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The study evaluated the novel six open-pollinated sweet pepper genotypes for yield, quality, and self-life at 
Khumaltar conditions during 2078–2079. The experiment was laid out in RCB design with six treatments and 
four replications. Each plot was mulched with 25-micron plastic, and 43-day-old seedlings were planted by 
making a hole at a distance of 60 cm x 45 cm. The result showed that sweet pepper genotypes had a significant 
effect on yield attributing and quality parameters. HRDCAP004 (575.1) and HRDCAP003 (527.9) recorded 
the highest number of fruits per plot. However, the highest yield was recorded in genotype HRDCAP001 
(37.8 t/ha). The lower yield in genotype ‘HRDCAP003’ (24.7 t/ha), even though it had the highest number of 
fruits per plot, was due to the smaller fruit size of this genotype. There was a significant effect of the sweet 
pepper genotype on the quality attributing characters. The content of titratable acidity (0.6 %), Ascorbic acid 
content (21.1 mg/100g), and fruit firmness (4.1 kg/cm2) was found to be significantly higher in ‘HRDCAP001’ 
compared to other genotypes. In addition, fruits were wrapped in 25 μ low-density polyethylene bags and 
stored under Coolbot conditions at 80 C and 95% relative humidity. The result indicates a significant effect of 
packaging and storage conditions on the storage life of the tested genotypes. Hence, the genotype HRDCAP001 
will be further recommended for farmers’ field trials and a variety registration processes.
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Introduction:
Sweet pepper (Capsicum annuum L. var. grossum) is 
commonly known as bell pepper, capsicum, or green 
pepper and belongs to the Solanaceae family. This crop 
is cultivated worldwide and used as a cooked vegetable, 
salad, and processing purposes. From a nutritional 
perspective, it is an excellent source of Ascorbic acid 
content (63–243 mg), Vitamin A (carotenoids, 8493 IU), 
Potassium (263.7 mg), Calcium (13.4 mg), Phosphorous 

(28.3 mg) and Magnesium (14.9 mg) per 100 g of fresh 
weight (Howard et al., 1994). It is also rich in other health-
promoting metabolites such as capsaicin, capsantin, 
phenolic compounds, and antioxidants (Aminifard et al., 
2012). The fruits of sweet peppers are different colours; 
green is the most favoured colour, while red and yellow 
are also preferred because of their quality and higher price 
in the market. The global consumption of sweet pepper 
has increased in the last two decades, with production 
ranging from about 19 to 40 million tons (Faostat, 2018). 
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In recent years, it has attained the status of a high-value 
crop and occupies a proud place among vegetables in 
Nepalese cuisine because of its delicacy and pleasant 
flavor. Due to excessive demand from urban consumers 
as well as from star hotels, it fetches a high market price. 
In Nepal, this crop occupies an area of 1,779 hectares 
(ha), with an annual production of about 18,748 tons and 
a productivity of 10.54 tons per hectare (t/ha) (MoALD, 
2020/21). The major sweet pepper-producing districts 
of Nepal are Kavrepalanchok, Chitwan, Lalitpur, and 
Dhading. In Kavrepalanchok, sweet pepper covers an 
area of 168 ha with an annual production of 2,748 mt 
and a productivity of 16.06 mt/ha (MoALD, 2020/21). 
Despite this crop’s huge demand and high retail price, 
most of the sweet pepper is imported from India. This 
may be due to lower productivity and a lack of superior 
varieties that are resistant to diseases and have been 
adapted to the different agroclimatic domains of Nepal.

