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ABSTRACT
An experiment on response of organic and inorganic nutrient sources on growth and yield of
water melon (Citrulluslanatus) in Red Lateritic Soil of Purulia was conducted in the
Horticulture Instructional Farm, Krishi Vigyan Kendra Kalyan, Purulia, West Bengal during
Kharif 2016. The experiment comprised of seven treatments viz. T1-Control, T2- 100% NPK,
T3- 100% Vermicompost, T4- 50% Vermicompost + 50% NPK, T5- 75% Vermicompost +
25% NPK, T6- 50% FYM + 50% NPK and T7- 50% Biochar + 50% NPK which were
replicated thrice. Number of fruits per plant, average fruit weight (kg), yield per plant (kg) and
yield (t ha-1) were recorded maximum with treatment T5 (75% Vermicompost + 25% NPK).
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INTRODUCTION

India is fortunate to be endowed with a variety of agro-climatic zones and has a tradition of growing a
wide range of horticultural crops.  Among the horticulture produce, vegetables have the largest share
of production (60.8%). Vegetables not only contribute to the food basket of the country but are also a
highly remunerative crop, providing quick returns to the farmer per unit of area.These are also the
best resource for overcoming micronutrient deficiencies and provide smallholder farmers with much
higher income and more jobs per hectare than staple crops (AVRDC 2006). Through there has been
increase in area, production and productivity of vegetable crops in the recent past yet challenges are
ahead to meet the growing demand by growing population of the country. India is second largest
producer of vegetable on one hand the second most populated country in the world. Organic manure is
a major alternative source of nutrients. It supplies important plant elements, both macro and micro.
Apart from supplying plant nutrients, organic matter favours aggregation of fine soil particles, thereby
promoting good structure, improved tilth, aeration, moisture movement and retention. These
properties in turn, enhance seed germination, root development, nutrient uptake, plant growth and
yield in cyclic order. It also contributes to the formation of soil humic compounds. Additions of
organic matter in the soil cause the soil life to flourish. However, the nutrient sources used as organic
forms are slow releasing.

MATERIALS AND METHODS

The trials were conducted at Horticulture Instructional Farm, Krishi Vigyan Kendra, Kalyan at
Jahajpur Campus, Purulia in red and lateritic belt of West Bengal. Purulia  District,  an  integral  part
of  Chotonagpur  plateau  under  the  sub  humid,  sub  tropical  red  and lateritic  agro  climatic  zone
of  West  Bengal. The topography of the land is highly undulating with steep slopes with 60% of the
high land, 30% medium land, and 10% of the land is low lying. Soil pits are acidic in nature and
varies from 5.5-6.6. The experiment comprised of 7 treatments and replicated thrice using
Randomized Block Design (RBD) viz. T1- Control (No chemical fertilizer, Vermicompost and
Biochar); T2- 100 % NPK (recommended dose of chemical fertilizer @ 60:30:30); T3- 100 %
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Vermicompost; T4- 50 % Vermicompost + 50 % NPK (chemical fertilizer); T5- 75 % Vermicompost +
25 % NPK (chemical fertilizer); T6- 50 % FYM + 50 % NPK (chemical fertilizer) and T7- Biochar +
50 % NPK (chemical fertilizer). The seeds of water melon cv. Black Magic (F1) were planted at 1m
(plant to plant) and 1.5 (row to row) spacing. The nutrients were applied as per recommended dose of
60:30:30 NPK kg ha-1. Observation recorded for vine length (m), number of fruits plant-1, average
fruit weight (kg), yield (kg plant-1) and yield (tha-1).

RESULTS AND DISCUSSION

Vine length (m) (Table 1) was greatly affected by the integration of chemical fertilizers with
vermicompost. Maximum vine length of 2.88 m was recordedin T5, whereas lowest values were noted
on T1(control). Reddy and Rao (2004) also reported that application of increasing levels of
vermicompost (VC) and N significantly increased the vine length. The present findings were also
confirmatory to Kumar and Karuppaiah (2008). Number of fruits is the principal component of yield
and has direct and positive association with yield. It was observed that application of 75% VC in
combination with 25% NPK (T5) in water melon resulted into maximum number of fruits (20.67)
where as lowest number was noted 7.66 in control (T1). Kumar and Karuppaiah (2008) also reported
the similar result. While, more number of fruit was recorded in treatment with 100% vermicompost
(Samawatet. al., 2001). Combined effect of vermicompost and nitrogen were found significant on
number of fruits plant-1 and fruit yield (Moraditochaeeet al., 2011).Average fruit weight (kg) (Table 1)
was significantly increased over other treatments in the plots on where vermicompost was applied.
The data showed that highest value of 2.5 kg was recorded with 75% replacement of the chemical
fertilizers through VC in T5. Chitrakaret al. (2007) reported that the application of 25% recommended
dose of fertilizer (RDF) with 75% vermicompost exhibited more dry weight. Similar results were also
reported by Aguyohet. al. (2011), they revealed that application of Tithoniadiversifolia manure in all
cases resulted in significant increase in total and marketable yield, fruit numbers, and average fruit
weight, compared to the control. Total yield was increased by between 25% and 31% when the
manure was applied at 5.4 t/ha.Yield per plant (Table 1) is a good indicator of judging productivity of
any crop. Maximum yield per plant (51.32 kg) was obtained with the application of 75% VC + 25%
NPK (T5) and lowest in control (T1). The data clearly showed that this treatment gave 50.96% and
71.81% more yield per plant over standard dose of fertilizers and control respectively. Similar
increase in yield was recorded by Reddy and Rao (2004) and Kumar and Karuppaiah (2008) with
integrated use of vermicompost and inorganic fertilizers.Similarly, yield (t ha-1) (Table 1) was greatly
affected by different treatments. T5 (75% VC + 25% NPK) resulted into maximum yield of 23.14 t ha-

