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ABSTRACT

The present investigation quantifies the impact of two different grazing regimes (light and
moderate) on the vegetation dynamics of high altitude rangelands along different altitudinal
gradients of Gulmarg range, Kashmir valley. The phyto-diversity investigation of herbaceous
vegetation revealed maximum diversity (H') at site | (1.502) and minimum at site Il (0.884) in
light grazing sites followed by moderate grazing sites with maximum value at site 1V (1.403) and
minimum at site VI (0.548). Dominance depicted inverse trend to Shannon diversity index at all
sites. Equability index showed high value at site | (0.397) and low at site 11 (0.355) in light
grazing sites whereas it showed reverse trend comparison to the moderate grazing sites with
maximum value at site VI (0.340) and minimum at site 1V (0.183). Comparatively, richness index
overall showed highest values at light grazing sites (average, 2.143) and lowest at moderate
grazing sites (average, 0.913). Frequently occurred dominant species at moderate grazing sites
(sites I-111) were Plantgao lanceolata, Trifolum pratense, Fragaria nubicola, Rannunculus spp.
Stipa siberica, Erigeron Canadensis, Taraxacum officinale, Rumex hastatus, Scandix
Brachyactis ciliata and high grazing intensity sites (sites 1V-VI) include Taraxacum officinale,
Trifolium pratense, Frageria nubicola, Cynodon dactylon, Stipa siberica and Plantago
lanceolata.  Abundance to frequency (A/F) ratio depicted a trend like
contagious>random=>regular distribution at six study sites. The study concludes diversity indices
showing high trend at moderate grazing sites and low at high grazing intensity sites. Therefore,
the study recommends protection of herbaceous vegetation from further degradation by grazing
activities at selected study sites.
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INTRODUCTION key factors for changes in species diversity™™.
Natural and human disturbances are both The relationship between disturbance and
considered as major drivers of species species diversity also depends on the spatial
diversity in plant communities. In general, scale®”.

frequency and magnitude of disturbance are
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Under extensive disturbance species diversity
normally declines, but moderate disturbance
can enhance or reduce it depending on the
spatial scale and types of species® * 7. Hence,
understanding the relationship  between
disturbance and  species  diversity is
fundamental during the setting of conservation
policy.

Humans, like other organisms, modify
their environment through land use and land
cover change, via introduction of alien species,
industrialization and alteration of
biogeochemical cycles. The degree to which
humans are capable of modifying their
environment is unmatched by any other living
organism on earth. Natural disturbance and
human induced impacts have caused a
significant change in biodiversity especially in
regions which are under the process of
development® and also responsible for greater
diversity of plant and animals in natural
habitats. Human disturbances, particularly
from the overexploitation of biological
resources, generally have negative impacts on
species diversity at a global scale™"
However, research shows that less severely
disturbed forests (intermediate disturbance)
provide optimum environments for
enhancement of a-diversity™ * ***°. In such
forests, openings of the canopy allow sunlight
to reach the forest floor. Environmental
heterogeneity is increased under such
conditions through the development of
microhabitats with a number of patches, gaps,
and edges. Concomitantly, physical properties
of the environment (light, temperature, soil
moisture, and nutrient resources) are also
improved which can provide suitable habitats
for new species to colonize.

The information about floristic
composition of an area is said to be a
perquisite  for any  phyto-geographical,
ecological, and management activities.
Floristic composition reflects the diversity of
vegetation of an area and can be affected by
many factors such as overgrazing, soil
deterioration, deforestation and dependence of
local people/pastoralists on plants. The
identification of local plants along with
description of an area is essential as it can
provide particular species of the local area,
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growing season, species hardness, any new
species establishing in the area and the effect
of climatic conditions like over-grazing and
drought on vegetation there’. Floristic studies
are often the only source for botanical
information about a specific area and may
provide a suitable starting point for more
comprehensive studies™.

