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Why Biochar?

Influence of Biochar on Soil
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Reclaimed Mine Study Sites

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 @ 300Ib acre?)

« Disked and seeded with 135 |b of wheat and
80 Ib of pasture mix per acre

Treatments:

Biochar Application 0, 6, 12, 24, 48, 96 Mg ha
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Reclaimed Mine Study Sites

BIO P4: Layout of Experimental Site - Lakin
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Influence of Biochar on Soil

Increases
Reduces [ J
GHG

emission

Soil Moisture Limitation Within
Ecoregion:

Improves
soil water
retention |

* Infiltration Rate

» Hydraulic Conductivity (percolation)

e EE AT B Adds « Soil Water Storage Capacity
Increases = —Riancharn nutrients/more . Evapotranspiration
CEC : NUE
* Drainage
« Salinity
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Hossain et al., 2020; https://doi.org/10.1007/s42773-020-00065-z



https://doi.org/10.1007/s42773-020-00065-z

Water Use Efficiency

Transpiration only. aboveground biomass

Values of WUE (g dry matter/ Beets (Beta) 6.1 g/kg
kg water) of energy crops and Beech (Fagus) 5.9 glkg
of some common forest trees Peudotsuga 5.8 g/kg

: Willow (Salix) 4.1-5.5 g/lkg
and agricultural crops. Salix + Alnus + Betula 4.8 g/kg
Barley ( Hordeum) 4.2-4.8 g/kg
Spruce (Picea) 4.3 glkg
Peas (Pisum) 3-4.3 glkg
Miscanthus 2.2-4.1
Larch (Larix) 4.0 glkg
Peas (Pisum) 3.4 g/kg
14 C4 plants 3.1 +/-03 gkg
Pine ( Pinus) 3.3 g’kg
Birch (Betula) 3.1 g’kg
OQak (Quercus) 2.9 gkg
Qats (Avena) 2.6 gkg
WEST VIRGINIA 51 G plants 1.6 +/- 0.4 g/kg

~ STATE

Modified from: Jorgensen et al., 2001.



Water Use Efficiency

Willow (short rotation):
10 — 12 Mg hat yrt
Evapotranspiration. above-ground biomass

WUE ~ 4 g kgt
Miscanthus 7.8-9.5 g/kg o
Spartina 5.1-8.2 g/kg 1 kg biomass — 250 L
Cynara 3 1-5.5 g'kg _ ;
Miscanthus 3. -1-4 1 g'kg 1 Mg biomass = 250 m
Willow .;_,5'f-,r,F;'p,- \ 3.0-3.7 g 1‘5'i-’ 10 Mg biomass — 2,500 m?
Maize ( Zea) 3.0 g’kg |
Eﬁllﬂiﬁ,' (Salix) stems only 2.2-2.9 g/kg ~ 650,000 gal
Willow (Salix) stems only 1.7-1.9 g/kg ~10inch

WEST VIRGINIA
. STATE

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



Nutrient Use Efficiency

Table 2. Nutrient use efficiencies (g dry matter/ g nutrient) of some energy
crops, forest trees, and of conventional agricultural crops. Calculated for the
aboveground material at harvest. Values are shown for the 3 macro-nutrients

N. P and K.
N P K

Forest wood chips 143-1000 5000 250-2000 (Sander. 1997) 1 Kg of Willow biomass require:
Miscanthus 135-704 526-5000 78-556 (Lewandowski et al.. 2001)
Poplar (Populus) 145-370 1000-2000 256-370  (Jugetal., 1999) 4.0g N 0.7gP 0.5gK
Cereal straw 67-333 500-3333 53-500 (Sander. 1997)
Spartina 310 2530 670 (Beale & Long, 1997) l l l
Willow & poplar 104-269 831-2201 197-706  (Adegbidi et al., 2001)
Willow (Salix) 152-244 909-1429 323-500  (Juget al., 1999) 40kg N 7kg P  5kg K
Eucalypt 8y 219 3477 27 (Lodhiyal & Lodhiyal, 1997)
Miscanthus 200 1580 80 (Beale & Long. 1997)
Miscanthus 145-182 - 07-385 (Jorgensen, 1997)
Hemp (Cannabis sativa) 169-179 909-1111 91 (Flengmark, 2000)
Poplar (Populus)dy 174 1566 318 (Lodhiyal & Lodhiyal, 1997)
Poplar (Populus)9y 169 1496 318 (Lodhiyal & Lodhiyal, 1997)
Pine ( Pinus)100y 129 1130 219 (Lodhiyal & Lodhiyal, 1997)
Maize ( Zea) 66-111 333-556 86-161 (Beale & Long. 1997)
Rye (Secale) whole crop 107-109 - 97-105 (Jergensen. 2000)
Reed Canary grass (Phalaris) 101 - 909 (Mortensen & Jorgensen. 2000)
Wheat (Triticum) whole crop  83-87 - 117-133  (Jergensen, 2000)
Reed Canary grass (Phalaris) 43-78 278-385 40-76 (Geber. 2000)
Potatoes (Solanum) 73 358 53 (Beale & Long, 1997)
Ryegrass (Lolium) 63 333 56 (Beale & Long, 1997)

Jorgensen et al., 2001. IEA Bioenergy Task 17, Short Rotation Crops
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Canyon Creek Charcoal Kilns

{07 TR T

from 1884-1900, turning local lodgepole pines into
charcoal to the smelter |n Glendale, some six mlles

Helca, MT.

Sllver Bow Club in D|V|de

5700 Canyon Creek:
Rd, Wise River, MT X_’\
59762, United Statas .

|
Drag to modify your route .

\
R\

Glendale, MT




