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Abstract

Alternative non-conventional and environmentally safe means
(sex pheromone mass trapping, horticultural, mechanical,
microbiological and local chemical treatments) for reduction
Zeuzera pyrina L. infestation, were evaluated in infested
pomegranate orchards during three successive years (2005, 2006,
and 2007) at Wady El-Natroun district, Behera governorate.

Z. pyrina infestation was reduced by 59.78, 68.92 and 80.00%
due to whole year pheromone treatment, 56.87, 80.15 and 88.21%
due to pruning treatment, 36.76, 55.85 and 65.03% due to
worming treatment, 7.92, 12.77 and 17.48% due to bacterial
treatment, 6.23, 11.38 and 15.89% due to fungal treatment, 68.26,
79.69 and 84.23% due to whole year local spraying, 60.99, 75.38
and 81.99% due to whole year local painting, 83.52, 92.15 and
96.29% due to whole year complete coverage spraying, when
applied for 1, 2, and 3-successive years, respectively. The
respective combined treatments resulted in 71.41, 85.85 and
92.58% due to partial pheromone and pruning, 47.18, 62.00 and
74.30% due to partial pheromone and worming treatments, 31.72,
40.62 and 52.84% due to partial pheromone and bacterial
treatment, 28.81, 38.77 and 51.52% due to partial pheromone and
fungal treatment, 81.36, 92.46 and 96.03% due to partial
pheromone and local spraying, 78.69, 91.38 and 94.44% due to
partial pheromone and local painting and 65.38, 77.69, 83.97%
due to partial pheromone and complete coverage spraying

INTRODUCTION

Pomegranate nowadays is an important exporting crop in Egypt. The cultivated
area is yearly increasing in the old valley lands as well as in the new reclaimed lands.
Zeuzera pyrina is a serious polyphagous pest in Egypt, attacking several fruit trees
especially pomegranate, apple, pear and olive, in addition to some ornamental and
wood tree species. Larvae bore tunnels inside the tree branches and stem, consume
large amount of wood, causing weakness, reducing the production, and finally death of
trees.

The use of insecticides for the protection of fruit trees from Z. pyrina infestation
still the main tool of control (El-Sherif et al.,, 1985), and has been recently increased.
However, Tadros et a/. (1993) and (2006-b) obtained good control results of Z. pyrina
by using horticultural, mechanical and chemical treatments in pear orchards. These are
safe for the environment, and human and animal.
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Moreover, promising results were achieved under field conditions by attraction of
Z. pyrina using sex pheromone traps by Tadros and Voerman (1994) and Tadros et al.
(2006-a) in Egypt, Vettori and Pasqualini (1997), in Israel, Natale and Pasqualini
(1999), Pasqualini et al (1999) in Italy, and Haniotakis ef a/ (1999) in the
Netherlands. In addition, Shehata et a/. (1995) in Egypt carried out microbiological

control of Z. pyrina in pear orchards and obtained adequate results.

The main scope of this study is to prevent the yield losses due to the damage of
this boring pest, eliminate the pesticide residues, prevent the outbreaks of secondary
species, decrease the environmental pollution, magnify the role of the biological control
agents (parasites, predators and pathogens) and obtain better production of
decontamination of fruits through using non traditional approaches for controlling Z

pyrina in pomegranate orchards.
MATERIALS AND METHODS

Experiments on Z pyrina were carried out during the activity seasons allover
three successive years (2005, 2006 and 2007). Field trials were carried out in heavily
infested pomegranate orchards (10 feddans, 12 years old) at Wady El-Natroun district,
Behera governorate as follows:

1. Effect of one-year treatments
1.1. Whole year mass trapping with a pheromone treatment

According to Abdel-Azim (2005), locally made trap bottles were suspended on
trees at 1.5 m above the ground at the rate of 1 trap per 5 trees. Each trap was baited
with a polyethylene dispenser impregnated with a blend of Z pyrina sex pheromone
{1.5 mg active ingredient (a.i.) of E-2, Z-13-octadecadien-1-ol acetate (E Z 2, 13 -18:
Ac) plus 0.08 mg a.i. of E-3, Z-13- octadecadien-1-ol acetate (E Z 3, 13 -18: Ac)}.
Dispensers renewed at 6-week intervals, and the caught males were counted and
removed weekly from May to November.

