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2.

4,

SUMMARY CF RECOMMENDATIONS

APPROACH TC FUTURE DEVELOPMENT

To check further deterioration of the desert, digging

of phog (Callinonum polynonoldes) which accelerates

wind erosion and dune formation should be disccuraged,
The desert rehabilitation programme should yenerate
enough fuel for local use and employment potential

to absorb the labour which would be taken away from

this vocation,
( Paragraph 4,3)

As the migratory system of rearing of cattle and
sheep leads to higher mortality and low yields and
comes in the way of any systematic breeding programme,
conditions should be created to enable the nomadic

people to lead a settled 1life,
(Paragraph 4,4)

Pasture development, requlated grazing and creation
of grass reserves should conztitute an important

programme for the rehabilita*ion of the desert,
‘Paragraph 4,5)

Since the process of desert rehabilitation would take
some time, there should be a well planned programme
of procuremert of resources frxom outside the desert
area and thelr distribution tc augment local avail-
ability particularly of food, {odder and fuel,
(Paragraph 4.9)
Since a largescale prcgremme of sand dune stabilisa-
tion cannot be centzanlated at thils stage due to
limited financial rescurces, stabilisation of such

dunes as pose 3 threat to large towns, roads and



8.

9

(ii)

railways should be taken up, All shifting dunes in
the canal commanded area must be stabilised by plant-
ing over with grass and trees to prevent sand casting
on arable land, Grazing of livestock on these dunes
should be restricted so as not to disturb the soil,
but people may be allowed to cut grass on payment of

a moderate fee, ,
(Paragraphs 4.12 and 4,15)

The desert area should be self-sufficient in the
matter of fuel supply to the extent possible. The
main activity in tree growing will have to be in the
canal commanded area so that the area becomes a

major source of fuel supply in future,
(Paragraph 4,13)

In the canal cultivated area, suitable shelter-belts
and wind-breaks should be established to minimise the
desiccating effect of hot winds and reduce sand

casting,
(Paragraph 4,16)

Advantage should be taken of spare water in the early
stages of development in the commanded areas for

growing trees there on a massive scale,
(Paragraph 4,17)

In areas outside the canal command, besides the

trees which will naturally come up in the pasture
enclosures or which may be planted under any limited
programme of sand dune stabilisation, no attempt need
be made to raise forest plantations as these are not
likely to succeed in the arid conditlions of the desert

without irrigation which would not be justified,
(Paragraph 4,19}



(i1i)

10, With limited water resources and scanty rainfall and
the consequent limited area for arable croppiny, the
economy of the desert area must be animal husbandry

oriented,
(Paragraph 4,20)

11, In the canal commanded area, about 30 per cent of
the irrigable area should be utilised for growing
fodder crops to ensure a good supply of éreen fodder

for high yielding dairy cattle,
" (paragraph 4.23)

i2. At places of cattle concentration, farmers and
‘rattle breeders should be encouraged to instal
gobar gas plants to ease the fuel problem and to

ensure avellability of the residue as manure,
(Paragraph 4.25)

13, To make fuller use of the available water resources
2ll known methods of water harvesting such as
khadins, etc, should be promoted wherever suitable

condi<ions obtain,
(Paragraphs 4,26 and 4,27)

14, A study should be made and proper instructions should
be drawn up for making full use of water whenever
unusually good rainfall occurs. A regional reserve
of impiements and équipment under the Department of
Agriculzure may be necessary to assist the farmers

in this respect.
(Paragraph 4.28)

15, After meeting the important requirements for domestic
use and industries, groundwater wherever available
should be developed early for growing high value

crops and orchards. Irrigated grass farms for
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17.

i8,

19,

fodder banking would not be feasible on tubewells due

to high cost of water,
(Paragraph 4.30)

The irrigatiom policy should be to cover as large an

area and.as mahy farmers as economically possible;

- high intensity need not be almed at, It is necessary

to spread the benefit of irrigation to certain 1ift

areas,
(Paragraphs 4,33 and 4,34)

A programme of reclamation of saline lands in the
'tal' .areas in the command of a channel should be
put through during the first few years of irrigation

development when there would be spare water,
(Paragraph 4.36)

Proper marketing facilities for dairy and animal

products should be organised,
(Paragraphs 4,37 and 4,38)

Sinace électticity will be required for exploiting
groundwater and minerals and for industries includ-
ing chilling and processing plants for milk and milk
products, a long-term plan for layiAQ transmission
lines should be drawn up for the area taking into
considération the likely schemes under all heads of
development requiring power, Where electricity
cannot be ;taken economically in the initlal stage

of development, diesel engines should be considered
for running tubewells for domestic and industrial

purposes.
(Paragraph 4.39) |



(v)

DEVELOPMENT OF WATER RESQURCES
RAJASTHAN

20, Class VI lands, which require heavy land levelling,
should be excluded from the CCA of Phase II of
Rajasthan Canal Project. Instead, 1lift irrigation
should be provided in reasonably flat good lands,
Five new lift canals are recommended for a culturable
commanded area of ébout 310,000 hecteyes. The saving
on development costs in this case would be more than

the additionai construction cost.
(Paragraphs 5,21 to 5,29)

21, To provide some more irrigation in Pali district,
the possibility of replacing water supplied to Jodhpur
from Jawai reservoir by Rajasthan Canal water should

be considered,
(Paragraph 5,32)

22, The cropping pattern for Rajasthan Canal area should
be modified to provide a larger percentage of fodder
crops to meet the requirements of animal husbandry in

mixed farming,
(Paragraph 5,34)

23, Water rates for irrigation should be reviged upwards,
keeping in view the principles discussed in the

Report of the Irrigation Commission on this subject,
(Paragraph 5.36)

24, The Rajasthan Canal Project should be recast to
exclude unsuitable areas, bring more area under
lift irrigation and alter the cropping pattern for
more fodder crops. This would require some surveys

and investigations for which adequate funds shculd be
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27,

28,

29,

30,

(vi)

provided- immediately so that construction work may

not get held up due to the change,
(Paragraph 5,37)

While the construction of Phase II of Rajasthan Canal
éhould be completed in 10 years, the work of develop-
ment of the canal commanded area should be completed
within 15 years. This would require faster pace of

development than hitherto,
(Paragraph 5,37)

In the Ganganagar district, the cropping pattern in
the area covered by the Gang Canal and the Bhakra
Canal systems should also be revised on the lines

recommended for Rajasthan Canal area,.
‘ (Paragraph 5,38)

In C,D,E, zone, the productivity per unit of water
should be improved by better water management prac-
tices and adoption of a fodder oriented cropping

pattern,
(Paragraph 5.39)

Detailed studies should be made regarding the utili-
sation of the waters of the Ganga in its upper
reaches, taking into account the available ground-

water and the needs of the neighbouring arid areés;
(Paragraph- 5.40)

CROPPING PATTERNS

In irrigated areas quality seed of all kinds of

crops should be produced in large quantities,
(Paragraph 6,8)

In D,E, zone the accent should be on development

of grasslands for grazing and seed production,
(Paragraph 6.9)



31,

32,

33,

34,

35,

(vii)

In DE, zone where groundwster is available after
meeting the domestic requirements, vegetables and
orchard crops could be the best choice, Seeds of
vegetables could be especially raised, Oilseeds

like sunflower and safflower could also be tried,
' (Paragraph 6,10)

In CleEl zone, it is not the change in cropping
pattern but improvement in the yield level of the
crops which should receive attention for which
known methods of water conservation wouid have to

be employed,
(Paragraph 6,11)

Research should be intensifiedvso that definite
recommendations could be made as early as possible
with regard to establishing crops like bajra by

transplanting than by direct seeding,
T (Paragraph 6,12)

FOREST DEVELOPMENT

RAJASTHAN

A programme of tree growing ort 16,000 hectares

on the sides of main canal, branches and major
distributaries should be drawn up and implemented
on a priority basis, All attempts should be made
to complete planting within four to five years of
water becoming available in an area. Nurseries
should be planned ahead, so that tall seedlings

are available by the time they are needed.
' (Paragraphs 8,8 and 8,9)

In addition to -~mtinuing the present practice of

growing trees in the fields, farmers should be
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encouraged to take up specially in canal commanded
areas a substantial programme of planting khejri
(Prosopis cineraria) and other suitable trees on bunds

and boundaries of their fields to serve as wind-breaks,
(Paragraph 8,14)

36, For the succeésful implementation of a large progra-
mme of farm forestry, a strong extension organisation
under the Forest Department should be developed with
suitable and adequately trained personnel, The
programme should be organised on fhe lineé recommended

in the Cnmnission!s Tirterim Report on Social Forestry,
(Paragraph 8,14)

37, The uprooting of phog should be gradually controlled
by banning its movement outside the State. It would
be necessary to have arrangements for distribution
of fuelwood to big towns, defence estaplishments
and bigger settlements. Initially, fuelwood would
have to be brought from outside the desert area to
augment local supply, The procurement and distri-
bution agency for fuelwood.should be the same as for

food and fodder.
s (Paragraph 8,15)

38, A programme of 8,006 fow km of roadside plantations
should be undertaken to prevent or reduce deposition
of wind blown sand on the road, provide shade and for
aesthetics. These should be considered as social
behefits abd not as commerciai proposition in this
region, To be effective against sand casting on the
road there should be at least five rows of trees on

the windward side and three rows on the leeward,



(ix)

Where sufficient land is not available, only one or
two rows of widely spaced trees can be planted for
shade. Nurseries and supply of watering trucks

should be planned ahead,

(Paragraphs 8,16, 8.17
and 8,18)

39, Shelter-belts should be established departmentally
on about 80,000 hectares after careful planning.
The programme should be executed in the early stages
of development of the canal commanded areas, when
there will be wgter to spare. No shelter-belts
programme need to be taken up outside the canal

commang .

(Paragraphs 8,19, 8,20
and 8,21)

40, At least 200,000 hectares should be brought under
grass rescrves, €ach district having an adequate
area under them, The entire production of hay
should be collected, baled and stored in fodder
banks, normally for three years., But hay should

be disposed of in the fourth year, if not used up,
(Paragraphs 8,22 and 8,23)

4)l. A separate Wing for the implementation of the
programmes of grassland development and grass
reserves should be created under the State Forest
Department with agrostologists, agronomists and
range management specialists having sufficient
knowledge and expericnce, Where necessary, they

should be trained.
' (Paragraph 8.24)



42,

a4,

45,

(x)

The areas put under grass reserves must not be
converted later into forest plantations, For policy
making, guidance and review of implementation there
should be a coordinating body at the State headquar-
ters consisting of the heads of departments of
forest, sheep development, animal husbandry, dairy
development and agriculture, Formation of a similar
inter-departmental coordinating committee at the dis-

trict level would be necessary.,
(Paragraph 8.25)

Government should own and manage grass reserves to
supply hay to fodder banks for storage, To augment
this supply, Village Panchayats and individual farmers
may be encouraged to conserve grass on cooperative

basis with necessary extension assistance,
(Paragraph 8,26)

Scientific methods should be adopted in the improve-
ment-of grassland and grass reserves. The programme
of grass seed production should be properly organisegd
involving the local farmers, The seeds produced by
the farmers should be purchased at reasonable rates
for processing and distribution by well-organised
agencies as recommended in the Commission's Interim
Report on multiplication and distribution of quality

seeld,
(Paragraph 8.27)

Fodder banks for storing hay should be locatead
close to the centres of consumption and near roads
or railway stations to facilitate transport. The

baling of hay should be done by hydraulic presses
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(xi)

to reduce the bulk and hence the expenditure on
storage and transport, The storage should be done
in the open in hay stacks (locally known as ganjis),
but there should be pucca plinth and provision of

fire-fighting equipment.,
- (Paragraphs 8,30 and 8,31)

Outside the command of Rajasthan Canal, surveys
should be undertaken to determine the extent of
works required for the stabilisation of shifting
sand dunes which pose a threat to towns and railways

and works taken up,
(Paragraph 8,32)

In the commanded areas of Rajasthan Canal, stabili-
sation of shifting sand dunes in compact blocks of
20 hectares and above should be taken up by the
Government after enlisting the support of the
Village Panchayats which should be entrusted

with the task of protection. The.income from the
sale of grass and trees including lops should be
shared equally between the Government and the

Panchayats,
(Paragraph 8,33)

As a support to afforestation, grassland improve-
ment and sand dune stabilisatlon programmes, the
Forest Department should establish, on a priority
basis, the base for research on different aspects
of forestry in desert areas supplementing the
efforts by the Central Arid Zone Research Insti-
tute in this diie:tion. The Institute should

also give adequate importance to research in
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50,

Sl.

53,

\X11)

forestry along with other agricultural problems,
(Paragraph 8.35)

The ecological status of the desexrt should be studied
to understand the life cycle of plants and animals

of the region, An area of at least 100 sq km in
Jaisalmer district should be selected, notified and
maintained as a Desert National Park for continued stu-

dies under undisturbed desert conditions,
(Paragraphs 8.36 and 8,37)

HARYANA |

At least 20,000 hectares should be afforested in
compact blocks and in the gaps of the Aravalli hills
in the next 1% years to serve as barrier to reduce
the velocity of wind and to make available small

timber, fuel and leaf fodder.
(Paragraph 8.42)

Plantation of 80,000 row km of strip forests on

the sides of canals, roads and railway lines should

be attempted in 15 years as a commercial venturc ou

the lines recommended in the Commission's Interim
Report on Social Forestry. The State Government should

mobilise institutional finance for these plantations,
(Paragraph 8,43)

Sand dune stabilisation programme should be planned
for 20,000 hectares in 15 years, the first preférence
being given to the smaller dunes (less than 1,5 metre

high) which are the most active,
(Paragraph 8,.44)

Undexr the farm forestry programme, the present scheme
of planting of trees along the peripheries of

cultivated lands should be encouraged, The Forest
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55,

56,

57.

(xiid)

Department shoul. cieate adequate number cf nurser-

- ies to supply tall plants to the farmers, The

programme should be organised on the lines recommen-

ded for Rajasthan,
(Paragraph 8,45)

The grassland development programme should be exe-
cuted by the Forest Department on the lines recommen-

ded for Rajasthan,
(Paragraph 8,46)

GUJARAT

Shelter-belts should be suitably leocated along the
border of the Rann of Kutch adjoining the Santalpur
and Vav tehsils, Suitable areass should also be
selected in the commanded area of the Dantiwada
reservoir for the purpose. The programme, 20,000
hectares in 15 years, should be organised on the
lines recommended in the Commission's Interim

Report on Social Forestry,
(Paragraph 8.49)

The pilot scheme for farm forestry in the Fifth
Plan, as recommended in the Commission's Interim
Report on Social Forestry, should cover both the
districts of Banaskantha and Mehsana, From the
Sixth Plan period onwards, there should be an

aggressive programme of farm forestry,
(Paragraph 8,50)

A programme of mixed forestry should be planned on
15,000 hectares in 1% years, in the vicinity of
habitztions on suitsble waste lands, panchayat lands

and village commons on the lines recommended in the



(xiv)

Commission's Interim Report on Social Forestry.
(Paragraph 8,51)

'+ 58, The grassland development programme should be execu-
ted by the Forest Department on the lines recommended

for Rajasthan,
(Paragraph 8,52)

LIVESTOCK DEVELOPMENT

RAJASTHAN

59, Mixed farming should be adopted in the_canal irrigated
areas, It should include maintenance of high yielding
dairy cattle and cultivation of good varieties of

fodder crops including legumes,
(Paragraph 9,13)

60. The main approach to cattle development should envi-
sage simultancous attention to four aspects viz,
(i) reducing, if not pogsibl?/cnntaining cattle
population in the area, (ii) augmentation of feeds
and fodder resources in the area in order to ensure
supply of adequate nutrition to the animale, (iii)
prevention in a large measure of the present
nomadism of cattle breeders and (iv)'breed improve-
‘ment through planned breeding programmes. A large
proportion of improved breeds/types of cattle in
the arid zone should be transferred to the canal
commanded areas; induction of inferior cattle from
cther arecas by the settlers who are allotted land
in the Rajasthan Canal command should be dis-

couraged,
(Paragraph 9.15)

61, In the areas under canal command, a programme of

crossbreedina of local cattle preferably with the



62,

63.

(xv)

Jersey breed should be taken up as the merketing
of milk from these areas will be mainly product
based. The level of exotic inheritance should be
maintained at 50% until such time as the farmers
have become fully converszant with thé rearing of
crossbred cattle and green fodder production has
adequately increased, The cattle breeding policy
in the non-commanded area should be directed
mainly towards improvement through sel?ctive breed-
ing,

‘Paragraphs 9,16 and 9,17)
Artificial insemination should be taken up in the
canal cummanded areas and intensified in the milke
sheds of the existing milk schemes and around
urbar areas. In the non-commanded areas, it should

be graduslly introduced,
‘Paragraph 9.18)

Cattle breeding farms of adequzte size with superior
foundation stock should be established for undertaking
scienti‘ic breeding programmes preferably based on
progeny testing, In each of the desert districts, a
centra. semen station should be developed with
facilities for maintaining a%t leas* 25 bulls and
adequate equipment and provisZon for collection,
processing, storage and transpor® of semen, In
additioh. in the canel commanded erea, similar
ststions ghould be es*ta-.Lished at Anupgarh, Pujal,
Bikrampur and Nachre. Lbe facilities already exist-

ing at whe Key Villcooe Centies should be merged
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65.

66,

(xvi)

with-the proposed Artificial Insemination Centres,
(Paragraph 9.19)

To ensure adequate coverage of dairy development

in the canal command, additional milk chilling plants
and milk products factories should be set up at
places recommended in the Report. The balancing
dairy at Pokaran should be converted into a large
milk products unit and two feed mixing plants should
be established, one each in or near Jodhpur and

Suratgarh,
(Paragraphs 9,21, 9,22,
9.23, 9,24
and 9,25)
In arid areas outside the canal command, emphasis
should be placed on sheep development with simulta-
neous improuvement of grasslands. Improved grazing

should be secured by bringing additional land under

pasture,
(Paragraphs 9,26 and 9,27)

All available grazing lands in possession of Govern-
ment should be reserved as range lands and no allot-
ment should be made of these lands to the landless
for cultivation of crops, Assessment of Government
land by block size should be made in each district,
All blocks of land of 200 hectares and above should
be taken up progressively for pasture development
and controlled grazing., Small sized and scattered
blocks should be consolidated. The possibility of
tapping groundwater or extending drinking water
supply from other sources should he explored on a

priority basis to enable utilisation of large tracts
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68,

69.

70.

(xvii)

of grasslands in Barmer and Jaisalmer.
(Paragraph 9,29)

Large blocks of Government range lands located far
away from normally inhabited villages may be devclop-
ed mainly as grass reserves for hay making and
storage in fodder banks. In all grasslands to be
developed by Government, controlled and rotational

grazing should invariably be préctised.
(Paragraphs 9,30 and 9,31)

While grass reserves would yield a good quantity of
grass seeds, seed production should also be under-
taken in properly organised seed production farms in
areas with good soils and having rainfall over 400 mm

and in areas with good irrigation facilities,
(Paragraph 9,35)

Pasture demonstration plots should be established

in viliage common grezing lands, The Village
Panchayats should be encouraged to undertake grass-
land improvement for which adequate extension support
and financlal assistance should be extended. 1In the
eastern par% of the arid zone, viz,, the districts

of Churu, Negaur, etc., it is necessary to encourage
sheep breeders owning land to earmark some area for
pasture for sheep and they should be provided
financlal assistance for undertaking land develop-

ment, fencing, reseeding and use of fertiliser,
\Paragraphs 9,36 and 9.37)

At least one million hectares of grassland/
culturable waste land should be brought under

protected grassland development over three five



71.

T2.

(xviii)

year Plans by the Government, village panchayat
agencies and sheep farmers. This should comprise
800,000~hectares to be taken up by the Govermment
including 200,000 hectares as grass reserves for
fodder banking, 100,000 hectares of village commons
and 100,000 hectares of private grasslands owned by

sheep farmers,
(Paragraph 9.,39)

Chokla and Nali breeds of sheep should be chosen

for crossbreeding with exotic breeds in areas with
better 1ainfall, the exctic inheritance being limited
to 50% initially, Higher exotic inheritance should
be considered only after the performance of such
crossbred sheep has been fully sgudied{ Selective
breeding should be resorted to in the case of carpet
wool breeds like Magra, Marwari and Jaisalmeri for
production of improved sheep with heavier body-

weight and wool of uniform quality,

(Paragraphs 9,41, 9,42
and 9,.43)

Wool marketing should be organised and all the
recommendations made in the Commission's Interim
Report on 'Poultry, Sheep & Pig Production through
Small and Marginal Farmers and Agricultural Labour-
ers fur Supplementing their Income' regarding the
formation of sheep breeders' cooperatives, extemsion
of credit and marketing facilities, etc, given

effect to on priority basis in the arid areas.



73.

T4.

75,

(xix)
It will be necessary to establish an autonomous
body in the form of a Wocl Board or a Corporaticn
at the State level for wool marketing, The
Directorate of Sheep and Wool should concentrate
and utilise its expertise on proguction aspccts
of sheep and wool,
(Paragraph 9,44)

The techno-economic surveys on the marketing of
sheep and goats proposed by the Rajasthan Governe.
ment should be taken up and completed expeditiously
to collect reliable information on marketing aspects,

( Paragraph 9,46)
Stockyards and slaughter houses should be organised

at convenient places in the arid zone to enable

" trenspor® of dressed carcasses and packed meat

instead of livestock to distant meat markets, The'
Central Fnod Technological Research Institute,
Mysore, may undertake pilot studies on long
distance transport of meat and meat products.
(Paragraph 9.47)
For maximising utilisation of weol through local
cottage industry, a large number of shearing
centres and service units for preliminary process-

ing like scouring, carding, etc,, should be started,
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78.

(xx)

Special arrangements should be made for training
young artisans in the villages in the latest

spinning and weaving methods, making use of

locally produced wool, The State Khadi and village
Industries Board shculd be assisted not only to
expand its activities to help a large number of
artisans but also to establish additional wool utili-

sation centres.
(Paragraphs 9,48 and 9,49)

The number of goats should be reduced to 25 to 30%

of sheep population to ensure adequate grazing

resources for sheep and cattle, Thé sheep owners

should be educated on the advisability of improving

their sheep flocks and reducing the number éf goats,
(Paragragh 9.51)

The Camel Farm at Bikaner should be adequately

expanded to enable it to take up a scientific

breeding programme and make studies on genetics,

reproductive physiology and nutritional and

health requirements of camels., The farm should

be linked with a number of camel dévelopment blocks

in differeht districts,
(Paragraph 9,53)

HARYANA

For increasing cowmilk production, crossbreeding

with Jersey breed should be progressively



79.

(xx1)

introduced, with cxotic inheritcnce being limited
to 50¥% till such time as green fodder availability
has adequately increased. The Intensive Cattle
Development Project.(ICDP) at Bhiwani should be
expanded to cover additibnal areas in Bhiwani
tehsil and adjacent areas in Dadri and Loharu
tehsils, One central artificial insemination
station could be started at Mahendragarh with
about 30 or more artificial insemination sub-
centres preferably in the milkSheds of the
existing dairy projects and those proposed for
establishment in the near future and other arcas
which have irrigation facilities, The breeding
programmes should be linked with the activities
of the cooperatives under the dairy projects and
organised on the lines indicated in the Commission's
Interim Report on "Milk Production through Small
and Marginal Farmers and Agricultural Labourers.
(Paragraph 9.57)
The milk plant at Bhiwani should be expanded to
handle at least 50,000 litres of milk a day with
provision for further expansion to one lakh
litres capacity., Milk chilling plants should
be set up in Loharu, Mahcndragarh aqd Dadri
areas, Dairy schemes should extend all incentives

for increased production and marketing of cow milk
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81,

(xxii)

as recommended in the Commissionts Report referred
to in the preceding ﬁecommendation.
(Paragraph 9,58)
The decreasing trend in sheep population should be
checked and their quality both for wool and mutton
production improved, Crossbreeding of Nali sheep
should be taken up progressively to replace ultima=-
tely the existing stock by a uniform population
of crossbreds having 50% exotic inheritance. For
produ;tion and supply of sufficient number of
roms, the size of Hissardale and Nali sheep flocks
at the Government I.ivestock Farm should be
considerably increased, Similarly, in selected
areas where good.type of Nali sheep exists,
controlled and planned crossbreeding may be intro-
duced through sheep breeding extension centres,
(Paragraph 9,59)
The Wool Grading and Disposal Centre already
started should be fully established at an early
date with adequate facilities. Sheep development
programmes and other measures to benefit small
and margiﬁal farmers and agricultural labourers
as recommended in the Cormission's Interim Report
concerning sheep production should be taken up on
a priority basis in the tehsils of Hissar and
Bhiwani districts falling in the desert area,
Facilities should be created locally for utilisation
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83.

84,

(xxiii)

of wool produced to provide employment to sheep
breeders and artisans. The State Khadi and Village
Industries Board should organise centres for wool

utilisation as is being done in Rajasthan,
(paragraphs 9,60 and 9,61)

Programmes should be taken up in at least 20,000
hectares of village commons during the next 5 to
10 years to develop grasslands and introduce
controlled grazing,

(Paragraph 9,62)
For production of good quality camels to meet the
local needs, 10 stud centres may be started and
superlor he-camels for these centres may be
selected from the State Cemel Breeding Farm ang/
or established camel breeders in Rajasthan,

(Paragraph 9,63)
GUJARAT
For improving the quality and productivity of
cattle, buffaloes and sheep in the arid areas of
Gujarat, the two medium sized ICDPs procposed
under the Drought Prone Areas Programme should
be located early at Tharad and Thara in the
arid aress., The artificial breeding programme
should be closely linked with the activities of
the cooperatives organised under the dairy schemes,
The Kankrej cattle breeding farm at Thara should

be expanded for genctic improvemcnt of the stock,
(Paragraph 9,66)
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86,

87.

88,

(xxiv)

Three more additional chilling centres should be
established at Vav, Kankrej and Deodar -in Banas-
kantha district and two centres at Sami and Harij
in Mchsana district as the arid areas are not
covered by the dairies at Mehsana and Palanpur,

(Paragraph 9,67)
Selective breeding of sheep should be resorted to
for production of increased quantity of carpet wool
of uniform quality, Programmes for collection,
processing, warehousing and marketing of wool
should be on the same lines as recommended for the
desert areas in Rajasthan, The Gujarat Sheep &
Wool Development Corporation should take up similar
functions in Gujarat as recommended for the Wool
Board for Rajasthan, The State Government should
also consider setting up of one Intersive Sheep
Development Project in this region under the
Fifth Five Year Plan so that all measures for
improvement of stock, marketirg of wool, etc.,
could be planned and implemented, '

(Paragraph 9,68)
A total of about 65,000 hectares of land should be
brought under grassland development on the lines

indicated for Rajasthan,
(Paragraph 9,69)

Five Camel Stud Centres should be started for or=-
ganized breeding programme. Improved he-camels for

these Centres could be obtzined from Rajasthan,
(Paragraph 9,70)
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93.

(xxv)

OUTLAYS_AND PRICRITIES

A cdmprehénéive time phased plan of developm:nt
shbuld'b% brepatéd”Wiih'a*clear¢idea of. relative
priéritiés:and kééplngrih"vie&m%nterdependcnce
of prog}amméé{' L :
(Paragraph 10,1)
For each itém of development, there should be a
‘suitable organisation adequate in strength and -
expertise to implement the programme at the _
required pace, The development should be completed
in a period of 15 vears i,e, by the end of the
Seventh Plan period,

(Paragraph 10,2)
Excluding the items for which institutional sources
are to be tapped, the requirement of‘outlays over
a period of three Plang to complete various
programmes in Rajasthan would be about Rs,397
crores, in Haryana about Rs,16 crores and in
Gujarat about Rs.l0 crores. In addition, there
will be other items of development under the Plan

in the desert areas,
(Paragraphs 10,3 and 10,4)

Measures to check further deterioration of the

desert should be given first priority,
(Paragraph 10,6)

Consolidation of holdings to form suitable
blocks for regulated grazing should be done on

a high priority basis.
(Paragraph 10.7)
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96.

Tree plantations in canal commanded srea and
along the roads should be taken up on a priority
basis, |

(Paragraph 10,.8)
Mgasures to make full use of the available live-
stock resources should.receiVe higher priority
than those for further development. Programmes
of dairy development and marketing facilities as
also shearing units for sheep and grading centres
for wool should be developed on a priority basis.

