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Abstract

The importance of the role of allelopathy in agro-eco system cannot be denied. Molisch, in 1937, put forwarded
the concept of allelopathy to explain how a plant can impart its harmful/beneficial effects upon the other with
the release of certain molecules in their surroundings. The present work was carried out as a preliminary study
to investigate any possible herbicidal activity of the plant’s extract on growth of Triticum aestivum. Modified
protocol of McLaughlin and Rogers was used to carry out petri plates study. Similarly, open field study was also
carried out to get more precise results. Our results showed that the crude extract of our plant significantly (P >
0.05) inhibited the shoot (hypocotyls) growth of wheat compared to control after 3rd & 5th days. The data also
indicated that the extract significantly inhibited roots growth as compared to non-treated water (control) group.
After complete treatment with sample solutions, fresh and dry weight of all replicates was calculated and this
exposed that our plant extract extensively (P < 0.05) controlled the fresh as well dry weight. Similarly, in field
study, results indicated that it markedly (P<0.05) inhibited shoot growth compared to control. After complete
treatment, fresh and dry weight of all replicates were measured which revealed that the extract significantly

(P<0.05) decreased fresh as well dry weight of wheat.
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Introduction

The dispersal and plenty of plant species is
determined by their ability to strive for resources
(Huston and Smith 1987, Tilman 1988, Casper and
Jackson 1997; Grime 2001) and by other types of
biotic interactions (Callaway, 2007). Some plant
species subdue the progression or establishment of
their entrants by releasing toxic composites, a
mechanism referred to as allelopathy (Inderjit et al.,
2011). Allelopathic compounds can directly impair
other species by dwindling their germination or
growth (Callaway and Aschehoug, 2000; Prati and
Bossdorf, 2004). Alternatively, these compounds can
act indirectly through effects on the soil microbial
community, i.e. by suppressing mutualists or by
promoting antagonists of other plant species (Mangla
and Inderjit, 2008; Stinson et al., 2006). Thus,
allelopathic compounds can play a major role in
1998).
Moreover, allelopathic compounds can be persistent

plant-plant interactions (Wardle et al

in soils. The resulting legacy effects of allelopathic
species can affect future plant species and potentially
entire ecosystems in the long term (Prati and

Bossdorf, 2004; Stinson et al., 2006).

During the last decade, the concept of allelopathy has
received increased attention. A no of plant species are
being explored for their allelopathic potential in
Pakistan (Ahmed et al., 2014). It is therefore, the
most appropriate time to contemplate the
development and organization of our medicinal
plants industry to become independent in order to
provide communal native natural drugs that are
under use by the healers of rural areas to treat various
diseases (Ahmed et al., 2014-15). The objective of the
study was to assess the potential allelopathic
interference/inhibition

of Salix nigra against

Triticum aestivum.

Material and methods

Plant collection and extraction

The leafy plant was mowed from a rural area of
district Bannu and was identified and recognized by a
botanist at department of Botany, UST Bannu. The

voucher specimen was deposited in herbarium of the
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department. After drying the plant, it was crushed
into fine powder. The powder was extracted in 70%
methanol for a period of 7 days. Filtration was done
after this one week period and filtrate was applied to
rotary evaporator to make it concentrated. Freeze
drying was applied in order to get powder of the

extract.

Sample preparation

To precede allelopathic assay, 10mg of plant’s powder
was dissolved in 10ml methanol. From this stock
solution, further dilution was made to 1oug/ml,
10o0oug / ml and 1000pg /ml (a 15ml volume was

made).

In vitro allelopathic assay: petri plates study

Modified protocol of McLaughlin and Rogers (1998)
was used for determining the allelopathic
interference/inhibition of methanolic fraction of plant
extract with triticum aestivum. The experiment was
executed in triplicates. In this experiment, filter
papers were set in the autoclaved petri plates. 2ml
solution from 10, 100 and 1000pg/ml was
sprayed/poured on the filter paper. Petri plates were
already labeled. The control was not treated by the

sample solution.

In order to evaporate the methanol from the sample
treated plates, they were placed in the oven at 40°C.
After complete evaporation, 5ml of distilled water was
sprayed over all experimental and control group’s
plates. 5 wheat seeds, washed by distilled water and
then by 1%HgCl. solution, were placed in each plate
at equal distance by scientific way. All the petri plates
were incubated in growth chamber for five days. After
3 days, hypocotyls/shoot and radical/root inhibition
was noted with respect to control. Similarly after 5
days the inhibition was noted by the same way and

mean was taken.

Allelopathic assay: open field study

Preparation of samples

For allelopathic open field study, stock solution was
prepared by dissolving 5mg of plant’s powder in 5ml

distilled water instead of methanol due to its toxicity.
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From this stock solution, further dilutions were made
to 10, 100 and 1000pg/ml each one of 15ml in

volume.

Assay procedure

The experiment was also performed in
triplicates.102g mud was put in each disposable glass
labeled as control and experimental. 7 clean wheat
seeds were propagated in each glass and added 25ml
dis.H-O. All the glasses were kept in the open
environment. After 7 days, length of hypocotyls/shoot
of all the grown wheat seeds were noted & mean was
taken.

sml sample solution of each concentration was
sprayed separately on the concerned
hypocotyls/shoot of grown wheat. The control (not
treated) was sprayed by s5ml of distilled water. After 7
days, the length of hypocotyls/shoot of grown wheat
of all the treated and control was measured and
average was taken. The difference was noted between
the treated and non-treated with respect to the

control.

