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Abstract

The present study was conducted at the College of Horticulture and Forestry, Acharya Narendra Deva
University of Agriculture & Technology, Kumarganj, Ayodhya during the rainy season of 2022-23.
Plant material consisted of 40 genotypes of chilli including 1 check namely Kashi Anmol in
randomized block design of 3x1.8m? with three replications. Evaluation was done for different yield
and quality traits. Among the test entries, range for marketable yield per plant varied from 134.67 to
692 and it was highest in NDC-21-8 followed by NDC-21-1, NDC-21-13, NDC-20-5 and other 14
more performed better over the checks and lowest in (NDC-20-10) (134.67 g/plant). Number of fruits
per plant, fruit length, fruit weight.
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Introduction

Chilli/ hot pepper (Capsicum annuum L.) is one of the important vegetable crops in India. It
has chromosome number 2n=2x=24 and is a member of the Solanaceae family. It is grown
for both the domestic market as well as exports. one of the most significant and widely
grown spices in Asia is the chilli. India, China, Ethiopia, Myanmar, Mexico, Peru, Vietnam,
Pakistan, Ghana, and Bangladesh are the top countries in the world for chilli production.
India is one of the leading countries in terms of area and production, and also tops among all
of these in exporting chilies. It contributes over 33% of India's total spice exports and
accounts for 16% of global spice trade (Anony., 2022-23) [, In India chilli ranked first
among spice crops in terms of production i.e., green chilli is cultivated in 852.413 thousand
hectares area and production is 19576.35 thousand metric tons. production (Anony., 2022-
23) M. The major chilli growing states are Karnataka, Madhya Pradesh, Bihar, Andhra
Pradesh, Maharashtra, Jharkhand, Chhattisgarh, Telangana and Haryana. These states
account for nearly 80% of area under this crop in India (Anonymous, 2022-23) [,

Chilli and capsicum both belong to same genus ‘Capsicum, and the family Solanaceae, which
also includes brinjal, tomato and potato. It consists of about 22 wild species and five
domesticated species: Capsicum annuum, Capsicum baccatum, Capsicum chinense,
Capsicum frutescens and Capsicum pubescens. Hot peppers have been shown to he
domesticated more than 6000 years ago and the most economically important species in the
world is C. annuum (Greenleaf, 1986) I,

The various nutrients and bioactive chemicals found in chilli are recognized to have anti-
inflammatory, antiviral, antibacterial, antioxidant, and anticancer activities (Bosland and
Votava, 2000; Croshy 2005) [, Vitamin C and A concentrations in fresh chilli are 120-130
mg and 280-290 1U/100 g, respectively. It also contains a high number of proteins, calcium,
magnesium, potassium, copper, and Sulphur.

Before implementing any breeding strategy, it is mandatory to determine the genetic
diversity present in the available genotypes for yield and its components. The degree of
diversity in germplasm can be determined by using genotypic and phenotypic coefficients of
variation. Heritability and genetic variation influence both the impact of the environment on
character expression and the extent to which improvement can be achieved after selection.
(Datta and Das, 2014) [,
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Direct selection can't improve yield because it is a complex
attribute dependent on several genetic and environmental
factors. Yield is affected by the expression and interaction
of various plant growth factors. It is essential for any crop
improvement program to closely examine the relationship
between yield and the factors which affect it. Studies such
as correlation and path analysis can help us understand the
relationship between different variables and yield. Study of
correlation revealed the type and degree of distinct
relationships between attributes. The path coefficient
analysis differentiates between both indirect and direct
effects by dividing the correlation coefficient using
additional important variables.

Materials and Methods

The experimental plant material consists of 40 Genotypes of
chilli. These genotypes were evaluated in a Randomized
block design of 3x1.8 m? with three replications during
spring summer season of 2022-23. Twelve plants of each
entry per replication were transplanted in 1% week of
September on raised beds of width 60 cm at plant to plant
spacing 50 cm. The crop will be raised using recommended
Package of Practices of Vegetables by Department of
vegetable Science, Acharya Narendra Deva University of
Agriculture & Technology, Kumarganj, Ayodhya.

