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Summary.  Short-duration summer annual cover crops have the potential to benefit subsequent crops 
through improvements in soil health and reductions in pest pressure.  However, successful use of summer 
cover crops is often hindered by high costs and inadequate suppression of weeds.  Two studies were 
conducted in North Central NY, looking at the effects of several cover crops and cover crop combinations 
on biomass accumulation and weed suppression in two niches: (i) before late-planted vegetable crops, and 
(ii) after early harvested vegetable crops.  In the first study, mustard, oat and buckwheat cover crops were 
planted before subsequent crops of peas, snap beans, Swiss chard and lettuce.  In the second study, 
Sorghum-sudangrass, Japanese millet, soybean and cowpeas were sown either alone or in mixtures in mid 
July.  Results from these studies indicate that (i) yellow mustard and buckwheat are potentially valuable 
cover crops for building soil and suppressing weeds prior to late planted snap beans and (ii) sorghum-
sudangrass alone, or mixtures of Japanese millet with either soybean or cowpea may be useful tools for 
managing weeds and soils following early harvested crops.  Further research is needed to (i) characterize 
effects of cover crops on specific weeds and vegetables and (ii) identify optimal management practices to 
minimize weed seed production during cover crop growth. 
 
Cover crops before late-planted vegetables.   
 
Background.  The objective of this study was to evaluate several cover crops for their effects on weed 
suppression and crop establishment for a target planting date of early July.  Cover crops examined included 
buckwheat, yellow mustard, brown mustard and oats.   Cover crops were evaluated for their effects on (i) 
seed production and emergence of hairy galinsoga—the dominant weed in our system—and (ii) emergence 
and early growth of peas, beans, lettuce and Swiss chard following cover crop incorporation.   
 
Methods.  Yellow mustard (Tilney; 15 lbs/A), brown mustard (Florida broadleaf; 11 lbs/A) and oats (4 
bu/A) were planted in early May, and buckwheat (70 lbs/A) in mid-May.  All cover crops were mowed and 
rototilled during the first week of July.  Lettuce (Cappistrano) and Swiss chard (Fordhook Giant) were 
transplanted and snap beans (Hystyle) and peas (Bolero) sown directly into incorporated cover crop 
residues.  Emergence and dry weights of weeds and crops were taken 31 days after planting.   
 
Results: Averaged over both years, cover crop dry weights were 4.2, 6.4, 6.8 and 9.7 T/ha for buckwheat,  
brown mustard, yellow mustard and oats, respectively (Table 1).  During cover crop growth, seed 
production of hairy galinsoga was reduced by at least 95% in all cover crop treatments.   



 

Table 1.  Cover crop biomass, weed biomass, and hairy galinsoga seed production, 2006 and 2007.

Cover crop 2006 2007 2006 2007 2006 2007

May 1 planting
Brown mustard 6.3 b 6.5 c 19.8 c 15.8 c 58 c 181 b
Yellow mustard 6.0 b 7.6 b 11.0 c 3.5 c 14 c 0 c
Oats 9.7 a 9.6 a 2.6 c 12.5 c 0 d 247 b
Weedy 0.0 d 0.0 e 405.0 a 364.7 a 98,890 a 39,085 a

May 15 planting
Buckwheat 3.8 c 4.6 d 14.4 c 11.5 c 44 c 0 c
Weedy 0.0 d 0.0 e 129.8 b 135.0 b 1,784 b 80 b
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Yellow mustard suppressed hairy galinsoga emergence by 49% in 2006 and 62% in 2007 (Table 2).  The 
other cover crops did not suppress hairy galinsoga significantly in 2006, but reduced galinsoga emergence 
in 2007 between 38-52%.  Snap bean emergence was unaffected by cover crop residues, but pea emergence 
was reduced 25-75% in cover crop compared to bare soil treatments (Table 2).  Severe flooding prevented 
collection of meaningful dry weight data in 2006.  In 2007, growth of Swiss chard and lettuce at 31 days 
after planting was reduced by at least 35% in all cover crop treatments compared to bare soil.  Lettuce was 
particularly sensitive to yellow mustard residue.  In contrast, snap bean dry weight was much less affected 
by cover crop residues than the transplanted crops, and no reduction in dry weight was detected for snap 
beans following yellow mustard.   
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    Figure 1.  Nodulation of soybean and  
    cowpea when grown alone or in grass 
    mixtures, at two levels of soil fertility. 

