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ABSTRACT 
 
The New World Screwworm fly (NWS), Cochliomyia hominivorax, causes millions of dollars in annual losses 
to farmers. The collection of adult flies with trapping systems is essential in surveillance for NWS populations 
and for monitoring the progress of eradication programs against this pest. Chemical baits can be used to attract 
adult flies, such as the Swormlure-4. In ports of Australia, the attractant Bezzilure-2 B is part of a quarantine 
surveillance program for another screwworm fly, Chrysomya bezziana. Comparative trials with these attractants 
have never been done in Brazil. The aim of this study was to evaluate the performance between the attractants 
Swormlure-4 and Bezzilure-2 B for NWS. Field trials were carried out on a vegetated area of UNICAMP 
campus. For each trial, 12 Delta sticky traps were set up, with traps positioned 100 to 200 m apart. The 
attractants were dispensed in 30 mL bottles containing a dental roll. Three independent trials were performed: 
one applying Swormlure-4 alone (Trial A), the second with only Bezzilure-2 B (Trial B), and the third with both 
attractants (6 traps for each attractant) (Trial C). Between 800 and 1120 sterile adult flies were released 1 h after 
the installation of the traps. The trapped flies were collected on the 10th day after the release. In all trials, the 
Swormlure-4 proved to be much more efficient and its use should be encouraged for future collections and 
surveillance of NWS populations in Brazil. 
 
 

 
1. INTRODUCTION 

 
 
The New World Screwworm fly (NWS), Cochliomyia hominivorax (Coquerel), is an obligate 
parasite of warm blooded animals and provokes primary myiasis in pre-existent wounds. The 
females have a high reproductive rate and can oviposit up to 450 eggs at 3-4 days interval at 
the periphery of wounds or body orifices. Larvae hatch after 12-20 h, craw immediately to 
the wound and start feeding superficially of the wound fluids. Larvae of 3rd instar go deeper 
to feed of muscular tissues. When mature, the larvae abandon the animal and pupate in the 
soil [1]. The entire life cycle can be completed in 14 days under ideal conditions and may 
lead easily to epidemic breaks. For example, 1.3 million cases of myiasis were reported in 
1934 on Southeastern USA. [2]. Larvae from a unique oviposition may kill small animals and 
multiple infections may kill adult cattle [3].     
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In 1957, a program against the C. hominivorax started in Florida. After the success of Area-
Wide Integrated Pest Management (AW-IPM) campaigns against this pest in Florida and the 
Curaçao Island in the 1950s and with the union among breeders, researchers and the federal 
government, eradication programs against the NWS were launched in other states from 
Southwestern and Southeastern USA. The NWS was declared eradicated from the USA in 
1982, from Mexico in 2001 and, finally, from Central America in 2004 [4]. During the 
campaigns in the USA and Mexico, up to 500 million sterile flies per week were reared at the 
biofactory in Mexico. A buffer zone of 300,000 km2 was set at the Darien Gap, Panama, 
through the release of 25-50 million sterile males per week to avoid reinfestation coming 
from South America [5]. The direct annual revenues from the eradication campaigns for the 
cattle industry alone were estimated in US$ 896 million, US$ 328 million and US$ 87.8 
million in the USA, Mexico and Central America, respectively [4]. 
 
The NWS fly continuous, however, to be a serious threat to animal and human health in 
Cuba, some Caribbean islands and most of South America (except Chile). In 2006, the 
Comisión México-Americana para la Erradicación del Gusano Barrenador del Ganado 
(COMEXA) performed a pilot-project in the Brazil-Uruguay border, where the losses due to 
the NWS accounted US$ 150,000/year. The project was performed between January and May 
2009, the sterile flies were imported from the biofactory in Tuxtla Gutierrez and released by 
the Uruguayan Air Force. After 13 weeks of releases, more than 20% of the egg masses 
collected were sterile [6], and now new suppression/eradication programs against the NWS 
are being planned for the MERCOSUR countries. Many studies in South America are still 
required before the beginning of such programs.  
 
