Weed Turf. Sci. 3(2):71~77
http://dx.doi.org/10.5660/WTS.2014.3.2.71 Print ISSN 2287-7924, Online ISSN 2288-3312

Research Article Weed & Turfgrass Science

Weed & Turfgrass Science was renamed from both formerly Korean Journal of Weed Science from Volume 32(3), 2012, and formerly
Korean Journal of Turfgrass Science from Volume 25(1), 2011 and Asian Journal of Turfgrass Science from Volume 26(2), 2012 which
were launched by The Korean Society of Weed Science and The Turfgrass Society of Korea found in 1981 and 1987, respectively.

BRI - HI|M - NEE - 0l0I8! - RUF - MBS . AT Y2W° - TAH - HeE -

—
olold|9 . 7llél-a-10 . g{l;ll%lll . I°-I0°11H12 . 0|%IH3 . a:’g-&lll . olxc-lEd-l . HI‘XH21 . I:ll-jl

A e E e Ak e, (F)nd AR AT A, VIR,
Z1Ed, R EsdTed, e EEEe

==
O u
Hlo] @ A BRAA AT, VAR EFH7EY, AN EEA 1S, A

A Survey of Weed Occurrence on Paddy Field in Korea
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ABSTRACT. Surveys of weed species in paddy fields were conducted in Korea to identify weed occurrence from June to
September 2013. Total 3,434 sites of paddy fields in 155 City/Gun, eight Provinces were investigated. From the nation-wide
survey, 90 weed species in 28 families were identified and classified to 52 annuals, 3 biennials and 35 perennials. Based on the
occurrence ratio, the most weed species belonged to Poaceae (18 species). 17, 8 and 6 weed species belonged to Cyperaceae,
Scrophulariaceae and Polygonaceae, respectively, and these 49 weed species in the most four families accounted for 54% of total
weed occurrence. The most dominant weed species in Korean paddy fields were Echinochloa spp. (17.4%), followed by
Monochoria vaginalis (12.4%), Eleocharis kuroguwai (7.8%), Bidens tripartite (9.27%), Scirpus juncoides (6.2%) and Sagittaria
sagittifolia (6.1%). This information could be useful for estimation of future weed occurrence, weed population dynamics and
establishment of weed control methods in paddy fields of Korea.
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Sl FxE HAFHE e F 607 46150=
3} 3} (Poaceae), = 3}2H(Compositae), AFZ3H(Cyperaceae)
of &dhe #x7t 153502 AA Fx29 30%014S 2
Askal glom, o7]d wmir]E ZH(Polygonaceae), & 2
(Leguminosae), %= Z3H(Labiatae), 4 A+3}3H(Cruciferae), &
4+ 3H(Scrophulariaceae), 2] = 3H(Caryophyllaceae), 43 3}
(Umbelliferae)s £33+ 107] ol &l F%E 2% ¢
S 273F o2 AAY 60%S A FTHRDA, 2000). -
gl FAA e B FxE 19729 SRS
FHHEFAAAA 0] S B 453F0] = AL
2 22 dEFt(Lee et al, 2012) Z F 1092 F7|2
1981, 1991, 2000 % 43]°] TAA Fz2APE X
Y= A tH(Lee et al., 2012). At 40d7F =¥ F7]% <]
=32 WAL AFoA g2 B Sl B st
7F A A tHKim, 1983; Oh et al., 1981; Park et al., 1995;
Park et al., 2001; Park et al., 2002). 3 ZALE 19724
de FPFE 49%, SHEF 2F, HEAU G 31FeR
T 2% 7t ATt ojuf thad gt A
£ 30%S] WhH AddA R WAH &S T0%E A
L, o] A= 2 JA FRAT FE EAZ 9
E37] ol ¥wA =Z7|7F 22 2FR] vt E(Rorala
indica), 218& (Eleocharis acicularis), 22718](Monochoria
vaginalis), F-5A (Cyperus difformis) 52 A dx
of WAIZE ol gl7] wEsl Zlog g€t 1980
5 Eol Al A ZIAl| YA R Ao 2N EFT]
7ro] AojRlel wt Fxo] W Fo] BokA AL F/7F o
dalxor, ddAFx WAE 98] Butarchlor YA 5
o] A zA| AH-g-©] 5718 THSong et al., 2006). kA
19819 E A= i 9 ohd Az o] v &o]
46:542 2v|(Sagittaria pygmaea), YE (Sagittaria sagittifolia)
T ThAA xRS AR STtk o] XAleIAN =
HR27H 18FC2 7P ol s en, kit 2F,
WeA I 75e® F 2750 fxrF SA sl 1980
ddl FHERE gdA gz Hod a3E Hole
bensulfuron-methyl¥} pyrazosulfuron-ethyl®] &3A] A4 (L
G 2 R A BAE AzA)7E Sl B
o Fxo] WA 9 BrxoFde] & WskE 7S 1991
W AAE ZAPA E HAAFRTT F 395 0E FHAE

