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Abstract

Topic : Soil and Landforms Relationship of the Northeast Thailand : A Case Study on
Khorat Basin
Researcher :  Miss Pornthiwa Kanyawongha

Co-researcher : Miss Nutcharee Boonplang

A study on soil and landforms relationship of the Northeast Thailand consisted of two
processes. The first one was compiling base maps of the study area, the soil maps. the geological
maps, the topographic maps and the satellite images were for inétances. They were used for
landform identification and classifiying. At this moments, five landforms were identified. They
are the floodplain; the hatted lowland, used for paddy; the gently flat highland, used for paddy;
the sand soil highland, and the so-called high-terrace landform which consists of reddish and
yellowish soils. Twelve soil profiles were collected samples for laboratory analyses.

The results revealed that the soils from the floodplain had not so much development.
They have clayey textures with near neutral to slightly acid reaction (pH 6.0-7.0). Their fertility
also high. Because the soils themselves shrink when dry, they may have problems when use for
agriculture. The soils on the flatted lowland, used for paddy had coarser textures than the first
landform. They had moderate fertility with strongly —to moderately acid (pH 5.0-6.0). The
increasing with depth of the clay contents indicated soil development and soil forming process,
the clay illuviation is for instance.

Soil of the nearly flat highland, used for paddy showed special characteristies of the so-
called “Double profiles” within one profile. The upperpart of the profile had coarsed texture while
the lower one had finer texture. The profiles had high development, thus the clay particles
illuviated in the lower part. Or, in the other hand, they might have different in parent materials.
Among the profiles, they differentiated in chemical properties. It is because of different parent
materials or micro-relief.

The sandy soil highland, used for field crops, had sandy textures throughout the depth.
Soils on this landform had low fertility. While soils on the so-called high-terrace landform had
well drained. The reddish and yellowish colors dominated. Textures themselves were sandy loam
and sandy clay loam with strongly to moderately acid reaction (pH 5.0-6.0). The middle of

profiles had higher contents of the clays than in the upper and the lower parts, indicated the highly



development profiles. The different in chemical properties among each profiles might be resulted
from different land uses.

From the results of study, it can be concluded that different landforms had different soil
ﬁroperties. Such different might due to the parent materials, the soil forming processes, and the

stage of soil development. While within the same landform, the soil properties quite samed.
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JAAIUNT AUAUNG (fine earth)

2. BATITUNITUANNSTANLIBNBUNIARUIN 3 TUIA (particle size distribution)

!
=

Tliun  aynipawianse awenseutl  wazauieaynagumilae  Tealdilluln
(Kilmer and Alexander, 1949; Day, 1965) uazldintusinnmsgauaas Soil Taxonomy (1975) -

dounazasusszauneynipazllunisauunduiian (Soil Survey Staff, 1951)
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1. AR (Soil pH) (Blackmore, et al., 1987)
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2. fipmziAinisuminesmiu (Electrical Conductivity) ( Rhoades, 1982b)
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3. AiAsnzimTuN A uY?
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pg (Walkley and Black, 1934)
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4. Aasgnlsuamenivanydeu1d oy, suniley, naadoy waz Ty
UAEeN) (Thomas, 1982)
a -] [~ nd. ‘=il 2 - M .
5. AnmeiArauilunsanuaniasuld (exchangeable acidity) (Soil
Conservation Service, 1984)
6. AATzimAtAxa lunsuanuaaulszaLan (cation exchange capacity)
(Rhoades, 1982a)

7. Apeilefidusinnuansaae a1 (Soil Conservation Service, 1984)
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n. Aeduramsedngiuresiuluauagnaisaiulldssialiil

\1. Munsell Color Chart; moist; matrix/mottles

\2. S=sand; LS = loamy sand; SL = sandy loam; L = loam; CL = clay loam;
SCL = sandy clay loam; SiCL = silty clay loam; SiC = silty clay; C = clay

\3. w = weak; mo. = moderate; s = strong; f = fine, m = medium; co.= coarse;

sbk = sub-angular blocky structure; -> = parting to; sg = single grains; mss. =
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Ap 0-10 5YR 4/4, 4/2 C mo.s, m->c, 5.0
5YR 5/8 sbk

Bw 10-30 5YR 4/2 C w, f->m, sbk 5.5

Bwg 30-45 5YR 6/1 C w, f->m, sbk 55
2.5YR 4/6

BCg1 45-70 5YR 5/1 C mss. 5.0
2.5YR 4/8

BCg2 70-95 5YR 5/1 SiC mss. 5.0
2.5YR 5/8

Cg 95-115+ 5YR 5/1 C mss. 5.5
2.5YR 4/8
10R 4/8

AT 2 LAANAIILATIZINNNILATNABINTN G ARIWT 1

Particle Size Analysis Textural class
Haorizon Depth Sand Silt Clay (USDA)
(cm.) < % >
Ap 0-10 2268  30.68  46.64 clay
Bw 10-30 1451 3403 51.46 clay
Bwg 30-45 16.41 3072  52.87 | clay
BCg1 45-70 1597 3232 5175 clay
BCg2 70-95 13.51 40.16  46.33 silty clay

