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Effects of host insecticide resistance on the biological characteristics of Cotesia plute-

llae

LI Yuan-Xi> LIU Shu-Sheng” » LIU Yin-Quan (Institute of Applied Entomology: Zhejiang University> Hangzhou
310029, China)

Abstract: The effects of strains of Plutella xylostella (Lepidoptera: Plutellidae» strains of Cotesia plusellae (Hym-
enoptera: Braconidae), fenvalerate and their interactions on the biological characteristics of C. plutellae were studied in
the laboratory. Two strains of P. xylostella» one susceptible to fenvalerate (SP) and the other resistant (RP?» and two
strains of €. plutellae one that had been reared using SP as host (SC2 and the other which had been reared using RP
as host (RC)Ds were arranged in four host-parasitoid combinations» i.e .» SC-SP; SC-RP» RC-SP; and RC-RP. The re-
sults showed that- in the ahsence of the insecticide. the parasitoids in the SC-RP combination had a lower percentage of
cocoon formation (45.8% 2, shorter cocoon length (7.8 mm) and females had shorter forewings (3.28 mm) and hind
tibia (2.33 mmJ, compared to those in SC-SP» RC-SP> and RC-RP combinations. This indicated that insecticide resis-
tance in the host had detrimental effects on the parasitoid. When fenvalerate was applied to the host-parasitoid system,
percentages of cocoon formation in the RC-RP and SC-RP combinations were 95.5% and 37.8% » respectively, signifi-
cantly higher than those in the SC-SP (22.5% > and RC-SP (25.8% ) combinations, suggesting that host insecticide re-
sistance offered some protection to the parasitoid larvae inside the hosts. When the RC-3P combination was either unex-
posed or exposed to the insecticider the parasitoids had similar percentages of adult emergence (93.6% vs 95.2%) as
well as similar development times, indicating that the parasitoids. which had been reared on a resistant host strain. still
showed some tolerance to the insecticide when parasitizing a susceptible host strain. and this effect should favour the de-
velopment of insecticide resistance in the parasitoid. This demonstrates co-evolution in the development of insecticide re-
sistance in this host-parasitoid system.
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Fig. 1 Combinations of Cotesia plutellae and

Plutella wylostelln strains in experiments
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host-parasitoid combinations
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Fig. 3 Percentages emergence of cocoons in different
host-parasitoid combinations
Symbols as in Fig. 2
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Table 1 Developmental time (days) of egg + larva of Cofesia plutellae in four parasitoid-host
combinations with (treatment) or without (CK) application of fenvalerate

HERER SC (M x SE) RC (M =+ SE)

Host strains TR CK (n)* 4038 Treatment (n) TR CK (n) 4038 Treatment (n)
sp 7.3£0.03 (173) a(e)** 8.5+0.08 (67) b 7.5+0.04 (62) a(h) 7.5:0.03 (04) a
RP 7.9+0.13 (54) a(a) 2.4+0.11 C98) b 7.7+ 0.05 (92) a(a) 7.6+0.03 (168) a

* A Sanple size: ¢ ¢ THAFRFTEREE (ISDRE. P<0.05), BESHTHAA—EAMRELEE. FSANTEN4
T &0 4 DI M TERES: T Different letters after the means denete significant differences (13D tests P <0.05). Letters without brackets show re-
sults of comparison between control and treatment in the same combination, and letters in brackets show results of comparison between the four controls of the four

combinations. The same for the following tables
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Table 2 Development time { days) of ferale pupae of Cotesia phitellae in four parasitoid-host
combinations with (treatment) or without (CK) application of fenvalerate

FERR SC (M =+ SE) RC (M + SE)

Host strains FTRECK (n)” 438 Treatment Cn) FTRE €K (n) 438 Treatment Cn)
sp 4.7+0.03 (108) a (a) 4.8+0.06 (300 b 4.7+0.06 (25) aCa) 4.7+0.06 (26) a
RP 4.5£0.08 (22) a(h) 4.7£0.06 (23) b 4.7+0.04 (59) aCa) 4.7£0.04 (76) a

3 AMFER-FEESERT (R R (4B SILEIHEHRN & D MRRSEENmIE Chitd)
Table 3 Fecundity of Cotesia plutellae female wasps reared from four parasitoid-host combinations
with (treatment) or without ( CK) application of fenvalerate

FIRE SC (M= SE) RC (M + SE)

Host strains FTH CK (nd* 53 Treatment (n) TR CK (a0 532 Treatment (n)
sp 75.6+4.33 (18) a (a) 57.8+4.17 (I7) b 7R.8+3.24 (200 a(a) 56.7+2.17 (200 b
RP 69.0+3.92 (21) a (a) 64.4+ 4.82 (21) a 58.9+2.36 (22) a (b 55.7+3.01 (22) a

