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Age Structure and Abundance in Populations of Muscoid
Flies from a Poultry Facility in Southeast Brazil
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Muscina stabulans, M. domestica, Chrysomya putoria, C. megaceptthtomoxys calcitrans
were the most abundant muscoid flies captured in a poultry facility in southeastern Brazil. We examined
the gonadotrophic profiles of the females caught at different sites and different times and fouind that
stabulansand M. domesticathe predominant species, presented similar gonadotrophic profiles only
when captured on the manure under the cages, but very different and sometimes opposite gonadotrophi
profiles when sampled from wooden posts, vegetation or electric cords. We also determined sex ratios
and relative abundance for these two species and found significant differences between them. More thar
50% of the females of both specieGifrysomyacaptured on manure carried eggs or exhibited signs
of recent oviposition. The vast majority 8f calcitrangresented ovaries with eggs or signs of recent
oviposition. A small proportion of them had ovaries in the recent emerged condition. Our data on ova-
rian stages, sex ratio and relative abundance allowed us to associate different gonadotrophic profiles
with each site and characterize each site as a resting, ovipositing or mating site.
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In modern high-density poultry production fa-pesticides selectively applied to the areas of the
cilities worldwide, filth flies are considered one ofpoultry house that harbor the most reproductively
the major arthropod pests along with ectoparasitssgnificant segments of the populations.
and litter beetles (Axtell & Arends 1990). Exces-  Our initial objective in this study was to investi-
sive numbers of filth flies in poultry facilities an- gate the gonadotrophic profile of females of the most
noy workers and may disperse to nearby residenciequently captured muscoid species at different sites
and businesses, where they can transmit pathogengpoultry houses. It was extended later to deter-
to humans (Greenberg 1973, Harwood & Jamasine if the different gonadotrophic profiles changed
1979). Also, by defecating and regurgitating, fliesacross the day, adding data on sex ratio and some
cause spotting on structures, equipment, bulbs aimderence about fly abundance for each site.

eggs and thereby increase cleaning costg,. Finally, MATERIALS AND METHODS
flies can act as intermediate hosts for certain worms ] )
that infect poultry (Avancini & Ueta 1990). The study was conducted in a commercial egg

Two main factors have increased interest iRroduction facility in Monte Mor, State of Séo
control of filth fly populations through integrated Paulo, 40 km southwest of the State University of
pest management concepts and methodologies: thR@mpinas (Unicamp) campus, in Brazil. The en-
emergence of filth fly resistance to chemical intire facility has a total of 125,000 birds, distrib-
secticides and the raising prices of these produd#éed with 3,300 birds in each house. Each E-shaped
(Patterson & Rutz 1986). Control of filth flies, poultry house has an entrance area where bags of
however, is not a simple process. Different specid¥ird ration and tools are stored called tteck
with unique biological traits are involved, and refoom The stock room gives access to three identi-
gional and climatic differences influence populacal open-sided aisles (the three arms of the “E”),
tion dynamics. Thus, a good understanding of th&ith two-tiered cages on each side.
filth fly biology, especially of their reproduction, ~ Samples were obtained by sweeping hand nets

