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Abstract | This research study was defined the infestation of mango by seasonality occurrence
range of Bactrocera dorsalis in three different mango cultivars in sindh province of Pakistan
during 2013-2014. Experiment was conducted on major three varieties of mango Chunsa,
Sindhri, Beganpali, Data were noted on calculating in good physical shape and pest-ridden
mango fruit; casually collected from major mango growing areas of sindh. Rearing the fruit
flies under controlled conditions in Laboratory. Collected the reared fruit flies from different
cultivars and calculate the infestation. The highest infestation was found on Beganpali and
Sindhri variety 85%, followed by Chunsa 80% during June, July and August, respectively, during
peak of functional time of ripening of varieties, while same as both years the least infestation
was found on Beganpali variety during the June and July, because it is late variety during early
months of season it is in immature form so because of that it is less infested, during whole
season of mango the infestation was significantly different (F 54.05, df 52, p<0.5). The highest
number of flies emergence were found from Beganpali (60.9%) followed by Sindhri variety
(43.2%), while least No.of emergence found 6% from Sindhri variety (6%) during September.
Ratio of fruit flies like B. dorsalis 54.7%, from Beganpali, followed by Sindhri variety 41.6% (F
53.24; dF 51, 108; p=0.29) during mean functional time of season. While less no. of B. dorsalis
were 3% in September. The fecundity and fertility results were in significant in all varieties. The
occurrence of B. dorsalis in whole season 94% which shows the seasonality range of oriental
fruit fly and major host mango. The highest survival 89.64% was found on Chunsa followed by
Sindhri 87.17 and Beganpali 70.36%, these result clearly indicate the range of B. dorsalis in all
cultivars of mango which is significantly different (p<0.005).The adult occurrence during whole
mango season shows the linear-correlation between interval of time of host and pest occurrence,
The overtone between mango fruit and oriental fruit fly was strongly associated [R2 = 79.9%,
P = 0.000]. Linking between host mango and B. dorsalis showed durable maintenance for the
host-pest guess (HPH) with inclusive co-efficient of determination [75.4%, P = 0.000]. It was
determined that the incidence of oriental fruit fly or other Bactrocera species was recorded in all
the three cultivars throughout their fruity mango season; it was considered as life-threatening
for management host fruit.

Novelty Statement | This study makes it abundantly evident how the host fruit (mango), which
is alarmingly vulnerable to fruit flies due to its seasonality, is the next fruit variety. However, as
mango season comes to a close, some populations of Bactrocera species rapidly decline since
there is a lack of host food and they are attempting to oviposit.
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Introduction

ruit flies are very serious cost-effective pests, offensive

fruits overall world (White and Elson—Harris, 1994).
Fruit flies belong genus Bactrocera, and the major pests of
fruits are Ceratitis Capitata (Mediterranean or Medfly),
Anastrpha (Mexican fruit fly), Dirioxa (common fruit fly
or vinegar fly, Drosophila melanogaster), and Toxotrypana
(papaya fruit fly). The round figure of fruit flies 2000
species under (71 genera, 13 tribes, and 4 subfamilies ) are
identified. The fruit fly pest belongs to the genus Bactrocera
and invades the fruits of several hosts in the hot and humid
zones of the Asia continent (Pasiecznik e# a/., 2005). The
most diverse group of fruit flies belong to this diverse
genus mostly hostile to mango fruit. Of the total number
of Fruit flies 128 species were recognized, obtainable ‘98’
species originate in India and Pakistan, and out of them
‘48’ species attack mangoes and other fruits (Kapoor,
1970). Fruit flies threshold noteworthy to the production
of fruits and vegetables and the unhindered dissemination
of new fruits and chubby vegetables all over the world
(Allwoood ef al., 2001). In Pakistan, 144.6 million US
dollars were lost per capita due to fruit flies (Stonehouse
et. al, 2002). Mango is one of the most delicious and cash
fruits all over the world, due to its nutritional value it is
energetic fruit (74 Kcalories per) 100% edible portions,
and full of vitamin C (Hossain, 1989). In Pakistan mango
is 2* important cultivated fruit (FAO, 2006). Its massive
production of superiority was damaged by some pre-
harvesting problems like pests and some contagions (Ishaq
et al., 2004). Fruit fly pests remain active from March to
September during the mango season, oriental fruit fly pest
does not have hostility on all fruits (Ye and Liu, 2005) but
it is an important pest for deciduous fruits (Hely ez a/,
1982). There is a large erraticism among mango varieties
to fruit fly plague, comp ability with eminence and harvest
(Joel, 1980; Carvalho and White, 1996; Rossetto ez al.,
2006; Igbal e al.,2004). According to FAO, approximately
more than 1000 varieties of mango in the world, but in
Pakistan 3500 mango cultivars were recorded, most famous
varieties of Mango are Sindhri, Dusheri, Chunsa (summer
Bahist, Black, sufaid), fajiri, Langra, etc. these cultivars
are different in their taste and flavor (Painter, 1951).
'The major host of B. dorsals in Pakistan, like Khirshapat,
Langra, and Fazli varieties of mango, earlier thirty to
forty days of garnering oriental fly attack on mango when
they fully mature, they have informal oviposit (Karim and
Ahmed, 1989). As a fruit fly, Bactrocera dorsalis infest many
varieties of mango from time to time, like Dushairy 3.6%-
10% while Beganpali infests 80% of varietal infestation
(Panhwar, 2005). Fruit flies always attacked very selected
and suitable fruits as their progeny (larvae) feed easily
on the flesh of the fruit (Aluja ez a/., 1996). It was seen
that every pest performs all activities of an adult, such as
sexual interface, latent, and feeding on a particular host
(Shelly and Kennelly, 2007). The availability of seasonal

