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ABSTRACT 
 

Chilli (Capsicum annum L.) is one of the most prominent vegetable and spice crop with high 
demand in India because of its pungency, colour, flavour and agreeable taste as well as nutritional 
value. Chilli holds a special place among other vegetables in Indian and worldwide cuisine. To meet 
the demand, there is a need to study the performance of F1 hybrids with higher yields. Keeping this 
in view, the performance of eleven chilli hybrids was studied for growth, yield and quality characters 
using Randomized Block Design with three replications in vertisols of Andhra Pradesh. The 
standard recommended package of practices and need-based plant protection measures was 
followed for raising the crop. The observations on plant height (cm), total number of branches per 
plant, plant spread (N-S and E-W) (cm) and days to 50% flowering, the fruit characteristics like 
number of fruits per plant, fruit length (cm), fruit girth (cm) and average fruit weight (g) and the yield 
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and quality parameters ascorbic acid, oleoresin, capsanthin, Cy, Cr was recorded. All the hybrids 
showed significant differences for all the characters studied. Based on the overall performance of 
various hybrids under study, the hybrids LCH-111, KHPH-229, NCH-1754, ARCH-228 recorded 
maximum yield with medium pungency and colour value under the Agro-climatic conditions of 
Andhra Pradesh. 
 

 
Keywords: Capsicum annuum L.; pungency; oleoresin; fruit yield; quality. 

 
1. INTRODUCTION 
 
Chilli (Capsicum annuum L.), belonging to family-
Solanaceae with 2n=2x=24, is mainly grown as 
vegetables and valued as spice crop. Chilli, 
commonly known as hot pepper is used all over 
the world mainly for its green fruits and 
pungency. Chillies are a rich source of vitamins 
A, C & E. The red colour in chilli is due to 
capsanthin and pungency is due to crystalline 
acrid volatile alkaloid i.e., capsaicin, which is 
present in placenta of fruit. The seed oil of chilli 
called oleoresin, is mainly used in food industries 
and pharmaceutical industries (Andrews, 1984). 
Chilli's popularity stems from its diverse form, 
size, and sensory characteristics such as colour, 
pungency, and piquancy, which make otherwise 
bland mass nutritious meat, cereal, and 
vegetable dishes more appealing. The majority of 
the kinds cultivated in the nation are pungent, 
with a range of pungency from highly strong to 
moderate. Chilli is employed in the food and 
beverage sectors as an oleoresin, which allows 
for improved colour and flavour dispersion in 
food. The presence of capsaicin causes the 
pungency (Kumar et al., 2023). In world, India is 
the largest producer, consumer and exporter of 
chillies. India is the world leader in chilli 
production, followed by China. Indian chilli is 
considered to be the world-famous for two 
important qualities of colour and pungency level. 
Andhra Pradesh, leading in area and production, 
contributes 25 per cent of the total area and 40 to 
50 per cent of the total production. There is a 
further huge scope to increase in chilli production 
in order to promote exports, which may help in 
price stabilization of the country. To meet the 
higher demand of chilli due to increased 
population, necessary efforts should be made in 
order to increase the production and productivity. 
Increased chilli growing area is one key to 
increase production but one should consider 
alternate solution for increasing productivity of 
the crop instead viz., cultivation of local adopted 
and high yielding cultivars. Although the crop is 
available throughout the year, the demand of 
chilli is further increasing with the expanding 

population. A wide range of variability reportedly 
exists in this crop with respect to growth and 
yield attributes (Kishorkumar et al., 2024). 

 
Chilli hybrids give higher yield per unit area in 
comparison with local variety, which improve the 
economic status of small and marginal farmers in 
turn increasing the export potential and 
contributing in rising the agricultural GDP of 
India. Keeping this in view, the evaluation of F1 
hybrids is very essential to improve crop 
improvement further. However, there is large 
variability is present with respect to fruit size, 
shape, colour and growth habits. The 
performance of chilli hybrids and genotypes can 
differ based on agro-climatic conditions. 
Selecting suitable hybrids for specific regions 
and segments of chilli is crucial. Hence, there is 
a need to evaluate chilli hybrids in vertisols of 
Andhra Pradesh for their yield and quality 
aspects. In view of this, the present investigation 
was undertaken in chilli with an objective to study 
the different F1 hybrids for their morphological 
characters, yield attributing parameters, yield and 
quality. 

