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INTRODUCTION

Tomato (Solanum lycopersicum Syn. Lycopersicum
esculentum Mill.) belongs to family Solanaceae (2n=24) is
one of the most popular fruit vegetables grown all over the
world. The cultivated tomato originated in the Peru-Ecuador-
Bolivia area of the Andes in South America and was introduced
in India by the Portuguese (Meena et al., 2014; Kumar et al.,
2013).India is the second largest producer of vegetable after
China in the world producing 18.23 mt tomato from 0.879
mha area having the productivity of 20.74 t/ha (Anon., 2014).
Tomato contains protein, fat, carbohydrate, major and minor

minerals, antioxidant (Aykroyd, 1963). Tomato is used directly
as raw vegetables in various dishes and several processed

products. Tomato juice is sold as a drink and is used in the

cocktails known as “Bloody Marry”, acts as a blood purifier
and works as intestinal antiseptic.Tomato is universally treated

as a “protective food” and is also a very good source of income

to small and marginal farmers.

High productive ability of tomato puts tremendous pressure

on soil for removal of nutrient. This can be managed through

integrated nutrient management, which involve a combined
use of fertilizers and organics to sustain crop production and

maintenance of soil health (Nanjappa et al., 2001) and organic

manures also supply the micronutrients which are not
supplied by chemical fertilizers (Kachat et al., 2001). However,
biofertilizer  an  alternative to chemical inputs, which have

ability to mobilize the nutritionally important elements from
non-usable to usable form through biological process and
are known to increase yield in several vegetables (Kumar, 2014
and Kumar et al., 2001) and fruits (Maji and Das, 2008).To
maintain sustainability in production and quality, proper use
of techniques, which will help to maintain the fertility of the
soil, is required (Palaniappan and Annadurai, 2000, Govind
et al., 2014).One such alternative is organic farming that avoids
depletion of soil organic matter and plant nutrients, besides
suppression of some insect-pests and diseases (Gaur et al.,
2001; Maji, 2013). Major component of organic farming are
organic manures, bio-fertilizers and bio-pesticides (Asokan et
al.,2000), they not only balance the nutrient supply but also
improve the physical and chemical properties of soil (Maji

and Das, 2008) as well as reduces health  hazards and good

practice for sustainable development (Maji and Kumar, 2014;

Govind et al., 2014). Generally, solanaceous vegetables

require large quantity of major nutrients in addition to

secondary nutrients such as Calcium and Sulphur for better

growth, fruit and seed yield. Adequate supply of nitrogen

increases fruit quality, fruit size, keeping quality, colour and

taste and acidity (Sharma and Thakur, 2001, Maji and Ghosh,

2006, 2007a and b) as nitrogen is an integral constituent of
amino acid, protein enzyme, vitamins and plant hormones.
FYM refers to the decomposed mixture of dung and urine of
farm animals along with litter and left over material from
roughages or fodder fed to the cattle. Neemcake is used for
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controlling nematodes and other soil born organism.It is very
useful organic manure and it is directly or indirectly helpful in
increasing the production of crops. Vermicompost provides
excellent soil structure, porosity, aeration, drainage, water
retention capacity and prevent soil degradation.The same
nutrient may be applied through various sources and their
effect on crop is also different. They may supply other beneficial
matters besides the major element. Integrated approach of
fertilizer scheduling and organic manures was also found as
beneficial in tomato under arid condition (Singh et al., 2013).
In view of this, present investigation has been planned to assess
the effect of various sources of nutrients on vegetative growth
and yield of tomato.

MATERIALS AND METHODS

The experiment was laid out during the rabi season from
November, 2013 to April 2014 at Department of Applied Plant
Science (Horticulture), Babasaheb Bhimrao Ambedkar
University, Lucknow, U.P. which falls under sub-tropical
climate in the gangetic plains of eastern Uttar Pradesh,
subjected to the extreme of weather conditions (above 45°C
in summer and 3.5°C in winter) and is situated at an elevation
of 111 meter above Mean Sea Level at 26056’North latitude
and 80°52’ East longitude having soil pH 8.2. The experiment
was laid out in a randomized block design with 3 replications.
There were 9 treatments i.e.T

