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Introduction

Methods

Goat grazing in La Palma is a traditional activity with a high socio-economic value that has to coexist with
the protection and conservation of natural areas. However, the potential impact of goats on vegetation
has not been studied yet in the ecosystems of La Palma and therefore decisions on grazing land
management are not always the most appropriate. Recent initiatives promoted by the Island Council
intended to provide a basis for sustainable grazing management incorporating scientific knowledge. The
aim of this work is to detect the possible effect of grazing on the relationship between diversity and
productivity in different plant communities of La Palma. The hypotheses tested are:

Shrubland

Grazing pressure will change the unimodal relationship between productivity and species richness,
increasing or decreasing the number of herbaceous plant species.

Pine forest

Pastures

Differences in productivity among plant communities combined with grazing pressure, might cause a
variety of responses in plant diversity.

Canary Islands

Transects in each plant community and cut of
herbaceous biomass.

The study site comprises grazing areas located in two Natural Protected Areas in the south of La Palma.
A total of 118 random points where placed in the main plant communities of the region (pastures n=31,
shrubland n=31 and pine forest n=56), with half the points in grazed areas where the average stocking
rate was 0.12 AU ha-1. The variables were measured during three years using the following methods:
Herbaceous species richness – point quadrat intersect method in 30 m transects.
Native breed goats (Palmera) and cheese from La Palma. The cheese has a Designation of Origin and is often
awarded at the World Cheese Awards.

Herbaceous productivity (kg DM ha-1) – cuts of aerial herbaceous biomass in three random plots of
1 m2 located near each transect.

Results
From the three ecosystems studied pastures were significantly (P < 0.01)
more productive and diverse than shrubland and pine forest (Fig. 1).
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Shrubland only showed a significant positive relationship in non–grazed areas (Fig. 3B), typical from low
productivity sites where species number rises with resource availability. However, there is no relationship
in grazed shrubland where the presence of palatable shrubs could be buffering grazing effects on
herbaceous species.
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Despite having the highest productivity, pastures revealed no significant relationship in both grazed and
non–grazed areas (Fig. 3A). These unexpected results for pastures could be explained with reference to
productivity values that are, in fact, the intermediate part of the hump-shaped curve, where species
richness is maximum and grazing pressure is having moderate effect on diversity.

The pine forest was the only community where grazing changed the unimodal pattern that is generally
established between diversity and productivity (Fig. 3C). Although grazing did not affect species richness
in this community, productivity was significantly increased in grazed areas (Fig. 2), therefore grazing might
be favouring more productive herbaceous species.
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Figure 1. Mean productivity and species richness in the three ecosystems
(error bars = 95% confidence interval). Communities are represented in
their altitudinal range on the Island.

Grazing had a significant effect only on the productivity of pine forest,
slightly increasing its average, and did not affect the species richness in
any of the communities studied (Fig. 2).
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Figure 2. Mean productivity and species richness in grazed and non–
grazed areas of each vegetation type. Significant differences due to
grazing are shown with asterisks (** = P < 0.01).

Figure 3. Relationship between productivity and number of species in pastures, shrubland and pine forest in grazed
and non–grazed areas.

Conclusions
The unimodal pattern between species richness and productivity does not appear in all communities of La Palma and therefore
the effect of grazing modifying this pattern can not always be detected.
Productivity is a major factor influencing the extent of changes in plant diversity generated by grazing, although other factors
such as plant size or life forms should be also considered.
Managers should take into account when assessing the effect of grazing on plant diversity that the type of response may be
conditioned by other variables such as productivity.
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