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ABSTRACT

he experiment was conducted during November to April of 2024-25 at the Horticulture Instructional Farm of the Faculty

of Horticulture, Uttar Banga Krishi Viswavidyalaya, Pundibari, Coochbehar, to evaluate the performance of chillies under
diverse nutrient management of different farming systems. The main plot treatments consisted of four nutrient management
practices, viz., farmer’s practice (FP), integrated nutrient management (INM), organic farming (OF) and natural farming (NF)
and three varieties of chillies, viz., Kashi Abha (V ), Pusa Sadabahar (V) and Kashi Anmol (V), were described in subplots.
Results of the experiment revealed that the integrated nutrient management (INM) recorded significantly higher plant height
(67.21 cm), minimum days to 50% flowering (56.07 days), maximum days to last picking (172.94 days), maximum number of
pickings (5.36), maximum number of green fruits per plant (99.83), fruit weight (4.25 g), green fruit yield plant™? (431.21 g)
and green fruit yield ha™ (24.95 t) whereas NF took maximum days to 50% flowering as compared to other farming practices.
Among the varieties, Pusa Sadabahar gave maximum plant height, days to 50% flowering, number of pickings, and number of
green fruits per plant, and Kashi Anmol gave maximum days to last picking, average fruit weight, green fruit yield per plant, and
green fruit yield per hectare. Despite a minimum number of green fruits per plant (81.65), fruit weight (3.75 g), green fruit yield
plant™ (291.03 g), and green fruit yield ha* (16.17 t), the highest benefit-cost ratio of 2.88 was obtained in the NF treatment.
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1. INTRODUCTION

hilli (Capsicum annumvar. annumL.) is one of the most

important solanaceous vegetable crops used both as a
vegetable and a spice throughout the world for its pungent
green and red ripe fruits with several nutritional benefits (El-
Ghorab et al., 2013). It can be grown throughout the year,
either sole crop or as an intercrop with other crops. It can
be easily fitted into the cropping sequence of different agro-
climatic regions to increase its production and productivity.
India is the largest producer, consumer, and exporter
of chilli, which contributes to 25% of total world’s total
production. In India, the major chilli-growing states are
Karnataka, Tamil Nadu, Odisha, Maharashtra, Rajasthan,
and West Bengal (Anonymous, 2022). Chilli production
in India is estimated at 19.14 lakh tonnes cultivated over an
area of 7.43 lakh hectares, with Uttar Pradesh contributing
14.92 thousand metric tonnes to the total (Anonymous,
2023). Nowadays, farming largely relies on the application
of chemical fertilizers, pesticides, and growth regulators to
enhance crop productivity (Tripathi etal., 2023). However,
the excessive use of chemical fertilizers, while improving soil
tertility and yield in the short term, has adversely impacted
the intricate balance of biogeochemical cycles (Chandel et
al., 2022). Balanced fertilization, integrating both organic
and inorganic sources, is crucial for maximizing the crop’s
productivity potential (Mallika et al., 2022). Indiscriminate
use of inorganic fertilizers in conventional agriculture results
in a decrease in soil fertility and an increase in soil acidity,
with depletion of organic humus content in addition to
poor crop quality (Mallika et al., 2017). Conversely, organic
farming excludes synthetic inputs and aims to maintain
ecological harmony and improve soil fertility, though it
may present yield limitations depending on crop variety and
management approaches (Reganold and Wachter, 2016).
In addition to supplying essential nutrients and minerals,
organic manures enhance various soil properties and overall
soil health, thereby supporting sustainable crop production
(Chitla et al., 2024). Integrated nutrient management
(INM) represents a holistic strategy that emphasizes the
efficient and judicious utilization of organic, inorganic, and
biological sources of plant nutrients. Its primary objective
is to optimize economic yields while simultaneously
sustaining or enhancing the physicochemical and biological
properties of the soil (Yadav et al., 2025). The combined
application of organic manures with inorganic fertilizers
in an integrated manner has been demonstrated to be the
most effective approach (Egbe et al., 2022). Similarly,
natural farming encourages the proliferation of beneficial
soil microorganisms and earthworm activity, thereby
improving nutrient availability, enhancing plant resilience,
and contributing to increased productivity (Ray et al., 2020).
Moreover, it improves soil properties, biodiversity, and
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enzyme activity within different agroecosystems and also
carbon sequestration and enhances soil structure, thereby
serving as a vital strategy for ensuring long-term agricultural
sustainability (Lio et al., 2019 ). Evaluating chilli varieties
across diverse farming systems is essential to identify
genotypes with superior performance, resilience, and
economic viability in context-specific conditions. Nowadays,
it has become necessary to compare and analyze diverse
nutrient management through different sources in different
farming systems and varieties to increase their productivity
and sustain agro-ecological health (Sharma et al., 2023).
For the rapid depletion of non-renewable sources of energy
and the increase in pollution from synthetic fertilizers, it is
necessitated the development of alternate ways of nutrient
management (Kumar et al., 2021 ) for different varieties as
they respond differently to varying nutrient management
practices. This study aims to assess the performance of
three chilli varieties under diverse nutrient management of
different sources of different farming systems.

