Voices from the Field
Juli, Vivek, Kabir and Azad: the farming family of Krac-a-Dawna farm
About a quarter century ago a young
couple, barely out of university, decided to settle
in a village and do farming. They raised a loan to
purchase a degraded piece of land. The only
blessing that came with the land was four full
grown trees, a cow, a dilapidated hut and a
perennial stream. Not knowing a thing about
farming, Vivek and Juli Cariappa set out. Today
Krac-a-Dawna is an organic farm that is well
known in the country and overseas. This farming
family has to its credit a book written about them
and a film based on their life and learning. Vivek
Cariappa has been honoured with Krishi Pandit
award by the Government of Karnataka while
Juli has played a central role (in the initial years)
in drafting the organic standards document for
certification of farms for The Organic Farming
Association of India.
Their children Kabir, 22 and Azad, 18,
were born and brought up on the farm. The farm
became their home and learning ground. All
learning evolved through day to day activities on
the farm. Presently, Kabir’s interest is in mechanics
and machines and hence the ongoing research
work on bio-fuels. Azad is an animal person; a
multifaceted personality with deep insights into
how living systems function in unison to make
the farm a complete whole. If anyone is in two
minds about making a life on a farm, they would
benefit from his considered opinion. One will
find in him a voice of encouragement, pragmatism
and objectivity.
Reminisces Vivek, as the evening meal is
being prepared, “Both Kabir and Azad grew up
on the farm and learnt from the farm. Initially it
took a while for the village to accept us, but once
accepted we became very involved in the
community’s activities. Kabir’s education in the
initial years was through actual exposure to
peoples’ issues as we were very involved with the
Dalit movement at the time. His aptitude for
machines, maintenance of farm machinery and
now his interest in appropriate technology and
experimentation with bio-fuels received the initial
impetus in the farm workshed while I was
repairing my motor cycle, pumps, motors etc. He
would be assisting me and by the time he was six
or seven he knew about tools, nuts, bolts, size of
spanners etc etc.

Azad on the other hand has an artistic
bent and is a natural with animals. Animals take
to him intuitively. Unfortunately the farm has
not been able to provide him with the opportunity
to hone his artistic skills. That has been our regret.
Otherwise, he is completely in charge of all the
animals on the farm. Along with Juli, he is able to
treat them using homeopathy. He is up very early
in the morning to milk the cows and deliver it to
the local collection centre. He would like to get a
horse now, is what he says.”

Azad and Kabir growing up at Krac-a-dawna

Together Juli and Vivek add, “The
children learnt about farming activities very early
as we spent a lot of time with them in the initial
years, strolling around the farm, bathing in the
river, all the time observing keenly. They found
biology very easy as they freely mingled with the
people of the village who would tell them the
local names of plants and their special use or
characteristics. Birds, insects, pests, wild and farm
animals, they were very familiar with as they lived
amongst them. Chemistry was learnt in the dyeing
shed where we dye organic cotton cloth.
Microbiology, entomology, soil science they know
because of the compost and bio-dynamic
preparations that are made on the farm as also
the different kinds of cheese that is being prepared
here for sale. Math and record keeping they have
mastered, because we had to arrive at prices for
our produce. The entire gamut of calculations
factoring in numerous parameters was learnt at
the time. Frankly, they were quite convoluted
methods, but we arrived at the answers
successfully.
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“Sometimes a sum would go on for days.
If one had to plant on an acre of land, measure
the land, plant one foot apart, rows one foot
apart, how many rows, how many seeds, how
much seed in one kilo, how many bags of seed
and so on. Then the cost of planting and growing
the crop until harvest time would have to be
calculated. Post harvest processing and packaging
and finally costing of the produce and selling
price, profits.
“Good books were a resource that we
invested in. The National Geographic magazine
has been one such. At one point when the children
were growing up, we decided to slow down on
many of the activities which would have otherwise
occupied us. Those were formative years, when
values, ethics are imbibed.
“A few years ago when we had some spare
money, we invested in a piece of land which is in
their name. It is their responsibility entirely. They
have had to get the land records and other
documents in order, measure the land, fence it,
do the electrification and fix a bore well. We have
let them decide on the crops and methods. That
is where they can do and learn with independent
charge, make their mistakes and learn from them.
They have missed a planting season because of
wanting to spend time with friends. But that is
alright. How to use the money that comes in,
how to plan for different stages of farming, is all
part of the day’s work for them.

Vivek Cariappa

“Because we do regular exhibitions of
our products, that is another opportunity which
is used for planning, preparing posters, hand bills.
Apart from the skill of planning for a large event,
it teaches them many soft PR (public relations)
skills during the exhibition. T here is an
opportunity to interact with people from different
backgrounds and places.
Our Land Our Life

Juli Cariappa

“Once when they did not understand
about electricity, we undertook a long journey all
the way working backwards until we reached the
dam and transmission site. It was a tedious way
of doing things, but the trip was useful to clarify
to them once and for all the concept of electric
energy and related issues.
“When a Japanese friend offered to get
our farm certified as per their standards, it was a
huge learning process for the children because
we had to create records to establish the
authenticity of our farm produce documenting
the traceability of each produce from seed to
final product. Then we were growing some thirty
different crops.
“Farming has taught us to care for health
from the soil up. How to live on sustainable
principles? Growing most of your food, clothing,
shelter, health and personal care needs; health of
the soil, health of animals…Animal care can be
learnt through keen observation. Learning
diagnostic techniques; an animal can never hide
the way it is feeling.”
The only mistake according to them was
the bringing of a television set into the house
when Azad was still quite young. They regret that
there are no facilities readily available for
alternative forms of learning, especially with
regard to Azad whose artistic bent they have not
been able to nurture.
Continues Juli, “The biggest challenge if
you wish to be an organic farming family is to
trust in yourself and in your instincts. One must
be able to make a clear statement on where is it
one wants to go and have faith. You have to set
yourself up for questing, adventure, challenging
yourself to think intelligently; to strengthen your
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powers of observation. One must strive to take
ones learning and place it in a way that is practical
and relevant to the microcosm, rather than only
as fragmented applications.”
“You have to build your own capacity to
solve your problems, to respond to the world in
an effective way and learn to deal with it. What
else is education?”, she asks.
Kabir, “I was brought up having to do
my basic lessons of reading, writing and arithmetic
that my mum and dad taught me. There was no
set curriculum, and we investigated topics that
held my fancy at the time. I went to school for a
year when I was nine, but found it did not suit
me and gave it up. I find it difficult to come to

After a hard day’s work Kabir and Azad at the dinner table

terms with a situation where people gather for
the specific purpose of learning. To me, learning
happens on the job, instinctively.
“On the other hand, I give a lot of
importance to the role good books play in
education. There is value in learning from books,

I think it is necessary. It instills the discipline to
apply oneself diligently. I applied a combination
of systematic diligent work with doing things
hands on. My research on bio-fuels is a good
example of how I am doing things.
“I see no point in learning something, if
I am not able to use it. I have taught myself
computers and a lot of things about farm
mechanics, through books and hands on
application. The land gives you serious discipline
because you are responsible for everything that
happens there, and if you are not alert, things
will deteriorate very quickly. It makes you a
responsible person like nothing else can.”
Azad, “My day begins at four in the
morning. Open the cow shed, milk the cows
(presently six), take the milk to the dairy by six in
the morning, come back, clean the cow shed,
wash the cows, wash the cow shed, start the
generator, get the fodder, chop the fodder, get
the feed, prepare the feed in the correct
proportion, feed the cows and lock up the cow
shed. By then it is time to let the chickens out
and check the hen house to see if all is in order.
The milking machine requires that it be kept
extremely clean, that takes quite some time. Come
back. By now it’s time for breakfast and time
with the family.
“After that it is time to go out into the
field, start the water pumps, check the sprinklers;
check the drips, clean the sprinklers (clean the
orifices for easy flow). Repair damages if any
(caused mostly by rats nibbling at them at night).
And regularly check the fence and attend to
maintenance jobs.

Recommended list of qualities and skills to be developed by children who wish to learn
on the farm, arrived at through a discussion with Juli
A love for reading, because as an organic farming community and farming family children should be capable of
spending long hours on their own
Ability to use solitude to explore ones inner self and life in the world around
An urge to know beyond what there is
Taking on the responsibility to find out what is not clear
A keen power of observation
A love for physical work
Reading and writing as not functional tools but tools for refining and processing thought
Capacity to be responsive to living things
Learning to discern: how does one choose what is of value?
Grounding in ethical values
An exploratory childhood
A vocabulary built on the basis of a rich experience of life
The skill of effective communication
A practical approach to the cycle of life and death, as one comes across a lot of both on the farm
Learning how to look and feel things
To be able to see the farm as a manifestation of the beauty of life
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“About 10 in the morning, it is time to
send the cows out – more for the purpose of
exercise than for grazing. Then there are jobs
that may have cropped up which need to be
attended to, so do those. Otherwise, help Kabir
with his tractor work.
“I am generally free between 12 and 4
during which time I rest or pursue my personal
interests. In the afternoon, when the rest of the
family takes a short nap, it is my responsibility to
keep the work going.
“At 4 it is time for the second round of
feeding of the cows followed by milking them,
delivering milk to the dairy and cleaning the
milking machine. Then lock up the cow shed,

round up the chickens and shut them in for the
night.
“By now we are all ready to call it a day.
Dinner time is a special time for the family and
we spend a lot of time together talking, discussing
matters, planning etc. Sometimes there are records
to be written, accounts to be done all these are
done after dinner.”
Inspite of a schedule, just described by
Azad above, he has taught himself karate,
macramé, knotting ropes from vines, drawing and
sketching. He has in-depth knowledge about farm
animals, their care, snakes, knives, plant genetics,
cropping practice of dozens of crops etc.

Vishven and Bhargav Soneji: A success story
of farming and enterprise
Vishven and Bhargav, children of
Dhirendra and Smita Soneji grew up on an organic
farm in Gujarat. As children they played every
morning and evening. Langauge and social studies
were learnt from books published by Eklavya,
school books and many other books. Their
learning of maths, science and agriculture was
totally connected to the activities on the farm
where they worked every day during the morning
hours. Since their parents had set up a workshop
on the farm, they learnt repairs and maintenance

Bhargav prepares the land for the planting season

of tools and machinery on the farm itself. Training
in rural appropriate technology was taken at
Vigyan Ashram in Pabal near Pune. Today they
continue to work on the farm and run a thriving
enterprise of farm processed foods and farm
appropriate appliance production and services
which attract advance booking orders.

