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The aim of this study was to evaluate the biological control potenti&cofellista
caerulea (Fonscolanbe)) (Hymenoptera: Pteromalidae) against the hemisphe
scale,Saissetia coffea@NValker) (Hemiptera: Coccidae) on oliv®lgéa europaed..)

by mass rearing and augmentative releases of this natural enemy duringterto!
field study in Egypt. A studyvas conducted to evaluate biocontrol potential of

pest by augmentation with a parasitdd,caeruleaThis species was mass reared i
monthly releases were made in fields of olive during each of 11 consecutive
(2002-2011). About 339045 and 3850S. caeruleavere released in fields inBrish

and Northern Coast locations in Egypt on olive which was naturally infest&i

coffeae.Populations of the natural enemy and parasitism were much higher ir
plots where releases were made as @By with where no releases were made.

maximum rate of parasitism reached 87.5% (84.5%Sbycaerules in the field
treatment where releases were made, while parasitism peaked at 46.2 % wi
releases were made. The populatiorBotaeruleavas sigificantly correlated with
the population the whitefly during the field season. Additional parasitism we
natural infestations by Rates of parasitism ofGnccophagus scutellarié@alman)
(Hymenoptera: Aphelinidae), Microterflavus(Howard) in EtArish andVietaphycus
helvolus(Compere) andV. lounsburyi(Howard) in Northern CoagHymenoptera:
Encyrtidae). These observations enhance the understanding of the usefulnes:
natural enemy after augmentation in the field.

© 2017 Shaaban AbdRabou All rights reserved.

Introduction

ecently, the hemispherica scale,

Saissetia coffea€Walker) (Hemiptera:

Coccidae) has become a serious and
drastic pest of olive trees in Egypt. It is like any
soft scales excrete honeydew, a sweet, sticky
liquid produced by insects that ingest large
guantities of plant sap. Sganould is an unsightly
fungus that is often associated with scale
infestation. The mould grows on the excretions

direct damage to the trees but can cause a
significant reduction in photosynthesis by
blocking sunlight from the leavesScutellista
caerulea (Fonscolombe) (Hymenoptera:
Pteromalidae) is a well known cosmopolitan
parasitoid of soft scales, which larvae usually
develop as an eggredator feeding onhe eggs
beneath the scale body Saad et al. (1977), Jadhav
& Ajri (1981,1984), Ibrahim (1984, 1988), Ehler

(honey dew) produced by the scale insects as they (1989), Ragab (1995), Abdabou (2011). It is an
feed on the tree. The fungus does not cause any egg parasitoid of many coccids, including the
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hemispherical scales. coffeadbrahim (1984) ,
Abd-Rabou (2011) . The parasitoid. caerulea
has been used widely in the biological control of
olive scaleskEl-Minshaway et al.(1978), Luck
(1981).1t is the most important enemy attackiig
coffeaein Egypt EMinshawy & Saad (1977),
Abd-Raou (2006). Many @&yptian workers
recorded this parasitoid associated with different
soft scale species in different locations, e.g.
Priesner and Hosny (1940),-HMlinshawy & Saad
(1977), AbouElkair (1999), AbdRabou
(2001a,b,c, 2004, 2006) , AlRabou & Hafez
(2001). Thisparasitoid was recorded for the first
time in Egypt by Priesner & Hosny (1940)
associated withiVaxiella mimosagSignoret)on
Acacia niloticg Albizzia lebbekFicus carica also
Parasaissetia nigrgNietner) onFicus sycamorus
andS. coffea®n olive in Lower and Upper Egypt.
Abou-Elkair (1999), AbdRabou (2001b, c¢)
recorded this parasitoid associated Vticoffeae,
Saissetia oleae (Olivier) and Ceroplastes
floridensis Comstock, AbotElkair (1999)
recorded S. caruleaeassociated with different
species ofoft scale insects in Alexandria. Als®.
caruleae was recorded attackin@€. floridensis
infested citrus trees in Beheira governorate -Abd
Rabou (2001c). This parasitoidas reared from
Kilifia acuminata(Signoret) (AbdRabou &Hafez
(2001).Abd-Rabou (208) recorded this parasitoid
in olive groves infested wit®. oleae Later Abd
Rabou (2006) recorded this parasitoid associated
with K. acuminata, C.floridensis, P. nigra, S.
coffeaeand S. oleae Abd-Rabou 2011 recorded
this parasitoid associated with 8espes of soft
scale insects in 9 governorates in Egypt.

