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ABSTRACT

Life table data of Trichogramma embryophagum (Hig.) and Trichogramma
dendrolimi Matsumara were collected on eggs of Corcyra cephalonica
Stainton. The net reproductive rate (Ro) of T.embryophagum was 60.23 and
that of T.dendrolimi 33.98, the intrinsic rate of natural increase (rm) was
0.292 and 0.305 and net generation time (T) was 14.03 and 13.25 days,
respectively, For mass production, adult females of T.embryophagum should
be utilised for § days and T.dendrolimi for 2 days.
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Trichogramnia spp. are now widely used
as onc of the key components of Integrated
Pcst Management for suppression of lepidop-
terous pests of many crops. Recently,
Trichogramma embryophagum (Htg.) and
T.dendrolimi Matsumara were imported for
trials against Cydia pomonella L., Chilo spp.,
Helicoverpa armigera (Hb.) and Achaea
janata L. in India. T.emmbryophagum is an im-
portant parasitoid particularly of codling
moth of apple, C.pomonella in many parts of
the world (Voegele et al., 1977; Zlatanova
and Tarabaev, 1985). Similarly, T.dendrolimi
is an important parasitoid of the pine
defoliator Dendrolimus punctatus (Wlk.),
Ostrinia nubilalis (Hb.) and Achaca
melicerata (Drury) in China (Hua, 1981; Yuet
al., 1982; Gao et al., 1982). It was thercfore
considered desirable to study the age-
specilic fecundity and collect life table
statistics of thcse parasitoids before field
cvaluation,

MATERIALS AND METHODS

The malc and female parasitoids of
T.embryophagum oand  T.dendrolimii  upon
emergence were  allowed for mating  in
scparate glass vials (15 x 2.5cms). After
mating, 40 females of cach species were con-

fined in scparate glass vial (15 x 2.5cms) with
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streaks of honey as food. Daily, 1000 freshly
laid C.cephalonica eggs werc offerred to
both species till all female parasitoids died.
Observations on the

number of eggs
parasitised, number of female progeny
produced per day, number of female

parasitoids died per day were recorded. Data
thus obtained were utilised for construction
of age-specific fecundity and life table statis-
tics. The experiment was carried out at
25+1.5°cand 76 3.5% R.H. The life table was
constructed using methods and terminology
suggested by Andrewartha and Birch (1954)
and Soughwood (1966).

RESULTS AND DISCUSSION

The data on age-specific fecundity of
T.embryphagum and  T.dendrolimi  are
presented in tables 1 & 2. The study indicated
that T.embryophagum lived for 18 days and
T.dendrolimi for 13 days. T.embryophagum
laid significantly more number of eggs in the
first five days though it continued to lays eggs
upto 15 days. Thus, for mass production
programme, the ratio of host eggs and
parasitiod should be 25:1 for first five days.
T.dendrolimi laid most of the eggs on the first
day itself. Egg laying capacity was reduced by
75% on the following two days. Thus, for mass
production programme, the ratio of host and
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Table 1. Age - specific fecundity of T. embryophagum
Pivotal age in Age specific longevity Age-specific Ixmx xIxmx
days (x) (Ix) fecundity (mx)
1-10 developmental period
11 1.0 11.41 11.41 125.51
12 1.0 8.89 8.89 106.68
13 0.91 8.66 7.88 102.44
14 . 0.83 8.87 7.36 103.04
15 0.71 9.48 6.43 100.95.
16 0.67 6.94 4.64 74.24
17 0.61 5.60 3.41 57.97
.18 0.57 5.57 3.17 57.06
19 0.53 6.50 3.44 7 65.36
20 0.51 4.44 2.26 45.20
21 0.46 2.00 0.92 19.32
22 0.42 0.24 0.10 2.20
23 0.36 0.05 0.01 0.003
24 0.26 0.00 0.00 0.00
25 0.22 0.08 0.01 0.002
26 0.20 0.00 0.00 0.00
27 0.10 0.00 0.00 0.00
28 | 0.06 0.00 0.00 0.00
Ixmx (Ro) = . 60.23 ‘
xIxmx = 859.975

parasitoid should be 35:1 on the first day and
15:1 on the subsequent two days.

