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			Abstract | The Genus Bactrocera is very assorted group of Tephritidae family, attacking on several fruits. The Bactrocera dorsalis is one of the complex fruit flies of this diver’s genius, hunting on very delicious fruits such as mango. The purpose of this study is to observe the relationship among the environmental and host effects on the outbreak of this crucial pest. The research work was conducted in two gardens (50 hectors) of mango fields of Mirpur Khas, known as mango land of Sindh during (2014-2015) seasons. The two sites of garden with different varieties of mango were selected and 10 traps hanged in (1hector) trees. Methyl eugenol (volatile chemical) embedded in homemade (plastic bottles) traps with cotton soaked. Traps were changed weakly (10-20 replications). Total 14548 fruit flies cached; during mango season; with significant values F=29.6, p< 0.05). The relationship among the population and Abiotic factors during both seasons showed significant relationship with temperature (r=0.587, r=0.81), rainfall (r=0.194, r=0.43), Humidity (r=0.064, r=0.21) and wind velocity (r=0.773, r=0.58), respectively. This relationship of abiotic factors clearly shows that pest emergence increase with peak season of host and ecology of field. This research work indicated about pest alarming occurrence time, correlation of environmental factors and suggesting future pest management strategies for controlling Pest.
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			Introduction

			Mango (Mangifera indica L.) is very delicious fruit of Pakistan; which is disruptive by most common pest fruit flies. Although all over world is under the threats of these pest for all fruit crops. Seventy kinds of fruit fly species attacked on different fruit crops (Garcia, 2009).

			Genus Bactrocera

			The genus Bactrocera is the most divers genus of family Tephritidae attacking on fruits, most important species are these Bactrocera dorsalis (Oriental fruit fly), Bactrocera curcubitae (Melon fly), Bactrocera olea e (Olive fruit fly), Bactrocera tryoni (Queensland fruit fly), and Bactrocera zonata (Peach fruit fly) (Garcia, 2009), all these species immensely hostile particularly oriental fruit fly is intimidations for mango fruits (Malavasi et al., 2000). Mostly, the abundance and host places of fruit fly pest influenced by biotic and abiotic attacks. The occurrences of infestation of fruit fly is changed because of environmental attacks (Kannan and Rao, 2006). 

			The monitoring of pests are extensive theoretically harmful influence on ecologically and socioeconomically (Lewis et al., 1997; Aluja and Mangan, 2008; Thomas, 1999),The environmental management strategies are more successful, through these schemes there is less ecological distresses and more protective supervision against improbabilities (Verkerk et al., 1998; Lindquist, 2000). The unsuccessful pest control management have absence of understandings about the life cycle of pest, long lasting population dynamics relationship to ecosystem (i.e., agro ecosystem) and world weather procedures (Stenseth et al., 2002).

			The Ecological Factors 

			According to ecological studies two factors like biotic and abiotic factors influence the mortality and regulation of population to Tephritidae, such as being a biotic factor parasitoid wasps are play significant role in death issues; destructive ants and pathogens causative to Tephritidae inhabitant’s regulation.

			The abiotic factors like temperature and rainfall play most important role for occurrence of fruit flies (Ovruski et al., 2000; Aluja et al., 2005; Celedonio-Hurtado et al., 1995). The emergence of oriental fruit fly gradually increase in the beginning of March, as the host fruit (late mangoes grown starts); at the end of May the pest population intensification increase because during this time mango fruit becomes mature and it is capable for the course of harvesting. Fruit flies pest infestation wide-ranging with weather parameters (Kannan and Rao, 2006). The abiotic factors (temperature, rainfall, humidity and wind velocity) directly influences on the growth and demography of pests; and circuitously disturb biotic availabilities such as host and regular opponents (Verghese et al., 2002). Many regions of the world, where the different pest creatures like fruit flies by islands/mainland areas find their ways by storms or tornedo and high wind velocity recommended and transported infested of fruits and vegetables; frequently movement and presenting common abundance of fruit flies (pest) (Kaiser and Cummings, 1958).