host fruit originated to be a significant impact on pest
population, this scenario was observed in mango orchards
in Mexico, the ecological factors also play an important
role directly or indirectly in the biological aspect of fruit
flies (Bateman, 1972; Tan and Serit, 1994; Aluja ez al.,
1996; Panhwar, 2005), Adult pest always in search of
suitable host or major host for its oviposition purpose,
although its host or present in an accessible area or even
in whole farm (Papadopoulos ez a/., 2003). Both sexes
(male and female) need proteinaceous nutrition to achieve
sexual maturity and perform full of possible reproductive
activities, adult males gather on the exact part of particular
host sampling and discharge pheromones (Prokopy and
Hendrichs, 1979). The late cultivars of mango are highly
effective (Sheikh and Yesavage, 1986). Due to fruit flies
pest in Pakistan an estimated loss 200 million $ yearly
(Stonehouse ez al., 1998). Sindh has a temperate season,
which is very suitable for growing and cultivating the host
fruit mango, and there are a lot of commercial varieties
are grown in this province of Pakistan. In Sindh province,
D. zonata (saunder fly) and Dacus Dorsalis (Hendle) are
very commonly hostile to fruits and hardly on vegetables
(Panhwar, 2005; Kapoor, 1970; Stonehouse ez al., 1998).
Both species of fruit fly spoil the excellence and amount of
mango obstructing the swapping overseas. The same idea
was given by (Karim and Ahmed, 1989; Ghafoor, 2010)
that regrettably, insect pests (fruit flies) play a dynamic
role in the destructive superiority of mango and enormous
damage in the quantity of this delightful fruit. According
to a report by Leghari and Zaidi (2013),in Sindh province,
2013 mango fruit fly is highly hostile to major varieties such
as Chunsa, Sindhri, and Sonara variety. The infestation of
fruit fly pests increasing day by day, therefore, the purpose
of this publication is to indicate the percentile damage
of the mango crop threatened by fruit flies and to give
attention towards safety and implications of important
economic varieties of mango in Sindh. Moreover, the
study also revealed the current status of mango fruit fly
pest in Sindh.

Materials and Methods

Study areas

The study areas were mango fields belonging to
the Sindh province of Pakistan. The experiment was
conducted from 2013-14 years. The infested varieties
of mango fruit such as Chunsa, Sindhri, and Beganpali
were collected during the fieldwork. Almost 50 mangoes
of each variety were collected at weekly intervals from
June to September by visiting mango fields (gardens) in
different cities of Sindh, i.e., Sukkur, Khairpur, Naushahro
Feroze, Hyderabad, Umarkot, Mirpurkhas, Sanghar, Tando
Muhammad Khan, and Tando Allahayar. Fruit samples
were collected from approximately 10 km? per area of each
Garden; where more than 10-20 varieties were available.
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Sampling and collection of varieties

