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The reproductive potential of Chrysoperla mediterranea (HOLZEL, 1972) was investigated,
when adults were subjected to different densities per rearing unit. Couples after emergence
were placed into rectangular cages of 450 cm?, fed enzymatic protein hydrolysate of yeast and
kept in a climatic chamber at 20+1 °C, RH 70-80% and 16h-photophase. The treatments were
repeated six times utilizing 1, 2, 3, 4, 5, 6 and 7 couples with a couple/volume ratio of 1/450,
17225, 17150, 1/112, 1/90, 1/75 and 1/64 cm?, respectively. It was observed that the average
pre-oviposition period for one couple was 5.8+0.3 days while for the other treatments it was
7-8 days. For the oviposition period no significant differences were found, 100 days being ob-
tained on the average, but for the daily and total oviposition the results showed differences
among the treatments with one couple per rearing unit showing the greatest fecundity
(520£26.0 eggs/female). By increasing the couple numbers, the total oviposition capacity de-
creased, becoming more marked from four couples per rearing unit, with only 270.0+103.0
eggs/female when seven couples were utilized (density 1/64 cm?). Longevity was equally af-
fected by density and for a single couple, it was 138.3£11.2 days for the males and 117.8+12.8
days for the females. In comparison, the reduction was in the order of 50% for both sexes when
the density was seven couples per chamber.
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INTRODUCTION

Research on Neuroptera: Chrysopidae, and especially that devoted to species

of the genus Chrysoperla STEINMANN, 1964, has stressed the importance of this
predaceous group for the biological control of a number of arthropod pests in many
important crops. Thus, when one wishes to make releases of these entomophagous
insects in integrated pest management programs (IPM) (TAUBER et al. 2000), it is
necessary to establish laboratory colonies for the production of different develop-
mental forms.

Using the current rearing techniques of adults for green lacewings, KARELIN

et al. (1989) determined that the density of adults per rearing unit was an important
factor in the egg production of Chrysoperla carnea (STEPHENS, 1836) “sensu
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lato”. By utilizing 30 couples per dm® the best fecundity was obtained, however, in
about 25 days there was a reduction in egg production, and the destruction of adults
was suggested. ARAUJO and BICHAO (1990) demonstrated that the best perfor-
mance of adults of the same species was obtained with one couple/40 cm® and the
destruction of the rearing material after 35-40 days. Considering the number of
adults in the rearing units, the couple/volume ratio, maintenance of the adults, the
size and the shape of the rearing boxes, a huge variation is found, stressing that es-
sential experimental conditions are critical and there is a need for the determina-
tion of suitable rearing conditions for each species (FINNEY 1948, 1950, MOR-
RISON & RIDGWAY 1976, FERRAN et al. 1981, MORRISON 1985, SISSOKO 1987,
NUNEZ 1988, SAMS@E-PETERSEN ef al. 1989, VENZON & CARVALHO 1992,
RIBEIRO et al. 1993). Thus, the aim of this study was to determine the suitable den-
sity for rearing and time for the destruction of Ch. mediterranea (HOLZEL, 1972)
adults through the evaluation of the main biological parameters in the adult stage.

MATERIAL AND METHODS

The experiment was conducted in a chamber at 20+1 °C, RH 70-80% and 16-hour photophase
by utilizing 1, 2, 3, 4, 5, 6 and 7 couples of Ch. mediterranea placed in transparent plastic boxes of
12.8x7.0x5.0 cm (about 450 cm?) feeding on enzymatic protein hydrolysate of yeast. The couple/vol-
ume ratio was of 1/450, 1/225, 1/150, 1/112, 1/90, 1/75 and 1/64 cm?, respectively. A piece of 5.0x6.0
cm folded paper was placed on the bottom of each rearing unit as a shelter, and for oviposition, a strip
of 2 cm wide absorbent paper of white color was put on the upper part of the rearing boxes, and was
utilized soon after mating. The experimental scheme was a completely randomized design with seven
treatments and six replications. The evaluated parameters were: pre-oviposition period, daily
oviposition and total number of eggs/female, males’ and females’ longevity and time of maintenance
of the adults in rearing chamber.

RESULTS AND DISCUSSION

The results appear in Table 1. The observed pre-oviposition period of Ch.
mediterranea may be divided into two groups. The first one showed an average of
5.840.3 days and the other one ranged from 7.2 to 8.2 days. In terms of the in-
creased number of couples per rearing units, there was a lengthening of the
pre-oviposition period; making it evident that the maximum density must be no
more than 1 couple per 112 cm?. By comparing treatments 2, 3 and 4 to the first
one, an increase of 27% was observed. However, considering the treatments of 5, 6
and 7 couples, the pre-oviposition period was increased by 41%, confirming the re-
sults of SAMS@E—PETERSEN et al. (1989) for adults of Ch. carnea maintained un-
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der a crowded regime. Another factor which may affect the pre-oviposition period
in Ch. mediterranea is adult feeding and individuals provided with a feeding re-
gime considered optimum (for example yeast + honey 1:1) had a pre-oviposition
period ranging from 5.5 to 6.5 days.

