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Abstract: In order to study the influence of moisture regimes and sources of organic manures on soil
dehydrogenase enzymes in inceptisol soil, an incubation study was conducted under laboratory conditions
at  the  Department  of  Soil  Science  and Agricultural Chemistry, College of Agriculture Dhule, during 2012.
The results revealed that the activity of soil dehydrogenase enzyme increased significantly with increasing
moisture levels up to field capacity. The moisture levels above or below the field capacity reduced the activity
of soil dehydrogenase. Among the sources of organic manures vermicompost increased the activity of
dehydrogenase enzyme in soil. The interaction effect of moisture levels and organic manures on soil
dehydrogenase enzymes was found to be significant during 0 , 15 , 30 , 60  and 120  days of incubationth th th th th

period. The highest dehydrogenase activity (0.134 mg NH  –N g  soil 24 hr ) was recorded in moisture at4
+ 1 1

field capacity with vermicompost on 30  days of incubation. th
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INTRODUCTION such enzymes which influence the reaction are called

Agriculture is an integral part of our environment phase of soil is predominantly influenced by the
because it is practiced on about 30 percent of the earth’s magnitude of soil organic matter and hence, quantification
land. Ecosystems managed by man e.g. agro-ecosystems, of their abundance and the species prevailing determine
are often different from natural ecosystems. Soil consists the overall biological process and soil health at large [2].
of mineral material, the roots of plants, microbial and Soil enzymes help soil organisms in their effort to
animal biomass, organic matter in various states of decay, satisfy their nutritional need. Soil enzymes are
as well as water and gaseous atmosphere. All biochemical participatory in and assuring the correct sequence of all
reactions are dependent or related to enzymes present in biochemical cycle. Hence, it is pertinent to study the
the environment. The same applies for those processes activity of soil enzyme. Soil enzymes activity may provide
which take place in soils. Based on their origin and useful index of changes in soil quality. Dehydrogenase
development, soil types differ in organic matter content, activity is assayed as an estimation of overall microbial
soil organism composition and activity. In the intensity of activity. Enzymes play key roles in the cycling of nutrients
the biological processes and soil enzymes the activity of in nature and their activity is sensitive to agricultural
soil enzymes is important for nutrient availability for practices and considered as an index of soil fertility [3, 4].
plants. The enzyme is a substance composed of protein Dehydrogenase enzyme system has significant role in
that is capable of lowering the activation energy of oxidation  of organic matter as they transfer hydrogen
selected  other compound enough to allow the breaking from substrate to acceptors. Biological oxidation of
of  particular  bond  under  a  particular  environment, organic  compounds  is generally dehydrogenase process.

biological action [1]. Soil microbial population, a living
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[5] reported that temperature and moisture influence
enzyme activities indirectly through microbial growth and
substrate availability. Dehydrogenase enzyme oxidizes
soil organic matter by transferring  protons  and  electrons
from substrates to acceptors. Soil dehydrogenase is
considered as an indicator of overall microbial activity
because it occur intracellulary in all living microbial cells
and is linked with microbial oxydoreduction processes
[6]. Soil water content and temperature influence the
dehydrogenase activity indirectly by affecting the soil
oxidation-reduction status [7]. Therefore, the experiment
was laid out for the better understanding of soil enzyme
activities as influenced by soil moisture regimes and
sources of organic manures in inceptisol.

MATERIALS AND METHODS

An incubation experiment was conducted under
laboratory condition. The plastic pots were filled with 1 kg
soil. The soil moisture at different bars 0 bar (M ), 1/3 bar1

(M ), 5 bar (M ), 10 bar (M ) and 15 bar (M ) and sources2 3 4 5

of organic manure vermicompost (O ), FYM (O ) and3 2

control  (O )  were  added  in  soil   as    per   treatment.1

The  sources  of  organic  manure   were   added   in   soil
@ 1% of organic carbon content and soil moisture levels
maintained as per the treatment during incubation period.
The soil properties and chemical composition of organic
manures were presented in Tables 1 and 2. The fifteen
treatment combinations were replicated thrice in a
complete randomized design (factorial). The soil samples
were drawn periodically from the pots  at  an  interval  of
0  days, 15  days, 30  days, 60  days and 120  days ofth th th th th

incubation. The dehydrogenase enzyme assay was carried
out according to the method described by [8].

