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Effect of Temperature on the Development of Flower Cluster Borne
on the Forced Lateral Shoot of Muscat of Alexandria Grapes

Kazuo SHIMAMURA and Goro OKAMOTO
(Laboratory of Pomology)

In biannual harvesting of Muscat of Alexandria grapes, many flower clusters for
the second crop aborted entirely or partly before blooming, which seem to have been
caused by high temperature in summer. In order to investigate the effect of tempera-
ture on the development of the flower cluster for the second crop, potted vines of
Muscat of Alexandria grapes were pruned leaving mature part of thier shoots and
treated with the leaching solution of lime nitrogen in early September, and were kept
under several different temperature conditions after leafing out of the forced lateral
shoot which sprouted from axillary bud.

1) More florets developed on the flower clusters at 30-20°C (day-night tempera-
ture) or 25-20°C than at 35-27°C or 30-25°C. Most of flower clusters, at 35-27°C,
died without further growth, or failed to develop any floret on branches of rachis and
became tendril-like. About a half of the clusters aborted into tendril-like shapes even
at 30-25°C.

2) Ovary size at blooming was greatest in the clusters grown at 30-20°C, followed
by 30-25°C, 25-20°C and 35-27°C. The number of cell and cell size in ovary wall
were also greatest at 30-20°C. The number of cell lined in the logitudinal direction
was less at 30-25°C, both the number of cell and cell size lined in the transverse
direction were less at 25-20°C, and the number of cell, especially lined in the longitu-
dinal direction was much less at 35-27°C than that at 30-20°C.

3) More than 209 of florets bore berries on the clusters developed at 30-20°C or
25-20°C, but only 5.7% of florets or none of them set on those at 30-25°C or 35-27°C,
respectively, though every vine in each treated pot was placed under the natural
temperature condition in early or middle October after blooming was completed.

4) From these results and the temperature conditions in the greenhouse during
summer season, it is considered that budbreak of the fruiting shoot for the second
crop should be brought about early September or later to avoid the excessive high
temperature which tends to cause abortion of flower cluster and floret, and poor berry
set.
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Flower clusters borne on the forced
lateral shoots. A, flower cluster
died in early stage of development ;
B, branches arising from rachis
aborted and became tendrii-like ;
C, apical half of flower cluster
aborted ; D, several branches abor-
ted ; E, branches and florets devel-
oped fully,

Fig. 1.
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Effect of temperature on the development
of the forced lateral shoot which sprouted
from axillary bud on mature part of shoot
after summer pruning and treating with
the leaching solution of lime nitrogen.
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Fig. 3. Schematic diagram for
measuring the number of cell
and cell size both in the inner
and outer walls of ovary. The
number of cell along the dotted
lines was measured.
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Table 1, Effect of temperature on the development of the flower cluster borne
on the forced lateral shoot

Day -night No, of No. of flower clusters Length of No. of
temp. vines i d flower florets
treated tested*® de abo]gted - ev%lop__e}%ﬁ* cluster®®¢ per cluster
35-—27°C 6 3 2 0 1 0 3.4cm 170.0
30—25 5 0 2 3 0 0 3.8 268.0
30—20 6 0 0 1 2 3 7.3 330.3
25—20 5 0 0 1 3 1 6.3 302.5

% A single forced lateral shoot bearing a flower cluster was allowed to grow on each
vine. #x Refer to Fig., 2. =k Measured on the first day of blooming.

Table 2. Ovary size, thickness of ovary wall and the number and size of
cell both in inner and outer walls at blooming

. Cell number#* Cell size¥*

Day-night Ovary Thickness (longi. xtrans, ) (longi. X trans.)

temp. size of

treated (length X width) ovary wall Inner Outer Inner Outer

wall wall wall wall

35—27°C 0.93X0.80mn 0.110mm 32x4.4 3BX2.2 45X15x  31X13p
30—25 1.11X1.03 0.136 34X5.1 43%3.5 36X17 31%16
30—20 1.24%1.0% 0.183 48X6.8 B6x3.7 36X20 32X19
25—20 1.01%0.83 0.103 42X4.3 45%2.4 36X1B 35%13

% %k Refer to Fig, 3.

Table 3. Fruit set and berry growth on the fruit cluster developed on the
forced lateral shoot

Dot forets . v Seny sz o honer vl
treated* per cluster berries © S (longi. X trans, )

35—27°C 170.0 0.0 0.0 — mm —

30—258 268.0 15.3 5.7 20.3%X16.5 103x18.7

30—20 330.3 75.6 22.9 23.9%17.5 114%19.0

25—20 302.5 77.4 25.6 22.9%16.7 103x14.9

* Controlled from leafing out to blooming. =% Estimated at 50 days after blooming.
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