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Soil Survey for Land Resource Management for

Agriculture and Forestry in Small Watershed
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Abstract : Soil surveys at Wat Chan and Kae Noi Watersheds, Chiang Mai province were carried out during April
1992 to April 1994. The semi-detailed reconnaissance scale 1:15,000 was applied in which air photo-interpretation and
field observations (free surveys) were made by the surveyors. Soil characteristics were studied and classified from
order to family levels. From the soil survey results, it was found 6 mapping units (great group/and associations of great
group) at Wat Chan and 5 mapping units at Kae Noi watersheds. These soils can be classified in 3 orders, 6 suborders,
and 8 great groups. Merphological features of soil observed in the field at all localities are not largely different, weathering
in situ from various rocks, generally deep to very deep and well drained soils (except those in the valley bottom which
have imperfectly drained). Upper soil horizons are sandy loam to clay, dark grayish brown to dark reddish brown, lower
soil horizons are sandy clay loam to clay, dark brown to red. Most of the soils under investigations have a medium
fertility status. Due to its topography, slope is the major limitation for permanent agricutural land used. It should be
conserved as watershed areas and forestry resources. With conservation techniques, permanent agriculture could be

established sucessfully on the slope lower than 35%.
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Table 1 Soil classification for Wat Chan and Kae Noi Watersheds.

Profile No. Soil Taxonomy FAO-UNESCO National Soil

1992 1998 Classification System
Wat Chan
Wi Fine, mixed, thermic, Typic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
W2 Fine, mixed, thermic, Typic Palehumuits Haplic Alisols Reddish Brown Lateritic Soils
w3 Fine, mixed, thermic, Ustic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
W4 Fine-loamy, mixed, thermic, Ustic Haplohumults Haplic Alisols Reddish Brown Lateritic Soils
W5 Fine, mixed, thermic, Typic Haplustuits Haplic Alisols Reddish Brown Lateritic Soils
Wo Fine, mixed, thermic, Typic Haplustults Haplic Alisols Reddish Brown Lateritic Soils
W=7 Fine, mixed, thermic, Typic Fluvaquents Eutric Fluvisols Alluvial Soils
W8 Fine-loamy, mixed, thermic, Ustic Plachumults Haplic Alisols Reddish Brown Lateritic Soils
w9 Fine, mixed, thermic, Type Haplustuits Haplic Alisols Reddish Brown Lateritic Soils
W-10 Fine-loamy, mixed, thermic, Typic Endoaquepts Gleyic Cambisols  Humic Gley Soils
W-11 Very ﬁne, kaolinitic, thermie, Typic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
W-12 Fine, kaolinitic, thermic, Typic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
W-13 Fine, mixed, thermic, Typic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
W-14 Fine, mixed, thermic, Typic Palehumults Haplic Alisels Reddish Brown Lateritic Soils
W-15 Fine, kaolinitic, thermic, Typic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
W-16 Fine, mixed, thermic, Typic Palehumuits Haplic Alisols Reddish Brown Lateritic Soils
W-17 Fine, mixed, thermic, Typic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
Kae Noj
Kl Very fine, mixed, thermie, Ustic Palehumults Humic Alisols Reddish Brown Lateritic Soils
K2 Fine-loamy, mixed, thermic, Typic Endoaquepts Dystric Gleysols Alluvial Soils
K3 Fine, mixed, thermic, Ustic Palehumults Humic Alisols Reddish Brown Lateritic Soils
K4 Very fine, mixed, thermic, Ustic Palehumults Humic Alisols Reddish Brown Lateritic Soils
K5 Fine, kaolinitic, thermic, Typic Haplohumults Humic Alisols Reddish Brown Lateritic Soils
K6 Fine, mixed, thermic,Typic Haplohumults Humic Alisols Reddish Brown Lateritic Soils
K7 Fine-loamy, mixed, thermic, Typic Haplustults Humic Alisols Reddish Brown Lateritic Soils
K8 Very fine, mixed, thermic, Dystric Ustochrepts Dystric Cambisols Brown Forest Soils
K9 Fine, mixed, thermic, Typic Haplustults Humic Alisols Reddish Brown Lateritic Soils
K-10 Fine, mixed, thermic, Typic Haplustults Humic Alisols Reddish Brown Lateritic Soils
K11 Very fine, mixed, thermic, Ustic Palehumuits Humic Alisols Reddish Brown Lateritic Soils
K-12 Very fine, mixed, thermic, Ustic Palehumulits Humic Alisols Reddish Brown Lateritic Soils
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Figure 2 Semi-detailed reconnaissance soil map of Wat Chan Watershed (W-1).

