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ABSTRACT. Ecological parameters such as trophic niche overlap and niche breadth were computed from the frequency of all drosophilid
species collected in 2001 and 2002, in the urban area of Porto Alegre city, Brazil. Independently of place, drosophiliddycommun
composition and components breeding or feeding sites, the highest frequenZiggsriohusindianus (Gupta, 1970) were obtained

during seasons with higher average temperatures, especially during summer. From a total of the 19,146 indi¥idimalgmissampled,

80% were found in this season. The data of trophic niche breadth suggest a higher opportunism of adult flies in feedmgisibstria

the females are still selective in oviposition substrate choice. For the values of niche overlap, only for some specidmdd@hwe
correlation between these and species richness and/or number of resources, and the most of the correlation values cegdidgring b
and feeding sites were positive. The colonizatiorz oindianusin Porto Alegre could be leading to adjustments in the survival strategies

of the resident species, but it is possible that many species have conditions for coexisting with the invader.

KEYWORDS. Drosophilids, niche overlap, niche breadth.

RESUMO. Ecologia de popula¢des colonizadoras da mosca-do-figaprionus indianus (Diptera, Drosophilidae) em Porto

Alegre, sul do Brasil. Parametros ecolégicos tais como sobreposicdo e amplitude de nicho tréfico foram aplicados a partir da
frequéncia de todas as espécies de drosofilideos coletados em 2001 e 2002 na area urbana da cidade de Porto AlegperBiersienahte

do local, da composicdo da comunidade de drosofilideos e dos componentes sitios de ovoposi¢édo e alimentagdo, as maiaesidreqiién
Zaprionus indianugGupta, 1970) foram obtidas durante as estagées com médias de temperatura maiores, especialmente durante o verao.
De um total de 19.146 individuos @e indianusamostrados, 80 % foram coletados nesta estacdo. Os dados de amplitude de nicho trofico
sugerem um maior oportunismo de moscas adultas no uso de substratos para alimentagdo, mas as fémeas permanecem ehilativas na esc
dos substratos para ovoposigao. Para os valores de sobreposigdo de nicho, somente para algumas espécies, encontrarengeorrelagdo
estes e a riqueza de espécies e/ou numero de recursos, e a maioria dos valores de correlacdo considerando sitios de ovoposicao
alimentagao foram positivos. A colonizagdo 4Zleindianusem Porto Alegre pode estar levando a ajustes nas estratégias de sobrevivéncia

de espécies residentes, mas é possivel que muitas espécies tenham condi¢cdes de coexistir com a invasora.

PALAVRAS-CHAVE. Drosofilideos, sobreposi¢do de nicho, amplitude de nicho.

Invasive species occur in different taxonomicl999a). In that same period, it was found feeding on the
groups and can lead to diverse economic, social aegotic fruitAlleurites mollucangEuphorbiaceae), in the
biological implications. From the economic viewpointcity of Florianopolis (Santa Catarina state, Brazil (D
there is a financial cost because of the efforts to contrdbni et al, 2001).
the invader. Invasive species can cause damages to the The southernmost collection site on the American
rural sector when they reach pest status in commerc@ntinent for this species was Montevideo city (Uruguay)
cultures. From the ecological viewpoint, the introductioin April of 2000, emerging from fruits oButia yatai
into new environments can have huge consequenceq®almae) (G et al, 2001).Zaprionus indianusvas
the stability of native community. Invaders can not onljound integrating drosophilid communities in the urban
alter competitive interactions and reduce nativarea of Porto Alegre city for first time in March 2000
populations size in a community, but also eventually leg€asTro& V ALENTE, 2001).
to extinctions. The number of individuals and species  Zaprionus indianusias been popularly called the
transported, even involuntarily, by human action acro$8gfly” because they use this fruit as breeding site. Since
biogeographical barriers is presumably enormousgigs (Ficus carical.; Moraceae) are commercial fruits,
However, only a small fraction of the species transporteahd this fly in Brazil uses the fruit while still on the tree,
is able to establish in the new territory, and among thodeg fly is being considered a pest insect. Despite having
generally, 1% has the potential to become a pestiid  been found on fruits of 74 species belonging to 31 plant
& CLELAND, 2001). families, to this moment, only on figs indianusattacks

The first published record &faprionus indianus at the beginning of fruit maturation, rendering it unwanted
(Gupta, 1970), an afrotropical species, for South AmericepmmerciallyNevertheless, in its place of origin, this species
refers to individuals observed on fruitsRibspyros kaki  has not been considered as a pest(V et al, 2001).

