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Influence of Land Use Changes and Land Use Practices on
Soil Quality at Labouya Village, Sanean Subdistrict,

Muang District, Nan Province
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Punsak Tada” and Suphathida Aumtong"

Abstract: The soil quality of various land use types was examined through evaluation of its different properties
as indicators. Soil samples were collected from 30 locations representing 4 different land use types, e.g.
secondary forest (SCF), fruit tree (FT), fallow area (FA) and mixed crop (MC) and were then analyzed for their
chemical and physical properties. Results showed that the change of land use in the highland from secondary
forest into different kinds of cultivation area, indicated much finer soil texture. Soil bulk density (Bd) was
significantly low in no-cultivated soil. For pH values, results indicated that cultivated soil were significantly lower
than SCF and FA areas. Additional results showed that soil organic matter content (OM) in cultivated areas was
lower than in SCF because the accumulation was lower than its decomposition.

Furthermore, results of the study showed that cation exchange capacity (CEC) in cultivated soil tended
to be lower than in SCF, and especially in MC. Similarly, total nitrogen was significantly low in cultivated soil
particularly in FT but in FA, available phosphorous was found to be significantly higher than the other land use
types. Meanwhile in FA, exchangeable K, Ca and Mg were highest as compared to other land use types. In this
study, however, permanganate oxidizable carbon (POC) was highest in MC, there was no reaction in POC from

the change in land use. As for soil electrical conductivity (EC), the lower values were found in cultivated areas.

Keywords: land use practices, soil quality
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Table 1 Function of CRSCs in producing quality seed, type of seed and rice variety.

Land use type symbol No. of characteristic
sample

Secondary Forest SCF 32 The secondary forest sites (30 years old) were dominated
by woody mixed trees and bamboo, and covered area
nearly 60-70 % closed canopies. Eight sites (replication)
were sampled from this land use.

Fallow Area FA 8 The fallow sites (1-3 years old) were dominated by
young bamboo and grass. Soil samplings were sampled 2
replications.

Fruit Tree FT 68 The fruit tree sites were planted with lychee, orange
and/or longan about 5-10 years old. Soil samplings were
sampled 17 replications.

Mixed Crop MC 12 The mixed crop cultivation was established about 30

years ago with upland rice and/or maize remaining

planted. Soil samplings were sampled 3 replications.

fating TN e lusy (air—dry) Wa2LA
NIUATZUNINTAUAUIUNA 0.5 LAy 2.0 NAALNAT LAY
nnaiuslettauylinnane lasaisresiuusay
qnlntliuaaniiusiaet19mu (soil core) Aae

mMaIasERaNT TR Anduaziailiiadszifiu
ATUNWAY

1. \iledu (soil texture) AATrzviunlagld
lalnsRimas (hydrometer) (Gee and Bauder ,1986)

2 ANNUUILUUTINAY (bulk density, Bd)
aufiuAaeeNalUL undisturbed  sampling Tagdgnng
Wuuuuld soil core

3. AaLunge — AnsrasAY (soil pH) tng
Fahw 1 = 141

4. 1Fanndwrizedng (OM) Awszimniag
A5n13299 Walkley and Black (1934)

5 91As1e#UT U permanganate
oxidizable carbon (POC) 1mei3s Weil et al. (2003)
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6. ﬁ?mmm’mﬂunm@nLﬂ?}lﬂuﬁa‘z@gmﬂ
(cation exchange capacity, CEC) alAseiiviing
A5n19989 Peech (1945)

7. Y3nnadlulnsiauienualufy (total
nitrogen) AAZiN1ALAT Micro Kjeldahl (Bremner
and Mulvaney,1982)

8. Usnnmuneanefadidulsslagd
phosphorus)  AtATzuninensans
FaREAUR LN NaTR Bray I
Alexander and Robertson (1970)

9. Bunulnuwnaden waaden wunili@en

(available
P83 aN19789

ﬁLL@ﬂLﬂ'ﬁlﬂuvﬁ (exchangeable potassium, calcium
and magnesium) ATz lnaN1IANAGRRL1NAY
Frauenluidaudiandifinonuiunsn-gag 7
(Jackson,1958)

10. A1 A (electrical conductivity)
TAeARAN =

1:5 Inel glass-calomel  electrode

(Anderson and Ingram, 1993).
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Figure 1 Soil particle proportions and soil texture of

different land use types.

g/cm?® Bulk Density
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b b
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SCF FA MC FT

Figure 2 Soil bulk density (Bb) of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)

Soil pH
7.0
6.0 - 2 2 i X
5.0 1 T
4.0
3.0 1
2.0 1
1.0 1
0.0 . : Land Use
SCF FA MC FT

Figure 3 Soil pH (1:1) of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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Figure 4 Soil organic matter (OM) of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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Permanganate Oxidizable Carbon
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Figure 5 Permanganate oxidizable carbon (POC) of different

land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)

cmol/kg
40.00

Cation Exchange Capacity

30.00 -

20.00 -

10.00 H

0.00 -
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Figure 6 Cation exchange capacity (CEC) of different land

use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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Figure 7 Total nitrogen of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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Figure 8 Available phosphorus of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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Figure 9 Exchangeable potassium of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)

Exchangeable Ca

cmol/kg

18.0
16.0
14.0
12.0
10.0 -
8.0
6.0 1
4.0 +
2.0 1

ab

Land Use

0.0 -

SCF FA

MC

FT

Figure 10 Exchangeable calcium of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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Figure 11 Exchangeable magnesium of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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Figure 12 Soil electrical conductivity of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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