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Tomato (Solanum lycopersicum L.) is a popular warm season vegetable grown throughout the world under
tropical and subtropical conditions. The use of synthetic fertilizers for tomato production over an extended
time period can improve the productivity but consequently deteriorates soil health. Therefore, with the
hypothesis that for an extensive evaluation of different nutrient sources, its influence on the soil health,
growth, yield and biochemical traits of crop. A comprehensive study was carried out on tomato cv. Heem
sohna in a randomized block design with three replication during rabi seasons of 2017-18 and 2018-2019.
The experiment comprised twelve treatments of different nutrient sources including organic manure and in
conjugation with the inorganic fertilizers. Application of 80% NPK + PM (T10) produced higher yield (451.38
q) over control i.e., T12 and registered the highest available soil NPK content (369.04, 71.49 and 264.59 kg ha-

1, respectively). The results revealed maximum plant height (99.23 cm), number of  branches per plant (16.14),
days to 50% flowering (35.87), number of fruits per plant  (25.38), fruit weight (58.47 g) was recorded under
T10 as well as highest TSS (4.630B), Ascorbic acid (26.08 mg-1 100g) and dry matter content. From the present
investigation, it can be concluded that 80 % NPK + PM can be recommended to farmers for maintaining soil
fertility and obtaining higher yields. It could be a cost-effective nutrient management module on a sustainable
basis.
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ABSTRACT

Introduction
Tomato (Solanum lycopersicum L.) is one of India’s

most important fruit vegetables, belonging to the
Solanaceae family (Shilpa et al., 2021). It covers 789
thousand hectares and produces 19759 thousand metric
tonnes per year, with a productivity of 25.0 metric tonnes
per hectare (Anonymous, 2018). The global tomato
production till 2020 is 41.52 million tonnes and is expecting

to increase about 51.93 million tonnes in 2026 according
to the universal scenario (Shilpa et al., 2022). Tomato in
general responds well to both manures and fertilizers.
However, haphazard use of synthetic fertilizer for an
extremely long time can deteriorates the fertility status
of soil. Thus, there is urgency in the need for research to
determine the efficient and judicious utilization of available
nutrient sources to increase the production, productivity,
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and profitability per unit area to meet the food and other
demands of an increasing population (Sahu et al., 2020).
The maintenance of soil health as well as the resolution
of issues with sustainable crop productivity is made
possible by effective nutrient management. Additionally,
it facilitates in detecting any emerging nutrient
deficiencies in plants (Chauhan et al., 2020). Globally,
there is an increased interest in employing organic manures
to recoup the decrease in soil fertility (Sharma et al.,
2020).

Organic agriculture is a holistic production
management system, which promotes and enhances agro-
ecosystem, soil health, including biodiversity, biological
cycles and soil biological activity, but the lack of studies
scrutinizing the soil health responses to organic nutrient
management highlights a research gap not sufficiently
addressed by researchers, even though it is a topic of
great concern to many organic farmers (Osterholz et al.,
2021; Chauhan et al., 2022). Native farm products like
Farmyard manure (FYM), Vermicompost (VC), poultry
manure and neem cake supplement the soil fertility by
enhancing mineralization rate of soil nutrients (Amalraj
et al., 2013). Vermicompost  provides macro and
micronutrients while also improving the soil’s physical,
chemical and  biological  properties  (Chatterjee  and
Bandyopadhyay, 2014). In addition, vermicompost
improves soil structure, porosity, aeration, drainage and
water retention, while also helping to prevent soil
degradation (Sharma et al., 2022). Organic manures such
as cow dung, poultry manure, crop residues and
vermicompost were used as substitutes for inorganic
fertilizers, but no conclusive results were obtained to
determine which of these organic sources of nutrition
produced the highest tomato yield (Ali et al., 2014). As a
result, it is important to investigate the impact of applying
recommended and reduced doses of inorganic nutrient
sources in various combinations with organic amendments
such as farm yard manure (FYM), vermicompost, neem
cake and poultry manure on soil properties, tomato growth,
yield and quality.

Integrated nutrient management (INM) is a strategy
that uses both the sources i.e., organic and inorganic, for
enhancing soil health and providing balanced nutrition to
crops (Singh and Sadawarti, 2021). Combined application
of organic manures and inorganic fertilizers leads to
improvement in yield with controlled release of nutrients
in the soil through slow mineralization of organic manures
(Negi et al., 2021; Chauhan et al., 2023).

The nutrient sources adopted for the cultivation of a
crop is likely to impact not only the yield of the crop but
also the quality of soil and the overall profits to the farmer.