Sampling was performed at weak intervals from June
to September. During each sampling day, the ripened
mangoes were harvested from the trees and were also
collected from the ground field. Samples were collected
as feasible for each cultivator (weight: half-1Kg or 1-200
fruits). Moreover, the mango samples were collected
during the ripening period of each variety like Chunsa
during July to September and Sindhri during the mid-
May to mid-July being very common mango varieties
found in upper and lower districts of Sindh. However, the
Beganpali mango variety is cultivated only in Hyderabad,
Mirpurkhas, Sanghar, Tando Allahayar, and Tando
Muhammad Khan, and the samples were collected from
July to August. The collected mango samples were first
identified and separated with the help of native cultivators,
thereafter were also verified by the department of crop
protection at Sindh Agriculture University, Tandojam,
Sindh. A magnifying glass was used to observe the infested
and non-infested mangoes based on ovipositor attempts.
Non-infested mangoes were kept separately for feeding
flies as a previously reported method (Kakar ez al., 2014)
till further experiment analysis.

Rearing of pests (fruit flies)

Reared flies were taken out from each variety cage
containing a sand and kept in five adult rearing cages (size
35 x 30 x 35cm for each variety). The 100g of each given
variety of non-infested mangoes were kept in each cage
with 200-250 specimens of sexually matured flies, which
were considered as 5 replicas of each variety. Infested
samples from a particular variety were placed separately
in plastic dishes (size 10x10x8cm) containing a ~ 4cm
thickened layer of sterilized (100°C) dust and showered
(H,O) with a spray bottle to moisten the dust regularly
and kept for 2 to 3 weeks, till the fly maggots port pods
and pupated (the third instar maggots always jump, stop
teeding, left the fruit and get buried in the sand for
pupation). Later the fruits were detached from the cage
and shifted, while the remaining sand in the cage was
riddled after two to three days after complete pupation.
'Thus, the pupae were collected and kept in plastic dishes up
to the emergence. The number of appeared pupae and flies
from each cultivar was noted. Many mature flies evolving
per 100g of fruit sample presented the appropriateness of
mass for the nurture of oriental fruit flies. This experiment
was conducted and reared the flies at (28°C +1°C, 60-65%
RH, Photo period 10-12hr) in the insectary Department of
Zoology University of Sindh Jamshoro. The methods were
performed according to the standard procedure of ICIPE
(International programmed at the international center
of insect physiology and ecology) (Kalia and Srivastava,
1992; Mir et al., 2014).

Recognize the collected fruit flies
Sexually matured adult specimens were observed

under dissecting binaural microscope and photographs
were examined by microscope [Olympus S2 X 10, Japan
linked with camera Olympus E 450 Japan] in adding
a computer-grounded key instrument [CD-ROM]
mentioned by (Moher ez a/., 2003) through several species
of Genus Bactrocera and related facts about morphological
structures, hosts and topographical conveyance was
practice. Emerged fruit flies (Bactrocera species) were
identified according to morphological characteristics
examined with associated standard documented
taxonomic keys by literature (Hancock, 1994) and (Moher
et al., 2003). Illustration of imaginings of every specimen
of recognized fruit flies was made through its important
distinguishing characteristics by using [Dino lite premier
digital Microscope (An Mo electronics crop. Taiwan)].

Host specificity

Fruit flies host specificity was analyzed for three
sampled varieties. The Chunsa, Sindhri, and Beganpali
were found to be an appropriate hosts of B. dorsalis. As the
data calculation was thoughtfully analyzed round for the
two years (2013 and 2014), during the successful season
of mango. Fruit flies were separately documented from
each mango variety and host specificity was analyzed by
fruit fly species as reared from specific varieties. Fruit flies
teed on each variety in a specific way, 100 fruit flies that
weigh 1kg. Mature fruit flies were retained and animated
for about 1 week or more until to be able for mating and
attempt ovipositor then counted, killed, and preserved in
70% alcohol and mango cultivars used as average fruit
assessment.

Artificial medium for egg laying of Bactrocera species

'The 10 pairs of newly hatched sexually matured fruit
flies were kept in distinct cages and provided artificial food
(water in glass bottles with cotton swabs, yeast hydrolysate,
and sugar crystals). Adult fruit flies were kept to assess the
pre-oviposition period and fertility. The experiment was
repeated thrice for each variety of mango. The thin slice
(weight 2-g) of the host variety was kept inside each cage
tor oviposition attempts and regularly checked the cage for
eggs laying process, hence, the piece of fruit was removed
from the medium, and the number of eggs was noted on
daily basses up to one weak, and examined the properties
of trial host variety on the fertility of flies (McQUATE ez
al., 2000).

