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Fig. 1. Change of average day temperature during 13-31 Dec. 2012 in PE house.
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Fig. 2. Position of bud subjected to chemical forcing treatment.
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Fig. 3. Change of average day temperature during 28 Jan.-1 Mar. of 2013 in experimental vineyard.
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Fig. 4. Change of average day temperature during 14 Aug.-9 Sep. of 2013 in experimental vineyard.
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Fig. 5. The bud subjected to chemical forcing treatment.
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Table 1. Effects of bud forcing chemicals on budbreak percentage of grapevines in PE house

Days after treatment

Treatments '
11 13 15 17 18
Control 00b>  00c 0.0¢ 0.0d 0.0d
Control + scarification 0.0b 0.0c 0.0c 0.0d 0.0d
Hydrogen cyanamide 2.5% 0.0b 5.0 be 50c 5.0d 5.0d
Hydrogen cyanamide 2.5%+ scarification 125a 40.0 a 575a 62.5a 65.0 a
Hydrogen cyanamide 5% 250 50bc  10.0¢ 10.0cd 10.0cd
Hydrogen cyanamide 5%+ scarification 25D 12.5b 30.0b 30.0b 325D
Calcium cyanamide 0.0b 2.5bc 25¢ 75¢cd 10.0cd
Calcium cyanamide+ scarification 0.0b 25bc  125¢c¢ 20.0bc  20.0bc
Calcium cyanamide + Merit 5% 0.0b 00c 25¢ 83 cd 7.5 cd

Calcium cyanamide + Merit 5%+ scarification 0.0b 2.5bc 7.5¢ 10.0cd 10.0cd

! Chemicals were treated on 13 Dec. 2012.
? Leaching solution of calcium cyanamide (1:4 water) was adjusted to pH 8.
3 Means separation within columns by LSD test at P<0.05.
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Table 2. Effects of bud forcing chemicals on budbreak number of grapevines in PE house

Days after treatment

Treatments !

11 13 15 17 18
Control 00b° 00c 00c 0.0d 0.0d
Control + scarification 0.0b 00c 00c 0.0d 0.0d
Hydrogen cyanamide 2.5% 0.0b 0.2 be 02c 0.2 cd 0.2 cd
Hydrogen cyanamide 2.5%+ scarification 05a 16a 23a 25a 2.6a
Hydrogen cyanamide 5% 0.1b 0.2 bc 04c 04cd 04cd
Hydrogen cyanamide 5%+ scarification 0.1b 05b 1.2b 1.2b 13b
Calcium cyanamide > 0.0b 0.1 bc 0.1c 03cd 0.4cd
Calcium cyanamide+ scarification 0.0b 0.1 bc 0.5¢ 0.8 be 0.8 be
Calcium cyanamide + Merit 5% 0.0b 00c 0.1c 0.3 cd 03cd
Calcium cyanamide + Merit 5%+ scarification 0.0b 0.1 be 03c 0.4 cd 0.4 cd

! Chemicals were treated on 13 Dec. 2012.
2 Leaching solution of calcium cyanamide (1:4 water) was adjusted to pH 8.
3 Means separation within columns by LSD test at P<0.05.
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Table 3. Effects of bud forcing chemicals on new shoot length of grapevines in PE house

Shoot length of different bud position ? (cm)

1

Treatments First Second Third Forth
Control 0.00b* 0.00c 0.00 a 0.00 a
Control + scarification 0.00b 0.00c 0.00 a 0.00 a
Hydrogen cyanamide 2.5% 2.40 ab 1.50 be 0.00 a 0.00 a
Hydrogen cyanamide 2.5%+ scarification 2.96 a 3.25ab 0.00 a 2.50a
Hydrogen cyanamide 5% 0.00b 0.90 be 2.50a 0.00 a
Hydrogen cyanamide 5%+ scarification 291 a 3.30ab 1.98 a 1.87a
Calcium cyanamide’ 0.00b 1.80 be 0.00 a 0.00 a
Calcium cyanamide+ scarification 2.30 ab 510a 0.00 a 1.20 a
Calcium cyanamide + Merit 5% 1.50 ab 0.00 ¢ 0.00 a 0.00 a
Calcium cyanamide + Merit 5%+ scarification 2.40 ab 3.80 ab 0.00 a 0.00 a

! Chemicals were treated on13 Dec. 2012.

% Shoot length were investigated 7 days after budbreak, bud position from top of cane.
? Leaching solution of calcium cyanamide (1:4 water) was adjusted to pH 8.

* Means separation within columns by LSD test at P<0.05.
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Table 4. Effects of bud forcing chemicals on budbreak percentage of first crop of grapevines

Days after treatment

Treatments !

13 18 23 28 33
Control 0.0b° 0.0a 0.0d 0.0d 0.0d
Control + scarification 0.0b 00a 0.0d 0.0d 0.0d
Hydrogen cyanamide 2.5% 0.0b 50a 150cd 20.0c 275¢
Hydrogen cyanamide 2.5%+ scarification 25D 40.0 a 65.0b 67.5b 82.5 ab
Hydrogen cyanamide 5% 25b 375a 57.5b 67.5b 67.5b
Hydrogen cyanamide 5%+ scarification 275a 67.5a 87.5a 95.0a 95.0a
Calcium cyanamide 0.0b 7.5a 225¢ 275¢ 30.0c
Calcium cyanamide+ scarification 00b 17.5a 60.0b 70.0b 75.0b
Calcium cyanamide + Merit 5% 00b 10.0 a 17.5 cd 17.5¢ 25.0c¢
Calcium cyanamide + Merit 5%+ scarification 0.0 b 50a 17.5 cd 20.0 ¢ 350c

