Verifying soil organic carbon sequestration by C, perennial biomass crops
using BC natural abundance technique in southern Ontario, Canada
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Results

Total soil organic carbon in SG, Mis and Ag fields in Elora, Guelph and Burlington,
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. . oy
Objective 0o °

to estimate the contribution of C, derived SOC in the fields of switchgrass (SG), miscanthus

(Mis) and agricultural crop (annual crop rotation) (Ag)

8C natural abundance technique:

« concentration of a stable isotope as it occurs in nature
« 12C and BC : two most abundant stable isotopes of C

. utilize the difference in 3C values (6C) of C,; and C, plants to identify the

source, pools and fate of organic C in soils
« C;or C, vegetation contain SOM with 6BC of -27%. or -13%., respectively

« &8C values allow either group of plants to act as a tracer



Sample collection

Soil sample collection in 2008/2009  sample collection in 2016 sample collection in 2019/2020

* Elora (A?) 2008 ‘ « Guelph (7 yeors of PBCs) ‘ Elora (Heleors of PBCs) -2019

- Guelph (Ag) - 2009 - Burlington (Ag) Guelph (11 years of PBCs) -2020
« Burlington (4 years of PBCs) - 2020

! | !

i . - Guelph (11 years of PBCs)
Burlington (Baseline SOC) - Burlington (4 years of PBCs)

4 ! -

C, crop derived C C, crop derived C

: : : include corn derived & PBCs
include corn derived & PBCs (7 years in (11 years in Elora and Guelph, 4 years in
Guelph) ’

Burlington)

B-A=C
C: C, crop derived C
include only PBCs (4 years)
Guelph
e




C, crop’s contribution (C, derived SOC) to total SOC &X'y
>
813C (%) signatures, total soil organic carbon (soc) stocks and calculated contribution of C, derived SOC to the total SOC in
Guelph, Elora and Burlington, Ontario in 2019/2020.
Location  Land-use Establishment 8*Csoc Total SOC Csderived SOC  Csderived SOC  Cs derived SOC
(year) (%o) (Mg C ha) (Mg C ha'') (%) (Mg C ha'')
Guelph Ag N/A -24.21 84.8 (£2.47) 159 (= 0.35)b 19 68.9 (£ 0.35)
Guelph Mis 2009 -22.58 87.9 (£6.43) 26.9 (£0.16)a 31 61.0 (£0.16)
Guelph SG 2009 -22.70 88.5 (£5.72) \_26.4(+0.08)a 30 J 62.1 (£ 0.08)
Elora Ag N/A 23.05 850 (x=1.80) [ 22.7 (£0.04)z 27 ) 62.3 (0.04)
Elora Mis 2008 -19.83 100.0 (£ 1.48) 49.8 (£ 0.23)x 50 50.2 (£0.23)
Elora SG 2008 -21.08 96.3 (£3.44) \_ 39.6 (£0.10)y 41 56.7 (£ 0.10)
Burlington Ag N/A -24.53 85.8 (£ 0.65) (142 (£0.07)s 17 ) 71.6 (+£0.07)
Burlington Mis 2016 -25.30 94.7 (£ 4.86) 11.0 (£ 0.09)t 12 83.7 (£ 0.09)
Burlington SG 2016 -25.59 87.5(x5.04)  8.4(x0.15u 10 79.1 (£ 0.15)

C, derived SOC:
Mis > SG > Ag in Elora and Guelph (11 years)

Ag > Mis > SG in Burlington (4 years)




C,derived SOC stock contribution from biomass crops in 4 years of cultivation o e~
to total SOC stock in Guelph, Ontario.

C, derived SOC C, derived SOC C, derived SOC stock change Years of C, derived SOC
Site Land use stock in 2016 stock in 2020 (2016-2020) cultivation sequestration rate
(Mg C ha'l) A (Mg C ha'l) B (Mg C ha't) (y) (Mg Chaty?)
A f A
Guelph SG 23.3 (£ 0.55)b 26.4 (£ 0.08)a 3.1(+£0.60) 4 0.8 (£ 0.15)
Guelph Mis 24.3 (£ 1.51)y 26.9 (£ 0.16)x 2.6 (£ 1.51) 4 0.7 (£ 0.38)
ﬂ
Guelph Ag 14.5 (£ 0.99)s \ 15.9 (= 0.35)s 1.4 (+0.35) \ 4 \_ 0.4 (+0.20) /
f \
+ C,SOC stock: * last 4 years of PBCs cultivation ]
+ include corn derived & PBCs * G, stock: only from PBCs
+ contribution increased
\- J 4

* SG and Mis; ~double the rate of Ag
* In Ag; only 45-54% of the C,
derived SOC observed in SG

and Mis
g

J




Converting low productive Ag land to PBC -
> i1ncreases SOC -> best management
practice and a tool for climate change
mitigation




Please visit the following link for all publications, videos and factsheets: N — 4

https://onforagenetwork.ca/ontario-biomass-producers-co-operative-inc/resources-from-naresh-

thevathasan/
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