Vegetation and Land-use : Under mixed deciduous forest
: Land is also used for the watershed forest protected area.

k. Climate ; Data derived from Nong Hoy Highland Agriculturai Research meteorological station.

Average of 10 years (1990- 1999}

Month JAN FEB MAR API MAY JUN JUL AUG SEP OCT NOV DEC
Mean monthly 1.1 10.1 150 775 1877 . 1477 2229 2802 2286 1327 . 556 108
rainfall (mm.)

Mean monthly 180 202 235 252 251 248 24% 243 241 229 207 180

temperature(' C)

Mean annual rainfall : 1368.0 mm.

Mean annual temperature : 22.6 °C
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I1. General Information on the Soil

a. Parent material : Apparently derived *’in situ’” from weathered very fine sandstone rocks,

b. Drainage : Well drained.

¢. Moisture condition in profile ; Dry throughout,

d. Depth'of gl;ound water table : Nil.

e. Presence of surface stones and rock outcrops : Fairly stony and fairly rocky.

f. Evidence of erosion : Moderate sheet erosion.

g. Presence of salt or alkali : Nil.

h. Human influence : Forest fire caused by human.

II1. Profile Description

Horizon

Depth (cm.)

Description

Al

A2

Bwl

Bw2

BC

CB

0-2

2-16

16-30

30-40/50

40/56-90

96-130+

Very dark grayish brown (10°YR3/2} moist and dark brown (16YR4/3) dry, sandy clay loam; weak
fine granular; slightly sticky, slightly plastic, vety friable 1o friable moist, soft to slightly hard dry;
no rocks, no mineral fragments; clcér, smooth boundary; pH 6.2 .

Very dark grayish brown (10YR3/2) moist and dark brown (10YR4/3) dry, loam; weak fine
granular; slightly sticky, slightly plastic, very friable to friable moist, soft to slightly hard dry; no
rocks, no mineral fragments; clear, smooth boundary; pH 5.6

Dark reddish brown (SYR3/3) moist and reddish brown (5YR4/4) dry, sandy loam; moderate
medium subangular blocky, slightly sticky, slightly plastic, very friable to friable moist, slightly
hard dry; very few angular gra.vel (1.0-2.0 cm) of weathered very fine sandstone, no mineral
fragments; clear, stnooth boundary; pH 5.0 '

Dark reddish brown (5YR3/3) moist and reddish brown {5YR4/4} dry, sandy loam; moderate
medium subangular blocky; slightly sticky, slightly plastic, very friable to friable moist, slightly
hard dry; few angular gravel (1.0-2.0 cm) of weathered very fine sandstone, no mineral
fragments; clear, wavy boundary; pH 5.0 _

Dark red (2.5YR3/6) moist and yellowish red (5YR4/8) dry, sandy loam; moderate medium
subangular blocky; slightly sticky, slightly plastic, very friable to friable moist, slightly hard dry;
very frequent angular stones and boulders (7.5-30.0 cm) of weathered very fine sandstone, no
mineral fragments; gradual, wavy boundary; pH 5.2

Dark red {2.5YR3/6} moist and yellowish red (5YR4/8) dry, loamy sand to sandy loam; no
structure; slightly sticky, slightly plastic, very friable mofsl‘, soft to slightly hard dry; dominant
angular boulders (more than 50.0 cm) of weathered very fine sandstone, no mineral fragments;

pHS5.2
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ANALYTICAL DATA FOR PEDON NO.11

No. Depth Horizon Gravel Particle Size Distribution (%) Texture Bulk Density - Fleld Capacity
{cm.} (%0} Sand Silt Clay Class {g/cc) (%)
0-2 Al 4.43 50.80 27.36 21.84 SCL 0.94 28.20
'l 1, 2-16 A2 339 48.80 30.50 20.70 L L11 26.52
(MDF-M) 16-30 Bwl 5.1 52,09 27.79 20.12 SCL 116 26.00
30-40/50 Bw2 1.39 5347 26.69 19.84 SL 1.30 2211
40/50-90 CcB 33.18 52.14 27.58 20.28 SCL 1.32 2206
Na. Depth pH oM ocC N O Ext. Ext. Ext. Ext. Ext, BS CEC
1:1 Ratio P K Ca Mg Na
(em) H,0 (%) (ppm) (me/100g soil) (%) (me/100gsoil)
02 5.80 9,71 5.63 0.31 18.24 6.17 1.27 8.00 235 0.13 4285 2930
11 2-16 527 6.85 397 0.24 16.49 3.21 1.03 339 1.28 on 23.35 24.54
(MDF-M) 16-30 4.84 401 232 0.14 16.12 £.25 0.64 [ E) 0.34 0,08 10.93 16.76
30-40/50 482 314 182 0.1t 16.35 102 6.48' 0.63 0.19 0.07 8.90 15.64
40/50-90 5.07 325 1.89 0.11 17.29 L57 0.49 275 0.07 17.59 23.16

0.55




Plate 11
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Phatographs showing soil profile number 11 (A)and associated topographic features (B)
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Pedon No. 12

1. Information on the Site
a. Profile number : 12 (MDF-L)
b. Soil series : Unknown
c. Higher category classification :
FAO : Humic Alisols
USDA : Fine-loamy, kaclinatic, isothermic, Ustiic Palehumults
d. Date of examination : 15 March 1997
e. Author : Chaturong Laorpansakul, Dusit Manajuti , Soontorn Khamyong , Niwat Anongrak
f. Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changivat Chiang Mai.
Approximately 18° 54 9.6"N. 98° 52 13.2" E. Sheet; 4746 1
g. Elevation : 820 meters
h. Landform :
i. physiographic position : on concave slope
ii, surrounding land form : mountainous
iif. microtopography : nil
I. Slope on which profile is sited : (Lower slope) steep (45%), N 60 W aspect
j. Vegetation and Land-use : Under mixed deciduous forest
: Land is also used for the watershed forest protected area,

k. Climate ; Data derived from Nong Hoy Highland Agriculturat Research meteorological station.

Average of 10 years (1990- 1959)

Month JAN FEB MAR API MAY JUN JUL AUG SEFP OCT NOV DEC
Mean  monthly L1 101 150 775 187.7 1477 2229 2802 2286 1327 556 108
rainfall (mm.) |
Mean monthly 180 202 235 252 251 248 249 243 241 229 207 180

tempcrature(" C)

Mean annual rainfall : 1368.0 mm,

Mean annual temperature : 22.6 °C
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IL. 'General Information on the Soil

a. Parent material : Apparently residual and colluvial material derived from very fine sandstone.

b, Drainage : Well drained.

¢. Moisture condition in profile : Dry throughout.

d. Depth‘of gfound water table : Nil.

e. Presence of surface stones and rock outcrops : Fairly stony and very few rocks.

f. Evidence of erosion : Moderate sheet erosion and moderate rill erosion.

g. Presence of salt or alkali : Nil

h. Human influence : Forest fire caused by human.

111. Profile Description

Horizon

Depth (em.)

Description

Al

A2

AB

Bl

B(B)2

B(D)3

B4

0-5

5-15/20

15/20-35/40

35/40-60

60-100

100-130

130-155+

Very dark prayish brown (10YR3/2) meist and dark brown (10YR4/3} dry, loam; weak fine
granular; slightly sticky, slightly plastic, very friable to friable moist, slightly hard dry; no rocks,
no mineral fragments; clear, smooth boundary; pH 6.2 - A

Very dark grayish brown (10°YR3/2) moist and dark brown (10YR4/3} dry, loam; weak fine
granular; slightly sticky, slightly plastic, very friable to friable moist, slightly hard dry; no rocks,
no mineral fragments; clear, smoocth boundary; pH 5.8

Dark brown (7.5YR3/2) moist and brown (7.5YR4/4) dry, loam; weak medium subangular blocky;
slightly sticky, siightly plastic, very friable to friable moist, slightly hard dry; no rocks, no mineral
fragments; clear, smooth boundary; pH 5.2

Dark reddish brown (5YR3/4) moist and yellowish red (5YR5/6) dry, clay loam; moderate
medium subangular blocky,; slightly sticky, slightly plastic, very friable to friable moist, slightly
hard dry; no rocks, no mineral fragments; clear, smooth boundary; pH 5.0

Reddish brown (5YR4/4) moist and yellowish red (5YR4/6) dry, clay loam; moderate medium
subanpular blocky; slightly sticky to sticky, slightly plastic, friable moist, slightly hard dry; no
rocks, no mineral fragments; abrupt, smeoth boundary; pH 5.2

Reddish brown (2.5YR4/4) moist and red (2.5YR4/6) dry, clay loam; moderate medium
subangular blocky; slightly sticky to plastic, slightly plastic, friable to firm moist, slightly hard
dry; very few rounded stones (7.5-10.0 ¢m) of weathered very fine sandstone, no mineral
fragments; abrupt, smooth boundary; pH 5.4

Reddish brown (2.5YR4/4) moist and red (2.5YR4/6) dry, sandy clay loam to clay ioam; moderate
medium subangular blocky; slightly sticky, slightly plastic, friable moist, slightly hard dry; very

few rounded stones (7.5-10.0 cm) of weathered very fine sandstone, no mineral fragments; pH 5.2
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ANALYTICAL DATA FOR PEDON NO.12

No. Depth Horizon Gravel Particle Size Distribution (%o} Texture Bulk Density  Field Capacity

(cm.) (%) Sand Siit Clay Class {g/ce) (%4)

0-5 Al 1.08 47.80 30.36 21.84 L L.18 26.09

12. 5-15/20 A2 0.22 42.00 . 3356 24.44 L .24 25.50

(MDF-L) 15/20-35/40 AB 1.22 40.80 34.36 24.84 L 1.32 24.19

35/40-60 Btl 132 39.91 2992 30.17 CL 141 23.48

60-100 B2 1.92 3830 " 2436 37.34 CL L2% 23,32

100-130 B(H3 255 37.80 2236 39.84 CL .16 24.73
No. Depth pH  OM oc N ON Ext. Ext. Ext. Ext.’ Ext.  BS CEC

i1l Ratio P K Ca Mg Na
{cm) H0 (%) {ppm) (me/[00g soil) {%%) (me/100gs0il)

0-5 5.7% 7.55 438 0.25 17.74 3.50 1.06 10.88 225 0.12 4249 39.01

12 5-15120 5.61 479 2.78 0.17 1644 1.32 0.78 107 217 0.10 3648 29.30 -
(MDF-L) 15/20-35/40 523 317 1.84 o 16.86 0.73 0.80 2.73 i.57 0,10 27.20 19.80
35/40-60 5.13 2.35 1.37 0.09 16.07 0.52 0.62 145 0.86 0.09 1372 22.50
60-100 5.02 1.53 0.89 0.06 1443 0.75 0.57 132 0.70 0.09 13.68 19.73

100-130 5.11 131 0.76 0.06 1337 0.67 0.55 131 0714 009 . 13.65 19.49




(A)

(B)

Plate 12 Photographs showing soil profile number 12 (A) and associated topographic features (B)
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Pedon No. 13

L Information on the Site
a. Proﬁlg number : 13 (DEF-U)
b. Soil series : Unknown
c. Higher category classification :
FAO : Humic Alisols
USDA : Fine, kaolinatic, isothermic, Typic Paleustults
d. Date of examination : 11 March 1997
e. Author : Chaturong Laorpansakul, Dusit Manajuti, Scontorn Khamyong , Niwat Anongrak
f. Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai.
Approximately 18° 53 0.0"N. 98° 52’ 2.4" E. Sheet: 4746 1
g. Elevation : 940 meters
h. Land form :
i. physiographic position : on straight slope
ii. surrounding land form : mountainous
iii. microtopography : nil
1. Slope on which profile is sited : (Upper slope) steep (50%), S 60° W aspect
j. Vegetation and Land-use : Under dry evergreen forest.
: Land is also used for the watershed forest protected area.

k. Climate ; Data derived from Nong Hoy Highland Agricultural Research meteorological station.

Average of 10 years (1990- 1999)

Month JAN FEB MAR API MAY JUN JUL AUG SEP OCT NlOV DEC
Mean  monthly il 10.1 150 775 1877 1477 2229 2802 2286 1327 556 10.8
rainfall {mm.)

Mean monthly 180 202 235 252 251 248 249 243 241 229 207 180

temperature( C)

Mean annual rainfall : 1368.0 mm.

Mean annual temperature : 22.6 °C
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I1. General Information on the Soil

a. Parent material : Apparently derived *’in situ’’ from deeply weathered Ortho-Paragneiss rocks.

b. Drainage : Well drained.

¢. Moisture condition in profile : Dry throughout.

d. Dcptﬁ of ground water table : Nil.

e. Presence of surface stones and rock outcrops : No stones and no rocks.

t. Evidence of erosion : Moderate sheet erosion and slight rill erosion.

g. Presence of salt or alkali : Nil

h. Human influence : Nil

II1. Profile Description

Horizon

Depth (em.)

