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PREFACE

This book deals-with Contemporary Environmental Issues included in the
syllabus of PG Diplomzi in Environmental Studies offered by Dr. B.R. Ambedkar
Open University. The topics included in this course generally cover the "core area”
of the programme. The syllabus for the sake of convenience is divided into blocks
each of which comptises a number of units. Each block generally covers a specific
area of the subject. The units are written by the specialists in accordance with a
format specialiy designed as to enable the student to read and understand them
without much difficulty. Each unit begins with a statement of its contents followed
by objectives. Each unit has at its end summary, model answers for the questions
given under Check your Prdgres:. Three assignments are given at the end of the
book and the student is expected to submit atleast one assignment to the Coordinator/
Asst. Director/Deputy Director of the concerned study centre.

This book deals with various aspects relating to food and nutrition, forests -
and lands, fresh water supplies in Iﬁdiei,— air pollution, Industry in India and energy
needs of India. Special emphasis was given for food production and preservation,
land mianagement. and crop patterns in India, water resources, various pollutants
causing air pollution, industrialisation in India, various energy resources etc.

The University hopes that this material will help the student to get acquainted
with principal issues of environment. Critical suggestions for improving the text are

most welcome and they will be incorporated in the future edition.
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- FOOD AND NUTRITION







UNIT - 1 : FOOD PRODUCTION

Contents

1.1.  "Obijectives
12.  Introduction
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1.4.1. Population Explosion
1.4.2. Decline in Death Rate
1.4.3, Available Geographical Area
1.4.4. Population and Food Supply '
1.4.5. Food Production - Demand Versus Supply
1.5.  Trends and Problems in Agriculture Food Production
16,  Programmes and Action of Government to Improve Production
1.7.  Alternative Food Sources o
1.8.  Public Distribution System in India
19.  Policy for the Development of Agriculture
1.10. - Summary
1.11. Check Your Progress: Model Answers
1.12. Model Examination Questions '

1.1. OBJECTIVES

- After going through this unit you will be able to:. _
* recognise various factors responsible for increase in food production,
* understand trends and problems in increasing food production,
# explain the need and availability of altefnative food sources,
discuss about the economics of getting a healthy diet for a common man,
describe the future plan of action, '

a9

*

1.2. INTRODUCTION

Agriculture has a dominant role in Indian economy-contributing nearly 36.86 per cent of the
National Income providing employment to about 70 percent of the working population. In
crop production it is necessary to maintain continuously high rates of grewth in yields as
well as output required to achieve supply demand balance to the growing population by
2,000 AD. For this purpose the agriculture policics have to be diversified, available
geographical area increased, public distribution system streamlined, and last but not least the
production policy should be nutrition oriented. -

1.3.  FACTORS AFFECTING FOOD PRODUCTION

In a short term contract or annual forecast, it has often been said that the monsoon explains
the variations in out-put, so that very little role is left to be played by the policy variabies.
Among weather variables rainfall and humidity at various stages of crop growth have a
significant impact, = - .




The role of chenucal fertilizers in increasing food produchvﬂ:y is crucial and hardly needs
to be emphasized. .Optimal allocation of available fertilizer to the crops and regions is
another important factor in food production. Hence increasing, the fertilizer output as per ‘.
demands of farmers is the government's respons1b111ty

14. FOOD PROBLEMS' OF THE DEVELOPING COUNTRIES

The food problems of the developing countnes can be studied under 5 dJ[ferent heads. They
are (1) population explosion (2) decline in death rate, .(3) available geographical area, (4)
‘population and food supply and (5) food producl.xon demand versus supply.

1.4.1 Populatmn Explosion

Increased Growth Rate: The problem of population explosion with its world-wide dimen-
sion has been drawing the serious attention of many people. - ‘There is concemn among
scientists for the very survival of the human species if population. continues to grow at the
present rafe of increase. ‘It is calculated that the Bdl‘th carrying capacity is around 5600
million people. 1If this conclusion is accepted, then it is' clear that the world is not too far
from the red alert with its present 5400 million and odd people. In India, the population had
sharply increased after the independence. In 1941 the population was around 318.7 million .
and rate of population growth has increased by 13.31 percent when compared to 1901
“population. - The increase j_n' popula_tion' by 1981 census is .reported as 6834 mﬂIions
(Table-1.1). : :

Table 1.1. Pﬂpulatlon of Indla .1nd the Rate uf Growth from 1901 to 1971.

- Year POpulaLIOIl in mﬂhons Decade Rate of Growth
1901 - 2384 1901-11 - 5.75
1941 3187 - 1941-51 - 1331
1951 3611 . 195161 - 2151
1961 - - 4392 1961-71. 2457
1971 ' 5474 1971-81 24.64
"1981 - 6834 - - 198191 . .

Source: Census of India 1971 1981 Census Repons, Reg:srrar General of Indla, Senes I

1 4.2 Decline in Death Rate

Three factors affect the population balance i.e., birth, death and migration. There is-a
decline in-death rate from 1941-22.4/1000 to 14 8/1000 in 1981. It was this fall in death
rate which was the cause for the tremendous growth in the population of Indla It is
estimated. that 14 miillion are addcd every year to out population.

" Table 1.2. Blrth‘-and death rates in Indla.

- Decade : .. Birth rate per © Death rate per
: 1000 population 1000 population
901-11 492 42,6
194151 . . . 399 T 224
95161 47 . . 28"
196171 - 411 189
1971-81 3800 14.8




Population increase, increases the pressure on agricultural production and decreases the per
capita availability of both income and food. Hence it is the duty of every citizen irrespective
of caste, creed or religion to have a small family norm and at the same time work hard to
increase the food production for his nation.

Check Your Progress-1

1. What is the earth carrying capacity of people?

~ Note: (a) Answer the question in the space provided below.
" (b) Compare your answer w1th the one given at the end of this unit.

e L L LN T e A R TR Y

1.4.3. Available Geugraphlcal Area

Only 42 per cent or above 140 million hectares are under cultlvatlon Every hectare supports -

about 4.6 persons. People who have to make a living on the same land are increasing.
" Inspite of around 2.7 per cent increase in production, there was only 0.2 per cent increase
* in per capita production and the level of availability of food for consumption,

The per capita share of land for food grains is about 90 per cent area but its share in total
output in terms of value is only"]O per cent. However the non-food grain crops occupy only
10 per cent and contributes 3Q per cent in output. This high pressure of grain crops is
interpreted to be due to the food habits of Indians (next unit for more detaﬂs)

1.4.4.. Population and Food Supply

Almost half of the population (consisting of 40 per cent of the population below 14 years ~
and 6 per cent beyond the age of 60 years) are largely non-productive. According to 1971
census only about 126 million are agriculture workers making only 22.8 per cent of the total
population who give us our food, According to population trends it is revealed that only
1/3 of the population is working and 2/3 are dependents for obtalmng their food. This is
yet another factor for the low percapita production.

1.4.5. Food Production - Demand Versus Supply

The importance of a sound agriculture economy was generally overlooked throughout 150
years before the first world war. During this period the ablest of mankind has been mainly
involved in exploiting the increclfbl_e richness provided by the industrial revolution. However
much underfeeding and malnutrition was present in the poorest sections both in industrial
and agricultural committees throughout the world, but for a few privileged clear sighted
minority there was no realization on the éxtent and 'severity.of‘ under feeding among the
masses at the bottom of the economic scale, The world wars with their interference first with
food production, gradualiy awakened the people of most communities to the nnportance of
the relationship among food, agncu]ture and population.

During the years 1965-06 the Nanona} Food Productmn,dcclined by 16.7 per cent due to
severe drought. There was a pick up in 1973-74, but again a fall of 3.1 per cent in 1974-
75. During these adverse periods there also occurred a failure of crops in large parts of .
Europe and Russia with a resultant global scarcity of food grains. However since 1978 there
is a global improvement in feod production and the total output in 1980-81 was 1517 million
1oNnes,




The compound growth rate of production of food grains decelerated from 2.93 per cent
during period 1949-50 to 1960-65 to 2.74 per cent during period 1967-68 to 1985-86, that
of non-food grains from 3.54 per cent to 2.55 per cent All crops declined from 3.13 per
cent to 2.68 per cent. ; :

: According to Swaminathan India is now capable of producing only 105-106 million tenmes
of food grains during a year of wide spread drought and unless the basc line production
capacity is improved there shall always be risk -of grain scarcity during a few successive
years of poor rains. Though self sufficiency is attained with regard to food grain production
protein deficiency still exists because of exclusive cereal diets. However hecause of the
_ protein and vitamin deﬁciency.which is not found in an exclusive cereal diets. However
- because. of the protein and vitamin deficiency which is not found in an exclusive diet of
- cereals, malnutrition cxnsls even in those arcas which are self sufﬁment in food grain
production. S

Check Your Progress - 2 & 3
2. National food production declined in 1965-66 - why?
3. What is the total output of food in 1980-81 at global tevel?

Note: (a) Answer the questions in the space provided below.
(b) Compare your answers with those glven at the end of tlus umt

Table 1.3, Food grain prnductiun and population - |

Period Population . = Food grain Per capita Per capita

in ‘millions production  food grain per day
(mllhon tonnes) productlon cwallablhty
(Kgs) (gms)
1937-46 © 3102 614 198
1947-51 . 3521 . 583 166
11952-57 383.9 66.0 172
1957-61 4243 755 178
1962-65 4672 83.3 178
1965-66 4932 724 147
1970-71 5500 . 1084 196
1980-81 6840 1300 190
1985-86 7500 1504 196 o
1992-93 8400 . 1765 . 1935  323g

The above table gives an encou_r-agiﬁg trend in food grain production though there are a few
fluctuations. However the figures for per capita production show a decline during different
_years compared to 1937-46 (198 kgfcapita). In terms of per capita per day availability is

.




323 p/capitafday which is less than the requirement of 460 g to 500 g per day per capita
(ICMR). Thus it is not a happy situation in the rate of 2,15 per cent/annum.of increase of
food grains while the rate of inerease of population is about 2.4 per cent per annum,

The pmdﬁctian and supply of other foc_xds- (protf:ctive- foods) the situation is still grim and
- requires all efforts to improve production, storage and distribution management of agricul-
ture products. - '

Prices have also increased both in absolute terms and relation o percapita income.

Some major steps are obvieusly needed including increased production, better storage
facilities at the same time cutting down' the productmn cost by helping the farmer through
different means.

1.5. TRENDS AND PRGBLEMS IN AGRICULTURE FOOD PRODUCTION

One of the objectives of agnculture planmng in Indla is to attain self suificiency especzalfy
in food grain production. Food production has maintained a satisfactory tempo of growth.
The success has been more striking in the case of wheat and to some extent rice. Coarse
grains, pulses and oil seeds and other possible foods continue to be problem areas of our

agriculture. Thanks to the green revolution which increased the production of food grains - -

more than twice since the launch of the programme in 1960's and' 70's..

Agriculture production rose gradually since 1950-51, received a severe jolt during 1965-66
‘and 1966-67, because of the severe drought over vast areas of the country, The upward
‘trend was renewed in 1967-68 between 1969-70 and 1983-84 production of food grains had
increased by 60 per cent while production of non. food grains increased by 47 per cent. Thus
the increase in agricultural production has not been smooth but hi ghly fluctuating (Table.1.4).

Table 1.4. Targets and Achievements in Fdod-grains'(in million tons)

Plan period | © Target - Achievement
First Plan : 62.6 . 669
(1951-56) (1955-56) (1955-56) -
Second Plan 818 i 82,00
(1961-66) (1960-61) (1960-61)
Third Plan ' . 1016 723
(1961-66) (1965-66) (1965-66)
Annual Plans - '
1966-67 97.0 | 742
1967-68 1000 951
1968-69 102.0 94.0)
-Fourth Plan 1290 103.6
(1969-74) o (1969-74) (1969-74)
 Fifth Plan - 1250 1319
(1974-79) (1978-79)  (1978-79).




Sixth Plan *  153.6 " 1500 -

(1980-85) - - (1984-85) (1984-85)
Seventh Plan 178.183 _ C1762
(198590) -  (1989-90) .. (1988-89)
Eighth Plan 176192 NA.
(1991-92) - - (1996-97) S

1.6. PROGRAMMES AND ACTION OF GOVERNMENT TO IMPROVE -

PRODUCTION

_ There are four ways in Wthh the food supply of the world could be mcreased There are
enormous areas of land which are not used for food production or for rough grazing or

shifting cultivation. There are millions of acres of deserts, semideserts, tropical jungles

which could be made to produce food. The Isrealis have given the world a striking example
of how to make the desert bloom. However the difficulties and expenses of utilizing such

lands are very great and the potentially good land is under cultivation. The second way is __

to improve methods of farming on land afready in use. Thirdly it is possible to produce
nutrients .... sources of Foods of Synthetic which could be used as foods on large scale by
the mcthods of chemical engineering. A major development hdS been the production of new
high yielding seeds. - :

Secondly, construction of new dams and use of new irfigation techniques like that of drip -
irrigation to make cultivation possible even in desert lands, water . shed mauagement and the :

like to improve produc,tmty

Thirdly, 1mpr0vement in farming techniques by rotation in cropping pattern, proper and

‘timely use of fertilizers (chemicals, organics, microbial, worm (earth worm. culturmg) and -

pesticides and use of modem tools (weeders, thrashers wmnoers)

Fourthly, the food problem is aggravatﬂd by’ losses of food graing - before and after
‘harvesting. Estimates of losses vary from 15 to 40 per cent. There is an urgent need to

ensure proper storage and handling of food-grains, so that they are not susceptable to loss

and spoﬂage because of rodents, insects and weather conditions.
Check Your Prqgress-_ -

4, Name the four ways of Iincreasiﬁg food supply. _
Note: (a) Answer the question in the space provided below.
(b) Compare your answer with the one given at the end of this unit.

D R T L R T T A T Y

Attempts have been made and are cdnl;inu(msly striving at the Central Food Téchnological
Research Institute (CFTRI), Mysore to develop techniques for the prevention of food losses.
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They include fumigation of the storage rooms of godowns {Duro fume-process) pest
proofing of gunny bags used for storing grains and the use of non-toxic grain protectants or
_chemicals toxic for insects, but not for man. Fumigant tablets (minifume) are available for
use by the housewives. Low cost indigenous fumigants also have been formulated to
disinfect rat burrows and termite colonies, :

'Methods have also been developed for better preservaiian of fruits, vegetables, milk, €ggs
efc. There is a need to develop and evaluate household methods for the storage of . these
commaodities, :

Fifthly, education and training programmes like kisan forums, organisation of periodical
melas etc. in the newer skills to the farmers. Encouraging farmers ahd ;iving incentives/
gifts for those who produce more, use newer farming technologies and the like arc some oL
the programmes to improve production. . i '

' 1.7. ALTERNATIVE FOOD SOURCES

Miscellanecus Foods: Insects, marine invertebraies and fungi have been made use of as
food. Odd and exotoxic foods add variety and pleasure to the necessity of eating. In some
commiunities and certain countries some uncommon foods add pleasure as well as nutrients.
For the buntua child for instance reared on little else but maize, grasshoppers (in season) may
supply much needed amino acids. The small boy raised on taro raised on a Pacific atolt may
improve his calcium intake by catching ant eating - the small fish that abound in pools of
the coral reef. Similarly in West Africa who depend on Cassava will derive puiritional
benefit from catching and cating monkey. - Nutritionists who carried diet surveys in under-
developed areas must always make note of such sources of nutrients.

New Sources of Foods: Man is no longer limited in his choice of conventional foods and
man can not depend only on conventional foods with the growing population. ‘The vast
improvements, in food technology provides the possibility of preparing foods from unusual
{non-conventional) sources of foods. : '

a).  Plankton: The surface water of the sea are inhabited by enormous number of
minute microscopic animals - mainly crustacea and. coclenterates. Plankton
when cooked forms a thin sort of gruel with shrimp-like taste.

b)  Chlorella: A unicellular green algae forms the scum on the top of many ponds.
Like green plants, it grows by using the energy of sun rays for photosynthesis
and can make carbohydrates and protein oui of the simple elements of
carbondioxide, water and inorganic nitrogen. Essential nufrients could be
extracted from Chiorella grown under scientifically controlled conditions, per-
haps using atomic energy to promotc the photosynthesis. Certain types of
algae, such as blue green algae is consumed traditionally in Japan and India.
Food factories operating on this principle would make man less dependent for
his nutritional needs on the vagaries of the climate - and farmers.

¢) ' Green Leaves/Leaf Protein Concentrates: These are the mosi efficient means of
making sun light to produce maximom amount of organic matter on a given
area of aerable land. Fresh young grass contains good amounts of protein.
Traditional cows eat grass and turn it into milk, but cow is not an efficient




d)

e)

machine in this respect. At least 3/4 of the protein is lost for human use. Leafy
vegetable cultivation gives maximum yields (20,000 to 40,000 kgs per acre).
Leaf protein concentrates (powder form) have been prepared and advocated by
CFTRI for incorporating. into traditional recipes to improve the protein quality
and quantity. They have been experimented successfully in both animals and
humans to alleviate protein malnutrition, but the green colour to the food was

‘the unacceptable aspect of this non-conventional food.

Proteins from Perroleum: French scientists have shown that it is possible to
grow. yeast using petroleum oils as substrates to provide energy. Attempts have
been made all over the world to get proteins from petroleum. These proteins
however are reported to contain residual quantities of hydrocarbons which have
been made free through technology development

Mushrooms: Now a days there is growing interest in the culfivation and use of
mushrooms though its consumption was less common in this country especially

- in South India. They can be valuable addition to food (diet) and can be grown

indoors.  'The most commonly cuitivated mushrooms are Agaricus bisporus

- {button mushroom) Pleurotus sp. (oyster mushroom) Volvariella (paddy straw

mushroom) ete.

-Synthesis of Nutrients: Some of the nutrients such as vitamins, amino acids are

synthesized commercially for quick use to relieve nutritional deficiencies using
nticro—organisms such as fungi, bacteria etc. '

Check Your Progress-S

5. What are the new sources of food?

Note: (a) Answer the question in the space provided below.
{b) Compare your answer with the one given at the end of this umt

R T T T Y Y

1.8. PUBLIC DISTRIBUTION SYSTEM IN INDIA

To protect the interests of the low income consumers and to maintain them in the open -
market system has failed. The over all stability- of the ‘general price level necessitated a
central public distribution system (PDS) in India. Government has been recognised the PDS
as a permanent feature of the economy for supply and distribution of essential commodities

- at reasonable prices to the people, particularly the weaker sectlons of the society. The public
distribution system has two fold objectives:

1.

To ensure supply of essential commodities to vulnerable sections at a reason-
able price.

- To protect masses from the vagaries of open market mechanism. It intends to—

a) bring stability in the availability of food grains,

10




b): to curb the tendencics of certain unscrupulous sections to indulge in profit,
during times of shortage and

'c) to ensure equity at reasonable prices throughout the 'c_()uni:ry.

The existing PDS opetates through a nationwide network of retail outlets called fair price
shops.' It has been growing steadily. The number of fair price shops have increased
substantially and are located at many places and these =cently are being maintained by
Mahila mandals also. ' '

The procurement task of paddy wheat and other commodities is done by the Central - o
Department of Food, the Food Corporation of India, the State Government and the Co- '
operatives. _ .

19. POLICY FOR DEVELOPMENT OF AGRICULTURE PRODUCTION

The main goal of this was enunciated as: to move the country "away from the menace of

|
\
|
In January 1946 government issued a statement on Agriculture and Food Policy in India.
famine to a new vigour and prosperity™.

'Grow more food' campaign was initiated in 1942. This was later modified as integrated
production programme in which besides food grains, cotton and jute also received impor-
tance. These were then integfated into 5 year pians. The Community Development and
National Extension Service Programme was starfed intc which Agricultural improvements
and social development of village life were made the major objectives. Under the new
strategy of agricultural developments, in the year 1966-67 on a field scale modernization of
agriculture through adoption of scientific inputs and associated improved practices were
incinded. : ' :

Simikar strategies were adopted in the sphere of animal husbandry (live stock). Initially key
village schemes were started and wege followed. In the later years under the intensive cattle
development projects, cattle and buffaloes, cross bread cattle and improved indigenous cattle
and buffaloes were multiplied through artificial insemination, The associated practices of
feeding and better health measures were also adopted which resulted in higher milk yields.

With regards to poultry, sheep and pigs also modern practices were initiated. Similar
modernisation methods and techniques were introduced in feeding, harvesting and market-

ing. - _

Mechanisation of boats and development of infrastructural facilities were the two principal
means-throngh which total caich in marine foods was sought to be increased. '

Agriculture policy is generally aimed at the development of agriculture and increasing the
rate of agriculture production per acre and per capita in particular for the people and o the
- country's welfare and prosperity.

Objectives of Agriculture Policy:

1. For the attainment of a prosperous and egalitarian society - first an adequate supply
of goods and services to support a rising standard of living and secondly, sufficient,
employment and income opportunities for the masses are 1 be planned. '

2. Secure demand and supply: The problem of Indian economy is not the lack of demand
but insufficient supply of agriculture commodities. Hence a rapid rate of growth in
“agricultural production becomes obligatory and it has to be planned for and to achieve
supply demand balance. '




Secure Social Justice: Widest possible participation of the weaker sections and
backward arcas in the very process of growth is {0 be ensured as to reduce dlsparmes
in levels of income and consumption. :

To -Generate Maximum Employment:: Creation of empioyment opporfm)ities and
rising the efficiency of productions are of crucial importance for the developmsnt of
agnculture

Diversified Agnculture Activities: Efforts should be made to achieve on integrated
development of crop production, Livestock and poultry, fishery and forestry to
accelerate the rural economic development. In addition to a diversified base of mural
economy. supportive marketing and institutional facilities are to be provided. The
development of subsidiary occupations like milk production, poultry, sheep and pig
rearing and fisheries as well as forest production are of particular importance for
enlarging employment and income opportunities of small and marginal farmers and
agricultural labourers. This also enlarges the possibilities of export and . import
substitution. ' : :

. Intensive Use of Land Resources: Agriculture policy s_h‘oilld be such as to ensure

intensive use of land, create wide spread productive employment and reduce disparity.

. Efforts should be made that all surplus land be dlstnbuted o the landless and margmal

farmers.

A Faster growth rate in food production to meet the demand for food and raw material
as also to create surplus for export and elimination of imports be taken care of. The
production policy should be based on modernisation of agriculture in which adoption
of technology is the most crucial input. A continuous expansion in production is also
necessary for creating surplus for export in raw or proccssed form of agncultural_
produc,ts :

Eradication of Povexty and Distribution Policy: It is not enough to produce more only

to eradicate poverty and hunger without proper distribution policy. Food distribution . -

policy should be directed to help the weaker sections through promotional and

- protective programmes. The present day f:aur pnce shops and. ratmn card system are

the policies in this direction.

‘Production Policy shoiild be Nutfition Oriented: Production policy should be nutrition

oriented to ensure adequacy both in respect of quantity as well as quality. Production
programmes should confirm to the needs of - different population groups and different
regions (socio-cultural habits). The aim of production should be to reduce nutritional

. deficincies through production of more protective foods like animal and vegetable

protein foods (milk, meat, poultry, fish, pulses, oil seeds etc.) and also vegetables and
fruits. Particular care should be taken to ameliorate the nutritional deficiencies of the
low income group. Most important is to restrict diversion of primary foods to
industries for conversion into. processed and sophisticated foods which are consnmed
by the rich people. Only such foods which are in surplus may be processed and
preserved so that the interests of the low income group are adequately met. ‘

1.10.

SUMMARY

India is largely dependent on agriculture for feeding its millions  of people. Popﬂation'
growth in India is alarmingly high and has become an anxiety to the agricultural scienfists,
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_economists and demographers. Efforts are to be made to increase the rate of production by
increasing the cultivable land area and intensifying the per acre yields so that a demand
supply balance could be achieved. People also should slowly be prepared to change the
- conventional eating habits and accept novel unconventional food sources. Government

should monitor and activise the public distribution systems (PDS) for the welfare of the low
income groups. e : e :

CHECK YOUR PROGRESS : MODEL ANSWERS

SR

1.11.

1 The earth carrying capacity of people is around 5600 million.

2. The national food production declined during the ycars 1965-66 due to severe drought.

3,  The total output of food in 1980-81 at global level is 1517 million tonnes.

4, | Increasing the cgltiv;ible area, odnstrﬁctipn of dams, improvement in farming tcch—lm
niques and proper storage and handling of food grains are the four ways of increasing
the food supply. ' :

5.  Plankton, Chlorella, green leaves/leaf protein concentrates, proteins from petroleum,'.
mushrpoms etc., are the new sources of food.. -

1.12. MODEL EXAMINATION QUESTIONS

. Answer the following questions in about 30 lines each.
Exﬁlain the reasons for food problems in developing countries.
Discuss about the alternative food sources. - | ‘
Explain the policies and their objectives of Government for the development of
agricultqral production. : ' :

II.  Answer the following questions in about 10 lines each.

1. Write briefly 'abdut population explosion.

2. _'What are the trends and problems in agriculture foed production.

3. Explain briefly the miscellaneous f0ods.

4. - Write briefly about Chloreﬂla as a new source of food.

5.

‘What are the objéctives of public distribution system.

Prof, D, Peramma
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~ UNIT - 2: NUTRITION
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2.2,  Imtroduction . _
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2.10. Check Your Progress : Model Answers -

2.11. Model Examination Questions

- 2.1. OBJECTIVES

~ After going through this unit you will be able to:

define food, autrition and health,

listout different functions of food in the body, :

explam the daily requirements of different foods to maintain health
describe the effects of food habits on health, :
describe the effects of malnutrition on the health status of man,
suggest the remedial measures and the role of Governmient..

X ¥ ¥ ¥ ¥ %

2.2, INTRODUCTION

Geod nutrition is an indispensab) component of healthy life. It is the common denominator
for the healthy growth of mind and body. Malnautrition is wide spread in India, based on
the studies undertaken by the National Nutrition Monitoring Bureau (NNMB). The major
nutritional deficiency diseases identified in India are protein energy malnutrition (PEM),
vitamin A deficiency, anaemia and endemic goitre. Lathyrism and endemic fluorosis have
also been identified as significar; problems in certain parts of the country.

Nutritional def1c1enc1es are not the only problems confrontmg the growing population, food
* habits, some traditional beliefs, fads and fallacies in the use of foods confribute to
malnutrition. o

- Adulteration of foods is yet another commonly practiced menace in the society. Adulterants

. not only deteriorate the quality of foods but also lead to deleterious effects.

Whatever be the causative factors malnutnncm lowers one’s resistance to disease resulting
in hlgher morbldlty, apathy, Iethargy and rer.lucuon in work capacny.




2.3. FOOD, NUTRITION, HEALTH, AND CLASSIFICATION OF FOODS

Food is defined as substances that are cdible and digested by humans without causmg any
toxicity/or poisonous to the physiological system.

Nutrition is defined as, the food that is digested, absorbed into the blood stream and perform
all the functions or atleast one.of the functions like - a) energy yielding, b) body building
and repalr and ¢) protect from disease. '

Good health is defined as that state of well bemg W]]lCh enables one to carry on an active
and productive life. The corner stone of good health is good nutrition - in other words the
food we eat makes what we are.

The word nutrition or nutritional status may also be used to describe the bodily conditions
or state. One way to judge good nutritional status of an individual is by judging the outword
signs listed below:

Body - o © Well developed, correct weight for height and age.
Muscles ~: Well developed and firm. -
Skin :  Smooth, clear and slightly moist.
Hair . :  Smooth and glossy. _
Eyes : . Moist, clear and without datk circles under them.
- Facial expression . Alert but without strain. '
Good Posture oo Head erect, chest up, shoulders flat, abdomen in,
Attitude : Good natured, full of life, buoyant
Sleep ' : Sound
Digestion and Elimination : Good -
- Appetite ‘ . Good |
Appearance :  Of general well being

To attain these goals of good nutrition one showld know the functions of foods in the body,
and how these foods are classified according to functions and how much {quantity) we
should eat.

The different foods we consume may be broadly classified under three heads. They are: -

1. Energy yielding foods (fo provide energy)
2. Body building foods (to help in body growth and repair) and |
3. Protective foods (to protect from disease) "

2.3.1. Eneljgy'Yielding Foods
This group includes foods rich in a) carbohydrates and also b) pure fats.

a) Carbohydrates Carbohydrates are a class of energy yielding substances which include
starch, glucose, cane sugar, milk, sugar etc. Grain foods, and roets and tubers are largely
composed of starch, a complex carbohydrate. Food ingredients like simple sugars namely
cane sugar and glucose are pure carbohydrates. Starch is a complex carbohydrate made up
of glucose units. Glucose derived from starch and other sugars present in the diet is the main
source of energy (calones) in the body. Carbohydrates derived from cercals form chief
source of energy in Indlan diets. Starches when enter in a cooked form are completely

Dr. BRAOU,; Acc. Nof <ri- c06&3
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digested in the gastromtestmal tract and the released glucose is absorbed and metabolised in
the body to yrald energy. : :

b) Pure Fats: Fat 1s an lmportant component of diet and Serves a number of functrons in
the body. Fat is a concentrated source of energy and it supplies per unit werght more than
twwc the energy furnished by elther protein or carbohydrate.

2.3.2. Body Building Foods

Food rich in proteins are called body building foods Growth and repair are the functions
which differentiate the living from the non-living. For body growth and repalr of the tissues
proteins are required. -

Proteins are vital to any living organism. They form the important component of all cells,

- muscle and other tissues and vital body fluids like blood. Proteins supply the body building
material and make good the loss that occurs due to wear and tear, Pulses, meat, fish and
egg contain more protein than other foods

2. 3 3. Protective Foods

‘Foods known to be naturally rich in some nutrients are presumed to be rich in others as well.
These are classified into two groups -1) Foods rich in proteins, of high biological value,

- vitamins and minerals e.g. milk and milk products, fish poultry, meat, and eggs. 2) Foods’

rich in-certain vitamins and minerals only e.g. green leafy vegetables and fruits.

2.4. CHEMICAL COMPOUNDS IN FOODS

Human body is made up of chemlcal compounds and foods we eat are compoaed of chemical

compounds which are known as nutrients. Six classes of nutrients are supplied from foods

- 1) Carbohydrates (starches), 2) Proteins, 3) Fats, 4) Vitamins, 5) Mineral elements and
6) Water (though not exactly a nufrient). , .

Nutrrt;onal Clasmficatron of Foods: 'Nine Food Group Plan’: A food guide is useful for
promoting good nutrition and better health. The 'Daily Food Gyide' was designed to provide
a flexible frame work or foundation for making food selections to meet the nutrient needs
specified in the Recommended Dietary Allowances. It is intended to be easy to use, easy
to remember, and adaptable - to increase the chance that sound nutrition can be achieved by
all people. Foods have been divided into groups whrch are similar i in food composition and
have the same function in the body.

Table 2.1. Nutritional Classification of Foods - Nine food group plan

Food Group . Main Nutrients Contributed
1 ' 2
I Energy Yielding Foods

Group - 1

Cereals, Rice, wheat, ragi Supplies more than 70% calories,
bajra, jowar, maize efc. 50% B-Vitamins, — 80% calcium
Group - 2

Roots and Tubers Good source of starch

and fair source of vitamin C
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Group - 3
Sago, sugar and ]aggery

Group - 4
Oils and fats

Rich sources of carbohydrates

" Essential Fatty acids, vitamin E and vitamin A

II. = Body Building Foods:
Group - 5 : _ :
Milk and nnlk products Proteins of moderate nutritive value,
flesh foods ~vitamins and minerals
Group - 6 _ :
Pulses, nuts and oil seeds Proteins of moderate

0 nutritive value, B,, B, and F,

III. Protective Foods: :
Group - 7 _ ,
Milk Proteins, calcium, Vit.A, B, and B,
Liver Proteins, Vit. A, B,, folic acid, B,, and Fe
Eggs Proteins, Vit. A, B,, B,, and Fe
Group - 8

Green leafy vegetables - Proteins, Vit. A, Ca, Fe, Folic acid, Vit. B,, Vit. C

Group - 9

Fruits and vegetables Fair to good source of Vit. C.-

2.5. BALANCED DIET

Balanced diet is a judicious mix of all essential nutrients - proteins, carbohydrates, fats,
minerals, vitamins and water as required by our body. A healthful diet should first of ali
nutrition related diseases, %ec,ondly, it should minimise the risk of discases associated with
our consumption,. :

An ideal diet cannot be detmed The concept of healthful diet djffers from person 10 person,
Infants, young children and adolescents need nutritionaily rich diet to meet the demands of
their growmg bodies and elderly rcqmre foods to maintain and tissue repair.

- 2.6. RECOMMENDED DAILY ALLOWANCES (RDA)-

‘Thé amounts of different nutrients recommended in dietary standards usually exceeds those
found to be needed for metabolic requirements. This extra amount represents a margin of
safety to allow for differences between foods with regard to availability of nutrients and
" between individuals with regard to the efficiency of utilization. Also the requirements differ
with age, sex, activity, weight, height . special groups like infants, pregnancy, lactatmn, the
age and metabolic disorders.

National and International Organizations such as FAQ, WHO, NNMB and ICMR in India
" are involved in formulating the dietary and nutrient allowances. These are summarized in
the tables. , '
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L Low Cost Balanced Diet (Sedentary Man)

Cereals ' 460 g
Pulses _ 40 g
Leafy vegetables . . 50 g
Other vegetables 60 g
Roots and Tubers 50 g
Fruits (seasonal) : 30 g
Milk 150 ml
Qil and fat L 40 mi
Sugar and jaggery . 30 g

Check Your Progress — 1,2 & 3

1.  Define the terms food & nutri_tidn.' _ _

2. What are the functions of food in the Eody?

3. Give the different nutrients réquired by the body.

Note: a) Write the answers in the space provided below.
h) Compare your answers with those given at the end of this unit.

2.7. FOOD HABITS, FOOD FADS AND FALLACIES

Knowledge regarding the food habits of man is provided by many disciplines.  The social
scientists, anthropologists, sociologists, psychologists and cultural geographers have been
concerned with man's culture, social activities and food habits. These include among others,
educational and econdmic level of the community, availability and cost of foods and social
and cultural practices. Once the food habits are established, they are handed down from
generation to generation. The following aspects are of major concermn.. 1) Geographic, 2)
Religious beliefs, 3) Traditional beliefs, 4) Food fads and cults and 5) Changing food
habits. : _




Geographic: Early man ate whatever food he could get to satisfy his hunger. Soil, climate,
water and local agricultural practices determined the types of foods that are green in the
locality. Rice is the main food crop ir the tropical countries where rain fall is high and water
is available for irrigation, while millets are cultivated in areas of low rain fall. Wheat is
mainly cultivated in temperate regions. '

Religious Beliefs: The various religions of the world had some influence on the food habits.
~ For example, muslims are forbidden from eating pork and Hindus from eating beef.

Traditional Beliefs: Traditional beliefs in food habits are still prevalent with a large
majority -of the population who are illiterate or ignorant regarding the nutritive value of
foods. These beliefs influence profoundly the pattern of food eaten. In South Pacific Islands,
it is believed that certain shell fish eaten during pregnancy will cause the child to be born
‘ with scales on ifs head.. In India, consumption of papaya fruit by pregnant women is
believed to lead to abortion, and consumption of garlic by lactating women will increase
milk production. In some parts of India (West Bengal), it was believed that consumption
of milk and fish at the same meal will lead to the development of leprosy and leucoderma. .

Hot and Cold Feods: Foods are classified as 'hot' and ‘cold' by different cultures in many

countrics, "Hot' foods are believed to produce more heat in the body and lead to the

development of boils. Meat, legumes, eggs, nuts and oil seeds are supposed to be 'hot' foods.
| 'Cold' foods are supposed to lower the heat production and lead to the development of cold,
‘ sore throat etc. Fruits, vegetables and milk are supposed to be cold foods.

Pica: Pica is the habit of eating dirt, clay, chalk, lime stone, plaster, ashes etc. There is
a belief that the baby will not be normal if one does not eat clay or starch.

Foed Fads and Cults: Exaggerated claims for some foods: Hypocrites wiote of the health
‘ value of certain foods. Food fads of various kinds have persisted ever since, -1) According
| © to Indian Ayurvedic system of medicing many foods are reputed to have curative properties
of some diseases. For e.g. bittér gohird-cure diabetes, 2) Yogurt, wheat germ, brevers yeast
and honey have been widely promoted by some food faddists as possessing extraordinary
nutritional and medicinal qualitics. 3) Fruits and vegetables cultivaied using organic manure
are believed to possess greater nutritive value than foods grown with inorganic fertilizers.
4) Brown sugar is reputed to possess higher nutritive value than white sugar,

More commonly observed fallacies: 1) Fruits, especially citrus and tomato are too acidic
to be handled by the body, 2) garlic cures high B.P., 3) beet builds blood, 4) honey is not
fattening, 5) Adults need no milk, 6) Foods cooked in aluminium vessels cause cancer,

~T) Cucumbers without salt are poisonous, 8) Fruit- juices do not contribute calories to the
diet. Most of the above bchefs have no scientific basis.

Cult: For many years, vegetarianism has been practised on religious grounds by Hindus,
Buddhists, Zoroastrians, Jains efc. Strict Vegetarians do not even consume milk and hence
~ suffer from Vitamin B, deficiency.

Changing Food Habits: The djfference between a food fact and a food fad or a tallacy is

that a fact has some scieatific basis. A food fad may be compared with a fashion which will

soon be replaced by some new belief concerning food. The food fallacy is more 1ngm1ned
. and may- owe its beginning to a well publicized food.

Food fads and faulty food habits are the important contributory causes for the wide
- prevalence of malnufrition among preschool children, expectant and nursing imothers in
developing countries. These can be overcome only by education in nuirition.

- 20

R R R —————————..




