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Project: “Olive Pest Control and Poverty Reduction of Women Groups in the West
Bank”

NICCOD: “Nippon International Cooperation for Community Development”

By

David Nestel, Dept. of Entomology, Inst. Plant Protection, ARO

This last year of the project was dedicated to explore the possibility of reducing costs of
control through home-made mass-trapping devices, and by improving pest control
management systems. In addition, at the end of the 2" year, the project applied a
questioner to the farmers to inquire on their perception of the project, the contribution of
the project to their knowledge and their willingness to apply the pest control management
tools explored throughout the project. This is a mid-term project questionnaire to explore

the sensation of farmers regarding the project and the next phase direction.

Although the Eco-Trap was found effective for olive fly control under the conditions of
Tubas, the implementation costs are high. As a result we decided to look for a cheaper
option. This was based on combining two of the characteristics of olive fly attraction:
attraction to color and food. We removed the sexual attraction component (the
pheromone) from the system, considerably reducing costs. In addition, we suggested
using commercially available sticky-traps that can be recycled simply by removing the
exposed coating glue with fresh glue. A simple mechanical system was developed for this
aim. Figure 1. Shows the suggested mass-trapping device, which is composed of a plastic
yellow sticky trap (Rimi®), loaded with ammonium bi-carbonate powder (which simulate
protein food) packed on a porous plastic bag that provide a slow releasing effect of the
ammonium. The ability of the trap to attract flies was explored in both, Israel and Tubas.
The effectiveness of this device, in contrast to the eco-trap, was investigated in Tubas

during the olive production cycle of 2012.



'

Fig. 1. Re-usable Rimi yellow sticky-trap loaded with ammonium bicarbonate suggested as an
alternative device to mass-trap the olive fly

Management option to reduce control costs were explored only in an Israeli plot. The

idea was to find key periods to implement control strategies, and a simple field tool to

indicate the appropriate period.

Farmer’s Perception of the Project at the end of 2"%vyear

Following is a summary of the questions and answers of farmers in the Tubas region:

1)

2)

3)

4)

5)

6)

What is the main olive variety that you cultivate?
80% cultivate “Nabali Baladi” only
149% cultivate “Nabali Baladi” and “Improved Nabali (Nabali Mohassan)”
6% cultivate “Improved Nabali (Nabali Mohassan)” and “Barnea (K18)”.

What is the aim of the production?
19% answered: for “olive fruits” and “olive oil”
81% answered: just for “olive oil”

How many trees do you have in your orchard?
76% of the farmers have more than 150 trees
24% of the farmers have less than 150 trees

Are you familiar with the damage by the olive fly?
100%answered “Yes”

Did you apply any type of control method to reduce damage by olive fly during 2011?
100% answered “Yes”

If yes, which control method did you use?
* 14% used Rimi Trap
+ 86% used Eco-Trap



7) Did you apply any type of control method to reduce damage by the olive fly in previous years?
100% respondents answered “Yes”

8) Was produced quantity and quality of olive oil in 2011 better than in 2010?
a. 38% answered “Better than 2010
b. 54 % answered “Worse than 2010”
c. 9% answered “Similar to 2010 ”

9) Do you think that using Eco-Trap in 2011 has some effect on the damage by the olive fruit fly?
100% answered “Yes”

10) If yes, do you think it improved the harvest quality and quantity:
100 % answered “Yes”

11) Would you use Eco-Trap next year?
100% respondents answered “only if provided by NICCOD or other organization”

12) Do you think that the project helped increase your knowledge and awareness concerning damages
by olive fruit fly other pests
“100 %™ answered “Yes”

13) Do you think that Eco-Trap is economical?
“100% answered “No”, and said that they are expensive and will not buy by
themselves.

14) Are you interested in another kind or traps?
76% respondents are interested in Rimi & Eco-Trap
24% are interested only in Eco-Trap

The questionnaire characterized the farmers, and their perception of the eco-trap ability to
reduce damage. They also provided information on their willingness to continue using the
Eco-trap, and under which conditions. Important answers included their sensation that
control was worst with eco-trap (54% in contrast to 38% that felt better control), and their
willingness to continue with eco-trap only if NICCOD (or other organization) will
subsidize the device. In addition, 76% were interested to look for a cheaper control
device, which provided the basis for this 3" year of work. Their perception of lower
control than previous year is probably related to the fact that olive fly populations and
damage fluctuates over a two years cycle, leading the farmers to perceive lower control
levels than previous year. However, and as shown in previous year report, the eco-trap
and mass-trapping strategy significantly declined the damage caused by the flies when

contrasted to control plots with no olive fly management. Their negative perception to the



eco-trap may also have resulted from the high price of the device, and the added costs to
production, which leads a large majority of farmers to request the exploration of cheaper

devices.

