7 FUREDE BT AW

(IV)

BEEORMOBREVT I v . 7TEREEDER

B ORBC 3T
N B - H M A

Rytji NAITO and Naobumi UEDA
Studies on the Coloration of Grapes (IV)

Effect of High Day-temperature in Summer on the Coloration

and Maturation of Delaware Grapes
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Experimental design of high day-temperature treatments for Delaw are grapes

Table 1.
Plot Period of the high day-temperature treatment
0 in the glass house
Control

High temp. from the 35th day after anthesis

July 12 — September 4

High temp. from the 55th day after anthesis

August 1 — September 4

Remarks : a) All plants were kept in the open field before the treatments started.
b) All windows of the glass house were closed in day time and opened at night, but
if necessary, a part of them were opened in day time to keep out the overrise

of room temperature.
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Table 2. The air temperature inside and outside of the glass house (°C)

Date Inside of the glass house N Outside of the glass house
Daily maximum glaiégy I?ﬁﬁg a) | Daily maximum ! gxag.;,yngiﬁrel )

July 17 — 31 36.8 34.2 32.1 30.8

August 1 — 21 36.1 32.6 32.0 29.8

At O er 4 3.3 31.3 30.5 27.9

a) Mean of the air temperatures at 9, 11 a. m,, 1, 3 and 5 p. m.
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Table 3, Effect of high day-temperature in summer on the berry growth and maturation

of Delaware grapes

Plot Sampling date Berry we;ght Soluble sczl/id Tgrtaric ;\/jid

Control August 21 1.56 18.7 1.07

High temp. from the 35th August 21 115 15.7 1.12
) August 29 1.39 19.1 0.70

day after anthesis September 4 1.53 21.2 0.54
High temp. from the 55th August 21 1.26 17.2 1.13
) August 29 1.42 20.8 -0.68

day after anthesis September 4 1.49 20.4 0.71




BIRBREREERE B35 A B F

1964

Table 4. Effect of high day-temperature in summer on the content of pigments in

berries of Delaware grapes

Anthocyanin

. Chlorophyl
Plot Sampling date 7 of KI\S/II;’;S42{JeO§m2 mg/100g fresh weight
Control August 21 784 0.643
High temp. from the 35th August 21 205 1.050
) August 29 450 0.552
day after anthesis September 4 548 0.48_4
High temp. from the 55th August 21 302 0.829
) August 29 - 806 0.565
 day after anthesis September 4 745 0.456

Table 5. Effect of high day-temperature in summer on the apparent photosynthesis in

leaves of Delaware grapes g/m?2/hour
Date of measurment : Plot :
Givather Control | Figh tomp, from 35 day [ High tomp from S5
August 4 (Fine) +2.42 +0.69 I +2.42
August 13 (Fine) +1.28 —0.34 1 —0.46

Remarks : Measurments were conducted with leaf-punch method at 9 a. m. and 2 p. m..
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Table 6. Effect of high day-temperature in summer on the content of carbohydrates in

leaves of Delaware grapes

Reducing sugar | Non-reducing Total sugar Starch Total
Plot A sugar % % % carbohydr;a/ze
Control 4.44 0.52 4.96 1.13 6.09
High temp. from
3bth day after an- 3.44 0.12 3.56 1.83 5.39
thesis
High temp. from
B5th day after an- 2.93 0.68 3.61 1.78 5.39
thesis

Remarks :

Leaves were sampled at 5 p. m. on August 8.
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Effect of high day-temperature in summer on the
relationship between anthocyanin content in skin
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Summary

Three year-old Delaware grapes potted were removed from the open field into the glass
houseat 35th day (July 12) and 55th day (August {1 ) after anthesis, respectively, in order to be
exposed to the high day-temperature, and the treatments were continued till the last harvest
time (September 4). All windows of the glass house were closed in day time and open at
night, but if necessary, a part of them were opened in day time to keep out the overrise of
room temperature. The daily maximum temperature inside of the glass house was 4.7—2.0°C
higher and the daily mean temperature in day time inside of it 3. 4 —2 .8°C higher than those
in the open. (Table 1 and 2)

1. The high day-temperature treatments inhibited the coloration and maturation of the
grapes, in which the increase of anthocyanin was mostly affected, followed by the berry
growth, the increase of soluble solid and the decrease of chlorophyl, and the decrease of acid
was leastly affected. Then, the earlier the beginning of the treatment, the stronger was the
influence of it on them. (Table 3,4 and Fig. 1)

2. The rates of apparent photosynthesis and the sugar contents in the leaves of the high
day-temperature plots were less than those of control plot. But in total carbohydrate, there
was a little difference between these plots. (Table 5 and ¢)

3. It seems that the delayed coloration and maturation of Delaware grapes observed in the
high day-temperature condition in summer mainly result from the disorder of carbohydrate
assimilation in leaves induced by the temperature. The coloration, however, might also be affec-
ted directly by the high day-temperature, for the anthocyanin formation in skin was mostly inh-
ibited under the condition as compared with the other acts of maturating.



