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Abstract
Male annihilation technique has been successfully used against fruit flies. Number of experiments has
been performed to improve this technique for more effective results. Similarly, in this study, different
food additives were used in methyl eugenol traps to improve the attraction of the lure. A Randomized
Complete Block Design experiment was designed and conducted at guava orchard in Agriculture
Research Institute Tando Jam during the 2017 season. In each treatment, two wicks were used
simultaneously, whereby one wick of methyl eugenol (ME 4ml/wick) contained 85% methyl eugenol,
10% sugar and 5% insecticide and the other 4ml/wick contained different food essences. The treatment
were; T1 (ME+ lemon essence), T2 (ME + Mango essence), T3 (ME + Vanilla), T4 (ME + Orange
essences) and T5 was used as control with only ME solution. Each treatment had four replications.
Two Tephritid species; Bactrocera zonata and B. dorsalis were captured. The maximum mean number
of B. zonata recorded was for T1 (312.72±4.39), while the minimum number of flies was captured in
T5 (225.39±4.47). The results revealed that, the highest mean numbers of B. zonata (238.81±11.39)
was in April while the minimum population was obtained in January (3.23±0.41). High significant
difference (p<0.001) was recorded between treatments. Maximum number of B. dorsalis was collected
in T1 (30.98±1.94), whereas; minimum number of flies was captured in T4 (17.62±1.64) and it reached
its highest number in April (15.1±0.10). Positive correlation was reported between all treatments and
temperature while it was negative with relative humidity.
Keywords: Bactrocera dorsalis; Bactrocera zonata; Food essences; Guava; MAT
family Myrtaceae. The production area of
Introduction
The guava fruit (Psidium guajava) is locally
guava in Pakistan is about 62.5 thousand
known as Zeetone/Amrood, belongs to
hectares with annual production of 421.3
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thousand tones [1, 2]. The plant is cultivated
for its delicious fruit [3]. The size, shape, and
flavour largely depend on the climatic
conditions and variety [4]. The bearing of
fruit is observed twice per annum, but the
best quality is obtained in winter [5]. The
fruit is mostly eaten in its fresh form, but
other products such as jams, juices, sauces,
salad and puddings are also prepared [6].
Besides all these, the guava fruit also
contains carbohydrates (11%), protein
(0.7%) and a significant portion of vitamin A,
B1, B2 and C and some minerals [7].
Furthermore, different parts of the guava
plant are used for the treatment of
gastrointestinal disorders, for curing the
ulcers, wounds, boils, cuts, infectious site and
rheumatic sites [8]. Moreover, the fruit is
used as medicine for the treatment of
bleeding gums and malaria [9, 10]. In some
countries, it is used to cure acute diarrhoea,
flatulence, gastric pain, cough, pulmonary
diseases [9, 11].
Despite great importance, the guava
cultivation in Pakistan is reducing every year.
There are many reasons for the reduction in
cultivation, among which are decline in yield
due to insect pests which damages both plant
and fruit. The insects causing loses to guava
reported from Pakistan are; fruit flies, Mealy
bug, False spider mite, Green stink bug, Redbanded thrips, Guava fruit moths, Guava
whitefly and Scale species [12]. Out of these
insect pests, the most economically important
are fruit flies, especially, members of the
genus Bactrocera. The genus consist of about
651 known species with 50 species
considered to be highly damaging [13, 14].
Fruit flies attack a wide range of fruits and
vegetables throughout the world causing
losses in quantitative and qualitative terms
[15]. In Pakistan, the severity of damage is
reported from 5 to 100% [16].
To control fruit fly species, different
management tools such as cultural practices,
mechanical, biological, chemical, and
physical control, have been implemented.

