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Knockdown (kdr) resistance in field populations of horn flies can severely limit pyrethroid's
usefulness in fly control programs. Early detection and characterization of kdr resistance are
critical to the development of resistance management strategies. Studies at the Embrapa
Ronddnia and at Knipling-Bushland U.S. Livestock Insects Research Laboratory were
conducted to verify the genotypes of the Embrapa Rondénia horn fly population. The
population was assessed using cypermethrin-impregnated filter papers. Horn flies from an
untreated cattle herd were caught with a sweep net and used for bioassays. Three groups of
ten flies were exposed for two hours to filter papers treated with cypermethrin concentrations
from 0.01 pg to 3,200 pg/cm Control flies were exposed to filter papers treated only with
acetone. All flies exposed to cypermethrin concentrations between 800-3,200 pg/cm? died.
Genomic DNA was isolated from individual adult flies that survived bioassay concentrations
of 200-400 pg/cm? and 30 flies tested by PASA (PCR amplification of specific alleles) assay
for the presence of a specific nucleotide substltutlon in the sodium channel gene that has
been associated with kdr resistance in horn flies. PASA was performed using two parallel
PCRs, with each PCR containing three sets of primers, and genomic DNA to detect
pyrethroid resistance-associated nucleotide differences in flies. The kdr allele was not
detected in flies from the Embrapa Ronddnia population, which was considered a pyrethroid
susceptible homozygous (SS) population. This result was expected for this horn fly
population as there is no report of treatment with pyrethroids in the last six years.
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Introduction
The hom fly, Haematobia irritans (L), Is the second most serious economic pest of cattle in Brazil, costing produ with p d cattie an es d US$ 865

mlnnmmaﬂy(metd 2006) . Horn fly control primarily has been based on the use of insecticides, and this control strategy has led to resistance to most
d (Byford et al., 1985; Drummond, 1987; Kunz et al., lmeld-hmmcul w»mmmmmmm

of products used for horn fiy control are either pyrethroids or hates (OPs). The physiological and bi iated with p id
rubunalnﬂnlnmﬁvhdwuduudmmﬂummvny ch and d bolism or detoxification (Byford et al.,, 1985; Spatkscti.,
1990). Bull et al. (1988) provided direct evid that bosic detonification can ibute to pyrethroid mhornﬂns.hnﬂnvad&mwlcdnd
mnmmﬂsmmnwkthemjorﬁmrhwmdmmmmﬁy The target site insensitivity fi toas
knockdown resistance (kdr). Guerrero et al. (1997) identified two d kdr and *“lnuzehomﬂv’ssodlumdwmlgemmatmmd
with py target site ek {kdr) is caused by 2 reduction in the sensitivity of the insect’s system to pyrethroids. The
mmdkﬂrmmlnﬂ!ﬁddhasm for d use of pyrethroids to control horn fiies. Early detection and characterization of kdr

are therefore critical to the devel of for The of this study was to use the PCR assay to verify the target
ﬂhnﬂsunnmodnnkmhmﬂdﬂpopulnlonsofhnmﬁhshhmdwlwbmfhmmmwmhmwmm
survival of flies with different doses of py by the impregnated filter paper method (Sheppard and Hinkle, 1987).

Materials and Methods

Studies were carried out at the exp: | farm of ap Porto Velho, RO and at lir hiand U.S. L ck insects h Lab Y.
USDA/ARS, Kertville, TX to verify the g ypes of the hom fly In the first step, the was d by using impregr fiker
papers produced at the Animal Health Lab Y by using yperm Horn flies were caught with a sweep net from an untreated
cattie herd and used for bioassays. The flies were exposed for two hours to technical grade cyp diluted with P on fiiters papers treated
wmmmmmmummw Controls flies were exposed to filter papers treated only with acetone. Three groups of ten flies
were exp to each Fly y was i afhrtwohowsofmwm flies unable to walk were i dead. Three of
approximately 25 flies each were used for each i icidk ic DNA was isolated from individual adult fiies that ived bi

of 200400 pg/cm?, because all the flies d to th 800-3,200 pg/cm? died. M!Ihsmmedwhrwmvm

amplification of specific alleles) for the presence of a specific nucleotide substitution in the sodium channel gene sequence that has been associated with kdr
mmhmmrm“mmmuwmmmmmmumdmammmwammm
! differences in individual flles. 'nnms,mzu:dmm m:mmﬂmm-ﬁkhmmdwﬁm

mmmmﬁsm(mmuormmmm 2) produced diag for ge ¢ the kdr allele. in each reaction, two control
samples of flies were used ( P and products were 8 ‘by“mmpl horesis followed by UV i after
staining with Syber Green.

Results and Discussion

The kdr aliele was not detected in flles from the Embrapa RondSnia population,
which was dered 3 ble homozygous (SS) poputation.
wtwhmhmw-mmmuwmw
have rapidly di: ding to SINDAN (2010) there are 67
Mmhrbmmwtdwumﬂemhm About 75% of
contain py i with other

or . R iy “.L‘m homn fiy to B e

ids in three in Ronddnia (M Ari 1 and
Arlwemus!),-nvmndlk&allelicfnmenﬂsbem7mzoxwemobsem¢a
fact that was not in the Ronddnla popul: One bl
apbmbnbrﬁeahemdhtluslnmtpomuonmwkr&uﬂom
horn fly control strategy in the experimental field of Embrapa in Porto Velho. The

dairy herd where the flies were collected had not specific for

hom fly control in the last six years. Instead, the fly population this area was Phompprnsuts

controlled exclusively by the use of the beetle Digithontophagus gazelia. This Wrere

biological control meant that alleles to py did not

become established in this horn fiy population. m:m-nm-u:‘tﬁ*muammms-ﬁn
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