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ABSTRACT : Life table of Trichogrammatoidea bacirae Nagaraja, an egg parasitoid of
Plutella xylostella (Linnaeus) was studied at different temperatures in the laboratory.
Highest net reproductive rate was obtained at 25°C. At temperatures 15° to 20°C
parasitoids exhibited Slobodkin’s Type 1 response to mortality indicating that in lower
temperatures mortality acts more heavily on lhe old individuals. At 25° and 30°C,
parasitoids exhibited Type III response, which refers to constant mortality rate and at
33° and 35°C they exhibited Type IV response indicating mortality acts most heavily on
the young individuals. Parasitoid was able to double its population in 2.64 and 2.23
days at 25° and 30°C, however, it took 3.79 to 9.9 days and 4.0 to 4.36 days at
temperatures <20°C or >33°C to double its population. Very low reproductive rale,
survival and finite rate of increase obtained at temperatures below 20°C or above 30°C
indicated that this parasitoid could be used in the field in narrow range of temperature,
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INTRODUCTION

Plutella xylostella (Linnaeus) (Lepidoptera
: Yponomeutidae) is a major defoliating caterpillar
that hampers the successful cultivation of
cabbage. Plutella xylostella is parasitised by
trichogrammatids in various countries {Okada,
1989; Klemm ef al., 1990; Guo et al., 1999;
Yadav et al., 2001). Ialali ef af., (2001) reported
Trichogrammatoidea bactrae Nagaraja as most
polential egg parasitoid for field use in India out
of several species tested and recorded 55%
reduction in larval population in net-house trial.
However, T. bactrae should be reieased without
being subjected to cold storage (Krishnamoorthy
and Mani, 1999), The release of
trichogrammatids in the field at Bangalore, Pune
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and Anand resulted in significant reduction in
larval population and higher yield compared to
insecticidal treatment (PDBC, 2001-2002). In any
integrated pest management programme,
trichogrammatids fit as a key input because these
potential parasitoids could be mass produced for
large scale use in the field.

The construction of life tables is vital for
determining the expectations of life and
understanding population dynamics of a species.
The changes in the population survival curve
describing the distribution of mortality with age
was described by Slobodkin (1962), who
recognised four types of mortality curves to
differentiate species based on mortality
distribution.



An attempt was made in the present study to
critically assess the biological potential of T.
bactrae by preparing fertility schedule at
various temperatures. Such study will enable to
know their potential in different temperature
conditions, '

MATERIALS AND METHODS

The culture of P, xylostella was raised in the
laboralory on mustard seedlings. About 100
pupae were kept in insect rearing cages (30 cm?)
for moth emergence. A bouquet of cabbage
leaves was kept inside the cage for egg laying.
Moths were provided with water and 50% honey
solution on cotton swabs. The bouquel was
changed everyday and eggs up to 16-20 hold were
utilised for the experiment. The eggs laid on the
leaf were counled and the leaf was cut in to small
bits and stapled on 6 x 2 cm paper card. Each
egg card containing about 50 eggs was placed in
glass vial (15 x 2.5 cm). One pair of newly
emerged adult-parasitoid was released in each
glass vial for 24 hours. A fine streak of 50%
diluted honey was provided as adult food. This
process was repeated till all females died. The
experiment was conducted in BOD incubators
maintained at 150, 209, 250, 3090, 330 and 35°C
and was replicated 10 times. The age specific
survival (l,) and age specific fecundity (m,) at
each pivotal age (x) were worked out daily for
entire reproductive period to prepare fertility table
as outlined by Southwood (1976). The life table
statistics was constructed as detailed by
Andrewartha and Birch (1954) and Southwood
(1976).

Net reproductive rate (Rg) = Ylm,
Approximate duration of

generation (T,) = ¥xlm,
Approximate intrinsic rate

of increase (r.) = log RofT,

Precise intrinsic rate of
increase (r,,)

emy| =1
X

Precise generation time (T) = log Ry /mm

Finite rale of increase (1) antilog.r,

14

Weekly multiplication rate = (1)7

Number of estimated females
inF, = (Rp)?

Doubling time (DT) = log.2/r,,

The age specific longevity (1,) and fecundity (m,)
was plotted against the age (x) and the distribution
of mortality was determined by shape of curve as
described by Slobodkin (1962).

