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Abstract: Decline in crop yield in cropping and agro-forestry system in recent years has been attributed to
allelopathic effects. Plants may favorably or adversely affect other plants through allelochemicals, which may
be released directly or indirectly from live or dead plants. The objective of this study was to examine and
quantify the nature of interference of aqueous leaf extracts of Ficus infectoria, Emblica officinalis and Acacia
leucophloea on seed germination and radicle growth of Cicer arietinum and to identify morphological trait for
allelopathic interference assessment of chickpea seedlings. Aqueous leaf extract of all three tree species
significantly decreased germination percentage and increased mean germination time of Cicer arietinum
particularly at concentrations of 30 g L  and 45 g L  respectively. Similarly radicle growth decreased1 1

significantly with increasing level of aqueous extract concentration compared with control. From the overall
data the leaf extracts of the three tree species can be arranged according to increasing allelopathic potential:
Ficus infectoria, Acacia leucophloea, Emblica officinalis. Seedling root length appeared to be the strongest
morphological trait for allelopathic assessment of Cicer arietinum.
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INTRODUCTION Allelopathy plays an important role in agro-

In semi-arid environments, agroforesry has the interactions in biotic communities. Such influences and
potential to enhance agricultural production and buffer interactions are mainly a result of allelochemical release
rural livelihoods against drought. For example nitrogen- from the donor plants that generally have harmful effects
fixing trees can enhance the nutrient status of typically on the receiver plants but a selective benefit to the donor.
poor semi-arid soils and reduce wind erosion [1]. They In recent years, improved analytical methods have shown
can also provide shade and fodder for livestock during the allelopathy phenomenon in numerous species,
drought, in addition to providing a range of other goods indicating it is operative in plant ecosystems [4-9].
and services such as fruit, fibre, gums, fire wood and dune Biochemical activities of released allelochemicals are
stabilization [2]. However, there are concerns that many of recognized worldwide by researchers and farmers because
the indigenous species currently recommended for they provide an alternative to synthetic herbicides,
agroforestry may reduce crop and fodder production insecticides and nematocides in agro-ecosystems.
through their allelopathic effects on sub-canopy Furthermore, allelopathy research in various aspects has
vegetation. been applied to the fields of agriculture and forestry in

Decline in crop yields in cropping and agroforestry order to reduce environmental pollution and increase
system in recent years has been attributed to allelopathic agricultural production for sustainable agriculture [10].
effects. It has been reported that Eucalyptus species and In this study, allelopathic potential was evaluated for
Acacia species have phytotoxic effects on tree crops and three multipurpose trees that are currently promoted for
legumes [3]. agroforestry.

ecosystems leading to a wide range of influences and



Germination ratio of tested plantRelative germination Ratio (RGR) 100
Germination ratio of control 

×

Mean root length of tested plant Relative elongation Ratio (RER) of root 100
Mean root length of control 

×
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MATERIALS AND METHODS Ratio  of  germination  and  elongation  were

Ficus infectoria, Acacia leucophloea, Emblica
officinalis was considered as the donor plant and the
receptor agricultural crops selected was Indian Chickpea
(Cicer arietinum L.).

The  aqueous extracts were prepared from fresh leaf
of  the  donor  plant. 100 gram of fresh senescent leaves
of  each  species  were  soaked  in 500 ml of distil water
and kept at water bath (50-55°C). After 24 hours the
aqueous extract was filtered through the sieve and then
some extracts were diluted to make the concentration of
15 g L , 30 g L  and 45 g L  and stored for seed1 1 1

treatment experiments. 

Concentrations: The following concentrations treatments
were used in the experiment: 

C  = Seeds of receptor plants grown in distil water only0

(Control)
C  = Seeds  of receptor plants grown in leaf extracts of1

15 g L  concentration 1

C  = Seeds of  receptor plants grown in leaf extracts of2

30 g L concentration1

C  = Seeds of receptor  plants grown in leaf extracts of3

45 g L  concentration.1

Germination and  Growth  Records:  The  germination
test was carried out in sterile petridishes of 9 cm in size
placing a Whatman no. 1 filter paper on petridishes. The
extract of each is concentration was added to each
Petridish of respective treatment daily in such an amount
just to keep the seed moist enough to get favorable
condition for germination and growth. The control was
treated with distilled water only. 10 seeds of agricultural
crop was placed in the Petridish replicating three times.
The petridishes were set at a room temperature ranging
from 28-30°C. The experiment extended over a period of
five days to allow the last seed germination and the
measurement of the shoot and root length. The seed was
considered as germinated when the radicle emerged and
the germination was recorded daily. The results were
determined by counting the number of germinated seeds
and measuring the length of primary root.

