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ABSTRACT. We surveyed the distribution of exotic weeds in the 350 upland crop fields of Gyeonggi-do. The exotic weeds were
summarized as 78 taxa including 19 families, 52 genera, 74 species and 4 varieties. Among the total exotic weeds, the summer
annuals were 48.7%, the winter annuals 28.2%, and the perennials 23.1%. Compositae was dominant family (32%), followed by
Gramineae (8%), Polygonaceae (8%) and Malvaceae (7%). Dominant exotic weeds in northern Gyeonggi-do were Amaranthus
lividus, Ambrosia trifida, Chenopodium album, Bidens frondosa and Erigeron Canadensis, and in southern Gyeonggi-do were
Chenopodium album, Erigeron Canadensis, Erigeron annuus, Taraxacum officinale and Galinsoga ciliate. The most dominant exotic
weeds in the Gyeonggi-do were Chenopodium album, followed by Amaranthus blitum, Erigeron canadensis. Canonical
correspondence analysis for investigation of correlation between exotic weeds occurred in northern and southern Gyeonggi-do
showed that the exotic weeds in northern Gyeonggi-do were more diverse then in southern Gyeonggi-do. This information could
be useful for establishment of exotic weed control methods in Gyeonggi-do.
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Relative frequency Frequency of any species

(RF) (%) = Total frequency of all species x100
Relative cover Cover of species A

(RC) (%) = Total cover of all species x100
Important value (IV) = (RF + RC) / 2
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Table 1. Classification of exotic weeds found in Gyeonggi-do by
life cycle.

. Life cycle
No. of exotic Total
weeds (%) Summer Winter Perennial
annual annual
Northern 29 19 13 61
Gyeongggi-do (47.5) (31.1) (21.3) (100)
Southern 28 14 8 50
Gyeongggi-do (56.0) (28.0) (16.0) (100)
38 22 18 78
Total 487) (282  (23.1)  (100)
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Fig. 1. Occurrence ratio of family of exotic weeds in Gyeonggi-
do.
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Table 2. Importance value (IV) of exotic weeds in 9 city / gun of northern Gyeonggi-do, decreasingly ordered by IV.

Family name Scientific name NY RF* RC Iv*

Amaranthaceae Amaranthus lividus 100 9.78 14.34 12.06
Compositae Ambrosia trifida 65 6.36 831 7.33
Chenopodiaceae Chenopodium album 58 5.68 8.90 7.29
Compositae Bidens frondosa 65 6.36 5.36 5.86
Compositae Erigeron canadensis 68 6.65 4.64 5.65
Chenopodiaceae Chenopodium ficifolium 50 4.89 6.15 5.52
Malvaceae Abutilon avicennae 40 391 6.01 4.96
Compositae Erigeron annuus 49 4.79 3.30 4.04
Amaranthaceae Amaranthus patulus 35 342 3.97 3.70
Compositae Ambrosia artemisiifolia var. elatior 31 3.03 3.93 348
Compositae Galinsoga ciliata 32 3.13 3.70 342
Convolvulaceae Ipomoea hederacea 31 3.03 3.03 3.03

Solanaceae Solanum carolinense 22 2.15 2.49 2.32
Polygonaceae Rumex crispus 29 2.84 1.64 2.24
Molluginaceae Mollugo verticillata 21 2.05 2.22 2.14
Chenopodiaceae Oenothera odorata 26 2.54 1.52 2.03

Convolvulaceae Quamoclit angulata 16 1.57 1.98 1.78

Rosaceae Potentilla paradoxa 19 1.86 1.25 1.56

Polygonaceae Rumex obtusifolius 17 1.66 141 1.54
Compositae Helianthus tuberosus 17 1.66 1.14 1.40

"N: number of sampling units in which the species was accounted;
*REF: relative frequency;

YRC: relative cover;

IV : importance value.
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Table 3. Importance value (IV) of exotic weeds in 21 city / gun of southern Gyeonggi-do, decreasingly ordered by IV.

Family name Scientific name NY RF* RC v
Chenopodiaceae Chenopodium album 96 12.65 15.02 13.83
Compositae Erigeron canadensis 87 11.46 10.25 10.86
Compositae Erigeron annuus 75 9.88 9.15 9.52
Compositae Taraxacum officinale 62 8.17 7.20 7.69
Compositae Galinsoga ciliata 42 5.53 7.51 6.52
Amaranthaceae Amaranthus lividus 48 6.32 6.71 6.52
Chenopodiaceae Chenopodium ficifolium 39 5.14 5.75 5.44
Polygonaceae Rumex crispus 37 4.87 4.25 4.56
Leguminosae Trifolium repens 29 3.82 3.87 3.85
Amaranthaceae Amaranthus patulus 24 3.16 3.87 3.52
Compositae Bidens frondosa 19 2.50 2.16 233
Convolvulaceae Quamoclit angulata 14 1.84 2.02 1.93
Chenopodiaceae Chenopodium glaucum 14 1.84 1.76 1.80
Onagraceae Oenothera odorata 14 1.84 1.64 1.74
Compositae Sonchus oleraceus 12 1.58 1.53 1.55
Euphorbiaceae Euphorbia supina 10 1.32 1.64 1.48
Gramineae Panicum dichotomiflorum 10 1.32 1.53 142
Solanaceae Solanum americanum 12 1.58 1.22 1.40
Convolvulaceae Ipomoea hederacea 12 1.58 1.22 1.40
Compositae Aster pilosus 11 1.45 1.29 1.37

