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ABSTRACT. This study was conducted to investigate the weed occurrence and distribution on the orchard fields (apple, pear,
peach, grape) at 387 sites in Chungbuk province of Korea from May to September in 2015. From the result of this survey, 200 weed
species in 47 families were identified and classified to 82 annuals, 40 biennials and 78 perennials. Based on the occurrence ratio,
the most dominant weed species in Chungbuk province orchard fields were higher in order of Digitaria ciliaris (4.12%),
Echinochloa crus-galli (3.60%), Stellaria aquatica (3.45%), Artemisia princeps (3.07%) and Chenopodium album (3.06%). The
composition of major occurred weed families, Compositae, Poaceae, Leguminosae and Cyperaceae were 21, 9, 6 and 6%,
respectively. Coefficient of similarity between a various orchards based on the degree of dominance were ranged from 68.7-91.8%.
The most important weed species at apple, peach, grape was Digitaria ciliaris while these for pear was Poa annua. Fifty-one exotic
weed species were also identified. The results of this study could be useful information for estimation of future weed occurrence,
weed population dynamics and establishment of weed control methods on the orchard fields in Chungbuk province of Korea.
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Fig. 1. The location of 387 survey sites in Chungbuk province
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Table 1. Occurrence of weed species on orchard fields in Chungbuk province.
No. Family Weed (Korean name) Life cycle Exotic
1 Solanaceae Solanum nigrum (7}u}=) Annual
2 " Datura stramonium var. chalybaea (5'4%) Annual O
3 Oxalidaceae Oxalis corniculata (3§ o] 4}) Perennial
4 Compositae  Lactuca indica f. indivisa (7}=% 115w 7)) Annual
5 ' Lactuca scariola (7}/\] }22) Biennial O
6 ' Artemisia annua (7] % Annual
7 " Erigeron annuus (7] 3 UFZ Perennial O
8 " Senecio vulgaris (7] 45 71) Annual O
9 ' Crepidiastrum sonchifolium (L5 7]) Biennial
10 " Cirsium setidens (11T %4 7 ) Perennial
11 " Ixeris chinensis (.= A14HF) Perennial
12 ' Ambrosia trifida (& Q= X &) Perennial O
13 " Artemisia gmelinii (5] ] A] 7]) Perennial
14 ' Bidens bipinnata (= 7] W] H}-&) Annual
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Table 1. Occurrence of weed species on orchard fields in Chungbuk province (continued).

No. Family Weed (Korean name) Life cycle Exotic
15 ! Xanthium strumarium (= 3 0}2]) Annual O
16 ! Ambrosia artemisiifolia (2] X Z) Annual O
17 ' Helianthus tuberosus (%% A]) Perennial O
18 " Conyza canadensis (" %) Biennial O
19 " Petasites japonicus (%] %) Perennial
20 ' Bidens firondosa (7)== 7}k ALE]) Annual O
21 " Solidago serotina (1] =-u] & ) Perennial O
22 " Aster pilosus (7] =-2:F 7 o) Perennial O
23 ' Taraxacum officinale (<] ¥ 715d)) Perennial O
24 " Sonchus oleraceus (%7} A %) Biennial O
25 ! Kalimeris pinnatifida (] E7 o] L&) Perennial
26 ' Erechtites hieracifolia (¥-2- X&) Annual O
27 " Youngia japonica (¥.2] 8§ o)) Biennial
28 " Dendranthema boreale (%}=-) Perennial
29 ' Tragopogon dubius (&) 3] o} 4| v]) Biennial O
30 " Artemisia princeps (2) Perennial
31 " Asteryomena (2574 o)) Perennial
32 ' Cirsium japonicum var. maackii (%3 7 7) Perennial
33 " Ixeris dentatum (21}4) Perennial
34 Compositae Lactuca indica (115w 7)) Annual
35 ' Breea segeta (%1 o]) Perennial
36 " Centipeda minima (F ) 7} 2] &) Annual
37 " Hemistepta lyrata (X %) 7)) Biennial
38 ' Sigesbeckia glabrescens (A 52 Annual
39 " Xanthium canadense (- %= 11 u}2]) Annual O
40 " Sonchus asper (217} 2] %) Biennial O
41 ' Cirsium pendulum (£ 7 ) Perennial
42 " Galinsoga ciliata (28 2o} 2| H]) Annual O
43 ' Eclipta prostrate (3t ¥ %) Annual
44 ' Taraxacum coreanum (3 71 57)) Perennial
45 Rubiaceae Galium spurium var. echinospermon (274 =) Annual
46 " Rubia akane (54 1) Perennial
47 ' Galium verum var. asiaticum (&%) Perennial
48 Lamiaceae Lamium amplexicaule (3o L&) Biennial
49 " Glechoma grandis (713 %) Perennial
50 ' Mosla punctulata (57§ =) Annual
51 " Salvia plebeia (8] F*F=71) Biennial
52 ) Stachys japonica (A %%) Perennial
53 ) Leonurus japonicus (2] . %) Biennial
54 ! Clinopodium chinense var. parviflorum (Z%©] %) Perennial
55 Commelinaceae  Commelina communis (52 43%) Annual
56 ! Aneilema keisak (AP} ) Annual
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Table 1. Occurrence of weed species on orchard fields in Chungbuk province (continued).

