
32 
 

 www.ajlifesciences.com / ISSN: 2663-1040        AJ Life Sci. 2024, 7 (1): 32-39 

 

Performance of Static Spinosad Traps against Bactrocera Spp. at Different Heights 
in Guava Orchard  
 
Jawad Hyder Soomro1, Bhai Khan Solangi1, Din Muhammad Soomro1*, Ariz Muhammad Pirzado1, Faiza 
Abbasi2, Noman Khalid Randhawa3, Shafee Muhammad1 and Syed Muzafar Ali Shah Rashdi1,4 

 
1Department of Entomology, FCPT, Sindh Agriculture University, Tandojam, 70050, Sindh, Pakistan. 
2Department of Statistics, FASS, Sindh Agriculture University Tando Jam, 70050, Sindh, Pakistan. 
3PARC-Arid Zone Reseach Center, Umarkot, 69100, Sindh, Pakistan 
4Center of Agriculture and Bioscience International, Rawalpindi, 46000, Pakistan. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

1. INTRODUCTION 

Guava (Psidium guajava L.), belonging to the Myrtaceae family, is a tropical fruit native to South America. 
Popularly, it is known as "Amrood" in some regions and is widely cultivated in tropical and subtropical areas 
of the world1,2. Mango, guava, and peach are fruits that are beneficial to human health and pleasant to 
consume3. Besides, guava seeds, leaves, and pulp are used to treat hypertension, obesity, and diabetes, as 
well as respiratory and gastrointestinal problems, anti-inflammatory, cough-suppressant, and anti-diarrheal 
properties4,5. 
 
Guava demonstrates remarkable adaptability to propagate through various methods including budding, 
layering, and stem/ root cuttings. Their trees may be grown in a variety of soils, but prefer sandy soils, and 
can begin producing fruit as early as the third year after cultivation6. In Pakistan, guava is grown on 65.600 
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Fruit flies (Bactrocera spp.) are considered serious insect pests of fruits and 
vegetables globally. This study aimed to evaluate the efficacy of pheromone 
traps containing Static Spinosad + Methyl eugenol in controlling B. zonata 
and B. dorsalis fruit flies. Traps were positioned at different heights (0, 1, 2, 
and 3 meters) to assess catch rates. Weekly monitoring of male fruit fly 
populations revealed fluctuations over time and across heights, with peak 
populations of both species (460.2 and 103.0 flies) observed at 2 meters and 
lowest populations (48.6 and 7.0 flies) at ground level (0 meters). Similarly, 
maximum populations for both species occurred in late October, with 
declines observed in February. Population fluctuations correlated positively 
with temperature and negatively with relative humidity. Traps utilizing 
Spinosad + Methyl eugenol were effective, particularly at 2 meters, 
suggesting this height is optimal for guava orchards. The study emphasizes 
the need for further research to refine fruit fly control strategies, focusing on 
trap placement and effectiveness across different orchards and vegetable 
crops. 
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hectares, with an annual yield of approximately 489.100 tonnes in 2014-15 seasons7. Micropropagation is 
one of the most effective biotechnology methods for plant regeneration and genetic resource conservation6. 
Guava is a rich source of calcium, phosphorus, vitamin C, pectin, and other essential nutrients1,8. 
 
Globally, insect pests caused significant losses in quality and agricultural productivity, including in Pakistan9. 
Among these pests, fruit flies (Bactrocera spp.) are one of the most harmful pests to fruits and vegetables5. 
Belonging to the order Diptera due to their two wings, these flies can cause significant yield losses ranging 
from 20 to 100 percent. Bactrocera spp. attack a broad range of fruit crops, guava is particularly susceptible 
to damage by different fruit fly species10. 
 
Fruit flies are pale yellow with blackish markings in appearance; posing a significant threat to global 
quarantine security and international trade of vegetables and fruits 11. Their destructive behavior involves 
laying eggs within the skin of fruit by injecting their ovipositor. Once hatched, the larvae feed on the fruit 
pulp, ultimately burrowing out to pupate in the soil before emerging as adult flies to continue the life cycle. 
In Pakistan, B. dorsalis and B. zonata are identified as the most severe species; causing 5-100 percent fruit 
losses12. These losses are exacerbated by factors such as a higher infestation rate (25-50 percent more attacks 
than the rest of the globe) in southern Pakistan; leading to roughly 80% of the fruit is destroyed in the market. 
Furthermore, the concealed nature of fruit fly damage makes traditional pesticide application ineffective3. 
 
