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Abstract: Due to the current situation of rice prices decline. Management of production factors, especially the
use of fertilizers by farmers, is important in agricultural practice. The objective of this research was focused to
study the effect of green manures and fertilizer managements on yield, nutrient uptake and the economic return
of rice cv. RD47 cultivated in Ayutthaya soil series. The experiment was arranged in a factorial in randomized
complete block design with three replications. The first factor consisted of no green manure (A1), mungbean
(A2) and soybean (A3). The second factor consisted of no fertilizer (B1), chemical fertilizers at the same rate of
nutrients from organic fertilizers at 500 kg/rai (B2) and organic fertilizer at 500 kg/rai (B3). The results showed
that the application of soybean as a green manure with organic fertilizer gave the highest yield (1,048.0 kg/rai).
In addition, the highest nutrient uptake both seeds and whole plants (10.5, 2.4 and 3.7 kg N-P-K/rai in seed and
15.4, 3.2 and 23.4 kg N-P-K/rai in whole plant). However, when considering the economic return, it was found
that the treatment of soybean as the green manure with chemical fertilizer gave the highest economic return
(9,242.78 baht/rai). Soil properties after harvest were found that the use of mungbean as green manure with

chemical fertilizer tended to maintain the highest soil fertility.
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Table 1. Physical and chemical properties of soil used in the experiment before plantation

Particle size (%) Soil EC, oM Total N Avail. P Exch. K
Sand Silt Clay pH (dS/m) (%) (%) (mg/kg) (mg/kg)
2.00 38.72 59.82 4.89 1.30 4.83 0.29 27.67 139.31

Texture class Clay

EC,: saturated electrical conductivity; OM: organic matter; Total N: total nitrogen; Avail. P: available phosphorus; Exch. K:

exchangeable potassium

Table 2. Properties of organic fertilizer used in the experiment

Total N (%) Total PO, (%) Total K,O (%) OM (%)
Analytical result 2.25 0.52 1.87 30.35
Standard value' >1.0 >0.5 > 0.5 > 20
pH EC,.,, (dS/m) C:N ratio Gravel (%)
Analytical result 8.1 5.86 8:1 0
Standard value' 5.5-8.5 <10 < 20:1 <2

! Department of Agriculture (2005)

64



narastlailaNtansannunisannsilanananan n1samlisinains

URSNARALILNUNIGLATHNATRIT9NUE n147 MlgnlugaRuassen

Table 3. Effect of green manures and fertilizer management on growth, yield and yield component of rice

Straw
Height Tillers per 100 grain Infertile ) Grain yield
Methodology ] ; ) ] o weight v
(cm) plant weight (g) grains (%) (kg/rai)1 (kg/rai)
Green manures (A)
No green manure (A1) 95.88 ° 3.50 2.79° 6.16 ° 649.6 ° 619.2°
Mungbean (A2) 101.50 472 2.80° 8.50 " 712.0° 720.0°
Soybean (A3) 98.88° 4.11 2.83° 10.70 ° 758.4° 931.2°
F_test * % nS * * % *% *%
Fertilizer management (B)
No fertilizer (B1) 97.56° 4.00%® 2.78° 8.12 622.4° 691.2°¢
Chemical fertilizer (B2) 105.22 ° 472° 2.82° 9.03 838.4° 824.0°
Organic fertilizer (B3) 93.50 ¢ 3.16° 2.82° 8.12 644.8"° 756.8 °
F-test ** ns * ns * **
Interaction (AxB)
A1B1 95.50 * 3.83° 2.74 6.11° 616.0 ° 553.6 °
A1B2 99.83 ™° 4.16° 2.82 5.56° 809.6 740.8 °%°
A1B3 92.33°¢ 2.50° 2.81 6.80° 523.2°¢ 565.5 %
A2B1 99.50 °° 3.50° 2.79 7.08° 680.0 *° 728.0 °%
A2B2 112.50° 6.67 ° 2.80 9.19 % 854.4° 772.8 >
A2B3 92.50 ¢ 4.00° 2.80 9.24 % 601.6 ¢ 660.0
A3B1 97.67 * 4.66 *° 2.82 11.45° 614.4° 790.4 *°
A3B2 103.33° 3.33° 2.83 12.34° 852.8° 942.4 %
A3B3 95.66 *° 433° 2.85 8.23% 808.0 % 1,048.0 °
F_test * % *% nS * *% * %k

' Means within the same column followed by the same letters indicate no significant differences among treatment using by DMRT,

*** Significant different at 0.05 and 0.01 probability levels,
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Table 4. Effect of green manures and fertilizer management on nutrient uptake in rice

Grain (kg/rai)'

Straw (kg/rai)’ Total (kg/rai)’

