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Introduction

Aleoides is one of the largest genera in
the sub-family “Rogadinae”. The members
of this genus attack macrolepidopteran
larvae during second and early third instar
stage. In most of the cases the host is killed
in the course of its development (Shaw,
1983). Aleoides percurrens Lyle, a small (4-
6 mm) yellowish-brown parasitoid is endo-
parasitic in larvae of Poplar defoliators,
Clostera cupreata Butler and C. fulgurita
Walker (Lepidoptera : Notodontiidae), both
being potential pests of Populus deltoides.
Epidemic defoliation by these defoliators
have often been reported from Tarai region
of Northern India in Poplar plantations
(Seth, 1969; Lohani, 1976; Chaturvedi,
1979; Singh et al., 1983). Their infestation
adversely affects the growth increment of
the trees even if half of the foliage is lost
(Gao et al., 1985). Severe and repeated
defoliation in young plantations results in
the death of plants (Singh and Singh, 1986).

However, until now there is no
information available on any aspect on the
biology of A. percurrens. In parasitoids,
adult longevity has been regarded as a

component of individual fitness (Waage
and Ng, 1984; Hardy et al., 1992), as the
longer a male can live, the more females he
can inseminate and therefore the more
eggs he can fertilize. On the other hand
longer a female can live the more eggs she
will lay. Adult longevity is also studied
from the point of view of population
dynamics, because of its relationship to
female fecundity and the prey death rate
(Jervis and Copland, 1996).

Seasonal variation in adult parasitoid
longevity was studied with respect to
physical factors (ambient temperature and
relative humidity) for establishing a
correlation between them and also to
determine the optimum temperature and
relative humidity conditions for rearing
the adults of this parasitoid.

Material and Methods

Larvaeof C. fulgurita, C. cupreata and
their mummies (parasitised larvae), were
regularly collected from Poplar nurseries
and plantationsin Dehra Dun, Saharanpur
and Central Tarai Forest Divisions, Uttar
Pradesh, India from April to October during
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1991-92. Field collected larvae were reared
in the laboratory at Forest Research
Institute, Dehra Dun on P. deltoides leaves
until the formation of mummies by some of
them, for experiments.

Adult parasitoids emerging from the
mummies were differentiated for sexes and
kept individually in glass tubes (14 cm
length x 2.5 cm diameter), having one side
open fitted with a cork (holed and covered
with muslin cloth for aeration). These tubes
were then labeled and each parasitoid was
provided with food, a diluted honey-sugar
solution (50%) on a chromatographic paper
strip (4 cm x 1 em), kept inside the tube.
Food wasreplenished daily, until the death
of adult parasitoid.

The experiments were carried out from
April to early December for 2 years.
Longevity of as many as 124 adults was
studied during this period.

[January,

The minimum and maximum
temperatures and relative humidity
(uncontrolled) of the insectary (laboratory)
at F.R.I., Dehra Dun (78° 01’ N latitude
77°59 E longitude) were recorded daily for
the experimental time period.

The temperature and relative
humidity changed seasonally within arange
of 5.3 - 36.5°C and 32-96%, respectively
from winter to summer.

Statistical Analysis

Simple correlation and regression
analysis (linear and square models) were
used to determine the relationship between
physical factors (temperature and relative
humidity) and biological parameter (adult
longevity) of the parasitoid. The mean
temperature and relative humidity of each
experimental time period of adultlongevity
were taken up for the analysis.

Table 1

Seasonal variation in physical factors (temperature and relative humidity) and aduit longevity of
Aleoides percurrens Lyle at New Forest, Dehra Dun during 1991-92

Temperature (°C)

Relative Humidity (%)

Number {Adult Longevity (days)

Month Range Mean Range Mean of para-| Range Mean

(X+SE) (X+SE) sitoids (X+SE)
April 10.7-32.0 21.3+23 36-75 545 +51 8 2-4 3.0x1.0
May 17.4--36.5 26.1+3.5 32-59 46.3+ 1.6 12 2-8 35+21
June 20.4-32.9 26.0+1.2 56-85 749 +23 22 2-9 50=+21
July 22.0-31.6 26.2+22 73-80 80.6 + 1.0 11 3-15  10.3x4.1
August 20.8-29.7 246=x2.1 78-95 85.5 +2.0 18 10-13 12.0x1.2
September 19.2-31.3 24.2 + 2.7 69-93 83.0x21 17 8-16 12.8+2.8
October 11.5-30.0 20.3x3.1 49-92 69.8 + 2.7 12 7-11 84+1.0
November 6.1-25.1 15.1+4.2 48-96 72.0+ 3.1 14 7-9 80=x1.1
December 5.3-20.1 10.2 + 3.0 53-95 76.0 £ 2.9 10 5-9 7.6+14
OverallRange 5.3-36.5 20.5x1.5 32-96 74.2+1.0 124 2-16 72x41

& Mean
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Resultis

Female parasitoids were found to live
longer than the males under laboratory
conditions. The mean (X + SE) adult
longevity of the females was 9.4 = 2.3 days
as compared to 6.2 + 1.5 days for the males,
from April to December. Adult longevity
ranged from 2-13 days for females as
compared to 2-16 days for the males.

The mean (X = SE) monthly longevity
for both the sexes combined was shortest
3.0 = 1.0 days in April. It peaked to
12.8 + 2.8 days in September and then
again decreased in early December to 7.6 =
1.4 days (Table 1). The overall longevity of
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this parasitoid (both sexes combined) was
7.2 + 4.1 days ranging between 2-16 days,
from April to early December (Table 1).

