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INTRODUCTION 
 
Phosphorus (P) is the second most important macro
required by plants, next to nitrogen. Compared to other 
essential macronutrients (with exception of nitrogen), P is one 
of the less-abundant (0.1% of total) elements in the lithosphere 
(Jones and Oburger, 2011). Unlike nitrogen, this element is not 
acquired through biochemical fixation but comes from other 
sources to meet plant requirements. The sources include 
chemical fertilizers, animal manures, and plant residues 
including green manures, human, industrial and domestic 
wastes and, native compounds of phosphorus, both organic and 
inorganic already present in soil (SubbaRao, 1982
ranks next to N in importance for living plants, however, in 
comparison with other nutrients; the concentrat
phosphorus in the soil solution is generally low. Phosphorus in 
decomposing litter is subject to the same pattern of 
immobilization and uptake by micro-organisms as found for N 
(Bargali et al., 2015). Microorganisms which are capable of 
solubilizing insoluble phosphate, also called phosphate 
solubilizing microorganisms (PSMs) not only provide plants 
with phosphorus, but also facilitate the growth of plants 
through (a) fixing atmospheric nitrogen (Dobbelaere
2002; Sahin et al., 2004) (b) accelerating the accessibility of 
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ABSTRACT 

A present study was conducted to isolate, identify and characterize the phosphate solubilizing bacteria 
from salinity affected area of Amravati district (Daryapur, Bhatkuli, and Anjangaon
was observed (Aspergillus spp, Penicillium spp.and trichoderma spp
ability of inorganic insoluble phosphate than bacteria, i.e., B.cereus, B.megaterium, B.polymyxa,, two 
pseudomonas spp, Enterobacter spp., the application of biofertilizer prepared by above mentioned 
fungi should be helpful to increase the crop yield in salinity affected soil by solubilizing large 
concentration of inorganic insoluble phosphate., Application of all isolated
plant growth promoting activity. 

This is an open access article distributed under the Creative Commons
medium, provided the original work is properly cited. 

Phosphorus (P) is the second most important macro-nutrient 
required by plants, next to nitrogen. Compared to other 
essential macronutrients (with exception of nitrogen), P is one 

abundant (0.1% of total) elements in the lithosphere 
. Unlike nitrogen, this element is not 

acquired through biochemical fixation but comes from other 
sources to meet plant requirements. The sources include 
chemical fertilizers, animal manures, and plant residues 

industrial and domestic 
wastes and, native compounds of phosphorus, both organic and 

, 1982). Phosphorus 
ranks next to N in importance for living plants, however, in 
comparison with other nutrients; the concentration of 
phosphorus in the soil solution is generally low. Phosphorus in 
decomposing litter is subject to the same pattern of 

organisms as found for N 
Microorganisms which are capable of 

insoluble phosphate, also called phosphate 
solubilizing microorganisms (PSMs) not only provide plants 
with phosphorus, but also facilitate the growth of plants 

Dobbelaere et al.,  
lerating the accessibility of  
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other trace elements (Mittal et al
hormones such as auxins (Jeon
2005), cytokinins (Gracia de Salamone
gibberellins (Gutierrez et al., 2009
(Wani et al., 2007), hydrogen cyanide 
enzymes and/or fungicidal compounds such as chit
cellulose, protease (Dey et al
Hamdali et al., 2008) which ensure antagonism against 
phytopathogenic microorganisms. Therefore, it is worth to 
believe that production of plant growth promoting substances 
by PSMs may effectively contribute to their effect on the 
enhancement of the plant performance 
The majority of the isolated org
although several fungi are also known to solubilize phosphates. 
These bacteria and fungi have the potential to be used as 
biofertilizers. Their role in increasing the soil nutrient value is 
of utmost importance. Their applic
resulted in an increased yield of several crops, such as cereals, 
legumes, fibers, vegetables, oils, and other crop plants 
(Hameeda et al., 2006a; Silini-
2011).  Given the negative environmental 
fertilizers and increasing costs, the utilization of phosphate
solubilizing bacteria (PSB) is advantageous for sustainable 
agricultural practices (Khalimi 
these insoluble phosphates into available forms for plant 
acidification, chelation, exchange reactions, and production of 
gluconic acid (Gyaneshwar et al
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trichoderma spp.) have the more solubilizing 
B.cereus, B.megaterium, B.polymyxa,, two 

application of biofertilizer prepared by above mentioned 
fungi should be helpful to increase the crop yield in salinity affected soil by solubilizing large 

all isolated culture with lignite showed 
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et al., 2008);  (c) producing plant 
Jeon et al., 2003; Egamberdiyeva, 