 
2. MATERIALS AND METHODS 
 
The experiment was conducted at HRS, Lam 
Dr.YSRHU for three years with eleven hybrids 
from public and private sector during 2014 to 
2016 in a Randomized Block Design with three 
replications. The details of the hybrids studied 
were LCH-111, NCH-1773, NCH-1754, KHPH-
229, NCH-2902, ARCH-177, CCH-12, NCH-
1122, Arch-228, BSS-453 and Kasi Anmol (Table 
1). The nursery was raised as per the procedure 
and 40-45 days old seedlings were transplanted 
in a randomized complete block design with 
spacing at 60 cm x 30 cm in 4 X 3 mt plot 
irrigated through furrows. The standard 
recommended package of practices and need-
based plant protection measures was followed 
for raising the crop. The observations on plant 
height (cm), total number of branches per plant, 
plant spread (N-S and E-W) (cm) and days to 
50% flowering, the fruit characteristics like 
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number of fruits per plant, fruit length (cm), fruit 
girth (cm) and average fruit weight (g) and the 
yield and quality parameters ascorbic acid, 
oleoresin, capsanthin, Cy, Cr was recorded. The 
data were analyzed with the appropriate 
statistical method suggested by Panse and 
Sukhatme (1967) and pooled analysis was done 
as per Gomez and Gomez 1984. 

 
3. RESULTS AND DISCUSSION 
 
Among the chilli hybrids studied, significant 
variations were observed for all the characters 
studied indicating that, all the hybrids are 
genetically diverse from each other (Table 1). 
The hybrids NCH-1773, KHPH-229, NCH-2902, 
NCH-1122, BSS-453 are light green in colour 
with medium pungency, while LCH-111 was dark 
green with medium pungency. The remaining 
hybrids were dark green with high pungency. 
Fruits were categorized into short (<5 cm), long 
(5-10 cm) and very long (>10 cm) based on 
length. NCH-1773, KHPH-229, NCH-2902,               
NCH-1122 were categorized into very long-sized 
fruits while reaming hybrids were long in                 
size.  

 
Among the chilli hybrids evaluated, ARCH-177 
recorded the highest plant height (91.7 cm) being 
on par with NCH-1754 (89.9 cm) and NCH-1773 
(89.2cm) where whereas Kasi Anmol recorded 
the least plant height (48.2 cm) (Table 2). The 
variation observed in plant height among the 
hybrids might be due to specific genetic makeup, 
inherent properties, hormonal factors and vigour 
of the crop as reported earlier by Sharath et al. 
2023. Similar results of variation in plant height 
among the chilli cultivars were reported earlier by 
Pawar et al. 2022, Arain and Sial (2022). With 
regard to number of branches, more branches 
were recorded in ARCH-177 (4.32) and the less 
were in the hybrid ARCH-228 (3.5) Among the 
hybrids evaluated CCH-12 recorded maximum 
plant spread (125.63 cm) being on par with 
ARCH-228 (123.73 cm) and NCH-2902 (120.47 
cm) (Table 2). Variation in the number of 
branches per plant might be due to genetic 
makeup, differences in plant height as well as 
photosynthetic potential of each genotype. 
Nivedha et al. (2019), Purad et al. (2019) and 
Awasthi et al. (2021) also recorded similar results 
in their studies. Plant ideotype is crucial in 
determining if a cultivar is suitable for a particular 
purpose (Meena et al., 2020). Further, the vigour 
of the hybrid is also indicated by the plant spread 
and primary branches, which results in a higher 
number of secondary and tertiary branches. The 

days to 50% flowering is a crucial trait to 
determine the earliness. The hybrids LCH-
111(57.6 days) and NCH-1122 (57.9) were 
earlier in flowering. Similar results of variation in 
hybrids with regard to flowering were observed 
by Khapte et al., 2023. 