Efficient use of various inputs in crop production helps to
achieve maximum production and productivity of crops
and contributes to profitability and sustainability for rural
livelihoods (Batabyal et al. ,  2016). Hence,
we hypothesized  that  in  order  to  thoroughly  evaluate
various nutrient sources, its effect on the soil health, crop
economics and  yield  need  to  be  critically  quantified.
Adopting best nutrient management practices can
effectively address the current concept of “farming for
health,” the sustainability of the natural resource base,
particularly soil and ultimately the livelihood for the
farming community (Kakar et al., 2020). The following
study was conducted with a motive to find the best
combination of nutrient sources for the growth, yield,
biochemical traits and soil properties for tomato. The
objectives behind this investigation were (i) To ascertain
the effect of organic and inorganic sources of nutrient on
growth and yield of tomato (ii) to find out the effect of
organic and inorganic sources of nutrient on physio-
chemical properties of tomato.

Materials and Methods
Experimental site

The experiment was conducted in  Research and
Extension Center, Veer Chandra Singh Garhwali
Uttrakhand University of Horticulture and Forestry,
Selaqui, Dehradun (U.K.) during 2018-2019 with a view
to ascertain the most suitable organic manure combining
with the recommended NPK fertilizer dose for winter
tomato under agro-climatic and soil conditions of northern
Dehradun. It is located at 30.31° N, longitude 78.03° and
a altitude of 650 metres above sea level. The average
rainfall in this area is 2073 mm, with the majority of it
falling between June and September. However, both
winter and summer rains are common, with the heaviest
rainfall falling between June and September. Before laying
out the experiment, random soil samples were taken from
the experimental field at a depth of 0-15 cm and analyzed
for various chemical properties of the soil. The suggested
methods for physico-chemical properties were used and
the results are listed in Table 1.
Treatments and experimental details

With three replications, the experiment was set up in
a Randomized Block Design (RBD). Different organic
and inorganic fertilizer levels were used in each of the 12
treatments as mentioned in Table 2. The tomato variety
“Heem sohna” was used as a plant material.
Recommended dose of fertilizers for tomato is N 120, P
60 and K 50 kg ha-1. Nitrogen, Phosphorus and Potassium
were used as inorganic fertilizers in the form of urea,
single superphosphate (SSP) and murate of potash
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(MOP), respectively. Nitrogen was applied in three
split doses: the first during field preparation, the second
after one month of transplanting, and the third during the
fruit initiation stage. The full doses of FYM, SSP,  MOP,
Vermicompost, poultry manureand Neem cake were
applied as per the treatments.

The decomposed mixture of dung and urine of farm
animals, as well as their litter and leftover material from
roughages or fodder fed to cattle, is referred to as
farmyard manure. The use of this type of organic manure
improves the soil’s physical, chemical and biological
conditions. FYM (0.5% N, P2O5 0.2% and K2O 0.5%)
can provide all of the nutrients that the plant requires, but
only in low quantity. The vermicompost (1.75% N, P2O5
1.5% and K2O 1.2%) was obtained from the Research

and Extension Center, Veer Chandra Singh Garhwali
Uttrakhand University of Horticulture and Forestry,
Selaqui, Dehradun. It’s a nutrient-dense organic
amendment which is microbiologically active. Poultry
manure (3.03% N, P2O5 2.63% and K2O 1.6%)  is organic
waste from poultry that consists primarily of chicken
faeces and urine, as well as spilled feed, feathers and
bedding materials such as wood shavings or sawdust.
Poultry litter is a type of organic manure that is high in
major plant nutrients like N, P and K, as well as trace
elements like Zn and Cu. This manure was obtained from
a Selaqui poultry farm (UK). Neem cake (5.2% N, 1.0
% P2O5 and 1.4% K2O) is a by-product of the solvent
extraction process for neem oil cake and the cold pressing
of neem tree fruits and kernels.
Growth and yield attributes

For growth, yield and biochemical parameters,
observations were taken on five plants from each
replication in each treatment combination. Plant height
(cm), number of branches per plant, days to 50%
flowering, number of fruits per plant, fruit weight (g),
Fruit yield per hectare (q). The total weight of fruits per
plant was calculated and expressed in grams using the
weight of fruits from previously randomly tagged plants
(g). Fruit yield per hectare was calculated using the weight
of marketable fruits harvested at various times from each
plot. Fruit yields per plot were converted to q/ha.
Biochemical traits

Total soluble solids (TSS) were determined using a
Hand Refractrometer and expressed as a percentage of
fruit weight after the fruits were crushed and juice passed
through a double layer of fine mesh cheese cloth.
Ascorbic acid was measured and expressed as mg 100
g-1 of sample using the 2, 6-dichlorophenol dye, as

Table 1 : Chemical properties of soil before sowing of crop.

