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2. Introduction

Approach to the study
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3.  Pollination in Commercial Agriculture and 
Horticulture in Australia

Large scale

Medium scale 
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Micro scale 

Honeybees as commercial pollination agents
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The apiary industry in Australia

Table 3.1 Pollination service provision 2006/07

Proportion 
of honeybee 
businesses 
providing 
pollination 
services (%)

Number of 
businesses 
providing 
pollination 
services 

Number of 
businesses 
receiving 
payment for 
pollination 
services 

Proportion of businesses 
providing pollination serv-
ices that receive payment 
for pollination services (%)

South Australia 52 100 66 66

Tasmania 47 15 15 100

Victoria 39 132 132 100

Queensland 29 107 62 58

Western Australia 35 33 33 100

Southern NSW 26 78 51 65

Northern NSW 4 16 5 32

Total 28 481 363 76
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Pollination services or honey production? – A dilemma for 
commercial apiarists
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Weeks Weeks

Beehive management for crop pollination

before pollinating
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!owering

Hives
placed
in crop

A - Weeks
B - Bee activity

A 

B
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Figure 3.1 Beehive management for crop pollination – a beekeeper’s view (Parker 1989)
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4. Case Studies
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Table 4.1 Commodities which are responsive to pollination

Commodity Group Commodity Group

Pollination required for seed production only (all covered in a single case study)

Asparagus Vegetable Eucalyptus Tree crops

Broccoli Vegetables Garlic Herbs

Carrot Vegetables Gladiolus Cut flowers

Cauliflower Vegetables Onions Vegetables

Chrysanthemums Cut flowers Potato Vegetables

Commodities requiring insect pollination for optimal production (case studies presented for most 
of these)

Almond Nuts Lupin Broadacre

Apple Tree crops Lychee Tree crop

Avocado Tree crops Macadamia Nuts

Blueberry Vine crop Mango Tree crops

Canola Broadacre Melonsb Ground crops

Capsicum Vegetables Nashi Tree crops

Cherry Tree crops Olives Tree crops

Chestnuts Nuts Papaya Tree crops

Chickpea Vegetables Passionfruit Vine crops

Citrus Tree crops Pear Tree crops

Clover Broadacre Persimmons Tree crops

Coconut Tree crops Pistachio Nuts

Cotton Broadacre Pomegranate Tree crops

Cucurbitsa Vegetables Rubusc Vine crops

Custard apple Tree crops Soybean Broadacre

Faba beans Broadacre Strawberries Ground crops

Field peas Broadacre Sugar plum Tree crops

Kiwifruit Vine crops Summerfruitd Tree crops

Legumes Broadacre Sunflowers Broadacre

Lentils Broadacre Table grape Vine crops

Longan Tree crop Tomato Tree crops

Lucerne Broadacre

Commodities depending on pollination by non-biological agents (no case studies prepared)

Barley Broadacre Rice Broadacre

Maize Broadacre Sorghum, Broadacre

Oat Broadacre Wheat Broadacre

Pasture grasses Broadacre
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5. Synthesis
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Table 5.1 Pollination responsiveness of selected crops (as percentage of yield)

Commodity Responsive-
ness (%)

Commodity Responsive-
ness(%)

Commodity Responsive-
ness (%)

Tree crops Ground crops Seed 
production

Almond 100 Peanuts 10 Beans 10

Apple 100 Broccoli 100

Apricot 70 Broadacre crops Brussel 
sprouts

100

Avocado 100 Canola 15 Cabbage 100

Cherries 90 Cotton 10 Canola seed 100

Citrusa 0–80 Soybeans 10–60 Carrot 100

Grapefruit 80 Sunflower a 30–100 Cauliflower 100

Lemon & lime 20 Celery 100

Macadamia 90 Vine crops Clover 100

Mandarin 30 Blueberry 100 Lucerne 100

Mango 90 Cucumber 100 Mustard 100

Nectarine 60 Kiwi 80 Onions 100

Orange 30 Pumpkin 100

Papaya 20 Rockmelon 100

Peach 60 Squash 10

Peara 50–100 Watermelon 70

Plum & prune 70

Page  32



Pollination dependence or responsiveness 

Potential demand for pollination services

Methodology
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Table 5.2 Hive density (number of hives per hectare) recommended for e!cient pollination of 
selected crops, densities used in calculations of pollination service demand*

