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The experiment
Vermicompost

was
and Trichocompost) and inorganic fertilizers (NPKS) on the growth,

conducted to evaluate the effect of organic  (Compost,

yield and quality of capsicum. The experiment was carried out in pot where replication
was thrice with nine treatments viz. T,= Control, T, = 100% Recommended Fertilizer
Dose, T3z = Compost (3t/ha), T4 = Vermicompost (3t/ha), Ts = Trichocompost (3t/ha), Ts
= Compost (3t/ha) + NPKS fertilizers, T; = Vermicompost (3t/ha) + NPKS fertilizers,
Tg = Trichocompost (3t/ha) + NPKS fertilizers, Ty = 1/3 Compost + 1/3 Vermicompost
+ 1/3 Trichocompost + NPKS fertilizers (N@120 kg/ha, P@65kg/ha, K@100kg/ha and
S@20kg/ha). The result revealed that combined application of inorganic fertilizer
(recommended doses of NPKS fertilizers) and organic fertilizer (Compost +
Vermicompost + Trichocompost) in Ty significantly enhanced the growth of crop at
different stages as expressed in terms of numbers of flower, number of fruit/plant, fruit
length (cm), diameter of fruit (cm), individual fruit weight (gm), yield per plant (gm),
yield (t/ha). The combination of organic and inorganic fertilizer was more sustainable
and more fruiting than other treatments. The physical and chemical properties of soil
significantly improved by the application of organic manure.
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1. INTRODUCTION

Capsicum or sweet pepper (Capsicum annuum L.) belongs to
the family Solanaceae, is eaten as cooked or raw food as in
salad. Sweet peppers are chosen because of their high
nutritive value and are rich source of vitamin C,
bioflavonoid and 6-carotene. Peppers are rich in capsaicin
that is performed against inflammation and have powerful
antioxidant properties. Capsicum is used either green or red,

come in a variety of different colors- range from green to
yellow, red, orange, purple, and black. Red bell peppers are
fully ripened with a milder, sweeter flavor. Other sweet
peppers include the red, heart-shaped; the pale green, slender
and curved bull’s horn, which range in color from yellow to
red and the sweet banana pepper which is yellow and banana
shaped (Michael, 1999).

Capsicum is considered an excellent source of bioactive
nutrients. Main antioxidant compounds found in sweet
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pepper are ascorbic acid (vitamin C), carotenoids and
phenolic compounds (Marin et al., 2004). The levels of
vitamin C, carotenoids and phenolic compounds in
vegetables varied based on several factors, including
cultivar, agricultural management practices, Physiological
maturity and storage duration (Lee & Kader, 2000).

Capsicum is considered a popular vegetable crop in
Bangladesh, and its production statistics is not available.
Small scale cultivation is found in peri-urban areas,
primarily for the supply to some city markets in Bangladesh
(Islam, 2006). Economically, it is the second most important
vegetable crop in Bulgaria and is thought to be the original
home of sweet pepper. It is now widely cultivated in
America, Europe and some countries of the Asia-Pacific. It
has great demand in Japan, Thailand, Philippines, Taiwan,
Egypt and other countries even in Bangladesh.

Intensive synthetic fertilizer usage in agriculture creates
so many health problems and environmental pollutions. To
reduce and eliminate the adverse effects of synthetic
fertilizers and pesticides on human health and the
environment, new agricultural practices were developed in
the organic agriculture, ecological agriculture or sustainable
agriculture (Malgorzata & Georgios, 2008).

Organic farming products are becoming very necessary
in today’s world to manage ecosystem health and to impart
related human health benefits, world over there is growing
demand for organic products. The organic areas in the whole
world reached to 37.5 million hectares.

The application of organic resources is essential for the
balance of soil fertility status and crop productivity in
agricultural systems. Imbalance use of chemical fertilizer in
vegetable and other crop production is a common practice in
Bangladesh. In Bangladesh, most of the cultivated soils have
less than 1.5% organic matter, while a good agricultural soil
should contain at least 2% organic matter. In continuous
cropping area, organic matter supply to the crop field
through different manuring practices is made only to a
minimum extent. Under these imbalanced conditions various
beneficial soil microorganisms are being adversely affected
(Chandini et al., 2019; Chowdhury, 2004).

