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B-Rice: Bird focal species identification in rice paddy
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Materials and Methods

ntroduction

The risk assessment for birds required by the European registration of pesticides is
performed considering a series of diet exposure scenarios, for which the relevant
food items are identified in order to estimate the uptake of residues.

The exposure scenarios reported in the GD (EFSA Journal 2009; 7(12)1438) are
inconsistent for rice and consequently the indicator and generic focal species are
unlikely representative and protective for the vertebrate communities exposed in
rice fields.

Bird communities related to paddy fields are consistently different from those
characterising the other crops, due to the presence of a water layer in the rice fields
and the lack of several food items compared to other crops. An analysis of bird
community is necessary to assess the risk for pesticide application on rice.

The EFSA GD suggests how to identify relevant species for specific exposure
scenarios from field studies, estimating the spatial frequency and the temporal
evenness of occurrence of a species and its dominance.

This analysis can be performed using data from specific field studies conducted for
the registration of active substances, or from studies reported in the open literature.

The two kinds of studies are however characterised by deep differences since the
aims are different, and the method described in the GD can be inadequate to
identify relevant species from literature studies; so in the present project, data from
a monitoring program conducted in Lombardy (from 1992 to 2017) !l is used,
proposing an alternative method to predict the spatial frequency of species
recorded in areas with rice fields using a Generalised Additive Model (GAM).

The predicted spatial frequency of the species is then compared with GIS to land
use maps to assess its spatial relevance to rice cultivation areas.

The analysed species are classified in diet guilds according to the food items
available in rice fields.

GIS approachlé!
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\Variables with an EDF equal to one as parametric components were set 4. GAMs were fitted to the ]

Data gathered from the monitoring program of breeding

avifauna in Lombardy [11.

A screening was conducted excluding species not recorded in survey areas containing rice
paddies and species recorded <25 times; a visual check of the homogeneity of records
during time was performed.

Species were assigned to “feeding guilds” according to literature data Pl in insectivorous,
benthophagous, carnivorous and herbivorous.

The bodyweight was associated to each species according to literature data [51.

A Generalized Additive Model was applied to obtain the occurrence probability of species.
GIS approach: the map of land use in the Lombardy region (SIARL: Agricultural
Informative System of Lombardy Region) was overlapped to obtain the estimated
occurrence in areas with rice cultivations.

Temporal trend of population is a further criteria applied to reinforce the
representativeness.

species

\

Species presence was estimated by predicting a spatially explicit generalized additive model (GAM) \

on the digital cartography of land use of Lombardy (DUSAF, 2015; 20 m resolution) :

e Generalized Additive Model

logit( E [Y]) = fi(est;, nord), t) + fy(t) + 3 f,(cl;) + Biriver; + o

E [Y,,] :expected occurrence probability for the species s on point /;

cl : percentage of each of the K'land use classes in a 250m-radius area around point count /;
river;: dichotomous variable indicating the incidence of rivers and streams around the point i.
est, nord; spatial location of sampling points given by eastings and northings;

t: survey year.

ocs - model intercept for s species

It was included the spatio-temporal smooth, fs(est;, nord;, t) to account for the spatio-temporal
autocorrelation of occurrences and the temporal smooth, fs(t), to account for the temporal trend in
species presence. fs(cly;) used to estimate non-linear suitability of different land-use classes 12 (4
A backwards stepwise model selection was implemented based on significance at the 5% level.

/

data using the binomial family and the logit link function, by means of the mgcv package “in the /
statistical software R 1.
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( Conclusions }

Two different species were presented as elaboration data:
Northern Lapwing (Vanellus vanellus) - benthophagous species
Barn Swallow (Hirundo rustica) - insectivorous species.

The model predicted the occurrence probability distribution of the two species in the rice area of
Lombardy Region.

v A high probability of occurrence is calculated by the model for the Northern Lapwing in the
greatest number of rice paddies. The positive temporal trend suggests that Northern Lapwing
can be considered as a good representative benthophagous species, also in the next future.

A low probability of occurrence is predicted for the Barn Swallow. The negative temporal trend
shows the decline in Swallow population, for these two reasons it cannot be considered a
good representative insectivorous bird species.




