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ABSTRACT

The allelopathic effect of various concentrations of aqueous extracts of Neem (Azadirachta indica A. Juss.) leaves
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on Vigna unguiculata L., Vigna mungo (L.) Hepper, Vigna aconitifolia (Jacq.) Maréchal, and Cicer arietinum L. was
conducted in sterile petri dishes at standard growth conditions. The results depicted that the aqueous leaf extract of Azadirachta indica
significantly inhibited the seed germination, shoot length and root length. The inhibition of growth parameters were increased with the in-
creased concentration of extract. The investigations also revealed that at 75% and 100% there was more inhibition in all test plants whereas
at 50% concentration growth was enhanced in Vigna aconitifolia and Vigna unguiculata.

Introduction:

Allelopathy is adverse effect of one plant upon another. In allel-
opathy one plant species chemically inhibits seed germination,
growth and development of another plant species. Many crops
and weeds are found to possess allelopathic activity on frowth
and development of other plant (Rice 1974). Mehall and Calla-
way (1991), Indrajit (1996), Ashrafi et al (2007), opined that the
allelopathic compounds are present in leaves, stems, fruits
and seeds in many plants. Salam and Nogouchi (2010), Mishra
(2014), evaluated the allelopathic potential of Neem plant on
seed germination and growth in some plants.

The Neem (Azadirachta indica A. Juss.) is a member of family
Meliaceae, found in tropical and temperate regions. Neem is ev-
ergreen tree native to India (Anonymous 1985; Roxbburgh 1874).
All parts of the Neem tree are used medicinally from ancient
time. Neem parts are found to be promising effective against
diseases as Malaria, Diabetes, AIDS, Cancer, Heart diseases and
several other diseases (Hashmat et al 2012). Azadirachtin, Nim-
bidin, Mibolides, Gedunin, Salanin, Nimbin, Valassin are the ac-
tive principles found in various parts of Neem plant (Sharma et
al 2011). Neem plant is found possess allelopathic activities due
to presence of various allelopathic compounds. However, much
emphasis has been given on research of manure and soil condi-
tioner qualities of Neem plant (Ahmed and Grainage 1986). Re-
search on allelopathic aspects of Neem is far from satisfaction
(Alam 1990).

Vigna mungo L. is commonly called a Black gram. It is a major
source of dietary proteins. It is one of the important pulse crops
of India and can be cultivated in wide range of climatic condi-
tions (Sharma et al 2011). Cow pea (Vigna unguiculata) is com-
monly grown as highly nutritional and digestible source of food
all over the world (Sheahan 2012). Cow pea was commonly used
for human consumption in old world and currently it ensures
protein rich diet in India and East Asia population (Allen and
Allen 1981). Moth bean (Vigna aconitifolia) is herb native to In-
dia. The dal prepared from this plant is widely used as food in
India (Pandey 1978). Cicer arietinum (Gram) is a commonly
grown crop in India (Pandey 1978).

Materials and Methods:

The mature leaves of Neem (Azadirachta indica) were collected
from the campus of PS.G.V.P. M’s Arts, Science and Commerce
College, Shahada, Dist. Nandurbar (M.S.). The leaves were
washed thoroughly with distilled water to discard impurities

and dust particles. Azadirachta indica was considered as treat-
ment plant while the Agricultural crops Vigna unguiculata, Vigna
mungo, Vigna aconitifolia, and Cicer arietinum were treated as
test plants.

100 gm of Neem leaves were soaked in 100 ml distilled water for
24 hours at room temperature. After 24 hours the solution was
filtered through double layered Muslin cloth. The filtrate was
considered as a stock solution (100% concentration). From the
stock solution five different concentrations of treatment solu-
tions as 10%, 25%, 50%, 75% and 100% were prepared. The con-
trol treatment was induced with the help of distilled water as
suggested by Jafari et al (2007). The seeds of test plants were sur-
face sterilized with 0.1% HgCl, for 10 minutes and subsequently
washed 6-7 times with distilled water to remove traces of HgCl,

The germination of treated plants (Control treatment and Neem
leaf extract treatment) was carried out in sterile petri plates hav-
ing a petri plate sized blotting paper. 10 seeds of each test plant
were kept in petri plate as per treatment level after noting av-
erage seed weight. 5 ml solution of respective treatment was
added daily until full growth of control seeds. The petri plates of
treated seeds were kept in incubator approximately for 24 hours.
After every 24 hours the seed growth parameters like percent
seed germination [(No. of seeds germinated/ Total no. of seeds
sown) x 100], shoot length and root length were recorded. At the
end of experiments dry weight of test plant seeds were recorded
by oven drying the biomass produced.

