Influence of Corn Residue on Pennycress in the Upper Midwestern Corn Belt
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Introduction Results Discussion
Opportunity: Establish winter cover crops during fallow periods in Table 1. Pennycress grain yields in response to various cropping sequences in correlation with distinctive residue Crop Establishment:
corn-soybean crop rotations to provide ecosystem services and near-term levels within the U.S. Corn Belt, from 2014-2022. Average pennycress grain yield ranges from 355-1441 kg ha™, - Interseeding pennycress into standing corn at stage R4 resulted in
profitability across high and no residue levels, respectively. 13

etiolation and death due to inadequate light availability ™.

verse the impact of falow periods, whie offering applcations as an .~ Season . Minimum - Maximum | Aversge | | 5699 dormancy of MN106 caused uneven germination between fal
’ . . - ' = and spring, resulting in low percent coverage (0-5%) from
industrial oil feedstock”. i High Residue  corn-pc*-corn™* 2015-2022 234 477 355 bring, TSNS oW P 9e (0-5%)
- soy-pc-corn! 2017-2018 342 633 487 2014-2015 (Fig. 1) "
« Cover crops improve the structural e Low Residue  wheat-pc-soy?®/:8? 2014-2018 702 1007 854
stability and resiliency of soils by R sweet corn-pc-soy*? 2017-2018 308 606 457 * The establishment in fall of 2015 was 7%, on average, and followed
increasing soil organic matter, silage corn-pc-soy” 2020-2022 778 2038 1109 the expected stover gradient. (Fig. 1).
biodiversity, and nutrient retention No Residue state breeding trials!'-12  2020-2021 1297 1584 1441 Seed Yield:
and availability, which may offset o e -eeAcrolses a.II locations, regardless of removal rates, pennycress yield was
negative repercussions of stover [ i eperse | | | Abbreviations: Pennycress ‘MN106” (pc) PR . ’
ermoval?. :)’::n%ir;SS“;%Zgéej;zgﬁhseeigfr:’ g:ﬁg;;’ gl'i'i"negse Mestation Helidad R steranica Saction. low (1250 kg/ha™") relative to studies where pennycress was grown
the field trial. alone (Table 1).
Challenge: Integrating oilseeds |nt0 corn SyStemS may Increase COS!:S for Fall Spring Fall o Aithough fall and Spring coverage was IOW, no Significant impact on
row-crop farmers and may establish poorly due to dense corn canopies, 2014 2015 2015 pennycress grain yield was observed (Fig. 2).

residues, and competition.
15 1

- Even though interspecies competition between corn and pennycress
negatively impacted emergence and subsequent survival, pennycress
yields exceeded expectations within interseeded systems (Table 1) due
to spring emergence, which accounted for 77% of the total yield
(post-imaging).

« Planting small seeded cover crops in a high-residue environment, such as
corn stover, impedes seed-to-soil contact necessary for germination®.
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Objectives

1. Evaluate the influence of stover removal across a range of corn residue
levels and environments on fall establishment of winter oilseeds.
2. Measure the impact of stover removal on oilseed yield the following spring.
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Materials and Methods
Design: 0 25 50 75 100 0 25 50 75 100 0 25 50 75100 O 25 50 75 100 A SR e v, WY (A us
Image 6: Fall pc plant coverage with 25%

 Three locations: Morris, MN; Stover Percent Removal Rate

Rosemount, MN: Lamberton,

stover removal (left). ImagedJ processed image stover removal (left).

right) reflects evaluated percent cover.
Figure 1. Impact of corn stover removal on pennycress (MN106) plant coverage across the 2014-2015 and (right) v E Y

MN. 2015-2016 growing season. Within a sampling period, treatments that share a letter are not statistically significant
e Randomiz mplete block from one another based on LSD (a < 0.05). "

d;.gz ed complete bloc Conclusions
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» Four replications. SWAYSSY o\ EET Y sy BS T Despite stover manipulation, pennycress yield was not viable.
Image 2: Corn at the R4 growth stage, exemplifying the il

* Five treatments: 0%, 25%,
50%, 75%, and 100% stover

shading hindering the establishment of pennycress.

T * Interseeding into grain corn masks any impacts of stover removal.

removal. * Pennycress may not be suitable for corn systems due to irreparable
Management: losses caused by poor establishment within full-season corn.
* Fall cover crop establishment

Improved genetics that reduce MN106 weedy charactrics (i.e., seed
dormancy) are needed to balance the tradeoffs of oilseed integration

was measured with overhead

iImaging. _ | | | )
« Spring emerged pennycress MNS | ) G mtlo tgralr: Colrn systtem?. Earlier maturlngt f[:orn m(ej\y be a potential
T e T solution to eliminate interspecies competition and increase cover cro
a_sses_sed based on rosette Image 3: Still standing corn at the R6 growth stage, t b| h t p p p
size difference. prior to harvest. establishment.

* OQOilseed yield was measured
by hand-harvesting plots.
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