No. Family Weed (Korean name) Life cycle Exotic
57 Euphorbiaceae  Acalypha australis (7] %) Annual

58 ' Euphorbia supina (o} 7] 5=l cj) Annual O
59 ' Euphorbia maculata (Z-g41 ) Annual O
60 Crassulaceae  Sedum kamtschaticum (7] 2 %) Perennial

61 Dioscoreaceae  Dioscorea batatas (1}) Perennial

62 Polygonaceae  Persicaria longiseta (7} ] 3) Annual

63 " Persicaria thunbergii (111}2]) Annual

64 " Fallopia dumetorum (% 2] 4 =) Annual O
65 ' Polygonum aviculare (1} t] &) Annual

66 " Persicaria senticosa (%] = 2] 4 4 71)) Annual

67 Polygonaceae  Persicaria perfoliata (™ = 2] v} &) Annual

68 ' Persicaria vulgaris (o 7) Annual

69 " Rumex crispus (2=2] 2 o]) Perennial O
70 Convolvulaceae  Pharbitis nil (L ZZ) Annual

71 ' Quamodlit coccinea (533 %) Annual

72 " Calystegia sepium var. japonicum (™| ZZ) Perennial

73 ) Cuscuta japonica (M4} Annual

74 ' Ipomoea lacunosa (o 7| L} 2 22) Annual

75  Chenopodiaceae  Kochia scoparia (| %}2]) Annual

76 " Chenopodium album L.var. centrorubrum (4 o}5%) Annual

77 ' Chenopodium ficifolium (4 o}5) Annual

78 ! Chenopodium glaucum (|7 o}5=) Annual

79 ! Chenopodium album (27 o}-3) Annual

80 Umbelliferae  Oenanthe javanica (7] 1}2]) Perennial

81 " Angelica decursiva (A}t U£) Perennial

82 ! Torilis japonica (AFAHAL) Biennial

83 ' Anthriscus sylvestris (A %) Perennial

84 ! Torilis scabra (F) AHAAF) Perennial

85 Ranunculaceae  Ranunculus sceleratus (7 7-2) A 2]) Annual

86 ' Clematis apiifolia (A-9] 2 %) Perennial

87 ! Ranunculus chinensis (R 71 U&E) Perennial

88 Onagraceae Ludwigia prostrata (o 3] v}-5) Annual

89 ' Oenothera biennis (‘&ato] Z2) Biennial

90 Cucurbitaceae  Sicyos angulatus (7} A1 1)) Annual

91 " Trichosanthes kirilowii (315 €}2]) Perennial

92 Asclepiadaceae  Metaplexis japonica (2} 5=712]) Perennial

93 Menispermaceae  Cocculus trilobus (Y Y o1 G =) Perennial

94 ! Menispermum dauricum (N 5.2 & =) Perennial

95 Liliaceae Polygonatum odoratum var. pluriflorum (‘5= d]) Perennial

96 " Allium thunbergii (AF5-3= Perennial

97 " Smilax china (v 3 =) Perennial

98 Poaceae Setaria viridis (7} o} 2| &) Annual
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Table 1. Occurrence of weed species on orchard fields in Chungbuk province (continued).

