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Occurrence Trends of Herbicide Resistant Weeds
in Paddy Fields in Korea

Lee In-Yongl*, Jung-Soo Park’, Young-Ho Seo’, Eun-Jung Kim®, Sun-Gye Lee’
Seng-Hyun Cho®, Oh-Do Kwon’, Sang-Kuk Kim®, Wan-Gyu Chungg, Tae-Seon Park"
Chang-Seok Kim', Jeongran Lee', Byung-Chul Moon', Chung Kil Kang1 and Jae-Eup Park'

ABSTRACT National Academy of Agricultural Science and eight province Agricultural Research &
Extension Services investigated the occurring area of herbicide resistant weeds in paddy field of Korea.
In order to estimate the occurring areas of herbicide resistant weeds, we collected paddy soils on August,
2011 and treated 30kg ha' of pyrazosulfuron-ethyl+pyriminobac-methyl GR. 167,081ha, approximately
20.9% of cultivated area excluding organic and eco-friendly cultivated area, was estimated to be infested

by SU-herbicide resistant paddy field weeds. It was increased by 60,130ha compared with investigation
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of 2008. It was occurred at Chungchungnam-do by 47.6%, followed by 36.9% at Jeonranam-do, 25.7%

at Chungchungbuk-do, 20.5% at Gangwon do, and 13.0% at Gyeonggi-do, respectively. Monochoria

vaginalis showed the highest with 65,313ha, 39.1% followed by Scirpus juncoides, and Cyperus difformis,

respectively. These three species were evenly distributed and the most problematic weeds in the country.

Lindernia dubia occurred at 13,964ha (8.4%) and Echinochloa oryzicola was 5.1%, respectively.

Key words: herbicide resistance; paddy field weeds; sulfonylurea herbicides.
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Fig. 1. Provincial occurrence of sulfonylurea herbicide
resistant weeds in Korea surveyed by 2011.
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Table 1. Occurrence rate of sulfonylurea herbicide resistant weeds by province.

Province Area of Ratio of occurred herbicide Area of herbicide

Cultivated rice (ha)* resistant weeds (%) resistant weeds (ha)
Gyeonggi-do 89,132 13.0 11,587
Gangwon-do 35,914 20.3 7,291
Chungchengbuk-do 46,758 25.7 12,032
Chungchengnam-do 152,861 47.6 72,763
Jeollabuk-do 130,549 16.4 21,410
Jeollanam-do 95,377 36.9 35,194
Gyeongsangbuk-do 112,006 6.0 6,720
Gyeongsangnam-do 84,017 1.0 84
Total 746,614 20.9 167,081

* Rice cultivated acreage (854,000ha) except acreage of organic and environment-friendly farming (107,386ha).
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Table 2. Occurrence area of sulfonylurea herbicides resistant weeds in rice paddy filed of Korea.

Occurrence area (ha)

Weed
2004 2006 2008 2011

Monochoria korsakowi 10,000 10,000 10,000 -
Monochoria vaginalis 34,327 42,012 62,560 65,313(39.1%)
Cyperus difformis 12,800 13,171 14,230 24,504(14.7%)
Scirpus juncoides 494 906 12,060 29,396(17.6%)
Scirpus maritimus 4,000 6,000 8,000 -
Lindernia dubia 32 33 33 13,964( 8.4%)
Rotala indica 5 5 5 723( 0.4%)
Sagittaria pygmaea - 17 17 3,910( 2.3%)
Eleocharis acicularis - 5 27 241( 0.1%)
Biyxa aubertii - 2 2 -
Echinochloa oryzicola - - 17 8,487( 5.1%)
Diplachne fusca (assumed) - - - 482( 0.3%)
Lindernia procumbens (assumed) - - - 10,876( 6.5%)
Ludwigia prostrata (assumed) - - - 8,944( 5.4%)
Dopatrium junceum (assumed) - - - 241( 0.1%)

