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Abstract. The mortality and effects on developmenta) stages of Culex pipiens, in lyophilized aqueous
extracts of local wild herbs (Fagonia cretica, Chrozophora verbascifolia, Heliotropium bacciferum,
Euryops arabicus, Rhazya stricta, Capparis spinosa, Calligonum comosum, Tribulus terrestris and
Artemisia judaica) were investigated in the laboratory. It was found that egg batchability was significantly
impaired, while emerging larvae suffered severe mortality in some extracts, Late instar larvae and pupae
were more telerant. However, at higher concentrations, significant larval mortality and decreased pupa-
tion were observed. Some of the herbs such as R. stricza and C. comosum may be promising in providing
an environmentally safe mean of mosquito control.

Introduction

In spite of the fact that synthetic organic pesticides appear to provide a solution to the
problems of pest control, it has become apparent that excessive reliance on their use
is challenged by health, environmental and economic concerns, and emergence of
pesticide resistant strains in many insect species in agriculture and in public health.
In this respect, it was reported an increase in the DD tolerance and dieldrin resis-
tance in mosquitoes [1, p.341]. Similar studies demonstrated that Culex pipiens had
resistance to DDT and dieldrin [2, p.731-744]. Numerous reports provided evidence
that strains in several mosquito species developed considerable resistance to com-
monly used insecticides [3-10]. The use of non-conventional insecticides (aromatic
sulphides, sulphoxides and sulphones) to avoid the development of resistance by
mosquitoes revealed that sulphone derivatives were more toxic than their corres-
ponding sulphide [11]. Numerous agents are currently being researched and exten-
sively tested in private and public laboratories as potential candidates for replace-

135



136 E.A. El-Hag et al.

ment of chemical control. There is great awareness for a need for new pesticides with
anew or different mode of action and/or improved effectiveness, or safety over those
currently in use, whose usefulness became limited. One approach to the control of
pests is the use of biodegradable natural plant compounds. Many of these plant prod-
ucts have been shown to possess properties that would make them efficient pest con-
trol tools [12].

Our goal is to evaluate the biological activity of several species of Saudi wild
herb-extracts as possible sources of botanical insecticides. These herbs are known to
have some biological activity as being poisonous to higher animals, e.g. rats [13], or
of medicinal importance where many of these herbs have been used by folk medicinal
practitioners. For example, Heliotropium bacciferum is used topically or internally
as a drink for scorpion bites; Rhazya stricta is used for the treatment of diabetes; Cal-
ligonum comosum is used as a decoction to treat toothache: Arternisia Judaica decoc-
tion is used to treat fevers as well as skin diseases [14). Capparis spinosa is used as a
decoction to treat arthritis [15], and Euryops arabicus has a diuretic activity [16).

Materials and Methods

Materials

Nine Saudi wild herbs namely; Fagonia cretica, Chrozophora verbascifolia,
Heliotropium bacciferum, Euryops arabicus, Rhazva stricta, Capparis spinosa, Cal-
ligonum comosum. Tribulus terrestris and Artemisia judaica, were coliected from dif-
ferent areas of the Qassim province (Table 1).

Preparation of the compounds

Powdered air dried parts of each plant {200 g) were extracted with hot distilled
water (1/} four times in a conical flask. The mixture was shaked then followed by filt-
ration. The combind aqueous extracts were then freeze-dried using a Labconco

Freeze dryer - 18 model 75018 for 48-72 hr. Yields (%) of lyophilized aqueous
extractsis listed in Table 1. Stock solution was prepared from the lyophilized residue.

Insects

Eggs and larvae were obtained from a laboratory bred strain of Culex pipiens
maintained on pigeon blood, at the College of Agriculture and Vet. Med. Experi-
mental Station KSU, at Meleida.



Table 1. Botanical source {Families), Major constituents, parts used and local names of plants used.

Botanical source (family) Local name Major constituents Parts used Yield (%) of lyophilized extracts

1-Fagoniacretica Shoaikah Saponins, Alkaloids, Aerial parts 12.5
(Zygophyllaceae)

2 - Chrozophora verbascifolia Tannoum Flavonoids Aerial parts 20.35
(Euphorbiaceae)

3- Heliotropium bacciferum Ramram Alkaloids Aerial parts 18.5
(Boraginaceac)

4 - Euryops arabicus Kabour Sesquiterpene, Leaves 20.5
{Compositae) lactones, flavonoids

5- Rhazya stricta Harmal Alkaloids, Flavonoids Leaves 19
(Apocynaceae)

6- Capparis spinosa Shafallah Glucosinolates, Leaves 18.5
(Capparaceae) Flavonoids, Alkaloids

7 - Calligonum Comosum Arta Anthraquinones, Tannins Leaves 19
{Polygonaceae)

