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Bioactivity and control efficacy of three plant secondary
metabolites to aphids on honeysuckle

SUN Panpan, LI Min, LUO Mengxiong, JU Longtai, WU Yumeng, LI Jia“
(College of Pharmaceutical Science, Shandong University of Traditional Chinese Medicine , Jinan 250355, China)

Abstract The objective of this study was to clarify the bioactivity of trans -2- hexenal, oregano oil, thyme oil and
the synergistic effect of orange peel essential oil and organosilicon on the bioactivity of these compounds to aphids
on honeysuckle. The dominant species of the honeysuckle aphid Semiaphis heraclei was used as the test insect,and
the bioactivity and the control effect were evaluated by the method of dipping and foliar spraying. The results
showed that the toxicity of thyme oil was the highest, with LC;s, value of 1. 793 mg/L. Mixing additives with
pesticides could significantly increase toxicity to S. heraclei. Among them. trans-2-hexenal+ OSi,oregano oil+OSi
and thyme oil + OSi had obvious synergistic effect, with the coefficients of toxicity of 1.80, 1.48 and 1. 45,
respectively. Field test showed that the corrected control efficacy of thyme oil was the highest after conventional
application, and the toxicities of the three insecticides were higher than that of the control group seven days after
treatment. Under the condition of 20% reduction of three insecticides and adding organosilicon, the control
efficacy increased by about 10% one day after treatment, which was higher than that of the control group four
days after treatment, and reached to 98% 10 days after treatment. To sum up, thyme oil has the highest toxicity
and control effect on S. heraclei. Application of three insecticides combined with organosilicon has obvious
pesticide reduction and synergistic effect,which has potential for further development.
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Table 1 Concentration of five insecticides

Zi W /e !
Insecticide Concentration
R -2-C /5 trans-2-hexenal 1.2.4.6.8
4= 3l origanum oil 1.1.5.2.3.5
H B thyme oil 1,1.5.2.3.5
1. 3% 2 fig k] matrine 1. 3%6 AS 10,20,30,40.80
20 Y6 Mt s KL i imidacloprid 20% EC 2.4.8.10.20
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Table 2 Toxicity of five insecticides to Semiaphis heraclei

Eipil REREAER  BOEPEREOS YU EFERD /mg- L KA AmE P B AL
Insecticide Slope£SE LCs0(95%CL) Chi-square ~ df P value Toxicity ratio
R -2-C M trans-2-hexenal 2.1940. 315 3.307(2. 676~4. 056) 0. 407 13 0. 939 6.98
4= Z9H oregano oil 2.7070. 421 1. 926 (1. 625~2. 254) 1. 423 13 0. 700 11. 99
H B & thyme oil 2.66+0. 416 1. 793(1. 499~2. 097) 1.018 13 0. 797 12. 88
1. 3% 24 AS matrine 1. 3% AS 1. 750. 322 23.099(17. 225~29. 348) 1. 072 13 0. 784 1. 00
20 % M Mk EC imidacloprid 20% EC 1. 94£0. 292 4. 368(3. 284~5. 469) 3.314 13 0. 346 5.29

2.2 2TMEIFIS S MAFERSPE MIBETH
HHIER

5 A4 BIG I OPEO, OSi J5 X818 M s
YRR S, o e -2- TR OSiL 4 23+
OSi. 7/ B 7+ OSi Fi1 20 %0k 1wk EC+ OPEO [#)
LCso 43514 1. 835.1. 300, 1. 240, 2. 021 mg/L, I
95 Y0 BA5 DX [A] 5 AN U m Bh ) i) ik B OC S, 3R B
BVE I B (55 2,38 3). 1. 3% &80 AS 435
I OPEO, OSi J5 4 95 % B X ] 5 A 7 im Bl 71

(1) 4 B 35 A5 T B, 2 I b By 7R RGO B R 4K
TEH
2.3 BHHEEIRE

AR IR M2 O A BTl A
A ZREE R 1. 7.1, 4.1, 1 g/L B, 25)5 10 d %
HABE MY I B A SR KT 90265 11 24 2020
IS A AT 2 1. 3.1.1.0. 9 g/L
B XTEA B S ST B 45 VR BB TR RO
RGEED,