2.8. MALNUTRITION

Malnutrition describes a state of improper nutrition balance in the body. Malnutrition can
be a problem of inappropriate ingestion, digestion, absorption, metabolism, of excretion of
nutrients or a combination of several of these factors. Malmutrition can be the result of
nutrient excesses as well as deficiencies. Factors such as the amount, and kind of food
available, adequacy of housing and sanitation, and the rate of infection, influence the kind
~ of malnutrition and the degree to which it occurs. :

When a healthy individual habitually eats in such a way that his nutritional needs are not
properly met, the type of malnutrition he develops is primary malnutrition. Primary
“maluutrition is due to poor food choices or to an inadequate food supply. When malnutrition
is the result of faulty body function, secondary malnutrition pccurs. Secondary malnutrition
may also result as a side effect of certain medications and medical or surgical treatments,

_ Two other terms used' to describe a malnourished individual are wndernutrition and
overnutrition, Under nutrition applies to an individual who does not ingest an adequate
supply of nofrients and overnutrition applies to the individdal who eats more food than he
needs

.2.8.1. Under Nutrition — Dlseases and Remedial Measures

. Protein - Energy Malnutrition (PEM): PEM is probably cne of the most serious nutritional

problems in the world. Often infants and young children in developing nations suffer from

a lack of protein and/or calories. PEM occurs characteristically in children under five years.

When children are deprived of food and suffer an encrgy deficit, they degrade their own

body protein for energy and thus indirectly suffer a protein deficiency as well as an energy

| deficiency. The classic energy deficiency disease is marasmus, and the protein deficiency
disease is kwashiorkor. :

a) Kwashiorkor: The protein deficiency follows soon after weaning. Breast milk
provides a child with sufficient protein, but these children are generally weaned to a starchy,
- protein poor gruel, The-gruel does not supply enough ammoamds even to malntam a chlld'
body, much less enough to enable it to grow,

Kwashiorkor typically sets in around the age of two (i) by the time the child is four, his
growth is stunted; (ii) hair has lost its colour, (iii} skin is patchy and scaly, (iv) moon face,
(v) increase in body weight due to edeina, (vi) fatty liver, (vii) diarrhoea and (viii) sickens -
easily and is weak, fretful and apathetic.

‘h) Marasmus: The severe malnutritional state resulting from starvation is termed
marasmus. Children with marasmus suffer symptoms similar to those of children with the
. protein - deficiency disease - kwashiorkor, due to the loss of body protein tissue; differences
are that kwashiorkor children retain some of their stores of body fat, accumulate fat in their
livers and develop edema. : '

A marasmic child looks like a wizened little old person - just skin and.bones. He'is often
sick, because his resistance to disease is tow.  All his muscles are wasted, including his heart
muscle, and his heart is weak. ' :

Characteristic Symptoms-
(i) Growth failure and low body weight..
{ii)  Severe wasting of muscle and of subcutaneous fat and
(fi)  Dry and atrophic skin. '

21




Most of infanis are severely hungfy but a few are anorexic.

Birth influences | Breast feeding

\

| Early abrupt weaning Late gradﬁal weaning

| Ditute dairy formut ' Starchy for diet
Repealed infection Acule infections

especially gastroentritis

}

Starvation Therapy - | Kwashior

Nutritional Marasmus Marasmic Kwashorkor

Fig. 2.1. Paths leading from early weaning to nutritibnal.marasmus and
protracted breast feeding without supplements to kwashiorkor

Prevention and Treatment

Provide the child with sufticient energy foods and good sources of protein. Milk is excellent
but when seriously sick, tolerance to milk will be less and when such a thing happens
skimmed milk or casein is to be given. Egg, meat and meat products are good for fast

recovery. Alternatively, vegetable protein (pulses, groundnut seed preparations) are also
good and are cheap sources of proteins. Many recover well on the RDA for a normal infant

of 0-3 months, i.c., 2.3 g/kg/day. But for infants who are seriously ill with indigestive
impairment 1 g/kg/day is sufficient to initiate cure though larger amounts are necessary for
full recovery. ‘ :

No age is immune, but in older persons the disease is much iess frequent and the clinical

manifestations not so obvious and usually less severe, becaise both protein and calorie
requirements are relatively less reduced as age advances.

- Vitamin Deficiencies and Prevention

Vitamin A: Vitamin A deficiency continues to be a significant health problem in many
developing countries. Vitamin A is essential for the functioning of the mucus membrane
which is found in the epithelial tissues of the eye, the tear glands and respiratory gastro—
infestinal and urinogenital tracts. In this deﬁciency_ mucus secretions decrease or cease.
Lack of Vitamin A in the diet is observed on the arms and thighs. As the deficiency is
prolonged, the skin becomes 'horny’. This is called Keratinization, Earliest symptoms is the
dryness of the conjuctiva. The lack of sufficient amounts of vitamin A in the dict has been

related to a condition called nightblindness. Night blindness is the inability of the eyes to’
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adjust quickly to dark after exposure to bright light, keratomalacia which may result in
blindness is found in children with kwashiorkor (diets, deficient in both protein and vitamin
A). Follicular keratosis (rough and dryskin) is another condition in vit. A deficiency.

Severe deficiency of vitamin A in humans is often associated with protein energy malnutri-
tion and infection which can modify the immune response. During the years around 1985
considerable debate took place on the extent of vitamin A deficiency, massive doses
(2,00,000 IU) of vitamin A supplementation (6 months) on the morbidity and mortality in
children. '

‘Most of the children with comeal xerophthalmia also had other conditions such as severe
protein energy malnutrition, history of measles, Aiarrhoea, respiratory iliness and a variety
of other infections which could also 1ndependehu? contribute to high mortality. Severe
vitamin A deficiency involving cornea is reported to be relatively rare where as mild
xerophthalmia as evidensed by night blindness, conjuctival xerosis and bitot spots is more
~ widely prevalent. It has been suggested that even mild xerophthalmia may increase the risk
of mortality.

Vitamin A deficient children are largely from poorer sections of the families subject to more

severe socio-economic and dietary constraints. They are more likely to encounter the

ryultiplicity of threats to survival than those with adequate vitamin A status. Thus the

importance of vitamin A in child health programmes is for the prevention of blindness and

sufficient reason for strengthening the ongoing vitamin A supplementation programme and
" in combination with other health care services.

Milder deficiency symptoms can be easily cured and serious deficiency prevented by the
regular consumption of leafy vegetables and other carotene rich vegetables and fruits
(carrots, yellow pumpkin, papaya, mangoes eic. and animal rich sources for vitamin A -
milk, eggs, liver etc.). Children and pregnant women are the special groups for greater
attention and prevention of vitamin A deficiency. '

Vitamin B (Beri-Beri): Formerly a wide spread disease in orient, caused by eating diets
with highly polished (milled) rice.  The disease is frequently precipitated by infection, hard '
physical labour or pregnancy and lactation. The clinical features usually suggests the
presence of muitiple nutritional disorder, although 1ack of thiamine produt.es the pred0m1-
nant clinical changes,

Prolonged deficiency of thiamine or Vitamin B, in the diet is one of the main factors lcading
to the disease beri beri which may manifest in one of the three forms. (1) Dry beri beri -
there is loss of appetite, tingling and numbness in the legs and hands and a dropping of the
feet. (2) In 'wet beri beri, there is dropsy, palpitation and breathlessness and weakness of
heart muscle leading to heart failure and (3) Infantile beri beri. Thiamiine therapy produces
predominant clinical changes in the condition. With moderate deficiency in the diets the
symptoms include loss cf appetite, vomiting, constipation, mental depression and vague
fears, with more severe deficiency soreness and weakness of the muscle, loss of muscle tone
specially in the calf muscle, poor limb coordination, sensitivity to touch etc.

In chronic and sub—acute conditions in infantfle beri beri, poor foed intake, edema/wasting, -
excessive urination, puffiness in the face, abdominal pain are formed. Convulsions may also -
occur. '

A hlgh prevalence of beri beri was found in Andhra Pradesh till the 1950 and the age group
highly effected are between birth to 12 months (specially between 2-5 months}.
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Prevention of using highly polished rice, cooking rice by absorption method ‘i.e., non-
straining of kanji from rice, using whole graln pulse are found to retain the thiamine content
in foods and prevents beri beri. - '

- Vitamin B, Deficiency: Some of the chmcal symptoms attributed to inadequate intake of

this v1tarmn in the diet are the soreness of tongue (glossitis), cracking at the angles of the

mouth (angular stomatitis) redness of the eye and burning sensation in the eyes, scaliness of
the skin in the region betweéen the nose and angles of the lips (seborrheic dermatitis). Scrotal
dermatitis can also be a result of riboflavin deficiency. Due to this deficiency psychomotor
development in children may impaired. Among the several B-complex vitamins, vitamin B,
deficiericy is the most widespread, particularly among children and women in our coumry
Recent studies indicate that common infections like respiratory infections can accentuate the
deficiency of vitamin B,. Good sources of Vitamin B are milk and milk pmducts eggs,
- liver and green leafy vegelables

Pellagra: People hvmg exclusively on maize diets were found to develop a disease ca]led
‘Pellagra characterised by lesions of the skin (dermatitis), symmetrical butterfly shaped
patches on the cheeks are found typically. Diarthoea and mental changes (dementia) have
also been found. It is often called the disease of the 3 D's (Dermatitis, diarrhoea and
dementla) and was particularly more prevalent in alcohohcs :

Indian studies have shown that in the pathogenesis is of Pellagra in populahons subs1st1ng
" on the millet jowar (which unlike maize) is not deficient in tryptophan, excess of amino acid

leucine and deficiency of pyndoxme may play a part. Pellagra is now fortunately on the

reduct:lon side.

'Whole cereals, pulses, muts and’ meat are good sources of mcotlmc acid. Groundnut is
_particularly rich in nicotinic acid. Although poor in nicotinic acu:l milk is also effective in
preventing pellagra because it is rich in tryptophan.

Scurvy: Scurvy is caused by a deficiency of vitamin C (ascorbic acid). There is an
impairment of collagen formation and retards wound healing and from fractures. The blood
capillaries become fragile and hemorrhages occur. The first symptoms of deficiency to be
experienced are weakness, fatigue, loss of appetite, swollen and bleeding gums. The joints

become swollen and painful. The skin become dry. and rough. - Anaemia is generally

associated with Vitamin C deficiency.

Scurvy can be prevented by inclusion oi resh fruits and vegetables in the chet Sprouted
grams and cereals contain good amounts of vitamins. Richest sources of Vitamin C are
green leafy vegetables and extracts, drumstick, leaf tea, amla, guava, lime, orange juice etc.
Vitamin C is heat labile and mild acidification (hght tamarind water, lime juice) reduces
0x1dat1011 losses,

Other Vitamin Deficiency Dlseases

Rickets is a disease caused by Vltanun D deficiency. It is found in children characterised. -

by pigeon chest, rosary beads, deformities of the legs etc. The joints become painful and

the child is extremely irritable. Severe rickets leads to tetany and death. Tn women of the .
child bearing age a deficiency of this vitamin results in & decrease in the mineral content of

the bone and the failure of osteoid tissue 1o calcify satisfactorily. This condition is known
as ostematocia. In the deficiency of Vitamin E, blood has a greater tendency to hemolyse
and this may result in anaemia and- reproductive failure may result in scvere
deficiencies.




Mineral Deficlency Diseases - Prevention

Anaemia: Anaemia refers to the clinical condltlon in which there is disturbance (i) in the
formation of haemoglobin, eg., iron deficiency, (if)-in the maturation of proerythroblast e.g.,
vitamin B, of folic acid deficiency, and (iii) depression or destruction of the haemopoietic
cells in the red marrow, e.g., effect of toxins or drugs or x-rays on the bone marrow, anaemia
may be broadly divided into 3 groups -

1)  Anaemis due to nutritional deficiencies, i.e., deficici-cies of irom, copper fO].lC acid or
vitamin B,,. :

ii)  Due to loss of blood (haemorrhage) or destruction of RBC (Haemolysis)’.

iii) Due to depression of the RBC forming tissues of red marrow due to i.ixins or exposure
' to x-rays efc.

Anaemia due to iron deficiency is particularly common in reproductive age women
and young children. Haemoglobin surveys in different areas reveal that 40 to 90 per cent
among women suffer from anaemies and about 10 per cent from severe anaemia (Hb - 8%).
About 85 per cent of the anaemies encountered among rural labourers in hot, damp, tropical
regions respond to ivon therapy. Consequences of iron deficiency anaemia - (1) during fetal
life: still birth, abortions, prematurity (2) maternal deaths. '

The deleterious effects of iron deficienicy are seen earlier than the anaemia stage. The latent
jron deficiency is likely to be more wide spread and changes induced in placenta, brain etc.
are mostly irreversible. Thus the iron stores have to be built up in pre-conception period
and the adolescent stages to prevent health consequences of this nutrient deficiency.

Food sources for preventing iron deficiency anaemia are given below:

Cheap but rich sources: Green leafy vegetables, whole grains and enriched foods some
fruits, raisins etc.

Costly but nch sources: Meat parucularly liver, egg yolk etc,

Table 2.3, Haemoglnhm levels below which anaemia may be said to ex1st

Group Age _ ‘Hb g/dl

Children 6 months to 6 years 11
S 6 years to 14 years 12
Adults S Men | 13
- Women ' 12

Pregnant WOmen ' 11 .

Goitre: The importance of the trace (micro) mineral iodine in relatmn to thyroid gland is
known very well. The adult body normally contains 20-50 mg of iodine. About 8 mg of this
amount is concentrated in the thyroid gland. The thyroid tissue has the property of storing
the iodine and releases it slowly in the form of thyroid hormone .(thyroxin). During jodine
deficiency the release of this hormone diminishes and the whole tempo of the persons life
is slowed down. When the iodine level of the blood is low, the cells of the thyroid gland
‘enlarge in an attempt to trap as many particles of iodine as poss1blc It the gland enlarges
until it is v131b1e it is calied a simpie gonre
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Clinical Effects of Campiscatmna In great majority of cases of mmple gmlr? there are no
clinical manifestations due to hypo or hyper function.

Simple cotloid goitre may require surgical treatment either for aesthetic reasons or because
of pressure effects on the adjacent structures. The fo!lowmg comphca’aons occur on the
severity of the deﬁcwncy and in endemic regions. :

-1, Hypothyro:d:sm: This condition occurs when the harmones -are i]_ladequately' pro-
‘Guced. This condition produces sluggishness, sieepiness, dry skin, cold intolerance
and sometimes constipation. :

2. Cretinism: Cretins have severe i ireversible mental retardation. Other signs including
deaf-uptism, short stature and retardation of musculoskeletal system

3 Repmduc;we hnpamnent More miscarriages, siﬂl blrths low birth weight babies.

4. fnfam mortality: 1t also lead to high child mortality due to lmpa,lred defencc against
mfecimns

As agamsi eartier observations the magnitude of this pmblcm in India is as high as 150
million people with the risk for IDD (Todine Deficiency Disease) and this figure may reach
200 million by the year 2000 AD. H is. currently estimated that iodine deficiency causes
goitre in 40-50 million Indians. Severe mental retardation in 2.2 million and wider
- neurological deficits in 6.6 million. Recent studies in India indicate the presence of goitre
gven in aress outside the sub-Himalayan belt. An ICMR Survey in 14 districts indicate an
alarming prevaience of endemic cretinism, Studies in India revealed hitheric inspected
serious dimensions of the problem of nconatal chemical hypothyroidism (NCH) and that as
high as 13 per cent of nconates in endemic goitre areas are functionally decompensated with
respect to thyroid function. In yet another s’rudy nearly 15 per cent of school children
investigated in endemic goitre area had evidence of neonatal under development, Qut of the
200 million people in endernic regions of the country more than 54 million have goitre and
one millicn show different grades of mental and motar handicaps.

More and more pockets of endemic goitie are being reported from different parts of India
which include the hilly tracts of Central India, Sub—Vindhya beli of Madhya Pradesh, the
Aravali. ranges of Rajasthan along Narmada valley in Gujarat and certain big cities in
Maharashtra State. The tribal areas of Visakhapatnam district of Andhra Pradesh were also
‘Teported to be endemic goitre areas. In the villages of Adilabad it is found that 50 per cent
of adults adclescents and school age children had varying degree of goitre,

Iodine is easily met by consuming sea food and vegetables grbwn in fodine rich soil. Todine
administration is also in the form of iodized salt, iodized bread or iodized oil have all been
demonstrated o be effective. Because of the urgency and need Nation wide programme of
Todization of salt has been started and by 2000 AD it is ordered that all common salt should -
be replaced by iodized salt in the markets,

Check Ydur ?ﬁrogress -4,5&6

4,  What is meant by marasmus?

5. What arc e characteristic symptoms of marasimus?
6 “What is the disease of 3 D's?
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Note: a) Write the answers in the space provided below.
b) Compare your answers w1th those glven at the end of this unit,

2.8.2. Over Nutrition, Diseases and Remedial Measures

Obesity: Obesity is a disease of civilization and one of the most common nutritional
disorder in west and the well to do. This gives rise to more ill health than all vitamin
deficiencies put together. Obesity is a condition in which excessive accumulation of fat in
the storage areas of the body takes place.

Aetiology: Obesity can only occur by excessive intakes of food than the physmiogmal
needs. The food eating behaviour is controlled by the centres in the hypothalamus in the
brain, Very occasionally in man disturbances in feedings arc shown to be due to disease
affecting the hypothalamus. However the regulauon mechanism may also be influenced by
a variety of other factors.

Age and Sex: Obesity can occur at any age and in either sex. In children, after puberty
it is more common in girls. It is especially liable to occur after pregnancy and at menopause
In men it is most common after the age of 35 years,

Economic Status: Food is a symbol of luxury and with increasing income the food will be- |
available in plenty and more of sweets and fats are’ consumed in excess.

Eating Habits: Eating habits of obese people are variable. Some eat three large meals a
day, while others eat frequently 5 or 6 times a day. In both the groups, excessive food intake
is the cause of obesity. Some people develop voracious appente after evening meal and eat
again in the night.

Physical Activity: Obesity is rarely found in those who lead active lives involving hard

physical exercise both in occupation and recreation. The farmer who walked behind his

plough uses 400 k cal an hour, now rides a tractor and uses 130 k cal an hour. Similarly

the housewife who used to wash clothes by hand spends 250 k cal an hour, now uses a

washing machine at - fraction of that amount, Now with the coming of television into

homes all members in the house have diverted their active recreation to sedentary viewing

leading to more people becoming obese. Hence activity may be a most important factor
explaining the frequency of what has been described as 'creeping’ over weight in modern
societics. Although it was once fashionable to do exercise as a means of reducing weight,

it is now taken seriously by most of the people for reducing weight along with diet.

Genetic Factors; It is general observation that obesity, is seen in some families. Several
genes might be responsible for-obesity but it is difficult to know the nature of the genctic
factors responsible. Also it is difficult to distinguish their influence from those of family
customs and eating habits,




Endocrine Factors: Failure of thyroid gland is. sometimes blamed. A consistent excess
intake of as little as 50 kcal/day can lead to a weight gain of around 2 kg over the course
of a year. - Fifty calories can be obtained following small amounts of food or drink, about
30 g of lean meat or chicken, one small potato, one fistful of rice, 1/2 teaspoonful of butter,
half a glass of milk: A similar situation may occur from a small reduction in physical work
when the daily calorie intake remains constant,

- Treatment: Treatment to obesity is very difficult to suggest as well as to follow. Also the
treatment is stow, gradual and requires a whole hearted mvolvement One day fasting may
not serve the purpose and may lead to other complications.

The weight reduction regimen is not to loose weight drastically. Not mdre than 1.2 to 1.4
kg/week should be lost. For this a 1000 to 1200 k.cal/day diet should be planned and
followed till the expected weight loss occurs. The calorie reduction needed for shedding the
excess welght for achieving normal weight is given in Table 2.4.

Table 2.4. Calorie reduction needed to reduce weight.

Calorie reduction needed for
achieving normal weight

Excess weight "

3 nion_ths' n " 6 months.
20 kg %0 1600
10 kg a0 800
5 kg 200 3 400

To summarise the cause of obesny is too much of food mtakc, too 11t|:1e exercise or both.

Table 2.5. Appr(mmate amounts of different foods prowdmg 100 Cal.

Food Group 'As consumed
Fats and oils _ . 2-2 172 tea spoons
Sugar ' , _ S§-6tsp
-Tea and Coffee ' 1-11/4 cup
Milk with sugar, curd - 3/4 - 1 cup
Roasted groundnuts 11/2-2tsp
. Cashewnuts, almonds 1-11/2tsp
Biscuits 4-6
Rige 172 cup
Chapathi 1
Pdori 11/2-2
Liquid dhal ... 1cup
sprouted legumes T 1/2 cup
Vegetable: Low calorie ' “1-112 cup
' I_-Iigh c'aloric -1/2't0 3/4 cup
Fried snacks 1/2 serving (30-40 g)
Halwas - _One small piece (20 25.9)
Vada " 40-50 gm
Tdii _ * 1leup
Dosa/omelette 1 '
- Boiled egg 1-1172
Jam : 2 tsp




Other Nutritional Deﬁclency Diseases

Lathyrism: Lathyrism is assocmted with the excessive consumption of the legume
kesaridbal or Lathyrus sativus. Much of Lathyrus is grown in M.P. (Madhya Pradesh.) In
the areas where the legume is consumed exaggerated knee and ankle reflexes in chﬂdren and
outward gait while running are quite common.

The disease starts with weakness of lower limbs. The movement at the ankles and knee
joints become painful. With the progress of the disease the foot of the patient becomes
completely flexed and the patient is unable to stand or wa.lk In some cases the onset may
be sudden.

A major break through with this disease is the isolation of the toxic facter B-N oxalyl amino
-alamine. With a good diet even severe cases may. respond and milder cases may take longer
- time for the diSeases..

Witk the National scarcity of pulses, Lathyrus seeds are now apparently in high demand
‘especially in Southern states where they are freely used as an acdulterant with red gram dhal
thus reducing the disease condition in the home land. Hence one has to be careful while
purchasing red gram dhal as Iathyrus resembles that of red gram dhal. :

Fluorosis: Exccsswe amounts of fluorine ( 3 to 5 ppm} in the diet or drinking water are
toxic and may cause gastro—enterities, nephritis and liver damage. Endemic fluorosis was
identified as a discase entity over 50 to 55 years ago. Consumption of moderately high
amounts for longer periods result in changes in the feeth and skeleton, With mild fluorosis
the teeth become mottled, ename] is lost and become chalky white. This may be followed
by brown pigmentation and mottling specially in the incissors of thie upper jaw. The
condition is generally found after the eruption of permanent teeth. '

If people live in endemic fluorosis areas they may develop even:skeletal abnormalmes In~
the early stages a tingling sensation appears allover the body followed by pain and stiffness
in the region of the spine. Gradually the bone become stiff and the person loses his ability
to send or turn his head. There is a progress in loss of appetite and general wasting occurs.

_ Osteo—fluorosis has been found in areas of Nalgonda district in Andhra Pradesh where the
water contains 11 ppm of the fluoride. Also Punjab is reported to have this disease.
Normally fluorosis is expected where the fluorine content of water exceeds S to 6 ppm.

Additional quantity of milk/milk powder or calcium and ascorbic acid rich foods in diet
protects against this disease, Another important preventional aspect is by defluoridation of
water by filtering the suspected water through activated charcoal. Now a number of areas
have been identified for fluorosis - Nellore, Visakhapatnam, Nagarjuna area, Anantapur etc.
and defluoridation plant for safc drinking water supply have been taken up in these areas.

-

Check Your Progress - 7

7.. ‘What are the common symptoms of Lathyrism?

Note: a) Write the answer in the space provided below.
b) Compare your answer with the one glven at the end of this unit.

.....................................................................................................................
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2.9. SUMMARY

How healthy we are depends on what we eat. The judicious selection of foods and the
quantity of foods consumed keeps you energetic, builds up the body and helps to avoid any '
infection and disease. Healmy individuals lend a long and pmducnve life. .

2.10. CHECK YOUR PROGRESS : MODEL ANSWERS

.

‘Food is nothing but a substance which is. edible and digested by human beings without
causing any toxicity to the physiological system. Nutritiofi is defined as the food that
is digested, absorbed into the bloed stream and perform all the functions. -

- The functions of food in the body are: (a) energy yleldmg (b) hody building, and repair -

and (c) protection from diseases.

Different nutrients requxred by the body are: (a) Carbohydrates, (b) proteins, (¢) fats
(d) vitamins, (e) mineral elements and (f) water

The severe malnutritional state resulting from starvation is known as THarasmus.
Growth failure and low body weight, severe wasting of muscle and of subcutaneous
fat and dry and- atrophic skin are the characteristic symptoms of marasmus.
Pellegra is often calded as disease o3 D's (dermatitis, diarrhoea, dementia).

" Exaggerated knee and ankle reflexes in children outward gmt while running are- thc
‘common symptoms of Lathyrism. :

2 11. MODEL EXAMINATION QUESTIONS

R

R N N N =

[
[T ]

—
SR

. Write briefly about fluorosis, -

Answer the following questlons in about 30 lines each:

How do you classify food? Describe each one of themi. o

What are the aspects that govern the food habits? Explam each one of them;
What are the diseases caused by under nutrition? . What are the remed1al measmes‘? .
Write briefly about vitamin deficiencies and their prcventlon
Explain briefly the mineral deficiency diseases and their prcvehtlon

"' What are the disease: ,aused by over nytrition and sugge'st remedial measures.

Answer the folaning’ questions in about 10 lines ea.ch.
Write briefly about carbohydrates. = -~

Write briefly about be-y building foods and pmtcctwe foods.
Write briefly about protein-cnergy malnutntmn.

Write briefly about Kwashiorkor.

' What is marasmus? Write briefly about it.

What are the sympioms of vitamin-A deﬁc1éncy? How do you prevent it,
Explain the deficiency symptoms of Vitamin-B and its conlro_l_ measures.

" Write briefly about pellagra.

Discuss briefly about scarvy.

. What is anaemia? Explain the three groups of anaemia.
., Write briefly about Goitre.

Discuss briefly about Lathyrism.

. Prof. D. Peramina
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Check Your Progress : Model Answers
3.10. Model Examination Questions

3.1. CBJECTIVES

After going through this unit you will be able to:

* describe the reasons for the spotlage of foods,

x  list out and describe the ways of spoilage,

* gefine food standard and

+ describe the methods of storage of both grains and perishable foods.
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3.2. INTRODUCTION

Rising populatlon and income are increasing the demand for food at an unprecedented rate,
In this country substantial portion of food produce is lost due to spoilage -and there is
sizeable gap between ﬁgures available for production and available for consumption. The
losses are much more in the case of vegetables and fruits” because they come under
perishable foods. The Central Food Technological Institute has developed technologies for

; grain storage and fruit and vegetable preservation, A knowledge of these methods will go

| a long way to avoid food wastage and also make the best utilization of avallable foods in
times of non-season,

3.3. FOOD SPOILAGE/POISONING AND PREVENTION

| Food poisoning is-caused by eating harmful/contaminated food. The most usual symptoms
| : ~of food poisoning are stomach pain, vomiting and diarrhoea. There can be no evidence of
*  food poisoning though sometimes spoilage can be detected by a change in colour, texture,
taste and ﬂavour

‘There are three types of food poisoning - (1) Chemlcal 2) Bmlogwal anﬂ (3) Bacterial.
3.3.1.Chemical Pcusomng

g ‘ ‘Chemical food poisoning is caused by the presence of tomc chemicals in food. These

substances may be agricultural chemicals which are used intentionally in crop production.

" The use of weed-killers and insecticides is essential to ensure good yields. However some

| of these substances may be dangerous if used indiscriminately since they may be. toxic if
| C they are consumed in larger quantifies. :

- ~ Poisoning may also be caused by the dccumulatlon of certam metals (lead mercury, and
cadmium etc;) in the body., High levels of mercury and cadmium have been found in fish
taken from waters polluted by industrial wastes, Cases of lead poisoning have arisen as a
result of drinking water that has passed through lead pipes.

QOutbreaks of organic mercury poisoning have occurred in Irag and Guatcmala where farmers
_ who had received grain seeds treated with an organic mercury fungicide and ate the seeds
‘ : . instead of planting them.

Occasionally food poisoning may also be caused by ehemlcals acc1denta]ly added to food
dunng_preparaﬂon and cook.mg_ However cases of this nature are rare.

Biological food poisoning is caused by eating plant foods conta.lmng natura]ly occurring
substances which are harmful Green potato contain a substance called solamine which
causes iliness or even death if eaten in large quantities. Therefore green potatoes should
always be discarded. Foods containing large amounts of oxalic acid also are to be avoided.
Kesari dhal which contains the natural toxicant B-N-Cxalyl-Amino- L Alanine, when con-
sumed in large quantities affects lower limbs and leads to stiff gait. Similarly soyabeans
contain trypsin inhibitors and requires some processing before it 1s_ consumed as food.

‘ ' 3.3.2. Biological Food Poisoning

3.3. 3 Microbial/Bacterial Food Pmsonmg and Hygiene S o S S

Our know}edge about foods and preservation or storage would be 1ncomplete without some.: :
understanding of the role of microorganisms in the production and spoilage of foods. ™
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Microorganisms, invisible to the naked eye are the yeast, mould and Bacteria which
resemnble the plant cells where as protozoans resemble animal cells. Viruses are also
classified as microorganisms but they lie at the boarder between living and non-living
matter. They multiply like living cells but can only do s¢ in plant and animal tissue which
is called the host tissue. In contrast bacteria, yeast and moulds can be grown in sugar
solution with some added nuirients. - : '

Conditions for Growth of Microorganisms: Fortunately for humans most organisms are
either beneficial or harmless (Non-pathogenic). A few however cause food spoilage and
others.cause diseases when they enter the human body (pathogenic). They also differ in the
products they form during their growth. Some strains produce citric acid, some produce a
particular vitamin where as others remove the same from the mediumm as they require it for
its growth. Most microorganisms require air, moisture and an oplimum temperature for
survival and growth. A temperature of 30 to 40°C is usually favourable for their growth. At
high temperatures they die and at low temperaturcs, as in freezing they remain inactive but
‘become active again when exposed to favourable temperatures. Foods preserved by freezing
should therefore be free from initial contamination. :

Non-Pathogenic Micro-organisms in Foods: . Fénne;_ntﬁd foods such as curd, bread, idli
contain micro-organisms and they are detailed below. T

- Curd:. Preparation of curd is a way of preserving milk. Microorganisms are capable of
converting lactose in milk to lactic acid. This brings about chemical, textural and flavour
changes in-foods. The chicf change is the separation and acidification of casein from milk.
The sour taste of the curd is due to the production of lactic acid.” The environmental
temperature is responsible for the too - sourish taste of the curd (optimal temperature is 35- .
A0°C for 5 hrs?). The difference in the flavour of the curd is dueto the presence of formula

_ yeast which imparts- the cheesy flavour. Lactobacillus bulgaris is also used for the

preparation of curd or yogurt. “ The acid forming bacteria prevent the growth of other

organisms which spoil milk including those causing amoebic dysentery.

Bread:’ Leavened bread made from fermented dough are becoming increasingly popular. In
most breads fermentation is brought about by yeast. Yeast cells act on the sugar present in
the dough and produce alcohol and carbon dioxide. The CO, formed helps the dough to rise.
When the fermented dough is baked, the alcohol evaporates and the bread gets its typical
porous texture. Other micro-organisms such as Stréptacoccus lactis are also used in making
certain varieties of breads. S B

Most plant foods such as cercals and legumes contain micro—organis'ms. Species of lactic.
acid bacteria are found in most of them because of which batters prepared from them ferment
without the addition of any culture. -

The fermentation of idli batter also is associated with an increase in batter volume and
acidity because of the production of carbondioxide and lactic acid. These changes enhance
the taste and texture of the steamed products and are brought about primarily by Leuconostock
mensenteroids which is a dominant organism in fermented idli batter, Other fermentation
bacteria are L.delbrockii, and Lfermenti. They bring about increase in vitamins and
inorganic phosphate and also a partial break down in proteins and starch. Most of the
microorganisms present in fermented batters are found in the food grains used.

- Intestinal Microflora: The normal intestine contains many micro-organisms which make
their appearance soon after a baby is. born. They break down the undigested material 1o
simpler substances and help in the formation of faeces. They also play a role in digestion
and in the synthesi§ of several vitamins particutarly B-Vitamin and Vitamin K. |
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Pathogenic Organisms in Food and Spoilage: Foods become unfit for consumption due
fo the action of enzymes present in the food itself which bring about undesirable physical
(taste, flavour, colour, and fexture) and chemical changes. It may also be due to the action _
of micro-organisms such as yeast, moulds and bacteria or due to infestation with insects and
worms. When food comes in contact with cockroaches, rodents or lizards which are present

- _ in environment render ‘the food unsnitable for consumption. Foods may also become toxic
due to contamination with metals such as lead, copper etc. When food spoilage takes place
two distinct processes are involved, ' '

Autolysis (Enzyme Spoilage): The word autolysis means self destraction and is used to
describe the cellular breakdown caused by enzymes contained within the food itself, This’
- breakdown starts immediately after slaughter or harvest. Enzymes are chemical constituents
- in‘food itself which bring about either favourable or unfavourable changes, The ripening of
fruits and cheese and the softening of meat are some examples of favourable changes. The
rotting of fruits and vegetables, meat, eggs are due to some unfavourable Cha.nges. Enzymes -
activity is primarily due o, one - exposure to air and two, a favourable temperature. and pHl.
This can be slowed down or arrested by controlling these conditions.

- Most of the enzymes are heat Iabile and hence at high temperatures the enzymes can be
destroyed and their action on the food prevented, Exposure to air can be prevented or
minimised by botiling as in the case of frvits and vegetables, Keeping the food in opaque/
vacuum containers with air tight lids as in the case of fats, or by coating wax and by external
layer of oil as in the case of pickles prevent spoilage. Enzymnes are also inactivated by cold
freezing and refrigeration to prevent enzyme spoilage. : :

Microbial Speilage - Prevention (Pathogenic Microbial and Parasitic Spoilage): Once
the cellular structure of the fcod'become\s disorganised the food is vulnerable to be attacked
by micro-organisms. Microbial contamination is very difficult to prevent, since the patho-
genic organisms are usually derived from food, water, air or through direct physical contact.
Hence it is necessary to prevent the spread of these harmful microorganisms through these
media. - ' . _ ' '

Factors and Prevention

Personal Hygiene: Pathogenic organisms spréad through any part of tue p'er_soh involved
with food preparation. - .

Personat hygiene covers all the rules of hygiene_'which are the 'responsibility of the individual
and all food handlers should possess an elementary - knowledge of why these rules are
important. Some of the most important points of personal hygiene are covered _here.

Washing Hands: Washing hands should be frequent: (a) Before handling food in the
Kitchen: "This is important since bacteria, particularly Staphlococcis may be present on the
surface of the skin. (b) Between food-handling operations: This is hecessary to prevent
cross-contamination of all types of food poisoning bactéria from raw to cooked food.
(c) After using the toilet and before leaving the wash-room:. This reduces the risk of the
transfer of bacteria such as Salmonella and Clostridium perfringens, from faeces and door
handiers to food. (d) In food establishments (hotels and cafeterias): Specially it is necessary
to have notices in wash rooms requesting users to wash their hands after using toilet, .
(e) After smoking, coughing and sneezing and after using a hand kerchief: This reduces
the risk of the transfer of Pathogenic microbes to food. Use of soap dispensers; hand
creams, antiseptic lotions keep the hands free from bacteria. Paper towels, hot air driers or
roller towels, reduce the risk of trassfer of harmful bacteria from person 10 person.
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Other personal aspects such as having cuts, boils and septic spots, ‘long harbouring nails,
jewellary, ill health (eye, nose and throat infections), typhmd and other Solmenella infected
people can not be allowed into kltChCl‘lb :

Pathogenic orgamsms may also spread from unclean utensils. Hence the utensils used for _
eating, drinking must also be kept clean through stenhsatlon or through sundrying of these
utensils.

Water: Dysentery and diarrhoea are also cansed by micro-organisms which spread through
food and water and lodge themselves in intestine. Drinking water can be a potential source
for spread of diseases specially in village and slum wells since there is no protected water
source. Water can be from river, lake or even from a well (which has no platform arcund).
Under normal circomstances the river or lake waters ¢an be clean by the operation of oxygen
cycle but when this is polluted by indiscriminate practices like bathing, cattle and-clothes
washing, draining sewage water and industrial wastes, purification by the natural ways can
no longer be adequate. Where the water source is a lake, people should be prohibited from
misusing it at source and should be made to transport it away from the place for other
purposes. If it is a well, the inside of the well should be cemented upto to 15-20 ft. deep,
" so that the polluted water is prevented from seeping into it: Other means of getting clean

drinking water is filtering the water through 2-pot system. The upper earthen pot consists

of clean sand and charcoal so that clean protected water-seaps into the lower pot. This is
- feasible in a family and more so can be easily provided by the panchayats. Storage of water

in copper pots is believed to have an inhibitory effect on the growth of micre-organisms.

In many families drinking water is iaken care of bat in cocking water people become casual
while this is not harmful for foods that are boiled. Only drinking water or boiled and ccoled
water should be used for preparing butter mlik and chutneys and the like.

Soil Contaminants (Intestinal Parasites) : Apart from micro-organisms intestinal parasites
such as hook worm, tape worm and round worm also cause great harm by interfering with
absorption of food. Vegetables and fruits are often contaminated with these parasites
because of their presence in soil. Where modern sanitary facilities are not available.
Animals help to spread the infection. Hock worm egg can not hatch and grow outside the
animal body. It is important to realise that hook worm and other parasites spread throwgh
fruits, vegetables, greens and other foods which lie on contaminated ground. The worms are
present in the faeces of affected individuals and when excreted they lay eggs on the soil, if
the excreta is not sanitarily disposed off. Thus they spread through soil or water
contaminated with faeces containing the parasites. ‘When walking bare foot on contaminated
soil, eggs of hook worm enter the blood stream through the skin. They too attach themselves
to vegetables etc., but they can not hatch and thrive outside the body of the host (man or
animal). Hook worm disease therefore can be entirely prevented by sanitary dzsposal of
: faeces and reduced by wearing shoes. : : .

