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Abstract

In Egypt, the olive shot hole bark beetle Phloeotribus
scarabaeoides (Bern.) (Coleoptera: Scolytidae) is a serious pest in
olive orchards. Attracting Ph. scarabaeoldes with semiochemicals and
plant traps were conducted in olive orchards at North Sinai and
Fayoum governorates during 1999, 2000 and 2001 activity seasons.

1. Thirteen semiochemical attractants (ethy! alcohaol, methyl alcohol,
ethyl methyl alcohol at the rate of 50:50, ethyl methy! alcohoi at the
rate of 75:25, ethyl methyl alcohol at the rate of 25:75, ethylene,
chlorobenzyle alcohol, butyl acetate, isopropyl acetate, acetaldehyde,
amyl acetate, isopentyle acetate, Nu-Lure insect bait) as well as water
(as check) were evaluated for their efficiency in attracting Ah.
scarabaeoides. Ethylene was significantly the most effective attractant
semiochemical (224 beetles) compared with the others (0-58.5
beetles). '
2. Owing to the superiority of ethylene, the four treatments
(ethylene traps in bottles, painting with ethylene the logs of olive
branches placed beside the tree trunk, suspending bundles of 5 olive
branches, and standing trees) were evaluated for their attractancy
from the north, east, south and west. Data indicated that ethylene
traps was significantly superior (37.16%) followed by log traps
(32.81%), cuttings (19.84%) and standing olive trees (10.19%).
3.Almost 31.08, 25.00, 22.77, and 21.15% of beetles were
attracted from the north, west east and south directions, respectively.
Accordingly, the northwestern direction was- preferred for #Ah.
scarabaeoides beetles infestation. _

4.Bottle traps of ethylene and plant traps were evaluated as an
alternative mean of controlling Ph. scarabaeoides in an olive orchard.
Winter pruned logs were painted with ethylene and were painted
alternatively with Cidial L 50%, Basudin 60% or Metazon 60% each
at the rate of 300 cc 100 I. w. In the treated orchard, the percentage
of infested trees decreased from 16% before treatment to 2% after
treatment, resulting in 87.50% reduction of infestation. On the
contrary, in the untreated orchard, the rate of infestation increased
from 14% before treatment to 23 % after treatment. Thus, the
trapping treatment resulted in 91.30% reduction of infestation. The
active holes per branch decreased from 6.6 before treatment to 1.1
after treatment, resulting in 83.33% reduction of infestation in the
treated olive orchards. In the untreated orchard, active holes per
branch increased from 6.1 before treatment to 20.0 after treatment.
Thus, the trapping treatment resulted in 94.50% reduction in the

degree of infestation in the treated olive orchard compared with
untreated one.
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INTRODUCTION

In Egypt, olive orchards severely attacked with Phloeotribus scarabacoides
(Bern.), where larvae of the pest excavate and pupate inside the tree. Thus the
available control measures are hardly reach them. The present study dealt with
semiochemicals attractants alone or in combination with other environmentally safe
horticultural practices in fruit orchards as alternative control strategy.

Researches in this respect are scant. However some attempts to verified the
effect of some semiochemicals attractants such as ethylene-baited trees in the
integrated management of PA. scarabaeoides in olive orchards were carried out by
Girgis (1987), Gonzalez and Campos (1995), Campos and Pena (1995), Gonzalez and
Campos (1996), Campos and Pena (1997), Pena et a/. (1998a) and Pena et al.
(1998b).

The present investigation is an attempt to evaluate the effect of some
semicchemicals attractants and plant traps as an alternative mean of integrated Ph.
scarabaeoides control in olive orchards. This study aimed at elimination of insecticides
used, prevent the outbreaks of secondary species, decrease the environmental
pollution, magnify the role of the biological control agents and obtain better production

of decontamination of fruits.
MATERIALS AND METHODS

Attracting experiments of Ph. scarabaeoides with some semiochemicals and
plant traps were conducted in olive orchards at North Sinai and/or Fayoum
governorates during 1999, 2000 and 2001 activity seasons.

1. Evaluation of some semiochemical attractants

The following 13 semiochemical attractants as well as water (as check)
treatments were evaluated for their efficiency in attracting Ph. scarabaeoides in an
olive orchard (five feddans) at El-Sheikh Zoeied district, North Sinai governorate during

1999 season of beetles activity (from early April to mid May).