The organic fertilizers provide the nutritional
requirements of plants. Additionally, they increase the
microbial activity in soil, anion and cation exchange
capacity, organic matter and carbon-content of soil. Organic
fertilizers produce the yield and quality of agricultural crops
in ways similar to inorganic fertilizers (Heeb et al., 2006;
Tonfack et al., 2009).

Organic agriculture is one of the broad spectrums of
production methods that are supportive of the environment.
The demand for organic food is steadily increasing both in
developed and developing countries with an annual growth
rate of 20-25 per cent (Ramesh et al., 2005). Organic
cultivation which is responsible for material circulation in
agricultural ecosystem and enhanced crop production with a
minimal environmental load in keeping ecological balance
contains the holistic approach for production and
management system for enhancing the health of agricultural
ecosystems. Organic systems avoid the use of synthetic
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fertilizers, pesticides and growth regulators. Instead they rely
on crop residues, animal manures, legumes, green manures,
off — farm wastes, mechanical cultivation and biological pest
control to maintain soil health, supply of plant nutrients and
minimize insects, weeds and other inputs. Organic culture
helps in improvement of crop quality and reduces
environmental pollution. It brightens the prospects of export
of organic food items. Now there are signs of change across
the agriculture landscape of the country towards organic
farming (Aguoru et al., 2015).

Sustainability in crop yield and soil health could be
achieved by the application of mineral fertilizers along with
organic manures. Benefits of organic manures like compost,
vermi compost and trichocompost are well known but the
availability is reducing day by day. These organic manures
are not only good sources of nutrients but also improve the
physical structure of the soil. Apart from containing NPKS
these also contain small amounts of trace elements
especially boron, copper, iron, sulphur, zinc and with fair
quantity of growth promoting substances. Integrated nutrient
management involving both the organic and inorganic
source is essential to realize higher yield potential (Shahein
et al., 2015).

Capsicum as a new and promising crop in Bangladesh,
production technology like, the use of cow dung are not yet
standardized to compare the inorganic fertilizer. Considering
the above facts, the present study was undertaken to
investigate the organic cultivation of capsicum or sweet
pepper by using compost, vermicompost and trichocompost
(Alam et al., 2016; Islam et al., 2017).

The present study was undertaken with the following
objective- To evaluate the effect of organic (compost,
vermicompost and trichocompost) and inorganic fertilizers
(NPKS) on the growth, yield and yield components of
capsicum.

2. MATERIALS AND METHODS

2.1. Experimental Site

The soil was collected from the AEZ (Agro Ecological
Zone) 10-Active Ganges Floodplain and AEZ 11-High
Ganges River Floodplain.

NAWABGANJ

(DISTRICT)

Nachol

Fig. 1 Study area of the present study.
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2.2. Geographical Location

Chapai Nawabganj is the most western district of
Bangladesh. Rajshahi and Naogaon is on the east, Malda of
West Bengal, India is on the north. Chapai Nawabganj is
situated between the latitude 24'22 to 24'57 and longitude
87'23 to 88'23.

2.3. Climatic Condition of Experimental Site

Chapai Nawabganj has a tropical wet and dry climate. The
climate of Nawabganj is generally marked with monsoons,
high temperature, considerable humidity and moderate
rainfall. The hot season commences early in March and
continues till the middle of July is about 32°C to 39°C and
the minimum temperature recorded in January is about 7 to
16 °C (45 to 61 °F). The highest rainfall is observed during
the months of monsoon. The annual rainfall in the district is
about 1,448 millimetres.

2.4, Layout and Treatments

The experiment was laid out in the Randomized Complete
Block Design (RCBD) with three replications and consisted
of 9 treatments (T) and the total numbers of pots were 27.