2. MATERIALS AND METHODS

he present study was carried out at the Horticulture

Instructional Farm of the Faculty of Horticulture,
Uttar Banga Krishi Viswavidyalaya, Pundibari, Cooch
Behar (26°19°86"°N latitude, 89°23°53"'E longitude and
43m altitude above the mean sea level) during November to
April of 2024-25. The experiment was laid out in a split-plot
design (SPD) in three replications with twelve treatments.
The main plot treatments were consisted of four nutrient
management practices viz., farmer’s practice (FP) of half
of the nutrient sources in integrated nutrient management
(50% of recommended manures and fertilizers i.e.,12.5 t
ha? FYM and 60:30:30 kg ha* NPK); integrated nutrient
management (INM) with full dose of the recommended
doses of manures and fertilizers i.e., 25t ha! FYM+120:60:60
kg ha™ NPK; organic farming (OF) with 25 tha ' FYM+13
t ha! vermicompost+2500 1 ha™! cow urine+seed treatment
with Azotobactor and PSB @ 200 g each per kg seeds and
natural farming (NF) using seed treatment with Beejamrit
100ml kg of seeds+soil application of Ghanjeevamrit @
1000kg ha™ before transplanting+mulch 6t ha™ at 15 days
after transplanting+application of Jeevamrit at 10% soil
drenching starting from 15 days after transplanting at 15
days interval for 6 times (Table 1) and three varieties of
chillies viz., Kashi Abha (V,), Pusa Sadabahar (V) and
Kashi Anmol (V) in the sub plots.

Seeds were sown in nursery beds in early October, 2024,
and healthy seedlings were transplanted four weeks after
sowing in 36 plots with inter and intra-row spacing of 60
and 30cm, respectively.

The observations were recorded on randomly selected 10
plants of each variety in each replication from different



International Journal of Bio-resource and Stress Management, 16(11): 01-08

Table 1: Details of diverse nutrient management practices
of chilli

Treatments Different nutrient applications in

different farming systems

1. Application of FYM @ 12.5 t ha™
during land preparation

2. Application of half of the RDF
(120:60:60 kg ha™) as basal and top

dressing

1. Application of FYM @ 25 t ha'
during land preparation

2. Application of the recommended
dose of fertilizers RDF(120:60:60 kg
ha™') as basal and topdressing

1. Application of FYM @ 25 t ha'
during land preparation

2. Application of vermicompost @ 13
t ha! during transplanting

1. Application of cow urine @ 25001
ha from 15 days after transplanting
at -day intervals (6 times)

3. Seed treatment with Azotobacter
and PSB @ 200 g each kg™ seeds

2. Application of Ghanjeevamrit @
1000 kg ha* during transplanting

3. Seed treatment with Beejamrit @
100 ml kg™ of seeds

4. Application of Jeevamrit at 10%
soil drenching starting from 15 days
after transplanting at day intervals
for 6 times

5. Mulching with paddy straws 6 t ha™
at 15 days after transplanting

Farmers practice

(FP)

