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Melon production in Australia

The Australian Melon Industry consists of approximately 300
growers producing some 217,000 tonnes of melons annually
4.26
across an area of around 8,500 hectares. The major cultivars
produced in Australia are rockmelons, honeydew melons1.61
and
watermelons (AMA 2006).

Melons are grown across all states and territories within
Australia, however negligible amounts are grown in Tasmania and
none are grown commercially in the Australian Capital Territory.
Queensland, Western Australia and New South Wales are major
producers of melons with the Northern Territory, Victoria and
South Australia producing lower but still significant volumes
(ABS 2008). Percentage of total production for each state is
shown in Figure 1. The main production regions are shown in
Figure 2.
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Figure 1 Melon production by state as a
percentage of national total (ABS 2008)
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Most fruit is marketed at capital city wholesale markets in Sydney, Melbourne, Brisbane, Adela
and Perth. An export industry exists predominantly for rockmelons; however, the industry is
relatively minor (i.e. approximately 5% of fruit produced). In 2000/01 some 11,500 tonnes wer
exported to predominantly Singapore (30%), Hong Kong (35%) and New Zealand (19%). Proce
of melons also makes up an insignificant section of the industry in Australia with no accurate fig
available on this market (AMA 2006).

Figure 2 Melon production
regions within Australia (AMA 2006)

Most fruit is marketed at capital city wholesale markets in
Sydney, Melbourne, Brisbane, Adelaide and Perth. An export
industry exists predominantly for rockmelons; however, the
industry is relatively minor (i.e. approximately 5% of fruit
produced). In 2000/01 some 11,500 tonnes were exported to
predominantly Singapore (30%), Hong Kong (35%) and New
Zealand (19%). Processing of melons also makes up an insignificant section of the industry in Australia with no accurate figures
available on this market (AMA 2006).
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Pollination in melons

In general, rockmelon and honeydew plants are andromonoecious, meaning individual plants be
both staminate (male flowers) and hermaphrodite (having both male and female reproductive or
flowers (McGregor 1976). Several studies have shown that isolation of rockmelon and honeyde
plants from pollinating insects results in little to no pollination of flowers. Rockmelon and hone
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Pollination in melons

flowers) and hermaphrodite (having both male and female repro- of Western Australian have also reported that using honey bees
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shown that isolation of rockmelon and honeydew plants from
from 600 to 1,000 cartons per acre annually. Lemasson (1987)seeds may be
culled from the crop. The effective period in which pollen can be deposited on the stigma is no
pollinating insects results in little to no pollination of flowers.
found that pollination of rockmelon using honey bees improved
than a few hours in the morning, and if the temperature is high, the period may only be a few mi
Rockmelon and honeydew flowers can be considered self-fertile
percentage fruit set and fruit weight significantly (Table 1).
(McGregor 1976).
but not self-fertilising; therefore pollen must be transferred from
Watermelon is self-fertile with the
female flower being polthe anthers to the stigma by insects. Cross-pollination has also
170
linated
equally
well
by
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from
a male flower on the same
been shown to produce slightly heavier fruit (McGregor 1976).
or a different plant. The pollen grains are sticky and insects are
At least one viable pollen grain must be
Table 1
Rockmelon grown in greenhouse (after
deposited on the stigma and fertilise an ovule
Lemasson 1987, as cited in DAF 2005)
if a seed is to be formed, thus if insufficient
pollination occurs those melons with small
Honey
No honey
Significance
numbers of seeds may be culled from the crop.
bees
bees
(P = 0.05)
The effective period in which pollen can be
Fruit set (%)
18.5
2.5
Yes
deposited on the stigma is no more than a few
hours in the morning, and if the temperature
Fruit weight/plant (g)
2664
1469
Yes
is high, the period may only be a few minutes
Average fruit weight (g)
621
491
Yes
(McGregor 1976).
The benefits of honey bee pollination to
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Average no. of fruits

4.3

2.9

Yes

Melons
required to transfer pollen to receptive stigmas. Fruit abortion
in flowers bagged to exclude insects is 100% (Stanghellini et al.
1997) and each stigma needs 1,000 pollen grains spread evenly
over the three lobes in order to form a large, well-shaped fruit
(McGregor 1976). Fruit will be misshapen and devalued if even
one stigma lobe receives an insufficient
amount of pollen. It has been shown that
Table 2
honey bees are the most abundant pollinators of watermelon with lack of pollinaTreatment
tion linked to poor yields and thus low
incomes for growers (McGregor 1976).
More recently Kazafy et al. (2009) showed Open pollinated
the value of honey bees as pollinators on
No pollination
summer seed watermelons. Those plants

that were freely pollinated by honey bees (open pollinated)
produced significantly higher numbers of mature fruits and seed
yield as compared with caged plants which failed to produce any
fruits at all (Table 2).

