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Why Biochar? 



Reclaimed Mine Study Sites
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Farm land (2)

Reclaimed mine sites (3):

• MTRVF reclaimed in early 2000’s

• PMLU wildlife habitat

Site Preperation

• Brush hogged 

• Ripped (box ripper) to 6-8”

• Disked 

• Fertilized (triple 19 @ 300lb acre-1)

• Disked and seeded with 135 lb of wheat and 

80 lb of pasture mix per acre 

Treatments:

Biochar Application 0, 6, 12, 24, 48, 96 Mg ha-1



Study Sites
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Experimental layout:

Complete factorial RCBD



Reclaimed Mine Study Sites
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BIO 1 BIO 2

BIO 3

BIO 1

BIO 2

BIO 3

pH 5.5

OM 4.0 %

P 5 ppm

K 79 ppm

NO3
- 14 ppm

pH 4.6

OM 6.7 %

P 13 ppm

K 116 ppm

NO3
- 27 ppm

pH 5.5

OM 6.5 %

P 11 ppm

K 118 ppm

NO3
- 36 ppm

Broom sage
(Andropogon virginicus)

Lespedeza
(Lespedeza cuneata)

Autumm olive

(Elaeagnus umbellata Thunb.)

Reclaimed Mine Study Sites
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pH 5.7

OM 1.3 %

P 46 ppm

K 179 ppm

NO3
- 18 ppm

Clay 7 – 15%

Lakin (loamy fine sand), Mixed, mesic 

Lamellic Udipsamments (under corn)

pH 5.9

OM 4.8 %

P 24 ppm

K 85 ppm

NO3
- 35 ppm

Clay 17 – 35%

Gilpin Fine-loamy, mixed, active, mesic 

Typic Hapludults (under pasture)

Farmland Study Sites
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Biochar Treatment Instalation

Earth & Turf 

Multi spreader 248PT
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Biochar Treatment Instalation
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BIO 1
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BIO 1



13



14



BIO 2
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BIO 3



HOBO RX3000 

Weather station
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Site Instrumentation
HOBOnet T12 

Soil moisture

/temp/EC



Hossain et al., 2020; https://doi.org/10.1007/s42773-020-00065-z

Soil Moisture Limitation Within 

Ecoregion:

• Infiltration Rate

• Hydraulic Conductivity (percolation)

• Soil Water Storage Capacity

• Evapotranspiration

• Drainage

• Salinity

• Water retention 

https://doi.org/10.1007/s42773-020-00065-z
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BIO 1
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BIO 1
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BIO 2
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BIO 2
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BIO 3
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BIO 3
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BIO 4
(Farm Land (acid, sandy, Lakin Soil Series)
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BIO 4
(Farm Land (acid, sandy, Lakin Soil Series)



29

6 Mt ha-1

48 Mt ha-1

96 Mt ha-1

BIO 1
(11/01/2025)



Hossain et al., 2020; https://doi.org/10.1007/s42773-020-00065-z

https://doi.org/10.1007/s42773-020-00065-z
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Mixed Hardwood 
forest Biochar
Laboratory 
Analysis
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Soil Nutrients
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Soil Nutrients



Hossain et al., 2020; https://doi.org/10.1007/s42773-020-00065-z

https://doi.org/10.1007/s42773-020-00065-z
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Mixed Hardwood 
forest Biochar
Laboratory 
Analysis
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Soil Properties
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Soil Properties



Summary
• Biochar positively affected soil moisture content

• The effect on soil moisture increased with increase in application rate across sites

• Biochar application did not led to increase in soil temperature

• Biochar effect on soil salinity was additive and site/soil specific

• High application rate (96 Mg ha-1) led to elevated levels of EC (> 4 mS cm-1), that
decrease over time in the mine sites.
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