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Effects of Root Temperature on Development of
Flower Cluster, Berry Set and Berry Growth
of Muscat of Alexandria Grapes

Naohiro KuBoTA and Kazuo SHIMAMURA
(Laboratory of Pomology)

In order to study the relationship between the development of grapevines and root
temperature, two to three years old potted vines of Muscat of Alexandria (rootstock :
H.F.) were controlled under 5 to 6 different root temperatures from about 3 weeks
before bud burst up to berry setting (Exp. [ ) and from about 10days before full
bloom to the ceasing of cell division of ovary wall (Exp.II). The effects of root
temperature on the development of flower cluster, the berry set and berry growth
were investigated, And the effect of these treatments was also investigated on the
harvested berries. )

1) In Exp. I, the growth of flower cluster was most vigorous in 30°C plot in which
the number of florets per cluster was more than 1200, but in the plots kept at 25°C
or less any notable difference was not observed. In 33°C plot, on the otherhand,

an abnormal development like bent rachis was observed in some clusters, so that the
number of florets per cluster in this plot was much fewer,

2) DPercentages of berry set were high in 18, 20, 25 and 30°C plots in Exp. I and
in 20, 25 and 30°C plots in Exp. II, and it was high in 33°C plot also where the
development of cluster was abnormal. In 15°C plot both in Exp. ] and Exp. II, on
the other hand, set percentage was lowest. The co-relationship between berry set
and pollen germination on culture medium was not observed.

3) Both in Exp. | and Exp. 1[I, the size of berry at the end of treatments was
larger in 25°C and 30°C plots than in the plot controlied at 15°C. In 15°C plot where
berries were small in size, the number of cell both in inner and outer walls of ovary
was somewhat smaller than those of other plots, but the size was extremely small,
especially in inner wall. The trend that the number of cell both in inner and outer
walls was small in 33°C plot (Exp. [) and in 35°C plot (Exp. [I) was observed.

4) The size of harvested berry in the plots of 18, 20 and 25°C in Exp. I and of
25, 30 and 35°C in Exp. I] was large, while it was smallest in 15°C plot both in
Exp. I and Exp. [I. The growth of seed in 15°C plot both in Exp. ] and Exp. I was
inferior to the other plots. Especially in Exp. I, berries containing less than 3

seeds were amounted more than 70% of all berries set. Both in Exp. I and Exp. II,

the contents of total soluble solid and titratable acidity were not differed among plots.
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Fig. 1 Effect of root temperature on the shoot growth of Muscat of Alexandria grapevine
under heated condition, Control of root temperature started on February 2, 1976,
the same day that the upper part of the vines started to be heated and discontinued
at the setting stage in each cluster, 7| : Shoot pinching.-
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.2 Effect of root temperature on the development of
flower cluster of Muscat of Alexandria grapevine,
1 1 : Apical part of flower cluster was trimmed.
< : Blooming.,
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Table 1 Effect of root temperature on number of florets per flower cluster,
berries set and pollen viability of Muscat of Alexandria grapevine

Root No, of No, of Percentage Percentage Length
temp, florets berries of berries of pollen of
&) per set per set (%)* germination pollen
cluster cluster* (96)** tube (p)**
15 925.0 132.0 26.4 41.3 491
18 1075.5 202.5 41.9 33.4 548
20 715.5 174.0 447 47.7 506
25 994.8 189.8 38.4 53.2 539
30 1270.0 191.0 39.4 43.6 560
33 557.7 173.7 71.8 49.7 452
(1073.0)*** (144.0)%*= (43.2)%** (48,9)*** (560) ***

* Flower thinning was made on 20 days before blooming leaving 350 to 550 florets per
cluster, and berries set was measured on 30 days after full bloom.

** Estimated at 10 hours after culturing at 28°C on medium consisting of 20% sucrose
and 1% agar,

*%% Figures in parenthesis represent the values of a flower cluster developed fully.

