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Abstract

The current study is named "Capsicum annuum L. var. Grossum: Impact of Organic and Inorganic
Nutrients on Growth and Yield." conducted during Rabi-2023-24 at the Rama University Agricultural
Research Farm in Mandhna, Kanpur, Uttar Pradesh. Three replications and a randomized block design
were used for the experiment. The plant growth and production metrics were greatly increased by the
addition of inorganic fertilizers (100% RDF, 125% RDF, 20 kg FeSOa, and 20 kg ZnSOs4), organic
nutrients (2.5 t/ha vermicompost and 2.5 t/ha FYM), and their combinations. The maximum plant
height (99.51 cm), the number of branches at the harvest stage (51.47), the number of fruits per plant
(10.82), the length of the fruit (cm) (7.81 cm), the average fruit weight (g) (65.12), the fruit yield plant-
1 (kg) (0.71), and the fruit yield per hectare (265.66 q) were all significantly recorded in Ts 100% RDF
+ 20 kg FeSO4 + 20 kg ZnSOa.

Keywords: Time series, ARIMA, modelling, forecasting

Introduction

The annual, day-neutral sweet pepper (Capsicum annuum L. var. Grossum) is a member of
the Solanaceae family of plants. Due to its high nutritional content, flavor, and color, it is one
of the most important vegetable crops farmed worldwide and in India (Tiwari et al. 2013) 61,
It is also regarded as one of the world's main commercial crops. It is the second most
important vegetable crop in the world after tomatoes and has thick flesh that is either
generally non-pungent or less pungent. Although sweet peppers are low in energy, they are
high in nutrients, particularly in vitamins A and C (Roy et al. 2011) ™%, In India, capsicum is
cultivated for its ripe fruits, which are then frequently baked, stuffed, and eaten in salad,
noodle, and soup recipes (Kumari and Kaushal, 2014) 7],

Providing high-quality inputs can boost agricultural productivity in any given crop. Any
crop, including capsicum, depends on nutrition for growth and development since fertilizers
high in phosphorus, potassium, and nitrogen have been shown to positively affect the plant.
One of the most important elements in crop productivity is fertilizer (Satyanarayana et al.,
2002) 81, The application of both organic and inorganic fertilizers together has gained
significant importance in the production of vegetables due to the high nutrient requirements
for continuous production, the hectare-1 yield of vegetables, and the fact that fertilizer alone
is insufficient to maintain soil productivity in highly intensive cropping systems.
Additionally, certain nutrient deficits can be mitigated by using organic manures in
integrated nutrition management. One of the main variables influencing yield is the condition
of the soil (Singh and Jain, 2004) %1, Large amounts of organic manures are applied as a
basic source of vital nutrients for plants. Applying organic manures to soil enhances its
physical characteristics and makes more nutrients available. It provides nutrients to the
plants, particularly micronutrients, to boost crop yields (Saravaiya, 2010) [*21,

A crop cannot be supplied with all the nutrients it needs if only one type of fertilizer—
chemical, organic, or biofertilizer—is used. According to Jaggi et al. (2001) 1], instead,
nutrients must be provided through organic, inorganic, and biofertilizer sources in an
integrated manner and in balanced amounts, using suitable management technology that is
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socially, economically, and environmentally acceptable. The
current study was designed to assess the research on the
effects of organic and inorganic nutrients on the growth and
yield of capsicum (Capsicum annuum L. var. Grossum),
taking into account the information provided above.

