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LAND RESOURCE AND ITS MANAGEMENT
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After going through this unit, you will be in position to:

explain the changing land use pattern over the time and distribution of land;
highlight the pragmatic land reforms for enhancing productivity;

discuss the availability of water resources;

explain the changing scenario of the cropping pattern over the time; and

identify the agro- climatic zones for efficient agricultural planning.

5.1

INTRODUCTION

To meet the increasing demand of food, fibre, fuel for burgeoning human population,
fodder for animals and industrial raw materials for agro-based industries, efficient
management of natural resources such as soil and water will continue to play a pivotal
role in crop production. In 2002-2003 and 2009-10, we have noticed flood as well as
draught situation; in 2005, flood has threatened Gujarat, Madhya Pradesh, Himachal
Pradesh and caused severe damage to life, property, agricultural land and live-stock. We
are losing good agricultural land every year for the expansion of cities/towns and even in
the rural villages for non agricultural purposes. Our land holdings are small and that too
scattered. Water table is gradually going down due to excessive pumping of ground

water. Basic problems of food security poverty, equity and sustainability of resources are

cause of concern for all of us.



5.2 LAND DISTRIBUTION AND UTILISATION

Land is a very vital resource. We should utilize it very judiciously. If we see the land in a
particular region, we find a significant change in its utilization since independence of the
country. We can notice that large agricultural area of towns/cities is put into non
agricultural purposes in an unplanned manner. At Panchayat level, the common property
land area is also utilized for houses due to increasing population. Some of the marginal
land is subject to soil erosion by improper tilling. Land utilization should be done very
judiciously so that the fertility and productivity are maintained to meet the future needs of
the growing population. Size of the holding is being reduced due to partition in the
family. We ought to monitor the change in vital resources for prosperity. Let us analyse

the scenario at national level.

5.2.1 Changes in Land Use Pattern

There is significant change in the land use pattern after independence wherever we see.
Agricultural land use in India from 1950-51 to 2013-14 has been given in Table 5.1.
From perusal of the table it is evident that the area under forest has increased from 40.48
million hectare (m ha) in 1950-51 to 71.83 m ha in 2013-14. This is due to sincere efforts
of the government, non government agencies and people’s participation. Area under non-
agricultural uses is continuously increasing. It has increased from 9.36 million hectare in
1950-51 to 26.91 million hectare in 2013-14. The available data do not indicate, how
much of the prime agricultural land has been taken away for non-agricultural purposes
(urban development, putting up industries, etc.). It is often reported that unplanned
urbanization leads to conversion of prime agricultural land for non-agricultural purposes.
Even we can notice that large agricultural area of towns / cities is put into non-
agricultural purposes in an unplanned manner. The proportions of area under barren and
un-culturable wasteland, land under miscellaneous trees, groves etc., culturable wasteland
and permanent fallow lands decreased significantly from 38.16, 19.83, 22.94 and 17.45
million hectare in 1950-51 to 16.95, 3.19, 12.39 and 10.69 million hectare in 2013-14,
respectively. The net area sown has increased from 118.75 million hectare in 1950-51 to

141.43 million hectare in 2013-14. This was mainly due to extension of cultivation in



Table 5.1: Land use classification in India

(Million hectares)

Classification 1950- | 1960- | 1970- | 1980- | 1990- | 2000- | 2010- |2013-
51 61 71 81 91 01 11 (P) [14 (P)
I. Geographic area 328.73 | 328.73 | 328.73 | 328.73 | 328.73 | 328.73 | 238.73 |328.73
I1. Reporting area for land 284.32 | 298.46 | 303.76 | 304.15 | 304.86 | 305.19 | 307.48 (307.80
utilisation statistics (1 to 5)
1. Forests 4048 | 54.05 | 63.91 | 67.47 | 69.84 | 69.72 | 71.59 |71.83
(14.2) | (18.1) | (21.00 | (22.2) | (22.24) | (22.84) | (23.28) |(23.34)
2. Not available for 4752 | 50.75 | 44.64 | 39.62 | 40.48 | 41.23 | 43.58 |43.86
cultivation (a+b)
(@) Non agricultural uses 9.36 1484 | 16.48 | 19.66 | 21.09 | 23.75 | 26.40 |26.91
(3.3 (5.0 (5.4) (6.4) | (6.92) | (7.78) | (8.59) |(8.74)
(b) Barren and 38.16 | 3591 | 28.16 | 19.96 | 19.39 | 17.48 | 17.18 |16.95
uncultivable land (13.4) | (12.0) | (9.3) (6.6) | (6.36) | (5.73) | (5.59) |(5.51)
3. Other uncultivated land 49.45 | 37.64 | 35.06 | 32.31 | 30.22 | 27.74 | 26.15 |25.83
excluding fallow land
(at+b+c)
(@) Permanent pastures 6.68 1397 | 13.26 | 11.97 | 11.40 10.66 10.30 |10.26
and other grazing land (2.3) (4.7 (4.4) (3.9 | (3.74) | (3.49) | (3.35 [(3.33)
(b) Miscellaneous tree 19.83 4.46 4.30 3.60 3.82 3.44 3.20 | 3.19
crops and groves (7.0) (1.5) 91.4) (1.2) (1.25) | (1.13) | (1.04) |(1.04)
(c) Cultivable wasteland 2294 | 19.21 | 1750 | 16.74 | 15.00 | 13.63 | 12.65 |12.39
(8.1) (6.4) (5.8) (5.5) 4.92 4.47 411 | 4.02
4. Fallow land (a+b) 28.12 | 22.82 | 19.88 | 24.75 | 23.37 | 25.04 | 24.60 |24.85
(a) Fallow land other 17.44 | 11.18 | 8.76 9.92 9.66 10.27 | 10.32 |10.69
than current fallow (6.1) (3.8) (2.9) (33) | (317) | (3.36) | (3.36) |(3.47)
(b) Current fallow 10.68 | 11.64 | 11.12 | 14.83 | 13.70 | 14.78 | 14.28 |14.15
(3.8) (3.9) (3.5) (4.9 | (449) | (4.84) | (4.64) [(4.60)
5. Net area sown 118.75 | 133.20 | 140.86 | 140.29 | 142.87 | 141.34 | 141.56 (141.43
(41.8) | (44.6) | (46.3) | (46.0) | 46.86 | 46.31 | 46.04 |45.95
6. Area sown more than 13.15 | 19.57 | 24.93 | 34.63 | 42.87 | 44.00 | 56.00 |59.43
once
7. Gross cropped area 131.89 | 152.77 | 165.79 | 172.63 | 185.74 | 185.34 | 197.56 (200.86
(5+6)
8. Cropping intensity* 111.07 | 114.69 | 117.70 | 123.05 | 130.01 | 131.13 | 139.56 (142.02
I1l. Net irrigated area 20.85 | 24.66 | 31.10 | 38.72 | 48.02 | 55.20 | 63.66 |68.10
IV. Gross irrigated area 2256 | 27.98 | 38.20 | 49.78 | 63.20 | 76.19 | 88.93 |95.77

Source: Directorate of Economics & Statistics, DAC&FW. and Agricultural Statistics at

a Glance

Note: 1: Percentages worked out over Reported Area.

