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ABSTRACT
Moringa is a miraculous plant having combination of antioxidants, amino acids, macro and micronutrients,
minerals and vitamins. The objective of the present study was to assess the growth promoting properties of
Moringa (Moringa oleifera) leaf extract by opting Vicia faba as test plant. Germination percentage was calculated
after sowing the soaked Vicia faba seeds in different concentrations of MLE like 10%, 20%, 30% and 50% for
6 hours. Soil application of MLE was also given. Foliar spray with the solutions of different concentrations
of MLE was done once every week after emergence till 30 days and the growth parameters like average
germination, number of leaves emergence, height of plant, shoot length(cm), root length (cm), shoot and
root fresh and dry weight(g) had been recorded. All the concentrations of MLE promoted all the growth
parameters as compared to control, but greatest enhancement in the test plant vigour was shown by 50 %
of MLE. So it was concluded that Moringa leaf extract acts as a potent, natural, eco friendly growth stimulator.
It can be used to improve the growth and development of a variety of plants. In future it could be prove to
be a boon for the underprivileged farmers, who are not able to purchase the expensive fertilizers and manure
due to financial constrains.
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Introduction
With the increasing population, demand of food is
increasing day by day. In order to fulfill the requirement and gaining huge profit, farmers usually add
chemical fertilizers in their soil. Fertilizers contain
macronutrients and micronutrients, which a plant
needs to grow fast. Chemical fertilizers help farmers
to produce more and high-quality crops in the short
time, but in long run these may lead to fewer or poor
quality crops. Along with many adverse effects like
soil acidification, heavy metals pollution, soil compaction and changes in soil microbiome, it also leads
to degradation of soil and environment (Gao, 2001;
Phiri, 2010; Lan and Xia, 2008). Furthermore the inCorresponding author’s email: madhumita3680@gmail.com

organic chemical fertilizers are expensive, which put
financial burden on the farmers and a number of
poor farmers are not able to afford it. Thus, there is
a need to find out an alternative which is natural,
safe, cheap and act as an effective source of plant
growth stimulator. Being rich in a number of nutrients, Moringa is one of the most potent option for enhancing the growth of the plants.
Moringa oleifera is native of sub-Himalayan tracts
of India, Pakistan, Bangladesh and Afghanistan
(Nikkon et al., 2003). Moringa is the only genus of
family Moringaceae. Out of many species Moringa
oleifera is most popular and extensively grown species. It is commonly known as Drumstick tree,
Horseradish tree, Ben oil tree etc. M. oleifera is a fast-
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growing, small to medium-sized deciduous tree.
Although all parts of Moringa has amazing nutritional and medicinal properties, but the leaves are
the most potent part of the plant.
The leaves of M. oleifera are the rich source of
proteins, vitamins, minerals, essential amino acids
etc. (Kasolo et al., 2010; Mbikay, 2012; Mahmood et
al., 2010). Its leaves contain powerful natural antioxidants (Siddhuraju and Becker, 2003). Besides it,
MLE is rich in ascorbate, phenolics and many essential plant minerals such as Ca, K, Mg, Mn, P, B, Zn,
and Fe ,which are important for growth and development of the plants, thus can be used exogenously
as plant growth enhancers (Basra et al., 2011;
Hussain et al., 2013; Yasmeen et al., 2013; Nouman et
al., 2012 a). According to Price (2007) extracts from
fresh Moringa leaves can increase yield of any crop
by 25-30%.
Vicia faba is also known as faba beans, broad
beans or horse beans. It is a multipurpose crop used
for both food and fodder (Prolea, 2014). Faba bean
also plays an important role in biological fixation of
aerial nitrogen (Jelenic et al., 2000). So the current
study was planned to assess the growth potentiality
of Moringa leaf extract (MLE) on Vicia faba plant
using various growth parameters.

only and used as control. The treated seeds were
sown into the earthen pots filled with 3.5 kg of homogeneous loamy clay soil. Experiment was set in
three replicate for each concentration.100 ml of MLE
of all the concentrations (10%, 20%, 30%,50%) were
added into each pot,three days after transplanting,
while only distilled water was used in control one.
All pots were kept in a greenhouse. After 10 days
from sowing seeds, it was checked for recording the
germination percentage. Germination percentage
was calculated according to Adetimirin, (2008).

