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Abstract highly affected by low temperature than high temperature.
These results suggest that rapid climate change of future
BACKGROUND: To evaluate the impact of rapid could need systematic standard model for physiological

temperature change at spring and the early summer characteristics and yields of onion.

seasons in climate change, we have investigated the

physiological response and yield of onion in a Key words: Climate change, Onion, Physiological response,
greenhouse with thermostat control system. Yield

METHODS AND RESULTS: Seedlings of onion(cv.
Sunshine) were planted on October 30, 2012 and harvested
on May 30, 2013. The used treatments(March-April-May) N2
for a rapid temperature change were TO(control):
6.0-10.4-17.2°C, T1: 6.0-5.4(-5)-17.2°C, T2: 6.0-10.4-22.2

(+5)C and T3: 6.0-5.4(-5)-22.2(+5) C. Total yields of bulb A v HIES) A AR e E V]S RIstkel g
within the temperature change as high temperature Avged wE ARE dusiy glon, FuoME
treatment T2 and control treatment TO were increased SRES(Special Report on Emission Scenario) A1BE %

significantly(p<0.05), as compared to the low temperature 28 ngo) & Ao B3 ATATr BRuEYTHKIm
treatment T1. Low temperature conditions significantly et al, 2012; Lee et al, 2012; Shim et al, 2011). $-21}
(p<0.05) reduced plant height, SPAD reading, crude protein 2}o] 715Hsl= ohE vetel Hlste] AT} wEY H
and fiber etc., as compared to the TO and T2. Sof 7)o Wulslar QltiJeong et al, 2014). A7
CONCLUSION: The rapid temperature changes were U3l wE AL 1 BHo oAy vl 333
9} IRoF Q3 TERO B4y AETUAE AtFo=w
w2 A st FAS AL %E]ﬂang et al, 2002). %
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Fig. 1. Temperature changes of Naju city during the experiment in 2013.
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Fig. 2. Starting date and temperature levels of variable temperature treatment during the experiment in 2013.
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Table 1. Physical and chemical properties of soil used test before experiments

H oM T-N EC Av. PO Bx. Catlons CEC
P p B V. Tols (cmol*/kg)
arameter (1:5) (g/kg) (g/kg) (dS/m) (mg/kg) & (cmol*/kg)
K Ca Mg
Mean 6.0 12 0.60 0.08 140 0.25 45 1.0 10.2
SD 0.2 1.0 0.06 0.001 52 0.01 0.2 0.04 1.1

OM, Organic matter; EC, Electrical conductivity; Ex. Cations, Exchangeable cations; CEC, Cation exchange capacity; SD,

Standard deviation
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Fig. 3. SPAD reading of onion leaves as affected by
different temperature conditions.
Data represent mean values +SE(z=3).
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Table 2. Growth of onion in tunnel house and outdoor by different temperature conditions

Plant height Neck diameter

Treatment

Photosynthesis rate  Blooming time

No. of leaves

(cm) (cm) (umol/m2/s) (May)

TO 89.4a 1.84 7.0 13.8 15-28

T1 79.4b 1.82 6.7 13.4 20-30

T2 94.4a 1.95 7.3 14.3 14-25

T3 88.7a 1.97 7.0 14.2 18-27
LSDygs" 8.52 ns ns ns -

Mean separation within columns of each observation by LSD, 5% level.
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Fig. 4. Bulb yields of onion as affected by different
temperature conditions at harvest in 2013. Mean separation
within columns of each observation by LSD, 5% level.
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Table 3. Bulb characteristics of onion and garlic as affected by different temperature conditions at harvest

Bulb height Bulb diameter

Treatment

Bulb moisture

content Bulb weight

Bulb miss-planted

(cm) (cm) %) (g/plant) (%0)

TO 6.1 7.2 91.1 179.3ab 4.6
T1 6.0 6.9 90.3 150.6¢ 5.0
T2 6.1 75 91.0 188.6a 5.5
T3 6.1 7.2 90.9 167.8b 5.7
LSDy5" ns ns ns 16.13 ns

