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Insecticidal activity of extracts from the invasive alien plant,
Alternanthera philoxeroides, against two kinds of pests

Dan LI, Zhen ZHANG ", Yu-peng WANG, Juan QIN, Wei-hua LI, Man-li TAN
College of Resources and Environment, Anhui Agricultural University, Hefei, Anhui 230036, China

Abstract: [ Background] Alternanthera philoxeroides is a globally distributed invasive weed, causing serious economic and ecologi-
cal damage in China. [ Method] To investigate the toxic activity of A. philoxeroides, we prepared extracts by petroleum ether, chloro-
form, ethyl acetate and n-butyl alcohl. Repellency, contact and post-digestive toxicity of the extracts was tested on the lepidopteran
pests Plutella xylostella and Spodoptera litura. [ Result] (1) Each extract of A. philoxeroides had a repellent effect on both P. xylos-
tella and S. litura. The effect of contact as well as post-digestive toxicity was stronger after longer exiractin time; the corrected mor-
tality rates and concentrations were positively correlated. (2) The corrected mortality of A. philoxeroides extracts by petroleum ether,
ethyl acetate and n-butanol at a rate of 4000 g plant material/L of extraction agent on P. xylostella reached 70% , petroleum ether,
ethyl acetate layer, n-butanol and water at a rate of of 4000 g plant material/L extracting agent and n-butanol and water layer of 500 g
plant material/L extracting agent on S. litura reached 80%. [ Conclusion and significance] The study had the reference value for the
further research on A. philoxeroides and the development of new botanical pesticides.
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Table 1 The repellency of extracts of A.philoxeroides on P.xylostella

pusiil

SR Repellency rate (%)

V&5 Solvent
#i38 Solven Treatment (g - L™

24 h 48 h 72 h
A1l Petroleum ether 4000 29.29+8.50ab 33.33+16.33ab 0.00+0.00b
500 13.10+8.87b 43.65+18.92a 66.67+40.82a
62.5 36.67+22.73a 21.43+18.21b 83.33+20.41a
7.81 15.74+5.67b 32.06+8.12ab 77.78+27.22a
0.98 18.10+14.33b 21.43+18.21b 73.33+32.66a
i Chloroform 4000 12.04+8.86b 31.11+21.26ab 0.00+0.00b
500 22.62+15.22ab 14.29+17.50b 66.67+40.82a
62.5 15.74+5.67ab 41.27+18.54a 83.33+20.41a
7.81 25.37+10.22a 43.28+17.82a 86.67+16.33a
0.98 16.80+5.15ab 14.29+0.00b 66.67+20.41a
ZFRZTE Fthyl acetate 4000 27.04+14.41b 64.29+22.02a 33.33+40.82¢
500 28.89+5.44b 39.29+9.11a 100.00+0.00a
62.5 25.00+17.68b 35.87+16.24a 77.78+27.22ab
7.81 8.47+5.30c 61.11+24.53a 50.00+35.36bc
0.98 44.29+3.64a 51.11+30.31a 86.67+16.33ab
1E T N-butyl alcohol 4000 24.66+11.58a 51.11+10.89a 33.33+40.82¢
500 22.22+13.61a 64.44+23.73a 100.00+0.00a
62.5 18.10+2.33ab 61.11+24.53a 44.44+36.00bc
7.81 26.11+4.76a 28.89+5.44b 33.33+40.82¢
0.98 11.11+0.00b 47.78+9.53ab 77.78+27.22ab
7K Water 4000 24.44+15.15a 45.44£17.72b 76.67+17.80b
500 20.74+14.17bc 40.67+16.26a 61.67+26.54a
62.5 14.44+12.10c 27.38+20.26b 50.00+21.21be
7.81 13.70+10.72ab 26.19+17.74b 41.67+23.54a
0.98 10.37+7.09ab 17.86+11.01b 28.33+7.36¢

