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Section I: Invasive Pests, Emerging Pests, and Hot Topics of Interest 
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The invasive spotted wing drosophila (SWD) (Drosophila suzukii) and Brown Marmorated Stink 
Bug (BMSB) (Haylomorpha halys) are both threatening horticultural crops in the US.  The 
prevalence of both species co-utilizing the same host is not well known, but is likely occurring in 
the fields.  Given that BMSB and SWD can feed on small fruits, the question arises whether prior 
feeding by one species affects subsequent host selection by the second species.  Given that BMSB 
is known to leave behind a distinctive scent, it might be expected that this scent may affect 
SWD’s ability to locate the food source, or deter SWD from utilizing the food source for 
oviposition. In this way, co-infestations of SWD and BMSB may synergistically increase crop 
damage, whereby SWD avoid fruits fed on by BMSB and spread out to oviposit in other 
undamaged fruits.  The total sum of damaged fruits is greater with selective avoidance than 
random feeding events. 

Objective:  Determine if SWD oviposit differently among fruits with/out prior BMSB feeding. 
Raspberry  

• No-choice trials 
• Choice trials 

Blueberry  
• No-choice trials  
• Choice trials (also done with ‘delay’ fruit in case BMSB feeding induces changes in fruit 

after a few days) 
• Test relationship between number of SWD eggs laid, BMSB flanges, and °Brix on berry 

 

Methods: SWD were from a laboratory colony started from infested fruits collected in Oregon.  
The colony and experiments were maintained at 22°C, 16L: 8D, and ~60% RH.    

Fruit source.  In Aug-Sept 2014, raspberries were collected from a mixed cultivar primocane 
fruiting raspberry seedling field at Lewis Brown farm. Green raspberries were enclosed in 
organza bags to prevent naturally-occurring infestation from SWD or feeding by BMSB. At fruit 
ripening, the stem above each fruit was cut with scissors to leave the fruit intact. Ripe fruit was 
randomly selected from different plants in the field, and mixed gently prior to use in the trials.  
Store-bought organic blueberries were during Feb-Mar 2015.   

Set-up.  To create BMSB-fed and unfed raspberry or blueberry fruit, half of the fruits were 
placed inside 28 x 28 x 28 cm cages (BugDorm, BioQuip) containing wild-collected BMSB for 
24 h.  BMSB were observed walking on and feeding on the fruit during this time. After 24 h, the 
BMSB-fed fruits were mixed to account for potential differences in BMSB activity between 
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cages.  To create unfed fruit, the other half of the fruits were placed in identical cages without 
BMSB for 24 h.  Then fruit were transferred to arenas with SWD for testing.  Each arena 
contained 4 ~2-wk-old mated female SWD in a 23 x 23 x 25 cm plastic cage.  Water was 
provided from a soaked sponge placed through a hole cut in the lid of a 60 ml plastic deli cup.  
After 24 h of exposure to SWD, the fruit were handled as described below for the different trials.  
The number of fruit exposed, trial dates, and replicates are described in the Table below. 

Assay Fruit in 
arena 

Trial dates No. 
replicates/treatment 

Raspberry 
no-choice 

5 fed or 
unfed 

21, 26 Aug, 17 
Sept 2014 

15, 5 per date 

 Choice 5 fed + 
5 unfed 

27 Aug, 3, 9 Sept 
2014 

14, 4-5 per date 

Blueberry 
no-choice 

10 fed 
or 
unfed 

24, 25 Feb, 3 Mar 15, 5 per date 

Choice  5 fed + 
5 unfed 

17, 18, 19 Feb 30, 10 per date 

Choice 
‘delay’ 

5 fed + 
5 unfed 

23, 26 Feb, 3 Mar 
2015 

28, 8-10 per date 

 

Raspberry - No-choice trial.  After 24 h of exposure to SWD, the raspberries from each arena 
were placed into 120 mL plastic cups (Solo Cup Operating Corporation, Lake Forest, IL). Cups 
were covered with no-see-um netting (Skeeta, Bradenton, FL) secured by a fitted lid with a 4 cm 
diameter hole cut into the middle to allow ventilation while preventing further infestation. Cups 
were held on lab benches for 7 d, after which raspberries were dissected and the number of SWD 
larvae and pupae were counted.  Larval and pupal counts were used as a measure of oviposition 
because counting eggs on raspberries is difficult.  Previous trials that compared the number of 
eggs counted and the final number of developing SWD after 7 d on the same raspberry revealed 
that there was a tendency to undercount SWD eggs. 