The data were collected on the days to 50% flowering, days
to first fruit harvest at mature green stage, days to first fruit
harvest at red ripe stage, plant height (cm), primary
branches per plant, secondary branches per plant, no. of fruit
per plant, fruit length (cm), pedicel length (cm), fruit
circumference (mm), average fruit weight (g), ascorbic acid
(mg/100 g), fruit yield per plant (g). The data were analysed
by windostat 9.2 data analysis software.

Results and Discussion

Days to 50% flowering ranged from 42.67 days (NDC-21-8)
to 56.00 days (2020 CHIVAR-10). Days to 50% flowering
were minimum in the genotype NDC-21-8 (42.67) followed
by NDC-21-4 (43.00) and NDC-21-1 (44.67) and highest in
the genotype 2020 CHIVAR-10 (56.00) with the grand
mean of 50.53 days. A similar result was found by
Hulagannavar et al., (2024) 19 for days to 50% flowering
which ranges between 43.00 (GPM 33-1) to 63.00 days.

The days to maturity (MGS) ranged from 63.33 days (NDC-
21-8) to 76.67 days (NDC-21-2). Days to first harvest at the
mature green stage was recorded as a minimum in the
genotype NDC-21-8 (63.33) followed by NDC-21-4
(64.00), NDC-25 (66.00) and the maximum in the genotype
NDC-21-2 (76.67 days) with the grand mean of 71.67 days.
A similar result was reported by Islam et al., 2020 4 for
days to the first harvest (mature green stage), they observed
maximum days to first harvest 96.00 was recorded in PP-12
and PP-13 and lowest days to 1% harvest is counted in
genotype Shikha (59.00).

The days to maturity (RRS) varied from 84.33 days (NDC-
21-8) to 102.67 days (NDC-22-7), and the grand mean value
was 94.19 days. Days to first harvest at red ripe stage was
minimum found in NDC-21-8 (84.33) followed by NDC-21-
4 (84.67), NDC-22-4 (85.00). A similar result was found by
Singh et al., (2024a) for day to first harvest (red ripe stage),
which ranges from 90.00 (CS-13) to 116.50 (CS-8) days.
Number of primary branches per plant at the time of final
harvest ranged from 2.53 (NDC-22-5) to 4.07 (NDC-21-2).
highest no of primary branches per plant was observed in
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NDC-21-2(4.07) followed by NDC-20-6, NDC-21-8 and
NDC-25 (3.87) with a grand mean value of 3.27. a similar
result was reported by Banyal et al., (2024a) B! for the
Number of primary branches per plant, which ranges from
2.12 (DPCH 32-11) to 3.72 (DPCH 502).

The number of secondary branches per plant was highest
found in 7.04 (NDC-21-2) closely followed by NDC-20-11
(6.73), NDC-20-7 (6.67) and lowest found in 4.93 (NDC-
21-14) and the grand mean is 5.93. a similar result was
revealed by Banyal et al., (2024b) B! for the Number of
secondary branches per plant, which varies from 7.42 (2019/
CHIVAR 1) to 16.25 (DPCH 13-1).

The plant height (cm) at the time of final harvest varied
from 33.13 (NDC-21-1) to 75.40 (NDC-21-8) with a grand
mean value of 57.27 cm. longest plant height was observed
in NDC-21-8 and NDC-20-6 (75.14) and was statistically at
par with NDC-20-8 (70.87), NDC-21-3 (70.77). a similar
finding was also reported by Arisha et al., (2024) @ who
found a significant difference between genotypes that varies
from 26.33 to 95.67 cm. and also same result was reported
by Singh et al., (2024b) for plant height, which ranges from
63.92 (CS-3) — 102.71 (CS-10).

