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An experiment was conducted to find out the effect of integrated nutrient management on
nutrient concentration and uptake of Grafted tomato during 2017-2018 at Central
Horticultural Experiment Station (Aiginia), Bhubaneswar with inorganic and organic
nutrient sources. The experimental results of grafted tomato with INM package showed
that Nutrient content of fruit was higher in non-grafted tomato than grafted tomatoes.
Whereas, in harvested plant sample nutrient content was higher in grafted tomato.
Irrespective of grafting method, the treatment 100% inorganic nitrogen showed highest N
and K concentration and uptake compared to 100 % organic nitrogen and combination of
organic and inorganic nitrogen treatments. Whereas the treatment 100 % organic nitrogen
showed highest Ca, Mg and S uptake and concentration compared to 100 % organic
nitrogen. But P concentration and uptake was highest in combination of inorganic and
organic treatments. Overall, the grafted tomato has shown highest nutrient concentration
and uptake compared to non-grafted tomato, often been attributed to the difference in root
morphology and root characteristics including lateral and vertical development of roots,
root length, density and number of root hairs which played an active role in nutrient
uptake. Crop had harvested more amounts of nutrients from soil for growth and yield.

Introduction

Grafting is an art and technique in which two
living parts of different plants or same plant
are joined together in a manner that they
would unite together and subsequently grow
into a composite plant. In addition to breeding
of resistant cultivars, integrated pest
management practices have been developed
out of which grafting technique has been

successfully used for controlling several soil-
borne diseases and damage caused by root-
knot nematodes in tomato production
especially under intensive cultivation (Lee et
al., 2010; Rivard et al., 2010a). The main
purpose of employing grafting technology is
to control soil borne diseases. However, the
impact of grafting includes not only a stronger
resistance against pathogens but also a higher
tolerance to abiotic stress conditions such as
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salinity, heavy metal, nutrient stress, thermal
stress, water stress, organic pollutants,
alkalinity and could improve fruit quality.
(Crino et al., 2007; Lee et al., 2010; Rouphael
et al, 2008b and Proietti et al,
2008).Grafting  imprints  resistance  to
pathogenic agents, soil pests, tolerance to
abiotic stress factors, improves water and
nutrient absorption and increases the graft
vigour (King et al., 2010; Lee, 1994).

Plant growth and development largely depend
on the combination and concentration of
mineral nutrients available in the soil. Plants
often face significant challenges in obtaining
an adequate supply of plant nutrients to meet
the demands of basic cellular processes due to
their relative immobility. Changes in the
climate and atmosphere can have serious
effects on plants, including changes in the
availability of certain nutrients.

The use and appropriate management of
organic fertilizers and can reduce the need for
chemical fertilizers thus allowing the small
farmers to reduce cost of production and
management of soil health. The release
pattern of inorganic nutrients from fertilizer
sources is higher as compared to organic
source. As a result of which released nutrients
are either used or lost rapidly by different
means. On the other hand, organic fertilizers
are mineralized slowly and nutrients become
available for a longer period of time as a
result of which soil nutrient status is
maintained till the harvest of the crop.Organic
manures having humic substances not only
improve soil fertility by modifying soil
physical and chemical properties (Asiket al.,
2009), (Heitkamp et al.,, 2011) but also
improves the moisture holding capacity of the
soil, ultimately enhanced productivity and
quality of crop produce. Several studies also
reported that vermicompost application
suppresses infection by insect pests, repel
crop pests and induce biological resistance in

plants due to the presence of antibiotics and
actinomycetes (Munroe, 2007). Use of
vermicompost in horticulture at large scale
can solve the management and disposal
problem associated with macrophytes and
also resolves the deficiency of organic matter
in addition to nutrient depletion (Najar and
Khan, 2013).

Materials and Methods
Poly pot preparation and treatments

The experiment was conducted in Central
Horticultural Experiment Station (Aiginia),
Bhubaneswar with Grafted Tomato (Brinjal
root stock and tomato scion), Non-Grafted
Tomato, Self-Grafted Tomato during 2017-18
in a Completely Randomized Design with six
treatments and each treatment was replicated
thrice. Each ploy bag was filled with 15 kg
soil. Seed treatment was done with Bavistin
@ 2 gm kg™ of seed and Chlorodust was
applied @ 1 g/pot against termite. Grafted
Tomatoes (BT-10 grafted on brinjal var.
UtkalAnushree), non-grafted and self-grafted
tomatoes were evaluated with six treatments
and each treatment replicated trice.

