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Present study was undertaken to compare the
physicochemical soil properties in two different plant
communities of scrubs and grasslands. Two study
sites of grasslands (G) and scrub (S) were selected in
Dachigam National Park, Sixty soil samples were
taken at both the sites at two different depths i.e. 0-15
cm and 16-30 cm. Values of pH, moisture content,
electrical conductivity, soil organic carbon, total
nitrogen, total potassium, clay, silt and sand ranged
between 7.0 and 8.0, 2.6 and 31.1 %, 189 and 439
us/cm , 0.06 and 0.29 %, 0.67 and 4.3%, 4.5 and
45.19%,0.29 and 20.11%, 3.86 and 53.88%, 46.3 and
83.12% respectively for grassland soils while as for
scrub soils 5.7 and7.9, 4.1 and 31.12 %, 120 and 520
us/cm, 0.08 and 0.49% , 0.42 and 4.12%, 4.12 and
44.13%, 0.26 and 20.12%, 3.67 and 53.12%, 45.67
and 83.41% respectively. The values of soil chemical
properties of the present study were higher for scrub
soils than the grassland soils. The specific reason
being luxuriant vegetation and lesser disturbance due
to low grazing pressures, as is evident from higher
values of diversity and other parameters in these
areas. Thus the study concludes that soil conditions
under scrubs were more rich than in grasslands
because of more vegetation cover and less grazing due
to thorny species in the scrub site

INTRODUCTION

principles and the understanding of the
ecological principles is a prerequisite for a

Proper management of the scrubs gpecific management practice. Diversity and

and grasslands

depends

on

ecological  composition of every plant community is
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mainly influenced by soil properties and
such factors help in identifying different
plant species growing in a particular area.
Explaining how vegetation and soil factors
establish a relationship is helpful in
achieving a sustainable management of
grass lands and scrubs. On knowing the
ecological amplitude of a particular plant
species growing for a particular habitat
where soil acts as the main component
determining the habitat conditions, the
species composition can be predicted and
its presence can indicate the habitat
conditions (Tilman and Dowing 1994).Soil
and vegetation exhibit an integral
relationship with each other and the
distribution of vegetation largely depends
on soil conditions (Bauri et al. 2012). Soil is
formed naturally from mineral and organic
matter and is responsible for vegetation
establishment, its growth and distribution.

A rich soil provides support in terms
of moisture, nutrient, and substratum for
anchorage to vegetation to flourish and in
turn vegetation also affects soil features like
chemistry, texture and helps to maintain
nutrients through litter accumulation and
root exudates (Morgan and Rickson 2011
and Caviezel 2014). This reciprocal
relationship between plants and soil has
acquainted humans with so many benefits
and the understanding of this relationship
can be put to formulate the exact
management practices based on specific
ecological principles (Ghorbanian and
Jafari 2007). The soil formation factors like
parent material, climate, topography,
precipitation, organisms and time have a
profound effect on the vegetation (Brands
and Hoest 2000, Digvijay et al. 2020 and
Puglisi et al. 2006). Physicochemical
properties of soil have been used to
evaluate the ecological functions of the
forest soils (Gupta 2010). Grasslands are
used as a model of ecosystem research on
ecosystem functioning and biodiversity and
their structure and functions effect the
ecological processes by interaction
variability and biotic and abiotic factors
(Hartwell and Facelli 2003). Scrubs are the
plant communities dominated by shrubs
with bunch grasses and these protect the

underneath plants against biotic stresses
and provide favourable conditions for their
establishment (Harpole and Tilman 2007,
Malik et al. 2021) and hence act as key
stone species of the ecosystem (Flores et al.
2004). The variation in organic matter and
total nitrogen result in changes in food
cycle of soil which in turn affects the
ecosystem functioning which is clearly
observed on life forms, production rates,
key species and canopy cover of each
species that mainly differentiates the two
ecosystems of scrubs and grasslands.
Reduced vegetation cover makes the soils
prone to erosion which causes the loss of
soil nutrients by leaching mechanisms,
changes in nutrient cycling and dominance
of shrubs rather than grasses (Schlesinger
et al, 1999). A comparative study of
scientific relationship between vegetation
and soil factors for both the ecosystems and
expanding such conclusions to other
similar sites will be of utmost importance
for the grassland management.

The present study was carried out with the
aim to assess the physicochemical
properties of soil in two ecosystems of
grassland and scrub so as to formulate and
apply the right management practices for
improvement of grasslands according to the
soil properties.