"Mean separation within columns of each observation by LSD, 5% level.
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Table 4. Mineral contents of leaves of onion as affected by different temperature conditions

Mineral content

Plant part Observed date Treatment N P K Ca Mg
g/kg

TO 185 223 236 345 154

T1 183 2.10 245 372 1.39

March 30 ™ 17.9 2.06 249 3.29 1.42

T3 18.0 234 237 347 1.34

TO 16.3 2.01 219 486 1.53

. T1 17.5 2.10 23 5.54 1.98

Bulb April 30 T2 16.8 1.92 203 472 1.57

T3 17.6 1.22 239 5.90 2.09

TO 155 2.00 207 480 1.43

T1 17.5 1.89 203 5.60 1.48

May 30 ™ 16.2 211 18.6 418 1.38

T3 16.9 2.09 185 482 1.42

TO 16.3 1.2 348 189 1091

T1 15.9 1.30 352 17.5 10.70

LS ™ 16.7 1.25 357 18.6 9.95

T3 16.8 1.24 345 18.0 10.54

TO 14.10 113 296 13.6 711

. T1 15.89 1.09 387 187 9.35

Leaf April 30 ™ 14.20 1.14 299 139 7.23

T3 16.20 1.20 355 19.2 8.99

TO 13.50 1.08 282 135 6.17

Mav 30 T1 13.90 1.04 302 14.2 6.65

ay ™ 13.20 1.14 276 124 6.14

T3 13.00 1.20 27.0 12.1 6.11

Table 5. Amino acid contents(mg/100 g, FW) of onion as affected by different temperature conditions at harvest

Treatment
Amino acid
TO T1 T2 T3

Aspartic acid 45.7+3.81 48.6+4.2 42.143.6 45.1+3.4
Threonine 16.2+2.1 20.1+£2.2 21.3+1.8 21.6+2.3
Serine 20.3+1.7 26.24+2.1 22.0+1.7 27.941.6
Glutamic acid 145.617.6 109+7.4 121.147.0 120.248.5
Proline 30.0£2.3 39.5+1.4 37.5+2.8 40.8+2.4
Glycine 14.3+1.2 15.4+1.5 16.0+1.2 15.9+1.2
Alanine 16.2+1.3 18.2+1.1 14.1+1.1 15.1+£0.9
Valine 18.6+1.2 19.2+1.4 18.241.3 19.1+1.6
Cystine 8.3£0.7 8.610.9 8.940.2 8.910.6
Methionine 11.241.0 13.5+1.2 11.0+£0.8 10.5+£0.9
Isoleucine 16.5+1.1 16.2+1.3 16.941.2 17.14£1.0
Leucine 29.8+1.8 30.1£2.1 29.242.3 30.0£2.3
Tyrosine 36.5+1.7 342425 28.9+2.3 33.242.0
Phenylalanine 76.914.2 79.245.2 80.3+4.2 84.4+4.9
Lysine 37.1£2.5 38.242.1 36.4+2.0 372427
Histidine 11.311.0 124424 11.0£0.9 12.841.1
Arginine 48.243.1 58.3+4.2 56.5+3.2 58.2+3.8
Total 572.7+28.4 576.9+30.6 571.4+31.8 598.0+36.6

"Data represent mean values +SE(1=3)
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Table 6. Nutritional characteristics and changes of onion and garlic as affected by different temperature conditions at harvest

Treatment Crude protein Crude fat Crude ash Crude fiber Ascorbic acid
(%) (%) (%) (%) (mg/100 g)
T0 3.57ab 0.289 0.315 0.528b 17.2a
T1 3.01c 0.222 0.339 0.463c 15.4b
T2 3.6%a 0.221 0.305 0.587a 17.8a
T3 3.28bc 0.218 0.323 0.507bc 18.2a
LSDoos’ 0.368 ns ns 0.055 1.6

Mean separation within columns of each observation by LSD, 5% level.
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