Properties Values Method employed

pH (1:2) 6.72 1:2 Soil: water suspension, measured with digital pH meter
(Jackson,1973)

Electrical conductivity (dS m-1) 0.28 1:2 Soil: water suspension, measured with digital ECmeter
(Jackson,1973)

Organic carbon (g kg-1) 9.43 Wet digestion
(Walkley and Black,1934)

Available N (kg ha-1) 285.41 Alkaline potassium permanganate
(Subbiah and Asija,1956)

Available P (kg ha-1) 45.12 Sodium bicarbonate extraction
(Olsen etal.,1954)

Available K (kg ha-1) 234.17 Ammonium acetate
(Merwin and Peach, 1951)

Table 2 : Details of the treatments.

Treatment code Treatment Details
T1 60 % NPK(72:36:30)
T2 60 % NPK + VC
T3 60 % NPK + NC
T4 60 % NPK + FYM
T5 60 % NPK + PM
T6 80 % NPK (96:48:40)
T7 80 % NPK + VC
T8 80% NPK +NC
T9 80% NPK +FYM
T10 80% NPK +PM
T11 100% NPK (120:60:50)
T12 Absolute control

 VC: Vermicompost (5 t/ha)
 NC: Neem cake (2.5 t/ha)
  PM: Polutry manure (2.5 t/ha)
 FYM: Farm yard manure (20 t/ha)
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suggested by Ranganna (1986). The dry matter content
of tomato fruits was determined using a hot air oven by
keeping them at 60°C for 48 hours under each treatment
and calculating the average.
Soil analysis

Soil samples were taken from each plot of all three
replicates after the tomato crop was harvested and
analysed for various physico-chemical properties of soil.
By using a 1:25 soil water suspension and an electrical
digital pH metre, the pH of the soil was determined
(Jackson, 1973). Using a conductivity metre, the electrical
conductivity (dSm-1) of a suspension mixture was
determined (Jackson, 1973). The organic carbon (%) was
determined by dichromate oxidation and titration with
ferrous ammonium sulfate method of Walkley and Black
(1934). Available N(kg/ha) was determined by alkaline
potassium permanganate method of Subbiah and Asija
(1956). For extraction of available P (kg/ha) 0.5 N
NaHCO3 at 8.5 pH was used (Olsen et al., 1954), which
was measured spectrophotometrically. The amount of
available K was determined using a flame photometer
and normal neutral ammonium acetate (Merwin and
Peech, 1951). For the isolation and identification of viable
bacteria, actinomycetes and fungi populations, the serial
dilution and plating technique suggested by Rao (1999)
was used. The media were prepared to support the
microflora that was desired. The medium was autoclaved
and cooled to 450°C before being poured into sterile plates
and allowed to solidify. In a 9 ml sterile water blank, one
gram of  sieved  (2 mm)  soil was  added  and  shaken  for
15-20 minutes. 10-2, 10-3, 10-4, 10-5, 10-6, 10-7 and 10-8

serial dilutions were prepared and 0.1 ml of aliquots of
different dilutions were added over cooled and solidified
medium in petriplates. The plates were rotated to ensure
that the bacterial cells and fungal spores in the aliquot
under the media were distributed uniformly, then allowed
to solidify. The plates were inverted and incubated at
28°C for 3-4 days after the media had solidified. Colonies
appeared on the surface of the medium in the plates,
which was observed. Using the dilution plate technique,
bacteria, fungi and actinomycetes were counted using
nutrient agar (NA), potato dextrose agar medium (PDA),
and Kenknight’s agar media, respectively (Table 3).
Statistical analysis

MS-Excel and OPSTAT were used to statistically
analyse the data collected. The mean values of the data
were subjected to analysis of variance using Randomized
Block Design, as described by Panse and Sukhatme
(2000).

Results and Discussion
All growth, yield contributing, and yield parameters,

including biochemical traits, significantly differed in both
organic and inorganic fertilizer applications.
Growth attributes

To consider crop yield, plant height is a key factor.
Taller plants are regarded as more desirable because they
have more foliage for photosynthesis and carbohydrate
accumulation, resulting in higher yield and productivity.
The availability of nutrients and cultivar both have an
impact on plant height, which is a genetically determined
trait (Sonet et al., 2020). An appraisal of data in Table 4
showed that maximum (99.23 cm) plant height was
recorded in T10 (80% NPK +PM), which was followed
by the treatment T11 i.e. 100% NPK (N120P6oK50).
Maximum number of branches per plant (16.14) was
recorded in T10, which was statistically at par with T7
(80% NPK + VC). The number of leaves was affected
by the study years and “treatment × year” interactions.
In the treatment T10 maximum (35.87) days to 50%
flowering was observed.

