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ABSTRACT

Field demonstrations on integrated crop management (ICM) practices on watermelon (Citrullus lanatus L) to
increase the yield and farm income were conducted in Cuddalore district of Tamil Nadu by Krishi Vigyan Kendra,
Tamil Nadu Agricultural University, Vridhachalam, Cuddlaore district, Tamil Nadu. In total, ten farmers were selected
in three blocks viz Kattumannarkoil, Vridhachalam and Panruti of Cuddalore district. Critical inputs viz Azospirillum,
phosphobacteria, Pseudomonos flurescense and ethrel were distributed to the farmers along with seeds of
watermelon variety Arka Muthu. The biofertlizers and bio-inoculant were applied in the soil @ 25 g per plant. Foliar
application of ethrel @ 200 ppm was done at 15 days after sowing and repeated three times at weekly interval. It was
observed that ICM practices viz  high yielding variety Arka Muthu, soil application of  biofertilizers Azospirillum
and phosphobacteria and bio-inoculant P flurescense each @ 25 g per plant and foliar application of ethrel @ 200
ppm registered higher values for number of fruits per plant (3.80), fruit weight (3.40 kg) and fruit yield (398.71 q/ha).
The demonstration plots registered higher net income of Rs 1,99,104.28 compared to check which registered a net
income of Rs 1,40,455.55 and higher B-C ratio of 2.55 as compared to 1.89 in local check.
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INTRODUCTION

Watermelon (Citrullus lanatus L) is an
important fruit vegetable belonging to the family
Cucurbitaceae and is extensively grown worldwide. It
is a refreshing fruit rich in water (92%) soaked with
important nutrients viz vitamins A, C and B6 and lots
of lycopene, antioxidants and amino acids. Lycopene
is a phytonutrient which is a naturally occurring
compound in fruits and vegetables that reacts with the
human body to trigger healthy reactions. Watermelon
contains high level of lycopene that is linked with heart
and bone health and prostate cancer prevention. It is
also a powerful antioxidant thought to have anti-
inflammatory properties. It is also rich in potassium
and magnesium which help in reducing high blood
pressure (Nascimento et al 2017, Mainga et al 2018).
In India, watermelon is extensively grown for its
refreshing fruit. India is the second largest producer
of watermelon among the Asian countries accounting
for 2.48 million tonnes from 1.01 lakh hectares with
productivity of 24.58 tonnes/ha (Anon 2017a). In Tamil

Nadu, the production is 2.16 lakh tonnes from an area
of 9,095 ha with the average productivity of 23.78
tonnes/ha (Anon 2017b). However, the productivity of
watermelon is low. It might be due to low fertility,
improper management practices, lack of knowledge
on integrated crop management (ICM) practices,
unawareness about improved high yielding watermelon
varieties etc. Biofertilizers are microbial preparations
containing living  microorganisms which play beneficial
role in famishing a proper rhizosphere for plant growth.
Thus it causes minerals solubilizing and facilitates
minerals (especially N) uptake. Biofertilizers improve
soil texture; are eco-friendly and cost-effective; protect
the environment from pollutants; destroy many harmful
substances present in the soil that can cause plant
diseases and are effective even under semi-arid
conditions. The effects of external application of ethrel
on plant growth and development have been known
for many years and many responses to ethylene are
strikingly similar to auxin responses. Enhanced
flowering by ethylene in cucurbits is well documented
and ethylene-releasing compounds have been applied



15

Sundharaiya et al

to enhance female flower in cucurbitaceous plants
(Abeles et al 1992). With this view, ICM practices in
watermelon were applied at farmers’ fields of
Cuddalore district of Tamil Nadu to increase the yield
and farm income.

MATERIAL and METHODS

The frontline demonstrations on ICM practices
in watermelon were conducted at farmers’ fields in
Cuddalore district by Krishi Vigyan Kendra,
Vridhachalam, Cuddalore district, Tamil Nadu (Table
1). In total, ten farmers with four hectares of land from
three blocks viz Kattumannarkoil, Vridhachalam and
Panruti were selected to conduct the demonstrations.
Critical inputs viz Azospirillum, phosphobacteria,
Pseudomonos flurescense and ethrel were distributed
to the farmers along with seeds of watermelon variety
Arka Muthu. The biofertlizers and bio-inoculants were
applied in the soil @ 25 g per plant. Foliar application
of ethrel @ 200 ppm was done at 15 days after sowing
and repeated three times at weekly interval. Other
horticultural practices were followed as per crop
production guide. The demonstrations were
continuously monitored by the scientists of Krishi
Vigyan Kendra from seed sowing to harvest and
marketing. Biometrical observations on number of
fruits, individual fruit weight, yield per hectare and
economic parameters viz gross income, net income and
benefit-cost ratio were calculated.

