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ABSTRACT. The survey of weed occurrence was conducted to identify dominant weed species in the paddy field. Total 346
sites of the 12 regions in Chungbuk Province in Korea were investigated in July, 2013. Weed flora was composed of 43 species
belonged to 15 families. The compositions of major plant families, Cyperaces, Poaceae, Pontederiaceae and Asteraceae, were
21.5, 17.4, 15.5 and 12.7%, respectively. Based on life cycle, weed species was grouped into annuals of 71.3 and perennials of
28.1%. The most dominant weed species in paddy fields of Chungbuk Province were Monochoria vaginalis (14.5%), followed by
Scirpus juncoides (10.5%), Echinochloa oryzoides (9.3%), Eleocharis kuroguwai (7.0%), Aeschynomene indica (6.2%) et al. The
similarity of paddy weeds in 12 regions observed through TWINSPAN analysis was distinguished by Persicaria longiseta,
Aneilema keisak, Persicaria thunbergii, Fimbristylis millacea, Blyxa japonica, Digitaria ciliaris, Potamogeton distinctus,
Cyperus nipponicus. This information could be useful for estimation of future weed occurrence and establishment of weed
control methods in chungbuk province in Korea.
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Fig. 1. The location of 346 survey sites in Chungbuk Province,
2013.
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zZAbe e, #x2] 3% Braun-Blanquet (1964)9] H
Hor T 53 + 1, 2, 3, 4, 5)E 71FOE 2AEA
TH(Table 1).

ALl oF 2o ¢4 95 Lotry] flste]
Z QX (IVYEAS 28189t (Curtes and Mc Intosh, 1950).

Relative Frequency of any species

100
frequency (RF) (%) = Total frequency of all species )
Relative cover (RC) Cover of species A 100
(%)= Total cover of all species

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

Table 1. Braun-Braunquet’s cover-abundance scale for weeds
cover estimation.

Braun-Braunquet scale Coverage ratio (%)

5 >75

4 50-75

3 25-50

2 25-10

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

r <10, few or no individuals
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Table 2. Dominant weed family identified from paddy fields in

Chungbuk Province.
Family Scientific name Life cycle
Alismataceae Sagittaria trifolia perennial
Sagittaria pygmaea perennial
Apiaceae Oenanthe javanica perennial
Asteraceae Bidens tripartita annual
Bidens frondosa annual
Eclipta prostrata annual
Centipeda minima annual
Callirtichaceae Callitriche palustris annual
Commelinaceae Aneilema keisak annual
Commelina communis annual
Cyperaceae Scirpus juncoides perennial
Eleocharis kuroguwai perennial
Cyperus amuricus annual
Scirpus nipponicus perennial
Cyperus difformis annual
Cyperus nipponicus annual
Fimbristylis millacea annual
Scirpus planiculmis perennial
Cyperus serotinus annual
Eleocharis acicularis annual
Fabaceae Aeschynomene indica annual
Hydrocharitaceae ~ Blyxa echinosperma annual
Blyxa japonica annual
Lythraceae Rotala indica annual
Ammannia coccinea annual
Onagraceae Ludwigia prostrata annual
Poaceae Echinochloa oryzoides annual
Echinochloa crus-galli annual
Leersia japonica perennial
Digitaria ciliaris annual
Alopecurus aequalis annual
Phragmites australis perennial
Paspalum thunbergii perennial
Eragrostis pilosa annual
Polygonaceae Persicaria hydropiper annual
Persicaria longiseta annual
Persicaria thunbergii annual
Pontederiaceae Monochoria vaginalis annual
Monochoria korsakowi annual
Potamogetonaceac  Potamogeton distinctus perennial
Scrophulariaceae Lindernia dubia var. dubia  annual
Lindernia procumbens annual
Lindernia micrantha annual

Q% 2AF= 9% F2E7HKim and Park, 2000 o]-&
ato] Fxo] A B EAS RIS, JE2A A=
7R EZZ(KNA, 2007)0) &7 ste] Z=22 248
ATk ob&e] ol WA FxF ol vlslAl= Raunkiaer
(1937)8] LS 7leos ) thd S FE8laL
Aol #E EXE HES etk A7k Fx2E
3o WE xolE ®7] flske] Hill(1973)¢] ]+ Two-
way indicator species analysis (TWINSPAN)S- ©]-8-3}o] &
218 48] 319 tHCommunity analysis package 4.0).