Grazing land is an important
component of global land use. Roughly 50
percent of the earth’s terrestrial surface is
grazed by herbivores. Grazing animals
influence species composition, change in
biomass and distribution of biodiversity.
Observed that overgrazing reduces the
ground cover vegetation, plant diversity and
productivity. Trampling and crushing by
humans and animals are the common physical
disturbances. Physio-chemical disturbance is
widely recognized as a primary influence on
plant community composition and spread of
invasive exotics?. Overgrazing has a number
of negative impacts, including increases in
undesirable vegetation? decreases in biomass
and loss of vegetation cover® ** and reduced
species diversity?’. Grazing has been generally
considered to have negative effects on plant
fitness. Herbivores cause structural damages,
remove plant biomass, decreasing the leaf area
available for photosynthesis® %. However, the
effects of herbivores on plants can be positive
as well. Grazing prohibition is the most
commonly applied management tool when
seeking to reverse grassland degradation®” %%,
To effectively assess and predict the effects of
both grazing and overgrazing on vegetation,
data on plant cover, density, and species
richness, other diversity parameters and
population distribution were assessed. An
attempt in this context was made to assess the
impact of various grazing intensity on plant
species diversity in high altitude pasture lands
of Gulmarg range, Kashmir Valley.

MATERIALS AND METHODS
Study area and Site
The study was conducted at six study sites of
different altitudinal gradient in Gulmarg range
of Kashmir Valley. The description of sites is
given as under:
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Site | (Tangmarg protected ,TP) and site IV
(Tangmarg degraded, TD): The sites are
about 39 km away from Srinagar, the summer
capital of J & K state having co-ordinates of
34%03N and 74%25E, elevation 2156m amsl.
Site 1l (Babareshi protected, BP) and site
V(Babareshi degraded, BD): This site lies in
between Gulmarg and Tangmarg range having
co-ordinates of 34°.03N and 74°.24E with an
average elevation of 2272m amsl.

Site 11l (Gulmarg protected, GP) and site
VI (Gulmarg degraded, GD): Gulmarg is
about 46 km away from Srinagar having co-
ordinates of 34.05°N 74.38°E, with an average
elevation of 2,690m amsl.

Data analysis

The  vegetation data recorded  was
guantitatively analysed for density, frequency
and abundance following®.The relative values
of these indices were determined as per *.
These values were summed up to get
importance value index (IVI) of individual
species®. The ratio of abundance to frequency
(A/F) for different species was determined for
eliciting the distribution pattern. This ratio has
been indicated as regular (<0.025), random
(0.025 to 0.05) and contagious distribution
(>0.05)*.

Plant diversity in the six study sites
were evaluated using the following indices;
Measurement of diversity
The diversity index was calculated by using
the Shannon—Wiener diversity index®
Diversity index=H =-> PiIn Pi
Where Pi=S/N
S = number of individuals of one species
N = total number of all individuals in the
sample
In = logarithm to base e

Simpson Index*
D=Zpi®

Measurement of species richness
Margalef’s index was used as a simple
measure of species richness®

Margalef’s index =(S—1)/In N

S = total number of species

N = total number of individuals in the sample
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In = natural logarithm

Measurement of evenness

For calculating the evenness of species, the
Pielou’s Evenness Index (¢) was used®®
e=H/InS