Integrated nutrient
management (INM)

Organic farming

(OF)

Natural farming
(NF)

farming practices, followed by computing their means for
different growth and yield traits of chilli under different
farming practices. Soil samples were taken from 10-
15 cm depth before sowing of the crop to examine the
physicochemical properties and available nutrients in soil.
Soil samples were examined for the estimation of soil
texture, available nitrogen, available phosphorous, available
potassium, organic carbon, pH and EC. Data on the initial
soil nutrient status of the field are mentioned in the Table
2. The data obtained in various parameters in the present
study were subjected to statistical analysis using a split-plot
design of experimentation as per the procedure suggested
by Panse and Sukhatme (2000). The treatment effects were
compared at 5% level of significance, where the effects

exhibited significance at 5% probability.
3. RESULTS AND DISCUSSION

he results for the mean performance of three varieties
grown under different farming practices are presented
under the following headings:
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Table 2: Initial soil nutrient status of the experimental field

Parameters Value (%)
Soil texture Sandy loam
Physical properties

Sand 63.2
Silt 20.2
Clay 26.6
pH 5.93
Chemical properties

Organic carbon (%) 0.77
Available N (kg ha™) 203.53
Available P (kg ha) 35.84
Available K (kg ha) 176.06
EC (ds m™) 0.11

3.1. Growth parameters
3.1.1. Plant height at final harvest

Different nutrient management practices and varieties
solely showed a significant difference in plant height of
chillies at final harvest. Among the nutrient management
treatments, integrated nutrient management resulted in the
tallest plants (67.23 cm), whereas natural farming produced
the shortest (55.45 c¢m). Regarding varietal performance,
Pusa Sadabahar attained the greatest height (73.45 cm),
while Kashi Anmol had the lowest (40.36 cm). The
interaction effect revealed that the combination of INM
with Pusa Sadabahar (INMV ) achieved the highest plant
height (78.71 cm), in contrast to the lowest value (34.53
cm) recorded under the NFV treatment (Kashi Anmol
with natural farming). The enhanced plant height of chilli
under integrated nutrient management might be due to the
consistent and regulated release of nutrients from organic
sources, coupled with the immediate availability of essential
nutrients, particularly nitrogen, from inorganic fertilizers.
This synergistic effect may have fostered optimal conditions
for robust plant growth and development. These findings
align with previous research conducted by Kumar et al.
(2020) and Mukhi et al. (2025), who reported increased
plant height in chilli due to combined application of organic
and inorganic fertilizers .

3.1.2. Days to 50% flowering

Among the different treatments, integrated nutrient
management resulted in the earliest 50% flowering (57.00
days), which was statistically superior to other nutrient
management practices. In contrast, the longest duration
to reach 50% flowering (69.63 days) was recorded under
natural farming. Considering varietal performance, Kashi
Anmol exhibited the earliest flowering (57.62 days),
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significantly earlier than the other varieties, whereas Pusa
Sadabahar showed the latest flowering (70.36 days). In
terms of interaction effects, the combination of INM
with Kashi Anmol (INMV,) recorded the shortest time to
50% flowering (49.60 days), while the maximum duration
(72.13 days) was observed in the NFV, combination (Pusa
Sadabahar under natural farming). The observed earlier
flowering can be attributed to enhanced plant growth and
an improved source-to-sink ratio, which contributes to
sustained soil fertility and allows the crop to reach its full
potential (Pawar et al., 2017). The rapid development of
vegetative growth (buds) and the accumulation of sufficient
reserved food materials for the differentiation of buds
into flower buds are believed to contribute to this earlier
flowering and subsequent harvesting process (Saboor et
al., 2021). These findings are consistent with observations
reported by Noori et al. (2023 ), who reported minimum
days to 50% flowering under treatment of 75% NPK in
chilli.

