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Abstract - Shallot is a foreign crop introduced from France in 1995 as a new overwintering field crop with an aim to develop
as an export crop. During the introductory cultivation trials, several problems were raised such as premature growth
depression in early summer, sensitivity to summer moisture, and weakened vigor of the seed bulbs following successive
propagations. This study was conducted to develop proper cultural methods based on annual productivity and adaptability
of growing area to address and suggest solutions to some of these problems. Bulb weight was 18.7 g and bulb yield per 10a
was 4,113 kg in 1995. In 1996, bulb weight increased to 25.8 g, while bulbs yield per 10a deceased to 2,013 kg. This trend
continued in 1997 so that bulb weight increased, and yield per 10a decreased as compared to those in 1996. However, in
1998, both bulb weight (21.1 kg) and yield per 10a (1,246 kg) decreased significantly as compared to those of the previous
years. Plant growth from planting to April in the coastal area was better than in other areas. However, the plant growth
thereafter until early July was better in the semi-highland area. As a result, the bulb yield in the semi-highland area was 57%
more than that in the lowland areas such as the coastal area.
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Shallot®] =8 AAbQl Zegio| M= A7kau|E fIeh
Al Ae ALt A4 A A o] 2,000 ha AIo]aL
71 AYALEFE 35,000~40,000E] o2k, KAtk F U
¢l 6,000~8,0000] F4, "=, 7Huth, d& SAZ 5
25|31 QItHCohat et al,, 2001). ZEAoA= hatd 15.6
E(Brewster, 1994) AE7} AT Iy =9 &
2 AESE A3} ha'd 41, 1E(Suh and Ryu, 1998) 0%
oiet wSe) wE, Aolele] Fa A ) 7 <)
Z=YJAlok= 65,000 hao] AufH A o)A 409, 500E5 AFAF
&to] had Bt 6,3=0A 11,.8E7HA] 9] akE H =t
(Farid and Kusumo, 1990; Sumiati, 1994), 1 ¥lo=
shallot-> =2 AX|thof] AuljEl=d] ¥hef vhsa}t Sub=
A o] AHuj 7] wimo]EH(Grubben, 1994). Q1:=U|AloF
Of Apu A|hd xS B FofA| 7} 11%, SIHA7F 16%,
ARG A 7E 13%0]tH(Sumiati, 1994), AIA9] F8 AHufEE
2 37 grey shallot¥} rose T+ jersey shallot®] & 1
Foz HRsLY tiro] Sl ZHAel ARAY
oAl go] AujEaL glon| 771x] FFo] TFEo] Qlrt
(Cohat et al,, 2001),

Shallot2 24t 33 ¥sjol wla) 2.609] 25 Gl
AZHT GoiA] o wA| YFAER s £
530 WIO /1<), % - Walth FTA Waed o vhsol
safeguard 7|2 ] ojgt A5 7ke] ofetgel 157
e AlolA &50] F& 2R A HE2HEC shallot
O] =l 1 oJujrl Athal & 4= i}, 2000 %] Y&
oAl 8,972 shallots ZF2} FHOMAOF 7752
HE kg 161¥9] U39t Ministry of Agriculture
& Forestry, 2001). ©]33t shalloto] 7122 -2} oF
ko] Sl 4% 7%l ke 1% ol Wlalel 3 9t o
02 £EABOR fUT B ofjeh Fjeld vlH
A 6E A=Y PUFE AT 4 s Aoz 7|

