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INTRODUCTION:
Honey bees (Apis mellifera) are responsible for the pollination of 
more than 80% of cultivated crops1. Crop pollination services 
provided by honey bees may include pollination of soybeans 
(Glycine max). According to the USDA Ohio was the fifth leading 
producer of soybeans in 20202. Considering the abundance of 
soybean fields in central Ohio and the potential for increases in 
soybean yield and honey production from bee visitation, both 
farmers and beekeepers can benefit from documenting this 
interaction. The extent to which honey bees prefer soybean 
flowers to other common weeds and flowering plants in the 
agroecosystem has seldom been studied. Microscopic 
examination of honey samples, and the identification of the 
pollen grains present within them, is one method through which 
honey bee foraging preferences can be determined. A 
microscopic analysis of honey samples taken before and after 
the soybean bloom at thirteen sites in Central Ohio was 
conducted in July 2019. We hypothesized that the number 
soybean pollen grains present within honey samples would  be 
greater than other identified species because of the greater 
abundance of soybeans within the foraging range of honey bees
compared to other flowering species present at each site.

METHODS:
Pollen was isolated from honey with centrifugation and pollen 
grains were stained with basic fuschein before examination at 
400x magnification.  Lycopodeum spores were added to honey 
as an internal standard. The slide was examined systematically 
until 500 lycopodium spores or 200 pollen grains were counted.  
Pollen identification was made in reference to a collection of 
pollen previously collected directly from flowers.

RESULTS:
As shown in Table 1., significant differences in pollen counts 
before and after the soybean bloom were observed for soybean, 
sweet clover, clovers and basswood. Differences in sanicle pollen 
were not significant between the two periods. The amount of 
unidentified pollen present on each slide was also not 
significantly different before and after soybeans bloom.  The 
Pearson correlation coefficient (R) for soybean pollen prevalence 
and proportion of soybean within foraging range was is 0.57, and 
the R2 value is displayed on Figure 2. 

Pollen grains were only counted if they were completely in view, 
and if they weren’t visibly damaged. The species of pollen 
identified were soybean, sweet clover (Melilotus spp.), sanicle 
(Sanicula spp.), basswood (Tilia spp.), and clover (Trifolium spp.) 
as shown in Figure 1. Species that weren’t identified were 
counted as “other”. 

Statistical Analysis:
Once microscopy data was collected, samples were categorized 
as either “Before Soybean Bloom” or “After Soybean Bloom” 
based on the date they were collected. A one-way ANOVA test  
was performed.  A Pearson regression comparing the proportion 
of soybeans within the honey bee foraging range (2km) at each 
site, and the average number of soybeans present on slides from 
the same site was also performed.

DISCUSSION:
The differences in soybean counts before and after the soybean 
bloom were significantly different, indicating that honey bees
are utilizing soybeans when they are available. The significant  
decrease in the amounts of sweet clovers, clovers, and 
basswood pollen grains present in slides after soybean bloom 
may be a result of honey bee preference for soybean. However, 
this trend could also be explained by differences in flowering 
times between soybeans and other species of interest.

R² = 0.3274
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Figure 2. Scatter plot of the average number of soybeans on each slide at each site, and the 
proportion of the foraging range that is comprised of soybean  at each site. The Pearson 
correlation coefficient squared (R2) was determined to be 0.33, indicating that 33% of the 
variation in the data can be explained by the trend line.

Figure 1. Images of (from 
top left to bottom right) 
soybean, sweet clover, 
sanicle, basswood, and 
clover pollen at 400x 
magnification

Plant Mean Number of 
Pollen Grains per 
Slide (±SD)
Before Soybean 
Bloom

Mean Number of 
Pollen Grains per 
Slide (±SD) After 
Soybean Bloom

Significance (p value)

Soybean 0 ± 0 39 ± 33 < 0.001

Sweet clover 10 ± 13 2 ± 4 0.002

Sanicle 1 ± 2 2 ± 7 0.488

Basswood 8 ± 12 1 ± 4 0.019

Clover 33 ± 25 12 ± 16 0.002

Other 50 ± 41 30 ± 37 0.120

Table 1. The Mean Number of Pollen Grains (± Standard Deviation) per Slide and the Results 
of the One-Way ANOVA Statistical Test Comparing Differences in the Number of Pollen Grains 
Present on Slides Before and After Soybeans Bloomed for Each Species of Interest.

Another possible explanation for the decreases in the number 
of sweet clover, clover, and basswood pollen grains after the 
soybean bloom is that the unique lavender color of the 
soybean’s flower, as displayed in Figure 3, may be especially 
attractive to honeybees by comparison. This makes sense 
considering existing studies showing honey bee attraction to 
purple and blue florwers3. Our hypothesis that a honey bee
foraging preference for soybean is a function of the abundance 
of the foraging area that is composed of soybeans is supported 
by the results of our Pearson correlation. However, considering 
the abundance of pollen counted as “other” before and after 
the soybean bloom, future efforts to identify more species of 
pollen present within slides may improve our understanding of 
what other species soybeans are competing with for honey bee
pollination within these agroecosystems.

Figure 3. Photograph of a soybean flower taken within the study area.