P: Provisional

* Cropping Intensity is percentage of the gross cropped area to the net area sown.

marginal lands including culturable waste and land under miscellaneous trees, groves etc.

During last several decades, nearly 10 million hectares are under permanent fallow.

During the last six decades, cropping intensity has increased from 111 per cent in 1950-

51 to 142 per cent in 2013-14 mainly due to rise in the gross irrigated area from 22.56



million hectare in 1950-51 to 95.77 million hectare in 2013-14 and use of high yielding
crop production technology.

5.2.2 Distribution of Land Holdings

The data for the distribution of operational holdings of the country classified as marginal
(below 1 ha), small (1 to 2 ha), semi-medium (2 to 4 ha), medium (4 to 10 ha) and large
(10 ha and above) have been presented in Tables 5.2 and 5.3.

If we see the actual scenario in villages, the number of holdings is increasing while the
size of the plots/ fields is decreasing. Similar situation is observed, if we analyse critically
the data of Table 5.3. It appears from table that almost 80 per cent of the holdings fall
into marginal and small. The average size of marginal holdings comes to 0.39 ha during
2010-11 (Table 5.2). Number of holdings is bound to increase in future due to further
division. Only 44.6 per cent of the area is cultivated by marginal and small farmers.
However, there is lot of variations amongst the states. For example, in Rajasthan, Punjab,
Haryana, Gujarat, Andhra Pradesh and Karnataka, area operated by medium holdings are
quite significant. Further, these holdings are scattered and not economically viable for
mechanisation and investment in terms of resources for irrigation and other farm inputs.
This calls for suitable land reform measures to enhance farm production and productivity
to match with the international levels.

Table 5.2: Average size of holdings by different size classes

(in ha)

Major size classes Average size of holdings

1970-71 1990-91  2000-01*  2005-06*  2010-11
Marginal (below 1ha) | 0.40 0.39 0.40 0.38 0.39
Small (1 to 2 ha) | 1.44 1.43 1.42 1.38 1.42
Semi-medium (2 to 4 2.81 2.76 2.72 2.68 2.71
ha)
Medium (4 to 10 ha) | 6.08 5.90 5.81 5.74 5.76
Large (10 ha and above) 18.10 17.33 17.12 17.08 17.38
All size classes 2.28 1.57 1.33 1.23 1.15

Source: Department of Agriculture, Cooperation & Farmers Welfare (Agriculture Census
2010-11) and Agricultural Statistics at a Glance
*-Excluding Jharkhand




Table 5.3: Number and area of operational holdings by type of holding

(Number: in 000°, Area: in 000’ ha)

Major size Number Area
classes 1985- | 1990-91 | 2000-01* | 2010-11 | 1985-86 1990-91 2000- | 2010-11
86 01*
Marginal 56,147 | 63,389 75408 92826 22,042 24,894 29814 35908
(57.8) (59.4) (62.9) (67.1) (13.4) (15.0) (18.7) (22.05)
Small 17,922 | 20,092 22695 24779 25,708 28,827 32139 35244
(18.4) (18.8) (18.9) (17.9) (15.6) (17.4) (20.2) (22.1)
Semi- 13,252 | 13,923 14021 13896 36,666 38,375 38193 37705
medium (13.6) (13.1) (11.7) (10.0) (22.3) (23.2) (24.0) (23.6)
Medium 7,916 7,580 6577 5875 47,144 44,752 38217 33828
(8.2) (7.1) (5.5) (4.2) (28.6) (27.1) (24.0) (21.2)
Large 1,918 1,654 1230 973 33,002 28,659 21072 16907
(2.0) (1.6) (1.0) (0.7) (20.1) (17.3) (13.2) (10.6)
All size 97,155 | 1,06,637 | 119931 | 138348 | 1,64,562 | 1,65507 | 159436 | 159592
classes (100) (100) (100) (100) (100) (100) (100) (100)

Source: Department of Agriculture, Cooperation & Farmers Welfare (Agriculture Census
2010-11) and Agricultural Statistics at a Glance

*-Excluding Jharkhand

Note: Figures in parentheses indicate percentage share out of total holdings.

5.2.3 Distribution of Land According to Problems

Distribution of land according to the problems such as water erosion, wind erosion, salt
affected and water logged soil are discussed in the following section.

(a) Soil erosion by water: The nature takes 500 to 1000 years to develop 2.5 cm depth of
soil. Agricultural productivity depends largely on the top soil (20 cm), as it serves many
functions (rooting zone for plants, supplies plant nutrients, store and release soil
moisture, etc.). The loss of topsoil resulting in reduced productivity is a most serious
degradation problem. Large scale deforestation, developmental activities such as
construction of road and big dams, mining, very steep slopes and cultivation on fragile
area are reasons for degradation in the Himalaya and Western Ghat. About 119.6 million
hectare is highly prone to soil erosion. In shifting cultivation area of north eastern region,
the Scientists of ICAR Research Complex for North East Hilly Region have elaborate
studies and found that the soil erosion depends on the slope, vegetative covers and the
types of crops grown. First year of shifting cultivation removes soil @ 50 tonnes/ha and
in the second year soil erosion goes as high as 180 tonnes/ha. On an average about 80

tonnes of soil is removed annually due to faulty methods of cultivation on hill slopes. The
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scientists of Central Soil & Water Conservation and Training Institute, Dehradun have
estimated that around 6000 million tonnes of soil is eroded annually. And 29 per cent of
this is permanently lost to the sea, 10 per cent is deposited in reservoirs resulting in
reduction of their storage capacity by 1 to 2 per cent yearly. The remaining 61 per cent of
the eroded soil is transferred from one place to other.

(b) Wind erosion: Wind erosion is a serious problem in the states of Rajasthan, Haryana,
Punjab and Gujarat. It is also prevalent in the coastal areas where sandy soil predominate,
and in the cold desert regions of Leh in extreme north-western India. It covers an area of
about 13.5 million hectare. Removal of natural vegetative cover from excessive grazing
and extension of agriculture to marginal areas are the major human-induced factors
leading to accelerated wind erosion.