H = Shannon-Wiener diversity index

S = total number of species in the sample

RESULTS AND DISCUSSION
During the study period the number of species
enumerated at light grazing sites (site I, 14;
site Il, 12; site Ill, 15) and moderate grazed
site showed number of species occurrence viz.,
site 1V, 6; site V, 8 and site VI, 5 respectively
(Figure, 1). However, highly dominant species
based on IVI are presented in Figure 2-7 and
describing in decreasing order at site I-111 (site
I, Trifolium pratense, 39.17; Trifolium repens,
37.78; Frageria nubicola, 36.99; Plantago
lanceolata, 27.35; and Poa spp. 23.43; Site, I,
Frageria nubicola, 48.73; Stipa siberica,
48.08; Erigerion Canadensis, 47.06; Trifolium
pratense, 38.22; Trifolium repens, 26.31 and
Ranunculus spp. 25.19; Site Ill, Rumex
hastatus, 36.71; Stipa siberica / Trifolium
pratense (30.18); Scandix spp., 28.91;
Hypericum perforatum, 25.84; Ranunculus
spp. (24.83); Brachyactis ciliata, 27.9 and
Frageria nubicola 20.23). At moderate
grazing site (site V) dominant species were
Plantago lanceolata, 101.07; Stipa siberica,
58.17; Trifolium pratense 56.58; Cynodon
dactylon, 34.40 and Mentha spp. 29.65; site V,
Frageria nubicola, 121.73; Cynodon dactylon
63.79; Eigeron Canadensis, 27.33;
Ranunculus spp./Rumex hastaus, 25.34 and at
site V, Cynodon dactylon, 118.12; Taraxacum
officinale, 66.95; Trifolium pratense,60.52 and
Plantago lanceolata, 48.11; site VI, Plantago
lanceolata, 101.07; Stipa siberica, 58.17,
Trifolium pratense, 56.58 and Cynodon
dactylon, 34.40). The species dominants
changed with changing seasons. *’have
showed the occurrence of temporal dynamics
in weed communities on the scale of seasonal
changes. In rainy season grass species are
dominated and found throughout the year. The
ecological conditions appear to be further
complicated by transfer and dispersal of the
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propagule by human activities i.e. grazing and
random biotic movement. For grazing land
community, topography, edaphic factors and
disturbance had been reported to produce
variation in compositional structure of
vegetation®. High livestock grazing pressure
negatively affects the environment, but its
effect on plant communities is highly variable
from one site to another® “°. It has been shown
that such changes to vegetative and
reproductive output have the potential to alter
species population dynamics and potentially
change the vegetation community*™™’.
Monitoring of grazing impacts is necessary for
rangeland management to ensure that it is used
sustainably*® and are considered as useful
environmental indicators of environmental
pressures*® *°.

Many studies worldwide have shown
that chronic and intensive grazing of
rangelands can be detrimental to plant and
plant communities, because it removes leaf
area that is necessary to absorb
photosynthetically active radiation and convert
it to chemical energy®>*. The negative impact
of continuous grazing on species composition
will continue to increase as long as no change
in management has taken place.

The wvarious diversity indices are
presented in figure 8 & 9. The perusal of the
data at light intensity grazing sites revealed
diversity index (H") maximum at site 1 (1.502)
and minimum at site 1l (0.884). Moderate
grazing sites showed highest value at site 1V
(1.403) and lowest at site VI (0.548).
Substantially among light intensity and
moderate grazing sites highest species
diversity was recorded (site I, 1.502; IV,
1.403). In agreement with these results® and®
reported that grazing by domestic livestock is
commonly associated with changes in species
composition in rangelands throughout the
world.

Evenness index at light grazing sites
recorded highest at site 1 (0.397) and lowest at
site Il (0.355). From this study, it is apparent
that species diversity of a site is not a constant
feature; it varied with site to site and impact of
intensity  level.  This indicated that
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developmental stage of community is
complicated by disturbance factors and their
intensity. Disturbance however, complicated
the relationship between environment and
vegetation. This could be attributed to the
diverse propagule transfer as well as relatively
higher soil organic carbon and higher soil
moisture at this site, allowing multiple species
co-existence®’.

An inherent difference in site
characteristics also influences the disturbance—
diversity relationships®. This supports the
argument that a considerable opening of forest
canopy (intermediate disturbance) enhances
plant diversity® ? and can maintain optimal
habitat ~ conditions for plant  species
conservation on the local scale. Such results
are with confirmation to many previous studies
which supported that under heavy grazing
decreases biodiversity”> *® due to the
dominance of certain species. Few of the
species like Cynodon dactylon are favoured by
grazing as a result their abundance and cover
increases, while others are not and reduce in
number and cover®. All the tested diversity
and evenness indices of the woody layer
vegetation reached their maximum values
under light grazing intensity®. Additionally,
dominance was significantly reduced under
this grazing intensity. Species richness which
indicates both number of species and their
numerical strength revealed slightly higher
value at light grazed site (average, 2.014).
Richness index at light grazing site depicted a
variation between 2.390 (site 1) to 1.710 (site
I1) and 1.097 (site V) to 0.629 site (VI)
(Figure, 8 & 9). The dynamics of vegetation
in a rangeland/high altitude are determined by
array of factors which include the frequency
and intensity, grazing regime, climatic
fluctuations and to some extent the soil
characteristics. In the present investigation
species diversity (H') on average showed high
trend (average, 1.149) at light grazing sites
(site I-111) and lowest value (average, 0.846)
compared to moderate grazing sites (sites 1V-
VI).

