
Precision Crop Pollination Management Guide

Assess or plant flower species 
on borders of orchards/fields: 

across season (3-5 sp/time)

Decide if you are managing 
for focal crop bee species or 

for all species Crop specific bee 
speciesAll bee species

Assess or plant flower species on 
borders of orchards/fields: 

before & after bloom of crop

Create, protect, manage nesting 
habitat:
• Mud
• Bare soil - sandy loam soil
• Pebbles
• dead twigs and stems
• fresh clean water

• Scout often
• Spray late PM early 

AM
• Use low toxicity 

pesticides
• Call local beekeepers



1. Russo et al 2017, Petersen et al 2013, O’Neill et al, 2015, Winfree et al 2008.

Both wild native bees and honey bees are 
crucial to agricultural production
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Wild native bees increase the 
effectiveness of honey bee pollination

(Brittain et al, 2013, Garibaldi et.al, 2013)



Pesticide Management

• Growers should follow integrated pest & disease 
management practices
• scouting early and often 
• Use disease risk models 
• Spray between late afternoon and very early morning
• Select fungicides with lower risk rankings
• Make effort to learn about honey bee hives within 

2000m
• Grower should consider increasing natural habitat floral 

diversity within 250 meters of crop
• Growers and beekeepers need to communicate more 



Chemical Brand name(s) Compound 
Type

Mean 
residue 
(ppb)1

Positive 
detection

Limit of 
detection 
(ppb)2

Contact 
LD50(ug
/bee)3

Oral 
LD50(ug/
bee)3

Mean 
Contact 
PHQ4

Mean 
Oral 
PHQ4

Indoxacarb Avaunt Insecticide 557.1 2 35.5 0.118 0.26 4721.2 2142.7
Cyfluthrin Leverage, Defcon, 

Tombston, Aztec, 
Baythroid

Insecticide 93.3 6 35.5 0.037 0.051 2522.8 1830.3

Thiamethoxam Actara, Cruiser, 
Durivo, Platinum, 
Voliam

Insecticide 21.5 5 3.6 0.024 0.005 895.3 4297.2

Carbaryl Sevin Insecticide 69.9 11 3.6 0.84 0.15 83.2 466
Acetamiprid Assail Insecticide 160.5 11 1.4 7.9 14 20.3 11.5
Cyprodinil InspireSuper, 

Vanguard
Fungicide 1216.4 24 0.4 100 100 12.2 12.2

Iprodione Rovral 4 Fungicide 929.3 4 355.3 400 25 9.3 148.7
Thiophanate-methyl Evolve, Topsin-M70 

WSP
Fungicide 570 1 1.4 100 100 5.7 5.7

Fluxapyroxad Priaxor Fungicide 353.6 12 3.6 100 110.9 3.5 3.2
Difenoconazole Aprovia Top, Inspire 

Super, QuadrisTop, 
RevusTop

Fungicide 327.1 22 1.4 101 177 3.2 1.9

Penthiopyrad Fontelis Fungicide 119.2 8 1.4 312 385 3.1 2.5
Trifloxystrobin Flint, Gem, Luna, 

Sensation
Fungicide 14.1 18 0.4 200 200 1.3 1.3

Myclobutanil Rally 40 SWP Fungicide 49.5 1 35.5 39.6 34 1.2 1.5 

Top 13 Pesticide residues in pollen: during
apple bloom



Pesticide risk: apple bloom period

Pesticides not
sprayed during 
bloom (63% of risk)

Pesticides sprayed 
during bloom 
(37% of risk)

EFSA acute exposure level of concern

EFSA chronic exposure level of concern

Site (orchard)

US EPA acute exposure level of concern

• Pollen from hives in 22/30 orchards above regulatory agency level of 
concern for acute or chronic exposure

• **63% pesticide risk from pesticides not sprayed during bloom**

Pesticide risk: During apple bloom



Brand name(s) Pesticide Pesticide class % 
Samples

Max ppb % HQ

Cobalt, Hatchet, 
Lorsban

Chlorpyrifos ORGANOPHOSPHATE 13.5% 143.0 243.10%

Avaunt Indoxacarb OXADIAZINE 9.6% 690.0 167.57%
Somonic, Somoni l , 
Supracide, 
Suprathion and 

