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ABSTRACT: Deforestation is a major problem in the hilly regions, which effect the soil quality and
activity. To assess the effect of deforestation, a study was conducted in Batote, Bhaderwah, Bani, Basholi,
Poonch and Samba (Shiwalik hills) areas of Jammu division of Jammu and Kashmir (India) and sites of
deforestation and adjacent forest area were identified. Composite surface soil samples from all the six
locations were collected. Deforested sites were selected along with adjacent forest sites. Ten soil samples
from each area at four depths were taken. Phosphatase activity was determined by Tabatabai and
Bremner (1969) method. It is based on colorimetric determination of the p-nitro phenol released by
phosphatase activity when the incubation of soil is done with p-nitro phenyl phosphate disodium salt.
Results of the study showed that there was significant difference in the amount of Acid phosphatase and
alkaline phosphatase in the forest and deforested areas. With moving from hills to plain area, the acid
phosphatase content was reduced in soil but it was higher under trees in plain area also. This study find
that the acid phosphatase and alkaline phosphatase was reduced in the soil of deforested areas, which
indicates the importance of forests for our environment.
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INTRODUCTION
Among several factors responsible for climate change,
land-use change is one of the major factors of global
biodiversity loss, climate change and ecological
degradation (Kooch et al., 2018). Land use conversions
and deforestation are major ecological problems in all
the countries. The conversion of natural forest into
plantations and agricultural land significantly alter the
soil processes and properties, and thereafter the
functioning of soil (Celik 2005; Dawson and Smith
2007). Land use change (LUC) is considered as the
main causes of environmental degradation, greatly
contributing to increase of global atmospheric CO2
concentration, climate change, and loss of ecosystem
services and functions (Turner et al., 2007; Hosonuma
et al., 2012). Phosphorus (P) is essential for life as an
essential element for energy transport, cellular
structures, and nucleic acids. The two main phosphorus
sources for ecosystems growing are weathering of
parental material (Walker and Syers 1976) and the input
from dust deposition of the atmosphere (Chadwick et
al., 2003). The availabilities of P are nevertheless low
in most terrestrial ecosystems due to regular sorption
and leaching which leads to gradual P-blockage in
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secondary minerals. Magid et al., (1996) described that
in different inorganic and organic forms the distribution
of P reflects the function, history, and present structure
of an ecosystem.
Smeck (1985) observed that the chemical nature and
concentrations of soil organic phosphorus (SOP) are
mainly dictated by a combination of the major soilforming factors: organisms, climate, time, parent
material and topography, in natural ecosystems.
Various studies have reported that land use would affect
the physico-chemical, biological properties, and soil
organic matter (SOM) dynamics. This change
subsequently alters the soil quality and fertility of the
land (Zhao et al., 2013). Phosphatase activity plays a
fundamental role in the transformation of Phosphorus
(P) from soil organic matter into available forms, as
organisms can assimilate phosphorus only in form of
dissolved phosphate (Caldwell, 2005). The production
of Phosphatase depends on a combination of P demand
from plants and microbes, P limitation of the soil and
available organic P substrate. Phosphatase enzymes are
produced by plant roots, fungi and bacteria, and serve
to split a phosphate group from its substrates to create
transforming complex and sometime unavailable forms
of organic P into assimilable phosphate. A widely used
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potential indicator for determining the effect of land use
conversions and management practices on soil health is,
measurement of soil enzyme activities in key nutrient
cycling (C, N, and P) and oxidation–reduction
processes (Acosta-Martínez et al., 2007; Pandey et al.,
2014; de Medeiros et al., 2015). Soil contains large
quantities
of
intracellular
and
extracellular
phosphatases. Phosphatases can moreover be stabilized
in the soil on surface-reactive particles.
Trasar-Cepeda et al., (2008) found the most important
factors were soil’s physical and chemical
characteristics, vegetation and management practice
that affect the activity of extracellular enzymes in soils,
independently from their producers and ecosystem
processes.
Cosgrove (1967) described the activities of soil
phosphomonoesterases
and
recorded
those
phospholipids and nucleic acids, whose degradation is
catalyzed by phosphodiesterases, are the major sources
of fresh organic P inputs to soil. Meena & Rao (2021)
in their study recorded that enzyme activities and soil
microbial parameters (SMBC, SSIR, SMBC/SC, SBR,
qCO2) are key indicators of fertility and soil health. Soil
organic matter (SOM) content and soil microbial
functions is altered by the land use. To prevent the soil
carbon flux as CO2 and maintaining the SC stock the
management strategies focusing on the conservation of
natural forest and minimizing the land disturbances will
be highly effective.
MATERIALS AND METHODS
For present study a survey was conducted in Batote,
Bhaderwah, Bani, Basholi, Poonch and Samba
(Shiwalik hills) areas of Jammu division of Jammu and
Kashmir (India) and sites of deforestation and adjacent
forest area were identified. Composite surface soil
samples from all the six locations were collected.
Deforested sites were selected along with adjacent
forest sites. Samples were collected depth-wise from
both deforested sites and adjacent deforest sites. A
profile was dug, and samples were taken from 0-15, 1530, 30-60 and 60-90 cm. depth. Ten soil samples from
each area at four depths were taken. Soil samples were
brought to the laboratory and processed prior to
analysis. Soil samples were dried in lab and sieved with
a 2mm sieve for physico-chemical analysis. A portion
of the sample was stored at 4oC for biological analysis.
Proper moisture correction was carried out for
biological properties where fresh samples were used.

