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190N Nt 27wWA .(and Velthuis, 1988; Bloch, 1999
NPIANN NIMX AXPT NPAKD TI0'K 2XP N17V190
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(etal, 2013; Acosta et al., 2016; Geslin et al., 2017
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NPAXW TV ,NINTMNG 1PNI O0'NNY G1XN NI
0'90o1) 0'0I™MO1I71 112707 PN NWNWN 0'N19N
NPAXDT 71X 107K (N1 L(Wright et al., 2018)
Ot NI'XT71 N0INYT ,N"M9N7 NINNIA 012N
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Governing the tension between solar
farms and agricultural land use

Itay Fischhender, The Hebrew University of Jerusalem
Telia Osherat, The Hebrew University of Jerusalem
Asaf Arnon, The Hebrew University of Jerusalem

he use of both distributed and utility-

scale solar energy (USSE) has increased
substantially over the past decade, with
many countries specifically integrating
photovoltaics (PV) into their national energy
generation portfolios. However, USSE projects
sometimes create land-use competition with
other landscape practices. This is particularly
true for the agricultural sector, especially since
croplands also provide optimal conditions for
solar PV generation. To reduce this tension
between agriculture and clean energy the
regulator in Israel has put a cup of 25 ha for
land plots allocated to solar energy given to
a single agrarian settlement. However, these
settlements may bond together and unify land
plots allocated to solar farms. They may also
swap agricultural land.

The outcome may be massive solar farms that
may erode ecological and landscape values.
Given this background, the aim of this proposal
is to 1) identify the extent along time and space
of solar farms that are built on agricultural land
in Israel; 2) identify the extent along time and
space of unifying and swapping of land plots to
form large solar farms to build on agricultural
land in Israel; 3) identify the responses of the
regulator to these risks. The results will be
used to tailor a better institutional design that
can provide a balance between solar energy
development and agricultural production.

It was found that there are 178 plans to
build solar farms, the majority of them over
agricultural land. 119 of them were approved,
and the rest of the plans are in the planning
pipeline. The approval rate of those plans is
not constant in terms of time and space. As
time goes by, the agricultural footprint of these
projects increases: in the last nine years the
median of all projects built over agricultural land
has increased from 10% to 90%. The main focus
of these plans has shifted from the south of
Israel to the Jerusalem district. This implies
that by large the majority of these projects are
exclusively built over arable land. It was also
found that there were at least 13 approved plans
that were based on unification or land swap of
land plots. There are more in the pipeline. All
these plans included land allotments of between
42 hato 250 ha. The larger the size of the plan,
the more settlements it includes. The majority
of plans are based on land swapping rather than
on the unification of land. It takes at least two
years for a plan to be approved. The smaller the
plan, the less time it takes to approve it. All plans
discussed were approved, but for the majority
of them, there were conditions for approval.
In conclusion, the findings point to either a lack
of high capacity or a lack of substantive will
from the Ministry of Agriculture to address this
problem. To what extent this trend poses a risk
to food security or the agricultural landscape, is
a research topic to be further explored.




Cover crops as an alternative to herbicide
application in field crops and their effect
on weed dynamic in space and time

Gal Rozenberg, Faculty of Civil and Environmental Engineering, Technion; Department of
Plant Pathology and Weed Research, Volcani Center

Yohay Carmel, Faculty of Civil and Environmental Engineering, Technion

Lior Blank, Department of Plant Pathology and Weed Research, Volcani Center

H erbicide application is a commonly used
tool for weed control in agriculture.
Excessive herbicide use has environmental,
health, and economic consequences. In recent
years, cover crops have been presented as an
emerging ecology practice. Cover crops are
plants that are sown during the period between
the harvest of one crop and the sowing of
the next, and are used to cover the soil until
the crop is established. Studies showed that
cover crops provide a variety of environmental
and ecological benefits, such as supporting
biodiversity, preventing soil erosion, and
enriching the soil with organic matter. Recently,
the use of cover crops was also suggested as
a sustainable weed management practice.
The objective of this study was to quantify the
effect of cover crops on weed species density,
cover, biomass, and composition as well as
their effect on the weed distribution before and
after crop sowing. The study was carried out
in the Model Farm for Sustainable Agriculture
located in Newe Yaar research center. The cover
crops were planted in five 1,000 sgm plots.
Additional five plots were managed according
to conventional practice, without cover crops.

