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Cross pollination of 'Sundrop' apricot {Prunus armeniaca L.)
by honeybees
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Abstract Pollinator foraging activity on 'Sundrop'
apricots (Prunus armeniaca L.) in Hawkes Bay,
New Zealand was investigated to see if restricted
pollen transfer reduced fruit production. Honeybees
(Apis mellifera L.) were the only significant floral
visitors. Most bees collected pollen and therefore
contacted the stigma. Pollen foragers worked flowers
faster than nectar foragers (5.3 versus 2.7 flowers/
min). Forager densities varied widely between days
but under good weather conditions reached 9 bees/
tree for up to 6 h a day. Neither nectar volume nor
its composition appeared likely to reduce foraging
activity. 'Sundrop' flowers held up to 20 JJ.1 of
nectar at an initial concentration of ~5% sugar. Data
gathered were used to estimate forager numbers
needed for cross pollination of 'Sundrop'. The
calculations indicated that adequate cross pollination
is feasible under Hawkes Bay conditions with hive
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densitiesofc. 5.0 hives/ha, within the range normally
recommended for stonefruit crops.
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INTRODUCTION

'Sundrop' apricot (Prunus armeniaca L.) has been
planted widely in New Zealand in recent years.
However, it is a cultivar which requires cross
pollination (Wood 1983) and is prone to unreliable
fruit set.

Honeybees (Apis mellifera L.) are major agents
of pollination for deciduous fruit crops, including
apricots (Free 1970; Langridge & Goodman 1981)
and hence pollination of 'Sundrop' apricot is
probably dependent on honeybee foraging. Reduced
fruit set could therefore occur if foraging activity
was limited or ineffectual for one of several reasons.
Adverse weather conditions may restrict foraging
activity since' Sundrop' blooms very early in spring
(typically mid August) in Hawkes Bay (Lat. 3 9.5 ° S)
and honeybee activity is highly weather-dependent
(Szabo 1980). 'Sundrop' flowers may have limited
attraction for honeybees. Honeybees can favour
flowers of one cultivar or species over those of
others (Brown 1951; Free 1966b). They will, for
instance, desert apricots for other species with higher
nectar sugar levels (Vansell 1952) as apricot nectar
concentrations lie near or below the minimum
acceptable to honeybees (Kevan & Baker 1983;
Meheriuk et al. 1987). Cross pollination by
honeybees might also be reduced if they move
infrequently between trees during foraging (Free
1960a) or fail to contact stigmas and transfer
polleniser pollen on visits to 'Sundrop' flowers.

Foraging activity on 'Sundrop' was therefore
observed to find whether honeybee activity
contributed to pollination in Hawkes Bay and if the
numbers of hives commonly recommended for
pollination of deciduous fruit crops were sufficient



288 New Zealand Journal of Crop and Horticultural Science, 1996, Vol. 24

for pollination of 'Sundrop'. Nectar volume,
concentration, and composition in 'Sundrop' flowers
were also measured to determine whether nectar
production reduced the relative attractiveness of
this cultivar.

MATERIALS AND METHODS

Honeybee foraging
Pollen and nectar foraging by honeybees on apricot
trees were observed at Fernhill Farm Orchard on 5 -
9 August 1992, between 1000 and 1630 h each day.
This orchard comprised two adjacent stands of
apricot trees, a smaller eastern stand of 400' Sundrop'
trees with three scattered' Goldrich' pollenisers and
a larger western stand of 1000 'Sundrop', 600
'Royal Rosa', and 70 'Goldrich' trees. Twenty-five
'Goldrich' and 50 'Trevatt' trees had been planted
within the rows of the main' Sundrop' block yielding
a polleniser ratio of c. 1:10. Polleniser distribution
was even throughout the block but did not follow a
specific pattern. Trees were mature, 5-6 m high,
planted at 4 m x 3 m spacings and pruned to an open
vase form. Air temperatures in the orchard were
recorded hourly using sensors housed in a standard
Stephenson screen connected to a datalogger (Solid
State Electronics, Lower Hutt, New Zealand).
Windspeed was recorded subjectively within the
orchard using the Beaufort scale. The electronic
data recorder at Havelock North Meteorological
Station was also used to provide an indication of
district windspeeds.

Two 4-hive pallets of honeybees, one 30 m east
of the observation area and one 100 m west were
positioned to receive sun from early morning.
Overall honeybee activity level on 'Sundrop' was
estimated at half-hourly intervals by counting the
number of foragers on three 'Sundrop' trees. Each
set of counts was made on different, randomly-
selected trees. Honeybee foraging behaviour on
'Sundrop' flowers was observed by following
individual bees from three 'Goldrich polleniser
trees within the 'Sundrop' block which served as
contact points to identify foragers. The behaviour
exhibited at each flower was categorised and flower
cultivar recorded until contact was lost. Duration of
contact was recorded for each forager observation
as was the number of' Sundrop' trees visited. Flower
"visits" in which bees merely walked across flowers,
or alighted briefly without foraging, were ignored
and only forager visitation sequences of at least five
separate visits were recorded.

Bees whose predominant foraging behaviour
(i.e., that exhibited on >75% of visits) was either
nectar or pollen collection were categorised as
"nectar-foragers" and "pollen-foragers"
respectively. Analysis considered the proportion of
forager trips which visited a 'Sundrop' tree, the
number of 'Sundrop' trees visited before loss of
contact, the proportion of pollen-foraging flower
visits made by bees, the ratio of pollen-foragers to
nectar-foragers, and the visitation rate of pollen-
foragers and nectar-foragers. The proportion of
bees that foraged for nectar from the top of the
flower versus those that "side-worked" through the
anthers was also measured. Analysis was performed
after square-root transformation of original counts
to equalise variances.

Analysis of 'Sundrop' nectar
Field measurements were made of nectar in open
flowers but most were made of flowers immediately
before anthesis ("balloon" stage). Nectar was taken
from eight cultivars ('Castleton', 'CluthaGold',
'Goldrich', 'Newcastle', 'Royal Rosa', 'Sundrop',
'Trevatt', and' Valleygold') growing at four sites in
Hawkes Bay (HortResearch Hawkes Bay Research
Centre Orchard; Campbell's Orchard, Bridge Pa;
Fernhill Farm Orchard, Fernhill; Sterling Orchards,
Bayview) and at Massey University Fruit Crops
Unit, Palmerston North. The volume was estimated
by measuring the filled proportion of a glass
microcapillary tube. Concentration was estimated
with a hand-held refractometer. If nectar volume
was limited a combined sample of 10 JJ.1 was drawn
from several flowers into a pre-weighed
micropipette. Nectar concentration was calculated
from the weight of dry matter (DM) remaining after
evaporation in a drying oven (105°C, 24 h).

The composition of 'Sundrop' apricot nectar
was determined at using nectar extracted from newly
opened 'Sundrop' flowers borne on 15-20 cm
cuttings. Budwood for cuttings was collected from
Fernhill Farm Orchard on 17 June 1992 and stored
at 7°C for 3 weeks.

Cuttings were forced for 1 week at 20°C in
35 ml vials, half the cuttings in water and the rest in
30 ml/litre Chrysal flower preservative (Pokon &
Chrysal, Belgium) to find whether translocated
sugars altered nectar composition. Cuttings were
enclosed in plastic bags to reduce transpiration.
Initial nectar analysis was performed using thin
layer chromatography. Nectar samples (5 ul and
10 |al containing ~200 and -400 jig sugar) were
chromatographed with propyl acetate : formic


