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Development of Botanical Acaricide with 40% Cnidium Oil & Holly Oil Emulsifiable Concentrate
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(Research & Development Center o f Biorational Pesticide , Northwest A&F University

Research Center of Biopesticide Technology and engineering , Shaanxi Province , Yangling , Shaanxi 712100, China)

Abstract: Based on acaricidal toxicity, the synergistic interaction between cnidium oil and holly oil against
Tetranychus cinnabarinus was determined by slide dip method in laboratory. The results indicated that
cnidium oil and holly oil in a ratio of 1 : 1. 5(W /W) had significant synergistic activity against T. cinnabar-
inus with the LCs, value of 622. 93 mg « L', and co-toxicity coefficient (CTC) of 616. 94. By screening on
solvent and emulsifier, the emulsifiable concentrate (EC) of 40% cnidium oil and holly oil was developed,
which conformed to the demands of commercializing pesticide. The results of field efficacy showed that the
control efficacy of the EC of 40% cnidium oil and holly oil on T. cinnabarinus and T. viennensis was over
90% after 7 d with the concentrate of 800 mg « ™! ,equivalent to control efficacy of 1. 8% avermectin EC
with the concentrate of 9 mg « L.”'. Therefore, the botanical pesticide developed by this research has a bet-
ter applicable prospect.
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Table 1 Laboratory bioassay of two acaricidal substances to T. cinnabarinus

B 5 24 R ik LCso/Cmg=-L"1) MR/ r 95 % B EAE X H] /( mg « L1 RIE G
20% )11 EC Y=2.096 7+0. 863 2x 2 308. 95 0.997 6 1510.34~3 529. 84 3. 60
20% & #HFM EC  Y=2.3612+0.828 1« 1 536. 64 0.997 4 1071.76~2 203. 16 0.13

2.1.2 NEHAFH_ERAMRFNIEHN
W E BT IR 0 P R B FE K gt
H(ER DTV V=1 1 18I OF &1k B4
W2 300 mg e L' 1500mg s L ),ce F{HN
20.95,>20, Bl — F IR B B A B 8UEH

2 JIZSHNELERRENHRESHER - f B
Table 2 Co-operative virulence index (¢ » f) of the mixtures

combined by cnidium oil and holly oil

BUR T HORSETR SBRFETIHR

HeE Somge LD % /% cs f1H

I i 2 300 — 41.56 —

AT 1500 — 44,01 —
N 3+ 47 — 67.18 81.25 20. 95

TE R R 3 E 3 {E .38 3 .

22 BHIESEELMHERERERABNE
F 3 JIEHFAEFihAE R b X AR R M5 R
Table 3 Bioassay results of mixtures with different ratios

of cnidium oil and holly oil to T. cinnabarinus

NE A7 Bl B Ik
WA/ R/ BETIR/ % FETIR/ % AR
100 0 140. 84 140. 84 1..00
90 10 16.15 41.38 1.12
80 20 45.55 41.93 1. 09
70 30 46.73 42,47 1.10
60 40 53.25 43.02 1.24
50 50 54.23 43.56 1.25
40 60 55.76 44.10 1.26
30 70 71.42 44. 65 1. 60
20 80 70. 96 45.19 1.57
10 90 53.75 45.74 1.34
0 100 46. 28 46. 28 1..00

RPN EWRRERE N 2 300 mg + L 1(LCso =2 308. 95 mg *
L D), & HFMFEE¥AE R 1500 mg+ L 1 (LCs=1 536. 64 mg *
LD,
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A AR FEBE B 3 S0 s A8 LG W R L LA
W3 TCRRUN /A s ol 1 s 1. 5) B8 HoR
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BT EREER PR RN S A& il (W
W=1: 1.5 MiRA . e HE NS, 4528 R
DHFE LR LCyH 622.93 mg « L™, CTC 1N
616. 94,18 =>200 . F T A i F AR H] .

x4 ISHEEFHRALZTRHCTO
Table 4 Co-toxicity coefficient of the mixture of cnidium oil and holly oil to T. cinnabarinus
P il 44 B ERlE LCso/Cmg+ L") 95 % BAFM/(mg+ L) RITE crTc
20261153 EC Y=2.096 7+0. 863 2z 2 308.95 1510.34~3 529. 84 3. 60 —
20 % & EC Y=2.3612+4+0.828 1x 1 536. 64 1071.76~2 203. 16 0.13 —
JIE I« &3 IR Y=5.334 2+1.625 8x 622.93 523.77~741.07 0.41 616. 94