(L.; Ebenaceae) in the metropolitan area of the city of S&o  In spite of its abundance in tropical communities
Paulo (Sao Paulo state, Brazil), in March 1998#M, and the fact that this drosophilid is increasing in
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geographical distribution, probably due to the&eys. The sibling species cryptiDrosophila
intensification of world commerce in fruits (¢.a etal, melanogaster(Meigen, 1830) andD. simulans
2001),Zaprionus indianuss still not well studied. Itis a (Sturtevant, 1919)D. willistoni (Sturtevant, 1916) and
polyphagous species, its larvae have been foudd paulistorum(Dobzhansky & Pavan, 1949) were
developing in various kinds of decomposing fruitsgcounted together as subgroupeelanogasterand
commonly found in orchards (LA, 1999b), and also in willistoni, respectively).
urban environments as parks. These characteristics, Considering thaZaprionus indianuselongs to
associated to its oviposition ability in fruits in maturatiorthearmatusgroup vittiger subgroup, which is composed
stage, as is the case for figs, can represent an additiopyl13 cryptic species, we identified this species from
danger to other kinds of cultures, which would causeamples of isofemale lineages (10 per population)
economic losses for orchard owners. established in the laboratory with individuals taken from
Damages to natural ecosystems must be taken iritee three sampling places. The identification was done
account when considering the use of chemical controlsased on the diagnostic characteristics of body colour
with still largely unpredictable environmentalpattern, number of spines on the femur of the first pair of
consequences, especially due to the lack of knowledtggs and the structure and form of the male genitalia.
on the population dynamics of the invasive species and  Niche breadth and niche overlap estimates were
the interaction with native communitiesi(Ma, 1999b). computed, considering feeding and breeding sites
Thus,Zaprionus indianusan represent a potential threatomponents: 1. Niche overlapf®ener 1970): C=1-
to Neot_roplcal dro_sophlllds, an_d the knov_vledge on itg, | R- B, | where, Pis the proportion of speciésn
population dynamics and adaptive strategies could Offﬁbphic resourcg; and R is the proportion of speciés

subsidies to a better understanding of invasive SpeCi?r‘T"resourcej' C_indicates the degree of interaction
This work represents an attempt to describe some P 7 T .
tween species while exploiting a common resource. 2.

possible colonization strategies of this species, usi o .
ecological parameters such as trophic niche overlap aftfhe breadth (Evins, 1968): B= S 1/n Sp where, pis

niche breadth and, consequently measuring the impdg€ Proportion of the total number of individuals of
on other species of local communities of drosophilids ifPeciesi found in resourcg; andn is the number of
the urban area of the city of Porto Alegre. Drosophilidophic resources.

are ecologically important, the majority feeds For niche overlap, the components, breeding and
fundamentally on bacteria and yeasts participating in theeding sites, were evaluated and analyzed considering
fermentation of carbohydrate-rich substrates, speciallpe relationships among all species; however, correlation

decomposing fruits (&son, 1971). analyses (8&armaN, 1904), using the software SPSS
10.0.1, between those values and species richness and
MATERIAL AND METHODS number of resources, were done only for species that

occurred at least on two seasons across the whole

Drosophilid flies were collected from three placesampling period.
in Porto Alegre city (30°02'S, 51°14'W) with different

urbanization levels (Farroupilha Park, high urbanization RESULTS AND DISCUSSION
level; Botanical Gardens, medium level; and Gabriel o ) _
Knijnik Park, low level) according to Rzczvk (1986). All individuals of the isofemale lineages sampled