Its efficiency in controlling soft scale insects have
been attracted many workers of the world, on
Ceroplastes ruscL. in Jordan Awamleh et al.
(2009), Ceroplastes sinens{®el Guercio) in
GreeceéStathas et al. (20033%. coffeaén Egypt EF
Minshawy & Saad (1977) , AbRabou (2006) S.
oleaein Greece , Spain , Turkey, USA Canard &
Laudeho (1977), Tena et al. (2008) , Lampson
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&Morse (1992),Tuncyurek & Oncler (1974),
respectively.

The aim of this wrk is to study the biological

control ofS. coffeaenfested olive trees in different
locations in Egypby augmentation, releasing and
evaluation of the parasitoi®, caerulea.

Materials and Methods

Potato sprouts was used to mass Bacaerulea

on S coffeae (According to the method of
Blumberg & Swirski (1977). Approximately
676,695 adults of this parasitoid were released
(Table 1 & 2) in ElArish and Northern Coast
regions in Egypt in a fields of olive which were
naturally infested witlS. coffeaeReleases were
made during each of 11 consecutive years (2001
2011). From 30, 2500 to 31,170 parasitoids were
released each year. Within a given year, similar
numbers of parasitoids were released each month.
The parasitoids were released as adults from
cortainers (vials or cups) which were attached to
olive trees. One container of-1@ parasitoids was
released per tree by allowing parasitoids to fly or
walk from the containers. Half of the field was
used as a control and no release was made in this
field plot. Each plot was approximately 0.21
hectares.

Evaluations of released parasitoid individuals
were assessed through either rearing or dissection
of recovered samples. Cardboard containers, 0.5
liter with ventilated tops, were utilized to hold
samples fortwo weeks at 22 9 e C. Thi s
achieved by holding 500 olive leaves in each
container. All materials found at the bottom of the
rearing containers were examined for dead &lult
coffeaeand associated parasitoids. The parasitoids
were identified by compa&on with voucher
specimens. Leaf samples were collected at the
beginning of every month from January to
December in 2002011.
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Table 1: Total numbers of the adult parasitp&tutellista caeruleaeleased in different fields of olive inEl
Arish region in Egypt during each year from 2001 to 2011

Year | Number of releasedScutellista caeruleandividuals by Sassetia coffeae

Months

Jan. |Feb. |March [April |May |June |July |Aug. |Sep. |Oct. |Nov. |Dec. | Total

2001 | 2650 | 2555|2530 |2590 |2540 | 2500 | 2515 | 2580 | 2600 | 2665 | 2550 | 2525 | 30800

2002 | 2555 (2510|2515 |2730 | 2650 | 2510 | 2525|2680 | 2620 | 2610 | 2530 | 2550 | 30985

2003 | 2500 | 2520 | 2525 |2690 | 2555|2620 | 2520 | 2510 | 2510 | 2565 | 2610 | 2610 | 30735

2004 | 2660 | 2550 | 2510 |2515 |2530 |2610 | 2530 | 2720 | 2540 | 2615 | 2600 | 2620 | 31000

2005 | 2510 | 2610 | 2610 |2580 |2520 | 2580 | 2555 | 2510 | 2510 | 2540 | 2610 | 2550 | 30685

2006 | 2550 | 2520 | 2540 |2690 |2530 | 2520 | 2535 | 2520 | 2540 | 2525 | 2620 | 2575 | 30665

2007 | 2525 | 2515|2510 |2710 |2520 | 2525|2625 | 2530 | 2550 | 2545 | 2610 | 2640 | 30805

2008 | 2550 | 2640 | 2725 | 2555 |2510 2610 | 2540 | 2625 | 2550 | 2615 | 2640 | 2610 | 31170

2009 | 2515|2510 | 2545 |2575 |2530 | 2655 | 2630 | 2545 | 2510 | 2530 | 2555 | 2540 | 30640

2010 | 2610 | 2500 | 2510 |2530 |2510 | 2510 | 2540 | 2560 | 2620 | 2545 | 2540 | 2560 | 30535

