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Comprehensive analysis of astringency traits in different cucumber culti-

vars

XU Xintian', REN Siling', ZHU Xueyun', KONG Weiliang®

(1. College of Horticulture Technology, Hebei Normal University of Science and Technology/Hebei Key of Horticultural Germplasm Ex-
cavation and Innovative Utilization, Qinhuangdao 066004, Hebei, China; 2. Cucumber Research Institute of Tianjin Kernel Agricultural
Science and Technology Co., Ltd., Tianjin 300192, China)

Abstract: Astringency is an important trait affecting the tasting quality of cucumber. To identify ideal research materials
for cucumber astringency, this study employed a sensory evaluation method to systematically analyze and compare the as-
tringency intensity, stability of astringency traits, and spatial distribution of astringency intensity across different fruit re-
gions in six cucumber cultivars. The results demonstrated significant variations in astringency intensity among cucumber
cultivars, with H-1 and H-4 exhibiting higher levels of astringency compared to O-1, which showed relatively lower as-
tringency. Furthermore, cucumbers cultivated in the spring season consistently displayed a higher astringency index (the
intensity of cucumber astringency) than those grown in autumn, as evidenced by the measured values. The analysis of the
range, standard deviation, and coefficient of variation (CV) of the astringency index revealed that the lowest range was
37.5(spring) and 47.5 (autumn) among the six cucumber cultivars, with the lowest standard deviation observed at 11.49
(spring)and 11.46 (autumn). Most cultivars exhibited coefficients of variation exceeding 20%. Among them, H-3 had con-
sistently high value for all three variability parameters, suggesting low stability of its astringency trait. In the spring sea-
son, except for O-1 and N-1, no significant differences were observed between the mean astringency indices of May and
June. In the autumn season, the mean astringency indices of all cultivars also showed no significant differences between

October and November. However, single fruits harvested at 3-5 days intervals displayed varying degrees of fluctuation,
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with H-3 showing particularly pronounced variation. Except for H-4, the calyx segment astringency index of cucumbers

was significantly lower than the peduncle segment, and the indices at the two segments were positively correlated. In sum-

mary, substantial differences exist among cucumber cultivars in astringency intensity, stability, and variability. Under the

conditions of this study, O-1 and N-1 exhibited stable low-astringency characteristics, H-1 and H-4 showed consistently

high astringency, while H-3 displayed the highest variability. These findings provide a foundation for evaluating cucum-

ber astringency quality and selecting materials for astringency-related breeding.

Key words: Cucumber; Astringency; Sensory evaluation; Coefficient of variation
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Table 1 Sensory evaluation criteria for cucumber astringency
PrUTARE L
Sensory description Score
RN _E s B AR TS T R R F IR 0
No astringency perceived; neither the tongue tip nor the palate shows any sensation of constriction, dryness, or roughness
WA TS R S 1~2
Faint constriction sensation detected only on the tongue tip
WARA A B R RS TR 3~4
Distinct constriction and dryness felt on both the tongue tip and the palate
T b 2R A 0 B A TR A AR R i 5~6

Intense dryness, wrinkling, and roughness extending to the tongue tip, palate, and even the lips
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Fig. 1 Astringency index of different cucumber cultivars in spring and autumn crops
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Fig. 2 Astringency index distribution of different cucumber cultivars in spring and autumn crops
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Table 2 Variability analysis of astringency index in
spring-cultivated cucumber cultivars

b RAME O RKE E PrEE  BRRH
Cultivar ~ Min Max Range SD CVI%
O-1 1.39 69.44 68.05 15.15 54.40
N-1 9.72 80.56 70.84 18.22 43.55
H-1 37.50 95.83 58.33 14.46 20.64
H-2 37.50 83.33 45.83 14.69 25.74
H-3 9.72 90.28 80.56 21.36 34.29
H-4 54.17 91.67 37.50 11.49 15.45

*3 MESELNRMZRERERMESH
Table 3 Variability analysis of astringency index in
autumn-cultivated cucumber cultivars

LY RAME RRE WE ez RRRH
Cultivar ~ Min Max Range SD CV /%
O-1 4.72 55.00 50.28 13.17 48.51
N-1 10.83 58.33 47.50 11.46 39.30
H-1 9.17 70.28 61.11 15.48 32.51
H-2 4.72 63.33 58.61 16.32 62.24
H-3 1.39 65.56 64.17 20.60 75.37
H-4 5.83 89.17 83.34 2243 51.46
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Fig. 3 Monthly comparison of astringency index across cucumber cultivars in spring and autumn crops
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