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Demand for organic crop production in the U.S. has increased, resulting in over 4.2 
million certified organic crop production hectares in 2005 (USDA, 2010). In 2005, more than 
55% of the organic field crop production hectares in Missouri were soybean, while Missouri 
ranked 23rd in the U.S. for the number of certified organic producers in 2007 (USDA, 2010). 
Missouri farmers have noted increased profit margins with organic versus conventional crop 
production systems in mid-west states (Archer et al., 2007; Cavigelli et al., 2009), and are more 
likely to consider using land previously set aside in the conservation reserve program for organic 
crop production (Delate et al., 2002). Claypan soils in Missouri enrolled in the conservation 
reserve program generally are highly erodible. Using pre-plant primary tillage followed by two 
or three rotary hoeings and at least two in-crop cultivations has been an acceptable method of 
controlling weeds in organic soybeans (Delate et al., 2002; Place et al., 2009; Thelen et al., 
2004). Long-term research indicated that tillage-intensive, organic systems had greater soil 
benefits than conventional no-till on drought-prone, erodible soils (Teasdale et al., 2007). 
However, the intensity of labor and tillage required for organic crop production has limited the 
widespread adoption of organic soybean production, especially on highly erodible soils. 

Winter rye requires a vernalization period before jointing and flowering, and it 
commonly dies under summer stress (Robinson and Dunham, 1954; Ateh and Doll, 1996). 
Interseeding winter rye in spring may promote a synergistic relationship with soybean, while 
restricting rye to vegetative growth. In this condition, rye may serve as a living mulch that 
suppresses weeds and minimizes soil erosion, while exerting minimal competition with soybean. 
Using winter rye in narrow-row soybean may allow farmers to increase production efficiency by 
reducing the time allotted to cultivation. In separate experiments, spring-interseeded winter rye at 
125 kg ha-1 in wide (76-cm) and narrow (19-cm) rows reduced soybean yield by 17 to 27% in 
two of three years in the narrow-row experiment and in all three years in the wide-row 
experiment (Thelen et al., 2004).  No known research has evaluated rates of rye or compared the 
cost-effectiveness of rye interseeded in wide- and narrow-row soybean. The objective of this 
research was to evaluate spring-seeded winter rye seeding rates on control of weeds, crop 
response, and gross margins of organic soybean in different row spacings.

Field research in 2002 and 2003 evaluated spring-interseeded winter rye (Secale cereale
L.) at 60, 120, or 180 lbs/acre at two soybean [Glycine max (L.) Merr.] row spacings (7.5- and 
30-inch) on weed control, yield, and gross margins. Based on regression analysis, wide-row (30-
inch) soybean grain yield and gross margins were greatest when winter rye was interseeded at
102 and 95 lbs/acre, respectively (data not presented). Yields and gross margins for wide-row
soybean were 8 to 55% greater than narrow-row (7.5-inch) soybean seeded at 200,000 or
300,000 seeds/acre which was probably due to flexibility for implementing cultivation. As
interseeded rye rates increased from 60 to 180 lbs/acre, yields and gross margins for narrow-
rows decreased. Soybean row spacing had minimal impacts on specific weed species and total
weed biomass or density. The use of wide-row soybean and spring-interseeded rye at 60 lbs/acre
was more cost-effective compared to narrow rows.



None of the narrow-row treatments in this research resulted in grain yields equivalent to 
wide-row soybean, which was probably due to flexibility for implementing cultivation in wide 
rows. The utilization of winter rye in narrow-row, organic soybean production did not provide 
adequate grain yields or gross margins to justify conversion from wide- to narrow-row 
production. Risk associated with narrow-row soybean and spring-interseeded rye as a weed 
management system preclude the adoption of narrow-row soybean in an organic soybean 
production system since narrow-row soybean rules out using mechanical weed control.  
Additional research is needed to discover whether it is possible to increase soybean yield and 
consistency of this weed management system. A logical next step would be to look at integrating 
increased soybean seeding rates with interseeded rye at rates less than 100 lbs/acre in wide-row 
soybean, and delayed spreading of interseeded rye in wide or narrow rows. 

References
D.W. Archer, A.A. Jaradat, J.M.F. Johnson, S.L. Weyers, R.W. Gesch, F. Forcella, and H.K.

Kludze, “Crop productivity and economics during the transition to alternative cropping 
systems,” Agronomy Journal, vol. 99, pp. 1538-1547, 2007. 

C.M. Ateh and J.D. Doll, “Spring-planted winter rye (Secale cereale) as a living mulch to control
weeds in soybean (Glycine max),” Weed Technology, vol. 10, pp. 347-353, 1996. 

M.A. Cavigelli, B.L. Hima, J.C. Hanson, J.R. Teasdale, A.E. Conklin, and Y. Lu, “Long-term
economic performance of organic and conventional field crops in the mid-Atlantic 
region,” Renewable Agriculture and Food Systems, vol. 24, pp. 102-119, 2009. 

K. Delate, C.A. Cambardella, and D.L. Karlen, “Transition strategies for Post-CRP certified
organic grain production,” Crop Management, doi:10.1094/CM-2002-0828-01-RS, 2002. 

G.T. Place, S.C. Reberg-Horton, and M.G. Burton, “Effects of preplant and postplant rotary hoe 
use on weed control, soybean pod position, and soybean yield,” Weed Science, vol. 57, 
pp. 290-295, 2009. 

R.G. Robinson and R.S. Dunham.  “Companion crops for weed control in soybeans,” Agronomy
Journal, vol. 46, pp. 278-281, 1954. 

K.D. Thelen, D.R. Mutch, and T.E. Martin, “Utility of interseeded winter cereal rye in organic
soybean production systems,” Agronomy Journal, vol. 96, pp. 281-284, 2004. 

J.R. Teasdale, C.B. Coffman, and R.W. Mangum, “Potential long-term benefits of no-till and 
organic cropping systems for grain production and soil improvement,” Agronomy
Journal, vol. 99, pp. 1297-1305, 2007. 

USDA Economic Research Service, “Organic production,” January, 2010, 
http://www.ers.usda.gov/data/organic/.




