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The present study investigates the effectiveness of nano- fertilizers-Nano Urea and Nano DAP-on the
growth dynamics, yield performance and quality attributes of chilli (Capsicum annuum L.). A field experiment
was conducted at Experimental Farm, MGM Nanasaheb Kadam College of Agriculture, Gandheli, Chhatrapati
Sambhajinagar (M.S), India using a randomized block design with nine treatments replicated thrice during
the Kharif season of 2023-2024. It is observed that the growth, yield and quality parameters chilli were
significantly influenced by RDF with nano urea and DAP. The results revealed that the highest plant height
at 60, 90 and 120 DAT (59.84,  64.84 and 75.05 cm), number of leaves per plant at 60, 90 and 120 DAT (178.27,
251.33 and 305.00), fruit length of fruit at harvest (7.84 cm), average fruit girth of fruit at harvest (2.94 cm),
average fruit weight per plant at harvest (8.54 g), number of fruit per plant at harvest (276.00 plant-1), total
chlorophyll content in fresh tissue (2.30 mg g-1), green fruit yield of chilli (25.33 t ha-1), total soluble solid
(4.65 0Brix) and ascorbic acid content (136.07 mg/100 g)  were observed  with the application  RDF + Nano
DAP @ 0.4 % spraying at 30 DAT & 45 DAT.
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ABSTRACT

Introduction
Chilli (Capsicum annuum L.) is one of the most

economically important spice and vegetable crops
cultivated worldwide for its pungency, flavour, nutritional
value and industrial applications. India is among the leading
producers, consumers and exporters of chilli, contributing
significantly to the global spice market. The crop is valued
not only for its culinary uses but also for its rich content
of bioactive compounds such as capsaicin, vitamins and
antioxidants. However, attaining optimum productivity and
superior fruit quality in chilli remains challenging due to
nutrient-limited soils, imbalanced fertilizer use and declining
input-use efficiency under conventional production
systems.

Nano-fertilizers such as Nano Urea and Nano DAP
have gained attention for their potential to supply nutrients
in a highly efficient, controlled-release, and crop-
responsive manner. Their extremely small particle size

enables greater leaf penetration, improved nutrient
absorption, and reduced losses compared to conventional
granular fertilizers. Nano Urea provides nitrogen in a more
available and targeted form, while Nano DAP supplies
nitrogen and phosphorus nanoparticles capable of
enhancing metabolic processes, enzyme activity, root
development, and photosynthetic capacity. Several studies
indicate that nano-nutrients may significantly influence
plant growth dynamics, improve yield attributes and
enhance produce quality through better nutrient
assimilation and improved physiological efficiency (Maske
et al., 2025).

Therefore, the present investigation aims to evaluate
the “Influence of Nano Urea and Nano DAP on growth
dynamics, yield performance and quality traits of chilli”
was conducted at the Experimental Farm of MGM
Nanasaheb Kadam College of Agriculture, Gandheli,
Chhatrapati Sambhajinagar (M.S), India. The findings of
this research will contribute to developing improved
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fertilizer regimes that enhance productivity, reduce input
costs and support environmentally sustainable chilli
cultivation.

Materials and Methods
The field experiment was conducted during Kharif

season of 2023. The present investigation was done to
understand the ‘‘Influence of Nano Urea and Nano DAP
on Growth Dynamics, Yield Performance and Quality
Traits of Chilli (Capsicum annuum L.)’’ variety Prachi
with spacing 6 × 1 ft. (R × P), which was carried out at
Experimental Farm, MGM Nanasaheb Kadam College
of Agriculture, Gandheli, Chhatrapati Sambhajinagar
(M.S), India. The experiment was laid out in Randomized
block design (RBD) with nine treatments and three
replications. The treatments were comprises viz., T1: RDF,
T2: RDF + Nano Urea @ 0.2% spraying at 30 DAT, T3:
RDF + Nano DAP @ 0.2% spraying at 30 DAT, T4:
RDF + Nano Urea @ 0.4% spraying at 30 DAT ,T5:
RDF + Nano DAP @ 0.4% spraying at 30 DAT ,T6:
RDF + Nano Urea @ 0.2% spraying at 30 DAT & 45
DAT, T7: RDF + Nano DAP @ 0.2 % spraying at 30
DAT & 45 DAT, T8: RDF + Nano Urea @ 0.4% spraying
at 30 DAT & 45 DAT ,T9: RDF + Nano DAP @ 0.4%
spraying at 30 DAT & 45 DAT. The soils of the
experimental site were belonged to order Inceptisol
(Vertic Haplustept). The experimental soils were
moderately alkaline in nature and low insoluble salts
content. Medium in CaCO3, low in organic carbon,
available N, P and very high in K. The available Zn and
Fe was deficient and available Mn and Cu were sufficient.
The nutrients were applied through fertilizers (urea, single
super phosphate, muriate of potash and diammonium
phosphate). The recommended dose of fertilizer (RDF)
applied to chilli was 100:50:50 kg N, P2O5 and K2O ha-1.

