Weed Turf. Sci. 7(3):191-199
https://doi.org/10.5660/WTS.2018.7.3.191

Check for
updates

& OPEN ACCESS

*Corresponding Author:

Phone. +82-61-750-3286

Fax. +82-61-750-3280

E-mail. yikuk@sunchon.ac.kr

Received: September 3, 2018
Revised: September 20, 2018

Accepted: September 20, 2018

© 2018 The Korean Society of Weed
Science and The Turfgrass Society of

Korea
This is an Open Access artide
BY__NC distributed under the terms of
the Creative Commons Attribution Non-Commerdial
License (http: //creativecommons.org/licenses/by-
nc/4.0/) which permits unrestricted non-commerdial
use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Print ISSN 2287-7924
Online ISSN 2288-3312

RESEARCH ARTICLE

EQAZHHO O[3t HR|o =7

Kollx| ®IZEH] MtE =EEERE

kot
x
0=
(o]
>
i
>
0

RS 2EH FNK - U ASE O|F AR 280l

Occurrence Patterns of Paddy Weeds and
Distribution of Resistant Weeds to an ALS
Inhibiting Herbicide in Jeonnam by a Soil
Assay Method

Jang Yong Jeong', Young Beom Yun', Se Ji Jang', Kyu Hwn Hyun', Dong Young Shin', Jeongran Lee’,
Oh Do Kwon?®, Yong In Kuk™*

'Dept. of Development in Oriental Medicine Resources, College of Life Science and Natural Resources,
Sunchon National University, Suncheon 57922, Korea

*National Institute of Agricultural Sciences, RDA, Wanju 55365, Korea

*Jeollanam-do Agricultural Research & Extension Services, Naju 58213, Korea

Abstract

This study was to investigate the occurrence patterns of paddy weeds, their resistance levels
to an ALS inhibiting herbicide, and to estimate the areas of resistance in these paddy fields.
We used soil collected from 358 paddy fields of Jeonnam province in 2017. Based on their life
cycles, weeds were 96% annuals and 4% perennial. Additionally, according to morphological
classification, 59% were broad leaves, 28% were sedges and 13% were grasses. Different
areas within Jeonnam province contained different numbers and occurrence rates of weed
species. However, generally, we observed Lindernia dubia var. dubia, Monochoria vaginalis
var. plantaginea, Ludwigia prostrata, L. procumbens, Cyperus difformis, Scirpus juncoides,
Eleocharis Kuroguwai, Echinochloa oryzoides, and E. crus-galli var. echinata. We also observed
seven weeds resistant to an ALS inhibiting herbicide. They were M. vaginalis, S. juncoides, C.
difformis, L. dubia, Ludwigia prostrata, E. oryzoides, and E. crus-galli var. echinata. Although
there were differences in the number and occurrence rate of resistant weed species to an ALS
inhibiting herbicide among areas in Jeonnam province, the M. vaginalis, C. difformis, and S.
juncoides occurred in 23 cities and counties in Jeonnam including Gwangju metropolitan city.
Based on the rates (52%) of resistant occurrence to an ALS inhibiting herbicide in Jeonnam
province, the area of weed resistant paddy fields was estimated to be 91,543 ha.

Keywords: ALS inhibitor herbicide, Herbicide resistance, Paddy field, Resistant
weed, Weed control
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Fig. 1. Area of soil collection.
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Fig. 2. Distribution (%) of weeds based on with life cycle (a) and morphological classification (b) in soil
collected in paddy fields of Jeonnam province.
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Fig. 3. Occurrence (%) of resistant weeds to an ALS inhibiting herbicide in soil collected from paddy fields
of Jeonnam province. Mv, Monochoria vaginalis var. plantaginea; Sj, Scirpus juncoides; Eo, Echinochloa
oryzoides; Cd, Cyperus difformis; Ld, Lindernia dubia var. dubia; Ec, Echinochloa crus-galli var. echinata; Lp,
Ludwigia prostrata.
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Table 1. Occurrence rate (%) of weeds in soil collected from paddy fields of Jeonnam province.

