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ABSTRACT. The survey of weed occurrence was conducted to identify problem weed species in the paddy field. The 320 sites
of the 13 regions in Gyeongbuk Province were investigated from June to July, 2013. In the whole region, 51 weed species were
identified including 34 annuals and 17 perennials. The highest importance value of annual weed and perennial was dominant 88.4
and 48.7%, in Gumi region, respectively. The most dominant weed species in paddy fields of Gyeongbuk Province were
Monochoria vaginalis var. plantaginea (10.80%), followed by Lemna paucicostata (10.74%), Bidens tripartite (8.77%),
Echinochloa oryzoides (7.17%), and Scirpus juncoides (6.20%). The similarity of paddy weeds in 13 regions observed through
TWINSPAN analysis was distinguished by Ludwigia prostrata, Scirpus juncoides, Lindernia dubia, Polygonum aviculare, and
Alopecurus aequalis var. amurensis. The weed species, Ludwigia prostrata, was divided into the four regions, Gyeongju,
Gumi(direct seeding cultivation), Youngcheon and Euiseong and ten regions, Gumi, Bonghwa, Sanju, Goryung, Youngdeog,
Pohang, Sanju, Andong, Yecheon, and Cheongdo.
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Fig. 1. The location of 320 survey sites in Gyeongbuk
Province.
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Table 1. Braun-Braunquet’s cover-abundance scale for weeds
cover estimation.

Table 2. Dominant weed family identified from paddy fields in
Gyeongbuk Province.

Braun-Braunquet scale Coverage ratio (%)

5 >75

4 50-75

3 25-50

2 25-10

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

-

<10, few or no individuals
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Family Scientific name Life cycle
Umbelliferae Oenanthe javanica perennial
Typhaceae Tipha orientalis perennial
Sphagnaceae Sphagnum palustre perennial
Scrophulariaceae  Lindernia procumbens annual
Lindernia dubia annual
Linderia attenuate annual
Rubiaceae Galium linearifolium perennial
Ranunculaceae  Ranunculus sceleratus perennial
Potamogetonaceae Potamogeton distinctus perennial
Portulaceae Portulaca oleracea annual
Pontederiaceae ~ Monochoria vaginalis var: plantaginea annual
Polygonaceae Persicaria hydropiper annual
Polygonum aviculare annual
Persicaria thunbergii annual
Persicaria trigonocarpa annual
Onagraceae Ludwigia prostrata annual
Najadaceae Ngjas minor annual
Lythaceae Ammannia multiflora annual
Lemnaceae Lemna paucicostata annual
Spirodela pobyrhiza perennial
Leguminosae Aeschynomene indica annual
Amphicarpaea bracteata subsp. edgeworthii - annual
Hydrocharitaceae  Blyxa aubertii annual
Ottelia alismoides annual
Gramineae Echinochloa oryzoides annual
Echinochloa crus-galli var: echinata annual
Alopecurus aequalis var. amurensis annual
Pseudoraphis ukishiba perennial
Leersia japonica perennial
Arthraxon hispidus annual
Phragmites communis perennial
Echinochloa crusgalli annual
Eragrostis ferruginea perennial
Euphorbiaceae ~ Acalypha austrais annual
Equisetaceae Equisetum arvense perennial
Elatinaceae Elatine triandra annual
Cyperaceae Scirpus juncoides perennial
Eleocharis kuroguwai perennial
Cyperus amuricus annual
Cyperus serotinus annual
Cyperus difformis annual
Compositae Bidens tripartita annual
Bidens frondosa annual
Centipeda minima annual
Eclipta prostrata annual
Commlinaceae  Aneilema keisak annual
Commelinaceae ~ Commelina communis annual
Campanulaceae  Lobelia chinensis perennial
Callitrichaceae Callitriche verna annual
Alismataceae Sagittaria trifolia var. typica perennial
Sagittaria pygmaea perennial
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Table 3. Relative frequency (RF), relative cover (RC), and importance value (IV) of different paddy weeds species in Gyeongbuk

Province, decreasingly sorted by IV.

