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ABSTRACT 

The insect populations in hot pepper, Capsicum chínense L. (Solana-
ceae), were surveyed in Georgetown, St. Vincent, during the 2004 wet and 
2005 dry seasons. Modified white, blue, and yellow CC traps were used to 
capture insects in the plantings. Overall, 69 insect families were captured, 41 
of which were captured during both the wet and dry seasons. During the wet 
season, the greatest numbers of individuals captured were from the Cecid-
omyiidae, Chironomidae, Chloropidae, Chrysomelidae, Cicadellidae, and 
Drosophilidae families. During the dry season, the greatest numbers of indi
viduals captured were from Chrysomelidae and Cicadellidae families. The 
addition of dichlorvos as a killing agent and propylene glycol as an insect 
preservative to the CC traps increased the number and diversity of insects 
caught. Additionally, propylene glycol helped to preserve the specimens for 
taxonomic and genetic determinations. CC traps with yellow bases attracted 
more insect families than traps with white or blue bases. However, CC traps 
with blue bases caught more Lonchaeidae during both the wet and dry sea
sons, and moreTachinidae during the dry season. CC traps with white or yel
low trap bases were equally attractive to insects in the families Aleyrodidae, 
Drosophilidae, Lauxaniidae, and Otitidae. 

Key words: CC trap, color attraction, dichlorvos, propylene glycol, St. Vin
cent, insect families 

RESUMEN 

Catastro de poblaciones de insectos en siembras de Capsicum chínense L. 
en Georgetown, San Vicente, usando trampas CC modificadas 

Las poblaciones de insectos en el ají picante, Capsicum chínense L, se 
monitorearon en Georgetown, San Vicente, durante la época de lluvia de 
2004 y la de sequía de 2005. Se usaron las trampas CC modificadas, blancas, 
azules y amarillas, para capturar insectos en las siembras. Se capturaron 69 
familias de insectos; 41 de éstas se capturaron durante ambas épocas, la de 
lluvia y la de sequía. Durante la época de lluvia, el mayor número de indivi-
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duos capturados pertenecía a las familias Cecidomyiidae, Chironomidae, 
Chloropidae, Chrysomelidae, Cicadellidae y Drosophilidae. Durante la época 
de sequía, el mayor número de individuos capturados pertenecía a las fami
lias Cicadellidae y Chrysomelidae. El número y la diversidad de los insectos 
capturados aumentaron al añadir dichlorvos como un agente exterminador y 
glicol de propileno como agente preservativo a las trampas CC. Además, el 
glicol de propileno ayudó a preservar los especímenes para las determina
ciones taxonómicas y genéticas. Las trampas CC con bases amarillas atra
jeron más familias de insectos que las trampas con bases blancas o azules. 
Sin embargo, las trampas CC con bases azules capturaron más Lonchaeidae 
durante ambas épocas, de lluvia y sequía, y másTachinidae durante la época 
de sequía. Las trampas CC con bases blancas o amarillas resultaron igual
mente atractivas a los insectos en las familias Aleyrodidae, Drosophilidae, 
Lauxaniidae y Otitidae. 

Palabras clave: Trampas CC, atracción a color, dichlorvos, glicol de pro
pileno, San Vicente, familias de insectos 

INTRODUCTION 

The CC trap has been used extensively to monitor sweet potato 
whitefly populations (Chu and Henneberry, 1998; Chu et al., 2000, 
Chu et al., 2001; Chu et al., 2007). This trap consists of three com
ponents: a clear plastic trap top to admit light for adult orientation 
into the trap, a clear deflector plate to reduce the escape of trapped 
adults, and a colored trap base with an opening to allow entry of in
sects. The trap is easy to use, reusable, and has no sticky materials, 
pheromones, nor baits as attractants. The trap bases can be made in 
different colors for attraction of different insects, yet the ability of 
the trap to capture different types of insects remains largely un
known. The trap has been tested in a number of crops to date; how
ever, it has been evaluated for efficacy only with a few different in
sect species. The CC trap has been shown to readily capture western 
flower thrips, Frankliniella occidentalis Pergrante; onion thrips, 
Thrips tabaci Lindeman (Liu and Chu, 2004); leafhoppers, Em-
poasca spp. and Asymmetresca spp. (Karut et al., 2005); and the in
sect parasitoid Eretmocerus eremicus Rose and Zolnerowich (Hoe-
lmer et al., 1998). 