23}, ¥4235, ESdAE 2F, oy, g, T3,
v, 73t 154 23S TH(Table 2).

Az BReEE dadfdzE 32F, thad i@z
= 11Fo] 239, EARES ddAF= 71.3%, thd
ARz 287%% dAMFZR X Hjgo] 453] & 7o
2 ZAEA o] T ATt 8%, WEA AT 108, 3
JR27} 25F0] EESF AL, AU S SR 17.4%, W
FA I 21.5%, FARE 61.1%= FHFZ2Y BAYH]Eo)
=T AL e F2E < P ERe) B o
ARz st 58, A3t 68, F98727t
21 BE9 A, thade stEdrt 3%, WsARATt 4,
FARZIE 45 BEEt] 134 FAFR BAH] Lol
523%% Wi$ HS A0 7 AL ATHTable 3).

2010 FSEAY =ollA s Hx 158 25% & o
WAo] 163, TAIH]E0] 69.6%= 1990139l vl 27%7}F
Z 78l =8l (Park et al., 2001; Park et al., 2002), 20133
ZA AT daA»E 2F0] 32202 20109 2T 2u)
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15%°173 =otzl Aol dnt. FHAY S H A}
A7} 80.6%2] F7I1A SUAl AZAE A&t e
Hl(Kim et al., 2013), o]Z 3] ATz 34 H]
&o] Foldy 1 ¥gle] e Aoz HoXTh

FEAY 4 Fxe EDV(14.5%), o] o]
(10.5%), 751(9.3%), 2471(7.0%), AH(6.2%), 7FARE]
(5.9%), PI=7FERALE(5.7%), E31(5.6%), ¥ = (5.4%),
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Table 3. Number of weed species observed in the survey.

Annual Perennial
Classification - Total
G' S B subtotal G S B subtotal
Weed species 5 6 21 32 3 4 4 11 43
Ratio of distribution (%)" 16.0 3.0 523 71.3 1.4 18.5 8.8 28.7 100

"G: Grass; S: Sedge; B: Groadleaf
*Braun-Braunquet’s method, Chungbuk, Korea, 2013

HE(5.1%), AH(3.5%), PI=2E(2.2%), AFHIE(2.1%),
21 (2.0%), 7FN(1.5%)%=0 2 o] 152F0] AA] = Fx
WA EE 0] 85%E5 AHA| ST

52 EINH(14.5%)}F 3| E&(Echinochloa oryzoides +
Echinochloa crus-galli; 14.8%)2] WAH]-&0] 293%E XX 5}
o 7MY $HETL e 2T AU

20010 =AM SEAY 37 EE SUN(12.7%),

7HAE (11.1%), EE27081(10.5%), 1(9.7%), B1Z(8.8%),
o] 7 ub5(6.6%), A Z(5.6%), AA(5.6%), LEQ =
(2.4%), S Z(3.2%)=0l A=l (Park et al., 2002), 2013d
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Table 4. Relative frequency (RF), relative cover (RC), and importance value (IV) of different paddy weeds species in Chungbuk
Province, decreasingly sorted by IV.