The range of fruit length (cm) showed significant variations,
varying from 5.49 (NDC-25) to 13.08 (NDC-20-8), with an
average fruit length of 9.47. The highest fruit length was
noticed in NDC-21-8 (13.08) followed by NDC-22-4
(12.42), NDC-21-6 (12.19). a similar result was recorded by
Gor et al., (2024) ©® for Fruit length (cm), which varied from
4.19 2011/ (CHIVAR-5) to 9.44 cm (2011/ CHIVAR-2).
Significant variations were recorded for fruit circumference
(cm) which varied from 2.79 (NDC-20-10) to 5.39 (NDC-
21-8). Significantly highest fruit circumference was
observed in the genotype NDC-21-8 (5.39), which is
statistically at par with NDC-21-1 (5.03), NDC-21-13
(4.85). and the grand mean is 4.08. a similar result was
observed by Lata et al., (2024a) for Fruit circumference
(cm), which varies from 2.52 (DPCH MS 9-2) to 3.98 (Him
Palam Mirch -2).

Maximum pedicel length (cm) was observed in 4.90 (NDC-
21-3) followed by NDC-22-4 (4.34), NDC-21-13 (4.32) and
the minimum is 2.62 (NDC-20-2) with the grand mean value
of 3.44. a similar result was found by Lata et al., (2024b) for
pedicel length (cm), which ranged from 2.65 (DPCH MS11-
2) to 3.78 (DPCH-40).

Result of average fruit weight (g) revealed significant
variations among the population which ranged from 2.20
(NDC-20-10) to 10.67 (NDC-21-8) with an average fruit
weight of 6.22. The genotype NDC-21-8 (10.67) followed
by NDC-21-13 (10.40), NDC-20-5 (10.14), which were
found significant for the higher number of average fruit
weight than best check Kashi Anmol (5.70). a similar result
was recorded by Elahi et al., (2019) [ for average fruit
weight, which ranges from 4.70 (222-HYB) to 9.00 (HYB-
2).

The variations in the number of fruits per plant ranged from
41.67 (NDC-22-7) to 76.33 (NDC-21-7), and the grand
mean value was 57.77. The highest number of fruits per
plant was noticed in NDC-21-7 (76.33) closely followed by
NDC-21-14 (73.00), and NDC-21-10 (68.00). a similar
result was recorded by Khan et al., (2020a) ™2, which varies
from 37.1 (36652) to 298 (36616).

Ascorbic acid (mg) ranges from 53.67 (NDC-20-9) to
208.17 (NDC-20-11). Maximum ascorbic acid found in
NDC-20-11 (208.17) followed by NDC-20-7 (205.57),
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NDC-21-12 (184.67), with the grand mean value is 116.88.
a similar result was recorded by Rashid et al., (2024) for
Ascorbic acid (mg), which varies from 51.11 (SKAU-340 X
SKAU-398) to 288.9 (SKAU-374 X SKAU-395).

The result showed that a significant difference was observed
between the genotypes for the fruit yield per plant, which
ranged from 134.67 (NDC-20-10) to 692.34 (NDC-21-8)

https://www.biochemjournal.com

with a mean value of 355.29 gm. The highest amount of
fruit yield per plant was observed in NDC-21-8 (692.34)
followed by NDC-21-1 (525.67), NDC-21-13 (523.34),
which were found significant over check variety Kashi
Anmol (365.34). a similar result was recorded by Khan et
al., (2020b) [*2, which varies from 175.94 (36652) to 780.3
(36616).

Table: Mean performance of 40 genotypes for 13 characters in Chilli

Daysto | Days to | Eruit

Days to y First First N_o. of No. of Plant | Fruit Fruit Pedicel Avera_lge No. _of Asco_rblc vield

Genotypes 50% arvest at | Harvest | Primary |Secondary Height|Length|Circumference|Length Fr_mt Fruits| Acid Per
flowering Mature R_ed Branches| Branches cm) | (cm) (cm) (cm) Weight | Per |(mg/100 Plant

Green Ripe |Per Plant| Per Plant (g) |Plant 9)