Reducing Olive Fly Mass-Trapping Costs

l. Exploring Cheaper Mass-Trapping Devices:

1. Evaluation of trapping abilities of Rimi+Ammonia device

The proposed reusable Rimi trap with ammonia was tested both in Israel and in the
Palestinian Authority. In Israel we set an intensive experiment during 2011 (from August
till December) in 3 plots in Timra, close to the town of Nazareth. In each of the plots we
had 5 replicate stations in which the re-usable Rimi trap with ammonia was contrasted to
Rimi traps without ammonia and with McPhail traps loaded with a 3% ammonium bi-
carbonate solution. Fig. 2 shows the average number of flies per trap per day for the three
types of traps. It is clear that the re-usable Rimi+Ammonia device catch 2-3 times more

flies than the other two traps.
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Fig. 2. Olive fly trapping trends in Timna (close to Nazareth) between August and December
2011. Black line shows the trapping trend for the re-usable Rimi+ammonia, while the orange line
shows trapping trends for the Rimi trap without ammonia. The red line shows trends for the
McPhail trap loaded with a 3% ammonium bicarbonate solution. Traps were serviced and replaced
every week.



A similar experiment was run in the area of Tubas (Palestinian Authority) from June
2011 till November 2012. In contrast to the experiment in Israel, in the Tubas experiment
re-usable Rimi+ ammonia device was contrasted to the catching ability of Rimi traps
without ammonia. Fig. 3 shows the results. Similar to what was observed in Israel, the re-

usable Rimi+ammonia catch at least 2 fold more flies than the Rimi trap without

ammonia.
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Fig. 3. Olive fly trapping trends in Tubas (Palestinian Authority) between June 2011 and March
2012. Black line shows the trapping trend for the re-usable Rimi+ammonia, while the orange line
shows trapping trends for the Rimi trap without ammonia. Traps were serviced and replaced every
week. Upper graph for flies/trap/day for males and the lower for females.

The results of these two experiments clearly showed that the re-usable Rimi trap with
ammonium bicarbonate attracts and traps more olive flies than other type of traps.
Based on these results we run an experiment in the area of Tubas contrasting the control
abilities of the re-usable Rimi trap with ammonia to the Eco-Trap and reference plots

without control.



2. Control abilities of Rimi+Ammonia device

Two set of experiments were run during 2012 in the Tubas region: one contrasting the
control ability of the Rimi+ammonia device vs. that of the Eco-Trap and Reference
plots, and a 2™ set contrasting Eco-Trap control ability with damage in reference plots.
In the two situations, devices were placed in the different plots at end-June. Eco-traps
were reinforced with a 2" device in mid-August. Rimi+ammonia devices were changed
every month with fresh traps. Sampling consisted of checking damage (active damage
with tunneling) in 100 fruits sampled at random in each of the plots. For the contrast
between the Rimi+ammonia, the eco-trap and reference, 3 orchards were used (3
replicates) at a similar elevation and in a close-by area. In each orchard the 3 treatments
were running simultaneously. Treatment plots were separated by a distance of at least
100m. The 2" experimental set was conducted in 6 orchards. Similar to the previous
experimental set, orchards were divided into two plots, one loaded with Eco-Traps and
the other left as reference. In this case, orchards were spread on different geographic

areas, covering a larger region. Fig. 4 and 5 show the results of these experiments.
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Fig. 4. Damage trends (active damage with tunneling) during 2012 in plots protected with

Rimi+ammonia traps and Eco-Trap in contrast to reference (no control) plots.
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Fig. 5. Damage (active damage with tunneling) trends during 2012 in plots protected with Eco-

Trap in contrast to reference (no control) plots.

