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ABSTRACT

The insecticidal activity of 29 wild plant extracts belonging to 13 families was determined against Aphis craccivora
Koch. Under laboratory conditions. The tested plants were subjected to extraction successively with petroleum ether,
chloroform, ethyl acetate then ethanol. Using petroleum ether in the first extraction step showed that 19 plant extracts
gave high toxic action against 4. craccivora with LCse values ranged from 0.182 mg/em® to 0.969 mg/eny’. Suaeda
vermiculata, Melia azedarach (Leaves), Atriplex semibaccaia and Halocnemon strobilaceum showed superior toXicity
with LCg values 0.182, 0.218, 0.231 and 0.231 mg/em’, respectively. In the second extraction step by using
chloroform, 18 plant extracts induced toxic effect against the tested insect with LCs, values ranged between 0.192 and
0.759 mg/cm®. In the third extraction step by using the ethyl acetate, 20 plant extracts showed higher toxicity towards
the tested plants with LCs, values ranged between 0.057 and 0.941 mg/cm? Atriplex semibaccata, Suaeda vermiculata,
Halocnemon strobilaceum and Suaeda fruticosa revealed high insecticidal activity with LCs, values 0.057, 0.104, 0.159
and 0.16]1 mg/cm’, respectively. Using ethanol in the fourth extraction step showed that 9 plant extracts gave high toxic
action against 4. eraccivora with LCse values ranged from 0.275 to 0.933 mg/em®. Atriplex semibaceata, Suaeda
vermiculata, Suaeda fruticosa and Pergularia tomentosa induced toxic effect with LCs’s 0.275, 0.338, 0.424 and 0.634
mg/cm’, respectively.
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INTRODUCTION

The development of agriculture brought the phenomenon of increases in the populations of pests and
diseases and competition for food. Although synthetic organic pesticides appeared to provide a solution to
the problems of pest control, it has become apparent that repeated application of pesticides can be an
inadequate method of control.

The development of pest resistance and problems of environmental pollution have accompanied excessive
reliance on pesticides. Such environmental problems have focused increased interest on pesticides occurring
naturally in plants. 1deally these new types of pest control agents should be active against limited number of
species including specific target organisms. Such agents consider as biodegradable to non-toxic products and
can be suitable for use in programs of integrated pest management.

Use of natural botanical pesticides in an agro-ecosystem is now emerging as one of the prime means to
protect crops against pests and to reduce the environment from pesticidal pollution, which is now a global
problem. Botanical pesticides possess an array of properties including pesticidal activity, repellency to pests
and antifeedancy (Prakash and Rao 1986, 1987 and 1995; Prakash et al., 1987, 1989 and 1990 and Omara
1997).

Some of these indigenous resources have been in use for over a century to minimize losses due to pests
and disease in agricultural production (Prakash et a/., 1990; Parmar and Devakumar, 1993; Puttarudriah and
Bhatia 1995).

The aim of this study was to determine the insecticidal activity of different wild plant extracts against
Aphis craccivora under laboratory conditions.

MATERIALS AND METHODS

Tested plants

29 wild plants free from insecticidal contamination were used in the present study according to published
data (Mahasneha e al., 1996) in concern of their bioactivity against harmful pests. These plants were
collected from different areas in Sinai and El-Amryia region west north Delta, Egypt. The wild plants used
belong to ditferent families and species are illustrated in Table (1).



Table (1): Identification of ¢ollected wild plants used for extract preparation.

