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Abstract

Dust powder formulations were prepared for the following plant
parts directly as plant powders and for their extracts with ethanol, using
talc and mosaic as diluents for preparing dusts. The plant parts were :
leaves of shih (Artemisia cina), gum of sorrel (Rumex vesicarius) and
seeds of kalakh (Ferula communis). The locally prepared dusts were eval-
uated against adults, eggs and the offspring of C.maculatus that infested
cowpea seeds. Results obtained proved that dusts of plant extracts
were faster and much more efficient than dusts of normal plant powders
either in their initial or residual effect after 3 months of treatment. Dust
of sorrel ext./mosaic was the most efficient dust against adults, eggs
and the offspring of C.maculatus followed by sorrel ext./talc, kalakh
ext./talc and shih ext./talc.

INTRODUCTION

Excessive reliance on pesticides has been accompanied by the development of
several problems such as development of resistance and problems of environmental
pollution. Thus, there is a continuing need for new pesticides harmless to the envi-
ronment to replace conventional hazardous insecticides.

Accordingly, during the last two decades large numbers of plants have been
screened for their biologically active chemicals exhibiting diverse effects on insects
such as antifeedant effect (Goyal et al., 1971), toxic effect (Legunes, 1990), inhibi-
tion of respiration (Lewis et al., 1993) and reproduction retardation (Tanzubi and
McCaffery, 1990). The admixture of wood ashes, products derived from plants,
various inert dusts (Asran, 1982) and formulations with grains and seeds is carried
out in many countries. These methods appear to rely for its effectiveness upon the
fact that materials are either sorptive or abrasive agents which have the ability to
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absorb oriented wax molecules resting on the tanned protein of the insect epicuticle,
and they promote the rapid loss of body moisture of insects infesting the grain and
cause their death by desiccation.

The aim of this present study is to determine the efficiency of some plant ex-
tracts against the cowpea weevil, Callosobruchus maculatus F., which is considered

a serious pest of cowpea seeds.

Natural agents, such as these suitable plants, have the advantages of efficien-
cy, low cost, reduced chance of developing insect resistance to insecticides and low
health hazards for both appliers and consumers.

MATERIALS AND METHODS

Plants used

Arabic name English name Latin name Part used
Shih Wormwood Artemisia sp. Leaves
Heltate Sorrel . Rumex vesicarius Gum
Kalakh Giant fennel Ferula communis Seeds

Solvent : Ethyl alcohol
Diluents :

1. Talc powder (magnesium meta silicate) : It was supplied by El-Nasr Co. for
phosphate, Cairo. Talc have the following properties : pKa (surface activity value) >
1.5 <3.3, pH = 8.20 and particale size less than 40 microns (EL-Sisi, 1986).

2. Mosaic powder (calcium carbonate) : It was supplied by the Company of
Sandy Bricks, Cairo. Mosaic powder have the following properties : pKa > 3.3, pH =
7.80 and particale size less than 40 microns (EL-Sisi, 1986).

Extraction and formulation of the extracts as dust powders

Plant parts were dried, ground using laboratory grinder, extracted with the
polar solvent ethyl alcohol by adding 100 ml. solvent (ethyl alcohol) to 10 g of
ground plant parts then filtration after 3 days of adding the solvent and concentra-
tion of the extract to 50 ml. using rotary vacuum evaporator.

Dust powder formulations were prepared for both ground plant powder "by
mixing 10 g of plant powder with 90 g diluent (talc and mosaic)" and for extracted
plant powder using spray impregnation technique described by Furmidge (1972) by
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spraying 50 ml. of plant extract on 100 g diluent, then mixing well and sieving the
completely dried mixture through 74 micron sieve.

The following dust powder formulations were prepared :
1. Shih powder + talc as diluent (Shih p./talc) .
. Shih extract + talc as diluent (Shih ext./talc) .

. Shih extract + mosaic as diluent (Shih ext./mosaic) .

HAoWN

. Sorrel powder + talc (sorrel p./talc) .

. Sorrel powder + mosaic (sorrel p./mosaic) .

. Sorrel extract + talc (sorrel ext./talc) .

. Sorrel extract + mosaic (sorrel ext./mosaic) .

. Kalakh powder + talc (Kalakh p./talc).

