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Back-yard medfly is a key factor in area-wide management in
Southern Europe. Data from Attiki Greece, 38° northern latitude

A.P. ECONOMOPOULOS"* AND P. REMPOULAKIS?

YWniversity of Crete, Department of Biology, Greece
*Macquarie University, Department of Biological Sciences, Sydney, Australia

ABSTRACT

A twelve month Mediterranean fruit-fly, medfly, Ceratitis capitata (Wiedemann) (Diptera:
Tephritidae) record was kept in a small back-yard with 8 medfly host-fruit trees in a
neighborhood about 7 km from the center of Athens, from November 2015 till November 2016.
Similar small back-yards exist in the whole area. Large commercial host tree plantations exist
at about 80 km west of Athens, while backyards with fruit trees exist in villages or small towns
in-between. McPhail yellow bottom traps (one per tree) with Biolure (3 separate dispensers of
ammonium acetate, trimethylamine, and putrescine) and a water solution of 1.5% sodium
tetraborate and a few drops of kitchen detergent were used. Traps were examined approximately
every week and water solution renewed. The Biolure dispensers were renewed every 3-4 months.
On the average (medflies per tree-trap per day) 1.4 flies were trapped in November, less than 1
were trapped between December and early May, except mid-April when 1.7 flies were trapped.
From June till October high records were detected. In June-July records up to over 52.7 flies
were observed (highest population peak in the year), while in September-October records up to
34.3 flies were observed (second highest population peak in the year). The sex ratio of trapped
flies was almost always in favor of females, usually between 60-100%. An increase of medfly
catches was always detected following Biolure dispensers renewal. In case Area-wide SIT
applications are considered, the reproductive behavior of released flies in these special
environments must be well investigated.
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pests is a sound strategy both in terms of crop
damage reduction (no continuous re-
infestation) and application cost
(synchronized uniform application over an

Introduction

Area-wide (AW) Integrated Pest
Management (IPM) is an intelligent, complex

and laborious to implement operation which
relies on advanced knowledge of insect pests
and control technologies and increased
managerial efficiency (Klassen 2007).
Nevertheless, the combined AW-IPM is
increasingly suggested especially for mobile
insect pests where management at large scale
is more effective as compared to un-
coordinated field by field control (Hendrichs
etal. 2007). Area-wide management of insect
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extended area). Crop protection results are
achieved faster and last longer. Except for the
prerequisite of an effective control
methodology of low cost, comparable or
lower to insecticides, the second most
important prerequisite is effective isolation of
the treated area to avoid re-infestation. If
possible, effective physical barriers, e.g. sea,
host-tree free mountains or land, are most
wanted. In certain cases, isolation could be
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possibly achieved by treatment of barrier
zones. In the case of the cosmopolitan multi-
host Mediterranean fruit fly, Ceratitis
capitata (Wiedemann) (Diptera:
Tephritidae), unless physical barriers exist,
isolation of treated area is an extremely
difficult task. This is due mainly to the
numerous host-tree back-yards extending
from cities and villages to major commercial
plantations forming thus an uninterrupted
continuum of hosts. This continuity from
back-yards to big host-fruit-tree plantations is
a common standard landscape pattern in
southern Mediterranean Europe. In the
present study the medfly adult population, as
monitored by McPhail Biolure baited traps, is
studied throughout the year in a typical
suburban back-yard with medfly host-fruit
trees just outside Athens, Greece.

Materials and Methods

In Greece, north latitude from 34°48" to
41°45°, the major commercial medfly host
fruit-tree plantations are often found near
cities or villages which have numerous host-
tree backyards (Fig. 1). The same applies

iterranean Europe.

over the whole of Southern Mediterranean
Europe. Often, there is a continuum from
back-yards to major commercial plantations.
Back-yards usually contain several different
medfly host trees, which means continuous
medfly population growth throughout the
year, as compared to commercial plantations
composed of only one host-tree species or
cultivar. No insecticidal treatments are
usually applied in back-yards due to the
immediate  household proximity. The
experimental back-yard used (Figs. 1 and 2)
is located in Papagos municipality, 7 km
north-east of the center of Athens, north
latitude 38°. It contains 8 medfly host trees, 1
pine tree and ornamental plants. The host
trees are: 3 orange (of which the two are
navel oranges and the other an old cultivar of
late maturation with many seeds in the fruit),
2 lemon, 2 mandarin (one with seeds and the
other a seedless cultivar) and a fig tree.
Similar host trees are found in the
neighboring back-yards as well as apricot,
loquat and pomegranate host trees. Plantation
distances are usually very short between trees
or between trees and buildings, with tree
canopies often intermixing.

e

S

Thé suburb shown, Papagos,

is located 7 km from the center of Athens, capital city of Greece. The small experimental back-

yard contains 8 medfly-host fruit trees in total.
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FIG. 2. Partial view of the experimental
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lemon and orange fruit trees, planted at short distances, can be seen.

