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PREFACE 

 
 Agriculture and livestock sectors are important contributors to majority of India’s 
rural population for their survival. Traditionally, these populations depend on livestock for 
drought power and mixture of dung with other wastage for manure to agriculture.  
 

The livestock population of India is highest in the world with 18 percent share and a 
growth of 2.35 percent (Bakshi et al., 2004). Livestock rearing is closely linked with 
wasteland, CPR’s, forests for their feed besides the crop by-products. Adequate provision of 
feed to livestock production is essential and its scarcity has been one of the major limiting 
factors in improving its productivity in India.  
 
 In the Himalayan region, rural communities are depending on livestock for manure, 
milk, meat and drought power. This dependency is higher side than the other areas due to 
remoteness, unavailability of chemical fertilizers and for milk, milk derived products and meat 
besides manure for crop cultivation. The livestock of the region depend mainly on common 
grazing land besides green fodder from forests.  
 
  Feed shortage is a major problem for livestock farmers throughout the Hindu Kush 
Himalayas. In Uttarakhand Himalayas, the shortage of feed and fodder is estimated to be 65 
per cent (Dhar 1997). The primary reasons for the shortage of fodder are the shrinking per 
capita landholdings and loss of forest land which have reduced the resource base per head of 
livestock. 
 

Forestry and agriculture are the two most sectors in the country, the latter competing 
with the former under relentless pressure of an ever increasing population. For accounting 
purposes, the livestock sector is merged with the Agriculture and Allied Activities and the 
contribution of forest as a source of livestock feed is overlooked. But in the context of hilly 
region the contribution of forest as a source of fodder need is immense as the study reveals. 
This results into the less budget allocation to the Forestry and Logging sector as the 
contribution of forest as a source of fodder is not measured by the market mechanism 
prevalent in the country. The share of forestry sector in the GDP of India was 0.7% in 2005-06 
and 2.6% in 1950-51. This shows a deep decline in the contribution of forestry sector to the 
GDP over the years. One of the reasons may be underestimating the real worth of forest. 
Although, contribution of forestry sector to national accounting system is included but it lacks 
an integrated policy framework on how to incorporate the real total economic value of forest 
including fodder for better management and conservation prospect of the forest. This is mainly 
due to the lack of information on real value of fodder from forest. This can be addressed by 
incorporating the real worth of the forestry sector with its various products and services 
contribution such as fodder from forests in the gross domestic product (GDP).  

 
 
 

EIA Division        Dr Rajiv Pandey 
   ICFRE              Scientist      
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Summary 

Livestock sector forms an important livelihood activity for number of farmers, 
through supporting agriculture and supplementing incomes especially in the rural 
India. However, the scarcity of livestock feed i.e. roughages and concentrates is one of 
the major limiting factors for better productivity. Fodder under roughages is available 
at various sources - public forest, agricultural residue, etc. However, for hills, the main 
source is forests.  

 
The general degradation of forest in the high pressure mid-hills has reduced the 

amount of fodder and leaf litter, with implications to livestock productivity. Therefore, 
for sustainability of forest and livestock, increase in forest productivity through proper 
conservation and management strategy is required besides afforestation. This strategy 
requires huge amount of budget for implementing various schemes and programmes to 
achieve these. Therefore proper allocation of budget from the federal government 
would be needed for the sector. Contrary to this, till recent past, in the accounting 
system of India, the livestock sector is merged with the Agriculture and Allied 
Activities component and all related shares and expenditure were part of the 
component. The share of forestry contribution for livestock feed was not accounted 
under the Forestry and Logging sector hence decrease the volume of budget allocation. 
This was due to the lack of information on the value of fodder from forest. Therefore, 
this study has been undertaken to assess the economic value of livestock feed from 
forests.  

 
Primary data has been collected as per pretested questionnaire from 364 

randomly selected households engaged in livestock rearing from 66 villages 
distributed in various forest types of Uttarakhand to generalize the feed quantity for 
hilly and plain region i.e. for regions on forest dependent and without dependent. 
Information pertaining to the fodder utilization and socio-economic attributes were 
collected from each household to understand the consumption behavior and the feed 
status from all sources i.e. market, non forests and forests regions for all types of 
livestock. Based on the analysis of the estimates of livestock feed derived or obtained 
from various predefined sources, the quantity required and their economic value with 
respect to different types and proportion wise distribution for each has been worked 
out for various livestock. The prices of various livestock were either collected from 
market mechanism or through non market valuation techniques (two scenarios - 
contingent valuation and ratio of dry & green matter basis of 0.40) for tree fodder. 

 
The analysis reveals that average proportion of feed quantity consumed from 

various sources was 58% from forests, 39% from non forests and 3% from markets for 
hilly region i.e. for forest dependent. However, for plain region i.e. without forest 
dependent, the contribution of fodder for livestock feed was 97% from non forests 
region and 3% from markets with no contribution from forests. 
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For hilly region the proportion of value in terms of price varies from 40-41% 
for forest; 40-41% for non forests and 18% from market for the two scenarios. The 
value of quantity derived from forest was Rs 4815 crore in Scenario 1 and Rs 5210 
crore for Scenario 2 for the state. 

 
Based on the above result, projections were made for whole country with two 

assumptions. These were i) Livestock population is uniformly distributed in and 
around forests and remaining areas within the state (this forms the basis of 
determination of forest dependent livestock population); ii) the feed consumption 
pattern is similar as per this study, respectively for forest dependent and others in the 
country. The others include the areas, where forests are existent.  
 

The statewise livestock population of country, under various livestock 
categories based on the livestock census 2003 were used to estimate Adult Cattle Units 
(ACU) for the country. The total number of ACU in India was 364522700. 
 

The ratio of forest area with geographical area of respective states was used as 
criterion for estimation of livestock population dependent on forests areas. Thus, it 
was assumed as per assumptions that the remaining livestock population was not 
dependent on forests. Based on that, the annual quantity of feed consumed (in kg) was 
extrapolation for total livestock of country. In totality, it results into the 9% share from 
forests; 88% from non forests and 3% from markets annually for livestock feed out of 
total feed of 513816 crore ton consumed in country.  
 

The share in value terms of rupees (in monetary terms) for livestock feed 
derived from different sources in the country on annual basis as extrapolated was 4% 
from forest; 74% from non forests and 22% from markets in the country with total 
value of Rs 2813706 crore. Based on this analysis, the value of forest derived feed was 
Rs 125272 crore, which is quite huge and reflects the value of India’s forests for 
livestock feed.  

 
Though these extrapolations suffer with systematic scientific approach and 

biased upward logically due to nature of extrapolation from the data of Uttarakhand, a 
hilly forest dominated state but may provide some indications for future line of 
research/actions. Therefore, these results may be utilized with precautions to 
allocate/decide the livestock feed value under the Forestry Sector, which may 
ultimately yield for improved reflections in the outlay of the sector and may better 
qualify to the sector. 

 
Dr Rajiv Pandey 

Project Director 
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India is predominantly an agriculture country. Agriculture and livestock 

sectors are important contributors to majority of India’s population living in villages 

for their survival. Traditionally, these populations depend on livestock for drought 

power and mixture of dung with other wastage for manure to agriculture. More 

lucidly, livestock are an integral part of agriculture in India.  

 

The livestock population of India is highest in the world (Palni, 1996) with 

18% share and a growth of 2.35% (Bakshi et al., 2004). The livestock comprises of 

milch cattle (cow and buffalo) for milking, bullock for ploughing, horse and mule for 

transportation (mainly in hilly region), sheep and goat for wool (hilly region) and meat 

production. There were 185.2 million cattle, 97.9 million buffalo, 61.5 million sheep, 

124.4 million goats and 13.5 million pigs as per the 2003 livestock census. India ranks 

first in case of cattle and buffalo population in the world. During 1997-2003, there has 

been a fall in the cattle population by 6.89% while the buffalo population has 

increased by 8.9%.  The decrease has mainly been in indigenous cattle.  

 

About one-third of the population, who lives below the poverty line, mainly 

comprising of landless, marginal, and small farmers are getting different support from 

livestock for their livelihood. These significant contribution of the livestock with more 

equitable distribution compared to land, growth in the livestock sector is considered to 

be anti-poverty and equity-oriented (Adams and He 1995; Birthal and Singh 1995). 

Livestock generate employment, provide draft power and manure for cultivation, and 

provide opportunity to earn foreign exchange through exports of value added livestock 

derived products. It can be argued that they are likely to be the instrumental for future 

growth and development of the agricultural sector.  

 

They provide draught power and dung manure to the crop subsector. In 1996–

97, draught animals accounted for 14% of the total power available to the agricultural 

sector. This share of livestock in the total power availability declined from 69% in 

1961–62 to 25% in 1981–82 due to mainly technological interventions. However, the 
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absolute contribution has remained unchanged at about 20 million kilowatt. In other 

way, these draught animal power save nonrenewable energy such as petroleum.  

 

About half of the total dung from these livestock is used as manure for crop 

production and the remaining is utilized as domestic fuel by poor people. In 1970–71 

dung manure accounted for about 43% of the total value of manure and fertilizers used 

in agriculture. This declined to 23% in 1980–81 and to about 13% during the 1990s 

due to technological interventions of chemical fertilizers. Moreover absolute value of 

manure has been increasing steadily (Birthal and Parthsarathi, 2001).  

 

The contribution of livestock to income and employment generation is quite 

significant and second after the crop production. The productivity of cattle milk, beef 

and pork production is about half of the world average in India. This low productivity 

is about 13% of USA and 16% of Canada for average cattle milk yield. The sheep and 

pork yields are about 60% only. This indicates considerable scope for improvement of 

India’s livestock productivity. Even with this low productivity, livestock contribute 

significantly to economic development. Their developmental role in the mixed 

farming systems transcends direct economic benefits. Livestock provide raw material 

for industry for production of value added products. Additionally, livestock act as a 

storehouse of capital and an insurance against crop failure for the poor farmers. As 

production concentrated among small landholders, livestock provide opportunity to 

improvement in income distribution (Birthal, 2001). 

 

Growing human population, rising per capita income, and increasing 

urbanization are fuelling rapid growth in the demand for food of animal origin in the 

developing countries (Delgado et al., 1999). In response to the rising demand, the 

domestic output of various livestock products has also grown rapidly. However, 

current per capita consumption is low. For instance, in India in 1993–94, per capita 

annual consumption of milk was 51 kg and meat 1.7 kg, much less than the world 

average of 75 kg milk and 34 kg meat. By 2020 the per capita consumption of milk is 
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likely to more than double and that of meat more than triple (Kumar 1998; Delgado et 

al. 1999). For example, milk and egg output increased at an average annual rate of 

8.3% and 5.5% between 1991-92 and 1999-2000. Between 1990-91 and 1997-98 

alone, the value of livestock output grew by over 4.5 percent per year, and there are 

expectations of even faster growth in demand for livestock products (Ahuja, 2001). 

This demand driven growth, besides improving food and nutritional security, can 

benefit millions of landless and small landholders who constitute more than 60% of 

the total rural population and possess about three-fourths of the country’s livestock 

wealth (Brithal, 2001). 

 

Adequate provision of feed is essential to livestock production and its scarcity 

has been one of the major limiting factors for better productivity in India. Crop 

residues and by-products comprise the main feeds, accounting for 40% of the total 

consumption (World Bank, 1996). Although India is the highest milk producer but the 

per capita production is very low due to the huge deficit in the availability of feed 

stuffs. This deficiency increases with the time 178.2 and 44.5 mt of forage on green 

and dry basis respectively at the national level (Bhargava, 1988) and 44 MT of crop 

residue, 280 MT of green fodder and 26 MT of concentrate (Anonymous, 1991). 

Proportionally in India the dry fodder deficit is 31%, green fodder 23% and 

concentrates 47%. Regionally, out of 55 micro agro-ecoregions, 43 are deficient in 

feed. However, most of the deficient regions lie in the arid and semi-arid agro-

ecological zones (Singh and Mazumdar, 1992). The feed deficiency is due to heavy 

population pressure, the quantitative and qualitative deterioration in common grazing 

lands and the lack of adoption of fodder production technologies (Pratap, 2002). 

 

The livestock feed with less than 18% fiber content is generally classified as 

concentrates. These include the cereal grains, oil cakes and their by products. The 

concentrates are rich in energy and have low fiber content. The roughages as feed 

include pasture herbage, crop residue and tree crops. Fodder under roughages are 
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available at various sources - public forest, agricultural residue, shrub land, pasture 

and grazing land, terrace risers and private fodder trees. 

 

Generally livestock reared by village people depends for feed on crop by-

products, grasses from roadsides and other marginal lands. Wheat and rice bran are 

commonly used as feed but the use of concentrate is rather limited. This shortage of 

concentrates to livestock ranges from 25 to 30%. The availability of grains and other 

concentrates for feeding is not proper in view of the demand for human population and 

the high price of cereals (Palni, 1996). That is the lack of proper feed in terms of 

quality and quantity are major constraint to ruminant livestock production and is likely 

to continue in the near future, considering the huge dimensions of livestock 

populations and deteriorating common grazing land (Jodha, 1991). 

 

The livestock at mountains depend predominantly on open grazing or stall 

feeding, which are the byproducts of agricultural produce like wheat straw, paddy 

straw, hay, tree leaves and green or dry grass collected from forest. In fact, they are 

deprived off both quantitatively and qualitatively feed. General degradation of forest 

in the high pressure mid-hills has reduced the amount of fodder and leaf litter, with 

implications both for livestock productivity and in turn productivity of agricultural 

lands. This results into lesser availability and use of forest for livestock and humans. 

 

The dependence of rural hilly people is much more on the livestock due to 

many bio-physical features and poor infrastructures. In the Himalayan region, people 

are depending on livestock for manure, milk, meat and drought power. This 

dependency is higher side than the other regions. The main source of fodder is the 

forest for majority of households. The green fodder includes the grazed green grass, 

hand cut green grass and leaves of many shrubs and tree leaves from trees such as 

Quercus incana (Oak); Grewia oppositifolia (Bhimal); Ficus palmate (Beru); F. 

glomerata (Gular); Bauhenia variegate (Kuiral), Melia azadirachta (Bakin) etc. with 

major share of leafy fodder from Oak and Bhimal in hilly region (Singh and Naik, 
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1987). In Kumaon Himalaya, nearly half of the total fodder is extracted from cropland 

and another half from community pasture land (Singh and Naik, 1987).  The pasture 

grass and legumes are nutritious only in the early stages of growth and as the plant 

mature, their fiber content increases and protein and energy contents decrease rapidly. 

Grasses as feed at proper stage can meet most of the requirements of average animals 

however this has not been available most of time.  

 

Moreover, rearing mechanism in rural area is integrated with forest ecosystem 

due to their symbiotic dynamic relationship among the forest, livestock and crops. 

Livestock depend to a certain extent on fodder and grass of common property 

resources (CPR) and forest for their feed beside crop residue; in turn the animals 

return these feed resources to cropland via soil nutrients through manure and 

application of manure helps to improve soil texture and decompose litter more easily 

(Bajracharya, 1999). As per estimate, a large adult ruminant provides approximately 

1,140 kg of farm yard manure (FYM) and potentially approximately 29 kg of nitrogen 

per year. Approximately three to seven hectares of forest land (depending upon the 

type of forest, forest productivity, types of trees available, etc.) is needed to maintain 

one hectare of arable land with livestock without causing deterioration to forest and 

livestock. However, this crucial relationship is worsening due to different causes 

ranging from population explosion to development (Jodha and Shrestha, 1990). 

 

The common property resources have shrunk by 30% between 1950 and 1990. 

Therefore, available resources can no longer support effectively to livestock 

production due to degradation, with scanty biomass cover and lack of proper 

conservation (Birthal et al., 2001). This is more important for hilly conditions of 

Uttarakhand in which there is high dependency on forest especially during the scarce 

months. In case there is further decline in CPR small land holding households will be 

forced to put down livestock rearing mechanism. It will disturb fragile balance 

between the rearing and agriculture in the hills.  
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Traditionally, significant importance was attached to livestock farming in 

Uttarakhand State of Himalayan region for both social and economic considerations. 

Every household keeps either a cow or a buffalo, irrespective of its economic viability. 

The cultivation intensive households keep at least one bullock for draught purpose. 

Although the scale and composition of livestock varies from household to household, 

still they are the main sources of fertilizer and milk, as well as draught power (Jodha, 

1992; Negi, 1999; Bajracharya, 1999; Sati, 2005). A large population of Uttarakhand 

is based on agriculture. Majority of the farmers of Uttarakhand practice mixed crop 

livestock farming. Most of the households of hilly region reared livestock with varied 

number and composition according to their access of resources. Uttarakhand has 1.8 % 

of the country’s geographic area with total population of 8.48 million in 2001 (1.6 % 

of the country’s population). The rural population is 74.4 % and urban population is 

25.6 % and the population density of 159 persons per sq. km. Human inhabitants are 

found upto an altitude of 3500 m above sea level; however, the zone between 1200 – 

2000 m, is densely populated. Uttarakhand had 1.18% of cattle, 1.25% of buffaloes, 

0.48% of sheep, 0.93% of goats and 0.24% of pig population of the country 

(Anonymous, 2005). Moreover, some households of the state at the town fringes have 

practicing livestock rearing as a dairy industry. These smallholder dairy farms supply 

milk to the local urban centers, and occasionally export to the nearby plain areas. 

These smallholder dairy production systems’ contribute to the national milk pool too 

(Singh 2000; Tulachan and Neupane 1999; Tulachan 2000).  

 

With gradual emphasis on dairy sector, milk production in Uttarakhand Hills 

has increased from 419 thousand mt in 1979-80 to about 715 thousand mt in 1999-

2000, whereas milk production from cows has increased by 19 percent, buffalo by 111 

percent over this period. Presently buffalo population contributes more than 60% to 

the total milk production in the region. Milk productivity per animal has increased 

over a period of two decades. In case of cow, it has increased (73%) from an average 

of 1.33 kg per day in 1979-80 to 2.30 kg per day in 1999-2000, however, for a buffalo, 

an average increase (45%) in milk yield from 2.55 kg per day to 3.71 kg per day has 
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been recorded over the same period. Similar situation exist for other mountain areas, 

such as Himachal Pradesh (Singh, 1999) and Nepal (Tulachan and Neupane, 1999). 

 

Feed shortage is a major problem for livestock farmers throughout the Hindu 

Kush Himalayas (HKH). In Uttarakhand in the Central Indian Himalayas, present 

shortage of feed and fodder is estimated to be 65% (Dhar, 1997). The primary reasons 

for the shortage are shrinking of per capita landholdings and loss of forest land which 

have reduced resource base per head of livestock. Animal numbers per household have 

decreased while total livestock units have gradually increased. Many CPRs, where 

farmers used to graze livestock were unimpeded, and put under protected areas. 

 

Forests play a vital role in social, cultural, historical, economic and industrial 

development of the country and in maintaining its ecological balance. The rapid 

changes in large scale human and biophysical processes, population explosion and 

migration, over harvesting, changes in traditional landuse and livestock rearing 

practices lead to decrement of overall productivity of forest ecosystem and its 

utilization by the households for their welfare. The deterioration has impacted not only 

the forest dependent people rather the livestock too. This can be addressed by 

enhancing productivity through proper conservation and management strategy. This 

strategy requires huge amount of budget for achieving intended objectives through 

implementing its various schemes and programmes. Hence, proper budget allocation 

from federal government is needed considering contribution and importance of forests.  

 

For accounting purposes in country budget, livestock sector is merged with the 

Agriculture and Allied Activities component and all related shares and expenditure is 

being allocated to the component. Therefore, forest contribution as livestock feed is 

not accounted under the Forestry and Logging sector and this non accounting reduces 

budget allocation under the sector. Although, contribution of forestry sector to national 

accounting system is included but it lacks an integrated policy framework on how to 

incorporate the actual total economic value of forest including fodder for better 
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management and conservation prospect of the forest. The share of forestry sector in 

the GDP of India stands at 0.7 percent in 2005-06, as against the share of 2.6 per cent 

in 1950-51. This shows a deep decline in forestry contribution to the GDP over years. 

It may be due to underestimating and un-availability of the real worth of forest. This 

can be attributed by incorporating the actual worth of sector in gross domestic product 

(GDP) by developing estimates. However, free availability of fodder and other forest 

resources to villagers and non-existence of market in rural areas are prime causes for 

difficulty in calculation of the value. Very low price structure; inadequate financing in 

forestry sector as well as low performance in managing available forest resources 

characterizes the existing pricing policy and institutional failures in this sector (Neill 

and Spash, 2000). This has resulted low or no response for willingness to pay (WTP) 

by users’, lower revenue generation and lower investment for resources improvement.  

 

The issue in this context is the non availability of data regarding the economic 

valuation of fodder in terms of rupees. The economic valuation of fodder act as a 

vehicle for incorporation of forest livestock feed in the System of National Accounts 

(SNA). The main hindrance is absence of markets for valuation, and therefore non 

markets methods may be used to value. The payment vehicle in most of the times is in 

rupees term but in case, household respondent is not able to reveal WTP in rupees 

terms then they may enquired regarding willingness to labour (WTL). WTL may be 

converted to WTP as per existing wage rate. The monetary evaluation of forest feed 

will provide an instrument to policy planners for incorporation of it in forestry sector 

in SNA for better management. 

 

This study has been undertaken to assess the economic value of feed from 

forest. This can be only strengthened by estimating and accounting the economic value 

of forest resources (Dann et al., 1988). The objectives of the study were as follows: 

 

1. To estimate temporal and spatio livestock feed from forest in Uttaranchal. 

2. To estimate willingness to pay for forest feed to livestock in Uttaranchal. 
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In India, livestock production and agriculture are intrinsically interlinked, and 

crucial for overall food security of people. It forms an important livelihood activity for 

most of farmers, supporting agriculture in the form of critical inputs, contributing to 

health and nutrition of household, supplementing incomes, offering employment 

opportunities, and finally being a dependable “bank on hooves” during adverse 

conditions. It acts as a supplementary and complementary enterprise. Livestock is also 

important as a part of agriculture diversification and income enhancement.  

 

Livestock plays a vital role in economic development. Livestock sector is an 

important sub-sector of the agriculture of Indian economy. In India, during 2003-04, 

27.3 per cent of the agricultural GDP was contributed by this sector and contribution 

of national GDP was 5.40 percent. In arid and semi-arid regions of the country, 

livestock sector is of special importance and main source of family income. In the arid 

areas, contribution of livestock to Agriculture GDP is as high as 70 per cent while in 

semi-arid areas it is over 40 per cent (Planning Commission, 2006). 

 

 The livestock contribution and therefore development has always been a major 

concern in Indian economy and agriculture. The growth rate of livestock sector is 

6.2% during the 1951-1991. The sector contributes 8% to India’s GDP and the single 

largest contributor is milk (Tiwari and Singh, 2005). The growth in agriculture sector 

over the years has been steady and fluctuating significantly depending upon the 

monsoon and other climatic factors. However, of late there has been deceleration of 

agricultural growth. Contrary to that, livestock sector has shown a steady growth and 

thus providing stability to overall family income. However, potential of the sector with 

its inter linkages to agriculture is much more in developmental perspective. Therefore, 

goals for the eleventh five year plan for livestock sector is to achieve an overall 

growth between 6% to 7% per annum as a whole with milk group achieving a growth 

of 5% per annum and meat and poultry group achieving a growth of 10% per annum 

with generation of additional employment opportunity to rural people especially 
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female population. This is also essential as gender equity is more pronounced in 

livestock sector, as women participation is 71% of labor force while it is only 33% in 

crop farming. As many as 75 million women are engaged in livestock sector as against 

15 million men. Women play a major role in livestock production and most of them 

have good knowledge about livestock behavior and local feeds. Further the plan stress 

that livestock should provide major source of income in selected areas having 

potential for mixed crop-livestock farming system with improvement of environment 

under consideration that the benefit of growth should be equitable. Keeping in these, 

this chapter discusses various issues of the sector under separate heading for better 

insight and clarity. 

 

Livestock contribution: Livestock are an integral part for farmer community and are 

the best insurance against the vagaries of nature due to drought, famine and other 

natural calamities. However, it is more pronounced for mountains and highlands 

farmers. They provide food stuffs, wool, and hides for people and draught power 

besides fertilizer for crop cultivation. In remote areas, livestock have been key to 

farmers for self sustaining and self sufficient form of agriculture. In hilly region, these 

are being practiced with reasonable harmony to natural resources too. With changing 

pace, in recent years, however, livestock role has shifted from traditional subsistence 

based farming to a market – oriented approach (Tulachan et al., 2002). 

 

In mixed crop-livestock farming systems, which is very common in rural India, 

farmers generally keep one or two dairy animals under a secondary system; they are 

mostly stall fed with some homemade grain supplements, when they are at a 

productive (milk-producing) stage. Other cattle, particularly unproductive animals, are 

mostly grazed on common land. Especially in peri-urban areas, there is an increasing 

trend towards stall feeding by purchasing feed resources from market to buffalo and 

cows for improving dairy productivity (Tulachan et al., 2002). Under this system, the 

landholdings are small and livestock provide a critical supplement to farm incomes. 

Major part of livestock population is concentrated in marginal and small size of 



 

24 
 

holdings. In traditional communities livestock are one of the important assets. It is an 

integral part of traditional type of agriculture in mountains of Himalayas (Rao and 

Saxena, 1994). Farmers rearing dairy cattle use bullocks at their farms and supplement 

family income through hiring out ploughs and selling bullocks. The system referred to 

as a dairy-manure-draught cattle production system. 

 

Milk production in India remained stagnant during the period 1950 to 1970, 

with production rate of about 1% per annum. Thereafter, India’s milk production 

showed rapid growth of 4-5 percent, reaching a level of 91 million tones in 2004-05. 

The per capita availability of milk increased from 112 gm per day in 1970-71 to 229 

gm per day in 2004-05 inspite of increase in population. Seventy million rural mulch 

animal households are engaged in milk production. Poultry, which was considered as a 

backyard venture in the early 60s, has now been transformed into a major farming 

activity. The egg production in country has reached 45.2 billion (2004-05). India now 

occupies first position in world for milk production and fourth position in egg 

production. However, wool production has remained almost constant during last one 

decade. Notwithstanding, all major livestock products showed an increasing growth 

rate during the 10th plan (Planning Commission, 2006). 

 

Livestock sector plays an important role in Indian economy. The contribution 

of livestock to Gross Domestic Product was 4.70 percent in 2004-05 at 1999-2000 

prices. This is the sector where the poor contribute to growth directly instead of 

getting benefit from growth generated elsewhere. The ownership of the livestock is 

more evenly distributed with landless labourers and marginal farmers owning bulk of 

livestock. The overall growth rate in livestock sector is steady and is around 4-5% and 

this has been achieved despite the fact that investment in this sector was not 

substantial. According to CSO estimates, gross domestic product from livestock sector 

at 1993-94 prices was about Rs. 642 billion during 1999-2000 (accounting for 24% of 

agriculture and allied GDP). This rose to Rs. 772 billion during 2003-04 with 27% 

share in the agriculture and allied sector (Planning Commission, 2006).   
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In Indian Himalayas a large proportion of livestock is raised under the mixed 

cropping system and contributes to farm economy of mountain households. Livestock 

alone contribute 47.3 per cent and 35.7 per cent of the total agricultural income in 

mountains and hills, respectively. On average, a mountain/hill household raises six to 

10 head of livestock, including large and small ruminants (Shrestha and Sherchan, 

1998). Cattle are most common (47.5%), followed by goats (15.8%), buffaloes 

(12.3%), and sheep (10.4%) in mixed crop farming in the central and eastern 

Himalayas. The significant increase in buffalo and goat population between 1988/89 

and 1996/97, in Hindu Kush Himalaya has been observed due to their importance for 

household welfare mechanism. However, sheep population in total herd composition 

has declined due to low demand of wool from sheep due to emergence of textile 

industry (Sharma, 1994).  

 

Livestock farming, due to its inter-linkages, has tremendous bearing on natural 

processes enhancing sustainability of farming systems. Livestock are primary 

consumers of forest/grassland biomass and thus transfer energy and nutrients from 

ecosystem to farmland. They also recycle nutrients of crop residues into the farmland. 

Livestock also exploit food stuff waste produced at households and convert them into 

useful products. Livestock thus mediate energy and nutrient flows in farming system 

which is critical to essential ecological integrity of farming system. Energy and 

nutrients retained by the livestock in their body are used in their maintenance and 

producing useful consumable products. Livestock help diversifying agriculture and 

reducing risk to farmers. The livestock provide numerous tangible and intangible 

benefits to the mountain farmers as manures, exploiters of waste energy and nutrient 

flow mediators, source of agricultural power transporters, forms of investment risks 

cushions and sources of food supplements (Singh, 2002). 

 

Livestock manure is a critical component of hill farming for crop productivity. 

Two adult buffaloes give enough manure to fertilize approximately 0.25 hectares of 

land. Output of manure varies between cows and buffaloes. Buffaloes give 75 per cent 
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more manure than cows. A large adult ruminant provides approximately 1,140 kg of 

farm yard manure (FYM) and potentially approximately 29 kg of nitrogen (N) per year 

with traditional feeding system. Up to 90 percent of this may be lost with stallfed if 

too little bedding material is used. If urine is not collected in closed pits, rain and sun 

cause leaching and volatilization of N from the urine, which contains 65 per cent of 

the nitrogen excreted. Dung contains 35 per cent N, so loss of nitrogen through 

uncollected urine is greater. Farmers, in general, apply more FYM on lowland parcels 

than on uplands (Bajracharya, 1999). About fifty percent of leaf litter is removed from 

the mid hills forest annually for composting purposes. About thirty to fifty per cent of 

total animal feed is derived from forest and grassland. Approximately three to seven 

hectares of forest land (depending upon the type of forest, forest productivity, types of 

trees available, etc) is needed to maintain one hectare of arable land with livestock 

without causing deterioration to forest and livestock (Bajracharya, 1999). This 

contribution of livestock sector is most critical for farm cultivation, however, 

generally unnoticed. With the present agricultural and forestry management practices, 

3.5 ha of forest land (for fodder) in western Nepal was needed to sustain productivity 

of one ha of agricultural land (Wyatt-Smith 1982).  

 

In general, the dairy farming is coupled with meat production in many parts of 

the country including many mountain areas in the Hindu Kush Himalayan region. 

However, in Uttarakhand dairy farming is not associated with meat production, a 

characteristic shared by many other mountain areas in India. This was primarily their 

faith and respect to animal particularly the cow. In India and Nepal cows are general 

considered as sacred animals. In order to develop dairy enterprise in areas such as 

these, the unique cultural setting must be taken into consideration (Singh, 2002). 

 

In Uttarakhand, women are backbone of livestock rearing. On average, women 

devote 170 hr/day (nearly 5 hr/day) to different dairy activities ranging from feed 

items to value addition of milk products and men only 31 hr/day (less than 1 hr/day). 

As much as 85% of women farm work time is devoted to dairy production (Tulachan 
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et al., 2002). With gradual emphasis on dairy sector, milk production in Uttarakhand 

Hills has increased from 419 thousand MT in 1979-80 to about 715 thousand MT in 

1999-2000, whereas milk production from cows has increased only 19 percent, buffalo 

milk production by 111 percent over the period. Presently buffalo population 

contributes more than 60 percent to the total milk production in the region. Milk 

productivity per animal has increased over a period of two decades. In case of a cow, 

it has increased (73%) from an average of 1.33 kg per day in 1979-80 to 2.30 kg per 

day in 1999-2000, however, for a buffalo, an average increase (45%) in milk yield 

from 2.55 kg per day to 3.71 kg per day has been recorded over the same period. 

