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Relative Attraction of Color Traps and Plant Extracts to
the False Chinch Bug Nysius raphanus and Its Parasitoid,

Phasia occidentis, on Brassica Crops in Colorado

N. Demirel∗,1 and W. Cranshaw2

The false chinch bug (FCB), Nysius raphanus (Howard) (Hemiptera: Lygaeidae), is one of
the most significant pests on Brassicaceae plants. Different colored traps and cups with plant
extracts were tested to study attraction to FCB and its tachinid parasitoid, Phasia occidentis
(Walker) (Diptera: Tachinidae). The yellow trap was the most attractive color to FCB,
and the blue trap was the second. The blue trap was also the most attractive color to the
tachinid parasitoid of FCB. Both species also showed attraction to crude extracts of canola
and mustard oilseed.
KEY WORDS: False chinch bug; Nysius raphanus; Phasia (=Phorantha) occidentis; colored
traps; colored cups; plant extracts; canola oil; mustard oil; Brassicaceae crops.

INTRODUCTION

The false chinch bug (FCB), Nysius raphanus (Howard) (Hemiptera: Lygaeidae),
originally described from Kansas by Howard (12)

,
is one of the most serious pests among

North American species of Nysius (2,24). It is multivoltine (6) and overwinters in the adult
stage under protective debris or rubbish (3,6,9,24). The false chinch bug is a general feeder
with preference for plants in the Chenopodiaceae and Brassicaceae (10,12-15,23-25,30,
and N. Demirel (2003) Ph.D. dissertation, Colorado State Univ., Ft. Collins, CO, USA).
FCB commonly produces large aggregations on plants and the heavily attacked plants may
wilt seriously and often fail to recover (13,15-16,23).

In studies involving the western black flea (WBF) beetle Phyllotreta pusilla (Horn),
M.A. Al-Doghairi (2000, Ph.D. dissertation, Colorado State Univ., Ft. Collins, CO, USA)
incidentally noted FCB attraction to yellow-colored traps. Furthermore, yellow traps baited
with allyl isothiocyanate caught significantly more FCB than yellow cup traps baited with
water (as control). Allyl isothiocyanate, used in this preliminary study, is among the
secondary compounds common to Brassicaceae (1,11).

Such secondary compounds are also sometimes utilized in host finding by parasitoids
of phytophagous insects (4,21,26-29). The most common parasitoid associated with FCB is
the tachinid Phasia (= Phorantha) occidentis (Walker) (5,17). It was commonly recovered
incidentally on traps during studies by Al-Doghairi (2000), but no efforts had been made
to trap it specifically.
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The purpose of this study was to identify the trap components (color, attractants) that
could be used for optimal FCB capture. Concurrently, observations were made on attraction
of the FCB’s primary tachinid parasitoid.

MATERIALS AND METHODS

All trials were conducted during summer 2000 at three different locations in the
vicinity of Ft. Collins, Colorado. At the Cargill Oilseed Research Center (CORC) and
Colorado State University Horticultural Field Research Center (HFRC) sites canola was
the predominant crop surrounding the trap study. The third site was within an organically
managed Napa cabbage field at Grant Family Farms (GFF) in Waverly, Colorado.

Color traps Three trap trials were conducted at CORC. The first trap trial (no. I) was
conducted from 5 to 12 July and consisted of six color-traps as treatments: yellow, blue,
neon yellow, neon green, neon pink and orange (Table 1). The second trap trial was
repeated at two intervals, the first running from 16 to 21 July (trial no. II), and the second
from 18 to 23 July (trial no. III). Each trap trial comprised eight different color traps as
treatments: yellow, blue, neon green, neon yellow, neon orange, neon pink, white and silver
(Table 1).

Two additional trap trials were conducted during the same season at HFRC. The first
trial (no. IV) was conducted from 7 to 14 July and consisted of eight color-traps as
treatments: yellow, blue, neon yellow, neon green, neon pink, orange, white and silver
(Table 2). The second trial (no. V) was conducted from 14 to 21 July and also consisted
of eight color-traps as treatments: yellow, orange, neon yellow, neon green, dull aluminum
foil, shiny aluminum foil, white and silver (Table 2). The last trial (no. VI) was conducted
from 1 to 7 August at GFF. It comprised six color-traps as treatments: yellow, blue, neon
green, neon yellow, neon orange and neon pink (Table 2).