During the evaluation of CC traps with different modifications for 
detection and monitoring of chilli thrips, Scirtothrips dorsalis Hood 
(Chu et al., 2006), we recorded other families of insects caught in the 
traps during 2004 and 2005 in plantings of hot pepper, Capsicum 
chínense L., on St. Vincent. Specific objectives of the study were 1) to 
inventory insect families on St. Vincent in hot pepper; and 2) to mea
sure trap capture efficiency for insect families when white, blue, and 
yellow colored CC trap bases were used; and 3) to determine whether 
additions of a killing agent and/or a preservative increased trap cap
tures of insects. 
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MATERIALS AND METHODS 

The studies were conducted in 2004 and 2005 on two commercial 
farms in Georgetown, St. Vincent, West Indies, by using a randomized 
complete block design with five replicates (Chu et al., 2006). The test 
plots (~ 0.2 ha each) were located with approximately 1.5 km separa
tion between plots. On both farms, hot pepper plants (Capsicum chín
ense) were separated by 1 m within rows and 1 m between rows. 

The treatments consisted of trap base color with or without a 1-cm2 

cube of the killing agent dichlorvos (United Industries Corp., St. Louis, 
MO)6, or with or without 15 ml of 10% propylene glycol as a preserva
tive agent (Sierra antifreeze/coolant, Old World Industries, North-
brook, IL) (Figure 1). The dichlorvos cube was suspended at the top of 
the trap by bending a paperclip, passing it through the top of the trap, 
and piercing the cube to the portion of the paperclip inside of the trap. 
The propylene glycol solution was added by inverting the trap, pouring 
in 15 ml of the solution, and re-inverting the trap prior to placement in 
the field. The trap deflector plate (Figure 1, part B) was not included in 
this study to facilitate the addition of both the dichlorvos cube and the 
propylene glycol solution. The CC traps were placed on wooden stakes 
and spaced 1 m apart within hot pepper rows with the trap bases posi
tioned collectively about 22 cm below the tallest plant terminals. 

The treatments were 1) white base, 2) white base with dichlorvos, 3) 
white base with propylene glycol, 4) blue base, 5) blue base with dichlo
rvos, 6) blue base with propylene glycol, 7) yellow base, 8) yellow base 
with dichlorvos, and 9) yellow base with propylene glycol. Weekly, trap 
placement within the fields was re-randomized, and dichlorvos cubes 
and the preservative propylene glycol were replaced in treatment 
traps. Sample collection was accomplished by weekly disassembling 
the traps in the field and rinsing them with 20 ml of 85% ethanol to dis
lodge insects from the trap bases. The insects suspended in ethanol 
were poured into labeled 8-dram glass vials and stored for later identi
fication in the laboratory. 

Traps were in operation for six weeks during the wet season from 14 
October to 29 November 2004, and during the dry season from 23 
March to 4 May 2005. Weather data, including air temperature and rel
ative humidity, were recorded on an hourly basis by a HOBO Pro Series 
H8 data logger (Onset Computer Corp., Bourne, MA). Rainfall was re
corded with a Digital Tipping Bucket Rain Gauge (Spectrum Technolo
gies, Plainfield, IL). All insects in the samples were identified by using 

6Trade names in this publication are used only to provide specific information. Men
tion of a trade name does not constitute a warranty of equipment or materials nor is this 
mention a statement of preference over other equipment or materials. 
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FIGURE 1. Schematic drawing of CC trap used in the hot pepper field studies on 
St. Vincent. Part A is a paperclip bent to attach the trap to a suspended stake, and to 
the 1-cm2 dichlorvos cube simultaneously; part B is the removable deflector plate; and 
part C is the trap base bottom available in multiple single colors. 

the characters described in Borror et al. (1989), and then sorted by fam
ilies and counted. Based on wet or dry season, only the number of in
sects per family that showed differences in capture rates among trap 
treatments (base color, base color with dichlorvos, and base color with 
propylene glycol) are reported here for space considerations. 

Statistical Analysis 

The data collected were heterogeneous and not normally distrib
uted as required by ANOVA; therefore, we decided to transform the 
data using Log(Y+l) prior to the analysis. ANOVA were performed us
ing a three factor factorial analysis (Anonymous, 1989) and means 
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were separated by using Tukey's HSD (Tukey, 1953). Here we report 
only the main effects: trap base color, dichlorvos, and propylene glycol, 
excluding two-way and three-way interactions for space considerations. 