N o

27, s 5%, WEAY g 751 e, thd el
g g-0] 1981 FAbl Hla) 13% Z7}3F 67%= e}
ot 28N, WE, J(Echinochloa spp.), €2714], &1
o082 FHET A ZAE A TH(Park et al., 1995). 2000
WERE 2001 A% A A= d9A8TE 62%, o
WAFZ 37% 283 GaAZZE 1% HEE TASA
S, sulfonylurea (SU)Al Al ZA| A& EL7iv]e] A
2+ 9], 7VEAL2](Bidens tripartita)®] S 7V7F FREHA Y
Elgth. 53] 9E x3s sl gzl e dEA
ZAA I WA Fast e Favt ddd
o7 FgHEY(Lee et al., 2012). o]} ZFo] FrzHkA|
N AzA AME-2] Wale = AEA W FxFe]
g, A, SHRET Wkl 8 8<lo] HH(Kim and
Shin, 2007), &Y AlzA A&X27 = D FxTe |
sloll 71 AHAQ TS A E Ao RIFHT gtk
(Kim et al., 2012).
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FrAbs = Bol7iM BT g2 24 A5
= Ao, J2rF 43 A @uEAKsIIT Braun-

Branquet (1964)-4 o R = e Zxo IEE 7
TH06, 4,3, 2, 1, +, noE AlEstete] WA 51 th(Table
). Fxe] $HENE Lotir] 95t A=A 23S
HIEFO 2 E2A (V)3 th(Curtes and Mc Intosh,
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Table 1. Braun-Branquet’s cover-abundance scale for weeds
cover estimation.

Braun-Branquet scale Coverage ratio (%)

5 >75

4 50-75

3 25-50

2 10-25

1 <10; numerous individuals
+ <10; a few individuals

r <10; few or no individuals

Frequency of any species

o Relative frequency (RF) = -
Total frequency of all species

Cover of species A

o Relative cover (RC) = x100

Total cover of all species

o Important value (IV)=(RF +RC)/2

ZAME Fxe] B7)e IFTFEFAEEZ(KNA, 2007)00
SASALL R e TS E AN =T (Park, 2009)
< 7o R® 37 ston, E9lE Fxo ALE &
& Raunkiaer(1934)% ©]-&3}3th

=R/E AR F 34347300 AAEAT 7)Ao
=2 31597 ARz AA ] 91.7%2 AAsA, 5
Aube=e 5870 A4, °1Uﬂ%3 357H AH, A=
1827 A A o|Ut}. XA =e mFE ool ot #
ZWAEE ol&staL 2l°it‘r

A= 34344 -0 = 2E 2A A, vt =

o] BAslE FEe= 289 905 tH(Table 2). ©]= 2000
A= AR AL 229 7650l Hlste] 63 14%9] S7HE
Stt ol= N2l W (Spirodela polyrhiza), &2 %
(Lemna perpusilla) 5 1 &< THEAA 259 F71,

A e Agel AUe 24 59, HelRE
(Commelina communis) 5 G5 ¥7x2] = A, 3134

AR Shfel wet FxFo] SR WiEe R FYE
=of] WAE o] FHFAS B ) 18F, Al
I 17%, A3 8%, viHES 6%, =3, FXEH
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Table 2. Composition of weed species and their Importance values in Korea.

