Mysore J. Agric. Sci., 60 (1) : 300-311 (2026)

Isolation and Screening of Indigenous Plant Growth-Promoting Rhizobacteria
from Tomato (Solanum lycopersicum L) Rhizosphere Soils of Beggli
Micro-Watershed, Kolar, Karnataka

SHRAVANI BoTUukU!, N. UMASHANKAR?, A. SaTHISH?, P. S. BENHERLAL*, T. K. RADHA’
'%2Department of Agricultural Microbiology, *Soil Science and Agricultural Chemistry,
“Plant Biotechnology, College of Agriculture, UAS, GKVK, Bengaluru - 560 065,
SDivision of Natural Resources, ITHR, Bengaluru - 560 089
e-Mail : botukushravani@gmail.com

AUTHORS CONTRIBUTION ABSTRACT

SHRAVANI BOoTUKU :
Conceptualization, carried
out experiment, draft
preparation and data analysis

Tomato (Solanum Ilycopersicum L.) is one of the most important vegetable crops
cultivated worldwide; however, its productivity is greatly influenced by nutrient
availability in the soil. Excessive chemical fertilizer usage has led to adverse

effects on soil health and the environment, thereby necessitating the exploration
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of eco-friendly alternatives. Given the above, the present study was undertaken

to isolate and characterize plant growth-promoting rhizobacteria (PGPR),
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as the most efficient PGPR strains, exhibiting significantly higher nutrient
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TOMATO (Solanum lycopersicum L.) is one of the
most economically important vegetable crops
cultivated worldwide and occupies a significant
position in the Indian agricultural sector. India ranks
second in global tomato production, with Karnataka
being a major contributor due to its favorable
agro-climatic conditions (FAO, 2021). Tomato
requires high amounts of essential macronutrients
such as nitrogen (N), phosphorus (P) and potassium
(K) for optimal growth, yield and fruit quality.
However, the indiscriminate and excessive
application of chemical fertilizers has led to
environmental degradation, soil nutrient imbalances,

and increased production costs (Sharma et al., 2023).
The rhizosphere - the narrow region of soil directly
influenced by root exudates - hosts diverse microbial
populations that can significantly influence plant
nutrition and health. Among them, plant growth-
promoting rhizobacteria (PGPR) capable of
fixing atmospheric nitrogen, solubilizing insoluble
phosphate and mobilizing potassium have gained
attention as sustainable alternatives to chemical
fertilizers (Vessey, 2003 and Zaidi et al., 2015). These
beneficial microbes not only improve nutrient uptake
but also enhance root development, stress tolerance
and disease resistance (Bhattacharyya and Jha, 2012).

300



Mysore J. Agric. Sci., 60 (1) : 300-311 (2025)

SHRAVANI BOTUKU et al.

Nitrogen-fixing bacteria, including Azotobacter,
Azospirillum and certain Bacillus spp., convert
atmospheric N, into plant-available forms (Ahmad
et al., 2008). Phosphate-solubilizing bacteria (PSB),
such as Pseudomonas, Bacillus and Rhizobium,
release organic acids that chelate calcium and
iron-bound phosphates, enhancing phosphorus
availability (Rodrkguez and Fraga, 1999). Like
wise, potassium-solubilizing bacteria (KSB) like
Bacillus mucilaginosus and Frateuria aurantia
play a critical role in releasing potassium from
silicate minerals (Meena et al., 2015).

Watersheds serve as key hydrological units for
managing land, water and soil resources in an
integrated manner. They provide a functional
landscape for implementing sustainable agricultural
practices, especially in rainfed regions like the Kolar
district. The Beggli micro-watershed represents a
micro-level planning unit within the semi-arid
region of Karnataka, where tomato is widely
cultivated under intensive fertilizer regimes.
Understanding the native microbial communities in
agroecosystems is vital for developing eco-friendly
and location-specific nutrient management
strategies. Watershed-based studies also offer the
advantage of linking soil biological health with
spatial planning and sustainable land use. Hence, the
present study was conducted to isolate and
screening of nitrogen-fixing, phosphate-solubilizing
and potassium-solubilizing bacteria from the
rhizosphere soils of tomato crops in the Beggli
micro-watershed, Kolar district, to identify efficient
native strains for potential biofertilizer development.