Fortunately, fruit flies may be controlled by a variety of methods, including Chemical, Mechanical, cultural, 
and Biological approaches. Integrated Pest Management (IPM) has proven to be more effective in reducing 
insect infestations. Attractive methods play a critical role for reducing pest infestations and monitoring insect 
numbers. The use of sexual pheromones is a great method to capture male fruit flies13. The goal of the present 
study investigates the performance of Static Spinosad traps against Bactrocera spp. at different heights in the 
Guava orchard. 
 

2.   MATERIALS AND METHODS 

2.1 Place of work 
 

The research work was conducted at the guava orchard farm, Agriculture Research Institute (ARI), Tandojam, 
Pakistan for monitoring the population of two Bactrocera spp. (B. zonata and B. dorsalis) during 2021-22 
Seasons. The size of the orchard was 8 acres. 

2.2 Experimental set-up 
 

The experiment was designed in RCBD (Randomized Complete Block Design). Four treatments, representing 
different trap placement heights and each treatment was replicated five times.  

2.3 Procedure of experiment and data collection 
 

This study aimed to identify the optimal height of pheromone traps replacement to capture the maximum 
number of male fruit flies (B. zonata and B. dorsalis) in guava orchard. Pheromone traps were cylindrical 
shape and size (36 x 11 x 16 cm) with a top cover and two opposing openings for fly entry. Each trap contained 
a lure of 3g Static Spinosad + Methyl eugenol. The traps were hanged at four different heights from ground 
level: 0 meters (T1), 1 meter (T2), 2 meters (T3), and 3 meters (T4) in a guava orchard to catch the male B. 
zonata and B. dorsalis fruit flies. The wicks of cotton were used to absorb Static Spinosad cure and enfolded 
in wire to attach to the trap at all tested heights. After 35 days, the pheromone traps were replaced to make 
sure the chemical used to attract fruit flies was fresh. The species was recognized, and the number of 
attracted male fruit flies was checked at weekly intervals. The data was observed every week, and the 
population of male fruit flies was counted from each pheromone trap at all tested heights. 

2.4 Statistical analysis 
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The collected data were subjected to analysis of variance (ANOVA) using Statistix 8.1 software. Least 
significant difference (ISD) analysis at P≤0.05 was used to determine the significant differences among the 
treatments. 
 

3. RESULTS AND DISCUSSIONS  

In this study, it was found that the pheromone trap, baited with Static Spinosad + Methyl eugenol, was 
positioned at a height of 2 meters in the guava orchard, capturing the highest number of male B. zonata and 
B. dorsalis fruit flies. However, during the seasonal fruit fly infestation, the B. zonata population consistently 
exceeded the population of B. dorsalis observed throughout the season. 14Also observed that the highest 
population of B. zonata was trapped at the 2-meter height as compared to B. dorsalis in the jujube orchard. 
In addition, as reported by15 the guava fruit fly was highly trapped when traps of methyl eugenol were 
positioned at heights of 1, and 2 meters. Moreover,16 also reported that the Methyl eugenol traps caught the 
highest population of fruit flies such as B. zonata, B. dorsalis, and C. vesuviana, during seasonal fruit fly 
infestation. 
 
Our results represented that all pheromone traps were effective against both fruit flies at different heights 
with significant differences (P <0.05) between all treatment. The weekly mean population of B. zonata 
fluctuated throughout the season (Table 1), reaching the maximum capture of flies (460.2) at 2 meters on 
22nd October, 2020, and the lowest number (243.6) on 21st January, 2021. At the height of 1 and 3 meters, 
the highest population of B. zonata was noted (320.2 and 401.2, respectively) than (289.6 flies) at ground 
level (0 meter) on 22nd October, 2020, and the lowest (133.4 and 243.6, respectively) on 21st January 2021.  
 
Table 1. Weekly mean population of Bactrocera zonata (males) at different heights during guava seasons 
2021-2022. 