Development and evaluation of attractants for the NWS, for example, have been very limited 
and were restricted to the time that comprehended the U.S. eradication campaign in North 
and Central Americas [7]. The initial attractants were baits based on rotting liver, but in the 
1970s synthetic baits were developed to provide attractants more consistent and uniform [8; 
9]. One of the first chemical baits developed for C. hominivorax adults (called “Swormlure”) 
was as attractive as liver to C. hominivorax adults and much less attractive to other non-target 
species according to Jones et al. [10]. Mackley & Brown [9] then developed a more attractive 
mixture (Swormlure-4) which contained higher amounts of dimethyl disulfide, butanol and 
acetic acid, becoming more efficient at the humid, tropical areas from Mexico. More recently, 
some studies were performed only with the analysis of electrophysiologically active 
components for C. hominivorax in larval infested wound fluid [11] and with a behavioral 
field study on synthetic wound fluids and host baits [12]. 
 
Australians have conducted other studies, since Australia is constantly threatened by possible 
invasions from neighbor countries that are infested, such as Indonesia and Papua New 
Guinea. If an incursion occurs, it needs to be detected rapidly for planned action such as 
control and eradication to be initiated. The screwworm fly surveillance program in Australia 
includes fly trapping, commercial herd inspections for fly strike and identification of larvae 
found in wounds. In ports of Australia, the attractant Bezzilure-2 B is part of a quarantine 
surveillance program for another screwworm fly, Chrysomya bezziana (Villeneuve) [13].   
 
So far, no comparative investigation of C. hominivorax attractants in South America had been 
conducted. This study, therefore, proposed the evaluation of the performance between a 
Chrysomya bezziana attractant (Bezzilure-2 B) and the Swormlure-4 in Brazil. The efficacy 



INAC 2015, São Paulo, SP, Brazil. 
 
 

of these attractants in capturing NWS in field trials was assessed. Comparative attraction 
between C. hominivorax and non-target flies was also noted. 
 
 

2. MATERIAL AND METHODS 
 
 
The  attractants  were  dispensed  in  30  mL  high-density  polyethylene  bottles  containing a 
customized insert to hold a cotton wick (dental roll). On sticky traps, the top of the wick was 
level with the top of the bottle. The attractants were prepared from laboratory and analytical 
grade chemicals (Sigma–Aldrich Co. LLC.). The  compositions of the Swormlure-4 (193 mL 
dimethyl disulfide, 191 mL sec-butyl alcohol, 194 mL iso-butyl alcohol, 192 mL acetic acid, 
63 mL butyric acid, 64 mL valeric acid, 52 mL phenol, 51 mL p-cresol, 13 g indole, and 12 g 
of benzoic acid) and the Bezzilure-2 B (124 mL acetic acid, 165 mL butyric acid, 124 mL 
valeric acid, 34 g indole, 124 mL iso-butanol, 87 ml sec-butanol, 77 mL acetone, and 289 mL 
of 2-Mercaptoethanol) were provided by Mackley & Brown [9] and Urech et al. [13] 
respectively. 
 
Field trials were carried out on a vegetated area of UNICAMP campus (Fig. 1). For each trial, 
12 Delta sticky traps were set up (Fig. 1), with traps positioned 100 to 200 m apart about 1 m 
above ground. Three independent trials were performed: one applying Swormlure-4 alone 
(Trial A), the second with Bezzilure-2 B alone (Trial B), and the third with both attractants (6 
traps for each attractant) (Trial C). In Trial C, six traps were baited with a bottle of Bezzilure-
2 B each and the other six with Swormlure-4. 
 
 

 
 

Figure 1. Vegetated area of UNICAMP campus (at left) used for the trials with Delta 
sticky traps (at right) baited with either Swormlure-4 or Bezzilure-2 B. 