Table 1: Physical and chemical properties of experimental site
Sr. No. Particulars Value
A) Physical properties
I Soil moisture at,
I. 0 bar 100 %
ii. 1/3 bar 52.25 %
iii. 5 bar 41.82 %
iv. 10 bar 22.38 %
v. 15 bar 8.0 %
B) Chemical properties
1 pH (1:2.5) 8.8
2 EC (dSm ) 0.951

3 Calcium carbonate (%) 2.62
4 Organic carbon (%) 0.33
5 Available Nitrogen ( Kg ha ) 135.601

6 Available Phosphorus (Kg ha ) 9.331

7 Available Potassium (Kg ha ) 435.101

Table 2: Chemical composition of FYM and vermicompost
Sr. No. Particulars FYM Vermicompost
1 pH 7.9 8.0
2 EC (dSm ) 2.66 4.691

3 Ca (%) 20.0 18.0
4 Mg (%) 3.6 8.0
5 Total nitrogen (%) 0.61 1.2
6 Total phosphorous (%) 0.39 0.42
7 Total potassium (%) 0.79 0.99
8 Organic Carbon (%) 12.0 15.0
9 C/N Ratio 19.67 12.50

RESULTS AND DISCUSSION

Dehydrogenase Activity: The data given in Table 3 and
Fig. 1 indicated that the level of moisture in soil increased
the dehydrogenase activity (DHA) over control at all
incubation period. The application of moisture at field
capacity (M ) significantly increased the DHA over other2

moisture levels treatments at different days of incubation
period. The increased DHA in soil with increasing levels
of moisture might be due to the increase in the population
of anaerobic micro organisms in soil. The increase in DHA
with moisture levels was also was reported by [9].

The observation on dehydrogenase in relation to
moisture  levels is close conformity with result reported
by [10, 11, 12] they reported that the increased in soil
moisture levels increased the DHA in soil.

The additions of organic manures increased the
activity of dehydrogenase enzyme in soil over control
throughout the incubation period. The vermicompost
treatment (O ) was found significantly superior over FYM3

treatment (O ) at all incubation period. The DHA was2

increased in different incubation days, but decreased at
60  and 120  day of incubation. The soil DHA increasedth th

with application of vermicompost indicated that
dehydrogenase is a strictly intracellular enzyme function
within the cells and play important role in biological
oxidation of organic compounds and also reflect total
viable microbial population [13]. 

The DHA is considered as a measure of catabolic
activity of micro organism at anaerobic condition and
widely used as a generalized comparative index for soil
microbial activity [14]. The increased DHA upon addition
of organic manure (vermicompost and FYM) was also
reported by [15, 16, 17, 18].

The observation on DHA in relation to organic
manures in soil is close conformity with results reported
by [19, 20]. They reported that the addition of organic
manures like vermicompost and FYM increased the
activity of DHA in soil. The activity of DHA in soil
increased with an advance in incubation period, it was
more on 30  day of incubation. However, the increase wasth

not consistent.
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Table: 3: Effect of moisture regimes and organic manures on dehydrogenase
activity (µg TPF g  soil 24 hr ) in soil1 1

M/O O O O Mean1 2 3

0 Days Incubation
M 45.62 45.92 46.12 45.881

M 51.35 51.82 52.13 51.762

M 50.63 51.13 51.87 51.223

M 48.13 48.93 49.20 48.754

M 45.12 45.78 45.92 45.605

Mean 48.17 48.71 49.04
Interaction S.E ± C.D at 5%
M 0.112 0.350
O 0.094 0.273
M x O 0.212 0.621

15  Days Incubationth

M 60.12 60.73 61.17 60.671

M 81.22 81.86 82.16 81.742

M 70.15 70.72 71.21 70.693

M 64.21 64.67 65.19 64.694

M 58.16 58.86 58.92 58.645

Mean 66.77 67.36 67.73
Interaction S.E ± C.D at 5%
M 0.125 0.373
O 0.096 0.289
M x O 0.216 0.645

30  Days Incubationth

M 80.17 80.92 81.21 80.761

M 96.12 96.32 96.50 96.312

M 92.27 92.40 93.15 92.613

M 86.18 86.72 87.31 86.734

M 72.74 72.87 72.92 72.845

Mean 85.49 85.84 86.21
Interaction S.E ± C.D at 5%
M 0.062 0.172
O 0.048 0.139
M x O 0.108 0.307

60  Days Incubationth

M 57.17 57.81 58.14 57.701

M 79.15 79.39 80.23 79.592

M 67.27 67.87 68.13 67.753

M 56.37 56.83 57.14 56.784

M 52.29 52.83 53.11 52.745

Mean 62.45 62.94 63.35
Interaction S.E ± C.D at 5%
M 0.080 0.221
O 0.062 0.175
M x O 0.140 0.383

120  Days Incubationth

M 45.37 45.89 46.14 45.801

M 49.21 49.63 49.89 49.572

M 47.27 47.87 48.26 47.803

M 46.09 46.67 46.91 46.554

M 45.37 45.67 45.84 45.625

Mean 46.66 47.14 47.41
Interaction S.E ± C.D at 5%
M 0.162 0.478
O 0.125 0.362
M x O 0.281 0.819

Fig. 1: Effect of moisture levels and sources of organic
manures on dehydrogrnase activity 

The interaction effect between levels of moisture and
organic manures was found to be significant at all
incubation period. The interaction (M O ) showed the2 3

highest value (96.50 µg TPF g  soil 24 hr ) of1 1

dehydrogenase  activity  on  30   days  of  incubation.th

The level of moisture with vermicompost shows the
higher dehydrogenase activity as compared with other
moisture levels and FYM. These results indicated that
moisture levels had significant role in enhancing soil
dehydrogenase activity. 
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