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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 Jin-Xiang, 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 LCy, values of 0. 1884 and 0. 3376 mg/mL, respectively. The mathematical models
of the relationship between LC,(y) and temperature (x) 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/mL, 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.
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HIBAPIR . AHFFERI, MRS MY AR
RS NERFIXUS AR E R EA R AR
Mo BAEHE Artemisia annua 7 F 43 M i I ER 2 B
Xt AR i A A 2 )Tl Panonychus citri #5455
il AT 1 3 ZETE R B A 0 AR B 5 N B (Zhang et
al., 2008 ; FK7Ki%, 2008; KK, 2009); BN
2 (2011a) \Fi FIRFE Stellera chamaejasme W43 B
HARES NBE, HXFARmD i B il 8 F 0 RS
Mo VTR Curcuma longa  HIBUR 22 B
FRRARAD 95 25 gl 25 LA R B R | IR K 7 B
s PR (5K K 3R 5, 2004, 2007; ZE /D3 4,
2011), Hilt, AEEABRSUHFAEZERA
AIF R IAEYE AR R T
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[F] S AL A B A [R #E A A= 9 A7 A Ta] 194 T BE 2K
N, SRBEBERT S E 4 Callosobruchus maculatus .
9% C. chinensis 1B BV T2 C. rhodesianus
AR 2 IE TR B R %L (Gbaye et al., 2011) ; #7304
B R AE R R BRI R B e B R E R %, 2
12 17 ~37CYEE N, TRE S EE AR A M X KA —
ALEE Chilo suppressalis 4 &%) B LE W) IE PER I IE
TR R R, HIREERE 518 5.59 F1 1. 68 (Li er
al., 2006, 2009) , 4% F % (2008 ) & i S 8%
JRUF Aphis gossypii B J1 SRR IEMR, EIFRR
XF B R ) SIRE R AARK, FI4ERR RIMLE
Y 1E— & 15 T BB N X /N, Plutella xylostella . 2
P55 AN —BE 05 7. wrticae W)FE 1 5IRE 2 IEHH
R(FEELMP TE, 2004; BHEGHESE, 2004) , 1E
LR, ROTERAARES NERFIUL P S %
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2011 47 F 0 R AR W9 B 6 T8 M o 4 B8 AL B AR
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W B AL s A R A E
1.3 {FAWEFRE

B HWES IR FAO HEFE I € B8 HT 25 M
PR T ——3 B 5 15 (Busvine, 1980) . 5%

BREEREENIR SN P AEZERELY,
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TR 80 KUK AR R s BRI B 1.0, 0.5,
0.25, 0.125 #10.0625 mg/mL, ¥ XU AL 5
ZHNMW BN 2.0, 1.0, 0.5, 0.25 F1 0. 1255
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10D R BB AN TSRS, ZEXNEHFEHHE T E 24 h
KA —REHBRTER, WL 2 d, AFSEE
i iA, DIHBRORSIE MR, BB XS
HRALFE 120 Sk pdh, SEIE R 3 IR,
1.4 HEGITESH

SEH BOHE H B SPSS #K 4 (SPSS17. 0) 4Eit 58
B AXTEE IR UL Bk LC, HMIRE T
2RI AERT R O 1, HAh 2 1R BE T 2550 M AH X 3
J1 B K LCo LR LAUZ IR BE T 2557/ LCso fH.
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2.1 AEABETRRENENREENE
AFRREET, 74. 5% AR5 PYBE RS AP -5 e
PR ERE 48 h FE TR SRR 1. REFEN
g Xk AR 155 M A PR D E 8 ~ 26 °C R L ¥
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BEREL BN 23°CH 26°C AR T REEIE BT,
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AbFRJE 48 h FEFEH R BE (LCs, ) 43512 0. 1930 F0I
0.1884 mg/mL, #X} %5 /140510 8.23 F18.43; 7£
8°C 1 11°C & FALIESS 48 h [ LC,, 4331 H1. 5882
1 1.0456 mg/mL, HAHXTEE /15 23°C 1 26°C B Y
AEXTEE A2 8 %, 28°C T HIEE J1 s I 4T

R, Ab3E)E 48 h i LCy Jy 0. 2694 mg/mL, [ I,
EARRRRE T, 7 E% NEXT R w7
HE—EMZESR, 18 ~28CRETEE N, RES N
XoF SR I I G B D B, 23 ~26°C o R fE R
JHREE, FIH B BB

F1 FREBETHERESNEIRUHEENENSNNE (LEF48 h)
Table 1 The toxicity of scopoletin against female adults of Tetranychus cinnabarinus at
different temperatures (48 h after treatment)