If foods should be consumed free of these eggs and parasites, all vegetables and fruit,should
be thoroughly scrubbed and washed with salt water and clean watet before cutting, In areas
affected with epidemics such as.choléra, it is dedirable to soak them in weak solution of
potassium permanganate or salt. This ‘particularly ‘is important with green chillies, ginger,
~coriander, salad vegetables and fruits Whlch are consumed as such without cooking.

-;3,3.4. Food Contamination throu'gh Pests and Control Methods

'i?ests, mice, flies and cockroaches are the trost common kitchen pests. Rats and mice often
carry Salmonella and other pathogens in their intestine and therefore excrete these organisms




~ in their faeces. In addition they also carry bacteria on their feet and can contaminate open
food and working surfaces. Cockroaches breed in warm temperature and on left over foods.
They contaminate foods with bacteria from their bedies and excreta but since they are
nocturnal their infe'station £oes unnoticed.

They shouid be controlled with msecm;idal sprays and: the best way to avoid is to keep the
store and kitchen clean and dry without food left. open -

335, Dairy Management and Hygiene

‘Milch animals can be carriers of diseases like tuberculosis. The holder of the cow, the hands
of milk man and the milking container must be thoroughly cleaned before milking as milk
is a very good medium for growth and transmission of microorganisms of diptheria,
streptococcal infections, typhoid, paratyphoid, cholera, dysentery and scarlet fever. Hence
milk should be transported in chilled condition. Fortanately in our country the practice of
boiling milk is a universal want for preservation of milk.

3.3.6. Hotel Industry and Hygiene

- Hygiene and sanitation are very important in hotel and catering institutions as spread of
pathogenic organisms is fast through personnel connected with preparation of food. Cooks,
helpers, servers and every one in hotel/catering institution should- be' non-carriers of
pathogenic microorganisms and they should be trained to observe rules of hygiene. They
should wash their hands with disinfectant, trim their nails frequently, use clean washed dress,
caps and aprons (cotton sweat absorbable), bathe regularly twwe a day and maintain good
personal hyglene :

Further they should be free from s'cratch_ing, sneezing, coughing and smoking durilig
cooking, Most important is that, they should be frequently. checked and treated for any

intestinal parasites. However food should be subjected to minimum handling afier they are - -

cooked. They should be thoroughly t:ramed to use spoomns, Iaddles and scoops to prevent
food contamination. :
Check Your Progress - 1 & 2

1. What are the three types of food poisoning?
2. What is the role of IIllCl‘OOI‘ganlS]]‘l‘: in the intestine?

Note: a) Write the answers in the space provided below. -
b) Compare your answers with those given at the end of this unit.
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.......................................................................................................

3.4. FOOD AND PRODUCE PRESERVATION

Most types of produce especially the food stuffs are given some forms of treatment either
as part of the final processing before sale and use. In this 1t is really the lllltlal processmg
prior to storage that is of most concern,
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Produce spoilage or deterioration is usually a combination of an oxidation process together
with the contamination by microorganisms and insects. The insects will e¢at part of the
produce and will spoil part by contamination with excrete, saliva and enzymes. In general
insect presence will accelerate the process of decay.

The majority of food stores are-for grains and flours. At the time of harvest most cereal
grains have & moisture content (MC), in the region of 16-20 percent. If the grain is stored
at this moisture level it is most certain to be attacked by fungi and insect pests, so it is
important that it should be dried before storage. At a moisture content of about 14-15 per

cent, grain in storage is not vulnerable. for fungi but Sitophilus weevils needs 9-10 per cent.

The different methods of food produce preservation commonly in use are given below.

3.4.1. Heat Treatment

Heat treatment is the most impoﬁarrt form of food processing. The effect on food itself is
very complex, depending both on the food and on the conditions of heating.

Blanching: Blanching consists of heating a vegetable briefly with either water or steam,
Before freezing or drying, bldnching is carried out to destroy the enzymes which affect
colour, flavour, texture and nutritive properties of the product during subsequent processing
and storage. Since blanching also destroys the semi-permeable membranes of the cell and
expels gas from the material, the tissue often collapses and is easier to pack into caps,

Boiling: Boiling water or steam condensing in-a pressure cooker has a high heat transier
capacity and the surface temperature of the food reaches the temperature of the water or
steam very quickly. The temperature at the centre of the food depends on its shape, size and
heat transfer characteristics. Occasionally there are phase changes with in the food which
may affect heat transfer, but these are though't to be small. The temperature of the food
never exceeds the boiling temperature of the water. Nutritional losses due to boiling are
extremely variable depending inter alia on volume of cooking water, cooking time, state of
dispersion of the food, pH and availability of oxygen. - Pressure cooking requires less time
and water hence losses are significantly lower than with ordinary boiling. '

Frying, Deep Frying and Baking: These processes are more complicated than boiling in
water because optimum crust properties must be matched by optimum characteristics of the
interior of the food. Traditionally frying may take place in an 0il bath, by contact frying or
in an oven. Characteristically the surface temperature of the food rises to well above the
beiling point of water while the temperature at the centre lags behind and only reaches its
maximum when cooling has already begun. Chemical changes occur both at the centre and
on the surface of the food, but those at the surface are more pronounced. Because of the
higher temperaturc further chemical changes take place but there is also a greater reduction
of water and rcacﬂon with the heating medium,

Pasteurisation: Pasteurisation consists of rapid heating followed by a rapid cooling
process. - The object is to destroy micro-organisms,” although not all  are killed by the
treatment and microbial spores generally survive. The time and temperature of the treatment
depends to a large extent on the product and its expected shelf life. :

Canning: In sterilisation the food is treated to such an extent that neither microbes nor their
. gpores remain viable under optimum conditions of growth. Heating and cooling are
- maximum stress periods for cans and cooling can set up a vacuum inside the can sucking

in contaminated cooling water. Once canned, the prodact should not be allowed to freeze
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i
or moisture allbwed to condense on the outside of 't'he can,

Example Bean
J .
Cleaning reel —3 waste
) _
Inspection belt
N .

Bean snipper

Cut beans
-l
B Inspection belt
' Grader
: !
Stean er hot water — Blanches - Freezer
- l ' ‘
Washed cans . —  Filler - = Packing machine -
! o
- Vacuum - 5 Frozen product
4 '
Closing machine
‘L o
Retort
. _
Cooling water —  Cooling tanks = —»  Water waste
_ L S
Labeller

)

Canned product

Check Your Progress - 3
3. What is meant by pasturisation? . _
Note: 2) Write the answer in the space provided below. -
b) Compare your answer with the one given af the end of this unit.

3.4.2. Refrigeration . _ .
Refrigeration is the removal of heat from a material resulting in either the removal of heat
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(cooling) or a change of state (freeziig). Some foods are easily damaged by low temperature.
Examples are banana, potato, tomato and some citrus fruits. Other foods are relatively
unaffected even on relatively prolonged storage. These include some betries, cabbage and
spinach etc. Two methods of refrigeratiah are commonly employed, i.e., chilling at 0-4°C
and freezing between -18° and - 35°C. The conditions used depend on-the lepgth of time the
food is to be stored and on the type of foods, Non-living foods such 'as meat and dairy
products are highly susceptible to deterioration by their own enzyme systems or by micro-
organisms. Living foods such as fruits and vegetables which are still metabolically active
have the natural resistance of typical living organisms. The former are stored in the frozen
state while the latter are sometimes chilled. Indeed, fruits and vegetables ofien require
processing such as blanching before they can be successinlly frozen.

If stored too long or at-incorrect temperatures or relative humidity the product may suffer.
In meat, oxidative rancidity may zlso occur during cold storage. Nutritionally refrigeration
is perhaps the mildest form of preservation. The muirients which have received most
attention are those which are water soluble and easily leached and the ones easﬂy degraded
chemically. -+

3.4.3. Dehydration

The simplest dehydration process and the one very common practice in developing countries
is ‘sun drying. More controlled methods are hot air *drying, contact drying, drying by
radiation and freeze drying. Concentration processes to remove water include. evaporation,
freeze concentration and membrane processes such as reverse osmosis and ultrafiltration.
Nutrient destruction on dehydration is virtually imipossible to quantify. It depends on the
- food, the nuirient and process. Ox yeen, pH and trace metals have a great effect on nutrient

destruction. There is little loss with freeze drymg Oxidative rancidity can be a problem
with all concentration and dehydration processes. ' : .

Before drying, food undergoes a variety of treatments. In the case ‘of vegetables this includes
washing, grading and blanching (to destroy enzymes). Sodium sulphite is usually added to
the blanching water, this improves the colour of the product, aids vitamin C retention and-
destroys. many of the microorganisms. Other foods such as meats. may be cooked prior to
dehydration.

There are many types of equipment used for df:hydrat]hg foods. Some of the more usual
methods of drymg are - tunnel drying, spray drying, roller drying and freeze drying. -

3.4.4. Salting

This has long been one of the traditional methods of food preservation, At highef
concentrations it has a pronounced bacteriostatic action and is used to preserve mainty meat
and fish. '

3.4.5. Addition of Chemlcal Imhibitors
Many methods of preservation, including many of the traditional methods depend on the
addition.of anti-microbial substances to foods. Some of these methods are outlined below. _ :

1. Food Preservatives: ‘A preservative is defined as a _Substz_mce which can prevent
~ spoilage. Some of the more important preservatives are benzoic acid and sodium benzoate
used in an acid medium such as fruit, pickles, soft drinks and fruit juice.
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Table 3.1. E__xamples_ of permitted preser&atives and some of the foods they may be used.ili;

Preservative ' ' Foods

Sulphurdioxide: _ - dried fruit, jam, dehydrated vegetables sausages, beer, llme"
Benzoic acid - soft drinks

Prepionic acid - - flour confectionsry -

Sodium Nitrate }

Sodiur Nitrite - Jam, bacon, pickled meat

Curing: The curing of meat such as bacon involves using a brine (salt) solution composed
of sodium chloride (25%) potassium nittate (1%) and sodiuwm nitrite (0.1%). The salt content
nhibits microbial growth by preventing water absorption by the brine and the meat develops
a characteristic colour and flavour. Amla, citrus fruits mangoes and vegetablee are preserved '
by this method.

3

Some cured products are also smoked by exposing them&to smoke from a wood fire. The
smoke contains anfimicrobial substances which reduce Spoﬂage It also gives the food a -
“characteristic taste. '

3. 4 6. Preservmg with Sugar

Many fruit products such as jams and crystalhsed froits are preserved with sugar. - Sugar
reduces microbial activity due to. its dehydratmg effect. ~ The same principle of salt
pre: ervation also applies here. :

347, Use of Oil and Splces

Spices such as chilli’eS and pepper are used in the preparation of pickles. They not only
improve flavour of foods but also are believed to create an environment unfavourable for the
growth of bacteria.

Similarly when oil is used in pickles a top layer of cil is formed which prevents the
mnicroorganisms in the air from coming into contact with the food. Coating fruits (lemons)
with thin layer of oil can keep them fresh for a longer time. Dals like green gram, red gram,
wheat, rice ete w1th 011 is a common procedure in some states.

K 4.,3. Mllk Processmg

Mﬂk is an excellent nutritive medium for microbes. Milk is easily contaminated and so-
becomes too sour to drink, unless it is processzd. The treatment of milk varies from 65°C
for 30 min to 130°C for 3-5 secs. If so treated and packed sterile, the milk will keep for
two months. :

1. Condensed and Evapamted Milk: The removal of some water gives a product known
as evaporated milk. Sugar may be added to sweeten it giving a total solids content of 75%,
55% being sugar. -

2. Dried Milk: Drying milk reduces its volume, preserves it and rnakes it into a usefui
additive to other dried foods. The process was alreaey known as far back as the thirteenth
century. _ _

B & Reconsmwted and Synthetic Cream: Reconstituted cream may be prepared by emul-
- sifying unsalted butter with milk es recopsifiuted milk. Synthetic cream 1s prepared by using
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margarine or another fat instead of butter.

4, Whipped Cream: This is prepared by w‘uskmg cream containing between 36 and 40 .
per cent fat.

5. Bufter: The cream is separated from the_ milk, either by gravity or by means of
" centrifugal separator. The cream is then briefly ripened. The ripened cream is then churned
and in the resuliing phase inversion butter and butter milk are produced. -

6. Cheese: Cheese is made by microbial fermentation. First, the milk is coagulated by
cither rennet or a bacterial strates which produces acid from the lactose contained in the
“milk. The milk may also be coagulated by thc direct addition of acid.

34,9, Food Additives

Food additives are used as antimicrobial agcnts, to reduce physwal and chemical spoilage
a.nd to aid processing. :

'The increased use of synthetic food additives also poses health problems but thcse must be
seen in proper perspective.- Many conventlonal foods contain toxins,

3.4.10. Flavouring Agents and Enhancers

Spices as well as natural and artificial sweetening agents are 1mp0rtant additives of the
flavour enhancers, sodium chloride is the most common and the oldest. Other flavour
potentiators include ethylmaltol, disodium inosinate and disodium guanylate.

34.1L Colourmg Agents

Annatto, 2 yellow colour, is isolated from the seed pulp of the annotto tree, Bixa orellana.
.Turmeric, a yellow dye from the root.of Curcuma longa, is an East Indian herb, and related
o ginger, Cochimeal, a red dye, is obtained from a South American insect, Coccus cacrz
Some other natural colours mclude, carotene, chlorophyll and caracel.

3.4.12. Stabilisers and Thickeners.

These are mainly gums and they are conveniently dmclhd into exudate gums, sesd g,
starch and cellulose derivatives. The only gum used in the food industry which is &0t a
cartgohydrate and hydrophoblc is chicle, usecl in the mapufacture of chewmg gum.

3.4.13. Surface Active Agents

These substances include lacithin, some mono and diﬂlycerideé of natural fats, sodium or
calcium steagoy 1-2-lactylate, propylene glycol mnnostearatc gtycerol lactopalrmtale and
polyoxyeﬂlylcne sorbitan mono-oleate. :

3.4.14. Antioxidants

Among the antioxidanis used in the food mdustry are Vmﬂmn E and V1tamm C, both of
which occur naturally, Among the synthetic antioxidants are butylated hydroxy anisole,
butylated hydroxy toluene, propyl octyl and dodecyl esters of gallic acid.

3.4.15. Chelating Agents

~ The most important chelating agent in the food industry is EDTA. The pyrrole system
_chelating ‘metals is very important in nature. - Mg is bound in chlorophy]l in this way, iron
-in the ilaem of blood and copper in copper phalocyamire.




3.4.16. Humefactants

"The most important oties added to food such as baked products are glycerol, mannitol, . -

sorbitol and propylene giycol. .

3.4.17.. Enzymes

Barley malt is still used as a commercial source of amylase. Remnin is used for curdling
milk in cheese production. The most common proteclytic enzyme is papain tapping from
the unripe fruit of the papaya tree. Enzymes are used for many indusirial processes including
meat tenderisation, milk fermentation, modification and degradation of starches, fruit juice
clarification, alcoholic fermeniation etc. ' o : '

3.4.18. Acids and Alkalies

~These are used as preservatives. Acetic, lactic and sorbic acids are ‘widely employed.
Sodium bicarbonate is also used in food processing. o

3.4.19. Irradiation

Although it has been known for many years that various types of radiation can_be used to

inhibit microbial growth, radiation as a method of preserving food is still' very limited, The
main factors limiting its commercial development are, the high cost of the equipment and
the development of unpleasent flavours in some foods. - Ultra-viclet radiation may also be
“used but its use is limited since it acts only on the outer surface of most foods.

3.4.20. Short—ferm Preservation

Two methodé used for temporary or short-term preservation are chilling and controlled

. atmosphere storage. These methods can be used when food is transported long distances.

1. Chilling: Temperatures used for chilling vary to a-great extent. The temperatures used 'A _
depends on the nature of the food and the storage atmosphere. For ¢xample bananas are .

stored best at 15°C, whereas meat is stored at 1°C to 2°C.

2. Contrblied ' Atmasphere Siorage: This involves controlling of ‘the humidity and

composition of the atmosphere and is normally used in conjunction with chilling. Too high
-a humidity encourages microbial growth while 00 low humidity results in loss of moisture.

3.5. FOOD STANDARDS

PP
it

Foads of excellent nutritive value may become unfit for human consumption during storage

and handling. Insect infested grain_s, 1ancid fats and contaminated milk and sweets are

examples.

In any country Food Industry is the major industry with a ‘very large turnover. In our countf_y _
except among the affluent, 60-80 per cent of the income is spent on food in middle and low

income groups. At the same time food supplies. (specially pulses, oil, millets, meat and eggs)

are not commensurate with population increase. With regard to spices, tea, coffee becouse

of export possibilities and industrialization the home market is poor. When this happens
there is a-short supply of foods and there is a great temptation for the merchants for either
adulteration or sell food of inferior quality, Any food is considered adulterated when its
nature and quality are not upto the standards prescribed to consume for that particular fiem
of food. ' -
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3.6. FACTORS AFFECTING THE QUALITY OF FOOD

There are various ways by which quality of the food may be affected.

1. ~Addition of extra meal matter: Addition of water (o milk to gain volume, “addition of
exiraneous matter, grains of sand or small white stones to gain weight are some
 examples. :

2, Mixing mfenor quality interior: Mixing used tea lcaves with. freqh tea ledves, mixing
infested grams with better quality grains etc. '

3. Using prohibited colours, dyes and preservatives: Th15 type of adulteration is found
very commonly in a variety of cheap sweets, spices, chilli powder, corriander and
turmeric powders,

4. Extraction of valuable ingredients: . This is usual with milk vendors who remove fat -
from milk. This is most times done by middle men and even sometimes by some
producers ' .

The quality may aiso deteriorate by impropcr storage conditions. For example, fats get
rancid when stored for a longer period speciatly in tropical chmates, and food grams are
subjected to insect infestation and rodents

. Hence government has promulgated the prevention of food adulteration act (PFAA) to help

copsumers to get quality or standard foods from the merchants and caterers. However
adulterated foods continue to be sold. Housewives and others concerned with purchase of
food must be aware of the qualities expected for different foods.

1. Cereals and Pulses: (1) Loss in weight and volume with insect infestation. (2 Uric
acid increase with storage period and insect infestation. (3) Decrease in acceptability.
(4) Increase in rancidity due to deterioration of fat i in the grain. (5) Deterioration in quality
of gluten in wheat and its products. (6) Water steeping and sprouting percentage test.

2. Fats and Oils: It is very easy to mix and adulterate these oils. Mineral oil mixing has
also become common but is harmful and toxic. Til oil and coconut oil are mixed with
groundout or cotten seed oil as they are cheap. Hydrogenated oil is mixed with ghiee.
Mixing vegetabie oil with miner al oil dangercus to health. They result in dropsy and
paralysis in epidemic proportions. Melting point, refractive index, and perioxide value help
in identifying adulteration in oils.

3. Milk: This food is subjected to more adultcm‘n than any other commodity. Milk is
usually tested for its 1) specific § gravity -1.029 - 1.055 (for fat content and non-fat solids)
2) freezing points 3) protein fat Tatio, 4} protein and lactose ratio to know the standard of
milk samples. The home life can be detected by 5) taste 6} setting cards, 7) milk becomes
yellowish and frothy. when mixed with other substances, 8} a simple method cf detecting is
by heating milk with lime juice to separate the cheese than curdless. With pure milk about
415 g of cheese will be fortified, 9) Yield of butter is also another indication.

4. Sugar, Jaggery and Salt: Should be- from 1nsoluble matcnal Sometimes these are
added to an extent of 4-10 per cent.

5. Spices: Turmeric and chillies are coloured with lead and matamﬂ yellow pigments to
enhance their colour to look bright and attractive. This may lead to serious liver damage on
long term use of such foods. Metamil yellow, sold as kesari colour is commonly used in
sweets and beverages though it is prohibited. The presence can be easily detected by its
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magenta colour when the food is dropped into hydrochloric acic. Hing (asafoetida) is
adulterated with forcign resins. ‘

6.. Coffee, Tea/Cocoa: Raw coffec seeds can not be adulterated. Except for mixing low
quality seeds with superior quality sced. However when roasted they prove to be mixed with
“various kinds. Most commeon being adding of chicory and roasted seed of dates and
tamarind. The ash content of pure coffec is less than 4-6 per ceat and half of this is water
soiuble. Chicory has.higher insoluble ash. Cocoa is adulterated with finely ground shell sago
flour or starch colonred with redoxide or iron is also osed. Tests include estimation of
moisture, solnble and insoluble ash, atkalicity of asir fal, starch, sugar and nitrogen.

7. Eggs: Shell of fresh eggs have glazed 'appea_ranee. Fyesh egps sink in water. The
chemical changes found in spoilt eggs are lowered content of albumin and increase in
- alkalicity. ' '

8. Meat: The quality (standard) of meat is determined by its tenderness, juiceness and
palatability. To cnsure a soft-meat: supply 1) the apimal shouid be examined before
slaughter, 2) adoption of environmentat condition to prevent contamination and spoilage, 3)
hygienic handling,, transport and distribution under Froper conditions,

9. Vegetables: The quality depends on their firmness, freshness, colour, moisture from the
stand point of cooking quality. Vegetables must be checked for worm, mowld infestation and
also spoilage. . Vegetables should be thoroughly scrubbed and cleaned with fresh salt water
io prevent. contaminants. '

The practice of adulteration of foods has increased enormously from time to time and hence
checking and purchasing the foods of standard quality are not only economical but helps to
keep all of us in goed sound health, '

3.7. PUBLIC EDUCATION

Theoretically the law gives us the right (the consumer) to get the samples analysed by the
public anatyst, though the procedure is cumbersome and defayed. For a large country like
ours there are about 64-70 food analysis laboratories with inadequate staff and equipment,
Now-a-days there are consumer protection association and the public should make use of -
these forms to get quality food. The merchants who try to cheat the consumer should be
black listed unless he improves his quality of the products. There is an urgent need that
students, teachers, nuiritionists, municipal authorities should wake up o totally prevert and
punish such shop keepers. ‘Also the public be educated to play an important rolé in this
direction and see that in each town a ol should be set up to detect the adulteration and help
the consumer, :

3.8. SUMMARY.

For good heatth and to be free from disease,consumption of Nutritional food is a prerequi-
site. . However food is liable to be infected and contaminated by various agents. To prevent
the food from spoilage during storage for longer duration, knowledge about how foods get
spoilt is important. The consumer should know how to assess the quality of food before
purchasing. In view of this consumer education is needed in order to prevent sale of low
quatity or spoilt foods. This knowledge not only helps the consumer to spend economically
but ensures a healthy life. ' ' . :
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3.9. CHECK YOUR PROGRESS: MODEL ANSWERS

1.

)

The thrée types. of food poisoning are chemical, biological and bacterial.

The microorganisms break down the undigested material to simpler substances and
help in the formation of faeces. They also play a role in dlgestmn and synthesm of
vitamins particolarly Vitamin-B and Vitamin-K.

~ To destroy the microorganisms rapid heating followed by rapid cooling is done. This . -

process is called pasteurisation.

3.10. MODEL EXAMINATION QUESTIONS

e A A

|}
|

G- RV SN

Answer the following questions in about 30 lines each

Write briefly about food spoilage.

Write -briefly about food poisoning by microorganisms.

Discuss ‘briefly about dairy management and hygiene and hotel inailstry and hygiene.

Write briefly about food and produce preservation,
Discuss briefly ahout the factors affecﬁng the quality of food.

. Answer the following questions in about 10 lines each.

Write briefly about chemical poisoning.

Discuss briefly about biological food poisoning.

What are the éonditions reqﬁired for the growth of microorganisms?
Write briefly about dairy. managemcnt and science. | '

Briefly write about hotel industry and hyglene

~ Discuss briefly about blanching.

Wiite briefly about Irradiation.

Briefly write about public education.

Prof. D. Peramma
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UNIT-4 : SHRINKING FORESTS IN INDIA
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4.1. OBJECTIVES

After gomg through this unit you will be able to:

+ describe the necessity of forests_in maintaining ecological balance and sustained
development,

* list out the various functions and usess of forests,

" % discuss on various aspects involved in reversing the process of degradation of land
resources.

4.2, INTRODUCTION

Forests are nature's greatest bounty to mankind. The ever increase in population with greater
interference of man's activities, the forests are being degraded and depleted to large extent.
The gravity of environmental consequences arising from rapid degradation of land resources
was felt only in the past decade. The steps were not taken on a large scale in our country,
to halt the process of degradation. However isolated- efforts are being made in different '
parts of the country to stop the process of deforestation and to reduce the soil loss. People's
‘movements such as Chipko in the Himalayas, the Appiko in Karnataka and the Kerala Sastra




Sahitya Panshat are workmg to protect the environment from breakmg down’ further

‘The country does® not have -enough land space and the productivity of the land as far as
forests are concerned is very low. According to earlier estimates, the area under forests in
India is 74.7 million hectares out of a total geographical area of 328. 8 million hectares with
22.7% arca under forest as against 33.3% enunciated in the National Forest Policy of 1988
{0 maintain the ecological balance. According to the Naticnal Remote Sensing Agency,
India had a forest area of 46.35 million hectares in 1981- 82 which is far below the central
forestry comimission estimation in the early 70's (about-75 1. ha). The latest assessment (85-
87) of Ministry of Agricuiture reveals that the fotal area under forest in India is about 64
million hectares with 37.8 million hectares under dense forest (crown density above 40%)
- and 25,7 million hectares under open forest (crown density 10 te 40%) and remaining arca
uader Mangroves and others. The Ministry of Agriculture recent comiputation reveals that
about 20 million hectares of forest lands are in: ‘bad ';hape ' -

- India has 0.11 ha per capita foreet area as agamst the World average of 1.6 ha per eaplta The

aniual productivity of Indian fordst is also very low 0.5m%ha when compared to world
average of 2m*ha. This is due to over explmtatlon over grazing and over maltreatment of
forest-areas in the past. In India most of the forests (95%) are owmed and managed by the

~Government in confrast to the management of forests by pnvate sector in the Eu_ropean_ SR
* countries. Although forests occlipy about 20% of area; they are reported to contribute only -

ong per cent towards national economy as against 35% from agriculture. Many reasons have

been atiributed to the low revenue, removal of large amount of forest producs by Iocal\-_ '

population in the form of rights and concession as, well as 111101t removals being the main
reasons , Yet anothier problem faced by the Indian forestry is the lack of proper investment
in reforestation and afforestation proglammes (Never exceeded 075% ol the total plan

outlay in the pubhc sector) : : '

4.3. IMPORTANCE OF FORES TS

The w01d forest is derlved from Latin word 'fons meamng outside the vﬂ]age boundry or
away from inhabited land. Genera]ly forests are those arcas of uncultivable land occupled :
by dafferent kinds of trees, shrubs, herbs and grasscs, :

' _Eco]oglcally forest is defined as a plant commumty predonnnantly of trees anﬂ other woody‘
vegetation usually with a closed canopy. ‘

Techmedlly forest is an arca set. asu:le for the produetlon of Umber and other forest produce

or maintained under woody vegetation for certdin indirect benefits which it provides e.g., -

climatic or protec1tve (shelter to wild life, birds and other fauna). Legal}y forests are areas
which have been notified by the Government under forest law '

i Forestry is defined as theory and pract1ce with regard to creanon conservatlon and aCleJmﬁc
- management of forests and continuous utilization of their products. It 1ncludes not only_'
- management of existing forests but also creation of new 1orests

Fu:nchons of Forest : .
Forests cover about 1/4 of the land mass on the carth. However in India they cover only :

about 1/5 of the area. Forests are one of the most predominant geographic features of this - -

" planet. They are world's air conditioners and: earth's blankets. They moderate the" extremes

of focal climate. They mtercept the prempltatlon and reduces the 1mpact of rain drops on

soil erosion. ‘They also reduce wind velocity and thus reduce the soil loss by wind and-
water They regulate stream flow in an area and 1mprove the quahty and. quantlty of water.
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Without forests, this world would be an .inhospitabi_e placé, to live in. Forests are the most
valuable natural renewable resources of the earth. Forests help the human beings in several -
ways. These are (a) productive (b) protectwe (¢) ameliorative (d) 1ecreaUOnal and (e

developmental.

A. Productive Functmns of Forests '

1. Wood is the major forest produce which is used for constru(,tlon of houses, Agricul-
tural unplements bridges, sleepers etc. In India about 12.5 m:lhon cubic meters of
timber is used for above purposes. :

Wood is a universal fuel and it is the major source of domestic fuel in India. About
175 million cubic meters of wood is used as fuel in this country.

3 Forest provides raw material to numbert of 'industrieé such as paper and pulp, plywood - |
and other boards, saw mills, furniture making, packing cases, match boxes and toys
etc. ' ' : ‘

4. . A large number of non-wood products which are often called as minor forest products ‘

(111 small quantities) are harvested from forests.

i, Fibres and flosses:  Fibres are obr;ain'ed for making ropes from baste tissues
of certain woody plants. Flosses are obtained from semal (Bombax ceiba) . and
kapok (Ceiba pentandra), '

il.  Grasses and bamboos: Many vatieties of grasses are found in the- forests. -
About 20% of 419 million liveéstock graze in the forests. Among valuable
grasses, about 80,000 tonnes '\of sabazi (Eulaliopsis binata) 1s harvested annually.
About 5.5 million tonnes ‘of bamboo is harvested from our forests annuatly for
paper and pulp (25%), rural and agricultural works (25 %), housing (10%) and
packing and other uses (40%).

ifi. . .Essen.zial Oils:  Approximately 1500 tonnes of essential oils are obtained from

Indian forests during 1980, which are utilised for making -soaps, perfumes,
detergents and chemicals. Many species e.g., Eucalyptus spp, Bursera spp.
!"}muogwgan spp and Santalum albun etc., produce these oils,

iv.,  Oil seeds: Many tree speclcs e.g., Madhiica indica, Pongamia pinnaia, Shorea
robusta, Azadirachta indica, Vateria indica elc., produce oil bearing seeds .
which are commercially important in soap industry. Tribals use these oils for
various purposes. There is a potential production of about one IIlll_lIDﬂ tonnes
of oil évery year from forest tree seeds. _ N\

V. Tans and dyes: The important vegetable tanning materials are the myrobolan
nuts and bark of wattles (Acacia A. decurvens, A . nilotica and Cassia
auriculate ete.) '

vi. Gums and resins: Guins and resins are exuded by irees as a resuli of wound

- ot injury to the bark of wood. Gums are collected from several tree species viz.,
Sterculia urens, Anogeissus latifolia, Acacia nilotica etc. Resin is obtained’
from Pinus roxburghit.

vil.  Drugs, spices and insecticides: Out of 2000 items of drugs mentioned in [ndian
Materia and Medica, over 1800 are of vegetable origin. Al plant parts e.g.,
roots, shoots, leaves, fruits, sceds, barks efc), are weed for _dmgs foportant
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specres Whlch are used as drugs are Rauvolfia serpenrma, Ephedm spp,-
: Hemtdermus cus, Swertia chirata, Dioscorea spp, Podophyilus spp, Atropa spp,
- Datura innoxia etc. Spices like kalijira (seeds of Cartim carvi) dalchini (bark
of Cinnamomum zeylanicum) Cardamom (dried capsules of Ellatteria,
Cardommomum, tejpat (leaves of Cinnamomum tamala etc are obtained from
forests. Pyrethrum and neem are used as insecticides. '

viii. Tendu leaves and other leaves: Tendu leaves (bidi leaves) are.collected from -
- forests and pther waste lands, dried and used for making bidis. Approximately
about 90, 000 tonnes of tendu leaves (Diospyros melanoxylon) are colfected
annually Leaves of trees such as- Bauhmza spp, Bulea spp elc are, used for
making plates, dona etc. ‘ : '

ix, Edible producrs Frults, ﬂowers seeds, tnbers etc of several forest species are
eaten. - : -

X.  Lacand other products: -Lac is a resinous secretion of lac insects which feed
on forest trees particularly on Butea monosperma. Similarly silk is obtained
from the cocoons of silk worms, which are raised on Terminalia alata and

- Morus.alba plantations. Honey is also obtained from forests,

xi.  Fodder and grazing: Forests provtde fodder leaves and grazing facility to _
~ livestock. Approximately 20 per cent livestock population depends upon forest
grazing and leaf fodder supply. The tree species which yield good quality

leaves as fodder are Ailanthus excelsa, Moringa oleifera, Sesbania spp, Morus -

alba, Albtzta Iebback, Leucaena leucocephala, Pongamm pmnam ete.

Protectlve and Amelloratlve Functions of Forests

" The important protective and ameliorative functrons of forests are as follows

i.

ii.

- iid,

iv..

vi.

Forests play mgmftcant role in maintaining CO, balance in the cttmosphere by '
absorbing for photosynthesis. In the absence of forests, CO, released in the atmo-

* sphere would result in warming of world's temperature, meltmg of polar ice caps and
- increasing sea levels, The CO, per cent in the atmosphere has already reached 0,042
" per cent against the normal of 0 030 per cent. If this increasé continues, there may.be
* many disturbances on. the earth, due to intrease in temperature which may result in .
un-imaginable miseries to the mankind. -

Forests increase local premplta:tlon by about 5-10 per cent as they act as barrier across
the horizontal path of wind and micro- -climatic effects. ‘These create conditions
favourable for condensation of the clouds, increase in the number of ramy days and

help in proper distribution of rainfall.

Forests reduce temperature and evaporatton losses and increase the humtdtty
~ Temperature in the forests is 3 to 8°C less than adjoining open area:

Forests add large quanttty of orgamc matter through fallen leaves and reeycle the plant.

nutrients.

In thtek forest with full folrage cover, rain flrst falls on the Jeaves of trees and slowly

clnps and thus reduce the impact of rain drop in 5plashmg tke soil aggregates. The
run off losses are less due to greater in filtration rate and ﬁnally help in consrderable

. reduction i in soil loss through water and wmd

Forests check floods and regulate the water flow as they 1ntercept about 20 to 30%
of . the total rainfall. : :
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vii. Forests serve as store house for genetic diversity of plants, animals,-birdsl etc.

ix. Forests protect from physical, chemical and noise polluuon They also protect us from-
dust and gaseous pollutants

Xx.  Forests and trees provide shclter belt and wmd brcak effect which is beneﬁcml to
agricultural crops particularly in arid-and semi-arid region.

C. Recreatlt'm and Educational Functions of the Forest

[
1

" The forests are rich in varieties of trees and shrubs, animals and birds which serve as
recreational place by attracting large number of people. '

¥ E

ii,  Forests provide large varieties of trees for 'ecologicol studies.
Forests provide a natural healing effect for a number of diseases.
Developmental Functions of Forests

[y

Forests provide employment directly as well as indirectly to large number of people.

ii. . Forests and various forest activities help tribals to improve their socio-economic
condition through collection, processing and marketing of various forest products and
by providing gainful employment

fii. Government earns a large sum of revenue through forests which can be diverted for
other developmental works.

Check Your Progress - 1 & 2

1. - Define forest.
+ 2. What is meant by forestry?

Note: a) Write the answers in the space given below
b) Compare your answers with those given at the end of this unit,

44 FIRE WOOD AND TIMBER PRODUCTION

Silviculiure: The term silviculture refers to art and science of cultivating forest crops (trees-
in community}. The Silviculture occupies a position in the forestry simitar to that of
Agronomy in agriculture, It includes the study of types and life of forest trees and crops,

their growth and development, trce and crop morphology, physiclogy, structure, reproduc-
~ tion, locality factors and their relationship with trees and crops and several other physical
. and biological laws. :

Practice of silviculture includes regeneration of the area, selection of suitable species,
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-creation and mainténance of forests tmproving their condition controlling the composition, -
restocking and understocked areas, improvement of site conditions and time to time
operations etc. o T

Obciives of Silvicul_iure: These include: _

1. Control of crop composition and production of species of more economic ?alu_e.
2. Control of stand density for maximum production. |

Afforestation of blank _an'& understocked ‘area,

3
4. Production of quality timber,

.

Control on rotation period depending on the density of crop and size requiremsnt.

5

6. Facilitate management and use of forest.

7. Creation of man made forests and introduction of exolics.
8‘ ) -

Protection of site and intangible returns.

Forests continye to be an important source of livelihood and means of survival. The bhuman
population of India -was 361.1 miliions in 1951 and it gradually increased to 844 millions
in 1991 (Census report) which was 143% increase, The livestock population in India which
was 292 millions in 1961 rose to 426 milliors in 1985,

. The forests and grass lands can support definite number or slightly more number of

livestock. It can meet fire wood and timber requirement of certain population only. It is

. therefore necessary to minimise the population growth on one hand and increase the
productivity of forests on another hand. ' ‘ -

The Government encourages the individuals to plant and preserve the trees in open spaces
near the towns and villages and in waste lands. The persons planting fruit trees on open
lands in any village site or on government waste lands had been entitled to ihe produce of
the trees but these concessions have been observed to be misused in the form of land grab.
The government also prescribed to confine goat and sheep grazing to the areas where least
harm would result to the forests. But this was not properly attended and hdndled.

When there was not so much pressure of population, the government granted certain
previlages in respect of their needs of small timber, firewood, grazing of animals and
coliection of rab materials etc to local inhabitants as a matter of favour but not as rights. But
local inhabitants continued to misuse the concessions without any- recoupment and restock-
ing of tree growth by regenecation. They have rendered the vast areas of forests into barren
lands. Despite these facts, (he politicians and’ governments are urged from year to year to
yield their demands now from reserved forests for earning the sympathy of local inhabitants.

