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ABSTRACT

Surveys of weed species in paddy fields were conducted in Gangwon province to identify
weed occurrence from July to September 2013. Total 312 sites of paddy fields in 8
City/Gun were investigated. From the nation—wide survey, 43 weed species in 17 families
were 1dentified and classified to 31 annuals and 12 perennials. Based on the occurrence
ratio, the most weed species belonged to Poaceae (8 species). 7, 4, 3 and 3 weed species
belonged to Cyperaceae, Polygonaceae, Scrophulariaceae and Compositae, respectively, and
these 25 weed species in the most five families accounted for 80% of total weed
occurrence. The most dominant weed species in Gangwon province paddy fields were Lemna
paucicostata (20.6%), followed by Echinochloa spp. (13.8%), Sagittaria tritolia (8.4%),
Monochoria vaginalis (7.1%), Lindernia procumbens (6.2%), Bidens tripartita (5.3%),
Eleocharis kuroguwai (4.6%), Scirpus juncoides (3.1%) and Aeschynomene indica (2.8%).
This information could be useful for estimation of future weed occurrence, weed population
dynamics and establishment of weed control methods in paddy fields of Gangwon province.

Surveys of weed species on upland fields were conducted in Gangwon province to
investigate the occurrence of weed flora from April to May 2014 for winter crop fields and
from July to August 2014 for summer crop fields. From the nation—wide survey, 171 weed
species in 35 families were identified and classified to 92 annuals, 40 biennials and 39
perennials. Based on the occurrence ratio, the most weed species belonged to Compositae
(41 species). 14 and 13 weed species belonged to Poaceae and Polygonaceae, respectively,
and these 88 weed species in the most five families accounted for 51% of total weed
occurrence. While 113 weed species in 29 families occurred in the winter crop fields, 161
weed species in 34 families occurred in summer crop fields. The most dominant weed
species In Gangwon province upland fields were Portulaca oleracea followed by Digitaria
ciliaris,, Chenopodium album, Echinochloa crusgalli, Rorippa palustris etc. 27 weed species
in 11 families were considered as exotic weeds. Based on the importance analysis, the
highest value was C. album followed by Amaranthus Ilividus, Galinsoga ciliata etc. This

information could be useful for estimation of future weed occurrence, weed population



dynamics and establishment of weed control methods in upland fields of Gangwon province.

This study was investigated in order to occurrence of weed flora in orchard fields and to
the establishment of weed control basic data in these weeds. And this study was
investigated on 2015. As a result of the study on orchard weeds, there were total of 218
weeds including 42 family. Among all the weeds, 85 species were annual, 36 species were
biennial and 97 were perennial. Each fruit tree patterns of occurrence weeds, 173 species
39 families in apple orchard, 112 species 36 families in grape tree orchard, 159 species 38
families in peach orchard and 142 species 38 families in pear orchard. Dominance was the
highest with Digitaria ciliaris followed by Artemisia princeps, Stellaria aquatica, Commelina
communis, Acalypha australis etc. in order. And exotics weeds occurred 27 species.
Trifolium repens was the highest in importance analysis and the followings were in order

of Conyza canadensis, Chenopodium album, Taraxacum offcinale, Rumex crispus etc.
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F 21 SEeolM e FxaA F3H(m)

g 1% ZAL 2xb ZA}
T Z(HRI4) M3(g) Z(HH14) M3 (g)
13 Az 5(51) 104 17(235) 305
23] Az 6(55) 114 4(152) 6
Az 10(1,143) 3,635 7(109) 2,751

12 A= 13 AxTolAe E, 9152 5 5F 104704, 104g, 23] A x4
= AE, HHIE 5 6F 55704, 1l4g, Tzﬂé?ﬂl/\i g, 83157 5 10F 1,143704,
3,635g9] F=7F #ASIAIL, 23k ZAMAA = 13] AZxFAA HEE EXI5F 5 17F 235
MA, 305g, 23] AZTOIAE 2EE T 4F 152704 6g, FAZTAME SAHols HAE

Z 5 7E, 10970A], 2,751g9] Fx7F HAASA T
N #%m 23] AZFAA AELo] 90%E 13 AT 63.3% FAZT 26.7%F
Hlwsle] FZo] €53 =UTH(E 22).

