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Abstract 

Biological aspects of Tricho ramma retiosum Riley, 1879, reared on artificial host E hestid kuehniella 
(Zeller, 1879), were studiecfin incugators at 25°C ( f 1 “C); 60 % (f 10 %) RH ancf 14 h photophase 
with the aim of obtaining basic information for the biolo ical control of Heliothis zea (Boddie, 1850) 
in corn crop. The average duration of the life cycle (egg-acfult) of T. pretiosum was similar when reared 
on natural and factitious host. Sexual ratio of the parasitoid was not affected by the natural or factitious 
host. The longevity of T. pretrosum was higher when reared on factitious host relating to natural host. 
The parasitism capacity of the two strains of T. pretiosum on E. kuehniella eggs was similar, with a 
high rate of parasitism in the first four days of the female’s life. 

1 Introduction 

The fall armyworm, Xpodoptera frugiperda 0. E. Smith, 1797) and the corn earworm, 
Heliothis zea (Boddie, 1850) are the two major corn pests under field conditions in the State 
of S2o Paulo, Brazil (GALLO et al. 1988). 

The losses caused by the first one may reach 20 % (CARVALHO 1970) demanding, in 
several regions, the need for chemical control. For chemical control spraying of organo- 
phosphorous, carbamates, and pyrethroides insecticides are used or  in several cases, organo- 
phosphorous are applied with the irrigation. 

However, although also causing considerable losses H. zea  is difficult to  be controlled, 
even chemically, since it occurs at the end of the corn crop cycle. There are obstacles 
regarding application technology because there are n o  adequate equipments available for 
insecticide spraying. Thus, other options are being researched, especially for H. zea in sweet 
corn, where in addition to  spraying difficulties, there are also risks of insecticide residues. 
An alternative would be biological control and among the potential agents, the egg para- 
sitoids would be very suitable since they interrupt the biological cycle of pests. In this case, 
parasitoids of the genus Trichogramma (Hym., Trichogrammatidae) would be an option 
specially for H. zea, as used in other countries (NEIL and SPECHT 1990). 

Since there are several factors affecting the development of Trichogramma, including 
biotic and abiotic ones, several biological aspects of T. pretiosum on the natural (H. zea)  
and factitious host (E .  kuehniella) were studied viewing the biological control of H. zea in 
corn crop. 
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2 Materials and methods 
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Biological studies on T. pretiosum were developed at the laboratory of the Department of Entomology, 
Escola Superior de Agricultura 'Luiz de Queiroz', University of Sao Paulo, Brazil. H. zea egg collections 
were obtained in corn fields located from seven counties of the State of Sao Paulo. All strains collected 
were identified as T. pretiosum. Based on the parasitoid a gressivity, strains 5 and 8 (numbering of the 
Trichogramma collection of ESALQ/USP Department of  Entomology) collected in Santo Antonio de 
Posse were selected for study. The T. retiostlm strains were kept in the laboratory in glass tubes 
(10.0cm height x 1.20cm diam.) sealeiwith cotton. Eggs of artificial host E. kuehniella glued on 
7.0 x 0.8 cm cards, and sterilized under germicidal light bulb (STEIN and PARRA 1987) were offered to 
the arasitoid. Adult parasitoids were fed with a drop of pure honey. 

T i e  biology of both strains of T. pretiosum was studied in incubators at 25°C ( f 1 "C), 60 % (&  10 %) 
RH, and a 14h photophase. Plastic cards (8.0 x 1.0cm) were kept in freezer for 10min. After this 
period the cards were covered by a thin layer of condensed water which was used to fix the host e gs. 
These cards were sterilized under a germicide li ht bulb and then exposed to newly emerge% T. 
pretiosum adults for 24 h. These eggs were remove! from the plastic cards with the aid of a fine brush 
and individualized in a 7.0 x 1.0 cm glass tube sealed with cotton. Upon emergence the adults were 
separated according to sex based on the antennae (BOWEN and STERN 1966). 

