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Abstract

Cultural practices for adzuki bean and the distribution of weed species in the south-west
regions of Korea were surveyed to provide information on effective weed management.
Approximately 27.5% of the farm households were growing adzuki bean in an area larger
than 1 ha while the rest grew the crop in an area smaller than 1 ha. Of all adzuki bean
growers, 17.1% seeded in early June, 8.6% in mid June, 34.3% in late June, 17.1% in early
July, 20.0% in mid July, and 2.9% in late July. The average planting distance was 71.0 x
29.5 cm. From the 40 surveys in adzuki bean fields, 35 weed species in 17 families were
identified. According to the occurrence frequency, the dominant weed species were
Digitaria sanguinalis, Acalypha australis, Cyperus amuricus, Echinochloa crus-galli, and
Amaranthus nangostanus in decreasing order of dominance. However, based on dry weight,
Chenopodium album (34.4%) was the most dominant followed by Acalypha australis
(21.9%), Amaranthus nangostanus (19.1%), Digitaria sanguinalis (7.5%), and Portulaca
oleracea (6.1%). The exotic weeds found in the field of adzuki were Ipomoea hederacea,
Abutilon avicennae, and Celosia argentea. The plant heights of 1. hederacea, A. avicennae,
and C. argentea were 259 cm, 98 cm, and 76 cm, respectively, while the fresh weights were
850 g, 66 g, and 101 g, respectively. Integrated weed management systems utilizing
mechanical, chemical, and biological control techniques need to be developed for effective
weed management in adzuki bean production.
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Results and Discussion
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Z=to] o] AufH S HHKOSIS, 2013), & 7,110 ha& 0] 6,466 ha, +=0] 644 ha ©]3Ith. EAGH-L =o]
9.1% FEH 1, TR 2tk 7H7ER] o4 90.9% 7 Aflictal Q1= A o] iek(Table 1). Al EE 2= Hd0] 2,573 ha®
36.2%=2 7P EQtoH theo g AR ZE 40 2 37] 7} 60.8%S AA|SFATE AR B Ajulis el ot Afuj
U] 274 B, 7P AEiHZLE- 0.1 han]9Ho] 7.5%, 0.1 - 0.3 ha?}30%, 0.3 - 0.5 ha?} 15%, 0.5 - 1 ha”} 20%, a
2]11 1 hao X 57171 27.5%E LERATE 1 ha o1A2] 7171 27.5% & Al7-2] =47 |&AlE oA 33t 571] 4
AR GRS o A JHE 710 2 molE| QT Table 2).

Table 1. Cultivated areas of adzuki bean in Korea (KOSIS, 2013).

Rank Provinces Cultivated area (ha) Ratio (%)
1 Jeollanam-do 2,573 36.2
2 Gyeongsangbuk-do 892 12.5
3 Jeollabuk-do 857 12.1
4 Gangwon-do 813 11.4
5 Chungcheongbuk-do 659 9.3
6 Gyeongsangnam-do 589 8.3
7 Chungcheongnam-do 377 5.3
8 Gyeonggi-do 259 3.6
9 Incheon Metropolitan City 23 0.3
10 Ulsan Metropolitan City 21 0.3
11 Gwangju Metropolitan City 14 0.2
12 Jeju Special Self-Governing 14 0.2
13 Daegu Metropolitan City 9 0.1
14 Busan Metropolitan City 6 0.1

15 Seoul Metropolitan City 3 0.04
16 Daejeon Metropolitan City 1 0.01
Total 7,110 100
Paddy field 644 9.1
Upland 6,466 90.9

Table 2. Cultivation area of adzuki bean.

Cultivation area per ha
household 0.1 0.1-0.3 0.3-0.5 0.5-1 1 over
Ratio (%) 7.5 30.0 15.0 20.0 27.5
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Table 3. Seeding timing of adzuki bean.