2 0| 4fZ(em) e dlon) 0|43 (g) HE2(%)
13] Az 19.8£1.41 18.7£1.67 199.6+23.21 63.3
23] Az 20.8+1.04 20.3+1.04 210.0+23.90 90.0
A% 17.9£1.44 15.7+1.77 147.0+29.13 26.7

Wb A 2ol wa) AzTe izt ol
=1 H

=
1o Aow ATGHH(FE 23), FxUYAES &

23, A A5 makslely ws
o pH EC oM Ca K Mg P20s5 NOs—N
TE (1:5)  (@s/m)_ (a/kg) (cmoll4) / ka) (/k0)
ey A 6.96 0.97 19.14 8.87 0.99 2.16 319 90.33
13] A= 6.97 0.85 20.92 8.75 0.99 1.74 310 56.08
23] Az 7.05 0.91 21.13 8.94 0.75 1.69 349 81.31
FA = 7.18 0.29 22.76 9.28 0.90 1.58 353 12.77

F A EFNA Y F2I ZAMAFRE B 13} ZAAE G9E () & 13 A2
=z 275704, 392g, 23] AxTAA NE S 52 4537Hxﬂ 483g,
FA 2T A P%AM, ME T 12F 752704, 1,503g9] Fx7F BASIAIL, 23k ZAMA




=y

= 13] AzTFAA AE, BAYols T 3F 937MA,

1,771g, 28 AZTFINE Znja),

==t ]
= =2

Lol £ 1% 123704 3g, Txﬂmﬁ—oﬂﬂb YA5H, =3 5 5%, 51404, 1,887 &
Z7F Ay o}%lt}(L 24).
3,000 9,000
2500 \ y=3427x- 18487 | 5000
' R =057/ '
2,000 \ / - 7,000 E
- i i
“;1500 \g/ £,000 Hﬁ'j
B sop I E
id / & F 3000 =
50
y=-1372x+376 - 2000
-500 RE=6:8304 - 1,000
1.000
2H= 13 M= 23| M=
O 1. Az FadE, B dAaae] FaaA
3E 24, A JFREAFT ()
Ee 1XF ZAL 2XF ZAL
S(hH=) MZ(9) SOHA) HZ(9)
13] Az 5(275) 392 3(93) 1,771
23] A=z 5(453) 483 4(123) 3
Az 12(752) 1,503 5(51) 1,887
® 25 AYE I 7
=2 2H= 138 M= 23| M=
(kg/10a) 131 228 383
2 F@e % 25004 BE Wel 2ol 28 Az A TAzT Bla) 3671 Fo} FRUA
7b FEFl mA = @EFo] wig F& ¢ F Ath
Z AW A Fo ESSsAS Hlus) & A zA AgFolrx dad B8 ARV
Houp $55AAAY 2 Aole HolA Wgten ot Fo AawF 5L Fa A
29 277 A5E & F AUATHEE 26).
3E 26 AW A5 EFsEA] wis)
ey pH EC oM Ca K Mg P20s NO3—N
- (1:5)  (dS/m)  (g/kg) (_.cmol(+) / kg ) (mg/kg)
Aay A 7.33 0.27 22.97 10.36 0.70 2.28 292 21.61
13] A= 7.44 0.17 17.00 8.89 0.26 2.02 322 2.59
23] Az 7.54 0.23 21.62 11.52 0.93 2.20 289 6.23
HEA = 7.35 0.20 17.97 8.91 0.25 1.95 300 1.03
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2,500 700
v =260x- 19167 L

2.000 R 5.0404 / 600 =

500 %

= &
= 1,500

. - aoo Kd

o &=l

b z

# 000 -os00 &

#1 4

3

K - o200 T

oo

500 u

7 ¥ = -934x+ 309 - 100
RE=0.7964
) : . .

