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Relagdo entre o Numero de OviposicOes de Cotesia flavipes (Cam.) e o Numero de
Descendentes que Emergem de seu Hospedeiro Diatraea saccharalis (Fabr.)

RESUMO - Fémeas de Cotesia flavipes (Cam.) foram introduzidas, individual-
mente, em placas de Petri contendo uma larva de seu hospedeiro Diatraea
saccharalis (Fabr.). Permitiu-se que cada fémea de C. flavipes realizasse posturas
uma ou duas vezes em uma mesma larva. O periodo de emergéncia das larvas
e dos adultos, a razdo sexual, o niUmero de larvas e pupas inviaveis e a longevidade
dos adultos de C. flavipes registrados nas duas condi¢des experimentais (uma
ou duas posturas) foram comparados. Os resultados revelaram que duas ovipo-
si¢Bes sucessivas no hospedeiro ndo alteraram a razdo sexual na descendéncia,
mas aumentaram o numero de parasitdides e também o numero de larvas e pupas
inviaveis.
PALAVRAS-CHAVE: Insecta, parasitdide, superparasitismo, razdo sexual,
viabilidade.

ABSTRACT - Females of Cotesia flavipes (Cam.) were individually introduced
into Petri dishes containing one larva of its host Diatraea saccharalis (Fabr.).
Each C. flavipes female was allowed to oviposit once or twice in the same larva.
Time of emergence of larvae and adults, sex-ratio, number of non-viable larvae
and pupae, and longevity of adults of C. flavipes were recorded. Data revealed
that two successive ovipositions in the host did not affect sex-ratio, but increa-
sed number of parasitoids and number of non-viable larvae and pupae.

KEY WORDS: Insecta, parasitoid, superparasitism, sex-ratio, viability.
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The success of a host-parasitoid relation-
ship depends upon factors such as habitat
location, searching, selection and parasitoid
capacity to regulate the host physiologically
(Doutt 1959, Vinson & Iwantsch 1980, Stoltz
& Guzo 1986, Lawrence & Akin 1990). Multi-
ple ovipositions (superparasitism) does occur
among parasitoids, with this behavior being

dependent upon host density and having
adaptive value (van Dyken & Waage 1987,
Hailemichael et al. 1994). Competition among
offspring as a result of superparasitism or
multiparasitism may occur in relation to availa-
ble food. In this case, the resultant adults may
have their fitness reduced (Hofsvang 1990).
This selection of a host by a parasitoid is ba-
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sed on the age or instar of the host and a
possible perception of equilibrium between
amount and quality of food supply for its
progeny (Vinson & Iwantsch 1980, Sato 1980,
Gobbi & Cunha 1983, Hopper& King 1984,
Hagley & Barber 1986, Hebert & Cloutier 1990).

The sugar-cane borer, Diatraea saccha-
ralis (Fabr.), is a key pest of sugar-cane in the
Americas (Gilford & Mann 1967, Alam et al.
1971, Galichet 1971, Cueva et al. 1980, Gélio
1980, Macedo et al. 1993).Damage occurs by
mechanical action as the borer builds internal
galeries, causing apical bud death and conse-
quent lateral budding, weight loss, atrophy,
and contamination by yeasts that cause red
rottenness. Because of the simultaneous pre-
sence of all developmental stages of the pest
throughout the year and the impossibility of
using insecticides to control this borer, a bio-
logical control program through releases of
the parasitoid Cotesia flavipes (Cam.) was
established in Brazil, resulting in substantial
reduction of sugar-cane yield losses and the
improvement of raw material produced (Alam
et al. 1971, Botelho et al. 1983, Botelho 1992).

This study was conducted to evaluate the
relationships between the number of ovipo-
sitions by C. flavipes on D. saccharalis and
the number of C. flavipes descendants; the
sex-ratio of C. flavipes emerging from D.
saccharalis larvae submitted to one or two
ovipositions; and the relationship between
the number of ovipositions by C. flavipes on
D. saccharalis and the number of viable C.
flavipes larvae and pupae.

Material and Methods

Adults of C. flavipes, D. saccharalis lar-
vae and artificial diet were obtained from the
mass rearing laboratory of the S8o Jo&o Sugar-
Mill (Araras, SP). Fifth instar larvae were se-
lected by measuring cephalic capsules with a
micrometric ocular. Females of C. flavipes used
to parasitize D. saccharalis larvae were mated
24 hours after emergence.

Experiment 1. Each female of C. flavipes was
introduced into a Petri dish (6.5 cm diameter),
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containing one host larva. Sixty six D. saccha-
ralis larvae were used. After parasitization
each larva was transferred to another dish
containing artificial diet, maintained at 27 +
1°C, photophase of 14 hours and 70 + 10%
RH. The emergence time of the parasitoid
larvae was recorded, considering the interval
between the first and the last larval emergence.
The parasitoid larvae that pupated were pla-
ced in 30 ml vias, covered with tulle for obser-
vation of adult emergence. Adults were fed
with a solution of distilled water and honey
(1:1) and maintained at the conditions pre-
viously described. After emergence, the num-
ber of parasitoid males and females was de-
termined to estimate the sex-ratio. Longevity
and the number of non-viable larvae and pu-
pae of the parasitoid were recorded.

