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ABSTRACT
Aqueous leaves extract of different concentrations of weed (Tridax procumbens L.) was used to investigate their allelopathic effects on seed germination, root
and shoot length and fresh and dry weight of some leguminous plants viz. Vigna radiata L. (Green gram), Dolichos biflorus L. (Horse gram) and Vigna
unguiculata L. (Cow pea). Mature fresh leaves of weed were crushed and soaked for 24h; the filtrates were diluted to make different concentrations and used
to investigate their effect on the test crops. The experiment was carried out in sterilized petriplates with sterilized absorbent cotton kept under natural light dark
cycle and was replicated 3 times. The aqueous leaf extract of Tridax procumbens was found to have inhibitory effect on germination, root, shoot elongation
and fresh and dry weight of receptor plants. The bioassays indicated that the inhibitory effect was much more pronounced at higher concentrations. The most
affected crop was green gram among the test crops. The inhibitory effect was much pronounced in root length as compared to shoot and germination of the
receptor crops.
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INTRODUCTION
The term allelopathy, originated from the Greek word
‘allelon’ meaning ‘each other’ and ‘pathos’ meaning
‘suffering’ and was coined by plant physiologist, Hans
molisch, University of Vienna, Austria. He defined
allelopathy as the effect(s) of one plant on other plants
through the release of chemical compounds in the
environment1. Allelochemicals are considered to be
secondary metabolites or waste products of the main
metabolic pathways in plants and they do not appear to play a
role in the primary metabolism essential for plant survival2.
Weeds are undesirable plants. Plants which interfere human
activity in crop and non-crop areas are considered as weed3.
They compete with the main crops for nutrients and other
resources and hamper the healthy growth ultimately, reducing
the yield both qualitatively and quantitatively. The weeds
causes more loss to agriculture than all pests, put together.
Understanding the nature of weeds, it is necessary in order to
learn how to reduce their effects on agricultural crops4and5.
The purpose of this study was to determine the possible
allelopathic effects of commonly distributed weed (Tridax
procumbens L.) on some leguminous plants.
Tridax procumbens L. belongs to daisy family (Asteraceae).
It is best known as a widespread weed and pest plant. This
weed can be found in fields, meadows, croplands, disturbed
areas, lawns, and roadsides in areas with tropical or semitropical climates. It is known for several potential therapeutic
activities like antiviral, anti oxidant, antibiotic efficacies,
healing
activity, insecticidal and
antiwound
inflammatory activity6.
Green gram (Vigna radiata L.), is an annual herbaceous plant
and commonly called mung beans. The dried beans are eaten
whole or split. The seeds or the flour may be used in a variety
of dishes like soups, porridge, snacks, bread, noodles and
even ice cream. Crop residues of green gram are used as
fodder. Green gram is sometimes specifically grown for
green manure or as a cover crop.
Horse gram (Dolichos biflorus L.), is an annual legume and
commonly referred to as Kollu. In traditional siddha
medicine, horse gram is considered as food with medicinal