MATERIALS AND METHODS

Area of study

Dachigam national Park is located
22 km from Srinagar (3405-34° 10’ North
Latitude and 749.50-759.10 East longitude)
with 141 square Km area. The minimum
and maximum altitude is 1600m and
4400m respectively. Mean annual
precipitation is 546mm with most of the
rainfall occurring in winter months. The
mean temperature of the area is 22°C and
the climate is temperate as described by
Domartin method. The key species reported
from the grasslands were Themeda
anathera, Artemesea scoparia, Colchicum
leteum, Salvia moorcraftiana, Stipa siberica
and Poa angustifolia while as Berberis
lyceum, Indigofera heterantha, Plectranthus
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rugosa and Rosa webbiana were dominant
species growing in the scrub.

Sampling Methods
The sampling method followed for
present protocol was systematic and

random. Three 50m transects were laid
down in each site randomly and 10 points
were selected on the transect systematically
to get the soil samples for analysis. Sixty
soil samples were taken between 09:00-13
hours from two depths, 0-15 and 16-30cm
from each site. After removing the twigs and
pebbles, the samples were stored in thick
polyethene bags and brought to the
laboratory for determination of different soil
parameters like pH using an electrode pH
meter (Mclean 1988), percentage of clay,
sand and silt were measured with the help
of a hydrometer, electrical conductivity was
estimated with conductivity meter(Rhodas
1982), Organic matter was calculated using
Walkley-Black  method  (Nelson and
Sommers 1982), gravimetric method was
used to determine moisture content, total
potassium was estimated by triacid
digestion method (Jackson 1967) and total
nitrogen was determined using Kjeldahl
method.
Statistical Analysis

A complete descriptive statistics of
the soil physicochemical characteristics
was estimated for both the plant
communities. Mean values of soil properties
were compared using T-test for the
following; Between the two depths of soil in
the grassland and the scrub, between the
first depth of the soil of grassland and
scrub and between the second depth of the
soil of grassland and scrub using SPSS
Version 16 (SPSS Inc., Chicago, III) for data
analysis.

RESULTS AND DISCUSSIONS

The knowledge of soil parameters in
plant ecology is very important because soil
characteristics such as fertility is the
unique factor that determines the species
richness and plant community composition
within a climate (Long et al. 2012 and Iwara

2011). Different ecosystems show different
soil properties and this renders the change
in vegetation distribution, grazing animals
and other species of the food chain
operating in a given ecosystem. By studying
vegetation coupled with various soil factors,
the factors correlation with the vegetation
and community stability could be achieved
which is quite important in grassland
community development and rehabilitation
(Basiri  2003). The  Physicochemical
properties of soil can determine the
conservation and development practices of
grasslands which can be indicated through
typical species growing under given
ecological set up of the specific region
(Gorgin et al. 2006 and Yaqoob et al. 2013)
and the specific and exact management

practices can minimize the grassland
destruction (Gupta 2010).

The statistics of  the soil
characteristics of both the plant

communities are presented in table 1 and
2. To demonstrate the overall change,
coefficient of variation was used. As per the
results presented in the table 1 and 2, most
of the changes were demonstrated by the
values of soil pH and Electrical conductivity
(EC).The descriptive results of T-test show
that the values of moisture content, (EC),
clay percentages and organic carbon show
significant differences between the two
depths in the scrub and no significant
difference was observed for rest of the
parameters (Fig 1). None of the soil
parameters in the grassland showed any
significant difference (Fig 2). However,
significant  differences were observed
between the values of EC, percentage of
sand, silt, OC and TN in the first depth of
both the plant communities (P <0.05, table
3). Percentage of clay, total potassium and
EC were significantly different at 5% in the
second depths of grassland and scrub
communities (Table 4). The significant
difference in the OC content of the soils for
the two depths of the scrub is a result of
washing from the surface soils and more
litter fall and litter decomposition (Simon et
al. 2013 and Jafari et al. 2006).
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Table 1. Descriptive statistics of physicochemical soil properties in the grassland
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Soil

