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Insecticidal Activity of Five Plant Extracts Against Plutella xylostella
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Abstract: Compared with chemical pesticides, plant-derived insecticides have advantages such as natural origin, easy
decomposition after application, diverse biological activities, and reduced likelihood of pest resistance. To develop highly
effective and low—toxic plant-derived insecticides, and to provide a theoretical basis for the development of new plant-based
insecticides for further research, in this study, five plants from five different families, all with reported insecticidal activity were
screened. These plants are Eugenia caryophyllata, Glycyrrhiza uralensis, Angelica pubescens, Paeonia lactiflora, and Illicium
verum. The hydroalcoholic extracts of the five plants were measured indoors for their biological activity against Plutella.
aylostella. The effects of the five plant extracts on eggs, larval stomach toxicity, and female adult egg-laying(oviposition)
deterring activity were determined using egg immersion, leaf immersion, and non-selective leaf disc methods. Furthermore, the
external morphology of P. xylostella eggs, after treatment with the five plant extracts, was observed using high-magnification
microscopy. The results showed that the five plant extracts exhibited effective insecticidal activity against eggs and larvae of P.
aylostella, as well as strong oviposition—deterring activity on adults, and biological activityin a concentration-dependent manner
increased with increasing concentration. When the mass concentration of the plant extracts was 100 mg/ml., the corrected
mortality rate of eggs and larvae P. xylostella, as well as the oviposition-deterring rate of female adults, were both above 85%.
The lethal concentration 50(1.Cy,) for the extracts of E. caryophyllata, G. uralensis, A. pubescens, P. lactiflora, and I. verum
were 9.57, 16.16, 20.42, 9.00, 7.57 mg/mL., respectively, for the eggs, and 7.46, 13.49, 21.31, 54.67, 9.87 mg/mlL.,
respectively, for the larvae of P. xylostella. The highest toxicity of the extracts of E. caryophyllata was observed in both larvae
and eggs, with the development of P. xylostella eggs being adversely affected by the treatment. The development of intrad egg
tissues and organs was impaired or deformed. The results in this study proved that the extracts of E. caryophyllata, G. uralensis,

A. pubescens, P. lactiflora, and I wverum hold great potential as phytogenic insecticides for preventing and controlling P.
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aylostella. This study provided a theoretical basis for the development of new plant-based insecticides for further research.
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Tab.1 Corrected mortality of five plant extracts against eggs of Plutella xylostella %
FUHEWE 1/ (/) TH 1 A A N7
Concentration Eugenia caryophyllata Glycyrrhiza uralensis — Angelica pubescens Paeonia lactiflora Llicium verum
100 100.040.00a 100.040.00a 88.3£0.02a 100.040.00a 100.040.00a
50 98.3£0.02a 91.7£0.04a 65.02£0.03ab 93.3£0.02a 78.3+£0.07a
25 96.7£0.02a 78.3£0.03a 56.7£0.04bc 93.3£0.02a 68.310.04ab
12.5 83.3£0.04a 31.7£0.03b 41.7£0.08be 55.0£0.03b 43.340.08bc
6.25 46.7£0.13b 23.3£0.08b 31.7£0.06¢ 41.740.09b 23.3£0.11c
CK1 0 0 0 0 0
CK2 100.040.00a 100.040.00a 100.040.00a 100.040.00a 100.040.00a

TE £ CK1E R ELE AT 0.5% Triton-X100 F10.5% DMSO 1) 20 %6 Z B R N B, CK2 371 L 10 mg/mL (5 S0l fF % B . A [
B /NG SRR R TR S TR AR A B IO A IE AT T AR 22 S 1 3 (P<C0.05) o R

Note: CK1 represented the control that was 20 % of ethanol solution containing 0.5% of triton-X100 and 0.5% of DMSO, and CK2 represented
the control of 10 mg/mL of matrine. Different letters in the same column indicated significant difference at the P<C0.05 level . The same as below.
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Tab.2 Lethal effects of five plant extracts against eggs of Plutella xylostella

k7] @Qﬂﬁﬁ ' ] #E‘ﬁé%ﬁ N L.Csy/(mg/mL) 95% ﬁ%[f:l‘ﬂj/(r'ng/mL)
Plant Regression equation Correlation coefficient B 95% confidence interval
TF  Eugenia caryophyllata y=2.42—2.46x -0.924 9.57 7.57~12.31
HWE Glycyrrhiza uralensis y=3.88—3.21x -0.798 16.16 14.49~17.96
MG Angelica pubescens y=2.28—1.743x -0.767 20.42 12.37~28.30
#RA]  Paeonia lactiflora y=2.26—2.37x -0.726 9.00 7.00~10.93
NS Llicium verum y=2.42—2.76x -0.707 7.57 6.32~8.73
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B AN [7] 42 B X /3 3k B e 7 i S o X
ML - BRGSO B N A T R JE A, BN
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B) o MG 3R B A BE . R B 20 BRI AURE

