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ABSTRACT

Codling moth Cydia pomonella (Lepidoptera: Tortdae) damage assessment and evaluation of its icskdt
control is important to reduce loss of fruit to &is primary source of income of apple farmers. Bhaly is the
combination of field survey and laboratory expenitse The survey was carried out to quantify thecest apple
fruit damage by the codling moth in seven differerthards at four different dates. The experimentre
conducted on different concentrations of activeraédgents of seven insecticides i.e. Lamda Cylhal(Q(®&. 0.80
mL), Cypermethrin (0.25 & 0.50 mL), Cosset 40 (D®50 & 0.75 mL), Talstar (0.06 & 0.12 mL), Adwage (0.09
& 0.18 mL), Ematac (0.40 & 0.80 mL), and NovastaRb & 0.50 mL) to evaluate the most effective italnas
control measure for the insect. It has been obskthat the insect infestation on the fruit sigrafitly varied among
the sampling dates and among the orchards. Theticgges tested significantly increased<®.05) the mortality
of the insect compared to the control. ApplicatadnTalstar, Ematac and Novastar at concentratioh9.62,0.80
and 0.50 mL per 250 mL,B, respectively, provided the 100% mortality of theect. However, maximum 90%
mortality was observed through the use of Lamdan&yICypermethrin, Cosset 40, Advantage, and Navegst
concentrations of 0.32, 0.20, 0.20, 0.072, and Q/EXpectively.
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INTRODUCTION

Codling moth Cydia pomonellpis the serious insect pest of apple fruit ineliént parts of the world. A remarkable
damage (80%) of the fruit has been observed dtleetosect in temperate parts of all major contiséh, 2]. While
being aneconomically important pesf the apple worldwide, thgrowers have a low tolerance (<1%)
for its injury [3, 4]. This has necessitated thettbn of different control strategies especiatigguent applications
of broad-spectrum insecticides throughout the ifigipperiod. Most of the apple orchards are sprayigd a few
insecticides about three times a year and alscdnee chemicals are used to clean up the soil tiglanting
against the pest [5]. The intensive and extenstilization of the chemicals with inappropriate centrations or
doses not only leads to environmental pollution &igb increases the cost of the fruit productiod fiesh fruit
quality issues. The situation may further be agated due to the farmer’s intension towards cheapempared to
the expensive chemicals resulting greater unfriemepercussions for the environment, human and a@silf®].
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Moreover, the increased application of the chemital sprays on fruit trees results into spraytdhi&t can directly
or indirectly affect non-target species especitib beneficial insects.

Codling moth is acclimated to a wide range of climaonditions and geographical locations. It camplete one to
five generations in a year owing to having multlatde species and facultative diapauses it canptet@ one to
five generations in a year. But its life cycle ghgalepends on latitudes and elevation. In GilgitBtan, the life
cycle of the insect has well synchronized with pnevailing conditions of the area. The larvae ckitt are over-
wintered in a dense and silken cocoon that is bslmtated under the bark or in debris of the trédse larvae
pupate in spring and start to emerge during therblor petal-fall stages during the apple fruit depment period.
The eggs of the insect are laid primarily on leafaces nearby the location of the fruit and aftee to three weeks
start hatching upon the commencement of the fal@rals temperature ranging from one to three wedke
newly-hatched larvae try to enter the fruit throughcalyx or sides, and start feeding on flesh aedds of the
fruits. The larvae bore and feed inside the appii¢ fieading to an unsightly hole and promote in&trotting of the
tissues. At its full growth, the larvae burrow adithe fruit and form silken cocoons to pupate. irfsect undergoes
two to three generations each year under the noseather conditions.

Chemical pesticides are of the great importancthénagriculture sector for the improvement of thmldgy and
guantity of fruits in field and storage. The cheaticare being used in many countries and have glayegnificant
role in plant protection. However, extensive andpjoropriate application of the chemicals as plaoteztion
measure has accelerated a number of biologicalriimzespecially the accumulation in the food chaiithw
associated poisoning effects [7]. Additionally, énicide resistance in insects due to increasieguiencies of
application have been reported [8, 9, 10, 11, B2,14, 15]. In apple growing areas where codlingimis absent
and insecticides are not used, farmers are at katblar advantage due to marketing of high qualityt fwith low
insecticide contamination [16].

In preview of increasing deterioration of appleitfiquality due to codling moth attack and absentcappropriate
insecticidal control measure for the insect, tighly enviable to have research on damage assassfthe insect
and its control measure. This research was conduotassess the apple fruit damage by the codlioth im the
Astore valley in Gilgit-Baltistan region of Pakistdollowed by laboratory experiments to evaluatseitticidal
control measure for the insect.

