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A field study was carried out on a red loamy soils of Bangalore for year (2015-2016)
to study the effect of different fertilizer sources and mulching on yield, nutrient uptake
in hybrid chilli cultivar Arka meghana (Capsicum annuum L.). The trial included nine
treatments comprising varying rates and sources of fertilizers, tested with or without
mulching. Application of recommended dose of fertilizer (180:120:180 kg NPK/ha)
through fertigation using water-soluble fertilizers resulted in higher higher number
fruits (142) per plant, fruit length (11.3 cm), fruit girth (4.75 cm), fruit weight (1.29 g),
fruit yield per plant (184.11g), fruit yield per hectare (5.03 t ha™), followed by 100%
normal fertilizers fertigation with mulching. Application of fertilizers both water
soluble as well as normal fertilizers through fertigation with mulching recorded higher
uptake of N, P and K at compared to RDF soil application without mulching.

Introduction

Among the spice crops of India Chilli
(Capsicum annuum L.), a member of
Solanaceae family is an important one. Being
introduced by Portuguese in 17th century, now
the crop is grown all over India, especially in
Andhra Pradesh, Karnataka, Tamil Nadu and
Maharashtra, account for 3/4 of the total area
besides Madhya Pradesh, West Bengal,

Punjab, Bihar and Rajasthan. Dried fruits are
used to make universal curry powder and
curry paste. The fruit of chilli contains
carbohydrates, vitamin A and vitamin C. Fresh
green and ripe chillies are used to make all
kinds of pickles, different sauces and paste.
The red colour, capsanthin is used in high
quality cosmetic preparations like lipstick. The
essential oil, oleoresin is used in the food and
beverage industries. The pungency is due to an
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active principle “Capsaicin” an alkaloid
present in pericarp and placenta, which are a
digestive stimulant and an important
ingredient of daily diet and a cure for many
rheumatic problems (Chandini Raj et al.,
2016).

The fertilizers are power full crop
management tools and can make effective
contribution to crop production only when all
other production factors are in reasonable
balance and receive appropriate attention.
Number of investigations has shown that there
is a definite and nearly constant requirement
of NPK for production of high vyielding
hybrids of crop. The low use efficiency of
NPK is because of various reasons such as
volatilization, denitrification, surface run off,
leaching losses and ammonia fixation in soil
for phosphorus. Fertigation is an effective
means of controlling, timing and placement of
fertilizers and improving fertilizer use
efficiency by reducing losses through
leaching, volatilization and fixation in the soil
to less available forms (Papadopoulous, 1994).

Mulching reduces the runoff and soil loss,
minimize the weed infestation, checks the
evaporation of water thus facilitates for more
retention of soil moisture and improve the
physical, chemical and biological properties of
soil as it adds nutrients to soil and ultimately
enhance the growth and vyield of crops and
profits (Hatami, 2012). Hence, the present
study was conducted to determine the effect of
different source of fertilizers and mulching on
yield and nutrient uptake of chilli

Materials and Methods

Afield experiment was conducted during
Kharif season 2015-16 at the Division of
vegetable crops, IIHR-Hessaraghatta,
Bangalore in randomized block design
comprising of nine treatments with three
replicate. The treatment details are

Ty Fertigation with water soluble fertilizers
(Urea, 19:19:19 and KNO3) @ 100% RDF and
polyethylene mulching

T,: Fertigation with water soluble fertilizers
(Urea, 19:19:19 and KNO3) @ 75% RDF and
polyethylene mulching

Ts. Fertigation with water soluble fertilizers
(Urea, 19:19:19 and KNO3) @ 100% RDF and
without mulching

T, Fertigation with water soluble fertilizers
(Urea, 19:19:19 and KNO3) @ 75% RDF and
without mulching

Ts: Fertigation with normal fertilizers (Urea,
DAP and MOP) @ 100% RDF and
polyethylene mulching

Te: Fertigation with normal fertilizers (Urea,
DAP and MOP) @100% RDF and without
mulching

T;: N&K fertigation with WSF (Urea and
KNOs3), soil application of P fertilizer (SSP)
@100% RDF and mulching

Tg: N&K fertigation with WSF (Urea and
KNOs3), soil application of P fertilizer (SSP)
@100% RDF and without mulching

To: Control — Drip irrigation, non-mulched
and soil application of NPK fertilizers (Urea,
SSP and MOP) @ 100% RDF

Bicoloured (30 micron) polythene sheet were
spread over the soil surface for each treatment
very close to the ground surface. The
recommended dose of NPK (18 0:120:180 kg
ha™) fertilizers applied as per the treatments
imposed. Fertigation was done in weekly
intervals starting from 21 DAP up to 150
DAP. The soil of the experiment site was had
pH 5.5, E.C. 0.24 dsm™, available N 303.18
kg ha® P,Os 41.44 kg ha™ and Exchangeable
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K 366.51 kg ha™’. The yield components were
taken as the number of red fruits harvested
from five plants counted and the total weight
of fruits harvested in each picking was
computed, averaged and expressed in weight
per plant in grams. Five fruits selected for
determining the fruit weight where used for
determining the fruit length and girth averaged
and expressed in centimeters. The total fruits
harvested in each pickings of the treatment
was computed and expressed as the weight of
fruit in kg bed™ and converted as t ha™ (dry
fruits). Nutrient uptake in plants parts at
harvest worked out using following formula.

