


Increasing Global Warming

We have dready started experiencing the ill-effects of global warming all over the
world. Thisis just the beginning and the gravity of the situation will be realised very
soon, as the environmental pollution is rising rapidly. The major causes of global
warming are increase in green house gases (GHG), over exploitation of natura
resources and increase in atmospheric humidity. Increasing concentration of GHG in
the atmosphere, is prominent among them, which is closely corrdated with the rise in
atmospheric temperature. Important geen house gases are Carbon dioxide (CO,),
Methane (CH,4), Nitrous oxide (N,O) and Hydrofluoro carbons (HFCs). While CO,
represents 73.5% of the total GHGs, CHa4, N2O and HFCs represent 16.8%, 8.7% and
0.7% respectively.

The mgjor volume of carbon dioxide released in the atmosphere is caused by burning
of fossil fuel. Methane emission takes place in the atmosphere through human related
activities as well as through natura activities. Livestock is an important source of
methane emission. Nitrous oxide is released from livestock (65% of the total, mostly
from dung) and industries, and Hydrofluoro carbon is mostly released from chemical
industries.

Impact of Livestock on Environment

Livestock has an adverse impact on environment. Firstly, livestock demands huge
fodder and feed. Asthereisasevere shortage of cultivated fodder and feed resources,
farmers let their livestock for free grazing on community lands and forests. Such
stray livestock not only denude vegetation but also accelerate soil erosion. Secondly,
livestock, ruminants in particular, produce methane and carbon dioxide while
digesting feed in their rumen. Livestock dung also releases methane and nitrous oxide
during anerobic decamposition. It is estimated that livestock contributes 18% of the
CO, equivaent to green house gases, which is a serious concern. However, livestock
being a major source of livelihood and food security for small and marginal farmersin
most of the developing countries, it is necessary to find solutions to reduce their ill-
effects on global warming and ensure sustainable future for poor farmers. With
careful planning, it is possible to reduce the ill-effects of global warming at an
affordable cost.



Emission of M ethane

While increase in CO, concentration is a serious problem, release of methane is
equally a mgjor concern, as methane absorbs B times more heat than CO, and its
concentration is steeply rising in the atmosphere. The globa methane pr oduction in
1988 was in the range of 400 - 600 million tons per annum. About 60% methane is
emitted through human related activities such as fossil fuel production, enteric
fermentation in ruminants, rice cultivation, biomass burning, manure and waste
maregement. Methane is aso naturally released due to biological activities in wet

lands, permafrost, oceans, fresh water bodies and by termitesand wild fire.

Out of the total methane emitted, livestock contributes about 37% amounting to 80
million tons/annum. When the feed reaches the rumen, it is converted into short chain
fatty acids, microbia biomass and fermentative gases, mainly carbon dioxide and
methane, through microbial degradation, known as enteric fermentation. The
proportion of these components produced in rumen varies to a great extent, with the
type of feed and microbes (Blummel, et al 2001). The variation in digested outputs
occurs due to the type of feed, level of intake, retention time in rumen and type of
microbes present. On an average, each adult cow emitsabout 80-110 kg methane in a
year. With about 100 million livestock, USA emits 5.5 million tons of methane/year.
India has 485 million livestock and these are likely to release proportionately higher

quantity of methane due to consumption of inferior quality fibrous fodder.

Scope for Reducing M ethane Production

Depending on different species of microbes, nutrients and other chemical substances
present in the feed, the degree of fermentation will vary and the volume of gases
released will aso change. Thus, there is scope for reducing the production of gases

by proper manipulation of these factors.

1. Balanced Feeding: Efficiency of microbe has a significant impact on production
of various products, particularly gases. While the short chain fatty acids provide
70-85% of energy requirement, microbial biomass provide 70-100% amino acid
requirements of ruminants. With proper feed selection, supplementation and
balancing of various ingredients, it is possible to maximise feed conversion into

microbial biomass and short chain amino acids, while reducing gases. With high



protein diet, formation of gases can be reduced significantly, while high fibre
content in diet can increase the production of gases. These gases are released in
the atmosphere through digestive and respiratory systens.