McPhail yellow bottom traps were suspended
on 12 November 2015 and were inspected
weekly till 23 November 2016, except for the
period December through March when due to
the cold weather and absence of considerable
numbers of adult flies, trap inspection was
conducted less frequently. One trap was
suspended per host tree. Traps were initially
(November 2015) suspended in the 2 navel
and the 2 mandarin trees, in mid-April traps
were also suspended in the 2 lemon and the
orange tree cultivar with seeds, while the trap
in the fig tree was suspended in mid-June, i.e.
about one month before the first figs mature.
The yellow lower part of the trap was filled
with ~250 ml tap-water and a few drops of
kitchen detergent. From June till November
1.5 % borax (sodium tetraborate 10-hydrate)
was added into the water to preserve trapped
insects in good condition. On the inside of the
upper transparent part of the trap the 3
separate Biolure dispensers were stuck:
ammonium  acetate, putrescine (1.4
diaminobutane), and trimethylamine (Heath

WWWw.entsoc.gr

et al. 1997). Putrescine is usually produced
by the breakdown of aminoacids in living or
dead organisms, while trimethylamine is a
product of decomposition of plants and
animals. Dispensers were renewed every 3-4
months. Biolure medfly attraction into
McPhail yellow-bottom traps proved more
powerful when compared with Trimedlure (a
powerful male selective medfly
parapheromone) and orange fruit volatiles
(Reboulakis et al. 2002; for medfly
attraction/trapping, detection, monitoring
and control refer also to Economopoulos
2002). In the experimental back-yard,
oranges and mandarins ripen from
November till January-February when they
are completely consumed, lemons from
November till the end of spring when again
they are completely consumed, while figs
ripen from end-July till mid-September when
all had been consumed or dropped to the
ground. Apricots and loquats in neighboring
back-yards ripen in May-June.

© 2017 Hellenic Entomological Society
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Results

In Figure 3, means of flies per tree-trap per
day, for the whole back-yard and over the
whole experimental year, are shown. When
the trap catches in the different fruit trees
were examined separately, major differences
were observed due to the different fruit tree
species/cultivars, fruit maturation status and
fruit trees in the immediate vicinity of
neighboring back-yards. Therefore, the
medfly population in the experimental back-
yard is examined as a whole and medfly
population means per trap per day are
presented. Almost zero to very few medflies
were trapped from the end of December till
mid-April. Thereafter, the numbers of flies
trapped increased progressively to reach very
high levels in June-July, an average of 52.7
medflies per tree-trap per day (week 18-25
June), i.e. the highest population peak for the
particular back-yard over the whole year.
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Between the middle of July and the beginning
of September the population fluctuated at
rather low levels (8-20 flies per trap per day),
to increase thereafter to the second yearly
peak of 34.3 mf/t/d (week 13-20 Sept.). It is
noted that both population peaks coincided
with Biolure renewal, i.e. June 18 and
September 6. No increase in medfly trap
catches was observed following the renewal
of Biolure in mid-February. The ratio of
females/males was strongly in favor of
females (over 80%) from mid-November till
end-May and from the beginning of October
till mid-November, i.e. periods of low
population level and probably increased
feeding related to reproduction. From April
till November, temperatures were favorable
for increased medfly flying activity, with
highest temperatures at mid-day above 20°C.
The highest temperatures of this particular
year, up to 40°C, occurred in June.

20
10

lBiqure
1_
0
& ei‘f' gf Q@ gb‘
R A

FIG. 3. Mean yearly medfly captures from November 12, 2015 till November 23, 2016. The fruit trees
with trap were four (4) at the start of the experimental period (November 2015), seven (7) by mid-April
and eight (8) after mid-June. The temperature range (dotted lines) and Biolure renewal dates (arrows)

are also indicated.
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Figure 4 is a representative photo showing
the captures of the trap suspended in the
bigger of the two navel orange trees, located
SE of back-yard, during the week 5-12
October 2016. In total, 220 medfly females, 24
males and 2 houseflies were captured. It is noted
that a much higher number of medflies were
caught in the same trap during 13-20 September
(388 females and 74 males) and during 27

y b

September to 5 October (356 females and 92
males). In the much higher peak of trapped
medflies of June-July, 648 total medflies
were caught in the same trap during 18-25
June, and 592 total medflies were caught
during 30 June to 7 July. In the photo of Fig. 4,
the extreme species selectivity of Biolure can be
observed, i.e. only medflies can be seen in the
yellow trap bottom plus 2 houseflies.