Family Plants Localities Extracted parts
Chenopodiaceae
Arthrocnemon glaucum El-Amrvia Whole plant
Atriplex halimus El-Amryia Whole plant
Atriplex nummularia El-Amryia Whole plant
Atriplex semibaccata El-Amryia Whole pilant
Chenopodium morale Sinai Whole plant
Hamada elegens Sinai Whole plant
" Halocnemon strobilaceum Sinai Whole plant
Suaeda vermiculata El-Amryia Whole plant
Suaeda fruticosa El-Amryia Whole plant
Compositac
Inula crithnoides El-Amryia Leaves and stem
Jasonia montana Sinai Whole plant
Conyza dioscoridis Lake beach Whole plant
Asclepiadaceae
Pergularia tomentosa Sinai Whole plant
Solenostema argel Sinai Whole plant
Polygonaceae
Emix spinosus El-Amryia Whole plant
Rumex dentatus El-Amryia Whole plant
Labiatae
Mentha longifolia Lake beach Whole plant
Stachys acgyptiaca Sinai Whole plant
Melaiaceae
Melia azedarach (Leaves) Leaves
Melia azedarach (Seeds) El-Kanater Seeds
Solunaceae
Abrus precatorias Market Seeds
Hyoscyamus muticus Sinai Whole plant
Zypophyllaceae
Peganum harmala Sinai Whole plant
Zyegophyllum album Sinat Whole plant
Concifera
| Morettia dhilaena L Sinat Whole plant
Plumbaginaceae
| Limoniastrum moropetlum T El-Amryia Whole plant
Scrophuiariaceae
| Verbascum sinuatum 1 Sinai Whole plant
Tamaraciaceae
Wamarix nifotica L Sinai Leaves and stem

Preparation of plant samples and extraction

Samples of the collected plants were left to dry for 2 weeks in the laboratory. Dried plants were ground
using an electric mill, sieved and kept for extraction.

Plant extracts were prepared according to the method adopted by Afifi er al, (1988) with some
modifications. Samples of 200 gm each of powdered plant materials were successively extracted with
organic solvents of increasing polarities, petroleum ether, chloroform, ethyl acetate and ethanol 95 %,
respectively. Petroleum ether was used first where samples (each of 200 gm) of the dried plant material were
soaked in 1000 mi solvent and kept for 48 hrs under laboratory conditions. The mixtures were mechanically
shaken for 6 hrs. The extracts were then filtered over anhydrous sodium sulfate and petroleum ether was
evaporated under reduced pressure using a rotary evaporator to dryness. The resulting crude extracts were
weighted and kept in deep freezer until evaluation. The residual powders were allowed to dry before starting
the successive extractions. For each experimental solvent the same procedure was used.
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Tested insect

The present study was carried out to study the toxicity of plant extracts against the Cowpea aphid, Aphis
craccivora Koch.

Lab strain of the black bean aphid, 4. craccivora was obtained from the Economic Entomology and
Pesticides Department, Faculty of Agriculture, Cairo University at Giza, Egypt. The aphids were cultured
according to the following technique:

Faba bean, Vicia faba sceds were planted in plastic pots (12-cm diameter) at the rate of 6 — 7 seeds per
pot. These pots were placed under a muslin cage to provide good sunlight and to keep plants away from any
insect infestation. Afier seedlings reached about 10 c¢m, long the plants were taken to the laboratory and
covered by cage to prevent contamination with other pest population. Infested leaves of 4. craccivora were
transferred to these plants and left them to reproduce under laboratory conditions of 25+ 5 °C and 70+ 5 %
R.H. the colony was supplied with fresh faba bean plants from time to time according to necessity.

The insecticidal activity of different wild plant extracts

The same solvent, which used in the extraction, was used to dilute each of the crude extract. Series of
concentrations for each of the tested extracts were prepared and investigated against A. craccivora using
residue film technique.

A known volume of all tested concentrations was evenly spread at the bottom of Petri dishes surface 7 cm
in diameter and kept until dryness. Several concentrations for each solvent extract were used and each one
was replicated four times. After complete dryness of the film, number of adults were placed in each of the
treated Petri dishes, covered and kept at room temperature for 24 hours then percent mortality was
calculated. Control was prepared with the solvent only.

Statistical analysis and Toxicity lines _

All figures obtained with different tests were subjected to statistical analysis to evaluate the relative
efficiency of tested plant extracts as insecticides. In the present investigation all percent mortalities were
corrected for the natural mortality according to Abbott’s formula (1925). Mortality curves (LC-P Lines) were
drawn on probity logarithmic graph papers according to the method developed by Finney (1952).

