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Today’s  Topics  

T he A B C  P ollination R es earc h P rogram 
C hris  Heintz 

 
A lmond/B ee Dynamic s  for B loom 2012 
Dan C ummings  

 
L and Us e in the Northern G reat P lains  and 
A lmond P ollination 
Dr. Ned E ulis s , US G S  



A B C  pollination res earc h:  s inc e 1976.   $1.88 M 



P ollination F unding His tory  ‘07- ‘11 

2007     $185,678 
2008   $203,744 
2009   $123,427 
2010   $128,450 
2011     $102,909 



A B C  P ollination R es earch  - C urrent 

Honey B ee S toc k Improvement P rogram 
 S ue C obey    $21,020  

G ermplas m for Honey B ee B reeding 
 S teve S heppard  $20,629  

F ormation of a Tec h Trans fer Team - G enetic s  
 S us an Donahue  $20,000  

R NA interferenc e for Varroa C ontrol 
 Zac h Huang   $17,960  

On-line L earning for C olony E valuation 
 S hannon Mueller $ 3,300  

P es tic ides  – New Opportunities  
 T B D      $20,000    



K eys  to Healthy B ees  in A lmonds  

  C alifornia S tate B eekeepers  A s s oc iation S urvey 
 
           A lmond P ollination  
                Average R ental F ee 

     
    2006        $ 138 
    2007        $ 142 
    2008        $ 148 
    2009        $ 157 
    2010        $ 151 
     



S pec ialty C rop B loc k G rants  are Targeting B ee Management 



www.P rojectA pis m.org 



K eys  to Healthy B ees  in A lmonds  

Vis it the PA m booth in the P ollination P avilion 
      
P ic k up a c opy of B MP s  
for A lmond G rowers  
renting bees  



P ollination Update 



Honey B ee Health and S upply 
Dan C ummings  









B lue Orchard B ees  

A lone and W/Honey B ees  

S ens itive to F ungic ides  

P ropagation 

R egional S ourc es  

C os t 



S elf F ertile A lmonds  

C alifornia Variety 

P ollen Trans fer 

B ee S toc king R ates  

C ompetitive Yields  

S ingle P as s  Harves t 



B ee R es earch 

A B C  &  PA m. 
Varroa Mite 
Nos ema 
Virus  
Nutrition 



A lmond B loom 2011 

2,600 lbs. per Acre 
1.95 Billion lbs. 
 



L a Nina 



 Influence of Agricultural Land Cover 
Trends in the Northern Great Plains on 
Almond Pollination 

U.S. Department of the Interior 
U.S. Geological Survey 

N.H. Euliss, Jr., J.S. Pettis, M. Spivak, A. Gallant,  
M. Smart, N. Rice, Z. Browning, and J. Miller 



Why the Northern Great Plains? 

• Bees that spend the summer in the Northern Great Plains 
pollinate up to 80% of our nation’s crops  

• This region is the most important area in the nation for  
     honey production, especially North Dakota 

• The nutrition derived from the landscapes in the Northern  
     Great Plains, especially pollen, determines the overall health  
     of honey bee colonies shipped throughout the country to  
     pollinate crops 

• The Region provides essential nutrients for “winter” bees 



USGS       Ned H. Euliss Jr., Alisa Gallant 
         
USDA-ARS  Jeff Pettis, Nathan Rice, Bee   
   Research Laboratory 
 
Univ. Minnesota  Marla Spivak, Dept. of Entomology 
   Mathew Smart, PhD Candidate 
 
Industry  Zac Browning (Browning Honey),  
   John Miller (Miller Honey) 

Interdisciplinary Team 

 
Collaborators:  Skip Hyberg, USDA-FSA 
   Kim Hanson, U.S. Fish and Wildlife Service 



Can we develop models useful for 
informing decisions on how 
alternate land use and climate will 
affect honey bees?  