“N: number of sampling units in which the species was accounted;
"RE: relative frequency;
YRC: relative cover;
“IV: importance value.
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Fig. 2. Ordination diagram by Canonical correspondence
analysis (CCA) of the sampling plots on the cover value of 78
exotic weeds and habitat area. The triangle symbol was 157
investigated sites of southern Gyeonggi-do. The plus symbol
was 193 investigated sites of northern Gyeonggi-do.
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Table 4. Important value (IV) of exotic weeds by different crops in Gyeonggi-do.

Crops

Scientific name pfpe;er Rye  Perilla Garlic S(V)\;Zi(t) Corn  Adlay  Been Sliie(fr?
Chenopodium album 10.05 11.06 11.57 1196 11.35 10.47 2.88 8.74 -
Amaranthus lividus 7.35 5.26 11.57 7.02 8.26 9.13 7.03 8.55 5.70
Erigeron canadensis 9.52 7.31 5.27 15.08 8.52 9.19 - 7.53 0.60
Erigeron annuus 8.46 6.33 3.53 7.20 7.92 6.76 2.88 5.92 5.70
Chenopodium ficifolium 7.14 591 2.15 446 1055  4.38 2.88 3.97 -
Galinsoga ciliata 429 - 7.14 8.54 7.25 0.62 2.88 497 -
Ambrosia trifida 3.75 9.70 2.97 1.71 2.07 472 14.99 4.77 3.01
Bidens frondosa 421 3.26 3.63 2.74 3.96 3.57 11.78 451 -
Taraxacum officinale 5.31 - 3.63 6.85 5.62 3.13 - 345 -
rumex crispus 4.01 3.26 2.30 - 3.19 3.51 4.75 3.17 -
Abutilon avicennae 1.88 6.02 1.07 - 1.42 8.40 5.76 1.88 -
Amaranthus patulus 3.06 - 3.82 - 2.51 - - 2.28 12.00
Ipomoea hederacea 1.47 1.29 3.92 - 1.01 2.77 5.76 3.11 -
Quamoclit angulata 1.47 2.97 3.63 1.71 2.03 0.88 2.88 2.63 0.60
Trifolium repens 4.94 - 2.87 1.71 2.70 0.88 - 1.72 -
Ambrosia artemisiifolia var. elatior 1.51 6.04 0.92 1.71 0.57 1.08 15.24 2.54 1.20
Oenothera odorata 1.06 2.18 2.50 2.06 1.86 0.81 2.88 2.33 3.01
Solanum americanum 0.66 - 291 1.71 1.22 0.50 - 2.62 -
Potentilla paradoxa 1.06 1.29 1.33 - 1.28 1.34 - 1.00 449
Solanum carolinense 1.47 0.89 - 4.46 1.24 1.42 - 0.96 241
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Appendix 1. Importance value (IV) of exotic weeds in 30 city / gun of Gyeonggi-do, decreasingly ordered by IV.

Family name Scientific name Korean name N RF RC v
Chenopodiaceae Chenopodium album ol 165 868 1141 10.04
Amaranthaceae Amaranthus lividus IR 153 8.05 1066 935
Compositae Erigeron canadensis -z 162 852 6.69 761
Compositae Erigeron annuus =S 126 6.63 550 6.06
Chenopodiaceae Chenopodium ficifolium Zolx 89 468 551 5.10
Compositae Galinsoga ciliata = ¥ Zo}A)| H] 83 437 565 501
Compositae Ambrosia trifida TE IR = 77 405 477 441
Compositae Bidens frondosa o] =27 ek Abg] 84 442 361 4.02
Compositae Taraxacum officinale A oFul S| 77 405  3.26 3.66
Polygonaceae rumex crispus AT A o] 66 347 260 3.03
Malvaceae Abutilon avicennae o] A 42 221 329 275
Amaranthaceae Amaranthus patulus =g = 37 195 309 252
Convolvulaceae Ipomoea hederacea i B e 51 268 232 250
Convolvulaceae Quamoclit angulata =185 % 38 200 299 249
Leguminosae Trifolium repens E7E 45 237 208 222
Compositae Ambrosia artemisiifolia var. elatior PR = 37 195 233 214
Onagraceae Oenothera odorata guto] & 43 226 148 187
Solanaceae Solanum americanum o] Z7jul= 32 168 180 174
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Appendix 1. Importance value (IV) of exotic weeds in 30 city / gun of Gyeonggi-do, decreasingly ordered by IV (continued).

