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Effective Weed Control in Direct Seeded Rice on
Puddled Paddy Surface of Southern Region

Tae-Seon Parkl*, Hong-Kyu Park, Sin-Koo Kang, Bon-Il Ku, Min-Kyu Choi,
Keong-Bo Lee and Jae-Kwon Ko

ABSTRACT This study was conducted to find the effective management of main weeds including
herbicide-resistant Echinochloa oryzicola, Scirpus juncoides and Monochoria vaginalis in direct seeded rice
on puddled paddy surface. The dominant dominances in direct seeded rice on puddled paddy surface were
increased for three years between 2009-2011. In weed distribution in 2011, the occurrence density of S.
juncoides decreased greatly, but it of E. oryzicola increased especially as compared with it of 2009.
Benzobicyclon, mesotrione and pyrimisulfan were effective to sulfonylurea(SU)-resistant S. juncoides and
M. vaginalis at 5 and 12 days after seeding, however, the efficacy of bromobutide to sulfonylurea-resistant
M. vaginalis was decreased slightly at 12 days after seeding. And carfentrazon and pyrazolate were
ineffective to S. juncoides. In direct seeded rice on puddled paddy surface which ACCase and ALS
inhibitor-resistant E. oryzicola was not occurred, benzobicyclon+penoxsulam+pyrazosulfuron-ethyl ET,
bromobutide+imazosulfuron+metamifop GR, and flucetosulfuron+mesotrione+pretilachlor GR showed the
control effect over 94% to main weeds included sulfonylurea-resistant S. juncoides and M. vaginalis. The
E. oryzicola dominating in direct seeded rice on puddled paddy surface were not any affected to the survival
by treatment with recommended doses of cyhalofop-butyl and penoxsulam tested. The ACCase and ALS
inhibitor-resistant E. oryzicola was effectively controlled by mefenacet and fentrazamide up to the 2nd leaf
stage. In direct seeded rice on puddled paddy surface domiating coincidentally by herbicide-resistant E.
oryzicola, S. juncoides and M. vaginalis, “one-shot herbicide” included with mefenacet, fentrazamide,
penoxsulam and metamifop could’t be used because of low control effect or rice injury. The sequential
treatment of benzobicyclon+thiobencarb SE and bensulfuron+mefenacet+thiobencarb GR controlled

effectively the herbicide-resistant E. oryzicola, S. juncoides and M. vaginalis in direct seeded rice on
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puddled paddy surface. The days required by the 3rd leaf stage of herbicide-resistant E. oryzicola, S.

Jjuncoides and M. vaginalis in direct seeded rice on puddled paddy surface seeded in May 20 shortened

by 4 days as compared with it of June 10.

Key words: direct seeded rice on puddled paddy surface; herbicide; resistant; weed.
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Table 1. Dosages of cyhalofop-butyl and penoxsulam used in greenhouse study.

Herbicide Dosage(g a.i. ha')
Cyhalofop-butyl 0, 50, 100, 250", 500, 1,000
Penoxsulam 0, 6, 12, 30, 60, 120

YRecommended use rates are shown in boldface.

Table 2. Herbicides mixed with ACCase and ALS inhibitors treated at 3.5 leaf stage of Echinochloa oryzicola in greenhouse

study.

Herbicide

Dosage(g a.i ha')

Benzobicyclon+metamifop+azimsulfuron(0.7+0.3+0.05) % GR"
Benzobicyclon+pyriminobac-methyl+imazosulfuron(4+0.6+1.5)% SC”
Benzobicyclon+penoxsulam+imazosulfuron(3.5+0.42+1.5)% SC

Flucetosulfuron+imazosulfuron(0.05+0.25)% GR

210+90+15

200+30+75

175+21+75
15+75

Table 3. Herbicides with modes of action different from in greenhouse study.

Ll Dosage Application timing
Herbicide" (g a. i ha’l) (Leaf stage)
Oxadiazon 12% EC 480 0.5
Pyrazolate 36% SC 1,800 0.5
Pretilachlor 14% EC 560 0.5
Benzobicyclon+thiobencarb(2.5+30)% SE 100+1,200 0.5
Benzobicyclon+fentrazamide+Bensulfuron(4+6+1.02)% SC 200+300+51 1,2, 3
Benzobicyclon+mefenacet+bensulfuron(4+20+1.02)% SC 200+1,000+51 1, 2,3
Benzobicyclone+cafenstrole+pyrazosulfuron-ethyl(0.6+0.8+0.07)% GR 180+240+21 1,23

YEC : Emulsifiable concentrate; SC : Suspension concentrate; SE : Suspension emulsion, GR : Granule.
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Table 4. Change of main weeds per m’” in direct seeded rice on puddled paddy surface during three years since 2009.