• Within a context that simultaneously considers  
     multiple ecosystem services to inform trade-off  
     decisions 
• Spatially explicit 

• Scalable from plot to landscape to better inform  
    decisions 



Ecosystem Services 

Groundwater 
Recharge 

Flood Water  
Storage 

Pollination 

Carbon  
Sequestration 

Sediment  
Retention 

Food and Fiber 
Production 

Biodiversity Water Quality  
Improvement 
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A Habitat Based Monitoring and Modeling Approach 
is a Requisite for Success 



Flowering trees and shrubs are early-
season sources Canola is a source by June 

Native grasslands and 
Conservation Reserve Program 

(CRP) lands rich in legumes 
provide sustenance from late 
June to the end of the season 

Second-crop alfalfa is available from mid-July 
through the end of the season 

Oilseed sunflowers trail alfalfa by a week and 
help carry bees through the end of August. 



An idealized bee neighborhood 

“Recipe” by Zac Browning, 
4th-generation beekeeper and Past 

President of the American Beekeeping Federation 

Rapid prototype landscape model for honey bees 



Wetlands 
Flowering Trees & 
Shrubs, Shelter 

Shelterbelt 

Alfalfa Hayland 

Canola 

Legume-rich CRP Land 

Other crops 

Oil Sunflowers 

100 Beehives 

An idealized bee neighborhood in North Dakota 



Rapid prototype model:  Use available data 

Annual land cover/use 
(NASS, GAP, NLCD) 

Road access 
(BTS, USGS road dist.) 

Conservation lands 
(CRP, PAD) 

Wetlands/water 
(NWI, NLCD, GAP) 

Algorithm to test where 
landscape meets recipe 

criteria 

Annual maps of 
suitable locations for 

hives 



Where are there good landscapes for 
bees in North Dakota? 



Prototype Results 

(examples provided for cropping patterns in 2002) 



Locations in North Dakota that could have supported hives in 2002 if the local 
grasslands were sufficiently rich in legumes and other flowering plants (yellow 
dots highlight contribution of CRP lands). 





But . . .  

Are we on target? 



Registered bee yard 
locations in North 

Dakota in 2006 

Locations estimated as 
suitable for 100 hives in 
2002 

1. Compare our results with registered quarter sections. 



2. Retrospective analysis of landscape configuration vs. honey yield 



A number of bee yards have been among those producing both the highest 
and the lowest annual yields of honey in different years. 

We hypothesize that changes in crop types 
(or other land cover) over time can explain 
much of the temporal performance of these 

yards. 

FSA records of actual crop types grown 
in fields surrounding selected bee yards 
will allow us to test this hypothesis. 

2. Retrospective analysis of landscape configuration vs. honey yield 



124 lbs of honey 
1985 

193 lbs of honey 
1993 

95 lbs of honey 
2009 

Soybean 

Land-use 

Tame Grass (no farm use) 
Native Prairie 
CRP Buckwheat 

Canola 

Clover 

Sorghum 
Corn 

Fallow 
Wetland 

Ditch/Farm/Shelterbelt 

Small Grain 

Potato Grass Hay 
Grass Pasture 
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Horsehead Lake, 
 Kidder County 

The image to the 
right was 
acquired over 
part of North 
Dakota in 2002. 

Dead or no 
vegetation 

Vigorous 
vegetation 

May June July Aug Sep 



3. Field test landscape configuration vs. honey yield and bee health. 

 

Windshield survey of 
surrounding crops. 

Analyze types of pollen collected, 
honey yield, and health status of 
honey bees, native bees, pollen 
collected, and health. 

