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Weed Infestation and Effective Weed Control
in Direct-Seeded Rice
Kim, HH"*., S.G. Lee”, J.C. Lee*, LM. Song*, C.W. Shin*, C.S. Moon* and J.Y. Pyon**

ABSTRACT

This experiment was conducted to investigate weed infestation and to determine effective weed
control methods in direct-seeded rice.

Twenty two weed species occurred in dry- and water-seeded rice, which was mainly composed
of annual weeds. Dominant weed species in dry-seeded rice were Cyperus difformis, Echinochloa
crus-galli, Aneilema keisak and Digitaria sanguinalis in discending order. Dominant weed species
in water-seeded rice were E. crus-galli, C. difformis, Monochoria vaginalis and Scirpus juncoides.
E. crus-gaili emerged at 7 days after sowing. In water-seeded rice, E. crus-galli emerged at S5 days
after sowing, and M. vaginalis, S. juncoides and C. difformis at 8~10 days after sowing. Mean
days to emerge important weeds was 20 days in dry-seeded rice and 13 days in water-seeded rice.

Leaf development of weeds was faster than that of rice in dry-seeded rice. In water-seeded rice,
E. crus-galli was more vigorous than rice, but leaf development of other weeds were slower than
that of rice.

Changes in number of weeds and dry weight of weed species varied depending upon weed
species in the direct-seeded rice. Dry weight of weeds were increased greatly from 30 days to 60
days after sowing in dry-seeded rice. Number of weeds tended to increase up to 40 days after
sowing drastically, and then trend of the increase was dull thereafter. Dry weight and number of
weeds increased up to 20~60 days after sowing in water-seeded rice.

Most effective herbicide treatments was foliar application of cyhalofop/bentazon at 20 days Zifter
sowing followed by fenoxaprop/bentazon at 45 days after sowing in dry-seeded rice. All herbicide
treatments except foliar applications were very effective to control weeds in water-seeded rice.
Slight phytotoxicity was observed in foliar applied fenoxaprop/bentazon at 45 days after sowing in

water-seeded rice, but it did not affect rice yield.

Key words : Direct-seeded rice, weed infestation, weed control, herbicide, phytotoxicity.
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Table 1. Application rates and time of herbicides tested in direct-seeded rice.

Herbicides (gR;;ia) tAiEE:ﬁc(ngog)
Dry paddy fields
Pendimethalin/molinate fb cyhalofop/pretilachlor/bensulfuron 275 fb 519 5 fb 35
Pendimethalin/propanil fb pyrazosulfuron/thiobencarb 250 fb 1521 15 fb 35
Cyhalofop/pendimethalin fb benfuresate/bensulfuron 149 fb 48 15 fb 45
Cyhalofop/bentazon fb fenoxaprop/bentazon 195 fb 153 20 fb 45
Pendimethalin/propanil fb pyribenzoxim 250 fb 3.0 15 fb 45
Flooded paddy fields
Pyrazosulfuron/molinate/simetryn fb cyhalofop/pretilachlor/bensulfuron 161.1 fb 519 10 fb 35
Bensulfuron/molinate fb pyrozosulfuron/ benthiocarb 155.1 fb 152.1 15 fb 35
Cyhalofop/molinate/azimsulfuron fb cyhalofop/bentazon 109.5 fb 195 15 fb 45
195 fb 153

Cyhalofop/bentazone fb fenoxaprop/bentazon

25 fb 45




Table 2. Emergence and dominance of weeds occurred in direct-seeded rice.

Dry-seeding Water-seeding
Weed species Emer- No. of Dry Domi- Emer- No. of Dry Domi-
gence weight nance gence weight nance
date weed/m® g/mz) (%) date weed/m’ (g/mz) (%)
Echinochloa crus-galli June 6 29 76.5 248 May 20 119 4339 81.3
Cyperus difformis May 22 544 87.4 28.3 May 25 129 36.3 6.8
Cyperus serotinus June 1 85 433 14.0 June 1 6 3.04 0.6
Aneilema keisak June 15 68 19.5 6.3 May 29 28 3.1 0.6
Digitaria sanguinalis May 25 33 16.9 55 - - - -
Rorippa islandica June 5 12.6 4.1 - - - -
Bidens tripartita June 10 3 12.2 4.0 - - - -
Scirpus juncoides June 12 94 9.7 3.1 May 24 88 18.7 35
Eragrostis mulicaulis June 13 48 6.5 2.1 - - - -
Ludwigia prostrata June S 11 3.7 1.5 June 5 2 038 0.1
Fimbristylis miliacea June 4 63 4.7 1.2 - -
Eleocharis kurguwai June 14 12 0.9 0.3 June 3 7 1.74 03
Monochoria vaginalis  June 12 24 0.9 0.3 May 23 88 339 6.4
Others - 94 13.8 4.5* - 24 2.94 0.4**
Sum 1117 308.6 - - 491 534 -

* Lindernia micrantha, Cardamine lyrata, Lindernia procumbens, Poa sphondylodes, Chenopodium album,
Rotala indica, Portulaca olerace Cyperus orthostachyus, Scirpus fluviatilis
** Scirpus fluviatilis, Lindernia procumbens, Rotala indica Lindernia micrantha
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Fig. 1. Growth ol important weeds and rice at early
growth stage in dry-seeded rice.
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Fig. 2. Growth of important weeds and rice at carly
growth stage in water-seeded rice.
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Table 3. Changes in weed growth in direct-seeded rice in dry paddy fields.