According to Manohar and Paliwal (2016), inorganic
fertilizers supply nutrients to the crop during the early
stages of growth and organic manures later. As a result,
plants receive a balanced diet throughout the growing
season, which helps strengthen the height of the plant.

Table 3 : The composition of different types of media used
for microbiological studies.

Composition Quantity

Beef extract 3g

Peptone 5g

NaCl 5g

Agar-agar 20g

Distilled water 1litre

Potatoes 250 g

Dextrose 20 g

Agar-agar 20 g

Distilled water 1litre

K2HPO4 1 g

NaNO3 0.1 g

KCl 0.1 g

MgSO4.7H2O 0.1 g

Glucose 1.0 g

Agar-agar 20 g

Distilled water 1 litre

Media
Nutrient agar media
(NA)(Bacteria)

Potato dextrose
agar media(PDA)
(Fungi)

Kenknight media
(Actinomycetes)
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An increase in plant height may be the result of the plant
assimilating more nutrients that fertilization made
available. Increasing in number of branches might be due
to application of poultry manure as soil amendment
provided macro and micronutrients essentially required
by tomato. The results are in accordance with Makinde
and Bello (2009). The enhanced growth characteristics
carried along by the increased supply of multi-nutrients
may be attributed to the fact that these applied nutrients
in large quantities exerted their combined functions by
improving the physico-chemical and biological conditions
of soils and promoting plant growth by ensuring a higher
number of greener levels within increased photosynthesis
due to increased metabolism of the absorbed nutrients,
profuse root development efficient utilization of plant
nutrients accompanied by the increased supply of multi-
nutrients. Similar results have been reported by Gowda
et al. (2002),  Kadam and Sahane (2002) and Krishnappa
(2002).
Yield contributing and yield attributes

In this study, appraisal of data in Table 4 represented
maximum number of fruits per plant (25.38) and fruit
weight (58.47 g) in the treatment consisting of 80% NPK
+ PM. Accordingly, integrated module; T10 also exhibited
significantly maximum yield per hectare (451.38 q). The
“treatment x year” interactions also showed significant
influence whereas, maximum number of fruits per plant
26.14 g were recorded by T10 during 2018-2019, the
minimum (10.13 g) were  recorded in the same year
through module T12. However, “treatment x year”
interactions were found to be significant and maximum
fruit weight (62.13 g) was recorded in T10 in 2018-2019
and minimum in T12 (40.13 g) during 2018-19. Interaction
effect (years × treatments) revealed significant results
shown in Table 4, maximum yield per hectare was
recorded in  T10 (453.15 q/ha)  in the year 2018-19
whereas, minimum bulb yield was recorded in  T12 (401.18
q/ha) in the year 2018-19.

Increased nutrient availability from the soil to plants
and subsequent higher plant uptake of those nutrients
may be the cause of increasing fruit weight. In comparison
to other tomato crop treatments, it was observed that
combining organic manures with inorganic fertilizers
significantly improved the fruit weight. These findings
concur with those made by Singh et al. (2015), Manoj
(2014), Meena et al. (2014) and Pandey and Chandra
(2013). NPK  and  PM  applied  together  have  an
incremental impact on yield. Noticeably, the highest fruit
yield was found in treatment T10 (80% NPK + PM), which
may be attributed to favourable soil physical conditions,

adequate nutrient availability and higher uptake. Results
for the tomato crop have been reported by Tesfay et al.
(2018). The combined application of inorganic and organic
nutrient sources increased the nutrient uptake and fruit
yield of hybrid tomatoes, according to Sridharan et al.
(2017). Brar et al. (2015), Islam et al. (2017), Singh et
al. (2017), Kumar et al. (2017) and Kumari and Tripathi
(2018) all reported comparable result in tomato. The
increased growth and flower characteristics, which in
turn increased photosynthesis and dry matter production,
may be the cause of the increased tomato yield (Laxmi
et al., 2015). Minimum yield and fruit yield in T12.
Biochemical traits