2011 | 2550 | 2640 | 2555 |2560 |2610 | 2700 | 2620 | 2530 | 2630 | 2510 | 2580 | 2540 | 31025

Table 2: Total numbers of the adult parasito&tutellista caeruleseleased in differerftelds of olive in
Northern Coast region in Egypt during each year from 2001 to 2011

Year | Number of releasedScutellista caeruleandividuals by Sassetia coffeae

Months

Jan. |Feb. [|March |April |May [June |July |Aug. |Sep. |Oct. |Nov. |Dec. |Total

2001 | 2555 | 2520 | 2550 | 2555 | 2530 | 2580 | 2510 | 2520 | 2630 | 2510 | 2530 | 2550 | 30540

2002 | 2510 | 2530 | 2545 | 2540 | 2550 | 2560 | 2500 | 2600 | 2620 | 2510 [ 2580 | 2590 | 30635

2003 | 2520 | 2630 | 2550 | 2505 | 2530 |2625 | 2515 | 2610 | 2510 | 2505 | 2540 | 2630 | 30670

2004 | 2540 | 2540 | 2560 2610 | 2555 |2530 | 2640 | 2600 | 2540 | 2635 | 2650 | 2645 | 31045

2005 | 2630 | 2630 | 2530 2530 [2530 |2510 | 2525 | 2510 | 2540 | 2500 [ 2510 | 2530 | 30475

2006 | 2620 | 2540 | 2580 | 2540 | 2555 |2500 | 2630 | 2520 | 2500 | 2500 | 2610 | 2555 | 30650

2007 | 2540 | 2550 | 2540 2630 | 2620 | 2510 | 2550 | 2530 | 2560 | 2520 | 2640 | 2530 | 30720

2008 | 2510 | 2550 | 2630 2650 [2580 | 2640 | 2550 | 2625 | 2540 | 2525 | 2535 | 2530 | 30865

2009 | 2550 | 2550 | 2550 | 2550 |2560 | 2600 | 2500 | 2545 | 2550 | 2540 | 2515 | 2510 | 30520

2010 | 2530 | 2580 | 2570 | 2540 | 2550 | 2530 | 2600 | 2560 | 2520 | 2530 | 2510 | 2500 | 30250

2011 | 2610 | 2540 | 2615 | 2530 | 2555 |2540 | 2580 | 2720 | 2560 | 2680 | 2530 | 2550 | 31010
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The samples were taken after each monthly
release. For each month of sampling, 100 trees
were sampled in the parasitoid releg@dot and 50
trees were sampled in the control plot.

Rates of parasitism of byoccophagus scutellaris
(Dalman) andMicroterys flavus(Howard) in E}
Arish andMetaphycus helvolU€ompere) andi.
lounsburyi (Howard) in Northern Coast in these
samples wereecorded and reported to provide
comparisons with release 8f caeruleaPercent
parasitism was defined as: Percent parasitism =
[number of prepupae, pupae, and adult parasitoids
/ (number ofS. coffeagexcluding eggs and first
nymphal instars + numbef prepupae, pupae, and
adult parasitoids)] x 100. Some time was expected
to elapse before the maximal level of impact from
these parasitoids could be observed on the target
pest.

S. coffeaecounts for the control plots were
combined, andS. coffeaecountsfor the insect
release plots were combined. The data on
percentage of parasitism was analyzed by simple
correlation, regression and ANOVA and the means
were compared by L.S.D. test at 0.01 levels using
the Statistical Analysis System SAS Institute
(1989).

Results

The release of approximately76,695 adult S.
caeruleain the fields on olive resulted in elevated
parasitism by this species for each year from 2001
to 2011 as compared wit
wherein no releases were made (Figurds. The
maximum rate of parasitism [&. caeruleg89.6

and 84.6%) was attained in October 2011 in the
release plot in EArish and Northern Coast,
respectively. The other species of parasitoi® of
coffeaethat were collected in the samples w€re
scutelaris and M. flavus in El-Arish and M.
helvolus and M. lounsburyiin Northern Coast.
Parasitism gradually increased in June and peaked
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during October of each year, but was also high in
September and November of each year. The peak
in parasitism was due tadher populations o§.
caeruleain the field.