A= 15| H = 25 H=

uF Au) Al Imel EAF FERE BY 13 RARIME 1SAZTANE AE, 9¥E
olAH] T 4% 107704, 404g, FAZTFAME WYol, @ Zolan], uE T 13F9 #
6887Hx1], 2,299g9] Fx7} BAEIEI, 23 ZANAME 13 AxTAME 7= gAEF
Hols: & 8% 6770A], 4,201g, 23] AxFAAME EIEZ, HolF = 4= 32704, 10g,
AzxToNMe DEgotynl, HulE, WolF T 9F 223704, 6,242g°] TAHH LA, 3%
ZAAME 13] AxTFoAAe 9352, d™olT 5 5F 28704, 10,236g, 23] Az oA
E FUEE €352, EAY 5 115 140704, 265g, 38A 2T FU7leE, €
F3RopAn], WEAY 5 12F 81/HAl, 112¢g, FAlZFolA dgots, =9, LAY &
= 85704, 12,612g0] SR, 43 ZAF FxEPRAS 13 A x oM FHolx E_é

-{n r&% 1-N' S

A5Z & 4F 21704, 9,019g, 23] AzxFoIM e TU7IEE, FEESAY, F5 5 145
2087RA) 311g, 33] AxTolM= F5S, ABotF 5 3F 21704, 2g, FAZTAM= 40
&, =Y, g9ols 5 8% 44704, 6,528g0] LASATHE 27).
327 A FREAFE(m)
= s 1%} ZA} 2xt ZAL 3%t ZAL 4zt EA
- BUHA+) A8  BOHAS) 43  B0HHs) 43  B0HA+) 43
13 Az 4(107) 404 8(67) 4,201 5(28) 10,236  4(21) 9,019
23] Az - - 4(32) 10 11(140) 265  14(208) 311
33 Az - - - - 12(81) 112 3(21) 2

A= 13(688) 2,299 9(223) 6,242 9(85) 12,612 3(44) 6,528

ol
BN

31~10. 59 ZA F33te] ARG ZAHE BHY A x35] e} F7teh=
), 33 AxTe dutdoz aFAN] Al AMEShe AR I EAu o] BN =
EPtth(EE 28). AAE B4 Aol o= A5A A A F AA =
m gz 33 WA ool w& ASR yERET

>0 e

%2,

.
o

oft Hir
% rlo o

LR
o

=
B
ﬁJfL




3E 28, M 15 £%(10a)
T B MS(kg) 115(kg) HEE(%) S|
13] Az 3,592 1,110 91.00 T4c
23] Az 4,583 1,416 89.14 94b
33] A= 5,755 1,778 92.85 118a
A% 2,016 623 80.24 41d
AR (2 E) 4,886 1,510 82.09 100ab

2% AW A7 Fo) =RHAe vmel 2w AzA AzTolA AaA wgel sws)
Ho] WMEAZERE A & AOVHE 29), A nARA} MY Wi o]
7h g AoE Yeth ot 2 o] gidld Ao sjawd,

”r 4»

E 20, A A-F Eokstety W)

o pH EC oM Ca K Mg P20s NOs—N

TE (155)  (@s/m)  (a/kg) (cmol(+) / ka) (9/k0)
el A 7.32 1.79 23.79 9.10 1.23 1.83 335 64.48
134 %= 7.23 1.29 21.26 3.94 0.99 0.69 364 64.44
234 = 7.29 2.15 22.72 2.69 0.47 0.48 385 132.15
33 A= 7.42 2.87 19.31 7.20 0.56 1.47 341 238.49
A= 7.05 1.22 19.83 8.03 2.22 2.43 279 49.87
w3y 7.48 3.22 19.31 7.17 1.02 1.29 303 248.50

4 A8

<ANREHRA : FLE FBA dAZE AL EERA>
AN 1D = FAF2 ZLEIRAL

7F 2013 AY5 = WA ZxE 8/ 312X 8L AL
U EdNie 9} gz7t 7 =2 SATEYY FL2X7F 20.580]%0a1, 34 13.83, wg

o
i
Y
%
_L
OJ
o
3
L

4% wo Badn wa im%am ASG FRel WL AGEz Aol
e, Zhel B3E 203 FrlAT 2ERGT, BSFe F4F DAY