Proud Parents : Dhirendra and Smita Soneji
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MODULES

FARMING FUNDAMENTALS
Husbanding the land, as is obvious from the modules listed below, is an activity that requires
an in depth understanding of various topics; all interconnected; several overlapping. Because it deals
with living systems, good intuitive knowledge and a scientific understanding of plants and animals
and how they function in relation to one another and to natural phenomena becomes necessary.
Each of the modules is fundamental to the practice of farming and each is a complete science by
itself. A student may deal with them cursorily or may choose to study each in depth based on skill,
need and interest. Topics within each module when dealt will initially offer a broad overview however
as one begins to engage with actual practice, the interrelationship and interconnectedness will begin
to unfold. Although designed for the upper level students, some may feel the need to carry on with
the subject independently. Each of them is a journey of exciting discoveries. For the lower and middle
levels the topics will serve as indicative guidelines to design task lists and experiments.

List of Modules
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Soil – Pedology
Water – Hydrology
Soil and Water Inter-Relationship and Conservation Practices
Rainwater Harvesting
Ecology
Land Survey
Meteorology
Managing Natural Resources
Agriculture Theory
Agroforestry
Building Living Soils and Reclamation of Degraded Lands
Pests, Diseases and Methods of Natural Pest Control
Crop Production and Practice
Plant and Soil Health Supportive Preparations
Vermiculture and Vermicompost
The Process of Getting Healthy Seed
Raising a Nursery for Orchards and Agroforestry
Farm Records, Farm Accounts, Farm Crop Diary and Cow House Diary
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1. Soil – Pedology
Healthy and nutrient rich topsoil is a primary requirement for farming. It’s physical, chemical
and biological aspects and moisture content play a critical role in deciding the kind of crop that may
be grown as well as the expected yield. A good understanding of soil may be considered as the
foundation for all further study related to farming.

What is soil
How is soil formed
Soil profile (the pit method, or the study of a road cut)
Various types of soil
Identifying various soil types
What is soil texture; properties and salient features of soils
Nutrients in the soil and trace metals essential for plant growth
Organic and inorganic components in various types of soils
Soil carbon content, its significance to soil health and to farming
How to calculate soil carbon content
Living soils – the biological component in soils
Soil micro flora and fauna, their contribution to enhancing the quality of soil
The special role played by earthworms and fungi
Properties of various soils : soil parameters
Water retention properties of soils
Field capacity
Permanent wilting point
Water content at field capacity – water content at permanent wilting point
= available water content
Measuring soil pH
Ideal pH for various crops
Soil erosion, causes of soil erosion
Measures to contain soil erosion
Soil pollution and preventive steps
Methods of reclamation of polluted soils
Soil salination (sodicity)
Reclamation of salinated soils
Regenerating degraded soils
Guidelines for creating and sustaining living soils

Resources
1)

2)
3)
4)
5)
6)

7)

8)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet.
Wikipedia – topics related to soil
www.usgs.gov contains extensive modules on soil and data on soil
Food and Agricultural Organisation website www.fao.org
The NASA website www.nasa.gov
Rural Engineering Technology: Soil and Water Management (Text Book) for Class XII, Paper IV by
C.R. Mehta published by NCERT, New Delhi, 1997. Contains outlines of various topics on soil and
water.
Rural Engineering Technology: Soil and Water Management (Practical Manual) for Class XII;
Paper IV by C.R. Mehta et al published by NCERT, New Delhi, 1997.
Contains several experiments on soil and water.
Indigenous Techniques of Soil and Moisture Conservation and Runoff Management by V.S.Surakod
published by Publication Centre- University of Agricultural Sciences, Dharwar, 2003.
Techniques on watershed based approach to land management and various cropping practices.
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2. Water – Hydrology
Water systems, rain cycles, water availability are deciding factors that determine farming
activities. Most water is found underground and necessarily goes through an annual cycle to come
down as rain for a few months during the year. Farming in India continues to be largely rain dependent.
A systematic knowledge of the various aspects and properties of water is required if one is to use this
resource efficiently.
Hydrology – definition and scope
The water cycle or the hydrological cycle in nature
Quantification and measurement of different components of the water cycle
Hydro-meteorological parameters
Rainfall
Temperature
Humidity
Infiltration (into the soil)
Sunshine (duration and intensity using standard tables)
Evaporation potential - using the evaporation pan
Transpiration in plants
Vegetative cover
Land cover (without vegetation)
Sources of water – perennial and seasonal
Surface water/ water bodies: rivers, lakes, ponds, tanks
Underground aquifers and aquitards/ groundwater aquifers
Wet land systems
Quality of water
Hard water, soft water
Salts in water
Pathogens
pH of water

Water quality standards
Drinking
Irrigation
Properties of hard and soft water
Testing for water hardness
Neutralising hard water
Turbidity
Dealing with turbidity – with alum
Dealing with pathogens, using KMnO4
Irrigation systems
Surface water (SW) Irrigation: open channels, sprinklers, drip irrigation
Groundwater (GW) Irrigation: Open wells, bore wells
Land Subsidence
Conjunctive Use of SW and GW:
What is water logging?
Soil salination (sodicity)
Neutralising salinated soils
Water management
Storing water
Rainwater harvesting
Roof top
Catchment area
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Watershed management
Groundwater/ aquifer management/ pumping
Artificial Methods of recharging of groundwater sources

Water pollution and prevention
Guidelines for judicious usage of water and sustainable irrigation water management

Resources
1)

Groundwater Hydrology by David Keith Todd and Larry W. Mays by Wiley India Pvt Ltd
This book is an excellent university level book, and if one ignores the mathematics involved,
may still be used by Upper level students for its explanations. Available through www.flipkart.com

2)

Handbook of Hydrology by David R. Maidment by Mcgraw-Hill Professional Publishing
(Feb 1993)
This book is encyclopedic in nature and touches on every aspect of hydrology. An expensive
book.

3)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet.

4)

Rural Engineering Technology: Soil and Water Management (Text Book) for Class XII, Paper IV by
C.R. Mehta published by NCERT, New Delhi, 1997.
Contains outlines of various topics on soil and water.

5)

Rural Engineering Technology: Soil and Water Management (Practical Manual) for Class XII; Paper
IV by C.R. Mehta et al published by NCERT, New Delhi, 1997.
Contains several experiments on soil and water.

6)

Indigenous Techniques of Soil and Moisture Conservation and Runoff Management by V.S.Surakod
published by Publication Centre- University of Agricultural Sciences, Dharwar, 2003.
Techniques on watershed based approach to land management and various cropping practices.

7)

For good explanations on various topics related to soil and water the following websites would
be useful www.usgs.gov and www.fao.org
These site contain rich resource material for students as well as teachers.

8)

Topics on soil and water in Wikipedia
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3. Soil and water inter-relationship and conservation practices
Soil and water are like two sides of a coin. Their inter-relationship plays a determining role in
matters concerning farming. Many factors influence this relationship, an understanding of which will
hold a student in good stead for all further activities.

Soil and water inter-relationship
How soils hold water
Water percolation, infiltration and runoff
Water retention properties of soils
Field capacity
Permanent wilting point
Water content at field capacity – water content at permanent wilting point
= available water content
Soil erosion
Agents of soil erosion – wind and water
Types - splash, sheet, rill and gully erosion
Water runoff - causes
Techniques of soil and water conservation
Bunds, inlets, spillways, weirs
Types of bunding- stone, murrum (lateritic) earth, agave (live bunding)
Mulching- dry and green mulch
Stalks of the previous crop, coconut coir, twigs, leaf litter, palm etc
Gravel and sand mulching
Green mulch both for enhancing the soil nutrient value and water holding capacity
Ploughing across the slope
Application of tank bed silt to eroded areas
Incorporation of groundnut shells into the soil.
Set row cultivation
Indigenous bamboo drip irrigation (as in some parts of north-east India)
Contour bunding – (use of A-Frame to mark contours), spirit levels, and level marking using
transparent water tubes
Trenches along contours for water retention, increasing soil moisture content and for percolation to raise ground water levels

Terracing and in-field earth work
Earth bunds on contours, on field boundaries, on gradients
Stone and earth bunds on gradients
Bench terracing
Field leveling
Gradonies (inward sloping terraces on steep land)
Protection of terraces and disposal of surplus water
Diversion ditch (cut off drains)
Field weirs
Manipulating water course
Gully plugs
Temporary check dams
Permanent check dams
Flumes and chutes
Vegetative methods
Planting grass in strips, tree planting, strip cropping in low rainfall areas, shelter
belts, earth bunds with vetiver, sand dune stabilization
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Water runoff management practices
Vetiver as vegetative barrier
Ipomea as vegetative barrier across gullies
Cover cropping
Inter cropping, relay cropping, mixed cropping as water runoff management strategies

Resources
1)

Traditional water har vesting practices in the different eco-regions of India
(www.rainwaterharvesting.org)

2)

Rainwater Har vesting by Shree Padre, published by Altermedia, Thrissur.
www.altermediaindia.com. Shree Padre has singlehandedly popularised rainwater harvesting
by conducting innumerable workshops in remote corners of this country and by writing about
it zealously in newspapers and magazines. The book offers a hands on approach to techniques
of rainwater harvesting and related topics.

3)

Practitioners of traditional water harvesting techniques in India (www.rainwaterharvesting.org)

4)

Rainwater Harvesting (www.rainwaterharvesting.org)

5)

Publications from Centre for Science and Environment (CSE), Delhi www.cseindia.org

6)

The Central Institute for Soil and Water Conservation, Dehra Dun may be contacted for relevant
publications

7)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet.

8)

Rural Engineering Technology: Soil and Water Management (Text Book) for Class XII, Paper IV by
C.R. Mehta published by NCERT, New Delhi, 1997.
Contains outlines of various topics on soil and water.

9)

Rural Engineering Technology: Soil and Water Management (Practical Manual) for Class XII; Paper
IV by C.R. Mehta et al published by NCERT, New Delhi, 1997.
Contains several experiments on soil and water.

