2O ZF R 2026,43(7): 1846-1857

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20250481

SR E 3 KRR EH AT RS2 5 BTRYFZ M0
W 8, XNEE, B, LK, &
CP B RS0 A B TR S0T, B 3114000

1 2 LE RIS DR 75X AR A SR S b 5 19 1 4 25087 B DG IR B R 1+, D Rt A AR R TR AR 5 B 2 i 2
WG (TR IA RS2 B A A 1535 22 S BT AN P b TV & BH TV L 22380 FIAEA) (2021 45,2024 4F) FO A 54
AFFSENF G2 W =A% DR R SR SIS i b 78 7 M R 403 T 119 22 57, 0@ 3 A Dk 23 BT AT TSI 3 i A 5 <A IR 7 119
KA [ R Y2208 B Sk B W H P 3T 5 B 1 2.5~3.1 °C, B4 R B4 9 5 A 1R 75.19% 5 2024 4E & BA 7—8 H H
PR B s SR 2021 550 51 155 3.9 °CL5.5 °C, P& Y & AN 25 SR AN 2021 4R 119 16.25% 81 77.01%. 22387 1l
REEIZ AR R R OFELRA GBS TR, R B 2024 8 G & T 7 580 e R

JoHR 25 A S A B R AR R P, RS T P R BN (P<<0.05) . RO F o DbHME SR KK E
2 5 O IR A O, SR R S PR T KB A 2 A 2 R O 5 B RO R L SRS UL R SR TR K PR

S 2 2 mR B 2 A 96 (P<<0.05 B P<<0.01) o DZE IR YAN[7 IR 25 U (10 A% 2% At SR Rk A RS 5t o i L 2
WFEVE S PR B 28 SR E S5 R R S B R ) £ R AR T

SRR : Al s A s SRR T 5 A5 o5 A E

FE 5325 :5665.2 XRKFRASED : A X EHRS:1009-9980(2026)07-1846-12

Effects of climatic factors on the fruit quality of Diospyros kaki Thunb.
‘Taishuu’

Yang Xu, Liu Cuiyu, Gong Bangchu, Jiang Xibing, Xu Yang’

(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China)

Abstract: [Objective] Global climate change, characterized by rising mean temperatures and increas-
ing frequency of extreme weather events, poses significant challenges to sustainable agricultural devel-
opment and threatens the stability of crop production systems worldwide. Diospyros kaki Thunb. ‘Tai-
shuu’ is a novel fruit cultivar characterized by its excellent mouthfeel properties and high economic val-
ue. However, this cultivar exhibits strict temperature sensitivity throughout its phenological develop-
ment. Each growth stage of this cultivar requires a specific optimal temperature range, deviations from
these thermal thresholds directly result in a decline in fruit yield and deterioration in quality, thereby
constraining its commercial potential. In response to this issue, this study aims to elucidate the mecha-
nistic impacts of climate change and extreme climate events on D. kaki ‘ Taishuu’ fruit quality, identify
the key meteorological factors driving fruit quality formation, and further enhance the environmental
adaptability and stress resistance of this cultivar under climate change. This finding will provide a theo-
retical basis for ensuring the stability of fruit yield and quality. [Methods]) Fruit development of D. kaki
‘Taishuu’ was categorized into three distinct stages: the first rapid growth period, the slow growth peri-
od, and the second rapid growth period. This study was conducted across two production regions with
significant climatic differences (Lanxi and Fuyang County in Zhejiang Province), and two years (2021

and 2024). Sampling was performed at 10-day intervals, starting from approximately 60 days after flow-
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ering (the middle and late stages of the first rapid growth period) until the fruits reached full ripeness.
Climatic indicators and fruit quality parameters such as fruit size, fruit color indices, firmness, soluble
solids content, glucose and fructose content, were determined in both production regions over the two
study years. Comparative analysis was conducted to assess inter-regional and inter-annual variations in
these parameters, followed by Pearson correlation analysis to elucidate the relationships between meteo-
rological variables and fruit quality attributes. [Results] Pronounced spatiotemporal heterogeneity in
climatic conditions was observed between Lanxi and Fuyang, as well as between the 2021 and 2024
growing seasons. Owing to topographic influences, Lanxi exhibited a localized high-temperature center,
characterized by a mean temperature 2.5-3.1 °C higher than those in Fuyang during the fruit develop-
ment period, while the precipitation was only 75.19% of Fuyang’s level. Conversely, Fuyang experi-
enced an extreme high-temperature and drought event in 2024, with the daily average temperature and
maximum temperature from July to August exceeded 2021 levels by 3.9 °C and 5.5 °C, respectively,
and the rainfall was only 16.25% of the 2021 baseline. The impact of climatic differences on the fruit
quality of D. kaki ‘ Taishuu’ showed distinct patterns: from the slow growth stage to the second rapid
growth period, fruits from Lanxi County showed higher transverse and longitudinal diameters, fruit
weight, fruit color, soluble solids, and sugar contents than those from Fuyang, albeit with marginally re-
duced flesh firmness. The fruit development in Lanxi was slightly earlier than in Fuyang, suggesting
that a moderate increase in temperature can accelerate ripening kinetics. In 2024, the extreme high-tem-
perature and drought stress induced systematic deterioration of fruit quality in Fuyang, specifically man-
ifested by significant fruit weight reduction, inhibited fruit color development, decreased accumulation
of glucose and fructose, and an accelerated decline in fruit firmness (P<<0.05). However, stable climatic
conditions during late-stage fruit development enabled the final fruit size and quality to be comparable
to those in previous years. Correlation analysis showed that significant correlations between fruit quali-
ty indices and meteorological factors (P<<0.05 or P<<0.01). Among them, the L* value was significant-
ly positively correlated with temperature-related factors and solar radiation, while it showed an extreme-
ly significant negative correlation with air humidity; In contrast, the a* and b* values were positively
correlated at significant or highly significant levels with air humidity and average evaporation, but sig-
nificantly or extremely significantly negatively correlated with temperature-related factors; fruit weight
and fruit firmness were significantly negatively correlated with various temperature-related factors and
solar radiation. [Conclusion] Climatic conditions across diverse temporal and spatial scales exert signif-
icant regulatory effects on the fruit quality formation of D. kaki ‘ Taishuu’, with temperature, precipita-
tion, and air humidity as the dominant meteorological factors. These findings provide a theoretical basis
for optimizing cultivation management strategies by leveraging climatic variations, scientifically miti-
gating extreme weather stress, and enhancing fruit quality.

Key words: Persimmon; Diospyros kaki Thunb. ‘Taishuu’; Climatic factors; Fruit quality; Regulatory
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