1 
- Control, T

2
-FYM 100%,T

3
-FYM

75% + Urea 25%, T
4 

-FYM 75% +Vermicompost25%, T
5
-

FYM 75%+Neemcake25%,T
6
-FYM 50%+ Vermicompost

50%, T
7
-FYM 50%+Neemcake 50%, T

8 
-Urea 50% +PSB

1kg/ha,T
9
-Urea 50% +Azotobacter1kg/ha. Farm Yard Manure

(FYM), Vermicompost and Neemcake doses as mentioned in
the above treatment combination were applied after
preparation and before transplanting and rests of the inorganic
fertilizers were also applied as per principles. Seedlings of the
tomato cv. Azad T-6 were collected from the Department of
Vegetable Science (Vegetable Research Station, Kalyanpur),
Chandra Shekhar Azad University of Agriculture and
Technology, Kanpur (U.P.). After preparation of fields, tomato
seedlings were transplanted during afternoon at a spacing of
60 x 30 cm. The observations were taken for its vegetative
growth, flowering fruiting, yield and quality parameters and
were determined by following the standard procedures (AOAC
2000). The recorded data was analyzed statistically following
the analysis of variance table as suggested by Panse and
Sukhatme (1985) at 5% level of significance.

RESULTS AND DISCUSSION

The result (Table 1) showed that use of various sources of
nutrients with organic manures significantly improved the

vegetative growth of tomato in comparison to chemical

fertilizers and control. Application of FYM

50%+Vermicompost 50% (T
6
) resulted the maximum plant

height (17.18, 29.38 and 32.86 cm) at 30, 60 and 90 days

after transplanting (DAT), respectively. Similarly, the number

of branches per plant (8.83 at 90 DAT) was also increased by
the treatment T

6 
in comparison to the other treatments. The

integrated use of nutrients actually resulted in improvement of
vegetative growth of the plant in terms of plant height and T
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number of branches per plant.The above results were in close
agreement with the finding of Kumaran et al. (1998) who tested
different organic sources i.e. FYM, Neemcake, Vermicompost,
Azotobacter  and  PSB in different combinations in tomato
and recorded more plant height and number of branches per
plant with the application of organic manure and inorganic
fertilizers. Similar kind of results were also observed by Kumar
and Srivastava (2006); Chaudhary et al. (2005) and Krishna
and Alloli (2005); Singh et al. (2014); Kumar et al. (2013) in
tomato; Kashyap et al. (2014) in brinjal; Kumar et al. (2014) in
radish, Dushyant et al. (2014) in stevia.Better vegetative growth
might be due to fact that vermicompost and farm yard manure
supplying additional amount of nutrients and also improve
the physico-chemical and microbial environment of the
rhizosphere leading to better expression of response (Kumaran
et al., 1998, Sharma and Thakur, 2001)

Although, there was a non-significant effect in respect of days
to first flowering, the plants under T

6 
(FYM 50% +

Vermicompost 50%) showed early flowering (31.58 DAT)
followed by T

7
 and late flowering (36.58 DAT) was observed

under control followed by T
5
. The maximum flower per plant

recorded in the plants treated with FYM 50% + Vermicompost
50% (T

6
). The similar trend was also observed in case of flower

cluster per plant producing maximum under T
6 
and minimum

under control. Raut et al. (2003) also recorded the maximum
number of flowers per cluster with the application 100:50:50kg

NPK/ha + 20 t/ha Farm Yard Manure. Renuka and Sankar
(2001) investigated on effect of organic sources and suggested
that early flowering of tomato could be obtained with the
application of FYM + biogas slurry which confirmed theresult
of present finding which was also found in the investigation of
Damse et al. (2014) in the integrated nutrient management of
tomato.