			This study proposed the ecological defense in the pest control strategies, survey the relationship supervision among live and non-live things for the eradicate pest infest from fruits, broad thinking of this ecological investigation is to offer strategy makers, Platform troughs and researchers with new facts of host and pest relationship with the alternative climatic conditions.

			Materials and Methods

			Study site

			This research work was carried out during the mango season of 2014-2015 (June-September upto 1st week of October). The orchards of Mirpur Khas, Sindh has a [Longitude 69°00′50.6″E and Latitude 25°31′39.3″N]. Out of 50 hectors; selected the 2 hectors divided in 2 blocks with distanced on opposite sides. Around ten varieties are available in fifty hectors and density of trees per hector 200 trees (distance between each tree 30 ft.), approximately age of tree 30-35 years, their canopy diameter more than 10m with height 15-18 m large. 

			Quantity of adult fly population variations 

			The study site (2 blocks of mango orchard) placed with ten traps, The traps were homemade 2-3 litters plastic bottles embedded with water soaked cotton swab dip with attractant volatile chemical of fruit fly (methyl eugenole) was kept in bottom of the bottle. All these traps were slung in the selected mango orchards. The traps were placed equally; no corner of each selected block was left uncovered. Each trap was suspended branch of tree about 2-3m above the field. There were 10-12 replication of each trap was got from each block during whole mango season. The traps were checked after every 7 days during whole study period. All specimens were shifted in Jar, dip with 70% alcohol and kept in laboratory for counting. 

			Weakly traps calculation were changed to FTD values (flies per trap per day) by using formula: Total Number of flies / Number of traps × days of experience (Agency., 2003). By this technique difference between each trap counting or capture time was identical. 

			Weather analysis

			The effect of weather parameters on abundance of fruit flies pest were carried out by associating with climatic observation (metrological) and fruit flies population. This study was based on four variables of weather parameters temperature (ᵒC), rainfall (mm), Humidity (%) and wind (km/hr.) (www.timanddate.com 2014 and 2015). During the experimental observation it was noted that all the above weather parameters significantly effect on the pest population in Mirpur Khas location. 

			Statistics analysis

			Occurrence of fruit fly (flies per trap per day) FTD 
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			Figure 1: shows the (month wise) yearly population of fruit flies during 2014-2015.
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			Figure 2: Shows the per trap population during 2014.

			values of B. dorsalis. The statically examination were followed the experiments of (Gomez and Gomez, 1984) used for observed LSD (least significant difference) STATISTICA 7.0 and found the statically designing correlation among the pest population and metrological parameter by SPSS 21.0.

			Results and Discussion

			During the present study, it was observed that oriental fruit fly is very dangerous pest in Mirpur Khas Sindh, these orchards of mango land of Sindh is endangered to concentrated controlling, manual trap sprays for fruit flies was applied during peak mango season from June to September (1stweak of October2014-2015) in Mirpur Khas with significant values F=29.6, p<0.05. The calculated number of flies were cached during July (12077) it was maximum number and while in September (2471) calculated the minimum number of flies (during both years’ successive seasons). Figure 1 total numbers of adults 14548 were cached 2.35% only other species of Bactrocera species were cached in lures (Figure 2 and 3). According to per trap study of B. dorsalis during the peak host in June and July with two years successive seasons, the pest population was highest number during the July (flies; 5394 and 6683; 
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			Figure 3: Shows the per trap population during 2015.
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			Figure 4: (a,b,c,d) shows the +corelation b/w Av.Temp.; weak (+ve) correlation b/w Av.Rainfall; weak (–ve) correlation b/w Av. Humidity, strong (+ve) correlation between average wind with   Outbreak of Bactrocera dorsalis in Mirpur khas locality of Sindh during 2014.

			2014 and 2015 fruit flies per trap respectively) and minimum number of pest (fruit flies) was recorded during September (with 1st week of October) (Less No. of flies: 1170 and 1301; 2014 and 2015 respectively). Above results clearly shows that abundance of fruit fly Bactrocera dorsalis pest overlapped with maturing stage of mango season. The pest fruit fly gradually increase in Mirpur Khas locality of Sindh in the last week of May, and Mango is started fully ripened up to June it would starved. The proper regular increase in population occurrence noticeably was recorded from starting of June afterward it peak occurrence noted in July. 