 
 
Between 400 and 1,120 sterile adult flies, 3 days old, were released simultaneously at two 
points of the area 1 h after the installation of the traps. The flies were sterilized as pupae (24 h 
before emergence) with 50 Gy by a Gammacell-220® irradiator (MDS Nordion International 
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Inc., Canada) (Fig. 2) with an activity of 13.8 TBq (372.4 Ci) and a dose rate of 4.3Gy/min. 
(or 0.258 kGy/h) at 25 ºC. For each exposure, dosimetry was performed following the 
Gafchromic® dosimetry system (Gafchromic HD-810 film; International Specialty Products, 
Wayne, NJ 07470, U.S.A.) [14]. 
 

 
 

Figure 2. Gammacell-220® irradiator from CENA/USP used to sterilize the flies as 
pupae 24 h before the emergence of the adults.  

 
 
The trapped flies were collected on the 10th day after the release. The collected flies were 
placed in separate plastic containers containing 90% ethanol and then in a refrigerator (-20ºC) 
until the DNA extraction for species identification. The estimated means for the number of 
collected flies from Trial C were compared by the Student’s t-test (α = 5%) and the analyses 
were performed by the statistical program SAS 9.1 (SAS Institute 2003). 
 

3. RESULTS 
 
The performance of the attractants was different and the number of trapped flies (Fig. 3) is 
presented in Table 1. 

 
Figure 3. Sticky floors containing the captured flies. 
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Table 1. Flies caught by the Delta sticky traps until the 10th day after the release of the sterile flies. 
 

Trial A B C 
(Attractant) (Swormlure-4 alone) (Bezzilure-2 B alone) (Swormlure-4) (Bezzilure-2 B) 

Number of sterile 
C.hominivorax flies 

 (Mean per trap ± standard error) 

32 
(2,7 ± 0,56)  

9 
(0,75 ± 0,33) 

149 
(24,8± 6,8 ) 

35 
(5,8 ± 1,6) 

Total number of Cochliomyia 
macellaria captured 

2 3 1 3 

Number of Chrysomya spp. 
captured 

(Mean per trap ±standard error) 

46 
(3,8 ± 0,9 ) 

160 
( 13,3 ± 3,1) 

190 
(31,6 ± 17,2) 

173 
(28,8±4,6) 

Number of flies from the 
Sarcophagidae family 

captured 
(Mean per trap ±standard error) 

265 
(24,1 ± 4,7) 

141 
(11,8 ± 1,9) 

121 
(20,2 ± 4,9) 

152 
(25,3 ± 5,6) 

 
 
In Trial A, 400 sterile flies were released and 8% of them were recovered, with an average of 
2.7 ± 0.6 sterile flies collected per trap. Considering the non-target flies captured, only two 
Cochliomyia macellaria were collected, 46 flies from the genus Chrysomya and 265 flies 
from the Sarcophagidae family were trapped.     
 
The Bezzilure-2 B alone was less efficient in attracting NWS and even flies from the 
Sarcophagidae family, as in Trial B, from the 800 sterile flies released, only 1.13% of the 
flies were recovered, with 0.75 ± 0.33 sterile flies per trap, and 141 sarcophagidae were 
recorded. The number of Chrysomya spp., however, was higher (160 flies captured) than in 
Trial A.    
 
In the comparative test (Trial C), 16.4% of the 1,120 sterile flies released were recovered, and 
the number of sterile NWS captured differed significantly between the attractants, with a 
mean of 5.8 ± 1.6 sterile flies collected per trap baited with Bezzilure and 24.8 ± 6.8 sterile 
flies per trap baited with the Swormlure (F1,11=9.9; C.V.=11.9%; P = 0.01). A high number of 
non-target flies was recorded in this trial (Table 1), but no significant difference between the 
attractants was observed for the number of captured Chrysomya spp. (F1,11=0.31; 
C.V.=17.5%; P = 0.58) or sarcophagidae (F1,11=0.47; C.V.=11.02%; P = 0.51).       
 
The Swormlure-4 proved, therefore, to be much more efficient in capturing Cochliomyia 
hominivorax flies and its use should be encouraged for future collections and surveillance of 
NWS populations in Brazil. 
    
 

4. CONCLUSION 
 
 
The Swormlure-4 showed to be the attractant with best performance and it would be 
extremely useful for future collections and surveillance of Cochliomyia hominivorax 
populations in South America. 
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