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Abstract

This study was conducted to determine the effect of low temperature and low radiation conditions on the yield and quality
of hot pepper at an early growth stage in Korea. In plastic greenhouses, low temperature, low temperature with covered
shading treatments were set 17 to 42 days after transplanting. The pepper growing degree days decreased by 5.5% due to the
low temperature during the treatment period. Radiation decreased by 74.7% due to the covered shading. After commencing
treatments, pepper plant growth decreased with low temperature and low radiation. Analysis of the yield showed that the first
harvest was delayed by low radiation. The cumulative yields of 119 days after transplanting were 1,956, 2,171, and 2,018 g/m’
for control, low temperature, and low temperature with low radiation respectively. Capsaicin and dihydrocapsaicin
concentrations in pepper fruit decreased with low temperature and low radiation. To investigate the photosynthetic
characteristics according to the treatment, the carbon dioxide reaction curve was analyzed using the biochemical model of
photosynthesis. Results showed that the maximum photosynthetic rate, Vemex (maximum carboxylation rate), J (electric
transportation rate), and TPU (triose phosphate utilization) decreased at low temperatures; the maximum photosynthetic rate, J,
and g, (dark respiration rate) were reduced by shading. These results indicate that low temperature and low radiation can
retard early growth, yield, and quality, but these can also be recovered 119 days after planting. Based on the results, the yield
and quality of pepper can recover from abiotic stresses with proper cultivation.

Key words : Hot pepper, Low temperature, Low radiation, Yield, Quality

7|5 53tol] et AELE FJA|(Intergovernmental

Panel on Climate Change, IPCC)J4= Q1914 24
7k v R QI Fat 71 e A= sfd o] Hstst
5 7IFREE ek Qlepal ’EsiRITHIPCC,

Received 25 August, 2020; Revised 6 October, 2020;

Accepted 7 October, 2020

"Corresponding author: Hee Ju Lee, Vegetable Research Division,
National Institute of Horticultural & Herbal Science, Wanju 55365,
Korea

Phone : +82-63-238-6661

E-mail : perpetuaa@korea.kr

(© The Korean Environmental Sciences Society. All rights reserved.
) This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.



990 Sk5Bk - ]85 - £1215 - fot - o13R - AWANS - o] A1 - A

Fig. 1. Plastic green houses that control temperature using a ventilation system. (M) maintained at more than 15T (L)
treated with low temperature using ventilation system from May 2 to May 27.
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Fig. 2. (A). Difference in daily mean air temperature between control and low temperature treatment. (B)Difference in daily

mean radiation between control, covered shade cloth.
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Table 1. Changes in growth parameter of pepper under normal, low temperature, low temperature with shading and condition

(n=3)
DAP Treatment Height (cm) Leaf number Leaf area (cm”)  Fresh weight (g)  Dry weight (g)
0 Seedling 247 7.1 213.7 10.5 1.5
79.3 a* 426.0 a 3,164 a 2633 a S1.1 a
Low Temperature 73.1 a 3146 b 2317 b 1953 b 39.6 b
49 Low Tem
perature
& Radiation 78.6 a 2704 ¢ 2,466 b 165.0 ¢ 323 ¢
NS sk sk sk sk
1543 a 2,237 a 21,891 a 1,295 a 286.7 a
Low Temp 156.6 a 2,586 a 25,837 a 1,410 a 3599 a
119
Low Temperature 167.1 a 2511 a 19.309 a 1250 a 3107 a
& Radiation
NS NS NS NS NS

“Means followed by the same letter are not significantly different from each other (P<0.05 ANOVA followed by LSD test).
NS, *, ** *** means Nonsignificant, significant at P<0.05, 0.01, and 0.001, respectively.

Table 2. Change of pepper yield on under normal, low temperature, low temperature with shading condition(n=30)

Control Low Temperature Low Temperature & Radiation
Fresh Weight Dry Weight Fresh Weight Dry Weight Fresh Weight Dry Weight
(g/m’) (g/m’) (g/m’) (g/m’) (g/m’) (g/m’)
Jun 21 29.7 5.8 7.8 1.5 0 0
Jun 24 7.4 1.4 245 4.7 0 0
Jun 26 8.1 1.1 16.4 3.1 0 0
Jul 1 2.2 0.3 1.7 0.2 28.9 5.5
Jul 5 22.6 33 8.7 1.6 1.5 0.2
Jul 10 334 5.4 32.4 5.5 9.5 1.5
Jul 18 2743 72.3 168.5 435 181.9 324
Jul 26 737.9 134.9 482.8 91.5 368.3 88.3
Aug 2 840.8 126.7 1429.1 231.7 1428.2 226.7
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Fig. 3. Cumulative yields of pepper on normal, low temperature, and low temperature with shading condition.
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Fig. 4. Capasicin and dihydrocapsacin concentration of pepper fruit under normal, low temperature, low temperature with
covered shading condition.

Table 3. Estimated Photosynthetic parameters of biochemical model for pepper(n=3)

Low Temperature

Treatment Control Low Temp & Radiation
Vemax (Wmol/m?/s) 157.7 733 b 61.0 b
T (umol/m?/s) 1483 a 86.0 b 63.0 ¢
TPU (umol/m%/s) 89 a 40 b 27 b
g (umol/m?/s/Pa) 30.0 a 300 a 248 b

Vemax, maximum Rubisco carboxylation efficiency; J, electron transport for the given light intensity; TPU, maximum rate of
trios phosphate use; gn, mesophyll conductance to CO, transfer. * Means followed by the same letter are not significantly
different from each other(P<0.05 ANOVA followed by LSD test).
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Fig. 5. A-Ci curve of pepper under low temperature(B) treatment, low temperature with shading(C), and control(A).
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