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ABSTRACT

Field trial was carried out at sericulture farm of RCA, Udaipur to investigate the response on growth and
yield parameters of watermelon grown on different sowing time under low tunnel covered by different
covering material during two consecutive years, i.e. 2020-21 & 2021-22 and also in pooled analysis.
Watermelon crop was sown at three sowing date (i.e. S1 : 15th December, S2 : 30th December and S3 : 15th

January) and four covering materials (i.e. C0 : no covering, C1 : covering with polythene sheet, C2 : covering
with non-woven and C3 : covering with insect net)were used for covering of low tunnels for off season(i.e.
winter season) grown watermelon during both the years, i.e. 2020-21 and 2021-22. Distinctmeteorological
parameters were observedin asystematicway under each treatment combination. Results showed that
comparatively higher range of air temperature, relative humidity and light intensity were observed under
treatment S1C1 (i.e. sowing date of 15th December + covering of polythene sheet) which influenced the
growth of watermelon at all stages as reproduced through higher plant biomass and subsequently the fruit
yield.
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Introcuction

Watermelon is economically most important veg-
etable crops in India. Due to its origin, watermelon
has some typical requirements toward growing con-
dition and especially high requirements toward heat
in all stages of growth and development. Open field
production on soil mulched with plastic mulch is the
dominant agricultural practices. Since recently, ar-
eas under watermelon production in low tunnels are
increasing. The use of different covering material

gives significant results in early production of al-
most all vegetable crops, but mostly in warm season
vegetables which are sensitive to low temperatures
(Butler and Ross, 1999). In fact, this technique could
be increasingly necessary to mitigate adverse effects
of climate change on fruit growing (Carlen and
Kruger, 2009). This study aimed to analyses the Ef-
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RCA – Rajasthan college of Agriculture
S – Sowing date
C – Covering material.
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fect of sowing time and covering material on growth
and yield parameters of off-season grown water-
melon under low tunnel.

Materials and Methods

This work was carried out at Udaipur, situated un-
der agroclimatic condition of the sub-humid south-
ern plain of Rajasthan state (India). The research
work was subjected to Factorial RBD with three rep-
lications duringmid-winter to early summer (i.e. mid
Dec. to April) as an off season crop during both the
year 2020-21 and 2021-22. A well-established low
tunnel structure was built for off season cultivation
of watermelon crop at Sericulture Farm, RCA,
Udaipur. Prior to planting the seed on the beds, flex-
ible iron hoops were manually erected at a distance
of 1.5 m on each bed. For making low tunnels, the
width of two ends of iron hoops was retained 70 cm,
with a height of 60-70 cm above the levels of the
beds for holding the covering material was utilized
treatment wise on the beds. The treatment was three
times of sowing i.e. 15th December, 30th December
and 15th January and four different types of covering
material i.e. no covering, polythene sheet, non-wo-
ven polypropylene and insect-net was used. Mean
values of different attributes were used for statisti-
cal analysis. The data were observed on germination
percentage, vine length, number of branches per
vine, number of leaves per vine, number of nodes

per vine, fruit weight, number of fruits per plant and
fruit yield per plant.

Results

Growth parameters

The data of several growth parameters recorded at
different stages of watermelon crop grown under
low tunnels were significantly influenced by differ-
ent date of sowing and covering materials at 5 %
level of significanceduring both the years of study
i.e. 2020-21& 2021-22 as well as in pooled analysis.
Notably, the best treatmentwith having the desir-
able highest values of parameters during 2020-21,
2021-22 and in pooled analysis viz.,germination per-
centage (i.e. 88.19, 89.48 and 88.83 per cent) (Fig. 1),
vine length at last harvest (2.00, 2.19 and 2.09 m),

Table 1. Interaction effect of sowing date and covering material on germination percentage (%), vine length at last har-
vest, number of branches per vine and number of leaves per vine at last harvest

