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The Comparison of Growth and Yield Characteristics among

Principal Bulb Onion (Allium Cepa L.)
Cultivars in Organic Growing

Min, Byeong-Gyu - Lee, Sun-Young - Moon, Jin-Seong -
Ha, In-Jong - Hwang, Hae-Jun - Lim, Chae-Sin

This study is conducted in order to select the varieties that can supplement
problems related with organic cultivation of bulb onion (Allium cepa L.). 15 test
varieties were selected considering rural preference, breeding line, breeding
company, open-pollinated cultivar, F1 hybrid cultivar of either domestic or foreign
products. Onion varieties were assessed in 5 criteria which are : growth of plants
in low temperature, freezing injury resistance, resistance to physiological disorder
such as bolting and doubled bulb, lodging index during harvest, and marketable
yield. As a result, e-Joeun, Katamaru, Pop, Art, Singihan among F1 hybrid cultivars
and Changnyeongdaego, Seouldaego, and Chunjujunggo among open-pollinated
cultivars were selected as more suitable varieties for the organic cultivation.
Although Sunpower cannot be selected in varieties those are suitable for organic
cultivation, it showed excellent traits in the bulb characteristics. No significant
differences were found between open-pollinated cultivar and F1 hybrid cultivar
except growth of plants in low temperature (plant sheath diameter) and lodging
index during harvest (May 24th). And no significant differences were recognized
between domestic varieties and foreign varieties except missing plant ratio after

wintering.
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A AAZL BAs D, JBEFo] oA EA LHAEL 1EA dAFAES dsta
Jom, gt FikEo| v 71Ho] tha wuEkE A 2 A%l F9% 5& 1y}
o AEAAEANE 2H|7} 2718l Qe FA ot} o]# 3

Al WA 200513 2] 135 haoll A 20111 d 0] 2,084 ha® 3313
Agricultural Products Quality Management Service, 2010).
qEt ole@ A WUE It £ A A FEFSS
B YRR v, 1 olfE T gol 2 F AR 24 5 ok
AR, 71 Au 78 2 Sl
B2 Wi PAE st 287 %
wofol Aol glor, WEslv} walsty) Mol AU B % wuH, 4% 5 oIS ¥
el AR 1l e 270l thKim et al, 2010). =& Fsh 71 A Az e

g o ysior s, ol BAHOR T Y F AM] F5E ZeFch neb
iR =
[¢) pu—

A gt foIAEE ol HF Ng 35S W] A 4% F ned At de F
¥ PERERTH Alxo] H37l AT, thi el "olAt 54 pERES WRBTh
B 9% F @ A7k st B ARD A7V Bon, 9% F ASE thi ¥4

=4, AP M= £ad] S EE AHSshe tiAl, 1A= JR),
B R4S 71258 T2 48 AT RIS 2801 M2 F4, 018
= E
o ,u_

Bt} ¥o = Z(Boyhan et al.,

2010), JEM 7#1 T AEE SW/\] ]ttﬂ sz}fzhﬂ] w2 g3z o) x| Esj}, Eak ZHE o)
S7ske G JA T =DEhy] SeiA e s Rt @4 o B S AHIEHA] g2
A )b H7] wjZol], F7] A& Al EF I, ZF F G A9 Aol den, o] @A
S e dHHE 2dE 5 Uk

= 24d e

olgfgt fr7] A FAHS FH3H7] H8l, 771 Auj SAFl & ASste FE F
Z+= 3 k. Lambert van Bueren 5-(2005)2 7] %’— = Zz
o= Huj #e, WalF #E ol =2, #3 TP Bl
o B2 87E weta e, f7] w49 Ade A= 1jr doll AsA 2
ol 2HIEE FEgtty AFAth ol As AT o, #F AuY 1T

:nﬁ



Puh KA Fo FEF AR D FAEA WL 45

S A&dhe Al FFol 7] Al Ri=A] A gk F5& ofyetal shlen, #7]
Aufell Hdk FEL 71 Al SN ATd Havt ke He dustan =3
AFRY 771 A SA HA FFL FANE 7] sH Ews = F UAS BT
okl Blejel BABRE 2 IRFEY B FEEAoI ol 5 AL T Aoz
Aok 7] Aujel A FFo SHSZ= {F7] Bl Ao & AZ3)oF ki, A
T4 FRAMNE & Fis & 5578 F AEE ZH TFo] Folof s5tH, EG] EAst
= MAET FE A48S @ F de Yol ook e, WS F Fxol=: Aol
dflof ahm, &= Fotok ghrhar AgFstal ok fElvehs 1908 A0l Yt =i H o] A
w5 7] AlEFsked, 1957 dFE 19729 71K dE-o] vl o2 HE] =93 Yellow DanversZ %
B 54% A5 g2 F55 A @R T4t sl BEsiitt ol 2

