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Abstract

An experiment was conducted for performance of 
capsicum varieties in naturally ventilated polyhouse 
Department of Horticulture, Naini Agricultural Insti-
tute, Sam Higginbottom University of Agriculture, 
Technology & Science, Prayagraj (UP) in the month 
of October to March during rabi season 2021-2022 
for studying Performance of Capsicum Varieties 
(Capsicum annuum L.) in Naturally Ventilated 
Polyhouse Condition. The experiment was laid out 
in randomized block design (RBD) with 3 replica-
tions. This study consists of nine different varieties 
of capsicum to find out their influence on growth, 
yield and fruit quality parameters of capsicum. The 

study revealed that, among nine different varieties 
evaluated, the variety Krishna recorded maximum 
no of fruits per plant (7.8), fruit yield per plant (1.27 
kg), fruit yield per meter square (4.01 kg) and also 
with respect to qualitative parameters maximum shelf 
life (7.31 days), The maximum TSS (6.92 Brix) and 
vitamin – C content (160.61/100g) was found. The 
maximum plant height (86.96 cm), fruit length (7.74 
cm) and fruit diameter (7.28 cm) were recorded by red 
queen. The maximum BC ratio (2.59) was recorded 
in Krishna.
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Introduction

Capsicum commonly known as sweet pepper belongs 
to the family Solanaceae and is believed to be native 
of Tropical South America (Shoemaker and Teskey 
1995). It is one of the most popular vegetables in 
India. It is rich in vitamin A, vitamin C, and minerals 
such as calcium, magnesium, and potassium. In India, 
capsicum is widely cultivated in Andhra Pradesh, 
Karnataka, Maharashtra, Tamil Nadu, Himachal 
Pradesh and hilly areas of Uttar Pradesh. Karnataka 
stands first with an area of about 3.89 thousand hect-
ares with a production of about 53.01 thousand tons 
(Anonymous 2015).



2253

 

Its cultivation under protected conditions is be-
coming popular in recent years due to increased pro-
ductivity and high-quality produce. For protected cul-
tivation, different structures are being used depending 
upon the local environmental conditions. There are 
several indeterminate capsicum hybrids, which are 
much suited for protected cultivation and the plant 
spatial arrangement is one of the crop managements 
practices that have been used to increase yield of 
sweet pepper per unit area in greenhouse (Cebula 
1995).The cultivation of capsicum under different 
protected structures like polyhouse, net house, walk-
in-tunnels, plastic low tunnels are the most suitable 
solutions to the challenging environmental factors as 
it prevents spreading of insect, pest, and viral diseas-
es. Capsicum can be successfully grown under open 
field conditions and in protected structures, i.e., net 
house, polyhouse, walk-in-tunnels, plastic low tun-
nels. (Singh and Sirohi 2006) but its cultivation under 
open condition is not successful   which might be 
due to poor adoptability. Growing of capsicum under 
polyhouse has been reported to give high productivity 
of good quality produce in developed countries and 
several hybrids have been developed recently. Hence, 
there is a need to evaluate their performance under 
naturally ventilated polyhouse conditions for getting 
higher productivity of excellent quality under Indian 
conditions. Capsicum is one such vegetable which 
befits into cultivation under protection to increase 
the production and yield.

Materials and Methods

An experiment was conducted for performance of 
capsicum varieties in naturally ventilated polyhouse 
Department of Horticulture, Naini Agricultural Insti-
tute, Sam Higginbottom University of Agriculture, 
Technology & Science, Prayagraj (UP) in the month 
of October to March during rabi season 2021-2022 
for studying performance of capsicum varieties (Cap-
sicum annuum L.). In Naturally Ventilated Polyhouse 
Condition The results of the investigation, regarding 
the performance of the 9 different variety of capsicum 
i.e., F1 Purple, Indra, Andhra, Indam Bharat, Krishna, 
35-160-RZ, Red Queen, Delisha, Yellow Wonder. 
Source from different private companies. The ex-
periment was laid out in randomized block design 

with 9 treatments and three replications. The crop was 
grown in naturally ventilated polyhouse. 35days old 
seedlings were used for transplanting. November was 
the first week that transplants were performed at 45 
cm × 45 cm spacing in zigzag planting method on the 
raised bed. The planting density was 4 plants per m2 
in polyhouse. The plants were trained along a plastic 
thread tied to GI wire stretched over headlong beds. 
The necessary recommended cultural practices like 
fertilizer application, irrigation, weeding. The four 
plants from each treatment were randomly selected 
for recording observations on plant height, first flower 
initiation, individual fruit weight, and number of fruits 
per plant and per m2, fruit yield per plant and fruit 
yield m2 and per 250 m2.