Table1 showed that the maximum (84.33) number of fruits
per plant was recorded under treatment T

6
 (FYM 50%

+Vermicompost 50%) followed by T
4
 (FYM 75%

+Vermicompost 25%) which was better than control (56.67
fruits per plant). Similarly, T

6 
also improved fruit weight

significantly and recorded maximum fruit weight of 58.33 g
followed by T

8
 (56.25 g). This improvement in fruit number

and fruit weight ultimately increased the fruit yield (maximum
yield 5.20 kg/plant, 83.15 kg/plot and 288.73 q/ha.) which

was recorded highest under T
6
 followed by T

4
 much higher

than control. Significant improvement was recorded with

application of various sources of nutrients in an integrated

manner that might be possible due to balanced supply and

availability of nutrients, through chemical fertilizers and macro

and micro nutrients from farm yard manure, neemcake and

vermicompost. Good vegetative growth led to better

photosynthetic activity which was reflected on yield and

quality of tomato. Patil et al. (2004) also studied the response

of different nutrient sources FYM, neemcake, vermicompost

and urea and recorded highest yield by the application of

recommended dose of fertilizer NPK@ 100:75:100 Kg/ha +
vermicompost @ 2 t/ha. Similar findings were also reported
by Sharma and Thakur (2001); Rao et al. (2010); Naidu et al.
(2002); Harikrishna et al. (2002), Kumar et al. (2001); Kumar
and Srivastava (2006) and Dass et al. (2008), Kumar et al.,
2014, Meena et al., 2014, Maji, 2010. Fig. 1 showed that
though flower number increased at T

8
 from T

7 
but, the yield

was decreased. Likewise, at T
9
 the yield was not decreased

although fruit number and flower number was decreased from
T

8
.

The nutritive quality of tomato fruit  was judged by determining
the total soluble solids (%), titratable acidity (%), ascorbic acid
(mg/100 g) total sugars (%), reducing sugars (%) and non-
reducing sugar (%). It was observed that with the application
of various sources of nutrients all the quality attributes
mentioned above were significantly improved during

Table 2:  Effect of various sources of nutrients on tomato

Treatment Fruit Fruit Fruit pulp Number T.S.S. Titratable Vitamin Total Reducing Non
diameter length thickness of locule/ (oBrix) acidity C (mg/ sugars  sugar reducing
(cm)  (cm)  (cm) fruit (%) 100g) (%) (%) sugar (%)

T
1

3.80 3.68 0.33 3.80 3.63 0.58 22.58 3.42 2.07 1.06
T

2
4.34 3.81 0.41 4.46 4.51 0.52 25.43 3.62 2.18 1.14

T
3

3.94 4.02 0.39 4.40 4.34 0.54 23.72 3.83 2.56 1.01
T

4
4.19 3.93 0.40 4.47 4.25 0.48 24.47 3.60 2.32 0.92

T
5

4.43 3.86 0.37 4.00 4.52 0.49 25.20 3.82 2.38 0.86
T

6
4.66 4.18 0.46 4.87 5.12 0.51 26.50 3.87 2.66 1.14

T
7

4.24 3.84 0.37 4.00 4.58 0.49 24.17 3.76 2.18 0.86
T

8
4.43 3.88 0.39 4.27 4.72 0.48 23.43 3.49 2.56 0.90

T
9

4.53 3.78 0.37 4.33 4.46 0.49 24.47 3.82 2.18 0.87
SEm(±) 0.157 0.157 0.053 0.42 0.125 0.013 0.586 0.074 0.058 0.099
CD (P=0.05) 0.33 0.33 0.11 0.92 0.27 0.03 1.24 0.16 0.12 0.21

Figure 1: Graphical comparison among the treatments for some
parameters
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investigation.The maximum total soluble solids, ascorbic acid,
total sugars, reducing sugar, non-reducing sugar with the
application of (T

6
) FYM 50% +Vermicompost 50% fallowed

by T
8
 (Urea 50 % + PSB 1 kg/ha) and minimum was recorded

under control. Improvement in TSS content of tomato fruits
with the application of various organic sources of nutrient
specially vermicompost might be due to increased
photosynthetic activity and other minerals supplied by the
integrated nutrient sources resulted improved level of
carbohydrates and other quality parameter of the fruit through
the way of enzymatic activity that stimulated by plant growth
substances produced by application of organic manure and
other nutrient. Similar findings were alsoreported by Raut et
al. (2003, 2004), Yadav  et al. (2004), Kannan et al. (2006),
Rautet al. (2006), Meena et al. (2014). It is concluded  that
among the various sources of nutrients integrated use of
organic manure i.e. FYM 50% +Vermicompost 50% (T

6
) may

be suggested for tomato cultivation under the high pH soil of
Lucknow subtropical condition of  Utter Pradesh for improving
growth, fruit yield and fruit quality of tomato cv. Azad T

6
.
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