qualities. It is prescribed for persons suffering from jaundice
or water retention, and as part of a weight loss diet. It is
considered helpful for iron deficiencies, and is considered
helpful for maintaining body temperature in the winter
season.
Cow pea (Vigna unguiculata L.), is an annual legume and
commonly referred to as southern pea. Cow pea can be used
at all stages of growth as a vegetable crop. Cow pea seed is a
nutritious component in the human diet. Cow pea may be
used green or as dry fodder. It is also used as a green manure
crop, a nitrogen fixing crop, or for erosion control.
In the present investigation an effort was made to study the
allelopathic effects of different concentrations of weed
(Tridax procumbens L.) extract on seed germination, root
length, shoot length, fresh weight and dry weight of some
leguminous plants such as green gram, horse gram, cow pea.
MATERIALS AND METHODS
The weed Tridax procumbens L. was considered as the donor
plant and the receptor leguminous plants were Green gram
(Vigna radiata L.), Horse gram (Dolichos biflorus L.), Cow
pea (Vigna unguiculata L.).The aqueous extracts were
prepared from fresh leaves of weed plant. 100 grams of fresh
leaves were soaked in 100ml of distilled water and kept at
room temperature. After 24 hours, the aqueous extract was
filtered through the sieve.
The filtrate was designated as stock solution of 100%
concentration. From this stock solution, other concentrations
such as 25%, 50%, and 75% were prepared by diluting it with
distilled water and the control contained only distilled water.
The data were recorded on seed germination percentage, root
length (cm), shoot length (cm), fresh weight (mg) and dry
weight (mg) of test plants.
Germination
The germination test was carried out in sterile petridishes of
12cm in size placing a Whatman No.3 filter paper on
petridishes. The extract of each concentration was added to
each petridish of respective treatment daily in such an amount
just to allow the seed getting the favourable moisture for
germination and growth. 10 seeds of test plants were placed
in petridish replicating three times. The experiment extended
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over a period of 7 days to allow the last seed germinated. The
seed was considered as germinated when the radical emerged
and the germination was recorded daily. The results were
determined by counting the number of seeds germinated.
Number of seeds germinated
Germination percentage = --------------------------------× 100
Total number of seeds sown
Seedling Growth
The root and shoot length were taken from the 3rd day to
seventh day after sowing for each treatment. The root and
shoot length were measured randomly by selecting 5
seedlings from all the treatment. The average value was
recorded in cm/plant.
Fresh and Dry weight
Five seedlings were selected randomly from the control as
well as the experimental set up. They were weighted with the
help of a balance. The average value for each treatment was
recorded as mg/plant. The seedlings were then kept in hot air
oven at 80° C for 24 hours to obtain a constant weight. The
dry weight was calculated as mg/plant.
RESULTS AND DISCUSSION
Germination Percentage
The Table-1 shows the germination percentage of leguminous
plants. The study revealed that the leaf extracts significantly
suppressed the germination and the severity of effect was
proportional to the extract concentrations. The maximum
seed germination percentage was shown in the control where
no extract used in all the receptor plants. The highest
inhibitory effect (50%) was recorded in green gram at 75%
concentration, while the lowest (90%) was in cow pea at 25%
concentration. The moderate inhibitory effect (78%) was
recorded in horse gram at 50% concentration( Fig-1).
This gradual decrease in germination percentage was due to
allelopathic effect of weed (Tridax procumbens L.) extracts
from lower to higher concentrations as compared to control.
The reduction in germination and growth are attributable to
restrain cell division, reduction in mineral uptake, hinder or
augments respiration, hamper the production of protein and
leg hemoglobin in certain crops and thereby effecting the
vegetation composition7and8.
Root and Shoot elongation
The study of Table-2 revealed that the extracts from fresh
leaves of weed (Tridax procumbens L.) significantly
inhibited the root and shoot elongation of all the test plants.
The root elongation of the test plant seedlings was more
adversely affected than the seed germination and shoot
elongation due to allelochemicals. The smallest root length
was registered in 75% which was 2.3cm in green gram (Fig2and3). The root length was moderately (3.4cm) inhibited in
horse gram (Fig-4and5) and slightly (3.9cm) inhibited in cow
pea (Fig-6and7). Root elongation of green gram was more
adversely affected than horse gram and cow pea. The highest
reduction (2.8cm) in shoot elongation was registered in green
gram at 75% concentration. The moderate inhibition of shoot
elongation was registered in horse gram (4.0cm) and slight
inhibition was recorded in cow pea (4.7cm).

