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Soil Suitability Classification of Ultisols and Alfisols in Longkong Grove,

Laplae District, Uttaradit Province
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Abstract

This main objective of this study were: 1) to compare the soil characteristics of Ultisols from three
representative areas and Alfisols from three representative areas in Longkong Grove, Laplae district, Uttaradit
province, which is the largest area of Longkong cultivation in Northern Thailand, and 2) to determine the soil
properties most suitable for planting Longkong. The various soils studied were assessed for soil morphology,
physicochemical properties, fertility, and nutrients, and they were classified according to suitability for Longkong
cultivation. The results showed that all pedons were deep to very deep. The soil texture was loam to clay loam in
top soils, and clay loam to clay in subsoils. The gravel content found in the top soils of Alfisols was higher than that
of Ultisols. Ultisols were classified into two subgroups, Typic Paleustults and Typic Haplustults, while Alfisols were
classified into Ultic Paleustalfs and Ultic Haplustalfs. Soil pH, organic matter content, cation exchange capacity,
base saturation percentage and soil nutrient levels in the top soils and subsoils of Ultisols were lower than those
found for Alfisols. Available phosphorus and potassium in the top soils and subsoils of these soil types were nearly
the same. With regard to soil fertility, Alfisols proved to be more fertile than Ultisols, and this was reflected in the
Longkong growth data, where it was seen that Longkongs grown in Ultisol soil showed significantly lower growth
than did Longkongs grown in Alfisol soil (P<0.05). However, Alfisols showed topographical and gravel content-
related limitations, and were thus judged to be only slightly suitable for Longkong cultivation, whereas Ultisols came
in as moderately suitable. Another finding was that in general, soil and water conservation measures are required

to improve land suitability for the cultivation of Longkongs in the groves of Laplae district, Uttaradit province, Thailand.
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Table 1 Environmental setting of longkong grove.
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Pedon
Order Coordinate Elevation (m) Slope (%) Soil classification
(age-years)
1 0612764E
119 14 Typic Paleustults
(longkong 10 years) 1961048N
2 0613093E
Ultisols 108 16 Typic Paleustults
(longkong 15 years) 1961054N
3 0613066E
116 12 Typic Haplustults
(longkong 20 years) 1961081N
4 0605854E
120 20 Ultic Paleustalfs
(longkong 10 years) 1954895N
5 0607654E
Alfisols 110 27 Ultic Paleustalfs
(longkong 15 years) 1954156N
6 0605500
115 24 Ultic Haplustalfs
(longkong 20 years) 1954767N

Pedon 1 longkong 10 years

Pedon 2 longkong 15 years

Pedon 3 longkong 20 years

Figure 1 Soil profile of longkong grove.
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Figure 2 Vertical distribution of physical properties of soils in longkong grove used in this research.
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Figure 3 Distribution trend with depth soil chemical properties in longkong grove.
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Table 2 Soil fertility assessment of longkong grove.

Depth oMY  Avail P AvailK¥ CECY BSP”  Total Fertility

Ord Ped Hori
raer Fedon Horizons (cm) (gkg") (mgkg") (mgkg') (cmolkg”) (%) score  level®

1 Topsoilz/ 0-15 16.00 (3) 5.38 (1) 191.14 (5) 422 (1) 40.37 (3) 13 M
Subsoil” 15-206+ 9.33 (1) 1.68 (1) 80.80 (4) 576 (2) 15.18 (1) 9 ML
2 Topsoil 0-15 18.22 (3) 7.27 (2) 222.35 (5) 4.75(1) 45.54 (3) 14 M
Ultisols
Subsaoil 15-158 9.12 (1) 1.77 (1) 91.28 (5) 6.15(2) 13.06 (1) 10 ML
3 Topsoil 0-13 16.99 (3)  23.27 (4) 89.72 (4) 6.44 (2) 66.07 (4) 17 M
Subsaoil 13-119 11.59 (2) 2.02 (1) 80.36 (4) 5.85(2) 13.31(1) 10 ML
4 Topsoil 0-13 36.75 (5) 4.43 (1) 118.98 (5) 10.56 (3) 66.72 (4) 18 MH
Subsoil 13-113/126  13.71 (2) 1.16 (1) 91.02 (5) 7.15(2) 44.29 (3) 13 M
Topsoil 0-13 36.03 (5) 242 (1) 148.24 (5) 10.16 (3) 51.33 (4) 18 MH
Alfisols
Subsoil 13-153/172  15.19 (3) 0.99 (1) 93.62 (5) 7.48(2) 39.65(3) 14 M
6 Topsoil 0-17 34.76 (4) 2211 (4) 156.04 (5) 11.14 (3) 54.61 (4) 20 MH
Subsoil 17-103 12.94 (2) 222 (1) 94.92 (5) 6.30 (2) 39.15(3) 13 M