8- Tribulus terrestris Sharshar Saponins, Flavonoids Aerial parts 18.85
(Zygophyllaceae)

9 - Artemisia judaica Ghazalah Sesquiterpene, lactones, Aerial parts 19.5

(Compositae)

Flavonoids
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Procedure

Nine stock solutions of lyophilized aqueous extracts of the herbs were prepared
in water (0.5 g/100 ml). Different concentrations of 100, 200, 300, 400, and 500 ppm
were prepared from the stock solutions of R. stricta, E. arabicus, H. bacciferum, C.
verbasifolia and F. cretica. Another series of concentrations (200, 400, 600, 800, and
1000 ppm) were made from the stock solutions of C. spinosa, C. comosum, T. terres-
tris and A. judaica. Freshly laid eggs were transferred from the stock culture into petri
dishes (10 cm diam.) each containing 20 ml of the required concentration. Larvae
were also transferred at the designated age from their stock culitures into the petri dis-
hes containing the concentrations tested, each treatment was replicated at least three
times. Larveae (including those emerged from the treated eggs) were fed at lib and
kept under prevailing laboratory conditions.

Egg hatchability was determined at 24,48, and 96 hr. after treatment. Mortality
percentages were determined after 48 and 96 hrs and 10 days after treatment, Suc-
cessful pupation and adult emergence percentages were recorded.

All tests were carried out under laboratory conditions (temperature 25°C £ 3,
R.H. 60 + 5). Data were subjected to probit analysis and the effectiveness was

expressed as LC,, [17, p. 333].

Results and Discussion

Effect on egg hatchability

The effect of the lyophilized aqueous extracts on egg hatchability is given in
Table 2. The results showed that the hatchability of eggs was reduced with the concen-
tration gradient. The extract of R. stricta was the most effective product on the rate
of hatchability followed by E. arabicus and F. cretica. The corresponding hatchability
percentages were 19.2, 54.8, and 61%, respectively at the concentration of 500 ppm
of the last mentioned plant extracts. However, the lowest effective extract was 7. fer-
restris (90% at 1000 ppm). These findings indicate that R. stricta gives the most prom-
ising effect as a botanical product against mosquito eggs. Incomparison with the con-
trol, its extract reduced the egg hatchability percentage to 21.8%.

Effect on the larvae

The mortality percentages of mosquito larvae following plant extracts treat-
ments at 2,4, and 10 days were listed in Table 3. Data indicated that R. stricta, C. com-
osum, F. cretica, and E. argbicus extracts, were more effective against the mosquito



Table 2. Effect of some wild herb extracts on egg hatchability of Culex pipiens

Concentrations (ppm)
Herbs 100 200 300 400 500 600 800 1000
Hatchability %

R. stricta 70.1 66.7 528 37.2 19.2 N.T. N.T. N.T.
E. arabicus 76.3 76.2 2.7 59.35 54.8 N.T. N.T. N.T.
H. bacciferum 91.3 92.2 94.2 85.4 84.8 N.T. N.T. N.T
Ch. verbascifolia 96.9 943 92.2 92.3 92.0 N.T. N.T N.T.
F. cretica 96.4 86.6 81.1 70.3 61.0 N.T. N.T. N.T.
C. spinosa N.T. 81.5 N.T. 81.0 N.T. 74.6 70.8 71.7
C. comosum N.T. 85.7 N.T. 83.6 N.T. 85.9 7.9 68.3
T. terrestris N.T. 97.3 N.T. 90.3 N.T 93.8 94.8 90.0
A. judaica N.T. 94.7 N.T 92.1 N.T. 100 94.4 70.8
Control 97.4

N.T. = Not tested
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Table 3. Effect of some wild herb extracts on the mortality percentage of Culex pipiens

R. stricta E. arabicus H. bacciferum C. verbascifolia F. cretica C. spinosa C. comosum
Conc. (Days after treatment)
ppm 2 4 10 2 4 10 2 4 10 2 4 10 2 4 10 2 4 10 2 4 10
Mortality %
100 165 35 383 46 91 106 0 0 33 0 0 0 0 1.6 33 N.T. N.T.
200 19.1 36.5 3556 5 83 167 0 0 34 0 0 0 34 10 15 0 ¢ 35 78 167 223
300 60.1 75 850 226 307 339 33 67 83 0 0 33 11.7 183 233 N.T. N.T.
400 80.3 91.8 100 217 333 419 67 67 117 0 48 48 159 206 286 0 0 86 81 544 612
500 841 9.9 100 233 467 583 11.7 15 183 1.7 83 11.7 250 433 517 N:T. N.T
600 N.T. N.T. N.T. N.T. N.T. 54 16 183 114 60 715
800 N.T. N.T. N.T. N.T. N.T. 135 238 284 175 672 751
1000 N.T. N.T. N.T. N.T. N.T. 16.2 372 445 281 884 100

N.T = Not tested.

orl

e de-1d Vg



Evaluation of Some Wild Herb Extracts ... 141

larvae. Table 4 summarizes the LC,, values of the herb extracts against the mosquito
larvae 2, 4, and 10 days following application.