Sampling was done during seven seasons, from Februsgre identified aZaprionus indianusThis fact is
2001 to September 2002, one sample per season for eacbording to the statement ofia (1999a) that only
place, always in the last of each season, in the perithis species from this genus has invaded South America.
between 9 and 12 am. However, a monitoring with frequent sampling across the
Three sampling methods were employed: 1. adutbntinent would be fundamental in order to follow the
flies were netted as they were flying over a variety ofxpansion of this species, as well as the possible detection
available rotting fruits Averrhoa carambolgL.) of other species of the genus.
(Oxalidaceae)Butia eriospath8ecc. (PalmaeByagrus Independently of place, drosophilid community
romanzoffiangCham.) Glassmann (Arecaceadygclura composition and components breeding or feeding sites,
pomifera(Raf.) C.K. Schneider (Moraceae}sidium the highest frequencies @ indianuswere obtained
guajava(L.); Psidium aracaRaddi (Myrtacea)ficus during seasons with higher average temperatures
sp. (L.) (Moraceae) antiovenia dulcisThunb. (summer and spring). Eighty percent of the 19,146
(Rhamnaceae), sampling the surroundings of each tiedividuals of Z. indianussampled were found during
with fruits; 2. during periods of low fruits availability at the summers of 2001 and 2002 (Tab. I).
the places, conventional banana baits (in the ground) For some of the seasons and in some places, no
were employed (two points for each place and ten banartassophilids were found flying over fruits, or there were
for each point); 3. larval stages were collected from inside fermenting fruits to be brought back to the laboratory.
fermenting fruits from the field and kept in bottlesFor the comparative analyses of niche breadth (using
containing vermiculite on controlled temperature andNOVA), taking the feeding (Tab. Il) and breeding (Tab.
humidity conditions (2% + 1°C, 60% R.H.), in this case ll) sites components, only situations where the same
the same fruits number were collected of each place. Adelttities occurred together in all three places, on the same
specimens were identified and counted followirgke  seasons, for both consecutive years were considered.
Maia & Pavan (1949) and BassacNARD & Tsacas(1993)  Zaprionus indianus subgroupwillistoni and subgroup
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Table I. Seasonal frequency of individuals sampled during 2001 and 2002 in Porto Alegre.aityOrosophila angustibuccgéDuda,
1925); D.bc, D.bocainensigPavan & Cunha, 1947D.bd, D.bandeirantorum(Dobzhansky & Pavan, 1943D.bu, D.busckii (Coquillett,
1901); D.ca, D.cardinoides(Dobzhansky & Pavan, 1943D.fu, D.fumippennisDuda, 1925);,D.gr, D.griseolineata(Duda, 1927);D.hy;,
D.hydei (Sturtevant, 1921)D.im, D.immigrans(Sturtevant, 1921)D.ki, D.kikkawaii (Burla, 1954);D.m¢ D.maculifrons(Duda, 1927);
D.mg D.mediosignata(Dobzhansky & Pavan, 1943D.mi, D.mediopicta(Frota-Pessoa, 1954R.mr, D.mercatorum(Patterson &
Wheeler, 1942)D.ms D.mediostriata(Duda, 1925);D.mu, D.mediopunctata Dobzhansky & Pavan, 1943D.nc, D.neocardini
(Streisinger, 1946)D.ne, D.nebulosa(Sturtevant, 1916)D.pl, D.pallidipennis(Dobzhansky & Pavan, 1943D.pm, D.polymorpha
(Dobzhansky & Pavan, 1943QD.ps D.prosaltans(Duda, 1927);D.pu, D.pulchella(Sturtevant, 1916)D.zq D.zottii (Vilela, 1983); me
sg., melanogaster subgroupi sg., willistoni subgroup;Z.in, Zaprionus indianug§Gupta, 1970)Zyg Zygothricg.

Botanical Gardens Farroupilha Park Gabriel Knijnik Park
2001 2002 2001 2002 2001 2002