10) Indigenous Techniques of Soil and Moisture Conservation and Runoff Management by V.S.Surakod
published by Publication Centre- University of Agricultural Sciences, Dharwar, 2003.
Techniques on watershed based approach to land management and various cropping practices.
11) Some Reflections on Watershed Development by the late Dr Venkat, published by Manchi
Pustakam, Secunderabad.
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4. Rainwater Harvesting
Water which comes down as rain seasonally can be harvested using very simple techniques
and put to good use during the rest of the year. Rainwater has been harvested traditionally in the
dryer parts of this country using techniques that regulate rainwater flow such that it is stored
underground in natural aquitards; in enclosed manmade structures; open freshwater bodies etc.
Given the increasing uncertainty of timely rainfall and the steep fall in ground water tables, this
module must be seen as an essential course of study.

Rain the source of all water for human use
Harvesting rain
Eco region specific systems of rainwater harvesting
What are water catchments
What is meant by catchment area
In homes-catching rain where it falls
Farms-based on land topography and soil conditions
Harvesting potential - dependent largely on area of the catchment, amount of rainfall, soil conditions
Traditional water harvesting structures and water conveyance systems specific to eco regions
Estimating rainwater harvesting potential (RWHP)
RWHP = rainfall (mm) x area of catchment x runoff coefficient
Runoff coefficient for various catchment surfaces
Roof catchment
Ground surface covered and uncovered (untreated) areas
Calculating the rainwater harvesting potential for a house/building
Rainwater harvesting systems
Storage in tanks
Recharge into the ground
Storage in open natural spaces
Storage in closed constructed spaces
Storage in open farm tanks lined with polythene sheets
Potential rainwater harvesting sites
Rooftops
Paved and unpaved areas
Water-bodies
Storm-water drains
Components of rainwater harvesting systems for homes and buildings
Catchment
Filters/mesh
Gutters and conduits
First flushing
Storage - tanks, wells, ground water aquifers
Types of filters
Charcoal water filter
Sand filter
Dewas filter
Readymade filter
Considerations for storage facility-shape, type of construction material, location and position of
tank, cost
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Water recharge structure
Functional and dysfunctional wells and abandoned tube wells
Settlement tanks
Service tubewells
Recharge pits
Soakaways and percolation pits
Recharge trenches and troughs
Geo-morphological conditions affecting recharge methods
Understanding features of the local ecoregion, agro-climatic region, geographical region in relation
to water harvesting

Resources
1)

Rainwater Har vesting by Shree Padre, published by Altermedia, Thrissur.
www.altermediaindia.com. Shree Padre has singlehandedly popularised rainwater harvesting
by conducting innumerable workshops in remote corners of this country and by writing about
it zealously in newspapers and magazines. The book offers a hands on approach to techniques
of rainwater harvesting and related topics.

2)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet.

3)

Indigenous Techniques of Soil and Moisture Conservation and Runoff Management by V.S.Surakod
published by Publication Centre- University of Agricultural Sciences, Dharwar, 2003.
Techniques on watershed based approach to land management and various cropping practices.

4)

Some Reflections on watershed Development by the late Dr. Venkat, published by Manchi
Pustakam, Secunderabad

5)

Centre for Science and Environment, New Delhi has published manuals, handbooks and source
books on the subject. A catalogue of publications is available on their website.

6)

Central Institute for Soil and Water Conservation, Dehra Dun.
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5. Ecology
A sound understanding of the ecological underpinnings to every aspect of human life when
understood makes way for responsible stewardship. All things are connected; humans being the
dominant species have the responsibility to tread with care. How we engage with the environment
determines our course in history as also the future of the planet. Ecology as an independent topic
has been dealt with in Upper level biology. Apart from the topics mentioned below, topics related to
ecology from Upper level biology may also be studied. It is hoped that this exposure to ecology will
generate enough interest in the learner to pursue deeper engagements independently.

The ecosystem and its components
Physical – land, air, water
Biological – plants, animals, decomposers
Types of ecosystems
Aquatic
Pond, lakes, rivers
Oceans
Terrestrial
Forests
Deserts
Grasslands
High altitude regions
Ecosystem functioning – inter-relationships of components
Nutrient cycles – carbon, nitrogen, water
Energy flow in ecosystems – food chains, food webs, food pyramids
Ecosystem services – oxygen and carbon dioxide balance in nature
Ecological succession
Ecological indicators – keystone species
Ecological adaptations
Ecosystem health – concept of carrying capacity

Concept of an ecosystem
Niche, community and habitats
Earth as an ecosystem – the Gaia concept
Village/farm as an ecosystem
Soil as an ecosystem
Plant indicators and their role in environmental monitoring
Plants as indicators of soil pH
Plants as indicators of the nature of soils
Plants as indicators of water
Plants as indicators of altitude
Plants as indicators of mineral and metal content
Plants as indicators of pollution
Utilization of plants
Domestication of plants and centres of origin
Case studies of some crops to trace their origin, spread and domestication histories
Plants put to the service of man
Legumes for food and fodder
Plants: the main source of nutrition – food crops
Fibres
Timber
Medicinal plants, herbs, essential oils, dyes
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Rubber, paper, gums, resins, lacquer, cork, non edible oils, drugs (quinine, belladonna)
Beverages
Fumitories and masticatories
Alcohol and narcotics
Cash crops – human and environmental costs of such cropping systems

Conservation and environmental movements
The Chipko Andolan
Save the Western Ghats movement
The Nilgiri Biosphere Reserve – a land mark conservation initiative by the Government of India
The role of The Ministry of Environment and Forests and the Pollution Control Boards
Global warming, climate change, environmental crisis and our response to it at local, regional, national
and global levels

Resources
1)

Silent Spring by Rachel Carson, available from Other India Bookstore, Goa was the first book to
alert readers on the dangers of indiscriminate use of pesticides, environmental health, threats
of pollution and consequences. It set the foundation for the many environment movements
across the globe.

2)

Plant Ecology and Utilization of Plants by Dr B A Patil et al published by Sunny Publications,
Pune and Ahmednagar. The book is written in textbook format by a group of college professors
form Pune and Ahmednagar. It contains many useful topics related to plant ecology and
utilization, but falls short with regards to printing quality and use of good language. The practical
portion of the book details procedures for extraction of essential oils and for measuring ecological
parameters.

3)

Children’s Britannica Nature Trail Series published by Usborne Publishing Ltd, London in the late
1970s served as excellent books for introducing young children to nature study. Written more
on the lines of a field guide, it enthuses children to take up nature study. Presently out of print.
A sample copy of one of the series – Ponds and Streams is available for reference at the Taleemnet
library. It is strongly recommended that similar books may be used by parents and teachers.

4)

Biodiversity: Nurture Nature for Our Future (Activity Guide) published by NCSTC-NETWORK New
Delhi, 2006
This book contains several activities suitable for Middle and Upper level. Biodiversity being its
theme, most of the activities can be suitably adapted for understanding ecological concepts in
rural and farm habitats.
A copy of the book would be available for reference in local science centres that coordinate
Children’s Science Congress activities. Reference copies available with Taleemnet.

5)

Environmental Education: A Book of Activities (Climate Change, Natural Resources,) published by
Centre for Science and Environment (CSE) New Delhi 2011.
The book introduces children to climate change in the context of its impact on natural resources.
The human element in these issues is clearly brought out through activities.

6)

Glimpses of Plant Life Part I and II published by NCERT, 2001
These two low cost books are excellent reference books for introducing children to the world of
plants and trees.

7)

Our Tree Neighbours by Chakravarti S. Venkatesh, published by NCERT 1976.
A good resource for children for identification of common trees.
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8)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet.

9)

Hamare Jaunpurke Paed Paudhe (Hindi) Volume 1 Part I and II by the children of SIDH,
Uttarakhand, published by Society for Integrated Development of Himalayas (SIDH), Mussoorie,
2001.
A compilation of the biodiversity documentation, indigenous knowledge and village history
undertaken by the children of SIDH School, Uttarakhand. May be used with suitable adaptations
for other regions.

10) Bombay Natural History Society, Botanical Survey of India, Zoological Survey of India, Centre
for Environment Education, Centre for Science and Environment, National Book Trust, NCERT,
Homi Bhabha Centre for Science Education and World Wide Fund for Nature have publications
that children will enjoy reading.
Sanctuary Asia publishes the Sanctuary magazine and the Sanctuary Cub magazine on nature
and wild life. Gobar Times comes as a supplement with the Down to Earth magazine, a CSE
publication, addressing the young reader on contemporary environmental issues.
Centre for Environment Education (CEE) publications on various topics related to environment
and ecology.
Centre for Science and Environment (CSE) publications on various topics related to environment
and ecology.
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6. Land survey
Being able to represent an area on paper to-scale is a skill that can be easily mastered with
some amount of diligent work. Mapping an area and the ability to read maps and topo sheets will
come in very handy in innumerable situations which require taking informed decisions on the farm.

What is land survey?
The need for surveying land
Land survey: tools and methods, field book
Basics of Cartography: map making/ map projection systems/ units/ measurements, map scales/
dimensions etc.
Survey of India/ Geological survey of India
Identifying a plot of land from a revenue land map
Marking boundaries of a given plot of land
Calculating the area of a plot
Geomorphological parameters: slope/ aspect ratio/ elevation/ etc.
Contour mapping of a plot to indicate equal elevations
Drawing a map of a plot of land to scale indicating
Area
Cardinal directions
Contours and elevations and highest and lowest points
Water sources
Trees
Land marks
Significant farming activities, built up areas and sheds
Power lines
Underground irrigation pipelines
Underground channels, conduits
Underground telecommunication lines
Underground sumps, soakpits and tanks
Different soil types
Using Google Earth to create a map of the given plot
Introduction to GPS (Global Positioning Systems), the use of mapping software along with GPS
Introduction to GIS (Geographical Information Systems)
The working of NIC (National Informatics Centre)
What are satellite images
Learning to read topo sheets
Land survey institutes
Remote sensing institute, Dehra Dun
Remote Sensing Institute, Hyderabad
Geographical Survey of India
Geological Survey of India
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Resources
1)

Principles of Geography by Charles Farro, for contour maps

2)

Practical Geography – Field books by various publishers

3)

GIS – Global Information Systems

4)

NIRC – National Informatics Centre www.nic.in

5)

Google Earth

6)

Wikipedia – topics related to remote sensing and land survey

7)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet.

