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Estimation of Completion of Dormancy in Grapevine Bud Based on Cumulative
Temperature

Naohiro Kubota, Chaiwat Potjanapimon, Fumio Fukuda, Yuichiro Fujiia> R
Toshiro Ono?, Yuki Kurafuji?’, Atsuo Ogoro?®, Yukihiro Kunugi®,
Kazushi Kobayashi® , Izumi Shigehara®’, Hiroyuki Yamashita® and Hiroyuki Fujishima®
(Course of Applied Plant Science)

This study was conducted to investigate the relationship between completion of dormancy of grape-

vine bud and temperature. Canes of ‘Kyoho’ and ‘Pione’ grapevines (Vitis labruscax V. vinifera) grown

in 7 vineyards with different temperature conditions, in Nagano, Northern Okayama, Yamanashi,

Okayama, Okayama University, Fukuoka and Miyazaki, were collected at three different chilling expo-

sures, December, January and February. These were then sent to Okayama University all at the same

time. Cuttings with one bud were put into growth chambers kept at 25 or 30°C with 14 hours daylength,

and budbreak in each cutting was surveyed at two day intervals for 60 days. Cumulative chilling hours

(CCH) of exposure to below 7.2°C in each treatment time was largest in Nagano, followed in order by

Northern Okayama, Yamanashi, Okayama, Okayama University, Fukuoka and Miyazaki. The CCH in

Nagano was 2.5 to 4.8 times larger than in Miyazaki depending on the treatment time. The later the

treatment time and the higher the temperature, the fewer were the number of days to first budbreak

(NDFB) after treatment, irrespective of cultivar. A similar trend was observed in the number of days to
60% budbreak. In ‘Kyoho’ the NDFB was short in Nagano, Okayama University and Miyazaki, and
longer in Okayama, Yamanashi and Fukuoka. In ‘Pione’ the NDFB was short in Fukuoka and Okayama

University, and longer in Yamanashi and Okayama. The result was a weak negative correlation observed

between CCH and NDFB in 4 of 7 vineyards. However, there was a strong positive correlation between

NDFB and cumulative temperature (CT), a summation of temperature and hours of exposure to above

0°C from November 1 to treatment time and hours of exposure to 25 or 30°C from start of treatment to

budbreak in each plot, in 6 vineyards excluding Miyazaki. The importance of estimating the completion

of dormancy in grapevine bud based on CT is discussed.

Key words : budbreak, chilling exposure, growing region, temperature condition, Vitzs labrusca x V.
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Cumulative chilling hours (CCH) and cumulative temperature (CT) of exposure to below 7.2°C and to above 0°C, respec-

tively, from October 1 for CCH or November 1 for CT in each treatment time and region

CCH CT (T - hour)
Regions Dec. 12 Jan. 16 Feb. 20 Dec. 12 Jan. 16 Feb. 20
Nagan.o Chushin Agricultural Experiment 310 1651 2446 4929 3138 3754
Station (Nagano)
Okayama Agricultural Experiment Station,
North Branch (Okayama North Branch) 631 1395 2155 7331 8300 9975
Yamanashi F'rult Tree Experiment Station 549 1359 2075 7904 7893 0837
(Yamanashi)
Okayama Agricultural Experiment Station 537 1330 1979 3138 9957 12332
(Okayama)
Okayama University 425 1072 1656 9894 12805 16574
Fukuoka Agricultural Research Center 333 1050 1662 9929 12486 16298
(Fukuoka)
Miyazaki 169 636 960 12414 17888 24970
Table 2 Effect of temperature on number of days to first and 60% budbreak of cuttings from ‘Kyoho’ grapevines grown in different
regions at three different stages of dormancy
December January February
Regions 25C 30T 25T 30T 25T 30C
Number of days to first budbreak
Nagano 27.7 ab? 16.7 ns 22.5 ns 14.0 a 18.7 ab 11.5ns
Yamanashi 37.2¢c 17.2 ns 25.2 ns 16.7 b 21.2b 13.5 ns
Okayama 37.0c 20.0 ns 24.5 ns 17.2 b 21.0 ab 14.0 ns
Okayama University 35.0 be 16.0 ns 22.5 ns 13.5a 18.2 a 11.2 ns
Fukuoka 40.0 ¢ 16.7 ns 23.0 ns 14.0 a 21.0 ab 15.0 ns
Miyazaki 26.0 a 16.7 ns 22.5 ns 17.5Db 18.5 ab 15.7 ns
Number of days to 60% budbreak
Nagano 36.8 18.5a 25.7a 16.5 ab 22.2 ab 14.7 ab
Yamanashi - 23.7 ab 30.7b 20.0 bc 24.7b 16.2 abc
Okayama - 31.3b 25.6 ab 22.1c¢ 23.7 ab 22.0 be
Okayama University - 20.2 a 24.7 a 19.7 abc 20.7 a 13.5a
Fukuoka - 19.6 a 24.5a 16.2 a 20.6 a 14.6 a
Miyazaki - - 22.5a 21.5¢ 20.7 a 22.7 ¢

“Means within each column followed by different letters are significantly different based on LSD test (P<0.05) . ns: not significant.