Similar situation exist for other mountain areas, such as Himachal Pradesh (Singh, 

1999) and Nepal (Tulachan and Neupane, 1999).  

 

There are three major prevailing milk- marketing channels in Uttarakhand. The 

first is the direct producer consumer channel. The second is producer trader consumer 

channel with around 30-40 small traders supplying milk daily to city. This channel is 

particularly important for those dairy farmers in rural areas who do not have easy 

access to the market. Each small trader supplied 10 to 50 liter milk per day. Traders 

travel 4 – 25 km per day by public transport, truck or motor cycle for collection of 

milk. The third is the formal producer dairy milk union (DMU) - consumer channel 

(Singh, 2002). 

 

Feed and Fodder Resources: Generally, feed and fodders for livestock are classified 

as roughages and concentrates, dry and fresh, as well as conventional and novel. 

Roughages are high in crude fibrous material which essentially consists of cellulose, 

hemi-cellulose and to some extent lignin. They loose palatability and nutrient content 

with advances in maturity of the crop. The main feed resources in India include native 

grasslands, cultivated fodders and trees, crop residues, agro-industrial by-products 

(AIBP), and non-conventional feed resources (NCFR) (Devendra et. al., 2000). Crop 

residues are single largest bulk feed material available to farmers for livestock feeding, 

specifically, ruminants. These are coarse straws, fine straws, leguminous straws, 
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pulses straws and sugar cane tops.  There are several agro – industrial byproducts such 

as vegetable and fruit processing residues and bagasse, which is also being consumed 

by livestock. 

 

Forests and agroforestry are not only major contributions of feed to livestock 

but also help for ecological stability of inherently fragile mountain ecosystems (Singh 

et al., 1995, 2001). Trees and shrubs can provide year-round fodder and also a viable 

feed resource to supplement income of small and landless farmers with proper 

management and propagation techniques. In mixed farming systems, trees and shrubs 

can have a stabilizing effect on prices as farmers have a longer holding capacity and 

refrain selling of animals during scarcity (Knipscheer et al., 1987). In harsh 

environments, particularly Africa and Asia, there is considerable scope to encourage 

use of trees and shrubs by educating farmers (Winrock International, 1991). 

 

Draft report of the working group on animal husbandry and dairying for five-

year plan (2002-2007) reports that twelve categories of common livestock feed 

resources, which includes Crop reduces (Straw, stoves, haulms etc.); Grass land, 

alpine, sub-alpine, pasture land; Community lands, Common property resources, 

wasteland; Cultivated fodder; Forest lands; Cut and carry grasses; Novel 

unconventional feeds, top feeds, famine feeds; Coarse grain; Oil meals; Cereal bran, 

hulls, husks; Agro products and Fish and Bone  meals.  

 

Among concentrate feed ingredients, coarse grains occupy primary position. 

The production of coarse grains such as maize, sorghum, bajra and other millets 

amount to 37.76 million tones of which not more than 10% is presently used for 

livestock feeding. Cereal byproducts such as brans and various oil meals including 

groundnut cake, mustard cake, coconut cake, soybean meal, cotton seed meal and 

sesame cake amount to about 15.71 million tonnes while various agro-byproducts, 

unconventional products such as molasses, silkworm pupae, distillery waste, wastes 

and byproducts from meat, milk and fish, chiefly meat scrap, whey powder and fish 
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meal are put into use for livestock feeding. Total concentrate ingredients availability is 

about 35.32 million tones (Planning Commission, 2006). 

 

In India, animal production systems are primarily based on crop residues and 

agricultural by-products. However, feed supplements are also progressively used in 

feeding. The total quantity of compound feed is 6 million tonnes annually (Bhatt and 

Taneja, 1998). However, in Uttarakhand, livestock feed comprises of dry fodder, 

green grass, and a mixture containing powdered soyabean, madua, javar, maize, dhan 

and bajra with varied composition according to availability and season and tree leaves. 

 

In India including central and western Himalaya, common property resources 

(CPRs) are critical source of fodder and native grasses for animal feed. However, due 

to allocation of these to landless households, there has been a gradual reduction in 

grazing resources due to increasing use of these lands for crop cultivation. As per 

estimate, pastures alone contribute for about one-third of total feed resources used by 

ruminants. However, breakdown in traditional management of CPR, the potential 

sources of fodder supplier area are currently in a state of degradation throughout 

country with low vegetation cover and a high vulnerability to erosion. Grazing 

intensity on these rangelands is estimated to be 2–6 adult cows/ha per year with very 

wide variations depending upon density of ruminants in an area (Singh et al., 1995). 

 

The intensive cropping, native pasture and low volume of cultivated fodder 

contribute little to ruminant diets in India. Therefore, crop residues particularly straws 

of cereals and pulses are major feeds. However, annual availability of different crop 

residues varies (Devendra 1997; Mahel 1997; Singh et al., 1997). The variability for 

wheat is 55–74 mt; for rice 74–152 mt; for sorghum 23–47 mt; for groundnut 14–31 

mt (Renard, 1997).  

 

Cultivated fodders account for only 3.3% of total cropped area in country. 

Over years, fodder cultivation has increased in irrigated areas and has declined in 



 

30 
 

rainfed areas. In Uttar Pradesh, Madhya Pradesh, Gujarat, Rajasthan and Haryana, 

cultivation of fodders such as berseem and oats during winter and sorghum and maize 

during summer are common in irrigated areas, and account for more than 75% of total 

cultivated fodders of country (Devendra, et. al., 2000).  

 

Total crop residue production in country is to the tune of 393.39 mt. Green 

fodder production is about 503 mt. The area under fodder cultivation has increased 

upto 4.60% in recent years. In Haryana, Punjab, Gujarat and some parts of Rajasthan, 

land use for green fodder production is around 10% or more (Planning Commission, 

2006). Miscellaneous top feeds and weeds cover 1.2% of geographical area while 

cultivable waste covers about 4.5%. Permanent pastures constitute 3.6% of 

geographical area in the country. Productivity and carrying capacity of these pastures 

are declining, though these lands support grazing ruminants such as cattle, sheep and 

goats in large numbers. There are large chunks of common property and community 

lands which are under the public domain, but drastically reduced for livestock grazing. 

In India, the forest cover is nearly 22.6% of which over 85% are under protection and 

conservation. These lands used to be a major source of feeds and fodder for livestock 

rearing communities dwelling within and nearby forests (Planning Commission, 

2006).   

 

In Gangetic Plains, where intensive crop cultivation is in practice,  availability 

of crop residues is high than requirements inspite of significant ruminant population. 

However, in Punjab, approximately, 80 % of rice and 50% wheat straw are burned in 

field and 17.3% of rice and and 51.5% of wheat straw are used as ruminants feed. 

However, type and quality of crop residues vary according to ecological zones and 

cropping patterns (Devendra, et. al., 2000). 

 

Livestock provides stability to family income especially in arid and semi-arid 

regions of country. In these areas, crop residues supply most of animal maintenance 

requirements. In mixed crop farming systems of the middle mountains, pressure from 
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livestock is heavy. Livestock contribute 20 per cent of household cash income in hills 

and mountains, without taking home consumption of livestock products into account 

(Tulachan and Neupane, 1999). 

 

Sorghum, a preferred source of fodder for dairy animals and millet are very 

important sources of roughage (Kelley and Rao 1995). However, declining production 

of sorghum and millet leads to decrease in roughage availability. This led to a tenfold 

increase in fodder price against only fourfold increase in grain price. In irrigated areas, 

crop residues such as wheat and rice straw; and sorghum and millet stover are fed in 

mixtures with green fodder by small farmers. Due to increase in land area under 

oilseed production in Rajasthan, Madhya Pradesh, Maharashtra, Andhra Pradesh, 

Karnataka and Tamil Nadu, fodder production thus availability for livestock is 

reducing (Devendra, et. al., 2000). 

 

The contribution of forest for fodder varies unevenly and depends on location 

and population of area. In Himachal Pradesh, 75% of dairy cattle were both grazed 

and stall fed completely in forest resources. Green grass was only available during 

rainy season; tree leaves were fed during winter and dry summer seasons. Cultivated 

fodder is also becoming popular but with very low intensity. Except in rainy season, 

hay (dried local grass) and wheat bran is main constituent of concentrates fed to mulch 

animals. Buffalo rarely grazed. Crossbred cows were fed more concentrate than 

graded or nondescript cows (Tulachan et al., 2002). The contribution of forest for 

fodder supply is about 25% and another 18% is contributed by areas outside forest 

cover with grasses and scrub growth and about two-thirds to three-fourth of the fodder 

requirement is met from the forest areas in mid hills and 26 to 43% in the lower hill 

(Singh, 1991). 

 

Buffaloes were stallfed in hills. The mulch buffaloes are neither maintained 

properly nor cared adequately resulting low productivity (Tripathi, 1999). Un-chopped 

and long sized fodder was supplied as feed to them (Jackson, et. al., 1982). Nearly 28 
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to 38 kg live weight of fodder was provided per day to buffaloes. The contribution of 

farms fodder was 71% against the 29% from trees and grazing land. Forest share was 

nearly one third at mid hill and one fourth for valleys and high hills (Tripathi, 1999). 

In Almora and Nainital of Uttarakhand with commercialization of dairy industry, an 

average of 83% of dry fodder was extracted from cultivated land (crop residue), and 

only 17% was from CPRs such as grass or hay. CPR contributed most to dry fodder 

supplies in village at high altitude (33%), more than twice the average in valley, and at 

mid altitudes. Green grass contributed 84% of total green fodder (35% hand cut, 49% 

grazed) and tree leaves about 16%. On average, 58% of total fodder biomass was 

extracted from CPRs and 42% was cultivated on private cropland. Farms provided an 

average of 100 kg of concentrates feed to each dairy animal in a year, the bulk of 

which (77 kg) were produced at home (Tulachan et al., 2002). The gross per capita 

availability of forest land is only 0.14 ha (FAO 1979). However, general degradation 

of forests in the high-pressure mid-hills has reduced the amount of fodder and leaf 

litter, with implications both for livestock productivity and productivity of agricultural 

lands (Tiwari, 1997).  

 

Problem in Fodder Availability: The feeds and fodder resources constitutes one of 

major concern in livestock development and consequently on milk production and its 

economy. The deficit of feed and fodder for livestock is nearly 30-35% in country and 

during summer, it is severe (Reddy, et. al., 2006). Adequate provision of feed is 

essential to livestock production, and its scarcity has been one of the major limiting 

factors in improving its productivity in India. The status of livestock feed and fodder is 

very bleak in India. The requirements of different nutrients such as dry matter, total 

digestible nutrients and digestible crude protein are 624, 322 and 30 MT on adult 

cattle unit basis against the availability of 497, 249 and 20 MT, respectively (Bakshi 

and Wadhwa, 2004).  

 

There is a large gap between requirement and availability of feed at national 

level. In 1992, dry fodder deficit is 31%, green fodder 23% and concentrates 47% (44 
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MT of crop residue, 280 MT of green fodder and 26 MT of concentrate) in India 

(Anonymous, 1991). Regional deficits are however, more important than the national 

deficit. Of 55 micro agro-ecoregions, 43 are deficient in feed (Singh and Mazumdar, 

1992). Therefore, optimization of livestock population and qualitative improvements 

in feed resources are main ways to improve productivity (Mishra 1995; Pratap, 2002). 

Therefore, there is need to address the problems with available and by exploration of 

new resources. Due to availability of CPR in mountain areas, local inhabitants do not 

customarily depend on cultivated fodder. According to Animal Husbandry Department 

(1998), requirement of one ACU’s is 24 and 6 kg/day for green and dry fodder, 

respectively. The overall paucity of green and dry fodder is about 68% each (Singh, 

2002). 

 

 Crop residues and by-products comprise main feeds, accounting for 40% of 

total consumption (World Bank 1996). Green fodder contributes 26%, while 

concentrates contribute only 3 percent. The rest comes from grazing. Stall-feeding is 

largely confined to buffalo, crossbred cattle, and draught animals. Small ruminants 

mainly feed on grasses from village common property resources, roadsides, and 

harvested fields, and supplementary feeding is lacking except in large commercial 

herds.  

 

With more effective community protection of common property resources, it is 

logical to conclude that land-based feed resources for livestock are becoming more 

and more difficult. However, growing human populations reduces land resources per 

household, with sub-division and fragmentation of land over the generations. These 

factors contributed for present reduction in number of livestock in individual farm 

households. Labour shortages and change to productivity enhancing management 

practices have further contributed to reduction in livestock numbers. The rapid 

changes in large scale human and biophysical processes - population explosion and 

migration, over harvesting, changes in traditional landuse and livestock rearing 
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practices lead to decrement of the overall productivity of forest ecosystem and its 

utilization by the households for their welfare including livestock.  

 

Most of the fodder from CPRs – including pastures, forests, degraded lands is 

obtained through grazing. In recent years, very large areas of common lands have been 

sacrificed for urbanization, colonization, hotel and buildings, etc. and a sizable area 

has been carved out into terraced field for cultivation. The remaining silvipasture areas 

are loosing their productivity and carrying capacity due to invasion of noxious weed 

and continuous neglect (Singh, 1998). Therefore, flow of feed and fodders from these 

areas have been declined substantially widening the gap between requirement and 

availability. These factors and processes have lead to a point where feed and fodder 

scarcity has become acute to detriment of livestock sector. These processes have also 

put pastoralists under severe pressure challenging their livelihood systems. 

 

Features of mountains, such as, marginality, limited accessibility, and fragility 

impose restriction on resource extraction or harvest rates or commercialization of 

many enterprises, but favour development of decentralized economies depending upon 

unique plants and animal resources and farming systems. Livestock farming, indeed, is 

the best bet for the development of decentralized economies in the mountains, for 

livestock can, as they do, readily negotiate with terrain condition imposing negative 

attributes in the mountain specificities (Singh and Gautam, 2004). 

 

The growth in population has led to an increased number of farm households, 

therefore decreased farm size. This trend signifies more livestock but fewer animals 

per household. The increased number of livestock has put pressure on natural 

resources and necessitated that land be cultivated for animal feed. Hence, livestock 

production system is considered to be a subset of farming systems (FAO, 1994). 

Dependence on forest/ trees for livestock feeds, therefore, amounts to reconcile feed 

and environment security. Dependence on cultivated fodders, like in plains, would 

only contribute to intensification of cultivation in mountains through terracing and 
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would further contribute to accentuate process leading to the vicious cycle of 

‘ecological degradation-paucity-poverty’ in these region (Tulachan et al., 2002). 

 

Valuation of Feed from Forest: Value of any resource can be assessed by its demand 

behavior, in case of forests, markets may not exist for all types of products as forest 

‘services’ do not have market at all. Moreover, they have the peculiarity of inter-

generational use. Therefore, standard static economic analysis may not serve the 

purpose of decision making on issues regarding pricing and distribution of forest 

products. Also, such resources are subjected to a variety of property rights systems, 

different from individual or private property rights. In such scenario, different 

approachs are required to forest valuation. There are externalities associated with 

forest resources and hence there is a gap between the value and notional price. The 

positive externalities are generally in terms of various ecological, biological and 

aesthetic benefits and very little price is paid. Most of the externalities are not 

accounted for and this results in gross under-estimation of environmental value of 

forests. It is mostly timber that gets reflected in the contribution of forests in state 

domestic product. Such an under-valuation often leads to inadequate allocation of 

funds for maintaining the forests. It is due to these reasons that there is need to take 

complete stock of forest resources and assign economic value to all goods and services 

such as, soil erosion, agricultural productivity, health, etc. (Tulachan et al., 2002). 
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This chapter introduces study region and briefly describes its diverse 

biophysical and socio-economic characteristics that generally govern forest utilization 

by people of the region. Data for this chapter have been drawn from research 

publications, census report, etc. The primary focus is on the utilization of forest for 

livestock feed sources and the rearing mechanism prevailing in the state. 

 

The study was conducted in the state of  (28’44” N to 31’28” N latitude and 

77’35” E to 81’01” E longitude) of India and spread in area of 53,485 sq. km. Apart 

from the Terai region in the Shivalik foothills, entire state of Uttarakhand is a part of 

the south slope Himalayan ranges. In Hindu scriptures the land has been described as 

Uttarakhand, a term derived from Sanskrit which means northern region lies between 

state of Himachal Pradesh to the west and Nepal to the east.  

 

Altitude of the state ranges from 300 m to more than 7,817 m asl with Nanda 

Devi in Chamoli district is of highest point. Administratively, the total 13 districts of 

the state are grouped into two divisions. Garhwal division includes Chamoli, 

Dehradun, Haridwar, Pauri Garhwal (commonly known as Garhwal), Rudraprayag, 

Tehri Garhwal and Uttarkashi whereas Kumaon division includes Almora, Bageshwar, 

Champawat, Nainital, Pithoragarh, Udham Singh Nagar spread 15620 villages and 81 

cities and urban areas. 

 

Geography: Uttarakhand is known for geographical features; rocky terrains, vast 

green meadows, pristine rivers, and deep green forests, which are some of the best 

gifts of nature. The climate and vegetation are diverse and varies with elevation. The 

highest elevations of state are covered by ice and bare rock. The Western Himalayan 

alpine shrub and meadows eco-region lies between 3000-3,500 and 5,000 m elevation; 

tundra and alpine meadows cover highest elevations, transitioning to rhododendron-

dominated shrub lands extended below to this. The Western Himalayan subalpine 

conifer forests lie just below tree line at elevation of 3,000 - 2,600 m and shift to the 
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Western Himalayan broadleaf forests from 2,600 to 1,500 m elevation. Below 1,500 m 

elevation western end of drier Terai-Duar savanna, grasslands belt and the Upper 

Gangetic Plains moist deciduous forests lies. This belt is locally known as Bhabhar. 

Most of these lowland forests have been cleared for agriculture, however in a few 

pockets it still remains. The geographical area of Uttarakhand is 53,483 sq. km which 

accounts for 1.63 per cent of India’s area. The forest area is 34,651 sq. km with 4.53% 

share of India’s forest area (Table 3.1). The agriculture area is 56,71,704 ha with less 

than 50% irrigated and 3.1% of India’s agricultural area. The ratio of irrigated area in 

hills and plains of Uttarakhand is 10.2:88.8 (Uttarakhand at a Glance, 2006-07, GOU).   

 

Table 3.1: Land use pattern in Uttarakhand 

Land Use Area in 000 hectare  Percentage 
Total Geographic Area 5348  
Reporting area for land utilization 5666 100.00 
Forest  3465 61.15 
Not available for land cultivation 467 8.24 
Permanent pastures and other grazing lands 230 4.06 
Land under misc. tree crops and groves 249 4.39 
Culturable wastelands 384 6.78 
Fallow land other than current fallows 62 1.09 
Current fallows 42 0.74 
Net area sown 768 13.55 

Source: Land use statistics, Ministry of Agriculture, GOI, 2006 

 

About 46.3% of total reported area is cultivated. Culturable land (culturable 

wastelands, other fallow lands, permanent pastures, grazing lands, and miscellaneous 

tree crops), which is not currently cultivated, is estimated at about 12.5%, in contrast, 

only 14.5 per cent of its area under cultivation and almost 60 per cent area under 

forest. Culturable wasteland is around 7.2 per cent. Most of this area is occupied by 

marginal and sub-marginal lands. Cultivation to this area is expensive, since it requires 

extensive soil and water conservation work, irrigation and reclamation (Table 3.1). 

Barren land can be utilized for non-farming activities and land that is left uncultivated 
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due to lack of credit, inputs, etc can be adopted by organizations and diverted towards 

high-value cultivation for developmental perspectives. 

 

Major Physiographic zones: The Uttarakhand Himalayas are divided into two 

distinct physiographic zones i.e., non- montane and montane. 

a. Non- montane zones: 

• Bhabhar: This is a level surface zone at the foothills of the Himalayas with 34 

km wide where the Himalayan torrents rush down from the steep slopes and 

disappear under boulders and gravels due to extremely porous soil. 

• Terai: Situated below the Bhabhar and parallel to it. The Terai is a marshy and 

damp tract containing fertile soils with good water retention capacity. 

b. Montane zones: 

• Sub-Himalayas: It is called as Sub-Himalayas because it possesses the least of 

Himalayan features. It consists of two zones, the Shivalik-youngest of the 

Himalayan ranges and the Doon (flat longitudinal structural valleys) to the 

north of Shivaliks. The Shivaliks extend in a narrow varying width of 6 to 30 

km with altitudes of 300 to 1000 m. 

• Mid Himalayas: It extends in varying width of 60-90 km with abrupt rise of 

elevation between 1000 to 3000 m. It contains two types of physiographical 

sub-units; The Himachal ranges, and The Himachal valley and lake basins. 

• Greater Himalayas: It has a varying width of 40-60 km with varies altitude 

from 3000-7000 m. Except for lower valleys, this zone is perpetually covered 

with snow known as Himadri. Glacial landforms covers in the region above 

3000 m. 

• Trans-Himalayas: Known as, the Tethys Himalayas and Indo-Tibet plateau, the 

region is in rain shadow of great Himalayas, and is therefore, a cold desert. It 

slopes down to the Yarlungtsangpo (Brahmaputra) river valley in Tibet. 
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People: The native people call themselves Garhwali and Kumaoni depending on their 

regional attachments. Many also colloquially call themselves Pahari meaning "hill 

person". Religiously, more than 90% population is Hindus. Most population belongs 

to upper caste; however the scheduled caste section of the population preceded the 

later migrants in settling the hills. The upper castes can be further subdivided into two 

Indo-Aryan groups, the original Khas tribes that arrived in the hills by the Vedic era 

and later migrants from North-Central India that arrived in the medieval period. 

Admixture and caste mobility has reduced distinction between the two groups, 

although some areas such as Jaunsar-Bawar are believed to represent the pure Khas 

group. The majority of people in this state are Rajputs (Mittal, et al., 2008). 

 

Other ethnic communities in the region include the Jadh, Marcha, Tolcha, and 

Shauka (Rung) of the Indo-Tibetan frontier, collectively known as the Bhotiya, the 

Buksha and Tharu tribal people of the southeastern Terai region, the Raji or 

Vanrawats of Askot in Pithoragarh district, and nomadic cattle herders known as 

Gujjar in the southwestern Terai. Punjabis along with migrants from the adjoining 

plains, make up majority of the Terai population. Nepalis, Bengalis, and Tibetans of 

Eastern Tibet region (Khampa) have also settled in the state. The main local languages 

are Kumaoni, Garhwali, and Pahari ("mountain"), a language of the Indo-Aryan 

family. Kumaoni and Garhwali dialects are spoken in Kumaon and Garhwal region 

respectively. Jaunsari and Bhotiya dialects are also spoken by tribal communities. The 

city population converse mostly in Hindi.  

 

Uttarakhand has 1.8 % of the country’s geographic area and 8.48 million 

populations in 2001 (1.6 % of the country’s population). The rural population share is 

74.4 % and 25.6 % of urban with population density of 159 persons per sq. km. The 

male to female ratio is 1000:964 with male comprises 50.9% and female 49.1% 

population. Plain region contains 55.7% of total state population, and rest accounts in 
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hill regions with 44.3%. Out of the total state population, 47% of the female and 42% 

of the male population reside in the hills. The literacy rate is 72% (Table 3.2). 

 

Table 3.2: Demographic Indicators, 2001 (in lakhs) of Uttarakhand 

Uttarakhand Indicators 
Hills Plains Total 

India 

Total Population  37.61 47.28  84.89  10287.46 
Male  18.21  25.05  43.26  5322.32 
Female  19.41  22.22  41.63  4965.14 
Growth Rate -  - 1.93  2.13 
Density - - 159  325 
Sex Ratio  - - 962  933 
Crude Birth Rate  - - 20.9  23.8 
Crude Death Rate - - 7.4  7.6 
Infant Mortality Rate - - 42  58 
Literacy Rate Total - - 71.6  64.8 
Male Literacy Rate - - 83.3  75.3 
Female Literacy Rate - - 59.6 53.7 

Source: 2001 Census. 

 

Natural resources: That most of the people in this state are dependent on their natural 

environment is corroborated by the fact that over three-fourths of the total population 

is dependent on agriculture for its livelihood (Anonymous, 2008). The state is not very 

rich in mineral resources, however, has rich mineral deposits of limestone, soapstone, 

magnesite etc., besides minor minerals. It also holds some other important ores of 

gypsum, limestone, graphite, copper, and iron. These minerals used by industries are 

sources of state revenues.  

 

There are over 15 important rivers and over a dozen glaciers in Uttarakhand. 

These are a valuable freshwater reserve and are associated with lives of people in 

variety of ways. They represent high ascetic value with great cultural significance. 

There are about 200 large and medium-sized hydro-projects and, therefore, 

hydroelectricity continues to be a prime source of capital for the local economy. The 

two main rivers of India have their origin in Uttarakhand. Ganga and Yamuna have 
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many tributaries which flow through the mountainous terrains of state to Delhi and 

Uttar Pradesh. The waters of these rivers are very pure and is said to have medicinal 

properties. Other rivers of the state are Mahakali, Bhagirathi, Dhauli Ganga, Girthi 

Ganga, Rishi Ganga, Bal Ganga, Bhilangna River, Tons River, Alaknanda, Mandakini, 

Pindar and Mandakini. These rivers along with their tributaries are sources of 

irrigation and electric power for state. 

 

Economic Profile: The Directorate of Economics & Statistics of Uttarakhand reports 

that share of the primary sector in GDP has steadily decreased between 2001 (28.19%) 

and 2007 (19.45%) while that of the secondary sector is increasing from 22.25 to 

31.78% during the period with not much difference for tertiary sector. The share of the 

industrial sector in the state is almost insignificant. However, there have been 

fluctuations in growth rate of the state net domestic product both at current prices and 

constant prices, but over the years these fluctuations have stabilized and are in line 

with the country’s net domestic product. Uttarakhand's gross state domestic product 

for 2004 was estimated at $6 billion at current prices. The state registered a gross 

income of Rs.137 million for 2005 with per capita income of Rs.16982. 

 

The state has tremendous potential for developing tourism, agro based 

industries, and forest based industry. About 80% of the people of Uttarakhand are 

dependent either on agriculture or on horticulture for their livelihood. The state is 

blessed with a good amount of resources for developing herbal pharmaceutical 

industries owing to the abundant medicinal plants that grow in the region.  

 

Agriculture Profile:  It is primarily an agricultural state with low share in the 

country’s total production. The contribution of agriculture to the state’s domestic 

product is about 22.41% with 75-85% population is dependent on agriculture for their 

livelihood. The ecosystem of hilly regions is very fragile thus requirement of 

agriculture differs widely. In fact, it is resource intensive particularly in terms of 
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human labor. Since hills are constrained for large-scale industrialisation, and due to 

infrastructure constraints development of service sector is also constrained, the growth 

and development of agriculture sector remains prime focus. Therefore, development of 

hills is primarily linked to the development of agriculture and its allied activities. With 

the state’s limitations in land and water resources, yields need to be improved through 

scientific transformation and modernization of agriculture through technological 

interventions. Thus, the development policies for the agriculture sector of the state in 

particular have to be oriented towards marginal and small landholders, due to their 

large share in totality for land holdings.  

 

Forest: Forests play an important role in the economy of state. Timber and fuel are 

major produce, while bamboo, drugs, grasses, gum and resins etc., are minor produce. 

Forests are major source of raw materials for industries, buildings, railways and other 

tertiary sectors. There is an increased pressure on forests for fuel, fodder and timber 

that is having an effect on the existing density and productivity of forests. The 

destruction and degradation of forests are putting pressure on soil and water resources, 

making land less productive and leading to impoverishment of rural population.  

 

The great variation in climate, altitude, aspect and soil support a variety of 

forest ecosystems. Near the snow line, forests of creeping Rhododendron and Birch 

(Benda) occur. They are succeeded down by the forests of Silver fir (Abeis pindrow), 

Spruce (Picea smithina), Deodar (Cedrus deodara), Chir pine (Pine roxburghii) and 

Oaks (Quercus spp.). On foothills and in adjoining plains of Bhabbar and Tarai most 

valuable Sal (Shorea robusta) forests occur. Shisham (Dalbergia sissoo), being a 

pioneer species, grows in abundant, especially along river courses (Figure 3.1). There 

are six forest types known to occur in the state which include tropical moist deciduous 

forests, tropical dry deciduous forests, sub-tropical pine forests, Himalayan moist 

temperate forests, Himalayan dry temperate forests, sub alpine and alpine forests 

(Champion and Seth, 1968). 
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1.Tropical- subtropical zone: This zone is dominated by deciduous sub 

deciduous –sub deciduous types. Sal is the most predominant species found 

up to an elevation of about 1300 m. The other prominent species are khair, 

semal, kanju, sissoo, and haldu etc. 

2.Sub Tropical-Temperate Zone: The sub tropical to temperate pine forest 

(with chir pine as dominant tree) and sub-tropical to temperate shrubs 

dominate at elevations varying between 900 and 2100 m. 

3.Temperate-sub Alpine zone: The zone of natural vegetation extends 

generally between 1500 to 3300 m and contains mixed coniferous forest of 

deodar, fir, spruce and birch. 

4.Alpine Zone: This zone extends up to 4200 m.With increasing altitude, a 

gradual transition from larger flora to smaller bushes and alpine pastures can 

be observed, beyond which there is a total lack of vegetal cover. 

 

All hill districts have more than 60% of area under forest with high 

dependency on forest products for livelihood options. The maximum pasture and 

grazing land is in Bageshwar, Champawat and Pithoragarh; this is crucial for better 

fodder availability for livestock in these districts. Champawat also has large tracts of 

fallow land due to poverty, lack of water and the un-remunerative nature of farming. 

The distribution of district wise forest area is varied and maximum area under forest 

(19%) is in Uttarkashi. The share of area under forest in various districts ranges from 

15% for Champawat and Rudraprayag; 13% for Pauri Garhwal; 12% for Tehri 

Garhwal; and rest districts has less than 10% area with minimum of 1% in Haridwar. 

Larger bio-diversity of the state is being managed by the forest department. However, 

some of the area are managed by Van Panchayat, sacred groves, traditional forest 

panchayats, privately-owned community managed forests. Out of total, 15.73% area is 

under forest panchayat, 13.76 is under revenue department and only 0.46% area is 

under private agencies. The idea lies that the active involvement of people in 

conserving and managing these forests can result in high biodiversity along with 

meeting people’s bio-mass requirements. 
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Figure 3.1:  Forest map of Uttarakhand  

 

Legally, 46.07% are Reserve forest; 35.2% under non forest; 18.48% protected 

area and 0.25% under private forest. Most of the forest of the region falls under Gair 

van (54.2%); moderate dense forest (27%); open forest (11.3%) and only 7.5% area is 

under very dense forest (UFD, 2006).  

 

The unique Himalayan ecosystem plays host to a large number of animals 

(including bharal, snow leopards, leopards and tigers), plants and rare herbs. Some of 

them are highly endangered wildlife species of India. The alpine and tropical 

rainforests that cover most parts of the state make natural habitats of some of the best-

known wildlife creatures. The Jim Corbett National Park is home to Royal Bengal 

Tigers and ground for the plot of Jim Corbett’s Man-eaters of Kumaon. Another 
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rainforest in the region is Rajaji National Park famous for its large number of 

pachyderms. Alpine forests in the region include Valley of Flowers National Park 

(known for its amazing variety of flowers), Nanda Devi National Park, Govind 

National Park, Gangotri National Park, and many more.  

