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FOREWORD

This publication entitled “Booklet for children on trees - their role in combating 

climate change” has been written to enlighten children about global warming 

which results in climate change and how small steps can be taken to combat 

it.  This concept has been conceived from the vast experiences on tree fodders 

and livestock integration from execution of the project “All India Coordinated 

Research Project on Agroforestry”.

Information on global warming, contribution of livestock in global warming, 

role of trees and agroforestry systems in combating global warming has been 

described in a simpler manner for easy understanding. This booklet also provides 

the scope for children to shape a better future for their sustainable development.

The authors like to sincerely thank Central Agroforestry Research Institute, 

Jhansi and Tamil Nadu Veterinary and Animal Sciences University, Chennai for 

their support in bringing out this publication.

Authors
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1. Global warming and Climate change

Global warming is the increase in the overall temperature of the earth’s 
atmosphere attributed to the green house effect caused by the increased level of 
carbon dioxide, methane, nitrous oxide, Chlorofluorocarbons (CFC) and other 
pollutants. The term global warming was created by “Wallace Smith Broecker”.

What is green house effect?

The green house effect is a process that occurs when gases in the earth’s 
atmosphere traps the solar energy. This process makes the earth much warmer. The 
green house effect is one the thing that makes the earth a comfortable place to live. 
Human’s play a major role in impacting the green house effect. Human activities 
change the earth’s natural green house effect; it can also change the earth’s climate 
and are presently driving the climate change through global warming.

Human activities that change the earth’s atmosphere are combustion of fossil 
fuel, coal, oil, natural gas, contribution coming from deforestation, changes in 
land use, soil erosion and agriculture including livestock.

According to Intergovernmental Panel on Climate Change human - caused 
global warming is driving the climate changes which impact both human and 
natural systems on all continents. The average temperature of the earth has 
increased by 0.8o Celsius compared to the end of the 19th century. At the pace of 
current carbon dioxide emissions, scientists expect an increase of between 1.5° 
and 5.3°C in average temperature by 2100. Climate change is  iceberg melting, 
increased ocean level, local and global eco-system upsets, changes in the rainfall 
patterns, changes in pathogenesis of plants, animals and human beings and 
alteration in life of the people. Necessary measures needs to taken be to prevent 
harmful consequences to humanity and the biosphere.
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2. Livestock their contribution to global warming
What is livestock?

Livestock is  defined  as domesticated animals raised  in  an  agricultural  
setting  for meat, eggs, milk, fur, leather, and wool. Livestock plays an important 
role in increasing Indian economy. India has vast livestock resources. India is 
world’s highest livestock owner at about 512.05 million, first in the total buffalo 
population in the world - 108.7 million buffaloes, second in the population of 
cattle and goats - 135.19 million goats, second largest poultry market in the world 
- production of 63 billion eggs and 649 million poultry meat. The population of 
sheep (65 millions) stands third, fifth in the population of ducks and chicken and 
tenth in camel population in the world (Source : 19th Livestock Census).

The livestock sector contributes 14.5% of global Green House Gases (GHG) 
emissions. In the Indian scenario, agriculture sector constitutes 78 % of methane 
emission. Enteric methane emissions of livestock constitute nearly 50 % of the total 
methane emission of the nation.  In India animals are reared  on different feeding 
systems / diets comprising locally available roughage and feed ingredients. 
In general, most animals fed with low quality feeds, such as straws and poor-
quality forages have low levels of digestibility, and therefore contribute to higher 
emissions per unit of feed intake. Good quality forages has the potential to reduce 
methane production.

Methane production from ruminant animals

Methane is produced in ruminant animals such as cattle, sheep, goat etc. as 
a result of methanogenic microorganisms in their stomach. The feed eaten by the 
animal is digested and fermented in the stomach. Methane and carbon dioxide 
gases are produced during the fermentation process. Enteric fermentation in 
ruminants is one of the largest sources of methane and accounts for 28 to 33% of  
global anthropogenic methane emission.  A  sheep can produce about 30 litres of 
methane each day and a dairy cow up to  about  200  litres.  A  cow on an average 
release 70 - 120 kg of methane per year. Methane is a greenhouse gas like carbon 
dioxide (CO2), methane gas is 23 times higher global warming potential than the 
CO2.
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Nitrous oxide gas, arising from storage of manure  has the  global warming  
potential  265 times higher than carbon dioxide. Livestock production is likely to 
be adversely affected by climate change. The composition of the animal feed is a 
crucial factor in controlling the amounts of methane produced.
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3. Trees - Major role in combating climatic change

A tree is a tall plant with a trunk and branches made of wood. Trees 
contribute to the environment by providing oxygen improving air quality, climate 
amelioration, conserving water, preserving soil and supporting wildlife. Trees and 
plants are one of the main reasons why we are alive on the earth. Trees also have 
the potential to provide food, fuel, fodder, green manure, plant derived medicines 
and timber resources.

