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ABSTRACT

Blackgram (Vigna mungo L.), the most important pulse crop is grown throughout India. The
productivity of blackgram in India is relatively low compared to the world's average productivity.
Nowadays for improving productivity foliar spraying of nutrients plays a major role. The available
synthetic formulations for foliar spraying are polluting and highly expensive. Hence, the leaf extracts
of tropical trees can be utilized as an alternative source since they have enormous bioactive
compounds able to stimulate plant growth and improve productivity without any harmful effects.
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application of Custard apple leaf extract @ 10%.

Therefore, the present study was conducted on a sandy loam farm of The Indian Agriculture
College, Radhapuram from March 2023 to May 2023 to evaluate the effect of leaf extracts like
Moringa oleifera (Moringa), Annona squamosa (Custard apple) and Nerium oleander (Nerium) at
different concentration viz., 5% and 10% on cultivation of blackgram crop, variety VBN 8. The
results revealed that foliar spraying of Moringa oleifera leaf extract @ 10% + RDF significantly
improves the growth components like plant height (27.87 cm and 34.6 cm at 35 DAS and 50 DAS
respectively), LAl (2.87 and 4.06 at 35 DAS and 50 DAS respectively), dry matter accumulation
(141 g/m? and 266 g/m? at 35 DAS and 50 DAS respectively), Crop growth rate (5.77 and 8.33
g/m?/day at 20 to 35 DAS, 35 to 50 DAS respectively), Relative Growth Rate (0.064, 0.042 g/g/day
at 20 to 35 DAS, 35 to 50 DAS respectively) and yield attribute like average number of pods per
plant (36.9) and seed yield (648 kg/ha) over other treatments and it was on par with RDF + Foliar

Keywords: Blackgram; leaf extract; Moringa olifera; high yield; eco-friendly.

1. INTRODUCTION

Pulses are the second most important crop in
Indian agriculture after cereals due to their high
protein content and significant role in the human
diet. Among the pulses, blackgram botanically
Vigna mungo (L.) Hepper is the third most
important crop after bengalgram and redgram
since it contains high-quality protein (25g/100g)
with good digestibility along with water-soluble
vitamins viz., niacin, riboflavin, and thiamine,
etc) and minerals like Iron, copper,
calcium, magnesium and phosphorus also
present [1,2].

In India, blackgram productivity is lower than
average world productivity due to a lack of quality
seeds, growing under marginal and less fertile
soil with residual moisture conditions, poor
nutrient management, and unscientific post-
harvest and storage practices [3]. The
productivity of blackgram can be greatly
increased by using high-yielding varieties and
improved nutrient management techniques [4].
Nowadays, farmers depend on fertilizers and
synthetic growth regulators to meet the nutrient
demand of the crop [5,6,7]. Indiscriminate and
unscientific usage of these synthetic sources
deteriorates soil fertility, causing environmental
pollution, contaminating the soil and water
bodies, and causing ill effects to humans [8,9].

As an alternate option, many researchers are
focusing on biostimulants, which contain a
diverse group of phenological compounds like
phenols, flavonoids, minerals, and natural
phytohormones directly and indirectly improve
the plant metabolic processes [10]. Biologically
active ingredients can be extracted from various
plant parts of trees like Moringa oleifera,
Pongamia pinnata, Annona squamosa, Nerium

oleander, and Morinda tinctoria [11,12,13]. These
Plant extracts are effective as growth stimulants,
pest and disease control agents. Moringa, bael,
notchi, and Albizia amara tree leaf extracts have
nutritional, insecticidal, and fungicidal properties
[14]. Similarly, the tree leaf extracts had
improved the growth and vyield of the crops
[15,14,16,17]. However, the standardization of
various leaf extracts with effective concentration
is need to be studied. The present study was,
therefore, planned and conducted to evaluate the
effect of foliar spraying of leaf extract from
different tropical trees at different concentrations
on the growth and yield of blackgram.