MATERIAL AND METHODS

Collection of Soil Samples from Tomato
Rhizosphere

Soil samples were collected from the Beggli
micro-watershed, Kolar district, Karnataka, which
lies in the Eastern Dry Zone of the state. The area is
characterized by red sandy loam soils and moderate
rainfall, making it ideal for tomato (Solanum
lycopersicum) cultivation. Rhizospheric soil
samples were collected from healthy tomato plants

at four different locations within the Beggli
micro-watershed. Samples were taken from a depth
of 0-15 cm using a sterile spatula and transferred
into sterile polythene bags. Each sample was labeled
and transported to the laboratory under aseptic
conditions. Samples were stored at 4 °C until further
processing.

Isolation of Tomato Rhizobacteria

Isolation of rhizobacteria was performed using the
serial dilution and spread plate technique. One gram
of each soil sample was suspended in 9 ml of sterile
distilled water and serially diluted up to 10°. From
appropriate dilutions, 0.1 ml aliquots were plated
onto different selective media: Jensen’s Agar for
free-living nitrogen-fixing bacteria. Pikovskaya’s
Agar for phosphate-solubilizing bacteria and
aleksandros Agar for potassium-solubilizing
bacteria. Nutrient Agar (NA) was used for
maintenance of pure cultures. The plates were
incubated at 28 + 2 °C for 48-72 hours. Distinct
colonies were selected based on morphology,
purified by the four-way streak plate method and
maintained on respective agar slants at 4 °C for
further studies.

Screening of Bacterial Isolates under In-vitro
Conditions

The bacterial isolates obtained were qualitatively and
quantitatively screened for their nitrogen-fixing ability
and phosphate- and potassium-solubilizing potential.

In-vitro Nitrogen Fixation

The nitrogen-fixing potential of bacterial isolates
was assessed by using Jensen’s agar medium at a
dilution of 10, which lacks combined nitrogen
sources. Growth of colonies on this medium indicated
the ability to fix atmospheric nitrogen. The nitrogen
fixation by each bacterial isolate was estimated
according to the method described by Humphries
(1956). The Norris Glucose Nitrogen-Free Medium
was used in this study. A 100 ml quantity of the
above-mentioned medium was dispensed to a 250 ml
capacity conical flask and autoclaved. The bacterial
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cultures grown for 24 hrs separately in NFB
broth were used to inoculate at 2 ml/100 ml of the
medium. Triplicate samples were maintained for
each isolate.

After seven days of incubation at 37 °C, the culture
was homogenized. Five ml of the homogenized
culture were collected and digested with 5 ml of
concentration H,SO, and 200 mg catalytic mixture
K,SO,: CuSO,: selenium (100:10:1 ratio) till the
contents became clear. After cooling, the volume
was made up to 25 ml with distilled water. Then
aliquot of 5 ml was transferred to the micro-kjeldhal
distillation unit. An aliquot of 10 ml of 40 per cent
sodium hydroxide was added and steam distilled.
Ammonia evolved was collected over 2 per cent
boric acid (20 ml) containing 2 drops of double
indicator (83.3 mg bromocresol green + 16.6 mg
methyl red indicator dissolved in 10 ml of 95%
ethanol) and back titrated against 0.005 N H,SO,.
Percent N was calculated with following formula,

Titre value x 0.0014 x N

of H, SO, x vol.made

Percent N = x 100

Volume of sample speed

Quantitative estimation of ammonia production
was performed by inoculating the isolates into
Jensen’s broth and incubating at 28 = 2 °C for
48 hours. After incubation, 1 ml of culture supernatant
was mixed with Nessler’s reagent and the development
of a brownish-yellow color confirmed ammonia
production. The concentration of ammonia was
measured spectrophotometrically at 450 nm and
expressed as mg NH ml™".