e 2 d4e YEAEEA 7H7E Sl shallotE
FHA = Aste S0 B3t A=E wofsto] 1 &S

Ax=H YA
19959 Z=AAF shallotS £2510](Table 2) 19954
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109 60l 15 £ 2 g A7]9] FH5 W =TI (T3,
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Halo] Aufstgch, 10ad N, POs, K,OF 242} 24,0, 7.7,
15.4 kg AlH]3lAtt, N2 30%S 7|H|2, 70%% 5=H|Z 3}
Hedl o= 29 159, 39 2099 7t 18]¥ G Al835
A}, POs= A 7IH| 2 AlE8F3LAL, KoO= N AR
W1} FUstA Allsteict, 12]al 10at EH] 3 A3
120 kg& 7|H|et 3 AlE-8F3ITh, 1995~1998H 52t 3f
apch ke FE of8ate] mid Aulgt & o] 55| 64
25o]] egfsto] 7, AL, HES FARBIGIAL HE0] 1 g
ol A& JEFFORE AESIATHRDA, 1993).
SPSS(10.0 for Windows)ZS o]&35}o] = HE t74,
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o R
beae Bolel BAH fole BAskn

(

Add 334

= A BT 71g20] A2 oE A9 shallot
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AT AR Gy 3Rk o & ujx|stelal 1 9
e 2T ot FEHEFTHRDA, 2000)] Wit}
Az 27|20 BoFe] FrIAES 24 AE

- 161 -



HEZENTEE Korean J, Plant Res, 24(2) : 160~167(2011)
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120 cm o] 52 AulE shallot] A= Z=8F
(Table 1)-& ¢} A< 19956 0l= BA4=7} 11,57, &
T 75°] 18.7 g, 10ad T2 4,113 kgo|ieh. Auf 22t
dolliz Bt 52 25.8 g0 & FAYH O HHE471 7.6
NE EQAETE E901 482 10a 2,013 kg O.& 48 9%
2 dopHct Aul 321 A (1998 W) ol = HFLEL 21,1 g©

2 71t oU B T UNR B9 drkT) 4 4717}
A1 4=2kS 10a% 1,246 kg2 Q] TAQ] 30.3% %
o= 7 oAk

ole} Zro] JFA|S] HAN} AAEE HApA o
A F-2) o] ol o= %L HIWH 71
ol ofet AHEO] Al dA ejuket 7|5 5494 6
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Table 1. Change in yield of shallot grown from 1995 to 1998

E3E mobon|et HEY, 2R AAFHA A FF
SHE eiA=  Bt7] ] A4 e ehe] o A= Ael
71& 7ol et

=9l FA(1995W) 2] T F7|H E¥E(Table 2)= 20 g
o]ale] A7} 67.6%0]1L 21~30 g©| 26.3%, 18] 31 g
ol4fo] 3.2%%Itt. 1996 A=} 1997HES] 10 g ©]3} -2
H[&0] 1,4%~1,9%% 279 H|Fo] wolxl HhHef 31 g
ool ti9| H|Eo] 24.5%~34.0% =oHslth. Lttt
=9 392H1998 ) of THA] &9 HlEo] 13.7% %ot
AL o) Hlgo] 17%% oAt o]t Ak Al
7F AR S T o] "okl AR 5= et
ok ol S SldiA= 71l A7 Fasie

39 Kim et al, (1987)2 19821 oA ©43t ‘U=
s o] U AR AT} FEAo A QElE THEStE ke

T 54 o Wsh dojubx] ¢l fAlEER =Y
R S AE 285 oFA] ot A=skA| ghuiet
T THRY o]go] ks AoR sl o= &
Alg o] Antek= Aol7t ek, L A1E B Allium2
AlFo|al JUAR AN AE sk E*é%
a7 o2 A 5 of2] 7k adlo] Hit4
ool st sicko] o, E3L haHotA L7120
Agstr] Sleiale LA 713t 14101] AEE SAAZIAY
AE717e o sde Aui7lsS Adsior get shARt

Year Growing area No. of bulbs per plant Bulb weight (g) Marketable yield” (kg/10a)
1995 Changnyeong 115 4 187 ¢ 4,113 a
1996 Hamyang 10.6 a 258 a 2,013 b
1997 Hamyang 7.6 b 26.1 a 1,749 ab
1998 Changnyeong 71b 21.1 b 1,246 ¢

*Marketable yield means greater than 11g of bulb weight.

