
 

2023 Impact of Biochar on Soil 

http://www.uvm.edu/nwcrops


2023 IMPACT OF BIOCHAR ON SOIL CHEMICAL PROPERTIES AND CORN YIELD      

AND QUALITY 

 Dr. Heather Darby, University of Vermont Extension 

heather.darby[at]uvm.edu 
 

Biochar is a solid “charred” organic residue produced by heating plant material in the absence of oxygen 



The soil type at the research site was a Benson rocky silt loam with 8-15% slopes (Table 3). Each treatment 

was replicated four times. Treatments with manure were in 20’ x 50’ plots and all others were in 10’ x 50’ 

plots. The field was tilled with a Pottinger TerraDisc on 2-Jun. Corn (Pioneer P8820Q, relative maturity 

(RM) 88) was seeded at a rate of 34,000 seeds ac-1 in 30” rows with a John Deere 1750 corn planter on 14-

Jun. Biochar was applied at a rate of 17 tons ac-1 on 9-Jun 





treatment C is significantly different from treatment A, but not from treatment B. The difference between 

C and B is equal to 1.5, which is less than the LSD value of 2.0. This means that these treatments did not 

differ in yield. The difference between C and A is equal to 3.0 which is greater than the LSD value of 2.0. 

This means that the yields with these treatments were significantly different from one another. The shared 

letter indicates that treatment B was not significantly lower than the top yielding treatment C. 

 

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 2023 growing season (Table 4). Historical weather data are from 1991-2020 at 

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

 

On average, the 2023 corn growing season was cooler and wetter than average. The growing season for this 

trial was an average 1.2°F cooler than the 30-year average. Although there was rainfall deficit early in the 

season (May), in July and August, there was 7.78 more inches than the 30-year average. The corn growing 

season had a total of 2,183 Growing Degree Days (GDDs) for corn from Jun through Sep—63 GDDs less 

than the historical average (Table 3).  

 

Table 4. Consolidated weather data and GDDs for corn, Alburgh, VT, 2023. 

Alburgh, VT June July August September 

Average temperature (°F) 65.7 72.2 67.0 63.7 

Departure from normal -1.76 -0.24 -3.73 1.03 





Table 6. Mn, B, Fe, S, Zn, Cu, and base saturation of Ca, Mg, and K for fertility treatments with and without 

biochar, Alburgh, VT, 2023. 

Treatment 
Mn 

ppm 

B 

ppm 

Fe 

ppm 

S 

ppm 

Zn 

ppm 

Cu 

ppm 

Ca Mg K 

Base saturation (% of CEC) 

Broadcast- 2.45 0.475 3.50bc† 5.00bc 0.238cd 0.050c 86.7bc 4.94 1.18bcd 

Broadcast+ 2.40 0.350 8.05ab 6.00a 0.338abcd 0.063bc 78.6d 5.59 1.38ab 

Control- 2.75 0.400 2.88c 4.75c 0.225d 0.050c 92.1ab 4.74 1.06cd 

Control+ 2.55 0.363 9.63a 6.25a 0.500a 0.075ab 77.8d 



Table 8. TDN, NEL, NDF30, milk lbs ton-1, milk lbs proc ton, Ca, P, Mg, and K for fertility treatments with and 

without biochar, Alburgh, VT, 2023. 

Treatment 
TDN 

% 

NEL 

Mcall b-1 

NDFD30 

% of NDF 

Milk 

lbs ton-1 

Ca P Mg K 

Broadcast- 75.3 0.800 54.3bcd† 2,941 0.243 0.250a 0.093bcd 0.808bc 

Broadcast+ 75.5 0.790 58.0abc 2,959 0.233 0.233ab 0.088cd 0.930a 

Control- 73.3 0.760 53.8cd 2,828 0.265 0.223ab 0.098ab 0.703d 

Control+ 75.8 0.790 59.3a 2,986 0.238 0.243a 0.088cd 0.890ab 

Urea- 73.0 0.763 52.8de 2,834 0.283 0.185c 0.103a 0.695d 

Urea+ 75.3 0.775 58.8ab 2,987 0.255 0.203bc 0.085d 0.810bc 

Inject- 74.0 0.783 51.5de 2,867 0.228 0.248a 0.095abc 0.758cd 

Inject+ 69.8 0.715 48.8e 2,642 0.238 0.220abc 0.088cd 0.870ab 

LSD (0.10)‡ NS§ NS 4.95 NS NS 0.036 0.008 0.089 

Trial mean 74.0 0.772 54.6 2,880 0.248 0.225 



 

There were several cases in which soil nutrients were outside typical VT ranges and had significant 

statistical difference where the addition of biochar placed them in the typical range. For example, when 

compared to Control-, the addition of biochar to Control+ increased levels of S, Zn, and decreased Ca base 

saturation to within typical VT ranges. These results indicate that the immediate effect of applying biochar 

has some soil benefits and potential disadvantages. More data is needed on the long-term impacts of biochar 

on this site to draw definitive conclusions about the impact of biochar.  

 

Although there was no impact on corn silage yield of fertility application method or biochar addition, there 

were some significant differences in nutrient quality. The general trend was that applications with biochar 

had higher NDFD30 (were more digestible), except there was no difference between Inject- and Inject+.  

 

Although the biochar was high in P, there was no difference in soil test P concentrations and P soil nutrient 

levels were below optimal, the general trend was that applications with urea had lower feed P than other 

treatments, including the Control which did not have any fertility applied. Despite biochar having high K 

content, there were no differences in soil test K, which was below the optimal range. Concentrations of Mg 

in the biochar and soil were in the optimal range. With these biochar and soil test K and Mg results, it is 

interesting that corn silage grown on biochar applied soil tended to have lower Mg and higher K content. It 

is possible that over the course of the season, the crop was able to luxury consume the K from the biochar 

and the acidity of the biochar bound up the positively charged Mg.  

 

It is important to note that not all biochar is the same and the effect of biochar on soil and crop may depend 

on biochar composition e.g., feedstock and pyrolysis procedure. The data presented here only represents 

one year and data analysis over multiple years provides an opportunity to make observations about long-

term trends. In 2024, we will collect more data to inform long-term trend analysis. 
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