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Abstract 

A field experiment was conducted at the experimental field of Horticulture Department, Sylhet 

Agricultural University, Sylhet, Bangladesh to find out the suitability of protective structures for 

sweet pepper (var. BARI mistimorich-1) production during winter season of 2013-2014. Four 

protective structures viz., polytunnel, polytunnel + net, only net and open field (control) were 

evaluated for sweet pepper production during winter season under Sylhet condition. Different 

parameters like plant height, leaf plant-1, fruit diameter, number of fruit plant-1, fruit yield plant-1, 

individual fruit weight, fruit yield t ha-1 were significantly different among treatments. The highest 

number of fruits plant-1 was counted from the plants grown under only net structure (13.67) while 

other treatments were statistically similar. The heaviest individual fruit was observed from the 

plants of polytunnel + net at each of the harvesting date. Under polytunnel + net protection system 

had the highest individual fruit weight at 1st, 2nd, 3rd and 4th harvest were 117.00 g, 144.10 g, 

148.10 g and 77.0 g, respectively which were closely followed by only net protection system. The 

sweet pepper from polytunnel + net had the highest fruit diameter (6.13 cm) among the all 

protective structures. The highest sweet pepper fruit yield (0.82 kg plant-1) from only net which 

followed by polytunnel + net (0.77 kg plant-1). Benefit cost ratio revealed that production of sweet 

pepper under protected condition was much profitable than that of open field condition.  
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Introduction 
 

Sweet pepper (Capsicum annuum) is also known as bell pepper or green pepper. It may be eaten as cooked or 

raw as well as sliced in salad. It is also used for pickling in brine, baking and stuffing. The leaves are also 

consumed as salad, soups or eaten with rice (Lovelook, 1973). The crop is very sensitive to environmental 

factors (Bhatt et al., 1999). Owing to its sensitivity to biotic and abiotic stresses, its yield is affected 

significantly. Sweet pepper is the most important summer crop of temperate regions but now-a-days efforts are 

being made to grow sweet pepper in Bangladesh (Paul, 2009).  Its production in Bangladesh is largely affected 

due to high infestation of mite, aphid and low night temperature (Anonymous, 2008). The optimum temperature 

requirement for sweet pepper growth ranged from 16-25 °C. High night temperature is more detrimental to fruit 

set than day temperature (Rylski and Spigelman, 1982). Again, night temperature below 16 °C and day 

temperature above 32 °C also causes blossom dropping (Boswell, 1964). In Bangladesh, from December to 

January during vegetative and fruiting stage of the crop, night temperature is gradually decreased below 10 °C 

or less. In that situation vegetative and reproductive stages of sweet pepper plants become ceased or stunted and 

also, fruit and flower drops may occur. So for proper growth and yield of sweet pepper at low temperature under 

netted polytunnel or poly house may be effective because it protect the plants from pest infestation and from 

cold injury since night temperature inside poly covers raises higher than outside. Effect of different shade nets 

on sweet pepper production had also been reported by many investigators (Paul, 2009; Joen and Chung, 1982). 

Shading of plants or partial reduction in solar radiation increases the yield and yield contributing characters 

particularly number of fruits and fruit size (Bose and Som, 1986; Bose et al., 1993). However, information 
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regarding use of protective structures for sweet pepper production in Sylhet condition is very scanty. Therefore, 

the present investigation was undertaken to study the effect of protective structures on the growth and yield of 

sweet pepper. 

Materials and Methods 

The study was conducted at the experimental field of Horticulture Department, Sylhet Agricultural University, 

during winter season of 2013-2014. One popular sweet pepper variety “BARI mistimorich-1” was included in 

the study with four protective structures (polytunnel, polytunnel + net, only net and open field) considered as 

treatments of the study. The height of the structure was 1.0 meter and the thickness of the polythene was 0.5 mm 

while 120 mesh nylon net was used in this study. Seeds were sown in the seedbed on 15 October 2013. Thirty 

five days old seedlings (4-5 true leaf stage) were transplanted in the experimental plots. The experiment was 

conducted in RCB design with three replications. The unit plot size was 3.2 m × 1.0 m and the plants were 

spaced 60 × 40 cm between row-to-row and plant-to-plant, respectively. The crop was fertilized with cowdung, 

urea, TSP, MP, Gypsum and ZnO at the rate of 10 ton, 220 kg, 330 kg, 200 kg, 110 kg and 5 kg ha -1, 

respectively. Half quantity of cow dung was applied at final land preparation. The remaining cowdung, entire 

quantity of TSP, ZnO, Gypsum and one third each of urea and MP were applied during pit preparation. The rest 

of urea and MP were broadcasted in two equal splits at 25 and 50 days after transplanting in the bed (Rashid et 

al., 2006). Irrigation, weeding and mulching were done as required. For economic analysis, only variable costs 

were considered for estimation of benefit cost ratio. For preparation of protective structure, polythene, nylon net 

(120 mesh), bamboo, wire, jute rope etc. were bought for the market. Harvesting of green mature fruit was 

started from 85 day after sowing and continued at 7 days interval and at every harvest related data on fruit 

characteristics were measured. Every day maximum and minimum temperature data outside and inside of 

protective structures during December to January were recorded using minimum maximum thermometer. Data 

on yield and yield attributes were recorded and compiled data were analyzed using MSTAT-C software for 

interpretation of results and means of the significant parameters were separated using LSD value. Pictorial 

views of protective structures and thermometer for daily minimum and maximum temperature recording are 

given in plate 1 and plate 2, respectively. 