Methidathion ORGANOPHOSPHATE 3.8% 400.0 52.31%

Entrust, Seduce, 
Tracer, Blackhawk

Spinosad SPINOSYN 1.9% 11.0 51.94%

Sevin Carbaryl THINNER 50.0% 2289.0 35.38%
Actara , Cruiser, 
Durivo, Vol iam, 

Thiamethoxam NEONICOTINOID 21.2% 34.0 24.08%

Phosmet Phosmet ORGANOPHOSPHATE 3.8% 261.0 4.11%
Diazinon Diazinon ORGANOPHOSPHATE 65.4% 20.0 2.62%
Couraze, Macho, 
Admire, Brigadier

Imidacloprid NEONICOTINOID 3.8% 6.6 2.56%

Belay Clothianidin NEONICOTINOID 5.8% 4.8 1.86%

Organophosphates
Other Insecticides

Neonicotinoids

Top 10 most toxic pesticides in Osmia
pollen: during apple bloom


Sheet1

		Brand name(s)		Pesticide		Pesticide class		% Samples		Max ppb		% HQ

		Cobalt, Hatchet, Lorsban		Chlorpyrifos		ORGANOPHOSPHATE		13.5%		143.0		243.10%

		Avaunt		Indoxacarb		OXADIAZINE		9.6%		690.0		167.57%

		Somonic, Somonil, Supracide, Suprathion and Ultracide		Methidathion		ORGANOPHOSPHATE		3.8%		400.0		52.31%

		Entrust, Seduce, Tracer, Blackhawk		Spinosad		SPINOSYN		1.9%		11.0		51.94%

		Sevin		Carbaryl		THINNER		50.0%		2289.0		35.38%

		Actara, Cruiser, Durivo, Voliam, Platinum		Thiamethoxam		NEONICOTINOID		21.2%		34.0		24.08%

		Phosmet		Phosmet		ORGANOPHOSPHATE		3.8%		261.0		4.11%

		Diazinon		Diazinon		ORGANOPHOSPHATE		65.4%		20.0		2.62%

		Couraze, Macho, Admire, Brigadier		Imidacloprid		NEONICOTINOID		3.8%		6.6		2.56%

		Belay		Clothianidin		NEONICOTINOID		5.8%		4.8		1.86%





Sheet3

		Row Labels		Sum of Number Positive		Count of Number Positive		Sum of Max ppb		Sum of Max Expo Contac		Sum of Contact LD50

		FUNGICIDE		145		14		8819.9		0.0098478113		3191

		HERBICIDE		126		4		336		0.000767081		353.8

		INSECTICIDE		42		4		3004.5		2.5489767738		39.9936

		NEONIC PESTICIDE		24		4		117.4		0.2864920982		8.2018

		ORGANIC FUNGICIDE		9		1		53		0.0001430159		63

		ORGANOPHOSPHATE		48		5		837		3.0292069597		1.63

		(blank)

		Grand Total		394		32		13167.8		5.8754337399		3657.6254





Pivot 2

		Row Labels		Sum of Toxic LD 50		Sum of Max Expo Contac		Sum of Max ppb

		FUNGICIDE		0.1041675103		0.0098478113		8819.9

		HERBICIDE		0.0497897871		0.000767081		336

		INSECTICIDE		292.9983428902		2.5489767738		3004.5

		NEONIC PESTICIDE		87.3483626213		0.2864920982		117.4

		ORGANIC FUNGICIDE		0.0158730159		0.0001430159		53

		ORGANOPHOSPHATE		119.881969882		3.0292069597		837

		Grand Total		500.3985057068		5.8754337399		13167.8





Sheet2

		Pesticide		Pesticide Class		Mass Pollen		Contact LD50		Oral LD50		Number Positive		Percent Positive		Total ppb		Ave ppb		Max ppb		Max Expo Contac		Max Expo Oral		Toxic LD 50

		Chlorpyrifos		ORGANOPHOSPHATE		0.169		0.01		0.25		7		13.5%		373.6		53.371		143.000		243.10%		9.72%		100

		Indoxacarb		INSECTICIDE		0.169		0.07		0.194		5		9.6%		2240		448.000		690.000		167.57%		60.46%		14.2857142857

		Methidathion*		ORGANOPHOSPHATE		0.169		0.13				2		3.8%		698		349.000		400.000		52.31%		52.31%		7.6923076923

		Spinosad		INSECTICIDE		0.169		0.0036		0.057		1		1.9%		11		11.000		11.000		51.94%		3.28%		277.7777777778