Spp  Sum Aut Win Spr Sum Aut Win Sum Aut Win Spr Sum Aut Win Sum Aut Win Spr Sum Aut Win Total
Z.in 0.08 0.00 0.00 0.06 0.18 0.06 0.00 0.10 0.04 0.00 0.01 0.20 0.01 0.00 0.10 0.03 0.00 0.01 0.14 0.00 0.00 19146
mesg 0.02 0.02 0.02 0.03 0.16 0.09 0.04 0.07 0.03 0.03 0.00 0.29 0.01 0.00 0.02 0.01 0.05 0.00 0.11 0.004@50

wisg 0.06 0.02 0.04 0.00 0.03 0.14 0.10 0.04 0.05 0.02 0.00 0.09 0.06 0.00 0.01 0.06 0.07 0.00 0.08 0.09 0.02 11381
D.pm 0.01 0.01 0.02 0.00 0.00 0.07 0.11 0.07 0.01 0.04 0.00 0.02 0.03 0.00 0.02 0.04 0.09 0.00 0.01 0.20 0.26 780
D.mr 0.01 0.01 0.09 0.01 0.02 0.51 0.13 0.02 0.04 0.02 0.00 0.04 0.00 0.00 0.00 0.01 0.04 0.00 0.00 0.087B@0

D.ca 0.02 0.05 0.00 0.00 0.01 0.02 0.00 0.02 0.30 0.05 0.00 0.04 0.03 0.00 0.00 0.06 0.33 0.05 0.01 0.01 0.00 326
D.ne 0.22 0.00 0.00 0.01 0.06 0.01 0.00 0.12 0.07 0.00 0.02 0.04 0.00 0.00 0.03 0.00 0.00 0.00 0.40 0.00 0.00 89
D.gr 0.00 0.00 0.06 0.00 0.02 0.03 0.09 0.00 0.09 0.33 0.16 0.04 0.11 0.00 0.00 0.02 0.01 0.00 0.01 0.03 0.00 850
D.ki 0.01 0.02 0.00 0.00 0.02 0.11 0.01 0.03 0.24 0.04 0.02 0.27 0.19 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 700
D.mu 0.00 0.05 0.03 0.00 0.00 0.11 0.18 0.00 0.01 0.04 0.00 0.01 0.13 0.00 0.00 0.14 0.16 0.00 0.01 0.07 0.06 211
D.ms 0.00 0.00 0.02 0.00 0.01 0.62 0.03 0.00 0.01 0.00 0.00 0.08 0.06 0.00 0.00 0.02 0.01 0.01 0.01 0.12 0.00 554
D.mi 0.00 0.00 0.05 0.00 0.00 0.10 0.00 0.00 0.03 0.08 0.00 0.00 0.00 0.00 0.00 0.13 0.13 0.03 0.00 0.18 0.30 40
D.mg 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.00 0.00 0.03 0.00 0.00 0.09 0.00 0.00 0.63 0.13 0.00 0.00 0.00 0.00 32
D.im 0.00 0.01 0.13 0.00 0.01 0.00 0.15 0.00 0.08 0.13 0.00 0.00 0.00 0.00 0.00 0.03 0.28 0.01 0.00 0.03 0.15 951
D.bd 0.40 0.10 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 10
D.mc 0.00 0.00 0.04 0.00 0.06 0.01 0.04 0.00 0.01 0.32 0.04 0.09 0.12 0.00 0.00 0.20 0.02 0.00 0.01 0.03 0.00 140
D.bu 0.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.45 0.00 0.00 0.00 0.00 0.00 0.00 11
D.zo 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.53 0.00 0.00 0.14 0.00 36
D.fu 0.00 0.00 0.00 0.00 0.33 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 3
D.pu 0.00 0.00 0.00 0.00 0.00 0.85 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20
D.pl 0.00 0.00 0.05 0.00 0.00 0.00 0.05 0.00 0.00 0.03 0.00 0.08 0.00 0.00 0.00 0.00 0.59 0.00 0.00 0.03 0.16 37
D.nc 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.94 0.00 31
D.an 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.05 21
Zyg 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3
D.hy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 2
D.ps 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 2
D.bc 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 4
Total 0.05 0.01 0.02 0.03 0.11 0.12 0.05 0.06 0.04 0.02 0.01 0.17 0.03 0.00 0.05 0.03 0.04 0.00 0.10 0.03 0.01 48609

melanogasterin general, were the most representativéor the three places. Equally, there were no differences in
entities, appearing in practically all samples (Tab. how the species use to oviposition resources among
When compared niche breadth values of these entitighiferent places, when summers (E3.54, P=0.0549) and
from one summer to another, showed a significant increaggtumns (F,= 3.54, P=0.0551) are compared.
(F; = 8.83, P<0.001) on feeding site component, for the These findings suggest that although there seems
three places. Thus, these entities had an increasetdrbe a trend for adult flies to become more opportunistic
available resource exploration and this pattern was similand feeding on a higher number of resources, females are
for the three sampled places (E0.98, P=0.3988). still b_emg se_Iec'glve in oviposition resource choice.
For the breeding site component it was possible tg€SPite considerin. melanogasterndD. simulans
compare trophic niche breadth values between summérs subgroup melanogaster aid willistoni andD.