 

Livestock: The livestock population of state is 4.94 million (Livestock census, 2003) 

and accounts for 1.02 per cent of India’s livestock population. It had 1.18% of cattle, 

1.25% of buffaloes, 0.48% of sheep, 0.93% of goats and 0.24% of pig population of 

the country. The animal products produced in the state in 2003-04, was 1188 thousand 

tonnes of milk, 1842 lakhs numbers of egg and 342 thousand kgs. of wool 

(Anonymous, 2005), which was 1206, thousand tones for milk; 353,000 t for wool and 

6190 t for meat in 2005-06. 

  

 Although livestock population is quite small, dairy and poultry farming are 

essential alternatives to traditional farming in the hilly regions. The infrastructure for 

livestock is minimal and even scarce in some districts. Pauri Garhwal has highest 

number of livestock, because of high number of desi cows. Pauri has predominance 

for poultry followed by Almora, Champawat and Pithoragarh. Though Pauri has 

highest number of livestock, percentage of pasture and grazing land (5.2%) is small 

compared to Almora (6.5%) and Pithoragarh (13.0%).  

  

 Horses and mules are backbone of rural transport system. In 2003-04, 

maximum population was registered in Uttarkashi, followed by Garhwal (Pauri and 

Tehri) and Chamoli. Increasing road connectivity is instrumental for decrease in the 

population. Champawat has lowest number of sheep (both desi and cross-breed) with a 

great difference from other districts, while Uttarkashi has maximum number of sheep. 

Sheep are being reared for wool and may be a source of livelihood. Yak, which are 

used for tourism, have presence only in Pithoragarh and Uttarkashi with marginal 
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population in Chamoli. Buffaloes are the main mulch animals with contribution of 

62% in milk production (Mittal, et al., 2008). These livestock are being reared for 

variety of purposes and kept in different types of shed depending on the household 

condition and existing climatic conditions (Plate 3.1). There are no proper separate 

devices or utencils and instruments for rearing practices, however, a few, which is 

prevalent in the region, are shown in (Plate 3.2). 

 
Dependency of Livestock on Forest: Fuel and fodder from the forest are two most 

important requirements of the mountain society. However, increase in population is 

one of the major threats to the mountain ecosystem due to pressure on the forest, 

which is much more than past and therefore rapid depletion of forest resources with 

shortage of quality fuel and fodder. More to that with increasing population, the 

number of livestock heads are ought to increase proportionally, which coupled with 

increased population put excess pressure on the existing forests. However, due to 

limited and poor quality fodder supply, intake to livestock is low thus resulting into 

low productivity and low efficiency to work as drought power. Therefore it is essential 

to address the problem. It will not only save the dwindling forest wealth and stabilizes 

the mountain ecosystem at one side and on another side, it will facilitate the villages 

for their forest based requirements (Nautiyal, et al., 1996). 

  

 Livestock rearing is an integral part of living pattern of mountain villages due 

to various obvious reasons. First is the agriculture where mechanization is neither 

possible nor ecologically feasible and thus bullocks are the only option for drought 

power. Application of chemical fertilizers is also not feasible because larger part of 

land under agriculture is unirrigated and thus compost manure, product of livestock, 

wisely replaces chemical fertilizers. Manure also helps in maintaining soil moisture. 

Milk from cows and buffaloes, wool from sheep and goats, transport by mules, etc, are 

other common requirement met by these livestock. But way of livestock rearing is not 

conducive to health of the mountain ecosystem due to over grazing, compaction and 

trampling. Although stall feeding is more useful than grazing, as dung along with 
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urine is returned to the agricultural fields in the form of compost manure though, 

feeding the animals by allowing them to graze over community lands or forest area is 

conventional method of livestock rearing in the hills because it saves human energy 

for collecting the fodder. This posse’s multidimensional threat to the mountain system, 

soil erosion is the most important concern which is caused by the large scale 

movement of cattle. Beside, the animals graze the tender tips of young seedlings 

which hamper their growth and check the regeneration. Trampling of vegetation by the 

cattle is an additional disadvantage. One more adverse factor for the availability of 

fodder in hills is due to low man to agricultural land ratio, which restrict fodder 

cultivation in agriculture fields at the cost of food crops and, therefore, the only option 

left is to collect these from forests or uncultivated land. However, under present 

situation, green fodder is available to cattle during rainy season and during rest of 

period cattle are fed with dry grass or agriculture straw, husk, etc. (Singh, et al 1987). 

 

Forest Feed: Main fuelwood and fodder species found in Uttarakhand forests are 

reported in Table 3.3. The livestock feed are generally classified as concentrates and 

roughages, depending on their fibre content. Feeds with less than 18% fibre content 

are generally classified as concentrates. These include the cereal grains, oil cakes and 

their by products. The concentrates are rich in energy and have low fibre content. 

Wheat and rice bran are by products commonly used in livestock feeding. However, 

use of concentrate for livestock feeding is rather limited in view of demand for human 

population and high price of cereals (Palni, 1996). Grasses as feed at proper stage can 

meet most of requirements of average animals. The green fodder includes grazed 

green grass, hand cut green grass and leaves of many shrubs and trees e.g. Quercus 

incana (Oak); Grewia oppositifolia (Bhimal); Ficus palmate (Beru); F.glomerata 

(Gular); Bauhenia variegate (Kuiral), Melia azadirachacta (Batin) etc. with major 

share of leafy fodder from Oak and  Bhimal (Singh and Naik, 1987).  In this context in 

the hilly region, the livestock feed comprises of dry fodder, green tree fodder, and a 

mixture containing powdered cereals such as soyabean, madua, jaw, maize, dhan and 
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majera (the composition may vary according to availability and season) and tree 

fodder. Grazing by livestock is very common in Uttarakhand forests (Plate 3.3).  
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Table 3.3: Fuel, fodder and timber trees in Uttarakhand 

S.  
N. 

Plant species  
(Vernacular name) 

Family Range (m) S.   
N. 

Plant species (Vernacular name) Family Range (m) 

1 Kydia calycina (Pillu) Malvaceae Upto 1200 41 Olea glandulifera (Gair) Oleaceae 500-1500 
2 Bombax malabaricum (Semal) Bombacaceae 300 -1500 42 Cordial oblique (Lisora) Boraginaciae Upto 1500 
3 Grewia oppostifolia (Bhimal) Tilaceae 300 -1000 43 Chinamomun tamal (Dalchini) Lauraceae 600-2000 
4 Aegle marmelos (Bel) Rutaceae Upto 1000 44 Litsea lanuginose (Lampattia) Lauraceae 600-1800 
5 Cedrela tuna (Tun) Meliaceae  Upto 1500 45 Litsea umbrosa (Bailara) Lauraceae 1200-2500 
6 Cedrela  serrata (Dair) Meliaceae  1000-2500 46 Elaegnus umbellate (Giwain) Elaegnaceae 1500-2500 
7 Ziziphus jujube (Ber) Rhamnaceae  Upto 800 47 Bixus wallichiana (Papri) Euophoribiceae 1800-2800 
8 Acer caesium (Kanchula) Aceraceae  2000-3000 48 Jatropa carcus Euophoribiceae Upto 1200 
9 Acer acuminatum (Kanchula) Aceraceae 2500-3200 49 Emblica officinalis (Anwala) Euophoribiceae Upto 1500 
10 Aesculus indica (Pangar) Sapindaceae  1500-3000 50 Mallotus phillipinnensis (Kuina) Euophoribiceae Upto 1600 
11 Sapindus mukorossi (Ritha) Sapindaceae  Upto 1500 51 Sapium insigne (Khinda) Euophoribiceae 300-1600 
12 Spondias magnifera (Amra) Anacardiaceae  Upto 1200 52 Ulmus wallichiana (Mai) Ulmaceae 1500-3000 
13 Moringa oleijera Moringaceae  Upto 1000 53 Celtis australis (Kharik) Ulmaceae 1600-3000 
14 Ougenia dalbergioides (Sandan) Fabaceae Upto 1500 54 Boehmeria regulosa (Genthi) Urticaceae 500-1600 
15 Erythrina suberosa (Mandra) Fabaceae Upto 1200 55 Debregeasia hypoleuca (Synaru) Urticaceae 800-2000 
16 Butea frondosa (Dhak) Fabaceae Upto 1200 56 Morus serraria (Synaru) Moraceae 1000-3000 
17 Dalbergia sissoo (Shisham) Fabaceae Upto 1000 57 Ficus bengalensis (Kimu) Moraceae Upto 1200 
18 Cassia fistula (Amaltas) Fabaceae Upto 1200 58 Ficus religiosa (Pipal) Moraceae Upto 1200 
19 Bauhinia variegate (Kwiryal) Fabaceae Upto 200 69 Ficus clavata (Chancoari) Moraceae 500-1500 
20 Acacia arabica (Babul) Fabaceae Upto 600 60 Ficus cunia (khaina) Moraceae Upto 1200 
21 Acacia catechu (Khair) Fabaceae Upto 1200 61 Ficus palmate (Bedu) Moraceae Upto 2000 
22 Albizia lebbek (Siris) Rosaceae Upto 1000 62 Ficus nemolaris (Thelku) Moraceae 1200-2100 
23 Prumus erasoides (Payan) Rosaceae 600-2000 63 Ficus roxburgii (Timla) Moraceae 500-1500 
24 Prumus cornuta (Jamna) Rosaceae 2000-3500 64 Juglans regia (Akhrot) Juglandaceae  1600-3000 
25 Pyrus pashia (Mohl) Rosaceae 800-2500 65 Myrica nagi (Kaphal) Myriceae 1500-2000 
26 Pyrus lanata Rosaceae 2500-3000 66 Alnus nepalensis (Utis) Betulaceae 1200-3000 
27 Pyrus vestita (Moli) Rosaceae 2500-3000 67 Betula utilis (Bhooj) Betulaceae 3000-3600 
28 Terminalia balerica (Bahera) Combretaceae upto1200 68 Betula alnoides (Suar) Betulaceae 1600-3000 
29 Terminalia chebula (Haira) Combretaceae  upto1100 69 Carpinus viminea (Pamni) Betulaceae 1500-2700 
30 Terminalia tomentosa (Asin) Combretaceae upto1200 70 Corylus jacquemontii (Kabasi) Betulaceae 2000-3000 
31 Anogesisus latifolia (Dhaira) Combretaceae  upto1200 71 Quercus incana (Banj) Fagaceae 1200-2700 
32 Cornus macrophylla (Khagsa) Cornaceae 1200-2000 72 Quercus semicarpifolia (Kharshu) Fagaceae 2300-3500 
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33 Cornus capitata (Bhamora) Cornaceae 1500-2000 73 Quercus dilatata (Moru) Fagaceae 2000-3000 
34 Adina cordifolia (Haldu) Rubiaceae Upto1000 74 Salix tetrasperma (Bains) Salicaceae Upto 1000 
35 Piries ovalifolia (Anyar) Ericaceae 600-3000 75 Taxus baccata (Thuner) Taxaceae 2000-3200 
36 Rhododendron arboretum (Burans) Ericaceae 1000-3000 76 Pinus longifolia (Chir) Pinaceae 500-2700 
37 Basia latifolia (Mahwa) Sapotaceae  Upto 1000 77 Pinus excels (Kail) Pinaceae 1500-3600 
38 Symplocos crataegoides (Lodh) Styraceae  1000-2800 78 Piceae morinda (Childi) Pinaceae 2000-3500 
39 Fraxinus micrantha (Angu) Oleaceae 1600-2500 79 Cupressus torulosa (Surai) Pinaceae 2000-3200 
40 Syringe emodi Oleaceae 2600-3200 80 Abies pindrow (Raga) Pinaceae 2200-3200 

Source: Purohit, 1996 
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Plate 3.1: Various types of cattle shed of Uttarakhand 
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Plate 3.2: Commonly used devices and utensils for livestock rearing in Uttarakhand 
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Plate 3.3: Livestock grazing in Uttarakhand’s forests 
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The critical contribution of forests to livestock for feed is essential for mixed 

crop farming practices in the Himalayas. This contribution will not be address 

adequately until and unless quantitative value in terms of volume and rupee are 

available. Generation and synthesis of this information requires application of sound 

analytical tools and techniques. This chapter frames approach to the study and 

elaborates sampling strategies, stratification, and data collection from households on 

various socio-economic and livestock related issues. Besides this, analytical technique 

for fodder valuation i.e. contingent valuation method is also discussed. The method 

has been considered due to non availability of market price for forest fodder due to 

non tradable commodity in Himalayan state.  

 

Uttarakhand:  Uttarakhand, a Himalayan state has geographical area of about 53,485 

sq. km., supports human population of 84,79,562 persons. These human inhabitants 

are found upto an altitude of 3500 m above sea level. Zone between 1200 – 2000 m, is 

densely populated. Main livelihood options of the people of state revolve around 

agriculture. Majority of these practice mixed crop livestock farming. This traditional 

practice is prevalent due to the dynamic relationship between common property 

resources, livestock, and crops. In fact, larger share of livestock rearing mechanism 

revolves around forests for grazing, and feeding. However, crop cultivation is 

primarily depends on organic manure. That is why, livestock are considered as integral 

part to the sustainability of hill and mountain farming. For the issue under 

consideration, i.e., the livestock and its feed from forest for farm animal in farming 

community are closely linked to the household and forest characteristics. Therefore, 

data pertaining to social, economic, decision environment, forest and infrastructure 

were collected at household and village level with emphasis on livestock.  

 

The main livestock in the hills of Uttarakhand is cattle (cow and oxen), 

buffalo, sheep, goat, swine etc. The use of these livestock was primarily for manure, 

besides sheep, which is being used for wool purposes. The district wise distribution of 

these livestock is reported in Table 4.1 based on the recent livestock census.     
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 Table 4.1: District wise livestock population of Uttarakhand in 2003  
 

District Cattle Buffalo Sheep Goat Equine Swine Other 
animals 

Total   
animals 

Almora 237743 109728 4890 171732 916 771 646 526426 

Bageshwar 121121 42250 19983 81105 322 72 1405 266258 

Nainital 170583 123106 178 63207 2728 1176 1102 362080 

U.S. Nagar 123951 175905 2157 44514 1327 2646 303 350803 

Pithoragarh 240748 86877 32804 145173 1043 151 1343 508139 

Champawat 99637 37621 58 48492 982 605 212 187607 

Dehradun 187908 71685 22176 116672 2571 7273 1494 409779 

Pauri 357553 66372 33963 150575 1210 980 2746 613399 

Tehri 123160 115050 14811 101981 1443 2065 3621 362131 

Uttarkashi 106827 38690 101268 95593 1489 480 4818 349165 

Chamoli 188455 55153 45651 78162 1246 374 3774 372815 

Rudraprayag 102428 37222 15636 39726 469 130 1212 196823 

Haridwar 128068 268535 2270 21265 1675 15989 102 437904 

Total 2188182 1228194 295845 1158197 17421 32712 22778 4943329 

*Cattle includes cow and oxen. 

 

Sampling methodology: Understanding rearing process and decision of influential 

parameters govern livestock rearing and forest linkages, require knowledge of subject 

and underlying mechanism. This leads to systematic collection and use of relevant 

information generated through proper sampling strategy. The tools of information 

generation form an integral part of this process, for understanding objectives 

particularly fodder intake from various sources. The relevant data has been collected 

through proper strategy, which includes sample stratification, site selection and choice 

of survey respondents.  

 

In Uttarakhand livestock rearing is linked with forest. However, availability of 

feedstuff for livestock depends on vegetation of nearby forests or other lands. The 

existing vegetation has some relationship with climate, though not properly defined in 

terms of cause and effect. Moreover, climate varies with altitude and may also be 
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captured by altitudinal stratification. Therefore, criteria for selection district is based 

on altitude and therefore indirectly to the existing vegetation.  

 

Stratification: Large geographical and ecological variations create spatially diverse 

but locally narrow constraints on the type of fodder collection and utilization by these 

hilly people. The decline in forest cover and poor quality of livestock has been a great 

concern for the policy makers. The unavailability of quality forest feed and the 

economic value of livestock forest feed in this region were also prominent cause of 

concern. Keeping in view of these, information was needed to account these existing 

resource utilization differences. These criteria were based on the premise that fodder 

utilization decisions are affected more by available tree species and that the variations 

can best be captured in and among such strata based on altitude. 

  

This logical sequence divided Uttarakhand into various altitudinal zones. The 

tentative area of these zones can be divided into four altitudinal zones by merging 

some zones (Figure 4.1) due to technical reason. These are below 1000 m (26% area); 

between 1000-2000 m (33% area); between 2000 – 3000 m (13% area) and above 

3000 m (28% area). The district wise information pertaining to altitude and vegetation 

was collected and superimposed in a broader sense due to lack of strict boundary for 

these two for accounting of the all possible representations of the issue under study.  

The secondary data for the same has been used, which were collected in July 2007 to 

August 2007 from the state Forest Department Uttarakhand, Land Survey Department, 

different reports, published papers and related information available on Internet. 

 

Village selection: The stratified multistage random sampling was used for addressing 

issue under consideration.  In first stage, districts from all zones (as per altitudinal 

zone map) have been selected at random and from first stage, Tehsils were selected at 

random. In second stage, blocks were randomly selected from selected Tehsils 

(development block map – Figure 2). Villages were at random selected from these 

blocks as third stage units. The sampling units i.e. households were selected at 
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random, once the villages is being visited in person, due to lack of this minor details at 

village level and keeping in view of time, remote location and topography of the state. 

Discussions were also held with local households. This provided good opportunity to 

develop a better understanding of the imposed problems (Figure 4.2). 

 

  
 Figure 4.1: Altitudinal Zones in Uttarakhand 

 
Data Collection: Primary data has been collected as per pretested questionnaire. The 

testing was based on data collected from the households of villages of Dehradun and 

Uttarkashi districts. Only those persons of household were interviewed, who were 

engaged in livestock rearing. The emphasis is on visit of a few regions in different 

seasons to avoid seasonal bias.  

 

Household Survey: Information pertaining to fodder utilization and socio-economic 

attributes were collected from randomly selected households from 66 villages. In this 

area number of families’ residing in each village varied from 10 to 50. Therefore, 2 to 

7 households were randomly selected from each selected village. Larger sample size 

could not be considered due to the similar fodder utilization patterns within a village. 

Therefore, more number of villages was surveyed. Villages were selected by cluster 

random sampling procedure, keeping in view of the homogeneous rearing mechanism.  
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Details of the Selected Districts: Following districts are selected for survey:  

Kumaon region – Almora, Pithoragarh, Nainital,  

Garhwal region - Dehradun, Pauri garhwal, Uttarkashi and  

Plain region – Haridwar and Udham Singh Nagar  

 

Questionnaires details: Two questionnaires for addressing household fodder from 

forest issues, in general (Household-level Questionnaire) and in-depth analysis of 

fodder requirements (Daily Livestock Schedule) were developed and discussed in the 

project launch workshop in detail and approved for data collection. The pre testing 

was also carried out. Details of pretesting of questionnaire are reported in Table 4.2. 

However, summary of surveyed household is in Table 4.3. Summary of district, block, 

village and households are reported in Table 4.4 and schedule details are in Table 4.5. 

  
Table 4.2: Details about pre-testing of questionnaire for household survey 

 
S. N. Village Name  Households S. N. Village Name  Households 

Dehradun (Chakrata) Uttarkashi 
1 Dudholi 10 1 Manera 4 
2 Datnu 5 2 Dang 6 
3 Badnoo 6 3 Mandow 5 
4 Utpalta 5  Total 45 
5 Maletha 4    

 
 
Table 4.3: Summary of sampling strategy for household survey 

Category Districts Villages Household 
Number 8 83 364 
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Figure 4.2: Uttarakhand Development Blocks
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Table 4.4: Details about surveyed households 

District Block  Village name  Household 
surveyed 

Okahlkanda talla 9 
Bharna, Kwadal 6 
Kalukhan, Thalari 4 
Khensue 3 
Mura, Dukkhad, Okahlkanda talla 5 

Okahlkanda 
(10) 

Deyari 1 
Dhanachuli 6 
Kaul, Sarna 2 
Sunderkhal 5 
Parbara, Talla ladphora 4 
Devidhura 3 

Nainital  

Dhanachuli 
(7) 

Sub-Total 74 
Rana, Gawar, Walna, Musnola 4 
Phaldwani 2 
Malla bitholi 10 
Ganoli, Chaubatiya, Dharma gaon 6 
Bhartola, Badechena, Purvanola 3 

Almora  Dwarahat 
(12) 

Sub-Total 55 
Pujaridhar, Patla, Chiranga, Karurpani, 
Talla gwaldam sabji, Gwaldam, 
Jalchora, Taal, Chaykhana 

5 

Burjhola 2 
Jhola 3 

Chamoli Gwaldam 
(11) 

 

Sub-Total 50 
Kansen 5 Uttarkashi  Dilsaur  

(10) Gyanshu 4 
Dilsaur talla, Manera 5 
Dilsaur, Chamkot 6 
Pokhri 10 
Kamadh, Thandi 4 
Badkot 3 

  

Sub-Total 52 
Ira 10 
Panchur 6 
Baindul 5 

Ira  
(4) 

Isoti 7 
Godi Choti, Goriya, Mandeya 3 
Saga Sade, Umerala 4 
Kashirampurtalla, Ratanpur 2 

Pauri 
Garhwal  

Kotdwara 
(7) 

Sub-Total 49 
Chahaj 10 
Badena, Hat 6 

Pithoragarh  Gangoli hat  
(9) 

Nani, Sin lekh, Cham dugra, Nigalti 5 
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Bhuli gaon 2 
Jadapani 3 
Sub-Total 47 
Paniali, Khanpur, Tansipur, Shantarshah 5 
Bharampur 4 
Lakshar, Bangol 2 
Rajoli 1 

Haridwar 
 
 
 
 

Bahadrabad 
(8) 

 
Sub-Total 29 
Bhagwan Pur, Gokul Nagar 1 
Baksora, Kichha, Shanti Pur 2 
Sub-Total 08 

Udham 
Singh 
Nagar 

(5) 

 
Total 364 

 
 

Operationalizing Variables: What are the attributes of household that determine 

decisions for fodder utilization and exploitation? This includes a wide range of 

issues ranging from household characteristics, farm status, livestock composition 

and status of adjoining forest and grazing resources. These in combinations decide 

proportion of quantity being extracted from nearby forests and other sources. This 

also governs willingness to pay and therefore valuation of forest livestock feed. 

Therefore all relevant variables were collected from household. The details are 

being elaborated below lucidly. 

 
Dependent Variables: The study relates various exogenous factors that influence 

the feed resource base of livestock from forest as well as from own sources. The 

dependent variables were quantity of fodder from forest and willingness to pay 

(WTP). 

 

Explanatory Variables: Various economic, social and physical issues were 

potential explain the requirements. In operational form, these include measures of 

indicators for social, economic and fodder utilization for each household. These 

indicators directly or indirectly explain the issues for which they have been 

considered. Descriptions of indicators are discussed below: 

 

Demographic indicators: It includes information on existing population; its 

characteristics including age, sex and marital status, education etc. 
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Table 4.5: Details of indepth study (Daily livestock schedule) 
 
S N District Villages Surveyed 

household  
Daulhara Kot, Nani, Badena, Sinlekh, 
Chandurga, Manoli, Vallah, Kashiram Pur, 
Ratanpur, Mandey 

1 

Chahaj, Sajhashed, Bhuli gaon 2 
Umrala, Goria, Jadapani 3 
Hat 6 

1 Pithoragarh 
(17) 
 

Sub-Total 31 
Rajoli Jat, Badi Narshan,  1 
Libbareri, Kheda Jat, Lakshar, Bangol 2 
Gadar Juda 3 
Bharampur 4 

2 Haridwar (8) 

Sub-Total 17 
Gokul Nagar 2 
Shantipurst and Shantipurnd 1 

3 Udhan Singh 
Nagar (3) 

Sub-Total 04 
Kamadh 4 
Thandi, Bhadkot 3 

4 Uttarkashi (3) 

Sub-Total 10 
Dudali 2 
Dalnu 1 
Bajawala 4 

5 Dehradun (3) 

Sub-Total 7 
Gojjajali, Bhalakheda 2 
Gora Padav, Deyari 1 
Dukkhad 5 

6 Nainital (5) 

Sub-Total 11 
Bhartola, Badechena, Purvanola 3 
Chaubatiya 6 

7 Almora (4) 

Sub-Total 15 
  Total 88 
Values within parenthesis is number of villages. 

 

Population: It includes castes (categorical variables), male, female and children 

population and marital status with relevant decision factors such as head of 

household. 

 

Livestock: It included mainly livestock population; their utilization and related 

facilities besides income and expenditure on them. Their feeding behavior in 

particular has also been assessed based on another questionnaire for indepth 
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information. The livestock were measured as adult cattle units (ACUs). The 

general formula is from Yang, 1971. The weight in this is: one cow = one ACU, 

one buffalo = 1.3 ACU, young stock of buffalo/cow = 0.75 ACU and sheep or goat 

= 0.15 ACU. However based on our discussions with villagers, we modify it 

except buffaloes, which we consider as one buffalo = 1.5 ACU. 

 

Livestock quality: Perceptional based information about quality of livestock was 

collected with their breed. This was in view to analyses productivity.   

 

Socio-economic indicators: In this, information pertaining to social and economic 

issues of households was collected. 

 

Land holdings: This includes actual area of the irrigated and un-irrigated land 

under cultivation and other farm related parameters. This may be an indicator for 

the potential feed source from other than forests besides status of farmer. 

 

Assets: The available assets viz. mobile, radio, TV, agricultural equipments, LPG 

and kerosene stove, pressure cooker etc. in the house were recorded as categorical 

variable considering these as social and economic status indicator, which directly 

or indirectly governed the rearing mechanism too. 

 

Occupation: Occupation of rural population has been categorized as primary 

(which is the main source of livelihood) and secondary profession (other than 

primary). These professions were divided as labourer, farmer, artisans and salaried 

job (include business) as categorical variable. 

 

Type of house: The house has been categorization, based on the material used for 

construction of the walls and roofs. It was an indicator of economic status of 

household. These category was kachcha (Walls and roof made of kachcha 

material); semipuccha (Walls made of puccha and roof made of kachcha material); 

and puccha (Both walls and roof made of puccha material). Total number of rooms 

in the house was also noted. 
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Income per household: This includes total annual/monthly income earned from 

different sources like agriculture, industries, forest, livestock and labour. It is a 

direct indicator of economic status of household. The household expenditure was 

also noted. 

 

Livestock requirement: This was assessed on daily basis for various types of 

fodder derived from forests, agriculture field, and from market such as choker, 

mineral mixture, oil and salt. This provides estimate of proportional share of 

different feeding sources. 

 

Livestock care: This was assessed keeping in view of schedule of livestock in 

terms of grazing and involvement of person for rearing. This involves caring in 

terms of livestock health and availability of veterinary doctor too.  

 

Livestock grazing: There are various sources, where grazing was practiced. This 

includes forests, grass land, village forest, community land and own land. This 

estimates proportional contribution of individual sources for grazing.  

 

Livestock rearing and socio-economic status: Perceptional analysis of livestock 

rearing in terms of social and economic status has also been studied. 

 

Livestock and forest quality: Linkages of livestock feed and quality of forest were 

also explored to evaluate condition of forests. The negative and positive externality 

of fodder collection on sustainable supply was also explored.    

  

Fodder utilization: It was considered an important parameter to determine the 

direct dependence of rural community on forest for their day-to-day life. The 

information pertaining to quantity of fodder used and collected per day as well as 

the collectors was recorded.  

 

Time and distance covered for fodder collection: The requirement of fodder on 

daily basis was also noted to evaluate feed shortage. Besides this time for 
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collection and transportation of fodder were also noted to visualize the extra efforts 

for generation of fodder. The distance traveled during process has also been 

evaluated to visualize the burden on them. 

 

Non wood forest produce: NWFP collection at household level including income 

share was noted from households to visualize worth of the produce.   

 

WTP: Willingness to pay in rupee terms and labor terms were also explored for 

various combinations of forest feed from grazing to tree fodder collection. 

 

Data Collection 

In the household survey, information was collected for various parameters defined 

as above to quantify the objectives. Group discussions were also held with village 

people, whenever possible on relevant issues under examination. The additional 

information generated in the process of such discussions were collected as remarks 

and used in narrative form in the study. Besides this the data was also collected by 

the villagers on experimental basis to ensure the accuracy of the quantity of feed 

with their respective sources.  

 

The quality of data was ensured by strict monitoring of the data collection 

processes. For this, two approaches were followed. The first is based on recording 

of observations on feed issues by the experimenter themselves through staying in 

the house and monitoring the same. The second approach revolves around the 

family member, who voluntarily agreed for collection of data under adequate 

precautions with guidance and monitoring.  

 

Analytical Framework 

Households are assumed to be rational decision makers under the given situation of 

resources based on their requirements and availability of natural and man made 

resources. The optimal resource collection i.e. feed from forests has a direct bearing on 

household income capability, labour, requirements and several other household 

attributes besides the availability of stocks in nearby approachable forests. Here, we 
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tried to quantify livestock feed and used various statistical techniques ranges from 

estimation to modeling of causal relations. 

 

Frequency Distribution: The frequency distribution was estimated for better 

representation of the data for those parameters, which can be logically classified. 

 

Estimation: The averages for true representation of relevant quantitative measured 

parameters were estimated through arithmetic mean approaches, however for ranked or 

classes, mode was considered as averages.  

 

Relationship Analysis: The study dimensions to address the issue include 

relationship, which govern extraction of forest feed. The exploratory analysis requires 

understanding direct and indirect influential parameters, which govern extraction and 

therefore corresponding paying capacity and realization. The heterogeneity for these 

issues will be only captured adequately if relationship among these parameters will be 

addressed. The relationship for these may be addressed by correlation and regression 

analysis.  

 

i) Correlation coefficients - Correlation is a measure of the degree to which 
variables vary together or a measure of the intensity of association. The 
Karl Pearson’s correlation coefficient denoted by ‘r’ is estimated by the 
formula as: 
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Cov (X,Y) = Covariance is a measure of simultaneous variation of X and Y. 

 

It was established after ascertaining the assumptions of the techniques for those 

parameters, which needs to be defined by these phenomenon and if they have been 

affected by a large number of independent contributory causes of such a causal 

nature as to produce normal distribution. This was also confirmed with large 

number of samples under consideration as well as the intricacies of the feed 
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extraction processes, which is logically governed by a range of environment from 

forests to social, economic and decision. 

ii) Regression analysis: Regression analysis, a statistical technique is meant for 

evaluating relationship of one or more variables having independent type of nature 

to a single continuous dependent. Simplest form is linear regression as below: 

xy 10 ββ +=  

And for ‘p’ variables known as multiple regression 

ppxxy βββ +++= ...110  

Such expressions are known as regression equations. The X’s are called as 

‘independent variables’, ‘predictors’ or ‘regressors’. Y is called the ‘dependent 

variate’, ‘predictand’ or ‘regressand’. 

 

For the present study, a number of models were tried and best was selected 

to represent the relationship, which has logical explanation. For estimating the 

value of the coefficients of model, least square principle were used (Freese, 1964). 

This was used to estimate and measure relationship mainly for WTP with social 

and economic parameters in combination with decision environment. However, 

keeping in view of forest feed, some tailor made indicators were also regressed.  

