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ABSTRACT

This work studied the parasitism capacityTaflenomus remuslixon (Hymenoptera: Scelionidae) @&podoptera
frugiperda(Smith) (Hymenoptera: Scelionidae) eggs at 15,28),28, 31, and 35°C, aiming to use this natural
enemy in biological control programs in crops wh&efrugiperdavas considered pest. The parasitism during the
first 24 h was 60.90, 81.65, 121.05, 117.55 and3®@arasited eggs per female from egg massesprbrimately
150 eggs, at 15, 20, 25, 28 and 31°C, respectivaynales off . remusreached parasitism higher than 80% at 15,
20, 25, 28 and 31°C at 5, 27, 8, 2, and 2 dayspeetively. At 35°C, there was no parasitism. Tighdst
parasitism rates occurred at 20, 25, 28 and 3IFCremusfemale longevity varied from 15.7 to 7.7 days fi@rto
31°C. The highest tested temperature (35°C) wapprapriate forT. remusdevelopment. At that temperature,
female longevity was greatly reduced @0202) and egg viability was null. All. remussurvival curves were of
type I, which showed an increase in mortality ratth time.
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INTRODUCTION use of some insecticides is the development of
insecticide  resistance and  environmental
The fall armyworm, Spodopterafrugiperda is contamination (Diez-Rodriguez and Omoto,
considered the most important maize pest i2001). A good alternative to circumvent these
several countries such as Brazil, Venezuela angroblems is the biological control implementation.
Mexico (Cave, 2000). A large amount of money isThis control method is an excellent alternative to
annually spent in attempts to control this pesavoid an abusive use of chemical control (Ferrer,
(Cruz, 1995). Among the control strategies2001; Figueiredo et al. 1999). Several works have
insecticide is the most used to contr@. shown the high number of parasitoid species from
frugiperda outbreaks (Figueiredo et al., 1999;different corn regions and also stressed the
Morales, 2001). Among the negative effects of thémportance of these biological enemies to k&ep
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frugiperda outbreaks below the economicfrugiperda larvae were grown individually to
threshold (Schwartz and Gerling, 1974; Ferreravoid the cannibalism until pupation. Pupae were
2001; Figueiredo et al., 1999). Among these eggeparated according to sex and then new cages
parasitoids, Telenomusremus has a great value were set up with seven couples each. The artificial
due to its specificity. Furthermore, its efficacy o diet used was adapted from Kasten et al. (1978).
S. frugiperdacontrol has been proved in differentT. remuslivestock was set up with the insects
countries such as Venezuela and Mexicoeceived from EMBRAPA Sete Lagoas, MG,
(Hernandez, 1996; Cave, 2000; Figueiredo et allivestock. S. frugiperda egg masses
2002). T. remusreleases are able to reach from(approximately 150 eggs each) were glued on a
78% up to 100% parasitism &h frugiperdaeggs square cardboard (2 cm x 8 cm). Three of this
when a range from 5000 to 8000 parasitoids argquares with the eggs were placed into a glass tube
realeased per hectare (Cave, 2000). (8¢cm lenght and 2 cm diameter) with eggs
Grower's necessities for biological control arepreviously parasited byl. remus Inside these
evident around the world; however, studies aréubes, small honey drops were placed to feed the
still needed and are crucial to the success of amdults when emerged. These tubes were then
biological control program implementation properly closed andl. remus parasitism was
(Figueiredo et al., 1999). Studies looking into theallowed for 24 h. The insects were kept under
biological parameters are key points that mightontrolled conditions (25 1°C, 70 + 10% of
lead to the success of parasitoid use to contreglative humidity, and 12 h of photo phase) and
some of the major pests (Fuentes, 1994). Thesew S. frugiperdaeggs were offered td. remus
parameters might be greatly influenced by then a daily basis.
environment such as humidity, light, and mainlyThe experiments were carried out using the egg
the temperature (Noldus, 1989). A study on thenasses not older than 24 h. Egg masses of
parasitism capacity of. remusin regard to the approximately 150 eggs each were stuck to a
temperature gives important insights to theectangle cardboard (2 cm x 8 cm). This cardboard
implementation ofS. frugiperdalntegrated Pest was individually placed in a glass tube (8 cm
Management programs (Bleicher and Parra, 199@kngth x 2 cm diameter). A honey drop was placed
Hernandez et al., 1989). Therefore, this work wa this glass tube prior to the parasitoid placeimen
carried out aiming to evaluafle remusparasitism Then, a newly emergell remusfemale (less than
capacity on S. frugiperda under different 24 h old) was placed into each tube and a total of
temperatures (15, 20, 25, 28, 31 and 35°C) t@0 tubes (replications) were kept at different
acquire the required knowledge to later sucessfullyemperature (15, 20, 25, 28, 31,°Gbwith 70+
use this parasitoid in biological control programsi0% of humidity and 12 h photo phase. The
in crops wheré. frugiperdavas a pest. frugiperdaeggs were daily replaced upToremus
death. The parasitized eggs that were removed
were also kept at each specific temperature
MATERIAL AND METHODS accordingly to the treatment. The parameters
evaluated were: daily number of parasitized eggs;
The adults of thé&. frugiperddivestock were kept total number of parasitized eggs, total parasitism
in PVC cages (10 cm of diameter and 21.5 cnf%), adult longevity. The results were analyzed
high) from where the eggs were collected. Thesesing ANOVA and means were compared by
cages had a fine meshed fabric on the top anfukey’s test (P=0.05). The distribution model of
paper on inner surfaces to facilitate egg removal§Veibull was used to estimate the mean longevity
Adults were fed through a piece of cotton wettedf the T. remuspopulation using the survival data
with honeyed water (10% honey), kept on the togSgrillo, 1982). The estimates of the parameters of
of the fabric that covered the cages. This piece wahape (&) and scale (b) were done through the
changed each 72 h and the eggs were removed miinimum square method, after the linearization of
a daily basis. Each egg mass removed was placéte Weibull model (Sgrillo, 1982), where a
in a plastic cup with 5 g of artificial diet. Theseshowed the curve type being a>1 = type |,
cups were properly closed and kept in a room witimortality rate increased with time;[&1 = type |l
controlled temperature and humidity (254°C, 70 mortality rate was constant; <1 = type Il
+ 10% of relative humidity, and 12 h L:Dy. mortality rate decreased with time. The mean
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A

