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Abstract : Researchtrialed by the soil application of basic, primary, secondary and micronutrients along with beneficial element
during Kharif 2011 and Rabi 2012, to divulge the effects of nutrients combination on tomato (Solanum lycopersicumL.). The
mobilizing efficacies of the applied nutrientsfrom soil aswell asin invaded plant were found to be differed significantly with the
applied nutrients combination. However, the treatments treated with the nutrients as recommended dose of nutrients along with
silicon (60 kg/ha) and organic carbon (60 kg/ha) influenced significantly and lead to minimum residual nutrientsprevalenceinthe
soil after crop harvest, it could reveal to be due to the synergetic effect of applied nutrients import the essential nutrient
availability for the plants from the soil nutrients present inherently aswell as applied externally.
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INTRODUCTION consortium is made with a combination of primary,
secondary and micronutrients along with beneficial
element (Takahashi et al., 1990; Korikanthimath et al .,
2002 and Chang et al., 2008). Nutrient consortium is
made up of with well balanced nutrients proportions,
which meet the probable needful nutrients required by
the plants, these nutrient consortium may called as
specialty fertilizers and are successfully used in
vegetables production, soil application of these nutrients
rapidly improve the plant nutrition by avoiding losses
through leaching and runoff (Anonymous, 2012). The

Tomato (Solanum lycopersicumL.) belongs to the
family Solanaceaeand it islargest grown vegetable after
potato and onion in theworld, with an areaof 4.81 mha
with aproduction of 163.02mt and productivity of 33.90
t/ha. In India, tomato is grown to the tune of 0.88 m ha
with 18.73 m t production and 21.20 t/ha productivity
(Anonymous, 2014). Since, thereisalarge gap between
tomato productivity of world and India, to tacklethishuge
gap the nutrient consortium may play a vital role to
improve the Indian tomato productivity. Nutrient
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nutrient consortium will have the great contribution to
modify and control the growth behaviour of tomato crop.
Therefore, the nutrient consortium is become one of the
most important inputs for boost the production and
productivity. Hence, forth, the study had been conducted
to know the influence of nutrient consortium on tomato
production and their efficacy on mobilization of inherent
aswell asapplied nutrientsin combination.

MATERIAL AND METHODS

The study was carried out during Kharif and Rabi
seasons of 2011-12 at College of Horticulture, Kolar,
Karnataka, India. The experiment laid out using
commercia tomato F, hybrid US-3140 as per Randomized
Complete Block Design (RCBD) with threereplications
and 13 treatments as T,- recommend dose of fertilizer
(RDF) 250 kg N, 250 kg P and 250 kg K per hectare,
T,-250kg N, 250 kg P and 250 kg K with 20 kg organic
carbon per hectare, T,- 250 kg N, 250 kg P and 250 kg
K with 40 kg organic carbon per hectare, T,-250 kg N,
250 kg P and 250 kg K with 30 kg organic carbon per
hectare, T.-250 kg N, 250 kg P and 250 kg K with 165
kg silicon and 60 kg organic carbon per hectare, T - 250
kg N, 250 kg P and 250 kg K with 262.5 kg silicon and
60 kg organic carbon per hectare, T, - 250 kg N, 250 kg
P and 250 kg K with 150 kg silicon and 60 kg organic
carbon per hectare, T,-250kg N, 250 kg P and 250 kg K
with 75 kg silicon and 60 kg organic carbon per hectare,
T,-250kg N, 250 kg P and 250 kg K with 60 kg silicon
and 60 kg organic carbon per hectare, T, - 250 kg N,
250 kg Pand 250 kg K with 1.50 kg zinc, 160g copper,
2.56 kg manganese and 2.49 kg organic carbon per
hectare, T, - 250 kg N, 250 kg P and 250 kg K with
6.76 kg organic carbon per hectare, T, - 250 kg N, 250
kg P and 250 kg K with 120g zinc, 20g copper, 10 g
manganese, 40 g silicon and 8.51 kg organic carbon per
hectareand T - absolute control without application of
any manure and fertilizers. Farm yard manure (FYM)
was applied at therate of 25 t/haduring the time of field
preparation, the nutrients 50 per cent of N as basal dose
through urea and full dose of P as di-ammonium
phosphate and K as muriate of potash, silicon as silica
and elemental micronutrientswith organic carbon were
applied at the time of transplanting and remaining 50 per
cent N top dressed at 30 days after transplanting (DAT).
Onemonth old seedlingswere transplanted in plotsof 3
m x 3.6 m size at a spacing of 90 cm x 60 cm, crop was
raised under dripirrigated condition with water dispersal

rate of four litre per hour per day. The mean data were
subjected to statistical analysisas per Gomez and Gomez
(1984).