Weed species1>

2 . Simpson Simpson
Year M.v S.j Ek Eo Cd Total . o
dominance diversity
————————————— Number per m”-----------
2009 160 132 26 8 5 342 0.319 0.681
2010 374 86 17 37 2 523 0.407 0.593
2011 342 42 7 214 - 612 0.537 0.463

UNumber was measured 30 days after seeding.

*M.v : Monochoria vaginalis, S.j : Scirpus juncoides, E.k : Eleocharis kuroguwai, E.o : Echinochloa oryzicola, L.p. : Ludwigia

prostrata. C.d : Cyperus difformis.
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Table 5. Efficacy of alternative herbicides to sulfonylurea-resistant Scirpus juncoides and Monochoria vaginalis under

greenhouse.
Efficacy(%)
.. Rate . . L
Herbicide (@ ai ha') S. juncoides M. vaginalis
5DAS" 12DAS 5DAS 12DAS

Benzobicyclone 35 100 100 100 100
Bromobutide 3.0 100 100 97 83
Carfentrazone 0.25 87 46 100 100
Mesotrione 38 100 100 100 100
Pyrazolate 36 100 53 100 100
Pyrimisulfan 0.67 100 100 100 100

DAS" : days after seeding.

Table 6. Efficacy of main “one-shot herbicides” included with effective herbicides for control of sulfonylurea-resistant
Monochoria vaginalis and Scirpus juncoides in direct seeded rice on puddled paddy surface.

Rice injury2>

.. 1 . .

Herbicide Eo S.J My P.h Al Total 0-9)
Benzobicyclon+penoxsulam+pyrazosulfuron-ethyl ET’ 98 98 96 95 100 98 1
Bromobutide+imazosulfuron+metamifop GR 95 98 91 92 100 94 1
Flucetosulfuron+mesotrione+pretilachlor GR 96 100 97 100 100 98 2
Bensulfuron-methyl+pyriminobac-methyl GR(contrast) 95 25 17 100 100 39 1

YE.0 : Echinochloa oryzicola, S.j : Scirpus juncoides, M.v : Monochoria vaginalis, P.h : Polygonum hydropiper. A.i : Aeschynomene

indica.

PRice injury : O(no injury0, 9(completely dead); “ET : Effervesent tablet, GR : Granule.
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Table 7. Survival rates of resistant and susceptible Echinochloa
oryzicola to different dosages of cyhalofop-butyl and
penoxsulam under greenhouse.

Dosage

Herbicide (e ai ha’l) Resistant Susceptible
Cyhalofop-butyl 0 100 100
50 100 100
100 100 30
250" 100
500 92
1,000 77
Penoxsulam 0 100 100
6 100 100
12 100 10
30 100
60 75
120 0 0

YRecommended use rates are shown in boldface.
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Table 8. Survival rates to ACCase and ALS inhibitor-included at 3.5 leaf stage of Echinochloa oryzicola under greenhouse.

Survival
IR

Herbicide (% of control)
Benzobicyclon+metamifop+azimsulfuron(0.7+0.3+0.05)% GR 87
Benzobicyclon+pyriminobac-methyl+imazosulfuron(4+0.6+1.5)% SC 90
Benzobicyclon+penoxsulam+imazosulfuron(3.5+0.42+1.5)% SC 88
Flucetosulfuron+imazosulfuron(0.05+0.25)% GR 80

YGR : Granule; SC : Suspension concentrate.
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Table 9. Survival rates by leaf stage of Echinochloa oryzicola to herbicides with modes of action different from in greenhouse

study.
Herbicide” D.ose ; Leaf stage
(g ai. ha") 05 1 ) 3
————————— survival(%)----------

Oxadiazon EC 48 0 - - -
Pyrazolate SC 1,800 0 - - -
Pretilachlor EC 560 0 - - -
Thiobencarb SE 1,200 0 - - -
Fentrazamide SC 300 0 0 8 69
Mefenacet SC 1,000 0 0 7 65
Cafenstrole GR 240 0 0 9 67

YEC : Emulsifiable concentrate, SC : Suspension concentrate, SE : Suspension emulsion, GR : Granule.
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Table 10. Control effect by type fentrazamide and mefenacet-included herbicides.