Grafting

In Grafted Tomato Utkal Kumari (BT-10)
scion were grafted onto the Utkal Anushree
(brinjal var.) rootstock using “side grafting”
and in Self Grafted Tomato Utkal Kumari
(BT-10) scion were grafted onto the Utkal
Kumari (BT-10) rootstock wusing “side
grafting”. Non-grafted seedlings were used
directly. Grafting was carried out in moist
chambers at 2-3 leaf stage (20-25 days) of
scion seedlings and 3-4 leaf stage (55-60
days) of root stock. Grafting was made with
similar thickness of scion and root stock
which was cut at 45° and joined by using
plastic clips. The grafted plants were
transplanted after thirty-five days after
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sowing. Then they were exposed to water
stress before being taken to moisture
chambers. This process was carried out to
ensure high grafting success. The grafted
seedlings were transferred to humidified
chambers with a relative humidity of 85-95
per cent for five days to allow the graft union
to heal, then intensity of light was gradually
increased with decrease and relative humidity.
Then the seedlings were transferred to the
normal nursery where healing process was
continued for two weeks before they were
transplanted. Plants were grown under natural
light conditions.

Collection and processing of plant samples

For determination of nutrient content, plant
samples were collected at harveststage and
fruit sample were collected in mid picking.
Five plants from each treatment were selected
randomly. After washing with distilled water
and the samples were allowed for sun drying
in the oven at 75°C temperature till constant
weight was obtained. The fruits were
collected from each treatment and kept in the
moisture box for moisture content by cutting
it into half in moisture box and kept for oven
drying. A 2.5 g fresh fruit sample was taken
for nutrient analysis.

Analysis of plant samples
Nitrogen

Kjeldahl digestion followed by distillation
method as described in AOAC (1960)

Phosphorus (P), Potash (K), Calcium (Ca),
Magnesium(Mg), and Sulphur (S)

The sample are to be digested in di-acid
mixture (HNO3: HCIO4=3:2). The P and S are
estimated by spectrophotometrically, the K by
flame photo meter, and Ca and Mg by EDTA
titration method (Page et al., 1982).

Statistical analysis

The experimental data pertaining to biometric
observations, nutrient concentration, nutrient
uptake  were recorded, compiled in
appropriate tables and analyzed statistically as
per the procedure appropriate to the design
(Gomez and Gomez 1976). All the data were
statistically analyzed by two-factorial CRD
ANOVA.

Empirical formulae for nutrient uptake
Nutrient uptake (Kg ha™):

Nutrient conc. (%) x Dry matter (kg ha™)
100

Results and Discussion

The influence of integrated nutrient
management practices on yield and nutrient
accumulation and acquisitionof  grafted
tomato crop was studied, where the crop
received soil test based recommended dose
(200:156:125 N:P,05:K,0 Kg ha') of
inorganic nutrients and organic nutrients,
either alone or in integration. The soil was
ameliorated with calcium carbonate @ 0.2
LR.

Influence of INM practices of grafted
tomato on nutrient concentration in fruit
sample, post-harvest sample and Total
Nutrient uptake

Nitrogen

The highest nitrogen content of fruit (4.30 %),
plant sample (3.09 %) and Total Nitrogen
Uptake (4.13 g pot™) in was observed in T,
which was significantly higher than control.
The Total Nitrogen Uptake treatments in T,
were found to be statistically on par with Tj
and T4 (Table 1). However, nitrogen content
in fruit sample, plant sample and total
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nitrogen was increased with incremental
proportion of inorganic nitrogen. It may be
due to immobilisation of nitrogen in organic
applied treatments. Lynch et al., 2004
reported that after application of higher dose
of organic fertilizer, nitrogen immobilization
was happened in the first crop season
followed by mineralization during the second
crop.