« 280 o 159 4 47 2021

*3 2FMBIFE S MEAFREMNHAE MIEWHIERER
Table 3  Synergistic effect of two additives mixed with five insecticides on Semiaphis heraclei

SR ot amp P AR

27+ Bh BER EARIERR

Insecticide+ additive Slope-=SE (95?;%:? 553/0/8%). D Chi-square  df P value Sfig;i??;
J2 2-2-C Kt -+ OPEO trans-2-hexenal+OPEO 2.1240. 303 2.419(1. 874~2. 985) 1. 860 13 0. 602 1. 37
RA-2-C R +OSi trans-2-hexenal+OSi 2.26+0. 312 1. 835(1. 358~2. 290) 2.611 13 0. 456 1. 80
423l +OPEO oregano oil+OPEO 3.1140. 471 1. 547(1. 294~1. 784) 1. 151 13 0. 765 1. 24
£ +OSi oregano Oil+0Si 3.64£0. 536 1. 300(1. 075~1. 49D 0. 706 13 0. 872 1. 48
A B A& +OPEO thyme oil+OPEO 3.34+0. 493 1. 475(1. 239~1. 692) 0. 866 13 0. 834 1.22
A A0S thyme oil+OSi 3.54+0. 535 1. 240(1. 011~1. 431) 0. 270 13 0. 966 1.45
1. 3% ¥ &b AS+OPEO matrine 1. 3% AS+OPEO  2.23740.360  14.556(10. 384~18.175) 2. 389 13 0. 496 1.59
1. 3% ¥ &0 AS+OSi matrine 1. 3% AS+OSi 1.98+0.343  17.231(12.420~21.597) 0. 791 13 0.617 1. 34
20% i ik ECH+OPEO imidacloprid 20% EC+OPEO 2.15+0. 351 2.021(1. 181~2. 752) 2. 860 13 0.414 2.16
20 % g1k EC+-OSi imidacloprid 20% EC+OSi 1. 9940. 309 3. 020(2. 049~3. 906) 3. 960 13 0. 266 1.45

F4 SHEGFIBEHE MEBEFHRKIKE"
Table 4 Control efficacy of five insecticides against Semiaphis heraclei in potted experiment
HOJIE 2/ %  Reduction rate of insects

245l W /g L1 LRE-2 955 Zjja 3d Zjj5 7d Zjja 10 d
Insecticide Concentration ~ Number of insects 3 days after 7 days after 10 days after
treatment treatment treatment
R -2-CfE  trans-2-hexenal 1.7 71.0010. 58 (80.2540.03)ab  (91.5540.00)a  (91.58240. 02)ab
1.3 65. 002, 52 (69. 0240. 06) ¢ (73.9340.03)d (81.0040.07)c
4= Z 3l oregano oil 1.4 69. 00+2. 00 (79. 74740. 01)ab (89.93+0.02)ab  (91.40=0. 04)ab
1.1 69. 00+ 1. 00 (65.3040. 03) ¢ (78.174+0.05)d (85.4240. 03) be
A B A& thyme oil 1.1 71.00+£1. 53 (84.3840. 03)a (91.5340.00)a (93. 0440. 02)a
1. 3% 52 AS matrine 1. 3% AS 2,5 70.00=£1. 53 (80.0340.02)ab  (84.4440.04)c  (88.62£0.02)ab
20 %t ik EC  imidacloprid 20% EC 2.0 69. 00£1. 00 (82.7140.04)ab  (91.4240.04)a  (92.81+£0.02)a
WK Water — 65.00+1. 53 (—4.6340.00)d (—9.340.07)e (—18.59+0.05)d
FIER R/ Y% Corrected control efficacy
25 ZG)5 3 d 25 7d #)5 10 d
Insecticide 3 days after 7 days after 10 days after
treatment treatment treatment
RE-2-CUEE  trans-2-hexenal (81.13£0. 03)ab (92.26£0. 00)a (92.9240. 02)ab
(70. 38740. 06)c (76.15740.03)c (83.8340.07)c
2E 9l oregano oil (80. 6440.01)ab (90. 77£0. 02)ab (92. 7240. 04)ab
(66.8440.03)c (80.014£0.05)¢ (87.6240. 03) be
A B thyme oil (85.07£0. 03)a (92. 24+0.00)a (94. 1740. 02)a
(78.70+0.03)b (86.36=+0.02)b (89. 8040. 03)ab
1. 3% 20 AS matrine 1. 3% AS (80. 9140. 02)ab (85. 7540. 0 b (90. 4440. 01)ab
20 % ik Btk EC  imidacloprid 20 % EC (83.4740. 04)ab (92. 1440.04)a (93.9140. 02)a