Improving Feed Quality: Unrfortunately, in many developing counties,
particularly in India, a mgjority of the livestock are low productive. They are
under-nourished and surviving on open grazing or on poor quality, high fibre
roughages. These animals release more methane than high yielding animals, who
consume better quality feed To reduce the ill-effects of poor quality feed,
breaking of lignin in roughages before feeding to livestock through various
methods should be explored. Steam treatment of sugarcane bagasse and urea -
molasses treatment d paddy straw are some good examples. Conversion of high
fibre grasses into silage may be easy and beneficial. Even simple chopping of
fodder before feeding livestock can reduce methane production.

Improved Health Status: Animals suffering from diseases also release higher
volume of methane compared to hedthy animals. As most of the farmers are
unaware of the threat posed by their livestock to global warming, no efforts are
being made either to reduce the herd size or to control methane emission. These
animals further demand fodder, feed and water, thereby creating pressure on the
natural resources which are already scarce (Hegde, 2010). Therefore, regular
preventive and timely curative veterinary health care will help to reduce the

emission of green house gases.

. Efficiency of Microbes: It is presumed that there are a wide range of microbes
involved in degeneration of biomass. The efficiency of different species and
strains is likely to vary widely. Thus, there is scope to identify different species
and their strains of micro-organisms present in rumen which are efficient
convertors of feed into amino acids and microbial biomass. Such microbes even
found outside rumen, can be introduced in rumen to improve digestion in

ruminants.

Similar effort was successfully made in the past to solve the problem of mimosine
toxicity in Austrdia. Leucaena fodder when fed to cattle in Australia, showed

toxicity, but cattle and goats in Indonesia and India did not show any toxicity after



consuming leuceana foliage. After close follow up, an anerobic bacteria was
isolated from goat rumen in Indonesia, which was capable of breaking DHP (3,4-
Dihydroxy-pyridone) into harmless compounds. In the absence of such anerobic
bacteria, ruminants browsing on leucaena foliage containing mmosine, suffered
from goitrogen. With the introduction of this bacteria named as Synergistes
jonesii in rumen, mimosine toxicity is no longer a problem in Australia and other

countries (Jones and Lowry, 1984).

. Methane absorbing Microbes: There are aso microbes which have the capacity
to absorb methane and convert it into other products. Such selected anerobic
micro-organisms capable of feeding on methane, can also be incorporated in
rumen flora for reducing the emisson of methane while improving the

productivity and profitability of livestock husbandry.

Methane Traps: Most of the low productive livestock generally go out for
grazing during the day and return to the shed in the evening. They release
significant volume of methane and carbon dioxide during the night when housed
in cattle shed. Trapping these gases from the barn by fixing efficient filters, is

probably possible by using modern technologies.

. Dung Management: Anima dung and urine also release methane and nitrous
oxide. Methane is generally released through anerobic decomposition, when dung
is heaped as manure for alonger period. In countries like India, farmers have been
following the practice of dumping dung in manure pit for 36 months for better
decomposition, thus contributing substantially to emission of methane. Better
management of farm yard manure and compost pits can aso reduce emission of

methane in the atmosphere to a great extent.

Use of dung for production of biogas is the best option to convert this threat into
an opportunity. As the present models of biogas plants are not user friendly and
are inconvenient to manage in congested residential areas, new compact models

are essential to popularise this technology.



8. Control of Livestock Population

8.1 Breed Conservation Policy: Control of livestock population is an important
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measure, not only to reduce the volume of GHGs but also to meet the growing
shortage of feeds. With population control, there can be a significant reduction in
pressure on natural resources such as land, water and forests. Presently, except
about 15-20% of the total livestock population, the remaining are not making
significant contribution to rural economy. Among cattle, except about %
population of indigenous milch breeds, the rest are either genetically eroded or
represent native draft breeds whose milk production is less than 500 kg/per

|actation.

With small holdings, most of the small and marginal farmers representing over
75% of rura families are not interested in maintaining bullock power for carrying
out farming operations. Large farmers on the contrary prefer mechanised
farming. Hence, utility of males, particularly of draft breeds is posing a big
guestion. Thus, it is necessary to revisit the present livestock conservation and

breeding policies.