. June July
Seeding timing - -
Early Mid Late Early Mid Late
Ratio (%) 17.1 8.6 343 17.1 20.0 2.9

E Ak HE A A E A B 230A 2= B 71.0 + 14.2 om, #4235 em, HH 100 em©] L, FHA =
B4 29.5 + 6.8 cm, |4 20 cm, 2| 45 cm©]EKFig. 1). T=AENQ] ZA1A41A =] 21 60 x 10 cm(F7HAE] x F7HA )
2 225l 8.0 9o, T Bl 3. 4201 85.3% 7P WREO ™, | - 25 11.8%, 55 0]4}2.9% Z=0] itk
U A7 83.8% = 2 oA Lo ™ vlirE F et BARA] 2 AhrE 16.2% ol 3tk (Fig. 2). B
PR G52 $IsH 71AIS AIAA Foll A 27130 cmZ WA A Bl S 5 A BH-S w27 0] 2517 | fj 2o 25 <
Aok 3t L1, F78S oFA] gfot 8do] glo] 714 £=ghAlell f=igh o] itk dth(Iwakawa, 2014). &
Takabashi et al. (2014) %735 cm® 10 a5 kg @ 2 305 m” 2 U4 0 2 uE61H TR Ho] @ Ho| Aol =

ue] 219] A] £4o] Ak 5 4-etarelel fefstet srk

o

100
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Planting distance (cm)

20

Interrow space Seeding space

Planting method

Fig. 1. Planting distance for interrow space and seeding space of adzuki bean.

Plant number per hill Seeding method

2.9

# spot seeding |l broadcast planting m raising of seedling
IM1-2 #3-4 =5 over

Fig. 2. Ratio of plant number per hill and seeding methods of adzuki bean.
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432 —
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Fig. 3. Ratio of weeding methods and mulching in adzuki bean production.

S-2utet 2 Al SRR oA AR Q= 3 % 71}35%0 8 Fxo] FeEr: Jg,r 271 30%, SR}
T, AT T2 ZAE QT (Fig. 4). THE 72 B, =olprt 11502 7}% [ D% o2 o}
&, 71, o2, wisEa, ot 12l Hl%ﬂr F 242 2%, B2 S 10071 154 2ASHlnh. AR
ii‘?i, HA 0] 28F, A H0] 26522 FHA oA = Lol M BAYSIAL A= 1*1—4 TP A9 ET 2
Fol wtetl ols THAI Gl Alofdo] sty e o= Tew rh(Table 4). T8 LRI 7P =2
ZF-2 Hiol® F 3771 AR 5 202 A A E o] 54.1% 0] AR =S B, tha O & 72 51.4%, 3
S 45.9%, 1 40.5%, HIE 37.8% =0 2 71 ol iAo thako 2 ] itk Table 5). T SHEAHI|E, 014
7, Ul%ﬂ“*ﬂ}ﬂl T3 =S o RS WSt wrofl Aol Wol & 4 I Ll 2AL
S A2 TFA7 7RO AS 71700l AobA e uRh ' gz 2ALIA A 343 112802 AR glov g
9] HW)* 5_%% 33502 29.5%% AR5t HCHPark et al., 2003).

HCompositae S Gramineae HSolanaceae
MPolygonaceae  WMConvolvulaceae [ Chenopodiaceae
Bl Amaranthaceae M Labiatae H Commelinaceae
FEuphorbiaceae ¥ Onagraceae FCyperaceae

EMolluginaceae S Caryophyllaceae M Portulacaceae
& . lry Py Broad-leaved weed S Gramineae ElCyperaceae
B Malvaceae ETiliaceae

Fig. 4. Weeds found in the survey of adzuki bean fields.
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Table 4. Occurrence of weed flora at adzuki bean fields in Korea.

Regions Species

No. of weeds

Middle region™ +  Lactuca indica, Solanum nigrum, Acalypha australis, Ipomoea hederacea, Commelina communis,

Southern region’ Chenopodium album, Chenopodium ficifolium, Bidens frondosa, Digitaria sanguinalis, Amaranthus
blitum, Portulaca oleracea, Siegesbeckia glabrescens, Cyperus iria, Galinsoga ciliata, Echinochloa
crus-galli, Eclipta prostrata, Abutilon avicennae, Persicaria hydropiper, Ludwigia prostrata

Middle region Bidens tripartita, Ambrosia trifida, Xanthium strumarium, Physalis angulata, Conyza
(19 fields) canadensis, Stachys japonica, Stellaria aquatica, Breea segeta, Centipeda minima

Southern region Setaria viridis, Eleusine indica, Physalis angulata, Mollugo pentaphylla, Rumex crispus,
(18 fields) Sonchus asper, Celosia argentea

19

*Middle region: Gyeonggi-do (Yeoncheon), Gangwon-do (Hoengseong, Yeogwol, Pyeongchang), Chungcheongbuk-do (Goesan,

Danyang), Chungcheongnam-do (Cheonan)

YSouthern region: Jeollabuk-do (Buan, Gochang), Jeollanam-do (Jangheung, Haenam), Gyeongsangbuk-do (Gyeongju), Gyeongsangnam-do

(Uiryeong)

Table 5. Occurrence frequency of weed flora in adzuki bean fields in Korea.

