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Flight of White Peach Scale, Pseudaulacaspis pentagona, Males
and Time of Crawler Appearance in Northern Greece'

D.S. KYPARISSOUDAS

Regional Centre of Plant Protection & Quality Control,
G R-546 26 Thessaloniki, Greece

ABSTRACT

The seasonal flight of white peach scale (WPS), Pseudaulacaspis pentagona Targioni-Toz-
zetti, males was studied during 1989, 1990 and 1991 in a peach orchard of Central Mace-
donia in Northern Greece by sex pheromone trapping. Three periods of male flight activi-
ty (mid-May to late June, mid-July to late August and early September to early Novem-
ber) were recorded annually. These flights correlated with three periods of crawler emer-
gence (late June to early August, second ten days of August to third ten days of Septem-

ber, and mid-April to early May

late May to early June of the next year). The first two

periods of crawler activity came approximately 33 and 27 days after the beginning of the
two first periods of male flight, respectively, while the crawlers corresponding to the third
male flight emerged approximately 15 days after the deposition of the first spring eggs.

Introduction

The white peach scale (WPS), Pseudaulacaspis
pentagona Targioni-Tozzetti (Homoptera: Dia-
spididae), is a key pest in peach orchards of
Northern Greece. It was first recorded in Cen-
tral Greece in 1960 and it has been found in
many locations throughout the country ever
since (Paloukis and Mentzelos 1971, Paloukis
1979). The phenology of the scale has been stu-
died in peach orchards of Central Macedonia,
using sampling methods (Paloukis and Mentze-
los 1971, Paloukis 1983), The identification
and synthesis of the WPS sex pheromone (Hea-
Ith et al. 1979, Heath et al. 1980, Einhorn et al.
1983) offered the possibility of developing phe-
romone trapping techniques for male WPS.
Pheromone traps have been used to monitor
male adult flight activity (Bénassy et al. 1983,
Cravedi and Molinari 1988, Nicolas and Bonet
1992). Male flight has been used to forecast
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emergence of crawlers and their control by deter-
mining timely applications (Bénassy et al. 1983).

The objective of the present work was to stu-
dy the flight activity of WPS males by sex phe-
romone trapping, to monitor seasonal crawler
activity by a sampling method, and to examine
the possible relationship between male appea-
rance and crawler emergence in a peach orchard
of Central Macedonia in Northern Greece.

Material and Methods

Male flight activity and crawler appearance were
studied for three years (1989-1991) and during the
spring of 1992 in an untreated 0.8 ha peach or-
chard, in Krya Vryssi, Central Macedonia.

Adult males were monitored from May to mid-
November using standard WPS pheromone «Trap-
test-S» traps (Gruppo Montedison, Farmoplant
S.P.A. Piazza Republica 14/16, 2014 Milano, Ita-
lia). In early May three pheromone traps were pla-
ced 1.8-2.0 m above the ground in the north-east
side of the trees. Trap catches were recorded two or
three times per week and attractive caps were repla-
ced every four weeks. WPS males were counted in
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the lab under a dissecting microscope where traps
were transferred.

Seasonal crawler activity was determined by
samplings (Bobb et al. 1973, Paloukis 1983) made
once or twice per week from early April through
September. On each observation date, scale-infes-
ted twings. about 30 e¢m long. were collected and
ca. 150 live scales examined in the laboratory. Data
were recorded on the egg deposition and egg hat-
ching timing,.

To estimate the relationship between first appea-
rance of the males in the first and second flight, and
the corresponding first crawler emergence two te-
chniques were used: pheromone traps and direct
observation. Trap observations were taken daily
from the installations of the traps to the first male
catches. For this purpose in the experimental or-
chard three pheromone «Traptest-S» traps were
placed. First crawler emergence was detected by ca-
reful visual observations starting 22-25 days after
the onset of male flight and repeated at two or three
day intervals in selected peach trees.

Results and Discussion

The seasonal WPS male flight is shown in Fig.
1A. Three almost discrete flights were recorded
in each year. The first flight began in mid-May
to early June and continued for 6 weeks. The se-
cond flight - lasting for 6 weeks — appeared in
the middle of July, while the third one occurred
in early September and continued until late Oc-
tober - early November. In 1989 and 1990 the
Ist flight was followed by a 2-week period with
no male activity, while in 1991 the Ist and 2nd
flights overlapped. Furthermore, in all years the
2nd and 3rd flights partly overlapped and the

|

ﬂ.uoa‘

Peseudaulacaspis pantagona

KErya-Vryssi

males/week/t

trap captures of both flights were progressively
higher than those of the 1st one.