No. Family Weed (Korean name) Life cycle Exotic
929 ! Echinochloa oryzoides (7 31]) Annual

100 Poaceae Agropyron tsukushiense var. transiens (7] '2) Perennial

101 " Alopecurus aequalis var. amurensis (%A 3) Biennial

102 " Panicum dichotomiflorum (7] =7} 7] %) Annual O
103 ! Digitaria ciliaris (1} 2§ o]) Annual

104 ' Eragrostis multicaulis (9] = 2]) Annual

105 " Poa annua (M) 3Zo}Z) Biennial

106 " Miscanthus sinensis var. purpurascens (2 M) Perennial

107 ' Dactylis glomerata (2] A]) Perennial

108 ' Eleusine indica (124 o)) Annual

109 " Poa pratensis (% 3 0}&) Perennial O
110 " Arthraxon hispidus (271 %) Annual

111 ' Oplismenus undulatifolius (52 %711 &) Perennial

112 ' Bromus japonicus (3 7 2]) Biennial

113 " Bromus tectorum (2 1] A 7 2]) Perennial O
114 " Echinochloa crus-galli (&%) Annual

115 ' Hierochloe odorata (3F 1) Perennial

116 Sterculiaceae Corchoropsis tomentosa (5= 7+ 2] 71)) Annual

117 Balsaminaceae  [mpatiens textori (23-41) Annual

118  Amaranthaceae  Amaranthus lividus (7] ¥] &) Annual O
119 ' Achyranthes japonica (2] %) Perennial

120 ! Amaranthus viridis (3 8] ) Annual

121 Cyperaceae Carex humilis var. nana (7}'=9 15 A=) Perennial

122 " Carex neurocarpa (3 o] A %) Perennial

123 ' Cyperus microiria (535 AH) Annual

124 ! Cyperus serotinus (] =X 5AHY) Perennial

125 ! Fimbristylis miliaceae (¥} &35 ] 7]) Annual

126 ' Cyperus amuricus (-5AH) Annual

127 " Cyperus difformis (25 A1) Annual

128 ) Scirpus juncoides var. hotarui (&% o] 118 o]) Perennial

129 " Cyperus iria (H-5AH) Annual

130 ' Kyllinga brevifolia (5} tjj 7}2]) Perennial

131 ' Cyperus nipponicus (=255 AF) Annual

132 Canabaceae Humulus japonicus (44 =) Annual

133 Aizoaceae Mollugo pentaphylla (4 7-%) Annual

134 Caryophyllaceae  Cerastium glomeratum EHAYEUE) Biennial O
135 ! Cerastium holosteoides (4 L} £ L}&) Biennial

136 " Arenaria serpyllifolia (¥ 2 0] 2} 2]) Biennial

137 " Sagina japonica (7] ] Z}-2]) Annual

138 ' Stellaria alsine var. undulata (¥ &1+%) Biennial

139 ! Stellaria media (2 %) Biennial

140 " Stellaria aquatica (2] H 2 Perennial

141 i Silene firma (ZF=-2) Biennial
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Table 1. Occurrence of weed species on orchard fields in Chungbuk province (continued).

No. Family Weed (Korean name) Life cycle Exotic
142 Equisetaceae  Equisetum arvense (2] =7]) Perennial

143 " Equisetum hyemale (41 %) Perennial

144 Portulacaceae  Portulaca oleracea (& H] &) Annual

145 Cruciferae Brassica juncea (%) Biennial O
146 " Rorippa indica (7§ ZFg o) Perennial

147 ' Draba nemorosa (Zt}A]) Biennial

148 " Capsella bursa-pastoris (g ©]) Biennial

149 ) Rorippa palustris (£:4:0] &) Perennial

150 ! Thlaspi arvense (2§ o]) Biennial O
151 " Descurainia sophia (A]4) Biennial

152 " Rorippa cantoniensis (£ 71| 2- Y o]) Biennial

153 ' Lepidium virginicum (Z-ch=rd o)) Biennial O
154 " Cardamine flexuosa (3 g o)) Biennial

155 Urticaceae Pilea mongolica (%A &%-9]) Annual

156 ' Boehmeria nivea (X A &) Perennial

157 ! Boehmeria pannosa (% XA ) Perennial

158 Malvaceae Hibiscus trionum (4=8+%) Annual O
159 " Trumfetta japonica (114 %= 2| &) Annual

160 ! Malva neglecta (‘33 o] o}-2) Biennial O
161 ' Abutilon theophrasti (o] A 7]) Annual O
162 Primulaceae  Androsace umbellata (E-9ko] Z2) Biennial

