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Abstract

The Pakistanian Acorus calamus (Fam.: Araceae) is locally found (Nasir, 1978) in Chitral,
Peshawar, Jhelum valley, Thalawan valley, Mandi and Kashmir. The common name of A. calamus
is sweet flag. It is found in marshy places and along the river banks from 600-2000m. The root-
stock (modified stem) commonly called as rhizome, is medicinal and yields an essential oil used in
the manufacture of soap, cosmetics and in the liquor industry. It is also used as medicine for
stomach complaints, snake bite, as an insect repellent and for remittent fevers. The essential oil of
A. calamus is volatile (Aromatic) and contains acorenone, B-gyrjunene, Isoshyobunine, 3-asarone,
Calamendiol, a-selinene, a-calacorene, Calamusenone, Camphene and Shyobunone as main active
ingredients. In the present paper the essential oil of A. calamus was tested against dengue fever
virus vector mosquito Ae. aegypti larvae (late 3 instar) The LCs, was found to be 1250ppm by
WHO-method, (Anon., 1970). The IGR effects were observed on lower i.e. 150, 300, 450, 600 and
750ppm dose. The abnormalities were increased with the increase of dose. Phytotoxicity on cotton
crop was recorded @ 1.5 litre/acre, whereas no phytotoxicity was recorded on mango tree and
coconut plants upto the dose of 2 litres/acre. While 70-90% control of mango hoppers on mango
trees in Mirpurkhas Sindh and rhinoceros beetles on coconut plants in Hub, Balochistan was
recorded. Anti-fungal activity was recorded on cuts and wounds on sheep in Hub, Balochistan. The
acorus oil prevents the cuts and wounds from fungal growth and the cuts & wounds heal up rapidly
as compared to control. Systematic control of root knot nematode was also recorded in cotton and
brinjal plants by using 0.25% solution of calamus oil, given to the infected plants. The scale insects
were also controlled by the same systematic method by using 0.5% dilution to the infected cotton
plants. The control of mealy bugs on cotton, brinjal and Abutilon indicum was achieved by spray
method using 0.5% solution, repeated weekly for one month in Sindh and Balochistan. Beside this
the different aspects of acorus oil activity and suggestions for implementation as biopesticide in
agriculture and health sector with special reference to Pakistan have been discussed in detail.

Introduction

Scientists in different parts of the world are working for the development and
establishment of plant based pesticide, usually called as phytopesticide, botanical
pesticide, biopesticide or natural pesticides (Sexana et al., 1974; Chauhan et al., 1987;
Muhammed et al., 1995; Pathak et al., 2000; Alesso et al., 2003; Azmi, 2004; Tanveer et
al., 2005; Verma et al., 2006; Yan-Zhang et al., 2007; Siddiqui et al., 2009). The
synthetic or artificial pesticides have resulted as the destroyer of common human health
and our environment. The commercial pesticides have not only polluted the environment
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but also produced the problem of resistance in targeted pest and poisoning of the food
chain by different routes.

Synthetic and commercial pesticides are reported hazardous not only for beneficial
insects but also for environment and especially for human beings (Ray & Philip 2000,
Wilks, 2000), that is why alternates are being searched for safety of environment and
humanity. Neem has been already chalked out and is being used in field at different
levels. But the neem only can not fulfill the requirement commercially so there is a need
to search out new plant origin pesticides. For this purpose several researchers are working
in this direction such as Ermel et al., (1991), EI-Nahal et al., (1994), Ying-Juan et al.,
(2005), Ying-Juan et al., (2007). Similarly when any plant product is found effective
against insects/pests, then it is also tested against birds, fishes and mammals for its effects
on them for the commercialization purpose, without this the product may not be
registered or commercialized (Isman, 1997).

Therefore the present work aims to discuss different aspects of essential oil from
Calamus for its implementation as biopesticide in Pakistan on field level in agriculture
and health sector.

Materials and Methods

Toxicity tests against dengue vector mosquito larvae were carried out by WHO-
method (Anon., 1970) and phytotoxicity test were done on cotton crop, mango trees and
coconut plants. Furthermore, the systematic control of root knot was also done on brinjal
and cotton plants. Moreover, the literature was studied; the results were extracted and
were described, in the support of implementation of the essential oil of Calamus as
biopesticide, specially in Pakistan and generally in the world.