Cg 95-115+ 1360 32.67 53.73 clay




M5 3 A Temuaivesnhaanui 1

Horizon Depth Field pH 111 EC1:1 OM AvaiP Exch.Bases Sum. EA. EA. CEC BSP
(cm.) pH H20 KcCl Na Mg Ca K Bases KCl pH82 pH7.0 bysum. ECEC
(uS/em.) (%) (ppm) < meq/100 g soil > %

Ap 0-10 5.0 5.31 3.53 150.2 222 068 0.84 1159 10121 1.89 11553 17.28 14.35 47.65 129.88  132.81 88.95
Bw 10-30 55 5.37 3.51 116.7 1.20 034 0956 12.07 11564 193 130.60 28.34 15.23 63.93 145.83 158.94 89.56
Bwg 30-45 55 4.86 345 121.1 1.02 029 1.09 1198 117.60 2.06 13273  42.86 15.60 7578 148.33 175.59 89.48
BCgl 45-70 5.0 4.81 3.47 111.3 0.85 0.35  1.28 11.35 12322 2.01 13786 42.96 15.28 67.92 153.14  180.82 90.02
BCg2 70-95 5.0 4.93 3.53 106.5 0.86 03% 115 970 13839 2.11 151.39  21.95 16.69 78.49 168.08 173.34 90.07
Cg 95-115+ 5.5 5.25 3.56 92.2 0.94 0.21 116 994 13581 2.06 14897 17.99 13.62 76.72 162.59  166.96 91.62
Notes

CEC by Sum = Sum. Bases + E.A. pH 8.2
ECEC = Sum. Bases + E.A. KCl
BSP = (Sum. Bases/Sum.CEC) * 100

9l
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Hudin ANNAN (BX.) AR Bedn?  laseadne® THRERN
1B3nsiisnn thviaudl, wihdaawd 2

Ap1 0-18 7.5YR 4/4 SiCL s, m, sbk 55
7.5YR 4/6 |

Ap2 18-37 7.5YR 4/4, 4/6 SiC mo.s, f->m, 55

sbk

C1 37-55/66 5YR 5/1, 4/4 SiCL s, f->m, sbk 5.7
2.5YR 3/4, 2/2

C2 66-95/97 7.5YR 6/2 SiCL s, M->Co, 56
5YR 4/6 sbk

C3 97-145/150 7.5YR 4/2, 4/6 SiCL s, m->co,sbk 6.4

C4 150-200+ 7.5YR 6/2, 4/6 L s, m->co,sbk 6.5

WAz 6/3

ANTNT 5 LEAIANILASIZININN LN INIBINENFTARUT 2

Particle Size Analysis

Textural class

Horizon Depth Sand Silt Clay (USDA)
{cm.) < % >
Ap1 0-18 5.71 64.75  29.55 silty clay loam
Ap2 18-37 1.43 53.46 4 45151 silty clay
C1 37-55/66 1.76 63.38  34.86 silty clay loam
C2 66-95/97 5.03 64.53  30.44 silty clay loam
C3 97-145/150 1151  59.96  28.53 silty clay loam
C4 150-200 46.83  35.18 17.99 silty clay loam

ANHILZATRANNTEAN8IRdAN AT SN AT T LW T ude nndasiLnIsUan
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Horizon Depth Field pH 1:5 EC1:5 OM Exch.Bases Sum. EA. EA. CEC BSP
(cm.) pH H20 KCl Na Mg Ca K  Bases KCl - pH82 pH7.0 bysum. ECEC
(uS/cm.) meq/100 g soil > %

Apl 0-18 5.53 53 4.0 21.0 1.04 021 095 347 0.13 476 723 18.73 2291 23.49 1198 20.26
Ap2 18-37 5.48 5.5 3.8 16.0 1.67 0.30 317 354 012 7.13 1153 33.00 3623 40,13 18.66 17.77 -
C1 37-55/66 5.67 5.6 3.8 17.0 1.01 031  0.87 4.06 0.16 540 11.07 25.12 32.08 30.52 16.47 17.69
C2 66-95/97 5.57 57 3.8 16.0 0.85 029 091 3.89 044  5.353 9.45 17.26 27.52 22.79 14.98 24.27
Cc3 97-145/150  6.63 6.4 4.3 15.0 0.28 035 093 4.04 0.11 543 7.93 16.36 24.02 21.79 13.36 . 24.92
Cc4 150-200 6.50 6.3 4.2 14.0 0.28 026 054 249 0.06 3.35 4.53 15.32 14.54 18.67 7.88 17.94
Notes

CEC by Sum = Sum. Bases + E.A. pH 8.2

ECEC
BSP

= Sum. Bases + E.A. KCl

= (Sum. Bases/Sum.CEC) * 100

81
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Ap 0-7/10 7.5YR 5/3, 6/3 SL mo.w, f->m, 55
5YR 4/6 sbk
Bw1 10-15/22 7.5YR 6/2 SL mo., f->m, 5.5
5YR 5/8 sbk
Bw2 22-32/38 7.5YR 6/3 SL mo.w, f, sbk 6.0
7.5YR 4/6
Bw3 38-45/47 7.5YR 6/3 SL w,f, sbk 55
7.5YR 6/8
Bw4 47-52/60 7.5YR 6/4 SL w,f sbk 5.0
- 75YR7/8
Bw5 78-98/102 7.5YR 6/4 SL  w,f, sbk 5.5
of 102-118/120  7.5YR6/6 LS w, f, sbk 7.0
c2 120-140+ 7.5YR7/8 SLw,f sbk 7.0