o] S-Eutet ¥t FEFL NN S4E 1T S £, A B S48k 2ot 1952
T8 A @A 1+ FFS AT FEdte] $AEYS o83 FIZH S &
3 1962 He159t 259 1t FES FH4Ph ol F o5 FFY F(A-line, B-line,
C-line) &< FTHI|A EFstHA 7t A BEAZ ] &3 Fi1EFo| SA45 &7, A2,
2 SollA gkt FFE0] MEE o] AF7HA] WEH 23l Y S WK (Choi and Jeong, 2008),
Fr7lAu el Agste o T4 7ol 4T Atle obF ZolE & ok

TS f7lsdel A&ste F5 Aol #S =7 OS2 Characteristics of growth, yield

and disease/pest occurrence among major strawberry cultivars for organic forcing and semi-
forcing culture. Journal of Bio-Environment Control (Kim et al., 2008), Resistant cultivar
screening to black rot for organic cultivation of broccoli. Research in Plant Disease (Jeon et
al.,2009), Selection and quality evaluation of sprout soybean [Glycine max (L.) Merrill] variety
for environment-friendly cultivation in southern paddy field (Kim et al., 2011), 5°] 2™, De
Melo (2003)2} Lammerts van Bueren (2005) 5= fr7]Ajulol At Suf FFo 78 &
o sl dustRrout, F7iAuel At dup FF el #3 £8 L obF Rud np
7 ok whEbA B AT olEE {71 Al 30l A St FF5S Adstaa 3
skt

Ui FFL T/ AZE, A4 AS 2 4 71E FUe F5 2 A4S, welE 58
as) F 155& AFU S8 2 Aue BAEE g el f1A(35932N, 127°
48'E, SIS 20 m)3 F-71¢0= AR H7 TRNA S, 2012 9Y 1099 3}
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Principle climatic situation in experiment region during experiment period
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Table 2. Growth and missing plant ratio of bulb onion (A/ium cepa L.) cultivars after winter

No. of Plant Plant Root Root Missing
Cultivar lea.ves height sheath number length plant Remarks
(cm)  \width (mm) (cm) ratio (%)
Art 26% | 113 51 | 2060 | 11.2° 1.9° Hybrid and
foreign
Assakdongi 2.1° 9.9° 3.8 17.1¢ 10.7° 940 | Open-pollinated
and domestic
Biseulhwang 2.6 10.9%% | 45 | 229% | 118 j000 | Open-pollinated
and domestic
abc abede ab a a ab Open—pollinated
Changnyeongdaego 25 11.4 4.7 27.2 15.4 39 and domestic
Chunjujunggo 2.2% 11,00 | 3.8° 20.6° | 10.9° 1.7 | Open-pollinated
and foreign
Daejuhwang 2.3% 10.4% S0 | 0.8 | 24 3gb | Hybrid and
domestic
e-Joeun 24% | 10.8%% | 5q® | 216 | 11.2° 7.q% | Hybrid and
domestic
Katamaru 2.3% 12.8% 530 | 23.0% | 114 1.9° Hybrid and
foreign
Marubig 2.3% 10.7°% 5.0% 19.9% 11.9° 6.1% | Open-pollinated
and domestic
: be cde ab abcd b ab Hybrld and
Mightygold 23 10.6 4.1 22.1 11.7 3.1 o
New Mars 2.3% 10.7%% 4.6 19.6% 10.6" pg0 | Hybrid and
foreign
Pop 2.6 124%4 | 50 | 253% | 12.5% 1.1° Hybrid and
foreign
Seouldacgo 2.1° LA | g3 [ 257 |7 1.1 |Open-pollinated
and domestic
Singihan 2.8° 12.5% 50 | 254%™ | 11.5° 30 | Hybrid and
domestic
Sun Power 2.3% 13.1° 5.6° 249™ | 108" 470 | Hybrid and
foreign
Op’?gf;g;‘;‘ted 2.3° 10.8° a4 | 22 12.2° 5.4
(fvyi‘gde) 2.4° 11.6 5.0° 2.6 11.6° 33
&"Vr:f;gtg 2.4° 10.9° 46 | 225 12.1° 5.3°
(i‘iz;gg‘:} ) 2.4° 11.9° 49° 2.3 11.4° 2.4°

