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ABSTRACT

The honeydew moth (HM), Cryptoblabes gnidiella Mllepidoptera: Pyralidae) is a serious pest on pgnanate
in Turkey. Pheromone traps, baited with 1 mg (Zhgkadecenal (Z11-16:Ald), (E)-11-hexadecenal (EGJAI),

(2)-13-octadecenal (213-18:Ald), and (E)-13-octastesd (E13-18:Ald) impregnated in rubber septa wesed for
determination of the seasonal flight activity dstpest in two districts of Hatay province, Turkégter two years of
the study, the pest was found in ten sampled dites seasonal activity of the pest was low in May Bovember,
while it increased from June to October in bothrgedhe percentages of the total caught over thisod were in
May to June (22%), July to September (54%) and lstto December (24%) in 2010, and in May to Jui),

July to September (63%) and October to Decembe¥ojlid 2011. The seasonal flight activity of thispaas
recorded from May through December and thus thé pas considered to have four overlapping generetiper
year; the first in May to June, the second in Jtt third in August-September and the fourth inoDer-November
on pomegranate orchards in Hatay province of Turkey
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INTRODUCTION

PomegranatePunica granatumlL. (Punicaceae: Myrtiflorae), is an important ficgd and subtropical fruit [15].
Pomegranate production is consisting of approxim&@7.511 ha with a total produce of 445.750 tohfuit per
annum in Turkey, and Hatay province’s share is 32.ha and 20.769 tons [1]. The honeydew moth (HM),
Cryptoblabes gnidiellaMill. (Lepidoptera: Pyralidae), is a polyphagoygesies [19,24] and a serious pest of many
fruits all over world and in Turkey [3,7,10,11,18,17-24]. The pest can overwinter as either larvaupa, close to
the larval feding site [4,11,16,21]. Overwinterimpths appear on pomegranate orchards from latd fgpiMay
[17] and May [21], active at night [4], mate on tbame night of emergence and females begin otiposhe
following day [5]. The females lay eggs on calyxpafmegranate fruit [16,21]. The larvae feed inghie fruit and
seriously affect fruit quality [16,21]. This pesiuse significant damage to pomegranate fruits ikdy where the
damage rates were observed from 6.4 to 41.2% @8-2009 [16] and from 4.5 to 9.5% in 2012 and &5
12.25% in 2013 [21]. The damage rates reporteddease if the harvest delayed and the harvesiéd §tored in
unsuitable conditions [20,21].

The female sex pheromones could provide a reli@olefor detecting and monitoring of honeydew mattult. The
female sex pheromone componentsGofgnidiella was identified as (Z)-11-hexadecenal (Z11-16:Ald)-11-
hexadecenal (E11-16:Ald), (Z)-13-octadecenal (Z&3AM), and (E)-13-octadecenal (E13-18:Ald) [9].
Subsequently, the sex pheromone of this peswidely used to provide a detecting and momitptool for adult
males [2,16,18,21,24 ], in some cases, for matiagugdtion [12,13]. The study was to determine tbassnal flight
periods ofC. gnidiellaon pomegranate orchards in Hatay province of Tyurke
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MATERIALS AND METHODS

The study was conducted in 2010-2011 in ten ponmegeaorchards in Antakya and Kirikhan districtsHattay
province, Turkey. The seasonal flight patternshid pest were monitored by delta traps (Sanidait@lgrEconex,
S.L/Spain) baited with 1 mg of synthetic sex phesoe(Z11-16: Ald and Z13-18: Ald, 1:1 Maavit ProthcTel
Aviv, Israel). Traps were placed 1.5 m above groand checked weekly, trapped moths were countedeandved
from the traps. In both years, the traps were planehe field in May. The pheromone lures werelaepd with
fresh ones every four weeks. The sticky bottomedfadtraps were also changed whenever necessatyoth years,
traps were removed in December (Table 1).

RESULTS

The seasonal flight activity dE. gnidiellawere recorded from May through December in bothrsielm the first
year, four pomegranate orchards in Antakya distsiete sampled and a total of 410 adult moths wargylat by
pheromone traps (Figure 1). The activity of thistpgas low in May, while it increased from JuneXctober. The
largest mean catches per traps were recorded @eR@mber (18.0 moths per trap), following on 1@ést (13.0
moths per trap ), 13 October (9.0 moths per trapd 16 June (7.0 moths per trap). Four pomegramaterds in
Kirikhan district were sampled and a total of 4@ilamoths were caught by pheromone traps (FigyreT Be

activity of this pest was low in May, while it ireased from June to October. The largest meanesaér traps
were occurred on 12 August (9.0 moths per traglpviang on 6 October (8.3 moths per trap ), 15 Sepier (7.8
moths per trap ), 7 July (6.5 moths per trap) ahdune (5.8 moths per trap).

In the second year, two pomegranate orchards takda district were sampled and a total of 341 tachaiths were
caught by pheromone traps (Figure 3). The actieftyhis pest was low in May, while it increasedrfr June to
October. The largest mean catches per traps weoeded on 13 June (20.5 moths per trap), follovang25 July
(16.5 moths per trap), 18 July (13.0 moths per)trap2 September (11.5 moths per trap) and 24 @ct(hl.0
moths per trap).