Gracia de Salamone et al., 2001), and 
., 2009); (d) releasing siderophores 

, hydrogen cyanide (Kang et al., 2010), 
enzymes and/or fungicidal compounds such as chitinase, 

et al., 2004; Lucy et al., 2004; 
which ensure antagonism against 

microorganisms. Therefore, it is worth to 
believe that production of plant growth promoting substances 
by PSMs may effectively contribute to their effect on the 
enhancement of the plant performance (Panhwar et al., 2011a). 
The majority of the isolated organisms are bacterial organisms, 
although several fungi are also known to solubilize phosphates. 
These bacteria and fungi have the potential to be used as 
biofertilizers. Their role in increasing the soil nutrient value is 
of utmost importance. Their application to crop fields has 
resulted in an increased yield of several crops, such as cereals, 
legumes, fibers, vegetables, oils, and other crop plants 

-Cherif et al., 2012; Viruel et al., 
.  Given the negative environmental impacts of chemical 

fertilizers and increasing costs, the utilization of phosphate-
solubilizing bacteria (PSB) is advantageous for sustainable 

 et al., 2012). PSB could convert 
these insoluble phosphates into available forms for plant via 

tion, exchange reactions, and production of 
et al., 2002; Chung et al., 2005). 
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They may also promote plant growth by secreting plant 
hormones, such as indole acetic acid and cytokinin (Gulati et 
al., 2010). Currently, many PSB belonging to Pseudomonas, 
Bacillus, Rhizobium, Agrobacterium, Burkholderia, 
Achromobacter, Microccocus, Aerobacter, Enterobacter, 
Flavobacterium, and Erwinia have been isolated from soils 
(Poonguzhali et al., 2008). These bacteria can grow in media 
containing calcium-phosphate complexes as the sole source of 
P, solubilize and assimilate a large proportion of P, and release 
P in high amounts. Phosphate is solubilized via organic acid 
synthesis and released by microorganisms (Rodríguez and 
Fraga, 1999). This reaction, appearing as a halo or clear zone 
on the plate, is used to assess the P-solubilizing activity of 
these bacteria. Undoubtedly, the selection of considerably 
efficient PSB strains as possible inoculants will be a promising 
way to release large amount of P from soil to improve the 
current status of extensive chemical fertilizer usage. 
Microorganisms, especially the use of such phosphate 
solublizing bacteria (PSB) as inoculants simultaneously 
increases P uptake by the plant and therefore can be used as bio 
fertilizer (Puente et al., 2004). PSBs have a high potential to be 
used for the management of phosphorus in P deficient soils as 
well as disease suppression (Nico et al., 2012). 
 

MATERIALS AND METHODS 
 
Sample Collection 
 
Total 128 Soil samples were collected from salinity affected 
area of Amravati district (Daryapur, Bhatkuli, and Anjangaon 
tahshil) in sterilized container. The soil suspension was 
prepared by mixing 1 g of soil sample in 9 mL distilled water 
then supernatant  discarded and soil sample point inoculated on 
previously prepared and sterilized pikovaskaya’s agar plates. 
Then the pikovaskaya’s agar plates incubated at 28±2 oC for 
24−48 h. And after completion of incubation time, Zone of 
phosphate solubilization was record. The colonies showed 
clear zone of solubilization further subculture on 
pikovaskaya’s agar plates (Isolates). 
 