Statically analysis

The total number of fruits and infested fruits and
flies was counted by percentile calculation. The following
formulas were used for % of reared flies, survival, and
infestation as reported by (Kakar ez a/., 2014)

Fruit infestation (%) No. of infested fruits . i
ruit infestation =
/™ Total number of fruit (1)
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No. of adult
Total number of Pupae
No. of B.dorsalis

B.dorsalis (%) = X 100
arsulizing) No. of total flies

X 100

Survival (%) = =:(2)

—(3)

The statistical analysis of modification was conducted
for diverse biological factors by mean significant values
followed by least significant difference (LSD) with a 5%
probability status. Satisfactory (p values > or = to 5%) was
applicable for statically significant (Lee e# a/., 2009). The
regression analysis and correlation representation were

described by SPSS version 21.0.

Results

Infestation of field

An overview according to the infestation of fruit flies
in mango orchards of the Sindh province of Pakistan is
given in Table 1. The observation during different intervals
of mango season in three different cultivars discovered
the significant influence of fruit flies Bactrocera species
during both seasons (2013-14). Two-year average data of
infestation in three different cultivars of mango shows that
it gradually increases from the last week of May, the peak
of mango season occurs during June and July, and it started
gradually declining during the mid of August in Sindh
province. The higher infested average No. of mangoes were
collected in Sindhri and Beganpali varieties during June-
July, and August (Av. No. 208, 208.5, and 229.5 with 85%
of infestation, respectively). Although the least infested
fruits were collected during June and July in the Beganpali
variety (Av. No 85, 82 with 45% of infested mangoes).
Fruit flies plague were overlapping during 4 months of
mango season with significant difference [F 54.05, df 52,
p<0.00], (Table 1).

Pupal recovery and adult emergence

The collected fruits of different cultivars during two
years are most significant in number, but somewhere is
insignificant No. of infested fruits and for that purpose
data of puparia and sexual matures were pertaining based
on per-kg during 2013-2014. Findings in (Table 2)
revealed that the highest pupal recovery was found from
the Beganpali variety during August (49.5%), followed
by the Sindhri variety (42.3%), respectively, while the
lowest 6.5% puparia were found from the Sindhri variety
during September. The emergence of adult scrutiny
figures specified that 60.9% of adults were found in
Beganpali during its seasonal month of August, followed
by the Sindhri variety with 43.2% in June. While lowest
emergence of 6% was noted from the Sindhri variety
during September (Table 2). After the sexual maturity of
Bactrocera species in both species, the results indicated that
54.7% of Bactrocera dorsalis were found from Beganpali
followed by 41% from Sindhri variety with (F 53.24; df 51,
108; p=0.29) as shown in Table 2. Additionally, a least No.
(3%) of Bactrocera dorsalis was found in the Sindhi variety
during September. Though other Bactrocera species were
1% overall round the season and it was non-significant in
number.

Survival of oriental fruit fly with the interval of time during
mango season

Table 3 indicates the month-wise survival %
of Bactrocera dorsalis. 'That was found highest in the
Sindhri variety (93.4%, 91.2, respectively) during July-
June, followed by Chunsa and Beganpali (91.4%, and
92.7%, respectively) during July and August. Whereas
the lowest survival was found during June and July with
5% respectively in the Beganpali variety. Statistically, the
findings were noted significantly (p<0.001) differed.

Table 1: Showing the % of field infestation on three varieties of mango during 2013-2014.