T,= Control

T, =100% RFD

T3 = Compost (3t/ha)

T,= Vermicompost (3t/ha)

Ts = Trichocompost (3t/ha)

Te = Compost (3t/ha) + NPKS fertilizer

T; = Vermicompost (3t/ha) + NPKS fertilizer
Tg = Trichocompost (3t/ha) + NPKS fertilizer

Ty = 1/3 Compost + 1/3 Vermicompost + 1/3 Trichocompost
+ NPKS fertilizer

2.5. Collection of Seedlings

Seedlings of 20-25 days old were collected from the
horticulture centre at Chapainawabganj. Variety was BARI
Mistimorich 1.

2.6. Intercultural Operations

Intercultural operations (Irrigation, weeding, mulching, pest
management, fertilizer management) were done for ensuring
and maintaining the normal growth of plants.

2.7. Fertilization

The dosages of fertilizers were recommended according to
Fertilizer Recommendation Guide (BARC, 2012). All the
recommended fertilizers were applied with proper doses.
Recomended NPKS was applied using Urea, Triple Super
phosphate, Murate of potash and Gypsum N@120 kg/ha,
P@65kg/ha, K@100kg/ha and S@20kg/ha respectively.
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2.8. Morphological Characteristics of the Experimental
Soil

Morphology Characteristics

Land type Medium high land
Topography Fairly level

Flood level Above flood level

Soil color Dark grey

Drainage Moderately well drained
Vegetation Rice crop grown year round

2.9. Procedure of Recording Plant Data

2.9.1. Plant Height (cm)

Plant height was measured in centimeter from the ground
level to tip of the longest stem and mean value was
calculated. Plant height was recorded at 30 DAT, 60 DAT,
90 DAT and 120 DAT (at final harvest).

2.9.2. Leaf Length (cm)
Measurement was done from basal node of the rachis to
apex of each plant.

2.9.3. Number of Leaves Per Plant

The number of leaves per plant was counted from 8
randomly selected plants at 30, 60, 90 and 120 days DAT
and their average was taken as the number of total leaves
per plant.

2.9.4. Number of Branches Per Plant

The number of branch per plant was counted from 8
randomly selected plants at harvest and their average was
taken as the number of total branch per plant.

2.9.5. Number of Fruits Per Plant
The number of branch per plant was counted from time to
time.

2.9.6. Fruit Length (cm).

The length of all the marketable fruits were measured with a
slide calipers from the neck of the fruits to the bottom of the
fruits from each plot. Fruit weight above 50 g was
considered as marketable fruits.

2.9.7. Fruit Diameter (cm)
Diameter of all the marketable fruits from each plot was
measured at the middle portion with a slide calipers.

2.9.8. Weight of Individual Fruit (gm)
Individual fruit weight was measured for the average fruit
weight of all the marketable fruits under each plot.

2.9.9. Weight of Fruit Per Plant (gm)

Weight of per plant fruit was recorded in gram (g) by
measuring the weight of all fruits per plant and the
marketable fruits per plant.
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3. RESULTS AND DISCUSSION

3.1. Soil Sample Analysis

The physicochemical properties of soil were tested in two
stages, i) Pre sowing period and ii) Post-harvest period. The
depth of soil sample collection was 0-20 cm for the further
analysis. The physicochemical properties of initial soil
presented in Table 1. The analysis of soil was accomplished
following the standard methods (Olsen et al., 1954; Page et
al., 1982).

Soil physical properties are the stable factors of soil.
Soil density, especially, the Bulk density (BD) of surface
soil decreased with the depth and organic matter present in
soil and varied from 1.00 to 1.50 g/cm®. The highest bulk
density (1.75 g/cm®) was observed in T, (after harvesting)
due to compaction of the soil (Table 1a) as compared to
initial values (before planting) and the lowest bulk density
was observed in Tq due to high organic matter content of the
soil (Table 1a).