Phosphorus Solubilization Assay

Phosphate-solubilizing activity of microbial cultures
was determined on Pikovskaya agar (Pikovskaya,
1948) containing 0.5 per cent (w/v) tricalcium
phosphate. A clear zone’s occurrence was considered
a positive indication of phosphate solubilization
(Nautiyal, 1999).

Quantitative analysis of tricalcium phosphate
solubilization in a liquid medium was carried out

using the Fiske and Subbarow (1925). Microbial
isolates were inoculated into 50 ml of Pikovskaya’s
broth and incubated on a shaker at 120 rpm for 7 days
at 28 = 0.2 °C. The supernatant was collected by
centrifugation at 12,000 rpm for 15 min. The
resultant supernatant (500 pl) was mixed with
500 pl of 10 per cent (w/v) trichloroacetic acid
in a test tube. Four milliliters of the color reagent
(1:1:1:2 ratio of 3M H,SO,, 2.5 per cent ammonium
molybdate, 10 per cent ascorbic acid and sterile
distilled water) was added and the mixture was
incubated at room temperature for 15 min. The pH
value of the culture broth was measured on day 0 and
day 7. Sterile PVK medium was served as a control.
The optical density was read at 820 nm using a
spectrophotometer. Soluble phosphorus was estimated
using a standard curve.

The solubilizing index and efficiency of the microbes
was calculated using the following formula
(Pikovskaya, 1948).

Solubilizing efficiency (SE%) = Z/C x100
Solubilizing index (S7) = (C + Z)/x 100

Where, Z and C stand for clearance zone (mm) and
colony diameter (mm), respectively.

Potassium Solubilization Assay

The potassium solubilizing activity of microbial
cultures was determined on the Aleksandrow
medium. Potassium aluminum silicate is usually used
as a source of the insoluble form of K potassium
(Meena et al., 2016). The plates were then incubated
at 30 °C. After 7 days, the colonies exhibiting clear
zones were selected and the diameter of the
solubilization zone was calculated in mm. Quantitative
estimation of K solubilization was performed by
flame photometry, wherein culture broth was
centrifuged and the supernatant was used for
precipitation of cobalt nitrite. The standard curve for
the quantification of K is prepared using various
concentrations of KClI solution (Hu et al., 2006).
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Assessment of Plant Growth-Promoting Traits
Indole-3-Acetic Acid (IAA) production

The production of plant growth-promoting hormones,
Indole-3-Acetic Acid (IAA) and Gibberellic Acid
(GA), was quantitatively estimated for the
nitrogen-fixing (TNFB), phosphate-solubilizing
(TPSB) and potassium-solubilizing (TKSB) bacterial
isolates.

Quantitative Estimation of IAA (Gordon and
Paleg, 1957)

Bacterial isolates were grown in King’s B medium
supplemented with tryptophan (500 mg/L) and
incubated at 28 °C for five days. The bacterial
suspension was centrifuged at 7000 rpm for 5 min
and the supernatant was collected. To the 2ml of
supernatant 4ml of Salkowski reagent was added
and allowed to stand at room temperature for 30
minutes. The appearance of pink color served as a
positive result; optical density was measured by
spectrophotometer at 535 nm and the amount of [AA
was obtained by standard curve. The intensity of the
pink color was read at 535 nm spectrophotometrically
(Thermo Scientific, Biomate 3S, China) and the
amount of [AA produced was calculated using
standard curve.

Gibberellic Acid (GA) Production

Twenty-five ml of the fresh culture supernatant was
taken in a test tube to which two ml of Zinc acetate
was added. After two minutes, two ml of potassium
ferrocyanide was added and centrifuged at
1000 rpm for 15 minutes. To five ml of this
supernatant, five ml of 30 per cent hydrochloric
acid was added and incubated at 20 °C for 75
minutes. The blank was maintained without cultures;
similarly, the standard curve was prepared with
known concentrations (100, 10, 1, 0.1 and 0.01 ppm)
of GA. The absorbance was measured at 254 nm
in a UV-visible spectrophotometer (Paleg 1965).
The amount of GA present in the extract was
calculated from the standard curve and expressed
as pg/ml of the medium.