Microscopic Study 
 
The gram staining was done in laminar airflow hood. For this 
purpose the slides were taken from slide rack. The slides were 
washed with ethanol. Then each colony was marked on the 
slides. Then with the help of inoculating needle the loopful 
strains were picked from each test tube and made a smear on 
the slides and heat fixed. The slides were then taken in the 
staining room for staining the smears. Then smears were 
stained in following steps  
 
a) First applied crystal violet on each slides. Kept for 30 secs. 
b) Distilled water wash.  
c) Iodine on the slides as mordant (1 min) then 95% alcohol 
washes and then washed with distilled water.  
d) Safranin was applied on the slides and then washed with 
distilled water and  
f) the slides air dried. The entire gram staining technique was 
done following the Christian Gram technique (Nico et al., 
2012). Microscopic study of the Size, shape, arrangement 
motility grams staining was done for morphological study. The 
fungal isolates were identified up to generic level based on 
their colony morphology and microscopic examination as 
outlined in the manual of (Collee et al., 1996). 
 

Bacterial colony identification and external morphology 
study 
 
Using the spread plate technique the bacterial colony 
identification and external morphology was studied for which 
nutrient agar media was prepared. Therefore 100 ml of 
Nutrient agar Media was prepared for four Petri plates. The 
NA media was autoclaved and then poured in four Petri dishes 
which were also sterilized by autoclave. Then the serial 
dilutions of 10-2, 10-4, 10-6, 10-8 were chosen and from that 
0.1 ml of culture was transferred from each serially diluted test 
tubes and spread on the Petri plates by means of the spreader. 
Then the Petri dishes were kept in the incubator for 37°Celsius 
for 24 hrs for the incubation and growth of bacteria. After 24 
hrs of incubation the Petri dishes were taken out of the 
incubators and the following bacterial external morphology 
were studied. 
 
Pure culture isolation of bacteria 
 
Well developed and separated colonies which were identified 
on the nutrient agar plates were marked and then these 
separated colonies were chosen and by the help of inoculating 
needle the colonies were transferred and streaked separately on 
test tubes having nutrient agar slants for the growth of the 
single colonies of bacterial cultures from the mixed culture of 
bacteria. That was grown in the Petri plates. The test tubes 
were marked after the strains of chosen colonies from Petri 
plates and were left in the incubator at 37° Celsius overnight 
for growth and incubation. After incubation of the pure 
cultures overnight different single species of bacterial culture 
slants developed in the test tubes which were further picked 
and purified. 
 
Screening of bacterial strains 
 
After gram staining of the bacterial strains from the pure 
culture slants and microscopic studies the bacterial strains 
which were identified to be phosphate solubilising bacteria by 
studying the morphological structures were further confirmed 
by their ability to be grown on Pikovaskya agar media which is 
the most important test for the phosphate solubilising bacteria. 
The bacterial colonies were picked from the pure culture slants 
by the help of the inoculating needle and were streaked in the 
PKV agar media plates and were incubated at 37° Celsius 
overnight. In the next day the bacterial colonies showed a clear 
Halozone formation which confirmed them to be PSB bacterial 
species. For further studies these colonies were again grown in 
nutrient agar media and several Biochemical tests were 
performed 
 
Identification of Bacterial Isolates through Biochemical 
Test 
 
The PSBs isolated from salt affected soils was identified up to 
generic level based on morphological cultural and biochemical 
tests as specified in Bergey’s Manual of Determinative 
Bacteriology (Gilman, 1957). Biochemical test was performed 
as suggested by (Holt et al., 1994) which included tests as like 
Gram’s stain, IMViC reaction, catalase test, starch hydrolysis 
test oxidation fermentation test, Phenyl alanine deamination 
test, Nitrate reduction, Gelatin hydrolysis test, Urea hydrolysis 
test, Dehydrogenase test, Casein hydrolysis test, Citrate 
utilization test, Indol production test, Triple Sugar Iron (TSI) 
test, Carbohydrate fermentation test. 

62994        Bagalkar and Dr. Deshmukh, Check the co-inoculation efficiency on plant growth and phosphorous uptake from phosphate solubilizing  
bacteria and fungi from salinity affected soil in Amravati district 

 



Phosphate Solubilization by Plate Assay 
       
Solubilization of tricalcium phosphate was detected in 
Pikovskaya’s Agar medium (Garrity et al., 2001
was point inoculated at the center of Pikovskaya’s
and incubated for 24 – 48 h. The developments of clear around 
the colony indicate phosphate solubilizing activity. The zone 
of solubilization was observed around the colony and diameter 
was measured. 
 