1. T5 produced 33.18% more yield than standard dose of (T2) and 67.65% more than control (T1).
Similarly, Rekha and Gopalakrishnan  (2001), Meerabaiet al. (2007) and Mulaniet al. (2007) recorded
increased yield of bitter gourd using different organic manures in combination with NPK fertilizers or
alone. Combined effects of vermicompost and inorganic fertilizers were found best for improving
fruit yield in bitter gourd (Reddy et al., 2004; Suresh Kumar et al., 2008).

After the harvesting of water melon, status of soil pH and organic carbon with respect to treatments
under this research has been presented in table 2. The soil where the crop was grown with initial value
of soil pH was 5.51. No significant difference was observed in soil pH after harvest of crop. Organic
carbon was recorded 0.41% before growing water melon. Significant variations were observed for this
property of soil among the treatments. It was distinctly observed that the treatments with organic
inputs resulted into higher organic carbon than control and standard dose of inorganic fertilizers.
However, data (Table 2) clearly indicated that significantly highest organic carbon (0.48%) was
recorded with application of 50% FYM + 50% NPK in treatment T6. From the present findings, it is
reflected that use of organic inputs may help in improving soil properties. Before growing water
melon, available N, P and K were recorded 187.8, 17.6 and 148.3 kg ha-1 respectively. After harvest
of water melon, the results on analysis showed higher residual values of N, P and K (Table 2) in such
treatments having organic inputs. Lamaniet al. (2000) observed higher organic carbon content in soil
when crop received 100% recommended dose of fertilizers along with organic manures. Prativa and
Bhattarai (2011) recorded pH value near to neutral and maximum organic matter percentage by
applying vermicompost at 10 t ha-1. Sreenivaset al. (2000) reported that soil available N content
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increased significantly with increasing levels of vermicompost over the inorganic fertilizers in
maintaining the nutrient balance of the soil. However, Prativa and Bhattarai (2011) recorded the
highest available nitrogen, phosphorus and potassium in treatment ½ NPK + 15 t ha-1vermicompost.
Mahmoud and Ibrahim (2012) observed increase in availability of nutrients (N, P and K) and organic
matter content as the increased rate of the organic materials.

CONCLUSION
The present study concluded that combined application of 75 % Vermicompost + 25 % recommended
dose of NPK recorded the maximum growth and yield of water melon.

Table 1.Organic and inorganic sources of nutrient on growth and yield of watermelon

Treatment
Average vine

length (m)
Number of

fruits plant-1
Average fruit
weight (kg)

Yield (kg)
plant-1

Yield
(t ha-1)

T1- Control 1.01 7.66 1.34 9.65 9.26

T2-60:30:30 kg ha-1 1.27 11.98 1.45 32.05 19.45

T3- 100 % VC 1.73 14.97 1.88 27.51 17.46

T4- 50 % VC + 50 % NPK 2.07 18.17 2.14 38.13 21.91

T5- 75 % VC + 25 % NPK 2.88 20.67 2.50 51.32 23.14

T6- 50 % FYM + 50 % NPK 1.85 12.66 1.41 17.31 12.62

T7- Biochar + 50 % NPK 1.47 13.80 1.38 18.83 11.42

SEm (±) 0.08 0.62 0.10 0.29 0.91

CD (P=0.05) 0.22 1.80 0.30 0.89 2.81

CV (%) 10.61 10.58 11.09 2.06 10.98

Table 2.Organic and inorganic sources of nutrient on chemical soil properties after harvest of
watermelon

Treatment pH
Organic
Carbon

(%)

Residual N
(kg ha-1)

Residual
P2O5

(kg ha-1)

Residual K2O
(kg ha-1)

T1- Control 5.28 0.40 166.47 15.12 131.80

T2-60:30:30 kg ha-1 5.53 0.39 189.52 20.06 149.90

T3- 100 % VC 5.50 0.42 193.35 20.77 153.60

T4- 50 % VC + 50 % NPK 5.72 0.44 195.27 22.88 157.58

T5- 75 % VC + 25 % NPK 5.60 0.46 194.44 23.10 156.18

T6- 50 % FYM + 50 % NPK 5.72 0.48 196.72 24.60 155.90

T7- Biochar + 50 % NPK 5.62 0.46 195.85 24.71 156.17

SEm (±) 0.20 0.01 2.17 0.75 1.04

CD (P=0.05) N.S. 0.03 6.35 2.18 3.03
CV (%) 8.86 6.45 2.80 8.47 1.68
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