Soil properties depth Min Max Mean SD Variation g/\/)
(cm) °
o 0-15 7.3 799 7.64 0.24 0.05 3.33
p 15-30 7.05 807 7.56 0.25 0.06 2.39
Moisture content (%) 0-15 423 31.11 17.66 3.86 9.32 75.64
0 15-30 2.60 27.71 15.15 2.87 4.41 45.65
Electrical conductivity (EC 0-15 210 439 281 47.9 229 17.28
us/cm) 15-30 189 367 265 47.5 227 18.21
. 0-15 436 45.19 29.39 11.59 131.39  38.17
(o)
Total Potassium (TK%] 15-30  4.15 43.51 30.11 7.15  69.92 27.33
. 0-15 0.08 0.29 0.18 0.07 0.004 34.35
o)
Organic carbon (OC%] 15-30 0.06 0.21 0.16 0.05 0.003 27.66
. 0-15 0.69 3.84 159 061 0.39 38.85
0,
Total Nitrogen (TN%) 1530  1.11 4.36 1.84 052 021 27.12
Clay (%) 0-15 0.30 14.87 5.67 5.06  17.22 87.21
Y 15-30 0.29 20.11 9.98 6.86 36.77 74.65
silt (%) 0-15 11.33 47.12 35.16 9.98  90.23 28.74
g 15-30 3.86 53.88 33.15 13.87 164.06 39.12
Sand (%) 0-15 46.31 79.21 61.89 11.35 110.61  18.65
o 15-30 46.98 83.12 55.13 9.87  96.23 17.15
Table 2. Descriptive statistics of physicochemical soil properties in the Scrub
Soil
Soil properties depth Min Max Mean SD Variation CV (%)
(cm)
H 0-15 5.77 7.44 6.04 039  0.099 4.35
p 15-30 5.88 7.39 6.13 0.34  0.086 4.23
Moisture content (%) 0-15 411 31.12 21.13 3.15  4.12 52.12
° 15-30 4.61 28.71 19.22 3.12  5.56 46.11
Electrical conductivity 0-15 120 520 267 163 288 40.11
(EC us/cm) 15-30 140 454 321  88.12 421 27.03
. 0-15 4.12 44.13 29.56 11.88 133.47 39.12
Total Potassium (TK%) 15 55 470  43.11 30.17 823  76.12 26.67
. 0-15 0.09 049 023 009 0.006 35.98
Organic carbon (OC%) 15-30 0.08 0.88 0.28 0.17  0.04 84.44
. 0-15 0.48 4.12 298 098  0.83 41.21
0,
Total Nitrogen (TN%) 15-30 042 3.98 234 082 067 44.56
Clay (%) 0-15 029 11.42 5.12 3.59 12.65 86.32
y o 15-30  0.26 20.12 10.01 5.52  32.18 64.88
Silt (%) 0-15 11.49 49.0 34.53 998  96.45 30.45
° 15-30 3.67 53.12 33.23 11.45 137.02 37.17
Sand (%) 0-15 4567 79.12 62.65 10.51 112.12 18.37
0 15-30  45.98 83.41 5856 9.45  94.12 18.23

Table 3. Comparison of means of soil factors between first depths in the scrub and grassland

Community pH Moisture % EC TK% OC% TN% Clay % Silt% Sand%
Scrub 6.042  21.13= 267> 29.56P 0.232 2.982 5.12a2 34.53»  62.65P
Grassland 7.642 17.662 281a 29.392 0.182 1.592 5.672 35.162 61.892

Table 4. Comparison means of soil factors between second depth in the scrub and grassland

Community pH Moisture % EC TK% OC% TN% Clay % Silt% Sand%
Scrub 6.132 19.22a 321 30.17F 0.282 2.342= 10.012 33.232 58.562
Grassland 7.562  15.152 2652  30.112 0.162 1.842 9.98a 33.152 55.132
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Where N= Nitrogen, TN= Total Nitrogen, OC= Organic carbon, EC= Electric conductivity, TK= Total potassium.

Fig 1. Comparison of mean of soil characteristics between two soil depths in the Scrub land
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Where TN= Total Nitrogen, OC= Organic carbon, EC= Electric conductivity, TK= Total potassium.

Fig 2. Comparison mean of soil characteristics between two soil depths in the Grassland
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TN does not show any significant
difference between the two depths, but
larger amounts of N is observed in surface
soil layer that can be attributed to the
considerable amount of N return through
increased decomposition (Ghorbanian and
Jafari 2007; Bhuyan et al. 2013). The
values of EC for the first depth at the scrub
site were due to addition of plant biomass,
its decomposition and accumulation of salt
in the surface layer which suggests a
positive correlation of organic matter with
EC (Alatar 2012). There was no significant
difference being observed in the results of
OC and TN for two soil depths in grassland
site and the results correspond with the
findings of (Nourikia et al. 2010 and
Digvijay et al. 2020). There is also no
significant difference in the values of pH,
TK, OC and TN between the two soil depths
but lesser values were observed in the
surface layer than the sub layers due to
light textured soil present in the region
which promotes the washout and transfer
to lower soil layers (Falk et al, 2009). The
amount of EC was high at the scrub site
can be due to low precipitation and high
evaporation rate leaving behind the salts on
the surface and a consequent increase in
soil EC (Ahmad et al, 2011). The increased
value of TK at this site could be due to
more vegetation cover that releases more
potassium due to dissolution of minerals in
presence of organic acids secreted by roots
(Ajiboye 2008). The lower values of OC
and TN at grassland site than the scrub site
are in conformity with the findings of Zheng
et al. (2008).