Description

Al

A2

AB

Bl

Bt2

B(1)3

B4

0-5

5-1520

15/20-40

40-65

65-100

100-140

140-150+

Dark brown (10YR3/3) moist and brown (10YR5/3) dry, sandy clay loam; moderate fine granular;
slightly sticky, slightly plastic, very friable to friable moisp, slightly hard dry; no rocks, no mineral
fragments; abrupt, smooth boundafy; pH 5.2

Dark brown (L0YR4/3) moist and brown (10YRS5/3) dry, clay loam; moderate medium granular;
slightly sticky, slightly plastic, friable moist, slightly hard dry; no rocks, no ‘mineral fragments;
clear, wavy boundary; pH 5.2

Brown (7.5YR5/4) moist and light brown (1.5YR6/4) dry, clay; moderate medium subangular
blocky; slightly sticky, slightly plastic, friable moist, slightly hard dry; no rocks, no minera!
fragments; clear, wavy boundary; pH 5.2

Yellowish red (SYRS/6) moist and reddish yellow (5YR6/6) dry, clay; moderate medium
subangular blocky; slightly sticky, slightly plastic, friable moist, slightly hard dry; no rocks, no
mineral fragments; elear, smooth boundary; pH 5.2

Yellowish red (SYRS5/6) moist and reddish yellow (5YR6/6) dry, clay; moderate medium
subangular blocky; slightly sticky, slightly plastic, friable to firm moist, slightly hard dry; no
rocks, very few angular quartz and flat muscovite gravel (0.3-1.0 cm); clear, smooth boundary; pH
5.4

Reddish yellow (SYR6/6) moist and reddish yellow (5YR7/6) dry, clay loam; moderate medium
subangular blocky; slightly sticky, slightly plastic, friable moist, slightly hard dry; no rocks, very
few angular quartz and flat muscovite gravel (0.3-1.0 cm); clear, smooth boundary; pH 5.2
Reddish yellow (S5YR6/6) moist and reddish yellow (5YR7/6) dry, clay loam; moderate medium
subangular blocky, slightly sticky, slightly plastic, friable moist, slightly hard dry; no rocks, few
angular quartz and flat muscovite gravel (0.5-1.5 cm); pH 5.2
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ANALYTICAL DATA FOR PEDON NO.13

No. Depth Horizan Gravel Particle Size Distribution (%) Texture Bulk Density Field Capacity
(cm.) (%) Sand Silt Clay Class © A{g/ed) {%a)
0-5 Al 3.08 - 4696 24,40 28.64 sCL .06 24.83
13. . S-15/20 Al 5.57 43,52 Z3.44 33.04 CL 1.16 22.11
{DEF-U) 15/20-40 AB 848 3%.80 20.40 39.30 CL 1.39 18.61
40-65 Btl 7.22 34.96 1 20.60 44,76 C 1,50 18.19
65-100 B2 5.69 36.33 21.52 4215 C L.55 18.45
§00-140 B(t)3 . 12.05 3736 23.00 39.64 CL 148 11.97
Ne. Depth pH  OM oc N OGN Ext. Ext. Ext, Ext. Ext. BS CEC
11 Ratio P K Ca Mg Na
(em) H,0 {%%) . (ppmj (me/i00g soil) (%) {mme/100gs0jl)}
0-5 510 5.34 3.0 0.19 16,01 5.39 0.63 FAL) 0.99 0.11 17.30 2742
13. 5-1520 4.5 1.98 L15 0.11 10.58 321 0.44 0.40 0.26 0.08 6.80 22,16
{DEF-1f) 15/20-40 4.79 0.99 0.58 0.06 9.31 2.53 0.37 0.29 022 0.07 7.54 17.58
40-65 4.82 0.52 - 0.30 0.03 10.78 .20 0.28 0.26 0.18 0.06 5.08 16.18
65-100 4.94 0.27 0.t5 0.02 133 2.01 0.19 0.38 0.15 0.05 5.28 15.50

100-140 4.98 0.22 0.13 002 . 6.89 1.83 0,17 0.36 on 0.06 4.3% 19.65
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Flate 13 Photographs showing soil profile number 13 {A) and associated topographic features (B)

T
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Pedon No. 14

L. Information on the Site
a. Profile nut_nber : 14 (DEF-M)
b. Soil series : Unknown
c. Higher category classification :
FAO : Humic Alisols
USDA : Fine, kaolinatic, isothermic, Typic Paleustults
d. Date of examination : 12 March 1997
e. Author : Chaturong Laorpansakul, Dusit Manajuti, Soontorn Khamyong, Niwat Anongrak
f. Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai.
Approximately 18° 53'0.0'N. 98° 52/ 2.4" E. Sheet: 47461
g. Elevation : 930 meters |
h. Land form :
i. physiographic position : on straight slope
ii. surrounding land form : mountainous
ifi. microtopography : nil
I. Slope on which profile is sited : (Middle slope) steep (52%), S 70° W aspect
j- Vegetation and Land-use : Under dry evergreen forest
: Land is also used for the watershed forest protected area.

k. Climate : Data derived from Nong Hoy Highland Agricultural Research meteorological station.

Average of 10 years (1990- 1999)

Month JAN FEB MAR API MAY JUN JUL AUG SEP OCT NOV DEC
Mean  monthly 1.1 10,1 - 150 775 1877 1477 2229 2802 2286 1327 556  10.8
rainfall (imm.)

Mean monthly 8.0 202 235 252 251 248 249 243 241 229 207 180

temperature( C)

Mean annual rainfall : 1368.0 mm.

Mean annual temperature : 22.6 °C
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I1. General Information on the Soil

a. Parent material : Apparently derived *’in situ’” from deeply weathered Ortho-Paragneiss rocks.

b. Drainage : Well drained.

¢. Moisture condition in profile : Dry throughout.

d. Depth. of groundwater table :Nil.

¢. Presence of surface stones and rock outcrops : No stanes and no rocks.

f, Evidence of erosion ; Severe sheet erosion and moderate rill erosion.

g. Presence of salt or alkali : Nil.

h. Human influence : Nil.

IIL. Profile Description

Horizo

n Depth {cm.)

Description

Al

A2

AB

Btl

Bt2

Bt3

B(t)4

05

15-30

30-50

50-85

85-110

110-140+

Dark brown (10YR3/3) moist and brown (10YRS5/3) dry, sandy clay loam; moderate medium
granular; slightly sticky, slightly plastic, very friable to friable moist, slightly hard dry; ne rocks,

no mineral fragments; abrupt, smooth boundary; pH 5.8

- Dark brown (7.5YR4/4) moist and brown (7.5YR5/4) dry, clay loam; moderate medium granular;

slightly sticky, slightly plastic, friable moist, slightly hard dry; no rocks, no mineral fragments;
clear, smooth boundary; pH 5.4

Dark brown (7.5YR4/4) :ﬁoist and brown (7.5YR5/M) dry, clay; moderate medium and coarse
subangular blocky; slightly sticky, slightly plastic, friable moist, slightly hard dry; no rocks, no
mineral fragments; clear, smooth boundary; pH 5.4 .

Yellowish red (5YR4/6) moist and yellowish red (SYR5/6) dry, clay; moderate coarse subangular
blocky; slightly sticky to sticky, plastic, firm moist, slightly hard to hard dry; very few angular
gravel (4.0-6.0 cm) of weathered gneiss, very few angular quartz gravel (0.5-2.0 cm); clear, wavy
boundary; pH 5.2 '

Yellowish red (5YR4/6) moist and yellowish red (5YR5/6) dry, clay; moderate coarse subangular
blocky; slightly sticky to sticky, plastic, firm moist, slightly hard to hard dry; no rocks, very few
angular quartz gravel (0.3-1.5 cm); clear, wavy boundary; pH 5.4

Yellowish red (5YR4/8) moist and yellowish red (SYR5/8) dry, clay; moderate coarse subangular
blocky; slightly sticky to sticky, plastic, firm moist, slightly hard to hard dry; no rocks, very few
angular quartz gravel (0.2-1.0 cm); clear, wavy boundary; pH 5.6

Yellowish red (5YR4/8) moist and yellowish red (5YR5/8) dry, clay; moderate coarse subangular
blocky; slightly sticky to sticky, slightly plastic, firm moist, slightly hard dry; no rocks, few
angular quartz gravel (0.5-3.0 cm); pH 5.6
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ANALYTICAL DATA FOR PEDON NO.14

No. Depth Horizon Gravel Particle Size Distribution (%) Texture Bulk Density Fleld Capacity
(cm.) {%e) Sand Siit Clay Class {g/cc) (%)
0-5 Al 0.00 48.96 2540 25.64 SCL 1.08 2592
14, 5-15 A2 L4 41.26 27.80 30.94 CL L1 23.24
{DEF-M) 15-30 ’ AB 221 33.20 23.85 42.95 C 138 19,29
30-50 Btl 6.15 27.52 L2198 50.50 C 1.46 20.90
50-85 Bt2 8.53 25,52 19.77 54,71 c 1.41 2167
85-110 Bi3 13.42 25.08 Z1.08 53.84 c 1.32 20.61
110-140+ Bt4 15.68 26,52 22.28 5120 c 1.34 20.15
No. Depth pH oM ocC N CIN Ext. Ext. Ext. Ext. Ext. BS CEC
1:1 Ratio P K Ca Mg Na
(cm) H,0 {%%) {ppm) {me/140g soll) (%) (me/100gsoll)
0-5 571 7.09 4.11 0.26 15,82 6.35 0.95 4.29 2,15 0.12 28.74 30.22
14. 5-15 5.23 2.4 .59 0.10 15.47 2.80 0.68 0.87 0.85 0.09 15.57 18.24
(DEF-M) 15-30 502 1.78 1.03 0.08 13.63 2.49 0.64 0.46 0.60 009 1286 18.27
30-50 4.97 1.24 072 0.06 12.64 229 0.58 0.37 0.57 0.09 9.39 17.12
50-85 5.05 0.68 0.40 0.04 9.63 2.10 0.50 0.33 0.62 0.09 8.50 18.95
85-110 529 0.50 0.2¢ 0.03 10.83 2,02 0.56 0.25 0.33 0.08 8.08 17.65
110-140+ 530 0.47 0.27 0.02 10.87 1.93 0.60 0.27 0.21 0.09 4.95 23.93
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(B)

Plate 14 Photographs showing soil profile number 14 (A) and associated topographic features (B)

i —
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Pedon No. 15

L. Information on the Site

a. Profile number : 15 (DEF-L)
b. Soil series : Unknown

c. Higher category classification :
FAOQ : Dystric Cambisols
USDA : Fine loamy, mix, isothermic Typic Dystrustepts
d. Date of'examination : 12 March 1997 | .
e. Author : Chaturong Laerpansakul, Dusit Manajuti, Soontorn Khamyong, Niwat Anongrak
f. Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai.
Approximately 18° 53'0.0"N. 98° 52 2.4” E. Sheet: 47461

g. Elevation : 900 meters
h. Land form :

i. physiographic position : on convex slope
ii. surrounding fand form : mountainous
iii. microtopography : nil
1. Slope on which profile is sited : (Lower slope) very steep (80%), N 80° W aspect
J- Vegetation and Land-use : Under dry evergreen forest
: Land is also used for the watershed forest protected area.

k. Climate : Data derived from Nong Hoy Highland Agricultural Research meteorological station.

Average of 10 years (1990- 1999)

Month JAN  FEB MAR API MAY JUN JUL AUG SEP ‘OCT NOV

DEC
Mean  monthly 1.1 10.1 15.0 775 1877 14;1.7 2229 2802 2286 1327 556 10.8
rainfall (mm.) _
Mean  monthly 18.0 20.2 235 252 251 24.8 249 24.3 241 229 20.7 18.0

ternperature('C)

Mean annual rainfall : 1368.0 mm.

Mean annual temperature : 22.6 °C
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IL. General Information on the Soil

a. Parent materiai : Apparently derived “*in situ’” from deeply weathered Ortho-Paragneiss rocks.
b. Drainage : Well drained to somewhat excessively drained.

c. Moisture condition in profile : Dry throﬁghout.

d. Depth‘ of gfoundwater table :Nil.

¢. Presence of surface stones and rock outcrops : No stones and very few rocks.

f. Evidence of erosion : Severe sheet erosion and moderate rill erosion.

g. Presence of salt or alkali : Nil.

h. Human influence :Nil.