"Means in columns were separated by DMRT at P=0.05.

Table 2. Distribution of bulbs produced from 1995 to 1998 by bulb weight
Year Distribution of bulb weight (%)

<10 g 11-20 g 21-30 g >3] g

1995 19.8 50.7 26.3 32
1996 1.9 34.0 39.6 245
1997 1.4 16.3 483 34.0
1998 13.7 379 314 17.0
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o2 AR A7 Sl AEAHE It

ol gigt 7bAQl g7t Fasit,

Add &34

2 A0 AR AR 1Y R], FarsYA| Hopx| B it
A9 Bt #ar7]29] AAA HIK(Fig. 1) AFA G0l
547 flolAl Adi7E A& vtk A oo & AR
E 38319t & 1A= 9% 37°10°, Ak 128°59, &
7134 m¢l U= el FuEiA]E 9 35°39°) Ax
127°81", 331 407.0 m¢l AEE Fr, HopAE= &
35°29", &= 128°45' 11 12.6 mQl AAHE W 17
I FQER = Q)& 34°49°, AL 127°56', F11 44 4 mQl
3] 7] &g Fastyiet, Adid LEEEE B Wit F
117]20] 25C o4} H= A= slIekA| 2 Hopx| 7} 110Y

N

357

Temp. ( °C)

Jan. Feb. Mar. Apor. May June July Aug. Sept. Oct. Nov. Dec.
> Month

—&— Highland —0— Semi-highland ~—{ Lowland —#— Coastal land

Fig. 1. Monthly variation of mean high temperatures from
1995 to 1998 in different growing areas.

A7F Z¥zF 170, 1709, 150¢, 18|11 130¥e]ditt. A%
7122 BliotA], WoRx|, £uA], i 1A £o=
=9

Allium39) 2+ AFAEQ Fuke] A5 &2 20~
25Co]tHNa, 2000). 25C oJAto] Em dhgo] &
Qo] mpEn] 11.20] tf X|&EH Ago] HR|E il FHATE]
of Sojzict, Egt Jst 4 Colsto A= Aygo] A
& 8 Colstol A= of7l B7} FallE Yeth ofd 2%
o) A] shallot®] A& Wh--2 Futel §-AFE Aolatar ot
weba] 2 AGoA = A = Zpolof wE AEA 2
RS ol IS AESHY 27 AuiAdE A3
A} 3ok,

AEZ AR 9] EQFS A5 A (Table 3)& B2
pHE 1137, £137] 9 3jokA]= 5.1
Ao Hopx|= 7,308 43| =9kt Hopx| 2 pH7}
E2 ol AR oA EA ol A=
fJste] i A& AlE37| wjFolatarl Azt
S SfQrA|t Ao A kL FarEA|oA] 7HF
Utk Ak R oA 7H =9kt ool 7H

weton EarsA|et okl Hiseskilth K, Ca, 123l
Mg 47g%t Aokl §glal EC= s x]oflA] 2.0 dS

2|4 60.0%2} 56.4%= TR} 2 A] 0] 15~16%K.
oF 455 =3t 1Y 6U9 S =L Sljobx| e} Hopx|
= 83~86%% 1LYA|Q} 1R 9] 65% KT} =kt) 1]
1Y 1199 SHES TG OA 77.6%= THE A

Table 3. Chemical properties of the soil before transplanting in different growing areas

, pH OM P,0s Ex. cat. (Cmol' -kg") EC
Growing area 1 B -1
(1:5) g-kg)  (mg-kg) K Ca Mg (@ - o)

Highland 5.6 b 36 ab 788 a 1.1 a 34c 0.8 d 04 d

Semi-highland 51b 17 ¢ 560 b 0.8 b 34c 1.1c 20 a

Lowland 73 a 30 b 366 c 0.7 ¢ 74 a 24 a 1.0 ¢

Coastal land 58b 41 a 543 b 05d 62 b 200 1.1b

F-teSty skksk k3k sksksk skskesk sksksk sksksk skkesk

“Means in columns within each soil chemical property were separated by DMRT at P=0.05.