paulistorumas subgroup willistoni, our previous
iann ddiailuutgmrs]it())g;rigcp))lvaﬂ?sé OnOiZ Zlnsg ffﬁggp;jp experience (8itos & V ALENTE, 1990; \ALENTE et al,, 1989;

I VauaTi & VALENTE, 1996, 1997) allows us to suppose that
melanogaster for the three places. No significantinese subgroups correspond mostly to individual
increases were observed for trophic niche breadth valugsntributions fromD. simulansand D. willistoni,

of these entities, neither between summers£B.44, respectivelyDrosophila melanogastefor example, is
P=0.8109), nor between autumng (F 2.31, P=0.1088), almost exclusively sampled in garbage cans and inside
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Table II. Trophic niche-breadth estimates;(8ccording to Evins, 1968) for drosophilid species collected in the urban area of Porto
Alegre city, southern Brazil, in 2001 and 2002: feeding-site comporizbic(Drosophila bocainensisD.ca, D.cardinoides D.fu,
D.fumippennis D.gr, D.griseolineata D.hy, D.hydej D.im, D.immigrans D.ki, D.kikkawaii D.m¢ D.maculifrons D.mi, D.mediopicta
D.mu, D.mediopunctataD.mg D.mediosignataD.mr, D.mercatorum D.ms D.mediostriata D. na, D. nappaéVilela, 2004; D.nc,
D.neocardinj D.ne D.nebulosa D.pl, D.pallidipennis D.pm D.polymorpha D.ps D.prosaltans D.pu, D.pulchellg me sg., melanogaster
subgroup;wi sg., willistoni subgroup;Z.in, Zaprionus indianus; ZygZygothricg.