A~F. CKRAT I H 5T\
A~F. CK.Paeonia lactiflora.Angelica pubescensGlycyrrhiza uralensisEugenia caryophyllata Illicium verum

E1 S#EYRIMLE2AFNEBERNESHETL
Fig.1 Morphology of Plutella xylostella eggs treated with the five plant extracts for 2 d after application.
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T CHE MIE IRAT SRR P B LY
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Wi 412 B ) o S A R ) O o T SR AR B ) T
B AE 6.25 mg/mL B, 5 FhAE 9 3 B G R Bk
REXTRA 25 8%, T HFERBY R BICR B
B IESE TSN 36.7% ,1.Csy K 7.46 mg/mL; A5 AT

PR IERET R N 1.7%,1.C5, 0 54.67 mg/ml.
H B2 B o R A 100 mg/mL B, 5 b ke 4 42
U 6T /NS i &)y R R BRI B 3 G IE AR TR Y
TE90% LA b (F£3-4). LLEA 0.5% Triton-X100
F10.5% DMSO Y 20 % £, B 1 Ry B A X5 BE, JFEXF
N Ay U AR IE AR T % 0% LA 10 mg/mL 1Y
T SR A BH A X BB RS IESE TR M 95.0% .
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Tab.3 Toxicity effect of five plant extracts against 3" instar larvae of Plutella xylostella %
J v/ (mg/mL) T H LISET IRAG I\

Concentration Eugenia caryophyllata  Glycyrrhiza uralensis — Angelica pubescens Paceonia lactiflora Illicium verum
100 100.040.00a 100.0£0.00a 93.340.02a 100.0£0.00a 100.0£0.00a
50 98.3+0.02a 98.3+0.02a 88.340.02a 46.74-0.04b 98.34+0.02a
25 93.3£0.02a 95.0£0.03a 55.02£0.06b 21.740.04c 88.3+0.08a
12.5 73.3+0.04b 33.3+0.04b 33.340.04c 13.3+0.06¢d 61.740.09b
6.25 36.7+0.04c 13.3+0.06¢ 21.740.44c 1.740.02d 33.3£0.02¢

CK1 0 0 0 0 0
CK2 95.0+0.00a 95.0+0.00a 95.040.00a 95.0+0.00a 95.0+0.00a

x4 STHEYRERMMNRHEIWRHHNEN

Tab.4 Lethal effects of five plant extracts against 3™ instar larvae of Plutella xylostella

L] nl )5 77 12 AHOC Z AL . 95% {5 X ] /(mg/mL)
. . . . . LCs,/(mg/ml.) . . .
Plant Regression equation Correlation coefficient 95% confidence interval
TH#  Eugenia caryophyllata y=-3.37+3.86x 0.445 7.46 4.67~9.21
H®  Glycyrrhiza uralensis y=-6.19+5.48x 0.674 13.49 11.28~16.40
BIE  Angelica pubescens y=-3.69+2.80x 0.694 21.31 16.03~26.71
A Paeonia lactiflora y=-8.41+4.84x 0.963 54.67 29.16~156.07
NS Illicium verum y=-2.54+2.55z 0.774 9.87 8.42~11.30

2.4 57 AE ) IR B X /N SR A R Y 7O =
it

T A CH R MG AT A SRR Y fE
Wy 243 6T /I8 S e kg ML 7 B0 AT AR SR B0 kAR T . 4R
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AN ) - BE R OR AR P<<0.05 /K 22 5 i 3%

Different letters indicated significant difference at the P<<0.05 level

B2 SHEWRINY (100 mg/mL) XF/\32ik L B =00 28 %

Fig.2 Oviposition—deterring rate of 100 mg/mL of five plant extracts against adults of P. xylostella
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