V7K Water — — —
1) R Bl A A AR . RSB G AN R 7 BE R R 28 Duncan [GHI R ZEIEAE 0. 05 /K P22 R 3% .

Data are mean®SE. Different letters in the same column indicate significant difference at 0. 05 level by Duncan’s new multiple range test.
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ZE W27 dBFIR I AR S T A MBI AR AL W B A S B A AR



AT 4555 1 ) NI A + 3 AR P UK A 0 JOORT 4 AR AR AT A T M0 2 % 95 - . 281 -
x5 SWHAFTFNENENHEE MMIEEFHH B EHR
Table 5 Control efficacy of five insecticides added with organosilicon against Semiaphis heraclei
FEIER;%%/ %  Corrected control efficacy
R/ "
l:] 5 N
il gL ! ENfﬁﬁ 25 1d Zjf5 4 d ZJ5 7 d Z4J5 10 d Z4J5 14 d
Insecticide Concen- of insects 1 day after 4 days after 7 days after 10 days after 14 days after
tration k treatment treatment treatment treatment treatment
gy
Ra-2-e 1.7 295.334+120. 03 (57.81+2.26)f (8l.72+1.00)g (92.01+1. 24)ef (93.9140.86)cd (88.57+0. 81)d
trans-2-hexenal
’Xitiz*adﬁﬁngOSl. 1.3 200.00£27.00 (67.18+1.87)cd (91.19%+1.37)c (98.02+0.35)a (98.2140. 43)ab (99. 02+0. 35)ab
trans-2-hexenal +0OSi
£ 29l oregano oil 1.4 271.674122.15 (57.54+0.97)f (82.35+1.02)fg (91.20+0.38)f (93.7340.57)d  (87.45+1. 41)de
i‘Fﬁ‘{[}jJr'()& . 1.1 204.00428.00 (63.414+1.59e  (93.70£0.16)b (95.68+0.34)b (98.09+0.13)b  (98.18=0. 38)b
oregano oil+OSi
A HEAE thyme oil 1.1 275.00%+31.22 (70.67+1.32)b  (86.50+0.81)e (93.22+0.72)d (94.8840.52)c  (90.54=+0. 15)c
Ei§1$+()s.l 0.9 252.00£17.00 (80.28=£0.58)a (95.57%0. 71)a  (98.6540.29a (99.17£0.56)a  (99. 75+0. 15)a
thyme oil+0Si
Yo S
L 34E/M AS 2.5  204.67£23.18 (63.98+4.01)de (82.7940.09)fg (88.17+0.79)g (88.8041.09f  (84.08=40.67)f
matrine 1. 3 % AS
1. 3% Z A )Si
34ﬁ MO STOSi . 0 326.00%+13.00 (67.42+1.05)c  (89.71£0.22)d (92.18+0. 38)def (92. 3540. 30)e  (87.35+0. 70)de
matrine 1. 3 % ASH+OSi
5 5
ZOAutkHi% e . 2.0 390.337449.08 (65.3540.90)cde (83.5240.83)f (92.5340.25)de (94.20+0.35)cd (88.40+0. 65)d
imidacloprid 20% EC
20 % it g1k ECHOSi
1. 248. 67+17. 71.23+1.1 . 34740. 4 4. 33+0. 44)c 4.86+0. 31)c . 4410, 2
imidacloprid 20% EC+OS: 6 8.6 09 ( 3 0Ob  (85.3440.43)e (94.3340.44)c (94.86=+0.31)c (86 0.26)e
V57K Water = 402. 331168. 36 = = = = —
EKEOST Water+0OSi  —  240. 00£13. 00 — — — = -
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