AT19R 8 LAAIATIATIZINNNIENINIBINENFARLA 3

Particle Size Analysis Textural class
Horizon Depth Sand Silt Clay (USDA)
(cm.) < % >
Ap 0-7/10 58.46 24,99 16.55 sandy loam
Bw1 10-15/22 65.84 20.55 13.61 sandy loam
Bw2 22-32/38 69.95 15.45 14.60 sandy loam
Bw3 38-45/47 80.00 9.14 10.86 sandy loam
Bw4 47-52/60 83.90 8.87 7.23 loamy sand
Bw5 60-70/78 81.43 5.38 13.19 sandy loam

Bwb 78-98/102 78.02 10.36 11.62 sandy loam
C1 120-118/120 78.44 12.58 8.98 loamy sand

C2 120-140+ 75.40 18.71 5.89 sandy loam
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Horizon Depth Field pH 1:1 EC 1:1 OM AvaiP Exch.Bases Sum. E.A. EA. CEC BSP
(cm.) pH H20 KCl1 Na Mg Ca K Bases KCi pH82 pH7.0 ©bysum. ECEC
(uS/em.) (%) (ppm) < meq/100 g soil > %

Ap 0-7/10 5.5 4.58 3.48 125.2 0.58 284 136 4.64 19.17  0.81  25.98 31.17 3.50 12.39 29.48 57.15 88.13
Bwl 10-15/22 5.5 5.40 3.93 178.8 0.36 0.65 157 510 2239 045 2951 7.03 34.43 69.90 63.94 36.54 46.15
Bw2 22-32/38 6.0 5.48 4.20 149.3 0.27 094 154 5.28 26,01  0.67  33.50 1.91 9.80 15.47 43.30 35.41 77.60
Bw3 38-45/47 55 541 4.05 924 0.23 1.64 158 3.39 1720 027 2244 7.07 12.34 10.06 34.78 29.51 64.52
Bw4 47-52/60 5.0 5.42 4.03 744 0.13 136 1.63  1.88 13.67 027 1745 8.01 15.18 7.24 32.63 25.46 53.48
Bw5 60-70/78 55 5.39 3.95 80.7 0.07 1.06 156 256  21.64 028  26.04 4.88 13.43 12.29 39.47 30.92 65.97
Bw6 78-98/102 6.5 5.79 4.35 76.4 0.10 3.01 149  3.03 20.60 039 2551 1.74 18.07 15.95 43.58 27.25 58.54
C1 102-118/120 7.0 6.22 4.92 96.2 0.08 054 122 322 1493 035  19.37 0.66 18.40 10.72 37.77 20.03 51.28
C2 120-140+ 7.0 6.22 5.44 60.1 0.04 1.23 120 217 7.69 020 11.26 0.20 16.58 6.60 27.84 11.46 40.45
Notes

CEC by Sum = Sum. Bases + E.A. pH 8.2

ECEC
BSP

= Sum. Bases + E.A. KCl

(Sum. Bases/Sum.CEC) * 100

1T
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Ap 0-10/12 5YR 4/2 LS mo.w, f, sbk 55
E 12-39/42 5YR 7/4 LS w, f, sbk,-> sg 5.6
Bt1 42-80/85 5YR 8/3 SL m, f, sbk 5.9
Bt2 85-125/132 5YR 7/4 SL mo, m, sbk 5.4

10YR 5/6, 5/8

Bt3 132-150/155 5YR 7/4 SL mo, m, sbk 5.3
10YR 7/8
7.5YR 5/8

Bt4 165-190+ 7.5YR 6/8, 5/8 SL mo, m, sbk 5.9
10YR 7/2
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Particle Size Analysis Textural class
Horizon Depth Sand Silt Clay (USDA)
(cm.) < % >
Ap 0-10/12 81.83 14.24 3.93 loamy sand
E 12-39/42 85.30 12.75 1.95 loamy sand
Bt1 42-80/85 73.75 20.11 6.14 sandy loam
Bt2 85-125/132 77.62 15.47 6.91 sandy loam

Bt3 132-150/156  67.29 19.09 13.62 sandy loam

Bt4 115-194 71.13 19.62 9.25 sandy loam
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Horizon Depth Field pH 1:1 EC1:1 OM AvaiP Exch.Bases Sum. EA. EA. CEC BSP

(cm.) pH H20 KCl1 Na Mg Ca K Bases KCl pH82 pH7.0 bysum. ECEC
(uS/cm.) (%) (ppm) < : meq/100 g soil > %0
Ap 0-10/12 5.5 4.73 3.60 90.5 0.89 762 070 146 550 0.200  7.860 7.96 6.93 6.62 14790  15.820 53.14
E 12-39/42 5.6 5.39 4.03 17.9 0.04 544 054  0.19 0.86 0.003 1.593 0.89 22.16 2.67 23753 2.483 6.71
Btl 42-80/85 5.9 5.53 4.23 27.6 0.04 1.81 056 229 7.97 0.003 10.823 0.24 21.00 7.08  31.823  11.063 34.01
Bt2 85-125/132 5.4 4.90 3.64 22.1 0.03 1.10  0.63 1.30 3.10 0.050 5.080  15.77 12.91 8.64 17.990  20.850 28.24
Bt3 132-150/155 5.3 5.47 3.41 314  0.06 054 121 0.50 0.87 0.260 2.840 42,94 15.85 1894  18.690  45.780 15.20
B4 155-194/196 59 5.88 3.57 85.0  0.04 008 1.68  0.06 0.53 0.160 2.430 15.35 6.50 11.09 8.930 17.780 27.21
Notes