Largely, farmers rely on synthetic
insecticides
including
Dipterex,
Imidacloprid, Triazophos for controlling
these flies [17-20]. The intensive use of
insecticides has created great concern for the
general public, and the effectiveness is also
limited [21]. In the recent past, the alternative
method of male annihilation technique is
being used successfully against some
Bactrocera species [22]. This technique is
environmentally safe, and it comprises a kill
station containing lure (methyl eugenol) to
attract the fruit flies and insecticides to kill
them [23]. Currently, some experiments were
conducted by the researchers to improve the
efficacy of baits by adding some synthetic
compounds [24, 25]. Recently, Ullah et al.
[26] used different food essences with methyl
eugenol (ME) baited and Cue Lure (CL)
baited traps. The results of the study proved
that addition of essences significantly
increases the attraction of baits against fruit
flies as compared to control. In regards to the
promising results from the previously
published literature, this study was suggested
to evaluate the performance of male
annihilation technique against two fruit fly
species in a guava orchard after impregnating
lures with different food flavours.
Materials and methods
Study site
The experiment was conducted at Guava
orchard (Larkano cultivar) farm in
Agriculture Research Institute (ARI) Tando
Jam at, Sindh, Pakistan from January to April
2017.
Experimental design and replications
Experiment was laid out in Randomized
Complete Block Design (RCBD) with five
treatments and each treatment was replicated
four times. These traps were placed on an
equal height of 6 feet and separated by 12 m
following Bugti et al. [27]. All the selected
trees were of same age at fruiting stage.
Pheromone traps and treatments
Twenty Steiner traps (36 × 11 × 16 cm) were
used in this experiment. Each trap contained
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two wicks of cotton, one with traditional
Methyl eugenol solution (4ml) comprised of
Methyl eugenol (85%) sugar (10%) and
Malathion insecticide (5%) and the second
wick was impregnated with 4ml of essence;
lemon essence (T1), mango essence (T2),
vanilla essence (T3), orange essence (T4)
while the control treatment (T5) has only
water in second wick. The cotton wicks were
changed after 15 days interval.
Data collection and analysis
The data on the captured fruit flies was
recorded weekly and flies were counted and
grouped depending on morphological
characters published by Prabhakar et al. [28].
The metrological data was obtained from the
Metrological Section, ARI Tando Jam,
Sindh, Pakistan. The statistical analysis was
performed through JMP 9.1 Software.
Analysis of variance (ANOVA) was
performed to calculate means and standard
error. The Least Significant Difference was
run to obtain grouping between the
treatments. For assessing correlation between
collected flies and biotic factors, Pearson
correlation coefficient was performed.
Results and discussion
During the study period, two species of fruit
flies (males) were identified. The species
were; Bacterocera zonata and B. dorsalis.
The morphological characters were in line
with work published previously [28]. The
data collected (Table 1) on the population of
B. zonata and B. dorsalis revealed that the
highest grand mean populations of B. zonata
and B. dorsalis was (238.81±11.39) and
(15.1±0.10) recorded in April respectively.
Whereas, the lowest number of collectied
flies was observed in January for both B.
zonata (3.23±0.41) and B. dorsalis
(0.33±0.19).
During,
February,
the
population of B. zonata and B. dorsalis was
11.89±0.89 and 2.21±0.40, respectively;
while in March mean counts for B. zonata
and B. dorsalis were 15.41±1.10 and
5.40±0.54, respectively. Accordingly, it was
observed in the study that population

captured in various treatments showed an
increasing trend with time elapse, as the
highest population of both species was
recorded during April. The prominent
difference in the fly collection between
January and April can be attributed to the
temperature and humidity. The similar results
have also been reported previously by
different researchers [29-32].
The data for each treatment (Table 1)
demonstrate that, the lemon essence was
most effective to attract both species. In the
month of January, the highest mean number
of B. zonata were collected at the traps
containing Vanilla essence (4.6±0.38)
followed by lemon (3.66±0.51), orange
(2.91±0.28), control (2.75±0.42) and lastly
mango essence (2.66±0.44). However, there
was no significant difference observed
between all the treatments. Moreover, in
January the mean number of B. dorsalis was
0.00±0.00, 0.25±0.17, 0.66±0.30, 0.33±0.25,
0.41±0.22 in traps impregnated with lemon
essence, mango essence, vanilla essence,
orange essence and control. In subsequent
months (February, March and April), the
highest number of fruit flies were trapped in
traps baited with lemon essence for B. zonata
and B. dorsalis. The mean number of
recorded
population
was
17.5±1.03
(February), 21.81±1.42 (March) and
272.75±12.62 (April) for B. zonata. Whereas,
in case of B. dorsalis, the captured flies were
3.25±0.45, 9.43±0.65 and 18.30±0.84 for the
months of February, March and April,
respectively. These statistical number are
highly significant (p = 0.02) than other
treatments. The grand mean of treatments
(Figure 1) showed that lemon essence was
most efficient trap against both the fruit fly
species whereas, control trap was least
productive. The manipulation of baits to
attract more fruit fly species was practiced by
many workers to improve the efficacy of
traps. The variations are reported by John and
coworkers [33] Casana [34] and Victor et al.
[24] which confirms that manipulation of
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baits can increase the attraction of flies. The
observations of this study are also in
agreement with work published previously.
The use of different essences in combination
of methyl eugenol is formerly reported by
Ullah and colleagues [26]. They have
conducted the experiments in peach orchards
and found promising results which is in
accordance with the results obtained in this
study.
Impact of abiotic factors on trapping
performance of treatments
The data in (Table 2) shows that there was

positive relationship between temperature
and trapped number of the B. zonata and B.
dorsalis. The r value of correlation was
0.7818, 0.7798,
0.7745, 0.7748 and
0.7698 for lemon essence, mango essence,
vanilla essence, orange essence and control,
respectively, for B. zonata. Concurrently, the
r value in case of B. dorsalis for each
treatment was 0.9219 (lemon essence),
0.8958 (mango essence), 0.8595 (vanilla
essence), 0.7896 (orange essence) and 0.8424
(control).
.