FIG. 4. Medflies caped in the trap suspended in a rather big navel orange tree within one week,
October 5-12, 2016: in total 220 female and 24 male medflies. Only 2 houseflies and no other
non-target insect species were detected in the trap in the specific period.

Discussion

The above results suggest that in the Attiki
province of Greece, 37.59°N, 23.43°E, the
medfly adult population first appeared in
substantial numbers in the traps in the second
half of April. It increased to yearly peak
levels at the end of June-beginning of July,
decreased in July-August and increased again
thereafter reaching a second population peak

in September-October. The population peak
in the fall was considerably lower than that of
the summer. In the multi-host back-yard of
this study, the medfly population increased to
over 52.7 flies per tree-trap per day in the
summer months of June-July. In the second
population peak observed in the fall, the
population increased to over 34.3 flies per
tree-trap per day (Fig. 3). These trapping
records show an enormous potential for

www.entsoc.gr
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population build-up and spread. Furthermore,
in the numerous contiguous back-yards many
fruits often remain unharvested, and this
further exacerbates the problem of population
increase and spread in late season. This has
been reported in another fly, Drosophila
suzuki Matsumura (Diptera: Drosophilidae).
In this fly, off-season un-harvested or
dropped host fruits were reported to be
important late season reproductive resources
(Bal et al. 2017). In a 4-year study, using
another highly selective medfly trap (i.e. the
trimedlure-baited male selective Jackson
trap) and different host trees (apricot, cherry,
peach, apple, pear and fig) at 40.3° northern
latitude of Greece (Thessaloniki, Central
Macedonia), there was only one yearly
population peak in fall, while adult males
were first trapped in July-August. Except in
one of the four years of the study, the number
of flies per trap per day never exceeded 22
(Papadopoulos et al. 2001). Trimedlure is
also known to be a potent medfly lure,
attracting males from a considerable
distance. In Crete, Heraklion area (35.5°
northern latitude), the medfly was found to
reproduce and grow even during the cooler
part of the year but at reduced rates and a
longer developmental duration was observed
for the larval and pupal stages (Mavrikakis
et al. 2000). Trimedlure Jackson traps and
food lure McPhail traps were used in this
study.  As the present study confirmed, the
Biolure is an attractant that is species-
selective for the medfly (Fig. 4) and
especially for the females (Epsky et al.
1999). Very high female/male ratios were
observed in the Biolure traps in winter and
spring when the population started
increasing. This could be related to increased
female need for feeding due to high
metabolic activity connected with the
initiation of ovarian development and egg
maturation. Although Biolure is known to
last long wunder field conditions, the
immediate increase in trap captures in the

WWwWWw.entsoc.gr

second half of June and first half of
September could be connected, among other
factors, to the renewal of Biolure and the
greater efficiency of the fresh dispensers.

The present results clearly indicate that
enormous medfly populations can breed in
the many back-yards of suburban and rural
settings of Mediterranean Europe, which
contain many different medfly host trees.
Unless these numerous medfly-breeding hot
spots are taken care of, no area-wide medfly
management initiative could be undertaken.
In addition, our findings corroborate other
recent studies that highlight the significance
of urban environments for the gradual
establishment of incipient populations of
insects, some of which might stay undetected
for years (Papadopoulos et al. 2013, Lux
2018). In at least some of these countries,
given the opposition of back-yard owners to
any control practices, especially with
insecticides, no legislation exists permitting
forced drastic control or eradication of the
fly. In case SIT is considered to
control/eradicate the fly, the field behavior of
released flies in the back-yard complex
environment (buildings, continuous night
lights etc.) must be well investigated before
the actual releases take place.
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H poyo g Meosoyeiov o€ kfjmovg ival KAWL 6TV
oLoKANpouévY dwayeipion TV TANOVop®@V TS ot NoTwo
Evponn. Asdopéva amd v Attikn, 38° opero mhdtog

A.II. OIKONOMOITOYAOZX!" KAI IT. PEMITOYAAKHZX 2

Hovemotiuio Kpijtng, Tuiua Bioloyiag
qlavemotiuio Macquarie, Tujua Bioloyikdv Xmovdav, 2odved, Avorpaiio