Materials and Methods

Ten seedlings for each concentration were sampled
randomly after 40 days from sowing to measure the
different growth parameters and their mean value
was calculated. The following parameters had been
observed -

Preparation of Moringa leaf extract (MLE)
Young Fresh leaves of M.oleifera were collected from
the botanical garden of Post Graduate Govt. College
for Girls, Sector 11, Chandigarh and its leaf extract
(MLE) was prepared by adding 200 ml of water and
using a conventional electric mixer (10000 rpm). The
mixture was sieved through a clean muslin cloth to
separate the leaf extract from the residue. The extract was further filtered twice through (Whatman
No. 1) filter paper and then collected as stock solution. Four different concentrations like 10%, 20%,
30% and 50% were prepared by adding distilled
water to the stock solution (Table 1).
The experiment was conducted in the green
house of PGGCG-11, Chandigarh as pot experiment.
The investigation was carried out in two steps:
First step
(a) Seed soaking
Seeds of Vicia faba were soaked in MLE solution at
different concentration levels of 10%, 20%, 30% and
50% for 6 hours. Some seeds were soaked in water

Germination percentage (GP%) =

Number of emerged seedlings
× 100
Total number of seeds

Second step
(b) Seedlings foliar spray with MLE
After appearance of the first true leaf, the seedlings
were sprayed with the solutions of MLE at the levels of 10%, 20%, 30% and 50% once every week till
30 days. 25 ml. of each concentration of MLE was
sprayed and hand sprayer was used for it. The controlled seedlings were left to grow without MLE foliar spray.
(c) Data recorded

(i) Number of leaves emergence per plant
The numbers of leaves/plant were determined by
counting the number of leaves.
(ii) Plant height (cm)
Plant height was measured from soil surface to tip of
the tallest branch.
(iii) Shoot and root lengths (cm)
Shoot and root lengths were measured at the time of
harvest. The length was measured from the point
where the root and shoot joins to the end of root for
root length and to the top of shoot for shoot length.
(iv) Root and shoot fresh weights (g)
After harvesting the seedlings, the shoot was cut
from root at the point where they joined together.
The fresh weight was recorded for each part separately by using digital balance.
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(v) Root and shoot dry weights (g)
The samples were dried in an oven at 70 ºC up to
constant dry weight. The dry weight was recorded
for root and shoot separately by using digital balance.

Results and Discussion
Data in Table 2 clearly indicated that, soaking Vicia
faba seeds in different concentrations of Moringa leaf
extract(MLE) and its soil application showed a positive effect on seed germination over control. The
value of seed germination was articulated in the
form of germination percentage. The increase in germination % showed a parallel relationship with the
increasing concentrations of MLE from 10% to 50%.
The maximum percentage of germination was
showed in 50% MLE treatment (96.7 %) as compared to control (73.3%). The stimulatory effect of
MLE was also reported in many crops like - in maize
(Iftikhar, 2009), in cowpea (Phiri and Mbewe, 2010),
in tomato seeds (Bashir et al., 2014) and in pepper
(Hala et al., 2017).
Table 1. Various concentrations of MLE (Moringa leaf extract) taken for the experiment
Sr.No.

Treatment

1
2
3
4
5

T1
T2
T3
T4
control

Concentration of MLE (%)
10%
20%
30%
50%
0%

It is clear from Table 2 that in the present study
the application of Moringa leaf extract (MLE)also effectively enhanced the seedling vigour in a dose
dependent manner. 10% of MLE showed minimum
enhancement, however its value was more than control value for all the growth parameters. Although
there is a gradual increase in the value of all the

growth parameters, but most pronounced stimulatory effect was shown in 50% of MLE treatment
(Table 2). The present findings are in conformity
with the study of Muhammed et al., (2013), who also
reported maximum effect on the growth of Allium
cepa, when treated with 50% MLE. The stimulatory
effect of MLE was also recorded by a number of scientists in different crops (Ali et al., 2015; Biswas et al.,
2016; Zahan et al., 2017). Being rich in plant hormones, essential amino acid and several minerals,
Moringa leaf extract (MLE) act as a natural growth
stimulant (Prolea, 2014; Rady et al., 2015). Moringa
leaves are the rich source of zeatin, a form of growth
hormone cytokinin (Nagar et al., 2006). The presence
of a number of micronutrients in sufficient amount
and in suitable proportion in MLE are responsible
for increased growth of a variety of crops (Phiri and
Mbewe, 2010; Muhamman et al., 2013) .It was also
proved that foliar application of M. oleifera leaf extract is beneficial for the vigorous growth and the
crops develop capacity to withstand under adverse
environmental conditions (Kannaiyan, 2000; Chang
et al., 2007).

