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The relationship bwteen seed development and carbonhydrate accumulation of
its sources and sinks in Torreya grandis cv. Merrillii
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Hangzhou Raw Seed Growing Farm, Yuhang district, Hangzhou, 311115)

Abstract: [ Objective] Torreya grandis cv. Merrrillii is a well-known nut in South China with high nutritional
value. Severe premature seed abscission (about 80 — 90%) limits the industrial development of 7. grandis by causing
serious economic losses. However, the physiological mechanisms of seed abscission in 7. grandis remain poorly
understood. [Method] To gain insight into the relationships between carbohydrate state and seed abscission, we
determined the seasonal photosynthetic rate, non-structural carbohydrate (NSC) dynamics of the main sources (one-

year-old and two-year-old shoots), as well as the dry weight and NSC concentrations of the sinks (the seed, the
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current flower cluster, and the current vegetative cluster). [Result] The accumulative seed abscission rate
significantly increased to 91.5% from 100 d to 172 d of the year. The NSC concentration in the main sources showed
a decreasing trend, which was accompanied by increasing photosynthesis during that period. Furthermore,
significant NSC accumulation was observed in these three sinks, and TgCWIN was significantly correlated with the
sucrose, fructose, and glucose content. The carbon supply capacity of the main sources significantly decreased from
100 d to 172 d of the year, whereas the carbon demand of the three sinks showed a continuously increasing trend,
as estimated based on the photosynthetic rate, NSC, and dry weight. In addition, sucrose supplementation
significantly decreased the cumulative seed abscission rate. [Conclusion] These results suggest that multiplal
sinks compete for the carbonhydrate and storage carbohydrates are the major factor contributing to the regulatory
mechanism of seed abscission in 7. grandis.
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