3.1.3. Days to last green fruit picking

Among the various nutrient management treatments,
maximum days to last green fruit picking (172.94 days)
was recorded under the integrated nutrient management,
which was markedly delayed over other treatments, while
the minimum days to last green fruit picking (167.08 days)
was observed under farmers’ practice. Among the different
varieties, Pusa Sadabahar (V) recorded prolonged green

fruit picking (172.25 days), whereas Kashi Abha (V)
resulted in the minimum days to last green fruit picking
(167.68 days). (Table 3). The interaction effect between
four nutrient management practices and three varieties was
found to be markedly different. The treatment combination
of INMV, had the maximum days to last green fruit
picking (174.90 days). However, the minimum days to
last green fruit picking (160.03 days) was recorded in
FPV . The extended picking period observed under INM
might be due to the synergistic effect of combining organic
and inorganic nutrient sources. This approach ensured
a balanced and sustained release of essential nutrients
throughout the crop’s growth cycle, thereby supporting
prolonged fruit development and harvesting. The findings
by Madavi et al. (2024) reported that treatment with 50%
RDF+50% vermicompost has maximum days from sowing
to last harvest than all treatments in chilli and the result is
consistent with this observation.

3.1.4. Number of pickings

The number of chilli fruit pickings varied significantly
across treatments. The highest number of pickings (5.38)
was recorded under integrated nutrient management, which
was significantly greater than all other treatments, whereas
the lowest (4.97) was observed under farmers’ practice.
Among the varieties, Pusa Sadabahar recorded the highest
number of pickings (5.46), significantly outperforming the
other varieties, while Kashi Abha showed the lowest (4.98).

Table 3. Mean performance of diverse nutrient management through different sources on growth and yield parameters in chilli

Treatment Plant Days Days No.of No.ofgreen Average Green fruit Green B:C

height at to 50% tolast pickings fruits plant? fruit  yield plant™ fruit ratio

last harvest flowering  picking weight (g) yield ha?
(cm) ® ®

Nutrient management practices (F)
FP 59.54 58.49 167.08 4.97 90.68 3.94 315.90 17.55 2.13
INM 67.23 57.00 172.94 5.38 106.47 4.25 437.21 24.29 2.28
OF 62.51 67.42 170.76 5.26 93.76 4.08 369.54 20.53 1.42
NF 55.45 69.63 170.53 5.14 82.34 3.74 297.00 16.50 2.88
SEm=+ 1.15 0.23 0.28 0.06 0.51 0.33 2.99 0.33
CD (p=0.05) 4.21 0.81 0.95 0.22 1.77 0.11 10.35 1.15
Kashi Abha 69.73 61.45 167.68 4.98 67.05 4.50 308.87 17.16 1.80
Pusa Sadabahar 73.45 70.36 172.25 5.46 120.16 2.78 337.98 18.78 2.02
Kashi Anmol 40.36 57.62 171.06 5.13 92.74 4.74 417.86 23.24 2.72
SEmz+ 0.93 0.33 0.26 0.04 0.52 0.03 2.43 0.19
CD (p=0.05) 2.78 0.99 0.76 0.13 1.56 0.09 7.29 0.57
Interaction effect (FxV)
SEm=+ 1.85 0.66 0.51 0.08 1.04 0.06 4.86 0.38
CD (p=0.05) 5.55 1.99 1.53 0.25 3.11 0.18 14.58 1.14
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Regarding interaction effects, the INMV, combination
(Pusa Sadabahar under INM) recorded the maximum
number of pickings (5.67), whereas the minimum (4.73)
was observed in the FPV, combination (Kashi Abha under
farmers’ practice). This variation might be attributed to
the balanced and sustained nutrient availability ensured by
integrated nutrient management practices, which enhance
both vegetative and reproductive growth. INM facilitates a
synchronized and steady supply of macro and micronutrients
through the combined application of organic manures and
judicious doses of chemical fertilizers, thereby extending the
productive phase of the crop and increasing the frequency of
harvests. Similar findings were reported by Rani et al. (2015)
in chilli and Sharma et al. (2023) in capsicum, who reported
maximum number of pickings was observed in treatment
combination (50% RDF through inorganic fertilizer+25%
through FYM+25% through vermicompost).

