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ABSTRACT

The Mediterranean fruit fly (Medfly), Ceratitis dggta (Wiedemann) (Diptera: Tephritidae), is a s&rs pest on
pomegranate in Turkey. The objective of this study to determine of the population density and dgemnatios of
the medfly on pomegranate in Antakya district ofayigorovince of Turkey. The eostrap® invaginadp$ baited
with % 95 Trimedlure impregnated in a polymericglype dispenser were used. After two years obthdy, the
medfly was recorded in ten sampled sites. The ptipal density of this pest varied over the samppegods. The
largest percentages of total catches per traps wecerded in November (53.68) and October (44.20a2, and
November (73.6) and October (22.2) in 2014. Iditah, the highest mean catches per traps werendad in
November and October, while the lowest mean catgeestraps were recorded in August, September and
December in both years. In the first year, theyést percentages of damage ratios were recordeatcitard I
(14), followed by orchard VI (12), orchard | (1bxchard IV (9), orchard Il (7), orchard V (7). lthe second year,
the highest percentages of damage ratios were dexbat orchard IV (25), followed by orchard Il (2&rchard Il
(15) and orchard | (12). In conclusion, the pogida density of medfly on pomegranate increase@dtober and
November due to ripening and harvesting time atdra’he medfly caused significantly more damag&ambag!
pomegranate than Hicaz pomegranate in Hatay pravifcTurkey.
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INTRODUCTION

The Mediterranean fruit fly (Medfly)Ceratitis capitata(Wiedemann) (Diptera: Tephritidae), is one of thest
important fruit pests throughout the world [6,8helMedfly is a polyphagous species attacking olwezet hundred
and fifty different hosts [18,26]. The pest camiwinter as pupa in the soil under the host pladttaey appear on
apricot and peach from June to July [2], on poraegte from late July to August, if they are avdéa] 3,4,5].
The females puncture the fruits and lay eggs betenskin of the host fruits, which are destroyeddryal feeding
[2,18,24]. Insecticidal protection from medflypsssible by using a cover spray or a bait spray2f#2 Malathion
is the usual choice of insecticide for fruit flyrtool and this is usually combined with protein hylgisate to form a
bait spray [3,21]. Traps baited with trimedlure @anportant tools for detection, monitoring and tcolling of the
medfly [5,12,17]. The trimedlure contained in Jaks$raps, and McPhail traps baited with hydrolypestein were
the primary detection tools used in medfly detecfiwogrammes [5,25]. Traps baited with lures dse ased to
monitor population size and spread continuousl§g£0]. The purpose of the current study was terdghe the
population density and damage ratios of medflgratitis capitata (Wiedemann) (Diptera: Tephritidae) on
pomegranate orchards in Hatay province of Turkey.

MATERIALS AND METHODS

The study was conducted in 2012 and 2014 at teregoanate orchards in Antakya district of Hatay proe of
Turkey. The study was carried out using the EoS&trapvaginada traps (Sanidad Agricola Econex, Saeta,
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Murcia, Spain) baited with % 95 Trimedlure, (formtgd ina polymeric plug-type dispenser) (Sanidad Agricola
Econex, Santomera, Murcia, Spaiahd dichlorvos or 2.2- dichlorovinyl dimethyl phbsppe (DDVP) tablet
(Sanidad Agricola Econex, Santomera, Murcia, Spairfe first experiment was conducted at six différe
pomegranate orchards which contain ‘Hicaz’ varietyn 29 July to 25 December 2012. The second éxeeit
was carried out at four different pomegranate ahawo of which contain ‘Hicaz’ variety (orchardll) and the
other two ‘Katirbal’ variety (orchard Ill, 1V) from 10 August to 20daember 2014. In both years, one trap for
each orchard was used. The traps were placed Bbawe ground and checked weekly, trapped medflye wer
counted and removed from the traps. The trimedine DDVP taplet in traps were replaced with the oews in
every 90 days

The fruit damage assessment was measured by thenpmge of medfly punctures during the harvest. thisr
purpose, during the harvest time, except from tap baited with trimedlure hanging tree, two-huiddfrits were
chosen randomly from twenty trees in each of ttehamrds and checked for medfly punctures and indesteéts
were counted. The percentage of fruit damage wiasllated by dividing the number of infested fruitg the total
number of sampled fruits in each orchards to evaltiee percentage of the damaged fruits in eatheodrchard.

RESULTS

The population density @. capitatawere recorded all pomegranates orchards, in whielstudies were conducted
in 2012 and 2014. A six pomegranate orchards italya district were sampled in 2012 and a toté1684 medfly
adults were caught by traps (Figure 1). The &ditlts were caught by traps on 26 August. The jadipu density
of this pest was low from 26 August through 7 Oeiglwhile it increased from 14 October to 18 NovemfThe
largest mean of catches per traps were recordedl November (127.50), followed by 28 October (122.38
November (59.67), 11 November (45.0), 14 OctoBerg7) and 21 October (29.83).

