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Context

* The Dairy Farmers of Canada have set themselves the goal to
reach net-zero emissions by 2050, and the use of rotational
grazing is part of their strategy.

* However, data on pasture soils in Quebec is scarce.

* To promote the adoption of beneficial management practices
and to achieve net-zero emissions in dairy production, it is crucial
to document the carbon stocks and soil health of pastures in
Quebec.

* Objective: Characterize soil health and carbon stocks of pastures

on organic dairy farms in Quebec during spring 2024-

2025.

Methods

Study site
* 19 organic dairy farms in 7 administrative regions of Québec
* 3 pasture fields per farm
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Fig. 1. Geographical distribution of the 19 farms sampled.

Soil sampling and analysis

* Spring 2024 and 2025

* 57 fields x 4 sampling points per field = 228 sampling points
15 soil health indicators (0-10 cm)

* Bulk density (0-15, 15-30 and 30-45 cm)

 Soil carbon stocks (0-15 and 15-30)
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Table 1. Soil health indicators measured on 57 grazing fields at 0-10 cm depth in spring 2024 or 2025.

Physical Standard deviation Mean of Gauthier et
al. (2023)*

Wet agregate stability (%) 71,3 14,4 44,1 93,2 43,9
Proportion of aggregates (%) 82,6 14,4 26,5 99,0 n.d.
Available water capacity (g g 1) 0,143 0,057 0,067 0,367 0,126
Bulk density 0-15 cm (g cm™3) 1,16 0,20 0,63 1,49 n.d.
Bulk density 15-30 cm (g cm™) 1,21 0,21 0,64 1,52 n.d.
Bulk density 30-45 cm (g cm™) 1,41 0,19 1,03 1,72
MMﬂ--m-----ﬂ--ﬂ--m--I
C-CO2 respiration (mg kg1) 112,3 30,3 53,0 191,8

Labile nitrogen N-NH;(mg kg™) 429,6 171,6 245,0 1013,6 n.d.
Active carbon POXC (mg kg) 811,8 167,0 527,9 1265,5 639,3
Organic matter (%) 28,6

p (mg ke1) 48,0 51,7 9,9 234,6 58,6
K (mg kg) 143,9 88,1 30,0 450,9 133,5
Mg (mg kg™) 142,3 60,5 23,5 310,8 194,7
Fe (mg kg?) 246,0 79,2 112,6 449,9 242,0
Mn (mg kg1) 33,6 31,4 3,8 164,6 24,1
Zn (mg kg?) 3,3 2,2 1,0 10,6 3,6
Ca (mg kg1) 1381,7 844,9 310,4 4058,3 n.d.

POXC: Permanganate oxidizable carbon
'Gauthier et al. (2023) present the average values of soil health indicators from 0 to 17-20 cm depth of 1,166 agricultural fields in
Quebec, conventional and organic management combined (741 < n < 1120, varying according to the indicators).

Fig. 2. Soil carbon (C) stocks from 57 grazing fields sampled in 2024 or 2025 at 0-30 cm depth (increasing order of C stocks).
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