 
The chilli hybrids evaluated differed significantly 
in terms of fruit characters. Number of fruits were 
maximum in LCH-111(229.5) followed by KHPH-
229 (179.7) (Table 2). This could be mainly 
attributed to the genetic makeup of the hybrid, 
the difference in percentage fruit set and 
environmental factors. These results are in line 
with Chowdhury et al. (2017) and Arain and Sial 
(2022). Fruit length and fruit girth (Table 2). Fruit 
length was highest in the hybrid NCH-2902 (15.0 
cm) followed by NCH-1122 (13.3 cm) (Table 2). 
These outcomes are consistent with those of 
Srinivas et al. (2017) and Jeevitha et al. (2021) 
who noted variance in fruit length among several 
cultivars in their studies. and fruit girth was 
maximum in (4.4 cm) followed by NCH-2902 (3.9 
cm). Fruit length and girth in chilli is a major 
contributing trait directly related NCH-1122 to the 
fruit weight (Ben-Chaim and Paran,2000). 
Differences in fruit girth across hybrids are 
mostly ascribed to genetic potential and also due 
to variations in plant’s ability for dry matter 
partitioning. singh et al., (2023) and noticed 
variations in fruit diameter. Among the hybrids, 
maximum fruit weight was recorded in NCH-1122 
(15.0 gm) and NCH-1122 (14.8 gm) (Table 2). 
The fluctuation in fruit weight is likely caused by 
the differences in the accumulation of 
photosynthates that are transported from the 
source (leaves) to sink (fruits). Also, fruit weight 
at maturity varies according to cultivars, time of 
harvest, soil fertility and cultural management. 
Awasthi et al. (2021) and Jeevitha et al. (2021) 
found similar findings. 

 
Chilli fruit yield is a dependent trait that several 
factors can influence. The chilli hybrids differed 
significantly in terms of green and red fruit yield 
(Table 3). Among the hybrids highest yield was 
recorded in LCH-111(58.92q/ha) followed by 
KHPH-229 (47.32q/ha). The variations in fruit 
yield among the hybrids are mainly because of 
the adaptability and performance of the variety to 
the prevailing local environmental conditions. It is 
also reported that it might be due to the inherent 
genetic nature of the hybrid and also due to a 
larger number of fruits per plant, higher fruit 
weight as well as excess primary and secondary 
branches. This is in harmony with the results of 
Sharath et al. (2023) and Molonaro et al. (2022).  
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Table 1. Details of Chilli hybrids used along with observed morphological parameters 
 

S.No. Chilli Hybrid Source of the entry Fruit shape (short<5 cm, long 5-10 cm, 
very long >10 cm) 

Pungency (Low/ 
medium/ High) 

Colour 

1.  NCH-1773 Nirmal seeds Very Long Medium Light green 
2.  NCH- 1754 Nirmal seeds Long High Dark green 
3.  KHPH-229 Kaveri seeds Very Long Medium Light green 
4.  NCH-2902 Nuziveedu seeds Very Long Medium Light green 
5.  ARCH-177 Ankur seeds Long High Dark green 
6.  CCH-12 IIVR Long High Dark green 
7.  LCH-111 HRS, Lam Long Medium Dark green 
8.  NCH-1122 Nuziveedu seeds Very Long Medium Light green 
9.  Arch-228 Beejo shhethal Long High Dark green 
10.  BSS-453 Ankur seeds Long Medium Light green 
11.  Kasi Anmol IIVR Long High Dark green 

 
Table 2. Mean Performance of chilli hybrids for growth, yield attributing and yield parameters 

 

S.No Chilli Hybrid Plant 
height (cm)  

No. of 
branches  

Plant 
spread (cm) 

Days to 50% 
flowering 

No. of Fruit 
/plant  

Fruit length 
(cm)  

Fruit girth 
(cm)  

Average fruit 
weight (g)  

Dry chilli 
Yield (q./Ha) 