Treatments Germination Vine length at Number of branches Number of leaves
percentage (%)  last harvest (m)  per vine at last harvest  per vine at last harvest

2020-21 2021-22 Pooled 2020-21 2021-22 Pooled 2020-21 2021-22 Pooled 2020-21 2021-22 Pooled
mean  mean  mean  mean

1.S1C0 80.61 81.51 81.06 1.68 1.88 1.78 4.26 4.74 4.50 73.84 80.75 77.29
2.S1C1 88.19 89.48 88.83 2.00 2.19 2.09 5.33 5.74 5.54 94.21 100.91 97.56
3.S1C2 86.68 87.65 87.17 1.87 2.04 1.95 5.10 5.13 5.11 84.74 96.46 90.60
4.S1C3 82.47 83.11 82.79 1.77 1.97 1.87 4.85 4.90 4.87 79.49 86.70 83.09
5.S2C0 73.05 74.06 73.56 1.53 1.74 1.64 3.32 3.26 3.29 68.09 72.04 70.06
6.S2C1 78.73 79.70 79.21 1.85 2.01 1.93 3.86 4.39 4.12 77.13 81.37 79.25
7.S2C2 76.73 78.55 77.64 1.73 1.93 1.83 3.72 4.14 3.93 75.80 79.72 77.76
8.S2C3 74.48 75.44 74.96 1.65 1.82 1.73 3.48 3.91 3.69 69.84 73.71 71.78
9.S3C0 76.83 77.79 77.31 1.60 1.82 1.71 3.37 3.84 3.60 71.59 77.58 74.58
10.S3C1 83.52 84.38 83.95 1.87 2.04 1.95 4.17 4.53 4.35 83.84 94.23 89.03
11.S3C2 81.94 82.88 82.41 1.78 1.99 1.88 3.81 4.49 4.15 80.22 85.27 82.75
12.S3C3 78.30 79.31 78.80 1.70 1.92 1.81 3.86 3.97 3.91 76.57 79.69 78.13
SEm+ 0.07 0.13 0.06 0.006 0.005 0.003 0.03 0.02 0.01 0.53 0.73 0.37
CD@5% 0.19 0.37 0.17 0.018 0.013 0.009 0.07 0.05 0.04 1.50 2.06 1.03

Fig. 1. Interaction effect of sowing date and covering ma-
terial on germination percentage of watermelon
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number of branches per vine at last harvest (5.33,
5.74 and 5.54), number of leaves per vine at last har-
vest (94.21, 100.91 and 97.56) and number of nodes
per vine at last harvest (78.38, 82.39 and 80.39) was
recordedunder treatment combination of S1C1

(i.e.sowing date of 15th December + covering of
polythene sheet) in comparison of all other treat-
ment combinations (Table 1 to 2).

Yield parameters

A perusal of data indicated that fruit weight, num-
ber of fruits per plant and fruit yield per plant (Table
2) were significantly influenced by combined effect
of sowing date and covering materials. The param-
eters i.e. yield per plant (i.e. 10.33, 11.13 and 10.73 kg,
respectively during 2020-21, 2021-22 and in pooled
analysis), number of fruits per plant (3.63, 3.73 and
3.68 respectively during 2020-21, 2021-22 and in
pooled analysis) and fruit yield per plant (10.33,
11.13 and 10.73 kg, respectively during 2020-21,
2021-22 and in pooled analysis) was recorded the
highest in treatment combination of sowing date of
15th December + covering of polythene sheet than all
other treatment combinations as compared to all
other treatment combination.

