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Preliminary study on the physiological mechanism of fruit blackheart dis-

ease in wax gourd
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Abstract: To elucidate the physiological mechanisms underlying the occurrence of blackheart disease in wax gourd and
provide a theoretical basis for its prevention and control. Healthy plants (HP), diseased plants(DP), diseased fruit pulp in
diseased fruits (DD), healthy fruit pulp in diseased fruits (DH), and healthy fruit pulp in healthy fruits (HH) were used as
material, the content of calcium and boron in different organs(roots, stems, leaves and fruits)of DP and HP, the content of
calcium, nitrogen, endogenous hormones, malondialdehyde (MDA ) and the activity of antioxidant enzyme of three types
of pulp were analyzed. The results showed that The activity of antioxidant enzyme (SOD, POD, CAT)and the content of
MDA in DD pulp were significantly higher than those in DH and HH pulp. The calcium content of fruits in DP is signifi-
cantly lower than that in HP, while the calcium content in leaves is significantly higher than that in HP. The content of the
active calcium and water-soluble calcium of HH pulp were significantly higher than those of DD and DH, and the nitro-
gen-calcium ratio and 1-aminocyclopropane- 1-carboxylic acid (ACC) of DD pulp were significantly higher than those of
DH and HH. The content of gibberellic acid(GA3) of DH pulp was significantly higher than that of DD and HH, and the
content of salicylic acid(SA)of HH pulp was significantly higher than that of DD. The total calcium, water-soluble calci-
um and active calcium content in the fruit pulp showed significant or highly significant negative correlations with SOD,
POD, and CAT activity, as well as MDA content. The content of calcium in fruits was extremely significantly negatively

correlated with the content of boron in fruits, stems, roots and the content of total boron in plants; ACC content showed a
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highly significant positive correlation with SOD, POD, and CAT activitys, as well as MDA content. In conclusion, black-

heart disease in wax gourd is a physiological disease caused by the imbalance of calcium distribution in the plant, which

leads to a decrease in the content of calcium and water-soluble calcium of fruit, damage to the cell membrane and cell

wall of the pulp, and causes the exudation of substances. The findings of this study lay the groundwork for the scientific

control of blackheart disease in wax gourd production.

Key words: Wax gourd; Black heart disease; Calcium imbalance; Metabolic disorder
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Table 1 Difference of calcium content of various forms in different types of fruit pulp (mg-kg")
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Note: Different small letters in the same column indicate significant difference between samples(P<0.05). The same below.
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Table 2 Nitrogen, potassium, and calcium content in different types of fruit pulp
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