IIX. Profile Description

Hoerizon Depth (tm.) : Description

Al

AB

Bwl

Bw2

Bw3

BCl

BC2

CB

0-7/15 Dark brown (10YR4/3) moist and brown (16YRS/3) dry, sandy clay loam; moderate medium
granular; slightly sticky, slightly plastic, very friable to friable moist, slightly hard dry; no rocks,
no mineral fragments; clear, wavy boundary; pH 5.8

7/15-30/35 - Dark yellowish brown (10°YR4/4) moist and yellowish brown (10YR5/4) dry, sandy clay-loam:;
moderate mediem granular; slightly sticky, slightly plastic, very fiiable to friable moist, slightly
hard dry; no rocks, no mineral fragments; clear, wavy boundary; pH 5.4

30/35-55 Brown (7.5YR5/4) moist and strong brown (7.5YRS5/6) dry, sandy clay loam; moderate medium
subangular blocky; slightly sticky, slightly plastic, very friable to friable moist, slightly hard dry;
no rocks, few angular quartz and flat mica gravel (0.3-2.0 cm); clear, wavy boundary; pH 5.4

55-70 Brown (7.5YR5/4) moist and strong brown (7.5YR5/6) dry, sandy clay loam; weak fine and
medium subangular blocky; slightly sticky, slightly plastic, very friable to friable moist, sHghtly
hard dry; no rocks, frequent angular quartz and flat mica gravel (0.2-3.0 cm); clear, smooth
boundary; pH 5.6 | ‘

70-85/90 Light brown (7.5YR6/4) mwist and pink (7.5YR7/4} dry, sandy loam; weak fine and medium
sﬁbangular blocky; slightly sticky, slightly plastic, very friable to friable moist, slightly hard dry;
very few angular gravel (2.0-5.0 cm) of a strongly weathered gneiss and schist, frequent angular
quariz and flat mica gravel (0.2-2.0 cm); clear, wavy boundary; pH 5.8 .

85/90-125 Yellowish brown (10YR5/4) moist and light yellowish brown (10YR6/4) dry, sandy loam; weak
medium subangular blocky; slightly sticky, slightly plastic, very friable moist, slightly hard dry;
few angular stones (8.0-10.0 cm) of a strongly weathered schist, few angular quartz and flat mica
grave! (0.2-2.0 cm); gradual, wavy boundary; pH 5.6

125-160 Yellowish brown (10YR5/4) moist and light yellowish brown (10YR6/4) dry, sandy loam; weak
medium subangular blocky; slightly sticky, slightly plastic, very friable moist, slightly hard dry;
few angular stones (15.0-25.0 cm) of a strongly weathered gneiss, few angular quartz and flat
mica gravel {0.2-2.0 cm); gradual, wavy boundary; pH 5.6

160-175+ Brown (10YR5/3) rﬁoist and pale brown (10YR6/3} dry, loamy sand; weak fine subangular blocky
; non sticky to slightly sticky, non plastic to slightly plastic, very friable, slightly hard dry; very
frequent angular boulders (more than 25.0 ¢m) of a strongly weathered gneiss, few angular guartz

and flat mica gravel (0.2-3.0 cm); pH 5.4
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ANALYTICAL DATA FOR PEDON NO.15

No. Depth Horizon Gravel Farticle Size Distribution (%) Texture Bulk Density Field Capacity
(em,) (%) Sand Sile Clay Class (g/ec) (%)
0-715 Al 6.79 50.98 26.64 22.38 S(EL 102 26.61
15, 7/15-30135 AB 12.69 5221 2314 2465 scL 1.24 19.78
{DEF-L} 30/35-55 Bwl 24.54 56.15 20.38 2347 SCL L19 1432
55-70 Bw2 39.63 56.85 21.48 2167 sCL 1.30 £4.23
70-85/90 Bw3 39.56 59.43 21.28 19.29 SL 1.41 12.30
85/90-125 BCl 24.81 59.45 23.28 17.27 SL 1.54 17.96
No. Depth pH  OM oc N CN Ext Ext. Ext. Ext. Ext BS CEC
[ B Ratio P K ' Ca Mg Na
(em) KO (%) . {ppm} / {me/100g sofl} (%) {me/100gsoil)
0-7/15 521 332 1.93 0.15 12,79 5.9% 0.47 2.67 1.08 008 2302 2287
18, T/15-30/35 5.01 LI8 0.68 0.07 10,49 3.15 042 0.43 0.55 0.07 10.68 t5.14
{DEF-L}) 30/35-55 5.08 6.75 044 0.04 11.27 2.7 047 037 0.44 0.08 12.19 12.67
55-70 5.05 ‘ 047 0.27 0.02 11.87 3.00 0.43 0.34 033 0.07 1371 10.£2
70-85/90 5,18 031 Q.18 0.01 1283 2.85 037 0,33 0.28 0.07 8.79 13.83

85/90-125 5.33 0.26 Q.15 0.01 1382 3.53 0.39 0.29 0.23 0.07 591 2032
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(A)

(B}

Plate 15 Photographs showing soil profile number 15 (A) and associated topographic features (B)

-
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Pedon No. 16

1. Information on the Site
a. Profile number : 16 (HEF-U)
b. Soil series : Unknown
c. Higher category classification :
FAO : Humic Alisols
USDA : Fine, mix, thermic, Ustic Palehumults
d. Date of examination : 18 March 1997 _
e. Author : Chaturong Laorpansakul, Dusit Manajuti, Soontom Khamyong, Niwat Anongrak
f. Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai.
Approximately 18° 52' 6.0'N. 98° 52' 0.0" E. Sheet: 4746 I
g. Elevation : 1,130 meters
h, Land form :
i. physiographic position : on convex slope
il. surrounding land form : mountainous
iii. microtopography : nil
L. Slope on which profile is s‘ited : (Upper slope) very steep (58%), N 25°E aspect
j- Vegetation and Land-use : Under hill evergreen forest
: Land is also used for the watershed forest protected area.

k. Climate : Data derived from Nong Hoy Highland Agricultural Research meteorological station.

Average of 10 years (19906- 1999)

Month JAN FEB MAR API MAY JUN JUL AUG  SEP OCT NOV DEC
Mean monthly 1.1 10.1 150 775 1877 1477 2229 2802 2286 1327 556 108
rainfail (mm.)

Mean monthly 18.0 20.2 23.5 252 25.1 248 249 24.3 24.1 229 20.7 18.0

temperature( C)

Mean annual rainfall ; 1368.0 mm.

Mean annual temperature : 22.6 °'C
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II. General Information on the Soil

a, Parent material ; Apparently derived *’in situ’” from deeply weathered Ortho-Paragneiss rocks.

b. Drainage : Well drained.

¢. Moisture condition in profile : Top 60/63 centimeters of profile dry, moist below.

d Depthiof gr'ound water table : Nil.

e. Presence of surface stones and rock outcrops : No stones and no rocks,

f, Evidence of erosion : Severe sheet erosion and moderate rill erosion,

g. Presence of salt or alkali : Nil.

h. Human influence : Nil

II1. Profile Description

Description

Horizon Depth (cm.)

A -7

AB 720

Btl 20-40
B2 40-60/63
Bt3 60/63-89/95
Btd 89/95-125

B(t)5 125-145+

Dark brown (10YR3/3) moist and brown (10YRS5/3) dry, sandy clay loam; moderate fine granular;
slightly sticky, slightly plastic, friable moist, slightly hard dry; clear, smooth boundary; pH 5.8
Dark reddish brown (5YR3/4) mbist and brown (7.5YR4/4) dry, clay loam; weak medium
granular; slightly sticky, slightly plastic, friable moist, slightly hard dry; clear, smooth boundary;
pH 354 .

Yellowish red (5YR4/6) moist and yellowish red (SYR4/B) dry, clay; moderate medium
subangular blocky; sticky, plastic, firm moist, slightly hard dry; clear, smooth boundary; pH 5.2
Yellowish red (5YR4/8) moist and yellowish red (5YRS5/8) dry, clay; moderate coarse subangular
blocky; sticky, plastic to very plastic, firm moist, slightly hard to hard dry; clear, wavy boundary;
pH 5.0

Red (2.5YR4/6) moist, clay; moderate coarse subangutar blocky; sticky, plastic, firm moist; clear,
wavy boundary; pH 5.0

Red (2.5YR4/6) moist, clay; weak medium subangular blocky; sticky, plastic, firm moist; clear,
smooth boundary; pH 5.2 .

Red (2.5YR4/6) moist, clay; weak medium subangular blocky; sticky, plastic, friable to firm
moist; pH 5.2 .
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ANALYTICAL DATA FOR PEDON NO.16

No. Depth Horlzon Gravel Particle Size Distribution (%6} Texture Bulk Density Field Capacity
(em.} (%) Sand St Clay Class (g/cc) )
0-7 A 10.22 43.79 25.02 31.19 CL 0.79 4111
16. 7-20 AB 9.67 3731 26.44 36.25 CL 0.74 37.13
(HEF-U) 20-40 BtI 6.37 29.08 2144 49.48 C 0.92 3272
40-60/63 BR2 4.00 29.22 2030 50.48 C 0.98 28.25
60/63-89/95 Bt3 159 32.65 18.05 49.30 C 1.22 27.68
89/95-125 Bt4 300 35.08 19.71 4521 C 1,28 24.06
125-145+ Bt5 297 35.08 20.44 44.48 c 131 2340
No. Depth pH oM ocC N C/N Ext. Ext, Ext. Ext. Ext. BS CEC
1:1 Ratio P K Ca Mg Na
{em) H,0 (%) (ppm) {me/100g soil} (%) (me/100gsoil)
0-7 5.28 10.31 598 0.30 20,19 21.29 LO6 3.81 0.85 0.1 23,45 24.30
16. 7-20 519 6.72 390 0.21 18.81 9.82 0.69 145 0.37 0.09 i3.84 19.58
(HEF-U}) 20-40 4.95 345 2.00 0.1l 18.12 3.67 0.39 031 -0.08 0.06 8.93 13.95
40-60/63 4.78 2.06 L1 0.07 16.67 233 0.23 021 0.06 0.05 5.26 12.09
60/63-89/95 4.72 1.41 0.82 0.04 19.50 2.40 0.15 0.20 .05 0.03 515 11.08
89/95-125 4.81 0.86 0.50 0.03 18,77 1.63 0.1 0.19 0.05 0.03 31 15.25
125145+ 4.83 0.73 0.45 0.02 18.79 1.35 0.l 0.19 0.05 0.04 3.40 17.00
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(&)

Plate 16 Photographs showing soil profile number 16 (A) and associated topographic features (B)

o
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Pedon No. 17

L. Information on the Site
a. Profile number : 17 (HEF-M)
b. Soil series : Unknown
c. Higher category classification :
FAQO : Humic Alisols
USDA : Fine, mix, thermic, Ustic Palechumults
d. Date of examination : 18 March 1997
e. Author : Chaturong Laorpansakul, Dusit Manajuti, Soontorn Khamyong, Niwat Anongrak
f. Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai.
Approximately 18° 52’ 6.0"N. 98° 52/ O.f)’f E. Sheet: 47461
g. Elevation : 1,110 meters
h. Land form :
i. physiographic position : on straight slope
ii. surrounding land form : mountainous
iii. microtopography : nil
I Slope on which profile is sited : (Middle slope) very steep (72%), N 35°E aspect
j- Vegetation and Land-use : Under hill evergreen forest
: Land is also used for the watershed forest protected area.

k. Climate : Data derived from Nong Hoy Highland Agricultural Research meteorological station.

Average of 10 years (1990~ 1999)

Month JAN FEB MAR APl MAY JUN JUL AUG SEP OCT NOV DEC

Mean monthly 1.1 10.1 15.0 71.5 1877 1477 2229 2802 2286 132.7 55.6 10.8
rainfall (mm.)
Mean monthly 18.0 202 235 252 25.1 248 249 24.3 24.1 22.9 20.7 18.0

temperature( C)

Mean annua!l rainfall : 1368.0 mm.

Mean annual temperature : 22.6 °C
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I1. General Information on the Soil

a. Parent material : Apparently residual and colluvial material derived from Ortho-Paragneiss rocks.
b. Drainage : Well drained to somewhat excessively drained .

¢. Moisture condition in profile : Top 80/85 centimeters of profile dry, moist below.

d. Depth' of giiound water table : Nil.

e. Presence of surface stones and rock outcrops : No stones and no rocks.

f. Evidence of erosion : Slight sheet erosion and slight rill erosion.