In Nepal, sweet pepper is grown as a summer crop in the 
mid-hills and as a winter crop in the Terai region. Hence, 
to obtain good-quality produce and fulfill the demand for 
sweet peppers throughout the year, there is a need to identify 
the varieties suitable for different agroecological zones of 
Nepal. In our context, the available sweet pepper varieties 
are less productive and highly susceptible to diseases like 
bacterial wilt, fusarium wilt, and phytophthora blight. 
While inside the protected structures, the farmers prefer to 
grow an indeterminate hybrid cultivar of sweet pepper. Till 
now, only three varieties have been registered in Nepal, 
and these varieties are determinate and not preferred by 
the farmers (SQCC, 2023). So, farmers are using varieties 
that are not released or registered in Nepal. In addition to 
this, the demand for this vegetable is throughout the year, 
but due to its perishable nature, it can not be stored for a 
long time in ambient conditions. So, developing suitable 
postharvest handling technology is essential to ensuring 
crop availability in the market during the lean period. 
Considering its economic importance as a high-value 
crop and potential off-season vegetable, there is a need for 
the identification of new varieties and technologies that 
meet the demand of commercial sweet pepper growers 
and increase overall productivity to reduce the negative 
balance of trade.

Materials and Methods:
Experimental site and experimental design
An experiment was conducted at the National Horticulture 
Research Center, Khumaltar, Lalitpur, Nepal. Six open-
pollinated sweet pepper genotypes ‘HRDCAO001’, 
‘HRDCAP003’, ‘HRDCAP004’, ‘HRDCAP005’ and 
‘HRDCAP006’ were used as a treatment and compared 
with ‘California Wonder’ as a standard check in an open 
field conditions during 2078/79. The experiment was 
laid out in a Randomized Complete Block Design with 
six treatments and four replications. The plot size was 

5.4 m2 (2.4 m x 2.25 m) with four rows and five plants 
per row. Each plot was mulched with 25-micron plastic 
(silver upside and black inside), and the seedlings were 
planted by making a hole at a distance of 60 cm x 45 cm.

Raising seedlings and transplanting
The seeds were sown in 72-cell plastic plug trays. The 
growing substrate for seed germination was prepared using 
a mix of sandy soil, vermicompost, and peat (2:1:1). The 
seeds were sown on Falgun 3rd, 2078, and transplanted 
on Chaitra 16th, 2078. The standard recommended dose 
of fertilizers (30-ton FYM + 100:100:60 kg NPK/ha) was 
applied. A half dose of nitrogen was applied at the time of 
transplanting, and another half dose was top-dressed 35 
days after transplanting.

The first pinching-off of flower buds and small fruits at 
the first and second nodes was done on Jestha 6th, 2079. 
All the unnecessary leaves and branches below the first 
and second nodes were removed on a regular basis.

Growth and fruit quality Parameters
Since the sweet pepper genotypes were determinate 
type, the plant height was measured when 50% of the 
plants were at the flowering stage (Gotame et al., 2019). 
The plant canopy width was measured immediately 
after the first harvest, at its widest point. The leaf 
area was measured using a portable leaf area meter 
(SYSTRONICS, Leaf Area Meter-211). The average 
fruit length, fruit diameter (at the widest point), and 
pericarp thickness of 10 ripe fruits per treatment of the 
second harvest were measured using the Vernier caliper. 
The average fruit weight of 10 ripe fruits from the 
second harvest was also measured. Disease incidence 
(I) was calculated by using the following formula: (I = 
X/N), which is the proportion of diseased plants, which 
consisted of the number of diseased plants (X) divided by 
the total number evaluated (N).

Quality attributing characters
The quality attributing characteristics such as Total 
Soluble Solid (TSS), fruit firmness, Titratable acidity and 
ascorbic acid content were measured after harvesting of 
fruits.   The TSS of the sweet pepper fruit (average of five 
samples) was measured using the Portable Digital Brix 
Refractometer (Atago Co., Tokyo, Japan). The average 
fruit firmness was measured using a handheld FR-5120 
Digital Penetrometer (QA Supplies, VA, USA) with a 
cylindrical stainless-steel probe of 5.84 mm in diameter. 
Puncture tests were taken from the three equatorial sides 
of the same fruit. Three fruits were used in each treatment. 
Titratable acidity was determined by titrating 5 g of 
homogenized sweet pepper pulp in 100 ml of distilled 
water against 0.1 N NaOH, using phenolphthalein as an 
indicator, and expressed as a percentage of citric acid, as 
described by Corrêa et al. (2018).