Rank Scientific name Importance values Cumulant | Rank Scientific name Importance values Cumulant
1 Echinochloa spp. 173 17.3 46  Blyxa japonica 0.1 98.6
2 Monochoria vaginalis 124 29.7 47 Ammannia multiflora 0.1 98.7
3 Eleocharis kuroguwai 7.8 37.5 48  Polygonum aviculare 0.1 98.8
4  Scirpus juncoides 6.2 43.8 49  Veronica undulata 0.1 98.9
5 Sagittaria sagittifolia 6.1 49.9 50  Oryza sativa (wild) 0.1 99.0
6 Ludwigia prostrata 4.7 54.7 51  Pseudoraphis ukishiba 0.1 99.1
7 Bidens tripartita 4.5 59.2 52 Dypha orientalis 0.1 99.2
8 Aeschynomene indica 4.1 63.4 53 Phragmites communis 0.1 99.3
9  Persicaria hydropiper 3.5 66.9 54  Cyperus hakonensis 0.1 99.4
10 Aneilema keisak 3.3 70.3 55 Hydrilla verticillata 0.1 99.5
11 Lemna perpusilla 2.8 73.1 56  Leptochloa fitsca 0.1 99.6
12 Bidens frondosa 2.8 759 57  Utricularia vulgaris 0.1 99.7
13 Lindernia procumbens 24 78.4 58  Ranunculus sceleratus 0.1 99.8
14 Eclipta prostrata 2.3 80.7 59  Acalbypha australis 0.1 99.9
15 Lindernia dubia 2.0 82.8 60  Scirpus nipponicus 0.1 100.0
16 Alopecurus aequalis 1.2 84.0 61  Lindernia anagallidea 0.0 100.0
17 Cyperus difformis 1.1 85.1 62  Arthraxon hispidus 0.0 100.0
18 Leersia japonica 0.9 86.1 63 Typha angustifolia 0.0 100.0
19 Sagittaria pygmaea 0.9 87.0 64  Digitaria violascens 0.0 100.0

20 Scirpus maritimus 0.8 87.9 65  Cardamine flexuosa 0.0 100.0
21 Cyperus serotinus 0.7 88.6 66  Scirpus fluviatilis 0.0 100.0
22 Monochoria korsakowi 0.7 89.3 67  Eleocharis congesta 0.0 100.0
23 Oenanthe javanica 0.7 90.1 68  Persicaria lapathifolia 0.0 100.0
24 Potamogeton distinctus 0.6 90.7 69  Stachys japonica 0.0 100.0
25  Centipeda minima 0.6 91.4 70 Dopatrium junceum 0.0 100.0
26 Persicaria thunbergii 0.6 92.0 71 Hippuris vulgaris 0.0 100.0
27 Rotala indica 0.6 92.6 72 Alisma orientale 0.0 100.0
28 Fimbristylis miliacea 0.5 93.2 73 Eragrostis ferruginea 0.0 100.0
29 Cyperus amuricus 0.5 93.7 74 Galium pogonanthum 0.0 100.0
30 Persicaria longiseta 0.4 94.2 75  Amphicarpaea bracteata 0.0 100.0
31 Commelina communis 0.4 94.6 76  Equisetum arvense 0.0 100.0
32 Lobelia chinensis 0.4 95.1 77  Portulaca oleracea 0.0 100.0
33 Blyxa aubertii 0.4 95.5 78  Gratiola japonica 0.0 100.0
34 Cyperus microiria 0.3 95.8 79  Rotala pusilla 0.0 100.0
35 Ammannia coccinea 0.3 96.1 80  Eriocaulon sieboldianum 0.0 100.0
36 Elatine triandra 0.3 96.4 81  Paspalum distichum 0.0 100.0
37 Najas minor 0.3 96.7 82  Eragrostis multicaulis 0.0 100.0
38 Digitaria ciliaris 0.3 97.0 83  Nymphoides coreana 0.0 100.0
39 Lindernia micrantha 0.2 97.2 84  Lindernia antipoda 0.0 100.0
40 Cyperus serotinus 0.2 97.4 85  Potamogeton cristatus 0.0 100.0
41 Eragrostis pilosa 0.2 97.6 86  Panicum bisulcatum 0.0 100.0
42 Ottelia alismoides 0.2 97.8 87  Persicaria viscosa 0.0 100.0
43 Eleocharis acicularis 0.2 98.0 88  Dypha laxmanni 0.0 100.0
44 Spirodela polyrhiza 0.2 98.2 89  Persicaria sagittata 0.0 100.0
45 Cyperus iria 0.2 98.5 90  Lipocarpha microcephala 0.0 100.0
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Table 3. Occurrence ratio of paddy weeds by family in Korea.

Family No. of weed species Occurrence ratio (%)
Poaceae 18 20
Cyperaceae 17 19
Scrophulariaceae 8 9
Polygonaceae 6 7
Compositae 4 5
Lythraceae 4 5
Hydrocharitaceae 4 4
Typhaceae 3 3
Alismataceae 3 3
Potamogetonaceae 2 3
Lemnaceae 2 2
Commelinaceae 2 2
Pontederiaceae 2 2
Other 15 17

.\

(Lythraceae), AF2}&2H(Hydrocharitaceae) 212}t 4522 739
N 7}t EFshs 4950] AA Q] 54%F A8 AU
W, 1 8ol H-E3K(Typhaceae), B]AFZHAlismataceae) 27}
3%, 7} ZH(Potamogetonaceae), 7N -1-2] ¥FZHLemnaceae), &
9] 7-E FH(Commelinaceae), &7 (Pontederiaceae) 27+ 2
%, 718k 7} 159] 2AS JERATH(Table 3).

olE =F2E ALYIoE FEH, ¢ ES o
WAz WAH]Eo] 58%% 42%=E IR LAY
o] Bttt AR AT | xtolE B, Az} thd
ARz WP S-S FES 83:172 ddAF R 4]
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Table 4. Distribution ratios of annual and perennial weeds at
province in Korea.