Effect of this isolates on test plant 
 
For this experiment, pure cultures were grown in nutrient broth 
at 28 oC  and diluted to a final concentration of  
forming units (cfu) mL in sterile saline water (0.85%). The 
surface sterile seeds were inoculated by immersion in the 
PGPR suspension (ca -18�cfuml-1) for 45 min on rotary shaker 
(140 rev min-1), air dried and sown immediately into 2 pots, 
out of this 1 pot contain single super phosphate. Control seed 
were treated with sterile distilled water. Seed were sown in 
plastic pots  (15 cm diameter) containing 1 kg of sterile soil 
and place in room, which having  temp is (25 to 45
temp, pH - 6.8 – 7.2 and then supply daily sterile tap water as 
suitable. Observe the average growth of soybean plant and 
mung bean plant and record the height, root, leaf area, shoot 
and production. 
 
Media and Reagents 
 
The nutrient agar media for isolation and slant pr
made. It includes peptone-5gm, beef extract
agar-18gm and distilled water-1000ml. B) Pikovaskya agar 
media was prepared Halozone test for PSB bacteria only. In its 
composition it has glucose-10gm/ml, yeast extrac
ammonium sulphate-0.5gm/ml, magnesium sulphate
0.1gm/ml, calcium phosphate- 5gm/ml, sodium chloride
0.2gm/ml, potassium chloride- 0.2gm/ml, manganese sulphate
0.002gm/ml, ferrous sulphate- 0.002gm/ml, Agar
and distilled water- 1000ml. C) Pikovaskya broth was prepared 
for production media and for mass production of PSB bacteria. 
In its composition it has glucose 10gm/ml, yeast extract
0.5gm/ml, ammonium sulphate- 0.5gm/ml, magnesium 
sulphate-0.1gm/ml, calcium phosphate- 
chloride- 0.2gm/ml, potassium chloride- 0.2gm/ml, manganese 
sulphate- 0.002gm/ml, ferrous sulphate- 
distilled water-1000ml. The biochemical tests included methyl 
red test, Vogaeus Proskaur test, indole test, citrate test, catalase 
test, starch hydrolysis test and nitrate reduction test. In the 
gram staining techniques crystal violet, Gram s iodine and 
safranin were used. Other reagents included Kovac s reagent, 
alpha napthol, hydrogen sulphide and Gram s iodine.
 

RESULTS 
 
Out of 128 samples analyzed, total 34 isolates were isolated 
from salinity affected soils in Amravati district. (Daryapur, 
Bhatkuli, and Anjangaon tahshil). Out of 34 isolates 21 PSB 
and 13 fungi were found, but only 3 fungi species showed 
significant zone of P solubilization.  Among 21,
bacterial culture showed variation and others were repeated. A 
clear halo zone was formed around the colonies after 2 days of 
incubation on solidified Pikovaskaya`s agar plates and 
phosphate solubilizing bacteria and fungi were selected and 
sub cultured on Pikovaskaya`s agar plates for further studies.          
On the basis of cultural character, Morphological character and 

62995                                        International Journal of Current Research,

 

Solubilization of tricalcium phosphate was detected in 
., 2001). Each isolate 

was point inoculated at the center of Pikovskaya’s Agar plate 
48 h. The developments of clear around 

the colony indicate phosphate solubilizing activity. The zone 
of solubilization was observed around the colony and diameter 

this experiment, pure cultures were grown in nutrient broth 
and diluted to a final concentration of  10�	 colony – 

forming units (cfu) mL in sterile saline water (0.85%). The 
surface sterile seeds were inoculated by immersion in the 

) for 45 min on rotary shaker 
), air dried and sown immediately into 2 pots, 

this 1 pot contain single super phosphate. Control seed 
were treated with sterile distilled water. Seed were sown in 
plastic pots  (15 cm diameter) containing 1 kg of sterile soil 
and place in room, which having  temp is (25 to 45C ) room 

7.2 and then supply daily sterile tap water as 
suitable. Observe the average growth of soybean plant and 
mung bean plant and record the height, root, leaf area, shoot 

The nutrient agar media for isolation and slant preparation was 
5gm, beef extract-3gm, NaCl-5gm, 

1000ml. B) Pikovaskya agar 
media was prepared Halozone test for PSB bacteria only. In its 