RESULTS AND DISCUSSION

Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Configuration of soil nutrients upon specialty
fertilizers application to soil :

The initial soil sample drawn before the
experimentation were analyzed for various nutrients
contents (Table 1) formed the base for comparison of
influence of special fertilizerson nutrient residueinthe
soil after experimentation of two seasonal studies Table
2 and 3. Thesignificant differences not observed in soil
pH and electrical conductivity of soil samplesanalyzed,
the results clearly depicts that upon soil application of
specia fertilizer did not varied the chemical properties
of soil significantly, it ssemsthesefertilizersare highly
suitablefor neutral soilsfor better crop production.

Significantly the maximum available nitrogen of soil
in Kharif 2011 and Rabi 2012 seasons was recorded
from the plotsreceiving 250 kg N, 250 kg P and 250 kg
K with 20 kg organic carbon per hectare(T,), whereas
the maximum available phosphorus of soil wasrecorded
from the plotsreceiving 250 kg N, 250 kg P and 250 kg
K with 30 kg organic carbon per hectare (T,) in Kharif
and Rabi seasons and the maximum available potassium
of soil in Kharif and Rabi seasons was recorded from
the plotsreceiving 250 kg N, 250 kg Pand 250 kg K with
40 kg organic carbon per hectare (T,) in both Kharif
and Rabi seasons, closely followed by plots receiving
250 kg N, 250 kg P and 250 kg K with 6.76 kg organic
carbon per hectare (T,,) and 250 kg N, 250 kg P and
250 kg K with 1.50 kg zinc,160g copper 2.56 kg
manganese and 2.49 kg organic carbon per hectare (T, )
(Table2). On closer examination of theseresultsreveaed
that the higher residual available NPK were observedin
the treatment plots which received special fertilizers
contai ning lower quantities of organic carbon compared
to the other specia fertilizers containing higher rate of
organic carbon along with silicon at varied proportion
indicating synergetic effects of silicon and organic carbon
on nutrients mobilization of applied and native nutrients
from soil to plant. Takahashi et al. (1990) revealed the
silicaintheformof salicylic acid uptakeisrelated to the
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development stages of the plant and in the soil system,  available N content of soil (Korikanthimath et al., 2002;
the silicate ion can replace and release the phosphate  Mukharjee and Ghosh 1986 and Stangel et al., 1994),
ion fixed in the soil, thus, increasing the amount of  organic carbon content of soil highly related with soil N
phosphate available to the plant and helps to promote  and P content of soil (Chang et al ., 2008; Nagaraja, 1997
the translocation of phosphorus. Application of higher ~ and Purakayastha et al., 2008).

rate of organic manure is known to enhance both The organic carbon was recorded high in the plots

Table1: Initial contents of availability of nutrient (kg/ha) in soil and pH and EC after crop harvest of Kharif and Rabi seasons
Soil analysis data after crop harvest

