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' Oviposition deterrency
2 Relative Median Potency
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Table 1- Ovicidal activity of F. vulgaris and A. graveolens extracts on 24 hours old eggs of PTM.

LCo @/h LCso @/h LCuo@/h x* Parameters Extract Plant
* Slope #se g
CI*) Ch Ch 2 (o,las) (LS)
daf  y
25 Hexane
29.28 0.21
(12.73-153.7) (41??67) (005043 120022 099 5 0234 (01;%) F. vulgaris
(32.79 (3.38 0.34 Ethyl acetate (Lmloide)
16.03- 1.94- : 1.29+027 099 4 0.13 .
- (ol Lsl)
154.53) 539)  (005:0.79) el
Hexane
28.8 2.12 0.15
(9.94-441.77)  (1L26-4.6) (0.02-0.35) L13%0.26 099 4 014 (51;5a) A graveolens
(16.50- (1.52- (0.012- 1.06+0.26 096 4 0.58 (Sl 1)
620.37) 5.20) 0.48) §

Confidence limits 95%*
720 oledol sga5*

d:ﬁ)w ) J}‘ o 6\#})& 2 u,a;‘, w‘bs_d& 6&:)\.@9 ‘;'.;.‘»JS Q‘;‘ -y J}.\:’-
Table 2- Fumigants toxicity of F. vulgaris and A. graveolens extracts on 1% larval instars of PTM.

LCoo /b LCso @/ LCio /b x* Parameters Extract Plant
cl cl cl Slope se (o)) L)
Ch Ch Ch P odf g ) :
Hexane
65.88 5.59 0.47
(30.07-491.76)  (2.33-9.63)  (0.02-140) L197*029 097 4 0.5 (51552) F. vulgaris
Ethyl acetate (Lol <ike)
20513 1343 0.87 108:020 1 6 017 S
(96.40-874.04)  (6.66-22.92)  (0.11-2.37) (ol J51)
365.04 Hexane
26.40 1.91
165.15- 1124024 098 5 069 e
505 +33) (12.69-45.32)  (0.18-5.29) @) A graveolens
(gg;gg 80.59 (?gg 1322025 099 5 09 TV acetae b
- - +
' - : 9220, : : Sl L
5330.81) (496113562)  [go (Sl L1

Lo gosbas b anslin 53 ow) p 3590 Lo las (omd s4be Canw 9 JI —ChlE b gl bl jen Y J o
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Table 3- Concentration-response lines parallelism and relative median potency of extracts in comparison with
reference extract.

Relative toxicity

Parallelism test

(Lo Coons) (bl o 3 3031)

Confidence limits 95% Extract (E) Reference? Toxicity
(780 Oluod! 554) Expected Parallelism® e (e,lae) (L) (Cgoms)
Upper Lower (o5 3,51 ) (pbwl o) P (df=1)

(YW (b

Hexane E. of F. vulgaris
1.65 0.38 0.83 + 085 0.04 (wls ks u—*"ﬁ olas) s 3
3
129 001 062 . 066 010 Ethyl acetate E. of F. vulgaris l; g \\2 Ovicidal
- - - - - (ols e Skl J31 g0 ,Las) g g = (5 29)
Ethyl acetate E. of A. graveolens T< %
1.62 0.28 0.77 + 085 0.04 (b5 Gl 31 g0 ,Las) N>
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0.90 0.12 0.39 + 0.78  0.08 (il e ol 1 (50 ,La0) . :;
Hexane E. of A. graveolens w'g A Fumigant
0.56 0.04 0.21 + 0.85 0.03 (5 uil;.ﬁn oobas) % %’ =y (%)
Ethyl acetate E. of F. vulgaris 3—_'5 w %
0.25 0.01 0.07 + 073 012 (b5 Gl 31 g0 ,Las) jﬂ

a The reference for comparison is the extract with the highest toxicity.
b Positive in parallelism test, explain the statistically non-signification in concentration-response lines. If the lines are

parallel, the relative median potency is computable.

¢ The amount of expected relative median potency closer to 1 explain the similarity in toxicity and the relative median

potency is closer to reference extract in toxicity properties.
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Table 4-Comparing effects of different concentration of F. vulgaris and A. graveolens extracts on oviposition
deterrence of potato tuber moth.

A. graveolens F. vulgaris
(g3 ,5) (ewlsile)
Concentration Concentration . Extract
+se) -
Prob. 2 g/ OD #sei Prob. 2 g/l OD#sel  (, Las)
20.93 10 97+ 152 ab 11.39 10 86.9+ 3.67 a-d
12.33 25 89.33+ 0.66 a-d 8.23 25 8333+38ae £ 3
X =
ns ns L
0.55 0.625 68.66::3.666f 3.82 0.625 7638+ 605cf T O
77.93 C 67.17 ‘c
25 10 100+00a 25 10 100400 a
Q
g2
25 25 100-+00a 15.58 25 93.34+334ac B &
ns ; 3
25 0.625 100+00a 340 0.625 80+5.76b-e £
L
225 o 116.38 C
1111 10 89.85+3.83a-d 19.14 10 96.67+ 1.67ab
459 25 6045.77fg 11.81 25 83.34+88lae £ 3
=
ns ns fod
0.05 0.625 44.45+4.01g 156 0.625 73.3446.93dF S 2
32.64 Cc 82.11 C

“C-*Negative control, ns: non-significant, *, *** and **** explain significant level in 0.05, 0.01 and 0.001 percent.
""OD: Oviposition deterrence percentage (The same letters explain non-significant level in 0.01).
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Figure 1-Comparing mean oviposition rate of PTM in the presence of different concentrations of F. vulgaris and
A. graveolens extracts with controls (The amounts in charts, explains percent of total oviposition).
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Abstract

Extracts of some plants could be used as botanical pesticides because of their lethal effects, repellency and
antifeedant activity on insect pests. In this study, bioactivities of different extracts of two plant species, the
sickleweed Falcaria vulgaris Bernh and the celery Apium graveolens L., (both belonging to the Apiaceae
family) were evaluated against the potato tuber moth (PTM) Phthorimaea operculella (Zeller, 1873). Insects
were reared in controlled conditions at 26+2°C, a photoperiod of 16:8 (L: D) h and 50£5% RH, on potato
tubers. Foliage of plants were washed by distilled water, and air-dried in shadow. Extraction was carried out
by maceration method using hexane, ethyl acetate and methanol as solvents of different polarity, respectively.
Ovicidal activity, lethal toxicity against 1** instars and oviposition deterrency of extracts were investigated.
The median lethal concentration (LCso) of hexane and ethyl acetate extracts of F. vulgaris against one-day old
eggs of PTM was estimated as 2.5 and 3.38 g/, respectively. Also, the same extracts of A. graveolens showed
ovicidal activity at concentration rates of 2.12 and 2.81 g/l, respectively. Inhalation toxicity of hexane and
ethyl acetate extracts of F. vulgaris with LCso estimated values of 5.59 and 13.43 mg/l was significantly more
than other extracts. Methanol extracts of both plants showed neither ovicidal nor inhalation toxicity. Ethyl
acetate, hexane and methanol extracts of both plants showed effective oviposition deterrency against adults of
PTM. Ethyl acetate extract of A. graveolens and F. vulgaris showed 100% and more than 80% oviposition
deterrency respectively. Considerable toxicity and oviposition deterrency of both plant extracts detected in this
study show their potential as a control agent in PTM management programs.

Keywords: Ethyl acetate, Hexane, Inhalation toxicity, Methanol, Ovicidal activity