A trap consisted of a colored 13×8 cm index card covered, on each side, with a
transparent sheet stapled to the card. Each of the colored sticky traps was placed on wood
stake crosses whose horizontal bar was 60 cm above the ground. The two outer surfaces of
each trap were coated with a thin layer of Tanglefoot (The Tanglefoot Co., Grand Rapids,
MI, USA). The trap-stakes were spaced 6 m apart within the respective canola or Napa
cabbage fields. Upon collection at each evaluation trial date, each sticky color trap was
encased in clear plastic wrap and transferred to the laboratory for counts of the captured
FCB and its parasitoids. The experimental design was a completely randomized block with
four replications. All data were analyzed by analysis of variance (ANOVA) using the SAS
software and means were separated using the Least Significant Difference (LSD) Multiple
Comparison Tests (22).

Colored cups Three different trials were conducted concurrently from 1 to 7 August at
the GFF site. Basic 266 ml yellow and blue plastic drinking cups (Solo Cup Co., Highland
Park, IL, USA) were used as the traps in this study. The first trial treatments were canola
oil (1 ml/cup), mustard oil (1 ml/cup), crushed freeze-dried canola pods extract (1 ml/cup),
ground mustard seed (1 mg/cup) (Frontier Natural Products, Fort Collins, CO, USA) and
plain water (10 ml/cup) in the yellow-colored cups (Table 3). An extract of crushed canola
seed pods (1 ml) was prepared by crushing fresh pods and then concentrating the juice by
freeze-drying.

The second trial treatments were mustard and canola oil mixture (0.5 ml + 0.5 ml/cup),
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canola oil (1 ml/cup), mustard oil (1 ml/cup), ground mustard seed (1 mg/cup) (Frontier
Natural Products) and plain water (10 ml/cup) in the blue-colored cups (Table 3). In the
third trial, treatments consisted of canola oil (1 ml/cup) and mustard oil (1 ml/cup) in the
yellow- and blue-colored cups (Table 3). Each of the test treatments was poured into the
base of the cup and the inner rim of the cup was coated with Tanglefoot (The Tanglefoot
Co., Grand Rapids, MI, USA).

The yellow and blue cups were placed 9 cm apart along the horizontal bar of a
38×38 cm wooden stake cross. Stakes supporting the cups were spaced 11 m apart.
The experimental design was a completely randomized block with four replications. All
data were analyzed as described above, by ANOVA with means separated using the LSD
Multiple Comparison Tests (22).

RESULTS AND DISCUSSION

Color traps and cups In all the three trials at CORC, the highest FCB numbers were
found on yellow sticky traps (F=11.988, df=5, 18, P=0.0001; F=16.828, df=7, 24,
P=0.0001; F=17.63, df=7, 24, P=0.0001, respectively) (Table 1). The same occurred at the
HFRC site in Trials IV and V (F=2.195, df=7, 24, P=0.0491; F=1.904, df=7, 24, P=0.0113,
respectively) (Table 2) and the GFF site in Trial VI (F=2.914, df=5, 18, P=0.042) (Table
2). A previous study had also indicated yellow as being attractive to FCB (Al-Doghairi,
2000). Our results also support these findings: yellow traps were more attractive than the
other colors. The blue trap was less attractive than the yellow, but more attractive than the
other colors tested at CORC (Table 1). At HFRC, the second highest capture was obtained
with silver in Trial IV and with the shiny aluminum foil trap in Trial V (Table 2). These
values were not significantly different from others tested. In addition, there were also no
significant differences among treatments other than the yellow color in trial VI at GFF.