A four pomegranate orchards in Antakya district aveampled in 2014 and a total of 1325 medfly adwkse
caught by traps (Figure 2). The first adults weseght by traps on 20 September. The populatiosigeaof this
pest was gradually low in late September, whileéreased from October to mid-November. The largaesan of
catches per traps were recorded on 8 November)(@8lbwed by 15 November (67.25), 1 November (§322
November (33.75), 26 October (32.25), 29 NovemB@éra5) and 19 October (19.0).

The percentage of the total caught over this peviaded for each of the sampling month in both geaifhe
distribution of the total caught of this pest acliog to the months as percentages were August)(0SEptember
(1.1), October (44.2), November (53.68) and Decenf@®1) in 2012 (Figure 3). These percentages Weigust
(0.0), September (1.4), October (22.2), Novemb@rg)7and December (2.8) in 2014 (Figure 4).

The percentages of damage rates of medfly werenadasin each of the sampled orchard in both ydar2012, the
study was conducted on Hicaz pomegranate and tfes$t damage ratios of medfly were observed ataotch
(14), followed by orchard VI (12), orchard | (1bychard IV (9), orchard Il (7) and orchard V (Bigure 5). In
2014, the study was carried out on Hicaz and Kafipomegranate and the highest damage ratios oflynedfe
observed at orchard IV (Katirfg (25), followed by orchard Il (Katirlsg (22), orchard Il (Hicaz) (15) and orchard
| (Hicaz) (12) (Figure 6).

DISCUSSION

Detection and monitoring systems are critical congmts to control medfly in the world [12,25]. Thertedlure
(tert-butyl 4(and 5) chloro-2-methylcyclohexanedrhioxylate) contained in Jackson traps and McRisk baited
with hydrolyzed protein were the primary detectiand monitoring tools used for medfly [5,9,17,25The
trimedlure and ceralure are widely used as symthetile medfly attractant [12,13,17,25]. Traps luhitéith protein-
based baits and lures are also used for capturmale and female medfly [11,12,14,15]. An ammoniacetate
(AA) + trimethylamine (TMA) + putrescine (PT), add-based synthetic attractant, were tested anddféoirbe
synergistic in capturing pest fruit flies that atgacted to liquid protein-baited traps[11]. Fi&iels were conducted
in seven countries (Greece, Honduras, Mauritiusiddoo, Portugal, Spain and Turkey) mostly in citoushards
and traps baited with the three component attracteme found to capture equal or greater numbertemfle
medfly than McPhail-type traps baited with NuLure/borajuson [7]. In Greece and Morocco, Epsky et al. [7]
reported that multilure traps baited with NuLureswhe least effective for medffigmales compared with trap
baited with AA+TMA+PT. In Spain, the multilure fra baited with NuLure captured mdBecapitatafemales than
wet or dry trap baited with AA+TMA+PT [19].
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Figure 1. Mean (+SE) catches of medfly adults in &ps baited with trimedlure (29 July—25 December, 2[R) at pomegranate orchards in
Antakya district.
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Figure 2. Mean (+SE) catches of medfly adults in &ps baited with trimedlure (10 August—20 Decembe014) at pomegranate orchards
in Antakya district.
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Figure 3. Percentage of the total medfly adults caght over the sampling period at the pomegranate olards in Antakya district in 2012.
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Figure 4. Percentage of the total medfly adults cait over the sampling period at the pomegranate otards in Antakya district in 2014.
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Figure 5. Percentage of the damaged fruits by medfiin pomegranate orchards in Antakya district in 2A.2.
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Figure 6. Percentage of the damaged fruits by medfiin pomegranate orchards in Antakya district in 2A4.
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The population density df.capitatavaried for hosts plants and sampling periods. Easbt al. [10] studied the
population fluctuations o€. capitatain the north of Egypt, two population peaks ocedyrthe first in October—
November, mainly orCitrus, and the second in May-June on apricot and somig earieties of peaches. In
addition, Demirel [5] studied the population depsif medfly on pomegranate in Hatay province of Kayr in
2010-2011. In the first year, the studies weredcoted by trap baited with trimedlure in Kirikhand Soguksu
districts. A total of 2380 medfly adults were chuby traps in Kirikhan district. The highest medirtatches were
recorded on 13 October (236.5), followed by 6 Oetofl66.5), 29 September (145.5), 20 October (342D
September (110.0), 1 September (95.0), 15 Septef@Bed) and 8 September (75.5). A total of 25dfyeadults
were caught by traps in Soguksu district. The hégimeean of the medfly adults were recorded on ®lut (38),
followed by 13 October (33.8), 20 October (17), &%l September (16). In the second year, the swaly
conducted in Serinyol district, and a total of th228 medfly adults were caught by traps during sampling
period. The highest mean of catches were recorded Movember (240.0), followed by 14 November (56231
October (100.5), 24 October (58.0) and 21 Nowen(®2:10). Moreover, Cardak [4] studied the populatitensity
of medfly on Hicaz pomegranate in Osmaniye proviot@urkey in 2012-2013. The population densityntgdfly
was different in each of the pomegranate orchaddsampling periods in both years. In the first yeatotal of 168
medfly adults were caught by traps baited witmédlure during the sampling period. The highestmuacatches
were recorded on 26 October (11.0), followed bydré&mber (11.0), 23 November (10.5) and 15 SepteifEhsy.
In the second year, a total of 274 medfly adultsewsaught by traps and the highest mean of catebes recorded
on 10 November (8.75), followed by 3 November (57.@nd 22 September (6.25).

