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Soil Fertility of Highland for Rice Cultivation of Ethnic Groups in Chiang Mai,
Chiang Rai, Mae Hong Son and Nan
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ABSTRACT

The purpose of this research was to evaluate the paddy soil fertility on highland of the Northern
region of Thailand. The questionnaire was used as the tool to accumulate the research data. The sample
groups were the community leaders, farmers, or the villagers who planted rice for their own consumption
from 201 villages. The data was analyzed to find out the frequency, percentage, median, percentile,
mean, minimum, maximum, standard deviation while the soil samples were taken for analysis.
The results revealed that the paddy soil in Chiang Mai, Chiang Rai, Mae Hong Son and Nan showed
strongly acidic (pH=5.39+0.73) and high level of organic matter (3.84+1.68%), available phosphorus
(36.19+50.62 mg/kg) and exchangeable potassium (158.81+122.74 mg/kg). The 65.17% of soil texture
was sandy clay loam. The median rice production yields in Chiang Mai, Chiang Rai, Mae Hong Son
and Nan were 310, 300, 300 and 297 kg/rai, and the terrace paddy production yields were 450, 500,
400 and 450 kg/rai respectively.
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Table 1 Percentage of ethnic groups in Chiang Mai, Chiang Rai, Mae Hong Son and Nan

Ethnic group Amount Percentage
Chiang Mai
- Native Thai 3 7.70
- Karen 52 64.20
- Palang 2 2.47
- Hmong 1 1.23
- Lua 1 1.23
- Lahu 3 3.70
- Lisu 5 6.17
- Akha 3 3.70
- Live a variety of ethnic groups 11 13.58
Chiang Rai
- Mien 4 10.00
- Karen 3 7.50
- Hmong 13 32.50
- Lahu 9 22.50
- Lisu 2 5.00
- Akha 6 15.00
- Live a variety of ethnic groups 3 7.50
Mae Hong Son
- Native Thai 4 10.00
- Karen 15 37.50
- Lahu 14 35.00
- Lisu 2 5.00
- Live a variety of ethnic groups 5 12.50
Nan
- Native Thai 3 7.50
- Khmu 2 5.00
- Hmong 2 5.00
- Lua 27 67.50
- Live a variety of ethnic groups 6 15.00
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Table 2 Chemical properties of paddy soil in Chiang Mai

Organic matter Available P Exchangeable K
pH (1 1) 1/ 2/ 3/
n = 81 (%) (mglkg) (mglkg)
Mean 5.33 3.41 45.75 166.41
Maximum 7.90 4.97 190.00 567.00
Minimum 4.00 1.72 3.00 21.00
SD 0.74 0.87 41.84 109.56
Note: " = Walkley and Black method (Walkley & Black, 1934)
% = Bray Il method (Bray & Kurtz, 1945)
% = Extracted with NH,OAc pH 7.0 (Pratt, 1965)
Table 3 Texture of paddy soil in Chiang Mai
Soil texture" Amount Percentage
Loamy sand 6 7.41
Sandy clay loam 10 12.35
Sandy loam 65 80.25

Note: ¥ = Pipette method (Na43LAT1zW @AM, 2540)
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Table 4 Chemical properties of paddy soil in Chiang Rai

Organic matter Available P Exchangeable K
pH (1 1) 1/ 2/ 3/
n =40 (%) (mglkg) (mglkg)
Mean 5.37 3.31 22.36 118.93
Maximum 7.22 4.94 158.00 313.00
Minimum 4.25 1.76 3.00 29.00
SD 0.55 0.97 26.62 71.51
Note: " = Walkley and Black method (Walkley & Black, 1934)
? = Bray Il method (Bray & Kurtz, 1945)
% = Extracted with NH,OAc pH 7.0 (Pratt, 1965)
Table 5 Texture of paddy soil in Chiang Rai
Soil texture" Amount Percentage
Loam 1 2.50
Loamy sand 1 2.50
Sandy clay loam 12 30.00
Sandy loam 26 65.00

Note: " = Pipette method (Na33LATLHa®, 2540)
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(Wb 2.00-371.00 un./nn.) uazlnunadoud
waniasuldlufniade 196.37 + 121.19 an./
nn. 3aagluinmeigs (WF 33.00-505.00 un./
nn.) (Table 6) waziitadulasgrulngidudn
Twlunae Tauaz 32.50 LazauiIninioatlu
N7y Tauas 32.50 (Table 7)
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Table 6 Chemical properties of paddy soil in Mae Hong Son