In the first trial at GFF, using yellow-colored cup traps, attraction also occurred with
extracts of freeze-dried canola seed pods (F=0.721, df=4, 15, P=0.049) (Table 3). In the
second trial at GFF, using blue-colored cups baited with a combination of mustard and
canola oil, this combination caught higher numbers of FCB than traps baited with ground
mustard seed (F=4.029, df=4, 15, P=0.021) (Table 3). In the last trial, canola and mustard
oil baits in yellow-cup traps caught significantly more FCB than blue-cup traps baited with
mustard oil (F=1.093, df=3, 12, P=0.0390). Pivnick et al. (20) reported that the northern
false chinch bug, Nysius niger Baker, is attracted to mustard oils with a specific side-
chain structure. The compound ethyl ICB (4-isothiocyanatobutyrate), placed in rubber
septa attached to yellow boll weevil traps, was the most attractive. Yellow-cup traps
baited with allyl isothiocyanate (AITC) caught significantly more false chinch bugs than
yellow cups baited with water (control) (Al-Doghairi, 2000). Mustard oils and, particularly,
isothiocyanate compounds, can be difficult to handle because of the potential injury they
can cause upon contact or inhalation. The data from the present trials suggest that unrefined
extracts of canola or mustard oilseed, as well as dried canola seed pod extracts, can also be
used to increase effectively FCB capture with colored traps. Moreover, the yellow traps,
and combining yellow traps with the plant extracts of canola and mustard oilseed, were
important tools for monitoring population density and employing an IPM program for FCB
on Brassicaceae plants.

The blue trap was significantly more attractive for P. occidentis than all other tested
colors at the CORC site (F=13.435, df=5, 18, P=0.0001; F=4.751, df=7, 24, P=0.002;
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F=7.284, df=7, 24, P=0.0001, respectively) (Table 1). The blue trap also caught the
highest number of parasitoids compared with the other treatments in Trial IV (Table 2).
The neon green trap caught the highest number of parasitoids in Trial VI (F=1.356, df=5,
18, P=0.0287). However, there was no significant difference among treatments in Trial V.

TABLE 1. Capture of the false chinch bug Nysius raphanus and its associated tachinid parasitoid,
Phasia occidentis, on different colored sticky traps at Cargill Oilseed Research Center, Ft. Collins,
Colorado

Trap color Number of insects (means ± S.E.) per four trapsz

N. raphanus P. occidentis
Trial I

Yellow 316.3±64.9 a 0.3± 0.3 b
Blue 130.8 ±38.9 b 9.8±2.5 a
Neon Yellow 55.5 ±11.8bc 0.5±0.3 b
Neon Green 45.3 ±8.0c 0.3±0.3 b
Neon Pink 26.8 ±6.6c 0.3±0.3 b
Orange 39.3 ±14.0c 0.5±0.5 b

Trial II
Yellow 137.5± 22.7a 3.0±1.6 c
Blue 78.3±13.9 b 22.5±6.3 a
Neon Green 34.5±3.9 c 5.5±1.3 bc
Neon Yellow 28.5±8.1 c 5.8±2.2 bc
Neon Orange 22.3±4.4 c 10.3±1.9 b
Neon Pink 22.8±4.6 c 4.5±2.3 bc
White 18.0±0.8 c 5.0±1.3 bc
Silver 18.0±4.2c 7.3±2.6 bc

Trial III
Yellow 181.0±19.8 a 3.5±1.3 b
Blue 131.8±34.4 b 31.0±8.0 a
Neon Green 19.3±4.0 c 3.3±0.9 b
Neon Yellow 25.3±7.2 c 6.5±2.1 b
Neon Orange 26.3±5.0 c 7.8±2.5 b
Neon Pink 33.5±6.6 c 12.3±2.0 b
White 32.8± 5.5c 12.0±1.6 b
Silver 23.3± 6.5c 11.3±1.4 b

zWithin columns, means followed by a common letter do not differ significantly (P<0.05) by LSD.