		Carbaryl (Sevin)		INSECTICIDE		0.169		1.1				26		50.0%		13701		526.962		2289.000		35.38%		35.38%		0.9090909091

		Thiamethoxam		NEONIC PESTICIDE		0.169		0.024		0.005		11		21.2%		63.6		5.782		34.000		24.08%		115.60%		41.6666666667

		Phosmet		ORGANOPHOSPHATE		0.169		1.08		0.37		2		3.8%		287		143.500		261.000		4.11%		11.99%		0.9259259259

		Diazinon		ORGANOPHOSPHATE		0.169		0.13		0.09		34		65.4%		55.2		1.624		20.000		2.62%		3.78%		7.6923076923

		Imidacloprid		NEONIC PESTICIDE		0.169		0.0439		0.0039		2		3.8%		10		5.000		6.600		2.56%		28.77%		22.7790432802

		Clothianidin (aka thiamethoxam metabolite 322704)		NEONIC PESTICIDE		0.169		0.0439		0.00368		3		5.8%		9.1		3.033		4.800		1.86%		22.17%		22.7790432802

		Fenamiphos 1+2 (19.6, 20.6)		ORGANOPHOSPHATE		0.169		0.28		0.45		3		5.8%		13.9		4.633		13.000		0.79%		0.49%		3.5714285714

		Fluxapyroxad		FUNGICIDE		0.169		100		110		9		17.3%		4528		503.111		1330.000		0.23%		0.21%		0.01

		Pyraclostrobin		FUNGICIDE		0.169		100		73.1		12		23.1%		4361.5		363.458		1000.000		0.17%		0.23%		0.01

		Acetamiprid		NEONIC PESTICIDE		0.169		8.09		14.53		8		15.4%		224.3		28.038		72.000		0.15%		0.08%		0.1236093943

		Difenconazole		FUNGICIDE		0.169		101		177		32		61.5%		2032.5		63.516		876.000		0.15%		0.08%		0.0099009901

		Boscalid                  		FUNGICIDE		0.169		200		100		3		5.8%		1541		513.667		1131.000		0.10%		0.19%		0.005

		Trifloxystrobin		FUNGICIDE		0.169		200		200		19		36.5%		1779.2		93.642		1120.000		0.10%		0.10%		0.005

		Iprodione		FUNGICIDE		0.169		200		25		12		23.1%		1392.6		116.050		1099.000		0.09%		0.75%		0.005

		Pyrimethanil		FUNGICIDE		0.169		100		100		5		9.6%		588.4		117.680		314.000		0.05%		0.05%		0.01

		Pendimethalin		HERBICIDE		0.169		49.8				21		40.4%		327		15.571		123.000		0.04%		0.04%		0.0200803213

		Carbendazim		FUNGICIDE		0.169		50				4		7.7%		163		40.750		109.000		0.04%		0.04%		0.02

		Cyprodinil		FUNGICIDE		0.169		784		150		30		57.7%		5005.9		166.863		1541.000		0.03%		0.17%		0.0012755102

		Thiophanate-methyl		FUNGICIDE		0.169		100		100		5		9.6%		527		105.400		143.000		0.02%		0.02%		0.01

		Metolachlor		HERBICIDE		0.169		110		110		50		96.2%		424.2		8.484		126.000		0.02%		0.02%		0.0090909091

		4-Hydroxychlorthalonil***		ORGANIC FUNGICIDE		0.169		63		40		9		17.3%		161.1		17.900		53.000		0.01%		0.02%		0.0158730159

		Atrazine		HERBICIDE		0.169		97				51		98.1%		372.2		7.298		73.000		0.01%		0.01%		0.0103092784

		Thiacloprid		INSECTICIDE		0.169		38.82		17.32		10		19.2%		59.4		5.940		14.500		0.01%		0.01%		0.0257599176

		Fenbuconazole		FUNGICIDE		0.169		292				10		19.2%		293.8		29.380		105.000		0.01%		0.01%		0.0034246575

		Simazine*		HERBICIDE		0.169		97				4		7.7%		17.6		4.400		14.000		0.00%		0.00%		0.0103092784

		Myclobutanil		FUNGICIDE		0.169		362				2		3.8%		28.7		14.350		25.000		0.00%		0.00%		0.0027624309

		Penthiopyrad		FUNGICIDE		0.169		500		500		1		1.9%		26		26.000		26.000		0.00%		0.00%		0.002