1.2. Partial season mass trapping with pheromone and pruning
treatments Pruning described in item 1.9. was applied, followed by partial pheromone

from early May to mid August (flowering and fruiting period).

1.3. Partial season mass trapping with pheromone and worming
treatments Partial pheromone treatment during flowering and fruiting period were

conducted simultaneously with worming treatment described in item 1.10.

1.4. Partial season mass trapping with pheromone and bacterial
treatments Partial pheromone treatment during flowering and fruiting period were

conducted simultaneously with bacterial treatment described in item 1.11.
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1.5. Partial season mass trapping with pheromone and fungal treatments

Partial pheromone treatment during flowering and fruiting period were conducted

simultaneously with fungal treatment described in item 1.12.

1.6. Partial season mass trapping with pheromone and complete coverage
spraying treatments: Partial pheromone was conducted during flowering and fruiting
period. After harvesting, two complete coverage sprays with Basudin (Diazinon) 60%
E.C. and Cidial (Phenthoate) L 50% E.C. (300 cc/100 liters of water) were applied on
September and October [these are the recommended insecticides by the MOA].
1.7. Partial season mass trapping with pheromone and partial local
spraying treatments
Partial pheromone was conducted during flowering and fruiting period. After
harvesting, two local spraying of the trunk and main branches with Basudin and
Cidial (300 cc/100 liters of water) were applied on September and October.
1.8. Partial season mass trapping with pheromone and partial local
painting treatments
Partial season pheromone treatment was conducted during flowering and fruiting
period. After harvesting, two local painting of the tree trunk using Stemex (item
1.11.) were applied on September and October.

1.9. Pruning treatment

During the horticultural winter pruning in January 2005, 2006, and 2007, infested

branches were pruned and immediately got rid of them.

1.10. Worming treatment Killing the larvae inside their tunnels using a wire was

applied four times each season (during January, April, July, and October).

1.11. Bacterial treatment The commercial bacterial compound “Diple 2X" (a.i.
Bacillus thuringiensis var. kurstaki (Berliner), 3200 International Units Ak / mg) at the
rate of 200 cc per 100 liters of water was locally sprayed on the stem, main branches
and pruning sites four times each season. A compressed air knapsack sprayer was

used in spraying at monthly intervals on May, June, July and September.

1.12. Fungal treatment The commercial fungal compound “Biofly FC" (a.i.,
Beauveria bassiana, 3 x 10’ spores / mg) at the rate of 400 cc per 100 liters of water
were locally sprayed on the stem, main branches and pruning sites four times each
season. A compressed air knapsack sprayer was used in spraying at monthly intervals

on May, June, July and September.

1.13. Whole year complete coverage-spraying treatment The recommended

four alternative sprays with Basudin and Cidial each at the rate of 300 cc /100 liters
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water were applied. Before harvesting, two sprays were conducted on May and June,

then after harvesting on September and October.

1.14. Whole year local spraying treatment The same insecticides, at the same
dates and the number of applications as in complete coverage spray (item 1.13)
were carried out but spraying was concentrated only on the trunk and main
branches.

1.15. Whole year local painting treatment Local painting was concentrated
only to the trunk using Stemex insecticide (3% Anthracine + 18% Naphthalene),

using a brush, four times on the same dates of complete coverage spraying.

1.16. Untreated check Trees of this treatment did not receive any pheromone,

horticultural, mechanical, microbiological or insecticidal treatments.
2. Effect of two and three successive years treatments

The same sixteen previously mentioned one - year treatments that applied
during 2005 were repeated in other pomegranate orchards during 2006 and 2007
seasons to confirm the results for the 2™ and 3™ years. In addition, the same
previously one-year treatments of 2005 were repeated in the same pomegranate
orchard during 2006 and 2007 seasons to studying the effect of the cumulative effect
of treatments for two and three successive years.

