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What’s 
the 

problem?



Image: Jasper County; Anna MacDonald

Grassland Birds in decline
• 31 species in North America
• 74% of species in decline
• Habitat loss and pesticide exposure
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Image: Jasper County; Anna MacDonald

North America Bees in decline
• 4000 species in North America
• 8 species listed as endangered
• Annual honey bee losses > 30%
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Goulson et al. 2015 Science

https://bugguide.net/user/view/24312


Agriculturally dominated landscape
Green = land used for agriculture



Image: Sac Co., Tim Youngquist



Image: Boone Co.; Todd Ontl





Is there a 
solution?
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Where can we practice
PRODUCTION & CONSERVATION

at the same time?
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Image: Story Co., Drake Larsen
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Image: Lisa Schulte Moore 

Why prairie?

Deep roots2

Diverse4

Perennial1

Stiff stems that stay 
erect in a pounding rain
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Image: The Land InstituteImage: Sarah HirshNative5



How good 
is the 

solution*?

*in an on-farm, commercial setting.
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More grassland birds with strips

23

Crop and prairie strips
Conventional crop land only
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How good 
is the 

solution* for insects?

*in an on-farm, commercial setting.



Insect Response Field Team

Ge Zhang, Ph.D. 
Now a post-doctoral scientists 
at Washington State University

Caroline Murray, M.S.
State of Oregon Dept. of Agriculture

Maura Hall, Ph.D.
Proctor & Gamble
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More common milkweed 
at control sites
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Photo of a control site, July 16, 2019p-value: <0.001***; df: 34; t-stat: 5.44



=601*28B53*?6@20>C;*
)(+>)#.1+3$(5++1(#$21

E

G

H

I

N

F

O

P

!"#$ !"%& '"(")*

B
#(
$%
I)

*'
1%B

-$
("
0J
+%

K
D+
#"
8#
)%
H
G7

0)3-()1 !-(2'9

!"#$!%
6*$(%9:;(+%=>==J@@
67'A(:%;('*#)+%=>=?E@
6*$(%9:;(@67'A(:%!('*#)+%=>BF?%



Several native pollinators
in prairie strips

Lasioglossum
dialictus

Family: Halictidae

Agapostemon virescens

Family: Halictidae

Toxomerus marginatus
Order: Diptera
Family: Syrphid

Mellisodes bimaculata

Family: Apidae

Pennsylvania Department of Agriculture S. Rae, flickr.comRyan Hodnett, 
Wikimedia.com

Are these exposed to neonicotinoids?

Strips of prairie vegetation placed within row crops can sustain native bee communities
https://journals.plos.org/plosone/article/authors?id=10.1371/journal.pone.0240354





Sample Collection

Images: Lynn Betts, Ge Zhang, Maura Hall

Soil

Plants



Neonicotinoids found in the soil and leaf tissue of flowering plants in prairie strips

Soil Plants

Figures from Hall et al. 2022



But are bees exposed to neonics in 
prairie strips?



Pollen 
Basket 

Honey  
Stomach 

Image: Maura HallImage: Maura Hall

Hall et al. Unpublished data



Location % detects of 
neonicotinoids

soil 100%
plant tissue 80%

nectar 15.5%
pollen 2.45%

Hall et al. Unpublished data



Location % detects of 
neonicotinoids

soil 100%
plant tissue 80%

nectar 15.5%
pollen 2.45%
What about in the colony?

Hall et al. Unpublished data





Location % detects of 
neonicotinoi
ds

Level of detection Median 
concentration
(max
)

soil 100%

plant tissue 80%

nectar 15.5%

pollen 2.45%

Nurse worker bees 0.12%

Hall et al. Unpublished data



Conclusions from Hall et al.

• Neonics are found in prairie strips, soil, flowering plants and 
pollen and nectar. (Hall et al. 2022)
• Frequency of detections declines from soil to nectar to bees. 

(Hall et al. 2022 and in prep)
• Concentrations are orders of magnitude below the LC50 for 

monarchs. (Hall et al. 2022 and in prep)
• We observed no honey bee colony deaths in the 3 years of 

this study. (Zhang 2020)
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Bee hives at a control site, 
August 2019.

Bee hives in a prairie strip, 
August 2019.

Note extra box on each colony.

More honey with prairie strips



Prairie’s 
conserve more 

than bees

https://bugguide.net/node/view/825817

The picture can't be displayed.



What do we get 
from prairie 

strips*?