(c) Salt affected soils: The ground water table which was several metres deep prior to
introduction of irrigation has been rising due to the introduction of irrigation. When the
ground water table reaches within 2 metres of the surface, it contributes significantly to
evaporation from soil surface and causes soil salinization. Such situation has arisen in
main canal areas in Punjab, Haryana and UP. Even the ground water is saline which is
not fit for irrigation. It covers an area of about 8.5 million hectare, which is spread in the
states of U.P., Haryana, Punjab, Maharashtra, Karnataka and other States as critically
evaluated at Central Soil Salinity Research Institute, Karnal in 1996.

(d) Water logging, ravine lands, shifting cultivation and others: Areas affected by
water logging, ravine lands and shifting cultivation are 6.0 million hectare, 4.0 million
hectare and 3.0 million hectare, respectively. Disposal of industrial affluent have
converted good agricultural land into waste land.

Check Your Progress 1

1) Mention the extent of increase in net area sown from 1950-51 to 1999-2000.



2) What is the total annual soil loss and to what extent it is transported to the sea?

3) What per cent of land holdings do belong to marginal and small categories?

5.3 LAND REFORMS

Small and marginal holdings accounted for only 44 per cent of operational area. Further,
these holdings are scattered and not economically viable for mechanisation and
investment in terms of resources for irrigation and other farm inputs. This calls for
suitable land reform measures to enhance farm production and productivity to match with
the international standard. There is a growing realisation among the small and marginal
farmers that with the development of market forces in villages and rising farming costs,
the present mode of production will not stay for ever. It is imperative now to enact policy
to encourage investment in agriculture for resource development, so that the productivity

can be maintained at high level.

5.3.1 Historical Background

The need for radical changes in land tenancy system as existed in the beginning of the
century was accepted by the Indian National Congress long before independence. In
November 1945, the National Planning Committee passed the following resolution on
land reform and cultivation “Cultivation of land should be organised in complete
collectives, wherever feasible, e.g. on cultivable wastelands, and other lands acquired by
the State. Other forms of cooperative farming should be encouraged elsewhere. This

cooperative farming should include cultivation of land and all other branches of



agricultural work. In such co-operatives, private ownership of land will continue, but

working of such land shall be in common: and the distribution of produce will be

regulated in accordance with the duly weighted contribution made by each member in

respect of land, labour and tools, implements and cattle required for cultivation. During

the transition, the co-operative organisation of farming may also take the form of

restricted cooperation of specific functions e.g. credit, marketing, purchase of seeds etc.”

Agrarian Reform Committee submitted a comprehensive report by the middle of 1949

covering almost all major issues relating to land reforms. The main recommendations are

as follows:

The main principle which should govern the agrarian policy of country are: (a) the
agrarian economy should provide an opportunity for development of farmer’s
personality ; (b) there should be no scope for exploitation of one class by another;
(c) there should be maximum efficiency of production; and (d) the scheme of
reforms should be within the realm of practicability.

There cannot be any lasting improvement in agricultural production and
efficiency without comprehensive reforms in the country land system. All
intermediaries between the State and the tiller should be eliminated.

Even after the abolition of Zamidari system, there would remain a large element
of non-cultivating interest in land. In the agrarian economy of India there is no
place for intermediaries and the land must belong to the tiller, subject to certain
conditions.

Subletting of land should be prohibited except in case of widows, minors and
other disabled persons.

Only those who put a minimum amount of physical labour and participate in
actual agricultural operation would be deemed to cultivate personally.

A differentiated approach has to be developed towards land holdings on the basis
of size of holdings.

A single integrated machinery with regional units composed of different
elements-officials, experts and representative of people—as necessary to impart a

functional character to land administration.

On the size of holding the committee evolved the concept of three types of holdings, viz.



(a) economic holding, (b) basic holding, and (c) optimum holding. Economic holding
would be holding which affords a reasonable standard of living to the cultivator and
provides full employment to a family of normal size and at least a pair of bullocks. The
basic holding is smaller than the economic holding but larger than those holding which
are probably uneconomic from the point of efficiency of agricultural operation. The
committee recommended that the size of an optimum holding should be three times the
size of an economic holding.

Regarding the pattern of agrarian society in India, the committee favoured individual
peasant farming to constitute the general pattern of socio-economic structure of Indian
agrarian society. Small holdings should be brought under co-operative joint farming.
Collective farming was also considered by the committee to be suitable essentially for the
development of reclaimed waste, on which landless labourers could be settled.

Practical experience has, however, shown that joint farming, even in respect of farmers
with uneconomic holdings, may not be suitable to the temperament of the Indian
cultivator. The solution seems to lie in giving an additional capital base to such farmers
as advocated in the Integrated Rural Development concept. This holds good even in

respect of landless agricultural labourers.

5.3.2 Progress of Land Reforms

Emphasis had been laid on the need of land reforms from beginning of the First Five
Year Plan. It had been decided that village Panchayats should play an important role in
correcting the land records. Cultivation of village wasteland was also to be the
responsibility of village Panchayats. However, it is noticed that wasteland /common
property land has been occupied for housing due to increasing population. Land reform
measures found a place in the Second Five Year Plan which held that land reforms would
provide social, economic and institutional framework for agricultural development. The
Fourth Five Year Plan reviewed the land reforms and acknowledged that there were
many gaps between objectives and legislation and between their laws and their
implementation. The Plan noted that there had been leasing of land on a considerable
scale, often unwritten even in areas where intermediary tenures did not exist, and

subleasing in areas where such tenures existed. The progress made in conferring
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ownership to the tenants had been to the tune of 16 per cent and, tenants and share
croppers with insecure tenure were estimated to be 82 per cent of the total number of
tenants.

From the point of view of tenancy law, various regions of the country can be grouped
into five categories.

The states like Kerala and Jammu & Kashmir have legally banned leasing out of
agricultural land without any exception.

Telangana area of AP, Karnataka, Himachal Pradesh, Madhya Pradesh and Uttar Pradesh
have legally prohibited leasing out of agricultural land, except by certain disabled
categories like widows, minors, armed personnel etc.

The states of Punjab, Haryana, Gujarat, Maharashtra and Assam have not banned leasing,
but the tenant acquires a right to purchase the leased land from the owner within a
specific period of creation of tenancy

In area other than Telangana of AP, Orissa, Rajasthan, Tamil Nadu and West Bengal,
there are no restrictions on land leasing although in West Bengal, only share cropping
leases are permitted.

In the scheduled tribe areas of AP, Bihar, Orissa, MP, and Maharashtra , transfer of tribal
land to non-tribal even on lease can be permitted only by a competent Government
authority. In AP, Bihar, Karnataka, MP, UP, Haryana, Punjab, Rajasthan and Tamil
Nadu, the sharecroppers are not explicitly recognised as tenants.