Generally, when moderate grazing
intensity is applied, plant diversity tends to
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increase as dominant species are reduced while
the less competitive ones are increased®.
Additionally, ® supported that different
grazing intensity effects similar land uses
could lead to floristic differentiation of the
plant community due to selective pressure on
plant species mainly by browsing strategies
and foraging behaviour® ®. Plant diversity
depicted higher trend in intermediate human
disturbance (IH) compared to other land uses
has already studied by ®. Simpson dominance
index was inversely related to diversity index
(H" at all sites (0.158, site Il to 0.090 site 1)
and (0.481 site VI to 0.279 site 1V). Inverse
relationship in Shanon diversity index and
Simpson index in grazing intensity sites were
also reported by ®®. Under light grazing
intensity, Simpson diversity index has shown
less reduction due to dominance of few
competitive species™® which is in concurrent to
the findings of present study. Some species
dominates the study area throughout the study
period (Fragaria nubicola, Taraxacum
officinale, Trifolium pratense, Plantago
lanceolata, Cynodon dactylon, Rumex hastatus
and Erigeron canadensis) evidently due to
wide ecological amplitude and under
prevailing climatic conditions. Concurrently
these species indicate that habitat modified due
to persisting disturbance (Grazing and
anthropogenic pressure) which creates plate
form for the onset of biological invasion by
such species”. Moreover, the disturbed area
supported more herbaceous vegetation as
compared to undisturbed area because of
reduction in species competition for space and
resource during different grazing intensities. ™
and " reported increase in plant diversity at
disturbed ecosystems. Further more, * and ™
were also of the same opinion in diversity
index assessment. However, studies conducted
earlier in disturbed areas shows reduction in
species diversity by most plant communities’.
Their findings are well in support to the
present investigation of diversity index H'
(avg.1.149, site I-11l and avg. 0.846, site 1V-
VI). Richness index on average followed
similar trend with maximum value (2.143) at
light grazed (site I-11) to (0.913) at moderate
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grazed sites (IV-VI). However, Evenness
index on an average showed slightly higher
values at moderately grazed site (0.617)
compared to light grazed sites (0.381). This
fact confirms the moderate grazing
hypothesis™ °® " that light and moderate
grazing results in an increase of biodiversity,
whereas at low grazing pressures or at absence
of grazing some species become dominant,
hence the reduced diversity™.

Moreover, the work on biodiversity
indicated that diversity tend to be highest
under moderate grazing intensity
pressure’®which further authenticates the level
of diversity trend of this study. Further,
research has proved the depending on seasons,
the density of grazers influence both species
diversity, spatial heterogeneity and the
vegetation structure™ *. Connell et al." and
Decocq et al.”* reported highest diversity of
species in intermediate disturbed ecosystem or
when grazing intensity is accelerated. Many
studies emphases moderate level of grazing
can promote species diversity %2, The results
of evenness diversity (site I, 0.397; site II,
0.355) recorded in the present study are
supported by Lalfakawma et al.2* who concluded
that undisturbed site obtained high evenness
that of disturbed site (site Il). The studies
conducted earlier by ® were in parallel to the
present study. Further more, lower value of
species evenness is because of distribution of
individual species in time and space due to
influence of seasonal variation at this site®’,
which could probably be due to patches of
unpalatable species left over by grazing
animals after consuming palatable ones.
Evenness index on an average showed slightly
higher values at moderately grazed site (0.617)
compared to light grazed sites (0.381).
Favourable results of evenness index in
comparison to this study were also obtained by
Shameem et al.?°, Shameem et al.®®, EI-Khouly
et al.% reported evenness values about grazed
and un-grazed sites parallel to present study.
Abundance to frequency (A/F) occurrence of
species is depicted in Figure 10-16. It shows
most of the species followed contagious
>random>regular  distribution in  species
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appearance pattern at six study sites (Figure,
10). Contagious pattern showed higher trend in
species distribution (100%) at site VI followed
by site 1l (91.66%), site 11l (86.666) and site
IV (83.33%). Random distribution of species
pattern showed higher trend at site | (42.85%)
followed by site V (28.57%) and site IV
(16.66%). However, no species showed
random distribution at site VI. Such pattern of
species distribution in herb layer vegetation
were also reported by Shameem et al.®,
Shameem et al.” as depicted by (Figure, 10).
The pattern of distribution depends both on
physico-chemical natures of the environment
as well as on the biological peculiarities of the
organisms  themselves.  Dominance  of
contagious distribution may be due to the fact
that majority of the species reproduces
vegetatively in addition to sexuality. However,
the investigation indicated that contagious
distribution obtained with high trend was due
to the multitude factors and the vegetation
reproduction may not be only reason® ®. The
nature of plant community at a place is
determined by the species that grow and
develop in such environment®. Difference in
the species composition from site to site is
mostly due to micro environmental changes®’.