Out of three types of grafted tomatoes, non-
grafted tomato recorded significantly highest
nitrogen content (4.70%) in fruit, it was found
to be 72.2 per cent and 78.0 per cent more
than Grafted (2.73 %) and self-grafted tomato
(2.64 %) respectively. It may be due to
dilution of nitrogen concentration in grafted
tomato by producing high yield (g/plant).
Whereas, in plant Grafted tomato recorded
highest content of nitrogen (2.60 %) which
was 3.2 per cent and 4 per cent more than
non-grafted tomato (2.52 %) and self-grafted
tomato (2.50 %) respectively. Regarding total
N uptake by plant the self-grafted tomato
(2.34 g pot™) was 34 per cent inferior, and
Grafted tomato (4.83 g pot™) was 36.0 per
cent better performer for nitrogen uptake
compared to non-grafted tomato
(3.56 g pot™Y).

Phosphorus

The INM packages resulted in highest content
of phosphorus in T4 in fruit (0.43 %), plant
(0.21%) and total P uptake (0.53 g pot™)
which were significant to the control (Table
2). Treatments T3 and Ts are at par with T, in
all the cases. The result observed implies that
P concentration and uptake was influenced by
the integrated use of Inorganic and organics.
It may be due to the experimental soil was
acidic in nature which has property of P
fixation, by application of organics to soils
the microbial population increases in soil
which have been responsible to increase the
availability of P in soil by producing organic

acids (Verma and Rawat, 1999). Unlike N, P
is strongly absorbed by soils. As a result,
most soils contain abundant amount of P, as it
hardly leaches out of the soil profile. Because
tomatoes take up relatively smaller amount of
P than the amounts of N and K, the
concentration of P in tomato is also smaller.
The results were supported by Ghosh et al.,
(2014) and Azam et al.,, (2013) that the
integration of organic fertilizers along with
synthetic fertilizers results into highest P
uptake by plants.

Out of three types of grafted tomatoes, non-
grafted and self-grafted tomato recorded
higher content of phosphorus (0.38 %) which
was 3.0 per cent more than Grafted tomato
(0.37 %). Whereas, Grafted tomato and self-
grafted tomatoes recorded highest content of
phosphorus (0.20 %) which was 17.6 per cent
more than non-grafted tomato (0.17 %) in
post-harvest plant sample. There was
significant interaction between  the
fertilization treatments and grafting methods.
The total P uptake was significantly highest in
Grafted tomato compared to others. The
Grafted tomato removed double the amount
of P than other two.

Potassium

The INM packages maintained significantly
higher concentration of K than control.
Higher K concentration was recorded with T,
in fruit (2.90 %), plant (2.72 %) and total K
uptake (3.44 g pot') (Table 3). The
concentration of K in Fruit of tomato was at
par with each other, but showed significant
difference in plant. Where as in total K uptake
was highest in T, and it was on par with T;
and Ts. However, potassium content in fruit
sample, plant sample and total nitrogen was
increased with incremental proportion of
inorganic nitrogen. As like as with nitrogen,
potassium is also absorbed by tomato in large
amount because it is not fixed in acid soil.
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These observations indicate that tomato
responded quite well to inorganic fertilization
than combinations of inorganic and organic
fertilization or organic fertilization only. But
this was contrary to the general notion that
inorganic and organic fertilization is better
than inorganic fertilization only. Probably, the
contradiction here could be due to nutrient
imbalance. Pyo et al., (2010) reported that
low affinity transport systems generally
function when potassium levels in the soil are
adequate for plant growth and development.
This process is mediated by ion channels in
the plasma membrane of root cells, allowing
passive transport of K* from areas of
relatively high external concentration into the
plant cells where the concentration of K is
lower. The expression of these low affinity
transporters does not appear to be
significantly  affected by  potassium
availability.

In fruit out of three types of grafted tomatoes,
non-grafted tomato (2.76 %) maintained
significantly higher mean concentration of K
than self-grafted tomato (2.66 %) and Grafted
tomato (2.44 %). Where as in plant, grafted
tomato recorded highest content of potassium
(2.80 %) and showed 70.70 per cent and
46.60 per cent more than Grafted tomato
(1.91 %) and self-grafted tomato (1.64 %)
respectively. The total K uptake by grafted
tomato showed highest potassium uptake
(3.98 g pot™) which was significantly higher
than non-grafted (2.63 g pot') and self-
grafted tomato (2.24 g pot™). Grafted tomato
showed 51 per cent better K uptake over non-
grafted. The self-grafted tomato was 15 per
cent less compared to non-grafted tomato.