Methodology
N P K N P K N P K
Green manures (A)
No green manure (A1) 67° 15° 22° 43° 06 148° 110° 21° 171°
Mungbean (A2) 77°  16°  24° 48° 06 1627 125° 23° 187°
Soybean (A3) 94° 20° 37% 42° 06 173 137% 287 207°
Fotest o o o . ns o o o o
Fertilizer management
(B)
No fertilizer (B1) 72° 16° 24° 39° 05° 139° 112° 22° 164"
Chemical fertilizer (B2) 8.8° 1.8° 28° 55° 07% 197% 143" 26° 225°
Organic fertilizer (B3) 73°  18° 28° 33° 06° 147° 117° 25* 176"
Fotest o . o o o o o o o
Interaction (AxB)
A1B1 619 13° 20° 41™ 06% 127° 102° 19° 148°
A1B2 81°% 7™ 25 55%® 7% 202 137% 25 227°
d
A1B3 60°¢ 14° 22° 32° 05° 114° 92° 19° 136"
A2B1 75% 45%  23% 44™ 06 154% 119 22 1817
A2B2 87% 17> 25 64% 08* 198 151%* 25% 224°
A2B3 69 16™ 25 36% 06 131° 106% 22% 156°
A3B1 81°% 20" 330%™ 32° 05° 134° 113°° 25% 164°
A3B2 96* 20% 32™ 46 07* 190° 143%° 27* 223°
A3B3 105%  24% 377 49" 082% 196° 154% 32° 234°
Fotost o . . x o o o o o

' Means within the same column followed by the same letters indicate no significant differences among treatment using by DMRT,

* ** Significant different at 0.05 and 0.01 probability levels, ™ not significant
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Table 5. Effects of green manures and fertilizer management on some soil properties after plantation

Organic matter Total nitrogen Available Exchangeable
Methodology (%) (%)’ phosphorus potassium
(mg/kg)' (mg/kg)'
Green manures (A)
No green manure (A1) 4.88° 0.26 19.93 ¢ 121.5°
Mungbean (A2) 5.26 ° 0.28 24.85° 121.0°
Soybean (A3) 487" 0.27 22.99° 142.0 °
F-test > ns * *
Fertilizer management
(B)
No fertilizer (B1) 4.94° 0.27 21.27° 128.9°
Chemical fertilizer (B2) 4.94° 0.27 23.84° 129.2°
Organic fertilizer (B3) 5.13° 0.28 22.66 " 126.4°
F-test o ns * *
Interaction (AxB)
A1B1 459° 0.25° 17.31° 137.1%
A1B2 4.94° 0.26 ™ 20.92 > 128.0 °*
A1B3 512 % 0.27 ** 2157° 89.4°
A2B1 5.31° 0.28 % 23.28° 105.3 >
A2B2 5.30° 0.29° 27.90° 131.3%°
A2B3 517 % 0.28 23.38° 126.3 *°
A3B1 491" 0.27 *° 23.23° 144.3°
A3B2 4.60° 0.25° 22.70° 128.2 %
A3B3 5.10 % 0.28% 23.05° 153.6°
Ftest o o o o

' Means within the same column followed by the same letters indicate no significant differences among treatment using by DMRT,

* ¥ Significant different at 0.05 and 0.01 probability levels, ™ not significant
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Table 6. Effects of green manures and fertilizer management on production cost and economic returns

Production Income of legume  Income of rice  Total income  Gross profit
Methodology
cost (baht/rai) (baht/rai) (baht/rai) (baht/rai) (baht/rai)
Green manures (A)
No green manure 700 - 5,003.13 5,003.13 4,303.13
(A1)
Mungbean (A2) 850 2,898.09 5,817.60 8,715.69 7,865.69
Soybean (A3) 880 3,171.68 7,524.09 10,695.77 9,815.77
Fertilizer management (B)
No fertilizer (B1) 700 - 5,584.90 5,584.90 4,884.90
Chemical fertilizer 1,385 - 6,657.92 6,657.92 5,272.92
(B2)
Organic fertilizer 4,200 - 6,114.94 6,114.94 1,914.94
(B3)
Interaction (AxB)
A1B1 700 - 4,473.08 4,473.08 3,773.08
A1B2 1,385 - 5,985.66 5,985.66 4,600.66
A1B3 4,200 - 4,569.24 4,569.24 369.24
A2B1 850 2,935.24 5,882.24 8,817.48 7,967.48
A2B2 1,535 2,786.62 6,244.22 9,030.84 7,495.84
A2B3 4,350 2,974.40 5,332.80 8,307.20 3,957.20
A3B1 880 3,067.35 6,386.43 9,453.78 8,673.78
A3B2 1,565 3,193.19 7,614.59 10,807.78 9,242.78
A3B3 4,380 3,256.11 8,467.84 11,723.95 7,343.95
Provided: Fertilizer 46-0-0 = 11.20 baht/kg, Fertilizer 16-20-0 = 13.35 baht/kg, Fertilizer 0-0-60 = 18.45 baht/kg, Organic fertilizer = 7.00

baht/kg, Land preparation = 300 baht/rai, Rice seed cost = 20 baht/kg, Mungbean seed cost = 30 baht/kg, Soybean seed
cost = 20 baht/kg, Grain price = 8.08 baht/kg, Mungbean price = 24.77 baht/kg and Soybean price = 15.73 baht/kg

2 aiim AununnInsH@nviniu 850 uaz 880 Lw/ls
dvsuiadenuazianaes musay Tnedurnmds
ugiadien 150 U uaziamies 180 uam nelida
wiaeui]aNgansaniunisldiladuniad (A3B3) 1
Wilselannnisnedinouazdageiiganinfy
11,723.95 u/l3 Wnenduse lfanainnisznading
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13 weiflfununisuangeiigawiniy 4,380 uan/ls
&T\nfmﬁﬂﬁn@uﬁunummﬁmLLéﬁq%wudmﬁﬁ%ﬁ‘lﬁ
naRBLLIUgITdaRensINIE dawaedullafitan
$anfiunslailaindl (A3B2) Sl HARaLILNUVAN
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