 

Plate 1. Different protective structures 

 

Plate 2. Temperature recording 

Results and Discussion  

To observe the influence of protective structures on plant height and number of leaves per plant were recorded 

at 20, 40 and 60 days after transplanting (DAT) and displayed in Figure 1 and Figure 2. Plants grown in open 

field were found very stunted while vigorous under protective structures (Plate 3).  It was observed that plant 

height was significantly influenced by different protective structures viz. polytunnel, polytunnel + net, only net 

and open field. The plant height grown under different protective structures at 20 DAT, the polytunnel + net 
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protection had the highest plant height (13.20 cm) while it was the lowest when the plants grown under open 

field condition (10.90 cm). Again at 40 DAT the tallest plant was found when grown under polytunnel + net 

protection. The maximum plant height at 60 days after transplanting (40.20 cm) was also obtained from the 

polytunnel + net protection followed by only net (31.10 cm) and the minimum plant height (24.40 cm) was 

recorded from open system. The number of leaves plant-1 was gradually increased with the time. The maximum 

number of leaves (9.87) at 20 DAT was counted from the only net protection followed by open system (9.10) 

while it was lowest for polytunnel with net protection (7.50). Number of leaves plant-1 at 40 DAT among the net 

protections where the only net had the highest number of leaves (37.50) followed by polytunnel (35.60) whereas 

with net system had the lowest number of leaves plant-1 (31.8). The maximum number of leaves plant-1 at 60 

DAT was counted from the only net (75.10) while it was the minimum in the open system (59.50). Wien et al. 

(1989) concluded that morphological behaviour of sweet pepper influenced with a little shade in the tropics 

might benefit pepper growth. 

 

 

 

 

Fig 1. Plant height at different days after transplanting 

 

Fig 2. Number of leaves per plant at different days 

after transplanting 

 

Plate 3. Stunted plants in open plot while vigorous in net protected plots 

Yield and yield attributes of sweet pepper 

Different protective structures had significant effects on yield and yield attributes of sweet pepper during winter 

(Table 1).  The highest fruit length was observed from the plant grown in the polytunnel (9.30 cm) whereas it 

was lowest in polytunnel + net (6.67 cm). The highest fruit diameter was observed from polytunnel + net (6.13 

cm) while it was lowest in open field (4.67 cm) which was closely followed by polytunnel system (5.37 cm). 

Significant variation in case number of fruits plant-1 was found due to the effect of protective structures. The 

highest number of fruit plant-1 was observed from only net protection (13.67) while it was lowest in polytunnel 
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system (7.42). From the study it was observed that significant variation in case of fruit yield plant-1 was found 

due to the effect of different protective structures. The highest amount of fruit yield plant-1 was observed from 

only net (0.82 kg) while it was lowest in open field (0.32 kg) which was followed by polytunnel system (0.33 

kg). Results revealed that the yield of sweet pepper under protected condition was higher compared to that of 

plants grown under open field condition. Protective structures provide congenial atmospheric conditions and 

also protected the plants from pest attack. Again, polythene with net covering prevent the crop from cold injury 

and enhance proper growth and development. In this study minimum and maximum temperature inside the 

protective structure and open condition indicated that the minimum temperature under protective structure was 

2-30C higher than that minimum temperature of open field (Table 2). Plants grown under polythene + net 

protected system experienced warmer condition during the month of December and January compared to the 

plants grown in open field condition which was helpful for the growth of the plants (plate 2). Halim and Islam 

(2013) also recorded the minimum temperature was around 140C from 15 December 2007 to 15 January 2008 

while it was around 110C in open field condition of sweet pepper field at Gazipur. Paul (2009) also opined that 

use of poly-shade and shade nets are very much effective for sweet pepper. 

