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Manipulation of carbohydrate concentrations in kiwifruit
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Abstract Girdling was used to manipulate
carbohydrate concentrations in kiwifruit (Actinidia
deliciosa (A. Chev) C.E. Liang et A.R. Ferguson
var. deliciosa) laterals to determine the impact of
carbohydrates on the rate of fruit maturation.
Individual laterals were girdled and pruned to
achieve either a 1:1 or 5:1 leaf:fruit ratio. Fresh
weight, dry matter concentration, soluble solids,
total sugar, and starch concentrations, were higher
infruitfromthe 5:1 than 1:1 leaf:fruitratio treatment.
There was, however, no impact of leaf:fruit ratio on
the rate of decrease in flesh firmness. Fruit
maturation, assessed by the time to reach 6.2%
soluble solids concentration, was markedly delayed
in the 1:1 treatment compared to fruit from the 5:1
leaf:fruit ratio treatment. Carbohydrate
concentration in the 1:1 leaf:fruit ratio treatment
appeared to be insufficient to allow normal fruit
maturation to occur.
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INTRODUCTION

Fruit growth depends on the ability of fruit to
compete with vegetative growth for a supply of
assimilates from leaves. Studies using 1“CO, have
shown that assimilate flows from the source (leaves)
to the closest sink (fruit) along a gradient. Crops
investigated by this technique include apple (Malus
domestica Borkh.) (Hansen 1969), kiwifruit
(Actinidia deliciosa (A. Chev) C.F. Liang et A.R.
Ferguson var. deliciosa) (Lai et al. 1989),
muskmelon (Cucumis meloL.) (Hughesetal. 1983),
and tomato (Lycopersicon esculentum Mill.) (Ho et
al. 1983). In kiwifruit, the direction of flow of
assimilate was normally from the source to the
adjacent sink (Buwalda & Smith 1990), but
assimilate can be transported to fruit that are >2 m
from the nearest leaf (Snelgaret al. 1986). Similarly,
removal of fruit from selected branches of apple
trees showed that leaves on non-bearing branches
support fruit growth on neighbouring branches
(Hansen & Christensen 1974).

The flow of assimilate to fruit can be altered by
girdling. The technique of girdling the trunk, or a
branch of a fruit tree, has been used to increase fruit
set and fruit size in apple (Priestley 1976a,b), grape
(Coombe 1959), and kiwifruit (Davison 1980).
Supply of assimilate is restricted by the number of
leaves present on girdled branches or laterals as it is
isolated from other parts of the plant, in contrast to
ungirdled branches or laterals where assimilate can
be imported from elsewhere within the plant.
Consequently, on a girdled kiwifruit lateral fruit
growth was totally dependent on the supply of
assimilate from leaves within that lateral and fruit
were smaller with a leaf:fruit ratio of 1:1 compared
with one of 2:1, whereas fruit size was unaffected
by the leaf:fruit ratio treatment on an ungirdled