Total 61,658 72,241 106,951 167,081(100%)
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Table 3. Ranking and occurred area of sulfonylurea herbicide resistant weeds by province.
. Ranking and occurred area of sulfonylurea herbicide resistant weeds by region(ha)2>
Province"
1 2 3 4 5 6 7 8 9 10 11 12
GG MONVA SCHU CYPDI LINDU - - - - - -
(6,756) (3,279) (776)  (776)
GW SCIJIU MONVA - - - - - - - -
(2,348) (2,348)

CB MONVA SCIJU LINDU ECHOR LINPR LUDPR CYPDI - - -

(4,375) (3,692) (1,276) (1,139) (1,094) (319  (137)
CN MONVA CYPDI LINDU SCIU LINPR SAGPY ECHOR LUDPR - -

(27,973) (14,980) (9,019) (7,032) (4,892) (3,669) (2,599) (2,599)
B SCIJU MONVA ECHOR CYPDI - - - - - -

(8,928) (6,594) (3,062) (2,826)
JN  MONVA LUDPR CYPDI LINDU LINPR ECHOR SCIJU ROTIN DIPFU ELEAC SAGPY DOPJU

(13,258) (6,026) (5,785) (2,893) (2,562) (1,687)  (964)  (723) (482) (241) (241) (24))
GB MONVA LINPR SCIJU - - - - - - -

(3,924) (2,238)  (558)
GN MONVA - - - - - - - - -

(84)

GG : Gyeonggi-do, GW : Gangwon-do, CB : Chungchengbuk-do, CN : Chungchengnam-do, JB : Jeollabuk-do, JN : Jeollanam-do,

GB : Gyeongsangbuk-do, GN : Gyeongsangnam-do.

YMONVA : Monochoria vaginalis, SCUJU : Scirpus juncoides, CYPDI : Cyperus difformis, LINDU : Lindernia dubia, SAGP

Y : Sagittaria pygmaea, ECHOR : Echinochloa oryzicola,

LINPR : Lindernia procumbens, LUDPR; Ludwigia prostrata,

ROTIN : Rotala indica, DIPFU : Diplachne fusca, ELEAC : Eleocharis acicularis, DOPIU : Dopatrium junceum.

1B K 20 g o] AFH o2 2

F1 ok

2

xﬂi ;(ﬂ X1 ‘Eﬂ—/‘c-] L‘E;d—v;}_
Fqystdyl A2 8 & 5
At 8 = F971E
FE iH%%éM et
A Z 30kg ha' 28t g okSU)Al Al 24
A =z T A et = v Al
A7) B 28w H o AEA A 9)) 20. 9%
91 167,081havl X SUA g4 =gz} dAlE
< golsisith 200833} tiujsle] B A} 60,130ha

%Aﬁ@ﬂg

s=5H =9

2Tow 2
QoA 2011 8€o =&
%OHE‘ g 2n) et el

n:9,
N,
iy r
3\2
=]

Adxd
Oi

7F Eolyith BN &S B,
47. 6%§ A ”}Ol %f‘glﬂ

&N,
M1 ot Lo

o

A 819 U% a E}—‘J—Oi iZEOI
A otk ol F 32T ?‘4%7—‘15&
Aot Ad FAEE FRECIT 183 Pl=d
13,964ha(8.4%), 743 5.1%°]3] T}

].X]'

=

° Z2%
ol o
= AA

A2l 2

=R

T

2|8

Tl

A4E ¥ A
PJ0077982012)4 A el o] o]

TEAT

A

7o

QIS -
Azt

© 2012 Korean Society of Weed Science



126 o] & AZA A3

e

o] 2
S

ol &

Ho

Im, I. B. 2009. Control and emergence of herbicides
resistant Echinochloa oryzicola in paddy field of
Korea. Korean J. Weed Sci. 29 (Supp. 2):103-104.

Im, I. B. 2010. Control and emergence of sulfonylurea
herbicides resistant Lemna paucicostata in paddy
field of Korea. Korean J. Weed Sci. 30 (Supp. 1):
60-61.