Initial soil analysis data

Chemical properties Treatments Kharif i Rabi Kharif = Rabi
Soil pH 7.40 T: 7.6 7.8 0.09 0.46
Electrical conductivity (ds/m) 0.10 T, 7.6 7.9 0.12 0.38
Organic carbon (%) 0.65 Ts 7.8 7.8 0.10 0.29
Nutrients status Ta 8.1 8.0 0.15 0.21
Available N (kg/ha) 310.00 Ts 7.9 7.8 0.09 0.36
Available P (kg/ha) 41.60 Te 8.2 8.1 0.13 0.18
Available K (kg/ha) 289.00 T, 7.8 7.8 0.13 0.24
Available Ca (meg/100g) 5.40 Ts 7.9 7.8 0.15 0.39
Available Mg( meg/100g) 1.90 To 8.0 7.9 0.12 0.23
Available S (ppm) 12.38 Two 7.7 7.8 0.09 0.28
Available Cu (ppm) 121 Tn 76 76 0.10 0.28
Available Zn (ppm) 1.02 T 7.8 7.7 0.12 0.27
Available Fe (ppm) 57.84 Tis 75 7.6 011 0.34
Available Mn (ppm) 25.78 SE. + 0.28 0.26 0.12 0.35
Available Si (ppm) 8.50 C.D. (P=0.05) NS NS NS NS
NS= Non-significance
Table 2 : Influence of specialty fertilizerson availability of nutrient (kg/ha) in soil
Treatments N.itrogen . Pho_sphorus_ Pqtassi um _ Cc_)pper _ Zi nc_ M anganese. QC _ $|icon _
Kharif ~ Rabi  Kharif Rabi Kharif Rabi Kharif Rabi Kharif Rabi Kharif Rabi Kharif Rabi Kharif Rabi
T, 29651 297.68 4256 4156 29156 28456 095 089 111 109 2314 2308 045 049 751 7.01
T, 30242 30448 3896 39.14 28815 29176 095 089 109 107 2215 2209 051 054 748 6.98
Ts 28846 289.78 4278 4218 29812 29438 09 091 103 110 2176 2170 048 048 7.68 7.18
Ta 27536 28046 4316 4273 28215 28456 095 090 113 111 2276 2270 061 062 784 734
Ts 28243 28351 4216 4016 27613 27311 097 092 115 113 2217 2211 064 064 1546 1496
Te 27158 27438 4078 39.18 28378 28214 09 091 110 108 1813 2240 068 066 2572 2522
T7 26740 27238 3871 3714 27514 27014 093 088 108 106 2313 2307 063 062 1386 1336
Ts 265.14 26781 3736 36.78 268.15 266.14 094 089 114 112 2214 2208 0.68 0.67 10.78 10.28
To 26312 26436 3812 3936 28156 28216 095 090 109 107 2315 2309 069 068 98 936
To 288.16 291.17 40.12 4013 28956 28656 133 128 146 144 2514 2508 059 062 778 7.28
Tu 278.13 280.14 4139 37.12 28871 28381 098 093 106 104 2124 2118 060 058 781 731
T 266.43 26313 3816 3801 27850 28614 102 101 121 119 2379 2373 063 063 764 747
Tis 27436 256.78 3550 3218 264.14 21818 097 092 111 102 2256 1807 041 038 784 734
SE.+ 10.38  9.38 186 167 1086 98 001 001 003 002 010 012 002 002 003 0.9
C.D. (P=0.05) 2940 2813 482 382 3028 2856 002 003 008 006 028 036 006 006 008 0.27
CV % 8.93 7.87 349 498 6.93 8.18 395 329 121 209 121 075 048 057 039 159
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received specia fertilizers containing organic carbon
significantly. The difference in organic carbon was
proportioned to quantity of organic carbon applied
through special fertilizers, same trend was observed in
case of silicon content of soil. Application of 250 kg N,
250 kg P and 250 kg K with 60 kg silicon and 60 kg
organic carbon per hectare (T,) recorded the maximum
organic carbon in Kharif and Rabi seasons, closely
followed by treatment plot T, (Table 2). The higher
residual organic carbon recorded would be due to the

higher dose application of organic carbon containing
special fertilizers. The rate of soil organic matter
accumulation depends on inherent soil and source,
regional climatic characteristics such as texture,
mineral ogy and temperature (Alvarez and Lavado, 1998).
The significant maximum available silicon wasrecorded
in the plots receiving 250 kg N, 250 kg P and 250 kg K
with 262.5 kg silicon and 60 kg organic carbon per hectare
(T,) followed by the treatment T, in Kharif and Rabi
season reveal ed that increased residual silicon recorded

Table 3: Influence of special fertilizerson uptake of nutrientsand fertilizer use efficiency ( FUE, kg/ha)