The demand for timber and fire wood and fodder has rapidly out stripped the sustainable
yield of forests. The threshold of sasiainable yield of forest produce has been crossed long
back for fulfilling the needs of fast increasing population. According to estimation of &
forest survey in 1987, the demand for fuel wood and industriai timber is around 235 and
27 million: cubic meters as against supply of 140 and 12 million cubic meters, respectively.
Unless the people owning the land are persuaded and compelled to make - alternative _
arrangesments for meeting their timber and fuel requiremnents, the existance of forests is not
going to iast long,. ' o

The slow process of natural regeneration which dependes on for nataral restockin g of Torests
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has proved unsuccessful duc to intensive biotic influences. -Thc over explmtatmn reckless
deforestation, shifting cultivation and careless tillage operations have imbalanced the
environment. The Cyclones, erratic rainfall, floods and inundation of vast tracts have
© ‘become regular routine feature$ of adverse climatic conditions year after year. As a result,
the s0il loss amounting fo about 1200 crore tonnes worth Rs. 6000 crores of fertile top soil
is lost every year. The forests have both receded and dcp]eted, fast as the villagers arc
resorting to more and more use of cow dung for cooking. This infurn has deprived soil
nutrients and humans through cow dung leading to decline in soil fertility.

" Timber and fire wood for which the forests have baen cut are the products of the tree which
is only 0.3% of the real cost of living tree. An Indian scientist Prof. T.M.Das's research has
indicated that a 50 year old tree weighing 50 tonnes if allowed to survive, can give to the
society in terms of production of oxygen, absorption of CO,, recycling of water, checking

soil erosion, sheltering birds and animals and giving leaf protein worth Rs. 15 lakhs which \ ‘

is 100 per cent of its totak value, The forests are onc of basic natural resources which
provide protective umbrella against natoral dlsasters :

India's forests arg shrinking by about 1.2 to 1 5 rmlhrm hectares per year bccaus,e of their
low productivity. These wood lands can yield an annual harvest of not more than 39 millon
cubic meters as against the projected wood demand of 289 million cubic meters by the turn -

" of century. The present per capita availability of wood works out to be only 0.046 cubic

meters in India (both for industrial and fuel wood) compared with industrial wood conisump-
tion of 1.86 cubic meters per person in USA Wh.lL]l is 40 times higher than India's
consumption.

The fuel energy crisis has led the goverament to open a separaic orgamsauon' of social
. forestry to encourage tree planting on field bufids, vacant and marginal lands, community
lands, road sides, canal bank and so or. The spread of activities can not be said to have been
- packed up by niajority of agricultyrists as deinanded by field bunds.

However certain farmers in different-parts of India are resorting to plantation of Eucalyptus, -
Acacia and Casuarina in their marginal Jands, as well as are making use of waste lands. In
certain areas hitherto the lands under cultivation of unportant cash crops are being replaced
by the tree species. HJgher returns have prompted farmers to take up farm forestry. It is
reported that on an average an annual net income through sale of wood works out to be Rs:
2000 to 3000 per hectare from plantation of Eucalyptus, Babul and Casuarina.

4.5. DEFORESTATION

© According to 1993 World Development Report, deforestation is defined as the permanent
_conversion of forest 1and to deserts, waste lands, postures, shifting cultivation, agricultute or
mirasmicture development. The tropical forests which are native for more than 50% of plant.
species are being reduced by half of their original area and as per estimation of 1990
deforestation claimed 17 million hectares of tropical forest in Asia. The annual deforestation
- rate in India is 2.7 per cent as against 0.4% in Brazil, Peru and Zaire countrics.

' 4.5.1. Causes for Deforestation

: Unless the causes are identified and corrected appropnatcly, any programme on afforestatmn
- ¢t reforestation may not be fruitful., :
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- Some of the causes are:

1 Encroachment of forest

"Cattle_ grazing

land to agriculture

Shifting cultivation

Growth of consumerism .

and extensive monoculture

e

Commercial exploitation

Commerical energy -~ | causes Development exploitation,
- production and non- i for | |Indystrial Mining, Hydro-
‘commercial energy ‘deforestation - electric projects,
consumption m— | construction of highways
Man-made and Conversion of forest
nataral factors like . ~ land to other .
frost, drought, fire, decline of ||  Shori-sighted -~ ~ forest products
water table, cyclonic storms, ~ Govt. policies IR —
wind, lightning; snow, insects, | and debt ’
diseases efc. '

Encroachment. of forest land to agriculture>- Rapid population growth, inequitable

" land distribution and' the increase in area of export oriented crops. reduced the land -

area available for subsistence farmmg forcmg many small farmers to clear forests to

. grow food Crops.

Cattle grazing: Cattle grazing in the forest land causes damage to both seedlings and
older trees. The nation's 12 million hectares of permanent pastures are vastly
inadequate to needs of 196 million heads of cattle.

- Growth of consumerism and extensive monoculture: An‘y etwmpt to hasten the process
.by planting monoculture may give higher and immediate yi¢lds but at great future -

cost. In Brazil 18 million hectares has been cleared to meet I*uropean and American
Coffee demand.

Commercial exploitation and sieady demand for rimber: It is one of the most powerful
causes for deforestation. According to Smt. Mancka Gandhi the world's iropical
forests ‘are being ruined by the demands of developed countries for hard timber and

- plywood. About 100 million cubic meters of hard wood being consumed in the

Western countries from Asian forests (Mostly .from Indo-Malayan forests). In 1950

_ consumption of tropical hard wood by Japan, USA and Europe was 4.2 million cubic
_meters which increased te 66 million cubic meters. -

Sh:ft Cultivation: S]:uﬁmg culﬂvahon reduoe the forest ares but it is mamly confmed

to North Eastern states of India.

Cleanng the forests for rehabztat:on of the people: The People affected by submer— _

. gence of major irrigation dams or for industries or for construction of roads or canals,

forest lands are generally selected. For example Sard_ar Sarovar Project. (Gujarat) ; '



cnvisages an irrigation component of 187 lakh hectares and 1450 MW power but it
will submerge about 40,000 ha of forest land and 11,318 hectares of agricultural land.
It will also displace 66,675 people, majority of them are tribals who are to be
rehabilitated by c'learing forest. o

Conversion of forest land into resort complex: Orissa Government's plan to develop
beach complex over more than 900 ha between Puri and Konark by clearing forests
raised a storm controversy.

Commercial energy production and non-commercial energy consumption: Generally
mining of coal is done in forest area by felling irees. The coal is used for energy
production. Coal combustion produces acid rain which results in the destruction of
forests. Deforestation is being done in different parts of the country for meeting the
fucl requirement.

Man made and natural factors: Man is the greatest destructor of the forest in the
world, Fire reduccs forest arca. Natlural factors tike frost, drought, decline in water
table, cyclonic storm, lightning, snow, insects and diseases etc cause forest destruc-
tion.

4.5.2, Consequences of Deforestation
* The consequences of deforestation are given below.

I DEFORESTATION |

| Increasing CO,

@E . 1 Affecting cological belance |

Loss of top soil _ Decreasing . fncreasing
and nutrients rainfall _ temperature
Sitting of ‘ Not conducive to Climatic change
reServoirs agriculttre feading to desert
~ formation
Loss of fand Decline in agri-production : Drying of water
properiles & loss of fodder resources and
fowering the water table]

Decrease in health
of flora and fauna

Impert not only
but also Todder

and food webs

Change in food-chains

Warsening poverty™

THREAT TO THE FUT

URE OF MANKIND g~

Scarcity of
water resources

Increasing soclo-
ecanomic problems




The wealth of Tife-on earthis vanishing at a faster rate due to deforestation which is 2 bigger
threat to the future of earth as well as man kind. Removal of natural forest cover by felling
Irees results in a‘ctﬁelerated erosion and fertile top soil is washed away during mensoon.
Large scale silting of reservoirs and canals, uncertainity and decrease in rdinfall, increase in
temperature, affecting hydrology and breaking water techarge cycle are some of the effects

of heavy deforestation. As there is no human, rain water drains with great speed causing’

flood.

1. Farming system and food production: After independence the deforestation has taken
place at a faster rate. This has led to ccological degradation on one hand and poverty and
unemployment on the other as agricultural land and agricnliual activity are both directly
affected by absence of forest cover. Deforestation has adversely affected the production in
sub-Saharan Africa. ' '

2. Floods and drought: The twin problem of drought and floods is getting more and more
acute every year because of deforestation. Birla Institute of Scientific Research at Jaipur
(BISR) made a scientific study and is of the opinicn that deforestation of major mountain
ranges of the Himalayas and Western ghats have been the cause of recurting droughts. In
Western India, the desert is advancing into Gujarat and Haryana at a rate of almost one

kilometer a year. Thus, India has a new phenomenon of man made deserts.

3. Importing wood: The world Bank expects that there will be drop in the number of net
tropical wood exporting countries from 33 to 10 over nexi decade. Nigeria once a major
~ tropical log exporter, saw is timber shipments fall off dramatically after many years of over
cutting forests and rapid expansion of slash and burn cultivation. In 1988 the couniry 2arned
$ 100 million on forest product imports.

4. Fuel wood scarcity and increasing illegal cutting: The increase in the price of fugl
wood in urban areas induces some of the poorer people to switch over to cow dung. Even
in rural areas the scarcity and higher price would be beyond the reach of rural poor. This

will result in illegal collection of wood. Tn Kurnool district of AP, villages living within’

50 km radius of Kurnool town periedically smuggle fire wood illegally cut from forestry into
the town through shuttle trains that run daily. The fuel wood ‘conunit{ee report, said that with
non-commercial sources dwindling in rural areas, fuel wood becomes a major problem soon.
In much of West Africa families who used to prepare needs twice a day are now shifting
to once a day or once every alternate day.

5. Enviroumental Refugees: Depletion of forests in developing countries is a complex
problem. Unable to support their growing population, they push more anfi more pecple to
urban arcas, This resulted in big slums, pollution and sanitation problems, epidemics such
as malaria, cholera and addicting to drugs, crime and violence. In the Nilgiris (Tamilnadu)
more and more migrants from the plains are pouring into the hills and most of them have
settled down in-ecologically sensitive areas. They start cultivating in steep hills which resulis
in soil erosion, water runoff, flash floods, avalanches landslides, resulting in silting up of
dams and reservoirs. ' :

6. Global warming affecting habitation of flora and fauna; The role of tropical
deforestation in global warming is well known accounting for 20-30 per cent of annual
carbon cmmission world wide. When there are no trees for absorption of CO, automatically

CO, concentration in the air increases. Added to this fel¥ed trees emit more CO, as they burn

on decay. If respiration exceeds photosynthesis for long period, trdes would stop gorwing
and uitimately die, The destruction of trees not only make themselves extinct from: the area
but also other habitats of hundreds of species of birds, insects, reptiles and mammals being
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destroyed. Harward biologist Edward O Wilsom, estimates that nearly 50,000 invertebrate’
species per year are condemned to extinction by the destruction of their tropical rain forest,

4.5.3, Deforestétion of Himalayan, Eastern and Western Ghats

The contimious onslaught on forest resources and consequent massive environmental
degradation call for rational management of forests. The influence of Himalayan forest and
mountain regions of Noith East extend on plain regions extending from Assam to Rajastan.
Similarly the Deccan plateu lying between Western and Eastern Ghats is greatly influenced
by the extent of forest cover present in the Western and Eastern Ghats,

The rivers rising from Himalayan hills are a major source of the country's prosperity. But
in the last 50-60 years the forests of Himalayas have been cut heavily and presently most
hills, mountains and valleys arc barren. Its effect is being felt in severe floods, heavy soil
loss, land slides, drying up of water resources and severe droughts.

In the Eastern ghats, the indiscriminate felling of most valuable sandle wood in the Jawadh
and Meltur hills by smuggling gangs with strong political backup has almost made these hilis
barren. The povertiness of local people made them to rely on the forest wealth for their
sustenance without any regard to environmental consequences.

The Western ghats running North-South in the Tamil Nadu is another victim of deforcsta-

tion. The Nilgiris and Kodaikanal, the two hill resorts are no more healthy. Extensive

denudation and faulty agricultural practices have resulted in frequent landslips and severe

soil erosion. The pollution of lakes in these places is serious concern. The upper side of

" Periyar river in Kerala had one time dense forest in the Western ghats. Now the situation

has changed with degradation of almost entire forest barring some pockets. The river which .
had fiow of 227 km Jong being considered life line of the Kerala state has lost much of its’
importance. ‘

4.5.4. Forest Pelicy of India

Although the forest managemenl policy in India came 4nto existence since 1864, the
condifion of forests continue to deterjorate through over exploitation. The first forest policy
of 1894 mainly meant to collect revenue from the forests and liberal granting of rights and
concessions 1o local people. There was no interaction to improve the forest managemest 1
gencral, After independence, the Government of India, Ministry of Agriculture enunciated
the second forest policy in the year 1952, Tt recommends that India should aim at
maintaining 1/3 of its land area under forests. This policy mainly aims at the COnservaon
of forest and there is no emphasis on production of forests. It is therefore felt to make the
existing forests of low productivity to be converted into plantation forestry of high
productivity through epunciating the third forest policy in the year 1988. The main
objectives of this new national forest policy are:

1. The national goal should be to have 1/3 of the total land area of the country under
forest to save fragile ecosystems.

2. The forest should not be looked upon as source of revenue. Forests provide cover to .
steep slopes, catchment of rivers, lakes and reservoirs. They also check the extension
of sand dunes. They should be protected.

3. Massive need based and time bound programme of afforestation and tree planting with
a particular emphasis on fuel wood and fodder development on all degraded iands in
ihe country are to be promoted both on forest and non forests as a naii onal Imperative,
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4. The policy emphaticaliy says that construction of dams, reservoirs, mining and
expangion of agricu]ture should be consistent with the needs for conservation of irees
and forests. It categorically states that no mmmg lease should be granted to any
(public or private).

5. The policy specifies that the land laws should be moeditied wherever hecessary $0 as
to facilitate or motivate individuals and Institutes to undertake tree farming or grow
fodder trees grasses and legumes on their own lands.

6. The policy favours the resiriction on grazmg, browsing in forest areas by ]evymg-'
grazing fee to discourage people in forest areas from raising heads of livestock.

7. The policy envisages to put an end to removal of timber by contractors, by replacing
with bodies like tribal and labour cooperatives and government corporatives.

8. The new forest policy aiso invites special care for the needs of wild life conservition.

Check Your Progress - 3 & 4. |

3. What is meant by silvicuiture?

4, Define deforestation.

Note: a) Write the answers in the space given below.
b) Compare your answers with those given at the end of this unit,

B R R R X R

4.6. PEOPLE'S MOVEMENTS

Various peoples movements are ‘given below:

4.6.1, Chipko Movement _ L

In mid Htmalayan/regmm the main tributory of Ganga, the Alaknanda and it§ feeders such |
as Rishi Ganga, the Patal Ganga, the Garudganga and Mandakini etc., had thick forest cover.
In the catchiment area of these feeder rivers and Alaknanda, the large scale cutting of trees
and rolling them down hiil loosened the upper soil which eroded during every-rainy season.
The deforestation activity over a decade period resulted in a deévastating flood in the
Alaknanda in July 1970, which caused havoc in the upper catchshent aréa. The silt choked
the upper Canga canal from Haridwar to Pathari for 10 km ami affected irrigation in about;
3,80,000 hectares for six months besides affecting the functighing of 48 MW Pathari power
station. All these great].y affected- the agricultural productmn in this regiomn. :

In this reglon of Uttarakhand, the Dasholi Gram Sararya Mandal (DGSM), Gopeshwar )
. which was engaged in social work stepped into carry out relief wark during 1970 Hoeds.

They realised that forest and land and forest and man were intricately linked. The peopte
were educated about it and gradually they geared themselves into a movement. Thus the
Chipko Movement was born. A plan of actien was drawn by the people of non-violent
methods to oppose the cutting of trees by contractors and forest department, 1t was on April
24, 1973, the people's movement begat in the Mandal near Gopeshwar, a brave method of
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"hugging the trees to save them from cutting". The forest department and the contractors
avoided a confrontation but marked trees for cutting 60km away from Gopeshwar in'the
Phata-Rampur jungles near Kedarnath. When Chipko workers came to know of this they
reached the forest and with the help of local people hugged the trees to save them, The
Chipko Movement this successfully had been launched. '

In 1974, the forest department began marking trees for felling in the Peng Murendra jungles
in an area of about 430 hectares which was affected by Alaknanda floods of 1970, From
this area the Rishi Ganga rising from Rishi glacier flows, The social and political workers
and students decided to act against the felling of the trees. The coniractors tried to infiltrate
into area. But the Mahila Mandal Dal of Rini village challenged them and hugged the trees
to save them. :

The movement aftracted the attention of Uttar Pradesh Government, which appointed a
committee headed by the botanist Dr. Virendra Kumar. The Chipko Movement through this
committee managed to raise the questions about 10 year plan of forest department and it
received global support. The contractors and other agencies who sapported the felling of -
trees earlier became a part of the movemen. 'y -

After the Chipko Movement was organised and implemented in Gopeshwar, Bheundar (near
the valiey of flowers), Joshimath and Chancharidhar, the  forest officials cancelled the
programmes to fell trecs. The movement again gathered momentum in 1950 when Dungari
Paintoli, a dense oak forest was o be cut o ‘accommodate an orchard.

Tn 1989, the villagers of Malai-Nauti (near Karna prayag) in Chamoli district - checked the
forest departments' move of plantation of pine trees along with oak trees. Pine leaves falling
on the ground-increased the acidity of the soil which adversely effect the growth of jungles.
The needle shaped leaves of pine trees do not retain any rain water. The danger of fire is
more in pine forest. In contrast, the oak trees arc heneficial to hill farmers. The forests are
the sources offodder, fruits grass and medicinal herbs. Forest officers at an eco-camp
orgamised in DGSM at Nandarain accepted the arguments of villagers and removed /some of
~ the pine trecs planted as a gesture,

The Chipko Movement began educating the local people about afforestation by organising
conservation camps (eco-camps) in areas affected by landslips in mid Himalayas. At these
camps, cnvironmental knowledge is imparted and afforestation is done by 'Shramadan’ by
the people of the area. Voluntary agency workers, youth University students and experts are
encouraged to participate. A typical camp begins involving women with local folk songs
‘connected with forest and environmental preservation. Local problems are discussed and
solutions devised.

The local people plant trees on barren and unutilised land around villages. There is a festive
atmosphere at the camps with active participation and invelvement of local people. Stone

‘walls are put up o save planted trees and crops from foraging animals. In 1989 the people =

of Bacher, Kathura and Tange villages put out a forest fire on a steep bill without caring for
their own safety. This movement took the lead in introducing smokeless chullas and gobar
gas plants in the area. ' ' '

The DGSM has successfully attracted the attention of planners on the impact of big dams
and hydel project in the Mid-Himalayas. The Vishnu prayag, hydro-electric project was to
be put up 15 km upstream of Badrinath temple which was even cleared by the Environment
department. The DGSM highlighted that the entire area would be @nvirohmbntally,_fragile-
and the project was rejected after a review though the work had begus on i Similarly
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becanse of Chipko Movement, soft stope quarrying was stopped and the entire Alaknanda
caichment area has been covered with foresis. In the catchment area of Bhagirath in

~ Uttarkashi and in Pithoragarh district licences for detergent and chemical units were

cancelied.

Thus the Chipko Movement which began witl stopping of falling of irees and saving forests,
has successfully involved people in greater issues of ecology and environment.

4.6.2. Appiko Movement -

The Uttara Karnataka district of Karnataka which forms part of Western Ghats is known as
the forest district.  Besides being rich in forest wealth the favourable micro-climatic effect
of the tropical forest favoured the cultivation of cash crops like black pepper and cardamom.
At the fime of independence, 82 percent of the district was covered by forests. The forest

" based indusiries such as ply wood factory, paper unit were sct up. The Government began
felling trees for revenue and the forest department converted the prime tropical forest into
monocultore teak and Eucalyptos plantations. The development activities led to a drastic
drop in the area under forest cover to 20% in 1983-84.

The destruction of forests on such a large scale woke up the local people especially the
youth. They were motivated into direct action. A group of youth in Balegadde village
tepresented to the forest officials not to establish teak plantation by clearing the natural
forests. But this appeal was ignored. Then the villagers decided to lannch the Chipko
Movement popularised by environmentalist, Sunderial Bahuguna in the Himalayas. He was
invited and people took art oath to protect the trees by embracing them. This movement

- came to be known as Appiko in Kannada. In September 1983, when axe-men came for

felling to the Kalase forests, people embraced the trees and thus Appiko Moverment was
launched.

The simple non violent action became popular state wide and the people joined the
movement Spontaneously in many forest-areas of Western Ghals from Coorg to Goa,
Padayatras, slide shows and street plays created mass awareness. The Yakshagana, a folk
dance was used effectively to convey the message of forest conservation. In Coory district,
people stopped the felling of trees in the Cauvery catchment area for which the goverument
had given felling permits o plywood units, The people camped in the forests for months
1o save natural wealth. In Dakshina Kannada, the authorities of Subramanya temple resorted
to the Appiko Movement to save evergreen forests while in Sbimoga district, youth groups
stopped felling trees by forest based units, . The action groups of this movement with a wide
base support of local people constantly watch the status of Western Ghat forests.

The vigorous launching of the movement foilrced the government of Karnataka fo change its
forest policy by stopping the felling of natural forests, the policy of rhising monocnlture
“plantation of teak was abandoned, allotment of timber to units was stopped and the
government itself stopped felling green trees for revenue.

The Appike Movement has three main objectives. These are:
i.  To conserve the remaining meagre tropical forest of Western Ghats.

2. To bring back greenary to areas by natural regeneration and by planting the seedlings
raised in the nursery.

3, To make people use forest resources rationally.

i

The Appiko movement also interacts with action groups in other regions of Western phats.
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- In Wynad, Kerala its actmsts are in touch with local groups to evolve a strategy to save the
forests. In Tamilnadu the Appiko is working with the save Eastern Ghat Organisation while
in Goa it is helping env1r0nmental groups. The impact of successfulness of Appiko
Movement has been felt in other countries (Malaysia, Indonesia, Victnam and Ivory Coast)
as wood based units in India _st;artcd importing timber from these countries.

4.6.3. Kerala Sastra Sahitya Parishad (KSSP)

This is not wholly an environmental Non-government organisation but one of its main
activities is environmental education. Some of the activists of this organisation took keen
interest in finding out pollution problems in and around the city of Cochin {Kochi) in the
. early 1970's. The group made preliminary survey on air, water and land pollution and
assessed the damage caused and worked towards creating public awareness as a possible
means of demanding the arrest of worsening of the environmental status of the Cochin arca.

The K.5.5.P. actually involved in the environmental issues in the later part of 1970's. It was
invited to study the ecological and other problems in the proposed hydro-clectric project in
the silent valley in Kuttanand district. The debate on silent valley project was becoming
controversial in 1978. :

The K.S.S.P. had established its environment and health Brigade and coordinating mass
education programmes on environmental issues. At this time, the villagers of the Chaliyar
river basin were protesting against the Gwalior Rayons factory at Mavoor which threatened
their lives by severe poliution of water and air. The K.S.S.P. got involved in this and soon
a team of experts studied the problem and eventually brought into light an economically
feasible solution. Simultaneously KSSP strengthened its nonformal education by introduc-
ing the famous Kala jaatha using folk art medium, exhibitions, wayside meetings, slideshows
and demonstrations.

The campaign to save silent valley turned out to be a public education programme in many
respects. All sorts of issues caméup and the campaign grew with various small organisations
such. as "Save Silent Valley Societies’ "Societies for Environmental Education”, "Societies
for Environmental Protection”, "Nature of Lovers" etc.

KSSP's awareness programmes were designed on multipronged approach. [t fought to save.
- forests not for aesthetic or pure ecological value but preserving gene pool with its socio
economic implications. It is related to conservation issues to the needs of the future.

According to Mr. Darryl D'Monte;-the rallying force of -the KSSP, the silent valley is a
unique environmental campaign in the:entire Third World because it took the issue out of
lecture rooms and columns of the pr¢ss to the people. Many people in Kerala are aware of
meaning of ecology, due to silent vatiey movement. This movement is symbolised with the
stogan “Development without destruction”. Initially KSSP was associated with ‘state
government schemes of social forestry in supplying and distribution of saplings. Subse-
quently not satisfied with this programme, it also questioned the introduction of Eucalyptis
and Acacia on such a a large scale. The state government had to abandon efforts of
planting Eucalyptus in new areas. The KSSP learnt that when any construction of dam or
clean‘ng of forest is opposed. it should be in a position to suggest suitable alternatives.

4, 6 4, Narmada Bachao Andolan (NBA)

Under the leadership of Baba Amtf: the Narmada Bachao Andolan has put all its efforts to
oppose the construction of the Rs. 9,000 crore multi purpose project on the Narmada river. _
It began as a campaign for rebabilitation for over one lakh ousiees of this project smeqd




across Gujarat, Maharashtra and Madhya Pradesh has crystalised into a movement against
large dams. It mainly opposed the government efforts tc move abd relocate people in the
submergence area of particularly Maharashitra and Madhya Pradesh. The movement
ideologically questions cn the direction of development policy which does not weigh
benefits and cost of the project,

To strengthen their point of view Narmada Bachao Andolan activists have lobbied in India

and abroad. They gave petition to World Bank. which is thé main financier of the project -

and resorted to dramatic action of waiting until flood water drowned them in the village of
Manibali in Maharastra. It’s do or die tactics were perceived as extreme but its sustained
campaign forced the World Bank to suspend further assistance to the project until Indepen-
dent Review Commission led by Justice Thomas Berger reassessed the prc:gcct particularly
its rehabilitation and relocation plans. The Narmada Bachao Andotan . won the Right
Livelihood Award popularly known as the atternative Noble Prize in the year 1991.

The second nmost prmnineﬁt antidam campaign is against Rs. 3465 crore Tehfi 'hyd: o-electric
project in the Garwhal Himalayas. The project envisages a 260.5 m high earth and rock fill

dam across Bhagirathi in a seismically volatile region, The Tehri Bandh V1r0dhl Samithi -

4 group of locat people lead by ciivironmentalist Sri Sunderlal Bahuguna is opposing the
1mplcmentatm:1 of this pmject :

Check Your ngress-S

What are the main objectives of Appiko Movement?

Note: a) Write the answer in the space provided below.
b) Compare your answer with the one given af the cnd of this unit,

47. EUCALYPTUS DEBAT'E

Eucalyptus plantations of dilferent species were bcmg taken up on a large qcale durmg 60’

and 70°s as a measure of recouping the existing forests as well as on social forests
programme on waste 1ands,. common lands, road sides, canal sides, farm bunds and also in
agricultural lands, Eucalyptus. hybrid and E. iereticornis were widely planied in areas of
average climatic conditions.  E. Citrodora was planted for extraction of oil. E. glabulus was
planted at higher elevations of southern and northern hills. E. grandis was found smlable
fot high rainfall area (Kerala) while E. camaldulensis was preferred in low rainfall areas.
Similarly some other species were grown on specific microsites. -

Characteristics of E ucalyptus sp.
L. These are quick growing and can be harvested within 7 to,10 years.
2. They are easy to raise and manage.

3. 'The survival of trees is very good.
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4. Establishment is faster.
They are not grazed and browsed by hvestock

6. They have good regeneration capacity and can be harvested 2-3 rotations w1th one 1.1me
. plantation.

7. 'These plantations are eéononiically viable and commensurate with investment.
8. They are highly adoptable to different soil and.climatic conditions.

9. The timber and fuel wood obtained are useful for variety of purposes.

Large scale plantation of Eucalyptus has drawn the attention of journalists and environmen-

talists who started opposing the plantation of Eucalyptus. Under these pressures Govern-

ment of India stopped plantation of these species on forest lands. The coniroversy whether
. Eucalyptus have long term ecological effects has centered around the following aspects,

L. "Eucalyptus consumes water copiously and lower the water table,
2. Eucalyptus prevents undergrowth and do not check run off water and soil oss.

3 _ Eucalyptus makes the soil acidic and does not enrich it.

The research findings en the above issues are as foliows.

I Eucalyptus and water consumption

i. The transpiration tate of Eucalyptus species vary from 20 to 40 litres/tree/day (FAC

" 1985). This is not very high and is equal ip pines and other borad leaved species, In

Niigiris annual transpiration of Eucalyptus corresponds to 347 mm of rainfall. In

Isreal evapotranspiration from regenerated E. camaldulensis is very small i.e., only

24% of pan evaporation compared w;th 272% from bare plot and 31% from adjacent
natural forest. :

The water consumed per unit of biomass produced (htref gy was flow in E. tereficornis
(0.48) as compared to 0.55 by Albizia lebbeck 0.72 by Acacia auriculaformis, 077 by
Dalbergia sisso (Chaturvedi 1983, Tiwari and Mathur 1983). Eucalyptus has the
capacity to adjust the water use by adjusting transpiration tate. When water 3
" available in plenty they go for luxury consusiption but when water is in short sagpy
they reduce water uptake considerably (Sharma and Nag1 1984). :

When water table is hlgh say within 2-3 mclres of surface, most trees wﬂi fend to

lower waler table to certain extent. Eucalyptus root system goes about 3.5 10 4.5 m

deep, Water tables located below the capillary fringe area are not likely to be affected

by Eucalyptus or any other planis. Rapid development of root system in trees helps

in infiltration of rain water and reduce surface and sub surface run-off Jrrespecuvc of
~ tree species. :

ii.  Eucalypius are accused. for reducing the undc,rgrowth which leads to more run-off and
soil loss. but tesearch evidence indicates that E. camaldulensis and E. grandis
plantations supported more undergrowth than Shorea robusia. - It is believed that
certain species of Eucalyptus have allelopathic effects which inhibit the germination
and growth of other species. However evidence indicates that production of under-
growth is mostly governed by soil fertility, moisture and site factors. In area of high
rainfall such as Dehra Dun, with good soil fertility, Eucalyptus plantation of different
species support as much as undergrowth as natural forest. © I dry aress fhese
plantation support a thin wndergrowth. There is no evidence w indicate that soil
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erosion is more in Eucalypius plantation compared (o other plantations or vegetation.
Its plantation is morc safe in reducing soil 1oss compared to agricuiture.

ili. . Trees are important as some of them fix nitrogen and add nutrients through recycling.
Eucalyptus do not fix nifrogen from the atrnosphere. Studies indicate fhat certain
species of Eucalyptus add substantial amounts of nutrients through precipitation, The
litter production in Eucalypius hybrid plantation varies from 3377 to 6267 kg/ha
which is slightly less than teak and sal. There are no evidences to indicate fhat

. Bucalyptus make the soil acidic,

It is clear that most of the criticism of Eucaiyptus is nor based on scientific facts.
However, more investigations are required in different locatities to clarify the position
on these aspects.

4.8. SOCIAL FORESTRY

According 1o Jawaharlal Nehru “A growing tree is a living symbol of a progressive nation”.

Social forestry was first started in the year 1976 based on the recommendation of Natjonal
Commission on Agriculture, 1t is defined as a forestry having social content achieved
through ihe participation of people and intended to meet timber, Tuel and fodd®r prazing
requirement of local people. 1t is agro-forestry taken up by the community on waste lands,
comimnunity iands, road sides canal sides etc., to meet their needs of timber, fuel and fodder.

Historians have mentioned occurrence of dense forests in Northern India during Alexander’s
invasion (327 BC). The dastruction of forests probably might have started since their main
occupation was cattle rearing. By the time of Asoka the desiruction of forests was 1o a
Considerable exient. He therefore advocated free plantation along with roads and camping
grounds.

The concept of social forestry was enunciated in a comprehensive manpsr by Mahatma
Gandhi, the Father of the Nation. According to him an ideal village be so conditioned that
the villagers could procure all their needs and requirements of inaterials such as bamboos
for thatching, fucl wood, grazing, timber for implements and other domestic requirements
from with in a radius of 10 km. The credit for coining the term social forestry for the first
time goes {6 Mr. Westoby (1968}, who defined it as forestry which aims at producing flow
- of proteciion and recreation benefits for the comnutity, '

Since the independence, the government of India launched many forestry programmes. The -
Van Mahotsava, Make India Green Campaign, Save Himalaya Movement and other social
forestry programmes are being carried. The central government is-also rewarding Vap
Pandit award at state level and Indira Priyadarshini, Viikshamitra award at national level 4n
recognition of exccpuonal contribution in the field of afforestation and wasteland deveicp--
ment every year to individuals and non—governmental organisations. The biggest botanical
garden in Asia is being set up on the National Highway No. 1 near Karnal in Haryana. The
environmenit and forest department has provided Rs. 30 crore to the state speciatly tot iy
purpose under the project of “Greening of Haryana”.

Inspite of all the efforts made by Government of India only a little success has been achicved
in social forestry programmes. The major reason is the lack of active participation by Tocab
pcople as well as lack of full cooperation from persons concerned in these programmes.
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4.8.1, Need of Social Forestry

The vast human and cattle population of country needs fuel, wood, fodder and smail timber.
" In India 95% of fucl consumption mainly consists of fuel wood, cow dung and agricultural
wastes. The agricultural labourers and farmers are using large quantities (4.58 mt of wet
dung annually) of cow dung as a fuel due to shortage of fuel wood, which otherwise can be
diverted to increase the food production or “We are burning the food to cook the food”. The
extensive. deforestation resulied in scrious soil erosion. About 144 million hectares of land . -
is being affected by erosion, causing removal of 6000 million tons of fertile top soil every
year including 5 mt of NPK nutrients. The soil erosion also results in silting up of reservoirs.
and causes floods. The fast recceding forest cover is causing “Green House Effect” where
CO, content of atmosphere is heing increased which results in increase in earth’s tempera-
tare by 1-2°C. ' | '

Tt is estimated that about 146 million hectares of wastelands including 30-35 million hectares
of degraded forests, 40-45 million hectares of marginal agriculturai lands are available in the
country. Keeping in view, low per capita avaitability of land, the waste lands can be put
to proper use by effective land use planning. o
Therefore the immediate need of the day is creation of new man made forests near the
habitations, village waste lands etc., to cater to the needs of rural masses besides conserving '
the eco-system and restoring the productive capacity of all waste lands. National Coinmis-
sion on Agriculture (1976) therefore recommended that cach state should recrganise the
forest depariment info (wo separate. wings (1) To retain charge of traditional production
forestry (2} to develop social forestry almed at the production of fuel wood, fodder and other
minor forest products for raral population. Subsequently the World Bank undertook 4
review of forcstry prospects in India in 1978 and identificd sociat forestry programme as an
ideal vehicle for economic development in rural areas. In the year 1985, late Prime Minister
Shri Rajiv Gandhi set up the National Waste Land Development Board fixing a target of
converting 5m. ha of wastc land inf0 forests to every year.,

4.8.2. Objectives of Social Forestry _
1. To develop tree CORSCIOUSDESS 'and love for tree cultivatibn among the masses,
2. To supply fire wood to the rural areas and to replace use of cow dung.
3. Ta provide timber for sustaining and creating village level cottage industrics basew i
“wood. _ -
4, To supply fodder for livestock.
To protect the agricultural fields again_st wind and soil erosion.

4. To improve the socio-economic level of the village through increased avenues of
gainful employment.

7. To raise green belts around industrial locations to contain atmospheric and 10ise
pollution. '

& To help in planting all available land in the urban areas to improve the urban
environment. ' o

9,  To make vast saline and alkaline lands productive through afforestation.

10. To create recreational amenities.

4.8.3. Components of Social Forestry
"The broad base of social forestry was extended to urban forestry and designed for the Heneit
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of community. The National Commission on Agriculture outlined the scope of social

forestry as follows: o ' '

L. Community Foresiry: Practice of forestry ‘on community tand in which planting,
management, harvesting and marketing of forest producis are carvied out by rural
community members by themselves with the proceeds going to benefit the community
rather than individuals. '

2. Farm forestry: Practice of forestry on farm land in which individual land owners are
encouraged by training and incentives to plant the trees along the field boundaries,
near wells etc. Raising of shelter belts and wind breaks are also included in farm
forestry. ' : o '

3, Extension forestry: Practice of forestry outside farm lands and reserve forests. [t
includes raising of trees on canal banks, railway lines, road sides, foreshore areas of
tanks, reservoirs and on marginal lands not suitable for agriculture.

4. Recreation and amenity forestry: Creation and maintenance of trees for recreational
' purposes and improvement of local amenities. '

5. Rehabilitation fores.try: Creation of forest or raising of trees in degraded forests and
' degraded lands. ' '

6. Compensai'o}ry plantations: Supplementing the natural regeneration to conserve the
natuzal forests with the benefits of gene conservation for supplies of medicines and
protection, ' -

7. Agro forestry: A form of mixed cropping whete trees arc integrated with agricultural
crops on arable lands for sustainable agriculture, . '

‘8. Urban Forestry: Growing of trees in urban areas for beauty and climatic amelioration. -

4.8.4. Scope of Social Forest_i’y

In India about146 million hectares of waste land is available which can be brought under
social forestry programme.  The premises of schools, colleges, universities' and other
institutions, periphery of community ponds, grounds also provide encugh area for plantation
~of trees. Plantation of ornamental trees can be taken up onroadsides and canal banks. Agro-
forestry can be introduced in the individual farm$ for production of focd crops besides -
production of fodder for cattle and wood for fuel and timber, '

'4.'8.5.. Selection of Species

In order to ensure success in the soci al forestry progranumes, it is necessary to select s_uitable
species and proper planting techniques. The species selected should possess the following
characters. ' :

1, Ability to survive and grow well under difficult social and edaphic conditions.