Occurrence of weeds (%)

Area Broad leaf Sedges Grasses

Ld Mv Lp Lb Cd Si Ek Eo Ec
Gwangju 21.1 13.1 17.1 14.3 14.9 0.6 1.1 8.0 9.7
Yeosu 34.0 5.7 29.7 - 26.4 - - 14 2.8
Yeonggwang 21.8 194 0.8 8.9 9.7 8.1 - 315 -
Jindo 29.8 6.9 5.3 - 14.5 3.8 0.8 36.6 2.3
Naju 28.6 23.6 4.7 - 31.2 29 0.7 4.7 3.6
Boseong 229 25.3 3.6 - 14.5 1.6 2.0 16.1 14.1
Haenam 13.0 8.9 0.7 3.4 41.1 0.7 0.7 26.0 5.5
Muan 18.4 18.4 10.3 - 32.2 6.9 - 2.3 11.5
Mokpo 24.0 16.0 - 12.0 40.0 - - 4.0 4.0
Hampyeong 27.7 12.2 6.1 13.5 31.8 0.7 4.7 2.0 14
Gangjin 37.0 8.4 7.8 - 6.5 14.3 1.3 16.9 7.8
Wando 15.2 20.3 12.3 - 45.7 0.7 - 3.6 2.2
Jangseong 45.8 4.8 8.4 7.2 289 - - 2.4 2.4
Gwangyang 45.2 13.7 5.6 16 185 8.1 2.4 16 3.2
Suncheon 35.3 34.6 4.6 0.7 20.9 - 1.3 2.0 0.7
Jangheung 34.0 40.7 11.3 - 6.0 3.3 - 2.0 2.7
Shinan 1.5 6.1 4.5 - 51.5 - - 1.5 34.8
Yeongam 42.7 3.6 23.6 - 26.4 0.9 0.9 0.9 0.9
Hwasun 57.6 121 5.1 - 23.2 - - - 2.0
Goheung 55.6 12.0 0.9 - 29.1 0.9 0.9 0.9 -
Damyang 39.7 11.6 30.1 4.1 12.3 - - 0.7 14
Gurye 40.3 14.0 - - 36.4 31 - 31 31
Gokseong 32.1 4.7 151 3.8 23.6 104 2.8 1.9 5.7
Jeonnam 31.9 159 9.2 2.0 24.4 3.0 0.9 8.0 4.7

Ld, Lindernia dubia var. dubia; Mv, Monochoria vaginalis var. plantaginea; Lp, Ludwigia prostrate; Lb, Lindernia procumbens;
Cd, Cyperus difformis; Sj, Scirpus juncoides; Ek, Eleocharis Kuroguwai; Eo, Echinochloa oryzoides; Ec, Echinochloa crus-galli
var. echinata.

Table 2. Distribution of dominant weeds in soil collected from paddy fields of Jeonnam province.

Area
Rankaang Yeo Yeongg Jindo Naj Bo Hae Mu Mok Ham Gang Wan Jang Gwang Sun Jang Shin Yeong Hwva Go Dam Gu Gok
ju ™ seong nam an po pyeong jn  do seong yang cheon heung an sun heung yang 1ye seong

1 Id Ld Eo Eo Cd Mv Cd Cd Cd Cd Ld Cd Ld Ld Ld Mv Cd Ld Ld Ld Ld Ld Ld
2 Ip Ip Ld Id Ld Ld Eo Mv Ld Ld Eo Mv Cd Cd Mv Ld Ec Cd Cd Cd Lp Cd Cd
3 Cd Cd Mv Cd Mv Eo ILd Ld Mv Lb S Ld Lp Mv Cd Lp Mv Lp Mv Mv Cd Mv Lp
4 Ib Mv Cd Mv Ip C Mv Ec Lb Mv Mv Ip ILd S Ip Cd Ip Mv Lp Eo Mv Fo S

5 Mv Ec Lb Lp Eo Ec Ec Lp Eo Lp Ec Eo Mv Lp Eo § Eo Eo Ec § Lb Ec Ec
6 Ec Eo S§ S Ec Lp Lb S Ec Ek Lp Ec Fo Ec Ek Ec Ld Ec - Lp Ec S Mv
7 Eo - Lp E S Ek ILp Eo - Eo Cd S Ec Ek Ec Eo - Sj - Ek Eo - Lb
8 E - - Fk Ek S§ S&§ - - E FE - - Fo Ib - - E - - - - Ek
9 s - - - - - EK - - S§ - - - Ib - - - - - - - - Fo