The amount of ascorbic acid was measured by the 
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volumetric method according to the protocol of 
Sadasivsm and Manickam (1991). The ascorbic acid 
content was calculated by using the following formula:

 0.5 mg x V2mL x 12mL x 100
V1mL x 5mL x wt. of the sample

The amount of ascorbic acid  (mg/100 g sample) =

V1mL x 5mL x wt. of the sample
Where, V1= amount of dye consumed during the titration
V2 = amount of dye consumed when the supernatant 
was titrated with 4% oxalic weight of fruit, which was 
considered total weight loss during the storage interval 
and expressed as a percentage.

Post-harvest evaluation
The best-performing genotype ‘HRDCAP001’ was 
evaluated for post-harvest analysis and compared with 
genotype  California Wonder. The experiment was 
carried out inside the Coolbot storage (9.8ᵒ Celsius 
and 86% relative humidity) installed at the laboratory 
of the NHRC, Khumaltar and compared with the fruits 
placed at ambient conditions or room conditions. For 
modified atmosphere packaging (MAP) material, the 
25 μ Low-Density Polyethylene (LDPE) was used. 
The six pinhole-sized perforations were used for fruit 
packaging and compared with the fruits without MAP 
materials. The research was carried out in a Factorial 
Completely Randomized Design with four replications. 
The treatments and levels were as follows:

Variety: HRDCAP001 and California Wonder
MAP: with MAP and without MAP
Storage conditions: Coolbot storage and ambient 
conditions
The physiological weight loss, spoilage loss, shrinkage 
loss, ascorbic acid, and firmness were recorded at 7-day 
intervals up to 21 days.

Physiological weight loss: The weight of seven non-
destructive samples of sweet pepper fruits was recorded 
on the first day and on every 7-day interval up to 21 days. 
The difference between the initial and final weight of the 
fruit was considered a physiological weight loss during 
storage and expressed as a percentage on a fresh weight 
basis as per the standard method of AOAC (1994).

Initial weight - Final weight x 100
Initial weight

Physiological Weight Loss (PLW %) = 

Spoilage loss: Fruits were visually evaluated for 
symptoms of decay and damage at the end of each 
storage interval.

 No. of decayed fruits x 100
Number of total fruits Spoilage loss (SL %) =

Fruit Shrinkage Loss: Fruits were visually evaluated 
for symptoms of shrinkage at the end of each storage 
interval.

 No. of wrinkled fruits x 100
Number of total fruits Fruit Shrinkage Loss (FSL %) =

Statistical analysis
All statistical analyses were done using R software 3.3.3 
(R Core Team, 2017). The normality of the data was 
assessed using the Shapiro-Wilk test followed by the 
Bartlett test to check the homogeneity of variance before 
performing an analysis of variance (ANOVA) using the 
function shapiro.test and bartlett.test in R (Kassambara 
2020). Pairwise comparisons between the treatments 
were performed with Fisher tests of least significant 
difference (LSD) (P=0.05) by utilizing the agricolae 
package (1.3-3) in R (Mendiburu 2015).

Result:
Effect of sweet pepper genotypes on growth 
and yield attributing parameters
The result showed that sweet pepper genotypes 
significantly affected the different growth and yield 
attributing parameters. The maximum fruit length was 
observed in genotypes ‘California Wonder’ (63.1 cm), 
‘HRDCAP001’ (62.8 cm), and ‘HRDCAP005’ (60.4 
cm), which was followed by ‘HRDCAP006’ (55.3 cm), 
whereas the shortest fruit length was observed in genotypes 
‘HRDCAP004’ (41.8 cm) and ‘HRDCAP003’ (46.7 
cm). The largest fruit width was observed in genotypes 
‘HRDCAP006’ (55.3 cm), ‘HRDCAP001’ (76.4 cm), 
‘HRDCAP005’ (76.3 cm), and ‘California Wonder’ (73.4 
cm), whereas the smallest fruit width was observed in 
genotypes ‘HRDCAP003’ (56.2 cm) and ‘HRDCAP004’ 
(52.8 cm). A similar result was observed in the case of fruit 
weight (Table 1). The lowest number of seeds per fruit was 
observed in genotype ‘HRDCAP006’ (116.3), while there 
was no significant difference in the number of seeds per 
fruit in other genotypes of sweet pepper (Table 1).