Results and Discussions

A lot of work on A. calamus is in progress in different parts of the world, especially
in Pakistan to emphasize the use of essential oil from Calamus in the agriculture sector
particularly and in other health sector generally. The following results of present paper
and the reports from different scientist and researchers will help in positive understanding
for the use of essential oil as a biopesticide from A. calamus.

Natural and biodegradable: As the essential oil of Acorus is plant origin and it is
natural, due to which it is easily biodegradable in sunlight, in soil, in air, in water and in
the body of livings.

Residual effect: Being a natural product its residual effects have less persistency as
compared to other commercial and synthetic pesticides. In the experiments, the residual
effects of calamus oil has been recorded from one week to two weeks.

Locally available in Pakistan: The raw material may be collected locally on large scale
level. As the source is local, so it will be cheep as compared to imported pesticides.

Lower mammalian toxicity: The experiments done by Naqvi & Tarig (2007) suggests
the lower mammalian toxicity of the acorus oil. They reported the LDsy against small
mammals, the Wistar strain (Albino rats/white rats) as 8.7 ml per kg by body weight
which is much lower as compared to other synthetic pesticides. Perveen et al., (2008)
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also reported lower mammalian toxicity of Cedrus deodara root oil against the same
wistar strain of Albino rats as 8.9 ml per kg by body weight. This was reported safe as
compared to neem oil having LDsy as 5.0 gm/kg. In this sense the calamus oil is also
safer as compared to neem oil and is equivalent to C. deodara root oil in toxicity against
small mammal the white rats.

Lower bird toxicity: The experiments conducted by Tarig & Naqvi (2006) suggests the
lower toxicity of acorus oil against poultry. They reported 0.8 ml per kg by body weight
as LDs. This quantity is impossible for any bird to take from field in local practice which
is a positive point to our environment.

Insect repellent: It is aromatic in nature, due to which it acts as insect repellent, as
reported by Tariq & Qadri (2001). They reported two hours repellency of acorus oil
against dengue fever vector mosquitoes and 50% biting after two hours. Whereas 2.5
hours repellency and 34% biting in 2.5 hours was recorded by marketed repellents such
as King & Mospel (Harish et al., 1999; Ravikant et al., 2007; Streloke et al., 1989).

Fumigant activity: The acorus due to its aromaticity may be used as fumigant in store
houses, warehouse and godowns for the protection of cereals, pulses and other store able
food items. Several experiment have been conducted in this direction (Jilani et al., 1988;
Ali et al., 1983; Akhtar et al., 2004; Kouninki et al., 2005; Akhtar, et al., 2007).

Toxicity against stored grain pests: Acorus oil was tested against stored grain pest the
Sitophilus oryzae, by filter impregnation method. The LCs, was found to be 3500pg/cm?
(Tanveer et al., 2005), whereas by Cypermethrin it was 19ug/cm® (Ahmed et al., 1998,
2000).

Lower fish toxicity: According to the experimental data recorded by Tariq et al., (2004),
the toxicity tests were done in connection to compare with those of commercial
pesticides. They reported acorus oil toxicity against two edible fishes Labeo rohita and
Cyprinus carpio as 33 and 55ppm, respectively as LCsy by WHO-method (Anon., 1970)
whereas the LCsy by permethrin (2.5EC) was 0.25 and 0.27ppm, respectively. This lower
toxicity also supports the implementation of the acorus oil. Other reports are Kazmi et al.,
(1991); Sultana et al., (1996); Azmi et al., (1997); (1999).

Resistance avoidance: The commercial pesticides used contains a single particular
active ingredient in them. The genetic resistance develops against that single active
ingredient usually a pure compound by detoxification of acetylcholinesterase enzyme
gene (Ming-Jing et al., 2007). While the essential oil of the acorus or any other plant
usually contains 30-50 pure compounds, such as 41 compounds are reported by Siddiqui
et al., (2009) only from neem flower. Therefore, the gene get confused in developing
resistant against multiple compounds in an essential oil of any plant. In acorus oil itself as
well contains about 40 compounds (Vollinger, 1987; Naqvi & Tabassum, 1992;
Tabashnik et al., 2005).

Against agricultural pests: The essential oil of acorus may be successfully used in the
agriculture sector because, due to aromaticity, it repells the pest of the crops. On the other
hand it has been found toxic to insects of both types, the sucking and biting, chewing and
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cutting pests. It has been found less toxic to pest as compared to commercial pesticides
but with minimum side effects (Johri et al., 2004; Nagvi et al., 2006).

