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ABSTRACT

A field experiment was conducted during rabi season of 2019 at farmer’s field in Panruti near Cuddalore
district (Tamil Nadu) to study effect of organic manures as INM component on growth, yield and quality of chilli
(Capsicum annuum L.) in a randomized block design. The treatments consisted of recommended dose of
fertilizers at two levels (160:60:30 and 120:45:22.5 kg NPK ha™) and organic manures (20 t FYM ha™, 50 kg Bio
ash ha™, 5t press mud granules ha™, 20 kg Sea weed extract granules ha™ and 5 t neem cake ha™) and
replicated three times. The growth and yield parameters of chilli were significantly influenced due to application
of organic manures. Among the treatments, 75% RDF + 20 t FYM + 20 kg Sea weed extract granules + 5 t
neem cake ha™ (Tg) exhibited better performances of growth and yield parameters of chilli cv. Indus 13. The
maximum values of growth parameters such as plant height, leaves plant'l, branches plant'l, canopy volume,
chlorophyll content in the leaves and net photosynthetic rate were observed in this treatment (Tg). The yield
parameters such as days to first flowering, days to 50% flowering, flowers plant™, fruit set, fruits plant™, fruit
length, fruit girth, pericarp thickness, pulp seed ratio, single fruit weight, total fruit yield (28.18 t ha™) and quality
parameters like capsaicin content (0.76%) and ascorbic acid content (171.3 mg g™') were highest in this
treatment (Tg) suggested this is the best integrated nutrient management combination for chilli. Application of

100% RDF (160 : 30 : 30 kg ha'l) proved inferior in respect of growth and yield of chilli.
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INTRODUCTION

Chillies, green or red fruits of Capsicum
annuum L. belong to the family Solanaceae and
originate from South America. Chilli is rich
sources of vitamins A, C, E and P. Hundred
gram of edible portions of capsicum provides 24
k cal of energy, 1.3 g of protein, 4.3 g of
carbohydrate and 0.3 g of fat (Chakrabarty et al.,
2017). The fresh green and ripe chilli fruits are
used to make all kinds of pickles, different
sauces and paste. It is an integral ingredients in
most cuisines around the world but also adds
pungency, taste, flavor and color to the dishes
and hence named as ‘wonder spice’. India is the
largest producer, consumer as well as exporter
of chilli, which contribute to 25% of the total
world’s production. In India, the area under chilli
is about 422 thousand hectares and production
4097 thousand MT with productivity of 1.9
thousand MT per hectare during the year 2019-
20 (Anon, 2020). Nowadays, chilli crop is
normally grown as mono crop following all
modern good horticulture practices. The
deficiency in plant nutrients causes different

changes in the physiological and biochemical
processes within the plant cell resulting a delay
in development and reduction in growth as well
as yield.Integrated nutrient management system
aims at maintenance of soil fertility and plant
nutrient supply to an optimum level for sustaining
the desired crop productivity through
optimization of benefits to all possible sources of
plant nutrients in an integrated manner (Koshale
et al., 2018). The nutrients like N, P and K
supply through chemical fertilizers have played
significant role on increasing the vyield and
quality in the plants. But also usage of chemical
fertilizers indiscriminately in an unbalanced
manner has been shown to result in several
problems like poor soil health, multiple nutrient
deficiencies and loss of microbial activities etc,
which results ultimately to reduced crop
productivity and fruit quality. Use of organic
manures to meet the nutrient requirements of
crop would be an inevitable practice in the years
to come for suitable horticulture since the
organic manures not only improve the physical,
chemical and biological properties of soil.
Organic manures like farmyard manures, bio
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ash, press mud granules, seaweed extract
granules, neem cake and crop residues are
considered as a store house of various nutrients
which are essential for the plant growth. Use of
organic manures alone cannot fulfill the crops
nutrient requirement. The combination of organic
manures and inorganic fertilizers gave the better
results than organic manures alone (Kapse et
al.,, 2017). The integrated supply and use of
plant nutrients from chemical fertilizers and
organic manures has shown to produce higher
fruit yield than when they are applied alone. The
present study was conducted with the objective
to study the effect of individual and combined
application of organics on growth, yield and
biochemical parameters of chilli.

MATERIALS AND METHODS

The experiment was conducted in a
randomized block design with three replications
during rabi season of 2019 in farmer’s field at
Panruti village in Tamil Nadu. The experiment
comprised 10 treatments viz., T; — 100 % RDF
(160:60:30 kg NPK ha'), T, — 75 % RDF
(120:45:22.2 kg NPK ha™) + 20 t FYM ha*, T; —
75 % RDF + 50 kg bio ash ha™, T, — 75 % RDF
+ 20 kg press mud granules ha™, Ts — 75 % RDF
+ 20t FYM + 20 kg sea weed extract granules
ha®, Te — 75 % RDF + 50 kg bio ash + 20 kg
sea weed extract granules ha™, T; — 75 % RDF
+ 20 kg press mud granules + 20 kg sea weed
extract granules, Tg — 75 % RDF + 20 t FYM +
20 kg sea weed extract granules + 5 t neem
cake ha™, Ty — 75 % RDF + 50 kg bio ash + 20
kg sea weed extract granules + 5t Neem cake
ha®, Ty — 75 % RDF + 20 kg press mud
granules + 20 kg sea weed extract granules + 5 t
neem cake ha™. Chilli seeds of the variety Indus
13 was raised in portray nursery. The plants
were transplanted 45 days after sowing. The
planting sowing 45 days after transplanting in
portray. The seedlings were planted in bed
width/length measuring (0.8 to 25 m) with
spacing of 1m (row to row) x 0.45 cm (plant to
plant). Matured green fruits were harvested from
the plant in phases up to the drying of the plants.
Other cultural practices except manure were
followed as per crop production manual
suggested by TNAU portal. The nutrients were