The use of canola oil baits with yellow-colored cups also increased capture of P.
occidentis in Trial I at GFF (F=1.941, df=4, 15, P=0.0156) (Table 3). Mustard oil baits
with blue-colored-cup traps caught the highest number of P. occidentis in Trial II at GFF
(F=3.758, df=4, 15, P=0.0260). In addition, blue cups baited with canola oil caught the
highest number of parasitoids compared with yellow cups in Trial III (F=1.269, df=3, 12,
P=0.0329). Previous studies have reported tachinids captured on yellow-colored traps.
During studies of the apple maggot, Rhagoletis pomonella (Walsh), yellow sticky panels
caught a total of 378 tachinids, primarily Archytas apicifer (Walker) and A. californiae
(Walker) (7). The use of sticky colored panels was also suggested by Burk (8) as a useful
way of obtaining specimens of certain tachinids, specifically Euphasiopteryx ochracea
(Bigot). Data from this study suggest that blue traps would be far superior to standard
yellow traps when surveying tachinids.

Previous research by Pivnick (19) had established that some hymenopterous parasitoids
associated with Brassica-feeding insects also showed attraction to mustard oil compounds.
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The braconid parasitoid Meteorus leviventris Wesmael was caught in highest numbers on
traps baited with AITC. Later studies by Murchie et al. (18) showed that traps baited with
2-phenylethyl isothiocyanate caught more males and females of Platygaster subuliformis
than traps baited with AITC or unbaited traps. However, the data from the present study
appear to be the first showing that secondary host plant compounds can increase captures of
tachinids. The combination of canola oil and blue color seems to be particularly effective
for P. occidentis. Furthermore, the blue traps, and blue traps in combination with plant
extracts of oilseed canola and mustard, were important tools for monitoring the tachinid
parasitoid P. occidentis in the Brassicaceae plants. For IPM purposes, yellow sticky traps
with plant extracts can be used to capture the pest directly. Used in addition to blue traps,
they can be employed for monitoring purposes for both the pest and its parasitoid to decide
upon other control methods.

TABLE 2. Capture of the false chinch bug Nysius raphanus and its associated tachinid parasitoid,
Phasia occidentis, on different colored sticky traps at the Horticultural Field Research Center (Trials
IV and V) in Ft. Collins and at the Grant Family Farms (Trial VI) in Waverly, Colorado

Trap color Number of insects (means ± S.E.) per four traps z

N. raphanus P. occidentis
Trial IV

Yellow 8.0±3.0 a 0.3±0.3 ab
Blue 3.5±1.0 b 1.0±0.4 a
Neon Yellow 3.3±1.7 b 0.5±0.5 ab
Neon Green 2.0±0.6 b 0.5±0.3 ab
Neon Pink 3.0±0.7 b 0.5±0.3 ab
Orange 1.3±0.6 b 0.0±0.0 b
White 4.8±0.8 ab 0.0±0.0 b
Silver 5.3±1.3 ab 0.3±0.3 ab

Trial V
Yellow 37.0±16.0 a 1.5±0.6 a
Orange 9.0±4.7 b 2.0±0.7 a
Neon Yellow 8.8±2.6 b 1.0±0.7 a
Neon Green 11.0±3.2 b 1.3±1.3 a
Aluminum foil dull surface 18.3±7.0 b 0.3±0.3 a
Aluminum foil shiny surface 20.3±3.3 ab 0.5±0.3 a
White 11.0±2.0 b 0.5±0.5 a
Silver 10.0±5.5 b 1.3±0.9 a

Trial VI
Yellow 187.5±91.6 a 4.0±0.4 b
Blue 65.0±10.4 b 4.3±0.8 b
Neon Green 34.5±11.2 b 18.5±8.1 a
Neon Yellow 29.8±5.5 b 7.3±1.4 ab
Neon Orange 20.3±9.3 b 13.0±8.1 ab
Neon Pink 17.0±4.4 b 10.0±2.0 ab

zWithin columns, means followed by a common letter do not differ significantly (P<0.05) by LSD.