178

Our Land Our Life

7. Meteorology
In the days of yore people had a feel for the weather and had developed many fool proof
thumb rules for making predictions. These formed the basis for taking important decisions regarding
the seasonal activities on a farm. Weather is dependent on a multiplicity of physical factors working
in tandem. Micro-climatic conditions are region specific. A sound understanding of how to generate,
interpret and analyse data regarding various physical parameters is an interesting field of study for
its own sake. Meteorology is a very advanced science that can be put to good use in taking critical
decisions on several aspects of farming.

What is meteorology?
Basics of meteorology
Earth atmosphere: constituents, layers, physical and chemical properties
Vertical Temperature structure of the atmosphere
Lapse rates
What is weather?
Clouds and weather systems
What is climate?
Hydro-meteorological observatories
What does IMD (India Meteorological Dept) do?
WMO (World Meteorological Organisation)
Meteorological parameters and their measurement
Ambient temperature
Maximum temperature
Minimum temperature
Daily mean temperature
Normal temperature range of a place
Rainfall
Evaporation
Atmospheric humidity
Agricultural meteorology
Importance of meteorology in agriculture
Dew point
Frost
Field capacity
Permanent wilting point
Water content at field capacity – water content at permanent wilting point
= available water content
Soil temperature
Weather and plant growth
Atmosphere, weather and climate, seasons
Atmosphere
Composition of air
Atmospheric strata
Elements of climate
Temperature, radiation, atmospheric pressure, wind and humidity
(including water vapour, clouds, precipitation, evaporation).
Factors governing climate
Latitude, altitude, local topography, nearness to sea, mountains etc.
Understanding climatology in the context of agriculture
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Elements of weather
Wind velocity and its direction, atmospheric humidity, atmospheric
pressure, temperature of air, hours of sunlight and sunshine, evaporation
from land surfaces and water bodies, rainfall and other forms of
precipitation
Understanding weather science in the context of agriculture
Effects of elements of weather on farming
Solar radiation
Light intensity
Quality of light
Duration of light
Direction of light
Temperature
Atmospheric pressure
Wind
Evaporation
Relative humidity
Rainfall: the monsoon and its importance to farming in India
Seasons
Summer or pre-monsoon
Monsoon
Post monsoon
Winter
Aberrant weather and its effects on farming
Drought
Flood
Cyclone
Cold waves and frost
Heat injury
Thunder storms
Dust storms
Hailstorms
Weather predictions: general/agricultural applications
Role of weather forecasts in farming activities
Advantages of weather forecasts
Elements of weather that can be forecast
Types of weather forecast-short range, extended, long range
Cloud patterns as indicators for short term weather predictions
Agro climatic zones of India and their salient features
Air pollution
Acid rains
Smog
What is climate change?
Adapting agriculture to changing weather patterns
Local phenology studies as bio-indicators of changing weather conditions
Calendars for agricultural activities
Solar
Lunar
Panchang – (The Indian calendar)
Bio-dynamic
Understanding the Panchang in the context of farming
The Asian Agricultural History journal – for regional calendars
Regional farm calendars
Regional farming practices based on various calendars in use locally
Community knowledge on farm practices with reference to lunar / solar cycles and cosmic events
like eclipses, full moon and new moon, dawn and dusk
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Resources
For Meteorology
1) Indian Meteorological Dept website (www.imd.gov.in)
2)

World Meteorological Organisation (website www.wmo.int)

3)

British meteorological department (www.metoffice.gov.uk) – offers weather related activities
for children

4)

Local and state level meteorological departments

5)

Newspaper, television, radio bulletins

6)

Lakshmi Ashram at Kausani in Uttarakhand and Centre of Learning Organic Agriculture and
Appropriate Technology (www.sholaicloaat.org) has setup equipment for recording
meteorological data. Students record observations on a regular basis. Such practices can be
emulated by others.

For Lunar and solar calendars
7) Local Panchang
8)

Newspapers

9)

Farmer – radio programmes

10) Community wisdom on farm practices following lunar / solar cycles and cosmic events like
eclipses, full moon and new moon, dawn and dusk.

Other
11) Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet.
12) Crop Production: Elements of Crop Production Textbook for Class XI; Paper I by K.N. Bansal published
by NCERT, New Delhi, 2000.
Covers a wide range of topics on agricultural practices
13) Crop Production: Elements of Crop Production (Practical Manual) for Class XI (Paper I) by K.N.
Bansal published by NCERT, New Delhi, 2000.
Contains topics on measuring weather parameters
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8. Managing natural resources
Natural resources are the mainstay of any community at the local level and the backbone of
a region/nation at the macro level. How we use, abuse or manage them has both short term and
long term implications to every aspect of human life. A holistic landscape approach to managing
them has always proved beneficial to man. This module integrates several others such as soil, water,
agro-forestry, ecology, water harvesting, construction etc. It is best approached by drawing on relevant
aspects from related topics within the farming modules. The topics mentioned below serve only an
indicative purpose.

What are natural resources?
Mapping natural resources – farm/village
Quantification of natural resources – availability, consumption
Patterns of consumption – quantification in datasheets
How much is available
How much is being used

Traditional ways of resource management in farms / villages
Arriving at an understanding (definition) of sustainable use
Formulating a strategy for sustainable use for a given area
Planning and implementation

Resources
1)

Centre for Science and Environment, New Delhi has published manuals, handbooks and source
books on the subject. A catalogue of publications is available on their website.

2)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet.

3)

Managing our Land (Workbook) published by Uttarakhand Paryavaran Shiksha Kendra, Almora.
Available for reference with Taleemnet.

4)

Indigenous Techniques of Soil and Moisture Conservation and Runoff Management by V.S.Surakod
published by Publication Centre- University of Agricultural Sciences, Dharwar, 2003.

5)

Techniques on watershed based approach to land management and various cropping practices.

6)

Some Reflections on Watershed Development by the late Dr. Venkat, published by Manchi
Pustakam, Secanderabad

7)

Google Earth for mapping

8)

Land records with the revenue department

9)

Community knowledge

10) Local forest department, revenue department, hydrology department, agriculture department
or Panchayat office
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9. Agriculture theory
This module is theoretical in nature and has been designed to provide the student with a
broad overview of all matters related to agriculture. Most of the topics covered here may be found in
the comprehensive book on the subject – The Organic Farming Sourcebook, edited by Claude Alvares.
This book makes a good beginning for a student interested in farming and farm related activities.

What is agriculture?
History of Indian agriculture
Importance of agriculture in India
Characteristics of Indian agriculture
Agro climatic/ agro ecological regions of India
Agriculture in India - a way of life
Agricultural practices in India
Organic farming
Permaculture
Ecological farming
Natural farming
Biodynamic farming
Sustainable agriculture
Homa farming
NATECO farming
Traditional regional practices
Crop diversity of India
Rice, millets, pulses, oil seeds, vegetables, fruits, spices, herbs, medicinal plants, minor forest
produce, tubers
Traditional seed savers and keepers of germ plasm
The work of Dr Richharia
Revival of interest in the growing of millets – the work of Vijay Jardhari, Deccan Development
Society and Millet Network of India
Pioneers, practitioners, promoters and associations
Pioneers
Albert Howard
Fukuoka
Dhabolkar
Dr Venkat
Bernard Declerq
Practitioners
Bhaskar Save
Narayan Reddy
Deepika Kundaji
Clea Chandmal
Subash Sharma
Promoters
Claude Alvares
Kapil Shah
G. Nammalwar
P. V. Satheesh
Sultan Ismail
Vanaja Ramprasad
Vandana Shiva
K. Vijayalakshmi
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Associations
Organic Farming Association of India
Navdhanya
Deccan Development Society
Sahaja Samrudha
Green Foundation
Annadana
Modern agriculture systems
Green revolution and chemical farming
Operation white flood and loss of indigenous cattle breeds
Hybrids, monoculture farming, loss of traditional seeds and its effects on traditional farming
practices, cropping for cash, cropping for export
Seed and crop patents - turmeric, basmathi rice, neem
Genetically Modified Organisms in agriculture – the case of BT brinjal, BT cotton, corn, golden rice
The negative impact of modern agricultural systems on traditional farming practices
Capitalistic interests in the farming sector
Seed, fertilizer and pesticide industry
Retail chains
Government policy on agriculture and infrastructure
National and state policy on organic farming
National Horticulture Mission
National crop boards and agricultural councils
Research Institutions
Agricultural universities
Outreach centres and extension offices
Meteorological information centres
Farmer training schools
Krishi Vigyana Kendras
International bodies
IFOAM
FAO
Certification
PGS
Certification agencies
Markets
Farmer markets and bazaars
Agricultural Produce Marketing Cooperative (APMC)
Organic Stores
The export market
Retail chains
Fair trade
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Resources
1)

The Organic Farming Sourcebook edited by Claude Alvares, published by Other India Press, Goa,
2010 is a comprehensive book on all matters related to non chemical practices. Within the book
one will find case studies of practitioners, pioneers as well as matters related to organic practices,
policy, stores, farm centred schools, book reviews etc. It would be useful to begin any study of
agriculture with reading this book. Available with the Other India Bookstore. MAPUSA, Goa
www.otherindiabookstore.com

2)

One Straw Revolution by Masanubo Fukuoka, published by Other India Press, Goa

3)

An Agricultural Testament by Albert Howard, published by Other India Press, Goa. An abridged
version of the same book has been published by Manchi Pustakum, Secanderabad

4)

www.ofai.org is the official website of the Organic Farming Association of India. It is a source of
useful information on many topics on agricultural practices. It offers a link to power point
presentations of proven practices by experts in the field.

5)

The Asian Agri-History journal published by Asian Agri-History Foundation, Secunderabad
(www.agri-history.org) carries interesting articles. Archival copies are available on their website.
They have also published several books and translations from ancient texts on traditional
agricultural practices.

6)

A History of Agriculture in India by M.S.Randhawa published by ICAR in 4 large volumes. It
covers a period of over a thousand years, providing a panoramic view of what has happened on
the Indian subcontinent with respect to traditional agriculture over the ages. Instructors and
strongly motivated students may find these volumes useful.