CEC by Sum = Sum. Bases + E.A. pH 8.2
ECEC = Sum. Bases + E.A. KCl
BSP = (Sum. Bases/Sum.CEC) * 100

£C
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Ap1 0-15/20 5YR 4/4 L mo.s, m->co, 5.3
2.5YR 4/4 sbk

Ap2 20-29/40 5YR 3/3 L mo.s, M->co, 5.0
2.5YR 4/4 sbk

Bt 40-65/75 5YR 3/4 CL mo., m, sbk 5.5

Btg1 75-80/105 5YR 6/1, 3/4 C mo.w, f->m, 58
uax 5/8 sbk

Btg2 105-118/140 2.5YR 4/8 CL w, f->m, sbk 57
7.5YR 7/

Cg 140-200+ 5YR 7/ CL mss. 5.8
7.5YR 5/6
7.5YR 4/8
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Particle Size Analysis

Textural class

Horizon Depth Sand Silt Clay (USDA)
(cm.) < % >
Ap1 0-15/20 43.19 36.10 20.71 loam
Ap2 20-29/40 39.48 36.71 23.78 toam
Bt1 40-85/75 30.22 36.37 33.41 clay loam
Btg1 75-80/105 27.21 31.36 41.43 clay
Btg2 105-118/140 24.85 35.75 39.39 clay loam
Cg 140-200 21.76 38.85 39.38 clay loam
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Ap 0-20 5YR 6/3, 6/4 S wf sbk 4.5
5YR 6/8

E 20-43 5YR7/4 S w, f, sbk 5.0

Bt1 43-52/60 5YR 7/2, 7/4 SL  mow, f, sbk 55
5YR 3/4
7.5YR 4/9

Bt2 60-71 5YR7/2, 7/4 SCL  mo., F>m, 5.0
10R 4/6 sbk
10YR 6/8

Bt3 71-93 BYR 712, T/4 SCL  mo., f->m, 5.0
10R 4/6 sbk
10YR 7/8

Bt4 93-110+ 5YR7/1, 7/4 SCL mo., m,sbk 5.0
10R 4/6
7.5YR 6/8
26 7/5

AT 17 UAAIATALATIZANNNNEATNIRIMTNAARUTN 6

Particle Size Analysis Textural class
Horizon Depth Sand Silt Clay (USDA)
(cm.) < % >
Ap 0-20 89.93 5.92 417 sand
E 20-43 90.18 5.49 4.03 sand
B  43-52/60 7819 759 1422  sandyloam
Bt2 60-71 65.92 11.01 23.07 sandy clay
Bt3 71-93 63.50 9.88  26.62  sandyclay

Bt4 93-110+ - 56.26 13.51 30.23 sandy clay
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Horizon Depth Field pH 1:1 EC 1:1 OM AvaiP Exch.Bases Sum. E.A. E.A. CEC BSP
(cm.) pH H20 KcCl Na Mg Ca K Bases KCl1 pH82 pH7.0 bysum. ECEC
(uS/cm.) (%) (ppm) < meg/100 g soil > %

Ap 0-20 4.5 4.03 3.57 67.6 0.48 461 089 050 4.90 0.49 6.78 7.40 14.54 4.38 21.32 14.18 31.80
E 20-43 5.0 4.95 3.92 36.5 0.08 1.81 086 042 4.64 0.06 5.98 4.52 17.13 3.68 23.11 10.50 25.88
Btl1 43-52/60 5.5 4.98 3.60 25.2 0.11 215 076 1.85 6.37 0.12 9.10 46.85 13.63 16.52 22.73 55.95 40.04
Bt2 60-71 5.0 5.07 3.58 222 0.12 1.84 077 439 1026  0.11  15.49 32.30 23.69 41.03 40.30 47.79 38.44
Bt3 71-93 5.0 5.03 3.56 33.1 0.11 086 096 7.24 17.45 029 2594 27.47 7.39 64.55 33.33 53.41 77.83
Bt4 93-110+ 5.0 4.99 3.57 35.1 0.05 280 08 799 2234 027 3149 2941 26.47 102.97 57.96 60.90 54.33
Notes

CEC by Sum = Sum. Bases + E.A. pH 8.2

ECEC

BSP

= Sum. Bases + E.A. KCI

= (Sum. Bases/Sum.CEC) * 100

67
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Ap 0-22 '~ 5YR6/4 LS mo.w, f->m, 5.0
5YR 5/8 sbk

Bw1 22-37 SYR 6/3 SL mo.s, f->m, - 45
5YR 4/6 sbk
7.5YR 6/8

Bw2 37-50/55 75YR7/4 SL mo.s, m, sbk 5.0
7.5YR7/8

Bw3 55-70 7.5YR7/4 LS mo.w, f, sbk 5.0
7.5YR 5/6

Bt1 70-80/85 7.5YR7/3 SL mo.w, f, sbk 55
7.5YR 6/8

Bt2 85-100+ 7.5YR 7/3 SCL mo.s, w, sbk 5.0
7.5YR 6/8
5YR 4/6

= | a - Y o a o
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Particle Size Analysis Textural class
Horizon Depth Sand Silt Clay (USDA)
(cm.) < % >
Ap 0-22 84.48 10.89 4.63 loamy sand
Bw1 22-37 78.27 10.93 10.79 sandy loam
Bw2 37-50/55 73.76 16.86 9.38 sandy loam
Bw3 55-70 79.60 13.36 7.04 loamy sand
Bt1 70-80/85 72.36 16.11 11.53 sandy loam