Botanical Gardens Farroupilha Park Gabriel Knijnik Park
Season/Year Season/Year Season/Year
Species Sum Spr  Sum Aut Win Mean Sum Aut Sum Aut Mean Sum Aut Win Sum Aut Mean
01 02 02 02 +SD 01 01 02 02 +SD 01 01 01 02 02 +SD
Z.in 0.309 0.610 0.716 0.538 0.570 0.549 0.379 0.696 0.757 0.857 0.672 0.369 0.648 1.000 0.731 0.687
+0.150 +0.206 +0.260
mesg 0.356 0.575 0.599 0.420 0.683 0.527 0.490 0.707 0.771 0.877 0.711 0.325 0.670 0.653 0.738 0.597
+0.135 +0.163 +0.185
wisg 0.150 0.557 0.526 0.502 0.870 0.521 0.167 0.688 0.453 0.742 0.513 0.331 0.716 0.599 0.757 1.000 0.681
+0.255 +0.262 +0.244
D.pm 0.292 0.167 0.171 0.463 0.273 0.167 0.667 0.231 0.667 0.433 0.143 0.483 0.333 0.320 0.667 0.389
+0.139 +0.271 +0.197
D.mr 0.168 0.333 0.366 0.355 0.566 0.358 0.167 0.584 0.666 0.333 0.438 0.143 0.481 0.200 0.275
+0.141 +0.229 +0.181
D.ca 0.225 0.333 0.250 0.269 0.300 0.697 0.480 0.333 0.453 0.492 0.600 0.360 0.484
+0.056 +0.181 +0.120
D.ne 0.333 0.333 0.667 0.444 0.255 0.333 0.444 0.344 0.143 0.679 0.411
+0.193 +0.095 +0.379
D.gr 0.259 0.521 0.599 0.460 0.544 0.352 0.395 0.430 0.295 0.333 0.556 0.333 0.379
+0.178 +0.101 +0.119
D.ki  0.292 0.333 0.167 0.539 0.370 0.340 0.245 0.703 0.397 0.778 0.531 0.250 0.200 0.225
+0.135 +0.252 +0.035
D.mu 0.152 0.223 0.187 0.667 0.167 0.609 0.481 0.309 0.333 0.360 0.333 0.334
+0.050 +0.273 +0.021
D.ms 0.213 0.362 0.454 0.343 0.209 0.667 0.438 0.463 0.400 0.333 0.399
+0.122 +0.324 +0.065
D.mi 0.125 0.333 0.481
D.mg 0.360 0.250 0.333 0.292
+0.059
D.im 0.167 0.615 0.391 0.972 0.167 0.570 0.250 0.333 0.292
+0.317 +0.569 +0.059
D.mc 0.213 0.355 0.533 0.367 0.667 0.197 0.641 0.502 0.354 0.333 0.400 0.333 0.355
+0.160 +0.264 +0.032
D.fu 0.167 0.143
D.pu 0.267 0.360 0.313
+0.066
D.pl 0.400 0.300 0.333 0.333 0.333
+0.000
D.nc 0.200
D.na 0.200
Zyg 0.360
D.hy 0.143
D.ps 0.667
D.bc 0.333
Mean 0.266 0.457 0.351 0.351 0.460 0.337 0.271 0.635 0.399 0.627 0.483 0.218 0.439 0.488 0.475 0.458 0.415
+0.082 +0.179 +0.112
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Table Ill. Trophic niche-breadth estimatesi;(Bccording to Evins, 1968) for drosophilid species collected in the urban area of Porto
Alegre city, southern Brazil, in 2001 and 2002: breeding-site compobehd, (Drosophila bandeirantorumbD.bu, D.busckii D.ca,
D.cardinoides D.gr, D.griseolineata D.hy, D.hydej D.im, D.immigrans D.ki, D.kikkawaii D.m¢ D.maculifrons D.mi, D.mediopicta
D.mg D.mediosignataD.ms D.mediostriata D.mr, D.mercatorum D.mu, D.mediopunctataD.na, D. nappagD.nc, D.neocardinj

D.ne D.nebulosa D.pl, D.pallidipennis D.pm D.polymorpha D.pu, D.pulchellg D.zo D.zottii; me sg., melanogaster subgrougi sg.,
willistoni subgroup; Z.in, Zaprionus indianugs

Botanical Gardens Farroupilha Park Gabriel Knijnik Park
Season/Year Season/Year Season/Year

Sum Aut Spr Sum Aut Win Mean Sum Aut Sum Aut Mean Sum Aut Win Sum Aut Mean
Species9l 01 01 02 02 02 #SD 01 01 02 02 *SD 01 01 01 02 02 =SD

Z.in 0.713 0.967 0.807 0.476 0.616 0.514 0.682 0.617 0.395 0.745 0.729 0.622 0.608 0.477 0.475 0.721 0.726 0.601

+0.186 +0.161 +0.124

me sg0.566 0.603 0.342 0.683 0.474 0.646 0.552 0.428 0.414 0.585 0.660 0.522 0.477 0.549 0.736 0.247 0.482 0.498
+0.126 +0.120 +0.175

wisg 0.310 0.966 0.777 0.509 0.889 0.575 0.671 0.419 0.377 0.614 0.889 0.575 0.468 0.876 0.729 0.533 0.828 0.687
+0.250 +0.234 +0.180

D.pm0.125 0.533 0.542 0.696 0.474 0.410 0.623 0.517 0.125 0.450 0.761 0.884 0.555
+0.244 +0.151 +0.340

D.mr 0.372 0.688 0.333 0.419 0.615 0.513 0.490 0.431 0.381 0.572 0.333 0.429 0.430 0.637 0.378 0.482
+0.141 +0.103 +0.137

D.ca 0.333 0.225 0.200 0.253 0.333 0.167 0.441 0.314 0.125 0.500 0.500 0.533 0.415
+0.071 +0.138 +0.194