RESULTS 

Insect Families 

A total of more than 22,000 insect specimens, comprising 61 and 48 
families were caught in CC traps during the 2004 wet and 2005 dry 
seasons, respectively (Table 1). Forty-one families were caught during 
both the wet and dry seasons. A total of 69 different insect families 
were captured during this study. 

Trap Base Colors 

In the 2004 wet season, the mean number of individuals per family 
from Chalcidae, Chironomidae, Chloropidae, Chrysomelidae, Cicadel-
lidae, Drosophilidae, Empididae, and Phoridae families were signifi
cantly greater for yellow base traps than for blue or white (Table 2). 
Significantly greater mean numbers of insects from Lauxaniidae and 
Otitidae families were caught in yellow base traps than in blue base 
traps. The mean number of insects from the Lonchaeidae family caught 

TABLE 1.—The insect families caught in CC traps at Georgetown, St. Vincent, in 2004 
wet season and 2005 dry season. 

Agromyzidae* 
Aleyrodidae*f 
Anisopodidae* 
Aphelinidae*f 
Aphididae*f 
Apidae* 
Asteiidae* 
Blaberidae*f 
Bostrichidae*f 
Braconidae*f 
Callophoridae*f 
Cecidomyiidae*f 
Chalcidae*f 
Chamaemyiidae* 
Chironomidae*f 
Chloropidae*f 
Chrysomelidae*f 
Cicadellidae*f 

Coccinelidae*f 
Colletidae* 
Cucujidae* 
Culicidae* 
Curculionidae* 
Delphacidae*f 
Dolichopodidae*f 
Drosophilidae*f 
Elateridaef 
Empididae*f 
Entomobryidae*f 
Ephydridae* 
Eulophidaef 
Eurytomidae*f 
Formicidae*f 
Halictidae*f 
Heleomyzidae* 
Ichneumonidaef 

Isotomidae* 
Lampyridae* 
Lauxaniidae*f 
Lepismatidae*f 
Lonchaeidae*f 
Lygaeidae* 
Miridaef 
Muscidae*f 
Mycetophilidae*f 
Mymaridae* 
Neelidae*f 
Otitidae*f 
Pentatomidae* 
Phoridae*f 
Poduridae*f 
Psychodidae*f 
Psyllidae*f 
Pteromalidae* 

Saldidae*f 
Sarcophagidae* 
Scathophagidaef 
Sciaridae*f 
Signiphoridaef 
Staphylinidae*f 
Tachinidae*f 
Tanagostomatididaef 
Tenebrionidae*f 
Tephritidae* 
Termitidae*f 
Tingidae*f 
Tipulidae* 
Trichogrammatidaef 
Zorotypidae* 

*and f denote CC trap captures of insect families for wet (2004) and dry (2005) seasons, 
respectively. 



TABLE 2.-

Color1 

White 
Blue 
Yellow 

Dich1 

Yes 
No 

PG1 

Yes 
No 

Color1 

White 
Blue 
Yellow 

Dich1 

Yes 
No 

PG1 

Yes 
No 

—Mean (±SE) number of individuals per family captured in CC traps with different colored trap bases at Georg 
2004 - wet season. 

