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ABSTRACT

This study evaluates the impact of heat stress during the harvest period on peach yield reduction across South Korea, a
country where average temperatures have been steadily increasing due to climate change. Peaches, a nutritionally important
fruit and a major Korean crop, are harvested in summer and may be affected by high temperatures. To assess the relationship
between thermal stress and yield loss, we developed a logistic regression model using municipal-level yield statistics and
climate indicators centered on the harvest window of the widely cultivated ‘Cheonjungdo Baekdo’ cultivar. Key explanatory
variables were average maximum and minimum temperatures during the growth period, number of hot days exceeding 30°C,
cumulative heat stress above 30°C around the harvest period, and the duration of the fruit development period. The results
showed that thermal indicators were significant predictors of low yield. Prolonged heat exposure near the harvest period and
elevated nighttime temperatures increased the risk of yield reduction, while higher maximum temperatures during the growth
period were associated with improved productivity. In particular, number of hot days had a positive correlation with low yield,
while cumulative heat intensity showed a negative association. This suggests that continuous heat exposure may negatively
affect peach yield. These findings highlight a complex interaction between heat stress and fruit development. As extreme
summer temperatures become more frequent due to accelerating climate change, adaptation strategies such as adjusting harvest

timing and selecting heat-tolerant cultivars will be increasingly important for sustainable fruit production.
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Annual Temperature Anomalies in South Korea
Based on 6 long-term stations, 1912-2024
(Gangneung, Seoul, Incheon, Daegu, Busan, Mokpo)
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Fig. 1. Annual temperature anomalies in South Korea (1912 ~2024) based on 6 long-term stations
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Table 1. Descriptive statistics of peach production

data
Statistic Cultivated Production Production per
area (ha) (tons) area (tons/ha)
Count 1,376 1,376 1,376
Mean 112.18 1,408.81 10.96
Std. Dev. 272.21 3,700.91 3.87
Min 0.10 0.50 0.59
25% (Q1) 3.80 33.08 8.42
Median (Q2) 15.80 156.00 10.88
75% (Q3) 65.05 853.58 13.64
Max 2,128.80 31,115.50 21.13
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Fig. 3. Phenological timing of full bloom and harvest in peach from 2009 to 2024
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Table 2. Definition of explanatory variables used in the logistic regression model
Variables Definition Unit
Mean average temperature during growth period Mean of daily average temperatures (from full bloom to harvest) C
Mean maximum temperature during growth period Mean of daily maximum temperatures (from full bloom to harvest) T
Mean minimum temperature during growth period Mean of daily minimum temperatures (from full bloom to harvest) C
. Number of days with daily maximum temperature exceeding 30T
Number of extremely hot days (>30C) days
(£5 days from harvest date)
. 5 Sum of excess degrees above 30T during the harvest period .
Cumulative heat stress above 30C C
(£5 days from harvest date)
Days from full bloom to harvest Duration of the fruit development period days
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Table 3. Estimation result of logistic regression model for low-yield prediction

Variables B Std. Error p-value Exp (B)
Mean maximum temperature during growth period -0.248™" 0.052 < 0.001 0.780
Mean minimum temperature during growth period 0.103" 0.051 0.044 1.108
Number of extremely hot days (>307) 0.085" 0.034 0.012 1.088
Cumulative heat stress above 30T -0.020" 0.008 0.015 0.980
Days from full bloom to harvest 0.039” 0.015 0.008 1.040
Intercept -1.156 2.583 0.419 0.315
AlIC 1493.3
) 7.337
X” (Hosmer-Lemeshow test)
(p = 0.501)
p < 0.05 "p <001 "p < 0.001.
Logistic Regression Coefficients
Mean Maximum Temperature I ° "
(Growth Period)
Mean Minimum Temperature | ° .
- (Growth Period)
)
5 No. of Extreme Heat Days
= (>30°C, £5d) =
s Cumulative Heat Stress o
(>30°C, £5d)
Days from Full Bloom to Harvest =
02 -01 00 01 02

Estimated Coefficient

Fig. 4. Logistic regression coefficients for low-yield classification in peach production
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