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Effective Weed Control in Paddy Field Simultaneously Dominated by
Herbicide-Resistant Weeds, Echinochloa oryzoicola, Monochoria
vaginalis and Scirpus juncoides
Tae Seon Park*, Hyeoun Suk Cho, Jae Bok Hwang, Bon il Ku, Hag Sin Kim,

Myung Chul Seo, Hong Kyu Park, and Keon Hui Lee
National Institute of Crop Science, RDA, Wanju-gun, Jeollabuk-do 565-851, Korea

ABSTRACT. This study was conducted to establish the effective weed management methods in rice field simultaneously
dominated by the herbicide resistant Echinochloa oryzicola, Monochoria vaginalis and Scirpus juncoides. Herbicides registered for
use before transplanting, oxadiazon 12% EC, pyrazolate 36% SC, pretilachlor 14% EC and thiobencarb 50% EC were effective until
0.5 leaf stage of herbicide resistant Echinochloa oryzoides. Herbicides registered for use after transplanting, fentrazamide 1% GR
and mefenacet 18% SC were effective until 2 leaf stage of herbicide resistant Echinochloa oryzicola and triafamone 0.98% SC was
possible to control up to 4 leaf stage. HPPD inhibitors, benzobicyclon, mesotrione and tefuryltrione SC, were simultaneously
effective to SU herbicide-resistant Monochoria vaginalis and Scirpus juncoides. Herbicides registered for use before transplanting,
benzobicyclon + oxadiargyl EC out of the tested herbicide was most effective in rice field simultaneously dominated by the
herbicide resistant Echinochloa oryzicola, Monochoria vaginalis and Scirpus juncoides. Its effectiveness rises in proportion to
flooding duration. Mazosulfuron GR, a herbicides registered for use after transplanting was most effective without phytotoxicity
until 60 days after transplanting in rice field simultaneously dominated by the herbicide resistant Echinochloa oryzicola.
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Table 1. Dose and application timing of several herbicides for
the control of ALS and ACCase inhibitor -resistant Echinochloa

oryzicola to in greenhouse.

obide Do, Ao i
Oxadiazon EC” 480 0.5
Pyrazolate SC 1,800 0.5
Pretilachlor EC 560 0.5
Thiobencarb EC 2,000 0.5
Fentrazamide GR 300 1,2,3,4
Mefenacet SC 900 1,2,3,4
Cafenstrole GR 210 1,2,3,4
Matazosufuron GR 99 1,2,3,4
Triafamone SC 49 1,2,3,4

“EC: Emulsifiable concentrate; SC: Suspension concentrate; GR:Granule.
"Leaf stage: The number of weed leaves when treating with herbicide.
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Table 2. Dose and application time of several herbicides for the
control of sulfornylurea-resistant Monochoria vaginalis and

Scirpus juncoides in greenhouse.

ot Do, ol e
Oxadiazon EC* 480 1,2,3
Oxadiargyl EC 68 1,2,3

Benzobicyclon SC 175 1,2,3,4,5
Bromobutide SC 900 1,2,3,4,5
Carfentrazone SC 60 1,2,3,4,5
Mesotrione SC 90 1,2,3,4,5
Pyrazolate SC 1,800 1,2,3,4,5
Tefuryltrione SC 196 1,2,3,4,5

’EC: Emulsifiable concentrate; SC: Suspension concentrate.
"Leaf stage: The number of weed leaves when treating with herbicide.

Table 3. Dose and application time of herbicides treated before
transplanting in rice field simultaneously dominated by the
herbicide resistant Echinochloa oryzicola, Monochoria vaginalis
and Scirpus juncoides.

Table 4. Dose and application time of herbicides treated after
transplanting in rice field simultaneously dominated by the
herbicide resistant Echinochloa oryzicola, Monochoria vaginalis
and Scirpus juncoides.