Table 2 Berry size, thickness of ovary wall, and number and size of cell both in
outer and inner walls at setting stage*

Root Berry Thickness Outer wall Inner wall

temp, weight of ovary  Thick- Cell Cell size(uw)***  Thick~ Cellb . Cell size(p)***
° ness(z) number®*  (longi. X ness(u) number®** (longi, X

(°C)  (mg) wall (u) trans,) trans,)
15 24.8 656.8 310.0 10.5 24.8 X 18.9 344.4 13.9 49.2 X 354
18 60.9 868.4 337.0  10.9 27.6 X 22.6 531.4 15.0 69.9 X 51.2
20 68.0 966.7 369.0 11.5 29.3 X 23.6 597.8 15.3 82.2 X 59.3
25 69.1 1048.0 373.9  11.2 31.5 X 24.4 669.1 15.2 88.1 X 64.2
30 74.0 1116.8 381.3 11.2 35.4 X 26.8 725.7 15.2 97.4 X 69.9
33 61.8 895.4 356.7 10.4 32.7 X 23.6 551.0 14.7 74.5 X 55,1

* Measured 20 berries except for i5 berries in 33°C plot at 2 weeks after full bloom.
*%* Number of cells on the line of radial direction of berry,
**%* Represent means of 100 cells except for 75 cells in 33°C plot,
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Table 3 Berry weight, berry size, seed number, and total soluble solids and titratable
acidity of juice at harvesting®

Root Fruit Total Titratable
tem cluster Number Berry Berry size (mm) Number soluble acidity
p. weight of berries weight of seeds solids (g tartaric

o (® / cluster®® () Length Width /berry (°Brix) / 100mD)
G

15 245.7 28.7 8.4 27.5 23.3 2.7 16.4 0.63

18 251.5 22.8 10.6 30.2 24.6 3.0 16.1 0.66

20 313.0 26.0 11.8 30.2 25.5 3.8 16.3 0.69

25 264.0 24.0 10.6 29.8 24.5 3.6 16.0 0.65

30 260.5 26.5 9.7 30.0 23.9 3.8 16.8 0.67

33 276.0 28.0 9.6 28.2 23.7 3.4 16.5 0.62

* All fruit clusters mere harvested on July 20, 1976.
** Berry thinning was made at the day of ending of the treatment leaving 30 berries
per cluster,

Big21~29ETH - 7z, BRNETI20°CXH1L 8g THE 3N, DnEls, 25°COmEK
TH->1DOEHL, 15°CR TS 4g EFE /N otz, iz, EKTHEORRIEL KX
P> 7230°C XOIEERRIZ 18, 20, 25°COFEX L H $/h &<, 3B CREEFIZFAML7g T
Btz BROWE, BECOVTIENELL{ARRKECH -2, B4 0BT
1IB°C R TR Dok o iz, BERCBEEITZIZ EA CENSH 51z,

Table 4 Effect of root temperature on pollen germination and berries set of Muscat
of Alexandria grapevine under unheated condition®

Root Percentage Number of Percentage
temp, of pollen berries set of berries
9 germination (%%)%** per cluster®¥* set (H)**F* .
15 64.0 76.5 19.9

20 62.2 109.3 28.7

25 63.7 114.3 29.3

30 51.7 838.0 24.5

35 43.9 91.8 23.8

* Control of root temperature started about 10 days before full bloom and discontinued
on 20 days after blooming.
** Refer to Table 1.
*¥* Flower thinning was made at the day of starting of the treatment leaving 350 to 400
florets per cluster,
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Table 8 Thickness of ovary wall, and the number and the size of cell both in outer and inner
walls at 20 days after full bloom¥*

Root Thickness Quter wall Inner wall
temp, of ovary
(°C) wall (mm)

Thickness Cell number Cell size (#)  Thickness Cell number Cell size ()

D) ' (longi. X () (longi, X
trans ) trams.)
15 2.2 241.4 7.4 90.0%62.5 1803 14.8 199.8x341.0
20 2.4 260.4 8.2 89.5%66.0 1950 15.8 213.5%333.0
25 2.6 269.9 8.1 94.8x66.0 2089 15.6 247.8X410.0
30 2.6 287 .4 7.9 88.7%63.3 2080 14.6 237.8%400.0
B 2.4 273.1 8.1 90.4%64.8 1965 14.1 245 .0 400.5

* Refer to Table 2.
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Fig. 6 Effect of root temperature on the seed development of Muscat of Alexandria

grapevine,
Data show the percentage of berries containing the various number of seeds as

follows :
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