Rank Family Scientific name RF* N RC A%
1 Pontederiaceae Monochoria vaginalis 1231 798 16.59 14.45
2 Cyperaceae Scirpus juncoides 8.51 603 12.53 10.52
3 Poaceae Echinochloa oryzoides 9.61 429 8.92 9.27
4 Cyperaceae Elecoharis kuroguwai 6.50 364 7.57 7.03
5 Fabaceae Aeschynomene indica 6.76 268 5.57 6.17
6 Asteraceae Bidens tripartita 5.81 286 594 5.88
7 Asteraceae Bidens frondosa 5.49 283 5.88 5.69
8 Poaceae Echinochloa crus-galli 6.08 243 5.05 5.56
9 Onagraceae Ludwigia prostrata 5.49 259 5.38 5.44
10 Alismataceae Sagittaria trifolia 5.12 244 5.07 5.10
11 Polygonaceae Persicaria hydropiper 3.59 163 3.39 3.49
12 Scrophulariaceae Lindernia dubia var. dubia 227 99 2.06 2.16
13 Commelinaceae Aneilema keisak 217 98 2.04 2.10
14 Alismataceae Sagittaria pygmaea 2.48 71 1.48 1.98
15 Potamogetonaceae Potamogeton distinctus 1.48 74 1.54 1.51
16 Scrophulariaceae Lindernia procumbens 1.27 60 1.25 1.26
17 Pontederiaceae Monochoria korsakowi 1.00 53 1.10 1.05
18 Cyperaceae Cyperus amuricus 1.16 35 0.73 0.94
19 Poaceae Leersia japonica 1.00 42 0.87 0.94

20 Asteraceae Eclipta prostrata 1.00 26 0.54 0.77
21 Polygonaceae Persicaria longiseta 0.85 23 0.48 0.66
22 Cyperaceae Scirpus nipponicus 0.79 18 0.37 0.58
23 Cyperaceae Cyperus difformis 0.58 26 0.54 0.56
24 Polygonaceae Persicaria thunbergii 0.69 19 0.39 0.54
25 Cyperaceae Cyperus nipponicus 0.69 19 0.39 0.54




82 727 - vpApd - oAy

R B AR o

Table 4. Relative frequency (RF), relative cover (RC), and importance value (IV) of different paddy weeds species in Chungbuk

Province, decreasingly sorted by IV (continued) .

26 Poaceae Digitaria ciliaris 0.63
27 Scrophulariaceae Lindernia micrantha 0.58
28 Commelinaceae Commelina communis 0.58
29 Poaceae Alopecurus aequalis 0.53
30 Cyperaceae Fimbristylis millacea 0.53
31 Cyperaceae Scirpus planiculmis 0.53
32 Asteraceae Centipeda minima 0.53
33 Lythraceae Rotala indica 0.42
34 Cyperaceae Cyperus serotinus 0.42
35 Hydrocharitaceae Blyxa echinosperma 0.37
36 Poaceae Phragmites australis 0.37
37 Callirtichaceae Callitriche palustris 0.37
38 Cyperaceae ElEocharis acicularis 0.32
39 Apiaceae Oenanthe javanica 0.26
40 Hydrocharitaceae Blyxa japonica 0.21
41 Poaceae Paspalum thunbergii 0.32
42 Poaceae Eragrostis pilosa 0.21
43 Lythraceae Ammannia coccinea 0.11

21
18
14
14
11
11
11
15
14
10

11
13
7
8
7

0.44
0.37
0.29
0.29
0.23
0.23
0.23
0.31
0.29
0.21
0.15
0.15
0.19
0.23
0.27
0.15
0.17
0.15

0.54
0.48
0.44
0.41
0.38
0.38
0.38
0.37
0.36
0.29
0.26
0.26
0.25
0.25
0.24
0.23
0.19
0.13

RF = relative frequency; N: number of sampling units in which the species was accounted; RC = relative cover; IV = importance value (Braun-
Braunquet’s cover-abundance scale for weeds cover estimation, Chungbuk, Korea, 2013).
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Table 5. Distribution ratio and importance value by life cycle and leaves shapes of paddy weeds in the 12 regions of Chungbuk
Province.

