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To Increased Soil Productivity by Fertilization

in Rice-Soybean Cropping System
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ABSTRACT

Three on-farm testing of soybeans were conducted in upper northern of Thailand in 1997-2000. The first
test was to compared soil productivity improvement in 3 groups of available-P scil. (These were, 1) 12-98 ppm in
44 farmers field, showed that Bradyrhizobium inoculation gave soybean yield of 259 kg/rai, which produced 18
percentage higher than that of un-inoculation, 2) trace -11 ppm in 28 farmers field, showed the application by
broadeasting of 0-46-0 {20 kg/rail gave 260 kgfrai, 13 percentage higher than that of no fertilizer application and 3)
0-12 ppm in 25 farmers field, found that fertilizer 0-46-0 produced 14 percentage higher than that of 16-20-0,
12-24-12 and 15-15-15 application at 15-30 kg/rai, all of the testing also showed the net profit were increased. The
second was fertilizer application test. A fertilizer 16-20-0 {25 kg/rai) and rock phosphate (200 kg/rai) were applied for
rice in rainy season. In dry season, 0-46-0 (20 kgfral) was applied for soybean. These two treatments showed
available-P in the soil were increased to be 1-2 ppm and 18-23 ppm and gave soybean vield of 290 and 345 kg/rai
respectivity, 97 and 135 percentage higher than that of no fertilizer application in the cropping system (147 kg/rai).
The third was the test to reduce the chemical use by using rice straws mulching reptace herbicide
spraying+Bradyrhizobium+cow manure {300 kg/rail covered seed sown gave a yield at 418 kgfrai which produced
34% higher mean yield than that of the traditional method, that to burned rice straw and without mulching. It can be
concluded that sail productivity for soybean could be improved by increasing available-P in the soil up to 12 ppm,
or over. The fertilizer application in the rice-soybean cropping system, was to apply fertilizer 16-20-0 or rock
phosphate for rice in rainy season. In dry season, fertilizer 0-46-0 should be applied and Bradyrhizchium inoculation

is necessary or farm manure is used for cover soybean seed sown.
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Tabie 1 Soybean yield {(kg/rai} in 66 farmers field at differences level of available soil P

Province available soil P Farmers Average vield Relative yield
{ppm) {(number) (kg/rai) (%)
Chiangmai
trace-6 6 167 75
15-43 6 279 125
local yield 12 223 100
Prae
Trace-7 7 224 T
11-29 12 332 114
local yield 19 292 100
Nan
59 4 251 79
12-68 5 374 17
local vield 9 319 100
Lampang
trace-11 9 214 82
14-36 6 335 128
local vield 15 262 100
Chiangrai
trace-9 6 208 83
16-27 5 302 120
local yield 11 251 100

local yield : average vield in farmer field where growing soybean without fertilizer application
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Table 2 Soybean yield (kg/rai} cost (baht/rai) cost per unit (baht/kg) and net profile (baht/rai) of soybean growing

in 3 differences range of available-P in the soll,

Avai.P Field trial Yield Cost Net profit
Treatment
{ppm) {number) {kg/rai) {baht/rai) (baht/kg) (baht/rai)
12-98 44 Ur-inoculated 220 1,330 6.0 849
Rhizobium-inoculated 259 1,370 5.29 1,264
0-11 28 Rhizobium-inoculated 231 1,436 6.22 878
Rhizobium-+ 260 1,657 6.27 937

Fertilizer 0-46-0 "

0-12 18 Fertilizer * 16-20-0 243 1,591 B.55 a41
12-24-12, 15-15-15
Fertilizer 0-46-0 277 1,684 5.97 1112

" at 20 kg/rai
“ at 15-30 kg/rai
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Table 3  Soybean yield and yieid component in the testing fertilizer application in Rice-Soybean cropping system,

in 2000, at Lampang province

Treatment Yield Harvested hill number Pod number
(kg/rai) thill/rai) {pod/plant)
T1PO 147 ¢ 21,700 69¢
T2P0 181 ¢ 22,160 B2¢
T3P0 163 ¢ 20,500 10.7 be
TP 257 b 20,800 169 b
P2P1 290 ab 20,700 141b
T3P1 345 g 20,800 208 a
average 230 21,100 12.9
CV (%) 15.45 503 18.29
F-test *E Ns b
LSD .05 54 1,599 38

In a column, mean followed by a common letter are no significantly different at the 5 % level by DMRT
T1 = Rice growing without fertilizer application

T2 = Rice growing with 16-20-0 at 25 kg/rai

T3 = Rice growing with rock phosphate at 200 kg/frai and 46-0-C at 10 kg/rai

PO = Soybean growing after rice harvested, without fertilizer application

P1 = Soybean growing after rice harvested, with 0-46-0 at 20 kg/ral
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Table 4 Soybean yield in the testing to reduce the chemical use for soybean production, in 2000, at Lampang

province.
Treatment Yield {kg/rai)
Site 1 Site 2 Average

T1 (Rh+Ma+Mulc.) 427 a 414 & 418 a
T2 (Rh+TSP+in.+Mulc.) 363 ab 313b 338 be
T3 (Rh+SFC+In.+Mulc) 410 a 350 b 380 ab
T4 (Herbicide) 283 b 339k Mec

Average 369 354 363

CV (%) 10.65 737 9.23

F-test " *e s

LSD .05 63 42 48

In a column, mean followed by a common letter are no significantly different at the & % level by DMRT
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Rh = Brady rhizobium inoculation

Ma = farm manure at 300 kg/rai {covered the seed hill)

TSP = triple super phosphate (0-46-C : N-P205-K20) broadcasting at 20 kg/rai
SFC = sugar filter cake at 250 kg/rai (covered the seed hill)

In = insect control

Herbicide = post-emergent herbicide

Mulcn = rice straw mulching by without burning
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