163 " Androsace filiformis (o 7] E-gtol]) Annual

164 Papaveraceae  Chelidonium majus var. asiaticum (o} 7] %) Biennial

165  Lardizabalaceae  Akebia quinata (2. & Perennial

166 Phytolaccaceae Phytolacca americana (0] =+A+2] ) Perennial O
167 Rosaceae Potentilla amurensis (Z 71 2 A = 7] 1)) Biennial O
168 ' Rubus parvifolius (4 427]) Perennial

169 " Duchesnea indica (@ 7]) Perennial

170 ! Geum japonicum (W 5-) Perennial

171 " Rubus crataegifolius (A2 7]) Perennial

172 Violaceae Viola mandshurica (A 8] ZZ) Perennial

173 Geraniaceae Geranium sibiricum (0] %) Perennial

174 Borraginaceae  Trigonotis peduncularis (Zu}2]) Biennial

175 Plantaginaceae  Plantago asiatica (3 7 ©]) Perennial

176 Araceae Pinellia ternata (8+5}) Perennial

177 Companulaceae  Lobelia chinensis (5= 7} 2| £) Perennial

178 Leguminosae Glycine soja (5% Annual

179 ! Kummerowia stipulacea (57 5%) Annual

180 " Kummerowia striata (7] 53%) Annual

181 " Trifolium pratense (32> E 7] %) Perennial O
182 ' Vicia amoena (27 }&) Perennial

183 ! Vigna angularis var. nipponensis (N ) Annual
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Table 1. Occurrence of weed species on orchard fields in Chungbuk province (continued).

No. Family Weed (Korean name) Life cycle Exotic
184 " Amphicarpaea bracteata (M%) Annual

185 ! Aeschynomene indica (A+ ] ) Annual

186 ' Trifolium repens (7] %) Perennial O
187 ! Chamaecrista nomame (2}3%) Annual

188 " Medicago lupulina (7 7] A} 2]) Biennial O
189 ! Pueraria lobata (%)) Perennial

190 Vitaceae Pathenocissus tricuspidata (‘7§ 0] g =) Perennial

191 Scrophulariaceae  Mazus pumilus (=2 <) Annual

192 " Lindernia procumbens (8% 2] %) Annual

193 ! Lindernia dubia (0] =- 2] &) Annual O
194 ! Mazus miquelii (*+3-FE9)) Perennial

195 " Veronica hederifolia (=71 & 24%) Annual O
196 ! Lindernia crustaceae (2] %) Annual

197 ! Veronica arvensis (%1 7} &) Biennial O
198 " Veronica persica (2 7] &4 3%) Biennial O
199  Scrophulariaceae  Veronica anagallis-aquatica (2273 7 =) Biennial

200 Fumariaceae Corydalis pallida () &3 1) Biennial

Annual
82
(40%)

Biennial
40
(21%)

Fig. 2. Classification of weeds occurred in the orchard fields
based on life cycle in Chungbuk province in 2015.

7k ddrgol 823 40%, Aol 40F 21%, thdAYo] 78
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Compositae
41
21%

Cruciferae

10 Leguminosae
Convolculaceae 5% i 12
6%

3% Rosaceae '
g P Cyperaceae
;, Labiatae 1

6%

cl i 4%

Scrophulariaceae
Caryophyllaceae 9
8 5!
4%

8
3% 4%

Fig. 3. Ratio of occurred weeds in the orchard fields based on
their families in Chungbuk province in 2015.

154%, YA 83%, ThaAl 855 o] ¥hAE] gzt (Park et
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9%, Z1} 12F 6%, AP 115 6%, AALS} 102 5%, &
A} 0% 5%, AET 8% 4%, 1hC BT} 8% 4% 97 B
Fezol AR 60%E AA|5HeATHFig. 3).

2279 A7k BolA BT Fr vho] 428%
AHZE 3.58%, 1] 3.55%, SIS 3.03%, SHOEE 3.00%,
v oA A EOHE 504%, 2 4.55%, A HEL 4.02%,
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Table 2. Importance value (IV) of top 10 occurred weed species in the orchard fields.

