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Fumigant toxicity activity of essential oils against Cryptolestes ferrugineus

( Stephens)
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(1. College of Agriculture South China Agricultural University —Guangzhou 510640 China; 2.
Guangdong Institute for Cereal Science Research Guangzhou 510050 China)

Abstract: The fumigant toxicity of 23 essential oils on adults of rusty grain beetle Cryptolestes
ferrugineus ( Stephens) was investigated with the method of mixing oils with diet. The results proved that
the fumigant toxicity activity of the essential oils of Allium sativum and Brassica nigra were better than
that of the other 21 essential oils. The LCs, of rusty grain beetle fumigated by the essential oils of A.
sativum under the exposure time of 24 48 and 72 hours were 0.7827 0.7222 and 0. 6478 uL/L
respectively. While the LCy, of B. nigra under the same exposure time were 2.7581 2.6117 and
2.4619 puL/L respectively. The fumigant toxicity of A. sativum on adults of rusty grain beetle was
stronger than that of B. nigra.

Key words: Cryptolestes ferrugineus; essential oil, mustard oil; garlic oil; fumigant toxicity

Cryptolestes ferrugineus ( Stephens) o
Coleoptera Laemophloeidae
(PH,)
o ( Ei-Aziz 2011) N
( Rilett 1949; Jian et al. Rhyzopertha dominica
2004) ( Fabricius ) . Tribolium  castaneum

(201313002 -04)
1990 E —mail: fatwist]2@ sina. com. cn
Author for correspondence E —mail: chenkewei@ scau. edu. cn; gwliang@ scau. edu. cn

Received: 2015 -12 -15; Accepted: 2016 =05 - 11



208 Journal of Environmental Entomology 39

( Herbst) Sttophilus oryzae ( L.)
( 1996 2006) ;
Cryptolestes
turcicus ( Grouville)
(
2004; 2008)
( Collins 2006)
( Shaaya et al. 1991;
1993) .
( 2013) . (
2006 ) . Sitophilus  zeamais
( Motschulsky) ( 2004;
2009) . Oryzaephilus surinamensis ( Linne)
( 2011)
( 2006) . Tribolium confusum
( Duval) ( 2002)
23
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(%) = ( - 5% ( 1.
) /(1 - ) x100 . . . 6
SAS 9.0
one-way
ANOVA Duncan’s 6
( LCs) PROC
PROBIT x 10 /1,
° 48 h
100% N
2 ( 2).
2.1 23
20 pL/L 23
1 23 20 uL/L
Table 1 Fumigant toxicity activity of 23 species of essential oil on Cryptolestes ferrugineus adults (20 pL/L)
(%) (%)

Essential oils

Corrected mortality

Essential oils

Corrected mortality

Brassica nigra
Allium sativum
llex chinensis
Cinnamomum camphora
Mentha spicata
Eucalyptus globulus
Citrus limon
Hlicium verum
Octmum basilicum
Mentha haplocalyx
Cinnamomum cassia

Foeniculum vulgare

100.00 + 0.00 a
100.00 + 0.00 a
95.51 = 2.97 a
95.51 = 2.97 a
95.51 = 2.25a
93.26 = 5.15 a
64.04 +2.25b
59.55 + 10.30 b
51.69 + 1.12 be
46.07 + 1.95 be
37.08 £ 2.25 ¢
33.71 £ 1.13 ¢

Cymbopogon citratus
Alpinia officinarum
Alpinia katsumadai
Cnidium monnieri
Perilla frutescens
Capsicum annuum
Pogostemon cablin
Ruta graveolens
Sabina chinensis
Artemisia argyt

Cuminum cyminum

12.36 + 1.95d
6.74 = 4.90 de
5.62 + 1.95 def
4.50 + 2.25 def

+

4.50 + 2.97 def
.13+ 2.25 ef
1.13+ 2.25 ef
0.00+ 1.12 ef
0.00+ 1.12 ef
0.00+ 1.12 ef
-1.12+ 0.00 f

+
are presented as means + SE

multiple range test) .

