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Effect of temperature on  toxicities of scopoletin and
bisdemethoxycurcumin against Tetranychus cinnabarinus ( Acari:

Tetranychidae)

YANG Zhen-Guo ZHANG Yong-Qiang" DING Wei LUO JinXiang QIN Pei-Yuan ( College of Plant
Protection Southwest University Chongqing 400716 China)

Abstract: The toxicities of botanical acaricides scopoletin and bisdemethoxycurcumin ( BDMC) were
investigated for their acaricidal activity against female adults of the carmine spider mite Tetranychus
cinnabarinus by slide-dip bioassay at different temperatures in order to ascertain the temperature effect of
scopoletin and BDMC. Both scopoletin and BDMC displayed a positive temperature coefficient at
temperatures from 8 to 26°C and a negative temperature coefficient at temperatures from 26 to 34°C. At
26°C 48 h after treatment scopoletin and BDMC showed the strongest acaricidal activity against T.
cinnabarinus with the LCj, values of 0. 1884 and 0.3376 mg/mL respectively. The mathematical models
of the relationship between LCy( y) and temperature () were simulated: for scopoletin y, = 0.006x,”
— 0.278x, +3.403; for BDMC y, = 0.007x,> - 0. 354x, +4. 826. Based on the differential coefficients
of above models the optimal acaricidal activities of scopoletin and BDMC were obtained at 23.2 and
25.3°C respectively with the LCs, values of 0.1828 and 0.3504 mg/mlL respectively. It is so
concluded that the toxicities of scopoletin and BDMC exhibit a positive temperature coefficient first and
then exhibit a negative temperature coefficient with increasing temperature.

Key words: Tetranychus cinnabarinus; scopoletin; bisdemethoxycurcumin; toxicity; temperature effect

Tetranychus cinnabarinus 100 ( Biswas et al.
2004) .
(2010GB2F100388) ; (20100182120021)
1986 E-mail: zhenguoyang@ qq. com

Corresponding author E-mail: zhangyq80@ tom. com
Received: 201142-28; Accepted: 2012-0329



4 421
o 60% ~ 80% 14L: 10D
12
o Artemisia annua 7 o .
Panonychus citrt
( Zhang et 4 h
al. 2008; 2008; 2009) ; o
(2011a) Stellera chamaejasme 1.2
74.5% ( scopoletin)
o Curcuma longa 2011 7 :
. 90% ( bisdemethoxycurcumin)
( 2004 2007, o
2011) o 1.3
o FAO
. . — ( Busvine 1980) »
o De Silva  (2009) o
FEisenia andrei 5% 0.1%
o 80 1.0 0.5
0.25 0.125 0.0625 mg/mL
Callosobruchus maculatus 2.0 1.0 0.5 0.25 0. 1255
C. chinensis C. rhodesianus mg/mL 0.1% 80 5%
( Gbaye et al. 2011); o
5s
17 ~37°C 8°C
Chilo suppressalis 4 11°C 14°C 18°C 19°C 20°C 23°C 26°C 28C
5.59 1.68(Liet 29°C 32°C 34°C RH 60% ~80% 141
al. 2006 2009) . (2008) 10D 24 h
Aphis gossypii 2 d.
Plutella xylostella 120 3 .
T. urticae 1.4
( 2004, 2004) . SPSS ( SPSS17. 0)
; LGy
o 1
LC,, LCy, o
2
2.1
1 74.5%
48 h I,
1.1 8 ~26°C
; 26 ~34C
26 +1°C RH o 23°C  26C