applied as per treatment schedule. Observations
were recorded on different growth, flowering,
yield and quality parameters and analyzed
statistically (Gomez and Gomez, 1984).
Capsaicin and ascorbic acid content of chilli
were estimated following the standard
biochemical method (Sadasivam and Manickam,
1996)

RESULTS AND DISCUSSION
Growth parameters

The highest growth in terms of plant
height (124.8 cm), leaves plant® (399.5),
branches plant™® (136.8), canopy volume (198.6
cm®), chlorophyll content in the leaves (9.54 mg
g’) and net photosynthetic rate (84.7 ) were
recorded with 75% RDF + 20t FYM + 20 kg
sea weed extract granules + 5 t neem cake ha™
(Table 1). However, the next best treatment was
75% RDF + 50 kg bio ash + 20 kg sea weed
extract granules + 5 t neem cake ha™ in respect
of these growth characters. All the growth
parameters were recorded lowest with the RDF
(160:60:30 kg NPK ha'). The combination of
organic manures and inorganic fertilizer has
increased the growth and development
processes of the plant which may be due to the
increase in the availability of plant nutrients
especially nitrogen, the chief nutrient of protein
for the formation of protoplasm, cell division, cell
enlargement and symbiotic activity which
influence play important role in growth of plant
(Narute et al., 2020). The best treatment has
improved the growth parameters due to higher
level of nitrogen and other nutrients from neem
cake and FYM which might have acted as
additional amount of nutrients and also improve
the physico-chemical and microbial environment
of the rhizosphere leading to better expression of
response (Mishra et al., 2018). The better
photosynthetic  activity due to sufficient
availability of NPK supplemented with FYM
helped the plants to attain more vigorous growth
which in turn produced plant height more the
number of leaves per plant compared to NPK
and FYM (Sukhlal et al., 2019). Subhashree et
al. (2020) and Prashant (2019).
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Table 1: Effect of organic manures as INM on growth parameters in chilli

Chlorophyll Net

Treatment :el %r;]tt Leavgls Branchfs S&Eﬁfg contentin | photosynthetic Da:l)./sst 0 Dgg%/:o FIowe_rls
(cm) plant plant (cm®) the Ieavles rate , 1| flowering |flowering plant
(mgg) [(LmoICO,;M"s™)
T, 116.4 336.2 114.0 165.0 6.54 64.12 415 58.7 60.1
T, 118.4 350.2 119.0 1724 7.25 68.46 39.9 56.5 64.2
Ts 119.0 357.3 1165 176.2 7.59 70.23 39.1 55.4 66.6
Ts 117.1 3432 127.2 168.7 6.89 66.35 40.7 57.6 62.2
Ts 121.4 3784 129.1 187.2 8.61 78.32 36.8 51.9 74.6
Te 120.1 3714 126.6 183.6 8.27 76.53 37.6 53.0 71.8
T, 1195 364.3 124.1 180.0 7.94 74.72 38.4 54.2 68.0
Ts 124.8 399.5 136.8 198.6 9.54 84.77 34.5 48.4 84.6
To 123.7 3925 1343 194.8 9.26 82.65 35.3 49.6 80.5
T1o 122.1 3854 131.7 190.0 8.92 80.82 36.1 50.7 77.7
S.Ed 223 6.83 2.37 3.38 0.15 1.39 0.71 1.00 131
CD (p=0.05) 4.69 14.36 4.87 7.10 0.30 2.92 1.49 2.00 2.75
CV % 227 227 2.28 2.27 2.41 2.28 2.40 2.33 2.26

T, — 100 % RDF (160:60:30 kg NPK ha?), Tz — 75 % RDF (120:45:22.2 kg NPK ha™) + 20t FYM ha™, Tz — 75 % RDF + 50 kg Bio
Ash ha™, T, — 75 % RDF + 20 kg Press mud granules ha™, Ts — 75 % RDF + 20 t FYM ha™ + 20 kg Sea weed extract granules ha™,
Te— 75 % RDF + 50 kg Bio Ash ha™* + 20 kg Sea weed extract granules ha™, T; — 75 % RDF + 20 kg Press mud granules ha™ + 20
kg Sea weed extract granules ha™, Ts — 75 % RDF + 20 t FYM ha™ + 20 kg Sea weed extract granules ha™ + 5 t Neem cake ha™,
To — 75 % RDF + 50 kg Bio Ash ha™ + 20 kg Sea weed extract granules ha™ + 5 t Neem cake ha™, T1o — 75 % RDF + 20 kg Press
mud granules ha™ + 20 kg Sea weed extract granules ha™ + 5t Neem cake ha™