* Mean separation within columns by Duncan’s multiple range test, P<0.05
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Fig. 1. Correlation of root number and missing plant ratio in bulb onion
(Allium cepa L.) cultivars.
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Fig. 2. Correlation of root length and missing plant ratio in bulb onion
(Allium cepa L.) cultivars.
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Table 3. Bolting, doubled bulb and downy-mildew (Peronospora destructor L.) infected
plant ratio(%) in bulb onion (A%um cepa L.) cultivars

Cultivar Bolting ratio (%) Doubled bulb ratio (%)
Assakdongi 0.0 0.0*
Art 0.0° 0.5"
Biseulhwang 0.0° 0.3"
Changnyeongdaego 0.0° 0.0°*
Chunjujunggo 0.0° 0.6
Dagjuhwang 0.0* 0.5"
e-Joeun 0.0 0.0
Katamaru 0.0 0.0°
Marubig 0.0° 0.3
Mightygold 0.0° 0.0°
New Mars 0.0° 0.0°
Seouldaego 0.0° 0.3*
Singihan 0.0° 0.0
Sun Power 0.0 0.3
Pop 0.0° 0.0"
Opﬁzvpggg)‘wd 0.0° 0.3°
( fv-‘gz;‘ge) 0.0° 0.1°
a"vfre:g) 0.0° 0.2°
e

* Mean separation within columns by Duncan’s multiple range test, P<0.05
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Table 4. Lodging ratio at the harvesting season(%) in bulb onion (Allium cepa L.) cultivars

Cultivar 5/23 6/5 6/16
Art 15.8>" 31.1° 72.8
Assakdongi 0.3 27.2° 81.7%°
Biseulhwang 1.3 36.7° 80.0°
Changnyeongdaego 0.3¢ 3.7° 76.1%
Chunjujunggo 1.1° 37.2° 86.7"
Daejuhwang 5.0° 27.2° 79.4%°
e-Joeun 2.3° 25.0° 82.5%
Katamaru 10.7> 28.9° 85.0°
Marubig 1.9 29.4° 71.1%
Mightygold 1.9 30.6° 62.2°
New Mars 1.0° 33.3° 76.7°
Seouldaego 3.3° 41.7° 84.4
Singihan 41.7° 61.7° 95.6"
Sun Power 22.8° 34.4° 79.4%¢
Pop 24.6° 36.1° 75.6™
Open-pollinated | 4b 29 3 20.0°
(Average)

(iyel;:;e) 14.0° 343 78.8"
3&2‘:;;0) 6.4° 315 7924
(isre‘ig;) 12.7° 33.5° 79.4°

* Mean separation within columns by Duncan’s multiple range test, P<0.05
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Table 5= 87| A4 A5 545 Uepd Aot} 44 FTHEE 647~8.8712] H
ol Eom, vlolgEES] Hi 957 88viE JHY B, 2 2 dxALe #3E
2 247 69.8 em~81.2 cm, 10.2 mm~13.2 mme] el & on, F izt 247 81.2 cm,
132 mm=A 28 % g7 7P =0t olg FFol A7 o|F FEIIZAY A
Ago] 43 AoE AR HG oY, 53] Fddie €95 T ASE 5T Byt ol
FE719 AEE gt FA FE T A A7) AA AFE Kol MY e FF

Table 5. Growth of aerial part at the harvesting season in bulb onion (Alium cepa L.)

cultivars
Cultivar No. of leaves Plant height (cm) Plant sheath width (mm)

Art 7.3 76.4% 12.8°
Assakdongi 8.5% 70.0° 12.0°
Biseulhwang 8.4 75.8% 11.8°
Changnyeongdaego 8.3% 81.2° 13.2°
Chunjujunggo 7.5%e 729" 11.7%
Daejuhwang 7,70 73.7% 12.9°
e-Joeun 7.97bede 76.0" 11.5%
Katamaru 8.0%¢ 78.3% 12.9°
Marubig 8.2%c 72.1° 12.0°®
Mightygold 8.8° 78.2% 12.5°
New Mars 8.1 69.8° 10.2°
Pop 7,70 78.2% 12.3%
Seouldaego 7.8bede 72.6° 12.3%
Singihan 6.4 71.5° 11.0°
Sun Power 7.1° 75.5% 12.5°
Open-pollinated g1 74,10 12,22