2. MATERIALS AND METHODS

The field experiment was conducted at a sandy
loam farm of The Indian Agriculture College,
Radhapuram during March 2023 to May 2023 to
study the effect of foliar spraying of leaf extract
from different tropical trees on the growth and
yield of black gram (Vigna mungo). The farm is
geographically located at 8°15° N latitude and
77°39 E longitude at an elevation of 426.7 m
above Mean Sea Level. The field is located in
the southern agro climatic zone of the Tamil
Nadu. Blackgram VBN 8 was used as the variety
with having the duration of 65 to 70 days,
specifically suitable to summer irrigated
condition, having resistant to Mungbean Yellow
Mosaic Virus (MYMV), leaf crinkle and
moderately resistant to powdery mildew
diseases. The experiment was laid out in
randomized block design and replicated thrice
with gross plot size of 20 m? (5.0 m x 4.0 m),
border area of 0.48 m2, sampling area of 0.48 m?
and net plot area of 8.32 m2. The objective of the
study was to find the influence of leaf extracts on
vegetative growth, yield and economics in
blackgram cultivation.
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2.1 Treatment Details

T1 — RDF + Foliar application of Moringa leaf
extract @ 5%

T2 - RDF + Foliar application of Moringa leaf
extract @ 10%

Ts - RDF + Foliar application of Custard
apple leaf extract @ 5%

T4 - RDF + Foliar application of Custard
apple leaf extract @ 10%

Ts - RDF + Foliar application of Nerium leaf
extract @ 5%

Te - RDF + Foliar application of Nerium leaf
extract @ 10%

T7 — RDF (control)

The recommended dose of fertilizer applied as
per the guidance of TNAU crop production guide
2022. The leaf extracts for each species were
prepared by grinding fresh leaves and distilled
water at 1.1 proposition and the juice was
extracted by hand pressure and was filtered
through the cheese cloth. The extract was re-
filtered by using Whatman No.2 filter paper and
this served as a stock solution [15]. From the
stock solution 5% and 10% solution was made
and sprayed in the respective plots on 15, 25 and
35 DAS (Initial two sprays at vegetative stage
and third spray at flowering stage). The
performance was compared with control.

Data was collected on growth components viz., plant
height, Leaf Area Index and Dry Matter Production
at 20, 35 and 50 DAS and vyield attributes like grain
yield, haulm vyield and harvest Index at harvest
subjected to statistical analysis as per the
procedure given by Gomez and Gomez [18]. In
addition, the crop growth rate (CGR) and relative
growth rate (RGR) of blackgram were calculated
on dry weight basis. The average CGR of
plants/m? for a time “t” is defined as the enhance
in dry weight “w” of plants/hill from a unit area
per unit time. It was calculated using the periodic
dry matter recorded at different stages [19].

CGR (g/m?/day) = 1/A x (W2 — W1) / (t2 — t1)

The immediate RGR of plants within a specific
time interval "t" is precisely defined as the growth
in dry biomass of the plants/unit of time. The
RGR of the crop was computed as Radford [19].

RGR (g/g/day) = (log W2 — log W1) / (t2 — t1)
The economics of the experiment also calculated.

For treatment differences found significant,
critical difference was worked out at five percent

probability level and values were furnished.
Treatment differences that were not significant
were denoted as "NS".

3. RESULTS AND DISCUSSION
3.1 Growth Attributes

The performance of growth parameters is judged
by observing parameters like plant height and
leaf area index (LAI) in blackgram.

3.2 Plant Height (cm)

All the foliar leaf extract treatments exerted a
significant influence on the height of blackgram
plants at all stages during the ontogeny of the
crop (Table 1). At 20 DAS, the plant height did
not differ significantly due to the application of
different foliar spray treatments. At 35 and 50
DAS, RDF + FA of Moringa LE @ 10 % (T2)
recorded significantly higher plant height (27.87,
34.60 cm respectively) over other treatments. It
was on par with RDF + FA of Custard apple LE
@ 10% (T4) (25.02, 32.97 cm respectively).
Taller plant was produced in the treatment with
foliar spray of 10% moringa leaf extract might be
due to a consistent supply of nutrients to the
black gram plant, which might have released the
nutrient present in the leaves resulting in
increased cell division and cell elongation,
thereby increased the plant height. Similar
observations were supported by Biswas et al.
[15] Chattha et al. [20] in maize and Merwad
2018 in peas. The control recorded lower plant
height at both 35 and 50 DAS (21.93, and 27.80
cm respectively), since there was no external
application of an organic source of nutrients.