MATERIALS AND METHODS

Study area and site

Study area for the codling moth infestation wastridis Astore in Gilgit-Baltistan region while instétide
management experiments were conducted in the Fomthnblogy Laboratory of Karakoram International
University of Pakistan. The potential study areehiaracterized with an altitude of 5700 ft (mslyl @verage rainfall
of 150 mm. The major agricultural activities inctuthe orchard farming, field crop production anéditock rearing
which serve as important sources of income fotdhal people.

Infested fruit sampling and insecticide treatments

The study comprises the field survey of codling miotfestation in the seven apple orchards and wat diifferent
dates i.e. 17.08.2012, 30.08.2012, 30.09.2012,3n#0.2012, followed by four laboratory experimefus the
target insect pest management using different curetgons of active ingredient of seven insectisidle. Lamda
Cylhal (0.40 & 0.80 mL), Cypermethrin (0.25 & 0.5t), Cosset 40 (0.25, 0.50 & 0.75 mL), Talstar §080.12
mL), Advantage (0.09 & 0.18 mL), Ematac (0.40 &®:8L), and Novastar (0.25 & 0.50 mL). For field sy a
random sampling technique was adopted for the tateof apple growers or orchards from the studgaar
Similarly, a random sampling procedure was adogtedthe selection of three apple trees from eadathand
followed by random sampling of 30 fruits per treed@scribed by Fitzgibbon and Morris [17]. For #issessment of
codling moth infestation, fruits infested with timsect were counted and per tree percent infeatatas computed.
The samples were stored at room temperature iiplasttles for few days. After few days the lanfecodling
moths were collected from the damage and infeqpptea for further experimentation.

Insecticide bioassays assessment
For the assessment of insecticides, bioassays prepared using the defined concentrations of tleenatals with
250 mL of water. In the laboratory, four experineemere managed for already infested apple frugetteer with a
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control treatment without the application of inseide. For the insecticide treatments, apple fraftsed delicious
variety were cut into circular pieces. The appliees were taken in petri dishes and thereby sprayih

aforementioned insecticide bioassays. Live larviathe pest were collected from infested apple $raihd put five
larvae into each petri dish and loosely closed With to let the insect feed on the fruit tissuafter three days,
dead and live larvae were counted and percent figrtd the insect was computed. For control a ipdish was
maintained with the same material except the agiptio of the insecticide.

Statistical Analysis

Codling moth percent infestation data of appletér@nd mortality data of laboratory experimentsaote#d were
statistically analyzed using SAS program for ANOY6Mowed by Duncan’s Multiple Range Test (DMRT)ragan
separation procedure. The results obtained wesepted in tables and graphs.

Codling moth infestation of apple fruit
Samples of thirty fruits per tree were collecteaitirseven different farmers of Astore valley at rfdifferent dates
during the harvesting season were examined folirgpdahoth infestation on apple and results are pteskin the
Tablel. It has been observed that the infesta@iénsfgnificantly (p< 0.05) varied within both the sampling dates
and the farmers. There was gradual increase ipghment infestation (6-11%) starting from the miafsAugust till
the first week of October. A significant increadehe infestation was observed within the firsttifidght period from

6 to 9%. However, after that the increase was igoifecant but it persisted thereof. Similarly, pent infestation of
apple fruit by the codling moth was in the rangesab 14%. Among the seven orchards of the farmess had
significantly the highest infestation (14.4%) comgmhto the rest which had not significantly differdevel of

infestation.

Table 1 Spatio-temporal dynamics of codling moth ifestation of apple fruit in Astore Valley of Gilgit-Baltistan

RESULTS

Farmer % Infestation on different dates Mean
Aug 17,2012| Aug 30, 2012| Sep 09, 2012| Oct 02, 2012
1 06.68+3.32 10.00+3.30 11.13+5.09 12.2345.08 10.0094
2 05.5€+1.9¢ 07.80+1.9 07.80+1.9 10.00£3.3! 07.79+2.5:™
3 06.66+3.35 10.00+3.30 13.33+3.3% 11.13+5.09 10.2B%4
4 10.00 £3.30 13.33+3.35 15.53+6.92 18.90+6.96 156474
5 04.46+3.86 07.80+1.90 06.66+3.3%5 07.7615.08 06.6443
6 03.33+3.35 06.66+3.35 07.80+1.9 06.66+3.35 06.11F3
7 06.66+3.35 08.86+5.09 08.86+5.09 11.1345.09 08/3EB"
Mean 06.1¢+3.3¢° 09.20+3.4° 10.16+4.7° 11.1145.¢@

Note: Values with same alphabets in the columnrandfor mean are not significantly different fromoch other and vice versa.