IHEPIAHYH

H avartuén omoteAespatikod GULOTHUOTOC OAOKANPOWUEVNG KOTOTOAEUNONG O HEYOAES
extdoelg (Area-Wide Management) NG KOGHOTOAITIKNG “Hoyog ™G Mecoyeiov”, Ceratitis
capitata (Wiedemann) (Diptera: Tephritidae), npoimoBétel amoteAeopatikd yYePIoUd TOV
TANOVGUAV TOV EVTIOUOV GE TOAVAPLOLOVE HKPOVG KNTTOVG OTMPOPOP®VY SEVIPMOV GE AGTIKOVG,
TPOOGTIOKOVG KO LIKPOVG Oy POTIKOVG OIKICHOVG. AVTO givat &atpeTikd 600KOAO Y10, TOAAODG
Adyovug. 'Etot, palikéc minbuopiokéc eEGPGEIS TOL EVIOUOV OTIC TEPLOYEG OVTEC EMEKTEIVOVTOL
O€ YELTOVIKEG EUTOPIKES PUTEIEG PPOVTAV, EEVIGTMY TOV EVTOLOV, KAVOVTAG EENPETIKE SOOKOAN
£€m0¢ 0dLVOTIN TNV EQUPUOYN OTOTEAEGUOTIKNG OAOKANPOUEVIG OL0EIPIONG TOV EVIOUOVL GE
HeYOAEG EKTACEIS Kol YPOVIKEG TTEPLOdOVG. e PeAéTn 12 punvédv tov TAnBvopov g poyog
Mecoyeiov o€ HKpO KATO OT®POPOPOV SEVIPOV € amdOSTACT 7 IMOUETP®V Amd TO KEVIPO TG
ABnvag ypnoporomnkav mhaotikéc mayideg Tomov McPhail pe kitpivo 10 KdT® NUICL TUN O
TOVG. XTIg mayideg, po avd 6évipo, ypnoiponotiinke 1o eikvotikd Biolure: avtokdAinteg
pepppbvec Bpadeiag amerevfépwong o&kov app@viov, TPLEBVAANLIVIG KoL TOVTPECKIVIG, GTO
EMAVO E0OTEPIKO MOV TNG TAYId0S. TO KAT® ML TOV Toyidwv TonobetnOnie vypd didAvpa
250 k.&. vepov mepimov pe 1,5% tetpafopikd vatpro kot 2-3 otaydveg amoppumavtikd Kovlivac.
To vypo avavewvotav mepimov kdbe efoopdda Kot To EVIOUO KOTOYPAPOVTAY, VG Ol HEUPPaves
Biolure avtikafiotavto kdbe 3-4 punveg. Kotd pécov 6po maydedmrav 1,4 dropo tov viopov
ava dévipo/mayida ava nuépo to Noéuppro kat Atydtepa amd 1 peta&d Askepfpiov kot Maiov,
pe e&aipeon ta péco Ampihiov 6tav maywdedmkav 1,7. And tov Iovvio €mg tov OxtdPplo ot
GLAMYELG NTav TOAD VYMALS, ¢ 52,7 dtopa avd nuépa tov Iobvio-lIobAo eved péypr 34,3
dropa ava npépa to Xentépufpro-Oxtdppro. H avaroyia pdrov ntav cuvnbwg 60-100% Onivid.
Ot cuAMYELG NTOY TTAVTO OVENUEVEG LETA TNV ovavEmoT) Tov Biolure. Me dedopéva tov tepdotio
aplld WKPOV KNTOV HE OT®POQOPA. OEVIPA YOP® 1 TC® OMO KATOIKIEG GTNV TEPUPEPELL
TOAE®V, TO. TPOACTIO. KOL TOVG OYPOTIKOVG OKIGHOVG NG Meooyeiov, T ocvvibog pn
KOTATOAEUN T KUPIMG AOY® TNG GUESNG YEITVIOONG OEVIPOV KOl OIKIDV, KoL TN ovyvi] Vrapén
EKTETAPEVOV  EUTOPIKAOV QUTELDY OTTOPOPOP®V OEVIp®Y EEVIOTOV o€ UIKPN ondoTao,
odnyovpaoTe otV oduvapio  EQOPUOYNG  EKTETOUEVNG  OTPATNYIKNG  OAOKANPOUEVIG
OVTUYLETMTLONG TOL EVIOLOV. LTV TEPIMTMOOT EQAPUOYNG KaTamoréunong e eEomdivon oteipwov
opoevIKaV, peBddov pndevikng mepiforiovtikng poivveong, Bo mpémer va pehetnbel  n
CUUTEPLPOPE TV HOLIKG EKTPUPEVIOV OTEIPMV OPCEVIKDY GTO OQUCIKO TEPPAAAOV TV
HIKPOV KATOV HE EVOIAUESO KTHPLO, GLVEXT VOXTEPIVO QOTIGUO AOY® QOTIGHOD SPOU®V Kol
0KIDV, Kot GAAEG GUVOTKEG TOV SLOPEPOVY TOGO OO TIG GUVONKEG TOV EKTETAUEVOV PUTELDV
0G0 KOl TOL EPY0STaciov Hallkng EKTPOPNG TOV EVTIOLOV.
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