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Soil Quality Assessments for Agricultural Uses in Pasak Section 2
sub-watershed, Phetchabun Province
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ABSTRACT: A study on soil quality assessments for agricultural uses in Pasak section 2 sub-watershed, Phetchabun
Province was conducted on twenty-four representative soil locations of six soil series including Lom Sak (La), Ban
Phot (Bpo), Nakhon Pathom (Np), Tha Phon (Tn), Num Len (Nal) and Mae Rim (Mr) each of four locations. Physical
and chemical properties were analyzed according to standard methods followed by assessment of the soil fertility
status and fertility capability. Results of the study revealed that these soils are deep soils and they generally have clay
to sandy loam textures. Most of the soils developed on alluvium plain. These soils are slightly acid to moderately
alkaline (pH 5.0-8.1) except for Mae Rim series that pH values are ranged from very strongly to moderately acid (pH
4.6-6.0). Organic matter content of these soils ranges from very low to moderately high (5.03-33.16 g kg™"). They have
very low to very high cation exchange capacity (2.50-51.20 cmol kg') and moderately to high base saturation
percentage (42.27-97.29%). These soils have low to high soil fertility status. Their fertility capability units include Cb
and Lhkp each for 3 sites, and Lh, Ldp, Lbk, CLp and Cdhp each for 2 sites and L, Lp, CL, Cp, Cbp, CLhp, Ldhp and
Lbkp each for one site. Their limitations comprised low water holding capacity with moisture limitation for cropping
in dry season (d), being acid(h) and alkaline (b) and having low available potassium (p) and phosphorus (k).
Agricultural uses of these soils need careful selection of production options and must implement combined application
of organic and chemical fertilizers along with some liming for nutrient management. Proper soil and water conservation
management practices are also needed to maintain healthy environment for land use sustainability.
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Figure 1 Location map of study area.
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Figure 2 Particle size distributions of the soils in

the study area.
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Table 1 Nutrient status and exchange properties of the soils.

Soil Site  Depth pH (1:1) OM  Total N Avail. P Avail. K CEC BS
Series (cm) H,0 (g kg - (—---mg kg ') (cmolkg™) (%)
Lom Sak (La): Fluvaguentic Endoaquepts
1 0-25 71 25,85 1.46 17.83 131.92 26.50 90.85
25-60 6.9 12.39 0.97 7.39 70.31 12.99 91.75
2 0-23 6.1 2538 1.37 29.18 102.90 29.19 82.98
23-60 6.8 1591  0.75 14.06 56.79 6.99 89.71
3 0-15 6.2 33.16  2.06 9.63 166.27 34.18 86.31
15-60 6.9 12.07  0.89 7.30 36.14 23.98 90.26
4 0-20 7.0 2244  1.37 8.02 46.13 16.48 92.04
20-60 7.6 11.97  0.75 7.08 23.77 8.75 92.21
Ban Phon (Bpo): Ustic Epiaquerts
5 0-20 6.3 29.62 1.26 6.33 112.38 34.42 83.71
20-60 7.0 16.78  0.77 8.53 57.05 26.25 90.45
6 0-20 59 28.02 1.39 1417 98.16 25.22 87.94
20-60 6.9 16.62 0.69 10.53 51.24 24.50 89.90
7 0-20 5.7 23.79 1.18 4.80 91.53 26.50 88.39
20-60 6.9 12.62 0.55 7.76 48.38 22.73 92.81
8 0-18 6.0 2233 1.10 12.26 109.19 28.69 87.87
18-60 6.8 12.86  0.62 10.99 46.03 22.25 92.77
Nakhon pathom (Np): Aeric Endoaqualfs
9 0-30 7.1 22.08 1.39 7.24 109.45 13.50 88.13
30-60 7.1 17.86  0.90 15.02 73.25 17.25 88.49
10 0-22 6.5 31.82 1.66 7.16 87.03 21.48 87.27
22-60 7.6 19.57 117 7.94 55.03 21.48 91.80
11 0-25 7.6 2485 1.82 34.34 68.48 27.75 93.13
25-60 7.5 12.07  0.83 19.29 51.78 20.73 88.63
12 0-18 7.0 21.68 1.32 25.43 74.47 15.72 90.50
18-60 7.4 13.38 1.18 9.52 42.35 14.25 82.31
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Table 1 (cont.)

