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ABSTRACT

This study was conducted to determine the impact of temperature elevated based on climate change
scenario on growth and fruit quality of red pepper (Capsicum annuum L.) in walk-in plant growth
chambers. The intraday temperatures of climate normal years (IT) were determined using intraday mean
temperatures of climatic normal years (1971~2000) in the Andong Province during the growing season
(May 1~July 30). Red pepper plants were cultivated under different temperatures (starting at IT rise by
up to 6°C, 2°C increment). Plant height, stem diameter, branch number, leaf number, fresh weight and dry
weight increased under the temperatures higher than IT. The number of flower was the greatest under
IT+2°C (mean temperature at 22.8°C). The total number and the weight of fruits were the highest under
IT+2°C. While the fruit weight, fruit length and fruit diameter decreased more than IT+2°C as the
temperature increased gradually. These results concluded that in condition that the current diurnal
temperature change cycle is maintained in Andong area, in accordance with climate change scenarios,
when the temperature rise 2°C higher than intraday temperature of Andong area the quantity of pepper
fruits will increase while maintaining quality, but increases more than that degree yields are expected to
decrease significantly. This result suggests that the fruit yield could increase under IT+2°C and fruit quality
could maintain great, but the fruit yield could decrease under the temperatures higher than IT+2°C.

Key words: Climate change scenarios, Fruit quality, Fruit yield, Intraday temperatures of climate normal
years, Red pepper
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Fig. 1. Photos of outside (A) and inside (B) of growth
chamber used in this study, and temperature conditions
designed based on climate change scenarios (C) for cultivation
of red pepper (Capsicum annuum L.). The intraday
temperatures of climate normal years (IT) were determined
using intraday mean temperatures of climatic normal years
(1971~2000) in the Andong province during the growing
season (May 1~July 30).
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Fig. 2. Changes in plant height (A), stem diameter (B),
branch number (C) and leaf number (D) of red pepper
(Capsicum annuum L.) grown under different temperatures
in the environmentally controlled chambers.
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Fig. 3. Changes in fresh (A) and dry weight (B) of red
pepper (Capsicum annuum L.) grown under different
temperatures in the environmentally controlled plant growth
chambers.
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Fig. 4. Changes in the number of flowers of red pepper
(Capsicum annuum L.) grown different temperatures in the
environmentally controlled plant growth chambers.
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Table 1. Morphological traits, total number and total weight of red pepper (Capsicum annuum L.) fruits harvested at 84 days

after planting
Morphology trait of fruit Total Total
Treatment Fresh weight Length Diameter number of fruit weight of fruit
(g/ea) (cm) (mm) (ea/plant) (g/plant)

IT 8.4+0.8 a” 8.6+0.4 ab 17.0£03 a 34.0+2.6 ab 263.24+43.0 ab

IT +2°C 10.1£09 a 10.5+0.3 a 17.1£19a 48.742.1 a 471.7+424 a

IT +4°C 7.3£1.3 ab 8.7+0.6 ab 17.1+0.6 a 25.3+4.0b 183.5+34.8 b

IT +6°C 444050 7.6£0.3 b 14.0£0.3 b 39.3+5.5 ab 182.9+£30.9b

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



252 Korean Journal of Agricultural and Forest Meteorology, Vol. 17, No. 3

webde FdLEwT} 4°C ot s i 428
o] FAH A Ao Helt) o]2)3t Auk= )
HlL 7} FoldS ) Fadu|tiy) 2 Ex|gdo} m5o]
Fasstar #go] AollbA viEE B oF Jekdr).

T2 ZAER] 73S AR WellA] 71 e
2go] AS7Fs 7R Agste] AT FA Y
o] 23k =Ho] UthHeo er al., 2013). I15=0l|A]
T ASIAILE 35 cyAlE 20t SRl wEh
Aol X8 = Jout 11 o aolxe st
olgo| grol Yatgo] Z71e ZlolH, ol 7 A
2 olo}d 4 UthHeo et al., 2013). B ATFA]
T T IToA Bt IT+20ColA Aulatas o
I Ffo)] ZUBelaL FAT AR AES B
U 1 oe] REore Frifo] FhAasial HAEHo]
A5l Aoz R},

¥ 2

2

v 715} AU Lol At S
5 =R 5] FEste] A oA
oA AslaS wf A 9 JFHe vXE 9
S ARt Y L5E =R |uF FAAQ)
s o] HWA(1971~2000; 30)) 59 1¥9RE 7Y
30971A9] Yt 7| RAEE EE IT (Intraday
temperature: 75212), IT+2°C, IT+4°C, IT+6°C 5 4
o g At Ul YR 2120
A AEfEle Wl 2= A9, BRI, et A
5 AATH AdEFe] 7RI T2 CET=
22.8°CPlIM A4 % 306047 At 71 Bk
o}, wEb ARG Zags 9 o ARSS 1T
A 7P Bekom, 11 opde] Lo 57} HeE

& A PH= Foon A= =90t o
o] Anz Hol FFA|Gelx] Al I 2=ris) 5
77F SRl 79 739, 715asiA U] Q) wkEt
257} Hd7|RT 2°C AETS o), 3R S2ako)
S7HE AT fAERoY, 1 oPde] 2moe

FElpo] A AT F0F oS

frorie

i e

sy
gy

¢

#Ale| 2

4 ARATAYEAN 5
ololruIct.

REFERENCES

Andrew, J., 1995: Peppers; The domesticated capsicum.
Univ. Texas Press. Austin.