Small cylindrical vials (7.5 ¢m long and 2.5 cm diameter) containing pieces of
cotton or minute chips of olive bark, saturated with each of the 14 treatments. The
vials were perforated with eight needie size holes, at the upper third, to allow steady
release and evaporation of the semiochemicals used. Vials were hanged in the middie
upper third inside two liters empty black painted carbonated water botties using a
wire. Bottles had three windows to allow released vapours outside and serve as
entrances to the attracted beetles inside. Bottles were provided with ca. 500 cc of

water mixed with few drops of liquid soap to minimize the water surface tension.



TADROS, A. W. et al, 1733

Bottle traps were randomly suspended on tree branches at ca. 1.5 m high above the
ground with five replicates for each treatment. Saturation of vials was repeated twice
at 3 week intervals, The tested 13 treatments (semiochemicals) beside water as

control were:

1- Ethy! alcohol (C;HsOH), 98%.

2- Methy! alcohol (CH;0H), 99.9%.

3- Ethyl: methyl alcohol (at the ratio of 50 : 50).

4- Ethyt: methyl alcohol (at the ratio of 75 : 25).

5- Ethyl: methyl alcohol (at the ratio of 25 : 75).

6- Ethylene (H,C=CH,), 99.5%.

7- Chiorobenzyle alcohol (CICsH,CH,0H), 98%.

8- Buty! acetate (CH;CO, CH (CH3); 99%.

9- Isopropy! acetate (CH;CO-CH (CHj)), 98%.

10- Acetaldehyde (CH;CHO), 99%.

11- Amy! acetate (CH;CO, (CH,) 4CH3), 99%.

12- Isopentyle acetate (CH3CO2CH2CH2CH (CH3)2), 98%.
13- Nu-Lure Insect baits (corn gluten meal, hydrotyzed).
14- Distilled water, (H,0) as check control.

2. The relative attraction of ethylene bottle and plant traps

Owing to the superiority of ethylene in attracting APh. scoreboards in olive
orchards, the following four treatments were evaluated to compare their attractancy,

during June/ July 2000, at Fayoum governorate (Abshaway district):

1. The same previously mentioned trap provided with chips ethylene bottles.

2. Recently cut logs of olive branches, ca. 1 m fong and 3-4 c¢m thick. Logs were
placed beside the tree trunk.

3. Recently cut olive branches, ca. 30 ¢m long and 1 cm thick, in a bundle of 5
branches each. Each bundle was suspended inside each tree and fixed to tree
branches at ca. 1.5 m high above grounds.

4. Standing alive trees as traps (check control).

Treatments numbers (2) and (3) were painted completely with ethylene (absolute
95%), while treatment number (4) was partialy painted on the stem (a circle area of

about 25 cm long).

Two replicates of each treatment was randomly distributed on trees in each of
the four cardinal directions (north, east, south and west ). Thus, eight replicates of

each cardinal directions / treatment were used.
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3. Control studies using ethylene attractants

In an attempt to control Ph. scarabaeoides in olive orchards using semiochemical
attractants, plant and bottle traps were used during 2000 / 2001 season in two feddans

area located at Ibshaway district, Fayoum governorate.

During pruning season in early winter (December 2000), pruned logs ca. 1 m
fong and 3-4 cm thick were chosen. Starting from February 2001, logs were placed
beside the trees in the extreme peripheral of the archard from the north, east, south
and west direction at the rate of one log per tree. Logs were regularly painted with an
aqueous solution of ethylene at monthly intervals, alternatively with insecticides (Cidial
L 50%, Basudin 60% and Metazon 60% each at the rate of 300 cc per 100 liters
water). Spraying insecticides was directed to pruned logs only to prevent the spread of
infestation from these logs to the standing trees (not as insecticidal control in this
program). During July to November 2001, the infested logs (from February to June)
were removed and burned.

From February to November 2001, bottle traps were suspended in 1 feddan of
the orchard at the rate of 1 trap per 5 olive trees, as in the previously mentioned
technique. Attracting vials were renewed at monthly intervals, and inspection was

carried out weekly.

Evaluation of this treatment was conducted by counting the rate and degree of
Ph. scarabaeoides infestation in the treated orchard and in another untreated adijacent
orchard of almost the same area, age, and same infestation level. Evaluation was
carried out before the experiment during February and at the end of the beetle's

activity season in November.
RESULTS AND DISCUSSION

Attraction experiments on Ph. scarabaeoides beetles with some semiochemicals
and plant traps were conducted in olive orchards at North Sinai and or Fayoum

governorates during 1999, 2000 and 2001 seasons.
1. The relative efficiency of semiochemical attractants

Table (1) showed the relative attraction of Ph. scarabaeoides beetles to 13
semiochemicals in addition to the distilled water in an infested olive orchard. Data
indicated that among the 14 treatments, onhly ethylene was the most significantly
effective semiochemical in attracting the beeties. The mean numbers of beetles per
trap containing vials with cotton and olive ships were 181 and 267 beetles,

respectively, with an average 224 beetles.
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Intermediate catches were also obtained from 2 semiochemicals, ethy! alcohol
(average, 58.5 beetles) and ethyl: methyl alcohol mixture (75:25) (average, 51
beetles).

