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Natural pest control provided by birds
in field crops in the southern Arava

Jessica Schackermann, Southern Arava R&D and Dead Sea and Arava Science Center
Noam Weiss, International Birding & Research Center, Eilat
Svetlana Dobrinin, Agricultural Extension Service, Ministry of Agriculture

Background

I n the southern Arava, insect pests cause
significant economic losses by damaging
crops, including pumpkin, onion, and melon.
Birds are known to provide important ecosystem
services for agriculture in the form of biological
pest control (Koh, 2008; Kross et al., 2016;
Milligan et al., 2016), they can be effective in
various field crops (Karp et al., 2013) and their
services have a significant economic value
(Kellermann et al., 2008).

The southern Arava is located on one of the
world's busiest bird migration routes with tens
of thousands of birds stopping over every
autumn and spring (Shirihai et al., 1996). Many
of the migratory birds need to refuel in the Arava
before or after crossing the Sahara Desert.
Hence, they are attracted to the agricultural
flelds to feed on high protein foods - mainly
insects. These birds present a high potential
for pest control services in agricultural fields
in this region.

Research objective and methods

O ur goal was to understand and strengthen
the services provided by birds to agriculture
in the southern Arava. We investigated which
species of birds visit the agricultural fields
during autumn migration, their species richness,
and abundance. We furthermore collected data
about the habitat and pest insect abundance.
The bird data was collected by an expert
birdwatcher using the point count method
(radius of 30 meters and between 30 and 250
meters) within the fields. Once a week, birds
were monitored at two to four points in each

field, depending on field size. We examined five
onion fields, four pumpkin fields, and one large
melon field, in Eilot and Grofit. Data about pest
abundance in the crop was collected according
to a protocol compiled by the Ministry of
Agriculture. The collected data was analyzed
using R software.




Results

e found that 74% of the birds within the

fields are insectivorous, compared to only
33-40% within the fields and their surroundings
(wider agricultural area). The significantly higher
abundance of insectivorous birds in the fields
indicates their attraction to them. We found that
the most common bird genera per each crop
differed between crops, and that bird species
abundance changed with time throughout the
migration season. This means that specific
genera or species choose specific crops to
forage for food and that pest control services are
time-dependent according to the migration. This
information is valuable for farmers that wish to
attract the birds providing the most services to
their fields. The farmers need to know which

birds are attracted to what crop, when they
are available, and what their habitat needs
are. Almost all the migratory birds that were
observed within the field were insectivorous
while the sedentary birds were a mixture of
insectivorous, granivorous, omnivorous, and
predators.

The abundance of birds foraging and feeding
on thrips (Thrips tabaci Lindeman) (insect
pest) was significantly higher in onion fields
with higher thrips abundance. The bird species
significantly related to the thrips is the red-
throated pipit; hence these pipits are potential
pest control agents of this pest in onions and
potentially in other crops that suffer from thrips.

Discussion and summary

O ur results highlight that insectivorous birds,
especially migratory species, have a great
potential as biological pest control agents in
agriculture in the southern Arava and therefore
provide a valuable ecosystem service to the
farmers of the region. Farmers need to be
aware of the potential pest-controlling birds'
crop preferences and consider their migration

timeline when scheduling their crops, to enhance
pest control in their crops. We suggest that
further research investigates how to increase
the abundance of these birds in the fields, and/
or extend their stay by adjusting the habitat of
the field or by various other means. This can
help to increase biological pest control services
and enhance the habitat for the migratory birds.




Evaluating the ecological, agricultural and
economic cost-benefit ratios of different

types of field edges

Yael Mandelik, Moshe Coll, Tohar Roth, Department of Entomology, The Robert H. Smith
Faculty of Agriculture, Food and Environment, The Hebrew University of Jerusalem

Aliza Fleischer, Beata Schwartz, Department of Environmental Economics and
Management, The Robert H. Smith Faculty of Agriculture, Food and Environment, The

Hebrew University of Jerusalem

gricultural field edges can provide

substantial ecosystem services and are
thus regarded as a main tool for promoting
sustainable agriculture worldwide. However,
relatively little is known about the way
different field edges affect the establishment
and persistence of populations of beneficial
insects and pests, and the cost-benefit ratio
delivered to the nearby agricultural field. The
current study investigates a set of ecosystem
service/disservices provided by insects
inhabiting different types of field edges. Our
goal is to provide a cost-benefit analysis of
these services/disservices, in order to gain an
understanding of the value of field edges in the
Israeli-Mediterranean context. Here we present
preliminary results; taxonomic identification of
insects, processing of the data, and analysis
are on-going.

