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BACKGROUND

Cover crops are planted by many vegetable growers between crop 
cycles for the multitude of benefits they provide. Overwintering 
cover crops, like cereal rye and hairy vetch, are seeded in the fall, 
remain dormant during the winter, grow throughout the spring, 
and are terminated before planting the next crop. Leguminous 
cover crops, such as hairy vetch, provide nitrogen for the next crop 
by fixing atmospheric nitrogen. When the vetch is terminated, 
about 40-60% of its nitrogen is available to the next crop.[1] Both 
hairy vetch and cereal rye keep the soil covered, reducing erosion, 
building soil organic matter, contributing to soil microbial diversity, 
and suppressing weeds.[2] 

Kate Edwards had previous success growing cereal rye as a cover 
crop and had heard of other growers having success with vetch. She 
had concerns about fitting vetch into the short window available 
to vegetable growers. “I also knew that to get the best results 
from vetch you have to wait to incorporate it until after it flowers. 
Winter squash and our other fall crops are the only crops planted 
late enough to do this,” she said at the onset of the trial. Edwards 
hoped the research trial would “help build the research body for 
horticulture farmers who want to incorporate cover crops” and 
help her determine what cover crop is best planted before winter 
squash on her farm.

In a Nutshell:

•	 Cereal rye is a common cover crop used in vegetable cropping systems. With crew 
members, Alayna Kuntz and Ella Ostedgaard, Kate Edwards evaluated hairy vetch as an 
alternative to growing cereal rye before winter squash. 

•	 Edwards hypothesized that squash planted following vetch would yield a greater number 
and weight of marketable squash than squash planted following cereal rye. 

Key Findings:

•	 Growing vetch before winter squash resulted in a significantly greater yield than cereal rye. 

•	 Edwards concluded that vetch could effectively be used instead of cereal rye to improve 
yields of vegetables planted later in the summer season like winter squash.
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TABLE 1. Management at Edwards’s farm in 2022.

Cover crop seeding date Oct. 20, 2021

Seeding rates
Vetch: 12 lb/plot (200 lb/acre)
Cereal rye: 10 lb/plot (165 lb/

acre)

Cover crop termination date June 8

Squash seeding date June 14

In-row spacing  12 in. 

Between-row spacing 36 in.

Plot area 2650 ft2

Irrigation none

Harvest date Sept. 16

METHODS

Design

A randomized complete block design with three replications was 
used to compare hairy vetch and cereal rye cover crops on winter 
squash yield (2 treatments x 3 reps; Figure A1). Management 
details are presented in Table 1. 

Hairy vetch and cereal rye were handed-seeded and harrowed 
to incorporate in alternating strips 10 ft wide and 265 ft long 
in October 2021. In spring 2022, cover crops were mowed and 
tilled and ‘Waltham’ butternut squash was direct-seeded. Each 
treatment/replication consisted of three rows of squash, one data 
row of butternut squash to be used for data collection and two 
outside guard rows of other squash varieties (no data collected 
from guard rows).

Measurements

To measure cover crop performance, cover crop height 
was measured, and biomass samples were collected before 
termination. To determine winter squash yield, the number and 
weight of marketable fruit and nonmarketable fruit was collected 
at harvest. 

Data analysis

To determine the effect of cover crop species on winter squash 
yield, we analyzed the differences between treatments using 
Fisher’s least significant difference (LSD) test at 90% confidence 
level. If the difference in yield parameter between treatments was 
greater than the LSD, the cover crops were considered to have 
statistically significant effects. Using a 90% confidence interval, 
growers could expect this result 90 out of 100 times. A Fisher’s 
LSD test was run to compare the weight of marketable fruit, 
number of marketable fruit, the weight of nonmarketable fruit, 
and the number of marketable fruit. A Fisher’s LSD test at 90% 
confidence level was also used to compare the cover crop biomass 
and height.

‘Waltham’ butternut squash seedling emerging 7 days after seeding. Photo taken June 21, 
2022.

Strips of cereal rye and hairy vetch growing in spring 2022. Photo taken May 18, 2022.

