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Abstract

The influence of genetically modified organisms (GMOs) on the environment is a
growing concern because of their increased use in recent years. To expand our current
understanding of how GMOs affect biodiversity, the Japanese Ministry of the
Environment (MOE) has been collecting data regarding the geographical distribution
and growing conditions of genetically modified herbicide—tolerant oilseed rape
(Brassica napus) in Japan since the 2003 fiscal year.

An investigation conducted by the MOE and the Ministry of Agriculture, Forestry and
Fisheries from 2003 to 2007 revealed that a relatively large number of B napus plants,
including herbicide—tolerant B. napus, were found along roadsides near the ports of
Kashima, Yokkaichi, and Hakata, three of the 12 major oilseed importing ports (Tokyo,
Kashima, Chiba, Yokohama, Shimizu, Nagoya, Osaka, Yokkaichi, Kobe, Uno, Mizushima,
and Hakata). These B napus plants undoubtedly grew from imported seeds that had been
spilled from vehicles during transportation. From 2009 to 2010, B napus and its
related species (B rapa and B. juncea) were investigated in those three areas (Kashima,
Yokkaichi, and Hakata). Analysis of morphological features and flow cytometry (FCM)
of the maternal tissues of the plants found on Yokkaichi riverbanks revealed a possible
hybrid between B napus and B rapa.

From 2011 to 2020, a survey was conducted using similar methods at seven study sites
in Kashima (2 sites), Yokkaichi (3 sites), and Hakata (2 sites). Populations of A
napus and other related species, which were capable of interbreeding with B napus,
were examined along riverbanks and roadsides near bridges. Based on the survey results,
it was speculated that the growing conditions of B napus were influenced by land
development and mowing. Therefore, since 2016, surveys to classify soil texture and
vegetation, 1in addition to fixed—-camera observations have been performed along
riverbanks at the bridge—crossing points to capture the continuing changes in
environmental conditions.

The survey results from 2021 revealed that, B napus were observed along roadsides
on bridges at Yokkaichi and Hakata sites. B. napus were also observed along riverbanks
at the three sites in Yokkaichi and one site in Hakata. The distribution range of B
napus along riverbanks was limited under the bridges, or primarily less than 10 m
from the bridges. The population sizes were usually small, and most of them were
within 20 individual plants. In contrast, B rapa, B. Jjuncea, and Raphanus sativus
var. raphanistroides were rarely observed along bridges, but widely grew along
riverbanks. B rapa were observed at all sites and their population sizes were
relatively small, with most ranging from a few individual plants to 20 or less. B
Juncea were observed at all sites. A sativus var. raphanistroides were observed in

Yokkaichi and Hakata, but not in Kashima. The populations of B Jjuncea and R sativus



var. raphanistroides were large and widespread, ranging from a few of plants to 100
or more. A possible natural hybrid has not been confirmed in the 2021 investigation.

These results are similar to those observed in the 2011 to 2020 investigations.
Large fluctuations in the population sizes and the number of communities among the
study years were observed for B napus. In 2021, population sizes and the number of
communities decreased along riverbanks of three sites in Yokkaichi area. Also, most
of its individuals were found around bridges, which suggested that the populations of
B. napus were maintained by a supply of seeds that had spilled from transportation
vehicles rather than by natural reproduction processes. Therefore, it is unlikely that
genetically modified herbicide—tolerant B napus and possible natural hybrids between
herbicide—tolerant B. napus and its related species including B. rapa would spread in
natural habitats

Separately, leaves as maternal tissues and their seeds were collected from B napus
and its related species to investigate the intergenerational gene flow of herbicide-
tolerance genes. In 2021, 860 maternal samples from 378 populations and 415 seed
samples from 206 populations were collected from three sites in Yokkaichi and two

sites in Hakata area for herbicide resistant protein analysis
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