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Comparing oral toxicity of Apium graveolens and Falcaria vulgaris extracts with
Bt against Phthorimaea operculella
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Abstract

In this study, toxicity of hexane, ethyl acetate and methanol extracts of Apium graveolens and Falcaria vulgaris were
compared with the microbial insecticide Bt against 1% instars of Phthorimaea operculella. The aerial parts of plants dried
in shadow, and were extracted using the above mentioned solvents via maceration method. The results revealed that after
24 hours’ exposure, ethyl acetate extracts of both plants were significantly more toxic than other extracts with LCso values
of 0.21 and 0.38 mg/I respectively. These extracts in addition with hexane extracts also were more toxic than Bt after 48
and 72 hours. The dose-response line slopes of methanol extracts of both plants were more than other agents otherwise
less toxic than them. The best relative potency calculated as 69.76 fold in comparing toxicity of Bt with ethyl acetate
extract of A. graveolens which indicates the toxicant potential of this extract against PTM larvae. According to the results,
Ethyl acetate extracts of both plants showed more AchE inhibitory activity in comparing with other extracts and 60-70%
inhibition recorded by LCyo concentration of these extracts. Adults emergence reduced by 68-80% in LCyo concentration
of ethyl acetate extracts of both plants. Life span of PTM larvae which treated with methanol and ethyl acetate extract of
both plants, increased by 8 days in comparing with controls.
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Table 1. Effect of Falcaria vulgaris and Apium graveolens extracts and Bt on 1% instar of potato tuber moth, Phthorimaea
operculella, after 24 hours.

Plant extracts x* Parameters Slope + SE L Cao* L Cso** LCro
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Bt 012 4 093 3.48+0.7 o. séli o7 (1.1;2443) (2.0%2 "

*Confidence Interval, **Units: mg/I
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Table 2. Effect of Falcaria vulgaris and Apium graveolens extracts and Bt on 1% instar of potato tuber moth, Phthorimaea
operculella, after 48 hours.

Plant extracts X’ Parameters Slope + SE L Cao* LCso** LCo

y2 df p (ChH (CI) (CI)
- Hexane 097 6 098  0.19+1.08 (0_0%_2& ) (0.3‘%?16.15) (1.12;1-?281)
% Ethyl acetate 093 6 098  0.19+0.97 (0.08593.65) (0,851_,102) (0.2%?10.00)
2 Methanol 008 2 096  0.62+267 ( 1360‘23 0 (2.1?;_)-_2:49) (3?-_3?19)
» Hexane 390 4 041  031+15 o. 00715’ 2) (0.2‘1?559) (0.4%_715.97)
g Ethylacetate 097 7 099 015 =079 (0.008607(38.20074) (0.086021-2.02) (0.0%2?.18)

3 Metwnol 1S5 3 067 042512 (2.4%-777.05) (5.8gli§.68) (11.%2;73%.32)

Bt 445 4 035  192+035 o e 5 (0.5%%33) (1.014{3??19)

*Confidence Interval, **Units: mg/I.
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Table 3. Effect of Falcaria vulgaris and Apium graveolens extracts and Bt on 1% instar of Phthorimaea operculella, after

2 * *%
Plant extracts 1 Parameters Slope + SE L((C;i") L%(I)) I(_glv)o
x> df p
0.09 0.29 0.92
g Hexane 1.04 6 098 0.19+1.05 (0.03-0.16) (0.16-0.51) (0.52-2.62)
Q
= 0.02 0.07 0.23
o Ethyl acetate 0.19 6 1.00 0.19+0.97 (0.006-0.03) (0.03-012) (0.13:0.63)
= 0.13 0.28 0.60
§ . Hexane 2.56 3 0.46 0.39+1.57 (0.04-0.21) (0.16-0.46) (0.37-152)
7 @D
& 0.002 0.0085 0.036
3 Ethylacetate 074 6 089 019 =084 (0.00029-0.0048) (0.003-0.016) (0.018-0.09)
0.14 0.27 0.52
ot 6% 4 oM 185033 (0.03-0.28) (0.12-0.76) (0.26-3.41)

*Confidence Interval, **Units: mg/I.

)é w)w S JB‘ U’“ LgL‘bs)y d.aJ.C Bt wSO)MD l; U’“S)S 9 u...ulé;nl{: QLQLS Lgl.aso)l..a.c L_,’_H.M.o J..-.».ll.u 9 dL».wl]o.ﬁb Ml&n -f ij\?
'6)“;\5&)” o alise L_SLQQLAj
Table 4. Parallelism and relative potency of Falcaria vulgaris and Apium graveolens extracts in comparison with Bt
against 1% instars of potato tuber moth, Phthorimaea operculella, after different exposure times.

