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ABSTRACT 
 

Present study was conducted during 2010-11 in the Department of Forestry and 
Range Management Pir Mehr Ali Shah, Arid Agriculture University, Rawalpindi, 
Pakistan to study the pasture conditions trends, biomass productivity, carrying 
capacity, possible influences of grazing on alpine grasslands and key issues of 
Deosai National Park (DND). Vegetation sampling was carried out through line 
transect and quadrat method, covering major habitats and elevation ranges for 
measurement of species composition, productivity and plant relationship with 
environmental variables. There were found 175 species, representing 111 
genera and 37 families. Compositae and Ranunculaceae were found to be the 
dominant families. Hemicryptophyte (71.4%) and chamaephyte (14.9%) were the 
dominant life forms of Deosai Plateau. Six communities were differentiated on 
the basis of indicator species. Assessment of pasture conditions through 
hyper-temporal vegetation indices of normal difference vegetation index (NDVI) 
image series showed overall 8-10 percent retrogression of vegetation in 
productive grasslands. The average biomass production in DNP was found to 
be 1243 kg per hectare suggesting that DNP is currently having low biomass 
productivity. The average carrying capacity was found as 1.37 hectare per AU 
per 3 months. Heavy influx of nomads, free grazing by peripheral communities, 
extraction and unwise exploitation of fuelwood and medicinal plants, 
unmanaged tourism, absence of incentives to buffer-zone communities and 
habitat fragmentation were identified as major issues. It is, therefore 
recommended that modern agri-silvi-pastoral initiatives and pragmatic 
strategies should be adopted to minimize and restrict nomadic grazing. 
 

KEYWORDS: Rangelands forage productivity; biomass productivity; carrying 
capacity; management plans; Deosai National Park; Gilgit-
Baltistan; Pakistan. 

 

INTRODUCTION 
 

Deosai plateau is one of the most important alpine ecosystems in Pakistan. It 
was designated as National Park in 1993 to protect its unique ecology with 
Himalyan brown bears the flagship species. The alpine flora and ecological 
characters of Deosai Plateau, analysis on posture conditions and trends 
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biomeg productivity, carrying capacity, possible influence of grazing on alpine 
grassland key issues.  The Himalayan alpine biome is characterized by 
extreme climatic conditions that resembles arctic tundra ecosystem. High 
altitude grazing pastures, meadows and more importantly plateau shaped vast 
areas. Himalayan alpine biome are highly important for being valuable habitats 
for wild life, water catchments and a livelihood source for nomadic and 
transhumant population (3). Productivity of highland pastures varies 
significantly due to edaphic conditions, elevation effects and precipitation 
pattern. Forage availability from these rangelands depends heavily on 
vegetation structure and their growth habits as affected by human interaction 
with nature (7). 
 
These high altitude mountainous environments have been affected heavily by 
global climate change next to polar regions. Studies on alpine ecosystems 
show that plant diversity in Himalayan alpine biome is higher than the average 
diversity index of world biomes (29). Consequently, threats from climate 
change to alpine plants will have serious implications towards the sustainability 
of earth's unique biodiversity. Majority of himalayan alpine plants are highly 
palatable and grazing resistant, consisting chiefly of sedges, grasses, and 
stunted shrubs. The vegetation of this biome show an adaptation to harsh 
climatic conditions and extreme environmental attributes, resulting in formation 
of mosaic patches of different forms with plants generally dwarfed, stunted, 
woody or spiny in nature (31). They show a pronounced early growth initiation 
which spans short growing season. The Western Himalayan alpine zone is 
much more extensive in geographical coverage compared to eastern part and 
is also reflected in the larger pool of vascular plants in the Western Himalayas 
(28). Distribution and structure of plant communities in alpine grasslands are 
governed by adverse environmental factors spearheaded by rainfall, 
elevation and temperature. Impact of altitude is much higher than latitude on 
temperature in these alpine ecosystems. Mean annual temperature 
decreases sharply with increase in altitude and shows pronounced effect in 
summer. Species diversity and richness generally reflect a positive trend 
towards low to moderate grazing as a result of reduced plant competition, 
which enhances regeneration.  
 