One of the most essential components of tomato is
total soluble solids, which is affected by different  nutrients
and soil characteristics. Table 5 clearly illustrates that
different treatments have a significant impact on total
soluble solids. The treatment T10 (80% NPK + PM) had
the highest TSS (4.63 Brix), which was followed by the
treatment T7 (80% NPK + VC) with the lowest TSS
(3.77 Brix) in T12. The combined effect of the optimal
nitrogen application received by the plants and the
application of (80% NPK + PM) under T10 treatment
may be the cause of the higher TSS. As a significant
component of endogenous factors influencing the quality
of fruit, nitrogen absorption may have played a controlling
role. Fruits heavily rely on the carbohydrate reserves of
the roots and stems as they ripen, which may have led to
higher TSS in fruits. Ahmadi et al. (2017) also reported
similar results for the tomato crop. Bhardwaj et al. (2010),
Gosavi et al. (2010) and Chumyani et al. (2012) noted
comparable outcomes. The evidence about ascorbic acid
content in tomato fruits and how it is affected by various
treatments is listed in Table 5. The data demonstrates
that T12 had the highest ascorbic acid content, which was
analysed at 26.08 mg 100 g-1. However, in both study
years, the lowest  (17.96 mg 100 g-1) was found with
treatment T12. Increased availability of macronutrients,
particularly nitrogen and potassium, which are important
for enhancing tomato’s fruit vitamin C content, was the
cause of the tomato’s significantly higher ascorbic acid
content. The highest ascorbic acid content was seen after
the application of NPK and organic manure. These
findings concur with those of Khan et al. (2017). One of
the most essential factors for determining yield is the
tomato’s dry matter content. Carbohydrates, fats, proteins,
vitamins, minerals and antioxidants are all indications of
“dry matter,” which is the substance that is left over after
water has been removed. The outcomes showed that
T10 had the highest dry matter content (6.78%) and T11
was the next-highest treatment. The availability of major



Ta
bl

e 
4 

: E
ffe

ct
 o

f d
iff

er
en

t n
ut

rie
nt

 so
ur

ce
s o

n 
gr

ow
th

 p
ar

am
et

er
s a

nd
 y

ie
ld

 o
f t

om
at

o.

Pl
an

t h
ei

gh
t (

cm
)

N
um

be
r o

f b
ra

nc
he

s
D

ay
s t

o 
50

%
 fl

ow
er

in
g

N
um

be
r o

f f
ru

its
Fr

ui
t w

ei
gh

t (
g)

Fr
ui

t y
ie

ld
 p

er
pe

r p
la

nt
pe

r p
la

nt
he

ct
ar

e (
q)