Agromyzidae 

2.9 ± 1.4 a2 

2.9 ±1.4 a 
2.3 ±1.4 a 

3.1 ±1.2 a 
2.3 ±1.0 a 

4.9 ± 1.3 a 
1.8 ± 0.9 b 

Cicadellidae 

216.50 ± 20.96 b 
85.33 ± 7.00 c 

331.58 ± 29.13 a 

268.44 ± 28.27 a 
153.83 ± 16.01 b 

232.83 ± 25.41 a 
189.44 ± 24.57 b 

Braconidae 

0.68 ± 0.6 a 
1.6 ±0.9 a 
0.0 ±0.0 a 

0.8 ± 0.5 a 
0.7 ±0.5 a 

1.4 ±0.7 a 
0.0 ± 0.0 b 

Dolichopodidae 

14.83 ± 3.81 a 
28.17 ± 5.02 a 
18.08 ± 4.08 a 

21.22 ± 3.42 a 
19.50 ± 3.89 a 

216.50 ± 24.34 a 
30.78 ± 25.03 b 

Cecidomyiidae 

173.4 ±20.0 a 
176.8 ± 22.2 a 
205.8 ± 22.6 a 

211.3 ± 11.7 a 
159.4 ± 21.1b 

241.9 ± 14.3 a 
128.8 ± 14.2 b 

Drosophilidae 

169.17 ± 29.50 b 
101.92 ± 18.78 c 
249.83 ± 35.79 a 

220.72 ± 22.41 a 
126.56 ± 26.28 b 

28.89 ± 4.24 a 
11.83 ± 1.97 b 

No./ week X 100 

Chalcidae 

4.2 ± 1.4 b 
7.3 ± 2.2 b 

17.1 ±3.5 a 

12.4 ±2.5 a 
6.7 ± 1.9 b 

11.3 ±2.7 a 
7.7 ±1.8 a 

Empididae 

22.17 ± 6.39 b 
5.17 ± 2.01b 

65.08 ± 12.73 a 

49.33 ± 9.95 a 
12.28 ± 3.40 b 

39.06 ± 9.34 a 
22.55 ± 6.51 b 

Chironomidae 

119.3 ± 15.8 b 
124.5 ± 12.8 b 
159.8 ± 18.3 a 

153.6 ± 11.5 a 
115.5 ± 13.9 b 

182.1 ± 10.7a 
86.9 ± 8.9 b 

Formicidae 

61.67 ± 9.58 a 
57.00 ± 10.09 a 
74.17 ± 11.67 a 

91.11 ±8.57 a 
37.44 ± 4.95 b 

70.06 ± 6.01 a 
58.50 ± 10.45 b 

Chloropidae 

675.0 ± 109.0 b 
221.8 ± 40.1 c 

1,638.4 ±292.1 a 

876.5 ± 166.7 a 
813.7 ± 198.4 a 

1,042.3 ± 169.7 a 
647.8 ± 189.0 b 

Lauxaniidae 

18.33 ± 3.56 ab 
8.75 ± 2.74 b 

27.50 ± 4.36 a 

24.72 ± 3.33 a 
11.67 ± 2.67 b 

26.11 ±3.24 a 
10.28 ± 2.52 b 

etown, St. Vincent, 

Chrysomelidae 

166.50 ± 20.88 b 
66.33 ± 14.46 c 

367.25 ± 43.42 a 

252.11 ±31.82 a 
149.74 ± 31.39 b 

266.39 ± 33.25 a 
133.7 ± 27.8 b 

Lonchaeidae 

5.75 ± 1.76 b 
24.50 ± 4.79 a 

6.33 ± 2.62 b 

13.17 ±3.20 a 
11.22 ±3.05 a 

17.94 ± 3.79 a 
6.44 ± 1.72 b 
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^ a s e color: Denotes CC trap base; Dich = Dichlorvos; PG = Propylene glycol. 
2Means within columns not followed by the same letter are significantly different by Tukey's HSD test, P = 0.05 and df = 

base color, dichlorvos, propylene glycol (PG), and error, respectively. Data were logarithmic transformed before ANOVA. 
2, 1,1, and 44 for 



TABLE 2.-

Color1 

White 
Blue 
Yellow 

Dich1 

Yes 
No 

PG1 

Yes 
No 

-(Continued) Mean (±SE) number 
St. Vincent, 2004 

Muscidae 

6.50 ± 2.22 a 
1.83 ± 1.05 a 
6.67 ± 1.55 a 

7.00 ± 1.53 a 
3.00 ± 1.19 b 

6.55 ± 1.66 a 
3.44 ± 1.05 a 

! - wet season. 

Otitidae 

40.75 ± 8.61 ab 
23.75 ± 4.41 b 
71.17 ± 16.46 a 

52.28 ± 11.12 a 
38.17 ± 7.66 a 

57.50 ±6.64 a 
32.94 ± 11.46 b 

^Base color: Denotes CC trap base; Dich = 

of individuals per family captured in 

Phoridae 

49.17 ± 6.63 b 
36.83 ± 6.83 b 

CC traps with different colored trap bases at Georgetown, 

No./ week X 100 

Poduridae 

0.58 ± 0.58 a 
1.58 ± 0.88 a 

81.92 ±12.02 a 4.09 ±2.12 a 

70.17 ±7.70 a 
41.78 ± 7.38 b 

70.22 ± 6.78 a 
41.72 ± 8.23 b 

Dichlorvos; PG = 
2Means within columns not followed by the same letter are ¡ 

base color, dichlorvos, propyl lene glycol (PG),; 

1.83 ± 0.95 a 
2.33 ± 1.30 a 

2.61 ± 1.31 a 
1.56 ± 0.92 a 

Propylene glycol. 

