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Overview
• several studies comparing tillage intensities
 both beneficial and null effects on SOC
• Limitations:
– reported stocks mostly limited to 0 – 30 cm soil depth
– differences in soil mass not considered (fixed depth)
– definition of tillage intensities not consistent (especially “reduced tillage”)
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Approach
• dataset of Haddaway et al. (2015): effects of agricultural management on SOC
• studies reporting SOC stocks or concentrations together with bulk densities (bd)
 equivalent

soil mass (ESM) approach
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Approach
𝐶 𝑠𝑡𝑜𝑐𝑘 = 𝑏𝑑 ∗ 𝑆𝑂𝐶𝑐𝑜𝑛𝑐 ∗ 𝑑𝑒𝑝𝑡ℎ𝑒𝑞

𝐶 𝑠𝑡𝑜𝑐𝑘 = 𝑏𝑑 ∗ 𝑆𝑂𝐶𝑐𝑜𝑛𝑐 ∗ 𝑑𝑒𝑝𝑡ℎ

“Fixed depth”

“Equivalent Soil Mass (ESM)”

•

treatment comparison based on same sampling
depth, e.g. 0 – 30 cm

•

bd considered identical

•
•

C mass stored in the same soil mass
considers changes in bd among treatments

C stock = 72
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adapted from Ellert & Bettany (1995)
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Outcomes
SOC stock changes (Mg/ha) (0 – 30 cm depth) after tillage conversion (Meurer et al. 2018)

Approach

high  intermediate intermediate  no tillage high  no tillage

𝐸𝑆𝑀

3.22 (± 1.48)

2.18 (± 1.40)

4.19 (± 1.82)

𝑓𝑖𝑥𝑒𝑑 𝑑𝑒𝑝𝑡ℎ

3.71 (± 1.58)

3.20 (± 1.52)

6.12 (± 1.76)

values are presented as mean ± (standard error)

overestimation

15 %

47 %

46 %
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To summarise…
• positive effect of less intensive tillage on SOC stocks
post-till

BUT
• method to calculate stocks is crucial

0

𝑆𝑂𝐶𝑐𝑜𝑛𝑐 = 2 %
𝜌𝑏 = 1.2

 stocks might be overestimated

𝑀𝑔
𝑚3

30

• sample as deep as possible

Meurer et al. (2018)
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Thank you for your attention!
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