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Wood age and floral bud distribution on four nashi (Pyrus serotina)
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Abstract The influence of wood age on floral bud
distribution was investigated on the nashi (Pyrus
serotina Rehder var. culta Rehder) cultivars 'Hosui',
'Kosui', 'Nijisseiki', and 'Shinsui' at 3, 6, and 9
years of age. Comparisons were made between each
cultivar grown on either pergola, Y-frame, or centre-
leader training systems. Floral bud numbers were
noted for both spur and lateral sites, and at shoot
tips. In all cultivars, most floral buds were produced
on young wood. This was especially marked for the
lateral-bearing cultivars 'Hosui', 'Kosui', and
'Shinsui'. Bud development on 'Nijisseiki' was
more evenly distributed over all wood ages, with a
significantly higher proportion of spurs. Spur
production was lowest in 'Kosui'. Tree growth was
most vigorous on Y-frame and least vigorous on
pergola systems, but training systems did not
consistently affect the mix of wood ages or bud
development. All cultivar/training system
combinations showed a changing pattern of wood
age and floral bud distribution over time. From 6-
9 years of age the proportion of 1-2-year-old wood
declined especially rapidly on 'Hosui' and 'Kosui',
placing increased reliance on bud development
from older wood and on spurs.
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INTRODUCTION

The first commercial orchards of nashi, or Asian
pears (Pyrus serotina Rehder var. culta Rehder)
were established in New Zealand in 1984 (White
1990). The main cultivars grown in New Zealand
are 'Hosui', 'Kosui', 'Shinsui', 'Nijisseiki', and
'Shinseiki'. These cultivars have markedly different
growth habits and flowering characteristics. In
particular, 'Hosui' and 'Kosui' are tip-bearing
cultivars with a pronounced tendency to fruit on
young wood, whereas 'Nijisseiki' is a predomin-
antly spur-bearing cultivar. 'Hosui' is very vigorous
and 'Nijisseiki' is of comparatively low vigour.

In Japan, tree form and the amount and
distribution of wood of different ages throughout
the canopy is considered of major importance to the
subsequent fruiting behaviour of nashi (Kanato et
al. 1982; Kishimoto 1982; Kishimoto et al. 1989).
Maximising the proportion of fruitful wood
present, especially branches <2 cm in diameter, is
considered essential for sustained fruit production
from all the main Japanese cultivars, including
those introduced into New Zealand (Kishimoto
1982). Most Japanese nashi are grown at wide plant
spacings (7.5-18 m) on pergola training systems
(White 1990). Some other training systems are
reported to show a progressive decline over time,
leading to reduced yield and quality with increasing
tree age (Kishimoto 1982; Kishimoto et al. 1989).
Considerable time and care is therefore taken to
produce a suitable branch framework and mixture
of fruiting wood of different ages (with up to one-
third of the fruiting wood being removed annually,
during renewal pruning) before commercial fruit
production begins at c. Year 7 (Kanato et al. 1982;
White 1990).

In New Zealand, however, most nashi trees are
brought into production at 3 or 4 years of age, and
cropped heavily on young (1-2-year-old) wood.
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Only a small percentage of the New Zealand crop is
grown on the pergola system. Most nashi are grown
instead on Y-frames or as centre-leader trees (van
Workum 1987; Wilton 1990).

This paper describes how wood age and floral
bud distribution changes with increasing tree age on
different training systems in New Zealand, and how
this could affect future cropping behaviour and tree
management requirements.

MATERIAL AND METHODS

All observations were carried out at Blands
Horticultural Research Orchard, Hamilton, New
Zealand. Trees were planted in winter 1983, on
seedling P. serotina rootstocks, with trickle
irrigation. Twelve rows of 16 trees were planted,
with 5 m between rows, in a uniform, 1 ha block
with artificial shelter, overhead bird protection
netting, and a consistent, free-draining Horotiu
sandy-loam soil type. Three rows each were planted
with cultivars 'Hosui', 'Kosui', 'Shinsui', and
'Nijisseiki'. For each cultivar row, one was trained
as a 2 m high pergola, the second a 40° Y-frame
trellis, and the third planted as free-standing centre-
leader trees. The main leaders of trees grown on
pergola systems were pruned once at 1.7 m height;
those on Y-frames at 1.0 m; and for centre-leader
trees at 1.2 m. Data were collected from three trees
per row, with a between-tree spacing of 2.5 m.

To standardise crop load and to prevent
overcropping (Kishimoto 1975), fruit numbers were
thinned to one per cluster each October, then
subsequently reduced again, in November, to give
a minimum of 10 cm between fruit (Buwalda et al.
1989), in accordance with industry production
guidelines (Anon. 1987).

Pruning and training were carried out each
winter. New branches were tied down onto each
trellis type in a fan-shaped arrangement. Unusable
vertical growth towards the centre of each trellis
type was removed. Further pruning and training
was kept to a minimum, following then-current
commercial recommendations (van den Ende et
al. 1988; White 1990). All pruning and manage-
ment was standardised with other concurrent
nashi trials on similar-aged trees (Klinac et al.
1991a,b).

In winter 1986, before the trees produced their
first significant crop, each branch was measured,
and the length of each year's growth increment
noted. The individual measurements for each branch

were then combined to give a total length per tree of
each wood age class.

This was repeated again in 1989. In addition, the
number of floral buds on each age of wood were
counted and the amount of wood <2 cm in diameter
measured (Kishimoto 1982).

In 1992 (when the first trees had filled the
allocated canopy volume) all wood age and bud
distribution measurements were repeated and floral
buds were described as arising from either lateral,
spur, or shoot tip sites.

RESULTS

The changing pattern of overall wood distribution
on each cultivar/training system combination from
1986 to 1992 is summarised in Table 1. On 3-year-
old trees, most wood was 1 -year-old, except for the
lower vigour cultivars 'Shinsui' and 'Nijisseiki'
growing on pergolas. Here, more time was taken for
the leader to reach the level of the fruiting canopy
(2 m) before production and training of fruiting
wood could begin.

Growth was most vigorous on 'Hosui', followed
by 'Kosui', 'Shinsui',and 'Nijisseiki',respectively.
Total wood production was greatest on Y-frames
and generally least on pergola systems. By Year 6
all cultivar/training system combinations showed a
predominance of 1-year-old wood (>50% of total),
particularly the more vigourous cultivars 'Hosui'
and 'Kosui'. By Year 9 most wood production was
shown by 'Hosui' and 'Kosui', and the Y-frame or
centre-leader systems. Little or no increase in growth
on the pergola system reflected the decrease in
vigour when branches were trained near-
horizontally. On all cultivar/training system
combinations, the percentages of 1-year-old wood
present were much reduced from 1986 levels.
'Nijisseiki' showed the most even distribution of
wood ages.

The changing pattern of floral bud distribution
on each cultivar/training system combination, from
1990 to 1992, is summarised in Table 2. For 6-year-
old 'Nijisseiki', the distribution of floral buds (Table
2) was similar to the distribution of wood ages
(Table 1). 'Hosui', 'Kosui', and'Shinsui',however,
had a higher proportion of floral buds on the youngest
wood. This was especially marked in 'Hosui' and
'Kosui' with >80% of buds on 1-year-old wood and
none on wood older than 3 years. Yet <66% of
'Hosui' or 'Kosui' wood was 1-year-old, and up to
21% was aged 3 years or more.