RESULTS AND DISCUSSION

The toxicity of 116 solvent extracts obtained from different wild plants was evaluated against Aphis
craccivora Koch. using residual film technique. The LCsy and LCys valies were plotted and tabulated in
Tables (2, 3, 4 and 5), with their corresponding slopes, toxicity index and the relative potencies. The data
will be discussed depending on the type of solvent as follows:

Petroleum ether extracts

The results in Table (2) show the efficiency of the tested plant petroleum ecther extracts against Aphis
craccivora, The extract of Suaeda vermiculata extract was the most effective at the LCso level whereas that
of Tamarix nilotica was the least one. |

On basis of the different criteria used (i.e., LCsp and LCys, toxicity index and relative potency), the tested
plant extracts could be classified into three categories. The first category contained 19 plant extracts that
induced high toxic action (LCs’s ranged from 0.182 to 0.969 mg/cm?). Starting with Swaeda vermiculata,
which gave the highest effect against Aphis craccivora with LCsy 0.182 mg/ecm” followed descendingly by
Melia Azedarach (Leaves) (0.218), Arriplex semibaccata, (0.231), Halocnemon strobilaceum, (0.231),
Morettia philaena (0.275), Chenopodium morale (0.286), Nitraria retusa (0.301), Suaeda fruticosa (0.374),
Atriplex numularia (0.436), Arthrocnemon gloucum (0.450), Verbascum sinuatum (0.513), Hyoscyamus
muticus (0.541), Rumex dentatus (0.541), Stachys aegyptiaca (0.657), Mentha longifolia (0.678), Conyza
dioscoridis (0.704), Atriplex halimus (0.824), Pergularia tomentosa (0.882), and then Melia ezedarach
(Seeds) (0.969).

As shown in Table (2) the toxicity indexes of such extracts at LCs, were 83.33, 78.64, 78.64, 66.05,
63.65, 60.35, 48.61, 41.71, 40.47, 35.45, 33.65, 33.65, 27.67, 26.82, 25.83, 22.08, 20.63 and 18.77 as toxic
as the petroleum ether extract of Suaeda vermiculata 1 LCsp, respectively. The toxicity index of the other
plant extracts was ranged between 16.56 and 2.84 %.

The second category included seven plants that gave considerable toxic effect against the test insect.
These plant extracts could be arranged according to their LCsy’s in the following descending order;
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Table (2): Toxicity of different petrolecum cther plant extracts to Aphis craccivora using residual film

technique. ‘
Plant LCs mg/em® | LCymg/em® | Slope *Index | ** No of Folds

Suaeda vermiculata 0.182 : 1.356 1.88 100.00 35.15
Melia azedarach (Leaves) 0.218 1.273 2.15 83.33 29.90
Atriplex semibaccata 0.231 4.002 1.33 78.64 27.64
Halocnemon strobilacenm 0.231 2.884 1.50 78.64 27.64
Morettia philaena 0.275 1.109 2.73 66.05 2322
Chenopodium morale 0.286 2.624 1.74 63.65 2237
Nitraria retusa 0.301 3.532 1.53 - 60.35 21.21
Suaeda fruticosa 0.374 0.925 4.19 48.61 17.09
Atriplex nummularia 0.436 17.750 1.02 41.71 14.66
Arthrocnemon glaucum 0.450 1.686 2.87 40.47 14.22
Verbascum sinuatum 0.513 2.204 2.60 35.45 12.46
Hyoscyamus muticus 0.541 2.053 2.83 33.65 11.83
Rumex dentatus 0.541 17.773 1.47 33.65 11.83
Stachys aegyptiaca 0.657 3.144 242 27.67 9.73
Mentha longifolia 0.678 3.950 2.14 26.82 943
Conyza dioscoridis 0.704 3.040 2.58 25.83 9.08
Atriplex halimus 0.824 6.106 1.89 22.08 7.76
Pergularia tomentosa 0.882 11.823 1.46 20.63 7.25
Melia azedarach (Seeds) 0.969 4.547 245 18.77 6.60
Limoniastrum moropetium 1.098 6.781 2.08 16.56 5.82
Abrus precatorias 1.525 6.314 2.66 11.93 4,19
Jasonia montana 1.552 23.100 1.40 11.72 4.12
Zygophyilum album 1.568 24.236 1.38 11.60 4.08
Solenostema argel 1.637 12.473 1.86 11.11 391
Hamada elegens 1.871 34.300 1.31 9.72 342
Inula crithnoides 1,881 41.159 1.23 9.67 3.40
Emix spinosus 2.624 27.933 1.60 6.93 2.44
Peganum harmala 4236 80.880 1.28 4.29 1.51
Tamarix nilotica 6.394 47.693 1.48 2.84 i

* = Toxicity index compared with Suaeda vermiculata
** =Number of folds compared with Tamarix nilotica

Limoniastrum moropetium (1.098), Abrus precatorias (1.525), Jasonia montana (1.552), Zygophyllum album
(1.568), Solenostema argel (1.637), Hamada elegens (1.871), and fnula crithnoides (1.881).