Weed species

Days after sowing
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10 20 30 40 60
E. crus-galli Number of weeds* 32 8.0 233 19.4 29
Dry weight** 0.18 392 11.9 30.7 76.5
C. difformis Number of weeds - 68 288 512 544
Dry weight - 1.45 894 61.4 874
C. serotinus Number of weeds - 83 20.9 68.2 85
Dry weight - 1.1 3.0 20.5 433
A. keisak Number of weeds - - 1.7 59.2 68
Dry weight - - 0.08 124 19.5
D. sanguinalis Number of weeds 4 9 15.8 26.3 33
Dry weight 0.21 1.19 2.64 7.92 16.9
R. islandica Number of weeds - 2 7.7 8.2 9
Dry weight - 0.45 1.73 6.38 12.6
B. tritartita Number of weeds - - 1.0 3.0 30
Dry weight - - 201 7.4 12.2
S. juncoides Number of weeds - - 30 87.2 94
Dry weight - - 053 6.12 9.7
E. mulicaulis Number of weeds - - 45 41.4 48
Dry weight - - 3.34 3.54 6.5
L. prostrata Number of weeds - 3.1 6.7 9.5 11
Dry weight - 0.08 0.18 2.19 37
F. miliacea Number of weeds - 9.3 35.8 59.2 63.0
Dry weight - 0.09 0.32 2.96 47
R. indica Number of weeds - - 42 9.2 38
Dry weight - - 0.31 2.76 3.57
Others (10 species) Number of weeds 4.5 8.2 39.2 759 128
Dry weight 0.11 0.42 0.73 11.01 12.21
* Number/m’ ** gm’
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Table 4. Changes in weed growth in direct-seeded rice in flooded paddy fields

Days after sowing

Weed species

10 20 30 40 60
E. crus-galli Number of weeds* 24 89 125 109 119
Dry weight** 1.84 374 70.6 398 434
C. difformis Number of weeds 8.4 76 110 132 129
Dry weight 0.14 1.08 3.28 34.2 36.3
M. vaginalis Number of weeds 14.2 39 51.7 91 88
Dry weight 0.06 0.84 1.54 254 33.98
S. juncoides Number of weeds 16.2 87 103 70 88
Dry weight 0.08 1.01 2.96 14.1 18.7
A. keisak Number of weeds - 0.3 0.8 i5 28
Dry weight - 0.01 0.03 1.54 31
C. serotinus Number of weeds - 1.0 2.5 4 6
Dry weight - 0.08 0.1t 1.06 3.04
E. kuroguwaia Number of weeds - 0.2 0.3 6 7
Dry weight - 0.01 0.01 0.84 1.74
S. fluriatilis Number of weeds - 0.1 0.3 3 3
Dry weight - 0.02 0.0t 0.64 1.28
Others Number of weeds 6.8 9.9 1.1 23 33
Dry weigh 0.05 0.06 0.03 0.96 293
* Number/m" ** gfm’
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Cyhalofopfbentazon Me *}2} 3% 23} Fenoxaprop/
bentazon Dc A A 2 2]2] 29 90%2] uvlA F.3}

Al AEF o 59 Bt FHast dAbo] Ay
%131, Pyribenzoxim 73 < i}a]o{] Ax Azke}l 7
& o8 FANE Bt #F FExo] W 4
FEFoll FEF¥E A 103;_9] ofsfy &
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2o 88%7} 7% 64kg/l0aS Bolch.
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v 22} 4 2] Fofl= Fenoxaprop/bentazon 2lel]l 2o whE FraxwbA &3E :Absiict
Table 7. Influence of herbicides on phytotoxicity, growth and yield of dry-seeded rice.
Seedling Phytotoxicity(0-9)* Plant height .
.. Yield
Herbicides stand K/ 102 Index
(Nojm)  Ist 2nd 30DAS  60pAs  (ke/10a)
Pendl'methalmjmohr!ate fb cyhalofop/ 148 | 0 165 483 Si6a** o8
pretilachlor/bensulfuron
Pendimethalin/propanil fb )
E 1 . .
pyrazcsulfuron/benthfocarb 139 0 17.1 47.6 528 100
Cyhalofop/pe.ndxmet‘halm fb 142 0 0 175 472 $16a 08
benfuresate/bensulfuron
Cyhalofop/bentazon b 141 0 2 169 467  53la 100
fenoxaprop/bentazon
Pendimethalin/propanil fb 139 0 l 168 471 528 100
pyribenzoxim
Hand weeding 142 - 17.2 48.1 529a 100
138 - - 15.3

Umreated control

43.1 64b 12

* Phytotoxicity was observed at 10 days after application.
** Means followed by a common letters are not significantly different at 5% level by DMRT



Table 8. Influence of herbicides on phytotoxicity, growth and yield of water-seeded rice.

Seedling  Phytotoxicity(0-9)* Plant height(em)  yioiq

Herbicides stand 0 Index
(NoJjm®) st 2nd 30DAS 60DAS (ke/102)

Pyrozosulfuron/molinate/simetryn .

fb cyhalofop/pretifbensulfuron 170 0 0 198 332 533a o8

Bensulfuron/molinate fb

pyrazosulfuron/benthiocarb 165 0 0 18.9 54.3 526a 97

Cyhalofop/molinate/azimsulfruon .

fb cyhalofop/bentazon 181 0 1 19.2 52.1 529a 97

Cyhalofop/bentazon fb 161 1 3 187 513 536 99

fenoxaprop/bentazon

Hand weeding 175 - - 19.2 54.9 S544a 100

Untreated control 160 - - 19.4 492 39b 7

* Phytotoxicity was observed at 10 days after application.

** Means followed by a common letters are not significantly different at 5% level by DMRT
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