Variety Month Year (Month) 2013-2014 Pupal recovery ~ Adult emergence Bactrocera  Other Bactrocera
name No. of infested mangoes (per-kg) (per-kg) dorsalis (%) species (%)
Season-2013 Season-2014 (%) MeanzSd (%) Mean+Sd
Chunsa  June 204 220 29.6 44.7+6.34 29.3 35.7+15.56 27.92 1.4
July 158 159 29.8®  44+12.3 29  35.7+12.01 28.64 0.3
August 132 134 21.02 31.75+#6.55 21  35.7+9.2 20.9 0.7
September 87" 50** 19.5 29.5¢8.22 20 35.7+6.75 18.1 1.8
Sindhri  June 225 225 42.3 55+2.1 43.2 435+1.41 41 2.2%
July 130 135 39.6 51.5+3.87 40.4 43.48+2.64 39.2 1.08
August 85 70 11.5 15+8.98 10.4 43.82+8.2 9.6 0.8
September 29 26 6.5 8.5+3.1 6 43.4£3.69 3.8 2.2%
Beganpali June 94** 104** 14.3%  21+2.16 9.1 10+4.19 8.8 0.2
July 74** 92%* 15.04* 22+4.8 8.8  10+2.8 8.4 0.4
August 198 195 49.05™ 71.75+¢5.37 60.9 68.75+6.1 54.7 7.09
September  79** 109** 21.5 31.5+6.55 21.2 24+3.16 19.95 1.33

“Values with (%, Mean +Sd) of infestation indicating with same letters in columns are not significant (p>0.05) with each other.
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Table 2: Shows the pupal-recovery and adult emergence (Bactrocera Species) from infested mangoes of two years of

successive season during 2013-2014.

Varieties Locality Name Month Average (per-season) of Percentage (%) / Mean of infested
name collected mangoes from field mangoes (During season 1-2)
During season (2013-2014) (%) Mean+Sd
Chunsa Sukkur, Khairpur, Hy-  June 256.5 82.6 42.4+3.56
derabad, Mirpur khas,  yy1, 210 75.5 39.6+5.23
Matiari August 193 65.8% 33.4:1.98
September  76.5 65® 18.7+8.43
Sindhri Sukkur, Khairpur, June 208 85.2¢ 45.1+2.62
Hyderabad, Mirpur  yy1 208.5 85+ 44.3:2.55
khas, Matari August 158.5 62.5 24.75+5.33
September  67.5 55.5 9.37+6.36
Beganpali  Hyderabad, Mirpur June 185 45.3¢h 19.5+3.8¢
khas, Sanghar July 182 45.6% 20.743 4%
August 229.5 85.6 49.12+6.5
September 131 71.3 23.3+7.1

“Values with (%, Mean +Sd) indicating with (**) in columns are significant (p<0.05), while same letters are in-significant (p>0.05) by Tukey’s

(HSD) test.

Table 3: Shows the reared Bactrocera dorsalis and survival

(%).

Variety Month (2013- No. of B. Survival
name 2014) dorsalis flies (%)
Chunsa June 155 89.5
July 159 91.4
August 116 88
September 101 87
Sindhri June 205 91.2
July 196 93.4
August 48 62
September 19 36
Beganpali June 40 5
July 38 5
August 247 92.7
September 90 65

Table 4: shows the fecundity and fertility of Bactrocera

dorsalis.

Parameters Variety name (Host mango fruit)
Chunsa  Sindhri
Pre-oviposition period  19.33+2.07 19.31+2.08 19.31+2.07
(days:SE)
Oviposition */Q/day
(No.£SE)

Beganpali

16.1+1.24 16.00+1.23 16+1.23

Fecundity and fertility of Bactrocera dorsalis

'The findings in Table 4 show the pre-oviposition period of
sexually mature flies of oriental fruit fly on three different
varieties (host fruits were not significant (p > 0.005,
different). Results were found after three replications of

flies during the alternative time duration of mango varieties.
'The pre-oviposition period of Bactrocera dorsalis was 19.33
days. The fertility frequency findings were almost 15-16
eggs/day/female in different host varieties. All the host
varieties were fully buttressed by the growth of oriental
fruit flies from egg to sexually matured appearance.

Seasonality range and hostility of oriental fruit fly as compared
to other Bactrocera species

Figure 1 revealed the host specificity of Bactrocera
species in the mango variety during two seasons of mango.
It was observed that 94% of mango per year was attacked
by Bactrocera dorsalis, while 6% of other species belonging
to Bactrocera attacked mango per year, which is defined as
a strongly significant number (p<0.05). Additionally, the
graph indicates that all three varieties originate maximum
favorable mass fruits started on their convenience during
alternative time host for the whole season.

Host % of Bactrocera species in mango during 2013-2014

B Bacirocera species
Bactrocera dorsalis

Figure 1: shows the seasonal % of Bactrocera species on
mango host.
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Survival % of Bactrocera dorsalis on different varieties of Discussion

mdngo

Figure 2 revealed that during the mango season, the
highest survival rate of Bactrocera occurs in the Chunsa
variety at 89.64%, followed by the Sindhri variety at 87.36%,
while on Beganpali there is the least survival of adult fruit
flies with 70.36%. These findings defined the significantly
(p<0.05) differed results during the season of mango.

