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Short communication

Occurrence of multiple shoots bearing flowers arising from single
axillary buds on kiwifruit canes treated with hydrogen cyanamide
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Abstract Dormant first-order axillary buds on
kiwifruit (Actinidia deliciosa (A. Chev) C.F. Liang
et A.R. Ferguson) canes break in spring and normally
produce a single shoot bearing flowers through the
extension of the primary bud axis. Documented
here is the occurrence of three shoots arising from
a single axillary bud, with each shoot bearing flowers,
after treatment with hydrogen cyanamide. Given
that dormant first-order buds contain second-order
axillary buds, the multiple shoots reported here are
likely to be in part, the result of the extension of the
second-order axillary bud axes. This shows that the
axillary meristems found within the second-order
buds also possess the inherent ability to produce
flowers.
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INTRODUCTION

In kiwifruit (Actinidia deliciosa (A. Chev) C.F.
Liang et A.R. Ferguson), flowers develop in the
axils of the leaves (Brundell 1975b), but are usually
only produced on shoots that develop during the
first flush of spring growth (Grant & Ryugo 1982).
The first-order axillary buds that break in spring
develop during the previous growing season and lie
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dormant over winter. Mature first-order axillary bud
morphology has been described by Brundell (1975a).
Those buds contain second-order buds and simple
dome-shaped meristems in the axils of the budscales
and leaf primordia. Second-order buds develop in
the most basal nodes of first-order axillary buds and
have up to 10 leaf primordia. They were termed
"basal buds" by Brundell (1975a). Second-order
axillary buds only very rarely develop into shoots,
but it has been suggested that this occurs when the
apical meristem of the first-order bud has been
damaged (Brundell 1975a). The simple dome-shaped
meristems are found in axils distal to the second-
order axillary buds (Brundell 1975a). The most
basal of those dome-shaped meristems differentiate
into flowers during budbreak in spring (Brundell
1975b; Polito & Grant 1984), although a number of
the most basally located abort during flower
differentiation (Walton & Fowke 1993). Developing
first-order buds are thought to undergo evocation
during late summer/early autumn of the season
before flower differentiation (Davison 1974), though
the later work of Snelgar & Manson (1992) suggests
that it may occur earlier.

Hydrogen cyanamide can be used to overcome a
lack of winter chilling in many plants (Fuchigami &
Nee 1987) and has been developed into a commercial
orchard practice for kiwifruit in New Zealand
(Henzell&Briscoe 1986,1988).Themajorbenefits
are an increased and synchronised budbreak (Henzell
& Briscoe 1986) and increased numbers of flowers
per shoot (Walton & Fowke 1993).

The aim of this paper is to document in kiwifruit,
the occurrence of multiple shoots bearing flowers in
spring arising from a single first-order axillary bud
after treatment with hydrogen cyanamide.

OBSERVATIONS

The observations were made on two vines growing
in Kerikeri, Northland, New Zealand and trained on
T-Bar support structures (see Sale & Lyford 1990).
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Fig. 1 Photograph taken in spring showing three floral shoots arising from a single first-order axillary Actinidia
deliciosa bud after treatment with hydrogen cyanamide.

One cane on each vine was treated on 19 August
1983 (at bud swell, see Brundell (1975a)), with a
\Mhydrogen cyanamide (Sigma Chemical Co., St.
Louis, Missouri, United States) solution applied
with a paintbrush. Triton X-100 was used as a
wetting agent.

Budbreak and flowering were higher than on
untreated canes, as is expected with hydrogen
cyanamide treatment (Linsley-Noakes 1989). One
first-order axillary bud broke producing three shoots
instead of the normally expected one (Fig. 1), but
more interestingly, each shoot bore a number of
flowers.

DISCUSSION

Although only one first-order axillary bud producing
multiple floral shoots is documented here, the
phenomenon has been observed several other times
(R. F. Henzell pers. comm.). The total number of
shoots produced by a first-order axillary bud can

vary (maximum observed is five), as does the number
of these shoots that bear flowers (maximum observed
is three). It has been suggested that multiple shoots
from first-order axillary buds are more likely when
hydrogen cyanamide is applied at relatively high
rates, on "fat" canes and close to the "natural"
budbreak (R. F. Henzell pers. comm.). Given that
dormant first-order axillary buds in kiwifruit consist
of a primary axis and usually four second-order
axillary buds (Brundell 1975a; Snowball & Walton
1992), it is probable that the additional shoots are
the result of the extension of some of those second-
order bud axes. Brundell (1975a) suggested that
second-order axillary buds develop only when the
apical meristem of the first-order axillary bud is
damaged, if so the three floral shoots produced by
the first-order axillary bud depicted in Fig. 1 are the
result of three second-order buds developing. Third-
order axillary meristems have been observed in
second-order axillary buds (Walton unpubl. data),
and these meristems are likely to be the ones that