. Presence of salt or alkali ; Nil.

h. Human influence : Nil

HI. Profile Descripiion

Horizon Depth {cm.) Description

Al

A2

AB

Bl

B(t)2

B(1)3

B(1)4

0-5 Very dark grayish brown (10YR3/2) moist and dark grayish brown (10YR5/3)} dry, sandy loam;
slightly sticky,” slightly plastic, very friable to friable moist, slightly hard dry; moderate fine
granular; abrupt, smooth boundary;-pH 6.6
5-20 Very dark grayish brown (10YR3/2) moist and brown (10YR4/3) dry, sandy loam; weak medium
granular; slightly sticky, slightly plastic, very friable to friable moist, slightly hard dry; clear,
smooth boundary; pH 5.6 .
20-45 Dark brown {7.5YR3/2) moist and brown (7.5YR4/4) dry, sandy loam; weak medium granular;
slightly sticky, slightly plastic, very friable to friable moist, slightly hard dry; clear, smooth
boundary; pH 5.4
45-80/85 Dark reddish brown (5YR3/4) moist and reddish brown (5YR4/4} dry, sandy clay loam; moderate
coarse subangular blocky; slightly sticky, slightly plastic, friable moist, slightly hard dry; clear,
wavy boundary; pH 5.2
80/85-105 Dark reddish brown (SYR3/4) moist, clay loam; moderate coarse subangular blocky; slightly
sticky to plastic, slightly plastic, friable moist; clear, smooth boundary; pH 5.2
105-132 Yellowish red (5YR4/6) moist, clay; weak medium subangular blocky; sticky, plastic, friable to
firm moist; clear, smooth boundary; pH 5.2
132-153+ Yellowish red (SYR4/6) moist, clay loam; slightly sticky, slightly plastic to plastic, frizble to
friable moist; weak medium subangular blocky; slightly sticky, slightly plastic to plastic, very

friable to friable moist, slightly hard dry; pH 5.2
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ANALYTICAL DATA FOR PEDON NO.17

No. Drepth Horizon Gravel Particle Size Distribution (%) Texture Bulk Density Field Capacity

{em.) (%) Sand Sile Clay Class {g/cc) (%)

0-5 Al 446 73.08 14.44 12.48 SL 0.72 5198

17 5-20 A2 5.62 68.08 19.77 12.15 SL 0,84 47.55

(HEF-M) 20-45 AB 2.50 65.74 18,02 16.24 SL 0.77 40.01

45-80/85 Bl 110 5136 - 21.83 2581 SCL 0.94 33.88

80/85-105 B2 4.11 44.47 18.14 37.39 CL 1.18 25.09

105-132 Bt 1.80 41.36 17.36 41.28 c 1.23 22,62
Na. Depth pH oM ocC N C/N Ext. Ext. Ext. Ext. Ext. BS CEC

1:1 Ratio P K Ca Mg Na
{cm) H,C (%) {ppm} (me/100g soil) (%) (me/100gs011)

0-5 6.09 12,50 725 0.43 16.83 22.83 1.85 12.33 Ay 0.19 43,63 43.53
7. 520 5.26 | 6,79 3.94 0.27 14.75 ' 9.67 0.81 0.57 0.28 o.11 12,55 17.49
(HEF-M) 20-45 5.15 432 251 0.15 16.3¢ 4.63 049 0.22 0.10 0.08 6.83 12.59
45-30/85 4.97 2,48 144 0.09 16.56 2.83 0.45 0.16 0,07 0.07 7.92 12.01
80/85-105 4.91 1.52 0.88 0.05 16.83 2.4 0.37 0.14 0.08 0.06 4,73 15.32
105-132 4.90 L16 0.67 0.04 15.54 2.03 0.38 0.15 0.08 0.06 4.40 16,80
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Plate 17 Photographs showing soil profile number 17 (A) and associated topographic features (B)

- —
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Pedon No. 18

lI. Information on the Site
a. Profile number : 18 {HEF-L)
b. Soil séries : Unknown
¢. Higher category classification :
FAO : Humic Alisols
USDA ; Fine-loamy, mix, thermic, Ustic Palehumults
d. Date of examination : 18 March 1997
e. Author : Chaturong Laorpansakul, Dusit Manajuti , Soontorn Khamyong , Niwat Anongrak
f. Location : Queen Sirikit Botanic Garden. Amphoe Mae Rim. Changwat Chiang Mai.
Approximately 18° 52' 6.0"N. 98° 52/ 0.0" E. Sheet: 4746 I
g. Elevation : 1,080 meters ‘
h. Land form :
i. physiographic position : on concave slope
ii. surrounding land form : mountainous
ili. microtopography : nil
L. Slope on which profile is sited : (Lower slope) very steep (65%), N 25°E aspéct
J- Vegetation and Land-use : Under hill evergreen forest
: Land is also used for the watershed forest protected area.

k. Climate : Data derived from Nong Hoy Highland Agricultural Research meteorological station,

Average of 10 years (1990- 1999)

Month JAN FEB MAR API MAY JUN JUL AUG SEP OCT NOV

DEC
Mean monthly 1.1 104 "150 775 1877 1477 2229 2802 2286 1327 556 108
rainfall (mm.)
Mean monthly 180 202 235 252 251 @ 248 249 243 241 229 207 180

temper&}uture(° C)

Mean annual rainfall : 1368.0 mm.

Mean annual temperature : 22.6 'C
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1I. General Information on the Soil

a. Parent material : Apparently residual and colluvial material derived from Ortho-Paragneiss rocks.
b. Drainage : Well drained to somewhat excessively drained . |

¢. Moisture condition in profile : Top 75 centimeters of profile dry, moist below.

d. Depth of grbund water table : Nil.

e. Presence of surface stones and rock outcrops : No stones and no rocks.

f. Evidence of erosion : Slight sheet erosion and slight rill erosion.

g. Presence of salt or alkali : Nil.

h. Human influence : Nil

II1. Profile Description

Horizon Depth (ecm.) Description

AB

Bil

Bt2

Bt3

B4

0-10 ’ Dark brown (7.5YR3/2) moist and brown (10YR4/3) dry, sandy loam; mederate medium granular;
slightly sticky, slightly plastic, very friable to friable moist, slightly hard dry; abrupt, smooth
boundary; pH 5.6 |

10-25 Dark brown {7.5YR3/2) moist and brown (10YR4/3) dry, sandy clay lcam; weak fine granular:
sliphtly sticky, slightly plastic, very friable to friable moist, slightly hard dry; clear, smooth
boundary; pH 5.2

25-50/55 Reddish brown (5YR4/4) moist and yellowish red _(5YRSI6) dry, sandy clay loam; moderate
medium subangular blocky; slightly sticky, slightly plastic, friable moist, slightly hard dry; clear,
wavy boundary; p 5.0
50/55-75_ Yellowish red (5YR4/8) moist and yellowish red (5YR5/6) dry, sandy clay loam; moderate
medium subangular blocky; slightly sticky, slightly plastic, friable moist, slightly hard dry;l clear,
wavy boundary; pH 5.0
75-108/113 Yellowish red (5YR4/8) moist, sandy clay loam; weak fine subangular blocky; slightly sticky,
slightly plastic, friable moist; clear, wavy boundary; pH 5.4 (Sample number 155)
108/113-152+ Yellowish red (5YR4/8) moist, sandy clay loany;, weak fine subangular blocky; slightly sticky,
slightly plastic, friable moist; pH 5.2
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ANALYTICAL DATA FOR PEDON NO.18

No. Depth Horizon Gravel Particte Size Dvistribution (%) Texture Bulk Density Field Capaclty
{em.) (%) Sand SEle Clay Class (g/ee) (%)
0-10 A 11.23 68.86 17.36 13,78 SL 1.13 2547
18. 1025 AB 10.45 50.36 22.36 27.28 sCL 1.25 2238
{HEF-L) 25-50/55 Btl 10.91 ! 4836 20.36 3128 8CL 1.38 19.99
50/55-15 Bt2 16.80 48.36 20.36 3IL28 8CL 1.30 18.63
75-108/113 Bt3 ' 24.99 49.54 17-19 33.27 SCL 146 19.92
108/113-152+ B4 24.97 52.36 15.36 32.28 SCL 1.46 2112
No. Depth pH oM ocC N T/ Ext, Ext. Ext, Ext. Ext, BS CEC
1:1 Ratlo P K Ca Mg Na
{em) H,0 (%) {ppm) (me/100g soll) - (%) (me/100gsoll)
0-10 511 549 3.19 0.20 16.15 5.08 0.83 2.27 0.80 0.1 2133 18,07
18. 10-25 4,83 290 1.68 0.11 15.45 289 0.63 0.55 044 0.09 13.43 i4.15
(HEF-L} 25-50/55 4.62 201 L17 0.08 15.15 203 Q.52 0.35 041 0.08 12.29 1L72
50/55-75 4,66 126 0.73 0.06 12.95 1.67 0.51 0.24 0.33 0.08 9.28 12.48
75-108133 572 0.97 0.56 0.05 1L.26 1.89 0.68 0.24 0.37 0.10 9.02 15.10

108/133-152+ 4.96 0.69 0.40 0.04 1L07 1.83 0.58 0.19 0.30 0.08 838 14.19
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Plate 18 Photographs showing soil profile number 18 (A) and associated topographic features (B)
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Sample Drepth . pH oM oc N CIN Ext. P Ext. K Ext.Ca Ext. Mg Ext. Na BS CEC
Na. (em.) 1 ratio ' (me/100g
HO (%) {ppm.} {mie/100g sofl} VAl soil)
1 ndasafatdtnathited sy 40980 1. MSL)
1. 0-3 517 622 3.61 018 20.16 1855 058 3.05 1.21 0.06 2847 19.30
[41}1H] 3-16 525 4.25 246 013 19.21 1069 040 [ Bevl 0.59 0.05 21,63 1287
10-30 7 5.69 151 087 006 13.97 5.85 0.19 0.16 Q.14 0.03 4.16 19.24
30-50 547 048 028 004 114 4.78 0.10 016 0.0% 9,02 248 2376
50-78 5.58 023 0.14 0.04 EX 4.93 0.09 16 0.09 0.02 2,00 26.66
78-117 572 0.37 0.21 0.03 643 4.81 0.05 0.22 0,09 0.02 229 23.52
2, 0-3/6 5.66 6.68 387 0.14 2729 9.85 0.81 219 1,54 0.06 2775 18.69
) 36-1 599 264 153 0.08 1930 791 041 038 051 004 6.14 5.63
18-38 5.45 1.03 .60 0.05 1212 519 028 031 038 0.03 5.59 2268
87 537 061 .35 0.04 9.24 568 023 022 024 0.03 391 2545
72-106 5.60 0.38 0.22 0.03 6.57 538 0.9 025 015 0.03 4.23 2172
106-140 5.50 0.29 0.17 0.03 4.95 7.10 022 031 0.16 003 423 2328
3 05 5.67 6.28 3.64 0.1% . 1897 1000 G.38 094 L1t 0,04 1592 2145
@) 3-1520 5.00 271 157 G.H 13.96 586 047 031 0.32 0.04 746 19.50
T 15/20-55 5.19 .90 0.52 .04 1187 5.63 0.38 0.21 0.15 0.03 379 27.98
55-95 538 043 025 0.03 728 an 029 033 0.15 0.02 591 16.76
95-125 545 0.15 .09 0.03 216 6.59 0.22 0,30 017 0.02 .25 12.66
2. DudaFeRimtaioadhug i (990-1,015 1. MSL)
1. &5 551 8.82 5.12 0.16 3238 13.00 048 1.88 .89 0.04 15.50 2339
{uu) 5-17720 4.7 2.99 173 0.07 23.72 3.1 036 0.27 027 0.04 843 1507
17/26-45 5.18 1.58 09 0.05 19.34 243 031 0.18 To1s 0.04 6.18 16.65
45-73 5.46 093 0.54 0.04 1565 163 025 (A E 0.14 004 4.03 21,67
73-105/110 5.79 - 065 038 0.03 1185 1.20 025 030 0.18 0.04 414 26,02
105/110-130+ 5.83 2.70 ) 041 © 0.04 11.60 1.20 0.23 0.25 0.19 0.04 wn 2747
2. 0-5 512 6.10 354 0.15 24.40 6,00 0.45 0.75 052 .04 14.41 14.76
naw) 533 459 1,94 112 006 18.19 27 023 0.15 018 0.04 319 30.27
33-57 558 091 053 0.03 17.54 118 0.22 0.13 0.15 0.04 2,80 30.51
57-82 5.87 0.60 035 0.03 13.66 0.96 0.21 0.13 0.09 0.04 3167 2108
82-100/110 5.84 064 037 0.02 16.86 0.74 0.22 o1 0.06 0.04 278 26.73
100/110-144+ 5.66 0.53 031 0.02 13.97 1.60 0.14 0.‘.]5 0.06 003 4.12 1444
3. 0-5 6.§4 6.16 3.57 0.16 22,61 16.0¢ 105 219 L7s 005 iile 16.64
(@9} 520 3.68 322 187 0.07 27.60 6.50 0.67 029 0.34 0.05 13.66 942
2048 5.15 122 0.7 0.05 15.50 6.89 0.50 0.3 0.16 0.04 872 1370
48-75/80 5.36 0.72 042 0.04 10.48 1.60 042 0.0 017 0.04 4,99 2133
75/80-120/125 5.68 0.55 032 0.03 10.08 1.08 037 0.06 0.21 6.04 4.69 21.85
120/125-160+ 5.71 0.54 0.31 0.03 10.10 105, 035 0.06 0.25 004 527 19.78
3. dfadaiitimmaaduiud i
1. 04 5.66 5.74 1313 0.17 19.94 5.59 065 5.50 102 0.06 3572 21.67
{uu) .4'12 521 289 1,68 0.09 [EAR 208 0.35 L84 0.70 0.03 9.63 3321
12-38 5.67 120 070 005 14,45 0384 0.37 0.74 031 0.04 505 35.63
38-57 5.88 - 070 0.40 003 14.72 0.50 0.2¢ 0.96 6.30 0.04 4.39 42.88
57-80 5.94 0.70 0.40 0.03 15.53 Q.50 021 100 0.39 0.03 4.58 4221
20-109 595 0.58 0.34 0.02 1625 088 0.09 118 0.33 003 5.53 34.54
169-133+ 5.92 0.54 031 0.02 1740 050 0.06 131 429 0.03, 5.88 3324
2, . 02 7.04 370 5.05 022 2294 15.00 1.05 844 229 0.05 54.66 2245
(1) 2-1013 577 4,22 245 013 1941 546 0,64 320 1.24 .04 2163 25,53
10/13-28 546 1.44 083 0.06 15.06 0.78 041 0.50 0.53 0.04 545 3397
28-53 5.73 098 057 0.04 1353 0.50 0.29 047 0.40 0.04 4.03 3781
53-77 5.82 0.81 047 0.03 1397 050 020 0.61 042 0.03 4.01 3935
T7-122/130 5.88 0.57 0.33 002 13.74 0.27 0.3 081 048 0,03 5.00 34,52
122/130-148+ 592 0.43 025 0.02 1134 025 0.12 0.88 046 0.03 6.02 29.36
LR 05 6.1 829 4381 0.28 17.11 3100 0.63 7.50 203 0.05 4151 25.59
(?i_'li) 5417 49 254 L3¢ 0.0% 1825 533 0.33 097 0.64 0.04 9.31 4.7
17-25/30 524 L.76 1.02 0.07 15.55 204 041 113 0.55 0.04 B.OS 3068
2530-55 564 1.23 .71 0,05 427 .75 046 140 0.44 0.04 741 3645
55-92 608 0.7t 0.41 0.03 1337 042 0.3% 2.06 0.50 0.04 7.54 4406
92-120 6.14 0.5% 0.34 G.02 15.80 0.25 .25 204 0.59 0.04 10,03 3223