Statistical Analysis

All experiments were conducted in triplicate and the
data were subjected to analysis of variance (ANOVA)
using SPSS or WASP software. Significance was
tested at p < 0.05 and results were expressed as mean
+ standard error (Gomez and Gomez, 1984).

RESuLTS AND DiscussioNn

Plant growth-promoting rhizobacteria (PGPR) play a
vital role in improving crop productivity by
enhancing nutrient availability and stimulating
plant growth through various direct and indirect
mechanisms. In the present study, an attempt was
made to isolate and screen efficient nitrogen-fixing,
phosphate-solubilizing and potassium-solubilizing
bacteria (NPK bacteria) from the tomato rhizosphere
soils collected from the Beggli micro-watershed,
Kolar district (Table 1). Four rhizosphere soil
samples (TSB1, TSB2, TSB3 and TSB4) were
analyzed to understand their nutrient status,
which served as a basis for isolating efficient
NPK-solubilizing PGPR (Plate 1). The diversity and
efficiency of isolated strains were further assessed to
identify potential candidates for improving tomato
growth and soil fertility.

Physicochemical properties of the soil were analyzed
and presented in Table 2. The soils from the
Beggli micro-watershed were slightly acidic to
neutral (pH 5.94-7.22), non-saline (ECE0.35-0.52dS/m)
and exhibited medium to high fertility. Organic
carbon ranged from 0.63-0.98%, with available
N (170.52-211.00 kg/ha), P (27.43-41.36 kg/ha) and
K (261.67-310.38 kg/ha), indicating favorable
conditions for microbial activity and tomato growth.

Nitrogen Fixation Potential of Free-Living
Microbial Isolates

The In-vitro nitrogen fixation ability of 25 microbial
isolates from tomato rhizosphere soils of the
Beggli micro-watershed varied significantly,
ranging from 0.052% (TNFB-22) to 1.052%
(TNFB-12, TNFB-20) (Table 3). Among all,
TNFB-12 and TNFB-20 recorded the highest nitrogen
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TaBLE 1

Bacterial isolates from tomato rhizosphere soil samples of Beggli micro-watershed

Sample Code Isolate Code Isolate Description N}lmber of
isolates

TNFB Tomato Nitrogen-Fixer Beggli 25

TSB (Tomato soil Beggli) TPSB Tomato Phosphate-Solubilizer Beggli 25

TKSB Tomato Potash-Solubilizer Beggli 25

T5B1 TSB2 TSB3 T5B4

TNFR
TPSHE
TKSBE

Plate 1 : Isolation of nitrogen-fixing (TNFB), phosphate-solubilizing (TPSB), and potassium-solubilizing (TKSB)
bacterial isolates from tomato rhizosphere soils of Beggli micro-watershed at 10{ u dilution from

four tomato rhizosphere soil samples (YTSB1. TSB2, TSB3, TSB4)

TABLE 2

Physicochemical properties of soil collected from tomato rhizosphere
soils of Beggli micro-watershed

Physicochemical

Propertics TSB1 TSB2 TSB3 TSB4
pH 6.78 + 0.02 7.22 + 0.01 6.60 + 0.08 5.94 +0.02
ECE (dS/m) 0.45 + 0.01 0.52 £ 0.00 0.48 £ 0.00 0.35 £0.02
OC (%) 0.78 £+ 0.00 0.98 = 0.02 0.85+0.01 0.63 +0.00
N (kg/ha) 190.73 + 0.64 211.00 + 0.58 201.00 £ 0.58 170.52 +£0.29
P (kg/ha) 32.00 + 0.29 41.36 £ 0.32 3539+0.20 27.43 £0.23
K (kg/ha) 281.00 + 3.79 310.38 £ 0.20 290.13 £0.07 261.67 +1.20

Note : All the values are mean + standard error (n=3) at p d”0.05. TSB (Tomato soil Beggli), electrical conductivity (ECE), organic
carbon (OC), available nitrogen (N), available phosphorus (P), available potassium (K)
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fixation (1.052%), followed by TNFB-19 (0.942%)
and TNFB-9, TNFB-11, TNFB-15, TNFB-23
(0.882%) (Table 3). The variation in nitrogen fixation
efficiency could be attributed to differences in the
metabolic potential and enzymatic activity of the
isolates, particularly nitrogenase enzyme production,
which plays a vital role in converting atmospheric
nitrogen into plant-available forms.

