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Original Research Article
Incidence of fruit fly, Bactrocera spp. (Tephritidae: Diptera) on economically important guava fruit in Western Uttar Pradesh 

Abstract:

Fruit flies (Bactrocera spp.) pose a significant threat to guava production, leading to substantial yield losses. This study assesses fruit fly infestation in guava orchards across selected localities in Aligarh and Hathras districts. Data recorded from May to August 2018 indicate that fruit losses in Aligarh ranged from 18.40% to 42.66% by weight and 17.45% to 44.33% by number, with peak infestation (41.57% by weight and 43.03% by number) observed in July. Similarly, in Hathras, fruit losses varied between 20.60% to 45.20% by weight and 22.30% to 48.00% by number, with the highest infestation (43.7% by weight and 44.14% by number) also recorded in July. The lowest losses were noted in May for both districts. The overall average fruit fly infestation was 31.81% in Aligarh and 34.2% in Hathras on a weight basis. These findings align with previous studies, emphasizing the economic impact of fruit fly infestations. Additionally, management strategies such as methyl eugenol traps combined with neem seed kernel extract (NSKE) sprays have proven effective in reducing infestation levels. Implementing integrated pest management (IPM) practices is crucial for minimizing losses and enhancing guava yield.
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Introduction:
Fruit flies belonging to the genus Bactrocera (Tephritidae: Diptera) are among the most destructive pests of fruit crops worldwide, causing significant economic losses
 due to direct fruit damage and trade restrictions (Clarke et al., 2011). Guava (Psidium guajava L.), an important tropical fruit, is highly susceptible to fruit fly infestations, leading to reduced market value and yield losses (Sarwar, 2014). The injury to guava fruit occurs primarily through oviposition punctures, followed by larval feeding and development inside the fruit. The maggots feed on the pulp, causing internal decay, premature fruit drop, and secondary fungal or bacterial infections, rendering the fruit unmarketable (Dhillon et al., 2005). The life cycle of Bactrocera spp. complicates its management, as the larvae develop inside the fruit, making direct control difficult. Upon completing their larval stage, they exit the fruit and pupate in the soil, where they may also overwinter, further complicating monitoring and intervention strategies (Ekesi et al., 2006). The adult flies are present throughout the year, with population peaks varying depending on climatic conditions, host availability, and natural enemy activity (Vayssières et al., 2009). Monitoring fruit fly populations is crucial for developing integrated pest management (IPM) strategies, as population dynamics influence the timing and effectiveness of control measures (Manrakhan et al., 2017). Given the economic importance of guava and the challenges associated with fruit fly management, understanding the seasonal incidence and population trends of Bactrocera spp. in guava orchards is essential. This study aims to assess the incidence of fruit flies in guava, analyze population fluctuations in relation to environmental factors, and explore sustainable management approaches to mitigate losses.
Material and methods:

The study was conducted during peak fruiting period from May to August of 2018 at farmer’s commercial orchards of guava in Aligarh and Hathras region (Western Uttar Pradesh). Three locations were selected in the districts of Aligarh (Rajkiya Udhyan, Botanical garden and Hardaspur) and Hathras (Chhatrapur, Samamai Ruhal, and Sasni) respectively. For recording observation 3 trees were selected randomly from each orchard and 20 physiologically mature fruits harvested from each tree were collected by random selection at weekly intervals. The fruits were taken to the laboratory in the Department of Plant Protection, Faculty of Agricultural Sciences, AMU, Aligarh to check the infestation symptoms. Fruits were sorted out as infested based on the presence of ovipositional puncture over the fruits. A fruit was considered damaged, when a fly ovipositional puncture was visible. Observation was also recorded on the presence of larvae inside the fruits. Number and weight of healthy and infested fruits was recorded and percent infestation as well as per cent reduction in weight due to fly infestation, out of total fruits assessed was calculated

. Infested fruits were placed in rearing cages for adult emergence and identification.
Result and Discussion:
District Aligarh:

The data on per cent losses caused by fruit flies as recorded on weight and number basis from three selected localities (Rajkiya Udhyan, Botanical Garden, and Hardaspur) in district Aligarh are presented in Table 1. The data revealed that the fruit losses in guava orchards due to fruit flies, Bactrocera spp. varied in the range of 18.40 to 42.66 % on a weight basis and 17.45 to 44.33 % on a number basis. However, on an average, the highest fruit loss (41.57 % on weight basis and 43.03 % on a number basis) was recorded in the month of July due to presence of a maximum population of fruit flies (Table-1) in the orchards. Whereas the lowest average loss (24.13 % on a weight basis and 25.66 % on a number basis) was recorded during the first fortnight of May in the district Aligarh (fig. 1). Overall average fruit fly infestation was 31.81 per cent on a weight basis and 33.26 per cent on a number basis, during the period of study (from 12.05.2018 to 25.08.2018). 
District Hathras:

Data recorded on the incidence and weight losses from selected localities (Sasni, Samamai Ruhal and Chhatarpur) of district Hathras are presented in Table 2. The data revealed that, fruit losses in guava orchards were recorded in the range of 20.60 to 45.20 per cent on weight basis and 22.30 to 48.00 per cent on number basis. However, on an average highest per cent of infested guava fruits 43.7 per cent on weight basis and 44.14 per cent on number basis were recorded in the month of July. Whereas, lowest average infestation, 26.38 per cent on weight basis and 27.88 per cent on number basis in the month of May (Fig 2). Overall average fruit fly infestation was 34.2 per cent on weight basis and 35.2 per cent on number basis during the period of study (from 12.05.2018 to 25.08.2018). 