Experiment 2. Seventy D. saccharalis larvae
were used and each C. flavipes female was
allowed to oviposit twice in the same host.
Time of emergence of parasitoid (larvae and
adults), sex-ratio, number of non-viable lar-
vae and pupae, and longevity of adults were
estimated.

The Mann-Whitney U test was used to
compare data related to the number of adult
parasitoids, the sex-ratio and the number of
non-viable larvae and pupae from D. saccha-
ralis larvae submitted to one or two oviposi-
tions. The t-test was used to compare the
mean values of longevity recorded for parasi-
toids derived from D. saccharalis larvae ovi-
posited once or twice by the parasitoid.

Results and Discussion

There was a significant difference in the
number of parasitoids that emerged from hosts
that were parasitized once or twice (U = 1779,
50; P = 0,021; o = 5%). The mean number of
emerged parasitoids, when two ovipositions
were recorded, was greater in relation to the
ones that emerged from hosts submitted to
only one oviposition (Table 1). In this case, the
superparasitism was benefic, because females
were predisposed to lay eggs in hosts already
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Table 1. Development period, number of males and females, sex-ratio, number of non-
viable larvae and pupae, number of adults and adult longevity of Cotesia flavipes reared in
Diatraea saccharalis larvae submitted to one and two ovipositions.

Parasitoid Character

One Oviposition

Two Ovipositions

(X + SD) (X + SD)
Larva Emergence
Time (in days) 103 = 0.90 102 + 1.24
Parasitoid Emergence
Time (in days) 49 =+ 0.89 52 + 0.3
Number of males 9.1 =+ 9.63 98 + 992
Number of females 143 +14.82 22.8 + 20.21
Sex-Ratio 0.5 £ 0.38 0.7 £ 032
Number of Non-Viable
Larvae 237 *£14.67 32.6 + 21.95
Number of Non-Viable
Pupae 9.8 * 7.99 16.0 + 10.73!
Number of Adults per
Host 6.4 + 590 16.1 + 14.49!
Adult Longevity (in days) 40 + 1.21 3.8 £ 137

Values that presented significant differences between the two experimental groups (see ex-

planations in the text).

parasitized (theorically less adequate to ovipo-
sition). Another important advantage of the
superparasitism could be the time and econo-
my of energy that would be wasted to discrimi-
nate and regject parasitized hosts (Hughes 1979,
apud Waage 1989). The occurrence of this type
of parasitism can be explained by the low den-
sity of available hosts, leading females to in-
crease the number of offspring in each host,
what would decrease the food available and
larval size.

Mean longevities values for adult parasi-
toids from one oviposition (4.0 days) and two
(3.8 days) were also different (Table 1, t=19,76;
P=0; a=5%). The lower longevity when two
ovipositions occurred was probably caused
by competition inside the host. The increase
of competition inside the host decreases para-
sitoid fitness in terms of reproduction, host
search, dispersion and survival (longevity)
(Waage 1989).

The mean number of larvae that did not
complete their development inside the host
was also different between the two groups
(U=1 172,50; P=0; 0:=5%). The number of non-
viable parasitoid larvae was greater when two
ovipositions were performed in the same host
(Table 1). The same occurred with the mean
number of non-viable pupae (U=1503;
P=0; o =5%). These results are similar to the
ones obtained by Beg & Inayatullah (1980).
In intraspecific competition, as in this case,
the mortality of immature stages usually in-
creases considerably (Ikawa & Okabe 1985).

The sex-ratio was the only factor that was
not influenced by the number of ovipositions
(U=2000; P=0,176; o. =5%) (Table 1). Three hy-
potheses can be raised to explain this equality:
the sex-ratio would be independent from su-
perparasitism and would not be altered in the
total of the two ovipositions; there would be a
difference in the mortality by sex, that is, one
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of the sexes would be more efficient to compete
for food, acting on the sex-ratio and making it
equal (this mortality would correct the possible
distortions of the sex-ratio of 1 and 2 oviposi-
tions); the female would not control the distribu-
tion of males and females in its progeny, like
happens with C. glomerata, that has greater
laying speed, making impossible the choice of
sex in its progeny (lkawa & Okabe 1985).

Results of this research indicate that the
suggestion of using D. saccharalis parasitized
twice, to optimize the maintenance of C. flavi-
pes in the laboratory to facil itate massal rea-
ring(Gobbi et al. 1993,1994),should beviewed
with caution, because a decrease in parasitoid
fitness was observed when the host was su-
perparasitized.
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