Bt2 85-100+ 64.57 15.20 20.23 sandy clay
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Horizon Depth Field pH 1:1 EC1:1 OM AvaiP Exch.Bases Sum. E.A. E.A. CEC BSP
(cm.) pH H20 KCl Na Mg Ca K Bases KCl pH82 pH70 bysum. ECEC
(uS/em.) (%) (ppm) < meq/100 g soil > %

Ap 0-22 5.0 4.43 3.60 62.30 0.46 6.01 1.18 075 5.06 030  7.29 9.24 21.19 4.67 28.48 16.53 25.60
Bwl 22-37 4.5 4.89 3.64 30.20 0.18 1.11  0.68  2.80 9.89 0.17 1354 12.40 23.65 9.77 37.19 25.94 36.41
Bw2 37-50/55 5.0 5.09 3.65 26.40 0.06 1.09 076  3.85 9.21 0.14 1396 7.81 14.56 9.30 28.52 21.77 48.95
Bw3 55-70 5.0 3.15 3.72 22.10 0.03 0.80 084 343 6.02 0.19 1048 7.00 23.03 8.12 33.51 17.48 31.27
Btl 70-80/85 5.5 5.16 3.55 21.70 0.04 065 082 495 8.02 018 1397 10.29 23.89 10.58 37.86 24.26 36.90
Bt2 85-100+ 55 5.03 3.45 23.40 0.08 038 093 775 2245 032 3145 22.93 21.65 15.68 53.10 54.38 59.23
Notes

CEC by Sum = Sum. Bases + E.A. pH 8.2
ECEC = Sum. Bases + E.A. KCl
BSP = (Sum. Bases/Sum.CEC) * 100

[4%
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Ap1 0-10 5YR5/3,7/3 SL m, m, s-ang 5.5
5YR 4/6 |

Ap2 10-25 5YR5/3, 7/3 SL mw, f->m, 5.5
7.5YR 4/6 s-ang

AB 25-35 5YR7/2 SL mw, f->m, 55
7.5YR5/8 s-ang

BA 35-60 7.5YR 6/4 SL w, f, s-ang 5.5

Btg1 60-90 7.5YR7/2 CL m, m, s-ang 5.0
5YR 5/8, 4/6

Btg2 90-105 7.5YR 6/2 CL m, m, s-ang 5.5
7.5YR 5/8
5YR 5/8
2.5YR 4/6

Btg3 105-130 7.5YR 71 CL m, m, s-ang 5.5
7.5YR5/8
5YR 4/6
25YR4.6

Btg4 130-150+ 5YR7./ CL m, m, s-ang 55
7.5YR 5/8

5YR 5/6
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Particle Size Analysis Textural class
Horizon Depth Sand Silt Clay (USDA)
(cm.) < % >
Ap1 0-10 61.67 28.49 9.84 sandy loam
Ap2 10-25 59.44 27.61 12.95 sandy loam
AB 23-35 53.88 29.52 16.60 sandy loam
BA 35-60 58.65 25.23 16.12 sandy loam
Btg1 60-90 42.09 25.92 31.99 clay loam
Btg2 90-105 40.99 26.87 32.14 clay loam
Btg3 105-130 40.08 30.33 29.59 clay loam

Btg4 130-150+ 44.42 25.63 29.95 clay loam

WiFRRWR 9 (3137 25)
i L 21/ = a )

S FRUTRRRMINNTULL ASBw-BtC AausRauiihfusdlfieannuan 88
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~ 2/ ] :’/ ::lld ’o’ ) = ’0" 1 9% o a
Redoutiasviniuidmiuiinasenuazduiniaues lunauansgaaesmiisnm (120-
190 wudines) Widusaulunme ddumdes Taalszdinng lumeuuusesdasauani
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9t 1 1 =3 q’.ll 1 Y a < =1 a 3 A
o 2 daulnaj Ae daimihduaslfennudn 120 wuAues UL NeymavwIANTIY
& o VoA A Y a o 2 s
Susnumzau fAeiimiovas 86-67 laviiuud luasasmwanudn luvasilioymavuia
nondanzeymaviadumiloufivedevas 10-19 wag 221 mwdwiy Tnsiiluaouw 88
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wudwas Teymauedumislnfifesiufiedosas 32 uaziiSanaunniuediunly
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Horizon Depth Field pH 1:1 EC1:1 OM AvaiP Exch.Bases Sum. EA. EA. CEC BSP1
(cm.) pH H20 KcCl Na Mg Ca K Bases KcCl pH82 pH7.0 bysum. ECEC
(uS/cm.) (%) (ppm) < meq/100 g soil > %