Calcium and magnesium

The INM packages resulted in highest content
of Calcium and Magnesium in Tg in fruit
(1.19 %) (0.83 %) and in plant (2.80%) (1.25
%) respectively which were significantly
higher than control. For both Ca and Mg

concentrations in plant INM packages showed
significant difference, where as in fruit Ts and
T, are found to be on par with Tg. The results
showed that Ca and Mg concentration and
uptake was decreasing with incremental
proportion of inorganic nutrients (Table 4 and
5). Nutrients, such as Ca and Mg, are applied
when liming is done in acidic soils. The
organic  substances and lime acted
catalytically giving better results. The lime
had created conducive soil environment for
making the nutrients available to the plants
and helped in its absorption. The presence of
organic nutrient supplements like farm yard
manure or vermicompost had created
optimum microbial activities. Thereby the soil
under different treatments enriched with all
required nutrients and with enhanced the root
activities for better nutrient absorption.
Organic amendments may increase supply of
macro and micro -nutrients to plants and
could mobilize unavailable nutrients to
available form, and as a cumulative effect,
uptake is higher than synthetic fertilizers.
Similar results are supported by Kachot et al.,
2001.

Out of three types of grafted tomatoes, non-
grafted tomato recorded highest content of
Caand Mg (1.10 %) (0.71 %) than that of
Grafted (1.04 %) (0.56 %) and self-grafted
tomato (0.66 %) (0.50 %) respectively. But, in
plant grafted tomato recorded highest content
of Ca and Mg (2.70 %) (0.84 %) than that of
non-grafted (2.50 %) (0.74 %) and self-
grafted tomato (2.11 %) (0.54 %)
respectively. Total calcium uptake (2.34 g
pot™) which was significantly higher than
non-grafted (1.51 g pot') and self-grafted
tomato (1.50 g pot™). The Grafted tomato
showed 54.0 per cent and 52.0 per cent more
calcium uptake over non-grafted and self-
grafted tomatoes respectively. Grafted tomato
removed high magnesium uptake (1.44 g
pot?) which was significantly higher than
non-grafted (0.60 g pot™®) and self-grafted
tomato (0.52 g pot™).
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Table.1 Influence of INM practices of grafted tomato on nitrogen concentration (%) in fruit, post-harvest sample and total N uptake

Treatment Nitrogen (%) in fruit sample | Nitrogen (%) in post-harvest sample | Total Nitrogen uptake (g pot™)
GT NGT SGT MeanT GT NGT SGT MeanT GT NGT SGT MeanT
T1 (control) 230 360 | 248 | 278 2.1 2.1 1.8 200 264 256 157 2.26
T, (100 % 1.N) 343 590 356 4.30 3.6 2.87 2.8 309 588 375 277 4.13
T3(75% I.N + 25 %0.N) 323 | 540 | 280 354 2.5 2.86 2.7 268 504 376 238 3.73
T4(50 % I.N + 50 % O.N) 291 510 254 351 2.4 2.60 2.6 253 529 367 234 3.76
T5(25% I.N + 75 % O.N) 261 465 | 234 | 3.20 2.6 2.40 2.5 250 563 372 239 3.51
T (100 % O.N) 273 361 214 283 2.4 2.30 2.6 243 473 333 231 3.45
Mean B 273 | 470 @ 2.64 2.60 252 | 250 483 | 356 | 234
T B TxB T B TxB T B =B
SE(m) (1) 0.17 | 0.12 | 0.30 0.032 | 0.023 | 0.056 0.19 | 0.13 | 0.33
C. D. (0.05) 051 036 N/A 0.093 0.066 0.161 055 040 N/A

e |.N- Inorganic nitrogen, O.N- Organic nitrogen

Table.2 Influence of INM practices of grafted tomato on phosphorus concentration (%) in fruit, plant sample and total P uptake