D.ne 0.125 0.167 0.125 0.139 0.200 0.333 0.267 0.250
+0.024 +0.094

D.gr 0.333 0.167 0.350 0.261 0.278 0.610 0.250 0.333 0.617 0.400
+0.083 +0.192

D.ki 0.758 0.333 0.444 0.409 0.486 0.360 0.509 0.167 0.982 0.505 0.758
+0.187 +0.348

D.mu 0.399 0.250 0.200 0.283 0.333 0.250 0.584 0.633 0.489
+0.104 +0.208

D.ms 0.446 0.200 0.323 0.333 0.379 0.356 0.250 0.600 0.898 0.583
+0.174 +0.033 +0.324

D.mi 0.125 0.641 0.653 0.647

+0.008

D.mg 0.200 0.333 0.600

D.im 0.653 0.225 0.763 0.547 0.333 0.359 0.624 0.456 0.480
+0.284 +0.134

D.bd 0.125 0.333 0.229 0.200
+0.147

D.mc 0.125 0.333 0.600

D.bu 0.225 0.125

D.zo 0.649 0.333 0.333 0.333

+0.000

D.pu 0.247

D.pl 0.587

D.nc 0.200 0.938

D.na 0.600 0.333

D.hy 0.125

Mean 0.320 0.601 0.518 0.409 0.378 0.414 0.440 0.383 0.379 0.475 0.557 0.449 0.288 0.439 0.593 0.500 0.619 0.488

+SD +0.102 + 0.085 +0.133

Ilheringia, Sér. Zool., Porto Alegre, 95(3):233-240, 30 de setembro de 2005



238 Siva etal.

residences, whil€d. simulansan be sampled in all kinds availability along the seasons, at least Zorindianus
of environments with some degree of alteration as stre¢kt® average values for trophic niche breadth do not seem
and parks. If this trend is confirmed it could be suggested differ much among the three parks, despite the high
thatD. simulansandD. willistoni, the dominant species values for the standard deviation, both for feeding and
before theZ. indianusnvasion (3nTtos & V ALENTE, 1990;  breeding sitesZaprionus indianuseems to have been
Vauat & VALENTE, 1996, 1997), would be widening theirequally able to colonize all three places.
feeding niches as much as the invader. It remains to test, Regarding trophic niche overlap, only some species
therefore, whethef. indianuss as a good competitor in showed correlation between this value and species
exploring the feeding substrates as a larva as it seemsittiness and/or resources number (Tabs. IV, V). The most
be when in adult stage. This approach could provids the correlation values considering breeding and feeding
data on the selectivity a. indianusfemales whilst sites were positive (70% with species richness and 83.3%
ovipositing, since they could be using the resourcesgith available resources number), that is, the increase in
indiscriminately but only part of the eggs would benumber of resources or in species richness was
reaching the adult stage. accompanied by an increase in values of niche overlap.
SaavebrA et al. (1995), analyzing drosophilid Interestingly, thewillistoni subgroup an&. indianus
communities in Rio Grande do Sul, southern Brazil, ihnad opposed sign correlations, that is, wilistoni
general, found lower averages for trophic niche breadtlubgroup had negative correlation with species richness
at Turvo State Park (27°20’S, 53°10’'W) than those fourid Farroupilha Park (for breeding site) and in Gabriel
for samples in Guaiba city (30°05’S, 51°39'W), especiallitnijnik Park (for both breeding and feeding sites) and a
for feeding site. The authors suggest a higher speciessitive correlation with the resources number in all three
specialization in the Turvo area, since this place haspéaces for the breeding site componenaprionus
more preserved environment, with higher resourdedianushad a positive correlation with species richness
abundance accessible to the drosophilid communifgr all three places for both components, and a negative
when compared to the Guaiba area communityeNnfe  correlation with number of resources in Farroupilha Park
& ArAaUJ0(1991), also analyzing drosophilid communitiesor feeding site, and in Gabriel Knijnik Park for feeding
in Rio Grande do Sul, likewise found lower averages fand breeding sites. Positive correlations with the number
trophic niche breadth values for Turvo State Park whesf resources indicate that females are using the available
compared with values for Itapud State Park (30°17’8sources in a similar way and consequently would be
51°01'W), but specifically for breeding site. These papeharing those with the different species composing the
concern comparisons among drosophilid communitidscal drosophilid fauna.
from places that are inherently different, which does not  High values of niche overlap could be interpreted
apply to the present work. The places studied here areaadl leading to competition, especially when the breeding
urban parks, though Gabriel Knijnik Park is located iisite component is considered. However, this competition
what is considered a low urbanization area. Even thougiould be reduced by oviposition on a large number of
having different dimensions and varied resourcesources, but in lower frequencies. Oviposition