Insecticidal Management of Codling Moth Infestationin Apple Fruit

Lamda Cylhal and Cypermethrin: Effect of bioassays prepared using water withedéht concentrations of active
ingredients namely Lamda Cylhal and and Cypermethdmpared to the control treatment for codling hmot
management in apple fruit was studied (Fig.1). Siigantly higher (p< 0.05) rate of mortality of the insect in the
fruit was observed due the application of eachhef insecticides compared to the control. Howevéthim the
concentrations of each insecticide tested, thednigbncentration showed a greater mortality ofitisect, although
the increase was not statistically significant>(0.05). Although none of the concentrations of Lan@yhal and
Cypermethrin provided 100% mortality of the insdaiwever, 90% mortality would be achieved by thpliaption

of either 0.8 ml of the former or 0.5 ml of thedainsecticide.
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Figure 1 Effect of Bioassay of Lamda Cyhal and Cypenethrin on mortality of codling moth infestation of apple fruit

Cosset 40:Effect of application of four bioassays preparethg250 ml water with different concentrations of a
active ingredient namely Cosset 40 on mortality rat codling moth infestation in apple fruit wasidied and
results are presented in Fig. 2. Each of the cdretéons of Cosset 40 showed a significantly higfeg 0.05)
mortality of the insect compared to the control. gxg the concentrations of active ingredient testeere was no
significant difference of mortality and none of $kecould give 100% control; however, 90% mortadityhe insect
could be seen due to the application of eithentl.br 0.75 ml of the active ingredient.
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Figure 2 Effect of bioassays of Cosset 40 on moritgl of codling moth infestation of apple fruit
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Talstar and Advantage: Four bioassays prepared using 250 ml of water tvith concentrations of each Talstar
and Advantage were applied to codling moth infesteple fruits for control. Significant mortality p0.05) was
observed in all the insecticide applications coragato the control (Fig. 3). Within the concentratoof each
insecticide, there was no significant difference Talstar concentrations but mortality rate of doglimoth varied
significantly (p< 0.05) between the concentrations of AdvantageulRegly, the highest mortality of the insect
pest was observed due to the applications of 011df falstar (100%) followed by 0.18 ml of Advan&a(P5%).

100 a a a
90 A b
80 -
70 -
60 -
50 -
40 A
30 - ¢
20 -
10 -
0 T T . . )
0.06 ml 0.12ml 0.09 ml 0.18 mi Control
Talstar Talstar Advantage Advantage
Treatment

Codling moth death, %

Figure 3 Effect of bioassay of Talstar and Advantag on mortality of codling moth infestation of applefruit

Ematac and Novastar: Two concentrations of each of Ematac and Novaste wested to control codling moth
infestation in apple fruit. There was a signifidgritigher mortality of the insect pest due to &l tinsecticide
applications compared to the control treatment.(&jgWithin the concentrations of each of the atieéde, codling
moth mortality is significantly varied (g 0.05) for Ematac but not for Novastar. The highmsttality (100%) of
the insect pest was observed for the concentratib@s8 ml of Ematac and 0.5 ml of Novastar.
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Figure 4 Effect of bioassay of Ematac and Novastam mortality of codling moth infestation of apple fuit
DISCUSSION

Codling moth infestation varied within the samplidgtes due to the dynamics of the ecological behnavi
environment and traditional insect pest managenpeattices. The study area is located at high dhitthat

80
Pelagia Research Library



Muhammad Arshad et al Euro. J. Exp. Bio., 2014, 4(5):76-81

experiences weather differences time and agairllyeaffecting the ecological conditions for theeicts [18, 19,
20, 21]. Further, following the codling moth infasbn appearance on apple fruits, the growers siaplying
insecticides without appropriate doses. This cauit he insect pest population to increase furthérhigher dosage
of the chemicals left residual affects against hufmealth in the fruits [6]. Differences of infestat by the codling
moth among the farmers could be partially due towtariations in the levels of insect pest managermeactices
and partially owing to specific locations of theloards with respect to elevation. During the fngtperiod there is
gradual increase in maturity of the apple fruitsttimay invite greater number of pests to sting on.

The high levels of mortality of over wintering séagof codling moth in the laboratory experimentdidated the
ability of the insecticides to manage this importansect pest. The bioassays can be applied tokkdown the
population of the pest and resultantly lower pressuay yield higher advantages for the farmerslinteed with
reduced chemical insecticide inputs and high fquiality. Insecticidal control of the pest is fashgpared to other
cultural and biological measures. Due to low pessgure of the insect as experienced in the UKiboard traps
placed around tree trunks would not work. In additio the biological and cultural methods of coglimoth
control, application of pesticides is still has iitsportance as a final control measure. Howeveth sapplication
should be opted appropriately with recommendedsitisproduce fresh produce with minimal hazarddfects.

CONCLUSION

Field survey of apple orchards indicated that ecaglinoth infestation increases with time during filuiting period
and varied considerably with the farmers. This dopbssibly be owing to spatiotemporal variationweather
parameters, fruiting maturity and management prestiln light of the research work carried outw fiesecticides
can be applied as prompt control measure to acliB0&o mortality of the pest. In this respect mirlimaantities
of Talstar (0.048%), Ematac (0.325%) and Novasi&00%) can be recommended for full control of oaglimoth
attack in apple orchards.
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