Treatment Phosphorus (%) in fruit sample | Phosphorus (%) in plant sample  Total Phosphorus uptake (g pot™)
GT NGT SGT MeanT GT NGT SGT MeanT GT NGT SGT MeanT
T, (control) 024 @ 0.17 0.23 0.21 0.17 0.17 | 0.14 @ 0.17 0.25 | 0.15 | 0.14 0.18
T, (100 % I.N) 043  0.40 0.36 0.39 0.21 019 020 0.19 056 032 0.27 0.38

T3(75 % I.N + 25 % O.N) 0.38 @ 0.50 0.34 0.40 0.24 022 021 @ 0.20 0.66 | 0.37 | 0.27 0.43
T4(50 % I.N + 50 % O.N) 046 0.38 0.50 0.44 0.30 024 022 0.25 0.81 033 0.46 0.53

T5(25 % I.N + 75 % O.N) 0.35 | 0.49 0.40 0.41 0.20 0.20 A 019 @ 0.20 0.70 | 0.28 | 0.26 0.41
T (100 % O.N) 037 0.35 0.47 0.39 0.17 015 014 0.8 056 024 0.27 0.36
Mean B 0.37 | 0.38 0.38 0.20 0.17 | 0.20 059 | 0.28 | 0.28
T B TxB T B T=B T B TxB
SE(m) (%) 0.01 @ 0.01 0.02 0.004 | 0.003 | 0.008 0.02 | 0.01 | 0.04
C. D. (0.05) 0.04 0.03 0.07 0.009 0.006 0.016 0.06 0.05 0.11

¢ |.N- Inorganic nitrogen, O.N- Organic nitrogen
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Table.3 Influence of INM practices of grafted tomato on Potassium concentration (%) in fruit, plant sample and total K uptake

Treatment

T1 (control)

T, (100 % I.N)
T3(75 % I.N + 25 % O.N)
T4(50 % I.N + 50 % O.N)
T5(25 % I.N + 75 % O.N)

T6 (100 % O.N)

Mean B

SE(m) (+)
C. D. (0.05)

Int.J.Curr.Microbiol. App.Sci (2019) 8(2): xx-xx

Potassium (%) in fruit sample

GT
1.90
2.63
2.56
2.51
2.70
2.36
2.44
T
0.22
0.64

NGT
2.13
3.70
3.05
2.85
2.42
2.44
2.76
B
0.15
N/A

e |.N- Inorganic nitrogen, O.N- Organic nitrogen

Table.4 Influence of INM practices of grafted tomato on Calcium concentration (%) in fruit, plant sample and total Ca uptake

Treatment

T, (control)

T, (100 % I.N)
T3(75 % I.N + 25 % O.N)
T4(50 % I.N + 50 % O.N)
T5(25 % I.N + 75 % O.N)

Ts (100 % O.N)

Mean B

SE(m) (£)
C. D. (0.05)

SGT
1.90
2.40
2.90
2.85
2.91
2.90
2.66
TxB
0.38
N/A

Mean T
1.96
2.90
2.83
2.74
2.67
2.56

Calcium (%) in fruit sample

GT

0.66
0.80
1.24
1.04
1.08
1.46
1.04
T
0.08
0.22

I.N- Inorganic nitrogen, O.N- Organic nitrogen

NGT

0.57
0.96
1.10
1.15
1.40
1.43
1.10
B
0.05
0.16

SGT

0.57
0.64
0.63
0.70
0.72
0.93
0.66
=B
0.14
N/A

Mean T

0.60
0.80
0.99
0.96
1.06
1.19

Potassium (%) in plant sample

GT
1.60
3.84
3.82
3.42
2.60
1.93
2.80
T
0.008
0.024

NGT
1.04
2.67
2.35
2.24
1.75
1.24
1.91

B

0.006

0.017

SGT
1.21
1.97
1.81
1.83
1.62
1.54
1.64
TxB
0.014
0.041

Mean T
1.28
2.72
2.63
2.30
2.00
1.74

Calcium (%) in plant sample

GT

1.91
3.11
2.74
2.73
2.54
3.13
2.70
T
0.01
0.022
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NGT