Herbicide (g Si(‘)i;-l) Ap}ﬂl;laetlon

Benzobicyclon + meferzacet 1504900425 12 DAT'

+ phenoxsulam SC
Tefurytrion + mefenacet SC 210+1,000 12 DAT
Metazosulfuron GR 600 12 DAT
Primisulfan + mefenacet SC 50+750 12 DAT
Propyrisulfuron + bromobutide GR  12.5+900 12 DAT
Benzobicyclon + metazosulfuron JB  175+100 12 DAT
Matazosulfuron + oxaziclomefone SC ~ 80+60 12 DAT
Tefuryltrion + triafamone SC 196+49 12 DAT
Oxaziclomefone + tefuryltrion SC~ 60+300 12 DAT

“SC: suspension concentrate; GR: granule; JB: jumbo.
YDAT: days after transplanting.

° 25E 72 2 YA aNE AR Bl 25U &

Herbicide (g ?_i(_);z-l) Ap}gir;ition
Benzobicyclon + thibencarb SC*  100+1,200 5 DBT”
Bromobutide + oxdiazon EC 400+400 5DBT
Oxdiazon EC 68 5DBT
Butachlor EC 2,352 5DBT
Fentrazamide + oxadiargyl SC 80+52 5DBT

“EC: Emulsifiable concentrate; SC: Suspension concentrate.
'DBT: days before transplanting.
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Table 5. Efficacy of several herbicides for the control of the ACCase- and ALS-inhibitors- resistant Echinochloa oryzicola.

Efficacy (%) by leaf stage

Herbicide D‘ose 1

(gai ha’) 0.5 1 2 3 4

Oxadiazon EC” 480 100 a* 53b - - -

Pyrazolate SC 1,800 100a 43 bc - - -

Pretilachlor EC 560 100 a 50b - - -

Thiobencarb EC 2,000 100 a 23d - - -
Fentrazamide SC 300 100 a 100 a 95a 55b 7¢
Mefenacet SC 900 100 a 100 a 98a 60 b 3c
Cafenstrole GR 210 100 a 100 a 93a 63 bc 7¢
Matazosufuron GR 99 100 a 100 a 100 a 71b 18b
Triafamone SC 49 100 a 100 a 100 a 100 a 93a

“EC: Emulsifiable concentrate; SC: Suspension concentrate; GR: Granule.

"Means with the same letters in a row did not significantly differ at 5% by DMRT.

*Temperature condition: 26.5/18.5°C (day/night) under greenhouse.

Table 6. Efficacy of several herbicides for the control of the sulfornylurea-resistant Monochoria vaginalis and Scirpus juncoides.

Efficacy (%)
Herbicide D'ose . Monochoria vaginalis Scirpus juncoides
(gai ha’) Leaf stage” Leaf stage
1 2 3 4 1 2 3 4

Oxadiazon EC* 480 100 83b* 33d - 32d  17d - -

Oxadiargyl EC 68 100 87b 32d - 25e  23c¢ - -
Benzobicyclon SC 175 100 100a 100a 63c 100a 100a 100a 100a
Bromobutide SC 900 100 100a 72c 25e 100a 100a 100a 100a
Carfentrazone SC 60 100 100a 100a 85a 8c 33b 0b 0b

Mesotrione SC 90 100 100a 100a 43d 100a 100a 100a 100a

Pyrazolate SC 900 100 100a 93ab 63c 93ab 27c O0b 0b
Tefuryltrione SC 196 100 100a 100a 73b 100a 100a 100a

“EC: Emulsifiable concentrate; SC: Suspension concentrate.
"Leaf stage: The number of weed leaves when treating with herbicide.

*Means with the same letters in a row did not significantly differ at 5% by DMRT.

*Temperature condition: 26.5/18.5°C (day/night) under greenhouse.
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Table 7. Herbicidal efficacy of herbicides treated before transplanting in rice field simultaneously dominated by the herbicide-
resistant Echinochloa oryzicola, Monochoria vaginalis and Scirpus juncoides.