120-138+ 6.14 0.56 0.32 0.02 16.24 0.25 0.24 2.00 0.60 0.04 1123 2842
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Sample Depth pH oM ocC N Cm Ext.F Ext. K Exi. Ca Ext. Mg Ext. Na BS CEC
No. {em.) 1:1 ratlo (me/100g
HO (%) (pm.) (me/100g soll) () soi)
4, hwgonaTo .
1. 0-3/5 578 8.88 5.15 029 17,76 5.50 1.01 8.50 2.06 0.07 40.39 3046
{Uu} 31506 520 495 287 0.20 1442 240 087 351 0.99 007 20,24 29.86
1640 494 253 1.47 0.10 14.57 L4 042 0.50 0.26 0.04 5.24 30,70
40-65 515 1.95 L.I3 0.07 1530 0.50 036 0.28 0.13 0.04 4,57 2539
65-87 517 181 1.05 0497 14.96 0.50 0.40 038 0.08 0.04 476 27126
B7-135+ 524 .56 0.90 0.07 1293 0.50 0.39 038 0.06 0.04 187 3297
2. 0-2 6.13 11.08 6.43 ' 0.34 19.01 750 1.34 10,00 2.86 0.08 5567 21.00
{nam) 2-16 5.66 691 4.01 0.26 15.38 363 129 386 1.70 0.08 2839 2652
16-30 507 451 262 0.17 15.46 132 0.83 ) 114 .56 - 0.07 15.05 2126
30-40/50 498 1469 214 013 16.11 1.23 053 0.83 0.30 0065 L3z 1947
40/50-90 5.352 .65 .12 0.13 16.23 200 056 2.30 0.62 .05 16.54 24.18
3 0-5 6.21 809 4.69 0.26 18.12 450 137 938 250 0.09 45.68 30.93
(i{N) 5-15/20 v} 41 273 0.18 14.96 127 6.79 6.65 ' 226 0.07 4576 2264
15/20-35/40 530 349 202 0.13 15.73 057 0.82 254 145 0.06 2218 24,59
35/40-50 538 264 153 0.10 15.30 0.50 0.63 1.24 084 0.06 16.13 20.52
G0-100 5.14 132 ° 105 0.07 15.48 0.50 0,55 L16 .71 0,05 13.35% 21.35
100-130 5.18 1.63 0.95 0.07 14.33 0.50 0.55 L1g 0.77 0.05 13.77 2198
5. thavuda
N 05 516 4.62 2.68 0.17 15.58 718 .55 0.86 0.83 0.05 18.17 1520
[41)7)] 515120 5.14 1.85 107 0.08 1341 4,94 045 0,50 0.31 0.05 1197 15.05
15/20-40 5.26 0.68 0.40 0.05 8.01 4.86 037 047 429 0.04 11.54 13.24
40-65 5.2% 0.55 0.32 0.04 819 471 027 0.34 023 0.03 7 16.66
65-100 - 53% 029 017 0.03 558 4.81 0.18 047 0.i9 0.03 7.23 15.24
100-140 522 0.25 .15 0402 6.04 4.80 014 047 013 0.02 6.07 16.27
2, 05 595 130 4.23 028 1529 7.55 0.32 1.88 231 0.07 33.03 1735
nan)) 5-15 551 267 1.55 0.10 15.69 490 0.59 L13 1.03 007 31.69 1085
15-30 538 1.66 0.96 0.09 11.00 497 0.59 0.65 0.80 0.06 2223 12,53
36-50 532 1.17 0.68 006 10.52 488 0.54 0.55 0.74 0.06 1170 2049
50-85 5.36 0.59 0,34 0,05 707 4,19 045 l 0.58 0.70 0.05 270 25.93
85-110 5.62 0.58 0.34 0.04 8.54 477 0.54 031 035 .03 6.08 24.80
110-140+ 5.61 0.58 0.34 0.04 9.09 4.80 0.54 0.31 023 0,03 525 2675
3. -5 5.66 352 2.04 0.8 1146 10.65 0.48 243 124 004 33.28 13.58
(11'1'3) F15-30135 535 141 0.82 0.16 §.48 7.04 034 0.60 0.74 0.03 18.11 ) 1093
30/35-55 545 0.80 0.47 007 17 567 04 0.47 .54 0.05 23.62 .19
55-70 554 0.61 0.35 G.04 8.45 6.33 049 052 0.43 0.05 30.52 6543
FO-85/90 3.68 038 022 0.03 736 6.04 0.48 045 0.38 0.06 2042 9.18
85/90-125 5.63 027 0.15 0.02 7.25 508 0.46 0.26 032 006 1307 12,17
6. thaun
0-7 569 973 5.65 0.28 20.04 24.14 1.05 2.79 099 .05 25.52 2085
L. 120 533 578 335 017 19.47 250 0.52 042 0.20 0.04 8.90 17.51
) 20-40 519 232 135 0.10 13.87 3.00 025 013 0.04 0.04 350 21.82
40-60/63 501 133 1.06 0.09 11.51 293 0.14 0.13 0.06 003 447 1409
60/63-85/95 510 135 079 .05 15.89 220 0.12 0.13 0.06 0.03 4,18 14.84
89/95-125 519 084 0.49 0.03 1431 1.40 0.08 013 0.04 0.03 1.96 23.02
125-145+ 521 .76 0.44 0.03 14.22 1.05 0.08 0.13 0.04 0.03 1.64 3266
-5 5.62 1200 6.96 0.5 19.83 2550 136 i2.50 260 0.06 63.64 2763
2. 5220 556 677 192 0.28 14.19 12,67 0.92 0.67 0.4 0.05 9.67 24.80
nAH) 2045 543 137 225 0.15 14.53 4.1 0.39 0.38 0.12 004 9.54 1331
45-80/35 517 2.56 143 0.09 16.80 ki) 0.39 0.23 0.09 0.04 8.87 11.93
80/85-105 3,22 141 032 0.06 1432 259 0.31 0,13 008 0.04 5.466 15.63
105-132 513 i.13 .66 904 1639 1.60 0.35 0,13 0.08 0.04 135 2421
0-10 3.60 631 kX113 o 17.37 175 1.08 29 1.04 0.05 3069 17.98
3. t0-25 5.4 2.81 1.63 a1 14.49 3.00 .75 0.65 0.55 ¢04 24.99 9.58
(51‘!) 25-50/55 4.64 .74 L.al 0.07 13.85 1.77 0.5 032 0.42 0.04 2007 8.38
50/55-75 475 1.16 0.67 0.06 1157 1.33 0.49 [H ) 030 0.04 12.57 10.63
75-108/133 6.16 0.93 0.54 0.06 9.68 217 0.77 0,19 041 0.05 11,04 17.04
108/133-152+ 529 0.50 0.46 0.04 10.55 2.50 0.56 0.13 0.29 0.04 7.94 1758
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Sample Depth pH oM oc N o Ext.P ExtK  Ext.Ca ExtMg Ext.Na ES CEC
No., (em.) 1:1 ratlo (me/100g
10 *) (ppm.} me/100g soll *4}) solt}
1. dudefaiamisbioarthatugtiteln 940-980 3. ML)
1 03 5.03 434 281 0.08 35.16 5.50 0.62 275 094 (3] 2854 1894
) 3-10 467 Rt 184 0.07 26.38 407 044 110 0.46 0.07 1642 16.42
10-30 451 LI2 065 0.03 2168 150 02 044 015 003 10.32 11.04
- 30-50 450 038 0.2 00! 1836 160 014 041 0,10 0.02 293 9.08
50-78 509 020 0.12 001 2269 100 0,10 0.25 0.10 001 635 8.2
78-117 5.18 0.12 007 0.00 14362 07 0.05 028 0.09 001 435 12.15
2 0-3/6 444 4.90 284 014 2037 650 094 138 113 014 2037 181
(hea) 31618 47 159 092 0.05 1733 254 051 025 052 0.09 13,78 16.11
1838 436 091 053. 0.03 15.28 Lo 034 024 042 0.08 1121 1530
3872 485 045 026 0.02 13.96 100 026 o.l9 0.20 0.06 891 1354
72-106 507 026 0.15 0t .77 1.00 022 019 0.14 0.05 705 1432
106-140 454 0.36 021 002 13.22 180 024 19 0.16 0.05 8.14 1389
3 05 452 540 3 0.20 1539 1200 095 1.50 085 0.14 1637 2880
@) 515120 447 n 128 0.10 1340 400 051 0.19 027 010 9.89 19.69
15/20-55 456 062 036 003 1164 180 045 0.19 0.17 0.09 9.59 17.51
5595 494 024 0.14 002 921 054 033 0.19 0.14 0.06 13.07 9.02
95-125 502 ol 0.06 001 575 050 025 019 0.16 0.04 6.8 1526
2. ﬂuﬁﬁ’af;ms‘:‘lﬁuu{luﬁui‘l:’s’ndu (990-£,015 9. MSL) :
L 05 453 626 363 012 29.77 .00 029 106 038 0.08 13.55 18.35
W 5-17/20 455 257 149 0.05 28.14 31l 027 0.38 0.24 006 1160 1329
1712045 486 L7 0.68 0.02 29.77 181 028 638 . 018 006 1232 1184
4573 5.16 0.77 0.45 0.02 28.10 207 017 0.22 0.13 0.04 946 958
731057110 534 0.53 0.30 001 29.39 100 0.16 029 0.13 0.03 1022 8.4
105/110-130+ 515 0.48 0.28 001 2884 100 0.12 023 o1l 003 10.65 7.63
2. 05 487 588 341 014 24.60 12.50 035 163 050 008 e 10.42
a1y 533 441 150 L10 0.04 2730 336 024 0.23 0.23 0.05 9.1 1299
33-57 474 050 046 0.02 25.30 194 0.16 0.3 0. 0.64 694 110
5782 520 039 023 0.08 20.90 106 0.14 0.08 005 002 322 1564
821001110 523 042 024 0.0t 27.58 100 0.09 01 003 002 332 14.10
10071 10-144+ 514 038, 022 0.00 8.7 1.00 0.1 013 0.03 0.02 506 9.53
3 0- a7 5.00 290 0.15 18.89 12.00 053 225 088 013 37.50 132t
(&) 520 an 196 LM 0.0 2116 5.67 042 0.27 021 0.10 1465 1333
2048 463 0.96 056 003 2.14 221 034 0.13 012 008 12.21 1318
48-75/80 488 0.56 033 002 2116 1.20 030 013 on 0.08 8.54 1520
7580-1201125 5.06 0.34 020 L 3004 100 027 0.18 o.16 007 1 1864
120/125-160+ 5.10 0.2 0.16 0.1 29.75 100 025 019 0.l 0.06 623 2051
3. ddadedilimaradududlin
L 04 450 3.60 214 009 23.45 3.00 0.4 2.25 083 012 2865 1648
u) 412 477 2.89 168 0.08 2161 169 048 134 095 0.12 3149 14,29
1238 496 105 061 002 2539 LIS 032 0.58 0.29 0.09 1253 1688
3857 518 0.72 042 001 3315 1.00 022 0.78 029 0.06 B.36 2115
57-80 536 0.52 030 001 24.43 1.00 021 L41 0.40 0.0 1627 1575
80-109 533 0.43 025 00 3127 1.00 0.09 127 033 0.04 2107 950
109133+ 532 036 021 0.0t 13.99 100 008 144 027 003 19.65 10.78
2, 02 499 539 KR 015 2133 5.00 046 388 138 012 313 219
a1 2-10113 479 101 17 0.09 2038 2.5% 045 176 102 o 25380 1673
1041328 491 L3 0.66 0.04 18,15 100 018 0.66 0.51 0.09 14.61 16.58
28-53 5.08 081 0.47 0.03 17.55 100 027 063 041 0.06 993 19.08
5377 525 0.63 0.36 0.02 19.49 1.00 0.7 0.76 0.42 004 623 2133
77-122/130 528 039 032 0.0t 2099 100 0.1 1.00 0.43 0.03 9.90 1840
122/130-148+ 527 0.27 0.16 0.0l 25.50 1.00 0.10 113 038 003 1148 1680
3, 05 454 8.46 491 0.20 2431 12.00 0.47 600 1.50 013 36.18 2563
®1) 517 469 22 129 0.07 12,73 142 0.30 124 0.67 007 16.13 18.14
17-25/30 493 137 080 0.04 19.02 1.00 033 120 0.51 0.08 15.38 19.22
25/30-55 526 090 052 0.02 2141 0.1 035 144 042 0.09 16.65 1852
5592 5.53 0,49 029 0.02 1831 050 0.32 213 0.55 0.08 24,47 15.51
92-120 548 0.34 020 01 19.26 050 024 219 0.65 0.06 26.16 1397
120-138+ 5.47 034 020 0.01 20.43 0.50 022 219 0.67 0,05 2599 1391
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Sample Depth pH oM oc N CIN Ext. P Ext. K Ext.Ca Ext. Mg Exi.Na BS CEC
Ne. (em.) 1:1 ratio (me/100g
H,0 (*4) (ppm.) (/100 soll) %) soll)
4, ugensio )