Generally, the simple correlation coefficient (in
release plots) betwedhe parasitoidS. caerulea
and the othersC. scutellaris (Dalman) and
Microterys flavus (Howard) in E}Arish and
Metaphycus helvolus (Compered) and M.
lounsburyl (Howard) in Northern Coasbn the
number ofS.coffea®n oliveplantsin El-Arish and
Northern Coastegions during 2002011 years
was significantly and highly significant positive,
where "r" ranged between 0.71&0.90 and 0.89
&0.70in Northern Coast and Hrish. In addition,
the partial regression (in release plots) betviken
parasitoidS. caeruleand the other€. scutellaris
(Dalman) andMicroterys flavus(Howard) in Ef
Arish andMetaphycus helvolufCompered) and
M. loursburyl (Howard) in Northern Coasin the
number ofS. coffeaen olive plantsin El-Arish
and Northern Coastegions during 20012001
years wassignificant, where "b" ranged between
0.51 &0.96 and 0.52 &0.97 (Table 3,4).

In the field plot where no releas&ere made, the
maximum rate of parasitism for a given year
ranged from 8.5 to 19.8% during the -ydar
period (Figures ¥). Nevertheless, a similar trend
was observedThe simple correlation coefficient
(in no release plots) betweethe natural
parasitads on the number db. coffeaeon olive
plants in El-Arish and Northern Coast regions
E'unn 20012011 r}/ears w|a$|gfn|f|canltllyda,nd ol
ighly S|gn|f|cant posmve where ranged
between 0.66 &0.93 and 0.77 & 0.92. In addition,
the partial regression (in melease plots) between
the parasitoids on the number of tBecoffeaen
olive plants was significant, where "b" ranged
between 0.62 &0.91 and 0.70 & 0.85 (Table 3,4).

Peak parasitism was less than 50% over each of the
first 7 years, while it peaked tover 50% in each
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Table 3: Simple correlation and regression coefficient of three parasitSitig€llista caerulea, Coccophagus
scutellarisandMicroterys flavu¥ on the population dbassetia coffeagn olive trees in EArish Governorate
during 20012011.

Simple correlation and regression
Season Factor Aro fibo
Release No release Release No release

Scutellista caerulea | 0.87*** 0.89*** 0.76** 0.80***
2001 Coccophagus 0.19% 0.94% 0.62* 0.93%

scutellaris

Microterys flavus 0.18** 0.80** 0.75* 0.77*

Scutellista caerulea | 0.86*** 0.90*** 0.74** 0.82%**
2002 Coccophagus 0.19% 0.95% 0.65* 0.93%

scutellaris

Microterys flavus 0.79** 0.80** 0.69** 0.81***

Scutellista caerulea | 0.81** 0.77** 0.65** 0.70**
2003 Coccophagus 0.80%* 097+ 0.65* 097+

scutellaris

Microterys flavus 0.73** 0.90*** 0.53* 0.86***

Scutellista caerulea | 0.87*** 0.90*** 0.90*** 0.81***
2004 Coccophagus 0.74% 0.93%+ 0.56* 0.88+

scutellaris

Microterys flavus 0.71* 0.81* 0.50* 0.79%**

Scutellistacaerulea 0.89*** 0.84*** 0.93*** 0.72**
2005 Coccophagus 0.71% 091+ 0.51* 0.89%

scutellaris

Microterys flavus 0.72** 0.65* 0.52* 0.64**

Scutellista caerulea | 0.89*** 0.91%** 0.97*** 0.83***
2006 Coccophagus 0.0 0.88%+ 0.0 0.86%+

scutellaris

Microterys flavus 0.74** 0.66* 0.57* 0.48ns

Scutellista caerulea | 0.84** 0.92%** 0.85*** 0.85***
2007 Coccophagus 0.0 0.83% 0.0 0.73%

scutellaris

Microterys flavus 0.66* 0.89*** 0.44ns 0.91***

Scutellista caerulea | 0.74** 0.89*** 0.91*** 0.79***
2008 Coccophagus 0.0 0,92+ 0.0 0.95%+

scutellaris

Microterys flavus 0.40ns 0.82%** 0.19ns 0.79%**

Scutellista caerulea | 0.70* 0.90%** 0.52* 0.81***
2009 Coccophagus 0.0 0.90% 0.0 0.7+