Tabled. LC_ values of lyophilized aqueous extracts of some herbs against larvae of Culex pipiens

LC,, values (ppm)

Species

2days 4 days 10 days
R. stricta 280 230 190
E. arabicus = 1000 600 520
H. bacciferum > 1000 > 1000 > 1000
F. cretica 1000 580 490
C. spinosa = 1000 > 1000 820
C. comasum T80 440 210

The results showed that 10 days I.C, values for the extracts of R. stricta and C.
comosum were obtained at 190 and 210 ppm, respectively, indicating that they are
relatively more toxic to the larvae compared to H. bacciferum and C. spinosa extracts
whose respective LC values were > 1000 and 820 ppm, respectively. It seems logical
to conclude that R. stricta and C. comosum are good candidates as botanical lar-
vicides against mosquitoes, where they can serve as biodegradable natural plant
products.

Effect on pupation

The percentage of larvae going into successful pupation after the herb extracts
exposure is shown in Table 5. These findings demonstrated that no pupation took
place following the treatment with the extract of R. stricta at 400 ppm level, while the
rest of the herb extracts showed varying levels of pupation at the same concentration
level (400 ppm). The pupation percentages of other extracts were varying, and
ranged from 2.2 for C. comosum to 27.6 for A. judaica. In comparison, the pupation
percentage in the control was 50.4%.

These results indicate that decline or failure in pupation is attributable to the lar-
val exposure in the herb extracts.

Effect on adult emergence

The percentage of adults emerging following larval exposure in plant extracts
are given in Table 5. The results indicated that adults did not emerge in treatments



Table5. Percentage of successful pupation and adult emergence after treatment of Culex pipiens larvae with herb extracts

Concs. R. stricta E. arabicus H. bacciferum C. verbascifolia  F. cretica C.spinosa  C,comosum T terrestris A, judaica

ppm P Ad P Ad P Ad P Ad P Ad P Ad P Ad P Ad P Ad
100 11.7 0 377 3.2 26.2 4.8 29.2 154 26.5 8.4 N.T. N.T. N.T N.T.
200 6.9 0 157 0.9 125 31 243 114 175 6.1 227 157 14 0 203 114 222 0
300 43 0 8.1 2.0 101 2.5 106 7.8 150 5.7 N.T. N.T. N.T. N.T.
400 0 ¢ 3.6 0 122 0 94 6.0 94 45 106 9.5 22 0 155 95 276 155
500 0 o0 0 0 100 034 840 0.7 42 0 N.T. N.T. N.T. N.T.
600 N.T. N.T. N.T. N.T. N.T. 18.0 20 1.8 0 187 0 292 8.3
800 N.T. N.T. N.T. N.T N.T. 15.9 320 0 123 0 224 104
1000 N.T. N.T. N.T. N.T. N.T. 1.6 233 0 ¢ 143 159 633 4.1

P = Percentage pupation.
Ad = Percentage adults emerging,
N.T. = Not tested.

(42}
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with extracts of either R. stricta or C. comosum at all concentrations tested. This is
due to the fact that most of the larvae died before or during pupation.

Also, most of the larvae that were treated with 400, 500 and 600 ppm of E.
arabicus, E. cretica or T. terrestris extracts completed their development to adult-
hood. Different percentages of adult emergence were observed at different trcat-
ment levels.

Finally, we can conclude that the Saudi wild herbs, R. stricta and C. comosum
are promising as natural botanical products against all stages of Culex mosquitoes and
could replace chemical insecticides if they have new modes of action and proved to
be safe compounds. More research in the nature of these extracts, their site of action
in insects, their effect on non-target organisms and environmental aspects, is needed
before they can be recommended for large scale trials.

References

{1] Zahar, A R. and Thymaxis, K. “Investigation on the Susceptibility of Anopheles pharoensis to Insec-
ticides in Egypt, UAR.” WHO/MAL, 341, (1962.)

[2] Busvine, J.R. and Pal., R. “Impact of Insecticide - Resistance on Control of Vectors and Vector-Born
Diseases.” Bull. WHO., 40, (1969), 731-744.

[3] Gaaboub, I.A. “Susceptibility of Adult Anopheles pharoensis Theo., The Principal Malaria Vector
in Egypt, in the Surroundings of Alexandria City, A.R.E., to DDT and Dieldrin.” Z. ang. Ent., 66,
No.2 (1970), 178-183.