Apl 0-10 5.5 4.68 37 124.0 0.88 440 074 520 14.01 050 2045 522 3.08 9.83 23.53 25.67 86.91
Ap2 10-25 55 5.14 3.84 44.7 0.46 084 076 577 2298 0.18  29.69 1.28 17.81 14.91 47.50 30.97 62.51
AB 25-35 5.5 5.28 4.17 124.2 0.27 081 098 7.04 2945 020 37.67 0.34 5.98 16.18 43.65 38.01 86.30
BA 35-60 5.5 5.09 3.71 43.5 0.19 143 071 673 23.98  0.18 31.60 4.86 4.29 18.19 35.89 36.46 88.05
Btgl 60-90 5.0 4.86 3.42 40.9 0.14 074 090 785 37.64 033 4672  36.52 27.03 73.17 7375 83.24 63.35
Btg2 90-105 5.5 5.00 3.38 35.0 0.10 067 069 7.00 28.05 026 36.00 42.98 21.87 71.10 51.87 78.98 69.40
Btg3 105-130 5.5 4.70 3.39 59.6 0.10 075 085 658 27.06 026 3475 4378 10.20 49.70 44.95 78.53 77.31
Btgd 130-150+ 5.5 477 3.40 38.5 0.10 078 075 512 2431 024 3042  50.82 15.04 53.20 45.46 81.24 66.92
Notes

CEC by Sum = Sum. Bases + E.A. pH 8.2
ECEC = Sum. Bases + E.A. KCl
BSP = (Sum. Bases/Sum.CEC) * 100

9¢
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Ap 0-28 5YR 5/3 LS mo.w, f, sbk 4.9
7.5YR 5/8, 6/8

Bw1 28-58/60 5YR4/2,7/3 LS sg 6.4
10YR 5/8, 6/8

Bw2 60-85/88 5YR7/3 LS sg 6.4
5YR 5/8
10YR 6/8
2.5YR3/3

Bt1 88-100 10YR 6/4, 5/4 SL s, m, sbk 6.2
7.5YR 5/6
2.5YR 4/8
5YR7/2, 7/3

Bt2 100-115/120 10YR 6/4, 5/4 SCL s, m, sbk 6.0
7.5YR 5/6
2.5YR 4/8
5YR7/2,7/3

Bt3 120-130/134 10YR 6/4 SL s, m, sbk 6.1
5YR 6/8

Bt4 134-163/165 7.5YR 6/4 SL mo, m->Co, 6.3
5YR 5/8 sbk
10YR 7/8

Cg 165-190+ 5YR 8/2 SL mss. 6.8

10R 6/4

10YR 6/8, 5/8

10YR 6/8, 5/8
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Particle Size Analysis Textural class
Horizon Depth Sand Silt Clay (USDA)
(cm.) < % >
Ap 0-28 85.01 11.54 3.45 loamy sand
Bwi1 28-58/60 86.35 1.1 2.54 loamy sand
Bw2 60-85/88 81.93 15.93 2.14 loamy sand
Bt1 88-100 72.65 19.17 8.18 sandy loam
Bt2 100-115/120 68.67 9.86 21.47  sandy clay
Bt3 120-130/134  68.64 17.18 14.18 sandy loam
Bt4 134-163/165 69.15 15.68 1517 sandy loam
Cg 165-190+ 63.48 17.32 19.20 sandy loam

d1udl 2 JamTEnA (120-230 iTuRumg) Teyniaruiansauiluazaunam
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v
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AAATEINAR (9197 27) nudd dfisenfuiiada et Tdinnm
L= a 1 = oo a o = 2 =S
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Horizon Depth Field pH‘ 1:1 EC 1:1 OM AvaiP Exch.Bases Sum. EA. EA. CEC BSP
(cm.) pH H20 KcCl Na Mg Ca K Bases KCl pH82 pH7.0 bysum. ECEC"
(uS/em.) (%) (ppm) < meqg/100 g soil > %

Ap 0-28 4.9 4.06 3.43 166.2 0.66 544 080 0.03 0.77 0.17 1.77 8.64 2.86 5.03 4.63 10.41 38.23
Bwl 28-58/60 6.4 5.46 4.45 58.1 0.07 094  0.63  0.03 0.65 0.17 1.48 0.71 11.09 2.63 12.57 2.19 11.77
Bw2 60-85/88 6.4 5.68 5.26 109.8 0.02 097 073 0.03 0.85 0.16 177 0.15 12.76 2.58 14.53 1.92 12.18
Btl 88-100 6.2 5.39 3.75 73.8 0.05 049 120 146 6.30 0.15 9.11 275 15.61 13.06 24.72 11.86 36.85
Bt2 100-115/120 6.0 5.53 3.69 113.5 0.06 0.10 1.95 2.99 13.06 033 1833 4.09 12.01 33.67 30.34 2242 60.42
Bt3 120-130/134 6.1 5.56 3.76 103.8 0.07 0.35 1.79  2.38 9.82 0.15 14.14 3.53 11.98 33.91 26.12 17.67 54.13
Bt4 134-163/165 6.8 5.85 3.93 121.4 0.06 023 217 298 11.78° -~ 020 17.13 0.76 14.43 34.12 31.56 17.89 54.28
Cg 165-190+ 6.8 6.00 4.37 149.4 0.04 0.02 269 391 1474 039 21.73 0.93 17.57 46.53 39.30 22.66 55.29
Notes