2. Should be fast growing and in a position to yield useful produce in a shorter duration, _
3. Resistance to local hazards inchuding pests, diseases, fires, grazing and browsing.
4

Easc of seed procurement, handling, storage etc., Easy iechm‘que‘s of nursery and
regencration. : ' L -

bt

* Should not harbour the pests and diseases of field Crops..
Should not have adverse effects such as shade or competition with COmpanion crops.

7. - Should possess proper root System for soil é_md‘ water conservation,
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A few common examples of such species are Eucalyptus, Acacia, Dalbergia, Azadirachio,
. Bambusa, Quercus etc. An admixture of 75% of quick growing firewood species, 20% of

small timber yielding specics and 5% of fruit bearing irees is commonly recommended by
 forest experts.

Social forestry must provide wage employmcnl to certam families in the neighbourhood
areas through raising of nursery, planting of trees and protection of trees/ nurseries efc,

4.8.6. Ma_nagement of Social Forestry

Planning for social forestry activity should be done from the village level so that it is ocal,
need based as well as socio-economic, environment protection and target oriented. The
targets should be based on the desire of the people but not on the wish of government. The
social forestry programme so far remained unaltractive for majority of the villagers. There
is a need to assess the requirements of villagers and to identify the local leadership right
from the initial stage of planning. The following steps should be taken for effective
involvement of people in social forestry. ' :

1.-  Wide spread education of people through various media for identifying the specics and
techniques for rapid propagation, demonstration ctc., should be taken up.

2. Training of the manpower to be employed, through workshops, seminars, discussions
etc, should be held.

3 Seedlings should be raised and extension support should be provided to individuals,
institutions, organisations etc.

4, The service of the existing voluntary organisations should be utilised for taking up
plantation activities. Involvement of local people will reduce the cost of production.

5. Motivate the farmers to take up tree farming in their holdings.

6. Procurement of common area for social forestry plantations should be taken up by the
government and other agencies,

4.8.7. Problems and Constraints

The protection of trees raised under social forestry poses certain problems.  The protection
of community plantation depends on ownership and sharing of profils by the rural people.
~Thie ownership rights are not given to the people in most cases, The uncertainity about Jlegal
status of land is a great constraint on taking up forestry development programmes in India.
The other constraints are the differences in protection and maintenance of {rees, grazing and
browsing by cattle and profit sharing efc.

The following suggestions are made for successiully 1mp1emenung social forestry pro-
gramme,

1. The involvement of the people by giving proprietory rights at the time of implemen-
. tation of programme may be the correct step to create jnterest in the protection and
maintenance of forests. The sharing of produce and profits shouid ¢learly be spelled
out, Forest farming for rural poor (FFRP) has becn successful in Orissa, Karnataka

and in many other statcs.

2. Provide Imancml aggsistance till the returns from the forestry crops are obtained io
reduce financial burden of rural poor.

3. A net work of forest nurseries and extension workers should be created for takmg up _
timely plantmg of social forestry with suitable tree species.
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4, The zindents in schools and colleges should be involved in making use of premises
and otirer surrounding waste land areas for trec plantation.

5. Demonstration of social forestry benefiis on the farms should be organised.

6. A number of noo-governmental orgnaisations (NGO's) are playing a crucial role
creating awareness for conserving forest resources and adopting new technologics as
alternative source of energy. The involvement of these orga.nis@tjons significantly
contribute to extension of social forestry to the surrounding viilages., These organtsations
can take up planting and protection of trees in and around govermment offices, sport
bodies, cultural t;entres, rail tracks, sides of trrigaiion and drainage canals, road sides
elc, '

7. Villagers cooperation must be soughl in the protection of p]autations‘on government
waste lands and other comununity lands.

&, Cirass cubting may be permitted to the villagers in social Forests but not grazing.

G Shouid be execuled taking into consideration the sccic-economic needs of ihe people
and land capability of the area. '

10. The areas and viilages which are having serious shortage of fucl, fodder and small
timber should first be selected for social forestry programmes,

11. Tree plantations and revenue from farm forests should be exempted from wealth tax.

12.  Prizes and awards for groups and individuals separately can he given in recognition
of outstanding work in social forestry programmes.

' 49. ACTION FOR FUTURE

The FAQ assessment reveals that tropical forests are being cut much faster than
reforestation or afforestation of new areas. Tn early 1980°s in the tropical region about
11.3 million bectares of forests were being cleared annually while only 1.1 million hectares
plantation were being established. Tt is therefore necessary (o regulate the felling of trees
in the forests restricting to only old trees. The area that is to be brought under forests under
various forestry programmes not'only compensates the felling of old trees but should account
for 8-10% additional area under forests.. '

The tegeneration of stocks of felled trees should properly be protected from trampling and
grazing of catile. They also need to be protected from fire which is a common feature in
the forest during summer. The heavy grazing and repeated fires have limited the process of
humus formation which is so essential for providing required nutrients for growing trecs
besides improving the physical condition of the soil. The forest trees arc generaily deciduous
in nature and shed foliage heavily. The shed foliage is one of the primary cause for frequent
fires in the forests, It is therefore necessary to make use of fallen leaves as a muich to check
the evaporation Iosses of soil moisture so that newly germinated or regenerated seediings get
sufficient moisture for longer pericd. These mulched Jeaves later get decomposced and serve
as a manure for nourishment of young scedlings.

fin the existing forests wherever there are gaps and large stretched vacant patches and in
adjuining areas of forests, manual reseeding with quick growing tree species fike Subabul, |
Casuarina, and bamboo etc., should be faken up. The former two trae species have profuse
foliage with heavy leaf shed. The decomposition of leaves of these species i3 also guits fast
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The protection of forests from grazing and fire not only resalt in more humus formation but
provide favourable conditions for better growth of newly emerged seedlings. Thus better
growth of regenerated seedlings from stocks, and seedlings from indigenous seeds and
introduced -seeds create a congenial microclimatic environment for further enhancing. the
natural’ regencranon of valuable species like teak etc. '

The thick and green forests which were seen 30-40 ycars ‘back in many places nearby
villages are. no more presend. The large scale deforestation resulted into loss of fertle top
soil in-the forest areas. In all our present five year plans the major thrust is being given only
on reforestation and afforestation activities without any budget provision for after care of
reforestry -and afforestry activities such as watering and manuring. In degraded forests it is
necessary that nourishment of young seedlings is made by leal mulching of fallen leaves and '
later incorporating near the trunk of trees. In all such slopy degraded forest areas, soil and
moistore conservation measures should invariably be taken up to check the farther loss of
soil and water 30 that regencratlon and recouperation of forests take place propetly.

It is being reported that some reserved forests such as Tiger rescrve forest on Hyderahad-
Srisailam road arc being invaded by most uncle‘urablc species like Lansana, which is bushy
in nature without yielding any worthwhile wood nelther for fuel nor timber purpose. The
growth and spread of such unwanted bushy plants should be checked and these should be
replaced with quick growing useful tree species. The common species preferred for planting
are Neem, Sisso, Siras, Shivan, . Holoptclca, Kachnar ete. There are some other plants like
Sawar and Ailanthus which have great potential of colony formation. Subabul is also one
of such species besides being multipurpose should find a place in various afforestry
Programmes. o

In the under-developed countries, as seen in previous chapter, the main cause of deforesta-

tion is fuel wood requirement. It is felt by environmentalist and others concerned with futurc

prospectives, that a country of our size cannot- afford any more cutting of trees from already

depleted forests. The gap between demand and supply of fuel wood would be approximately
125 mﬂhon tons annually by 2000 A.D.

The fact energy requirement of vast number of rurdl families has to be tackled mainly by
two approaches

(iy  To find out alternative fuel resources which can be within the purchasiﬁg
- power of rural people. :

(ify  To bring more arca under forests utilising waste lands and poor soils through-
social forestry and other forestry programmes.

1. To meet the acute fuel wood’ shortage, the following alternative measures are
suggested. :

1. Educating the tural masses about the i1l effects of deioregtatmn on environment,
soil loss and other effects.

To make use of alternate fuel sources such as Gobar gas plant etc, in rural areas.
Installation of improved chullas having heat utilization efficiency of 30 to 40%.

Dcvelopment of gas plants ut111smg agricultural wastes.

P‘P‘P’P

Development of suitable solar tcchnology toc make use of solar energy for
cooking

1=

6. Utilisation of logging wastes.




All these ineasures lpa.rt[y will reduce the pressure on the demand of fuel wood.

| . The selection of tree species for social forestry should possess fuel efficiency
properties such as combustability and caloric value (heating power). The
readiness with which it catches the fire and confinues to burn is known as
“Combustability”. The wood cf dense structure generally takes long time to
burn and gives steady heat than porous wood. The wood containing 8 to 9%
moisture is just cnough for domestic wood burning for cooking. ‘

2. Under social forestry and afforestation programme, it is being recommended to
adopt high density planting using intensive production measures. As the tree
growth progresses, the certain number of trees at regular spacing can be cat in
phases to meet fuel and other small timber requirements.

3. Tree plantations should be encouraged by individual farmers, on the field bunds
and on all border sides of their fields as a farm foresiry practice.

N

To popularise agro-forestry and forage forestry and forage horticultural systems
particularly in marginal and poor soils to supplement the fuel and fodder
requirement of viilagers besides field crops and fruit trees.

4.10. SUMMARY

The protective and ameliorative role of forests on various aspects of environment nich as
maintenance of CO, balance, cooling down temperaturs, increase in precipitation, checking
soil erosion and ﬂoodq providing organic matter ele., besides supplying firc and timber
wood, fodder and various other forest products were siphasised. The demang for fuel and
timber wood and cattle grazing by rural people, conversion of forest land into agriculture and
other purposes such as rchabilitation, mining, commercial exploitation, shift culiivation are
some ol the causes of large scale deforestation in our couniry. The ill effects of deforestation
“and its threat to the foture of mankind were pointed out. The genesis of various people’s
movements such as Chipko Movement, Appiko Movement, Kerala Sastra Sahitya Parishad .
Movement and Narmada Bachao Andolan in profecting the (recs against felling in forests
and their participation in afforestry programmes wag discussed,  The mass educational
approach in environmental issucs by these movemenis was highlighted. The doubts
regarding Eucalyptus plastation and their long term ecological effects were cleared. The
~need for social forestry and its various components and their management was considered.
The various steps were suggested (o overcome the problems and constraints in implemen-
tation and maintenance of social forestry. The action for future is suggested in finding
alternative fuel energy resources to reduce the stress on the forests and various measures in
conversion of waste lands into forest lands.

4.11. CHECK YOUR PROGRESS : MODEL ANSWERS

i Forest is defined as an area of uncultivable land cccupied by differcnt trecs, shrubs,
herbs and grasses.

The theory and practice regarding creation, conservation and scientific management of
forests and continuous utilisation of Lhcu products is called forestry.

b

Lt

Art a.lld science of cuitivating forest crops is called silvicniture.
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The permanent conversion of forest land to deserts, waste lands, postures, shifting
cultivation, agrlculture or rmfrastructure development is called deforestatmn :

The three maifi ob]eetwes of Appiko Movement are: (1) to conserve the rematning - o

meagre tropical forest of western ghats (2) to bring back greenary to areas by natural
regeneration and by planting the seedlings ralsed in the nursety (3) to make: people -
use forest resources ratlonally N S

* 4.12. MODEL EXAMINATION QUESTIONS ©

L

L

. What is the role of forests on rainfall occurrénce? . -

N

‘ o,

Answer the fOllowing' cjuestions in about 30 lines each,”
How are forests important in man’s aetmty‘? o

What are the causes of deforestation? What measures do you suggest to tackle the -
above problem? e :

- What is Chipko Movement? How is it started? What are other movements that were
started in other parts of the country? Do you think that such movements are necessary 7

to check the deforestation in various parts of our country

What are controversial views with regard to plantatlon of Eucaiyprus? Are these views
have any scientific basis? Why is Eucaiyptus plantation became popularr? :

What is social forestry? Why is social forestry necessary for Indla‘? What are 1lm1tatl()llS_:

and how do you overcome them'? o

Answer the following questlons in about 10 lines each.

How are forests useful m protectmg the environment and mamtammg the ecologlcal'
balance? - . | : : e ,

Why are forests degraded to greater extent m developmg countnes compared to"
developed countries? -

Briefly describe the forest pollcy of India.
What is Narmada Bachao Andoian?
What are the disadvantages of plantanon of pine trees"

What are the characteristic features one should look-into while selecting tree species for-' B

~ plantation under social forestry programme'?

- What alternatwe fuel sources do you suggest in place of ﬁre wood?

Briefly mention different uses of forest products..

10. How do. you solve the problem of fuel wood shortage?

_ Prof. S. Narsa Reddy




UNIT - 5 : LAND MANAGEMENT IN INDIA
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5.1. OBJECTIVES

After going through this unit, you will be able to: .

* class1fy land use system and describe the change in land use pattern over the last
‘4 decades, - : h ' '

- * describe the scope and limitation of extensive and intensive cultivation in relation
" to food requirement, ' ' 5

* discuss about soil erosion problem and control of wind and water erosion; -

* identify of salt affected soils in India and| suggest measures for the reclamation and
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management of different salt affected soils,

* describe the causes for conversion of cultivable lands info waste lands, types of
wastelands, wasteland management of different types of wastelands,

- ¥ defing infertile and fertile and productive soils,
* describe the method of maintaining soil fertility.

5.2. INTRODUCTION

Land is the basic input for man’s existence, Oul of total reporting area of
305 million hectares in our country, about 181 million hectares of land is classified as
agricultural Jand (arable land) which comprises of 142 million hectares net sown area,
23 4 million hectares of fallow land, 11.8 million hectares of permanent pasturcs and 3.7
million hectares under miscellanecus tress. An area of 68 million hectares is under forests. -
All these lands come under broad category of vegetated lands (249 m.ha).

Nearly 85 per cent of vegetated lands (216 m. ha) are being subjected to one kind of
degradation or other and a greater part is due to soil erosion {150 m.ha). Fhe fertility status
of Indian soils further points out that 95, 98 and 65 percent of the soils are low to medium
in NPK status respectively.

The net cultivaled area remained around 140 million hectares from ltast 25 years which
clearly indicates that there is practically ne scope for enhancing the food production by
extending the area under cultivation. The food grain requirement of growing population has
10 be met mostly by bridging the gap between the average yields obtained at farmers field
and yields achieved at rescarch farm. This is possible through better adaptation of intensive
cultivation practices under irrigated conditions as well as adoption of suitable integrated
technology under watershed philosephy for rainfed crops.

It is therefore of paramount importance that the present lands are protected from further
degradation and restore their fertility status. Hence the immediate attention of planners,
rulers, administrators and scientists is called for to halt the process of degradation of our
Iands through adoption of effective mcasures in checking soil loss, slopping the process of
deforestation, reclamation and management of saline and sodic soils etc. Multidisciplinary
and integrated system approach for increasing the yields of dry lang o through better
mojsture conservation practices and harvesting excess run off in farm poixis for reuse under
aberrant rain fall condition as life saving irrigation is being contemplated under watershed
programme. The water harvesting technology through farm ponds spicad over in number
of small watersheds would also help in minimising the flood damage under events of heavy
rain.

Development of waste lands at a rate of 3.0 million hectares every year by converting them
into forest ands by afforestation and social forestry progranmies by Natonal Waste Tand
Development Board is laudable step in right direction to mitigate the problem of deforesta-
tion. The importance of forests in maintaining ecological balance and in preventing land
degradation should be realised by present and fulure generation. Integrated nutrient
management of organic and inorgani¢ fertilizers through effective use of organic wastes and
other resources are being advocated to sustain the productivity of agricultural lands,

53. AGRICULTURAL LAND

The fand is the basic requircraent for man’s existence. It is reporied thal every person needs
0.4 ha cultivated langd fo meet his food needs and another 0.8 ha land for all other purposes.
"'C' i " PJEJ ﬁffﬁ Nﬁ? - oo (, '5
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The planet carth provrdes us a total geographrcal area of 15 2 billion hectares which
- measures 3.00 ha per person as on 1989, Hoquer in countries like Australia, and Canada
the per capita availability of land is 50 ha, in Sputh America and USSR 10 ha, iin 1JSA 4
~“ha, in France 1.2 ha, while it is only 0.41 ha 111|Incha The per capita avarlabﬂrty in India
‘based on total geographical area was 0.91 ha ini jthe year 1951. However with the increase
in the population, the per capita availability of land decreased to (.39 ha as on 1‘991 and it
“would be furrlher brought down to 0.33 ha by TOO A.D. o e

India has a geographrcal area of 329 million, ectares, of which 24 mllhon hectares are

" inaccessible, Therecords of land use pattern are a‘vaﬂable for only 3035 million hecfares (total .
reporting area). The land in India is classified into 8-categoriés and reporting area istaken -
as a base value (tolal land area) for computing 1he percentage of different categori¢s of land.

5. 3 1. The Changmg Land Use Pattern

- The statistical data on land use pattern in India for a penocl of four decades. from 1950-51
to 1990-91 is presented in Table-1: It is seen from'the table-1 that the land arca put to non-
agricultural use increased considerably over the four decades. from 9.4 million hectares
during .1950-51 to 21.2 miltion hectares in 1990-91, It is also noticed that the area under
barren and uncultivable land decreased by 18.4 Emrlhon hectares from that of 38:1 million
hectares (13.4%) in 1950-51 to 19.7 million hectares (6.5%) in 1990-91. This is mainly due
to change in the attitude of the people towards lurbarusatmn where fertlle land gs well as
barren rocky lands are being used for the constructlon of buildings, roads, recreafion parks

and play grounds etc. It is further reported| that ‘atleast 3,00,000 hectares of prime

agricultural land in the world disappear every yeir under buﬂchngs, roads, recreation parks,
play-grounds, aerodromes, helipads etc., of modern era (deve]opment) B ;

As per the table-5.1, it is inferred that there was a drastic change in land use durmg the first

decade after independence and it was gradual there after, The area under miscellanéous trees

decreased to 4.4 milkion hectares (1.5%) in 196061 from that-of 19.8 million he(iare., (T%)

in 1950-51 and later the decrease was nominal. There is a substdntral increase in the area

of torests from that of 40.5 million hectares (14 2%) in 1950-51 to 68.00 million hectares

(22.3%) during 1990-91 bhowmg an increase of 60% in the area under forest but ’i”." million. -

“hectares of forest lands are reported to be subjected to suffering varying degrees of so0il

~ degradation. - The area under thrck forests wr 406% crown densrty is approxxmately
38 million hectares ' S '_ o o

There is no much change in the area of total fallow land whrch was 28 13 uullmm hectare
9. 9%) in‘the year 1950-51 decreased (o 23.4- II].II?IOII hectares (7.6%) in 1990-91. | The area
under current fallow was on the increasing trend ifrom 10.7 million hectares to 18 3 million
hectares from 1950-51 iill 1987-88. However, about 4.5 million hectares of current fallow
land was brought under cultivation as on 1990- 91 To. recent years with the encouraging
trend of remunerative prices. for commermal crops, oil seeds and pulses, the agricultural -
- profession could attract the attention of unemployed youth for gainful cmployment.  With
the increased irrigation potentials, it is expected that atleast more than 50% of current fallow
land of 13.8 m.ha as well as -old fallow land of 9.6 m.ha may be put to use ¢ither for
cultivation of crops or afforestation, : N '

The land available for agricultural purposes as on 1991 is about 181.2 million hectates.  This
.includes 11.8 million ha. of permanent pasture and other agricultural land (3.9%), 3. 7 mllhon
hectares (1.2%) under miscellaneous trees, 23. 4 million hectares (7.6%) of fallow 'land and
142.2 million hectares (46.6%) of net sown ared. There is a net increase of 234} million
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hectares of cultivated area over 40 years penod from that of- 118 8 nu]hon hecta.res (41, 8%)"-
in the year 1950- 51 '

Whatcvcr increase in the net culnvated area whlch was visualised during the first two
decades of post—mdcpendence, and thereafter it remained more or less. the same between
140-142 million hectares. There is a limited scope for horizontal expansion of the land. The
possibility of increasing the area under this category lies on the cultivable waste land which
is abouf 15 million hectares. Tt -can be put to use through reclamation and in uuhsmg old
and current faltow lands,

The gross cropped area in India is about 185.5 million hectares as on 1990 91 with a crop
intensity of 130 per cent. The. area sown more than once was 13,1 million hectares
constituting 11 per cent of net area sown in the year 1950-51 and it steadily increased to 43.3
million hectares which is 30.5 per cent of net area sown as on 1990-91, Thus increase in
the double cropped area over 40 years period was measuring only to the extent of 302
million hectares, This increase is mostly due to increase in the net imrigation area from 20.1°
million hectares (17.1) in 1950-51 to 47.4 million hectares (33.3%) in 1990-91. '

53.2. Land Degradation

The arid and semi-arid areas with erratic distribution of rain fall and area of steep slopes with
low content of organic matter are more vulnerable to environmental and soil degradalion
conditions resulting in severe losses to rural commmnity, Land degradation has been deﬁned
~as “the process whereby land deteriorates through reduction in soil depth or quality as a
_result of actions of water, wind, gravity and temperature which may be reflected in reduced
productivity in current and feture periods by its impact on the quality and quanuty of
vegetation which the land supports (Woods, 1983).

The relentless pressure of an increasing human and cattle population, the diversion of lands
in fragile ecosystem for dams and roads, the expansion of irrigation without adequate .
concern for the treatment of catchment or the dangers of water logging and salinity in the

-command areas, Impropet agnwltural practices on margmal lands, destruction of forest_ L

wealth etc., all have caused a considerable degradation where 185 million hectares of forest
-land constituting nearly 2/3 of the productive arca requlres special treatment to restore such
" land for productwe and proﬂtable use,

The major cause_of land degradation is soil erosion which is again caused by water
(111.3 m. ha) and by wind (38.7 . ha), followed by other factors such as shifting cultivation
(4 m.ha), water logging (8 m.ha), salinity and alkalinity (8 m.ha), river action and other -
~ factors (7 m.ha) flood affected areas annually (8.00). T

The range lands are under heavy livestock pressure and are becoming largely degraded. The
-livestock population increased from 292 millions in 1951 to 410 millions in 1982. The..
environmental degradation is taking place at an accelerated rate of deforestation (0. 15 m.ha
per year) in the Himalayas, the Shivalik ranges, Aravali, Vindhyachal ranges, Western
- ghats, Eastern ghats and in Dcccan and Chota Nagpur platecau. -

The femhty status of ‘soils indicated that 95,98 and 65 per cent soﬂs fall under low to
medium category in terms of NPK status, respectlvely :

The various programmes such as Drought Prone Area Programme, Watershed ﬁbvelopment'
Programme, Soil and Land Resources Mapping, ireatment of catchment of the irrigation

( ) of the total Feporting area.
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projects and flood prone areas are being in operation with technological back up by Institutes
of ICAR as well as the research projects sponsored by ICAR. The policy making bodies
such as waste land development boards, Naiional and State Land Use Boards, Pollution
Control Board, Ministry of Environment are collectively engaged in gigantic task of
gre2ning the waste lands. -

5.4. EXTENSIVE VS INTENSIVE CULTIVATION .

5.4.1, Extensive Cultivation

It is a method of raising crops in large areas without irrigation with limifed resources of
manpower and capital. Tn this type of farming less care and attention is paid in cultivation
of crops and the average yields of crops are usually less ranging between 30-50 per cent of
what could be achievable with better inputs of men and material under intensive agriculture.

The extensive cultivation is generally practiced by those farmers who have large boldings
such of those farmers who have less zeal and enthusiasm and do not possess managerial
skills to make use of available resources effectively also practice extensive cultivation. In
this type of cultivation because of less productivity, the growing demand of food grains, oil
seeds and Iibre crops is met by bringing more area under cultivation. However presently
there is a limited scope of bringing more area under caftivation. The present cultivable
waste lands of 13.8 million hectares and fallow lands of 23.4 million hectares offer litfe
scope in bringing them l}nder cultivation. Most of these lands are degraded to great extent.
and have to be reclaimed at great cost. The others are infested with tall perennial grass with
long wnderground creeping root stock spread over in states like Madhya FPradesh, Bihar,
Rajasthan covering 10 million hectares. Then there are ajkaline and saline lands, water
logged and deseried lands. The details regarding reclamation of such lands are given in this
chapter in respective of such heads of saline soils and waste land management,

During the first 15 years after independence, a portion of lands hitherto which were undcr
the natural protection of grass cover and forests are turned into plough. Through land
reclamation measures, fallow lands were utilised in raising new crops. But at the same time
the soil is exposed to greater erosion losses (*). The final result of reckless management of
cultivable lands is that they have become less productive. '

s

Lands with low production potential includes arid, semi-arid arcas with unrealiable rain fall,
steep slopes and poor soils. These lands are more vuinerable for environmental and land
degradation. These lands as well as present cultivable waste lands and fatlow lands are often
better Sultf.,d for production of fuel and timber wood and toddcr as an alternative land use
system.

Out of total net cultivable land of 142 wmillion hectares, about 42 million hectares {30%) is
frrigated and 100 million hectares is rainfed. The scope of increasing the area umider
drrigation is limited. The cost of creating irrigation facifities have gone up to aboul Bs. one
lakh or more per hectare. About 70 per cent of rainfed arca receives low to medium rainfall
ranging from 350 to 1150 mm and remaining 30 per cent area falls into category of high
rainfall region with more than 1150 nun of rainfall. Earlier much atiention was not paid to
dry land crops.

(*) with an average soil loss of 6-10 tonnes/a/year.
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. The rainfed crops contribute about 40 percent of total food grain production. About 70-100
percent production of important crops like- Sorghum, :maize, peari millet, pulses, oil seeds,
cotton, mesta and jute comes from ratnfed areas. - However increase in the production from
these dry land crops over last two decades during post-green revolution period is only
rnargmal even ‘in”spite of the fact of development of dry land technology by All India
coordinated Rice Research PI‘OJeCt and ICRISAT and State ‘Agricultural Umversmes The
' technology includes land treatment measures for arresting run off and soil erosion, water
harvesting in farm ponds and recycling, selection of suitable crops, inter-cropping combina-
tions and sequence cropping, contingent cropping practices for aberrant weather COHdl[lUl'lS
and alternate land vse system for shallow and margmal tands.

In recent years dry land agnculture is increasingly ‘bomg.-looked upon as an integrated system
than developing merely a crop production technology. For improving the productivity and
sustainability ‘of dry land areas, .the thrust should be ‘on resource. chardcterisation af,
microlevel and to develop appropriate cropping system for different agro-climatic regions.
* Tree crop interface study at micro-level requires further-attention in perfecting alternate land
use system. Development of dry land agricuiture on watershed basis was launched by ICAR
in 1983-84 with setting up of 47 model watersheds in each of major agroclimatic zones of -
India. A National Watershed Development Programme for rainfed agriculture was initiated
in 1986 to annually cover 0.232 million hectares. In the 8th plan, the target is to cover an
area of 2.8 million hectares in almost all- community development blocks having less than
30% of arablc area under irrigation. Requisite integrated watershed management plans of
about 2594 micro- -watersheds identified of size ranging from 500 to 5000 hectares area
which will be developed and executed thrr:)ugh [’eople § paI'thlpallUIl

53.4.2. Intensive Cultivation

Itis a method of farmmg anned to produce max1murn ylold per- unit: area per year where.
resources are generally not constraints. The available land is put to maximum use with all
cate and attention from time to time ‘without any limifation of other inputs.. It basically -
involves the higher inputs, adoption of improved technology:to éxploit the yield potentials
of -improved varieties and hybrids, ' better utilisation of human rescurces so that the lond
which is limited is put to maximum use. It would provxde better bupport for o&hﬂ‘
complementary onterpnses such as dmry, poulm -sericilture ete! ' : '

' It is seen in the prev1ous chaptcr that our not cultlvated area has remamed arouna:’
140 m. ha over the past two decades and. there appears to be hmxtcd scope for. fuz‘thcr '
expansion in the net area for cultivation. Tn fact the fertile lands aré gettmg dlwted for uses
other than agnculture like urbamsatlon mclustrlal houses, roads, brick rn.ikmg et¢; . The per
_ caplta of net culnvated land which is 0. 33 ha in 1950-51 reduced to 0.2 ha in 1980- 81 and

further brought dowri to 0.17 ha in 1990-91 and is cxpected to come down o 0. 14 ha by
2000 A.D. Therefore there is a need to produce more area through intensive cultlvatlon to
meet the demand of ever growing population. - o o

Imganon is the mafor mput in 1ntenswe agrlcu]ture The use. of other lnputs &uch as growmg
_high yielding varieties, optimum fertilizer application, tlmely control of pests and dlseasos
and adoption of other production technologies which depend on irrigation. It is common
feature in intensive agriculture, that the area is sown more than once. The increased food
production target can be achieved by enhancmg the. double and muluple cropped area
" through better  management practices at field level, avoiding conveyance 1osses wnth..
mandatory regulations and better control in supply of irrigation, water, more area can be
' D‘”ﬁﬁght w'der 1mgation w1th existmg u'nga;;on tacﬁmac Furthor new. areas cai be bmo;:*** '
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under double cropping by' éréating- additional infigation resources duly tapping surface flow
of rivers as well as underground water. Another approach of increasing the crop intensity
" is through improved soil moistare coneervauon practlces '

Higher cropping intensity through mu]tlple cropping Ief;ulls in full unhsdtmn of limited

resources of land and water. Multiple cropping requires a mgh level use of plant nutrients.
' Higher cropping mtemlty signifies land augmentation vertl(,ally In general, cropping
intensity is inversely related to farm size. The crop intensity is very high in Punjab,
Haryana, Himachal Pradesh and very low in Gujarat, Karnataka Maharashtra, Tamilnadu,
Andhra Pradesh, Bihar and Madhya Pradeah

It is estimated that by 2000 A.D. the population in India may be around one billion and food

~grain requirement would be 225 million tonnes, 100 million tonnes of vegetable oils, 30
million tonnes of sugar and 17 million bales of cotton. The developing countries like India
have to face the twin problems of land scarcity and population pressure which would require
to intensify the production on existing cultivated area. In onr country 74.5 per cent of
population living in rural areas are dependent on agriculture. Intensive agriculture provides.
more employment opportunities for greater number of people spread over to different
seasons. Il can also improve the nutritional standards besides providing enough food for

~ people and fodder for cattle. Tt is one of the w&ys 1o improve living standards ()f 98 miltion
rural families. '

. Even 1hough the agriculture which accounted for 522 per cent. national gross prodact. in.
" 1950-51 has come down to 29.4 per cent in 1992-93, still it is an important sector and will
continue to be $0 in the foreseable future.

5.5. TRENDS IN AGRICULTURAL DEVELOPMENT

- FAO analysis of growth pattern in. crops in 93 developing countries shows that 63 per cent
of the growth in production must come from higher yields, 15 percent from higher cropping
intensitics and 22 per cent from land resources. A comparison between annual growth rate
of population (2.3%) and total food grain production (3.6%) over 10 year period from 1981

- t0 1991 of India snggests that food has kept pace with population growth. However in terms
of nuiritional adequacy about 30 per cent of its population are still under nourished, The
infensive agricul_tura] practices are generally confined to high potential arcas. These lands
can sustain intensive cropping using existing technologies as long as they are compensated
to the extent that has been removed by crops. Usually these areas are either irrigated or
blessed with reliable and adequate rainfall. Soil fertility of these lands is commony high.

“Existing agricultural technology is capable of raising popula‘uon carrymg capacity of such
lands (FAO 1984).

In Asia 82 per cent OI cereals are grown on high potcntial naturally flooded or 1mgated'
areas. It is not only essential to maintain and increase the staple food production of irrigated
land but also necessary that natural resource management be improved in areas coutiguous

o irrigatecl river basins.

Indian Agriculture made rapid strides in the producnon and productjvity of major mes
changing the agricultural scenario from that of subsistence economy during the pre-green.
revolution period (1950 to 1964-65) to that of reasonable surplus situation at present. The
proddction of total food grains increased from.50.8 m.t in 1950-51 to' 180.0 m.t. in 1992-
93; while the productivity enhanced from 522 kg per hectare to 1445 kg per hectare. About -
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90% of increase in total food grain production came from wheat and rice which was more
. spectacular during post-green revoliition period due 0 use of high vielding varieties and
increased use of fertilizers, pesticides and innovative modern technologies. These crops are
" mostly grown under irrigated conditions. - ' s

The increase of wheat production in India was impressive which was nine fold from
6.4 million tonnes to 55.1 million tonnes and that of rice from 20.6 m.t to 74.3 m.t. during
1950-'51 to 1990-91 (over four decades). The productivity of wheat and rice enhanced from
a meagre yield level of 663 and 668 kg/ha in 1950-'51 to 2281 and 1741 kg/ha in 1990-791

~ respectively. Further examination of productivity of wheat for pre- and post-green revolution

periods, the growth rate per annum was 3.16 per cent during period of 1967-°68 to 1990-
*01 as compared to 1.27 per cent per annum during Pre-Green Revolution period.

* . Though the achievements made so far are commendable, India’s annual compound growth

rate in the production of food grains during 1980-89 was 2.9 per cent. However, this growth
~ raie appears to be moderate only when compared to growth rates of production in some of

the neighbouring countries like China (6.3%) Pakistan (4.4%), Thailand (4.1%) and Indone-
sia (3.2%). _ o ' _ E _
It is reported that the levels of untapped yield potentials in the developing countries (40-50%
for India) even at current levels of inputs could be realised through scientific management
cf inputs used. It is further emphasised that farmers all over the world can only accept
technological input levels as long as they are economical. A cursory look into comparative
yield levels of different crops in India with that of world average vield (Tables 5.2, 5.3)
 reveals that average yield levels of different crops in India are relatively lower than the world
"+ averages and far below the potential yields of available high yielding varieties in India. The
information further indicates that the productivity of these crops can be doubled by making
available the high yielding varieties to the farmers and their full yield potential is realised
through appropriate inputs and technology.

- 5.6, RESOURCE CONSERVATION.FOR SUSTAINED AGRICULTUR_E

Land is the most vital resource for agricultural production. Whatever food grain targets -
achieved so far is done without concern. of sustainabifity by over minizg of our soil resource
without adequate replenishments and fauity management: practices which created economic
and environmental problems. Land resource is getting limited as certain lands are being
diverted due to fast industrialisation and urbanization. The lands with -low production
potential which are generally slopy are being used for growing crops under rainfed
conditions. Such soils are subjected to frequent eroston losses getting thinner year after year
and if not properly protected, they become unproductive and would fall in the category of
waste lands. Further improper management practices in these low potential lands resulted
in adverse off-site effects such as silted up reservoirs and reduced soil production.

The high poténtial jands with intensive agricultural practices under irrigated conditions have
neglected drainage problems and also proper water management practices leading to salinity,
sodicity or both. The costly and scarce irrigation water resources is being wasted by
excessive use. Indiscriminate use of pesticides created a problem in the natural control of
insect pests through killing of predators and parasites and thus affecting ecosystem, Now
concern being expressed from many guarters whether the growth in agricultural production
to feed our ever growing population and fand resource base can be maintained in sustainable

manner.




Table 5 2. d,ompamnve yleld levels in Indla and uarld and petential yields of India (kg/ha)

Crop - -~ - 'mdla $ World avcrage - Polentlal of h1gh

yvield cyield -7 yielding Indian -varieties
Rice . 269 ) 3504 S 4001 - 5810
Wheat . - oo . 2274 2391 6000 - 6800-
Groundnut g7 THME 2000 3000
Rapeseed . 90 w0 1500 - 2000
Soyabean - .- 1180 - 2088 . 1500 ~ 2500
e 1565169 25003000
Tobacco 46l oo 612 . 2530 - 2865 .
Potato 16196 14890 . o 238000-30900 .

-5 7 SOIL EROSION

Soﬂ erosmn is one. (Jf the gravcst human-made dlqasters a qmet msxs nol w1dely percmved
but graduatly unfoiding as monstrous phenomenon Of the. various types of degr&datlon
1and, soil erosion poses.a serious threat to the livelihood and food security . of pt,ople

Soil eroelon can bc deﬁned as remo\/al or loss of surface soil by water and wind: These are
' 'known as dgents cauqmg erosion, Depcndmg on agents of erosion they are called as ‘water
erosion or wind erosion. There are three stages in erosion i.e., detachment, transport and
deposition (sedimentation). The force of falling rain drops as well. 4s Tun-off water or wind
on a bare soil first detaches the soil particles. from soil aggregates. Then the detached soil
particles are transported by-flowing water or wind: The rate of erosion depends on ‘intensity
of rainfall, slope of the land, 9011 charactenshcs type of vegetation and mode of cultivation.

-5, 7 1. Waier Eroswn

Mechanism of erosion: . The process of -erosion can be conveniently d1v1ded into two sub-
- processes’ viz, detachment -and (ransport. Detachment - needs energy which is mainly
-supplied by kinetic energy of falling rain drops which breasthe soit- aggregates-and splashes
the soil particles. The seil aggregates are also broken down due to entry of water from all
sides (engulfing). - The-air inside the aggregates is compressed and. pressure increases
resulting in bursting of aggregates. The rain water received subsequently mixes the soil
particles and muddy water results. The finer particles. (clay and silt) block the pores of the
soil. The kinetic energy of falling rain drops alse compacts the soil. - Thus due to sealing
and compaction, in-filtration of water is ‘reduced and excess water starts flowing which is
known as run off. Along with run off water, soil particles of less than 50 mm in; dmmetcr
“are suspended in water and are transportcd '

Forms of water erosion: Recognised types of water erosion are sheet erosmn rill erosion,
- gully erosion, rdvmes and land slides.- ; :

A Sheet erosion: Tt is the removal of soil all -along the fleld in thm ﬁlms It is less
conspicuous hirt could be noticed with movmg out of muddy colour mn off watm from
the field. It is the initial stage of soil erosmn
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2. Rl erosion: - When sedirnent ladden surface flow increases, it starts forming finger -
size para]lel channels and'erosion is no longer uniform and erosron is more apparent
than sheet ergsion. Tlns 1s the - second stage of’ eros1on ' : :

3. Gully erosion:” When r111 .erosion is not checked the n]ls are further wrdened and
deepened. When channelised run-off from vast sloping land is sufficient in volume
... and velocity to cut deep and form wide- channels of irregular shape and size are known
. as gullies.. These are most spectacular symptoms of erosion and.if unchecked creates
. problems in cultivation. . . : - : :

4. Ravines: These ate manifestation of a prolonged process of gu]ly erosion. They are
 deep and wide gullies and their formation indicates very advanced stage of gully
. erosion. - These are typically formed and: expanded in deep alluvial soils..