3.3 Leaf Area Index

The Leaf Area Index (LAI) determines the total
assimilating area available for translocation to
the sink and shows a differential response. The
LAI was significantly increased by foliar feeding
of nutrients (Table 1). At 20 DAS, the LAI did not
differ significantly due to the application of
different foliar spray treatments. At 35 and 50
DAS, RDF + FA of Moringa LE @ 10% (T2)
recorded significantly higher LAl (2.87, 4.06
respectively) over other treatments. It was on par
with RDF + FA of Custard apple LE @ 10% (Ta4)
(2.72, 3.86 at 35 and 50 DAS respectively). This
could be because the crop had received nutrients
at different stages of growth, which would have
increased the LAI. The result findings accorded
with Ngcobo and Bertling [21] and observed the
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leaf area increased with the application of
moringa leaf extract in cherry Tomato.
Abohassan and Abusuwar [22] also found that
the availability of higher concentrations of
hormones like cytokinins increases the leaf area
in green gram. The control recorded the least LAI
(2.05 and 2.92 at 35 and 50 DAS respectively)
this might be due to the low level of nutrients in
the soil hence the utilization would have been
also lower side.

3.4 Physiological Parameters

The transition of photosynthates from the leaves,
which is the source to the other parts of the
plant, could be explained all by the physiological
changes in the crop. These physiological
parameters were expressed through dry matter
accumulation, crop growth rate, and relative
growth rate.

3.5 Dry Matter Accumulation

Dry matter accumulation of plants was increased
linearly at all stages of crop growth. Foliar
application of leaf extracts significantly influenced
the phytomass production of blackgram crop at
all the stages (Table 2). At 20 DAS, the dry
matter accumulation did not differ significantly
due to the application of different foliar spray
treatments. The maximum production of dry
matter was observed under RDF + FA of
Moringa LE @ 10% (T2) (141 and 266 g/m?,
respectively at 35 and 50 DAS). The next best
treatment was RDF + FA of Custard apple LE @
10% (T4) (121 and 212 g/m? at 35 and 50 DAS
respectively). This might be due to better uptake
of nutrients through foliar spray, improved plant
growth, more photosynthate  assimilation
because of increased assimilatory surface area

and specific weight Shwetha, [23]. Hoque et al.
[24] reported that the root dry weight of Tomato
and wheat increased with the application of
moringa leaf extract. Biswas et al. [15] revealed
that spraying of moringa leaf extract increased
the vegetative growth and dry weight of root and
shoot of many field crops due to the presence of
secondary metabolites. Control plots consistently
recorded the lower DMP of the crop at all stages
of observation due to the competition exerted by
nutrients.

3.6 Crop Growth Rate and Relative
Growth Rate

Crop growth rate (CGR) and Relative Growth
rate (RGR) are derived with biomass over time
unit, hence these parameters improved with the
corresponding  increase in  dry  matter
accumulation Arunvenkatesh, [25]. The crop
growth rate and relative growth rate were
significantly influenced with the foliar application
of leaf extracts (Table 3). Higher CGR was
observed with RDF + FA of Moringa LE @ 10%
(T2) recording 5.77 g/m?/day between 20 to 35
DAS and 8.33 g/m?/day between 35 DAS to 50
DAS compared to other treatments, which could
be attributed to variation in leaf area. Gifford and
Jenkins [26] reported that leaf area was the
powerful determinant of variation in growth rate.
Moringa leaf extracts have high nitrogen content,
which is important for the rapid growth and best
possible production of crops Tam and Cong [27]
Hoa and Thanh [28]. In addition, moringa plant
extracts also contain various antioxidant
compounds like zeatin, ascorbic acid, phenolic,
flavonoids, vitamin E, minerals, and many other
growth hormones like indole-3-acetic acid (IAA),
and gibberellins (GAs) [29,30].