T.
C

20
17

-
20

18
-

Po
ol

ed
20

17
-

20
18

-
Po

ol
ed

20
17

-
20

18
-

Po
ol

ed
20

17
-

20
18

-
Po

ol
ed

20
17

-
20

18
-

Po
ol

ed
20

17
-

20
18

-
Po

ol
ed

18
19

18
19

18
19

18
19

18
19

18
19

T 1
73

.23
75

.62
74

.42
11

.89
12

.17
12

.03
33

.50
35

.23
34

.36
14

.00
16

.23
15

.11
48

.62
49

.12
48

.87
41

9.8
4

42
3.6

3
42

1.7
3

T 2
77

.14
80

.21
78

.67
13

.88
14

.70
14

.29
33

.37
34

.21
33

.79
18

.60
20

.11
19

.35
51

.10
53

.21
52

.15
43

4.2
2

43
7.8

8
43

6.0
5

T 3
73

.91
77

.32
75

.61
12

.04
12

.57
12

.30
34

.12
35

.85
34

.98
15

.37
17

.76
16

.56
45

.8
50

.21
48

.00
42

3.7
3

42
6.1

9
42

4.9
6

T 4
75

.21
78

.62
76

.90
12

.92
13

.30
13

.11
33

.47
34

.50
33

.98
15

.77
18

.52
17

.14
45

.48
51

.23
48

.35
42

8.9
1

43
0.3

5
42

9.6
3

T 5
80

.27
84

.42
82

.34
13

.02
13

.97
13

.49
34

.40
34

.41
34

.40
18

.60
20

.76
19

.68
50

.77
52

.78
51

.77
43

8.9
2

44
0.8

6
43

9.8
9

T 6
83

.71
85

.14
84

.42
12

.29
12

.87
12

.58
33

.47
33

.03
33

.25
16

.50
19

.04
17

.77
47

.66
53

.12
50

.39
43

6.7
8

44
0.7

3
43

8.7
5

T 7
86

.41
90

.12
88

.26
15

.41
16

.00
15

.70
35

.32
35

.02
35

.17
22

.71
24

.78
23

.74
51

.77
59

.24
55

.50
44

6.2
3

44
6.8

5
44

6.5
4

T 8
84

.23
87

.26
85

.74
12

.96
12

.33
12

.64
34

.40
34

.92
34

.66
15

.60
21

.62
18

.61
50

.03
54

.36
52

.19
44

0.9
4

44
2.2

8
44

1.6
1

T 9
85

.46
89

.12
87

.29
13

.20
14

.33
13

.76
34

.50
34

.98
34

.74
16

.17
23

.41
19

.79
47

.38
57

.28
52

.33
44

4.9
4

44
4.8

3
44

4.8
9

T 10
97

.24
10

1.2
3

99
.23

15
.96

16
.33

16
.14

35
.63

36
.11

35
.87

24
.62

26
.14

25
.38

54
.82

62
.13

58
.47

44
9.6

1
45

3.1
5

45
1.3

8

T 11
90

.17
96

.14
93

.15
14

.24
15

.30
14

.77
35

.03
35

.00
35

.01
19

.20
29

.49
24

.34
51

.47
58

.91
55

.19
44

0.4
6

44
1.2

4
44

0.8
5

T 12
70

.04
72

.13
71

.08
9.1

3
9.3

3
9.2

3
32

.17
32

.54
32

.35
11

.06
10

.13
10

.59
42

.77
40

.13
41

.45
40

4.5
9

40
1.1

8
40

2.8
9

M
ea

n
81

.4
1

84
.7

7
83

.0
9

13
.0

7
13

.6
0

13
.3

3
34

.1
1

34
.6

5
34

.3
8

17
.3

5
19

.0
7

19
.0

0
48

.9
7

53
.4

7
51

.2
2

43
4.

09
43

5.
76

43
4.

93

C
D

0.
05

3.
61

3.
08

0.
55

0.
61

1.
64

1.
43

1.
96

1.
32

C
D

0.
05

C
D

 0.
05

C
D

 0.
05

C
D

 0.
05

C
D

 0.
05

C
D

 0.
05

Tr
ea

t-
2.

31
Tr

ea
t-

0.
73

Tr
ea

t-
1.

06
Tr

ea
t-

4.
73

Tr
ea

t-
5.

47
Tr

ea
t-

3.
28

m
en

t:
m

en
t:

m
en

t:
m

en
t:

m
en

t:

Ye
ar

0.
94

Ye
ar

0.
16

Ye
ar

0.
43

Ye
ar

0.
27

Ye
ar

0.
64

Ye
ar

0.
47

Tr
ea

t-
N

S
Tr

ea
t-

0.
57

Tr
ea

t-
N

S
Tr

ea
t-

0.
94

Tr
ea

t-
2.

25
Tr

ea
t-

1.
62

m
en

t
m

en
t

m
en

t
m

en
t

m
en

t
m

en
t

× 
Ye

ar
× 

Ye
ar

×Y
ea

r
×Y

ea
r

×Y
ea

r
×Y

ea
r

664 Manish Chauhan et al.



Ta
bl

e 5
 : 

Ef
fe

ct
 o

f d
iff

er
en

t s
ou

rc
es

 o
f n

ut
rie

nt
s o

n 
bi

oc
he

m
ic

al
 tr

ai
ts

 o
f t

om
at

o 
an

d 
m

ic
ro

bi
ol

og
ic

al
 p

ro
pe

rti
es

 in
 so

il. So
il 

m
ic

ro
bi

al
 co

un
t

Ba
ct

er
ia

Fu
ng

i
A

ct
in

om
yc

et
es

(×
10

4 
cf

ug
-1
so

il)
(×

10
3 c

fu
 g

-1
 so

il)
(×

10
2 c

fu
g-1

so
il)

