
  
Effect of Bio-Preserve 2.0 silage inoculant on fermentation profile, nutrient content, and digestibility of corn silage. 2019 

  
Effect of Bio-Preserve 2.0 silage inoculant on fermentation profile of corn silage 

Erik Loe, PhD, Midwest PMS 

A. Dykshorn, B. Hofmeyer, S. Stanley, M. Smolders, Advanced Crop Nutrition 

Introduction 
Previous research conducted in 2016 and 2017 demonstrated that Bio-Preserve was affective at lowering silage shrink 
vs Control.  Extrapolating percent shrink to 365 days would have shrink for Bio-Preserve at 11.5% and 8.58% in 2016 
and 2017, respectively, vs Control at 13.7% and 10.8% in 2016 and 2017, respectively.  Since shrink is a large 
economical loss during storage and feedout of corn silage, these results are an important component of inoculant 
evaluations.  Starch content of corn silage inoculated with Bio-Preserve 2.0 was higher in the first two years of 
comparisons vs control.  Additionally, ash content was lower for the silage inoculated with Bio-Preserve 2.0 vs control.  
In 2018, we conducted another inoculant experiment to test the efficacy of Bio-Preserve 2.0 (BP2.0) as a corn silage 
inoculant and evaluate silage quality using the following corn silage treatments:  1) No inoculant; 2) Bio-Preserve 2.0; 
and 3) competitor’s inoculant. 

Procedures 

Corn silage was harvested near Sioux Center, IA, on September 13, 2018.  One load of silage was unloaded on a 
concrete pad near the Advanced Crop Nutrition warehouse.  Nine 55-gallon drums (Uline; 3 drums per inoculant 
treatment) were used as the research silos to evaluate the following treatments:  1) No inoculant; 2) Bio-Preserve2.0; 
and 3) Inoculant-X.  Each drum was filled with silage.  While the drums were being filled, the inoculant treatments were 
applied, and the silage was packed into the drum.  The silage was sprayed with either 1) water; 2) Bio-Preserve2.0; or 3) 
Inoculant-X.  Care was taken to get all the silage sprayed with the treatment’s additive (water for control or an 
inoculant).  Each drum was then sealed with an air-lock to prevent oxygen from getting into the drum but allowing 
fermentation gases to escape.  The end of the tube (commercially available ¼ inch clear plastic tube) that allowed gases 
to escape was placed in a bucket of water.  This allowed gases to escape out of each drum but prevented oxygen from 
getting into the drum.  Each drum was weighed empty and again after it was filled with silage.  A Prime Scales floor 
scale equipped with a Prime Scales Model PS-IN108M scale head was used to measure the weight of each drum.   

Bio-Preserve 2.0 was inoculated at a rate of 2 ounces/ton of as is silage.  Inoculant-X was added according at the 
manufacturer’s labeled rates.  Each of the inoculants was diluted in 1 gallon of distilled water. 

Measurements 

Corn silage was weighed at initiation of the experiment and again, on November 21, 2018 (70 days later), when the 
drums were emptied into the bucket of a payloader.  Representative samples from each drum were placed on a 
cardboard surface and thoroughly mixed by hand.  The top 12 inches of silage from each drum was removed prior to 
sampling.  A sample (approximately 5-gallon quantity) was taken from the middle portion of each drum.  The sample 
was separated into quadrants.  One quadrant was retained, and the quartering process was repeated.  There were 
three samples from each drum analyzed.  The three samples were averaged into a mean for each tote.  Each drum was 
weighed prior to having its contents removed.  Using those weights, shrink was calculated.   

After corn silage samples were taken, they were frozen prior to being sent to Cumberland Valley Analytical Services 
Laboratory.  Near infrared and wet chemistry laboratory procedures were used. 
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Results 

Shrink (Table 1) was 0 for Bio-Preserve 2.0.  The scale weighed to the nearest 1 lb so likely there was actual shrink that 
was not detected with the weight break on the scale used.  Control had a 1.49% shrink with Inoculant-X being 1.52%.  
Extrapolating shrink to 365 days would have shrink for Control at 7.77% and for Inoculant-X at 7.94%.  We do not think 
that there was zero shrink for Bio-Preserve 2.0 but the methods were similar for all drums and the gas production 
observed stopped earlier for Bio-Preserve 2.0 vs the other treatments which was an observation that agrees with less 
volatilized carbon and less shrink. 

Corn silage was dryer this year (mean = 40.7%; Table 2).  The average pH was 3.95 with all ammonia levels being 
<0.75% of DM.  The ADF was 1.08 percentage points lower for Bio-Preserve vs Control and starch was 2.55% higher 
(36.17 vs 35.27%) for Bio-Preserve vs Control, respectively. 

Total VFA was higher for Control and Inoculant-X vs Bio-Presereve in 2018 (Table 3) with Inoculant-X being 
intermediate; whereas, Bio-Preserve had 7.8% more total VFA vs Control in 2016 and similar total VFA levels in 2017.  
Though Control had higher lactic and acetic acid levels as a percentage of DM, the lactic:acetic ratio was 49% higher for 
Bio-Preserve vs Control and Inoculant-X.  In 2017, Bio-Preserve had 22% higher lactic:acetic ratio. 

