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Abstract 

A field experiment was conducted to determine the flowering and fruiting behavior of bottle gourd var 

Punjab Komal during off season cultivation under low tunnel. The experiment was laid in randomized 

block design with seven treatments in three replications. The treatments comprised the seven dates of 

sowings i.e., 15th November and 30th November under low tunnel, 15th and 30th December under tunnel, 

1st February, 15th February and 1st March in open field. Results were found to be significant in most of 

the flowering and yield contributing parameters of bottle gourd. Fruit girth (8.65 cm), fruit per plant 

(8.91), yield per plant (3.68 kg), yield per hectare (606.55 quintal), net income (Rs. 341865) and cost 

benefit ratio (1:3.38) were maximum when the date of sowing was 30th November under low tunnel. 

Meanwhile number of days taken to first female flower, and first harvest were the minimum when the 

date of sowing was 30th November under low tunnel. The results suggested that bottle gourd cultivation 

under poly tunnel accounted for increment in fruit yield and induced precocity due to raised temperature 

during flowering stage and fruit set. Bottle gourd has high market value in off-season, when crop was 

sown on 30th November under low tunnel. 
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Introduction 

Bottle gourd (Lagenaria siceraria [Mol.] Standl.) belonging to the family Cucurbitaceae, is 

one of the most important cucurbitaceous crops in India and grown as rainy season as well as 

summer season vegetable but its fruits are available in the market throughout the year. It is 

also known as “poor man’s vegetable” in India. This delicious vegetable is also known by 

different names such as quash, calabash gourd, doodhi and lauki, birdhouse gourd, trumpet 

gourd and white flowered gourd (Thakur et al., 2015) [19]. 

Bottle gourd is used for preparation of burfi, juice, raita, kofta, doodhi halwa etc. It has a 

cooling effect and prevents constipation and has diuretic and cardio tonic properties. Regular 

consumption of this vegetable provides relief to people suffering from digestive problems and 

used for reducing the blood sugar in diabetic patients. Nutritional value of bottle gourd per 100 

g of edible portion is 96.1% moisture, 0.2 g proteins, 0.1 g fat, 0.5 g mineral, 0.7 mg fiber, 2.5 

g carbohydrates, 12 kcal energy, 20 mg calcium, 10 mg phosphorus, 0.2 mg niacin, 0.01 mg 

riboflavin, 0.03 μg thiamine and it is also rich source of minerals like iron and vitamins like C 

and B complex (Singh and Singh, 2014) [16].  

The area under bottle gourd cultivation in India is reported to be 185 thousand hectares with 

annual production of 3072 thousand metric tons. The bottle gourd growing leading states in 

India are Rajasthan, Gujarat, Punjab, Uttar Pradesh, Bihar, West Bengal, Madhya Pradesh, 

Maharashtra, Andhra Pradesh and Tamil Nadu (Anon, 2019). Being a warm season crop it is 

grown successfully in tropical and subtropical areas in open as spring summer, summer and 

rainy season crop. For more than a decade, off season vegetable cultivation has gained both 

popularity and attention among vegetable growers of the world. India has also entered in the 

era of protected vegetable cultivation. The impact of climate change is likely to have a great 

influence on the agriculture and eventually on the food security. Protected structures i.e., low 

tunnel can play important role to minimize the impact of temperature fluctuation over 

precipitation, fluctuating sun shine hour and infestation of disease and pest (Singh and 

Satpathy, 2005) [18].  
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Total area under protected vegetable production in India is not 

more than 30000 hectares. India being a vast country with 

diverse and extreme agro- climatic conditions, the protected 

vegetable cultivation technology can be utilized for year 

round cultivation of vegetable.  