Honey bee pollination of summer seed
watermelon (Kazafy et al. 2009)
Number of
fruits/m2

Mature fruit
weight (g)

Seed yield
(g/m2)

30.07

8.56

243.79

0.00

0.00

0.00

Pollination management for melons
in Australia
There are a number of factors within the field which have a
direct bearing on the pollination efficiency of honey bees:

Crop layout
•

Vine and blossom density: Rockmelon and honeydew plants
are most commonly planted in rows spaced 40 to 60cm
apart and can have up to 500 staminate and 40 hermaphrodite flowers per vine (QLD.DPI 2009). This ratio of
staminate to hermaphrodite flowers may vary, however, and
will have an effect on pollination characteristics of specific
varieties. For example, a plant spacing of 1.5m by 0.5m
between plants gives 13,330 plants per planted hectare.
Plant spacing is generally similar for all the varieties, though
large-fruited varieties are sometimes planted closer together
to reduce fruit size (QLD.DPI 2009).
Watermelons are planted in rows with enough space so that
vehicles can access between them. Row spacing and plant

•

spacing can be 2.5 x 1.2m (row spacing x plant spacing), 3 x
1m, or 4 x 0.75m, all of which give a density of 3,300 plants
per hectare (Graham and Gratte 2005).
Access: From a beekeeper’s point of view, all-weather truck
access is highly desirable. Limited access may lead to an
increased workload for the beekeeper, uneven placement
of hives and thus inefficient pollination. Ensuring the
beekeeper has good access will aid in placement of hives and
be mutually beneficial to the grower (increased pollination
efficiency) and the beekeeper (decreased labour effort).

Density of bees

The effect of the number of visits to the flower is of great
importance to the production of the mature watermelon. It
has been found that each stigma needs over 1,000 pollen grains
spread evenly over the three lobes in order to form a large,
well-shaped fruit (McGregor 1976). Peto (1951) reported that
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3–13 hives of honey bees were used per hectare on cucumbers,
cantaloupes, and watermelons grown for seed in relatively small
fields. Wadlow (1970) used 0.5 colonies per hectare of watermelons and the colonies were placed in small groups in the field
(McGregor 1976). In Australian, the Queensland Department of
Primary Industries (2009) gives a rule of thumb recommendation of at least two hives per hectare for efficient pollination.
Recommendations for number of hives per hectare for rockmelon and honeydew seem just as variable as for watermelon. The
Department of Agriculture and Food in Western Australia (2005)
has sourced information from studies in the USA recommending
7.5 hives per hectare, the USSR (0.3–0.5hives/ha), Queensland
(2.5–7.5hives/ha) and New South Wales (3hives/ha).

Arrangement of hives

Hive placement within the orchard is a very important factor
to consider. Bees have been observed to visit consecutive plants
along a row more frequently than across rows therefore it is
recommended that the majority of hives be placed between
rows rather than along them (DAF 2005). Hives should also be
placed no more than100m away from each other, preferably in
a sunny position in order to take advantage of morning blooms
(McGregor 1976).

Timing

Bees should be introduced when 10% of the crop is in flower
and kept in the crops for about three weeks (QLD.DPI 2009).
Pollination can be delayed at least one week from the first female
flowering without negatively affecting productivity or harvest
time (DAF 2005).

Attractiveness, nutritional value of
pollen and nectar

Melons are moderately attractive to honey bees but the pollen
is deficient as a protein source. For rockmelon and honeydew,
sugar in the nectar ranges from 27 to 36% in hermaphroditic
flowers and 53 to 56% in staminate flowers. Nectar production
has been shown to be greatest in hermaphrodite flowers during
the afternoon (DAF 2005). Honey bee activity is shown to be
enhanced by the use of diet supplements for the bees such as
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sugar syrup and protein cakes. If there is good access to water
then these supplements should be fed to hives during the pollination campaign to boost foraging activity (DAF 2005).

Preparation of bees

Strong colonies should go into melon crops given that the crops
are a poor source of carbohydrate for bees. Therefore some
degree of stimulation may also be required before bees are put in
a crop. This may require either artificial stimulation by feeding
pollen substitutes or supplements (DAF 2005).

Risks

Pesticides: One of the biggest drawbacks of placing bees near any
agricultural crop is the possibility of colonies or field bees being
affected by pesticides. Pesticides should be kept to a minimum
while hives remain on the property. Most poisoning occurs
when pesticides are applied to flowering crops, pastures and
weeds.
It is strongly recommended that growers take the following steps
to prevent or reduce bee losses:

•
•
•
•
•
•

follow the warnings on pesticide container labels
select the least harmful insecticide for bees and spray late in
the afternoon or at night
do not spray in conditions where spray might drift onto
adjacent fields supporting foraging bees
dispose of waste chemical or used containers correctly
always warn nearby beekeepers of your intention to spray in
time for steps to be taken to protect the bees; give at least
two days’ notice
always advise nearby farmers.

Weather

Temperature and rainfall have a marked effect on honey bee
activity. Bee activity is very limited below temperatures of 13oC,
with activity increasing up to around 19oC, above which activity
tends to remain at a relatively high level. Decreases in both
numbers of bees visiting blossoms and the distance from the hive
at which bees forage occur with a decrease in temperature.