Rangelands of Gilgit-Baltistan constitute about 29.8 percent of the region, 
comprising 2.1 million hectare area. Most of these grazing lands are under 
heavy grazing pressure due to continuous increase in local livestock 
population and nomadic grazing, especially, in south eastern productive 
alpine grasslands. Due to grazing beyond the carrying capacities of many 
upland pastures, productivity of these lands situated in crucial fragile 
catchments of Indus river and its tributaries has been affected badly.  
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Study area 
 

Deosai Plains were designated as Deosai National Park (DNP) by 
Government of Pakistan in 1993 with the primary objective of protection and 
conservation of the threatened population of Himalayan Brown Bear (HBB). 
Deosai represents a highland alpine ecosystem characterized by undulating 
topography with severe climatic and edaphic conditions, supporting dwarfed 
and stunted vegetation, forming mosaics and flower fields by creating 
ecological niches and dense moist grasslands at valley plains (20). 
 
Deosai National Park (35˚ 56' N and 71˚ 40' E) is a 1500 km2 alpine plateau 
located in the western massif of Himalayas, east of Nanga Parbat Peak in 
close proximity Central Karakoram mountains in Gilgit-Baltistan with an 
altitudinal range of 3500 to 5200 m. More than half of the plateau is situated 
between 4000 to 4500 meter with average daily temperature ranging from –
20°C (January-Febraury) to 12°C (July-August). Annual precipitation varies 
from 350 to 550 mm-mostly recieved during winter as snow due to western 
disturbances (Fig. 1).  
 

 
Fig. 1.  Mean monthly temperature and precipitation of DNP (2001-2010). 

 

The plateau’s ecosystem is characterized by extreme cold with low 
atmospheric pressure coupled with lesser oxygen and carbon dioxide levels, 
acidity and intense rapid solar ultraviolet radiation (10, 20). Deosai plateau is 
situated in close proximity to the line of control, separated by the narrow 
Shingo river valley. High altitude and extreme climatic conditions although 
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restricted permanent habitation in DNP, however it is burdened with stakes of 
many settlements along the outskirts. These villages are located in 
surrounding valleys and exercise different resource uses in Deosai, 
especially traditional grazing, fishing at large scale in winter, grass collection 
and fuelwood extractions. The livelihood system of these alpine communities 
is based on centuries old agro-pastoralism. 
 

Around fifty peripheral communities utilize the outer slopes and peripheral 
valleys of Deosai National Park for grazing. Seven communities; Sadpara, 
Mehdiabad, Shilla, Dappa, Shaghar Thang, Shuwarin and Karabosh have 
traditional grazing rights within Deosai National Park and take livestock to 
summer pastures in eastern and northern edges of Deosai National Park. 
Bakarwals or Gujjars, coming from lowlands have also customary grazing 
rights in Deosai plains, further intensifying the grazing pressures. Akhlas (1) 
reported that nearly 9000 livestock consisting chiefly of goats and sheep 
belonging to resident and nomad pastoralists were present within Deosai 
National Park during 2004. Certain communities and nomadic Gujjars have 
customary grazing rights in Deosai Plateau at pre-defined boundary 
limits.The current issues of these pastures are stated as over grazing, 
increased number of livestock, ill managed tourism, illegal extraction of 
medicinal and aromatic plants, fuelwood collection and annual increased 
number of nomads (19). 

 
MATERIALS AND METHODS 

 
Present study was conducted in Department of Forestry and Range 
Management, Pir Mehr Ali Shah Arid Agriculture University, Rawalpindi, 
Pakistan during 2009-11 to investigate the pasture condition trend, biomass 
productivity, carring capacity, possible effects of grazing on alpine grasslands 
and key issues of Deosai Plateau. Following parameters were studied. 
 