Life Cycle Annual No. of weed species Perennial No. of weed species
(Importance value by species, %)* (Importance value by species, %) Total

Leves shapes

Provinc Grasses  Sedges Broad leaves subtotal Grasses  Sedges Broad leaves subtotal
Danvan 3 2 11 16 1 3 3 7 23
yang (24.7) 34 (47.9) (76.0) 3.0) (12.9) 8.1 (24.0)  (100)
Jecheon 3 2 11 16 1 4 2 7 23
(30.6) 2.0 (38.4) (71.0) (1.0) (18.2) 9.8) (29.0)  (100)
Chungju 4 6 18 28 1 4 3 8 36
(13.3) 4.2 (52.1) (69.7) (1.3) (19.2) 9.8) (30.3)  (100)
Jincheon 4 2 13 19 2 4 2 8 27
(16.5) (1.1 (61.0) (78.6) 0.9) (15.0) (5.5) (21.4)  (100)
Eumscong 3 3 13 19 2 3 3 8 27
(12.5) 3.1 (45.2) (60.9) 2.1 (2L.1) (15.9) (39.1)  (100)
Goesan 2 4 14 20 1 2 3 6 26
(11.2) 33 (60.4) (74.9) 0.4) (22.5) 2.2) (25.1)  (100)
Jeunepveon 2 2 12 16 1 3 2 6 22
gpycong (10.4) 2.0 (58.8) (71.2) (1.3) (17.8) .7 (28.8)  (100)
Cheonewon 5 6 19 30 3 4 4 11 41
g (15.9) (1.9 (54.1) (71.9) (1.9 (18.1) 8.1 (28.1)  (100)
Cheongju 3 4 10 17 2 3 3 8 25
(16.5) 6.4 (41.8) (64.7) 2.1 (21.6) (11.6) (35.3)  (100)
Boeun 3 2 17 22 3 4 3 10 32
(16.3) 2.2 (59.7) (78.2) (1.3) (15.6) (5.0 (21.8)  (100)
Okcheon 5 2 11 18 ) 3 4 7 25
(23.7) 6.7 (43.6) (73.9) 17.7) (8.4) (26.1)  (100)
Yeonedon 2 2 12 16 1 2 4 7 23
gdong ©.1) (5.7 (55.7) (70.6) (1.0) (17.1) (11.3) (294)  (100)

“Braun-Braunquet’s cover-abundance scale for weeds cover estimation, Chungbuk, Korea, 2013.

Jecheon

Potamogeton distinctus 1[+]| Eumsgong
Boeun
Aneilema keisak 2 [- Cheongwon
Paspalum thunbergii 1 [-]
Fimbristylis millacea 1 [- Jeungpyeong
Blyxa japonica 1 [-]|
Digitaria ciliaris 1 [-
Jincheon
Chungju
Cyperus nipponicus 1 [-] Goasan
Persicaria longiseta 2 [+]|
I — Cheongju
Yeongdong
Danyang

Okcheon

Fig. 2. Two-way indicator species (Hill, 1973) analysis diagram obtained for the 346 sampling plots described by important value
of weed species. Persicaria longiseta, Aneilema keisak, Paspalum thunbergii, Fimbristylis millacea, Blyxa japonica, Digitaria
ciliars, Potamogeton distinctus, Cyperus nipponicus were divided into 12 region of investigation.
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Table 6. Importance value of major weed species occurred in 12 regions of Chungbuk Province

Rank Importance value by species (%)
Loc. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Other
Eo' Mv 5 Bf Pl Ec Ai Bt St Aa Ep Lpr Ek Lj Pd
Danyang (11.2

(147) 92) 84) (8.1) (72) (5.6) (52) (48) (4.5 (@5) @1) (37 (33) (G.0) (25

Tech Ec Fo Mv Sp Sj Ek Bt Ai Bf Ph Sn Lp Bj St Ld 8.4
echeon 148 (145) (114) 84) (1) (61) (G4) @4) 40) @0) GO) @7 @0 (14 (4 &

. My § Eo Bt Ai S Lp Ec Bf Et Ph Sp Ld Pd 4K
Chungju (13.6)
(153) (14.4) (7.6) (63) (6.0) (5.1) (49 “47) 44 @4 (B9 (3.8) (22) (1.8 (l.6)