(A 2) & SAZE JUEEXAL
7} 201493 FYE s HAEE ZRE 9MAT 85X AL 2AE Ax 297 113

]
Foz, whlol, Ao, HuE, S5olE, Bolk, AUE Lo YN B
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o, ForE nidolr} 7.182 7P Ha HHIE 7.09, AWolF 6.56, HEo|E
5.208 JeYt #EbzE Z3ar) 25F02 221, stEHU) 12202 10.69 A
HEE Yy oo ze vhEs, Axsty, A=y, g3, golsy, Xy, 4t
%I, BE Az, gi53, 7S, BEY, S, So3EY, A, vy, 4

o, EUE, Aoy, 4y, whErield, Awd, H6lEd, AN, ddd
AFEY, FEolEH £olUt

A 93 Fx B FFe 9 Al 101 S ARG A3 273 91502 A
Nee dAdols, HulE, vielo], B9, &&olF, ME ol TREE AT
7} 9.022 7} %%Etﬁ ¥ & 8.04, uigdo] 7.02, Y 6.97% YWt JEZE
=357 7} 17%3 , FEAVE 11502 1219 FANEE B gFo=2e
= A P e ”‘J’]' Wolat, w2, AtxH, g5, ASH, H5EAUY, HE
%, EUE, 7FA A, ok, A1, Ho|AEH, A4, v, ntsE, ol

o, A, HHlET, ST, AX G, AddT, vk Eol it

L0} Al 107AF S AN Seelt Fxes 273 9150 YA o, dnls
< dHl&, uio], Aoty AE, 9, MHIE, £501F o, F8ET v ol
7} 9.602 7FF Zgtow HHIE 9.14, HolF 7.81, AE 7.05, =9 525 U
th HERE ZEHr} 24F0 7 229, FEFJI} 10FCE 9.59 TPHUEE e
1, o RE noEd, wEd, 2%, 53, AAsty, gelrd, e,
Atz @aka, Aolwtd, dAolH, M3, visEd, ofbsH, JHAH, FHEolEFH,
17, S3E7, A7, Hulgd, AvEy, d, 8ariey, A, A2

o2
o

(e}

N

NS

At Fxe 127] Al 14373 AR 313 115%°] 8% AS

3, H¥lE, wplo], WEAY, AE, AHolE, H&olE, FU/EE &2
=7 Eto ], ST = AH|E0] 8.692 7H4 =3k uvielo] 7.84, WE

.05, 7I1& 5.35, ?_UéO} 00, TH7HEE 4.97, £50lF 4.865 YEth FE=E

= T3 Hrt 29F 02 25.2, ﬁ‘riﬂrﬂ 9Fo 2 7.89 WANIEE HYI UFoZE

3

j=23

2y
L
o3

-

ro2 ok R
o

vt} &2 7.0, *‘X}:i‘rﬂr 7.0, W=, EEH, AR, I, BlEH, d4, o=
ol vt A=, ofSd, JHAH, oy, AW, HNdAEH, HUEH, S
NFEH, AREHS, SAH, A¥EH, ZBAClH, AR, v ok, A,
FEolEFH, AAF FolAUn

APA R F2= 67) Al 10527 ANA 237 64F = 3
EY, dWolr, AGHIEH, 5018, FoFZE ¢o=2 TANEY %o, &
= M&te] 6.5, AFEolE 5.74, B3] 547, &£&0]E 51 , Ak
5.03, 7N # 4.97, @ EolAlN] 4,96 YUEHT #HEE= H3t3rt 156502 234,
St 9Fo 2 1419 PWARNEE HPT dgo=2Ze vidEF 109, AAstz

ofN
lo
e
r_eg

[o
fot
ro
9‘114
&
kl
=
R
N




7.8, BE¥, Atz FI, vISd, A5, diS3%, Wolsd, FEolEH, Aol
b3, AEAds, Av1Es, G vk, SA3, s, 7hAs, A
Hrrke e ol it

vl SRS 1370 Al 136 A" 323 11159 27 BAshs 2E Ao,
LARE= ko), HulE, AE, WEAY, FEolE, 9 w=ollal, ToET HE
o] 7.98, HBIE 7.24, 7|E 5.88, BV 5.61, AHolF 5.41, WEAIY 5.32, £&o|&E
3.83, TUI7IElE 3.81S YeHth #E2E F39r) 29502 26.1, EHI} 105
S2 9.09 TANEE Hlow, virEy 8.1, AAST 5.4, T3 54, FEH, 4=
o, IS, A, ARz, Avs, gots, viExd, THA S, =3, o3, Al
=3, Ay, A71E, FoAdEH, AFEd, S, HAuisd, ZAolw, &

, ArETEElS, A, sgolntdt, FEolEd, AAF, vuRa o HANLEE U

Wt

A

(A& 3) Fd TAZE FLEEZXA}
7k 20159 Flol] sk xS AR 23 AR A2 11I7RAE 66413 393
173F9 238 Aot 12k EAMIA