Statistical analysis

The data recorded during the course of investigation 
were subjected to statistical analysis as per method of 
analysis of variance Fisher (1950). The significance 
and non-significance of the treatment effect were 
judged with the help of ‘f’ value (variance ratio) was 
compared with the table value at 5% level of signifi-
cance. If calculated value exceeded then the value, the 
effect of considered to be significant. The significant 
difference between the means was tested against the 
critical difference at 5% level of significance.

Results and Discussion

Observations were recorded on following growth 
parameters  which are plant height and first flower 
initiation, and yield parameter Number of fruit per 
plant, Number of fruit/ m2, Fruit yield per plant (kg), 
Fruit yield kg/ m2, Individual fruit weight (g), Fruit 
length (cm), Fruit Diameter (cm), Number of fruit 
250/ m2, Fruit yield kg/250 m2 and quality parameters 
Self life (days), TSS (Brix), Vitamin-c (mg/100g).

Plant height

The maximum plant height was recorded in Red 
Queen(43.17 cm) at 30 DAT which was significantly 
superior over  the other varieties and followed by 
Delisha (42.00cm), Andhra (41.0cm), Indam Bharat 
(40.01cm), Yellow Wonder (38.63cm), 35-160-RZ 
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(34.17cm) and the minimum plant height was record-
ed in Indra (29.42cm). At 60, 90 and 120 days after 
planting Red Queen recorded the maximum plant 
height(65.50 cm, 74.63 cm and 86.96 cm, respective-
ly) which was significantly superior over the other 
varieties and the minimum plant height (44.29 cm, 
48.92 cm and 56.01 cm, respectively) was recorded 
by Capsicum Indra (Table 1).This might be due to the 
genetic constitution of the varieties. The differential 
response of vegetative growth of the different may 
be due to differences in genetic constituents of the 
varieties (Bergefurd et al. 2011).

First flower initiation

The minimum days to first flower initiation was re-
corded in Krishna (27.42 days) followed by Andhra 
(31.76 days), F1 Purple (32.83 days), Indam Bharat 
(33.67 days), Indra (34.25 days), 35-160-RZ (35.50 
days) and maximum was recorded in yellow wonder 
(38.12 days) are given in (Table 1). May be due 
occurrence of early flowering is basically a genetic 
character of each variety. However, favorable tem-
perature regime in protected conditions for longer pe-
riod showed great impact on the genetic constitution 
of plant to express its full genetic potential. Better 
environmental conditions and available nutrients 
seems to have brought quick changes in plant growth 
and development. 

Table 1. Performance of various capsicum Varieties in terms of plant height, first flower initiation in naturally ventilated polyhouse 
condition..

                                                                                   Plant height (cm)                                                                            First flower
                            Name of variety                    30 DAT               60 DAT              90 DAT              120 DAT                   initiation
                                                                                                                                                                                              (days)

     V1	 F1 Purple	 32.08	 48.67	 53.83	 58.03	 32.83
     V2	 Indra	 29.42	 44.29	 48.92	 56.01	 34.25
     V3	 Andhra	 41.04	 61.08	 64.92	 69.13	 31.67
     V4	 Indam Bharat	 40.17	 55.42	 60.25	 67.47	 33.67
     V5	 Krishna	 32.75	 49.08	 55.42	 60.01	 27.42
     V6	 35-160-RZ	 34.17	 50.83	 57.25	 63.39	 35.50
     V7	 Red Queen	 43.17	 65.50	 74.63	 86.96	 38.25
     V8	 Delisha	 42.00	 63.67	 71.17	 74.00	 35.42
     V9	 Yellow wonder	 38.63	 53.08	 58.17	 65.76	 38.58
	 F-test	 S	 S	 S	 S	 S
	 SEd (±)	 2.6	 2.47	 2.6	 2.8	 1.5
	 CD @ 5%	 7.9	 5.19	 7.9	 8.4	 4.51
	 CV %	 12.3	 10.23	 12.3	 8.9	 4.3  

Fruit yield per plant (kg)

The maximum fruit yield per plant (kg) was recorded 
in Krishna (1.27 kg) followed by Indra (1.19 kg), 35-
160-RZ (1.11 kg), Delisha (1.06 kg) Andhra (1 kg), 
Red Queen (0.96 kg) and the minimum fruit yield per 
plant was recorded in F1 Purple (0.89 kg) are given in 
(Table 2). It might be due to higher number of flowers 
per plant, fruits per plant, more pollination, lesser 
flower drop, maximum percent fruit set, maximum 
mean fruit weight and fruit volume. similar findings 
were obtained by Manoj and Venugopal (2018).

