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Abstract
Pumnuan, J., Thongsri, V., Krittayapornpong, P. and Jintanasirinurux, S.
Effectiveness of extracts of Gloriosa superba Linn., Acacia catechu Willd
and Archidendron jiringa Nielsen in controlling Diamondback Moth
(Plutella xylostella Linn.)
Songklanakarin J. Sci. Technol., 2005, 27(5) : 1037-1045

The effectiveness in terms of insecticidal, repellency and antifeedant properties of ethanol, methanol
and hexane extracts of Gloriosa superba Linn., Acacia catechu Willd and Archidendron jiringa Nielsen on the
3 instar larvae of diamondback moth, Plutella xylostella Linn. was investigated. The leaf dipping method
with various concentrations (0.0 (5% acetone in water), 0.2, 0.4, 0.6, 0.8 and 1.0% extracts as well as 0.1%
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cypermethrin (positive control)) was used. Percentages of mortality, repellant and leaf damage were evaluated
at 24, 48 and 72 hours. The results showed that the methanol extracts of those three plant species were much
more effective in controlling diamondback moth than the ethanol and hexane extracts. Methanol and
ethanol extracts of G. superba, at a concentration of 1.0%, could completely control the diamondback moth
within 48 hours. The LC,; values at 24 hours of those extracts were 0.35 and 0.52% (w/v), respectively. All
plant extracts as well as cypermethrin had no repellent property; less than 20% repellency was obtained.
The antifeedant test found that ethanol and methanol extracts of G. superba at a concentration of 1.0%
showed less than 10% leaf damage, whereas A. jiringa and A. catechu showed 10-20% and 20-50% leaf
damage within 24 hours, respectively. The hexane extracts gave low antifeedant results and were not signi-
ficantly different than the control. Extracts of A. jiringa had greater growth inhibition properties than the
extracts of A. catechu. Particularly, methanol extracts of those two plants at a concentration of 0.6 % caused
10 and 30% adult emergences of P. xylostella, respectively.
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Table 1. Percentage of mortality of the 3™ instar larvae of diamondback moth, Plutella xylostella
Linn. after feeding with host plants treated with Gloriosa superba Linn., Acacia catechu
Willd and Archidendron jiringa Nielsen extracts".

% mortality?

plant % .. .
extract concentration G. sperba A. catechu A. jiringa
24hrs. 48hrs. 72hrs. 24hrs. 48hrs. 72hrs. 24hrs. 48hrs. 72hrs.
0.0 0 13.3 13.3 0 13.3 13.3 0 13.3 13.3
0.2 333 70.0 933 33 13.3 40.0 6.7 10.0 50.0
ethanol 0.4 433 93.3 100 6.7 26.7 46.7 6.7 233 60.0
extract 0.6 56.7 100 100 10.0 26.7 50.0 10.0 26.7 63.3
0.8 76.7 100 100 13.3 30.0 60.0 10.0 26.7 76.7
1.0 83.3 100 100 16.7 30.0 60.0 10.0 30.0 80.0
LC,, 0.52% - - - - 0.62% - - 0.48%
0.0 0 13.3 13.3 0 13.3 13.3 0 13.3 13.3
0.2 50.0 73.3 100 6.7 20.0 26.7 33 30.0 50.0
methanol 0.4 63.3 100 100 16.7 26.7 433 10.0 36.7 60.0
extract 0.6 83.3 100 100 233 36.7 46.7 10.0 40.0 70.0
0.8 83.3 100 100 30.0 46.7 63.3 13.3 433 90.0
1.0 90.0 100 100 30.0 46.7 63.3 13.3 50.0 86.7
LC,, 0.35% - - - - 0.65% - - 0.32%
hexane 0.0 0 13.3 13.3 0 13.3 13.3 0 13.3 13.3
extract 0.2 6.7 10.0 10.0 33 33 10.0 10.0 13.3 233
1.0 33 10.0 16.7 16.7 233 333 233 40.0 56.7

UData were based on 3™ instar larvae, 10 larvae/ replication of 3 replications ¥Mean in the same row and column
followed by the same letters are not significantly different at 5% level by DMRT.
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Table 2. Percentage of repellency of the 3 instar larvae of diamond-
back moth, Plutella xylostella Linn caused by host plants
treated with Gloriosa superba Linn., Acacia catechu Willd and
Archidendron jiringa Nielsen extracts”.

