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CO, evolution after straw incorporation in soil supplemented
with nutrients based on C:N:P:S stoichiometry
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* Increasing soil C stock is a viable climate change mitigation measure
* Efficiency of fresh organic matter to stabilised soil C is somewhat unknown

e Stabilised SOM = 10,000 C: 833 N: 200 P: 143 S (Kirkby et al., 2011, Himes,
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Aim: To assess soil CO, evolution following
straw incorporation and soil supplemented
with stoichiometric input of N, P and S

Objectives:

* Quantify CO, evolution under different scenarios
of nutrient supply
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e Assess the influence of soil texture and initial
SOC on CO, production
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* Define the time period for microbial
decomposition of crop residues in a laboratory
mesocosm experiment
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* CO, evolution by closed jar method (Alef, 1995)
* Arable soils (n=5) with a range in soil texture

L » Incubation
Jar

* Soil preparation: sieved (<2 mm) & winnowed

Soil
* Incubated at 25°C & 70 % field capacity naor
Treatments: C or CO, (mg) = [(Bv —Sv) x NE]
a)  BLANK Jar } Control treatments Bv = vol acid to titrate blank
b) soil (control),

Sv = vol acid to titrate sample

N = normality of acid

E = Equivalent weight
Equivalent weight for CO,-C=6

) SO!I *CR -straw + N {F, S I|rr.1|t|.n.g) Equivalent weight for CO, = 22
i) soil + CR - straw + N + P (S-limiting) Nutrient limitation

k)  soil + CR-straw + N + S (P-limiting)

c) soil + crop residue (CR) — straw .
d)  soil + CR - straw + 100% supplementary nutrients - Full nutrient supply

e) soil + CR - straw + 150% supplementary nutrients} Surplus nutrient supply
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Total CO, production by soil type

" — . Two-way ANOVA showing the treatment
o = . effect and soil type effect on total
o é ? T = CO, production
! — Q — = T i 55
oc B = 1=l | Sum 5q Df  Fvalue Pr(=F)
. ; Treatment 342985 6 30.059 2.20E-16  ***
2 - = - Soil type 147161 4 19346 173E-12  *=
= Residuals 245323 129
S
(@) N
E 1 " I Treatments:
S N = | ! c1 - Control soil (no straw/nutrients)
o | — == c2 - Controlsoil (+ straw)
= = D O — N1 - Full nutrient supply (+ straw)
E e N2 - Surplus nutrient supply (+ straw)
- N3 -Straw+P +S (N-Ilimiting)
N4 -Straw + N +S (P - limiting)
— . — N5 -Straw + N+ P (S - limiting)
C 2 N1 N2 N I M C1 C N1 N2 N I N
Treatments

CO, production (mg) for five arable soils
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Total CO, production by treatment (a) Total CO, production by soil type
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Total CO, production by (a) treatment and (b) soil type
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Initial SOC

Total CO, production .

Silt (%)

Correlation plot showing the effect of initial SOC on CO, production and soll texture

Silt + Clay (%)

Clay (%)
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Total CO, production across the 12 week experimental period
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Conclusion

» After a 12-week incubation it was shown that stoichiometric inputs of CNPS
had no effect on total CO, production

* Supplementation of N, P and S for fresh C-input showed significantly greater
CO, production in weeks 1 and 2, but not across all soils

* Further work is examining the CNPS stoichiometry for enhanced soil C
sequestration across multiple straw incorporation cycles

* A 12-week period was defined for decomposition of the incorporated straw

* Further analysis has been completed on the total C, N, P and S in soil fractions
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