longevity was estimated through the & and eggs. The female of. remusreduced the number
parameters generated and analyzed through tof eggs daily laid (daily parasitism) according to
MOBAE statistical program (Haddad et al., 1995).the time, the female was exposed to the specific
treatment (Fig. 1). Therefore, it was clearly shown
that parasitism decreased with time. The greater
RESULTS AND DISCUSSION parasitism on the first days was shown at 15, 25,
28 and 3IC, but at 20C parasitoids had similar
The results showed that the parasitism rhythm weparasitism capacity through the whole adult
significantly  different among the tested lifespan (Fig. 1). The total number 8f frugiperda
temperatures. The mean parasitism in the first 24eggs parasitized was statistically similar at 28 an
was 60.90, 81.65, 121.05, 117.55, and 108.E28°C, and 28 and 3C (Table 1). The highest
parasitized eggs at 15, 20, 25, 28, andC31 parasitism was reached at’@0 being statistically
respectively (Fig. 1). The highest testecdifferent from the other temperatures (Table 1).
temperature was inappropriate td@. remus The lowestT. remusparasitism occurred at A5
development, since female adults had reduce(Table 1), being this the worst temperature Tor
longevity to just 1.7+0.02 days (Table 1), and alscremus
there was no adult emergence from parasitized
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Figure 1 - Telenomus remusumulative and daily parasitism @podoptera frugiperdaggsat
different temperatures. RH: 70£10% and 12 h (L:D).
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Table 1 - Biological parameters (+ SEM) ofelenomus remusn Spodoptera frugiperdaeggs at different
temperatures (RH: 70+10% and 12 h L:D).

