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Abstract
Aim of the study was to detect the possible loss of a.i. imidacloprid through the fan drain of pneumatic seed drills during corn
sowing operations. The experiment regarded Gaucho® dressed corn seeds. In order to detect air contamination, paper filters were
positioned at the air output of the fan; in addition grass and flower samples from green areas near fields were collected immediately after the corn had been sown. Residues of imidacloprid were found both in the paper filters and in the grass and flowers
samples. Quantity of imidacloprid in the paper filters increased with increasing exposure times. The results confirm that the air is
contaminated by a.i. imidacloprid during normal sowing operations using Gaucho® dressed corn seeds.
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Introduction
Gaucho® is a systemic plant insecticide based on the
a.i. imidacloprid (Elbert et al., 1991). The product is
used for seed dressing due to its prevention properties
against soil and sucking insects. In recent years, in
northern Italy the use of imidacloprid dressed corn seeds
has became widespread. All corn is sown by pneumatic
seed drills, which distribute seeds by means of air aspiration. The air is provided by a centrifugal fan and then
directed out of the seed drill through a drain. The possibility that the air expelled by the fan could be contaminated by residues (powder, small scales) of pesticide
used for corn seed dressing was not yet clear for the active ingredient imidacloprid.
Previous studies on the potential toxicity of imidacloprid and its hazards to insect pollinators (i.e. honey bees
and bumble bees) focused on how the presence of the active ingredient in pollen and nectar of seed dressed plants
would effect pollinating activity (Tasei et al., 2001;
Wallner, 2001; Curè et al., 2001; Schmuck et al., 2001;
Ambolet et al., 1999; Schmuck, 1999) and on the effects
of intoxication with dose-response tests (Curè et al.,
2001; Guez et al., 2001; Colin et al., 2001; Bortolotti et
al., 2001; Suchail et al., 2001a; Suchail et al., 2001b; Decourtye et al., 2001; Lambin et al., 2001; Nauen et al.,
2001; Suchail et al., 2000; Tasei et al., 2000).
The aim of this study was to detect if any of the active
ingredient imidacloprid was lost from the fan of pneumatic seed drills and determine subsequent contamination of flowers and grass near corn fields, that is investigate the potential risks connected with sowing operations.
Materials and methods
The study was carried out in the experimental farm

«A. Servadei» of the Udine University (NE, Italy) in
2001, during the corn sowing season. The Gaspardo SP
520 seed drill with a fan drain measuring 32 cm x 6 cm,
and a working pressure of about 0.06 bar and seeding
speed of about 4.5 km/h was used.
In order to verify the possible loss of active ingredient
from the centrifugal fan drain of the pneumatic corn
seed drill, paper filters (25 cm x 25 cm, surface 625
cm2, folded four times) were placed on it for variable
times during the sowing operations. The exposure time
was 30 (T1), 60 (T2) and 120 (T3) seconds, repeated
three times. The corn used was the commercial hybrid
PR34F02 (FAO class 500) dressed with Celest® XL (a.i.
Fludioxonil), Gaucho® 350 FS (a.i. imidacloprid) and
Apron® (a.i. metalaxyl). After removal, filters were put
in a polyethylene bag and frozen.
In a different plot, a second series of observations was
carried out, on flowers and grass in the green areas near
a field immediately after corn sowing. In this case the
commercial corn hybrid used was the PR32W92 (FAO
class 600), also dressed with Celest® XL, Gaucho® 350
FS and Apron®. Two samples of grass and two of flowers were collected from plots of one square metre each
and immediately frozen. «Grass» samples included both
Monocotiledonae and Dicotiledonae leaves, while
«flower» samples consisted in complete headlings
(Compositae) or single flowers (other families) of all the
species in bloom at that moment in the sampling area.
The samples (paper filters, grass and flowers) were
analyzed at the laboratories of the Istituto Nazionale di
Apicoltura of Bologna, using a gascromatography
method developed by Bayer (Plake and Weber, 1993),
with an appropriate adjustment for the analyzed matrix.
The analysis identified 6-chloronicotinic acid as the end
product of the oxidation of the a.i. imidacloprid and of
its degradation products; using a conversion factor it
was then possible to calculate the equivalent quantity of
imidacloprid.