Yield parameters and Yield

Significantly early flowering (34.5 days to
first flowering and 48.4 days to 50% flowering)
was recorded with 75% RDF + 20t FYM + 20 kg
sea weed extract granules + 5 t neem cake ha™,
followed by 75% RDF + 50 kg bio ash + 20 kg
sea weed extract granules + 5 t neem cake ha™,
which recorded 35.3 days to first flowering and
49.6 days to 50 % flowering. The flowering was
significantly delayed in 100% RDF with 41.5
days to first flowering and 58.7 days to 50 %
flowering and number of flowers plant® (84.6).
The flowering and yield parameters of chilli were
also significantly influenced by organic manures,
NPK fertilizers and bio ash (Table 2). Among the
treatments, the highest yield parameters in terms
of fruit set % (67.6), fruits plant™ (56.7), fruit
length (14.8 cm), fruit girth (3.69), pericarp
thickness (1.19 mm), pulp seed ratio (8.68),
single fruit weight (18.51 g), total fruit yield
(28.18 t ha’) and quality parameters like
capsaicin content (0.76%) and ascorbic acid
content (171.3 mg g ) were recorded with 75%
RDF + 20 t FYM + 20 kg sea weed extract
granules + 5 t neem cake ha™. The next best
treatment in terms of these parameters was 75%
RDF + 50 Kg bio ash + 20 Kg sea weed extract
granules + 5t neem cake ha™.

All yield parameters were the lowest with
100% RDF. The uptake of plant nutrients
supplied by chemical fertilizer and organic
manures were available to plants in sufficient
amount throughout the growth period to increase
the fruit weight. The results are in accordance
with the findings in (Reddy et al., 2017). The
yield parameters were recorded higher with
combined application of FYM and neem cake
which may be due to better root proliferation,
more uptakes of nutrients and water, more
photosynthesis activity and enhanced food
accumulation (Gokul et al., 2020). Moreover,
FYM seems to act directly in increasing fruit
yields either by accelerating respiratory process
by increasing cell permeability, hormone growth
action or by combination of all these processes
(Hussein et al.,, 2018). The application of
seaweed extract will resonate with the
ecosystem of plants growth and development of
vigorous root system, increase to cell elongation
and more cytokinin synthesis. Furthermore, the
increased quality attributes due to organic
manures were observed when compared to
recommended dose of fertilizers practices in
terms of dry chilli fruits. The highest capsaicin
content with FYM and neem cake might be due
to improved physico-chemical properties of the
soil and its soil structure for root growth, thereby
improving fruit quality (Subhashree et al., 2020).
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Muhammad et al., (2019) reported that high N
uptake enhanced the enzyme activities for amino
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acid synthesis and increased ascorbic acid
content in green chilli fruits.

Table 2: Effect of bulky organic manures as INM on yield parameters and yield of chilli

Fruit . Fruit .. | Pericarp | Pulp: | Single |Total fruit| Capsaicin| Ascorbic
Treatment Fruits Fruit . . . .
set plan L length girth thickness segd frwt ylelfi1 content |acid con-tlent
% (cm) (mm) ratio |weight (g)| (tha™) (%) (mgg")
T, 51,6 31.0 1122 2.89 0.77 5.09 9.65 17.43 0.58 152.5
T, 577 370 1212 3.06 0.85 5.72 11.42 19.53 0.62 156.3
Ts 595 39.6 12,53 3.16 0.90 6.03  12.83 21.15 0.64 158.5
Ty 55,6 346 11.68 2.98 0.81 5.42 10.34 18.20 0.60 154.7
Ts 645 481 1371 341 1.04 7.39 15.78 24.35 0.70 165.6
Ts 63.1 453 13.34 3.33 0.99 6.98 14.45 23.11 0.68 163.8
T, 61.7 420 1295 3.24 0.95 6.37 13.48 22.35 0.66 160.7
Ts 67.6 56.7 14.88 3.69 1.19 8.68 18.51 28.18 0.76 171.3
To 66.3 54.0 1443 361 1.15 8.22 17.45 27.30 0.74 169.4
Tio 65.0 505 14.04 3.52 1.09 7.83 16.68 25.98 0.72 167.7
S.Ed 1.14 0.84 0.24 0.06 0.02 0.12 0.27 0.43 0.01 3.15
CD(p=0.05) 2.41 177 051 0.12 0.04 026  0.57 0.91 0.02 6.30
CV % 232 235 230 241 2.38 2.32 2.37 2.34 2.43 2.27
On the basis of the results, it may be showed better results compared to other

concluded that 75% RDF + 20 t FYM + 20 kg
Sea weed extract granules + 5t neem cake ha™
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