The highest field capacity (40 %) and porosity (48 %)

were observed in Ty and the lowest field capacity (25 %) and
porosity (24 %) in T, (Figure 1a). The other physical
properties (particle density, infiltration rate, textural class) of
the soil were not significantly changed (Table 1a).
The nutrient management practices showed significant eff ect
on fertility status of the experimental soil, it had very
significant effect on soil pH. Application of only chemical
fertilizers did not help much on improving pH and fertility
status of the experimental soil; rather, it marginally reduced
the pH of the soil.

Integrated use of chemical fertilizers and organic
manure (MOC) with biofertilizer negated the acidifying
effect of chemical fertilizers and showed an increasing
tendency of soil pH (Table 1b). After the end of experiment,
INM with compost + vermicompost + trichocompost and
chemical fertilizers significantly increased organic matter
available N, P, K and S contents in soil over their initial
values. The highest organic matter and available N, P, K and
S contents in soil were recorded from the pot having
compost + vermicompost + trichocompost and chemical
fertilizers (Tg) under the study. The electrical conductivity
(EC), Calcium, Magnesium, Zinc, Iron, and Boron content
of soil were not significantly changed (Table 1b).

The organic manuring increased the nutrient holding
capacity of the soil by enhancing the soil organic matter and
thus had great advantage over other fertility treatments not
only on increasing the growth and productivity of the crop
but also on improving the available nutrient contents in soil
necessary for sustaining crop productivity (Marimuthu et al.,
2014).

Sinha (2009) reported that earthworm’s vermicompost
is a powerful crop nutrient over the conventional compost
and protective soil conditioner against the destructive
chemical fertilizers for food safety and security. Biofertilizer
application enhances the microbial activities in soil and
thereby increases the nutrient availability (Wu & Ma, 2015).
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3.2. Plant Data Analysis

3.2.1. Plant Height (cm)

Plant height at different days after transplanting (DAT) and
different doses of manures showed significant variation
(Table 2).

At 30 DAT, plant height ranged from 18.49 to 21.71 cm.
The maximum plant height (21.71 cm) was found from the
treatment T and the minimum was observed from T, (20.43
cm).

At 60 DAT, plant height varied from 31.42 cm to 35.08
cm, the maximum 35.08 cm recoded from Ty and the
minimum 31.42 cm plant height were recorded from
treatment Tp.

At 90 DAT, plant height varied from 48.49 cm to 55.65
cm. The highest (55.65 cm) plant height was recorded from
Ty and the lowest 48.49 cm plant height was found from T,

At 120 DAT, plant height ranged from 52.36 cm to 61.98
cm. The highest (61.98 cm) plant height was recorded from
To (1/3 Compost + 1/3 Vermicompost + 1/3 Trichocompost +
NPKS fertilizer) and the lowest (52.36 cm) was observed
from T, (Control).

3.2.2. Number of Leaves per Plant

The number of leaves per plant at different stages of growth
showed significant variation (Table 2) among the different
doses of manures and fertilizer.

At 30 DAT, number of leaves per plant varied from 22.50
to 25.76. The highest (25.76) number of leaves per plant at 30
DAT was found from T9 treatment and the lowest (22.50)
was in T1.

At 60 DAT, it ranged from 93.34 to 115.23. The highest
number 115.23 was recorded from Tg and the lowest (93.34)
number was observed in Ty,

At 90 DAT, the maximum number (144.66) of leaves
was recorded from treatment of T4 and the lowest 139.33
was found from T, treatment.

At 120 DAT, the maximum (157.95) number of leaves
per plant was observed in T, treatment and the minimum
number (169.33) leaves per plant was recorded in T;
treatment.

3.2.3. Number of Branch per Plant

Number of branch per plant was statistically influenced by
integrated nutrient management (Table 2). The maximum
number of branch per plant (10.85) was produced from Ty,
which was statistically dissimilar with T, to T8 treatment.
The minimum number of branch per plant (6.67) was
produced form T, (control) treatment.