The study was conducted in the spring and
summer of 2020 in sunflower fields and
adjacent natural/semi-natural patches, in the
Judean Foothills, an agro-natural ecosystem

in central Israel. We established 20 plots, each
consisting of a sunflower field edge segment,
and an adjacent patch of natural/semi-natural
vegetation; patches were classified into
scrubland (batha), shrubland (magquis), planted
patch (different trees), and agricultural field
(watermelon) (5 plot/category). In the sunflower
fleld edge and the adjacent patch, we sampled
plants, flower visitors, pests, natural enemies
(predatory and parasitic insects), and ground-
dwelling beetles. We measured the functionality
of natural enemies (pest predation and
parasitism rate), and pollinators (seed set and
seed weight). Overall, the different types of field
edges had a similar number of insects (bees,
ground-dwelling beetles) and services provided
(pest predation and parasitism rates, seed set,
seed weight). As expected, flower richness and
abundance were lower in the watermelon field
compared to the other three categories, which
largely didn't differ among themselves. Broader
conclusions can be drawn after the completion
and data processing and analysis.




The ecological services of desert-dwelling
insectivorous bats in date plantations

Carmi Korine, Yuval Arzi, Michal Segoli, Mitrani Department of Desert Ecology, Jacob
Blaustein Institutes for Desert Research, Ben-Gurion University of the Negev
Jessica Schackerman, Southern Arava R&D and Dead Sea and Arava Science Center

Background

An increasing number of studies indicate
that insectivorous bats provide ecological
services by feeding on agricultural pests,
among them, pests causing significant
economic losses. Also, few studies have shown
that bats are capable of suppressing pest
populations. Currently, the research on bats in
agroecosystems focuses on ecological-based
methods that increase bat activity in order to
enhance their contribution to pest suppression.
We recorded 11 species of desert-dwelling bats
in date plantations located in the southern
Arava, Israel, during summer 2018. In addition,

we captured bats in the date plantations and
analyzed their diet. We found that several bat
species feed on various date pests, such as the
lesser and greater date moths (LDM & GDM).
Based on these observations, the present study
aimed to enhance the activity of the bats by
placing small water pools in the plantations.
Since most bat species drink from open water
sources during flights in the wild, we predicted
that providing water will increase the activity
of the bats, and we further expected that bat
activity will be correlated with LDM density.

Methods

he experiment was done in the date

plantations of Kibbutz Samar between
February-April 2020. The experiment was
scheduled to coincide with the appearance of
the first generation of LDM. The experiment
included three stages: 1) establishment of
eight 3x2x0.3 m pools, without water (control);
2) filling the pools with water (treatment); 3)
drying the pools (second control). The second

stage corresponded to the stage in which the
density of LDM is known to increase, and the
third stage ended before the first spraying event
against LDM. Throughout the experiment, we
recorded species richness and activity of bats
using Anabat bat detectors and monitored the
density of LDM with pheromone traps. We used
GLM and linear regression models to analyze
the data.




Results

We recorded 13 species of bats in the date
plantations, among them one of the
rarest bats in Israel, the eastern barbastelle
(Barbastella leucomelas). Species richness and
bat activity increased when the pools were filled

with water and decreased when the pools were
empty. We did not find any correlation between
the activity of the bats and the density of LDM.
However, both showed the same pattern and
declined throughout the experiment.

Discussion

he results of the present study indicate that

establishing small, artificial pools in the
date plantations has a positive effect on species
richness and activity of desert-dwelling bats.
Thus, providing a water source for insectivorous
bats may increase the ecological services
provided by bats while feeding on various
pests in the date plantations. The method is
efficient, inexpensive, and easily implemented.

However, it may have disadvantages, though
they can be overcome. The present study is in
accord with the increasing requirements to use
eco-friendly and sustainable methods against
agricultural pests. The results of the study
emphasize the importance of environmentally
supportive farming for desert-dwelling bats, and
the potential role of bats as natural pest-control
agents in date plantations.




The environmental impact budget as a tool
in farmers’ decision making

Nava Haruvy, the Netanya Academic College

Sarit Shalhevet, Life Cycle Assessment Consultant
Bracha Gal, Production Economics Unit, Extension Service, Ministry of Agriculture and Rural

Development

M any of the Israeli farmers are aware of
the significant impacts of agriculture
on the environment and would like to adopt
sustainable growing methods. However,
they lack knowledge about the most efficient
methods to do so and their financial costs.
Moreover, many of them are mostly aware
of the impacts of visible factors such as
pesticides but do not consider major factors
such as the impacts on climate change. Even
in the categories they focus on, farmers are
not aware of the relative importance of the
different factors of production. For example,
previous research has shown that although
both fertilizers and pesticides can damage the
environment, the relative impact of fertilizers is
much higher, because their production process
involves greater use of energy resources.

This project aims to provide the farmers with
guantitative data on the environmental impacts
of the different materials and methods used in
the growing process. The information is provided
both in terms of the total environmental impact
and in terms of the contribution to specific
environmental impacts such as climate change.
This will enable the farmers to focus their efforts
on the areas that are most important to them.

The basic concept was to use the data of the
economic crop budgets, which can be found on
the agricultural extension service website. These
crop budgets describe the economic costs of
each factor of production. Our contribution is
the addition of the environmental impacts of
these factors in the same format while using

the same production factors as the economic
budget. Appending the environmental impacts
to the economic budgets makes the data simple
to access and use.