Attracting effects were less with the semiochemicals, ethyl: methyl alcohol
mixture (50:50) (average, 38.5 beetles), and isopentyle acetate (average, 35 beetles)

The response of Ph. scarabaeoides beetles to some of the other semiochemical
attractants did not significantly differ from that of water showing average 0 — 24.5
beetles per trap, that the water, Nu Lure Insect Bait, amyl acetate, butyl acetate,
chlorobenzle alcohol, acetaldehyde, methyl alcohol, isopropyl acetate and ethyl:
methyl alcohol mixture (25:75) were the least

Generally, traps with vials containing plant chips saturated with semiochemical
attractants were stable and attracted more beetles (total, 533 beetles) than traps with
vials containing cotton pieces only (total, 408 beetles). It was obvious that in case of
the plant chips, the chips impregnated and saturated with the chemical substance and

released, at steady state, took longer time.

2. Comparative effectiveness of ethylene bottle and plant traps

According to the superiority of vial traps containing chips, it was baited with
aqueous solution of 95% ethylene and evaluated for their efficiency in attraction of FA.
scarabaeoides beetles compared with plant traps (logs, cuttings and standing trees)
painted during June/July 2000.

Data in Table (2) indicated that vial traps baited with ethylene caught
significantly the maximum numbers of Ph. scarabaeoides beetles during 1.5 months,
representing 37.16% of the total trapped beetles. Each trap caught 116 - 214 beetles,
with an average of 177.25 + 32.7 beetles during the same period.

Plant traps of olive logs painted with ethylene caught also large numbers of #h.
scarabaeoides beetles during 1.5 months, representing 32.81% of the total trapped
beetles. Each tree log trap caught 109 - 193 beetles, with an average of 156.5 + 27.5
beetles during the same period. Olive logs insignificantly varied from vial traps but
significantly differed from cuttings and standing olive tree traps.

The lowest numbers of beetles were caught in traps of cuttings or standing olive
trees baited with ethylene in a restricted particular area of the tree trunk during 1.5
months, representing 19.84 and 10.19% of the total trapped beetles, respectively.
Each trap caught an average of 94.63 + 27.3 (range, 54 - 135) and 48.63 +17.4
(range, 29 - 81) beetles, respectively, during the same period. However, these

averages significantly differed from each other.
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Table 1. Effect of some semiochemicals in attracting Ph. scarabaeoides beetles in olive
orchards at North Sinai governorate during 1999

1
Semiochemical Mean no. of beetles per tra Average Grouping
Treatments Vial with Vial with
No cotton chips %
1 Ethy! alcohol 51 66 58.5 b
H
2 Methyi alcohol 13 11 12 ef
—
3 Ethyl: methyl alcohol 37 40 38.5 bcd
mixture (50 : 50) .
4 Ethyl: methyl alcohol 40 62 51 bc
mixture (75 : 25)
-
5 Ethyl: methyl alcohol 26 23 24.5 de
mixture (25 :75) | _
6 Ethylene 181 267 224 a
L
7 Chlorobenzyle alcohol 0 4 2 ef
8 Butyl acetate 1 3 2 ef
S i
9 Isopropyl acetate 17 19 18 def
4“
10 Isopentyle acetate 39 31 35 cd
I I
11 Amyl acetate 0 1 0.5 f
| ]
12 Nu-Lure Insect Bait 0 0 0 f
I |
13 Acetaldehyde 3 6 4.5 ef
14 Distilled water 0 0 0 f
1 ]
Total 408 533 470.5
|

chemical attractants (averages, 0, 0, 0.5, 2,

respectively).

2, 4.5, 12, 18 and 24.5 beetles,
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Table 2. Effect of ethylene attractant in vial and plant traps as well as the direction of
Ph. Scarabaeoides infestation in olive orchards at Fayoum governorate
during June / July 2000.

