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Larval Dispersal and Predation in Experimental Populations of
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In this study we investigated the larval dispersal associated with larval predation in experimental populations
of Chrysomya albicepsnd Cochliomyia macellaridrequency distribution of sampling units (G test) in the substrate
was used to evaluate variation in larval dispersal. An experimental acrylic channel (1 x 0.1 x 0.2 m) covered with
wood shavings was used to observe larval dispersal prior to pupation. The acrylic channel was graduated at
0.05 m intervals, each representing a sampling unit; hence, 20 sampling units were set up. A Petri dish containing
third instar larvae of single and double species was deposited at one edge of the acrylic channel allowing larvae to
disperse. The number of buried pupae (0, 1, 2, ...n) present in each sampling unit was recorded. For double species,
the number of recovered larvae Gf albicepavas similar to the number initially released on the dish Petri. On the
other hand, the number of recovered larvae@f macellariavas significantly smaller than the initially released
number. The results show ti@talbicepsattacksC. macellaridarvae during the larval dispersal process. The larval
distribution of C. albicepglid not differ significantly fror. macellarian double species, but it differed significantly
in single species. The larval aggregation level ©f macellariadecreased wherC. albicepsvas present and the
larval aggregation level ofC. albicepsncreased whe. macellariavas present. The implications of such findings
for the population dynamics of these species are discussed.
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Larval dispersal is an important process in the life cyclendC. macellariahas higher aggregation levels than

of blowflies since during this period larvae leave theimegacephalandC. putoria(Godoy et al. 1996)Thus,

food substrate looking for a suitable place to bury arajgregated patterns of distribution during the larval dis-

pupate (Levot et al. 1979). During this phase, the blowflgersal process may have important implications for the

larvae may be at risk of predation, parasitation and desieology of these species. Predation of post-feeding lar-

cation (Legner 1977, Peschke etl&87). In two previous vae by Coleoptera and attack by parasitoids occur prima-

studies, Godoy et al. (1995, 1996) investigated the disly in the neighborhood of the food source (Peschke et

persal of post-feeding larvae @hrysomya megacephala al. 1987) and can also contribute in reducing fitness. It

(Fabricius),C. putoria (Wiedemann) an@€ochliomyia has been estimated that predation and parasitation dur-

macellaria(Fabricius). They found thatost larvae o€. ing pre-adult stages, mainly pre-pupae and pupae, can

megacephala, C. putorendC. macellariapupated close raise mortality rates up to 60% in some blowfly species

to the food source, although the maximum distance tragRutman 1977).

eled by the larvae differed among the three species, with Chrysomya albicep§Wiedemann) is a facultative

C. megacephalandC. putorialarvae reaching a greater predator of other dipteran larvae (Fuller 1934, Coe 1978,

maximum dispersal distance th@anmacellaria Gagné 1981, Erzinclioglu & Whitcombe 1983) and this habit

Statistical analysis of the frequency distribution oprobably has important effects on such prey species, par-

dispersing blowfly larvae revealed that aggregated pdteularly in communities where reduction in population

terns of distribution emerge as a consequence of dispersige of native species is evident (Hanski 1977, Goodbrod
& Goff 1990, Wells & Greenberg 1992a,b,c). Recently,
Faria et al. (1999) and Faria and Godoy (2001) investigated
facultative predation rates on third instar larvaeCof

macellaria, C. putorisandC. megacephaldy third in-

LDBF and MNR have been supported by research feIIowshipﬁ ; : : :

ar larvae ofC. albicepsin no-choice, two-choice and
from Fapesp (01/13920-3, 01/06368-2); GSR and CJVZ ha . . . ; ’ .
been supported by research fellowships from Capes and CN ee-choice situations. The highest predation rate oc-