Weeks Trapping Height  

0-Meter (Surface) 1-Meter 2-Meter 3-Meter 

15/10/2021 270.4± 13.8m-y 311.4±13.7h-r 451.6±21.9ab 403.2±23.4a-e 
22/10/2021 289.6 ± 19.7k-u 320.2±18.1h-p 460.2±31.1a 401.2±28.6a-f 
29/10/2021 282.0 ± 13.8k-v 313.8±18.8h-q 450.6±28.3ab 397.2±28.9a-f 
05/11/2021 270.0 ±18.3m-v 296.2±4.0j-t 425.4±34.2a-c 387.6±24.6b-g 
12/11/2021 245.6 ±18.5r-d 287.4±13.9k-u 412.6±30.2a-d 362.8±30.4c-i 
19/11/2021 237.4 ± 8.2t-h 252.4±19.2p-c 376.6±21.2c-h 340.8±31.3e-l 
26/11/2021 215.2 ± 6.7w-l 230.0±17.4u-j 358.6±42.9d-j 314.4±37.1h-p 
03/12/2021 173.6±10.2h-q 211.4±9.0x-i 335.8±40.6f-m 297.2±17.7i-t 
10/12/2021 164.0 ± 18.1j-q 190.2±14.4b-o 325.4±46.8g-n 278.8±17.7l-w 
17/12/2021 141.8 ±11.1m-s 179.4±14.5e-q 308.2±36.6i-s 257.2±15.7o-a 
24/12/2021 127.6± 9.6o-t 169.8±16.7i-q 263.0±41.5n-z 244.4±17.8s-e 
31/12/2021 128.2 ± 10.3o-t 162.6±11.4k-r 276.6±61.1l-x 174.8±5.8g-q 
07/01/2022 82.4 ± 12.2s-w 134.2±9.6n-t 247.8±36.1q-c 187.6±18.2c-p 
14/01/2022 75.6 ± 11.1t-w 140.2±10.7m-t 254.6±47.8p-b 167.6±31.7i-q 
21/01/2022 60.8±10.2u-w 133.4±7.0n-t 243.6±41.7s-f 124.0±14.8p-u 
28/01/2022 52.8±10.0vw 135.8±7.3n-t 255.2±28.9p-b 180.8±26.8d-q 
04/02/2022 48.6±8.2w 142.8±8.5m-s 261.8±37.6n-z 194.8±21.8a-n 
11/02/2022 57.2±7.4vw 160.6±8.4k-r 292.4±36.9k-u 205.6±20.1y-m 
18/02/2022 56.6±7.4vw 150.6±11.3l-r 277.2±18.3l-x 219.6±12.9v-k 
25/02/2022 52.4±6.2vw 157.8±16.4k-r 292.2±45.1k-u 233.6±20.4t-i 
04/03/2022 77.4±14.3s-w 178.2±15.1f-q 295.4±35.9j-u 240.8±16.5t-g 
11/03/2022 78.6±8.9s-w 192.2±10.3a-o 299.0±37.7i-t 253.2±30.0p-c 
18/03/2022 97.8±10.3r-w 193.4±11.6a-o 321.8±32.2g-o 245.6±19.7r-d 
25/03/2022 115.2±6.8q-v 202.6±12.2z-m 340.6±38.3e-l 247.2±22.6r-c 
01/04/2022 170±14.7i-q 220.0±10.3v-k 346.2±42.0e-k 270.0±23.5m-y 

Interestingly, the lowest population at all tested trap heights (48.6 flies) was recorded on 4th February 2021 
at ground level. Our findings of methyl eugenol traps in guava orchards are consistent with that conducted 
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by11 that the maximum number of B. zonata (1428.4 flies) were at 2-meter height but the minimum numbers 
(1177.3 flies) at the ground level, followed by (1340.5 and 1185.4 flies) at the 1 and 3 meters, respectively. 
According to the findings of17 that recorded B. zonata flies were 61.38 at 2 meters height, followed by 51.35, 
43.03, and 38.09 when traps hanged at 3, 1, and 0-meters, respectively. These differences in population 
numbers of fruit flies compared to our results may be related to different factors such as geographical 
location, environmental conditions, and fruit variety. 
 
The overall mean population of male B. zonata at different heights revealed the higher population (326.9) 
was caught at 2-meter height and the lower (142.8) at ground level (Fig. 1). Similarly,18 noted that the highest 
male population of B. zonata was trapped at 12 feet height and the lowest was at 4 feet. 
 