Agriculture crops - no value to honey bees 

Grassland - value to honey bees varies 
Agriculture crops - valuable to honey bees 

Wetland - value to honey bees varies 



Six locations established for study, Summer 2009 

High Floral Diversity sites 
Low Floral Diversity sites 
48 hives per location;  
288 hives total 



Monitor pollen 
• Quantity 
• Protein content 
• Pesticide load 

Effects of summer / fall nutrition 
on colony survival in the Midwest 



Bee Yard 3 
Low Performing 

24.56 lbs of honey in 2009 

Agriculture crops - no value to honeybees 

Grassland - value to honeybees varies 
Agriculture crops - valuable to honeybees 

Wetland - value to honeybees varies 
Honeybee yard 

Lower 
Value 

Higher 
Value 



Bee Yard 2 
High Performing 

68.12 lbs of honey in 2009 

Agriculture crops - no value to honeybees 

Grassland - value to honeybees varies 
Agriculture crops - valuable to honeybees 

Wetland - value to honeybees varies 
Honeybee yard 

Lower 
Value 

Higher 
Value 



Honey Bees Sample the Plant Community Very Efficiently!  
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Bee Friendly Landcover  (%) 

r = .94  
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Nutritional and immune status of 
honey bees in varying landscapes 

Matthew Smart 
University of Minnesota 



So, how do land-use decisions in the Plains affect 

pollination of crops elsewhere in the U.S. ?? 



Seasonal 
landscape 
condition 
(weather) 

Honey 
production 

rates 

Bee 
nutritional 

status 

Landscape 
(neighborhood) 

suitability 

Bee scales 
Local services 

National services 

Post-season 
colony 

condition 



1.5 Million honey bee colonies needed just to support the almond 
industry  



Honey bee colony decline  
 
• Presently 

approximately 2.5 
million managed 
honey bee colonies 
nationally 

vanEngelsdorp and Meixner 2010 

Year % losses 

2006-07 31.0 
2007-08 36.0 
2008-09 28.6 
2009-10 34.4 
2010-11 30.0 

vanEngelsdorp et al. 2010, 2011 

 



B ac kground:  almond pollination 

C A A lmond B oard 
predic ts  >800,000 
bearing ac res  of 
almonds  by 2012 

• 2.5 c olonies /ac re = 
2,000,000 c olonies  needed 
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“No bees, no nuts” – M. Spivak 



B ackground:  almond pollination 
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Average fee/colony ~ $150 over recent years  





Push for U.S. to gain 
energy independence 

• Commodity prices for 
biofuel crops  ↑ 

• Price for traditional fuel 
at the pump    ↑ 

World oil and 
petroleum 
availability 
and prices 

World oil and 
petroleum 
availability 
and prices 

GLOBAL DRIVER 

Corn ethanol plant Corn ethanol plant 

Biofuels as source of 
alternative energy 

Photo: D. Hendee, Omaha  
World-Herald, July 27, 2008  

New loss of native prairie 
New draining of 
wetlands 

Photo: AGREM.com, accessed  
Nov. 26, 2008  

                 LOCAL RESPONSE                 

Expiring CRP 
Acres (2007) 

Increase corn 
acreage in 2007 

Conversion 

REGIONAL and NATIONAL SIGNALS 
of CHANGE 

Energy 
  independence  
    as a driver of  
              local habitat loss 



The ability to consider the big picture for pollinators is important to inform 
decisions affecting the agricultural industry and the environment because it 
provides a means to project and plan for potential effects from: 

Climate or other global change 

Changes in agricultural or conservation programs, 
policies, or other incentives 

Loss of pollinators 

Changes in land management practices 



-8

-6

-4

-2

0

2

4

6

8
19

79
 

19
82

 

19
85

 

19
88

 

19
91

 

19
94

 

19
97

 

20
00

 

20
03

 

20
06

 

20
09

 

Colony Collapse 
Disorder 
Outbreak 

CRP 
Begins 

Pa
lm

er
 D

ro
ug

ht
 S

ev
er

ity
 In

de
x 

Widespread Honeybee Mortality  
(Fluvalinate Resistance) 

r = 0.63 

ND Honey 
Production 

USFWS  
Waterfowl Index 

0 

6 

4 

2 

8 

N
um

be
r o

f D
uc

ks
 (m

ill
io

ns
) 