Breed Improvement: Breed improvement is another importart step to reduce
methane emission. Generadly, high productive animals are fed with superior
quality balanced ration, when methane production is also reduced. Therefore,
livestock breed improvement can be promoted to produce high qudity progeny
which are stall-fed and nurtured well. Subsequently, farmers will also realise the
need for reducing the herd size.

Economic and technical feasibility of using sexed semen under dairy
development programme should also be studied as this strategy would control
unwanted male population in the future and enable farmers to have only female

calves, for expanding their dairy husbandry.

Selection and Culling: Rigorous and periodic selection of superior animals and
culling inferior animals is essential to control the herd size. In this process,
farmers can get rid of poor quality animals. However, culling of unwanted cattle
is not very easy as there are no takers for such poor quality animals and most of

the farmers do not wish to sall their cattle to butchers. So, there is a need for an



8.4

intervention from the Government and Non-Government Organisations to
facilitate the procurement of such culled animas and maintain them till their
natural death. Common facilities for housing sick animals are also needed as
unproductive sick animals are generally not well looked after by their owners and

these animals release more GHGs than normal animals.

Export of Livestock: There is good export demand for Indian cattle but the
Government of India has presently banned the export of cattle. This policy may
be carefully studied and scope for relaxing export of cattle and other livestock
should be explored.

Production of Superior Quality Forage: Most of the common properties
earmarked for community pastures are heavily denuded and devoid of vegetation.
Development of community pastures through soil and water conservation,
introduction of fodder herbs, shrubs and trees and protection from stray grazing,
will not only enhance the supply of superior quality fodder but also improve the
ground water table and microclimate. Early harvesting of fodder can reduce
fibre content in feed and thus improve the nutritive value. This needs to be

further studied and best practices for pasture management should be established.

Through efficient roof water harvesting, watershed development, contour
cultivation and tree based farming, it is possible to conserve additional quantity
of water and recharge the ground water for overcoming water shortage in the

future, while enhancing fodder production.

There is also scope for improving the quality of crop residues through early
harvesting and breeding of low fibre stover varieties. Feeding of such fodder can
further reduce methane production. More research is needed to tap this paential.

Resear ch and Development for reducing M ethane Production

There isneedfor further research and technology development to reduce methane and

other GHG production in livestock management system, in the following areas:

1 Baanced feeding with low fibre diet;



2 Supplementation of various minerals and nutrients which can reduce gas
production during enteric fermentation and utilise gas to convert it into useful
nutrients;

3 Selection of rumen microbes having higher efficiency in converting feed into

nutrients, while reducing the production of gases, for introductionin digestive
system of ruminants.

4. Chemical, physical and microbial teatment of high fibre fodder to bresk
lignin/fibre before feeding ruminants.

5 Introduction of methane absorbing microbes in digestive system for

converting into harmless or nutritious compounds.

6. Development of compact models of biogas plants for efficient use of dung and
urine for production of biogas, while reducing emission of methane and

nitrous oxide.

7. Feashbility of covering FYM pits to reduce production and rel ease of methane.

8 Scope for collection of methane from cattle sheds may be explored.

9 Breeding of foodcum-fodder crops with low fibre stover should be
encouraged

Concluding Remarks

With various initiatives suggested above, it is possible to develop best practices to
reduce the ill-effects of livestock on global waming. Many of these initiatives can be
taken up on a experimental or pilot scale to validate their impact and develop good

farmer friendly practices to ensure higher productivity and profitability.

There is need for organising brainstorming meetings and expert consultations of
rumen microbiologists, nutritionists, forage breeders and silvipasture experts to
prioritise important areas of research to find solutions to mitigate global warming.
Livestock husbandry and Extension specialists should also meet and finalise their
strategy to improve livestock management practices, which in turn can transform this



sector into an eco-friendly erterprise. Greater awareness should be created at various
levels from farmers to policy makers about the ill-effects of unproductive livestock
and necessary policies and practices to control them.

Findly, it should be clear that the survival and food security of millions of small
farmers and landless, who are exclusively dependent on livestock for their livelihood,
are more important than prevention of global warming. Therefore, the challenge for
scientists and policy makers is to find suitable solutions where livestock can live in
harmony with farmers with least adverse impact on the environment and global

warming.
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