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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



Reclaimed Mine Study Sites
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Experimental layout (RCBD)



Reclaimed Mine Study Sites

5

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.)
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Biochar Treatment Instalation
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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
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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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Water Use Efficiency 

Modified from: Jorgensen et al., 2001.

Values of WUE (g dry matter/ 

kg water) of energy crops and 

of some common forest trees 

and agricultural crops.
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Jorgensen et al., 2001. IEA Bioenergy Task 17, Short Rotation Crops

Water Use Efficiency 

Willow (short rotation):

10 – 12 Mg ha-1 yr-1

WUE ~ 4 g kg-1

1 kg biomass 250 L

1 Mg biomass 250 m3

10 Mg biomass 2,500 m3

~ 650,000 gal

~ 10 inch
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Jorgensen et al., 2001. IEA Bioenergy Task 17, Short Rotation Crops

Nutrient Use Efficiency 

1 Kg of Willow biomass require:

4.0g N 0.7g P     0.5g K

40kg N 7kg P     5kg K
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BIO 1
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BIO 1
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BIO 2
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BIO 2



27

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)



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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Canyon Creek Charcoal Kilns

23 brick-domes charcoal kilns were built and operated 

from 1884-1900, turning local lodgepole pines into 

charcoal to the smelter in Glendale, some six miles 

downhill which extract silver and lead from ore mind in 

Helca, MT.
Silver Bow Club in Divide

• 1 acre of lodgepole pine forest 

produce 14 cords of wood.

• 1 cord of wood produces 45 bushels 

of charcoal

• 25 – 35 bushels of charcoal required 

to smelt 1 ton of ore