Similarity Index

The similarity index recorded at different sites
is presented in Figure-17-21. Maximum
similarity of species (80%) was observed
between sites Il (BP) vs. site V (BD) followed
by site 1l (GP) vs. site VI (GD) 50% and
minimum 20% between sites | (TP) and site IV
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(TD). Comparing protected vs. protected sites
similarity was highest observed between site |
(TP) vs. site Il (BP) 46% and lowest 41.37%
between site | (TP) vs. site 111 (GP). However,
degraded sites showed highest similarity
(57.14%) between site IV (TD) vs. site V
(BD) and lowest (33.33%) between site VI
(GD) vs. site V (BD). Higher similarity of
vegetation (80%) that grew in favorable
conditions of moisture availability in rainy
season and winter season of the site indicates
commonness of ecological opportunists. Close
contesting species for top dominance rank
indicated a complex situation of seral stages
interrupted by disturbance dynamics that
probably caused the variability of species
composition. The ecological conditions appear
to be further complicated by transfer and
dispersal of the propagule by human activities
i.e. grazing and random biotic movement. For
grazing land community, topography, edaphic
factors and disturbance had been reported to
produce variation in compositional structure of
vegetation®®. Few species dominated the study
area (Cynodon dactylon, Erigeron Canadensis,
Frageria nubicola, Plantago lanceolata,
Rumex hastatus Taraxacum officinale and
Trifolium pratense,), due to their wide
ecological amplitude under the prevailing
climatic conditions. Therefore, the results
point out that habitats modified due to
persisting disturbance (grazing and
anthropogenic pressure) and creates platform
for the onset of biological invasion by such
species™.

u Site VI, 5

m Sjte V, 8

u Site IV, 6

Site 111, 15

Site |, 14

H Site |
m Site Il
m Site Il
| Site IV
m SiteV
m Site VI
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Fig. 1: Number of species recorded during the study period at different sites
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Fig. 5: Highly dominant herbaceous plant species based on IVI recorded at site 1V (TD)
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Fig. 9: Diversity estimates of the herbaceous plant species at site 1V, V and site VI
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Fig. 13: A/F values of species recorded at site | (PB)
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Fig. 17: Species similarity betewwn Site | (TP), Site Il (BP) Vs Site 11 (BP) and Site 111 (GP)
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Fig. 18: Species similarity between Site | (TP), Site 11 (BP) Vs Site Il (BP) and Site 111 (GP)
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Fig. 19: Species Similiarity between Site | (TP) Vs Site IV (TD),Site V (BD) and Site VI (GD)
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Fig. 20: Species Similiarity between Site 11 (BP) Vs Site IV (TD), Site V (BD) and Site VI (GD)
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Fig. 21: Species Similiarity between Site 111 (GP) Vs Site IV (TD), Site V (BD) and Site VI (GD)

CONCLUSION
Regular monitoring of livestock grazing at
seasonal level and human disturbance
particularly during peak tourist season in the
study area are urgently required to protect the
effected plant species diversity. It is urgently
required to explore more grazing area for
seasonal grazing of livestock as substitute to
the already grazed sites which needs to be
protected for a minimum period of 5 years.
However, increasing stress due to human
activities particularly  for fuel fodder
collection, harvesting of medicinal herbs,
burning of ground vegetation and livestock
grazing requires sustainable control measures
in the study area. It is further recommended
that species with lower importance value index
(V1) need priority measures for protection and
those with higher importance value index (1VI)

Copyright © April, 2017; IJPAB

need monitoring effort in order to maintain
different diversity indices in the selected sites
during different seasons.
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