Table 1. Yield and yield components of sweet pepper under different protective structures 

Treatment Days to 

flower 

Fruit length 

(cm) 

Fruit diameter 

(cm) 

Number of 

fruits plant-1 

Fruit yield plant-1 

(kg) 

T1 67.33 9.30 5.37ab 7.42b 0.33b 

T2 67.33 6.67 6.13a 8.36b 0.77a 

T3 66.00 9.17 5.43ab 13.67a 0.82a 

T4 67.33 8.80 4.67b 8.52b 0.32b 

F-test ns ns * ** * 

CV% 4.74 27.64 8.76 9.59 14.93 

**=Significant at 1% level of probability; Where, T1= Polytunnel, T2= Polytunnel + net, T3=only net and T4= 

Open field. Means followed by same letter(s) in a column do not differ significantly. 

Table 2. Fortnight temperature (0C) data (outside and inside of protective structures) during December to 

January 

Period Open field Polythene + Net 

 Max (0C) Min (0C) Max (0C) Min (0C) 

Dec 1-15 34.5 12.7 39.2 14.8 

Dec 16-31 29.7 12.1 37.0 14.7 

Jan 1-15 33.0 11.6 38.4 13.35 

Jan 16-31 23.0 12.4 39.6 14.7 

There was a great variation in individual fruit weight among the protective structures (Figure 3). The individual 

fruit weight was the highest in polytunnel + net protection at each of the harvesting date. The plant grown under 

polytunnel + net protection had the highest fruit weight at 1st harvest which was 117.00 g and the lowest under 

open field 66.0 g. At 2nd harvest the highest fruit weight was 144.0 g in polytunnel + net and lowest in open field 

(82.53 g). At 3rd harvest the highest fruit weight 148.10 g from the plants grown under polytunnel with net 

protection. The lowest fruit weight was found in polytunnel at 4th harvest (34.66 g). Plants grown under 

protective structures experienced congenial atmospheric condition ensure vigorous of plant growth which 

ultimately produced heavier individual than that of plants grown under open field condition (Plate 1). Individual 

fruit was gradually decreased in delayed harvesting and this was due to ageing process of plants and very 

common for most of the vegetable crops. Fruit yield t ha-1 (Figure 4) of different protective structures ranged 
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from 8.83 t ha-1  to 25.00 t ha-1. The plant grown in only net protection yielded maximum fruit yield (25.00 t ha-

1) while it was minimum in open field (8.83 t ha-1). This higher yield was attributed due to the higher number of 

fruits per plant as well as heavier individual fruit of plants grown under protective structures. Similar variation 

in fruit yield per unit area was also reported by Halim and Islam (2013). Paul (2009) also opined that use of 

poly-shade and shade nets are useful for sweet pepper cultivation. 

 
Fig 3. Effect of protective structures on individual fruit weight of sweet pepper 

 

 

 

 

 

 

Economic analysis of sweet pepper grown on different protective structures 

In the Table 3, it was observed that total yield of sweet pepper during winter was 25.0 t ha-1 and fruits sold in the 

market @ 140 Tk. kg-1 harvested from the plants grown from both polytunnel + net and only net protections for 

attractive fruit shape, size and attractive color of the fruit (Plate 4). The fruits harvested from open field and only 

polythene protected plot sold at very lower price (25 Tk. and 50 Tk. kg-1 respectively) because fruits produced 

from open field and only polythene protected plot were very small, deformed and inferior in quality (Plate 3). 

The cost of production in protective structures was much higher than control treatment (open condition) since 

protective structures required nylon net, polythene sheet, bamboo, wire, nylon rope etc. Asma (2015) found that 

among the input used net, polythne and bamboo were the expensive which was 64% of the total cost. The 

highest gross return was Tk 35,00,000 ha-1 was obtained from only net whereas lowest was recorded from open 

field. By cultivating sweet pepper in different protective structure in one-hectare land, net return was maximum 

for the treatment of only net system and it was Tk 2789000 and followed by Tk 2079800 for polytunnel + net 

protection. The benefit cost ratio (BCR) was highest in only net (4.92) which were closely followed by 

polytunnel + net (3.22). Benefit cost analysis showed that plants grown on only net protection system gave the 

highest gross return than other protection system.  
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Fig 4. Effect of protective structures on fruit yield of sweet pepper 
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Table 3. Benefit cost analysis of sweet pepper grown on different net protection systems 

 

Treatment Yield kg ha-1 Rate  

kg-1 

(Tk.) 

Gross return 

(Tk. ha-1) 

Cost of (only 

variable cost) 

production (Tk 

ha-1 

Net return 

(Tk. ha-1) 

Benefit cost ratio 

(BCR) 

T1 
8860 50 443000 358000 

85000 1.23 

T2 21520 140 3012800 933000 2079800 3.22 

T3 25000 140 3500000 711000 2789000 4.92 

T4 8830 25 220750 115000 105750 1.91 

Where, T1= Polytunnel, T2= Polytunnel with net, T3= Only net and T4= Open field 

From above discussion it may be concluded that under Sylhet condition sweet pepper production can be done 

under protective structures since higher fruit yield and higher BCR were achieved through protecting the plants 

from biotic and abiotic stresses.  
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