1.  NCH-1773 89.2 4.222 122.19 63.0 135.7 12.7 3.1 11.1 39.91 
2.  NCH- 1754 89.9 3.689 112.53 58.9 168.4 10.0 3.1 7.9 46.09 
3.  KHPH-229 77.9 3.867 118.36 60.0 179.7 9.6 3.0 7.3 47.32 
4.  NCH-2902 86.8 3.822 120.47 59.1 113.7 15.0 3.9 14.8 39.38 
5.  ARCH-177 91.7 4.322 114.47 62.9 144.9 7.1 2.6 5.9 36.82 
6.  CCH-12 86.1 3.978 125.63 62.2 151.2 9.7 3.3 7.6 29.83 
7.  LCH-111 80.9 4.068 112.06 57.6 229.5 10.8 2.8 10.7 58.52 
8.  NCH-1122 75.1 3.644 105.06 57.9 96.5 13.3 4.4 15.0 36.81 
9.  Arch-228 81.0 3.5 123.73 58.9 155.7 10.5 3.1 9.7 45.51 
10.  BSS-453 81.3 3.822 118.98 61.9 171.1 9.8 2.9 8.8 40.08 
11.  Kasi Anmol 48.2 4.044 91.73 58.8 148.0 6.9 2.4 2.3 24.92 
 CD 18.4 1.19 27.46 2.209 71.418 2.1 0.772 5.913 14.49 
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Table 3. Mean Performance of chilli hybrids for quality parameters 
 

S. No Chilli Hybrid Vitamin C 
content 
(mg/ 100 g)   

Oleoresin 
(%) 

Total colour 
Value (ASTA 
units) 

Red 
Carotenoid 
(mg/ 100 g) 

Yellow 
Carotenoid 
(mg/ 100 g) 

1.  NCH-1773 105.3 11.9 84.10 1.78 0.36 
2.  NCH- 1754 136.7 11.8 82.09 1.36 0.37 
3.  KHPH-229 94.0 11.1 96.43 1.44 0.45 
4.  NCH-2902 83.3 9.4 66.70 1.25 0.40 
5.  ARCH-177 86.0 11.2 20.90 0.34 0.27 
6.  CCH-12 144.0 10.3 64.24 1.40 0.54 
7.  LCH-111 99.7 10.4 74.39 1.51 0.59 
8.  NCH-1122 95.7 9.5 84.63 1.83 0.37 
9.  Arch-228 158.0 13.8 58.73 0.31 0.28 
10.  BSS-453 73.3 10.4 67.14 1.81 0.23 
11.  Kasi Anmol 60.0 12.4 51.64 0.89 0.41 
 CD 18.8 7.062 12.89 0.61 0.04 

 
Among the chilli hybrids, ARCH-228                       
(158.0%) recorded the maximum ascorbic                        
acid content while the lowest was recorded                      
in BSS-453 (73.3%) (Table 3). Variation in 
ascorbic acid content in chilli genotypes was 
recorded by Mukesh Awasthi et al., (2021). 
 
Similar results of variation were observed                  
with respect to oleoresin content. Capsicum 
oleoresin is a natural food additive/ dietary 
supplement used by many food industries. 
Among the hybrids under evaluation, ARCH-228 
maximum oleoresin (13.8%) while the lowest 
oleoresin was recorded in BSS-453(10.4%). 
Similar results of variation in oleoresin content 
was reported by Vinay Verma et al. (2022), 
Khushpreet Kaur Dhaliwal et al. (2020), Sharma 
et al. (2017). Maximum colouring matter (ASTA) 
was observed in KHPH-229 (96.43 ASTA units) 
while Kasi Anmol recorded the lowest colouring 
matter (51.64 ASTA). Among the hybrids 
evaluated, maximum red carotenoids was 
observed in NCH-1122 (1.83) followed by BSS-
453 (1.81) where as maximum yellow was 
observed in LCH-111 (0.59) followed by CCH-12 
(0.54) (Table 3). Similar results of variation in 
colouring matter, quality parameters and 
carotenoids were recorded by Khushpreet Kaur 
Dhaliwal et al. (2020), Kashibai Khyadagi et al. 
(2012). 
 

4. CONCLUSION 
 

In the present study, a wide range of variation 
was recorded for growth, yield and quality traits 
among the chilli hybrids tested. Based on the 
overall performance, the chilli hybrids such as 
LCH-111, KHPH-229, NCH-1754 and ARCH-228 
recorded higher fruit yield under Agro climatic 

conditions of Andhra Pradesh with medium 
pungency and colour value.  
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