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Abstract Thirty tree samples of ‘Gala’ apples
(Malus domestica L.) were used to determine
distribution and standard deviations (SD) of
individual fruit weight in orchards throughout New
Zealand. A positive correlation was found between
average fruit weight and the SD. The coefficients of
variation (CV), the ratio of SD to average fruit
weight, showed less variation than SD. The
recorded fruit size distributions were used to estimate
the percentage of fruitineach countsize. Anexample
table for three mean fruit weights and five CVs is
provided.
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INTRODUCTION

A monitoring programme was carried outin 1986 to
gather comparative data from 15 apple (Malus
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domestica 1L.) orchards in New Zealand’s three
mainapple growing districts—Hawkes Bay, Nelson,
and Canterbury (Thiele & Zaprzalek 1989). The
initial objective of this work was to allow growers
to compare husbandry, yield, and economic data as
a basis for management decisions. The main
objective was to develop a systems model of an
apple tree but one of the difficulties encountered
was to incorporate a fruit weight distribution sub
model.

Variation in fruit weight not only influences the
accuracy of average fruit weight estimates, but also
the estimation of fruit number in each grade. Most
apple fruit weight distributions appear to fit anormal
curve (Visser & Pieterse 1977; Webb et al. 1980;
Clarke 1990). Many other fruit, e.g., plums (Wells
& Bukovac 1978) and kiwifruit (Judd et al. 1989;
McAneney et al. 1989) also have approximately
normal fruit weight distributions. Webb et al. (1980)
working with eight ‘Golden Delicious’ apple trees
reported standard deviations (SD) in fruit weight
distribution between 23.7 and 30.4 g. However,
there is little evidence of the practical application of
SD studies in crop forecasting for apple cultivars.

This paper analyses fruit weight distribution
data in the ‘Gala’ group of apples from 15 New
Zealand orchards and makes practical
recommendations on how growers might accurately
estimate yields in the various size grades.

MATERIALS AND METHODS

Five ‘Royal Gala’ or ‘Gala’ trees from 15 orchards—
five ineach of Hawke’s Bay, Nelson, and Canterbury
were used. Twenty fruit for each harvest were
sampled from each third of the tree (bottom, middle,
and upper). All the fruit harvested from the five
trees on each orchard in the one season were pooled
for analysis. Altogether there were 30 pooled
samples, 15 orchards times 2 seasons = 30 samples.
All fruit was weighed and recorded individually.
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40 Fig. 1 Relationship between
standard deviation and average
fruit weight (N =30,r=0.70, P <
* 0.01).
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Fig. 2 Fruit size distribution based on a coefficient of variation equal to 20% of the mean.

RESULTS

Coefficients of variation

Using the %2 test, for each of the 30 samples it was
shown that the fruit had a normal weight distri-
bution (P < 0.05). The standard deviation of fruit

weight for each sample correlates quite strongly
with average fruit weight (r = 0.70, P < 0.01). If
average fruit weight is high, the SD is usually high
(Fig. 1). The range of the SD of individual fruit
weight taken from the 30 samples was from 20 to
36g.