respectively. cUrred forC. macellarialarvae, suggesting tha.
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rufifacies (Macquart),C. putoriaand C. megacephala, Most of C. albicepsand C. macellarialarvae were
and the native speci€s. macellariahave been carried found near the point of larval release (Figs 1-3). For blow-
out (Wells & Greenberg 1992a,b,c, Faria et al. 1999, Reisfst dispersal experiments, Greenberg (1990) and Godoy et
al. 1999, Faria & Godoy 2001), no systematic study assak (1995) observed similar results. The distribution of lar-
ciating blowfly larval predation and dispersal is availableae differed significantly between species wh&n
in the literature. Here, we investigated the larval aggregalbicepsandC. macellariawere released as single spe-
tion patterns oC. albicepsandC. macellariain single cies (G, =105.92, first replicate; G= 91.57, second repli-
and double species experiments in order to evaluate tbegte; df = 19, P < 0.05) (Figs 2, 3). Godoy et al. (1995) and
possible associations between predation and dispers@oldrini et al. (1997) also observed a variation in the
MATERIALS AND METHODS dispersal patterns among the bloyvfly spectes
_ megacephala, C. putoriandC. macellaria.They found
Laboratory studies Newly hatched larvae of. at least two different distribution patterns in the species
aIbicepsandC. macellariawere obtained from adult flies studied. The first pattern was defined as a dampmg oscil-
kept at constant temperature ¥23 and 80% relative hu- |ation, with bimodal distribution i€. megacephaland
midity, and raised in vials containing 50 g of ground beeg;, putoria(Godoy et al. 1995, Boldrini et al. 1997), and the
An experimental acrylic channel (1 m long, 10 ¢cm highsecond showed no oscillation and could be defined as a
and 20 cm wide) covered with wood shavings was usedfg@qgular diffusion process (Boldrini et al. 1997). In our ex-
observe larval dispersal prior to pupation. The acryligeriments we found no clear oscillation fr albiceps
channel was graduated at 0.05 m intervals, each repgrdC. macellariaand we believe that the oscillation pat-

senting a sampling unit; hence, 20 sampling units wefgmns found by Godoy et al. (1995) and Boldrini ei897)
set up. A Petri dish containing third instar larvae of singlgo not occur for these species.

and double species was deposited at one edge of the
acrylic channel allowing larvae to disperse. The number
of found pupae (0, 1, 2, ...n) present in each sampling unit
was recorded and plotted against its relative distance from

[OC. macellaria

the initial releasing point to assess the larval distribution 154 m C. albiceps

pattern of each species. Two replicates per species were

run, with 120 and 60 larvae in each replicate for si@gle S 10 .

albiceps(120) andC. macellaria(120) and double. * -‘nlf-'!"ri'y

albicepg(60) andC. macellaria(60) species, respectively. 5 Sl -"-’fu.’u:".
Statistical analysis Differences in larval dispersal 0 22975/

patterns of postfeeding larvae between single and double 5 15 25 g5 | rTa0g

blowfly species were evaluated by tBetest (Sokal & 45 55 65 75 g5 o

Rohlf 1981). The frequency distribution Gf albiceps Distance (cm)

ar]dC._ macel_la”faPUpae was fltted_to the negative bm_o'Fig. 1: larval dispersal i€hrysomya albicepsnd Cochliomyia
mial distribution in order to determine whether larval dismacellaria.
persal was aggregated. Th@arameter in the negative

binomial distribution was estimated by the maximum like- 50
lihood method (Bliss & Fisher 1953, Ludwig & Reynolds
1988) and the fit of the negative binomial distribution was
tested by the PearsgA statistic (Sokal & Rohlf 1981).

RESULTS AND DISCUSSION

C. albicepdarvae attacke@. macellaridarvae dur-
ing their dispersal process. This result is interesting be- s 1e :
cause no systematic study focusing on the description of 2535 45 55 65 75 gg g5
larval predation outside the food substrate is available. Distance (cm)
The impact orC. macellariawas demonstrated by larval Fig. 2: larval dispersal iCochliomyia macellaria.
recovery. For double species we observed that the mean
predation rate b¢. albicepsonC. macellariawas 74%,
suggesting that larval predation also occurs after the 30
postfeeding period and particularly during larval migra- 25
tion. It is the first time that this kind of behavior is experi- 20
mentally shown. This result is also relevant becatise/- 15
somyaspecies are implicated in a recent biological inva- 10
sion process. Foughrysomyaspecies were introduced
to the Americas about 25 years ago and probably dis-
placed the native speci€s macellaria(Guimarées et al.
1978, 1979)We strongly believe that the predatory habit
of C. albicepshad an important impact on the survival
rates ofC. macellaria Fig. 3: larval dispersal i€hrysomya albiceps
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TABLE

Statistical analysis of test (first column) and replicate (second column) of the number of pupae in the 20 samplindhanits for t
two blowfly speciesChrysomya albicepandCochliomyia macellaria

Double species (rep. 1) Double species (rep. 2) Single species (rep. 1) Single species (rep. 2)

Parameters C. albiceps C.macellaria C. albiceps C.macellaria C. albiceps C. macellaria C. albiceps C. macellaria

Mean 2.65 13 2.6 12.3 574 2 3.45 3.45
Variance 24.45 7.48 9.94 79.12 84.65 12.42 24.68 26.05
K 0.49 0.16 1.26 0.83 0.55 0.16 1.73 0.21
NG 10.77 13.14 10.03 9.28 14.7 5.29 22.96 14.22
d.f. 13 9 9 14 20 5 10 9