The goal of this study was to investigate poly tunnel 

technology as a means to improve profitability of fresh 

market vegetables especially bottle gourd in Punjab. Poly 

tunnels allow growers to start planting earlier, so they can 

harvest earlier, and receive a higher price for their produce 

before vegetable prices begin to decline in mid-season. Poly 

tunnels benefits in bottle gourd cultivation including: frost 

protection, earliness in planting and harvesting, and season 

extension. In fact this technique could be increasingly 

necessary to mitigate adverse effects of climate change on 

fruit growing (Carlen and Kruger, 2009) [6]. Production under 

high or low tunnels can improve fruit precocity, allowing 

growers to get the premium prices usually occurring early in 

the harvest season (Demchak, 2009) [7]. Protecting crops 

under plastic (polyethylene), either with high tunnels or 

greenhouses, generates changes in the environmental 

condition of light, temperature and relative humidity that may 

have effect on the productive and physiological responses of 

the plant (Li et al., 2012) [10]. Studies have shown that air 

temperature inside the tunnel is 3 to 20 0C higher and soil 

temperature is 2-5 0C higher than soil temperature recorded in 

open fields (Ogden and Van Iersel, 2009) [11]. Studies 

conducted in tomatoes and strawberries indicate that the 

increases in temperature in high tunnels directly influences 

fruit precocity, with a harvest starting between 7 to 21 days 

earlier than in the open field (Wien, 2009) [21]. Generally, the 

tunnels are made in north to south direction to receive 

maximum sunlight. Transparent plastic of 30-50 micron is 

commonly used for making low tunnels, which reflects infra-

red radiation to keep the temperature of the low tunnels higher 

than outside. These tunnels increase the inside temperature 

and entrapment of carbon dioxide, resulting in more 

photosynthetic activity of crops, hence, early produce. They 

create a favourable microclimate around the crops through 

frost and pest protection and reducing moisture loss (Butler 

and Ross, 1999) [5].  

In several parts of country, especially in northern plains, 

temperature hovers between 4 to 15 oC during winter season. 

So warm season crops like bottle gourd, cucumber etc cannot 

be cultivated successfully in open field during winter season. 

Keeping all the above facts in view, the proposed study was 

planned with the objective to find out best date of sowing and 

growing condition to get earliest flowering and fruiting in 

bottle gourd for fetching higher price in market. The outcome 

will be greater awareness among growers of the potential to 

use low tunnel technologies to reduce frost risks, and enhance 

earliness and profitability. 

 

Research Methodology 

The field experiment was conducted in winter season during 

2018-19 in the technology park of Krishi Vigyan Kendra, 

Faridkot. The experimental site was characterized by 

subtropical climate in which temperature ranges from 2 oC to 

30 oC during winter. The soil was sandy loam, well drained 

having pH 7.9, organic carbon 0.72%, P2O5 12.5 kg/ha and 

available K2O 387.0 kg/ha. The experiment was conducted in 

randomized block design in three replications with seven 

treatments. The treatments comprised of seven dates of 

sowings i.e., 15th November, 30th November, 15th December 

and 30th December under low tunnel, Ist February, 15th 

February and Ist March under open field. Seedlings of bottle 

gourd var Punjab Komal were planted on 2.5 m wide beds at 

spacing of 60 cm between plant to plant. For making plastic 

low tunnel, 50 micron transparent plastic were used, 8 mm 

flexible iron rods of 2 meter length shaped into arches/hoops 

were fixed manually at the distance of 2 meter so as to have 

the height of 45-60 cm and were pegged on the both sides of 

water channel. The tunnels were made in north-south 

direction and vents were made in tunnel on east side. All the 

necessary cultural practices were carried as per package of 

practices during the growth period of the crop. In day time 

plastics are removed from one side of the row and again 

recovered the row with plastic in the evening time to warm up 

the plant in presence of sunlight. Plastic of the tunnel was 

removed from the bed in the 2nd week of February. Ten 

plants were randomly selected in each treatment for recording 

various plant growth parameters and yield parameters. Mean 

values of different characters were used for statistical 

analysis. The data were recorded on first female flower 

appearance, first picking, fruit length (cm), fruit girth (cm), 

fruit weight (kg) and fruits per plant. Mostly artificial soil 

media was used for raising healthy and vigorous seedlings of 

vegetable in plastic pro- trays. There were three ingredients 

viz., cocopeat, vermiculite and perlite which are being used as 

a rooting medium for raising the nursery. The fruits selected 

for recording fruit length were used for measuring fruit 

diameter in centimetres at middle periphery of fruits with the 

help of Verneer Callipers. The data generated for both 

growing seasons were pooled together and then analyzed 

statistically (Panse and Sukhatme 1978) [12]. 