Sum 9 6 7 8 8 8 9 7 6 9 8 7 7 9 8 7 6 8 5 7 7 6 9
Ld, Lindernia dubia var. dubia; Mv, Monochoria vaginalis var. plantaginea; Lp, Ludwigia prostrate; Lb, Lindernia procumbens; Cd, Cyperus
difformis; Sj, Scirpus juncoides; Ek, Eleocharis Kuroguwai; Eo, Echinochloa oryzoides; Ec, Echinochloa crus-galli var. echinata.
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Table 3. Occurrence rates (%) of resistant weeds to an ALS inhibiting herbicide in soil collected from
different areas in Jeonnam province.

Number No. of surviving areas (resistance %) Resistant
Area of survey weed
Gwangju 16 9(56.3) 2(125 5(31.3) 3(18.8) 12(75.0) 2(12.5) 1(6.3) 7
Yeosu 15 7 (46.7) - 300 167 167 - 2(13.3) 5
Yeonggwang 15  6(00 20133 167 6400 3(00 : - 5
Jindo 15 9(60.00 2(13.3) 3(20.0 1(6.7) - 1(6.7) - 5
Naju 17 8(47.1) 2(11.8) 1(59) 5(29.4) - 2(11.8) - 5
Boseong 20 11 (55.0) - 5(25.0) - - 3(15.00 1(5.0) 4
Haenam 19 9 (47.4) 1(63) 50263 6(316) 1(3) 2(105) 1(5.3) 7
Muan 15 4(267) 4267 3(20.0) 167 2@133) 3(20.0) - 6
Mokpo 5 3 (60.0) - - 2 (40.0) - - 2
Hampyeong 15 5(33.3) 1(6.7) 1(6.7) 167 4267 - - 5
Gangjin 20 7(35.00 5(25.00 52500 2(10.0) - 2 (10.0) - 5
Wando 15 4(26.7) - 167) 2Q133) 167 23133 20133 6
Jangseong 15 6(40.00 167 1(6.7) - 5(33.3) - 167 5
Gwangyang 15 2(133) 5(333) 300 167 167 167 167 7
Suncheon 15 6(40.00 3(20.0) - 1(6.7) - - - 3
Jangheung 21 5(23.8)  4(19.0) - - - - - 2
Shinan 15 2(13.3) 1(6.7) 1(6.7) 1(6.7) - 3(20.0) - 5
Yeongam 15 2(13.3) - 2(13.3) 1(6.7) - - - 3
Hwasun 15 5(33.3) - - 1(6.7) - - 2
Goheung 15 3(20.0) - - - 3(20.0) 2
Damyang 15 2(13.3) - 167 167 - 3
Gurye 15 3(20.00 2(13.3) - - - - 2
Gokseong 15 2(13.3)  3(20.0) - - - - - 2
Jeonnam 342 111(325) 36(10.5 35(10.2) 33(9.6) 19(5.6) 19(5.6) 11(3.2) 7

Mv, Monochoria vaginalis var. plantaginea; Sj, Scirpus juncoides; Eo, Echinochloa oryzoides; Cd, Cyperus
difformis; Ld, Lindernia dubia var. dubia; Ec, Echinochloa crus-galli var. echinata; Lp, Ludwigia prostrata.
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0] 39.1%2 74 wo] HQIch= B 19k G AISITHLee et al., 2013). 2} A| o1 HHAYEE ALS #|3ljA] #| A 2134 =3t
Z 2ZHE & uf 27| 32.5%, 27o]11280] 10.5%, +=1] 10.206, DHFFAR] 9.6%, 0|=9E, 21 56%, ol Hks
32% =0 & Wt £5| YFEAAIE EFE ' 237 Al-wolla] 'EAget Ad =3z 5 2297, EA,

