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ABSTRACT

Cover crops are critical for enhancing soil health and minimizing agricultural field
erosion and nutrient loss. However, their adoption is hindered by additional costs without
Immediate financial returns. Golden pennycress, developed through gene editing and
traditional breeding from field pennycress (Thlaspi arvense L.), offers a novel solution by
functioning both as a cover crop and as a source of harvestable seed, potentially generating
Income for farmers. This oilseed crop shows promise for biofuel production and animal feed,
with future prospects in specialty oils. Initial commercial trials indicate potential cultivation
on a large portion of the central U.S. Successful establishment of cover crops often hinges
on early planting to maximize vegetative growth before winter dormancy. Selecting soybean
varieties with early maturity groups ensures mature crops by mid-September, facilitating
timely planting of golden pennycress in the fall. Significant differences were seen in yield
for the different soybean maturity groups, however, there was no significant difference in the
following pennycress yields. This proposal, supported by the Illinois Soybean Association,
focuses on optimizing management practices by planting a range of soybean maturity groups
and integrating golden pennycress immediately post-harvest.
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Figure 1. Soybean maturity group study at Western Illinois Unlver3|ty taken via
drone on July 10, 2024.

INTRODUCTION

Field pennycress (Thlaspi arvense L.) is a new oilseed cover crop being
Investigated as a source of biofuel in the United States. The adoption of cover crops has
been progressively increasing (National Cover Crop Survey Report, 2023). The inclusion
of cover crops in a cropping system can provide benefits including: soil cover, increasing
biodiversity and soil organic matter, utilizing available nutrients by preventing leaching,
and may increase growth and yield of the following crop (Kandel et al., 2021). A double
crop system does involve potential risks including: competition for natural resources,
Incidence of pests and diseases, and crop failure (Johnson et al., 2017). Incorporating
pennycress into a crop rotational system can be complicated due to the timing required for
planting and harvesting both pennycress and soybeans (Gesch et al., 2022). Ideally,
soybeans would be planted in late April to early May and harvested from mid-October to
early November In the central Midwest. Along with additional costs, late maturing
soybean leads to conflicts with an early fall planting of pennycress. Soybean harvested in
mid-October to early November will not allow pennycress to fully establish before winter
dormancy in December. Late establishment of pennycress will significantly decrease crop
yields. The purpose of this study is to identify soybean varieties in central lllinois with an
early maturity group that would ensure mature crops by mid-September, allowing for
timely pennycress planting and potential for greater economic return on both soybean and
pennycress.
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Figure 2. Soybean maturity group study demonstrating the dlfferent stages of
maturity of each soybean variety taken via drone on September 14, 2023.
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Figure 3. Soybean yield based on soybean variety. Boxes with different letters underneath
Indicate significant differences based on Tukey tests.
—. 800 - -
=0
=4,
o -
.:E 600 A 1 1
E | ®
E L J
>
= 400 -
P —_ L 4
A 1
200 - -4
VYOS DN DN DD DD DD DD DD NN D
FFFFIFSFSFFAFIFFHFFIFIFFITSFSFE
N NN A< I A« e S« e S e O e S
¥ Y Y Y Y Y Y ¥ ¥ ¥ ¥ ¥rY ¥ ¥ v
Soybean Variety

Figure 4. Pennycress yield following soybean maturity groups. No significant differences were found.

METHODS AND MATERIALS

Plant material: WIU planted 15 different soybean varieties in 3.04 m by 45.72 m plots (10 ft by
150 ft) on April 27, 2023. Maturity groups included: 1.5, 1.8, 1.9, 2.0, 2.3, 2.4, 2.5, 2.8, 2.9, 3.1,
3.3(XF2,XF3), 3.5, 3.8, 3.9. The plots were previously planted with corn. Each variety was
planted with four reps each (Figure 2). Planting rate for soybeans was 4,821 seeds per plot.
Soybean was planted on 76.2 cm row spacing and planted at a depth of 3.8 cm. The soybeans were
harvested on different dates, dependent on their maturity and moisture content of seeds. Following
the harvest of soybean, pennycress variety ‘tt8-t/ARV 1’ was planted with a seeding rate of 5.6
kg/ha (5 Ibs/acre). A no-till drill was used to establish pennycress while a no-till planter
established all soybean varieties. Standard herbicides were used to maintained all soybean plots.

Harvesting method: Soybean varieties were harvested on September 19, September 25, and
October 2, 2023 with a Gleaner K2 combine with a yield monitor. Pennycress plots were all
harvested on May 30, 2023 using a Wintersteiger Quantum combine with a harvest master yield
monitor (Figure 5).

Data analysis: Data collected from all harvests were analyzed using RStudio with ANOVA and
Tukey HSD tests. All graphs were made using RStudio.
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Table 1. Table showing the average soybean yield based on variety.

AG15XF2 3714.61 552.73 4
AG18XF1 4569.98 336.66 4
AG19XF3 4393.92 525.00 4
AG20XF1 4596.60 271.98 4
AG23XF3 4390.77 331.70 4
AG24XF1 4126.47 261.53 4
AG25XF3 4732.67 552.16 4
AG28XF3 4883.96 283.70 4
AG29XF3 4740.89 2172.28 4
AG31XF3 4374.49 366.00 4
AG33XF2 4319.16 146.65 4
AG33XF3 4867.29 99.15 4
AG35XF1 4307.86 540.17 4
AG38XF1 4559.87 439.88 4
AG39XF2 4601.99 210.49 4
RESULTS

A box plot diagram of the soybean variety yields can be seen in Figure 3 and Table 1.
Pennycress yields following soybean maturity groups were found not to be significant among all
15 varieties (Figure 4). Soybean maturity groups appear not to have a significant impact on
pennycress yields if introduced into a crop rotation. The recommended maturity groups for
[llinois is 2.5 to 3.5 (Rincker et al., 2014). Results indicate that a deviation of soybean maturity
group is not required to produce consistent pennycress yields.

Figure 5. Harvest of pennycress plots for soybean maturity group study taken via drone on
May 30th, 2024.

CONCLUSION

Results have shown that there is potential to incorporate pennycress into a crop rotation with
soybean if introduced with the appropriate maturity group. This will offer a producer two options
for a potential cash crop and maintaining sustainable soil health with the inclusion of a cover crop.
A second year study will be performed to validate consistency among the soybean varieties and
results will be evaluated with the inclusion of weather as a factor (Figure 1).
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