CONCLUSIONS

Present study is  helpful in
understanding the soil health and
productivity in terms of nitrogen,

potassium, soil texture, moisture content
etc. for both scrub as well as grassland
ecosystems. The soil conditions were more
healthy and desirable under scrub in
comparison to grassland due to luxuriant
vegetation growth. Besides, there was
increased amount of plant litter in scrubs
due to non palatable thorny species present
giving rise to less grazing intensity that

resulted in an increase in soil water,
organic matter and subsequently an
improvement in soil structure. Increased
values of organic carbon indicate that
Scrubs have more carbon sequestration
potential than grasslands which is seen as
a way to reduce atmospheric carbon dioxide
levels and thereby mitigating global
warming issue. This baseline information
will be helpful for the policy makers to
design a conservation strategy for scrubs as
well as grasslands which are used as
corridors and grazing grounds respectively
by endangered fauna of Dachigam National
Park among their fragmented habitats.

ACKNOWLEDGEMENT

Authors are grateful to the Head
Department of Environmental Science, BBA
Central University to permit us to carry out
the study in the National Park. Special
thanks to the staff of wildlife department
and forest department of Jammu and
Kashmir for their cooperation and
assistance.

REFERENCES

Ahmad I., Sajid M., Ahmad A., Hussain M.,
Ashraf M and Ashraf, M.Y. 2011.
Spatio temporal variations in soil
characteristic and nutrient
availability of an open scrub type
rangeland in the sub-mountaneous
Himalayan tract of Pakistan. Pak.
Journal of Botany 43(1): 565-571.

Alatar A.R. 2012. Vegetation analysis of
Wadi Al-Jufair, a hyper-arid region

in Najd, Saudi Arabia. Saudi
Journal of Biological Science 19:
357-368.

Ajiboye G.A. and Ogunwale J.A. 2008.

Potassium Distribution in the Sand,
Silt and Clay Separates of Soils
Developed over Talc at Ejiba, Kogi
State, Nigeria. World Journal of
Agricultural Science 4 (6): 709-716.

R. 2003. Ecolgogical study on
Quercus libani site by analyzing
environmental features in Marivan.
Ph. D Thesis University of Tarbiat
Modarres.

Basiri



Yaqoob et al. /J. Tree Sci./40 (1): 42 - 50 49

Bauri T. 2013. Phytosociology and
pedological characteristics of
selected beats of Durgapur Forest
Range, West Bengal, India.
Communications in Plant Science
3(3-4): 37-45.

Bhuyan S., Tripathi O.P. and Khan M.L.
2013. Soil nutrients status in
prominent agro-ecosystems of East
Siang district, Arunachal Pradesh.

International Journal of
Environmental Science 3 (6) 1957-
1968.

Brandis P. and J. Hoest. 2000.Effects of
topography on the relationship
between soil conditions and vigor of
Andropogon geradil and Sorghastrum
nutans. Tillers 2: 1-10.

Caviezel C., Hunziker M., Schaffner M. and
Kuhn N. J. 2014. Soil-vegetation
interaction on slopes with bush
encroachment in the central Alps —
adapting slopestability
measurements to shifting process
domains. Earth Surface Process
Landforms 39:509-52.

Digvijay R., Gopal R., Kumar Y. And
Ramola CG 2020. Soil chemical
properties of Cedrus deodara (Roxb.)
D.Don. forest soil in Garhwal India.
J. Tree Sci., 39 (1): 42 - 51

Falk A., Ogaard A.E. and Hansen S. 2009.
Potassium uptake and requirement
in organic grassland Farming.
Nutrient Cycling in Agroecosystems
DOI 10.1007/s10705-009-9320-5.

Flores J.O. and Briones A. 2004. Effects of
predation and solar exposure on the
emergence and survival of desert
seedlings of contrasting life forms.
Journal of Arid Environments 58: 1-
18.

Ghorbanian, D. and Jafari M. 2007. Study
of soil and plant characteristics
interaction in Salsola rigida in desert
lands. Iranian journal of Range and
Desert research14 (1): 1-7.