These findings agree with earlier studies, which
reported that Azotobacter, Azospirillum and other

TABLE 3
in-vitro Nitrogen fixation by microbial isolates

Microbial isolates Percent N, fixation

TNFB-1 0.782
TNFB-2 0.552
TNFB-3 0.442
TNFB-4 0.382
TNFB-5 0.722
TNFB-6 0.492
TNFB-7 0.832
TNFB-8 0.612
TNFB-9 0.882
TNFB-10 0.782
TNFB-11 0.882
TNFB-12 1.052
TNFB-13 0.162
TNFB-14 0.272
TNFB-15 0.882
TNFB-16 0.872
TNFB-17 0.722
TNFB-18 0.872
TNFB-19 0.942
TNFB-20 1.052
TNFB-21 0.782
TNFB-22 0.052
TNFB-23 0.882
TNFB-24 0.872
TNFB-25 0.722
S.Em () 0.004
C.D. (P=0.01) 0.013

free-living diazotrophs exhibit varying nitrogen
fixation capacities depending on soil properties, root
exudates and microbial diversity (Rana et al., 2020
and Singh et al., 2021). Higher nitrogen-fixing
isolates could play a significant role in enhancing soil
fertility and reducing dependency on synthetic
nitrogen fertilizers.

Ammonia Production by Free-Living Nitrogen-
Fixing Isolate

Among the 25 free-living nitrogen-fixing isolates
from tomato rhizosphere soils, several showed
varying levels of ammonia production (Plate 2).
Isolates TNFB-12, TNFB-20, TNFB-19 and TNFB-9
exhibited high ammonia production, while
isolates like TNFB-3, TNFB-4 and TNFB-22 showed
lower activity. These variations indicate differences
in ammonification potential and nitrogenase enzyme
activity, which play a vital role in enhancing soil
nitrogen availability and promoting plant growth
(Rana et al., 2020 and Singh et al., 2021).

Qualitative and Quantitative Screening of
Bacterial Isolates for Phosphate-Solubilizing
Ability

The phosphate solubilization efficiency of the
25 TPSB isolates varied significantly (Table 4).
Among them, TPSB-29 exhibited the highest
solubilizing efficiency (178.91%) with a solubilizing
index (SI) of 3.27, followed by TPSB-18 (167.04%,
SI=2.65), TPSB-26 (161.87%, SI=3.01), TPSB-12
(152.74%, SI = 2.66) and TPSB-15 (146.94%,
SI = 3.05). Conversely, isolates such as TPSB-4
and TPSB-7 showed relatively lower efficiencies
(90.34% and 11.54%, respectively). A significant
decrease in pH was observed in efficient isolates
(from 7.0 in control to as low as 5.40 in TPSB-29),
correlating with higher soluble phosphorus (Pi)
release (3.84 pg/ml in TPSB-29). The trend
indicates that increased organic acid production
by efficient phosphate-solubilizing bacteria enhances
P solubilization, leading to a decrease in broth pH
and higher Pi release. Phosphate solubilizing bacteria
(PSB) enhance phosphorus availability by secreting
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Plate 2 : Ammonia production by free- living nitrogen fixing isolates of tomato rhizosphere soils samples

TABLE 4
Release of Pi from TCP broth by microbial isolates after seven days of incubation

