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Short communication

Effect of cyanamide on budbreak and cane fruitfulness
for 'Hayward' kiwifruit in relation to cane length
and time of application
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Abstract Hydrogen cyanamide is used in areas
with inadequate winter chilling to increase fertility
and budbreak uniformity in many fruit tree species.
This study examined the effect of hydrogen
cyanamide (Dormex) on budbreak of Actinidia
deliciosa 'Hayward' in relation to time of
application and cane length. Treatment times were
8,6,4, and 2 weeks before expected budbreak. For
each application time, 6-, 12-, or 18-bud long canes
were treated. Treatments were arranged in a
complete randomised block design with five plants
per treatment time. Canes treated 8 and 6 weeks
before expected budbreak reached the advanced
open cluster stage 15-35 days earlier than untreated
canes. Cyanamide shortened the time-lapse from
bud swelling to cluster opening in all the treatments
dates and increased cane fruitfulness by increasing
the number of flowers per bud and per fruiting
shoot. The earliest application enhanced budbreak
but did not significantly increase the percentage of
fruitful buds, whereas the percentage of flowering
shoots in canes treated 2 weeks before expected
budbreak was double than that of untreated canes,
regardless the cane length. A significant interaction
occured between cane length and treatment date.
Untreated canes produced the largest shoots.
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INTRODUCTION

Winter chilling is known to be essential to break
dormancy and enhance budbreak on kiwifruit vines
{Actinidia deliciosa (A Chev.) C.F. Liang et A.R.
Ferguson, var. deliciosa). Insufficient winter
chilling results in a pronounced apical dominance
(Manson & Snelgar 1991) and prolonged and
irregular budbreak of lateral buds (Brundell 1976;
Lionakis & Schawbe 1984) correlated to a lower
fertility (Snelgar 1988; Guerriero et al. 1992).
Indeed, bud fertility is affected by correlative
inhibitions (Guerriero et al. 1992) whose effect
increases with prolonged budbreak: buds breaking
in synchrony, 7-10 days after initial budbreak,
develop into flowering shoots. Reproductive
development on all subsequent shoots is inhibited
by earlier shoot development (Grant & Ryugo
1982).

The estimated amount of chilling required to
release buds from dormancy varies with
experimental conditions (laboratory or field) and
cultivar (Linsley-Noakes & Allan 1987). The
chilling requirement of'Hayward' ranges from 650
to 1200 Chill Units (CU) and is generally higher
than for staminate plants (Brundell 1976; Guerriero
et al. 1992). In southern Italy, climatic conditions
such as mild winters are likely to be responsible
for the high incidence of unsprouted buds and the
low percentage of flowering shoots (Di Lorenzo et
al. 1990; Inglese & Gullo 1992). Artificial methods
of dormancy release may improve budbreak and
increase flowering as occurs in other areas with low
winter chilling (Schuck & Petri 1995).

Hydrogen cyanamide (H2CN,) has been shown
to promote early and more uniform budbreak of
grape (Bonnaire & Rider 1985; Cartabellotta et al.
1994), apple (Jackson et al. 1995), peach (Erez
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1987; Dozier 1990), plum (Shulman et al. 1986),
and kiwifruit (Schuck & Petri 1995). Budbreak
advancement varies with species, cultivar,
concentration, application time (Poni et al. 1990;
Cartabellotta et al. 1994; Schuck & Petri 1995), and
thermic conditions before budbreak (Schuck & Petri
1995).

In kiwifruit, H2CN2 has been utilised to
anticipate budbreak (Schuck & Petri 1995) and
improve bud phenological synchrony (Linsley-
Noakes 1989). Treatment efficiency increases with
H2CN2 concentrations (2-3%) and when
application time approaches natural budbreak.
However, high concentrations negatively affect the
development of the buds already released from
endo-dormancy, particularly if cyanamide is applied
too late (Schuck & Petri 1995).

The aim of this research was to study the effects
of hydrogen cyanamide on budbreak and cane
fruitfulness in relation to cane length and time of
application.
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Fig. 1 Chill Units (CU) accumulation from 50% of leaf
fall to commencement of budbreak for 'Hayward'
kiwifruit (Actinidia deliciosa).

MATERIALS AND METHODS

Experiments were carried out during 1994/95 in
southern Italy (38°30' Lat. N.) on 14-year-old
pergola-trained 'Hayward' vines, 4 x 4 m spaced,
with 1:7 male/female ratio and males in each row.
Twenty-five vines were defoliated and pruned 30
days after fruit harvest (15 November), leaving 600
buds/vine.

A solution of 2% H CN2 (Dormex, Trostberg
AG, Germany) was applied with a small brush to
each bud on a cane, 8 (El), 6 (E2), 4, and 2 (E3)
weeks before expected budbreak. Continuous
rainfall interfered with the treatment applied 4
weeks before expected budbreak (data not shown).
Six canes of a different size (6-, 12-, or 18-budlong
canes) were selected on each vine. The experiment
was a 4 x 3 factorial of treatment time and cane
size, arranged in a randomised complete-block
design with five replications (single vines) per
treatment time. Five vines were left untreated as
control.

Bud development was monotired according to
the phenological stages used by Eynardetal. (1983).
The stages were: (1) bud swell, (2) advanced bud
swell, (3) budbreak, (4) advanced budbreak, (5)
open cluster, and (6) advanced open cluster.

At full bloom and fruit set, the number of
unsprouted, vegetative and fertile buds per node and
the number of flowers and fruits per shoot were

determined. The number of fruit per bud and per
flowering shoot were then calculated. Shoot length
was measured every second week on each cane per
treatment. At harvest fruit fresh weight, flesh
firmness, and soluble solids concentration (°Brix)
were determined on a random sample of 50 fruit
per treatment.

Daily maximum and minimum air temperatures
were collected during the growing season and
hourly temperatures were calculated according to
Linvill (1990). From 30 November (50%
defoliation) to 30 March, Chill Units (CU) were
calculated by the "Utah" model (Anderson &
Richardson 1987).

RESULTS

Phenology
Hydrogen cyanamide was applied when 350 (1
February), 480 (15 February), and 650 (15 March)
CU had accumulated. Budbreak on untreated vines
began when 725 CU had accumulated, sap
exudation from cut surfaces of the canes appeared
at the time the last treatment was applied (Fig. 1).

H2CN2 treatments promoted early and more
uniform budbreak. Indeed, buds on canes treated 8
and 6 weeks before expected budbreak began to
burst 34 and 24 days after the treatment, i.e.,