) Mv Eo Ek St Sj Ai Bt Ec Ph Bf Lp Ak Lpr Ld Pd
Jincheon (6.6
(19.6) (14.1) (8.7) (8.0) (7.5 (74) (69 (4.6) (3.83) (33) (26) (2.1) (2.1) (1.8) (0.9

S Mv Bt Eo Ek Bf Sp Pd St Ec Ai Mk Ak Lp Lpr
Eumseong (11.2
(14.4) (12.7) (10.0) (6.8) (63) (5. 7) 54 G4 G0 @D 29 29 27 20 (19

S Mv Lp Ek Bf Ai Eo Bt Ec Ph Ld Cd Ep St Ac
Goesan (6.0)
(133) (12.7) (11.7) (9.1) (82) (59 (59 (59 (4 (S3) @8 (1.8 (1.7) (14) (0.9

Mv Ek A4k St S Lp FEo Ai Bf Ec Mk Bt Ph Lpr Pd
Jeungpyeong (74
(14.6) 9.1) (85) (7.8) (7.8) (6.8) (5.5 (52) 49 49 45 “2) 39 29 (.0

Mv Eo § Lp Ek A4 Bf St Ec Ph Bt Ak Ld Ep Pd
Cheongwon (15.2)
(13.1) (10.1) (8.6) (84) (83) (7.1) (6.00 (59) (45 “0) (G.1) 24 (19 (16 (14

. Mv S Ek EO St Ec Al Bf Lp Ld Bt Ph Cd Ca Sp
Cheongju (10.9)
(15.0) (10.7) (9.6) (9.2) (8.6) (6.4 (52) (48 (“43) (B39 (24 (24 24 21 21

5 My § B Eo A B Ec Ip 1d S Ek Ph Ak Fm Sl
oeut (15.0) (10.8) (9.7) (9.6) (84) (8.0) (63) (39 (3.6) (3.6) (32) (3.1) (24) (13) (12) ©9)

Mv  Eo Sy Ec Ek  Ai Bt Ca Sp Lp Ri Pl Dc Cc Pd
Okcheon 9.7
(14.0) (10.3) (89) (8.8) (8.0) (7.3) (6.8) (5.6) 44 &1 (B7 25 (22) (19 (1.8

Mv  Ek St Bf S Ph Lp Ai Ec Eo Bt Cd Lpr Ca Lm
Yeongdong 9.9)
(17.6) (11.0) (7.6) (7.2) (6.2) (6.00 (59 (58 49 @2) (33) (33) 27 25 1.9

"Aa: Alopecurus aequalis; Ac: Ammannia coccinea Rotth; Ai: Aeschynomene indica; Ak: Aneilema keisak; Bf: Bidens fiondosa; Bj: Blyxa
Jjaponica; Bt: Bidens tripartite; Ca: Cyperus amuricus; Cc: Commelina communis;, Cd: Cyperus difformis; Dc: Digitaria ciliaris; Ec:
Echinochloa crus-galli; Ek: Eleocharis Kuroguwai;, Eo: Echinochloa oryzoides; Ep: Eclipta prostrate; Fm: Fimbristylismillacea; 1d:
Lindernia dubia var. dubia; 1j: Leersia japonica;, Lm: Lindernia micrantha; Lp: Ludwigia prostrate; Lpr: Lindernia procumbens; Mk:
Monochoria korsakowi; Mg: Monochoria vaginalis;, Pd: Potamogetondistinctus, Ph: Persicaria hydropiper; Pl: Persicaria longiseta; Ri:
Rotalaindica; Sj: Scirpus juncoides;, Sn: Scirpus nipponicus; Sp: Sagittaria pygmaea, Spl: Scirpus planiculmis; St: Sagittaria trifolia

“Braun-Braunquet’s cover-abundance scale for weeds cover estimation ,Chungbuk, Korea, 2013
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