Melons
Potential pollination service requirement
for melons in Australia
Optimal use of managed pollination services for melons in
Australia would require a service capacity as indicated in Table 3
below.

Table 3
State

Potential pollination service requirement for melons in Australia
Peak month
Area (ha) total
Average hive
Estimated number of
density (h/ha)*
hives required

VIC

December

423

4

1,692

NSW

December

1,739

4

6,956

QLD

July

4,347

4

17,388

WA

May

1,269

4

5,076

NT

May

548

4

2,192

SA

December

142

4

568

TAS

December

3

4

12

Total

-

8,471

33,884

Notes: Area sourced from ABS 2008 Agricultural Commodities Small Area Data, Australia 2005-06,
flowering times from AMA (2006) and average hive density from DAF (2005).

Page 5

Case Study 21

Pollination Aware

References

AMA. 2006. Australian Melon Association [Online]. Available:
<http://www.melonsaustralia.org.au/>. [Accessed
2009].
AUSTRALIAN BUREAU OF STATISTICS (ABS) 2008. Agricultural Commodities: Small Area Data, Australia, 2005–06
(Reissue), ABS No 7125.0.
BORISS, H., BRUNKE, H. & KREITH, M. 2006. Commodity
Profile: Melons. Agricultural Issues Center, University of
California.
DAF. 2005. ‘Honey bee pollination benefits for crops and
orchards in Western Australia’. [Online]. Department
of Agriculture and Food in Western Australia. Available:
<http://www.agric.wa.gov.au/action/ATOZ?s=8759
02710,term=pollination>. [Accessed 2009].
GRAHAM, M. & GRATTE, H. 2005. ‘Watermelons: growing
and harvesting’. Farmnote. Department of Agriculture,
Western Australia.

MANN, L.K. 1953. ‘Honey Bee Activity in Relation to Pollination and Fruit Set in the Cantaloupe (Cucumis melo)’.
American Journal of Botany, 40: 545–553.
MCGREGOR, S.E. 1976. Insect pollination of cultivated crop plants.
USDA, Tucson, Arizona.
PETO, H.B. 1951. ‘Pollination of cucumbers, watermelons and
cantaloupes’. Iowa State Apiarist Rpt, 1950: 79–87.
QLD.DPI. 2009. Information for Melon growers [Online]. Department of Primary Industries. Available: <http://www2.
dpi.qld.gov.au/thematiclists/11745.html>. [Accessed
2009].
STANGHELLINI, M.S., AMBROSE, J.T. & SCHULTHEIS,
J.R. 1997. ‘The effects of honey bee and bumble bee
pollination on fruit set and abortion of cucumber and
watermelon’. American Bee Journal, 137: 386–391.
WADLOW, R.V. 1970. ‘Pollination of crops in Florida’. In:The
Indispensable Pollinators. Ark. Agr. Ext. Serv. Misc. Pub.
127, pp. 61–63.

KAZAFY, E., TAHA, A. & BAYOUMI, A. 2009. ‘The value of
honey bees (Apis mellifera, L.) as pollinators of summer
seed watermelon (Citrullus lanatus colothynthoides L.) in
Egypt’. Acta Biologica Szegediensis, 53: 33–37.
LEMASSON, M. 1987. ‘Use of the Honeybee (Apis mellifica) in
the Pollination of Gherkins (Cucumis sativus), Melons
(Cucumis melo) and Tomatoes (Lycopersicon esculentum)
Grown in Greenhouses.’ Revue de l’Agriculture, 40(4):
915–924.
This case study was prepared as part of Pollination Aware – The
RealValue of Pollination in Australia, by RC Keogh, APW
Robinson and IJ Mullins, which consolidates the available
information on pollination in Australia at a number of different levels: commodity/industry; regional/state; and national.
Pollination Aware and the accompanying case studies provide
a base for more detailed decision making on the management
of pollination across a broad range of commodities.
The full report and 35 individual case studies are available at
www.rirdc.gov.au.

Page 6

Melons
Notes

Page 7

This project is part of the Pollination Program – a jointly
funded partnership with the Rural Industries Research
and Development Corporation (RIRDC), Horticulture
Australia Limited (HAL) and the Australian Government
Department of Agriculture, Fisheries and Forestry. The
Pollination Program is managed by RIRDC and aims to
secure the pollination of Australia’s horticultural and
agricultural crops into the future on a sustainable and
profitable basis. Research and development in this
program is conducted to raise awareness that will help
protect pollination in Australia.

RIRDC funds for the program are provided by the
Honeybee Research and Development Program, with
industry levies matched by funds provided by the
Australian Government. Funding from HAL for the
program is from the apple and pear, almond, avocado,
cherry, vegetable and summerfruit levies and voluntary
contributions from the dried prune and melon
industries, with matched funds from the Australian
Government.
RIRDC Publication No 10/128
ISBN 978-1-74254-098-6