(Paragraph 10,9)

Between the programmes of further construction

‘of Rajasthan Canal and the development of the

commanded area of the portion already constructed,

the latter should have priority,
(Paragraph 10.10)



INTERIM REPIRT
0N

DESERT DEVELJPMENT

SECTION I
INTRODUCTION

The Great Indian Dgsert which encompasses the
wastern half of Rajaéthan and extends over parts aof Gujarat

and Haryana covers'ﬁéafly 218,100 sq km, The population

there is sparse., The paople ars sconomically backuward

ir spite of the fact that the area has developmental
potentialities, particularly in the fiocld of animal

YTusbandry. Some of the good bresds of cattle and sheap

are ored in this area, But rains, scanty even in good

years, ufen fall and famine conditions Pfrequently
' \

ériqe. Lurirg such p:riods, large scale migration of
mar ard ‘ivestowk takes place in scarch of fPood and
?odder, troat dis<rpss provails and laiga numbers of
~vestocr cerish, ard the Government is greatly stréined

tojh financially and zdministratively,
YR

In the waurse of its study of the economically
?aC?nrd areas ir the country, the Commission visited
{oﬁs Q' Yhe deserf areas of Rejasthan, Gujarat and
hezyana, e)gmined tre problems in the field and held X
disus'g.icm- 'Jlt\‘ ;ome.of‘ the inhabitants, public men,.
sclent'sts and Swte offirials, R-allsing that the

cesart 3t§e is dgwriorating ranldly anc needed

immediatec &\’J:entinv ant pocouiitging tho possibility
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of the development of the area, the Commission decided
to submit this Interim Report on development of ths
Great Indian Desert for the urgent consideration of the
Govefnment. The Report deala.uith the problems of the
Great Indian Desert only and does not cover the cold
Ladakh area which comprises the Northern Arid Zone nor
the arid zone of the Peninsula, Probiems relating to
these arsas will be discussed in the Commission's

Final Report,

1.3 - The area covered by this Report comprises 11 dis-
tricts of Rajesthan, viz,, Bikaner, Jaisslmer, Barmer,
Jodhpur, Nagaur, Chgru, Pali, Jalor, Ganganagar, Jhun -
Jhunu and Sikar of which the first 8 districts form

the "Core". of thg deaart.' Parts of the latter.} districts
are relatively better_placed from the point of view of
water resources, In addition, it also include; parts of
Mehsana and Banaskantha districts of Gujarat and Bhiwani,
Hissar and part? of Rohtak districts of Haryana.

1.4 Year after year, substantial amounts are being
spent on famine relief pperaﬁiona in the dessrt areas.
In the core disﬁricts.of the desert in Rajasthan .alone,
a sum of Rs.77 cforesthas been spent over a period of

p years from 1963~-64 to 1971-72 to afford some relief

to the populatiqn. If_uays.and megans can, therefore, be
found to develop these areas, not only much of the
hardship arising out of drought and.aridity can ba
mitigated permanently, it will also help the socio-

econumic development of the existing affected areas.



SECTION 1II

THE DESERT

2.1 The first sclentific approach to an understancing
of the fGreat Indian Desert' and its problems originated
from a note by the Planning Commission. According to this
note, topographical surveys showed the spreading of the
Desert at the rate of 3 mile (0.8 km) per year for the
last 50 years and its encroachment upon approximately

30 sq miles (13,000 hectares) of fertile land every vear.
Following this note of alarm, the National Institute of
Sciences, India, arranged in 1952 a comprehensive seminar
onh Rajasthan desert, in which this particular situation,
namely, the spreading of the desert, was specifically dis-
<ussed from all possible angles such as meteorological,
archaeologiéal, geological, hydrological and historical,
%he principal finéing of these deliberations was that in
ancient times at the places now found arid ané deserted,
nad flourished prosperous towns and civilisations. The
iGreat Indian Desert' as it presents itself now is the
Eesult of meieorological, geological and hydrological
éhanges over lhe centuries, for which evidences are not
'acking, but *the desertic condition has undoubtedly

teen accentuated by the activities of man. This kind of
raman interfererce is still prevalent. Some scientists

ate of the opinion that if the process can be reversed

*Draft Report on Firss FMive Year ilan, July 1931,
p.s3d .
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and growth of vegetation encouraged by protecting it
against human depredation, the desert may be con-
trolled and even improved. The Rajasthan desert,
unlike others, is not so intractable as is often
Imagined. oOn the basis of the Report of an ad hoc
committee appointed by the Ministry of Agriculture
several suggestions were put forward for the creation
of shelter belts, controlled grazing, fuel and fodder
reserves for the area in order to prevent further
ravages by man and animal.

2,2 Whenever evaporation exceeds precipitation
aridity prevalls. If the excess of evaporation is
due to high temperature the area affected is hot arid,
but 1f the aridity is the result of low rainfall and
the temperature isAvery low as in Mgh altitudes, the
affected area is cold arid. 1In both, the lack of’
vegetation is caused by deficiency of water. A quan-
titative meésure of aridity has been attempted on the
basis of climatic data, namely, rainfall and poten-
tial evapotranspiration., The latter, according to
Thornthwaite (1948)* who was the first to introduce
quantitative factors, denotes water need. The diffe~
rence between rainfall and water need represents
either water surplus or water deficit. Annual surplus

and deficit expressed as percentage of the annual

*Thornthwaite, C.W.(1948). An approach towards a
rational classification of climate. Geog. Rev,
38, 55-94
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water need are respectively termed humidity index (1)

and aridity index (I,). The moisture index Im equals
In = Ig. Climatic types have been classified on the
basis of certain defined ranges of moisture index as
shown in Table below:*

Table 2.1 - élimatic Types and Molsture
- Index Ranges

Climatic type Moisture index
range
Perhumig 100 znd ebove
Wumid (with four 100 to 20
Subtypes)

Moist,;ubhumid O totlo

"Dry subhumig -33.3 to O
Semiarigd ~66.7 to -33.3

arid -100 to -66.7

There have been several improvements and mod:fications

in the calculation of potential evapotranspiration but
the basic idea of Thornthwaite has remained unaltered.
<.3. Baseﬁ on improved calculations ‘using the Permanw*
fcrmulat{on of potential evapotranspiration the following
figures éf indices in respect of - the meteorological sta-
*ions located in the arid zones of Rajasthan, Haryana and

Gajarat have been arrived at (&f. Rao et al. 1oc. cit.).

——

* Rao, k.N., George, C.J. and F.amasastri, ﬁ.s.(1972)
Agro-climatic classificatinn of India. Meteornlogical
Monograph, Agrimet. No.4

**Penman, H.L.(1948). wN~tural evapcratinn from open
water, bare soil and greoss, Proc. Fey, Sec. Lond.
ser. A.1c93l 120-143
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Table 2.2 : Humidity, Aridity angd
Moisture Indices in the

Arid 2Zone
Station Ih Ia In
Rajasthan
Gangahagar 0,0 82.1 -82.1
Bikaner " 82,7 =-82.7
Phalodi " 88,1 -88,1
JOdhpur " 79 'y 3 -79 . 3
Jaisalmer " 89,4 -59.4
Barmer " eg-.2 ~03,2
Sikar " 70.6 -70.6
Haryana
Hissar 0.0 72.3 =72.3
Qujarat
Radhanpur 3.5 70.7 -67.%

2,4 Rajasthan desert, because of its many pecu-
liar problems ancd properties, has been studied in
greater detaill than other arid areas of the country,
But the problems of the arid areas in general are
almost alike. From a temperature-precipitation
diagram, the Rajasthan desert occupies the worst
position. "The monsoon air, after having lost much
of its moisture elsewhere ascends here and tends to
form clouds at a height of 10,000 to 12,000 ft,
(3000-3600 metres), but dry winds from the north=-
west infuse into thé system dissipating the pre=
vailing clouds".* Rajasthan desert does not appear

to have been created by any of the conditions under

- —a
*Banerji, S.K.(1952). Proc. Symp. Rajpuq?a Desert,
Bulletin, National Institute of Sciences(renamed

Incdian National Science Academy) No.l,
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which deserts in other parts of the world have been formed.,
Defining desert as 1s cftcn simply done, on the basis of

a minimum rainfall and a ¢iurnal renge of temperature,

namely, 25 om or less and 24°F or morc respectively, the

desert area in Rajasthan, covers about 500,000 sq. km.

For the purpose of development, however, the total area
that ought to receive considerable attention is nearly

half as large comprising the various districts in Rajasfhan,
Qujarat and Haryana mentioned later (paragraph 2.12).
Pajasthan desert, hoﬁever, fulfils in a larde measure,
though not in a rigorous sense, the genera. characteristics
of a desert, viz., low rainfall with a large variability;
large diurnal temperature variation: high evaporation;
non-existence of a perennial river; scanty vegetation;

practically no agriculture; depencence of man Saa.animaly

sparse and nomacdic population.

2.5 Tre soils of the western area of the Rajasthan
deser: are generally sandy and deficien= in organic matter.
Whenever water {s available, the crop yield is excellent
but subterranean salt constitutes a limiting factor.
Rajasthan Gesert is not poor in flora, for as many as 507
species of plants including 46 exotics have been recorded.
In fact, if one visits this area in the midmonsoon period

in a year of good momsoon activity he would hesitate'to

cnll it Acsert,
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2,6 Though rainfall in the desert area is low the rela-
tive humidity is quite high as comparative figures given in
Table below show:* |

Table 2.3 3 Rainfall and Humidity in arid,
Semliarid and Subhumid Zones

Arid 2zone Semiarid 2Zone Subhumid 2Zone
Barmer Jodhpur Kotah Indore Bhopal
Mean rela- July 65 65 69 8o 79
tive humi-~ Aug. 70 71 75 83 82
dity (%)
Mean vaporr July 28,7 27.9 28,7 26,6 27.1
Pressure Aug. 28.1 28,0 28,7 25,9 27.0
(Mb) : :
Mean annual

rainfall (mm) 310 380 841 1053 1209

The differences in relative humidity as well as mean vapour
pressure are not large. Moreover,; the amount of precipi-
table water over Jodhpur im July is 5.5 g, for which the
corresponcding values in Delhi, Nagpur, Bombay and Trivandrum
. are 6.1, 5.5, 6.2 and 4.6 g. 1In spite of this, the rainfall
is low in the arid zone because of adverse atmospheric condi-
tions, namely, low level divergence and associated subsi-
dence of air up to 0.8 km anc also a marked divergence bet-
ween 2 and 6 km over arid@ zone., As a result of this condi-
tion "clouds coming over the region do not‘grow in vertical
extent and tend to dissipate, It is oniy when monsoon fep-

ressions reach east or west Rajasthan and® recurve towarés

*Krishnan, A.(1968)., Distribution of arid areas in India,
Symposium on Arid 2one XXI. Internat. Geog. Cong.
New Delhi.
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north or northeast or whun they cross just through the
arid zone, the region gets.wideSpread rainfall® ., * It
has been computed* that the frequency of such depre-
tions is 24 in a period of seventy years beginning from
18%1, 1If no depressions move across Rajasthan but re-
curva only in Machya Pradesh or eastern fringe of east
Ralasthan, drought&appear in the desert area. The
prssence of a large volume of dust in the upper air
affesting the radiation regime has been held responsible
for iow rainfall in spite of good precipitable water in
the aﬁr.** For reasons such as those mentioned above,
the Rélasthan desert has been considered as different
from a -rue desert, and is amenable to reclamation and
deve10pmen;

Sand 2,7 Sand siorms and dunes are spectacular features of

punes the fesert aﬁi indicate predominant wind action. The
sand ;artic;gé are formed by weathrering of rocks in which
large;xmperafure differences causing expansion and con-
tractio:, an@ salt crystallisation p-ay a significant
part. Ir.;both, the presence of moisture either in the
form of J=v or oc-asicnal rain is essential. The move-
ment of saxé by wiﬁﬁ takes place by the’processes of
suspensicz, saltatioﬁ and surface creeﬁ. ‘The formationy
of sand riprles and ridges are caused dy surface irregu-

lrritics an® haterogencity of sand® partvicles. On a much

l-rger scalz -~~~ fo'nd v~ Coroscertis Fines or barchan
* t-ichr n. SleGE) owr, €1, Also jutts, RK. &
SerrGe, .0 (V764 i, Proc. Prok.  Indian nric

Cor. $47-53
**xEryson, F.h., ot al (1967) Bulletin, Amer. Met.Soc.48,
236=-42.,
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and the long-stralght cunes or seifs. The former are formed
when the winé is nearly unidirectional, and the latter are
formed when strong winds blow, in addition, from another
direction. The average height of barchan in Rajasthan.desert
is about 8 metres and a sancd dune may be as high as 70 metres.
On the basis of size, shape and orientation, dunes have been
distinguished into parabolic, longitudinal (seif), transverse,
barchan and@ hummock types. The parabolic dune has the two
flanks extending leeward. The longitudineal and trconsverse
dunes have respectively their ridge lines parallel and per-
perdicular to the wind éirection. A hummock is formed around
feuce lines, bushes and shrubs,
2.8 The 0ld system of dunes to which the 1ongitudinai:
transverse and parabolic forms belong are generally high and
more or less established, whereas the new ones to which the
barchans and hwnmucks belong are low and active. The stabili-
sation Oé dunes may be due tu certain Jdegree of cementutiou
caused by.kankar deposits and grass vegetation. Utilisation
of dunes, for example, by afforestation should be dene with
caution lest the cementation should be destroyed, initiating
active wind crosion. The menaxce of dritfting gand assoclated
with the unstable and new dunes is one of the significant
problems of sand dune stabilisation. Afforestation being a
much slower procéss than the rate of dune formation has made
little impact in the matter of dune stabilisation. 1In fact,
weakly grown shrubs or sapplings act as cbstruction arouncd
which hummock types of dunes begin to ferm. Where the subsoil
layer of moist sand is sufficiently thick a vegetal cover of

perennial species may be caused fcr cementation of sand
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" may be the cause of more harm than good.
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particles, The available moistgr¢ is, thrrefore,
the limiting factor. Afforestation anc the growv-
ing of grasses etc., should not be started arbi-
trarily, but only where the water and other concdi-
tions are most favourable. Otherwise,_thé venture
It may

also be useful to investigate whether the processes
causing gradual destruction of dunes when pebbles

are strewn on them can be utilised,* e.g., where

dunes encroach on roads and railways. The most

urgent problem with the sand dunes is their fixa-~

rion or stabilisation, which has keen ciscussed in

detail in Section VII,
2.9  salinity is another major problem of Rajasthan

desert. From a study of the chemical composition of

brine salt anA its comparison with that of the sea
and lake waters it appears that the source is neither

narine, nor aeolian. The investigations on the salt

5asins of western Rajasthan**have strongly suggested
‘hat “re origin of salt could be ascribed to the
dead and buried saline depressions or playas which

nce formed the natural Adrainage channels. The

cinfluence of prior ¢rainage systems should be
avéited for irrigatimn or carrying an irrigation
Channél for fear of salt contamination, as avoidance

or sai& flushing in arif zones may be rather im=-

possiblz, Saline scils 2rc most commonly formed

»Jerstapoen, H.Th.(10G#). Bulletin Interratl.

Prdroloy. Decade, 4 No.4.
‘#3hose, B.(1964). Symp. Proc. Prob. Indian arid

20ne, 79-8%.
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in the depressions or ravines of Barmer, Jaisalmer,
Bikaner and Nagaur districts. Some of the soils
have turned sodic and alkaline.

2.10 The soil formation in the arid zone is more
a physical than a chemical process. .Because of
almost complete absence of illuviation and other
soll forming processes, the profile shows little
sign of horizon development. The scanty xerophytic
Végetation has contributed almost nothiag o the
organic matter of the soil, and as such the soil

is sandy and loose, and, therefore, susceptible to
severe wind erosion. Depending on the topography
and parent materials, seven classes of soil have
been distinghuished and thelr distribution has been
mapped out. *fhe desert soils extending over the
districts of Ganganagar, Bikaner, Jaisalmer, Sikar,
Churu, Jhunjhunu, Barmer, Jodhpur and Jalor are
pale brown tn light yellowish ané greenish brown

in colour, sandy to loamy san? in texture, loose
and structureless, the fine sand constituting
nearly 60 per cent of the soil. The soils are
generally calcareous having a subsoil concretionary
layer nf lime and are very poor in organic matter.
They are generally very deficient in plant nutrients
except potash, and have pH of about 8.5. The dune
8oils are composed mainly of fine sand with 3-5%

of clay, and small amounts of calcium carbonate

throughout the surface and subsoil layers. Only

*Lhoy, B.B. & A Kolerkar, A.S.(1968) Symp.Arid Zone,
XXI Interntl, Geng. Cong. New Celhi,
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in the case of stabilised dunes covered with vege=-
tation does the lime content show an increase.

2.11 The exact delineation of arid areas demands

a large number of meteorological observations than
are available at present, However, from the trend
of variation of rainfall and temperature amongst the
meteorological stations, the moisture index para-
meters and observable arid region characteristics,

& reasonable delineation, howsnever approximate,

has been made,

1212 The areas so delineated in Rajasthan and neigh-

bourirqg Haryana, Punjab and Gujarat States possess,

%5 a grea-er or lesser extent, the desertic featurcs
described in the foregoing paragraphs. For the pur-
pose of development, however, additional factors

have to be taken into consideration, e.g. conti-
Juity, geographical boundary, which would facilitate
édminiSttatioﬁ and execution of programmes. Keep-

{ng these points in view eleven districts of Rajasthan
;Yinq to tne west of the Aravalli range, and scme
.fistricts and tehsils of Haryana and Gujarat have
Abeen taren into consideration. The names of the dis-
*xicts and tehsils together with their areas are

7lvet below (Tablg 2.4). There is not only a great
teal ¢£ similarity of conditions in the region
ﬁovered by these d'stricts ané tehsils, but they also
tonstitute a more cor less contigu~us area, Consequen-
©1y, the crogrammes for dcvclorment arc expected to
have simiiar approach and strategy.

(Table on page 14 )
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2.13 According to the criterion of moisture inc
Several other arid areas could be distinguich~d in the
country, namely, in Saurashtra and Kutch, Arndhra Pradesh,
Karnataka and Tamil Nadu. Except the areas in Saurashtra
and Kutch which are somewhat contiguous with the region
mentioned above, the rest are scattered and deserve local
attention, Moreover, sach—ef these areas, though arid,
7ave their peculiar problems, which are quite unlike those
of the region delineated above. Thus, in the mainland

of Kateh, the problem is, no doubt, one of aridity, but
in rhe Rarn the problems of both salinity and alkalinity
‘Predominate, which require large scale reclamation measures.
Oon the coasial tracts of Gujarat and Saurashtra, the pro-
blem is similar, namely, a large scale reclamation of
Saline soiis, Ferozepur district (punjab), especially its
scuthern part, falls legitimately into the arid desert
area but since already under irrigation, the question of
1ts consideration in this Report does not arise. Again,
Bellary and its neighbourhood constituting an arid area

of Karnataka has the problem of a deep,}impervious, alka-
line and bad structured black soil. It does not, however,
possess any of tre deserti. conditions attributed to the
Rajasthan ard neigihouring arid areas. The development

of these areas is equally important, but for reasons

stated above, *they have not been included in this Report,



SECTION 1ITI
DESERT DEVELOPMENT PROGRAMMES
- A RETIEY -
3.1 papart from the spcr-dic 2ttompts m-rd¢ by scme of
the former rulers of Princely States to fird ad Lioe
solutions to the pressing prcblems in isclatcdrare-s,
there is nc evidence of any organiscd and syst-matic
attempts having been made beforec Independence tc tackle
the problems of the desert in a comprchensive way.
3.2 TIn 1951-52, the need to conserve <né imruve the
resources of the desert region of Rajasthan wes recog-
nised and an ad hoc Committee of EXpcrts was appointed
by the Union Govermment to Ilnvestigate and report on
this problem, A Desert Afforestation Centre was set up
at Jodrpur in pursuance >f the recommcndations ~f this
<mmlttee. Subsequently, the scope ~f works at the
ftarion was erlarged by the inclusin of soll conscr-
-7ation proqrammes and it was nomed in 1957 ~s the Desert
lk?orestation and Snil Conservatinn Station, The Staticn
Was remilred to corduct research, basic as well as applied .,

in land tuse relating to forestry, crop husbapdry ané grass-
lex” development so that the prcklem cf wind erosion and

resu.*ing imrrease in desert conditions could be contrclled.
<«3  Awout “his tine, an Arid Zone Project was started
urder trie =aspices ~f *he UNESCO tn initiate nnd intensify
research on pratems of arid zones in different parts cf

the world. Under nls rroject a UNESCO adviser, an expért

from Rustralia, was imitcd to render advice on the ways
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and means of identifying and overcoming the problems nf
desert areas in this country. The Expert suggested a broad
based programme of research and surveys covering basic re-
sources, fundamental problems of soil~water-plant-atmosphere
relationships, cnntrol of pests, regulated grazing of pastures,
development of animal husbandry and arable crop raising and
socio-economic problems, In pursuance of these suggestions.
the Desert Afforestation and Soil Conservation Station was
reorganised in 1959 as the Central Arid Zzone Research Institute,
3.4 The Central Arid 2Zone Research Institute (CAZRI) com-
pris«s € Livisions with 4 experimental research farms and 12
Range Management and Soil Conservation Centres. The main
function of this Tus-itute is to conduct basic and applied
research on different problems of the desert regions of the
country with a view to finding out the most appropriate and
relevant solutions. The researches include intcgrated basic
resource surveys which indicate possibilities of exploita-
tion, analysis of rainfall pattern and distvibnti.su, Jdeter-
mination of evapotranspiration and soil moistures, techindgins
of stabilising sand dunes and raising of shelter belts, study
of improved grasses etc. Studies have also lheen made in
improved farming practices, croppiug pattein and application
of fertilisers, water harvesting technigues, development of
grasslands and pastures and afforestation.

3.5 In 1960, the State Land Utilisation Committee appoin-
ted by the Government of Rajasthan made {ts recommendations
en the development of desert and semi-desert areas of
Rajasthan. In 1964, Government of India set up a Working

Group under the Chairmanship of Shri M.K. kidwail which examined
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the problems of desert dcvelymert ~n rec.mr 2.

)

number of pilot projects for Improvem=:nt of -2 :ct. C
desert areas. This Committec« félt that ultimately it
would probably be necessary to set up a Desert Develo;.-
ment Board to keep a watch over the formulati-n and
implementation of schemes fnr the developmcnt c¢f desert
areas. In June, 1966, the Desert Dévelopment Board was
accordingly constituted with the Secretary, Ministry of
Agriculture as its Chairman to ensure a more rap-d deve-
lopment of arid region. Nominees of the States of
Rajasthan, Gujérat ané@ Haryana and representatives of

the Planning Commissi~n and Ministries of Finance, Agri-
culture, Irrigation and pPower, Health and Family Planning,
Conmmulcations, Education and Social Welfare and four
non-officials were made members of the Board. However,
the emphasis 1in the programme of the Board was mainly
restricted to agricultural development only.

3.6 The Board was reconstituted in October, 1971, with
the Minister of State in the Ministry of Agriculture as
its Chairman and the Secretary, Pepartment of Agriculture
as its Vice-Chairman, thus, raising the status of the
Board. The representatives of the Ministries of Health
and Family Planning, Irrigatinn and Power, Communications,
.Education and Social Welfare were excluded as the pro-
grammes covered only acricultural development. In the
reconstituted Board, representatives of the Planning
commission, Ministry of Finance, Dep=rtment of Agriculture
and State Govermments of F:jasthan, Haryzna and GQujarat

were included. 1In addition; four non-official members
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including two Members of Parliament and twn representatives
of the local panchayats were also included in the.Board.
3.7 Oon the basis of the recanmendationg of the Bo;rd,

an integrated programme of pilot projects for desert deve-
lopment involving a total outlay of Rs.,10 crores was pro-
.posed for inclusion in the Fourth Five Year Plan. This
programme covered items like pasture dgvelopmeng, minor
irrigation and soil conservation. 28 against this, a very
limited programme costing a total of Rs.2 crores could
actually be provided for in the Fourth Plan, allocated

among the three States as under:

Raj asthan een . Rs .12° lakhs
Haryana 5% Rs. 40 lakhs
Gujarat. erey, . Rs, 40 lakhs

With these resources naturally only a few Centrally Spon-
sored Pllot Projects oould be uidertaken in compact areas.
3.8 The desert developueut work was initiated 1in 1969-70.
with pilot projects in the fields of soil vouservation, wiuvor
irrigation and forestry in the States of Haryana and Qujarat,
In 1970-71 similar schcmes were taken up in Rajasthan but
were confined to Barmer and@ Jaisalmer, The idea in taking
up small areas was that it was expected that when develop-
ment activities were coiceutrated in.smail areas, it wouléd be
possible to create a real impact in these areas and also %o
demonstrate that given thq Necessary resources even éhe arid

areas could become prosperous,
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3.9 The expenditure incurred by the threec Statcs -~gainst
-the_funds. .sanctioned Ubto 31st March, 1973 is shcwr in
Table belows

Teble 3.1 : Desert Develcpment Programmes =
Progress cf Expcnéditure

[

State Sancticned Expenditure % of expondi-
funds incurred up- ture to sanc-
(Rs.lakhs) to 31.3.73 " tioned funés
since
inception
(Rs.lakhs)
Falantrmn 115.51 87.44 75,7
Harzans '4C,63 39.66 97.6
Gajarat 39.44 30,37 77.0

k provision of Rs,3n lakhs has been mace in the Central

Budget for the Desert Development Schemes in these three
tates during 197374,
Prog: 3'10_ The atlg region Cf western Rajasthan covering

Rajasthan nearly three<tifths of the State, by and large, does not

~0Ssess the comditions favourable to crcp farming. To

Stabilise *re agricnltﬁral economy and initiate its

grow=r, the follgaing schemes were sanctioned in May, 1970,

for gxecution in &yvey Alstrict:-

(Table 3.2 on page .21)



21

Table 3,2 : Desert Development Schemes
in Rajasthan

Scheme Physical Allocation
targets (Rs. lakhs)

Rehabilitation of 12,500 hectares 31.25
forests on hills
Grassland develop- 2,000 ® 2.50
ment for fodder
banks
Development of 6,000 " 24,00
pastures
Reclamation of 3,000 " 15.00
saline solls .
Wincd-break 560 row km 5.00
plantations

3.11 These physical targets have subsequently undergone
certain changes. Moreover, an additinnal sum of Rs.21.65
lakhs has also been sanctioned for these programmes,

3,12 The scheme for rchabilitation of forests on hills
1s to cover a considerable area in Barmer district with

kumat (2cacia_senegal), dhoora (Anogeissus pendula) and

bushes to protect the area for about 8 tn 10 years against
grazing and browsing so that the trees are re-established

and the grounc is covered with grasses and bushes. The
resulting scrub forest is expected tn provide fuelwood

from dead and dry fallen wecod for about ten years in addi-
tion to grass and grazing faclilities. ©On a rotation cf

40 years, each hectare will yielé@ 200 quintals of fuelwood.
In addition, two quintals of grass will be available anmually

from the fifth year,
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3.13 Extensive stresches of sewan (Lasiurus sincicys)
gpasslandsAekist in the Barmer district, A porti-n of
éuch areas is sought to be preserved by fencing so that
in years of good rain, grass may be cut and stored in a
fodder bank to be utilised Auring scarcity years, Whil.
providing work to the local peocple on co;lection and bal-
ing of grass, the scheme is expected to make available
hay locally in scarcity years and save long haulage from
ocurside the State,

3.14 Urder the scheme for development of pastures it

is intenced to imtroduce controlled and rotational grazing
“n the gorhar areas (village ¢ommons) of Barmer district.
k few of theng areas are to be reseeded with suitable
Perennial and mivritive grasses viz. dhaman (Cenchrus
Lillaris), kala @haman (Cenchrus setigerus), karad

Lichanttuip gqnmulatum) and sewan. Moreover, in some of

he pastures, variois top feed species have been planted,
¢ 1s understood tha: tne pasture lands treated uncder

ths scheme have on “he whole responded well. The imple-

menation of “his 8scheme has already provided work to

abous w0 *thousand needy labourers and 160 local 1it’rate

pe0p1e<pto'rar:h 1971,

3.18 ‘here are extersive patches of saline soils

devold of vegetasi~n along the runi river. The prngromme

for reclaration ofsaline soil is irtenced to convert
these _ands inta Protuactive lam® for cultivation by plant-
ing salit resisting planes, Vilaycti babul (proscpis
julifiora) an® babul (rcaa:g nilotifa) are now fairly well

)
established from s-wing are farash (Tamarix arfticulata)
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from cuttings. Salinity on the whole has gone down with
these measures and natural vegetation has come up. It
is understood that there is a growing demand for releas-
ing a large part of agricultural area covered by the

" scheme which has become fit for productive use.

3.16 Wind breaks in multiple rows of suitable tree

species of vilayeti babul, Israeli babul (acacia tortilis),

farash, neem (Azadirachta indica) and siris (albizzia

lebbek) are prepafied to be planted along all important
roads and railway lines and around tubewells. The wind
breaks will protect roads and railway lines from keing
covered with sand and check wind erosion in adjoining
leeward lands. The trees will also provide shelter to
livestock and travellers. There has been consicerable
damage to plantations by gerbils. Measures to eradi-
cate this rodent species have not yet met with complete
success.

3.17 The programme sanctioned in Jaisalmer was wore
modest. The schemes included cultivation of green fondden
in 200 hectares, pasture development over 3,000 heclares
and raising of 100 wood lots and two nurseries. The
estimated cost of these schemes is Rs.16.11 lakhs. It

is reported that upto March, 1973, no significant pro-
gress has becn achieved in respect of these schemes, the
State Govermment having spent a sum of Fs.3.34 lakhs only.
3.18 Investigations have shown the existence of acqui-
fers in the Lathi Series of Jaisalmer district, with
potential of installing several tubewells with an aver-

age discharge of about 150,000 litres per hour. The
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exploitation of this groundv it~r 1is expécto& te
help green fodder cultivaticon in this area, Toe
tubewells can act as watering points for cattle
and these very locations could beccome milk c~llec-
tion centres. The Govermment of Rajasthan has
undertaken a pilot project during 1973-74 around
five tubewells. The targets are to undertake
fodder production in 300 hectares, pasture Cevelop-
ment in 750 hectares, organisation of milk pro-
ducers' cooperatives in 25 villages and installa-
tion of a chilling plant at pokaran. An expendi-
ture of Ps,.28 lakhs - RS,14 lakhs from Drought
Prane Areas Programme and Rs.14 lakhs from Desert
Developmerit: Programme 1s anticipated.