Table 1. Response of black gram to foliar application of leaf extracts on plant height (cm) and
leaf area index

Treatment Plant height (cm) Leaf Area Index
20 35 50 20 35 50
DAS DAS DAS DAS DAS DAS
T1— RDF + FA of Moringa LE @ 5% 16.76 2443 3103 161 234 361
T2 - RDF + FA of Moringa LE @ 10% 16.57 27.87 3460 149 287 4.06
Ts - RDF + FA of Custard apple LE @ 5% 16.97 2487 3137 145 228 3.43
T4 - RDF + FA of Custard apple LE @ 10% 17.23 25.02 3297 159 272 3.86
Ts - RDF + FA of Nerium LE @ 5% 15.46 23.17 3024 136 2.6 3.34
Te- RDF + FA of Nerium LE @ 10% 17.07 23.73 30.67 142 226 331
T7 — RDF (control) 16.9 2193 2780 145 2.05 292
S.EM 0.69 0.99 1.26 0.06 0.10 0.14
CD @ 5% NS 2.99 3.81 NS 0.29 043
MEAN 16.71 2443 3124 148 245 350

RDF — Recommended dose of fertilizer, FA - foliar application, LE - leaf extract, DAS — days after sowing
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Table 2. Response of black gram to foliar application of leaf extracts on dry matter
accumulation (g/m?)

Treatment Dry matter accumulation (g/m?)
20 DAS 35 DAS 50 DAS

T1— RDF + FA of Moringa LE @ 5% 52 125 193

T2 — RDF + FA of Moringa LE @ 10% 54 141 266

T3 — RDF + FA of Custard apple LE @ 5% 50 129 190

T4 — RDF + FA of Custard apple LE @ 10% 55 121 212

Ts — RDF + FA of Nerium LE @ 5% 47 118 173

Ts— RDF + FA of Nerium LE @ 10% 49 115 167

T7 — RDF (control) 50 112 154

S.EM 2.11 5.00 7.78

CD @ 5% NS 15.16 23.59

MEAN 51 123 193

RDF — Recommended dose of fertilizer, FA — foliar application, LE — leaf extract, DAS — days after sowing

Table 3. Response of black gram to foliar application of leaf extracts on crop growth rate
(g/m3/day) and relative growth rate (g/g/day)

Treatment Crop Growth Rate Relative Growth Rate

(g/m?/day) (9/g/day)

20to35 35to50 20to 35 35to 50

DAS DAS DAS DAS
T1— RDF + FA of Moringa LE @ 5% 4.81 4.53 0.058 0.029
T2 — RDF + FA of Moringa LE @ 10% 5.77 8.33 0.064 0.042
T3 — RDF + FA of Custard apple LE @ 5% 5.25 4.12 0.063 0.026
T4 — RDF + FA of Custard apple LE @ 10% 4.37 6.07 0.052 0.038
Ts — RDF + FA of Nerium LE @ 5% 4.79 3.65 0.062 0.025
Te— RDF + FA of Nerium LE @ 10% 4.36 3.51 0.056 0.025
T7 — RDF (control) 4.12 2.82 0.054 0.021
S.EM 0.193 0.190 0.002 0.001
CD @ 5% 0.584 0.576 0.007 0.003
MEAN 4.78 4.72 0.06 0.03

RDF — Recommended dose of fertilizer, FA — foliar application, LE — leaf extract, DAS — days after sowing

Table 4. Response of black gram to foliar application of leaf extracts on yield attributes and

yield
Treatments No. of No. of 100 seed Grain Haulm

pods/ seeds/ weight Yield Yield

plant pod (9) (kg/ ha) (kg/ ha)
T1— RDF + FA of Moringa LE @ 5% 30.10 5.70 4.88 554 1204
T2 — RDF + FA of Moringa LE @ 10% 36.90 6.00 5.26 648 1360
T3 — RDF + FA of Custard apple LE @ 5% 28.50 5.50 4.65 512 1168
Ts— RDF + FA of Custard apple LE @ 10% 33.70 5.90 5.12 604 1296
Ts — RDF + FA of Nerium LE @ 5% 25.20 470 4.44 462 1098
Te— RDF + FA of Nerium LE @ 10% 26.00 5.20 452 486 1124
T7 — RDF (control) 22.30 4.40 4.07 435 1002
S.EM 1.29 0.22 0.20 27.24 50.79
CD @ 5% 3.9 NS NS 83.93 156.5
MEAN 28.96 5.34 4,70 531 1178

RDF — Recommended dose of fertilizer, FA — foliar application, LE — leaf extract, DAS — days after sowing

Similarly, Higher RGR was observed with RDF + g/g/day between 20 to 35 DAS and 0.042 g/g/day
FA of Moringa LE @ 10% (T2) recording 0.064 between 35 DAS to 50 DAS compared to other
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treatments. RGR declined at later stages of crop
growth which might be due to partitioning of extra
photosynthates towards the developing sink
during reproductive development.