7)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet.

8)

Crop Production: Elements of Crop Production (Practical Manual) for Class XI (Paper I) by K.N.
Bansal published by NCERT, New Delhi, 2000.
Contains topics on measuring weather parameters, various implements used in crop production.
Also topics related to seed and germination. The topics on fertilizers and chemical weed and
pest control measures may be dropped.

9)

Dairying Volume-IV- Forage Production Conservation and Recycling of Farm Wastes (Instructioncum-Practical Manual) by A.K. Sacheti, published by NCERT, New Delhi, 1991.
Agroforestry practices mainly for the production of fodder and recycling of farm waste from
cattle.

10) Horticulture: Fruit Production Text Book for Class XI by A. A. Faroogi et al published by NCERT,
New Delhi, 1999.
Contains topics related to horticulture practice. Contents mentioning chemical inputs may be
dropped.
11) Exemplar Instructional Material for Pre-vocational Course under Work Experience on Plant
Protection (Instructional-cum-Practical Manual) for Classes IX – X by A. K. Dhote published by
NCERT, New Delhi, 1987.
The book covers topics related to pests, their control and equipment used. Topics related to
chemical practices may be ignored.
12) Crop Production: Elements of Crop Production Textbook for Class XI; Paper I by K.N. Bansal published
by NCERT, New Delhi, 2000.
Covers a wide range of topics such as agricultural practices, farming tools, post harvesting
practices. Topics related to chemical practices may be ignored.
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Voices from the Field
Shree Padre
The rural curriculum makes it possible
to acknowledge the validity of inherent
knowledge systems. A farmer who has never
dreamed that what he knows is of real value
can be a teacher to the children in this
programme.
Soil erosion and deforestation are the
two important issues that affect us. We have
forgotten the significance of soil preparation
to cultivation. Double digging is worth teaching
children. The logic is simple - prepare the top
soil with good aeration and good water holding
capacity.
Instead of speaking on topics like
freedom and empowerment, show it in practice.
The children can be asked to write letters to
their parents, they can then ask a post man,
how it would reach their parents. Make him
your resource person. Why should only white
collared persons be considered fit to be
resource persons?
Of the many things that can be taught,
to me, the most important are: general water
conservation and the role of water bodies, and
the knowledge of location specific practices.
Our area, in old times, had food security. There
was crop security. If you take the records of
the past 3-4 years there is no crop or at the
very least a minimum yield each crop cycle. A
farmer achieving a crop every year is an
outstanding achievement. Farmers with large
areas are going in for sand mulching. They have
also devised innovative financial systems, where
they lease part of the land for a few years, just
enough to see them through, while rebuilding
soils in the not so fertile patches.
If I have a separate school running for
rural children, I would make Bushnoor Math,
a successful farmer, the teacher. He has not
lost a single crop for the past 25 years, not
only that, he has successfully taken two crops
in a year.
We have now a generation of young
adults with aspirations to see their parents
‘living well’. They take up jobs in big towns
and wish to ‘upgrade’ their parents from being
farmers to pre maturely retired idle folk. They
are persuaded to abandon farming, lock up the
house and move in into their children’s home
in big towns. They feel their parents have

worked very
hard
and
should now
spend their
time in leisure.
What happens
on the farming front then?
If there is no
maintenance,
it lies fallow.
This is another
big
threat whose
repercussions
Shree Padre
have not yet fully manifested. A farm is not
like an industry that you may lock up. What
will you do if there are cows?
Veterinary science is also an area where
the children have to be made aware and be
made to understand that animals are very much
part of their life. I have known children who
look at real animals in the neighbourhood with
great unease but will look at an animal
documentary with rapt attention. This
alienation from nature in our children should
be a cause for anxiety.
Somehow we seem to be conveying the
message to our children and to society that
farming is the last job option one must take. I
don’t know how we are going to achieve the
vision of a hunger free society with that
attitude.
What I am saying is that, if we really
care, there should be SOS centres where the
problem of debt, finances and technical issues
related to farming can be solved through
counseling. If these centres can have successful
farmers as counselors who are able to inspire,
then farming will get a big boost.
Today there are economic problems
because the knowledge of the best practices
has not been disseminated widely. There is a
total disconnect between the farmers, the
scientific body of knowledge and technology
available and the agriculture department.
Farmers are treated like destitutes. Nobody
wants to address their real issues. There has to
be a conscious effort if we are to give due
recognition to the farmers and the farm
labourers as the food feeders of the country.
None want their children to farm today.
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10. Agroforestry
Apart from growing food crops, a farm grows many different plant and tree varieties for
different purposes. Trees and plants are required to fulfill needs such as fencing, windbreaks, animal
fodder, green manure, fuel, timber etc. The growing of such trees is broadly classified as agroforestry.
Within this practice there is opportunity for supplementing the farm income, as many trees have
commercial value. Fruit trees on the farm can be improved for quality of fruit and yield through
grafting which further adds to the income. This module may be dealt with by understanding theoretical
aspects combined with practical work.

What is agroforestry?
Types of agroforestry – alley cropping, trees on the perimeter of a farm, mixed cropping
Causes for loss of green cover in village common lands and fringes of forest areas
Human demand for timber, fuel wood, fodder, minor forest produce
The need for incorporating agroforestry practices in farming
Systematic management of tree plantations as a renewable resource
Field study and survey of the village common lands, farms and homesteads and forest fringes for
Identifying local tree species
Study of the health of the green cover
History of the green cover – original forests, secondary forests, plantations
Reasons for degradation
Possible interventions for regenerating of green cover
Developing a time bound action plan to regenerate green cover

Categorise local species based on their use, economic value and characteristics with the assistance
of village elders or forest officials
Drawing up an activity chart for collection of seeds, raising a nursery, caring for saplings, preparing
planting beds or pits, planting and post planting care
Raising at 3-4 saplings each of a few local varieties from seed or vegetative shoots (e.g. bamboo)
Maintaining records for the above
Improvement of fruit trees for better yield through grafting
Improving the productivity of wild/inferior/old trees such as mango, ber, wood apple through grafting
techniques
Making a plan on the map of a farm plot for planting of trees on bunds, in watershed areas, on the
farm perimeter to meet various farm needs such as fencing, fodder, timber, windbreaks, shade etc.
Growing natural fences with local varieties of fencing shrubs
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Resources
Agroforestry has been practiced by communities on individual farms and community lands
for centuries. Many plant species ideal for fuelwood, fodder, green manure, timber, seasonal fruit,
wind breaking qualities, shade etc are region specific. This knowledge is available locally and may be
used in the study of agroforestry.
The international community at Auroville, Pondicherry have been pioneers in regenerating
highly degraded landscapes. Practices within Auroville are based on sound ecological principles.
Anyone interested in agroforestry and ecorestoration would benefit greatly by spending time as
apprentices there. Bernard Declerq from Pebble Garden, Joss Brooks from Pichandikulam Forest,
Lucas Dengel from the Bio Dynamic Association among others have done pioneering work in this
field.
1)

Tree Rearing Social and Agroforestry by G.Guru and others published by NCERT New Delhi, October
1992

2)

Tree Rearing, Social and Agroforestry (Work Experience Manual) by G.Guru published by NCERT,
New Delhi, 1992. Good book on agroforestry topics.

3)

Glimpses of Plant Life Part I and II published by NCERT, 2001
The above two low cost books are excellent reference books for introducing children to the
world of plants and trees.

4)

Our Tree Neighbours by Chakravarti S. Venkatesh, published by NCERT 1976.
A good resource for children for identification of common trees.

5)

Green teachers’ guides on farming practices are available from Centre for Environment Education,
Ahmedabad

6)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet.

7)

Dairying Volume-IV- Forage Production Conservation and Recycling of Farm Wastes (Instructioncum-Practical Manual) by A.K. Sacheti, published by NCERT, New Delhi, 1991.
Agroforestry practices mainly for the production of fodder and recycling of farm waste from
cattle.
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11. Building living soils and reclamation of degraded lands
Albert Howard was the first to observe that the indigenous methods used by Indian farmers
for nurturing soils, using compost and farm yard manure, produced excellent results. With the
introduction of chemical agriculture much of this knowledge was discarded. Very shortly however
farmers began to realise the pitfalls of chemical intensive farming. With the revival of organic farming,
there has been renewed interest in the indigenous practices complemented with scientific knowledge.
This module takes into account multiple factors that go into the building of living soils and regenerating
degraded lands.

The soil as a living entity
Traditional wisdom of nurturing soils
How soil becomes dead – unhealthy practices that affect soil health
What is soil health?
Features of healthy soil
Organic content, microbes, subterranean flora and fauna, colour, texture, moisture,
temperature, pH
Soil fertility, its suitability for certain crops
What is degradation of soil and land
Causes of soil and land degradation
Faulty practices that have caused degradation of soil
Faulty practices that can cause degradation of soil
Self regeneration cycles seen in nature
Indicators of soil and land degradation – tendency towards desertification
Symptoms of soil and land degradation
Impact of degraded soil and land on other systems
On farming
On animals
On cropping patterns
On productivity
On the village community – debts, migrations, suicides, economy
Water systems – flood, erosion, drought. Their effect on the water table
Soil reclamation practices
Mulching, green manuring, increasing green cover, no till farming, compost, mixed
cropping practices
What is humus?
Mycorrhiza – the symbiotic association of fungi within plant roots
Significance of rhizomes and mycorrhiza in soil health
Rhizomes in legumes – the symbiotic association of fungi and roots
The significance of intercropping and crop rotation of legumes in enhancing soil health
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Resources
1)

The Organic Farming Sourcebook written & edited by Claude Alvares, published by Other India
Press, Goa, 2010 is a comprehensive book on all matters related to non chemical practices.
Within the book one will find many resources related to building living soils. It would be useful
to begin any study of agriculture with reading this book. Available with the Other India Bookstore.
MAPUSA, Goa www.otherindiabookstore.com

2)

Compost by the late Dr Venkat published by Manchi Pustakam, Secunderabad is a small booklet
providing a sound background to understanding the value and practice of composting.