[ 50 r 4% BB I AN ) /N 5 s b B 22 53K 0.05 I3 K F

Different lowercase letters followed by the same column within the same solvent mean significant difference among treatments at 0.05 level.
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Table 2 The contact and stomach poisoning of extracts of A.philoxeroides on P.xylostella
s e B AT
) Solvent Treatment Corrected mortality by contact toxicity (%) Corrected mortality by stomach poisoning ( %)
(-1 2h 48 h 72h 2h 48 h 72h
il Petroleum ether 4000 82.22+4.16a 84.13+11.83a 93.33+8.16a 24.44+15.15a  45.44+17.72a  76.67+17.80a
500 42.59+6.00b 62.10+3.38b 81.11+£14.21b 20.74+14.17a  40.67+£16.26a  61.67+26.54ab
62.5 28.52+4.03¢  42.86+8.75¢ 67.22+5.31c 14.44£12.10a  27.38+20.26ab 50.00+21.21abc
7.81 21.48+0.91cd  18.65+3.98d 53.33+4.08d 13.70+10.72a  26.19+17.74ab 41.67+23.54bc
0.98 17.78+11.86d  12.30+17.78d 38.33+£8.90e 10.37+£7.09a 17.86+11.01b  28.33+7.36¢
S5 Chloroform 4000 49.63+6.35a 62.10+3.38a 72.78+8.36a 50.74+20.43a  80.16+15.28a  93.33%8.16a
500 38.89+6.80b  42.86+8.75b 60.00+12.25ab  18.24+3.60b 42.86+8.75b 65.00+6.12b
62.5 28.52+4.03¢ 32.34+9.78¢ 43.89+14.92bc  14.54+3.38bc  48.21+7.03b 58.33+12.42bc
7.81 17.78+4.16d 12.30+£17.78¢ 30.00+£18.71¢ 7.04+4.33be 22.02+13.85¢  41.67+23.54cd
0.98 7.04+4.33¢ 8.93+5.50c 12.22+7.58d 3.33+4.08¢ 8.93+5.50c 26.67+£16.33d
LFRZR Ethyl acetate 4000 68.15£6.35a  79.96+8.17a 93.33+8.16a 43.15+2.40a 64.09£19.67a  76.67+17.80a
500 42.59+6.00b 62.90+14.31b 75.00+17.68b 29.44+2.97h 55.95+11.93ab  65.00+6.12a
62.5 24.81+3.18¢ 28.17+9.46¢ 43.89+14.92¢ 17.87+7.44¢ 42.06+5.91b 43.33+4.08b
7.81 21.48+7.91c 17.26+£13.38cd  24.44+15.15d 6.67+8.16d 22.82+9.03c 35.00+15.41b
0.98 7.41+9.07d 3.37+12.29d 5.56+6.80e 3.70+4.54d 8.93+5.50c 13.33+8.16¢
1E TP N-butyl alcohol 4000 74.81+£5.05a 89.68+6.37a 93.33+8.16a 13.70£10.72a  59.33+19.20a  68.33+27.46a
500 53.33+5.67b 72.42+7.39h 85.00+9.35a 10.37+£7.09a 57.34+£8.99a 56.67+14.72ab
62.5 28.52+4.03¢  47.02+12.13¢  68.33+11.37b 10.00£12.25a  47.62+2.92ab  48.33+14.29ab
7.81 17.78+4.16d 26.19+17.74d 43.89+14.92¢ 15.37+5.91a 36.51+12.41bec  33.33+21.60b
0.98 10.37+£7.09¢e 8.93+5.50e 26.11+4.76d 6.67+8.16a 22.02+13.85¢  33.33+21.60b
7K Water 4000 39.26+3.95a  43.45+4.43a 73.89+4.76a 43.98+4.43a 66.27+6.32a 78.33+£14.29a
500 32.22+1.36a  31.75+11.94a  52.22+9.53b 39.44+12.93a  56.55+4.43b 63.33+£10.80a
62.5 21.11+6.71b 13.10+8.87hc 31.67+11.37¢ 14.54+3.38b 33.13+3.16¢ 35.00+6.12b
7.81 17.78+11.86b  12.30+17.78¢ 9.44+21.61d 3.33+4.08¢ 22.02+13.85d  26.67+16.33b
0.98 14.07+8.65b 4.96+11.88¢ 3.89+17.73d 10.00+£7.07bc  14.48+1.48d 6.67+8.16¢