5.3.3 Operation Barga and Agricultural Development

In West Bengal, the Government (under President’s rule) amended the West Bengal Land
Reform Act of 1955. The amended Act made the Bargadar’s right to cultivation
hereditary and raised his share to 75 per cent of gross produce if he supplied all the inputs
and 50 per cent if all inputs except labour were supplied by the landowner. In 1978 the
left front Government, launched a special campaign to record the name of sharecroppers
which is widely known as ‘Operation Barga’. This was done by the revenue department
and Panchayat and effort was made to take the help of Commercial Banks and
Cooperatives for providing institutional credit facilities to the sharecroppers and

beneficiaries of ceiling surplus land. This operation led to the recording of nearly 15 lakh
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share croppers covering about 11 lakh acres of land.
‘Operation Barga’ helped in raising the yields and social status of share croppers.
However, it would be erroneous to attribute the recent growth in agriculture in West
Bengal to ‘Operation Barga’ only. Adoption of improved seeds, use of chemical
fertilizers, and installation of deep and shallow tube wells were responsible for rice
revolution in the state.
There is a growing realisation amongst the small and marginal farmers that with the
development of market forces in villages and rising farming costs ,the present mode of
production will not stay for ever as reported by secretary, CPM-controlled Pradeshik
Krishak Sabha (Times of India 26th June, 2005 ).The farmer tillers are often finding it
more remunerative to work in a brick-kiln, buy a cycle van or set up a small grocery shop
than to tied to a tiny plot of land where productivity is falling and cultivation costs
increasing. Some share croppers are selling to the land owners their right to till and move
away.
It is imperative now to enact policy keeping the interest of land owners, to encourage
investment in agriculture for resource development so that the productivity can be
maintained at high level.
The objective of land reforms is to confer ownership of land rights to the landless, and
give security of landholdings to marginal and small farmers.
Land redistribution can also have other positive impacts:

« It can decrease the cutting down and burning of forests for cultivating land.

o It can strengthen people’s livelihoods and prevent migration.

o It creates an opportunity for economic growth, and reduces poverty.

« It can pave the way for political participation at the grassroots level.
Article 39 of the Indian Constitution stipulates that states direct policies to ensure that all
citizens have the right to adequate means of livelihood, and that all community resources
be distributed so as to serve the common goal. Land reform is carried out under this

directive.
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To realise this directive and fulfil various promises made during the freedom struggle and
after Independence, the following has been done at the central government level.

e The Constitution has been amended 13 times to remove legal obstacles to land
reform.

e The right to property was deleted from the list of fundamental rights.

o Every Five-Year Plan has emphasised the need for land reform, and incorporated
policy guidelines to ensure the same.

e Land being a ‘state’ subject, state governments were directed to introduce
agricultural land ceiling acts, limit the size of landholdings, and redistribute
excess land among landless and marginal farmers.

West Bengal was the first state to impose a ceiling on agricultural landholdings, by
enacting the West Bengal Land Reforms Act, 1955. Other states too introduced land
ceiling acts. In 1974-75, ceiling limits were further brought down in the face of an acute
food crisis. Over 270 laws related to land reforms have so far been enacted in all the
states.

Three major types of land reform have been enacted after Independence in India:

« The abolition of intermediaries.

e Regulation of the size of holdings through the imposition of ceilings on
landholdings and redistribution or through land consolidation.

o Settlement and regulation of tenancy.

5.3.4 Abolition of Intermediaries

In the pre-independence period a large part of agricultural land was held by
intermediaries under the Zamidari, Mahalwari and Rytwari systems. Tenant farmers who
tilled this land were burdened by high rents and other forms of exploitation.

Legislation pertaining to the abolition of intermediaries began in the 1950s, with the Uttar
Pradesh Abolition of Zamindari Act. By 1972, all states had passed laws to abolish
intermediaries. The common principles were: (1) not to have any intermediary between
the state and the cultivator, and (2) payment of compensation to the owner.

As a result of these enactments, 20 million cultivators became owners of the land they

tilled, and nearly 57.7 lakh hectares got redistributed.
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But the abolition of intermediaries failed to bring about significant changes in terms of
reducing inequalities in landholdings, or improving the plight of sub-tenants,
sharecroppers and agricultural labourers who did not have occupancy rights. Large and
powerful Zamindars were well compensated for their land, and acquired even more clout.
These large landholders strove to stall future reforms such as landholding ceilings and

surplus land redistribution.

5.3.5 Regulation of Land Holding Size

By 1961-62, all states had passed laws enforcing ceilings on landholdings. The ceilings
specified differed from state to state, on categories of land, and crop to crop. For
example, Uttar Pradesh and West Bengal have ceilings of 40 acres and 25 acres for
existing holdings, but 121 acres and 25 acres on future acquisitions. In Punjab, it ranges
from 27 acres to 100 acres, in Rajasthan, 22 acres to 236 acres, and in Madhya Pradesh
25 acres to 75 acres.

The land owning unit also varies. In some states it is the family, while in others it is an
individual landholder.

New policies introduced in 1971 tried to bring about uniformity, specifying the unit of
holding for a family of five, and capping the ceiling at 28 acres of wet land and 54 acres
of non-irrigated land. The policies also reduced exemptions for ceilings on landholdings.
Regulation of size of holdings through the imposition of ceilings and the distribution of
land thus declared surplus, initially had a low impact due to generous ceiling limits as
well as poor implementation of the law. Large landholders took advantage of loopholes in
the law and lack of efficient land record systems to under-report holdings and transfer
land to fictitious and Benami holders.

However, land ceiling legislation has helped check the growth of large holdings. Some
states have achieved better results from such reforms, notably West Bengal, Jammu and
Kashmir and Assam. Likewise, reforms in land consolidation have had a better impact in
states like Uttar Pradesh, where agro-ecological conditions are conducive and the

government has given a helping hand.
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5.3.6 Tenancy Reforms
Tenancy reforms were of three kinds:

e Regulation of rent.

e Security of tenure.

e Ownership rights to tenants.
To regulate rent paid by tenant farmers, the first Five-Year Plan laid down guidelines that
rent should not exceed one-fifth to one-fourth of the total produce. All the states enacted
laws broadly on these lines. Range of rent varies from state to state. In Kerala, it ranges
between one-fourth and one-third of total produce, while in Tamil Nadu it varies from
one-third to 40 per cent; in Andhra Pradesh it is one-fourth for irrigated land.
On security of tenure, state governments passed laws that aimed to:

« Prevent the unlawful eviction of tenants.

e Allow resumption of land by the owner only for personal cultivation.

o Ensure that tenants are assured the prescribed minimum area, in the event of

eviction.