" OM = organic matter (score level (g kg") : <10 = 1, 10-15 = 2, 15-25 = 3, 25-35 = 4, >35 = 5).

# Avail P = available phosphorus (score level (mg kg™) : <6 = 1, 6-10 = 2, 10-15 = 3, 15-25 = 4, >25 = 5).

¥ Avail K = available potassium (score level (mg kg™) : <30 = 1, 30-60 = 2, 60-75 = 3, 75-90 = 4, >90 = 5).

“ CEC = cation exchange capacity (score level (cmol kg'w) :<5=1,5-10=2,10-15 =3, 15-20 = 4, >20 = 5).

“BSP = bases saturation percentage (score level (%) : <20 = 1, 20-35 = 2, 35-50 = 3, 50-75 = 4, >75 = 5).

¢ Scoring is used for the assessment of fertility level (the score is presented in blanket within the table) where score <7 = fertility level
is low (L), 8-12 = fertility level is moderately low (ML), 13-17 = fertility level is medium (M), 18-22 = fertility level is moderately high (MH),
>23 = fertility level is high (H).

z/Topsoil = A horizon.

¥ Subsoil = B horizon.

NsATANLTNIUE1RRIUT LAY
HATLATIZYNNIALANLTNI U IR BN IWAN  (Figure 4) wudﬁm?ﬁ“ﬂLﬁuﬁuw?ﬂfmqluﬁum@@mﬁﬁﬁmm
Audaizead Anaw 1, 2 uaz 3 NUTuN 40.34, 31.95 uaz 25.83 nnzniusels muatsu douauueaitead Aaaw
4,5 LAY 6 N13N10U 46.85, 54.75 waz 35.47 Wnnensusals muansy (Figure 4a)
Bunalulnsauiomalufunasanindnesiusanisead fhlun 2,017, 1,598 waz 1,296 nlanfusals
daupuueaitaad N15u10 2,445, 2,670 way 1,772 Nlansusals (Figure 4c)
Bnamlaanesafiiulslanllufunaenuindaaasiusanoad $15un0s 8.28, 7.54 waz 11.62 Alaniu
sl douAuueaftead NUTuN0 3.81, 3.28 uaz 9.98 Alansusals (Figure 4d)
Brnatwunaideuiidulslenilufunaeaifmuesausafisead fiiunns 350.92, 332.81 uaz 168.04
Alansusials douRuleaioead NUFuN0l 296.04, 323.36 uaz 228.27 Nlansumals (Figure 4e)
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uaaflreadRAnunwnisszan funnisnansganinausaiisead anulinnaumeaneiafidulslanian i
wunadeniidulslemlufudafiseadiigandifuiaaiizead anifu finau 3 Sasnd
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Figure 4 Soil nutrient accumulation in longkong grove.
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Table 3 Comparison of stem girth, tree height and crown width of 10-, 15- and 20-year-old longkong trees.

Stem girth (cm) Tree height (m) Crown width (m)

Longkong grove
Ultisols Alfisols Ultisols Alfisols Ultisols Alfisols

10-year-old (Pedon 1, Pedon 4)  43.95+6.18 44.23+4.38 2.85+0.60 4.87+0.81 3.10+0.38 4.71+0.68

15-year-old (Pedon 2, Pedon 5)  45.08+7.28 49.80+3.66 3.28+0.47 5.16+1.51 3.87+0.28 4.81+0.43

20-year-old (Pedon 3, Pedon 6)  63.65+7.11 70.15#6.36 6.03+1.41 7.76x1.71 5.60+0.34 5.97+0.86
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