3.7 Yield Parameters and Yield

Yield is a function of humber of pods per plant,
pod length, number of seeds per pod, and test
weight. The positive changes in majority of the
yield parameters will favourably influence the
yield.

3.8 No. of Pods Plant?, Number of Seeds
Per Pod? and 100 Grain Weight
(Table 4)

The number of pods per plant was significantly
influenced by the different foliar sprays of
nutrients. The Number of pods per plant was
higher (36.9) with the RDF + FA of Moringa LE @
10 % (T2). The next best treatment was RDF + FA
of Custard apple LE @ 10 % (T4) recorded as
33.7. The lower value was recorded with control
treatment (22.3). Abohassan and Abusuwar [22]
also revealed that the number of pods get
increased in mungbean with the application of
moringa leaf extract. This could be because of
availability of higher concentration of fibre,
sugars, protein, vitamins, phenolics, free proline
and phytohormones like gibberellins, cytokinins,
and auxins in moringa leaf extract Mashamaite et
al., [11]. The enhanced availability of nutrients
increases the photosynthetic activity, biomass
production and flowering [7].

The effect of foliar application of leaf extracts on
number of seeds per plant and 100 grain weight
are not differed significantly. The number of seeds
per pod ranges between 4.57-6.00 and 100 grain
weight ranges between value 4.07-5.26. It was in
close similarity with Nivethadevi et al. [14]. The
better performance of the 10% moringa leaf
extract may be attributed to the higher values of
growth and physiological characters as
evidenced from this study. These findings are in
confirmation with Gunasekar et al. [31]. The
higher concentration of micronutrients in the
foliar spray of 10% moringa leaf extract is also
responsible for higher yield in blackgram.

3.9 Grain Yield

In summer irrigated black gram the RDF + FA of
Moringa LE @ 10 % (T2) recorded the higher
grain yield of 648 kg/ha and it was comparable

with the RDF + FA of Custard apple LE @ 10 %
(T4) (604 kg/ha). The lower yield was recorded in
control plot (435 kg/ha) (Table 4). The increase
in grain yield due to frequent application of
moringa leaf extract was mainly due to the
improvement of growth parameters like plant
height, shoot length, fresh and dry weight of
shoot and yield components like number of
pods/plant, number of seeds per pod and 100
seed weight. The more number of leaves might
have increased the photosynthates which could
have led to a better source - sink relationship to
accumulate more of the stored food. The
increased plant height and dry matter production
per plant improves the yield components and
yield of urdbean (Shweta, 2016). Our finding is
accorded with a few previous reports, Yaseen
and Hajos [32] reported that the application of
moringa leaf extract with the concentration of
10% increased the yield of lettuce and spinach.
In another study Brockman et al. [33] found that
the application of 10% MLE concentration
increased grain yield of wheat by 19% with
testing of various MLE concentrations; however,
yield increases at higher MLE concentrations
were not statistically significant. They also
suggested that Nutrient use efficiency of
phosphorous and potassium has improved with
the application of moringa leaf extract hence the
yield has been increased. The foliar application
of tree leaf extracts increased yield and nutrition
of black gram, due to the presence of
microelements and plant growth regulators likely
iron, calcium and potassium, amino acids,
ascorbic acid, phenolics and Zeatin [10]. Similar
observation was recorded by Chanthanousone et
al. [16] in lettuce and spinach and Irshad et al.
[17] in chickpea. The Control treatment recorded
lower yield. This might be due to low level of
nutrients in the soil.