The third category contained Emix spinosus, Peganum harmala and Tamarix nilotica that revealed an
intermediate toxic action against Aphis craccivora with LCs; 2.624, 4.236 and 6.394 mg/cm’, respectively.
Chloroform extracts

The data given in Table (3) elucidate the efficacy of the tested plant chloroform extracts against Aphis
craccivora. It is evident that Limoniastrum moroperlum was 16.08 times as toxic as that of Pergularia
tomentosa at the LC50 level.Based on the different previously mentioned criteria, the 29 tested plant
chloroform extracts could be divided only into two groups. The first group revealed high insecticidal activity
to craccivora (LCsy’s ranged from 0.192 to 0.759 mg/cm?). The descending order of toxicity of this group of
plant extracts at 1.Csy was of L. moropetlum, S. vermiculata, A. semibaccata, T.nilotica, V. sinuatum, 1.
crithnoides,S. fruticosa, A. numularia, A. gloucum, C. morale, P. harmala, R. dentatus, A. halimus, M.
philaena E. spinosus, A. precatorias, H. elegens and H. muticus. The respective values of LCs's were 0.192,
0.244, 0.249, 0.260, 0.306, 0.334, 0.364, 0.366, 0.420, 0.435, 0.447, 0.455, 0.467, 0.483, 0.494, 0.499, 0.759
and 0.759 mg/cm’, respectively.

The second group represents 11 plant extracts that showed insecticidal activity against the tested insect.
The efficiency of such extracts at L.Csq could be arranged descendingly as follows: S. aegyptiaca (1.006),
C. dioscoridis (1.167), M. azedrach (Seeds) (1.304), M. azedrach (Leaves) (1.406), H. strobilaceum (1.544),
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Table (3): Toxicity of different chloroform plant extracts to Aphis craccivora using residual film

technique
Plant LCy mg:’(:mz LCopmg/em? Slope * Index ** No of Folds

Limoniastrian moropetium 0.192 1.663 1.75 100.00 16.08
Suaeda vermiculata - 0.244 1.037 2.60 78.71 12,66
Atriplex semibaccata 0.249 1.158 2.46 77.11 12.40
Tamarix nilotica 0.260 1.325 2.41 74.02 11.90
Verbascum sinuatum 0,306 0.300 1.88 62.93 10.12
Inula crithnoides 0.334 7.484 1.22 57.51 9.25
Suaeda fruticosa 0.364 2.527 1.94 52.86 8.50
Atriplex nummularia 0.366 1.359 2,88 52.53 8.45
Arthrocnemon glaucum 0.420 1.400 3.15 45.75 7.36
Chenopodium morale 0.435 1.787 2.67 44.17 7.10
Peganum harmala 0.447 2337 2.29 43.02 6.92
Rumex dentatus 0.455 1.790 2.76 42.29 6.80
Atriplex halimus 0.467 1.385 2.36 41.21 6.63
Morettia philaena 0.483 1.923 2.73 39.79 6.40
Emix spinosus 0.494 3.794 1.87 3895 |, 6.26
Abrus precatorias 0.499 3.092 2.07 38.54 6.20
Hamada elegens 0.759 6.188 1.80 25.35 4.08
Hyoscyamus muticus 1.759 2.339 3.39 25.35 4.08
Stachys aegyptiaca 1.006 5.925 2.13 19.12 3.07
Conyza dioscoridis 1,167 5.275 2.51 16.48 2,65
Melia azedarach (Secds) 1.304 3.612 3.71 14.74 2.37
Melia azedarach (Leaves) 1.406 7.224 3.31 13.68 2.20
Halocremon strobilaceum 1.544 10.519 1.96 12.46 2.00
Nitraria retusa 7 1.707 11.693 1.97 " 11.26 1.81
Jasonia montana 2,271 10.965 2.40 8.47 1.36
Zygophyllum album 2277 17,981 1.83 8.45 1.35
Mentha longifolia 2.858 58.387 1.26 6.73 1.08
Solenostema argel - 3.040 30.142 1.66 6.33 1.02
Pergularia tomentosa 3.092 82.137 1.56 6.22 1