(Average)
(Evil;:gde) 7.7° 753" 12.1°
(]Zovr:f:;:) 8.0° 74.6° 12.1°
(iszigg';) 7.6' 75.2° 12.1°

* Mean separation within columns by Duncan’s multiple range test, P<0.05
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Table 6. Bulb weight and marketable vield of bulb onion (Afium cepa L.) cultivars

Cultivar Bulb weight (g/1bulb) Marketable yield (kg/10a)
Art 252" 9,126
Assakdongi 202° 5,518°
Biseulhwang 232%® 6,212%
Changnyeongdaego 229% 7,679
Chunjujunggo 261° 7,567
Daejuhwang 213 7,055%%
e-Joeun 252%® 10,295°
Katamaru 241 8,447%°
Marubig 233 7,230
Mightygold 201° 6,170%
New Mars 214 7,220b¢de
Seouldaego 228 8,062
Singihan 228% 7,58254e
Sun Power 219% 7,33754
Pop 249 9,189%
Open-pollinated 237 7.037°
(Average)
(Evy:a‘;e) 230° 7,995°
&"fo;gtf) 224° 6,900°
Foreign 239° 7,739
(Average) ’

* Mean separation within columns by Duncan’s multiple range test, P<0.05
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2 FEERE)7HA] 97 €] ?‘*Eﬂﬂ U], o] T HFFLEZAY THA7L e FHQ 3(HS
E} &, broad elliptic), 4(2 &, circular), SH(H-2> @23, broad ovate) 72 X H &S %Lf?}
of FEAIER urEMMc} T8 ddze A %z—o] 88.9%~98.9%2] W elo] 2 X
Ao, }E}U}—‘%ﬂ BINE wF T 7HF =dth TEAFE Tk A HlEe] 100
watdom, 1009 7MheE AFS el ok A7) 8 59 FFol 10152
A FA EFF F 1000 7 k9] S ol F AL, Hetat 87524 vk AR
o 2 A JAHs S BT )18 e JEERETE Hi 83/HE Y weken, 9
A FA= 99 ok v o] BEE e 99 7 7 AR A57F 5.8 mmE
7HE FAeH, 1A F7F 7 Bkd JHEERE 48 mmE 7P gFkTh A FE
ZE Z A9 Hi 1R HF wgon, F 29 yn] 9 A9t 154 mmE F
T T 7P Ath 7MY E TS o] 94'BxE 7P = oH, vlolHEER
B 92'BxE =AM, FF P FARE YA @t AEFES vlolElE=rt 3
T 9.5%2 7Hd %o, 7HEvhE B 335 247} 9.2%, 9.1%=A] =& ol &3 A%
do] EL FTUFE 7Y /HEATFE FHHY APl E=oh= McCollum (1968)2]
B we} o]E FFo] Aol Y53 Aow Fadty FUE, FE ele T EA
o A XA &A% APolE B F oW, 1AF, wHlF ol FAE o)A
g Apolg B 4 QYA FEHL 1 Fo] TR thA He B3-S Bk
Table 7. Bulb characteristics of bulb onion (A/ium cepa L.) cultivars
Uniformity Bulb Skin Width of Contents | Contents
Cultivar of bulb shape No.. of width No. of bulb neck of so}uble of dry
shape’ index” skin (mm) center (mm) s?llds matter
(%) (°Bx) (%)
Art 94.4%" 96.3® |  7.3b° 5.6% 2.3% 174 79° 8.3%
Assakdongi 92.2% 89.9% | 7.6 5.1% 2.0 166" | 8.1° 8.3
Biseulhwang 88.9° 89.7° | 7.6 5.00%e 2.3% 16.5° |  8.4° 8.8%
Changnyeongdaego |  93.3% 93.9® | g2® 5.1% 2.5° 20.1° 8.6° 8.8%
Chunjujunggo 92.2% 89.1% | 7.3% 5.5% 2.3% 16.5° |  8.4° 8.3%
Dacjuhwang 94.4* 101.5*|  7.5%° 5.0 2.4% 16.2° 9.4 9.1%
e-Joeun 94.5% 89.9® | 7.2 5.6% 2.0° 168 | 8.6 8.3%
Katamaru 98.9° 96.8" |  8.3° 4.8 2.2 174% | 8.6 9.2
Marubig 96.7% 93.4® | 82® 4.9 2.5° 17.1° | 8.0° 8.9%
Mightygold 93.3% 94.1% | 7.5%¢ 5.1%%e 2.3% 16.3° 9.2° 9.5
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Uniformity Bulb Skin Width of Contents | Contents
. of bulb No. of . No. of of soluble| of dry
Cultivar y shape . width bulb neck .
shape . X skin center solids matter
%) index (mm) (mm) ("Bx) %)
New Mars 95.6% 96.1° | 7.6™ 5.00%e 2.3% 15.8° 8.5 8.7%
Pop 94.4% 91.6" | 7.7® 5.4%c 2.1% 172% | 8.1° 8.9%
Seouldaego 93.3% 87.7° 7.5%¢ 5.5% 2.2 15.7° 8.2° 8.7%
Singihan 97.8° 101.5%| 7.5 5.3%c 2.4% 15.7° 8.2° 7.8°
Sun Power 88.9° 95.6™ | 6.7° 5.8° 1.9° 15.4° 8.8° 8.8%
Open-pollinated 92.8* 9.6 | 7.7 5.0° 2.3° 16.1° | 83 8.6"
(average)
Hybrid 94.7° 95.9° | 7.5 5.3 2.2° 155 | 8.6° 8.7°
(average)
Domestic 93.9° 934 | 7.7 500 2.3 158* | 84° 8.6"
(average)
Foreign 94.0° 942 | 7.5 5.3 2.2° 156 | 85° 8.8°
(average)