 

Economic valuation of forest feed: Values are "an estimate, usually subjective, of 

worth, merit, quality, or importance”. The value of any entity defines the scarcity as 

well as availability in more generality terms. The economic valuation in natural 

resource i.e. naturally produced goods context is a tool to aid and improve wise use 

and management of these resources by providing a means for measuring and 

comparing various benefits of resources. However, in most of cases it is freely 

available to the individuals against their labor. Therefore, economic worth of these 

goods or services for consumer perspective is generally measured in terms of what 

individuals are willing to pay for. This is governed by intrinsic and extrinsic qualities 

of individual. The value of the benefit is determined by its price, i.e., amount of money 

for which it will be exchanged 

(http://wgbis.ces.iisc.ernet.in/energy/water/paper/ecodoc2004.htm). 
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In fact, the economic value reveals the worth or significance of ecosystem 

goods or services provide by nature. The strength of the economic valuation methods 

lies in their concept of value incorporates the relationship between humankind and 

ecosystem products (Winkler, 2006). Moreover, the use of economic values permits 

the comparison that is required between environmental’ and 'developmental’ values. 

 

The economic value of environmental goods and services/commodity is 

measured by the summation of many individuals' willingness-to-pay for it. In turn, this 

willingness-to-pay (WTP) reflects individuals' choice for the goods in question. 

Therefore, economic valuation in the environment context is about measuring the 

preferences/choices' of people for an environmental benefit or against environmental 

degradation. Valuation is therefore in relation to preferences held by people. The latter 

is expressed in fiscal/monetary terms, either in rupees or as economic rate of return 

(http://www.wes.army.mil/el/vrtc/wrp/tnotes/wgev2-1.pdf).   

 

The economic value of natural resources includes both use and non-use values. 

Typically, use values involve some human ‘interaction’ with the resource whereas 

non-use values do not. Natural resource use values are associated with a diverse and 

complex array of direct and indirect uses. Resources "values" may be derived from 

outputs that can be consumed directly and indirectly which generated from the 

interactions and actions of functions occurring within the ecosystem (Serageldin, 

1993). Specific major reasons for economic valuation of environmental goods and 

services are (http://www.unep.org/unep/products/eeu/ecoserie/ecos14/ecos141.htm):  

 

(i) The need for economic valuation of natural resources arises for 

pursuing efficient policies and investing in efficient projects and 

programmes.  

(ii) The deliberate use of value or measure of economic activities will 

be for national accounts, which is widely used to indicate well-being 

and rates of change, and national aggregates. The lack of availability 

of value for any economic activity will reasonably underestimate and 

fail to record important activities that affect the sustainability of the 

economic activity.  
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(iii) Information on the economic values of policy changes (with 

regard to the environment) can greatly assist the in identifying the 

policy and sectoral priorities.  

 

VALUATION TECHNIQUES 

Four broad categories of valuation technique have been developed upto a sophisticated 

level. 

 

Conventional market method: These approaches use market price for the 

environmental service that is affected, or if market prices are not an accurate guide to 

scarcity, then they may be adjusted by shadow pricing. There are two approachs: 

1. Dose-response approach: Under this, a given level of input is associated 

with a change in output, which is valued at market or shadow prices. 

2. Replacement Cost technique: It measures the cost of replacing or restoring a 

damaged asset and uses this cost as a measure of the benefit of restoration.  

 

Household production functions (HPFs) method: In this, expenditure on 

commodities that are substituted or complemented for the environmental 

characteristic are used to value changes in that environmental characteristic. Two 

approaches of HPF are prevalent: 

1. Aversive expenditures: by which expenditures on the various substitutes for 

the environmental change are added together. 

2. Travel Cost method: by which expenditure on the travel needed to reach 

upto the environmental site can be interpreted to give an estimate of the benefit 

arising from the environmental services. 

 

Hedonic price methods (HPM): In this, an attempt is made to estimate an implicit 

price for environmental attributes by looking at real markets in which those 

characteristic are effectively traded. The two HPM markets approaches are: 

1. Hedonic house prices, for valuing air quality, noise, neighbourhood 

features; and land price. 
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2. Wage risk premia, for valuing changes in morbidity and mortality arising 

from environmental hazards. 

 

Experimental methods: In this, a direct attempt is made to elicit preferences by 

questionnaire. Two kinds of questioning may take place. 

1. Eliciting values: Here a direct attempt is made to ask ‘what are you willing to 

pay for X or to prevent Y’ and/what are you willing to accept to forgo Z or 

tolerate A’. This is the contingent valuation method (CVM). 

2. Eliciting rankings: Here the questioner is content to obtain a ranking of 

preferences, which can later be ‘anchored’ by the analyst in a real price of 

something observed in the market. This is the contingent ranking (CRM) or 

stated preference ranking (CRM) or stated preference (SP) method.  

 

Synthesis of Approaches for present context: The value of most of 

environmental goods cannot be precisely estimated using revealed preference 

methods i.e. observation of a real choice based on market through trade-off 

between money and those goods. If one values something for its mere existence 

rather the possible use, the consumer’s behavior with regard to the goods will be 

unaffected due to lack off trading therefore difficult to apply revealed preference 

methods. Additionally, it is also difficult to value based on these methods as many 

goods for which there is no logical market exists through which value can be 

reflected. This may be addressed by creating a market. Richard Carson from 

California University uses the word “constructed market” to refer to the broad 

classes of these markets to be used to generate the value or demand for an 

environmental good. There are two basic types of constructed markets - 

hypothetical and experimental. Valuation through hypothetical constructed markets 

goes by assorted names such as “stated preference,”  “hypothetical valuation,” or 

most commonly, “Contingent Valuation”. Consumers are directly asked what they 

would pay for an environmental good, if there were a market. The second type of 

constructed market is an experimental market.  In this, the researcher constructs all 

of the characteristics of a market, including trading money for a good. The 

researcher then observes behavior. The only requirement for an experimental 
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market is that real money change hands in exchange for a real good or bad. In other 

words, it is a real market, except that the experimenter has contrived it.  

 

In the present case for valuation of fodder, the scenario of revealed 

preference methods are not applicable due to non availability of this in commercial 

market i.e. not falling under the category of tradable commodity at least in the 

study region. More to that it is derived from either common property resources or 

public property and having no dearth, therefore it is free for commons with their 

desired volume of requirements. Therefore valuation of forest fodder revolves 

around the constructed market scenario. The experimental market may exist for 

this scenario, however keeping in view of its linkages with the mixed crop 

agriculture, this may not lead to the real valuation. More to that, the collection of 

forest products i.e. fodder varied with household characteristics and heterogeneity 

among households play important role for this. Therefore, possibility of applying 

this was very remote. The hypothetical market may provide a solution for value of 

fodder from forests. However, the prerequisite of education i.e. proper 

understanding about the commodity with various amplitudes may hamper the true 

significance of this approach. This was not created much problem as these people, 

who valued know the worth of forests and livestock for their survival. Therefore as 

a consumers, they could able to appreciate the fodder value at least anthropogenic 

point of view against the directly asked question about what they would pay for the 

forest fodder, if there were a market or how much time they will spend as labor 

against this commodity. This is generally known as stated preference of the 

consumer over the willingness to pay for the commodity. 

 

Stated Preferences:  Stated preference methods of valuation involve finding an 

individual’s willingness to pay for a good by posing set of questions regarding 

preferences directly to the individual. Other methods of valuation may also involve 

surveys, but such surveys simply ask for recall of factual information. In a 

Contingent Valuation question, the individual is asked to imagine some situation 

that is typically outside the individual’s experience and speculate on how he or she 

would act in such a situation. 
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Theoretical Framework for CV Study: The standard approach in economic 

valuation using the CV method is to incorporate environmental goods or services 

in the conventional utility function, and derive the willingness to pay of individual 

or household for a change in environmental quality. In this case for fodder 

valuation, utility function can be written as  

U = U (X, Q)                                              (4.1)  

 Where X denotes a vector of good consumed, and Q denotes quantity and 

quality of livestock feed produced. In order to do this, we denote livestock feed 

quantity by q. In this case, a household maximizes welfare across a vector of 

consumer goods X, and livestock feed availability q. Where livestock feed quantity 

of the sources provided does not change, the utility function is given by U = U (X, 

Q). But when the level of quantity available change by q', the utility function is 

given by U’ = U (X, Q’) where Q’ = q + q'. We have differentiated the utility 

function to fit into model of evaluation of forest feed as perceived by the users 

separately from livestock and forest availability. The WTP of an individual for 

fodder and quantity for an increase from Qo to Q1 is then given by  

   

WTP = e (p, Q1, U1) – e (p, Qo, U1)                    (4.2)  

Where U1 refers to the post-change level of welfare, p is a price vector for 

household goods X, e is an expenditure function. The individual was willing to 

give some level of consumption of good X, in order to receive fodder supply of 

livestock feed. As Bohm et al. (1993) pointed out, users’ WTP in this case is the 

amount of income or expenditures which must be taken from a household after 

quantity feed is provided in order to return to the well-being at the previous levels. 

 

Determinants of the Users’ WTP: The CV approach is a well established method of 

measuring users’ WTP. Asking questions about their WTP at different conditions for 

fodder availability, on the other hand, indicates their level of demand and supply at 

different level of prices. Level of their demand, however, is influenced not only by 

price paid but also by their level of income, availability of alternative sources and 
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individuals’ socio-economic characteristics, livestock composition and their products. 

In functional form it can be expressed as follows: 

 

WTP = f (Household attributes, forest, livestock)    (4.3) 

 

Where, WTP = Willingness to pay of household in Rs/month; Household attributes 

are mainly attributes determines the Decision, social and economic status of 

households; Forest measures availability of feed, distance and time spent for 

collections; Livestock measures the composition and status. 

 

Several methods of eliciting contingent valuations in surveys have been 

developed. These are: A direct open question on the worth of a good or on 

willingness to pay for one; A payment card method in which respondents are 

presented with a card showing an array of possible values to choose from; An 

iterative bidding procedure in which respondents are repeatedly asked whether 

they value the good at more or less than a given sum; A fixed price closed question 

in which the respondents have to say ‘yes’ or ‘no’ to an offered price for a good. 

 

Estimation of the Mean WTP Values: Usually, estimation of mean WTP in open 

bid is direct and is estimated (a) by dropping the uncompleted surveys if any, (b) 

assuming non-responded items are equal to zero, and (c) estimation of a simple 

mean of all WTP values. The estimation of mean WTP value in this case is 

complex, as it requires integration of all the range included instead of a simple 

average (Buzby et al., 1997). Usually, a non-parametric method (Kristrom, 1990) 

may be applied for the estimation of the mean WTP in the case of closed-end 

questions. WTP in money terms is another CVM approach which may be 

employed to measure user values and this is particularly appropriate in the case of 

specialist user activities carried out at a specific site, for example, bird- watching at 

a nature reserve. The direct willingness to pay for entry to or use of the facility or 

site may be taken as a measure for its value to the user.  
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In the study, we have asked respondent’s WTP in terms of rupee value or 

by labor work time against the goods or in both ways. Labor time was then 

converted to rupee value based on prevailing government rate. It was Rs. 169 per 

man days of eight hours for area B as per Labor Commissioner, Uttarakhand vide 

letter No. 4807-08/4-01/07 dated 03-09-2009. This was used for estimation of 

mean WTP with rupee vale while estimating average.  

 

Contingent valuation: The summary of the method is as follows: 

Range  Extensive.  

Procedure The method involves setting of a proper targeted questionnaire, 
which asks people their WTP and/or WTA through structured 
questions. The econometric analysis is required to achieve the 
mean values of WTP. Respondent’s familiarity with the asset 
being ‘valued’ help to achieve more precise and sensible results. 

Validity May provide biased result. ‘Strategic bias’ arises if respondents 
make bids that do not reflect their true values. ‘Hypothetical 
bias’ arises because respondents are not making real transactions. 
Expense usually limits number of experiments involving real 
money (Criterion validity). Convergent validity is good. 
Construct validity – relating values to expectation about values 
of other measures – is debatable. 

 

Problems and issues in applying the CVM: There are two main issues that have to 

be addressed in applying CVM: First, issue of defining and representing the 

environmental resource or change to be valued to the respondents in the survey; 

Second, problem of developing reliable and valid measures of the value placed on the 

resource or change for use in the survey. These all-determining variables are 

included in questionnaire design and analyzed properly. Overall methodological 

framework for carrying out WTP is shown in Figure 4.3 (Kumar, 2007). 

 
Possible biases of CVM in WTP estimate: Due to the hypothetical nature and 

perception attitude, the estimated WTP through CVM approach can be biased.  

 
Strategic bias: This means the respondent ‘lies’ about his true WTP for the public 

good because he assumes that, although he states a low WTP, others will not 

answer strategically and the public good will be provided anyway. Strategic 

biasness can be minimized by stressing the fact that everyone will have to pay, by 
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not giving information on other respondents’ WTP and by making the provision of 

the good dependent on the WTP of the respondents (Mitchell and Carson, 1989) 

 

Hypothetical bias: This implies that incorrect WTP assessments by the respondent 

will not be punished. The respondent will never actually have to pay his stated 

WTP and thus very often-stated values will differ from true values systematically. 

The extent to which hypothetical market bias occurs seems to depend on how the 

questions are asked in the CVM questionnaire and on how realistic respondents 

feel the hypothetical market is (Hanley and Spash, 1993). 

 
 
Valuation of Fodder from Different Sources 

Based on the analysis of estimates of livestock feed from various sources for 

quantity required and their  value, proportion wise distribution has been worked 

out for various observed bovine and non bovine animals. The market price for 

various purchased product were based on the mean of information collected from 

number of places. Similar logic was used for estimation of feed price for those 

products which has been derived from agriculture farms. In a few places, the 

agriculture feed price has been collected from the near by market otherwise based 

on the information provided by the villagers. In fact villagers were supposed to 

provide precise information keeping in view of their role and understanding of 

livestock rearing mechanism and agricultural cultivation i.e. they can understand 

better the trade off between these. More to that they are rational user of these 

resources for their livestock on the other side they are producer of these products. 

 

To understand consumption behavior, feed status for all categories was also 

interpolated for various strata of state, which can be either available or generated 

based on the availability of technical resources. These stratification criterions were 

based on close linkage between forest fodder production and livestock rearing. 

These are forest types and density basis with the other consideration i.e. 

availability of information for the derived product characteristics. These strata 

were based on the premises that the fodder availability governs by the altitudinal 

basis and tree species i.e. forest basis. The information thus generated will suffice 
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for extrapolation and comparison purposes among various strata of the state more 

over this can be formed basis for extrapolation to other similar states. 

 

For extrapolations, all the surveyed villages were marked on the map based 

on their longitude and latitude. This was adopted to achieve intended information 

with respect to different classes for each stratification criterion. The area for 

various criterions has been obtained from FSI as personnel communication from 

Mr Rajesh Kumar. The relevant means and other statistics were estimated for each 

classes of each criterion for respective parameters. These were used for knowing 

feed contribution to livestock based on averages of individual class for each 

considered basis of stratification. These means were used for comparison and 

extrapolation purposes. The comparison suffices that whether or not demand or 

requirement of feed varies with respect to forest types (Figure 4.4) and density 

classes (Figure 4.5). This proves that species types, composition, structure affects 

demand besides other relevant associated characteristics. These estimates showed 

overall extraction from forests in each individual class. This may be generalized 

for other areas, where similar homogeneous conditions prevail with the resources 

and rearing mechanism (Figure 4.6).  

 

Two approaches were possible for extrapolation of the quantity and value 

estimates. These are based on area basis or household basis. Both have their merits 

and demerits in terms of physical available information in one hand and lack of 

specific information for individual considered classes for some relevant 

parameters. In other words, the household population distribution is well known 

for each districts, however their geographical distribution within districts is not 

known. Similarly area wise distribution for each classes were known for each 

criterion based on the remote sensing analysis, however the distribution of the 

households is unknown with respect to this areas. However, it is pertinent to 

mention that the livestock rearing mechanism revolves primarily among the 

customs and practices of households thus its distribution, to be more specific. But 

the availability of the forests and other areas to each household also governed the 

rearing. This is with the premises that the requirement of livestock is being 
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fulfilled from nearby forest as well as requirement of manure for their field for 

crop production. In this issue, we used the household basis for adult cattle unit 

basis. In the outset, it was considered to presume that within the districts, the 

geographical distribution of the household is uniform.  

 

Rate of Various Products of Livestock Feed 

The rate of various products was needed to estimate the proportion of value and 

quantity of feed products received from various sources. The livestock feed was 

generally received from three sources for these peasant households for rearing of 

livestock. These are forests, agriculture farm and market. They received tree 

leaves, grasses and some dried products from forests. Similar products they 

received from agriculture in addition to crop residue. They buy salt and minerals 

either in crude form or in mixture form from market. The value in rupee of 

products received from market was estimated based on the collected price of these 

products at various locations from the respective markets. The value of agriculture 

products were estimated based on the information received by villagers. As for 

some of the agriculture products, imperfection market is available either on 

household basis or village basis. These imprecise markets operate either in terms of 

money or exchange of some products or services. However, it was observed during 

the survey that grass is being sold a number of places particular during lean period. 

The price ranges from Rs 4 to 8 per kg including transportation cost. This forms 

the basis of cost of grass on per unit basis. The value of forest derived products 

was estimated based on the two approaches for tree leaves. These are contingent 

valuation approach and imputation of value based on the ratio of dry and green 

fodder. The value of grasses was easily estimated as this was marketable 

commodity for at least some places. The value of dry fodder per kg was received 

on the basis of conversion of marketed grasses value with respect to the quantity 

on dry basis. In fact, for most of cases, the dry fodder is dried grasses received 

from the forests in past. The ratio of dry and green herb in Uttarakhand forests was 

estimated 0.33. Based on this, cost for various products was generalized: 
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Scenario 1:  In the first scenario, the per unit price of each commodity, which is 

tradable either in established markets or imprecise markets in any form were 

estimated based on the data collected from various locations. These prices were 

pooled and average price for the whole state was estimated and utilized for value 

estimation of livestock feed. The contingent valuation approach was used to 

estimate for the value of tree leaves/fodder.  

 

Scenario 2: In the second scenario, all the prices except non tradable products i.e. 

tree fodder were remains same. This was in the view that once these products have 

entered into trading, then the operating price will be true representative of the 

value of the products. However, for the tree fodder, we have considered the 

nutrient and palatability criteria in view. This was general believe that the green 

tree fodder is better than agriculture crop residue. This is due to more protein and 

fibrous nature. The digestibility was also a issue but does not effect much during 

green condition. However, with dried scenario, the tannin is more in the tree 

fodder, which restrict their use as feed due to low digestibility. This we took as a 

criterion for estimating the cost of tree fodder by converting the green fodder into 

dry condition. For the same, data of biomass on green weight and dry weight were 

considered for estimating the ratios of various fodder tree and shrub species grown 

in Uttrakahad. The proportion average was used to estimate the value of tree 

fodder on per unit basis by multiplying with the straw value. Though this may 

deprecate the tree fodder value, however keeping in view of production of straw at 

the agriculture farm with application of manure and muscle power, this value 

seems reasonable. More to that tree grows naturally without any outer facilitation 

and it is available to all. Therefore with these believes and views, we used this 

value for estimating proportion of fodder derived/received from different sources. 

The ratio table for different fodder species is reported in Table 4.6. The area under 

various forest types and density classes for extrapolation is reported in Table 4.7. 

 
Extrapolation upto Country Level 
The above results were used to make projections for whole country with certain 

assumptions. These were i) livestock population is uniformly distributed in and 

around forests and remaining areas within the state (this forms the basis of 
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determination of forest dependent livestock population); ii) the feed consumption 

pattern is similar as per this study, respectively for forest dependent and others in 

the country. The others include the areas, where forests are not available.  

The state wise livestock population of country, under various livestock 

categories based on the livestock census 2003 were used to estimate Adult Cattle 

Units for the country.  

 

The ratio of forest area with geographical area of the state was used as 

criterion for estimation of livestock population dependent on forests areas. 

Therefore, the remaining population was not dependent on forests. These were 

used to extrapolate the livestock feed consumption for forest dependent and others 

based on the result of this study. It was with the consideration that dependency on 

forests is on higher side in hilly region than the dependency of forests in plain 

region due to low development, lack of markets and transportation, remoteness, 

topography etc. Thus, the annual quantity of feed consumed (in kg) by total 

livestock of country was summarized based on these extrapolation. The share in 

value terms of rupees (in monetary terms) for livestock feed derived from different 

sources in the country on annual basis was estimated as per method described 

above for the price estimation (Scenario I).  

Though these extrapolations suffer with certain scientific shortcomings but 

may provide some estimates.  

Table 4.6: Ratio of dry and green biomass of fodder species of Uttarakhand forest 

S. N. Species  Ratio S. N. Species  Ratio 
1. Shorea robusta  46 13. Acacia catechu 33 
2. Mallotus 35.7 14. Albizzia lebbek (Siris) 45.28 
3. Lagestroemia 77.62 15. Dalbergia sissoo 46.4 
4. Adathoda vasica 32.5 16. Ziziphus mauritiana 39.34 
5. Cassia tora (Herb) 21.23 17. Bauhinia vahlii 31.1 
6. Ficus religiosa (Pipal) 49.1 18. Bauhinia variegata 35.76 
7. Terminalia belerica 44.25 19. Butea monosperma 25.44 
8. Karu (Shurb) 41.26 20. Herb creep 24.71 
9. Carissa carandus (Shurb) 44.02 21. Shrub 36.4 
10. Salpanni (Shurb) 35.67 22. Unknown herb 35.38 
11. Emblica officinalsis 51.55 23. Unknown herb 37.65 
12. Anogeissus latifolia 31.02    
                                                                                                  Mean    39.15 ≈ 40.00 
Personal communication by Mr. Rajesh Kumar, Senior Deputy Director, FSI.  
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Figure 4.3: Conceptual framework of user’s WTP for livestock feed 
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(Source: FSI, Dehradun) 

 

Figure 4.4: Forest Type Zones Map of Uttarakhand 
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(Source: FSI, Dehradun) 

 

Figure 4.5: Forest Canopy Density Class Map of Uttarakhand 
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Table 4.7: Area (Sq. km.) under various Forest Types in Uttarakhand 

Density Class S. 
N. 

Forest Types 
Very Dense Moderate Dense Open 

Total 

1 Tropical Moist Deciduous  1141 2520 914 4575 
2 Tropical Dry Deciduous 133 387 278 798 
3 Subtropical Pine Forest  1160 5757 2118 9035 
4 Himalayan Moist Forest 1489 4949 1810 8248 
5 Sub Alpine and Alpine 

Forest  
255 1257 275 1787 

 Total 4178 14870 5395 24443 
 

 
(Source: FSI, Dehradun) 

 

Figure 4.6: Forest Type and Canopy Density Class Map of Uttarakhand 
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Description of Livestock Rearing Households of Uttarakhand 

Uttarakhand, a hilly state with 92.57% hilly area has 2.44 m ha of forest cover. The 

forests are rich in soil organic carbon and dominated by Deodar, Fir, Spruce, Sal, Pine 

and miscellaneous species. The population of the state is 84,79,562 with 8,65,411 

households dependent of solid fuel for their various energy requirements. They adopt 

mixed cropping farming practices. It helps for the sustainability of forests and land 

productivity besides their own needs. The infrastructural facilities in terms of transport, 

medical, schooling etc. was not appropriate except for a few places. This restricts them 

in various ways besides earning opportunities. They have been residing in this region 

since generations and dependent on forests and agriculture for livelihood. They rear 

livestock too for various purposes with primarily for manure to crop cultivation. The 

dependency of livestock also revolves around the forests for their feed either by 

collections of grasses and tree fodder besides grazing. This directly depends on 

availability of surplus labor within households as revealed by them during survey. Their 

traditional knowledge about various uses of forests is excellent as noted.   

  

The survey advocates that most heads of households were males; with only a 

few coming under the female category. Due to the poor development in terms 

infrastructural setup and undulating topography, their livelihood is difficult and 

revolves around the exploitation of natural resources and agriculture. Keeping in view 

of these, some of the regions within the state have been granted the reserved status 

under the Scheduled Tribes category. The region lies on the hills with large area under 

forests. Slate from the hills and wood from the forests are main components of their 

kachcha and semi puccha houses since ages. This may probably be due to poor 

economic condition and free availability of forests besides non availability and non 

affordability of modern technology. Most of these houses in the region are wood based. 

It was, however, not due to the poor status of the people alone but also due to the non-

availability of raw materials as well as the harsh geographic location. The families are 

generally headed by males who are normally illiterate with 45 years of average age. 

This is more pronounced in case of females. Heads with higher qualifications are rare. 

Lack of educational infrastructure was one of probable reasons for this situation besides 

poverty and lack of awareness.  
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The family comprises of 6 members with two male and female adults each and 

one male and female children in general. These adults are primarily responsible for 

agriculture operation and forest collections besides livestock tending. Keeping in view 

of difficult survival strategy and high requirements of labor, all family members were 

actively involved in various household chores as observed during survey (Table 5.1).  

 
Table 5.1: Demography of the region 
Parameters Mean SE Min.  Max. 
Head of Household age (in years) 45.29 0.70 18 92 
Number of Male Children 1.11 0.05 0 6 
Number of Female Children 1.18 0.06 0 6 
Number of Male Adult 1.84 0.05 0 6 
Number of Female Adult 1.73 0.05 0 8 
Family Size 5.86 0.12 2 19 

Min. – Minimum; Max. – Maximum; This will remain same for all tables until specified. 
 
Majority of children population belongs to 11 to 18 years of age group. They are 

engaged for a few livestock rearing practices and forests collections besides intermittent 

works for crop cultivation activities. Some of households, who have two or more girl 

children prefer for one male child too as they give high importance to male child due to 

their belief of family inheritance. That is, gender inequality in favour of male is visible. 

It was revealed by some of respondents that generally family planning was avoided till a 

male child is born in the family (Table 5.2).  

 
Table 5.2: Proportional distribution of children upto age 18 years under various 

classes 
Age 0 to 6 Years Age 6 to 11 Years Age 11 to 18 Years No. of 

Children  Male  Female  Male  Female  Male  Female  
None 76.6 76.9 74.0 69.5 57.3 61.7 
Upto 2 22.8 21.2 26 30.5 41.8 37.6 
More than 2  - 1.9 - - 0.9 0.6 

 
Nearly 72% households have at least two children of upto 18 years age. Their 

contribution for inside and outside house work for family welfare were very important 

particularly for supervision sort of work, which provide opportunity to elders for other 

productive household chores. Only a few household have more than two male and 

female children. These are those, who want to have one male child as noted (Table 5.3). 
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Table 5.3: Proportional distribution of children upto 18 years 
Proportion Number of individuals 

Male children Female children 
None  22.5 24.4 
Upto 2 71.8 67.7 
More than 2  5.7 7.9 

 
Most potential work force falls in 18 to 35 years of age group. The contribution 

of female is more than their counterparts, in general. They were mostly engaged on all 

the sphere of household chores. The low proportion of male population was also due to 

migration of youths to nearby cities in search of work or study depending on their 

requirements and family status. The large population comprises females; children and 

old people, who were residing in villages as observed during survey (Table 5.4). 

 

Table 5.4: Proportional distribution of adults under various classes 
Age 18 to 35 years Age 35 to 50 years Age above 50 years  Number of 

adults Male  Female  Male  Female  Male  Female  
None 42.7 42.1 44.9 43.7 45.3 54.7 
Upto 2 54.1 56.4 55 56.4 54.7 45.3 
More than 2  3.2 1.5 - - - - 

 
The family size in most of households (76.7%) was more than four. Only 23.1% 

of the household had upto four members and it testify the fact that people of this region 

prefer to live in joint families. In fact it is the need and requirement of family keeping 

in view of remote hilly location with low pace of development (Table 5.5).  

 
Table 5.5: Distribution of number of family members in family  
Number of individuals Upto 4 More than 4 
Proportion  23.1 76.7 
 

The type of house reveals the social and economic status of family. A kachcha 

house refers to the one which is entirely composed of wood and generally not in good 

condition. The puccha house is constructed of cement. The semipuccha house refers to 

the one in which the base is composed of cement while the upper portion of the house is 

wood or slate based which was collected from nearby hills. The proportion of puccha 

house was high (61.1 %) while the remaining 38.9 % had semipuccha house (31 %) and 

kachcha (7.9 %) in the region. Making of puccha house is a tedious and costly affairs in 

these hilly terrains, though they prefer to make puccha house keeping in view of, its 
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social value. In fact, they were not well off, however due to external income from their 

wards, which are earnings in nearby cities, they were capable to make puccha house. 

On other hands, those households who were not having direct or indirect income from 

other sources, they had either kachcha or semi puccha houses (Table 5.6).  

 
Table 5.6: Proportional distribution of type of house  
Type Kachcha Semipuccha Puccha 
Proportion 7.9 31.0 61.1 

 
The sanitation condition was not very sound in these areas due to their poor 

economic status as well as lack of awareness as observed during survey. Moreover, 

now people are realising importance and with the support of government and various 

non governmental organisations, a few have constructed toilet inside the house. 

However, non availability of water is also responsible poor sanitation. In general, there 

were very few households in which inside toilet facilities is available (22.2 %). 

Therefore, rest of people have to cover some distance for urination and defecation 

purposes. This reflects poor lifestyle of people, i.e. even for basic needs, they have to 

face problems. 

 
Table 5.7: Descriptive statistics of various parameters 
Parameters Mean SE Minimum  Maximum  
Total income 2.45 0.04 0 6 
Total expenditure 2.42 0.04 0 5 
Land irrigated (bigha) 0.63 0.10 0 13 
Land unirrigated (bigha) 10.52 0.38 0 40 
Land fallow (bigha) 0.37 0.06 0 7 

 
Income is the most appropriate indicator to judge the economic status of any 

family. The survey clearly reflects that almost their income was in the tune of their 

requirement. This is probably due to less options availability for income generation. The 

land status was poor and mostly unirrigated. The mean land asset was 0.63 Bigha for 

irrigated, 10.52 Bigha for unirrigated and 0.37 Bigha for fallow. The hilly region being 

mostly rainfed there is scarcity of water during dry period and they are completely 

dependent on rains for crop cultivation (Table 5.8). 

 

People in the area are mostly poor and having low income. They remain idle for 

most of the months of a year and earn only during agricultural season by selling their 
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cultivated produce. Farming is the major occupation of the hilly region of rural 

Uttarakhand. Most of the household revealed that they were farmers by profession, but 

due to lack of irrigation facilities and problems in many farm activities, the productivity 

is very low. Therefore they were also involved into secondary occupation for 

supplementing their income. More than 63% people professed farming as primary 

occupation while more than 35% dependent on farming for their sustenance as a 

secondary mode of income. People rely on other jobs like driving, small business and 

other unorganised jobs and it accounted for about 22.8 % of primary and nearly 12% of 

secondary occupation. Labour work is also considered as a means to supplement the 

main income and is professed by nearly 47% of the people of Uttarakhand (Table 5.8). 

 
Table 5.8: Proportion of primary and secondary profession  
Profession  Primary  Secondary  
Labourer  4.1 46.8 
Farmer  63.3 35.8 
Artisans  0.3 4.4 
Government  employee  4.1 0 
Salaried jobs 5.4 1.3 
Others 22.8 11.7 

 
The important household assets comprises of TV, stoves, radio etc. Only 

24.1% household use kerosene as cooking energy, however 30.4% has LPG for 

occasional use. All were dependent on fuelwood for cooking energy and had 

subsidised electricity connection (Table 5.9). 

 
Table 5.9: Proportional distribution of assets 
Owned Electricity  TV Kerosene Stove Radio LPG Others  
Yes  95.9 55.1 24.1 32.3 30.4 5.4 
No  4.1 44.9 75.9 67.4 69.6 94.6 

 
The major agriculture equipment is plough. Only a few has some other 

agriculture equipments such as sprinkler etc. The plough is regarded as a pivotal 

element of agriculture. Some households reared a pair of ox in some cases oxen is 

even hired from others for ploughing (Table 5.10). 