CEC by Sum = Sum. Bases + E.A. pH 8.2

ECEC
BSP

= Sum. Bases + E.A. KC1

= (Sum. Bases/Sum.CEC) * 100

6¢
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Ap1 0-10 10YR 6/4 LS mo.w, f, sbk 6.5
Ap2 10-30 10YR 6/3 S w, f, sbk->sg 6.5
C1 30-45 10YR 7/4 LS w, f, sbk->sg 6.5
C2 45-68/70 10YR 8/6 LS w, f, sbk->sg 6.5
C3 70-97/102 10YR7/6 LS w, f, sbk->sg 6.5
C4 102-113 10YR 5/4 LS w, f, sbk->sg 6.5
C5 113-140 10YR 5/6 LS w, f, sbk->sg 6.5
C6 140-155 10YR 5/8 LS w, f, sbk->sg 6.5
Cr 1556-170 10YR 6/8 LS w, f, sbk->sg 6.5
C8 170-200+ 10YR 7/6 LS w, f, sbk->sg 6.5

AN99T 20 WAALATIATIZININNIENINTIBSUTENAARLT 10

Particle Size Analysis

Textural class

Horizon Depth Sand Sit Clay (USDA)
(cm.) < % >

Ap1 0-10 88.32 7.63 4.05 loamy sand
Ap2 10-30 90.53 5.33 4.14 sand

C1 30-45 85.71 7.97 6.32 loamy sand
Cc2 45-68/70 87.83 6.42 5.75 loamy sand
C3 70-97/102 84.13 8.18 7.69 loamy sand
C4 102-113 84.73 7.48 7.79 loamy sand
C5 113-140 81.91 7.66 10.43 loamy sand
C6 140-155 82.16 10.70 7.14 loamy sand
Cc7 155-170 80.30 10.08 9.62 loamy sand
C8 170-200+ 80.24 9.69 10.07 loamy sand
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Horizon Depth Field pH 1:1 EC1:1 OM AvaiP Exch.Bases Sum. E.A. E.A. CEC BSP
(cm.) pH H20 KCl Na Mg Ca K Bases KCl1 pH82 pH7.0 bysum. ECEC
(uS/em.) (%)  (ppm) < meq/100 g soil > %

Apl 0-10 6.5 5.13 4.06 73.7 0.58 7.87  0.66  2.69 13.00  0.61  16.96 1.87 11.08 5.69 28.04 18.83 60.49
Ap2 10-30 6.5 4.68 375 49.0 0.43 4.02 064 0.88 2.78 0.21 4.51 6.18 15.29 4.51 19.80 10.69 22.28
C1 30-45 6.5 4.70 3.54 25.4 041 1229 071 096 3.23 0.22 5.12 13.08 2.84 6.11 7.96 18.20 64.32
C2 45-68/70 6.5 5.03 3.79 19.5 0.15 3.56- 064 036 1.39 0.08 247 6.05 1.25 4.07 3.72 8.52 66.40
C3 70-97/102 6.5 4.84 3.71 217 0.12 172 0.63  0.58 1.88 0.16 3.25 11.05 16.20 5.22 19.45 14.30 16.71
C4 102-113 6.5 4.89 3.66 237 0.13 134 061 142 3.68 0.13 5.84 29.00 8.20 6.49 14.04 34.84 41.60
C5 113-140 6.5 4.78 3.55 24.7 0.15 147 070  1.59 4.93 022 744 23.42 2.23 11.90 9.67 30.86 76.94
C6 140-155 6.5 4.82 3.60 25.8 0.11 1.57 0.61 1.00 3.39 0.09 5.09 47.14 9.94 8.57 15.03 52.23 33.87
c7 155-170 6.5 4.74 3.58 31.3 0.12 152 071 155 4.78 0.15 7.19 20.10 8.75 10.20 15.94 27.29 45.11
Cc8 170-200+ 6.5 4.71 3.58 34.5 0.09 1.19 057 184 4.25 0.15 6.81 18.84 10.14 9.98 16.95 25.65 40.18
Notes

CEC by Sum = Sum. Bases + E.A. pH 8.2

ECEC
BSP

= Sum. Bases + E.A. KCl

= (Sum. Bases/Sum.CEC) * 100
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Ap 0-10 5YR 5/6 SL mo, m, sbk 6.5
BA 10-30 2.5YR 4/8 SL mo, m, sbk 6.5
Bt1 30-60 10R 4/8 SCL s, m,sbk 6.5
Bt2 60-90 10R 4/6 SL s, m, sbk 6.5
Bt3 90-120 10R 4/6 SL s, m, sbk 6.5
Bt4 120-150 10R 4/6 SCL s, m, sbk 6.5
Bt5 150-180 10R 5/8 SCL s, m,sbk 6.5
Bt6 180-210 10R 3/6 SCL s, m, sbk 6.5
Bt7 210-240+ 10R 3/6 SCL s, m, sbk 6.5

AN3NT 32 LAASANILASIZHN AN NI BN AR WN 11

Particle Size Analysis Textural class
Horizon Depth Sand Silt Clay (USDA)
(cm.) < % >

A(p) 0-10 58.39  32.61 9.00 sandy loam
BA 10-30 74.39 7.43 18.18 sandy foam
Bt1 30-60 60.45 5.18 34.37 sandy clay
Bt2 60-90 52.28 8.96 38.76 ' sandy loam
Bt3 90-120 40.54  20.58  38.88 clay loam
Bt4 120-150 56.44  13.66  29.90 sandy clay
Bt5 150-180 56.49 1377 29.74 sandy clay
Bt6 180-210 56.95 13.69 29.36 sandy clay