Materials and Methods

The current study was conducted from Rabi-2023-24 at
Rama University's Agricultural Research Farm in Mandhna,
Kanpur, Uttar Pradesh. Three replications and a randomized
block design were used to set up the experiment. The course
of treatment included Ti: Control, T,: RDF = 100%; Ts:
RDF = 125%; T RDF = 100% + 20 kg FeSO4 T+: 100%
RDF + 25 tha FYM, Tg 100% RDF + 25 t/ha
vermicompost, To: 100% RDF + 2.5 t/ha FYM + 2.5 t/ha
vermicompost, and Ts: 100% RDF + 20 kg ZnSO4. N, P,
and K were supplied via FeSOs, ZnSO., and urea,
respectively. The basal dose for potassium, phosphorus, and
nitrogen was half of the recommended amounts. The
remaining half of the nitrogen was sprayed as a top dressing
during flowering. Twenty days prior to transplanting,
vermicompost was added to the appropriate plot in
accordance with the therapy. Before being transplanted,
seedlings were infected with Azotobacter using the seedling
dip method at a rate of 2.5 kg ha?l. By using the 2, 6-
dichlorophenol indophenols visual titration method, ascorbic
acid (mg 100 g¢?') was ascertained. Using a hand
refractrometer, the total soluble solid was calculated; the
findings were given in °brix. Fruit Firmness (kg cm-2) was
calculated using the "Agrosta 14" software. The gathered
soil samples were combined, decreased to 500 g, dried in the
shade, and then sieved using a 2 mm sieve. The available
nitrogen content was determined using the alkaline
potassium permagnate method (Subbiah and Asija, 1956)
(18] the available phosphorus content was determined using
the Olsen method (Olsen et al., 1954) ¥ the available
potassium content was estimated using the ammonium
acetate method of Merwin and Peech (1951) % and the
electrical conductivity and pH were measured using a digital
pH meter (Jackson, 1973) [21, The Walkey and Black (1934)
1221 method was used to analyze organic carbon.

The statistical analysis was conducted in accordance with
the guidelines provided by Panse and Sukhatme (1987) 23],
The amount of material required for one hectare was
determined by economic research, and the annual cost of
production was computed by taking into account the present
market rate, depreciation, material life, and annual interest.
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By dividing net returns from the overall cost of cultivation,
the benefit-cost ratio was calculated.

Result and Discussion

Growth attributes

Plant height (cm)

Plant height of capsicum plant as influence by different
treatments is given in Table 1. Plant height was recorded at
30, 60, 90 days after sowing and at harvest stage.

The plant height at 30 days after sowing as affected by
treatments varied from (31.20 cm) Ti (control) to (37.50
cm) in Ty during the experimentation. The results showed
that maximum (38 cm) plant height was recorded with Teg
(100% RDF + 20 kg FeSO4 + 20 kg ZnSOg4) which was
statistically at par with Ty (37.50 cm), Ts (37.13 cm),
respectively. However, minimum (31.20 cm) plant height
was recorded with T, (control).

The plant height at 60 days after sowing as affected by
treatments ranged from (57 cm) T1 (Control) to (65.50 cm)
To during the experimentation. The maximum (66.66 cm)
plant height was found in Ts (100% RDF + 20 kg FeSO, +
20 kg ZnSO4) which is at par with Ty (65.50 cm), Ts (64.33
cm), Tg (64.10 cm), respectively. However, the minimum
plant height (57 cm) was observed in Ty (Control).

The plant height at 90 days after sowing as affected by
treatments varied from (68.24 cm) T, (control) to (79.30
cm) in Ty (100% RDF + 25 tha FYM + 25 t/ha
vermicompost) during the experimentation. Among the
treatments of organic and inorganic nutrients applied, the
maximum (83.24 cm) plant height was found in Te (100%
RDF + 20 kg FeSO4 + 20 kg ZnS0O4) which is at par with Ty
(79.30 cm), Ts (78.20 cm), Ts (76.33 cm), respectively.
However, minimum plant height (68.24 cm) was recorded
with Ty (control).

The plant height at harvest as affected by treatments varied
from (85.71 c¢cm) T1 (control) to (98.29 cm) in Ty (100%
RDF + 2.5 t/haFYM + 2.5 t/ha vermicompost) during the
experimentation. Among the treatments of organic and
inorganic nutrients applied, the maximum (99.61) plant
height was found in T (100% RDF + 20 kg FeSO,4 + 20 kg
ZnS04) which is at par with Ty (98.21 cm), Ts (96.58 cm),
Ts (94.28 cm), respectively. However, minimum plant
height (85.71 cm) was recorded with Ty (control).Similar
findings were observed by Jamir et al. (2017) [ carried on
the effect of organic manures and chemical fertilizers on
growth and yield of sweet pepper.

Table 1: To study the effect of Organic and Inorganic Fertilizers on growth of Capsicum.