Soil Site  Depth pH (1:1) OM  TotalN Avail. P Avail. K CEC BS

Series (cm) H,0 (——-gkg'-—)  (—-mgkg'-—) (cmolkg") (%)

Tha Phon (Tn): Aeric Endoaquepts

13 0-22 6.9 2432 119 41.80 172.49  37.96 90.562
22-60 7.4 1425 0.55 17.75 72.41 42.71 88.52
14 0-20 7.3 2638 112 19.23 131.19  32.00 94.34
20-60 7.2 9.18 0.70 76.69 65.02 34.00 92.51
15 0-20 7.7 27.00 1.10 12.52 84.89 38.25 88.20
20-60 8.1 9.69 0.49 8.05 60.28 39.00 97.29
16 0-20 7.2 2432 140 19.55 101.16  36.46 90.92
20-60 7.7 15.06 0.69 14.97 70.64 41.25 191.43

Nam Len (Nal): Aquertic Paleustalfs

17 0-15 6.2 20.09 0.75 4.06 146.88 19.25 83.98
15-60 6.2 10.77  0.55 6.50 44.09 2.50 82.43

18 0-18 5.3 18.31 1.1 1.12 84.54 23.98 72,77
18-60 5.6 10.77  0.55 5.76 47.77 16.98 68.31

19 0-18 6.1 18.85 0.76 1.16 70.68 12.24 86.66
(cont.)

18-60 51 13.22  0.62 6.1 28.57 3.24 69.97

20 0-20 6.4 2485 1.09 2.23 186.52 51.20 90.33
20-60 5.5 14.82  0.56 5.74 102.44 44.71 88.30

Mae Rim (Mr): Typic Paleustults

21 0-20 4.6 9.52 0.41 1.57 23.78 8.25 65.99
20-60 5.0 5.03 0.21 6.21 12.82 7.00 64.68
22 0-15 4.6 2423 118 1.35 96.39 25.25 75.52
15-60 4.7 2349 0.69 6.63 93.89 23.45 73.58
23 0-15 5.9 13.50 0.42 3.15 52.80 10.00 82.35
15-60 4.8 1118  0.48 6.87 23.42 6.24 42.77
24 0-20 6.0 2062 0.97 6.87 24512  9.75 77.61

20-60 4.8 9.69 0.42 6.52 112.56 11.50 62.84
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Table 2 Fertility Level (FL) of the study soils.

143

Series Site Horizon® OM" Avail. P”  Avail. K¥  CEC” BS” Total  Fertility
(cm) (gkg") (mgkg") (mgkg)' (cmolkg") (%) scores level
LomSak 1 Topsoil 30.50(2) 17.83(2) 131.92(3) 26.50(3) 90.85(3) 13 High
(La) Subsoil  14.62 (1) 7.39 (1) 70.31(2) 1299(22) 91.75(3) 9 Medium
2 Topsoil  29.95(2) 29.18(3) 102.90 (3) 29.19(3) 82.98(3) 14 High
Subsoil  18.78 (2) 14.06 (2) 56.79 (1) 6.99 (1)  89.71(3) 9 Medium
3 Topsoil 39.13(3) 9.63 (1) 166.27 (3) 34.18(3) 86.31(3) 13 High
Subsoil  14.24 (1) 7.30(1) 36.14 (1) 23.98(3) 90.26(3) 9 Medium
4 Topsoil 26.83(2) 8.02(1) 46.13(1) 16.48(2) 92.04(3) 9 Medium
Subsoil  14.13 (1) 7.08(1) 23.77(1) 875(1)  9221(3) 7 Low
BanPhot 5  Topsoil 34.95(2) 6.33(1)  112.38(3) 38.42(3) 83.71(3) 12 Medium
(Bpo) Subsoil  19.80 (2) 8.53 (1) 57.05(1) 26.25(3) 90.45(3) 10 Medium
6  Topsoil 33.07(2) 14.17(2) 98.16(3) 25.22(3) 87.94(3) 13 High
Subsoil  19.61(2) 10.53(2) 51.24(1) 24.50(3) 89.90 (3) 11 Medium
7  Topsoil 28.08(2) 4.80(1) 91.53(3) 26.50(3) 88.39(3) 12 Medium
Subsoil  14.89 (1) 7.76 (2)  48.38(1) 22.73(3) 92.81(3) 10 Medium
8  Topsoil 26.35(2) 12.26(2) 109.19(3) 28.69(3) 87.87(3) 13 High
Subsoil  15.18 (2) 10.99 (2) 46.03 (1) 22.25(3) 92.77 (3) 11 Medium
Nakron 9  Topsoil 26.05(2) 7.24(1) 109.45(3) 13.50(2) 88.13(3) 11 Medium
Phatom Subsoil  21.07 (2) 15.02(2) 7325(2) 17.25(2) 88.49(3) 11 Medium
(Np) 10 Topsoil 37.55(3) 7.16 (1) 87.03(2) 21.48(3) 87.27(3) 12 Medium
Subsoil  23.10(2) 7.94(1) 55.03(1) 21.48(3) 91.80(3) 10 Medium
11 Topsoil 29.32(2) 34.34(3) 6848(2) 27.75(3) 93.13(3) 13 High
Subsoil  14.24 (1) 19.29 (2) 51.78 (1) 20.73(3)  88.63(3) 10 Medium
12 Topsoil 2558 (2) 25.43(3) 7447(2) 1572(2) 90.50(3) 12 Medium
Subsoil  15.78(2) 9.52(1) 42.35(1) 14.25(2) 8231(3) 9 Medium
ThaPhot 13 Topsoll 28.70 (2) 41.80(3) 172.49(3) 37.96(3) 90.52(3) 14 High
(Tn) Subsoil  16.82(2) 17.75(2) 72.41(2) 42.71(3) 8852 (3) 12 Medium
14 Topsoil 29.95(2) 19.23(2) 131.19(3) 32.00(3) 94.34(3) 13 High
Subsoil  10.84 (1) 76.69(3) 65.02(2) 34.00(3) 92.51(3) 12 Medium
15 Topsoil 31.86(2) 12.52(2) 84.89(2) 38.25(3) 88.20(3) 12 Medium
Subsoil  11.44 (1) 8.05(1) 60.28 (2) 39.00(3) 97.29(3) 10 Medium
16 Topsoil 2870 (2) 19.55(2) 101.16 (3) 36.46 (3) 90.92 (3) 13 High
Subsoil  17.77 (2) 14.97 (2) 70.64 (2) 41.25(3) 91.43(3) 12 Medium
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Table 2 (cont.)