5 Land slides: These occur in hrll srdes when slope exceeds 20 per cent the soﬂ from
_ __top of hill side shp down and some trmes blocks the trafﬁc in ghat roads _

6. - Stream bank evosion: Small’ streams, rivulets; torrents (hrll streams) -when in excess

. flow are subjected to streain bank-erosion: When-streanis dryup, vegetation spreads

- and obstruct flow causing cutting of bank or. changing the flow’ direction. Torrents

with flashy flows can camry boulders and uprooted plants which are deposited down-

stream causing over ﬂowmg and extending siream bank erosion to the nelghbourmg.

field. Water erosion cannot be predicted with sufficient accuracy to permrt the
selection of management alternatwes with low erosion potentlal

 Water erosion control: The main objectlves in controlhng 5011 erosron ca.used by water a,re _

i, to reduce dispersion of soil partlcles
ii. to put mechanical obstruction in the way of flowing water -
iii. to reduce surfdce runoff.. '

The obgectwes can be achreved by

1. Bnngmg about 1mprovement in physmal condmon of soﬂ through proper
: manuring and croppmg with a view to 1ncreasmg water mﬁltratmn and holding
capacity.

2. Ensunng good crop growth by adoptmg the recommended agronomlc practices
for each Crop.

3. _Practlcmg other conservation. measures hke contour bunchng, terracmg, contour '
~ trenching, contour _cultrv_atton strip cropping, mulch_lng, reclamanon_of_ gullics
_ 'etc. : ' ; - '

The problem of soﬂ eros1on can be tackled best on a catchment basm rather than on
individual plots. The planning should include:

1.  All measures like contour bunding, terracing, diversion channels and other agronomic
measures like strip cropping, crop rotations efc., on land under cultivation.

2. Structural or vegetative gully stabilization. -

Structures like the use of spurs, revennents checkdams retammg walls etc to stablise
stream banks,

4. Structures for any combined purpose like irrigation and power to.'con_n"ol ﬂood )




5. Distilling basins to hold ‘back sediment.

6. Erosion control measures on non-agric ulmml tands including high-ways, rai lway lines
and other wastelands.

5.7.2. Wind Erosion

Wind erosion has the same three phases as water erosion; detachment of soil particles, their
movement and their deposition. Control of wind erosion is accomplished by reducing
detachment and movement. Detachment of soil can be reduced by compaction, aggregation,
welting, stabilizing with living or dead vegetation, and/or by a chemical mecans such as the
use of organic polymers or asphalt emulsmn ' :

Forms of wind erosion: Clods laiger than 1mm in diameter are too large and have too much
mass to be readily detached. Aggregates between 0.5mm and 1 mm are too large 1o be wind
borne but can be moved along the soil surface by strong winds. This movement is known
as 'Surface creep. Individual soil grains and aggregated soit between 0.05mm and 0.5mm
move by a series of rolls and leaps, known as 'Saltation’. Soil grains and aggregates smaller

than 0.05mm in diameter (silt and clay) once detached and suspended in the atmosphere
~ (suspension) are usnally kept aloft by air turbulence and may be moved long dlsiance before
being deposited.

1

Contml of wind ergsion: Principles of wind erosion control are:
L Reduce wind velocity at ground Ievel
2. Remove sediment from the wmdstrgsam )
3. Reduce the erodibility of the soil.

Praptices of wind erosion contro! includes;

1. Establishing ridges of soil from 5 0 10cmj high and at right angles fo the ditection of
the prevailing wind at the time of .maximum wind crosion.

2. Planting dénse vegetation onthe eroding ﬁéld at right angles to the most erosive winds

Establishing a wind break of vegetaﬂon or a structure on the windward side of an
eroding field. :

5.7.3. Extent of Land Degradation Due to Erosion

Soil erosion is a global phenomenon affecting an area of about 1.2 billion hectares with
moderate to severe erosion. This represents 11 per cent of carth's vegetated surface.
Deforestation, overgrazing, agricultural activities, over exploitation and industrialisation are
the main causes of soil degradation. According to World Resource Institute (1990) 29 per
cent soil degradation at the global level is. caused by deforestation, 35 per cent by over
giazing, 28 per cent by agricultural a(,twmcs 7 per cent by over exploitation and 1 per cent
by mdusmahsahon

The regions of the world that suffered most due to land dagradati on in descending order are
. Asla, Africa, South America, Oceania, North America and Europe. The land degradation iz -
accelerated in countries where population pressufe of both human and cattle is high coupled
with severe rural poverty, lack of knowledge, ill matched resources and non-sustainabie
lands. At global level about 20 million hectares of " productive range lands, irrigated and
rainfed crop lands are rendered permanentdy useless. FAO estimates that werld wide
desertification irreversibly claims approximately 6 million hectares each yoar.
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It is seldom realised that a top 20 cm soil produces 97 per cent of the world food production.
A loss of 1 mm of top soil amounts 15 tonnes of soil loss per hectare. A loss of one tonne
of soil means a loss of 4 kg nitrogen, 1 kg phosphorus, 20 kg potash and 2 kg calciom and
~ considerable amount of soil organic matter. The loss of nutrients is estimated to be equal

- to be 50 tonnes of FYM/year/ha. ' '

In India it is estimated that about 6000 million tonnes of soil are annually eroded, of which-
30 per cent washed into the sea, 9 per cent is deposited in the reservoirs and rest 61 per cent
is deposited on the land. The average annual loss of plant nutrients through eroded soit is
estimated at between 5.37 and 8.4 million tonnes. The loss of organic matter with 0.5
organic carbon content works out to be 120kg/ha. The average soil loss in India is estimated
at 16.35 tonnes/ha/year. Among the world's 16 worst eroding catchments, Indian river
catchments of Ganjga, Brahmaputra and Kosy occupy second, third and' twelth positions,
respectively. ' : '

It is estimated that 150 million hectares of geographical area of India is subjected to different
kinds of erosion; of which 111.3 million hectares area is under water erosion and 38.7 mha
‘under wind erosion. ' '

The per capita availability of net cultivated area is decreasing from 0.48 ha in 1950-51 to .
0.17 ha in 1990-91 and it would be 0.14 ha in 2000 A.D. and 0.05 ha (500 sq.meters) in
2025. The increasing urbanisation and competition from industry and civic uses etc., is
pushing the agriculture to more marginal and fragile environment. The problem of future
generation is to produce more food from less land that too of poor quality. The subsistent
farmer appears to be concerned more with his fulfilment of present food needs than the
welfare of coming generation and threalening un-sustainability of agriculture. The best
strategy is to minimise the environmental impact and meet the present and future needs of
. the country. Sustainability of land resource is necessary and for this the following measures -
are suggested: - - :

-1.° Conservation of areas of high bio-diversity and fragile environment through greening
' and ise of soil and water conservation techniques. : '

2. Optimisation of -production from the areas.of high potential usiﬁg eco-friendly and
" high potential technology. _ : o

3.  Restoration of product_iv-ity of the areas which have been degraded.

Check Your Progress-1 & 2

1. Define soil erosion.
© 2. What are land slides?

Note: (a) " Write the answers in the space provided below. _ .
(b) Compare your answers with those given at the end of this unit.




5.8. SOIL SALINITY

Salt is the savour of food but at the same time when in excess in soils it kills growing plants.

- Solubie sall contamination of soil has caused problems primarily in arid regions of the world

where inadequate rainfall means little or no change for the excess salts 1o be leached from
the soil. The effects of salts are apparent in many areas and are becommg increasingiy
prevalent and scrious as water supplies bewmc more limited and are increasingly. polluted
with soluble. salts.

© §8.1. Identification of Salt Affected Soils

There is-no much deviation in the criteria used in classification of salt affected soils. The
changes proposed are (1) the use of SAR of the soils saturation extract instead of the ESP
{2) the proposed lowering of the salt content for bdllnE‘ s0ils and the (3) umts for reporung
c!uctrlcal Conductmty ' : : :

The change to SAR (Sodium Adsorpﬂon Rdtlo) in placc of ESP (Exchangeablr‘ Sochum '
Percentage) has been made partly because of the ease in the estimation of SAR in Idb()rdtory

compared to that of the ESP. The values of ESP are 15% 3(}% more than the SAR

determlnatlon on thﬁ soils saturatlon extract. : :

5.8.2, Extmt of Salt Affected Smls :
The salt affected soils are estimated to occupy an area of 7m.ha in different p‘lﬂ‘s of [ndld

. as shown in the Table 1.

Table 5 3. Geographlcal dlstrlbutlon of salt aftected soﬂs

Pmbiem : T Swes nwheh Approﬁ_.'area\'
soils ooour . " {m.ha}

Coastal ‘salt affected solls:

a. Coasial sait affected soils of ard region "Gujarai' o _ a4
T b Deltaic coastal salt affected sails ¢ West Béﬂg.al', Qrissa . T 1.3%4
of the humid regions Andhra Pradesh & Tarnilhiadu -~ = - - :
2. Salt affectsd scils of the medium -~ - - Karnataka, Madhya Pradesh, - 1420
& deep black soil ragion Andhra Pradesh, Maharashtra
_ Rajasfhan o :
3, Sail affectad sails of the arid and Gujar*ai, Rajasthan, Punjab, - - - 1000
semi-arid region : ' Haryana, Uttar Pradesh - I
4. 3alt affectad soft of the Indo-gangetic plains .~ - Uttar Pradesh, Haryané, Bihar, S 2.516 -
: A - Rajasthan, Madhya Pradesh . .
Total: . 7.044

£.8.3. Causes for Salt Accomulation

A combination of factors whlch are mainly geological, climatic and hvdx ological in anurf:
nzually involved in the formation of saline and alkali soiis.

The sources of salts in soil are from the soil itself, ground water, irrigaticn water, canal and
sea. The primary source of saits in soil is from wesihering of rocks, Puring the procass of
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rock weathering and soil formation, soluble salts are formed.” Solute movement with water
is the determining factor in the soil salinisation process. '

- In the humid and per humid regions with adequaté rainfall, most of the soluble salts are
leached down to some depth below the surface into the ground water. If the rainfall is not
adequate, leaching is not adequate to remove the soluble salts.

Soil salinisation is quite common in arid and semi-arid regions having an annual rainfall of
less than 550 mm. Encrustation of salts occur on the land surface. Fluctuating depth of
ground water table leads to salinity in soil. Soluble salts move upward along with rise n-
- the water-table. The salts are left behind when the water table recedes and accumulates at
varying depths below the soil surface. Upward movement of soluble salts already accumu-
lated at some depths of soil also takes place. The higher the depth of water table, the higher
is the rate of cvaporation. The critical depth of the water table is defined as the depth of
the water table above which soil solution along with salts can move upward by capillary
action to the surface. This critical depth depends on texture, water: retention and water
transmission characters of soil in the profile. ' ' '

In coastal areas, the salinity is due to intrusion of sea water into the main land coupled with
the transportation of salt particles from salt affected areas through wind creating salinity in
normal soils. Very high summer temperature and low rainfall in these areas similar to arid
and semi-arid conditions and occurrence of poor quality ground water results in formation
-of ¢oastal saline soils. Poor drainage and use of poor quality of irrigation water also resilts
into saline soils. ' : : '

5.8.4 Effect of Salt Affected Soil on Crop Production
1. Poor soil physical condition restrict the crop production
2. Salinity impede the drainage and results in water logging during MODSoO0nN Season.
3. High salt concentration results in osmotic pressure affecting water and nutrient by the
crops - _ : :
4, High water table conditions lead to secondary salination affecting soil and health and
crop production E :
5. Sea water intrusion affects the soil and crop grov%t_h _
" 6. The nutrient availability in these soils generally lower than normal soils e.g., nitrogen

5.10.5. Reclamation of Saline and Sodic Soils

For economic utilisation of salinre and sodic soils, it is desirable that such soiis are surveyed
and mapped. ~ The potentiality of these soils for agricultural purpose need to be assessed
which depends on the water transmission characteristics of soils. The physical, chemical and
‘biological properties of the soil greatly influence their-suitability for crop production. The
physical characteristics include mechanical impedance (physical barrier), aeration, infiltra-
tion capacity, permeability, pore size distribution, bulk density, soil aggregaiion etc. In the
sub soil, clay and kankar pans with different cementation are known to occur which limits
drainage, root penetration and cause obstruction in reclamation of these soils.

The chemical properties of saline and alkaline soils need to be estimated in relation to cation
exchange capacity nutrient availability at different stages and nutrient imbalance etc. It is
being reported that these soils are significantly low in certain plant nutrienis and toxically
high in other constituents. The nature of organic matter and its content in the soil and
microbiological properties of the soils are also important in determining the produciive
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capacity of these soils. The aikaiine conditioh creates instability in the organic matter
content of soil. ' ' - : : _

“The assessment of effectiveness of different methods of reclamation at differem stages of
reclamation is desirable so that suitable corrections can be affected, The basic principles
involved in reclamation of salt affected soils are as follows; '

1.  Establishment of dramage' The effectlve dramage system should aim at nemoval of .
.excess water from the field and keep the ;ground water to penmssible depths so that

~ salinity does not increase and effect the crop growth, The Physm graphic locatmn of

the field is important. In providing clramage in the ficld one May come 4cross any one

of the following situations, o -

a. Certain fields have adequate natural dramage

'b. For other ﬁelds installation of dramage system such as open ditches or tile drams. '
may be necessary.

C. Ttnere are certain other fields where d:mnage is unpractlcal or 1mp0551ble

2. Leac]hmg of soluble salts: The salt content of problemat.lc soils must be lowered at
least in place of root zone. In sodic soils (alkaline) most of the replaced sodium must.
be leached from the root zone. In such sdils the reclamation is not effective without
Jeaching. For leaching out salts use only good quality of low salt content urlgatmn
water.

The Ieaéhing requirement (LR) has been referred as that fraction of water that must
be leached through the root zone to control salinity at a specified level. Simply this’
is the ratio of equivalent depth of dramage water to the depth of applied, water and

may be expressed as per cent.’ _ 2

3. Replacement of excess exchangeable sodium: This process is necessary in saline-
- sodic and sodic soils. It consists of applications of amendment to supply soluble
calcium to neutralise the atkali, replace exchangeable sodlum in the soil and flocculate
the clay for improving permeability. The amendments. inchude direct application of
- soluble calcium compound like gypsum-which is the cheapest source or an acidifier
like sulphur, iron pyrite to dissolve the cxisting reserves of native insoluble calcium

in the' soil.. : i :
Reclamation of Saline Solls _ |

Saline soils are relatively easy to reclaim for crop production if adequate amount of good.
quality or low salt content 1rr1gat10n water is available with adequate surface and sub surface
drainage famllty :

1. Mechanical method: The mechanical meﬂlods are initially employed to mlprove the
physical nature of the soils. It consists of (a) Scraping the sutface crust of salt infested soils
by manual labour and putting the scraped soil in salt disposal pit (b) Deep chiseling (sub
soiling) or deep ploughing may be used on soils with impervious layers to open soil for easy

percolation of water. This process may have to be repeated severat times and may become

expensive sometimes. (c) Application of sand to improve drainage particularly in heavy
clay soils would hasten up the reclamation adopted. (d) The process of proﬁle inversion
can be adopted to bring less salt content soil to suiface.

II. Hydro technical method: Leachifig and dramage are the mam components of this
- method.  The majn thrust in the reclamation of saline soils is to leach most of the salts
" downward and out of contact of root zone through irrigation water, '

920 .
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The quahty of water required to. remove sait from the soil depends on following.
1. How deep the salts are to be washed. ‘
2. What percentage of the salts are to be removed and
3. How leaching is done (ponding constantly or intermittent application)

It is generally estimated that ponded water of about 30 cm are required to remove 70-80
percent of salts for each 30 cm depth of soil. Intermittent water additions are more efficient
and water required under the method is about 70 per cent of ihat required with ponding.

Generally saline soils are fine textured and frequently have a Ingh water table or a dense
gypsum layer. These conditions reduce the movement of irrigation water downward and
make it difficult to leach the salts to the desired depths below the root zone, The magnitude
of seepage through irrigation and other sources may augment the ground water recharge. In
soils with high water table artificial drainage is nccessary to remove excess salts.

T11. Biological methods: Addition of organic matter benefits the saline and alkali soils by
two ways (a) Improvement in Water infiltration and (b) release of CO7 during decomposi-
tion which has the solubilizing action in soils rich in calcium (calcareous soils). Thus CO2
released during composition would increase additional soluble calcium content for cxchange
reaction to replace sodium in the soil exchange complex. '

When irrigation water is limited or fields which depend only on rainfall, appliéation of
organic mulch on surface will reduce the salinity. Mulch is effective in reducing the
evaporation and thus reduce movement of dissotved salfs to the surface. .

Reclamation of Sodic and Saline-Sodic Soils

In sodic soils, the exchangeable sodium is so great that resulting dispersed scil is almost
impervious to water. The sodium must be replaced by another cation and then leached
downward beyond root zone and should be moved out of the field through proper drainage.
Calcium is often used to replace sodium' in sodic soils. Of all calcivm compounds, calcium
sulphate (gypsum, CaSOg4, 2H0) is soluble calcium replaces sodium leaving soluble
sodium sulphate in the water which is then leached out.

In calcareous saline-sodic soils, leaching with irrigation water of low salt contcnt (SAR-— 5,
pH 7.5) was effective in removing exchangeable sodium without #%ton of gypsumt.
Without gypsum, about 50 per cent more watet is required {0 rei.e; sodium theough
leaching.-

5.8.6. Management Practices for Sait Affected Soils

Tt is not always possible or practical to eliminate all salts from soil but managing of such
soil is necessary to minimise salt damage. In sodic soils, some of the exchangeable must
be removed before they are put to use along with slightly saline soils. The proper use of
irrigation water, correct position of placing the seed choice of salt tolerant crop are some of
the management techniques that helps for ‘successful raising of crops in these soils.

1. Water Man agement: Maintaining a high water content in the soil near to field capacity
dilutes salts and lessen their toxic and osmotic effects. With frequent light irrigations t0
keep high moisture content particularly during salt sensitive germination and seedling stage,
plants are able to survive to the normaily more tolerant mafure stage of growth.

~ Limited leachmg done before sowing or light ifrigation by sprinklers after sowing will move
salts below the seed and early rooting zone. However soils which develop hard crust should
not be 1rr1gated unmedlatsly after sowing but irrigation w1th sprinklers should be given at
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the time of emergence to soften the hard crust.

Periodic leaching during off-season where crops are not growing to leach the salts deeper
can be practical wherever water is available, In reglons with short water supply, the leaching
can be done only once every year for several years to achieve good results.

2. Planting position: Salt moves along with water and some will accumnlate in the top
layer of soil. Laying out the fields into ridges and furrows and sowing of seeds (Planting)
at the middle or bottom position of the sides of ridges will help t0 avoid the damage of
gerounating secds from salt concenfration.  Most ‘of salts move to the top of ridge and
accumulate. Careful placement of sced in less salt content posmon instead of planting at top
or near the top ridge will ensure safe germmaﬂon and growth of young seedlings.

3, Chmce of crops: Cultlvatmn of salt tolerant .crop is other management practice. Crops
can be classified into three groups based on their tolerance to salts. -

a, High galt tolerant crops: Rlce,_sugarcane, oats, berseem, lucerne, fen'ugreek, barley,
Indian clover. :

b. Medium salt tolerant crops: Castor, cotton, mustard wheat, sorghum, maize, pea:] millet.
c. Low sall tolerant crops: Pulses, pea, sunhemp, bengal gram, linseed and sesamum. '
Varieties ‘of a crop may also differ in their salt tolerance.

5.9. SOIL INFERTILITY

Soil 1nfert111ty can be defined as mablhty of the soil or nutrient status of soil Whl{:h is not
in a position to supply required plant nutrients to the growing crops. -

It has been estimated that the present level of inherent fertility status of Indian scils can be
able 1o sustain a food grain production of about 100 m.tons, N early 40% of the current food
grain out put can be attributed to fertilizer applications. In respect of N,P and K 95 98 and
65% of the Indian-soils fall undet low (0 medium category respectively. similarly inr respect
of micronutrient defficiencies, half of the Indlan soils are deficient in Zinc. The other
micronuirient deficiencies such as iron, boron and manganese are found to be to lesser
extent. Sulphur deficiency is likely to limit crop yields in about 100 districts in the country.

3.10. SOIL FERTILITY

It is the statys 01 the inherent capacity of the soil to supply hutrients to plants in adequate
amounts and in suitable proportions. '

The productive. capacity of the soil is influenced by:

i The inherent capacity of the soil to supply plant nutrlents

ii. The physical condition of the soil

iii. Micro-organisms activity of the soil

iv. Moisture content in the soil :

v. Various inhibitory factors present in the soil hke acidity, alkalinity etc.

vi. Climatic conditions, incidence of pests and diseases and managemerit prac-
© tices. - - '

Historically, crop production bas been based on the use of plant nutrients already in the soil,
Although the addition of plant mitrients is being practiced through application of fertilizers

but still many crops in dry lands goniinge 1o be grown extracting the most of its numents .
from 'sail.
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Several techniques are commonly employed to assess the fertility status of a soil.
1, Nutrient deficiency symptoms of plants. :
2. Blologleal growth of higher plants is used as a measure of soil fertility.
2. Analysis of tissue from plants growmg on the SOll
4 Chemical soil tests.

Out of the above, the first two visual methods of evaluation of soﬂ fertility are useful in that
it requires no expensive or elaborate equipment and can be used as a supplement to other
diagnestic techmques :

510.1. Soil Fertility Losses
The causes for soil infertility losses are given below.

1. Removal of nutrients by crops and weeds: Soils vary greatly m their inherent capacity

- for how long they can be cropped without yield reduction before a given nutrient must be

added. The optimum dose of fertilizer application to supply plant nutrients is influenced by
a knowledge of the nutrient supplying status of the soil on which the crop is to be grown.

The knowledge regarding nutrients deplietion with targeted yield in different crops is one of .
the right steps in that direction. The nutrient removal by crop not only vary from crop to
crop but also depends on yield levels obtained in the crop. The amount of N P K required

 to produce one unit of different crops is given in Table-5.7.

Table-5.4. Nutrients required (Kg) to proﬂuce one quintal economic produce
by dlfferent Crops

Crops o N P20s5 KO-
Rice 2.0 11,12 3

~ Wheat 245 006 328
Barley ' ' 2.06 0.78 2.52
Maize 2.63 1.39 358
Sorghum 224 1.33 .34
Pearl millet ' 423 C 226 9.08
Finger millet ' ' 2.98 - 1.13 .39

- Chickpea | 463 ... 084 - 496
Groundnut _ 581 ¢ 1.96 301
Mustard 3.28. ‘ 1.64 4.18
Linseed : 190 12 - 33
Castor : 3 12 1
Sugarcane ; 0.16 0.04 : 0.2
Cotton : ' 445 . 0.83 7.47
Tobacco . 1165 1.93 2.19

Source: Velayutham, M and Reddy, K.C.K. 1987 Regional Agricultural Meeting, IFA, New Delhi,

In intensive cropping when more than one crop is grown during the year, the amount of
nutrient removal correspondingly increases. To meet our food. grain production target of
225-240 million tonnes by 2000 A.I}. an estimate of expected nufrients removal by ramfed
crops is gwen in Table-5.8. ' : :




_Table—S.S. Production and Nufrient removal (N, P, and K)
(estimates of some rainfed crops by 2000 AD)

Crop Production ‘ Nutrient removal

' (million tonnes) (miilion tonnes)
. _ 1986-87 - - 2000 1986-87 2000
~ Sorghum 8.87 . 20.4 044 1
Pear! millet 4.49 15 : 0.13 0.44
Chickpea 446 1275 033 094
Pigeonpea 2.32 45 0.3 044

Groundmout 542 135 - 095 ' 2.36

Source: Directorate of Economics and Statistics, 1988 and National Commission on Agriculiure
1975, '

It is being reported by the National Co-ordination committee on efficient use of inputs that
weeds take away 30-40% of plant mutrients applied to crops. The vield losses due to
competition from weeds in India is annually estimated to be ranging betwecn 18-41 per cent,
Thorough land preparation during summer and timely intercultural operations followed by_
hand weechn gs are necessary to reduce the nutnent depletion by weeds.

2. Leaching losses: Among the major plant nutrients, nitrogen in nitrate form is highly
soluble and therefore is subjected to more leaching losses, The extent of losses depends on
the form of nitrogenous fertilizer, soil texture and intensity of irrigation/rainfail. Nitrogen

losses are more in light textured soils, hence need to be applied in two to three split doses.

Heavy irrigation or high intensity rains results in more leaching losses. ~Fertilizer nitrogen
application should be managed in such a way that it is cither utiliscd by the crop or retained
in soil for future wse and the methods which can reduce nitrification process also help in

. minimising the leaching losses.

. 3. Losses i-m gaseous forms: Among nutrient elements, only nitrogen is lost in gaseous

forms; volatalization as ammonia and denitrification of gasecus form of N (under anaerobic
conditions) as in rice fields. The amount of N lost due to volatalization could be upto 3¢
per cent of applied nitrogen. Drilling of nitrogenous fertilizer reduces the voltalization
losses to 5 per cent as compared to 30-40 per cent under broadcast method of fertilizer

_application.

4. Soil Eresien: No other soil phenomenon is more destructive world wide than soil
erosion, It involves losing water and plant nutrients at rates for higher than those occurring
through leaching. More fragically, however, it can result in the loss of the enfire soil.
Further miore, the soil that is removed finds its way into streams, rivers and lakes and creates
a pollution problem there. Erosion is serious in all climates, since wind as well as water can
be the agenis of removal. Water erosion carries away the larger amount of soil. The details
rogarding amaunt of nntrient losses are discussed under sub-head of soil erosion.

Nutrient Statos of Indian Soils _

Based on soil analysis reports, soil fértﬂity maps of India show that for phosphate supply,
out of 372 districts of India, soils of 42% of the districts are fow, 56% medium and 2 per
cent high and for ‘K’ supply, soils in 20 per cent of disiricts ace low, 42% medium and 38
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per cent are high, Almost all soils in India are deficient in available nitrogen. Soil .samples'
deficient in micro-nutrients are 46% Zn, 17% boron, 12% Mo, 11% Fe, and 5% copper.
Sulphur deficiency is estimated to limit crop yield in about 100 districts in the country.

5.10.2. Mamtenance of Soll Fertility
Maintenance of soil fert:lhty should be considered both on short term and long term bams :

Short Term _Mea.sures. These include: addition of organic manures green manvring,
fertilizers and bio-fertilizers. The organic manures are cbtained by composting left over
cattle fodder in the cattle shed along with excreta of farm animals and other farm wastes.
These are known as Farm Yard Manure (FYM) and compost which are generally bulky in
nature and contain less plant nutrlents They supply almost alt the ingredients of plant food
and application of 5 to 10 tonnes ha~ 1FYM or compost is generally recommended for all
crops. Besides supplying plant nutrients they are much more valued in improving the
physical condition of the soil (Soil texture and moisture retentivity). The oil seed cakes,
blood meal, bone meal etc’, are rich in particular nutrients, the first two in nitrogen and the
third in phosphoras and they are refemred as concentrated organic manures, :

2. Green Manures: Growing a crop porposely and incorporating it in the soil for manuring
is called “Green Manusing”. Legumes are commonly used as green manure Crops, because
they fix atmosphenc nitrogen and the orgamc matter produced are dlstmet additions to the
soils.

. 3. Biofertilizers: These can be more’ appropnately called as microbial inoculants and
defined as biological preparations con!:ammg live or latent cells of efﬁc1ent straing of
nitrogen fixing or phosphorus moblhsmg micro -Organisms.

The dlfferent kinds of mlcrobes that can be exploned as nitrogen supplies and ‘P’ mobilizers
to crops are: Rhizobium legume 3 wbiosis; Azolla-Anabaena symbiosis - these are -
symbiotic nitrogen fixing systems. .-Fre¢ Hving nitrogen fixing system include free living
bactetia like Azotobacter Beijerinckia, Klebsiella etc. '

4, Fertilizers: The use of chemical fertilizers. for increasing the production of crops is a
recent development when compared to the use of organic manures. Fertilizers are inorganic
substances that contain one or more 1ngred1ents of plant food, in large proportion.

'The growing need for increasing food gram production can be met only by enhancing the
productivity of crops. This calls for significant. mcrease in fertmzer consumptlon not only
in immigated arcas but also in rainfed areas. :

Long Term Measures: These include reclamation of the soils by cultural practices and use
of amendment and adopting suitable c‘onservation practices,

Apart from the above the system of growing different crops one after another, by changing
the crops grown (crop rotation) and the cultivation of two or more crops as inter crops
together would help to maintain the fertility status of the soil.

5.10.3. Balanced Nutrients Use

Sustainability in agriculture is one of the most compelling issues to keep pace in meeling
food requirement of growing population. The adequate quantities of fertilizer application is
necessary to fully balance the nutrients that were lost from- the soil by crop removal and
other means. It is necessary to identify the numenl status of all plant nutrients in soil and’
develop a balanced programme of fertilizer application. A rough estimate of nutrient
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removal show that replenishment of M is satisfactory of P marginal but apphc,atmn of
potassic fertilizers is about 5 per cent less than its removal.

- "Although India ranks -as the fourth largest producer and consumer of fertilizer nutrients in
the world, the average per hectare consumptios is still low (75.2 Kg ha—l) The consumption
of fertilizer nutrients-in 1950-"51 was 0.6 lakh tonnes with a food grain production of 54.9
million tonnes. These figures significantly increased to 12.6 miltion {onnes and 180 million
tonnes, respectively in 1991-°92. To meet the target of foed grain production by 2000 A.D.
the fel‘tlllZCI nutrients rcqmremenl is estimated as 20 million tonnes. :

The present strategy of integrated nutrient supply through judicicus use of locally available
organic resources such as Farm Yard Manure, compost, bio-gas slurry, sewage sludge, green
manures and bio-fertilizers along with fertilizers is one of the sound management technology
for increasing the soil productivity, Tt is estimated that the total poteatial of nutrients from
livestock, wastes in the country is around 11 million tonnes, much of which is lost when
used as fuel. Intensification of agro-forestry systems and popularization of household and -
community biogas plants will divert a greatcr part of these organic wastes for manurial
puiposes.

“The availability of crop residues from nine principal crops of India is estimated at about 185
~million tonnes . with a nutrient content of 3.32 million tonnes which can be recycled for
manuring m the form of compost.

‘Check Your Progress - 3 & 4
3. Define infertility. .
4. What is meant by soil fértility?
Note: (a) Write the answers in the space provided below.
b) Compare your answers with these given at the end of this unit,

e L R L R DL T T TR PR U
R R L L L LR T LR T E L E T E T L
R R T
...........................................................................................................

...........................................................................................................

" 5.11. WASTE LAND MANAGEMENT

Soils are ﬂle most prec:ous natural resource of any nation. It takes almost 10,000 years to
produce aninch of soil. They are vital to our very existence. But during last 20-30 years,
the enhinced demographic pressure and the tendency of over exploitation of natural
resources put a heavy pressure on life supporting systems in the country. India has only land
area of 2% of World’s land area and it has to support 15% of the world’s human populatlon
and 16% of world’s cattle population. .

Degradation of land, a man indaced phenomenon is a serious problem, the country faces
today, The degree of degradation varies with the imtensity of human interference. As a
result of intense human activity the lands loose their inherent capacity to support crop
growth and lie as waste lands. Tt is therefore imperative that vre manage and conserve them
to meet the growing demand for food, fodder, fibre and fuel,
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The term waste land is being used synonymous to land degradation. According to
Dictionary meaning “Waste land” is that which is unfit for usc L.e., uncultivable barren
(withoul vegetation). Technical task group report of National Waste Land Development
Board defines “Waste land” -as the land which is presently lying unutilised except current
fallow due to different constraints. Waste lands comprises of (1} Cultivable waste lands: It
is capable or has the potential for the development of vegetative cover but not being used
due to different constraints of varying degree such as erosion, ravines, water logging, salinity
industrial waste lands, shift cultivated lands etc., (2) Uncultivable waste lands: These can
not be developed for vegetatwe cover e.g., barren rocky areas, snow covered areas and sand
dunes,

Causes for conversion of cultivable land to waste land
1. Population pressure -
Mismanagement of so0il and rain watcr
QOvergrazing pastures
Increased demand for fuel wood and othe,r Iorest problems
Building of big dams

RIES S

5.11.1. Extent of Waste Lands in India

~Official source first estimated that the extent.of waste lands in India is around 175 millicn
hectares which is 53.2 per cent of total geographical area of the country (329 m.ha).

Area under various types of -degradation

~ Water erosion = 1113 mha
Wind erosion = 387 mha
Salinity and atkalinity = 7~ mha
Flooding =20 mha
Others = 7 nLha

Soil and water conservation division of Ministry of Agriculture during 84-85 estimated that
an area of 29 million hectares of waste land was treated out of 175 million hectares and the
remaining waste land area is-about 146 million hectares. As per latest estimation, India has
130 million hectares of degraded state forest lands and 94 million hectares of degraded state
forest lands and 94 million hectares of non-forest waste Tands (Nair 1994). According to
FAQ report about 2.1 million hectares is turned into waste lands annually out of which 1.5
million hectares due to deforestation alone.

‘1. Among the states with extensive degraded lands, Rajasthan ranks first with 37 million
bectares followed by Madhya Pradesh (20.7 million hectares), Maharastra
(19.8 million hectares}, Uttar Pradesh (13.1 million hectares), Gujarat
(12.3 million hectares), Andhra Pradesh (12.2. million hectares) and Karnataka (114
million hectares).

1. The states where waste lands are morc than 5 Jmlh()n hectares but less than 10 million _
hectares are Orissa and Bihar. :

M1, The other states of India are having less than 5 million hectares of wase lands.

5.11.2. Types of Waste Lands -

Degraded forest lands, agricuitural fields affected by soil erosion with gullies and ravines
and fields with other specific problem constitute the bulk of waste lands 'The wastc lands
are grouped into 9 categories; : :

97




Heavily grazed lands infested with uneconomic bushes
Gullied and ravincus lands
Salt infested saline and atkaline lands

Land affected by shift cultivation -

-

Shailow bill torrenis in sub-mountainous Himalayan region having seasonal and
flash flows called “Chos™ and other river bed infested areas. :

6. Desert lands and sand duncs
7. Road, rail and canal side areas
8. Degraded forest lands

9. Lands affected by wzi_ter logging .

5.11.3. Need for Waste Land Development

National Wasteiand Development Board was constituted in 1985 {o develop 5 million
‘hectares of waste land every year. Since'it was felt, the target is toc high that the revised
target during Bth five year plan was kept as 18 million hectares with 3.6 million hectares of
waste lands to be developed every year. World resource Institute forecasted that by 2000
A.D. most of tropical forests of Western ghats will disappear if the present rate of
denundation continues. The hills of west coast 01 India can not support any vegetation if the
top soil is lost, '

The major thrust in the development of wasteland is therefore should be on establishment
of vegetation. Flanting trees (afforestation) is conceived as main techuiique or instrument for
development of wastelands. The {ollowing pmntz, should be considered before taking up the
~ waste land devclopment programme :

L, ASSeSSlﬂg the physical status of waste lands at macro and micro kevels.
2, Analysing the factors responsible for forinaﬂon of wastelands.

. 3. Assessing relative merits of various reclamation (dmehoratlve) prdctlcea, to be
adopted in the field.

4. Estimating the economics of waste land developmient in terms of afforestation,
. agroforestry, silvi-pasture and agriculture systems. -

5. Assessing the availability of resources, inputs and financial requirements.

6. Evolving inn(jvalivc methods to suil specific site requiremcnt keeping in view the
ecological balance, without further degradation of lands and social acceplability,

3.11.4. Waste Land Management

The programme of ameliorative works on degraded and waste 1ands is difficult to implement
largely due to the prevailing socio-economic conditions, on the sites and surroundings.
Different types of cultivable waste lands require different corrective measures. It is desirable
- that all measures are less cost effective and should be within reach of local people. The
participation of local people will further reduce the cost of maintenance of treated lands.
The mass mobilisation of rural population through proper education about waste land
resource use and their voluntary participation need to be emphasised. The protection of
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planted trees and vegetation from grazing animals is the foremost hurdle which challenges
this programme. These should be inbuilt responsibility among local people for resource
sustainance and use besides departmental guidance in proper utilization of planted species
The major regeneration is biological correction (Plantatlon of suitable t:ree speciés and
grasses and forage legumes). :

Severely eroded lands: The gullied and ravinous lands need to be protected first by plugging
. them at the place of their imitation through suitable mechanical methods. In upper-rcaches -
of gullied and ravinous lands and other sloppy lands, suitable soil conservation measures
such as contour bunding or live bund with vetifer grass or contour trenching can he adopted
o prevent further erosion of gullics and ravines: On the slopping sides of gullies and ravinas,
soil binding grass can be raised to prevent further spread. The gullies and ravines s:wly
gets filled over a period of time. Such lands can be put to use for afforestation.

