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Abstract

Predicting whether rangeland grasses have the potential to mitigate increasing atmo-
spheric CO2 requires understanding how individual grass responds to major rangeland
stressors, herbivory and drought. Yet, achieving such understanding has been hampered
by the difficulty of quantifying grass below-ground C pools, and little experimental research
has been conducted on this aspect.

We estimated above and belowground carbon production in two native grassland species
(Chloris gayana and Cenchrus ciliaris) in mature stands, along with a corresponding pot
and plot experiment using seedlings of the same two species in Borana rangelands, southern
Ethiopia. We simulated grazing by clipping at different frequencies, and also simulated
climate change in the pot and plot experiments by increasing precipitation by 5 % and also
decreasing precipitation by 30 %.

Results of our study indicated that when we applied clipping as a single factor, above-
ground grass organic carbon (agOC) was significantly higher in the unclipped compared to
clipped grass tufts in both Chloris gayana (p = 0.0001) and Cenchrus ciliaris (p < 0.0001);
on the other hand, below-ground grass organic carbon (bgOC) was significantly higher
(p = 0.0303) in clipped tufts than in unclipped ones. When we applied two factors combined
(clipping frequency and irrigation amount), both factors significantly influenced agOC and
we found higher agOC and bgOC in clipped than in unclipped treatments; limited irrigation
(30 % decrease of average annual rainfall), however, resulted in significantly lower agOC
and bgOC. Interactions between the two factors were observed only in the pot experiment
of C. gayana affecting bgOC.

Our study indicated that both grazing frequency and rainfall amount significantly influ-
enced grass C allocation potentials. This implies that unless appropriate grazing manage-
ment is in place, the potential of grasses to sequester C and store it in biomass and soil will
be greatly limited by existing herbivore pressure and high variability of rainfall amount
in the course of climate change; soil C sequestration is a versatile strategy as it restores
degraded soils, enhances land productivity (improve food security), improves biodiversity
and mitigates climate change.
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