The findings of the present investigations regarding the fruit loss inflicted by the fruit fly species complex are in conformity with reports of earlier workers. Jalaluddin et al. (1999) reported that the B. correcta damaging guava fruits to the extent of 60-80 per cent. Haseeb (2007) reported the infestation of fruit flies Bactrocera species to the extent of 20-45 per cent with crop losses of 40 - 60 per cent. Khanh et al., (2008) recorded the infestation of Bactrocera species to the extent of 4 per cent, 16 per cent and 94 per cent respectively in early season, mid-season and late season guava, respectively in 2007.

Further supporting these findings, a study by Singh et al. (2020) indicated that fruit fly infestations in guava orchards resulted in 1% fruit infestation in treated orchards compared to 7% in untreated ones during the 28th Standard Meteorological Week (SMW) in 2017, and 3% versus 10% in 2018. Additionally, research by Kumar et al. (2020) demonstrated that implementing management strategies, such as the use of methyl eugenol traps combined with neem seed kernel extract (NSKE) sprays, significantly reduced fruit infestation rates to 38.33% on a number basis and 35.82% on a weight basis. These studies collectively underscore the substantial impact of Bactrocera species on guava production and highlight the importance of effective management strategies to mitigate fruit loss.
Table 1. Per cent infestation by fruit fly complex on a per cent weight and number basis in district Aligarh:
	Locality
	Rajkiya Udhyan
	Botanical garden
	Hardaspur
	Average

	Date of observation
	Fruit Weight (%)
	Fruit Number (%)
	Fruit Weight (%)
	Fruit Number (%)
	Fruit Weight (%)
	Fruit Number (%)
	Fruit Weight (%)
	Fruit Number (%)

	12-05-2018
	18.40
	20.00
	25.40
	27.00
	28.60
	30.00
	24.13
	25.66

	27-05-2018
	23.60
	24.56
	32.89
	33.00
	31.58
	32.65
	29.35
	30.07

	11-06-2018
	36.40
	37.33
	38.25
	40.25
	15.88
	17.45
	30.17
	31.67

	26-06-2018
	32.80
	33.90
	33.66
	35.25
	29.22
	31.26
	31.89
	33.47

	11-07-2018
	38.40
	40.25
	24.36
	26.00
	35.25
	37.47
	32.67
	34.57

	26-07-2018
	41.20
	42.00
	42.66
	44.33
	40.85
	42.78
	41.57
	43.03

	10-08-2018
	32.60
	33.89
	39.25
	41.36
	37.69
	38.22
	36.51
	37.82

	25-08-2018
	28.70
	30.59
	35.00
	36.67
	20.83
	22.00
	28.17
	29.75

	Avg.
	31.51
	32.81
	33.93
	35.48
	29.98
	31.47
	31.81
	33.26



Fig. 1. Per cent infestation by fruit fly complex on weight and number basis in district   Aligarh 
Table 2. Per cent infestation by fruit fly complex on weight and number basis in district Hathras:
	Locality
	Samamai Ruhal
	Chhatarpur
	Sasni
	Average 

	Date of observation
	Fruit Weight (%)
	Fruit Number (%)
	Fruit Weight (%)
	Fruit Number (%)
	Fruit Weight (%)
	Fruit Number (%)
	Fruit Weight (%)
	Fruit Number (%)

	12-05-2018
	20.60
	22.30
	28.40
	29.36
	30.14
	32.00
	26.38
	27.88

	27-05-2018
	24.50
	25.56
	31.89
	32.47
	35.25
	37.36
	30.54
	31.79

	11-06-2018
	34.40
	37.33
	40.25
	42.24
	25.26
	24.22
	33.3
	34.59

	26-06-2018
	36.80
	38.90
	32.66
	34.26
	34.89
	36.24
	34.78
	36.46

	11-07-2018
	40.20
	38.25
	26.36
	28.26
	37.66
	38.14
	34.74
	34.88

	26-07-2018
	45.20
	48.00
	44.66
	40.31
	41.25
	44.12
	43.7
	44.14

	10-08-2018
	36.60
	38.89
	41.25
	42.36
	43.21
	40.23
	40.35
	40.49

	25-08-2018
	30.70
	32.59
	36.48
	38.67
	22.28
	23.36
	29.82
	31.54

	Avg.
	33.6
	35.2
	35.2
	36.0
	33.7
	34.5
	34.2
	35.2



Fig. 2. Per cent infestation by fruit fly complex on weight and number basis in district Hathras
Conclusion:
The findings of this study highlight the significant impact of Bactrocera spp. on guava production in the Aligarh and Hathras districts, with infestation rates peaking in July and the lowest losses recorded in May. The observed variations in fruit losses emphasize the necessity for effective pest management strategies. The study confirms that the use of methyl eugenol traps combined with neem seed kernel extract (NSKE) sprays 
is an effective approach to reducing fruit fly infestations. These results underscore the importance of implementing integrated pest management (IPM) techniques to mitigate yield losses and ensure sustainable guava production. Future research should focus on refining eco-friendly management strategies and assessing their long-term effectiveness in different agro-climatic conditions.
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