Phosphatase activity was determined by the method
based on colorimetric determination of the p-nitro
phenol released by phosphatase activity. It takes place
when soil is incubated with p-nitro phenyl phosphate
disodium salt (Tabatabai and Bremner 1969).
RESULT AND DISCUSSION
Results of the study clearly showed that deforestation
severely affected the phosphatase enzyme in the soil.
Results are discussed below in detail:
Acid Phosphatase. In the present study, it was
observed that forest soil contains higher mean value of
Acid phosphatase content at all locations. Higher values
were obtained under forest lands in comparison to
deforested lands. The mean value of acid phosphatase
(µg of p-nitrophenol released/g of soil) recorded in
forest areas at 0-15 cm soil depth was 65.40 in
Bhaderwah; 64.31 in Basholi; 64.29 in Batote; 63.45 in
Poonch; 65.25 in Bani; 60.90 in Samba whereas mean
value of acid phosphatase (µg of p-nitrophenol
released/g of soil) recorded in deforested areas at 0-15
cm soil depth was 35.93 in Bhaderwah; 35.33 in
Basholi; 35.31 in Batote; 34.85 in Poonch; 35.84 in
Bani; 33.45 in Samba.
The study results were like the studies conducted by
Hendriksen et al., (2016); Maharajan et al., (2017);
Moghimian et al. (2017), in which they confirmed that
the acid phosphatase activity is influenced by soil pH,
nutrients, SP, SOM quality, SC, SN and quantity,
microbial community structure, SM, and soil
temperature. Similar to this study, Silva et al., (2019)
recorded no correlation between acid phosphatase and
soil phosphorus.
Alkaline phosphatase. Alkaline phosphatase content
also followed the similar trend of Acid phosphatase and
from the perusal of data, highest alkaline phosphatase
content was recorded under forest soils than deforested
soils. Amongst locations highest alkaline phosphatase
content was obtained at Bhaderwah in forest as well as
deforested soils. The mean value of alkaline
phosphatase (µg of p-nitrophenol released/g of soil)
recorded in forest areas at 0-15 cm soil depth was 58.40
in Bhaderwah; 56.60 in Basholi; 55.80 in Batote; 56.90
in Poonch; 56.40 in Bani; 53.30 in Samba whereas
mean value of alkaline phosphatase (µg of pnitrophenol released/g of soil) recorded in deforested
areas at 0-15 cm soil depth was 32.06 in Bhaderwah;
31.05 in Basholi; 30.64 in Batote; 31.22 in Poonch;
30.97 in Bani; 29.27 in Samba.

Table 1: Effect of deforestation on acid phosphatase (µg of p-nitrophenol released/g of soil).
Locations
Bhaderwah
Basholi
Batote
Poonch
Bani
Samba
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Forest
Mean
SE
SD
CV(%)
Mean
65.40
0.57
2.58
3.94
35.93
64.31
0.57
2.57
4.00
35.33
64.29
0.58
2.61
4.06
35.31
63.45
0.57
2.59
4.08
34.85
65.25
0.56
2.50
3.84
35.84
60.90
0.66
2.97
4.87
33.45
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Deforested
SE
SD
0.41
1.87
0.41
1.87
0.42
1.91
0.42
1.90
0.40
1.80
0.51
2.29

CV(%)
5.21
5.31
5.42
5.45
5.03
6.84
9

Table 2: Effect of deforestation on alkaline phosphatase (µg of p-nitrophenol released/g of soil).
Locations
Bhaderwah
Basholi
Batote
Poonch
Bani
Samba

Mean
58.4
56.6
55.8
56.9
56.4
53.3

Forest soils
SE
0.82
0.72
0.70
0.72
0.70
0.74

SD
3.69
3.25
3.14
3.25
3.14
3.32

Soil microflora and fungi effects the process of
phosphorus release, through their possession of
phosphatases
that
split
various
types
of
organophosphates. This study hypothesizes that as
sensitive indicators of soil health we can use soil
enzyme as its attributes vary across different land use.
The purpose of the study was to evaluate the effect of
deforestation on the acid phosphatase and alkaline
phosphatase enzymes in the Himalayan region of
Jammu and Kashmir. The acid and alkaline phosphatase
were high under forest soils in all the locations
irrespective of altitude. It depicts that the organic
carbon and available nutrients under trees influence the
activity of enzymes. With moving from hills to plain
area, the acid phosphatase content was reduced in soil,
but it was higher under trees in plain area also. Study
conducted by Kandeler et al., (1996) also supported the
study who also found that soil enzyme activity is
influenced by the soil characteristics related to soil
microbial activity, nutrient availability, and land use
management processes that modified the potential soil
enzyme-mediated substrate catalysis. Raiesi and
Beheshti (2020) reported a reduction in soil enzyme
activities after the conversion of natural forests into
cultivated lands, which was similar to the study
conducted.
CONCLUSION
From the present study it may be concluded that land
use changes and management practices in the forest
areas influence the soil microbial parameters and
enzyme activities in semiarid regions. Deforestation
reduces the SOM, which limits the soil microbial
activity thereby reducing SMBP, acid and alkaline
phosphatase content. An increased amount of
substratum quantity and quality in the forest land
enhances the SOM content which increases high
microbial activities. The microbial activity further
affected by variation in plant species composition, SM
content, and litter quality within the land use. Similar
results were recorded by Singh et al. (2018), Tiwari et
al. (2019) and Singha et al. (2020) in their study
regarding the effect of land use change on soil.
FUTURE SCOPE
This study will help to understand the scenario of soil
after deforestation and will help to understand the
Arora et al.,

CV(%)
13.62
10.61
9.89
10.62
9.90
11.08

Mean
32.06
31.05
30.64
31.22
30.97
29.27

Deforested soils
SE
SD
0.67
3.00
0.58
2.60
0.56
2.50
0.58
2.60
0.55
2.50
0.60
2.70

CV(%)
9.03
6.79
6.27
6.78
6.25
7.31

relationship between soil microbes and enzymes under
different types of land use.
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