The laws apply differently in different states. In most places, tenancy reforms have been
counter-productive, for the following reasons:

« Sharecroppers who form the bulk of tenant cultivators have been excluded.

« Eviction of tenants continues under several pretexts.

e Tenancy has been concealed or shortened.

« Tenants get rotated, eroding the security of their tenure.

o Resumption rights for owner-cultivators have been misused in order to grab land.

o Fair rents are not uniform and not implemented in various states.

e Many tenants could not get ownership rights due to their inability to pay large

amount of compensation.

It is only in West Bengal, to some extent Vidarbha in Maharashtra and some parts of
Tamil Nadu that tenancies have been registered and secured. West Bengal’s tenancy
reforms introduced in 1977, popularly known as ‘Operation Barga’, were successful
because of the joint efforts of the government, Panchayati Raj institutions and activists.
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5.3.7 Consolidation of Land Holdings

Land holdings in most parts of the country are small and fragmented. It is difficult to
introduce improved farm practices on such holdings with no scope for levelling of land,
expansion in irrigation, development of independent approach roads, mechanisation of
operations, etc. Wherever land holdings have been consolidated, such as in Punjab,
Haryana, Western UP, it helped the farmers to get canal irrigation, install individual tube
wells and pumpsets, mechanise operations, introduce high-yielding varieties and adopt
improved practices. Land consolidation serves as a base for modernisation, and states that
have not consolidated land holdings have very low productivity. Thus, consolidation of

land holdings is a pre-requisite for agricultural growth and development.

5.3.8 Irrigation and Fertilizer

For reaping the benefits of land reforms, it was imperative to improve the productivity
per unit area. Water and fertilizers are two main components for improving the
productivity per unit area. Government efforts are focused to enhance the area under
irrigation through various sources such as canal, tank, wells and ponds. As a result the net
irrigated area increased from 20.85 million hectare during 1950-51 to 68.10 million
hectare during 2013-14 as per Agricultural Statistics at Glance 2016, Ministry of
Agriculture, Government of India.

Fertilizer is one of the important inputs for enhancing productivity per unit area. Its
domestic production was only 289000 metric tones during 1950-51 which was increased
to 17.8 million tonnes during 2015-16 due to the prudent policy of the Government of
India. The consumption of fertilizer has gone up to 130.66 kg/ha during 2015-16.
Judicious applications of chemical fertilizer in conjunction with organic manure have

been found beneficial for sustained productivity.

5.3.9 Passbooks for the Farmers

Some of the state governments through revenue department have issued passbooks
containing details of lands and other assets possessed by each individual and nature of his
rights. It will be easy to identify who owns what, how much and where in respect of

landed property. It becomes easy for the marginal and small farmer to get his credit
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requirements from the co-operative society, commercial banks or regional rural banks
and it is safer for the financing institutions to prepare loan limits and to sanction loans
from time to time. Till 31st March 2016, 1504.61 lakh Kishan credit cards were issued by
co-operative banks, regional rural banks and commercial banks.

Check Your Progress 2
1) When did the Agrarian Reform Committee submit the comprehensive report?

2) When did the West Bengal Government amend the land reform act?
3) Write the salient features of ‘Operation Barga’.

54  WATER RESOURCES

Water is the most critical input for agricultural productivity and efficient water use is
pivotal for the development of sustainable agriculture. There is a growing awareness
about the scarcity of water under conditions of increasing water demand from agriculture,
domestic and industrial sectors. Share of water use other than for agriculture was only 13
per cent in 1985, which is likely to become 27 per cent by 2025. Such a fast growth of
water need in the face of emerging supply constraints is likely to result in a wide supply-

demand gap for irrigation water in near future. Farmers could adopt new technologies for
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raising crops utilizing water from various sources. For example, the number of tube wells
has increased tremendously during last three decades in Punjab. This has resulted in over-
exploitation of ground water in many blocks leading to decline in ground water table up
to two meters in 20 years. Irrigation water must be utilized very judiciously. The
Government of India is providing subsidies for installation of drip/ sprinklers. There is a
growing awareness about the scarcity of water under the conditions of increasing water
demand from agriculture, domestic and industrial sectors. Let us discuss various sources

of water in the country.

5.4.1 Rainfall

The source of all water is precipitation. The annual precipitation including snowfall is
estimated to be 400 million (M) ha meter. The rainfall in country is highly variable,
irregular and undependable, with wide spread variations from 100 mm in Rajasthan to
11000 mm in Cherrapunji in Meghalaya.

Rainfall in India is dependent in differing degrees on the South-West and North-East
monsoons, on shallow cyclonic depressions and disturbances and on violent local storms
which form regions where cool humid winds of sea meet hot dry winds from the land and
occasionally reach cyclonic dimension. Most of the rainfall in India takes place under the
influence of South West monsoon between June to September except in Tamil Nadu
where it is under the influence of North-East monsoon during October and November.
The rainfall in India shows great variations, unequal seasonal and geographical
distribution and the frequent departures from the normal. It generally exceeds 1000 mm
in areas to the East of Longitude 78 degree E. It extends to 2500 mm along almost the
entire West Coast and Western Ghats and over most of Assam and Sub-Himalayan West
Bengal. On the West of the line joining Porbandar to Delhi and thence to Ferozpur the
rainfall diminishes rapidly from 500 mm to less than 150 mm in the extreme west. The
Peninsular has large areas having rainfall less than 600 mm with pockets of even 500

mm.
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5.4.2 Surface Water Resources

India is very fortunate country to have many rivers whose total catchments area is
estimated to be 252.8 million hectare. The Ministry of Water Resources, Government of
India (1996) for efficient water management has divided the whole country into 20 river
basins (Table 5.4) The Resources potential of the country, which occurs as natural run off
in the rivers is about 1869 cubic km. as per the basin wise latest estimates of Central
Water Commission, considering both surface and ground water as one system. Ganga-
Brahmaputra-Meghna system is the major contributor to total water resources potential of
the country. Its share is about 60 percent in total water resources potential of the various
rivers. Due to various constraints of topography, uneven distribution of resource over
space and time, it has been estimated that only about 1122 cubic km. of total potential of
1869 cubic km. can be put to beneficial use. Again about 40 percent of utilisable surface
water resources are presently in Ganga-Brahamaputra-Meghna system. In majority of
river basins, present utilisation is significantly high and is in the range of 50 percent to 95
percent of utilisable surface resources. But in the rivers such as Narmada and Mahanadi
percentage utilisation is quite low. The corresponding values for these basins are 23
percent and 34 percent, respectively.

