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Weed Population and Rice Yield in Organic Rice-Green
Manure Crops Rotation System

Bongsu Choi', Weon-Tai Jeon, Yong-Hwan Lee, Min-Tae Kim, Sun-Pyo Eum
Gae-Jung Oh, Hyun-Suk Cho, Tae-Seon Park and Ki-Yeong Seong®

ABSTRACT The use of green manure crop is one of the methods for alternative of chemical fertilizer
as well as maintain of soil sustainability, therefore we evaluated the effect of green manure crops on rice
growth and weed occurrence in rice-green manure crop double cropping system. The treatments consisted
of incorporation of hairy vetch, barley or combined hairy vetch and barley without any agrochemical or
fertilizer. In hand weeding, rice yield in hairy vetch only or hairy vetch and barley incorporated fields was
attained by 90% and 93% of the conventional practice, respectively, while the value in barley incorporated
fields was just 79%. Although the rice yields were lower than the hand weed control, similar trends in
non-weed control were observed among all treatments. At maximum tillering stage, occurred weeds in hairy
vetch, barley or hairy vetch and barley incorporated fields were five, five and two species, respectively,
while those in conventional practice were six species. Also, the dry weight of weeds in hairy vetch and
barley incorporated fields was decreased by 33% and 53% compared to it of conventional practice, while
the value in hairy vetch and barley incorporated field was increased by 34%. Among all treatments,
although occurrence density of Echinochloa crus-galli was lower than another weed species, the dry weight
of it significantly increased. These results suggested that although continuous incorporation of proper
amount of legume green manure crops was possible to productivity insurance of crop, but to attain it was

essential to the effective management of weeds.

Keys words: green manure; organic rice; paddy weed; rice yield.
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Table 1. Biomass production and nitrogen content of green manure crops cultivated in paddy field.

Fresh weight Dry weight Input nitrogen
Crops 1 1 -1
(Mg ha’) (Mg ha’) (kg ha”)
Hairy vetch (HV) 17.1 29 106
Barley (B) 49 12 14
Hairy vetch+Barley (HV+B) 17.2 4.5 98
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Fig. 1. Effect of green manure crops on rice growth in weed control and non-weed control.
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Table 2. Effect of different green manure crops on yield components and rice yield in weed control and non-weed control.

Crons Panicle number Spikelet number ~Percent ripened 1000-grain Yield Yield
P per plant per panicle grains (%) weight (g) Mg ha') index
------------- Hand weeding -------------
Conventional 110 a" 112.8 ab 68.1 b 235 a 472 a 100
Hairy vetch 10.7 a 108.5 ab 714 ab 223 ¢ 441 a 93
Barley 7.8 b 1165 a 743 a 230 b 371 b 79
Hairy vetch+Barley 112 a 1047 b 68.3 b 224 ¢ 425 a 90
------------ Non-weed control ------------
Conventional 85 a 110.8 ab 67.2 ns 238 a 353 a 100
Hairy vetch 83 a 1173 a 67.4 ns 228 b 355 a 101
Barley 6.8 b 947 b 55.5 ns 2250 191 ¢ 54
Hairy vetch+Barley 93 a 100.8 ab 61.2 ns 214 ¢ 293 b 83

"Means with the same letter in a column are not significantly different at 0.05 probability level.
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Table 3. The effect of different green manure crops on population

transplanting in paddy field.

and growth of weeds occurred at 35 and 70 days after

35 DAT" 70 DAT
Parameters Weed species
Conv’ HV B HV+B Conv. HV B HV+B
Cyperus serotinus Rottb. (U =H-5A) 125 8 38 - 54 2 50 -
Echinochloa crus-galli P. Beauv. (£3]) 10 7 15 12 4 2 5 3
Lindernia dubia Pennell (7]=12]%) 552 - - - 64 - - -
No. of Wf;ed Ludwigia prostrata Roxb. (¢]%8}5) 50 123 107 282 17 7”2 40 163
(plants m™)  Monochoria vaginalis K. Presl (Z2704]) 85 50 25 - 42 31 13 -
Scirpus juncoides Roxb.(&F o] 18 o]) 42 7 15 - 20 11 16 -
Total 8632 195b 200 b 293b 202a 118b 125b 167ab
Cyperus serotinus Rottb. (U=HHEAR) 37 1 6 - 76 1 35 -
Echinochloa crus-galli P. Beauv. (£3) 19 6 20 50 24 16 26 27
) Lindernia dubia Pennell (7]=2]%) 14 - - - 4 - - -
Dry jelght Ludwigia prostrata Roxb. (91¥]4}E) 11 30 9 120 61 100 21 411
(g m”) Monochoria vaginalis K. Presl (22718]) 37 29 4 - 46 40 11 -
Scirpus juncoides Roxb.(Z3 o] 18] o]) 9 2 2 - 22 12 20 -
Total 127 ab 67b 42b 170a 232b 168bc 113c¢c 438a

"Days after transplanting.
DTreatment codes are described in table 1.

YMeans with the same letter in a row are not significantly different at 0.05 probability level.
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Fig. 2. The distribution by morphological classification of occurred weeds after incorporation of different green manure crops
in rice field without weed control. Treatment codes are described in table 1.
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