3.10 Haulm Yield

The data pertaining to haulm yield of blackgram
recorded in different foliar applications of leaf
extract treatments are presented in Table 4.
Significant differences among the leaf extract
treatments were observed with respect to haulm
yield. RDF + FA of Moringa LE @ 10 % (T2)
recorded the maximum haulm yield (1360 kg/ha)
followed by RDF + FA of Custard apple LE @ 10
% (T4). The control plot (T7) recorded the lower
haulm yield (1002 kg/ha). Our finding is accorded
with previous study, Merwad [34] found that the
application of 4% moringa leaf extract increases
the biological yield of pea.
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Table 5. Response of black gram to foliar application of leaf extracts on economics

Treatments Cost of Gross Net B:C
cultivation income income Ratio
(Rs)) (Rs)) (Rs))
T1— RDF + FA of Moringa LE @ 5% 33550 44320 10770 1.32
T2 - RDF + FA of Moringa LE @ 10% 33550 51840 18290 1.54
Ts - RDF + FA of Custard apple LE @ 5% 33550 40960 7410 1.22
T4 - RDF + FA of Custard apple LE @ 10% 33550 48320 14770 1.44
Ts - RDF + FA of Nerium LE @ 5% 33550 36960 3410 1.10
Te- RDF + FA of Nerium LE @ 10% 33550 38880 5330 1.15
T7 — RDF (control) 32350 34800 2450 1.07
S.EM 1372 1706 381 0.05
CD @ 5% NS 5259 1176 0.16
MEAN 33378 42297 8918 1.26

RDF — Recommended dose of fertilizer, FA - foliar application, LE - leaf extract, DAS — days after sowing

3.11 Economics

In any management practices, the benefit cost
analysis needs to be focused to assess its
suitability for adoption. The farmer is ultimately
interested in a higher productivity coupled with
quality and finally net gain over the cost invested.
The most economic returns of a crop could be
achieved either by increasing its production
through judicious management practices or
improving the quality of the produce to get
premium price in the market.

The data on economics viz., cost of cultivation,
gross return, net return and B: C ratio of irrigated
blackgram influenced by various leaf extract
treatments are presented in Table 5.

RDF + FA of Moringa LE @ 10 % (T>2) registered
maximum gross return, net return and B: C ratio
(Rs. 51840/ha, Rs.18290/ha and 1.55,
respectively) followed by RDF + FA of Custard
apple LE @ 10 % (T4). This might be due to the
availability of nutrient at lower cost through plant
spp. which minimized the expenditure on
inorganic fertilizers [35]. The control recorded
the lower net return and benefit cost ratio. This
may be attributed to the lower yield recorded in
the control. The 10 per cent leaf extract of
Moringa oleifera as foliar application may
improve the quality of black gram in addition to
higher price and without much scarification of
yield.

4. CONCLUSION

The study highlights about planned and
conducted to evaluate the effect of foliar
spraying of leaf extract from different tropical
trees at different concentrations on the growth

and yield of blackgram. From the above study
foliar application of 10 per cent leaf extract of
Moringa oleifera along with RDF may improve
the growth and yield of blackgram. Leaf extract
of Annona squamosa can also be substituted for
Moringa oleifera as a foliar spray. Since,
Moringa leaf extract is an affordable,
sustainable, environmentally safe and natural bio
stimulant that can be applied to enhance the
growth and productivity of blackgram.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Malek MZ, Bhadane RS, Patel DB, Tadvi
SN. Effect of micro-nutrients on morpho-
physiological, biochemical parameters and
yield in Blackgram (Vigna mungo L.).
International Journal of Chemical Studies.
2018;6(3):2418-2421.

2. Banerjee P, Kumari VV, Nath R.
Performance of spring-summer Blackgram
(Vigna mungo) with nutrient fortification
under eastern Indian plains. Indian Journal
of Agricultural Sciences. 2023;93(4):382—
386.

3. Vasanthakumar, Constraints to the
productivity of black gram (Vigha mungo
L.) and greengram (Vigna radiata L.) in

Tamil Nadu. Indian Journal of Natural
Sciences. 2016;7(38):15-21.
4. Behera P, Mohapatra A. Effect of

integrated nutrient management practices
on productivity of Blackgram (Vigna
mungo). Indian Journal of Agricultural
Sciences. 2022;92(10):1283-1285.

139



10.

11.

12.

13.

14.

