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Preliminary testing, 2016-2017
Oilseed sunflowers, bumble-vectored Clonostachys rosea 
Non-replicated studies.  Sunflowers exposed to bees were spatially separated from identically 
managed sunflowers not exposed to bees.
Langdon, ND (2016, 2017)

Sunflowers were inoculated twice:
• Once at approx. R5.4-R5.6
• Once at approx. R5.5-R5.9

To each head, 15,000 ascospores were 
applied per head per inoculation (delivered 
with a hand-held spray bottle calibrated to 
deliver 5,000 spores per spray).



Preliminary testing (2017, 2019) – 
Non-oil sunflowers, honeybee-vectored Clonostachys rosea 
Replicated studies (4-5 reps).  Bees were excluded from sunflower heads in the non-treated 
control by placing perforated pollination bags over heads.  Heads were bagged from bloom 
initiation to R7.   Carrington, ND (2017, 2019)

INOCULATIONS:
• Sunflowers were inoculated twice in 2018 (at R5.5 and R5.8-

R5.9) and once in 2019 (at R5.7-R5.9).
• To each head, 15,000 ascospores were applied per head per 

inoculation (delivered with hand-held spray bottle calibrated to 
deliver 5,000 spores / spray).

POLLINATION BAGS:  
18 x 16 inch (length x width) pollination bags made of fine mesh 
fabric  with 1 mm x 1 mm holes (Lawson Bags; Northfield, IL) 



Strip studies (2020-2023)  Response to bees and bee-vectored 
C. rosea relative to distance from the bee hive

• Replicated studies (3 reps).  
• Sunflowers established in a strip 60-110 ft wide by 2,200-2,600 ft long
• Bee hives placed at one end and two-thirds the distance along the strip
• Response to bees, bee-vectored C. rosea assessed at 3, 4 or 5 distances 

from the hives.
• Response to bees, bee-vectored C. rosea assessed on sunflowers 

inoculated with lab-generated ascospores of S. sclerotiorum and on non-
inoculated sunflowers

• Sunflowers excluded from the control with pollinator-exclusion bags made of 
mesh or highly perforated plastic

• Plot sizes large (average 99 plants/plot) for rigorous assessment of disease 
& yield

• Testing in Carrington, on-farm site in Wells County, on-farm site in Cavalier 
County



Impact of the bags on disease development in the absence of 
introduced bees, bee-vectored biological control (2022-2023)

• 1 study in Carrington, 1 study in Langdon in 2022
• 3 studies planted approx. 1 week apart in Carrington in 2023
• Replicated studies (4 to 7 reps)
• All three types of pollinator-exclusion bags utilized in this project tested
• Plot sizes large (average 178 plants/plot) for rigorous assessment of 

disease & yield



Impact of pollinator-exclusion bags on disease:  Impact of leaving heads 
unbagged in studies with no introduced bees or bee-vectored biocontrol

Reduction in disease observed in sunflowers exposed to bees, bee-vectored 
biological control:

Reduction in disease observed in 
Sclerotinia-inoculated sunflowers 
exposed to bees and bee-
vectored biological control:
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Impact of pollinator-exclusion bags on disease:  Impact of leaving heads 
unbagged in studies with no introduced bees or bee-vectored biocontrol

Reduction in disease observed in sunflowers exposed to bees, bee-vectored 
biological control:

Increase in yield observed in 
Sclerotinia-inoculated sunflowers 
exposed to bees and bee-
vectored biological control:



All of pollinator-exclusion bags tested had 
similar impacts on disease and yield in the
absence of introduced bees or bee-vectored biological control

Testing conducted on sunflowers inoculated with lab-generated ascospores of S. sclerotiorum



In sunflowers not inoculated with S. sclerotiorum, 
yield gains from honeybee-facilitated outcrossing were observed. 
 



In non-inoculated sunflowers (no lab-grown ascospores of S. sclerotiorum 
applied), head rot pressure was low, and exposure to bees had no impact 
on disease. 

9 field studies, 2020-2023:  
Foster County (Carrington REC), 
Wells County, 
Cavalier County 

Impact of bees & bee-vectored 
biocontrol tested relative to 
distance from hives



In non-inoculated sunflowers (no lab-grown ascospores of S. sclerotiorum 
applied), head rot pressure was low, and exposure to bees was generally 
associated with an increase in yield 
• average 4.6% increase
• not statistically significant but consistent with expected result (increased outcrossing)

9 field studies, 2020-2023:  
Foster County (Carrington REC), Wells County, 
Cavalier County 

Impact of bees & bee-vectored biocontrol tested relative to 
distance from hives



In non-inoculated sunflowers (no lab-grown ascospores of S. sclerotiorum 
applied), head rot pressure was low, and exposure to bees was generally 
associated with an increase in yield 
• Response was consistent across distances from hive tested.



Conclusions

Due to the confounding influence of the pollinator-exclusion 
bags, efficacy of bee-vectored biological control is not clear
• The increased reduction in disease observed in the studies with introduced 

bees, bee-vectored biological control suggests bee-vectored C. rosea may 
have some degree of efficacy.

• Large-field studies in which long transects are established from bee hives 
would be needed to rigorously evaluate efficacy

Testing conducted on non-inoculated sunflowers suggests that 
the introduction of honeybees may facilitate modest yield 
increases 
• Average yield increase of 4.6% observed across all distances assessed
• Not statistically significant but consistent with the expected result from 

increased outcrossing
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