422 Acta Entomologica Sinica 55
48 h (LCsp) 0. 1930 48 h LC;, 0.2694 mg/mL.
0.1884 mg/mL 8.23  8.43;
8C 11C 48 h LGy, 1.5882 18 ~28C
1.0456 mg/mL 23°C  26C 23 ~26°C
8 . 28%C o
1 ( 48 h)
Table 1 The toxicity of scopoletin against female adults of Tetranychus cinnabarinus at
different temperatures (48 h after treatment)
() LCsy 95% ( mg/mL)
Temperature Toxicity regression equation r LCspand 95% CI Relative toxicity
8 ¥ =4.7196 +1.3954x 0.9880 1.5882( 1. 1441 —2.2048) 1.00
11 y=4.9835 +0.8511x 0.9787 1.0456(0.6011 —1.8190) 1.52
14 y=5.1177 +1. 6525x 0.9743 0.8487(0.5862 —1.2288) 1.87
18 y =5.4347 +1. 0986x 0.9647 0.4021(0.1635 -0.9889) 3.95
19 ¥y =5.6990 + 1. 5802x 0.9893 0.3611(0.2968 —0.4398) 4.40
20 ¥ =5.7103 +1. 1499x 0.9944 0.2412(0.1911 -0.3044) 6.58
23 ¥ =6.2613 +1.7655x 0.9828 0.1930( 0. 1436 - 0.2595) 8.23
26 ¥ =5.9524 +1.3139«x 0.9864 0.1884( 1.7806 —0.1956) 8.43
28 ¥ =5.6550 +1. 1499x 0.9528 0.2694(0.2131 -0.3405) 5.90
29 y=5.2825 +1.5381«x 0.9762 0.6551(0.4999 -0. 8586) 2.42
32 y =5.1001 + 1. 8644x 0.9909 0.8837(0.7616 —1.0253) 1.80
34 y=5.1459 +1.4562x 0.9814 0.7939(0.6650 —0.9479) 2.00
2.2
90% 48 h () (x)
48 h 2, ©y, = 0.006x,” -
0.278x, +3.403 (F = 63.53 r = 0.9660) ;
8 ~26C ©y, = 0.007x,> — 0.354x, + 4.826
26 ~34C (F =18.64 r =0.8980)
o 26C A B o
48 h LC,, y
0.3376 mg/mL 6.93; 8C 11C x, =23.2C Y1 min = 0. 1828 mg/mL;
7 48h LCg x, =25.3C  y,.. =0.3504
2. 3388 2.0228 mg/mL. 32°C mg/mL.
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2 ( 48 h)
Table 2 The toxicity of bisdemethoxycurcumin against female adults of Tetranychus cinnabarinus at
different temperature (48 h after treatment)
() LCsy  95% ( mg/mL)
Temperature Toxicity regressive equation r LCspand 95% CI Relative toxicity
8 y=4.1297 +2.8447x 0.9546 2.0228(1.5773 —2.5941) 1.16
11 y=4.5730 +1. 1573« 0.9684 2.3388( 1.4886 —3.6745) 1.00
14 y=4.7338 +1.3930x 0.9915 1.5528( 1.1289 —2.1358) 1.51
18 ¥ =5.2093 +1.3518x 0.9802 0.7001( 0.5612 —0.8734) 3.34
19 ¥ =5.3799 +1.7284x 0.9793 0.6029( 0.5093 - 0.7136) 3.88
20 ¥ =5.2969 +1.0451x 0.9698 0.5198( 0.4018 —0.6726) 4.50
23 y=5.4212 +1.3097x 0.9891 0.4769( 0.3686 —0.6170) 4.90
26 ¥ =5.5775 +1.2246x 0.9955 0.3376(0.2658 —0.4289) 6.93
28 y=5.2420 +1. 0451« 0.9537 0.5868( 0.4518 —0.7622) 3.98
29 ¥ =5.0878 +1. 8438« 0.9909 0.8962(0.7718 —1.0407) 2.61
32 y=4.8086 +1.3578x 0.9810 1.3834(1.0183 - 1.8769) 1.69
34 y=5.0153 +1. 2749« 0.9838 0.9727(0.7452 —1.2697) 2.40
A 25~ B 25
L N o
o i Estimated value o "ML Eeluucdvdos
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Fig. 1 Relationship between temperature and toxicities of scopoletin ( A) and bisdemethoxycurcumin ( B) against
female adults of Tetranychus cinnabarinus
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