As can be seen from the results, the level of damage in reference plots with no olive fly
control reached as an average 25 % (Fig. 4). Both treatments, the Rimi+ammonia and the
Eco-Trap, resulted in significantly lower levels of olive damage (F = 21.4 P < 0.01). No
differences were found in the level of damage between the two treatments. Fig. 5 shows
the results of the 2" experimental series, in which damage in Eco-Trap plots is contrasted
with that on reference plots. In this case, reference plots had also a significantly higher
level of damage than the one observed in plots with Eco-Trap (F = 43.6, P < 0.01).
Damage in the reference plots in this experiment, however, was less than the one found in
the 1% experimental series. Differences were probably related to the fact that these plots
were located in a different area to the ones of the 1% experimental series, showing a

different general damage level.

1. Exploring Management tactics to Reduce Costs:

Previous knowledge suggests that the olive fly has non-reproductive stages that are

affected by both, the availability of adequate host fruit to lay eggs and climate. Very high
7



or low temperatures are known to reduce reproductive activity and increase the rate of
olive fly mortality. In addition, lack of fruit (as during the spring) affects male and female
readiness to reproduce (“reproductive dormancy”). Knowing the time of reproductive
dormancy, and the awakening time could allow us to be more precise in the establishment
of control schedules, allowing us to reduce control costs. During 2011 and 2012 we
followed an olive fly population in Israel to try to explore the timing of reproductive
dormancy in the region, and simple tools that may allow us to determine reproductive-
awakening time of the population. Reproductive readiness was indirectly measured by
the attraction of flies to white color sticky traps loaded with pheromone. Female
reproductive readiness in the population was measured by dissecting trapped females in
yellow sticky-traps and observing the proportion of females with ovary development
within the population. White traps without pheromone were used to control the

attractiveness of white color.

Results are shown in Figs. 6-8. In Fig 6, the orange line shows the average amount of
male flies trapped in yellow sticky traps while the green line shows the average amount
of flies trapped in white sticky traps activated with pheromone (olean). White traps
without pheromone are shown as a black line. The experiment started in May 2011 and
continued until today (November 2012). In general, males are trapped throughout the
year in yellow sticky traps. In contrast, males are mainly caught during certain periods in
white traps activated with pheromone: autumn 2011, spring 2012, early summer (June)
and again towards the autumn 2012. During the other periods, trapping is low, suggesting
a low attractiveness of pheromone traps, or low activity of flies, like during the hot

summer of 2012 (this is also observed in the yellow sticky-trap).
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Fig. 6. Average (between 3-5 traps in the plot) male trapping in Kfar Monash (Israel) between
March 2011 and November 2012. Orange line shows male trapping in yellow sticky-traps; green
line shows the average trapping of males in white sticky traps activated with a pheromone (olean)
dispenser; black line shows male trapping in white-sticky traps without pheromone.

Figure 7 shows the average trapping trends for female olive flies. As with males, females
are trapped throughout the year in yellow sticky traps. However, and in contrast to males,
white traps with pheromone do not attract, as expected, females (confirming the
attractiveness of olean only to males). Figure 7 also shows the situation in the trapped
population of females regarding ovary development. During 2011 we have many missing
data. However, for 2012 the proportion of females with developed eggs, or no developed
eggs, throughout the year is more complete (except for the hot summer in which trapping
in yellow sticky traps was very low, and females dry-out, precluding from us to explore
their ovaries). The results of 2012 clearly show that female flies in the population have
periods of no egg development (between 100 and 150 Julian days, which corresponds to

early April to early June).
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Fig.7. Upper graphs shows the average (between 3-5 traps in the plot) female trapping in Kfar
Monash (Israel) between March 2011 and November 2012. Orange line shows female trapping in
yellow sticky-traps; green line shows the average trapping of females in white sticky traps
activated with a pheromone (olean) dispenser; black line shows female trapping in white-sticky
traps without pheromone. The lower graph shows the situation of female ovaries (with developed
eggs or not) sampled on yellow-sticky traps and dissected under a stereomicroscope. In 2011 there
were many missing data (lack of fresh females in yellow sticky-traps). In 2012 we missed some
date early in the summer, and during July-August (due to low trapping in yellow sticky traps).