The National per capita annual availability of water is 1820 cubic meter. The average
availability in Brahmaputra and Barak is as high as 16589 cubic meter. It is as low as
360 cubic meter in Sabarmati basin. Brahmaputra and Barak basin with 7.3 percent of
geographical area and 4.2 percent of population of the country has 31 percent of the
annual water resources. Per capita annual availability for rest of the country excluding
Brahmaputra and Barak basin works out to about 1583 cubic meter. Any situation of
availability of less than 1000 cubic meter per capita is considered by international
agencies as scarcity conditions. Cauvery, Pennar, Sabarmati, East flowing rivers and
West flowing rivers are some of the basins which fall into this category.

The Central Water Commission has estimated that out of total volume of precipitation of
about 400 million hectare meter, 215 million hectare meter is percolated into the soil, 115
million hectare meter goes as surface runoff and the remaining 70 million hectare meter
is immediately evaporated. Out of 215 million hectare meter, 165 million hectare meter is

attributed to soil moisture and 80 million hectare meter is percolated into the aquifer.
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About 45 and 20 million hectare meter of water added from regeneration flow from
ground water and flow, brought from outside India through rivers and streams, making
the quantum of surface flow to about 180 million hectare meter. Out of this about 70
million hectare meter is stored in reservoirs and tanks, 15 million hectare meter for
diversion works and direct pumping and the remaining 92 M ha m goes to sea.
Table 5.4: Basin-wise surface water potential of India

Cubic Km/Year

Sr. Name of the River Basin Average annual
No. availability in
river
Indus (up to Border) 73.31
a) Ganga 525.02
b) Brahmaputra, Barak & Others* 585.60
3 Godavari 110.54
4 Krishna 78.12
5. Cauvery 21.36
6. Pennar 6.32
7 East Flowing Rivers Between Mahanadi & Pennar 22.52
8 East Flowing Rivers Between Pennar and Kanyakumari 16.46
9. Mahanadi 66.88
10. Brahmani & Baitarni 28.48
11. Subernarekha 12.37
12. Sabarmati 3.81
13.  |Mahi 11.02
14.  West Flowing Rivers of Kutch, Sabarmati including Luni 15.10
15. Narmada 45.64
16.  |Tapti 14.88
17.  West Flowing Rivers from Tapti to Tadri 87.41
18.  West Flowing Rivers from Tadri to Kanyakumari 113.53
19.  |Areaof Inland drainage in Rajasthan desert NEG.
20.  Minor River Basins Drainage into Bangladesh & Burma 31.00
Total 1869.35
Note : * Asin Indian Territory

Source: 1. Central Water Commission.

2. Compendium of Environment Statistics, 2001, Central Statistical
Organisation, Ministry of Statistics and Programme Implementation, Govt.
of India.

3. http://wrmin.nic.in/forms/list.aspx?1id=295
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5.4.3 Water Bodies and Storage

Water bodies like tanks, ponds were excavated in India during Ashoka period. Tanks and
ponds were dug not only for the main source of life saving irrigation for crops and also
for ground water recharge. Inland water resources are classified as rivers, canals,
reservoirs, tanks and ponds, beels, oxbows, lakes, derelict water and brackish water,
which covers an area of 7 million hectare excluding rivers and canals. Uttar Pradesh has
the highest total length of rivers and canals of 312000 km, followed by Jammu &
Kashmir and Madhya Pradesh. The total length of navigable waterways in the country is
estimated to be 15,783 km and 83 per cent of this is in 10 important rivers of the country.
Most of the area under tanks and ponds (2.3 million hectare) lies in the southern states of
Andhra Pradesh, Karnataka and Tamil Nadu. The major states like Andhra Pradesh,
Gujarat, Karnataka, Madhya Pradesh, Orissa, Maharashtra, Rajasthan and Uttar Pradesh
account for large areas under reservoirs (total 2.1 million hectare) in the country. Most of
the lakes, beels and derelict water bodies lie in the states of Kerala and Tamil Nadu,
whereas area under brackish water is highest in Orissa, West Bengal and Kerala. Surface
water storage of 17.4 million hectare meter has been created and 20.4 million hectare
meter storage will be available, making a total of 37.8 million hectare meter storage
against a total water resource of 186.9 million hectare meter in the country as reported by
Central Water Commission, Government of India (1996).

5.4.4 Ground Water Resources

Ground water resource is very vital for enhancing agricultural productivity. The total
water resource potential of India, considering surface and ground water as one system, is
estimated at 186.9 million hectare meter. The total replenishable ground-water potentials
considered to be 43.1 million hectare meter per year. After making provision for
drinking, industrial and other purpose (other than irrigation), which is about 15 per cent
of the total potentials, the potential available for irrigation is 36.0 million hectare meter
per year. The level of ground water development remains rather untapped in most of the
river basins except Cambay composite, Cauvery, Indus, Kutch and Saurashtra composite,
Chennai and south Tamil Nadu where the exploitation is more than 50 per cent. It is very
much under- exploited in the river basins of Brahmani, Baitarni (8.45 per cent),

Brahmaputra (3.37 per cent), Mahanadi (6.25 per cent), Meghna (3.04 per cent) and
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Subarnarekha (9.57 per cent.). When the state-wise ground water potential available and
utilization pattern is compared, many of the states are found facing depleting amount of
ground water status, resulting in lowering of ground water table as in Haryana, Punjab,
Tamil Nadu, and Rajasthan. In the high potential-low productivity area in Assam, Bihar,
West Bengal, Andhra Pradesh and the north eastern states the ground water exploitation
is low indicating immense potential for improving agricultural productivity through
systematic ground water exploitation.

The highest potential of ground water is in UP mostly in the Ganga basin, but the level of
its utilization is low (37.67 per cent). The states, having highest development of ground
water are Punjab (94 per cent), Haryana (84 per cent), Tamil Nadu (60.44 per cent) and
Rajasthan (50.63 per cent). Ground water utilization is mostly through individual and co-
operative efforts from institutional finance taken by the farmers through their own efforts.
During 1950 to 1994 the number of dug wells has increased from 3.56 to 10.225 million,
shallow tube-wells from 3000 to 5.04 million and public tube-wells from 2400 to 69423.
This shows that there is ample scope for developing agriculture with available ground
water potential. The government should ensure supply of electricity and diesel in the rural

areas.