Grape
Total Apple Pear Peach
Rank Subtotal Open field Plastic house
Weed IV Weed 1V Weed IV Weed 1V Weed 1V Weed IV Weed 1V
1 D 4.12 Dc 428 Pa 5.04 Dc 405 Dc 424 Dc  4.63 Ec 442
2 Ec  3.60 Saq  3.58 Ap 455 Ec 333 Ec 384 Ea 413 Dc 412
3 Saq  3.45 Ec 355 Saqg  4.02 Ap 327 Aa 347 Ca 367 Aa  4.06
4 Ap  3.07 To  3.03 Pas  4.00 Ca 324 Ca 341 Cc 337 Po  3.65
5 Ca 3.06 Ca 3.00 Dc 383 Saq 3.14 Ea 321 Saqg 290 Pa 345
6 Pa  3.04 Pas  2.87 Ec 382 To  3.03 Po 312 Ec 288 Ca 325
7 To 2.84 Ap 285 Ala 348 Ea 3.02 Saq  3.02 Bf 264 Saq  3.10
8 Aa 272 Tr 282 Pv 343 Tr 290 Pa 293 Ala  2.58 Al 294
9 Pas  2.58 Ceo 279 To 334 Pas  2.61 Cc 263 Aa 249 La 276
10 Tr 256 Aa  2.66 Rc 324 Cc 254 Al 249 To 231 Ea 265

Aa: Acalypha australis; Al: Amaranthus lividus; Ala: Alopecurus aequalis var. amurensis; Ap: Artemisia princeps; Bf: Bidens frondosa; Ca:
Chennopodium album; Cc: Conyza canadensis; Cco: Commelina communis; Dc: Digitaria ciliaris; Ea: Erigeron annuus; Ec: Echinochloa crus-galli;
La: Lamium amplexicaule; Pa: Poa annua; Po: Portulaca oleracea; Pas: Plantago asiatica; Pv: Persicaria vulgaris; Rc: Rumex crispus; Saq: Stellaria

aquatica; To: Taraxacum officinale; Tr: Trifolium repens.

274 o] 4.00%, HFEY o] 3.83%, Hgof oA = HEE o]
4.05%, T 3.33%, & 3.27%, STHO}FE 3.24%, &]HE 3.14%,
ET o A= vl o] 4.24%, 1] 3.85%, 7= 3.48%, 3]
WOl 3.42%, WE 3.22% 02 F & 3tH(Table 2).
20030 A7), 7, 54 T SHEAY whofA
At Fx2E 2ARE At vigol, &, 7o, A& 5ol
ol WAEA=H 59 Aoz YA 2F2 H|=%t
Z3Fo| it} (Park et al.,, 2005b).
ZE afjoll GRS oA
HOE, 2E, EE =,

o], oE

Ol
N
>

i

Bt g, ol AuA, 7158 24 59| Hol
weto] gzl Ao s wetE|GIth(Hwang et al,, 2004).

o) Tl AL TR YA SR Ak ool Al
F712F W s0] AA AR, o Bhelibe g
W 2 I OE AL A 5 Ak ol of
Bj57) AR Balo] FL AhoHE Mol £
shlaL, 1A 23 AR ollA= AlazokEo]l S = ek
= R (Ueki et al., 1977)2} vl Lol A AljEo}Eo] 5.04%
= 7V 9T B 24 2aiel Axjsls.

FEA90] Yk £E TS vldske s, H7kY A
S A Al A o] Wkal, x| Al Al Aol
A AEfA] 3070 Aol A AR o] AE TR A
A Aol A AR F2obe vEA YR, BE, v
PhobAele] Wbl KT, AT B ol ThelolA
A Bt vkl e, A AR o A= Al A

Hieks 27 7ME, 28lE, MEokE, JiHlE SOl Bol

=

ol Y, o

1o

EN

S

Eigti=pi=g
olAFe] Azt RAG) HolA WAEE Fol A
eole] SR} F1 T, 3, A, %, 2o}

ol o, bR HERTER) 2 ME, Aol 5

3Z3+E] Q1 th(Table 2). Kim et al. (1982)2 3b=of 2

SRz A2 % Hlol 7} 71 e FHzole, wolA]

b= ] F27F oA = mpzr bR &2 Ay

At 51%ar, o] Aak= Woo and Pyon (1988)1} Hwang

al. (2004)9] QAT HE 2 oI,

Yol Azt Hgolel i Telold walo] WAL

Azt 87 4840] Holu M wo] Z7jeln

AZAL] W AL ARA AGH GRS

ZdA17]7] ©fZell(Pyon et al, 2001), O 2% &2 Q]

w7t 2o Ao HWHESIth 20039 ARIA FH

A dplofl A AR xS uieER] oo Fa

T7F 4.03%% =9 O (Park et al., 2005b) ¥ XAl A=

0.76%% ol Zfol7k QUG FoI |7} 248% % =&

o]t
oot 172 51%0] WAElo] 260%E A3 o]

