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Effect of Various Organic Materials on Weed Control
in Environment-friendly Rice Paddy Fields

Oh Do Kwonl, Heung Gyu Parkl, Kyu Nam Anl, Yeen Leel, Seo Ho Shin'
Gil Ho Shin', Hae Ryoung Shin' and Yong In Kuk**

ABSTRACT The objective of this research was to find out the weed management techniques in
environment-friendly rice paddy fields through the study on herbicidal effects and problems of
various organic materials. This experiment was conducted under different conditions of weed
species and weed densities in environment-friendly rice paddy fields. There was no difference in
weedy efficacy on golden apple snail (GAS), paper mulching (PM), and machine weeding (MW)
between low and high weed densities. However, the effect of weed control in rice bran (RB) and
effective microorganism (EM) + molasses was higher in high weed density than in low weed
density. In general, the effect of weed control as affected by various organic materials was in the
order of GAS (97-100%) > PM (93-98%) > RB (15-80%) > EM (7-31%). GAS provided excellent
control of all weed species tested except for Persicaria hydropiper. PM gave acceptable control of
the weed species except for Echinochloa crus-galli, Ludwigia prostrata, and Eleocharis kuroguwai.
However, MW gave fair control (70% biomass reduction) of all weed species tested. BR followed
by MW or EM followed by MW treatments had similar effect on weed control compared to each
treatment alone. However, BR followed by GAS or EM followed by GAS provided 100% control
of weed species tested. The level of rice foliar injury caused by various organic materials was in
the order of GAS and MW (10-20%) > RB (10-15%) > PM and EM (5-7%). Typical symptoms
of organic materials are wilting, inhibition of growth, missing hill, and reduction of tiller. Cost for

weed control of GAS, RB, EM, and PM were 2.1, 3.1, 2.3, and 13.2 times higher than that of the
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herbicide. These data indicate that GAS was the best method for weed management in environment-
friendly rice paddy fields. Further study is required to elucidate the mechanisms underlying the rice

injury as affected by GAS.

Key words: effective microorganism; environment-friendly rice; golden apple snail; machine weeding;

paper mulching; rice bran.
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Fig. 1. Effect of various organic materials on weed control under different conditions of weed densities in environment-
friendly rice paddy fields. Sample materials are rice bran (RB), effective microorganism molasses (EM), golden apple
snail (GAS), black paper mulching (BPM), white paper mulching (WPM), and machine weeding (MW). Sample
materials were applied at 5 days after harrow (DAH) or 20 before harrow and 0 DAH for RB, 0 DAH or 0
and 5 DAH for EM, and 5 days after transplanting (DAT) for GAS. Weedy efficacy was investigated at 50
DAT. Other procedures were the same as those described in the Table 1.
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Table 1. Effect of various organic materials on weed control under low weed densities in environment-friendly rice
paddy fields.

ECCR? MOVA LUPR LIDU CYDI PEHY SCIN

Treatment” ot Weedy o Weedy ot Weedy Dry wt Weedy o Weedy  Dry  Weedy
(g m'z). efficacy” 5. efficacy 5. efficacy P) efﬁcacy o, efficacy “efficacy Wt efficacy

2 2 2 2
%) (g m’) (%) gm (%) gm’) (%) g m) (%) (g m’) (%) @ m-z) %)

RB 200 kg/10a 25 842 35 703 00 100 00 100 05 71 L1 w7 57 469
RB 200 fb 100 kg/10a L7 892 23 806 01 917 00 100 03 81 00 88 48 553
EM 20 L/10a 107 325 95 183 06 250 03 719 16 314 33267 17 283
EM 10 L fb 20 L/10a 96 395 86 266 05 375 01 875 14 400 35 333 84 220
GAS Skg/10a 0.0 100 00 100 00 100 00 100 00 100 L1 724 00 1000
WPM 08 947 07 943 00 100 01 938 02 929 06 934 07 938
BPM 00 100 06 949 01 875 00 100 00 100 00 100 00 1000
MW 10 fb 30 DAT 45 715 36 691 00 100 00 100 00 100 00 100 37 652
Untreated 15.8 - 117 - 0.8 - 1.1 - 23 - 39 - 10.7

YSample materials are rice bran (RB), effective microorganism molasses (EM), golden apple snail (GAS), black paper
mulching (BPM), white paper mulching (WPM), and machine weeding (MW).

