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Abstract - Field study was carried out to assess the
contribution of the different enzymes on mobilization of
phosphorus. Wheat, Maize, Sorghum and Mustard in
rhizosphere and non-rhizosphere of plants under Alfisols and
Inceptisols. A significant (p=0.05) difference in
dehydrogenase, acid phosphatase, biomass carbon, biomass P
and phytase by different plant species were observed between
the soils under study.
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I. INTRODUCTION

Phosphorus is an important nutrient in crop production.
It promotes root growth and helps in energy
transformation as well as photosynthesis in plant. The
function of phosphorus as a constituent of macromolecular
structures especially in nucleic acids, found in DNA and
RNA is well known. However, being immobile largely, its
remains unavailable to the plants. The P cycle in soil is a
dynamic system involving soils, plants and
microorganisms. It passes through utilization by plants
biological return through plant and animal residues,
mineralization-immobilization, and solubilization through
the activities of microorganisms. Chemical and
biochemical aspects of the P cycle have been studied by
many workers such as (Richey, 1983, Walker, 1964,
Mengel and Kirkby, 1982, Khasawneh et al., 1980 and
Anderson, 1980)

II. MATERIAL AND METHOD

The present investigation was undertaken under two soil
orders of Alfisols and Inceptisols. The soils of these two
orders are found dominating in the maximum parts of
Rajasthan. Four crops viz. Maize, Sorghum, Wheat and
Mustard were used as test crops to see the efficacy of
influencing mobilization of P for plants. Soil samples from
the rhizosphere and non-rhizosphere of the crop were
collected. These samples were analyzed for P-
mobilization at different crop growth stages.
1. Dehydrogenase

Dehydrogenase activity was assay as per the method as
suggested by Tabatabai (1982) was followed for the
purpose.
2. Acid phosphatase

The acid phosphatase activity was analyzed by adopting
the standard procedure as per the method as suggested by
Tabatabai and Bremner (1969).

3. Biomass carbon
The biomass carbon was analyzed by adopting the

standard procedure as per the method as suggested by
Vance et al (1987).
4. Biomass P

The biomass P was analyzed by adopting the standard
procedure as per the method as suggested by Bowman &
Cole (1979).
5. Phytase activity

Phytase activity was assay following the method as
reported by Ames (1966).

III. RESULTS AND DISCUSSION

Dehydrogenase Activity:
The dehydrogenase activity of the soils under study (i.e.,

alfisols and inceptisols) were found significantly differ
(p=0.05) under different plant species with maximum
under mustard followed by sorghum, maize and the least
in wheat (Table 1) Although, the rhizosphere and non-
rhizosphere effect was found no-significant under all the
plant species under individual soil type except at harvest
under mustard in both alfisols as well as inceptisols.
Slightly higher dehydrogenase activity was observed
under rhizosphere than non-rhizosphere which might be
attributable to root effects of different plant species.
Generally, Dehydrogenase activity was higher under
inceptisols than alfisols. However, the buildup of
dehydrogenase activity was higher under alfisols than
inceptisols under all the plant species which was
considerably altered at different plant growth stages.
Acid phosphates

A critical assessment of results presented in table 2
reveals a significant improvement of 23.7 and 19.0 in
rhizosphere of alfisols and inceptisols, respectively where
as 14.3% and 78.50 in non-rhizosphere of alfisols and
inceptisols, in activity of acid phosphate in mustard at
sowing. Higher increase was under rhizosphere than non-
rhizosphere ones. Further, improvement was more in
inceptisols than alfisols. In contrary to it in crops like
wheat, maize and sorghum a reverse trend in acid
phosphatase was noted. A marked decrease in acid
phosphatase levels at harvest indicates a sign of its
important in P mobilization. It may be due to maximum
root growth were found up to 45 DAS after that root
degradation will be started up to harvest. Acid phosphatase
secretion was directly correlated with the root growth and
root biomass. Such results have also been reported by
(Yadav and Tarafdar, 2010, Dave et al, 2008, and Tarafdar
and Jungk, 1987)
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Biomass carbon
An appraisal of biomass carbon presented in table.3