3)

Regenerating the Soil by Claude Bourguignon available with Other India Bookstore, MAPUSA,
Goa. This book reiterates the importance of nurturing the soil and the fact that only living soils
will support an agriculture of permanence.

4)

Many pioneers have discovered ingenious methods of building living soils and enriching soil
nutrient and microbial content. The work of B. N. Nandish, of Karnataka, Shoor Veer Singh of
Uttar Pradesh, Chetana Vikas of Wardha, Maharashtra, Bernard Declerq from Auroville is worth
detailed study. Their work is featured in the Organic Farming Sourcebook.

5)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet.

6)

Dairying Volume-IV- Forage Production Conservation and Recycling of Farm Wastes (Instructioncum-Practical Manual) by A.K. Sacheti, published by NCERT, New Delhi, 1991.
Agroforestry practices mainly for the production of fodder and recycling of farm waste from
cattle.

7)

Indigenous Techniques of Soil and Moisture Conservation and Runoff Management by V.S.Surakod
published by Publication Centre - University of Agricultural Sciences, Dharwar, 2003.
Techniques on watershed based approach to land management and various cropping practices.

8)

Some Reflections on Watershed Development by the late Dr. Venkat, published by Manchi
Pustakam, Secunderabad.
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12. Pests diseases and methods of natural pest control
Traditionally farmers had developed several natural methods and formulations for control of
farm pests and crop diseases. The most common one that one notices even today in farms is the
scare-crow. Natural biological controls meant setting up bird perches for owls and other carnivores
to conveniently hunt for mice, crabs etc., leaving anthills undisturbed as readymade homes for snakes,
or the growing of aromatic plants to keep away insect pests. With the onset of chemical agriculture
came chemical pesticides, weedicides and herbicides. Pests, mostly insects that bred in un-controllable
numbers were seen to target specific parts of specific crops. With the revival of non-chemical farming,
farmers revisited traditional knowledge to invent effective formulations for pests and disease control.
To understand why and how natural pest control methods work, a good knowledge of insect life
cycle, morphology and habits would be essential. Insect specific bio-formulations can then be worked
out.

Pests and diseases of important crops and their control
Insect pests
Types
Leaf eaters or defoliators
Sap suckers
Stem and root borers
Leaf rollers
Leaf miners
Bark and wood feeders
Fruit borers
Insects in store houses and godowns
Transmitters of viral, bacterial and fungal diseases causing mould, blight,
wilt etc.
Pests of field crops, nature of attack and control measures
Diseases in field crops, their symptoms and control measures
Various biological formulations for the control of pests and diseases

Resources
1)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet.

2)

Exemplar Instructional Material for Pre-vocational Course under Work Experience on Plant
Protection (Instructional-cum-Practical Manual) for Classes IX – X by A. K. Dhote published by
NCERT, New Delhi, 1987.
The book covers topics related to pests, their control and equipment used. Topics related to
chemical practices may be ignored.

3)

The Organic Farming Sourcebook written & edited by Claude Alvares, published by Other India
Press, Goa, 2010 is a comprehensive book on all matters related to non chemical practices.
Within the book one will find case studies of practitioners who have mastered techniques of
natural pest control. It would be useful to begin any study of agriculture with reading this book.
Available with the Other India Bookstore. MAPUSA, Goa www.otherindiabookstore.com

4)

www.ofai.org is the official website of the Organic Farming Association of India. It is a source of
useful information on many topics on agricultural practices. It offers a link to power point
presentations of proven practices of natural pest control methods by experts in the field.
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13. Crop production and practice
This module covers a range of topics that are necessary to learn in theory and skills if one has
to have a good grip on working with the land to produce food. There are many aspects to growing
food is what one will discover in the process of studying this module. At the end of this study one will
grow in his/her respect for the tremendous knowledge and practical skills that farmers have and the
hard work that goes into farming. One will also realise that women play a major role in contributing
to farming activities.

Elements of crop production
Crops and their classification
Definition of crop
Classification of crops based on various criteria
range of cultivation
garden crops
plantation crops
field crops
taxonomy
the grass family- Gramineae
annual, biennial, perennial
the legume family-Leguminosae
annual, perennial
other crop families
Asteraceae (Compositae): Sunflower,safflower
Chenopodiaceae: Spinach, beet
Convolvulaceae: Sweet potato
Cruciferae: Rapeseed and mustard, toria and taramira
Cucurbitaceae: Pumpkin, sweet gourd, ash gourd,
bitter gourd, cucumber
Euphorbeaceae: Castor, tapioca
Liliaceae: Onion, garlic
Malvaceae: Cotton, mesta, lady finger
Pedaliaceae: Sesame
Solanaceae: Potato, tomato, brinjal, chili, tobacco
Umbelliferae: Coriander, carrot, cumin
Ziliaceae: Jute
Zingiberaceae: Ginger, turmeric
Season
Kharif/monsoon crop
Rabi/winter crop
Zaid/summer crop
(Sunlight and temperature resilient varieties are grown round the
year irrespective of the season)
Duration of life cycle
Annual
Biennial
Perennial
Use of crop plant and their products
Cereals
Millets
Oil seeds
Pulses
Vegetables
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Forage crops
Fibre crops
Sugar crops
Medicinal crops
Beverages
Spices and condiments
Narcotics
Special purpose crops
Cash crops
Green manure crops
Cover crops
Smother crops
Catch crops
Mulch crops
Trap crops
Augmenting crops
Alley crops

Factors affecting crop production
Genetic factors-based on variety, food habits, adaptability to climatic and edaphic factors
Environmental (climate) factors - air, temperature, relative humidity, solar radiation, wind
velocity and direction, evaporation etc.
Edaphic (soil) factors
physical (soil texture, temperature, moisture content and structure)
chemical (pH, electrical conductivity, redox potential)
biological (micro soil flora and fauna)
Biotic factors - activities of man, animals, birds, micro and macro organisms, pest attacks
Farming systems
Cropping pattern based on farming practices
Shifting cultivation
Settled permanent agriculture
Mixed cropping and its advantages
Inter cropping
Advantages and limitations
Types
Parallel cropping
Companion cropping
Synergistic cropping
Ratooning
Strip cropping
Mono cropping
Multiple cropping
Double cropping
Sequential cropping
Relay cropping
Crop rotation
Principles of crop rotation
Ideal rotation pattern
Advantage of crop rotation
Common rotations based on various agro-climatic and geographical zones
Cropping scheme
Principles and parameters for selection of cropping schemes
Area of the farm-cultivable and non-cultivable area
Number of plots
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Crop selection based on location and available resources, markets,
post harvest processing facilities
Calculation of cropping intensity
Agro forestry incorporations into farming
Tillage and tilth
Practice, objectives, advantages and disadvantages of tillage operations
Tilth - good, ideal, fine and rough
Types of tillage
On season tillage
Off season tillage
Preparatory tillage - ploughing
Inter tillage
Minimum tillage
Zero or no tillage - benefits and limitations
Agricultural implements
Tillage implements
Based on power used
Hand operated tools and implements
Animal drawn implements
Tractor drawn implements
Based on purpose
Primary tillage
Ploughs - indigenous or wooden plough, soil turning plough,
mouldboard plough, disc plough, listers, sub-soiler, sweeps,
ridger, puddlers
Secondary tillage
Harrows - disc harrow spike-tooth harrow, spring tyne
harrow, blade harrow
Cultivators
Hoes
Clod crushers and levellers – planks, rollers, bund formers
Implements and their function
Plough
Wooden indigenous plough
Iron plough
Harrow
Cultivators
Clod crushers
Plank
Leveller
Puddler
Bund former
Implements in common use
Familiarising with use and maintenance of tillage implement
Sowing implements
Seed drill
Planters
Transplanters
Familiarising with the use and maintenance of sowing implement
Calculating seed rate for a given plot size
Inter - culture implements their use and maintenance
Hand hoe
Garden rake
Shovel
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Paddy weeder
Cultivator
Green manure trampler
Familiarising with the use and maintenance of inter-culture implements
Common tools and materials
Spanner set
Screwdriver set
Grease and oils
Harvesting implements
Sickle
Mechanised harvesting implements
Familiarising with the technique and practices for harvesting different kinds of crops
Post harvest tools, metho ds, implements and equipment
Indigenous practices of harvesting different kinds of crops
Mechanised and semi-mechanised equipments
Thresher
Maize sheller
Groundnut kernel sheller
Winnower
Ground nut digger and potato digger
Local innovations
Familiarising with the local techniques and practices of post harvest processing of
different crops and their preservation
Plant protection
Sprayers

Seed and sowing
Seed - definition, roll and characteristics of good seed
Types of seed
Breeder or nucleus seed
Foundation seed
Certified seed
Hybrid seed
Composite seed
Seed quality
Seed purity - (based on proportion of pure seeds, other crop seeds and inert
matter in a given seed sample)
Seed viability
Test for seed viability - germination test
Germination
Test for germination - in petri-dish, sand, rag - roll
Seed dormancy
Importance
Kinds-innate, induced, enforced
Causes for dormancy - seed coat impermeable to water or oxygen, hard
seed coat, rudimentary dormant embryo, dormant embryo, synthesis of
accumulation of germination inhibitors in seed
Methods to break seed dormancy
Local practices for various crops
Scarification
Temperature treatment
Exposure to light
Application of pressure
Removal of seed inhibitors
Application of chemicals
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Seed Treatment
Local traditional practices
Physical, chemical, biological (application of microbial cultures such as
rhizobium)
Sowing
Time of sowing
Depth of sowing
Methods
Direct seeding (broadcasting )
Drilling
Nursery raising and transplanting