Series Site  Horizon® OM" Avail. P¥  Avail. K  CECY BS® Total  Fertility
(cm) (gkg"  (mgkg") (mgkg)' (cmolkg') (%) scores level

Numlen 17 Topsoll 23.17(2) 4.06(1) 146.88(3) 19.25(2) 83.98 (3) 11 Medium
(Nal) Subsoil 12.71 (1) 6.50 (1) 44.09 (1) 2.50(1) 82.43(3) 7 Low

18  Topsoail 21.61(2) 1.12(1) 84.54 (2) 23.98 (3) 7277 (2) 10 Medium
Subsaoil 12.71 (1) 5.76 (1) 47.77 (1)  16.98 (2) 68.31(2) 7 Low

19  Topsoil 22.24 (2) 1.16 (1) 70.68 (2) 12.24(2) 86.66 (3) 10 Medium
Subsoil 15.60 (2) 6.11 (1) 28,57 (1) 3.24(1) 69.97 (2) 7 Low

20  Topsoil 29.32 (2) 2.23 (1) 186.52 (3) 51.20 (3) 90.33(3) 12 Medium

Subsoil 17.49 (2) 5.74 (1) 102.14 (3) 44.71 (3) 88.30 (3) 12 Medium
Mae Rim 21 Topsail 11.23(1) 1.57 (1) 23.78 (1) 8.25(1) 65.99(2) 6 Low
(Mr) Subsoil 594 (1) 6.21(1) 12.82 (1) 7.00(1) 64.68 (2) 6 Low

22 Topsoil 28.60 (2) 1.35(1) 96.39 (3) 25.25(3) 75.52 (3) 12 Medium

Subsoil  27.72 (2) 6.63 (1) 93.89 (3) 23.45(3) 73.58 (2) 11 Medium

23 Topsoil 15.93 (2) 3.15(1) 52.80 (1) 10.00 (2) 82.35(3) 9 Medium

Subsoil 1320 (1) 6.87 (1) 2342 (1) 6.24(1)  4227(2) 6 Medium

24 Topsoil 24.33 (2) 6.87 (1) 24512 (3) 9.75(1) 77.61(3) 10 Medium

Subsoil 11.40 (1) 6.52 (1) 112.56 (3) 11.50 (2) 62.84 (2) 9 Medium

YOM = organic matter, “Avail.P = available phosphorus, *Avail.K = available potassium, “CEC = cation
exchange capacity, *BS = base saturation,” Topsoil = Ap 0-20 cm, Subsoil = horizon under Ap or 20-50/60
cm. depth interval. Fertility status of the soil used to numbers in parentheses in the table scores. Total is 7 or
less is considered low soil fertility. Total score between 8-12 is considered soil fertility is medium. Total score
is 13 or more is considered high soil fertility.

