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Abstract. This study was performed to investigate the role of plant growth substances on the bulbing of cold
type of garlic (4A/lium sativum L. cv. Uiseongmaneul) during long and short day conditions. The change in
endogenous plant hormones such as abscisic acid (ABA), jasmonic acid (JA) and sugar contents in leaf blade
and sheath was examined during the growth stage from bulb differentiation (starting at April 16) to bulbing
(April 24 to May 18) in cold type of garlic. In the long day condition, ABA contents were higher than short
day condition and ABA contents of leaf sheath were higher than leaf blade. ABA contents of growth stage
in garlic were not changed during growth stage from April 16 to May 2, however it rapidly increased during
bulbing (May 2 to May 18). On the other hand, endogenous JA contents in short day condition did not change
in long day condition, it increased from April 16 to May 2. JA contents in the leaf sheath (33.85-62.04 ng- g'l
DW) were higher than leaf blade (15.39-30.04 ng-g’l DW). These results showed that garlic bulb differentiation
and bulbing was induced by JA in leaf sheath. In long day condition, total sugar contents in the leaf blade
were increased from bulb differentiation (April 16) to bulbing (May 4) and it was decreased during bulbing
(May 4 to May 18) while the total sugar content in leaf sheath were gradually increased from bulb differentiation
(April 16) to bulbing (May 18). In conclusion, our results showed that there is a significant correlation between
the bulb development of garlic and hormonal content in the leaf sheath.
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M oA =UAE Abscisic acid(ABA)= o] 713 k= &
€] ?FEE = 9 9]0 34 Bojstrh(Suttle?} Hulstrand,
s SEluEto e =7l ghEdte] ALE e 1994). 1A} 37 H] o] ¥ofst= ABAE Gibberellic acid
s 294 AEE, A B oM 7HEel BHEshE AR (GA)R} M= Ate]= aks ok Aoz 2 24 Ut Xu
o AAT|ZE HeIS AN T Hol Ado| FAEA Ak et al, 1998). El-Antably et al.(1967)2 2+l sfollA] zj2t 7
Y ekl 2alolA A4 Aol AASEA T2k Aol ABAZ Aeiskd 17 40 HAEn wasg
tf, WSste] 2ojEo| st IS 7HA QUrt i1, Wareing and Jennings(1980)= ABA A&7} 74} &7]
(Hong et al., 1997; Lee, 1973, 1974; Nam et al., 2007). 4] AR oA I B|dE 223tk 51921, Abdullah and
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Fig. 1. Growth stages from bulb differentiation to bulbing in garlic (Allium sativum L. cv. Uiseongmaneul) under long day condition.
Bulb differentiation stage (A; April 16), bulbing stage (B; May 2, C; May 18).
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Table 1. GC-MS conditions used for analysis and quantification of abscisic acid and jasmonic acid.

GC-MS condition

Equipment Hewlett-Packard 6890, 5973N Mass Selective Detector

Column HP-1 capillary column (30 m x 0.25 mmi.d. 0.25 pm film thickness)
Carrier gas He (40 mL-min'1.)

Source temperature 250C

Oven conditions

ABA : 60C (1 min.)>15C -min"—200°C—5C -min"—250C—10°C - min"—280C

JA : 60T (2 min.)—>10C -min"—140C (3 min.)—>3C -min"—>170C—15C -min".—285C (8 min.)

Injector temperature 200C
lonizing voltage 70 ev

sto] Y- sSAIZh 55% ZHAS phosphate buffer(pH
8.0)2 &3|A]71 & 1g2 PVPP(polyvinylpolypyrrolidone)
£ A7hsto] 1A7E St AFAIA Asto] H=akgtas
A ARt o 745 phosphate buffer(pH 8.0) 8212 6N2]

Abundance
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Fig. 2. GC-MS chromatogram of *H, Me-[*He]-ABA (ion, 194) and
endogenous ABA (ion, 190) extracted from Allium sativum L.
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HCIZ pH 2.5-3.58 24 3 EtOAcZ A 7}3}0] phosphate
bufferZ7} EtOAcZ 2.2 EZA|7] th2 EtOAcZS 3|43}
%tk 347t EtOAcSoll pH 2.5¢%1 S/5 715t 29
Al A A=A kS phosphate buffer AJH-S $H435] A A =,
EtOAcT& A TFA3 T FAIZ] ALY EtOAce
Z7F8}o] reaction vialo]] 71 & AAVIARE AZA|F L]
ABAS] S GC-MSE H43}7] $Jate] 2ate] 60pLo]

ethereal diazomethane © 2 methyl esterg F=35F & 24

7VA2 ARSI tHTable 1). GC-MS B4 & A2 jon
1949} 1902 WAL vlwalo] Ak HFig. 2).

Jasmonic acid(JA) £F& % M

A JAS] =& 9 A2 Baldwin et al.(1994)2} Mueller
9} Brodschelm(1994)2] HI'H-S W& 3to] ALE-3}iT)
g ks AR 03ge acetonC 2 FEF T ATt
YREEEZAZ 50ng?] [9, 10-2H2]JAL} 40-50mL SH-5
BRI 5 83 )7 709 52 52 AAke
0.1M potassium phosphate(pH 7.5)= 2] T2 6N HCIS ©]
23l pH 2.52 243 & 1g9 DEAE(diethylaminoethyl)
cellulose & 7Fote] 1A17E E9F A8 AlF o A8 A]Z1 ool
2 oJ7A]7] t}-& chloroform @ 2 33] E3]3F & Na,SO4=
S3e AAN B 4o SESAT 53 ANE &
2F9] diethyl ether2 =Wl & NH, cartridgesE ©]-83l &
242171
ether : acetic acid(98:2, v/v)9] 0.2 ZZA|fit) o] oA S
9 5=3}9] diethyl ether2 g3JA|71 & ImL2] reaction
vial2 $A 40C oA Aa7kAz AXAZ] 5 2 24 60uL
ethereal diazomethane © = methyl ester2 -F=3+ 3}4 T
GC-MSE AH£3}0] 2415190 m(Table 1), GC-MSAFo]| Al
JAQ] AEFEAS 98- m/z 83, 151, 1539] o]0 & 39|
3} & peak HA Q] H|&RE AFSFATHKoch et al., 1999)
(Fig. 3).

< chloroform : iso-propanol(2:1, v/v)%} diethyl
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Fig. 3. Chromatogram of Me-JA (retention time; 18:46) and
9,10-H; Me-JA (retention time; 18:70), and their mass spectra.
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Fig. 4. Changes of endogenous abcisic acid level in Allium
sativum L. cv. Uiseongmaneul grown under long and short
day condition. Bar represent means + standard error (n = 3).
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Fig. 5. Change of endogenous jasmonic acid level in leaf blade
of Allium sativum L. cv. Uiseongmaneul grown under the long
and short day condition. Bar represent means * standard
error (n = 3).
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Fig. 6. Change of carbohydrates level in leaf sheath and leaf
blade of Allium sativum L. cv. Uiseongmaneul grown under
the long day condition.
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