Many studies were conducted by many researcheevdtuate the population density of medfly on vasidwost
plants. Akyol [1] reported that the population dgn®f medfly were significantly different in eaabf sampling
periods on satsuma mandarin in 2011-2012. A totaB,868 medfly adults were caught by traps baitath w
trimedlure and the percentages of the medfly wemmnded in October (71.32), followed by Novembed.{B),
September (6.54) and August (1.17) in 2011. A tafll,307 medfly adults were caught by traps ang th
percentages of the medfly were recorded in Septe(@2e13), followed by November (26.70), Octobes.@7) and
August (3.67) in 2012. In addition, Demirel [5]perted the population density of medfly on pomegtanin
Antakya and Soguksu districts in 2010 and in Sefimlstrict in 2011. The distribution of the totzdught of this
pest as percentages were July (0.04), August (7S¥)tember (42.40), October (48.99) and Novembg&rl] in
Kirikhan district, and July (0.0), August (0.39)epEember (21.79), October (74.32) and November8j0id
Soguksu district. These percentages were recormedugust (0.0), September (3.25), October (28.G%)d
November (70.76) in Serinyol district. Moreover,r@ak [4] also reported the population density ofdftheon
Hicaz pomegranate in Osmaniye province in 2012-201® percentages of this pest were recorded inustug
(8.24), September (17.65), October (21.76) and hvex (45.29) in 2012, and August (2.92), SepteniB2185),
October (28.83) and November (35.40) in 2013. Heurhore, Kili¢c [16] studied the population densifymedfly
on persimmon in 2013-2014. A total of 3061 meditiults were caught by traps baited with trimedhlweng the
sampling period, and the distribution of the tatalight of this pest as percentages were recordddly (6.76),
August (28.06), September (36.56), October (22amt) November (5.88) in 2013. A total of 4227 medftults
were caught by traps, and the distribution of thie pest as percentages were recorded in Augustaf&eptember
(12.86), October (16.30), and November (4.99) ib220

Many studies were also conducted to evaluate theeptages damage ratios of medfly on different lpdeits.
Fimiani [8] reported that the damage to fruit crigfrequently high and may reach 100 percent. Elasét al. [10]
reported that infestation levels of medfly as petages were different in on apricots (74), grapefr(#9.5), sour
oranges (42.5), guavas (36.5), peaches (24), masdd6), baladi oranges (13.3), navel oranges)(8nangoes
(8.6) and valencia oranges (7.5). In addition, Akl reported that the damage rates of medfly atsuma
mandarin were 10.91% in 2011 and 8.56 % in 201Be medfly also cause significant damage on pomatgan
fruits in Turkey, where the damage rates as peagestwere observed on Karamehmet + Katir(@/-42) and
Katirbasl (3-7) in 2010, and Katirka (43.5) and Hicaz (8) in 2011[5]. In additidpardak [4] reported that the
damage ratio of medfly on Hicaz pomegranate in ZB0P3. The highest damage rates of medfly as p&rges
were observed at orchard 1l (7.33), followed byhard | (5.66) in 2012. The highest damage ratesedfly as
percentages were observed at orchard | (10.3pvielll by orchard IV (10), orchard Ill (6.7) and cxoth Il (5.7) in
2013.

CONCLUSION

The present study was conducted by traps baitdd twihedlure to determine the population densitg damage
ratios of medfly on pomegranate orchards in Hatayipce of Turkey. As a result of two-year inveatigns, this
pest was found in ten sites, which is located itakpa district of Hatay province. The results dlsdicated that the
population density of this pest was low in Augusgptember and December, while it increased in ligctand
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November in both years. The percentage damageeomtdfly was different in each of the sampling archand
variety. In the first year, the highest percentafjthe damage was observed at orchard (Il) (Hivatt) 14 percent,
while in the second year, the highest percentagihefdamage was observed at orchard IV (Kafiybaith 25
percent.
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