Table 5.10: Proportional distribution of agricultural equipments possession 
Availability  Plough Other Equipment 
Yes  88.9 0.9 
No  11.1 99.1 



 

92 
 

The composition of livestock was cows, buffaloes, goats and oxen in the 

region. The average number of cows per household was 1.58, buffalo 0.97; and 

goat 1.36. The productivity was very low as revealed by respondents. In fact, these 

are unproductive keeping in view of production economics; however their role is 

very pertinent for agriculture cultivation particularly for manure. They are being 

reared primarily for composting. The cause of low productivity was revealed to be 

seasonal fluctuation in fodder availability and financial constraints besides poor 

breed. The average milk production was only 1.92 litre milk per day for cow while 

2.32 litres for buffalo. It testifies that the productivity of milch cattle is poor. Goats 

were reared mainly for sacrifice purposes during festivals (male) or to supplement 

their income during adverse financial constraints by selling. However, livestock 

production involves few cash expenses; animals are often fed on home grown crop 

residues and grasses from common grazing lands (Table 5.11). 

 

Besides primary composition of livestock population i.e. cows, buffaloes, 

goats and oxen, in a few households mules and horses were also reared. The 

proportion of household without cow was 24.4% and 64.0% households owned 

upto two cows while only 11.6 % owned more than 2 cows. Buffalo was not reared 

by 46.2% of households and 44.7 % households owned upto two buffaloes while 

only 9.1% owned more than two buffaloes. Goat was not reared by 68% of the 

households, keeping in view of the reflection of poor social status. However, only 

8.6% owned upto four goats while 23.3% of the households reared more than two 

goats. About 60% of the households owned a pair of oxen. Oxen are being used as 

drought power. The larger proportion of livestock was indigenous including 

buffaloes and cows (Table 5.12).  

 
Table 5.11: Descriptive statistics of various livestock related parameters 
Parameter Mean SE Min.  Max. 
Number of Cows 1.58 0.07 0 10 
Expenditure on Cows 152.33 24.83 0 2200 
Production by Cows 1.92 0.14 0 35 
Number of Buffalos 0.97 0.06 0 6 
Expenditure on Buffalos 201.00 20.27 0 1600 
Production by Buffalos 2.32 0.22 0 25 
Number of Goats 1.36 0.14 0 15 
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Expenditure on Goats 0.00 0.01 0 1 
Number of Poultry 0.06 0.03 0 8 
Expenditure on Poultry 0.00 0.00 0 0 
Number of Ox 1.16 0.06 0 4 
Expenditure on Ox 3.88 1.84 0 500 

 
Table 5.12: Proportional distribution of number of livestock in a household 
Options  Cow Buffalo Goat Ox 
None 24.4 46.2 68.0 38.6 
Upto 4 64.0 44.7 8.6 59.5 
More than 4 11.6 9.1 23.3 1.9 

 
The indigenous livestock is regarded more suitable for the hilly condition 

due to its adaptability and resistance to diseases and low cost of maintenance in 

comparison to hybrid livestock as revealed by the respondent during the survey. 

Moreover the prices of hybrid cattle are high and most of the time beyond the 

capacity of majority of the villagers (Table 5.13). 

 
Table 5.13: Proportion of rearing of different livestock breed 
Options Hybrid with indigenous Indigenous Crossbreed 
Proportion (%)  32.5 65.5 2.0 

 
The most of the household regarded their livestock quality as average 

(Table 5.14).  The general problem faced by them is the deficiency of feed during 

the scarce months. The other reason revolves around suitable breeds. These restrain 

villagers to rear hybrid and good breed cattle. The culling of unproductive cattle is 

not practised in the state. It is inauspicious. This is also one of the probable cause 

of poor quality as revealed. Moreover the hilly terrain and narrow roads unable the 

massive hybrid breeds to be allowed for grazing and if they are to be reared they 

should exclusively dependent on stall feeding. Nearly 58% of the respondent 

revealed the cost of good breed to be higher and beyond their reach (Table 5.15). 

The livestock may be unproductive for milk production but it provides valuable 

manure for crop production. 

 

Table 5.14: Rating of livestock conditions by households 
Rating Good Average Poor 
Proportion (%)  7.0 65.5 27.5 
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Table 5.15: Perception of causes for poor quality livestock (in %) 
Options Poor feed Non availability of good breeds Costly 
Proportion 87.3 96.5 57.3 

 
The livestock is reared more for agricultural necessity and for social and 

cultural importance as the hilly agriculture is solely dependent on manure. The 

commercial purposes of livestock rearing are not practiced in general due to lack of 

demand. Moreover religious sentiments are also associated with cow and it is 

regarded as pious. Even at low productivity and off-take rates, livestock contribute 

significantly to economic development. Their developmental role in the mixed 

farming systems transcends direct economic benefits. In economic terms, they 

generate employment, and earn though very little in volume besides providing 

draught power and manure. Use of manure contributes to agricultural sustainability 

besides conserving the environment. Using draught animal power helps for saving 

of non-renewable energy such as fossils fuel. Additionally, livestock act as a 

storehouse of capital and an insurance against crop failure. With production 

concentrated among small landholders, livestock help improve income distribution 

due to saving against manure, milk and meat (Table 5.16). 

 

Table 5.16: Proportional distribution of livestock products used by household 
Use Cow Buffalo Goat Poultry Ox 
Self 73.7 82.3 89.2 99.1 53.5 
For others 26.3 17.7 10.8 0.9 46.5 

 
Cows, ox and goats graze in government forest and other areas. It is 

basically availability of grass that governs the grazing. There is no defined 

mechanism, which rule or location, where one wishes to take their animals for 

grazing. However buffaloes due to its massive body were generally preferred to be 

stall feeded. About 71.8% of the respondents reported about grazing of their 

livestock in nearby Government forest. Grassland was used for grazing by 76%, 

while only 15.8% use community lands. This low proportion of grazing in the 

community land is due to less area falling under the category as most of these lands 

are being used for afforestation programmes by various Government and non 

Governmental agencies. Moreover, about 44.8% of the respondents prefer to take 

their livestock to their own respective private land. It was also learnt that the 
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grazing time has increased to a good extent in comparison to the past due to the 

degradation of forest resource as revealed by respondents (Table 5.17). 

 
Table 5.17: Proportional distribution of livestock grazing from various sources  

Sources Proportion 
Government 

Forest 
Grassland Village 

Forest 
Community 

Land 
Own Land 

Grazing 71.8 76 15.8 6.6 44.8 
No grazing 28.2 24.1 84.2 93.4 55.2 

 
In practice the fuelwood and fodder collection were carried out 

simultaneously. The leaf bearing branches and twigs were used as the livestock 

feed and after consumption of leaves it were used as fuelwood, if deemed fit, 

otherwise used as raw materials for manure. Besides this, 77.9% prefer to collect 

both depending on their requirements and availability (Table 5.18). 

 
Table 5.18: Proportion of simultaneous collection of fuelwood and fodder  
Simultaneous collection Yes No 
Proportion (%)  76.9 22.8 

 

Fuelwood and fodder requires lot of space for storage. Fuelwood required 

extra care as it may be damped off if left in the open. Very few households, who 

have sufficient space, store fuelwood and fodder inside house. Otherwise, 

fuelwood was stored under the shad or porch of houses. However, for fodder, it is 

common to make heap of fodder outside the house. Only 4.7% households store 

fodder inside their houses (Table 5.19). 

 
Table 5.19: Proportional distribution of storage location for fuelwood and fodder 
Storage  Fuelwood  Fodder 
Inside house 15.6 4.7 
Outside house 84.8 95.2 

  
Generally, the under storey of the house was used as cattle shed. However, 

82% prefer to have livestock isolated from the house to keep the surrounding neat 

and clean. In many cases it was observed that the cattle sheds are located near the 

agricultural field known as Chawani. It facilitates transportation of manure to the 

respective fields besides facilitation in supervision (Table 5.20).  
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Table 5.20: Proportional distribution of location of cattle shed  
Location Inside house Outside house 
Proportion (%) 17.4 82.6 

 
Eighty two per cent households revealed that the remains of fodder are used 

for composting. It is used as bedding materials, (crop residues, leaf litter, left over 

forage, and feed) and spread in the animal shed, which act as cushions for the 

livestock.  These were converted as manure with the mixing of dung and urine of 

livestock. These facilitate easy cleaning of the cattle shed, as reported by 

respondents. The use of raw materials for bedding varies from place to place 

depending on forest species, forest condition, and socioeconomic circumstances. 

Compost used in crop production is at the moderate to well decomposed stage 

(Table 5.21). Few households revealed that pine needles, if used as bedding 

materials, were not utilized for composting due to their non degrading nature. 

 
Table 5.21: Proportion of remains of fodder utilized for composting 
Utilisation of fodder remains Yes No 
Proportion (%)  82.1 18.0 

 
The livestock also provide some income. The average monthly income 

from meat was 26 rupees and from milk, it was 86 rupees. The average monthly 

medical expenditure incurred on livestock was 27 rupees. The low average income 

was primarily due to non entering into the marketing system for livestock products. 

Mostly milk from livestock and meat of goats were utilized for self use. Especially 

goats were reared to be sacrificed during festivals and as a source of income in 

times of emergency (Table 5.22). 

 
Table 5.22: Descriptive statistics of expenditure and production from livestock 
Parameter Mean SE Mode  Min.  Max.  
Income from meat 25.95 13.345 0 0 2500 
Income from milk 86.08 18.644 0 0 2500 
Medical expenditure 26.71 3.808 0 0 500 

 
More than half of the population agreed that rearing of livestock increases 

the income either in the form of earnings or savings. Moreover most of the 

livestock product are used for self use or used for barter in exchange of other 

essential commodities. The most important use of livestock in the context of hills 
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is the indispensable supply of manure to the fields. The agriculture fields in the 

hilly region are largely dependent on animal dung for their nourishments. The 

proportion of perception of households for increase in income was 57%. However, 

43% favours that is increases for expenditure.  

 

The forest resources were also being used for agriculture. In general, all 

households used raw materials from forest for fodder and composting by collecting 

fallen twigs and leaves. The average quantity of fodder required was 72.86 kg and 

the average time spent for collection was 3.16 hours. The average grazing time was 

2.94 hours. It was observed that the grazing of livestock was practiced as a group 

activity and all cows gather at a common place before proceeding for grazing. This 

was mainly due to the lack of adequate labour force due to migration of family 

members. The villagers have to travel on an average of 2.46 km for the collection 

but it increases with more demand.  During the scarce months, feed deficiency was 

common. On an average 2.63 hours were spared on livestock caring. The livestock 

care includes feeding, bathing, cleaning of cattle sheds, cleaning of containers used 

for feeding purposes. The fodder collected from the forest or other areas was given 

directly without any processing in most of houses but a few was processing and 

chopped into small pieces by chopper for trouble-free feeding. During winter the 

tree fodder was mixed with the dry fodder (stored grass) due to scarcity and high 

preference by the livestock. Stall-feeding is largely confined to buffalo, crossbred 

cattle, and lacting animals. Small ruminants mainly feed on grasses from village 

common property resources, roadsides, and harvested fields (Table 5.23).  

 
Table 5.23: Descriptive statistics of various fodder and grazing related parameters 
Parameter Mean SE Min.  Max.  
Fodder required 72.86 1.884 0 160 
Frequency of fodder collection 0.03 0.011 0 2 
Time spent for fodder collection 3.16 0.058 0 6 
Time spent for grazing 2.94 0.066 0 6 
Time spent on livestock caring 2.63 0.047 0 5 
Distance travelled 2.76 0.071 1 6 

 
The fodder species available in the Garhwal and Kumaon region are shown 

in the Table 5.24 as per the preferences stated by the respective households. 
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Table 5.24: Fodder preferences in Uttarakhand  
a. Garhwal Region 
S. N. Fodder Species  S. N. Fodder Species  S. N. Fodder Species 
1 Bhimal 7 Phalihat 13 Dhudli  
2 Baken  8 Koiral  14 Guriyal  
3 Baanj  9 Kuniani  15 Timil 
4 Kharik 10 Putli 16 Satwoot  
5 Moru 11 Bhikul 17 Siras  
6 Subabul 12 Kadam 18 Aru 

 
b. Kumaon Region 
S. N. Fodder Species S. N. Fodder Species S. N. Fodder Species 
1 Bhimal 8 Moru 15 Padam  
2 Baanj 9 Kuiral 16 Kim  
3 Timla 10 Kharsu  17 Binalu 
4 Kharik 11 Payo 18 Gohra 
5 Khair 12 Bhikva  29 Seemal  
6 Phalihat 13 Koi 20 Soura  
7 Tilonge 14 Bindu 21 Govava 

 
The fodder collection method from forest was primiparity by cutting twigs 

as well as through collection from the ground (Table 5.25). This activity is mostly 

women centric. 

 
Table 5.25: Proportion of fodder collection methods from forest 
Methods of collection Collection from ground By cutting twigs Both 
Proportion (%) 0.3 0.3 99.4 

 
The fodder collection was routine activity. Majority of the households 

(97.8%) revealed that they visit the forest or agricultural land or both daily for 

fodder collection. Generally they preferably women go two times in a day for 

collection. During severe cold, alternate day collection was practiced (Table 5.26). 

 
Table 5.26: Proportion of fodder collection routine from forest 
Routine Daily Alternate days 
Proportion (%) 97.8 2.2 

 
The womenfolk were mostly involved in the collection of fodder and travel 

long distances. Sometimes children accompanied them. The time taken for the 

collection of fodder varies from 1 to more than 5 hours; however 44.9% of the 

population take 3 - 4 hours for collection (Table 5.27).  
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Table 5.27: Proportion of time spent for fodder collection in hours 
Time spent 1 - 2 2 - 3 3 - 4 4 - 5 More than 5 
Proportion (%)  6 15.5 44.9 24.1 9.5 

 
The time spent by household for collecting fodder and livestock grazing 

varies from one to more than five hours daily. It is mainly due to supervisory 

nature of grazing job. Buffaloes due to their massive body structure find difficulty 

in moving in narrow hilly paths and calves have the danger of moving far due to 

attack of wild animals. Therefore, they were not allowed for grazing. The goats 

were left for grazing in the nearby areas and not allowed to go far due to the danger 

of attack of wild animals (Table 5.28).  

 

Table 5.28: Proportion distribution of time spent on livestock grazing   
Time spent 1 - 2 2 - 3 3 - 4 4 - 5 More than 5 
Proportion (%)  1.6 8.2 24.1 38.6 27.5 

 
The distance travelled for the collection of fodder varies from 1 to more 

than 5 km. Thirty two per cent population travel 3-4 km for collection (Table 5.29).  

 
Table 5.29: Proportion of distance travelled (in Km) for fodder collection  
Distance travelled  1 - 2 2 - 3 3 - 4 4 - 5 More than 5 
Proportion (%)  14.6 31.6 32.3 10.4 11.1 

 
Livestock Care 

There was lack of awareness regarding the knowledge perception about the 

livestock disease. Most of the respondents (78.2%) were unable to tell about the 

type of livestock diseases. Even they were not able to detect the diseases, which 

were prone to livestock with the treatment measures. The lack of awareness was 

due to lack of extension give to the people of the hills.  

 

The veterinary doctors were consulted very rarely. It was generally for 

treatment against illness and for artificial insemination. Only 2.8% households 

reported for vaccination. Due to indigenous, they were best adapted to the hilly 

condition and seldom subject to pathogens. However, livestock suffers with feed 

deficiency syndromes due to lack and awareness of standard diet. 
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The non availability of veterinary doctors for livestock was reported by 

42.7% households. Further lack of awareness and transportation was consensually 

regarded reasons for effective livestock care by almost all. It was not possible for 

the villagers to take their livestock to the veterinary care centre due to in adequate 

infrastructure and in most of the cases the veterinary doctor visited personally to 

the livestock. Moreover traditional methods of treatment were more prevalent in 

case of minor ailments caused to the livestock and for these mostly locally 

available medicinal plants were used as medicines. Ninety two percent respondents 

reported that doctor availability was not the problem and 99.7% admitted that 

medicines for livestock were available for those most of cases. 99.1% was reported 

problem in transportation due to the remoteness and uneven terrain condition of the 

region. This impose problem for medical objectives of livestock (Table 5.30).  

 

Table 5.30: Proportion of reasons for non-availability of livestock medical facility  
Reasons Doctors Medicines Awareness Poverty Transport-

ation 
Non-
interest 

Yes  7.9 0.3 99.4 99.4 99.1 0.3 
No  92.1 99.7 0.6 0.6 0.6 99.7 

  
 The lactating animals are given utmost and special care in terms of nutritive 

feed. Eighty two percent household reported that they provide generally home 

made mineral mixture to the lactating animals though in less quantity.  

 

Influence of Livestock Rearing On Social Status of Household: 

Generally, household with large agricultural land have also had more livestock to 

supply manure to the fields. The income earned from livestock products directly in 

terms of money or barter enhance the financial conditions of the household and it 

acts as facilitator and instrumental for children education, though in a few cases as 

reported. Thus livestock is regarded as a symbol of social status. The households 

who do not rear livestock have low social values. The 70% households reported 

that rearing improves the living standard particularly nutrition point and 64% 

favours for instrumental role for education (Table 5.31). 
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Table 5.31: Proportional perception of household on family status with livestock 
rearing  

Options Improve living standard Instrumental for education Social status 
Yes  69.3 63.3 71.5 
No  30.7 36.7 28.5 

 
The discarded utensils or metallic drums were generally used for feeding 

the livestock. It was observed in some households that the utensils which are used 

for feeding livestock were unevenly cut and had sharp edges which very often hurt 

the livestock. Nearly 66% households have it for feeding to livestock. However for 

others, feeding takes place on permanent cemented erected structure or wooden 

structure with depressions.  

 

The awareness regarding forest quality in terms of degradation of forest 

productivity was considerate among the hilly population. This is primarily due to 

the notion that they understand the value of services derived from the forests for 

their sustainability. They realise the fact that the grazing time has increased as 

compared to the past due to illicit and unscientific felling or heavy lopping of trees 

through destructive method of fodder extraction from forest. Many respondents 

pointed out that without forest livestock rearing would be very difficult.  Table 

5.32 reports the perception of households with respect to forest condition, 

productivity etc. due to livestock dependency on the forests (Table 5.32). 

 
Table 5.32: Proportion of perception for forest status with livestock rearing  
Perception Degrade 

forest quality 
Degrade forest 
productivity 

Grazing time 
increased 

Rearing 
without forest 

Yes  51.3 58.9 76.9 56.0 
No  48.7 41.1 23.1 44.0 

 
It was noted that as high as 93.7% of the respondent told that there is no 

association with the rearing of livestock and health hazards. In general they 

reported that there is no threat to human health due to rearing. The rearing of 

livestock is regarded very sacred and is practised with full devotion in the hills.  

 

 The perception regarding simultaneously managing of livestock with other 

household work was reported by 65.8% of the respondents. That showed that 
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rearing of livestock does not affect their day to day life much. This may be either 

due to more work forces or low time intensive livestock rearing activities. 

 

It was observed that the women folk look after the fodder collection, 

cleaning of cattle beds, feeding of livestock while male counterpart was either 

engaged in cultivation or worked on daily wages. It was revealed that there were 

very fewer respondents who regarded livestock rearing to interfere with cooking 

(27.8%), care of children (29.7%), agricultural work (7.6%), social participation 

(15.5 %) and other household works (Table 5.33). 

 
Table 5.33: Proportion of problems for managing livestock with other household 

work 
 

Household work Options 
Cooking  Taking care 

of children 
Agricultural 
work 

Social  
participation 

Others  

Affects 27.8 29.7 7.6 15.5 6.3 
No affect 72.2 70.3 92.4 84.5 93.7 

 
Fodder Collection, Availability and Preferences: 

It was observed that the fodder collection and other related activities was women’s 

responsibility at a large and in some cases children accompany them. The fodder 

collection depends on the size of herds being reared and available man power with 

maximum collection of more than 100 kg in a day as observed during survey with 

mean of 53.38 kg per day from forest. The mean quantity of mineral mixture, 

choker, oil and salt were1.35, 0.78, 0.13 and 0.28 kg respectively on household 

basis and constitute a very small portion of the bulk feed. It was also revealed that 

during summer and rainy season the villagers collect grasses and tree fodder two 

times a day while during winter season only one time collection was practiced due 

to scarcity. During winter the tree fodder was mixed with the dry fodder (stored 

grass) due to high preference by the livestock. In fact, they store fodder near to 

their houses or near to cattle shed, if it is away from their houses (Table 5.34). 
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Table 5.34: Descriptive statistics of livestock feed derived from various sources (in 
kg) on household basis 

 

Parameters Mean SE Min. Max.  
Dry fodder 32.15 2.27 8 300 
Mineral mixture 1.35 0.06 0 18 
Green fodder 53.38 1.18 0 100 
Choker 0.778 0.03 0 3.5 
Oil 0.13 0.01 0 2 
Salt 0.282 0.08 0 0.8 

 
The collection of fodder comprises of small bundles called phula. The 

collection was ranges from private land to forests. Nearly 67% households reported 

that they collect fodder from their private lands. They frequently visited to 

grassland (62.7%) too for collections. 83.4% respondents reported that they collect 

fodder from forests while only 15.1% of the respondents buy fodder from the 

market during severe scarcity of fodder. They purchase generally grasses and 

straws. The fodder sources differ with season to season as the respondents prefer to 

collect fodder from the easily accessible area. As during rainy season there are 

plenty of grasses in the private lands and grasslands while during winter season 

forest i.e. tree leaves are the only resort of green fodder (Table 5.35). 

 
Table 5.35: Proportional distribution of sources of fodder  
Sources Forest  Grass Land Private Lands Crop Residue Purchased 
Yes  83.4 62.7 66.8 67.7 15.1 
No  16.6 37.3 32.6 32.2 84.9 

 
Negative and Positive Externality of Fodder Collection:  

The issue of sustainable availability of fodder supply was also discussed with the 

respondents. It was found that the respondents were aware of the problems of 

sustainability. They had given different weights to different problems of 

sustainability. The collection of fodder for commercial purposes was supported 

only by 16.1% of the respondents. Almost half of the respondents regarded 

uncontrolled grazing/over grazing as a reason for unsustainablity. Deforestation 

was revealed by 57.9% and casual approach and over exploitation by 74.4% and 

89.6% of the respondents, respectively (Table 5.36). 
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Table 5.36: Proportion distribution of problems for sustainable supply of fodder 
Problems for sustainability Yes  No  
Collection for sale 16.1 83.9 
Uncontrolled grazing/over grazing 50.3 49.7 
Deforestation  57.9 42.1 
Casual approach 74.4 45.6 
Over exploitation 89.6 10.4 

 
Use of forest fodder was associated with various attributes. 82.3% of 

respondents reported due to easy availability, 55.7 % due to free good, about 92 % 

due to traditional practice. Clean environment was told by 95.6% of the 

respondents, the availability of surplus labour and the palatability of forest fodder 

species was also reported by cent percent respondents (Table 5.367). 

 
Table 5.37: Proportion of reasons for using forest fodder  

Reason Options  
Easy 

availability  
Free 
goods 

Traditional 
practice 

Clean 
environment 

Surplus 
labour 

Palatable 

Yes  82.3 55.7 92.7 95.6 100 100 
No  17.7 44.3 7.3 4.4 0 0 

 
Valuation of Forest Feed 

The economic value of the forest feed was estimated by using contingent valuation 

technique which involves directly asking the respondent as to how much they are 

willing to pay for the livestock feed collected from forest. The payment vehicle 

was in term of rupees but in case the household respondent was not able to reveal 

the willingness of pay (WTP) in terms of rupees, they were enquired regarding the 

willingness to labour (WTL). Then the WTL was converted to WTP as per the 

wage rate fixed by the government (Rs 169/day). The options available to reveal 

their bids both in terms of money and in hours of labour (WTL) for various fodders 

derived from forests by them. These WTPs were for grasses and tree fodder 

available; for grasses available and tree fodder not available; for grasses not 

available and tree fodder available; and for grazing only. The summary of mean 

with SE of each WTP in Rupee and WTL in hours are reported for various fodder 

in Table 5.38. Most of the households were not willing to pay in both terms i.e. in 

rupee and for labor. This is mostly due to free availability of this fodder since 

generations as well as poor visualisation of contingent valuation methodology. 
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Table 5.38: Descriptive statistics of willingness to pay and willingness to labour 

parameters for various forest products 
 

Parameters Mean SE Min. Max. 
WTP rupees  against grasses and tree fodder  11.00 0.81 0 80 
WTP labour in hours against grasses and tree fodder  2.41 0.14 0 40 
WTP rupees against only grasses  6.67 0.53 0 50 
WTP labour in hours against only grasses  1.69 0.14 0 40 
WTP rupees against only tree fodder  6.18 0.56 0 70 
WTP labour in hours against only tree fodder  1.60 0.14 0 40 
WTP rupees against only grazing 7.52 0.75 0 80 
WTP labour in hours against only grazing 1.24 0.05 0 5 

 
Relationship analysis for WTP 

The different category for WTP for forest feed to the livestock was not related with 

total feed (derived from forest and other areas) and dry feed (mostly from 

agriculture fields) demand of livestock. The contribution of green fodder which 

derived from forest was significantly affecting WTP except tree fodder due to 

abundantly availability of tree crops. This willingness reflects resources choice and 

capability of payment against the fulfilment of feed requirements. The availability 

of fallow land to the household’s influencing WTP in varied manner. It is basically 

due to the heterogeneity in availability of fallow land besides the productivity of 

livestock feed. This heterogeneity was responsible for the differences in attitude to 

WTP. It governs resource optimization under available resource mix for payment. 

 

Table 5.39: Correlation matrix for WTP with other parameters 
WTP Type of 

house 
Land 

irrigated 
Land 

unirrigated 
Land 
fallow 

ACU Dry 
fodder 

Green 
fodder 

Mineral 
mixture 

WTP grasses and 
tree fodder  

0.145* 0.115* 0.128* 0.142* 0.104 0.018 0.227* 0.049 

WTP only grasses 0.055 0.033 0.013 0.042 0.033 0.034 0.129* 0.115* 
WTP only tree 
fodder 

0.011 0.078 0.025 0.144* 0.052 0.013 0.068 0.062 

WTP only grazing 0.010 0.222* 0.170* 0.326* 0.122 0.057 0.234* 0.007 
 
The result of regression analysis was very interesting and revolves around the 

extraction of fodder from forests, economic status and availability of farm lands. 

WTP for all four situations are elaborated below with different model statistics. 

WTP for grasses and tree fodder was related with dry and green fodder besides 
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economic status. That is more extraction and better economic status promotes the 

WTP, however, the apparent relation with fallow land was not explained. The 

relationship of mineral mixture with others for WTP for grasses and WTP for tree 

fodder was primiparity due to high quality of feed for milking livestock besides 

other heterogeneity causing responses, it seems. The more role of land for WTP 

against grazing was due to extraction of crops and thus income. 

 
WTP grasses and tree fodder  = 0.428 Green fodder + 8.118 Type of house + 

0.096 Dry fodder + 2.275 Land fallow 

Adj. R2 = 0.84;  SE = 17.375;  F = 412.393 (.000) 

WTP only grasses  = 0.251 Green fodder + 4.015 Type of house + 

0.047 Dry fodder + 1.995 Mineral mixture + 

0.225 Land unirrigated 

Adj. R2 = 0.76;                      SE = 14.560;                   F = 205.521 (.000) 

WTP only tree fodder  = 0.238 Green fodder + 2.749 Type of house + 

0.0548 Dry fodder + 1.46 Mineral mixture  

Adj. R2 = 0.72;                     SE = 15.296;                   F = 161.190 (.000) 

WTP only grazing  = 0.282 Green fodder + 2.653 Type of house + 

0.051 Dry fodder + 4.933 Land fallow + 1.21 

Land irrigated  

Adj. R2 = 0.65;                      SE = 17.702;                   F = 119.473 (.000) 

 

 Based on the information, the proportion of quantity received from farms, 

forests and markets on per adult cattle unit (ACU) basis was estimated for each 

forest types. In Uttarakhand, as per Forest Survey of India, seven types of forests 

are existing, however due to non availability of areas and inhabitation, three from 

Alpine region were merged and kept into Sub-Alpine and Alpine Forest type. 

Based on the data collected through the questionnaire, the ACU under each forest 

types were estimated. The table clearly showed that the ACU size is less for upper 

region than the lower altitude of the state (Table 5.40). Moreover the variation 

within the forest type was not much as evident by the value of SE. 
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Table 5.40: Number of adult cattle units’ distribution in different forest types 
Forest Types Mean SE LL  UL Min. Max. 
Himalayan Moist Temperate Forest 4.27 0.14 3.99 4.55 0 8.2 
Sub-Apine and Alpine Forest 4.22 0.25 3.72 4.73 1.3 6.1 
Sub-Tropical Pine Forest 5.20 0.23 4.74 5.66 1.0 11.1 
Tropical Dry Deciduous Forest 5.25 0.45 4.33 6.17 1.0 9.3 
Tropical Moist Deciduous Forest 5.27 0.35 4.56 5.98 1.0 11.7 

Lower Limit – LL; Upper Limit – UL; Min. – Minimum; Max. – Maximum; The symbols meaning 
remain same until specified. 

 
The proportional distribution of forest feed derived from different sources 

was reported in Table 5.41 under each forest types of the state. The ratio ranges 

between 33 to 35% for agriculture, 60 – 63% for forests and 3 – 4% from the 

markets within the hilly region. The tropical dry deciduous forest was not observed 

in hilly region (Table 5.41). However in the tropical dry deciduous forest, no 

fodder was extracted from forests due to abundantly availability of agriculture 

residue.  

 
Table 5.41: Proportional distribution of quantity of fodder under various sources to 

livestock in different forest types on adult cattle unit basis 
Forest Types Mean SE LL  UL Min. Max. 

Dry fodder from agriculture 
Himalayan Moist Temperate Forest 33.64 0.73 32.21 35.09 0 56.46 
Sub-Alpine and Alpine Forest 33.95 0.89 32.14 35.76 24.64 47.32 
Sub-Tropical Pine Forest 35.17 0.75 33.69 36.66 17.00 53.90 
Tropical Dry Deciduous Forest 96.07 0.69 94.66 97.49 84.00 99.56 
Tropical Moist Deciduous Forest 35.88 1.62 32.63 39.13 21.90 96.16 

Green fodder from forests 
Himalayan Moist Temperate Forest 62.54 0.86 60.84 64.23 0 80.24 
Sub-Alpine and Alpine Forest 63.13 0.88 61.34 64.91 48.67 72.00 
Sub-Tropical Pine Forest 62.11 0.78 60.56 63.66 41.79 79.71 
Tropical Dry Deciduous Forest 0.76 0.52 - 1.84 0 10.60 
Tropical Moist Deciduous Forest 60.34 1.64 57.03 63.66 0 73.56 

Minerals from market  
Himalayan Moist Temperate Forest 3.19 0.11 2.98 3.40 0 6.85 
Sub-Alpine and Alpine Forest 3.13 0.12 2.90 3.37 1.93 5.03 
Sub-Tropical Pine Forest 2.92 0.22 2.48 3.37 0.80 18.65 
Tropical Dry Deciduous Forest 3.91 0.35 3.19 4.64 0.55 7.51 
Tropical Moist Deciduous Forest 4.07 0.21 3.64 4.50 1.19 9.05 
Lower Limit – LL; Upper Limit – UL; Min. – Minimum; Max. - Maximum 
 
 Table 5.42 revealed the WTP including labor time value with respect to 

each forest types. It was ranges from Rs 55 – 62 against the grasses and tree fodder 
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from forests with low variation within themselves and between types (Table 5.42). 