Vegetation survey 
 
The vegetation survey was conducted randomly after visiting Deosai plains 
several times during the study period for analysis of different vegetation 
parameters. For plant identification the standard literature was consulted (24, 
32) as available at Quaid-I-Azam University, Islamabad. The study area was 
stratified into various landscape units within the eight study units based on 
watersheds and vegetation dynamics. At each site, transects of 600 m length 
were laid down and 10 quadrats of 1 m2 were sampled at interval of 60 m, 
thereby studying 40-50 quadrats from each block, following the standard 
methods prescribed by Mueller-Dombois and Ellenberg (23) and Kent and 
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Coker (18). Altitude, latitudinal and longitudinal coordinates and vegetation 
cover were also recorded from every sampling point. The climatic data was 
collected from WAPDA House, Lahore. The vegetation survey was 
conducted randomly after visiting Deosai plains sever times during the study 
period for analysis of different vegetation parameters. Measurement of plant 
biomass species cover and composition at quadrat level was carried out by 
using 1 m² quadrats covering representative sites of DNP. After making 
quantitative measurements from quadrats, abundance and frequency for 
each species were calculated. Estimation of vegetation coverage was based 
on approximate coverage of each species in 1m² quadrat using modified 
Braun-Blanquet cover abundance scale. The above-ground plant biomass of 
sample quadrats was determined by clipping only palatable forage plants 
rooted inside the quadrats weighted green and after oven drying all the 
collected samples till reaching a constant weight.  
 

Following data were recorded within quadrates. 
 

i. Number of plants with their taxonomic characteristics 
ii. Cover abundance of the species using modified Bran-Blanquet cover 

abundance scale (percent of the vertical projection of all above ground 
parts of species of all recorded plants). 

iii. Geographic coordinates and altitude of every sampling plot using Garmin 
GPSMAP® 60Cx handheld GPS receiver. 

 

Vegetation classification 
 

Two way indicator species analysis (TWINSPAN) was used for vegetation 
analysis, using modified Braun-Blanquet cover abundance scale prescribed 
by Hurst and Allen (17). Geographical Information System mapping were 
developed for vegetation cover, relief, elevation, topography, hydrology and 
environmental variables (topographic and spectral) by using Geographcal 
Information System (GIS) software (ERDAS).  Relationships of vegetation at 
different levels with important environmental variables were determined in 
order to understand the complex ecosystem functions. The key issues in 
pasture use and rangeland management were highlighted with viable 
recommendations   by  arranging   informal   and   formal   sessions    with 
stakeholders    and    through   participation   in    the   management   
planning processes. 
 
The sampled data were correlated with important explanatory environmental 
variables (EV) to determine habitat preferences of different vegetation types.  
The EVs used in the study included; topographic and spectral explanatory 
variables. These variables were considered proxies for inter and intra 



Z. Hussain et al.  

J. Agric. Res., 2015, 53(3) 

442

interacting effects of environmental factors; i.e. climatic, topographic, and 
geologic forces.  The topographic explanatory variables (TEVs) were derived 
from digital elevation model of DNP (continuous GIS surface representing 
elevation of DNP), extracted from Aster DEM website. 
 

The spectral explanatory variables (SEVs) were obtained from Landsat 5 
(TM) satellite imagery (WRSII-path 150, row 36; dated 17-10-2010). The 
imagery of this season was preferred since it was taken at the culminating 
period of growing season in Deosai National Park. The derived EVs were 
intersected against the grassland vegetation plot locations in a GIS to extract 
corresponding value and data were exported to the R statistical package for 
further analyses. 
 
Inter-annual trends in landcover of DNP 
 
In order to study Inter-annual trends in landcover of DNP, normalized 
difference vegetation index (NDVI) time-series was used based upon MODIS 
sensor (onboard the Terra platform).  Since NDVI is related with chlorophyll 
and biomass production, it was used as proxy for biomass/landcover condition 
i.e., any change in NDVI over the study period of time-series will reflect 
changes in biomass. 
 
The dataset consisted of MOD13Q1 NDVI image time-series i.e., 16-day 
composite product covering tiles h23v05 and h24v05 and a spatial resolution 
of 250 m and ten-year period (Jan. 2001 – Dec. 2010). The data set 
comprised 253 - 16-day composite NDVI images per tile (23 images/year). 
The data were obtained in HDF (Hierarchical Data Format) from Land 
Processes Distributed Active Archive Center (LP DAAC) data pool. Highest 
quality cloud-free data from NDVI time-series were selected by using quality 
assurance data available with the series to reject the pixels with ‘VI  usefulness’ 
index between 7 and 15 (16). 
 