Stage Stage ©)
NDC-20-1 51.67 73.00 94.67 3.20 5.00 40.37 | 8.78 3.72 2.93 | 6.20 |55.67| 63.67 |347.67
NDC-20-2 54.00 70.33 93.00 3.27 6.47 56.87 | 9.57 4.17 2.63 | 3.80 |62.33| 92.00 |238.67
NDC-20-3 47.33 70.67 91.67 3.47 6.20 65.13 | 9.31 3.97 328 | 7.60 |[62.67| 148.33 |478.00
NDC-20-4 49.33 75.00 94.00 3.00 5.80 60.07 | 11.00 4.04 3.69 | 8.82 [48.00| 178.67 [424.33
NDC-20-5 51.67 70.67 93.00 3.33 6.13 70.07 | 11.27 4.53 2.66 | 10.13 |45.33| 126.67 |484.67
NDC-20-6 48.67 68.33 94.67 3.87 6.20 75.40 | 8.45 4.15 3.59 | 6.67 [48.00| 154.50 [320.00
NDC-20-7 51.33 71.33 91.00 2.93 6.67 64.80 | 10.11 3.79 3.69 | 7.03 |54.00| 205.57 [378.00
NDC-20-8 48.67 66.67 94.00 3.80 6.20 70.87 | 11.79 3.90 287 | 753 |[48.00| 84.83 |362.33
NDC-20-9 52.67 75.00 95.67 2.80 5.13 58.80 | 10.93 3.83 285 | 7.77 |51.00| 53.67 [395.00
NDC-20-10 | 56.00 75.67 95.00 3.40 5.80 52.47 | 5.71 2.79 2.80 | 2.20 |61.00| 57.83 [134.67
NDC-20-11 | 48.67 73.67 95.33 3.47 6.73 62.63 | 9.51 3.90 2.65 | 6.00 |64.00| 128.83 [383.33
NDC-20-12 | 54.00 76.00 96.00 3.33 6.47 66.87 | 841 3.63 2.79 | 5.62 |65.67| 183.33 [369.00
NDC-20-13 | 51.33 73.67 99.33 3.60 6.33 57.33| 7.91 3.52 324 | 3.63 |51.00| 93.33 [188.00
NDC-21-1 44.67 67.67 89.67 3.27 5.27 33.13 | 8.43 5.03 3.71 7.75 |67.67| 74.00 |525.67
NDC-21-2 55.33 76.67 96.33 4.07 7.40 58.00 | 9.35 4.08 3.80 | 4.47 |63.67| 95.33 [285.00
NDC-21-3 47.67 68.33 92.00 3.53 6.40 70.77 | 9.73 4.07 491 | 547 |57.67| 82.33 [316.00
NDC-21-4 43.00 64.00 84.67 3.07 5.97 54.40 | 11.36 4.29 3.35 | 6.87 |61.00| 123.67 [421.33
NDC-21-5 55.67 73.00 94.33 3.20 6.33 61.50 | 11.29 4.42 3.87 | 6.70 [61.00| 114.00 [408.33
NDC-21-6 53.00 70.33 92.67 3.13 5.47 56.27 | 12.19 4.23 3.66 | 6.48 |64.33| 153.50 |384.67
NDC-21-7 56.00 76.33 94.67 3.27 5.87 56.53 | 7.67 3.99 347 | 358 |[76.33| 56.67 |276.33
NDC-21-8 42.67 63.33 84.33 3.87 6.00 75.40 | 13.08 5.39 4.24 | 10.67 |67.00| 69.83 [692.33
NDC-21-9 47.33 68.33 88.33 2.73 5.20 56.80 | 10.95 4.32 410 | 6.50 |55.67| 61.00 [356.00
NDC-21-10 | 51.00 68.67 87.67 3.80 5.93 42.20 | 11.96 4.43 3.87 | 6.93 |68.00| 112.00 |474.67
NDC-21-11 53.33 76.00 102.33 3.67 5.87 4787 | 7.43 3.73 3.44 3.50 |55.33] 208.17 |197.33
NDC-21-12 | 51.33 72.33 98.33 3.13 5.60 52.93 | 7.87 4.53 346 | 452 |[49.00| 184.67 |216.67
NDC-21-13 | 50.00 71.33 101.67 2.87 6.07 51.27 | 11.45 4.85 4.32 | 10.40 [50.67| 170.00 |523.33
NDC-21-14 | 47.33 71.33 93.00 2.67 4.93 63.77 | 9.44 4.24 3.72 | 6.35 |73.00| 158.00 [462.00