Prevents soil erosion

Trees play a key role in capturing rainwater and reducing the risk of natural 
disasters like floods and landslides. Their complex root systems act like filters; 
removing pollutants and slowing down the water’s absorption into the ground. 
This process prevents the soil erosion.

Carbon capturing potential (Carbon sequestration)

Trees suck up harmful pollutants and release clean oxygen for us to breathe. 
Increasing levels of carbon dioxide caused by deforestation (cutting down of trees 
increases the level of carbon dioxide) and fossil fuel combustion trap heat in the 
atmosphere. Healthy, strong trees act as carbon sinks; absorbing atmospheric 
carbon dioxide and reducing the effects of climate change.
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The atmospheric carbon is fixed by the trees through photosynthesis. The 
carbon is transferred internally to the soil. Carbon sequestration is the process of 
removing carbon from  the atmosphere and storing it in a carbon sink, a fixed 
molecule in soil or plants. It has been proposed as a way to slow the atmospheric 
accumulation of greenhouse gases which results in global warming.

Impact on rainfall

The trees help in bringing rain through the process called transpiration. By 
transpiration water reaches the stomata on the leaf surfaces. This water evaporates 
into the air and adds to the moisture of the air, saturates faster and brings rainfall.

Picture drawn by U. Dinakaran 
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4. Tree plantation systems

Trees are mainly found in Indian forests which restore ecological balance 
and ensure environmental stability. Trees are also cultivated outside the forests in  
private  lands.  Timber tree produces wood of commercial importance. There are 
over 150 species of timber which are produced in India. Timber has versatile uses 
and plays a vital role in national economy. Wood is mainly used in construction, 
furniture and paper pulp. Profitable tree species like Teak (Tectona grandis), 
Casuarina (Casuarina equisetifolia), Ailanthus (Ailanthus excelsa), Silver oak (Grevillea 
robusta), Malai vembu (Melia dubia) etc., are commonly cultivated in farmer’s field.

Apart from the above two systems mentioned trees are cultivated through 
social forestry. Social forestry refers to the management and protection of forests 
against deforestation and afforestation on barren lands with the purpose of helping 
in the environmental, social and rural development.

Reforestation of degraded lands for livestock feeding

Reforestation is an alternative approach for in efficient land use practice. Trees 
planted on degraded lands increases the fodder productivity and can efficiently 
rehabilitate soils. Legume trees can grow well on degraded lands because their 
roots can be a symbiotic host for Rhizobium bacteria, which produce nitrogen 
fertilizer, an essential nutrient for plant growth. The bacteria convert nitrogen gas 
in the soil into nitrate form which the trees can use.
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Seed balls for reforestration

A seed ball is a seed that has been wrapped in soil materials, usually a mixture 
of clay  and compost and dried. Seed balls are thrown in the field for the growth of 
trees and can be used for reforestration.

Important fodder trees for livestock

Fodder trees are important feed sources for livestock. Fodder trees are easy 
to grow, require less labor, have numerous by-products and supply feed within a 
year after planting.

S.No. Botanical name Vernacular name

1. Acacia nilotica Karuvel

2. Acacia leucophloea Velvel

3. Acacia planifrons Kudaivel

4. Albizia lebbeck Vagai

5. Azardirachta indica Vembu

6. Bahunia variegata Mandharai

7. Dalbergia sisso Sissu

8. Erythrina indica Kalyana murungai

9. Ficus bengalensis Alamaram

10. Hardwickia binata Aachan

11. Gliricidia sepium Gliriya / Erumaram

12. Inga dulci Kodukapuli

13. Milligtonia hortensis Maramalli

14. Leucaena leucocephala Subabul

15. Lannea coromandalica Odiyan

16. Sesbania grandiflora Agathi

17. Thespesia populnea Poovarasu

18. Ailanthus excelsa Perumaram

19. Sesbania sesban Cirrakatti
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20. Bassia latifolia Illupai

21. Albizia procera Cilai vagai

22. Albizia amara Usilai

23. Morus alba Mulberry

24. Morus laevigata Kambli chedi

25. Moringa oleifera Murungai

26. Ziziphus mauritiana Elandai
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5. Concept of agroforestry

An agricultural system that combines trees with crops and livestock on the 
same plot of land, agroforestry is especially popular in developing countries. A 
sustainable agriculture system, helps to mitigate climate change, is a source of 
additional revenue to farmers and provides livestock with superior feed / fodder 
especially during periods of scarcity thereby augmenting their productivity. 
Combination of agriculture and forestry has varied benefits, including increased 
biodiversity and reduced erosion, thereby reducing loss of water, soil material, 
organic matter and nutrients.