In each plot, weed coverage was estimated and
weed individuals were counted per species in
65 georeferenced quadrats (0.5x0.5 m) that
were laid in a grid-like pattern (10x10 m). To
measure weed biomass, 10 additional quadrats
were sampled randomly in each plot. We found
a significant reduction in weed density before
the corn was sown in the cover crops plots
compared with the control treatment. However,
a statistically significant difference was not
observed between the two treatments for weed
cover or biomass. Two weeks after the corn had
been sown, all three weed indices were found to
be significantly lower in the cover crops plots,
even though herbicide usage had been reduced
in these plots. In addition, the composition of
weeds varied depending on the sampling time
and treatment. In the cover crops treatment,
weed species composition shifted from cool-
season species, before sowing the crop, to
warm-season species, after sowing the crop.
Warm-season weeds dominated the control
treatment since the first sampling. This study
demonstrates that cover crops can provide
an ecological alternative to common weed
management practices in agricultural areas.




Interactions between commercial
bumblebee colonies and crop plot margins

in the northern Golan

Moshe Nagari, Shamir Research Institute, The University of Haifa, Katzrin
Tamar Keasar, Biology and the Environment, University of Haifa — Oranim, Tivon
Nitsan Nachtom, Evolutionary and Environmental Biology, University of Haifa, Haifa

B ees are the most important group of animal
pollinators. They forage for pollen and nectar
as their sole food source, and in the process they
pollinate flowers and facilitate the production
of seeds and fruits. Farmers typically rely on
commercial pollinators — mainly honeybees
(Apis mellifera) and buff-tailed bumblebees
(Bombus terrestris) — for crop pollination.
However, wild local bees also provide crucial
pollination services for both crops and wild
plants. Wild pollinators are facing worldwide
declines, partly because of competition with
commercial bees. In recent years, the use of
commercial bumblebee colonies has expanded
from greenhouse enclosures to open orchards,
specifically Rosaceae crops. Bumblebees
are annual social bees, living in colonies that
initially produce sterile workers and later switch
to producing reproductive males and queens.
Colonies reaching the reproductive phase
with larger worker populations collect more
pollen and contribute more to crop pollination.
Because of their social structure and adaptation
to cold weather, bumblebees may compete and
exclude local bee species. If the bumblebees
forage outside the planted plots to diversify
their diet, the pollination services provided to
crops, the local bee populations around the
plot margins, and wildflower pollination might
all be negatively affected. Here, we tested the
following hypotheses: 1. Bees from commercial
colonies in crop plots forage on wildflowers
outside the plots. 2. Bumblebee foraging outside
the plots negatively affects wild pollinator

activity and wildflower pollination. 3. Foraging
on wildflowers near the plot margins benefits
the colonies. We introduced colonies into three
cherry plots bordering natural habitat in the
northern Golan, at a density of 0.12 colonies/
hectare at increasing distances from the
plots’ margins. We monitored colony weight,
thermoregulation, and demography throughout
the 2021 cherry blossom season. In addition, we
sampled wild bees at different distances from
the orchard during and after cherry flowering.
Contrary to our expectations, we found little
foraging by the commercial bumblebees outside
of the orchards. The abundance of wild bees
in the natural habitat increased with distance
from the orchards’ margins, both while the
bumblebee colonies were present and after they
were removed. This indicates that proximity
to the plot is associated with a reduction of
wild bee abundance, regardless of bumblebee
presence. Distance from the orchard margins
did not affect the colonies’ weight gain or
thermoregulation success. Nevertheless, in
line with our third hypothesis, colonies placed
near the plot margins had more workers and
brood than colonies placed around the plots’
center. Colony development and weight gain
varied considerably between the three replicate
plots, which differed in age, cherry cultivar, and
fruit yield. This finding points to the importance
of the specific orchard conditions for the
bumblebees’ well-being and performance.
Our results so far suggest that commercial
bumblebees, at the tested densities, mostly