Temperature (°C) Total number of parasitized eggséfmale Female longevity (days)
15 9.28+1.23 d 15.5+0.30 a
20 58.73 +8.85 a 19.4+0.61 a
25 35.74 + 2.67 b 9.55+0.19 b
28 27.56 +1.80 bc 7.65+£0.13 b
31 27.10+1.82 c 7.7£0.39 b
35 0.0 £0.00 e 1.7 £0.02 c

Mean + SEM followed by the same letter within tlduenn is not statistically different among themsal\{P>0.05) (n= 20).

The highest parasitism at the first 48 h waddowever, T. remusat 20C just reached 80%
reached at 2&, although, the highest total parasitism on the 27 day after the parasitoid
parasitism was observed at°C0(Fig. 2). The emergence what might compromise the control
temperatures of 28 and %®l also had higher success in field conditions because 27 days was
parasitism than 2C at the first 24 h decreasing probably too much time for the plant to tolerate th
after the second day of parasitism (Fig. 2)pest attack. Therefore, the best performance
Therefore, even though parasitism was higher inbtained byT. remusfemale at 28C was due to
the first 24 h at 25, 28, and %®, the best the longest longevity of adults at this temperature
parasitism performance @f remuswas reached at and that might be useful at laboratory conditians t
20°C due to the highest total parasitism ratebetter control the insect lifestock production.
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Figure 2 - Number of Spodoptera frugiperdaparasitized eggs bylelenomus remusat
temperatures of 20, 25, 28, andG]at the first 72 h (3 days).

Adults kept at lower temperatures lived longe Temperatures of 15 and ®5were probably close
because of the lower metabolic activity of insectto fatal minimum and maximum temperatures
as a consequence of lowering temperaturewhat explained the lowest parasitism capacity
(Gerling, 1972). This decrease in metabolicobserved for 1% and no parasitism capacity at
activity leads to a lower energy spending, whicl35°C.

seems to prolong the laying period andl. remushad parasitism greater than 80% at 15,
consequently increasing total parasitism20, 25, 28 and 3C at day 5, 27, 8, 2, and 2,
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respectively (Fig. 1). A value of 80% control isThe study ofT. remussurvival showed differences
generally accepted as good control percentage aamong the curves at different temperatures (Fig.
it is used to discuss the parasitoid efficacy (Zego 3). However, all thd. remussurvival curves were
al. 2007). Mean longevity of. remusfemale was from type I. This showed that for all temperatures,
inversely proportional to temperature (Table 1)there was an increase in mortality during the time
The results showed longer longevity at 15 an(a>1) (Fig. 3). It was possible to estimate themea
20°C. At temperatures higher than°@)T. remus longevity of the population at different
had the longevity decreased, and remus temperatures from the estimative of shape (&) and
longevity at 25, 28, and 3T did not differ scale (b) and all data were fit into the Weilbull
statistically among themselves. At °85 the distribution for all the tested temperatures (Bg.
results showed the lowest longevity where aduliThe survival curves showed that there was an

just lived 1.7 days (Table 1). increase in mortality through the time at higher
temperatures.
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Figure 3 - Telenomus remusadult survival onSpodoptera frugiperdaeggs at different
temperatures. Values observed and estimated byedbation of Weilbull. UR:
70£10% and 12 h (L:D).