ZF =3t 17502 7P wol AR QLA Wi, A4t

7} 2kt 4%, ARsk, oh %), B3, WolRa) 217t 3%

9] =0 & A lh(Table 1). 2001 =AY <=

= % 373 3155, 19804 0] B0l 7] 13550% A

Aol 43% =Tt 20030 FH R Fof| A FAleE o]

2L % 167} 380|900, ZHA e AZAA 13

3} 26%, o4 97} 13%0] ATk 1 sk

jud

oz O N e

Lorle

i
o
O]

& ok
R

oL, FUst

N
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Table 3. Coefficient of similarity between various orchards
fields in Chungbuk province.
(Unit: %, species)

Grape
Orchard Apple Pear Peach
Sub* OF’ PH?
Apple -
81.2
Pear (99) -
87.6 80.4
Peach (138) (99) ~
Sub 78.4 70.0 80.3 _
©o(114)  (93) (116)
& op 764 691 807 867
& (108) (88) (110) (121)
PH 75.4 68.7 76.3 91.8 78.4 _
TT(99) (86) (102) (115) (96)
Average
(84.9)° 91.0 83.1 91.5 83.8 81.3 78.7

*Coefficient of similarity of total occurred weed species.
Sub.*: Subtotal; O.E’: Open Field; PH.* Plastic House.

(Oh et al.,, 2002; Choi et al., 2009).

SHE T FEA x BxoA= 20149 W
2 AR A AR O TRAYE, JE ] Ao, &
A, o T TEY HERAGNATE Ao H| e} F
SE7IES WAo] ZAE I 53] Aot = S5
H| 53 A7), ZollA] F=2 gttt g4 Sl
(KNA, 2012), 35 HHA ol Art WAgh 22 o] &2l
Ao 2 TWHEIT

o Aol A FAME ZHAIMEE, ZRAEEE, vlaE A o],
7|54, HAE & SEF A A et gEels
2(ME, 2014), $Fo &2 783t 005 7|&o] eikE WA
Sfjof & Ao HHEUTH

FEAY oA AT FE2[AMY AeE vt
ATz Table 33} ok Abdf, i, Haohe} Lk (keA], Al
Aizdh o] it FAMS Ag= 84.9%%E A= ofE Hat
15.1%7} &gtk 37kl = 78.7~91.5% % F27F S-AlS}
AL, 2= A= 78.7% % thE dHit 2F0 Alo]
7F At o= e g Az WA Aozt AL, o
A AR v 5 1071 2E9] Bt A Al 52.9%
oJ3lth= Haleh= ot thE %] It (Hwang et al, 2004).

AN

o oF
AL =

2 A= 2015 SERE 9W7HA] SEAIS 114 A -
9] 387AF oA Ao A dske A 9

sto] = QT SEA SO B A F2E RARE
3k, - 471} 20050] WA= Qo BEAPERE 247 o
Aol 82F, Aol 40F, thdAfo] 78F WAL,
AR ol oAy Hxo] WA vlgo] vl=stolnt. 1t
2= 333 7F 415, HF 18F, ik 125, AR 11,
AR 108, it 9%, A3, nidEa) 247 8% <
o|tt. TEA oA 2= BFEg o] 4.13%, I 3.60%,
AEE 3.46%, & 3.07%, SIHOLFE 3.07%2] <= & YT
AL, 4] 2059 A== AA F2F 50% o)d= &
Akt AA| B Ay ] fAMY Al Bt
84.9%% AR} B=ol7} 91% o)A oL, Al = 78.7%,
2] EZE 81.3%, v 83.1%F H|=TF ATFo|rh

wE w o

FR0{: FEAY, B, T, WA, Fa
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