HREE(C) A mEpiy LEP LCso ¢ 95% . FRIX [] (mg/mL) LEROE P

Temperature Toxicity regression equation r LCspand 95% CI Relative toxicity
8 y=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 ¥=5.6990 + 1. 5802x 0.9893 0.3611(0.2968 —0.4398) 4.40
20 y=5.7103 +1. 1499x 0.9944 0.2412(0.1911 -0.3044) 6.58
23 y=6.2613 +1.7655x 0.9828 0.1930(0. 1436 —0.2595) 8.23
26 y=5.9524 +1.3139x 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 +1.5381x 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 AEEBEETVHRPEEZHRPREETE

90% Rt F A B 22 B R AE A RINRLEE T X AR b i
5 PRI AL B S 48 h B ST E S R AR 2, WU
P AR5 22 8 0T SR D Pl M S0 140 75 7 P TR BE 8,
H5REENERRAER, HE L 8 ~26°C KR
I N 2 IEIRE R 7626 ~34 CHIREVER N E 7
TREERE 26°CHIFMT, IR A AREZERIAR
RO I e RSO B D B K, 403 48 h | LGy, R
0.3376 mg/mL, FHX}EJ124 6.93; 8°CH1 11°C T 1
BN EREBIMEZEERT A, 435 48 h (¥ LCs 4
B 2. 3388 F12.0228 mg/mL, 32°C FWEHS
60CKMHTMENFEIFBZE, LBEFE 48 hH
LCy 7 1.3834 mg/mL,

IAh, HER 1 IR 2 /A, 7620 ~26°C 1R
T, AEENERANGFAEZERRAH BITH
ARUFIEE, Wi X ARED i i M L6 1 5 0 B A A IR
FAI IR BE 80 o
2.3 WHMARAMHBENSENESEENXER

hy it — 2 PR TR B X AR B % A T R L Y 4R
ZRERBEVER R, A5 F A SPSS 3 {44

BT AREE PIERFIOSUBE A 480 35 3 30 AR D i il
BURAL IR 48 h BB REE (y) 5IREE (x) BIR
R, UAERN, KFEFENE: y, = 0.006x,” -
0.278x%, +3.403 (F = 63.53, r = 0.9660) ; Xt
FARERE. y, = 0.007x,° - 0.354x, + 4.826
(F =18.64, r = 0.8980) , HIUA L4 FanE 1
H) A F1 B E R

Xf ERARRR y WE/ME, R K, FEEN
fik: 24 x, =23.2°CH}, ¥, . =0. 1828 mg/mL; XLfi
FEEZEER: Y, =25.3CH, y,,, =0. 3504
mg/mL, BJMIRS EyF, REZ AR AU B A
ZEHFON AR - 5 0 S 6 ) I 1 B DR EE 4 A
23.2CHI25.3C, MR T ARIEIE RS, A5
48 h 1) LC, 435127 0. 1828 F10.3504 mg/mL, 4
FREBERSHE NS EREARY) G, K20 ~
26°CHITREETT, ARES WERFIRUG FF AR ZH R X
SRAD I 6 6 B A BT B R IS

3 itig
2% S 7 YEL B 28 B PR 22 T B L R T
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x2 FAREBETHHPAESEZHERITRUHEEREHENNE (LE/F48h)
Table 2 The toxicity of bisdemethoxycurcumin against female adults of Tetranychus cinnabarinus at
different temperature (48 h after treatment)
WEE(C) Sy AHR R LCsp }% 95% T FR X [f1] ( mg/mL) AHXTBE ST
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 y=5.2093 +1.3518x 0.9802 0.7001(0.5612 -0.8734) 3.34
19 y=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 y=5.5775 +1.2246x 0.9955 0.3376(0.2658 —0.4289) 6.93
28 y=5.2420 +1. 0451x 0.9537 0.5868(0.4518 -0.7622) 3.98
29 y=5.0878 +1. 8438x 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 +1.2749x 0.9838 0.9727(0.7452 -1.2697) 2.40
A 25 B 25
o
O £l Estimated value o ﬁiiﬁ Estirnated vale
2.0 — ﬁ}‘%[ﬂlé& Fitted curve 201 ° M H m]% Fitted curve
RSy ®
59 1.5 E 15}
< 5
= L
SR R
Z 1o0f § 10}
) 8
& L = -
05 05}
o
0.0 . 1 = 1 = 1 = 1 = 1 . ] 0.0 1 1 1 1 L 1 1 1 1 1 L ]
s 10 15 20 25 30 35 5 10 15 20 25 30 35
YR BE Temperature (°C) {3 B Temperature (C)
B IRESHRESMNE(A) FIOBUS SRR (B) WAREP M U EE X R
Fig. 1 Relationship between temperature and toxicities of scopoletin (A) and bisdemethoxycurcumin (B) against