7 Days after incubation (DAI)

Bacterial
g S e
TPSB-1 5.66 0.93 - -
TPSB-2 571 0.93 - -
TPSB-3 5.56 1.06 2.09 111.54
TPSB-4 6.01 0.92 1.98 90.34
TPSB-5 6.91 0.69 - -
TPSB-6 6.00 0.92 - -
TPSB-7 5.51 1.12 2.09 11.54
TPSB-8 5.51 1.12 - -
TPSB-9 5.51 1.12 - -
TPSB-10 5.50 1.13 2.28 120.34
TPSB-11 5.51 1.93 2.18 122.54
. TPSB-12 5.41 3.27 2.66 152.74
§ TPSB-13 551 2.73 2.28 122.64
;§ TPSB-14 5.50 3.13 2.90 142.94
K TPSB-15 5.41 3.27 3.05 146.94
S TPSB-16 551 3.13 2.48 140.34
2 TPSB-17 5.71 0.93 - .
5 TPSB-18 5.40 3.8 2.65 167.04
~ TPSB-19 6.90 0.68 - -
E TPSB-20 6.80 0.83 - -
g TPSB-21 6.91 0.72 - -
S TPSB-22 7.01 0.64 - -
é‘ Continued....
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TaBLE 1 Continued....

7 Days after incubation (DAI)

Bacterial
isolates . Solubilizing Solubilizing
pH Pi (ng/ml) index (SI) efficiency (SE %)

TPSB-23 6.91 0.82 - -
TPSB-24 5.41 3.60 3.01 161.87
TPSB-25 5.40 3.84 3.27 178.91
Control 7.0 0.63 - -
S. Em (£) 0.007 0.070 0.044 0.434
C.D. (P=0.01) 0.019 0.199 0.128 1.265

organic acids, which chelate cations and reduce pH,
thereby increasing Pi release (Kumar and Naik 2021).
Similar findings were reported by Khan ez a/ (2009),
where highly efficient PSB isolates exhibited a strong
correlation between pH reduction and phosphate
solubilization.

Qualitative and Quantitative Screening of
Bacterial Isolates for Potassium Solubilizing
Ability

potassium solubilization efficiency of the 25 TKSB
isolates varied widely (Table 5). Among them,
TKSB-17 exhibited the highest solubilizing
efficiency (331.14%) with a solubilizing index (SI)

of 2.31, followed by TKSB-1 (269.77%, SI = 2.26),
TKSB-24 (157.24%, S1=0.91), TKSB-15 (182.19%,
SI = 1.31) and TKSB-10 (119.97%, SI = 2.24). On
the other hand, isolates such as TKSB-2 (89.94%)
and TKSB-4 (108.48%) showed relatively lower
solubilization efficiencies. A significant decrease
in pH was recorded in highly efficient isolates
(5.40-5.80), which corresponded with enhanced K
release in the broth. For instance, TKSB-17 released
the highest potassium (4.88 pg/ml) with a substantial
pH drop, indicating strong production of organic acids
responsible for mineral solubilization.

The increased K solubilization by efficient isolates is
attributed to the secretion of organic and inorganic

TABLE 5

in vitro pH and K release by microbial isolates in Aleksandrow broth

7 Days after incubation (DAI)

Microbial
kg T

TKSB-1 6.60 0.05 2.26 269.77
TKSB-2 5.80 2.49 1.35 89.94
TKSB-3 5.70 0.02 - -
TKSB-4 6.10 2.44 1.21 108.48
TKSB-5 7.00 5.88 - -
TKSB-6 6.10 3.58 1.31 129.94
TKSB-7 5.80 3.27 - -
TKSB-8 5.50 2.86 - -

Continued....
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TaBLE 5 Continued....

7 Days after incubation (DAI)

Microbial
ko Sl S

TKSB-9 5.60 1.92 - -
TKSB-10 5.40 2.87 2.24 119.97
TKSB-11 5.50 9.61 - -
TKSB-12 5.50 10.09 - -
TKSB-13 5.60 7.14 - -
TKSB-14 5.80 0.92 1.26 124.94
TKSB-15 5.40 2.64 1.31 182.19
TKSB-16 5.60 3.13 - -
TKSB-17 5.80 4.88 2.31 331.14
TKSB-18 5.40 4.60 - -
TKSB-19 7.00 0.92 - -
TKSB-20 6.90 4.88 - -
TKSB-21 6.50 3.14 - -
TKSB-22 6.60 2.86 - -
TKSB-23 7.00 14.90 - -
TKSB-24 7.00 4.88 0.91 157.24
TKSB-25 6.90 1.18 - -
Control 7.00 0.01 - -
S. Em (£) 0.058 0.006 0.021 0.174
C.D. (P=0.01) 0.164 0.016 0.062 0.518