o

Family (Korean name) Scientific name (Korean name) RF RC IV (%)
Pontederiaceae Monochoria vaginalis var. plantaginea 9.69 11.92 10.80
Lemnaceae Lemna paucicostata 10.24 11.23 10.74
Compositae Bidens tripartite 9.24 8.29 8.77
Gramineae Echinochloa oryzoides 7.16 7.18 7.17
Cyperaceae Scirpus juncoides 5.62 6.78 6.20
Cyperaceae Eleocharis kuroguwai 5.43 6.82 6.13
Alismataceae Sagittaria trifolia var. typical 5.53 6.17 5.85
Gramineae Echinochloa crus-galli var. echinata 5.34 5.24 5.29
Scrophulariaceae Lindernia procumbens 4.08 4.67 437
Onagraceae Ludwigia prostrata 3.80 4.59 4.20
Leguminosae Aeschynomene indica 4.71 3.19 3.95
Commlinaceae Aneilema keisak 3.99 3.05 3.52
Polygonaceae Persicaria hydropiper 3.53 3.09 3.31
Compositae Bidens fiondosa 3.44 2.87 3.16
Scrophulariaceae Lindernia dubia 2.45 2.69 2.57
Gramineae Alopecurus aequalis var. amurensis 2.45 1.26 1.85
Compositae Centipeda minima 1.72 0.75 1.24
Compositae Eclipta prostrata 1.36 0.90 1.13
Elatinaceae Elatine triandra 0.91 1.04 0.97
Polygonaceae Polygonum aviculare 1.00 0.90 0.95
Gramineae Pseudoraphis ukishiba 0.82 0.68 0.75
Cyperaceae Cyperus amuricus 0.63 0.75 0.69
Cyperaceae Cyperus serotinus 0.54 0.50 0.52
Campanulaceae Lobelia chinensis 0.54 0.39 0.47
Umbelliferae Oenanthe javanica 0.63 0.25 0.44
Lemnaceae Spirodela polyrhiza 0.45 0.36 0.41
Sphagnaceae Sphagnum palustre 0.27 0.47 0.37
Potamogetonaceae Potamogeton distinctus 0.36 0.36 0.36
Cyperaceae Cyperus difformis 0.36 0.32 0.34
Gramineae Leersia japonica 0.36 0.29 0.32
Euphorbiaceae Acalypha austrais 0.36 0.29 0.32
Polygonaceae Persicaria thunbergii 0.36 0.29 0.32
Hydrocharitaceae Blyxa aubertii 0.27 022 0.24
Hydrocharitaceae Ottelia alismoides 0.27 022 0.24
Ranunculaceae Ranunculus sceleratus 0.27 0.22 0.24
Alismataceae Sagittaria pygmaea 0.27 0.18 0.23
Callitrichaceae Callitriche verna 0.18 0.25 0.22
Polygonaceae Persicaria trigonocarpa 0.18 0.18 0.18
Lythaceae Ammannia multiflora 0.18 0.14 0.16
Najadaceae Najas minor 0.09 0.14 0.12
Gramineae Arthraxon hispidus 0.09 0.11 0.10
Commelinaceae Commelina communis 0.09 0.11 0.10
Gramineae Phragmites communis 0.09 0.11 0.10
Leguminosae Amphicarpaea bracteata subsp. edgeworthii 0.09 0.11 0.10
Typhaceae TBpha orientalis 0.09 0.11 0.10
Rubiaceae Galium linearifolium 0.09 0.11 0.10
Scrophulariaceae Linderia attenuate 0.09 0.07 0.08
Gramineae Echinochloa crus-galli 0.09 0.04 0.06
Gramineae Eragrostis ferruginea 0.09 0.04 0.06
Portulaceae Portulaca oleracea 0.09 0.04 0.06
Equisetaceae Equisetum arvense 0.09 0.04 0.06

RF = relative frequency; RC = relative cover; IV = importance value.
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Table 4. Distribution ratio and importance value by life cycle
of paddy weeds in the 13 regions of Gyeongbuk Province.
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Table 5. Distribution ratio and importance value by leaves

shapes of paddy weeds in the 13 regions of Gyeongbuk
Province.
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No. of weed species Importance value

by species (%)
No. of weed species ~ Importance value (%)  Region
Region . . grasses broad- sedges grasses broad- sedges

annual  perennial  annual  perennial leaves leaves
Gyeongju 8 3 60.2 39.8 Gyeongju 2 7 2 13.0 8138 54
Goryung 14 5 75.3 24.7 Goryung 3 12 4 237 598 16.6
Gumi 12 3 88.4 11.6 Gumi 3 10 2 124 719 9.6
Gumi(ds") 2 2 513 48.7 Gumi(ds") 1 2 1 396 351 253
Gunwi 18 7 82.3 17.7 Gunwi 5 17 3 150 748 102
Bonghwa 16 5 79.4 20.6 Bonghwa 2 16 3 52 83 125
Sangju 24 6 75.5 24.5 Sangju 4 21 5 143 641 217
Sanju(ds) 14 3 90.9 9.1 Sanju(ds) 2 15 1 8.8 8.7 25
Andong 15 2 79.3 20.7 Andong 3 11 4 132 714 154
Youngdeog 18 6 85.4 14.6 Youngdeog 5 16 3 163 748 9.0
Youngcheon 14 2 86.9 13.1 Youngcheon 3 11 2 282 582 136
Yecheon 18 6 78.6 214 Yecheon 3 18 3 151 703 146
Euiseong 10 1 85.6 14.4 Euiseong 3 7 1 273 583 144
Cheongdo 12 3 68.7 313 Cheongdo 2 11 2 84 629 237
Pohang 19 10 68.4 31.6 Pohang 5 21 2 133 724 133

Tds: direct seeding.