 

Research findings and Discussion 

The data presented in Table 2 revealed that bottle gourd 

cultivation under low tunnel took lesser number of days to 

first picking and accounted for increment in harvest span, 

ensured early and good quality yield, thereby, fetching higher 

price in the market. This is due to the fact that inside the 

tunnels, plants got better growth as compared to open field. 

This might be due to the presence of favourable soil and air 

temperature which increases the better establishment of 

plants. Temperature difference is largely the result of heat 

radiation which is trapped by the row covers (Ibarra et al., 

2001) [8]. Row covers increases air temperature around the 

crop and their use has been associated with increased plant 

growth (Akinci et al., 1999; Both et al., 2007; Rader and 

Karlsson, 2006 and Waterer and Bantle, 2000) [1, 3, 13, 20]. The 

effect of poly tunnels on various reproductive parameters in 

bottle gourd is presented as below: 

 

Flower attributing parameters 

Days taken to appearance of first female flower and first 

picking were significantly influenced by the sowing date and 

growing conditions. Minimum number of days for appearance 

of first female flower and first harvest were observed when 

the sowing was done on 30th November under low tunnel (T2). 

Number of days taken for appearance of first female flower 

was the lowest for 30th November sowing under low tunnel 

and it was statistically at par with sowing on 1st March under 

open field. This may be due to favourable warm conditions 

prevailing under these two treatments which forced earlier 

appearance of female flowers. All the three treatments under 

low tunnel were statistically at par with respect to days taken 

for appearance of first female flower. As far as days to first 

picking are concerned, sowing under low tunnel on 30th 

November recorded the earliest picking (67.6 days after 
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sowing) followed by sowing on 15th December under low 

tunnel (69.3 days). All the three treatments under tunnel 

recorded significantly earlier picking as compared to sowing 

under open conditions. Thus, sowing under tunnels forces the 

early harvest of crop which can earn high market value in off-

season. The favourable effect of low tunnel on flowering and 

harvesting might be due to the conducive microclimate 

condition through which crop had reached to early flowering 

and fruiting by increasing the temperature at that time. Ogden 

and van Iersel (2009) [11] have also indicated that low tunnels 

modify climatic conditions, promoting earlier flowering and 

fruit ripening as well as fruit precocity. In similar study 

conducted by Ibarra et al. 2001 [8] it was observed that 

muskmelon crop grown under plastic cover flowered 24 days 

earlier than uncovered plants. 

 

Yield attributing parameters 

Perusal of data presented in Table 2 depicted that fruit length, 

fruit girth, fruit weight, yield per plant, fruit number per plant 

and yield per hectare, were significantly influenced by the 

sowing date and growing conditions. Although, the maximum 

fruit length was obtained in sowing of bottle gourd under 

open field conditions to the tune of 45.03 cm and 44.87 cm, 

respectively, under 1st March and 15th February sowing still it 

was at par with sowing on 30th November under low tunnel 

(42.60 cm). Similar trend was observed with respect to fruit 

girth. It might be due to better growth and development of all 

yield contributing parameters under low tunnel which 

increases the net photosynthesis and production of more 

assimilates available for individual fruit to grow. The better 

growth of yield attributing characters under 15th Feb and 1st 

March sowing under open field conditions was ascribed to 

better weather conditions prevailing at that time. Similar 

results were also obtained by Singh el al. (1989) [17]. It is 

important to note that minor differences were observed with 

respect to fruit weight in both the conditions i.e., grown in 

tunnels and in open field. Low tunnels modify microclimate 

by raising soil and air temperatures. In general, low tunnels 

allow shortwave solar radiation to pass through during the day 

and the plastic material slows long wave radiation from the 

surface at night. The heat that is absorbed could not easily be 

passed down into the soil because of the insulation of the air 

between the low tunnel, plastic mulch, and the soils surface. 

The interior microclimate is further modified as the tunnel 

material slows convective mixing over the covered surface, 

reducing both sensible and latent energy losses from the 

surface (any condensation that does occur on the plastic will 

release latent heat and warm the plastic) and increasing the 

ground heat flux. 