Efficacy (%)
Herbicide Application time

E.o* M.v S.j Total
Benzobicyclon + oxadiargyl SC* 5DBT” 75¢c” 83b 89b 84b
Bromobutide + oxdiazon EC " 97a 100 a 100 a 98a
Oxdiazon EC " 9a 95a 35cd 65 cd
Butachlor EC " 90 ab 92 ab 26d 61d
Fentrazamide + oxadiargyl SC ! 88b 87b 2c 71c

’SC: Suspension concentrate; EC: Emulsifiable concentrate.
YDBT: days before transplanting.

*E. 0: Echinochloa oryzicola; M. v: Monochoria vaginalis; S. j: Scirpus juncoides.
“Means with the same letters in a row did not significantly differ at 5% by DMRT.

Table 8. Herbicidal efficacy according to the flooding period of herbicides treated before transplanting in rice field simultaneously
dominated by the herbicide-resistant Echinochloa oryzicola, Monochoria vaginalis and Scirpus juncoides.

Efficacy (%)
Herbicide Flooding period
E.o* M.v S.j Total
1 DATY 39 45 33 2l cw
. , 3 DAT 54 75 76 55b
Bromobutide + oxdiazon EC*
5 DAT 97 100 100 9a
7 DAT 98 100 100 99a

’EC: Emulsifiable concentrate.
YDAT: days after treatment of herbicide.

*E. o: Echinochloa oryzicola; M. v: Monochoria vaginalis; S. j: Scirpus juncoides.
“Means with the same letters in a row did not significantly differ at 5% by DMRT.
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Table 9. Herbicidal efficacy by distance from floodgate of herbicides treated before transplanting in rice field simultaneously
dominated by the herbicide-resistant Echinochloa oryzicola, Monochoria vaginalis and Scirpus juncoides.

Efficacy (%) by distance from floodgate

Herbicide 7m’ 14 m 28 m
Eo* My S.j E.o M.v S.j E.o M.v S.j
Benzobicyclon + oxadiargyl SC* 37 43 65 45 78 100 100 100 100
Bromobutide + oxdiazon EC 100 100 100 100 100 100 100 100 100

?SC: Suspension concentrate; EC: Emulsifiable concentrate.
"m: distance from floodgate.
*E. 0: Echinochloa oryzicola; M. v: Monochoria vaginalis; S. j: Scirpus juncoides.

Table 10. Herbicidal efficacy according to the dose and application time of herbicides treated after transplanting in rice field
simultaneously dominated by the herbicide-resistant Echinochloa oryzicola, Monochoria vaginalis and Scirpus juncoides.

30 DAT” 60 DAT

Herbicide . : : (k;ﬁle (l)(i-l) Phy'zg‘iogx)i city
.0 M.v Sj E.o M.v Sj
Benzog;‘;’;fé‘:{‘s’u’faﬁesfecﬂ“et " 87 97 100 33 93 100 505b" 1
Tefurytrion + mefenacet SC 91 98 100 41 93 100 494 bc 2
Metazosulfuron GR 91 100 100 87 90 100 535a 1
Primisulfan + mefenacet SC 93 83 97 91 75 100 518 ab 1
Propyrisulfuron + bromobutide GR 97 35 98 91 15 97 478 ¢ 1
Benzobicyclon + metazosulfuron JB 97 100 100 91 100 100 530a 1
Matazosulfuron + oxaziclomefone SC 85 85 100 782 65 100 511 ab 1
Tefuryltrion + triafamone SC 100 100 97 95 100 95 535a 3
Oxaziclomefone + tefuryltrion SC 23 97 97 12 90 87 482 ¢ 1
No herbicide (plants m™) 517 413 128 472 389 142 210d

”SC: suspension concentrate; GR: granule; JB: jumbo.

YDAT: days after transplanting.

*E. o: Echinochloa oryzicola; M. v: Monochoria vaginalis; S. j: Scirpus juncoides.
“Means with the same letters in a row did not significantly differ at 5% by DMRT.
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