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Abstract

A study on the distribution of soil order in Chiang Mai University Education Centre
“Hariphunchai”, Lamphun province aim to invent soil survey and determined soil
morphology in the field, physicochemical, mineralogical properties and evaluation included
soil fertility assessment and their relationship with plant diversity. The result revealed
that soil in the area was classified 4 soil orders (8 subgroups). They are Ultisols (pedon
1: Typic Paleustults; pedon 2: Typic Haplustults), Alfisols (pedon 3: Ultic Paleustalfs; pedon
4: Ultic Haplustalfs), Inceptisols (pedon 5: Typic Dystrustepts; pedon 6: Typic Haplustepts)
and Entisols (pedon 7: Lithic Ustorthents; pedon 8: Typic Ustorthents). They are very
shallow to very deep soils, while the subsoil in Entisols was absent. Residual soil formed
by parent material of shale and sandstone. The gravel content in topsoil of Alfisols has
less than 15%, while the others show higher number. The soil reaction of Ultisols in
subsoil range from very strongly acid to strongly acid (pH 4.7-5.2) while the others showed

higher alkaline. The soil organic matter and available phosphorus in topsoil were higher
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than subsoil. Alfisols order, the soil fertility levels were higher than the others order and
there are found mixed deciduous forest, while others order are dry dipterocarp forest.
For mineralogy class, most of the orders are classified as mixed, except pedon 4 is classified
as kaolinitic. Most areas are complex slopes. Moreover, the gravel content in subsoil is
higher than 35%, which the soil is unsuitable for agriculture. Furthermore, the soil capacity
should be conserved as a forest and natural resource protected area.

Keywords: soil order, soil survey, soil morphology, physicochemical properties
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Figure 1 Soil profile and pedon location map of Chiang Mai University Education Centre

“Hariphunchai”, Lamphun province
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Figure 2 Soil profiles of 8 pedons in Chiang Mai University Education Centre
“Hariphunchai”, Lamphun province

Table 1 Location of pedon and soil grading classes in Chiang Mai University Education
Centre “Hariphunchai”, Lamphun province
Pedon _ Elevation (m) o _ Soil
(Land Coordinate material? Soil profile classification
use?) Slope®(%) ' catl
1 0514324E 439 RES from A-BA-Bt1-Bt2-Bt3-Btd-Bt5-Cr Typic
(DDF) 2049155N 38.0 SHA/SST  5-15-36-74-100-130-155-210+  Paleustults
2 0513773E 448 RES from A-Bt1-Bt2-BC-C-R Typic
(DDF) 2051142N 57.7 SHA/SST 7-28-57-70/80-110/120-160+ Haplustults
3 0513860E 418 RES from A-BA-Bt1-Bt2-Bt3-Btd-BC-C Ultic
(MDF) 2048437N 10.5 SHA/SST 12-25-42-74-98-125-152-200+ Paleustalfs
4 0512320E 357 RES from A-Bt1-Bt2-C-R Ultic
(MDF) 2051196N 18.0 SHA/SST 7-25-43/50-56/64-90+ Haplustalfs
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Table 1

Location of pedon and soil grading classes in Chiang Mai University Education

Centre “Hariphunchai”, Lamphun province (Cont.)

Pedon . Elevation (m) Parent . Soil
(Land Coordinate material” Soil profile classification
use?) Slope?(%) ! sthcatt
5 0512750E 433 RES from A-Bw-C-R Typic
(DDF) 2049650N 571.7 SST 2-32-50/70-120+ Dystrustepts
6 0512273E 372 RES from A-Bw-C-R Typic
(DDF) 2046782N 7.0 SST 5-30-58/70-72+ Haplustepts
7 0514332E 517 RES from A-C-R Lithic
(DDF) 2050290N 50.0 SST 3-40/56-90+ Ustorthents
8 0513460E 422 RES from A-CA-Cr-R Typic
(DDF) 2048438N 62.0 SST/SHA 6/10-22/25-73-75+ Ustorthents
Remarks: YLand use: DDF = dry dipterocarp forest, MDF = mixed deciduous forest, ZSlope (%):

5-12 = undulating, 12-20 = rolling, 35-50 = steep, 50-75 = very steep, YParent material:
RES = residuum, SHA = shale, SST = sandstone
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Figure 3 Distribution of soil physical properties with depth in the 8 profiles sampled at

Chiang Mai University Education Centre “Hariphunchai”, Lamphun province
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duvdeing mnuquaniUdsunanlossu uaz
AradnsudluUTnasnsRuULLAE AU
Faudumiuanifanrmgauanysaivesiuuas
anululszlevivedsine1msiv (Brady and
Weil, 2017)