Im, I. B, S. Kim, J. G. Kang, and S. Y. Na. 2003.
Weed control of small flatsedge (Cyperus difformis
L.) with resistant response to sulfonylurea herbi-
cides in the paddy of Korea. Korean J. Weed Sci.
23(1):63-70.

Kwon, O. D., Y. I. Kuk, D. J. Lee, H. R. Shin, L. J.
Park, E. B. Kim, and J. O. Guh. 2002. Growth and
yield of rice as affected by competitive period of
resistant Monochoria vaginalis biotypes to sul-
fonylurea herbicides. Korean J. Weed Sci. 22(2):
147-153.

Kwon, O. D, Y. I. Kuk, S. H. Cho, and H. R. Shin.
2009. Control of sulfonyluera-resistant biotype of
Eleocharis acicularis in paddy fields in Jeonnam
province, Korea. Korean J. Weed Sci. 29 (Supp.
1):32-34.

Kim, K. U. 1984. Resistance of plants to herbicide.
Korean J. Weed Sci. 4(1):96-106.

Lim, S. H,, J. S. Song, C. Zhang, and D. S. Kim. 2010.
ACCase inhibitor cyhalofop-butyl resistance in
Echinochloa oryzicola collected in Chungnam and
Jeonbuk province, Korea. Korean J. Weed Sci. 30
(Supp. 1):45-46.

Lim S. U., M. W. Park, M. J. Yook, and D. S. Kim.
2009. Resistance to ACCase inhibitor cyhalofop-
butyl in Echinochloa crus-galli var. crus-galli
collected in Seosan, Korea. Korean J. Weed Sci
29(2):178-184.

Miyahara M., J. O. Guh, and D. J. Lee. 1998.
Occurrence of resistant weeds to sulfonylurea her-
bicides in Japan. Korean J. Weed Sci. 18(3):268-
279.

Park, T. S., B. I. Ku, S. K. Kang, M. K. Choi, H. K.
Park, K. B. Lee, and J. K. Ko. 2010. Response of
the resistant biotype of Echinochloa oryzoides to
ACCase and ALS inhibitore, and effect of
alternative herbicides. Korean J. Weed Sci. 30(3):
291-299.

Park, T. S., B. C. Moon, S. M. Oh, and K. U. Kim.
2002. Whole plant response and Acetolactate
synthase activity of sulfonylurea-resistant Mono-
choria korsakowii occurred in paddy fields of
Korea. Korean J. Weed Sci. 222(4):359-367.

Park, T. S., C. K. Kang, J. E. Park, B. I. Ku, H. K.
Park, M. G. Choi, W. Y. Choi, Y. D. Kim, and
J. K. Ko. 2009. Identification and management of
sulfonylurea-resistant biotype of Scirpus planiculmis
in reclaimed paddy fields, Korea. Korean J. Weed
Sci. 29 (Supp. 1):35-37.

Park, T. S., C. S. Kim, B. C. Moon, I. Y. Lee, S. T.
Lim, J. E. Park, and K. U. Kim. 2001. Occurrence
and control of Lindernia dubia (L.) Pennell var.
dubia, sulfonylurea resistant biotype in paddy
fields in southern areas of Korea. Korean J. Weed
Sci. 21(1):33-41.

Park, T. S., C. S. Kim, J. E. Park, Y. K. Oh, and K.
U. Kim. 1999. Sulfonylurea-resistant biotype of
Monochoria korsakowii in reclaimed paddy fields
in Seosan, Korea. Korean J. Weed Sci. 19(4):340-
344.

Park, T. S, I. Y. Lee, K. Y. Seong, H. S. Cho, H. K.
Park, J. K. Ko, and U. G. Kang. 2011. Status and
prospect of herbicide resistant weeds in rice field
of Korea. Korean J. Weed Sci. 31(2):119-133.

© 2012 Korean Society of Weed Science