		Dimethomorph 1+2 (18.42, 18.97)		FUNGICIDE		0.169		102		32.4		1		1.9%		0.9		0.900		0.900		0.00%		0.00%		0.0098039216



		* NO LONGER APPROVED FOR USE

		** metabolite of two different pesticides: fluopicalide or dichlorobenil

		*** metabolite of the fungicide chlorothalonil





Sheet4

		Pesticide Type		Number		% Samples		% Positive Samples		Sum Max PPB		% Max HQ

		fungicide		15		154		20.1307189542		8872.9		8925.9143015873

		herbicide		4		126		61.7647058824		336		0.0767081018

		other insecticides		4		42		20.5882352941		3004.5		254.897677381

		neonicotinoids		4		24		11.7647058824		117.4		28.6492098197

		organophosphates		5		48		18.8235294118		837		302.9206959707

		FUNGICIDE		145		14		8819.9		0.0098478113		3191

		HERBICIDE		126		4		336		0.000767081		353.8

		INSECTICIDE		42		4		3004.5		2.5489767738		39.9936

		NEONIC PESTICIDE		24		4		117.4		0.2864920982		8.2018

		ORGANIC FUNGICIDE		9		1		53		0.0001430159		63

		ORGANOPHOSPHATE		48		5		837		3.0292069597		1.63





% Max HQ	8925.9143015873015	7.6708101760368561E-2	254.89767738100818	28.649209819672944	302.92069597069593	





Sheet5

		Pesticide Type		Number		% Samples		% Positive Samples		Sum Max PPB		% Max HQ		Contact LD 50

		fungicide		15		154		20.1307189542		8872.9		8925.9143015873		3191

		herbicide		4		126		61.7647058824		336		0.0767081018		353.8

		sum insecticides		13		114		51.1764705882		3958.9		586.4675831714		72.8318



								Max ppb		Sum HQ		LD 50

		FUNGICIDE		145		14		8819.9		0.0098478113		3191

		HERBICIDE		126		4		336		0.000767081		353.8

		INSECTICIDE		42		4		3004.5		2.5489767738		39.9936

		NEONIC PESTICIDE		24		4		117.4		0.2864920982		8.2018

		ORGANIC FUNGICIDE		9		1		53		0.0001430159		63

		ORGANOPHOSPHATE		48		5		837		3.0292069597		1.63





Contact LD 50	3191	353.8	72.831800000000001	





Sum Max PPB	8872.9	336	3958.9	





Sheet6

		Site		AG 2000		GRASS 2000		NAT 2000		OTH 2000		TREE 2000		URB 2000				Site		AG 2000		GRASS 2000		NAT 2000		URB 2000

		A		24%		14%		15%		0%		2%		45%				A		24%		14%		15%		45%

		B		57%		7%		31%		0%		0%		4%				B		57%		7%		31%		4%

		C		36%		14%		32%		0%		0%		18%				C		36%		14%		32%		18%

		D		9%		10%		72%		0%		0%		9%				D		9%		10%		72%		9%

		E		52%		6%		38%		0%		0%		3%				E		52%		6%		38%		3%

		F		18%		14%		65%		0%		0%		3%				F		18%		14%		65%		3%

		G		43%		15%		20%		0%		3%		19%				G		43%		15%		20%		19%

		H		24%		15%		47%		4%		0%		10%				H		24%		15%		47%		10%

		I		12%		13%		28%		0%		0%		47%				I		12%		13%		28%		47%

		J		31%		13%		35%		14%		0%		7%				J		31%		13%		35%		7%

		K		16%		10%		33%		37%		0%		3%				K		16%		10%		33%		3%

		L		22%		15%		21%		22%		2%		17%				L		22%		15%		21%		17%

		M		16%		14%		66%		0%		0%		4%				M		16%		14%		66%		4%

		N		23%		15%		46%		5%		0%		10%				N		23%		15%		46%		10%

		O		27%		20%		50%		0%		0%		3%				O		27%		20%		50%		3%

		P		60%		6%		24%		2%		4%		4%				P		60%		6%		24%		4%

		Q		15%		13%		54%		0%		0%		18%				Q		15%		13%		54%		18%





Sheet7

		Site		# F Emerged		# M Emerged		Ave F Weight (g)		Ave M Weight (g)