Table 4 contains the NDF and starch digestibility data.  Bio-Preserve had 3.5% lower NDF digestibility vs Control but 
4.3% higher NDF digestibility vs Inoculant-X.  The uNDF values ranged from 18.5 to 18.8% this year vs averaging 14.7% 
in 2016 and 15.2% in 2017.  Starch digestibility was similar between treatments at 7 hours.  Between 7- and 12-hour 
starch digestion, there was a 71% increase for Bio-Preserve and a 66% increase for Control and 65% for Inoculant-X.  In 
2017 we observed a delayed rate of starch digestion for silage treated with Bio-Preserve 2.0 as well.  This is an 
interesting result in that may slow the acid load in the rumen but result in overall similar starch digestion.  The percent 
difference from Control for rate of starch digestion over the past three years has been:  7.7, 9.6, and 6.3%/h in 2016, 
2017, and 2018, respectively.  By 12 hours, Bio-Preserve had numerically higher starch digested vs Control in the 
current experiment. 

Table 5 contains calculations for milk per ton of silage which was similar among treatments as was the calculated 
energy values of each silage. 

In table 6, we present the standard deviation for the digestibility of NDF and starch.  We did this to show the variability 
in starch digestion as shown with higher standard deviations for starch digestibility at 7- and 12-hour vs the corn silage 
treated with an inoculant. 

Summary: 

Inoculants, again show that there is an improvement in shrink which is the most common and highest economic 
return for using an inoculant when harvesting silage to ensure higher feed quality.  For the past two years we have 
measured a slower rate of starch digestion with Bio-Preserve 2.0 vs Control with high, overall starch digestibility. 
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Table 1.  Initial and final silage weights and shrink. 

Item Control Bio-Preserve2.0 Inoculant-X  

Initial silage weight, lb 201 196 197  
Final silage weight, lb 198 196 194  
Difference, lb 3 0 3  
Shrink, % 1.49 0.00 1.52  
Change from Control, %  - 2.1  

Shrink extrapolated to 365 d 7.77 - 7.97  

Table 2.  Dry matter and nutrient content of the corn silage after 70 days of fermentation. 

Item Control Bio-Preserve2.0 Inoculant-X  

Dry matter, % 40.3 40.9 40.9  
pH 3.95 3.95 3.96  
Crude protein, % 8.64 8.74 8.51  
Ammonia, % of DM 0.74 0.73 0.73  
Ammonia, % of CP 8.53 8.28 8.57  
ADF, % 22.88 21.80 21.91  
NDF, % 36.63 36.11 35.62  
Starch, % 35.27 36.17 36.14  
ADICP, % 0.68 0.67 0.68  
ADICP, % of CP 7.78 7.81 7.88  
Ash, % 5.22 5.16 5.03  

Table 3.  Organic acid profile of corn silage after 70 days of fermentation. 

Item Control Bio-Preserve2.0 Inoculant-X  

Total VFA, % 6.96 6.11 6.60  
Lactic acid, % 5.81 5.39 5.51  
Acetic acid, % 1.15 0.72 1.09  
Lactic acid, % of VFA 83.60 88.21 83.68  
Lactic:Acetic 5.41 8.03 5.37  
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Table 4.  Organic acid profile of corn silage after 70 days of fermentation. 

Item Control Bio-Preserve2.0 Inoculant-X  

NDF digestibility, % at 30h 18.18 17.57 16.84  
uNDF, % at 30h 18.46 18.51 18.77  
Starch digestibility, % at 7h 44.48 43.92 43.48  
Starch digestibility, % at 12h 73.87 75.03 71.78  
Starch digestibility, % at 30h 99.00 98.86 98.86  
NDF digestibility rate, %/h 4.22 4.03 3.98  
Starch digestibility rate, %/h 9.46 8.86 8.86  

Table 5.  Calculated milk production and net energy. 

Item Control Bio-Preserve2.0 Inoculant-X  

Milk per ton, lb/ton 2792 2754 2720  
NSC, % of DM 47.0 47.6 47.7  
RFC – Fill index 2.92 2.92 2.86  
TDN, % 72.30 72.72 72.58  
NEl, Mcal/lb 0.74 0.75 0.75  
NEm, Mcal/lb 0.76 0.77 0.77  
NEg, Mcal/lb 0.48 0.49 0.49  

Table 6.  The standard deviation among samples within drum for organic acid profile of corn silage after 70 days 
of fermentation. 

Item Control Bio-Preserve2.0 Inoculant-X  

NDF digestibility, % at 30h 1.54 2.12 1.58  
uNDF, % at 30h 1.48 1.24 0.79  
Starch digestibility, % at 7h 17.38 9.65 8.92  
Starch digestibility, % at 12h 6.32 4.44 4.91  
Starch digestibility, % at 30h 0.34 0.28 0.65  
NDF digestibility rate, %/h 0.30 0.44 0.32  
Starch digestibility rate, %/h 4.58 2.61 2.60  