T.
C

20
17

-
20

18
-

Po
ol

ed
20

17
-

20
18

-
Po

ol
ed

20
17

-
20

18
-

Po
ol

ed
20

17
-

20
18

-
Po

ol
ed

20
17

-
20

18
-

Po
ol

ed
20

17
-

20
18

-
Po

ol
ed

18
19

18
19

18
19

18
19

18
19

18
19

T 1
3.8

0
3.8

7
3.8

3
19

.82
19

.97
19

.89
6.2

2
6.2

7
6.2

4
14

6.2
1

15
4.6

8
15

0.4
4

2.9
6

2.9
8

2.9
7

2.6
1

2.6
8

2.6
4

T 2
4.1

2
4.2

0
4.1

6
20

.82
21

.89
21

.35
6.1

3
6.2

1
6.1

7
19

6.2
4

20
4.0

6
20

0.1
5

4.2
9

4.3
5

4.3
2

3.5
6

3.5
9

3.5
7

T 3
4.2

3
4.2

8
4.2

5
20

.00
21

.45
20

.72
6.3

0
6.3

5
6.3

2
16

0.1
4

17
4.1

4
16

7.1
4

3.2
9

3.3
2

3.3
0

3.2
7

3.3
1

3.2
9

T 4
3.8

7
3.9

4
3.9

0
20

.30
21

.69
20

.99
6.1

0
6.2

3
6.1

6
18

6.5
4

19
4.7

8
19

0.6
6

4.0
6

4.1
7

4.1
1

3.5
1

3.5
4

3.5
2

T 5
4.3

3
4.4

1
4.3

7
21

.40
22

.45
21

.92
6.2

3
6.3

9
6.3

1
16

6.2
4

17
8.6

4
17

2.4
4

3.2
6

3.3
0

3.2
8

3.3
4

3.3
6

3.3
5

T 6
3.9

4
4.1

2
4.0

3
19

.93
20

.12
20

.02
5.9

5
6.0

4
5.9

9
13

8.2
6

14
4.3

5
14

1.3
0

2.9
1

2.9
6

2.9
3

2.3
7

2.4
2

2.3
9

T 7
4.5

0
4.6

3
4.5

6
23

.60
24

.94
24

.27
6.3

7
6.4

2
6.3

9
17

4.2
1

18
6.5

0
18

0.3
5

3.8
1

3.9
4

3.8
7

3.4
1

3.4
4

3.4
2

T 8
4.1

9
4.2

5
4.2

2
20

.37
20

.87
20

.62
5.8

2
5.9

8
5.9

0
15

4.2
3

15
9.3

7
15

6.8
0

3.1
2

3.1
7

3.1
4

2.7
5

2.7
9

2.7
7

T 9
3.9

8
4.2

9
4.1

3
20

.03
21

.14
20

.58
5.6

5
5.7

4
5.6

9
16

5.6
4

17
0.2

8
16

7.9
6

3.6
1

3.7
4

3.6
7

3.1
2

3.1
7

3.1
4

T 10
4.6

1
4.6

6
4.6

3
25

.82
26

.34
26

.08
6.7

3
6.8

4
6.7

8
15

8.4
7

16
4.1

9
16

1.3
3

3.1
9

3.2
5

3.2
2

2.8
4

2.8
8

2.8
6

T 11
4.2

9
4.3

5
4.3

2
20

.83
21

.96
21

.39
6.3

2
6.3

9
6.3

5
13

2.1
7

13
8.6

2
13

5.3
9

2.8
0

2.8
7

2.8
3

2.1
1

2.1
6

2.1
3

T 12
3.7

6
3.7

9
3.7

7
17

.84
18

.08
17

.96
5.5

4
5.5

8
5.5

6
12

4.1
2

12
8.4

3
12

6.2
7

2.5
2

2.5
7

2.5
4

2.0
8

2.1
4

2.1
1

M
ea

n
4.

13
4.

23
4.

18
20

.8
9

21
.7

4
21

.3
1

6.
11

6.
20

6.
15

15
8.

53
16

6.
50

16
2.

52
3.

31
3.

38
3.

35
2.

91
2.

95
2.

93

C
D

0.
05

0.
13

0.
22

0.
77

1.
30

0.
25

0.
25

7.
76

4.
83

0.
15

0.
14

0.
16

0.
12

C
D

 0.
05

C
D

 0.
05

C
D

 0.
05

C
D

 0.
05

C
D

 0.
05

C
D

 0.
05

Tr
ea

t-
0.

12
Tr

ea
t-

0.
73

Tr
ea

t-
0.

17
Tr

ea
t-

4.
44

Tr
ea

t-
0.

10
Tr

ea
t-

0.
09

m
en

t:
m

en
t:

m
en

t:
m

en
t:

m
en

t:
m

en
t:

Ye
ar

0.
05

Ye
ar

0.
30

Ye
ar

0.
07

Ye
ar

1.
81

Ye
ar

0.
04

Ye
ar

0.
04

Tr
ea

t-
N

S
Tr

ea
t-

N
S

Tr
ea

t-
N

S
Tr

ea
t-

N
S

Tr
ea

t-
N

S
Tr

ea
t-

N
S

m
en

t
m

en
t

m
en

t
m

en
t

m
en

t
m

en
t

× 
Ye

ar
× 

Ye
ar

× 
Ye

ar
× 

Ye
ar

× 
Ye

ar
× 

Ye
ar

TS
S 

(°
B

)
A

sc
or

bi
c a

ci
d

D
ry

 m
at

te
r c

on
te

nt
(m

g-1
 1

00
g)

(%
)

Comparative studies on Application of Organic and Inorganic Nutrients on Performance of Tomato 665



and minor nutrients, particularly nitrogen and potassium,
which are essential for improving fruit quality, may have
increased, while the availability of sufficient nutrients may
have decreased. Singh et al. (2010) reported similar
results.
Microbiological properties

The data in the Table 5 reveal that treatment T2 (60
percent NPK + VC) recorded the highest Bacteria, Fungi
and Actinomycetes count, at 200.15 × 104 cfu g-1, 4.32 ×
103 cfu g-1 and 3.57 × 102 cfu g-1 soil, closely followed by
treatment T4 (60 percent NPK + FYM). In the treatment
T12 (Absolute control), the minimum count was recorded
as 126.27 × 104 cfu g-1, 2.54 × 103 cfu g-1 and 2.11 × 102

cfu g-1. Similar findings were reported by Arbad and Ismail
(2012), who came to the conclusion that treatment plots
receiving 60% NPK+ VC had the highest populations of
bacteria, actinomycetes, and fungi. The density of the
microbial population increased in the vermicompost-
applied plot (Ammaan and Subramaniam, 2017). The loss
of organic matter in conventional farming, according to
Singh et al. (2017), makes it difficult to maintain the
microbial load in soil. When organic manures like

Table 6 : Effect of different nutrient sources on available nitrogen, phosphorus and potassium content in tomato.