[ 5 50) r 2% 5 B I A ) /N 57 s b B ) 2 5k 0.05 SB35 K F

Different lowercase letters followed by the same column within the same solvent mean significant difference among treatments at 0.05 level.
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Table 3 The repellency of extracts of A.philoxeroides on S.litura
%A Solvent yLpLil SR Repellency rate (%)
T Roe Treatment (g + L") 24 h 48 h 72 h

At Petroleum ether 4000 42.62+12.38a 47.78+9.53a 44.44+36.00a
500 19.44+12.27b 18.10£2.33b 11.11+13.61b
62.5 15.00+9.35b 11.43+7.28bc 6.67+8.16b
7.81 12.17£1.30b 6.67+8.16¢ 28.89+5.44ab
0.98 8.47+5.30b 17.78+11.86bc 11.43+7.28b

SAJj Chloroform 4000 26.11+4.76a 56.67+28.58a 66.67+40.82a
500 20.63+7.78a 31.11+21.26b 22.22+13.61b
62.5 20.37+5.67a 15.87+11.83b 27.78+18.00b
7.81 10.37+7.09b 11.43+7.28b 27.78+18.00b
0.98 4.76+5.83b 18.10+2.33b 11.11+13.61b

LIRS Fthyl acetate 4000 36.11+9.00a 38.89+6.80a 83.33+20.41a
500 19.58+8.50b 13.33+8.16bc 73.33+32.66ab
62.5 15.87+11.83b 13.33+8.16bc 51.11+30.31b
7.81 15.13+£3.19b 21.43+18.21b 14.81+12.00c
0.98 12.17£1.30b 4.76+5.83¢c 13.33+8.16¢

IETEE N-butyl alcohol 4000 35.56+2.72a 34.44+10.63a 77.78+27.22a
500 18.70+4.97b 16.19+2.33b 44.44+36.00b
62.5 19.44+12.27b 35.87+16.24a 27.78+18.00b
7.81 8.47+5.30c 6.67+8.16b 26.98+7.78b
0.98 3.70+4.54¢ 15.87+11.83b 23.33+17.80b

7K Water 4000 20.95+15.16a 43.33+14.72a 66.67+40.82a
500 28.70+13.94a 37.78+14.40a 27.78+18.00b
62.5 16.67+10.21ab 20.63+7.78b 23.33+17.80b
7.81 14.81+12.00ab 22.54+6.91b 38.89+6.80ab
0.98 4.76+5.83b 13.33+8.16b 16.67+20.41b