In both years, the percentage of the total caugét this period varied for each of the sampling thorin the first
year, the distribution of the total caught of thesipaccording to the months as percentages werg(May%), June
(20.05%), July (18.64%), August (13.79%), Septem{t.60%), October (19.59%) and November (4.48%)
(Figures 1-2). In the second year, these percestagee May (1.76%), June (22.87%), July (28.74%)gust
(14.37%), September (20.23 %), October (11.73 %d)Naovember (0.29%) (Figure 3). Therefore, in bathng, the
results obtained peaked four times which mightdresiered four overlapping generations per yearfitet in May
to June (overwintering population), the seconddily,Jthe third in August-September and the fourthQOctober-
November on pomegranate orchards in Hatay prowvirficEurkey (Figures 1-3). Moreover, the percentaf¢he
total of the pest caught over this period variedheaf the sampling month in both years. In thetfiyear, the
percentage of total males captured in all groveeway to June (22%), July to September (54%) aotbl@r to
December (24%). In the second year, the percemttyg#al males captured in all groves were Mayunel(25%),
July to September (63%) and October to Decembér)12
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Figure 1. Mean (£SE) catches of honeydew moth malestraps baited with septa loaded pheromone dosad&9 May—1 December, 2010)
at pomegranate orchards in Antakya district
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Figure 2. Mean (+SE) catches
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Figure 3. Mean (+SE) catches of honeydew moth malestraps baited with septa loaded pheromone dosad23 May—5 December, 2011)
at pomegranate orchards in Antakya district

Table 1. The details of the study which was carriedut in two districts of Hatay province in 2010-201

D'Stgfé\zt]cHs ey Numlzgirt :Sf)traps Dateosf ?g é'ﬁgftlon Dates of changing the baits Daé?fh(: trrear[r)]sval Variety of the Pomegranate
2010 2011 2010 2011 2010 2011 2010 2011 2010 201
16 June 20 June
14 July 18 July
12 August 15 August Hicaz Hicaz
Antakya 4 2 19 May | 23 May 8 Septgember 123ep%ember 1December| 5Decembe Katirbas! Katirbas!
6 October 10 October
3 November | 7 November
16 June
14 July
12 August Karamehmet
Kirikhan 4 - 19 May 8 Sep?ember 1December Katirbay!
6 October
3 November
Total 8 2
DISCUSSION

The female sex pheromone of this peas been widely used to provide a detecting anditoring for adults on
various fruits [2,16,18,21,24]. The seasonal flightterns othis pest in many fruits orchards were establidied
the use of the pheromone traps in many countrid®[23,16,18,21,24]. The number of trapped aduétseviow in

early spring [13, 16,18,21,24] and trapped malesatfly increased from June to October [13,16,1841¥2echuda et
al. [24] trapped this pest from March through Debenon avocado orchards in Israel, where the ptagerof the
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total moths caught over this time period were MatehApril (5%), June to September (75%) and Octaioer
December (20%). Silva and Mexia [18] also trappéd iHales from March through December on sweet oramge
Portugal. They observed from March until late Mayerwintering population) and trapped males inseelafrom
June to November. Therefore, they reported thapéreentage of the HM males captured in all graveiee March
to May (24%), June to September (48%) and Octobédecember (26%). The activity of the honeydew reoth
adults changed in different climate conditions. Tingt activity of this pest appears in May in thkediterranean
climates, when adult flight activity was observedNlay to June, July, and August to October [6]. idk{16]
trapped this pest from April through December ompgranate orchards in Adana, Mersin and Osmaniyérmres
of Turkey. The population density of HM was low ritoApril to July and began to increase from mid-Jahd
reached to the highest level from October to NovemtSirmeli [21] trapped this pest on pomegrapnatbards
from May to December in Hatay province of TurkepeTseasonal activity of HM was low on May and iasex
from June to October. The percentage of the HM snalptured in all groves were May to June (4%)y Jal
September (72%) and October to December (24%).

The number of generations per year is also depé¢mtetihe climate and host plants [4, 8,11,19,21,24{dov and
Gothilf [4] stated that this pesequires a minimum temperature of 13°C for devedept and 500 DD to complete
a generation, ranging from five weeks during thesier and five months during the winter. In Isrdleis pest has
five to six generations per year on citrus [5]ethto four generations a year in southern Europeugnto five in
North Africa (11). In the Mediterranean climateBagnoli and Lucchi [6] stated that this pest hagehor four
overlapping generations per year on grape varijdtiesfirst in May-June, the second in July, thiedtiin August-
September and the fourth in October-November. kMegg Bisotto-de-Oliveira et al. [8] stated tliais pest can
have as many as nine generations per year in tikeeast Brazil, due to two annual crops in thgpgune-groving
areas. Silva and Mexia [18] trapped this pest fidarch to December on sweet orange in Portugalreviichas
three or four distinct peaks of males (e.i., on&larch to May, one or two in June to Septemberaralin October
to December). Oztiirk [16] trapped this pest fropriAthrough December on pomegranate orchards ianad
Mersin and Osmaniye provinces of Turkey, where pleist had four-five peaks during the flying per{ed., one in
April to June, one or two in June to September @mel or two in October to November). Sturmeli [2Hpiped this
pest from May to December on pomegranate orcharddatay province, where it has three to four oysiag
generations in per year.

CONCLUSION

The present study was conducted by pheromone tmagistect and monitor the seasonal flight actieityhhoneydew
moth on pomegranate orchards in Hatay provincewkdy. As a result of two-year investigations, thest was
found in ten sites which are located in Antakya Kmakhan districts of Hatay province. The resutso indicated
that the seasonal flight activity of this pest wasorded from May through December in 2010-201ffedid

according to the year. The seasonal activity ofpbst increased from June through October, whilleéreased in
May and November in both years. Therefore, the e moth is considered to have four overlappingegations
per year; the first in May to June, the seconduly,Jthe third in August-September and the fourthGctober-
November on pomegranate orchards in Hatay provihdeirkey.
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