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Sublethal effects of scopoletin on the experimental population of the
carmine spider mite Tetranychus cinnabarinus ( Boisduval) ( Acari:

Tetranychidae)

YONG XiaoJu ZHANG Yong-Qiang DING Wei  ( College of Plant Protection Southwest University
Chongqing 400715 China)

Abstract: In order to clarify the sublethal effects of scopoletin on the experimental population of
Tetranychus cinnabarinus ( Boisduval) and provide the theoretical basis for the further development and
application of scopoletin used as a plant-derived acaricide we used the leaf disc bioassay to evaluate the
effects of scopoletin at sublethal dosages on F; and F, populations. The results showed that the fecundity
of female adults treated with scopoletin at three sublethal dosages ( LC,, LC;, and L.C,;) was increased
by 73.82% 186.97% and 70.18% respectively while the longevity oviposition duration and frmale—
to-male sex ratios were not affected. The duration of oviposition larval and nymphal stages was not
significantly different from that of the control ( P >0.05) but the adult period and female longevity were
shorter than those of the control. The F, generation displayed shortened oviposition duration reduced
fecundity and decreased the proportion of females when compared with the control. The net reproductive
rate ( R,) dropped from 50.5976 to the lowest 33.9910 the mean generation time ( T) and population
doubling time ( D) were all shorter than those of the control and fitness defects appeared in all three
treatment populations. The results indicate that scopoletin treatment at sublethal dosages can reduce the
development and reproduction rates of T. cinnabarinus populations and this provides positive evidence
for application of scopoletin in pest management.
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o 48 h mg/ml 3
y =2.1617 +1.1481x r=0.9523, o
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Table 1 Median lethal concentrations and sublethal dosages of scopoletin against Tetranychus cinnabarinus female adults

(h) LCs, LCy LCy LCy
Treatment time LC-P equation R ( Mean + SE) ( mg/mlL) ( mg/mlL) ( mg/mL) ( mg/mL)
24 y=1.5543 +1.2278x 0.9824 0.6404 +0.1118 0.3952 0. 2406 0. 1346
48 y=2.1617 +1.1481x 0.9523 0.2966 +0.0386 0.1795 0. 1046 0.0556
72 y=2.2073 +1.2308x 0.9475 0.1857 £0.0234 0.1157 0.0683 0.0368
2.2 F, 0.05) 186.97% 1.C, 73. 82%
1C,, 70. 18% .
(P>0.05) .
4 ~5
LC,, (P < (P>0.05) ( 2).
2 N N

Table 2 Effects of sublethal dosages of scopoletin on the fecundity longevity oviposition duration and

sex ratio of Tetranychus cinnabarinus adults

() (d) (d) (9/8)
Treatment Number of eggs laid per female Adult longevity Oviposition duration Sex ratio
Water ( CK) 44.50 £4.23 a 14.68 £0.46 a 10.59 £0.21 a 4.37 +£0.23 a
LCy 75.73 £5.32°b 15.52+£0.38 a 11.10 £0.54 a 4.42 +0.11 a
LGy 127.70 £4.35 ¢ 13.93 £0.67 a 9.73£0.48 a 4.89+0.13 a
LCy 77.35+4.25 b 14.90 £0.21 a 9.88£0.24 a 4.89 +0.12 a
+ ; P<0.05 ( Duncan’ s );  3~4 . Values in the table are

means + SE  and those within the same column followed by different letters are significantly different ( P <0.05) ( Duncan’s new multiple range test) .

The same for Tables 3 —4.

2.3 F, 2.4 F,
F, .

(P >0.05) 4.44 1.4 LG,y

d 2.9 d, N (P <0.05)
LG,y 26. 88% 1.C,, 17.99%;

24. 74% LC40 LC40
17.79% LGy, (P <0.05) 27.79%;
3.56 d (15.14%) LC, 1.C,,

2.71d( 3), 78.33% ( 4).
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Table 3 Effects of sublethal dosages of scopoletin on developmental duration of F, generation of Tetranychus cinnabarinus

Treatment

(d)

Egg period

(d)

Larval period

(d)
Nymphal period

(d)
Adult period

(d)

Female longevity

Water ( CK)

LCZ()
LC30

LCy

4.4167 +0.0867 a
4.4000 +0.0638 a
4.4500 +0.0689 a

4.4500 +0.0648 a

1.4167 £0.0877 a
1.4000 £0.0627 a
1.4500 £0.0679 a

1.4667 £0.0692 a

3.0167 £0.1706 a
3.0167 £0.1585 a
2.6333 £0.0822 a

2.9000 +0.1709 a

14.6491 £0.6775 ¢

11.0625 +0.8014 a

13.9636 +0.7789 be

12.0426 +0.8318 ab

23.5439 +0.6833 ¢
19.9792 +0.759%4 a
22.4909 +0.8082 be

20.8297 +0.7822 ab

4

F,

Table 4 Effects of sublethal dosages of scopoletin on fecundity of F, generation of Tetranychus cinnabarinus

(d) (d) (d) () /(2 +3)
Treatment Pre-oviposition duration Oviposition duration Post-oviposition duration Number of eggs laid per female Proportion of females ( %)
Water (CK)  1.2982 +0.0829 a  11.5965 +0.6079 ¢ 1.7544 +0.2128 b 87.5455 £5.5736 b 95.00
LCy 1.5000 +£0.2325 a 8.4792 £0.6969 a  1.0833 +0.1782 a 76.6500 +5. 1061 ab 80.00
LC;y 1.3818 +0.0988 a  10.9818 +0.6789 be 1.6000 +0.2301 ab 77.1321 +4.8662 ab 91.67
LCyy 1.3617 £0.1375 a 9.5106 £0.7669 ab 1.1702 +0. 1647 ab 63.2143 +4.6192 a 78.33
2.5 F, ;
LCyy LGy ;
. . 1.C,
. 10. 96%: LG,
LCy LG, ; LC,,
LGy (5.
5 F,

Table 5 Effects of sublethal dosages of scopoletin on life table parameters of F, generation of Tetranychus cinnabarinus

Treatment T R, A T Dt Rf
Water ( CK) 0.2925 50.5976 1.3397 13.4159 2.3699 1.0000
LCy 0.3041 37.7986 1.3553 11.9461 2.2797 0.7470
LCy 0.2907 43.0358 1.3374 12.9395 2.3841 0. 8506
LCy 0.2820 33.9910 1.3258 12.5035 2.4579 0.6718
Panonychus citrt
; (2010b)
3.1 LG, LGy,
Tetranychus turkestant N
He (2011) ; Marcic (2005)

Tetranychus urticae

( LCZO )
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; (2011)
LC30 Y N ) N

Trichogrammatoidae bactrae

(P<0.05) ,
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