Rosaceae
Solanaceae
Chenopodiaceae
Compositae
Molluginaceae
Gramineae
Compositae
Polygonaceae
Euphorbiaceae
Compositae
Convolvulaceae
Compositae
Compositae
Scrophulariaceae
Cruciferae
Compositae
Caryophyllaceae
Rosaceae
Compositae
Scrophulariaceae
Amaranthaceae
Compositae
Compositae
Polygonaceae
Scrophulariaceae
Cruciferae
Compositae
Cruciferae
Solanaceae
Polygonaceae
Compositae
Malvaceae
Scrophulariaceae
Solanaceae
Compositae
Cucurbitaceae
Convolvulaceae
Phytolaccaceae
Polygonaceae
Compositae
Polygonaceae
Leguminosae

Malvaceae

Potentilla paradoxa
Solanum carolinense
Chenopodium glaucum
Aster pilosus

Mollugo verticillata
Panicum dichotomiflorum
Helianthus tuberosus
rumex obtusifolius
Euphorbia supina
Sonchus oleraceus
Ipomoea purpurea
Galinsoga parviflora
Carduus crispus
Veronica arvensis
Lepidium apetalum
Lactuca scariola
cerastium glomeratum
Potentilla amurensis
Xanthium canadense
Veronica persica
Amaranthus hybridus
Senecio vulgaris
Erechtites hieracifolia
rumex japonicus
Lindernia dubia var. major
Lepidium virginicum
Erigeron bonariensis
Thiaspi arvense
Datura stramonium
rumex acetocella
Erigeron philadelphicus
Hibiscus trionum
Lindernia dubia
Physalis angulata
Erigeron strigosus

Sicyos angulatus

Ipomoea hederacea var. intergriuscula

Phytolacca americana
rumex nipponicus
Sonchus asper

Persicaria cochinchinensis
Medicago hispida

Malva neglecta Wallr.
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1.47
1.16
1.42
1.32
1.10
1.05
1.16
0.89
0.74
0.79
0.79
0.79
0.74
0.68
0.68
0.47
0.53
0.47
0.47
0.37
0.32
0.42
0.42
0.26
0.37
0.32
0.37
0.32
0.16
0.26
0.37
0.32
0.21
0.16
0.26
0.16
0.16
0.21
0.05
0.16
0.11
0.16
0.16

1.01
1.26
0.98
0.97
1.12
1.10
0.74
0.71
0.85
0.70
0.68
0.63
0.41
0.44
0.36
0.56
0.37
0.33
0.29
0.35
0.38
0.27
0.27
0.39
0.26
0.29
0.22
0.26
0.34
0.21
0.07
0.10
0.20
0.24
0.09
0.16
0.16
0.04
0.20
0.07
0.11
0.03
0.03

1.24
1.21
1.20
1.14
1.11
1.08
0.95
0.80
0.79
0.75
0.74
0.71
0.57
0.56
0.52
0.52
0.45
0.40
0.38
0.36
0.35
0.35
0.35
0.33
0.32
0.30
0.30
0.29
0.25
0.23
0.22
0.21
0.20
0.20
0.18
0.16
0.16
0.12
0.12
0.11
0.11
0.09
0.09
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Appendix 1. Importance value (IV) of exotic weeds in 30 city / gun of Gyeonggi-do, decreasingly ordered by IV (continued).

Convolvulaceae Cuscuta pentagona u] A A AF 2 011 006 0.08
Cruciferae Brassica juncea var. integrifolia Ay 2 011 0.2 0.06
Compositae Xanthium strumarium T oty 2 0.11 0.02 0.06
Malvaceae Malva pusilla Smith =9lol2 2 011 0.02 0.06
Malvaceae Sida rhombifolia UEIoE 1 005 005 0.05
Compositae Tagetes minuta Wha==rol 2] o] 1 0.05  0.05 0.05
Compositae Cirsium vulgare A eF7EA o A H 1 0.05  0.05 0.05
Compositae Eupatorium rugosum AoF=ZUE 1 0.05  0.05 0.05
Gramineae Poa pratensis Lol E 1 0.05 0.05 0.05
Euphorbiaceae Euphorbia maculata Zakel 1 0.05  0.05 0.05
Gramineae Bromus unioloides HolAl=E 1 005 005 0.05
Gramineae Avena fatua A g 1 0.05  0.01 0.03
Compositae Gnaphalium calviceps AEEUE 1 0.05  0.01 0.03
Gramineae Dactylis glomerata < A 1 005 001 0.03
Cruciferae Lepidium ruderale Zriehy o) 1 0.05  0.01 0.03
Gramineae Festuca arundinacea 270" 1 0.05  0.01 0.03