3. Statistical analysis

The experimental design was completely randomized at significance level 5%
split design with 10 trees, each replicated 3 times (33 trees each treatment).
Evaluation of the different treatments was carried out at the end of the year (during
December) by counting the alive larvae in the treated and untreated pomegranate
trees. Active holes with mass of sawdust indicate alive larvae (in case of uncertainty,
branches were dissection). The efficiency of treatments was based on the percentage
reduction of infestation according to the following formula (Henderson and Tilton,
1955):

% Reduction of infestation = [(C-T) / C] X 100

Where: C: Mean number of alive larvae in the untreated trees.

T: Mean number of alive larvae in the treated trees.

Analysis of variance (F test) and Least Significant Difference (LSD) (Snedecor and

Cochran, 1990) were used for differentiation between treatments.
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RESULTS AND DISCUSSION

The effect of mass trapping of Z pyrina male moths with sex pheromone,
horticultural, mechanical, microbiological and local chemical treatments on the
reduction of infestation was studied in pomegranate orchards at Wady El-Natron
district, Behera governorate during 1, 2 and 3 successive seasons (2005, 2006 and

2007). Data concluded the following results:

1. Effect of one single year treatments (direct effect): (Table, 1)

Statistical analysis of variance and LSD resulted in the following groups:

1.1. The superior group (70.00 — 100.00% reduction of infestation):

a) Whole year complete coverage-spraying treatment achieved a good

percentage reduction of infestation averaged 83.52% (range, 81.55-84.67%).

b) Partial mass trapping with pheromone then local spraying treatments
gave moderate percentage reduction of infestation, reached 81.36% (range, 80.35-
82.54%).

c) Partial mass trapping with pheromone then local painting treatments led
to a good reduction of infestation showing 78.69% (range, 78.07-79.30%).

d) Partial mass trapping with pheromone and pruning treatments together
as an integrated environmentally safe pest control showed a good effect on the
reduction of infestation reached 71.41% (range, 70.32-72.57%).

1.2. The moderate group (50.00 - 70.00% reduction of

infestation)

a) Whole year local spraying treatment reduced infestation by 68.26%
(range, 64.59-72.73%).

b) Partial mass trapping with pheromone then complete coverage spraying
treatments after harvesting resulted in adequate control, showing 65.38% (range,
64.71-65.66%) reduction of infestation.

c) Whole year local painting treatment was of considerable value due to its
efficient action as well as reducing insecticidal application. The percent reduction of
infestation reached 60.99% (range, 57.24-65.34%).

d) Whole year mass trapping with pheromone traps allover the year reduced the
borer infestation with 59.78% (range, 55.08-65.66%).



50 INTEGRATED MANAGEMENT OF ZEUZERA PYRINA L. IN POMEGRANATE ORCHARDS
USING ENVIRONMENTALLY SAFE TREATMENTS

€) Pruning treatment in winter resulted in 56.87% (range, 53.12-59.36%) reduction
in infestation.

1.3. The less effective group (25.00 - 50.00% reduction of infestation)

a) Partial mass trapping with pheromone and worming treatments

together as an integrated environmentally safe pest control showing 47.18% (range,
46.65-48.13%) reduction of infestation.

b) Worming treatment showed 36.76% reductions of infestation (range, 29.41-
42.39%).

c) Partial mass trapping with pheromone and Bacterial treatment had slight
effect may be because it was highly affected with the hot temperature and winds.
Thus, the percentage reduction of infestation averaged 31.72% (range, 29.93-
32.89%).

d) Partial mass trapping with pheromone and Fungal treatment was showed
almost the same as bacterial treatment, yet it was still lower effect reached 28.81%

(range, 27.43-30.42%) reduction of infestation.
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Table 1. Effect of one single year treatments on the reduction of Zeuzera pyrina L. infestation in pomegranate orchards at Wady El-Natron
district, Behera governorate during 2005, 2006 and 2007.

