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Abstract: Allelopathy can simply be understood as the ability of plants to inhibit or stimulate growth of other
plants in the environment by exuding chemicals. Decline in crop yield in cropping and agroforestry 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 main goal
of this study was to examine inhibitory and stimulatory nature of interference of aqueous leaf extract of arable
trees, Leucaena leucocephala (L.I) Azadirachta indica (A.I) Tectona grandis (T.G), Dalbergia sissoo (D.S)
and Ficus bengalensis (F.B) on seed germination in Pisum sativum L. Aqueous leaf extracts (A.L.E ) of fiveS

arable trees plant L. I., A. I., T. G., D.S. and F.B (prepared by 12.5 gm, 25 gm and 50 gm dry powder of leaf
dissolved in 1000 ml of double distilled water) were tested for their allelopathic effects on seed germination of
two  varieties of Pisum sativum L. The experiment was conducted in sterilized Petri dish with a 24 h, 48 h, 72 h,
96 h and 120 h time interval on an average of 29 ° C. The effects of different concentrations of aqueous extract
were compared to distilled water. A.L.E caused pronounced inhibitory effect on seed germination of receptorS

plant in dose –dependent manners. The aqueous extract (A.Es) of L. I., A. I., T. G., D. S. and F. B showed
inhibitory  effect  in  higher  concentrations.  The  order  of  effectiveness  of aqueous extracts is as follows;
T. G > L. I.>, D. S>F.B>A. I. Hence, it could be concluded that the L.I., A. I.,T.G., D.S. and F.B leaf aqueous
extracts contain water –soluble allelochemicals, Which could inhibit the seed germination (SG) and reduce
radicle length (un published data) of Pisum sativum. It is suggested that Pisum sativum should not be planted
close to these trees due to adverse effects on its growth.
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INTRODUCTION that it releases into the environment. [2]. Decline in crop

Allelopathy   can   simply   be   defined   as   the years has been attributed to allopathic effects. It has been
ability  of  plants   to   inhibit   or   stimulate   growth  of reported that Eucalyptus sps and Acacia sps have
the  other  plants in the environment by exuding phytotoxic effects on tree crops and legumes [3-4].
chemicals.  The  concept  of  allelopathy was given by Allopathic associated problems often results to
Hans  Molisch  to describe both the beneficial and accumulate  phototoxic  and  harmful  microbes  soils,
harmful chemical interaction of plants and microorganism which give rise to phytotoxicity and soil thickness [5].
[1]  Since then, the term allelopathy has undergone The chemicals  with  allelopathy  activity  are   present  in
several changes and it has been defined as any direct or many   plants   and   various   organs,   including  leaves
indirect  harmful  or  beneficial  effects of one plant on and fruits [4-6] and have potential inhibitory effect on
other through  the  production  of  chemical  compounds crops [7].

yield  in  cropping  and agro forestry system in recent
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Pisum  sativum  commonly  known  as  pea  in  India, Statistical  Analysis:   Statistical   analysis  was
is dicotyledonous plant of family-Fabaceae. It is self
pollinated crop of short duration, multipurpose cash crop
of  India.  Our  present  work  was  an  attempt  to explore
the  alxlelopathic  effects  of these arable tree extracts on
most common agriculture crop of Bundelkhand region
especially Jhansi. Considering that little knowledge about
these species is available, we designed the present study
to evaluate the effects of  the  L.I.,  A.I.,  T.G.,  D.S.  and
F.B on seed germination in Pisum sativum.

MATERIALS AND METHODS

Preparation  of  Aqueous  Extracts  from  Leaves of
Donor Plants: L.I., A.I., T.G., D.S. and F.B were collected
from the different arable zones of Bundelkhand region
especially  Jhansi  and  considered  as  a   donor  plant.
The  aqueous  extract was prepared from fresh leaves of
the donor plant. The leaves were shed dried and then
ground using leaf particulator to pass through 2 mm mesh
sieve. The leaf powder of 12.5 gm, 25 gm and 50 gm of
each  donor plant powder were mixed in 1000 ml of
distilled water and kept in water bath at 45-55 for 24 h.0

The resulting brownish and dark extract was filtered
through cotton and after that with Whatman no.1 filter
paper, stored in fridge in dark place in conical flasks until
rerequired.

Collection and Sterilization of Test Plant: Healthy
uniform grains of Pisum sativum var.- Vrp-6 and Kpm-522
were  collected  from  Crop  Research  Farm  (Govt of
Uttar Pradesh) Mauranipur Jhansi. Before germination
test, the grains were surface sterilized with 1% sodium
hypochloride for 20 mins, then rinsed with the distilled
water for several times to remove excess of chemical.