Psychodidae 

20.83 ± 5.62 a 
12.50 ± 2.53 a 
22.50 ± 4.76 a 

17.78 ±2.49 a 
19.44 ± 4.65 a 

25.56 ± 4.32 a 
11.67 ± 2.42 b 

Sciaridae 

11.33 ± 2.67 a 
14.25 ± 3.74 a 
18.58 ± 3.45 a 

21.33 ± 2.92 a 
8.11 ± 1.88 b 

20.89 ± 2.74 a 
8.55 ± 2.22 b 

significantly different by Tukey's HSD test, P = 0.05 and df = 
and error, respectively. Data were logarithmic transformed before ANOVA. 

Tachinidae 

1.67 ± 0.76 a 
3.75 ±1.54 a 
2.50 ± 1.22 a 

3.61 ±1.11 a 
1.67 ± 0.84 a 

3.33 ±1.17 a 
1.94 ± 0.77 a 

= 2, 1,1, and 44 for 
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in blue base traps was significantly greater than the number in white 
and yellow base traps. There were no significant differences in the 
mean number of individuals captured from the Agromyzidae, Bra-
conidae, Cecidomyiidae, Dolichopodidae, Formicidae, Muscidae, Podu-
ridae, Psychodidae, Sciaridae, or Tachinidae families caught in traps 
with different base colors. 

During the 2005 dry season, the mean number of insects caught in 
yellow base traps from the Chrysomelidae, Cicadellidae, Coccinellidae, 
Elateridae, Empididae, and Tanagostomatididae families were signifi
cantly greater than in white or blue base traps (Table 3). Significantly 
greater mean numbers of insects from Aleyrodidae, Drosophilidae, and 
Otitidae families were caught in yellow base traps than in blue base, 
but not so in white base traps. The mean numbers of insects caught 
were significantly greater in blue base traps for Lonchaeidae and Ta
chinidae families than in white and yellow base traps. There were no 
significant differences in mean numbers of insects caught based on trap 
base colors for Aphididae, Bostrichidae, Cecidomyiidae, Chironomidae, 
Chloropidae, Formicidae, and Halictidae families (Table 3). 

Dichlorvos effect 

In the 2004 wet season, significantly greater numbers of insects 
were caught in dichlorvos-equipped traps from Cecidomyiidae, Chal-
cidae, Chironomidae, Chrysomelidae, Cicadellidae, Drosophilidae, Em
pididae, Formicidae, Lauxaniidae, Muscidae, Phoridae, and Sciaridae 
families than in traps without dichlorvos (Table 2). There were no sig
nificant differences in the number of insects caught in traps with or 
without dichlorvos for Agromyzidae, Braconidae, Chloropidae, Doli
chopodidae, Lonchaeidae, Otitidae, Poduridae, Psychodidae, or Tachin
idae families (Table 2). 

For the 2005 dry season, insect catches of Chrysomelidae, Cicadel
lidae, Coccinellidae, Elateridae, Empididae, Formicidae, and Tachin
idae families were significantly greater in traps with dichlorvos than in 
traps without dichlorvos (Table 3). A significantly greater number of in
sects from the Chironomidae family were caught in traps without 
dichlorvos. There were no significant differences in insect catches of 
Aleyrodidae, Aphididae, Bostrichidae, Cecidomyiidae, Drosophilidae, 
Lonchaeidae, Otitidae, and Tanagostomatididae families in traps with 
or without dichlorvos (Table 3). 

Propylene Glycol Effect 

In the 2004 wet season, the numbers of insects from Agromyzidae, 
Braconidae, Cecidomyiidae, Chironomidae, Chloropidae, Chrysomel-



TABLE 3.—Mean (±SE) number of individuals per family captured in CC traps with different colored trap bases at Georgetown, St. Vincent, 
2004 - dry season. 