Conclusion
By the above results and discussion it can be concluded that M. oleifera leaves extract executed as an
efficient development booster for Vicia faba. The
supplement through natural assets is the need of an
hour in the present evolving situation. Moringa leaf
extract can act as an excellent natural substitute for
the chemical fertilizers because of its high nutritive
value, growth promoting nature, cost effectiveness
and easy accessibility. It could prove to be the best
choice of farmers in the near future.
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Table 2. The assessment of various growth parameters of Vicia faba after treating with different concentrations of
Moringa leaf extract (MLE)
Treatment

T1
T2
T3
T4
Control

Germination
%

Mean
No.of
leaves

Mean
PH
(cm.)

Mean
RL
(cm.)

Mean
SL
(cm.)

Mean
RF
wt. (g.)

Mean
SF
wt. (g.)

Mean
RD wt.
(g.)

83.3
86.7
93.3
96.7
73.3

9.4
10.1
11.8
14.7
8.7

69.7
73.9
80.5
83.3
57.3

8.2
9.8
10.6
11.2
7.7

72.1
75.1
81.8
84.6
60.7

2.949
2.999
3.128
4.243
2.472

9.015
10.359
11.183
11.900
8.970

1.029
1.094
1.243
1.250
1.012

Mean
SD
wt.(g.)
4.126
4.706
5.071
5.522
3.571

BHATTACHARJEE
tance. The author is also extremely grateful to Prof.
( Dr. ) Anita Kaushal ,Principal ,Post Graduate Government college for girls, Sector 11 , Chandigarh for
her inspiration and moral support.

References
Adetimirin, V.O. 2008. Stand establishment and early field
vigour variation in a tropicalized shrunken-2-maize
population. Field Crops Research. 108 (2) : 143-149.
Ali, A., Abbas, N., Maqbool, M.M., Haq, T., Ahmad, M.
and Mahmood, R. 2015. Influence of soil applied
moringa leaf extract on vegetative growth of Cyperus
rotundus. Asian J. Agri. Biol. 3(2) : 79-82.
Bashir, K.A., Bawa, J.A. and Mohammed, I. 2014. Efficacy
of leaf extract of drumstick tree (Moringa oleifera L.)
on the growth of local tomato (Lycopersicon
esculentum). Journal of Pharmacy and Biological Sciences. 9 (4): 74-79.
Basra, S.M.A., Irfan, M.N., Afzal, I. and Ashfaq, M. 2011.
Potential of moringa leaf extract as seed priming
agent in hybrid maize. International Journal of Agriculture and Biology. 13 : 1006-1010.
Biswas, A., Hoque, T. and Abedin, M. 2016. Effects of
moringa leaf extract on growth and yield of maize.
Progressive Agriculture. 27 (2) : 136-143.
Chang, E., Ren-Shih, C. and Yuong-How, T. 2007. Effect of
different application rates of organic fertilizer on soil
enzyme activity and microbial population. Soil Sci.
Plant Nutr. 53 : 132-140.
Gao, G. 2001. Experiment studies on the hygienics of As,
Ba, Cd, Pb in tea. Chin. J. Food Hygiene. 13 : 12–14.
Hala, H., El-Nour, A. and Nabila, A.E. 2017. Effect of
Moringa oleifera Leaf Extract (MLE) on Pepper seed
germination, seedlings improvement, growth, fruit
yield and its quality. Middle East Journal of Agriculture Research. 6 (2) : 448-463.
Hussain, M., Farooq, M., Basra, S.M.A. and Lee, D.J. 2013.
Application of Moringa allelopathy in crop sciences.
In: Z. A. Cheema, M. Farooq, and A. Wahid Allelopathy: Current Trends and Future Applications (Eds.) Germany, Springer. pp. 469-484. https://doi.org/
10.1007/978-3-642-30595-5_20
Iftikhar, M.N. 2009. The efficacy of moringa (Moringa
oleifera L.) leaf extract as a seed priming agent in
hybrid maize. MSc Thesis. University of Agriculture,
Faisalabad, Pakistan. pp: 198.
Jeleniæ, S., Mitrikeski , P.T., Papeš , D. and Jelaska, S. 2000.
Agrobacterium- mediated transformation of broad
bean Vicia faba L. Food Technol. Biotechnol. 38: 167–
172.
Kannaiyan, S. 2000. Biofertilizers : Key factors in organic
farming. Hindu Survey of Indian Agriculture. 165-173.
Kasolo, J.N., Bimenya, G.S., Ojok, L., Ochieng, J. and
Ogwal-Okeng, J.W. 2010. Phytochemicals and uses
of Moringa oleifera leaves in Ugandan rural commu-

