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Herders with their cattle utilize mountain ecosystems for millenia
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To what extent does that affect properties
and functions of mountain soils,
e.g carbon sequestration potential?

_‘C_Slobal Change Biology

Soil carbon stocks and land use change: a meta analysis

L. B. Guo, R. M. Gifford
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4 PER 1000

CARBON SEQUESTRATION IN SOILS
FOR FOOD SECURITY AND THE CLIMATE

While pursuing the indespensible effort to decrease
The quantity The world’s soils drastically the green house gases (GHG) emissions due to
of carbon contained contain h T < i < b
in the atmosphere 1 500 billion tons uman activities, increasing soil organic carbon
increases by of carbon in the form sequestration could make a substantial contribution to
4.3 billion tons of organic material GHG mitigation efforts. A theoretical annual increase of

every year
LY the world soil organic carbon stock by 0.4% of its value

* would be larger than the 2015 annual increase in CO2
J i) in the atmosphere, which is a major contributor to the
J greenhouse effect and climate change : this is the origin

of the “4 per 1000"title of this initiative.
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Never leave ' Introduce more ! Addtothe ! Optimize H Restore : Improve
soil bare i intermediate crops, ! hedgesatfield ! pasture management ! land in poor ¢ water and fertilizers
and work it less, i more row intercropping !  boundaries ! — with longer H condition ! management and use
for example by ' and more ¢ anddevelop : grazingperiods, : eg.theworld'sarid : organic fertilizers
using no-till methods ! grass strips . agroforestry ! for example . and semi-arid regions : and compost

“This international initiative can reconcile
the aims of food security and the combat against climate change,
and therefore engage every concerned country in COP21."

Stéphane Le Foll, Vice Chair of the “4 per 1000 Initiative Consortium and former French Minister of Agriculture, Agrifood and Forestry




Land use by hill farming communities
in the Ethiopian highlands

¥ Conversion of forest to cropland and grazing land may lead to severe soil degradation B
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Topsoil (0-15 cm) carbon and nitrogen pools reflect the disturbance gradient
(example from two case study areas, Feyisa Beyene 2012)
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C[Mgha™] N[Mgha™]

Church forest (primary forest) 65 5.3
2 Community forest (reforested) 32-61 2.8-4.9 <
_ Grazing land 33-45 3.1-4.0 |
Agriculture | 24 - 38 2.2-3.3




Hill farming in Nepal: Mountain farmers have developed
sophisticated nutrient management methods <




...including ,tapping’ resources from neighboring (forest) systems

Nitrogen flow
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1 ha of arable land requires the nutrient input from 2 to 4 ha of forest land

Losses (e.g. SR LT 3 o Litter Is usead as a .beddir?g for tht/e
volatilization, Siariire o t\'n and the compost is applied to fields
8 denitrification, production: Fodder o
¥ |eaching...) A5:6=46.0 (straw, field i
§ < grazing) g
Gains (e.g. Manure 3.0—-3.5 %
deposition, application: %
fixation, 39.0-39.6 &
sedimentation)
> Agricultural land

Nutrient flows in two communities in the buffer zone of Sagarmatha National Park, Nepal (Giri & Katzensteiner, 2013)



Soil carbon and nutrient pools (0-70 cm) in arable soils are equal or
higher than those in degraded forests (examples from Giri A. 2011)

C[Mgha™] N[Mgha] S
i Less disturbed forest (only grazing) 135-149 8.0- 9.1
MR Disturbed forest (litter raking & grazing & lopping) 114 -127 6.6- 7.6 A
e Arable land 123-133  9.4-103
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been abandoned: lower pH-values, base saturation, SOC & N concentrations)
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as a memory — soil properties reflect historic utilization even after practices have long

litter removal
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