The fresh weight of the entire treated and control
fraction was recorded very carefully by digital

electronic balance. After this, all the treated and
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control fractions were packed separately and were
placed in the oven at 80°C until complete dryness.
The total dry weight was noted & the difference was
taken between the weights of treated fractions with

respect to control.

Statistical analysis
Statistical analysis was done using SPSS 16.0. All the
experiments were performed in triplicates and results

mentioned as +mean SD.

Results

Petri plate study

Three different concentrations (1oug/ml, 100ug/ml
and 1000pug/ml) were used for the assessment of
allelopathic interference/inhibition of S. nigra. The
result revealed that crude extract of our plant
significantly (P > 0.05) inhibited the shoot
(hypocotyls) growth of wheat compared to control
after 3rd & 5th days (Fig 1). The data also indicated
that the extract significantly inhibited roots growth as
compared to non-treated water (control) group as
shown in Fig 2. After complete treatment, fresh and
dry weight of all replicates were calculated which
exposed that our plant extract extensively (P < 0.05)

controlled the fresh as well dry weight (Table 1).

Table 1. Fresh and dry weight of wheat in the absence and presence of different concentrations of Salix nigra

extract.
S.No Treatments Fresh weight Dry weight
1 control 1.39 £0.03 0.14 £0.02
2 10 pg/ml 1.24+0.05 0.10+0.08
3 100 ug/ml 1.09 £0.01 0.06 £0.06
4 1000 pg /ml 0.96+0.03 0.03+0.05

Table 2. Fresh and dry weight of wheat in the absence and presence of different concentrations of Salix nigra.

S.No Treatments Fresh weight Dry weight
1 control 1.26+0.04 0.18+0.032
2 10 pg/ml 1.22+0.08 0.16+0.07
3 100 pg/ml 1.12+£0.09 0.10+0.02
4 1000 pg/ml 1.07+0.02 0.07+0.05
Field study to control (Fig 3). After complete treatment, fresh and

Various concentrations of Salix nigra methanolic
extract were used for phytotoxic activity against
wheat growth. The presented data indicated that it
markedly (P<0.05) inhibited shoot growth compared

dry weight of all replicates were measured which
revealed that the extract significantly (P<0.05)
decreased fresh as well dry weight of wheat (Table 2).
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Discussion

Plants bearing medicinal value and their bioactive
components are used worldwide for managing a no of
human illnesses including inflammation, cancer,
infections, cardiac diseases and several new. Natural
products use for the control of all kind of diseases can
be
compared to drugs synthesized in the laboratory. In

credited to their minimal adverse events as

most areas of the world, locally used herbal
treatments are common and have been under
investigation to get active principal of these
medications. Pakistan, a rich country in natural
resources and medicinally important plants which
have been in use by native healers to treat many
diseases including diseases of digestive system,

cardiovascular, skin diseases and infectious illnesses.
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Fig. 1. Shoot growth of wheat in the presence and absence of different concentrations of Salix nigra after 34 and

5th day treatment.
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Fig. 2. Root growth of wheat in the presence and absence of different concentrations of Salix nigra after 3¢ and

5th day treatment.

Scientists  performed  numerous  allelopathic

experiments on plants having medicinal importance.
The research work of Nazir et al., 2007 revealed the
of three herbal

allelopathic  potential species

(Saussaurea lappa, Rheum emodi and Potentilla
fulgens). The researchers studied the allelopathic
effects of these three herbs on a few food crops. It was

noted that the germination of all the traditional food
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crops was reduced to great extant. In recent years,
exploration of allelopathic potential of the medicinal
plants is a field of exceptional curiosity. Khan et al.,
2009 worked to check the allelopathic effects of four
medicinal plants by using sandwich method.
Similarly, sandwich method was also used by Fujii

and Hiradate, (2007) to study the allelopathic activity
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of 239 plants on lettuce. The main purpose of Aziz
and Fujii, (2005) to examine 14 medicinal plant
species of plane areas with semi-arid conditions was
of their allelopathic potential by using sandwich
method. They reported that at field levels,
allelochemicals play a very good role in the

agricultural and functional ecology.
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Fig. 3. Shoot growth of various groups after complete treatment.

Including Pakistan, approximately in entire world,
there is a marked reduction in crop production due to
weeds. The extent of losses caused by weeds was
found to be more as compare to the insects and other
diseases but their facts are usually ignored. Weeds
control through synthetic drugs has caused various
human health problems and soil water pollution
(Barkatullah et al., 2001). So weeds control through
harmless means is required to protect environment
and to increase crop yield. Crude methanolic extract
of Salix nigra showed good phytotoxicity as
compared to control which proved the presence of
phytochemicals in the plant which can be further

isolated and purified for future use.

Conclusion

Salix nigra could be an impending source of new
phytotoxic agent. As effective inhibitory activity was
observed, more research should be directed towards
isolation of phytotoxic bioactive compounds as well as
further field trials can be carried out to confirm the

present findings.
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