The highest reduction in 75% concentration revealed that the
allelechemicals in the aqueous extract of leaves, which used
the maximum reduction in root and shoot length. Several
studies have indicated that the allelochemicals (eg.,
phenolics, terpenoids, alkaloids and their derivatives) are
toxics which may inhibit shoot/root growth, nutrient uptake,
or may attack a naturally occuring symbiotic relationship
thereby destroying the usable source of plants of a nutrient9.
Fresh and Dry weight
Seven days of old seedlings were taken for fresh and dry
weight and the results were shown in Table-3. The extracts
from fresh leaves of weed (Tridax procumbens L.) decreases
the fresh and dry weight of all test plants. The extract
concentrations of 25%, 50% and 75% decreases both fresh
and dry weight of given seedlings. Significant effect was
noted in all the seedlings at all concentrations. The
interaction showed direct relationship between concentration
and decrease in fresh and dry weight.
At lower level (25%) concentration, comparatively less
reduction (620, 170, 300mg) in their fresh weight was
observed (Fig-8). This indicates that all the test seedlings
affected by the extracts can tolerate stress up to some extents,
but as concentration increases, significant reduction in fresh
weight and growth of seedling occurs. The extracts from
different concentrations significantly reduced the dry weight
of all the test seedlings over control. The adverse effect
gradually increased which resulted in the dry weight
decreased of seedlings. The reason could be the decrease in
fresh weight of seedling.
Similar findings have been reported in Eucalyptus. The
extracts reduced germination, growth and yield of wheat
crop. The harmful effect of different aqueous extract pointed
out that allelochemicals in any concentrations present in soil
could decrease the dry weight of and yield of wheat
genotype10.