Species Frequency (%)
Digitaria sanguinalis 54.1
Acalypha australis 51.4
Cyperus iria 45.9
Echinochloa crus-galli 40.5
Amaranthus blitum 37.8
Persicaria hydropiper 35.1
Eclipta prostrata 24.3
Chenopodium album 21.6
Staria viridis 18.9
Portulaca oleracea 16.2
Siegesbeckia glabrescens 13.5
Commelina communis 10.8
Bidens frondosa 10.8
Galinsoga ciliata 8.1
Bidens tripartita 5.4
Solanum nigrum 54
Ipomoea hederacea 5.4
Abutilon avicennae 5.4
Ludwigia prostrata 5.4
Lactuca indica 5.4
Chenopodium ficifolium 5.4
Triumfetta japonica 2.7
Ambrosia trifida 2.7
Xanthium strumarium 2.7
Physalis angulate 2.7
Conyza canadensis 2.7
Mollugo pentaphylla 2.7
Stachys japonica 2.7
Rumex crispus 2.7
Stellaria aquatic 2.7
Eleusine indica 2.7
Breea segeta 2.7
Centipeda minima 2.7
Sonchus asper 2.7
Celosia argentea 2.7
Total (35 species) 100

Korean Journal of Agricultural Science 44(1) March 2017

45



Characteristics of cultural practice and weed community in adzuki bean fields in the south-west districts of Korea

2

Mslioh 2| 2= W4l o L 24
St Ageliel 2o o] F AR A A1 47K-0] 107] Aol o] Fxo) T W s HH, AEF o 2= H|F,
ot 2R|A AlEC] =TT 10% ool Rl T tha o 2 HEgo], AR5 0 2 .kt Wi o i p 2=
ol 7N, =] Hiego] -0 & okt T AN 15% Hor7134.4%, 7HE 21.9%, HIE 19.1%, BFg©] 7.5%, 12
31 AHIE 6.1%E =SITE TolA 7P BAIEE 20ROl ZhEe] Y om, thao & HiEgo], 4[H]E, 112
HIS 22 250 2 ZAME Q) 72 250 2 SFA% = g, F971A1E, ofH, 1, 77}\?}? Bl
BAR, A5, ARE SOl Aol A A o] B Al A 2F Foll leiF o= oA Aet nl= g S T
A= 31 QISITK Table 6). 21=-9] w52 ZFA| Al o]l whet 73241717tk 27] wiizof] ot A-2of whet o6 - 10°C)
< oY) < FOHE < HH]E < ZOIR|ZE (11 - 17°C) < BFFo](14 - 18°C) < FHFFAN < FHtelo] < 4]H]E(18°C) 5
o] IAgstar i}, f2UEte] 712 6E At e ER A (s, BHT SFAGEA, B2 20°Colder

€ 230 Tord = 3le =0l t(Fig. 5).

Table 6. Occurrence abundance and frequency of weed flora in adzuki bean fields in the south-west regions of Korea.

i . . . Abundance’ ,
Families weed species Korean name Life cycle - Frequency” (%)
Dry weight Weed number

Aizoaceae (4-FE1)

Mollugo pentaphylla HFE a + + 0.2
Amaranthaceae (H]51})

Amaranthus nangostanus H|Z a ++++ ++ 19.1
Chenopodiaceae (% oF1})

Chenopodium album HolF a -+ -+ 34.4
Convolvulaceae (4|2}

Ipomoea hederacea o= a ++ ++ 1.9
Asteraceae (=-3}})

Eclipta prostrata Ela S a ++ +++ 39

Siegesbeckia glabrescens A% a + + 0.1

Sonchus asper eI % a + + 0.7
Cyperaceae (‘U5 A

Cyperus amuricus =AY a + + 0.2
Euphorbiaceae (tH=1})

Acalypha australis NE a ++++ ++++ 21.9
Poaceae (S}21})

Digitaria sanguinalis H}gg o] a +++ -+ 7.5

Echinochloa crus-galli =1 a ++ + 1.0
Portulacaceae (&]H]E3})

Portulaca oleracea AH|E a +++ +++ 6.1
Polygonaceae (9Ft]E3})

Persicaria hydropiper o] 7 a ++ + 2.5
Solanaceae (7}4]3})

Solanum nigrum 7hatE a + + 0.5

*Indicated life cycle of weed (a: annual, b: biennial, p: perennial).

