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Sublethal effects of pyridaben on the development and reproduction of Petrobia harti
HE Heng-guo

Ministry of Education Key Laboratory of Southwest China Wildlife Resources Conservation » College of Life Science . China West
Normal University , Nanchong 637009, China

Abstract: Petrobia harti is a very serious worldwide pest mite harming Oxalis corymbosa , and pyridaben as a
broad-spectrum, contact-killing acaricide that is highly effective against P. harti. To clarify the sublethal
effects of pyridaben on P. harti and provide data for developing comprehensive control strategies for this mite
with minimal usage of pyridaben, the toxicity of pyridaben against P. harti was determined by a leaf impregna-
tion method. The sublethal doses used were determined by a regression equation of P. harti death rate on pyr-
idaben concentration, in order to identily concentrations predicted to be lethal to 10% or 20% of a test popula-
tion of mites (LC,, and LC,, , respectively). The effects of the LC,, and L.C;, sublethal pyridaben doses on the
development, fertility and life-history parameters of P. harti were evaluated by establishing a life table. It was
found that the fecundity of P. harti was significantly decreased after treatment with the sublethal doses of pyr-
idaben (P<C0.05) with the number of eggs laid per female reduced. respectively, by 53.37% and 55.46% in

the F, generation and 41. 34% and 45. 24 % in the F, generation in the LC,, and LC,, treatments, compared to
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the controls. Similarly, the oviposition duration was significantly shortened, respectively, by 3. 11 and 4. 75
days in F, generation and 3. 47 and 2. 81 days in the F, generation. The average adult longevity was also signifi-
cantly shortened, respectively, by 1.45 and 2. 04 days in the F, generation and 3. 24 and 4. 00 days in the F,
generation. Compared to the control, after treatment with sublethal pyridaben doses, the net reproductive rate
(R,), intrinsic rate of increase (r,) and finite rate of increase (1) of P. harti were all significantly decreased in
the LC), and LC,, treatments (the R, from 28, 54 to 16. 91 and 15. 48; the r,, from 0. 1650 to 0. 1276 and
0.1249; the A from 1. 17941 to 1. 1435 and 1. 13303 P<C0. 05), while the mean generation time (T) and the
population doubling time (D¢) were both significantly prolonged (the T from 20. 31 to 22. 17 and 21. 94 days;
the Dt from 4. 20 to 5. 43 and 5. 55 days, respectively; P<Z0. 05). The results indicated that the sublethal doses
of pyridaben at L.C,, and L.C,, decreased the development rate and fecundity of laboratory populations of P.
harti.
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Table 1 Effect of sublethal dosages of pyridaben on biological traits of F, generation of P. harti adults

Jib 3 P EfL I 7 B 7 B 43 1 75 i Je AR H Proportion of
Treatment Emergence rate Number of laid eggs Oviposition duration Adult longevity female of F; generation
% per female (d (d [$/CF+0)] D
Control (%) 92.7747.48a 46.92+3.61a 14.79+0. 81a 17.03+0. 86a 86.8847.02a
LCio 87.30+6. 21a 21.8842.03b 11.68+0. 73b 15.58+0. 37b 88.64+6.31a
LCy 88.26=+7. 34a 20.9041.99b 10.04=+1.01b 14.99+0.51b 89.02+9. 18a

T R BCF NF {E AR e 22 L TR 80 B Ja A TR /N5 0 08 22 5 3 (P<<0. 05), T 1A,

Note: Data in the table are mean= SD, and different small letters in the same column indicate significant differences (P<Z0.05). The same below.
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JE T 3.47.2.81 d; HUlfE = BP A B 3 AR (P<T0. 05) , 506 BEAH H 20 0 R R T 41, 34 %0 .45, 24 %65 5 48 (F, )
F A1) 5 3 18 K (P<C0. 05) , 5%k BEAH F 20 B3 m 1 11. 78 %6.6. 61 % s PiAb B 4H =2 6] ¥ 0 3% 22 (P=>>0. 05) (%
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ENRE (R, HX IR 28. 54 435I R 2 16. 91.15. 4857, HXTAEAY 0. 1650 23 HIFEAR 2 0. 1276.,0. 1249 X fEAY
1. 1794 23 SIREAR R 1. 1435.1. 13305 P<<0. 05) , P tEAQ T 391 CT) AR B fin A% s 18] (Do) 5 %5 BROAH L 12 1 3 9 4
(T I XTHEAY 20,31 d A0 SHEK & 22, 17,21, 94 d; De AT BRIR 4. 20 d 0 0l 3E K & 5. 43,5, 55 d; P<<0. 05) ; B&F
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Table 2 Effect of sublethal dosages of pyridaben on developmental duration of F, generation of P. harti (d)

Ak F 51 19 401 195 181 5 15 141 7 B T 48] ] 5 A
Treatment Eggs period Larva period Nymph period  Pre-oviposition period Immature stag Adult longevity
Control 5.83+0.32a 2.28+0. 14b 4.7140. 36a 1.70+0.11b 14.82+1.07a 16.95+1.01a
LCio 5.96+0.12a 2.49+0. 06ab 4.5240. 54a 1.784+0.05b 14.7540. 87a 13.71£0. 74b
LCyo 5.93+0.03a 2.97+0.50a 4.60£0.02a 1.9440. 15a 15.44+0.70a 12.95+0. 64b

RI MHERTFEFNENERESH F, KEMFHENZI
Table 3 Effect of sublethal dosages of pyridaben on biological traits of F, generation of P. harti

Jb 3 I k% PL AR P O 75N J& AR MM L Proportion of
Treatment Hatching rate Emergence rate Number of laid eggs ~ Oviposition duration female of F; generation
(%) (%) per female (d) [/(%+2>] (%)
Control 83.4145.98a 95.2644.92a 42.3342.03a 14.82+1.01a 73.5242.00b
LCy 77.56+6.67a 89.93+6.73a 24.83+1.06b 11.35+0.47b 82.184+2. 28a
LCy 78.1747.42a 88.9446. 22a 23.1841.88hb 12.01+0.76b 78.3842.57a

R4 HMERTHEFNELEN F REXEEHREGRSHENIZM

Table 4 Effect of sublethal dosages of pyridaben on life table paramenters of F, generation of P. harti

fib 3 AR Py BT K JRIBR 44 % S 24 AR 3 ol B I 3% B 1]

Treatment Net reproduction Intrinsic increase Finite increase Mean generation time Doubling time
rate (Rg) rate (ry) rate (1) (T, d (Dty &)

Control 28.54+1. 36a 0.1650=+0.0061a 1.17944-0.0143a 20.3140.51b 4.20+0.16b

LCyo 16.91£0.97b 0.1276=0.0061b 1.14354-0. 0321b 22.1740.67a 5.43%+0. 38a

LCy 15.484+0.67b 0.1249=2£0. 0060b 1.133040. 0503b 21.9440. 45a .55+0. 25a

ul
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