10gm/ml, yeast extract- 0.5gm/ml, 
0.5gm/ml, magnesium sulphate-

5gm/ml, sodium chloride- 
0.2gm/ml, manganese sulphate- 
0.002gm/ml, Agar- 1.8gm/ml 

ya broth was prepared 
for production media and for mass production of PSB bacteria. 
In its composition it has glucose 10gm/ml, yeast extract- 

0.5gm/ml, magnesium 
 5gm/ml, sodium 

0.2gm/ml, manganese 
 0.002gm/ml and 

1000ml. The biochemical tests included methyl 
red test, Vogaeus Proskaur test, indole test, citrate test, catalase 

s test and nitrate reduction test. In the 
gram staining techniques crystal violet, Gram s iodine and 
safranin were used. Other reagents included Kovac s reagent, 
alpha napthol, hydrogen sulphide and Gram s iodine. 

al 34 isolates were isolated 
from salinity affected soils in Amravati district. (Daryapur, 
Bhatkuli, and Anjangaon tahshil). Out of 34 isolates 21 PSB 
and 13 fungi were found, but only 3 fungi species showed 
significant zone of P solubilization.  Among 21, only 8 PSB 
bacterial culture showed variation and others were repeated. A 
clear halo zone was formed around the colonies after 2 days of 
incubation on solidified Pikovaskaya`s agar plates and all 

bacteria and fungi were selected and 
sub cultured on Pikovaskaya`s agar plates for further studies.          
On the basis of cultural character, Morphological character and 

biochemical character phosphate solubilizing bacteria was 
identifying. Following character was compare with 
‘BERGEY’S MANUAL’ and all phosphate solubilizing 
bacteria and fungi were identified.
Bacillus megaterium, Bacillus subtilis,
pseudomonas spp., Micrococcus 
(Aspergillus spp., Penicillium spp
this isolate fungi (Aspergillus 
tricoderma spp.) having efficiency of Phosphate
was more as compare to other
bacteria that is (284, 220, 276). But 
efficiency of Phosphate solubilization was less as compare
other isolated phosphate solubilizing bacteria
Efficiency of Phosphate solubilization
assay using Pikovaskaya’s Agar Medium (Figure 2).
 
To Isolate Phosphate Solubilizing Bacteria and Fungi from 
salinity affected soil in Amravati District (Daryapur, 
Bhatkuli, and Anjangaon) 
 

 Colonies showing zone of clearance were observed on 
Pikovaskaya‘s agar plates.

 The ability to solubilize precipitated phosphate was 
positively exhibited by B
megaterium, Bacillus subtilis,
pseudomonas spp., Micrococcus 
spp., fungi (Aspergillus 
tricoderma spp.) 

 All phosphate solubilizing bacteria and fungi were 
selected and subculture on Pikovaskaya‘s agar plates 
for further studies. Determination of Efficiency of 
Phosphate solubilization, solubilize by
Bacillus megaterium, 
polymyxa, two pseudomonas 
Enterobacter spp., fungi (
spp. and tricoderma spp.)

 Isolated PSB and fungi used for 
experiment (Table 2 and 3)

 
Determination of Efficiency of Phosphate solubilization 
solubilize by Isolated 8 bacterial culture and 3 fungi.
 
% of Efficiency of PSB was calculated by using following 
formula 
 

 

Table 1. Percentages of Efficiency of Solubilization
 

S.No. PSB and Fungi 
strain 

Colony 
Diameter

1. Bacillus subtilis  0.9
2. Pseudomonas spp. 0.5
3. Pseudomonas spp.  0.6
4. Bacillus polymyxa 0.8
5. Bacillus 

megaterium 
1.2

6. Bacillus cereus 1.2
7. Enterobacter spp. 1.1
8. Micrococcus spp. 1.3
9. Trichoderma spp. 1.3
10 Aspergillus spp. 1.3
11 Penicillium spp. 0.5

 
Effect of phosphate solubilizing of
and 3 fungi, on the growth of Soybean and 
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biochemical character phosphate solubilizing bacteria was 
haracter was compare with 

‘BERGEY’S MANUAL’ and all phosphate solubilizing 
bacteria and fungi were identified. That is Bacillus cereus, 

Bacillus subtilis, Bacillus polymyxa, two 
Micrococcus spp., Enterobacter spp., fungi 

spp. and tricoderma spp.) Out of 
Aspergillus spp., Penicillium spp. and 

) having efficiency of Phosphate solubilization 
was more as compare to other isolated phosphate solubilizing 

(284, 220, 276). But Enterobacter spp. having 
Phosphate solubilization was less as compare to 

other isolated phosphate solubilizing bacteria that is (127). 
Efficiency of Phosphate solubilization was determined by plate 

Pikovaskaya’s Agar Medium (Figure 2). 

