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ABSTRACT

This study was conducted to determine the impact of elevated temperature based on climate
change scenario on growth and bulb quality of extremely early-maturing onion (Allium cepa
L. cv. Singsingball) in the temperature gradient tunnels. There were treated with 3 groups,
one is a control group (ambient temperature, mean temperature at 9.8°C), another ambient
temperature +2°C (mean temperature at 12.0°C), and the other ambient temperature +5C
(mean temperature at 14.3°C). Compared with the control, plant height, neck diameter, leaf
area, top fresh weight and dry weight were significantly increased at ambient +2TC
temperature. Bulb diameter and bulb weight was highest at ambient +2C temperature (mean
temperature at 12.0C) during the growth period. Bulb/neck diameter ratio, over 2.0 a good
indicator of development of bulb, increased rapidly at ambient +2°C temperature. This result
suggests that extremely early-maturing onion (Allium cepa L. cv. Singsingball) could maintain
the higher productivity and bulb quality at ambient +2°C temperature. On the contrary, 5C

higher than atmospheric temperature shows negative effects on yields under a future climate
change scenario.
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Fig. 1. Photographs of temperature gradient tunnel (TGT) where the extremely early-maturing onion (Allium

cepa L. cv. Singsingball) grown.
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Fig. 2. Changes in daily mean air temperature (A), growing degree day (B) and daily mean solar irradiance
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+5C in innermost part.
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gradient tunnel.



228 Korean Journal of Agricultural and Forest Meteorology, Vol. 19, No. 4

Al XPEf A Gt ofd] W=3he wh=7] el S F
Fute)] 2445 Jude dass Ao frEch
S2A Gt L7 e e g AR
WAS B AEss AR dilFig. 5), B 2571
of sigst= g4 F 370H(10Y 18U ~1¢ 177}
A FF AR AT 2] (Y
11.5C) 2494 62.0g0] vl&) gi7] % 2 C(UFF
13.7C) 2ANA 66.1g, 7| e= +5C(LH 4 15.
9C) 27004 65.9g0& 7MY F7lol= S B
QalFig. 5A), T AR AEFE g2l d7l
T R 44gof vl di7l2m +2TC 7oA
4.9g, 7] 2% +5C ZHofA] 52g0 2 <t Z7)8}
= AT BYou Azt & Aol Holx] agltt
(Fig. 5B). sA9h A& S97]° sfigste H4 5
4~570L2 Y 144 ~3Y 14Y)rpolof| ofmpe] AYA]AY
7ol 7 w=A Y= AL, AV A D dE
T 559 SV A HAth 53], 2=
2C(LH 9.9C)o) 4] 238.1g/plant2 717 o] =
7¥sElaL, ofof] Hls] AE2=7t w2 di7| &= +5C
(Y 12.3C) 2 A= 209.8g/plant2 11.9%L}
FolEs S B, S W& dixH(Y
Pt 7.7C) o) A= 177 1g/plant =2 25.6% ZrAsh=
BeFe HtHFig. SA). o] A7)0l 7 AV U=
2 g712x 2C Z4doA 17.1go 2 714 Wk,
olof vjg] tf7] &= +5C 2Aof| A= 15.5g=2 9.4%Lt
AEEE7E W dzgois 12.2g=
28.7%L} 7rAasks A3kS HATrKFig. 5B).
AE7] 2risol 524 el vl &
A7) $iste] 2017 1€ 179, 29149, 34

AL,

300

---0--- Ambient T+5%C
""" @ Ambient T+2C

—a&— Ambient T

250

200 4

150 A

100

Top fresh weight (g/plant)

50 4

Date

390 149, 3% 289, 490 109744] % 63ke] 8tsto]
o] T4, 15 TARE L 7 HlefA2E 2R
Ail(Fig. 6), F24 PRI/ 4T 7 2
P AL AFS BE, S5, R drlen
Z7o| H]3) 72 +2C e T 27|
o A 5P Bl Gt §87) 2Egsel o
£ 3 2718 vlws) B gt 3 5 4URE
(o)

el 71w 2400 vl ghrlew +2C 27
oA AL U Z7hE AR Helhd A% o

7191 49 100l 2=AReE A} 7] 2= +2°C 270f|A]
T4 10L5mmE 2] 7] E 2104
83.4mmojf| Bla} 18.1mmu B AA|= A 23ich
(Fig. 6A). 5 4 T+ ASFE o F4] & 4fdR
g gzl gi7l2E 2ol vjgl ti7]&= 2C =
Aol A FAYA = e B, 49 10U 2%
Feste] AR Ayt 52 ti7]E +2C 270
A 405.6g2 TRQ] th7&w ZA A 277.3g0] H]
3 28U} o FALHI(Fig. 6B), 7R I AR
2 f7|ex 2C 2AAE 30.6gCF =4l
7] 2704 22.9¢g0] Hls 26%4 © UZiktt
(Fig. 6C).

- Bl 2x0] AL FA|Eo] 7t 28] Bt
Al = AUl Fao] HAEskaL =R =)
ol ol ol AmAIER o]-§F THBrewster,
1990). 7 Bt 7A]HLS Mondal et al.(1986)}
Steer(1980)©] =343t A2} Zro] x4 w1} FL7 o] H]
o] 1227} B Ao R sk, Ads7le AR
oF 50% L3519 W2 51913, Suh and Ryu(2002)
L o] S WA/ B 27) 7 2.0 ool o

Top dryweight (g/plant)

Date

Fig. 5. Changes in top fresh weight (A) and top dry weight (B) of the extremely early-maturing onion (4/lium
cepa L. cv. Singsingball) grown under different temperature in the temperature gradient tunnel.
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Fig. 6. Changes in bulb diameter, bulb weight, bulb dry weight and bulbing ratio of the extremely early-maturing

onion

(Allium cepa L. cv. Singsingball) grown at different temperature in the temperature gradient tunnel.
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Table 1. Bulb traits of the extremely early-maturing (4/lium cepa L. cv. Singsingball) harvested at 180 days

after planting

Bulb moisture

Content Bulb height

Bulb Diameter Bulb weight Dry bulb weight

%) (mm) (mm) (® &)
Ambient T 91.7 a* 83.2+5.7 b 83.4+44 b 2773+ 300 b 213+ 26 b
Ambient T +2°C 924 a 90.6+8.6 a 101.542.2 a 405.6+43.7 a 30.6+ 3.6 a
Ambient T +5C 92.6 a 73.7+4.8 b 88.442.7 b 289.5425.3 b 22.9+ 4.6 b

“The data are represented as mean =+ standard deviation (SD) of three replicates. The different letters in each
column indicate significant differences among different temperature levels (P<0.05).
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