1. 0-3/s 4.90 6.67 387 06.27 14.22 4,75 127 6.75 1.52 0.20 59.70 19.26
(uw) 3516 442 19 229 0.15 1540 198 0.80 174 041 0.13 20,91 20.34
16-40 425 233 135 0.09 15.82 1L.08 047 0.74 0.24 0.09 11.89 19.19
40-65 424 L66 0.96 0.06 14.85 2.10 035 0.50 0.08 006 633 2502
65-87 433 1.61 094 0.67 13.70 475 039 0.52 0.06 0.07 5466 29,28
87-135+ 448 1.36 0.79 006 1266 1.00 043 0.56 0,04 0.08 530 32.60
2. 02 EA T 6.60 383 025 1531 5.00 1.26 6.50 i83 0.21 5726 2036
fnan) 2-16 466 5.65 8 021 1590 2.9 0.89 218 0.78 015 ‘2422 2214
16-30 448 343 199 0.12 1636 114 0.55 0.64 0.19 0.10 1290 18.83

30-40/50 452 252 146 .09 16.75 1.00 048 0.63 137 0.09 12.33 1654

40/50-90 4.75 2.53 147 0 17.12 L.56 0.47 292 0.52 0.09 2898 16.65

3. 0-5 533 6.19 3.59 0.22 16.01 3.50 083 1L06 219 018 66.74 2387
(9 5-1500 5.56 447 259 0.15 1781 120 0.54 6.39 248 0.15 44,98 24.31
15/20-35/40 5.13 3.02 175 0.10 18.02 056 0.62 2.55 209 0.15 39.18 17.31

J5140-60 4,75 2.11 123 0.03 15.70 0.50 0.48 113 051 0.11 13.86 2632

60-100 4.76 1.28 0.74 0.05 1348 050 045 113 0.76 0.1 1768 1833

100-130 4.90 L1O 0.64 0.05 1232 0.50 044 L13 0.7% 0.10 18.57 17.94

5. thundy '

1 0-5 486 4,95 2.87 0.20 1454 550 058 213 1.04 .16 36.36 14.80
() S-IS.'Z_U 4.58 1.BL 1.05 0.18 592 3.80 040 0.21 0.23 0.10 16.28 1115
1572040 4.52 1.06 0.61 0.10 6.19 178 0.35 0.13 621 0.09 221 7.07

40-65 464 048 0.28 0.02 11.57 140 0.27 0.14 0.18 007 1228 10.58

65-100 4.1 0.28 0.16 0.02 3.91 071 0.20 029 0.2 0.05 10.72 10,24

100-140 493 0.12 0.07 0.02 373 0.50 0.17 025 0.08 0.05 1160 9.05

2. 05 5.34 552 320 0.22 14.42 6.50 110 494 234 0.02 4B.06 21.52
Ny 5-15 473 232 134 0.09 1546 2325 0.54 0.31 052 0.13 13.75 19.51
15-30 4.66 134 0.78 0.05 1522 117 0.49. 0.17 033 0.12 1495 1463

30-50 4.76 0.89 0.52 0.04 1293 1.00 0.43 0.13 0.38 0.11 1528 13.90

50-85 4.90 0.60 035 0.03 1205 1.00 045 0.13 048 0.1 18.58 £1.53

85-110 5.20 0.38 oxn 0.02 14.10 080 047 015 032 o.11 L3 18.00

110-140+ 5.20 0.36 0.21 0.02 1322 0.50 0.53 0.19 0.18 0.12 8.93 2337

k> 0-T/115 484 282 1.63 0.13 . 12.29 491 0.4 1.39 113 0.10 3211 13.93
() 1530035 4.78 110 0.64 0.05 12.30 1.50 045 0.19 052 0.08 15.64 12,65
10/35-55 480 0.88 0.51 0.03 1932 217 0.50 &.23 043 0.09 18.67 ||.2.6

55-70 493 043 0.25 0ol 2030 2.17 040 02 031 0.08 19.13 9.16

70-85/90 5.04 025 0.4 0.01 2644 1.79 0.33 L8} 0.26 0,07 12.06 12.38

§5/90-125 5.15 0.2 007 0.00 26,44 150 0.28 0.27 0.24 0.06 940 14.63

6. havmn

L 07 4.66 - 986 572 0.30 18.94 16.64 0.99 3.40 088 0.19 28.69 2484
41313 7-20 484 669 188 021 18.70 9.12 0.62 117 037 0.15 15.05 2410
20-40 456 4,70 73 0.13 21.1 500 029 0.3t 0.08 0.08 11.21 12.39

40-60/63 4.66 238 150 007 2251 2.03 0.20 0.25 0.06 004 635 14.56

60/63-89/95 452 1L.56 059 0.04 2448 2.89 0.1 0.19 0.04 0,02 447 1248

89/95-125 453 0.95 053 0.02 2906 198 0.08 0.19 0.04 0.02 5.15 10.16

F25-145+ 4,55 0.87 0.50 0.01 3383 150 0.06 019 004 0.02 602 848

2, 0-5 7 5.2 12.2¢ 708 0.49 14.58 18.00 1.63 12.00 28 0.26 47.20 4130
() 5-20 498 4,79 273 0.24 1178 7.50 067 0.53 0.28 0.15 1511 19.98
20-45 4.83 3.65 212 0.1z 17.69 30 045 0.13 ol 0.10 333 1541

45-80/85 4.63 2.12 1.23 0.07 17.30 173 035 0.16 008 0.08 8.09 13.01

80/85-105 4.50 1,53 0.89 0.04 21.25 1.78 a3l 0.19 0.10 0.07 6.61 20.25

105-132 462 1.00 0.58 0.03 20,66 1.00 029 0.19 0.09 006 8.65 14.13

i 0-10 4.67 445 258 0.18 144 2.50 0.64 184 0.73 .14 21.64 2138
(n"n)‘ 10-25 443 245 142 0.09 1570 2,33 0.47 oH .52 0.11 13,37 2025
25-50/55 441 156 0.50 0.06 15.04 2.27 042 0.48 0.55 0.10 1470 16.61

50/55-75 141 1.09 063 003 13.99 1.67 046 035 0.44 a1l 15.82 14.76

75-1087133 l 530 0.38 051 0.04 14.15 1.75 0.58 0,29 0.40 0.14 15.35 17.13

1084133152+ 4.59 0.6 0.35 0.03 13,90 1.50 048 0.19 0.29 A1) 16.11 12.70
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Sample Depth pH oM ocC N CMN Ext. P Ext. K Ext. Ca Ext. Mg Ext. Na BS CEC
Nao. {em.) I:1 ratio l (me/100g
H,0 (%) (ppm.} (me/100g soll} %) soll)
1. S eFaitiMfioauiug it @40-980 3. masL)
L 03 5.05 651 378 0.16 2326 6.00 090 344 059 o.10 19.15 329t
W) 310 470 531 308 .14 2244 600 0.59 134 0.46 009 16.80 1934
10-30 449 2323 129 006 2033 L3S 038 0.34 022 .10 3022 637
30-50 475 090 652 003 1586 0.50 0.47 0.28 020 0.0 277 697
50-78 489 049 0.28 o 23.05 0.50 0.45 081 0.15 009 1749 13.06
78-117 506 0.25 014 0ot 16.94 0.50 D) 0.53 0.15 0.10 2009 9.86
2 0-3/6 47 6.09 353 0.5 2368 500 0.55 L13 044 010 2072 1492
(nam) 36-18 464 277 161 0.08 2134 1.63 0.25 052 0.19 0.07 1758 958
18-38 4.56 1.4 084 004 2187 o.60 0.16 0.28 027 0.10 12.29 13.43
372 477 057 0.39 002 1740 0.50 021 032 0.17 010 15.08 121
72-106 494 049 029 0.02 1385 050 020 0.25 o1l 007 1381 9.29
106-140 489 043 028 0.02 1184 050 0.2 025 013 0.08 14.76 9.63
3 o5 530 619 359 0.16 212 450 0.33 2,00 075 .08 17.50 2207
@) 5-15120 467 183 106 .05 282 090 63t 033 0.17 01z 82 2401
15/20-55 491 054 032 00! 218 050 019 028 ole . oIz 9.14 18.74
55-95 (AT 035 015 001 2225 050 006 0.23 0.08 0.10 7.30 18.11
95-125 5.20 015 049 001 17.56 0.50 0.06 024 010 01l 929 1599
2. thida¥aiiiTlituaduicfbie 990-1,015 . ML)
1 05 5.06 9.45 548 017 3205 1500 0.54 io4 0.63 009 2810 14.13°
w 517120 487 148 109 0.05 2406 593 033 028 0z 0.05 15.47 8.57
17420-45 502 0.81 047 0.02 2695 274 020 021 0.12 0.8 19.49 567
45-73 528 0.55 032 001 24.08 L& 013 0.28 ol 013 2182 833
73-105/110 5.34 035 0.20 001 1456 1.60 0.18 0.19 0.10 0.02 2942 243
105/130-130+ 538 026 0.5 0.00 3437 100 0.17 04 o.1¢ 0.03 2386 350
2 05 496 6.54 379 0.14 2136 25.00 0.56 150 047 009 1758 1935
oma 533 479 1.46 085 0.03 2738 443 031 0.16 016 004 212 an
3357 510 0.63 037 0.02 2086 194 031 0.12 012 0.04 1758 504
5782 5.49 0.33 019 001 1476 146 0.30 0.10 0.05 0.04 16.67 52t
82-100/L10 5.54 0.17 0.10 001 18.34 1.60 0.26 041 005 0.04 18.11 440
100/110-144+ 5.82 015 0.09 001 992 100 028 o1l 004 005 1492 657
3. 05 537 511 296 014 2179 23.00 095 0.16 0.75 0.13 20.72 1527
() 520 504 189 LI 0.06 17.46 817 070 019 0.29 0.10 192 1471
' 20-43 509 080 0.46 0.03 1725 271 0.59 007 0.09 0.08 1133 13.77
48-75/30 535 0.33 019 0.02 1088 170 0.54 0.06 0.10 0.06 2146 595
T5180-120/125 544 013 0.08 002 5.00 125 046 0.06 0.08 0.05 3.2 34
120/125-160+ 547 0.08 008 002 2.64 100 049 0.06 0.05 0.05 2669 433
3. dhiteFrimlimasaduiudtiisu
L 04 552 364 211 o1l 20,05 2.00 100 488 108 0.13 2716 2042
) 412 511 193 L2 0.05 2108 L13 0.53 0.94 030 011 1984 14.40
' 1238 535 0.78 0.45 0.03 1652 0.65 046 0.55 013 0.10 2592 346
38-57 551 045 026 0.05 531 050 0z .90 0.20 0.09 2:40 10.33
57-80 570 0.33 019 002 8.76 050 .13 110 0.24 o1t 2396 10.59
80-109 5.60 0.1 010 0.1 14.08 0.66 0.10 138 024 0.10 2098 1259
109-133+ 5.58 0.18 0.10 0.00 23.80 1.00 0.10 138 021 o1 25.75 10.77
2 02 5.56 448 2.60 0.3 19.74 12.00 0.74 538 1.08 0.08 20.72 38.42
(amn) 21013 530 295 L7 .08 063 10.05 065 259 0.76 0.09 377 2066
10/13-28 531 141 082 0.03 3160 227 0.43 063 040 0.10 2117 1146
28.53 546 0.87 050 0.02 26.59 098 0.25 0.76 036 0.09 B 9.36
5377 5.59 0.53 031 001 2463 035 0.14 0.83 0.36 .09 17.00 13.19
771220130 561 0.27 0ls 0.01 17.03 0.30 012 107 0.39 0.09 2359 10.60
122/130-148+ 562 015 0.0% 0.01 992 1.00 0.13 106 038 0.09 732 891
3. 05 534 647 375 0.20 19.01 12.00 0.5 6.63 1.58 o.10 26.53 36.80
@) 517 512 229 L33 0.07 1924 338 0.53 L7 0.65 0.07 18.07 20.06
17-25130 541 128 074 005 15.99 L4 065 223 0.44 0.07 2043 1984
2530-55 551 0.92 053 - om 15.51 0.3 067 259 030 0.08 2311 18,68
. 5592 565 039 023 0.02 13.02 0.1 0.43 333 035 0.1 1769 159
92-120 567 017 0.10 0l 14.18 050 027 299 0.43 010 1186 39.37

