Lepidoptera as bioindicator of the conservation degree
of olive groves in the Mediterranean
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Introduction
In Spain olive groves have great socioeconomic and landscape relevance because of the wide area they occupy (1.5 M ha in Andalusia
region), and the proportion of population that depends economically on this crop (SSO 2014). However, these systems have been
intensified or abandoned in recent years due to the rural exodus and the economic unsustainability of this crop without the Common
Agricultural Policy (CAP), carrying out undesirable environmental consequences.

Materials and methods
Estepa region (Seville, Spain), was chosen as a case of study. This region presents two differents olive managements: 1) Integrated
management, where is allowed the implementation of drop irrigation and the use of chemical fertilizers in a controled way; and 2)
Ecological management, with organic fertilizers and rainfed regime. To analyze the influence of the agrarian management on the degree
of conservation of olive groves, diversity of butterflies was studied as a bioindicator following the BMS protocol (Schmucki et al. 2016).

Figure 1 Geographic location
of Estepa region.
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The following indices related to the biological diversity of butterflies for olive management were calculated, also obtaining the exclusive
species of each management: 1) Wealth (species): S; 2) Shannon index (bits): 𝐻´ = − 𝛴𝑝𝑖 · 𝑙𝑜𝑔2 𝑝𝑖 , where pi: abundance of each species.

Results
Results regarding the implementation of biodiversity indices were:
Table 1 Results about the wealth (species
number), and diversity (bits) for Estepa region

Management
Integrated
Ecological

S
9
5

H´
0.112
0.079

Results showed, in a descriptive way, a greater richness and diversity in terms of the indicator analyzed under the integrated olive grove.
On the other hand, the differences appreciated were significant through the application of a means comparison test (p < 0.05).
While the most abundant generalist species was Pieris brassicae (L. 1758; Fam. Pieridae), integrated olive grove showed 4 exclusive
species:

Maniola jurtina (L. 1758)
Fam. Nymphalidae

Pontia daplidice (L. 1758)
Fam. Pieridae

Callophrys rubi (L. 1758)
Fam. Lycaenidae

Aporia crataegi (L. 1758)
Fam. Pieridae.

Discussion & Conclusions
Given that presence of lepidoptera in olive groves can be affected by several factors such as diffuse contamination (nitrogen, phosphorus
and potassium among others), and farming practices, this group is consolidated as one good bioindicator of the olive grove quality
(Scandurra et al. 2016). Considering that organic practices are more respectful with the environment, it is logical to expect a greater
richness of lepidoptera under the plots with this management, however, the greatest richness of butterflies observed at integrated olive
groves plots with agrochemicals may be due to the ecological plots of the Estepa region are in a conversion phase.
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