RESULTS and DISCUSSION

The results (Table 2) reveal that under ICM
practices improved high yielding variety Arka Muthu,
soil application of  biofertilizers Azospirillum and
phosphobacteria and bio-inoculant Pseudomonos
flurescense each @ 25 g per plant and foliar
application of ethrel @ 200 ppm registered higher
values for all the yield parameters viz number of fruits
per plant (3.80), fruit weight (3.40 kg/plant) and fruit
yield (398.71 q/ha), whereas, farmers’ practice
registered lower values for number of fruits per plant
(3.30), fruit weight (3.03 kg/plant) and yield per hectare
(308.56 q/ha). Isfahani and Besharati (2012) indicated
that the use of biological fertilizers increased yield and
yield contributing parameters of cucumber. Qun et al
(2015) reported that organic fertilizers improve soil
enzyme activities, adjust soil microbial community
structure and improve soil quality and fertility conditions
thus resulting in increased yield. Jyoti et al (2019)
concluded that the application of inorganic nitrogen in

combination with Azotobacter + PSB bio-fertilizers
resulted in healthy and maximum yield in bitter gourd.
Saeed et al (2015) stated that a combined application
of biofertilizers and chemical fertilizers had significant
effect on yield and growth characters of cucumber.
Azospirillum is an associative symbiotic nitrogen fixing
bacterium having high potential for nitrogen fixation
and produces growth hormones. Azospirillum
inoculation is known to increase the yield of crops by 5
to 20 per cent (Dart 1986). The results showed that
combined application of microbial inoculants and
inorganic fertilizers significantly increased the yield and
yield attributing traits in watermelon. P fluorescens
belongs to plant growth promoting bacteria, the group
of bacteria that play a major role in plant growth
promotion, inducing systemic resistance, biological
control of pathogens etc.

Data on yield and income of watermelon
before and after ICM practices are presented in Table
3. ICM practice plots registered 29.22 per cent
increase in yield over farmers’ practice. This might be
due to the application of biofertilizers, bio-inoculant,
ethrel and improved high yielding variety. The results
are similar to findings of Tamilselvan et al (2017) who
reported that ICM practice plots registered 20 per cent
yield enhancement as compared to local check.
Hemalatha et al (2017) reported that the ICM
increased the yield up to 20 per cent in chilli. The ICM
plots registered higher net income of Rs 1,99,104.28
compared to check which registered a net income of
Rs 1,40,455.55. The demonstration plots also registered
higher B-C ratio of 2.55, whereas, it was 1.89 in local
check. Desai et al (2018) reported that B-C ratio before
FLDs was 2.12 which increased to 2.97 after FLDs.
The same trend was noticed by Prabhu et al (2016)
who stated that demonstration plots registered the
higher B-C ratio of 2.86 and 19.2 per cent increased
yield over the local check in brinjal in Vellore district.
Rameshkumar et al  (2018) reported that demonstration
plots registered the higher B-C ratio of 2.57, whereas,
local check registered the lower ratio of 2.23 in cashew.

From the results it was concluded that the
integrated crop management practices which included
high yielding variety, soil application of Azospirillum,
phosphobacteria, Pseudomonas and foliar application
of ethrel increased the yield by increasing number of
fruits per plant and fruit weight. Watermelon growing
farmers of Cuddalore district, Tamil Nadu realized the
importance of ICM practices to increase the yield and
their farm income. They got awareness about high
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Table 1. Integrated crop management technology used in watermelon

Component Number of Number Area Technology used
villages of trials (ha)

Improved variety 3 10 4 Arka Muthu
Soil application of biofertilizers 3 10 4 Azospirillum @ 25 g/pit

phospobacteria @ 25 g/pit
Soil application of bio-inoculant 3 10 4 Pseudomonas flurescense @ 25 g/pit
Foliar application of growth 3 10 4 Ethrel @ 200 ppm
regulator

Table 2. Effect of conventional and ICM practices on watermelon yield

Component Control ICM practice

Number of fruits/plant 3.30 3.80
Individual fruit weight (kg) 3.03 3.40
Yield (q/ha) 308.56 398.71
Gross income (Rs) 2,14,455.55 2,77,104.28
Net income (Rs) 1,40,455.55 1,99,104.28
BCR 1.89 2.55

Table 3. Yield and income of watermelon before and after ICM practices

Component Check ICM Per cent increase

Estimated yield/ha (q) 308.55 398.71 29.22
Net income (Rs) 1,40,455.55 1,99,104.28 41.76
BCR 1.89 2.55

yielding varieties in watermelon and significance of
biofertilizers, bio-inoculant and growth regulator in
watermelon. After the frontline demonstrations, most
of the framers were ready to follow the ICM practices
in watermelon. The ICM practices also got spread to
other farmers and they started following the use of
new high yielding variety, seed treatment with bio-
inoculants, soil application of biofertlizers and foliar
spraying of ethrel.
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