Uptake (kg ha™) =

% nutrient concentration x dry matter (kg ha™)

100

Results and Discussion
Effect on yield and yield components

A glance look of Table 1 revealed that the
application of different fertilizers sources and
mulching under drip fertigation has
significantly influenced the yield and vyield
components of red Chilli compared to non-
mulch treatments and control. The vyield
attributes like no. of fruits per plant (142),
fruit length (11.13 cm), fruit girth (4.75 cm),
red fruit weight (1.29 g), fruit yield per plant
(184.11) and dry fruit yield (5.03 t ha) was
recorded in the treatment T, receiving 100%
RDF through fertigation with water soluble
fertilizers and polyethylene mulching followed
by TsT; and T, respectively. While non-
mulch treatments and soil application control
yield of chilli was found to be a non-
significant. From this results yield of chilli
responded well to fertigation along with
mulching combinations. This might be due to
the better uptake of nutrients from the soil and
higher availability of soil moisture. Fertigation
with mulching resulted in to lower losses of
nutrient owing to fixation, low leaching and

less through runoff, which helped in
establishing the roots, initiating more fruiting
points, their subsequent retention and
development in the plant leading to the higher
number of fruits per plant, yield and other
parameters as compared to conventional
fertilizer application.

Similar findings were reported by Sajjan
(2000), Prabhakar et al., (2010) and
Ramachandrappa et al., (2010) in green chilli.
Manohar (2002) in capsicum, Krishnamoorthy
and Noorjehan (2014), Leela Rani et al.,
(2015) in chilli.

Effect on uptake of nutrients by chilli

The data pertaining to the uptake of N, P, K
different treatments are showed in the Table 2.
The results significantly showed that higher
uptake of nitrogen (148.01 kg ha™) in chilli
crop were recorded with treatment T; WSF
fertization 100% RDF with mulching which
was on par with Ts (140.28 kgha™) fertigation
100% RDF with mulching as compared to rest
of the treatments. Significantly lower total
nitrogen uptake was recorded in Ty (67.69 kg
ha') soil application 100% RDF without
mulching. Significant increase total nitrogen
uptake by chilli crop with application of RDF
through fertigation with mulching over control
may be due to continuous availability of
nitrogen and uniform availability of soil
moisture than in rest of the treatments. Similar
observations were made by Kadam et al.,
(2005), Deepadevi and Shanth (2013) in
tomato and Tipu et al., (2014) in chilli. From
this perusal of the data on the maximum total
p uptake (23.80, 22.74 and 20.29 kg ha™) were
recorded in the treatment of Ty, Ts, To
respectively and which significantly superior
over control. The increased uptake of P might
be ascribing more availability as well as
continue application of fertilizers. Bagal
(2009) showed increase in phosphorus uptake
due to regular application of fertilizers.
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Table.1 Effect of fertigation and mulching on yield and yield characters of hybrid chilli

Treatments | No of fruits | Fruit length Fruit Fruit Fruityield | Fruityield
plant? (cm) girth weight (g) | per plant (g) tha?
cm

142.74 11.13

139.07 10.60

129.66 9.77

126.32 9.52

142.20 10.77

125.57 9.56

140.68 10.58

122.43 9.34

106.83 8.36

S. EM+ 1.14 0.54
C.D.at5% 4.22 0.70

4.75 1.29 184.11 5.03
4.53 1.24 172.49 4.72
4.46 1.16 150.39 4.46
4.29 1.09 137.62 4.28
4.50 1.29 183.46 4.84
4.29 1.14 143.44 4.23
4.46 1.25 175.84 481
4.22 1.12 137.12 4.22
3.95 1.08 115.36 3.30
0.07 0.06 2.64 0.11
0.20 0.17 7.9 0.32

Table.2 Effect of fertigation and mulching on N, P and K Nutrient uptake in hybrid chilli

Treatments Nitrogen uptake Phosphorus uptake Potassium uptake
kg ha* kg ha kg ha
T

148.01 23.80 290.5
134.36 20.29 274.9
109.80 14.21 251.3
91.67 10.50 235.2
140.28 22.74 286.4
107.5 13.30 265.4
136.99 11.24 285.1
103.85 6.12 232.1
67.69 231 184.3
S. EM+ 2.96 1.49 8.06
C.D.at5% 8.89 4.46 24.16

Whereas the significantly highest (290.5 kg
ha') uptake of K was recorded in the
treatment T, and which was found at par
with Ts, T7 and T,. Application of fertilizers
through fertigation with mulching recorded
significantly higher K uptake than soil
application form, which was opined by
Kadam (2005). The results showed that
fertigation with water-soluble fertilizers and
normal fertilizers produced on par results.
Similarly, 100 and 75 per cent of
recommended dosage of water-soluble
fertilizer and NK fertigation (P soil
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application) also recorded on par results
with 100% WSF fertigation. Cost on water-
soluble fertilizer can be reduced by normal
fertilizer application, 75% RDF fertigation
or NK fertigation. Overall fertigation and
polyethylene mulching produced higher
yield and total NPK nutrient uptake
compared to soil application and non-
mulching. This may be due to better
availability of nutrients and moisture to the
plant to enter in to reproductive phase early
and enhances the crop yields.
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