3.2. Yield parameters
3.2.1. Number of green fruits plant™

Among the various treatments, integrated nutrient
management resulted in the highest number of green
fruits plant™ (106.47), which was statistically superior to
the other nutrient management practices. In contrast, the
lowest number (82.34) was recorded under natural farming.
Regarding varietal performance, Pusa Sadabahar produced
the highest number of green fruits plant™ (120.16), whereas
Kashi Abha recorded the lowest (67.05). The interaction
between nutrient management practices and varieties
revealed that the INMV, combination (Pusa Sadabahar
under INM) achieved the maximum fruit count (131.93),
while the minimum (60.10) was noted in the NFV,
combination (Kashi Abha under natural farming). This
increase in the number of green fruits per plant might be due
to the use of organic manures in combination with inorganic
fertilizers under INM, which supply essential micronutrients
such as zinc (Zn), copper (Cu), iron (Fe), manganese (Mn),
and magnesium (Mg) in optimal quantities. Zinc is vital
for the biochemical synthesis of the phytohormone indole-
3-acetic acid (IAA) via the tryptophan to IAA conversion
pathway. Iron is crucial for chlorophyll biosynthesis, while
copper and manganese serve as important coenzymes in
various respiratory processes. Magnesium is also involved
in chlorophyll formation, thereby enhancing photosynthetic
efficiency (Premsekhar and Rajashree, 2009). The resultant
increase in chlorophyll content improves carbohydrate
synthesis and promotes new cell formation, which
collectively contribute to a higher fruit count. The present
findings are in close agreement with the results reported by
Rani et al. (2015), who found maximum number of fruits
plant ! under 75% Organic+75% Inorganic nutrient in chilli
and Yugvinder et al. (2021) also reported rise in the number
of fruits plant™ in chilli due to application of recommended
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NPK+vermicompost @ 2 t ha'+Azotobacter.
3.2.2. Fruit weight

Significant variations in fruit weight were observed across
different nutrient management practices and chilli varieties.
Among the treatments, the highest fruit weight (4.25 g)
was recorded under integrated nutrient management, which
was statistically superior to all other treatments, whereas
the lowest (3.74 g) was noted under natural farming.
Amongst varieties, Kashi Anmol resulted in the maximum
fruit weight of 4.74 g, which was statistically superior to
other varieties, while the minimum fruit weight (2.78 g)
was reported in Pusa Sadabahar. The interaction between
nutrient management practices and varieties revealed that
the INMV_ combination (Kashi Anmol under INM)
resulted in the maximum fruit weight (4.91 g), whereas the
minimum (2.48 g) was observed in the NFV, combination
(Pusa Sadabahar under natural farming). This enhancement
in fruit weight might be attributed to the adequate and
balanced supply of nitrogen, phosphorus, and potassium at
the recommended levels, which contributed to the formation
of a nutrient-rich soil solution. The availability of these
nutrients at the critical growth stages promoted early crop
establishment, vigorous vegetative growth, and optimal
fruit development, resulting in longer and broader fruits.
The increased fruit weight may also be due to improved
translocation of photo-assimilates from source to sink
organs. These findings are in agreement with Ranjitha
et al. (2018 ); Yugvinder et al. (2021) and Madavi et al.
(2023), who reported maximum fruit weightin chilli with
the application of 50% RDF+50% vermicompost.