RESULTS AND DISCUSSION 

Cover crop performance

Cereal rye produced significantly larger biomass and had a larger 
average height than hairy vetch (Table 2).

Yield

Vetch plots yielded significantly more pounds of marketable 
squash than cereal rye plots, confirming the hypothesis (Table 
3). Although the number of squash was not significantly greater 
in the vetch plots, they produced twice as many as the cereal rye 
plots, 16 fruits on average in the vetch plots and 8 fruits on average 
in the rye plots. The number and total weight of unmarketable 
squash in the two treatments did not differ significantly. 
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TABLE 2. Cover crop biomass and height at Kate Edwards' in 
2022.

COVER CROP
BIOMASS

(g/ft2)
HEIGHT

(in.)

Hairy vetch 53.9 38.3

Cereal rye 74.6 58.7

Diff 20.7 20.4

LSD 13.8 7.6

Significant? Y Y

By column, both values differed by more than the least 
significant difference (LSD), we considered the treatments 
statistically different at the 90% confidence level.

CONCLUSIONS AND NEXT STEPS

Growing hairy vetch before winter squash improved butternut 
squash yield compared to cereal rye. Edwards greatly increased 
her knowledge through this trial commenting, “We had a 
theory that the squash would be larger from using hairy vetch 
beforehand but when we had tried it in the past the weeds were 
too great in the vetch section and we had no squash. In the past 
we had plowed the vetch in and had mowed and tilled the rye. 
This time we mowed everything and tilled it. I think this made 
a difference with the vetch and we were able to get ahead of the 
weeds evenly for the whole field.” After this success, Edwards 
has more confidence to test a variety of cover crops on her farm, 
instead of just cereal rye. Through this trial, she was also able to 
determine which cover crop to grow before winter squash and has 
implemented changes based on the findings. “We have already 
planted out 2023 winter squash field to all vetch.”

TABLE 3. Winter squash yield at Kate Edwards' in 2022.

MARKETABLE FRUIT UNMARKETABLE FRUIT
COVER CROP (no./plot) (lb./plot) (no./plot) (no./plot) Ratio M:U

Hairy vetch 16 31.7 11 14.0 2.3

Cereal rye 8 12.7 11 8.2 1.5

Diff 8 19.0 0 5.8 0.8

LSD 11 15.9 6 17.7 n/a

Significant? N Y N N n/a

By column, both values differed by more than the least significant difference (LSD), we considered the treatments statistically 
different at the 90% confidence level.

Butternut squash plants growing after hairy vetch. Photo taken June 19, 2022.

Butternut squash harvested on Kate Edwards’ farm. Photo taken September 16, 2022.
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PFI COOPERATORS’ PROGRAM

PFI’s Cooperators’ Program helps farmers find practical answers and make informed decisions through on-farm research projects. 
The Cooperators’ Program began in 1987 with farmers looking to save money through more judicious use of inputs. 

If you are interested in conducting an on-farm trial contact Stefan Gailans @ 515-232-5661 or stefan@practicalfarmers.org.
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APPENDIX – TRIAL DESIGN AND WEATHER CONDITIONS 

REFERENCES

1.	 Nair, A., T. Kaspar and G. Nonnecke. 2015. Cover Crops in Vegetable Production Systems. www.extension.iastate.edu/vegetablelab 
(accessed November 2022).

2.	 SARE. 2012. Managing Cover Crops Profitably. 3rd ed. Sustainable Agriculture Research and Education, National Institute of Food 
and Agriculture, U.S. Department of Agriculture. http://sare.org/publications/covercrops.htm (accessed November 2022).

3.	 Iowa Environmental Mesonet. 2022. Climodat Reports. Iowa State University. http://mesonet.agron.iastate.edu/climodat/ 
(accessed October 2022).

FIGURE A1. Experimental design at Kate Edwards’ farm. Treatments were 
grown in alternating strips and replicated three times. This allowed for statisti-
cal analysis of the data.

FIGURE A2. Mean monthly temperature and rainfall during the study period 
and the long-term average at Iowa City, the nearest weather station to Edwards’ 
farm.[3] 
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