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ABSTRACT

Soil fertility under the rainfed paddy field conditions was evaluated during 1992-1996. Data was
obtained from 9 provinces in the upper noith of Thailand : Chiang Mai, Chiang Rai, Phayaa, Mae Hong Son,
Lamphun, Lampang, Phrae, Nan and Uttaradit. The Majority of 269 soil samples analysed was defined with
moderate level of soil fertility having 1.5-3.5% organic matter. Available phosphorus was lower than 10 ppm
while the moderate level of 60-90 ppm of extractable potassium was detected. The soil pH was moderately
acidity with 5.1-6.0 and soil texiure were sandy loam, clay loam and loam. Response of chemical fertilizer,
16-20-0 at the rate of 0, 15, 25 and 35 kg/rai, was study in rice variety RD 6 in 4 type of soil series :
Phan/Hang Dong (Tropaqualfs )}, Chiang Rai (Paleaqualfs), Mae Sai (Tropaqualfs) and Mae Rim (Paleaqualgs).
The highest average yield of 596 kg/rai was obtained from 25 kg/rai in Phan/Hang Dong series. The average
yield of 564, 508 and 416 kg/rai were observed in Chiang Rai. Mae Sai and Mae Rim series with the
application of 35, 25 and 35 kg/rai, respectively. Maximum fertilizer response in Phan/Hang Dong Chiang
Rai, Mae Sai and Mae Rim soil series was analysed using the Cate-nelson Model. Results revealed maximal,
580 kg/rai with the application of 19 kg/rai of feriilizer to the Phan/Hang Dong soil seties resulting in the
return of income of 2,139 baht/rai. To a lesser extent, the yield of 516, 494 and 380 kg/rai were obtained
21, 17 and 30 kg/rai of fertilizer to Chiang Rai, Mae Sai and Mae Rim soil series with the 1,736, 1,641
and 945 baht/rai return of income, respectively. The analysis on the effect of critical level of soil organic
matter on fertilizer response using the 2-means discontinuous model showed that highly response of fertilizer

was obtained from the soil with organic matter lower than 1.69%.
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Table 1. Area of main soil series in 9 provinces in the upper North,

. Soil series

Provinces

Ph/Hd 6y Ms Mr
Chiang Mai 423 681 45,070 15440 248,171
Chiang Rai 919480 664,720 66,750 106,240
Phayao 257,757 26,132 203,117 95818
Mae Hong Son L110 - 159 35,745
Lamphun 20,944 43,801 35813 139,118
Lampang 109,038 9,791 49,897 243,063
Phrae 70,057 68,050 73,163 63,875
Nan 511,380 3,950 - 43,500
Uttaradit 51,375 74,713 62,325 2713
Total 2364,822 936227 506,664 978,243

(24%)*  (113%) (5.8%)  (12.8%)

* percentage of total soil series in the upper north
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Fig. 1. Estimation of nutrient requirement with linear response and

plateau Model (LRP).
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Table2. Chemical analysis for organic matter (%) in rainfed paddy

soil in the upper north.
Provinces Soil  Organic matter (% of soil samples)
samples <15 1535 >35
Chiang Rai 49 4 78 8
Chiang Mai 20 25 &0 15
Phayao 25 L0 56 4
Mae Hong Son 6 6 56 38
Lamphun 18 17 & -
Lampang 47 51 49 -
Phrae 63 65 35 -
Nan 25 32 68 -
Uttaradit 6 83 17 -
Total 269 L mmemnrmemn AYELAZE e mmmmmm e >
37 56 7

Table3. Chemical analysis for available phosphorous (ppm) in
rainfed paddy soil in the upper north.

Provinces Soil Phosphorous (% of soil samples)
samples <10 10:25 >25
Chiang Rai 49 53 37 20
Chiang Mai 20 30 .t 50
Phayao 25 56 24 20
Mae Hong Son 16 12 38 50
Lamphun 18 3] 78 I
Lampang 47 57 2 1
Phrae 63 100 - -
Nan 25 &0 28 12
Uttaradit 6 50 50 -
Total 269 Cossssmmmmmnoon QYEIAFE wrmmmmmmmmmenn>
48 34 18
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Tabled. Chemical analysis for extractable potassinm (ppm) in
rainfed paddy soil in the upper north.

Provinces Soil Potassium (% of soil samples)
samples <60 60-90 >9%0
Chiang Rai 49 55 38 7
Chiang Mai 2 25 60 15
Phayao 25 40 56 4
Mae Hong Son 16 6 56 38
Lamphun 18 17 8 -
Lampang 47 51 49 -
Phrae 63 65 a5 -
Nan 25 32 68 -
Uttaradit 6 8 17 -
Total 269 Commmmmmm e ee AVETARE ——rmmmmm >
42 51 7