In conclusion, the false chinch bug response to sticky yellow traps consistently resulted
in highest captures. The blue trap was the second most attractive color to FCB and was
highly attractive to its tachinid parasitoid P. occidentis. Both species also showed attraction
to crude extracts of oilseed canola and mustard.
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TABLE 3. Capture of the false chinch bug Nysius raphanus and its associated tachinid parasitoid,
Phasia occidentis, in yellow- and blue-cup traps baited with different mustard and canola compounds
at Grant Family Farms in Waverly, Colorado

Tested compound (amount) /
trap

Cup Color Number of insects (means ± S.E.) per four cupsz

N. raphanus P. occidentis
Trial I

Canola oil (1 ml) Yellow 27.8±7.5 ab 2.3±0.9 a
Mustard oil (1 ml) Yellow 28.0±3.9 ab 0.3±0.3 b
Crushed freeze-dried canola
pods extract (1 ml)

Yellow 30.5±8.3 a 0.8±0.5 ab

Ground mustard seed (1 mg) Yellow 24.5±6.8 ab 1.3±0.5 ab
Water (10 ml) Yellow 17.0±1.3 b 1.0±0.4 ab

Trial II
Mustard oil + Canola oil
(0.5 ml+ 0.5 ml)

Blue 49.5±3.8 a 1.8±0.5 bc

Canola oil (1 ml) Blue 48.3±10.4 a 2.8±0.3 ab
Mustard oil (1 ml) Blue 46.5±5.9 a 4.3±0.9 a
Ground mustard seed (1 mg) Blue 20.5±4.3 b 1.0±0.7 c
Water (10 ml) Blue 28.5±6.6 ab 2.0±0.7 bc

Trial III
Canola oil (1 ml) Yellow 69.5±7.8 a 3.5±0.9 b
Mustard oil (1 ml) Yellow 65.0±8.1 a 3.5±0.9 b
Canola oil (1 ml) Blue 52.5±14.1 ab 7.0±1.9 a
Mustard oil (1 ml) Blue 45.8±10.7 b 5.0±1.8 ab

zWithin columns, means followed by a common letter do not differ significantly (P<0.05) by LSD.

ACKNOWLEDGMENTS

We would like to acknowledge the valuable assistance of Matt Camper in counting the false chinch bugs on
the color traps and cups. We would like to thank the Cargill Oilseed Research Center, Ft. Collins, CO, for their
permission to set out trials in their fields. This project was supported by the Colorado Agricultural Experiment
Station. ND received financial support from the Ministry of National Education of the Republic of Turkey.

REFERENCES

1. Aliabadi, A. and Whitman, D.W. (2001) Semiochemistry of crucifers and their herbivores. in:
Ananthakrishnan, T.N. [Ed.] Insects and Plant Defense Dynamics. Science Publishers, Inc., Enfield, NH,
USA. pp. 72-94.

2. Ashlock, P.D. (1977) New records and name changes of North American Lygaeidae (Hemiptera: Heteroptera:
Lygaeidae). Proc. Entomol. Soc. Wash. 79:575-582.

3. Barnes, M.M. (1970) Genesis of pest: Nysius raphanus and Sisymbrium irio in vineyards. J. Econ. Entomol.
63:1462-1463.

4. Bradburne, R.P. and Mithen, R. (2000) Glucosinolate genetics and the attraction of the aphid parasitoid
Diaeretilla rapae to Brassica. Proc. R. Soc. Lond. B Biol. Sci. 267:89-95.

5. Brooks, A.R. (1945) A revision of the North American species of the Phasia complex (Diptera: Tachinidae).
Sci. Agric. 25:647-679.

6. Burgess, L. and Weegar, H.H. (1986) A method for rearing Nysius ericae (Schilling) (Hemiptera: Lygaeidae),
the false chinch bug. Can. Entomol. 118:1059-1061.

7. Buriff, C.R. and Davis, D.G. (1974) Tachinid flies captured in traps for apple maggot. Environ. Entomol.
3:572.

8. Burk, T. (1982) Sticky panel catches of the tachinid Euphasiopteryx ochracea. Fla. Entomol. 65:291-292.
9. Byers, G.W. (1973) A mating aggregation of Nysius raphanus (Hemiptera: Lygaeidae). J. Kans. Entomol.