Organic matter Available P Exchangeable K
pH (1:1)
n = 40 (%)" (mglkg)” (mglkg)”
Mean 5.68 3.16 46.13 196.37
Maximum 8.24 4.98 371.00 505.00
Minimum 4.61 0.95 2.00 33.00
SD 0.86 1.05 86.20 121.19
Note: = Walkley and Black method (Walkley & Black, 1934)
% = Bray Il method (Bray & Kurtz, 1945)
% = Extracted with NH,OAc pH 7.0 (Pratt, 1965)
Table 7 Texture of paddy soil in Mae Hong Son
Soil texture" Amount Percentage
Clay 1 2.50
Clay loam 5 12.50
Loam 7 17.50
Sandy clay 1 2.50
Sandy clay loam 13 32.50
Sandy loam 13 32.50

Note " = Pipette method (Na93LAT W@, 2540)

2.4 JIRINUWIN

=3 s 1 a v 1 v
mtumama@u’l,uuﬂaam’;"l,ma:m”nm

ﬁg}m ﬁim"'um'mga 562-1,300 LUATAN
5

o

Qs

QUUINZLRUIBNEIT 314U 40 %yj’ﬂ”m

o

13 @1UR 8 811N THIIRIAUI ﬁuﬁﬂgmﬂj”n

uniada fd1UfAToau 1ade 5.28 + 0.64
(Wit 4.36-7.69) Buniuiagluduiais 2.70 +

1.18% %aﬁ'@aglummﬁqa (W& 0.07-4.87%)

Table 8 Chemical properties of paddy soil in Nan

Wosnosamiudszlomiluduiaiy 23.75 +
25.18 uN./NN. ai’@agjslummsﬁgd (N&8 2.00-
121.00 n./nn.) uazlwunsdoufiuanaowle
Tudulady 118.54 + 86.00 un./nn. inaglu
\nouaigs (Ao 24.00-421.00 wn./n.) (Table 8)
wazitadulassaulngiduduindunsey
Ja8az 67.50 (Table 9)

Organic matter Available P Exchangeable K
pH (1 1) 1/ 2/ 3/
n =40 (%) (mg/kg) (mg/kg)
Mean 5.26 2.70 23.75 118.54
Maximum 7.69 4.87 121.00 421.00
Minimum 4.36 0.07 2.00 24.00
SD 0.64 1.18 25.18 86.00

Note: ¥ = Walkley and Black method (Walkley & Black, 1934)
% = Bray Il method (Bray & Kurtz, 1945)
¥ = Extracted with NH,OAc pH 7.0 (Pratt, 1965)
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Table 9 Texture of paddy soil in Nan

Soil texture" Amount Percentage
Loamy sand 1 2.50
Sandy clay 1 2.50
Sandy clay loam 11 27.50
Sandy loam 27 67.50

Note: ¥ = Pipette method (Na43LA51zWa, 2540)
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Table 10 Chemical and physics properties of paddy soil in Chiang Mai, Chiang Rai, Mae Hong Son

and Nan

Chemical and physics

Amount Percentage
properties of paddy soil
pH (1:1)
extremely acid (<4.5) 12 5.97
very strongly acid (4.5-5.0) 42 20.90
strongly acid (5.1-5.4) 89 44.28
moderately acid (5.5-6.0) 28 13.93
slightly acid (6.1-6.5) 15 7.46
Neutral (6.6-7.3) 9 4.48
slightly alkaline (7.4-7.8) 3 1.49
moderately alkaline (7.9-8.4) 3 1.49
strongly alkaline (8.5-9.0) - -
very strongly alkaline (>9.0) - -
Organic matter (%)
Low (<1.5) 23 11.44
Medium (1.5-3.5) 74 36.82
High (>3.5) 104 51.74
Available P (mg/kg)
Low (<10) 59 29.35
Medium (10-25) 62 30.85
High (>25) 80 39.80
Exchangeable K (mg/kg)
Low (<60) 32 15.92
Medium (60-90) 39 19.40
High (>90) 130 64.68
Soil texture
clay 1 0.50
clay loam 5 2.49
loam 8 3.98
loamy sand 8 3.98
sandy clay 2 1.00
sandy clay loam 46 22.89
sandy loam 131 65.17
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Table 11 Varieties of upland rice
Rice varieties Yield (kg/rai) Recommend

Khao’Luang San-Pah-Tawng 582 <1,000 meters above mean sea level

Jow Lisaw San-Pah-Tawng 391 <1,000 meters above mean sea level

Nam Roo 247 1,000-1,400 meters above mean sea level

Jow Haw 210 <1,000 meters above mean sea level

Khao Pong Krai 243 800-1,250 meters above mean sea level
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