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Influence of Daytime Temperature on the Time Required for Fruit
Harvest and Yield of Hot Pepper

Sang—Gyu Lee, Chang—Sun Choi, Jun—Gu Lee, Yoon—Ah Jang, Chun—Woo Nam,
Hee—Ju Lee, Jeong—Min Suh”*, Jum—Soon Kan92)

Vegetable Research Division, National Institute of Horticultural and Herbal Sciences, Suwon 440-706, Korea
v Department of Bioenvironmental Energy, Pusan National University, Miryang 627-706, Korea
) Department of Horticultural Bioscience, Pusan National University, Miryang 627-706, Korea

Abstract

Due to climate change, the occurrence of abnormal weather conditions has become more frequent, causing damage to
vegetable crops grown in Korea. Hot pepper, Chinese cabbage and radish, the three most popular vegetables in Korea, are
produced more in the field than in the greenhouse. It has been a trend that the time for field transplanting of seedlings is
getting earlier and earlier as the spring temperatures keep rising. Seedlings transplanted too early in the spring take a longer
time to resume the normal growth, because they are exposed to suboptimal temperature conditions. This study examined the
influence of air temperature during seedling growth on the time required to reach the first fruit maturity and yield of hot
pepper. Seedling plants of ‘Super Manita’ hot pepper was grown in temperatures 2.5°C and 5.0°C lower than the optimum
temperature (determined by the average of temperatures for the past 5 years). Seedlings were transplanted into round plastic
containers (30-cm diam., 45-cm height) and were placed in growth chambers in which the ambient temperature was controlled
under natural sunlight. The growth of seedlings under lowered temperatures was reduced compared to the control. The mineral
(K, Mg, P, N) concentrations in the leaf tissues were higher when plants were grown with the ambient temperature 2.5 C lower
than the optimum, regardless of changes in other growth parameters. Tissue calcium (Ca) concentration was the highest in the
plants grown with optimum temperature. The carbohydrate to nitrogen (C/N) ratio, which was the highest (18.3) in the plants
grown with optimum temperature, decreased concomitantly as the ambient temperature was lowered 2.5C and 5.0°C. The
yield of the early harvested fruits was also reduced as the ambient temperature became lower. The first fruit harvest date for
the plants grown with optimum temperature (June 27) was 13 days and 40 days, respectively, earlier than that in plants grown
with 2.5C (July 10) and 5.0 C (Aug 6) lower ambient temperatures. The fruit yield per plant for the optimum temperature (724
g) was the greatest compared to those grown with 2.5°C (446 g) and 5.0°C (236 g) lower temperatures. The result of this study
suggests that the growers should be cautioned not to transplant their hot pepper seedlings too early into the field, since it may
delay the time of first harvest eventually reducing total fruit yield.
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Fig. 1. Change of temperature during the period of treatment.
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Fig. 2. Appearance of growth characteristics of chinese
cabbage. A. normal hot pepper(normal temp.); B.
abnormal hot pepper(-2.5C); C. abnormal hot
pepper(-5.0C).
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Table 1. Growth of hot pepper as affected after transplanting 43 days by low temperature

Pl;a N of  Root Chlorophyll ~ Leafarea Fresh wt.(g/plant) Dry wt.(g/plant)
Treatments height leaves length (SPAD) (cniplant) N

(cm) (cm) eaf Stem Root Leaf Stem Root

Control 772 2015 519 56.2 1,300 444 771 357 85 142 39
£7.37 594  £2.38 +0.7 +374 £11 424 492 423 437  £07

Control 25C 97 95.8 22.7 54.8 628 139 214 46 17 24 06
] £27 142 465 +1.7 £113.8 28 48 423 £05 04 £02

Control 5.0C 436 38.0 16.5 576 131 39 82 53 05 12 05
i £19  #59 2.4 +4.8 4243 409 408 1.6 +01 0.1 =01

z
Values represent mean = standard error



1184

Ol - A - O[T - R0} HES

- 0] - A -

PATIEN

gL

Table 2. Effect of day temperature difference at 43 days after transplanting on the mineral contents of hot pepper

Treatments KoO(%) CaO(%) MgO(%) P»05(%) T-N(%)

Control 3.40 4.19 0.64 0.96 3.27
Leaf Control -2.5C 5.16 3.37 1.02 1.77 6.28
Control -5.0C 4.60 3.08 0.96 1.50 5.41
Control 7.79 3.78 0.38 1.03 1.78
Root Control -2.5C 2.66 1.79 0.55 1.07 2.49
Control -5.0C 3.19 1.42 0.62 1.13 2.66
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Table 3. Changes of C/N ratio by day temperature difference at 43 days after transplanting in hot pepper

Treatments Leaf Stem Root
Control 13.3 37.7 254
Control -2.5C 7.7 20.9 16.3
Control -5.0C 6.5 15.2 17.1
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Table 4. Effect of day temperature difference after transplanting on the number of harvested fruits of hot pepper

Control(g/6 plants) Control -2.5C(g/6 plants) Control -5.07C(g/6 plants)
Treatments

Immature Mature Total Immature Mature  Total Immature Mature  Total

June 83 0 83 0 0 0 1 0 0

July 133 0 133 8 0 8 0 0 8
August 171 85 256 214 13 214 129 3 214

September 0 35 35 0 88 0 0 26 0
Total 387 120 507 222 101 222 130 29 222

Table 5. Effect of day temperature difference after transplanting on yield of hot pepper

Control(g/plants) Control -2.5C(g/plants) Control -5.0C(g/plants)
Treatments

Immature Mature  Total Immature Mature Total Immature Mature  Total

June 45 0 45 0 0 0 0.1 0 0.1

July 263 0 263 17 0 17 0 0 0
August 241 109 350 230 28 258 164 4 168

September 0.0 66 66 0.0 171 171 0.0 68 68
Total 549 175 724 247 199 446 164 72 236
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