well explained by a 2nd order polynomial.
Grass and flower samples show comparable residual
values of imidacloprid (figure 2). LD50 values for imidacloprid relative to honey bees are often reported in the
literature (Schmidt, 1996; Suchail et al., 2000; Nauen et
al., 2001; Schmuck et al., 2001). There is significant
variability in the data presented by different authors,
values of LD50 for acute oral tests range from 5 to 500
ng/bee after 48 hours and imidacloprid sensitivity seems
to vary with the honey bee colonies. It is clear that imidacloprid causes neuronal damages in honey bees,
which bring about behavioral, communication and motion imbalance. But since there is not full agreement on
the real level of toxicity of the active ingredient in Apis
mellifera L. under controlled conditions, an exact estimate of the effects of the environmental contamination
is difficult.
Nevertheless, from these results it is possible to confirm the existence of environmental contamination during the sowing operations.

The filter samples corresponding to the three repetitions of each test were analyzed in toto, while the grass
and flower samples were divided respectively in four
and two equal parts and each sub sample analyzed separately in order to obtain repetitions of each sample.
Results and discussion
At first glance the paper filters, especially after longer
exposure times, were pink in colour and often with
small scales. This fact confirms both that the filters are
effectively exposed to the outgoing air flux and that
some kind of material is indeed released from the fan.
The results of the analyses of the paper filters and the
grass and flower samples, are reported in table 1. There
is clearly a loss of a.i. imidacloprid through the fan
drain of seed drills. The data show an increase of mg
imidacloprid/kg paper with increasing exposure time
(figure 1). The relationship between the two variables is

Table 1. Quantity of a.i. imidacloprid found in the paper, grass and flower samples.
Paper
filter
T1/1
T1/2
T1/3
T2/1
T2/2
T2/3
T3/1
T3/2
T3/3

Imidacloprid/
paper (mg/kg)
11.7
53.8
65.0
71.7
50.4
52.5
139.6
91.8
145.8

Average
(sd)
43.5
(28.1)
58.2
(11.7)

Grass
sample
1/1
1/2
1/3
1/4

Imidacloprid/
grass (mg/kg)
0.029
0.022
0.017
0.026

2/1
2/2
2/3
2/4

0.014
0.018
0.022

125.7
(29.6)

Average
(sd)

0.021
(0.005)

Flower
sample

Imidacloprid/
flowers (mg/kg)

1/1

0.022

1/2

0.029

2/1

0.023

2/2

0.054
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Figure 1. Mean quantity of a.i. imidacloprid found in the paper filters.
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Figure 2. Mean quantity of a.i. imidacloprid found in grass and flower samples.
Conclusions
The preliminary results obtained in 2001 indicate that,
since both the paper filters located in the fan drain of the
pneumatic seed drill and the flower and grass samples
collected near the fields contain pesticide residues, then
corn sowing must be considered a potentially dangerous
operation in terms of general environmental pollution. It
is possible that the spread of the active ingredient in the
environment during sowing operations could cause serious damage in bee colonies, since bees are well known
to be sensitive to this product.
These results could suggest certain practical improvements for the Gaucho® dressed corn seed production; in particular technical innovations should be introduced to optimize the adherence of the pesticide to the
seeds (i.e. better gluing).
On the basis of the first results, the study was continued in spring 2002. As in the previous year paper filters
were put on the fan output of a pneumatic seed drill and
samples of flowers and grass were collected.
The experiment was carried out for five different corn
hybrids, with four different exposure times of the filters
(30, 60, 120, 240 seconds). For each thesis samples of
grass and flowers were collected before sowing and until eight days after; during this period meteorological
data were taken near the plots. Finally, corn leaves and
pollen samples were also collected.
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