OBSERVATIONS:
* Table 1: Percentage Germination of Seeds:-

Percent Germination Of Seeds

Sr.No|Seed name’s Control |10% [25% [50% |75% |100%
1 Vigna mungo 100 90 (86 [90 76 163
2 Vigna aconitifolia 100 90 [96 |100 |73 |66
3 Vigna unguiculata |96 66 (40 [100 (63 (50
4 Cicer arietinum 93 73 |56 |60 |46 (40

*Table 2: Root lengths of Seed in cm

Root length of Seeds in cm

Sr.No |Seed name’s Control [10% [25% |50% |75% [100%
1 Vigna mungo 2.64 2.12 12.05 [1.33 [1.76 |0.79
2 Vigna aconitifolia |2.20 1.69 [0.67 [2.00 {1.32 [1.18
3 Vigna unguiculata |4.40 2.00 |1.90 [5.20 [1.80 |1.20
4 Cicer arietinum 4.60 2.60 [2.30 12.40 [1.50 |1.30
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*Table 3: Shoot length of Seed in cm

Shoot length of Seed in cm

Sr.No [Seed name’s Control [10%|25% [50%|75% [100%
1 Vigna mungo 2.71 4.80 |4.50 16.71 [1.20 |0.72
2 Vigna aconitifolia [1.22 3.48 11.61 [3.29|1.09 [0.84
3 Vigna unguiculata |4.30 2.00 11.80 |5.80[1.70 [3.70
4 Cicer arietinum 3.90 1.90 {1.60 [2.10[1.60 |1.20

* Table 4: Average of Seed fresh weight in mg

Average fresh weight of Seeds in mg

Sr.No [Seed name’s Control |10% |25% [50% |75% |100%
1 Vigna mungo 444 530 [420 |460 |530 |444

2 Vigna aconitifolia  |360 360 400 [330 [380 (430
3 Vigna unguiculata |248 246 (237 |242 |240 |254
4 Cicer arietinum 194 154 |176 |159 [164 [168

*Table 5: Average of Seed dry weight in mg

Average of Seed weight in mg
Sr.No |Seed name’s Control [10% [25% |50% |75% |100%
1

Vigna mungo 260 340 [230 [290 |400 [320
2 Vigna aconitifolia {190 240 [250 |200 (320 |280
3 Vigna unguiculata [201 181 |187 [176 |189 |208
4 Cicer arietinum 173 134 1156 (146 [147 [147

REUSLTS AND DISCUSSION:

The effect of aqueous extract of Neem (Azadirahta indica) on
seed germination in Vigna mungo and Vigna aconitifolia are de-
picted in table 1. From the data obtained it is observed that, at
25% treatment level Vigna mungo and Vigna aconitifolia showed
slight inhibition of seed germination whereas Vigna unguiculata
and Cicer arietinum showed maximum inhibition. It was ob-
served that, at 50% treatment level there was no inhibition of
seed germination in Vigna aconitifolia and Vigna unguiculata.

Table 2 represents effect of aqueous Neem extract on root length
and it shows that the root length is less affected at 10 %, 25 %,
and 75 % in all test plants while maximum root length was ob-
served at 50% treatment level in Vigna unguiculata. At 75% and
100% treatment level root growth was significantly inhibited.

The inhibitory activity of aqueous Neem extract on shoot length
is shown in table 3. The shoot length was significantly reduced
at 75% and 100 % conc. in al test plants, while it is enhanced at
10 %, 25% and 50% concentration. Maximum shoot length was
observed in Vigna mumgo and Vigna unguiculata at 50% treat-
ment level. Vigna aconitifolia showed higher inhibition at 100%
treatment level.
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The effect of aqueous Neem extract on seed fresh weight and
seed dry weight are represented in table 4 and 5 respectively. It
is very clear that there is significant effect in all the seedlings
at all treatment levels. This indicates that the given seedlings
affected by Azadirachta indica L. aqueous extract can tolerate
stress up to some extent, but as conc. increases, significant re-
duction in fresh and dry weight.

The results are in accordance with other studies that obtained
that allelopathy may vary among plants. (Kangana et al 2012).
Salam and Noguchi (2010) reported that, the inhibitory activity
of aqueous Neem extract was dependent on the higher concen-
tration and the higher concentration showed strong inhibitory
activity over test plants. They also reported the higher inhibi-
tion of root growth than shoot growth in test plants. So, they
concluded that the Neem leaves may contain growth inhibi-
tory substance and may possess allelopathic potential. Ahangar
et al (2013) studied allelopathic effects of aqueous extracts of
Azadirachta indica and Eucalyptus citroides on wheat and found
that, the both plants significantly inhibit the percentage germi-
nation, shoot and root length of wheat plant.

Some kind of inhibitor(s) present in aqueous leaves extract was
responsible for the phytotoxic effect of A. indica on germination
and seedling growth of Vigna radiata (Charchafchi et al 2007).
The aqueous leaf extract of Neem may contain phenols, Flava-
noids, tannins, B-sitosterol, luped, rutin, ellagic acid and queree-
tin (Pandey et al 2014). Mishra, (2014), found significant inhibi-
tory action of Neem leaf extract on germination, root and shoot
elongation of various test plants. The aqueous extracts of Neem
leaf cause significant inhibitory effects on germination, root and
shoot length and development of lateral root of some cowpea
varieties (Lawan et al 2011).

CONCLUSION

From the present study it can be concluded that the aqueous
Neem leaf extract induces significant inhibition of seed germi-
nation, shoot and root length and seed fresh and dry weight in
all test plants inducing the allelopathic effects. As the concen-
tration of Neem leaf extract increases the inhibition rate also
increases with exception of 50% concentration which merely
shows enhancing effects in all plants, so 50% concentration may
be useful for plant growth. From the data obtained it can be said
that the Vigna unguiculata and Cicer arietinum showed more in-
hibition as compared to Vigna mungo and Vigna aconitifolia.
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