3.19 In Haryana, the programme of desert deve-
lopment was initiateé during 1969-70 on a pilot

basis. The problems of Haryana desert are similar

to those in the desert of Rajasthan, sand-ktlowing,

vesterly hot winds and saline ground water. AN
outlay of RS.40.63 lakhs was sanctioned for various
prog:ammes in Mahendragarh district:

. Agriculture Rs., 14.50 lakhs

Minor Irrigation EFs. 18.13 lakhs
rorestry Rs. 8,00 lzkhs

3.20 Contour bunding being a well reccgnised
grogramme £or irncrcasing acricultural production
through conservati-n of rain water was taken up
in two blacks of Mahendragarh district during

1969-70. Besides enabling better penetration of
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rain water and replenishment of groundwater, the pro-
gramme is expected to provide the much needed emp’oy-
ment to the idle mangower.

3.21 The loose friable texture of the soil and the
undulating pattern of land make the task of carrying
irrigation water t» the fields difficult besices causing
heavy transmission losses due to percolation in kacha
channels. With a view to making optimum use of water
resources, 1lnstallation of underground pipeline conveyance
system around five tubewells was taken up for thec bene-
fit of the areas under their command. This work was
coupleted by 1971-72 and extension of the programme to

22 new deep Government tubewells was planned during 1972-73.
3.22 Demonstration of sprinkler irrigation was under-
taken on a small scale during 1970-71., The impact of the
programme on the areas covered is reported to be encourag-
ing. Besides the 42 sprimnkler sets purchased in 1971-72,
the purchase of 40 additional sprivklers was euvisaynd for
197273, |

3.23 To meet the acute shortaqge of water for driunkiug
and'irrigation purposes, three schemes for percolation

bunds have been approved by the Desert Development Board
%

for Mahendragarh district under minor irr{gation proygramne,

As a result of éonstruction of these bunds, the land below
the bund has been reclaeimed for cultivation and water level

{n the wells in an area of 39 t» 52 sq km has risen. The
water in the wells which was highly saline before has improved
ﬁn guality and it ié now fit for irrigation purposes though
even now it 1s slightly saline. The areas enclosed by the

bundes could grow a crop of wheat with the stored molsture.
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3.24 Forestry schemrs have alsn been sanctioned in
moblocks of Mahendragarh cistrict. This programme
covers affarestation on hills and non-arable areas
in the plains, fixation of sand dunes, setting up

of wind breaks in agricult:iral lands and rasture

development.
Programmes 3.25 In Gujarat one tehsil of Banaskansha Jis-
in
Gujarat trict has been selected for implementation of the

pilot projects during the Fourth Five Year Plan
under the Desert Development Pr:gramme. This area
1i§s adjacent to the Pann of Kutsn. The sub-soil
1s saline angd winds blow sand across the fields.
The rainfall is scanty and irregular. The follow=-
ing programmes with a total prcvision of Rs.39.44
lakhs have be=n sanctioned:

Table 3.3 : Desert Developmen Schemes

in Gujarat
Scheme Physical Amount
rargets sanctioned
(ks .-.akhs)
Minor Irrigation
a) Check dams 5 Nos. 6.02
(Adbandhis)
bl'TUbewells 14 Nos. 24.55
Soll Conservation 2,532 hectares 4.98
Affrestaticn 600 hcaotares 3.89
- ) .
1.26 The pvrvamr.. 0 r =inr irrigati'n includes
sorerrurtion of ¢° ok Aans (24 ~n”hi) and tubcwells.
T check @smg c-re.rv.. .ater and molsture by

irmundating the area enclcsed which helps to leach

the salts. These are expected to benefit an area
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Of 766 hectares. Under the tubewell scheme 16 sites
were explored of which 13 have proved successful. When
completed they are likely to benefit 1,040 hectares of
culturable command area. Under the soil conservation
programme, contour bunding has béen done in 3,232 hec-
tares till November, 1973.
3,27 Under the afforestation programme a new techni-
que of afforestation suggested by the Censral Arid Zone
Research Institute is now under trial. This consists
of deep ploughing, contour bunding and planting of seed-
Jiugs. ‘IMis technique is reported to have increased the
survival percentage of plantations to 60 on an average.
It has been reported that the plants have come up well
on the higher slopes but they have stunted growth in the
valleys where salts are accumulated. The problem of
_ keeping the salt away during the initial period of plant
growth has to be solved. Pplantation bas becn conpleted
on 375 hectares by Ncovember, 1973,
3.28 The pilot projects descrihed above ate unly Iw
the nature of experiments, They only demunstrate the
extent to> which various methods would be etfective. But
by themselves these schemes would hardly make any dent
in the vast problems of the desett areas. The main task
of the desert rehabilitation aud development has yet

to be faced.



SECTION IV
APPROACH TO FUTURE DEVELOPMENT

4,1 In spite of the inhospitable environments

in the desert area of Ra;asthan,uthe human popula=~
%zion there has been increasing,Conditions being
anfavourable for unirrigated arable crop production,
the principal vocation of the people has been .
animal husbandry. Inevitably, the rise in human
population led to an increase in the livestock
population to support it. 7This created increasing
pressure on the vegetal resources of the desert
leading to their rapid depletion. This first slowed
down the rate of growth of animal population and
then more recently resulted in an actual decreas;;
the decrease being sharper in the more arid western
part of tte desert, As stated in the draft Fifth-
Five Year P.an of Rajasthan, during the period
i951-61 the.increaSe in livestock was at the rate
of 2.5 per cent per arinum, This came down to 1.5
per cent durirg 1961-66, Then, during the period
1966-71, due to repeated droughts, the livestock
population declined by 5 per cent. The overexpl-
olted vegetal éover was no longer able to sustain
the large numbéer, The main reductiom was in

cattle a2nd sheep, Goats held on and in fact
increasad, 2s they cculd eat almost anything and

survive,

:)
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Early 4,2 The deterioration in the area has reached

Rehabili-

tation of a stage, when unless it is effectively and

Desert _

Area expedi tiously checked, there will be further

Necessary

_deterioration at an accelerated pace., The area

has potentialities not only for rehabilitation
but also for becoming more prosperous than ever
before, But, the longer the delay in its
rehabilitation, the more difficult, expensive
and uncertain will the development become.

Forage - 4.3 Nature has endowed the desert areas with

and Fuel

Resnurcea,. huardy grasses and shrubs which are able to survive
arid conditions, These have devel oped deep root

systems.. Grasses like anjan (Cenchrus setigerus),

dhaman (Cenchrug ciliaris), sewan (Lasiurus
sindicus), etc., which grow in these areas have
fairly high protein content and are relished by
the stock, The shrubs give various berries which
provide food material. A few tree species,
notably khejri (Prosopis cineraria), provide top
feed for camels, sheep and goats. These are
reavily lopped for fodder and fuel. The phog
{Calligonumpolygonoides) is a valuable bush in
*he desert, The portion of it above qfound
provides fodder ana the roots below are dug out
for fuel, Digging of phog Has become a regular
vocation and provides employment to a large number
of people and use of their camels when not

otherwise occupied., There is a regular trade in
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phog roots which are supplied as fuel not only to

towns within the State but also in the neighbouring
States. The digging up of phog roots loosens the
soil held compact by them anﬁ therefore aécelerates
wind erosion énd dune formation, To check the
large scale root digging, alternative source of
employm;nt and livelihood has to be found for the
people engaged in this activity, as also the means
to meet the fuel demand, The harmful practice of
digging phog roots can be further discouraged a
good deal by prohibiting their movement out of the
State. The desert rehabilitation programme should
generate enough fuel for local use and employment
potential to absorb the labour which would be taken
away from this vocation,

4,4 Because of the incapacity of the desert

area to sustain the large animal population
throughobt the year, a system of annual migration
has developed in the area, In normal years,

cattle and sheep graze 16 the desert area from
July to November, first on government and uncropped
lands and then on private cropped land after harvest
sheep following cattle for‘ stubble grazing. The
migration starts usuallf after Diwali feétival.
This migratory system e§en during the best of the
Years operates harshly.. During this annual
migration, considerable animai mcrtality occurs,
the t~li beino haavy in drought yzars, Cattle and
shz:s los 2 waln™-| mi?k, wool and mutton ylelds

Arop. As undcr these conditions of migration any
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-organised system~bf marketing is not feasible,

the'cattle‘and sheep owners getzlbﬁ‘prices for
their products, Nor can the livestock, because
of migrations, be improved through any systematic
breeding programme, As wool is disposed of in
areas of migration, the families staying back
are.deprived of raw material for cottage indus-
tries which could gl ve them some additional income.
The nomadic life wﬁ}ch tﬁe migfating cattle and
sheep owners and herdsmen lead deprives their
childrén of the benefit of education, They,
therefo%e, continue to remainlbackwafd. It is
thus of great importance that conditions should
be cfeéted to enable these nomadic people to

lead a settled life. | |

4.5 The most important programme for the

rehabilitation of the desert would be pasture

.development by regulated grazidg and creation

of grass reéerves. At present, the grasses and
sh;ubs have not got a chance fo grow due to
over—grazing. If areas are ﬁroberly fenced and
grazing is regulated as sﬁggested in paragraph
9.35,ithe grazing capacity of the area can be
increased manifold. The rotational grazing

and grass resérves have to be planned in fairly
large blocks, each of a minimum of 200 hectares.
It would also enable concentrated grass collection
from grass reserves, Large blocks are relatively

easy to supervise and manage. Also, the larger
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the block size, the less expensive is the fencing,

Wire fencing should invaciably be rescrted to as it
offers no obstruction to sand storms and does not
facilitate longitudinal sandbank formation, which any
other tvpe of fencing would enccurage.

4.6 In the grass reserves, no grazing can be allowed;
otherwise sufficient stocks o grass cannot be bullt up
to tide over scarcity years. There should be sufficient
rumber of grass reserves in each district. Grass is to
ve collected, baled ard then stored in fodder banks.,
Cd.Lecied grass in any year should not be held in fodder
barks for more than three years, including the year of
zollesticr, after which it should be disposed of, unless
sonsumed i{ the meantime to relieve scarcity conditions.
Usrmally, %:e surrent year's collection would replenish
*fe 3 year oid siock disposed of in any year. At any
tlme, the fodder banks will, thus, have grass stock of
1l % years ' jroduction to meet the requirements during
periods cf scarcity,

4,7 Bo*h the programmes of regulated grazing and
ar:ss reserres can best be done on government owned land,
Tre Commissior was given to understand that there is a
fa'r amount of government owned land in Bikaner, Barmer
an} Jaisalmer ¢’stricts and a lesser proportion in

other dosert districts. But nct much of this land 1is

in Targe blocks which c~a ho cconsmically and convenien-
tly feoe 3. It is a mali:r of cousliderntle importance,

ther~fore, that the covernront lani scattered all over
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in bits of various sizes should be consolidated

in blocks of suitable sizes. Towards the same end,
groups of landowners should be encouraged to
collectively use thelr land for regulated grazing
and formation of grass reserves. It 1s emphasised
that pasture development through regulated grazing
and grass reserves is the cornerstone of the
programme of desert rehabilitation and consolidation
of lahd holding an essential step in it, |

4.8 It is an accepted policy that surplus land
wherever available, as a result of enforcement of
land ceilings or otherwise, should be distributed
to landless agriculturists, farmers with uneconomic
holdings and other defined categories. This would
be a suitable arrangement where the land so
diétributed would give at least one agsured crop

in a year, but not so under the desert conditions
where in most years nothing worthwhile can be
cropped. In desert area unjrrigated land is best
put to use for pastures for which large blocks

have to be enclosed. It is, therefore, recommended
that in the desert area unirrigated land should

not be parcelled out in small bits to the landless
but should be consolidate& in large blocks for

pasture development,
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4,9 Inevitably, the process of desert rehabi-
litation wculd tzke scme time. A rehabilitation
programme based cnly on local resources is not

likely to gather enough momentum to ovetrtake the
pressure of demand created by the rising popula-

<ion in an over-exploited area. Initially,

“herefore, resourres will have to be inducted

from outside the desert area to augment local
availability, particularly of food, fodder and
fuel, This would require a well planned programme
of procurement and distribution,

4,.n The desert may not be advancing north and
~orti-castwards as suspected at one time, but

tr e sards in the desert certainly move with strong
wincs. Over millennia the desert sands have formed
sand dunes. Most of these are stable though their
.sﬁability 1t now being threatened by the overex-
plceitation of the vegetal cover, Regulated grazing,
as »roposed earlier, would go a long way to

impsove the condition of these dunes. The more
retent sand Aunes are unstable and are ¢ ompos ed

of ’reshly deposited loose sand which is easily
bl:&n over by the wind, These pose a threat to
haditatiors, roads and arable lands within their
re:ch,

4,:1 The Forest Department of Rajasthan and the
Contral Aprid Zor.e Research Institute have undertaken
sone pilot schiames L. evalve techinigues for sand

Au~e stabilisaticn., Results so far are reported
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to be good for the short perigd the experiments
have been underway. Treatment of an area 1is
estimated to cost around Rs.680 per hectare over
a period of 5 years, Half the cost s for
fencing and mulching. As the young plants have
to be watered 5 to 6 times in a year, each time
with about 18 litres of water per plant, that
also is a major item of cost. It is reported
that the treated area is expected to bring
economic return in a period of about 15 to 20
yeurs,
4,12 It would require an enormous sum of money
to stabilise the shifting dunes in the vast
desert area. With more pressing claims on the
limited financial resources, a large scale
programme of sand dune stabilisatlon cannot be
contemplated at this stage., But stabilisation
of such Aunes as pose a threat to large towns,
roads and railways should be taken up. An
assessment of the requivement of funds for the
purpose should be made so that priorities may
be considered. Of course, all shifting dunes iu
the canal commanded area shall have to be
stabilised to prevent sand casting on arable
land there.
4,13 The desert area should be self-sufficient
in the matter of fuel supply to the extent
possible, Large demands from towns and require-

ments of defence personnel have reduced the fuel



36

resources of the desert, particularly the western part
of 1t, to near exhaustion, These have to be revamped,
Growing trees in thils area with very meagre rainfall

and high temperatures require watering of the saplings
for the initial three to five years before the roots go
down deep enough for the plants to sustain themselves.
The main activity in tree growing will have to be in the
canal commanded areas because of the availability of
water there. That area would, therefore, be a major
source of fuel supply in future when the programme of
tree growing there is mostly through,

4.14 Canalside land is admirably suitable for tree
plantation, Along the Rajasthan Canal, land of varying
width upto 300 metres is available for plantation on
either side of the canal, Likewise land is available
along branch canals for at least 3 rows on either side,
The State authorities also propose to plant trees in
single rows on either side of offtaking channels, The
feasibility and desirability of the latter are in doubt.
Also tending of a single line of trees may be expensive
and its success uncertain, Trees in this area unless
properly protected and guarded have poor chance of
survival,

4.15 There are large government owned shifting dune
areas in the canal command which will not be brought
under irrigated crops. These have to be planted over
with grass and treass, both for their stakility to prevent
sandcasting om adjoining cropped arcas and to provide

fodder for livestock and trees for fuel, fodder and shade.
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Grézing of cattle there should be restricted so as not
to disturb the soil. People may be allowed to cut grass
for feedihg their stock on payment of a moderate fee,
The trees should also be protected and lopping should
be allowed under supervision. The village Panchayat may
be allowed a share of the income from these trees when
felled on mafurity or otherWiée.

4,16 In the canal cultivated area, it is important to
establish sultable shelter belts and wind breaks to
minimise the desiccating effect of hot winds and reduce
sand casting. Whgrever such protective plantation has
been raised, crop yields have shown marked increase.
These also provide a valuable source of fuel and small
timber, With the proper choice of tree speciecs no
undegirable shade effect need be apprehended. Nor do
these trees with their deeper root systems compete with
crops for soil moisture and nutrients.

4,17 In the early stages of development of commanded
areas, there will be water to spare, which can be utilisec
most advantggeously for raising trees on canal lands,
1ntercomﬁand sand dunes, and for shelter belts and

wind breaks. This opportunity must be fully availed of
as later when irrigation has developed, water may not

be spgred for such purposes. A programme of tree
growing on a massive scale in the commanded area should,
therefore, be drawn up and implemented on a priority
basis. Tree planting should be completed within a

period of five years of water beceming available in an
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area, Suitable nurseries will need to be planned
ahead and saplings should be made available to
people of the area at a nominal price,

4,18 Tree plantations are necessary along all

~ important roads, partly to prevent sand accumula-

Plantation
in Other
Desert Areas

tion on them which obstructs traffic and partly
to provide shade for the road users and the live-
stock which browse in the vicinity. To be effec-
tive, at least five rows of trees should be grown
on the windward sideé without break. On the
leeward side a smaller number of tree rows up to
threa can be planted., Both from consideration of
aesthetirs and requirement of shade the tree
specles for roadside plantation have to be such
¢s would give good shade and have a long useful
ife.

4,19 Ir. areas outside canal command, hesides the
trees which will naturally come up in the pasture
ernclosures or which may be planted under any
iimited programme of sand Aune stabilisation, no
a*tempt need be made to raise forest plantations
as “hese are not likely to succeed in the arid

tonditions of the desert without irrigation

" which would not be justified,

Animal
Husbandry

4,20 With the total water resources currently
a~ the disposal of Rajasthan for use in the
elaven ari” Aistricts covering ahcut 208,626 sq km,

only about a tenth can be served with irrigation
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facilities, In the remaining area, with its

scanty rainfall, there cannot be much of arable
cropping. The economy of the desert area must,
therefore, be animal husbandry oriented.

4,21 In 1966, according to livestock census of
that year, there were, in the eleven desert districts
of Rajasthan, 5.54 million sheep, 4.26 million
goats and 5,82 million cattle and buffaloes besides
other animals like camels, horses eté. By 1972,
the number of sheep had come down to 5.11 million
and that of cattle and buffaloes to 4.59 milllon,
Goats on the other hand increased from 4,26 million
to 5.82 million., The goat has been in competition
with sheep for the grazing resources of the desert,
The desert area, even on rehabilitétion, would

‘not be able to support the present sheep and goat
population., Of §heep and goat, the latter 1s the

- more destructive animal, It is, therefore, obvious
that for proper sheep raising, the number of goats
must be drasticaliy reduced, It 1s suggested that
this may be progressively reduced to 25 to 30%

of the sheep population, The number of sheep need
not be increased ard improvement can be sought
through better breeding,

4,22 The home tracts of some of the important
cattle breeds lie in the western districts of
Rajasthan, such as Rathl breed which has some
potentialities for milk production, the Nagori breed
which 1s a specialised draught breed and Tharparkar
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and Kankrej which are useful dual purpose. animals.
Breeders cof these c=2ttle derive sizeable income from
the sale of cows and bullocks of these brceds, Therefore,
these breeds should be developed with special emphasis
both on draught quality and milk production,

4,23 For any programme of improvement in livestock,
adequate supply of feeds and fodder is a pre-requisite.
I{ i1s important to have a good supply of green fodder
for high yielding dairy cattle. For ensuring this,
under the.desert conditioﬁs; it becomes necessary to
make irrigation supplies available for the purpose,
Rajasthan Canal would be the main source of such
supplies and the cropping pattern on this canal system
should include fodder crops. It is recommended that

in view of the importance of animal husbandry in the
desert area it should be aimed to utilise about

30 per cent of the irrigable area for growihg fodder crops.
4,24 There are two alternatives to heet the fodder
requirements of cattle. One could be concentration of
dairy cattle in the canal commandéd area by moving
cattle from different parts of the desert to the

canal area. The other could.be to take irrigation
supplies for growing fodder to arquwhere superior
types of cattle, particularly daify cattle, are being
bred. Neither alternative alone would meet the
situation, The answer would seem to lie in measures
both for encouraging dairy cattle keeping in the flow
commanded area and tsking canal water by 1ift channels

to the existing cattle areas to the extent feasible.
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This matter is further discussed in the Section
on Development of Water Resources. Cattle
population of existing good breeds cannot be
completely uprooted and moved to entirely new
distant areas. However, movement within reason-
ably short distances to green fodder prdducing
areas would.be feasible and desirable. Further,
green fodder can be transported to cattle
centres in unirrigated areas which may lie
within easy réachf

4.25 In the canal commanded area and in other
cattle breeding tracts, there will be a large
number of cattle, At these places of cattle
concentration, dung will be available in large
quantities, With'shortage of fuelwood, much of
the dung will be used as fuel and to that extent
will not be available for manuring fields,
Extraction of gas for fuel purposes from Juny
does not detract from its manurial gualities,
Therefore, if sizeable'gobar gas plants are
installed by farmers or cattle breeders owning
sizeable herds, it would solve to a significant
extent the local fuel problem and also bring
them subsidiary income through sale of gas and
residual gobar. The gas can be supplied to
users in cheap containers or directly thfough
pipe line. Larger gobar gas plants would be

more economical than the smaller units operated
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with gobar from only half a dozen cattle,

Initially some promotional subsidy may be necessary
to popularise the use of these plants, In consi-
dering the economics of installing a gobar gas
plant-the manurial value of the residual gobar
would be an important ecnsideration as in the
absence of the plant thaf much gobar would not be
available for manuring fields, it having been used

d

up as fuel,

Water 4,26 Much of the prosperity of the desert area
Resources
hading would depend on the judicious use of the available

water resdurces. These ;omprise rainwater,
groundwater and surfacewater flows., Most of the
ceser* area has to make do with only rainwater.
The rainfall is scanty and erratic with wide
variations ard frequent failures, It ranges
bewween ar. average of 178 mm in Jaisalmer and

366 m™m in Jodhpur., In general there is only one
good vear in three ahd even in this pattern there
1s no regularity. Rainfall is tﬁerefore an
exceedlrgly precarious source particularly in the
western. ralf of the desert area. Fighting for
survival in the deéert area, the'Paliwal settlers
in Jaisalrer developed a water conservation
technique krown as 'khadin', There are areas in
the desert wrare the surface ts stony and gravelly
and generally imporvi~us to water percolation,

Even a little railrf-il in these areas flows down
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By constructing suitable guide banks or channels,
such surface water 1s led into selected valleys
where in course of time groundwater accumulates and
the area becomes fit for agriculture. In one such
valley near Jaisalmer town, the then ruler had
developed a garden on more than a thousand acres.
After Independence such 'khadins! have been developed
in parts of Jodhpur, Nagaur, Jaisalmer, Barmer etc.
This method of water harvesting should be promoted
wherever suitable conditions obtain, The Rajasthan
Soil Conservation Department has undertaken in these
areas a subsidised rellef works programme of conste
ructing smaller 'khadins! for the joint benefit of
five or more cultivators! families, The smaller
'khadins' need to be evaluated for performance

and economics,

4,27 In the rain.scrveld areas of the Jdesert, all
known techniques of water and moisture conservation
will have to be employed to improve production

where such techniques are workable. In the undulatiug
desert terrains of Haryana and Gujarat, a system of
'bandhis! and ‘adbandhis' has proved of immense

value in soil and moisture conservatiocn and
groundwater imprcvement in the valleys, The technigue
is to put an earthen embankement across a converging
watershed so as to hold up the rainwater flow from
the catchment. The accumulated water gives some

protective irrigation to the area below the bund.
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At the end of the-rainy season, the tank is usually
dry and a rabl crop can be grown on the retained mois-
ture in the water spread areas. Advantage should be
taken of this technique on a much larger scale than
at present, In the eastern part of the arid zone
toﬁards the Aravalli range where the rainfall in
normal years is sufficient for ralesing 3 low-water-
requiring short duration crop, contour bunding as a
measure for water conservation, would be useful ang
should be promotéd.

4.28 Water in the desert area is the most precious
commodlty and has to be made use of to the fullest
extent whengver and wheregver it becomes available.
300d rainfsl! occurs there only once in t£2¥§ or four
years and in thé more arid ‘parts of the desert even
a$ longer irtervals. For instance, in Jalsalmer
¢istrict ar tarmsually good rainfall occurred in 1973
after a practically rainless decade., Khadins, tanks
and depressions got filled to thé brim.  But this
unexpected gift of abundant water found people
unprepare¢ for making the-fullest use of ‘it. They
tould have 1tilised this water for irrigating more
srea lower cown if water could be ¢onveyed there. It
13 reporféd *hat suitable areas exist near a number
of khadins whicr can be irrigated in a year of good
rainfall if channels are constructad in time for the
purpose. For this it is nocessary to investigate

the likely schémes, identify the worthwhile ones and

keep plans ready for implementation as soon as an
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occasion arises. The feasibility of growing
Irrigated crops on higher peripheral lands of
khadins by liffing Qater by pumps should also
be examined. Such utilisation of surplus waters
in a khadin would vacate more of tank area for
timely sowing of a crop than would otherwise
become available, It is recommended that a
study should be made and proper instructions
drawn up for making full use of water whenever
an unusually good rainfall occurs, It may not
be necessary to store up implements and equipment
like pumps in each desert district for such a
contingency. It should suffice if it is clearly
laid down what is to be done and by whom and
what equipment and implements are to be arranged
and from where, Perhaps a regional reserveg
under the Department of Agriculture may be
necessary for some of the items to assist the
farmers,

4,29 Groundwater exploration has revealed
u{?able groundwater of varying salinity level

in several areas of the desert. The underground
regervoirs which the groundwater investigations
have revealed, formed long ago when the areas
possibly had good rainfall and living streams
flowing across them. Those underground sources
have limited supplies of water. At present,

the recharge of the aquifers is negligible,
there belng very little rainfall in the area and
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very little flow of water from other catchments,
4.30 The first claim on the groundwater rescurce
i1s for domestic use, The State Government has a
comprehensive plan fcr providing piped water supply
<o various towns and villages based on exploitation
of groundwater. Industries, including agro-indus-
tries, use a relatively small quantity of water for
the edonomic benefit they give. Their regnirement,
therefore, should also be met on a priority basis,
After meeting these important requirements, the
groundwater available for growing high value crops
and orchards would be quite limited. But wherever
gyroundwater is available for these purposes, 1t
srould be developed early. Irrigated grass farms
for fodder parking would not be feasible on
“ubewells due to high cost of water,

4,31 There is practically no uégable groundwater
‘n Rajasthan Canal command area; but after some
“ears of lrrigation, water percolating from
irrigated filelds will build up good groundwater as
has ~appened ir Gang Canal area, That water can
theﬁ{be used conjunctively with canal water or
insreasirgy crop 1nfensities.

4,2 Whi.e further Aevelopment of the Ghaggar and
tk> Luni would enable snme more area to be cropped,
thke real impact of development would come from the
Relasthan Canal Project, Tho Canal is designed

to utilise 2868 Mcun < millicn aczvoe feet) of
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water. irrigating 1.26 million hectares (31.24
lakh acres) annually besides improving intensi-
ties on the Gang Canal and Bikaner Canal. Except
for the Lunkaransar- Bikaner Lift Canal designed
for an annual utilisation of 310 Mcum (0.25
million acre feet), the entire supply has been
proposed to be utilised for flow irrigation,
eest
The slope of the desert region being from.
west, the main canal has been designed as a
contour canal to irrigate a long strip along
the western border of the State.
4,33 In spelling out irrigation policy for
low rainfall areas, the Irrigation Commission
I ecommended* that "the policy should be to
benefit-as large a sectinn of the community as
possible and at the same time enable farmers to
obtain reasonable yields. Surface irrigation
systems should be designed to irrigate compact
blocks, the blocks being dispersed over a large
area to benefit large number of farmers. The
number of irrigations can be fewer than are
required for maximum yields", We are in agreement,
with this policy and rccommend that this should
be applied to the desert area within limits of
economic viability. It is pointed out thet
introduction of irrigation facility in an area

. :
bdings prosperity not only to the irrigators

¥ Paragrpah 6,19 of the Report of the Irrigation
Commission 1972,
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but all found to theo benple of the area in various
forms, Keeping this policy in view and because
of insufficient suitable flow areas inthe
Rajasthan Canal command as proposed in the Project
Report, it 1s necessary to spread the benefit of
irrigation to certain 1ift areas. This has been
dealt with further in the Section on Development
of Water Resources,

4,34 There should be a uniform water allowance
on the entire Rajasthan Can2l system, including
the 1ift canals., High intensities need not be
aimed at, An intensity which would give a reason-
able coverage of irrigation to as large a flow

and lift area as can be economically commanded
should be adopted. This intensity is likely to

be over 10N per cent,

4.35 The cropping pattern on Rajasthan Canal
should ultimaﬁely bring as much area under fodder
as may be required for a prosperous cattle
husbandry, This.may be about 30 per cert of the
«rrigable area. As the water on.this canal sYstem
is very valuable, in the rest of the area high.
value creps should predominate, The aridity of
the area {s a favourable factor f or producing
quality seed in the caral ccmmand as pests and
diseases cannot thrive there and the very low
rainfall makes it possible to apply irrigation

with precisior. in resrzct of time an? quantity
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for best results. The seed production in the
country at present 1s only a small fraction

of the requirements. There is thus an excellent
scope on this canal for producing quality seeds
of all kinds in a big way and that should be
very remunerative to the farmer.,

4.36 In the commanded area of Rajasthan Canal
there are some reclaimable saline lands in the
'tal' areas., These would require abundant
supply of water for reclamation, As there
would be spare water in a channel only in the
first few years till irrigation develops, the
programme of reclamation should be put through
during that period. The process of ree€lamation
would involve growing of crops like rice
requiring copious irrigation., It must be made
clear to all concerned that growing of such a
crop on this canal can be permitted only for
reclamation purposes and can be no part of the
normal cropping pattern as that would be an
uneconomic use of the precious irrigation
supplles.