© 0o N o un

. Kalakh powder + mosaic (Kalakh p./mosaic).
10 . Kalakh extract + talc (Kalakh ext./talc).

11. Kalakh extract + mosaic (Kalakh ext./mosaic).

o

Test insect : The cowpea beetle, Callosobruchus maculatus 1-2 days old were
obtained from laboratory culture on cowpea seeds.

Treatments : The calculated amount of each dust to give the required rate
of application (4%) was added to a quantity of 400 g. of seeds in glass jar and mixed
thoroughly for 10 min. to ensure even distribution. Each treated quantity was divid-
ed into two portions, of 200 g. each, to enable making 2 sets of tests, one was im-
mediately tested after treatment for the initial efficiency and the other was evalu-
ated after 3 months for residual efficiency using the same experimental set up.

In each test, the 200 g. portion of the treated seeds was divided into four
parts of 50 g each to make replicates for each test. The experimental unit was thus
50 g. of treated seeds to which 25 adults of the test insect were added in a plastic
tube (2 x 3 inch). and kept at constant conditions of 27°C and 65-70% R.H.

Mortality counts were recorded daily until all the insects died. Controls were
prepared in the same manner. It consisted of three types:

1. Untreated check
2 . Talc check

3 . Mosaic check
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Mortality percentages were corrected by Abbott's formula (1925).

Hatchability : To study the hatchability, 100 seeds each holding one egg
were grouped to four replicates, and were examined daily to determine the hatched
eggs.

Progeny : The number of offspring emerged from each tested group was es-
timated after eight weeks from the start of the treatment.

RESULTS AND DISCUSSION

1. Initial and residual effects of prepared dusts against adults of
C.maculatus

Results obtained in Table 1 could be summarized as follows:

a. All prepared dusts proved high initial and residual effects against adults of
C.maculatus although their residual effects slightly decreased than the initial mor-
tality percentages.

b. Dust formulations of plant extract showed faster effect than those of plant
powder in their initial and residual effects.

C. Dust powder formulations with mosaic as diluent gave faster effect after
one day of treatment than in the case of using talc as diluent but the insecticidal ef-
fect for dusts of the two diluents was either inverted or already the same after the
exposure period especially for the residual effect (3 months).

d. Complete mortality was obtained after three days with the extracts of the
three plants investigated, while powdered plants required 4-5 days exposure to ob-
tain complete Kkill.

e. Storage of powders for three months caused a loss in efficiency and none of
the examined preparations could produce 100% kill even after six days of exposure,
which leads to the conclusion that such preparations must be used fresh if it is
meant for initial kill.

The above results agree with Mahgoub (1987) who proved the insecticidal ef-

ficiency of some plant powders and ashes against adults of C.maculatus.

2. Effect of prepared dusts on some biological aspects of
C.maculatus
a. Hatchability percentage of eggs

Results shown in Table 2 indicated that dusts of plant extracts reduced egg



325

NATURAL PRODUCTS AGAINST C.MACULATUS

- = = - - - 0z 2l v b 2 309y paresnury

J1BSOP /" IXS
L9'v6 | 006 | 2988 | 0282 | 29°02 | SL°L9 - - ooL | oo'ge | 29'62 uyere -1 |
0056 | 2926 | €c98 | 0982 | €12 | €02€ - - oot | gete | seriz| orLsxe wieey -oL
00'ce | 0268 | 16's8 | 0908 | €15 | €61 | 0oL | 0o'€e | 0088 | 29w | 8L'99| oresow/d wieey -g
06'16 | 90's8 | 09708 | ogz9 | ooey | 00zi | ool | 0006 | 9968 | ££68 | 00'8S oleL/'d Wieey -g
06'c6 | 00°¢6 | 0216 | 00'L8 | 0082 | €9°8S - - 00L | 00706 | 2998 dlesow/ X (1105 -
00'26 | 29796 | 0096 | 0226 | €€'18 | 05°SS - - 0oL | 21'€6 | 00'b2| OlBL/IXS [MI0S -9
0c'68 | 0628 | 0g792 | 00769 | 29'€s | 00°2€ [ 00L | 29'v6 | 2988 | €0'LL | €0°SS| OlESOW/'d [94I0S -
29'16 | 0268 | 0258 | og6s | €c769 | 2922 | ooL | s£'s6 | zL'v8 | 0022 | 0S°bS dleL/'d [940S -4
1926 | 0206 | 0098 | 06'08 | 0522 | 00°69 - - 00L | 0006 | €9°68| olsOW/ X8 yus -g
29'26 | ogse | €c768 | 0088 | 29°02 | €€'8S - - ooL | sc68 | 2122 de1/IX8 YIS -7
0g'26 | 0096 | 29'€6 | 0g'L8 | £€'95 | 00°S2 - ool | os'e6 | 29758 | €£19 olel/'d yus -1