Our case study focuses on the fall potatoes
economic crop budget. We analyzed the
environmental impacts using the life cycle
assessment (LCA) method. This method
analyzes the environmental impacts of each
production factor “from cradle to grave” —
starting with the initial steps of mining the raw
materials needed for production, continuing
with building the factories that produce the
chemicals and machinery used in the field, and
up to the final step of the product disposal. The
analysis uses large international databases,
which include the environmental impacts of
each material and production process along
its entire life cycle.

Since the analysis is aimed at farmers, we
analyzed the processes up to the packinghouse
stage. The main processes included cultivation
processes in the field (such as combine
harvesting), planting tubers, spraying pesticides
and fertilizers, irrigating, packing, transporting,
and storing the potatoes. The analysis of each
process included the materials, energy, and
machinery used for that process from “cradle
to packinghouse”. To analyze the impact of
machinery use, we took into account the
production processes of that machine, as well
as the maintenance and storage requirements.
For the machinery production processes, we
took into account the part of the process that




could be attributed to the annual machinery
use on one unit of land. For example, if the
combined harvesting process required the use
of atractor for 5 hours, and the useable lifetime
of a tractor was 5,000 hours, then the analysis
included 0.007 of the total environmental impact
of producing that tractor.

The results of the analysis showed the
contribution of the various production factors
to the total environmental impacts, as well as to
the environmental impacts on human health, the
ecosystem, and scarce resources. The results
include the environmental impact per unit of
land, ton, and cubic meter of water.

We found that three main processes are
responsible for most of the environmental
impacts of growing potatoes: irrigation,
fertilization, and storage. Irrigation is the largest
cause of environmental damages. This is mainly
due to the production and use of the pumps
needed to pump the water and transfer it to the
field. The second contributor is the fertilization
process, which is responsible for about a third
of the total environmental impacts. In this
category, the use of superphosphates is the
leading cause of the environmental damages.
This is mainly due to the use of electricity
in the various production processes of the
superphosphates, rather than the direct impact
of the chemicals themselves. The third factor is
storage, and that is mainly due to the processes
involved in building storehouses.

We conclude that for policymakers who wish
to make investments that will maximize their

environmental benefits, and for farmers who
want to reduce their environmental impacts,
investing in increasing the yield is the most
effective way to reduce environmental impacts
per unit of land. The most effective ways to
reduce the environmental impacts per ton is by
decreasing the amount of water for irrigation
and minimizing the use of fertilizers, especially
superphosphates, as much as possible.

There are additional, less important ways to
reduce environmental impacts. One way is
to pack the potatoes sent to the markets in
wooden containers rather than in plastic bags,
as using the former has a lower environmental
impact per ton of potatoes. Another way is to
reduce the impacts of machinery use, which
are mainly caused by the tractor production
processes, by buying used tractors and
extending their life as much as possible.
Regarding the impact of packing, the use of a
packinghouse is unavoidable, but it is important
to use environmentally friendly building methods
when possible.

As we have seen, adding data about the
environmental impacts to the economic crop
budgets can help gain a better understanding
as to which production factors have the
most negative impacts on the environment.
However, for the farmers to actually apply this
information, the crop budgets would need to
include explanations and practical suggestions
regarding the ways to reduce the environmental
impacts in each category.
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ango is an important agriculture crop in

Israel, covering over 2,000 hectares. This
is a growing crop with an 18% increase through
2019. Mango plants are sensitive to many pests,
among them the mango aphid, Milviscutulus
mangiferae, the subject of this work.

Ozone, O,, is a reactive form of oxygen. It is
known from the “ozone layer’, but can be
formed on the surface by electric discharge
(hence the ozone smell after a lightning storm).
High concentrations of ozone in the air are
considered pollution and could have health
effects. Ozone also has a long half-life in air
(up to 3 days). Ozone in water, on the other
hand, has a short half-life (~20 min at 25°C) and
is commonly used for water and wastewater
treatment. One great benefit of ozone is that its
water breakdown product is oxygen.

Ozone enriched water can be used for pest
management and was demonstrated to have
good effectivity in vine orchards. It was also
found effective against aphids in a few small
lab-scale experiments, but it was never tried
on mango aphids or alike. Here we have tested
the effect of water dissolved ozone on mango
aphids.

Experiments were done by spraying mango
leaves infected with mango aphids with water
containing ozone at different concentrations
from different distances. Low concentrations
(up to 10 mg/L) were used for short-distance
(10 cm) and high concentrations (3.4 g/L) for
long-distance (2 meters) — all concentrations
at the sprayer origin.

The survival of different life stages of aphids
was quantified after spraying with ozone water.
When spraying with 10 mg/L O, from a short
distance, ozone had an immediate effect on
the crawler’s stage of the aphids (although not
statistically significant) but not on the more
mature stages. When spraying 3.4 g/L O, from
2 meters for 1-minute, ozone containing water
removed 89% of the crawler when quantified
after 3 days, while water alone removed only
61% (both when quantified after 3 days). Young
aphids showed higher resistance (50% and 44%
removal after 1-minute spray; non-significant)
and older aphids showed intermediate
resistance with 80% and 35% for ozone and plain
water respectively. In summary, dissolved ozone
did affect the mango aphids, but the application
is problematic due to the very fast decline of the
ozone with spraying distance.
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