NDC-22-1 48.67 71.00 92.67 3.20 6.60 54.70 | 8.65 3.93 293 | 353 [65.33| 89.00 [231.33
NDC-22-2 52.67 72.00 93.33 2.80 6.20 56.60 | 9.25 4.49 3.66 | 5.87 |[53.67| 155.50 |315.00
NDC-22-3 54.00 75.00 97.00 3.07 6.13 56.27 | 5.87 3.55 295 | 3.27 |[50.00| 174.00 |162.67
NDC-22-4 48.67 67.67 85.00 3.20 5.73 52.47 | 12.42 4.46 433 | 9.13 |[53.00| 101.33 |483.67
NDC-22-5 54.33 71.33 93.00 2.53 4.93 40.07 | 10.91 4.57 3.14 | 7.90 |44.67| 89.00 |351.67
NDC-22-7 53.00 75.00 102.67 2.60 5.33 4440 | 7.79 3.79 295 | 540 |41.67| 119.00 |232.67
NDC-22-8 51.67 73.00 97.00 3.07 6.27 61.40 | 8.07 3.40 3.19 | 3.60 |[56.33| 77.33 |203.33
NDC-22-9 47.67 69.00 95.67 3.27 5.67 59.67 | 9.90 4.08 356 | 6.27 |64.00| 101.67 |386.67
NDC-22-10 | 47.33 74.67 101.67 3.40 5.73 44.67 | 9.52 4.23 428 | 7.00 [50.33| 113.33 |348.00
NDC-22-11 | 49.00 72.00 95.00 2.67 5.87 46.20 | 8.69 3.77 3.25 | 6.33 |59.67| 125.67 [379.00
NDC-25 46.00 66.00 89.67 3.87 5.73 63.07 | 5.49 3.21 311 | 4.05 |55.00| 93.67 [225.33
NDC-26 55.67 76.00 97.67 3.67 5.87 63.13 | 8.44 4.21 3.92 | 7.37 |65.67| 123.33 |483.67
Ka(sgLQ:lTO' 4867 | 7633 | 100.00 | 3.67 580 |65.60| 8.80 3.96 285 | 570 |64.33| 78.00 |365.33
Mean 50.53 71.67 94.19 3.27 5.93 57.27 | 9.47 4.08 3.44 | 6.22 |57.77| 116.88 [355.29
C.V. 6.16 6.21 6.05 9.06 7.53 9.35 | 8.84 9.87 942 | 947 |720]| 310 |10.52
S.E. 1.80 2.57 3.29 0.17 0.26 3.09 | 0.48 0.23 0.19 0.33 2.40 2.09 21.57
C.D. 5% 5.06 7.23 9.26 0.48 0.73 8.71 | 1.36 0.65 053 | 093 |[6.76 | 5.88 |60.74
C.D. 1% 6.71 9.59 12.28 0.64 0.96 1155| 1.81 0.87 0.70 123 | 896 | 7.80 |80.55
Range Min. | 42.67 63.33 84.33 2.53 4.93 33.13 | 5.49 2.79 2.63 | 2.20 |41.67| 53.67 [134.67
Range Max. | 56.00 76.67 102.67 4.07 7.40 75.40 | 13.08 5.39 491 | 10.67 |76.33| 208.17 [692.33

Conclusion

Chilli/ hot pepper (Capsicum annuum L.) is one of the
important vegetable crops of Solanaceae family. The present
investigation was undertaken to evaluate 40 genotypes of
chilli for horticultural traits. The genotypes viz. NDC-21-8
followed by NDC-21-1, NDC-21-13, NDC-20-5 and other

14 more genotypes performed better over the checks (Kashi
Anmol) in terms of marketable fruit yield. It can be
concluded that, as a wide range of variation for almost all
the economically important traits was present in this crop, so
there is a vast scope for improvement through different
breeding procedure.
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