Province Total no. of  No.ofannual  No. of perennial
weeds weeds (%) weeds (%)
GG 80 52 (65.0) 28 (35.0)
GW 43 29 (67.4) 14 (32.6)
CB 43 32(71.3) 11 (28.7)
CN 23 19 (82.6) 4(17.4)
B 26 15(57.7) 11 (42.3)
IN 85 57 (67.0) 28 (33.0)
GB 51 34 (66.7) 17 (33.3)
GN 35 24 (68.6) 11 (31.4)
Total 90 52(57.7) 38 (42.3)

tGG: Gyeonggi-do; GW: Gangwon-do; CB: Chungchongbuk-do;
CN:  chungchongnam-do; JB: Jeollabuk-do; JN: Jeollanam; GB:
Gyeongsangbuk-do; GN: Gyeongsangnam-do.

H] 235} TH(Table 4). o] ZAF A= 20009 =2 62:38
I AR daAFRe] ¢8-S 2 5 ARy thdAy
Tzl WAo] FTIEUSS 1T T AU o] A2
7] o]l o thdAFE WA 717k A3 4

Ay Zr T,

A HAFE T 9 SHE 173%=2 =94 7P 24

E #AE2E AL, 0] 12.4%, SN (Eleocharis
kuroguwai) 7.8%, &7 ©1 3128 | (Scirpus juncoides) 6.2%, 3
Z 6.1%, AF V= (Ludwigia prostrata) 4.7%, 7YEAR 4.5%
O] ATKTable 2). o] ZAbol|A] T o] WAIH]&-2 20001
T EAE)E 9.5%K T 28 7H7ko] 7S th(Park et al.
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o], Bi&, Wrilhe=olMe 1, 22708, AFHE (deschynomene
indica), A vks, £ o|a o], o|RA=olA = 7, &3
ojarggo], S, BN, AAE, A A =AM =
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Table 5. Importance values by weed species occurred in Korea.

Province Importance value by species
Echinochloa  Eleocharis  Monochoria  Sagittaria Scirpus Lemna  Aeschynomene  Ludwigia
GG . A . ep 7 . ; ; S Other
Spp. kuroguwai vaginalis  sagittifolia  juncoides  perpusilla indica prostrata
34.7) ©.1) (8.8) (8.0) (6.3) (6.0) (5.8) (5.5) (15.7)
Lemna Echinochloa Monochoria  Lindernia Bidens Eleocharis Scirpus
GW ; S e . Green algae . ; Other
perpusilla spp. vaginalis ~ procumbens  tripartita kuroguwai Juncoides
(20.6) (13.8) (7.1) 6.2) (5.3) (4.6) 4.3) 3.1 (35.0)
Echinochloa Monochoria  Scirpus Eleocharis Aeschynomene  Bidens Bidens Ludwigia
CB N . . . g L Other
Spp. vaginalis Juncoides  kuroguwai indica tripartita frondosa prostrata
(17.5) (14.5) (10.5) (7.0) 6.2) 5.9 %)) 54 (27.3)
Echinochloa Monochoria  Eleocharis Bidens Aneilema  Persicaria Bidens Eclipta
CN S . e ; : Other
spp. vaginalis kuroguwai tripartita keisak hydropiper  frondosa prostrata
(28.1) (11.9) (10.3) 9.3) (8.5) (7.2) (4.6) 4.5) (15.6)
Scirpus  Echinochloa Monochoria  Eleocharis ~ Ludwigia  Echinochloa  Sagittaria  Aeschynomene
B . . . . ’ 7 g Other
Juncoides spp. vaginalis kuroguwai  prostrata oryzicola  sagittifolia indica
(15.3) (13.3) (13.3) (11.3) 6.1) (5.2) 4.9) 4.5) (26.0)
N Echinochloa  Ludwigia Aeschynomene  Bidens Monochoria Lemna Scirpus Aneilema Other
Spp. prostrata indica frondosa vaginalis perpusilla  juncoides keisak
(30.2) 8.2) (7.1) 4.9) 4.7 4.4) 4.2) (4.0 (32.4)
Echinochloa Monochoria Lemna Bidens Scirpus Eleocharis  Sagittaria  Aeschynomene
GB o ; e . ; . s S Other
spp. vaginalis perpusilla tripartita Juncoides  kuroguwai  sagittifolia indica
(12.6) (10.8) (10.7) (8.8) 6.2) 6.1) (5.8) 4.7 (34.3)
Monochoria  Eleocharis  Sagittaria  Echinochloa  Persicaria Eclipta Lindernia Ludwigia
GN A . e 1 . Other
vaginalis kuroguwai  sagittifolia Spp. hydropiper  prostrata  procumbens — prostrata
(11.8) (6.6) 6.2) (1.3) L7 (1.7) (1.6) (1.1 (67.5)