RESULTS AND DISCUSSION

The age specific survival and fecundity of
T bactrae at different temperatures are given in
Figs. 1 aund 2. Trichogrammatoidea bactrae had
maximum life span of 32 and 23 days at 15° and
200C and in that immature stage occupied 23 and
16 days, respectively. The oviposition started on
25% and 17" day and maximum fecundity was
attained on the first day of oviposition. The
survival curve at both these temperatures
exhibited Slobodkin’s Type 1 response, where
mortality acts most heavily on old individuals, At
250 and 300C, life spah was 15 and 11 days,
respectively of which immature stages occupied
10 and 7.5 days, respectively. The oviposition
started on 12" and 8 day and maximum age
specific fecundity was attained on the first day
after oviposition. At both these temperatures
parasitoids exhibited Slobodkin’s Type III
response, where mortalily rate is almost constant
with time. At 339 and 35°C, total life span of
T. bactrae was 12 and | 1 days, of which immature
stages lasted 7 and 8 days, respectively and
parasitoids produced maximum progeny on first
day itself. At both these temperatures parasitoids
exhibited Slobodkin’s Type IV response, where
mortality acts most on young ages (Figs. 1 and
Fig. 2). The age specific fecundity of 7. bactrae
was always at a maximum on the first day after
emergence. This is in agreement with the results
of previous studies on other species of
Trichogramma (Nagarkatti and Nagaraja, 1978;
Singh and Jalali, 1994),



Table 1: Life table statistics of T. bacitrae at different temperatures

] Temperature (in °C)
Particulars
5 20 25 30 33 35
R, 5.7 22.3 23.2 16.4 4.7 36
T, 254 17.4 12.1 2.0 9.0 8.0
R, 0.069 0.178 0.203 0.310 0.172 0.160
r, 0.070 0.183 0.262 0.311 0.173 0.159
T 25,02 17.0 12.0 9.0 9.0 8.0
A 1.07 1.20 1.29 1.36 1.18 1.17
Weekly 1.72 4.30 7.67 11.70 3.76 351
multiplication
rate
No. of 32.5 4973 538.2 268.9 22.1 12.9
estimated
females in F,
Doubling time 5.90 3.79 2.64 2.23 4.00 4.36

Life table statistics presented in Table 1 revealed
that higher net reproductive rate was at 209 and
250C, temperature below 200 and above 309C
was lethal for the parasitoid. The low values
obtained at temperature above 300C can be
explained on the basis of Type IV mortality
response curve, where most of the mortality
occurred 1 day after parasitoid emergence. The
temperature below 20°C is known to be unsuitable
for most of trichogrammatids (Nagarkatti and
Nagaraja, 1978). Similar variation in net
reproductive rate due to temperature has been
reported earlier (Narango, 1993; El-Hafez, 1995).

Approximate intrinsic rate of increase (r.) was
with 0.203 and 0.310 at 252 and 309C and
corresponding r,, values were 0.262 and 0.311,
respeclively. The values of reproductive potential
obtained in the present study are higher than those
oblained by Klemm and Schmulterer (1992} in
Taiwan for T. bactrae strain obtained from
Thailand but lower than that reported by Wuhrer
and Hassan (1993} in Germany. The low Rc and
r,, values at higher temperatures could be due to
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reduced longevity and male biased sex-ratio.

Cabello and Vargas (1988) reported that
temperature above 309C was lethal for parasitoid
survival and reproductive rate. The finite rate of
increase (1) was 1.20, 1.29 and 1.36 at 200, 250
and 309C, respectively, suggesting that the
population increased at an average by 12.0, 12.9
and 13.6% each day. The population at these
temperatures could multiply by 4.30, 7.67 and
11.70 times every week. The hypothetical female
population in F, generation could be 497.3, 538.2
and 268.9, respectively. The parasitoids doubled
its gencration in least time 2.23 days at 30°C and
longest in 9.9 days at 15°C,

Results of the study indicated that parasitoid is
capable of producing more population between
200C and 300C and therefore could be useful in
the field in this range.
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Fig 2. Age specific fecundity of 7. bacirae at various temperatures
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