Nutrient uptake

Treatments _ Nitrogen _ _Phosphorus . ‘ Potassium _ _ FUE _
Kharif Rabi Kharif Rabi Kharif Rabi Kharif Rabi
T1 8.78 8.98 244 2.56 8.29 8.17 34.21 28.17
T 1251 12.87 3.49 3.99 1251 12.32 42.10 32.20
Ts 13.18 13.78 344 3.69 12.80 13.39 38.70 32.98
Ta 13.62 13.24 4.03 441 13.05 13.62 49.56 41.63
Ts 12.47 1211 3.56 321 12.65 12.83 52.65 44.40
Te 11.16 11.16 345 345 11.82 11.98 55.94 43.56
T2 11.34 11.84 345 3.62 11.51 12.00 47.99 45.42
Ts 12.16 11.99 3.77 3.94 12.16 11.65 60.63 50.16
To 11.80 11.97 3.37 354 11.29 11.63 62.94 51.19
T 12.32 13.24 344 3.68 12.32 1251 47.33 41.13
Tu 11.84 12.52 343 3.26 12.18 11.84 53.31 44,11
T 11.17 11.50 345 2.96 11.66 11.17 60.22 49.42
Tz 449 5.56 1.26 1.72 455 5.07 NA NA
SE. = 0.09 2.98 0.07 1.02 1.16 2.66 144 1.73
C.D. (P=0.05) 0.27 9.23 0.24 3.08 3.06 9.16 5.72 3.58
CV % 1.34 321 0.35 0.95 121 412 4.92 5.04
Table4 : Economics of cultivation (Rs. lakh)
Trestments Yield plant® _ Yield plot™* _ Yield ha' _ Expenditure Grossreturns Net returns _ B:C
Kharif  Rabi  Kharif Rabi Kharif Rabi Kharif ~ Rabi  Kharif Rabi  Kharif Rabi  Kharif  Rabi
T1 2.33 2.06 35.92 29.58 33.26 27.39 144 1.36 3.33 3.99 1.89 2.63 131 1.93
T, 2.79 2.52 45.15 33.81 41.80 3131 145 1.36 418 5.02 2.74 3.65 1.89 2.68
Ts 2.58 248 4062 3463 3761 3206 143 135 3.76 3.76 2.33 241 163 179
Ta 3.15 299 5204 4371 4818 4048 142 134 482 5.78 340 4.45 2.39 3.32
Ts 331 311 55.28 46.62 51.18 43.16 151 1.43 512 6.14 3.60 4.71 2.38 3.29
Te 3.69 3.09 6273 4573 5808 4235 1.49 1.40 5.81 6.97 432 557 2.90 3.98
T, 3.07 3.05 50.39 47.69 46.65 44.15 147 1.39 4.67 5.60 3.20 421 2.18 3.03
Ts 3.73 340 6366 5266 5894  48.76 1.46 138 5.89 7.07 443 5.69 3.03 412
To 3.90 347 6608 5374 6119 49.76 145 1.36 6.12 7.34 4.67 5.98 3.22 4.40
To 3.03 296 4970 4318 4601  39.99 144 1.36 4.60 5.52 3.16 417 219 3.07
Tu 345 312 55.98 46.32 51.83 42.89 147 1.38 5.18 6.22 3.72 4.84 253 351
T 3.74 344 6323 5189 5855  48.05 142 133 5.85 7.03 4.44 5.69 313 4.28
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fromthe plotswhich received specid fertilizerswith high
silicon content. John et al. (2005) examined the
application of siliconfertilizersto soil increased thesilicon
content in soil, salicylic acid content of leavesincreased
proportionally withincreased salicylic acid concentration
inthe culture solution lead to the decreased incidence of
powdery mildew in strawberry (Miyakeand Eiichi, 1986).
Significantly the maximum DTPA extractable copper,
zinc and manganese (Table 1) in both Kharif and Rabi
seasons were recorded from the treatment T, receiving
T,,is 250 kg N, 250 kg P and 250 kg K with 1.50 kg
zinc, 160g copper 2.56 kg manganese and 2.49 kg organic
carbon per hectare, closely followed by treatment T, in
Kharif and Rabi seasons (Table 2). After analyzing, the
resultsrevealed that higher residues of micronutrientsin
plots were recorded with the higher dose of specialty
fertilizerscontaining micronutrients.

Configuration of plant nutrients and fertilizers use
efficiency upon specialty fertilizers application to
that soil :

Plants receiving 250 kg N, 250 kg P and 250 kg K
with 30 kg organic carbon per hectare (T,) recorded the
maxi mum content of nitrogen, phosphorus and potassium
in shoot (Table 3) both during Kharif and Rabi seasons,
closely followed by treatment T, The present
investigation reveal s that the maximum nutrient content
recorded might be due to low level of nutrients mining
from the soil for production of fruits as evidenced by
higher dry biomass recorded than fruit yield. The
significantly lower fruit recordedin these treatments, in
contrary the treatments received organic carbon with
silicon yielded significantly more than organic carbon
alone. Findings were supported by Veeranna et al.
(2001); Umamaheswarappa et al. (2004) and Valavan
and Senthil (2008). Significantly the maximum fertilizer
use efficiency was recorded from the treatment plants
receiving 250 kg N, 250 kg P and 250 kg K with 60 kg
silicon and 60 kg organic carbon per hectare (T,) in both
Kharif and Rabi seasons, closely followed by the
treatment T, (Table 3). After keen observation of
analyzed data, it wasfound that the highest fertilizer use
efficiency recorded could bedueto beneficial synergetic
effectsof both silicon and organic carbon on mobilization
applied nutrients enables the better uptake of nutrients
by the plantsthus, obtaining higher yieldswas supported
by Veeranna et al. (2001) in chilli, Law-Ogbomo and
Egharevba (2009) in tomato.

Cost economics of tomato production :

Thetreatment T, which received 250 kg N, 250 kg
P and 250 kg K with 60 kg silicon and 60 kg organic
carbon per hectareisturned out to bethe most profitable
as revealed by the net income of Rs. 4.67 lakh rupees
and 5.98 lakh per hectare in Kharif and Rabi season,
respectively. Thetotal income from this treatment was
Rs. 6.12 and 7.34 lakh per hectare in Kharif and Rabi
seasons, respectively. The B:C worked out to 3.22 and
4.40 in Kharif and Rabi seasons, respectively. Even
though the higher yields obtained in the Kharif than in
the Rabi, the gross and net returns were high in Rabi
dueto the high market price prevailed in Rabi than Kharif
(Table 4). The maximum returns were obviously due to
the higher fruit yield obtained in T, followed by T,
treatments than the others, findings regarding of cost
benefit ratio arein live with those of Yadav et al. (2004)
intomato, Jan et al. (2004); Narayanammaet al. (2006)
in brinjal and Premsekhar and Rajashree (2009) in
tomato.
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