Y Abundance: Based on importance value (%).

“Frequency(%): No. of plot identified species A / total plot number x 100.
+ : lower than 1%, ++ : 1 - 4%, +++ : 5 - 9%, ++++ : higher than 10%.
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Southern region EMiddle region
30

20

Temperture (°C)

Fig. 5. Mean air temperature in southern and middle regions in 2013.

ol A olefdz o] ASeS HH, 242 vl 82259 cm > ©14 7] 98 cm > AWMERF] 76 cm > H|E
31 em <=0 ATk AAAFE T Pl LPEEE 850 g > =] 101 g > o] A7 66 g > HIEE 4 g <=0| $ItH(Table 7).
A GZEASEm 0 -5 cm Zo]oA=9847, 5- 10 cm=358%, 10 - 15 cm=264H 0 & A% o FxE2p7}
AR, FAH] A717F 1.5 - 2 mm Eli= WEET oA 9] TR IATh SR AT 5 em oW9] Zo] &
O1+15 - 20 cm®] Zofofl A LAY ~Ie AITtal SFTHRyang et al., 2004). B miE @itz o] SA7HLA
T2 92 22 ol Aol FAF E7tollA] LRt EH]elA ez o] Tt 910 ® FAE QI ARt Al=-E-
2Z0] =9l 0 2 H|O| Al GMAMEC| P TR Alm T 0 R 5Tl T2 Ao FEE rtal BTk
CHHan et al., 2016).

Table 7. Plant length, pods, fresh weight, and thousand grain weight of foreign weed species in adzuki bean fields in the
south-west regions of Korea.

Species Plant length Stem diameter Branches Pods Fresh weight Thousand grain
P (cm) (mm) (No. plant™) (No. plant™) (g plant™) weight (g)
[pomoca 259.3 6.1 22.0 683 850 223+0.20
hederacea
Abutilon 977 9.8 1.7 30 66 7.8+0.53
avicennae
Celosia
76.0 9.6 15.3 46 101 0.1+£0.01
argentea

s

Q0] -2 WAl |7} of |2 Aol o B g HiA7| Zfge) Azto] Ael= aklo] =il glrk. <3t
ZO A i o & AX=Ql &, RARE, nl= ol A, 27184, 272 oz 27174 A A
2H J1E5l0] AHE F-G5610 §l=d|(Kurokawa et al., 2015), 2]21d%2] A1 Z Qo] 2UE & — e d=r— 1l

g — A3 — 20| 202 P nheshs Ao

BN

A

Conclusion

S2lutet Eol AQuf-a-d B4 U A St o o] Fx et EA] B2 o2 Atk AR 2 B, 57
o A HA-L 0.1 ham]TH] 7.5%, 0.1 - 0.3 haZ} 30%, 0.3 - 0.5 haZ} 15%, 0.5 - 1 haZ}20%, 121 1 haoA =77}
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27.5%2 HERGTE TS 7= 62 0] 17.1%, 62 S5 8.6%, 64 5H=34.3%, 72 % 17.1%, 78 55 20%, 1
211 78 5l 2.9% 2 15 A7]Q1 6 ol - 79 Zd<eol Eohs AHllE7 R 51.4%01 30k 20 A S = B 71.0 +
14.2 cm, 435 cm, 2t 100 cm©] 1, FHAZE Bt 29.5 + 6.8 cm, 420 cm, [ 45 cmo| et $-2uet &
e FAER ol A AR Q= FE = 177 35508 x| PR = FATEIE30F, 2R 4E, AR
T} 150 2 ZALE QT HARI 7} 7H 158 252 HIRY0| & 54.1%2] TIRIEE BT, th30 2 7HE 51.4%,
A 45.9%, T 40.5%, B 37.8% w0 &2 7P ot A o] iAo &2 TR E| Gt Z1EF 0 2= HIE, Hol,
a3 ZfE] SHETF 10% oldolar, T tha o & Higo], AH]E 08 =qlon, WES2 = ol 71E,
Je]3 viego] =0 2 =gttt oafirtxo] 242 ul=PEE 259 cm > 014 7] 98 em > AWMEEH] 76 em > H1E 31
cm 0] AL, ARG T BB 850 g > AR 101 g > A7 66 ¢ > M 4 g0l Slrk. B o] 2
AE flell 77140 B el 7} 3kl WAIE gkt S zae] AAVT 2 8sitt.