female adults of Tetranychus cinnabarinus

RAEFNZF R E N AR A AR R 2550078
YR NI E SRS . REE NERXRED
M A R o L B A B8 ( superoxide
dismutase, SOD) . & bt H IKk-S-4% #% Ef ( glutathione-
S-transferases, GSTs) . Ca**-Mg** -ATP . Bk 4R
AL B ( monoamine oxidase, MAO) . Z. Bt fH B3 s i
(acetylcholinesterase, AChE ) Z£ G 1 B A B &K
MHER (N5, 2011b) 5 BRI ARZH TR
SRR i AV FEALEE RT 6B S 410 96 A i 1ot S TL
(catalase, CAT) ., SOD. GSTs f AChE R 1 (7K 7k

B8, 2005) . 7ERNERELEET, Amb i xd 255 i il
YRR, kR4 (2005, 2008 ) B 5% % BLLE 20 ~
BICKMHT, FAHEHER R, PEAHRIER
ZORBUR R IE A AR, TR R
SRR (34°C ) 938 L AE 138 T UM R . B
422008 ) 45 T 20 1 2% B0 M A 2R RABURR S R SR D
W58 TR (0 ~ 15°C) 3% 1R (34 ~40°C) FAb 3
1 g, Wik B fi3E (02) AR 47 (SOD, CAT
1 POD) {3E 1 BETHE, MM, BAREEN
R ARSI A2 R AR EEHLIE, 76 8 ~ 18C Al
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29 ~34°CHf, KREPHIEARN K B B EEA R BT
JIF] BT TG SR P ZY 1, {5 B R I 0 P R
Ko Hik, REE NERFIBUR B A28 E 0 RD
P56 £ VL BE 255N T B AR I ML B SR i E A
)36 B2 T AR B 2K

AREZ NSRS F AR L E R W45+
BWERRM THE s8R TIHER" g, P&
BAGUEA. PUE . BiR. SRS 2 J7 T AH R 5
253 /E F (Jayaprakasha et al., 2006 ; Manuele et al.,
2006 ; Nacef et al., 2010; Yang et al., 2010), %55
SE I AT /S BROK R 8 DK Y ) AChE 7%
P, BREE AR S = S MIER, BB RIT &
S FNE Y% /7 ( Ahmed and Gilani, 2009 ; Hornicka
et al., 2011) , PRI, “ THRHER" 80 K T 4R 4544
R BB P A L A ] 4 2 2058 A 0 R 0L ) 2% ol 1
PR SR ER N B R, FEAHRNREE T, XUB
FEREZHRMN LC EYRARAESE NERK Ly [H
245, RRIETAESE NEERAE —IELRT
MR BIZER, AU AR R B AP KM
CHRTER MR, FON i VR A AR B AR AR
M, BHENRTARESNBERES, REETR
LS 5 TR RS BRI A7 IR

AREFENESIURFARZHRBARSNE
B, 25k 204°C ( Vasconcelos et al., 1998) Fil
222°C ( Péret-Almeida et al., 2005) , {H 275 K H
FREMER AR WIENE, A Rk — 2P TS, RAD
-5 A B AT RP RIS K RO IR R 22°C e (%
FHEE, 2008) , i A K & B A F 10 W IR
FERMBRAES NSO P AR ERLER
RIS IREESRME . R, BARES NERSIUL
FARZERIT R AR EAERAE S A%
B 7R R N R 50U P R B R A A PR IR
BEROE FIBTSTE , AUAAS [RIRLEE T AL B /5 48 h iyl A%
TEHESEAT AT AT, BIRREAEF TARESEN
P55 X0 P 4 22 B 3R A RS R 1 SO TRIRLBE T R
DI X B 3 A AR AR O AT IR E IR
W,

i ERTR, REE NSO AL RN
SRAb i 7 ) BRI TR BE RN, 20 ~26°C 1Y
BT, WX AR i i ME AU P B 3 B K5 SPSS
WEMEEREY, RESNBEAOUSR P AL EER
IrAITE 23.2°CF 25. 3C /M, X SRAD - fE i
W IR . BRI, AREE P R AU P R 22
BERIFRNAWRG, AR, RARTEEE MR

FESRAE R E T 2y, A RBIX BIFAE BIASOR o
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