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Objectives
For four years, we grew organic vegetable crops (broccoli-snap
bean double-crops in 2011 and 2012, and organic crookneck
squash in 2013 and 2014) in four cover crop treatments, to ask if
the presence and type of winter cover crop can:

● influence soil nutrients or soil organisms

● suppress weed germination or growth

● reduce the weed seedbank

● reduce the abundance of arthropod pests

● increase the abundance of beneficial arthropods

● increase crop yield

Rationale
Cover crops can be used to help manage crop pests and
improve soil quality in vegetable systems. Winter cover crops
are seeded in the fall and killed off in the spring prior to
planting the main crop. Cover crops compete with weeds for
space and resources and prevent weed seed germination. Some
types of cover crops fix nitrogen, increasing available soil
nutrients for the main crop and reducing the need for fertilizer
application. Cover crops also give structure above and below
the soil, reducing soil erosion and providing shelter or food
sources for natural enemies of arthropod pests and for weed
seed predators.

Here we report results from one year of a four-year project
comparing four treatments: no cover crop, barley cover crop,
crimson clover cover crop, and a mixed barley-crimson clover
cover crop. Our cumulative results will address cover crop
effects on broccoli and crookneck squash pest complexes, and
will give a more complete picture of which cover crops can be
most effectively used to influence arthropod and weed
communities, and soil health and quality.

Crimson clover cover (top) and mixed barley-crimson clover
cover (bottom).

Methods
Vegetable crops were planted into one of four treatments: no cover
crop, barley, crimson clover, or mixed barley and crimson clover. Each
fall during this study, cover crops were seeded at ~25lbs/A (clover), ~100
lbs/A (barley), and ~60 + 40 lbs/A (barley + clover, mixed cover crop).

Cover crops were flail mowed (L) and plots were strip tilled (R) prior to
vegetable planting. For the 2013 season, organic crookneck squash were
direct seeded into strips (3’ row spacing, 4’ plant spacing), and fertilized
with organic chicken manure (3:2:3, ~75 lb/A).

Research plots were located at the Central Maryland Research and
Education Center, Upper Marlboro MD.

In each year of the study, we collected soil samples to measure
nutrients, nematodes, microbes, and weed seeds. We counted,
identified, and weighed weeds, and recorded the time spent weeding in
each plot. We measured beneficial and pest arthropods through counts
and plant damage estimates, and sampled ground-dwelling arthropods
with pitfall traps. We measured crop quality through plant size
measurements, plant tissue nutrient analysis, and yield.
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● Cover crops did not change the number of weed seeds germinating from soil isolated in the greenhouse,
nor the abundance of the most common arthropod pests (squash bugs and cucumber beetles) in the field.

● Plants were largest in the mixed cover treatment. Plants in clover and mixed cover had the highest yield,
most likely because of the highest pre-season soil nitrate content.

Results and Conclusions

● Cover crops produced a large
above-ground biomass, with
very few weeds (green slices).

● Greater cover crop biomass
led to greater suppression of
weeds later in the season and
reduced weeding effort, relative
to no-cover crop plots.
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