The followin biological parameters were observed: duration of egg-adult eriod, % of emergence, 
adults (male a n t  female) longevity, sexual ratio, and parasitism capacity. The Buration of the egg-adult 
period was determined for both strains of T. pretiosurn on E. kuehniella and H. zea eggs. The 
experimental design was completely randomized with factorial design and the averages were compared 
by the Tukey test. The % of emergence was determined b the number of eggs (200) with emergence 
holes. The experimental design was completely randomizedd.ith factorial desi n and the averages were 
compared by the Tukey test. After the death of the parasitoids they were sexefto determine the sexual 
ratio, and analysed by the xz test. Longevit and mortality of T. pretiosum (strain 8) were observed on 
E. kuehniella and H. zea eggs. The survivarcurves of T. pretiosum (strain 8 )  adults kept on eggs of the 
factitious and natural hosts were assessed through Weibull's distribution (SGRILLO 1982). The capacity 
of parasitism of T. pretiosurn strains on E. kuehniella eggs was evaluated. In order to determine the 
capacity of arasitism on E. kuehniella eggs, 25 recently emerged virgin females were individualized 
and fed wit1 pure hone in 7.0 x 1.0cm glass tubes sealed with plastic film (Magipack)@. About 50 
newly layed E. kuehnieh eggs on blue cards (2.5 x 0.5 cm) and sterilized with germicidal light bulb 
were exposed to the parasitoids. The cards were daily removed, stored at 25°C for counting the 
parasitized eggs. The number of parasitized eggs and the percentage of accumulated parasitized eggs 
were daily observed. 

3 Results and discussion 

The  average duration of the egg-adult period of T. pretiosum was similar in the natural and 
artificial host  (table) for both studied strains. In spite of the little variations in the % of 
emergence within each host the strains presented the same behaviour regarding the studied 
biological parameters, including sexual ratio, which was not altered regardless if the para- 
sitoid was reared o n  H. zeu o r  E. kuehniellu. The  values recorded in the present research 
are in the range of those observed by  other authors using different T. pretiosum strains 
(GOODENOUGH et al. 1983; BLEICHER and PARRA 1990). 

The  longevity of T. pretiosum (virgin females of strain 8) was higher when reared on 
artificial host in comparison to  the natural host  (figs 1A, B). About  50 % of T. pretiosum 
virgin females (strain 8) died on the 15th day when reared o n  E. kuehniella while such a 
value was observed on the 10th day for the parasitoid reared on the natural host (figs 1A, 
B). The survival curves were similar for T. pretiosum (strain 8) and followed Weibull's 
distribution (fig. I )  o n  both hosts (natural or factitious). 

The results obtained for T. pretiosum in the factitious host are close to  those reported by 
ORPHANIDES and GONZALES (1971) but differ f rom those reported by BLEICHER and 
PARRA (1990), who recorded values much lower than the ones obtained in this research. 
The results for the natural host (H. zeu) were similar to those recorded by NORDLUND et 
al. (1976). 

The parasitism capacity of T. pretiosum on E. kuehniellu eggs was 51 eggs per female for 
both strains (figs 2A, B). Similar results were reported by  ORPHANIDES and GONZALES 
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Fig. 1. Survival of T. pretiosum (strain 8) adults maintained with nourishment (pure honey) and eggs of 
E. keuhniella (A) and H. zea (B). Values observed and estimated by Weibull's equations. Temperature 
of 25 f 1"C, 60 f 10 % RH, and 14 h photophase 

(1971) and ASHLEY et al. (1974) on E. kuehniella and Sitotroga cerealella eggs. O n  the other 
hand, LEWIS et al. (1975) and BLEICHER and PARRA (1990) obtained much higher values 
for parasitism and first authors found such values as 148 eggdfemale and BLEICHER and 
PARRA (1990) observed 76 to  102 eggslfemale for two populations of T. pretiosum reared 
on E. kuehniella. Trichogramma species usually lay 70 to  120 eggs and ALMEIDA and PARRA 
(1989) observed that the T. pretiosum female collected in Heliothis wirescens parasitized 87 
E. kuehniella eggs. The different results may be related to  the rearing conditions [natural 
host; strains' origin; laboratory generation; temperature, humidity, and photoperiod con- 
ditions of rearing (NOLDUS 1989)l. 

The T. pretiosum parasitism period was 17-19 days (figs 2A, B) and for both strains the 
parasitism was higher (70 %) in the first 4 days. The results were similar to  those obtained 
by BLEICHER and PARRA (1990) for this species on  cotton pests eggs. 
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Fig. 2. Accumulated percentage of parasitism of T. pretiosum-strains 5 (A) and 8 (B)-maintained on 
E. kuehniella eggs. Temperature 25 1 “C, 60 i 10 % RH, and 14 h photophase 

An average of 2.26 (ranging from 2.17 to 2.32)  parasitoids emerged from each H. zea egg, 
close t o  the value observed by LEWIS et al. (1976), 2.5 parasitoids per egg. 
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