		A		53		91		0.0565		0.0321

		B		76		108		0.0580		0.0346

		C		77		59		0.0575		0.0324

		D		115		113		0.0618		0.0346

		E		19		22		0.0485		0.0289

		F		60		74		0.0577		0.0318

		G		64		37		0.0601		0.0309

		H		87		98		0.0618		0.0340

		I		102		98		0.0584		0.0306

		J		39		70		0.0546		0.0287

		K		41		59		0.0557		0.0272

		L		46		49		0.0600		0.0304

		M		42		68		0.0578		0.0353

		N		172		134		0.0640		0.0357

		O		41		31		0.0606		0.0350

		P		38		33		0.0472		0.0306

		Q		54		57		0.0579		0.0324





Sheet9

		Row Labels		Sum of Toxic LD 50		Sum of Max Expo Contac		Sum of Max ppb

		FUNGICIDE		0.1041675103		0.0098478113		8819.9

		HERBICIDE		0.0497897871		0.000767081		336

		INSECTICIDE		292.9983428902		2.5489767738		3004.5

		NEONIC PESTICIDE		87.3483626213		0.2864920982		117.4

		ORGANIC FUNGICIDE		0.0158730159		0.0001430159		53

		ORGANOPHOSPHATE		119.881969882		3.0292069597		837

		Row Labels		Sum LD 50 in Pollen		Sum of Max Expo Contac		Amount in Pollen (ppb)

		FUNGICIDE		0.1041675103		0.0098478113		8819.9

		HERBICIDE		0.0497897871		0.000767081		336

		INSECTICIDE		500.2445484093		5.8648188476		4011.9





Amount in Pollen (ppb)	8819.9	336	4011.9	





Sum LD 50 in Pollen	0.10416751034519206	4.978978707708058E-2	500.24454840933925	







Top pesticides found in Bumble bee wax

Compound Type Product
# positive 
detections

Mean 
residue 
(ppb)

Mean contact 
WHQ Mean oral WHQ

Imidacloprid InsecticideCouraze, Macho, 
Admire*, Brigadier*

1 2.76 0.009202118 0.0138031770

Indoxacarb InsecticideAvaunt 6 31.65 0.033669958 0.0121722985
Carbaryl InsecticideSevin 20 12.46 0.001482784 0.0069196600
Spinetoram J InsecticideRadiant 17 1.59 0.006640809 0.0011384240
Spinetoram L InsecticideRadiant? 9 0.25 0.001039851 0.0001782600
Acetamiprid InsecticideAssail 5 10.36 0.000127890 0.0000714420
Piperonyl butoxiSynergist Pyrethrum TR,  

Pyronyl Crop Spray
93 0.16 0.000000632 0.000000632

Propiconazole Fungicide Bumper, Propimax 
EG, Quilt(2)

10 1.54 0.000162624 0.0007356790

Azoxystrobin Fungicide Custodia, Quadris, 
Quilt

93 43.02 0.000021511 0.0001720850

Trifloxystrobin Fungicide Flint, Gem, Luna 
Sensation

86 25.41 0.000012706 0.0000127059

Cyprodinil Fungicide Inspire Super, Switch 
62.5 WG, Vanguard

19 9.21 0.000009210 0.0000092096

Propamocarb Fungicide Previcur Flex  4 7.51 0.000007513 0.0000089439
Thiophanate-MeFungicide Evolve, Topsin-M 70 

WSP
13 7.86 0.000003932 0.0000039323

Difenoconazole Fungicide Aprovia Top, Inspire 
Super, Quadris Top, 
Revus Top

30 6.9 0.000006902 0.0000036909

Pyraclostrobin Fungicide Pristine, Merivon, 
Headline, Priaxor, 

   

77 1.63 0.000001629 0.0000022289

Cyflufenamid Fungicide Miltrex, 
Cyflufenamid

3 1.12 0.000001121 0.0000011211



Habitat Management

1. Provide a diversity of wild foraging plants species

2. Push for 3-5 species blooming at all times across season
• At least before and after crop bloom 
• At least 30-100 meters from crop margin

3. Provide safe nesting sites for native bees 30-100 meters 
from crop margin (away from drift)

4. Mow small areas on margins to provide bareground for 
the ground-nesting species – Manage 1/3 area each year.



Habitat Assessment Framework
1. Habitat within ½ mile of site (not including lawn or overgrazed fields)

 Dominant vegetation type (% native to % non-native to % invasive)

2. Site habitat features
 % cover of natural or semi-natural habitat on site
 Dominant vegetation type (% native to % non-native to % invasive)
 Water, dead wood, forest, grassland, shrub land, etc.