Po
un

ds
 o

f H
on

ey
 (m

ill
io

ns
) 40 

20 

10 

30 



Questions 
 



A lion:  A New P re-E mergenc e  
Herbic ide for Tree Nuts  



A lion:  A New  
P re-E mergence  

Herbic ide for Tree Nuts  

Moderator: Richard Waycott, ABC 
 
 
Presenters: 
 
Jerome Kovar, Bayer CropScience 
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trademarks of Bayer or the respective brand owner. Always read and follow label instructions. Not all products are registered in all states.  
For additional product information call toll-free 1-866-99-BAYER (1-866-992-2937) or visit our  website at www.BayerCropScience.us 

A lion P roduct Overview 

 What is  A lion?  
 
 How to us e A lion?  
 
 When to us e A lion?  
 
 Why us e A lion?  
 

Alion 



Alion 



Bayer (reg’d) and the Bayer Cross (reg’d) are trademarks of Bayer. Additional trademarks and/or logos used in this presentation are the 
trademarks of Bayer or the respective brand owner. Always read and follow label instructions. Not all products are registered in all states.  
For additional product information call toll-free 1-866-99-BAYER (1-866-992-2937) or visit our  website at www.BayerCropScience.us 

A lion in B rief 

L onger-las ting A lion™  herbic ide provides  a new 
s olution for pre-emergenc e c ontrol of weeds . 

 Broad-spectrum control of grass and 
broadleaf weeds  

 
 Longer lasting – Over six months of 

weed control  
 
 New & Unique chemistry 

 New mode of action, group 29 
 Controls glyphosate-resistant weeds 
 

 Excellent Crop safety 
 



Bayer (reg’d) and the Bayer Cross (reg’d) are trademarks of Bayer. Additional trademarks and/or logos used in this presentation are the 
trademarks of Bayer or the respective brand owner. Always read and follow label instructions. Not all products are registered in all states.  
For additional product information call toll-free 1-866-99-BAYER (1-866-992-2937) or visit our  website at www.BayerCropScience.us 

 
A lion - Mode of A c tion  

C ellulos e-B ios ynthes is  Inhibitor (C B I)  

C urrently 2 other C B Is  c ommerc ially available 
• Is oxaben (G allery/Trellis ) 

• Dichlobenil (C as oron) 

C B Is  are generally us ed preemergent  

G enerally little effec t on developed leaves  and tis s ues   

No known res is tanc e in North A meric a 

Indaziflam (A lion) is  the mos t effec tive C B I dis c overed 
and different from other C B Is  

• WS S A group 29, HR AC  group L  



Bayer (reg’d) and the Bayer Cross (reg’d) are trademarks of Bayer. Additional trademarks and/or logos used in this presentation are the 
trademarks of Bayer or the respective brand owner. Always read and follow label instructions. Not all products are registered in all states.  
For additional product information call toll-free 1-866-99-BAYER (1-866-992-2937) or visit our  website at www.BayerCropScience.us 

Cellulose Biosynthesis Inhibitor (CBI) 
Inhibits meristematic growth (generation of new cells) 
in developing roots once the hypocotyl/radicle begins 
to grow thus preventing root development from    
annual weed seeds 

Alion 

How Does Alion Work? 
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Weeds planted 2.4 inches deep 

Influence of Water/S oil Mois ture 

Demonstrates the importance of incorporating water after an Alion application.  
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P hys ical &  C hemical P roperties  

L ow vapor pres s ure 
-will not vaporize from the s oil 

 

L ow to medium s oil s orption 
-at the dividing point for low to medium mobility. 