   
       Three Tier agroforestry model              Silvipasture model

Different agroforestry models

Different agroforestry models are there suiting different needs. Livestock 
integration is possible only in certain models. Brief description on agroforestry 
models suited for livestock integration is given below.

Silvipasture (Trees and pastures)

The production of trees combined with pasture is referred to as silvipasture. 
Trees and shrubs are used for fodder production to meet the fodder needs of 
livestock or trees may be grown in the pasture for timber / fuel wood / to improve 
the soil quality.
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Hortipasture (Fruit trees and pasture / animals)

The practice of growing fruit trees in association with fodder grasses / legumes 
is known as hortipasture.
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Home Gardens (Trees, crops and animals)

Home gardens are land use systems involving multipurpose trees and shrubs 
in connection with annual and perennial agricultural crops and livestock within 
the individual houses. Home gardens are a general feature in the southern states 
of India.

Live fences

Growing of fodder trees on the boundaries of the commercial crops or fodder 
crops. The commercial crops can be used for human consumption, whereas the 
fodder crops / tree fodders can be utilized for animal feeding.
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6. How to establish Agroforestry systems?

Agroforestry could play an important role in mitigating or deferring climate 
change because it sequesters more atmospheric carbon in plant parts and soil than 
conventional farming.

Land had to be prepared before establishing agroforestry systems. Trees 
are primary component in agroforestry systems. Suitable trees based on the soil 
condition have to be selected for establishment. To establish trees in agroforestry 
systems, it is essential to select good quality seeds, raise seedlings in a nursery 
before transplantation in the field. Certain  seeds require seed treatment for better 
germination before they are sown. The nurseries for fodder trees can be prepared 
in polythene bags. The polythene bags are to be filled with 2 part soil + 1 part 
farmyard manure. If farmyard manure is not available, for each bag fertilizer 
could be used.

Propagation of fodder trees using stem cuttings

The cut ends of the stem cuttings should be waxed or covered with mud or 
dung to minimize evaporation.

   

Management of trees saplings

Transplanting is usually done during South West monsoon season.

ÖÖ A pit of 30 cm deep and 30 cm wide should be dug for each seedling.
ÖÖ Planting site of the soil can be improved with manure.
ÖÖ Ideally, seedlings should be about 30 cm high when they are planted out.
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ÖÖ If the seedling was grown in a pot / container, they should be removed 
before planting.

ÖÖ Pack the soil firmly around the seedling’s root mass
ÖÖ Watering is essential upto 8 months from the time of planting.
ÖÖ Application of a small amount of fertilizer or manure improvises the 

growth.
ÖÖ Regularly weed around the seedling for at least a year after planting.
ÖÖ Protection against livestock trampling and browsing is essential.

Plantation of coconut saplings

Dig pit size of 3’ x 3’ x 3’ and fill manure, red soil and sand in equal proportions 
upto a height of two feet (60 cm) depth. At the center of the pit, remove the soil 
mixture and plant the coconut seedling. Press the soil well around the seedling 
and provide shade for the growth and water at regular intervals.

Plantation of guava / mango saplings

Saplings raised from the seeds or from vegetative propagation methods is 
placed in the  pit (45 x45x 45 cm size) filled partially with farm yard manure and 
should be watered at regular intervals for its growth.

Understorey - A unique niche of trees

The interspaces between trees can be efficiently utilized by cultivating 
commercial crops / fodder crops for human / animal consumption.
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Tree fodder harvesting

In the first three years of tree establishment, leaves have to be harvested only 
once or twice a year. Seasonal effect exists on regrowth and total biomass yield, 
therefore to ensure adequate all-year round supply of fodder for livestock, a 
pruning interval of 8 weeks during wet season and 12 weeks during dry season can 
be practiced. Several harvest methods like coppicing, pollarding, lopping, pruning 
and thinning are advocated as cutting technologies for trees.

ÖÖ Coppicing - It is one of the most widely used methods, in which individual 
trees are cut at base usually between 15-75 cm above ground level. New 
shoots develop from the stumps.

ÖÖ Pollarding - All the branches including top of the tree are removed at 
a height of 1.5 meters above ground level. This system is used for the 
management of live fences.

