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Abstract:

The co-existence between GM and non-GM crops is still a major goal of the EU
policy. However, in some member states, like Spain, national co-existence strategy is
still lacking and regional attempts to regulate this issue have been unfruitful. A
previous field study in Mediterranean insular conditions suggested that an isolation
distance of 30 m between GM and non-GM maize fields might be sufficient to keep
the adventitious presence below the EU threshold of 0.9% (see Vives-Vallés
contribution in this congress). Nevertheless, this isolation distance was obtained in an
experimental design where cross-fertilization was favored in terms of the synchrony
of flowering between GM and non-GM fields. In view of this, we are currently
undertaking a field trial to study the effect of flowering de-synchrony on cross-
fertilization between MON810 GM and non-GM maize in Mallorca. In particular, our
aim is to determine whether the delay in flowering might be an effective strategy to
improve coexistence. We expect that the results of this study will be useful for a

future regulation on co-existence based on the best scientific data.
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1. Introduction

Spain is by far the EU member state with the greatest MON 810 maize acreage, concentrating in
2013 approximately 90% of EU total MON 810 cropping area (GMO Compass, 2014). EU
regulations demand both actively and implicitly (e.g. European Commision, 2003; European Union,
2001, 20034, 2003b) the need of science-based measures on co-existence between GM and non-GM
crops. Numerous studies have been performed on this matter (e.g. Della Porta et al., 2008; Ma,
Subedi, & Reid, 2004; Messeguer et al., 2006; Riesgo, Areal, Sanvido, & Rodriguez-Cerezo, 2010),
however little has been done to stablish a national Spanish regulation on co-existence strategy.

According to the results of the first field trial over cross-fertilization between MON 810 maize and
non-GM maize performed in Mediterranean insular conditions in full flowering synchrony, a pollen
barrier of 10-30 m is enough to maintain the remaining maize harvest below the threshold of 0.9%
(see Vives-Vallés contribution in this congress). In the present contribution, we show the
experimental design of three field trials performed during summer 2015 in Palma Bay, one of the
main maize cropping area in Mallorca. The aim was to analyze the effect of flowering asynchrony
over cross-fertilization in order to determine the need of a pollen barrier and its recommended
width.

The results of this field trial serve, along with other maize gene flow studies, as a initial scientific
basis for creating future regional regulations on co-existance between GM and non-GM maize.

2. Experimental design
2.1. Field experiment

Field trials were located in a countryside in Palma Bay (Mallorca), without alien maize plantations
in more than 1 km in all directions. All source fields sized 45 m long by 45 m width. Recipient
fields had the same width as the donors but were longer (343 m long), separated from the donors by
a strip of 2 m free of plants. A buffer zone of non-GM maize separated each one of the field trials
with a width of 30 m. Buffer non-GM maize was also extended to the North and the East of the

countryside (Fig. 1).

Sea breezes (main wind in the area) were favorable to pollen mediated gene flow from each of the

donor fields to its correspondent recipient. Seeds of the same growing cycle were used for both

donor and recipient fields of the three trials. All donor fields were sown with the same GM seeds,

and so the recipients, with non-GM seeds. Buffer zones, donor fields and recipient number 1 were
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sown on the same day (June 2™ 2015); recipient number 2 was sown two weeks later (June 16™
2015) and recipient number 3 over the previous (June 30" 2015).

Soil preparation, fertilizing, irrigation and other farming practices were homogeneous for all fields
(donors and recipients of all three trials), with the exception of seeding rate, which was higher for
buffer zones and recipients (88,000 seeds/ha vs. 80,000 seeds/ha for the donors). Higher seeding
dose in buffer zones was set in order to promote barrier effect. Rows were parallel to field’s length.

2.2. Sampling

See Vives-Vallés contribution in this congress, but in this case have been taken 34 samples instead
of 32, as shown in Fig. 2.

2.3. Laboratory analysis

See Vives-Vallés contribution in this congress.
2.4. Statistical analyses

See Vives-Vallés contribution in this congress.
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Figure 1. Schematic representation of field trials design. Each one of the experiments consisted of a
donor field MON810 GM maize separated by a 2 m strip from its correspondent non-GM maize
recipient field. A buffer zone of non-GM maize separated the three field trials. Donor, buffer and
recipient fields in field trial number 1 were sown at the same day; in field trial number 2, recipient
was sown two weeks after donor fields; in field trial number 3, recipient was sown four weeks after

donor fields.
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Figure 2. Schematic representation of sampling design in a recipient field (equal for each one of the
field trials). 34 samples were taken in each one of the locations within the recipient field. Each
sample consisted of three maize cobs randomnly collected in 1 m distance from the spot.
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