'GG: Gyeonggi-do; GW: Gangwon-do; CB: Chungchongbuk-do; CN: chungchongnam-do; JB: Jeollabuk-do; JN: Jeollanam-do; GB:
Gyeongsangbuk-do; GN: Gyeongsangnam-do.

Table 6. Top 10 species of Importance value by each cultivation method.

Cultivation method

Rank Direct Seeding Double Cropping Environment friendly farming

Fre- Importance Fre- Importance Fre- Importance

Species quency  value Species quency  value Spesies quency  value
1 Echinochloa spp. 98.3 23.0 Echinochloa spp. 91.5 28.6 Echinochloa spp. 65.9 13.4
2 Monochoria vaginalis  53.5 14.1 Scirpus juncoides 62.9 26.9 Ludwigia prostrata 51.7 9.7
3 Aeschynomene indica 32.8 5.5 Eleocharis kuroguwai  34.3 14.4 Lemna perpusilla 324 7.4
4 Ludwigia prostrata 24.1 4.8 Monochoria vaginalis  31.4 9.2 Monochoria vaginalis ~ 31.3 5.8
5 Scirpus juncoides 224 4.6 Aeschynomene indica 28.6 6.7 Eclipta prostrata 31.3 4.6
6  Cyperus difformis 224 44 Ludwigia prostrata 14.3 5.0 Bidens frondosa 30.8 4.6
7  Aneilema keisak 20.7 4.8 Sagittaria sagittifolia  11.4 4.0 Aeschynomene indica  27.5 4.6
8 Eclipta prostrata 20.7 42 Bidens frondosa 8.6 2.1 Lindernia procumbens ~ 26.4 34
9 Bidens frondosa 20.7 35 Bidens tripartita 29 0.7 Persicaria hydropiper ~ 22.5 4.1
10 Eleocharis kuroguwai 172 42 Leersia japonica 29 0.7 Scirpus juncoides 22.0 29

= e AedH 37 oxadiazone T3 2 olFHAT  AAL WaEtL & F Utk 2 FAME AxA FF

AE AHgske Rol Fastthn Azhdct, 2 Aely Fol Al A FEHoR WMEA
T Eek ERE WA WSk FE 9 WAl R0z teEth 58 19919 o] F suzl AlzAlel 4%
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A Hole ¥ Sgviv] A AlEA] STtk A7)

HAx=2 FAE = W52 E(Lindernia procumbens), A%
=, BE, A== (Leptochloa fusca) 52 TS WA
218 =28 9 2 benzobicyclon®|L} carfentrazone-ethyl
S Xdete EFAY AREFol AA F7FsHATHKIm et
al, 2012). o] ZALelA] o} Behulzt b SR
FAz2 Yehd Z(Table 5, 6)> A xA Aoz st
WAL 7 o] = A= vk ® Zlolet —irﬂﬂ‘:}. A ZA4) <]
ARG ole]o = gko
7F o= AL Qlo] P ARI A A& Q’EOV] _r]sﬁ*i

z

E ALH wxbxe] WY PP ebs dEstel &
s

1 flo}o% 2013&1 695
Y gt g H#E A9A F 1 17H 713l A A= 8% 155
N Al - o] 34347 A FEREERALE TS
AP 20139 A fEve} =edle ddaFRIT 52
%_ OJLﬂ/Kg;(Lx 3__ E]_Lﬂxgzlz 35§% jj_]j]—@l. 2854' 90
Fo] Fx7F W she ZoR IRlFTh “@f‘f& R
FEYE B 2T 18F, Al 178, Ak 8%
W E3 65 o2 A9 47H i g e 3}5 49%0] A
A9 54%E A Y. ZAME FxReE I 174%, =2
W) 12.4%, 870 7.8%, &4 ol22ge] 6.2%, HE 6.1%

£o2 s oWl ATARE o8slo oz A
3 wgae) AP dZad Faxede WeE 3
oo =M AAZAQ =F2 A i d F AS
Aoz dAdtert

l-N

FQ0f: =0%, B4

X
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