No. of fruit per plant

The maximum number of fruit fruits per plant was 
recorded in Krishna (8.78) followed by Indra (7.21), 
Delisha (6.78), 35-160-RZ (6.87), Andhra (6.37), 
Indam Bharat (5.78) and the minimum number of fruit 
fruits per plant was recorded in F1 Purple (5.20) are 
given in (Table 2). This might be due to the favorable 
climatic conditions, sufficient accumulation of pho-
tosynthesis in the polyhouse condition. similar result 
was reported by Farooq et al. (2015).

Fruit yield per m2 (kg)

The maximum fruit yield per m2 (kg) was recorded 
in Krishna (4.01kg) followed by Indra (26.7),Delisha 
(25), 35-160-RZ (24.7), Andhra (24.7), Indam Bharat 
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Table 2.  Performance of various capsicum varieties in terms of, yield and quality parameter in naturally ventilated polyhouse condition..

                                                             Fruit yield             No. of               Fruit               No. of               Individual              Fruit
                  Name of variety                  per plant             fruit per           yield per            fruits                    fruit                 diameter
                                                                 (kg)                   plant               m2 (kg)             per m2                       weight (g)              (cm)

      V1	 F1 Purple	 0.89	 5.20	 2.50	 20.7	 127.57	 5.67
      V2	 Indra	 1.19	 7.20	 3.60	 26.7	 142.96	 6.49
      V3	 Andhra	 1.00	 6.37	 3.03	 24.7	 120.17	 6.59
      V4	 Indam Bharat	 0.93	 5.78	 2.72	 21.7	 121.04	 6.58
      V5	 Krishna	 1.27	 8.78	 4.01	 31.0	 134.80	 6.45
      V6	 35-160-RZ	 1.11	 6.87	 3.40	 24.7	 131.64	 6.79
      V7	 Red Queen	 0.96	 5.45	 2.93	 22.7	 139.19	 7.28
      V8	 Delisha	 1.06	 6.78	 3.22	 25.0	 122.18	 6.47
      V9	 Yellow wonder	 0.91	 4.62	 2.78	 16.3	 241.58	 7.16
	 F-test	 S	 S	 S	 S	 S	 S
	 SEd (±)	 0.06	 0.3	 0.16	 1.2	 2.6	 0.1
	 CD @ 5%	 0.13	 1.02	 0.49	 3.50	 8.27	 0.38
	 CV %	 7.0	 9.3	 9.03	 8.5	 3.3	 3.2  

Table  2.  Continued.

                                                                      Fruit                      Fruit yield
                    Name of variety                       length                     per 250 m2                  Shelf-life                TSS              Vitamin-C
                                                                      (cm)                            (q)                           (days)                 (°Brix)           (mg/100 g)

     V1	 F1 Purple	 5.38	 9.24	 5.58	 5.08	 148.23
     V2	 Indra	 6.98	 11.91	 7.25	 6.42	 136.33
     V3	 Andhra	 6.93	 9.96	 6.42	 5.50	 131.43
     V4	 Indam Bharat	 5.53	 9.28	 7.08	 6.07	 126.79
     V5	 Krishna	 5.69	 12.83	 7.33	 4.58	 122.88
     V6	 35-160-RZ	 7.20	 11.14	 6.17	 6.75	 135.28
     V7	 Red Queen	 7.74	 9.69	 7.17	 6.17	 160.64
     V8	 Delisha	 7.48	 10.57	 6.50	 6.92	 142.25
     V9	 Yellow wonder	 7.53	 9.40	 6.17	 6.17	 154.56
	 F-test	 S	 S	 S	 S	 S
	 SEd (±)	 0.2	 0.40	 0.2	 0.2	 1.3
	 CD @ 5%	 0.49	 1.20	 0.61	 0.57	 3.76
	 CV%	 4.1	 6.65	 5.3	 5.5	 1.5

(21.7)   where’s the minimum number of fruits per m2 
was recorded in F1 Purple (20.7) are given in (Table 
2). This might be due to the favorable climatic con-
ditions, sufficient accumulation of photosynthesis in 
the polyhouse condition this investigation was also 
supported by Singh et al. (2011) and Farooq et al. 
(2015).