A high significant and positive
correlation (R? = 0.4361; df=122; p>0.001 -
linear model; R?=0.4607; df=122; p>0.001 -
square model) existed between the
parasitoid adult longevity (both male and
female combined) and the mean relative
humidity of each experimental period from
April to December. Since the square
relationship provided better estimate to
longevity, it is expressed in Figure 1.

However, correlation between adult
longevity and mean temperature of each

Fig. 1
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experimental period was found to be non-
significant (r = 0.0174).

Discussion

Only relative humidity was found to
influence the longevity of the adult
parasitoid significantly (Fig. 1). Longevity
was maximum (12.8 = 2.8 days) during
September as compared to all other months
from April to early December at Forest
Research Institute, Dehra Dun, with
parasitoid being reared only on artificial
diet (honey-sugar solution and in the
absence of host larvae). Relative humidity
at this time was 81.0 +2.1% (X) and ranged
between 69-93% at a temperature of 24.2 =
2.7°C (X) ranging between 19.2-31.3°C
(Table 1). This data can be utilized for

[January,

rearing adults of A. percurrens in the
laboratory for experiments and its field
release.

The findings of this study also support
the view that natural enemy adults have
particular humidity requirements for
survival (Kfir and Van Hamburg, 1981;
Herard et al., 1988).

Observationsreveal thatA. percurrens
can be reared in the laboratory with little
effort. However, there is a need to work out
its biology in detail under varying bio-
ecological conditions to assess its specific
requirement for different physical factors
(temperature, humidity), food, host density,
ete., before being recommended for mass
rearing in biological cantrol programmes.
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SUMMARY

Seasonal variation in adult longevity of Aleoides percurrens Lyle was studied with respect
to ambient temperature and relative humidity from April to early December for 2 years (1991-
1992) at Forest Research Institute, Dehra Dun (78° 01' N latitude 77° 59' E longitude), India.
Longevity was studied in presence of food (honey-sugar solution) and in the absence of host
Jlarvae. Parasitoid longevity peaked in September (12.8 + 2.8 days) when mean relative humidity
was 81.0 + 2.1% (69-93%) and mean temperature was 24.2 * 2.7°C (19.2-31.3°C). Longevity was
shortest in April (3.0 + 1.0 days) when the mean relative humidity was 54.5 + 5.1% (36-75%) and
mean temperature was 21.3 x 2.3°C (10.7-32.0°C). A high significant and positive correlation (r
= 0.6604) was established between relative humidity and adult longevity. The linear and square
relationships established are given by the expressions [Longevity = -7.9127 + 0.22049 (RH), R?
= 0.4361, P<0.001 and Longevity = -1.664 + .0017105 (RH?), R? = 0.4607, P < 0.001, respectively].
However the correlation between ambient temperature and adult longevity was non-significant
(r = 0.0174).
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5.1% (36 -75%) U WA M 213+ 2.3°o (10.7-32.0°F0) 0 | A Wk IR A WEawa=tl
(r = 0.6604) 3Mifers dar 3R dig Ao A wnfta forar @1 | W 3R =i == w57
Fifreaferaal A fer | (SRR = -7.9127 + 0.22049 (3o 3Mo) R20.4361, P < 0.001 T Srdsitiaan
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References

Chaturvedi, A.N. (1979). Poplar farming in Uttar Pradesh. U.P. For. Bull. No. 45. pp.42.

Gao,R.T.,X.X.Qin,J.Z.Li,W.Q. Hao and X.Z. Wang (1985). A preliminary study on the relationship
between artificial defoliation of Poplar trees and their growth. Scientia Silvae Sinicae,
21 (2) : 199-205.

Hardy,I.C.W.,N.T. Griffithand H.C.T. Godfray (1992). Clutch size in parasitoid wasp. Amanipulation
experiment. J. Animal Ecology, 61 : 121-129.

Herard, F.,M.A. Keller and W.I. Lewis (1988). Rearing Microplitis demolitor Wilkinson (Hymenoptera
: Braconidae)in the laboratory for use in studies of semio-chemical mediated searching
behavior. J. Ent. Sci., 23 : 105-111.

Jervis, M.A. and M.J.W. Copland (1996). The life cycle. Insect natural enemies practical approach
to their study and evaluation. (Eds. Jervis. M and Kidd, N.). Chapman and Hall,
London. pp. 63-162.

Kfir, R. and H. Van Hamburg (1981). Inter specific competition between Telenomus cellyetti
(Hymenoptera : Scelionidae) and Trichogramma lutea (Hymenoptera :
Trichogrammatidae) parasitizing eggs of cotton ballworm Heliothis armigera in the
laboratory. Env. Ento., 17 : 664-670.

Lohani, D.N. (1976). Current status of Poplar trials in Uttar Pradesh. U.P. For. Bull. No. 39.

Seth, S.K. (1969). Poplar trials in Uttar Pradesh. U.P. For. Bull. No. 34. pp. 106.

Shaw, M.R. (1983). On evolution of endo-parasitism. The biology of some genera of Rogadinae
(Braconidae). Contrib. American Entomol. Inst., 20 : 307-328.

Singh, P. and S. Singh (1986). Insect pests and diseases of Poplars. FRI Press, Dehra Dun. pp. 74.

Singh, P., D.S. Rawat, R.M. Misra, M. Fasih, G. Prasad and B.D.S. Tyagi (1983). Epidemic
defoliation of Poplars and its control in Tarai Central Forest Division, Uttar Pradesh.
Indian Forester, 109 (9) : 675-693.

Waage, J.K. and S.M. Ng (1984). The reproductive strategy of a parasitic wasp. 1. Optimal progeny
and sex allocation in Trichogramma evanescens. J. Animal Eco., 53 : 401-416.