*in an on-farm, commercial setting.



Prairie strips…

• increased bird abundance,
• increased number of flowers,
• increased flowering plant diversity,
• increased abundance of pollinators,
• increased honey bee productivity,
• increased abundance of key natural enemies.

All occurred on commercial farms using 
herbicides and insecticides (including 
neonicotinoid seed treatments).





Resources
• Prairie Strips. Iowa State University 

https://www.nrem.iastate.edu/research/STRIPS/
• Email prairiestrips@iastate.edu
• Follow us on Twitter @prairiestrips
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How can I make 
this work on my 

farm?







Image: Tama Co., Tim Youngquist

STRIPS Phase 2:
Research & Demonstration on Commercial Farms



789:;7+%-'')@-#)(-#+>$0',+,)*++
:#(,6(C>.?(DEDEF
GHI(6$%+"%#
HJKH $&%"#(,6(0%$1%1"
HK7LMJ(($&%"#(0%,2"&2"*

:#(,6(C$->$%?(DEDDF
HN(O2$2"#
HN7EEE($&%"#(,6(0%$1%1"
HNE7EEE(($&%"#(0%,2"&2"*



@QR%J(+%
A"(/"/#%
+1"/A+S

!"#$"$%&'("$)'&
#"%&%*$+$,*%&
-."&/0!&1.'(2

'3#"%
!"#$%&'($#)

*##+'),,---./0"1.%$'#$
#"."23,0"'"$04*,567895,
4:/#"/#,;$<=-*$#=2:=
+0$%0%"='#0%+'=4:'#(



P4 ?#$'")C(/%#$*M"'")C"*F)#3)(=J
@R%?TI%U @-$1-*"%!"(++%G1"/A+V%
@R%4?%U E/'1#"%G1"/A
@R%W4%U R-''/$(1-"%L(D/1(1%
@R%;;%U XA'($)%Y/")%L(D/1(1V%
@R%W;%U R"(/"/#%+1"/A

P4 N$C%)#$="$/(1*Q,(1%/<*H$&"$/%C"*F)#3)(=*Z7[\RN%CQ@G]=
R"(01/0#%;;4%> @-$1-*"%Y*,,#"+%G1"/A+%
R"(01/0#%;P;%U E/'1#"%G1"/A+

74 IG*:%'@*($-*B%1-1%+"*G")C%&"*F()/$")'*F)#3)(=
D4 !#$R3#C*&#$'")C(/%#$*.)#3)(='*=(<*(..1<J

RJ#(+($1+%E-"#8#"
3"##+%E-"#8#"

6"*!.17)+#"*,81"91):!,;,81)#1#.,!+1#(!
5!#/"*R .)#3)(='*&($*C()<*><*'/(/"0*&#,$/<*S*<"()9

@-$1-*"%!"(++%G1"/A+V%
@R%4?%U E/'1#"%G1"/A
@R%W4%U R-''/$(1-"%L(D/1(1%
@R%;;%U XA'($)%Y/")%L(D/1(1V%XA'($)%Y/")%L(D/1(1V%
@R%W;%UUU R"(/"/#%+1"/A

P4 N$C%)#$="$/(1*Q,(1%/<*H$&"$/%C"*F)#3)(=*Z7[\RN%CQ@G]=
R"(01/0#%;;4%> @-$1-*"%Y*,,#"+%G1"/A+%
R"(01/0#%;P;%U E/'1#"%G1"/A+

74 IG*:%'@*($-*B%1-1%+"*G")C%&"*F()/$")'*F)#3)(=
D4 !#$R3#C*&#$'")C(/%#$*.)#3)(='*=(<*(..1<J

RJ#(+($1+%E-"#8#"
3"##+%E-"#8#"



Resources
• Prairie Strips. Iowa State University 

https://www.nrem.iastate.edu/research/STRIPS/
• Email prairiestrips@iastate.edu
• Follow us on Twitter @prairiestrips
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From Hall et al. 2022

Fig. 3. Median soil concentration ( ± 95% confidence interval) 
of neonicotinoids per prairie strip for months sampled in 
2017 (a) and 2018 (b). 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/neonicotinoid
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100% crops
90% crops : 
10% prairie100% prairie
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Sources: Zhou et al. 2012, Helmers et al. 2012, Hernandez-Santana et al. 2013, Iqbal et al. 2014, Mitchell et 
al. 2014, Zhou et al. 2014
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