Individual fruit weight (g)

The maximum individual weight was recorded in Yel-
low Wonder (241.58g) followed by Indra (142.96g), 
Red Queen (139.19g), Krishna (134.80g), 35-160-RZ 
(131.64g), F1 Purple (127.57g) and the minimum 
was  recorded in Andhra (120.17g) are  given in 

(Table 2). Increased fruit weight may be attributed 
to the favorable microclimate that prevailed in the 
polyhouse compared to other structures similar result 
was reported by Singh et al. (2011) and Haque et al. 
(2011).

Fruit diameter (cm)

The maximum fruit diameter was recorded in Red 
Queen (7.28cm) followed by Yellow Wonder (7.16 
cm), 35-160-RZ (6.79 cm), Andhra (6.59 cm), Indam 
bharat (6.58 cm), Delisha (6.47 cm) and the minimum 
was recorded in F1 Purple (5.67cm) are given in 
(Table 2). Increased fruit size attributed in different 
hybrids might be due to enhanced photosynthesis, 
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accumulation of carbohydrates and favorable effect 
on vegetative growth which increased the fruit variety 
besides increasing the fruit size. similar result for 
maximum fruit diameter under plastic tunnel has also 
been observed by Farooq et al. (2015).

Fruit length (cm)

The maximum fruit length was recorded in Red 
Queen (7.74 cm) followed by Yellow Wonder (7.73 
cm), Delisha (7.48 cm), 35-160- RZ (7.20 cm), Indra 
(6.98 cm), Andhra (6.93cm) and the minimum was 
recorded in F1 Purple (5.38 cm) are given in (Table 
2).Increased fruit size in different hybrids, might be 
due to enhanced photosynthesis accumulation of car-
bohydrates and favorable effect on vegetative growth 
which increased the fruit variety besides increasing 
fruit size. similar result for maximum fruit length 
under naturally ventilated polyhouse has also been 
observed by Sharma and Shukla (2013) and Farooq 
et al. (2015).

Fruit yield per 250 m2 (q)

The maximum fruit yield per 250 m2 (q) was recorded 
in Krishna (12.83q) followed by Indra (9.36q), 35-
160-RZ (11.14q), Delisha (10.57q) Andhra (9.96q), 
Red Queen (9.69q) and the minimum was recorded in 
F1 Purple (11.91q) are given in (Table 2).The higher 
fruit yield under this condition may be attributed to 
the favorable climatic conditions that prevailed under 
polyhouse and also due to its protective ability against 
major a biotic stress, which reduces the effect of the 
excess rainfall, water logging, and provide controlled 
environment to the crop similarly higher fruit yield 
was also reported by Singh and Kumar (2003), Singh 
et al. (2007), Buoczkowska (1990) and Lone (2014).

Shelf-life (days)

The maximum self-life was recorded in Krishna (7.33 
days) followed by Indra (7.25 days), Red Queen (7.17 
days), Indam bharat (7.08 days), Delisha (6.50), 
Andhra (6.42 days) and the minimum was recorded 
in F1 Purple (5.58 days) are given in (Table 2). it may 
be due to differences in genetic constituents of the 
varieties and microclimate condition similar result 
was reported by Manoj and Venugopal (2018).

TSS (°Brix)

The maximum TSS was recorded in Delisha (6.92 
°Brix) followed by 35-160-RZ (6.75 °Brix), Indra 
(6.42 °Brix), Red Queen (6.17 °Brix), Yellow Wonder 
(6.17 °Brix) and minimum was recorded in Krishna 
(4.58 °Brix) are given in (Table 2). TSS is an im-
portant quality attribute of capsicum fruit. Increase 
in this parameter improves the flavor and increases 
the palatability. Since capsicum is used for salad 
making, fruits with high TSS are highly preferred. 
The obtained results are in accordance with the earlier 
findings of Narayana et al. (2015).