The highest plant height and canopy diameter were 
recorded in ‘HRDCAP004’ (75.2 cm and 62.8 cm) and 
‘HRDCAP003’ (73.8 cm and 62.9 cm). In contrast, the 
lowest plant height and canopy diameter were recorded in 
‘HRDCAP005’ (48.2 cm) and ‘California Wonder’ (55.3 
cm), respectively. Sweet pepper genotype significantly 
affected the total number of fruits per plant and plot and 
yield per hectare. The highest number of fruits per plot was 
recorded in ‘HRDCAP004’ (575.1) and ‘HRDCAP003’ 
(527.9), while the lowest number of fruits per plot was 
recorded in the other four genotypes of sweet pepper: 
‘HRDCAP006’ (255.3), ‘California Wonder’ (262.9), 
‘HRDCAP005’ (286.9), and ‘HRDCAP001’ (324.7). 
However, the highest yield was recorded in genotype 
‘HRDCAP001’ (37.8 t/ha), which was followed by 
‘HRDCAP005’ (32.3 t/ha), ‘HRDCAP004’ (31.4 t/
ha), ‘HRDCAP006’ (30.5), and ‘California Wonder’ 
(29.9 t/ha). The lowest yield was recorded in genotype 
‘HRDCAP003’ (24.7 t/ha). The lower yield in genotype 
‘HRDCAP003’, even though it had the highest number 
of fruits per plot, was due to the smaller fruit size of this 
genotype (Table 1 and 2).
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Effect of sweet pepper genotypes on disease 
incidence
The sweet pepper genotypes had a significant effect on 
the incidence of disease. The genotype ‘HRDCAP001’ 
was highly susceptible to Phytophthora blight (59% 
disease incidence); however, it was moderately 
resistant to virus incidence (15%). While genotypes 
‘HRDCAP003’ and ‘HRDCAP004’ were highly 
resistant to Phytophthora blight (0% disease incidence), 
they were susceptible to virus incidence (47.5%) and 
(17.5%), respectively. The sweet pepper genotypes had 
no significant effect on the incidence of bacterial wilt 
disease (Table 3).

Effect of sweet pepper genotypes on quality 
attributing characters
The result showed that there was a significant effect 
of sweet pepper genotype on the quality-attributing 

characters (Table 4). The content of TA was found 
to be significantly highest in ‘HRDCAP001’ (0.6 %) 
followed by ‘HRDCAP005’, ‘HRDCAP006’ and 
‘California Wonder’ (0.5 % each), while the lowest TA 
was recorded in ‘HRDCAP003’ and ‘HRDCAP004’ 
(0.4% each) (Table 4). In the case of Ascorbic acid 
content, the highest amount was recorded in genotype 
HRDCAP001 (4.1  mg/100g) and ‘California Wonder’ 
(21.8 mg/100 g), while the lowest amount was found in 
the rest of the other genotypes of sweet pepper, ranging 
from 8.5 to 11.8 mg/100g. Sweet pepper genotypes 
had no significant effect on the TSS content. The sweet 
pepper genotype has a significant impact on the fruit's 
firmness. The maximum fruit firmness was recorded in 
genotypes ‘HRDCAP001’ (4.1 kg/cm2) and ‘California 
Wonder’ (3.9 kg/cm2), while the lowest fruit firmness 
was recorded in genotypes ‘HRDCAP003’ (2.2 kg/cm2), 
‘HRDCAP004’ (2.6 kg/cm2), and ‘HRDCAP006’ (2.8 
kg/cm2) (Table 4).  