TE N E - AT MR b 1S iR A b BT LA I 16 20 24 %%,

23 40%J)EH - EFEHTRE EC BIFFH
2.3.1 BEAMmLLER 27,37 .57 67 HHIH G
2 FlORS I A T R B AR (3R 5) s ZEA RN L BR
SRR, 5 0w 27 A A iEA
25 2L Ak R 0 2

x5 FEBRFASY 2 MG HAREIELE

2.3.2 FUALH fRit 4R DLk 27 A A T
W« A5 MR G W BTN [F 1 LA R 46 0F
e LA R BE )28 0 e Hh 61 25« 455 IR
WA BT R FLAL B RY 6 NFLALFI4L G s LA 6 4
FLAR TN A B 43 ) e ) s L 7o o 700 o 003 45 e
LA A HICROR L 25 2R (36 6) R W] ZEFLAR R A & 7

Table 5 Testing of the solubility of two botanical oils
in different solvent combinations E , ?L,ﬂ: }iﬂj éﬁ é A3 . AG i’l}j j\:] 10% s /J\ ﬂ: ?L ,ﬂ: %IJ éﬂ é
R/ % -
HE - - % A (12%) A (12%) VA, (15%) VA; (15%0) s F Ak
b LA2%6) A 2%) Ay (15%) (A, (15%) s LA A
1+ 90 — 10 - - ++ ST AFLAE R & A As T Y FLIMAE A 1
24 80 — 10 10 — 4+ R .
3# 80 — 10 — 10 + -+ 4+ jﬂng&vﬁﬂﬂ:U?L’ﬂﬁfﬂjéﬂﬁ Al \AZ \A’l \A5 EE%UE"J?LYEE
4: - Zg 18 o - :+++ FE R 25 255 75 I A 35 DRV o 240 7 FLAR R
5 — —
6 — 80 10 — 10 A+ HE A NEAEFRASE .
At R SRR R
x6 JIEHh - EEHMEFNNAUFTNEESSW
Table 6 List of emulsifier combination of preparation of homogeneous transparent and emulsifying qualified
mixture of cnidium oil and holly oil
Ak %
9 5 TR S B/ AL By
G5 LA S1 K3 500 OP-10 601 KL 700 AT A L/ % FLAL G B R
Ay 40 — 60 — — 12 1
Ay 40 — 40 20 — 15 1T
A, 40 40 20 10 il
Al — 40 60 — — 12 l
As — 40 40 20 — 15 m
Ag 40 40 20 10 1

ZE LT, A5 402015 « AT IR R FL I
Bie )7 16 % 153 (Fr i) L 24 U & 35 il 4 %0 4k 3L 5007 |
4900P-10.2 Y048 7. 7007 A RIEFIANFFE 100% .,
24 40%JIEH - £ FHTRE EC HIREHKRN

FRAE R Ay il B 40 20 NI 253 4475 9 B AR
# EC, 3t 5k F GB/603-79. GB/T1603-93, HG/
T2467.2-2003 DA K 5 4= 9y 0% 8 3 A0 45 & 19 O v
Xof il 700 4% 345 B AT B B A (R 7 RN )

% 7 af LA L BTG 4026 1R - & T
i EC il 50, 282k 25 TS AR A UL 08 G A% L A B R
i & 2 SR BRUE

R7 40%NEh - £EFE B ECHRE
Table 7 Quality test results of the EC of 40% cnidium oil and holly oil

SAIUEEETR SRIIEEES
pE N >5.6%
KA R TP A >21.6%
S TG 6385 W IR A
PR e
IR S
LR e JCVF A LI B UTEAT
fi& F 3h 38950 43 W RS N 5L
S B
eIy B R FL L R B SR 1T
pH fH 6.50
1 R P AR AT R A AT 2. B BB R R AR
T 11K A 2 FEY R A BAE A3 i 2643 0l 3. 80 RN 4. 0% . 359 <<5. 0% . &

53, R TC VRS VT ML Y R ERUOTE . B
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1) 1) By A T R A
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Table 8 Results of toxicity of the EC of 40% cnidium oil

and holly oil to T. cinnabarinus before

and after high temperature storage

FE i - . LCsp 95 % B {5 X [a]
£ R ERLE /(mge+L"") /Cmg+L1

IR Y=5.334 2+1.625 8= 622.93

523.77~1741.07

515.65~679. 57

2.5 A0%JIIEiH - £FMPRE EC 35K 7 M5
L 4% I Y F i) 24 S 0

2.5.1 40% N F i« AFmRHEE EC B s kA
vhdh | XA DURRTY K75 B AR IE A £k Bk
B0 I 6 Ay b 3 L AT T 4026 )1 E I - A&7 T
EC H 8] By i A w0 i i 19 25 200 50 45 2R (R 9 Al LA
B2 P R R 0 R AE T ] SR T R A B IR
RORLTE 800 mg « L' BiwdkET.7dJEHish
90. 67 %, 5XF B2 1. 8% Ml 4§ &£ EC 9 mg -
LA FRB5 RO > s i AE Y IR AR 7 1 d S B R4S 2]
70%  MIBTHE R 2 1 d S5 B s Sk 84. 86 %6, Ut B 1%
L 15 7% W 79 S8 0 T 4 TR R 2%

