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ABSTRACT

A study to survey parasitoid species associated with the almond bark beetle, Scolytus amygdali Guer. (Coleoptera:
Scolytidae) was carried out at Fayoum Governorate, Egypt during the period extended for two years; Jan. 2006 until
Dec. 2007. Results revealed the presence of eight hymenopterous parasitoid species parasitizing this insect pest i.e.,
Rhaphitelus maculatus Walk, Cerocephala cernigera West, Cheiropachus quadrum L., Eurytoma sp., E. morio Bohem,
Cephalonomia mycetophila Kieff, Metacolus sp. and Dendrosoter protuberans Nees. The two main parasitoid species
(R. maculatus and C. mycetophila) had three peaks during the successive years of study 2006 and 2007. The parasitoids
were reared under the laboratory conditions (25 + 1 °C and 65 + 5 % R.H). Longevity of males and females averaged
12.40 and 18.60 days for R. maculatus and 14.10 and 18.70 days for C. mycetophila, respectively. Mean number of eggs
laid was 29.2 and 21.4 eggs/female for R. maculatus and C. mycetophila, respectively. Total durations of immature
stages were 20.8 x 0.15 days for R. maculates and 18.80 + 0.12 days for C. mycetophila.
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INTRODUCTION

The almond bask beetle, Scolytus amygdali Guer.
(Coleoptera : Scolytidae) is a pest of stone and pome
fruits (almond, plum, peach, apricot, apple, pear and
quince) in the Mediterranean region and southem
Europe. (Ben-Yehuda et al., 2002).

Biological control is one of the important
methods considered in integrated control programs.
Parasitoids are among the principal agents and
limiting biotic factors affecting pest population
densities.

Survey of parasitoids attacking the almond bark
beetles was carried out by several authors; in Egypt,
Abd-Allah (1983), identified eight species of
ectoprepupal parasicoids in association with each of
S. amygdali and Phloeotribus scarabaeoides such
as: Raphitelus maculatus, Cephalonoma sp.,
Cheiropachus quadrum, Cerocephala cornigera,
Eurytoma. sp., Monomorium sp., Litomastix
truncatellus and Eupelmus sp. Abd-El latif (1995),
recorded four ectoprepupal parasitoids namely; R.
maculatus, Cephalonoma sp., Eurytoma sp. and
unidentified species. Abd-El Ghany (2002)
identified five species, R. maculatus, Cephalonomia
sp., C. comigera, C. quadrum and Eurytoma sp.
Khalil (2005) identified nine species of parasitoids
on S. amygdale; R. macutatus, Metacolus sp.,
Eurytoma sp. (2 species), Cerocephala sp.,
D. protuberanus, Holocrepis sp., Cerocephala rufa
and Ipideurytoma sp. As well, Alfieri, 1976; Ismail
et al., 1988; Okill, 1991 and Batt, 1999 recorded
some of the abovementioned parasitoid species
associated with this pest. Abroad, R. maculatus and

C. quadrum were recorded associated with S.
amygdali and/or P. scarabaeoides by Schaefer, 1964
(in France); Mendel & Gurevitz, 1985 (in Israel);
Yang, 1989 (in China); Gonzalez & Campos, 1990
(in Spain); Naremdran et al., 2001, Buhroo ez al.,
2002 & 2006 (in India) and Stojanovic & Markovic,
2007 (in Serbia).

This work was carried out to survey and to

study some biological aspects of the most
common parasitoid species associated with
S. amygdali

MATERIALS AND METHODS

1- Survey and ecological studies:

Survey of the parasitoid species associated with
S. amygdali and seasonal abundance of the two main
parasitoids R maculatus (Pteromalidae) and
C. mycetophila (Bethylidae) were studied during the
period extended from Jan. 2006 until Dec.2007.
Newly infested ten cutting branches (20 cm. length.
and 5 cm. diameter) were chosen randomly every
month from apricot orchard at Ibshawai district,
Fayoum Govemorate. Sampled branches were
transferred to the laboratory and kept in glass jars
(30 cm. height and 20cm. diameter), covered with
muslin cloth and rubber bands. Emerged parasitoid
adults were separated, classified to species according
to the identification of (Abd-Allah, 1983; Abd
El-Latif, 1995; Abd-El-Ghany, 2002 and Khalil,
2005) and counted.

Simple correlation and regression values were
computed to evaluate the relation between the
populations of S. amygdali parasitoids and climatic
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factors (mean min. temp., max. temp. and % RH) by
using SPSS v8.0 computer program.

