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The Influence of Substances Related to Ethylene Biosynthesis on Breaking Bud Dormancy in Grapevines
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Summary

To clarify the mechanism of breaking bud dormancy in grapevines, the effect of substances re-
lated to ethylene biosynthesis on budbreak was investigated. When the cuttings of dormant ‘Del-
aware’ grape were treated with ACC, ethylene or ethephon, only ACC broke bud dormancy.
When the cuttings of dormant ‘Delaware’ grape, soaked in 45 °C water for 4 hours, were treated
with aminooxy acetic acid (AOA), cobalt chloride (CoCly) or silver thiosulphate (STS), AOA
and CoCl; inhibited budbreak but STS did not; whereas applications of 20% calcium cyanamide,
10% hydrogen cyanamide and 10% potassium and sodium cyanides broke bud dormancy; cal-
cium and hydrogen cyanamides were the most effective. These results indicate that ethylene itself
has little or no direct effect on breaking bud dormancy and that HCN, which is produced during
ethylene biosynthesis may break bud dormancy in grapevines.
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Fig. 1. Principal steps involved in the biosynthesis of ethylene and HCN and the points of inhibition

by ethylene inhibitors.

AOA: Aminooxy acetic acid, CoCl,: Cobalt chloride, STS: Silver thiosulphate, HCN: Hydrogen

cyanide.
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Fig. 2. Changes in the percentage of budbreak on single bud cut-
tings of dormant ‘Delaware’ grape treated with ACC on
1991 Dec. 13.
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Fig. 3. Changes in the percentage of budbreak on single bud cut-
tings of dormant ‘Delaware’ grape treated with ACC on

1992 Oct. 31.
O: 5 mM ACC, @: Control.
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Fig. 4. Changes in the percentage of budbreak on single bud cut-
tings of dormant ‘Delaware’ grape treated with ethylene.
O: 100 ppm, A: 1 ppm, [J: 0.01 ppm, @: Control.
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Fig. 5. Changes in the percentage of budbreak on single bud cut-

tings of dormant ‘Delaware’ grape treated with ethephon.
O: 100 ppm, &: 1 ppm, [J: 0.01 ppm, @: Control.
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Fig. 6. Influence of AOA on the budbreak on single bud cuttings
of dormant ‘Delaware’ grape soaked in 45 °C water for 4

hours.
O: 100 mM, A: 10 mM, [J: 1 mM, @: Control.
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Fig. 7. Influence of CoCl, on the budbreak on single bud cut-
tings of dormant ‘Delaware’ grape soaked in 45 °C water

for 4 hours.
0:100 mM, A: 10 mM, (J: 1 mM, @: Control.
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Fig. 8. Influence of STS on the budbreak on single bud cuttings
of dormant ‘Delaware’ grape soaked in 45 °C water for 4
hours.
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Fig. 9. Changes in the percentage of budbreak on single bud cut-
tings of dormant ‘Delaware’ grape treated with cyanamides
and cyanides.
©: 20% Calcium cyanamide, O: 10% Hydrogen cyanamide,
A 10% Potassium cyanide, []: 10% Sodium cyanide, @:
Control.
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