Survival % of Bactrocera dorsalis during 2013-2014 indifferent cultivers of
mango

0 o ol
Sindhri

Beganpali

Figure 2: Shows the s survival % of Bactrocera species on
mango varieties.

Occurrence of Bactrocera dorsalis with the host during whole
montbhs of the season

The number of emerged flies was collected from
infested mangoes during the peak time of mango fruit
season and studied the appearance of the adult population
correlated with the main host plant. Figure 3 clearly shows
the level of pest (fruit fly) occurrence from collected host
varieties of mango, which varies in the meantime as a
function of the growing time of the latent host varieties.
Moreover, during to 4" month of the mango season,
the dominant hostility of Bactrocera dorsalis depicted a
significant linear relationship with the host varieties, while
the other species of Bactrocera were also available but not in
immense numbers. The association among host mango and
pest Bactrocera dorsalis was strongly linked R2 = 79.9%, P =
0.000. Linking between host mango and Bactrocera dorsalis
showed durable sustenance for the host-pest deduction
(HPH) with a general co-efficient of self-control (75.4%,
P =0.000).

Occurance of Bactroera dorsalis and other Bactrocera species
during whole mango season of 2013-2014

4?0 5 3?3 4?1
2 1 ‘
d300 ...
= X 21’0
©200 [
) 1
4
100
20 10 w 27
i o - ——— ‘.—'_\(—.
0 1 2 3 4 5
MONTHLY OCCURANCE

®— Bactrocera dorsalis Bactrocera other species

Figure 3: Shows the occurrence of Bactrocera dorsalis on
mango varieties.

The present study revealed that fruit fly injury is a
danger to the mango fruit, during both years. The result
showed an 87% infestation of fruit flies in mango,
consequently, it shows the strong affinity of fruit flies with
mango. The outbreak of Bactrocera species has strongly
threatened the mango cash verities. The field infestation
was noted according to the average of collected infested
mangoes as shown in table.1. Moreover, all three varieties
have a different mean functional time of ripening and
growing. The highest regular number (Av. No. 208, 208.5)
of Sindhri and Beganpali mangoes were collected at
different intervals of time, for example, the peak time of
Sindhri is June and July. Herein the infestation rate is 85%,
which was found to be a no-significant difference
(p=0.000). Likewise, the Beganpali mango variety has
been occurring in the peak time of mid-August and the
number of collected fruits was 229.5 with 85% infestation.
However, a minimum infestation was noted in the
Beganpali variety during the June and July months. The
Chunsa variety is moderate and is less infested as compared
to other studied varieties of mango during the entire
mango season in Sindh i.e., June-September. Additionally,
the Chunsa variety of Sindh also shares different types like
Sufaid Chunsa, Black Chunsa, and summer Bahist
Chunsa, etc. In the present study, the reason behind the
selection of these cultivars for infestation was their mean
time of peak functioning and their localities distribution
(Table 1). As it is well known that the peak mango season
in Sindh starts in June and ends in September. Therefore,
the monthly overlapping variation of selected mango
varieties exhibits a prominent space for pests to be
developed throughout the season. The Chunsa variety
occurs during the whole season and acts like an
interconnecting bridge for the pest. For example, the
Sindhri variety occurs for a short time such as one month
and a half month during June. Henceforth, the Sindhri
variety is considered to be a good host of Bactrocera dorsalis,
but it suddenly declines due to harvesting. So, a question
may arise how do the pest flies survive and are shifted? The
answer would be the Chunsa variety, which further support
the pest for one and half month, in the meantime, another
late-ripening variety like the Beganpali support the further
infestation of fruit flies. The Beganpali is found only in one
or two districts of Sindh, it is small in size, low weighted,
and remains unripe during the June-July months. The
collected data revealed that the host mango varieties own
a strong affinity with fruit flies and are very helpful for the
development and reproduction of Bactrocera species during
the entire mango season in Sindh. Other scientists have
also concluded that the mango fruit is a major host of
Bactrocera dorsalis while its secondary host is guava, and its
losses about 5-100% mango and 80% guava (Ali ez al.,
1999; Kafi, 1986). The Beganpali and Sindhri mango