Extract Parallelism test parameters Relative Median Potency (95%)
2 *
Time Plant** Solvent ( d%(:l) (uj).OS) Parallelism  Estimated Lower Upper
Hexane 13.116 0.000 - 151 0.46 9.79
N Fv Ethyl acetate 14.79 0.000 - 5.87 1.06 457.77
I Methanol 1.90 0.168 + 0.18 0.04 0.43
= Hexane 7.47 0.006 - 3.52 1.54 15.55
@ Ag Ethyl acetate 10.76 0.001 - 9.17 1.63 1205.47
Methanol 2.86 0.091 + 0.12 0.02 0.33
Hexane 3.29 0.069 + 1.49 0.76 3.04
I Fv Ethyl acetate 4.67 0.031 - 8.42 3.20 37.61
T Methanol 2.13 0.14 + 0.26 0.063 0.61
E Hexane 0.66 0.416 + 2.69 1.40 6.89
@ Ag Ethyl acetate 7.55 0.006 - 69.76 12.14 1367.16
Methanol 0.012 0.913 + 0.094 0.012 0.308
N} Fv Hexane 3.50 0.061 + 0.97 0.47 1.89
z Ethyl acetate 0.20 0.65 + 0.97 0.53 1.72
5 Ag Hexane 4.49 0.034 - 412 181 13.65
Ethyl acetate 6.21 0.013 - 29.24 6.59 375.81

*If x% value is statistically non-significant (P = 0.05), the dose-response lines are parallel. **Fv: Falcaria vulgaris and Ag: Apium

graveolens

J Aopl Res Plant Prot

$




vY

oS glooylac L5,)65 Coans dulio /5], (San g ail>

dm)mwmommjoﬂmgM}ﬂwldu)q,c
ojlac plu jlg oo, YV IV 85 5 wlocale Jgilie
chale oS Lo 20U aS ols Hlis bl o uizmen g yeS
S IS lee D8 Sily a5 0y it LCao cdale 5ILCqo

S oo lid |y cdale 4 LS ojlac g0

] oS o] o 351 s Lo jlaae ( SuiiSylgo 5
2 sor e (2L ojlac g0 (SauS e S o)
m o 3 Jgl o log,Y 5l oS il (o 35T e
saLf olac g (pl qu...,S)LQ,o Syl as ol ol ey
Oolis gybl a5l bt ol G g o9 az g b
.(\ J&w) (F12.60 = 132.46, p < 0.01) cils S¢>9 Lg)\osz.u
LCyo cdale o) olﬁf 90 ,» gs")‘ia’ 9 @L.MJJ».J LgL(bc)L.a.&:
Olie 30,8 Jlpo s )0 Ve B8 o 1) 51l 5 eS Juu!

80 -
0] K E
=
R 60 - b m| C30
S 50 - . oLC70
=2
< 40 A d E3
=
30 1 de ef
2() 20 f
] efg
fg g fg
i N
0 o
Fv | Ag Fv Ag Fv | Ag
Hexane Ethyl acetate Methanol

Plant extracts

S Jgl o slogyY el dsS il oyl ade 8,8 g cwbcale HlalS slaolas alise glacdale  SouS L ool ) JSCh

8,5 AG wlocale (FV 0l o (S¢ seyl b oo mn ekl mhaw 5o o sre M pae oaiasylis ailie By > . e o
Figure 1. Inhibitory activity of different concentrations of Falcaria vulgaris and Apium graveolens extracts on
acetylcholine esterase in 1% instars of potato tuber moth, Phthorimaea operculella. Means with the same letters are not
significantly different from each other (P = 0.05 ANOVA followed by tukey test). Fv: Falcaria vulgaris, Ag: Apium

graveolens.
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Figure 2. Effects of sub-lethal concentrations of Falcaria vulgaris and Apium graveolens extracts on larval life span of
Phthorimaea operculella. Means with the same letters are not significantly different from each other (P = 0.05 ANOVA

followed by tukey test). Fv: Falcaria vulgaris, Ag: Apium graveolens.
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Figure 3. Effects of sub-lethal concentrations of Falcaria vulgaris and Apium graveolens extracts on adults’ emergence
of Phthorimaea operculella. Means with the same letters are not significantly different from each other (P = 0.05 ANOVA

followed by tukey test). Fv: Falcaria vulgaris, Ag: Apium graveolens.
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Figure 4. Comparing feeding rate and larval body size in control (B and D) with larvae treated with sub-lethal
concentration of hexane extract of Falcaria vulgaris (A and C) after 48 hours’ exposure.
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