Treatments Plant height (cm)
30DAT 60DAT 90DAT 120DAT
T1: Control 31.20 57.00 68.24 85.71
T2: 100% (RDF) 34.87 61.15 72.09 89.05
Ts: 125% RDF 35.15 61.30 73.45 91.36
T4: 100% RDF + 20 kg FeSO4 36.10 63.12 75.43 93.29
Ts: 100% RDF + 20 kg ZnSO4 37.13 64.33 78.20 96.58
Te: 100% RDF + 20 kg FeSO4 + 20 kgZnSO4 38.00 66.66 83.64 99.61
T7: 100% RDF + 2.5 t’ha FYM 35.66 62.00 74.30 92.29
Ts: 100% RDF + 2.5 t/ha vermicompost 36.43 64.10 76.33 94.26
To: 100% RDF + 2.5 t/ha FYM + 2.5 t/ha vermicompost 37.50 65.50 79.30 98.29
CDaTs% 1.06 0.03 0.67 0.58
C.V% 1.70 0.03 0.51 0.36
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Fig 1: Effect of organic and Inorganic nutrients on plant height (cm) of capsicum.

Data recorded on number of branches at harvest stage has

been portrayed in Table 2 and graphically presented in

Figure 2. The perusal of data indicates the significant
response of organic and inorganic nutrients on number of

branches at harvest stage. The leaf area at harvest stage as

influenced by different treatments varied from (36.50) T

(control) to (53.42) Ty (100% RDF + 2.5 t/ha FYM + 2.5

t/ha vermicompost) during the investigation. The maximum
(54.47) number of branches was found in T¢ (100% RDF +
20 kg FeSO4 + 20 kg ZnS0.) which is at par with (53.42) T,
(100% RDF + 2.5 t/ha FYM + 2.5 t/ha vermicompost), Ts
(154), T4 (148), T (135.3), and (129) T respectively. While
statistically minimum (36.50) number of branches was
recorded under the treatment T, (control). These results are
also supported by findings of and Kashyap et al. (2014) [

Table 2: Effect of organic and inorganic nutrients on number of branches of capsicum.

Treatments Number of branches at Harvest Stage
Ta: Control 36.50
T2: 100% (RDF) 42.54
Ts: 125% RDF 44,03
T4: 100% RDF + 20 kg FeSO4 47.50
Ts: 100% RDF + 20 kg ZnSO4 51.01
Te: 100% RDF + 20 kg FeSO4 + 20 kgZnSO4 54.47
T7: 100% RDF + 2.5 t/ha FYM 44.45
Ts: 100% RDF + 2.5 t/ha vermicompost 49.67
To: 100% RDF + 2.5 t/ha FYM + 2.5 t/ha vermicompost 53.42
CDaTs% 0.75
C.V% 0.91
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Fig 2: Effect of organic and inorganic nutrients on number of branches of capsicum.

Yield parameters

Number of fruits/plants

The data with regard to number of fruits plant * as
influenced by effect of organic and inorganic nutrients on
capsicum cv. “Arka Gaurav” with mean has been tabulated
and illustrated graphically in Table 3 and Fig. 3.during the
year of investigation T; (control) reported the lowest
number of fruits per plant (6.18) and was significantly lower

than all the other treatments. The maximum number of fruits
per plant (10.82) was recorded in the treatment T¢ (100%
RDF + 20 kg FeSO4 + 20 kg ZnS0O,) followed by (10.64) in
the Treatment Ty (100% RDF + 2.5 t/ha FYM + 2.5 t/ha
vermicompost), (10.18) in Ts (100% RDF + 20 kg ZnSO4)
and (9.87) in the Treatment Ts. These findings are in
accordance with Nitesh et al., (2005) ! and Chandini et al.,
(2016) ™21,

Table 3: Effect of organic and inorganic nutrients on number of fruits per plant of capsicum.

Treatments Number of fruits per plant

Ta: Control 6.18

T2: 100% (RDF) 7.61

Ts: 125% RDF 8.24

Ta4: 100% RDF + 20 kg FeSO4 9.48

Ts: 100% RDF + 20 kg ZnSO4 10.18

Te: 100% RDF + 20 kg FeSO4 + 20 kgZnSO4 10.82

T7: 100% RDF + 2.5 t/ha FYM 8.80

Ts: 100% RDF + 2.5 t/ha vermicompost 9.87

To: 100% RDF + 2.5 t/ha FYM + 2.5 t/ha vermicompost 10.64

CD at 5% 0.17

CV% 1.08

Number of Fruits per Plant
12 -
10 -
8 -
6 -
4 -
2 =
0 T T T T T T T T .
T1 T2 T3 T4 T6 17 T8 T9
M Treatments

Fig 3: Effect of organic and inorganic nutrients on number of fruits per plant of capsicum.
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Average Fruit Weight (g)