3. Foraging Habitat
 Percent of non-crop foraging habitat on site
 Number of pollinator friendly flowering plant species that bloom in, 1) Spring, 2) 

Summer, 3) Fall

4. Nesting sites for ground-nesting bees
5. Nesting sites for cavity-nesting bees
6. Site Management Practices

 Use of pesticides
 Land management techniques



Common name Genus & species March April May June July August September October
Tuliptree Liriodendron tulipifera
Wild Plum Prunus species
Serviceberry Amelanchier laevis
Willow Salix species
Red Maple/Sugar Acer rubra
Redbud Cercis canadensis
Basswood Tilia americana
Golden Ragwort Senecio aureus
Hawthorn Crataegus species
other Maple Acer species
Black locust Robinia pseudoacacia
St John's Wort Hypericum perforatum
Beardtongue Penstemon hirsutus
Black eyed susan Rudbeckia hirta
Mountain mint* Pycnanthemum tenuifolium
Butterfly milkweed* Asclepias tuberosa
Culver's Root Veronicastrum virginicum
Swamp milkweed Asclepias incarnata
Beebalm Monarda species (2)
Blue Vervain Verbena hastata
Purple Giant Hyssop* Agastache scrophulariifolia
Green Headed Coneflower Rudbeckia laciniata
Joe Pye Weed* Eutrochium maculatum
Goldenrod Solidago rugosa
New York Ironweed Vernonia noveboracensis
Great Blue Lobelia* Lobelia siphilitica
New York Aster Symphyotrichum novi-belgi
Stiff Goldenrod* Oligoneuron rigidum
Heath Aster Symphyotrichum pilosum
New England Aster Symphyotrichum novae-angliae
Flat-top Golden top* Euthamnia graminifolia

Flowering times for New York natives preferred by the native bee community



Floral Resources

Woody Plants
 Willows
 Maples
 Plum
 Serviceberry
 Apple
 Redbud
 Hawthorn
 Blueberry
 Raspberry
 New Jersey Tea

Native
 Baptisia
 Penstemon
 Milkweed 
 Blue Lobelia
 Partridge Pea
 Hyssop
 Beebalm
 Joe Pye Weed
 Mountain Mint
 Boneset
 Goldenrod
 Asters

Non-Native
 Red Clover
 White Clover
 Alfalfa
 Buckwheat
 Basil
 Lavender
 Catmint
 Hairy vetch
 Annual Sunflower
 Oregano



Important Native Forage Species



Bee Habitat Management Framework

Restoration & Management
 Planting additional bee forage
 Building cavity nests
 Establishing ground nesting sites
 Develop & Implement Pesticide Management Plans.

 Timing of spraying
 Types of chemicals
 Integrated Pest Management

 Develop & Implement Mechanical Management Schedules on 
1/3 of habitat each year (rotate)
 Fire
 Mowing
 Grazing
 Cutting



Make and effort to meet local beekeepers

1. Identify 
• Make pollination contracts
• Grower communicates with beekeeper when 

intending to spray
• Beekeeper lets growers know when they put their 

hives nearby (1-2 miles radius.
• Beekeeper educates grower 
• Grower educates beekeeper



Get to know the ‘wild’ bees on the crop

1. Identify 

• Count the # of wild bees vs honey bees at 
early and peak bloom in a 5 minute period

• Try to identify the wild ones
• Learn how: 

(www.northeastpollinatorpartnership.org)

http://www.northeastpollinatorpartnership.org/


Solutions Quick Guide
Problems
1. Low Plant Diversity & Abundance
2. Low Plant Flowering Times
3. Lack Ground nesting sites
4. Lack Cavity nesting sites
5. Site lacks of Natural Habitat 

and/or Structure & Composition
6. Lack of habitat within ½ mile
7. Disturbance of landscape (+/-)

Solutions
1. Add more bee forage plant 

species 
2. Plant forage for each season
3. Create bare ground, plant bunch 

grasses
4. Build cavity nests, dead wood, 

bramble, grass
5. Create structure with snags, 

trees, meadows and moist areas
6. Add habitat-partner with 

neighboring landowners to create 
corridors.

7. Manage pests and weeds via fire, 
mowing, grazing, cutting or 
spraying at times of low bee 
activity (late fall, very early spring, dawn and dusk)
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