Sharath et al.; Adv. Res., vol. 25, no. 2, pp. 133-141, 2024; Article no.AIR.113541

Bulgari R, Franzoni G. Ferrante A.
Biostimulants the application in
horticultural crops under abiotic stress
conditions. Agronomy. 2019;9:306.
Ramanjaneyulu AV, Sainath N, Swetha D,
Uma Reddy R, Jagadeeshwar R. Study of
green manure. Biological Forum — An
International Journal. 2021;13(2):445-455.
Khan AU, Ullah F, Zafar S, Khattak A,
Irshad M, Hussain |, Hussain M. The effect
of Moringa oleifera lam. leaf aqueous
extract on seed vyield and fibre quality of
linseed under water deficit stress, Sains
Malaysiana. 2022;51(4):1027-1044.
Swaminathan C. Vrikshayurvedic farming -
a new vistas in agriculture to support
organic farming, Proc. of 3 International
Agronomy Congress. Indian Society of
Agronomy, IARI, New Delhi. 2019;786-
787.

Yasmeen A, Nouman W, Basra SMA,
Wahid A, Rehman HU, Hussain N, Afzal I.
Morphological and physiological response
of Tomato (Solanum lycopersicum L.) to
natural and synthetic cytokinin sources: A
comparative study. Acta Physiologiae
Plantarum. 2014;36(12):3147-3155.

Di Mola [, Ottaiano L, Cozzolino E,
Senatore M, Giordano M, EI-Nakhel C,
Mori M. Plant-based biostimulants
influence the agronomical, physiological,
and qualitative responses of baby rocket
leaves under diverse nitrogen conditions.
Plants. 2019;8(11):522.

Mashamaite CV, Ngcobo BL, Manyevere
A, Bertling I, Fawole OA. Assessing the
usefulness of Moringa oleifera leaf extract
as a biostimulant to supplement synthetic
fertilizers: A review. Plants. 2022;11:2214.
Bibi K, Mushtag N, Mahmood S, Ullah F,
Khattak A, Perveen |, Begum K and Abbas
S. Pongamia pinnata (L.) Panigrahi
aqueous extract alleviates mercuric
chloride induced stress on seedling growth

of maize. Applied Ecology and
Environmental Research. 2018;16(3):
3245-3253.

Thirumal D, Sharmili K, Praveena

Katharine S, Silambarasan M, Dinesh
Kumar P, Kousalya A, Gobikashri N.
Scientific study on vrikshayurvedic farming
in greengram, Biological Forum — An
International Journal. 2023;15(5):525-528.
Nivethadevi P, Swaminathan C, Kannan P,
Tamilselvi E. Seed fortification and foliar
spraying with Moringa oleifera leaf extract
enhance yield and vyield attributes in

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

140

Blackgram [Vigna mungo (L.) Hepper].
Legume Research. 2022;45(3):352-356.
Biswas AK, Hoque TS, Abedin MA. Effects
of moringa leaf extract on growth and yield
of maize, Progressive Agriculture. 2016;
27(2):136-143.

Chanthanousone H, Phan TT, Nguyen CQ,
Nguyen TDT, Dang LT, Hoang Ho NT,
Nguyen BQ, Truong HTH. Influence of
foliar application with Moringa oleifera
residue fertilizer on growth, and vyield
quality of leafy vegetables. Journal of
Experimental Biology and Agricultural
Sciences. 2022;10(6):1453-1461.

Irshad S, Matloob A, Igbal S, lbrar D,
Hasnain Z, Khan S, Rashid N, Nawaz M,
lkram RM, Wahid MA, Al-Hashimi A,
Elshikh MS, Diao ZH. Foliar application of
potassium and moringa leaf extract
improves the growth, physiology and
productivity of kabuli chickpea grown under
varying sowing regimes. PLoS One. 2022;
17(2):263323.

Gomez KA, Gomez AA. Statistical
procedures for agricultural research. (2n
ed) Intl. Rice Res. Inst., P.B. Box. Manila,
Philippines and John Wiley and Sons, New
York, USA. 1984;680.

Radford PJ. Growth analysis formulae—
their use and abuse, Grassland Research
Institute, Hurley, Berkshire, England. 1967;
171-175.

Chattha MU, Sana MA, Munir H, Ashraf U,
Haq I, Zamir S. Exogenous the application
of plant growth promoting substances
enhances the growth, yield and quality of
maize (Zea mays L.). Plant Knowledge
Journal. 2015;4(1):1-6.