Seed Germination Test (SGT): Germination test was
performed  for  the  A.  Es of each donor plant. Healthy
and  uniform  size  10 seeds were selected and presoaked
in distilled water for 2 h and then soaked in different
concentrations of 12.5 g/L, 25 g/ L and 50 g/ L of A. Es for
3 hrs. The sterilized seeds were evenly placed on two
layers of filter paper in sterilized Petridish (12 cm). The
Petri dishes were placed in growth chamber (25 °C) and
70% humidity and continuously dark. Treatments were
arranged in a completely randomized design with three
replications. Seeds were considered germinated upon
radicle emergence. Germination was determined by
counting the number of germinated seeds at 24-h intervals
over a 5-day period.

performed employing  one  way  ANOVA  test  using
GPIS software 1.13 (GRAPHPAD, California, USA). To
detect the significance of differences of variables. All
values are expressed as mean± SEs.

RESULTS

Fig. 1-5 and summaries the results for the effect of
aqueous  extract  of  selected  arable  trees in L.I., A.I.,
T.G., D.S. and F.B in seed germination of Pisum satium L.
var.Vrp- 6 and Kpm-522. The inhibition of seed
germination have been determined on both aqueous
extract concentration and incubation period. In addition,
it was determined that two variety of Pisum sativum
showed varied germination rates at similar concentration
of aqueous extract.

Leucaena leucocephala (L.I): The germination rate of
seeds  decreased  with  increasing  concentration  of A.
Es   of   Leucena   lecucephala   in   both   variety of
Pisum  sativum. At  further   incubations   (48   h,   72  h,
96  h  and  120 h),  the  germination  rate    of  treated
seeds slightly increased in both variety was significantly
higher (p < 0.01) than control  ones.  The  only exception
of these was in var. Vrp-  6  at  24  h  incubation,  17.5%
SG   were  reported  at  25  g/L treatment and var.Kpm-522
at  24  h  and  48  h   incubation    period   53.3   %  and
63.3% SG  were  reported  with  12.5 g/L treatment were
non  significant  (p>0.05)  than  control  one.  But in
var.Vrp-6 no germination was reported in 24 h incubation
periods. Fig. 1.

Azadirachta indica (A.I): The germination rate of seeds
decreased  with  increasing concentration of this A.Es
Fig-2. At further incubation (48 h, 72 h, 96 h and 120 h).
The germination rate of treated seeds increased especially
for var. Vrp-6. The only exception to these were  in  var.
Vrp 6 at 24 h incubation period zero percentage seed
germination with 12.5 g/L, 25 g/L and 50 g/L treatment and
48 h ( 23.3% S G) and 72 h seed germination (76.6 % seed
germination) in 25 g /L and 12.5 g/L treatments. But in
var.-   Kpm-522,  100  %  seed   germination   showed   at
48 h, 72  h,  96  h and 120 h incubation periods of all
treatment. In var- Kpm-522, percentage of seed
germination  decreased   in  dose-dependent   manner  in
24 h incubation periods. Aqueous extract of A. I. reduced
seed germination percentage in var.Vrp 6 more profoundly
than that of var- Kpm-522.
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Fig. 1: Effect  of  aqueous  leaf  extracts  of  Leucaena  leucocephala  on  seed  germination  of  Pisum  sativum  var.
VRP-6 and KPM-522. Vertical bars show standard error of mean of three replicates.T1-24 h; T2-48 h; T3-72 h;
T4-96 h; T5-120 h.

Fig. 2: Effect  of  aqueous  leaf  extracts  of  Azadirachta   indica   on   seed   germination   of   Pisum   sativum  var.
VRP-6 and KPM-522. Vertical bars show standard error of mean of three replicates T1-24 h; T2-48 h; T3-72 h;
T4-96 h; T5-120 h.

Tectona grandis (T.G): The germination rate of seeds treated seeds. Only exception in var-6, after 48 h
decreased with increasing treatment of this aqueous incubation  13.3%  S.G  was reported, in 25 g/L treated
extract  Fig.  3.  At further  incubations  (48 h, 72 h, 96 h seed and 40% S.G, in 72 h incubation in 12.5 g/L treated
and 120 h). The germinated seeds increased in both var. seeds.  In  both  variety  inhibitory  effect  reported on
Vrp-6  and  var-  Kpm-522.  In  general, the germination dose –dependent manners. 
rate of treated seeds of both variety were significantly
lower  (p<0.001)  than   control   group.   In   var.  Vrp-6 Dalbergia  sissoo  (D.S):  In  control  group  10%  SG in
and var- Kpm-522, the control group exhibited 33% seed
germination after 24 h incubation period and 0% seed
germination  was  reported  in  24  h  incubation  in  all

var. Vrp-6  and  53.3%  SG.  in  var-  Kpm-522  were
reported. In  treated   group   with   both  varieties
showed  zero  percent   seed   germination    was  reported
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Fig. 3: Effect  of   aqueous   leaf   extracts   of   Tectona    grandis  on  seed  germination   of   Pisum   sativum   var.
VRP-6  and KPM-522. Vertical bars show standard error of mean of three replicates T1-24 h; T2-48  h;  T3-72  h;
T4-96 h; T5-120 h.

