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Table 1. Effect of deltamethrin, spirotetramat and flupyradifurone at field recommended concentration on reproductive and
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Trichogramma evanescens

biological characteristics of Trichogramma evanescens

Stage Treatment Fecundity Longevity Oviposition  Pre-adult Sex ratio TPOP*
(eggs) (day) period (day) developmental (day)
time (day)
Control |158.35+1.75% 18.79+0.11° 8.11+0.09°  9.97+0.02° 0.82+0.017*  9.99+0.06*
Larvae Deltamethrin ~ 89.77+0.62°  17.72+0.12° 6.74+0.08"  9.87+0.02? 0.54+0.020°  9.99+0.06°
Spirotetramat ~ 107.43+0.61° 18.92+0.14% 7.21+0.09°  9.94+0.01° 0.73£0.011°>  9.95+0.06°
Flupyradifurone 120.02+0.07% 17.87+0.10° 7.28+0.10°  9.97+0.02? 0.74+0.012"  9.94+0.05°
Pre-pupae  Deltamethrin ~ 87.17+0.63*  17.69+0.11° 6.74+0.05°  9.83+0.062 0.45+0.025¢  9.97+0.06°
Spirotetramat ~ 102.29+1.03* 17.57+0.13" 6.97+0.07%  9.90+0.01° 0.65+0.016°  9.91+0.04°
Flupyradifurone 104.63+0.64* 17.75+0.12% 6.80+0.08®  9.97+0.06° 0.65+0.017°  9.91+0.04°
Pupae Deltamethrin ~ 49.97+0.68°  16.92+0.14% 5.80+0.06° 9.80 £ 0.01? 0.42+0.011°  9.91+0.03%
Spirotetramat ~ 76.45+1.09°  17.57+0.12* 6.57+0.09*  9.87+0.03% 0.62+0.008"  9.90+0.05°
Flupyradifurone 83.88 £0.63° 17.14+0.16° 6.57+0.09®  9.92+0.05° 0.66+0.017°  9.88+0.05°

Means within each column followed by different letters are significantly different (Posthoc tests, Tukey test, P< 0.05).
Notes: *TPOP, total pre-ovipositional period (from egg to first oviposition).

!, Total preovipositional period (from egg to first
oviposition)
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Table 2. Effect of different insecticides used at field recommended concentration on life table parameters

of Trichogramma evanescens

Stage Treatment GRR (offspring) A (day?) r (day?) Ro (offspring) T (days)

- Control 142.84 +7.68°2 1.48 £0.032 0.3945+0.004* 142.50+7.65* 12.56+0.07%

Larvae  Deltamethrin ~ 80.87 + 4.30° 1.42 +0.02° 0.3563 + 0.004°  80.79+4.29°  12.33+0.02*
Spirotetramat ~ 99.40 + 4.50% 1.45 £ 0.06° 0.3737 £0.004* 99.36 £4.50*°  12.30+0.072
Flupyradifurone 105.22 + 6.33? 1.46 £ 0.08? 0.3784 £ 0.005*  105.01 +6.30* 12.29 + 0.06?

Pre- Deltamethrin ~ 76.38 + 4.60° 1.40 +0.03° 0.3519 £ 0.005°  76.28+4.58°  12.31+0.06%

pupae Spirotetramat ~ 94.98 + 4.422 1.44 £ 0.05% 0.3703 £ 0.005* 94.61 +4.382 12.28 + 0.05°
Flupyradifurone 94.23 £ 5.002 1.45+0.07° 0.3737 £0.005*  94.17 +5.000  12.16 +0.07°

Pupae Deltamethrin ~ 44.99 + 2.46¢ 1.36 £ 0.06° 0.3098 +0.004°  44.96 +2.45°  12.27 +0.07°
Spirotetramat ~ 63.14 + 4.49° 1.40 +£0.09° 0.3394 +0.006° 63.08+4.67° 12.20 +0.06°
Flupyradifurone 73.95 + 4.52° 1.42 +0.07° 0.3530 £ 0.004° 73.39+4.43> 12.15+0.06°

Means within each column followed by different letters are significantly different (paired bootstrap test; P< 0.05).

41>-;A)L«.:3'}ML@)J@bo&jt}c@b‘ﬁ)mlé‘)}n)é

mad ol 5l i 5 OLSS W5k s Y s,

Survivorship (/v)

() JS5) 5500 ks 50 i iy 035 So

1 4 1
Deltamethrin .
0.8 - E 0.8 q Spirotetramat
=3
0.6 A —a— T arvae g 0.6 -
T
= =
04 1 —=— Pre-pupae 2 04 -
—»— Pupae E
0.2 A o— Control 2 0.2 -
0 T 1 0 T T
0 5 10 25 0 5 10

<
oo

Survivorship (/x)
o o
4 =)}

=
b2
1

Flupyradifurone

o

10 15 20 25
Age (days)

15 20

390 33 el 0dd 3l OIS Y J.§:~ 23 Sleediy &5
22 Sleli) 5 Okl sl 5 o ety Gla AST o e

S S 3 Sy i bl 4l Cod 4 ali Hls

25

Slas 30 0dd auo 5 Sl 5 me 53 TrIChOQramma evanescens ;s o il 5o pids i ¢5,¥ (IX) Sl A I

Cakiee la 1STe i

Figure 1. Survivorship (Ix) of larvae, pre-pupae and pupae of Trichogramma evanescens exposed to field

recommended concentration of different insecticides
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Abstract

Chemical control is the most commonly practice in controlling pests. The application of chemical
control is recommended in combination with other reduced risks control techniques such as biological
control under Integrated Pest Management programs. Therefore, finding the appropriate chemical
insecticide and the right time of spraying seems essential. In this study, three different growth stages
of Trichogramma evanescens Westwood (Hymenoptera: Trichogrammatidae) including larvae, pre-
pupae, and pupae were exposed to the field recommended concentration of deltamethrin,
Spirotetramat and flupyradifurone insecticides using insect dipping method. After which, the
reproductive, biological characteristics and life table parameters of T. evanescens female adults were
estimated. The eggs treated with deltamethrin in all three developmental stage of T. evanescens
significantly reduced fecundity rate and oviposition period of the female adult parasitoids. The gross
reproductive rate (GRR), finite rate of increase (4), intrinsic rates of increase (r), and net reproductive rate
(Ro) were not affected when larval and pre-pupal stages of T. evanescens were exposed to field
recommended concentration of spirotetramat and flupyradifurone in comparison with control. However,
the pupal stage showed to be the most susceptible stage and all of the life table parameters were affected
upon exposure to three insecticides. Results of this research suggest a relative compatibility of
spirotetramat and flupyradifurone with T. evanescens parasitoid. However, experiments under field
conditions to evaluate the impact of tested insecticides on T. evanescens are required to confirm the
results.
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