Commodity No of hives 
per hectare 

Commodity No of hives 
per hectare

Commodity No of hives 
per hectare

Tree crops Broadacre crops Seed produc-
tion

Almond 6 Canola 0.5 Beans 11

Apple 3 Cotton 0.6 Broccoli 11

Apricot 3 Soybeans 4 Brussel sprouts 11

Avocado 3 Sunflower 4 Cabbage 11

Cherries 3 Lucerne 4 Carrot 11

Citrus 1 Cauliflower 11

Macadamia 7 Vine crops Celery 11

Mango 12 Blueberry 3 Clover 3

Nectarine 2 Cucurbits 4 Mustard 11

Papaya 3 Kiwifruit 6 Onions 11

Peach 2 Melons 3

Pear 3

Plum & prune 3

* References for optimal hive number per hectare can be found in respective case studies for each commodity.

Table 5.3(a) Potential demand for pollination services in Australia (area in hectares of bee-
pollination responsive crops requiring pollination in each month derived from 
2005/06 ABS Census)

State Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total

ACT 6 7 1 14

NSW 1449 68633 107940 97626 6665 5371 20617 308301

NT 70 3 612 2111 17 51 70 2935

Qld 7793 2717 8392 1205 4347 10398 5899 46831 1845 9548 98974

SA 108 105 4530 74318 19095 3134 3530 16142 120961

Tas 497 103 151 2038 910 122 3821

Vic 3780 145 7674 102004 24898 10859 1949 1261 152569

WA 186 1269 219311 57802 2319 481 1477 282844

Total 13883 2970 68633 8392 1881 1205 16551 514080 207588 71862 14137 49237 970418
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Table 5.3(b) Potential demand for pollination services in Australia (number of hives required at 
optimal stocking densities based on 2005/06 ABS Census)

State Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

ACT 3 18 3

NSW 5668 274532 109341 176284 22688 5599 83683

NT 280 12 1836 25334 52 51 300

QLD 31172 10868 33568 21690 13041 50832 54732 78333 1845 37198

SA 324 420 27178 38195 40728 9907 10193 64426

TAS 5467 252 452 5667 2855 485

VIC 14972 580 46043 61968 57842 33125 2502 6497

WA 558 3807 110799 127268 7001 498 6244

Total 58441 11880 274532 33568 5643 21690 86262 371388 482657 156775 23543 198833

Limitations of the data
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Issues arising

Quality and relevance of information available to Australia’s pollination and apiary indus-
tries

Interest in and awareness of the importance of pollination amongst potentially affected 
parties in Australia 
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Adequacy of levels of pollination currently being achieved in Australian agriculture and 
horticulture
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Potential demand for pollination services in Australia 
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Seasonality of demand for pollination services and honey production in Australia 

F igure 5.1 Monthly potential pollination demand and monthly honey deliveries  Source: Various Austra ian honey industries 2009.

Figure 5.1 Monthly potential pollination demand and monthly honey deliveries

The Australian apiary industry in a high pollination scenario
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Quality assurance for pollination services

Adequacy of and competition for floral resources in a high pollination scenario
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Enhancing the contribution to pollination from non-honeybee 
pollination agents

Conclusions
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Appendix 1. Case Studies

Case studies used for the report:

Individual case studies are on the RIRDC website at:  
http://www.rirdc.gov.au/programs/established-rural-industries/pollination/pollination_home.cfm
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Crops not pollinated by honeybees
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Appendix 2. Maps of Pollination Demand by 
Month and by Statistical Local Area (SLA)

Source: (ABS) 2008. Agricultural Commodities: Small Area Data, Australia, 2005-06
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Appendix 3. Tables of Calculated Pollination 
Requirements by Month and by State

Source: (ABS) 2008. Agricultural Commodities: Small Area Data, Australia, 2005-06

January State Capsicums Cucurbits Soybeans Tomatoes Vegetables for seed Grand Total

New South Wales 384 5284 5668

Northern Territory 280 280

Queensland 31172 31172

South Australia 324 324

Tasmania 5467 5467

Victoria 444 1536 12992 14972

Western Australia 558 558

Grand Total 1710 1536 31452 18276 5467 58441

February State Sun!ower Tomatoes Grand Total

Northern Territory 12 12

Queensland 10868 10868

South Australia 420 420

Victoria 580 580

Grand Total 580 11300 11880

March State Sun!ower Grand total 

New South Wales 274532 274532

Grand Total 274532 274532

April State Sun!ower Grand total 

Queensland 33568 33568

Grand total 33568 33568

May State Melons Grand Total

Northern Territory 1836 1836

Western Australia 3807 3807

Grand Total 5643 5643

June State Strawberries Grand Total

Queensland 21690 21690

Grand Total 21690 21690
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July State Almonds Melons Grand Total