Vitamin-C (mg/100g)

The maximum Vitamin-C was recorded in Red 
Queen (160.61 mg/100g) followed by Yellow Wonder 
(154.56 mg/100g), F1 Purple (148.2356 mg/100g), 
Delisha (142.2556 mg/100g), Indra (136.3356 
mg/100g) and minimum was recorded in Krishna 
(122.88 mg/100g) are given in (Table 2). Generally, 
the higher ascorbic acid content would increase the 
nutritive value of capsicum, which would help better 
retention of color and flavor. Capsicum varieties and 
hybrids possessing high ascorbic acid content are 
of great demand in export markets it may be due to 
differences in genetic constituents of the varieties and 
microclimate condition similar result was reported by 
Manoj and Venugopal (2018).

Economics

The maximum benefit cost ratio was recorded in 
Krishna (2.59) followed by Indra (2.40), 35-160-RZ 
(2:25), Delisha (2:13), Andhra (2:01), Red Queen 
(1:96) and the minimum benefit cost ratio was re-
corded in F1 purple (1:86). Varieties (V5) Krishna was 
superior over all other varieties followed by Indra V3 
in relation to cost benefit ratio. similar finding was 
also reported by Sharma and Shukla (2013).

Conclusion

According to the present investigation, the cultivation 
of different capsicum varieties in poly house is very 
advantageous Red Queen is superior capsicum variety 
in terms of growth parameters and Krishna was found 
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superior in terms of yield and quality parameters as 
well as B:C ratio.For common farmers, the practice 
of growing capsicum variety Krishna under naturally 
ventilated polyhouse will be more profitable.

References

Anonymous (2015) Indian Horticulture Database. National Hor-
ticulture Board, Ministry of Agriculture, Government of 
India, Gurgaon, pp 87- 92.

Bergefurd BR, Lewis W,  Harker T, Miller L, Welch  A, Weaks E 
(2011) Bell pepper cultivar performance trial growing south-
ern Ohio. www.southcenters.osu.edu.

Buoczkowska H (1990) Evaluation of yield of six sweet pepper
cultivars grown in an unheated foil tunnel and in the open
field. Folia Hortic 2: 29-39.

Cebula S (1995) Optimization of plant and shoot spacing in 
glasshouse production of sweet pepper. Acta Hort 412 : 321-
329.

Farooq MR, Chattha MR, Qasim U, Nawab NN, Hidyatulllah
 (2015) Studies on the performance of sweet pepper hybrids
 under plastic tunnel science. Technol Develop 34 (3): 155-
157. 

Fisher RA  (1950) The correlation among relatives on the supposi-
tion of mendelia inheritance. Aust J Agric Res : 14:742-757. 

Haque MA,Sarker BC, Rahman H, Islam MN, Biswas M (2011)
Effect of growing condition on the growth and yield of
capsicum varieties at Jmamalpur. Bangladesh J Agric 4 (1
 & 2): 59-63.

Lone AH (2014) Effect of spacing and training systems on
productivity of capsicum under naturally ventilated poly-
house. MSc thesis CSKHPKV, Palampur, Himachal 
Pradesh.

Manoj BV, Venugopal CK (2018) Evaluation of capsicum hybrids 
under protected condition  J Farm Sci 31(1):18. 

Narayana S, Srinivasulu G, Madhumathi G, Tirupal D (2015) Eval-
uation of certain varieties and hybrids of capsicum for
quality attributes shade net J Horti 2015.

Sharma R, Shukla YR (2013) performance of colored bell 
pepper in naturally-ventilated polyhouse under mid-hill 
condition of himachal pradesh J Hortl Sci Vol. 8 (2) : 259-
261.

Shoemaker JS, Teskey BJE (1995) Practical Horticulture, John 
Wiley and Sons. Inc, NewYork.

Singh AK, Singh B, Gupta R (2011) Performance of sweet pepper 
(Capsicum annuum) varieties and economics under protected
and open field conditions in Uttarakhand. Ind J Agric Sci 

81(10): 973-975. Singh B, Kumar M (2003) Performance of sweet 
peppers varieties 

under semi- climate-controlled greenhouse conditions of
northern India. ISHS Acta Hortic.710:355-358.

Singh B, Kumar M, Sirohi NPS (2007) Protected cultivation 
of cucurbits under low-cost protected structures: a sustainable 
technology for peri-urban areas of northern India. Int 
Sympo Cucurbits, ISHS Acta Horti. 731: III: 1.