Similar results have been reported by other autho(#®M) programs carried out at warm weather
studying different parasitoids (Pratissoli et al.places. This leads to a necessity of increasing
2005). These results suggested that the biologicphrasitoid release frequency since they have higher
control might be impaired somehow or at least hatemperatures. However, it is important to consider
shorten its duration in Integrated Pest Managemetitat 3£C or even warmer temperatures that might

Braz. Arch. Biol. Technol. v.53 n.1: pp. 133-138nFeb2010



138 Bueno, R. C. O.deF. etal.

be reached in the field during the day are normallylso, it is important to point out that other stesli
cooler during the night. Thus, future studies stiouladdressing the ideal number of parasitoids to be
be carried out evaluating the biology of thereleased, the releasing interval, and also the
parasitoids exposed at variable temperatures amlispersion capacity of. remusstill need to be
also differentT. remusstrains, better adapted toconducted in order to have a complete
local temperatures might be tested before a fielkecommendation of. remususe in agriculture to
control program begins. Then, even though thée offered to growers.

best temperature for biological control usiig

remuswas identified as 2@, it could be strongly

suggested to have a parasitoid releasing numbRESUMO

based on the worst case scenario of temperatures

what would ensure a better changes for the succegste trabalho estudou a capacidade de parasitismo
of T. remugeleasing. de Telenomus remusNixon (Hymenoptera:
The results showed that in geneflalyemusmight  Scelionidae) em ovos d8podoptera frugiperda

be an efficient parasitoid to be used to mar@ge (Smith)  (Hymenoptera:  Scelionidae) nas
frugiperdaoutbreaksT. remushas been shown to temperaturas de 15, 20, 25, 28, 31 e 35°C
be more efficient than other parasitoids such asbjetivando usar esse inimigo natural em
Trichogrammaspp, for example, mainly becauseprogramas de controle biolégico em culturas onde
T. remuswas able to parasitize the lower layers 0. frugiperdaé considerada praga. O parasitismo
the eggs masses (Cruz and Figueiredo, 199éforrido nas primeiras 24 h foi de 60,90; 81,65;
where Trichogrammaspp were not able to reach121,05; 117,55 e 108,55 ovos parasitados por
due to its smaller size for example (Oliveira,fémea em massas ovos com aproximadamente 150
2005). Under field conditionss. frugiperdamight  ovos, nas temperaturas de 15, 20, 25, 28 e 31°C.
lay eggs in a single layer what might help toFémeas deT. remuscausaram mais de 80% do
increaseTrichogrammaspp perfomance but this parasitismo dos ovos nas temperaturas de 15, 20,
might also helpT. remus performance. These 25 28 e 31°C aos 5, 27, 8, 2 e 2 dias,
possibilities still need to be tested. respectivamente. Na temperatura de 35°C ndo
In conclusion, it is important to point out thathouve parasitismo. As maiores taxas de
temperature is a very important factor to determingarasitismo ocorreram nas temperaturas de 20, 25,
the success or failure of biological control28 e 31°C. A longevidade média de fémead de
(Maceda et al. 2003) but it is not the only issueremusnas temperaturas compreendidas entre 15 e
Photoperiod, relative humidity among other31°C variou de 15,5 a 7,7 dias. A temperatura
features play also a important role in themaxima testada (86) foi inadequada ao
ecosystem and is crucial for the success of anjesenvolvimento d&. remus sendo que nessa
biological control agent (Pratissoli, 1995; Cavetemperatura as fémeas apresentaram longevidade
2000). Other important point that must bebastante reduzida (1,0:02 dia) e ndo houve
considered is that at higher temperatures, themergéncia de adultos. Todas as curvas de
corium of eggs losses water what might lead to gobrevivéncia pard. remusforam do tipo | o que
decrease ofT. remus capacity of parasitism mostram que para todas as temperaturas ha um
(Fagundes, 2003). aumento da taxa de mortalidade com o tempo.

The temperature influence on th& remus

parasitism capacity was also described by Gupta

and Pawar (1985) who reported higher parasitiSlhREFERENCES

on eggs ofSpodoptera lituraby T. remus at

temperatures from 25 to 3D. Similar results were Bleicher, E. and Parra, J.R.P. (1990), Espécies de
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