Weeds and their management
Definition of weeds
Familiarisation with different types of weeds, their habits, crop association, features
Making a weed herbarium collection
Losses caused by weeds due to:
Reduction in crop yield
Contamination of main farm produce - loss in quality
Harmful to human and animal health
Contamination of water body
Host to pest and pathogens
Competition for nutrients, sunlight, water and space
Uses and advantages
As forage
As green manure
As food by humans
As medicinal plants
As controller of soil erosion
As fencing, thatching, rope making material
As raw material in paper and pulp industry
Characteristics of weeds
High persistence and resistant to control and eradication methods
Large seed producers
Remain viable and dormant for long durations
Hardy with high ability to withstand adverse soil, climatic and disease conditions
Deep root systems
Similar in morphological features to crop seeds - making segregation difficult
Classification of weeds
Based on duration of life cycle - annual, biennial and perennial
Based on cotyledon-monocotyledonous, dicotyledonous
Based on place of occurrence - crop land, fallow land, grass land, pastures,
range land, orchards, aquatic, forest or woodlands
Noxious weeds
Critical period of weed competition
Common weeds associated with particular crops and their identification
Management of weeds
Preventive measures
Eradication
Weed control
Agronomic methods or good crop husbandry methods
Local practices
Selection of crop and varieties
Manures
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Appropriate crop plant population
Stale seed methods
Planting methods
Crop rotation
Irrigation and drainage
Summer ploughing
Minimum tillage
Mulching
Physical and mechanical methods
Hand weeding
Hand hoeing
Digging
Mowing and cutting
Dredging and chaining (for aquatic weeds)
Burning and flaming
Tillage and inter-culture (inter-cultivation)
Biological weed control
Insects
Carp fish and snails (for aquatic weeds)
Crop plants that compete with target weeds
Biological preparations
Preparations, dosage, application; precautions during
preparation, application and storage
Familiarising with the use and maintenance of weed control equipment
Advantages and disadvantages

Pests and diseases of important crops and their control
Insect pests
Leaf eaters or defoliators
Sap suckers
Stem and root borers
Leaf rollers
Leaf miners
Bark and wood feeders
Fruit borers
Insects of store houses and godowns
Transmitters of viral, bacterial and fungal diseases causing mould, blight,
wilt etc.
Pests of field crops, nature of attack and control measures
Diseases in field crops, their symptoms and control measures
Harvesting and post harvest handling
Harvesting
Time of harvesting
Physiological maturity - symptoms and indicators
Complete maturity - symptoms and indicators
Criteria for harvesting crops
Harvesting fodder crops
Methods of harvesting
Post harvest operations
Winnowing
Drying
Treatments and processing
Storage
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Climatic Factors
Difference between climate and weather
Visit to a meteorological observatory to familiarise with various equipments
Elements of weather and the meteorological equipments for its measurement
Temperature: maximum - minimum thermometer (Stevenson screen)
Relative humidity: dry - wet thermometer
Rainfall: rain gauge
Wind direction: wind vane
Wind speed: anemometer
Sunshine hours: sunshine recorder
Evaporation: pan evaporator
Soil temperature: soil thermometer
Atmospheric pressure: barometer
Note: Read all written instructions before handling any equipment. Safety instructions
must be followed carefully. When recording observations always write the date, time and
place at the top of the page

Rainfall
The meaning of precipitation, its various forms – rain, snow, hail
Rain gauge and its parts
Conditions for installation of rain gauge
Installation of rain gauge
Measuring rainfall
Determination of the amount of rainfall received in a particular area
Precautions to be taken during taking measurements
The correct procedure of taking measurements
Recording observations
Interpretation of data
Temperature
The meaning of temperature of air
The Stevenson screen, its various components and functions
Difference between heat and temperature
How and why does temperature vary during day and night
Measuring maximum and minimum air temperature
What is the meaning of mean air temperature and temperature range for a
given day
Precautions to be taken while taking measurements
The correct method of taking measurements
Recording observations
Interpretation of data
Humidity
What is meant by humidity
The measures of humidity – vapour pressure, relative humidity, dew-point,
temperature
The meaning of wet-bulb temperature
The principles and working of the wet-bulb thermometer
Calculating the dew-point temperature and relative humidity from wet bulb and dry-bulb temperatures
Computation of relative humidity
Computation of dew-point temperature
Vapour pressure
Difference between mist and fog
Wind direction and wind velocity
Wind vane
Construction, installation and reading a wind vane
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Wind velocity
Measuring wind speed using an anemometer
Calculating mean daily wind speeds from anemometer readings
Soil temperature
The importance of soil temperature in crop growth
The soil thermometer
Installation of soil thermometer
Taking readings at different soil levels using a soil thermometer
Interpreting soil temperature data and drawing conclusions with regard to
soil conditions for crop growth
Precautions
Crop Calendars
How crop patterns have changed over time
Understanding crop patterns of the past
Area under cash crops / water philic crops has increased
Impact on cropping, soil and farm health, loss to agri-biodiversity
Impact on traditional food habits
Impact on nutrition
Crop cycles and crop seasons
Restoring a sustainable crop pattern in farms
Design a suitable crop pattern for a farm

Resources
1)

The Organic Farming Sourcebook written & edited by Claude Alvares, published by Other India
Press, Goa, 2010 is a comprehensive book on all matters related to non chemical practices.
Within the book one will find case studies of practitioners, pioneers as well as matters related to
organic practices, policy, stores, farm centred schools, book reviews etc. It would be useful to
begin any study of agriculture with reading this book. Available with the Other India Bookstore.
MAPUSA, Goa www.otherindiabookstore.com

2)

www.ofai.org is the official website of the Organic Farming Association of India. It is a source of
useful information on many topics on agricultural practices. It offers a link to power point
presentations of proven practices by experts in the field.

3)

The Indian Council of Agricultural Research (ICAR), state agriculture departments, boards
promoting organic agriculture and agriculture universities publish region specific manuals and
books on successful practices for specific crops. One can obtain these publications from them.

4)

Traditionally people have practiced multi-cropping throughout the different cropping seasons.
These practices are part of community knowledge and must be imbibed through active
engagement. The Asian Agri-History Foundation (www.agri-history.org) based at Secunderabad
over the years has made special efforts to document and publish this knowledge. These
publications may be referred to for cropping systems and crop calendars that have worked.

5)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet.

6)

Crop Production: Elements of Crop Production Textbook for Class XI; Paper I by K.N. Bansal published
by NCERT, New Delhi, 2000.
Covers a wide range of topics such as agricultural practices, farming tools, post harvesting
practices. Topics related to chemical practices may be ignored.
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7)

Crop Production: Elements of Crop Production (Practical Manual) for Class XI (Paper I) by K.N.
Bansal published by NCERT, New Delhi, 2000.
Contains topics on measuring weather parameters, various implements used in crop production.
Also topics related to seed and germination. The topics on fertilizers and chemical weed and
pest control measures may be dropped.

8)

Horticulture: Fruit Production Text Book for Class XI by A. A. Faroogi et al published by NCERT,
New Delhi, 1999.
Contains topics related to horticulture practice. Contents mentioning chemical inputs may be
dropped.

9)

Repair and Maintenance of Tillage and Sowing Equipments (Instructional-cum-Practical Manual)
for Classes IX – X by M. Vandana Harishchandra et al pubished by NCERT, New Delhi, 1998.
Covers topics related to farm machinery and equipment. It also contains topics related to chemical
inputs that may be dropped. Offers an introductory overview on farm related technology.

10) Repair and Maintenance of Power Thresher (Instructional-cum-Practical Manual) for Classes IX –
X by Janardan Prasad et al published by NCERT, New Delhi, 1998.
Covers topics related to farm machinery and equipment. It also contains topics related to chemical
inputs that may be dropped. Offers an introductory overview on farm related technology
11) Repair and Maintenance of Plant-Protection Equipment (Instructional-cum-Practical Manual) for
Classes IX – X by Manoj Mathew et al published by NCERT, New Delhi, 1998.
Covers topics related to farm machinery and equipment. It also contains topics related to chemical
inputs that may be dropped. Offers an introductory overview on farm related technology
12) Rural Engineering Technology: Farm Machinery and Processing Equipment; Textbook for Class XII;
Paper VI by Banshi D. Shukla published by NCERT, New Delhi, 2000.
Covers topics related to farm machinery and equipment. It also contains topics related to chemical
inputs that may be dropped. Offers an introductory overview on farm related technology
13) Exemplar Instructional Material for Pre-vocational Course under Work Experience on Plant
Protection (Instructional-cum-Practical Manual) for Classes IX – X by A. K. Dhote published by
NCERT, New Delhi, 1987.
The book covers topics related to pests, their control and equipment used. Topics related to
chemical practices may be ignored.
14) Indigenous Techniques of soil and Moisture Conservation and Runoff Management by V.S.Surakod
published by Publication Centre- University of Agricultural Sciences, Dharwar, 2003.
Techniques on watershed based approach to land management and various cropping practices.
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14. Plant and soil health supportive preparations
Practicing organic farmers across the country have invented various formulations with proven
results. One will find many variations of the same formulations, as their application is site specif ic.
The basic ‘recipe’ may be taken as a guideline to develop formulations that serve ones purpose.

Panchagavya
Preparation, properties and benefits, dilutions, applications, disadvantages
Precautions during preparation, application and storage
Locale specific variations, local recipes standardised by farmers in the locality
Vermiwash
Preparation, properties and benefits, dilutions, applications, disadvantages
Precautions during preparation, application and storage
Locale specific variations, local recipes standardized by farmers in the locality
Effective Micro-organisms (EM technology)
Readymade preparations available in the market
Properties and benefits, dilutions, applications, disadvantages, precautions
Farmers EM
Preparation, properties and benefits, dilutions, applications, disadvantages
Precautions during preparation, application and storage
Locale specific variations, local recipes standardised by farmers in the locality
Biodynamic preparations
Preparation, properties and benefits, dilutions, applications, disadvantages
Precautions during preparation, application and storage
Locale specific variations, local recipes standardized by farmers in the locality
Pest repellants
Preparation of botanical extracts, properties and benefits, preferred combinations, dilutions,
application, disadvantages
Precautions during preparation, application and storage
Some beneficial microbes
Azospirillum, Azetobacter, Trichoderma, Lactobacillus
Some microbial growth mediums
Molasses, jaggery, whey, coconut water, ripe banana, agar agar
Common plant pathogens
Algae and fungi (moulds)
Bacteria and viruses
nematodes
Sterilisation
Techniques, need for sterilization
Fermentation
Role in biological preparations
Yeast
Enhancing and curbing the fermentation process
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Resources
1)

www.ofai.org is the official website of the Organic Farming Association of India. It is a source of
useful information on many topics on agricultural practices. It offers a link to power point
presentations of proven practices of plant and soil health supportive preparations by experts in
the field

2)

Many local preparations have been standardised by pioneering organic farmers. Dr K.Natarajan,
G.Gopalakrishna, S.R.Sundararaman, Fr Inaz Almeida have standardised many useful preparations.
Practitioners of biodynamic agriculture have their own unique preparations. Details may be
found in The Organic Farming Sourcebook edited by Claude Alvares, published by The Other
India Press, Goa, 2010. Available with the Other India Bookstore. MAPUSA, Goa
www.otherindiabookstore.com

3)

Panchagavya by Dr. K Natarajan available with Other India Bookstore, Goa is a small, easy to
understand instructional manual

4)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet

5)

The Organic Farming Sourcebook written & edited by Claude Alvares, published by Other India
Press, Goa, 2010 is a comprehensive book on all matters related to non chemical practices.
Within the book one will find material on the topic. Available with the Other India Bookstore.
MAPUSA, Goa www.otherindiabookstore.com
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15. Vermiculture and vermicompost
The humble earthworm, popularly known as the farmer’s friend, rose to fame when chemical
agriculture began to fail in India. Initially several foreign varieties of the worm were introduced into
the country. Overtime the local variety of the worm proved to be the best performer. Vermiculture is
practiced by all organic farmers today. Vermicompost of high nutrient quality can be prepared in
small and large quantities as per needs. The technique is fairly simple, requires very little infrastructure
and investment. Many farmers also prepare vermicompost to supplement income from the farm.

