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ABSTRACT. Like most other areas worldwide, Georgia is facing an increasing problem with
invasive alien plants (IAP). While in a first step, IAPs of Georgia have been identified (e.g. Ambrosia
artemisiifolia, Robinia pseudoacacia), we now report and propose a monitoring program for IAPs.
For this, we have set up twelve monitoring sites in five different Protected Areas in the west and in
the east of Georgia, and collected initial baseline data. Based on the hypothesis that roads facilitate
the introduction and establishment of IAPs, starting points of our monitoring sites were always
roadsides and stretched away from the road. The sites being close to roads facilitated at the same
time the accessibility of the sites and therefore efficiency of the data collection. The monitoring
scheme was kept simple so that more data can be collected in a time and cost effective way over larger
areas. For statistical analyses we used linear mixed-effect models with the nested random factors
Region, Protected Area and Site, the distance from the road as the explanatory variable and the
percent cover of IAPs and native plant species as the response variable. Our results show that IAPs
in Protected Areas start spreading along roads and that their density decreases with the distance
from the road, most notably in the tree and shrub layer. We also observed that certain areas are
more affected by a higher number of IAPs (e.g. Mtirala National Park) than others.
© 2018 Bull. Georg. Natl. Acad. Sci.
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Being situated in the Caucasus, one of the world's
biodiversity hotspots, Georgia is known for its high
plant biodiversity and endemism. There are some
2700 endemic plant species in the Caucasus, with
278 of them being strictly endemic to Georgia [1].
However, with 380 non-native plant species, from
which 16 are invasive [2], Georgia is facing a
serious problem. A recent study identified which

areas of high conservation value are having a high

nvironmental habitat suitability for nine selected
invasive alien plants (IAP) in present and future
climate conditions and are therefore prone to plant
invasions [3]. The phenomenon of plant invasions
has risen in the past century and is becoming
increasingly a serious problem for agriculture,
human health and the local biodiversity [4,5].
While some countries have already established

procedures for the management of IAPs, e.g. USA
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in which we monitored a total of 12 sites.
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Fig. 1. The 43 Protected Areas in Georgia (based on IUCN criteria I - VI) and the 5 Protected Areas (red dots)
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or Switzerland [6,7], other countries are still in the
proces s of evaluating the threats and risks caused
by IAPs. To assure a cost and time efficient
management plan against IAPs, a solid monitoring
plan for IAPs is necessary [8].

To date there are no established monitoring
programs for IAPs Georgia. A logical step is thus
to establish a nationwide monitoring program in
Georgia, preferably in Protected Areas to start with,
where there is staff available to do the monitoring
and subsequent control measures. It is crucial that
the monitoring design is kept simple, so that data
collection can also be done by practitioners with
less experience in invasive species management,
e.g. staff of Protected Areas. In this way data can
be collected quickly and in a cost efficient way.

With roads being a main entry port for IAPs into
the adjacent vegetation due to their high
disturbance level [9,10], the invasion progress and
velocity of invasion of [APs can best be determined
by monitoring the area away from the road, where
IAPs are present.

We hypothesize, that the IAP cover will be
higher, closer to the road and that it will diminish
with further distance from the road, while the native
plant cover and diversity will increase with further
distance from the road. We also hypothesize, that
the TAPs will further spread in the future, with
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cover of IAP increasing and as a consequence that
of native plants decreasing further away from road.
The aim of this study was thus to develop a
monitoring scheme for the spread of IAPs and
apply it in several Protected Areas in east and west
of Georgia, where IAPs are already present, and
secondly to collect initial baseline data. Results will
get some first insights into the current situation.

Material and Methods

Study species. In our study we focused on IAPs in
Georgia and on other alien plant species, which are
invasive elsewhere, but not yet considered as IAP
in Georgia. Among the monitored IAPs, the most
noxious ones are Ambrosia artemisiifolia and
Robinia pseudoacacia [3].

Monitoring IAPs in Protected Areas. Based on
the hypothesis that roads facilitate the introduction
and establishment of IAPs [9], starting points of our
monitoring sites were always roadsides. In total, 12
sites in 5 different Protected Areas were set up in
July 2014 (Fig. 1).

The Protected Areas (PA) were selected
according to the following criteria: presence of
IAPs, accessibility by car (roads) and no IAP
eradication program in place. At each site within a
PA, we set up three transects of 2x50m in a T-

shape, with the first plot being along the road and