Mann-Kendall (MK) test  was used to evaluate the ‘trends in NDVI at each 
pixel location (13) i.e. to portray spatial locations of areas showing 
significant progressive or regressive evolution in NDVI values in 10 years’ 
time (12, 14, 21). 
 
Periodic sub-annual interval was evaluated at first for significant monotonic 
trends based on MK ‘S’ score and its variance and then a normalized test 
statistic ‘Z score’ and associated probability was calculated. In instances 
where Z was negative, a regressive trend was inferred for positive scores at a 
probability greater than the level of significance (α ≤ 0.1), it was considered as 
progressive trend and results showing 0 value were considered as stable (2). 
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For assessing magnitude of trend, Theil-Sen/Sen’s slope estimator Q  was 
applied, which is a robust non-parametric estimator and which calculates the 
median of slopes between every pair-wise combination of values (30). 
 
Measurement of above ground biomass production 
 
For measurement of biomass, only grazeable portion of palatable plants were 
taken into consideration and unpalatable plants were not clipped. Forage 
production was measured by destructive sampling of clipping using 1m² 
quadrats. The above-ground plant biomass of the plant community was 
determined by clipping individual plants at the base (5cm above ground level 
rooted inside 1m2 ADC quadrats as prescribed by Khan (19). The above-
ground plant biomass for each quadrat was then weighed for measuring 
fresh weight. The samples were then oven dried until they reached constant 
weight and there after dry matter weight was obtained. Standard deviation 
and coefficient of variance were also calculated for biomass production 
obtained in each block for determination of dispersion level from mean 
values. Percent dry matter was calculated by the following equation. 
 

                          Weight of dried sample 
Dry matter percentage = —————————————— x 100 

                         Weight of fresh sample 
 
On the basis of biomass production of different range units, these were 
classified into different categories in terms of their productive potentials.  This 
categorization of range units was done keeping in view the plant communities 
and general attributes of DNP pastures defined by TWINSPAN.   
 

Estimation of carrying capacity 
 

Unpalatable plants or ungrazeable portions of palatable plants were not 
considered for the total herbage to calculate available forage for livestock. 
Furthermore, 50 percent of available forage is excluded as safe use factor 
while determining the carrying capacity (CC) of rangelands throughout the 
world to ensure sustainable grazing and future regeneration in grazed areas. 
Only 50 percent of the total forage production during the growing season 
makes part of grazeable portion of a pasture (33). The available forage for 
livestock in a range unit was calculated using the following relationship. 
 

Forage production – unpalatable herbage – 50% safe use factor 
 
Carrying capacities were calculated using the ratio of forage biomass on the 
animal feed requirement based on their live body weight. The daily feed 
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requirement of grazing animals is calculated on the basis of 2.5 percent of 
live body weight assuming dry matter intake at 6 % crude protein level of 
range forage species (34). Determination of animal unit was done in 
accordance with the prescription of Kent and Coker (18), a cow with a body 
weight of 360 kg and requiring daily forage of 9 kg (2.5% of body weight), 
270 kg per month or 3285 kg per year was taken as one animal unit (AU). 
The proper use factor (PUF) was taken as 50 percent of total forage 
production from rangeland to calculate available forage as indicated above. 
Carrying  capacity  of  the  study  area  was  calculated  by using the 
following formula: 
 

        AFR 
CC = ———— 

         FP 
 

Where; 
 

CC = Carrying capacity of rangeland (ha/AY/year) 
AFR = Animal forage requirement (kg/year) 
FP = Forage production (kg/ha) 

 
Since the grazing animals in the study area were mostly cattle and goats, 
carrying capacity was calculated for these livestock ruminants only. Since 
grazing is restricted for three months in DNP during peak summers, forage 
requirements for three months were considered (18). Hence, DM requirement 
of an animal unit for 3 months was calculated as 810 kg. Goats or sheep 
were considered as one-sixth (1/6) of an animal unit, after taking average 
weight of 10 goats and sheep during the survey of pastures in DNP. 
 