Table 3 Fertility Capability Classification (FCC) of the study soils.

Series Site Horizon" Texture pH Avail. K Avail. P Fcc?
(cm) 111H.0 (mg kg™ (mg kg™
Lom Sak 1 Topsoil Clayey 7.1 131.92 17.83 Clp
(La) Subsoil Loamy 6.9 70.31 7.39
2 Topsoil Loamy 6.1 102.90 29.18 L
Subsoil Loamy 6.8 56.79 14.06
3 Topsaoil Clayey 6.2 166.27 9.63 ClLp
Subsoil Loamy 6.9 36.14 7.30
4 Topsaoil Loamy 7.0 46.13 8.02 Lbkp

Subsoil Loamy 7.6 23.77 7.08
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Series Site Horizon" Texture pH Avail. K Avail. P Fcc?
(cm) 1:1H.0 (mg kg™ (mg kg™
Ban Phot 5 Topsoail Clayey 6.3 112.38 6.33 Cp
(Bpo) Subsaoil Clayey 7.0 57.05 8.53
6 Topsaoil Loamy 59 98.16 1417 Lh
Subsoil Loamy 6.9 51.24 10.53
7 Topsoil Clayey 5.7 91.53 4.8 CLhp
Subsoil Loamy 6.9 48.38 7.76
8 Topsail Loamy 6.0 109.19 12.26 Lh
Subsoil Loamy 6.8 46.03 10.99
Nakhon 9 Topsoil Loamy 7.1 109.45 7.24 Lp
Pathom Subsoil Loamy 71 73.25 15.02
(Np) 10 Topsoil Clayey 6.5 87.03 7.16 Cbp
Subsoil Clayey 7.6 55.03 7.94
11 Topsoil Loamy 7.6 68.48 34.34 Lbk
Subsoil Loamy 7.5 51.78 19.29
12 Topsoll Loamy 7.0 74.47 25.43 Lbk
Subsoil Loamy 7.4 42.35 9.52
Tha Phon 13 Topsoil Clayey 6.9 172.49 41.80 Cb
(Tn) Subsoil Clayey 7.4 72.41 17.75
14 Topsail Loamy 7.3 131.19 19.23 LC
Subsoil Clayey 7.2 65.02 76.69
15 Topsail Clayey 7.7 84.89 12.52 Cb
Subsoil Clayey 8.1 60.28 8.05
16 Topsail Clayey 7.2 101.16 19.55 Cb
Subsoil Clayey 7.7 70.64 14.97
Nam Len 17 Topsail Loamy 6.2 146.88 4.06 Ldp
(Nal) Subsoil Loamy 6.2 44.09 6.50
18 Topsail Clayey 5.3 84.54 1.12 Cdhp
Subsaoil Clayey 5.6 47.77 5.76
19 Topsaoil Loamy 6.1 70.68 1.16 Ldhkp
Subsoil Loamy 5.1 28.57 6.11
20 Topsail Clayey 6.4 186.52 2.23 Cdhp
Subsoil Clayey 5.5 102.44 5.74
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Series Site Horizon" Texture pH Avail. K Avail. P Fcc?
(cm) 111HO (mg kg”) (mg kg™
Mae Rim 21 Topsoil Loamy 4.6 23.78 1.57 Ldhkp
(Mr) Subsoil Loamy 5.0 12.82 6.21
22 Topsaill Loamy 4.6 96.39 1.35 Ldp
Subsoil Loamy 4.7 93.89 6.63
23 Topsail Loamy 5.9 52.80 3.15 Ldhkp
Subsoil Loamy 4.8 23.42 6.87
24 Topsail Loamy 6.0 245.12 6.87 Ldhp
Subsoil Loamy 4.8 112.56 6.52
"Topsoil = Ap 0-20 cm, Subsoil = horizon under Ap or 20-50/60 cm. depth interval, “L = loamy, C = clayed,

d = dry (soil has ustic,aridic or xeric moisture regime, b = basic reaction pH in 1:1 HZO > 7.3, h = pHrange

5.0-6.0, k = Avail. k <75 mg kg
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