
Pollen Loads on Insects Caught Amongst Flowering Pennycress (Thlaspi arvense L.)

Introduction

▪ Pennycress (Thlaspi arvense L.) is being developed as a cash-cover crop for the 

Midwestern U.S. If adopted widely, it may become an important early-season forage 

resource for pollinators (Forcella et al. 2021). 

▪ Pennycress blooms in the early spring and in research trials, its nectar and pollen have 

attracted a variety of insects. While some Hymenoptera species (bees and wasps) visit 

the crop (Image 1), the greatest number of visitors have been Diptera species (flies). A 

previous study found that root maggot flies (Anthromyiidae) and hoverflies (Syrphidae) 

are the most common fly families visiting the crop (Forcella, et al. 2023). Though less 

common, beetles, plant bugs, and moths are also pennycress visitors.

▪ While pennycress is mainly self-pollinated, insect pollination accounts for nine percent of 

seed production (Forcella, et al. 2023).

▪ Previous studies have documented pollinator species visiting pennycress, however, no 

work has been done measuring how much pollen the insects that visit pennycress flowers 

are carrying.

▪ The purpose of this study was to quantify how much pennycress pollen was carried by 

insects visiting pennycress.

Do insects that visit pennycress inflorescences 

carry pennycress pollen?
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H1:  Insects captured in flowering pennycress 

inflorescences carry pennycress pollen. 

Sample Collection:

▪ Insect samples were collected from flowering pennycress plots using a sweep net 

across five different sites: Lexington and Macomb, Illinois (April 10, 2024), and 

Rosemount (April 24, 2024), St Paul (May 5, 2024), and Morris (May 8, 2024), 

Minnesota.

▪ Following capture, the insects were frozen, sorted taxonomically, and preserved in 2-

ml cryotubes filled with 91% isopropyl alcohol. Larger insects like bees (considered to 

be carrying large pollen loads) were placed individually in a tube. Up to ten individuals 

of smaller insects within a species, such as tiny midges, were placed in a single tube.

Sample Processing:

▪ To isolate the pollen from the insects, each cryotube was sonicated for 60 seconds.

▪ The liquid in each cryotube was then decanted into a 15 ml centrifuge tube and 

centrifuged at 4000 RPM for 5 minutes. After the pollen and liquid had separated, the 

excess liquid was decanted back into its original cryotube.

▪ Two to four drops of Safranin dye were added to each centrifuge tube and vortexed for 

five to ten seconds.

▪ A single drop of the pollen-dye solution was examined under the microscope for pollen 

grains and was counted in the following categories: Pennycress, Maybe Pennycress, 

and Other (Images 2-4).

▪ The total number of pollen grains per sample was determined by extrapolating from 

the sample’s volume while the pollen load per individual insect was calculated by 

dividing by the number of individuals per cryotube.

▪ A combination of statistical approaches, such as two-tailed t-tests and ANOVA were 

used to compare pollen loads between and/or among species as well as the locations 

from which they were collected. P values were calculated, with any value ≤ 0.10 

considered of interest as a potential ecologically-significant difference.

Figure 1. Number of insects by taxonomic 

order and sampling location. Insects were 

collected in Macomb and Lexington on April 

10, 2024, Rosemount on April 24, 2024, St Paul 

on May 5, 2024, and Morris on May 8, 2024.

Figure 2. Pollen load as affected by 

insect order and sampling location.

Image 2. Pennycress 

Pollen (100x)
Image 3. Dandelion 

Pollen (400x)

Image 4. Unidentified 

Pollen Mite (400x)

Image 1. Bee on Pennycress
Sourced from @IPREFER_CAP, March 20, 2024

References

Table 1.  Pollen load per individual for Diptera and Hymenoptera sampled 

on pennycress in five locations. Minimum, maximum, and mean data is not 

transformed. Because data was not normal, a log(x+1) transformation was 

used for data analyzed using a paired t-test. Because transformed data still 

had unequal variance the Satterthwaite method was used to separate the 

mean (p<0.0001).

▪ Species in the order Diptera were most abundant at 4 of 5 sampling 

locations (Figure 1). Variance among sample sizes and insect ratios 

across all five sites is most likely due to differences in sample collection 

periods including the date, time, and weather conditions, as well as 

differing landscapes/pollinator habitats. For example, Rosemount, MN, has 

a particularly small sample size because collection occurred on a colder 

day. The high ratio of flies compared to other insects at Lexington, IL, can 

most likely be attributed to a nearby animal operation influencing the 

agroecosystem.

▪ Insects from the order Hymenoptera carried the greatest proportion 

of pollen at 3 locations (Figure 2). Interestingly, Heteroptera species 

(mainly tarnished plant bugs) displayed larger pollen loads than Hemiptera 

(leafhoppers and damsel bugs), Coleoptera (beetles), and Lepidoptera 

(moths) at each sampling location (Fig. 2).

KEY TAKEAWAY:
▪ When the relative abundance of pennycress pollen per individual was 

compared, the average Hymenoptera individual (bees and wasps) 

carried significantly more pollen than the average Diptera individual 

(flies) (Table 1). However, because Diptera species were more 

abundant than Hymenoptera species in pennycress plots, they 

should still be considered influential pollinators.
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Minimum Maximum Mean Transformed Mean

- - - - - - - - - - - - Pollen Grains per Insect - - - - - - - - - - - -

Diptera 0 11,340 389 4.5 B

Hymenoptera 0 86,757 3905 6.2 A
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