51

Mean no. of alive larvae per tree (L/T)

and percent reduction of infestation (%RI)

No Treatments
2005 2007 Mean
2006 Group-ing
Ut %RI [Vai %RI yT %RI LT %RI
1 Pheromone VA 00,4 A V.vY AR V.04 10.11 ).t 04.VA b
2 Pruning V.ov 04.Y1 Y AA oy Y V.44 oA . VYA oNLAY be
3 Worming Y.t Y4.¢) X.vY AR Y.AY YA Y. [SA% od
4 Bacteria v.ve q.v1 v.A0 r.44 €91 Veve YA v.9Y e
5 Fungus v.o 1Y r.va 044 LYY 1V YAV 1YY e
6 Local painting V.61 1.4 V.74 10.¥¢ ).9A ov.Y¢ (RS 1..44 b
7 Local Spraying A YY.VY V.EY 1¢.094 V.o V.. AR ALY b
8 Complete coverage spray 4 AY.oo LAY AE.YAR DRI ALY A AY.oY a
9 Pheromone + Pruning Y0 Yauxy V. vY.ov (RS AW YA vY.£Y ab
10 Pheromone+Worming V.4¢ EANY Yoy £TAA Y.¢V £1.70 YA VA c
11 Pheromone +Bacteria Y.0) FY.AQ Y.A Ya.ay voe YA Y.AY TY.VY d
12 Pheromone +Fungus YA YAYE Y.va YLty v Yv.ev Y.a¢ YA.AN d
13 Pheromone + Local painting LAY YA Y LAY Ya.y. AN YA.AQ AN YA.R4 ab
14 Pheromone+ Local spray AT AY.o0 e AY.0¢ NEY Av.Yo %% AR a
Pheromone + Complete
15 1.32 64.71 1.39 65.34 1.59 65.66 1.43 65.38 b
coverage spray
16 Untreated (check) v.ve - £ - £ar - Y -- e

Values within a column followed by different letter are significantly different (P> 0.05), L.S.D. = 0.51
Duncan [1951 as described by Computer Mstat Program, 1987] multiple ranges test.
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The least group (less than 25.00% reduction of infestation)

a) Bacterial treatment had very slight reduction of infestation (average, 7.92%

and range, 3.99-10.15%).

b) Fungal treatment showed also the least effect reached 6.23% (range, 5.49-

6.70%) reduction of infestation.

2. Effect of two successive years treatments (cumulative effect): Table (2)
Statistical analysis of variance and LSD resulted in the following groups:

2.1. The superior group (75.00 — 100.00% reduction of infestation)

a) Partial mass trapping with pheromone then local spraying treatments

reduced infestation by 92.46% (ranged 92.11-92.92 %) after two successive years.

b) Whole year complete coverage spraying treatments reduced infestation by

92.15% (ranged 90.46-93.64%) after two successive years.

c) Partial mass trapping with pheromone then local painting treatments

reduced infestation by 91.38% (ranged 91.33-91.61%) after two successive years.

d) Partial mass trapping with pheromone and pruning treatments reduced

infestation by 85.85% (ranged 85.26-86.51%) after two successive years.

€) Pruning treatment reduced infestation by 80.15% (ranged 79.93-80.49%) after

two successive years.

f) Whole year local spraying treatments reduced infestation by 79.69% (ranged

78.32-81.41%) after two successive years.

g) Partial mass trapping with pheromone then complete coverage spraying

treatments reduced infestation by 77.69% (ranged 77.17-78.29%) after two

successive years.

h) Whole year local painting treatments reduced infestation by 75.38% (ranged

74.71-76.15%) after two successive years.

2.2, The moderate group (50.00 — 75.00% reduction of infestation)

a) Whole year mass trapping with pheromone treatment reduced Z pyrina

infestation by 68.92% (ranged 68.26-69.65%) after two successive years.

b) Partial mass trapping with pheromone and worming treatments reduced

infestation by 62.00% (ranged 61.42-62.66%) after two successive years.

c) Worming treatment reduced infestation by 55.85% (ranged 54.44-57.23%)

after two successive years.