2)Sample materials were applied at 5 days after harrow (DAH) or 20 before harrow and 0 DAH for RB, 0 DAH or
0 and 5 DAH for EM, and 5 days after transplanting (DAT) for GAS.

3)ECCR, Echinochloa crus-galli;, MOV A, Monochoria vaginalis; LUPR, Ludwigia prostrata;, LIDU, Lindernia dubia;
CYDI, Cyperus difformis; PEHY, Persicaria hydropiper; SCIN, Scirpus juncoides.

4)Weedy efficacy was investigated at 50 DAT and was calculated percentage of shoot dry weight compared to the
untreated control.
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Table
paddy fields.

2. Effect of various organic materials on weed control under high weed densities in environment-friendly rice

ECCR’ MOVA SCIN ELKU
12) Weedy? Weed Weed: Weed
Treatment Dry 5 efﬁcaZy Dry “;t efﬁcac}; Dry 'Y efﬁcac>;/ Dry v&;t efﬁcac>;

(g m”) %) (g m”) %) (g m") %) (g m %)
RB 200 kg/10a 140.5 114 6.0 492 24 49.3 4.6 29.6
RB 200 fb 100 kg/10a 132.7 16.3 7.0 40.7 15 67.6 3.6 44.9
EM 20 L/10a 145.3 8.4 9.9 15.8 39 18.3 55 16.3
EM 10 L b 20 L/10a 150.9 4.3 9.3 21.5 35 254 5.0 235
CAS 5 kg/10a 0.0 100 0.0 100 0.0 100.0 0.0 100
WPM 9.5 94.0 1.1 91.0 0.3 93.0 1.3 80.6
BPM 7.7 95.1 1.0 91.5 0.0 100.0 1.1 83.7
MW 10 fb 30 DAT 425 732 34 712 15 67.6 2.1 67.3

Untreated 158.5 - 11.8 - 47 - 6.5 -

1)Sample materials are rice bran (RB), effective microorganism molasses (EM), golden apple snail (GAS), black paper
mulching (BPM), white paper mulching (WPM) and machine weeding (MW).

2)Sample materials were applied at 5 days after harrow (DAH) or 20 before harrow and 0 DAH for RB, 0 DAH or
0 and 5 DAH for EM, and 5 days after transplanting (DAT) for GAS.

3)ECCR, Echinochloa crus-galli; MOVA, Monochoria vaginalis; SCIN, Scirpus juncoides,; ELKU, Eleocharis kuroguwai.

“Weedy efficacy was investigated at 50 DAT and was calculated percentage of shoot dry weight compared to the

untreated control.
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Table 3. Effect of systematic treatments of various organic materials on weed control under low weed densities in

environment-friendly rice paddy fields.

ECCR” MOVA SCIN Total
Treatment" Dry wt. V\feedy}) Dry wt. W'eedy Dry wt W.eedy Dry wt. W'eedy
(@ m?) efficacy (@ m?) efficacy (o m?) efficacy (@ m?) efficacy
£ (%) (%) (%) %)
RB fb MW 0.0 100 55 76.9 1.0 86.8 6.5 81.1
EM fbo MW 0.0 100 6.7 71.6 2.1 73.6 8.7 74.6
RB fb GAS 0.0 100 0.0 100 0.0 100 0.0 100
EM fb GAS 0.0 100 0.0 100 0.0 100 0.0 100
Untreated 3.0 - 235 - 7.8 - 34.3 -

YRB fb MW, rice bran (RB) 100 kg/10a at 0 DAH fb Machine weeding (MW) at 20 and 30 DAT; EM fb MW, effective
microorganism molasses (EM) 20 L/10a at 0 DAH fb Machine weeding (MW) at 20 and 30 DAT; RB fb GAS, RB
100 kg/10a at 0 DAH fb golden apple snail (GAS) 5 kg/10a at 8 DAT; EM fb GAS, EM 20 L/10a at 0 DAH fb

GAS 5 kg/10a at 8 DAT.