forage within the orchards. Since wild bees avoid
the orchard habitats (regardless of bumblebee
presence), the risk of their competitive
exclusion by bumblebees seems modest. Our
further conservation recommendations are:
(1) Keeping the densities of bumblebee colonies
in orchards within the current guidelines of 0.1-
0.2 colonies/hectare; (2) Ensuring the removal

of the commercial colonies at the end of the
orchard's bloom, to prevent later dispersal of
reproductives into the natural habitat; (3) making
the orchard margins less hostile to local bees
through reduced pesticide applications, use of
selective insecticides, and spraying on windless
days to minimize pesticide drift.




Do native plants hold the key to solve
yellows disease in the vineyards?

Vered Naor, Shamir Research Institute

Rakefet Sharon, MIGAL - Galilee Research Institute, Northern R&D, Plant protection

Cultivated areas are integral parts of the
ecological system, therefore mutual
influence and interactions co-exist between
the environment and agriculture systems.
Vineyards in the Golan Heights and Galilee are
located near open areas and nature reserves.
This unique ecosystem in Israel incorporates
multitrophic interactions between several known
and unknown players: phytoplasma from the
stolbur type — the bacteria that is the causal
pathogen of yellows disease in grapevines (Vitis
vinifera); the polyphagous cicada (Hyalesthes
obsoletus) that vectors the pathogen; and
several host plants. The known host plants in
Israel are: Viex agnus castus — a perennial bush
that grows naturally in wet habitats and which is
the preferred host plant to Hyalesthes obsoletus,
and grapevines — the cultivated crop that is
infected by the pathogen. Yellows disease in the
vineyards results in heavy losses to the growers
and currently there is no mean to control it.
Recently the bacterium Frateuria defendens
(FRD), isolated from the guts of Hyalesthes
obsoletus, was found to be antagonistic to the
pathogen. We hypothesized that it is involved
in the complex ecological system of yellows

disease. However, in spite of previous studies,
the host plant of the pathogen is still unknown
and studies to locate the host plant of FRD
were never conducted. The objectives of this
study were to look for FRD and phytoplasma
in plant species that: a. Hyalesthes obsoletus
was found on them and b. were green during
flight period of the insect vector. To obtain these
goals, more than 800 samples were collected
from 26 plant species in six vineyards in the
Golan Heights. The samples were collected
between the rows and around the plot in the
fall during the second fight period of the cicada.
To identify the presence of phytoplasma and
FRD in the plant tissue we used molecular
analyses: PCR, nested PCR, and gPCR. In four
species, suspected amplicons of FRD were
found, but deeper analysis resulted negative.
Phytoplasmas from groups 16rSll and 16rSIX
were found in 14/26 plant species. However,
stolbur type phytoplasma (16rSXIl) was not
detected. Although the source plant of FRD is
still unknown, it is important to continue the
search in order to complete the understanding
of the agro-ecological system of yellows disease
in grapevines in Israel.




Common reed in streams and agricultural
areas — whether, where, when, and how an
interface should be applied?

Aviv Avisar, Open Landscape Institute, Steinhardt Museum of Natural history, Tel Aviv University
Oded Cohen, Lab. for Invasive Plants, Shamir Research Institute, University of Haifa, Katzrin

Dov Goldwyn, Dov. Consult

Uri Ramon, Open Landscape Institute, Steinhardt Museum of Natural history, Tel Aviv University
Amit Medina, Moran Development and Consulting Ltd.