2.3. The less effective group (30.00 — 50.00% reduction of infestation):

a) Partial mass trapping with pheromone and Bacterial treatment reduced

infestation by 40.62% (ranged 39.60-41.94%) after two successive years.

b) Partial mass trapping with pheromone and Fungal treatment reduced

infestation by 38.77% (ranged 38.44-39.31%) after two successive years.
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2.4. The least group (less than 30.00% reduction of infestation):

a) Bacterial treatment reduced infestation by 12.77% (ranged 12.14-13.49%) after

two successive years.

b) Fungal treatment reduced infestation by 11.38% (ranged 11.02-11.71%) after

two successive years.

3. Effect of three successive years treatments (cumulative effect): Table
(2) Statistical analysis of variance and LSD resulted in the following groups:

3.1. The superior group (90.00 — 100.00% reduction of infestation):

a) Whole year complete coverage spraying treatments increased the reduction

of infestation to 96.29% when repeated for three successive years.

b) Partial mass trapping with pheromone then local spraying treatments

increased the reduction of infestation to 96.03% when repeated for three successive

years.

c) Partial mass trapping with pheromone then local painting treatments

increased the reduction of infestation to 94.44% when repeated for three successive

years.

d) Partial mass trapping with pheromone and pruning treatments increased

the reduction of infestation to 92.58% when repeated for three successive years.

3.2, The moderate group (75.00 — 90.00% reduction of infestation):

a) Pruning treatment increased the reduction of infestation to 88.21% when

repeated for three successive years.

b) Whole year local spraying treatments increased the reduction of infestation

to 84.23% when repeated for three successive years.
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Table 2. Effect of two and three successive year’s treatments on the reduction of Zeuzera pyrina L. infestation in pomegranate trees at Wady El-Natroun
district, Behera governorate during one, two and three successive years (2005, 2006 and 2007).

Mean no. of alive larvae per tree (L/T)
and percent reduction of infestation (%RI)
Treatments 2- successive years 3- years
No 2005/06 2006/07 Mean Mean (2006/07)
LT %RI LT %RI LT %RI LT %RI
1 Pheromone 1.94 68.26 2.10 69.65 2.02 bc 68.92 1.51b 80.00
2 Pruning 1.22 79.93 1.35 80.49 1.29 ab 80.15 0.89 ab 88.21
3 Worming 2.77 54.44 2.96 57.23 2.87c 55.85 2.64 c 65.03
4 Bacteria 5.26 13.49 6.08 12.14 5.67 e 12.77 6.23 e 17.48
5 Fungus 5.41 11.02 6.11 11.71 5.76 e 11.38 6.35e 15.89
6 Local painting 1.45 79.15 1.75 74.71 1.60 b 75.38 1.36 b 81.99
7 Local spraying 1.13 81.41 1.50 78.32 1.32 ab 79.69 1.19 ab 84.23
8 Complete coverage spray 0.58 90.46 0.44 93.64 0.51a 92.15 0.28 a 96.29
9 Pheromone + Pruning 0.82 86.51 1.02 85.26 0.92 ab 85.85 0.56 ab 92.58
10 Pheromone + Worming 2.27 62.66 2.67 61.42 247 c 62.00 1.94 bc 74.30
11 Pheromone +Bacteria 3.53 41.94 4.18 39.60 3.86 40.62 3.56 cd 52.84
12 Pheromone +Fungus 3.69 39.31 4.26 38.44 3.98d 38.77 3.66 d 51.52
13 Pheromone + Local painting 0.51 91.61 0.60 91.33 0.56 a 91.38 0.42 ab 94.44
14 Pheromone + Local spray 0.48 92.11 0.49 92.92 0.49 a 92.46 0.30 a 96.03
15 Pheromone + Complete 1.32 78.29 1.58 77.17 1.45 b 77.69 1.21 ab 83.97
coverage spray
16 Untreated (check) 6.08 -- 6.92 -- 6.50 e - 7.55f --

Values within a column followed by different letter are significantly different (P> 0.05),

L.S.D. for 2 years = 0.83, and for 3 years = 0.95

Duncan [1951 as described by Computer Mstat Program, 1987] multiple ranges test.
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c) Partial mass trapping with pheromone then complete coverage spraying
treatments increased the reduction of infestation to 83.97% when repeated for three

successive years.