3.2.3. Green fruit yield plant™ (g)

Green fruit yield plant™ was significantly influenced by both
nutrient management practices and varieties. Among the
different treatments, the highest green fruit yield per plant
(437.21 g) was obtained in integrated nutrient management.
Natural farming had the lowest green fruit yield (297.00 g).
With respect to varieties, Kashi Anmol produced the highest
green fruit yield (417.86 g) statistically outperforming other
varieties, while the lowest green fruit yield per plant (308.87
g) was recorded in Kashi Abha. The interaction among
nutrient management practices and varieties resulted in
maximum green fruit yield plant? (507.96 g) in INMV,
combination (Kashi Anmol grown under integrated
nutrient management), while the minimum green fruit
yield plant™ (266.40 g) was recorded in NFV (Kashi Abha
under natural farming). This improvement in yield may
be attributed to enhanced physiological conditions and an
increased population of beneficial microflora under INM,
which improves nutrient availability through enhanced
mineralization. The consistent supply of nutrients likely
promoted better vegetative growth, resulting in an expanded
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photosynthetic area and increased synthesis and allocation of
dry matter to the fruits. These results are supported by the
findings of Ranjitha et al. (2018 ) and Ujjwal et al. (2023),
who reported maximum fruit yield plant™ with combined
application of organic and inorganic fertilizers in chilli.

3.2.4. Green fruit yield ha' (t)

Among the various treatments, integrated nutrient
management resulted in the highest green fruit yield ha™
(24.29 t), which was statistically significant over all other
treatments, while natural farming recorded the lowest yield
(16.50 t ha'). Among the varieties, Kashi Anmol exhibited
the highest green fruit yield ha™ (23.24 t), statistically
superior to the other varieties, whereas the lowest yield
(17.16 t ha™) was recorded in Kashi Abha. The interaction
among nutrient management practices with varieties
showed that maximum green fruit yield per hectare (28.22
t) was obtained in INMV/, i.e., Kashi Anmol, grown under
integrated nutrient management, while the lowest yield
(14.80 t) was observed in NFV, i.e., Kashi Abha, under
natural farming. The observed increase in yield under
integrated nutrient management might be due to improved
early-stage growth and morphological traits, which reflect
the plant’s efficiency in intercepting and utilizing available
solar radiation. This increased radiation use efficiency likely
boosted the synthesis of assimilates that contributed to
enhanced fruit formation and number. Additionally, the
improved fruit weight and size in chilli under INM could
be linked to a balanced (C:N) ratio, increased organic matter
decomposition and mineralization, and greater availability
and solubilization of both native and applied macro- and
micronutrients. Furthermore, the use of organic manures
may have enhanced physiological activity, resulting in the
accumulation of food reserves in developing sink organs and
improved assimilate partitioning towards fruit development.
These results were in line with the findings of Mallika et
al. (2022), who reported the maximum fruit yield of chilli
was obtained in (75% RDF+25% vermicompost+VAM),
Aslam et al. (2022) also reported in chilli, maximum
yield was obtained under the treatment of 25% chemical
fertilizers+25% vermicompost+25% cow dung+25% vermi-
tea; and Sharma et al. (2023) in sweet pepper recorded
highest fruit yield ha™ under treatment combination (50%
RDF through inorganic fertilizer+25% through FYM+25%

through vermicompost) .
3.3. Economics

Despite its low input costs, NF exhibited promising
profitability due to favorable marketable yields, particularly
when combined with high-performing varieties (Table
1 ). The benefit-cost ratio, a key indicator of economic
efficiency, varied significantly across treatments. The highest

B:C ratio was recorded under NFV (3.54), followed by
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INMV, (2.82), FPV, (2.46), and OFV (2.06). The average
B:C ratio across varieties revealed that NF had the most
favorable return on investment (2.88), indicating that low-
input systems can also be economically viable, especially
when paired with responsive genotypes like Kashi Anmol
(V,). This aligns with previous studies of Mahantesh et
al. (2023) in okra, emphasizing the potential of low-input
sustainable systems for improving farm profitability in
vegetable crops.

4. CONCLUSION

he different nutrient management practices and

varieties separately and in combination markedly
influenced their growth, yield, and quality parameters.
Integrated nutrient management was found to be best in
terms of growth and yield attributes and also net profit
in chilli as compared to other farming practices. Natural
farming practice resulted in minimum growth and yield
attributes; however, it gave the highest benefit-cost ratio for
Kashi Anmol for its yield with the lowest cost of cultivation.
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