shows that irrespective of soil types and sampling site (ie,
rhizosphere and non-rhizosphere) significant (p=0.05)
increase biomass carbon was recorded and found altered
the most at 45 DAS of crop. The maximum buildup of
biomass carbon was recorded in sorghum followed by
maize, mustard and wheat, in rhizosphere than non-
rhizosphere. Further higher contents of biomass carbon at
45 DAS and indicates of good microbial soil health for
better P mobilization in both the soil types. Crops having
more root length density and surface area (like Sorghum,
maize and wheat) also might favoured the improvement of
biomass-carbon (5.423, 6.910 at 45 DAS in Alfisols and
Inceptisols respectively) higher biomass carbon under the
sorghum crop.
Biomass P

Results presented in table.4 show a significant increase
in biomass P in rhizosphere soils, whereas a decrease trend
was observed in non-rhizosphere, irrespective of all the
crops. Among all the crops taken under study the biomass
P was found in order of a trend of sorghum>
maize>mustard>wheat. The maximum 5.423 mg/Kg
biomass P was noted in sorghum at 45 DAS and minimum
(4.80 mg/Kg) in wheat, whereas the maximum (6.910
mg/Kg) in sorghum and the minimum 6.101 mg/Kg in
rhizosphere of alfisols and inceptisols, respectively. A
marked decline in biomass P in non-rhizosphere soil from
45 DAS to harvest stage was noted under all the crops.
Further, decrease in biomass P in non-rhizosphere as
compared to rhizosphere might be due to contribution of
microbes in various crops and soils under study. It may be
due to 33 to 50% contributed of rhizosphere in biomass P
which could play an important role in mobilization of
phosphorus in all the crops under study.
The ability of soil microorganisms in solubilizing various
forms of precipitated P is well documented by (Saini et al,
2005, Kumar et al., 2007, Dave et al, 2008, Yadav and
Tarafdar, 2009, Verma et al., 2010, Yadav and Tarafdar,
2010,). The importance of soil microorganisms for
increasing the available P from phytate and
glycerophosphate to plant roots has similarly been pointed
by Tarafdar and Marschner (1995).
Phytase activity

An appraisal of phytase activity results presented in
table 5 shows that irrespective of soil types and sampling
site (i.e., rhizosphere and non-rhizosphere) a significant
(P=0.05) increase in phytase activity was recorded which
increased to at 45 DAS of crop growth compared to other
growth stages. Higher contents of phytase activity at 45
DAS and at harvest than initial level. This trend was found
due to slower microbial activity at initial stage as
compared to later stages of crops. The higher phytase
activity is responsible for P-mobilization, which is a sign
of healthy microbial activity in the soils, further higher
phytase activity in sorghum, wheat, maize crops in
comparison to mustard crop is due to the high density and
surface area of the roots.
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Table 1: Effect of rhizosphere & non- rhizosphere on Dehydrogenase (pKat/ gm soil) under different crops
Treatment Wheat Mustard Maize Sorghum

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Alfisol (R) 1.285 1.668 1.170 1.450 3.040 1.170 1.405 1.680 1.170 1.645 1.753 1.170

(NR) 1.790 1.488 1.176 1.348 2.291 1.176 1.258 1.520 1.176 1.545 1.613 1.176

Inceptisol(R) 1.688 2.145 1.676 1.815 3.409 1.688 2.090 2.300 1.688 2.113 2.440 1.688

(NR) 1.360 1.931 1.683 1.603 2.269 1.683 1.868 2.127 1.683 1.968 2.174 1.683

SEm± 0.12 0.15 0.06 0.16 0.04 0.06 0.10 0.15 0.06 0.14 0.14 0.06

CD(p=0.05) 0.38 0.46 0.18 0.48 0.11 0.18 0.31 0.45 0.18 0.42 0.43 0.18

Table.2 Effect of rhizosphere & non- rhizosphere on Acid Phosphatase (mg/kg) under different crops

