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Abstract:
The present work describes the insecticidal activity of aqueous,
ethanol and benzene extract of Peganum harmala L. seeds along with
one synthetic chemical, cypermethrin against tomato fruit borer
[Helicoverpa armigera (Hubner)] (Lepidoptera: Noctuidae). Seeds
extract have shown pronounced effect on larval mortality, the data
collected after 24 hours. High rate mortality percentage of Helicoverpa
armigera larva caused by cypermethrin 25% EC (100%), followed by
Harmal seed benzene extract30, 20% (80.00%),(73.33%), Harmal seed
ethanol extract30, 20%( 66.67%), (60.00%), Harmal seed aqueous
extract 30%(46.67) and Harmal seed aqueous extract 20%(40.00%),
which was lest effective among all the treatments.
Key words: Helicoverpa armigera, tomato fruit borer, seed extract,
Peganum harmala, Harmal, insecticidal effects.

Introduction
Helicoverpa armigera, which is commonly known as gram pod
borer, American bollworm and tomato fruit borer, is the most
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destructive pest of tomato in India. African bollworm is a
polyphagous insect attacking a wide range of crop including
legumes, sorghum, cotton, tomato, pepper, sunflower, safflower,
flax and niger seed. Hibiscus spp, Baleria spp, Guziotia scabra,
Amarantus spp and Gynandropsis gynandra were recorded as
alternative hosts (Tebkew et al., 2002). H. armigera has
developed resistance against insecticides, and field failures
resulting from pyrethroid resistance have been reported from
Australia, Thailand, Turkey, India, Indonesia and Pakistan
(CAB 2003). The development of resistance to insecticides has
been documented most extensively for the synthetic
pyrethroids, but (in some areas) H. armigera has also developed
resistance to other insecticides i.e. endosulfan, the carbamates
and organophosphates (Martin et al., 2000, 2003and Torres
et al., 2002). The practice of using plant derivatives, or
botanical insecticides as we now know them, in agriculture
dates back at least two millennia in ancient China, Egypt,
Greece, and India (Ware 1883 and Thacker 2002).
Many naturally occurring plant extracts can be used for
insect control as adult or larval repellents, oviposition
deterrents, anti-feeding additives, growth regulators, and
chemosterilants (Isman 1993). botanicals have been suggested
as alternative sources for insect control because many products
are selective to insect pests and have no or little harmful effects
on non-target organisms and the environment.Furthermore,
they are easily available and less expensive than synthetic
insecticides (Liang et al., 2003 , Charleston et al., 2005).
The peganum harmala L. (Syrian rue) is a wild-growing
flowering plant that belongs to the zygophylaceae family1
commonly known as “Harmal” grows spontaneously in semiarid rangeland, steppe areas and sandy soils(Soliman and
Fahmy2001, Mahmoudian et al., 2002). Peganum harmala is
a perennial herb growing in Africa, the Middle East, India,
Pakistan, South America, Mexico (Kartal et al., 2003). In Iraq
it is growing wild in the middle and northern parts(MuhiEUROPEAN ACADEMIC RESEARCH - Vol. III, Issue 5 / August 2015
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eldeen et al., 2008).In India it is usually found in drier parts
of Jammu and Kashmir, Punjab, Haryana, Rajasthan, Utter
Pradesh and Delhi(Hajra et al., 1997) Since ancient times, it
has been claimed that this plant has medical compounds
harmalol and Harman (Bellakhdar 1997), its seed extracts
also contain anthroquinons and a small quantity of flavonoid
glycosides (Prashanth and john1999, Sharef et al., 1997)
which are found especially in the seeds and the roots (Soliman
and Fahmy2001). Bellakhdar (1997) had reported that P.
harmala and A.iva are used for the treatment of diabetes. The
biological activities of these alkaloids have been studied in
phytopharmacology, phytotherapy, and toxicology for treating
various human and animal diseases (Fan et al., 1997,
Shahverdi et al., 2005, Arshad et al., 2008). Recently, P.
harmala extracts have shown Pesticidal effects on plant fungal
pathogens as well as various mite, nematode, and insect
species. For example, P.harmala extracts were used to control
citrus fungal diseases in Morocco (Ameziane et al., 2007),
varroa mite in honey bee colonies (Shaddel et al., 2008), and
root-knot nematodes, Meloidogyne spp. (Allagui et al., 2007).
When adult desert locusts, Schistocerca gregaria Forskal, were
fed the alkaloids extracted from P.harmala leaves, there was
significant mortality, reduced food intake, weight loss, delayed
sexual maturity, and reduced female fecundity, Moreover, P.
harmala plants were avoided by the locusts under natural