% repellency”

Plant extract / % concentration  G. superba A. catechu  A. jiringa
control 33a 33a 33a
cypermethrin
0.1 133 a 133 a 13.3a
ethanol
0.2 10.0 a 0.0a 0.0a
0.4 6.7 a 0.0a 10.0 a
0.6 10.0 a 133 a 33a
0.8 10.0 a 0.0a 20.0 a
1.0 100 a 0.0a 16.7 a
methanol
0.2 6.7 a 33a 0.0 a
0.4 133 a 10.0 a 10.0 a
0.6 33a 16.7 a 0.0 a
0.8 6.7 a 100 a 10.0 a
1.0 133 a 6.7a 20.0 a
hexane
0.2 6.7 a 33a 10.0 a
1.0 6.7 a 13.3a 6.7 a

UData were based on 3" instar larvae, 10 larvae/ replication of 3 replications,
YMean in the same row and column followed by the same letters are not signifi-

cantly different at 5% level by DMRT.
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Table 3. Percentage of leaf damage and survival of diamondback moth, Plutella
xylostella Linn. after feeding with host plants treated with Gloriosa superba
Linn., Acacia catechu Willd and Archidendron jiringa Nielsen extracts".

%leaf damage / %survival

plant species / solvent /

. 24 hrs. 48 hrs. 72 hrs. 8 days
% concentration
F L F L P L P A

control (5% acetone in water) 30-50 100.0 40-60 86.7 - 333 533 80.0
cypermethrin
0.1 <10 20.0 - - - - - -
G. superba / ethanol
0.2 <10 66.7 <10 30.0 - - - -
0.4 <10 56.7 - 6.7 - - - -
0.6 <10 433 - - - - - -
0.8 <10 233 - - - - - -
1.0 <10 16.7 - - - - - -
G. superba | methanol
0.2 10-20 50.0 10-30 20.0 - - - -

0.4 <10 36.7
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Table 3. (Continued)

%]leaf damage / %survival

plant species / solvent /

. 24 hrs. 48 hrs. 72 hrs. 8 days
9 concentration
F L F L P L P A

0.6 <10 16.7 - - - - - -
0.8 <10 16.7 - - - - - -
1.0 <10 16.7 - - - - - -
G. superba | hexane
0.2 20-40 933 40-60 133 76.7 6.7 833 833
1.0 10-30 93.3  30.50 30.0 60.0 6.7 76.7 76.7
A. catechu / ethanol
0.2 30-50 96.7 50-70 76.7 10.0 10.0 50.0 30.0
0.4 30-50 933  60-80 60.0 13.3 233 30.0 30.0
0.6 30-50 90.0 40-60 60.0 13.3 433 26.7 233
0.8 30-50 86.7 40-60 56.7 133 33 36.7 30.0
1.0 20-40 83.3 40-60 46.7 233 - 40.0 333
A. catechu | methanol
0.2 10-30 93.3  20-40 36.7 433 6.7 66.7 50.0
0.4 20-40 83.3 40-60 30.0 433 33 533 36.7
0.6 10-30 76.7 20-40 50.0 13.3 16.7 36.7 30.0
0.8 10-30 70.0 20-40 50.0 3.3 20.0 16.7 20.0
1.0 10-30 70.0 20-40 333 200 6.7 300 133
A. catechu | hexane
0.2 30-50 96.7 40-60 233 733 133 76.7 76.7
1.0 20-40 83.3 40-60 20.0 567 33 633 533
A. jiringa / ethanol
0.2 10-20 93.3  20-30 46.7 433 10.0 40.0 26.7
0.4 10-20 93.3  10-30 63.3 133 26.7 433 133
0.6 <10 90.0 10-30 46.7 26.7 3.3 300 20.0
0.8 <10 90.0 10-30 53.3 20.0 - 233 133
1.0 10-20 90.0  10-30 40.0 26.7 - 20.0 10.0
A. jiringa | methanol
0.2 10-20 96.7 10-30 40.0 30.0 6.7 433 300
0.4 10-20 90.0 10-30 633 - 6.7 267 133
0.6 10-20 90.0 10-30 40.0 20.0 6.7 233 100
0.8 <10 86.7 <10 533 33 6.7 33 -
1.0 10-20 86.7 10-30 46.7 3.3 33 10.0 -
A. jiringa / hexane
0.2 20-40 90.0 40-60 633 233 6.7 700 733
1.0 20-40 76.7 40-60 33.3 26.7 6.7 367 26.7

YData were based on 3 instar larvae, 10 larvae/ replication of 3 replication, F; leaf damage, L;
larvae, P; pupae, A; Adult
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