Yok sk Sionificant at P=0.01 or 0.001, respectively.
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Emergence (%)

Oct. 27 Nov. 6 Nov. 11 Dec. 4
Data

Fig. 2. Percent shoot emergence of the shallot planted on Oct.
6, 1995 in four or five rows in 120 cm ridge as affected by
growing area.

o] 129 492 EHE2 BE Adjol|A] 85% o 2= 2}o]
7F goleh. A7 289 SV 109 27904 1149
6 Ato|7F 7MY w3t ol E8-&9] ¥Sh= 120 cm 5%
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L2 7o g A7} dof A o0& 7] 20] =2 2|k
oF of|of| A 27] F&-E&0] =T} Ryu(1998)+= THEA]
71 defst] Ed&S 2ARE H} 94 264 TgAl9] &9
A, E87], 18 2dFo] 10€ 4¢, 10 23Y, 12
olSa 29 1320], 104 30 u}%—AH ZAA, 97,
183 2EE2 119 44, 129 6%, 18 o]53) 39
12%o]gtar stgiet, o|FA & wf & AlgolAE TE7=
109 112 YATAATE A 2% (Fig, 1) Zolo] ¢
gt Ao FaEA] = =AW Aol fAksiRaL A
Zte]o] 109 2793 119 499] Ed-&o] A HopA|
off wste] wotriar kgt

Ao 27Fo] Wt dEel 129 2899

A

120

ok

120 cm 4 rows

—e— Highland
—O— Semi-highland
—v— Lowland

40 - —v— Coastal land

120 cm 5 rows

Plant height (cm)

60 -

20 -

Dec. 28 Feb. 28 Apr. 10 May 20
Date

Fig. 3. Plant height of the shallot planted four or five rows in
120 cm ridges as affected by growing areas.
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1279 Wk AT BAge] 49 109714
sfetAlol A P58 pskort 59 20Uds 9xAe
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120 cm 4 rows

12 r

10 - —®— Highland
—O— Semi-highland
—v— Lowland

—v— Coastal land

120 cm 5 rows
12

Sheath length (mm)

Dec. 28 Feb. 28 Apr. 10 May 20
Date

Fig. 4. Sheath length of the shallot planted four or five rows in
120 cm ridges as affected by growing areas.

2099 ZAA = 120 cm 42| A= 11.6 mm, 120 cm
5Z0)A= 11,9 mmE F7HE|HFig. 4). o]d Ait= %
H(Fig. 3)oME 22 AFS Bt 712 459 Fo
Z et} HopR|ofA] A4 A=<l shallot] A& &
ol whet 2= 0] JFFo R AEA 7t LAkl ThaL Tk
CHFigs. 5, 6).

o e oF A2 AR FARAOlA 7 2
ok Aol o] Fagt WAR FtE IA ELHA
oF A fA FARIL A= Hat 9.0 g2 71
7P T, Aok A4 o] oA A E A Lee
et al.(1987)9] nks #5529 Fad Aol e
7ol FupA7E FIA L Pp3t9lal, 11 ol EIHA
i AL27171A) 9] A5713k0] gt S2at Aol Y]

Coastal land Lowland  Semi-highland Highland

Fig. 5. Comparison of growth in different growing areas on
Apr. 11.

Lowland

Coastal land

Semi-highland Highland

Fig. 6. Comparison of growth in different growing areas on
May 21.

gzolch, 2 Aol A e FopA| Hef s A| oA A
o} A5te] Aol USD) 22 AL 1Lo AT A5
of A7t Hol] Hjole) b,

48A)9) 217 o) BEe 10 golale] AE L F1
PRl A AA2] 65.1%= 71 HdIL HofR o Al= 30.8%
2 7 AQti(Table 5). Ryu et al (1998)2 shallot]
S 271" AlRolA 80 £ 3 g9 = Al 4910 go|
oko] &t HIFo] =2 FAlof 31 g oYt HlEE &
Atk o= Aol Hlsh Bso] B A E o] Sz} Ayst
A e 2 MAle = AshAE o 2 A
oA HAYRE Hob= TRt S T o S7] wiEolt