is necessary to optimize the use of baits and oth about 3 min over the following sites in a poul-
try house: (1)manure manure under the cages;
(2) wooden postghe posts supporting the row of
cages at the external side of the housesst(®k
*Corresponding author. Fax: +55-19-289.3124. E-maif- 20t the entrance area where bags of bird ration
avancini @obelix.unicamp.br and tools were stored.; (d)sles ground area and
Received 18 March 1999 sparse, short vegetation between the three “legs”
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try house; (5)ateral vegetationdense, tall grass 4: females with mature follicles (eggs) and females
(1 to 1.5 m) about 5m distant from the perimetethat had recently oviposited.
of the house; and (&Jectric wiring wires attached The gonadotrophic profiles of the two more abun-
to the roof beams and running horizontally alonglant species are depicted in detail in the Figure.
each part of the house. During the six-month pe- The profiles for the two species are very simi-
riod from March to August we sampled on 23 datekar for themanuresite, where the majority of fe-
at this poultry facility, always in the afternoon. males held mature eggs or showed signs of recent
Later during the investigation, we questioneaviposition.
whether or not the gonadotrophic profiles were However, different patterns were evident in the
constant throughout the day or only during thaage distribution of flies caught in tlagsles most
particular time of the day we used to visit the facilM. domesticdemales from the aisles were mature
ity. To answer this question we performed fiv§Group 4), whereas mo#u. stabulandemales
captures at three different times, morning, noon angdere young and pre-vitellogeni®l. domestica
late afternoon, once a month, from the end of Ayopulations from two more sitestock roomand
gust to the middle of December, also computinglectric wiring exhibited profiles very similar to
sex ratio and abundance for the different sites. that of theaisles In all these sites, mature females
A sample of females was extracted from eactvere predominantMu. stabulansagain, showed
collection to determine their gonadotrophic stages different gonadotrophic profile: on tledectric
Ten flies of the most abundant species and all fliegiring there was an almost equal distribution of
of the less abundant species up to a maximum pfe-vitellogenic, medium and advanced
ten were dissected per day. Females were sorteitellogenic females, with only a small number of
into ten physiological age classes based on changaature females. This species was not seen in the
that are visible in ovaries and fat bodies (Avancinstock roombut it was very abundant amooden
& Prado 1986). One extra physiological stage wgsosts with most of the females being young and
added to these ten — “recently oviposited” — whepre-vitellogenic. Wooden postsvas the only site
clear signs of oviposition were seen in the ovarieshereM. domesticgresented a different profile,
(Avancini 1986). without a predominance of mature females. In none
RESULTS of the sites sampled did we fitvl domesticgopu-
lations with a majority of young females as we did
The two most abundant muscoid fly speciesor Mu. stabulans
found in that poultry facility wereMuscina The gonodatrophic patterns for the three dif-
stabulansandMusca domesticgTable 1). Both ferent times of day were not presented separately
were studied in more detail. Three other specigf the Figure for the following reasons. Chi-square
were found, but in much smaller numbe@$iry-  test of homogeneity for the most common sites for
somya putoria C. megacephaland Stomoxys M. domesticathat is, manure and electric wiring,
calcitrans(Table I). _ show that there was no significative differences of
_ To simplify data analysis we compressed the lthe gonotrophic profiles on those sites during the
different physiological ages into four groups accordthree different times of the dax%1.59, P=0.809;
ing to their gross physiological meaning within the2=g 34, P=0.214, respectively). The same test
reproductive cycle. Group 1: pre-vitellogenic fefor Mu. stabulanshow that for the sites with higher
males; Group 2: early and mid-vitellogenic femalesrequency of flies, in its case, manure and the
Group 3: advanced V|tellogen|c females; and Grougooden posts, the above hypothesis is rejected
(x3=18.183, P=0.006(2=12.676, P=0.048, respec-
tively). However, for the most frequent gonotrophic
TABLE | stage, mature flies in the manure site, and young
Number of muscoid flies hand-net collected from fliéS on wooden posts, the null hypothesis of ho-
various sites in a poultry facility in southeastern Brazilnogeneity, that the populations proportions are the
from March to December same for the three different times of the day, was
not rejected at the 0.05 leve{?€5.60, P=0.06;

Species Total  Females Mafes x2=1.92, P=0.38, respectively). Since in both sites

Chrysomya megacephala 112 112 N.A. the predominant gonotrophic stage M.

ﬁhryf;rg‘gﬁg‘ifga " 14% 10114079 E'3A3;1 stabulangepresents more than 50% of the sample,
us sti , , , : : .

Muscina stabulans 2'590 1250 1338 the main conclusion for each site would not change

if data were analyzed as a total or separately for
the three different times of the day. We decided
a: males were not computed for three of the speciegiat on the other sites a much smaller sample of
N.A.: not available. both species of flies would not justify presenting

Stomoxys calcitrans 76 76 N.A.
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data separately for each time of the day instead of When analyzing the abundance of flies the null

as a total, as in the Figure. hypothesis of homogeneity was rejected for both
Abundance and sex ratio data per siteMor ~ species Mlu. stabulans(?=608.33, P=0.001:M.

stabulansandM. domesticarom August to De- domesticg?=10156.34, P=0.001). Therefore, the

cember are presented in Table II. distribution of flies for the three periods differs sig-
Musca domestica Muscina stabulans
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Percentage dflusca domesticandMuscina stabulangemales at different gonadotrophic groups caught at different sites from
March to December. n: sample of females examined; G1: pre-vitellogenic females; G2: early and mid-vitellogenic females; G3:
advanced vitellogenic females; and G4: females with eggs and females that had recently oviposited. For detailed description of
each site, see Materials and Methods.
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TABLE Il

Sex ratio and relative abundanceMfisca domesticand Muscina stabulansat different sites and times from
August to December in a poultry facility in southeastern Brazil