The data on life table statistics of
T.embryophagum and T.dendrolimi are
presented in table 3. It is clear that the
increase per generation (Ro) in T.embryo-
phagum and T.dendrolimi was 14.27 and 10.83

Table 2.V Age Specific fecundity of T. dendrolimi

respectively. The mean duration of genera-
tion (Tc) was 14.27 and 10.83 days amd calcu-
lated finite rate of natural increase was 1.34
and 1.30 times per female per day for
T.embryophagum and T.dendrolimi; respec- .
tively. Varma et al. (1980) reported the rate
of increase of Trichogrammatoidea sp. near
guamensis Nagaraja as 1.31 and Brar and

Pivotal age in Age-specific longevity Age-specific - .
days (x) ~ (%) fecundity (mx) bemx xbxmx
1-9 developmental period’ :
10 1.0 20.46 20.46 204.60
11 0.80 6.80 5.44 59.84
12 0.80 6.00 4,80 57.60
13 0.73 2.27- 1.65 11,06
- 14 0.66 1.20 0.79 11.06
15 0.53 0.75 0.39 5.85
16 0.13 2.00 0.26 4.16
17 0.13 0.50 0.06 1.02
18 0.13 0.00 0.00 0.00.
19 0.13 1.00 0.13 2.47
20 0.13 0.00 0.00 0.00
21 0.06 0.00 0.00 0.00
22 0.00 0.00 0.00 0.00
Ixmx (Ro) = 33,98 .
xIxmx =  368.05
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Table 3. Life table statistic§ of T.embryophagum and T. dendrolimi

Particulars Values :
T. embryophagum T. dendrolimi

Ro 60.23 33.98
Tc 14.27 - 10.83
“TC 0.287 - < 0.325
™ 0.292 0.305
T 14.03 - . 13.25

, 1.34 - 391
Average lonvevity (days) 5.83 . '1.305
Min. longevity (days) 4.0 2.0
Max. longevity ( ” ) 18.0 S S 12.0

0:1.0 S 1:1.30

Sex-ratio (M : F)

Varma (1989) reported 1.416 for T.eldanae
Viggiani. The intrinsic rate of natural in-
crease (rm) was 0.292 and 0.305 and the
.average longevity was 5.83 and 3.91 days,
respectively  for T.embryophagum  and
T.dendrolimi.
T.exiguum Pinto and Plantner was 0.382
(Maninder and Varma, 1982) and T.eldanae
-0.348 (Brar and Varma, 1989) are higher than
those of T.embryophagum and T.dendrolimi.
However, values obtained in the present
study were higher than that of T.Chilonis Ishii
(0.282) reported by Nagarkatti and Nagaraja
(1978). T.embryophagum and T.dendrolimi
are thercforc, capable of increasing popula-
tmn size under favourable climatic condltlon

REFERENCES

ANDRBWARTHA H.G.  and

- (eds.) 1954, The .

. abundance of animals, Umv Chicago press,
Chicago, 782 pp. : ,

BRAR,K.S. and VARMA, G.C. 1989. Studies
..” on 'the growth rate of Trichogrammatoidea
_eldanae  Viggiani

- Hyenoptera) populatlon J. Biol.control, 3,
- 126-127

GAO,Y.G., DALK.J. and SHONG L.S. 1982
Stuches on ;the artificial host eggs of
Trichogramma. In Les Trichogramma lIccr
Sym. Int. Antibes, 20-23 Apnl 1982, Pans,
- France.

‘HUA Y. Q 1981. OCcurrenccs and control of
Achaea melicerata (Drury),
knwoledge, 18 171-172,

) BIRCH,L_.c;

The rm value calculated for

VOEGELE,J.,

distribution - and

(Trichogrammatidae; -

Insect

'MANINDER AND VARMA, G.C. 1982. The

growth of population of Tnchogramma
exiguum Pinto and Plantner. Imi:an J.Ent.,
44, 179-181.

NAGARKATTI,S. and NAGARAJA, H 19‘78
Experimental comparison of laboratory
reared versus wild type Trichogramma
confusum  (Hym; Trichogrammatidae)-
1.Fertility, fecundity -and longevity.
Entomophaga, 23, 29-36. ,

SOUTHWOOD, T.R.E. 1966. Ecological
methods, with particular reference to insect.
population, Methuen & co. Ltd., 524 pp.

VARMA,G.C., MANINDER and SINGH, B.’

1980, Studies on the growth of the

- population - and distribution  of -

Trichogrammatoidae sp. near guamensis

..Nagaraja. J.Res.Punjab Agril.  University, -
17, 38-40. . : ‘

MARTOURET,D. and

GOUJBT R. 1977. Preliminary expertments'
‘usmg Tnchogramma sp. agamst codling
moth in apple orchards in the Parisian -
region, France. In Joint FAO/IAEA &
IOBC/WPRS res. coordination meeting at
- Heidelberg, Nov. 7-10 »1977,pp 88-90.

. YU S.H., WANG,E.R.,, ZHANG,Y.L., L'i‘,

‘G. 0 WEN,. X. F., HAO, X.R. and

- YU, F.Y. 1982. Preliminary  report . of
experiments on the control of corn borer by.
 Trichogramma dendrolimi labelled wnth 32p. -
Yuan Non. Ymg., 2, 31-36. 4

| ZLATANOVA A.A. and TARABAEV CH.K.’

1985. Natural enemies and their sigmflcance :

in the control of codling moth, Laspeyresia

- pomonella L. in south-eastern Kazakhstan:
. Entomol. Oboz., 64, 510-515,