Duncan

(P <0.05) . Note: Data

and those followed by different letters in the two column are significantly different at 5% level ( Duncan’s
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Table 2 Fumigant toxicity activity of 6 species of essential
oil on Cryptolestes ferrugineus adults (10 pL/L)

(%)
Essential oils Corrected mortality
Allium sativum 100. 00 £0. 00 a ( 3 4)
Brassica nigra 100. 00 £0.00 a
llex chinensis 30.68 +3.01 b
Cinnamomum camphora 28.41 £3.94 b 24 h
Eucalypius globulus 26.14 £2.27 b 1.0 uL/L 4.0 pL/L
Mentha spicata 10.22 +1. 14 ¢ 2.22%  95.56% ( 3) ;
* ;
Duncan (P<0.05), 1.0 pL/L
o Note: Data are presented as means + SE and those 73.03%
followed by different letters in the same column are significantly 1.4 uL/L 4.0 pL/L
different at 5% level ( Duncan’s multiple range test) . The same
below. ( 4.
3

Table 3 Fumigant toxicity activity of mustard oil against adult of Cryptolestes ferrugineus under different
concentrations and exposure times

(uL/L) (%) Corrected mortality
Concentration 24 h 48 h 72 h
1.0 2.22+1. 11 e 2.22+1. 11 e 2.22+1. 11 e
1.5 4.45 £2.22 de 4.45+£2.22 ¢ 7.78 £2.22 €
2.0 13.34£3.33 d 22.22+£2.94d 27.78 £4.01 d
2.5 35.56 £5.56 ¢ 46.67 £8.39 ¢ 55.56 £7.29 ¢
3.0 64.45+9.09 b 71.11 £9.10 b 78.89£9.49 b
3.5 83.33+£3.85b 85.55+4.01 b 88.89+2.22 b
4.0 95.56 £2.94 a 96.67 +1.93 a 97.78 1. 11 a
4

Table 4 Fumigant toxicity activity of garlic oil against adult of Cryptolestes ferrugineus under different
concentrations and exposure times

(uL/L) (%) Corrected mortality
Concentration 24 h 48 h 72 h

0.4 11.24 £4.90 ¢ 13.64 £4.54 ¢ 17.44 £4.19 ¢
0.6 22.47+5.15 ¢ 28.41 £3.94 ¢ 36.05 £5.07 ¢
0.8 57.30+£9.19 b 64.77 £10.10 b 73.25+14.15 b
1.0 73.03£7.02 b 78.41 £6.01 b 82.56 £6.98 b
1.2 78.65 £4.05 b 81.82+4.95b 84.88£2.32 b
1.4 95.51+2.97 a 98.86x1.14 a 100. 00 =0. 00 a
1.8 100. 00 £0.00 a 100. 00 =0. 00 a 100.00 £0.00 a
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LCs,

LCs,

Table 5 Fumigant toxicity activity of mustard oil against adult of Cryptolestes ferrugineus under different exposure times

o LCy,  Value of LCy,

(h) (v=) Value of d /L 959

Exposure time Regression equation } ’ P value (ul/T) v

Chi square Concentration 95% confidence interval
24 -3.6671 +1. 3296x 2. 0960 0.9107 2.7581 2.6617 —2. 8563
48 -3.431 +1.3157x 2. 0498 0.9151 2.6117 2.5148 -2.7090
72 —3.2990 + 1. 3400x 2.3391 0. 8860 2.4619 2.3657 -2.5576
6

Table 6 Fumigant toxicity activity of garlic oil against adult of Cryptolestes ferrugineus under different exposure times

% LCy, Value of LCy,
(h) (y=) Value of P L 05
alue
Exposure time Regression equation ] P value (pl/1) ?
Chi square Concentration 95% confidence interval
24 —2.4447 +3.1233x 2.7256 0. 6047 0.7827 0.7376 - 0. 8327
48 -2.2161 +3. 0688x 3.2577 0.5157 0.7222 0.6772 -0.7697
72 —-1.8967 +2.9281x 4. 4963 0. 3430 0. 6478 0.6011 - 0. 6949
3 .
24 h
LC,, 0.7827 uL/L,
. (2007)
. . L.C,, 9.28.
5.20. 1.75 uL/L
( 2011) ; >
. ( @
2007)
( 2006) - )
( 2002; .
2015) . ( 2009)

LCs,
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