4,37 The need for organising proper marketing

facilities for dairy and animal products

. cannot be overemphasised. At present the

surplus milk is converted into ghee which
fetches a price equivalent to 40 to 50 paise
per litre of milk against 79 to 80 paise which
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sale of fluid milk can give, Organised marketing

of milk through milk producers' cocperative societies
would be a major stimulus in dairy development.
Marketing of milk products, though easier, would
also need to be properly organised to ensure good
prices to the producers. Milk collection centres

in the milkshed areas and chilling plants in
sultable locations should be set up, if necessary
even as a promotional measure rather than strictly
on the basis of adequacy of returns at all centres.,
4,38 As for milk and milk products, marketing has
to be organised for wool and mutton. The setting

up of wool collection, grading and carding centres
would enable the shepherds to secure better prices
for thelr products than at present., This along

with development of pastures would go a long way

in gsettling the migratory herds., The wool anAd mutton
marketing should also be organised through
cooperative socleties,

4,39 We have recommended the construction of some
1ift canals in a later Sectioh of this Report,
These will require electricity for the pumps,
Electricity will also be required for exploiting
groundwater and minerals, Also, chilling plants

and processing plants for milk and milk products
will come up as milk prodvction cets organised,
These and othar in- ust iss will recuire electricity,

It 1s, therefore, 1mpcriant that a long term plan
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for laying transmission lines should be drawn

up for the area,taking into consi-deration the
likely schemes under all heads of development
requiring power. The route of these lines will

be governed by major load centres, such as pumping
stations on canals, clusters of tubewells, the
larger towns, etc., Location of important

indus tries including milk chilling and processing
plants and other load centres should be pinpointed
as best as 1s possible under the circumstances,

so that the State Electricity Board may draw up
the long term pién of powerlines for the area.

The taking of electricity to the rural areas in
the desSert will in itself engender development

in those areas. But in areas to which electricity
cannot be taken economically in the initial stage
of development, diesel engines should be considered
as an alternative Eource of energy, though more
expensive, for running tubewells for domestic

and industrial purposes.

4,40 In the vast Rajasthan desert, there is

no area which can be considered representative

of the natural conditions in the d esert, Every
part has been disturbed either by over-use orb
neglect. For understanding the life-cycle of
plants and animals of the region, it is necessary

to study the ecological status of the desert,
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There is, therefore, need to locate a suitable
area, which can be preserved for continued
studies under undisturbed desert conditions.

The preservation of the gecmorphological features,
flora and fauna for better understanding of the
environment can best be done by selecting,
notifying and maintaining a reasonably large area
as a Desert National Park,

4,41 The approach to the development of the
dweert area 1n Rajasthan indicated in this
SeCtiQn also broadly applies to the part of the

desart situated in Haryana and Gujarat.
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SECTION V

DEVELOPMENT OF WATER RESOURCES
RAJASTHAN
5.1 From consideration of rainfall, the area
of Rajasthan lving to the west of the Aravalli hills
and covering eleven districts, can be divided into
two zones., The western zone, to be called the D2E§
zone, receives on an average a rainfall of 10 to 5 c¢cm
per month for two months (DQ), namely, July and August
and legs than 5 cm per ﬁonth for anofher two month s
(E2), namely June and September. The zone covers
the districts of Gangagagar, Bikaner, Jaisalmer,
Barmer and parts of Jodhpur (Phalodi and Shergarh
tehsils) and Chury (Dungargyarh and Sardarshahar
tehsils). The remaining area nearer the Aravallis
is in a somewhat better rainf;II zone and is desig-
nated CZDIEI’ rainfall being between 20 to 10 c¢cm
per month in two months, namely, July and August,
10 to 5 ¢m in September and less than 5 c¢cm in June.
The requirement and availability of water for
these tWo zones need to be considered separately.
While in C.D,E

27171
recuiring and short duration crops like Bajra and

zone, some unirrigated low-water-

sesamum in kharif and gram in rabhi can be grown
in a normal year, in D%E2 zone a satisfactory

crop cannot bo raised without irrigation.

———— -

¥ These and other symbols used to designate rajinfall
zones are exnlained in Section VI,

53
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5.2 The water resources of the desert area
can be divided into three categories, namely,
(i) Rainfall and surface runoff in the areaj
(ii) aroundwater; and

(iii) surface water brought in from outsiAde
the area.

These sources are unevenly distributed and in
their totality are cuite inadequate to meet the
requirements of the area.

5.3 The rainfall in the entire desert area
is very low but it progressively decreases from
about 50 ¢cm at the foot of the Aravalli Range
to less than 20 cm along the western border.
The variation in the annpual rainfall is large
and goes up to 80 per cent. Also lower the
rainfall, the greater is the variaiion, which
accentuates the adverse conditians. In the

desert area the meagre rainfall has to be exploited
to the maximum extent by constructing khadins,
bandhis and adbandhis as earlier described

in Section IV, and by adonting'latest scienti-

fic moisture conservation technioues,

5.4 The indigenous surface water resources

in the desert area of Rajasthan are the scasoml
flows in the Luni which drains the western

slopes of the Sourthern Aravalli and ends in

the Rinn of Kutch, traversing Pali, Jalor and

Sirohi districts and parts of Jodhpur and Barmer

districts; and the Ghaggir in the north which
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entering from Haryana disappears in its own sandy
bed in Ganganagar district. These rivers irrigate
some lands by inumdation during floods and also
con;ribute to the annual groundwater recharae along
their course.,

Groundwater 55 The Rajasthan Ground 'ater Board has been
making extensive hydrogeological investigations in
the desert area and has located a number of areas

' A Riupereliy - X(
which have ustﬁble groundwater (see ma? « The
Board has given a districtwise assessment of annual
recharae or the cuantity which can be economically
mined, the present opumpage and the balance -exploi-
table ovotential. This is shown in Anvendix I.

These investigations have shown that there are

larce tracts where there is no us?}ble gr0undﬁater,
as for instance, the entire Rajasthan Canal Commanded
Area., In most areas the yield of tubewells is
relatively low, being about 40,000 to 75,000

litres per hour. The witer is mostlv brackish,

with salinity varyving from placé to plaée. The

best groundwater source is in the Lathi series
formation in Jaisalmer district. This sandstone
formation with tranned water extends over

an area of 7,500 sq km and can supnort somec fifty
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tubewells of a discharge of more than 136,000 litres

per hour, the depth of tubewzlls rancing hetwean 175

and 200 metres and pumping head haing of the order of

50 metres. Not all the gr oundwa ter discovered is in
convenient locations. For instance thé gfowndwater

belt in the north-western corner of Jaisalmer district

is in an area which is practically uninhabited and more
than 8N per cent of which 1is cavared by sand dunes.

This water nhas not much use it prcesent, hut wouled be

most valuable :f and when natural gas is exploited in

the arca.

T.h The first ~laim on the groundwiter res»Hurces

.of ~ne area would be for domestic use. The State Govern-
ment hig already drawn up a comprehensive plan for givinqg
piped water from groundwiter supplics to most of the

habitaticrns, The water requirement for industries

would be rev.ti-ely small. Whatcver is left over after
meeti'ng these :requirements would be available for
irrigation and wnu.d be most valuible for local develop-

ment. This however would not irrigate even one per

cent of the desert azea.

5.7 Uevelooment »f sroundwater for irrigation would

be practicable only 'f siectricity is available for
energising the tubewelle, Dicsel driven tubewells are
too expensive to sperste n this ared with arcundwiter
at considerable depth, Alic:dy in the Lithi avea some
tubewells with good yield leused »ut for cultivition

of cash crons aré geinag out »f yse s water from these

diesel driven tubewells is too exvensive for the purnose,
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It is, therefore, recommended that devélopment of
groundwater for irrigation should be coordinated

to the extent vossible with the nroaramme of laving
transmission lines,

5.8 The source of extraterrifori?l witers for
the desert area in Rajasthan is the Indus river
system. The Gang Cinal constructed in the 1920s
takes off from the Sutlej and serves a culturable
commanded area (CCA) of 380,000 hectares in the wes-
tern part of Ganganagar district, Another 290,000
hectares of CCA are being benefited in this district
from the Bhakra Irrigation Project. But the lirgest
benefit will accrue from the Rajasthan Canal Prdiect.
5.9 The Rajasthan Cinal Projecct, saﬁ&ioned in
1957, enyisaged the ¢construction of a3 larce canal,
with a canacity of 524 cumecs (18,500 cusecs)

taking off from the Hirike Barrace at the confluence
of the Sutlej and Bcas rivers. Water was to be
carried to R2aijisthan Cinal through a 214 km long

Feader Cantl, the Rirst 177 km of which lav in

Punjab and the rest in Ryjasthan. Only the por-

tion of the Feeder Canal lying in Punjab was to

be lined, The rest of the canal system in RYjas~
than territory was prcocsed to be kept unlined,
This nronject was intended tn» nrovide irrigation in
the nnrthwestern portion of the desert along the
international border, in a1 culturable commanded
area of about 1.3% million hectares, out of which

0.36 million hectares was to reccive perennial
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irrigation. An intensity of irrigation »f 78 per cent

in the perennial tract and 40 per cent in the nonoere-
nnial tract was stipulated. No 1ift canil wis included,
5.10 The project was revised in 1963 and again in

1970 and it now provid%‘ff—or the lining of all the channels
including distributarics and minors and th: raising of
the intensity of irrigation to 110 per cent with water
thus saved and storage provided by Pong dam on the

Beas rivers It also provides for a 1ift canal for the
Lunkaransar and Bikanér areas, ‘The revised project

now covers a gross commanded area of 2.0 million hectares,
ot whi@h'\.14 million hectares is the culturable command.
With an intevwsity of 110 ner cent, gross annual irrtea-
tion of 1.254 nillion hectares is envisaned, Of the
above areas, the Iunkaransar-Bikaner Lift Cinal would
serve a culturasle = mmanded arca of 51,000 hectarecs,
with a gross annua: irrigation of 56,000 hectares with
an intensity of 112 per cent as on the‘rest of the

canal system, The Lif% Cinal with a discharqge of 16
cumecs would be 160 km lung with 185 km of off-taking
channels. Witer would be 1ifted in four stages to a
tntal 1ift of 38 metres, the discharge getting pnrogressively
reduced from head %o tail,

5.11 The Rajisthan Canal Project is planned for
execution in two nhases. The m1in Rajasthan Canal, with
its head regulator at the t~i1 »f the 214 km long
Rajaqthdn Feeder will be 270 km lcngs. A large branch
canal, the Lilua Branch, with 2 head dischirge of 112

cumces will carry on from the tail of the main Rajasthan
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Canal. The 37 km »ortisn of the Feeder Cyn2l in
Rajasthan and the first 196 km of the miin R jist:2an
Can3l, together with the offtaking branches and
distributaries and including the Lunkaransar-Bikancr
11ft Canal, fall in ®hase I, the rest comorises
Phise II.
5.12 The latest estimated cnst of the irrigation
nroject is as under:
1. Share cost cf Harike
Barraqe Pong dam and Rse 99. 00 crorens
Madhoour-Beas Link

2. Rajasthan Fecder up to Rs, 23:.22 crores

km 177
3. Phase 1 Rse 107.78 crnres
4, Phase 11 Bs. 108. 00 crores

Rs, 338. 00 crores

In addition, an investment of nexrly twice this am>unt
would be necessiry on-'vairious develoomant nrocarimmes
in the nrsject area, in order to derive the miximum
ecnonomic benefit from it, The itemwise break un

of the am~unt is shown in A»nendix II.

5,13 The arid zone west of the Aravilli hills
cnonsists of cleven districts and has a1 geogranhical
area of 20 million hectires. Of this, 6.5 million
hectares or nearly a thir” of the geogranhical

area is croprneds Only 11 ner cont of the cropped
area was irriagatz+d 3in 194A9-70 for which fiqures are
re1tily availarle, T 3 wauld inzrease to 30

n2r cent after the Rajasthan Canil Prorject is comnle ted,
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5.14 An intensity of irrigaticn of 110 ner cent
has been envisaged »n the Rijasthan Cinal, the highest
on any canal system in north India. The reas~n for
providine intensive irriaation wis that originally
onlv gravity irrigation was contemnlated. The land
slopes from cast to west and a contour can2l had

to be constructed., As only 2a limited irea wis
available for gravity irrication, a high intensity
had to be adopted., The Lunkaransar-Bikancr Lift
Canal was introduced in the scheme at a later stage,
5.15 The Harike Barra~e and the Feeder Canal

are al;eady completed and are functioning. The
consutruction of Phase I of the Project will

be mostly over by the end of 1973-74. This will
provide irrigation in a culturable commanded area
of 540,000 hectares (13.40 lakh acres). Phase 1II,
which is to be taken up in continuation of Phase

I, is nlanned to cater for 600,000 hectares of

CCA.

5.16 The entire nroject area is a piart of the
'Great Indian D:scrt', The land is covered with
sand dunes of varving heights upto 60 metres with
intoer-spersed gtretches of fairly flat land.

Detailed and semi-detiiles surveys of the s-ils

‘of the comminded arca, carried out under the UNDP

Project, have revealed thait low cdunes will need
to be levell~d in about 400,000 hectares out of
the total CCA of 1.14 million hectares., It has

been estimited that about M5,100 crores would be
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required for lan® levelling in the “o%*2l CCA of 1.14
million hectares. The cost of the Irrigition Project
below the Feeder Canal is %.211 crores. Thus an
additional 47 ner cent ¢o2st has to be incurred cn the
project for land levelling to make it fit for recciving
irrigation. It is ~bvious that greater the intensity

of dunes in any nart of the commande” area, the groater
would be the cost of nroviding irrigation there, p}rtly
due to longer length of channels that would be recruired
\Lnd nartly due to more land levelling and lan? sharino
nécCeqasary per unit area. Further, in high §une intensity
arez, the maintenance of channels would be more difficult
and «xnensive, vs sand blowing from the dunes will tend
to chore up the ctannels.

%5.17 ir. Fhase I :rea of the nroject the intendity of
sand dunes nrearessively increases from less than-20

ner cent on‘Surtaqarh Branch to 60 to 80 per cent on
Pug2l BEranch, ?hase I starts with a bad area of

60 to 8C per cest duhe intensity which improves below
Charanwala Branth 2t km 312 of the Main Canal to 40

to 60 per cent intensity. The unner reach nof Lilua
Branch h1s relatsxely bettér terrain to serve, but lower
drwn it runs in%c bac area with a sant June intensity
exceediing 80 per <ent. These contitions are ‘lenicted

in the ‘gricultur:l Atlas of Rijasthan ICAR(1972).

5.18 In carrving ~ut thy s-il surv2y of the Phase

IT area, the Fi0 acting a3 2x2cuting 1gency for the

UNDP 1d2nted tha fellowing classification of lant in

resnect of irrigabiiitys
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Economically Irrigable lLand

Class I Very good irrigable lamnd

Class 11 Good irrigable land

Clagg 11T Moderately good irrigable land
Class IV Marginal irricable land

Economically Ndnirrigable Land

Class V C Land not suitable for
jrrigation under existing
conditions

Class VI Land not suitable for
irrigation due to severe
limitation of tcomqgriaphy,
shallowness or extreme
droughtiness.

This classification, which closely follows that of the
United States Ruveau of Reclamation, is fully exnlained
in the renert on the soil survey mentioned above.

5,19 Of the total area of 11,57,000 hectares surveyed
under the UNDP Project in Phase II, the categorywise‘

breik-up came out as under:

Class 1II 1,380 ha
Class III 366,240 ha
Class IV 22,690 ha
Class VI 766,790 ha

3
Total 1157,100 ha

Thus about two-thirds of the area falls under the cateaqory

of nonirrigable land
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5.20 In its Projecct Reomrf ~n Devels>sment of the
Rajasthan Canal Command ‘rea, the.state Government
has nointed out tﬁat the.UNDP Survev “i“ not cover
the following culturable commin-ed areadpf Priase IT:-
South of Lilwa Branch 73,200 ha
Left Bank o»of Maiﬁ C?n\l 46,000 ha

Interdunal areas of lcss
than 20 hectares . 20,000 ha

Total 139,200 ha

Accordina to the State Government, therofora, the
total 1rrigab1e land in Phise II is 600,000

hectares as unier:

(1) Surveycd by UNDP
Class 1I 1,200 ha
Clags III 362,000 hia
Ciass 1V 22,400 ha
3534600 ha
(ii) 10 per cent of Class 75,600 ha
VI lands surveved
by UNDP
(i11) Area not survoeyed 139,200 ha
by UNDPD
600,400 ha
5.21 It a»nears t» us that it may not be advisable

t~» include some of the 1hove areas in thé CCA.
Cliss II and III arcas are snitabi2 for icvrigation.
Tut even herc, there 2.3 s me : ~latively small
isnlated matches »f 1 n? homned in by high sand

“uneés. It may not be cconomically fezsible to
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extend irrigation channels to such areas, as these would
be both exnensive and vulnerable to blowing sand from
the surrounding Adunes, Therefore, the full area
under these classes may not be available. Class IV is
marginally suitable for irrigation but may be {ncluced
in the CCA excluding such patches as are surrounded
by extensive dunes and which may be Aifficult of
access, As regards the 10 ner cent of Class VI area,
amounting to 75,600 hectares, it would not apnear
1ustifiab1e to include it in the CCA. This class,
according to the classification, has high dunes of
ovedb metres that cannot be economically levelled.
Whereas the earth work involved in levelling a hectare
of Class IITt land ig 700 cubic metres and for Class
IVt 1,000 cubic metres, that for Class VIt is about
1,900 cubic metres which is more than two and a1 half
times thit for Class IIIt. One would 1lnok for these
10 ner cent patches only in deswcrition if no better
lands were available for irrigation. We sugycsl thnt
no part of Class VI should be included 'in the CCA.
5.22 The Stite Government's pronosal to include
in the CCA 139, 200 hectares which has not been surveyed
under the UNDP Project requires reconsidferatien. This
comnrises 73,200 hectares sauth of Lilua Branch, 20,000
hectares of small bits of land each less than 20
. hectares, and 46,000 hectires on the left bank of the
Main Canal, The Lilua Branch in the lower reaches
runs through a nredominantly Class VIt land where

80 per cent or more of the land is under high dunes.
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Further sauth the ter-2in {s similar, This is nat
the tyne of land w!ich one woul” consider for
bringing under irrigation exce»t when therc is no
alternitive to it. It miy be -»sinted o~ut that
sthis area is practically uninhabited an” the
Aevelopmental cost which is more than the cast of
the irrigation chinnels on this »nroject wrul? be
particularlv high in such in area. The advisability
of extending irrigation to such an area is, therefore,
in serious doubt, As regards inclusion of is~lated
bits of iand less than 20 hectarcs ciach in the

%A the ezonomics of tiking channels to these hits
ar4d the difficulty of their maintenance dose not
mi*a the nronos:1 attractive., These arels also
need %o be considered cnlv if better lan's clsewhere
ave no% availible. ' Thz left bank arca =f 46,000
hectares wzu.” be irrigahle n~nly by 1ift and has

rot ‘een consid.red in the Railsthan Cinal Project
Rancrt of 1970. 1t thus 3~»21rs th-t in Phase

II 6f tho Project : culturahle ceommanded area of
abrut 393,000 hectares would ~nlv he avaiilable

for graviwy drrinati--,

5.23 The Rijasthan C:nal Pr~ject Renort-1970
~ravides fa gravitv irrigatie~ in a CCA of 600,000
hzctar2s in Mrge 11 Qith -n irriacatinn intensity

~f 110 ner cert., If tht sma=)v ~f water which is
avariltible £ r ™Maao IT 's utilisa?! only for flow
jrrinsticon {n 1 CUA 7 290,790 hectares thon it

w-ul' qgive 1 vory hiqgh intensity of 170 ner cent
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in an area which 1s very snarsely nonulated. 1In the
alternitive if more water is allowed for Phase I to
give 3 uniform intensitv over the entire n»nroject, 13s
it shoul” have, the intensity would be 134 ner cent.
In Scection IV of this Renort we have already referred
to the advisability of spreading beonefits of irrigation
in arid regions to as large an area as is economically
and technically feasible, in order to ~rotect the maximum
number of neonle against the ravages of rccurring
droughts. Social justice also demands that the water
resources available in an arid region should be wicely
shared and their use should not be concentrated for
the benefit of a nrivileged few. The State Government
seems to have recagnise” the need to extend irrigaticn
facilitics to some 1ift areé als~., In Phase I, the
Lunkaransar~Bikaner Li%t Lana]l was included to nrovi-e
1ift irrigation in a CCA of 51,000 hectares. We
suggest th2t in view of insufficient flow arca in
Phase II, extensicon of ixrigaticn facilities to more
lift areas should be considered, g |

5.24 The alignment of Rajisthan Canal lies in dune
lands. The general slope of the desert area is from
east t» west. For gravity irriaation the canal had

to be designed as a contour canal and this determined
the alignment. Excent for natches here and there, the
area on the east »f the c2nil c¢an be irrigited only

by 1ift., Some kilometres to the eést of the canal
beysn~ the “Aune lin“s, there is a fairly extensive

belt of reasonably flat goo? 1and which is suitable
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for 1ift {rrigition. On the basis of a nraliminary sty
of available mans, a gross-comman-ad area (GCA) of osvor
620,000 hectares suitable for 1ift irrigaticn has heen
jdentified for Phase II. In broad terms about 50 per
cent of this area would be the CCA, of which 250,000
hectares coul?d be irrigated with 1ifts un to 6C metres,
42,000 hectares with 1ifts un to 90 metres an” the
remaining 18,000 hectares with 1ift of about 150 metr>s,
Five lifi canals can siitably serve this area »f 310,000
hectares. This area incﬁu”es the 1ift area o»n the left
Yau¥ of the canal referred to in the State Government's
Reno®- on Develonment of Rajastnhan Canal Comman? area -
-971.  Tnese five channels along with the areas which
“hey might sommand by Aifferent 1ifts are shown in

Tible %,1 below, as alsns on the man,

(Table 5.1 »n naqe 68)
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Table 5.1

Proposed Lift Areas 3in Phase II

(Culturable commanded ares
in '000 ha,)

Lift Churu Nagaur Konlavyat PhaloAi Pokaran- Total
involved Lift Lift Lift Lif¢ Rarmer
(metres) Canal Canal Cznal Canal Lift
Canal
1 2 3 4 5 6 7
0 to 15 10.0% 2.0 6.0 10,0 Nil 2%, 0
15 to 30  30. 0%+ 6.0  18.0 18. 0 16.0 a3, 0
3N to 45 10, O%*x 8.0 16.0 24,0 10.0 6.0
4% 0 60 18.00 8,0 10,0 16.0 14,0 66. 0
Total 68.0 24,0 50, 0 68.0 40.0 250, 0
upto 60 .
60 to 75  12.¢ Nil Nil Nil 6.0 18.0
75 10 90  Nil Nil Nil Nil 24, 0000 24,0
90 tol%C  Nil 18, 08@  Nil Nil Nil 18,0
\ .
Total 60 14,0 8.0 Nil Nil 30.0 60, 0
to 150
TOTAL 8Q. T 42, N 50. 0 68. 0 70.0 310.0

*Nimla-Jabrasar-Rainisir-Dhansia Tract,

up to RL 225 M,

***Meghasar-Taranigar aress,

¥#51dhmukh project area minus Nohar feeder areas

@®5imlia, B!1lu, Puchas, Toqawas, R3jas areca,

BAON3agarur are:

!

@@ Bhiniina and Barmer areas.
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The above figures must be reqarde! merely as indicative,
The actual scope of the 1ift canils will have to be
determined after detailed surveys and investiszticns.
5.25 Ordinarilv 1ift canal irrigation is -rovide”’
only to such areas as can be served with l1ifts for which
there is economic justificationi But there can he
socio-economic compulsions due to which a deviation from
the normal practice beéomes necess-ry. The area to
the north and rorth-eiast of MNagaur town has neither any
sur face water resources nor any significant ex»lcitable
groundwater. This area is a part of the breedina tract
of the famous Nagori cattle and the cattle breeders
have to miograte long distances in search of water and
feed, This area nends relief and recuires to be
developed. If water can be taken to this area, it
will greatly help in stabilising the economy of thq
ca%ttle breeders. It is f?r these consijiderations that
so;e area has been nroposed for irrigatien in Nagiur
adistrict desnite the fact that water will have to be
taken from Rajastgan C2nal over a distancé of 160
kilometies and lifted to 3 heinht of aibout 150 metres,
In order %o cover a large area, the irrigation system
there shouid be designesd to »~rovide water to a large
numher of di:-~ersed hlocks instead of to a single large
lum»y block. This woull 3fford rélief to 2 large
numbhir of neonle an? frcilitite nrovision of sweat
Arini¥ing water to manv h mitaticns. In fact, thzre
shoul? bhe 31 combine” wiatsr sunnlv 07 dirrigition scheme
for th2 area. Mat: r here heing Ixsensive, it will

need to be used {n a most economical manner by
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adopting the latest scientific techniques of irrigation.

High value crops should be raised alona with fodder and

high yields secured through a full package of scientific

cultural nractices. Seed production and horticulture

would be nrofitable, the latter being Particularily

suitable for drin irrigation. To encourdge ecrnomy in

the use of water, it should be examined if volumetric

supnly can be introduced there in some form possibly

on a.coooerative basis.

5.26 The share of Rajasthan in the waters of the Ravi
Mewan

and Beas rivers is 9900 M6M in an i1 verage year, Of this,

500 :%:?15 intended to be utilised for raising water

allowance in the existing Gang Canil and Bhakra Canal

systems in the State. With the construction of the

five 1ift canals in Phase II as envisaged in this

MCum
Renort, the distribution of the balane 9400 MM

would be as shown in Table below:

Table 5.2

Distribution of Water
Existing and Pronosed

Existing distribution Now_nronosed
CCA Water CCA McWater
'0O00 ha MEM W\ggm *Q00 ha

Stage 1

(inclu?ing Lunkaran- 540 4400 ' 540 4100

sar-Bikaner Lift

Canal)

Stage II 600 5000 390 2930

(Flow Channels

Lift Canals) 310 2350

Total: 1140 94 00 1240 9400
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The irrigation of 2 larger area with the same
guantity of‘water weuld mean som2? reduction in the
intensity of irrigation, which'as is shown la ter
in paragransh 5.34 wnuld stjll be above 100 per
cent and still higher than on any other can2l in
north India.

Project Cost 5.27 The Project at nresent envisages gravity
irrigation in a3 CCA of 600,000 hectares in Phase
II at an estimited cost of %.108 crores. - In the
new prowosals the CCA 1s increased to 700,000
tectares, 390,000 hectaras by gravity ard 310,000
“hectares by lift. Because of 1ift and larger 3rea
the cost of construction would he more., The 210,000
hectare gravity area which is beirg taken out of
the #resent project has verv high "ensitvy of Adunes
where unit construction cost would be considarably
higher %*han in the rest of the area. But even on
prorata basis there would beZsaving of abhout 7%, 37
crores on account of exclusion of this area. As
regards th2 nronosed Jift area, the cost can bhe
roaghly figured out on the bisis of the latest
cos%t estimite of the Lunkaransar-Bikaner Lift
Canal now under cnanstruction. As shown in
AbneAéix ITT, this comes to ™.,62 crores excluding
the cos{ of 1inas water ¢ ‘ursess Thus the
n~w nrovcsil of commainiin~ 3 l:raer ar2a and having
Yift irriaatio- -1 es an a'ditionil construction
cost of P4, 2% cr-rcs onlv, Tha cost of lincd water

courses is showrn by the State under Command
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Area Development estimates.