To Isolate Phosphate Solubilizing Bacteria and Fungi from 
salinity affected soil in Amravati District (Daryapur, 

Colonies showing zone of clearance were observed on 
agar plates. 

The ability to solubilize precipitated phosphate was 
positively exhibited by Bacillus cereus, Bacillus 

Bacillus subtilis, Bacillus polymyxa, two 
Micrococcus spp., Enterobacter 

Aspergillus spp., Penicillium spp. and 

All phosphate solubilizing bacteria and fungi were 
selected and subculture on Pikovaskaya‘s agar plates 
for further studies. Determination of Efficiency of 
Phosphate solubilization, solubilize by. Bacillus cereus, 

, Bacillus subtilis, Bacillus 
pseudomonas spp., Micrococcus spp., 

spp., fungi (Aspergillus spp., Penicillium 
tricoderma spp.) 

Isolated PSB and fungi used for inoculation in pot 
Table 2 and 3) 

mination of Efficiency of Phosphate solubilization 
Isolated 8 bacterial culture and 3 fungi. 

% of Efficiency of PSB was calculated by using following 

 

Percentages of Efficiency of Solubilization 

Colony 
Diameter 

Solubilization 
Diameter 

% Efficiency 
48  Hr 

0.9 1.4 155 
0.5 1.2 240 
0.6 1.4 233 
0.8 1.1 137 
1.2 1.8 150 

1.2 1.6 133 
1.1 1.4 127 
1.3 3.6 276 
1.3 3.6 276 
1.3 3.7 284 
0.5 1.1 220 

Effect of phosphate solubilizing of isolated 8 bacterial culture 
on the growth of Soybean and Mung bean plant. 

, 2017 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pot experiment of Soybean plant 
 
Following table shows the growth promotion in Soybean test 
plants as compared with control after 90 days. 
 
Pot experiment of Mung bean plant 
 
Following table shows the growth promotion in Mung bean 
test plants as compared with control after 90 days. 
 

DISCUSSION 
 
Phosphorus in soil is important for plant development, and the 
lack of P limits plant growth. Although chemical fertilizers are 
added to the soils, plants can only utilize low amounts of 
phosphatic fertilizers. In this case, the selection of highly 
efficient PSB will practically increase phosphorus in plant 
rhizosphere. Various PSB have been isolated from different 
plant roots (Sundara-Rao and Sinha, 1963; Yu et al., 2011). In 
the present study Out of 128 samples analyzed, total 34 isolates 
were isolated from salinity affected soils in Amravati district 
(Daryapur, Bhatkuli, and Anjangaon tahshil). Out of 34 isolates 
21 PSB and 13 fungi were found, but only 3 fungi species 
showed significant zone of P solubilization.  Among 21, only 8 
PSB bacterial culture showed variation and others were 
repeated. A clear halo zone was formed around the colonies 
after 2 days of incubation on solidified Pikovaskaya`s agar 
plates and all phosphate solubilizing bacteria and fungi were 
selected and sub cultured on Pikovaskaya`s agar plates for 
further studies.. That is Bacillus cereus, Bacillus megaterium, 
Bacillus subtilis, Bacillus polymyxa, two pseudomonas spp., 
Micrococcus spp., Enterobacter spp., fungi (Aspergillus spp., 
Penicillium spp. and tricoderma spp.) Out of this isolate fungi 
(Aspergillus spp., Penicillium spp. and tricoderma spp.) having 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
efficiency of Phosphate solubilization was more as compare to 
other isolated phosphate solubilizing bacteria that is (284, 220, 
276). But Enterobacter spp. having efficiency of Phosphate 
solubilization was less as compare to other isolated phosphate 
solubilizing bacteria that is (127). Efficiency of Phosphate 
solubilization was determined by plate assay using 
Pikovaskaya’s Agar Medium. (Afshan et al., 2015) Reported 
that salinity negatively affects biological activity by high 
osmotic stress which causes toxic effect on microbial growth 
excepting tolerant halophytic bacteria (Garcia  and Hernandez, 
1996). Also reported that bacterial strains with their genetic 
potential for increased tolerance to high salt and high 
temperature can enhance crop production in semi-arid and arid 
regions of the world. In root colonization assay, the ability of 
PSB inoculant to colonize the roots was assessed and the result 
clearly support the fact that greater the bacterial colonization in 
root helps the plant to thrive in saline condition. So it reveals 
that all isolated PSB and Fungi have capacity to colonize the 
roots even in saline condition and support the plants to grow.  
 