Tds: direct seeding.
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Table 6. Importance value of major weed species occurred in 13 regions of Gyeongbuk Province.
Region Importance value by species (%)

G . St Bt Ec Ak Mv Ca Lp Bf Ek Ph Other
yeongju (358) (215 (112) (89 @®0) 31 3G Q27 @2 18 (17
G Eo Lp Mv Lp Ek St Sj Ld Ai Ec Other
oryung (173)  (10.1)  (10.0)  (9.0) (7.6) (7.4) 6.3) (5.6) (5.1) @4.0)  (17.6)
Gumi Bt Ai Mv Bf Pa Lp Sj Ec Eo Lpr Other
umt (220)  (104)  (9.0)  (90) (84 (76) (58  (58) (46) (3.8 (137
Gumi(ds’) Ee Ek St Ai - - - - - - Other
(39.6)  (253) (234) (11.7) - - - - - - (0.0)
Gunwi Lp Lpr Bt Mv Lp Sj Ld Eo Ee Ai Other
(13.0) (10 4 10 O @B (69 < (53) (48 (42 (39  (235)
Bonsch Lp Lp St Mv Sj Lpr Bt Aa Ld Ak Other
onghwa (175 (L) (101  ©7) (14 . 1) @48) (42 @l @& (19
Sangi Sj Myv Ai Bt Eo Ph Ek Ee Lpr Ak Other
angju (11.5) 9.5) (74) (7.0) (6.7) 6.7) (6.4) (5.6) (5.6) (39  (29.6)
Saniu(d Lp Bt Ep Lp Lpr Aau Bf Mv Ec Ld Other
anju(ds) (12.)  (10.6) (9.1 (8.0) (8.0) (6.6) (5.1) (4.8) (4.8) 4.0)  (27.0)
And Mv Lp Ek Ph Eo St Bt Ai Bf Cv Other
ong (156)  (11.6) (1L.1) (100) 87 (84  (13) (560 (35 (34 (149
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oungaeos (135 (98 @) 69 (8 (6  (SH  SH SO @d6) (297
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oungeheon (173)  (159) (122) (108  (9.7) (6.5) (5.3) (4.4) (43) (3.5) 9.9)
Yech Ee Mv Sj Bt Lp Ak Al Lpr Ph Bf Other
echeon (122) (122)  (L7)  (1L7)  (82) (5.9) (5.5) @.7) (4.5) (B8)  (19.5)
Fui Eo Lp Ek My Ak Bt Al Ee Ph Aa Other
uiseong (174)  (152) (144 (97 (4 B (66 (62 (65 (36 (37
Ch d Lp Myv Sj Ek Bt Eo St Sp Ak Lpro Other
congdo (172) (167 (142)  (9.5) (7.9) (7.0) 6.3) 5.1) (3.0) 2.6)  (10.7)
Poh. Mv St Bt Ek Lpr Sj Eo Lp Ee Ak Other
ohang (15.4) 9.6) (7.9) (7.6) (5.8) (5.7) (5.4) (5.0) (4.8) @.1)  (28.8)

Tds: direct seeding; St: Sagittaria trifolia var. typica; Bt: Bidens tripartita; Ec: Echinochloa crus-galli var. echinata; Ak: Aneilema keisak; Mv:
Monochoria vaginalis var. plantaginea; Ca: Cyperus amuricus; Lp: Lemna paucicostata; Bf: Bidens frondosa; Ek: Eleocharis kuroguwai; Ph:
Persicaria hydropiper; Eo: Echinochloa oryzoides; Lp: Ludwigia prostrata; Sj: Scirpus juncoides; 1.d: Lindernia dubia; Ai: Aeschynomene
indica; Pa: Polygonum aviculare; Ee: Echinochloa crus-galli var. echinata; Lpr: Lindernia procumbens; Aa: Alopecurus aequalis var.

amurensis; Ep: Eclipta prostrata; Aau: Acalypha austrais; Cv: Callitriche verna; Sp: Sphagnum palustre; Lpro: Ludwigia prostrata.
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Fig. 2. Twinspan analysis diagram obtained for the 320 sampling
plots described by important value of weed species. Ludwigia
prostrata, Scirpus juncoides, Lindernia dubia, Polygonum
aviculare, and Alopecurus aequalis var. amurensis were divided
into 13 region of investigation. DS: direct seeding.
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