ÖÖ Lopping - In this system most of the branches providing thick shade are 
removed. The lopping is advised at 1/3rd level annually for medium and 
large sized trees. Excessive and indiscriminate lopping of fodder trees 
should be avoided.
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ÖÖ Pruning - Removal of small branches and stems from fodder shrubs is 
called pruning.

ÖÖ Thinning - It is a traditional forestry practice followed to maintain 
desirable trees by eliminating the poorly grown trees so as to improve the 
growth of retained trees by reducing competition for light and nutrients.
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7. Agroforestry and livestock production
Green fodder is essential for feeding ruminants for milk and meat production. 

However the projected deficit for the year 2025 for green and dry fodder is 64.87 
% and 24.92%. Planting more fodder trees can reduce the deficit in green fodder. 
Tree fodders can be fed upto a desired level. Feeding one or more tree fodders 
will meet out the nutrient requirement in a better manner and also avoids the anti 
nutritional effects. Feeding of tree fodders reduces the usage of poor quality forage 
sources there by plays a role in reduced methane production.

Tree fodders and their role in methane production

Tree fodder feeding is a common practice among the livestock farmers. Plant 
secondary compounds in tree fodders such as condensed tannins ranges from 
0.81 - 4.02% , have been shown to reduce methane production by 13 -16%, mainly 
through a direct toxic effect on methanogens. Plant saponins (natural steroids 
occurring in several plant families) also potentially reduce methane, and some 
sources are more effective than others, with methane suppression attributed to 
combating protozoal infections.

Feeding methods

Stall feeding

Tree fodders are lopped and stall fed to livestock. This system of feeding is 
also referred to as cut and carry system or zero grazing. Tree fodders can be fed 
upto a level of 2 - 3 kg for sheep and goat, 5-6 kg for cattle and 0.25 - 0.30 kg for 
rabbits along with other fodder sources.

   
   Stall feeding cattle with tree fodder       Stall feeding sheep with tree fodder
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Stall feeding goats with tree fodder

Stall feeding rabbits with tree fodder

Grazing / Browsing

The animals are allowed into the agroforestry systems and are allowed to 
graze or browse the fodder available which increases their weight gain and reduces 
feed cost.
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         Cattle grazing in silvipasture     

      Goats browsing in silvipasture
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Tree leaf meal for animal feeding

Tree leaf meal production is the most practical way of conserving the surplus 
tree leaves. Tree leaf meal being rich in protein, carotene and minerals can be 
utilized for feeding livestock particularly during dry periods when availability of 
green forages is scarce. Tree leaf meal is also been exported to foreign countries 
for feeding purpose.
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8. Other benefits of trees

ÖÖ Trees can reduce the temperature thereby can play a role the earth’s 
temperature from rising.

ÖÖ Trees acts as filters of pollutants and fine particulates. A tree can absorb 
CO 2, sequester carbon and consequently mitigate climate change.
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ÖÖ Provides food for humans, animals and birds. Flowers, fruits, leaves, 
buds and woody parts of trees are used by many different species. Trees 
have medicinal uses and has potential to heal diseases.

ÖÖ Trees are the house for birds, small mammals, amphibians and reptiles 
and insects. Each of these animals finds shelter from predators. 
Additionally,  plants,  lichens,  and  fungi may use a tree as a growing 
substrate or food source.
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9. Role of student’s community in promoting trees in 
combating global warming

In the previous chapters global warming and their causes, role of trees in 
mitigating / deferring methane production, tree plantation systems, agroforestry 
models, feeding livestock to reduce methane production has been discussed.  
From this knowledge how students can play their role in combating climate 
change.

What could be done?

·Ö Due to urbanization and population growth, 
forests lands are under continuous pressure. 
Hence school based tree planting initiatives 
is one of the way to restore climate change. 
Planting trees and gardens at schools helps to 
beautify the community.

·Ö Tree planting awareness campaign can be 
conducted on World Environment Day and 
World Earth day in their school premises 
and in the places adjacent to the school. 
Every function organized in the school, tree 
planting activity should be included in the 
programme.

·Ö Students can share their knowledge with 
their local communities and can be play a 
significant role in tree plantation drive.

·Ö Students having livestock in their homes 
can cultivate tree fodders for feeding their 
animals.
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The fight against climate change is not only the responsibility of the  
countries, leaders and corporates. Hence, students who are the future can help 
to secure and reduce impacts on the environment. Students should play pivotal 
role by planting trees and fodder trees to reduce the rise in earth’s temperature, 
for more rainfall, to increase soil fertility and to obtain quality green fodder for 
sustainable living in the climate change scenario.