120-138+ 5.66 0.12 .07 0,00 15.86 Q.50 0,26 281 046 0.1¢ 9.26 48.64
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MIEMANUING 3 (0)

Sample Deptn pH oM ac N CIN Ext. P Ext, K Ext. Ca Ext. Mg Ext. Na BS CEC
Ne. {em.) 1:1 Ratig {mestitg
H,0 %) {ppm.) (me/100g soil) *e) soil)
4. thugranssa ;
1. 0-3/5 541 2.81 5n 031 16.64 a0 0.69 6.00 1.21 LA D] 29.36 3024
) 315-16 5.11 4.9’9 289 0.18 15.99 133 0.69 2.68 0.74 0.10 2193 23.43
16-40 - 485 - 248 144 0.09 15.72 0.50 046 0.50‘ 0.1 0.09 23.00 9.06
40-65 4.91 1.89 Lio 0.07 16.03 0.50 026 036 0.06 0.08 15.89 243
65-37 5.02 150 0.87 0.05 16.02 0.50 0.30 033 0.04 0.08 15.77 .43
87-135+ 497 134 0.78 004 19.68 0.50 G.33 0.38 0.04 0.08 2198 712
2, 0-2 6.16 1144 6.64 034 19.64 6.00 f.21 7.50 234 0.10 29,67 40.53
(na9) 2-16 548 8.00 464 0.26 18.07 321 050 4.14 134 0.08 29.00 2497
16-30 . 497 4.08 247 0.14 16.70 129 0.55 0.41 0.26 0.07 18,80 10.18
30-40/50 4.95 2 186 0.11 16.34 0.83 044 0.42 0.15 0.06 15.75 10.52
40/50-90 5.5 358 207 0.11 18.66 1.17 D44 3.04 0.50 0407 16.31 28.65
3. 05 584 838 436 0.26 18.78 2.50 096 12.19 2.06 0.08 2595 6224
(fl"N) 515120 5.54 519 3.010 0.18 16.83 150 .02 8.18 177 0.09 2898 40,96
15/20-35/40 525 302 1.75 0.10 17.16 1% 095 . L7 0.10 3554 17.50
35/40-60 525 232 1.34 0.08 1744 . 036 074 1.97 0.84 0.10 2191 20,67
60-100 515 1.50 0.87 0.06 14.12 1.25 o 169 .62 0.10 2190 18.50
100-130 524 120 0.7 0.05 13.22 1L.00 0.68 1.63 0.66 0.11 2182 1855
s, thiuuda
1. 0-5 528 6.44 i 0.21 17.74 3.50 0.74 344 110 0.12 1240 5225
{(uy) 5-15120 4.52 229 133 0.07 19.37 0.9 048 050 023 0.1 5.62 40.09
1542040 4.60 1.24 [ther] 0.04 19,43 0.94 939 026 0,17 0.08 5.15 3245
40-65 457 0.55 032 0.02 14.51 0.50 030 0.3t ol 0.07 5.69 2.8
65-100 468 0.26 015 0.02 837 0.50 2.20 037 012 0.08 T.15 21.03
100-140 480 029 017 0.01 12.78 0.50 0.18 0.38 0.10 a.10 4.87 3363
2 0-5 583 8.45 4.90 028 - 17.45 500 .02 6§06 L.79 0.08 18.53 51.78
{nnn) 3-15 547 34 1.88 0.12 1530 1.25 0.91 L7 1.01 0.07 15,70 2437
15-30 5.02 235 136 0,09 15.28 1.33 0.84 0.57 0.67 0.09 18,84 16.056
30-50 4385 1.65 0.95 0.07 14.54 1.00 Q.73 0.44 0.60 0.19 1649 16.98
50-85 4.88 0.86 0.50 0.05 10,75 0.50 059 0.29 0.67 o.11 1337 19.43
85-110 504 0.53 631 002 1242 0.50 0.67 0.28 0.32 0.10 22.51 10.15
110-140+ 509 046 027 0.92 12.16 050 on 031 023 0.1t 10.83 21,66
i 07715 512 64 21 0.14 14.94 241 0.51 3.68 0.86 0.09 1447 41.11
(ﬂI ) T15-30/35 189 1.02 0.59 - 005 1210 0.92 0.47 0.50 0.39 0.10 10.72 21.83
30135-35 498 0.58 0.33 0.02 1345 0.50 043 042 034 0.09 11.36 18.57
55-70 4.68 037 021 0.0t 14.54 0.50 0.40 0.29 0.27 0.08 1t.98 14.78
70-85/90 482 032 0.19 0.01 2468 0.71 0.29 0.36 0.20 0.08 837 19.94
85/90-125 521 0.39 ' 023 0.01 26.00 . 100 044 033 0.14 0.09 539 34.15
6. thiwmn
L 07 5.48 11.35 6.58 0.31 2157 2307 113 525 0.69 0.09 27.83 28.69
[{1LT)) 7-20 540 7.70 447 0,24 18.43 10.85 0.92 275 0.54 0.09 2982 113
20-40 510 333 1.53 0.1 18.34 3.00 0.64 0.50 0.13 0.03 2842 113
40-60/63 4.66 177 1.03 0.06 18.22 2.03 0.35 0.25 0.04 0.08 18.46 7.63
60/63-89/95 455 132 0.77 0.04 1937 211 0.21 0.29 0.06 0.05 17.71 39
89/95-125 470 0.78 0.45 0.03 17.14 1.50 017 0.25 0.06 0.05 13.14 7358
125-145+ 472 071 0.4 0.03 15.64 1.50 .18 0.25 0.06 6.06 11.62 9.85
2, -5 6.37 13.30 771 046 16.91 25.00 2.05 12,50 231 025 3L40 61.67
(1) 5-20 5.24 8.81 i1 0.29 1773 8.83 034 046 0.22 0.13 36.11 T.H
20-45 5.21 544 315 0.19 1687 6.00 0.62 0.5 Q.08 0.09 3482 5.05
45-80/85 5.11 2.75 160 0.10 1609 357 0.62 .08 0.05 .09 27100 .08
80/85-105 492 1.61 0.94 0.06 16.12 1.94 049 0.12 0.05 0.08 14.30 10.06
105-132 4.94 1.4 0.78 0.06 12.65 3.50 0,49 Q.13 0.05 .09 12.72 12.06
3 o-10 507 572 332 0.21 16.0% 5.00 0.76 206 0.63 0.14 26.93 1784
(?hl) 10-25 491 346 201 0,12 16.14 283 0.66 0.31 0.25 0.1 18.58 12.63
25-50/55 482 273 L.58 0.10 16.19 2.05 0.62 0.25 925 010 20,67 10.47
50/55-75 483 1,53 0.89 0.07 13.46 .50 0.58 022 025 010 1737 12.06
75-108/133 : 570 £.0% 0.63 0.06 10.98 1.75 0.70 0.23 0.29 012 2 [.,62 11.14

£08/133-152+ 5.00 0.67 039 0.04 9.84 1.50 0.69 0.25 0.31 0.09 17.27 1230
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AMTMANUING 4 sigemnsiazamafunaenaiaiuauluthyilndeg uSomaIun nuean TR enssnadAsRe sansaiedlu
|

it sxAunIEn £z TN oM 0C  TFotal-N Ext.P  Ext.K Ext.Ca  Ext Mg  Ext.Na

va s BymnEu '

(¥3.) A
<2.00 HaL,
{t/ha) (kg/ma)
L 1]1m"ﬁ'n"§m:'ﬁﬁmli'luﬁuﬂ:’ﬁdu (TEAUATING 940-980 31, MSL)
1 03 136.73 801 464 0.19 137 37.40 84.17 17.16 285
) 319 400.09 17.36 10.07 0.46 253 75.86 162.39 247 639
10-30 1959.44 3168 1837 . 1.02 562 20472 12247 39.80 2429
30-50 210137 1229 7.13 0.59 440 195.69 11820 33.05 2222
5078 348492 1079 626 0.65 747 286.78 28315 49.11 3148
78117 5645.68 1350 806 0.79 1147 310,18 390.85 73.68 5451
3 1373123 94.04 54.54 3469 IS 11064 ti0n24 137.54 14174
2 0-3/6 34248 3195 18.53 0.78 386 161.95 169.53 6725 1266
(o) 346-18 1725.02 4027 23.36 L20 6.94 26239 13337 84.73 27.43
1838 2590.02 2.2 16.39 102 594 26251 143.53 11079 39.90
872 438843 253 14.68 116 1051 401.53 21512 106,15 62.14
72-106 3313.33 14.44 837 0.85 874 30577 17547 6118 4390
106140 1983.84 7.14 4.14 0.47 569 178.14 99,19 47 2521
3 15043.12 148.24 85.98 548 dles  1s72de 936.21 464,84 211.25
3 05 46144 2749 1594 0.86 4,08 132.86 13651 5004 961
) 5-15/20 1484.64 3333 1936 126 532 24079 BL66 45.10 23852
15720-55 4347.20 3342 19.39 145 281 63597 216.77 8141 87.18
55-95 43182 1525 8.84 093 1077 43385 24788 72.83 7122
95-125 342136 476 2.76 0.55 867 23766 166.01 5791 46.53
121 15152.46 11430 66.30 5.04 465 169412 848.82 307.29 243.06
i 14644.27 1186 68.94 474 3883 14s0.02 962.09 33655 198.68
2. DidaFamimtidnaiiugliie (12N 1307 990-1,0¢5 11, MSL) '

4 0-5 465.02 38.02 22.05 0.70 574 78.84 15113 3507 7.19
) 5417120 167187 4144 24.04 0.5 112 20731 104.13 4827 19.58
1772045 3829.62 45.38 2632 L12 g9 39333 19642 74.03 5121
4573 3605.11 27,04 15.63 0.78 5.65 282.55 14817 54.67 3545
T3-105/119 3462.77 1758 1020 0.65 3,69 266.77 179.54 55.98 24.45
105/110-130+ 184436 835 5.13 030 157 12403 90.68 2097 1426
53 1487875 17832 103.43 450 308 135234 870.07 297.99 17216
5 05 458.86 .33 16.43 0.65 5.65 3121 118.54 2734 7.16
(o) 533 3293.13 5B.12 3.7 145 1152 357.23 1712 74.54 3274
3357 348261 15 15.74 077 5.6 314,69 £5.01 5490 2073
5782 355107 1570 9.10 059 492 29993 7161 26.28 2750
82-100/110 262169 s 672 034 258 20960 65.63 16.20 2042
160/110-144+ 209479 740 429 0.23 251 145.66 4190 135 1746
L) 1570215 148.27 86.00 4.02 B 140831 499.81 210.61 135.01
6 05 439.87 2386 1334 0.66 748 144.13 134.39 59,38 10.60
) 520 1986.28 46,85 2718 122 1346 46243 99.31 67.04 38.38
204 403189 40,05 ns 131 15.88 748.12 8591 60.48 61.13
48-75/80 4197.10 2261 1.12 102 631 683,85 75.32 6459 5571
75/80-1201125 4140.28 1408 8.16 0.74 460 59100 85.20 74.47 5L75
120/125-160+ 1658.96 492 285 030 L6y 2mm 34,56 33.18 20.07
s1M 1645438 152.37 38.38 525 4941 236325 s15.20 359.13 3170
i 1567843 159.66 92.60 459 385G 187480 628.36 280.24 181.62
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MTNNANKING 4 ()