conditions in Morocco (Abbassi et al., 2003). ABBASIPOUR
et al. (2010) reported that the larvicidal activity of different
concentrations of seed extract of Harmal against the third
instar larvae of P. xylostella differed significantly among the
tested concentrations after 48 where a mortality of 66 and 100%
was obtained from the ethanol extract of Harmal at
concentrations of 30 and 40 mg/ml, respectively. Concentrations
of 10 and 20 mg/ml showed little larvicidal activity that was not
significantly different from the control.
EUROPEAN ACADEMIC RESEARCH - Vol. III, Issue 5 / August 2015
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However, there have been no studies on the effect of Peganum
harmala against the tomato fruit borer.
Materials and Methods
Experimental site:
The present investigation was conducted at the Department of
Entomology-Sam Higginbottom Institute of Agriculture,
Technology and Sciences” Allahabad, Uttar Pradesh.
Insect rearing
Large numbers of tomato fruit borer larvae were collected from
unsprayed field of gram crop at Sam Higginbottom Institute of
Agriculture, Technology and Sciences (SHIATS) - Allahabad.
Each larva was reared separately in a plastic cups (10 cm X 7
cm) under laboratory conditions (26 ± 1ºC temperature; 65+5%
RH, and 14hours light and 10hours dark photoperiod) , placed
in each cup 2 cm of light soil for pupation purpose. The colony
was maintained on tomato fruit and leaves. Fresh diet was
provided after a regular interval of 24 hours. Rearing of insect
on natural diet is season bound labor intensive and limited by
the development of microbial diseases which often eradicate the
laboratory culture. (Gopali et al., 2001).Larvae of F2
generation was used in laboratory experiment.
Plant material extraction.
Harmal seeds were collected from local market (Chowk market)
in Allahabad. The collected seeds were washed under running
water in the laboratory and left to dry in the shade. Dried seeds
were ground and powdered with an electric stainless steel
blender for 5 min, then sieving by sieve measuring 60 to remove
the hard parts that have been crushed again, and then used for
preparation of aqueous extract, ethanol and benzene extracts
of 20 and 30% concentrations were prepared. The experimental
insect sets were treated with these extracts and mortality was
EUROPEAN ACADEMIC RESEARCH - Vol. III, Issue 5 / August 2015
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noted along with these sets normal and control sets were also
maintained. The results were statistically analyzed using oneway ANOVA.
Bioassay
A leaf dipping bioassay method described by Tabashnik and
Cushing (1987) (27) was adapted to evaluate the insecticidal
activity of Harmal seed extract against Helicoverpa armigera
larvae. Tomato leaves were washed with distilled water and air
dried. Two concentrations 20 and 30 g/lit. of the seed aqueous,
ethanol and benzene extract were prepared with hot water,
ethanol and benzene. Normal water was used for the control.
Three replicate were done and in each replicate 40 third instar
larvae were used that is number of total larvae were used 120
for each treatment. The leaves were dipped for 30 seconds in
the test solutions and control. The treated leaves were placed
into the petri dishes (8.5 cm diameter) on moistened filter paper
(one leave per petri dish) with the adaxial surface upper most.
Helicoverpa larvae were then placed onto the leaf disc and then
a cover was put onto the dish. The dishes mention under
laboratory conditions (26 ± 1ºC temperature; 65+5% RH, and
14hours light and 10hours dark photoperiod).
Results
Larvicidal activity
The larvicidal activity of different concentrations and extracts
of Harmal seed against the third instar larvae of Helicoverpa
armigera
differed
significantly.
Among
the
tested
concentrations after 24 hours (table 1) All the treatments were
found significantly superior over control. Cypermethrin 25 EC
(100.00%) was found the most effective and gave large mortality
percentage of Helicoverpa armigera larvae followed by Harmal
seed benzene extract 30% (80.00%), Harmal seed benzene
extract 20% (73.33%), Harmal seed ethanol extract30% (6.67%),
EUROPEAN ACADEMIC RESEARCH - Vol. III, Issue 5 / August 2015
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Harmal seed ethanol extract 20%(60.00%), Harmal seed
aqueous extract 30%(46.67) and Harmal seed aqueous extract
20%(40.00%), was lest effective among all the treatments.
Treatments T1and T2 are at par with each other and nonsignificant statistically. Treatments T3 and T4 are at par with
each other and non-significant statistically.
Table 1: Insecticidal activity of Peganum Harmal a seed extract
against third instar of tomato fruit borer.
Treatment
T1
T2
T3
T4
T5
T6
T7
T0