5.4.5 Irrigation Potentials and Utilization

India has created an irrigation potential of 85 million hectare against the ultimate
irrigation potential of 139 million hectare. Irrigation schemes are classified as major,
medium and minor depending on their cultivable command areas, which is more than
10,000 hectare, between 2000 to 10,000 hectare and below 2000 hectare, respectively.
The share of major and medium irrigation is higher by 3.2 million hectare as compared to
that of minor irrigation. Ground water schemes contribute more than 72 per cent of the
total ultimate potential through minor irrigation. Uttar Pradesh and Bihar are the two
states along with Madhya Pradesh, Andhra Pradesh and Maharashtra, which accounts for
58 per cent of the total ultimate irrigation potential of major and medium irrigation in the
country. The largest ultimate irrigation potential for minor irrigation (ground water)
exists in UP. The irrigated area by different sources viz canals, tanks, wells, tube wells

and other sources are given in Table 5.5.
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Table 5.5: Distribution of irrigated area according to source of irrigation by size-
classes of operational holdings
(‘000’ hectares)

Size Class Canals Tanks Wells Tubewells | Others | Total
Marginal 4783 912 2262 7818 1060 | 16835
Small 3562 558 2891 6232 1021 | 14263
Semi-medium | 3686 433 3219 6629 1028 | 14995
Medium 3441 259 2728 6001 836 13266
Large 1436 86 817 2485 384 | 5209

Total 16908 2248 11917 29165 4329 | 64567

Source: Department of Agriculture, Cooperation & Farmers Welfare (Agriculture Census
2010-11)

5.4.6 Inter-basin Water Transfer

We find flood in one region and drought in the other region. Due to the monsoonal
climate about 40 million hectare of land in India is prone to floods which cause enormous
loss to life and property every year. During 1953 to 1994, average of 7.56 million hectare
land and 32.03 million people were affected by floods. The flood causes the damage to to
houses, crops and public utilities worth Rs. 982 crores. Water transfer from surplus to
deficit river basins is under active consideration by the water resource planners. National
perspective of water resource development with two broad components, e.g. Peninsular
river development and Himalayan river development has been mooted for interlinking of
rivers. It requires a political will to translate this into reality.

Check Your Progress 3

1)  What is the average total rainfall received in India? Give its distribution.
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2)  Which river basin has the highest ground water utilization?

3) Give the area irrigated by different sources.

5.5 CROPPING PATTERN

If rice occupies more than 50 per cent of the area in a particular region, it is called rice
based cropping pattern. The farmer’s decision on choice of crops and cropping pattern is
governed by several interrelated factors, viz. soil and climate, socio-economic factors,

crop varieties, soil health, pest environment, water resources and government policies.

5.5.1 Major Cropping Pattern
The major cropping patterns followed in different states are given in Table 5.6. Rice-

wheat, rice-rice and rice —fallow are the dominant patterns in different states.

5.5.2 Auvailability of Irrigation Water

A farmer opts for more profitable crops with the availability of water. For example,
maize was important Kharif crop in Punjab, but with the increased availability of water
from canal as well as tube well, the farmers switched over to rice. The cropping intensity
has increased from 111 per cent in 1950-51 to 142 per cent in 2013-14 mainly due to rise
in the gross irrigated area from 22.6 million hectare in 1950-51 to 95.77 million hectare

in 2.013-14and high yielding crop production technology.
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5.5.3 Effect of Government Policy

Regular procurement of rice and wheat at support price announced by the government
encouraged farmers to intensify the area under these crops. Farmers could adopt new
technologies for raising these crops. Government policies have helped farmers to
minimize both production and marketing risks. Thus the cropping pattern has gone in
favour of crops highly responsive to new production technologies and assured price and
market.

Table 5.6: Area under different cropping systems in India

Cropping Pattern Area in million | States
hectare

Rice-Wheat 9.85 West Bengal, UP, Gujarat, Punjab, Haryana,
MP, J & K, HP, Bihar, Maharashtra, Assam

Rice-Rice 5.89 AP, Kerala, Tamil Nadu, Assam, Orissa,
Gurarat, and Karnataka

Rice-Fallow 4.42 Jharkhand, Karnataka, MP, J & K and
Maharashtra

Fallow-Gram 2.40 MP, Rajasthan, Haryana, UP

Fallow- Wheat 2.08 MP, UP

Maize-Wheat 1.86 Punjab, J & K, Himachal, Haryana, Bihar, UP

Pearlmillet-Wheat 2.26 Rajasthan,Haryana, UP, Maharashtra

Soybean-wheat 2.23 MP, Rajasthan, Maharashtra

Soybean-Fallow 1.17 MP, Rajasthan, Maharashtra

Rice- Groundnut 1.02 Tamil Nadu, Maharashtra, AP, Orissa,
Karnataka

Sugarcane/ratoon- 0.97 UP, Haryana, Punjab

Wheat

Cotton-Wheat 1.09 Punjab, Rajasthan, Haryana

Cotton-Fallow 0.90 Gujarat, MP, Maharashtra, Karnataka

Fallow- Sorghum 1.43 Maharashtra, Karnataka

Fallow- Mustard 1.30 MP, Rajasthan, UP, Gujarat

Pearl millet-Mustard 0.94 Rajasthan, Haryana, Gujarat, MP

Rice- Lathyrus 0.95 MP. Bihar

Rice-Vegetables 1.24 Orissa, West Bengal, Gujarat, Maharashtra

5.5.4 Effect of Cropping System on Weed Control

Continuous practice of same crop sequence favours the multiplication of weeds in
alarming proportion. Control of such weeds through herbicides is not only costly but also
not very effective in controlling the weeds population. Farmers are aware of the severity

of Phalaris minor in wheat in rice-wheat system. Damage caused by this weed is
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sometimes more than 50 per cent loss in wheat yield. The population of this weed can
effectively be reduced by change from rice-wheat and rice-potato system to any other
system not involving rice in kharif. Adoption of sugarcane —wheat system in place of
rice-wheat brings down Phalaris minor infestation to almost negligible level which is

otherwise not achieved through herbicide application.

5.5.5 Soil Health

Soil is the basic natural resource which provides anchorage, nutrition and water for the
growth of the crops. The soil nutrient reserves for many critical elements are limited.
These nutrients which are removed with every crop need replenishment for continuously
maintaining productivity of the soil. Green manuring with suitable crops should be
practiced in between two major crops. Legume crops need to be taken in crop sequence

for enriching soil fertility, reducing menace from weed/ pests and diseases

5.5.6 Crop Diversifications

A farmer‘s decision on the land use would be based on comparative advantage rather than
on subsistence needs of the farm household. Therefore we may expect a major shift in
agricultural production from foodgrain to vegetables, fruits, flowers, medicinal plants,
livestock, etc. Cultivation of winter maize needs to be popularized, because its
productivity is more than wheat and it is a feed for livestock, food for the poor and raw
material for industries.