The results obtained for the oviposition period discovered that there were no
significant differences among the several densities utilized. Even the mean ob-
tained for the adults of treatment 7 of 92.3+7.3 days was not different significantly
from the others. The tests showed that the increase in density may be able to reduce
the oviposition period and thus to affect the oviposition capacity and the time of
maintenance of the adults in rearing.

The daily average fecundity for couples kept singly (1 couple), was of 6.2+0.9
eggs/female, significantly different from the other treatments, the general mean of
which was of 3.3+0.1 eggs/female. It was found that independently of the density
of adults utilized, beyond 1 couple/chamber, there was an average reduction of
about 50% in the daily oviposition capacity of Ch. mediterranea, stressing the im-
portance of the insect number per rearing unit on the daily oviposition capacity of
this species. An important aspect which often makes it difficult the maintenance of
adults is the oviposition site of the eggs which are deposited on different surfaces
of the cage, complicating their collection. By attaching the absorbent paper strips
to the rearing unit lid 90 to 100 % of the eggs were deposited there, which made
their collection easier.

Considering the total number of eggs, the results were still more evident,
showing that the isolated couples had a fecundity significantly superior to all the
other treatments. The means obtained for treatments 2 to 6 were very close to each
other, however, treatment 7 was very different and its mean is a half of that of treat-
ment 1. A general comparison of those results showed that treatment 6 (1 cou-
ple/75 cm?) with a mean of 356.3+42.3 eggs/female, seeming to be the limit to that
type of rearing.

Considering that the adults were fed only on enzymatic yeast hydrolysate and
comparing this to the results obtained by CARVALHO et al. (1996) upon the repro-
ductive capacity of adults of Chrysoperla externa (HAGEN, 1861) and Ch. mediter-
ranea fed on different artificial diets, it is clear that the diets utilized strongly influ-
ence fecundity. Those species of green lacewing and when kept singly on other di-
ets could produce on the average, 2,200 eggs, or four times the number of eggs ob-
tained for treatment 1. So, one can imagine that changes of the diet will be able to
influence and induce a substantial increase in oviposition capacity, even when the
females were kept in a collective regime, but, more research on Ch. mediterranea
adults is necessary. In addition to the density, feeding, temperature, relative hu-
midity and photoperiod factors, it is necessary to study the shape of the rearing
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Table 1. Periods of pre-oviposition, oviposition, daily and total fecundity, and longevity of males
and females of Chrysoperla mediterranea under different densities

Couples Period (days) Fecundity (N.) Longevity (days)

per box Pre-oviposition ~ Oviposition Daily Total Males Females
1 5.8b 106.5 a 6.2a 520.0 a 1383 a 117.8 a
2 72a 116.2a 32b 350.3 ab 97.0b 102.2 ab
3 7.8 a 109.5 a 32b 317.0 ab 117.0a 100.3 ab
4 72a 119.8 a 38b 421.0 ab 94.7b 87.7 be
5 8.0a 1115a 3.1b 320.9 ab 89.5b 86.2 be
6 82a 106.7 a 34b 356.3 ab 84.0 be 80.7 be
7 82a 923a 32b 2709b 70.0c 683 ¢

units. KARELIN et al. (1989) stated that the substitution of rectangular cages for cy-
lindrical ones resulted in an increase of 27 to 30% in the coefficient of the utiliza-
tion of the cage area by Ch. carnea adults.

Survival of the adults kept singly or under collective regimes must be ob-
served independently of the experimental conditions. For example, females’ lon-
gevity was shorter than that of males’ in relation to density, and with a reduction
trend of longevity in both sexes has been observed. For the males, except treatment
2, the density reduction was gradual, except for treatment 7 with mean of 70.0+3.7
days, which differed significantly from the others. By comparing treatments 1 and
7, a reduction in the longevity of about 50% was noticed. For the females, the re-
sults were similar and longevity was reduced in relation to the increase of adults
per rearing unit. The longevity means observed in case of the couples kept collec-
tively ranged from 68.2 to 102.2 days.

In general and considering the females’ longevity and ending the rearing of
lacewing adults, it was verified that they are factors intrinsically related to the spe-
cies. SAMS@E-PETERSEN et al. (1989), MORRISON and RIDGWAY (1976), KA-
RELIN et al. (1989) and ARAUJO and BICHAO (1990) working on Ch. carnea “sensu
lato” and RU et al. (1976) dealing with Chrysoperla rufilabris (BURMEISTER,
1839), suggested that the adults should be destroyed after 15-40 days of confine-
ment. Thus analyzing the results obtained for the daily and total fecundity and lon-
gevity of the Ch. mediterranea females, it is apparent that the best reproduction
performance of the adults reared collectively and fed on enzymatic protein
hydrolysate of yeast, is with a maximum of 1 couple/112 cm’ (treatment 4). As re-
gards the destruction of adults, it is apparent that it should be accomplished only
after 75 to 85 days when 80 to 90% of the oviposition has been realized.
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