Muscoid Flies from a Brazilian Poultry Facility * RMP Avancini, GAR Silveira

Site Time of Musca domestica Muscina stabulans
the day Male Female Total Ratio M:F Male Female Total Ratio M:F
Aisles Morning 1,595 2,389 3,984 1:1.5 374 388 762 1:1.0
Noon 618 1,697 2,315 1:2.7 59 73 132 1:1.2
Late afternoon 93 170 263 1:1.8 12 12 24 1:.1.0
Manure Morning 1 24 25 1:24.0 63 160 223 1:25
Noon 4 107 111 1:26.8 36 199 235 1:5.5
Late afternoon 6 39 45 1.6.5 119 199 318 1:1.7
Wooden posts Morning - - - - 321 122 443 2.6:1
Noon - - - - 246 34 280 7.2:1
Late afternoon - - - - 108 65 173 1.7:1
Lateral vegetation Morning 149 328 477 1:2.2 - - - -
Noon 295 525 820 1:1.8 - - - -
Late afternoon 11 691 702 1:62.8 - - - -
Electric wiring Morning 48 71 119 1:15 - - - -
Noon 326 49 375 6.7:1 - - - -
Late afternoon 1,185 4,019 5,204 1:34 - - - -

nificantly from site to site. Moreover, the distribu-sex ratio foiM. domestica6.7 males to 1 female.
tion of flies among the sites differs significantlyMu. stabulansould also be found in this site, but
for each of the three different periods.
At the three different times of the day wherby the time we performed the more comprehen-
samples were collected, females predominated ov&re capture they were rafd. domesticavas not
males in all sites except one. However, the male found aroundvooden postand, surprisingly, it was
female ratio for Mu. stabulansrarely showed a less common in manure th&u. stabulans.
strong prevalence of females. It reached 1:5 only S. calcitranswas captured imanure(54%),
once: by the middle of the day imanure which
seems to be the preferred time and locale for oviheir ovaries were always in Group 4 (the vast
position by this species. Only one inversion ocmajority) or Group 1 with clear signs of recent
curred: atwooden postsnales predominated in a emergence (from 2 to 22%). Since we found this
ratio from 1.7:1 to 7.2:1 over females during theattern to be repetitive, we stopped dissecting this
whole day, which might indicate that the site is aspecies after the first 11 captures.
aggregation site for males Blu. stabulans

in much smaller numbers th&h domesticaand

stock room(26%) andelectric wiring(20%), and

Both species dEhrysomyaxhibited more than
M. domesticaex ratios showed greater varia-50% of the population with ovaries with mature
tion over all sites and times. Large disparities wereggs or signs of recent oviposition (65%.
found for some of the sites examinednmanure
by the middle of the day, for example, the ratio ofvere in the pre-vitellogenic stages (17%%

megacephaland 60%C. putorig. Very few flies

males to females was 1:26.8jateral vegetation megacephaland 12%C. putorig and those were

by the end of day, it was 1:62.8. found mostly on the few pendent wires (not on
Preferred sites and times of day also varied fdrorizontal wires)/ateral vegetationand in the

Mu. stabulan@ndM. domesticaThe ground area branches of bushes or fruit trees nearby. These sites

with short and sparse vegetation between the aisle®re probably the resting sites for the newly

(aisle9 held a large number of both specieat- emerged and young femal€megacephalavere

eral vegetation although not attractive tMu. caught mainly omanure(74%) whileC. putoria

stabulans was a very important site favl. was equally distributed ananure(37%) andreg-

domesticaespecially females at the end of the dayetation (37%).

Also_, ele.ctrlc wiring seemed to bg an important DISCUSSION

resting site foM. domesticaespecially at the end o ) .

of the day. This site was the only one where, in the Our data indicate that during daylight hours the