[4] Gaaboub, I.A. “Susceptibility of Larvae of Arnopheles pharoensis Theo., the Principal Malaria Vector
in Egypt, in The Surroundings of Alexandria City, Egypt, to Dieldrin and BHC.” Buil. Entomol. Soc.
Egypt. Econ. Ser., 7, (1973), 157-163.

[5] Gaaboub, 1.A.; Mansour, N.A., and Kamel, F.M. “Evaluation of Nine Insccticides with Three Pyret-
hrin Synergists Against the Mosquito Culex pipiens in Egypt. (1) Egg, Larval and Pupal Stages.” WHO.
Monogr. Ser., 289, (1971).

[6] Gaaboub, I.A.; Rawash, I.A., and Saleh, M.8. “The Effect of Larval Selection with DDT and
Malathion on the Susceptibility State of Larval and Adults of Culex pipiens during the Successive
Generations.” Proc. 2nd Arab pesticide conference., Tanta Univ. Egypt (1977).

[7] Mansour, N.A.; Gaaboub, [.A., and Kamel, F.M. “Evaluations of Some Insecticides with Three Pyret-
hrin Synergists Against the Mosquito Culex pipiens in Egypt. (2) Adult Stage.” Z, ang. Ent., 70, (1972),
375-378.

18] Curtis, C.F. and Pasteur, N. “Organophosphate Resistance in Vector Populations of the Complex of
Culex pipiens (Diptera: Culicidae).” Bull. Entomol. Res., 71, No. 1 (1981), 153-161.

9] Hamed, M.5.; Ramzi, A., and El-Said, S. “Susceptibility States of Mosquite in Egypt to Commonly
Used Insecticides.™ J. Egypt. Public Health Assoc., 58, (1983), 160-167.

[10] Shalaby, A.M.; Abd El-Ghafiar, H., and El-Kady, E.M. “Susceptibility of Culex pipiens fatigans
Wied. to Commonly Used Insecticides in Burg E1 Arab, Egypt.” Bull. Fac, Educ., 2, No.1(1989),
67-78.

[11] Riad. Y.: El-Nahas, H.M.; El-Kady, E.M., and El-Bardan, A.A. “ Aromatic Sulphides, Sulphoxides



144 E.A. El-Hag et al.

and Sulphones as Larvicides for Culex pipiens molestus and Aedes caspius (Diptera:; Culicidag)”. J.
Econ. Entomol., 85, No. 6 (1992), 2096-2099.

[12] Feeny, p.p. “Effect of Ouk Leaf Tannins on Larval Growth of the Winter Moth Operophiera brumara.”
I, Insect physiol., 14, (1968), 805-817.

[13] Ramadan, A.; Harraz, F.M.; Salman, A., and Afifi, N.A. “Effect of Peganum harmala and Rhan-
terium epapposum Extracts on Reproduction of Rats.”. Fitoterapia, (1994) (In press).

[14] El-Sheikh A.M. “Survey of the Most Important Medicinal Plants in Qassim and Their Uses.” In:
Community Health in Saudi Arabia. Zohair Al Sebai (Ed), Riyadh: the Rivadh Al-Kharj Hospital
Program, 1982.

[15] Al-Said, M.S.; Abdel Sattar, E.A; Kalifa, §.1., and El-Feraly, F.S. “Isolation and Identification of
an Antiinflammatory Principle from Capparis spinosa.” Pharmazie, 43, (1988), 640-664.

{16] Abdel Aziz, E.A.; Farah, M.O.; Harraz, F.M., and Haroun, E.M. “Studies on the Toxic Effects of
the Aqueous Extract of Euryops arabicus Orally Administered to Rats.” Alex. J. Pharm. Sci., No.2
(1992), 38-141.

[17] Finney, D.J. Probit Analysis. Cambridge University Press, 1971.



145

Evaluation of Some Wild Herb Extracts ...

u.dy.'.” P L) L_g J«gj‘\.” ;-‘UL:'J] u-.a-k.l C—'Lﬂl’t‘&-—» selas )L?.b-i

Lo arly Oy AT Gl B g e ol
Lagmdl Lol L] (5t cr,._«-a.ﬂu'
(VYO /A/N G 2 iy car 810/ 8/ YY G 2 oy

23 akodd Ll DU oy lalintins 86LiS) SiT o 53 Bdane Lalps iy 2T L Ll el
Lipm )Moy s S de Al B3 ol it Jam B cplpn g S,
wg}mwung Ll e e Slaalindt et Ul (a5 2ulyalt oo bl | o, SO0
sty ek i gl (5ol el G Lol S O o e il il s DB
dk el (3 bty St ada Ly ol p le i 3y oy 3w Y] colealidl ST
dadely ool ¢ Japm Sl palis oo Skl sl e o) oS &l 253

ol a8 ey s L oy s






	
	
	
	
	
	
	
	
	
	
	
	