Table 3: Effect of rhizosphere & non- rhizosphere on Biomass- P (mg/kg) under different crops.
Treatment Wheat Mustard Maize Sorghum

Before
sowing

45DA
Y

After
harvest

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Alfisol (R) 0.226 0.335 0.188 0.254 0.370 0.188 0.340 0.370 0.188 0.350 0.402 0.188

(NR) 0.204 0.280 0.187 0.230 0.270 0.187 0.300 0.330 0.187 0.310 0.340 0.187

Inceptisol(R) 0.316 0.420 0.240 0.330 0.430 0.240 0.420 0.470 0.240 0.440 0.563 0.240

(NR) 0.280 0.330 0.248 0.290 0.330 0.248 0.390 0.420 0.248 0.400 0.460 0.248

SEm± 0.013 0.013 0.006 0.018 0.006 0.006 0.005 0.006 0.006 0.005 0.020 0.006

CD(p=0.05) 0.040 0.041 0.018 0.055 0.019 0.018 0.016 0.018 0.018 0.015 0.060 0.018

Table 4: Effect of rhizosphere & non- rhizosphere on Biomass - C (mg/kg) under different crops
Treatment Wheat Mustard Maize Sorghum

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Alfisol (R) 4.200 4.800 3.600 4.210 4.921 3.600 4.890 5.130 3.600 4.920 5.423 3.600

(NR) 3.400 3.199 3.620 3.400 3.110 3.610 3.398 3.039 3.610 3.391 2.910 3.610

Inceptisol (R) 5.690 6.101 4.680 5.750 6.339 4.680 6.101 6.561 4.680 6.209 6.910 4.680

(NR) 4.720 4.439 4.680 4.600 4.188 4.669 4.309 4.008 4.669 4.030 3.822 4.669

SEm± 0.06 0.08 0.06 0.07 0.08 0.05 0.06 0.07 0.05 0.06 0.08 0.05

CD(p=0.05) 0.20 0.24 0.18 0.21 0.23 0.16 0.18 0.21 0.16 0.19 0.24 0.16

Treatment Wheat Mustard Maize Sorghum

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Alfisol (R) 0.708 0.885 0.505 0.885 1.095 0.825 0.478 0.885 0.313 0.413 0.885 0.343

(NR) 0.630 0.888 0.455 0.888 1.015 0.748 0.413 0.888 0.268 0.343 0.888 0.268

Inceptisol(R) 0.615 0.885 0.308 0.885 1.580 1.025 0.695 0.885 0.425 0.610 0.885 0.435

(NR) 0.490 0.883 0.258 0.883 1.435 0.928 0.650 0.883 0.358 0.510 0.883 0.285

SEm± 0.06 0.06 0.08 0.06 0.12 0.08 0.06 0.06 0.02 0.05 0.06 0.05

CD(p=0.05) 0.18 0.17 0.25 0.17 0.36 0.25 0.18 0.17 0.08 0.15 0.17 0.15
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Table 5:  Effect of rhizosphere and non- rhizosphere on Phytase (mg kg-1) under different crops
Treatment Wheat Mustard Maize Sorghum

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Before
sowing

45DAY After
harvest

Alfisol (R) 1.150 3.700 3.920 1.150 2.920 3.670 1.220 3.500 3.990 1.220 3.738 4.420
(NR) 1.150 2.890 3.030 1.150 1.860 2.100 1.220 2.310 2.620 1.220 2.510 2.998
Inceptisol
(R) 2.040 4.200 4.920 1.700 3.360 3.720 1.950 4.220 5.000

1.950
4.820 6.169

(NR) 2.040 3.050 3.190 1.700 2.909 3.069 1.950 3.010 3.810 1.950 3.100 4.020
SEm± 0.02 0.06 0.07 0.02 0.05 0.06 0.02 0.05 0.07 0.03 0.06 0.07

CD(p=0.05) 0.07 0.18 0.23 0.06 0.15 0.18 0.07 0.15 0.21 0.11 0.18 0.21

R : Rhizosphere;  NR : Non- rhizosphere


