
Organic Vegetable Production

Thursday afternoon 1:00 pm

Moderator: Mathieu Ngouajio, Horticulture Dept., MSU

1:00 p.m. Large Scale Organic Vegetable Production and Marketing

Wolfgang Pfenning, Pfenning’s Organic Vegetables, Baden, Ontario, Canada
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Jon Cherniss, Organic Vegetable Farmer, Urbana, IL

2:30 p.m. Organic Cover Crop Research and Planned MSU Organic Vegetable Research

Dale Mutch, W. K. Kellogg Biological Station, MSU

3:10 p.m. Organic Vegetable Production Teaching Program at MSU

John Biernbaum, Horticulture Dept., MSU
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Situation
Sustainable farmers must develop more efficient farming systems to compete in today’s agriculture.

Researchers and farmers recognize the importance of biological diversity in managing agricultural pests.
Developing a biosuppressant cover crop system for soybeans and pumpkins will reduce tillage trips in
organic soybeans and herbicide applications in sustainable pumpkin farming systems. 

Cover crops suppress weeds by competing with them for light, water and nutrients. They reduce the
amount of sunlight reaching the soil surface, which reduces some of the signals that trigger weed seed
germination. Cover crops also reduce soil temperature and its fluctuations, which can delay weed
emergence. Cover crops cause direct competition with weed growth, thus reducing the number of weed
seeds produced while providing habitat for weed seed predators.

Cover crops can also suppress weeds through allelopathy. When cover crop residues are incorporated
into the soil, they release chemicals that reduce weed seedling emergence. The allelopathic effect of cover
crop residues is strongest right after they have been incorporated into the soil, as soil microbes use the
allelochemicals that suppress weed germination as an energy source. These chemicals degrade quickly
under warm, moist conditions.

Recent input price increases have presented new challenges for Midwestern growers. Fuel costs
represent a significant portion of the total cost incurred by farmers.

Some of the variable costs in organic soybean production are seedbed preparation, rotary hoeing and
multiple cultivations for weed control. These activities require high fuel consumption and potential soil
compaction. The work carried out through this research will reduce variable costs (e.g. fuel consumption
and herbicide inputs) in organic soybean by combining conservation tillage practices and the new
roller/crimper cover crop-killing technology.

Organic soybean system
Michigan’s largest acreage for organic crops is soybean. Organic soybean farmers use up to 10 tillage

treatments to manage weeds. Traditionally, organic farmers seed cover crops in the fall and use tillage to
kill the cover crop in the spring.  These operations increase fuel consumption, which has become
increasingly expensive. The proposed system will kill the cover crop vegetation by crimping the cover
crop’s stems, providing a thick mulch to reduce weeds, improve soil quality, reduce soil erosion and
dramatically reduce fuel consumption.

Michigan State University’s (MSU) plant industry initiative, Project GREEEN (Generating Research
and Extension to meet Economic and Environmental Needs), funded a 2004 project to develop a
roller/crimper at the W. K. Kellogg Biological Station (KBS). This implement was used to roll/crimp
cereal rye before soybeans were no-till planted into the green residue, producing an excellent yield (62
bu/A) for dark hilum feed soybeans (Table 1). In 2005 hairy vetch, hairy vetch plus rye and rye alone
were evaluated using the roller/crimper system. A 2005 drought resulted in much lower yields (20 bu/A)
as compared to 2004. In 2005 organic Vinton 81 clear hilum soybeans were grown. In the control, a 



30-inch high tillage system resulted in a yield of 19 bu/A in 2005. Therefore, this system produced the
same yield as the control without all the tillage operations (Table 2). 

In order to use the crimper/roller system, cover crops need to be seeded the fall before planting the
desired crop.  At KBS/MSU we are evaluating several winter annual cover crops and combination for
their ability to be crimped and no-till seeded into this mulch (Table 2).

Table 1
Bu/A Standard error

Hairy vetch 58 3.3
Winter rye 62 2.0

Table 2
Treatment Crop Bushel rye Pounds vetch Planting Yield Std. dev.

1 soy 1 0 Aug. 25, 2004 20.0 0.3
2 soy 2 0 Aug. 25, 2004 20.8 1.6
3 soy 3 0 Aug. 25, 2004 20.1 1.3
4 soy 0 30 Aug. 25, 2004 13.5 0.4
5 soy 0 30 Sept. 14, 2004 5.8 0.4
6 soy 3 15 Aug. 25, 2004 17.2 0.0
7 soy 2 20 Aug. 25, 2004 16.4 0.4
8 soy 1 30 Aug. 25, 2004 15.3 2.4
9 soy 0 0 --- 18.9 6.1

Table 3
Treatment Compost Cover crop Rate/A

1 + Hairy vetch 40 lbs.
2 + Cereal rye 2.5 bu.
3 + Oriental mustard 15 lbs.
4 + oilseed radish 20 lbs.
5 - Hairy vetch 40 lbs.
6 - Cereal rye 2.5 bu.
7 - Oriental mustard 15 lbs.
8 - Oilseed radish 20 lbs.
9 + --- ---

10 - --- ---

At the Southwest Michigan Research and Extension Center (SWMREC), we are beginning research
for organic vegetable production.  In August 2005 cover crops hairy vetch, cereal rye, oriental mustard
and oilseed radish were seeded in 30 foot x 40 foot plot sizes in an RCB design.  Each cover crop
treatment will be evaluated with and without compost and compared to a no compost cover crop control
(Table 3).

In 2006 tomatoes, cucumbers and pumpkins will be grown to compare yield, fruit quality and weed
control across treatments.

This project was sponsored by Project GREEEN and SWMREC.