Figure 1. Grand mean of Bactrocera zonata and Bactrocera dorsalis captured during the
study period at each treatment
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Table 1. Mean number of male Bactrocera zonata and Bactrocera dorsalis trapped in different bait traps

Lemon essence
Mango essence

January
3.66±0.51a
2.66±0.44a

Bactrocera zonata
February
March
17.5±1.03a 21.81±1.42a
10.6±0.87bc 18.69±1.30ab

Vanilla essence

4.6±0.38a

12.6±0.99b

13.87±1.19c

c

bc

Treatments

a

April
272.75±12.62a
255.75±9. 51b
207.50±11.61c

January
0.00±0.00a
0.25±0.17a

Bactrocera dorsalis
February
March
3.25±0.45a
9.43±0.65a
2.12±0.43abc 7.43±0.74a

April
18.30±0.84a
14.30±1.04b

0.66±0.30a

3.06±0.62ab

4.50± 0.74b

15.15±1.02ab

c

c

14.05±0.98b
13.70±1.11b
15.1±0.10

b

Orange essence
2.91±0.28
9.06±0.74
14.12±0.95
252.65±8.84
0.33±0.25a 1.18±0.20
a
bc
d
c
Control
2.75±0.42
9.18±0.72
8.56±1.11
204.90±9.22
0.41±0.22a 1.43±0.30bc
Total mean
3.23±0.41
11.89±0.89 15.41±1.10
238.81±11.39
0.33±0.19
2.21±0.40
Note: The symbol * shows the significance impact of abiotic factors
*For each species, the means with same small letters in the same row are not significantly different

2.06±0.21
3.56±0.36bc
5.40±0.54

Table 2. Correlation of Male Bactrocera zonata and Bactrocera dorsalis captured in different treatments with environmental
factors
Bactrocera zonata
Lemon
Mango
Vanilla
Orange
Control
essence
essence
essence
essence
0.7818
0.7798
0.7745
0.7748
0.7698
Temperature
0.0003*
0.0004*
0.0004*
0.0004*
0.0005*
-0.4462
-0.4457
-0.4395
-0.4346
-0.4265
Humidity
0.0832
0.0836
0.0885
0.0925
0.0994
Note: The numbers donated with * shows significant effect of abiotic factors.
Environmental
Factor

Lemon
essence
0.9219
<.0001*
-0.6413
0.0074*

Mango
essence
0.8958
<.0001*
-0.6180
0.0107*

Bactrocera dorsalis
Vanilla
Orange
essence
essence
0.8595
0.7896
<.0001*
0.0003*
-0.5434
-0.4629
0.0296*
0.0710

Control
0.8424
<.0001*
-0.4870
0.0557
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Furthermore, the effect of temperature was
significant on the increase of population in
each treatment because as the temperature
increases, the numbers of catches also
increases. On contrary, the humidity had
negative impact on the collection of flies in
each trap. The r values for each treatment;
lemon essence, mango essence, vanilla
essence, orange essence and control were 0.4462, -0.4457, -0.4395, -0.4346 and 0.4265 for B. zonata. In case of B. dorsalis,
the r values were -0.6413, -0.6180, -0.5434, 0.4629 and -0.4870 for lemon essence,
mango essence, vanilla essence, orange
essence and control, respectively. Form the
literature published previously, the results of
this particular study are in agreements. For
instance, Kannan and Venugopala [35] in
2006, Mahmood and Mishkatullah in 2007
[36] and Laskar and Chatterjee [37] in 2010
proved in their studies there is significant
impact of environmental factor on the
population of fruit flies. They also observed
positive impact of temperature on fruit flies
population and negative relationship with
humidity. The increase in catches of flies
with increment in temperature may be
because of biology of the pests. The most of
the eggs of fruit flies do not hatch at or above
40 ºC and at or temperature below 12.5 ºC.
Moreover the incubation period at 35 ºC is as
short as 3.2 days whereas at 15.0 ºC is may
take 35 days to hatch [38]. Therefore, this
study also indicated that the in the month of
April when temperature become favourable
for the fruit flies more catches were observed.
Conclusion
The observations of the study can be
concluded that there is significant impact of
adding essences of different fruits to traps of
ME in order to increase their performance on
attraction of both species of fruit flies.
Further studies may also be conducted to
check other materials to improve the Male
annihilation technique. Moreover, the detail
study on effect of abiotic factors on dispersal
and coverage area of essences can be
conducted.
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