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Abstract

The Himalayan grasslands, spanning across India, Nepal, Bhutan, and Tibet, are ecologically rich
landscapes that provide critical ecosystem services, including biodiversity conservation, livestock
grazing, and carbon sequestration. These high-altitude meadows, classified into various types based
on elevation and vegetation, support diverse flora and fauna adapted to extreme climatic conditions.
However, the productivity of these grasslands has been declining due to factors such as overgrazing,
soil erosion, invasive species, climate change, land-use changes, and poor management practices.
Weeds, particularly invasive species like Anaphalis contorta, Euphorbia wallichii, Prunella vulgaris,
and Fallopia japonica, pose a major challenge by outcompeting native grasses and reducing fodder
quality. Effective weed management strategies, including mechanical, cultural, biological, and
chemical control measures, are essential to restoring and sustaining these fragile ecosystems. By
implementing integrated management approaches, the ecological and economic value of the
Himalayan grasslands can be preserved for future generations.
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Introduction

The Himalayan grasslands, spanning India, Nepal, Bhutan, and Tibet, represent a unique and
diverse ecological system. These high-altitude pastures, also known as alpine meadows, extend from
3,000 meters (9,800 feet) to over 5,000 meters (16,400 feet) above sea level. In India, they stretch from
Jammu and Kashmir to Arunachal Pradesh, covering approximately 24% of the country’s land. These
grasslands are vital for biodiversity, serve as key grazing lands for livestock, and offer spectacular
landscapes for eco-tourism. The Himalayan grasslands characterized by extreme climatic conditions,
experience long, harsh winters with heavy snowfall and short, cool summers. The region’s flora and
fauna have evolved special adaptations to survive in these rugged terrains. Besides their ecological

importance, these grasslands support local livelihoods, providing grazing resources for herding
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communities. Their breathtaking beauty also attracts nature enthusiasts and adventure tourists,

contributing to the local economy.

Classification of Himalayan grasslands

The Himalayan grasslands can be classified into different types based on various factors such

as elevation, dominant vegetation, and ecological characteristics. Here are some common

classifications of Himalayan grasslands:

Warm temperate grasslands

Cool temperate grassy slopes

Sub-alpine meadows

Alpine meadows

Steppe formations of Trans-Himalaya
Table 1: Description About Classification of Himalayan grasslands

Sr. No. Classification Elevation Available species Areas
range
1. Warm temperate | 1000 -2500 m | Chrysopogon gryllus, Jammu Kashmir,
grasslands Dectylis glomerata, Himachal Pradesh,
Andropogon munroi and | and Uttarakhand
Themeda-Arundinella
2. Cool temperate 2600-3300 m | Chrysopogon gryllus, Jammu and Kashmir,
grassy slopes Dactylis glomerata, Himachal Pradesh,
Koeleria cristata, Uttarakhand, and
Andropogon munroi, parts of northeastern
Danthonia jacquemontii, | states like Arunachal
and Themeda triandra Pradesh and Sikkim
3. Sub-alpine 3000-5000 m | Origanum vulgare, Uttarakhand,
meadows Taraxacum officinale, Himachal Pradesh,
Ranunculus hirtellus, and Southern Tibet
Rumex nepalensis,
Anemone rivularis,
Senecio
chrysanthemoides, and
Anaphalis cuneifolia
4. Alpine meadows | 3000-4500 m | Aconitum Jammu and Kashmir,
heterophyllum, Himachal Pradesh,
Nardostachys jatamansi, | and Uttarakhand
Dactylorhiza hatagirea,
Picrorhiza kurroa,
Angelica glauca, and
Ophiocordyceps sinensis
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5. Steppe formations | Above Artemisia spp, Ephedra | Himachal Pradesh,
of trans-Himalaya | 4000m spp, Caragana Uttarakhand, and
versicolor, Elymus spp, | Sikkim

Poa spp, Lonicera
spinosa, Astragalus spp,
Thylacospermum
caespitosum and
Lonicera-Rosa