scutellaris

Microterys flavus 0.04ns 0.87*** 0.13ns 0.80***

Scutellista caerulea | 0.82*** 0.89*** 0.86*** 0.81***
2010 Coccophagus 0.0 0.69* 0.0 0.59*

scutellaris

Microterys flavus 0.26ns 0.81** 0.41ns 0.75**

Scutellista caerulea | 0.40ns 0.89*** 0.19ns 0.80***
2011 Coccophagus 0.0 0.94%+ 0.0 0.93%*

scutellaris

Microterys flavus 0.22ns 0.84*** 0.10ns 0.80***
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Table 4: Simple correlation and regression coefficient of three parasitSitigé€llista caerulea, Metaphycus helvolu
and Metaphycus lounsbujyon the population obassetia coffea@n olve trees in Northern Coast Governorate
during 20012011.

Simple correlation and regression
Season Factor Ar o fibod
Release No release Release No release
Scutellista caerulea | 0.85*** 0.93*** 0.72* 0.91%**
Metaphycus helvolus | 0.82*** 0.85** 0.68** 0.74**
2001 Metaphycus
phyct 0.77* 0.82** 0.66** 0.76**
lounsburyi
Scutellista caerulea | 0.86*** 0.93*** 0.74* 0.90%**
Metaphycus helvolus | 0.78** 0.91*** 0.61* 0.87***
2002 Metaphycus
phyct 0.82** 0.85*** 0.74* 0.78*
lounsburyi
Scutellista caeruta 0.83*** 0.89*** 0.69** 0.81***
2003 Metaphycus helvolus | 0.77** 0.78** 0.61* 0.61*
Metaphycus 0.59* 0.68* 0.35ns 0.85*
lounsburyi
Scutellista caerulea | 0.89*** 0.85%** 0.94*** 0.73**
2004 Metaphycus helvolus | 0.87*** 0.75** 0.78*** 0.60*
Metaphycus 0.40ns 0.77% 0.30ns 0.61*
lounsburyi
Scutellista caerulea | 0.90*** 0.83%** 0.91*** 0.76**
2005 Metaphycus helvolus | 0.66* 0.78** 0.94*** 0.62*
Metaphycus 0.69% 0.74%* 0.48ns 0.56*
lounsburyi
Scutellista caerulea | 0.87*** 0.80** 0.96*** 0.69**
2006 Metaghycus helvolus | 0.52ns 0.59* 0.93*** 0.45ns
Metaphycus 0.69* 0.66* 0.52* 0.48*
lounsburyi
Scutellista caerulea | 0.89*** 0.78* 0.92%** 0.71*
2007 Metaphycus helvolus | 0.58* 0.77** 0.90*** 0.60*
Metaphycus 0.59* 0.73% 0.35ns 0.76%
lounsburyi
Sautellista caerulea 0.76** 0.73* 0.67** 0.62*
2008 Metaphycus helvolus | 0.32ns 0.62* 0.86*** 0.57*
Metaphycus 0.54ns 0.61* 0.35ns 0.59*
lounsburyi
Scutellista caerulea | 0.71** 0.75* 0.51* 0.69**
2009 Metaphycus helvolus | 0.14ns 0.70* 0.47ns 0.62*
Metaphyus 0.48ns 0.63* 0.39ns 0.57
lounsburyi
Scutellista caerulea | 0.55ns 0.70* 0.30ns 0.76**
Metaphycus helvolus | 0.07ns 0.63* 0.12ns 0.61*
2010 Metaphycus
phy . 0.34ns 0.56ns 0.25ns 0.47ns
lounsburyi
Scutellista caerulea | 0.44ns 0.66* 0.23ns 0.73**
Metaphycus helvolus | 0.08ns 0.67* 0.019ns 0.63*
2011 Metaphycus
phy . 0.32ns 0.058ns 0.24ns 0.14ns
lounsburyi

*Slight difference

**Significant difference ***Highly significant difference
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Figure 2: Mean number oSassetia coffea@nd its parasitoidéScutellista caeruleaetaphycus flavys
Coccophagus scutellajign olive trees in EArish Governorate during 20e80011.
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Figure 3: Mean number ofSassetia coffeaand its parasitoidsScutellista caerulea, Metaphyct
helvolusandMetaphycus lounsburyon olive trees in Northern Coast Governorate during Z0b.