2-Biological studies
- Stock culture

To start the stock culture, infested cutting
branches were collected from the field and placed in
glass jars covered with muslin cloth and kept under
laboratory conditions. Jars were examined daily till
emergence of Scolytus adults. Newly emerged adults
were collected from infested branches and
transferred to uninfected cutting branches in similar
jars. After one month, these cutting branches were
peeled to obtain the full-grown larvae (Youssef et al.
2006). For the parasitoids, the initial culture began
with adults emerged from the collected hosts. After
being coupled, each pair was confined in a Petri dish
Scm. in diameter and provided with full grown S.
amygdali larvae as hosts and droplets of 25 %
sugar solution as source of food for parasitic adults.
These dishes were incubated at the same conditions
(25 £ 1 °C and 65 + 5 % RH), inspected daily and
parasitized prepupae were transferred to other dishes
until emergence of adult parasitoids (Campos &
Gonzalez, 1990 and Lozano et al. 2002).

Life cycles of the ectoparasitoids, R. maculatus
and C. mycetophila  parasitizing prepupae of S.
amygdali were studied under the same laboratory
conditions. Ten couples of newly emerged adults
were used as replicates per each parasitoid species.
Each pair was placed in a Petri dish (5cm. diameter)
provided with drops of 25 % sugar solution for
feeding and 5 full-grown larvae of S. amygdali.
Petri dishes were examined daily to change the host
larvae and estimate the fecundity and longevity.

Date of deposited eggs and numbers of eggs
Hemale were recorded to determine the pre-
ovipositional, ovipositional and post- ovipositional
periods. Twenty newly hatched larvae were
transferred each with its host individually in clean
Petri dishes as replicates. Petri dishes were
examined daily to estimate larval and pupal periods
and sex ratios (Campos & Gonzalez, 1990).

RESULTS AND DISCUSSION

1- Survey

Data presented in Table (1) indicated that eight
species of parasitoids; Rhaphitelus maculatus Walk,
Cerocephala  cornigera West, Cheiropachus
quadrum L., Eurytoma sp., E. morioc Bohem,
Cephalonomia mycetophila Kieff, Metacolus sp. and
Dendrosoter protuberans Nees), belonged to four
families of order Hymenoptera were recorded on S.
amygdali. These results are in greement with
those of Abd-Allah, 1983; Abd-El-Latif, 1995;

Abd-El-Ghany, 2002; Khalil, 2005 and Batt, 2006 in
Egypt and Mendel & Gurevitz 1985 in Israel.

Table (1): Survey of parasitoid species associated
with  Scolytus amygdali, infesting apricot
branches in Fayoum Governorate for the two
years 2006 and 2007.

No Species Family  Abundance
1- Rhaphitelus maculatus Walk. Pteromalidae  High

2- Cerocephala cornigera West. Pteromalidae Moderate
3- Cheiropachus quadrum L. Pteromalidae Moderate
4- Metacolus sp. Pteromalidae Moderate
5- Eurytoma morio Bohem. Eurytomidae  Low

6- Eurytoma sp. Eurytomidae  Low

7- Cephalonomia mycetophila Kieff. Bethylidae High

8- Dendrosoter protuberans Nees.  Braconidae  Moderate

2-Ecological studies

Seasonal fluctuations of the most common
parasitoid species (R. maculatus and C. mycetophila)
were conducted in Fayoum Governorate during
the two successive years of study; 2006 and 2007
(Table 2).

Season 2006

As shown in Table (2), parasitoids activity
occurred during the period extended from April 1* to
Dec. 1" (After a month from appearance of the
beetle, S. amygdali). Total numbers of the two
obtained parasitoids began with 4 adults/10 cutting
branches on April 1* (16.5 min. temp., 28.9 max.
temp. and 56.8 % RH), followed by gradual increase
to record the first peak (33 individuls/10 cutting
branches) on May 2" The population fluctuated
to record two other peaks, 30.0 and
47.5 individuals/10 cutting branches on July 1* and
Oct. 1%, respectively. After that, the population
decreased gradually until the end of December.

Season 2007

As shown in Table (2), populations of the two
parasitoid species took the same trend of season
2006, i.e., the parasitoid species began to appear
during April until Nov. thereafter; the populations
fluctuated to record few counts. Three peaks were
recorded in May, July and Oct. (11.0, 26.0 and 24.0
individuals /10 cutting branches, respectively).

Generally, the relationship between the populations
of S. amygdali parasitoids and climatic factors (min.
temp., max. temp. and percentage of relative
humidity) were insignificant during 2006 year.
While r values with min and max. temp. were
significant (r = 0.79" and 0.80™, respectively)
but insignificant with relative humidity in 2007
(Table 2).

The above mentioned results agree with those
obtained by Abd-Allah (1978), Abd-El-Latif (1995)
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species, Rhaphitelus mdculatus and Cephalonomia

mycetophila emerged from S. amygdali per 10 cutting branches of apricot at Fayoum Governorate during

the two seasons 2006 and 2007.