Table 1: Fruit characters of sweet pepper genotypes at NHRC, Khumaltar, 2021/22

Genotypes Fruit length 
(mm)

Fruit width 
(mm)

Pericarp 
thickness 

(mm)

Fruit weight 
(g)

No. of seeds 
per fruit

1000  seed 
weight (g)

HRDCAP001 62.8 ± 4.8a 76.4 ± 3.8a 4.8 ± 0.35 69.9 ± 12a 212 ± 28a 6.5 ± 0.3abc
HRDCAP003 46.7 ± 2.6c 56.2 ± 2.3b 3.7 ± 0.47 32.3 ± 3.4b 216 ± 39a 5.6 ± 0.3d
HRDCAP004 41.8 ± 2.7c 52.8 ± 2.3b 3.8 ± 0.48 32.2 ± 3.2b 237 ± 46a 6.2 ± 0.5c
HRDCAP005 60.4 ± 0.9a 76.3 ± 7.5a 4.3 ± 0.39 65.3 ± 7.8a 227 ± 66a 6.3 ± 0.1bc
HRDCAP006 55.3 ± 4.6b 77.3 ± 5.6a 3.9 ± 0.87 64.8 ± 1.3a 116 ± 24b 6.8 ± 0.1ab
California 
Wonder (ch) 63.1 ± 3.1a 73.4 ± 3.9a 4.6 ± 0.68 69.9 ± 7.5a 219± 70a 6.9 ± 0.5a

p value <0.001  <0.001  >0.05 <0.001  <0.05 <0.05
Values are means ± SD of one experimental trial with four replicates. Means in a column followed by different letters are significantly 
different according to Fisher LSD test (P < 0.05).   

Table 2: Yield attributing characters of sweet pepper genotypes at NHRC, Khumaltar, 2021/22

Genotypes Plant height 
(cm)

Plant canopy 
diameter (cm)

No. of 
secondary 
branches/ 

plant

No. of 
fruits/ 
plant

Yield/ plant 
(g)

Total No. of 
fruits/plot

HRDCAP001 50.1 ± 6.3cd 58.2 ± 2.5ab 10 ± 1b 19 ± 2b 1.4 ± 0.2a 325 ± 24b
HRDCAP003 73.8 ± 4.2a 62.9 ± 3.1a 18 ± 1a 29 ± 6a 0.9 ± 0.3b 528 ± 64a
HRDCAP004 75.2 ± 3.3a 62.8 ± 5.2a 17 ± a 32 ± 4a 1.1 ± 0.2ab 575 ± 89a
HRDCAP005 48.2 ± 3.2d 54.2 ± 3.5b 11 ± 1b 19 ± 2b 1.2 ± 0.5ab 287 ± 80b
HRDCAP006 54.7 ± 3.3bc 58.0 ± 1.9ab 12 ± 1b 17 ±2b 1.1 ± 0.4ab 255 ± 49b
California 
Wonder (ch) 59.8 ± 4.1b 55.3 ± 3.7b 12 ± 3b 18 ± 2b 1.3± 0.2a 263 ± 29b

p value <0.001 <0.05 <0.001  <0.001  <0.05 <0.001 

Values are means ± SD of one experimental trial with four replicates. Means in a column followed by different letters are significantly 
different according to Fisher LSD test (P < 0.05).   
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Table 3: Effect of sweet pepper genotypes on yield and disease incidence at NHRC, Khumaltar, 2021/22

Genotypes Yield per plot 
(kg) Yield (t/ha)

Phytophthora 
Blight 

incidence (%)

Bacterial Wilt 
incidence (%)

Virus incidence 
(%)

HRDCAP001 20.40 ± 2.5 a 37.8 ± 4.7 a 59.3 ± 34 a 10.1 ± 10.8 15.5 ± 11.2 b
HRDCAP003 13.36 ± 2.9 c 24.7 ± 5.4 c 0 c 2.7 ± 3.1 47.4 ± 13.1 a
HRDCAP004 16.93 ± 4.3 b 31.4 ± 8.1 b 0 c 5.0 ± 5.8 17.5 ± 12.5 b
HRDCAP005 17.41 ± 1.7 b 32.3± 10.8 b 26.5 ± 5.9 b 6.9 ± 5.5 5.8 ± 6.7 c
HRDCAP006 16.46 ± 3.3 b 30.5 ± 6.2 b 21.1 ± 9.0 bc 4.1 ± 2.7 17.3 ± 9.9 b
California  
Wonder (ch) 16.19 ± 1.9 b 29.9 ± 3.6 b 40.0 ± 15.9 ab 1.4 ± 2.7 11.4 ± 8.1 b

p value <0.05 <0.05 <0.001  >0.05 <0.001 
Values are means ± SD of one experimental trial each with four replicates. Means in a column followed by different letters are significantly 
different according to Fisher LSD test (P < 0.05).   