			Relationship studies among fruit fly and environmental factors in figures. According to study of 2014 Figure 4 (a, b, c, d), (Figure 4a) showed the moderate positive correlation among temperature (r=0.587) and population of oriental fruit fly; (Figure 4b) showed the weak positive correlation among rain fall (r=0.194), (Figure 4c) Showed the weak negative correlation among the humidity (r=-0.064), (Figure 4d) Showed strong positive correlation between wind velocity (r=0.773) with Bactrocera dorsalis.

			According to results of (Pearson’s correlation) among pest and weather parameters in 2015; Figure 5 (a, b, c, d), (Figure 5a), showed the fruit fly population strongly positive correlation with temperature (r=0.81), population of fruit fly, (Figure 5b) showed (moderate) co-relation with rainfall (r=0.43), (Figure 5c) the humidity (r=0.21) showed the weak positive co-relation with population, (Figure 5d) the population showed the moderate positive co-relation with the wind velocity (r=0.58).Along the current situation this study is based on cyclical differences of two years.

			The Mirpur Khas is locality of various fruit crops, which are providing the chance of outbreak of fruit fly population. The peak outbreak of B. dorsalis in Sindh are June and July, because during this month the host fruit of pest mango is fully ripened and gradually declined population of oriental fruit fly in the mid of August, The cause of decline population in august because the host fruit almost harvest during last week of this month. When compare the results of two years study it was found that pest population during 2014 is less in numbers as compare to 2015, reason is that the rain was scarcely fall during 2014, for that the population shows weak co-relation with rain and negative (-) co relation with humidity, humidity being occurs with raining there for humidity occurs for short time in 2014. The number of fruit flies increased during 2015 because sufficient rain fall, which occurs moderate positive (+) correlation with pest while same as in 2015 the humidity also in positive influence on fruit fly. The continuously effects of pest control strategies mostly elucidated by a limited thought full of the issues that will determined the durable population dynamics of a particular irritants or pest multifaceted (Aluja and Mangan, 2008), climatic conditions such as (temperature, rain fall and relative humidity) have obvious effect on Bactrocera species (Tephritidae family) growth and survival (Mwatawala et al., 2006). (Danjuma et al., 2013) Stated that
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			Figure 5: (a,b,c,d) shows the strong (+ve)corelation b/w Av.Temp.; Moderate (+ve) correlation b/w Av. Rainfall; weak (–ve) correlation b/w Av. Humidity, Moderate (+ve) correlation between average wind with outbreak of Bactrocera dorsalis in Mirpur khas locality of Sindh during 2015.

			temperature parameter of weather influence with least growth thresholds for Bactrocera dorsalis species in Thailand country. Present study contradict with study of (Danjuma et al., 2013) because due to local weather effect, the Mirpur khas district is temperate region so here the moderate temperature have the maximum influence on population of pest as well as host as shown in Figures (4a and 5a), According (Aluja et al., 2012) the population developmental growth is maximum when the rain all occur, the temperature and rainfall direct effect on population of Anastrepha obliqua. Same results were found in these studies, the both environmental factors effect on population of Bactrocera dorsalis (Figure 4a, 4b, 5a and 5b). The population of fruit flies also influenced by the seasonal variation in rainfall and most important weather irregularities (Montecinos and Aceituno, 2003), the host (fruit) production will favor in out breaks of pest population, the monthly rate of pest population gradually increase with host maturity season, same research work was discussed by the (Lundberg et al., 2000) that population managing and monitoring is depending on increasing the host variety and taxa. According to the study (Lindquist, 2000; Klassen, 2005) protest that effect of mutually native and worldwide difference on fruit fly pest inhabitants and the idea about management of these kind of pests positively measured over significant, by all cultivators integrate in their given area wide or particular regions (Klassen, 2005; Lindquist, 2000). The occurrence of Tephritidae species has intensely endangered the different fruit crops. The mango is main host of oriental fruit fly as compare to other host. The oriental fruit fly (B. dorsalis) is eighty five percent threatened the mango orchards in Sindh Pakistan, other fruit flies like B.zonata, B.correcta slightly hosting on this cash fruit (mango) as for; there is availability of their major host during mango season. Same thoughts was also given by (Kafi, 1986). (Mahmood and Mishkatullah, 2007) described that Bactrocera species outbreak increase with the availability of host. The theme of this research work is relate with above scientist; likewise the richness of fruit flies (oriental fruit fly) was found during the peak of host season (June and July) as shown in Figure 1, 2 and 3. 