RESULTS AND DISCUSSION 
 

Estimation of forage biomass 
 
The average biomass production in DNP was 1243 kg per hectare. The 
productivity of DNP grasslands stood at 1288 kg per hectare for 2010 (Table 
1), while for 2011, dry matter production was 1198 kg per hectare (Table 2). 
During 2010, DNP received more than 500 mm rainfall (9), whereas during 
2011, the precipitation remained marginally below 400 mm. The difference in 
biomass production during two seasons can be attributed towards the 
precipitation difference and increased nomadic grazing. Dry matter biomass 
production in alpine grazing lands of Gilgit-Baltistan was estimated by FAO 
during late 1980’s and was found about 1500 kg per hectare that was within 
the normal range (22). 
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Table 1. Block wise biomass production in DNP during 2010. 

 
Name of 

block 
Area 
(ha) 

No. 
of 

plots 

Total green 
biomass of 

sample 
plots (g) 

Total dry 
biomass of 

sample 
plots (g) 

Average 
biomass 

(g/m²) 

Average 
biomass 

production 
(kg/ha) 

SD C.V 

Burgi 13570 40 6608 3680 92 920 122.372 0.84363 
Bara Pani 16360 50 12515 7635 153 1530 122.456 1.00732 
Kala Pani 17890 50 11085 6160 123 1230 178.478 1.44869 
Sheosar 19850 50 7650 4437 89 890 31.882 0.47373 
Shuwarin 26215 40 8012 4628 115 1150 130.893 1.13131 
Senwai 15250 50 16735 9371 187 1870 220.285 2.05203 
Barila 16600 40 9084 5148 128 1280 105.834 0.82233 
Shatung 15160 40 10320 5779 144 1440 67.8133 0.80028 
Total  140895 360 82009 46838 1031 10310 - - 
Average 17611 45 10251 5854.75 128.8 1288.75   

 
Table 2.  Block wise biomass production in DNP during 2011. 
 

Name of 
block 

Area 
(ha) 

No.  
of 

plots 

Total green 
biomass of 

sample 
plots (g) 

Total dry 
biomass 

of sample 
plots (g) 

Average 
biomass 

(g/m²) 

Average 
biomass 

production 
(kg/ha) 

SD C.V 

Burgi 13570 40  6145 3441 86.0 860 118.132 0.87590 
Bara Pani 16360 50 11264 5970 119.0 1190 117.541 1.06381 
Kala Pani 17890 50 10309 5876 117.0 1170 161.913 1.37864 
Sheosar 19850 50  8256 4792 96.0 960 54.763 0.65813 
Shuwarin 26215 40  8012 4628 115.0 1150 123.586 1.02175 
Senwai 15250 50 15041 8422 168.0 1680 187.490 1.84208 
Barila 16600 40  8538 4952 123.0 1230 98.761 0.71283 
Shatung 15160 40  9494 5411 135.0 1350 82.784 0.90938 
Total 14089 360 77059 43492 959.0 9590 - - 
Average 17611.87 45 9632.37 5436.5 119.8 1198 - - 

 
However, for high altitude alpine meadows, the average biomass production 
was found as 1200 kg per hectare. Under this category included the dry 
alpine zone of Khaplu, Kharmang and Shiger ranges towards Ladakh region 
with low productivity as well, which shows that DNP is currently producing low 
biomass production. The results, while making correlation of plant 
communities with environmental variables clearly showed a strong influence 
of soil moisture in vegetation distribution and productivity of grasslands. 
Furthermore the survey results and record available with Forest Department 
showed a significance increase in livestock grazing due to influx of more 
nomadic pastoralists into Deosai during 2011, as compared to 2010. The 
increase in number of nomads was estimated as eight percent for the year 
2011. Zhou et al (37) stated that in Tibetan Plateau the total above ground 
biomass decreased considerably due to long-term free grazing. 
 
Senwai block, consisting of productive primary grasslands comprising tall 
grasses and sedges constituting moist meadows. Swampy pastures, and 
Salix shrub dominated riverbed mosaic forming vegetation was the most 
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productive area in DNP with an average biomass production of 1775 kg per 
hectare. This block has bulk of the HBB core zone; where grazing is 
restricted and only stray animals find their way to these grasslands at 
seldom. Nomadic graziers are not allowed to enter into core zone. The lower 
parts of Senwai block due to long distances are not accessible for grazing 
animals too. The local communities of Karabosh and Hunthali do not graze 
their livestock inside the boundary of DNP due to its remoteness and plenty 
of grazing pastures available outside DNP boundary.  
 