Statistical Analysis: Data data were compound by
analysis of variance (ANOVA), using the STATVIEW 4.5
(abacus concept; Berkeley, USA) software package and
difference were considered statistically significant at
p<0.05.

calculated as [11]: 

For the calculation of percentage of inhibitory effect
on germination and radicle elongation of treatment plants
to control, we use the following formula [12]: 

I =100-(E  X 100/E )2 1

Where,

I = % inhibition. 
E  = Response of control plant. 1

E  = Response of treatment plant. 2

RESULTS

Figures  1-3  summarize  the   results   for   the  effect
of   Ficus    infectoria,    Emblica    officinalis    and
Acacia leucophloea on germination of Cicer arietinum.
The  inhibition  extent  of  germination has been
determined  to  depend on both aqueous leaf
concentration  and  incubation  period.  The  root  length
was  also  decreased with increasing concentrations of
leaf extracts. Tables 1-3 summarize root growth of
germinating seeds. 

Germination: The effect of 3-donor plants on relative
germination ratio of the bioassay species are shown in
Fig. 1-3 {Plates 1-3}. In most cases, variation of
germination percent varied evenly due to different
concentrations. With the increase of concentration, the
inhibitory  effect  was  progressively increased. In all
cases, the maximum inhibitory effect was found at C3

concentration except A. leucophloea. The maximum
relative germination ratio (74.14%) was found for
E.officinalis at C1 concentration. Among the donor
plants, E. officinalis shows less sensitive effect at all
concentrations to the receptor crop (in comparison to
others). It was also observed that all leaf extracts delayed
the germination significantly in receptor crop compared to
control treatment. 
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Table 1: Root elongation (cm) of receptor agricultural crop to distill water (C ) and different concentrations of Ficus infectoria extracts (C -C )0 1 3

Duration

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatment 24 h 48h 72h 96h 120h

C 0.5 3.41 5.48 6.05 6.530

C  (PIE) 0.54 (-1.82) 2.54 (-25.52) 4.13 (-24.64) 4.48 (-29.96) 4.92(-24.66)1

C  (PIE) 0.18 (-67.28) 1.71 (-49.87) 3.74 (-31.79) 4.02 (-33.59) 4.7 (-28.05)2

C  (PIE) 0 (-100) 1.25 (-63.59) 3.15 (-42.55) 3.89 (-35.76) 4.38(-32.95)3

Here, ( PIE = Percent of inhibitory effect,-ve = inhibitory effect, +ve = stimulatory effect) 

Table 2: Root elongation (cm) of receptor agricultural crop to distill water (C ) and different concentrations of Emblica officinalis extracts (C -C )0 1 3

Duration

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatment 24 h 48h 72h 96h 120h

C 1.26 3.22 4.81 4.89 5.150

C  (PIE) 0.65 (-48.42) 2.83 (-10.87) 2.87 (-41.17) 3.39 (-26.17) 3.55 (-31.07)1

C  (PIE) 1.27 (+0.78) 1.35 (-58.09) 1.44 (-70.07) 1.65 (-64.07) 1.87 (-63.71)2

C  (PIE) 00 (-100) 0.48 (-85.10) 0.82 (-82.96) 1.08 (-76.48) 1.33 (-74.19)3

Here, ( PIE = Percent of inhibitory effect,-ve = inhibitory effect, +ve = stimulatory effect) 

Table 3: Root elongation (cm) of receptor agricultural crop to distill water (C ) and different concentrations of Acacia Leucophloea extracts (C -C )0 1 3

Duration

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatment 24 h 48h 72h 96h 120h

C 2.28 3.94 4.81 4.6 5.150

C  (PIE) 2.09 (-8.34) 2.68 (-31.99) 3.75 (-22.04) 4.37 (-5.04) 4.68 (-9.13)1

C  (PIE) 1.08 (-52.65) 1.73 (-56.1) 2.59 (-46.16) 3.38 (-26.56) 4.13 (-19.84)2

C  (PIE) 0.8 (-64.92) 1.361 (-65.49) 2.2 (-54.27) 2.73 (-40.8) 3.46 (-32.85)3

Here, ( PIE = Percent of inhibitory effect,-ve = inhibitory effect, +ve = stimulatory effect)

Fig. 1: Effect of aqueous leaf extract of Ficus infectoria Fig. 2: Effect of aqueous leaf extract of Emblica
on Relative Germination Ratio (RGR) of Cicer officinalis on Relative Germination Ratio (RGR) of
arietinum var-pusa-256. Cicer arietinum var-pusa-256.
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Fig. 3: Effect of aqueous leaf extract of Acacia constructive suggestions while preparing the manuscript.
leucophloea on Relative Germination Ratio (RGR)
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