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Phelipanche aegyptiaca is a chlorophyll lacking root parasitic plant that has a broad host range.
The damage from P. aegyptiaca is expressed in significant decrease in yield of the host plant and
it can also cause host death. P. aegyptiaca is one of the main threats to tomato production in
Israel. Many tomato fields are eventually abandoned by farmers as a result of heavy infestation
with P. aegyptiaca. Knowledge about the spatial pattern of P. aegyptiaca in tomato fields and
the dynamic of this pattern over time is essential in order to develop efficient control strategies.
The objective of this study was to determine the spatial patterns within field of P. aegyptiaca
and to examine the factors affecting this pattern. The rational is to develop a tool for mapping
the parasitism levels in a time course, and specifically prior to tomato planning. Distribution of
the P. aegyptiaca was determine in a regional and in plot scales. For regional scale, P. aegyptiaca
infestation levels in tomato was collected from farmers through a survey in 2010. Additional data
included information about crop rotation, history of nearby fields, containers location and herbicides
treatments. In order to determine the pattern in the plot scale, P. aegyptiaca level was mapped
in 15 tomato fields in 2010. The mapping was made using a GPS-GIS system. Every sample point
represented a square of 240 m? [40 samples /hectare]. Every sample point was classified for a
parasitism level based on a 0-3 index [0 - no parasitism; 3 - severe parasitism] based on shoot
emergence. The sample maps were interpolated using Kriging to explore spatial patterns and
apparent factors. Four spatial patterns were observed in the 15 plots and associated with apparent
factors using the data collected for each plot through the regional survey: 1) Small clusters (Hot-
spots) which were apparently caused from a specific infestation center (like container location
or combine washing place); 2) Elongated clusters lengthwise to crop row which were apparently
caused from agricultural equipment that was used in the plot; 3) Directional clusters which were
apparently caused from the vicinity to a recently infected plot. In addition, an initial association
was found with wind regime in the area: -when the neighboring infected plot was with the wind
direction the directional cluster of the P. aegyptiaca was larger than when the neighboring plot
was against the wind direction; 4) Randomly infected pattern which may characterize an established
population of the P.aegyptiaca. After one season it is assumed that the agricultural activity has
a considerable contribution to the spreading of the P. aegyptiaca. This research will continue for
two more production seasons (2011-2012). Data will be collected in the regional and the plot
scales. The multi-year database will enable a comprehensive analysis of the spatial patterns of
the infection in the field and of the possible influencing factors. Such analysis will lead to an
optimized sampling of the P. aegyptiaca presence in the field and will assist with a rationale
management.
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Citizen science is public involvement in projects or ongoing programmes of scientific work by
which individual volunteers or networks of volunteers, many of whom may have no specific
scientific training, perform or manage research-related tasks such as observation, measurement
or computation. Improvements in internet and commmunication technologies lead involvement
of citizens in monitoring and surveillance activities. The European Environment Agency has
initiated citizen science activities by introducing Eye on Earth (EoE) which is an exploratory web-
based IT platform for user-friendly, two-way sharing of environmental data and other environmental
information with the general public and the scientific community. Current applications of these
activities are Airwatch and Waterwatch. There is also the intention to develop other environmental
watch activities including invasive alien species watch (IASwatch), which will be started as a pilot
project in 2011. The project aims monitoring and surveillance of invasive alien species, supporting
policy activities in Europe and targets of Convention on Biological Diversity, and raising awareness
in general public. A group of IAS experts has been determined criteria to choose species for
IASwatch. However, no organism has been chosen. Some parasitic plants can be considered as
IAS although scientists of parasitic plants have been more familiar weed and endangered species
terms. Due to global change, introduction of new species and expansion of ranges invaded by
parasitic plants are expected as well as other organisms. EoE might be a tool of early warning
of parasitic plants, which is one of the main elements of IAS strategies. It is unclear to include
a parasitic plant species at pilot phase of IASwatch, it could be included in broad-application
phase.
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UNDERSTANDING CLIMATE CHANGE ON PARASITIC PLANTS’
INVASIONS

Uludag A.", Uremis 1.2

'European Environment Agency, Copenhagen, Denmark
2Faculty of Agriculture, MKU, Hatay, Turkey

ahmet.uludag@eea.europa.eu

Climate change and its effects are not understood enough in general in spite of existence of
clear indicators which have been observed and projected. Adaptation to climate change which
is required to lessen adverse effect of the climate changes and get benefit of some changes is
an issue world wide in all sectors. Observations and predictions show changes in species-
ecosystem relations, phenology, forestry and farming. There has been a little scientific work on
effect of climate change on parasitic plants. North/upward shift of plant species is predicted
including parasitic plants. Changes at host range and host preference might be an additional point
to be considered predicting distribution of parasitic plants. Elevating temperature and CO2 will
effect host-parasitic relation and farming practices, which will also effect indirectly host-parasite
relation and shifting. All strategies used on invasive alien species could be applied for parasitic
plants too. However, models showing climate change effects on parasitic plants and their relations
with the environment are needed to understand the issue well and plan future policies and
scientific activities.
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Broomrape parasitism has a harmful effect on the growth and yield of several economically
important host crops. Egyptian broomrape (Orobanche aegyptiaca Pers. = Phelipanche aegyptiaca)
is an obligatory haloparasite that attacks the roots of many dicotyledonous crops and weeds.
This is the most dangerous parasite of all broomrape species parasitizing watermelons, melons,
cucumbers, tomatoes, eggplants, potatoes, tobacco, peppers, cabbage, carrots and sunflowers.
Weeds belonging to the Malvaceae such as Malva spp., Lavatera spp. Abutilon theophrasti and
Hibiscus spp. are common in Israel and other Mediterranean countries, in crops such as wheat,
cotton, sunflower, corn and cucurbits. During the growing season of summer 2008 we found a
population of A. theophrasti, attacked by P. aegyptiaca in Ein Dor in the Jezreel valley. This field
was heavily infested by broomrape seeds following infestation of host crops in previous years.
At a nearby location, another Malvaceae weed e.g; Malva nicaeensis, was severely attacked by
P. aegyptiaca in an olive orchard (Olea europea) which was previously a tomato field. Excavation
of the parasite and host roots clearly verified connections between the parasite and the Abutilon
or Malva roots. Seeds of Egyptian broomrape collected from a highly infested field in Gesher
Haziv in the Western Galilee effectively parasitized A. theophrasti population when grown in pots
in the greenhouse in the summer of 2009. These results are representing only preliminary data
but show that some biotypes of P. aegyptiaca attack tomato and Malvaceae plants with equal
vitality. To the best of our knowledge, this is the first time that a Malvaceae species in general
and Abutilon spp. or Malva spp. in particular has been reported to serve as host for P. aegyptiaca.
Due to heavy infestation with Egyptian broomrape in agricultural fields in the Mediterranean, we
assume that there are many different parasite populations, and that the development of violent
biotypes can increase the range of crops becoming potential hosts to Egyptian broomrape. It
was observed in recent years that violent sunflower broomrape biotypes from the Hula Valley
effectively attacked resistant sunflower varieties in other areas of the country, indicating a
continuous evolution of new strains of the parasite and the need for more research in this area.
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