1.52
1.80
2.94
2.34
2.60
3.11
2.50
B
0.006
0.016

SGT

1.91
2.16
1.80
2.54
2.73
2.15
2.11
=B
0.013
0.04

Mean T

1.80
2.35
2.50
2.54
2.62
2.80

Potassium uptake (g pot™)

GT
1.94
4.55
4.46
4.46
4.42
4.04
3.98
T
0.10
0.30

NGT
1.54
2.92
2.76
2.84
2.80
2.50
2.63

B

0.07

0.21

SGT
1.19
2.85
2.36
2.41
2.34
2.17
2.24
TxB
0.17
0.50

Mean T
1.56
3.44
3.24
3.23
3.19
2.90

Calcium uptake (g pot™)

GT NGT
1.30 | 1.03
250 1.35
2.65 | 1.53
235 1.86
2.60 | 1.67
263 162
234 | 151
T B
0.09 | 0.06
0.26 0.19

SGT

0.74
1.73
1.42
1.70
1.67
1.77
1.50
TxB
0.16
0.46

Mean
T
1.02
1.86
1.87
1.97
1.98
2.01
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Table.5 Influence of INM practices of grafted tomato on Magnesium concentration (%) in fruit, post-harvest sample and total Mg uptake

Treatment Magnesium (%) in fruit sample | Magnesium (%) in plant sample Magnesium uptake (g pot™)
GT NGT SGT MeanT GT NGT SGT MeanT GT NGT SGT Mean
T
T, (control) 0.18 | 0.15 0.25 0.19 0.23 0.12 | 0.11 0.15 021 | 0.17 H 0.14 | 0.17
T, (100 % I.N) 0.70 041 0.67 0.59 0.61 050 0.83 0.41 0.88 053 0.33 0.58
T3(75% IN+25% O.N) | 0.47 | 0.47 0.59 0.60 0.50 0.70 | 0.12 0.68 121 041 063  0.75
T450% ILN+50% O.N) 0.70 0.70 0.77 0.72 0.95 1.13 0.38 0.82 148 0.87 051 0.95
Ts(25% IIN+75% O.N) | 0.67 | 1.08 0.50 0.75 1.26 1.04 @ 0.51 0.93 221 | 0.72 | 0.57 1.17
Ts (100 % O.N) 056 1.26 0.70 0.83 1.50 095 13 1.25 262 090 0.67 1.39
Mean B 056 @ 0.71 0.50 0.84 0.74 | 0.54 1.44 | 0.60 @ 0.52
T B TxB T B TxB T B TxB
SE(m) (%) 0.06 | 0.04 0.01 0.01 0.01 ' 0.02 0.08 | 0.05 | 0.13
C. D. (0.05) 016 0.11 0.28 0.03  0.020 0.05 0.22 0.16 0.40

I.N- Inorganic nitrogen, O.N- Organic nitrogen

Table.6 Influence of INM practices of grafted tomato on Sulphur concentration (%) in fruit, plant sample and total S uptake

Treatment Sulphur (%) in fruit sample Sulphur (%) in plant sample Sulphur uptake (g pot™)
GT NGT SGT MeanT GT NGT SGT MeanT GT NGT SGT MeanT
T, (control) 012 | 011 & 0.11 0.11 0.14 0.12 | 0.12 0.12 0.17 | 0.12 | 0.10 0.13
T, (100 % I.N) 025 022 0.24 0.24 0.21 019 0.18 0.19 049 024 0.27 0.33

T3(75 % I.N + 25 % O.N) 0.40 @ 0.37 0.24 0.34 0.23 0.20 0.16 0.20 0.70 | 0.29 | 0.22 0.40
T4(50 % I.N + 50 % O.N) 0.44 045 0.34 0.41 0.22 0.22 0.20 0.21 0.73 031 0.26 0.43
T5(25 % I.N + 75 % O.N) 051 @ 0.37 0.39 0.48 0.24 0.22 0.19 0.21 0.78 | 0.26 | 0.27 0.43