* = Index compared with Limoniastrum meoropetlum
** =Number of folds compared with Pergularia tomentosa

N. retusa (1.707), J. montana (2.271), Z album (2.277), M. longifolia (2.858), §. argel (3.040) and
P. tomentosa (3.092}.

Ethyl acetate extracts

On basis of the various criteria used, the 29 plant extracts could be classified into three groups. The first
group represents 20 plants that exhibited potent activity against A. craccivora (LCs, values ranged between
0.057 and 0.941 mg/cm’). The descending order of effectiveness of such extracts at 1.Cs, was as follows:
A. semibaccata, S. vermiculata, H. strobilaceum, S. fruticosa, 1 crithnoides, T. nilotica, R. dentatus,
A halimus. M. azedrachta (Seeds), E. spinosus, M. philaena, C. morale, V. sinuatum, A. numularia,
P. tomentosa, M. longifolia, A. gloucum, A. precatorias, S. aegyptiaca and L. moropetlum (Table 4).

Regarding the toxicity index, it is evident that at LCs level, S. vermiculata extract was 55.05 % as toxic
as A. semibaccata. The toxicity of other plants was ranged from 6.08 to 36.09 %. As shown in Table {4},
A. semibaccata was the most potent extract (100%) and it was 87.22 times as toxic as that of H. elegens
extract.

The second category contained six plants that caused considerable toxic effect towards the test insect.
These plants could be arranged according to their LCs’s in the following descending order; P. harmala
(1.282), N. retusa (1.369), S. argel (1.380), H. muticus (1.637), M. azedrach (Leaves) (1.876) and
J. montana (1.986).
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Table (4): Toxicity of different ethyl acetate plant extracts to Aphis craccivora vsing residual film

technique
Plant LCsymg/em’ | LCyymg/em® | Slope | * Index | ** No of Folds

Atriplex semibaccata 0.057 1.523 1.16 |- 100.00 87.22
Sugeda vermiculata 0.104 0.470 2.42 55.05 48.02
Hdlocrnemon strobilaceum 0.159 1.845 1.54 36.09 31.48
Suaeda fruticosa 0.161 1.338 1.79 35.51 30.97
Inula crithnoides 0.206 2.884 1.43 27.83 24.28
Tamarix nilotica 0.231 2.884 1.50 24.73 21.57
Rumex dentatus 0.262 0.959 2.92 21.80 19.01
Arriplex halimus 0.268 1.575 2.14 21.38 18.64
Melia azedrach (Seeds) 0.296 1.336 2.51 19.31 16.84
Emix spinosus 0.327 5.015 1.39 17.47 15.34
Morettia philgena 0.382 1.742 251 14.97 13.06
Chenopodium morale 0.418 1.512 2.95 13.67 .11.92
Verbascum sinuatum 0.446 2.754 2.08 12.81 11.18
Atriplex nummularia 0.598 2.702 2,51 9.57 8.35
Pergularia tomentosa 0.598 3.534 2.17 9.57 835
Mentha longifolia 0.624 1.793 3.60 9.17 8.00
Arthrocnemon glaucum 0.676 5.249 1.84 | 847 - 7.38
Abrus precatorias 0.683 7.587 1.57 8.37 7.30
Stachys aegyptiaca 0.871 3.248 2.87 6.57 5.73
Limoniastrum moropetium 0.941 4.236 1.75 6.08 3.30
Peganum havrmala ' 1.282 5.015 2.77 4.46 3.89
Nitravia retusa 1.369 10.654 1.85 4.18 3.64
Solenostema argel - 1.380 4.339 3.30 4.14 3.61
Hyoscyamus muticus 1,637 5431 3.16 3.49% 3.05
Melia azedarach (Leaves) 1.876 14.889 1.83 3.05 2.66
Jasonia montana 1.986 4.703 4.38 2.88 2.51
Zygophyllum album 2,599 36.248 1.44 2.20 1.92
Conyza dioscoridis C 3456 24711 1.93 1.66 1.43
Hamada elegens 4.989 68.365 1.44 1.15 1.00