Gorgingorgi M.P., Karami M. Shokri M. and
Safaian N. 2006. Investigation
relationship between some important
species and physical and chemical
soil factors (case study: Farhadabad

sub catchment in Kurdestan, Saral
rangelands). Iranian Journal of
Pajouhesh and Sazandegi 73: 126-
132.

Gupta P.K. 2010. Soil, Plant, Water and
Fertilizer Analysis. Agro Botanica,
Vyas Nagar, Bikaner, India.

Harpole W.S., and Tilman D. 2007.
Grassland species loss resulting from
reduced niche dimension. Nature

446: 791-793.
Hartwell T.G. and Facelli J.M.
2003.Different effects of shade

induced facilitation on growth and
survival during the establishment of
a chenopod shrub. Journal of
Ecology 91: 941-950.

Iwara A.I. 2011. Influence of Soil Physico-
chemical Properties on the
Distribution of Woody Tree/Shrub
Species in South-Southern Nigeria.
Journal of Agricultural Science 2(2):
69-75.

Jackson M. L. 1973. Soil chemical analysis.
Printice Hall of India, Pvt. Ltd. New
Delhi

Jafari M., Zarechahooki M., Taveli A. and
Kohandel A. 2006.Soil- vegetation
relationships in rangelands of Qom
Province. Iranian Journal of
Pajouhesh and Sazandegi 73: 110-
116.

Long W., Yang X. and Li D. 2012. Patterns
of species diversity and soil nutrients
along a chronosequence of vegetation
recovery in Hainan Island, South
china. Ecological Research 27, 561-
568.

Malik A. Y., Singh D. P., Younus M., Bhat
G.A., Shukla G., Bhat A.J., Rather
M.M. and Chakaravorty S. 2021.
Diversity and structure of plant
assemblages in open scrub
vegetation patches of Dachigam
National Park at Kashmir Himalayas.
Trees Forests and People.3;
https://doi.org/10.1016/j.tfp.2020.
100060.

Mclean E.O. 1988. Soil pH and lime
requirement. In methods of soil
analysis, part 2, ed. A. L.Page,199-
224 .Madison, Wisc.: American



Yaqoob et al. /J. Tree Sci./40 (1): 42 - 50 50

society of Agronomy and soil Science
Society of America.

Nelson D.W. and Sommers L.E. 1982.Total
carbon, organic carbon, and organic
matter. In Methods of soil Analysis,
part2, ed. A.L. Page 539-579.
Madison, Wisc.: American society of
Agronomy and soil Science Society of

America.
Nourikia Z., Javadi S.A., FAkhireh A.,
Tavili A., Zarechahouki M.A. and

Abbasi H.R. 2010. Comparison of the
effects of three rangeland species on
soil fertility in Arak (Shahzand).
Iranian Journal of Pajouhesh and
Sazandegi 16(4): 574-585.

E., Delre, A.A., Rao, M.A. and
Gianfreda, L. 2006. Development
and validation of numerical indexes
integrating enzyme activities of soils.
Soil Biology and Biochemistry. 38:
1673-1681.

Rhoads J.D. 1982. Soluble salts. In
Methods of soil analysis, part 2, ed.
A.L.Page, 167-179.madison, Wisc.:
American society of Agronomy and
soil Science Society of America.

Schlesinger W.H., Athol D., Abrahams A.,
Parson J. and Wainwright J. 1999.
Nutrient losses in runoff from

Puglisi

grassland and shrubland habitats in

southern New mexico.
Biogeochemistry, 45: 21-34.
Simon N., Montes F., Diaz-Pines E.,

Benavides R., Roig S. and Rubio, A.
2013. Spatial distribution of the soil
organic carbon pool in a Holm oak
dehesa in Spain. Plant Soil, 366:

537-49
Tilman, D. and Downing J.A. 1994.
Biodiversity and stability in

grasslands. Nature 367: 363-365.
Wardle, D.A., Bonner K.I. and Barker G.M.
1999. Plant removal in perennial

grassland: vegetation dynamics,
decomposers, soil biodiversity and
ecosystem  properties. Ecological

Monographs 69: 535-568.

Yaqoob A., Younus M., Bhat G.A and
Saleem M. 2013. Physico-chemical
characteristics of the soils of open
scrub areas of Dachigam national
park, Kashmir. Environmental
Science. 8: 281-285.

Zheng J.M., Li X.. Chen .Li X. and Liu L..
2008. Effects of Salsola passerina
shrub patches on the micro scale
heterogensity of soil in a mountain
grassland, China. Journal of Arid
Environments 72: 150-161.

Received: 18" May, 2020

Accepted: 15" February, 2021