Color1 

White 
Blue 
Yellow 

Dich1 

Yes 
No 

PG1 

Yes 
No 

Color1 

White 
Blue 
Yellow 

Dich1 

Yes 
No 

PG1 

Yes 
No 

Aleyrodidae 

25.94 ± 3.21 ab2 

19.06 ± 2.46 b 
37.50 ± 5.07 a 

30.83 ± 3.63 a 
24.17 ± 2.90 a 

30.83 ± 3.74 a 
24.17 ± 2.76 a 

Cicadellidae 

212.81 ± 24.71 b 
63.44 ± 8.56 c 

933.13 ± 38.16 a 

223.54 ± 31.28 a 
158.75 ± 35.49 b 

301.25 ±35.51 a 
81.04 ± 14.59 b 

Aphididae 

7.81 ± 1.69 a 
5.31 ± 1.38 a 
7.50 ± 1.85 a 

7.71 ± 1.49 a 
6.04 ± 1.18 a 

10.63 ± 1.24 a 
3.13 ± 1.07 b 

Coccinellidae 

1.25 ± 0.57 b 
2.50 ± 0.95 b 
5.63 ± 1.69 a 

5.21 ± 1.08 a 
1.04 ± 0.74 b 

4.58 ± 1.27 a 
1.67 ± 0.51b 

Bostrichidae 

0.00 ± 0.00 a 
15.63 ± 6.21 a 
3.13 ±3.13 a 

8.33 ± 3.95 a 
4.17 ±2.90 a 

10.43 ± 4.33 a 
2.08 ± 2.08 b 

Drosophilidae 

12.50 ± 2.80 a 
6.66 ± 2.17 b 

20.94 ± 3.85 a 

15.42 ± 2.96 a 
11.46 ± 2.28 a 

18.96 ± 2.99 a 
7.92 ± 1.80 b 

No./ week X 

Cecidomyiidae 

19.06 ± 3.25 a 
13.75 ±2.29 a 
18.13 ±3.57 a 

17.50 ±2.37 a 
16.46 ± 2.69 a 

23.33 ± 2.71 a 
10.63 ± 1.65 b 

Elateridae 

1.88 ± 0.92 b 
2.81 ± 0.96 b 

21.56 ± 6.32 a 

13.96 ± 4.55 a 
3.54 ± 1.15 b 

9.38 ± 2.24 a 
8.13 ±4.34 a 

100 

Chironomidae 

15.00 ± 2.95 a 
14.38 ± 2.57 a 
18.75 ± 2.83 a 

12.71 ± 1.86 b 
19.38 ± 2.50 a 

19.58 ± 2.30 a 
12.50 ± 2.08 b 

Empididae 

5.00 ± 1.61 b 
0.63 ± 0.43 b 

17.50 ± 4.83 a 

11.88 ± 3.22 a 
3.54 ± 1.84 b 

10.00 ±3.17 a 
5.42 ±2.13 a 

Chloropidae 

8.44 ± 2.09 a 
35.63 ± 23.61 a 
69.38 ± 58.27 a 

66.67 ± 41.33 a 
8.96 ± 2.48 a 

700.00 ±41.21 a 
5.63 ± 1.21 b 

Formicidae 

59.38 ± 7.91 a 
73.13 ± 12.68 a 
57.50 ± 7.58 a 

73.96 ± 4.92 a 
52.71 ± 9.69 b 

89.79 ± 5.91 a 
36.88 ± 6.54 b 

Chrysomelidae 

162.50 ± 25.97 b 
75.00 ± 10.44 c 

335.94 ± 51.47 a 

258.54 ± 32.07 a 
147.71 ± 23.10 b 

268.75 ± 30.10 a 
137.50 ± 23.89 b 

Halictidae 

3.44 ± 1.15 a 
2.19 ±1.14 a 
1.56 ± 0.62 a 

3.13 ± 0.83 a 
1.67 ±0.79 a 

4.17 ±1.10 a 
0.63 ± 0.35 b 
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TABLE 3.—(Continued) Mean (±SE) number of individuals per family captured in CC traps with different colored trap bases at Georgetown, 
St. Vincent, 2004 - dry season. Q 
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1 Base color = Denotes CC trap base; Dich = Dichlorvos; PG = Propylene glycol. j> 
2Means within columns not followed by the same letter are significantly different by Tukey's HSD test, P = 0.05 and df = 2, 1, 1, and 44 for ÍJ3 

base color, dichlorvos, propylene glycol (PG), and error, respectively. Data were logarithmic transformed before ANOVA. 