[7) 985 v % 51 SOl B AR ) /N b 2 m AR B T 2 535 0.05 825K

Different lowercase letters followed by the same column within the same solvent mean significant difference among treatments at 0.05 level.
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Table 4 The contact and stomach poisoning of extracts of A.philoxeroides on S.litura
b3 AR RESE T3 HRRIEA TR
) Solvent Treatment Corrected mortality by contact toxicity (% ) Corrected mortality by stomach poisoning (% )
(g-L7) 24 h 48 h 72 h 24 h 48 h 72 h
ik Petroleum ether 4000 85.71£10.10a  93.33%£8.16a  100.00+0.00a 79.03+10.19a  90.28+6.13a 94.44+6.80a
500 56.61+0.65b 64.05+6.78bc  66.67+11.79b  61.04+12.38b  70.24+£12.96b  82.22+1.36ab
62.5 61.38+15.57b  74.17+15.84ab  61.11+24.53b  57.80+11.45b  67.66+9.78b 77.78+13.61ab
7.81 25.40+7.01c 56.67+28.58bc  52.78+29.07bc  32.67+7.32¢ 51.79+7.03¢ 64.44+12.10bc
0.98 12.17+7.96d 43.69+12.21¢ 38.89+6.80c 16.34+3.66d 28.17+9.46d 46.67+23.92¢
)5 Chloroform 4000 25.40+15.91a 65.95+14.25a 80.56+12.27a  36.38+11.81a 55.16+14.78a  74.44+21.90a
500 20.63+7.78a 57.98+11.45a 61.11+24.53ab  27.91+10.81ab  49.60+21.13ab 56.67+23.21ab
62.5 2.65+13.01b 32.86+10.93b  47.22+14.83b 12.63+1.13be 42.66+£8.99ab  64.44+12.10a
7.81 3.70+4.54b 13.10+8.87¢ 8.33+27.00¢ 4.76+5.83¢ 28.77+17.44be  51.11£30.31ab
0.98 3.70+11.07b  10.83+7.14c¢ 5.56+29.66¢ 0.99+27.84c  12.50+15.31c  28.89+12.98b
ZFRZ T Ethyl acetate 4000 60.32+10.82a  95.24+5.83a  100.00+0.00a 70.57+5.43a 80.75+5.90a 88.89+6.80a
500 42.33+9.55b 59.29+11.37b  77.78+13.61b  61.04+12.38b  76.59+4.32a 82.22+11.86a
62.5 15.87+11.83cd  32.86+10.93¢ 50.00+11.79¢ 37.90+3.38¢ 50.99+10.98b  64.44+12.10b
7.81 16.93+3.24¢ 39.52+7.58¢ 36.11+9.00c 24.21+6.75d 36.51+12.41c  52.22+19.20bc
0.98 2.65+13.01d  30.95+19.12¢ 33.33+20.41¢ 11.81+0.49¢ 23.61+14.53¢  35.56+12.10¢
1E TP N-butyl alcohol 4000 100.00+0.00a  100.00+0.00a  100.00+0.00a 84.13£11.83a  95.83%5.10a  100.00+0.00a
500 73.54+10.43b 83.81+£10.37a 94.44+6.80a 70.57+5.43b 79.96+8.17b 87.78+7.58ab
62.5 77.25+7.13b 83.81+£10.37a 77.78+13.61ab  74.74+2.25ab 76.59+4.32h 83.33+11.79bc
7.81 38.62+6.18¢ 61.79+13.14h 61.11+24.53b  44.71+10.08c 60.12+16.96¢c  71.11+12.98cd
0.98 1.59+21.91d  18.93+29.31c 8.33£25.69¢  10.98+15.50d  47.02+12.13¢  60.00+12.25d
7K Water 4000 90.48+11.66a 93.33+8.16a 100.00+0.00a 87.83+7.96a 95.83+5.10a  100.00+0.00a
500 85.71+£10.10a 86.67+16.33a  100.00+0.00a 83.66+3.66ab 91.07+£5.50a 94.44+6.80ab
62.5 69.84+10.29b  95.83+5.10a 91.67+10.21ab  71.63+8.75hc 86.11+9.00a 87.78+7.58b
7.81 60.32+3.89b 83.81£10.37a  83.33+£11.79b  63.76+13.59cd  70.24+12.96b  76.67+6.24c
0.98 43.39+10.12¢  68.81+5.54b 66.67+11.79¢  49.34+16.69d  62.90+14.31b  65.56+10.63d