Fodder production and yield of Himalayan grasslands
For Himalayan grasslands, the above-ground biomass ranges from 1,000 kg/ha to 10,000 kg/ha,

while for high-altitude grasslands, it ranges from 400 to 5,000 kg/ha. According to estimates, the
herbage output in the Himalayan grasslands has declined by 20-50% in terms of quantity and 10-15%
in terms of quality as compared to their potential due to an increase in the cover of undesirable species.
In parts of Garhwal and Kumaon Himalaya, the standing biomass of grasses was found to increase
with increasing altitude up to about 3,750 m. The dry matter yields (kg/ha) of certain indigenous fodder
grasses viz. Andropogon pumilus (7,440), for Apluda mutica (11,040), Arundinella nepalensis (6,986),
Bothriochloa intermedia (6,951), Chrysopogon fulvus (4,975), Chrysopogon gryllus (6,941),
Heteropogon contortus (6,925), Pennisetum orientale (9,918) and Themeda anathera (4,836) (within
pure stands) are reported. In terms of nutrient value, i.e. crude protein content, Apluda mutica,
Bothriochloa intermedia, and Chrysopogon fulvus are considered to be the best for grazing
(Rawat,1998).

The green herbage availability varied from 4,700 to 29,100 kg/ha for the pastures of Kashmir
Himalaya. In Himachal Pradesh, the green herbage availability varied from 1,500 to 1740 kg/ha in
temperate pastures and 5,00 to 1,000 kg/ha in alpine and sub-alpine pastures, and the biomass
availability varied from 1,620 to 3,960 t/ha (green herbage) in Himalayan pasture of Uttarakhand. In
alpine steppe, meadows, and alpine meadows, the stocking capacity of the central Himalayan pastures
ranges from 0.4 to 13.3 sheep/ha/year under natural vegetation. The stocking capacity in semi-natural
cold and temperate grasslands ranged from 0.6 to 1.9 sheep/ha/year. For low elevation Himalaya, the
net above-ground biomass ranged from 279 to 1,568 gm-2, for mid-elevation Himalaya, 219 to 285 gm-
2, and for high elevation Himalaya biomass ranged from 233-372 gm™ (Dev, 2001).

Reasons for declining productivity in Himalayan grasslands
In the grasslands of the Himalayas, productivity may be lowered for several reasons. The following

are some typical causes of decreased productivity:
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Overgrazing: The deterioration of grasslands can be brought on by excessive grazing
pressure. Overgrazing by animals causes the grasslands to consume more vegetation than
they can support, harming the plants and preventing their recovery. Additionally, excessive
grazing results in the extinction of beneficial grass species and the spread of alien or less
productive grasses.

Soil Erosion: The productivity of grasslands can be greatly impacted by soil erosion. The
soils in the Himalayan area are delicate and prone to erosion because of the region's high
hills. Topsoil, which is rich in nutrients essential for plant development, may be lost due to
erosion. The productivity of grasslands decreases in the absence of sufficient soil fertility.
Invasive species: Native grasses can be outcompeted by invasive plant species, which lowers
overall production. The aggressive growth habits of invasive plants can cause the
displacement of native grasses and a decline in biodiversity. These species could also be less
nutritious, which would further reduce the grasslands' production.

Climate change:The Himalayan area is vulnerable to the effects of climate change, including
changing patterns of rainfall, rising temperatures, and modifications in the dynamics of
snowmelt. Through modifications to water availability, nitrogen cycling, and plant
development patterns, these changes may have an impact on grassland production.
Additionally, the spread of diseases and pests that have a detrimental effect on the health of
grasslands is another effect of climate change.

Land use change: The productivity of grasslands may decrease as a result of conversion to
other land uses as agriculture, infrastructure construction, or urbanization. Reduced
connectivity and habitat fragmentation in grasslands can disturb ecological processes and
reduce biodiversity.

Lack of management practices: Poor management techniques, such as ineffective grazing
control, insufficient soil conservation measures, and a lack of restoration initiatives, can
cause production to decline. The detrimental effects on the health of grasslands can be
exacerbated by the absence of rotational grazing, rest intervals for grass regrowth, and soil
conservation techniques like terracing or contour ploughing.

Table 2: Common Weeds of Himalayan Grasslands

Sr.
No.