Nitrogen (kg/ha) Phosphorus (kg/ha) Potassium (kg/ha)

T.C 2017-18 2018-19 Pooled 2017-18 2018-19 Pooled 2017-18 2018-19 Pooled

T1 294.21 304.16 299.18 50.45 54.24 52.34 232.14 234.45 233.29

T2 326.45 334.74 330.59 62.73 64.36 63.54 242.34 247.13 244.73

T3 309.62 316.84 313.23 57.14 58.62 57.88 233.58 236.29 234.93

T4 321.21 330.58 325.89 60.12 62.21 61.16 239.42 241.56 240.49

T5 342.14 348.22 345.18 65.76 66.04 65.90 249.16 249.92 249.54

T6 338.41 345.26 341.83 64.47 65.93 65.20 246.74 248.42 247.58

T7 354.39 364.14 359.26 66.11 66.84 66.47 252.34 253.79 253.06

T8 340.64 346.29 343.46 65.24 66.08 65.66 248.21 250.83 249.52

T9 346.84 351.59 349.21 65.52 65.84 65.68 247.49 247.98 247.73

T10 365.17 372.92 369.04 71.12 71.87 71.49 262.78 266.41 264.59

T11 359.21 364.64 361.92 68.24 69.81 69.02 259.40 262.24 260.82

T12 264.23 272.41 268.32 38.21 41.74 39.97 221.43 228.15 224.79

Mean 330.21 337.64 333.92 61.25 62.79 62.02 244.58 247.26 245.92

CD0.05

CD 0.05 CD 0.05 CD 0.05

Treatment: 9.92 Treatment: 1.79 Treatment: 6.35

Year 4.05 Year 0.73 Year 2.59

Treatment NS Treatment NS Treatment NS
× Year × Year × Year

vermicompost and FYM were applied, microbes
multiplied exponentially. They held the opinion that
microbe activity increased in soils devoid of chemical
fertilizers.
Soil analysis

To ascertain the effect of organic and inorganic
sources of nutrients on soil nutrition, the nutrient status
of the soil was analysed. Table 6 clearly shows that the
integrated use of fertilizers from inorganic and organic
sources resulted in a significant increase in the amount
of nitrogen that was readily available in the soil. The
available nitrogen was significantly higher under T10
(369.04 kg ha-1), followed by T11 (361.92 kg ha-1) and
the lowest was under T12 (268.32 kg ha-1). The direct
application of sufficient amounts of inorganic nitrogenous
fertilizers and the quick release of nitrogen in the soil
may be responsible for the increase in the soil’s nitrogen
availability (Katkar et al., 2011). Combining nitrogen
fertilizer and organic manures may have increased the
amount of available nitrogen by increasing soil nitrogen
mineralization and reducing nitrogen losses (Meena et
al., 2018). The mean phosphorus content of T10 was the
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highest of all the modules, at 71.87 kg/ha. The highest
amount of potassium that was readily available was found
in treatment T10 (80 percent NPK + PM), which was
followed by treatment T11 (264.59 kg/ha). The significant
increase in available P in the treatments receiving
NPK+PM may be attributable to decreased water soluble
P fixation, increased organic P mineralization due to
microbial action, and soil P solubilization by organic acids
produced during organic matter decomposition.
Varalakshmi et al. (2005) and Chandel et al. (2017) both
reported results along similar lines (2017). The increased
potassium availability in treatment T10 can be attributed
to the direct addition of potassium to the soil’s potassium
pool by inorganic NPK fertilizers, the reduction of K
fixation, and the release of K as a result of the interaction
of organic matter and clay upon the addition of organic
manures. Choudhary et al. (2004) reported outcomes that
were comparable.

Conclusion
The integrated application of organic manures and

inorganic fertilizers in the current study revealed
significant variations for all tomato growth, yield and yield-
attributing traits as well as biochemical attributes. The
recommended dose of fertilizers (80%) and poultry
manure (2.5 t/ha) in treatment T10 were appraised to be
the best treatment for yield and its component traits. Our
findings may help to clarify the significance of combining
organic manure with inorganic fertilizers to improve
growth quality and increase tomato yield.
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