Color1 

White 
Blue 
Yellow 

Dich1 

Yes 
No 

PG1 

Yes 
No 

Lonchaeidae 

9.06 ± 1.78 b 
21.25 ±3.49 a 
2.81 ± 1.06 c 

11.25 ±2.04 a 
10.83 ± 2.66 a 

15.00 ± 2.62 a 
7.08 ± 1.82 b 

Muscidae 

3.44 ± 1.15 a 
1.88 ± 1.02 a 
2.81 ± 0.96 a 

3.13 ± 0.98 a 
2.29 ±0.70 a 

3.96 ± 0.97 a 
1.46 ± 0.65 b 

Otitidae 

25.63 ± 4.75 a 
6.25 ± 2.03 b 

18.44 ± 3.94 a 

19.17 ±2.71 a 
14.38 ± 3.89 a 

26.25 ± 3.72 a 
7.29 ± 1.67 b 

Tachinidae 

1.25 ± 0.57 b 
2.81 ± 1.06 a 
0.31 ± 0.31 b 

2.50 ±0.77 a 
0.42 ± 0.29 b 

1.88 ± 0.61 a 
1.04 ±0.61 a 

Tanagostomatididae 

3.13 ± 1.16 b 
1.56 ± 0.77 b 
9.69 ± 1.95 a 

4.38 ± 1.28 a 
5.21 ± 1.31 a 

6.67 ± 1.56 a 
2.92 ± 0.83 b 
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idae, Cicadellidae, Dolichopodidae, Drosophilidae, Empididae, Formi-
cidae, Lauxaniidae, Lonchaeidae, Otitidae, Phoridae, Psychodidae, and 
Sciaridae families caught in traps with propylene glycol were signifi
cantly greater than in traps without propylene glycol (Table 2). There 
were no significant differences in the number of insects from Chalcidae, 
Muscidae, Poduridae, and Tachinidae families caught in traps with or 
without propylene glycol. 

During the 2005 dry season, the numbers of insects from Aphididae, 
Bostrichidae, Cecidomyiidae, Chironomidae, Chloropidae, Chrysomel-
idae, Cicadellidae, Coccinellidae, Drosophilidae, Formicidae, Halic-
tidae, Lonchaeidae, Muscidae, Otitidae, and Tanagostomatididae fam
ilies captured in traps with propylene glycol were significantly greater 
than in traps without propylene glycol (Table 3). There were no signif
icant differences in the number of insects from Aleyrodidae, Elateridae, 
Empididae, and Tachinidae families caught in traps with or without 
propylene glycol. 

DISCUSSION 

The CC traps caught a total of 69 insect families during this study, 
with 41 of the families caught during both the wet and dry seasons. 
Chu et al. (2006) also reported catches of several species of Thripidae in 
St. Vincent hot peppers. The mean air temperatures were 28.4 and 29.7 
°C, respectively, for the wet and dry seasons during this study, and 
there were 34 and 10 rainy days with rainfall totaling 855.1 and 48.1 
mm for the wet and dry seasons, respectively. On average, there were 
25.2 and 4.8 mm of rainfall on each rainy day for the wet and dry sea
sons, respectively. More insect families were caught in traps during the 
wet season than during the dry season, thus indicating that the wet 
season was probably more conducive than the dry season for the 
growth and development of insect populations, presumably because 
more weed and plant hosts were available during that time period. 

Color attraction is an innate characteristic of many insect species. It 
is well known that yellow is attractive to Trialeurodes vaporarorium 
Westwood (Lloyd, 1921) and Bemisia sp. (Mound, 1962); olive fruit flies, 
Dacus oleae Gmelin (Economopoulos, 1986), Vespula pensylvanica Sau-
ssure (Chang, 1988); and whitefly parasitoids Eretmocerus sp. (Hoe-
lmer et al., 1998). Other insect species attracted to yellow are Bombus 
spp. (Gross and Carpenter, 1991); Chaetocnema publicaría Melsheimer 
(Adams and Los, 1986); Liriomyza sativae Blanchard (Affeldt et al., 
1983);Frankliniella occidentalis Pergande (Cho et al., 1995); and cereal 
aphid sp. (De Barro, 1991). Gaum and Giliomee (1994) reported that T. 
vaporariorum responded more positively to yellow with a peak reflec-
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tance at 600 nm. Frankliniella occidentalis, in contrast, showed a 
greater attraction response to bright blue sticky traps with a peak re
flectance at 460 nm. Blackmer et al. (1995) reported that 76% of B. 
tabaci adults responded to a visual wavelength stimulus at 550 nm in 
a flight chamber. Numerous other reports also indicate that thrips are 
attracted to blue as well as white (Bradley and Mayer, 1994; Brods-
gaard, 1993; Matteson and Terry, 1992; Yudin et al., 1987). Vernon and 
Gillespie (1995) found that yellow-colored traps placed in front of violet 
or blue backgrounds caught significantly more thrips than yellow traps 
in front of yellow backgrounds. In this study trap catches indicate that 
yellow trap base color appears to be more attractive to Aleyrodidae, 
Chalcidae, Chironomidae, Chloropidae, Chrysomelidae, Cicadellidae, 
Coccinellidae, Drosophilidae, Elateridae, Empididae, Lauxaniidae, 
Otitidae, Phoridae, and Tanagostomatididae than the white and blue 
colors. In previous studies Chu et al. (2006) found that blue base traps 
captured more Frankliniella sp. and Megalurothrips sp. (Thripidae) 
than yellow or white base traps. In the current study, this was also the 
case for Lonchaeidae and Tachinidae. White and yellow trap bases ap
pear to be equally attractive to Aleyrodidae, Drosophilidae, Lauxani
idae, and Otitidae. The differences in trap captures of various families 
of insects here are most likely due to differences in color attraction. 
This information may be useful in providing preliminary determina
tion of color attraction for specific insect families for future studies. 