 
Fig. 1. Overall mean population of Bactrocera zonata (males) at different heights during guava seasons 2021-
2022. 
 
Similar to B. zonata, B. dorsalis captures followed a trend of higher population numbers at 2-meter height 
(103.0) on 29th October, 2020, while the lowest capture (74.2 flies) was on 18th February, 2021 (Table 2). At 
the 3-meter height, the maximum population catches of fruit flies (56.4) were on 05th October, 2020, and the 
minimum (33.6 flies) was on 11th February, 2021. Similarly, the highest population of (37.4 flies) was trapped 
at 1-meter height on 22nd October, 2020, then (19.4 flies) on 14th January, 2021. At ground level, the 
maximum population (11.4 flies) was caught on 26th November, 2020, and the minimum (7.0 flies) was on 4th 
February, 2021. Our findings were confirmed by those reported previously by17, who reported that the 
highest weekly captures of B. dorsalis (0.49 flies) were noted at 2 metres, and the minimum (0.29 flies) were 
at ground level. Similarly,11 also observed that the highest B. dorsalis male (7.34 flies) at 2-meter height, 
followed by (4.67 flies) at 3 meters, and the trap captures decreasing at lower heights. 
 
The overall mean population of male B. dorsalis flies at different heights showed the 2-meter height captured 
the most with (89.01 flies) than (9.11 flies) at the ground level (0 m height) (Fig. 2). However, as noted by 13 
that reported the highest population of Bactrocera spp.  capture (515 flies) at 5-feet height (approximately 
1.5 meters), whereas the lowest (315 flies) were at the ground level. 
 
 
Table 2. Weekly mean population of Bactrocera dorsalis (males) at different heights during guava seasons 
2021-2022.  
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Weeks Trapping heights  

0-Meter (Surface) 1-Meter 2-Meter 3-Meter 

15/10/2021 10.4±1.5y-c 31.0±2.8p-w 97.0±7.3a-d 50.0±5.8h-k 
22/10/2021 9.8±1.1y-c 37.4±6.2j-u 99.2±8.5a-c 52.8±5.4hi 
29/10/2021 9.8±1.3 y-c 35.6±3.9k-v 103.0±6.5a 54.4±6.2 hi 
05/11/2021 10.0±1.1 y-c 32.6±3.7m-w 100.4±9.8ab 56.4±5.2h 
12/11/2021 9.8±0.6 y-c 26.6±2.4 s-w 93.4±9.2a-f 53.6±5.7 hi 
19/11/2021 10.6±1.1 y-c 32.2±3.9n-w 95.2±12.a-e 52.4±5.5h-j 
26/11/2021 11.4±0.6x-c 31.2±5.6o-w 91.0±9.2a-f 50.4±4.5 h-k 
03/12/2021 8.8±1.0z-c 27.4±3.1r-w 92.8±11.3 a-f 48.4±4.9h-l 
10/12/2021 8.4±0.7z-c 26.6±2.4 s-w 91.8±9.9 a-f 47.2±4.4h-n 
17/12/2021 9.8±1.1y-c 22.2±1.1v-b 86.6±8.2a-g 50.0±6.1 h-k 
24/12/2021 10.0±0.6y-c 30.0±5.1q-w 83.2±10.1d-g 42.4±7.0h-r 
31/12/2021 9.2±0.6z-c 22.6±2.2u-a 86.8±7.2a-g 42.0±6.2h-r 
07/01/2022 7.8±0.8a-c 24.6±1.9t-y 84.4±8.7c-g 47.6±5.2h-m 
14/01/2022 8.6±0.4z-c 19.4±1.5w-c 85.8±5.6b-g 50.8±5.0 h-j 
21/01/2022 7.4±0.7bc 23.0±3.5u-z 81.8±7.1e-g 43.6±2.9h-q 
28/01/2022 7.8±0.2 a-c 21.8±2.2 v-c 79.2±7.9fg 48.4±4.9 h-l 
04/02/2022 7.0±0.4c 26.6±1.1s-w 82.6±6.0d-g 50.0±6.7 h-k 
11/02/2022 7.8±0.8 a-c 28.6±2.6 q-w 79.2±7.8f-g 33.6±5.7l-w 
18/02/2022 7.8±0.7 a-c 23.2±2.2u-z 74.2±7.9g 39.6±4.8i-t 
25/02/2022 9.0±0.4 z-c 25.8±3.4s-x 85.6±7.5b-g 40.0±4.7i-s 
04/03/2022 8.8±0.6 z-c 29.8±2.4 q-w 88.6±5.2a-g 40.4±6.4 i-s 
11/03/2022 9.8±0.7y-c 31.4±3.3o-w 94.4±12.3a-e 40.0±4.8 i-s 
18/03/2022 9.4±0.7z-c 34.4±4.9l-w 84.0±8.3d-g 46.2±3.8h-o 
25/03/2022 9.0±1.0z-c 29.6±2.4 q-w 93.6±11.9 a-f 47.0±6.6 h-n 
01/04/2022 9.6±0.9y-c 33.2±2.3m-w 91.4±5.2 a-f 45.2±8.1h-p 