* = Toxicity index compared with A#riplex semibaccata
** =Number of folds compared with Hamada elegens

The third one includes Z. a/bum, C. dioscoridis and H. elegens that gave moderate toxic effect towards
the test insect with LCsy 2.599, 3.456 and 4.989 mg/cm2, respectively (Table 4). Their toxicity indexes were
2.20, 1.66 and 1.15 %, respectively.

Ethanol extracts

According to the toxicity parameters used, the 29 plant extracts could be classified into three groups. The
first group contained nine plants that revealed high toxic effect (LCs, values ranged from 0.275 to 0.933
mg/em”). The descending order of their efficacy at LCso Was of 4. semibaccata, S. vermiculata, S. Sruticosa,
P. tomentosa, R. dentatus, V. sinuatum, M. azedrachta (Seeds), S. argel and Z. album (Table 5).

The second group of the tested extracts represents 17 plant that proved satisfactory toxic action towards
the aphid (LCs, values varied from 1.052 to 2.650 mg/cm®). Such plant extracts could be arranged according
to their L.Cso level in the following descending order M. philaena, H. elegens, S. aegyptiaca, H. muticus,
J. montana, P. harmala, C. morale, L. moropetium, M. longifolia, N. retusa, C. dioscoridis, M. azedrachta
(Leaves), /. crithnoides, H. strobilaceum, A. halimus, A. precatorias and 4. gloucum.

The third category indicated 7. nilotica, E. spinosus and A. numularia that showed intermediate activity
against A. craccivora with LCsy 4.287, 6.496 and 10.680 mg/cm”. Their toxicity indexes were 6.42, 4.24 and
2.58 %, respectively (Table 3).
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‘Table (5): Toxicity of different ethano! plant extracts to Aphis craccivora using residual film technique

Plant LCsymg/em’ | 1.Cyymg/em® | Slope | *Index | ** No of Folds

Atriplex semibaccata 0.275 2.754 1.65 -100.00 38.78
Suaeda vermiculata 0.338 1.221 2.93 81.53 31.62
Suaeda fruticosa 0.424 1.905 2.51 65.01 25.21
Pergularia tomentosa 0.634 2.079 3.18 42,44 16.84
Rumex dentatus 0.650 2.154 3.16 4240 16.44
Verbascum sinuatum 0.746 6.132 1.80 36.92 14.32
Melia azedarach (Seeds) 0.834 2.910 3.03 33.02 12.80
Solenostema argel 0.912 3.612 2.74 30.19 11.71
Zygophyllum album 0.933 8.575 1.7 29.52 11.45
Morettia philaena 1,052 5.639 2.25 26,17 10.15
Hamada elegens 1.055 4.184 2.75 26.10 10.12
Stachys aegypriaca 1.102 5.665 2.43 25.00 9.69
Hyoscyamus puticus 1.242 4.859 2.77 22.17 8.60
Jasonia montana , 1.283 5.249 2.69 21.64 8.32
Peganum harmala 1.300 5.795 2.55 21.18 8.22
Chenopodium morale 1.349 5.951 1.55 20.42 7.92
Limoniastrum moropetlum 1.367 19.230 1.47 20.15 7.81
Mentha longifolia 1.385 3.274 4.37 19.88 7.7
Nitraria retusa 1.624 16.266 1.64 16.96 6.58
Conyza dioscoridis 1.635 4.106 4.10 16.84 6.53
Melia azedarach (Leaves) 2.097 7.406 2.99 13.13 5.09
Inula crithnoides 2.365 9.069 2.81 11.65 4.53
Halocnemon strobilaceum 2.479 28.193 1.56 11.11 4.3]
Atriplex halimus 2.536 9.796 2.80 10.86 4.21
Abrus precatorias 2.541 21.879 1.76 10.84 4.20
Arthrocnemon glaucum 2.650 6.106 4.57 10.39 4.03
Tamarix nilotica 4.287 34.326 1.82 6.42 2.49
Emix spinnsus 6.496 29.259 2.52 4.24 1.64
Atriplex numularia 10.680 79.668 1.89 . 2.58 1