The increase of trap catches due to dichlorvos for Cecidomyiidae, 
Chalcidae, Chironomidae, Chrysomelidae, Cicadellidae, Coccinellidae, 
Drosophilidae, Elateridae, Empididae, Formicidae, Lauxaniidae, Mus-
cidae, Phoridae, Sciaridae, and Tachinidae is similar to our earlier re
port on the greater numbers of thrips found in traps equipped with 
dichlorvos (Chu et al., 2005; 2006). This finding suggests that insects 
were able to escape the trap without the presence of the dichlorvos kill
ing agent. In this study, we did not include the clear plastic circular de
flector plate (Figure 1, part B) in order to simplify the trap loading pro
cess. Further studies that include the deflector plate may help 
determine whether the addition of the deflector plate and/or the addi
tion of dichlorvos is required to maximize insect captures in the traps. 

Ethylene glycol has been shown as a good short- and long-term stor
age medium for preserving insect specimens for future DNA analysis 
(Dillon et al., 1996). In this study, propylene glycol was used instead of 
ethylene glycol because it has been determined to be less toxic to mam
mals. Propylene glycol in the CC traps resulted in not only better preser
vation of insect specimens for taxonomic and genetic studies, but it also 
increased trap catches of Agromyzidae, Aphididae, Braconidae, Cecid
omyiidae, Chironomidae, Chironomidae, Chloropidae, Chrysomelidae, 
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Cicadellidae, Coccinellidae, Dolichopodidae, Drosophilidae, Empididae, 
Formicidae, Halictidae, Lauxaniidae, Lonchaeidae, Muscidae, Otitidae, 
Phoridae, Psychodidae, Sciaridae, and Tanagostomatididae. Also in pre
vious studies, we found that propylene glycol resulted in increased 
weekly trap catches of thrips including: S. dorsalis, Thrips palmi, Fran-
kliniella spp. and Microcephalothrips abdominalis during the dry season 
on St. Vincent (Chu et al., 2006). It is not known at this time why the use 
of propylene glycol increased the trap catches of these species, but we 
suspect that it ensnared insects and prevented their escape from the 
traps. Thomas et al. (2001) showed that propylene glycol significantly in
creased trap captures and improved preservation of Anastrepha fruit 
flies, suggesting that the propylene glycol or possibly some breakdown 
product may have been acting as an attractant. Given the diversity of in
sect families and the increased trap efficacy in this study, we do not be
lieve that propylene glycol was acting as an attractant. 

Direct plant sampling is an option often used to assess insect popu
lations and densities. However, this method is laborious, time consum
ing, and subject to error because insects leave the plants when dis
turbed. For monitoring insect populations, sticky traps are also widely 
used, but are difficult to use because of the sticky coating, and they of
ten become clogged with debris other than insects plus wind-blown 
dirt. This study shows that a very diverse set of insect families may be 
captured in the CC trap although the numbers captured may be low. 
Different color bases might be employed to gather information of color 
preferences of insects. The addition of dichlorvos and propylene glycol 
increased trap captures over those without the chemicals, and the in
sects captured were preserved well enough to allow further morpholog
ical and DNA analysis. Further studies incorporating the use of phero-
mones in CC traps may yield useful information on the interactions of 
color and pheromone attraction of specific insect species. The CC trap is 
an inexpensive, re-useable trap that can be readily modified for color by 
interchanging the trap base; thus it should be considered as another 
potential monitoring tool in integrated pest management programs. 
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