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ABSTRACT

Background: Black gram (Vigna mungo L.) is a nutritionally rich pulse crop widely cultivated in Asia, yet its productivity is often
limited by poor soil health and nutrient deficiencies. Banana peel, a major agro-waste in India, is rich in essential nutrients and
bioactive compounds that can potentially enhance crop performance. This study investigates the foliar application of banana peel
extracts (BPEs) from different cultivars to promote sustainable nutrient management in black gram cultivation.

Methods: Five banana cultivars (Morris, Rasthali, Green Banana, Nendran and Red Banana) were collected and their peels were
soaked in distilled water (1:2 w/v) for 24 hours to obtain aqueous extracts. The nutrient profiles of the peels were analyzed. Foliar
sprays at 5 and 10% concentrations were applied to black gram (VBN 8) grown under irrigated field conditions during Winter 2025
and Summer 2026. The experiment was conducted in a randomized block design with eleven treatments (ten BPEs and one control)
and data were collected on plant growth and yield parameters.

Result: Among treatments, the 5% Rasthali banana peel extract (F4) consistently outperformed others, showing significantly higher
plant height (40.83 cm), branch number (6.71), LAl (3.36) and dry matter production (2853 kg ha™). It also led to superior yield
attributes, including number of pods per plant (40.46), seeds per pod (6.01), pod length (5.07 cm) and seed yield (890 kg ha™). The
enhanced performance was linked to optimal levels of nitrogen, potassium, zinc and organic carbon in Rasthali peel. Notably, the 5%

extracts outperformed the 10% due to better nutrient absorption and reduced phytotoxicity.
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INTRODUCTION

Black gram (Vigna mungo L.), a widely cultivated pulse
crop in South and Southeast Asia, holds significant
importance due to its high protein content, short growing
period and ability to improve soil fertility through symbiotic
nitrogen fixation (Rana et al., 2014). Despite its agronomic
and nutritional advantages, black gram productivity remains
low in many regions due to nutrient deficiencies, poor soil
health and limited use of sustainable inputs (Kumar et al.,
2017). In this context, the use of organic and waste-derived
biostimulants is gaining momentum for improving crop
performance while maintaining environmental health.

Banana (Musa spp.) is one of the major fruit crops in
India and its peels account for about 30-40% of the fruit's
weight, typically discarded as waste (Emaga et al., 2007).
Banana peels are rich in essential nutrients such as
potassium, calcium, phosphorus and magnesium, along
with phenolic compounds and antioxidants that can act as
natural growth stimulators (Anhwange et al., 2009;
Arvanitoyannis et al., 2008). Utilizing banana peel extracts
(BPEs) as a foliar spray offers an eco-friendly and cost-
effective strategy for enhancing nutrient use efficiency and
promoting plant health.

Foliar application is a proven method to improve the
immediate availability of nutrients to plants, bypassing the
limitations of soil-based uptake, especially under stress
or low fertility conditions (Sahu et al., 2018). Organic foliar
sprays derived from plant or fruit waste, including banana
peel extracts, have shown beneficial effects in various crops
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like tomato, brinjal and legumes (Sathiamoorthy et al., 2013;
Sharma and Shrivastava, 2020). However, comparative
evaluation of peel extracts from different banana cultivars
for use in pulse crops, particularly black gram, remains
underexplored.

This research aims to promote sustainable agricultural
practices by identifying the most effective banana peel extract
for black gram cultivation, thereby encouraging the recycling
of banana waste into productive agricultural inputs.
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MATERIALS AND METHODS

Collected the Morris, Rasthali, Green Banana, Nendran
and Red banana in and around the Department of
Science and Technology, Science Technology and
Innovation Hub, Vels Institute of Science, Technology and
Advanced Studies (VISTAS), No 274, Tirakoil to Desur
Road, Vandavasi Taluk, Thiruvannamalai, Tamil Nadu,
India, located at 12°45'N latitude and 79°49’E longitude.
Collected the above-mentioned varieties of two kg of
Bananas and separated the peels, then soaked
separately in distilled water at a weight/volume ratio of
1:2 for 24 hr. This ratio produces low osmolality. After 24
hours, the aqueous extracts were filtered through the
Whatman No.1 filter paper (Anbarasu and Swaminathan,
2024). The nutrient composition of all selected banana
peels is presented in Table 1.

The present study was conducted at Tirakoil village
during winter - 2025 and summer - 2026. To assess the
effect of foliar application of banana peel extracts obtained
from different banana cultivars viz., Morris, Rasthali, Green
Banana, Nenthiran and Red Banana, at two concentrations
(5% and 10%) on the growth and yield of black gram (VBN 8).