A

3 £ 353} 131%0] F@shgom, TANEE
dol, BAE, FWolF, AYWEH, 2 %@Ol%, AE Folhx, FREE Yol7h
4642 7HF =kom & 3,92, HAEF 3.77, EVE 3.36, Aol NYvIEH I}
3332 Uehdth Beze 2897t A ok 158, %, BE, AR, A%

HARIE 26.798 E=RoH, OFoR2E Yol &&HolF, A T AAS AUt 11F
o2 12269 HAHIEE Ry} Lo zE sy M=z wlt)ZER Folth 23}
ZAA = 357 120 0] Ed3tdon, HANIEE nido], E1), HHlE, ME, &5
o]Z, 3HolF £olYa, FAEE Higo|r}t 50608 7 Eton =3 4.29, E
4.06, HHIE 4.03& YEAS. HEIZ = 3 & AGEH, EE F 253,
MRS 17,6082 E9koH, thgo w2 = uigo], 59, o], ZolAE T FE
7} 12%F 14.639] AN EE HAY oz vbEy, Ax8ty, Alxd, blE

7 ol A
o8 el BsteE FRE 2AME A TAE 24X ol A 384 142%F9 2% <
AT 1A ZAMIAE 357 131%0] Edstgor, dANIEE Yo, &, SA)
, Uz, ol *1%?“1%311, él7§°l, HFE Folflal, ToEE &o| 5142 7}
% .80, H¥WE 3.71, MYUEHT} 3.57S
g, Mgz, wmuo] 5 23F, AW
ARt 8F o=
HEE B 5o 2e sHay, mttEd, A53 ok 22 AL
M= 337 105F°] Edstgon, BANIE= uigdo], AE, FFE, MAH, &
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Aol o|a, FLEE ulgolrt 4748 7P Egon HoRE 4.04, A

4.02, NE 3.90& Yt JE2E Iyt & ASUEd, ¥x T 23%, $A

H=7F 19.0602 E3oy, thgo 2 ugdo], &3, gutedo], ZolAE T sz

7F 12% 14.939] HARIEE HJT oo 2e vidEy, d=53, HlEH, Az

Ho9E7 FolA

o 7TAE 53X Epol vl b ZAMAS 383 159F0] ZAMEJY. 14 =

Al M= 333 108F°] Edstgon, ANE= Yo, & Zvig], HE MIYUE

g, SAE, melo] oldlal, Fake Wolrt 5738 7 =dem & 526, ¥

g 4.16, 2EZE 3.99, HAF 3.758 UEit FEEE I3l &, AIdVIEY, ®

o], AWE 5 21F, WYL 274708 Egton tgogE Yol ZUA &

%olE T AAEHI) 8Fom 12.229 WANEE HAT ggoZE A A=

7, vl E ol 23 ZAIAE 323 116%F0] 2dgoen, YA EE v

o], & MAYESY, HAAEZ =3 Iolx "012451, 8T = npgdolr} 5252 7}

A =okom & 453 S$FAE 383, B9 3.71, A2 | 3.49% Yeidth HE=z

e I3t & HAINEd, 8ol T 25%, YANIET} 21,3607 Egton,

o 2% npgo], E3), gnpo], FolxE T EIIL 15F 16.749 HANEE

Bt o2 e vitEH, Atzd, vEH, ol HoFEH, 57 ol

gt 25 A JFExe TAHA 23AFANA 363 112F 0] TSR, 13} ZAMAA =

337 95%F 0] Edstdon, dARIEE Wol, & HAEE SAE AAo], £ &

ol9lal, FQTE Wolrt 5542 7 =gtom 2 437, AW 3.66, EAZ 3.31,

S Uit FEEe Sstirt & iwE, ARk, AdREd, 9

T 24%, EAM 284002 =gom, o 2E Yol £uA|, &£&HolEF 5 st

A7} 7FSE 10.029] HANEE BA o 2e I, N5, vt Ed, Hol

T oAtk 22k ZAMAAE 347 75F 0] EdF o, HANEE nio], H

FE, AE, HARE, NGNS, NAH Fola, FaEE uilolrt 5397 M =

Rom TOAE 484, ZE 449, HHE 4.28, ASFNEY 4.015 YEAT}. FE=

= T3t ASuEd, &, @i Eoly] T 18%, WARIET} 23,7202 E9kon,

o 2% o], E1, FolAE, gupo] F sEIUL 6% 12319 YANEE
Bt tFo2e vitEd, g5, Ho3E, s soldnh