Table 2 Soil chemical properties and soil fertility assessment with depth in the 8 profiles

sampled at Chiang Mai University Education Centre “Hariphunchai”, Lamphun

province
HY CEC¥
Depth P OM?  Avai. PY Avai. KY BSY Total  Fertility
Pedon Horizon gl (cmol/ ;
(cm) (g/kg)  (mgr/kg)  (mgrke) (%) score level”
(H,0) ke)
1 Topsoil 0-5 5.4 29.5 (4) 9.0(2) 103.6(5 4.7(1) 17.8 (1) 13 M
Subsoil 5-155 4.7-5.2 4.2 (1) 1.4(1) 1324(05) 7.8(2) 1.7.(1) 10 ML
2 Topsoil 0-7 5.7 88.9 (5) 31.6(5 2069(5 134(3) 188(1) 19 MH
Subsoil  7-70/80  4.9-5.1  87(1)  1.4(1) 1298() 68(2)  67(1) 10 ML
3 Topsoil 0-12 6.1 48.7 (5) 54(1) 321.1(5) 19.3(4) 48.1(3) 18 MH
Subsoil 12-152 5.4-5.9 13.5(2) 0.7(1) 137.1(5) 17.6(4) 43.7(3) 15 M
[ Topsoil 0-7 6.8 58.7 (5) 26(1) 1346(5 49.2(5) 69.2(4) 20 MH
Subsoil ~ 7-43/50  5.7-6.0  22.2(3) 1.1 (1) 457(2) 39.1(5) 55.8(4) 15 M
5 Topsoil 0-2 5.6 520(5) 17.2(4) 1231(5) 153(4) 41.0(3) 21 MH
Subsoil  2-32 5.7 6.4(1)  23() 71503 25(1)  54(1) 7 L
6 Topsoil 0-5 5.6 85.5 (5) 47(1) 1452(5) 19.5(4) 49.7(3) 18 MH
Subsoil 5-30 5.8 14.4 (2) 1.9 (1) 57.5(2) 143(33) 63.1(4) 12 ML
7 Topsoil 0-3 6.6 63.8(5) 31.3(5 344.2(5 236(5 509 (4) 24 H
8 Topsoil  0-6/10 5.4 41.2(5) 78(2) 3185(5) 125(3) 47.4(3) 18 MH
Remarks: “ pH 1:1 (H,0): 4.5-5.0 = very strongly acid, 5.1-5.5 = strongly acid, 5.6-6.0 = moderately

acid, 6.1-6.5 = slightly acid, 6.6-7.3 = neutral, Z0OM = organic matter (g/kg): <10 = 1, 10-15 = 2,
15-25 = 3, 25-35 = 4, >35 = 5, % Avai. P = available phosphorus (mg/kg): <6 = 1, 6-10 = 2,
15-25 = 4, >25 = 5, % Avai. K = available potassium (mg/kg): 30-60 = 2, 60-75 = 3, >90 = 5,
¥ CEC = cation exchange capacity (cmol/kg): <5 =1, 5-10 = 2, 10-15 = 3, 15-20 = 4, >20 = 5,
9 BS = base saturation (%): <20 = 1, 35-50 = 3, 50-75 = 4, (1) = low, (2) = moderately low,

(3) = medium, (4) = moderately high, (5) = high, ¥ Scoring is used for the assessment of

fertility level (the score is presented in blanket within the table) where score <7 = low (L), 8-12
= moderately low (ML), 13-17 = medium (M), 18-22 = moderately high (MH), >23 = high (H)
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(WA9Y 1: Bt2 36-74 @.; Waaw 2: Bt2 28-57
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43/50 wa.; Waow 5: C 32-50/70 @4l.; iU 6:
C 30-58/70 @ul.; Wnou 7: C 3-40/56 wu.;
ey 8: Cr 22/25-73 %31.) WULSTHINUA 6 FTn
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AI90% (quartz) inaudUIngTIuUNTZAUNA
(family) Fuusinen (mineralogy class) 1Ju
109 (mixed) sniufiney 4 Wualedlsn

Pedonl 5.4%

Pedon2

Pedon7 2.6%

26.5% 25.8%

M Cristobalite M Hematite M Illite ™ Kaolinite = Montmorillonite M Quartz

(kaolinitic) tiasarnnuusialedlufusuie
unnninfesas 50 Taetwedn (Brindley and
Brown, 1980; Soil Survey Staff, 2014) 157
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Figure 4 X-ray diffraction pattern of mineralogical components in clay size particle of

8 profiles soil samples
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