YECCR : Echinochloa crus-galli, MOVA : Monochoria vaginalis, SCIN : Scirpus juncoides.

3)Weedy efficacy was investigated at 50 DAT.
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Table 4. Effect of systematic treatments of various organic materials on weed control under high weed densities in

environment-friendly rice paddy fields.

MOVA?” ELKU Total
3)
Treatment” Dry wt. We'edy Dry wt. W.eedy Dry wt. eredy
(@ m?) efficacy (@ m? efficacy (@ m? efficacy
s (%) £ (%) s (%)
RB fb MW 1.3 80.6 48.0 50.2 49.3 66.4
EM fb MW 1.9 71.4 54.5 43.5 56.3 45.3
RB fb GAS 0.0 100 0.0 100 0.0 100
EM fb GAS 0.0 100 0.0 100 0.0 100
Untreated 6.5 - 96.4 - 102.9 -

YRB fb MW, rice bran (RB) 100 kg/10a at 0 DAH fb Machine weeding (MW) at 20 and 30 DAT; EM fb MW, effective
microorganism molasses (EM) 20 L/10a at 0 DAH fb Machine weeding (MW) at 20 and 30 DAT; RB fb GAS, RB
100 kg/10a at 0 DAH fb golden apple snail (GAS) 5 kg/10a at 8 DAT; EM fb GAS, EM 20 L/10a at 0 DAH fb

GAS 5 kg/10a at 8 DAT.

*MOVA, Monochoria vaginalis; ELKU, Eleocharis kuroguwai.

3)Weedy efficacy was investigated at 50 DAT.
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Table 5. Injury levels of rice plant as affected by various organic materials in environment-friendly rice paddy fields.

Treatment"” Injury” (%) Symptom
RB 200 kg (10a) 10 leaf drooping, growth inhibition
RB 200 kg fb 100 kg (10a) 10~15 leaf drooping, growth inhibition
EM 20L (10a) 5 growth inhibition
EM 10L fb 20L (10a) 5 growth inhibition
GAS 5kg (10a) 10~20 new tiller node damage, tiller inhibition
BPM 5~17 missing hill (5~7/100 hill)
WPM 5~7 missing hill (5~7/100 hill)
MW 10 fb 30 DAT 10~20 missing hill (5~10/100 hill), rice leaf and stem damage

1)RB, rice bran; EM, effective microorganism molasses; GAS, golden apple snail; BPM, black paper mulching; WPM,
white paper mulching, MW : machine weeding; DAT, days after transplanting.

2)Sample materials were applied at 5 days after harrow (DAH) or 20 before harrow and 0 DAH for RB, 0 DAH or
0 and 5 DAH for EM, and 5 days after transplanting (DAT) for GAS.

JRice injury was investigated at 20 and 30 DAT.
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Table 6. Cost of weedy control on various organic materials.

Input cost

. 1) .. 1 . 2)

Material Application rate (10a™) Price (won) (won 1 Oa'l) Index
R B 200 kg 200/kg 40,000 308
EM 20~207¢ 30,000/20 ¢ 30,000 231
GAS 5 kg 5,500/kg 27,500 211
PM 3 tube 57,000/tube 171,000 1,315

Herbicide 3 kg - 13,000 100

1)Sample materials are rice bran (RB), effective microorganism molasses (EM), golden apple snail (GAS), paper
mulching (PM), and machine weeding (MW).
?Index was calculated based on input cost of materials relative to the herbicide.
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