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Diurnal and seasonal activity patterns of the spotted wing drosophila
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Objectives
Determine if there are diurnal and/or seasonal patterns associated with:

I. D. suzukii movement between crop fields and non-crop habitat
II. D. suzukii attraction to traps with a fermentation-based bait

III. D. suzukii oviposition behavior

 Sampling period: We collected samples at two commercial blackberry farms in Cleveland County, 
North Carolina, from June-August in 2014 (n=7 dates) and 2015 (n=12 dates). We aimed to 
sample each farm once every two weeks and to alternate weeks between the two farms.

 Part I & II. Local movement and trap attraction (2014-2015). Four 2-headed, unbaited Malaise 
traps (BugDorm, Taiwan) were set up between the crop field and an adjacent wooded edge and 
positioned to simultaneously capture D. suzukii adults moving into and out of the crop field. 
Simultaneously, standard D. suzukii monitoring traps5 baited with 1.69 g of dry active yeast, 8.45 
g of sugar, and 150 ml of water were set up in line with the Malaise traps and within the crop 
field (Fig. 2). On each date, flies in each trap were collected hourly, on the hour, for 24 hours, 
except during darkness (usually 10pm-5am), and preserved in 70% ethanol. All D. suzukii were 
identified and sexed using a stereomicroscope.

 Part III. Oviposition behavior (2015). Previously bagged clusters of ripe berries (n=60 total) were 
exposed from 6-10am, 10am-2pm, 2-6pm, 6-10pm, or 10pm-6am on 3-4 August 2015 at one 
farm (Fig. 2). Exposed berries were collected at the end of each time period, and were then held 
in individual rearing containers at 20°C until D. suzukii completed development.

Patterns of host use and local movement can 
directly impact the growth potential and success 
of an invasive species. The spotted wing 
drosophila, Drosophila suzukii, is a highly invasive 
species that has been detected throughout North 
America1 and Europe2, and in South America3, 
since 2008. Female D. suzukii use their large 
serrated ovipositor to lay eggs in ripe and ripening 
fruits (Fig. 1), and cause significant economic 
damage to berry and cherry crops4. Tracking the 
movement and activity patterns of D. suzukii over 
space and through time will lead to more targeted 
and effective management programs.

Conclusions
D. suzukii exhibited both diurnal and seasonal activity patterns

 Diurnal: D. suzukii moved between crop fields and wooded edges, were 
attracted to traps with a fermentation-based bait, and laid eggs in berries 
primarily during the morning and evening hours.

 Seasonal: Most D. suzukii activity began in early to mid-July in both years 
and increased as the season progressed.

 Because D. suzukii females visited traps and laid eggs in berries during the 
same time periods, additional experiments should determine whether 
the same D. suzukii females are visiting traps and infesting fruit.

 Future experiments should also address how weather and other abiotic 
factors affect D. suzukii movement, attraction to monitoring traps, and 
oviposition behavior.

Fig. 2. Plot map showing the placement and orientation of Malaise traps (white rectangles) and monitoring traps (yellow 
circles) and the area where clusters were exposed during oviposition behavior trials (purple rectangle) at Farm 1 in 2015 (A)
and the side view of a Malaise trap showing the direction of D. suzukii movement (B).
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Fig. 1. Female D. suzukii laying eggs in a blackberry
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I. Movement between crop fields and non-crop habitat

 Female D. suzukii were first caught moving into the crop field in mid-July in both years (12 
July 2014 and 20 July 2015), and were caught on all successive sampling dates in both years. 
Similarly, males were also caught moving into the crop field from mid to late July through 
the postharvest period in both years.

II. Attraction to traps with a fermentation-based bait

 In both years, D. suzukii were caught at monitoring traps earlier in the season than in the 
Malaise traps (5 July 2014 and 6 June 2015).

 D. suzukii activity at monitoring traps increased throughout the season. More D. suzukii
females and total D. suzukii were captured during the postharvest period in mid to late 
August than during the harvest and preharvest periods (females: F[2,720] = 11.91, P < 0.0001; total D. 

suzukii: F[2,720] = 11.08, P < 0.0001).To this end, we were interested in the potential effects of non-crop habitat on 
D. suzukii behavior because non-crop habitat may serve as a source of infesting 
populations and/or provide D. suzukii with refuge. We also wanted to look closely at 
D. suzukii attraction to fermentation-based baits because they are used widely in the 
United States and Europe to monitor for D. suzukii5. 

 No D. suzukii were reared from berries exposed from 10am-2pm and overnight 
from 10pm-6am, whereas at least one D. suzukii was reared from berries exposed 
during the other time periods (n=number of berries exposed).

 Infestation rates were higher in berries exposed from 6-10am and 6-10pm, time 
periods when D. suzukii were caught in Malaise traps and at monitoring traps in 
both years.

 More D. suzukii females and total D. suzukii were caught at monitoring traps 
during the evening and morning hours than during the other three time periods 
(females: F[4,724] = 40.03, P < 0.0001; total D. suzukii: F[4,724] = 44.76, P < 0.0001).

 More D. suzukii females and total D. suzukii were caught at traps placed between 
the crop field and wooded edge than at traps placed within the crop field    
(females: F[1,724] = 5.01, P = 0.0255; total D. suzukii: F[1,724] = 6.31, P = 0.0122).

 In both years, D. suzukii were captured moving between crop fields and adjacent 
wooded edges primarily during the morning and evening hours.

 Males (n=7) moved into the field during the evening hours and out of the field in 
the morning; conversely, females (n=24) moved in both directions during the 
morning and evening hours.
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Management Implications
 When possible, growers should apply insecticides during the evening or 

early morning hours to increase the effectiveness of applications.

 Growers should consider placing monitoring traps for D. suzukii in the 
area between crop fields and wooded edges or other non-crop habitat.

 Other drosophilid species were also active during the morning and 
evening hours in this system, suggesting that current management 
programs for D. suzukii may impact related species.

 Understanding D. suzukii activity patterns is essential for the 
development of more targeted, species-specific management strategies 
like attract and kill, mass trapping, and genetic pest management tactics.