Table 4: Quality attributing characters of sweet pepper genotypes at NHRC, Khumaltar, 2021/22

Genotypes TA (% citric 
acid)

Ascorbic 
acid content 
(mg/100g)

TSS  
(o Brix)

Firmness 
(kg/cm2)

Leaf area  
(cm2)

HRDCAP001 0.6 ± 0.1a 126.5 ± 30a 4.1 ± 0.2 4.1 ± 0.3 a 7.08 ± 0.6b

HRDCAP003 0.4 ± 0.1b 71.0 ± 14 b 4.0 ± 0.4 2.2 ± 0.3 b 3.84 ± 0.7c

HRDCAP004 0.4 ± 0.1b 51.2 ± 8 b 4.3 ± 0.2 2.6 ± 0.5 b 4.07 ± 0.1c

HRDCAP005 0.5 ± 0.1ab 70.5 ± 25 b 3.93 ± 0.1 3.1 ± 1.2 ab 8.49 ± 0.8ab

HRDCAP006 0.5 ± 0.1ab 51.8 ± 29 b 4.1 ± 0.6 2.8 ± 0.3 b 9.39 ± 0.1a

California Wonder (ch) 0.5 ± 0.0b 130.8 ± 36 a 4.5 ± 0.6 3.9 ± 0.3 a 80.2 ± 0.8ab

p value <0.05 <0.01  >0.05 <0.05 <0.001 

Values are means ± SD of one experimental trial with four replicates. Means in a column followed by different letters are significantly 
different according to Fisher LSD test (P < 0.05). TA indicates Titratable Acidity and TSS indicates Total Soluble Solid.`

Effect of sweet pepper genotypes, modified 
atmosphere packaging and storage conditions 
on the post-harvest life of sweet pepper
The result showed that there was a significant effect of 
modified atmosphere packaging and storage conditions 
on different physiochemical properties of sweet pepper; 
however, there was no significant effect of tested 
genotypes of sweet pepper on different physiochemical 
properties during the storage period (Table 5, Figures 
1–3). Storing the fruit using MAP at the Coolbot storage 
condition resulted in a higher Ascorbic acid content 
(50 mg/100 g) compared to sweet pepper stored at 
ambient conditions after 7 DAS. However, there was no 
significant effect of packaging and storage conditions on 
the Ascorbic acid content of fruit at 14 DAS and 21 DAS 
(Table 5).

A change in weight loss in sweet peppers was positively 
related to storage conditions (temperature) and storage 
time. The sweet pepper genotypes packed inside the 
modified atmosphere packaging and stored under Coolbot 

conditions resulted in lower physiological weight 
loss percentages (1.8–0.94% at 7 DAS, 17.38–1.05% 
at 14 DAS, and 20–21% at 21 DAS) compared to the 
genotypes stored at ambient conditions (9.7 % at 7 DAS, 
49.33-53.73% at 14 DAS) (Figure 1). Sweet pepper can 
be stored only for up to 14 days in ambient conditions 
irrespective of packing conditions and genotypes. 

Modified atmosphere packaging and storage conditions 
had a significant effect on the firmness of sweet pepper 
fruit. The result reported that up to 7 days, MAP and storage 
conditions had no significant effect on the sweet pepper 
fruit firmness (Figure 2 A). The sweet pepper genotypes 
packed inside the 25 μ Low-Density Polyethylene and 
stored inside the Coolbot condition recorded the highest 
fruit firmness at 14 days and 21 days after storage (Figure 
2). The maximum spoilage loss was recorded in the sweet 
pepper genotypes packed inside the MAP and stored 
at ambient conditions. While, there was no significant 
difference among other treatments (Figure 3, A). 
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Table 5: Effect of modified atmosphere packaging (LDPE) and storage conditions on Ascorbic acid content (mg/100g) 
of sweet pepper genotypes, recorded at 7 days intervals up 21 days at NHRC, Khumaltar, 2021/22. 