Soc. 46:281-282.
10. Capinera, J.L. (2002) Handbook of Vegetable Pests. Academic Press, New York, NY.
11. Feeny, P. (1977) Defensive ecology of the Cruciferae. Ann. Mo. Bot. Gard. 64:221-224.

202 N. Demirel and W. Cranshaw



12. Howard, W.R. (1872) The radish bug - new insect (Nysius raphanus, n.sp.). Can. Entomol. 4:219-220.
13. Knowlton, G.F. (1934) The false chinch bug, Nysius ericae (Schill.). Utah Agric. Exp. Stn. Leafl. 43.
14. Knowlton, G.F. and Wood, S.L. (1943) Utah bird predators of the false chinch bug. J. Econ. Entomol. 36:332-

333.
15. Leigh, T.F. (1961) Insecticidal susceptibility of Nysius raphanus, a pest of cotton. J. Econ. Entomol. 54:120-

122.
16. Milliken, F.B. (1918) Nysius ericae Milliken (nec Schilling), the false chinch bug. J. Agric. Res. 13:571-578.
17. Milliken, F.B. and Wadley, F.M. (1923) Phasia (Phorantha) occidentis Walker, an internal parasite of the

false chinch bug. Bull. Brooklyn Entomol. Soc. 18:28-31.
18. Murchie, A.K., Smart, L.E. and Williams, I.H. (1997) Responses of Dasineura brassicae and its parasitoids

Platygaster subuliformis and Omphale clypealis to field traps baited with organic isothiocyanates. J. Chem.
Ecol. 23:917-926.

19. Pivnick, K.A. (1993) Response of Meteorus leviventris (Hymenoptera: Braconidae) to mustard oils in field
trapping experiments. J. Chem. Ecol. 19:2075-2079.

20. Pivnick, K.A., Reed, D.W., Millar, J.G. and Underhill, E.W. (1991) Attraction of northern false chinch bug
Nysius niger (Heteroptera: Lygaeidae) to mustard oils. J. Chem. Ecol. 17:931-941.

21. Rose, U.S.R., Lewis, W.J. and Tumlinson, J.H. (1998) Specificity of systemically released cotton volatiles as
attractants for specialist and generalist parasitic wasps. J. Chem. Ecol. 24:303-319.

22. SAS Institute Inc. (1990) SAS/STAT User’s Guide, Version 6. SAS Institute Inc., Cary, NC, USA.
23. Smith, G.L. (1942) California Cotton Insects. Bull. Calif. Agric. Exp. Stn. 660:43-44.
24. Sweet, M. H. (2000) Seed and chinch bugs (Lygaeidae). in: Schaefer, C.W. and Panizzi, A.R. [Eds.]

Heteroptera of Economic Importance. CRC Press, Boca Raton, FL, USA. pp. 143-264.
25. Tappan, W.B. (1970) Nysius raphanus attacking tobacco in Florida and Georgia. J. Econ. Entomol. 63:658-

660.
26. Titayavan, M. and Altieri, M.A. (1990) Synomone-mediated interactions between the parasitoid Diaeretiella

rapae and Brevicoryne brassicae under field conditions. Entomophaga 35:499-507.
27. Tumlinson, J.H., Lewis, W.J. and Vet, L.E.M. (1993) How parasitic wasps find their hosts. Sci. Am. 269:100-

106.
28. Turlings, T.C.J., Alborn, H.T., Loughrin, J.H. and Tumlinson, J.H. (2000) Volicitin, an elicitor of maize

volatiles in oral secretion of Spodoptera exigua: Isolation and bioactivity. J. Chem. Ecol. 26:189-202.
29. Vaughn, T.T., Antolin, M.F. and Bjostad, L.B. (1996) Behavioral and physiological responses of Diaeretiella

rapae to semiochemicals. Entomol. Exp. Appl. 78:187-196.
30. Wene, G.P. (1953) The false chinch bug. Proc. Rio Grande Valley Hortic. Inst. 7:75-76.

Phytoparasitica 34:2, 2006 203