Bt7 210-240+ 56.08 16.20 27.72 sandy clay
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Horizon Depth Field pH 1:1 EC 1:1 OM AvaiP Exch.Bases Sum. E.A. E.A. CEC BSP
(cm.) pH H20 KCl Na Mg Ca K  Bases KCl1 pH82 pH7.0 ©bysum. ECEC
(uS/fem.) (%) (ppm) < meq/100 g soil > %

Alp) 0-10 6.0 542 4.09 63.3 1.48 376 063  6.28 1772 062  25.25 2.24 22.06 10.96 47.31 2749 53.37
BA 10-30 6.5 4.60 3.58 71.5 0.40 177 0.63  4.63 1.60 0.55 741 13.97 22.07 16.58 29.48 21.38 25.14
Btl 30-60 6.5 4.67 3.56 34.8 0.31 056 0.69 4.65 1.18 0.37 6.89 28.10 25.22 29.49 32.11 34.99 21.46
Bt2 60-90 6.5 4.81 3.59 20.6 0.22 060 084 633 322 0.30  10.69 34.37 16.47 76.05 27.16 45.06 39.36
Bt3 90-120 6.5 5.07 3.64 24.7 0.27 046 062 6.50 6.63 050  14.25 24.02 23.76 59.21 38.01 38.27 37.49
Bt4 120-150 6.5 4.86 3.62 24.8 0.14 033 058 4.88 4.29 043  10.18 26.91 5.52 37.43 15.70 37.09 64.84
Bt5 150-180 6.5 4.87 3.60 25.0 0.17 147 053 536 5.82 0.35 12.06 20.73 7.36 38.15 19.42 32.79 62.10
Bt6 180-210 6.5 5.18 3.77 227 0.16 068 095 6.61 9.43 0.19 17.18 7.31 5.29 36.69 22.47 24.49 76.46
Bt7 210-240+ 6.5 6.19 5.00 571 0.21 223 068 774 2157 032 3031 0.38 23.69 45.62 54.00 30.69 56.13
Notes

CEC by Sum = Sum. Bases + E.A. pH 8.2

ECEC
BSP

= Sum. Bases + E.A. KCl

= (Sum. Bases/Sum.CEC) * 100
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\1

fuiu  AuEn (mw)  ARu WeAu®  Tasea¥a® Ufjisensiu

130iige Audmdes-guns vinls, wiindui 12

Ap 0-40/48 7.5YR 4/6, 5/8 LS mo, m, sbk 6.5
BA 48-58/65 5YR 5/8 LS mo, m, sbk 6.7
Bt1 65-85/88 2.5YR 4/8 SCL mo, m, sbk 5.8
Bt2 88-130 2.5YR 4/8 SCL mo, m, sbk 6.1
Bt3 130-165 2.5YR 4/8 SCL mo, m, sbk 6.4
Bt4 165-200+ 2.5YR 4/8 SCL mo, m, sbk 5.7
Bt4 165-200+ 2.5YR 4/8 SCL mo, m, sbk 5.7

‘dl }_a & 2 & A lil
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Particle Size Analysis Téxtural class
Horizon Depth Sand Silt Clay (USDA)
{cm.) < % ' >

Ap 0-40/48 80.48 16.06 3.46 loamy sand
BA 48-58/65 T PDENS 1188 8.24 loamy sand
Bt1 65-85/88 70.46 9.26 20.28 sandy clay
Bt2 88-130 66.73  10.61  22.66 sandy clay
Bt3 130-165 63.97 11.05 24.98 sandy clay

Bt4 165-200+ 63.97  11.58 = 24.45  sandyclay
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Horizon Depth Field pH 1:5 EC15 OM Exch.Bases Sum. EA.. EA CEC BSP1
(cm.) pH H20 KCl1 Na Mg Ca K  Bases KcCl pH82 pH7.0 bysum. ECEC
(uS/cm.) % < meq/100 g soil > %
Ap 0-40/48 6.5 5.6 4.6 31 1.65 0.09 1.00 124 0.25 2.58 0.33 3.49 2.07 6.07 291 42.45
BA 48-58/65 6.7 5.6 4.6 12 0.28 0.05 086 073 0.17 1.82 045 4.79 2.05 6.79 2.26 26.77
Btl 65-85/88 5.8 5.3 4.1 10 0.21 0.03 055 = 027 0.13 0.98 1.19 11.55 3.62 12.52 2.17 7.80
Bt2 88-130 6.1 53 4.2 7 0.27 0.02 1.64 1.03 0.12 2,81 0.94 11.34 3.88 14.15 374 15.84
Bt3 130-165 6.4 53 4.2 7 0.15 0.01 1.68  0.57 0.13 2.38 1.08 9.35 3.49 11.73 3.46 20.28
Bt4 165-200+ 5.8 5.0 4.1 13 0.09 0.02 1.50  0.17 0.12 1.81 1.23 10.99 4.58 12.81 3.04 14.16

Notes
CEC by Sum = Sum. Bases + E.A. pH 8.2

ECEC = Sum. Bases + E.A. KCl

BSP = (Sum. Bases/Sum.CEC) * 100

Ly
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