Table 3. Chemical analysis for soil pH in rainfed paddy soil in the

upper north.
Provinces Soil pH (% of soil samples)
samples  4.0-50 5160 6170 >7.1
Chiang Rai 49 53 47 - -
Chiang Mai 20 35 35 30 -
Phayao 25 8 76 16 -
Mae Hong Son I6 6 50 38 6
Lamphun 18 17 61 2 -
Lampang 47 6 49 36 9
Phrae 63 37 38 25 -
Nan 25 16 76 8 -
Uttaradit 6 3 33 33 -
Total 269 e —— — AVEIAZE —-—-mmesemne>
24 52 26 1
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Wuu (coarse textured soils)
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416 m./13 ﬁi‘femﬂu 35, 25 uag 35 nn./ 13 @y
16 (Table 7) sziiwigadnwitulinanfaden
1]"'1563"1n'i':'qﬂﬁmwm:aﬂuﬁuﬁaghmmamwm@
TUF Tamaﬁa:gnﬁ:ﬁwﬁmn M ldauiinana
gananytoid snwasfududuwionsumigady
51qain1sdne g iaw

myllanziminauauassailulasi cate-
Nelson Mode!
nnmneasauisluduuigadiag ild
m'm’hé'ﬂ‘nﬂ‘nﬁ'lﬁuam‘ﬁﬂgaqm%uagﬁuﬁﬁu
ﬂuﬁ’ld’ﬁ'muwfum mnﬁ}’a;‘;aé’anﬁﬂf{mmm

undiaseilasitues Cate-Nelson Model
(Cate and Nelson, 1965) Lﬁ‘aﬂiztﬁumﬁﬂﬂﬂaga
q@ﬁﬁnmmsm:@aumaq‘l@? uwazlnandag
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FINHAMTIATIZE WU gadurIunian
a9 oy wiane uezwiIn dntseauausd
@iaf;ugaﬁqﬂﬁé‘mq 18.83, 21.15, 16.64 us:
29.35 filantudals ﬁwﬁmﬂ#ﬂulm:ﬁui{ ma
razlinan@e 580, 516, 494 usx 380 Alaniu
dald uazlimamauunu 2,136, 1,736, 1,641

uaz 945 umaals Musa (Table 8)

Table 6. Chemical properties of main soil series.

Soil series OM P{ppm) K(ppm) Texture
Phan/Hang Dong 226-3.6 59 53-79 loam
Chiang Rai 1.7-:24 9-10 44-59 clay loam
Mae Sai 16238 10-18 24-36 loam
MaeRim 1,120 46 75-82  sandy loam

Table7. Grain yield as affected by chemical fertilizer rates in
main soil series.

Soil series Fertilizer rate 16-20-0 (kg/rai)

0 15 25 35
Phan/Hang Dong 452 556 596 589
Chiang Rai 37 481 502 564
Mae Sai 380 478 508 496
Mae Rim 280 334 391 416

Table 8, Analysis of maximum rate of fertilizer in main soil series

by Cate-Nelson Model.
Soil series Fertilizer Yield Profit
(kg/rai) (kg/rai) (Baht/rai)
Phan/Hang Dong 18.83 580 2,139
Chiang Rai 21.15 516 1,736
Mae Sai 16.64 494 1,641
MaeRim 2935 380 945

16-20-0 : 5,400 Baht/ton, Ammonium sulfate : 3,600 Baht/ton
Rice hull: 5.5 Baht/kg
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(correlation cofficient, r) u&1AYN1aaHEN
dua e 95 wafidud e r = 0.44* Tay
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wafidud (Table 9) usaslwifiud misladuadl
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Buniudagidinin 1.69 wefifudarnisn
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fuwnhduluae 9 Smdamamiianaunn
daulngiuSumdunisiaguunas (1.5 -
3.5%) Woawosafliiudrzlosdifusumfidn
i1 10 ppm dmlnunaBouiivinmagluseay
1hunana (60 - 90 ppm) UHAenAuamlngiin
funsaunad (pH 5.1 - 6.0) usziladuiiuau

FIunTe Ausnuniien uasfiniin

Table 9. Caiculation of coefficient of determination (r2) and critical level of s0il-OM using the 2-means discontinuous

model.
No. location Soii Yo Y max Relative oM Partition R?
series {(kg/rai) (kg/rai} yield (%) {%0)

1 Phrae Ms 357 558 64 1.11 -

2 Phayao Cr 354 527 67 127 [.11-1.27 348

3 Lampang Cr 216 406 53 1.56 1.27-1.56 24.40

4 Phayao Mr 302 492 61 1.57 1.56-1.61 3471

5 Lampang Ms 406 595 68 1.61 1.61-1.66 3169

6 Phrae Mr 436 576 76 1.66 1.66-1.68 1832

7 Phrae Mr 320 573 5% 1.68 1.68-1.69 38724

8 Lampang Ms 539 695 78 1.69 1.69-2.29 19.02

9 Phrae Cr 427 595 72 229 229-241 19.02
10 Phrae Cr 410 511 80 241 241-241 734
11 Phrae Ms 436 616 71 241 241-2.43 626
12 Phrae Ms 405 616 66 243 243-247 9.53
13 Lampang O 433 628 69 247 247-261 1042
4 Lampang Ph 462 628 74 261 2.61-2.67 7.12
15 Phrae Ms 431 582 74 267 2.67-2.76 402
16 Phayao Hd 454 626 73 276 2.76-2.83 247
17 Phrae Ms 467 695 67 283 2.83-3.13 1.37
18 Phrae Ms 448 596 75 313 3.13-3.30 0.02
19 Phayao Hd 411 558 74 330 3.30-3.67
20 Phrae Hd 432 620 70 367

Max R? = 38.72 critical level lies between 1.68-1.69%
r= 0.44%
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