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Soil Characteristics of Order Ultisols and Alfisols in Litchi Grove,
Fang District, Chiang Mai Province
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ABSTRACT: This research was conducted to compare soil characteristics of order Ultisols on 3
representative areas and order Alfisols on 3 representative areas in litchi grove, Fang district, Chiang
Mai province. These included soil morphology, physicochemical properties, soil fertility assessment
and evaluation of suitability for litchi cultivation. The results showed that most soils were deep to
very deep having clay accumulated layers in their subsoils. Soil textures were loamy sand to sandy
clay loam in top soils and sandy clay loam to clay in subsoils. The top soils of Ultisoils contained
high gravel contents. Bulk density in top soils of Ultisols was higher than Alfisols, and lower in
subsoils. Soil reaction, organic matter content, cation exchange capacity, base saturation percentage,
soil nutrient retention and fertility assessment in top soils and subsoils of Ultisols were lower than
Alfisols. The suitability assessment implied that litchi grove on Ultisols had poor suiltability, while
these on Alfisols were the better.
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Table 1. Environmental setting of litchi grove

Order Pedon Coordinate Elevation (m) Parent material Soil profiles
(age-years) Slope (%)
Ultisols 1 0529068 E 480 residuum from granite A-BA-Bt1-Bt2-Bt3-BC-Cr-R
(litchi 10 years) 2195959 N 10 8/13-17/23-37-50-79-112/124-150/165-205+
Ultisols 2 0529054 E 480 residuum from granite A-Bt1-Bt2-Bt3-Bt4-BC-C1-C2
(litchi 15 years) 2195894 N 8 10/12-32/40-53-79-99-140-175-200+
Ultisols 3 0529132E 475 residuum from granite A-BA-Bt1-Bt2-Bt3-Bt4-Bt5-Bt6-Cr
(litchi 20 years) 2195951 N 12 16-35/38-57-84-102-130-160-180/198-205+
Alfisols 4 0531350E 580 residuum from granite A-BA- Bt1-Bt2-Bt3-Bt4-Bt5-Bt6-BC
(litchi 10 years) 2193421 N 12 8/10-20-32-52-68/80-99-126/130-158/170-203+
Alfisols 5 0529822 E 500 residuum from granite A-BA- Bt1-Bt2-Bt3-Bt4-Bt5-BC1-BC2
(litchi 15 years) 2194169 N 12 11/13-23-44/50-63/70-89/93-110/115-130/134-157-200+
Alfisols 6 0529925 E 510 residuum from granite A1-A2-BA-Bt1-Bt2-Bt3-Bt4-BC1-BC2
(litchi 20 years) 2194007 N 8 13-27-40-68-88-115/120-155/165-184-200+
ANUANIINLNINTDIAY UFunungnluduRuLUIaIa UA LAY
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Figure 1. Soil profiles of litchi grove
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Figure 2. Distribution trend with depth of soil physical properties in litchi grove.
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Figure 3. Distribution trend with depth of soil chemical properties in litchi grove.
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Table 2. Soil fertility assessment of litchi grove

Order

Pedon

Horizons

Depth

oM"  Avail. P?  Avail. K¥ CECY B.S.” Sum of Soil
(cm) (g/kg) (mg/kg) (mg/kg) (cmol(+)/kg) (%) score rating

Ultisols 1 Topsoil® 0-10 219(3) 658(5) 1636(5) 49(1) 44.7 (3) 17 M
Subsoil”  10-118  9.2(1)  46(1) 161.3(5) 8.7(2) 10.9 (1) 10 ML

Ultisols 2 Topsoil 0-11 221(3)  30(1) 2222(5) 4.4(1) 57.3 (4) 14 M
Subsoil 11140 85(1)  0.7(1) 2525(5) 7.5(2) 11.5 (1) 10 ML

Ultisols 3 Topsoil 0-16 305(4) 14.8(3) 22925 6.0(2 46.5 (3) 17 M
Subsoil 16-189  11.1(2) 2.0(1) 2985(5)  6.1(2) 15.6 (1) 11 ML

Alfisols 4 Topsoil 0-9 50.1(5) 3.0(1) 566.6(5 11.8(3) 51.3(4) 18 MH
Subsoil 9-203+ 13.0(2) 0.8(1) 2007(5) 7.8(2) 39.7 (3) 13 M

Alfisols 5 Topsoil 0-12 38.7(5) 46(1) 367.0(5) 10.7(3)  50.4 (4) 18 MH
Subsoil  12-200+ 10.3(2) 12(1) 1858(5)  7.6(2) 47.0 (3) 13 M

Alfisols 6 Topsoil 0-27 304 (4) 88(2) 3159(5) 11.1(3)  54.9(4) 18 MH
Subsoil  27-200+ 11.6(2) 12(1) 2344(55) 7.5(2) 36.8 (3) 13 M

Remarks: OM"= organic matter, Avail. P*= available phosphorus, Avail. K’= available potassium, CEC*= cation

exchange capacity, B.S.”= base saturation percentage, Topsoil’= A horizon, Subsoil”’= B horizon, 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), (OM(g/
kg) : <10=1, 10-15=2, 15-25=3, 25-35=4, >35=5; Avail. P(mg/kg) : <6=1, 6-10=2, 10-15=3, 15-25=4, >25=5;
Avail.K(mg/kg) : <30=1, 30-60=2, 60-75=3, 75-90=4, >90=5; CEC(cmol(+)/kg) : <5=1, 5-10=2, 10-15=3, 15-
20=4, >20=5; B.S.(%) : <20=1, 20-35=2, 35-50=3, 50-75=4, >75=5; (1)= low, (2)= moderately low, (3)= medium,

(4)= moderately high, (5)= high)

mmmmﬂLﬂﬁlﬁmmmi@muzﬁmmiﬂﬁw
(ﬂmmmm’mﬂ'imﬂgﬁﬁwm, 2544) (Figure 3e)
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Anag ludusuAvweanmaad (Soil Survey Staff,

2014) (Figure 3f)
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Badwisedngluau  Aracuquanilasy
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Figure 4. Soil nutrient accumulation in litchi grove.

msnniiusInaImsluAu
HANTTATUININAIANLALE68IM T IU
A (Figure 4) wudn nnainiiugunsadng luau
AABANTINANIDIS UL AUSATTRAE (WADL 1, 2
uay 3) NiFunu 31.2, 34.1 uay 47.7 wnny
nfusals dousdusumuLeaiaaad (Waaw 4, 5
WAy 6) N3uN04 63.9, 56.8 WAY 68.7 LWNNY
nfumals (Figure 4a)
nsiniAuASUaRluARAa R ANENA A
1098 UALAUS AT NSNS 18.1, 19.8 LAY

27.7 wnnznfusials diususuAvLeaiTaadi
BNy 37.1, 33.0 uaz 39.8 wwnnznfusals
(Figure 4b)

Uunadlulnsiauianunludunass
wihfnvesdusuAUsanTaadNLTNM 1,562.1,
1,705.1 uaz 2,384.0 Alansurals daususumu
ueadlTeadiliuins  3,195.1, 2,840.9 uay
3,433.7 ilansusials (Figure 4c)
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sials (Figure 4d)

Wunnulnuna @ andidulss loaila
AURARANEN AR UALANS AN TN TN
509.8, 972.5 Uaz 1,154.4 Alansumals daususy
AulaateadiUTN0 965.1, 943.2 Uaz 1,192.7
Alansusials (Figure 4e)
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