Safe and sound for fruits, vegetables and other live-stocks: Proliferation of synthetic
pure compounds in our food chain by different routes is poisoning our food, due to which
many side effects and hazards are being developed. The farmers do spray on vegetable
crop for killing the pests, the vegetable absorbs the sprayed chemical on their surface and
within few (2-4) days the vegetable is plucked and brought into the market which is
directly eaten by the people such as cucumber, long cucumber, cabbage, brinjal pumpkin,
lady finger (okra) etc., and thus sprayed chemical get way into the human body which
results in the shape of different disease and complications. Similar is the case for fruit
farms, cereal crops and pulses crops (Stepan et al., 2005). But acorus oil may prove
sound and safe in these spheres and will provide bio-security to human beings, non-
targeted animals, fishes, birds, mammals, pollinators, predators and hunters (Basappa,
2007).

As insect growth regulator: Essential oil of calamus was found toxic against late 3"
instar larvae of Dengue fever virus vector mosquito the Aedes aegypti. The LCsy was
found to be 1250ppm by WHO-method (Anon., 1970). When late 3" instar larvae were
exposed to lower dose 150, 300, 450, 600 and 750ppm, the abnormalities were produced.
The abnormalities were increased with the increase of dose. These produced
abnormalities are due to the effect of IGR by acorus oil, because in control no
abnormalities were recorded (Risha et al., 1990; Verma et al., 2006; Tariq et al., 2009).

As grain protectant: Su (1991) reported that when calamus oil was applied at a dosage
of 1000ppm to wheat or black-eyed peas, the oil completely protected the grains from
infestation by Sitophilus oryzae and Callosobruchus maculatus, respectively. The oil, at
the dosage of 500 and 250ppm, still gave high protection to wheat and peas from
infestation by these insects, respectively. This reflects that acorus oil may be used as
good grain protectant.

Acorus oil as anti-feedant: Tariq et al., (2007) reported anti-feedant activity of Acorus
oil against American bollworms (Heliothis armigera), spotted bollworm (Earias fabia)
and pink bollworm (Pectinophora gossypiella). The results were comparable with
standards. The bollworms and cutworms feed on the flower and vegetative parts of the
plants, the acorus oil gave good results against cutworms and bollworms as anti-feedant
in this connection.

Phyto-toxicity of acorus oil: During the present work the field application of acorus oil
against agricultural pests in Sindh, Punjab and Balochistan was carried out and it was
recorded that acorus oil gave phyto-toxicity on cotton crop at the dose of 1.5 litre/acre,
because the cotton crop is a sensitive and thin leaves crop. But on the crops having hard
leaves such as on mango tree (against mango hoppers) and coconut tree (against
Rhinoceros beetle), it gave no phyto-toxicity @ 2 litre per acre, and gave good 70-90%
control of mango hoppers in Mirpurkhas, Sindh and rhinoceros beetles on coconut plants
in Balochistan.
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Systematic control of root knot nematode: Experiments were conducted during present
work on infected plants of brinjal and cotton by root knot by using 0.25% solution of
acorus oil given to plant roots. The infected plants become healthy and grow very well
after the application of three to five times both in cotton and brinjal. The scale insects
were also controlled by the same method by giving 0.5% dilution to the infected plants.
The same was true for mealy bugs on cotton, brinjal and Abutulon indicum.

Calamus is store able: It may be available through the whole year, because the rhizomes
of the calamus may be stored in dry condition and so may easily be transported
anywhere, it is required.

Culture of calamus may be increased: It may also be grown in Pakistan to meet the
requirements, commercially on large scale.

Anti-fungal activity: As the acorus extract is oil, the oils usually are anti-fungal in
nature. Therefore, the acorus oil was also tested for cuts and wounds on sheep during
present study, it prevents the cuts and wounds from fungal growth and the cuts and
wounds heal rapidly as compared to control.

Other biopesticide of Pakistan: Nimbokil, a product of PCSIR, Pakistan (Tariq et al.,
2005), Biosal, a product of International Centre for Chemical & Biological Sciences
(ICC&BS), Pakistan (Sial et al., 2009).

Conclusion

Keeping in mind the work of different scientists and researchers as discussed in this
manuscript about Acorus calamus, it may be suggested that the use of acorus oil is safe
and sound as compared to synthetic and commercial pesticides. So it may be given
preference on commercial pesticides for the use in agriculture and health sector.
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