Raspberry – Choice trial.  After 24 h of exposure to SWD, the raspberries were held for 7 d as 
described in the no-choice trial, except that BMSB-fed and unfed raspberries from the same 
arena were kept in separate cups.  

Blueberry – No-choice trial.  After 24 h of exposure to SWD, the blueberries were stored 
individually into bead boxes such that recordings were taken on each berry for the number of 
eggs laid by SWD, intensity of BMSB feeding (no. of flanges) and °Brix (sugar content).  SWD 
eggs were identified under magnification by the protruding respiratory filaments.  To enable the 
identification of BMSB style sheaths, berries were then soaked for 15 minute in a mixture of 1 g 
acid fuschin, 1 ml glacial acetic acid, and 100 ml dH20. Berries were then rinsed in dH20. This 
dyed the stylet sheaths bright pink, making them easier to count under magnification.  Lastly, 
each blueberry was macerated individually to obtain juice for brix readings.  
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Blueberry – Choice trials.  In the usual trials, BMSB-exposed fruit were then immediately 
exposed to SWD for 24 h in arenas.  In ‘delay’ trials, blueberries were held in 120 mL plastic 
cups, covered by no-see-um netting for 72 h before being exposed to SWD in arenas.  This 
“delay” trial was conducted in case BMSB feeding affected fruit quality after a few days which 
could subsequently affect SWD ovipositional choices.  Choice trials included the usual protocol 
and using “delay” blueberry fruit as described above.  After 24 h of exposure to SWD, individual 
blueberry fruit were recorded for number of SWD eggs laid, BMSB flanges, and °Brix. 

Statistical analysis.  Data from no-choice, choice and choice ‘delay’ trials were analyzed 
separately in JMP 11.0.0.  For raspberry trials, the total number of SWD larvae and pupae 
developing from BMSB-fed and unfed fruit were compared with treatment (BMSB-fed, unfed) 
as a fixed effect and trial date as a random effect.  For blueberry trials, the number of SWD eggs 
laid was compared with treatment as a fixed effect and trial date as a random effect.  For 
blueberry choice and choice ‘delay’ trials, berries were tracked by cages, and paired t-tests also 
compared the number of eggs laid in BMSB-fed and unfed blueberries.  Within each cage, the 
eggs laid per berry were summed for the 5 BMSB-fed berries and also for the 5 non-fed berries, 
resulting in one fed and one non-fed value per cage.   Data were checked for homogeneity of 
variances, and no transformations were necessary.   

 

RESULTS 

Raspberry.  In no-choice trials, there were no differences in the total number of SWD larvae and 
pupae in BMSB-fed and unfed raspberries (F1,24= 0.33, P = 0.57) (left graph below).  In choice 
trials, there were marginally fewer SWD larvae and pupae developing in BMSB-fed than in 
unfed raspberries (F1,24= 4.05, P = 0.056). This could suggest differential oviposition or 

differential 
development of SWD 
larvae and pupae on 
exposed versus 
unexposed raspberries.  
Unfortunately, the 
number of eggs could 
not be reliably 
counted on raspberry 
fruit due to its texture 
to determine if 
oviposition rates 
differed. 

 

 

Blueberry.  No BMSB flanges were found on any of the unfed berries. The mean number of 
flanges found on BMSB-fed blueberries from the no-choice, choice, choice ‘delay’ trials were 
5.92 ±0.54, 5.79 ±0.49, and 4.76 ±0.35, respectively.  The number of eggs laid in BMSB-fed and 
unfed blueberries did not differ in the no-choice (F1,26 = 0.28, P = 0.60), choice (F1,56 = 0.02, P 
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=0.90; t = 0.12, df = 29, P = 0.90), and choice ‘delay’ trials (F1,52 = 0.74, P = 0.39; t = 0.72, df = 
27, P = 0.47) (Fig. 2).   

Regression analyses showed no strong relationships between the number of eggs laid on a berry 
with respect to its °Brix level or to the number of BMSB flanges as a measure of intensity of 
BMSB feeding, for any of the trials.  In other studies, egg laying often increased as °Brix level of 
fruit increased with fruit of varying ripeness levels.  No substantial trend was observed in these 
trials probably because the blueberry were ripe and range of °Brix values was limited.  The lower 
and upper 95% °Brix values were 9.68-10.46 in no-choice trials, 9.68-10.46 in choice trials, and 
9.79-10.8 in choice ‘delay’ trials.    

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