The measures suggested for amelioration of wind erosion are al’[’orestation, plantation of
- wind breaks and shelter belts like Prosopis chilensis, Azadirachta indica eic. - C -assland
development by growing grasses like Cenchrus caharrs was found effective in arrestisig and
drifting of soil by wind.

The movement of sand dunes towards preductive agricultural lands and oiher establishment
is a serious. problem which needs immediate attention of the concerned agencies in
SldblllSdtl()n of sand dunes through afforestation. / '

Salt affected soils: The saline soils occur in arid and semi arid and coastal areas. Irrigation
without proper drainage leads {o salinisation. The main factors of salinisation are high salt
content in the soil profile, saline ground water, high watcr table and seepage from canals.
The reclamation measures include leaching of salts with good quality water and provision
of drainage so that salts are kept well below the toot zone.

The sodic soils occur in Pcmnsular_serrﬁ-arid tract, where soils are injudiciousty immigated.
As these soils are saturated with sodium jons capable of alkaline hydrolysis, it is necessary
~ to replace Na with Ca in exchange complex. Gypsum being relatively cheaper and most
abundantly available is commonly used as an amendment in the reclamation of sodic soils.

Shift cultivation: Shifting cultivation or Jhuming is practiced in North-Eastern states in three
million hectares where dense forests on sloping land is cleared and crops raised without any
management. As the yields decrease after some years (3-4 years) new forest is cleared for
cultivation, abandoning old area which is subjected to severe soil erosion and the soils
become shaltow, unstab[e and degrdded

Acid soils: The acid soils with less than 5.5 pH occur at higher altitudes of western and
middle Himalayas, high precipitation region in the eastern Himalayas, eastern and north
‘eastern plains, high rainfall zone in peripheral peninsular and coastal plains. The
reclamation of acid soils through use of amendments is necessary.. Lime rich industrial
wastes such as basic slag, paper mill sludge and cernent factory waste can be used as
amendment to reduce the cost. :

Water logged areas: An area of about 6 million hectares will be water logged during rainy
season in the country. Water logging restricts O7 supply in soil which is essential for
respiration of roots and for microbial acti\fity'. These soils are subjected to frequent flooding.
Providing drainage to remove cxcess water, lining of canals to prevent seepage in and rise
of water table are the remedial measures suggested in these areas. Wdterlogged fields can
be put to use for fish culture. ‘




~ In addition to above ameliorative measures, the adaptation of following suggestion would
hasten up in converting the waste lands into forest lands.

1. Incentives be given to farmers for growing multipurpose or useful trees around
their dwellings, farmsteads, tield bunds and other common waste lands.

2. Research on silvi-pastural technology should be identified in different a_gto-

climatic zones 50 as to evolve site-specific recommendation.

3. Forestdepartment should take up large scale seed multlphcatlon programme of
popular tree species, grasses and forages to meet the demand.

4. All waste lands should be brought under productlve forestry to meet fuel fot age

and timber requirement besides conserving the soil and moisture.
i

5.12.

SUMMARY

. discussed.

~The changes brought in land use pattern in India decade wise for four decades were

analysed.  There appears no scope in bringing more area under net cultivation.

The increased demand of food production, oil seeds and raw material requirement of
industrics has to come by increasing the productivity of irrigated and rainfed crops.

The adoptlon of intensive agricultural praotlces by providing betier quahty seeds and
other inputs in time for irrigated crops and adoption of watershed approach for dry
land areas are recommended for 1mprovmg the crop yields.

The extent of damage occurred to agricultural land in India through increased pressure
of both human and cattle population in over-exploiting natural resources was brought
out and the remedial ‘measures for haltmg the process of land degradation were

The method of damage due to water and wind and the extent of damage caused by -

these agents were pointed out. The formulasito estimate the losses due to these factors
are given and suitable methods to check these losses are suggested.

"The extent of presence of saline and sodic soils in diffefent parts of the country are

. furnished. The effect of these soils on crop production is mentioned; reclamation and

management methods are suggested for i lmprovmg the productivity of these lands.

Infertile, fertile and productive lands were" defmed The extent of nutrient losses -
occurring through crop and weed removal, Ieachmg, voltalisation, erosion losses were

pointed out and effective remedial measures on short term and long term basis were

suggested. The importance of recycling of o;ganlc wastes, green manuring, diversion
of animal dung from fuel use to manure would improve the chances of integrated
nutrient supply through both organic and inorganic sources.

The extent of treated and untreated waste lands in India are given. Principles of waste
land development and need for development of such lands into forest lands through
different, reclamation, amelioratives. and ¢orrective measures for drfferent types of
waste lands are suggested. - o

All the above measures would u]tifnatel;é help for sustaihing the productivity. |
) ' i i . ,
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5.13. CHECK YOUR PROGRESS MODEL ANSWERS

1. The removal or loss of surface soil by wawr or wind is called soil erosion.
When slope exceeds 20%, the soil from top of hill side shp down and blocks the
traffic in ghat roads. This is. called land slide.
Sail mtertlhty can be defined as inability of the sonl to supply reqmred plant nutrients
to the growing crops.

4.  The ipherent capamty of the soil to- supply nutrients to plants in ddequate amounts and

" in suitable proportmns is called soil fertility. :

5.14. MODEL EXAMINATION QUESTIONS '

L 'Answer the followmg questmns in about 30 lines each.

1. What is land degradation? What are the causes for land degradatlon'? What steps are
suggested to prevent further degradation and use of these degraded lands?

2. Classify the tand based on land use pattern and give the latest area along with
percentage under different categories of land. ' :

3. What is intensive cultivation? How could India achieve the present level of food
" production? :
What is sustainability in agriculture? How could ihe food grain tar gets _of India be met
for next 30 years? , '

5. .Briefly describe different types of erosion. 7

6. What are the soil conservatlon measures you suggest to check the soil loss?

1. What are the causes for salt accumulation and what is their effect on crop production?

8. Discuss the basic principles involved in reclamation of salt affected soils.

Q, How do you reclaiﬁl salaine soils?

| 10. What management strategies do you suggest for salt affected soils?

11. Discuss in brief the different types of fertility losses. How do you reduce these
losses? ‘

12.  What measures do you adopt in making use of different types of wastelands in Indla?

13. Discuss in brief about management pracmes for different types of waste lands.

Il.  Answer the following questions in about 10 lines each. |
Why is extensive cultivation practiced?

~- Which Crops are grown under extensive cultivation?

What is the scope of increasing the net area sown in India? What are its limitations?
Briefly classify types of erosion. How are these erosions are caused?

What criteria should be adopted for making use of salt affected soils?
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11.
12.
13. -

Differentiate hetween soil fertility and productivity.

Mention different technigues used f{)f assessing the fertility status of soil.

What strategy do you suggcét for effective adopfion of integrated nutrient supply?
What are the different types of lands tﬁat are gr.uuped under waste lands?

Write the causes for the conversion of Eﬁlﬁvable land into waste land.

What is the extent of different types of waste lands?

What measures do you suggest in accelerating the proéess of waste land development?

What is the effect of utbabisation on cﬁllivab]c-l lands and barren lands?

Prof. S. Narsa Reddy
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UNIT-6 : CROP PATTERNS

'Contents

6.1, Objectlveq

6.2. Introduction ‘

6.3. Important Features of Crop Patterns

6.4. Factors Determining Crop Pattern

- 6.5. Cropping Systems in India

6.6. Types of Soils in AP. and Crops Grown
6.7. Hybrids

6.8. Govt. Policies

- 6.9. Summary

6.10. Check Your Progress : Model Answers
'6.11. Model Examination Questions '

6.1. OBJECTIVES

After going through this unit you will be able to
* explain the important features of crop patiera,
* list out ihe factors determining the crop pattern and describe each one of them,
* define various cropping systems in India, '
* Jjst out the types of soils in AP. and the crops .grown in each one of them,
B

define hybrids, hybnd vigour, hybridisation, sele(,tlon plant 1ntroduct10n and
acclimatisation and mutations and

* list out various hybrid varieties in various crops.

6.2. INTRODUCTION

Many crops are grown in India. The net area under these crops is about 45% of the total
. geographical area. Out of the 143 million hectares, 38 miilion hectares are sown more than
once. As a result of this, the total or gross cropped area is larger at 182 million hectares.
- The most important features of crop pattern are devotion of large area for food grain crops,
increase in the area of cultivation of nonfood grain crops, increase in the area of cultivation
of certain crops, slow increase in the area of preponderant crops and emerging imbalance in
the cropping patterns. The cropping patterns are always determined by several factors. They
are physical, historical, social, economic and government policies.

The croppmg systems in India are always determined by climatic factors and they are
followed to increase the yield of the food grains and non-food grain crops. The cropping
intensitication techniques which are usually foltowed are intercropping, multiple cropping,
relay cropping, sequential cropping and crop rotation by using the improved hybrid varieties.

6.3. IMPORTANT FEATURES OF CROP PATTERN

The most 1mp0rtant feature in rebpect of crop pattern that outstands any other is the very
. large area devoted to food grain crops. The total area presently under food grain crops is
about 70% as agdlmt 30% under non-food grain ¢rops. In the beginning of the present
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century as much as 83% of the cultivated land was under food grains, In 1944-'45 it

continued to be around 80%. Since mdependcnce there is a little fall and in 1950-51 it was
14%.

The second important feature is the increase in the cultivated area of non food grain crops.
This trend is seen both beforc and after independence. For example during the first 45 years
of this cenfury the land under food grain crops increased by 14% and non-food grain crops’
by 41%." Even after independence, the trend! is similar with an increase of 25% for food
grain crops and 50% for non-food grain crops. :

The third significant development is the increase in the area of culﬂvahon of (,ertam crops.
In the case of food grain crops, the increase has been the largest in respect-of wheat. The
area of production is almost doubled in its case. Among all the individual crops; the largest
increase has been. experienced with wheat, Among the non-food grain crops, sugarcane
experienced the largest increase. ‘5 a 3

The fourth feature is the slow increase in area regarding preponderant crops such as rice,
Rice is the staple food for majority of Indians.; The largest area is under rice cultivation but -
the growth in area is so small and its share has remained the same (from 23.4% (o 23.6%).
Same is the case with that of Jowar, the food of the poor and pulses; the source of protein
for poor and vegetarians. Among the commercidl crops, the largest arca is under oil seeds
whose growth in area is very slow and it could only retain its previous ranking in the
cropping pattern. -

The fifth notable feature is the emerging imbalance in the cropping patterr. In otherwords,

the crop pattern is changed and it has been drifting away from what is a desirable course.

It is evident from two sources of change viz, substitution effect and expansion effect. The
substitution effect is nothing but the rcldtlve decline in area of some crops through an
increase in gross cropped area and the expansion effect is the increase in area under some
crops through an increase in gross cropped area. The substilution effect is much more -
prominent. This is particularly so with regard to some important crops. For example, area
under fast growing craps such as wheat and rice has increased continuously in many states

at the cost of cereals, millets, pulses and in somc places cotton, This is because of the
technological changes, increase in the irrigation facilities, increase in governmental support

- and the changes in rclative prices in favour of certain crops. All these factors collectively

made wheat and paddy superior in profitability to other crops. This led to the reduction in
producuon of cereals and pulses consumed by; the poor. Wthh necessitated huge imports.

6.4, FACTORS DETERMINING CROP PATTERN : -

The factors determining the crop patferns can be studied under several beads viz., physical,
historical, socml cconomlc, and governmem pohcncs

Physical factors: Natural environmental conditions of a couniry are the most 1mp0rtant1
physical factors affecting the -crop pattern. The phys.lcal factors that determine the crop

" pattern are soil, climate, rain fall etc. ‘

Itis a well known fact that certain soils. and chinate are suitable for parﬂculdr CI"Op.': and not- -
-guitable for other crops. Due to this only such crops are grown in those areas which suit

to the natural conditions. For example the soil and other conditions are suitable (o the
growth of wheat and coastal districts of Andhra Pradesh are conducive to the growth of rice.
Similarly jowar and bajra are grown in places with low rain fall. To sonie extent modern
technology can change the crop pattern by crcatmg the requlred condmons for any crop but

itis a costly affair. - o
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Historical Factors: The crop pattern of a cduntry is given by history. The needs and
capacity of popu]iition through time have’ governed the types of crops grown and the lands
~ are earmarked for different crops. The generation after generation will be growing the same
crops as they learn the farming techniques of one particular crop trom their earlier
generations: The small farmer having 1-2 acres of land gives priority for the crops of his
daily consumption. The farmers with more land may have a differcnt crop pattern.

Social Factors: Sociat factors such as density of pdpulat_i.on, customs, traditions, attitndes
. towards material things, willingness and capacity for change etc., have played an important
role in determining the crop pattern, Before independence, the farmers in India are tradition
bound and fatalistic in out look. As a result, the farmers carried ot with the crop pattern

handed over to them by the earlier generations. Afier independence, there has been some
change in agriculture by taking the advantages of modern inputs, new knowledge and new
facilities of agricultural operations. : ' ' :

Eeconomic Facters: The economic factors which determine the crop pattern are the prices, '
income, size of land holdings, availability of agricultural resources etc. The prices of
- agricultural products of manufactured goods will have tremendous effect on the types of
“crops that are grown by the farmers. It also determines the size of land that the farmer -
devotes for a particular crop. In addition to the ievel of prices, the changes in prices also
affect decisions as (o' what to grow and on how much of land. - - '

The different prices i.c., sale price of products, purchase price of inputs and consumer goods
and the terms of trade bc_:tWeen agricultural and non-agricultural goods determine the real
income of a farmer. Therefore, the crops that give largest profit wiil be definitely preferred
by the farmers. ' ( Y : ' '

Investment for culfivating a particular crop also plays a vital rolé in defermining a crop in

the field. Some farmers who cannot invest much for the cultivation will go for crops which

needs less investment and others who are economically well equipped will go for crops with
* much investment and make more profit. - ' S

Government Policies: 'The policies of Government affect crop pattern in a very important
way. Policies regarding the priorities given to various crops, exports, taxes, supply of credit,
development of backward regions ete. determine the nature of crops and the area under them.
The facilities that the government gives for the growth of certain crops and for the
development of certain regions determine the crop pattern mostly.

Before indépendence, neglect on the part of Goverment, resulted in the continuation of the.
old crop pattern determined by ‘the old historical factors. However, during second wortld

war, when the "Grow Mdre Food" campaign was launched, same changes in the crop pattern -
were initiated by the Government. After independence Government policies have played a

vital role in changing the crop pattern. ) : 3

Check Your Progress - 1 ,

Name the factors that determine the crop pattern.

Note: (a) Write the answers in the space provided below. ’ _
(b) Compare' your answer with the one. given at the end.of Ithis\'unj.t,

T I
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6.5.  CROPPING SYSTEMS IN INDIA

To keep pace with the demand of the ever increasing population, the food prdc!u(_:tion has
to be increased. There is little likelihood of extending the areas under cultivation. But there
'is a possibility of raising ‘two or more crops per year through muitiple cropping, relay
cropping, intercropping systems etc., and by utilising the available resources more efficiently
than before. L o o -

. With the availability of high yielding crop varieties and improved management techniques, *
the emphasis has been shifted from yield stability of crop mixiures ic the achicvement of
yield advantage, maintenance of ‘soil fértility, increasing  of farm income and efficient
utilisation of resources through intensive cropping by cxploiting the space more effectively.

The: cropping - intensification techniques include intercropping, multiple cropping, relay

- cropping, sequential cropping and-_crop_rotation.l C o

Intercropping: Gtowin'g of two or more crops simultanéously- in alternate rows on the same

field is called intercropping. In dry land agricutture, to utilise the scarce rainfall efficientty, . -

cropping pattern should be adjusted in accordance with the available resources. In this type
of areas, there is no scope for growing a second crop in sequence due to the availability
of moistare for a limited period in a year. Undér such "conditions, the adoption of
intercropping system as a whole proved to be more profitable than growing one crop. The
use of mutrients and moisture is likely to be ali the miore Complete because different crops
in intercropping use the moisture and nutrients from different depths and layers of soil and
also there is less run off and leaching. ' : o .

The advantages of intercropping are: (a) maximum utilisation of resources like sunlight,
moisture and- mutrients, (b) increase in the production per unit area per unit time, (c)
minimisation of risks due to diseases, pests and weeds, (d) building up of soil fertility due
to the inclusion of legumies in intercropping (e) distribution_bf labour peaks due to the
maturity of different crops at- different times and (9) provision of balanced food for the
fariner and his domestic needs. .

- Multiple Cropping: Growing two ot more crops on the same field in a year is called
multiple cropping. The main-objective of multiple cropping is to intensify cropping with the
available resources in a given environment. Success of multiple cropping lies in' the choice
_ of crop. varieties. Crops should be arranged in such a way that temporary immobilisation

of plant nufrients and depletion of nutrients from the same layer of the soil do not occur, .

‘ -Simi[arly crops which add larger quantities of casily decomposable -residues and which
~ benefit the succeeding crop with: available nutrients should be included. Legumes are.
suitable for any cropping system because of their limited demand on_resources like water,
nutrients and light, their adaptability to varying environmental conditions and their capacity -
‘to fix atmospheric nitrogen in their root modules preduced by bacteria.- Vegetabie crops are
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also suitable for multiple cropping because of their monetary and nutritional values. Most
of the vegetable crops can be raised as seedlings and transplanted for reducing the duratmn
of the crop in the main field. : :

Relay Cropping: Growing WO or more crops s1mu1taneously during the part of the life-
- cycle of each crop is called relay cropping. The second crop is planted after the first bas
reached its reproductive stage of growth but before it is ready for harvest is called relay
cropping. It is like a relay race in which one crop hands over the land to the next crop in
quick succession. It has been practiced in irrigated conditions and occasmnally in humid
chmates as a means of maximising the use of. resources like land, water and time. Relay
cropping at ICRISAT (International Crops Rescarch Institute for Semi-Arid Tropics),
Hyderabad, indicates encouraging potentiaities on scope for effective utilisation of soil and
water and increased yield. ' '

~The advantages of relay cropping are: (a) increase in the efficiency of water and feruhsers,
(b) control of growth of weeds, (¢) restoration of nitrogen status of the soil by the inclusion
‘of legume crops (d) adding of considerable amount of organic matter to the soil by foliage
drop and left over stubbles, (&) " efficient use of farm labour and cattle, (f) no need of
preparatory cultivation for second crop. But this system is limited to in’igated areas.

- Sequential Cropping: Growing two Of more crops in sequence on the same field in a
farming year is called sequential cropping. The succeeding crop is planted after the
preceding crop is harvested. This practice is adopted in assured irrigated conditions and also
in sub-humid areas with heavy rainfall. Some of the sequences in assured irrigated
conditions are: . :

~a) Paddy - Pulscs - Groundnut
-b) Green manure - Paddy - Pulses - Fallow
¢) Paddy - Groundnut - Paddy '

In demdmg the crop sequences, it is advisable to select crops with different morphologu,al
behaviour i.e., deep and shallow rooting, nuiritional requirement of crops etc. Certain basic
rules are to bé observed in identifying the crops in sequential cropping, They are: (a) Crops
having the same pests and diseases should not be grown in sequence, (b} One should be
shailow rooted and another with deep roots, (¢) restoranon of sofl fertility by including one
legume etc : .

The advantages of sequential cropping are (&) better seasonal distribution of labour, (b) less
erosion, (c) better weed control, (d) less insect and discase problem (e) more y1eld in
rotation. .'

Crop Rotatmn Continuous cultivation of crops one a[ter another on the same land is called -
crop rotation. For the completion of one cycle, one or more years are required.
The importance of crop rotation was realised long time ago in view of the need for fertility, -
maintenance, prevention of the spreading of soil -borne diseases, pests and weeds, contro}
of soil erosion etc. Selection of crops in a given rotation depends on the type of farming
i.e., rainfed or irrigated. A well planned crop rotation has several advantages. They are:
(@) maintenance of soil femhty, {b) prevention of pests, weeds and soil-borne diseases,
(c) control of soil erosion, (d} provision of a balanced programme of work tbroughout the
yeadr eic.

Check Your Progress -‘2,, 3&4
2. Define inter cropping.




3. What is meant by niuitiple cropplng‘?
4 What is the difference beiween relay u:oppmg and cIop Iotauen‘? _
Note (a) Write the answers in the space prowded belew

(b) .Compare your answers .with those given at the end of this unit.

'

6.6. TYPES OF SOILS IN A.P. AND CROPS GROWN

The producuvuy and the type of crops grown always depend on the physwal properties ot
- soil such as texmure, structure, density, pore space, plasticity and cohesion, soil temperature, -
' soil air and soi] water and chemical propertles like mineral composition, organic conteri, and.

soil pH. Based on these characteristic features soils are classified into different groups.

~ They are coastal sands, deltcue alluvium, red sandy soils, red loamy soils, black soils, Iateme L '

- 80ils etc.

Coastal sands: These soils are very deep (180: ms to 3 meters). ’Ihese are Coarse textured
-with sandy subsoils. The water table is close to the surfa(,e and ground water is strongly
. saline. These soils are present all along the éastern coast, in the district’ of Strikakulam,
S isakhapatnam, Fast and West.Godavari, Krishna, Guntur, Praka%am and Nellore districts.
(enerally nurseries of rice and tobacco are raised. and vegetables are also grown in smali
- areag’ Casuarina and cashew plantations can be taken up :

Deltaic A_lluvmm. These are very deep,-over 180 cins. Ferttle clay minerals ate varying
due to deposition of silts of varying composition. These soils are prevalent in some parts
of East and West-Godavari, Krishna and Guatur districts. The crops that can be grown are
rice, tarmeric, sugatcane, banana, ¢hiliies, Vegetables maize, cotton and groundnut mostly |

_ under ngatmn ' _ v :

‘Red Sandy Smls. The depth of the soils varies from very shallow 0 shallow (2() 60 cms)
These are very low in nitrogen content. - These soils are present in tracts of Hyderabad,
- Medak, Guntur, Prakasam, Nellore and Kurnool districts. The crops grown in- this type of
soil are jowar; bajra, redgram castor, groundnut etc. under rainfed condmons and rice under '

irrigation. ’ :

Red Loamy Soils: 'These are shallow 0 moderately deep (20-75 cms) They are low in

. nitrogen and phosphorus. These soils are present in parts of Cuddapah, Ananthapur,
Chittoor and Nellore districts. The crops grown in this type of soil are jowar, bajra, Ragi,
Korra, ‘pulses, groundnut under ramfed condmons and rice and sugarcane under 1rr1gated h
condmons :
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- Black Soils: These soils are medium deep to deep (45-90 cmis). These soils are low in
nitrogen, very low in phosphorus, and medium in potassium. These soils are prevalent in
parts of Adilabad, Nizamabad, Warangal Khammam, Medak, Hyderabad, Mahabubnagar,

" Kumnool, Ananthapur, Nellore and Guntur districts. In this type of soil rainfed crops like - .

Towar, Bajra, Gingelly, Cotton, tobacco, groundnut and irrigated crops like rice and
sugarcane are grown ' ' ' C

Black cotton soils are very deep clay soils (90-180 c¢ms). Nltl'() gen and ph()spherus contents
are low but potassium content is at medium level. These are prevalent in parts of Cuddapah,
Anantapur, Kurnool, Mahabubnagar, Guntur, Prakasam, Krishna, Khammam, Nellore etc.
Rainfed crops like Jowar, Maize, pulses, Cotton, tobacco, chillies, wheat and 1rngated Crops
like rice, sugarcane, cotton, chillies etc are grown. :

. Laterite Snils: These are deep to very deep (90-180 cms) and poor in fertility. They are
Jow in pitrogen, phosphorus and potassium. . Considerable area is present in Zaheerabad
taluk of Medak and some patches in Kavali taluk of Nellore, certain parts in Visaka and,
Srikakulam. Crops like potato, turmeric, ginger; tobacco are grown in this type of soil.

6.7._HYRRIDS

* Hybrids are noﬂ:nng hut the new crop varieties which ar¢ far better than orlglnal fypes in all
respects. These are produced by, selection, hybndrsatron pIant infroduction and acclimatisation

- and mutations, The branch of science that deals with hybridisation and production of
hybrids of agricultural crops is called plant breedlng The main objective of plant breeding
is to produce new Crop. varieties supenor in all aspects as compdred to the eXJStmg types.

Selectwn is thie oldest breedmg method and is the basis for crop improvements. Plant
" improvement is started with the primitive man changing his mode of life from food gatherer
to food producer. He has obtained the first crop from the plants growing in nature but for
 the next season crop, he had obtained the seeds from the first crop. For this purpose, he
thht have unconsciously practiced the selection. Even foday selection is the most common
method of crop improvement. Selection is of two types i.e., Natural selection and artificial
selection. Natural selection is a rule in nature and is the result of evolution. According to
ﬂns, the fittest can-survive and rest wipe out. All the local varieties of crops are the re‘;ult
of such a natural selection. Artificial selection is the selection of certain types of plants by .
the plant breeder frorn the mixed population for their own advantages

Hybrldlsatmn is apphcable to both self and cross polhnated crops. In thlS, two_plants of
- unlike genetical constitution are crossed together. The plants that are crossed may belong
cither to two different varicties of the same species (intraspecific hybridisation), or two
differeni species of the same genus (interspecific hybridisation), or two different genera
(intergeneric hybridisation). The main purpose of hybridisation is to create variation. No
new genes are produced by hybridisation. But variation is created by bringing in new
combinations of genes already present in the parental stock. During the course. of "
hybridisation many plants possessing scparate combination of different characters are
produced. Some, out of them, may be selected possessing all the possible good characters
together. By further selection, a variety with as many economic characters as possible may :
" be produced from these plants by hybridisation.

fntroducing the plants growmg in one locallty with better eharaeters mto anew locahty wrth -
different climate is called Plant Introduction, The adjustment of crops to the conditions
of new locality is known as Accllmatlsatlon The crops may be introduced into a new

109.




locality either from outside the country or from a different region within the couniry. If the
crop is found suitable, it may be utilised as it is after selection or utilised in hybndjsatlon
for transfcrrmg the des1red charactcrs into the local vaneﬂcs : :

: .Mutatm ns are the sudden changes in the genes present in chromosomes whlch dre hentable ,
* These changes may be due to rearrangement of genes (gene muitation or point mutation), -
changes in chromosome size and structure (chromosomal mutatmn) changes in chromosome

number (Polyploidy) and changes in the cytoplasmic genes (somatic mutations). “These
'mitations are the basis of selection and productlon of new crop varieties in plant breeding.

Planting breeders in several c0untﬂes have been working endlessly to produce high yielding

hybrid varieties in several Agncultural crops. . In India several Agricultural ‘Research
Stations which are under IART, ICAR, Agricultural Universities, and Institutes like ICRISAT
(Hyderabad) are making tremendous efforts for the production of hybrid varicties in several .
agricultural cmps Some of the 1mp0rtant hybrid varieties,of important agnculmral crops are
given below.’ !

Wheat: India is well known for wheat breedmg Several improved varieties havc already
“been evolved and released for cultivation. Some of the important varicties are NI-5439, HD-
. 2189, HD- 2278, DWR-39, HD- 4502, NI—’?47 19, CC-—464 UP-215, HY-65 efc. '

Rice: Rice breedmg work in India has yielded more than 500 improved varicties which glve
20-50% more yield than local varieties. Some of the varieties which are grown in India are.
BPT-3301, IET-5854, IET-6314, NLR-9672, NLR-9674, IR 20, IR-50, MTU- 6024, MTU
5656, MTU-9416 etc.

Maize: Beforc 1962, the work was conﬂned to selection, introduction and acchmdUSatlon
But after 1962, many hybrids such as Ganga- 101, Ganga-l Ranz1t I-Ilmalayan 123 UL- 54
Deccan-101, DHM-103, Rohirii, Ganga-S et¢ were released.

Jowar: More than 50 improved varieties have been produced by various states Important ‘
- among them are : T-4, T-22, M-35-1, CO 20 CSH 1, CSH«S CSH-6, CSV2 CSV-3, CSv-
4, CSV-5, CSV-6 etc.

BaJra Most of the bajra breedmg work has been done by Pun|ab GUJarat Tamllnadu,
IARI and Rajasthan. The Important hybrid varieties are Co-1, Co-2, Co-3, PT 17 PT-248,
AKP-1, AKP 2, BJ-104, BK-560, Vijaya Composﬂ:e V1sakha etc. R

Sugarcane: * Most of the hybrid varieties of sugarcane are produ(,ed at the, sugarcane '
‘Research Station, Coimbattore. Some of the important hybnd varieties are: CoA-7701, Co-
7508, Co-6907, CoA-8201 (early maturing varieties) ; Co-975, CoA-7602, Co-62175, Co-
6304 (mid season maturing variclies); C0-22175 Co-719, Co-419 (late maturing varieties).

Cotton: In place of desi cotion, East India company introduced h;rmmm specxes of
Gossypium from America, Egypt, Brazil, Peru etc, Improvement in. the varieties ‘was’
* achieved through the breeding programmes of hybridisation and selection. Some of the
hybrids recommended are MCU-5, MCU 9, Varalaxmi, Bhagya Savitri Hybnd Suguna,

DCH-32 etc. '

- Chlllles Prior to the introduction of chillies in India from its native South Amenca, black
pepper was in use. The most important hybrid varieties; of chllhes are G3, G4, GS, CA 960
- CA-1068, X-196, X- 197 Jwala etc.

Groundnut: is an 1mp0rtant 0il ylelchng plant The'most important high yielding varieties
are Kadiri-1, Kadiri-2, Kadiri- 3, M-13, TMV-1, TMV- 2, I- 11, JL- 24, POL-1, POL-2 eic,

- Sunflower: is another oil yleldlng plant. The most 1mp0rtant hybrid vanetles are TNAU
SUF-3, TNAU SUF+4, KSF—S GPl APSW-9, APSH-I] PKVSW-I KBSH 14, MSSW-
1,4,5,10,11,12 etc, -

110




Hybrid Vigour: When two homozygous inbreds of genetically unlike constitutions are
crossed together, the resulting hybrids obtained from the crossed seeds are usuaily vigorous,
productive, sturdier and taller than either parents. This increased productivity or superiority
of the hybrids over parents is called hybrid vigour or heterosis. :

Interspecific and Inter generic crosses: Interspecific hybridisation is also called intrageneric
hybridisation. Some of the example for this type of cross are (a) pusa red plum (tomato)
which is a cross between Lycopersicon esculentum and L. pimpenellifolium (b) Deviraj
(cotton) which is.a cross between Gossypium hirsutum and G. arboreum. Intergeneric
* hybridisation is a cross between different genera belonging to'the same family. In this type
- of hybridisation. new hybrids such as Raphancbrassica (Raphanus x Brassicaj, Bromato
(Brinjal and Tomato), Triticale (Wheat x Rye) etc. are produced. s

Check Your Progress - 5 & 6
5, What is meant by hybridisation?
6. What is the difference between intraspecific and interspecific crosses?
Note; (a) Write the answess in the space provided below.’
(b) Compare your answers with those. given at the end of this unit.

6.8. GOVERNMENT POLICIES | | -\

The provision of food security to its citizens is an important goal of India. The application
of Modern Technology has e_ffective\ly proved the fallacy of the "Malthusian spectre of
- Famine" since growth in production of food grains in the world as a whole has by far
exceeded the rate of population growth. Enhancing the food grains supply even to the level
" of minimum requirement still remains the dream in the case of many developing countries. -
Further, in years when the whether turns unfavourable, the spectre of hunger still looms large
for much of the developing world. - However the achicvement of free India as far as the
~_provision of food security to its citizens is concerned have been quite creditable.

In the late sixtees, India was categorised as’a test case by the authors of "Famine 1975".
Their analysis had convinced:them that India wonld not be able to increase food grains
supplies to match its population growth and they had predicted large scale starvation. But
India has been able to record a more rapid growth in the food grain output than its
population. It has been able to prevent the occurrence of famine in the country despite
domestic production declining sharply in years of drought but has also succeeded in
increasing both economic and physical access to food.
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it is the total developmental policy for the agncultural sector that has brought about. these o
remarkable changes Two macro-policy. measures have played a major role, They were the
agncultural price policy and the pohcy of pubhc djsmbutlon of food grains in conjunction:
with' provxsmns ‘of scarcity relief.

The national food pohcy has been steadfdst in its pursmt of three goals

1. To increase. food predu(,tlon in- the counﬁy by ensurmg remurierative ‘prices to the
farmers by offering to purchase at stipulated minimum prices whatever quantities are.
o offered for sale in. the market and thereby eneourdgmg thent to increase use of more.

~ inputs.

" 72, To safeguard the interest of the consumers by makmg ava.tlable the, food grams'
through the public distribution system throughout the country at a reasonable and -
tniform pnce The idea is to stabilise- the open market prices at reasonable prices.

3, To hold adequate stock of food grains as a measure of food sccurity in the country::
not only to impart inter-seasonal stability but also to meet the emergent sﬂuaﬂons that
could arise due to crop failure, floods etc. .

Tndian agnculture aemeved respectable progress over the last four decades. Il achieved an
annual! growth rat¢ of 3% in the pre-green revolution period and 2. 7% in the qubseque* -
- period. Food grain production increased from 55 million tonnes in ]950 5110 103 mifti’ ~
tonnes in 1970-73 to 131 million tonnes in 1980-83 to 177 million tonnes in 1991-94, -

69, SUMMARY

Y

Many food grain and non- -food grain crops are grown in India in 45% of the total"_

‘geographical .area and in 9 million hectares the crops are grown more than once.  The - -

~ devotion of very large area for food grain crops is the most important feature of crop pattern.-

_ The othér impoitant features of crop pattern are increase in the cu tivation of non-food grain
crops, increase in the area of cultivation of certain crops such.as wheat, sugarcane etc., slow
increase in area of preponderant crops such as iice & emergmg 1n1balancc in.the cropping
pattern, :

~ Several factors such as physueal lustoncal socml econonuc & Govt pohc1es delermme the ;
crop patterns. The important phymcal factors are nothlng but the environmental condltmns

The historical factors such as ‘needs. and CapaCIty of pepulatlon have determmed the types

- of crops grown. Social factors such as density -of populaﬂon customs, traditions, attitudes o

towards material things etc. and economic factors like prices, income, size of land holdmgs .
avallablhty of. agricultural resources also determine the crop patterns.  Some of the Govt.
policies sueh as priorities given to various crops, exports, taxes, supply of credit, develop- .
- ment of backward regions defermine the nature of erop in an area. :

Due to increase in populatlon the food productmn is to be increased. To increasc the food

production cropping intensification techniques such as mter-croppmg, multiple cropping,
relay cropping, sequential cropping & crop rotation are to be followed. Intercroppmg means
growing of 2 or more crops simultaneously in alternate rows on the sarpe, field. Growing of

.2 or more crops in a year on the same field is called multiple croppmg Relay cropping can .
be defined as growing of two Of MOIE CTOpS smultaneously during the part of the life-cycle
of each crop, Growing 2 or more Crops in sequence on the same field in a farming year is
called sequential cropping and contmuous rotation of crops ong after another on the same.
land is called crop rotatlon
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There are different types of soils in Andhra Pradesh. The productivity and the type of crops -
grown always depend upon the physical and chemical properties-of soils. The types of soils
present in A.P. are coastal sands, deltaic alluvium, red sandy socils, red loamy soils, black
soils, laterite soils etc. ‘ '

The important goal of India is the provision of food security to the citizens, The growth in
the food grain production has by far exceeded the rate of population growth, The authors
of "Famine 1975" said that India would not be able to increase food grains supplies to match
its population growth and they had predicted large scale starvation. -But India not only
‘increased the food grain production than its population but also prevented the occurrence of
famine in the country. '

_ To increase the food preduction several hybrid varieties of food crops were produced. The
hybrids are produced by selection, hybridisation, plant introduction & acclimatisation and
mutations. Selection is the oldest breeding method and it is in the selection of certain types
of plants by the breeder from the mixed population, Hybridisation is the crossing of two
plants for unlike genetical constitutior.. The plants that are crossed may be two varieties of
the same species (intraspecific hybridisation), two different species of the same genus
(interspecific ), or two different genera (intergeneric). Introducing the plants growing in one
locality to another locality with different climaie and adjusting it fo the new conditions is
called introduction and acclimatisation. Sudden genetic changes that occur in plants is called
mutations. These mutations are the basis for selection and production of new crop varieties
in plant breeding. ‘ '

6.10 CHECK YOUR PROGRESS : MODEL ANSWERS

1.  Physical, historical, social, economic factors and Govt. policies are the determining
factors of crop patterns. _ '

2. Inter cropping can be defined as the growing of t\_:\éo or more crops simultaneously in
alternate tows on the same field. - _ :

3. If two or more Crops are grown on the same field in a year, it is called multiple
cropping, ' :

4. Growing two or more crops simultaneously during the part of the life-cycle of each

crop is called relay cropping where as crop rotation is the continuous cultivation of
crops one after another on the same land.

The crossing of two plants of u_nlike genetical constitution is called hybridisation.

The crossing between 2 different varieties of the same species is called intraspecific
cross and the cross betwetn two different species of the same genus is called
interspecific cross.

6.11 MODEL EXAMINATION QUESTIONS

Answer the following questions in about 30 lines each.
Write brieﬂy about the important features of crop patterns.
“What are the factors that determine the crop pattern? Write briefly about them,

w8 =

What are the different types of soils in A.P.? Write briefly about the crops grown on ‘
each one of them., ' ' : _
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What are the cropping systems followed in Indla'? What are the advantages and
" disadvantages? .

Write briefly about hybrids_. -

Answer the followmg questmns in about 10 lines each.
Write briefly about the physu:al fdctors that affe(.t the crop. patlern._

How does the economic factors determine the crop patterne_?

Write briefly about intercropping

Write a brief account on multlple cropping,

What is relay creppmg" Wiile bneﬂy about the advantages of it.