Treatments
Ascorbic acid content (mg/100 g)

7 DAS 14 DAS 21 DAS

California Wonder + Ambient 40.9 ± 0.4 ab 33.39 ± 21 discard

California Wonder + Coolbot 40 ± 0.0 ab 72.42 ± 50 82.22 ± 17.2

California Wonder + LDPE + Ambient 31.49 ± 8.1 b 41.26 ± 21 discard

California Wonder + LDPE + Coolbot 50 ± 0.0 a 62.73 ±36 46.03 ± 40

HRDCAP001 + Ambient 33.88 ± 10.1 ab 74.05 ± 48 discard

HRDCAP001 + Coolbot 40 ± 14.1 ab 64.09 ±26 33.34 ± 18

HRDCAP001 + LDPE + Ambient 41.20 ± 14.3 ab 75.18 ± 21 discard

HRDCAP001 + LDPE + Cootbot 50 ± 10.0 a 70.72 ± 27.6 60.36 ± 24

p value p<0.05 p>0.05 p>0.05

Values are means ± SD of one experimental trial with four replicates. Means in a column followed by different letters are significantly 
different according to Fisher LSD test (P < 0.05).

Figure 1: Effect of modified atmosphere packaging (LDPE) and storage conditions on Physiological Weight Loss 
% of sweet pepper genotypes, recorded at 7 days (A), 14 days (B) and 21 days (C) at NHRC, Khumaltar, 2021/22. 
Treatments with different superscripts are significantly different according to Fisher LSD test (P < 0.05). Bar colors 
represent the different treatment combinations.
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Figure 2: Effect of modified atmosphere packaging (LDPE) and storage conditions on Fruit firmness (kg/cm2) 
of sweet pepper genotypes, recorded at 7 days (A), 14 days (B) and 21 days (C) at NHRC, Khumaltar, 2021/22. 
Treatments with different superscripts are significantly different according to Fisher LSD test (P < 0.05). Bar colors 
represent the different treatment combinations.

Figure 3: Effect of modified atmosphere packaging (LDPE) and storage conditions on A) spoilage loss % and B) 
fruit shrinkage loss % of sweet pepper genotypes, recorded at 21 days after storage at NHRC, Khumaltar, 2021/22. 
Treatments with different superscripts are significantly different according to Fisher LSD test (P < 0.05). Bar colors 
represent the different treatment combinations.

Discussion:
The difference between growth and yield could be 
influenced by the genetic make-up of the cultivars. 
Sweet peppers exhibit high genetic variation in terms 
of size, shape, colours, and biochemical composition 
(Lee, Howard, & Villalon, 1995). According to Chitarra 
and Chitarra (2005), variations can occur in the same 
species because of different cultivars, climate conditions, 
soil types, and cultural practices. Srinivas et al. (2017) 
and Nagaraju et al. (2018) also reported the variation 
in the fruit yield in different genotypes of chili pepper. 
The results of our research correlate with their research 
findings.

The range of pathogens afflicting pepper is very broad, 
and in our experiment, we observed the incidence of 
diseases such as Phytophthora blight, bacterial wilt, and 
viruses (Table 3). The diseases caused by Phytophthora 

capsici,  Ralstonia solanacearum and potyviruses are 
some of the most destructive pathogens of pepper 
(Parisi et al., 2020). Dunn et al. (2013) reported that the 
three sweet pepper varieties, ‘Paladin’, ‘Intruder’, and 
‘Aristotle’, yield well in fields with a history of severe 
phytophthora blight compared to other tested varieties 
of pepper. Parisi et al. (2020) reported that only selected 
accessions/lines/genotypes of Capsicum have the 
resistance gene in their genome against different fungal, 
bacterial, and viral pathogens. So, the identification of 
these genotypes is very important for the introduction of 
resistance in commercial varieties.

