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Relationship between Flower Bud Differentiation and Protein, Amino Acids, Sugar,
Cytokinin-Like Substances in the Summer Shoots of Wase Satsuma M andarin
grown under Heated Greenhouse Conditions

Hisao Inoue, Yutaka Kami and Fumitaka Fujiwara

Summary

The mechanism of flower-bud differentiation in Satsuma mandarin(Citrus unshu Marc.var.praecos
Tanaka) as related to changes in protein, amino acids, sugar and cytokinin-like substances in the summer
shoots of ‘Miyagawa-Wase' trees grown under heated greenhouse conditions was investigated. We
compared the amounts of these substances in tree with many flowers to those of tree with a few flowers.
1) To determine when flower-bud differentiation occurred, excised summer shoots were defoliated,
treated with 200ppm BA, and then kept at 28  for 10 days with their bases in water. Shoots were treated
from early-November to late-November at intervals of approximately 10 days. Before this period,
flower-bud formation had not taken place in the excised shoots, whereas by late-November flower-bud
formation had occurred in the excised shoots from the tree that had produced many flowers. The number
of flower buds on the excised shoots was also increased. Conversely, in the shoots excised from tree that
only sprouted a few flowers after the greenhouse heating, flower-bud formation had not begun even by
late-November.
2) The protein content of leaves decreased from late-October to mid-November, a tendency that was more
noticeable on those tree that only sprouted a few flowers than in those that sprouted many flowers after
the greenhouse heating. The total amino acid content of leaves was higher in many-flowered tree than in
those with a few flowers. The total amino acid content of leaves increased from late-October to
mid-November, and then decreased until early-December. Conversely, the contents in the shoot bark
increased from late-October to early-December on both tree types.
3) The total sugar content of leaves was higher on the many-flowered tree: the content decreased from
late-October to late-November, and then increased in early-December. The total sugar content in the shoot
bark increased from late-October to mid-November, that rate of increase being higher on many-flowered
tree than those with a few flowers.

4) In the leaves and shoot bark of tree producing only a few flowers, t-zeatin and t-zeatinriboside were not
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detected from late-October to mid-November. In early-December they were only present in small
quantities. Conversely, in many-flowered tree, both elements accumulated in considerable quantities from
mid-November to December. In the leaves of tree producing only a few flowers, the isopentenyladenosine
content was low during the autumn. Conversely, in many-flowered tree the content remarkably increased
from late-October to early-December.

5) From these results, we propose that flower-bud initiation takes place in mid-November, 90 100 days
after summer pruning in Satsuma mandarin trees pruned around August 11 and kept under heated
greenhouse conditions from December 10. Flower-bud initiation is influenced by protein, total sugar,
cytokinin contents. These contents accumulate during the autumn and increase in the summer shoots.
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