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Advances in using biochar as a mediaamendment



What is biochar?

= A carbon-rich, recalcitrant co-
"a product of pyroly5|s intended
for use as a soil amendment.



All Biochar is NOT created equal

* Final characteristics are
dependent on:

* Feedstock

* Nutrient retention
* Porosity

* Pyrolysis conditions
(temperature and heating time)
e C conversion to stable forms
pH J. Lehmann, 2007. Nature
Surface area
CEC




Shared characteristics of Biochar

Key attributes:

* Highly aromatic structure
* High surface area

* Highly porous nature

* Recalcitrant

* Alkalization effects

Moa et al., 2012. Environmental Science and Technology.



Terra Preta or Amazonian Dark Earths
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' ,:« “* » Created from slash and char practices
;»‘S of indigenous peoples.

» Known for their blackened appearance
and high fertility.

“r » SOC dates range from 500 to 7000 years
. 5. before present.
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The Terra Preta Phenomenon

* Observed enhanced
sustained fertility and
carrying capacities of soils.
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* High fertility is attributed to

the high SOC in the form of
char.
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Liang et al., 2006. Soil Science Society of America Journal



The Potential role of biochar in the nursery

Natural * Increase plant productivity and
Environment nutrient use efficiency.

* Reduce reliance on peat-based
growing substrates.

* Incorporate C biosequestration
Into restoration practice to
mitigate climate change.




My contribution to biochar research

Assess the potential for
biochar to amend soilless
growing media for the
propagation of Rocky
Mountain native plant
species.




My experiment

Amended standard 3:1:1
(peat:perlite:vermiculite)

4 treatment rates (percent total volume):
e 0%, 15%, 30% and 45%

4 study species (2 short season and 2 long
season)

* Clarkia, Festuca, Gaillardia and Pinus

4 harvest dates

4, replicates

Duration: 12 or 26 weeks

Total seedlings, n=768



Study objectives

To determine:

1. Effects on plant growth

2. Effects on substrate
(pH and EC)




Data Collection

Short
season

Short
season

Long season

Long season

Annual forb

Perennial
graminoid

Long-lived tree

Perennial forb

Overall height (cm), shoot
biomass, root biomass, final
plant tissue nutrients.

Length of longest leaf, bunch
diameter, shoot biomass,
root biomass, final plant
tissue nutrients.

Overall height (cm), shoot
biomass, root biomass, final
plant tissue nutrients.

# true leaves, shoot biomass,
root biomass, final plant
tissue nutrients.

3,6,9 and 12 weeks

3,6,9 and 12 weeks

8,14,20 and 26 weeks

8,14,20 and 26 weeks
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Growth over time
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Final Mean Total Biomass

Final Average Mean Total Biomass for C. pulchella
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No statistically significant
treatment effect (p-value=0.3).

Final Average Mean Total Biomass for G. aristata
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Biochar treatment level

No statistically significant
treatment effect (p-
value=0.438).

Note: High amount of within
treatment variability which
could have obscured real
differences in treatment.
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Final Average Mean Total Biomass for P. ponderosa
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No statistically significant
treatment effect (p-
value=0.209).



Final Mean Total Biomass

¢ Only study species in which biochar
negatively affected biomass
accumulation.

Final Average Mean Total Biomass for F. idahoensis

¢ All biochar treatments were : e
significantly less than the control 4
group (p-value=0.00829).

1.00

0.00
Biochar treatment level




Substrate chemistry

“*Only significant treatment effects for
media pH :
o Gaillardia (p-value=0.0033)

o Controls were higher than the 30% and
45% treatments

o Pinus (p-value=0.02616).

o Controls were higher than the 45%
treatments

“*No significant effects on media EC for
any of the species.

“*Very little variation between
treatments and among species.




Watering Frequency

. i ;
AS bIOChaI’ amendments mcreased, Biochar treatment Clarkia Festuca Gaillardia Pinus

watering frequency decreased. control | a1 3 | a3
* Potential explanation for pH 15% 36 26 51 44
(Gaillardia and Pinus) and growth 30% 32 21 44 39
results (Festuca). 45% 27 20 41 37

* Suggests that biochar amended
media could:

e Reduce overall water use and
associated labor costs

* Seedlings could retain more water
directly in the root zone after
outplanting



Nutrient concentrations

“*In general, no treatment effect on
plant tissue nutrient concentration.
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Biochar effect on root growth
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Why does biochar matter?

0:0 P romote su Sta | na b | | |ty Figure 1: Global-scale Stabilization Wedge

oReduce peat use > 850 ppmlCO,
o Maximize nutrient use

“*Biochar and climate change

o Stability of Cin soils
oBiochar cycle
o Stabilization wedge theory

“*Bring value to biochar
@) C|OS€ the bIOenergy |OOp Pacala and Socolow. 2004. Science
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Conclusions

* No “biochar effect” on plant growth '&W"\” ),
* No negative effects on plant growth for % W\\
species. ‘ &. f\

* No detrimental effects on substrate pH ? 5
and EC or plant tissue N, P ,and K. = ', /

* Can replace up to 45% of standard
growing media with biochar!
e Csequestration
* Sustainability in container nursery practice
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