Harmal Aqueous
extract 20%
Harmal Aqueous
extract 30%
Harmal
Ethanol
extract20%
Harmal Ethanol
extract30%
Harmal Benzene
extract20%
Harmal Benzene
extract30%
cypermethrin
Control

R1
40.00%

Corrected Mortality%
R2
R3
40.00%
40.00%

Mean
40.00%

40.00%

60.00%

40.00%

46.67%

60.00%

60.00%

60.00%

60.00%

60.00%

60.00%

80.00%

66.67%

80.00%

60.00%

80.00%

73.33%

80.00%

80.00%

80.00%

80.00%

100.00%
0.00%

100.00%
0.00%

100.00%
0.00%

100.00%
0.00%

Fig 1: Insecticidal activity of Peganum Harmal a seed extract against
tomato fruit borer, in laboratory condition.
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Discussion and conclusion
All the treatments were found significantly superior over
control. Cypermethrin 25 EC (100.00%) was found the most
effective and gave large mortality percent of Helicoverpa
armigera larvae followed by Harmal Benzene extract30,20%
(80.00%),(73.33%); %, Harmal seed ethanol extract30, 20%
(66.67%), (60.00%); Harmal seed aqueous extract 30, 20 %
(46.67%), (40.00%) respectively. Harmal seed aqueous extract
was lest effective among all the treatments during 24hours.
Results of this study demonstrated that the Harmal seed
extract was effective on Helicoverpa armigera larval mortality.
Naturally, with increasing the concentrations, the extract effect
was increased. In previous studies, larvicidal activity
deterrence of many plant extracts on Helicoverpa armigera
were investigated (Lulie et al., 2012, Basavaraj et al., 2014).
In the other hand, in some studies effects of alkaloids of
Harmal on lepidopteran insects were investigated. ElGengaihi et al. (1997) studied effect of each alkaloid of
Harmal extract separately on cotton leaf worm, Spodoptera
littoralis Boisduval (Lepidoptera Noctuidae) and found that
harmine alkaloid caused an increase in larval period and larval
mortality. Larval mortality of their study accepted our results
using different insect and indicated that this plant through
ingestion can be effective on larvae of Lepidoptera. Also in other
research, similar to our results, Abbassi et al. (2003) reported
that the alkaloids extracted from Harmal with ethanol caused
significant mortality, reduction in fecundity of female and egg
hatching in desert locust,S. gregaria. In this study, the
percentage of egg hatching significantly decreased after
treating the leaves by harmal. The results reported on desert
locust by Abbassi et al. (2003), similar to ours obtained on
diamondback moth, demonstrated the harmal ovicidal effect on
different insect species. Abbasipour et al. (2010) found a
mortality of 66 and 100% in the third instar larvae that had fed
EUROPEAN ACADEMIC RESEARCH - Vol. III, Issue 5 / August 2015
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for two days on the cabbage leaves treated with the ethanol
extract at concentrations of 30 and 40 mg/ml, respectively.
Significant dose response was observed on larval and pupal
weight; pupal and adult emergence rate.
In conclusion, seed extracts of Harmal have been
demonstrated to have a strong insecticidal activity against
Helicoverpa armigera larvae. Thus, this plant has excellent
potential to be utilized as a naturally occurring agent for
Helicoverpa armigera control.
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