3.2.4. Number of Fruit per Plant

From the table 3 it was observed that there was a statistical
variation in number of fruit per plant due to different
treatment variation. Results showed that highest number of
fruit per plant was obtained (13.33) from T, treatment,
which was very close with T, treatment. The lowest number
of fruit per plant (5.33) was found from control treatment.
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Table 1 Nutrient status of soil before planting and after harvesting
a) Soil physical properties
Treatments Parameters Bulk density | Particle density | Porosity | Infiltration | Field Capacity | Textural
(g/em?®) (g/cm®) (%) (mm/hr) (%) class
T, Before planting 1.50 2.00 24 6.50 25
After harvesting 1.75 1.90 26 6.25 27
T, Before planting 1.45 2.20 38 7.00 33
After harvesting 1.68 2.10 35 6.80 30
Ts Before planting 1.24 2.30 42 8.20 35
After harvesting 1.55 2.10 36 8.15 29
T, Before planting 1.59 1.90 39 7.40 32
After harvesting 1.52 2.00 34 7.30 31 Silty
Ts Before planting 1.50 1.90 39 7.90 36 Clay
After harvesting 1.52 2.00 33 7.75 34 Loam
Ts Before planting 1.55 1.98 29 6.98 28
After harvesting 1.59 212 33 6.54 29
T, Before planting 1.40 2.20 32 7.45 35
After harvesting 1.55 2.18 35 7.00 28
Tsg Before planting 1.18 2.40 40 8.30 36
After harvesting 1.50 2.35 38 8.28 34
T Before planting 1.20 2.65 46 8.90 38
After harvesting 1.00 2.75 48 9.00 40
b) Soil chemical properties
Treatments | Parameters SoilpH | OM | EC Available | Ca | Mg | K P | S | B | Fe | Zn
(%) | (us/m) | N (%) meq /100 ml Hg/g
T, Before planting 6.50 0.30 126 0.08 22 100 004 04 10 0.02 90 0.60
After harvesting 6.40 0.20 116 0.05 10 08 003 02 08 0.01 82 050
T, Before planting 6.50 0.80 135 0.30 45 400 016 10 25 0.10 108 1.80
After harvesting 6.20 0.65 129 0.12 40 200 010 09 25 010 102 1.65
Ts Before planting 6.50 0.80 134 0.25 46 380 012 11 21 011 105 150
After harvesting 6.70 1.00 127 0.20 45 200 012 08 20 010 102 1.37
T, Before planting 6.50 1.20 133 0.21 43 300 013 15 19 011 110 1.90
After harvesting 6.60 1.20 127 0.10 40 280 012 12 14 010 103 1.70
Ts Before planting 6.50 1.10 134 0.32 44 400 015 13 25 010 112 2.00
After harvesting 6.50 1.20 138 0.22 42 270 011 11 25 010 110 1.90
Te Before planting 6.50 1.50 135 0.33 3.8 4.0 014 12 23 009 99 220
After harvesting 6.60 1.60 135 0.17 30 250 013 10 19 0.07 102 2.00
T, Before planting 6.50 1.50 154 0.28 37 300 010 13 20 0.08 106 210
After harvesting 6.70 1.60 145 0.23 24 200 010 12 15 0.08 104 1.90
Ts Before planting 6.50 1.45 139 0.20 45 450 012 13 24 010 112 225
After harvesting 6.40 1.50 132 0.12 41 300 012 11 22 010 110 220
Ty Before planting 6.72 2.20 164 0.41 56 500 018 18 28 0.30 118 265
After harvesting 6.98 2.50 165 0.48 55 498 020 19 30 029 118 2.63
Critical level 0.12 20 080 020 14 14 020 10 2.0
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Table 2 Vegetative parameters of capsicum
Treatments Plant height (cm) Number of leaves per plant No. of
30 DAT 60 DAT 90DAT 120 DAT | 30 DAT 60 DAT 90 DAT 120 DAT | branches/plant
T, 18.49 32.00 48.49 52.36 22.50 93.34 139.33 157.95 6.67
T, 20.49 33.28 52.68 58.23 24.37 111.50  143.56 166.39 9.23
Ts 19.43 33.16 49.32 57.30 24.37 107.33  137.66 159.14 8.22
T, 20.20 33.08 50.50 57.77 24.32 112,12 142.38 160.50 8.00
Ts 19.49 32.33 48.66 58.09 25.00 11416  148.88 168.41 7.88
Ts 20.41 33.08 51.23 57.02 25.72 105.05  151.38 160.66 8.76
T, 20.22 33.45 53.44 59.11 22.66 101.54  144.17 161.66 8.88
Ts 19.92 31.42 51.01 56.09 25.22 100.79  140.08 158.66 7.98
T 21.71 35.08 55.65 61.98 25.76 115.23  144.66 169.33 10.85
LSD at 0.05 1.87 5.92 5.31 6.94 0.85 5.76 2.90 1.77 5.68
Ccv 0.95 8.05 7.67 8.83 2.85 6.87 5.94 15.15 6.25
DAS, Days After Transplanting; LSD, Least Significant Difference; CV, Coefficient of Variation.
Table 3 Reproductive parameters of capsicum
Treatments Number of fruit/plant Fruit length | Diameter of fruit | Individual fruit | Yield per plant Yield
(cm) (cm) weight (gm) (gm) (t/ha)
T 5.33 5.50 5.00 48.60 310 4.01
T, 12.00 9.53 8.63 75.04 900 15.24
Ts 8.33 6.36 5.50 61.79 490 6.78
T4 10.33 6.90 7.40 64.48 670 8.93
Ts 7.00 7.29 6.50 62.63 540 7.90
Te 10.00 9.53 7.50 67.29 760 9.59
Tz 11.67 8.50 7.80 67.04 835 12.44
Ts 8.00 6.20 7.00 66.32 830 10.08
Ty 13.33 9.53 9.33 80.03 1007 16.54
LSD at 0.05 5.81 3.65 0.56 7.84 0.23 2.62
CVv 7.03 4.05 491 19.83 7.85 6.87