Sheosar and Burgi blocks showed minimum biomass production averaging 
about 900 kg per hectare. During 2010, Sheosar had the lowest production 
with 890 kg per hectare, while productivity of Burgi was estimated as 920 kg 
per hectare. In 2011, Burgi remained the least productive block with forage 
production of 860 kg per hectare, while production of Sheosa block was 
found 960 kg per hectare. It was contrasting to note that Sheosar block 
despite of being located in the better climatic zone of south western edges of 
DNP, showed far below average than expected. Due to severe nomadic 
grazing, this block was under serious stress. Unchecked tourism with the 
famous Sheosar lake situated here and exploitation of medicinal plants by 
nomads were found significant contributors towards the resource depletion in 
this block. Furthermore, areas in close proximity of two important routes were 
also found in depleting conditions. Burgi block, with a fair area of tertiary 
inaccessible high elevation ranges and with heavy grazing pressure by local 
villagers, biomass production remained low. Bara Pani and Kala Pani blocks 
showed fair forage biomass productivity with average standing around 1300 
kg per hectare and 1200 kg per hectare, respectively. Both are also in receipt 
of some nomadic livestock. Barila on the other hand, had good forage 
production due to its remoteness and limited grazing by peripheral 
communities due to legal issues and migration to Skardu. Although this block 
has the maximum area of inaccessible ranges, yet the least grazing had 
significant contribution towards high productivity. Shuwarin block also showed 
low productivity due to grazing pressure by nomads and Shuwarin 
community, with large areas covered by barren lands devoid of any soil and 
moisture content. 
 
According to the 1996 livestock census, the total population of nomadic 
livestock were 15779, consisting of large and small animals in Gilgit-Baltistan. 
Under the nomadic grazing system, livestock rearing is characterized by year 
round movement of cattle, sheep and goat from lowland Potohar region of 
Punjab to high alpine pastures of Deosai and adjoining areas in continuous 
search for green forage. About 20-25 percent of these ruminants find their 
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way to Deosai Plateau, while rests of the flocks are halted at Chota Deosai, 
Kamri, areas around Minimarg and Damail (IUCN, 2003). A current 
population of 20000 livestock presence inside DNP alone owned by these 
nomads (5), which indicated a significant increase in livestock pressure on 
these fragile high elevation pastures. Thus, the decreases in biomass 
production of DNP grasslands are obvious in light of increased livestock 
population, coupled with dry spells that prevailed for almost a decade with 
precipitation 20-25 percent less than normal average during 2000-2008 (9). 
 
Green biomass was high in Carex-Salix and Carex-Agropyron Nepeta- 
Agropyron-Allium communities growing in marshy and swampy areas, having 
good moisture rich foliage and tender grazable shoot portions. It consist of 
dwarf willow shrubs, clipped green biomass weight was recorded even up to 
1600 g/m², where in case of Festuca, Androsace, Potentilla, Poa and other 
stunted and sparse vegetation found on extremely drier parts and high ridges 
were recorded even up to 29 g/m². The average green weight was around 
200 g/m². For Salix dominated community-6 and Nepeta-Allium dominated 
community-4, it was higher in range of 300 g/m², where as Artemisia, 
Festuca, Androsacae and other dry and high elevation areas vegetation 
dominated community-1 and 2 produced least biomass averaging about 100 
g/m². Dry matter ratio for different plant communities and grassland types 
were also calculated. No contrasting features were noticed among different 
plant units. Dry matter percentage ratio was high in mesic vegetation of 
Carex and Salix dominated quadrats, while it was low for vegetation of dry 
slopes and inner stony areas at distances from marshy meadows. The 
average DM percent ratio was 59. It was in the range of almost 50-65 
percent. Vegetation analysis of grasslands of Deosai resulted in recognition 
of six plant communities dominated by tall sedges and grasses at valley 
plains with marshy and swamp conditions, Salix himalensis dominated 
community with narrow strips along river and stream beds at lower altitudes 
and by low cover Artemisia dominated stunted vegetation communities at 
drier inner undulating terrains and higher slopes, ridges and passes. Carex 
cruenta, Kobresia hookeri, Agropyron longearistatum, Thallictrum alpinum, 
Tanacetum longifolium, Nepeta discolor, Allium semenovii, Nepata connata, 
Festuca ovina, Pediacularis albida, Polygonum affine and Artemisia maritima 
were the dominant species. 
 
