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RESEARCH ON FORAGE QUALITY 
  

 
  
Corn silage is a major forage for lactating dairy cows.  Recent emphasis has focused on 
corn silage hybrids and management techniques to improve digestion.  For example, the 
brown mid rib mutant results in corn silage with lower lignin and thus, higher digestibility 
than normal hybrids.  However, the cost of seed and lower yields are trade offs that must 
be considered.  Whole plant processing, where the corn plant is crushed and rolled, 
improves starch and fiber digestibility.  Another management technique that is being 
evaluated is high cutting of corn silage or leaving 18-20 inches of stalk in the field rather 
than the traditional 4 to 6 inches.  The logic for this practice comes from the fact that the 
lower section of the plant stalk is the most highly lignified and thus poorly digested.  
However, effects on yield drag may offset improvements in digestibility.  Studies are 
underway evaluating high cutting and interactions with processing and maturity. 
  
Some key findings from our recent forage research: 
  

•  
   
  

High cutting has resulted in small decreases in fiber, increases in starch content, and 
about a 10-12% yield drag but improvements in milk production have been marginal.  
No recommendations are being made at this time until more research has been 
completed. 

  



• 
  

Processing brown midrib corn silage can increase its nutritive value over unprocessed 
brown midrib silage for cows. 

  
 
RESEARCH ON SILAGE FERMENTATION 
  

  
  
A significant amount of feed is ensiled before feeding to ruminants.  This ensiling or 
fermentation process is largely uncontrolled often resulting in poor fermentations that lead 
to excessive losses of nutrients and/or silages that are unstable when exposed to air. One 
goal of our laboratory is to identify methods that improve silage fermentation and aerobic 
stability.  Approaches include evaluating the effects of microbial inoculants and chemical 
additives.  The interactions between silage additives and packing density are also being 
examined as excess air has detrimental effects on the fermentation process.  
  
Some key findings from our recent silage research: 
  

• 
  
  
  

  

We have recently conducted lab and farm scale studies where silages were inoculated 
with a heterolactic acid bacteria, Lactobacillus buchneri 40788, resulting in marked 
improvements in the aerobic stability.  Unlike most heterolactic bacteria that convert 
glucose to lactic and acetic acids, L. buchneri 40788 anaerobically converts lactic to 
acetic acid, 1,2 propanediol, and ethanol via a novel pathway.  Three animal studies 
showed that feeding silages treated with  L. buchneri 40788 has no negative effects on 
dry matter intake. 

  

• 
  
  

Completed studies have shown that liquid applied microbial inoculants are more 
efficacious than dry applied inoculants, especially when the dry matter of the forage is 
greater than  about 40-45% DM because water activity (aw) limits the growth of 
bacteria in dry silages. 

  
•  

  

  

Studies have shown that low application rates (2-4 lb/ton of forage) of buffered 
propionic acid additives can improve the aerobic stability of silages.  These application 
rates are markedly lower than traditional recommendations for application of propionic 
acid to silages but they appear to be efficacious because current formulations contain 
additional antifungal compounds (sorbate, benzoate, etc.) 
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RESEARCH ON IMPROVING FIBER DIGESTION WITH ENZYMES 
  

 
  
Adding dry enzyme preparations (e.g. cellulases and xylanases) to the rumen is usually 
not recommended because the amount of added enzyme activity is small and they can be 
degraded by rumen bacteria before they can affect digestion. However, spraying enzymes 
on forages prior to feeding may cause binding between the enzymes and fiber (substrate) 
thus protecting the enzymes from rumen degradation.  We are evaluating several enzyme 
formulations and combinations in order to improve milk production from lactating cows. 
  
Some key findings from our recent enzyme research: 
  

•  Spraying fibrolytic enzymes onto forages just before feeding can improve milk 
production. 

  
•  

  

Selection of cellulase and hemicellulase enzymes that have good enzyme activity over 
a broad range of pH that can be found in the rumen appears to be critical for production 
improvements. 
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RESEARCH ON ALTERING RUMEN FERMENTATION    

 

  

A.  Altering Rumen Fermentation with Novel Compounds 
  
Microbial fermentation in the rumen is responsible for the digestion of fiber and 
production of microbial protein.  Ruminal fermentation can be modified via the addition 
of various chemical compounds.  Specifically, past research has been aimed at decreasing 
the production of methane, which represents a considerable loss of digestible energy.  
Various approaches have been taken to alter fermentation.  For instance, ionophores such 
as monensin, inhibit the growth of hydrogen producing microbes in the rumen by 
disrupting proton motive force and thus, indirectly decreases methanogenesis.  Other 
compounds appear to block specific steps in methanogenesis.   Our lab has studied 9,10 
anthraquinone, which disrupts electron transport in certain rumen bacteria. 
  
Some key findings from our recent rumen research: 
  
• 
  
  
  
  

 9,10 anthraquinone (AQ) can reduce methane production in in vitro and in vivo 
ruminal fermentations.   High levels of AQ have no effect on liver function enzymes 
or other blood measurements.  There was no rumen adaptation to the depression in 
methane through a 19 day feeding experiment with lambs. 
     

• AQ can also inhibit sulfide production in in vitro rumen fermentations. This finding is 



  
  
  
  
  
  

of interest because high levels of ruminal sulfide production have been associated with 
a disease in ruminants known as polioencephalomalacia (PEM).  Several common 
antibiotics have been tested for their ability to reduce hydrogen sulfide production in 
the rumen with varying results.  Interestingly, addition of monensin appears to 
stimulate, not reduce hydrogen sulfide production in ruminal fermentations.  
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B.  Altering Rumen Fermentation with Microorganisms 
  
Addition of live microorganisms to dominate or fill niches in rumen fermentation has 
potential to improve the efficiency of production from ruminants.  For example, the 
balance between lactate production and utilization in the rumen is key to the prevention of 
lactic acidosis in ruminant animals.  Under normal conditions, accumulation of lactate is 
minimal because its use is as rapid as its production.  However, in certain conditions, 
imbalances can lead to can accumulation of lactic acid that results in poor animal 
performance.  
  
Some key findings from our recent rumen research with DFM: 
  
• 
  
  

Studies in our lab have shown that inoculating ruminal cultures with Megasphaera 
elsdenii (the major lactate-utilizing organism in the rumen) prevented lactic acidosis.   
    

• 
  
  
  

We have conducted studies showing that addition of live yeast to the diets of dairy 
cows improves milk production.  Research continues in the area of direct-fed 
microbials for ruminants. 
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