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Introduction 
The use of cover crops in agronomic and specialty crop production systems for the stated 
benefits of soil building, soil stabilization, nutrient scavenging, water conservation and weed 
control has been advocated by many governmental (NRCS) and educational (Midwest Cover 
Crops Council) organizations for over a decade. Mustard cover crops (Brassica juncea) have 
been explored in recent projects with the potential to serve as biofumigation crops prior to 
seeding cash crops to reduce soil borne diseases. While conducting the biofumigation research, 
it was noticed that honey bees, other pollinators and beneficial insects had a strong attraction 
to the mustard cover crop (MCC) flowers. Since all cucurbit crops require pollination to produce 
fruit and in fact many fields are supplied with honey bee colonies to improve yield, 
understanding the benefits of integrating MCC nearby to support pollinators in cucurbit 
production system seems a natural fit.  
 
Hive Placement and Cover Crop Seeding 
To design this experiment, two healthy, actively foraging honey bee colonies were installed in 
the SE corner of the Western Ag Research Station (control hives) with two additional colonies 
(experimental) placed 1.0 mile away in the NW corner of WARS on May 6. The experimental 
hives were placed next to 0.017A (650’x30’) MCC strips seeded April 7 and August 5 (Figure 1).  
 
The colonies are separated near the maximum foraging distance for honey bees, meaning 
honey bees near the MCC should readily forage and collect pollen and nectar, potentially 
advantaging those colonies over the control hives. The MCC was specifically planted to bloom 
during typically low flowering periods in the spring and fall (dearth periods) to provide a 
continuous supply of food resources. 
 
 
 



 
 
 
 
Colony Growth & Inspection 
All four colonies were inspected at the beginning, middle and end of the growing season to 
quantify adult bee population and comb area containing brood, and stored food (pollen and 
honey). Colony growth rates, estimated by inspection and weight data, were compared 
between the control and experimental hives and in relation to flowering phenology of the MCC.  
 
Broodminder data (Fig. 2) showed that colonies at both locations followed a growth trend 
typical in similar corn-soybean dominated agricultural landscapes with small but not significant 
additional growth seen in the MCC adjacent hives. The lack of differences may be due to several 
factors including the MCC strip was too small to affect the experimental colony weight or the 
unexpected over-wintering of volunteer mustard crop which bloomed in June near the control 
hives. It is also possible that this corn and soybean dominated landscape is not as resource 
limited as it initially appears. 
 
 
 
 

North 

Figure 1. Corn and soybean dominated landscape surrounding honey bee colonies (red 
and green boxes) placed near and away from mustard cover crop (gold box).  



 
 
 
 
 
 
 
 
Honey Samples 
Honey freshly deposited in comb cells by worker bees was sampled during inspection.  
The samples will be analyzed using DNA metabarcoding (a molecular pollen identification 
technique developed at the OSU Honey Bee Research Lab) to determine floral origins of the 
nectar. Unfortunately the sample processing pipeline is backlogged so we do not have the 
sample composition for the report.  Analysis with light microscopy was performed on honey 
samples collected on November 8, 2021, when most of the pollen collected with the MCC hives 
were mustard pollen (Table 1). In the honey samples mustard pollen made up only 1% of the 
pollen residue in the MCC hives while no mustard pollen was found in honey the control hives. 
The experimental MCC field did not appear be a substantial source of honey stored in the 
colonies compared to other autumn blooms such as goldenrods (Solidago spp.) and fall asters 
(Symphyotrichum spp.) in the landscape.  
 
Pollen Samples 
The bees were housed in standard Langstroth hive equipment fitted with a Sundance bottom 
mounted pollen trap (Ross Rounds, Canandaigua, NY). Pollen was sampled from the control and 
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Figure 2. Colony weight data collected by Broodminder scales from June 1
st

 to 
October 12, 2021. Weight data were cleaned and normalized to remove 
changes associated with beekeeper manipulations of hive equipment.   



experimental hives using pollen traps during spring and fall pre-bloom and peak bloom of MCC 
to determine floral species foraged during these time frames (Table 1).  
 

 
Figure 3. Pollen samples collected from the MCC vs. control hives, showing different 
compositions of pollen sources between sites over time.  
 
 
Pre-bloom pollen samples were collected June 7-9 and Sept. 17-20 from both colony sets. Peak-
bloom pollen samples were collected June 24-25 and Oct. 11-13 from both colony sets (Figure 
3). Cool weather in the fall allowed MCC bloom to continue well into November, although 
honey bee were only active on fair weather days when temperature was above 50°F. To 
capture pollen resource information during the late season all pollen traps were kept on 
between Oct. 19 – Nov. 8.  Only one colony at the MCC site had pollen in the trap although we 
do not know whether the absence of pollen in the other traps was due to mechanical issues or 
if the bees in these colonies were simply not collecting pollen. All samples were frozen at 0°F 
until processing. Five grams of pollen samples were sorted by pellet colors (Figure 4). Each color 
category was weighed, blended in 70% EtOH, stained with basic fuchsin, and examined under a 
compound microscope at 400X magnification to identify the floral origins. 



 
Figure 4. Example of pollen pellets sorted by color. This sample was collected from the MCC 
hives on Oct. 13. MCC pollen makes up > 95% of the yellow and grayish yellow pollen in the 
center.  The brown pellets on the left are likely clover and the orange pellets on the right are 
likely aster pollen. 
 
 
In June, MCC only made up a small portion (up to 2% in MCC hives and 18% in control hives, see 
discussion below) before the bloom ended due to warm weather.  Pollen samples collected in 
fall contained increasingly more MCC pollen as MCC bloom continues until frost while other 
wildflowers phased out.  Pollen collected by the MCC hives increased from 13% MCC pollen in 
on September 20 to 77% on November 8 (Table 1).  No MCC pollen was found in fall samples 
collected from the control hives (Table 1).     
 