REFERENCES
1.
Rice EL. Allelopathy. 2nd ed., Academic Press, New York, 1984a;
353pp.
2.
Swain T. Secondary compounds as protective agents. Ann. Rev. Pl.
Physiol 1977; 28: 479-501.
3.
Anonymous. Weed Management for Developing Countries, FAO.UN,
Rome 1994; 120.
4.
Roberts HA, and Chancellor RJ. Weed Control Hand Book:
Principles. Science Publishers, Inc, Piymouth, UK, Chapter I 1980;
pp. 1-30.
5.
Sen DN, Mishra RK, and Kumar S. Yield losses by weeds. In: Indian
Zone International. Symposium on Weed Biology. Ecology and
Systematics 1984; 7: 339-346.
6.
Suseela L, Sarasvathy A, Brindha P. Pharmacognostic studies on
Tridax procumbens L. (Asteraceae). Journal of Phytological
Research 2002; 15 (2): 141–147.
Bawa R, and Singh RS. Effect of extracts from Eucalyptus globules
7.
Zabil. and Aesculus indica Colber. and seed germination of Glaucium
flavum Crantz. Indian J. Ecol 1982; 9: 21-28.
Muller CH. The role of chemical inhibition (allelopathy) in
8.
vegetational composition. Bulletin Torrey Botanical Club 1996; 93:
332-351.
9.
Ayeni AO, Lordbanjou DT, and Majek BA. Tithonia diversifolia
(Mexican sunflower) in South Western Nigeria; occurrence and
growth habit. Weed Res 1997; 37: 443-449.
10. Patel B, Achariya B, and Bupripata NP. Allelopathic effects of
Eucalyptus leaves on seed germination seedling growth of winter
wheat. Proc. Ind. Soc. of allel 2002; 115-119.
Table-1: Effect of different concentrations of weed (Tridax procumbens L.) extract on seed germination percentage of green gram, horse gram and
cow pea.
Treatment
Green gram
Horse gram
Cow pea
(%)
(%)
(%)
80
90
100
Control
70
85
90
25%
58
78
80
50%
50
65
70
75%
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Table-2: Effect of different concentrations of weed (Tridax procumbens L.) extract on root and shoot length of green gram, horse gram and cowpea.
Green gram
Horse gram
Cow pea
Root length (cm)
Shoot length (cm)
Root length (cm)
Shoot length (cm)
Root length (cm)
Shoot length (cm)
Treatment
Mean± SD
Mean± SD
Mean± SD
Mean± SD
Mean± SD
Mean± SD
2.8 ± 0.37
3.5 ± 0.41
5.8 ± 0.73
4.1 ± 0.52
6.5 ± 0.68
2.6 ± 0.38
2.7 ± 0.37
3.0 ± 0.30
3.7 ± 0.40
6.0 ± 0.71
4.3 ± 0.52
6.7 ± 0.63
2.8 ± 0.37
3.2 ± 0.31
4.0 ± 0.37
6.2 ± 0.74
4.6 ± 0.52
7.1 ± 0.50
Control
3.0 ± 0.30
3.6 ± 0.47
4.2 ± 0.37
6.4 ± 0.82
4.9 ± 0.54
7.4 ± 0.48
4.3 ± 0.48
4.2 ± 0.41
6.5 ± 3.88
5.0 ± 0.55
7.6 ± 0.45
3.2 ± 0.31
1.9 ± 0.82
2.1 ± 0.77
2.6 ± 0.66
4.1 ± 1.11
3.1 ± 0.76
4.6 ± 1.04
2.1 ± 0.78
2.2 ± 0.76
2.8 ± 0.66
4.4 ± 1.06
3.3 ± 0.71
4.8 ± 1.04
2.2 ± 0.76
3.4 ± 0.50
3.1 ± 0.57
4.6 ± 1.05
3.7 ± 0.54
5.2 ± 0.93
25%
2.3 ± 0.73
3.9 ± 0.65
3.3 ± 0.55
4.7 ± 1.04
4.0 ± 0.56
5.8 ± 0.96
2.5 ± 0.70
3.8 ± 0.44
3.7 ± 0.56
4.8 ± 1.03
4.2 ± 0.56
6.1 ± 0.90
1.7 ± 0.77
3.0 ± 0.58
3.0 ± 0.77
3.3 ± 1.21
3.2 ± 0.79
3.8 ± 1.15
3.1 ± 0.55
3.2 ± 0.77
3.6 ± 1.16
3.4 ± 0.68
3.9 ± 1.16
1.8 ± 0.79
2.0 ± 0.75
3.3 ± 0.49
3.4 ± 0.78
3.8 ± 1.13
3.6 ± 0.65
4.2 ± 1.22
50%
2.2 ± 0.70
3.5 ± 0.45
3.5 ± 0.79
4.0 ± 1.07
4.0 ± 0.53
4.7 ± 1.18
2.3 ± 0.69
3.6 ± 0.42
3.6 ± 0.81
4.2 ± 1.10
4.1 ± 0.50
5.0 ± 1.18
1.6 ± 0.36
2.0 ± 0.45
2.5 ± 0.41
3.3 ± 1.22
2.9 ± 0.61
3.6 ± 1.20
2.2 ± 0.42
2.7 ± 0.41
3.6 ± 1.21
3.0 ± 0.37
3.9 ± 1.07
1.8 ± 0.32
2.0 ± 0.36
2.4 ± 0.39
3.0 ± 0.33
3.8 ± 1.17
3.4 ± 0.34
4.2 ± 1.01
75%
2.1 ± 0.41
2.6 ± 0.38
3.4 ± 0.38
4.0 ± 1.12
3.8 ± 0.41
4.6 ± 0.98
2.3 ± 0.44
2.8 ± 0.34
3.4 ± 0.39
4.0 ± 1.75
3.9 ± 0.33
4.7 ± 0.97
Table-3: Effect of different concentrations of weed (Tridax procumbens L.) extract on fresh and dry weight of green gram, horse gram and cow pea.
Green gram
Horse gram
Cow pea
Fresh weight(mg)
Dry weight(mg)
Fresh weight (mg)
Dry weight (mg)
Fresh weight(mg)
Dry weight(mg)
Treatment
400
280
190
158
680
410
Control
300
160
170
123
620
418
25%
50%

210

178

100

85

450

353

75%

190

130

70

58

430

328

Fig-1: Effect of different concentrations of weed (Tridax procumbens L.) extract on seed germination percentage of green gram, horse gram andcow
pea.
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Fig-2and3: Effect of different concentrations of weed (Tridax procumbens L.) extract on root and shoot length of green gram.
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Fig-4and5: Effect of different concentrations of weed (Tridax procumbens L.) extract on root and shoot length of horse gram.
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Fig-6and7: Effect of different concentrations of weed (Tridax procumbens L.) extract on root and shoot length of cow pea.
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Fig-8: Effect of different concentrations of weed (Tridax procumbens L.) extract on fresh and dry weight of green gram, horse gram andcow pea
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