Acknowledgements

This research was supported by a project from the cooperative research program for Agricultural Science and
Technology Development (Project No. PJ01130702) of the RDA.

References

Chun HC, Jung KY, Choi YD, Lee SH, Kang HW. 2016. The growth and yield changes of foxtail millet, proso millet,
sorghum, adzuki bean, and sesame as affected by excessive soil-water. Korean Journal of Agricultural Science
43:547-559,

Han SM, Kim YT, Won OJ, Choi KH, Rho YH, Park KW. 2016. The importation of genetically modified crops and its
environmental impacts in Korea. Korean Journal of Agricultural Science 43:215-220. [In Korean]

Heo NK, Kang MS, Ha KS, Kim HJ, Choi JK. 1976. Identification of virus from adzuki bean plant. Korean Journal of
Crop Science 32:160-165. [In Korean]

Heo NK, Kim KS, Byun HS, Ha KS, Choi JK. 1995. Growth and yield of adzuki bean seed from virus-infected plant.
Korean Journal of Crop Science 40:569-573.

Hong EH, Lee YH, Kim SD, Hwang YH, Moon YH. 1991. Selection of appropriate herbicide for establishment of weed
control system in adzuki bean and mungbean. Korean Journal of Weed Science 3:199-207. [In Korean]

Iwakawa H. 2014. Tokusanshubyo 18:76-80. Accessed in http://Ammw.tokusanshubyo.or.jp. [In Japanese]

Kim KJ, Kim KH, Kim YH. 1981. Comparative studies on growth patterns of pulse crops different growing seasons.
Korean Journal of Crop Science 26:243-250.

Ko EM, Lim DY, Kim HJ, Chung YS, Kim CG. 2016. Assessing weediness of herbicide tolerant genetically modified
soybean. Korean Journal of Agricultural Science 43:560-566. [In Korean]

KOSIS. 2013. Adzuki statistics. Accessed in http://kosis.kr.

Kurokawa S, Nakatami K, Shibiya T, Watanabe H, Asai M, Imaizumi T, Kobayashi H. 2015. Development of early
warning systems for alien weeds in arable land. \Weed Science and Technology 60:101-106.

Lee IY, Kim CS, Lee JR, Kim JH, Kim KH. 2012. The Occurrence of weed species in cultivated Ligularia fischeri fields.
Weed & Turfgrass Science 3:95-101. [In Korean]

Park JE, Lee IY, Park TS, Lim ST, Moon BC, Cho JR, Oh SM, Ku YC, Im IB, Hwang JB. 2003. Occurrence characteristics
of weed flora in upland field in Korea. Korean Journal of Weed Science 23:277-284. [In Korean]

RDA (Rural Development Administration). 2015. Adzuki bean. p. 72. Jeonju, Korea. [In Korean]

Korean Journal of Agricultural Science 44(1) March 2017 43



Characteristics of cultural practice and weed community in adzuki bean fields in the south-west districts of Korea

Roh CW, Son SY, Hong ST, Lee KH, Ryu IM. 2003. Agronomic characters of Korean adzuki beans. Korean Journal of
Plant Resources 16:147-154. [In Korean]

Roh SW, Ku YC, Song DY, Park JH, Seong KY. 2004. Weed population distribution and change of dominant weed
species in upland fields in Chungcheong region. Korean Journal of Weed Science 24:72-77. [In Korean]

Ryang, HS, Kim DS, Park SH. 2004. Weeds of Korea (morphology, physio- logy, ecology). Rijeon agriculture resource
publications. [In Korean]

Sung MH, Kwon DH. 2011. The study of identify the status of coarse grains produced in Korea. pp. 45-58. Korea
Rural Economic Institute.

Takabashi M, Tanaka T. 2014. High quality cultivation method of transplanted red beans. Annual Report of Fukui
Agricultural Experiment Station. Accessed in http://www.agri-net.pref fukui.jp. [In Japanese]

Yasuda K, Yamaguchi H., 2006. Growth and seed production in wild and weed azuki beans under shading
conditions. Weed Science Society of Japan 51:61-68.

Yoon ST, Qin Y, Kim TH, Choi SH, Nam JC, Lee JS. 2012. Agronomic characteristics of adzuki bean germplasm in
Korea. Korean Journal of Crop 57:7-15.

Korean Journal of Agricultural Science 44(1) March 2017 49



