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Effects of Root Temperature on Berry Growth and
Berry Composition of Muscat of Alexandria Grapes

Naochiro KusoTta and Kazuo Sumamura

( Laboratory of Pomology)

The effects of root temperature on the berry growth and the berry composition were inves-
tigated using 2-year-old Muscat of Alexandria grapevines (rootstock: H.F.) grown under the root
temperatures of 18, 20, 25, 30 and 33°C. Two experiments were carried out for the time of root
temperature control, during the period from setting to veraison (period 1 and II) and from
veraison to harvest {period ).

1) When the root temperature was kept at 25°C or higher during period I and II, berry en-
largement was promoted, and the berry weight at harvest was also heavier in 30 and 33°C plots
than in other plots. In the experiment during period I, however, no notable difference in berry
growth was observed among the plots. In both experiments, the number of berries per cluster at
harvest was smaller in 30 and 33°C plots than in other plots, because some berries were injured
by physiclogical disorders such as shrunk of berry before ripening.

2) In the experiment during period I and II, the level of total soluble solids in harvested berries
was little affected by root temperature, but it was higher in the plots kept below 25°C than those
grown at 30 and 33°C during period [[. The level of titratable acids was lower in the plots kept
at 20°C or lower during period I and II, but the experiment during period Il made no differ-
ence.

3) Glucose and fructose were the predominant sugars in the juice of Muscat of Alexandria berries.
At veraison, the concentration of glucose was about threefold greater than that of fructose, but
the latter was greater than the former at harvest, regardless of root temperature. The major
organic acids in berries were malic and tartaric acids. The concentration of malic acid was about
three times as much as that of tartaric acid at veraison, but both levels were very close in all
the plots at harvest. Differences of both glucose/fructose ratio and malic acid/tartaric acid ratio
among the plots were not significant.
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Fig. 1 Effect of root temperature on berry growth of
Muscat of Alexandria grapes.
Closed line: length, broken line: diameter.

Table 1 Effect of root temperature on berry growth and berry composition of
Muscat of Alexandria grapes®

Root Cluster No. of Berry Si f b No. of Total Titratable
temp. weight berries weight ize of berry (mm) seeds soluble acidity
per . per solids
c) (g cluster  (g) Length  Diameter  poy (Brix) (%)
18 192.8 25.0 7.4 25.0 21.9 3.5 16.7 0.36
20 202.8 27.0 7.3 25.0 22.0 3.0 16.3 0.40
25 204.5 25.3 7.9 25.8 21.7 3.3 15.9 0.48
30 195.0 23.3 8.1 25.8 22.7 3.7 16.4 0.45
33 166.8 19.3 8.3 26.0 23.1 3.4 15.6 0.46

* Al fruit clusters were harvested on September 23, 1976,
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Fig. 2 Effect of root temperature on berry growth of
Muscat of Alexandria grapes. .
Closed line: length, broken line: diameter.

Table 2 Effect of root temperature on berry growth and berry composition
of Muscat of Alexandria grapes™

Root Cluster No. of Berry Si £ be Total Titratable Volume
temp. weight berries weight ize of berry (mm) soluble acidity of new
per . solids roots**
“C) (g) cluster (g) Length Diameter (*Brix) (%)
18 210.8 23.5 8.6 26.6 22.8 19.0 0.38 +
20 210.5 23.5 8.6 26.8 23.0 18.9 0.34 ++
25 206.3 23.5 8.5 26.6 22.8 19.6 0.38 + -+
30 179.5 21.3 8.4 26.2 22.8 17.8 0.35 +-+
33 171.3 19.8 8.4 26.4 23.0 16.8 0.36 +

* All fruit clusters were harvested on September 8, 1977.

** Measured at harvesting, -+ :few, +--:middle, +-++ : much.
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-7
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Fig. 3 High performance liquid chromatogram of glucose and fructose
in berries of Muscat of Alexandria grapes.
Operating conditions : column, 8 mm X 50 cm, stainless steel; packing,
Hitachi resin #2618 (H*) ; column temp., 15°C; mobile phase ; water at
1 ml/min (pressure, 35 kg/em?®); detector, Shodex RI model SE-11. Peaks :
1, unidentified ; 2, glucose ; 3, fructose.
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Fig. 4 Effect of root temperature on sugar contents in berries of
Muscat of Alexandria grapes.
Closed line : fructose, broken line : glucose.
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Hizixy v ITEBEENEA Operating conditions : column, 8 mm X 50 cm, stainless
i 4 8 steel; packing, Hitachi resin #2618(H"); column temp.,
BERDKIED - 727, 30°C ; mobile phase, 0.05% H:PO, at 1 ml/min(pressure,
ZDRBEEREEIBA I 20 kg/em?) ; detector, UVphotometer (210 nm). Peaks :
~ N 1, unidentified ; 2, unidentified ; 3, tartaric acid; 4,
EKEFLAEDIZILT, U malic acid.
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Fig. 6 Effect of root temperature on organic acid contents
in berries of Muscat of Alexandria grapes.
Closed line : malic acid, broken line: tartaric acid.
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