Observations were recorded at different stages of growth
periods and studied for growth parameters like plant
height, number of leaves per plant, fruit length, fruit girth,
average fruit weight, yield and quality parameters TSS,
Chlorophyll and ascorbic acid content following the
standard procedure. The height of five randomly selected
plants from each plot was measured in cm with of a 100
cm meter scale from ground level to tip of the shoot at
60, 90 and 120 DAT stage. The results obtained were
statistically analyzed and appropriately interpreted as per
the methods described in “Statistical method for
Agricultural Workers” by Panse and Sukhatme (1985).
Appropriate standard error (S.E.) critical differences
(C.D.) at 5 per cent levels were worked out for
interpretation of results.

Results and Discussion
Effect of nano urea and DAP on growth parameters

The growth parameters of green chilli viz., plant
height, number of leaves per plant, fruit girth, fruit length,
average fruit weight per plant, number of fruits per plant
and total chlorophyll content were significantly influenced
by application of nano urea and DAP.

The application of RDF with nano DAP @ 0.4 %
spraying at 30 DAT & 45 DAT significantly increased
plant height at 60, 90 and 120 DAT (59.84, 64.84 and
75.05cm) in chilli. The lowest plant height at 60, 90 and
120 DAT were recorded (38.05, 44.31 and 51.07 cm) in
control (T1). Increased plant height is attributed to an
adequate supply of nitrogen and phosphorus, which
enhance enzyme activity and auxin metabolism. This, in
turn, promotes cell division and elongation, leading to taller
plants. These results are in conformity with the results
findings by Ajirloo et al. (2015) in tomato, Gusain et al.
(2015), Drostkar et al. (2016) in chickpea, Merghany et
al. (2019) in cucumber, AJabri et al. (2020) in okra,
Chauhan et al. (2023) in chilli, Rajeshwari Neeruggi
(2024) in chilli and Maske et al. (2025).

The application of RDF with nano DAP @ 0.4 %
spraying at 30 DAT & 45 DAT significantly increased
number of leaves per plant at 60, 90 and 120 DAT (178.27,
251.33 and 305.00) in chilli. The lowest number of leaves
per plant at 60, 90 and 120 DAT were recorded (150.07,
217.00 and 251.00) in control (T1). The increased number
of leaves per plant is due to the nanosized particle’s large
surface area and smart delivery system, which enables a
controlled release of nutrients, enhancing nutrient use
efficiency. Additionally, the improved availability of
nitrogen and phosphorus, essential components of
chlorophyll and proteins, supports efficient photosynthesis,
further promoting leaf growth. These results are in
conformity with Ajirloo et al. (2015) in tomato, Gusain et
al. (2015). Drostkar et al. (2016) in chickpea, Merghany
et al. (2019) in cucumber, Jabri et al. (2020) in okra,
Mishra et al. (2020) in tomato and Maske et al. (2025).

The maximum average fruit length of fruit at harvest
(7.84 cm) was observed with treatment T9. Minimum
average fruit length of fruit at harvest (6.34 cm) was
observed in T1. The maximum average fruit girth of fruit
at harvest (2.94 cm) was observed with treatment T9.
Minimum average fruit girth of fruit at harvest (2.12 cm)
was observed in T1. The maximum average fruit weight
per plant at harvest (8.54 g) was observed with treatment
T9. Minimum average fruit weight per plant at harvest
(4.32 g) was observed in T1. The maximum number of
fruits per plant at harvest (276.00 plant-1) was observed
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with treatment T9. Minimum number of fruits per plant
at harvest (173.67 plant-1) was observed in T1. Nano
fertilizers significantly enhance fruit length and girth in
chilli crops. Their small particle size ensures efficient
nutrient absorption and uptake, supplying essential
elements for fruit development. By improving nutrient
availability, nano fertilizers promote better fruit growth
and quality, ultimately boosting overall yield potential.
These results are in close conformity with the findings of
Parani and Nanthini (2021), Rather et al. (2022), Chauhan
et al. (2023) in chilli and Maske et al. (2025).