TPSB-13 TESB-17

Plate 3 : Bacterial isolates showing clear zone formation indicating phosphate (TPSB-13) and potassium (TKSB-17) solubilization
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acids, which lower the pH and facilitate the dissolution
of insoluble potassium-bearing minerals. Similar
findings were reported by Archana et al. (2013),
where higher organic acid production was strongly
correlated with enhanced K release from mica and
feldspar.

IAA and GA Production by Free-living N, -fixers,
Phosphate and Potash Solubilizing Isolates

The production of indole-3-acetic acid (IAA) and
gibberellic acid (GA) varied significantly among the
nitrogen-fixing (TNFB), phosphate-solubilizing
(TPSB) and potash-solubilizing (TKSB) microbial
isolates, highlighting the strain-specific capacity to
synthesize plant growth-promoting hormones (Fig. 1).
Among the free-living nitrogen-fixing isolates,
TNFB-20 exhibited the highest IAA (1.41 pg/ml)
and GA (1.911 pg/ml) production, followed by
TNFB-16, TNFB-12 and TNFB-19 (Fig. 1A),
indicating their strong potential to enhance
root development, cell elongation and nutrient
uptake (Patten & Glick, 2002). In contrast,
phosphate-solubilizing isolates showed overall
lower TAA production but a few strains like
TPSB-13 (IAA = 0.123 pg/ml, GA = 2.467 pg/ml)
and TPSB-1 (IAA=0.096 pg/ml, GA=2.248 pg/ml)
demonstrated exceptionally high GA synthesis
(Fig. 1B). Such isolates are particularly valuable in

promoting stem elongation, flowering and seed
germination, especially under P-deficient soils
(Mehnaz & Lazarovits, 2006). Among the
potash-solubilizing isolates, TKSB-1 (IAA=1.89 pg/
ml, GA =2.161 pg/ml) and TKSB-10 (IAA = 1.548
ug/ml, GA = 2.474 ng/ml) were the most efficient
producers, suggesting their dual role in potassium
mobilization and phytohormone synthesis (Fig. 1C),
thereby improving water regulation, enzyme
activation and overall crop vigor (Parmar & Sindhu,
2013). Overall, isolates TNFB-20, TPSB-13 and
TKSB-10 emerged as the most promising strains due
to their combined capacity for nutrient solubilization
and phytohormone production. Their utilization as
biofertilizer candidates can reduce chemical fertilizer
dependency while enhancing tomato growth and
productivity sustainably (Murali et al., 2025).

This is the first preliminary study on the isolation and
screening of indigenous plant growth-promoting
rhizobacteria (PGPR) from the tomato rhizosphere
soils of the Beggli micro-watershed, Kolar, Karnataka.
The study successfully identified diverse potassium-
solubilizing bacteria (TKSB), phosphate-solubilizing
bacteria (TPSB) and total nitrogen-fixing bacteria
(TNFB) with significant potential to enhance tomato
growth and soil fertility. Among the isolates,
TKSB-17, TPSB-13 and TNFB-20 emerged as the
most efficient strains based on their higher nutrient
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Fig. 1 : TAA and GA production by Bacterial isolates of tomato rhizosphere soil. A) TFNB, B) TPSB, C) TKSB

solubilization, nitrogen-fixation potential and
production of phytohormones such as IAA and GA.
These findings indicate that the native isolates from
the tomato rhizosphere have considerable potential
as biofertilizers for improving nutrient availability and
promoting sustainable tomato production. However,
further evaluation under greenhouse and field
conditions is essential to confirm their efficacy and
suitability as effective bio-inoculants for tomato
cultivation in this region.
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