29



NINUNBAT 15(1) : 23 -38 (2542)

Semi-detailed reconnaissance Soil Map of Kae Noi Watershed (K - 1)
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Figure 3 Semi-detailed reconnaissance soil map of Kae Noi Watershed (K-1).
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Table 2 Summation of soil fertility evaluation at Wat Chan and Kae Noi Watersheds.

Physical properties " Chemical properties " Fertility”
Profile no. Great group gy Soil Water OM. P K  Ca Mg  CEC
texture structure holding
capacity (%) (ppm) (ppm) & me/100g -

Wat
WA Palehumults M M w H(3)
W2  Palehumults M M M H(3)
W3 Palehumults M M M H(3)
W4  Haplohumults M M M H(3)
W5 Haplustults M M M H(3)
W6 Haplustults M M M H(3)
W Fluvaquents M M w H(3)
W8  Haplohumults M M M H(3)
W9  Palehumults M M M H(3)
W-10 Endoaquepts M M M H(3)
W-i1  Palehumults M M W H(3)
W-12  Palehumults M M w H(3)
W-13  Paleudults M M M H(3)
W-14  Haplustuits M M M H(3)
W-15  Palehumults M M w H(3)
W-i6  Paleustuits M M M H(3)
W-17  Haplohumults M M w L(1)

L) M@ LD M(2) H(3) H(3)
M(2) H@) M) M(2) H(3) H(3)
L(1) M@ L) M(2) H(3) H(3)
H@3) HE3) MQ2) H(3) H@3) H(3)
L(1) HG L M(2) H(3) H(3)
M(2) HQ) L(D) M(2) H(3) H(3)
L() LD L) H(3) H(3) H(3)
Ly L L(1) L(1) H(3) H(3)
L(1) H@ L(1) M(2) H(3) H(3)
LD L L(1) H3) H(3) H(3)
L) L L(1) H(3) H(3) H(3)
L M@ L) M(2) H(3) H(3)
H(3) H(3) MQ2 L(1) H3) H(3)
L(1) M(2) L(1) L(1) M(2) M(2)
H@E) L) L(1) H(3) H(3) M(2)
L(1) LD L(1) L(1) H(3) M(2)
L(1) LD L(1) L(1) L(1) L(8)
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Table 2 Summation of soil fertility evaluation at Wat Chan and Kae Noi watersheds.

(Continue)
Physical properties " : Chemical properties Fertility”
Profile mo. Greatgroup gy Soil  Water OM. P K Ca Mg CEC  status
texture structure holding
capacity (%)  (ppm) _(ppm) o ME/100G oomerineD
Kae Noi
ki Palehumults M M M H(3) L) H3) H(3) H(3) H(3) H(16)
K2  Endoaquepts M M M H(3) L)  HE L) M(2) H(3)  M(13)
K3 - Palehumults M M M H(3) HA) HE) L(1) L(1} H(3) M(14)
K4 Palehumults M M M HG) HG) HE3)  M(Q) H(3) H(3) HUT)
K5  Haplohumults M M M HG3) L) HG) M@ M@  HG)  M(14)
K6  Haplohumults M M M “H@) L) M@ L) M(2) H3)  M(12)
K7  Haplustults M M M H(3) HE)  HQ3) L(1) L(1) HG)  M(l4)
K8  Ustochrepts M M M M2 L) H@ L L(1) HG) MO
K9  Haplohumults M M M M(2) L) M2 M2 M(2) H(3) M(12)
K10  Haplustults M M M L() L)  HB) L) M(2) M(2)  M(10)
K11 Palehumults M M w H3) L) HG L H(3) H(3)  M(14)
K12  Palehumults M M w H3) M2 HG@ M@ H(3) HQ3) H(16)

YP=Poor, M= Moderate, W = Well
¥L=Low (Mark = 1), M = Moderate (Mark = 2), H = High (Mark = 3)
mark total = 8 or less = low fertility, 9-15 = moderate fertility, >15 = high fertility
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Table 3 Land suitability for agriculture at Wat Chan and Kae Noi Watersheds.