YPercentage was less than 60% .
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Fig. 1 Effect of temperature on budbreak of cuttings from ‘Kyoho' grapevines grown in different regions at three different stages of

dormancy. Vertical bars indicate the SE (n=4).
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Table 3 Effect of temperature on number of days to first and 60% budbreak of cuttings from ‘Pione’ grapevines grown in different
regions at three different stages of dormancy
December January February
Regions 25T 30T 25T 30T 25T 30T
Number of days to first budbreak
Nagano 25.0 a¥ 18.0 bc 28.5b 18.0 ns 21.5b 13.7 ab
Okayama North Branch 35.5 be 25.5d 23.5a 19.7 ns 22.6b 18.0 ¢
Yamanashi 39.0c 18.7 be 23.2a 16.5 ns 17.7 a 13.7 ab
Okayama 38.5¢ 25.5d 27.0b 19.5 ns 20.5b 14.5Db
Okayama University 34.2 be 16.0 ab 21.0a 19.7 ns 17.0 a 12.2 a
Fukuoka 30.5b 14.2 a 23.5a 17.1ns 17.5a 13.2 ab
Miyazaki 35.0 be 19.5¢ 21.0a 19.2 ns 17.0 a 14.0 ab
Number of days to 60% budbreak
Nagano b 21.5 be 32.0 ab 20.0 a 25.3¢ 26.2b
Okayama North Branch 40.0 27.0d 36.0b 22.2 ab 26.6 be 19.3 ab
Yamanashi - 20.7 d 28.5a 20.0 a 21.2a 16.7 a
Okayama - 23.0 bed 28.8 a 22.5b 23.7 abc 20.0 ab
Okayama University - 18.7 ab 28.2 a 20.5 ab 22.0 ab 21.7 ab
Fukuoka - 16.0 a 29.0 a - 22.0 ab 15.5a
Miyazaki - 23.6 cd 26.2 a 24.2 ab 19.5a 16.2 a

“'Means within each column followed by different letters are significantly different based on LSD test (P <0.05) . ns: not significant.

YPercentage was less than 60% .

Table 4 The number of days to first budbreak of ‘Kyoho’ and
‘Pione’ grape cuttings as affected by treatment time,
temperature and growing region

Variables Kyoho Pione
Treatment time
November 25.5 ¢ 26.7c
January 19.4 b 21.2b
February 16.6 a 16.6 a
Temperature
25C 25.7b 25.6 b
30C 15.4 a 17.4 a
Region
Nagano 18.5a 20.7 be
Okayama North Branch b 24.1d
Yamanashi 21.8b 21.5¢
Okayama 22.4Db 24.2d
Okayama University 19.4 a 20.0 ab
Fukuoka 21.6b 19.3 a
Miyazaki 19.5a 20.9 be

“Means within each column followed by different letters are sig-
nificantly different based on LSD or t-test (P<0.05).
YNot tested.
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Table 5 Correlation coefficient between cumulative chilling
hours (CCH) or cumulative temperature (CT) and
number of days to first budbreak of cuttings from

‘Kyoho’ and ‘Pione’ grapevines grown in different
regions

Regions CCHY cTY
Nagano —0.4246 NS 0.8680 ***
Okayama North Branch —0.7383 NS 0.9229 **
Yamanashi —0.5848 * 0.9832 ***
Okayama —0.6978 * 0.9418 ***
Okayama University —0.5885 * 0.7571 **
Fukuoka —0.4690 NS 0.8155 **
Miyazaki —0.6025 * —0.1035 NS

“Refer to Table 1.

Y Summation of temperature and hours of exposure to above 0T
from November 1 to each treatment time and hours of exposure
to 25 or 30T from start of treatment to budbreak in each plot.

dExxEx % or NS indicate significance at P<0.001, 0.01,
0.05, or not significant, respectively.
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Fig. 2 Effect of temperature on budbreak of cuttings from ‘Pione’ grapevines grown in different regions at three different stages of

dormancy. Vertical bars indicate the SE (n=4).
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