*= Index compared with Atriplex semibaccata
**=Number of folds compared with Atriplex numularia

Reviewing the aforementioned results, it could be concluded that, using petroleum ether in the first
extraction step showed that 19 plant extracts gave high toxic action against 4. craccivora with L.Cs, values
ranged from 0.182 to 0.969 rng/c:m2 (Table 2). S. vermiculata, M. azedrach (leaves), A. semibaccata and
H. strobilaceum showed superior toxicity. El-Bolok er al., (1989) indicated that Spinacia oleracea petroleum
ether extract was slightly more effective than chloroform extract against Agrotis ipsilon larvae, Petroleum
ether extract of Atriplex halimus showed strongly aphicidal activity against A. gossypii (El-Goagary, 1998).
In the second extraction step by using chloroform, 18 plant extracts induced toxic effect against the tested
insect with LCsy values ranged from 0.192 to 0.759 mg/cm” (Table 3). Some chloroform plant extracts
exhibited a higher toxicity than petroleum ether extracts. This finding may be due to the polar activity of this
solvent which leads to the elution of some polar active ingredients e.g. fatty acids and their esters. These
extracts were L. moroptium, A. numularia, A. gloucum, A. precatorias and H. elegans. In the third extraction
step by using the ethyl acetate, 20 plant extracts showed higher toxicity towards the tested insect pest with
LCs, values ranged from 0,057 to 0.941 mg/cm® (Table 4). 4. semibaccata, S. vermiculata, H. strobilaceum
and §. fruticosa showed superior toxicity. The potency of ethyl acetate plant cxtracts was reported by:
Guirguis ef al., (1989) against aphid species, Hosh et al., (1997) towards Tribolium castaneum and Sitophilus
zeamais; Guirguis et al., (1991); Chen et al., (2000) and Rocl, et al., {2000) against Spodoptera species. In
the fourth extraction step with ethanol, it was shown that 9 plant extracts gave high toxic action against
A. eraccivora with LCsy values tanged from 0.275 to 0933 mg/em’ (Table 4). 4. semibaccata,
S. vermiculata, S. fruticosa and P. tomentosa induced toxic effect. Stein and Klingauf (1990) tested the
cfficiency of 13 different plant species of tropics and subtropics for their insecticidal properties towards
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Mvzus persicae. They found that all ethanol extracts had an efficacy between 60 — 1060 % mortality against
the tested insect pest. '

Omara et al., (1997) studied the effect of aqueous Neem sced kernel powder extract (ANSKPE) in
concentrations 2, 3 and 4 % crude extract and Neem Azal-F in concentrations of 25, 50 and 100 ppm active
ingredient (Azadirachtin) on A. craccivora infesting broad bean plants under field conditions. They
concluded that both neem forms affected significantly the mean numbers of the pest and Neem Azal-F
reduced the numbers of this pest clearer than those of ANSKPE.

Ethyl acetate extracts of A. semibaccata, S. vermiculata and S. fruticosa showed superior toxicity with
LCs’s 0.057, 0.104 and 0.161 mg/em’, respectively (Table 3). In comparison with the ethanol extracts, the
same plants showed lower toxicities against the tested insect with LCso values 0.275, 0338 and
0.424 mg/cm?, respectively. This is duc to the lake of active ingredients eluted by the ethanol. The solvent
related in polarity but prior to ethanol, e.g. ethyl acetate and chloroform, successively cluted the toxic
constituents of such extracts. ‘

As concluded, among 116 solvent tested plant extracts, it can be noticed that the cthyl acetate extracts of
Atriplex semibaccata, Suaeda vermiculata and Halocnemon strobilaceum gave the most toxic effect against
A. craccivora. These extracts were subjected to chemical analysis, further fractionation, separation and
finally identification of their biologically active components, which seem to be responsible for such toxicity.
Data will be published afterwards.
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