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Nutrition for One Bee Colony
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Pollen for 
Protein, Fat, 

Vitamins

Weeping beech 

Fagus sylvatica 
var pendula
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Nutrition for One Bee Colony

Pollen  → 20 kg per year

Nectar → 120 kg per year

Water  →

Data from Seeley 1995  The Wisdom of the Hive



Nectar 
for carbs and 

micronutrients

Nectar droplets
in maple flower

7Acer mono mayrii



Nutrition for One Bee Colony

Pollen  → 20 kg per year

Nectar → 120 kg per year

Water  → 25 litres per year

Data from Seeley 1995  The Wisdom of the Hive





Parts of a Flower 



Types of flowers

• Super bowl

• Open dish

• Tubular 

• Complex (flag)

• Catkins



Super Bowl Flower  Herbaceous Peonies    

Photo by Newstrom-Lloyd



Super 
Bowl
Flower 

Camellia sp. 



Cercis canadensis

Acer mono mayrii

Open dish and Closed (flag)

Cercis sp.



Tubular flower in flax (Phormium)

Photo by Finn Scheele



Catkins in Willow (Salix sp) 

Photo : Jean-Noël Galliot



Oaks (Quercus spp.)  - Range 18% to 22% protein

Q. robur Q. sallicina Q. laeta

Q. canariensis Q. mongolica Q. crassifolia
Photos : Jean-Noël Galliot

© Landcare Research



Why Trees?

More pollen & nectar

• vertical dimension huge

• flowers per sq. m. of ground

• low to no maintenance 

• long-lived



Why Trees?

More pollen & nectar

• vertical dimension huge

• flowers per sq. m. of ground

• low to no maintenance 

• long-lived e.g. 100 yrs



Types of Trees

Wind Pollinated trees

• wind pollinated catkins

• pollen/ovule ratio large

• deciduous drops all leaves

• flower in early spring



Mexican Oak
(Quercus candicans)

Photo : Jean-Noël Galliot

© Landcare Research



Quercus 
candicans

Photo : Jean-Noël Galliot



Box elder  (Acer negundo)

Photo: Jean-Noël Galliot



Box elder  (Acer negundo)

Photo : Jean-Noël Galliot



• Flowers profusely

• But not every year

Fagus sylvatica
var pendula

Weeping beech



Anthers on long filaments and no petals

Weeping Beech Tree



Types of Trees

Insect pollinated trees

• blossom trees

• open dish small flowers

• dense flowers over whole tree

• good foraging platform

• total nectar and pollen high



Malus sieboldii – Apple



Malus sieboldii – Apple



Photinia (Photinia beauverdiana)

Photo : Jean-Noël Galliot



Photinia (Photinia beauverdiana)

Photo : Jean-Noël Galliot



Acer coriaceifolium Yunnan Maple   



Acer coriaceifolium Yunnan Maple 



Flowering Ash (Fraxinus ornus)

Photo : Jean-Noël Galliot



Flowering Ash (Fraxinus ornus)

Photo : Jean-Noël Galliot



Deciduous holly (Ilex macrocarpa)

Photo: Jean-Noël Galliot

© Landcare Research
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Deciduous holly (Ilex macrocarpa)

Photo: Jean-Noël Galliot



Shadbush (Amelanchier canadensis)Shadbush (Amelanchier canadensis)

Photo : Jean-Noël Galliot



Shadbush (Amelanchier canadensis)

Photo : Jean-Noël Galliot



Types of Trees

Animal pollinated trees

• copious nectar production

• huge pollen production

• Australasian trees

• some flower autumn, early spring



Pohutakawa
Animal Pollinated Trees 

Grevillea



Banksia integrifolia



How many trees?

Per hive need xx?

• measure?

• count?

• estimate?



How many flowers to feed one bee?

Flax averages 5 mg pollen/flower  (need 125 to 145 mg)

25 to 30 flowers for 1 bee from egg to adult

44



Cockspur hawthorn (Crataegus crus-galli)

Photo : Jean-Noël Galliot



Answer is …

Limits to planting

• space for planting

• budget for plants and labour

• maintenance time

• too much → swarming?



How many trees?

Per hive add xx?

• Wild Cape -- Bill Savage

• Tawari Apiaries – Barry Foster

• Kintail – James & Mary-Anne Ward



Strategic Planting

• multi-purpose plants

• balanced – no gaps

• targeted – no competition

• low maintenance

• long-lived



Tools for planning

• plant lists (e.g. Riparian)

• flowering calendar

• species diversity chart

• bee forage profile chart

• annual bee forage budget
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STRATEGIC = Fill gaps & ID Target Activity
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Spring to Summer Flowering5
1



Summer to Autumn Flowering5
2



Species Diversity Chart

Number of Species JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY

Leptospermum scoparium Mānuka

1 Pittosporum eugenioides Tarata 1 1 1

2 Pseudopanax arboreus Five-finger 1 1 1

3 Vitex lucens Pūriri 1 1 1 1 1 1

4 Hebe stricta Koromiko 1 1 1 1

5 Coprosma robusta Karangū 1 1

6 Pseudopanax lessonii Houpara 1 1 1

7 Hoheria populnea Houhere 0.5 1 1 0.5

8 Hoheria sexstylosa Houhere 0.5 1 1 0.5

TOTAL (not including target crop) 4 3 4 3 3 1 2 1 1 2 2 3

Target Plant



NUMBER OF TREES JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY

Leptospermum scoparium Mānuka

1 Pittosporum eugenioides Tarata 40 40 40

2 Pseudopanax arboreus Five-finger 35 35 35

3 Vitex lucens Pūriri 20 20 20 20 20 1

4 Hebe stricta Koromiko 100 100 100 100

5 Coprosma robusta Karangū 100 100

6 Pseudopanax lessonii Houpara 30 30 30

7 Hoheria populnea Houhere 40 40 40 40

8 Hoheria sexstylosa Houhere 40 40 40 40

TOTAL (not including target crop) 135 155 255 220 160 40 70 30 30 80 80 81
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Strategic planting = fill in the gaps
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Strategic Planting =  fill in the gaps
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Trees for Bees Online Resources

CURRENT SFF 2016 OUTPUTS

• Bee Pollen Identification Key

• Willow Identification Key

• Bee Flower Catalogue

• Demo Farm Handbooks

– Manuka

– Riparian

– Guide to Planting

NEW SFF 2019  to produce

• More Handbooks

• Design Templates

• Plant Selector Tool

• Flowering Calendar and Charts

• Pollen Identification Expanded

• Bee Flower Catalogue Expanded



Willow interactive key
by David Glenny and Trevor Jones

Manaaki Whenua’s website, https://keys.landcareresearch.co.nz/nzsalix/, 

or by searching for “willow key NZ”. 

• wild and cultivated willows

• 56 species, hybrids, forms, cultivars 

• 2300 images  

• 44 identification features explained

• willow flora for NZ  in prep

https://keys.landcareresearch.co.nz/nzsalix/






What to plant?

Apiary assessment tool

• what pollen bees bringing in?

• apiary foraging area very large

• analyse pollen loads (hive trap)

• analyse pollen in nectar/honey



What flowers are

bees foraging on?

DIY Pollen ID kit

• pollen reference collections

• Ian Raine and Xun Li at GNS
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