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community.  Soil proteins (N mg/soil g) are measured with citrate buffer extract, then autoclaved.   This 

measurement is used to quantify organically bound nitrogen that microbial activity can mineralize from 

soil organic matter and make plant-available. Soil respiration (CO2 mg/soil g) is measured by amount of 

CO2 released over a 4 day incubation period and is used to quantify metabolic activity of the soil 

microbial community. 

 

The corn variety was Dyna Gro’s D32VC56, which has a relative maturity (RM) of 92 days.  The winter 

rye cover crop in the NC, CC, and WCCC treatments was plowed on 16-



damaged plants observed per plot.  Dry matter yields were calculated and yields were adjusted to 35% dry 

matter. Silage quality was analyzed using the FOSS NIRS (near infrared reflectance spectroscopy) DS2500 

Feed and Forage analyzer. Dried and coarsely-ground plot samples were brought to the UVM’s Cereal 

Grain Testing Laboratory where they were reground using a cyclone sample mill (1mm screen) from the 

UDY Corporation. The samples were then analyzed using the FOSS NIRS DS2500 for crude protein (CP), 

acid detergent fiber (ADF), neutral detergent fiber (NDF), 30-hour digestible NDF (NDFD), total digestible 

nutrients (TDN), and Net Energy-Lactation (NEL). 

 

Perennial forage was harvested and weighed with a Carter Forage Harvester fitted with scales in two 3’ x 

50’ strips on 24-May, 29-Jun, and 27-Aug in fescue treatments. Perennial forage moisture and dry matter 

yield were calculated and yields adjusted to 35% dry matter. An approximate two pound subsample of the 

harvested material from each strip was collected, dried, ground, and then analyzed at the University of 

Vermont’s Cereal Grain Testing Laboratory, Burlington, VT, for quality analysis with the methods outlined 

above. CP, ADF, NDF and 48-hour digestible NDF (NDFD) were determined.  

 

Mixtures of true proteins, composed of amino acids and non-protein nitrogen,



generalizations about data, but other considerations should be analyzed when including milk per ton or milk 

per acre in the decision making process.  

 

Yield data and stand characteristics were analyzed using mixed model analysis using the mixed procedure 

of SAS (SAS Institute, 1999). Replications within trials were treated as random effects, and corn cropping 

systems were treated as fixed. Treatment mean comparisons were made using the Least Significant 

Difference (LSD) procedure when the F-test was considered significant (p<0.10).  

 

Variations in yield and quality can occur because of variations in genetics, soil, weather, and other growing 

conditions. Statistical analysis makes it possible to determine whether a difference among hybrids is real 



RESULTS 
 

Weather Data 

Weather data were collected with an onsite Davis Instruments Vantage Pro2 weather station equipped with 

a WeatherLink data logger. Temperature, precipitation, and accumulation of Growing Degree Days (GDDs) 

are consolidated for the 2018 growing season (Table 3 and Table 4). Historical weather data are from 1981-

2010 at cooperative observation stations in Burlington, VT, approximately 45 miles from Alburgh, VT.  
 

Especially compared to last year, which felt cooler and wetter than normal, 2018 was much drier and 

warmer than the 30-year average (Table 3). Although June was a little cooler than usual, May-August, 

was an average of 6.4° F higher and received 2.7 inches less rainfall. There were a total of 2651 Growing 

Degree Days (GDDs) for corn for May through September—440 GDDs more than the historical average 

(Table 3).  There were a total of 4054 GDDs for forages for April through September — 351 GDDs more 

than the historical average (Table 4). 
 

Table 3. Consolidated weather data and GDDs for corn, Alburgh, VT, 2018. 

Alburgh, VT May June July August September 

Average temperature (°F) 59.5 64.4 74.1 72.8 63.4 

Departure from normal 3.10 -1.38 3.51 3.96 2.76 

       

Precipitation (inches) 1.9 3.7 2.4 3.0 3.5 

Departure from normal -

Depa



proteins, and soil respiration. It was not significantly different from PF for aggregate stability and soil 

proteins, but significantly different from the other corn systems.  

  

Table 5. Soil quality for five corn cropping systems, Alburgh, VT, 2018. 

Cropping 

system 

Aggregate 

stability 

 % 

Available 

water 

capacity 

(m/m) 

Surface 

hardness 
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Sub-

surface 

hardness 

psi 

Organic 

matter  

% 

Active 

carbon 

 ppm 

Soil 



 

 

Table 7. Corn silage population, harvest dry matter and yield by treatment, 

Alburgh, VT, 2018. 

Corn cropping 

system 

Harvest 

population 

plants ac-1 

Harvest dry 

matter % 

Yield at     

35% DM          

ton ac-1 

CC 12,000 37.2 15.1* 

NC 11,875 37.0 16.3 

NT 12,125 36.4 13.0 

WCCC 13,125 37.3 15.0* 

LSD (0.10) NS NS 1.82 

Trial mean 12,281 37.0 14.9 

* Treatments with an asterisk did not perform significantly lower than the top-performing 

treatment shown in bold in a particular column.  

 NS – No significant difference was determined. 

 

Standard components of corn silage quality were analyzed (Table 8).  There were no significant differences 

in quality among cropping systems. In previous years, there has been some statistically significant 

differences in quality among treatments.  This year was a particularly hard growing season, which may 

have acted as an equalizer, decreasing silage quality to a minimum. 

 

Table 8. Impact of cropping systems on corn silage quality, 2018. 

Corn cropping 

system 

CP 

% of DM 

ADF 

% of DM 

NDF 

% of DM 

TDN 

% of DM 

NEL 

Mcal lb-1 

        Milk 

 lbs 

ton-1  

lbs 

ac-1 

CC 9.0 25.3 45.4 68.0 0.661 3,035 12,473 

NC 9.2 25.7 45.5 68.3 0.665 3,062 12,738 

NT 9.1 25.5 45.7 66.0 0.640 2,889 12,943 

WCCC 9.3 25.1 44.9 68.3 0.664 3,055 12,943 

LSD (0.10) NS NS NS NS NS NS NS 

Trial mean 9.2 25.4 45.4 67.7 0.658 3,010 12,597 
Treatments shown in bold are top-performing in a particular column. 

NS – No significant difference was observed between treatments. 

 

Perennial Forage Data 

The perennial forage plots were analyzed for basic quality parameters (Table 9). Each subsequent cut 

produced an increasingly significantly higher dry matter yield, up to the highest value at the 3rd cut. Crude 

protein significantly decreased with each subsequent cut. For NDF, while the 1st cut was significantly 

lower, the 2nd and 3rd cuts were not significantly different from each other. The first cut had the most 

metrics indicating higher quality (higher CP, lower ADF, and lower NDF) than the other cuts. The 3rd cut 

had the highest NDFD and the highest yield. 

 

 

 

 



 

 

 

Table 9. Impact of harvest date on perennial forage quality, 2018. 

Alfalfa/Fescue CP ADF NDF NDFD Yield 

cutting 
% of 

DM 

% of 

DM 

% of 

DM 

% of 

NDF 

% DM 

t ac-1 

1st
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