5.28 The increased cost of construction in Phase

ITI has to be considered in conjunction with the deve-
lonment cost of the area. In the area which is pronnsed
to be deleted from the nresent CCA, the nonulitinn 1is
very sparse, dune density §is very high, communication
facilities are nractically nonexistent and ti}e are

no nearby markets. Develonment of such an arei woulA
involve moving large number of neonle into the arca,
settling them and providing them with the necessary
facilities. The cost of land levelling and land

shaping in this Class VIt land would be heavy as ialso
that of the maintenance of channels. In snite of the
wind breaks and shelter belts which might be raised
there, crops would be affected by sands blowing from

the surrounding hieoh dunes and it mav not be nossible

to prevent sand casting altogether. 1In contrast the
pronosed 11ft areas are mostlvy Class III lands, have
greater »onulation density, are well served by rail

and roid communic=tion, are close to towns such as Nohar,
Taranagir, Nagaur, Kolayat, Pokaran, Phalodi, Taisalmer
and Barmer and, therefore, neir markets and mandis,

The 1ift channels are well Jocated in resnect of existing
crttle centres. In the 1'ift arras, th-reforz, the
nroblem of settling neonle and the unit cost of deve~
lonment would be consi-erably less,

5.29 Amongst the items of cdevelonment in the commanded
arer, the single item reruiring the largest amount is

land levellina. For the entir: oroject, both Phases
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I and II, it 15 around 15,100 crorees Ve have sucgest:d
exclusion of 210,000 hectares of Class VIt lan's from
the CCA- of Phase II and anddition of 310,000 hectires
ofwéood Class III land under 1ift c.nals, This cha-ge
would give a vary substantiil saving of %.22 c¢rores

in the land levelling cost. In fact this figure

would be substantially higher in view of thz reecent

rise in oil] »rices. As described in \ppéntix I1I

there are s;vings in some other items of develonment
also, There woﬁl”, however, be a significant increase
of R 10 crores on lined water courses to increase

in the CCA, but in soite of this, there would be an
lovér&li sivina of %,33 crores in fhe devegopment cost

of Phase II, This more than offsets the additional

cost of 85259 Grores on the construction of Phase II.
5.30 Jodhpur town which hars a »nosulation of 317,600
(1971 :enzus) gets its sunly of water from the Jawadi
reservoir in Pali district besides tﬁé 1ncal catchment,
The supnlv is supnlamented to the extent of 0.24lto

0.30 cumec (8 to 10 cusecs) from tubewells located

in and around Ram-ura several kilometres out on the
Phalodi road, T-e Hemawas reservoir, alsg in Pali
district, used to he another source, thdugh a precarious
onc., Water is sunnlied from the Jawai reservoir through
a 160 kilometre long chanrel which is lined for most

of its length, However, in a lorath of about 65 \
kilometres, the nlcd lininc 3s in 1lime concrete. The
water loss on thﬁs ¢thannet, Jes- ta lining, is quite
high. It has bean renorted thzt cor releasing l.8

cumecs (60 cusecs) from Jawzi reservoir only 0.66 cumec



T22 cusecs)~reach-Jodhpur. Some water is used enrocute
for domestic purposes,
5.31 The Table below shows the auantity of water stored
in Jawai and Hemawas reservoirs and that suppolied to
Jodhpur town from 1967~-68 to 1973-74:-

Table 5.3

Water stored in Jawai and Hemawas
Reservoirs and supnlied to Jocdhpur

MC um

“Year Jawai Homawas Supnlied to Available

Reservoir Reservoir Jodhpur for irri-

Jawai Hemawas gation.

1967-68 166 40 9 11 186
1968-69 112 24 42 5 89
1969-70 17 2 23 1 (=) 5%
1970-71 112 » 40 9 .6 _ 137
1971=72 48 ) 6 13 1 40
1972-73 24 8 37 6 (=) 11+
1973-74 190 40 - 2 228

Dead storame of Jawai reservoir - | 14 Mcum

Live storage of Jawail reservoir . - 184 Mcum

Live stora~e of Hemawas reservoir - 40 Mcum

% Drawn from dead storagé.

It will be observed that during these seven yeirs there
was no irrigation from the two reservoire in 1969-~70 and
1972-73 as all available water had to be supnlied to
Jodhpur town., In 1971-72, only an insignificant amount
of water could be sparcd for irrigation, Thus,

in three years out of seven cultivators in'the commanded
area of these two rescrvoirs were very hard hit

and that at a time when they needed relief most,
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because of failure of rains.e The sci nroject whickh
is un”er construction in an a”joiniqg crtchment

will afford some relief by suwﬂlyiﬁg 51 Mcum to

Jawal reservaoir. Even so the ari¢! Pali district

will remain exnosed to the severity of droughts.

5.32 If the Jawail water which is committecd for
Jodhnur water supply is mide available for irriagaticn
in the Jawal commanded area, it would sfford further
relief in Pali district. In lieu, Jodhnur town can
draw water from Raiasthan Canil which would-bc a
denendable saurce'anﬁ which can cater for the growina
water recuirements for domestic and incdustrial

use, The R:jasthan Canal water will; however,

have to be bhrounsht, via Phalodi Lift Cinal, over

a distance of about 200 kilometros aﬁi lifted

nearly i35 metres, It would naturally he expensive
for jrrigation but not too ex~ensive for domestic

and industrial use. The c¢onvevinag channel or
nipeline can also nrovide rural water sunnly en rcute.
This should be considered alona with any exnloitation
of groundwater that may be feasible for the nurnose,
533 Rajasthan Canal water would be used mainly

for irrigation but there would be other regiirements
to meet, There 3re mincerals in the 2r22 and some
more might get discovere-, Fhere are »~rosnacts

of strikfng o1l in Jiisalmer Aistrict.s For e¢xnloiting
these, new townshins miy 2rise. “ater would be

raouired there both for demestic and i{industrial us2.
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Groundwater 1svnot likely to meet these nriority
requirements in some areas both on account of
quantity aviilable and guality. These reonire-~
ments, as they arise, will, therefore, hive to
be met mostly'from Rajasthan Canal. It is
difficult at this stace to ninpoint the locations
where water mav be ne-~ded but these nriority
recuirements have to be borne in mind. Sunply
of water for these »ur-~oses may require enlarge=-
ment of camacity of some of the smaller channels
but the larger chinnels would hardly be affected.
Also, it would make only an insignificant dent
on tﬁe total irrigation on the canal., For
instance, if 5 cumecs (200 cusecs) get diverted
for these uses, tha intensity of irrigation
will come down only by about one nper cent.
Cropning 5.34 The crovning nattern which has been
Prttern in
Rajasthin adopted in the g%oject Renort of 1970 is mainly
Canal Area .
for focd and cash crons. The nrovision for
fodder in the cro-ning pattern is only 4.5
ner cent in kharif ans one ner cent in rabi
in an irrigation intensity of 110 per cent.
In our Interim Renmort on "Milk Production
through Small and Marqginal Firmers and Aari-
cultural Libourers," we have drawn attention
to the investigation in the relative profitabi-
lity of dairy, mixed and arable farming,
carried out by the Indian Council of Agricul-

tural Research over a neriod of six years
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(1962-63 to 1967-68) at Nasirnur in Patiala district.
This study.haﬂ‘shown that in t is »irticular case

the averacre annual net return nar hectare was

Rse 1,480 for dairy farming, R.1,348 for mixed farming
with 70 per cent fodder and %,1,107 for arable farming.
Both dairy farming and mixed farming give higher

income than arible farming, but in th2 case of exclusive
dairy farming the farmer has to purchase his recuired
foodgrain from other s»urces. In view of this, we
recommend mixed farming for the canal commanded area,
The cronning pattern adopted in the Project Renort

and that considered suitahle for mixed farming are

given below:

As per 1970 Project Now recommended
Ranort
Kharif
Percentage of Percentage
CCA _ of CCA

Vegetables 1.0 Vegetables 1.0
Cotton 16.5 Cotton 1.0
Gr oundnut 5.0 Groundnut 4.0
Pulses 7.5 Pulses 8.0
Fodder crons 4.5 Folder crops 15.0

(zatd and

kharif)
Bajra 12.5 B14ra or

Jowar 10.0

— o v g S e s e v e

Total ®Kharif ~ 47,90 Total Kharif 49,0
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Rabi
Wheat 30.0 Wheat 24.0
Mustard 10.0 Oilseeds 10.0
Gram 20.0 Peas 7.0
Sugarbeet 2.0 Berseem 1.0
Berseem 1.0 Other
: fodder 14,0

Total Rabi 63.0 Total Rabi 56.0
Intensity of Irrigation: 110.0 105.0

The recommended crooning pattern is based on
an intensity of jirrigation of 105 per cent.
The details in resnect of water denth and
brief reasons for the shift in emphasis are
given in Annendix IV.

Method of 5.35 Rajasthan Canal water being precious,

Irrigation
it has to be used in the most economical manner
by minimising losses in watercourses, field
channels and in the field. In the Command
Area Deveionment Prouramme, provision has been
made for lining watercourses and land levelli
Normally, furrow or border strip methods of
irrigation would be adopted depending unon
the soil and the cron. However, it may be
economical for the farmer to use sn»nrinkler or
drip method of irriaation for vegetable and
orchard crons. During high temperatures and
high winds, however, evaporation losses from
snrinkler snrays become heavy and also uniform

anolication of water becomes difficult. Under



these conditions sprinkler irri~-tion may not beo
feasible, Sprinkler and drip irrigation should
be tried out experimentally to find out its economics
and suitability under various conditions obtaining
in the region. For this‘purpose, we recommend
that a few pilot schemes shouyld be sanctioned
forthwith, If found economical, sprinkler irrigation
should be encouraged among the farmers by demonstra-
tion and making the necessary facilities available.
‘Raising of 5. 36 The current water rates on Rajasthan Cinal
Wa tar Rates
for flow irrigation are very low. These vary from
crop to crop and ranne between B, 15 per hectare
‘vvr kharif fodder crops and %.37.50 per hectare
f%r berseem. For no loss on this irrigation system
Fhe Lverage rate for |£llow irrigation would be of
the order of %.,200 ner hectare. On the lift
canals, sacause of additional cost on lifting
water, the 2ate would work out to a higher fiqure,
but this incr-mental rate would be around P 130
per hectare, = would recommend the raising of
water rates for fiow irrigation and shifting
part of the burde<? of 1ift irrigation to flow
irrigated areas. The orincinles of fixing
water rates are dizzcucssed in the Reoort of the
Irrigation Commission and should br taken into

consideration in ravieirg th: water rates.

Recasting of 5.37 In tae li~ht of sur reconm~ndation for

Ra jasthan

Canal Jelction of unsuitakle areas from the CCA of Phase
Project

11, brinaing 3 substantial area under 1ift irri-

gation and adoption of a cropping pattern with
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-grater emphasis on fodder crops than before,

the project needs to be recast. But before this
can be done surveys and investigations of 1ift

area have to be carried out. We recommend

that funds should be made available for the
purpose immediately, as it is important that
the revised project should be ready without 1loss
of time, in order not to hold ub the construc-
tion of ?hase II of the project which should

be completed within 10 years. We also recomm?nd
that tﬁe development programme should be taken
up in suitable phases so as to complete it
within 15 years, It should go faster than at
present to fit in with the construction progra mme
of the canal,

5.38 In the Ganganagar district, there are
two other canals, namely, the Gang Canal and

the Phakra Canal, which provide irrigation to
670,000 hectares of CCA., The intensity of
jrrigation obtiining at ovresent is about 80

per cent although designed originally for 62

per cents The cropping pattern is arable

croons orjented., This area is to get 500 Mcunm
extra water out of the Ravi Beas waters allotted
to Rajag‘,“l}b_an.- With this additionel supuly,

it -should be nossible to increase the intensity
of 4rrigation to about 100 per cent in ¢on'unction
with the groundwater that has now become availa-

ble due to rise in water table in irrigated
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areas. It is sugaested that in these areas
also a cropping pattern suitabhle 7oy mixed firnming
as recommended for Rafasthan Carnal should be adcntad
for greater orosperity of the farmers there.

Other Water 5.39 The Rajasthan Canal will irrigite arcas in

Resources

the D282zone of the desert. The water resoureces

of the CaDlElzone in the eastern nart of the desert
comorise slightly better rainfall, some groundwatcr
and water from the Luni river and its tributaries
like Jawai, Sukri, Bandi, Gvuiya Nala, etc, The
water of these streams is being utilised through a
number of storige 83ms already constructed on them
and through inundation irrigation during mcnsoon
months., Théir monsoon flows also recharge the
groundwater and some irrigation is done through
wells. Thus, out of a c¢ropred area of 3.69
million hectar»s in this zone, about 0.17 million
hectares was irrigated in 1949-70 through virious
means., This area wauld, therefore, have to

depend mainly on rainfall which in normal years
would be sufficient for raising one low-water-
recnuliring short duration crop like bajri and
sesamum in kharif and some gram durinag rabi with
residual moisturc, However, when the Navgion dam
in Gujrat gets built, some water of the Narmzda
river wonuld ke available for irrjgitiorn in Brrmer
and Jalor districts. 3%lso, irrigated areas can be

increased slightly with some more development of

————
L



82

groundwater and better manigement to reduce losses,
The nroductivity per unit of water can be improved by
adopting a fodder oriented cropning pattern, through
extension and demonstr2tion work.

5.40 There has been a3 suggestion that the waters

of the Ganga below Hardwar, surnlus to the recuirement
of Uttar Pradesh, should be diverted for the benefit
of arid areas in Haryana and Rajasthan., But the

U.P, avuthorities have indicated thit the entire

suonly of the river in this reach would be utilised

in that State itself, leaving nothing for diversion

to other needy areis. Three lirge dams, the 237
metre; high Tehri dim under construction, the 169
metres high Kotlibhel dam pronosed to be taken un for
construction in the Fifth Plan and the 245 metres

hich Uttayasu dam under investigation would, according
to these authorities, store enough water to enable
full utilisation of the river flows in U."”. It would
be desirable to make detailed studies reaarding the
utiiisation of the waters of the Ganga, in its unner
reaches, taking into accéunt the available groundwater
ind the needs of the neighbouring arid areas.

HIRYATA

5,41 In Haryana, some narts of thes districts c¢f
Hissar, Rohtik and Bhiwini which hid desertic ¢ohdi~
tions are now nrosnerous bhzcause of irrigation faci-
litics which were intraduced there. But some nortinns,
nirticularly the l rger nart of the new Phiwini district,

continue to be without adecuate irrigation facilities,
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Even the groundwater available in the-e arcas 13 s17%n¢,
. The general slope of land in Hirvana i3 from northeast
to southwest. But in the southérn portion the slone
is in the reverse direction, The existing canals
terminate where the slope chdnges. The higher areas
fo the south, where desert conditions orevail, can
be irrigated only by 1lift canals. The State has
recently undeftakén the construction of some 1ift
irrigation schemes for £he area, namely, the Juil
GCanal, the Indira Gandhi Canal and the Birendra
Narair Chakravarfy Canal to provide irrigation in a

gross arez of 119,000 hectares. The State is pnlanning

& large 1i#% irrigation scheme, called the Jawaharlal
Nehru Canal, sosting about %, 30 crores, for irrigating
143700 hectares (gross) in Rohtak, Mahendragarh and
Bniwani c¢istricts, with a nossibility of extending
irrigation to 28,000 hectares in the neighbouring
drouzht areas oY Jhunjhunu district in Rajésthan.

The sturce of waser for these 1ift canals 1is the
Yamuna fiver for 1 period of 40 to 60 days during

the monfoon and the sharc of Ravi-Beas waters for the
ribi seasén. There is, however, no agrecment as yet
between the States thit claim a share of Yamuna waters,
Also Purnjab and Haryana have yat to agree on their
share of the Ravi-Bras waters., These differences
require uvrgent attention as delay in arriving at
agreements would hamner develonment of the water

resources.



GUJARAT

5.42 In Gujarat, parts of the districts of Banaskantha
and M;hsana fall in the desert area and have more or
less similar conditions as ob*ain in the wéstern parts
of Rajasthan. In both these districts, the State
Government has already taken up irrigation projects
like Dantiwada, Sabarmati and Saraswati which will
provide irrigation in a CCA of 133,220 hectares.
Another project, called the Sipu Project, is likely

to be taken up in the Fifth Plan. These projects will
make a significant contribution to the well being of
the peonle of thesc areas., But the real development
will take place only when the waters of the Narmacda
are harnessed with the construction of Navagaon dam.

It is honed that a settlement of the Narmada water

disnute will take nlace at an early date.



SECTICN VI
RAINFALL ,MD CROTTiNG 7. .TTELDS

6ol Cropping pattern is largely detexrrined, under
rainfed conditicn, by the amount and the monthly Cistri-
bution cf rainfall, rather than the average antual Tainfall,
Out of the experience over the years the farmers have
evolved for the arid gareas certain cropping patterns
with very small margin c¢f variability. Since the range
of variability of rainfall is large in arcas of low
rainfall there is danger of crop failurec because of a
rigid cropping pattern,

Rainfall: 642 It is necessary to understand the rainfall

Patterns
patterns of the area with which this Report is conccrn-
ede The Commission is already eﬁgaged in delineating
the country on the basis of the distributicn of the
twelve months!' rainfall, Rainfall is excmined for every
tehsil (taluk) for every month, It is expressed in
symbols for the sake of convenience, The following

symbols are usedstm

Symbol _Monthly rainfall (cn)
A 30 or mcre
B 20 - 30
c 1C - 20
D '5 - 10
E Less than 5
643 The -rainfall limits have becn fixed with

due regard to crop recuirermonts. Rainfall of 20 cnm
each in three or more crnsccutive months is good

for paddy and 20 - 30 c¢m range can sustain a crop

85
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like maize. A monthly rainfall of 10 ~20 cm aprecad

over three to four consecutive months can sustain the
less~water~requiring crops like jowar, pulses, some oilsccds
like sesamume A rainfall around 10 cm per month (i.e.
lower range of C or upper range of D) for threce or mcre
consecutive months can be helpful only to crops like

bajra or coarse pulses like moth or guar., Rainfall of
less than 5cmr.per month cannot oxdinarily support any
worthwhilap. production of arable cropse The lower liaits

of D and upper limits of E arc just good for scne

grasses and treess The number of months during which é
paxrticular rénge of rainfall is received is indicated

by a numcxral subscript. For example, A2 means 2 months of
A type rainfall, In the desert area with which this
Report is concerned, rainfall of 5 cm or more is received
only in the period of four months of June-September

and in this tooy only four patterns occure. These aret

(1) D, E,» (11) D E, (111) C, D E, and (iv) 0201 Ee The distri=
bution of tchsils in thesc pattorns is shown in Table 6,1,
The names of the tehsils are given in appendix V, Essen-
tially, the paterns in this recgion are only two, DZEQ
accounts for 23 tehsils. %2%.%~accounts for anothexr 51,
This covers 74 out -of the 79 tehsils of the areas These

patterns are based.on data for a period of %0 ycars orx

more as issued by the India Mcteorological Deapriment,



87

Table 6,1

Number af Tehsils in Different
Rainfall Pa%ttarns

DyE, Doy C,0,E, C,0E, TITrL
JUNE {5 {5 {5 L5
JuLy 5-13  5-10 5-10 1J-29
AUGUST 5-10  5-17  10-20 12-20
SEPTEMBER 5 5-10 <5 5-13
HARYANA
Hissar - 3 - 2 S
Bhiwani - - - 3 3
Rohtak - 24 - 1 1
 RAJASTHAN
Garigansigin 11 - - 1 12
Criary 2 il - 5 7
Bikarer 4 A - - 4
dehpur Z 3 - 3 5

Jaisalmer

f\\
|
]
i
N

Barmer ’ - 2 1 5
Jhun jhunu -~ - - 4 4
Sikar - - - 6 6
Najaur - - - 8 8
Pali - - - 5 5
Jalor - - - 4 4
GUIRAT
Banaskantha - - - 6 ®
Mehsana - - - 2 2
T TAL 23 2 2 51 79
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6.4 The Commission is also engaged in examining
the crepping patterns of the country on tehsil
basise. In defining cropping pattern, 2 crop
combination occupying 70% or more of thc gross
cropped area in at least two contiguous tehsils each
has been designated as the crOpping patterns 1In
order to express tho cropping pattern in the form
of notations, usually the first letter of a crop
is taken to represent it, e.ge W = Wheat, B = Bajra,
C ; Cotton, F = Fodders In some cascs evon two
letters are used in order to avoid confusion,
esge P = Paddy and Pu = Pulsess G = Gram and
Gn = Groundnutg Jk = kharif Jowar and Jr = rabi
Jowares Fu denotes pulses other than gram and tur,
The Eommon pulses in this desert reaion are 'moth!
under dry conditicns, guar under élightly betler
conditions and mung or urad under ctill better
conditions. O denotes oilseeds other thaﬂgruundnut.
Rape and mhstard are taken in rabi under irrigated
conditicns, otherwise a commoen oilsecd of Rajasthan

i¢ sesamum (til). Area uncder a particular crop

is denoted by a numeral subscript as shown belows

Subscript % of gross cropped
arca oscupied by a
—— e e i opajele]
1 greater tkan 70
2 50 ~ 70
3 30 - 50
4 10 - 30
5 Less than 10

Some examples of the bepping patterns are explained
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below in ordexr to facilitate understandingt

BI = Bajra as a single crop
occupies more than 70% cf
the gross froppred area,

P\JQ B = Pulses and bajra make up

more than 70% of the areca.
Pulses occupy 50~70% area,
Bajra occupies 30-50% arcae

All these make up a tetal

¢f more than 70% of area.
Gram occupies 30-50% arca,
Other crons are in the range
of 10-30%,

o
e
o=
AO
]

G3 B4F4 /C4 /W4 = are common, but would
make a total of 70Y c¢r more
in combination with cne or
nore of the remaining
ETOpS,

L3
=
rt
it

2 W5 All crops are in the range

! 10-30%, but the first crop,
viz. cotton, has more areca
than other crops. Except for
the first crop in such a
sequence, the descending

, order of arrangements does

not necessarily apply to
other crops, speccially when
the crops are many,

645 The distribution of existing cropping patterns
{n different tehsils under different rainfall

zones is presented im Table 6,2, These patterns

take into account the impact of irrigation water
which is available in some tehsils, The details

can be seen in Appendices VI and VII,
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Table 6.2

Distribution of Cropping Patterns in
Tehgils Falling Within Different
Rainfall Zones,

LEC NN B BN B Y B

Cropping Pattern Number of tehsils in Districts
different rainfall zones
having a particular

cropping pattern

~

DoEn ByE)  GyDyE5 CDyEy

C4W4F4 : 3 - - - Ganganagar
W4F4G4C4/O4 2 - - - Ganganaqar
\ . o _ Fiesar. Tahtak
SaPaMaCalThy - Yoo B Pesar otk
GBB4W4C4‘ | - 2 - - Hissar
%%/ 6 & - L Gemgenager
T T GER  Bhiweni
el o WEGRE L Mehsana
' B4Jk4w4Ch/C4fGn4 - - - 1 Mehsana
B4O4Jk4F4Pg4 - - - 1 Nagaur
B4O4Pu5Jk4/W4 - - = 1 P-1i
e SR s S
B40,Jk,F,Pu, - - - 3 Pali
B_3Jk4F4/C4 - - - 2 ianask;;tha
B,.Pu,F : - - - 3 huru, Jodhpur
L IR Nagaur |
e S TR S oMkener
PUBBS ' 3 - - 4 Churu, B kaner,Sikar
B.Pu,/F 2 - - 2 Rikanar, Jodhour
¥ R Chury, Jhunyhunu’
B,Pu, /F,/Jk | - - 20 Jechnur, Munjhunu
2 araimra Sikar, H;;ﬂur,Jalo;,
Bonachonlaa
By : 4 - 2 5 Jeiselmer, Barrer,
_________ e e s e S OORCUEy Jalor
TOTAL TiLUKe 23 3 2 51 = 79

- T s TNt G A Gt o e 1SR e W S ) MR T S g (e T e B M W

N ey D Y A S e S et e W VB e et e Wbl VD b et -~ —
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646 The following broad conclusions cmerge from
Table 6,23
(i) When irrigation water is available, as in

(11)

{114)

areas of Ganganagar and Hissar, there is a

wide choice of Crops, €ss éotton and jowar

in kharif and wheat and gram in rabi and oilsced
and fodder crops in both the seasons, Where
irrigation supplies are hot adequate the
proportion of gram increases over wheat,.

When irrigation water is not available at all;
the choice cof crops even in the district of
Bhiwani and pérts of Rohtak in Haryana gets
restricted to bajra in kharifs. 1In these areas,

as some winter rains are received, gram is taken

in rabi,

‘When crop production depends entirely on monsoon

rainfall, rainfall pattern nglglpresgnts better
Chante of survival of crops and, thereforey the
phoice ts relatively wider (e.gs in 8 tehsils

of Mehsana, Nagaur and Pali districts). In
M‘_:"nsana, the so0ils even in this typé of rainfall
distribﬁtion can conserve enough water to support
Crops like cotton, jowa; or even groundnut, The
chtyice of other crops includes bajra, pulses;
fodder and oilscedse. Oilseeds (mainly sesamum)
is a <smmon feature of most of these tehsils,
HOW@VGI, the crops arc mostly in the range

10-30% ard +o this extent it indicates the

helplessness of the farmer in not being able to
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ragsée any crop in a big waye In isolated
pockets, pebple venture to take even wheat,
but that is of no consequence,
(i¥) Within C,D B zone, the drier the area, the
more restricted is the choice of crops,
In this gradual change, the first stage
is that the proportion of bajra incrcases
to 30=50%, the other crops diminishing
accordingly. The scecond stane is that the
crops get restricted to only bajrarand
pulsesy their proportion being determined
by local situations. The pulses can ke
anybne of the three, wiz, mung, guar,
and moth with the descending oxrder of
water availability. 1In the third stage,
bajra covers 50-70% of the cromped arca.
The farmers tale a chere: with pulces
or fodder or jowar but with liitle hope
¢f success. About 20 tohaila eut of a
total of 51 in %2%.% zone represcent such
a stage« The next stage:is whena farmer
can take only bajra crop. There are 5

tehsils of this kind c¢cven in %Zq.clzone.

(v) 1In D, E,areas, the choico of crops, is ro-

stricted mainly to bajraz and pulsess. Fulczes

W)

IS

&

predominate in the range 50.70% of
cropped area in some ¢i’otione, but othore
wise bajra g2cs con incrcseing in proportion
viith the deterioration of scil moisture

csnditions till he 1is left with no choice
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othér than bajra. The pulse. which is

taken as a ccmpanion torbajra under

extreme stress conditian is moth,
6.7 In order to have an icdea cf the pexrformance
of crops in a particular area in relation to allw-
India average, the district-wise producticn data
were examined for the years 1968«69 = 1970-71,
A serious ‘handicap with the produ#tion statistics
is that these figures aré av?ilabie for the
distriet as a whole and not for individual
tehsils, Because of this, an appraisél of yieold
performance becomes difficult when the tehsils
of a distriet are distributed over more than
one kind of rainfall zone, DBarmer is a typical
examples, Its two tchsils, Pachpadra and Sheo
fall in D2E2zone. I’;s another two tehsils,
tarmer and Chohtan, fall in C,D, E zone. and its
tehsil Siwana, fall ih CZDIEI zones The Relative
Wleld index (RYI) of bajra for the whole district
12 45%, This can hardly represcnt the poor condie
tiors of ngz‘area, whergthe yield must have been
of & lower srder, if taken separately. In order
to ayoid sucnh a difficulty only a few districts have
been \hosen here for examinatioh which fall wholly
or mest.y in a particular rainfall zcnes The
¢rop perfermance which has been examined for
such Sélected districts reclates tctonly rainfed
conditions and not‘irrigatod conditionsye because
under irriéation any crcp willl give comparativelyv

a better perforance. The analysis is presented
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in Table 6.3, It is clear that the yield level of ecven
bajra is very pocr in Dzl-;zzone. In fact, it is a clcar
pointer that growing of arable crops is not worth

the cffort in such a zone solely on the basis of rain-
fall, 1In Czbleareas, the yield of bajra 1s generally
in the tolerable renge of 70-80% of all-India index,
which shows that the best lands are put under this

crop. Pulses and sesamum arc taken as close companions,
The yield of sesamum is better caly In one cistract,
viz. Jalor,

Table 603

Relative Yield Indices of Selccted
Crops for Certain Districts (lccal
yicld expresced as percentage cf the
all-India yiclil).

A “Pulses J>war  Scsamum
“'kasor 13 23 - -
Jaisslmer 22 - - -
% DlEA .