Carrying capacity of DNP rangelands 
 
Based on the average biomass production of different blocks, carrying 
capacity was determined in ha/AU/yr (Table 3 & 4). In Deosai National Park, 
average carrying capacity (CC) was found as 1.37 ha/AU/3 months. Carrying 
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capacity in 2010 stood at 1.33 ha/AU/3 months, while for 2011, average 
carying capacity of Desoi National Park was calculated as 1.40 ha/AU/3 
months). For goats CC was calculated as 0.22 ha/goat/3 months during 2010 
and 0.23 ha/goat/3 months for 2011. 
 
Table 3.  Block wise estimation of carrying capacity of Deosai National Park in 2010. 
 

Block number Average total 
forage (kg/ha) 

P.U.F (50% of total  
forage) kg/ha 

Carrying 
capacity (ha/ 

A.U/3 months) 

Carrying capacity 
(ha/goat/3 months) 

Burgi 920 460 1.76 0.29 
Bara pani 1530 765 1.06 0.18 
Kala Pani 1230 615 1.32 0.22 
Sheosar 890 445 1.82 0.30 
Shuwarin 1150 575 1.41 0.24 
Senwai 1870 935 0.87 0.15 
Barila 1280 640 1.27 0.21 
Shatung 1440 720 1.13 0.19 
Average 1288.75 644.37 1.33 0.22 

 
Table 4. Block wise estimation of carrying capacity of Desoai National Park in 2011. 

 
Block name Average total 

forage(kg/ha) 
 

Available forage 
production P.U.F (50% 
of total Forage) kg/ha 

Carrying capacity  
(ha/AU/3 months) 

Carrying 
capacity 

(ha/goat/3 
months) 

Burgi 860 430 1.88 0.31 
Bara Pani 1190 595 1.36 0.23 
Kala Pani 1170 585 1.38 0.23 
Sheosar 960 480 1.69 0.28 
Shuwarin 1150  575 1.41 0.23 
Senwai 1680 840 0.96 0.16 
Barila 1230  615 1.32 0.22 
Shatung 1350 675 1.20 0.20 
Average 1198.75 599 1.4 0.232 

 
However, with the exclusion of high mountainous tertiary ranges and 
inaccessible areas forming almost 30 percent of Dosai National Park, the 
actual carrying capacity in Deosai National Park can be estimated as almost 
1.8 ha/AU/3 months. The productivity of Deosai National Park grasslands 
was 1243 kg per hectare, which showed a lower average than the estimation 
of FAO, carried out during 1989 in alpine pastures of GB, which included the 
extreme dry north eastern parts as well. Pasture analysis also showed 
significant regressive trends, as prominent in high intensity grazing areas of 
high Himalaya (Fig. 2 & 3). There is a dire need of protection, conservation 
and management of the ecology of DNP with an integrated approach of 
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range and wildlife management. While calculating the carrying capacity, no 
consideration was made for wild ungulates and other herbivorous wildlife 
species. This was beyond the scope of this study, but DNP being a notified 
Category-II PA and the highly threatened omnivorous Himalayan brown bear 
(HBB) as the keystone species, stocking rate of livestock must be well below 
the calculated average. At present, no grazing is allowed in HBB core zone, 
comprising about 20000 hectare area. Studies on the diet preferences and 
carrying capacity of HBB in Deosai Plateau are highly desirous for its 
conservation and sustainable management. 
 

 
Fig. 2.  Graphical representation of carrying capacity of DNP for 2010 

 

 
Fig. 3.   Graphical representation of carrying capacity of DNP for 2011 
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CONCLUSION 
 

It was concluded that heavy influx of nomads, free grazing by peripheral 
communities, extraction and unwise exploitation of fuelwood and medicinal 
plants, unmanaged tourism, absence of incentives to buffer-zone 
communities and habitat fragmentation were identified as major issues. It is, 
therefore recommended that modern agri-silvi-pastoral initiatives and 
pragmatic strategies should be adopted to minimize and restrict nomadic 
grazing. 
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