Ngcobo BL, Bertling I. Influence of foliar
Moringa oleifera leaf extract (MLE) the
application on growth, fruit yield and
nutritional quality of cherry Tomato. Acta
Horticulture. 2021;1306:249-254.
Abohassan RA, Abusuwar AO. Effects of
Moringa olifera leaf extracts on growth and
productivity of three leguminous crops,
Legume Research. 2018;41(1):114-119.
Shwetha NS. Sunflower (Helianthus
annuus L.) residue management in
urdbean (Vigna mungo L. Hepper)
under rainfed condition, M.Sc. Thesis,
University —of  Agricultural  Sciences,
Dharwad; 2016.

Hoque TS, Abedin A, Kibria MG, Jahan I,
Hossain MA. The application of moringa
leaf extract improves growth and vyield of
Tomato (Solanum lycopersicum) and



25.

26.

27.

28.

29.

30.

Sharath et al.; Adv. Res., vol. 25, no. 2, pp. 133-141, 2024; Article no.AIR.113541

Indian Spinach (Basella alba). Plant
Science Today. 2022;9:137-143.
Arunvenkatesh S. Influence of high density
planting systems in cotton genotypes.
Ph.D. Thesis, Tamil Nadu Agricultural
University, Coimbatore; 2013.

Gifford RM, Jenkins CL. Prospects of
applying knowledge of photosynthesis
toward improving crop production. In:
Photosynthesis CO2 assimilation and plant
productivity. Ed: Govindjee, Vol.2. New
York. Academic press; 1981.

Tam PTM, Cong ND. Influence of the
application mode of hb 101 and nitrogen
fertilizer dose on growth and vyield of
lettuces (Lactuca sativa var. capitata L.)
cultivated at Gia Lai province. Hue
University Journal of Science: Agriculture
and Rural Development. 2018;127(3):35-
44,

Hoa PTB, Thanh P. Influence of nitrogen
fertilizer rate on the growth and yield of Ly
Son garlic (Allium sativum L.) plants in
sandy soil at Quang Dien commune, Thua
Thien Hue province. Vietham Journal of
Agricultural Sciences. 2020;18(8):562-569.
Latif HH, Mohamed HI. Exogenous the
applications of moringa leaf extract effect
on retrotransposon, ultrastructural and

biochemical contents of common bean
plants under environmental stresses.
South  African Journal of Botany.

2016;106:221-23.

Karthiga D, Chozhavendhan S, Gandhiraj
V, Aniskumar M. The effects of Moringa
oleifera leaf extract as an organic bio-

31.

32.

33.

34.

35.

stimulant for the growth of various plants:
review. Biocatalysis and Agricultural
Biotechnology. 2022;43:102446.
Gunasekar J, Swetha Reddy K, Poovizhi
Sindhu G, Anand S, Kalaiyarasi G,
Anbarasu M, Dharmaraj K. Effect of leaf
extracts and panchagavya foliar spray on
plant characters, yield, and resultant seed
quality of Blackgram (Vigan mungo (L)
Hepper) cv. CO 6. International Journal of
Current  Microbiology and  Applied
Sciences. 2018;7(2):3205-3214.

Yaseen AA, Hajos MT. Evaluation of
moringa (Moringa oleifera Lam.) leaf
extract on bioactive compounds of lettuce
(Lactuca sativa L.) grown under a
glasshouse environment. Journal of King
Saud University — Science. 2022;34(4):
101916.

Brockman HG, Brennan RF, Burgel AV.
The impact of phytohormone concentration
in Moringa oleifera leaf extract on
wheat yield and components of vyield.
Journal of Plant Nutrition. 2019;43(3):396-
406.

Merwad ARM. Using Moringa oleifera
extract as biostimulant enhancing the
growth, yield and nutrients accumulation of
pea plants. Journal of Plant Nutition.
2018;41:425-431

Patel JJ, Patel BM, Patel BT, Patil RG.
Study on use of Gliricidia sepium leaves
for leaf manuring in cluster bean-pearl
millet rotation under dryland condition.
Agricultural Science Digest. 2003;23(1):
10-13.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/113541

141