The present investigation also revealed that total fruit yield 

was significantly higher under low tunnel on 30th November 

sowing (606.55q/ha) than open field. Buczkowska et al., 

(1994) [4] revealed that total yield under low tunnel was higher 

than under open conditions. Sari et al., (1994) [14] reported 

that increase in yield under low tunnel was due to increase in 

harvesting span in cucumber. Fruit number per plant was 

recorded more under protected conditions, i.e, 30th November 

and 15th December sowing under low tunnel and it was 

significantly higher than open field crop. This is due to the 

fact that bottle gourd grown under plastic tunnel got 

favourable conditions for maximum growth, flowering and 

fruiting in comparison to other treatments resulting in more 

number of fruits per plant. Kacjan and Osvald (1997) [9] 

obtained more fruits per plant under plastic tunnel in pepper. 

They attributed it to the increase in temperature in tunnel 

during the cold which results in more growth and yield of the 

crop. Maximum yield in bottle gourd under T2 it might be due 

to better growth and development of all yield contributing 

parameters under low tunnel which were due to increase in 

the net photosynthesis and production of more assimilates 

being available for individual fruit to grow. Similar results 

were reported by Singh el al. (1989) [17]. 

 

Economics 

The data presented in Table 3 depicted that net income and 

cost benefit ratio is greatly influenced by date of sowing and 

growing conditions. Net income and cost benefit ratio was 

maximum when sowing the crop on 30th November under 

tunnel. This might be due to early cropping fetching high 

market value in off-season. Growers typically reported 

satisfaction with adopting this technology. Among open 

conditions, sowing on 15th February proved economical. 

 
Table 1: Meteorological data recorded during crop season (November-April) 

 

Months 
Minimum Air Temperature 0C 

Relative humidity Rainfall (mm) 
Outside Inside tunnel 

November 10.6 24.6 86.5 0 

December 4.7 22.0 93 0.6 

January 5.3 23.5 93 6.2 

February 7.9 24.3 92 27.1 

March 11.4 - 87 6.8 

April 19.0 - 69 24.5 

 
Table 2: Effect of planting time and growing conditions on growth and yield attributing parameters of Bottle gourd 

 

Treatments (Planting time) 

Appearance of first 

Female flower (Days 

after sowing) 

Days to first 

picking 

Fruit length 

(cm) 

Fruit girth 

(cm) 

Fruit 

weight 

(kg) 

Fruit 

No./ 

vine 

Yield/ 

plant (kg) 

Yield 

q/ha 

T1: Nov 15th (Under low tunnel) 59.3 72.6 32.47 7.78 0.30 6.28 1.91 315.68 

T2: Nov 30th (Under low tunnel) 56.0 67.6 42.60 8.65 0.41 8.91 3.68 606.55 

T3: Dec 15th (Under low tunnel) 58.0 69.3 39.40 7.20 0.42 7.02 2.93 483.58 

T4: Dec 30th (Under low tunnel 71.5 81.7 34.17 6.82 0.46 5.98 2.73 449.70 

T5: Feb 1st (Open field)) 65.5 87.8 34.60 6.86 0.45 6.55 2.95 487.13 

T6: Feb 15th (Open field)) 60.5 77.8 44..87 8.35 0.45 6.84 3.08 507.72 

T7: March 1st (open field)) 59.0 78.8 45.03 8.95 0.35 6.72 2.37 390.73 

CD at 5% 4.30 5.21 4.46 0.46 0.09 0.40 0.31 26.11 
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Table 3: Economics of bottle gourd cultivation under low tunnel and open field condition 
 

Treatments Gross cost (Rs/ha) Gross returns Rs/ha Net return/ha B:C 

Sowing on Nov 30 under low tunnel 143375 485240 341865 3.38:1 

Sowing on Feb 15th in open condition 117125 253875 136750 2.16:1 

 

Conclusion 

The results suggested that low tunnel sowing in bottle gourd 

accounted for increment in fruit yield and improved precocity 

due to raised temperature during flowering stage and fruit set. 

Bottle gourd has high market value in off-season, when crop 

was sown on 30th November under low tunnel. 
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