There is a genotypic diversity of sweet pepper, specifically 
in the physicochemical properties. Corrêa et al. (2018), 
identified the differences in quality attributes such as 
pH, TSS, titratable acidity, and ascorbic acid content 
in hybrids and lineages of sweet peppers. Bicikliski et 
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al., (2018) also reported the variance in the thickness 
of the pericarp in different genotypes of Capsicum. 
During the storage period, temperature management is 
the most effective parameter for maintaining the quality 
and extending the shelf life of fresh vegetable crops such 
as sweet peppers (Leon et al., 2013). Sattar et al. (2019) 
also reported that the maximum Ascorbic acid content 
was recorded in the sweet pepper fruit packed inside the 
perforated poly bag compared to the unpacked fruits at 
the end of the storage period. According to Znidarcic et 
al. (2010), physiological weight loss in vegetable crops 
during storage conditions is normally due to transpiration 
loss of water. In addition, high temperatures increase 
respiration rates and other metabolic processes that cause 
the depletion of compounds like sugars and proteins, 
resulting in weight loss (Nyanjage et al., 2005). Storage 
of fruit inside the MAP reduces the normal transpiration 
rate and decreases fruit weight loss, thereby increasing the 
postharvest life of the fruit. Lower physiological weight 
loss that coincided with a decrease in storage temperature 
and MAP is in agreement with the findings of De Castro 
et al. (2006), Rao et al. (2011), and Poudel et al. (2021). 
Our result is consistent with (Sattar et al., 2019), which 
showed that capsicum fruit in the perforated polythene 
bags at reduced temperature reported the minimum 
change in firmness. It was also found that the firmness of 
the fruit decreased during ripening because the polymers 
present in the cell wall, such as pectin, cellulose, and 
hemicellulose, are degraded by enzymes such as pectin 
methyl esterase, cellulase and polygalacturonase (Pose et 
al., 2013; Atkinson et al., 2012; Paniagua et al., 2014). 
However, the enzymatic activity of these compounds 
was reduced when sweet pepper was stored under cool 
atmospheric conditions. As compared to fruits stored 
at 25 °C, the fruits stored at 10 °C exhibit less enzyme 
activity in the sweet pepper fruits (Rao et al., 2011).

Our results do not recommend the storage of the MAP-
packed fruits at ambient conditions. The accumulation 
of a high level of CO2 inside the LDPE packaging led 
to the maximum spoilage loss of the fruit (Poudel et al., 
2021). Kaur et al. (2013) reported that the fruit spoilage 
percentage was found to be higher in LDPE-lined crates, 
and this could be due to the permeability difference of 
polyethylene films. In addition to this, the sweet pepper 
fruits stored at lower temperatures and relative humidity 
inside the Coolbot might prevent spoilage percentage in 
compared to the control treatment (NHRC, 2020). The 
packaging of fruits inside the LDPE also reduces the fruit 
shrinkage % even under ambient conditions (Figure 3, 
B). This is due to the low transpiration rate of the fruits 
packed inside the MAP (Sharma et al., 2018). 

Conclusion:
Among the tested genotypes of sweet pepper, the genotype 
‘HRDCAP001’ was found to be superior in relation 

to growth and yield attributing characters compared 
to other genotypes (HRDCAP003’, ‘HRDCAP004’, 
‘HRDCAP005’ and ‘HRDCAP006’) and the commercial 
variety ‘California Wonder.’ In addition to this, the fruit 
of genotype ‘HRDCAP001’ had better physiological 
parameters such as TA, ascorbic acid content, and firmness 
compared to other genotypes. The shape and size of this 
genotype are beautiful, and it is yellow in colour which 
is preferred for commercial purposes. So, this genotype 
will be further recommended for farmers' field trials and 
a variety registration process. Though the genotypes 
‘HRDCAP003’ and ‘HRDCAP004’ had small fruit sizes 
and were not preferred for commercial production, these 
genotypes are highly resistant to Phytophthora blight. 
So, these varieties could be used for breeding purposes 
for the introduction of disease resistance in susceptible 
commercial varieties. In the post-harvest experiment, 
the use of modified atmosphere packaging (25-micron 
LDPE) maintained the good quality of sweet pepper 
genotypes during storage under the Coolbot condition.
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