d) Whole year local painting treatments increased the reduction of infestation to

81.99% when repeated for three successive years.

e) Whole year mass trapping with pheromone treatment increased the

reduction of infestation to 80.00% when repeated for three successive years.
3.3. The less effective group (55.00 — 75.00% reduction of infestation):

a) Partial mass trapping with pheromone and worming treatments increased

the reduction of infestation to 74.30% when repeated for three successive years.

b) Worming treatment increased the reduction of infestation to 65.03% when

repeated for three successive years.

3.4. The least effective group (less than 55.00% reduction of infestation):

a) Partial mass trapping with pheromone and Bacterial treatment increased

the reduction of infestation to 52.84% when repeated for three successive years.

b) Partial mass trapping with pheromone and Fungal treatment increased the

reduction of infestation to 51.52% when repeated for three successive years.

c) Bacterial treatment increased the reduction of infestation to 17.48% when

repeated for three successive years.

d) Fungal treatment increased the reduction of infestation to 15.89% when repeated

for three successive years.

4, Conclusion and discussion

As shown in Tables (1 and 2), some environmentally safe means of control
resulted in rather good reduction of Zeuzera pyrina infestation. Others resulted in
relatively low reduction of infestation. However, repeating these treatments year after
another on the same trees magnified the reduction of infestation. Satisfactory
reduction of infestation were obtained by whole year treatment with pheromone
(59.78, 68.92 and 80.00%), pruning (56.87, 80.15 and 88.21%), and worming (36.76,
55.85 and 65.03%), when applied for 1, 2, and 3 successive years respectively.

On the other hand, pheromone traps are costly, and to increase the efficiency of
this treatment, other environmentally safe control treatments i. e. dormant pruning and
worming were also applied in combination with mass pheromone attraction treatment.
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Mass attraction treatment with pheromone was applied during the first half of the tree
growth season (flowering and fruiting until harvesting). This period coincided with the
first activity season of the pest, thus decreased the pest population, and resulted in
adequate decrease in the target borer’s infestation. Results of partial pheromone and
pruning showing 71.41, 85.85 and 92.58% and partial pheromone and worming
reached 47.18, 62.00 and 74.30% when applied for 1, 2, and 3 successive years,
respectively.

On the contrary, bacterial and fungal treatments were ineffective. The respective
results were 7.92, 12.77 and 17.48% for bacterial, and 6.23, 11.38 and 15.89% for
fungal treatments. In an attempt to magnify their role, they were applied in
combination with partial pheromone treatment. The respective results were 31.72,
40.62 and 52.84% for partial pheromone and bacterial, and 28.81, 38.77 and 51.52%
for partial pheromone and fungal treatments.

Insecticide treatments, however, still the effective in controlling severe
infestation of the target pest. The recommended complete coverage spraying resulted
in 83.52, 92.15 and 96.29%, when applied for 1, 2, and 3-successive years,
respectively. To eliminate the insecticidal hazards, spraying and painting insecticides
were applied locally. The respective resulted were 68.26, 79.69 and 84.23% for whole
year local spraying, and 60.99, 75.38 and 81.99% for whole year local painting,

The safe use of insecticides in IPM programs was superior in plant protection.
Therefore, the use of pheromone mass trapping was carried out during the flowering,
fruiting until harvesting which coincided with the first activity season of the pest.
Insecticide application, however, were used after harvesting during the second half of
the activity period of the pest. To increase the safety of insecticides used and eliminate
the environmental pollution, insecticides were sprayed or painted locally to the trunk
and the main branches of trees only to accommodate the 2" period of moths’ activity
season, while the 1% period was checked by mass attraction with pheromone trap.
Results of partial pheromone and local spraying were 81.36, 92.46 and 96.03%, partial
pheromone and local painting were 78.69, 91.38 and 94.44%, and partial pheromone
and complete coverage spraying were 65.38, 77.69, 83.97%, when applied for 1, 2,
and 3 successive years respectively.