DAS, Days After Transplanting; LSD, Least Significant Difference; CV, Coefficient of Variation.

3.2.5. Fruit Length (cm)

Fruit length was statistically influenced by levels of
integrated nutrient management (Table 3). The highest fruit
length (9.53 cm) was found with T4 treatment which was
statistically similar with T, and T4 treatments and the lowest
fruit length (5.50 cm) was found in control treatment.

3.2.6. Diameter of Fruit (cm)

Diameter of fruit was found to be statistically influenced by
levels of integrated nutrient management practice (Table 3).
The highest diameter of fruit (9.33 cm) was found from Tg
treatment and the lowest diameter of fruit (5.00 cm), was
found from control treatment.

3.2.7. Individual Fruit Weight (gm)

Individual fruit weight was measured and found significant
variation with the different level of integrated nutrient
management (Table 3). The highest individual fruit weight
(80.03 g) was found with Ty treatment and at the same time
the lowest individual fruit weight (48.60 g) was observed in
control treatment.

3.2.8. Fruit Yield (g/plant)

Fruit yield was varied significantly due to the different levels
of treatments (Table 3). The maximum fruit yield (1007
g/plant) was produced from Ty treatment. The minimum fruit
yield (310 g/plant) was produced from control treatment.

3.2.9. Yield (t/ha)

Fruit yield (t/ha) was varied significantly due to the different
levels of integrated nutrient management (Table 3). The
maximum fruit yield (16.54 t/ha) was produced from Tq
treatment. The minimum fruit yield (4.01 t/ha) was produced
from control treatment T;.

4. CONCLUSION

This study illustrates that combinations of mixed fertilizers
or an integrated plant nutrient system (IPNS) produced the
best results on plant growth, fruit measurements and yield.
Combined applications of organic and inorganic sources of
nutrients are more productive and sustain soil fertility. To
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maintain sustainability in quality production through the
proper use of organic and inorganic fertilizers from different
sources will help to maintain soil fertility as well as soil
productivity.
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