The situation was more or less remains similar for each considered cases of WTP. 

 
Table 5.42: Willingness to pay against various fodder from forests in different 

forest types on household basis 
Forest Types Mean SE LL  UL Min. Max. 

Against grasses and tree fodder from forests 
Himalayan Moist Temperate Forest 52.45 2.32 47.86 57.04 0 109.50 
Sub-Alpine and Alpine Forest 54.55 3.47 57.51 71.59 20.00 114.50 
Sub-Tropical Pine Forest 61.18 2.88 55.45 66.91 0 143.38 
Tropical Dry Deciduous Forest 55.71 4.29 46.90 64.51 20.00 105.63 
Tropical Moist Deciduous Forest 59.33 4.41 62.45 80.18 0 175.63 

Against only grasses from forests 
Himalayan Moist Temperate Forest 36.29 1.84 32.65 39.93 0 83.38 
Sub-Alpine and Alpine Forest 48.21 2.88 42.37 54.05 15 83.38 
Sub-Tropical Pine Forest 38.87 2.36 34.18 43.56 0 134.50 
Tropical Dry Deciduous Forest 38.16 3.79 30.37 45.94 10 105.63 
Tropical Moist Deciduous Forest 46.29 4.62 37.00 55.57 0 166.75 

Against only tree fodder from forests 
Himalayan Moist Temperate Forest 34.05 1.88 30.33 37.77 0 83.38 
Sub-Alpine and Alpine Forest 48.21 2.88 42.37 54.05 15.00 83.38 
Sub-Tropical Pine Forest 35.08 2.04 31.02 39.13 0 84.50 
Tropical Dry Deciduous Forest 37.98 3.83 30.12 45.83 10.00 105.63 
Tropical Moist Deciduous Forest 42.68 4.87 32.89 52.48 0 144.50 

Against only grazing in forests 
Himalayan Moist Temperate Forest 25.38 1.59 22.24 28.52 0 83.38 
Sub-Alpine and Alpine Forest 32.01 2.22 27.49 36.53 10.00 52.25 
Sub-Tropical Pine Forest 46.93 3.32 40.34 53.52 0 143.38 
Tropical Dry Deciduous Forest 25.85 4.21 17.20 34.50 10.00 105.63 
Tropical Moist Deciduous Forest 39.01 4.51 29.93 48.08 0 124.50 
 

Based on the identification of villages, the proportion of quantity received 

from farms, forests and markets on per adult cattle unit (ACU) basis was estimated 

for each forest canopy classes i.e. density class. In Uttarakhand, as per Forest 

Survey of India, only three types of forest density classes were exist besides 

scrubs. These four category wise information were generated for ACU, WTP and 

proportion of feed from various sources. Based on the data collected through the 

questionnaire, the ACU under each forest classes were estimated. The table clearly 

showed that the ACU size was less for dense class probably due to most of the 

region laying on the upper region than the low density classes and even scrub 
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(Table 5.43). Moreover the variation within the forest density classes was not 

much as evident by the value of SE. 

 
Table 5.43: Number of adult cattle units distribution in various forest density 

classes 
 

Density class Mean SE LL  UL Min. Max. 
Very dense 3.91 0.37 3.14 4.66 1.5 7.1 
Moderate dense 4.72 0.19 4.35 5.09 1.0 11.7 
Open forest 4.86 0.24 4.39 5.33 0 10.1 
Scrubs 4.89 0.19 4.50 5.27 1.0 11.1 

 
 Table 5.44 revealed the proportional distribution of forest feed derived 

from different sources under each forest canopy classes. The ratio ranges between 

33 to 36% for agriculture, 49 – 63% for forests and 2 – 3% from the markets. The 

high proportion of agriculture from open and scrub, it self showed the importance 

of dense classes of forests for feed of livestock. The low contribution of forests for 

low density classes was probably due to less availability of forest fodder or less 

availability of green flushes i.e. foliages.  

 
Table 5.44: Proportional distribution of quantity of fodder under various sources to 

livestock in different forest density classes on adult cattle unit basis 
 

Density class Mean SE LL  UL Minimum Maximum 
Dry fodder from agriculture 

Very dense 33.57 1.46 30.54 36.60 18.57 48.21 
Moderate dense 34.05 0.82 32.43 35.67 18.35 96.17 
Open forest 46.04 3.26 39.53 52.56 0 99.56 
Scrubs 43.42 1.98 39.52 47.34 17.00 98.74 

Green fodder from forests 
Very dense 63.78 1.51 60.65 66.91 50.49 80.24 
Moderate dense 62.83 0.84 61.17 64.51 0 79.28 
Open forest 49.41 3.27 42.89 55.94 0 76.57 
Scrubs 53.53 1.98 49.59 57.46 0 79.71 

Minerals from market 
Very dense 2.64 0.25 2.12 3.17 1.08 6.36 
Moderate dense 3.11 0.17 2.77 3.45 0.80 17.39 
Open forest 3.03 0.16 2.71 3.34 0.80 17.39 
Scrubs 3.02 0.16 2.72 3.43 0 5.82 

  
 Table 5.45 revealed the WTP including labor time value with respect to 

each forest density classes. It was ranges from Rs 56 – 64 per households against 
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the grasses and tree fodder from forests with variation within themselves (Table 

5.45). The situation was more or less remains similar for each cases of WTP. 

 
Table 5.45: Willingness to pay against fodder from forests in various forest density 

classes on household basis 
 

Density class Mean SE LL  UL Min. Max. 
Against grasses and tree fodder from forests 

Very dense 56.11 5.80 44.05 68.16 0 104.50 
Moderate dense 64.08 2.57 58.98 69.18 0 175.63 
Open forest 56.91 3.39 50.14 63.68 0 161.75 
Scrubs 56.73 2.30 52.17 61.29 0 143.38 

Against only grasses from forests 
Very dense 34.63 4.73 24.80 44.46 0 78.38 
Moderate dense 39.41 1.98 35.49 43.32 0 134.50 
Open forest 40.82 3.22 34.40 47.25 0 166.75 
Scrubs 41.20 2.09 37.05 45.34 0 134.50 

Against only tree fodder from forests 
Very dense 36.10 4.42 26.91 45.28 0 78.38 
Moderate dense 39.19 2.25 34.72 43.65 0 144.50 
Open forest 35.15 2.61 29.94 40.35 0 93.38 
Scrubs 37.72 2.12 33.55 41.93 0 105.63 

Against only grazing from forests 
Very dense 29.23 4.81 19.22 39.24 0 78.38 
Moderate dense 40.70 2.60 35.55 45.86 0 143.38 
Open forest 30.71 3.23 24.26 37.15 0 124.50 
Scrubs 30.42 2.09 26.27 34.57 0 115.63 
 

The price of these livestock feed were obtained from different areas and 

then their mean was estimated. The price of various feed resources obtained from 

market and agricultural field is reported in Table 5.46 A. This was based on the 

data collected from various locations, where these commodities entered into 

market mechanism. However, the dry weight basis concept was also tried keeping 

in view of fibrous nature of the forest feed particularly herbs and foliages. The 

WTP for forest fodder which include grasses and tree fodder was estimated. The 

WTP based on CV approach on household basis, ACU basis and per kg basis was 

estimated for various related parameters (Table 5.46 B).  
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Table 5.46: Price of various feed resources  
A. Obtained from market and agriculture field (on per kg basis)   (In Rs.) 

Descriptive statistics Items 
Mean SE Min. Max. 

Mineral mixture 38.00 2.89 30.00 50.00 
Green fodder 4.80 0.70 2.00 7.00 
Choker (Husk and Bran) 9.77 0.53 8.00 13.00 
Salt 9.60 0.42 8.00 11.00 
Oilseeds and cake 48.00 6.27 30.00 70.00 
Straw dry fodder 4.40 2.61 3.00 6.00 
Dry fodder from forest (ratio of dry and green 
herb = 0.33) 

4.80 * 0.33 ≈ 1.60 

Forest fodder tree leaves equivalent to dry straw 
(ratio of dry and green biomass = 0.40;  
Miscellaneous basis) 

4.40 * 0.40 = 1.76 

 
B. Obtained from forests       (In Rs.) 

Descriptive Statistics Willingness to pay (WTP)  
Mean SE Min. Max. 

WTP per day per household  
WTP against grasses and tree fodder  59.33 1.49 0 175.63 
WTP against only grasses  40.03 1.28 0 166.75 
WTP against only tree fodder  37.60 1.27 0 144.50 
WTP against only grazing 34.04 1.44 0 143.38 
WTP per day per adult cattle unit basis 
WTP against grasses and tree fodder  15.58 0.68 0 69.67 
WTP against only grasses  10.63 0.51 0 65.00 
WTP against only tree fodder  10.27 0.56 0 72.25 
WTP against only grazing 8.83 0.50 0 65.00 
WTP per day per kg basis 
WTP against grasses and tree fodder  1.22 0.062 0 13.41 
WTP against only grasses  0.84 0.056 0 13.41 
WTP against only tree fodder  0.79 0.057 0 13.41 
WTP against only grazing 0.71 0.053 0 13.41 

 
Result of Indepth Study 

The result based on the indepth study is reported in this section. The indepth study 

was proposed keeping in view of the feed demand or requirements of various 

livestock i.e. cow, buffalo, ox, goat and sheep. Besides this, the feed intake of male 

buffaloes, calves and cow not calved was also estimated. Feed on per day basis 

was estimated for five prevalent forest types of Uttarakhand and reported in Table 

5.47 to 5.51 for Himalayan Moist Temperate Forest, Sub-Alpine and Alpine 

Forest, Sub-Tropical Pine Forest, Tropical Dry Deciduous Forest and Tropical 
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Moist Deciduous Forest, respectively for different livestock on per stock basis. 

This table also contains the proportion of livestock feed received from non forests, 

forests and markets for individual livestock types. The proportion follows similar 

trends for all forest types found in hilly region excluding Tropical Dry Deciduous 

Forest, which in general found in plain region of Uttarakhand state. 

  

Table 5.52 contains the quantity (in kg) of livestock feed obtained from 

different sources in Uttarakhand state for different stock. These are grain, crushed 

pulses, husk, gram, gur, oilseeds and cake, bran and salt from market; dry fodder 

and green fodder from non forests area and tree fodder, grasses and dry fodder 

from forests. The dry fodder from non forest was straw as well as dry grasses 

obtained mainly from agriculture farms, though not in sufficient quantity as 

revealed by respondents. The green fodder from forest include tree foliage and 

shrubs, however the dry fodder from forests contain the dried grasses. The 

proportion of feed quantity for different sources was also estimated and noted in 

Table 5.52. The proportion of forest feed was high in hilly region, however the 

agriculture i.e. non forest was more prevalent source of livestock feed in plain 

region of the state. However, the marketed commodity contribution was very low 

with the tune of 1 to 3% of total feed.  
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Table 5.47: Quantity (in kg) of livestock feed derived from various sources for rearing in and around adjoining areas of Himalayan 
moist temperate forests type 

(in kg) 
Himalayan moist temperate forests Items 

OX Cow Young 
cow 

Cow Not 
calved 

Male 
buffaloes 

Buffaloes Young 
buffaloes 

Goat Sheep ACU 

From market  
Grain 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Crushed pulses 0.20 0.80 0.00 0.20 0.00 1.44 0.00 0.01 0.00 0.50 
Husk 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 
Gram 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Gur 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Oilseed & cake 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 

Bran 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Salt & Others 0.05 0.05 0.00 0.01 0.00 0.06 0.00 0.02 0.00 0.03 

Sub total market 0.50 0.85 0.00 0.21 0.00 1.50 0.00 0.03 0.00 0.58 
From non forest 

Dry fodder 5.50 3.33 1.00 2.00 0.00 4.80 0.00 0.00 0.00 2.82 
Green fodder 4.50 6.25 1.00 6.00 0.00 20.80 1.00 0.00 0.00 7.25 

Sub total non forest 10.00 9.58 2.00 8.00 0.00 25.60 1.00 0.00 0.00 10.06 
From forests  

Tree fodder 7.70 7.60 2.30 11.35 0.00 6.16 2.80 4.25 8.60 5.89 
Grasses 8.20 6.24 1.00 4.50 0.00 8.40 2.00 2.65 3.25 5.05 

Dry fodder 1.03 0.00 0.00 0.00 0.00 2.32 0.00 0.00 0.00 0.69 
Sub total forest 16.93 13.84 3.30 15.85 0.00 16.88 4.80 6.90 11.85 11.63 

Total 27.43 27.28 5.39 24.39 0.00 41.98 5.80 6.93 11.85 22.27 
Proportion of forest 0.62 0.51 0.61 0.65 - 0.40 0.83 1.00 1.00 0.52 

Proportion of non forest 0.36 0.35 0.37 0.33 - 0.61 0.17 0.00 0.00 0.45 
Proportion of market  0.02 0.03 0.00 0.01 - 0.04 0.00 0.00 0.00 0.03 
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Table 5.48: Quantity (in kg) of livestock feed derived from various sources for rearing in and around adjoining areas of Sub-Alpine 
and Alpine forests type 

(in kg) 
Sub-Alpine and Alpine forests Items 

OX Cow Young 
cow 

Cow Not 
calved 

Male 
buffaloes 

Buffaloes Young 
buffaloes 

Goat Sheep ACU 

From market  
Grain 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.01 

Crushed pulses 0.07 0.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 
Husk 0.09 0.09 0.00 0.00 0.00 0.97 0.00 0.00 0.00 0.24 
Gram 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Gur 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Oilseed & cake 0.05 0.00 0.00 0.20 0.00 0.74 0.00 0.00 0.00 0.20 

Bran 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Salt & Others 0.07 0.05 0.00 0.10 0.00 0.03 0.00 0.02 0.00 0.04 

Sub Total Market 0.29 0.93 0.00 0.40 0.00 1.74 0.00 0.02 0.00 0.63 
From non forest 

Dry fodder 3.46 4.00 0.00 0.00 0.00 6.16 0.00 0.00 0.00 2.55 
Green fodder 6.18 7.03 2.16 6.50 0.00 2.81 2.16 2.39 0.00 3.83 

Sub Total non forest 9.64 11.03 2.16 6.50 0.00 8.97 2.16 2.39 0.00 6.38 
From forests  

Tree fodder 6.95 8.42 0.80 7.56 0.00 6.16 0.50 0.55 4.60 5.06 
Grasses 7.43 5.90 2.10 8.24 0.00 23.03 3.20 3.85 7.50 8.85 

Dry fodder 3.37 0.00 0.50 0.50 0.00 0.00 0.50 0.00 0.00 0.67 
Sub total forest 17.76 14.32 3.40 16.30 0.00 29.19 4.20 4.40 12.10 14.58 

Total 27.69 26.28 5.56 23.20 0.00 39.90 6.36 6.81 12.10 21.60 
Proportion of forest 0.64 0.54 0.61 0.70 - 0.73 0.66 0.65 1.00 0.68 

Proportion of non forest 0.35 0.42 0.39 0.28 - 0.22 0.34 0.35 0.00 0.30 
Proportion of market  0.01 0.04 0.00 0.02 - 0.04 0.00 0.00 0.00 0.03 
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Table 5.49: Quantity (in kg) of livestock feed derived from various sources for rearing in and around adjoining areas of Sub-Tropical 
Pine forests type 

(in kg) 
Sub-Tropical Pine forests Items 

OX Cow Young 
cow 

Cow Not 
calved 

Male 
buffaloes 

Buffaloes Young 
buffaloes 

Goat Sheep ACU 

From market  
Grain 0.11 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.03 

Crushed pulses 0.19 0.82 0.00 0.00 0.00 0.25 0.00 0.01 0.00 0.21 
Husk 0.07 0.01 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.08 
Gram 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Gur 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.01 
Oilseed & cake 0.06 0.05 0.00 0.20 0.00 0.34 0.00 0.00 0.00 0.12 

Bran 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Salt & Others 0.06 0.07 0.00 0.02 0.00 0.17 0.00 0.02 0.00 0.06 

Sub total market 0.48 0.95 0.00 0.22 0.00 1.10 0.00 0.03 0.00 0.50 
From non forest 

Dry fodder 5.47 4.71 1.18 6.60 0.00 6.82 0.50 0.50 0.00 4.17 
Green fodder 4.52 5.55 1.00 4.50 0.00 10.25 1.45 1.25 0.00 4.62 

Sub Total non forest 9.99 10.26 2.17 11.10 0.00 17.08 1.95 1.75 0.00 8.79 
From forests  

Tree fodder 7.71 11.42 1.85 9.50 0.00 8.00 1.85 2.85 1.00 6.36 
Grasses 8.23 8.47 0.92 6.50 0.00 14.63 1.59 1.59 6.00 7.10 

Dry fodder 1.03 0.37 0.26 0.00 0.00 1.06 0.86 0.86 2.80 0.57 
Sub total forest 16.98 20.27 3.03 16.00 0.00 23.69 4.30 5.30 9.80 14.03 

Total 27.45 31.48 5.21 27.32 0.00 41.86 6.25 7.08 9.80 23.32 
Proportion of forest 0.62 0.64 0.58 0.59 - 0.57 0.69 0.75 1.00 0.60 

Proportion of non forest 0.36 0.33 0.42 0.41 - 0.41 0.31 0.25 0.00 0.38 
Proportion of market  0.02 0.03 0.00 0.01 - 0.03 0.00 0.00 0.00 0.02 



 

116 
 

Table 5.50: Quantity (in kg) of livestock feed derived from various sources for rearing in and around adjoining areas of Tropical Dry 
Deciduous forests type 

(in kg) 
Tropical Dry Deciduous forests Items 

OX Cow Young 
cow 

Cow Not 
calved 

Male 
buffaloes 

Buffaloes Young 
buffaloes 

Goat Sheep ACU 

From market  
Grain 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.01 

Crushed pulses 0.16 1.05 0.00 0.00 0.69 1.67 0.00 0.00 0.00 0.71 
Husk 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Gram 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Gur 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Oilseed & cake 0.32 0.37 0.00 0.02 0.46 0.55 0.00 0.00 0.00 0.34 

Bran 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Salt & Others 0.01 0.06 0.00 0.01 0.05 0.07 0.00 0.00 0.00 0.04 

Sub total market 0.48 1.48 0.00 0.13 1.19 2.29 0.00 0.00 0.00 1.10 
From non forest 

Dry fodder 18.86 14.42 2.00 21.25 28.70 23.10 3.00 3.00 0.00 20.19 
Green fodder 13.56 13.46 3.57 4.60 15.84 21.10 3.57 3.57 0.00 13.43 

Sub total non forest 32.42 27.88 5.57 25.85 44.54 44.20 6.57 6.57 0.00 33.62 
From forests  

Tree fodder 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Grasses 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.50 0.00 0.02 

Dry fodder 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Sub total forest 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.50 0.00 0.02 

Total 32.90 29.37 6.07 25.98 45.73 46.49 6.57 7.07 0.00 34.74 
Proportion of forest 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.07 - 0.00 

Proportion of non forest 0.99 0.95 0.92 0.99 0.97 0.95 1.00 0.93 - 0.97 
Proportion of market  0.01 0.05 0.00 0.01 0.03 0.05 0.00 0.00 - 0.03 
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Table 5.51: Quantity (in kg) of livestock feed derived from various sources for rearing in and around adjoining areas of Tropical Moist 
Deciduous forests type 

(in kg) 
Tropical Moist Deciduous forests Items 

OX Cow Young 
cow 

Cow Not 
calved 

Male 
buffaloes 

Buffaloes Young 
buffaloes 

Goat Sheep ACU 

From market  
Grain 0.00 0.00 0.00 0.00 0.00 1.14 0.00 0.00 0.00 0.25 

Crushed pulses 0.00 0.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11 
Husk 0.10 0.38 0.00 0.00 0.00 0.91 0.00 0.00 0.00 0.27 
Gram 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Gur 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Oilseed & cake 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

Bran 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Salt & Others 0.10 0.08 0.00 0.01 0.00 0.08 0.00 0.01 0.00 0.05 

Sub total market 0.26 1.20 0.00 0.01 0.00 2.13 0.00 0.01 0.00 0.70 
From non forest 

Dry fodder 6.85 6.00 1.00 8.56 0.00 10.01 0.50 0.00 0.00 5.58 
Green fodder 6.33 4.13 1.50 1.50 0.00 10.92 1.25 0.00 0.00 4.40 

Sub Total non forest 13.18 10.13 2.50 10.06 0.00 20.93 1.75 0.00 0.00 9.98 
From forests  

Tree fodder 9.45 10.88 2.50 8.65 0.00 9.10 3.50 3.62 0.00 6.74 
Grasses 8.15 4.88 0.50 4.25 0.00 10.01 2.25 2.78 0.00 5.09 

Dry fodder 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Sub total forest 17.60 15.75 3.00 12.90 0.00 19.11 5.75 6.40 0.00 11.83 

Total 31.04 27.08 5.50 22.97 0.00 42.17 7.50 6.41 0.00 22.50 
Proportion of forest 0.57 0.58 0.55 0.56 - 0.45 0.77 1.00 - 0.53 

Proportion of non forest 0.42 0.37 0.45 0.44 - 0.50 0.23 0.00 - 0.44 
Proportion of market  0.01 0.04 0.00 0.00 - 0.05 0.00 0.00 - 0.03 
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Table 5.52: Total quantity (in kg) of livestock feed derived from various sources for rearing in Uttarakhand state  
(in kg) 

OX Cow Young cow Cow not calved Male buffaloes Items 
Hill Plain  State Hill Plain State Hill Plain  State Hill Plain  State Hill Plain State 

From market                               
Grain 0.03 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.10 0.04 0.00 0.00 0.00 

Crushed pulses 0.11 0.16 0.12 0.79 1.05 0.84 0.00 0.00 0.00 0.05 0.00 0.04 0.00 0.69 0.14 
Husk 0.09 0.00 0.07 0.12 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Gram 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Gur 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Oilseed & cake 0.08 0.32 0.13 0.01 0.37 0.08 0.00 0.00 0.00 0.10 0.02 0.08 0.00 0.46 0.09 

Bran 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Salt & Others 0.07 0.01 0.06 0.06 0.06 0.06 0.00 0.00 0.00 0.03 0.01 0.03 0.00 0.05 0.01 

Sub total market 0.38 0.48 0.40 0.98 1.48 1.08 0.00 0.00 0.00 0.21 0.13 0.19 0.00 1.19 0.24 
From non forest                               

Dry fodder 5.32 18.86 8.03 4.51 14.42 6.49 0.79 2.00 1.04 4.29 21.25 7.68 0.00 28.70 5.74 
Green fodder 5.38 13.56 7.02 5.74 13.46 7.28 1.41 3.57 1.85 4.63 4.60 4.62 0.00 15.84 3.17 

Sub total non forest 10.70 32.42 15.05 10.25 27.88 13.78 2.21 5.57 2.88 8.92 25.85 12.30 0.00 44.54 8.91 
From forest                               

Tree fodder 7.95 0.00 6.36 9.58 0.00 7.66 1.86 0.00 1.49 9.27 0.00 7.41 0.00 0.00 0.00 
Grasses 8.00 0.00 6.40 6.37 0.00 5.10 1.13 0.50 1.00 5.87 0.00 4.70 0.00 0.00 0.00 

Dry fodder 1.36 0.00 1.09 0.09 0.00 0.07 0.19 0.00 0.15 0.13 0.00 0.10 0.00 0.00 0.00 
Sub total forest 17.32 0.00 13.85 16.04 0.00 12.83 3.18 0.50 2.65 15.26 0.00 12.21 0.00 0.00 0.00 

Total 28.40 32.90 29.30 27.28 29.37 27.69 5.39 6.07 5.53 24.39 25.98 24.71 0.00 45.73 9.15 
Proportion of forest 0.61 0.00 0.47 0.59 0.00 0.46 0.59 0.08 0.48 0.63 0.00 0.49 - 0.00 0.00 

Proportion of non forest 0.38 0.99 0.51 0.38 0.95 0.50 0.41 0.92 0.52 0.37 0.99 0.50 - 0.97 0.97 
Proportion of market  0.01 0.01 0.01 0.04 0.05 0.04 0.00 0.00 0.00 0.01 0.01 0.01 - 0.03 0.03 

Cont.
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(in kg) 
Buffaloes Young buffaloes Goat Sheep ACU Items 

Hill Plain  State Hill Plain State Hill Plain  State Hill Plain  State Hill Plain State 

From Market                               
Grain 0.29 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.01 0.06 

Crushed pulses 0.42 1.67 0.67 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.24 0.71 0.33 
Husk 0.54 0.00 0.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.00 0.12 
Gram 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Gur 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Oilseed & cake 0.27 0.55 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.34 0.14 

Bran 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Salt & Others 0.09 0.07 0.08 0.00 0.00 0.00 0.02 0.00 0.01 0.00 0.00 0.00 0.05 0.04 0.04 

Sub total market 1.62 2.29 1.75 0.00 0.00 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.60 1.10 0.70 
From non forest                               

Dry fodder 6.95 23.10 10.18 0.25 3.00 0.80 0.13 3.00 0.70 0.00 0.00 0.00 3.78 20.19 7.06 
Green fodder 11.19 21.10 13.18 1.47 3.57 1.89 0.91 3.57 1.44 0.00 0.00 0.00 5.02 13.43 6.71 

Sub total non forest 18.14 44.20 23.35 1.72 6.57 2.69 1.04 6.57 2.14 0.00 0.00 0.00 8.80 33.62 13.77 
From forest                               

Tree fodder 7.36 0.00 5.88 2.16 0.00 1.73 2.82 0.00 2.25 3.55 0.00 2.84 6.01 0.00 4.81 
Grasses 14.02 0.00 11.21 2.26 0.00 1.81 2.72 0.50 2.27 4.19 0.00 3.35 6.52 0.02 5.22 

Dry fodder 0.84 0.00 0.68 0.34 0.00 0.27 0.22 0.00 0.17 0.70 0.00 0.56 0.48 0.00 0.39 
Sub total forest 22.22 0.00 17.77 4.76 0.00 3.81 5.75 0.50 4.70 8.44 0.00 6.75 13.02 0.02 10.42 

Total 41.98 46.49 42.88 6.48 6.57 6.50 6.81 7.07 6.86 8.44 0.00 6.75 22.42 34.74 24.89 
Proportion of forest 0.53 0.00 0.41 0.74 0.00 0.59 0.84 0.07 0.69 1.00 - 1.00 0.58 0.00 0.42 

Proportion of non forest 0.43 0.95 0.54 0.26 1.00 0.41 0.15 0.93 0.31 0.00 - 0.00 0.39 0.97 0.55 
Proportion of market  0.04 0.05 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.03 0.03 0.03 
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Value Analysis for Livestock Feed Derived from various Sources 

Table 5.53 contains the price of different livestock feed stuffs with daily intake 

price for each commodity received from different sources on adult cattle unit basis. 

The total value in rupee terms for an ACU ranges from Rs 95 to 100 per day. The 

forestry sector contribution ranges from 32 to 51% and non forestry contribution 

ranges from 30 to 48% in hilly region i.e. forest dominant region. For the Tropical 

Dry Deciduous forest, the contribution of agriculture was 78% and rest lies with 

market share. This table also contains the value of livestock feed under different 

sources for hilly and plain region together with whole state. The contribution of 

forests for hilly region was 40%, for non forests 41% with market share of 18%. 

The value share for state was 27% for of forests, 54% for non forests and 20% for 

market (Table 5.53).  

 

 Table 5.54 contains the districtwise livestock population in Uttarakhand, 

under various livestock categories based on the livestock census 2003. This was 

used to estimate Adult Cattle Units for the state. The total number of ACU in state 

was 4278877.3 and its distribution in various districts is reported in the table 5.54. 

 

The quantity consumed (in kg) by total livestock for Uttarakhand in a year 

was estimated and reported in Table 5.55. This table contains information on 

quantity consumed by one ACU per day. The average quantity consumed per day 

by the one ACU was 22.41 kg with 13.01 kg from forests, 8.8 kg from non forests 

areas and 0.6 kg from market for the hilly region. This situation differs for the 

plain region. In plain, average quantity consumed per day by the one ACU was 

34.74 kg with 0.02 kg from forests, 33.62 kg from non forests area primarily from 

agriculture field and 1.1 kg from market. The high value of fodder quantity for 

plain region was due to low or non availability of goat and sheep, which consume 

less than the cows and other large livestock. The proportion of feed quantity 

consumed was 58% from forests, 39% from non forests and 3% from markets for 

hilly region. However, for plain region, the contribution of fodder for livestock 

feed from forests was nil and 97% from non forests area with 3% from markets 

(Table 5.55).  
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Table 5.56 and 5.57 contains the proportion of value in terms of rupees for 

two different scenarios. The first is based on contingent valuation and second is 

based on dry matter basis (ratio = 0.40). The proportion of feed value in rupee 

terms from different sources for hilly, plain and whole state was estimated. For 

hilly region the proportion of forest was 40%, non forests 41% and from market, it 

was 18% for the scenario 1. The proportion of forest was zero for plain region and 

non forests contribute 78% and rest of 22% from market for the scenario I. For 

state, the contribution of forests was 26% and 54% contributions from non forests 

areas (Table 5.56). In scenario 2, the situation was not much different. The ratio 

was 42% for forest and 40% for non forests in hilly region, however for states, it 

becomes 27% and 53%, respectively (Table 5.57). The value of quantity derived 

from forest was Rs 4816 crore in scenario 1 and Rs 5213 crore for the whole state. 
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Table 5.53: Price (in Rs.) of livestock feed on per day basis for a adult cattle unit (ACU) derived from various sources for rearing in 
Uttarakhand State                     (in Rs.) 