Local spraying and painting were easy to apply, reduce the quantity of
insecticides used, and safe effort in addition to the reduction of crop pollution with
insecticides.

The present results were in agreement with several researchers such as Tadros
and Voerman (1994), in Egypt who stated that Z pyrina successfully attracted to the
sex pheromone. On the other hand, Tadros et a/. (1993) evaluated the efficiency of

pruning, worming, and complete coverage spraying treatments in the reduction of Z
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pyrina infestation, and obtained good results (16-81%). However, the present results
disagree with Tadros et a/. (1993) concerning worming which showed low reduction of
infestation due to the difficulty of applying this treatment owing to the numerous spins
and off springs around the pomegranate tree stem. Bacterial and fungal treatments
were ineffective because they were highly affected with the hot temperature and

winds.

Vettori and Pasqualini (1997), Natale and Pasqualini (1999), Pasqualini et al.
(1999), in Italy evaluated the efficiency of mass capture using traps baited with
synthetic pheromone in controlling Z pyrina. The results were encouraging in the
sense that there was a decrease in the capture rate of the pest over 3 years period,

indicating a possible reduction in the levels of infestation.

Navon et al. (1997), in Israel studied the use of sex pheromone for trapping Z
pyrina using polyethylene funnel traps in apple and pear orchards. The highest catch

was 4 males / trap/week.

Haniotakis et al. (1999), in the Netherlands concluded that the dispenser Z.p.-
01607 was superior to all other types of prototype or commercial. He added that mass

trapping at 10 traps/ ha was not effective.
REFERENCES

1.  Abdel-Azim, M. M. 2005. Studies on the efficacy of certain attractants for the
control of some fruit-tree borers. Ph. D. Thesis, Fac. of Sci., Cairo Univ., 233 pp.

2. El-Sherif, S.I., F.F. Abd-Allah, F. M. L. Afifi and A. W. Tadros. 1985. Chemical
control of the leopard moth borer, Zeuzera pyrina L. (Lepidoptera: Cossidae) on
apple, pear and olive trees. Bull. Fac. Agric., Univ. of Cairo, Egypt, 36 (2): 1261-
1267.

3. Haniotakis, G. E., A. Koutroubas, A. Sachinoglou, A. Lahlou, P. Witzgall and A. EI-
Sayed. 1999. Studies on the response of the leopard moth, Zeuzera pyrina L.
(Lepidoptera: Cossidae) to pheromones in apple orchards. Bull. OILB SROP, 22
(9): 105-113.

4, Henderson, C. F. and E. W. Tilton. 1955. Test with acaricides against the brown
wheat mite. J. Econ. Entomol. 48:157-161.

5. Natale, D. and E. Pasqualini. 1999. Control of Zeuzera pyrina and Cossus cossus
using pheromones. Informatore Agrario, 55 (16): 79-83.

6. Navon, A., M. Cohen, S. Keren, S. Levski, M. Harel and E. Dunkelblum. 1997.

Trapping of the leopard moth, Zeuzera pyrina L. (Cossidae: Lepidoptera) with



58

10.

11.

12.

13.

14.

INTEGRATED MANAGEMENT OF ZEUZERA PYRINA L. IN POMEGRANATE ORCHARDS
USING ENVIRONMENTALLY SAFE TREATMENTS

sex-pheromone traps for monitoring the pest experiments in apple and pear
orchards, 1995-1996. Alon Hanotea Iserael, 51 (8): 358-366.

Pasqualini, E., D. Natale, P. Witzgall and A. El-Sayed. 1999. Zeuzera pyrina and
Cossus cossus (Lepidoptera, Cossidae) control by pheromones: Four years
advances in Italy. Bull. OILB SROP, 22 (9): 115-124.

Shehata, W.A., M.T. Hanna, F.N. Nasr and A.\W. Tadros. 1995. Microbiological
control of Zeuzera pyrina L. (Lepidoptera: Cossidae) in pear orchards. J. Agric.
Sci., Mansoura Univ., Mansoura, Egypt, 20 (5): 2545-2555.