varieties were hosting about 80% Bactrocera dorsalis in
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Sindh province as previously stated by others (Panhwar,
2005; Leghari and Zaidi, 2013). The mango fruit fly
(oriental fruit fly) is highly influenced by Sindhri, Chunsa,
and Sonaro varieties and it caused a loss of about 80% of
mangoes in 2013. Somewhere else the comparative
findings were observed internationally (Nankinga ez al.,
2014). In brief, Bactrocera invadence is the most unique
species which may have 89% influence on mango orchards.
On the other hand, the cultivators also reported that fruit
flies had a 100% influence on mango orchards and 1-31%
of mango were found infested by oriental fruit flies in
India (Verghese ez al., 2002). Kapoor (1993) stated that
the mango economy is most highly infested (5-80%) by
Bactrocera dorsalis. According to (Kafi, 1986) Bactrocera
species drop 50% of guava orchards. Similar findings were
described by another study (Khalid and Mishkatullah,
2007) that a maximum pest infestation (80%) was found at
the ripening stage of guava (Khan ez 4/, 2003a; b) also
stated the outbreak of fruit flies in the mango crop. In this
study, the collection of puparia and adults of Bactrocera
dorsalis, was performed. So, the findings revealed that the
highest pupal recovery (Kg*) was found at 49.5% during
August, followed by June 42.3%, respectively, while the
lowest puparia recovery was noted during September with
a 6% rate (Table 2). Certain findings indicated the strong
affinity between pest and host. Moreover, throughout the
season such as from the end of May to the end of
September, the fruit flies remained active and consistent.
The same findings were discussed by (Nankinga ez a/.,
2014; Panhwar, 2005) that all mango varieties (exotic and
local) were highly receptive to fruit flies, and the infestation
average rate was 5 to 175 pupae®¢™ and 33 to 399 pupae®s™.
This study revealed that the Beganpali mango variety
yielded the highest number of pupae during August and
the lowest number of pupae in June and July. On the other
hand, the Sindhri mango variety has shown the lowest
recovery during September (Table 2). Comparable finding
was stated by (Nankinga ez a/.,2014) in respect of different
mango varieties. Moreover, the authors found a maximum
infestation between mango varieties, which were collected
from trees or arenas, during their functional meantime.
For example, the kagwogwa mango is a local variety that
has been highly infested by fruit flies, its outbreak recorded
with the catalog was 80-129 pupae Kg! of fruit. Table 2
showed the highest emergence 60.9% of adults from
Beganpali during August, followed by Sindhri variety
which showed 43.2% emergence in June. Likewise
comparable findings were discussed in previous literature
(Ekesi ef al., 2009) such as B. invadens was noted as the
major fruit fly. Of them 88% were sexually matured fruit
flies in mango gardens of Uganda and 98% were entombed
fruit flies. In another study, (Kalia and Srivastava, 1992),
stated that about 200 sexually matured adult flies were
emerged from 100 gms of mango fruit. Here in this study
a less number of sexually matured adult flies were recorded

