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Hypothesis

Background

Herbivory may affect the microbial
community, which is the driver of the main processes
involved in the soil C and N dynamics, through changes
induced in the plant community, both physiological, such as C
allocation, and compositional, such as species and functional
diversity. Is plant functional type a driver for these changes?
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Figure 1. Vegetation patches within each
management (Sheep vs. Cattle grazing) a, b, c:
grass species; 1, 2, 3: legume species; Myo:
Myosotis sylvatica ssp alpestris. Based on the
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specific and functional characterization
of grassland patches:
Legume-dominated, in particular by
Lotus corniculatus,
Grass-dominated, including Avenula
pratensis, Agrostis capillaris, Festuca
nigrescens, Koeleria macrantha, Poa
bulbosa, Deschampsia flexuosa or
Nardus stricta.
Forb-diverse patch, with the forb
Myosotis sylvatica ssp alpestris and
other species.

Aboveground

c

Myo

Myo

a

2

bacteria

1

a

2

Cattle Legume-dominated
Cattle Grass-dominated

Sheepgrazed

Cattle Forb-dominated

Cattlegrazed

Changes in
productivity,
and
composition

Figure 2. Canonical
distribution of sampled
patches according to
species composition (28.3
% of variability explained by
the two first canonical
axes). Samples are grouped
along 3 axes according to
species composition and
resulting in 3 patch types as
expected in our design.
Grass patches show the
strongest response to
management, with Nardus
stricta and Deschampsia
flexuosa linked to sheep
grazing.
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Location: Castellar de N’hug (Catalan Pyrenees)
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Figure 3.
Plant biomass
allocation
per
functional
component, patch type and
management. Responses found
for Aboveground biomass
(Management x Plant Functional
Type, P = 0.006); Belowground
biomass 0-10 cm depth
(Management, P = 0.004) and
Belowground biomass 5-10 cm
depth (Management, P < 0.001).
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Figure 4. A redundancy analysis (RDA) was performed using management (grazer
type) and Plant Functional Type (PFT) and their interactions as explanatory variables,
to study their effect on a set of response variables including: a) biomass components
(above, dead and total, and belowground, from 5 to 10 cm and total); b) soil biotic
components (% colonization arbuscular micorrhizal fungi (AMF), number of vesicles
and arbuscules); and c) abiotic descriptors (N, P, Na, Ca, K, Mg, organic C contents
and SOCs). The results showed that 31.9 % of the total variation in the response
variables can be explained by the variables introduced in the model (shown in red).
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The change in grazer type produced specific compositional shifts and
biomass allocation resulting in a change in nutrient cycling and in the
microbial community:
Cattle grazing:
Sheep grazing:
• Faster nutrient turnover (enhanced NO3- and P soil
• Slow nutrient turnover
• Enhanced dead matter
• Enhanced AMF colonization
• Enhanced SOCs in Grass patches

contents)
• Reduced dead matter
• Reduced AMF colonization
• Enhanced belowground biomass allocation

Current changes in the Pyrenees (sheep grazing decreases) could drive
important changes in the structure and biochemistry of those systems, and
their effect will depend on plant functional composition.
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