The data with regard to average fruit weight plant ** as
influenced by effect of organic and inorganic nutrients on
capsicum cv. “ArkaGaurav” with mean has been tabulated
and illustrated graphically in Table 4. And Fig. 4. during the
year of investigation T; (control) reported the lowest
average fruit weight per plant (56.14) and was significantly
lower than all the other treatments. The maximum average
fruit weight per plant (65.12) was recorded in the treatment
Te (100% RDF + 20 kg FeSO4 + 20 kg ZnS0,) followed by
(64.82) in the Treatment Tq (100% RDF + 2.5 t/ha FYM +
2.5 t/ha vermicompost), (63.84) in Ts (100% RDF + 20 kg
ZnS0O4) and (63.20) in the Treatment Ts. These findings led
support to the observations of Vimala and Natrajan (2000)
24 in capcicum. Accordance to Reddy et al. (2017) [
carried on different organic manure combination on growth
and yield of chilli (Capsicum annum L.) Rehaman et al.
(2015) 291,

Fruit yield plant? (kg)

Data with regard to fruit yield per plant influenced by effect
of organic and inorganic nutrients on capsicum with mean
has been tabulated and illustrated graphically in Table 4. and
Figure 4.during the year of investigation. The fruit yield per
plant in the kilogram significantly affected by different
treatments varied from (0.35) T; (control) to (0.68 kg) in Tq
(100% RDF + 2.5 t/ha FYM + 2.5 t/ha vermicompost).

https://www.biochemjournal.com

Among the treatments of organic and inorganic nutrients
applied, the maximum fruit yield in gram (0.71 g) was
observed in Ts (100% RDF + 20 kg FeSO, + 20 kg ZnSO.)
followed by (0.68 g) in T9 (100% RDF + 2.5 t/ha FYM + 2.5
t/ha vermicompost), (0.65 g) in Ts (100% RDF + 20 kg
ZnSO4) and (0.61 g) in Ts (100% RDF + 25 t/ha
vermicompost). While, statistically minimum number of
fruit yield per plant (0.35) was recorded under the treatment
T (control). Similar finding was also reported by Kumar et
al. (2016) [,

Fruit yield (g/ha)

Data with regard to fruit yield g/ha influenced by effect of
organic and inorganic nutrients on capsicum with mean has
been tabulated and illustrated graphically in Table 4. and
Figure 4. during the year of investigation. The fruit yield
g/ha in significantly affected by different treatments varied
from (129 g/ha) T; (control) to (253.33) in found Ty (100%
RDF + 2.5 t/ha FYM + 2.5 t/ha vermicompost) which was
statistically at par with (241 g/ha) Ts (100% RDF + 20 kg
ZnS0,) followed by (224.67 g/ha) Ts (100% RDF + 2.5 t/ha
vermicompost). fruit yield per hectare. While, statistically
minimum fruit yield g/ha (129 g/ha) was recorded under the
treatment T, (control). These findings are in agreement with
(Adhikari et al., 2016) ™M This observation was determined
by Kadam et al. (2016) [, These results are in accordance
with the finding of Shabir et al. (2017) 41,

Table 4: Effect of organic and inorganic nutrients on fruit yield of capsicum.

Treatments Average fruit weight (g) | Fruityieldplanti(kg) | Fruit yield (g/ha)
Ta: Control 56.14 0.35 129.00
T2: 100% (RDF) 59.16 0.45 166.00
Ts: 125% RDF 60.72 0.49 181.00
T4: 100% RDF + 20 kg FeSO4 62.82 0.58 217.67
Ts: 100% RDF + 20 kg ZnSO4 63.84 0.65 241.00
Te: 100% RDF + 20 kg FeSO4 + 20 kgZnSO4 65.12 0.71 265.66
T7: 100% RDF + 2.5 t/ha FYM 61.46 0.54 198.33
Ts: 100% RDF + 2.5 t/ha vermicompost 63.20 0.61 224.67
To: 100% RDF + 2.5 t/ha FYM + 2.5 t/ha vermicompost 64.82 0.68 253.33
CDaTs% 0.10 0.00 2.17
C.V% 0.10 0.71 0.59
Fruit Yield

300

250

M Average fruit Weight (g)

200

150

100

50
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Fig 4: Effect of organic and inorganic nutrients on fruit yield per plant of capsicum.
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