South Australia 27178 27178

Victoria 46043 46043

Queensland 13041 13041

Grand Total 73222 13041 86263

August State Almonds Apricots Avocados Canola Macadamias Nectarine Peaches 

Plums 

and 

prunes Grand Total

Australian Capital 

Territory 3 3

New South Wales 8804 48595 45067 1681 1636 3558 109341

Queensland 173 14090 226 36343 50832

South Australia 36865 531 338 460 38195

Tasmania 37 79 136 252

Victoria 47742 4936 5729 3561 61968

Western Australia 109274 955 571 110799

Grand Total 8804 173 14090 242703 81410 8141 8353 7714 371388

September State Apple Apricots Avocados Blueberries Canola Cotton 

Macad-

amias Mangoes 

Plums 

and 

prunes

Straw-

berries 

Grand 

Total

Australian 

Capital 

Territory 15 3 18

New South 

Wales 4489 1536 48595 118479 2016 1170 176284

Northern 

Territory 0 25334 25334

Queensland 4974 226 49532 54732

South 

Australia 1583 30 36865 2250 40728

Tasmania 452 452

Victoria 1328 348 47742 8424 57842

Western 

Australia 4074 3 109274 14 7664 2946 3294 127268

Grand Total 4989 452 11474 1917 242703 118479 14 84545 2946 15138 482657
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October State Apple Apricots

Blue-

berries Canola Cherries Cotton Cucurbits 

Kiwi 

fruit Nashi Papaya Pear

Grand 

Total

Australian 

Capital 

Territory 0 3 3

New South 

Wales 7818 235 3967 9984 396 21 267 22688

Northern 

Territory 52 0 52

Queens-

land 54 77837 222 1 219 78333

South 

Australia 4317 1115 1594 1928 48 80 825 9907

Tasmania 4689 84 892 2 5667

Victoria 13986 2108 2683 1098 1256 11994 33125

Western 

Australia 5121 206 238 90 80 0 1266 7001

Grand Total 35931 3664 84 892 8537 77837 11912 1854 1438 53 14574 156775

November State Cherries Citrus Papaya Raspberries Sun!ower 

Vegetables 

for seed Grand Total

New South Wales 5296 69 234 5599

Northern Territory 51 51

Queensland 1845 1845

South Australia 2617 36 1380 6160 10193

Tasmania 2481 374 2855

Victoria 1791 711 2502

Western Australia 476 23 498

Grand Total 2481 12076 69 1377 1380 6160 23543

December State Capsicums Cucurbits Melons Lucerne Soybeans Tomatoes 

Vegetables 

for seed Grand Total

New South Wales 5217 12000 61824 4642 83683

Northern Territory 24 232 44 300

Queensland 6132 29416 1650 37198

South Australia 426 64000 64426

Tasmania 452 9 24 485

Victoria 1269 2280 2948 6497

Western Australia 4316 1400 528 6244

Grand Total 6156 34416 6921 76000 64104 1424 9812 198833
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State Jan Feb March April May June July August Sept October Nov Dec Total

Australian 

Capital 

Territory 3 18 3 23

New South 

Wales 5668 274532 109341 176284 22688 5599 83683 677795

Northern 

Territory 280 12 1836 25334 52 51 300 27865

Queensland 31172 10868 21690 13041 50832 54732 78333 1845 37198 299710

Queensland 33568 33568

South 

Australia 324 420 27178 38195 40728 9907 10193 64426 191371

Tasmania 5467 5467

Tasmania 252 452 5667 2855 485 9710

Victoria 14972 580 46043 61968 57842 33125 2502 6497 223528

Western 

Australia 558 3807 110799 127268 7001 498 6244 256175

Grand Total 58441 11880 274532 33568 5643 21690 86262 371388 482657 156775 23543 198833 1725213
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Pollination Aware – The Real Value of Pollination in 
Australia consolidates the available information on 
pollination in Australia at a number of di!erent levels: 
commodity/industry; regional/state; and national. 

This report, including 35 case studies describing 
individual crops and commodities, provides a base for 
more detailed decision making on the management of 
pollination across a broad range of commodities.  

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 
pro"table 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.
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