Fig. 4: Effect  of  aqueous  leaf  extracts   of   Dalbergia   sissoo   on    seed   germination    of   Pisum   sativum   var.
VRP-6  and  KPM-522. Vertical bars show standard error of mean of three replicates T1-24 h; T2-48 h; T3-72 h;
T4-96 h; T5-120 h.

in   all    treated    seeds    at   24   h   incubation  period. In control group, about 10% of seeds germination
Fig. 4 shows the effect of different concentration of after  24  h  of  incubation,  which  further  increases  to
aqueous leaf extract of Dalbergia sissoo on seed 53.3 % at 48 h, 90% at 120 h var. Vrp-6. When seed treated
germination  of  pea  seeds.   At   lower  concentration with lower concentration 12.5 g/L, a marginally lower
(12.5 g/L) resulted in a non –significant decrease in (non–significant) percentage of seed germination was
percentage seed germination. However, with further observed compared to control groups. The lowest
increase  in  dose  at  25.5   g/L and   50   g/L  the  effect germination was observed in seeds treated with 50 g/ L
was statistically  significant  inhibition  and  delay in aqueous extract of Dalbergia sissoo (about 0% at 24 h,
percentage germination in a dose –dependent manner in 26.6 at 48 h, 73.3% at 72 h 76.6 % at 96 h and 90% at 120 h.
both varieties. similar results were seen in var- Kpm-522.
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Fig. 5: Effect  of  aqueous  leaf  extracts   of   Ficus   bengalensis   on   seed   germination   of   Pisum   sativum   var.
VRP-6  and  KPM-522.  Vertical  bars show  standard error of mean of three replicates. T1-24 h; T2-48 h; T3-72
h; T4-96 h; T5-120 h.

Ficus bengalensis (F.B): No seed germination was found caulinaria suppressed the germination, plumule and
at 24 h incubation period treated and untreated group var. radicle length of all food crops [9]. 
Vrp-6. Also, no SG was reported at 48 h incubation period Similarly, aqueous extract leaf extract of Acacia
in 50 g/L treated seeds 50 % seed germination was nilotica have depressive allelopatheic effect on seed
reported in 24 h incubation period of treated seeds and germination and radicle length of Triticum aestivum var-
untreated seeds. Fig. 5. Lok-1 [4].

DISCUSSION indica, Mangifera indica, Cymbopogan citrates and

The toxic effects of aqueous extract of five arable cepa. They suggested that these aqueous extract contain
trees on seed germination of Pisum sativum were (Zn), copper (Cu), manganese (Mn), iron (Fe), cadmium
evaluated. The tap water used as the control is of (Cd) and lead (Pb) at different concentration these metals
extremely good quality. Data on the effects of the have been implicated in inhibition of root growth in
aqueous  extract  on seed germination of Pisum sativum Allium cepa [12], cucumber, lettuce and millet [13]. Our
in  both  varieties showed in dose- dependent manner. finding is also similar to these findings, This might be
The prevalence of efficacy of A. Es of these plants were possible that the aqueous extract of trees Leucaena
different in both variety in same species was in the leucocephala, Azadirachta indica Tectona grandis,
following order: T.G>A.I.>L.I.>F.B>D.S (var.VRP-6) and Dalbergia sissoo and Ficus bengalensis plant also
T.G.> L.I.>D.S>.FB>A.I (var. Kpm-522). Inhibition of seed contains some heavy metals which inhibited the seed
germination in Pisum sativum might be due to the germination this is possible that these aqueous extract
presence of some heavy metals in the aqueous extract. It reduced  the  ATP  synthesis. These results correlated
might be also possible that the mechanism of action of with  [14] who found the Allelopathic effect of leaf
these aqueous extract differ in variety of same species. extracts of Acacia auriculiformis on seed germination.
The similar study for A. Es of leaves and bark of Grewia Inhibition of seed germination and seedling growth of
oppositifolia, Ficus roxburghi. Bauhinia variegata and some herbaceous plants by leaf extracts of eucalyptus
Kydia calycia on test crops Echinochloea frumentaceae, have been reported [15].
Eleusine coracana, Zea mays, Vigna unguiculata and
Glycine max and found that the bark and leaf aqueous CONCLUSION
extract of tree species were most toxic to food crops [8].
Similarly, alleolpathic influence of Quercus species on As  literature   exposed   that   numerous  plant
Triticum aestivum, Brassica compestris and Lens species  released   chemical   compounds  in  the soil.

The similar study for aqueous extractof Azadirachta

Morinda lucida have been reported [10-11] in Allium
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Although    these toxic    substance    may    be   useful 8. Kaletha, M.S., B.P. Bhatt and N.P. Todaria, 1996.
for the control of weeds, insect nematodes, disease Tree-crop interaction in traditional agroforestry
pathogens.  Therefore,  some  preventing  measures systems  of  Garhwal  Himalaya.  1. Phytotoxic effects
should be taken to minimize the deletoerious effects of farm trees on food  crops.  Allelopathy  Journal,
especially leaves, should be lopped, at the time of 3(2): 247-250.
growing crops which will reduced the toxic effects from 9. Bhatt, B.P. and D.S. Chauhan., 2000. Allelopathic
the place. effects of Quercus species on crops of Garhwal
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