F£9 10%)EH - Z5 i EC BhG KR I H ER R

Table 9 Field efficacy trials results of the EC of 40% cnidium oil

and holly oil to T. cinnabarinus

F 10 40X 5k - £F il EC Byig L& 4% FH iE ik 16
Table 10 Field efficacy trial results of the EC of 40% cnidium oil

and holly oil to T. viennensis

—— AT e B B3k / %
J(mg+L D #ZiJa1d #E3d ZE7d
40% 1153 - 800 63.07b  82.15b  92.53a
ZF il EC 500 43.79¢ 71.87c 82. 46b
1. 8 % BT 4 1 % EC 9 88. 04a 95.01a 92. 60a

- BRI T iR i %/ %%
J(mg+L ) Zij51d #E3d #ZiF7d
10% )11 23 - 800 64.74b  83.72b  90.67a
23 EC 533 46. 82c¢ 70.94c  76.53b
400 35.47d  55.03d  64.09c
1. 820 b 4k 1 % EC 9 84. 86a 91. 96a 91. 23a

VE « 22 o ) BURCHR IR B R ) /IS R 9 % £ J7 2 52 AT (DMRT %)
T S YORF TG 2 5 RO 4 K 2T L % 10
.

2.5.2 40N F i e AFHRMHEAE ECBiaLiE
vt i AR IR 25 R DABR P [ K S SR e 35 b 3 2R
AR 0 LA ik Ay (T 06 L 64T T 40 00 111 E N .
25 EC H [A] By i6 LA i a1 24 28008 45 R (3
10) AT AT o 12 48 0 Y 235 096 3500 % Ly A st R 3 TR
HFRYBIIR R 7 800 mg « L 'K IE R .7 d )5
Bk 92.53% . 5% 2G5 1. 8% BT 4k 1 % EC 9
mg « L1 Ab 33 B 20OR 4 5 e 8ot i s At 24 500475
BBTHE R R 2%, 5 1 d JF BRI R 63.07 %,

3 Hik gtk

PLR SRR DRG0 1125 ik L & il o JORt . i ad 75
D7 0 1 » de B 4000 NS+ 4455 I B R 7
EC; H 1] 24 25038 560 26 B 3224 0 0 A b i a0 10 A
5 24 ELAT B B B IR O L 5 08 R 1. 8 06 o 2
R EC 9 mg « LT AbBH B AOAH 2 .

400 115« A FF IR B EC (131 2 U E
Vs MLVE Y LA 0 . e 3 AR 650 7 i A X B
— H B ZON A2 28 0 R R BT E T
PRSI 25 UM 25 5 . S BUE T 2 2 PR E
Py Ak AC S U REAE B RO AR B
[T S MR 13X S B L R B ARG
AF T £ A 0 90 S 06 ) 40 00 )15l « 455 il A R Y
EC X 2 F 3 8 24 B4 g B ia ROk A — € 1
RO AEPREE b 25 2 B A A X N MO S %
A AN Ty il U 7 R ST 2 PR SR AT (AR AR 2 B AEY)
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FHARRE ¥ 79) sl RS i 25 AR = 2R 26 A LR
FRUR S L ik 790 RLAE A ) e SR A e H . AL e 2
FLIMAS AR IE ARGl ] i) — 2K P A 25T
HOAR S R . A% gL il B AR 1 ) =28 26 7
PR RN AEAE R XA By T 2450 9
PR 2 3 0 A BE L DT AR R 25 Ak, (R SEELah
=R LR B A ORI T BRI Y
Fe 1 9F B3N E Ko UK B R e . BEA
21 HEZLJe o AATTRE B il R BT Y BRI 0 1] 4 (5 L 35
PR R 2 Ji o 3 AN AL SR BT filE FH 19 A4 25 iR AR 25
IRER B L e Sl T A 2450 20 B B BT AN, 7R VL TR IR
M 2010 4543 FF 109 5% — J PR AR AU B A 245 i 500 fin T
AR A e bt 227 b B T bR Ll Rl
Bt AR I BRI, (o A5 5 — % 492 790 28 1 I 1) i A %
A BT A 2 B S L3 B9 TH 0 i s An sl ) L K FL
FR A R TR L K a3 TBORE ) | 30 28 79) 25 7K e 5L 7 3R]
TTT AL 2 D 3% gl 790 355 P 20 e T 0 SRk T A LA
Pl L 7K & Y A R A AT BE S E0H R A 3 A oy
P9 2 280 T A WA ) 550 bl T A 200R o3 B A e DL 4%
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