5.5.7 Farming System Approach

A farmer is not only concerned about crop production. He may possess a unit of livestock
(dairy, poultry, piggery, rabbitary, goatary), a fish pond, small orchards vegetable
cultivation, a block of agro-forestry for timber/ fuel wood etc. These units provide a
regular source of income besides organic manure for field crops. If a farmer is producing
maize, this is important ingredients of feed for dairy, poultry, fishery and piggery. This
way a farmer can earn much more by feeding to the live stock rather than selling maize as

such in the market.
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5.6 AGRO-CLIMATIC ZONES

The Planning Commission in 1989 divided the country into 15 broad agro-climatic zones
based on physiography and climate (Table 5.7). It aimed at the reorganisation of the
Indian agricultural economy and attempted to bring integration of plans of the agro-
climatic zones with the state and national plan for development purposes. The final goal
IS to organise agricultural planning for 15 agro-climatic regions so identified and to

Table 5.7: Agro-climatic regions / zones in India

Region States represented

Western Himalayan region HP, J&K, UP

Eastern Himalayan region Arunachal Pradesh, Assam, Manipur, Meghalaya,
Mizoram, Nagaland, Sikkim, Tripura

Lower Gangetic plain region | West Bengal

Middle Gangetic plain region | UP, Bihar

Upper Gangetic plain region | UP

Trans Gangetic plain region | Chandigarh, Delhi, Haryana, Punjab, Rajasthan

Eastern plateau and hills Bihar, MP, Maharashtra, Orissa, West Bengal
region

Central plateau and hills MP, Rajasthan, UP

region

Western plateau and hills MP, Maharashtra

region

Southern plateau and hills AP, Karnataka, Tamilnadu

region

East coast plains and hills Tamilnadu, AP, Pondichery, Orrissa

region

West coast plains and ghat Goa, Karnataka, Kerala, Maharashtra, Tamilnadu
region

Gujarat plains and hills Gujarat, Daman &Diu, Dadra &Nager Haveli
region

Western dry region | Rajasthan

Island region | Andman & Nicobar Islands, Lakshdweep

Source:  Planning Commission (Khanna, 1989) has identified 15 resource
development regions in the country, 14 in the main land and remaining one in
the islands of Bay of Bengal and Arabian Sea.

develop policies for faster agricultural development on regional basis. Unlike earlier

attempts, presently more emphasis has been given on the techno-agro-climatic
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consideration, rather than other social and administrative criteria. Each zone was further
divided into sub-zones on the basis of soil characteristics, topography, and climate and
water resources. The Planning commission has formed Regional Agricultural Planning
Teams to suggest strategies on agricultural development in the 15 agro-climatic zones.
Indian Council of Agricultural Research has further subdivided the 15 zones into 126

agro-climatic zones

Check Your Progress 4

1) Which is the most dominant cropping pattern in India?

2) What do you mean by crop diversification?
3) Do you think that farming system approach is beneficial for the farmers?
4) Mention the agro-climatic zones under which your state is covered?
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5.7 LET US SUM UP

To meet the increasing demand of food, fibre, fuel for burgeoning human population,
fodder for animals and industrial raw materials for agro-based industries, efficient
management of natural resources will continue to play a pivotal role in crop production.
Though we have achieved food security, but it is not stable. Basic problems of food
security, poverty, equity and sustainability of resources are cause of concern for all of us.
We have seen that almost 57 per cent of land is affected by the problems of soil erosion,
depleting ground water resources, small land holding, efficient cropping system are
matter of great concern. Crop diversification and farming system approach are key for
improving farm income and sustainability. If there is a political will, mass public
participation, timely supply of agricultural inputs and their judicious use, adoption of
technologies in a agro-climatic zone basis, we will be not only able to sustain food
security, but to export food in large quantity and increase the standard of living of the

farming community.

5.8 KEY WORDS
Agro-climatic zones  : The agro-climatic zone is a land unit uniform in respect of

physiographic and climate conditions.

Basin . Basin is total catchments unit area from which water drains
through the main river.

Cooperative This is a system of farming in which members of the

Collective farming society carries cultivation on the land either taken on leased
or on a free hold purchased land. Members are paid wages
for their work and a bonus in proportion to wages in case of
net profits. Members of co-operative collective farming
societies do not enjoy any ownership or proprietary right on
land.

Co-operative  joint This is a system of farming in which, land and other

farming resources are pooled together and farming operation is
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performed under the supervision of elected societies.
Dividend or rent is paid to each member as per his holding
size in addition to the wages paid for daily work done.

Cropping intensity : Cropping intensity is percentage of the gross cropped area
to the net area sown.

Economic holding :  Economic holding is the holding which affords a reasonable
standard of living to the cultivator and provides full
employment to a family of normal size and at least a pair of
bullocks.

Ravines land . Deep narrow gorges developed on the river bank due to soil
erosion by water is called ravine.

Shifting cultivation : This is system of cultivation prevalent in North-Eastern
Hills, where the forest is cut and burnt for sowing a mixture
of crops on sloppy area for two years and then it is left for
regeneration of soil fertility. The same site is again cleared
for agriculture after 3 to 5 years depending on the situation.
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510 ANSWERS/HINTS TO CHECK YOUR PROGRESS

Check Your Progress 1
1) The net area sown has increased from 118.8 million hectare in 1950-51 to 141.2
million hectare in 1999-2000.

2) Annually, around 6000 million tonnes of soil is lost. Twenty nine per cent of this
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is permanently lost to the sea.

3) About 82 per cent of the holdings fall into marginal and small and the average
size of holdings comes to 0.40 ha during 2000-01.

Check Your Progress 2

1) Agrarian Reform Committee submitted a comprehensive report by the middle of

1949, covering almost all major issues relating to land reforms.

2) In West Bengal, the Government (under President’s rule) amended the West
Bengal Land Reform Act of 1955.

3) Please see sub-section 5.3.3.

Check Your Progress 3

1) Average rainfall is about 400 million hectare meter, out of which 215 million
hectare meter is percolated into the soil, 115 million hectare meter goes as surface
runoff and the remaining 70 million hectare meter is immediately evaporated.

2) The highest ground water utilization is in the basins of Cambay composite,
Cauvery, Indus, Kutch and Saurashtra composite, Chennai and south Tamil Nadu,
where the utilization is more than 50 per cent.

3) Please go through Table 5.5.

Check Your Progress 4

1) Rice-wheat, rice-rice and rice —fallow are the dominant patterns in different states.

2) Please see sub-section 5.5.6.

3) Please see sub-section 5.5.7.
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