middle of the day, we observed an inversion in th@ost abundant fly species remain outside the
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houses: in thaisles in vegetation andaround Our observations indicate ttatcalcitransises
wooden postsOne exception was the large numthe facility specifically to lay eggs. Regardless of
ber of M. domesticaon theelectric wiringinside the site where they were found, females were ei-
the houses at the end of day. More surprising walser newly emerged or ready to lay eggs. By say-
the small number of flies, mainlyl. domestica ing that we are implying that the young flies were
caught onmanure Because most of the femalesproduced in that specific poultry facility as a re-
were on manure not for feeding but for ovipositsult of eggs mature flies lay in manure. During our
ing, the low numbers here suggest that these flistudy we did not look for immature stagesSof
are feeding on other substrates instead of or in achalcitransin manure, therefore we do not know
dition to feeding very quickly on manure. how much of this small newly emerged popula-
Our results also showed an interesting dynamiion could be produced on other sites nearby since
in the population across the day as indicated byven the young flies can fly long distances
their relative abundance at different sites. In théHogsette & Ruff 1985). Hogsette and Ruff (1985)
morning,M. domestica&ongregated inisles and data on migrating stable flies determined that fe-
in smaller numbers ifateral vegetationBy the males are as physiologically young as stage 3 ac-
middle of the day its presence increasednis cording to Scholl’'s method (Scholl 1980) while
nure, electric wiringandlateral vegetationBy the  our flies were younger, at stage 1 of his classifica-
end of the afternoon, only a small fraction of theion. Hogsette et al. (1987) found larval stages of
initial population could be seendtisles although S. calcitransin manure samples from cage-layer
they were abundant ielectric wiring Although houses but corresponding to 1% or less of the total
Mu. stabulanglid not show such a clear patternhouse fly/stable fly population. Anderson and
we did record a higher population in aisles duringfoorbaugh (1964) also found larvae and pupae of
the morning but missed the females’ preferred site3 calcitransin small samples of droppings. Mate
for the rest of the day. could be another reason for those young flies be-
Some sites were selectively chosen by one seixg there, however, Buschman and Patterson (1981)
M. domesticdemales, for example, chos@nure found thatS. calcitranamate when they reach stage
during morning and noon, anateral vegetation 6 (classified acording to a 10-stage method), that
by the end of the dajl. domesticanales, on the is, when vitellogenesis is half way, physiological
other hand, choselectric wiring at noon.Mu.  condition we never found in our samples. There-
stabulansmales exhibited preference fanoden fore, considering that the number®f calcitrans
postsregardless of time. Since most of thlel. we captured was always low compared to the two
stabulansfemales inwooden postsvere very most prevalent species, plus the very young physi-
young, they must have moved to this site as soatogical age of the non-mature females we assumed
as they emerged from the manure nearby. That, pltigat the young flies found in this study might have
the high percentage of males, suggests that mdsten produced in that poultry facility. Therefore,
of the mating must occur on theoden posts. in Brazil, similarly to what was described for other
Why we did not detect a site with a predomi-countries, poultry facilities can serve as a breed-
nance of yound/l. domesticdemales is an open ing site from which these filth flies disperse in
guestion. We may have missed either their specifsearch of hosts other than chickens and which fe-
site or the right time of the day. Although bothmales use to oviposit.
flies can totally develop their eggs in a similar pe-  Although we recognize that the method used
riod of time under certain conditions (Smith 1968to catch the flies affects results (Anderson &
Trepte 1979, Tirone et al. 1996) it seems that thRoorbaugh 1964, Lysyk & Axtell 1986), we con-
first gonadotrophic stageshh. domesticalevelop sider thatimportant conclusions can be drawn from
faster than ifMu. stabulangSmith 1968, Tirone our data. Our first conclusion is that at a given time,
et al. 1996), and this may be one of reasons vestimates of the sex ratio and age structure, as well
were not able to find a great concentratiorivbf as indices of abundance, may be biased by the sam-
domesticaemales at early gonadotrophic stageling location and behavioral differences among
Because we found sites with a strong predominantiee species of flies that exist at a facility. There-
of females, we would expect a higher percentagere, at least for the poultry house design and ma-
of males in some other sites, but these were notire handling typical of southeastern Brazil, the
found. Again, we may have missed the exact sitehoice of sites from which samples are taken for
or time of the dayM. domesticanales might also purposes of arthropod surveillance can have a sig-
have a shorter life span than females, thereby skewificant effect on resulting data. Our second con-
ing sex ratios, known to be true in laboratory poptelusion relates to the preferred sites for filth fly
lations (Rockstein & Lieberman 1958). occurrence. It is known that manure is the substrate
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in which larvae develop. Less known is the fact 312.

that the vegetation around poultry houses may agéktell RC, Arends JJ 1990. Ecology and management

as a protection against heat and sometimes against©f arthropod pest of poultrAnnu Rev Entomol 35

wind. They also present a much more permanent 101-126. .

and more u.v. light protected site than the othé?usacrr]‘g“tigr%égztsle;gg tF)QeSha{/?c?rlc}fA;St:ETg2:?le'zsmuitldn§’

more ephemeral sites of manure and grass. There- field conditions Environ Entomol 1016-21.

fpre, OWNErs ar_1d caretakers mlghtlcpntro! Veget'i‘B'reenberg B 197Flies and Disease. Biology and

tion around chicken houses to inhibit fly infesta- " pisease TransmissionVol I, Princeton Press,

tions. In addition, kn_owmg that eleptnc wiring and  princeton, 447 pp.

wooden posts are important resting sites for thgarwood RF, James MT 197Bntomology in Human

most abundant species should make these sites pref-and Animal HealthMacmillan Publ. Co., NY, 548

erential targets for adult control, either by chemi- pp.

cal or physical means. Hogsette JA, Ruff JP 1985. Stable fly (Diptera: Mus-
Future pest management and fly control pro- cidae) migration in Northwest Florid&nviron

grams in this region should be based on objective Entomol 14170-175. _
data that. to date. are far too limited. Hogsette JA, Ruff JP, Jones CJ 1987. Stable fly biology

and control in Northwest Floridd Agric Entomol
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