S235
nities. J. Med. Plants Res. 4 : 753-757.
Lan, H.X. and Xia, J.G. 2008. Absorption and Accumulation of Lead and Cadmium in Mengshan Tea Plant.
J. Agro-Environ. Sci. 27 : 1077-1083.
Mahmood, K.T., Mugal, T. and Haq, I.U. 2010. Moringa
oleifera: a natural gift - a review. J. Pharm. Sci. Res. 2:
775–781.
Mbikay, M. 2012. Therapeutic potential of Moringa oleifera
leaves in chronic hyperglycemia and dyslipidemia:
a review Front. Pharmacol. 3 : 1-12.
Muhamman, M. A., Auwalu, B. M., Manga, A.A. and
Jibrin, J.M. 2013. Effects of Aqueous extract of
Moringa (Moringa oleifera Lam.) and nitrogen rates
on somephysiological attributes and yield of tomato.
International Journal of Chemical, Environmental & Biological Sciences. 1(1): 67-74.
Muhammed, R., Olorukooba, M.M., Akinyaju, J.A. and
Kambai, E.A. 2013. Evaluation of different concentrations and frequency of foliar application of
moringa extract on growth & yield of onion, (Allium
cepa L). Agrosearch. 13 (3): 196-205.
Nagar, P.K., Iyer, R.I. and Sircar, P.K. 2006. Cytokinins in
developing fruits of Moringa pterigosperma. Gaertn.
Physiol. Plant. 55 : 45-50.
Nikkon, F., Haque, M.E., Aragianis, K. and Mosaddik, M.
A. 2003. Isolation of aglycone of deoxyniazimicin
from Moringa oleifera and its cytotoxicity. Rev.
Latinoamur aunim. 31 (1) : 5-9.
Nouman, W., Siddiqui, M.T. and Basra, S.M.A. 2012a.
Moringa oleifera leaf extract: an innovative priming
tool for rangeland grasses. Turk. J. Agric. For. 36 : 65–
75.
Phiri, C. 2010. Influence of Moringa oleifera leaf extracts on
germination and early seedling development of
major cereals. Agri. Biol. J. N. Am. 5 : 774–777.
Phiri, C. and Mbewe, D. N. 2010. Influence of Moringa
oleifera leaf extract on germination and seedlings
survival of three common legumes. Int. J Agic Biol.
12 : 315-317 .
Price, L.M. 2007. The moringa tree. ECHO Technical Note,
ebook19 p. Educational Concerns for Hunger Organization
ECHO,
North.http://
www.miracletrees.org/moring-doc/
ebook_moringa.pdf.
Prolea, 2014. Les graines :pois, féveroles, lupin.
Prolea.L’alimentationanimale
Rady, M.M., Gamal, F., Mohamed, A.M. and Yasmin, H.M.
2015. Integrated application of salicylic acid and
Moringa oleifera leaf extract alleviates the salt-induced adverse effects in common bean plants. Journal of Agricultural Technology. 11(7) : 1595-1614.
Siddhuraju, P. and Becker, K. 2003. Antioxidant properties
of various solvent extracts of total phenolic constituents from three different agro climatic origins of
drumstick tree (Moringa oleifera Lam.) leaves. J. Agric.
Food Chem. 51 : 2144-2155.

S236
Yasmeen, A., Basra, S.M.A., Farooq, M., Rehman, H.,
Hussain, N. and Athar, H.R. 2013. Exogenous application of Moringa leaf extract modulates the antioxidant enzyme system to improve wheat performance
under saline conditions. Plant Growth Regulat. 69 (3):
225–233.

Eco. Env. & Cons. 27 (October Suppl. Issue) : 2021
Zahan, J.N., Hoque, T.S., Md. Moslehuddin, A.Z. and Md.
Abedin, A. 2017. Effect of foliar application of
Moringa leaf extract on growth and yield of late
sown wheat. Asian J. Med. Biol. Res. 3 (3): 323-329.
doi: 10.3329/ajmbr.v3i3.34520.

