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"The management
implications are that
sustainability of these
[sagebrush] eco-
systems will depend on
maintaining or
restoring the perennial
herbaceous species.”

Chambers et al. 2007.
Ecological Monographs
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Hedysarum boreale seed field



Penstemon cyaneus

seed production field



Astragalus filipes



Crepis Asteraceae

(Asteracae)

Balsamorhiza
Chaendctis sagittata

douglasii



Lomatium (3 spp)

Cleome
(2 spp) Penstemon
(2-3 spp)
Sphaeralcea

(3 spp) Eriogonum
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Pseudomasaris pollen Syrphids othieTtiies
wasps at Penstemon at Lomatium

~ bee



Astragalus filipes

Hedysarum
poreale

Phlox longifolia

Balsamorhiza

Eucera
frater



Other plants depend on specialist bees
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Sphaeralcea
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Bees for Farming Native Forbs

Hived honeybees,
useful for

pollinating several
wildflower species

Often not best, but
usually much
better than no
bees



Bees for Farming Native Forbs

Alfalfa leaf-
cutting bees
useful for several
summer-
blooming species
such as Dalea



Other Osmia Osmia sanrafaelae nest in straw

bees can be —
managed to cyanella
pollinate various
Fabaceae,
Asteraceae and
more
Nesting
17,000 progeny shelter
in 2010 withy
nesting

holes



Bees for Farming Native Forbs

Stewardship
of wild bees
that you can’t
manage

May multiply
on other
cultivated
flowering
species



Seed predators (weevils , other beetles)

\WWeevil exit
noele In
Seed of
Hedysarum

€99 Weevils that attack Dalea seed

larvae






larva cocoon

Twig nest of the bee Hoplitis sambuci



>85% of bee

Survival of Megachile rotundata larvae following
species

heating in damp sand
nest in the
ground
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Unburned sage brush beyond fire break track
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Vegetation some years
after wildfire
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Intact | Burned

Bees sampled 40

Plants 71
surveyed Osmia

% Osmia 70% californica

- 54 native bee species in total
- 20 other paired sites in 5 state region
- fire chronosequence of 20 years
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Fates of Bees after Fire

Osmia integra nest



Conclusions for American sage-steppe

Dominant wildflowers need bees for pollination
Cannot predict pollination needs or pollinators

Seed growers need bees
honey bee, sometime cases alfalfa’leaf-cutting bee
managed cavity-nesting native Osmia
wild bees

Ground-nesting bees predominate, sunvive fire
Bee communities need bloom!year after fire
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