Sigal 0z, Moran Development and Consulting Ltd.

Uri Moran, Moran Development and Consulting Ltd.

he common reed (Phragmites australis) is

a perennial herb from the cereal family that
is characterized by cylindrical stems (reeds)
and grows in riparian and other wetlands. As
genetic research has progressed, it has been
discovered that the widespread distribution
of the common stem is characterized by
broad genetic variability, with some genotypes
invading different regions of the world.
The local genotype in Israel is called "MED"
(Mediterranean) is common on the shores of
the Mediterranean Basin and is characterized
by high altitude, high values of mass, and a
large number of regeneration buds per reed-
unit. Common reed is a wild species in natural
systems in Israel. However, in man-interrupted
land, its unique biology gives it a competitive
advantage over wild vegetation, and it becomes
aggressive and takes over large areas. The
over-abounded reed poses a challenge for field
managers in terms of drainage, agricultural
management, and nature conservation. Its
proliferating populations have a significant
impact on the need for maintenance intervention
in watercourses and adjacent agricultural areas.
The Israel Streams and Watercourse Authorities

are under constant demand to improve drainage
and to prevent flooding in neighboring fields.
Despite the widespread phenomenon and the
high costs of treatment, reed research in Israel
is in its infancy. The existing tools for managing
reed populations are limited in their efficiency
and bear an economic and environmental cost

Our study illuminates common reed’s unique
biology, ecology, and distribution, and its
diverse hydrological, economic, agricultural,
and ecological impacts, and broadly discusses
the cost-effectiveness of the management
tools and methods. In addition to the literature
review, we included field analysis, observation,
and practitioner interviews. The study indicates
several intervention alternatives which are case-
specific to the study site. But, most importantly,
the study raises an important question: Since
the literature indicates that the control and
restraint of the common reed can mostly be
achieved by aggressive mechanical or chemical
intervention, and as the common reed is an
important natural wetland species in Israel, does
the disruption caused by the common reed justify
the use of aggressive, controversial and expensive
measures?




Effects of natural habitat patches and
their arthropods on wheat yield in a land-
sharing agroecosystem
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H uman activities have modified more than
77% of the Earth's effective land surface
area. Major anthropogenic changes that result in
biodiversity loss have been driven by agricultural
practices, which are essential for feeding the
world’s ever-expanding human population. Often,
agricultural and natural systems are closely
interconnected within the same locality, forming
an ‘agroecosystem’. The agroecological land-
sharing approach encourages the combination
of habitat areas (‘natural patches’) within the
agricultural matrix to benefit both land uses.
For example, biodiversity in natural patches may
play a major role in providing ecosystem services
for agricultural systems, such as pollination
and biological pest-control, to enhance yield
production. However, the land sharing approach
requires a deep understanding of the costs and
benefits of the natural patches. In this study,
we used 17 natural patch-wheat field units
(each has control, sampling, and removal
treatments) to look for the effects of arthropods
community diversity, structure, and occurrence
on wheat production at different distances from

the natural patch. We found that removing
arthropods increased yield in comparison
to the control, at approximately 1,000 grains
per 1 m? (480 gr), with no significant effect of
distance. However, the sampling transects
showed a decrease in wheat yield. Regarding
the arthropod community structure, we found
a trend of an increasing number of species
closer to the natural patch. A visualization
of NMDS and a PERMANQOVA test show that
the community structure of the natural patch
is significantly different than the community
inside the field, regardless of distance. We are
currently evaluating the effect of the arthropod
community structure (i.e., functional groups) in
natural patches on wheat yield. Once all the data
are available, we, together with the farmers, will
evaluate the economic costs and benefits of the
different treatments given the arthropods’ effect
on wheat yield. This study enables us to look
deeper into the advantages and disadvantages
of the land sharing approach from the point of
view of the farmers’ interest and may promote
a more science-based landscape management.
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