Earthworm - the farmer’s friend
Preparing a compost bed
Vermicomposting
Optimal conditions for a healthy population of earthworms in a compost bed
Precautions while vermicomposting
Recording observations
Storage of compost
Application of vermicompost and vermiwash in gardens and farms
Application of vermiculture techniques in domestic, farmyard, municipal waste management
Vermicomposting, vermiculture, vermicasts, vermiwash
Anatomy, habits and lifecycle of earthworms
Classification of earthworms, types and characteristics

Resources
1)

The Earthworm Book by Sultan Ahmed Ismail, published by the Other India Press, MAPUSA, Goa
and available at the The Other India Bookstore, MAPUSA, Goa. The book contains practical
information about composting, Vermiwash production and its application in organic farming.
The biological and ecological aspects of the earthworm are also discussed in the book

2)

Earthworm: Cinderella of Organic Farming by Radha D.Kale, available with Other India Bookstore,
MAPUSA, Goa. The book takes the reader through the biological and ecological functions of
the earthworm and details methods of vermiculture and vermicomposting

3)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet
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16. The process of getting healthy seed
Seed selection is as ancient as agriculture itself. Selecting good quality seed is central to crop
improvement practices. Traditionally, seed keeping has been the forte of women folk. Selecting good
seed and keeping it such that its potency is intact until sowing time requires keen observation and
patience. Keeping meticulous records also is useful. Village markets have played an important role in
seed keeping and selection as these places offer the farmer opportunity to exchange crucial
information as also seeds. Companies with commercial interests are doing their best to deprive the
farmer sovereignty over seeds. This module deals with the theory, practice and initiatives taken by
people and organisations in this area.

Crop seed diversity
Crop diversity and farm health
Seed selection process
Traditional methods of selecting a plant for seed
Traditional methods of seed selection, preservation and storage
Traditional practices of keeping live germ plasm
Mendel’s laws of inheritance and selection
Seed exchange practices
Festivals, customs, methods and traditions related to seed, precautions during preparation,
application and storage
Folklore connected with seed precautions during preparation, application and storage
Work of Dr Richharia
Beej Badro Andolan
Revival of the millet tradition
Pioneering work of individuals and associations such as Deccan Development Society,
Dinesh Kumar, Vijay Jardhari, Sahaja Samrudha, Millet Network of India,
Green Foundation, Beej Vidyapeeth
Seed keeper and promoters
The work of individuals and associations such as Deepika Kundaji, Annadana,
Green Foundation, Navdhanya, Sahaja Samrudha, Deccan Development Society
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Resources
1)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet

2)

The Kokopelli Association of France has done extraordinary work concerning the conservation
of heirloom seed varieties of the world. In India Kokopelli is associated with Annadana in Karnataka
and Auroville in Pondicherry. www.kokopelli-seeds.com

3)

Seed saving and seed saver’s resources: www.homemage.eircom.net/~merlyn/seedsaving.html
is an excellent link for everything on seeds, seed saving and seed savers

4)

Deepika Kundaji of Auroville is considered an expert in India on seed selection and maintaining
pure seed lines at home scale levels. Anyone interested in learning these techniques would
benefit as an apprentice under her guidance

5)

Beej Vidyapeeth initiated by Vandana Shiva at Dehra Dun offers training programmes on various
aspects of organic farming including techniques of keeping seeds

6)

Millet Network of India (MINI), Deccan Development Society (DDS) and Green Foundation are
associations where one can access information on topics related to this module. (Check master
resource list for details)
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17. Raising a nursery for orchards and agroforestry
This module deals with the practical skills of raising a plant nursery and may be best learnt
practically. A good place to begin with would be to visit a farm or the local nursery that is involved in
such work.

Techniques and methods of raising a tree seedling
From seeds
From cuttings
Through grafts
Through rhizomes
Through root cutting
Precautionary measures
Care of saplings
Planning of a nursery and tending a nursery plot
Visiting a local orchard nursery
Visiting a local forest nursery
Volunteering at a nursery to learn techniques
Principles of grafting
Techniques and methods of grafting
Precautions and post grafting care
Planning for plantation site – agroforestry, orchard
Growing a mixed tree orchard
Post plantation care

Resources
1)

Tree Rearing Social and Agroforestry by G.Guru and others published by NCERT New Delhi, October
1992

2)

Tree Rearing, Social and Agroforestry (Work Experience Manual) by G.Guru published by NCERT,
New Delhi, 1992
Good book on agroforestry topics

3)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet

4)

Local nurseries maintained by the forest department, horticulture department or by individual
persons
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18. Farm records, farm accounts, farm crop diary and cow house diary
Children must grow up with the confidence that traditional ways, may with some modifications,
still work for us. Since records don’t lie, successful established processes can be emulated based on
records of what worked and what did not. Traditionally people would have relied on memory. However,
children today can be encouraged to keep records so that their experiences may be systematized
and best practices taken forward.
An important aspect of farming activity is to maintain meticulous records of various processes.
A good way to start this is with maintaining a seasonal diary of the crops grown. Young children
should be encouraged to maintain a diary of their activities and observations of their vegetable
garden. In later years this will translate into maintaining records of crops, cropping practices, accounts
and farm animal records. Maintaining crop and animal records is essential for taking important
decisions related to selection of quality seeds, isolation and propagation of improved varieties and
decisions regarding animal breeding, culling, introducing new breeds etc. Over the years it is not
possible to remember many of the important facts and figures that one may need in order to make
a decision. It is in such situations that a diary comes in handy.
It is also useful to learn simple double entry book-keeping and drawing up of a balance
sheet. A balance sheet reflects on operations and provides clues regarding possible lacunae or
shortcomings. It is essential that children have a good foundation in basic mathematics to feel
comfortable with numbers. This is especially useful when dealing with farm operations of a large
scale. Accounts and record keeping is best done on a day to day basis.
Animals, especially cows are an intrinsic part of a farm. For a farm to function well its draught
animals and cows should be well cared for and kept in good health at all times. Apart from milk
which may be an important component of the family’s farming income cow-dung and cow-urine are
essential components of several farm input preparations. Keeping meticulous records of each animal’s
history will prove to be useful in taking important decisions from time to time. Particularly in case of
cows one needs to be right on top of the situation since they can go down in health very easily.
Hence a daily record becomes all the more essential. Detailed record of crossings and family trees
help to obtain good breeds with the best characteristics of milk-yield and mothering healthy calves
in case of cows and draught power in case of bulls.
Rather than rely on external resources, it may be best to arrive at criteria for the record books
by oneself. This may be done either through consultations and discussions with persons already
following such practices or through periodic review and necessary amendments/improvements in
ones own design.

Farm records and farm crop diary
Seasonal diary of crops grown
A drawing of the crop/vegetable patch
Source of seed
Seed, sowing, irrigation details
Techniques used for growing a particular crop
Crop health-measures taken to ensure a healthy crop
Application of biological preparations-date, concentration, method
Flowering, seed-setting, time season and duration
Harvesting, sale/storage
Record of seed selection in case of exceptional yields
Record of selective isolated breeding of seed for quality such as yield, straw,
hardiness to physical parameters
Record of seed selection methods such as staggered flowering and seeding time
Weather records
Record of pest and disease attacks and control measures followed, results
Develop a format for a crop diary
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Farm records
Maintaining records of farm-land, licenses, moveable and immoveable assets, machinery etc
on the farm
Records of energy consumption-fuels, bio-gas, electricity
Stock register
Farm accounts
Attendance register, payment register
Sales and purchase register
Cash register and ledger, register for petty cash transactions
Cow house diary
A cow house diary may be designed such that it provides for recording the following
information:
Date
Cow names
Behavior: active/ lethargic; food intake – normal or otherwise (possible reason if otherwise)
General health: normal or otherwise (possible reason if otherwise - low appetite, bloated
stomach, illness, soar udders etc.); treatment if any
Milk-yield data: record of quantity of milk-yield for every milking for every cow
Reproductive details: crossing (date and identity/name of bull); expected calving date;
date of actual calving; date of next reproductive cycle (in heat); details of lactating periods
Visits by the vet: date and reason for visit, details of treatment
Descriptive notes and remarks

Resources
1)

Tree Rearing Social and Agroforestry by G.Guru and others published by NCERT New Delhi, October
1992

2)

Tree Rearing, Social and Agroforestry (Work Experience Manual) by G.Guru published by NCERT,
New Delhi, 1992
Good book on agroforestry topics

3)

Our Land Our Life – A Practical Course of Agriculture and Environmental Education (Books for
classes 6, 7, 8) published by Uttarakhand Seva Nidhi Paryavaran Shiksha Sansthan, Almora, Fifth
edition, 2009. The complete series for classes 6 to 10 is available on the website www.ueec.org.in
as free downloads. Books for classes 6, 7, 8 are available for reference with Taleemnet

4)

Local nurseries maintained by the forest department, horticulture department or by individual
persons
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