Jhunihunu 73 43 - -
Sikar 78 60 - -
Nagaur 44 - 40 19 31

Pall 83 04 56 55
Jalor ‘ 72 47 - 105
araskantha 73 25 G4 -

uture 6.8 cuggestions for crepping pattern irn the i-vicated

rooning
attern arcac have alrendy been made in the nrevisuvs Rrczion,

A favrur-"le sitintica to which mointed attercion is,
howev: v, racescary hore is thol the dry stmosrheric
cendic.ons elirinated by nature many cof the pests and

discas~s o la therefore, are very ccnducive to healthy
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growth, Because of this reascn, areas with cuch condi-
tions are particularly suited for secd prdduction,{ \s
the country needs cuality secd cf all kinds of crops
in large quantities, thesc areas can play a big role
in this contexts This would bring hicher returnse Ve
therefore recom end that in irrigatcd arcos quality
sced of all kinds of crops should be producod in lorge
quantities.,
6«9 In D252 zone, grasscs alone clan survive, In other
areas, other crops push out fodder crops for econcmic
teasons. It is often argued that farmers cannct be
weaned from growing bajra in D232 zoney because it 1is
their staple food, The farmers can be casily convinced
that the returns which will accrue to them through
organised forage production will be much hicher than
through the'production'of bajras This would, hcvever,
reguire a good aistribﬁtion system for fccdgrainse In
the context of aridity of the arca, an assured supply
of fodder is certainly a boon., JAdded to grass raising
for foraogey the seed industry pertaining to grasses
can aiso be profitably developed in %ZEzzone.
6.10 Undexrground water has been tapped in many arcas
in QZEQ zone, Many tubewells are ccming up in this zonce
Tubewell water is primarily meant for drinking purposc.
The balance can pe used to grow crops on a limited scales
The choice of crops hacy however, to b2 macde very judie,
ciouslyese Thereforc, grecn focders cannot be grown to
any large extent, barring, cf course, individual reccuire=

ments on a very restricted s€éale. Vegetable and orchaxd
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crops are the best choice, Oilseeds lile sunflower and
safflower can also be trieds Sceds of vegetables
éspecially cucdkits can profitably be raiscde Fruits
grown under dry conditions are sweet and delicicuse.
Pomegranate, citrus and papaya fruits w~' id be suitable.
6,11 In CQD’E1 zone, the cropping patterns, as they
existy, cater to all kinds,hof local conditions pertaine
ing to soil and rainfall, It is not the ¢ :ange in
crobping patterns but increasing the yiel. lcvel of
crops which is important, Here again, it is not as
much the limitations of inputs as the limitations

of water which act as g serious handicap. 7The rainy
months are indeed few, the months when some useful
rainfall cccurs are only two viz., July and August,

The efforts have, therefcre, to be concentrated to
conserve water wherever possible so tha£ viater is availe
able in the months of September and Octcber glsoe

612 Possibility also exists of estnhlinh:Jg rop s
like baira by transplanting than by direcl secding ,
Resecarch in this regard should be intensi _.ad so that
definite recommendations could be made as early as
possibles This would go a long way to e.cure the
required pOpulétiun of erop plants in any hoctare

of lar.ld,



SECTION VII

SAND DUNE STADILISATION
76l It is estimated that about 58% of the arid area of
Rajasthan is covered by sand dunes of various forms,
sizes and orientations, Unless managed with caution and
foresight, sand from the dunes is likely to be transport-
ed to fertile land, and on to the road and railway lines
causing widespread deterioration, On the basis of the in-
vestigations carried out at the CAZRI in the central Luni
basin®* on the orientation, distribution and origin of
sand dunes, the following points of general interest
emerged The sand dunes covering an arca of about 13,000
hectares in the central Luni basin belong prdominantly
to three types, namely, longitudinal, perabolic and
transverse, varying in height from 2 to 20 metres. Of
thése, the first two types are considerably larger in
size, and have been formed by the westerly and southe
westerly winds, the axial dircction being SW-NE, The sand
dunes show little horizon differentiation and arec constie
tuted of abou* 90% fine sand and 3=4% claye. The old
and stabilised dunes contain 3.8 to 5,5% calcium carbom
nate, whercas in the new and active dunes the calcium
carbonate content is around 0,8 -~ 2%, While the western
part of the dune appezrs to attain maturity, the castern
part is undergoing active changes From those of the
staldlised dunes which were subjected to cultivation and

grazing over the crestsy flanks and windwaxd sides,'the

» Panaey, S.Singh, Ghose B (1968) Orientution, distrie
.bution and Origin of Sand dunes in the Central Luni
basin, Symp. Proc.Prob. Indian Arid Zone 84-91,

97
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surface sand has been exposed to wind and blown out forming
small but active shifti;g duneg.
762 On the basis of experiments® carried cut over ten
vears, techniques were standardised of afforesting shifting
sand dunes. They consist in (i) fix{pg barricr strips in
parallel or chess board design, (ii) afforestation by direct
seeding and planting, and (iii) protection against biotic
interference. It is being obéerved that in arecas receiving
150-250 mm rainfall, subsoil moisture is available in shifting
sand dunes. Closure of the areas followed by mulching with
local shrubs just before rains is the first sicpe Scnia
(Crotolaria buxbia), kheemp (Leptadenia pyrotechnig), bord}

(Zzizyphus nummularia), buii (Agrva pseudotomentosa), phog

(Calligonum polygonoides), sewan (Lasjurus sindicus) and
murat (Panicum gg;giggm) have proved to be economi?al and
useful for erec&ing such barriers ox for mulching as these

are locally available. The indigcnous and c.>tic tree species
which have proved succassful ares kumat (Aca¢ s scregal)

siris (Albiszia lebbek), Israeli babul (Acacia tortilis),
khejri (Prossuis cineraria)s sissoo (Dalberala 5issoo)s

ardu (Ailanthus cxcelsa), ber (Zizyphus mauretiana)

and farash (Tamarix articulata)e. The successful grass
species aret sewan, murat, safed dhaman (Cpnchrus ciliaris)

and kala dhaman (Cenchrus setigerus).

73 .. Experiments done on sand dune fixation in Hastera®
a village in Chomu tehsil of Jaipur district, “© ka from
Jaipur city, are encouraging. Because of ovcrgrazing

and human and animal interfercnce of various kinds, the

.. Ot e PO S e e ru—

¥ Bhimoya, CP, ReN.Kaul, Gonguly, BsNe (19G')
Sci and Cult, 27, 224228,
## Sankhalas. K.3, (1964). Symp. Proc.Prob.Indian Arid
Zone 197 .199,
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village, once well pcoulaied, 15 now a desericd olice
The formection of new Auncs »nd r_x¢h of old or-s ¢c-n
be seen during the hot season (April-Junc)s. The
average annual rainfall i¢ 60 cm and the average maximum
and minimum temperaturcs are 44°C and 2°C, during summer
and winter, The average humidity is 54.84%. The unstable
dunes ware planted with rhizomes with oné or twc lecves

of munj (Saccharum munja) which were available locally,

in contour lines on both windward and leeward sides

1-3 metres apart depending on the size of the dunec. The
planting was done 30 c¢cm in lines and 40450 cm decp to
cover the rhjzomes, The area was closed to grazing with
the help of the Panchayat but not fenced, Old leaves
died in a few days and ncw leaves appeared within 10-15
dayse Throse not showing any green leaf were replaced.
fhis was in July 1958, Next year some secds of kumat

atd Butca monosperma werc sown in addition to the rhizomes,
Germ:iration was good., This was followed by planting

2f nurser; raised secdlings of sissoo and Holoptelga
intearifolia on the lecward side of the munj clumps of
the previovs yecar., Tne whole area was partly fenced with
mud wall and partly with barbed wire. Duncs secemed

to resp'nd well to these treatments but those in the flat
region, taving high pH and salinity failed to do so,
Ipomoea biloba nlanted on the dunes covered theme The
sissoo trees have also shown signs of establishment, All
the dunes ¢f tne villoge heve been gradually tackled in
the samec wav,

T Sand cdune fixation and grass development now being

implemented along the main canal indicate that there is
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no basis for the apprehension that trees planted
wildl trap sand and cause silting up of the canals
by the tripping of trapped sand along the canal
sides. In fact, in the untreated areas sand tripping
has been observed, whereas in the treated ones,
thero was no sand tripping at alle The strip should
be wide enough, not less than 25 uetres, in order
that the trapped sand is further aviay from the
canal, otherwise thore is danger c¢f sand tripping
into the canal, and obstructing the flow of water,
7¢5 That shrubs planted as fence constitute
foci fosr sand dune formation and thercby threaten
Lhe very area which is intonded to be protected
against blowing sand was the expericnce at the
Jodhpur air field, In the abscnce of shrubs the
same sand would have spread uniformly instead
of dune formation,
7.6 Afforestation is likely tc succeced on sand
dunes provided adequate water is . vailabhle, Thea
information on this point.is sketclhy and not
at all decisive. s already @entioned,
shifting dunes have been found to supprxt sone
kind of vegetation showing water cvailability
in the subsoil laycfs.
767 The stabilisation of shifting cdunes through
vegetation was attempted at Osian, Jocdhpur, 72
km WiV of Jocdhpur, Two cuncs, onec stabilised

having some natural covering of bhuma bruli

# Krishnan, A, Dhatt, P.N. and Rekhcche, P (1966)
& scil moisture regime and microclimatological
Study over sand dunes in western Rajasthan, Ann,
Arid Zone, 5, 1=9,
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(Acacia jacguemontii) and murat, and another uhstabilised
and almost barren were selecteds The unstabilised dune
shows a sharp discontinuity in molisture 1,5 - 2 n below
surfade, the lower layers having more than 5¥ moisture.
The stabilised dunes have l=2% moisture below 1,5 m, but
some pockets of moist zone (2.5 to 4%) below 1,2-1,8 m
were noted in course of January, March, June ahd fugust

Wt Cmdnuaiong
observationsu?howed highly moist (5-7%) zones at 25 cm
depthe Again highly moist (5=7%) layers occured at
4«7 m depth during March-July, The moisture concentration
in stabilised dunes during hot weather might have come
trom b&low or due to downward movement of rainwater, the
upper layer molsture being used up by vegetatioh. In
stabilised dunes (near Barmer and Gadra Road) having
plants and hence allowing evapotranspiration the moisture
content was below 1% up to 91 cm and never went above
3% up to 183 cm, Wilting points of dune sand being
about 1.0 and of Jodhpur soil 2.5, the survival of plants
was doubtful, The mdsture balance could be maintained
by tapping moisture from below, Moisture from upper
iayers is depleted in vegetated sites by the quick
growing annuals and grassese
7.8 "In the unstabilised dunes high moisture content,
about 2%, was recordcd within 30 cm#*, The root systems
of grasses like safed dhaman, kala dhaman, Panjcum gnti-
dotale, etc, arc between 117-196 cm, Sewan roots go
down to 403 cme These grasses dry up in summer months

due to adverse soil mecisture. Water balance studies

* Lahiri, AJN, (1964). Symp. Proc, Prob, Indian
Arid Zone, 153-159,
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at varying depths 6qrried out by the toxsion balance
technique with khejri at Jodhpur in 1963 reveal that
since the entire rainfall of 157 cm during that.year
was lost by evapotranspiration from soil layer above

5 cm, the trees must have extracted for their survival
water below 2 m by penetrating the kankar layer at that
depth. Grasses which are able to withdraw water from
a depth of 1 m at most dried up after regeneration

on receiving rainfall at the end of 70 days t2Cause
of the critical amount of water (22 mm) left up to
that depth aftexr evapotranspiration.

749 Water being the most 1imiting factor in sand
dune stabilisation and water being the costliest and
most important input in any desert development
programme, the question of using water for sand

dune stabilisation does not arise at all unless the
sand dunes are a danger to towns, roads and railways.
However, water would be available during the first
five years or so of the construction of ciiannels in
the commanded arca of Rajasthan Canal for uses other
than arable farming, To stabilise shifting sand duncs
in the commanded area and along the canals, branches
and major distributaries, they should be brought
under grass and tree éover during that periods, The
programme for stabilising such dunes has been outlined

in Section VIII,
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FCREST DEVFIOPMENT
RAJASTHAN
8,1 Forests occupy a negligible position in the
total land use in the eleven arid distriets of

Rajasthan as the following figures show:

Reserved forests 1177 sq km  0.56%
Protected forests 1438 sq km 0.69%
Unclassed forests 441 sq km 0,21%

The forest areas are confined mainly to Barmer, Jalor,
Nagaur, Jhunjhunu, Sikar and Pali districts, with
little bits in other districts, In Gangad§ar
district, an area of about 2,400 hectares near
AHanumangarh was transferred to the Forest Department
in 1956 for raising irrigated plantations on experi-
mental basis, The first plantation was raised in

1958 on 320 hectares under semi-irrigated conditions,*
Since then irrigated plantations have been raised on
canal land in Bikaner and Ganganagar districts by the
Forest Department.

8.2 The indigenous forests belong to subtype
Tropical Thorn Forest of the major forest type Dry
Tropical Forest, Open savannah consisting of grasses,
mostly sewan (Lasiurus sindicus) and dhananﬁgfééﬂéég

ciliaris) with scattered trees and shrubs are found.

#*Bharat Sinah, The First Irrinated Plantation of
Rajasthar, Indian Forestur, 89(19), 1963.
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Tree species like Eucalyptus, Isr~neli babul

(Acacia tortilis), sissoo (Dalberygic sissoo),

etc, have been introduced in the irrigated
plantations along canals and roads. Elsewhere,
in the region, because the trees are very
scattered, fuelwood is generally obtained by
lopping of khejri (Prosopis cineraria), which
~has tremendous power of survival and growth in
spite of continuous lopping, and by uprooting
of phog (Calligonum polygonoides), The latter-

- practice 1s risky in the sense that it creates
the foci of sand blowing in the desert, Some
charcoal for fuel purposes is also produced from
phog, vilayeti babul (Prosopis juliflcrs) and

bhuma bauli (Acacia jacquemontii),

Approach 8.3 Since the Forest Department controls
to Future

Forest only an insignificant area in these arid
Develop-
ment - districts, its major activity would have to be

on lands of other departments and extension
work, The future forestry activities in the
desert area should be as follows:

(i) Plantations including canalside
plantations, farm forestry, roadside
plantations, and shelter-)elts and
wind-breaks, |

(ii) Creation of grass reserves anc fbdder
banks,

(iii) Sand dune stabilisation,
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Canalside 8.4 Canalside plantations are being raised at

- Plantations
present in the districts of Ganganagar and
Bikaner on both'sides of the main canal and its
branches, distributaries and minors. The Project
Report* on the development of the commanded area
of Rajasthan Canal envisaged a programme of 14,009
row km in 10 years. It was estimated that along
the main canal the acquired land, at least 25
metres on either side of the canal,vwould suffice
for 5 Tows on each side. On the branches and
distributaries, the land acquired on either side
would be sufficient for 3 rows of plantation,
On smaller channels it was considered possible
to take up one row oh either side. The main
canal is about 470 km long, the branches and
distributaries about 730 km and the smaller
channels about 2,400 km,
8.5 Canalside blantations were introduced in
the region more than a decade ago when tree planting
was taken up on the Géng canal and its larger
channels in Ganganagar district., On Rajasthan
anal, plantations onl} in borrow-pits on either
.side of the canal are terhed as canalside
plantations, insteaﬁ of only 25 metres width
envisaged in the Project Report, these plantations

sometimes extend upto 300 metres. However, the

* *Development of Rajesthan Canal Command Area -
Froject Regﬁlt'; fariculture Department (Special
Schemes ), Rajasthen, 1971,
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plantations on the dunes or high ground along the
canal are not treated as canalside plantations,
These have been taken up as an item of sand dunc
stabilisation, We feel that all irrigated
plantations along the canal, its branches and
distributaries should be classed as cenalside .
plantation"as they serve the same purpose and the
width of land or its height has no significonce in
this respect,

8.6 The technique of plantation and species to
be planted may, however, differ according to land
configuration, The spacing adopted for plentations
in borrow-pits is 5 m x 3 m, whereas on high ground
anﬁ dunes along the canal it is 5 m x 5 m, For the
borrow-pit plantations, irrigation is done by
siphoning water from the canal. The quantity of
water used in this case is much more then in
plantations on high ground where diesel punps are
used for wateriny the plants, The species preferred
for borrow-pit plantations are sissoo, babul (Acacia
nilotica) and Eucalyptus. For high ground the
preferred species are Istsaerli babul, vilayeti
babul, ber (Zizyphus sp.) and farash (Tamarix sp.);
grasses like sewan, dhaman and muni (Erianthus
munja) are also sown or planted, Of 2ll the tree
species tried, vilayeti babul is found to affect
the growth of grasses. As already pointcd cut in
the previous'Section, there is no basis for the
apprehension that trees planted will trap sand

which might blow or slip into the canal.
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8,7 The Project Report, referred to in paragraph 8.4,
has estimated that fuelwood grown locally will cost k.75
per tonne, while bringing it from outside will cost

Rs, 140, as it will involve an average .lead of 400 km by
rail and 100 km by road, Apart from the cost, the
burden on the rail and road network will get reduced as
the plantations mature in this area,

8.8 Since watering is essential for raising trees
in the arid region, their planting will necessarily
have to be confined to areas where water would be
availlable, As in the early stages of development of
canal commanded areas, there would be some water to
spare for raising plantations, a large scale programme
of tree growing should be drawn up and implemented
during that period on a2 priority basis, All attempts
should be made to complete planting’within four to five
years of water becoming available in an area, Nurseries
should be planned ahead, so that tall seedlings are
available by the time they are needed. Later when

the second rotation plantations are raised, water
requirement would be much less as the subsoil water~
table will have risen by then and a large part of
regeneration will be by coppicing.

8.9 For Rajasthan Canal area, plantations should

be located only along the main canal, branches and
major distributaries, No plantations along the

smallexr distributeries or minors should be attempted,
as the avcil:zble land thcre is not enough for more

than single line planting. Tending and protection
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of single line plants is difficult and expensive
and such planting, therefore, is neither fessible
nor desirable, The area available for canalside
plantation would be of the order of 16,000 hectares,
which would support a plantation programme of 32,000
row km, The average cost of plantation on canal
lands would be around Rs.1,000 per row km and the
total amount required for the programme would be
Rs.3,20 crores. On an average rotation of 15 years,
the outturn of fuelwood is expected to be not less
than 75 tonnes per hectare, At a price of Rs,5 per
quintal at site this.should fetch Rs.3,750 per
hectare,

8,10 For irrigated plantations in the arid zone,
sissoo, babul, Isrseli babul, ber, farash and
Eucalyptus are, by and large, the quitable_species.
Irrigated mulberry plantations have been raised
successfully in the past under arid :zcnditions in
the Punjab, However, mulberry should be introduced
only after adequate local research. If successful,
mulberry would provide material for sports goods
and basketmakingj

8,11 Some data on the growth of irrigated plun-
tations in Gapganagar and Bikaner dictricte in the
canal commanded area were obtained frcr ihe Folest

Department, Pajasthan, 2nd ara presentad below:
P ’ ) ) P
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-Table

8.

Growth of Iryigated quntatlons
in Canal Commanded Areas in «
Gangcnacar and Bikoiner Districts

Species Age

Average Height in Me'tres

2 years 3 years ‘4 years 5 years.:

old __old____ old old
Eucalyptus 4,2 50 - 6.0
Babul 2.5 3.9 4.2 5.0
Sissoo 3.2 4,7 5.0 -
Israeli babul 2.% 3.0 3.7 4,8

When compared with the growth data in the Table

beléw, it is found th$t~tﬁe growth potential is

almost equal tu Quality II siesoo under irrigated

conditions,

Table 8,2

Crewth and Yield Statistics of
>rigated Plentations of Sissoo -

c(“:'l lity II

Years Dia. Height “otal No.of Stem Smallwood Thinning
in ft, las~1l stems timber with barks (accu-

¢rea nos/ (accu= (accumu- mulated)
&z, cft/ac cft/ac. .
5 2,2 22 24 909 - 209 95
10 4,5 37 47 371 32 782 275
15 6.9 47 %4 208 305 1091 531
20 9.6 56 62 25 911 1125 903

Source: Growih ond Vield 3t--

Dch a Dun, 1570,

istics of Common Timber
Spctis - Vul,IT, Fur.st Rescerch Institute,
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Converted into metric units, the yield from such
plantations on a 15 year rotation is likely to be

the following:

Timber - 20 m3/ha
Fuelwood - 115 m3/ha
(smallwood

and thinnings)
8.12 To have an idea of the magnitude of the
fuelwood problem, the requirement per unit of
population has to be considered, Calculatcd on
the basis of the study of 'Domestic Fuel Consumption
in Rural India! by the National Council of Applied
Economic Research (1965), the fuelwood consumption
in this region works out to about 185 tornes or
about 280 cubic metres per 1000 persons., The area
of plantation required on a 15 year rotation will
thus be 36 hectares per 1000 persons, exploitiirg
2.4 hectares every year, On this basis, the extent
of plantation required for fuelwood alone will
exceed 350,000 hectares, However, existing farmland
trees as extensively seen in Nagaur district,
agricultural refuce like cotton stalks, énd coal in
urban areas will meet a substantial part of the
requirement., Therefore, even a quartetr ol tine =bove
erea, if brought under new plantation, would go a
long way to meet the requirement of f.:1 arn:! smcll
timber in the region ana discourage tie uerroting
of phog, BUt.the land available along the carcls
for plantation is only about 15,000 hectares which

is a small_fraction of the requirement. Therefore,
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farm forestry will have to be eﬁcouraged in a big
way to meet part of the requirement,

8,13 Khejri is an indigencus tree eminently
sultable fcr ad09£i3n as the primary species in
farm forestry. It is found that neither the town
of Nagaur nor the rural population in most parts

of that district has any problem regarding fuelwood
supply, because of the large number of khejri trees
growing on cultivated landé.

8.14 Under the farm forestry programme, in
addition to continuing the present practice of
growing trees in the fields, tree planting on bunds
and boundaries of fields should be encouraged to
serve &8s wind-breaks, The farm forestry programme
should e so organised that a substantial programme
of planting of khejri and other suitable species

of trees Is taken up by the farmers themselves,

The farmers should be induced and encouraged to
take up :his work on their own. Such a farm
forestry programme should receive special emphasis
in the Ralasthan canal commanded area in order to
protect -ands under arable crops against wind
erosion and sand casting and to augment the supply
of fuelwocd and leaf fodder, For the successful
implcmentetion of such a large programme of farm
forestry it would be necessary to develop a strong
extension orgecnisation under the Forest Department
with suitonle ond aleyu.tcly traincd perisonnel,

The programine should be organised on the lines
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recommended in the Commission's Interim Report
on Social Forestry,

8.15 The uprooting of phog should be graduilly
controlled by banning its movement outside the
State, It would be necessary to have arrance-
ments for distribution of fuelwood amongst big

towns, defence establishments and bigger settle-

ments, Initially, fuelwood would have to be

brought from outside the desert area to augment
local supply. A well planned programme of
procurement and distribution should be drawn up,
The procurement and distribution agency for the
fuelwood should be the same as for food and
fodder.

8,16 Roadside plantations are necessary to
presant or reduce deposition of wind blown sand
on the road, ta prouvide the unch needed shade
end for acesthetics., To be effective agaiust
sand casting on the road there should be at
least five rows of trees on the wingward side,
On the leewsrd side, three rows are désirablo.
For this, an adequate width of land on either
side of the road should be acquired where alrecdy
not aveilable, The suitablce species for

roadside plantations are neem (Azadirachta

indice), siris (Alhizzia lcbbek), ardu

(Ailonthus cxselsa) and Isroeli babul, These

trees previde good shade and have a long usc¢fnul

life, Where sufficient land is not available
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for planting five rows of trees on the windward
side and three rows on the leeward, only one or
*wo rows of widely spacud trees cun be planted

for shade.

£,17 Roadside plantations should be considered
ss social benefits, Fuelwood and small timber
derived from these 9¥§ntations would be only a
{econdary consideration, These plantations should

yot, therefore, be treated as a commercial

‘proposition in this region.

8.3 It is seen that in Rajasthan Canal Project
area, the programme is to construct about 800
kilombt;es of main roads in 10 years, and the
Prolec* eccordingly provides for the planting of
3,200 rov km (2 rows on either side) in that
period, Taking into account the existence of the
roads outide the Rajasthan Canal Project area and
our recomme-dation in paragraph 8,16 for planting
8 rows 4f ¢trees, 5 fdws on the windward side and
3 on the other, a programme of 8,000 row km of
planting o'r 1000 kilomctres of roads should be
attempted, The total cost is estimated to be
Rs.96 iakhs orly at the rate of Rs.1,200 per Tow
km, Nurseries end supply of watering trucks
should be planned ahcad,

8,19 While wind-breaks should be planned as
part of farm forestry cal plonted by the farmers
thumsclves to pretest their crops against the

dosiccating effect of hot winds, shelter-belts
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are required to be established departmentally

as it would require careful planning and
acquisition of land for the purpose,

8,20 Shelter-belts would require irrigation

in the initial stages. Therefore, the programme
of shelter-belts should be formulated and
executed in the early stages of development of
the commanded areas. No shelter-belts progrzmme
can be suggested for rain-fed areas outside the
canal command, as water would either be not
available or would be too éxpensive for this
purpose, In the rainfed areas, the programme

of pasture development as recommended later in
paragraph 9.39 will help to minimise wind erosion
to a great exfent.

8,21 The éhelter-belts programme in the Fifth
Five Year Plan should be of the order of 20,000
hectares, The cost is estimated to be R,3 crores
at the rate of R.1,500 per hectare. In the next
10 years, another 60,000 hectares chould be
taken up under the shelter-belts progfamme.

8.22 The experience under Desert Development
Programme and Drought Prone Areas Programme $o
far undertaken shows that grass reserves can be
successfully created under rainfed c~nditions,
provided tﬁe blocks have large areas and their
protection is assured, Large blocks of
government rang,lands of a minimum size of

200 hectares and preferably located far away
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from habitation woulAd he suitahle for the purnese,

Large blocks are easy to supervise and manage and cost
relatively less to fence than small blocks,

8.23 In the grass reserves, of which each district
should have adequate area, no grazing should be allowed,
The entire production of hay should be collected, baled
snd stored in fodder banks. The hay should normally

be kept stored for three years but should be disposed

of in the fourth year, if not used up in the meantime

*o meet the requirements during scarcity., Thus, at any
time there will be a stock of 3 years! productioh of hay
in the fodder banks, It is recommended that at least
“00,000 hectares, as explained later in paragraph 9.39,
should be brought under grass reserves, At an average
ost of about Rs.600 per hectare for development.of

jrass reserves, the amount required would be Rs.12 crores,
1n addition, approximately an amcunt of Rs.16 per quintal
wo:ld be required for harvesting, baling, transport,etc,
of ray zollected annually,

8,2¢ 'In Rajasthan, the work relating to the creation

of grass xeserves under the Desert Development Programme
and the Drowyht Prone Areas Programme is being handled
by the Forest Department. This Department has already
some experiense and expertise in this work, Therefore,
the Forest Deparitment in the State could with

advantage be entrasted with the implementation of the

proposed procrammes cf grrssl:nd development and

grass rescrves, It h.s to be realised, however, that
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the programmes of grass reserves and grassland
development recommended in paragraph 8.23 above
and later in paragraph 9.39 envisage coverage of
very large areas. The creation of an organisation
to implement such large scale programme should
receive careful consideration, The Commission,
therefore, recommends that a separate Wing should
be created under the State Forest Department which
should employ adequate number of agrostologists,
agronomists and range management specialists who
should possess sufficient knowledge and experience
in this sperial type of work, Where necessary
these specialists should be trained within the
country or abroad, The snupervisory staff should
be employed on a long term basis to facilitate their
gaining experience and in making use of such
exberience on a continuing basis,

8.25 Improved grasslands and grass reserves in

this area must be maintained in perpctuity for the

economic benefit of the farmers and the livestock
breeders in the arid region, Therefore, once the
programmes of grassland development and grass
reserves are taken up by the Forest Department the
areas should on no accoﬁnt be converted later on
into forest plantations., As the objective of these
programmes is to provide sufficient grazing and
hay for feeding the livestock, there is need for
close association of other concerned departments

such as animal husbandry, dairy development, sheep
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development, agriculture, etc., It is, therefore,
Tecommended that for the proper plananing of programmes,
Judicious conscrvuaticn ond utilis.ition of grasslands
snd hay, and for reviecwing the werking under these
srogrammes from time te time, thore should be a
~oordinating bedy in the State heedquarters consisting
of the heads of depzrtments c¢f forest, shecp develop-
ment, enimal husbandry, dairy decvelcpment and
agricultﬁre. This coordinaticn body will have the
responsibility for laying down policies and programmes
o providing guidance on the implementation of the
stoarammes/schemes, Formation of a similar inter-
tepartmental coordinuting committee at the district
<2/el wolld be necessary,

3.5 I* s recommended that the grass reserves should
Je eritirels under the ownership ond management of the
Covernment; =nd hay for storage in the fodder banks
stculd be reseived from these roserves, Tc¢ supplement
thy quantity of hay stored in fodder banks, the Village
Pan-snayats and individual farmers may also be encouraged
to coiserve grazs on cocperative basis for which
nccessary ertensicn assis®ance could be provided by
speciallists in the departmerts of forest, animal
husbands’, shesep development, dairy development and
agricultge,

8.27 As :iready recomnondecd in our Interim Report

oen Sccial 2crestry: (i) sciin=i’ic mothods should be
edptoit in “he imprevemant of grassland ond grass

reserves, sudh as selection of the most suitable
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grass species, application of fertiliser, proper
protection measures, tractor ploughing and scienti-
fic practice of harvesting; and (1ii) the orogramme

of seed production should be properly organised
involving the local farmers in production of secds

of recommended grasses. The seeds produced by the
farmers should be purchased at reasonable rates for
processing and distribution by well orgariced
agencies as recommended by the Commission in its
Interim Report concerning mutliplication and distri-
bution of quality seed. The Forest Department should
obtain its requirement of grass seeds for grassland
improvement from these agencies in addition to the
production from their own seed farms.

