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Long term trends Iin bee pollinated crops

Production (108 Mt)

Production deficit (%)

Aizen et al. (2009) How much does agriculture depend on pollinators? Lessons from long-term trends in crop
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Movement of honeybees for pollination in USA

e November-Jan
1.1 million colonies
moved to CA.
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Current status of colonies in USA

U.S. Honeybee Colonies
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Source: USDA NASS Honey Production Report



Pollination Supply vs. Demand: Overwinter Colony Loss

Average 30.6% vs. Acceptable 15%

Percent Overwinter Colony Loss
40

35

30 -

25

20 -

15

10 -

% colony mortality

2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 201213

Source: Apiary Inspectors of America and USDA-ARS Beltsville Lab



Challenges facing honey bees

disease

parasites pesticides

flowerless
landscapes

moncultures

Poor nutrition after M. Spivak
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Integrated Crop Pollination

e Strategy to bolster pollinators and support sustainable yield
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Integrated approaches




Wild bees contribute to crop and other pollination

* Many native species are
very efficient crop
pollinators

e Often more effective than
honey bees on a per visit
basis

e BUT numbers of
individuals are also key!




Alternative managed pollinators

e High quality
» Pesticide Free

3
________

« Bumble bee
pollinated



Alternative managed pollinators




Alternative managed pollinators




Combining native bees and honey bees

« The presence of wild bees

 Honey bee pollination effectiveness and
fruit set are greater when wild bees are
present




Wild bees make honey bees better pollinators

Single visit pollination Fruit set
by honey bees
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Enhancing habitat for bees
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Restoring floral resources for
Pollinators in Agricultural Landscapes




Selecting & evaluating flowering plants for bee conservation

Plant material
Regionally relevant Technology transfer
Pollinator response

Seed available Demonstration sites

Cost effective Attractive Early adopters
_ Rewarding
Perennial/annual Economics
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Plant selection tools

1. List of interactions
* Bees x Plant
» Which plants do the bees
visit
2. Bees flight seasons
* When are different bee
species active?
3. Flowering seasons

 When do the different plants
flower?




Selection approach == Results

69 candidate plant species
in the data set.

e Select number of plants
species 5,10,15, etc. ..

e Maximize bee richness for
that number of plants

e Genetic “optimization”
algorithm
 Non-linear response
— 10 plants — 88 spp. 70%
— 15 plants — 94 spp. 74%

total bee species = 129
120

hoa vichimwace

Questions: R

4
4

If cost limited choice to 19/6Iant species,
which 10 would suppor;/gsatest bee
diversity ? /

y / Cost

R
Our best gtarting guess
R

How many,p’Tant species are required to

achieve 80% of total bee species in the
regio,naﬂ pool ?
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# plant species used




Best performing plants

,,L‘,d!'f,, < 5T | JIF o . NP i L\, o A
LACY PHACELIA: ARROYO LUPINE: CHICK LUPINE: CALIFORNIA POPPY:
annual annual annual perennial
Spring Early spring Late Spring-summer

spring/summer

: VINEGAR WEED: VALLEY GUM PLANT:
perennial annual perennial annual perennial
Early summer Summer Summer -fall Late summer Summer - fall

CALIFORNIA PHACELIA: BOLANDER’'S SUNFLOWER:



6 x 400 m strips adjacent
watermelon fields

» Control margins

1. Quantify flower density

2. Sample flower visitors over
the season for diversity and
abundance

3. Measure fruit set on the crop




Testing plant benefits for bees




Wildflower strips enhance native pollinators

Wildflower strips increased
e Species 6 times higher

« Abundance 13 times higher

47 total bee species
32 unique to enhanced
borders

Natural floral-diverse border
26 unique to enhanced
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Tools for producers and land managers

ASESSING THE POLLINATION OF YOUR |

2.) Calculations

Once you have completed ten 1 minute observations and
in the table:

For each bee type, add up the numbers in each column
total for each type of bee in the “TOTAL visits” row A v
of the flower visitation rate by each type of bee in your

In each column in row C “% pollen deposition”, mult]
column in row A “TOTAL visits” and row B “Single visit
you the percent of the pollen necessary for a flower to
group, given how often they visit the watermelon flowsg

DATA SHEET : WESTERN U.S.A

E

Site Name 1] “_l] rgj ms Date .JJ# 2 b} -201\3
Start Time ]ﬂ End Time _IE Observar Sﬂ'h 'H-g
Tatal visits during 1 minute sbservation by each bee type
Each row below is for a 1 minute Heney bee T Wamvetee | Wativebes Mative bee
chservation of a group of 5 flowers large senall green
Observation 1 3 5 5 | &
Observation 2 a 3 3 5
observtions £ 0 3 b
Dbservation 4 8] 7 4 | =]
__Dtrser'.-atlnn 5_ f:, i g_ 1,
| Obsenvation & | | 3 3
e 3 3 n 7
Observation 8 - g O 0 0
Observation 9 . 5 4 y
Dbservation 10 _S a 4 &
umeion i 0rmcan | 9O | 23 | 35 | 3)
B: *Single visit % pollen deposition™ .
{% of pollen deposition per visit 062 L13 0.26 113
needed to produce a fruit)
(st crmnresiite. | 30,70 | Q486 | 410 | 35,03
_prudl.-w afruit by each bes group) oy | #: ~
g

D= surm of C: “Farm level pollination”™

sufficlent pollnation to set a fruit)

% pollen degosition needed o produce a frult provided by
pallinators in your faom (z100% means sach flower receives

v

31.69




Tools for producers and land managers

) SHARE EMAIL = PRINT &= SITE MAP Enter Search Terms

University of California, Agriculture and Natural Resaurces »
- - n, —_

Honey Plants of California e =

Home
Alameda County
Table Test
Ed# Page Content | | Ed# Page Properties
Datastore
Flower
Table Test BK od Drought Tolerance Honey Value Honey Color Pollen Value o Drought Tolerance Honey Value Honey Colo
Variable, tly fight ; . Variable, tly &

Search By County ND Major a:::;re MMOSLY %9 Minor ND ND Major a;r;aere MOSTy
Contact Us low Questionable ..... Questionable ND low Questionable

low ND ND ND low ND ND

moderate Minor Amber Minor ND moderate Minor Amber

; Fairt
FokSy White Minor ND moderate oy White

important important
Fairly Fairly
important important
low Minor Light amber Minor purple Minor Light amber
Fairly : e ) Fairly
important Light amber, greenish Minor ND ND important

moderate Minor major Orange moderate Minor

high ND ND yellow high ND

low Questionable Questionable ND low Questionable
nber ND Minor Light amber Important ND ND Minor Light amber
Fairly Fairly
important important
moderate Minor Amber Minor ND moderate Minor Amber
Fairly = Fairly
important o it e Mo important
moderate Minor Water white Minor moderate Minor Water white
ND Minor major ND ND Minor
low Minor white Variable low Minor White
Fairly Fairly
important important
high ND (blank) ND ND (blank)

Zinhu Light amber to amber Important ki
] L
important 9 P important

moderate

low White to light amber Minor red low White to light ambe

Light amber, greeni

ND

ND White to light ambe

White to light amber Negligible ND ND

ND Dark

ND Light amber, greenish Minor ND Light amber, greeni

ND Light amber to amb




Integrated Crop Pollination

e Recognizing farming context where alternatives are
valuable
* Honey bees
* Managed alternative bees
* Wild populations

o Capitalizing on interactions among bee species

e Enhancing habitat to support bees
e Diverse, robust populations Managed and Wild bees
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