270l a1gol = A FollA A=A Wgsto] 7P AIEAL Sls HRE S € 4 AT T2 =2 Aol AP
250l Za=|A] ok WEQIE, TR, 2ol 5ol ALS Al Al 2A] E2 22| 25 A3 o (R1= rlAIA])
< Ol%i 4 A/d AsH EEA 52 3l AR/ o F-E ERlslioF & Aoz ARt webA Al|zAl| AR d%t
25 784 0= ISP fsliMe o5 A/t ze] WY A =g fefshs 2o AddElojoF Stk

LS Z{aHA| HM|=H| M =F= o el =AY

FFYIAE 3 GRS 2370 Al-ollA] ALS A3HA] Al2A| A3d =3tz W& Y=g A 100%, o4
A 80%, GG, Rt 73.3%, U=EA] 70.6%, 223t 70%, et 68.4%, -t 66.7%, EAEA], SREE 60%, 7471 55%,
et AT, FUA] 53.3%, HA] 46.7%, Bt 42.9%, AR 40,006, U, S 33.3%, 12 T 26.7%,
T, T/ 200 20 2 LEREo m R Aol A= 51.5062] EA51CE o] S Higho & x| o] & 1 ZjulH
20] 177,753 ha (Statistics Korea, 2017)%-2 7]Z5}10] 91,543 ha7 } #|ZA4) 21344 ‘—:@iﬂ of| A A 0 2 Fol] i}
(Table 4). Lee et al. (2012)2] 1 Ax}o]] oJaHH 20121 i 2|2 9] A 24 A4 =712 EAJH|E0] 36.9% o| A o]
H]3 2017140} ZAFSH 2 Aol A= 51.50% BHA5Ee] 20120 H]sH 7|24 2133 %é HHAgulE0] 14.6% 37 20

Table 4. Occurrence rates (%) of resistant weeds to an ALS inhibiting herbicide in soil collected from
different areas in Jeonnam province.

Survey Area of resistant Resistance Total

S region (No.) occurrence (No.) (%) area (ha) Predicted area (ha)
Gwangju 16 16 100.0 5,931 5,931
Yeosu 15 12 80.0 2,592 2,074
Yeonggwang 15 11 73.3 11,316 8,295
Jindo 15 11 73.3 6,403 4,693
Naju 17 12 70.6 14,192 10,020
Boseong 20 14 70.0 8,368 5,858
Haenam 19 13 68.4 21,621 14,789
Muan 15 10 66.7 9,955 6,640
Mokpo 5 3 60.0 161 97
Hampyeong 15 9 60.0 8,163 4,898
Gangjin 20 1 55.0 10,470 5,759
Wando 15 8 53.3 2,551 1,360
Jangseong 15 8 53.3 4,895 2,609
Gwangyang 15 8 53.3 1,488 793
Suncheon 15 7 46.7 5,928 2,768
Jangheung 21 9 42.9 9,226 3,958
Shinan 15 6 40.0 9,707 3,883
Yeongam 15 5 33.3 16,327 5,437
Hwasun 15 5 33.3 5,765 1,920
Goheung 15 4 26.7 14,062 3,755
Damyang 15 4 26.7 6,623 1,768
Gurye 15 3 20.0 3,046 609
Gokseong 15 3 20.0 4,892 978
Jeonnam 342 176 51.5 177,753 91,543
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N]=2)E, 2971, oiHks, BSeE, A, ix“013’-3“01 27N, =0, 23] So| LAY ERt A ol
A= ALS A3l Al 2A] Ad =5z 271H], 240 l l, LFEAI, vl=9bE, AHks, 23, =] 7250 2
6‘]—9’}11]— H] %jlal- A] _—rLl:ﬂ ALSZ1°HZ'“ x-“ x-“ Z«]o]—/\‘] Az =z g]-l:ﬂ-/\l-] ]:]-El,}- o]% ‘31:]-7HHL %_]— ]—E/\]-q S’.XHO]_]_
Yol= BTGNS HIETH A 2371 Aol 2SR E} XIOU ALS AsijA] A1%Hd TA8E(51.5%0)°1 7123t A
g =tz WY =12 91,543 haz 3371 ik WA of2iet 2 E-gsto] Al2Al M wix aa4 wel W
S rHT U A= wrhEh

F201: ALS A5l AlzAl 2, =, Ad Hzx, A=A
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