in Sindhri and Beganpali variety amid the peak season,
while Chunsa variety depicted a maximum emergence.
The results witnessed that the Beganpali, Sindhri and
Chunsa varieties are prominent host for B. dorsalis. In
another study (Akol ez al, 2013) the survival rate of
Bactrocera invadence in difterent host varieties of mango
was found significantly differed. The highest survival was
seen in common varieties like Biire 36.347+2.00d,
following Glen 34.095+1.85d, Kate 33.976+1.70 d, and
theleaston Tommy23.580+2.18dand Apple 23.609+2.07d.
(Rwomushana ez a/., 2008b) have shown a high infestation
39.2 to 103.3 flies*s™ in lower altitude areas as compared
to low at higher altitude areas (0-29.4 flies*?). It is also
reported that fruit flies epidemic are varied according to
the agro-ecological areas or the region of host category
and accessibility (Van Melle ez al, 2008). Table 3
represented that there is non-significant difference among
pre-oviposition time of mature flies of Bactrocera dorsalis
emerging from different host varieties of mango. Moreover,
normal pre-oviposition time is eighteen-twenty-two days
(Kalia, 2015), although the oriental fruit flies has a wide-
range of nine to ten cohort per-year (Meats, 1981; Qureshi
et al., 1993). Table 3 also described the fecundity of
Bactrocera dorsalis per fly 15-16 eggs/day. Similar results
concerned with Bactrocera dorsalis were described by (Kalia,
2015) for different host fruit such as, Banana, papaya,
guava and mango. Though certain fruits are the best host
source of Bactrocera dorsalis to maintain their proper
developmental stages starting from egg laying to emergence
of adult. Figure 1 described that Bactrocera dorsalis has
high a kindship with mango varieties i.e., 94% as compared
to other species of Bactrocera (6%). Some pervious studies
(Ekesi ez al., 2006; De Meyer ez al., 2007; Rwomushana ez
al., 2008a) have shown 58.3% infestation in Kenya and
61.8% infestation in Tanzania mango orchards. In contrast
present study recorded 94% infestation of Bactrocera
dorsalis, being the major pest of mango in Sindh province
of Pakistan (Figure 1). Additionally, 6% other Bactrocera
species were also found during June-July, so it might be
considered a shift of flies from other host fruits such as
guava, Jamo and cheekho during the August to September.
A highest 89.64% survival rate of flies was found in
Chunsa variety, due to its frequent availability throughout
the season of this variety. Moreover, Chunsa mango is
available from June to August as in ripening stage.
Similarly (Kalia and Srivastava, 1992) found that Amarpali
was less infested to oriental fruit fly when compared to
Mallika in the field. But the highest infestation on Mallika
56% was noted during harvesting stage followed by
Totapari 37.8% (Singh ez al., 2008). Verghese ez al. (2002)
results also supported present study that highly infested
variety the Beganpali is significantly differed than other
varieties. The occurrence of Bactrocera dorsalis and other
Bactrocera species, during the whole mango season mango
reached to its peak harvesting in June and July (Figure 3).
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While late coming varieties i.e., at the end of August,
encounters a great glassy of adult flies emergence much
earlier as well as till the end of season. However, at the end
of mango season, such prominent number Bactrocera
dorsalis population suddenly declines, due to lack of host
(food source) and fecundity sites. The Research views of
(Joel, 1980) supported present study, that oriental fruit
flies occurrence started from May-November, with a peak
number in June and July, though it occurs in hot months of
year. The adult emergence curve data from peak to end of
season showed strong significant linear relationship among
seasonal months, cumulative emergence, mango varieties
and cumulative flies emergence from infested mangoes
was observed as a function of time and the population
dynamics linked to the main host (mango) during ripping
time (Figure 3). According to (Ndiaye e# a/.,2008) that the
emergence of Bactrocera invadence and C. cosyr in different
type of orchards occurs in different time intervals. In
traditional orchards the emergence time is April to mid-
July for Bactrocera species, while in modern-type orchards
the peak time of emergence is the end of June. These
observations also supported the present study results.
Meanwhile, the uniformity of host availability give space
to fruit flies emergence to the next fruit variety. Moreover,
as the mango season ends, certain populations of Bactrocera
species suddenly declines due to scarcity of host food and
oviposition attempting.

Conclusions

'The present study showed that Bactrocera species and
Bactrocera dorsalis are economic important pest of mango
fruit in Sindh Pakistan. The emergence dynamics of
oriental fruit flies in mango orchards increased with peak
functioning time of harvesting. Study reported a high
number of mango fruits infested by Bactrocera dorsalis
with interval of time during four months of mango season
in Sindh Pakistan. The Chunsa, Sindhri, and Beganpali
were recorded as promising host of Bactrocera dorsalis.
Present work, showed periodic plague of fruit flies that
was examined at weakly intervals during 2013 to 2014
throughout the harvesting succession in all studied sites
from particular orchards of Sindh. The findings revealed
the brutality of fruit fly infestation in the life phase of
fruitage, so the study provides useful support to minimize
the harm and to design strategies for controlling the mango
pest to acquire better yield. As the major intention of this
research work was to identify the plague of the mango
pest, henceforth a long-lasting plague was noted from the
end-May and it continued gradually to the June, July and
August. Later on, a huge number of fruit fly emergence
was decreased to the smallest number in the month of
September. The peak plague of Bactrocera dorsalis occurred
in May to September. This research work concluded that
there is a significant increase in the population of Bactrocera

species, and Bactrocera dorsalis is the today’s major pest
of mango crop, which may also decline the economy of
mango in Sindh.
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