o}

FREY

(A1 4) ZEAE A F2TAA ©BE I3y

7h Seadel MAsks Fxe 13 2AIAME 13 AxTAM s AL EX5F § 5%
104704, 104g, 23] AzxFoAAx= 7AE, H¥E T 65 557041, 114g, FAZTAA
AHlE, @5 5 105 1,14370A, 3,635g9] &Z27) @S, 231 FAIAME 1
3] AzFeA HEE GUSFH T 17F 235704, 305g, 23] AZxTFoM= HHE




s 4% 152704 6g, FAZRTF A= dWolE, dXNSF 5 7F, 109704, 2,751g9]
Fxz7b WAL, SFF FES 23] AzToM FFEEC] 90%2 13 Az
63.3%% AT 26.7%9k wluste] FAo] A3 wkow, S Aw) W59
EG W ZadEFEs vl *}Uﬂ FA| 2ol vla] Az AAv Wol Foldle o=
Ueht fxole] gE .

1/]_. img] zg_ Lz\go] u;} ul—xgz/\]_h‘ E‘I] 1;]. z/\]_o]]}q 1@
AzFAMNE 7AE dX5F S 5F 275704, 392g, 23] AZXTFAME AE 5 55
45370A, 483g, FAZTNA WA, ME S 12F 752704, 1,503gY Fx7 &
A, 221 ZAAE 13] AzFAA 7AE, A¥ols 5 3F 9370, 1,771g, 2
3] xﬂzﬂloﬂﬂ E ZEvlg, g ZolAn] T 4F 123704 3g, FAZRTFANE ©@A5Z,
E9 5 5%, 51704, 1,887g9] Fxrt #ASAL, F FHFS 23] Ax Al FART
ol Hlsﬂ BHMEt Eon, F A Ay o ESSIEAES Hlws) B ow A=A A
gFoA dad H5Y ARV ASS & 7 Uth

o 2 Imfell A RS BHY 13 AN 13AZTAME AE dEF}
AHl T 4% 10770A, 404g, FAZTANE Wol, dzelAu], HuE T 13F
Az 6887MA, 2,299g9] FZ7} BASAI, 23 ZAMNAE 13] AZxTFAAME AE,
G52, d9gels 5 8F 67704, 4,201g, 23] AxTFAAe BXN5ZE, HolF T 4%
3278, 10g, FA Tl = @dEolA v, 2ulE, sYols 5 9% 223704, 6,242¢
o] WASIH O H, 32k ZALIAE 13] AZFAAM= E5ZE, AHolF T 5T 28704,
10,236g, 23] AzFoAXe FU7iEE, @353, $sAY 5 115 140704, 265g,
FAZTANE FU7EE, SR, ¥eAtd 5 12F SUUHA|, 1l2g, FAIZ
TolA ot &9, IWEFAY 5 65 8570Al, 12,612g0] WAL, 43 A
FEEAFEE 13 AxFAXe AT EASH 5 4F 2104, 9,019g, 23] A

ne) oln

4O

e FU/IE, FEWEA, %—E— ] 5 14% 2087041 311g, 33) AZTo
He 789, 89

ol T 3% 2170A, %zﬁu?ﬂlﬁ” HHlE, 59, AWl T
8% 44704, 6,528g0] TASIAIL, i-ir %‘r%k% A z3 50 Wt Z7heteE AS B
nem, 33 AxFe AP B o FHFo]l & RAoE UEYow, uF
A A $o] EstdS vws)] B oo AzA X ol AAF HlFEe] ARV}
Hol madztaRs 7|Hd & Aok

N

5. JI8&3

Braun—Blanquet, J. 1964. Pflanzensoziologie: grundziige der vegetationskunde. Zweite,
umgearbeitete und vermehrte Auflage. Springer—Verlag: Wien. p. 865.
Wikum, D.A. and Shanholtzer, G.F. 1978. Application of the Braun—Blanquet cover scale

for vegetation analysis in land development studies. Envir. Manag. 2(4):323—329.
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