It is evident from the Fig. 1B that there were
three distinct periods of crawler appearance, as
was also reported by Paloukis (1983) under si-
milar conditions. Emergence of crawlers, corre-
sponding to the lst male flight of the year, be-
gan approximately in the last part of June and
continued for 4 weeks. Emergence of crawlers,
corresponding to the second flight, started in
the second ten days of August and continued
until mid-to late September. The crawlers, cor-
responding to the third male flight. emerged
from mid-April to early May of the following
year, These last crawlers derive from eggs laid in
the spring by females mated during the previous
fall (Paloukis and Mentzelos 1971). Their acti-
vity lasts approximately 6 weeks known as the
first generation of the year.

The first crawlers emerged approximately 33
to 27 days after the beginning of the first and se-
cond male flight, respectively (Table 1). Based
on this information it is possible to forecast the
appearance of crawlers by sex pheromone trap-
ping of the males. This technique can not be
used to forecast the emergence of the first gene-
ration crawler of the year (mid-April to early
June), because these crawlers derive from eggs
laid in the spring by females mated during the
previous fall (3rd male flight). The above fore-
cast may be possible to be based on the relation-
ship between the deposition of the first spring
eggs, as a biofix, and the first crawler emergen-
ce. This can be justified by our 4-year observa-
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FIG. 1. 1989-1991 (A): White peach scale adult male flight activity, 1989-1991: 1B. white peach scale crawler

appearance in 1989-1992 (B) in Krya Vryssi, Northern Greece.
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TABLE 1. Appearance dates and time elapsed from first male flight to first crawler emergence,

Krya-Vryssi, 1989, 1990, 1991 and 1992.

Period
Appearance date from Ist male to 1st crawler

Male flight 1st male Ist crawler Days
First 21 May 1989 27 June 1989 37
15 May 1990 20 June 1990 35
6 June 1991 7 July 1991 30
25 May 1992 25 June 1992 31
Average 33
Second 21 July 1989 19 August 1989 28
14 July 1990 10 August 1990 26
29 July 1991 24 August 1991 25
21 July1992 19 August 1992 28
Average 27

tions made in the experimental peach orchard
showing that the crawler emergence occurs ap-
proximately 15 days after the deposition of the
first spring eggs (Table 2).

The present study showed that pheromone
traps can be used to accurately monitor flight
activity of male WPS and to identify discrete ge-
neration of the scale under field conditions. Fo-
recasting the emergence of the 2nd and 3rd ge-
neration crawlers of the year is essential in ti-
ming application of chemicals against the im-
mature stages of scale, under conditions prevai-
ling in Northern Greece.

Acknowledgement
Appreciation is expressed to Prof. E. Tremblay

University of Naples, ltaly, for his usctul sugge-
stions and criticism on the text and to N. Niklis
for his assistance with laboratory work. This re-
search was supported in part by the National
Program of Agricultural Forecasting System of
the Ministry of Agriculture.

References

Bénassy, C., H. Bianchi and J. Einhorn. 1983. La coche-
nille du mirier en vergers de péchers: perspectives
nouvelles de lutte. Phytoma 351: 28-30.

Bobb, M.L., J.LA. Weidhaas, Jr,, and L.F. Ponton. 1973.
White peach scale: Life history and control studies. J.
Econ. Entomol, 66: 1290-1292.

Cravedi, P.. and F. Molinari, 1988. Impiego del feromone
sessuale di synthesi per la cattura dei maschi di Pseu-
daulacaspis  pentacong (Targioni-Tozzeti) (Homopte-

TABLE 2. Egg deposition, crawler emergence dates, and elapsed time from first egg deposition to

first crawler emergence, Krya-Vryssi, 1989-1992.

Period
Dates' from Ist egg to Ist crawler
Year Ist egg Ist crawler Days
1989 31 March 14 April 14
1990 30 March 12 April 13
1991 15 April 4 May 18
1992 11 April 26 April 15
Average 15

' From mid-March 150 mated females were examined in the lab twice of three times every week.



24 ENTOMOLOGIA HELLENICA Vol. 10 (December 1992)

ra: Diaspididae). Atti XV Congr. Naz. Ital. Entomol.,
L'Aquila, 1988; 933-938,
Einhorn, J., H. Bianchi and C. Benassy. 1983. Combined

Paloukis, S. 1983, Studies on the bioecology and chemical
control of scale insect pests of pome and stone fruit
trees in Northern Greece. Proc. X Intern. Symp. on

Entomofaunistics, Central Europe, Budapest, 15-20
Aug. 1983, p. 353-357.

