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Abstract Two apricot {Prunus armeniaca L.)
cultivars, 'Sundrop' and 'Moorpark' were found to
be cross-compatible with pollen of 32 genetically
diverse cultivars. The flowers of 'Valleygold',
'CluthaGold', and 'Moorpark' remained receptive
to pollination for up to 8 days after emasculation at
the balloon stage. Floral receptivity declined in
'Moorpark', 'Sundrop', and 'CluthaGold' (but not
'Valleygold') over the 8 days. 'Sundrop' had the
lowest receptivity and 'Moorpark' the highest.
Percentage set of' Sundrop' flowers varied between
properties and years in Central Otago, New Zealand,
with significantly lower sets being recorded in 1992
and 1993 than in 1991. In these three seasons, a 2 ha
block of 'Sundrop', with no pollenisers within it,
showed a decrease in fruit set as the distance from
the nearest polleniser on the edge of the block
increased; fruit set was unacceptably low beyond
the first four or five rows. Bee density did not
decline across the block in the same manner. The
fruit were smaller on trees adjacent to the polleniser
but were generally of similar storage quality to
those from 10 rows away. The addition of extra
beehives in 1992 and 1993 increased the bee numbers

H95009
Received 7 February 1995; accepted 17 November 1995

per tree throughout the block, but not fruit set. In
comparison, another 1.7 ha block of 'Sundrop' on
the same property with just 3% of the trees planted
at random in the cultivar 'Trevatt', produced a better
set in each of the 3 years. Over 8 years, correlations
were found between percentage fruit set and the
mean temperature between 5 and 90% bloom; the
number of days when the maximum temperature
exceeded 18°C between 5 and 90% bloom; and the
mean temperature over the 3 weeks from 90%
bloom. The roles of in-hive pollen exchange and
self-pollination in' Sundrop' are discussed. Planting
of pollenisers within the block remains the most
reliable method of increasing fruit set in large blocks
of'Sundrop'.
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INTRODUCTION

An understanding of the pollination status of apricots
{Prunus armeniaca L.) has become increasingly
important as commercial self-compatible apricot
cultivars are replaced by selections with poor self-
compatibility but better commercial attributes.
Problems have appeared where large blocks of such
cultivars have been planted without pollenisers
within the block (McLaren & Fraser 1996). There
are a number of environmental and orchard factors
that can influence the significance of self-
incompatibility. Successful cross-pollination
depends on the availability of viable pollen of a
cross-compatible cultivar and its successful transfer
to a receptive stigma. Although not technically
included in the term "pollination", there are several
other critical steps before fertilisation can take place
and fruit set occur. These include the growth of the
pollen tube down the style, through the micropyle
and into the ovule. The success of pollen tubes in the
style and the condition of the ovule can influence the
success of pollination (Eaton & Jamont 1965; Herrero
& Arbeloa 1989; Burgos et al. 1993). Self-
incompatibility in apricots and many other fruits is
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believed to occur as the pollen grows down the style
(Sedgley 1989; Burgos et al. 1993). Stigma
receptivity may also be critical (Toyama 1980;
Egea et al. 1991). Factors which interfere in some of
these steps have been studied in the apricot cultivar
'Sundrop' in Central Otago, New Zealand.

METHODS

From 1991 to 1993, the set of fruit of'Sundrop' in
13 commercial orchards in the Alexandra-Cromwell
districts of Central Otago (latitude 45°45'S,
longitude 169°60'E) was surveyed in the first week
of November (just before thinning). The number of
fruits on a 30 cm branch length, 1.5—2 m above the
ground, was recorded on one branch per tree on 20
'Sundrop' trees in each orchard.

Between 1989 and 1993, 10 trees of'Sundrop',
'Valleygold', 'Moorpark', and 'CluthaGold', at
5 x 2 m spacing on a commercial orchard, were used
for pollination studies (see map in McLaren &
Fraser 1996). The four cultivars were grown in
separate plantings, each of 2 ha, apart from
'CluthaGold' which was growing in a single row on
the edge of the 'Moorpark' planting and separated
from the 'Sundrop' by 13 m. Bee activity was
recorded on 10 consecutive trees at the intersection
where the four cultivars met in the centre of the
planting. The number of bees present over 30 s (or
1 min as the trees grew larger in subsequent years)
was recorded at 1100 h daily, together with the
current temperature and the maximum and minimum
temperature of the previous 24 h 1.5 m above the
ground. Between 1100 and 1130 h bee numbers per
tree were similarly recorded along a transect across
25 rows in the 2 ha block of 'Sundrop' (Block A).
In November 1991, 1992, and 1993, the level of
fruit was assessed as the number of fruit per 30 cm
length of branch at the 1.5-2 m level on 20 trees in
every row across the transect. Levels of fruit set and
bee activity were also recorded on a second 1.7 ha
block of' Sundrop' apricots (Block B) with 'Trevatt'
trees interspersed among them. Block B was on the
same property but included 36 trees of 'Trevatt'
randomly scattered among the 1700 'Sundrop'.
Within the vicinity of the transect, 3% of the trees in
Block B were 'Trevatt'. Bee hives were not
introduced to Block A (no pollenisers) until 1992
and 1993 when 6-10 hives were brought in. In
Block B, three hives were permanently situated on
its south side.

In 1992, emasculated flowers of both 'Sundrop'
and 'Moorpark' were hand-pollinated using pollen

collected from 32 genetically diverse cultivars from
the Clyde Research Centre. Percentage set was
assessed through the growing season and at harvest.

The period of floral receptivity of 'Sundrop',
'CluthaGold', 'Moorpark', and 'Valleygold' was
assessed in 1993, when flowers at the popcorn stage
were emasculated and cross-pollinated using
'CluthaGold' pollen. Self-incompatible
'CluthaGold' (McLaren & Fraser 1996) was
pollinated with 'Sundrop' pollen. The flowers were
cross-pollinated once—-0, 2, 4, 6, and 8 days after
emasculation on 30 August. The trial was repeated,
starting on 1 September, thus reducing some of the
possible weather effects from a single starting date.
Percentage fruit set was evaluated on 2 November
1993. Percentage set on the days since emasculation
was modelled for each recipient cultivar using least
squares regression of arcsine transformed data,
comparing the effect of day of pollination, cultivar,
and their interaction while weighting the percentages
according to the initial number of flowers pollinated.

In 1989 and 1990, the survival of fruit buds over
winter was recorded at the main trial site and three
other commercial orchards. A sample of 50-80
buds, collected from the field at each site, was sec-
tioned with a scalpel at 45 ° to the base of the bud and
viewed under a binocular microscope. Buds were
sampled every 2 weeks from May to July and each
week in August. Buds with dark coloured ovaries,
stigmas, or pedicels were considered to be dead.

In January 1993, the effect of different pollination
levels on fruit size and storage quality was tested by
collecting 10 fruits from each of three trees on rows
1,10, and 20 across Block A. The fruit was held in
coolstorage at 0°C for 3 weeks and at 20°C for 5
days before being weighed individually and assessed
for flesh appearance, soluble solids content of
expressed juice, firmness (to hand touch and 8 mm
tip penetrometer), and postharvest rots. These were
measured directly by instrument or scored on a 1—
5 scale in the cases of flesh appearance (including
postharvest rots) and flesh firmness to the hand. The
two latter scores were added together to produce a
"storage score". Fruit weight, soluble solids,
firmness (penetrometer), and storage scores were
examined by analysis of variance.

RESULTS

District trends
The mean numbers of fruit set on 'Sundrop' on 13
orchards in the Alexandra-Cromwell district varied


