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Variation in harvest and storage quality of fruit
from different positions on kiwifruit vines
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Abstract The storage quality of fruit from six
positions on kiwifruit {Actinidia deliciosa) vines
was investigated using fruit from both pergola and
T-bar trained vines growing in three districts in one
season. The positions were expected to provide fruit
which exhibited the greatest differences in soluble
solids concentrations (SSC) and flesh firmness at
harvest and during storage. Effects of fruit position
on SSC were reasonably consistent between
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orchards, and between fruit at harvest and after
coolstorage. In general, SSC tended to be higher in
fruit from the ends of the leader than in fruit from
nearer the centre of the vine. Fruit from the proximal
ends of canes, near the leader, tended to have higher
SSC than fruit from the distal ends of the canes,
particularly for T-bar vines. For fruit near the leader,
fruit from canes contained higher SSC than fruit
from spurs, particularly in pergola orchards. In the
two districts where comparisons between training
systems could be made, fruit from T-bar-trained
vines tended to have higher SSC than fruit from
pergolas. Relationships between fruit firmness and
fruit position were not so clear. Fruit from canes
were, on average, firmer than fruit from spurs at
harvest, but not after 18 weeks of storage. However,
fruit from canes or spurs originating at the ends of
the leaders were on average firmer after storage (but
not at harvest) than fruit from fruitful wood which
originated near the centre of the vine. Neither of
these effects were consistent for fruit from all five
orchards. A simple relationship between fruit
position and fruit firmness was not observed
consistently across the different orchards, or in fruit
at harvest and in storage.
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INTRODUCTION

Kiwifruit {Actinidia deliciosa (A. Chev) C.F. Liang
et A.R. Ferguson 'Hayward') are commercially
harvested when unripe, and then allowed to ripen
during coolstorage and shelf life. During this time,
soluble solids concentrations (SSC) increase to a
maximum, and fruit soften markedly (Beever &
Hopkirk 1990). Commercial and research experience
has shown considerable variability in fruit firmness
and SSC during and after storage. A number of
orchard factors influence these attributes of fruit at
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harvest and during storage, e.g., shading (Snelgar &
Hopkirk 1988; Tombesi et al. 1993), mineral
nutrition (Smith & Clark 1989; Prasad & Spiers
1991), and fruit growing location (Crisosto et al.
1984; Hopkirk et al. 1986).

Hopkirk et al. (1986) and Pyke et al. (1986)
reported that fruit harvested from different positions
on a vine have different SSCs at harvest. In particular,
fruit close to the leader on canes originating at a
distance from the trunk had higher SSC than fruit
from distal ends of canes originating close to the
trunk. The pattern of variation did not differ between
the four quadrants of the vine. Differences in SSC
between fruit from corresponding positions were
larger in vines trained on T-bars than in those
trained on pergolas (Hopkirk et al. 1986). However,
the variability in SSC of fruit from any one position
on a T-bar vine was less than that for fruit from the
same position on a pergola, and the variability in
SSC of fruit between different T-bar vines was less
than the variability found on pergolas. Predicted
differences in SSC between fruit from the two
extreme positions were 0.60% on T-bar vines and
0.45% on pergola vines for fruit harvested at 5.5—
5.8% SSC (Hopkirk et al. 1986), and this difference
has been reported to increase during storage (Hopkirk
1987).

Smith et al. (1992, 1994) investigated the
influence of fruit position on the vine on fruit
characteristics at one time during storage by
measuring attributes of every fruit on six vines,
three pergola and three T-bar, growing in a single
orchard block. At this time, (12 weeks of storage)
the SSC of fruit varied depending on fruit position
on the vine, with similar patterns of variation to
those reported at harvest (Hopkirk et al. 1986; Pyke
et al. 1986). However, differences in fruit
characteristics from different quadrants of the vines
and relationships between soluble solids and groups
of mineral elements were also found (Smith et al.
1994).

The effect of fruit position on fruit firmness was
less consistent. In one study, fruit firmness at harvest
inversely mirrored SSC, so that fruit tended to have
increasing firmness at increasing distance from the
central leader (Pyke et al. 1986). When fruit from
the two extreme positions on pergola vines (where
SSC were highest and lowest) were compared, the
average firmnesses at harvest and during storage
were similar for both populations of fruit (Hopkirk
1987). Smith etal. (1994) reported that fruit firmness
after 12 weeks of storage increased with distance
above the ground for fruit from both pergola and

T-bar training systems. Within the T-bar vines,
firmness increased with distance in an outward
direction from the trunk, particularly near the ground.
Small differences in firmness were noted between
fruit from the different quadrants in both T-bar and
pergola vines. Relationships between mineral
composition and fruit firmness were poor.

The study described here endeavoured to
contribute towards the understanding of positional
effects on fruit quality by examining vines from
three districts under two separate training systems.
The aim was not to investigate differences between
districts and training systems per se, but rather to
test the consistency of any within vine differences
over a range of growing conditions and storage
times.

MATERIALS AND METHODS

Selection of vines and canes
Five orchard blocks in three growing regions of
New Zealand were used. In both Te Puke (37°49'S,
176°19'E) and Hawke's Bay (39°40'S, 176°53'E),
mature kiwifruit vines (6-12 years) trained on either
T-bar or pergola (two orchards in Hawke's Bay,
two halves of the same orchard block in Te Puke)
were selected. InNelson(41°06'S, 172°58'E), only
mature T-bar trained vines from one orchard were
used.

Fruit were selected from positions on the vines
which were expected to show the greatest differences
in SSC and firmness during storage, based on
previous studies (Hopkirk et al. 1986; Hopkirk
1987; Smith et al. 1992, 1994). The experimental
design required fruit to be located in each of six
positions in a quadrant (NE, SE, SW, NW) of the
vine. Five replicate plots of each of the four quadrants
were selected, using up to 20 different vines per
orchard site. From each plot, one fruitful cane (not
self-terminating, at least 1.5 m long) and one spur
(self-terminating, <0.50 m long) were selected, at
both the end and the centre (within 0.50 m of the
trunk) of the leader. From each quadrant replicate
(plot), fruit were selected from six positions: (1) end
of leader, proximal end of fruiting cane (end, high,
cane); (2) end of leader, distal end of fruiting cane
(end, low, cane); (3) end of leader, on fruiting spur
(end, high, spur); (4) centre of leader, proximal end
of fruiting cane (centre, high, cane); (5) centre of
leader, distal end of fruiting cane (centre, low,
cane); and (6) centre of leader, on fruiting spur
(centre, high, spur).