Paloukis, §., and 1. Mentzelos. 1971. Contribution a I'étu-
de de la bio-écologie et de la lutte de Pseudaulacaspis
( Diaspis) pentagona Targ. (Homoptera: Diaspididae)
ennemi du pécher en Macedoine Centrale (Gréce),
Station de Récherche pour la Protection des Plantes,
Thessalonique, Gréce, Bull. 1, 38 pp.

effects of two pheromonal components on the male se-
xual behavior of a diaspidid coccid, Pseudaulacaspis
pentagona Targ. (Homoptera: Diaspididae). C.R.
Acad. Sc. Serie 111, 296: 861-862.

Heath, R.R., R.E. Doolittle, P.E. Sonnet and J.H. Tum-
linson. 1980. Sex pheromone of the white peach scale:
Highly stereoselective synthesis of the stereoisomers
of pentagonal propionate. J. Org. Chem. 45:
2910-2912.

Heath, R.R., R. McLaughlin, J.H. Tumlinson, T.R.
Ashley and R.E. Doolittle. 1979. Identification of the
white peach scale sex pheromone. J. Chem. Ecology 6:
941-953.

Nicolas, J. and E. Bonet. 1992. Biologie et strategie de lut-
te contre la cochenille blanche du pécher (P. pentago-
na). Adaha, Bull. inf. tech. 22-24: 76-79.

Paloukis, S. 1979. The most Important Scale Insects of
Fruit Trees in Northern Greece, Thessaloniki, 148
P.P. (in Greek).

KEY WORDS: Pseudaulacaspis pentagona, Phero-
mone, Monitoring.

IItfjon Ttov Agoevirav xa Epgavion tov Egrovoav tov
Pseudaulacaspis pentagona otn Bégera EALada

AZ. KYTIAPIZZOYAAZ

Heorpepetaxo Kévroo Ipoaraoias Pvtav & [ootixot EAéyyov Oealvixng
T.0. 14516, 546 26 Ocooalovixy

HEPIAHWH

Mehéreg mov £ywvav mv nepiodo 1989-1991 pe pepopoviréc mayidec oe 0omwEMVE QOdOHRVIAS OTNV
meorox Kovag Botong — MNavvitadv (Kevrpown Maxedovia) £deiEav 6u vrdoyovy rabe xoévo
1pe1g mepiodol Triong Twv apoevirdy Tov Pseudaulacaspis pentagona Targioni-Tozzetti. Ta ap-
OEVIRA TG TOWTNG TToNG epgaviCovion and ta péoa Tov devtéov dexamevinuéoov Tov Maiou
®aw ovveyiCovv v mijon toug péyol To téhog lovviov. H detteon moijon epugoviCetan amé to det-
1e00 deranjuepo tov Iovhiov, evd pa tpitn apyilel vinpic 1o Zemtéufolo ®oL TEAELMVEL 0TS OQYES
Nogppoiov. O aBuds avtds twv nrijoemv ovoygetifeton pe v UmaeEn Toudv Tepddmv (Téhog
Tovviov — apyég Avyotatov, detitepo denanfjpepo Avyototov — téhn Tov 7 10nuépov Tov Zemre -
Potov #aw SevTEQO denramevOijuepo Amothiov — apyég lovviov Tov EMOUEVO YOOVOU) EUPAVIONG
TV EETOVOMmV. To yoovind didomua mov uecohafel amd TV TEWTH UMM TV AOCEVIRMY OTLS
PEQOPOVIHES TTaYTOES HEYOL TNV THEOVOIN TOV TOMTWY EQIMOVTAV elvo ®atd 1.o. 33 xou 27 nuépeg
vt deviten now Toim) negﬂoﬁo g euqadwoﬁg TOUE, QVELOTOLC, EVE OL Egncmoeg ™mg TR Ye-
vedg Euqmvﬁ;mrrm 15 mepimwov nuépes petd mmy swmoﬁsm] TV TODTWV EAQLVEIV avymv Ta otor-
yelor avtd pumopody va yonoworomdoty ya Tov TEocdootopd Tou Xatdiinlov yoovou eqag-
HOYAG TV Yoy emepfdoewy evaviiov toy evtabov otadiov (kuvntd, otabegomomuéva — lov
oradiov, aroua) ®abe YEVEGS TOU RORROELDOVG,
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