FAO., 2004: Impact of climate change on agriculture in
Asia and the Pacific. Twenty-seventh FAO Regional
Conference for Asia and the Pacific. Beijing, China, 17-
21.

Hadley, P., G. R. Batts, R. H. Ellis, J. I. L. Morison, S.
Pearson, and T. R. Wheeler, 1995: Temperature gradient
chamber for research on global environment change. II.
A twin-wall tunnel system for low-stature, field-grown
crops using a split heat pump. Plant, Cell & Environment
18, 1055-1063.

Heo, Y., E. G. Park, B. G. Son, Y. W. Choi, Y. J. Lee, Y. H.
Park, J. M. Suh, J. H. Cho, C. O. Hong, S. G. Lee, and J.
S. Kang, 2013: The Influence of abnormally high
temperature on growth and yield of hot pepper (Capsicum
annuum L.). Journal of Agriculture & Life Science
47(2), 9-15. (in Korean with English abstract)

Houghton, J. T., L. G. Meira Filho, B. A. Callander, N.
Harrirs, A. Katenberg, and K. Maskell, 1996. Climate
change 1995. The science of climate change. Cambridge
Univ. Press, Cambridge.

Hwang, J. M., and B. Y. Lee, 1978: Studies on some
horticultural characters influencing quality and yield in
the pepper (Capsicum annuum L.). 1. Correlations and
selection. Korean Journal of Horticultural Science &
Technology 19, 48-55. (in Korean with English abstract)

Intergovernmental Panel on Climate Change (IPCC)., 2007:
Climate change 2007.: Mitigation of climate change,
contribution of working group III. contribution to the
fourth assessment report of the intergovernmental panel
on climate change, Cambridge University Press, Cambridge,
New York, USA.

Intergovernmental Panel on Climate Change (IPCC).,
2013: Climate change 2013: the physical science basis.
Contribution of Working Group I to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change.
Cambridge University Press, Cambridge, United Kingdom
and New York, NY, USA.

Jang, K. S., D. J. Choi, D. H. Pae, J. T. Yoon, and S. K.
Lee, 2000: Effects of altitudes on growth and fruit quality in
red pepper (Capsicum annuum L.). Korean Journal of
Horticultural Science & Technology 41(5), 485-489. (in
Korean with English abstract)

Kim, B. S., K. Y. Kim, S. K. Kim, and J. K. Sung, 1995:
Pepper profitable techniques and marketing strategy.
Nongminshinmunsa.

Kim, S. H., H. You, E. G. Park, B. G. Son, Y. W. Cho., Y. J.
Lee, Y. H. Park, J. M. Suh, J. M. Suh, J. H. Cho, C. O.
Hong, S. G Lee, and J. S. Kang, 2013: The influence of
temperature, amino acid and polyamin on pollen germination
of pepper (Capsicum annuum L.). Journal of Agriculture



Eun Young Song ef al.: Impact of Elevating Temperature Based on Climate Change Scenarios on Growth... 253

& Life Science 47(2), 1-8. (in Korean with English abstract)

NIMR. 2011: Climate change scenario report. National
Institute of Meteorological Research. 79-99.

Oh, S., K. H. Moon, I. C. Son, E. Y. Song, Y. E. Moon, and S.
C. Koh, 2014: Growth, photosysthesis and chlorophyll
fluorescence of chinese cabbage in response to high
temperature. Korean Journal of Horticultural Science &
Technology 32(3), 318-329. (in Korean with English
abstract)

Poster, J. R., and M. A. Semenov, 2005: Crop response to
climatic variation. Philosophical Transactions B 360,
2021-2035.

Seo, J. A, Y. K. Yi, B. S. Kim, J. M. Hwang, and S. W.

Choi, 2011: Disease Occurrence on Red-pepper Plants
Surveyed in Northern Kyungbuk Province, 20072008.
Research in Plant Disease 17(2), 205-210.

Shin, J. W., and S. C. Yun, 2011: Impact of Climate Change on
Fungicide Spraying for Anthracnose on Hot Pepper in
Korea During 2011-2100. Korean Journal of Agricultural
and Forest Meteorology 13(1), 10-19. (in Korean with
English abstract)

Wolfe, D. W., M. D. Schwartz, A. N. Lakso, Y. Otsuki, R.
M. Pool, and N. J. Shaulis, 2005: Climate change and
shifts in spring phenology of three horticultural woody
perennials in northeastern USA. International Journal of
Biometeorology 49, 303-309.