* Mean separation within columns by Duncan’s multiple range test, P<0.05

Y Uniformity of bulb shape = the ratio of bulbs those bulb shape number is 3 (broad elliptic), 4 (circular),
5 (broad ovate)

1 :elliptic, 2:ovate, 3:broad elliptic, 4:circular, 5:broad ovate, 6:broad obovate, 7:rhombic, 8:

transverse elliptic, 9 : transverse narrow elliptic

*Bulb shape index = (bulb height/bulb diameter) * 100, the more index is close to 100, the more shape

of bulb is circle.
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Table 8. Evaluation of bulb onion (A/ium cepa L.) cultivars by principal characteristics

Yield Bulb characteristics Growth after winter ml\fla i
(60 (30 05 .
(10) | Mis-
) Con- sing | Total
Cultivar Market, Umfor Width | tents Con- No. Plant No. plant | score
Bulb mity [No. of|No. of| tents Plant | sheath root io | (140
| able 4 of bulbf of of |\ P of |, ratio | (140)
weight| . " of bulb skin |center of dry height| dia- height 15
yield neck [soluble leaves 100ts (15)
(10) shape | (5) | (5 ., |matter (5) | meter ®)
(50) (5) |solids ) ®)
© 5| O ©)
®)

Art 10 | 40 3 2 2 3 1 2 4 3 4 2 1 4| 15 96
Assakdongi 21 10 2 3 3 4 1 2 1 1 1 1 1 6 3 41
Biseulhwang 6| 10 1 30 2| 4] 2| 4| 4 2 2| 3| 2| 6| 3 54

Changnyeongdaego| 6 | 30 | 3 5 1 1 3 3 31 3 3 5 51 6] 12 89
Chunjuungeo | 10 [ 30 | 2| 2| 2| 4| 2| 2| 1| 2| 1| 2| 1| 8| 15| %4
Dagjuhwang 41200 3| 3| 1| 5| 5| 4| 2| 1| 4| 2| 2| 6| 12| 74

e-Joeun 10 | 50 3 2 4 4 3 2 3 2 4 3 1 8 6| 105
Katamaru 8| 40 5 5 3 3 3 5 2 5 5 3 1 81 15| 111
Marubig 6| 20 4 5 1 4 1 4 2 2 4 2 2 4 9 70
Mightygold 21 10 3 3 2 5 5 5 2 2 1 3 2 2| 12 59
New Mars 41 20 4 3 2 5 2 3 2 2 3 2 1 61| 15 74
Seouldaego 6| 3| 3 3 3 5 1 3 1 20 2| 5| 3 8| 15 92
Singihan 6| 30 5 3 1 5 1 1 5 4 4 5 1 10] 12 93
Sun Power 41 20 1 1 5 51 3 31 2| 5 4 1 6| 9 74
Pop 8| 40 3 4 3 4 1 4 4 4 4 5 3 6| 15| 108
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