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Bagrada bug, Bagrada hilaris (Burmeister) (Hemiptera: Pentatomidae), an invasive 
stink bug species native to Old World countries of southern Africa, the Middle East, 
and Asia, was fi rst detected in North America from Los Angeles Co., California, in 
2008 (Palumbo and Natwick 2010, Plant health progress, doi:10.1094/PHP-2010-
0621-01-BR) and is now established in brassica crop production regions of central 
coast of California. Recently, populations of bagrada bugs have been reported in 
Nevada, New Mexico, and Utah (Bundy et al. 2012, Southwest Entomol. 37:411 - 412).

Bagrada bug prefers cruciferous hosts (Family: Brassicaceae) including broccoli, 
caulifl ower, cabbage, kale, arugula, or collards. Value of the cruciferous crops is 
estimated > $1 billion in Arizona and California (U.S. Department Agriculture, NASS 
2012). In the Salinas Valley, brassica crops are grown on more than 34,398.3 ha and 
are valued > $485.5 million (Crop Report Monterey County 2012). Also, B. hilaris 
could survive on cruciferous weeds such wild radish (Raphanus raphanistrum L.), 
London rocket (Sisymbrium irio L.), short pod mustard [Hirschfeldia incana (L.) Lagr.-
Fossat], and shepherd’s purse [Capsella bursa-pastoris (L.) Medik.], as well as the 
insectary plant, sweet alyssum [Lobularia maritime (L.) Desv.] (Palumbo and Natwick 
2010). Mustard weed species are very common in ditches, roadsides, and along the 
edges of agricultural fi elds in the central coast of California. Mustard cover crops such 
as white mustard (Sinapsis alba L.) and Indian mustard [Brassica juncea (L.) Czern.] 
in particular, could harbor B. hilaris populations, which are not often monitored for 
insect pests.

Damage to brassica crops varies but can be severe. Severe economic loss has 
been reported when injury occurred during early developmental stages of the crop 
such as cotyledon or < 4 leaves stages (Palumbo and Natwick 2010). Injury on leaves 
appears initially as small puncture marks, which turn into white patches as leaves 
expand. In broccoli and caulifl ower, the economic injury occurs when the bug feeding 
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kills the apical meristematic tissue of young seedlings, which later results in “multiple 
heads” or sometimes “blind head” (without a head). Severe feeding also depletes the 
nutrient reserves of the plant leading to desiccation or wilting. Other leafy brassica 
crops such as mizuna mustard (Brassica rapa nipposinica L.) or arugula (Eruca sativa 
Mill.) are especially at risk from direct feeding damage of B. hilaris.

At this time, no baseline information on bagrada bug abundance, seasonal 
activity, or generations has been established in the coastal brassica crop production 
regions in California. Limited information exists to determine threshold based pest 
management decisions for B. hilaris. Monitoring for B. hilaris during midday hours 
might increase the probability of fi nding them as the bugs typically hide and stay in 
the cracks and crevices or on the underside of leaves when the temperature is 
cooler (Huang et al. 2013, J. Econ. Entomol. 106: 1726 - 1738). Strong attraction to 
specifi c color could be used when developing selective traps for monitoring B. hilaris 
in the fi eld. Yellow traps are most commonly used for monitoring hemipterans such 
as false chinch bugs (Nysius raohanus Howard; Cranshaw 2006, Phytoparasitica 
34: 197 - 203), plant bugs (Lygus spp; Landis and Fox 1972, Environ. Entomol. 1: 
464 - 465), psyllids (Cooper et al. 2010, Can. Entomol. 142: 188 - 191) or stink bugs 
(Mizell and Tedders 1995, Proc. Southeastern Pecan Growers Assoc. 88: 36 - 40). 
Yellow pyramid traps were used to monitor brown [Euschistus servus (Say)] and 
dusky [Euschistus tristigmus (Say)] stink bugs (Cottrell et al. 2000, J. Entomol. Sci. 
35: 421 - 431).

The major objective of this study was to determine the infl uence of trap color on 
catches of B. hilaris. The study was initiated on 6 November 2013 in an organically-
managed broccoli fi eld in San Ardo, CA (36.01949: -120.91908, lat:long). Planting 
sweet alyssum is a common practice among organic growers in the Salinas Valley 
to harbor benefi cial insects such as syrphid fl ies and lady beetles within the cole 
crop fi eld (Brennan 2013, Biol. Contr. 65: 302 - 311). Strips of sweet alyssum were 
planted on 2-m wide beds within the broccoli fi eld at 53.3 m apart. Cross-vane traps 
identical to Horn and Hanula (2011, J. Entomol. Sci. 46: 85 - 87) were constructed 
using corrugated plastic sheets and were painted with white, yellow, red, purple, or 
black paint. All the trap-base containers used in this study were light green in color. 
Five distinctly colored traps or treatments were randomly deployed in each sweet 
alyssum strip at 5 m spacing and replicated within 4 strips or blocks. Traps were 
placed within the sweet alyssum plants (Fig. 1). Bug captures were recorded for 
5 wks, and traps were rotated among positions within each block at 7-d intervals, so 
that each treatment was represented at least once at each location. Bug count data 
were log-transformed (ln [x +1]) to establish homogeneity of variance using the 
PROC Univariate procedure of SAS (SAS Institute 2008) and analyzed using the 
general linear model (PROC GLM) procedure of SAS. Means were separated using 
Tukey’s HSD method, and all statistical comparisons were considered signifi cant at 
α < 0.05.

In total, 10,654 B. hilaris were captured and were predominantly adults (95%). 
Adult B. hilaris captures were signifi cantly infl uenced by trap color (F = 15.8; df = 4, 
12; P < 0.001) (Fig. 2a), whereas B. hilaris nymph captures were not signifi cantly 
different (F = 3.2; df = 4, 12; P = 0.055) (Fig. 2b) among variously colored traps. Black 
traps captured almost twice the number of adult B. hilaris than purple traps; however, 
adult catches were similar among purple, white, or red traps. Catches of adults were 
signifi cantly higher in purple traps than in yellow traps. Although the numbers of B. 
hilaris nymphs captured among various colored traps were not signifi cantly different, 
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black traps captured numerically more nymphs than other colored traps. Another 
invasive stink bug, the brown marmorated stink bug [Halyomorpha halys (Stål)], was 
captured in greater numbers from black pyramid traps than green, white, yellow, or 
clear traps (Leskey et al. 2012, J. Entomol. Sci. 47: 76 - 85). However, capture of the 
recently introduced exotic bean plataspid or kudzu bug, Megacopta cribraria (F.), 
was greater in white traps than yellow, red, purple, and black traps (Horn and Hanula 
2011, J. Entomol. Sci. 46: 85 - 87). Future research will investigate the potential use 
of visual cues when combined with olfactory stimuli to develop traps for fi eld 
monitoring of B. hilaris.

Fig. 1. Cross-vane trap deployed within sweet alyssum plants in a broccoli fi eld.

Fig. 2. Captures of Bagrada hilaris (a) adult and (b) nymphs in the cross-vane 
traps coated with various colors. Bars with the same letter are not 
signifi cantly different (Tukey’s HSD Test: � < 0.05).
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