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Effects of Root Temperatures under Forced Conditions on
Growth of Shoot and Flower Cluster, and Endogenous
Regulators in ‘Muscat of Alexandria’ Vines.

Naohiro KuBoTa, Naomi NitTa, Toshiyuki Ecawa
and Kazuo SHIMAMURA
( Laboratory of Pomology)

Four-year-old ‘Muscat of Alexandria’ vines grafted on rootstock H. F. were grown in a
greenhouse, and their root temperature was kept at 13°C or 27°C from December 18 and from
February 16 for 20 days after full bloom. The effects of root temperatures on endogenous growth
regulators in bleeding sap, cane and shoot of vines were studied in relation to budbreak, shoot
growth and the development of flower clusters. Seasonal changes of these substances in unheated
vines were also investigated for comparison.

1) When vines were forced from December, higher root temperature resulted budbreak in fewer
days. The growth of shoots and flower clusters was also more vigorous at 27°C than at 13°C.
In vines forced from February, however, there were no differences between the two treatments.
2) Concentration of ABA in both canes and bleeding sap of the unheated vines, was very high in
November, and then decreased toward the bursting stage. Regardless of the time of foreing,
concentration in canes and bleeding sap at both root temperatures was lower at the bursting
stage than at the beginning of each treatment.

3) In both unheated and heated vines, only canes at the bursting stage showed any activity of
gibberellin-like substances. That activity at both 13°C and 27°C was higher in the vine forced
from February than in those from December, and that it was high at 27°C in both treatments.
4) The contents of cytokinin substances in canes and bleeding sap of unheated vines was low
during November to December, and after that it increased notably toward the bursting stage. At
the bursting stage, concentration in canes and bleeding sap at both root temperatures was higher
in the vines forced from February than in those from December. When forcing started in
December, the cytokinin content was higher at 27°C than at 13°C.

5) Contents of gibberellin-like and cytokinin substances in shoots just after folding was higher
in both vines forced at 27°C than at 13°C, especially cytokinin.
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Table | Effect of root temperatures under forced conditions on budbreak, shoot
growth, and development of flower cluster of ‘ Muscat of Alexandria’

vines.
Treatment No. of days Percentage Shoot No. of clusters Length No. of
to budbreak of length per shoot of flower florets
budbreak (em) cluster per cluster
Forcing from December
13°C 32 43.6 102 1.3 14.6 889.0
27°C 27 67.5 108 1.5 15.8 1177.7
Forcing from February
13°C 8 67.7 98 1.5 19.8 1187.2
27°C 6 80.0 91 1.7 19.0 1222.6
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Fig. 1 Effect of root temperatures on ABA concentration in
bleeding sap of ‘Muscat of Alexandria’ vines.
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Fig. 2 Effect of root temperatures on cytokinin content in
bleeding sap of ‘Muscat of Alexandria’ vines at
bursting stage in each plot.
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Fig. 3 Effect of root temperatures on ABA concentration
in the canes of ‘Muscat of Alexandria’ vines.
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Fig. 4 Effect of root temperatures on content of gibberellin-like

substances in the canes of ‘Muscat of Alexandria’ vines
at bursting stage in each plot.
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Fig. 5 Effect of root temperatures on cytokinin content
in the canes of ‘Muscat of Alexandria’ vines at
bursting stage in each plot.
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Fig. 6 Effect of root temperatures on content of gibberellin—like
substances in the shoots of ‘Muscat of Alexandria’ vines.
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Fig.7 Effect of root temperatures on cytokinin content in
the shoots of ‘Muscat of Alexandria’ vines.
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