' Leaf stage
Herbicide"
0.5 1 2 3
————— survival(%)----

Benzobicyclon+fentrazamide+bensulfuron SC 0 0 15 40
Benzobicyclon+fentrazamide+bensulfuron GR 87 93 93 97
Benzobicyclon+mefenacet+bensulfuron SC 0 0 7 65
Benzobicyclon+mefenacet+bensulfuron GR 0 0 9 67

bgC - Suspension concentrate, GR : Granule.

Table 11. Control effect of main herbicides to herbicide-resistant Echinochloa oryzicola, Scirpus juncoides and Monochoria
vaginalis in direct seeded rice on puddled paddy surface.

Herbicide" Efficaey(®) Rice 1n]31)11y
Eo” Sj My Total 0-9)
Benzobicyclon+cafenstrole+pyrazosulfuron GR 84 91 100 86 3
Benzobicyclon+cyclosulfamuron+mefenacet SC 91 100 95 94 4
Benzobicyclon+fentrazamide+bensulfuron SC 90 100 91 93 4
Azimsulfuron+benzobicyclon+fentrazamide GR 54 75 82 69 3
Benzobicyclon+mefenacet+bensulfuron SC 92 100 94 96 4
Benzobicyclon+fentrazamide+imazosulfuron SC 89 95 98 92 4
Benzobicyclon+imazosulfuron+penoxsulam SC 25 93 100 67 1
Mefenacet+primisulfan SC 98 95 100 97 4
Flucetosulfuron+mesotrione+pretilachlor GR 32 90 93 71 2
Bromobutide+imazosulfuron+metamifop GR 15 93 95 62 1
Mefenacet+bensulfuron+oxadiargyl SC 95 45 87 76 2
Benzobicyclon+imazosulfuron+priminobac SC 20 100 97 68 1
Benzobicyclon+penoxsulam+imazosulfuron SC(contrast) 23 97 93 51 1

SC : Suspension concentrate, GR : Granule.
E.o : Echinochloa oryzicola, S.j : Scirpus juncoides, M.v : Monochoria vaginalis.
PRice injury : O(no injury0, 9(completely dead).
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Table 12. Effect of the weed control according to systematic application of herbicides in direct seeded rice on puddled paddy

surface dominated by herbicide-resistant weeds.

Systematic application of herbicides Efficacy by weed(%) Yield
3 DAS” 12 DAS Eo® Mv Sj Lp Total (k&/10)
Benzobicyclon+
thiobencaib SE - 51 75 6 35 54 317¢
Benzobicyclon+ . . 4
thiobencarb SE Benzobicyclon+imazosulfuron+penoxsulam SC 65 97 93 95 79 441b
Benzobicyclon+ . . . 5)
thiobencarb SE Azimsulfuron+benzobicyclon+metamifop GR 72 100 95 86 84 456b
Benzobicyclon+ Bensulfuron+mefenacet+
thiobencarb SE thiobencarb GR %6 100 L 9T %6 530a
i +1 +
i Benzobicyclon+imazosulfuron+penoxsulam 7 83 9% 28 5 335

SC(contrast)

"DAS : days after rice seeding.

E.o : Echinochloa oryzicola, S.j  Scirpus juncoides, M.v: Monochoria vaginalis, L.p : Ludwigia prostrata; ISE : Suspension

. 4) . . 5 .
emulsion; sc?: Suspension concentrate, GR?” : Granule.
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Table 13. Days required by the third leaf stage of major
herbicide-resistant weeds as affected by different
seeding date in direct seeded rice on puddled
paddy surface.

Seeding date E. oryzicola M. vaginalis S. juncoides

May 20 15.0 days 14.0 days 14.5 days
May 30 13.3 12.5 13.0
June 10 11.0 10.5 11.7

100

Efficacy (%)

S(:(I;,‘d!ilnﬁ.l dale
Fig. 1. Efficacy of weed control by benzobicyclone+penox-

sulam+bensulfuron-methyl ET at 10(-), IS(D)

and 20day(|:|) after seeding in direct seeded rice
on puddled paddy surface seeded at different date.
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