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ABSTRACT

All the nutrients requirement of microorganisms are satisfied by soil enzymes
which degrade soil organic matter added through dead plant tissue. These enzymes
are produced and released in soil by number of organismsincluding bacteria, fungi,
Actinomycetes, Protozoa, Algae, etc. (Pancholey and rice 1982). Free enzymes in
soil remain active for long period however; the activity may be affected by soil
conditions (Kiss et al 1986)Enzymes in soil are significant as they are involved in
cycling of elements and also influence availability of these nutrients to plants.
Enzymes of nitrogen transformations are of special significance as they are directly
related to plant — available nutrient. Therefore, this study has been carried to work
out the status of this important element which also indicates microbial activity in
soil involved in nitrogen transformation. Results of the activities of Urease,
Amidase, L-asparginase and effect of soil temperature and pH have been discussed.

I ntroduction

The microbial biomass is a small

Materialsand Methods

but
A network of total 7 locations was selected

comparatively labile fraction of soil organic
matter and is important as a source and sink
of plant available nutrients. Thus microbial
biomass act as a pool for release of
otherwise locked nutrients into the soil and
thus control the turnover of nutrient
elements in soil. The activity of
microorganisms is a result of intra and/or
extra-cellular enzymes produced by them.
Urease and Amidase are important in
transformation of nitrogen. The activity of
an enzyme is campsite of activities
associated with different biotic and abiotic
factors.
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in some parts of Patan region comprising
semi-arid condition.

Climate

The entire Patan experiences semi-arid
climate. Aridity increased from East to West
in Semi-arid region. Rainfall decreased from
East to West creating clearly define climatic
zone with respect rain fall. Temperature
varies from 2-50 to 45-47 °C. Annud
rainfall ranges between 200mm and 400mm.
Samples were collected from the Upper O-
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10cm and lower 20-30cm in a gunny bag
and brought to the label and analyzed
immediately at 4°C.

Sampling and Analysis

Soil samples were collected from the 7
different locations at two-depth viz., 0-10
cm (rhizosphereic) and 20-30 cm  (non-
rhizosphereic). Collected soil sample
description is given in table no. 1. Soil was
seved and anayzed for the physica
characters like color, temperature, texture,
water holding capacity, soil P was measure.
Organic carbon was determined by modified
wakley and black method. Available
phosphorous were recorded. Total nitrogen
is determined by Kjeldahl method.

Enzyme Assays

Urease, Amidase and asparginase were
studied at cultivated and uncultivated soil in
total 7 sites and every season at two-depth
viz., 0-10 cm (rhizosphereic) and 20-30 cm
(non-rhizosphereic). Soil Urease activity
was determine by non-buffered method as
described by Daa and Amidase activity
was determined by the method described by
Frankenberger and Tabatabi. Urease activity
reaction mixtures for urea hydrolysis
consisted of 05ml extract, 0.5ml of 0.1M
Phosphate buffer, And 0.5ml of 1.067M
urea. After 2 Hour at 37 C, 2.5ml 2M kcl
was added to the mixture. Ammonium was
determined by the colorimetric method by
Nannipieri et a. In the control, urea solution
was added to the mixture after addition of
kcl. Amidase activity in a sample was
assayed using formamide as the substrate.
Activity of Amidase is expressed as
microgram of ammonia released per gram of
soil per 2 hours. All enzyme activity values,
organic carbon, total nitrogen are average of
two replicate and on and oven dry weight
basis.
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Results and Discussion

Soil in most locations show sandy loamy
nature except one location in  semi-
arid.SoilMoisture content was 16.27%.
Organic carbon recorded was maximum
4.13%, and Maximum total nitrogen 0.015,
soil pH in most locations was either or
dightly alkaline. The C/N ratio in most soil
was higher except one location in semi-arid
Soil (Table 2). Graph show variation in
activities of Urease, Amidase, & asparginase
in different season. Among them Amidase
recorded highest activity was recorded at
Dudharampura (75.84 ug g') where soil
showed very high C: N ratio which favors
microbial activity and development of
microbial biomass. High C. N ratio also
favours growh of nitrogen transforming
organisms which contribute to the higher
enzyme activites. According to the result
most of the location enzyme activity is
higher in premonsoon season and lowest in
summer and winter. Cultivated soil reported
higher enzyme activity except few
locations. Amidase activity was mostly
reported high in all the season and the entire
sites which show that the soil type may have
influence on the activities of enzymes in
these soils. Amidase and asparginase
activity is 70.3 and 47.24 ug respectively
and minimum activity is 4.43 and 2.25 ug
respectively. However, urease activity in all
the samples was found to have least
variation. This suggests that the urease
activity was not much affected by soil
properties as inferred from table 3. The
activity of L-asparginaseand Amidase was
high in amost all soil samples which imply
that organisms secreting this enzyme have
large population in all the sample.
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Table.1 Soil moisture content and major soil type

ZONE LOCATION SOIL TYPE MOISTURE CONTENT

Chansma cultivated Loam 13.26
Chansma uncultivated Loam 16.27
Balisana cultivated Loam 11.11
Balisana uncultivated Loam 12.35
kunger cultivated Loam 6.38
Kunger uncultivated Loam 9.89
Dhinoj cultivated Loam 8.69

Semiarid Dhinoj uncultivated Loam 5.26
Dudharampura cultivated Loam 8.69
Dudharampura Loam 6.38
uncultivated
Patan cultivated Loam 12.35
Patan uncultivated Loam 11.0
Brahmanvada cultivated Loam 1.41
Brahmanvada Loam 11.1
uncultivated
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Graph 1 - Summer enzyme activity of soil
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Graph 2 - Monsoon enzyme activity of soil
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Graph 4 - winter enzyme activity of soil
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