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Table 2. Reproductive parameters of Trichogramma brassicae (Th) and T. evanescens (Te) reared on Pieris

rapae eggs at laboratory conditions.

Vaue

Parameters Formula o Te Unit
Lifetime reproductive rate
Gross fecundity rate 51.92 83.04 Egg
Gross fertility rate 39.46 77.19 Egg
Gross hatch rate T /iM 0.76 0.93 _
Net fecundity rate 2030 5077 Egg
Net fertility rate 22.26 47.22 Egg
Mean age reproductive rate
Mean age gross fecundity ixMx/iMx 0.91 0.77 Day
Mean age gross fertility thM ) / gthx 1.09 129 Day
Mean age net fecundity ing /i'— M 0.36 0.162 Day
Mean age net fertility gxthxMx/gthxMx 0.39 0.162 Day
Mean age gross hatch rate 7 S, / Zh 1.50 2.50 Day
Daily reproductive rate ] 7
Mean egg / day iMx/(w—e) 12.98 13.83 Egg/ day
Mean egg per female/ day iLxMx/i L 17.33 30.54 Egg/ femae/

x=a e day

Mean fertile egg / day ithx/(w—e) 9.86 12.86 Egg/ day
Mean fertile egg per female / day iL hw, /3L 13.17 28.40 Egg/femae/

day
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Fig. 1. Age specific survival (l,) and gross and net
reproductive rates (GRR, Ry) of Trichogramma

brassicae reared on Pieris rapae eggs at laboratory
conditions.
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Fig. 2. Age specific survival (l,) and gross and net
reproductive rates (GRR, Ry) of Trichogramma

evanescens reared on Pieris rapae eggs at
laboratory conditions.
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Table 3. Demographic parameters of Trichogramma brassi
rapae eggs at laboratory conditions.

cae (Th) and T. evanescens (Te) reared on Pieris

Population Parameter Symbol Formula To Vaue Te Unit

Gross reproductive rate GRR Eb:np 22.77 66.14  Femaleegg/femae
Net reproductive rate Ry i Lm, 12.95 29.32 Fema:grﬁ;logeny /
Growth rate

Intrinsic rate of increase I, 1= ij e™Lm, 0238  0.305 Day™
Finite rate of increase | Iy 1269  1.357 Day*

Birth rate b ze L, 0295  0.339 Day*
Death rate d b— r 0.057  0.033 Day™
Developmental time

Doubling time DT In2/r 290 2265 Day
Generation time T InR,/r,, 10.74  11.04 Day
Stable age distribution

Immature c, e i el 97.42  97.97 Percent
Adult *=0 2.58 2.03
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Abstract

Reports have proved that Pieris rapae with 40% annual damage is the second. destructive pest of cabbage
after Plutella xylostella. As there are frequent chemical spray operations against the pest and due to
environmental and public health hazards, an investigation was carried out to introduce a species of
Trichogramma for future bio-control programs in cabbage. All experiments were carried out at 25+ 0.5°C, 60+
10% RH and 16:8 L:D. Based on field observations and greenhouse rearing of P. rapae, it was reveaed that egg
incubation took 5-7 days. Five larva instars development enlonged 20-30 days and pupal stage period was about
6-9 days. Longevity of male and female butterflies was 7 and 10 days, respectively. Preliminary results
demonstrated that immature stage development took 10.43+£0.15 and 10.07+0.11 days and 10.48+0.099 and
10.17+0.093 days for female and male individuals.of T. brassicae and T. evanescens, respectively. Moreover,
female and male longevity was 2.03+0.20 and 1.40+0.24 days and 1.68+0.16 and 1.85+0.40 days for both
species, respectively. Further analysis showed that gross and net fecundity and fertility for T. brassicae and T.
evanescens were 51.92 and 39.46 eggs/ female and 83.04 and 77.19 eggs/female, respectively. Similarly, mean
age net fecundity and fertility in the same order species were 0.36 and 0.39 days and 0.162 and 0.162 days,
respectively. Data analysis on reproductive attributes revealed the gross and net reproductive rates for T.
brassicae and T. evanescens on eggs of P. rapae obtained as 22.77 female egg/female and 12.95 female
progeny/female and 66:14 female egg/female and 29.32 female progeny/female, respectively. Similarly, intrinsic
(rm) and finite (1) rates of increase were calculated as 0.238 (day™) and 1.269 female progeny/day and 0.305
(day™) and 1.357 female progeny/day for T. brassicae and T. evanescens, respectively. Doubling times were 2.90
and 2.265 days and generation times were calculated as 10.74 and 11.04 days for the same species, respectively.
Also results proved that in both parasitoids immature stages accounted for about 98% and adults for 2% of the
population in the age distribution of the stable population. For final conclusion, it could be said that ailmost al T.
evanescens life history parameters on eggs of P. rapae were superior compared to those of T. brassicae.
Therefore, it would be a potential candidate for future bio-control programs for small cabbage butterfly.
Keywords: small cabbage butterfly, Pieris rapae, Trichogramma brassicae, T. evanescens, cabbage, biological

control
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