Profile no. Great group Slope Depth Land suitability classification
(%) (em.) P N F L

W an .
W1 Palehumults 30 >150 4t 3t 2t 3t
w2 Palehumults 22 >150 4t 3t 2t 3t
w3 Palehurmults 22 >150 4t 3t 2t 3t
W+ Haplohumuits 50 >150 4t 4t 3t 4t
W5 Haplustults 60 =150 4t 4t 4t 4t
W6 Haplustults 60 >150 4t 4t 4t 4t
w7 Fluvaquents 2 >150 B 2d 3d 3d
W8 Haplohumults 55 >150 4t~ 4t 4t 4t
w9 Palehumults 16 >150 4t 3t 2t 3t
W-i0 Endoaquepts 2 >156 3t 2t 2t 2t
WAl Palehumults 25 >150 4t 3t 2t 3t
W-12 Palehumults 17 >150 3t 2t 2t 2t
Ww-13 Paleuduits 10 >150 . 3t 2t 2t 2t
W4 Haplustults 45 >150 4t 4t 3t 4t
W-15 Palehumults 8 >150 3t 2t 2t 2t
W-16 Paleustults 10 >150 3t 2t 2t 2t
W-17 Haplohumults 20 50-100 4t 3t 2t 3t

Kae Noi
Kl Palehumults a8 >150 4t 3t 3t 3t
K2 Endoaquepts 2 >150 1 2d 2d 2d
K3 Palehumuits 10 >150 3t 2t 2t 2t
K4 Palehumults 31 >150 4t 3t 2t 3t
K5 Haplohumults 48 100-150 4t 4t 3t 3t
K6 Haplohumults 68 100-150 4t 4t 3t 3t
K7 Haplustults 35 100-150 4 - 4t 4t 4t
K8 Ustochrepts 48 100-150 4t 4t 3t 4t
K9 Haplohumults 32 100-150 4t 3t 2t 3t
K10 Haplustults 60 >150 4t 4t 4t 4t
K11 Palehumults 23 >150 4t 3t 2t 2t
K12 Palehumults 46 >150 4t 4t 3t 4t

P =Paddy N =Upland crops F = Tree crops L = Permanent pasture
= very well suited, 2 well suited, 3 = moderately suited, 4 = poorly suited
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Appendiz I Soil physical and chemical analysis.

Particle size distribution

Chemical properties

Profile no.  Horizon Sand Sit  Clay pH OM. P K Ca Mg  CEC
(%) %) (% Ll
“,0 (%) ppm 46...................... me/100g  -ommmee
Wat Chan

Wi A 34.4 328 328 51 82 55 780 13 2.1 23.6
B 244 22 540 48 17 20 117 0.4 0.5 13.6

wa A 243 453 304 54 60 160 1560 5.1 3.8 274
B 17.0 286 544 53 16 15 546 0.5 0.9 15.6

w3 A 345 239 416 49 64 65 708 1.8 22 24.6
B 23.9 161 600 51 09 15 - 195 0.3 0.3 25

w4 A 45.6 344 200 50 65 420 1950 6.9 6.6 29.7
B 40.9 319 272 46 18 20 780 13 23 2.6

WS A 245 4.1 344 44 60 90 1170 13 1.3 28.8
B 173 319 448 39 07 20 1.8 0.6 0.4 25.9

Wé A 19.4 422 384 45 66 120 1287 2.5 1.7 30.1
B 15.7 340 503 40 08 25 213 0.6 0.4 327

wa A 126 434 440 42 85 15 390 1.0 42 19.2
B 22 488 560 S0 67 45 195 15 6.1 14.2

wa A 54.1 21 248 45 40 80 156 13 11 244
B 46.0 188 352 42 19 3.0 18 0.6 1.2 19.7

wo A 29.4 346 360 41 49 25 939 0.9 12 253
B 222 314 464 43 26 20 /8 0.6 0.8 39.4

W10 A 40.2 366 232 42 38 25 546 4.1 32 312
B 40.2 350 248 S50 20 15 390 31 2.9 25.8

WAl A 24.5 251 504 58 33 85 507 3.8 6.1 19.5
B 13.9 181 680 56 07 10 312 0.5 0.7 18.7

w2 A 228 356 416 49 60 50 780 1.3 1.9 24.6
B 16.0 256 584 53 15 10 234 0.6 0.8 12.5

W3 A 48.7 305 208 53 45 700 3120 51 1.0 17.0
B 4.7 203 360 57 1.6 290 1950 1.3 0.4 14.1

W-id A 54.0 204 256 S6 44 60 T80 0.6 0.8 12.6
B 223 153 624 60 LI L0 507 0.6 15 210

WIS A 40.6 314 280 52 34 425 429 2.8 6.5 16.3
B 33.9 205 456 S8 19 25 156 0.3 0.9 9.1

Wi6 A 30.0 260 440 48 64 85 429 0.6 0.9 153
B 215 201 S84 52 14 15 234 0.6 0.5 28.6

W17 A 28.6 426 88 46 11 65 312 0.7 0.4 20.7
B 26.1 331 408 51 13 15 117 0.6 0.5 16.4
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