			Conclusions and Recommendations

			It was concluded that fly population begin to increase from end of May Therefore, farmers and gardeners should apply control measures according to fruit fly population; during the fruit start ripened and secondly farmers and gardeners should be very careful for Abiotic factors, such as rainy season. As fly population is never reach economic injury level. In order to reduce their population drastically before and even during fruiting months of plants (biotic factors). Cultural operation should be carried out on the farm e.g. picking of fallen fruits and burying them accordingly. Fruit can also be bagged to prevent ovi position of female fly on them.

			These results surely indicate that the environmental factors like Abiotic and biotic factors, like presence of host and climatic conditions directly co-relate with pest populations. Genders prejudgment in guardianship and average of rainy season is directly correlated with population dynamics of Bactrocera dorsalis species in mango orchards during both years. According to annual order the climatic factors changes the values of pest population density directly or indirectly. The local climatic changes influence population dynamics of the pest. The temperature, air and rainfall direct affect the pest and host population both the study has provided a good background and basic information which is handy for pest control agencies, pest managers as well as governmental and non-governmental organizations saddled with pest’s management.
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Abstract | The Genus Bactrocera is very assorted group of Tephritidae family, attacking on several fruits. The
Bactrocera dorsalis is one of the complex fruit flies of this diver’s genius, hunting on very delicious fruits such as
mango. The purpose of this study is to observe the relationship among the environmental and host eftects on
the outbreak of this crucial pest. The research work was conducted in two gardens (50 hectors) of mango fields
of Mirpur Khas, known as mango land of Sindh during (2014-2015) seasons. The two sites of garden with
different varieties of mango were selected and 10 traps hanged in (1hector) trees. Methyl eugenol (volatile
chemical) embedded in homemade (plastic bottles) traps with cotton soaked. Traps were changed weakly (10-
20 replications). Total 14548 fruit flies cached; during mango season; with significant values F=29.6, p< 0.05).
The relationship among the population and Abiotic factors during both seasons showed significant relationship
with temperature (r=0.587, r=0.81), rainfall (r=0.194, r=0.43), Humidity (r=0.064, r=0.21) and wind velocity
(r=0.773, r=0.58), respectively. This relationship of abiotic factors clearly shows that pest emergence increase
with peak season of host and ecology of field. This research work indicated about pest alarming occurrence time,
correlation of environmental factors and suggesting future pest management strategies for controlling Pest.
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Introduction

ango (Mangifera indica L.) is very delicious

fruit of Pakistan; which is disruptive by most
common pest fruit flies. Although all over world is
under the threats of these pest for all fruit crops. Sev-
enty kinds of fruit fly species attacked on different
fruit crops (Garcia, 2009).

Genus Bactrocera

'The genus Bactrocera is the most divers genus of fam-
ily Tephritidae attacking on fruits, most important
species are these Bactrocera dorsalis (Oriental fruit fly),

Bactrocera curcubitae (Melon fly), Bactrocera olea e (Ol-
ive fruit fly), Bactrocera tryoni (Queensland fruit fly),
and Bactrocera zonata (Peach fruit fly) (Garcia, 2009),
all these species immensely hostile particularly ori-
ental fruit fly is intimidations for mango fruits (IMa-
lavasi ez a/., 2000). Mostly, the abundance and host
places of fruit fly pest influenced by biotic and abiotic
attacks. The occurrences of infestation of fruit fly is

changed because of environmental attacks (Kannan
and Rao, 2006).

The monitoring of pests are extensive theoretically
harmful influence on ecologically and socioeconom-
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