Items 

Price 
per 
unit 

Himalayan 
Moist 

Temperate 
forests 

Sub-Alpine 
and Alpine 

forests 

Sub-
Tropical 

Pine 
forests 

Tropical 
Dry 

Deciduous 
forests 

Tropical 
Moist 

Deciduous 
forests 

Hill Plain State 
(Overall) 

From market                  
Grain 38.00 0.00 0.56 1.02 0.56 9.61 2.80 0.56 2.35 

Crushed pulses 38.00 19.09 4.90 7.92 26.85 4.22 9.03 26.85 12.60 
Husk 9.77 0.17 2.39 0.73 0.00 2.68 1.49 0.00 1.20 
Gram 38.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 

Gur 38.00 0.00 0.00 0.24 0.00 0.00 0.06 0.00 0.05 
Oilseed & cake 48.00 1.23 9.73 5.86 16.24 0.49 4.33 16.24 6.71 

Bran 38.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Salt & Others 9.60 0.30 0.41 0.58 0.35 0.46 0.44 0.35 0.42 

Sub total market 257.37 20.78 18.00 16.36 44.00 17.46 18.15 44.00 23.32 
From non forests                   

Dry fodder 4.4 12.39 11.23 18.36 88.82 24.56 16.63 88.82 31.07 
Green fodder 4.8 34.79 18.38 22.17 64.48 21.12 24.12 64.48 32.19 

Sub total non forests 9.20 47.18 29.61 40.54 153.29 45.68 40.75 153.29 63.26 
From forest                   

Tree fodder 1.22 7.18 6.18 7.76 0.00 8.22 7.33 0.00 5.87 
Grasses 4.80 24.25 42.47 34.06 0.11 24.42 31.30 0.11 25.06 

Dry fodder 1.60 1.11 1.07 0.92 0.00 0.00 0.77 0.00 0.62 
Sub total forest 7.20 32.54 49.72 42.74 0.11 32.64 39.41 0.11 31.55 

Total 273.77 100.50 97.33 99.63 197.40 95.78 98.31 197.40 118.13 
Proportion of forest 0.03 0.32 0.51 0.43 0.00 0.34 0.40 0.00 0.27 

Proportion of non forests 0.03 0.47 0.30 0.41 0.78 0.48 0.41 0.78 0.54 
Proportion of market 0.94 0.21 0.18 0.16 0.22 0.18 0.18 0.22 0.20 
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Table 5.54: District wise livestock population in Uttarakhand 
(in Numbers) 

S. 
N. 

District Cattle Buffalo Sheep Goat Equine Swine Other 
animals 

Total   
animals 

ACU 

1 Almora 237743 109728 4890 171732 916 771 646 526426 429727.35 
2 Bageshwar 121121 42250 19983 81105 322 72 1405 266258 201123.3 
3 Nainital 170583 123106 178 63207 2728 1176 1102 362080 366437.35 
4 Pithoragarh 240748 86877 32804 145173 1043 151 1343 508139 399282.15 
5 Champawat 99637 37621 58 48492 982 605 212 187607 163801.05 

6 Dehradun 187908 71685 22176 116672 2571 7273 1494 409779 319233.3 

7 Pauri 357553 66372 33963 150575 1210 980 2746 613399 487866.2 
8 Tehri 123160 115050 14811 101981 1443 2065 3621 362131 317401 
9 Uttarkashi 106827 38690 101268 95593 1489 480 4818 349165 199504.5 
10 Chamoli 188455 55153 45651 78162 1246 374 3774 372815 293773.45 
11 Rudraprayag 102428 37222 15636 39726 469 130 1212 196823 167867.15 

Total Hilly Region 1936163 783754 291418 1092418 14419 14077 22373 4154622 3346017 
12 Haridwar 128068 268535 2270 21265 1675 15989 102 437904 537152.35 
13 U.S. Nagar 123951 175905 2157 44514 1327 2646 303 350803 395708.1 

Total Plain Region 252019 444440 4427 65779 3002 18635 405 788707 932860.5 

Total 2188182 1228194 295845 1158197 17421 32712 22778 4943329 4278877.3 
Source: Livestock Census 2003 
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 Table 5.55: Quantity consumed (in kg) by total livestock of Uttarakhand in a year 
(in kg) 

Per day quantity 
consumed by one 
ACU 

Per day quantity consumed 
by all ACU of Uttarakhand 
state  

Per year quantity consumed 
by all ACU of Uttarakhand 
state  

Items 

Hill Plain Hill Plain Hill Plain 

Per year total 
quantity consumed 
by all ACU in state   

From market               
Grain 0.0736 0.0148 246308.913 13820.15556 89902753.34 5044356.778 94947110.12 

Crushed pulses 0.2378 0.7065 795536.375 659047.7951 290370776.8 240552445.2 530923222 

Husk 0.1529 0.0000 511730.179 0 186781515.3 0 186781515.3 

Gram 0.0001 0.0000 167.680207 0 61203.27555 0 61203.27555 

Gur 0.0016 0.0000 5230.555 0 1909152.574 0 1909152.574 

Oilseed & cake 0.0901 0.3383 301545.018 315557.6422 110063931.5 115178539.4 225242470.9 

Bran 0.0000 0.0000 0 0 0 0 0 

Salt & Others 0.0456 0.0366 152584.145 34098.57723 55693212.89 12445980.69 68139193.58 

Sub total market 0.6016 1.0961 2013102.86 1022524.17 734782545.7 373221322.1 1108003868 

From non forests 
Dry fodder 3.7804 20.1861 12649201.1 18830830.25 4616958410 6873253042 11490211452 

Green fodder 5.0243 13.4323 16811549.3 12530480.66 6136215506 4573625440 10709840946 

Sub total non forests 8.8047 33.6184 29460750.5 31361310.91 10753173916 11446878482 22200052398 

From forest               

Tree fodder 6.0121 0.0000 20116727.9 0 7342605669 0 7342605669 

Grasses 6.5212 0.0222 21820067.9 20730.23333 7964324767 7566535.167 7971891303 

Dry fodder 0.4837 0.0000 1618467.28 0 590740556.2 0 590740556.2 

Sub total forest 13.0170 0.0222 43555263 20730.23333 15897670992 7566535.167 15905237527 

Total 22.4234 34.7368 75029116.3 32404565.31 27385627454 11827666339 39213293793 

Proportion of forest   0.58 0.0006 0.58 0.0006 0.40 

Proportion of non forests   0.39 0.9678 0.39 0.9678 0.57 

Proportion of market   0.03 0.0315 0.03 0.0315 0.03 
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Table 5.56: Value in rupee for annual quantity consumed by total livestock of Uttarakhand based on Scenario 1 
(in Rs.) 

Per day value 
(Rs) for  a 
ACU 

Per day value (Rs) for all 
ACU of Uttarakhand state  

Per year value (Rs) for all ACU of 
Uttarakhand state  

Items Price 
per 
unit 

Hill Plain Hill Plain Hill Plain 

Annual total 
value for the 
state   

From market                 
Grain 38 2.8 0.56 9368847.04 522401.88 3419629169.60 190676686.20 3610305855.80 

Crushed pulses 38 9.03 26.85 30214531.70 25047304.43 11028304071.96 9142266115.13 20170570187.09 
Husk 9.77 1.49 0 4985565.03 0.00 1819731236.68 0.00 1819731236.68 
Gram 38 0 0 0.00 0.00 0.00 0.00 0.00 

Gur 38 0.06 0 200761.01 0.00 73277767.92 0.00 73277767.92 
Oilseed & cake 48 4.33 16.24 14488252.74 15149654.52 5288212251.56 5529623899.80 10817836151.36 

Bran 38 0 0 0.00 0.00 0.00 0.00 0.00 
Salt & Others 9.6 0.44 0.35 1472247.39 326501.18 537370298.08 119172928.88 656543226.96 

Sub total market  18.15 44 60730204.92 41045862.00 22166524795.80 14981739630.00 37148264425.80 
From non forests 

Dry fodder 4.4 16.63 88.82 55644259.38 82856669.61 20310154675.16 30242684407.65 50552839082.81 
Green fodder 4.8 24.12 64.48 80705925.22 60150845.04 29457662703.84 21955058439.60 51412721143.44 

Sub total non forests  40.75 153.29 136350184.60 143007514.65 49767817379.00 52197742847.25 101965560226.25 
From forest                 

Tree fodder 1.22 7.33 0 24526303.14 0.00 8952100647.56 0.00 8952100647.56 
Grasses 4.8 31.3 0.11 104730325.84 102614.66 38226568931.60 37454349.08 38264023280.68 

Dry fodder 1.6 0.77 0 2576432.94 0.00 940398021.64 0.00 940398021.64 
Sub total forest  39.40 0.11 131833061.92 102614.66 48119067600.80 37454349.08 48156521949.88 

Total  98.30 197.40 328913451.44 184155991.31 120053409775.60 67216936826.33 187270346601.93 
Proportion of forest   0.40 0.00 0.40 0.00 0.40 0.00 0.26 

Proportion of non forests   0.41 0.78 0.41 0.78 0.41 0.78 0.54 
Proportion of market   0.18 0.22 0.18 0.22 0.18 0.22 0.20 
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Table 5.57: Value in rupee for annual quantity consumed by total livestock of Uttarakhand for Scenario 2 

(in Rs.) 
Per day value 
(Rs) for a ACU 

Per day value (Rs) for all 
ACU of Uttarakhand state  

Per year value (Rs) for all ACU of 
Uttarakhand state  

Items 

Price 
per 
unit Hill Plain Hill Plain Hill Plain 

Annual total 
value for the 
state  

From market                 
Grain 38 2.8 0.56 9368847.04 522401.88 3419629169.60 190676686.20 3610305855.80 

Crushed pulses 38 9.03 26.85 30214531.70 25047304.43 11028304071.96 9142266115.13 20170570187.09 
Husk 9.77 1.49 0 4985565.03 0.00 1819731236.68 0.00 1819731236.68 
Gram 38 0 0 0.00 0.00 0.00 0.00 0.00 

Gur 38 0.06 0 200761.01 0.00 73277767.92 0.00 73277767.92 
Oilseed & cake 48 4.33 16.24 14488252.74 15149654.52 5288212251.56 5529623899.80 10817836151.36 

Bran 38 0 0 0.00 0.00 0.00 0.00 0.00 
Salt & Others 9.6 0.44 0.35 1472247.39 326501.18 537370298.08 119172928.88 656543226.96 

Sub total market  18.15 44 60730204.92 41045862.00 22166524795.80 14981739630.00 37148264425.80 
From non forests 

Dry fodder 4.4 16.63 88.82 55644259.38 82856669.61 20310154675.16 30242684407.65 50552839082.81 
Green fodder 4.8 24.12 64.48 80705925.22 60150845.04 29457662703.84 21955058439.60 51412721143.44 

Sub total non forests   40.75 153.29 136350184.60 143007514.65 49767817379.00 52197742847.25 101965560226.25 
From forest                 

Tree fodder 1.76 10.58 0 35400857.74 0.00 12921313076.56 0.00 12921313076.56 
Grasses 4.8 31.3 0.11 104730325.84 102614.66 38226568931.60 37454349.08 38264023280.68 

Dry fodder 1.6 0.77 0 2576432.94 0.00 940398021.64 0.00 940398021.64 
Sub total forest  42.65 0.11 142707616.52 102614.66 52088280029.80 37454349.08 52125734378.88 

Total  101.55 197.40 339788006.04 184155991.31 124022622204.60 67216936826.33 191239559030.93 
Proportion of forest   0.42 0.00 0.42 0.00 0.42 0.00 0.27 

Proportion of non forests   0.40 0.78 0.40 0.78 0.40 0.78 0.53 
Proportion of market   0.18 0.22 0.18 0.22 0.18 0.22 0.19 
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Extrapolation of Value Analysis for Livestock Feed Derived from various 

Sources for country 

Table 5.58 contains the state wise livestock population of country, under various 

livestock categories based on the livestock census 2003. This was used to estimate 

Adult Cattle Units for the country. The total number of ACU in India was 

364522700 with forest dependent share of 6015725. 

 

Livestock distribution for forest dependency in country was generalized 

based on the assumptions that population is uniformly distributed in the state. 

Therefore the proportion of forest area with geographical area was used as criterion 

for livestock population dependent on forests areas (Table 5.59). This ratio was 

multiplied with respective state livestock population for estimation of forest 

dependent livestock population. Therefore, the remaining population was 

considered as not dependent on forests (Table 5.59). 

 

Based on the population estimated for forest dependent and others, the 

annual quantity consumed (in kg) was extrapolation for total livestock feed of 

country as per findings of the study (Table 5.60). Based on that, it was observed 

that the contribution of forests for livestock feed was nearly 9% with 88% share 

from other than forests area in the country. This also reflects that only 3% feed for 

livestock was bought from markets in the country (Table 5.60).  

 

Table 5.61 contains the proportion of value in terms of rupees of shares of 

livestock feed derived from different sources in the country on annual basis. The 

proportion of forest was only 4% with 74% from other areas in the country in 

monetary terms. Rest 22% was for the feed bought from market in the country.    
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Table 5.58: State wise livestock population in India         (in 00, Numbers) 
 

State/UT Cattle Buffaloes Sheep Goats Pigs Horses Mules Donkeys Camel Yaks Mithun Total ACU 
A. Pradesh 9300 10630 21376 6277 570 9 0.25 33 0.11 0 0 48195 29520.81 
Aru. Pradesh  458 11 19 231 330 7 0 0 0 9 192 1257 769.5 
Assam  8440 678 170 2987 1543 12 0 0 0 0 0 13830 10174 
Bihar 10729 5743 382 9490 672 117 4 23 1 0 0 27161 21070.1 
Chhattisgarh  8882 1598 121 2336 552 4 0.05 0.36 0 0 0 13493 11734.76 
Goa 76 37 0.07 11 87 0 0 0.02 0 0 0 211 146.2305 
Gujarat 7424 7140 2062 4541 351 18 1 65 53 0 0 21655 19314.1 
Haryana 1540 6035 633 460 120 25 14 8 50 0 0 8885 10871.45 
H. Pradesh  2236 774 926 1125 3 18 24 9 0.14 2 0.2 5117 3758.44 
J&K 3084 1039 3411 2055 2 172 40 24 2 47 24 9900 5771.7 
Jharkhand  7659 1343 680 5031 1108 5 0.1 0.2 0.03 0 0 15826 10701.68 
Karnataka 9539 3991 7256 4484 312 14 0.07 25 0.04 0 0 25621 17372.41 
Kerala 2122 65 4 1213 76 0.48 0.09 0 0 0 0 3481 2414.02 
M. Pradesh  18913 7575 546 8142 358 32 4 39 8 0 0 35617 31715.4 
Maharashtra 16303 6145 3094 10684 439 40 1 57 0.32 0 0 36763 27751.37 
Manipur  418 77 6 33 415 2 0 0 0 0 20 971 623.6 
Meghalaya  767 18 18 327 419 2 0 0 0 0 0 1551 910.6 
Mizoram  36 6 1 17 218 2 0 0 0 0 2 282 84.4 
Nagaland  451 34 4 175 644 1 0.01 0 0 0 40 1349 666.46 
Orissa 13903 1394 1620 5803 662 0.38 0 9 0 0 0 23391 17216.13 
Punjab 2039 5995 220 278 29 29 9 5 3 0 0 8607 11156.55 
Rajasthan 10854 10414 10054 16809 338 25 3 143 498 0 0 49138 31224.15 
Sikkim 159 2 6 124 38 2 0 0 0 7 0 338 196.2 
Tamil Nadu 9141 1658 5593 8177 321 25 0 26 0.03 0 0 24941 13792.68 
Tripura (H) 759 14 3 472 209 0 0 0 0 0 0 1457 882.6 
UP 18551 22914 1437 12941 2284 154 52 182 16 0 0 58531 55825.3 
Uttarakand  2188 1228 296 1158 33 17 22 1 0 0.35 0 4943 4293.4 
West Bengal 18913 1086 1525 18774 1301 18 0 0.48 0 0 0 41617 23800.48 
A & Nicobar 64 16 0 64 52 0 0 0 0 0 0 196 105.4 
Chandigarh 6 23 0.03 1 0.29 0.48 0 0.05 0 0 0 31 41.228 
D&NH 50 4 0.05 21 3 0.01 0 0 0.02 0 0 78 59.6375 
Daman Diu 4 1 0.12 4 0.49 0.01 0 0 0.01 0 0 10 6.2115 
Delhi 92 231 3 17 28 1 1 1 0.08 0 0 374 448.78 
Lakshadweep 4 0 0 47 0 0 0 0 0 0 0 51 11.05 
Pondicherry 78 4 3 48 1 0.08 0 0.02 0 0 0 134 91.9 

Total  185182 97923 61469.27 124357 13518.78 752.44 175.57 651.13 631.78 65.35 278.2 485005 364522.7 
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Table 5.59: State wise geographical and forest area (in ha) and livestock population distribution in different states of India 
  

State/UT Geo. Area (GA) Forest Cover (FC) ACU Proportion of GA to FC Animal dependent on forests Animal dependent on other area 
A. Pradesh 275069 45102 29520.81 0.164 4840.41 24680.40 
Aru. Pradesh  83743 67353 769.5 0.804 618.90 150.60 
Assam  78438 27692 10174 0.353 3591.86 6582.14 
Bihar 94163 6804 21070.1 0.072 1522.48 19547.62 
Chhattisgarh  135191 55870 11734.76 0.413 4849.59 6885.17 
Goa 3702 2151 146.2305 0.581 84.97 61.27 
Gujarat 196022 14620 19314.1 0.075 1440.51 17873.59 
Haryana 44212 1594 10871.45 0.036 391.95 10479.50 
H. Pradesh  55673 14668 3758.44 0.263 990.23 2768.21 
J&K 222236 22686 5771.7 0.102 589.18 5182.52 
Jharkhand  79714 22894 10701.68 0.287 3073.54 7628.14 
Karnataka 191791 36190 17372.41 0.189 3278.09 14094.32 
Kerala 38863 17324 2414.02 0.446 1076.10 1337.92 
M. Pradesh  308245 77700 31715.4 0.252 7994.57 23720.83 
Maharashtra 307713 50650 27751.37 0.165 4567.92 23183.45 
Manipur  22327 17280 623.6 0.774 482.64 140.96 
Meghalaya  22429 17321 910.6 0.772 703.22 207.38 
Mizoram  21081 19240 84.4 0.913 77.03 7.37 
Nagaland  16579 13464 666.46 0.812 541.24 125.22 
Orissa 155707 48855 17216.13 0.314 5401.77 11814.36 
Punjab 50362 1664 11156.55 0.033 368.62 10787.93 
Rajasthan 342239 16036 31224.15 0.047 1463.04 29761.11 
Sikkim 7096 3357 196.2 0.473 92.82 103.38 
Tamil Nadu 130058 23338 13792.68 0.179 2475.00 11317.68 
Tripura (H) 10486 8073 882.6 0.770 679.50 203.10 
UP 240928 14341 55825.3 0.060 3322.95 52502.35 
Uttarakand  53483 24495 4293.4 0.458 1966.36 2327.04 
West Bengal 88752 12994 23800.48 0.146 3484.58 20315.90 
A & Nicobar 8249 6662 105.4 0.808 85.12 20.28 
Chandigarh 114 17 41.228 0.149 6.15 35.08 
D&NH 491 211 59.6375 0.430 25.63 34.01 
Daman & Diu 112 6 6.2115 0.054 0.33 5.88 
Delhi 1483 177 448.78 0.119 53.56 395.22 
Lakshadweep 32 26 11.05 0.813 8.98 2.07 
Pondicherry 480 44 91.9 0.092 8.42 83.48 
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Table 5.60: Quantity consumed (in kg) by total livestock of India in a year 

(in kg) 
Per day quantity consumed by 
all ACU of India 

Per year quantity consumed by all 
ACU of India  

Items 
  

Forest area Non forest area Forest area Non forest area 

Per year total quantity 
consumed by all ACU 
in India  

From market       
Grain 6774575.74 5123624.97 2472720145.28 1870123114.73 4342843260.00 

Crushed pulses 21880740.54 244332542.21 7986470298.77 89181377906.67 97167848205.44 
Husk 14074825.03 0.00 5137311134.25 0.00 5137311134.25 
Gram 4611.94 0.00 1683358.59 0.00 1683358.59 

Gur 143863.21 0.00 52510071.77 0.00 52510071.77 
Oilseed & cake 8293810.95 116988481.74 3027240998.22 42700795834.72 45728036832.94 

Bran 0.00 0.00 0.00 0.00 0.00 
Salt & Others 4196733.41 12641559.72 1531807696.17 4614169297.63 6145976993.80 

Sub total market 55369160.83 379086208.64 20209743703.05 138366466153.75 158576209856.80 
From non forests           

Dry fodder 347908526.44 6981260937.06 126986612149.12 2548160242025.46 2675146854174.58 
Green fodder 462391363.59 4645496452.12 168772847711.70 1695606205022.51 1864379052734.21 

Sub total non forests  810299890.03 11626757389.17 295759459860.82 4243766447047.96 4539525906908.79 
From forest           

Tree fodder 553298273.84 0.00 201953869952.84 0.00 201953869952.84 
Grasses 600147596.77 7685437.46 219053872819.26 2805184672.09 221859057491.35 

Dry fodder 44514950.79 0.00 16247957038.72 0.00 16247957038.72 
Sub total forest 1197960821.40 7685437.46 437255699810.82 2805184672.09 440060884482.91 

Total 2063629872.26 12013529035.27 753224903374.69 4384938097873.80 5138163001248.49 
Proportion of forest 0.58 0.00 0.58 0.00 0.09 

Proportion of non forests 0.39 0.97 0.39 0.97 0.88 
Proportion of market 0.03 0.03 0.03 0.03 0.03 
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Table 5.61: Value in rupee for annual quantity consumed by total livestock of India based on Scenario 1 
(in Rs.) 

Per day value (Rs) for all 
ACU of India 

Per year value (Rs) for all ACU of 
India 

Items 
  

Forest area 
Non forest 
area Forest area Non forest area 

Annual total value 
for India (Overall) 
  

From market       
Grain 257684397.3 193673023.9 94054805032.02 70690653736.64 164745458768.66 

Crushed pulses 831032181.4 9285929808 303326746228.26 3389364380051.40 3692691126279.67 
Husk 137124911.4 0 50050592677.75 0.00 50050592677.75 
Gram 0 0 0.00 0.00 0.00 

Gur 5521808.515 0 2015460107.83 0.00 2015460107.83 
Oilseed & cake 398490514.5 5616517694 145449037781.66 2050028958362.56 2195477996144.22 

Bran 0 0 0.00 0.00 0.00 
Salt & Others 40493262.44 121045640 14780040790.75 44181658585.40 58961699376.15 

Sub total market 1670347076 15217166166 609676682618.27 5554265650736.00 6163942333354.27 
From non forests           

Dry fodder 1530461260 30717924975 558618359886.60 11212042615872.10 11770660975758.70 
Green fodder 2219767023 22300065327 810214963347.26 8139523844533.12 8949738807880.38 

Sub total non forests  3750228283 53017990302 1368833323233.86 19351566460405.20 20720399783639.10 
From forest           

Tree fodder 442664982.6 0 161572718644.29 0.00 161572718644.29 
Grasses 2880543442 38042915.42 1051398356250.80 13885664126.84 1065284020377.64 

Dry fodder 70863209.27 0 25865071383.81 0.00 25865071383.81 
Sub total forest 3394071634 38042915.42 1238836146278.89 13885664126.84 1252721810405.73 

Total 8814646992 68273199384 3217346152131.03 24919717775268.00 28137063927399.10 
Proportion of forest 0.385049071 0.000557216 0.39 0.00 0.04 

Proportion of non forests 0.425454166 0.776556405 0.43 0.78 0.74 
Proportion of market 0.189496763 0.222886379 0.19 0.22 0.22 
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Valuation of NWFP: The NWFP data were collected from the office of State 

Forest Department Moreover; it is also part of questionnaire, for household survey. 

However, villagers were not reporting information in this regards.  Data from two 

states (Uttarakhand and Uttar Pradesh) were obtained. For Uttarakhand – data was 

received for year 2003-04; 2004-05; 2005-06; 2006-07; 2007-08 and for Uttar 

Pradesh data was received for year 2003-04; 2004-05; 2005-06; 2006-07; 2007-08. 

The details of revenue earned by the department are given in Figure. 
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Revenue from NWFP in Uttarakhand (In Lakh Rs.)
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 Figure 5.1: NWFP revenues at a glance in U.P. and Uttarakhand 
 
 
 
 
 



 

133 
 

Table 5.62: Sales of NWFP’s in Uttar Pradesh 
Financial 
Year 

Items Unit Quantity Sale Price 
(Rs./Unit) 

Sale Value 
(In Lakh Rs.) 

1 2 3 4 6 5 

Bamboo 
Tendu Patta 
Medicinal 
Herbs 
Others 

Score 
St. Bag 
Qtl 
- 

79113 
465334 
1586 
- 

47.12 
797.38 
433.80 
- 
 

37.28 
3710.48 
6.88 
30.32 

2003-2004 

Total - - - 3784.96 
Bamboo 
Tendu Patta 
Medicinal 
Herbs 
Others 

Score 
St. Bag 
Qtl 
- 

134164 
275488 
2199 
- 

46.04 
749.52 
682.13 
- 

61.77 
2064.85 
15.00 
 
49.76 

2004-2005 

Total - - - 2191.38 
Bamboo 
Tendu Patta 
Medicinal 
Herbs 
Others 

Score 
St. Bag 
Qtl 
- 

194139 
414503 
3569 
- 

32.39 
757.13 
490.05 
- 

62.89 
3138.34 
17.49 
 
70.56 

2005-06 

Total    3289.28 
Bamboo 
Tendu Patta 
Medicinal 
Herbs 
Others 

Score 
St. Bag 
Qtl 
- 

66767 
330193 
2163 
- 

14.18 
1036.72 
542.76 
- 

9.89 
3423.19 
11.74 
 
37.32 

2006-07 

Total    4382.14 
Bamboo 
Tendu Patta 
Medicinal 
Herbs 
Others 

Score 
St. Bag 
Qtl 
- 

84498 
314318 
3211 
- 

65.45 
1297.48 
645.59 
- 

55.30 
4078.21 
20.73 
 
172.14 

2007-08 

Total    4326.38 
Bamboo 
Tendu Patta 
Medicinal 
Herbs 
Others 

Score 
St. Bag 
Qtl 
- 

93360 
149494 
1822 
- 

61.26 
1301.15 
621.29 
- 

57.20 
1945.15 
11.32 
 
221.00 

2008-09 
(Upto 
Feb.09) 

Total    2234.67 
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Table 5.63: Year wise administrative cost for NWFP in Uttar Pradesh(Rs. In Lakh) 
Operating Cost Production Overheads Financial 

Year 
Species 

Cutting/ 
Collection 

Transportation Depo Handling 
Insurance/ Fire 
Protection 

Establishment Repairs Others 

2003 - 04 Bamboo 
Tendu Patta 
Medicinal 
Herbs 
 

9.07 
2029.37 
 
5.90 

24.75 
115.57 
 
0.29 

3.12 
- 
 
1.03 

 
 
2285.16 

 
 
103.35 

 
 
274.95 

2004 - 05 Bamboo 
Tendu Patta 
Medicinal 
Herbs 
 

13.68 
2114.15 
 
11.53 
 

55.31 
125.98 
 
0.80 

11.03 
- 
 
1.12 

 
 
2310.12 

 
 
95.35 

 
 
225.67 

2005 - 06 Bamboo 
Tendu Patta 
Medicinal 
Herbs 
 

1.22 
1192.77 
 
15.75 

5.47 
78.40 
 
0.92 

0.43 
- 
 
1.04 

 
 
2355.50 

 
 
88.65 

 
 
201.99 

2006 - 07 Bamboo 
Tendu Patta 
Medicinal 
Herbs 
 

7.09 
1324.56 
 
12.78 

8.07 
85.09 
 
0.75 

0.81 
- 
 
0.85 

 
 
2539.67 

 
 
91.84 

 
 
205.99 

Source: Uttarakhand Forest Co-operation   
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Table 5.64: Species wise NWFP’s quantity (in Quintals), rate (per Quintal) and amount (in Rs.) in Uttarakhand  

2003-04 2004-05 2005 – 06 2006 - 07 2007 – 08 Species 
Quantity Rate  Amount Quantity Rate  Amount Quantity Rate  Amount Quantity Rate  Amount Quantity Rate  Amount 

Parmelia perlata@ >wyk 798.26 2905.35 2319224 8146.59 5918.41 48214856 12785.60 6048.60 77334925 14942.32 5607.70 83792034 11433.50 5820.64 66550342 
Coleus barbatus* iRFkj pwj  80.00 4500.00 360000 67.3 4500.00 302850    6.88 948.55 6526 6.87 949.93 6526 
Uraria picta* i`"Bi.khZ 109.50 667.12 73050             
Cinnamonum tamala# rstiRrk 284.63 1552.40 441860 1210.91 1991.58 2411627 583.37 2011.69 1173560 516.50 2222.13 1147728 621.77 2530.33 1573283 
Cinnamonum tamala#rstiRrk iapkax       706.18 2072.76 1463739       
Emblica officinalis#Vkaoyk 0.56 1150.00 644 52.13 1691.94 88201 0.72 1055.56 760 5.98 2191.47 13105 10.99 2305.82 25341 
Bergenia ligulata* Ikk"kk.k Hksn    65.94 1799.32 118647 63.00 2192.49 138127 24.34 1360.23 33108 17.15 1260.64 21620 
Sapindus mukorossi# jhBk    459.22 1476.89     1.60 3100.00 4960 1.60 3100.00 4960 
Coleanthus subtilis ekSl xzkl 472.81 867.96 410380 2738.23 1909.94 5229863 4179.17 1803.89 7538781 2230.29 1842.73 4109819 2242.46 1995.83 4475574 
Acacia concinna@ f'kdkdkbZ    21.40 1430.00 30602          
Asparagus racemosus# Lrkoj 0.02 15500.0 310 6.19 1970.44 12197 2.12 1264.62 2681 0.71 600.00 426 20.71 1152.78 23874 
Urginea indica# ou I;kt    6.56 1400.15 9185   4933       
Purearia tuberose$ fcnkjh dUn    1.42 1283.80 1823    0.88 1250.00 1100    
Cuscuta reflexa# vkdk'kc sy 0.09 1666.67 150 0.26 1903.85 495          
Dioscorea bullbifera#fojkgh dUn    0.62 862.90 535       0.88 1250.00 1100 
Achyranthes aspera# VIikekxZ    5.22 272.99 1425 0.86 274.42 236       
Thymus serpyllum%ou vtokbZu    0.68 1350.00 918          
Spilanthes acmella*vdjdjk iapkax     0.27 1481.48 400          
Ocimum sanctum# Rkqylh    0.66 584.85 386 0.04 2500.00 100       
Coriaria nepalensis+ xaxsj.k       4.30 150.23 646       
Ajuga bracteosa* uhyd.Bh    0.03 3400.00 102          
Solanum nigrum# Edks;    0.08 1437.50 115          
Bacopa monneiri* ty uhe    0.02 1000.00 20          
Withania somnifera* v'oxa/kk    0.11 2863.64 315 0.00 5000.00 20       
Thalictrum foliolosum# Eehjh xkWB    1.30 3087.69 4014          
Phyllanthus urinaria# HkqbZ vkaoyk    0.04 750.00 30          
Juglans regia+ Nnka'kk    58.80 9585.54 563630 132.22 14990.7 1982074 114.67 13780.7 1580238 114.67 13780.7 1580238 
Aconitum balfourii* ehBk    1.00 10150.0 10150          
Indigofera astragalina* Ldhuk 5.28 407.20 2150             
Melia azedarach% cdSu 4.25 317.65 1350             
Delphinium denudatum* FuoZlh 4.23 898.35 3800 11.31 992.40 11224    8.67 700.35 6072 8.67 700.35 6072 
Callicarpa macrophylla% 
fiz;axqnkuk 

0.30 1666.67 500             

Boerhavia diffusa* iquokZewy 1.22 1762.30 2150             
Paederia foetida% xa/kilk.khZ 0.83 939.76 780             
Eclipta prostrate# Hk`axjkt 0.62 806.45 500             
Hemidesmus indicus* vUuewy 68.00 61.74 4198             
Shorea robusta%Lkky dh Nky    0.19 3842.11 730          
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Valeriana wallichii* Rkxj    1.68 4051.79 6807          
Commiphora mukul# Xkqxy    18.95 6458.68 122392          
Solanum surattense* dVsyk    55.24 255.29 14102          
Indigofera linifolia* Lduk    5.40 399.63 2158          
Celastrus paniculata# Ekydaxuh    0.13 2830.77 368          
Helicteres isora#ejksM+ Qyh    34.20 290.88 9948          
Hygrophilla auriculata# dkduk'k    0.02 600.00 12          
Leptadinia reticulate% thoUrh    4.32 2100.23 9073          
Ellettaria cardamomum#cM+h 
byk;ph 