8.28 The programme of grass reserves would require
arrangements for storage and preservation of hay in
fodder banks based on the productivity of grass
reserves under average conditions, The total stock
of hay should be built over three years, as indicated
in paragraph 8.23. The annual area of grass reserves
required in each district wou}d have to be calculated
and allocated on the basis of the expected productivity,
.29 The estim>ted hoy nroduction from

improved grasslands in Barmer district under

the Desert Development Programme from fi{th

year onwards is 20 quintals per héctare per

vear, Thne exnacted yield of hoy under rainfed
conditions in Rezjasthan Cenal Project is 15

quintals per hectare. In Jorebir in Bikaner
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district an arcs of 40 hectares wis fenced, As a
result of protection thc yield of hay during 1971 and
1972 was 10 and 12.5 quintals per hectare respectively,
The annual grasses have low nutritive vzlue whereas
perennial grasses like dhaman, sewan and karad

‘Dichanthium annulatum) have high protein content

!7 - 10%). But ecological succession of these species
ls a slow process and even resceded grasslands arc a
heterogeneous mass., However, according to one estimate™
n well established reseeded rangeland with dominance of
abrve species, average yields of 12, 15 and 20 quintals
per ractare could be expected during years of normal
rainfall, Taking into account good as well as bad
rainfall years and other factors, we expeet that the
average ield of hay on "good" grasslands may be about

7 to 8 quistzls per hectare,

8.30 An Ezluation Committee™* of the Ministry of
Agriculture resommended that a detailed plan for the
storage of adejuate quantity of hay as close to the
centres of consumption as possible should be prepared by
the Forest Department., The depots should be established

near roads Jr railway stations to facilitate transport,

—

* Communication from the Chief Conservator of
Forests urgder his No.F.27(1)/72-Reljef/CCF/11955
dated 240 ;...01-9730

** Committee for Evaluation of Filot Projccts
sanctioned under Desort Development Programme,
constituted under Minictry of Jgriculture,
No F.1C-2/72-CAD ¢ %o, reriuary 24, 1972,
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We commend the suggestions of the Committee. The
Committee also recommended that the beling of hay
should be done by steam pressing in preference to
hand pressing, But steam pressing would not be
feasible in view of the scarcity of fuel and water.
However, to reduce the bulk and hence the expenditure
on storage and transport the baling should be dcne
by hydraulic presses,

8.31 The grass reserves, when gradually brought
up to the target of 200,000 hectares are estimated
to yield annuélly 15 lakh quintals of hay at an
average yield of 7.5 quintals per hectare. Since

3 years' production would have to be stored, a
phased programme for providing storage arrangements,
with fire fighting equipment at each storage dcpot,
should be initiated, It may be mentioned that in
Gujarat, which has a long traditicn of fodder banks,
seml-permanent godowns are constructed for storage
of hay with provision for firc fighting equipment

at each godown, However, in view of the prohibitive
cost involved and considering that the réinfall in
this region is low, we recommend that storage be
done in the open in hay stacks (locally known as
tganjis'), but there should be pucca plinth for

each hay stack, It was ascertained that in military
fodder famms, 1,790 quintals of baled hay aze
stacked at each place on a pﬁcca plinth measuring

21 metres x 9 metres. The cost.incurred by the

'military farms for construction of the bucca plinth
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of this area is generally £.5,000., However,
considering that some building materials would
have to be transported cver long d%stances, the
construction of pucca plinth, including the cost
of fencing the depot area with barbed wire and
providing fire fighting equipment at each depot,
may cost k&.3.50 per quintal, The total emount
required is R,1.60 crores, All the stacks should
be properly thatched, The thatching should be
with coarse grass in bamboo frame, and the thickness
of thatching should normally be 50 to 75 mm, The
recurring annual cost for stacking, thatching,
cutting fire lines around the ganji, weighing,
abelling and for protection and maintenance staff

is likely to be &,2 per quintal.

Sand Dune &,32 The technique and approach for sand dune

?E:gizon stabilisation have been described in Section VII.
The programmes for canalside and roadside
plantetions would help in the stabilisation of
shifting sand dunes along the canals, branches and
major distribgtaries and also at places where the
sand dunes are a danger to roads., It is not
possible %o indicate the éxtent of works required
for the s<abilisaticn of sand dunes which pose a
threat to towns and railways. However, surveys
should be urdertaken and the works taken up
wherever necessary.
8.33 So far as shifting sand uunes within the

gross comnanded area of the Rajasthan Canal are
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concerned, the programme of shelter-belts recommended
earlier will cover a part of such dunes, There are
possibilities of large scale works of stablisation

of shifting sand dunes in the uncommanded area within
the gross canal commanded area, because of the av-il-
ability of surplus water during the first five years
or so of the construction of channels, It is
understood that a large part of such inter-command
dune lands is government owned, These have to be
planted over with grass and trees, both for their
stability to prevent sand-casting on adjoining cropped
areas anrd ta provide fodder for livestock and trees
for fuel, fodder and shade. Since the success of

the programme would depend on the efficacy of
protection afforded later, it should be taken up

only after enlisting the support of the Village
Panchayats, Wherever a minimum area of 20 hectares:
is availeble in a compact block, the prograrme

should be taken up, for which the entire investment
should come out of the Government funds, but
protection should be the responsibility of the
Panchayats., Grazing of ccttle should be restricted;
end treces should be protected and lopping allowed
only under supervision, The villagers may be

ellowed to cut grass on payment, but a price
preference should be given for the sals of grass

(the prescribnd fee should be moderate) as well ac
for any occasicnal tree that is likely to be fcllcd.
The income from such sales should be shared equally

bztween the Government and the Village Panchayats.
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8.34 No precice fijur s cre cvallsilc alLgut the
area of Gevernmiut c¢wrod shiztirg send duncs, It

is found thst the nct uncommended area within the
gross commanded area of the Rejasthan Canal is

about 12 lakh hecteres, On the basis of a rough
estimate, 10 per cent of this arca could be aveileble
in compact blocks of shifting sand dunes of 20
hectares and over, At the rate of Rk.1,000 per
hectare, the programme of sand dune stebilisation
for 120,000 hectares works out to k.12 crores,

8.3% For any large scale programme to be taken
up for afforestation, grasslend improvement and

sand dune stabilisation, a backing of rescarch

would be necessary, There are numerous problems
concerning water economy, introduction of species,
artificial regencerstion cf khejri and increasing

its growth rate etc,, which should receive
concentrated attention for research, The Forest
Department should est:oblish, on a priority basis,

a base for research on different aspects of

forestry in desert areas, This would help in
supplementing the efforts by the Central Arig

Zone Research Institute (CAZRI) in this direction,
Considering the place of forestry in the develop-
ment cf the region, the CAZRI should also give
adequ=te importsnce to resesrch in forestry along
with c¢ther agricultaril prol ms, The orgenisational
aspoots viith reger. t- frres: reszarch in the States,
eact. havirg its own pecellcor probtl., is being dealt

with in a separate@}eport of the Commission,
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Desert 8.36 In Rajasthan desert, every part has been
National '
Park disturbed either by over-use or neglect. This

kind of human interference is still prevalent,
There is no area which can be considered
representative of the natural conditions of the
desert, For understanding the life cycle of
plants and animals of the region, it 1is necess«ry
to study the ecological status of the desert.

The knowlgdge is essential for undertaking

proper measures to arrest deterioration of the
desert and to reclaim it,

- 8437 A suitable area should be logated sQ
that it can be preserved for cantinued studies
under undisturbed desert conditions, This area
should be exclusively for the purpose of
scientific study and excluded from recreational
use, The selection should not, therefore, be
based merely on the availability or abundance
of wildlife, However, considering that a large
area in relatively thinly populated surroundings
is needed, we feel that a suitable afea can best
be found in Jaisalmer district, 1In this district
there are rolling sand dunes with all the desert
phenomena of shifting sand, quick sand, inland
drainage basins, scrub, dry savannahs and wildlife
of the desert, An arca of at least 100 sq km
should be selected for this purpose, notified and
maintained as a2 Desert National Park, Since the

State Government has adopted the Wildlife
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(Protection) Act, 1972 there sh-uld be no difficulty in
according the Desert National Park the desired legal
sanction,

8,38 It is estimated that over a period of five years
the noh-recurring expenditure on the Desert Nctional
Park would be about R,20 lakhs to meet the cost of
fencing, compensation for vacating any cultivaeted land,
sand-buggies and camels for transport within thc park,
communication equipment and transport, cbnstruction of
huts, construction of 'bandhis' to hold up rainwater at
suitable places, etc. The recurring cost on staff,
maintenance, research and other contingencies is
estimated to be K,3 lakhs annually. |
HARYANA

8.39 Significant additions to forest areas in the
desert tracts of Haryana have been made since Independence.
Most of the forests were created on the sides of roads,
canals and railway lines and on bunds, termed as 'strip
forestst'. Sizeable afforestation in compact blocks has
also been done in the desert tracts under various schemes,
The man-made strip forests and afforestation in compact
blocks have been declared as protected forests., The
following Table gives the extent of forest area in the

desert tracts in Haryana:

(Table R,3 on page 123)
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Table 8,3

Forest Area in Desexrt Tracts in Haryena

(in hectares)

District Reserved _ _Protected forests: Unclassed
forests Compact] Strip iTotal forests

blocks forests

Hissar - 155 6,844 6,999 354
Bhiwani - 37 2,033 2,070 -~
Rohtak 172 40 24,343 24,383 -
‘Mahendra- - 1,305 2,226 3,531 399
garh#* :

Total 172 1,537 . 35,446 36,983 753

Source: Haryana Forests - Independence Silver
Jubilee Souvenir, April, 1973,

* A part of Mahendragarh district is now included in
the desert area delineated in this Report.

Afforestation and grassland development have also
been done in panchayat and private lands, The
management of such londs is vested in the Forest
Department under the provisions of the Indian
Forest Act, 1927 and Punjab Land Preservation (Chos)
Act, 1900, Under the Indian Forest Act, 1927, the
areas are ciosed with the consent of the majority
of the owners, and the works are carried out by

the Forest Department in accordance with the terms
and conditions mutually agreed upon between the land
owners and the Government. In the case of Punjab

. Lénd Preservation (Chos) Act, 1900, closure may be

compulsory or voluntary; the works are carried out

at the cost of the Government and the revenue
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derived goes to the land owners. The following Table
gives the aréas so far undertaken for'management by the
Forest Department under these prcvisions:

Table 8.4

Other Areas under the Control
of Forest Department

(in hectares)

District Closed under Closed under Total
Section 38 Punjab Land
of the Indian Preservation
Forest /ict, (Chos) Act,

1927 1900
Hissar 43 - 43
Bhiwani 348 271 619
Rohtak - 1,429 1,429
~ Mahendragarh* 2,147 1,057 3,204
Total 2,538 1o g 5,295

Source: ibid

* A part of Mahendregarh district is now included
in Bhiwani dlstrict,

8,40 The estimated area in desert tracts affected
by wind erosion josing a serious threat to proper
functioning of tne irrigation system and lines of
communication is given in Table below:

Table 8,5

Area affectcc by Wind Erosion
in Desert Traets of Haryana

(in thousand hectares)

District To%al areas affected
Hissar#* G20

Rohtak 17

Mahen.trcosh# _ 2L —_
Total 1,158

Source: Mastecr Plan for Soll Conservation in
Haryana August, 1973,
# Parts of these districts are now included in
Bhiwani district,
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In.addition to.areas affected by wind erosion,
there is a problem regarding the management of
.grazing grounds in villages which are generally
the village common lands. They have detericratad
in most of the cases to a stage of almost no
return due to constant .over-grazing.

8.41 For the treatment of the desert areas,

a numhber of programmes have been underteken so
far, In 1955, the Government of Punjeb (which
includen Haryana, as constituted now) initiated

a ccheine of '&nnmhilisation of Desert', In 1969,
K pilot puojecd ynder the tlesort Development
Trogranmet was also Llaken up, A Contrally
sp_onéored scheme of 1«'\1'?.1'.ng of shelter—-bn.]_tq along
Loharg canal system is also in operation from
1971-72, Besides, some plantations have wecr
created recently on the sides of Jui canal under
Marginal Farmers and Agricullaral Isteanous (MFAL)
scheme, The works so far carried out have pirouvas
to be useful but the extent undertaken Is quite
insignificant as compared to the maguiinte of the
problem, Tue ShatQ Soi’l Counseruation Board taa
prepared a Master Plan for soil cousenvatian ir
Haryana, which 1ncludes a big precgrammz of develep-
ment and reclamatlon cf the desert tracts, 3zésed
on the experience of the different schemes, it is
felt that the foilowing forestry activities should
be carried out in the desert tracts of Haryena:-

a) Afforestation in compact blocks and
- in the gaps of the Aravalli hills;
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b) creation of plantations on the sides
of canals, roads »nd railway lin-s
(knowt, as 'otlrip Iililesls! in llurioaa)g

c) sand dune stabilisation;

d) farm forestry (to serve as wind-breaks
around agricultural lends); and

e) grasslond development.

8.42 Afforestation in compact blocks and in the
gaps of the /Aravalli hills will serve as barrier to
reduce the velocity of wind, which is the primary
agency for erosion in the desert areas, and will
make available in course of time the much necded
small timber, fuel and leaf fodder. The preferred
species are sissoo, siris, babul, ber, farash, necm,

vascion.(Melia azedarach), Parkinsonis aculeata,

zastor and sarkanda (Erianthus munja). Planting

~echniqgues have already becn standardised, The
cost of cuch afforestation is likely to be &.1,250
per hectare, including staff and contingencies. It
is recommerded that at least 20,000 hectares should
be afforesteﬁ'within the next 15 years at an
estimated <os* of R,2.50 crores,

8.43 Trhere has been considerable progress in
the creatior of plantations on the sides of canals,
roads and rallway lines since Independence, and so
far over 35,000 hectares have been covered and
declared as protected forests, Conditions are
favourable fcr raising of such strip forests on
commercial basis, These should, thexefere, be
organised on the :ines reccmmended in the

Commission's Interim Report on Soclal Forestry.
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The State Government should mobilise institutional
finance for these plantations, Due to the present
energy crisis it is all the more necessary that
adequate supplies of fuelwood should be arranged
in the shortest possible time in the rural and
semi-urban areas, The programme of creating strip
forests will add substantially to the availability
of fuelwood and sm3all timber to the population at
places convenient for transport and supply. The
important species suitable for strip forests are
sissoo, Eucalyptus, babul and siris. For

planting of all plants, Haryana uses an indigenously
manuf actured plant extractor which allows transport
and planting of tall plants with balls of earth

and long roots without any damaje to the roots,

The cost of raising strip forests including staff
and contingencies is R, 750 per row km, A physical
target of 80,000 row km should be attempted in 15

years, The cost would be about %.& crores,

Sand dune 8,44 The stabilisastion of sand dunes is
Stabilisa-
tion rather problematic. It is the experience in

Haryana that the mcbility of th2 dunes vzries
with their height. The smaller the dunt the

more active it 1s. Therefore, the smecller -lunes
(less than 1.5 metre in height) are treated first
and medium sized duncs (1.5 metre to 3 metrces)
receive second preference., Hign dunes (mete

than 3 metres) are reiativcly stable except at
the crest, As there are favourable conditions

reacrding aveilability of water, a physical



target of at least 20,000 hecteres should be
planned for 15 years, The technique has been
described in paragraph 7.2. The cost of sand
dune stabilisation including staff and contingencies
is about Bs, 1,000 per hectare, and the total
expenditure is likely to be B2 crores.

Farm 8,45 Under the farm forestry programme, the

Forestry
present scheme of planting of trees along the
peripheries of cultivated lands to reduce wind
velocity and to create favourable micro-climatic
influences should be encouraged, This programme
will also make available the much needed fuel and
small timber for the farmers themselves, In addition
to the planting of the branch cuttings of farash and
container plants of jand (khejri in Rajasthen),
planting of sarkanda tufts and-sdwing of castor
seeds on high ridges along field boundaries are
practised, Sissoo stumps are also planted along
water chanrels to serve as wind-breaks, The Forest
Department should create adequate number of nurseries
for making availeble to the farmers tall plants at a
nominal price, Farm forestry programme should be
organised on the same lines as recommended in

paragraph 8,14 for desert areas in Rajasthan,

Grassland 8,46 The grassland development progremme, as
Developr
ment recommended later in paragraph 9,62, should be

executed by the Foreost Department. For this
purpcse, a separate Wing sheould he created under
the Forest Dzpnrtment, which should employ

adequate number of agrostolcgist, agronomists
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and range management specialists, who may be trained
within the country or abroad, as necessary, There
should be a soordinating body at the State head-
quarters, Scientific methods for grassland
improvement should be adopted and steps taken for
production, processing and distribution of grass
seeds. In this connection, paragraphs 8,24, 8,25
and 8,27 may be referred to,

GUJARAT

8.47 The two arid districts of Gujarat where
conditions similar to the western districts of
RAjasthan prevail are Baneskantha and Mehszna,

Even within these two districts, edaphic, climatic
and topographic conditions vary within wide limits;
the eastern and northern boundaries of Banaskantha
are flanked by low hills whercas the western parts
of both these districts bordering the Little Rann

of Kutch are subjected to periodic inundations. It
is the area between these two extremes which is a
sandy alluvial plain practically devoid of vegetation.
The conditions, therefore, are ideal for sandstorms.
The situation is aggravater by uncontrolled grazing,
Sand dune formation is, therefore, a2 common feature.
8.48 There is practically no forest area in
Mehszna district whereas in Banaskantha district,
the forest areca is localised mostly in the nozth

and in the east. The deteils of the forest area
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in Banaskantha Jistrict are eos follows:

Reserveqd forests - 456 sq km

Protected forests - 12 sq km

Unclassed forests - '968 sq km
Under the existing conditions, production forestry
has no scope there., The forestry activities in
these districts will, fhefafore, consist of the
folIOWing:

(a) Afforestation in the form of
shelter-belts:

(b) farm forestry; .
(c) mixed forestry, comprising raising
of grass and leaf fodder, fruit
trees and fuelwood trees on suitable
waste lands, panchayat lands and
village commons; and
(d) grassland development,
8. 49 Santalpur tehsil horders the Rann of Kutch
on the north and south, The west of Vav tehsil is
also on the Rann border. The salt-bearing wihds
from the Rann of Kutch are damaging sizeable lands
in the cultivable belts of these téhsils., Shelter-
belts should, therefore, be located suitably along
the border of the Rann adjoining these tehsils,
Suitable areas should also be selected in the
commanded area of the Dantiwada reservoir for
creation of shelter-belts, The shelter-belts
programme should be organised in the same manner
as recommended in the Commission's Interim Report
on Socizl Forestry, Land should be acquired where

necessary ani handed over to the Forest Department

for planting and subsequent maintenance. A
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coordinating agency should also be created at
the district headquarters with experts from
Agriculture and Forest Departments in the State
Government., A programme of 20,000 hectares in
fif teen years should be attempted, The total
outlay is likely to be B.3 crores, at the rate
of R.1,500 per hectare inclusive of the cost

of land that may have to be acquired,

8,50 The pilot scheme for farm forestry in
the Fifth Plan recommended in the Commission's
Interim Report on Social Forestry should cover
both the districts of Banaskantha and Mehsana,
The Forest Department should organjise extension
units in thc rfdistricts to propagate directly
and through the agricultural extension staff
the advantages of the programme and the methods
of tree plantation, The forest extension urits
should also develop nurseries fcr supslying
seedlings to the farmers at a noninal price,
Later on, from the Sixth Plan period onwards,
there should be an aggrcssive programme of

farm forestry,

8,51 In these areas fuelwood is in short .
supply, The rural population, therefcore, uses
cow dung extensively thus Aepriving aratle
fields of an impcrtant source of wryuanic . nure,
As such, a programme of mixéd foresisy in the
vicinit of‘Hﬂ“itationq nn suitable wuste lands,

nanchayat lands 2nd village commons would be a
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very appropriate programme; and it would have a
great social impact. The apyroach should be the
same as recommended in the Commission's Interim
Report on Social Forestry. In the first 15 years
an area of 15,000 hectares may be taken up. At
the rate of R.1,000 per hectare including staff,
the total outlay works out to R.l1l.50 crores,
8,52 The grassland development programme, as
recommended later in paragreph 9,.€9, should be
executed by the Forest Department. For this
purpose, similar action as recommended in
paragraph 8,46 should be taken by the Forest

Department in Gujarat,
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SECTION IX
LIVESTOCK DEVELOPMENT

Rajasthan

9.1 Livestock production plays an important role
and contributes in a large measure *to the rmc: 1l
economy of Rajasthan State, It has been estimated
that the livestock sector of agriculture accounts
for about 12% of the total income of “he Siate.*
According to the Livestock Census 1972 the toial

livestock population in the State is 39.0¢ million,
6 lion

This includes among other animals 12,46 mil
cattle, 4.59 million buffaloes, 8.%¢ million sheep,
12,15 million goats and 0,74 mililon camzis. It has
also been estimated that the total quartiv o~f wool

procused annuellv in dre Mite i3 around nillibn
kg which conzitvices aboue 40 ;v cant o7 03 total
wool produ~tion in the whole sovntry, e foale
prooguces variove tvpes of woul veoring 1rom coarse
flesce to mediny and fine wooie =von thcﬁgh the bulk
of the wool producesd is ol carpet guality, nearly

one million kg of fine wool is also Lrofuced in

this State.

9,2 In the wevtern arid zone c¢f the S+ te, iIn
particulax, live:tock rairing s doond=d won as
the principal soi-ne of iivalitoou of tar poople,

* Draft Fifth Flva-Year Plan 197479 « Rajasthan

Piennine Depaciment, Government of Rajasthan,

136
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According to the socio-economic survey* conducted by the
Central Arid Zone Research Institute, Jodhpur, about
two=thirds of the earners in the households surveyed
followed animal husbandry as the main occupation, This
area is also of special significance with regard to
livestock production in the State because of the fact
that the home tracts of certain well-defined and superior
b:eeds of cattle such as, Rathi, Nagori, Tharparkar,
Kankrej and of breeds of sheep like Nali, Pugal, lagra,
Chokla, Marwari and Jaisalmeri lie in this region. The
geographical area covered by the 11l districts lying in
the western arid zone of the State is about 208,626 sq km.
This constitutes 60,9% of the total area of the State.
But only 38% of the human population in the State lives
in these 11 districts., The population of livestock in
these districts is 16,3 million including 3.47 million
cattle, 1,12 million buffaloes, 5.11 million shecp, 5.82
million goats and 0.62 million camels, The total live=
stock and total cattle, buffaloes, sheep, coats and camecls
in this area as percentage of the corresponding totals foxr
the whole State work out as 41,6, 27.8, 23,9, 59.6, 47.8
and 83.7 respectively, It will be evident from the above
figures that inspite of heavy losses in this area in
recent years, the population of livestock in terms of
percentzge of the total stock in the State is greater than
the corresponding percentage of human population in this

zone of the State,

#* Socio-Economic Survey of Livestock breeders in Anupgarh -

Pugal Region of ‘lestern Rajasthan « Human Factor Studies
MYt rtrn DAarmAawnd MA an/n f"f\vDT T0AR
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9,3 As already detailed in the earlier Scction, the
rainfall is meagre and uncertain in this area. Crop
production alone cannot be depended upon for the
economic susienance of the inhabitants as crops fail
during years of scanty rainfall, Certain s=ecies of

arasses such as anjan (Cenchrus setigerus), dhaman

© e

(Cenchrus ciliaris) and sewan (Lasiurus sindicus)

known for high nutritive value are, however, able to
grow even in years of scanty rainfall, Thercfore, the
people in this area have been depending rrimarily upon
livestock production as their main source of inccme, In
view of high aridity, cven livestock production is bcing
carried out under difficult and uncertain conditions.
The grass cover in grazing lands lasts only for three

to four months after monsoon, The availability of

kadbi frOm-crops like bajra is also limited. Therefore,
the breeders of cattle and sheep have to denend on
other sources outside their homeland for maintaining
their livestock, This has made it necessary for the
brecders to praciise various patterns of migration, It
has been stated by local pecople that before the partition
of the country, @ttle and sheep breeders hailing from
the western parts ¢f the arid zone had easy access to
the irrigated cultivated lands in Sind for stuble qgrazing
after kharif end rabi hervaestss, The distances to be
Covercd were short znd there was olanty of stuble
arazing, After Portition both the shoep and cattle
breeders had to look tc areas in cther directions for

migration with tneir livestock in scarch of water, feed
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.and fodder.

9.4 The traditional cattle breeders “n the
breeding tracts of Rathi, Tharparker and Vonlre]

~

catile practise scasonal migrations in sa-»¢' of

qarazing, water, etc., fTor their hords., PRatul

tract lies between Pugal in Dikoner district ond
Anupgarh in Ganganagar district where the soil

is sandy in most parts and saline in low lving
areas, In ycars of average rainfall, amdl: c¢razing
is locally available either in village lands or

in interdunal valleys which can sustain the stock
til1l December and Lhegéafter, breedars micrata

with their herds. The mioration of these breaders
is limited in extent and scope. They genorclly
migrate to canal axeas in Gangenagar district
where they market curslus cattle, milk and 2ilk
products:. and maintain their herds somotinas on
purch-~sed feaeds.

9.5 Cattle breeding tract in Jaisalmer district
is feirly extensive and thousends of migra=tory
cattlec breeders rredominate in tuis arca. Dursing
the months cof July to Sentember they gonerally
maintain thoir herds on grazi

n
15-30 kilometres of thoir settlements. Thoro-

aftor, they usuilly migrste to more cistent arcas
in The districts of Jodhour, Nikaner and Arngae

nagere The profecsional cattle breeders rearing

Thari or “anchore cattle in the Barmer district
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migrate during summer months along the Luni

river while others migraote to Zheo tehsil, WWhen
rains fail altogether these breeders migorate to
distant areas in Rajasthan and to Gujarat and
Madhya Pradesh,*

9,6 In spite of good breeds and types of cottle
maintained by these migratory breeders their
economic condition has continued to remain
marginal and unstable, While a good ycar brings
them some prosperity, bad years invariab ly bring
them heavy losses and hardships, During the
migrations some of the cattle die as a result of
starvation while = 2 lerge  number have to be sold
away at distress nrices along the migratory routes
for purchase of grains etc., Further, yizlds of
animals go down considerably during migration. It
has been stated that after December animals are
milked only once a day and in summer they are not
milked at all due to scercity of both grazing 2nd
water., The marketing of fluid milk is out of the
question for these migratory brecders and milk is
converted into ghee which is sold to itinerant
traders and dealers at whatever orices offorade
The small herds which are left after long migratior
during bad years do not cnsure 2ven a bare living
for the brecodors ond thelr failisse Thoy have to

wait till the yeungetack crow ud and oftan during

* lakhijani H,J, = Nomadic Cattle Breeders in
India « Central Council of Cosamvardhanea,
New Delhi, 1997,
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this period scarcity recurs causing great
suffering,

9.7 A fairly large percentage of shecon in
Rajasthan is also maintained on migratory basis,
It has been observed that about 38% of the shaeep
population in this State are migratory and t':at
the average flock size of migratory sheep is
around 70 against the average sizo of 40 in
stationary flocks.* According tc 7n ectiinrte
ebout 1.5 million cheep migrate ‘rom the Ti-te
every year and that out of this abcut 0.6 million
sheep are on permanent migration.** Sheep micration
is a regular practice with the sheep breeders from
the western arid cdistricts of Jaisalmer, Barmer,
Jodhpur, Pali, Jalors Nagaur and Bikaner, It is
understood that orior to attainment of Independence
and nartition of the country, sheep from Jaisalmer
and Barmer districts used to migrate to the canal
areas of Sind during the months of March to June
while the sheep from the eastern creas used'to
migrate towards further east or scuthward:; to the
bordering areas in the States of Uttar Pradesh,
radhwya Pradesh ernd Cujarat.

9.3 Shecp breoders from the districts of
Jaiczlmer, Bormer and 3ikaner and parts of Jocdhpur

rractise terrorary micraticn extending over periods

Daroga Tinch, i Rajagonslaa and J,S. Moinl -
j'onoorarh on estimetion of wool production ~ICAR.
*# Zanre !,V,.-!igration of Sheep in Rajasthan —(Mimeo
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of 6 to 9 months, The flock ownesrs usually start
migration with their sheep after Diwali festival
in the month of November. Sheep flocks excepting
those from Barmer and Jaisalmer districts usually
migrate towards the south to Madhya Pradesh taking
‘ different routes and finally reach Nagda which is
a central place for sale of wool, Sheep flocks
also move towards east to Uttar Pradesh along the
Chambal and Yamuna river belts, It has been
estimated that about 0.2 to 0.3 million sheep from
Jaisalmer and Barmer and parts of Jodhpur and Jalor
migrate towards Gujarat and the breeders arrange for
“the sale of wool at Deesa in Gujarat. As the routes
towards Madhya Pradesh are new and quite unfamiliar
to the sheep breeders of Jalsalmer and Barmer, they
¢o not migrate long distances except under very
égyte qonditions of drought end scarcify of fodder.,
Thitlmay perhaps be one of the reasons for heavy
lossea of sheap sustained by the sheep breeders of
these {istricts during continuous drought periods,
Sheep fiocks from parts of Bikaner, Churu and Sikar
districts asually migrate towards north to areas in
Haryana, Punjasb and D2lhi. About O,6 million sheep
in the State are on permanent migration and bulk of
these come fronrNagauf district. Sheep owners of
this district prastise permanent migration because
of heavy nressure on lend and they depend on the
f&rest areas in Rajasthan and Madhya Predesh for

the grazing of their sheep.
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Effects 9.9 Maintaining sheep on migration through most

Migggtion part of the yoar doos not permit the shoon ovmners
to obtain adequate income from their flochs, Vith
such a system ol censtant movemen® ol si.oz aver

lona distances with uncertain supnlizz o7 wi'or “nd

fodder, the shoen ovinors are unable to adent sciznlie

fic moethods of breeding for genetic irorevinent of
stock., Thearing of sheeop in distort ~licos diid sola

of ool at far away morkots do not olve Tran any

chance for organised collzction, processine and
nmaorketing e{ wviool and tho sheep broedors ara unavle

co bargain Tor a remunerctive price, Thoy cre contirely
at the mercy ol ihe agents of trnoders of wecol from
Aifforont mori~ts like Eeawar,

9.10 The system of constant miqrotiorn is one of
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Docauce thev ora also constantly on the move and
ara uscod by thoir Tanilye for qraring thoe shzep
flocks, Aoart from the other social bechwardnoss,

leck of literncy is ¢ coniridutine “~clor Jer these'
sh2 p ovmars not soprociatina and adopting improved
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also prone to nick np ~ndo and ccto novositss in the
migratory routes oven thouijh such wol:idies mav not be
common in their home tracts.