! Chemicals were treated on 28 Jul. 2013.
2 Leaching solution of calcium cyanamide (1:4 water) was adjusted to pH 8.
? Means separation within columns by LSD test at P<0.05.
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Table 5. Effects of bud forcing chemicals on budbreak number of first crop of grapevines

Days after treatment

1
Treatments 3 13 3 8 3
Control 00b>  0.0d 0.0d 0.0d 0.0d
Control + scarification 0.0b 0.0d 0.0d 0.0d 0.0d
Hydrogen cyanamide 2.5% 0.0b 02cd 0.6 cd 0.8c l.lc
Hydrogen cyanamide 2.5%+ scarification 0.1b 1.6b 26b 2.7b 33 ab
Hydrogen cyanamide 5% 0.1b 1.5b 23D 2.7b 2.7b
Hydrogen cyanamide 5%+ scarification l.la 27a 35a 38a 38a
Calcium cyanamide® 00b 0.3 cd 09c l.lc 12¢
Calcium cyanamide+ scarification 0.0b 0.7¢ 24Db 2.8b 30b
Calcium cyanamide + Merit 5% 0.0b 0.4 cd 0.7¢c 0.7¢ 1.0c
Calcium cyanamide + Merit 5%+ scarification 0.0b 0.2 cd 0.7¢c 0.8¢c l4c

! Chemicals were treated on 28 Jul. 2013.
2 Leaching solution of calcium cyanamide (1:4 water) was adjusted to pH 8.
3 Means separation within columns by LSD test at P<0.05.
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Table 6. Effects of bud forcing chemicals on new shoot length of first crop of grapevines

Shoot length of different bud position > (mm)

Treatments ' ; .

First Second Third Forth
DI water 0.00e* 0.00 b 0.00 b 0.00 ¢
DI water +scarification 0.00 e 0.00b 0.00b 0.00 ¢
Hydrogen cyanamide 2.5% 2.75 abed 1.70 ab 0.00b 1.30 abc
Hydrogen cyanamide 2.5%+scarification 2.17cd 2.64a 2.08 a 1.26 be
Hydrogen cyanamide 5% 2.74 abed 233 a 1.58 ab 0.60 be
Hydrogen cyanamide 5%scarification 327a 221 a 2.14a 221 a
Calcium cyanamide® 3.03 ab 3.00 a 0.00b 2.20 ab
Calcium cyanamide+scarification 2.80 abc 230a 1.92a 0.96 be
Calcium cyanamide + Merit 5% 2.48 bed 1.70 ab 0.00b 1.55 abc
Calcium cyanamide + Merit 5%+scarification 1.83d 3.50a 2.17 a 1.93 ab

! Chemicals were treated on 28 Jul. 2013.

% Shoot length were investigated 7 days after budbreak, bud position from top of cane.
3 Leaching solution of calcium cyanamide (1:4water) was adjusted to pH 8.

* Means separation within columns by LSD test at P<0.05.
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Table 7. Effects of bud forcing chemicals on budbreak percentage of second crop of grapevines

Days after treatment

Treatments '

6 12 18 24 27
Control 6.7b° 933a 100.0 a 100.0 a 100.0 a
Hydrogen cyanamide 2.5% 633 a 100.0 a 100.0 a 100.0 a 100.0 a
Hydrogen cyanamide 5% 1330 90.0 a 90.0 b 90.0b 90.0b
Calcium cyanamide > 233D 96.7 a 100.0 a 100.0 a 100.0 a
Calcium cyanamide + Merit 5% 26.7b 96.7 a 100.0 a 100.0 a 100.0 a

! Chemicals were treated on 14 Aug. 2013.
2 Leaching solution of calcium cyanamide (1:4water) was adjusted to pH 8.
3 Means separation within columns by LSD test at P<0.05.
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Table 8. Effect of different treatments on new shoot length of second crop of grapevines

Treatments' Shoot length (mm)
Control 8.66a°
Hydrogen cyanamide 2.5% 939a
Hydrogen cyanamide 5% 9.26 a
Calcium cyanamide > 10.04 a
Calcium cyanamide + Merit 5% 10.06 a

! Chemicals were treated on 14 Aug. 2013.
? Leaching solution of calcium cyanamide (1:4water) was adjusted to pH 8.
? Means separation within columns by LSD test at P<0.05.
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Effects of Forcing Chemicals on Budbreak in
Different Cropping Cycles of ‘Kyoho’ Grapevines®

Huei-Ling Liu, Wen-Pin Yeh and Chih-Sheng Chang®
ABSTRACT

Effects of different chemical combinations with or without scarification on budbreak
of ‘Kyoho’ grapevines (Vitis vinifera L.x Vitis labrusca Bailey) were investigated in this
study. In PE house, when canes were treated with bud forcing chemical in mid-December,
the percentage of budbreak was 65% at 18 days after treatment of 2.5% hydrogen
cyanamide with scarification. In other treatments the percentage of budbreak was lower
than 50%. At 7 days after chemical treatments combined with scarification, the shoot
length of apical buds was longer with stronger growth potential. In first crop, there was
95% budbreak in treatment of 5% hydrogen cyanamide plus scarification, higher than
other treatments, the time of bubbreak was also the earliest. The shoot length did not
very significantly among treatments of hydrogen cyanamide or calcium cyanamide with
scarification. In the second crop, percentag budbreak of summer grapevine was the
hightes and budbreak time was earlier in 2.5% hydrogen cyanamide. Percentage of
budbreak was all higher than 90% in treatments of 5% hydrogen cyanamide and calcium

cyanamide. Shoot length was not affected by budbreaking chemicals.

Key words: dormancy, hydrogen cyanamide, calcium cyanamide, PE house,
pruning.
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