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Effects of pollination varieties on sugar accumulation and metabolism re-
lated enzyme activities in red Fuji apple fruit

XU Chen-shan', XU Ai-hong', XIAO Bei-lei', ZHAO Hai-zhou®, PAN En-jing', WANG Ming-you'
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Abstract: The effects of pollination varieties on sugar accumulation in Red Fuji apple fruits and activities of key en-
zymes in metabolism were studied by using Red Fuji apple Nagafu NO.2 as the female parent and three pollination varieties
(Starking, Hehong and Meihong) as the male parent to conduct artificial pollination. The results showed that the contents of

total sugar, sucrose, glucose and fructose in fruits all presented rising trends during the process of growth and development,
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total sugar. There were no significant differences in

sucrose, glucose and fructose content in fruits by three
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Meihong was significantly lower than fruits pollinated with Starking ( P<0.05), but glucose and fructose contents in fruits
were both significantly higher than fruits pollinated with Starking ( P<0. 05) , 70-182 days after bloom. The total sugar con-
tent in fruits pollinated with Meihong was significantly higher than fruits pollinated with Starking 42—-182 days after bloom
(P<0.05). The activity of sucrose phosphate synthase (SPS) in fruits pollinated with Meihong was significantly lower than
fruits pollinated with Starking 154-182 days after bloom (P<0.05), but there was no significant difference between polli-
nation treatments in other periods. The activity of sorbitol dehydrogenase (SDH) in fruits pollinated with Meihong was sig-
nificantly higher than fruits pollinated with Starking ( P<0.05) , but the activity of synthesis of sucrose synthase (SS-s) was
significantly lower than fruits pollinated with Starking (P<0.05), 70—182 days after bloom. The activity of acid invertase
(AI) in fruits pollinated with Meihong was significantly higher than fruits pollinated with Starking (P<0.05) during the
whole development period ( 14—182 days after bloom). There was no significant difference in activity of neutral invertase
(NI) in fruits treated with different varieties during the whole developmental period. During the development process of
fruits, the sugar accumulations showed positive correlations with SDH, SPS and SS-s activities in fruits pollinated with each
variety, but showed negative correlation with NI activity and significant ( P<0.05) or highly significant ( P<0. 01) negative
correlations with A/l activity. During the development process of fruits, pollination variety showed no variation trend on influ-
encing sugar accumulation and related enzyme activities in sugar metabolism in fruits of Red Fuji apple. However, the polli-

nation varieties affected sugars contents and metabolic enzyme activities in sugar metabolism of fruits and the changes of en-

zyme activities probably resulted in the differences in sugar accumulation of fruits.
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Table 1 Correlation between the changes of sugar accumulation and enzyme activities in apple fruits with different pollination treatments
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