Year 2006 2007
Mean no. of Climatic factors Mean no. of Climatic factors
Month emerged Mean Temp. Mean emerged Mean Temp Mean
parasitoids Min. Max. RH % parasitoids Min. Max. RH%
Jan. 0.0 9.0 18.8 58.2 0.0 7.0 18.7 62.5
Feb. 0.0 9.7 21.8 53.6 0.0 7.0 19.8 57.5
March 0.0 114 26.3 55.1 0.0 7.9 19.6 55.0
April 4.0 16.5 28.9 56.8 4.0 104 26.2 51.0
May 33.0 16.1 31.8 51.3 11.0 14.1 337 4.1
Jun 11.0 17.7 37.1 52.5 6.5 19.3 343 52.1
Jul. 30.0 21.7 374 520 26.5 20.5 374 52.5
Aug. 6.5 25.1 39.4 52.0 23.5 204 38.0 50.5
Sep. 335 20.9 343 57.6 7.0 21.1 36.0 53.0
Oct. 47.5 19.0 31.3 55.5 24.5 19.1 33.1 53.6
Nov. 14.5 17.6 26.2 ‘' 56.0 12.5 14.2 30.0 53.1
Dec. 4.5 10.2 21.7 61.5 00 8.0 219 533
R= 0.55 0.50 -0.24 0.79%* 0.80** -0.39

and Abd-El-Ghany (2002) in Egypt, and Campos
and Gonzalez (1990) in Spain, who mentioned
that the populations of these parasitoid species
occurred after two months from the pest

Table (3): Means+S.E., range of adult longevity and
egg laying potential of R. maculatus and C.
mycetophila under the laboratory conditions (25

appearance and recorded three peaks throughout the
season.

+1°C and 65+£5% RH).

Concerning the activity periods, present results

differed than those obtained by Mendel and

Gurevitz, 1985 in Israel (6 generations), Michalski,

1976 in Poland (reported that the adults of R.

Species
Parameter R. maculatus C. mycetophila
Pre- oviposition (days) 3.00+ 001 34) 3.9 +0.12 (3-4)
Oviposition 12.6+0.12(10-17) 11.0 +0.13 (6-17) -~
Post- oviposition 19+011(13) 3.9 +0.11 (2-7)
Adult longevity @ 186+ 0.19 (14-24) 18.7 + 0.17(15-22)
Adult fongevity & 124+ 020 (8-17) 14.1 + 0.18(11-20)

maculatus had two emergence peaks in late July and

Total deposited eggy/Q ~ 29.2+0.26 (1648) 21.4 + 0.27 (10-46)

late August) and Khalil, 2005 in Egypt who recorded

Number of eggs/day/female  2.17+0.16(13-3) 2.10+0.19 (1.3-2.7)

(7 generations).
3-Biological studies

Biological studies were carried out under the
laboratory conditions (25 + 1'C and 65 = 5 % RH)
on prepupal stage of S. amygdali.

1- The parasitoid species, R. maculates

Durations of immature stages

Durations of egg, larva and pupa were 2.40 + 0.10
(24), 9.30 + 0.16 (7-13) and 9.10 + 0.13 (7-12)
days, respectively. Total period of immature
stages ranged between 17 and 27 days, with
average of 20.80 + 0.15 days. Sex ratio was
4 females: 1 male. The pupae of this parasitoid had
no cocoons.

Adult Stage ,

As shown in Table (3), females of the pteromalid
R. maculatus laid the first egg after 3-4 days from
emergence. Ovipositional period ranged between
10 and 17 days, with a mean number of-
29.2 eggs/female (the daily number of eggs averaged
2.17 % 0.16). Longevity of female was longer
{18.6 days) than that of male (12.4 days).

In this respect, Campos and Gonzalez (1990)
reared the parasitoid, R. maculatus on S. amygdali
under the laboratory conditions of (22 + 2 'C & 60 =
5 % RH). They found that the average longevities of
males and females were 14.95 and 15.57 days,
respectively, while the average fecundity was 44.5
eggs / female. Under these conditions R. maculatus
completed its life cycle in 17 — 18 days. Michalski,
1976 found that the sex ratio of male to female was
1.0: 4.2. :

2- The parasitoid species, C. mycetophila

~ Biological studies on the parasitoid took the same
trend as R. maculatus, but the larvae pupated in
small white cocoons beside the host. Previous
studies on the biology of this parasitoid species are
rare or nil.

Durations of immature stages

Incubation period of eggs ranged between 2 and
3 days, with an average of 2.40 days. Hatchability
was 100%. Larvae of the bethylid, C. mycetophila
were recorded as ectoparasitoid on prepupal stage.
The duration of larval stage ranged between 7 and
10 days (averaged 7.70+0.13 days). Highest
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mortality rate was recorded in 1* and 2™ larval
instars. Pupal stage lasted 7.93 + 0.22 days.

Adult Stage

Data in Table (3) demonstrate that the pre-
ovipositional, ovipositional and post-ovipositional
periods were 3.90 + 0.12, 11.00 = 0.13 and
3.90 + 0.11 days, respectively. Female longevity was
longer (18.70 days) than that of male (14.10 days).
The mean total deposited eggs/Q was
21.40 + 0.27eggs. The mean number of eggs /day/ @
was 2.10 £ 0.19.
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