When the two species were released together, no sig- the negative binomiaBiometrics 9176-200.
nificant difference was found regarding frequency distriBoldrini JL, Bassanezi RC, Moretti AC. Zuben FJV, Godoy
bution (G, = 10.49, first replicate; = 11.53, second WAC, Reis SF 1997. Non-local interactions and the dy-
replicate, df = 19, P > 0.05) (Fig. 1). This result suggests namics of dispersal in immature insedd.heor Bioll85

some kind of association between the two species. 523-531.

oy - - - #]E)e RL 1978. The decomposition of elephant carcases in the
addition, for double and single experimental settings, both™ |, (East) National, Kenya.Arid Env 1 71-86.

s_pecies exhibit(_ad an agg_regated pattern of distributi@?zing”og”u YZ, Whitcombe RP 198&hrysomya albiceps

(Table). The presence 6f albicepglose toC. macellaria myiasis in OmanEnt Mont Mag 11951-52.

in order to attack it could explain the similar distributiorFaria LDB, Godoy WAC 2001. Prey choice by facultative preda-
found. Post-feeding larvae 6f albicepdeave the food tor larvae ofChrysomya albicepiptera:Calliphoridae).
substrate after consuming the whole food resource. Nev- Mem Inst Oswaldo Crug6: 875-878.

ertheless, they may attak macellarialarvae prior to Faria LDB, Orsi L, Trinca LA, Godoy WAC 1999. Larval pre-
pupation (Faria et a1999). dation byChrysomya albicepsnCochliomyia macellana
We used frequency distribution to understand the ChrysomyamegacephaimdChrysomya putoriaEnt Exp

association between larval predation and aggregatigrl]lApp 90 149-155.

; RN ler ME 1934. The insect inhabitants of carrion, a study
since aggregated distribution has been frequently em- 4 imal ecologyBull Counc Sci Ind Res 85-62.

ployed in studies focusing on spatial patterns in the digragné RJ 198 Chrysomyaspp., old world blowflies (Diptera,
tribution of invertebrates, mainly parasites and insects cCalliphoridae), recently established in the Ameridsll
(Atkinson & Shorrocks 1984, Shorrocks et al. 1984, Kneidel Ent Soc Am 2721-22.

1985, Ives 1988, Rosewell et al. 1990, Poulin 1993, Srétef@&tdoy WAC, Fowler HG, Von Zuben CJ, Ziti L, Ribeiro OB
al. 1994, Umoru 1994). 1995. Larval dispersion iBhrysomya megacephala, Chry-
Observing the meak values we noticed that. somya putorisandCochliomyia macellarigDiptera: Calli-

i ihi ; i in Qi phoridae)J App Ent 119263-266.
e o e “Godoy WAC, Vo Zuhen C3. el S 1996, Laral diperal
higher aggregation level in double than in single species. rysomya megacephala, Cl [ysomya putazia Co-

. chliomyia macellarigDipt., Calliphoridae): ecological im-
These results suggest ti@atmacellarialarvaeare more

) ¢ plications of aggregation behaviodrApp Ent 120423-
aggregated in the absencefalbicepsand, when at- 426.

tacked byC. albicepstheir aggregation level decreasessoodbrod JR, Goff ML 1990. Effects of larval population den-

because the larvae try to escape or are killed and ingestedsity on rates of development and interactions between two

by C. albicepsIn contrastC. albicepdarvae exhibited a species ofChrysomyaDiptera: Calliphoridae) in labora-

smaller aggregation level in absenceCofmacellaria tory culture.J Med Ent 27338-343.

and when searched and cau@htmacellariathey be- Guim_aré_es JH, Prado AP, B_uraIIi GM 1979. _Dispersal and dis-

came more aggregated. This assumption was confirmed g'bg.“on Of[ghre elgey\/l)élntrgl)dgpetd sp%m(leljsﬂgfryzgrgya

by the G test which detected no significant difference 52 HEGt JS970 7N Baz! (Diptera, CalliphoridaRv

b.etween pre_dator and prey distribution for double SPEuimaraes JH, Prado AP, Linhares AX 1978. Three newly

cies. We believe that the results reported here may raiSe inyroduced blowfly species in Southern Brazil (Diptera:

relevant questions about larval predation and dispersal cajliphoridae)Rev Bras Ent 253-60.

of blowflies. Greenberg B 1990. Behavior of post-feeding larvae of some
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