Discussion

The higher biomass in treatment combination S1C1

(i.e. sowing date of 15th December + covering of

polythene sheet) was due to availability of optimum
range of photosynthetic active radiation, high rela-
tive humidity and favourable temperature range
during the cropping period. Furthermore, diffused
photosynthetic active radiation under low tunnels
covered by polythene sheet in contrast to direct ra-
diation under covering of non-woven polypropy-
lene, insect-net and no covering treatment gave
boost to photosynthesis activity also. Low light in-
tensity and diffused light inside low tunnel having
covering of polythene sheet may also be responsible
for internodal elongation resulting in more vine
length as reported by Khapte et al. (2021) and Dingal
et al. (2018) in cucumber. Additionally, at high air
temperature around the plant, the root development
activity might lead to efficient attainment of water
and nutrients in treatment combination of S1C1. Fur-
ther, relatively lower radiation intensity in covering
of polythene sheet might have resulted in more leaf
area, thereby providing more photosynthetic area
(Khapte et al., 2021).

The promising microclimatic conditions like opti-
mum range of temperature, relative humidity and
light intensity was provide under treatment combi-
nation of sowing date of 15th December + covering of
polythene sheet (S1C1). It influenced the watermelon
crop at all growth stages as it reproduced through
higher plant biomass and subsequently the fruit
yield (Siwek and Capecka, 1999). Sari et al., (1994)
reported that increase in yield under low tunnel was

Table 2. Interaction effect of sowing date and covering material on number of nodes per vine at last harvest, fruit
weight (kg), number of fruits per plant and fruit yield per plant (kg)

Treatments Number of nodes per Fruit weight (kg) Number of fruits Fruit yield per
vine at last harvest 2020- 2021- Pooled per plant  plant (kg)

2020- 2021- Pooled 21 22 mean 2020- 2021- Pooled 2020- 2021- Pooled
21 22 mean 21 22  mean 21 22  mean

1.S1C0 63.33 67.35 65.34 2.13 2.28 2.20 1.85 1.98 1.91 3.87 4.43 4.15
2.S1C1 78.38 82.39 80.39 2.87 3.01 2.94 3.63 3.73 3.68 10.33 11.13 10.73
3.S1C2 70.18 74.21 72.20 2.56 2.71 2.63 3.23 3.18 3.21 8.21 8.50 8.35
4.S1C3 66.27 70.29 68.28 2.41 2.55 2.48 2.37 2.48 2.42 5.65 6.26 5.96
5.S2C0 55.98 60.15 58.06 1.97 2.12 2.04 1.60 1.72 1.66 3.09 3.58 3.34
6.S2C1 65.24 69.27 67.25 2.58 2.73 2.66 2.97 3.09 3.03 7.57 8.35 7.96
7.S2C2 63.75 67.78 65.77 2.44 2.60 2.52 2.53 2.63 2.58 6.09 6.75 6.42
8.S2C3 57.72 61.84 59.78 2.29 2.44 2.37 2.02 2.12 2.07 4.56 5.12 4.84
9.S3C0 61.06 65.07 63.06 2.02 2.17 2.09 1.72 1.83 1.78 3.41 3.91 3.66
10.S3C1 70.48 74.40 72.44 2.72 2.85 2.78 3.25 3.36 3.30 8.72 9.48 9.10
11.S3C2 68.18 72.20 70.19 2.52 2.68 2.60 2.82 2.96 2.89 7.07 7.87 7.47
12.S3C3 64.12 68.14 66.13 2.34 2.49 2.42 2.17 2.29 2.23 5.07 5.70 5.39
SEm+ 0.08 0.16 0.07 0.002 0.006 0.003 0.01 0.02 0.01 0.04 0.03 0.02
CD@5% 0.23 0.45 0.20 0.006 0.018 0.008 0.04 0.06 0.03 0.10 0.09 0.06



POONAM ET AL S93

due to increase in harvesting span in cucumber. The
maximum fruit yield in S1C1 over the other treat-
ment combinations of sowing time and covering
material non-woven, insect-net and no covering
were attributed due to higher fruit weight, number
of fruits per plant. Similar, result was found by
Kumar et al. (2018) in bottle gourd. The result has
also similarities with Pimpini et al. (1987) in table to-
matoes grown under greenhouse.
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