Grass and legume cover crops following early harvested vegetables. 
 
Background.  The objective of this study was to evaluate grass and legume cover crops both alone and in 
grass-legume mixtures that might be useful following an early harvested vegetable crop.  The effect of aged 
chicken manure on cover crop growth, nodulation, and weed suppressive ability was also evaluated.  We 
predicted that mixtures of legumes with grasses would improve weed suppression, increase the amount of 
nitrogen fixed per legume plant, and reduce seed costs compared to legume monocultures, and that these 
benefits would be greatest under lower N fertility.   
 

 
 
 
Methods.  Cowpea (Red Ripper; 150 lb/A), soybean (Boyd; 150 lb/A), sorghum-sudangrass (Sweetleaf II; 
50 lb/A) and Japanese millet (12 lb/A) cover crops were sown either alone or in legume-grass combinations 

(at half the rate for each component) in early July.  Half of each plot was 
fertilized with aged chicken manure (Kreher’s Poultry Farm; 1 t/A) at the 
time of seeding.  Cover crop biomass, legume nodulation, weed biomass, 
and weed seed production were evaluated approximately 60 days after 
planting.   
 
Results.  In both years, sorghum sudangrass produced the most biomass 
and suppressed weeds as well or better than the other cover crops (Table 
3).  Unusually hot, dry weather in 2005 resulted in rampant growth of heat-
loving pigweed species (Amaranthus retroflexus and A. powellii) and 
inadequate weed suppression from legumes.  Even in sorghum-sudangrass 
treatments, small pigweed plants under the cover crop canopy were able to 
produce 20,000 seeds/m2.  In 2006, cover crops suppressed weeds more 
effectively than in 2005, and no differences in weed suppression between 
cover crops were observed.  In both years, mixtures of legumes with 
sorghum sudangrass were dominated by sorghum sudangrass, resulting in 
low legume biomass and poor nodulation (Figure 1).  In 2006, mixtures of 
Japanese millet with legumes provided adequate weed suppression and 
improved legume nodulation.  In 2005, fertilization had no effect on the 
growth of sorghum-sudangrass or the performance of cover crop mixtures.  
In contrast, fertilization of legume monocultures shifted the competitive 
advantage to weeds, resulting in a 45% increase in weed biomass, and 
reductions in both legume biomass (23%) and nodulation (55%).   



 

Fertilization reduced the legume percentage of total biomass in mixtures and suppressed nodulation in 
soybean (Figure 1).    
      
Conclusions   
Among cover-crop/crop combinations examined in this study, yellow mustard and buckwheat sown prior to 
late-planted snap beans deserve further testing as part of an integrated strategy for managing weeds while 
building soil health.  All spring-sown cover crops were helpful for preventing weed seed production and 
reducing weed emergence in subsequent crops.  However, peas, lettuce and Swiss chard were strongly 
suppressed by cover crop residues.  Results from this study demonstrate that cover crop effects on weeds 
and crops are species specific.  Further research characterizing effects of cover crops on different vegetables 
and weeds should be helpful for optimizing management. 
 
Among cover crops sown in mid-summer, sorghum-sudangrass produced the greatest biomass and 
suppressed weeds better than other cover crops.  However, Japanese millet appears to be a better choice to 
complement legumes in mixtures.  Under hot dry conditions like those observed in 2005, seed production 
among heat-loving weeds like pigweed can be a problem, even in a healthy stand of sorghum-sudangrass.  
To avoid this problem, higher seeding rates or timely mowing may be justified for grass cover crop species.  
In fields with high populations of aggressive summer annual weeds, a better strategy might be to follow 
early harvested vegetables with a bare-fallow period and a late-summer planting of more cold-tolerant cover 
crop species such as oats, field peas, or mustards.  Our study also demonstrates that legume cover crops 
grown under high soil fertility are less competitive with weeds and less effective at fixing nitrogen than 
those grown under lower soil fertility. 
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