Mode of
dispersal

Common
Name

Scientific name Family Distribution

Bukki Anaphalis Asteraceae

contorta

1700-3500 m (Jammu
& Kashmir, Himachal
Pradesh, Arunachal
Pradesh, Meghalaya,
and Sikkim)

By wind

Dudhe

Euphorbia
wallichii

Euphorbiaceae

2500-4000 m
(Himachal Pradesh,
Uttarakhand and
Sikkim)

Explosive
seed
dispersal
mechanism

Woundwort

Prunella
vulgaris

Lamiaceae

1500-3600m (Jammu
and Kashmir,

By wind and
animal
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Himachal Pradesh,
Uttarakhand, and
parts of northeastern
states like Arunachal
Pradesh and Sikkim
4, Himalayan Impatiens Balsaminaceae Kashmir and Explosive
Balsam glandulifera Uttarakhand seed pods
5. Japanese Fallopia Polygonaceae 1500-3000 (Kashmir Spreads
Knotweed japonica and Uttarakhand) through
rhizomes
6. Himalayan Heracleum Apiaceae 500-2500m (Jammu By wind or
Hogweed | mantegazzianum and Kashmir, by water
Himachal Pradesh,
and Uttarakhand)
7. Creeping | Cirsium arvense Asteraceae 250-3600m (Jammu By wind
Thistle and Kashmir,
Himachal Pradesh,
and Uttarakhand)
8. Curly Dock | Rumex crispus Polygonaceae | 1500-2500m (Assam, By water
Himachal Pradesh, and animals
Sikkim, Arunachal
Pradesh, Jammu &
Kashmir, and
Uttarakhand)
9. Field Convolvulus Convolvulaceae | 2000-3000m By
Bindweed arvensis (Himachal Pradesh, underground
Arunachal Pradesh, rhizomes
Jammu & Kashmir,
and Uttarakhand)
10. Oxeye Leucanthemum Asteraceae 1500-2500m (Jammu Through
Daisy vulgare and Kashmir and wind
Himachal Pradesh)
11. | Chickweed | Stellaria media | Caryophyllaceae | 1500-2500m By wind,
(Arunachal Pradesh, water, or
Assam, Himachal animals
Pradesh, Jammu &
Kashmir, and Sikkim)
12. Broadleaf | Plantago major | Plantaginaceae | 2500-3500m Through
Plantain (Jammu and Kashmir, wind
Himachal Pradesh,
and Uttarakhand)
13. | Shepherd's Capsella Brassicaceae | 800-3500m By wind,
Purse bursa-pastoris (Jammu and Kashmir, water, or
animals.
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Himachal Pradesh,
and Uttarakhand)

14. Common Malva neglecta Malvaceae 1600-4000m (Jammu Through
Mallow & Kashmir, Himachal wind
Pradesh, Arunachal
Pradesh, Meghalaya,
and Sikkim)
15. Dandelion Taraxacum Asteraceae 1800-3000m Through
officinale (Jammu and Kashmir, wind

Himachal Pradesh,
and Uttarakhand)
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Figurel: Common Weed of Himalayan Grassland

Strategies for Weed Management
A combination of mechanical, cultural, biological, and chemical methods is required for effective

weed control:

1.
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Mechanical Control: Techniques like hand-pulling, hoeing, and mowing physically remove
weeds but can be labour-intensive.

Cultural Management: Grazing control, prescribed burning, and habitat restoration help
prevent weed spread.

Biological Control: Introduction of natural predators, such as insects and fungi, to suppress
invasive weed populations.

Chemical Control: Selective herbicide application can be effective but should be used
cautiously to avoid ecological harm.
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Conclusion

Himalayan grasslands play a crucial role in ecological stability, supporting biodiversity, soil
conservation, and carbon sequestration. However, the proliferation of invasive weeds poses a
significant challenge, reducing the productivity of these vital landscapes. Sustainable management
practices, integrating mechanical, biological, and cultural control measures, are essential for preserving
these fragile ecosystems. By adopting a proactive approach, we can safeguard the ecological balance
and economic value of the Himalayan grasslands for future generations.
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