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Effects of Green Manure Crops of Legume and Gramineae on Growth Responses
and Yields in Rice Cultivation with Respect to Environment Friendly Agriculture
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ABSTRACT The agricultural techniques of environmental
friendly using the green manure crops have been required
recently more to have the safety agricultural products and
to reduce the use of fertilizers and agricultural chemicals.
The utilization of green manure crops related closely to
cropping system would be very important. The purposes of
this study are both to investigate the effects of green manure
crops of hairy vetch, legume, and rye, gramineae, and to
compare the effects between them in rice cultivation. The
hairy vetch and rye were treated as green manure crops into
paddy soil at 10 days before the rice transplanting. The
plant height was increased gradually from the maximum
tillering to the heading growth stage, showing that it was
the highest with treatment of conventional cultivation in
2007 and the highest with hairy vetch in 2008. The number
of tillers was higher with treatment of hairy vetch and hairy
vetch+rye than those with the conventional cultivation. Dry
weight was also higher with hairy vetch than that with the
conventional, while it was lower clearly in rye than those
in hairy vetch and conventional. According to the high
tilller number and spikelet number per panicle out of the
yield components relatively, the yield of rough rice was
increased to about 6% and 8% in 2007 and 2008, res-
pectively, comparing with the yield in the conventional
cultivation. Based on these results, the hairy vetch would
be a good green manure crop in rice cultivation.
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crops for two years, 2007 and 2008. (The bars represents the standard error).
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Fig. 2. Change of number of tillers at maximum tillering and heading growth stages of rices cultivated with treating the hairy
vetch and rye as green manure crops for two years, 2007 and 2008 (The bars represents the standard error).

Con : conventional, NF :

non fertilizer, HV : hairy vetch, R : rye, HV+R : hairy vetch and rye
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Table 1. Dry weights at major growth stages of rices cultivated with treating the hairy vetch and rye as green manure crops
for two years, 2007 and 2008.

Year Gsrtzggh Treatment B IS Plant t1sCs;e(g/h1ll) PA RT (;/OIE}) T/R ratio
Con" 2.98b” 3.25° 2.89 9.12¢ 2.17°
NF 431° 431° 438 13.00° 2.02°
Maximum HV 8.03° 9.47° 7.95° 25.46" 2.24°
tillering R 7.97" 7.60° 4.17° 19.74° 3.84°
HV+R 757 7.26° 4.52° 19.34° 3.33°
F-value 16.88%*  37.02%* 12.99%%  40.01%* 7.79%*
Con 10.65% 15.48% 5.97° 3.87% 9.34° 4531° 3.88°
NF 6.27° 10.15° 2.45° 1.26° 3.64° 23.77° 5.60°
, HV 13.77° 19.08" 9.37° 5.46" 11.23° 58.91° 4.29°
2007 Booting . b b ab be od .
R 6.36 10.84 6.71 3.78 5.33 33.03 537
HV+R 8.58™ 14.09% 5.04° 2.67% 7.15° 37.53" 4.24°
F-value 9.72% 5.44% 15.29%* 6.11%* 20.53%*%  13.05%* ns
Con 18.55% 22.92% 4.95° 1.92" 10.81% 59.15" 4.48"
NF 5.66° 9.65 3.87° 2.58" 4.47° 26.23¢ 4.88"
Heading HV 20.28:b 26.09; 6.85: 3.28:’ 13.932 70.43; 4.14:
R 17.45 2391 7.60 4.88 10.17 64.00 5.56
HV+R 16.98" 21.20° 4.70° 1.78° 10.47% 55.13° 4.31°
F-value  36.75%*  117.13%**  8.08** 8.35%x 10.23%%  44.57%* ns
Con 4.71° 497" 4.24* 13.92° 2.29°
NF 1.95° 2.02° 2.00° 5.97° 2.02°
Maximum HV 433" 4.67° 3.87° 12.87° 2.38"
tillering R 7.07° 5.89° 4.99° 17.96* 2.63°
HV+R 3.92° 432" 3.27% 11.51° 2.61°
F-value 17.37%%  13.43%* 7.13%* 19.43%%* ns
Con 15.73° 9.79 4.51° 2.02° 12.74° 44.80° 2.52°
NF 7.51° 4.92° 1.23° 0.18° 10.21° 24.04° 1.36°
. HV 17.65° 15.56° 6.40% 4.24° 12.12 55.97" 3.63°
2008 Booting b b b ab b b b
R 15.46 9.22 4.78 2.57 13.42 45.45 2.40
HV+R 19.01° 13.62° 6.82° 3.51% 18.24° 61.20" 2.35°
F-value 66.3%* 27.19%%  14.14%* 7.59% 1531%%  29.40%*  78.96%*
Con 15.76" 9.86" 7.89 427" 16.70° 54.14° 2.30°
NF 9.75° 5.33¢ 2.33° 1.74° 8.34¢ 27.49° 2.30°
. HV 16.73 14.29° 10.29° 5.80° 14.19° 61.30" 3.33°
Heading b b b b ¢ b ab
R 14.25 8.19 7.50 3.91 11.42 4527 2.97
HV+R 18.32° 12.74° 9.75° 4.94% 16.52° 62.28" 2.80"
F-value 9.83% 17.37%%  53.10%* 8.91%* 33.35%%  32.78%* 4.55%
1) Con : conventional, NF : non fertilizer, HV : hairy vetch, R : rye, HV+R : hairy vetch and rye

2) LB : Leaf blade, LS : Leaf sheath, CU : Culm, PA : Panicle
3) Same letter in a column are not significantly different at the 5% level by Duncan's multiple range test.

NS : Non-significance, * :

significance at P<0.05, ** :

significance at P<0.01
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Table 2. Yield and yield components of rice cultivated with treating the hairy vetch and rye as green manure crops for two
years, 2007 and 2008.

Yield components

. . Weight of . ROUR Ty index
Year Treatment Panicle No. Spike No. 1000 grains Ripening ratio yield (%)
of hill of panicle (@) (%) (kg/10a)
Con" 15" 76, 24.2, 93, 54234 100.0
NF 10y 71y 23.64 95 306.34 56.5
2007 HV 20, 98a 22.2, 92, 571.3, 105.3
R 18 72y 22.8a 93, 502.4, 92.6
HV+R 19, 70y 22.8ab 96, 527 1 97.2
F-value 5.23% 5.35% ns ns 104.58** -
Con 15 99, 26.7, 92, 561.9, 100.0
NF 11 83p 25.2, 92, 278.4, 49.5
2008 HV 21, 87ab 23.7, 89ab 606.2, 107.9
R 14y 7% 25.7a 88y 412.8; 73.5
HV+R 14y 7% 25.8. 92, 508.34 90.5
F-value 12.70** ns ns 3.05* 14.82%* -

1) Con : conventional, NF : non fertilizer, HV : hairy vetch, R : rye, HV+R : hairy vetch and rye
2) Same letters in a column are not significantly different at 5% level by Duncan's multiple range test.
NS : Non-significance, * : significance at P=<0.05, ** : significance at P=<0.01
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