[7) 8550 v 2% S B804l B AR [) /N S Bk 3 7R AR BT 2 535 0.05 8K,

Different lowercase letters followed by the same column within the same solvent mean significant difference among treatments at 0.05 level.
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*5 ERETFERIMMNSRFEGENE(72h)
Table 5 Poison activity determination of extracts of A.philoxeroides (72 h)
Pl FERI gl EYEIEyy LCy WS 95% H A5 X 7] ) P
Insect Functional type Solvent Regression equation (g- L")  95% confidence interval
/NS i % A Petroleum ether ¥=0.472X-0.336 5.150 2.241~9.855 1012 0.798
P.xylostella Contact toxicity SAJj Chloroform Y=0.470X-1.032 156.615 88.021~295.910 1.322  0.724
Z TR R Ethyl acetate Y-0.824X-1.538 73.625 50.850~106.960 1.436  0.697
IET® N-butyl alcohol Y=0.612X-0.652 11.641 6.741~18.814 0.344  0.952
7K Water Y=0.685X-1.796 419.898 269.029 ~695.912 1.089  0.780
& Al Petroleum ether  ¥=0.342X-0.568 45.779 20.212~99.579 0.731  0.866
Stomach toxicity S {i Chloroform Y=0.498X-0.678 22.957 2.380~117.044 9.002 0.029
LR TG Ethyl acetate Y=0.485X-0.973 101.313 57.869~182.541 2.705  0.439
IETFE N-butyl alcohol Y=0.268X-0.533 98.200 36.729~291.907 1.920  0.589
7K Water Y=0.598X-1.338 172.447 107.541~287.705 3.719  0.293
RS fith % Al Petroleum ether  Y=0.456X-0.396 7.393 - 24.916 -
S.litura Contact toxicity SAJj Chloroform Y=0.725X-1.652 190.706 54.490~883.919 9.901  0.019
TR TG Ethyl acetate Y=0.595X-0.743 17.710 0.066 ~287.234 23.929  0.003
IETEE N-butyl alcohol Y=1.050X-1.011 9.179 1.763~30.875 14.047  0.003
7K Water Y=0.677X+0.386 0.269 0.068 ~0.632 3.382 0.336
H i Ak Petroleum ether Y=0.422X-0.052 1.326 0.370~3.177 2.004 0.572
Stomach toxicity SAJi Chloroform Y=0.281X-0.369 20.590 0~818.240 9.776  0.021
ZFR .G Ethyl acetate Y=0.449X-0.368 6.581 2.849~12.719 0.639  0.888
IET® N-butyl alcohol Y=0.454X+0.186 0.390 0~2.949 6.559  0.087
7K Water Y=0.505X+0.334 0.218 0.039~0.631 2.567  0.463
“ = RN TR B Y i 2 RN B X
“~"means that there is no fitting curve or confidence interval.
AAREG R, AT MR I TR ORI A ARG, HIESS A T A A 8as

FE T B U 0 2 2500 P i S0 P 0 , ui Bl
PR ML 390 12 B 1) % T R v T AR AR PR K
JE AR H , 3 B R HOTE YR 5 B TR TRV R
H, WFSE R, AT R B | O R £ TR U AN
IE TR PR U 20 A ) §S RS B2 | =
HHLR AR AF Y, X AW T T 5 R T
A A R4 (BE L4 2000) . X 26y 56 B
WA —E#EARIEE M R i & Sk ik
A5 7 ( Prakash & Rao, 1996) . AHF5E %W, &
WP (4000 g « L) 4R BT /N2 0k Rk S0 7 0k 41
HAEGERI K 80% L I, HAE— g i a] iy, 48
R Bt 2 1 P ST ) 0 6 T 8 5 X — 1k S A
YA 24 ( Dubey et al.,2010) —%(,

A5 2 SRR 0T 3 e EL A R A £ R LR L
XRG4 B UM A SRR 25 R R a3 02
R4 S A W75 28 (7 i 3P 4% 2008 ;. Kush-
waha & Maurya,2012) . #R1i0, HAjFR E XSSk AR
KA A 7 e B 5T I8 g0 (R b A
2008) . 45 R T RAE R IR R AR R, R
I RBP4 g 1 o AR 3 o0 T L RE A AR A1
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