 

Fig. 2. Overall mean population of Bactrocera dorsalis (males) at different heights during guava seasons 2021-

2022. 

Fruit flies continued them actively throughout the year in various vegetables and orchards. In guava orchards 
specifically, the population of fly build-up started in July. Our results align with the previous observation that 
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the highest population captures of both male B. zonata and B. dorsalis occurring in October. The lowest 
population of B. zonata was noted in January, while B. dorsalis captures in February. In this regard, as 
reported by 19 that the peak population of fruit flies was observed in July and the minimum was in January. 
Moreover,13 observed that the highest population numbers of Bactrocera spp. in mango orchards during 
August and September, while 18reported peak populations in June and July. These discrepancies may be due 
to fruit fly species composition, climatic conditions and geographical location. 
 
The trapping population of B. zonata and B. dorsalis correlated with abiotic factors (temperature and relative 
humidity) (Table 3). Both fruit flies species populations are positively correlated with temperature (0.2943** 
and 0.0537**), but negatively non-significant (-0.0223NS and -0.0023NS) with relative humidity %. According 
to20 showed that a positive correlation between wind velocity and temperature with the population of B. 
zonata and B. dorsalis, whereas a negative relationship with relative humidity. Additionally, 14 examine a 
positive significant relationship between temperature with B. zonata (r= 0.2939**) and non-significant with 
relative humidity (r= -0.0223NS), while the correlation of the B. dorsalis population with temperature (r= 
0.0261**) and relative humidity (r= 0.0091**) was positive. 21Also reported that the temperature and 
population of fruit flies have a positive relationship, while the correlation with relative humidity has negative. 
22Observed that the population of B. zonata had a significant positive relationship with seasonal average 
temperature maximum (0.543) and minimum temperature (0.192), and rainfall (0.017), while the negative 
relationship with morning relative humidity (-0.241) and afternoon relative humidity (-0.215). In the same 
way, the population of B. dorsalis had a significant positive correlation with the seasonal average maximum 
temperature (0.187) and a significant negative correlation with the minimum temperature (-0.087), morning 
relative humidity (-0.257), afternoon relative humidity (-.511), and rainfall (-.329). 
 
Table 3. Pearson’s correlation among Bactrocera zonata and Bactrocera dorssalis (males) population with 
abiotic factors (Temperature and Relative Humidity). 

Variable Bactrocera zonata  Bactrocera dorsalis  

Temperature (˚C) r= 0.2943** r=0.0537** 

p= 0.0000 p=0.2309 
Relative Humidity (%) r= -0.0223NS r= -0.0023NS 

P= 0.6157 p= 0.9599 

**Significant 
NS= Non-significant 
 

4. CONCLUSIONS AND RECOMMENDATIONS 

This study investigated the effectiveness of pheromone trap at different heights containing static spinosad + 
methyl eugenol for capturing the fruit flies of (B. zonata and B. dorsalis) in guava orchard. The traps placed 
at 2 meters above the ground captured the highest numbers of both fruit flies. However, the numbers 
decreased at the heights of 3, 1, and 0 meters (ground level). Therefore, the study recommended installing 
pheromone traps at a height of 2 meters in guava orchard. Further studies are needed to determine the 
optimal trap placement heights in various fruit and vegetable crop ecosystems, regarding different fruit fly 
species and orchards layouts.  
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