Mean no. of beetles per trap
No. | Direction Plant traps
f traps .
ottrap Vial traps Logs Cuttings Standing trees
1 North 196 | 410 181 374 135 262 59 140
2 214 193 127 81
3 East 152 | 346 134 | 243 102 188 32 92
4 194 109 86 60
5 South 116 | 289 145 | 306 92 146 29 66
6 173 161 54 37
7 West 208 | 373 177 329 67 161 43 91
8 165 152 94 48
Total 1418 1252 757 389
Percentage 37.16% 32.81% 19.84% 10.19%
Average 177.25 156.50 94.63 £27.3 48.63 +17.4
+32.7 +27.5
a a b C

3. Trapping Ph. Scarabaeoides beetles from different directions
The north direction attracted almost one third of Ph. scarabaeoides beetles (31.08%)
in infested olive orchard. The average number was 296.50 + 121.9 beetles. Moderate
number of beetles (average, 238.50 + 134.2 beetles), representing 25.00%, was
attracted from the west direction. East and south directions attracted the least
numbers of beetles (the respective averages, 217.25 + 106.1 and 201.75 = 115.5
beetles) with respective percentages of 22.77 and 21.15% of beetles (Tables 2 and 3).
Accordingly, the northwestern direction was préferred for Ph. scarabaeoides

beetles infestation. Thus, traps should be placed in this direction.
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Table 3. Effect of direction on the attraction of Ph. scarabaeoides in an infested olive
orchard at Fayoum governorate during June / July 2000.

Direction of traps North East South ’ West J
Total number of 1186 869 807 l 954 |
beetles }
Average ‘} 296.50 217.25 201.75 | 238.50 ‘
+121.9 +106.1 +115.5 +134.2 i

Percentage 31.08% 22.77% } 21.15% 25.00% J]

4. Evaluation of semiochemical traps as a mean of control

According to the results of the previous experiments, traps and logs baited with
ethylene were efficient in attracting Ph. scarabaeoides beetles compared with other
plant traps (cuttings and standing trees). Thus, they were evaluated as an alternative
mean of the pest control in olive orchards.

Data in Tabie (4) proved that, in the treated olive orchard, the percentage
number of infested trees decreased from 16% before treatment to 2% after
treatment, resulting in 87.50% reduction of Ph. Scarabacoides infestation. On the
contrary, in the untreated olive orchard, the rate of infestation increased from 14%
before treatment to 23% after treatment. Thus, the trapping treatment resulted in
91.30% reduction of infestation in the treated olive orchard compared with untreated
one at the end of the season (November).

The average degree of infestation decreased from 6.6 + 3.5 (range, 1-13)
active holes per branch of 1 meter long before treatment to 1.1 + 1.1 (range, 1-3)
active holes after treatment, resulting in 83.33% reduction of PA. scarabacoides
infestation in the treated olive orchards.

On the other side, in the untreated olive orchard, the rate of infestation
increased from an average of 6.1 £ 3.7 (range, 0-12) active holes per branch of 1
meter long before treatment to 20.0 + 11.4 (range, 1-36) active holes after
treatment.

Table 4. The percentage reduction of both rate and degree of Ph. scarabaeoides
infestation in olive orchards at Fayoum governorate during 2001 season.

Degree of infestation
Treated Untreated

20,0 £ 11.4

(1-36)
% reduction of 87.50 *
infestation 91,30 ** | 94.50 **

Where:
* = % reduction of infestation compared with before treatment.

** = O reduction of infestation compared with untreated.
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Thus, the trapping treatment resulted in 94.50% reduction in the degree of
infestation in the treated olive orchard compared with untreated one at the end of the
same season (November).

The recent results are in agreement with the results obtained in Spain by
Gonzalez and Campos (1995), who verified the effect of ethylene-baited trees in the
integrated management of Ph. scarabaeoides. In addition, Campos and Pena (1995)
found that concentrations of ethylene play an important role in the primary attraction
of Ph. scarabaeoides to their host. Gonzalez and Campos (1996), stated that ethylene
treatment aided the location of the olive wood by the flying beetles, and the attack
density was significantly greater in the treated wood at the end of the experiment.
Pena et al/. {1998b), found that spraying olive logs with ethrel (a formulation that
relcases ethylene) was the most effective treatment to attract Ph. scarabacoides and
Pena et a/. (1998a) stated that the best results were obtained when using plastic
dispensers with holes in their upper surface containing an aqueous solution of ethrel.
They also found that the addition of different plant materials to these dispensers
triggered the release of ethylene.

At the same time, it seemed, that the current results agree with Campos and
Pena (1997), in Spain, who carried out control experiment of Ph. scarabaeoides by
treating cut olive logs with methoxychlor at 0.1%. Treatments eliminated part of the
pest population and affected the fecundity of exposed females without affecting
natural enemies (parasitoids). The combination of methoxychior with an attractant,

ethylene, did not change the attractively of the latter.
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