 

L ow water s olubility 
-norflurazon ~ 10X more s oluble 

 

L ow potential for c ontamination of groundwater 



Bayer (reg’d) and the Bayer Cross (reg’d) are trademarks of Bayer. Additional trademarks and/or logos used in this presentation are the 
trademarks of Bayer or the respective brand owner. Always read and follow label instructions. Not all products are registered in all states.  
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Human Safety Assessment 
 CAUTION signal word on label 
  No evidence of toxicity / developmental effects 
  No evidence of carcinogenicity 
 
Environmental Safety Assessment 
 Low risk to mammals and aquatic invertebrates and fish 
  Potential risk to aquatic weeds from surface water runoff 
  Low risk for leaching into ground water = low potential for groundwater 
    contamination 

Excellent Environmental Profile 



Bayer (reg’d) and the Bayer Cross (reg’d) are trademarks of Bayer. Additional trademarks and/or logos used in this presentation are the 
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 Over 900 field trials that 
BCS has conducted over 
8 years confirms longer 
lasting control with Alion 
vs leading competitive 
products 

Longer Lasting Control of  
Grass/Broadleaf Weeds 
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Alion 
5 oz 

Chateau + Prowl 
12 oz + 5 pt 

Both Applied with Rely 

Alion vs Competition – 6 MAT 



Weeds  C ontrolled 

67 

28 



Bayer (reg’d) and the Bayer Cross (reg’d) are trademarks of Bayer. Additional trademarks and/or logos used in this presentation are the 
trademarks of Bayer or the respective brand owner. Always read and follow label instructions. Not all products are registered in all states.  
For additional product information call toll-free 1-866-99-BAYER (1-866-992-2937) or visit our  website at www.BayerCropScience.us 

C rop S afety and MR L  P os ition 

A lion herbic ide offers  exc ellent c rop s afety  
for peac e of mind.  
• Approximately 400 U.S . trials  conducted demons trate 

Alion can be us ed effectively and s afely when applied 
according to label directions . 

 Alion MRL Position  
• No measurable residues in any food commodity  

• Except almond hulls (0.15 ppm)  
• Therefore there are no current plans to establish 

import MRLs in export countries 
• Since there has been no measurable residues, 

importation of treated commodities should not be a 
problem in any country.  
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  Packaging: 
 32 oz containers 
 6.4 (bdcst) treated acres at 5 oz/ac 

Application Rates for  
Tree Nuts and Pistachio 
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A lion Us e in Tree Nuts  

 R emove heavy weed or c rop debris  prior to applic ation  
 Minimum s pray volume:  10 gallon / A c  (25 gpa) 
 Avoid applic ations  within 25 feet of ponds , lakes , 

rivers , s treams , wetlands , and habitat c ontaining 
aquatic  and s emi-aquatic  plants  

 Avoid direc t or indirec t s pray c ontac t with c rop foliage, 
green bark, roots  or fruit as  it may c aus e loc alized 
c rop injury 

 14 day P HI 
 12 hour R E I 
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G eneral Information 

Tankmixing F lexibility:  
• May be applied with other P R E  or P OS T  herbic ides  
• Tankmix with non-s elec tive for c ontrol of emerged 

weeds  
  

 

 A lionT M Herbic ide Tank Mix G uidelines :  

• A dd dry c ompatibility agents  (A MS , UA N) 
• A dd dry herbic ide produc ts  
• A dd A lion S C  (ens ure thoroughly mixed) 
• A dd E C  produc ts  (R ely, glyphos ate) 
• A djuvants  (MS O, E S O, etc .)  
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Why us e A lion?  

L onger las ting c ontrol (4 to 6 months  or s ometimes  longer) 
B road S pec trum c ontrol of gras s  and broadleaf weeds  
New and Unique c hemis try 
L ow Dos e R ate:   5.0 fl.oz/ac re  
S afe to handle and for the environment 
E xc ellent c rop s afety on es tablis hed trees  
F lexible in A pplic ation timing  
Tank-mix F lexibility 
 



Cleaner. Longer. 
ALION 

 
Thank You 
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