Total chlorophyll content in fresh tissue of chilli crop
showed significantly the highest response to soil
application of RDF + Nano DAP @ 0.4 % spraying at
30 DAT & 45 DAT (2.30 mg g-1) and statistically on par
with soil application of RDF + Nano DAP @ 0.2%
drenching at 30 DAT & 45 DAT (2.25 mg g-1) at flowering
stage. Significantly lowest chlorophyll content of leaves
was recorded in control (1.59 mg g-1). This may be due
to the enhanced absorption and utilization of nutrients
like nitrogen and phosphorus by nanosized particles, which
have a large surface area and a smart delivery system.
Their controlled nutrient release improves nutrient use
efficiency in crops, leading to better growth and
development as concluded by Ajirloo et al. (2015) in
tomato, Merghany et al. (2019) in cucumber, Jabri et al.
(2020) in okra, AL-Kaby et al. (2021) in okra, Rajeshwari
neeruggi (2024) in chilli and Maske et al. (2025).
Effect of nano urea and DAP on yield

The treatment, soil application of RDF + Nano DAP
@ 0.4% spraying at 30 DAT & 45 DAT recorded
significantly higher green fruit yield of chilli (25.33 t ha-

1). It was on par with soil application of RDF + Nano
DAP @ 0.2% spraying at 30 DAT & 45 DAT recorded
significantly higher green fruit yield of chilli (23.97 t ha-

1). The lowest green fruit yield observed in T1 control
(20.16 t ha-1). Increases in fruit yield per hectare in
treatment T9: RDF + Nano DAP @ 0.4% spraying at 30
DAT & 45 DAT followed by T7: RDF + Nano DAP @
0.2% spraying at 30 DAT & 45 DAT might be due to
increase in the number of flowers per plant may, in turn,
lead to higher fruit production. The application of an
adequate and optimal dose of nitrogen and phosphorus
enables the crop to reach its full growth potential by
improving nutrient availability, uptake, and use efficiency
throughout the cropping period. This may have enhanced
the translocation of photosynthates from source to sink,
promoting greater flower production and, consequently,
more fruits. Additionally, nitrogen, a key macronutrient,
may have supported beneficial microbial activity, further
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contributing to increased flower production. This
ultimately results in a higher number of fruits per plant,
maximizing harvest yield per square meter and boosting
overall fruit production. Ajirloo et al. (2015) in tomato,
Merghany et al. (2019) in cucumber. Panda et al. (2020),
Mishra et al. (2020) in tomato, Rajeshwari neeruggi
(2024) in chilli and Maske et al. (2025).
Effect of nano urea and DAP on quality parameters

The significantly highest total soluble solid (4.65 0Brix)
recorded in soil application of RDF + Nano DAP @ 0.4%
spraying at 30 DAT & 45 DAT and statistically on par
with soil application of RDF + Nano DAP @ 0.2%
spraying at 30 DAT & 45 DAT (4.56 0Brix). The lowest
total soluble solid was observed in control T1 (3.15 0 Brix).
This might be due to nano fertilizers, with their small
particle size, ensure efficient nutrient uptake and utilization,
providing essential elements for metabolic processes.
Balanced application in nano form improves nutrient
availability, leading to increased TSS content in chilli fruits.
This enhancement in TSS contributes to improved fruit
quality and overall market value of chilli crops. Similar
inferences were also concluded by Mishra et al. (2020)
in chilli, Chauhan et al. (2023) in chilli and Maske et al.
(2025).

The ascorbic acid content in chilli crop showed
significantly the highest response to soil application of
RDF + Nano DAP @ 0.4 % spraying at 30 DAT & 45
DAT (136.07 mg/100 g) and statistically on par with soil
application of RDF + Nano DAP @ 0.2 % spraying at
30 DAT & 45 DAT (131.66 mg/100 g). The lowest
ascorbic acid content was observed in control T 1
(99.17mg/100 g). Quality parameter of chilli is ascorbic
acid, which act as a natural protector of pigment stability.

The application of nano fertilizer increase in the availability
and utilization of plant available nutrients. The application
of nano fertilizer have significant effect on ascorbic acid
which act as an antioxidant and also natural protector.
Al-juthery et al. (2020) in potato, Chauhan et al. (2023)
in chilli and Maske et al. (2025).

Conclusion
From the findings of present investigation, it is

concluded that the recommended dose of fertilizer with
application of Nano DAP @ 0.4% spraying at 30 DAT
& 45 DAT was significantly superior over control with
respect to growth, yield and quality parameters.
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