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After the proposal was awarded, the project team collected two major biochar resources, which 

were made from wood chips and coconut shell. Both materials showed very different chemical 

properties.  

Starting from July 2017, with the assistance of two BES students, we conducted field experiment 

with 8 treatments, including  

a) Non-fertilized control

b) Fertilization based on grower’s standard (100% N rate) without manure or biochar

c) 100% N rate plus wood chip biochar at commonly recommended rate (20 ton/ac)

d) 100% N rate plus wood chip biochar at 10 ton/ac

e) 100% N rate plus wood chip biochar at 5 ton/ac

f) 100% N rate plus coconut biochar at 20 ton/ac

g) 100% N from organic manure

h) 50% N from organic manure + 50% from chemical fertilizer

Field trial was conducted with a randomized complete block design with four replicates. 

Once the fertilization was completed, NH3 volatilization was monitored intensively. In general, 

very low NH3 emission was determined and no difference was found among treatments. Soil 

samples were taken at four depths (0-15, 15-30, 30-60, and 60-90 cm) for analyzing the soil 

nutrients. No very clear pattern was found on soil nitrogen distribution, although the 100% N 

treatment tended to have a higher nitrate concentration than other treatments. The major form 

was nitrate which was nearly 10 times more than ammonium. The manure treatments showed 

higher phosphorus and potassium level than others. They also increased soil pH at 0-15 cm, 

while coconut biochar tended to decrease soil pH. Manure treatments and coconut treatment 

tended to have high sulfate level than others. 

In the experiment, corn was planted in late July. Corn growth was investigated and corn 

biomass was determined 1 month later. Except the no fertilizer control, no differences were 

showed in other treatments. Because the corn was planted late, no yield was able to collect. At 

the end of the season, the corn was mowed without carrying out field measurement. In this year, 

we will continue the field trial with potato crop. More intensive soil analysis and plant analysis is 

being planned.  

Paralleling with the field trial, we conducted greenhouse pot experiment to understand the effect 

of biochar on soil N transformation. Four biochar materials were used in the study. However, no 

apparent NH3 emissions were found. Soil samples were taken for analyzing other soil 

parameters, but the data is not available. In addition, the pot experiment was to evaluate the 

interaction of biochar and mycorrhizae, which use corn as an indicator. However, no obvious 
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pattern was found out. More laboratory incubation studies will be conducted to evaluate the 

effect of manure and biochar in the typical soils of Columbia Basin region. The research findings 

will be reported in next year. 

 
 