Te (100 % O.N) 035 0.30 0.33 0.52 0.24 0.21 0.21 0.22 0.76 030 0.28 0.44
Mean B 0.34 | 0.30 0.27 0.22 0.20 0.19 057 | 024 | 0.22
T B TxB T B =B T B =B
SE(m) (%) 0.003 | 0.002 | 0.005 0.002 ' 0.001 | 0.003 0.02 | 0.01 | 0.04
C. D. (0.05) 0.01 0.01 0.02 0.004 0.003 0.01 0.06 0.04 0.10

I.N- Inorganic nitrogen, O.N- Organic nitrogen
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Sulphur

The INM packages resulted in highest content
of sulphur in Tg in fruit (0.52 %), plant
(0.22%) and total P uptake (0.44 g pot™)
which were significantly higher than control
(Table 6). The results showed that S
concentration and uptake was decreasing with
incremental proportion of inorganic nutrients.
Application of organic manures improved S
concentration and uptake in tomato. These
improvements primarily seen to be on account
of enrichment of soil by these nutrients.
Secondarily it can be attributed to their
efficient extraction or translocation due to
increase in root ramification or activities as
organic manures plays vital role in
maintaining better physicochemical and
biological properties of soils. The results
indicating better nutritional status of plant
with organic fertilization are in close
conformity with findings of Singh and Tomar
(1991).

Out of three types of grafted tomatoes, the
Grafted tomato recorded highest content of
sulphur in fruit (0.34%) and plant (0.22 %)
which was 17.9, 15.8 per cent and 32, 10 per
cent more over non-grafted and self-grated
tomato respectively. While in total S uptake
Grafted tomato resulted in highest sulphur
uptake (0.57 g pot™) which was significantly
higher than non-grafted (0.24 g pot™) and
self-grafted tomato (0.22 g pot™). The grafted
tomato showed 130 per cent and 140 per cent
more uptake over non-grafted and self-grafted
tomatoes respectively.

Mineral nutrients are usually obtained from
the soil through plant roots, but many factors
can affect the efficiency of nutrient
acquisition. The chemistry and composition
of certain soils can make it harder for plants
to absorb nutrients. Some plants possess
mechanisms or structural features that provide
advantages when growing in certain types of

nutrient limited soils. In fact, most plants have
evolved nutrient uptake mechanisms that are
adapted to their native soils and are initiated
in an attempt to overcome nutrient limitations.
One of the most universal adaptations to
nutrient-limited soils is a change in root
structure that may increase the overall surface
area of the root to increase nutrient
acquisition or may increase elongation of the
root system to access new nutrient sources.
These changes can lead to an increase in the
allocation of nutrients to overall root growth,
thus resulting in greater root to shoot ratios in
nutrient-limited plants (Lopez-Bucio et al.,
2003).Rootstocks with high specific root
length (SRL) and a greater root length,
density were able to extract water more
rapidly and also take up inorganic nutrients
including nitrate more efficiently, in contrast
to those with low SRL. With these root traits
of the rootstocks in grafted tomato plants,
there was an increase in absorption,
translocation and accumulation of nutrients in
the scion particularly in brinjal grafted
tomato. Similar results obtained by Ruiz and
Romero (1999). The positive influence of
rootstocks on the nutrient contents of the
aboveground plant tissues may depend upon
the physical characteristics of the root system,
such as more root density, more number of
root hairs, lateral and vertical development of
roots which increased the absorption and
translocation of nutrients. This may be
directly linked to the increased growth and
development by grafted plants (Lee, 1994;
Martinez-Ballesta et al., 2010). The results
corroborated by earlier findings of Davis et
al., (2008), Lee (1994), Ruiz and Romero
(1999), Leonardi and Giuffrida (2006),
Martinez-Ballesta et al., (2010), Colla et al.,
(2011), Lee and Oda (2003), Desire Djionou
(2012).

This study shows that grafted tomato has
shown more nutrient concentration and uptake
compared to non-grafted and self-grafted
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tomato in all INM packages. Irrespective of
grafting method, the treatment 100 %
inorganic nitrogen showed highest N and K
concentration and uptake. where as the
treatment 100 % organic nitrogen showed
highest Ca, Mg and S concentration and
uptake, But P concentration and uptake was
highest in combination of inorganic and
organic treatments. We can conclude that for
maintain soil health grafted tomato with
incremental proportion of organic nutrients is
the best.
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