wquil sedund@n Whine oM 0C  TotalN Ext.tP  ExtK Ext.Ca FExtMg Ext.Na

vediin eynnAY

(1) : wna

<2.00 uy,

(t/ha) {kg/ha)
Y l'luﬁqhﬁm:‘l'ﬂnmﬂuﬁuflﬁldu .
7 04 37846 1649 9.56 0.45 132 103.13 318.54 4447 8.89
() 12 817.70 2103 12.19 0561 134 14425 25127 63.80 1653
12-38 2489.20 2507 1460 0.42 220 368.85 309.55 7236 4528
3857 2150.77 1339 776 0.64 143 19931 - 37889 68.53 2995
5780 2619.42 1351 7.84 0.53 175 186.35 613,04 109.00 38.84
80-109 290020 1151 667 035 245 10751 739.22 104.42 3810
108-133+ 1627.72 5.86 340 0.45 136 51.79 44762 50.19 2127
120 1298347 106.96 6203 3.56 184 116119 3058.14 511 198.87
8 02 21872 13.54 785 0.36 233 5401 29 4156 41
(e 21013 965.23 3275 19.00 095 580 218.16 48579 11676 18.14
10/13-28 1578.74 20.96 12.16 0.62 13 250.12 187.58 91.22 2730
28-53 2681.33 23,73 13.76 0.78 222 281.64 330,25 12437 3757
5371 2575.76 16.86 9.78 0.56 202 17055 37831 123.20 31.84
71220130 414144 17.01 987 .61 285 187.90 797.65 21517 48.03
122/130-148+ 1114.36 3.16 183 0.14 0.84 5143 22182 53.86 1285
T 13275.58 12801 7425 4.01 1819 122380 266560 766.13 179.54
3 05 4435 MY 1995 101 8.1 96.99 596.17 90.91 933
) 5417 1351.20 33.55 19.45 106 456 20249 35657 10598 1847
17-25/30 125116 18.40 10.67 0.64 174 22638 387.26 7477 18.72
25/30-55 3147.78 3198 1855 114 231 50393 113988 146.66 4892
5592 4500.18 2436 14.13 0.98 259 67668 230399 25715 75.18
92-120 135788 8.62 5400 0.30 0.98 7395 113392 157.15 3453
120-138+ 1103.85 375 2.18 0.13 046 10185 515.13 7635 15.86
T 1425640 155.07 89.94 525 080 214236 . 643291 900.58 221.00
il 13505.15 130.01 7541 a1 1694 150908 a0s2n 729.49 193.91
4, thinwoniau

10 0315 312.06 25.34 14.70 0.90 138 120.69 442,09 59.81 8.76
) 3516 943.18 4197 25.50 167 t81 29049 501.62 8160 21.86
16-40 2495.17 101 3538 231 227 43552 306.70 6648 4055
40-65 . 256370 47.02 7727 L77 265 324.09 19441 2692 3675
65-87 1880.28 3085 178 121 360 267.44 153.84 1320 28.08
87-135+ 1186.30 16.85 977 .68 0.79 176.14 103.80 692 1839
sy 9386.69 225.03 130.51 8.54 1250 161637 170245 255.24 15438
1 05 498.71 3767 21.85 123 L7s 20539 108469 13465 1355
W) 5415120 1017.7% 48.75 2828 LM 135 31078 143932 264.80 2417
15/20-35/40 213164 6767 3925 2.33 1.56 66440 116574 40190 5134
35/40-60 2516.94 59.27 3438 2.14 131 608.14 72828 259,85 5223
60-100 494733 7561 4385 3.04 I w9740 130857 41331 10101
100-130 2525.94 33.09 19.19 143 L68 546.61 662,64 22418 50.10
L 13638.35 322.06 186.80 1089 1135 343271 638925 169869 29239

mh‘n 11512.52 273.54 158.66 10.22 11.92 1524.54 4045.85 976.96 22339
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‘oc

ﬁqu’r‘i seAuAI@An W oM FotakN Ext. P Ext K  Ext.C: ExtMg ExtNa

veaFH aynmaY

(¥1.) R

<2.00 1.

(t/ha) (kga)
5. hiunds
12 05 146.42 781 453 0.28 0.9 35.78 62.69 17.45 375
) 5-15120 147157 2319 1693 160 47 254,65 11895 4517 28.88
15/20-40 . 283433 28.16 1634 175 716 411,31 16337 75.17 46.12
40-65 3427.85 1797 10.42 097 155 37521 180.25 7370 45.56
65-100 447615 1226 711 097 899 33750 33709 78.35 5343
100-140 2850.73 627 3.64 053 551 18411 20787 3623 38.60
s 15207.65 101.67 58.97 6.1 M7 159855 107021 32647 21635
13 0-5 409.16 2.0l 1683 1.06 260 151.22 35120 105.41 11.00
(g} 515 1233.16 3379 19.60 1.27 345 2761 215.16 126,29 2576
15-30 1951.20 3480 20.18 148 4586 438.02 18089 14128 4167
30-50 25277 3126 18.13 143 579 57337 186.95 17341 5332
50-85 4644.20 3176 18.42 151 9.73 907.97 30685 342.83 94,54
85110 265832 1320 766 0.7 538 58217 130.70 104.72 48.74
110-140+ 185131 8.65 502 0.46 3.58 43089 10039 4749 36.87
s 15277,08 18246 105.83 833 3839 MELIE 141203 104143 33189
14 015 1148.54 3817 2214 173 6.88 112.50 61440 148.57 1950
(&) H15-20035 220497 2593 1504 143 695 35961 189,20 14528 35.66
30735-55 2489.56 1873 10.86 0.96 692 46022 18499 13072 4333
55-70 1630.39 7.63 142 0.37 489 272.86 110.96 65.40 27.17
70-85/90 2055,70 6.46 375 0.29 585 29496 13532 69.00 3113
85/90-125 a112.65 10.69 620 045 1451 63261 237.05 13497 6457
3 1364181 107.61 62.41 524 4599 23277 147243 673.93 224.66
i 14708.85 130.58 75.74 6.56 3870 243086 133826 680.48 25097
6. i

15 07 9829 4108 23.83 L18 848 164,79 303.70 40.73 995
ww 720 954,73 64.20 3723 198 938 256.60 27663 4260 2024
20-40 171497 5907 3432 189 629 262,62 107.19 17.15 24.58
A0-60/63 21644 45.66 2648 1.59 517 197.72 9235 1478 2525
60/63-89/05 338238 42,76 27.70 142 8.11 193.58 135.39 2199 26.48
89/95-125 242102 20.74 12.03 .64 394 105.31 90.7% 437 18.98
125-145+ 13819 .88 5.15 027 154 4765 4268 6.64 10,13
T 1222602 287.49 166,74 8.98 4291 122828 W48z 158.25 135.62
16 05 289.80 3623 2101 125 6.62 209.07 714.84 94,67 1272
(na1g) 520 990.56 6123 38.99 2.64 9.58 31159 112381 3329 2453
20-45 1993.14 86.10 49.94 306 923 378.36 86.04 2342 3574
45-80/85 372198 92,16 53.45 321 10.55 65585 11662 32.77 60.32
80/85-105 217446 3299 19.13 L14 465 31461 6201 20.64 3143
105-132 1984.0F 295 1331 036 4.03 ML12 5787 18.19 2834
TIu 1115395 3785 195.84 1216 4465 216059 1150.19 22398 19359
17 0-10 1085.27 59,60 34.57 2.0 552 349.37 49289 104,01 2713
@ 1025 1673.42 43.60 .19 1.82 481 409.48 18547 88.78 34.10
25-50455 328727 66.07 832 2.53 6.67 663,21 232.60 160.50 60.28
50/55-75 820,36 35,51 2059 159 490 558.16 13475 11086 55.00
75-108/133 3167.49 3062 17.76 1.58 598 843.04 149.07 140.55 74.23
1087133152+ 212598 1474 8.55 0.77 350 479.62 79.72 76,18 3869
s 14159.79 25514 147.98 10.43 ILGE 330238 127451 650,88 289.43
1wy 12513,25 20342 170.19 10.52 3972 1230.58 1157.81 35404 206.21
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MINMANHINN 5 Fodiind1ey uazmsuiszauvateiiavosantianuniivislsemsnly
szdfiunnuganauyssivesdu (FAO Project Staff tine Land Classification

Division, 1973)

1. ifn3envesiis (Soil rection) pH (34 : tii=1: 1)

o

J2AY (Rating) ' Wb (Range)
nsATANIN (extremely acid) <4.5
NIATA (very strongly acid) 4.5-5.0
AALAN (strongly acid) 5155
nsathunas | (moderately acid) 5.6-6.0
nsaldnoy (stightly acid) 6.1-6.5
a4 {neutral) _ 6.6-7.3
ANDE100U ~ (Slightly alkaline) 7.4-7.8
st unans (moderately alkaline) 7.9-84
AN (strongly alkaline) ‘ 8.5-9.0
AR (extremely alkaline) >9.0
2. WFana@unsering (Organic Matter, O.M.)

5%A1 (Rating) Wb (Range) (%)
§mnn (VL) ‘ <0.5
&1 @©) 0.5-1.0
Aouthed (ML) 1.0-1.5
unan (M) 1.5-2.5
Aoudage (MH) 2.5-3.5
9 (H) 3.5-4.5

gaun (VH) >4.5
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MINNANUING 5 (AD)

3. mmsdwsiadaalszguaniiiluag (Base Saturation, B.S,)

f xﬁ’u (Rating) Wiy (Range) (%)
M @© <35
unatg (M) 35-75
99 (H) . >75

4. manuglumsuanfasuilseguan (Cation Exchange Capacity, C.E.C,)

52U (Rating) - NdY (Range) (me/100g soil)
&1n (VL) <30

i ) 3050
Aoudhadn (ML) 5.0-10.0

iluna ™) 10.0-15.0
feudhegs (MH) | -~ 15.0-200

99 (H) 20.0-30.0

gann (VH) > 30,0 -

s. BinaleaweSatianald (Extractable P)

sZAU iRating) ‘ #ify (Range) (ppm)
dnnn (VL) <3.0

&1 @ 3.0-6.0
fevuthad (ML) 6.0-10.0
11unang M) 10.0-15.0
AoUTINgY (MH) 15.0-25.0

74 (H) 25.0-45.0

Faun (VH) >45.0
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6. YinadwunaiFesnanald (Extractable K)

sz (Rating) Wit (Range) (ppm)
&0 (VL) <300

-5 ) | 30.0-60.0
1hunang M) 60.0-90.0

a9 (H) 90.0-120.0
Fann (VH) >120.0

7. ssnam1afiadaldl (Extractable base)

F2A1 (Rating)

Wt (Range) (me/100g soil)

Ext. Ca -Ext. Mg Ext. K Ext. Na
éhlnﬂ (VL) <20 <0.3 <02 <01
&1 @® 2.0-5.0 0.3-1.0 0.2-0.3 0.1-03
unans M) 5.0-10.0 1.0-3.0 - 0.3-0.6 0.3-0.7
N (H) 10,0-20.0 3.0-8.0 0.6-1.2 0.7-2.0
gawin (VH)  >200 > 8.0 >1.2 >2.0

BRI VL = G'i'lll‘lﬂ (Very Low)
L = €°‘°;'I (Low)
ML = fi‘e']‘tl‘l’f‘\s‘iﬁ‘h (Moderately Low)
M = 11una13 (Moderate)
MH = : ﬂ'am’hqqa (Moderately High)
H = g4 (High)
VH = g9u1n (Very High)
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MIEINANUINT 5 (AD)

8. nrsyfszflusziunnugauanyseivesdu Inelfgamuiimandnelsyms

FEAUANUYAY O.M.* B.S.* C.E.C.* P* K*
anyseluasdy (%) %) me/100gsoil  (ppm) (ppm)
M <15 <350 <100 <10.0 <60.0
o O ¢ o o)
unang 1.5-3.5 35.0-70.0 100200 100250  60.0-90.0
() @) 2 2) @
qq >3.5 >70.0 >20.0 >25.0 >90.0
OF 3 O (3) (3)
. H
HUIEIHE) * uangmilmsldazuuu Tasdvuanoeidsde lali

&1 (L =1 Azuuu), thunar (M =2 Aguuu) uazgs (H=3 Azuu)
AzuuuTmvBAUTiosnTmseniiy 7 fszduaeanauyseld @)
Azuuuswaeueglue 8-12 Hszdunrugananyseithunan (M)

AZUUUSIWVBIRUINNTMT B 13 Tiszduanugauauyselge ()
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sz Tadiveu

U109 394 azeenutdna
39U 2516

- fuFamsnudiseufnuireuilats TsuSounswifineny
e Tanzin Tmsfinmn 2533

- diFamsfnunySaaninoeaasiadia (ouasmand)
msnlgimansiiazeysnumand aununsmans

unInedmass vy Unsdnmn 2537

dszaumsalumsnay

- 2541-410gaiu - Awvue dndhsedy seAy 3 psuwahay
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