Fig. 8 combines the male and female data for 2012, providing us a clear picture of the

reproductive situation of the olive fly population during the season. Both, olive fly male

and female have a relatively lower reproductive activity during the cold months of the

winter and spring. A small peak in pheromone attractiveness and female ovary

development is seen around March. This period may coincide with the last reproductive
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effort of the olive fly population derived from the previous season (and before the fruit
completely drops from the tree). Both, attractiveness to pheromone and egg-development
are completely halted between 110 and 155 Julian days (Mid-April to early June).
Complete stop of reproductive activity coincides with the period of olive blooming, while
the re-initiation of the reproductive activity coincides with the hardening of the olive pit.
During June-early July both, pheromone attraction and egg development, peak.
Afterwards, during the hot summer months, both activities decrease (we have a many
missing data due to very low trapping during this time of the year). Full reproductive
activity is re-initiated during the Fall, when temperatures drop and become optimal for

olive fly activity and reproduction.
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Fig. 8. Trends of male olive fly attracted to white sticky traps activated with pheromone (black
line) and proportion of females with developed eggs during 2012 in Kfar Monash (Israel) (green
bars). During the hot summer months, we were not able to obtain information of the female
reproductive situation due to very low catches in yellow sticky-traps. Figure also shows the time
of peak blooming and peak pit hardening in the sampled orchard, which coincide with the period
of reproductive dormancy during the spring period.
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Although early to apply, the data shows that olive fly control strategies can be targeted to
specific periods of the year. The timing of application could be estimated based on the
white-traps with pheromone catching levels, which provide a very nice indication of the
reproductive situation in the olive fly population. The application of this system to

manage the flies, however, requires more investigation and fine-tuning.

Conclusions:

Results of this year point at two main facts: damage caused by the olive fly can be
reduced with a strategy of mass-trapping control, and Rimi+ammonia devices seem to be
effective to reduce damage (at the same level as the Eco-Trap). In addition, the results
showed that the olive fly has a reproductive dormancy stage in spring, and that
awakening from dormancy can be monitored with simple glued white traps loaded with
female pheromone. The ability of the Rimi+ammonia trap to significantly reduce
damage, thus, provides us with a cheaper tool to control the fly in the area of Tubas.
Further cost reductions are possible with the introduction of precise timing and
establishment of the Rimi+ammonia device in orchards. This, however, could only be
implemented when more information is obtained from the area of Tubas regarding
dormancy patterns and the ability of white-pheromone traps to indicate male

attractiveness and population awakening from dormancy.

Project Summary

The project’s aim throughout the 3 years was to develop and establish a regional system
to control damage inflicted by the olive fly. The olive fly is the main pest of olives, and
damage can reach up to 100% of the production. As Fig 9 suggests, main effects of fruit
damage are observed in both, olive oil productivity and quality. In addition to the general
aim of reducing olive fly damage, the project focused on exploring control methods that
are considered as friendly to the environment (“ecological’”). The general concept to
achieve regional management (Fig. 9) was to explore the ecology of the olive fly in
Tubas, and other areas, and to investigate accepted systems and tools of control, such as

Mass-Trapping with the Greek Eco-Trap.
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Project Concept: Regional

Management '

Fig. 9. Diagram showing the outcome of lack of olive fly control (left figure), and the approach to
reduce damage and increase olive oil quality (right figure).

The Greek Eco-Trap and Mass-Trapping were found to significantly reduce damage
inflicted by the olive fly. However, the high cost of the device led farmers to express a
negative feeling towards it. As a result, during the 2" and 3rd year of the project we
explored cheaper and semi-rustic systems of Mass-Trapping control. The results suggest
that the proposed device may be able to provide a satisfactory level of olive fly control,
reducing damage and increasing quality. This device also reduces control costs, when
contrasted to the Eco-Trap.

Our approach also allowed us to understand what environmental factors, and which
seasons, affect olive fly populations and damage. In addition, we were able to understand
and follow the field reproductive behavior of the fly, which may allow us in the future to

fine-tune control strategies and timing, reducing costs of control.

Finally, the project allowed farmers (the main beneficiaries of the project) to interact with
experts (from Japan, Palestine, Israel and Greece) and to learn about different control
approaches in different areas of the world. The interaction was facilitated by direct
contact and visits to the farms, and by seminars dedicated to the olive fly ecology and
control, and to other pests and diseases. Moreover, the fact that the entire community was
involved in the project allowed them to appreciate the benefits of applied research and the

creation of infrastructure to pursue research aimed at solving their production problems.
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