Al S AR 7]of A} A|5HEe] Aso] ¢
TP FAGA A AFeel WAL BE S 7t
& Aol elsto] Fopx|of lslA FEalsA| o g
o] 1,9v= FEleh e AT o= % 120 cm
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Table 4. Characteristics of bulbs produced in different growing areas as affected by planting method

Growing area Planting method Bulb height (cm) Bulb diameter (cm) Bulb weight (g)
. 120 cm 4 rows 43 34 18.2
Highland
120 cm 5 rows 5.1 4.0 21.7
o 120 cm 4 rows 5.0 4.1 18.5
Semi-highland
120 cm 5 rows 47 39 18.2
120 cm 4 rows 35 2.9 8.7
Lowland
120 cm 5 rows 35 2.8 9.2
120 cm 4 rows 43 33 14.9
Coastal land
120 cm 5 rows 39 35 12.8
F-test”
GrOVVing area (G) seskesk sksksk sksksk
Planting method (P) NS ok kA
G x P seskesk skeskk seoksk

NS, ** *#*: Nonsignificant or significant at P=0.01 or 0.001, respectively.

Table 5. Distribution by weight of bulbs produced in different growing areas

Distribution of bulb weight (%)

Growing area

<10 g 1120 g 21-30 g 3140 g >40 g
Highland 19.8 50.7 26.3 3.2 7.2
Semi-highland 1.9 34.0 39.6 24.5 33
Lowland 1.4 163 48.3 34.0 0.4
Coastal land 13.7 37.9 314 17.0 1.6

Table 6. Bulb yield as affected by planting method in different growing areas

Bulb yield (kg/10a)

Growi Planti thod
TOWINg area anting metio Marketable” Unmarketable Total
. 120 cm 4 rows 1,003 113 1,116
Highland
120 cm 5 rows 1,290 71 1,362
120 4 1,753 85 1,838
Semi-highland e 7 TowS
120 cm 5 rows 1,732 90 1,821
120 cm 4 rows 844 240 1,084
Lowland
120 cm 5 rows 966 267 1,232
120 cm 4 rows 1,070 296 1,367
Coastal land
120 cm 5 rows 1,069 425 1,494
F-test”
Growing area (QG) wok HAE ox
Planting method (P) NS NS NS
GxP NS NS NS

“Bulb weight greater than 11 g.
NS, ** #*%; Nonsignificant or significant at P=0.01 or 0.001, respectively.

429} 570 0|2 B 4 ok, w7 Adiel A A=) A, o 278 AFATE] B shalloto)
He) SR QIEA) QUTHTable 6), ol AFolH 2 A= ZndAea Hekw,
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AFEA | Hofl Ao R Aol HA; AAE Gl 3
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T e ARl wAEtr. olefd EAEE 31
e
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AuiE Adekr] Qs sttt A=l BAMIS
1995 0]i= 3 F%0] 18.7 g, 10ad 482 4,113 kgo]
Ak, Al 22pA(1996'9) 9 Hat 152 25.8 go & FA
RO L 10ad 2,013 kg O & 48 9%=E FolF T},
Al 33 0] Wit T} 10a S 19961 9] Ao}
AR Aok EYlot Al 42bd(1998\) o) Hat e
211 go.2 Z7lslgout 432 10ay 1,246 kg2 £9)
oA 2] 30.3% $F0.2 TA4 WYolAth Shallot?] TEA],
TALYA], HopA|, GHOP XMH AdEE A-geS AT
A AEH AYLL ol Y970l 4L =
St Aol A Aso] sttt shANE $2-71Ql 7]
WA S EAg AL SigE Ao vl gxgFo] 57%7}
ok,

OJE. A -

AL AL
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