Snedecor, W. and A. Cochran. 1990. Statistical Methods. The Iowa State Univ.
press, Ames, Iowa, USA.

Tadros, A.W. and S. Voerman. 1994. Tree Borer Sex Pheromone: (2) Attraction
of male Zeuzera pyrina to a mixture of EZ 2,13-18:Ac and EZ 3, 13-18 : Ac
compared with pupal skin counts. Egypt. J. Agric. Res., 72 (1): 165-171.

Tadros, A.W., H. A. Mesbah and W. A. Shehata. 1993. Horticultural, mechanical
and chemical treatments for the reduction of Zeuzera pyrina L. infestation in pear
orchards. Egypt. J. Agric. Res., Cairo, Egypt, 71 (4): 935-942.

Tadros, A.W., R. G. Abou El-Ela and M.M. Abdel-Azim. 2006-a. Alternative means
of control of Zeuzera pyrina by mass trapping with sex pheromone, horticultural,
mechanical and local chemical treatments. Egypt. J. Agric. Res., Egypt, 84 (3):
825-836.

Tadros, AW., R. G. Abou El-Ela and M. M. Abdel-Azim. 2006-b. Effect of
pheromone trap design of Zeuzera pyrina L. (Lep: Cossidae) in pear orchards.
Egypt. J. Agric. Res., Egypt, accepted Jan. 1st, 2006.

Vettori, G. and E. Pasqualini. 1997. The technique of mass capture for the

control of Zeuzera pyrina in nurseries. Informatore Agrario, 53 (20): 71-74.



ABDEL AZIM, M. M., et al, 59

o) @ b Zeuzera pyrina L. ¢l Gl il dlalsial) dadl<al)
Lt A0aY) cBlalaall aladinly

Gl Gy Goball ¢ Jlund) Aude daaa daaa ¢ auliall 32 daaa dgeaa

Siaad — Al = e ) jl) Grpad] S = lilill Llhy Cipns spea

Gl Slin o V) a4 jeae 8 dalgdl dpaatl) Jralad) e Gloyll ol
3 lanaally Al Sl e aslly L ololl Filas b Al Byl s Z pyring L. &\l
alatinly 5y slaely colahall sldaial Jie Hlaally L) Julind 4] ydall (aey Allad 4
Ll Jaly culd ) Jo) 2 SulSaally ¢ puliill) Aabid) c alaally cdyuiall cilisasdll ulias
Oy () Apmaasall A slall cBlalrally ¢(Aapaall lypphaills Lyyai€all) A Saally o Aludly
(Y 0) Al g B A Byl Akilas o pdaill (5ol Adlaie & (i L) oSL
.(Y eV (Yol

fsk Lo gl el

¢%80.00 568.92 559.78 dxuiy Lla) Julis ) L 50 il alall Jlsh Aleleall <ol
555.85 536.76 ) i elludly <yl iy, ¢%88.21 580.15 556.87 ) L aliillys
56,23 Jad G paall ulyyhaillyg ¢%17.48 5 12.77 57.92 Lash diayeal) LyyoSills ¢%65.03
el Ol ¢%84.23 579.69 568.26 N hadh aasall (i)Ls¢%15.89 511.38
O A %9629 592.15 583.52 ) ki U (il <%81.99 575.38 560.99 ) L
Ol L5al) Alaleally $%92.58 585.85 571.41 ) adill aa ¢ys0illy Aijall Alalaall <ol
LSl ae 0 5apilly Al dlaladlly ¢%74.30 5 62.00 547.18 ) elludly culdyd) (58 o
) el lyyhaill a0 il Al Alelealls €%52.84 54062 531.72 ) dayadl)
592,46 581.36 ) xzsall iyl e sailly Al Alelealls €%51.52 538.77 5 28.81
ilelealls €%94.44 <91.38 78.69 | il laall ae o sasills Aiiall dlaladlly ¢%96.03
el iyl Lanie ¢l13y ¢%83.97 577.69 565.38 A AU (il e (50l Al
il e e alel 3, (i Gaale s canly ale a4l