Pollinator Observations 
Direct pollinator observations and collections on MCC were conducted during peak bloom in 
June and October to assess the abundance and diversity of bees actively foraging on mustard 
flowers in the spring and summer (Figure 4). The observations were done with one observer 
walking along the perimeter of the MCC plot for two 5-min sessions and counting bees seen 
foraging on MCC flowers within 1 meter from the edge. Species that could not be identified on 
the wing were netted and preserved in 70% ethanol for identification in the laboratory.   
 



Honey bees were the most abundant bee species observed in all observation sessions. On June 
25, a total of 42 honey bees were recorded, along with 2 bumble bees, 1 Eastern carpenter bee 
(Xylocopa virginica), and 18 solitary bees of several species.   
 
Honey bees were also the predominant bee species in October. A total of 168 honey bees were 
counted on October 13. An additional observation was done on October 19, when the MCC had 
just past peak bloom, and counted 91 honey bees and 1 bumble bee.  
 
Table 1. Pollen composition of samples removed by pollen traps throughout the season. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Objectives of Research (Results) 
1. Determine the contribution of pollen and nectar from spring and summer seeded mustard 
cover crops to honey bee colony growth.  
 
During the spring sown MCC pre-bloom collection, small amounts of MCC pollen were found in 
the MCC adjacent hives but not in the control hives, suggesting the flowering mustard did 
supply a small amount of pollen and nectar to foraging bees.  
 
During the spring sown MCC full bloom pollen collection, up to 18% of MCC pollen was found in 
the control hives, while the MCC adjacent hives had only 2% mustard pollen and foraged 
predominantly on clovers (Trifolium spp.). This was unfortunately anticipated as large field of 
volunteer mustard emerged near the control hive and was also in full bloom during the 
collection period which may have confounded the experimental design. Honey bees were 

Sample date MCC  Control 

6/09/2021 
(pre-bloom) 

Brassica: 2% 
Predominant:  
Trifolium (74%), Rhus (19%)  

Brassica: 0% 
Predominant:  
Rhus (62%), Trifolium (33%) 

6/25/2021 
(peak bloom) 

Brassica: 1% 
Predominant:  
Trifolium (89%) 

Brassica: 18% 
Predominant:  
Trifolium (56%) 

9/20/2021 
(pre-bloom) 

Brassica: 13% 
Predominant: Asteraceae 

(43%), Fabaceae (25%) 

Brassica: 0% 
Predominant: Asteraceae 
(67%), Fabaceae (22%) 

10/13/2021 
(peak bloom) 

Brassica: 27% 
Predominant: Fabaceae 
(40%), Asteraceae (31%) 

Brassica: 0% 
Fabaceae (86%), Asteraceae 
(13%) 

11/08/2021 Brassica: 77% 
Fabaceae: 18% 
Asteraceae: 1% 

No pollen collected 



observed actively foraging in the volunteer mustard crop at both seeded and volunteer mustard 
fields. 
 
In the fall, MCC hives collected increasingly proportion of mustard pollen from September to 
November while no MCC pollen was found in the control hives, which consisted of mostly 
pollen from the aster family (predominantly goldenrods and fall asters) and the legume family 
(including clovers and several taxa that were not identified to genus). The extended bloom of 
mustard evidently supported nearby honey bee colonies with additional floral resource during 
late season.  
 
2. Understand the benefits of using flowering cover crops or floral strips to support honey bees 
and other pollinators in largely corn and soybean dominated landscapes. 
Based on our collections of pollen and honey from both the control and experimental hives, a 
range of trace to small amounts of mustard pollen was found indicating that honey bees will 
actively forage on this cover crop floral resource, particularly if it is within their foraging range. 
Given that the colony size based near or away from the seeded MCC was not significantly 
different, we found no evidence that strongly supports our hypothesis that planting a single 
cover crop strip of this size impacted colony growth. There were a few confounding factors that 
may have contributed to the lack of colony size differences including poor emergence of MCC, 
uniform emergence of volunteer mustard crop and sources of pollen in the landscape able to 
support robust colony growth, meaning food resources may not have been the limiting factor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Honey bees foraging (top) in mustard and hives placed 
near mustard cover crop. Note yellow mustard pollen on bee legs. 



CONCLUSIONS 
There is evidence that honey bees at both locations collected some mustard pollen in June 
(preliminary pollen trap observations), although Trifolium spp. and Rhus spp. were the 
predominant flowers foraged in June.  In October only honeys near the MCC strip collected 
pollen from the mustard, which continue to bloom well into November. The MCC strips did not 
uniformly emerge and flower which may explain lower pollen collection in the experimental 
hives in June and the early part of fall. Since MCC is a cool season cover crop, when seeded in 
summer we have observed steady flowering for over a month which should provide significant 
pollen and nectar resources to pollinators until a hard freeze kills the plants.  
 
Despite the barren appearance of a corn and soybean field dominated landscape, honey bees at 
this site seemed able to locate several floral resources to forage throughout the season to build 
normal healthy sized colonies by the fall which should help improve their winter survival rate.  
Given the widespread corn and soybean landscape around Ohio, this study suggests bees can 
forage widely and overcome the apparent scarcity of floral resources. Given healthy colony size 
we could conclude that a spillover effect is seen in cucurbit crops like squash and pumpkin, 
adding to overall pollination rates and fruit set. This has not been confirmed through pollen or 
honey analysis but may be something to evaluate in future work.  
 
While this is our first attempt to directly tie the resources of a flowering cover crop to honey 
bee colony size and health, we are considering additional strategies to integrate cover crops 
with production practices that enhance honey bee colony growth and health while improving 
pollination services to flowering fruit and vegetable crops.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