Write a bnef account on black sols and the crops generally grown in this sml
'Wnte lbrleﬂy about hyhndlsatton o

Dr. M. Ramachandraiah -
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7.1 OBJECTIVES

After going-through this unit you will be able to:
* describe the distribution of rainfall in India,
* distinguish between ground water and surface water resources,
+  describe the pattern of monsoon, B
* describe and distinguish between tanks and lakes
* describe the water cycles -
X differentiatc between drought and ﬂoods
* explain future sirategies to be adopted.

7.2. INTRODUCTION

The earth is believed to be in existence since the past 5 billion years. The quantity of water

remained constant over the period of the time. The basic source of water is precipitation in .

the form of rainfall or snowfall, runoff from precipitation drains through streams and rivers
CLor collects in the surface depresmons forming tanks or ponds. ° :

Water from streams and rivers is stored in reservoirs or is diverted directly through canal
systems for irrigation. Runoff water stored in tanks or ponds:is also regulated for irrigation
through suitable conveyance systems. A part of the rainfall: is stored as gr@und waler.

' Ramfall in India varies from place to place and from year to year The Indlan Meteorologi-
cal department has devised a network of rain gauges for measuring the depth of precnpltauon ‘
over the areas. '
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7.3. WATER CYCLES

: 'Hydrologlc Cycle: The water exists on earth in its three forms Viz. gaseous, ltqmd and-solid |
. forms and is constantly circulated mamly by Solar and Planetary forces. The sun provides

the energy for the evaporation of sea water, the group of numerous arcs which represent the
different paths through which the water in nature circulates, is known. as the hydrologic
cycle. These arcs penetrate into the three parts of the total earth systems viz., ‘Atrnosphere’,
‘Hydrosphere™ and ‘Lithosphete’. The atmosphere is- the gaseous envelope above the

- hydrosphere; hydrosphere is water that cover the surface of earth, and ltthosphere is the solid

rock below the hydrosphere. The activities of water extend through these three parts of the

_earth system from an average depth of about one lnlometre in the hthosphere to a height of -
- about fifteen kilometres in the atmosphere. o '

Hydrologtc cycle has 1o beginning or end as the Water in nature is continuously kept in
cyclic motion. However, for the purpose of description, the cycle may be vxsuallsed as

- beginning with the prempltatlon from the atmosphere. Precipitation may take place in liguid
. form as rain and also in solid form as hail, snow, dew, frost etc. While prempltatlon is taking

place, a part of it may evaporate and reach back the atmesphere. Some more precipitation

is intercepted by’ the trees and vegetation and the rest of it only would reach the ground. The -

intercepted prec1pltatlon eventually evaporates ‘into the atmosphere _The precipitation
reaching the ground surface is called the throughfall. Considerable pornon of the precipi-
tation reaching the ground gets infiltrated into the ground, The throughfall in excess of
infiltration would be detained temporanly on the ground before it becomes surface runoff, -
The precipitation falling directly into the streams is called the channel precipitation and it -
readily becomes runoff without any delay, And the precipitation ralling on the water bodtes

like ponds and lakes may be disposed of cither as surface runoff to. streams if the water- :
bodies overflow or as evaporation or as infiltration.. The- evaporation would also be taking -

place from stream surfaces. The infiltrated water may bé distributed in different ways First

" it supplies moisture to the vegetation and after utilising it for the sustenance of t their life, the _

vegetation sends this moisture into atmosphere through a process known as u'ansplratlon

Secondly the infiltrated water may percolate deep. and. become ground water supply-to .

surface streams known as ground water runoff, or'it may become ground water supply to N
oceans, The ground water runoff is sometimes. referred to ds the base flow or interflow. - The

total stream flow which is the sum of surface runoff and ground water ranoff ultimately joins

the oceans, whereffom it again evaporates into the _atmosphere, thus completing the-
hydrologic cycle. The entire cycle repeats when the atmospheric moistare prec1pnates onto.
the ground after cloud formation, Thus the hyclrologlc cycle consists of various coimplicated
processes of precipitation, mterceptton evaporanon and transpxratton mfllttatton percola— '
tion, storage and runoff - : - : : '

. Check your progress-l _
- What are the three parts of the carth system‘?

Note: (a) Write the answer in the space provided below

(b) Compare your answer with the one g1ven at the end of thIS unit,
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1.4. RAINFALL DISTRIBUTION IN INDIA AND MONSOON PATTERNS'

The major source. of witer available either for agriculture or for human consumption is
obtained from the rainfalls on the earth surface. South-West monsoon, North-East monsoon,
cyclonic depression and local storms contnbute to ramfall in different degrees in varipus
rainfall regions of the couniry

In summer, there is an enormous rise in temperdtures due to which the moisture laden
South-West monsoons originate from the vast expanse of the Indian Ocean and enters the
Indian Sub-Continent from South-West. The physiographic features of Indian peninsula and
the Western Ghats divert these monsoon winds into two branches, one the Arabian sea
branch and the other, the Bay of Bengal branch. The Bay of Bengal branch of monsoon
winds moves inte Assam by June where they strike the Himalayas and precipitates heavily.
A Large portion of these monsoon winds are deflected towards the west by the Himalayas -
‘advancing the winds upto Delhi, Rajasthan and North-West India. These South-West
monsgonic winds increase from June to July and hegm to weaken in September, specwlly
in North India. : : \

The Arabian sea branch of the monsoon strikes the Western Ghats and heavily precipitates
along the west coast from Kerala to Gujarat between the last week of May to the first week
of June, By the first week of July the monsoon is established all over the country. The
withdrawal of the monsoon starts in September in North India and there is a rapid decrease
of rainfall towards the end of the month. - The duration of monsoon activity is minimum in
the North-West region of India and maximum in the southern region. The crucial months for
agricutture are July and August and the fate of rainfall kharif crop largely depends upon the
amount of distribution of rain especially during these months.

Some parts of India receive hot weather rainfall between March to May, which are mainly
due to large thunderstorms activity called North-Westers. These rains are of substantial
importance in West Bengal for the early spring crop of rice and for tea crop in Assam.

During the North-East monsoon season, the retreating South-West monsoon currents from
North-East, which are weak and shallow, are directed tcwards the peninsula causing
occasional showers in the East coast of peninsula. :

Precipitation during the cold weather season is due to a low pressure system in the North
- India called Western disturbance which move from Wet to East, These bring snow to the
high ranges in Himalayas and rain to the sub-mountain tracts and adjoining areas. The
precipitation decreases from West to East. These are significant as the fate of rainfall rab:
crops in the north and the central areas of the country depends upon them.

It is interesting to note that two places, Khagra and Cherrapunii, at almost exactly the same
latitude, are among the driest and wettest places, respectively, on the earth, This extreme
difference in precipitation of these two places is caused by orographic factors. Along 25°N
latitnde in northeastern India is located Cherrapuniji - a town that holds the world record for
the most rainfall in a 12-month period - 1041 (2644cm) in 1860-61. Its long-term average
is 430in. (1092cm) per year. The town of Cherrapunii is located on the edge of plateau that
provides the first orographic barrier to the moisture-laden winds of a monsoon blowing
North out of Bay of Bengal. On the other hand, along the same latitude i in Western Desert
of Desert of Egypt, the region around Khagra receives virtually no rainfall at all year after
~year, Iis long-term average is probably Imm (0.04") in a year. Khagra lics in a large
depressnon near the eastern side of the great Sahara Desert, more than 2000 miles (3200 km)
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from the Atlantic Ocean and about 500 miles (800 km) South of the Mediterrancan Sea. By
the time winds from the Ocean reach Khagra, they. have lost their moisture on the way and
become as dry as the sands they blow across.
Check Your Progréss-2
What are the driest and wettest places on the éasth.
Note: (a) Write the answer in the space provided below.

(b) Compare your answer with the one given at the end of this unit.
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7.5. GROUND WATER AND SURFACE WATER LEVELS

'7.5.1. Ground Water Resources .

" The ground water is the largest source of fresh water on the pla.net excluding the polar -
icecaps and glaciers. The amount of ground water within 800 m from the ground surface -
is over 30 times the amount in all fresh water lakes and reservoirs, and about 3000 times
the amount in stream channels, at any one time. At present nearly one fifth of all water used
in the world is obtained from ground water resources. Agriculture is the greatest user of the -
water accounting to 80% of all consumption. It takes, roughly speaking 1000 tones water
to grow one tonne of grain-and 2000 tonnes to grow one tonne of rice.- Animal husbandry
and fisheries require abundant water. Some 15% of World’s crop land is irrigated. The
present 1rngated area in India is 60 million hectares of which about 40% is from ground
water. : : :

The average anmual ground water recharge from rainfall and seepage from canals and
irrigation system is of the order of 67 million hectares/metre of which 40% i.e.,
. 27 million hectares, is extractable economicaily. “The present utilistation of ground water is
roughly half of this 13 million hectares/metre, and about 14 million hectares/metre is
avallable for further explmtatxon and unllsatlon

Ground Water Development in Indla The excavahons at Mohanjodaro have bnck—lmcd
dug walls existing as early as 3000 B.C. during the Indus Valley Civilisation. ‘The writings
of Vishnu Kautilya (in the region of Chandraguptha Maurya - 300 B.C.) indicate that ground
water was being used for irrigation purposes at that time.

' Sinking of wells and a variety' of water devices were well known from vedic times.'-

_The first Lrigation Commlssmn in 1903 affirmed the 1mp0rtance of 1mga110n wells. The
Well sinking Department of the Government of Nizam at Hyderabad made mtcrestmg
studies on ground water in Deccan Basaltic Terrains,

In 1934 a project for construction of 1500 community tube wells in Ganga basin was
initiated in U.P. The success of this project led to the constitution of a sub-soil water section
in the Government of India in 1944 which was converted later into the Centrat Ground
Water Organisation which functioned till 1949. During this period a Central Drilling School
at Roorkee was established which tramed more than 100 ofﬁcers of the Central and State-
Government.
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Thc Exploratory tube Wells Organisation (ETO)- was set up dunng 1954 under Indo-US

" Technical Co- operation Oporatlonal Agfeement No. 12, under the Ministry of Agriculture

and Concomitantly the Ground Water Explorahon Sec‘uon was set up in the Geologlcal
Survey of India. B : : '

In October 1970, the minisiry of Agriculture upgrades the Exploratory Tube-Wells
Organisation into the Central Ground Water Board (CGWB) merging it with the Ground
Water Regional Directorates and District Officers of the Geological Survey of India to
effectively shoulder the ground water investigation programmes; it started functioning from

August 1972, As an apex body at the national level, the Board is concerned with all matters
-relating to exploration, assessment, development, management and regulations of the -

country’s ground water resources.

Large scale ground water investigation programmes have been taken up since 1967 in
Rajasthan, Gujarat and Tamil Nadu with the assistance of the UNDP, the Canadian assisted
project in AP, the upper Betwa River Basin Project in MP and UP with UK assistance,
Narmada Valley Project in MP, Vedavathi and Tungabhadra River Basin in Karnataka under
UK assistance and many such projects. - o

During the middle and late sixties, the Government of India urged all the State Governments
to set up State Level Ground Water Organisations to deal with the problems of ground water
surveys and-development and utilisation for minor irrigation and eventuatly they have been
set up. State Directorates of Ground Water Board is contemplating special measures for

ensuring coordination of work among the various States and between the Centre and States

so that overlapping or duplication is avoided. ”

Since 1970, major programmes with the assistance of UNICEF for provision of drilled wells

for rural water supply have been launched in hard rock areas of AP, Karnataka, MP,
Maharashfra, Tamil Nadu and Rajasthan. These utilise the air hammer drilling rigs.

In'recent years there has been an increasing tendency towards drilling deep wells as well as

towards revitalisation of existing open (dug, shallow) wells. Advance in the field of ground

'water development have made it possible to lift ground water from the depths of 60 to 100

metres. With the extension of electricity in rural areas, there has been 2 great spurt in the
lift irrigation from tube wells and open wells, The Government, Voluntary Agencies,
Agricultural Refinance Corporation, Land Development Banks, State Agro Industries Cor-
poration etc., arc all coming forward to help the poor and marginal farmers by giving short
and long term loans, grants technical advice, and making technical feasibility and economic
viability studies, thus accelerating the pace of ground water development and bnngmg more
land under intensive irrigation. :

In general the term “groundwater” or “subsurface water” refers to the water that occurs
below the surface of the earth. The main source of ground water is infiltration. The
infiltrated water after meeting the soil moxsturo deﬁc:ency peroolales deeply and _]Dll‘lS the =
ground water reservoirs, :

7.5.2. Surface Water Sources

The basic source of water is prompltatmn in tho form of rainfall or snowfall. Runoff form
precipitation drains through streams and tivers or-collects in surface depressions forming
tanks or ponds. Runoff water from streams and rivers is stored in reservoirs or is diverted
directly through canal systems for irrigation. Runoff stored in tanks or ponds is aiso
regulased for irrigation through suitable conveyanf‘e systems.
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River systems of India: The river systems of India can be classified into two groups, viz.,

the perennial rivers of the Himalayan region and the rivers of peninsular India. The great

Himalayan rivers, Indus, Ganga and Brahmaputra, together with their tributaries, are

perennial since they are fed by the melting of snow in summer and by rainfall runoff and

subsurface flows during the monsoons and other seasons. "The rivers are often uncertain and
' capricious in their bebaviour. ' '

The river systems in the ceniral and southern parts of the country are only rain-fed as they
originate from mountains which are devoid of snow. These rivers are most stable as they

flow through geologicallly stable areas,  Rivers from the central platean flow in all.

(directions’ contributing to the Ganga in the north, Narmada and Tapi in the west, Damodar

and the Mahanadi in the east and the tributaries of Godavari in the south. Most of the _

. southern rivers originate from the Western Ghats which stretch along the entire western coast
ffom porth to south. The rivers draining the west slopes carry large volumes of water dye
to the intensive monsoon rains. The rivers on the cast coast are longer but their flows are
meagre, their catchment area being in the rainshadow region. Major rivers like God.ava_n,
Krishna, Cauvery and small rivers in the south have formed deltas which are fairy extensive
in area and are fit for intensive cultivation with appropriate soil and water management
practices. :

Water Resources Regions: Water resouices regions can be plaiined on the basis of river
basins, which are the natural units. A river basin has a defined water shed boundary and

also has relationship with grouud water resources in most of the cases. The development'

of a balanced plan for water resources utilisation requires full knowledge of the quantity,
quality* and distribution of water resources and also the changing pattern of land use in the
entire water shed and its influence on the river flows.

India has been divided into six river basins for the piirpose of assessment of the available
water resources. They are (i) Indus Basin, (i) Ganga System (i) Brahmaputra System (iv)
East Coast, (v) West Coast and (vi) Rajputana Region.. Table 7.1 presents the [ocation,
climatological factors, areal extent and annwal runoff the six regions. Table 7.2 presents the
statewise distribution of potential and utilization of surface water resources of India.

~ Table 7.1. Su’rf&ice water resources of India - Annual Rﬁnoff.

R Important - State Catchment  Average Total  Mean . Average

No. river in the © O ared annual precipitation  temperature annual
basins region m. ha  precipitation m. ham g runoff -
o ' cm. o fn.ha-m
1 2 34 5 6 7. - 8
) Red  Jammuand - 3540 5 - 1982 126 7.94
Beas Kashmir :
Sutlgj Punjad, and Haryana
- Himachal Pradesh
{iy  Ganga Uttar Pradesh 97.50 11 108.34 1'6.8 48.96
' Binar : '
Yamuna Rajasthan
Chambal Madhya Pradesh
Gorga, " West Bengal

Gandak Kosi



1 2 3 .5 8 7 8

(#)  Brahmaputra Assam, - 50.62 122 67.76 8.2 38.08
o - Meghalaya . '
* Subansiri Nagalznd
Manas - West Bengal
Teesta
(ivy  Cauvery Madhya Pradesh  121.03 109 131.92 26.1 4119
Krishna Bihar : ' :
Godavar,  West Bengal
Orissa

Mahanadi ~ Andhra Pradesh
Subaranrekha, Maharashira

' : Karnataka -
Damodar - Tamil Nadu

vy Taptl, Gujarat . 49.16 122 58.68 25.5 31.06
Maharashtra :
Narmada _ Karnataka
Karala
(i) . Mahi, Rajasthan 880 29 487 %2 -
Sabarmati ' L :
Tolal o 7061 -~ . 39669 ~ 167.23

Table 7.2. Statewise Distribution of Potential and Utilization of
:  Surface Water Resources of India. :

S. State Ultimate Utilization Percentage

No. _ potential _ of potential utilization

| 4ll 1973-74  of potential
m.ha m.ha-m %

1 2 - - 3 4 s

1. Andhra Pradesh | 1098 - 5.180 5275

2. Assam | 2190 0091 415
3. Bihar 6800 2044 30.06
4,  Gujarat - 2.85 0517 -

5. Haryana : N.A 1.010 _ -

6. Himachal Pradesh - - -

7. Jammu & Kashmir = 0550 0.065 11.82
8  Karnataka 2850 0871 3056

9,

Kerala 1535 0370 - 2410
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10, Madhga Pradesh - 7017 1030 1468
11.  Maharashira 3399 0712 - 2095
12, Orissa | 3947 - 1673 - 239
13.  Punjab S 4934 2575 52.19
{4. Rajasthan . S oasl0 L1936
15.  Tamil Nadu - 2550 1.590 62.35
16. Uttar Pradesh 0.429 3205 33.99
17. - West Bengal 3840 . 1216 3166

18.  Union Territories 0.110 NA S —

NA Not Available |

7.6. FLOODS AND DROUGHTS

7.6.1.Floods

A flood occurs when. a lake, reservoir, or chdnnel is unable to contain the amount of water
it receives. It also occurs when an area has inadequate drainage to drain eXCess precipitation.
The result is an inundation of what is ysually a dry land. Floods are sometimes caused by
the failure of hydraulic structures such as dams, levees and dykes. Natural floods are,
however, more common. The problem of flooding is defined by its areal extent, duration,
mtensity and damage. The projects designed to mitigate flooding and flood damage may be
structural (e.g., dams, levees, dykes, diversions, floodwalls, and channels), nonstructurai
~ (e.g., flood proofing, floodplain management, and relocation), or a combination of both. The
hydrologic input needed to design such projects inclides: (1) peak discharge and its
“frequency of occurrence, (2) duration and volume of flovd hydrograph and their probabilities
of occurrence, and (3) the arrival of the next flooding. : '

Floods have been damaging large irrigated areas in the Indo Gangetic Plain, particularly in
north Bihar, eastern Uttar Pradesh, Assam, Punjab, Haryana, portions of Rajasthan and also
the coastal areas in Orissa, Andhra Pradesh and Tamil Nadu. The damage is acute in the
delta areas of Mahanadi, Godavari, Krishna and Cauvery rivers. Floods also cause damage
to the arcas irigated by tanks in peninsular India, particularly where these tanks are in series
and the breaching of one, tdllk leads to the failure of tanks below.

The best way to control floods is to intercept them with storage reservoirs, so that only
moderated floods are allowed to flow through the valley below. Reservoirs constructed
merely to detain and moderate floods may not be economically justifiable. However, multi-
purpose projects could be planned to prévide for flood control also. The works carried out
by the Damodar Valley Corporatién in the Damodar river basin and the various bepefits
conferred by them, are the result of such planning where the primary aim was fiood control.

7.6.2. Droug’hts

A drought occurs when there is a shortage of water by comparison w:th the demand for it.
There may not be enough water in lakes, reservoirs, or streams, or precipitation ay be
~deficient. Agricultural, hydrological, and metrological droughts are usuaily distinguished. -



These thrce 1ypes arc significantly 1nterrelated although in extreme, these may be indepen-
dent of one another. Analogous to flooding, the problem of drought is defined by its areal
extent, duration, severity, and the onset of the mext drought. From a hydrological
~ perspective, low discharge (defined over a period) and its frequency of occurrence, duration
of this low -discharge and velume of low flow, as well as their frequencies, and the
probability of occurrence of the next drought are useful to design drought-mitigation
projects. A similar type of information is needed for rainfall in case of meteorological
drought and for soil moisture in case of agricultural drought, = Construction of water .
impoundments, groundwater pumpage, interbasin transfer, water conservation and even -
augmentation of atmospheric precipitation through cloud seeding are some of the ways to
mitigate droughts. However, droughts are known to occur over large areas, even as large
as continents, and the effectiveness of mitigation measures is only limited,

.The problems posed by drought vary from area to area, depending on the amount of rainfall
and its variability, and also the extent to which irrigation has been developed. Assuming that
the districts which receive less than 75 cm of rainfall per annum are lable to drought, there
are 77 such districts in India, which account for about 34 per cent of the net sown area.
Excluding such of these districts as have developed irrigation on the adequate scale, there -
still remain 50 districts, accounting for one-fourth of the cultivated area in the country,'
which could be considered as vulnerable to dmught There are in addition, another 22
districts in Maharashtra, Gujarat, Madhya Pradesh, Karnataka, Rajasthan and Uttar Pradesh,
-accounting for nine per cent of the cultivated area of the country, which get between 75 cm
to 85 cm of rain. This rainfall is of doubtfully efficacy and the districts have very little '
irrigation. They could also, therefore, be considercd vulnerable to drought. However, the
areas which suffer from chronic dronght are only a part of the total area affected by drought.
The chronic areas are confined 10 west Rajasthan, particularly to the districts of Jaisalmer,
Barmer, Jodhpur and Bikaner, and Kutch in Gujarat.

The problem of drought has also a socio-economic dimension. There have been glaring
disparitics in income.and living standards hetween the dry and drought areas on the one.
hand, and the irrigated and high rainfall areas on the other. Providing irrigation to the
maximum extent possible is the major step in relieving the drought affected areas from
scarcity conditions. A recent example is that of the Ganga canal in Rajasthan which
transformed parts of Ganganagar, one of the- mtensely arid chsmcts in the State, into a
prosperous agrmu]tural tract.

Unfortunately most of the drought affected areas have only limited sources of water which -
could be harnessed for irrigation. In these areas, transportation of water from other basins
arg exploitation of ground water to the extent possible, may provide some answer to the
problem of drought. The development of suitable techniques to conserve mmsture would
also be of great value, :

Check Your Progress-3 & 4
'What are the reasons for the occurence of floods.
What is. the meant by drought.

Note: (a) Write the answers m the space provided below, .

(b) Compare your answers with the those given at the end of thi_s unit.
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7.7. TANKS AND LAKES

The surface water mainly consists of the water in rivers and lakes. A tank is formed on its

upsiream of 'qmall earthen bunds (earth dam), which is generally less than 12 m height. - 3

Tanks are very common through out the country. It provides irrigation facilities. to small
arcas very economlcally as high investment is not required in the construction of tanks.
The tanks also serve the drmkmg water needs of rural areas (More details are given in
Chapter 8). :

Lakes may -be defined as wide places in rivers. There is a great variation in lake
characteristics and geologic condition. that resulted in lake formation. The earthen land areas
are dotted with hundreds of thousands of lakes. This is essentially true of many small lakes
impounded by the river channels, The importance of lakes lie in their ability to store water, -
allowing the rivers to flow during periods of low precipitation. Lakes also regulate the flow
pattern of rivers. Lakes are not common in India, whereas tivers are more common, Lakes
of the 3 continents - North America, Africa and Asia - amount approximately 75% of $e
‘world’s fresh water supplies of lakes of other continents - Europe, South America and
‘Australia amount for about 22.5% of the total. Thus the remaining less than 25% of the total
fresh water fills the hundreds of thousands of rivers and snlaller lakes found throughout the
worlgl, : :

Asia’s largest 1ake is located in Russia i.e., Lake Baikal, which is supposed to be the deepest
Iake in the world contains about 21% of the world’s fresh water. Lakes are formed in many
ways, glaciers by scouring depressions and depositing debris that blocks water drainage.
Thousands of lakes present in parts of Northern Asia, Europe and North America are of -
glacial origin. Some lakes are trapped remnants of prehistoric seas and oceans. Notable
among these is the Caspian lake. Craters of extinct volcanoes occasionally are lake sites.
Lakes may form in depressions caused by faulting or fracturing of earths surface. ’

7.8. CASE STUDY OF A TYPICAL DAM (NAGARJUNA SAGAR DAM)

The multipurpose Nagarjuna Sagar Dam is located across Krishna River, near Nandi Konda
village in Nalgonda District of Andhra Pradesh. It is named after Buddhist Saint, Acharya
Nagarjuna, who lived at the spot about 2000 years ago to fulfill a mission, '

This dam irrigates in Guntur, Kurnool, Nalgonda, Kahmmam and Krishna Districts. Its
irrigation potential is about 35 lakh acres of land, electrical potential is 1 lakh kilowait hours
of firm power (guaranteed power generation) and 4.6 lakh kilowatt hours of seasonal power.

7.8.1. Sallent Features of the Dam

The river gorge is Bocked by masonry dam 409" high above the deepest foundation level
4756' long. The full reservoir level is +590 -t sbove mean sea level (M.S.L.). The most
unique feature of this dam is adoption of stone 'm'as'onry for its construction, deviating from
the traditional concrete, the use of stone has resulted in a large saving and had created huge
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employment potential for large labour force. Hence, Nagarjuna Sagar Project ranks the first
in the man power utilisation among the modern gigantic projects of its own kind in the
world. It was designed and executed entirely by Indian Engineers. On the either side of the
masonry dam, earth dams have been constructed for length of about 2 miles, the maximum
height being 83'. The spillway crest has been installed with 26 radial gates each. of size
45'x44', Other component works of this mighty dam include 8 penstock pipes on the left
side, 3 power sluices and a diversion-cum-irrigation tunnel. Two canals offtake on either -
. side of the dam for irrigation. The expenditure on the project was of the order of
Rs. 80 crores. The crest level of the dami is +605 ft and the crest level of the spilway is +546
ft. Various details .of the dam are given below;

1. Location: Lat=16" 34' North, Long. 71° 19" East, 1 mile downstream of Nandikonda
village Miryalguda Taluk, Nalgonda District, 90 miles from Hyderabad.

2, States covered: Andhra Pradesh

3. . Hydrology

- da. Water-shed area at dam site (Sq.miles) _ | _ 83,087
b Maximum flood discharge (observed) (cumecs) 11.71 lakhs
4, Reservoir
a. Full Reservoir level ' . +590'.0
b. Maximum water level (fl.) ' _ ' _ : +594'.0°
c. Gross storage capacity (m.a. ft) o X v
" d, Net (live) storage capacity (m.a.ff) - 5.51
"e. No. of villages submerged o ' 57
 f. Population displaced (families) ) _ - 4,824
5. Masonty. dam :
~a Total length (f) o o 4756
b. Spillway length (ft) A Gl o . _ 1545
¢. Non-overflow length including power dam (Il) _ . 3211
d. Helght of dam (maximum} (ft) _ : o 409
e. Base width (méximum) {1ty o 320
f. Top width (1) | - 28
g. Top level (ft) o : . 4605
h, Top of crest in spillway {ft) - ' . ' +546
. 1. Chute sluices 2 no 10'x25' provided in blocks 25 and L
51 with sill Ievel elevation (ft) : - +450"
j- 8 No. of 16' diameter penstocks provided | ‘ : _
one in each in blocks 16 to 23 wnh central line at elevation - #4500
k. 3 No. power sluices 15" x 38' prov1ded (two in block 71 _
and one in block T) with still level at elevation +479,'.0' '
1. Radial Cr'est Gates 26 No. 45'x44', with crest'elevation ' +546'.0 |
m. Thickness of spillway piers +15'

-n. Nine No. sluices 10’x15" are provided. for _
' nght canal head regulator with still at elevation +489'.0
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6. Quantities at Work )
'a. Excavation for foundauon : o +42.07 m cft

b. Volume of masonry and concrete : ' 198 m cft
‘c. Quantity of cement _ ' ‘About 11 lakh tons -
d. Quantlty of ‘steel About 60,000 tons
7. Earth dams | o
a. Length of Left Earth Dam o 8400 fit
h. Length of Right Earth Dam T : '2,800 ft
- ¢ Maximum height above foundation level _ ; 85 ft
d. Top width S 30 ft
¢ Top level ' ' o o 510
f. Excavation of foundation _ : 92 mcft
g. Earthwork for embankment . ' - 88 micft
8. Imgatlon-cum Diversion Tunnel (Horse—shoc in Section) - o
a. Length : 2,590 ft
'b. Diameter : y S o 27 &

9, Power Plant _
a, Left side 8 No. of penstocks 16 ft diameter to develop -~ 3 Jakh kw

b. Right side - 3 power sluices. of size 15" x 38 fo develop 0.6 lakh kw
' 10 Man-Power : ' | . 50,000

7.8. 2 Organisation

In the carlier years of comtruchon a Control Board was the overall nmhargc of. the
Nagarjuna Sagar Project including technical, financial and administrative aspects. The
project was then located in the Andhra Pradesh and the Hyderabad states.. After the
reorganisation of states, the project came entirely in Andhra Pradesh State. The State.
Government assumed its full responsibility w.c.f. 1.8.1959, ‘The Control Board becomes an
advisory Body to the State Government, whose advice is accepted as a matter of convention.

The programme of construction 'of dam and canals was so adjusted that partial benefits
started accruing even from 1967. The reservoir.was able to deliver water to first crop of
Krishna delta in time for ~ raising substantial acreage in 2nd crop. Letting out waters in the
two canals was 1naugurated by Smt. Indira Gandhi, the then Prime Minister of India, on

4.8.1967.

7.8. 3 Rehabilitation

The man-made lake of Nagarjuna Sagar fully submerged lands of 52 vﬂlages and partially
submerged that of 5 villages,

Abcut 4 900 famihcs were d1splac,ed and rehabﬂtta.ted in 24 rehabmtdtion centres. - Good

uprooted

7.8.4. Nagarjunakonda Excavations
As the Nagarjuna.'Sagar reservoir was to completely submerge the famous relics of
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Nagarjuna Konda, which was the seat of Ikshwaku Kings and one of the principal centers
of Mahayana System of Buddhism, the whole area was excavated by the Archaeological
Department of the Government of India. The more lmporta.nt of the relics were located in
~a museum constructed for the purpose, on ‘the top of an adjoining hill. Practically, ail the
relics had been unearthed and shifted to the museum. - Expenditure to the extent of 12 lakh
rupecs was debited to the Proj ect and the balance was met by the archacological department. -

7.9. FUTURE STRATEGIES

 The water potential of India has been studied indepth, after ascertaining the amount of water
present, the management of the same should be done, so as to ensure optnnal unhsatlon of
walcr.

The water resources projects should be undertaken as a part of regional development policy,
in the context of which they have to be planned as part of it complex, large scale multi
objective systems interlinked with energy as well as to meet the various demands of water
not only for effective use but alsp in the context of optimal utility. The operating policies
of the project should be decided from time to time based on the availability and the water
requirements for irrigation, industrial water supply, drinking water needs, power generation
*and flood control. The system architecture and configuration has to be determined well in
advance so that based upon the demands, after ascertaining the ;:round watcr resources, the
surface and, sub-surface water can be used conjunctively.

The objectwes of development of the preject should be clubbed with lhe engineering accept
~ so that maximum benefit is derived from a unit of water. The objectives should be 1o
increase the Duty (irrigating capacity of unit of water) and to bring large areas of barren land
into irrigation. To explore the poq31b11mes of storage of flood waters and 1o adopt drought’
mitigation measvres.

A scientific approach involving systems engiheering should be deveioped for uuhsmg the
water. The Warabandi system of distribution of water in the command area of the canals
should be adopted to ensure equitable distribution oI waler irrespective of the reach of the
farmer. :

7.10. SUMMARY

All the aspects of water including its occurrence, movement and circulation has been studied
through the description of the Hydrologic Cycle. The distribution of rainfall in India with
reference to the occurrence and the monsoon patterns has been described in detail. A study
of droughts and floods, the places of their occurrence has been dealt. A case study of typical
project has been give'n and the strategies for optimal utilisation of water have been discussed.

7.11. CHECK YOUR PROGRESS : MODEL ANSWERS

1. The three parts' of the Earths system are atmosphere, hydrosphere and lithosphere,

2. Khagra and.Cherrapunji are the driest and weulest places on the Earth respectively.

3. Floods occur when the lakes, reservoirs or channels are unable to contain the amount
-of water they receive, They also occur when the areas are not having adequale
drainage to drain excess precipitation,




4, Drought is nothing but the shortage of water when compared with its demands.
During drought, there may not be enough water in lakes, resetvoirs or streams and
precipitation will also be less.

7.12. MODEL EXAMINATION QUESTIONS

1. Answer the following questions in about 30 lines each.

1. Write briefly about the rainfall distribution jn India and the variation of the same with
the monsoons.

2. Discuss the importance and availability of surface and groundwater.

1. Answer the following questibns in 10 lines each.
Describe the waler cycles.
Distinguish betwecn droughts and floods

What sirategies do you suggest to improve the utility of water?

oW

Ditferentiate between tanks and lakes.

Prof. K Megh Raj
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UNIT-8 : IRRIGATION -

Cnntents _ o ' ' ' : ;

8.1. Objectives
8.2. Infroduction
8.3, Viilage Tanks ,
8.4. Major, Medium and Minor Irrigation Projects
- 841, Major Irrigation Projects
8.4.2. Medium Irrigation Projects
8.4.3. Minor Irrigalion Projects
8.5. Water managemeﬁt and Distribution
8.5.1. Objectives of Watcr'Management and Distribution Through Integrated and
Conjunctive Use . "
8.572. Problems of Irrigation Water Management
8.6. Scientific Management of Water Resources
8.6.1. Obijectives of Scientific Water Management
8.6.2. Suggested Ways of Scientific Management
8.7. Water Budgeting I
8.8, Summary
8.9, Check Your Progress : Model Answers.
8.10. Model Examination Questions

8.1. OBJECTIVES

After going through this unit you will be able to:

§ explain the nfility of village tanks,

description of major, medium and minor irrigation projects,

list out the problems of water management and

describe the economic utilisation of available water (hrough scientiiic management of
water reseurces.

8.2. INTRODUCTION

Irrigation in India has been practiced from pre-historic times. The usage of thousands of
small and large tanks for irrigation throughout tl"le"'coul}try is a common practice. The
development of small irrigation works were undertaken during the British ruie from 1320 -
1947 and many Irrigation canals were developed including the Nizam Sagar Project in
Andhra Pradesh, After independence the five year plans were drawn from 1951 (i.e., 1951-
56, 1956-61, 1961-66, 1969-74 and 1974-1979) todate, a fotal number of 537 schemes were
drawn under Major and Medium Irrigation schemes, out of which several projects have been
successfully completed. Later during the Sixth Five Year Plan (1980-85) ’_basin—WiSe
planning and several scieatific techniques of water distribution were taken up. The
assessment and availability of water that is both surface and sub-surface bas been discussed.
The reasons for difficulty in utilising the created Irrigation potential are being given, so that
the necessary scientific management techniques can be used for conservation, distribution
and avgmentation of water resources. L '




8.3. VILLAGE TANKS

Therc is, thus, no technical difference between a ‘reservoir’ and a ‘tank’, except that a large-
sized tank will be termed as a reservoir. Morcover, a reservoir will generally be formed by
dams of any material (such as masonry dam, concrete dam, or earth dam, etc); whercas a
tank is generally said to be formed by earth dams only (or strictly speaking by earthen
bunds). Thesc earthen bunds, spanning across the streams, are called tank bunds or tank
bands. )

Most of the existing tanks of South India possess a maximum depth of 4.5 m, while a few
are as deep as 7.5 10 9 m, and only a few exceptional ones exceed 11 m in depth. When
the depth of the tank exceeds 12 m or so, the tank s generally referred to as a reservoir,

Like all earth dams, tank bunds are generally provided with sluices or outlets for discharging
water from the tank for jrrigation or other purposes. These tank shuices may be pipes or
rectangular or arched openings passing near the base of the bund and throu gh the body of
the bund, and carrying the water into the downstream channel below the bund or transporling
at distances where required, through pipes or canals. Sometimcs, these supply sluices may
not be passed through the body of the bund, and may be carried adjacent to it through some
hill side at onc end of the bund.

Similarly, as in case of all dam reservoir projects, tanks are provided with arrangements for
spill away the excess surplus water that may enter into the tank so as to avoid over-topping
of the tank bund. These surplus cscape arrangements may be in the form of a surplus escape
weir, provided in the body or at one end of the tank bund, or some other arrangement like
a siphon spillway, may be provided as is done in case of earth dam projects. The swrplus
escape welr 1s a masonry weir (compared to an ogee spillway in an earth dam) with its top -
L.e., crest level at equal to Full Tank Levet (RT.L.). When tank is full upto FTL, and extra
water comes in, it is discharged over the surplus escape weir. The length or capacity of this
surplus escape weir will be so designed that water level in the tank does never exceed the
Maximum Water Level (MWL), The top of the tank bund will be kept at a level, so as
o provide a suitable free-board above this MUW.L. Since the surplus cscape weir is a
masonry weir, it will have to be properly connected to the earthen bund by suitably designed
bank connections. '

84. MAJOR, MEDIUM AND MINOR PROJECTS

Irrigation projects arc classified into three categories for administrative convenience, viz,,

i - Major projects,
ii. ‘Medium projects, and
iil. Minor projects.

Schemes estimated 1o cost above Rs. 5 crores are classified as major, those costing above
Rs. 25 lakhs (Rs. 30 lakhs in hilly areas) and upto Rs. 5 crores as medium and those costing
below Rs. 25 lakhs (Rs. 30 lakhs in hitly zreas) as minor, -

~ According to the revised classification in vogue since 1978, projects having a C.C.A.
(Cultivable Commanded Area) of more than 1_0,000 hectares each are classified as major
projects, those having C.C.A. between 2,000 hectares and 10,000 as medinm schemes and
the schemes having C.C.A. of Jess than 2000 ha each are categorised as minor irrigation
schemes, : S ’



































































































































































































































































































































































































































































