Diverse reports have described Bacillus spp. and other gram-
positive bacteria as an important group in solubilization and 
mineralization of P in aquatic and terrestrial environments 
(Rodríguez andFraga, 1999; Nautiyal et al., 2000). 
Nevertheless, in our study all isolates play imp role for 
solubilization and mineralization of P in salinity affected soil.  
Several studies have reported the isolation of phosphobacteria 
from the rhizosphere (Gyaneshwar et al., 2002; Hill et al., 
2007; Unno et al., 2005). The present study not only showed 
the occurrence of phosphobacteria in the rhizosphere of 
different crops in salinity affected soil but also check isolated 
strains effect on plant. The bioavailability of P depends on the 
solubility and structure of chemical forms, on the soil-root 
environment, as well as on the susceptibility to microbial 

Table 2. Comparison of average growth in cm of test plant with control (24 pots) 
 

S.No. Plant of Soybean  Shoot length (cm) Root  length (cm) Leaf width No. of leaf No. of branches 

1. A1-Control (seeds) 66 8.9 3.2 32 10 
2. A2 (seeds +  Isolated culture) 68 9.4 3.2 36 12 
3. A3 (seeds +  Isolated culture  + Phosphate fertilizer) 74 9.9 3.3 48 15 

 
Table 3. Comparison of average growth in cm of test plant with control (24 pots) 

 

S. No. Plant of Mung bean    Shoot length (cm) Root  length (cm) Leaf width No. of leaf No. of branches 

1. A1-Control (seeds) 111 8.1 1.5 12 8 
2. A2 (seeds + Isolated culture) 118 8.5 2.2 18 11 
3. A3 (seeds +  Isolated culture  + Phosphate fertilizer) 126 8.8 2.4 21 13 

 

 
 

Figure 2. Percentages of efficiency 
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attack. Nowadays, great interest exists in the use of 
microorganisms as inoculants especially in areas with low P 
availability (Reyes et al., 2006). In the present Work is the 
preliminary step towards the use of phosphobacteria as 
inoculants for agro-pastoral systems in salinity affected soils 
for soybean plant and mung bean plant. The use of this 
technology can help minimize the P-fertilizer application, 
reduce environmental pollution, and promote sustainable 
agriculture in salinity affected soil. 
 
Conclusion 
 
It is concluded from the present study that all isolated 
phosphate solubilizing bacteria and fungi (Bacillus cereus, 
Bacillus megaterium, Bacillus subtilis, Bacillus polymyxa, two 
pseudomonas spp., Micrococcus spp., Enterobacter spp., fungi 
-Aspergillus spp., Penicillium spp. and tricoderma spp.) from 
salinity affected soil in Amravati district (Daryapur, Bhatkuli, 
and Anjangaon) are very useful for increasing solubilization of 
inorganic insoluble phosphate. This isolates are very important 
for increasing crop yield which is taken in salinity affected soil 
in productivity of, mung bean, soybean (Glycine Max) plant 
etc. Salinity is a serious environmental issue, as it limits crop 
growth and drastically reduces productivity. Therefore, in 
addition to these isolate increase crop productivity because 
these isolate not only solubilize phosphorous but also increases 
nitrogen uptake. From the study it was observed that the fungi 
have the more solubilizing ability of inorganic insoluble 
phosphate than bacteria. Hence the application of biofertilizer 
prepared by above mentioned fungi could be helpful to 
increase the crop yield in salinity affected soil by solubilizing 
large concentration of inorganic insoluble phosphates. 
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