Table IV. Interval of trophic niche overlap: feeding-site componept é&€cording to 84oener 1970) values only for drosophilid species
that showed statistically significant correlations of these values with species ricBpessl/or available resources number for the three
places sampled, in 2001 and 2002 (sg, subgroup; *, p < 0.05; **, p < 0.01).

C Correlation Coefficient (r)
Local Species Interval (G,) MeanzSD S N’ resources
Botanical Gardens Z.indianus 0.574 — 0.998 0.836 0.146 0.644**
D.nebulosa 0.574 — 1.000 0.948 0.100 0.365*
D.imigrans 0.868 — 0.996 0.944 0.025 0.398* 0.398*
D.griseolineata 0.656 — 1.000 0.962 0.057 0.300*
D.maculifrons 0.655 — 0.999 0.965 0.065 0.363*
Farroupilha Park Z.indianus 0.541 - 0.999 0.885 0.131 0.572** -0.718**
D.cardinoides 0.547 — 1.000 0.959 0.072 0.280*
D.nebulosa 0.550 — 1.000 0.948 0.088 0.322*
D.imigrans 0.801 — 1.000 0.959 0.039 -0.325* 0.513**
D.griseolineata 0.744 — 0.999 0.911 0.073 0.319* 0.566**
Gabriel Knijnik Park Z.indianus 0.578 — 1.000 0.855 0.140 0.455** -0.666**
sgwillistoni 0.601 — 1.000 0.870 0.082 -0.682**
D.cardinoides 0.785 — 1.000 0.959 0.065 0.319*
D.imigrans 0.750 — 0.998 0.955 0.051 0.364* 0.370*
D.polymorpha 0.578 — 1.000 0.943 0.082 0.528**
D.griseolineata 0.726 — 1.000 0.962 0.058 0.351*
D.mediopicta 0.749 — 1.000 0.954 0.056 0.495* 0.495*
D.mediopunctata 0.725 — 1.000 0.944 0.133 0.354*
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Table V. Interval of niche overlap: breeding-site component fccording to 8Hoener 1970) values only for drosophilid species that
showed statistically significant correlations of these values With species riciheswm{or available resources number for the three places
sampled, in 2001 and 2002 (sg, subgroup; *, p < 0.05; **, p < 0.01).

Ci, Correlation Coefficient (r)
Local Species Interval (G,) Mean+SD S N’ resources
Botanical Gardens Z.indianus 0.659 — 1.000 0.889 0.112 0.738**
sg. melanogaster 0.772 — 0.979 0.898 0.047 0.381*
sg. willistoni 0.677 — 0.994 0.868 0.070 0.312*
D.mercatorum 0.669 — 0.997 0.889 0.083 -0.427**
D.imigrans 0.737 — 1.000 0.957 0.062 0.383** 0.383**
D.griseolineata 0.709 — 1.000 0.954 0.075 0.285*
Farroupilha Park Z.indianus 0.615 — 0.949 0.805 0.096 0.798**
sg. melanogaster 0.623 — 1.000 0.915 0.081 0.407* -0.377*
sg. willistoni 0.623 — 1.000 0.849 0.095 -0.544** 0.324*
Gabriel Knijnik Park Z.indianus 0.569 — 1.000 0.884 0.147 0.552** -0.795%*
sg. willistoni 0.587 — 0.985 0.809 0.097 -0.540** 0.290*
D.polymorpha 0.572 — 0.999 0.928 0.085 0.472**
D.mercatorum 0.732 — 0.998 0.948 0.060 -0.338*
D.imigrans 0.688 — 0.999 0.939 0.060 0.409**

behaviour is an ecologically important traiDrosophila  in the diversity and also to demonstrate which species
melanogasteas the way in which the eggs are laid mayould adapt to this new reality.
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