The soil of the experimental field is sandy clay loam,
low in available nitrogen, medium in available phosphorus
and high in available potassium. The blackgram seeds
were dibbled adopting a spacing of 30 cm x 10 cm with a
5 m x 4 m plot size. The experiment comprised of eleven
treatments viz.,, F, and F, - Foliar spray of Morris banana
peel extract (5% and 10%), F, and F, - Foliar spray of
Rasthali banana peel extract (5% and 10%), F, and F, -
Foliar spray of Green banana peel extract (5% and 10%),
F, and F, - Foliar spray of Nenthiran banana peel extract
(5% and 10%), F, and F, - Foliar spray of Red banana peel
extract (5% and 10%) and F,, - Control (water spray).
The experiment was laid out in RBD with three replications.
The foliar spraying was done as per the treatment schedule
on 25 and 45 DAS using hand operated knapsack sprayer
and observations viz., growth attributes, yield attributes

Table 1: Nutrient composition of different banana peels.

and yield values, were recorded at appropriate stages of
the crop.

Observations on growth and yield attributes of black
gram were recorded from five uniformly tagged plants in the
net plot area, excluding border rows, during both winter 2025
and summer 2026 seasons. Plant height was measured
from the soil surface to the tip of the main stem at 30 DAS,
45 DAS and the flowering stage, while the number of
branches was counted at 50% flowering. Leaf area index
(LAI) was determined at 45 DAS and pod initiation stage
using a leaf area meter and dry matter production (DMP)
was assessed by uprooting two destructive sample plants
per plot, oven-drying them at 65 +2°C and converting to kg ha.
Yield attributes were recorded at maturity: the number of
pods per plant was counted from tagged plants, seeds per
pod were obtained from ten pods per plant and pod length
was measured with a scale on ten pods per plant. Test
weight was determined from a 100-seed sample corrected
to 12% moisture, while seed yield was calculated from the
net plot harvest, adjusted to standard moisture and
converted to kg ha™. All data were subjected to statistical
analysis using ANOVA appropriate to a randomized block
design and treatment means were compared at 5% level of
significance. Results for individual seasons as well as
pooled data across both seasons are presented in the
respective tables.

RESULTS AND DISCUSSION

Effect on growth parameters of blackgram

The foliar application of banana peel extracts significantly
influenced the growth attributes of irrigated blackgram in
both of Winter 2025 and Summer 2026 seasons (Table 2).
Among the treatments, F, - Rasthali banana peel 5%
recorded the highest values for all growth parameters. In
the winter 2025 season, F, exhibited the maximum plant
height (39.68 cm), number of branches (6.68), leaf area
index (3.41) and dry matter production (2857 kg ha).
A similar trend was observed in summer 2026, where F,

Parameters Morris Nentharan Rasthali Green banana Red banana
PH 7.06 6.99 6.8 6 6.5
Electrical conductivity (ds/m) 0.8 0.9 0.9 0.8 1.1
Moisture (%) 99.18 99.01 98.54 99.2 98.72
Total nitrogen (Kjeldahl) (%) 0.02 0.03 0.04 0.02 0.02
Total phosphate as P,O, (%) 0.01 0.02 0.02 0.32 0.07
Total potash as K,0O (%) 0.21 0.33 0.3 0.33 0.54
Zinc as Zn (mg/kg) 1.98 2.02 2.18 1.93 2.2
Copper as Cu (mg/kg) 0.71 0.76 0.7 0.56 0.57
Lead as Pb (mg/kg) <DL(5.0) <DL(5.0) <DL(5.0) <DL(5.0) <DL(5.0)
Chromium as Cr (mg/kg) <DL(0.1) <DL(0.1) <DL(0.1) <DL(0.1) <DL(0.1)
Cadmium as Cd (mg/kg) <DL(0.1) <DL(0.1) <DL(0.1) <DL(0.1) <DL(0.1)
Nickel as Ni (mg/kg) <DL(1.0) <DL(1.0) <DL(1.0) <DL(1.0) <DL(1.0)
Total organic carbon (%) 0.36 0.42 0.68 0.34 0.51
C: N ratio 18:01 14:01 17:01 17:01 26:01
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reported plant height of 40.83 cm, branches 6.71, LAl 3.36
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or chlorosis (Fernandez and Eichert, 2009). Foliar sprays
are most effective within a specific concentration range
and higher concentrations can hinder absorption due to
poor wettability or crystallization (Kannan, 2010).
Additionally, the plant’s response to bioactive compounds
often follows a hormetic pattern, where low doses stimulate
growth while higher doses can inhibit physiological
functions (Calabrese and Baldwin, 2002). The 5% extract
likely fell within the optimal range to promote metabolic
activities, photosynthesis and reproductive development,
whereas the 10% extract may have surpassed the
threshold, reducing efficiency. Thus, the 5% banana peel
extract not only enhanced black gram growth and yield more
effectively but also offered a more sustainable and
economically viable option.

CONCLUSION

The study revealed that foliar application of Rasthali
banana peel extract at 5% concentration (F4) was the most
effective treatment for enhancing growth and yield of black
gram under irrigated conditions. Considering its consistent
superiority over other treatments across both seasons,
the use of Rasthali banana peel extract (5%) can be
recommended as a sustainable, low-cost biostimulant for
improving black gram productivity.
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