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Bud Development and Bud Break Characteristics in Water Cuttings of
‘Campbell Early’ Grapevine during Dormancy

ByulHaNa Leel, YoSup Parkl, YongHee Kwonz, Jeom-Hwa Hanz, and Hee-Seung Park®

' Department of Integrative Plant Science, School of Bioresource and Bioscience, Chung-Ang University, Anseong 456-756, Korea
*Fruit Research Division, National Institute of Horticultural & Herbal Science (NIHHS), Rural Development Administration (RDA), Wanju 565-852, Korea

Abstract: In this study, we investigated the cumulative effect of low temperature on bud dormancy release and bud break
characteristics in ‘Campbell Early’ grapevine (Vitis labruscana B.) cuttings grown in water culture. Additionally, we observed
the development of buds while exposed to low temperatures in an attempt to improve our understanding of dormancy and
bud break. The shoots were collected 120 days after full bloom (DAFB; leaf abscission period), and the accumulated chill unit
(CU) value was calculated by reducing the temperature to 7.2°C at 125 DAFB. The rate of bud break was 100% in shoots
collected at 150 DAFB, The period until the first bud break was two times longer than in the shoots collected 165 DAFB, and
bud break speed was significantly reduced. These results indicate that buds are released from endodormancy after 165 DAFB,
because at this point the bud break was complete (bud break rate 100%) and it occurred in a very short time period. During
this period, when the low-temperature accumulated value was 321h and 442CU according to the CH and Utah models, respectively.
Furthermore, the survival rate of main buds decreased rapidly after 165 DAFB, and survival rate of accessory buds was maintained
at more than 90% without seasonal differences. The rate of flower bud formation of main buds was much higher than in accessory
buds (1:0.23) before the release from endodormancy at 150 DAFB. The final ratio of accessory buds to main buds was high,
1:1.54, at 255 DAFB. Correlation analysis of each investigated factor revealed that bud survival rate and bud formation rate
were related only for the main buds, and there was a close relationship between the survival rate of main bud and time. In
addition, the survival rate of main buds was positively correlated to the rate of flower bud formation.

Additional key words: bud survival rate, chilling requirement, flower bud formation, Vitis labruscana B.
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Fig. 1. Duration of first bud break of ‘Campbell Early’ grapevines
according to sampling time in 2012-2013 seasons. The
cuttings were forced at 23°C (* 2°C), humidity 30% and
16 h light: 8 h dark. Each point represents the mean + SE
of five replicates. Each replicate consisted of 10 single-node
cuttings.

100 | —e— 120 DAFB
—O— 135 DAFB
—w— 150 DAFB
—A— 165 DAFB
801 —m— 180 DAFB
. -0 195 DAFB
9 —&— 210 DAFB
= —>— 225 DAFB
60 —A— 240 DAFB
o —— 255 DAFB
]
S 401
o
20 1

0 20 40 60 80 100 120
Days after water cutting

Fig. 2. Changes of bud break rate of ‘Campbell Early’ grapevines
according to days after water cutting, at 23°C (+ 2°C),
humidity 30% and 16 h light: 8 h dark Each point represents
the mean + SE of five replicates. Each replicate consisted
of 10 single-node cuttings.
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Fig. 3. Maximum and minimum temperature during sampling
time in 2012-2013 seasons.
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Fig. 4. Chill unit accumulation pattern based on the CH model
and Utah model in 2012-2013 seasons. Chill inception was
at October 12 in all models. Dormancy was complete on
November 25 for ‘Campbell Early’ grapevine, as determined
from Fig. 2, and 3, within 30 days from initial bud break,
based on final bud break rate of 50% or over.
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Fig. 5. Longitudinal sections of axillary bud in ‘Campbell Early’ grapevines. September (A), October (B), November (C), December
(D), January (E), and February (F); Fp, flower primordium; I, inflorescence; Lp, leaf primordium; N, nodes; WWT, white wool
tip. Scale bars = 500 pm.

Table 1. Shoot and bud characteristics in ‘Campcell Early’ grapevine during dormant periods.

Investigation time Shoot length” (cm) Shoot diameter (mm) Bud length (mm) Bud diameter (mm)
October 739 @ 642 ¢ 484 b 4.50 a
November 769 a 7.08 b 499 b 421 ab
December 709 a 718 b 497 b 4.15 ab
January 76.2 a 713 b 501 b 384 b
February 90.3 a 7.98 a 572 a 4.25 ab

“Shoot length was measured 110" nodes from the basal part.
YDifferent lowercase letters within columns denote significant differences by Duncan’s multiple range test at p = 0.05.
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Table 2. Bud survival rate and flower bud differentiation of ‘Campbell Early’ grapevine during dormant periods.

Investigation Bud survival rate (%) Flower bud formation (%)”

time Main bud 1% Accessory bud 2™ Accessory bud Main bud 1% Accessory bud  Mb : Ab
October 83.0 a 100.0 a 47.5 a 78.0 a 15.7 b 1:0.23
November 91.7 a 94.7 a 59.2 a 86.4 a 45.3 ab 1:0.50
December 75.5 ab 96.3 a 433 a 68.9 ab 48.8 ab 1:0.65
January 48.3 bc 96.7 a 44.2 a 41.7 bc 30.6 ab 1:0.41
February 40.0 c 933 a 60.0 a 36.7 ¢ 56.7 a 1:1.54

“Flower bud formation rate in the survived bud.
YMb, Main bud and Ab, Accessory bud.

*Different lowercase letters within columns denote significant differences by Duncan’s multiple range test at p = 0.05.
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Table 3. Coefficient correlation between main bud survival rate, flower bud formation, month, and bud characteristics.

Bud survival rate”

Flower bud formation”

Bud survival rate -0.970 **
Month -0.713 ** -0.728 **
Bud length -0.372 ns -0.320 ns
Bud diameter -0.465 ns -0.511 *
Total soluble sugar contents -0.532 ** -0.584 *

“Bud survival rate and flower bud formation in main bud.

"""Not significant or significant at P = 0.05, or 0.01, respectively.
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