   0.20 12000.0 2400          

Prunus ceraseidesInterne= dPpk eSnk    0.04 1750.00 70          
Rubia codifolia# eaftB    0.03 2000.00 60          
Dioscorea deloidea* xsBh    0.03 700.00 21          
Catunaregam spinosa# eSuQy    0.04 2450.00 98          
Picrorhiza kurrooa* dqVdh    0.90 16408.9 14768          
Terminalia chebula# gjM+    3.86 611.40 2360          
Pinus roxburghii#phM+ QjkZVk       798.55 876.99 700317 259.50 572.67 148608 346.56 720.23 249602 
Ficus roxburghii+ Frehy       0.09 600.00 54       
Solanum villosum# Ekdks; 0.81 556.79 451             
Ainsliaea aptera* dMw iapkax 36.70 410.05 15049 245.78 269.44 66223 138.97 225.01 31269 96.10 31.28 3006 83.31 401.55 33453 
Saussurea costus* dqV    7.83 4100.00 32103 3.05 6000.00 18300       
Terminalia arjuna# vtqZuNky    65.79 439.41 28909 5.47 444.24 2430       
Side cordiafolia# [kjsVh oyk    15.32 391.32 5995 0.29 224.14 65       
Teramnus labialis# Ekali.khZ    21.80 563.39 12282          
Porana ciliateInternet lQsn csy    249.89 407.14 101739 60.15 371.79 22363 66.94 679.67 45497 34.66 651.13 22568 
Ventilago cayculata+dkyhcsy    63.61 588.82 37455    24.26 779.14 18902 20.31 792.96 16105 
Dasmodicuna gangeticumInternt 
Lkkyi.khZ 

6.31 427.89 2700 6.83 485.94 3319          

Plumbago zeylamica & fp=dewy    3.32 849.70 2821 14.25 1000.00 14250    9.76 900.00 8784 
Acoraus calamus* Op 0.49 2448.98 1200 0.24 2358.33 566 16.33 3718.74 60727       
Pinus roxburghi% phM+ xqfy;k    1171.42 3593.88 4209938 1909.49 1285.49 2454638 411.04 1242.38 51066 660.024 1489.66 983530 
Cymbopogan flexuosus*yseu xzkl 
rsy 

   0.14 33735.7 4723          

Adiantum capillus-veneris*Galjkt 3.83 2475.20 9480 10.89 2370.52 25815 14.30 3850.70 55065 2.79 3000.00 8370 2.97 2818.18 8370 
Murraya koengii# dM+h iRrk    12.67 464.09 5880 50.71 823.57 41763 41.41 801.52 33191 41.41 801.52 33191 
Hedychium spicatum#diwj dpjh    10.76 1019.42 10969 46.55 1178.73 54870 22.46 784.46 17619 15.39 558.87 8601 
Aegle marmelos#Csy    165.64 305.57 50615 16.98 293.23 4979 18.02 655.38 11810 18.08 655.38 11810 
Moringa oleofera#Lgtu Nky    2.08 392.79 817 0.06 5016.67 301       
Moringa oleofera#      lgtu Nky       0.03 5866.67 176       
Justicia adhatoda# Ckkalk    16.39 471.45 7727 5.23 153.15 801       
Mucuna prurisens* Dksap    0.40 392.50 157          
Prunus paddum%Iknedk"B    144.72 694.93 100570 352.86 698.68 246537 117.70 640.15 75346 173.48 718.63 124668 
Pingomia pinnata# djUt    0.04 2550.00 102 0.34 2182.35 742       
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Tinospora cordifolia# fxyks; 19.30 904.15 17450 160.70 662.70 106496 4.60 581.74 2676       
Curcuma aromatica* ou gYnh    0.21 919.05 193 0.12 1500.00 180 21.14 815.00 17229 19.92 803.66 16009 
Allium sativum%Ylqfu;k    0.03 1266.67 38          
Boerhaavia diffusa#  iquZok    0.17 1164.71 198          
Pistacia integerrima#dkdM+ flaxh    0.14 6900.00 966          
Terminalia bellirica# cgsM+k    42.78 300.58 12859 1.61 488.20 786       
Ceissampels paereiraInternet i.kZcsy    30.76 150.00 4614 1.19 200.00 238       
Bombax ceiba#lsey ds Qwy    3.16 962.97 3043    14.35 410.03 5884 14.35 410.03 5884 
Lichean iRFkj Qwy    2.55 908.63 2317          
Coriandrum sativum& /kfu;k    0.31 1729.03 536          
Cassia fistulaVeyrkl       7.49 392.79 2942       
Pyracantha crenulataWikipedia 
fxUnkMw 

      1.42 250.70 356       

Woodflordia fruticosa /kk;iq"i        2.16 1455.09 3143       
dqlsM+k    0.47 900.00 423          
Mallotus philippensis#Jksg.kh    0.47 395.74 186    4.80 4500.00 21600 4.80 4500.00 21600 
Rheum australe# [ksUnphuh    0.52 3382.69 1759          
Moringa oleifera# Lkstuk       0.25 200.00 50       
Lagerstroemia parisflora 
?kksM+hiRrk 

      4.42 175.11 774       

Butea monosperma# <kad ds Qwy    0.73 504.11 368          
Stevia rebaudianaInter. e/kqdjh       0.01 1300.00 13       
Andrographis paniculata*dkyes?k       0.04 2592.50 1037       
Azadirachta indica% Uhe iRrk    21.95 250.02 5488 25.11 306.85 7705       
Swertia chirayita# Fpjk;rk       0.05 2500.00 125       
Abroma augusta# mYVdEcy       18.17 150.03 2726       
Abutilon indicum# Vfrcyk       0.83 301.20 250       
Delonix regia xksYM esgj cht       0.05 1060.00 53       
Valeriana wallichii* Lkesok tM       1.69 5894.08 9961       
Vitex negundo# Lkekyw iapkax       0.19 400.00 76       
Skimmia laureolaInternetdsnkj iRrh          0.15 1053.33 158    
fgokbZtM+          0.45 988.89 445    
Polygonatum verticilletvum*egkeSnk                
Desmodium cephalotes+HkV~Vk ?kk;          6.99 250.07 1748    
xqtZ csy          3.80 1000.00 3800 3.80 1000.00 3800 
Trichosanthes bracteata% bUnzh;.kh           0.14 7942.86 1112 0.14 7942.86 1112 
T.bracteata% (Bark) bUnzh;.kh fNydk          0.11 481.82 53 0.10 530.00 53 
Valeriana* Lkksekok    0.72 2270.83 1635    0.32 4921.88 1575    
Brachiaria ramose ejjk ?kkl             6.99 250.07 1748 
Jotropha curcas% tSVªkQk             0.66 350.00 231 
Urania picta# Ik`"Bi.khZ             45.23 900.00 40707 
Milita auriculata% xkSt csy             13.36 700.00 9352 
Total 1898.04  3667376 15462.8  62727040 22111.06  93415133 18983.80  91629110 16009.34  75876319 
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Chapter - 6 
 
 
 
 
 
 
 
 
 
 

Conclusions and Policy 
Implications 
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In a system of national accounts (SNA), sector specific production and income 

data help to provide aggregate estimates which fit into the double entry system of 

accounting i.e. aggregate demand equals aggregate supply of the sector in an economy. 

Therefore, with respect to flows of production specific to a year, from the production 

side,  

 Gross Domestic Product = Gross Domestic Production - Intermediate Use 

and, from the expenditure side, 

Gross Domestic Product = Private Consumption Expenditure + Public 
Consumption Expenditure + Gross Investment + 
Exports - Imports  

 
FAO, recommended that National Accounting System (NAS) should be based 

on interaction of following principle ways of forest with the economies. These are 

Forest as a source of  

� renewable, used as a production input by industries; 

� tangible non-timber products consumed by households; 

� less tangible amenities consumed directly by households; 

� environmental services that benefit other sectors;Forest as a  

� disposal site and as a sink;and, Forest management as an  

� activity involving the use of both variable inputs and fixed factors. 

 

However, the sector, “Forestry and Logging” in the SNA in India does not capture 

fully the contribution made by forests to incomes, livelihoods and human well-being. 

These contributions are reflected partly in the role played by collections of fuel wood 

and non-timber forest products in augmenting rural incomes and livelihoods. This 

affects the share of forestry sector in double entry system both ways. As the planning 

and financial allocation is done most of the times in quid pro quo manner, this 

adversely affects the budget allocation to the forestry sector. Therefore there is need to 

account all the contributions of the sector. However, the consensus at the international 

level lies around the fact that "Complete accounting of forest related economic benefits 

may turn out to be impossible in any single country”. Therefore, attempt should be laid 

for those goods and services, which can be quantified such as forest feed to livestock, 

fertilizers to farms, NWFP’s etc. 

 

In the present study attempt were made to quantify the forest derived fodder as 

livestock feed in weight and price terms. The basic idea was to provide ratio and rates 
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for adjustment of share into SNA. While it may not fulfill all requirements of double 

entry based systems of accounting, however may throw light on economy-environment 

relationships and provide policy guidelines.  

 

Based on the analysis, average proportion of feed quantity consumed from 

various sources was 58% from forests, 39% from agriculture and 3% from markets for 

hilly region or forest dependent community. However, for plain region, the contribution 

of fodder for livestock feed from forests was nil with 97% from agriculture with 3% 

from markets.  In terms of price, it varies from 40-41% for forest; 40-41% for non 

forests and 18% from market.  

 

Based on the livestock census data, 2003 and other statistics, it was extrapolated 

to country level. In totality, the forests contribute for 9% share; 88% from non forests 

and 3% from markets annually for livestock feed in weight. The share in monetary 

terms on annual basis was 4% from forest; 74% from non forests and 22% from 

markets in the country. It is quite huge and may reflect the value of India’s forests for 

livestock feed.  

 

The extrapolated result suffers with some systematic scientific approach and 

biased upward. However, it may contribute towards accounting of this commodity to 

respective sector and may provide inputs to policy planners and opportunity for 

conservation and management of forests, therefore human well being and improved 

livestock caring. 
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Chapter - 7 
 
 
 
 

 
 
 
 

Future Prospects 
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India is predominantly an agriculture country with approximately 80% rural 

population. Agriculture and livestock sectors are backbone of rural economy and 

provide subsistence means of livelihood to them. The contribution of livestock to 

income and employment generation is quite significant and second after the crop 

production. They provide raw material for value added products to industry and act as a 

storehouse of capital and an insurance against crop failure for the poor. Their 

developmental role in the mixed farming systems transcends direct economic benefits. 

 

Traditionally, the rural populations depend on livestock for drought power and 

manure to crop cultivation besides many other products such as meat, milk etc. 

However, the productivity of cattle milk, beef and pork production is low and about 

half of the world average. This leads to considerable scope for productivity 

improvement. Adequate provision of feed besides improved breed is essential for better 

livestock production. Its scarcity has been one of the major limiting factors for it in 

country. 

 

The livestock feed with less than 18% fiber content is classified as concentrates 

and include cereal grains, oil cakes and their by products. The concentrates are rich in 

energy. The roughages as feed include pasture herbage, crop residue and tree crops. 

Fodder under roughages are available at various sources - public forest, agricultural 

residue, shrub land, pasture and grazing land, terrace risers and private fodder trees. 

Generally livestock reared by village people depends for feed on crop by-products, 

grasses from roadsides and other marginal lands. Crop residue is commonly used as 

feed but the use of concentrate is rather limited. The availability of grains and other 

concentrates for feeding is not proper in view of the demand for human population and 

the high price of cereals.  

 

However, for people living in and around the forests, tree fodder, grasses etc 

from forests constitute major share of livestock feed. The feed deficiency is due to 

heavy population pressure, the quantitative and qualitative deterioration in common 

grazing lands and forests; and the lack of adoption of fodder production technologies.  

 

Therefore, feed scarcity should be addressed for roughage and concentrate. The 

productivity of roughage may be enhanced by improving the conditions of common 

property resources (CPRs) i.e. forests and grazing lands by providing suitable measures 



 

143 
 

i.e. conservation and management to these resources. This may serve as tool for 

livestock productivity enhancement atleast for the poor, who can not afford the 

technological based improved feed as majority of them rear indigenous stocks. These 

measures with other technological interventions for feed production will facilitate the 

better off population. 

 

This can be addressed through making suitable policy for resource creation, 

management and conservation for CPRs, which requires good amount of money. This 

allocation can not be done without knowing the contributions in totality at country and 

state level. Therefore, countrywide and statewide valuation of these resources is 

essential keeping in view of diversity between and within the states. This will provide 

information not only for better resource management but may also provide inputs for 

future yield prediction of feed resources from these public properties. This will further 

facilitate the policy planners to suggest the quantity of improved and concentrate feed 

to livestock for increasing the overall productivity at one side and conservation of 

forests and other land uses at other side. Therefore, the study of effective resource 

distribution for roughage and concentrated feed, market potential and improvement in 

production opportunities in livestock sector should be studied individually and in 

combination at local, regional and country level to understand the logic or choices of 

shift within themselves besides the valuation of feed from various land uses. 
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Annexure - I 
 
 
Itemwise Quantity of Fodder Composition (kg) from different sources at different 

time of a day to various livestock 
 
Sourcewise Fodder 
 

Source Type of Fodder 

Green Grass 
Herb 

Dry Grass 
From Forests 

Tree Leaves 
Green Grass 

Herb 
Tree Leaves 

From Non Forests Areas 

Crop residue 
 
 
Daily Fodder Schedule 

Time of the day 

Morning Forenoon Afternoon Evening/Night 
 
 
 
Based on Personal Communication of Mr Attar Singh, A Pahari from Jaunsar, 
Dehradun for Livestock Fodder Management at Higher Elevation 
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a.   Milking Cow – Stall fed 
Time of the day 

Period Source 
Type of 
Fodder Morning ForenoonAfternoon Evening/Night

Total  
Source 

Total 
Grand 
Total 

Proportion 

Green Grass 2 3 2 3 10 

Herb - 2 - - 2 

Dry Grass - - - - 0 
F

ro
m

 F
o

re
st

s 

Tree Leaves - - 1 - 1 

13 0.65 

Green Grass - - - - 0 

Herb 2 2 2 - 6 

Tree Leaves - - - 1 1 

M
id

 O
ct

o
b

er
 -

 N
o

ve
m

b
er

 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue - - - - 0 

7 

20 

0.35 

Green Grass - - - - 0 

Herb - - - - 0 

Dry Grass 2 4 3 4 13 

F
ro

m
 F

o
re

st
s 

Tree Leaves - 2 - - 2 

15 0.71 

Green Grass - - - - 0 

Herb - - - - 0 

Tree Leaves - 3 - - 3 

D
ec

em
b

er
 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 3 - - - 3 

6 

21 

0.29 

Green Grass - - - - 0 

Herb 2 2 2 - 6 

Dry Grass 1 3 - 2 6 

F
ro

m
 F

o
re

st
s 

Tree Leaves - - - - 0 

12 0.57 

Green Grass - - - - 0 

Herb 2 2 - 2 6 

Tree Leaves - - 1 - 1 

Ja
n

u
ar

y 
- 

M
ar

ch
 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue - - 2 - 2 

9 

21 

0.43 

Green Grass 2 - 2 - 4 

Herb - - - - 0 

Dry Grass 1 3 2 2 8 

F
ro

m
 F

o
re

st
s 

Tree Leaves - 1 - - 1 

13 0.62 

Green Grass 1 - - - 1 

Herb 1 1 1 - 3 

Tree Leaves - - 1 - 1 

A
p

ri
l -

 J
u

n
e 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue - 2 1 - 3 

8 

21 

0.38 

Green Grass 2 2 - 2 6 

Herb 2 2 - 2 6 

Dry Grass - - - - 0 

F
ro

m
 F

o
re

st
s 

Tree Leaves - 2 - - 2 

14 0.67 

Green Grass - - - - 0 

Herb - - - - 0 

Tree Leaves - - 1 - 1 Ju
ly

 -
 M

id
 O

ct
o

b
er

 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue - - 4 2 6 

7 

21 

0.33 

     Proportion of Forest Contribution 0.64 

     Proportion of Non Forests Contribution 0.36 
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b.   Milking Cow – Stall fed and Grazing 
Time of the day 

Period Source Type of Fodder 
MorningForenoon Afternoon Evening/Night

Total  
Source 
Total 

Grand 
Total 

Proportion 

Green Grass 2 - 3.5 3 8.5 

Herb 2 - 2 1 5 

Dry Grass - - - - 0 
F

ro
m

 F
o

re
st

s 

Tree Leaves - - - - 0 

13.5 0.63 

Green Grass 1 - - 2 3 

Herb 2 - - 1 3 

Tree Leaves - - - 1 1 

M
id

 O
ct

o
b

er
 -

 N
o

ve
m

b
er

 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue - - - 1 1 

8 

21.
5 

0.37 

Green Grass 1 - - 2 3 

Herb 1 - - 1 2 

Dry Grass 1 - 2 - 3 

F
ro

m
 F

o
re

st
s 

Tree Leaves 1 - - 2 3 

11 0.61 

Green Grass - - - - 0 

Herb - - - - 0 

Tree Leaves 2 - - 1 3 

D
ec

em
b

er
 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 2 - - 2 4 

7 

18 

0.39 

Green Grass - - - 1 1 

Herb - - - - 0 

Dry Grass 2 3 3 3 11 

F
ro

m
 F

o
re

st
s 

Tree Leaves 1 - - - 1 

13 0.65 

Green Grass - - - 1 1 

Herb 2 - - 1 3 

Tree Leaves - 1 - - 1 

Ja
n

u
ar

y 
- 

M
ar

ch
 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 1 - - 1 2 

7 

20 

0.35 

Green Grass 1 - 2 1 4 

Herb 1 - - 1 2 

Dry Grass 2 - 1 2 5 

F
ro

m
 F

o
re

st
s 

Tree Leaves - - - 1 1 

12 0.63 

Green Grass 1 - - - 1 

Herb 1 - - - 1 

Tree Leaves - - - 1 1 

A
p

ri
l -

 J
u

n
e 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 2 - - 2 4 

7 

19 

0.37 

Green Grass 1 - 6 2 9 

Herb - - 2 - 2 

Dry Grass - - 2 - 2 

F
ro

m
 F

o
re

st
s 

Tree Leaves 1 - - - 1 

14 0.74 

Green Grass - - - - 0 

Herb - - - - 0 

Tree Leaves 2 - - 1 3 Ju
ly

 -
 M

id
 O

ct
o

b
er

 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 2 - - - 2 

5 

19 

0.26 

     Proportion of Forest Contribution 0.65 

     Proportion of Non Forests Contribution 0.35 
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c. Cow not calved 
Time of the day 

Period Source 
Type of 
Fodder Morning Forenoon Afternoon Evening/Night 

Total  
Source 
Total 

Grand 
Total 

Proportion 

Green Grass 2 - 3.5 2 7.5 

Herb 1 - 2.5 1 4.5 

Dry Grass - - - - 0 
F

ro
m

 F
o

re
st

s 

Tree Leaves - - - 2 2 

14 0.78 

Green Grass - - - - 0 

Herb - - - - 0 

Tree Leaves - - - - 0 

M
id

 O
ct

o
b

er
 -

 N
o

ve
m

b
er

 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 2 - - 2 4 

4 

18 

0.22 

Green Grass - - - - 0 

Herb - - 1 - 1 

Dry Grass 3 - 2 3 8 

F
ro

m
 F

o
re

st
s 

Tree Leaves - - - 1 1 

10 0.59 

Green Grass - - - - 0 

Herb - - - - 0 

Tree Leaves 2 - - 1 3 

D
ec

em
b

er
 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 1 - - 3 4 

7 

17 

0.41 

Green Grass - - 2 - 2 

Herb - - 1 - 1 

Dry Grass 2 - - 4 6 

F
ro

m
 F

o
re

st
s 

Tree Leaves - - - 1 1 

10 0.67 

Green Grass - - - - 0 

Herb - - - - 0 

Tree Leaves - - - 1 1 

Ja
n

u
ar

y 
- 

M
ar

ch
 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 4 - - - 4 

5 

15 

0.33 

Green Grass - - 1 - 1 

Herb - - 1 - 1 

Dry Grass 3 - 2 4 9 

F
ro

m
 F

o
re

st
s 

Tree Leaves - - - 2 2 

13 0.76 

Green Grass - - - - 0 

Herb - - - - 0 

Tree Leaves - - - 1 1 

A
p

ri
l -

 J
u

n
e 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 2 - - 1 3 

4 

17 

0.24 

Green Grass 2 - 6 2 10 

Herb 1 - 2 1 4 

Dry Grass - - 2 - 2 

F
ro

m
 F

o
re

st
s 

Tree Leaves - - - - 0 

16 0.94 

Green Grass - - - - 0 

Herb - - - - 0 

Tree Leaves - - - - 0 Ju
ly

 -
 M

id
 O

ct
o

b
er

 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 1 - - - 1 

1 

17 

0.06 

     Proportion of Forest Contribution 0.75 

     Proportion of Non Forests Contribution 0.25 
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d. Ox 

Time of the day 
Period Source 

Type of 
Fodder Morning Forenoon Afternoon Evening/Night 

Total  
Source 
Total 

Grand 
Total 

Proportion 

Green Grass 3 - 3.5 6 12.5 

Herb - - 2.5 - 2.5 

Dry Grass - - - - 0 
F

ro
m

 F
o

re
st

s 

Tree Leaves - - - - 0 

15 0.68 

Green Grass - - - 1 1 

Herb - - - - 0 

Tree Leaves - - - - 0 

M
id

 O
ct

o
b

er
 -

 N
o

ve
m

b
er

 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 3 - - 3 6 

7 

22 

0.32 

Green Grass - - 1 - 1 

Herb - - 1.5 - 1.5 

Dry Grass 4 - 1 4 9 

F
ro

m
 F

o
re

st
s 

Tree Leaves 1 - - - 1 

12.5 0.64 

Green Grass - - - - 0 

Herb - - - - 0 

Tree Leaves - - - 1 1 

D
ec

em
b

er
 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 3 - - 3 6 

7 

19.5 

0.36 

Green Grass - - 1 - 1 

Herb - - 1 - 1 

Dry Grass 2 4 - 4 10 

F
ro

m
 F

o
re

st
s 

Tree Leaves - 1 - - 1 

13 0.81 

Green Grass - - - - 0 

Herb - - - - 0 

Tree Leaves 1 - - - 1 

Ja
n

u
ar

y 
- 

M
ar

ch
 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue - 2 - - 2 

3 

16 

0.19 

Green Grass - - 1 - 1 

Herb - - 1 - 1 

Dry Grass 1 - 2 4 7 

F
ro

m
 F

o
re

st
s 

Tree Leaves - - - 2 2 

11 0.58 

Green Grass - - - - 0 

Herb - - - - 0 

Tree Leaves - - - 1 1 

A
p

ri
l -

 J
u

n
e 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 3 - - 4 7 

8 

19 

0.42 

Green Grass 2 - 6 4 12 

Herb 2 - 2 2 6 

Dry Grass - - 2 - 2 

F
ro

m
 F

o
re

st
s 

Tree Leaves - - - 1 1 

21 0.91 

Green Grass 1 - - - 1 

Herb - - - - 0 

Tree Leaves - - - - 0 Ju
ly

 -
 M

id
 O

ct
o

b
er

 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 1 - - - 1 

2 

23 

0.09 

     Proportion of Forest Contribution 0.73 

     
Proportion of Non Forests 
Contribution 0.27 
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e. Buffaloes 

Time of the day 
Period Source Type of Fodder

Morning Forenoon Afternoon 
Evening/Nigh
t 

Total 
Source 
Total 

Grand 
Total 

Proportion 

Green Grass 4 4 - 6 14 

Herb - - - - 0 

Dry Grass - - - - 0 
F

ro
m

 F
o

re
st

s 

Tree Leaves - 2 2 - 4 

18 0.62 

Green Grass - 4 2 - 6 

Herb - - - - 0 

Tree Leaves - - - - 0 

M
id

 O
ct

o
b

er
 -

 N
o

ve
m

b
er

 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 2 - 2 1 5 

11 

29 

0.38 

Green Grass - 2 1 - 3 

Herb - 1 1 - 2 

Dry Grass 3 4 - 4 11 

F
ro

m
 F

o
re

st
s 

Tree Leaves - 1 - - 1 

17 0.63 

Green Grass - - - - 0 

Herb - - - - 0 

Tree Leaves - 4 - - 4 

D
ec

em
b

er
 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 3 - 3 - 6 

10 

27 

0.37 

Green Grass 1 1 - 3 5 

Herb - 1 - - 1 

Dry Grass 2 3 - 4 9 

F
ro

m
 F

o
re

st
s 

Tree Leaves - - 2 - 2 

17 0.61 

Green Grass - 1 - - 1 

Herb - 3 - - 3 

Tree Leaves - 3 - - 3 

Ja
n

u
ar

y 
- 

M
ar

ch
 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 2 - 2 - 4 

11 

28 

0.39 

Green Grass - 2 2 - 4 

Herb - - 1 - 1 

Dry Grass 2 2 - 3 7 

F
ro

m
 F

o
re

st
s 

Tree Leaves 2 - - - 2 

14 0.56 

Green Grass - 1 - - 1 

Herb - - - - 0 

Tree Leaves - - 4 - 4 

A
p

ri
l -

 J
u

n
e 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 3 3 - - 6 

11 

25 

0.44 

Green Grass 2 6 3 4 15 

Herb - 1 2 2 5 

Dry Grass - 1 - - 1 

F
ro

m
 F

o
re

st
s 

Tree Leaves - - - - 0 

21 0.70 

Green Grass - - 2 - 2 

Herb - - - - 0 

Tree Leaves - 1 - - 1 Ju
ly

 -
 M

id
 O

ct
o

b
er

 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 3 - 3 - 6 

9 

30 

0.30 

     Proportion of Forest Contribution 0.62 

     Proportion of Non Forests Contribution 0.38 
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f. Goat 

Time of the day 
Period Source 

Type of 
Fodder Morning Forenoon Afternoon 

Evening/Nigh
t 

Total  
Source 
Total 

Grand 
Total 

Proportion 

Green Grass 3 3 

Shrub Leaves 3 3 

Herb - 0 
F

ro
m

 F
o

re
st

s 

Tree Leaves 1 1 

7 0.78 

Green Grass - 0 

Herb - 0 

Tree Leaves 1 1 

M
id

 O
ct

o
b

er
 -

 N
o

ve
m

b
er

 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 1 - - - 1 

2 

9 

0.22 

Green Grass 1 1 

Shrub Leaves 2 2 

Herb 3 3 

F
ro

m
 F

o
re

st
s 

Tree Leaves 1 1 

7 0.78 

Green Grass - 0 

Herb - 0 

Tree Leaves 2 2 

D
ec

em
b

er
 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue - - - - 0 

2 

9 

0.22 

Green Grass - 0 

Shrub Leaves 1 1 

Herb 2 2 

F
ro

m
 F

o
re

st
s 

Tree Leaves 2 2 

5 0.77 

Green Grass - 0 

Herb - 0 

Tree Leaves 1 1 

Ja
n

u
ar

y 
- 

M
ar

ch
 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 0.5 - - - 0.5 

1.5 

6.5 

0.23 

Green Grass 2 2 

Shrub Leaves 2 2 

Herb 1 1 

F
ro

m
 F

o
re

st
s 

Tree Leaves 1 1 

6 0.75 

Green Grass - 0 

Herb - 0 

Tree Leaves 1 1 

A
p

ri
l -

 J
u

n
e 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue 1 - - - 1 

2 

8 

0.25 

Green Grass 2 2 

Shrub Leaves 2 2 

Herb 2 2 

F
ro

m
 F

o
re

st
s 

Tree Leaves 2 2 

8 1.00 

Green Grass - 0 

Herb - 0 

Tree Leaves - 0 Ju
ly

 -
 M

id
 O

ct
o

b
er

 

F
ro

m
 N

o
n

 
F

o
re

st
s 

Crop residue - - - - 0 

0 

8 

0.00 

     Proportion of Forest Contribution 0.81 

     Proportion of Non Forests Contribution 0.19 
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Table: Seasonal daily feed intake of various types from different sources (in kg) 
 

a. by cow 
Feed types Winter 

(Mid Oct 
– March) 

Summer 
(April – June) 

Rainy 
(July – 
Mid Oct) 

Average 

From Forest     
Tree Leaves 8 6 1 5 
Green Grass 3 3 10 5.33 

Dry Grass 2 5 2 3 
From Own Agriculture Farms     

Green Crop Residue 0.3 0.5 2 0.93 
Dry Crop Residue - - - - 

Grass 5 6 13 8 
From Markets     

Salt 0.01 0.05 0.03 0.03 
Husk - - - - 

Grained Mixture  - - - - 
 
 
 

b. by milking cow 
Feed types Winter 

(Mid Oct 
– March) 

Summer 
(April – June) 

Rainy 
(July – 
Mid Oct) 

Average 

From Forest     
Tree Leaves 6 7 2 5 
Green Grass 4 3 4 3.6 

Dry Grass 1 2 10 4.3 
From Own Agriculture Farms     

Green Crop Residue 0.4 1 2 1.13 
Dry Crop Residue - - - - 

Grass 12 10 15 12.33 
From Markets     

Salt 0.008 0.004 0.002 0.0046 
Husk 0.015 0.01 - 0.008 

Grained Mixture  - - - - 
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c. by buffaloes 

Feed types Winter 
(Mid Oct 
– March) 

Summer 
(April – June) 

Rainy 
(July – 
Mid Oct) 

Average 

From Forest     
Tree Leaves 12 10 8 10 
Green Grass 4 6 8 6 

Dry Grass 2 - - 0.66 
From Own Agriculture Farms     

Green Crop Residue 0.5 0.3 15 5.2 
Dry Crop Residue 0.5 0.5 - 0.33 

Grass 30 35 20 28.33 
From Markets     

Salt 0.015 0.010 0.008 0.011 
Husk 0.020 0.005 - 0.008 

Grained Mixture  - - - - 
 
 
 

d. by milking buffaloes  
Feed types Winter 

(Mid Oct 
– March) 

Summer 
(April – June) 

Rainy 
(July – 
Mid Oct) 

Average 

From Forest     
Tree Leaves 10 8 7 8.3 
Green Grass 5 7 10 7.3 

Dry Grass 3 - - 1 
From Own Agriculture Farms     

Green Crop Residue 2 1 20 7.6 
Dry Crop Residue 5 5 - 3.3 

Grass 30 31.6 31.6 31.06 
From Markets     

Salt 0.012 0.007 0.003 0.057 
Husk 0.02 0.06 0.003 0.027 

Grained Mixture  - - - - 
 



 

160 
 

 
e. by ox 

Feed types Winter 
(Mid Oct 
– March) 

Summer 
(April – June) 

Rainy 
(July – 
Mid Oct) 

Average 

From Forest     
Tree Leaves 6 5 2 4.33 
Green Grass 2 3 2 2.33 

Dry Grass 3 2 1 2 
From Own Agriculture Farms     

Green Crop Residue 1 0.5 2 1.16 
Dry Crop Residue - - - - 

Grass 8 6 10 8 
From Markets     

Salt 0.012 0.01 0.008 0.01 
Husk 0.3 0.1 - 0.13 

Grained Mixture  - - - - 
 
 
 
 

f. by goat 
Feed types Winter 

(Mid Oct 
– March) 

Summer 
(April – June) 

Rainy 
(July – 
Mid Oct) 

Average 

From Forest     
Tree Leaves 6 5 7 6 
Green Grass 3 4 8 5 

Dry Grass - - - - 
From Own Agriculture Farms     

Green Crop Residue 2 1 0.5 1.16 
Dry Crop Residue - - - - 

Grass - - - - 
From Markets     

Salt 0.015 0.01 0.008 0.011 
Husk 0.03 0.4 0.2 0.3 

Grained Mixture  - - - - 
 
 
Personal communication by villagers of Gwaldom, Chmoli under supervision of Mr Hira 
Singh Badiyari. 
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