S S v € 2 ! S v € Z ! i
leniu| feny|

2.nsodxa 109sul JO SABP pauoilusawW Jaje || 95 1081100

Japmod IsnQ

"suejd SWIOS JO SUOIEBINWLIOY JUBIBYIP AQ pasned (*4) snignoew snyaniqosojed 40 ||| sebejusdiad paldaLio) “|3jge]



326

SANAA M. MAHGOUB AND A.G. EL-SISI

hatchability more than those of plant powders both in their initial and residual ef-
fects. Plant extracts mixed with mosaic powder as diluent gave the highest effect
(Shih ext./mosaic, sorrel ext./mosaic and kalakh ext./mosaic), followed by those
mixed with talc/powder (sorrel ext./talc, kalakh ext./talc and shih ext./talc). Re-
sidual effect of the tested dusts slightly decreased than initial mortality. This re-
sults well agreed with Iskander et al. (1995) for the same plant parts extracts pre-
pared as emulsifiable concentrates against eggs of Tetranychus arabicus.

Table 2. Effect of locally prepared dust powder formulations of some plants on the
hatchability of eggs and percentages of emerging of Callosobruchus macula-

tus (F.) (27°C and 65-70% R.H.).

Dust powder formula- Initial Initial

tion of % Egg % Adult % Egg % Adult

hatchability emergency | hatchability emergency

1- Shih P./Talc 81.09 36.20 85.89 67.30
2- Shih ext./Talc 57.00 9.36 64.80 39.60
3- Shih ext./Mosaic 28.00 0.00 33.30 15.20
4- Sorrel P./Talc 75.01 31.90 76.52 58.90
5- Sorrel P./Mosaic 75.00 23.20 76.26 54.60
6- Sorrel ext./Talc 46.08 3.50 48.75 10.90
7- Sorrel ext./Mosaic 33.67 0.00 36.09 0.00
8- Kalakh P./Talc 76.88 33.00 78.00 61.30
9- Kalakh P./Mosaic 66.67 18.90 69.00 49.10
10- Kalakh ext./Talc 54.06 4.22 54.88 28.10
11- Kalakh ext./Mosaid  42.00 0.00 42.44 0.00
Untreated check 93.55 96.70 91.05 96.90
F Value 33.26 26.85
L:SD: 4.78 3.56

b. Number of offspring

Tested dusts gave an observed reduction in the number of offspring which
emerged from treated seeds. It was evident that the efficiency of sorrel ext./
mosaic and kalakh ext./mosaic prevent emergence of offspring up to 3 months of
treatment followed by shih ext./mosaic which prevents emergence in initial, but re-
duced emergence of adults after 3 months of treatments. The other plant extract
dusts mixed with talc were less effective than plant powders. It was noticed that
there was a highly significant reduction effect between the emergence in the treat-
ments compared with untreated check. These results agree with Emara et al. (1994)
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who proved that shih, sorrel and red pepper have acaricidal effects against varroa
mites that infested bee colonies, also agree with El-Sisi and Badr (1995) who
proved that shih and other plant extracts reduced the populations of cotton leaf
worm, Spodoptera littoralis.

Finally, it could be concluded that dusts of plant extracts gave the fastest and
highest effect against adults, egg and reproduction of C.maculatus. Sorrel ext./
mosaic, shih ext./mosaic, kalakh ext./mosaic were efficient dusts followed by plant
extracts mixed with talc and plant powders mixed with mosaic or talc and it could
be recommended using of those dusts as one element of integrated pest management
for controlling this pest for their safety and economic considerations.
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