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Abstract

The influence of genetically modified organisms (GMOs) on the environment is a growing concern
because their use has markedly increased over the last decade. 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
fiscal year 2003 to extend knowledge of the effects of GMOs on biodiversity

An investigation conducted by the MOE and the Ministry of Agriculture, Forestry and Fisheries
from 2003 to 2007 showed 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 among 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 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). As a result, a possible hybrid individual between B. napus and B. rapa
was found on the Yokkaichi riverbed as results of morphological features and flow cytometric (FCM)
analysis of the maternal tissue.

From 2011 to 2016, a survey was conducted using the same method at two, three, and two study
sites in Kashima, Yokkaichi, and Hakata, respectively. Populations of B napus and other related
species, capable of interbreeding with B napus, were examined along riverbeds and roadsides of
a bridge across the riverbeds. Based on the survey results, it was speculated that the growing
conditions of B napus were affected by land development and mowing. Therefore, classifications
of soil texture and fixed camera observations have been conducted since 2016 to capture the
continuing changes in environmental conditions along riverbeds across the bridges

At the Kashima, Yokkaichi, and Hakata sites, B. napus populations were observed along roadsides
of the bridges at all sites in 2016, except for one, and to a lesser extent along the riverbeds
of five sites. The B napus distribution range along the riverbeds was exclusively found along
bridges across the riverbeds, mostly within 10 m of the bridges. The population sizes were usually
small, with most ranging from a few to 30 individuals. In contrast, B rapa, B _Jjuncea, and R
sativus var. raphanistroides populations were rarely observed along the bridges but grew widely
along riverbeds. B. rapa was found at all sites and its population sizes were usually small, with
most ranging from a few to <20 individuals. B _Jjuncea was found at six sites but not found at
one site. K. sativusvar. raphanistroides was found in Yokkaichi and Hakata but not found in Kashima.
The populations of B. juncea and K. sativus var. raphanistroides were large and widespread, ranging
froma few to 2100 individuals. Some possible natural hybrids, as determined by their morphologies,
between B. napus and B. rapa or between B. napus and B. _Jjuncea, were detected on the Yokkaichi
riverbed and one Hakata site.

These results are similar to those observed in the 2011-2015 investigations. Overall, the

population size of B. napus was increased at two Yokkaichi sites, but its distribution on riverbeds



was concentrated along bridges. This indicates that distribution of these feral B napus
populations depends on spilled seeds, rather than regenerated seeds. Therefore, the spread of
possible natural hybrids between herbicide—tolerant B. napus and B. rapa in outsideplant ecosystem
would not likely happen.

Maternal tissues (mainly leaves including silique stalks and valves) and its seeds were collected
from B. napus and its related species as samples for the investigation of intergenerational gene
flow of herbicide—tolerance genes. In 2016, 860 maternal samples from 369 populations and 430
seed samples from 209 populations were collected from the three abovementioned areas. Eleven
maternal samples were collected from 11 populations of possible natural hybrids between B. napus
and B. rapa from three Yokkaichi sites and one Hakata site for hybrid analysis (which is assumed

to be FCM) .
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