F4 AR, MR, FUNTEREEE/EX AR + 410, WA EHARKE~=IE NPT ESITE R
Table 4 Results of ANOVA of effects of wasp stains, host strains, fenvalerate and their interactions on
developmental time of egg + larva and female pupa and female fecundity of Cotesia plutellae

—— B+ ) EENER SRR B R g

Development time of egg + larva  Development time of female pupa Feamdity
Factors and interactions

F P-level F Plevel F P-level

DR wasp strain 52.65 < 0.0001 0.01 0.9352 2.07 0.1594
Bk FR host strain 12.73 0.0005 5.17 0.0278 2.18 0.1491
RHFEE fenvalerate 115.13 < 0.0001 6.44 0.0147 24.80 < 0.0001
B2 5 & wasp x host 7.32 0.0079 0.18 0.6721 5.08 0.0306
B o BNIHER wasp x fen. 105.08 < 0.0001 11.26 0.0016 0.48 0.4920
5% s FELFHEE host x fen. 67.36 < 0.0001 0.02 0.8825 11.24 0.0019
U x 42 x FK AL host x wasp x fen. 53.01 < 0.0001 0.62 0.4363 0.06 0.8146

FETAF: BRFD . RPDEF: BRFED SC RCBEFR: FLHE WHNAGEE. K3 H
Factor levels: host strains: SP» RP: wasp straing: SC, RC: fenalerate: spray» no spray. The same for Table 8
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Table 5 Length of cocoons formed by Cotesia plutellae larvae in four parasitoid-host combinations with (treatment)
or without { CK) application of fenvalerate

FIXRE SC (M= SE) RC (M =+ SE)
Host strains TR CK (n)* 4038 Treatment (n) TR CK (n) 4038 Treatment (n)
sp 35.020.11 (173) a(a) 29.6+0.32 (67) b 34.5+0.13 (947 a (b) 32.9+0.26 (62) b
RP 32.8+0.45 (54) a (¢) 32.2+40.32 (98) a 34.5+0.13 (92) a (b 33.0+0.16 (168) b

=6 4MHFLE-FIASERT ) HFH W) SNEOEER S EEERRER (x 1077 an)
Table 6 Forewing length of Cotesia plhutellne fermnale wasps reared from four parasitoid-host combinations with
{(treatment) or without ( CK) application of fenvalerate

FIXRE SC (M= SE) RC (M =+ SE)
Host strains TR K (a)* 438 Treatment Cn) FTRE €K (n) 438 Treatment Cn)
Sp 24.3+0.08 (108) a (a) 20.9+0.45 (300 b 24.2+0.12 (25) a (a) 22.9+0.20 (26) b
RP 23.320.35 (22) a(bh) 22.9+0.28 (23) a 24.3+0.10 (59) a(a) 23.3+0.19 (76) b

R7 AMFER-FTASERT (WE) ®tFE (A SXHIMERHRNRREEHERERTK (x107° and
Table 7 Hind tibia length of Cotesia plutellae female wasps reared from four parasitoid-host combinations with (treatment
or without {CK) application of fenvalerate

FERR SC (M =+ SE) RC (M + SE)

Host strains FTRECK (n)” 438 Treatment (n) TR CK (n) 438 Treatment (n )
sp 2.0£0.04 (108) a (a) 6.8+0.00 (300 b 7.9£0.07 (25) a (ah) 7.5£0.10 (26) b
RP 7.620.11 (22) a () T.4£0.11 (23) a 7.8+0.05 (59) a (h) F.7£0.07 (76) a

=8 HMH. HmAH. ENEEREEEMNEREEKEE DEE MR BRI EMTER
Table 8 Results of ANOVA of effects of wasp strains, host strains, fenvalerate and their interactions on cocoon length
and adult body size of Cotesia plutellne

S i AR SINS IS 2R T
Cocoon length Forewing length of female Hind tibia length of female
Factors and interactions
F P-level F P level F P-level
A3 wasp strain 26.81 < 0.0001 14.05 0.0005 4.21 0.0458
Bk FR host strain 0.146 0.7034 5.70 0.0212 2.91 0.0049
B fenvalerae 128.98 < 0.0001 42.83 < 0.0001 13.33 0.0007
2 5 £ wasp x host 0.15 0.7034 0.15 0.6989 0.32 0.5768
B o BNIHER wasp x fen. 11.54 0.0009 3.61 0.0638 7.76 0.0077
B x BUSER host x fen. 50.80 < 0.0001 15.74 0.0003 4.86 0.0326
B x B x FURF BB host x wasp x fen. 48.02 < 0.0001 7.79 0.0077 5.68 0.0213
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