
Introduc)on	  
 

Cover crops can facilitate reductions in 
tillage, and recent research has shown that 
no-till planting of organic soybean into 
rolled-crimped cereal rye can result in 
weed suppression and soybean yields that 
are equivalent to tillage-based 
management.1 Soybean population density 
and cereal rye biomass can interact 
synergistically to enhance weed 
suppression and soybean crop yield.2  
Moreover, as in conventional no-till 
systems, reductions in tillage in organic 
systems can result in weed community 
shifts toward perennial species.3  
 
In this research, a range of cover crop 
mulch rates and soybean seeding rates 
was created to assess their weed 
suppressive ability and their effect on 
weed community composition and 
structure.  

Materials	  and	  Methods   
 

The study was conducted in 2008 and 
2009 in Maryland and Pennsylvania using 
5 levels of cereal rye residue representing 
0, 0.5, 1, 1.5, and 2 times the ambient 
level, and 5 soybean seeding rates ranging 
from 0 to 74 seeds m-2. A cereal rye cover 
crop was planted in the fall, then clipped 
and removed from the plots the following 
spring. Soybeans were seeded at 5 rates, 
before the clipped rye biomass was 
returned to the plots. Multivariate analyses 
were performed using the PC-ORD 
software package.4 
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Results	  
 

 
! Weed biomass 
- Weed biomass ranged from 0 to 967 g m-2 across all site-years.  
- The highest levels of weed biomass were observed in MD 2008 (246 g m-2), whereas the lowest levels were 
observed in PA 2009 (45 g m-2).  
- Weed biomass decreased with increasing rye residue and decreased with increasing soybean density.  
 
! NMDS ordination                                                 ! Soybean crop performance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
! Indicator species analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Conclusions	  
 

- Twenty-one weed species were 
associated with the absence of rye mulch, 
suggesting that rye suppressed these 
weed species at mulch rate ≥ 0.5x  
(Table 1).  
- Soybean seeding rate had little impact 
on weed community composition. 
Smooth pigweed, wild buckwheat, and 4 
summer annual grasses were associated 
with the absence of soybeans (Table 1).  
- The effect of site-year was apparent in 
the NMDS ordination, indicating that 
weed community composition varied 
across site-years (Fig. 2). 
- Soybean yields were optimized with 
1000-1200 g m-2 of rye mulch and 
soybean seeding rates of about 50-60 
seeds m-2 in an organic rotational no-till 
system (Fig. 3).  
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1 Annual (A), biennial (B), perennial (P), summer (S), and winter (W).  
2 Indicator value and significance level are presented in parenthesis. Significance level: ***, **, and * indicate significant at P ≤ 0.001, P ≤ 0.01, and P ≤ 0.05, respectively. 
3 Large crabgrass (Digitaria sanguinalis (L.) Scop.), barnyard grass (Echinochola crus-galli (L.) Beauv.), giant foxtail (Setaria faberi Herrm.), and yellow foxtail (Setaria 
glauca (L.) Beauv.) were pooled within each experimental unit.  
 

Table 1: Indicator species analysis of weed species in response to cover crop mulch rate and soybean seeding rate.  

Fig. 2: Nonmetric multidimensional scaling (NMDS) ordination of 
weed community biomass across the 4 site-years (stress = 15.7, 
 r2 = 0.36 (axis 1), 0.24 (axis 2), 0.16 (axis 3), cumulative r2 = 0.76). Fig. 3: Contour plot of soybean yield pooled across the 4 site-years. 

Fig. 1: Rye mulch was placed on top of the seeded plots 
at 5 rates. 

Fig. 4: Soybeans growing into cereal rye mulch. 
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