9.11 From the forogoing, it:will ba cleer that
rearing of livestock on & nomadic system: is the main -
occupation of the local population for their sustonance
in the arid regions of Rajasthan as crop production has
remained a gamble duc to hostile agfo-climatic conditions
and the existing vegetative situation is also‘pot very
favourable for any stabilized livestock production,

The local fodder resources for ﬁaiﬁtaining livestock are
confined to the residual kadbis of cultivated crons of
which bajra is the principal one and the grazing from
privately owned and common grasslands. A comparison of
the livectock population and the landlise statistics
shows that {n the oarid districts, grazing areas available
per head of hovine and per head of livestock are 1.l
hectare and (,38 hectare respectively as against the
corresponding figures of 0.47 and 0,22 hectare for the
whole State. The number of cattle and buffaloes for
every thousand hectares of net cultivated area in the
'arid zone is 657 as aqainét 939,5 for the State.*

Even though the availebility of lend for livestock
raising is more in the arid zone, the oroduction of
kadbi o5 well as of arass yiolds in these londs is

low, scasonal and uncertein ond the quality is olso

* Rajocthan Intensive Zeitle Dovelcoprent Project -
Ministry of Agriculitor:, ow Delhi, 1973 -
Annaxure I, Appondix  4=6.
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poor. The in.dequacy of fodder resources as well as
their availability only during the months of July to
November is responsible for the nomadism of the livestock
breeders of these areas.,
9.12 The pressure of livestock in this area has been
increasingly growing since somewhat earlier~than thé last
two decades. The increase in cattle, buffaloes, sheep and
goats in the arid districts has respectively been 45.6%,
42,1%, 67.2% and 94,2% betwecen 1951 and 1966, The corresé
ponding Increase in the rest of the Stéte is only 11.5%,
37.0%, 57.0% and 78.6%. The larger increasc of livestock
population in the dry districts compared to more favourable
areas in the State cannot be eesily cxplained. It may
perhaps be presumed that the local peoplec have been
increasing the number of livestock with them as.livestock
husbandry alone has some scope of giving them an additional
income in this arca where crop raising very often proves a
failure. Such a continued increase in livestock population
- without duc attention to aqgmenting fodder resources would
lead to disastrous consequences., This is what actually
happoned between 1966 and 1972 during whiéh period,
because -of continuous drought for three or four years,
the local people sustained heavy losses of cattle and
sheep in six arid zone Jistricts as shown in Table 9.1l

This should be taken as a warning. In any plaon
for'desert development all efforts should be made_to
undertake massive and effective programmes for augmenting

fodder resources,
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Table 9. 1

Decline in Cettle, Buffalo and Sheep Population
in Six Districts in Westarn Rajasthan between
, 1966 and 1972

(Number in. '000)

Distric* Cattle Buffalo Sheep
S - 1966 1972 1966 1972 1966 1972

W

Barmer 637 180 28 14 792 568
Bikaner 356 223 45 29 534 402
Jodhpur 607 426 57 48 663 683
saisalmer 344 66 1 0.3 591 313
Selor 484 248 93 66 516 453
Pail 585 522 141 122 660 627

9.13 e potential source of fodder production for
feeding rattle in this crea is utilisation of the
commanded awas under Bhakra and Gang Canal systems,
the first and the second phases of the Rajasthan Canal
Project inCluding the proposed lift canals, A mixed
farming pattern should be hndertaken in these commanded
areas. It has seen notieed recently that farmers in
the intensively ivrigated areas of Punjab and Haryana
are getting interested in diversifying agriculture and
tapping adcit<donal syrces of income through milk
production and rearing of livestock., Based on this
experience it has beer recommended thot the cropping
pattern in thesc commanéed areas should also include

cultivation of suitable fwdder crops. Improved
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varicties of fodder crops should be included in the
crop rotations end also grown as catch/companion
crops. Inclusion of leguminous fodders ir. the
cropping plans should be encouraged particularly for
the farmers owning high yielding cettle as they are
highly nutritieus. and rich in protein. The cropping
pattern recommended for adoption in canal commanded
areas includes cultivation of zaid and kharif fodderxr
crops in 15% of the arca, rabi fodders in another 14%
of the area anc bersecm in 1% of the area under
irrigation. Through extension work in these areas
and as a result of incentives developed for the
marketing of milk, it is anticipated that about 0.37
million hectares could orogressively be brought under
fodder cultivation err the years, With adequate
cultural practices thesc commanded areas should be
able to oroduce annually about 8 million tonnes of
greon forage. In éddition, there will be a production
of cbout 2,15 nillion tonnes of bhusa/kadbi as by-
products of food crops, Thercfore, these arcas when
ultimately develoceq would be cble to supp5rt two
million cattle including youngstock,

9.14 In the arcés outside the cormand of the canal
systems in these 11 districts, cultivation of crops
like bajre, mgth, jowar, etc. will continue, This
arza ic estimated to be around 6 million hectores.
The bhuse/kacbi yield from this source is anticipated

to be 2round 7.5 million tonnes, sufficient to support
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about three million cattle including youngstock.,
Assuming that all the grcen fodder and dry forages
produced in these arid districts would be rescrved
and utilised for feeding cattle and buffaloes only,

it will be sufficient +to maintain about S million
cattle and buffaloes. The population of cattle and
buffaloes in 1966 in these districts has been enumerated
at 5,8 million and in 1972 at 4.6 million, The above
position with regard to fodder availability even

after one or two decages of development in this area
goes to show that not only cattle numbers will have
to be contained at the present level but as suggested
hereafter, a large number of cattle should also be
shifted gradually to the existing and future irrigated

areas, In any case, further addition of cattle into

“this area from outside should be avoided right from

the beginning under any colonisation policies/programmes
that may be underteken. |

9,15 The home tracts of breeds of importance such

as Rathi, Nagori, Tharparkar and Kankrej lie in the
arid zone of Rajésthan. Hariana cattle also
predominate in the districts of Sikar, Jhunjhunu

and Churu which lie adjacent to Haryana State. Rathi.
cattle even in the absence of any organised programmes
of development possess poténtialities for high milk
production. Therparkar and Kankrej cottle have

proved to be very uc~ful cual purpose cattle under

proper management anc feecing conditions, Nagoeri
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cattle are highly priced for their draught quality,
These animals fetch very high prices from the neighe
bouring States and the farmers of Nagaur district
derive considerable income from the sale of their
stock., The raising of cattle in this area is under=
taken by the brecders in adverse agro=-climatic
conditions and as a result they arc unable o adopt
any sustained and systematic programme for breed
devélopment. The main approach to cattle development
should envisage sinmultancous attention to four aspects,
viz., (i) reducing, if not possiblg/containing cattle
population in the arca, (ii) augmentation of feeds end
fodder resourcés in the éreé itself in order to ensure
supply of adequate nutrition to the animals, (iii)
prevention, in e large mecasure, of the present nomadism
of cattle breeders and (iv) breed improvement through
planned breeding programmes ‘Sheh the area of cormand
under najdsthan Cénai Project is progressively brought
under intensive cultivation, the sdditional fbdder
production in this ~rea should be utilised feor the
mointenance and improvement of cattle in the arid zone.
In other words,alarge proportion of improved breeds/
types of cattle in the arid zone should be transferrad
to the canel com&dnded creas; induction of inferior
cattfo froﬁ o{hér arers by the settlers who are
i{ib¥taa lend in the Rajasthan canal command should
ibc di cﬂuraoca IL is felt in some quarters that

at le brﬂooers of the area are mostly nomadic and
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thorefore they would not be interested to sotile
on irrl gated land, Because of this consideration,
the colonisation authorities might like t o give
preference to people outside the arid zones to come
and settle in the commanded areas. If such 2
procedure is adopted, the irrigation facilities
{eveloped in this area will not in any way help in
fne economic amelioration of the local peonle who
are mainly cattle and sheep breeders. The socio-
econdmiq survey (referred to in varagraph 9.2) which
tovered ebout 12,000 households showed that almost
all‘the families evinced a desire to shift to ogri-
cuirural econcmy under irrigation and reduce the
ﬂUN&g-of cattle and sheep if need be., Even in
case sifficient number of families do not come
‘}forward inr settled farming from the arid zone areas,
& may be sossible to select such of the farmers in

Csrricts llke Nagaur as already practise some

SySem of crop cultivation combined with cattle

falthg, A lazge number of these farmers who would
"2 PInared to move with their cattle can be given
Praterspo while alloting land in the canal commanded
area‘«.__‘"l’t: this opproach is accepted the pressu¥een
*he eXsing meagre odder resources in the arid
Z0ne Wo.ij ho vrelicved t> a great extent, This would
also inéifantally reduce pressure on grassland which

could bhe tacloped as pastures for sheep raising in
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Breeding 9.16 The only incentive for farmers to cultivate

Policy fodder crops will be financial returns they could
expact from fodder cultivation, Such a venture can
be remuncrative only if the fodder is used for
feeding high yiclding cows, Crossbred cows with
exotic iInheritance would be the best for this
purpose. In view of the anticipated availability of
sufficient dry and green forage in the canal commanded
areas and as cattle would be maintained on a
stationary basis in a mixed farming economy, there
would be very good scope cover the years for
supplanting progressively the indigenous foundation
stock in these areas by crossbred progenies through
a plenned crossbreeding programme., Exotic inheri-
tance for such a crossbreeding programme should
preferably be from the Jersey breed in view of
medium size of this breed and because it is
anticipated that marketing of milk from this area
for & number of years to come will be more
product-based than as fluid milk, The level of
exotic inheritence shouldlalso be maintained only
at. 50% until such time as the farmers have fully
become conversont with the rearing of crossbred
animals znd green fodder production has adequately
increasecd, At a later stage, if found necessary,
exotic inheritance m~y be raised to a higher
level.
9,17  As regards development of cattle in non-

commanded areas, it is anticipated that pressure on



152

land would be reduced to o certesin extent as ¢
result of portial shifting of ccttle to the commanded
areas, Cattle, however, will continue to be maintain-
ed mainly on crop residues such as kadbi and bhusa,.
and available grazings, The husbondry practices are
not expected to change significantly excepting that
migration to distant areas and for long periods
would be reduced, In viewbf these considerations

the cattle breeding policy in these areas should

be dirested mainly towards improvement through
selective breeding, In the case of breeds like
Rathi, Tharpafkar and Kankrej, the selection should
be for milk production, In the case o Nageri
cattle, selection should be for draught quality as
the breeders of such cattle derive a 1large income
by sale of good quality bullocks. In the irrigated
‘sTeas, farmers would require large numbers of good
i?aiity bullocks for intensive cultivation. The
P¢Olle who would be settled here from the arid oreas
will ot poscess the required number of good quality
bUllO&s with them to undertake intensive cultivotion,
Even Q;there is maochanisation in agriculture in
cancl zommanded areas, requirement of good bullocks
is likely tn remain for ouite some time in the
future. Therafore, there would be demand fer Nogori
bullocts from tha farmers in these arcas and else-
whore. More Yntensificd end nlonned efiorts oare
called fer in irproving the draught capacity as well

as ensurirg uniformiily in Neogori cattle. As no



Artificial
Insemination
and Natural
Breeding

153

yardstick is at present available for measuring
objectively draught capacity of bullocks, it will
be advisable for the Indian Council of Agricultural
Research tc¢ continu: and intensify investigations
in this direction,

9.18 The choice of the method of breeding =
artificial inseminotion or natural service = will
have to be carefully thought out for the differcnt
areas, In view of the migratory nature of cattle
rearing in most parts of the dry region, artificial
insemination has not so far proved very successful
or popular, From the information raceived from the
Animal Husbandry Department of Rajasthan Government
it is seen that only 12 artificial inseminaticn
centres with 112 sub-centres have so far been cstaw-
blished in the 1l districts of the dry region and
that these are also mainly located in and around

urban arcas, The number of artificial inseminations

| done cvery yexr is also very meagre (13,000 in cows

and 2,500 in buffaloes in 1971=72), This goes to
show thet even though ertificial breeding was
introduced in this area nearly 20 years ogo, it has
nct been much cf a success so far, In spite of
slow progress, cfforts will have to be contimued
for making increasing use of this technique without
which rapid improvement of breeds and in production
on a massive scale will not be possible. Artificial
insemination should be taken up in right earnest

in the cz2nal commanded areas where it is proposed
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to undertake crossbreeding with exotic breeds for high
milk production providing all the requisite facilities,
This technique should be introduced right from the
beginning of colonisation of farmers so that they are
educated on the advantages and utility of this system,
Artificial insemination should also be intensified in
the milksheds of the existing and proposed dairy schemes
in and around urban areas. In non-commanded areas also
where migration will be restricted to the minimum,
gradual introduction of artificial insemination should
be encouraged, In other arzas, recourse to natural
service will have to be taken and intensified so that
service from superior bulls is made available at least
to the majority of the cows owned by the farmmers. This
will need a large number of superior bulls of different
breeds, Even at present for a total of asbout 1.5
million breedable cows and Od6dm1%011&r&1p§f&}lag}fls
she-buffaloes there sre nearly 3,200 bulls/ of approved
tyne for natural breeding in these districts., Bulls for
natural service are purchascd from brezders., This system
may be unavcidable in the present circumstances and
somewhat mor¢ beneficial than mating cows with just any
bull, The Siate Government should consider measures for
establishmen® of cattle breeding farms of adequate size
with superior foundation stock and undertake scientific
breeding programmes nreforably bcsad on progeny testing.
Key Village end lHerd Reoistration Schemes should be
intensified in th? hreeding tracts vhore sunerior cattle

of Rathi, Tharnarkar and Kankrej brceds arc concentrated,
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?chemes 9,19 In the arid zone coveriig 1L districts,
or

Imexcred thore asrve »t present 9 Key Villzane Centres and one
Breeding

Intensive Cattle Development Project with 112
artificial inseminction sub=centres attached to

them. In all, about 30 bulls and about 30 buffaloe~
bulls are msintained for artificial insemination,
There are no'artifibial insemination centras in the
districts of Churu, Jasis=lmer and Jalor. Considerable
expansicn of artificial insemination facilities is
called for, if an intensive c¢rossbreeding orogramme
is to be introduced irn the commanded areas o f Bhakra,
Gang and Rajasthan Canals including the proposed 1lift
canals and in the milksheds of various dairy schemes
proposed to be taken up in this region. In each of
the districts a central semen station should be
developed with facilities for maintaining 2t least

25 breeding bulls, Each station should“also be
:providéd vith adequate equipment and other facilities
for collecticn, processing, étorage and transport

of semen, About 50 or more sub-centres should be
locectea in cach district at places which are
connactor by gooﬁ communication facilities. Care
should b2 <aken to hrovide complete breeding

cnveraée in the villages located in milksheds and
canal commandad arcas on a priority basis, In all
these villéges where milk collection would be
organised through primary producers! cooperatives,
the artificial'iﬁscminationifacilities should. be

mede available, As being practised in Kaira district
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in Gujarét, the services of secretaries of the
primary cooperatives should be made use of for
doing the insemination of cows and buffaloes of

all the farmers of the area. In addition, similar

semen stations with sub-centres should also be

established at Anupgarh, Pugal, Bikrampur and Nachna
for intensive crossbreeding of cattle in the commanded
éreas on the western side of the Rajasthan canal. The
faollities already existing at the Key Village Centres
should né merged with the proposed district artifi-
cial insemination centres.

9eH In areas whore artificial insemination service
~3nnot be extended, the Village Panchayats should be
induced to maintain supcrior breeding bulls for
natural service. About 500 to 1,000 bulls for

natnrs. service should be maintained in each district
o mee% thy needs of remote villages and for breeding
“f cows in terds migrating for short periods. These
bills may be cptainedkrom the schemes mentioned in

th! two previols paragraphs.

9.5, it has beec reccommended earlier that mixed
farming should be en:ouraged in the canal commanded
areas. This is for Yiversifying agriculture, to
ensure :dditional income through dairying and to
release pressure of liyestock on land in the none-
commanded avid areas. Success in the endeavour would
be possible only if stops are taken from the beginning
to provid: a romunarative market for the milk produced,

The Comnicsion has -oted with satisfaction that the
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najasthan Governmernt has vegontly l-unehod large seasle
dairy development and milk marketing projects in some
parts of western Rajasthan under its Fourth Five Year
Plan and has 2lso planned for further expansion of the
projects under the Fifth Five Year Plan, Steps have
already been taken for the setting up of feeder balancing
plants of one lakh litre capacity in Bikaner and Jodhpur.
The Bikaner dairy plant will be supported by four chilling
‘plants to be located at Lunkaransar, Mahajan, Dungargarh
and Churu, These chilling plants would collect milk from
villages located on convenient routes. Jodhpur plant will
be supported through milk collection from two chilling
plants in Nagaur district = Nagaur and Merta - and two
chilling plants in Barmer district - Barmer'end Balotra,
Jodhpur dairy would also collect milk from the chilling
plants to be located at Pali and Jalor, There are no
dairy schemes in the districts of Sikar and Jhunjhunu,
Milk chilling centres should be started at convenient
Yocations such as Nawalgarh in Jhunjhunu district and
Sikar in Sikar district., These could be linkad to Jaipur
dairy project., In Pcli district, two more chilling
centres could be established at Bali and Jaitaran, Milk
collection and marketing in Jalor district could also
be linked to the dairy project being established at
Roniwada, These dairy schemes will still leave out areas
which are 1likely to come under the command of the 1lift
canals in and around Phalodi and Bap, Kolayat and N
Deshnok and Taranagar. Establishment of three gdditional

chi1lling cen*res in these areas would be necessary,
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Rajasthan Government is contemplating to staert a
balancing dairy at Pokaran in the near future, When
milk -production and collection in Barmer district are
augmented, the chilling plant in Barmer would be
‘converted into a balancing dairy to handle about
50,000 litres a day, There is also a proposal to set

up two chilling plants in Churu district at Churu and

Sardarshahar. It is anticipated that these dairies and

chilling plants would cover the milksheds in or near the
commanded area of the newly propesed lift canals cn the

- eaztern side of the Raja@sthan canal,

3.22 Tre Commission has observed that commanded areas
Uiﬁhakra, Ging canal and. Rajasthan canal systems in
Gangz:agar district have beon left out from the coverage
of daixy progfammes proposed for the Fifth Five Year Plan
of the Swete, Thé Commission was given to understand

that thé farners in this area have not shown interest

&n milr prodistion and adoption of mixed farming practices.
‘eh a lack of interest or initiative for milk production
tigh? be gitributable to lack of eny organised channels

7 remunezative markcting of milk or milk products. If
uitabli: system of milk collection and milk marketing
iswrganisgq 1 this area, it can be expected that these
‘armess alsp woud take interest in raising cattle for
milk presction foo obtaining additional income as has
dbeen observy in thc sasa of farmers in the Punjab and

Haryana Stats in recem veears,
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9,23 Under the first phase of the Rajasthan Canal
Project considerable work has already been completed in
colonising farmers and introducing intensive agriculture,
It has also been brought to the notice of the Commission
that the proposals for I.B,R.D.-assisted Rajasthan canal
commanded area development project covering two lakh
hectares do not include special programme for livestock
production, It is emphasised that if mixed farming with
adequate attention to animal husbandry in generzl and milk
production in particular is not popularised in Phase I
area of the Rajasthan Canal Project it‘would set up 3
negative trend which would affect introduction of mixed
farming in other commanded areas as well, It is ncecessary,
therefore, to plan in this area improvement of cattle for
milk production, organisation of milk collecticn through
cooperatives, arrangement for processing of milk end milk
products and other inputs required for raising poultry,
sheep, etc, It is, therefore, recommended that during
the Fifth Five Year Plan itself the Rajasthan Government
should consider setting up milk chilling plants in
Ganganagar, Hanumangarh, Rawatsar and Anupgarh and also

a milk producté factery in Suratgarh, The setting up

of a milk products factory is recommended in view of

fhe fact that there is no nearby large market for fluid
milk, "

9.24 A large area would be coming under Rajasthan

canal command in its socond phase, On colonisation

oni progressive improvement in milk production through

crossbreeding a considerable amount of milk is expected
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to be produced in this ~rea, In view of the Jistances
involved and in the absence c¢f 2ny large urban aree
for ‘fluid milk consumption %ie main thrust in deciry
devélopment and milk merketing in this area elso
should be based on a system of converting milk into
milk. products, As the area under canal command is
extended, chilling centres should be set up success~
jvely at Pugal, Bikrempur, Nachna and Raﬁgarh.
Bikrampur is located in the centre of the Phase II
area of the Rajasthan Canal Project and hence the
establishment of & milkfproducts factory .in or near
this place is recommended, For the utilisation of
milk from 'the southern part of this area, i.e,
around Nachna and Ramoarh, chilled milk could be
*rarsported up to Pokaran where balancing doiry
shoulcd ultimately be converted into a 1large milk
products factory, The capccity of each chilling

- plant may be 10,000 - 20,000 litrcs. The dairy
plants and mllk products factories should have a
capacity to ha&dle one lakh Htres of milk,

9.25 The catfle dévelopment’and milk marketing
schemes should be ¢rganised on the lines indicated
in the Commissiont's Ipterim Report on 'Milk Productior
thrbugh Small -and Marélnal Farmers and Agricultural
Labourers!, The Commissicn has recommended a
functional coopcrative systom for the deiry business
envisaging tho ferinrtion of nrimary milk producers!
cooperative societics at the village level and o

Union of these cooperatlves at the district level.
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The functions of the primary societics, its
relation to the district units, the procedures for
flow of credit to the farmers, etc. have been
detailed in the above mentioned Report. One more
important input for milk production enhancement
recommended is'an assured supply of balanced
concenfzate feed mixtures at reasonable prices.

It is, therefore, suggestedvthatZAaify development
programme should also incluae the establishment of
two feed mixing plants ~ one each in or neer
Jodhpur and Suratgarh,

Shee "~ 9.26 Sheep rearing is also an important occupation

Develop-
ment. . . in the rural areas of Rajasthan. The sheep population

is distributed in all the districts of the State,
but in the arid arcas of the west and northwest
region of the-State a large number of rural people
depend on sheep raising alone for their livelihor
It has been estimated under the survey referred to
in paragraph 9,2 that about 50% of the households
are engaged 1n raising flocks of sheep. According
to the Livestock Census (1972) in Rajasthan, the
total sheep population in the State is:iittle over
8,5 million while the sheep population in the 11
arid districts is 5.1 million (constituting nearly
60% of the total population of.the State), The
home tracts of the six out of eight breeds/types
of Rajasthani sheep lie in this zone, Thesc sheep
produce wool of medium to fine quality aﬁd also

the best carpet quality wool in the country, But
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the conditions under which shaan are reared in this crea
are extremely unfavourable frem the noint of viaw of the
owners as well as for taking improved measures for
development, According to a study on feeding and
breeding practices of sheep in Rajasthan State* about

5 per cent of the sheep flockowners are landless and
about 55 per cent possess less than 8 hccteres of land,
Therefore, a large majority of flockowners graze their
sheep on private or government lands., The availability

of grazing is more sparse in the arid zone. The sheep

breeders of this region, therefore, have remained socially

backward and economically weak, Under the adverse agro-
. 0limatic conditions of this zcne, crop raising remains
e;gamblcxbuﬁ sheep rearing offers comparatively better
seope for éustaining the economy cf the people. Sheep
ha§9 got natural flocking ingtinct. Because of this
craracteristic they could be flocked together and migrated
contenientl;, Therefore, mrin emphasis should be placed
on stgep development with simultaneous improvement of
grass.ands ir the areas of the arid zone which are not
COyereé‘by an? irrigation scheme.

9.27 Tme toial culturable waste land and area
classified as permdnent pasture in the 11 districts,

are 4.56fﬁllion hectares and 9.74 million hectares

respectrniy.** If both theose tynes of lend could be

* Note on Stata—ise iHs*instos of Annual Vool
Productior borsed on S-mnle Surveys for estimating
wool produitisn and colloeting information on
sheep lieepng practices, IARS, 1969,

**Rajasthan Iniensive Cattle Dovelopment Project -

Ministry of Agriculture,New Delhi,1973 -Annexure-I
Appendix-6, )
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reserved only for sheep grazing, the area that
would be available per head of sheep comes to about
one hectare., In that case sufficient grazing and
hay required for the total sheep population would
become available in the local area, But, the actual
situation is that the grass cover and the yield of
grass are very poor in these lands due to indiscrie
minate over=grazing and because of near total lack
of any measures for protection and improvement of
grasslands, Further, the available grazing is needed
for maintenance of cattle, goats and camels as well,
It is, therefore, necessary to consider measures for
providing improved grazing for sheep. This could be
done in two ways ~ additional land may be brought
under pasture either by converting certain proportion
of land at present under cultivation of bajra into
grasslands or by developing pastures in areas which
remain uncultivated or fallow at present. The quality
of hay should also be improved and vyield increased
in the existing grazing areas through adoption of
improved grassland management practices.,

Development 9,28 Over the last two decades work on range

of Govern=-

ment Grass- management has been in progress at the Central

lsnds -
Résults of Arid Zone Research Institute with particular

Experiments . ‘s
pe reference to water scarcity conditions.,* It has

been shown that grass production could be

# Ahuja L,D. ~ Porage Production with special
roference to Arid Zone, CAZRI, Jodhpur, 1973.
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substantially stenped un tiirough lﬁnd.development,
..fencing, reseeding, use of ferti'isers, soil ccnser-
vation and water management. The results indicate
that with adequate protection and controlled grazing,
the forage yield on the range lands could be practically

doubled in about 3 to 5 years' time, It has beel
estimated that during years of normal rainfall,

air-dried foragé production in 'very poor!, tpoor',
ffair', 'good' and 'excellent' grasslands is 200, 500,
50, 1000 and 1500 kg/hectare respectively, when
frotected., Fertiliser application and reseeding with
Jevter perennial grasses, suiting different soil and
*airf3ll conditions, give increased yields of forage
m&eriai, Amongst the different soil and water conser-
13tlcn medsures on range lends, contour furrows are
x70"5“’3’1‘9(‘1'-‘,o be *he most suitable. Fencing with angle
*0n PO.2s ard barbed wire although initially costly
W8 bee”:fuﬂﬁ to be more effective and more ceconomical
ﬁi he long Iun.  The Institute has also worked out the
;per hectare +ith regard to various measures
of 1nge developmer-, Smaller the area of a block
Jreadsr is the cost o* fencing per hectare; and blocks
less “én 200 hectares:\ave been found to be relatively
costlyvg develop,
9,29 ﬁ is rocommended hat all available grazing
lands i“Tﬁsession 5f Geverament shsuld be reserved
a5 range ieds and nu 2" 1~mert should be made of
this land 4 +he lan<l:ss vor coltivetion of crops.

An assessmery of available Government land accerding
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to size of blocks should be made in each district, All
blocks of land over 200 hectares should be taken up
progressively for pasture development and controlled
grazing of sheep, In areas where the Government blocks
are scattered and are of small size, steps should be
taken for their consoclidation., It has'been reported
that there are large tracts of grazing land particularly
- in Barmer and Jaisalmer districts where the grass is
not being utilised because of lack of water for man and
his animals, The possibility of tapping ground water
in these tracts or of extending water supply to these
areas from other sources should be explored on a
priority basis,
9.30 These blocks of Government lands should be
fenced, reseeded and protected from excessive grazing
during the initial years in order to facilitate growth
of good and extensive grass cover, Fertiliser application
should be attempted wherever necessary. Other improvements
such as introduction of legumes in grass ranges, growing
of suitable trees offering top feed, providihg water
points, sheltor for stock, watch and ward, etc, should
form part of the development mecasures, The objectives
of such large scale grassland development are (i) to
provide additional qrozing for extended periods for
shecp flocks, (ii) to store grass as hay to meet the
needs of livestock during the lean months of the year
and (iii) to conserve surplus dried grass during normal
and favcurable rainfall ycars to meet shortages during

r~current droucht years, which are common features of
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this area.

9.31 Large blocks of Government rangelands located
far away from normally inhabited villages may be
developed mainly as grass rescrves for hay making and
storage, ‘The hay collected from thése reserves should
be stored in fodder banks zs already detailed in paraw
jraphs 8,28, 8,30 and 8,31. Hay from these fodder banks
should be used to meet émergency requirements for feeding
cattle, sheep and other livestock during the yéars of
drought. In other grasslands to be developed by Govern=
ment, controlled and rotaticnal grazing should be
practised., The development of a plot of grassland
through fencing, reseeding, land development etc. will
take about three years or so, But the number of head
of livestock permitted for grazing there should be
determined by the carrying capacity of the plot, which
for the same size would vary from area to area depending
on rainfall pattern, In areas where there are concen=
trations of cettle and the grasslands have a cover of
tussocky grasses like sewan it would be a good practice
to permit cattle to graze first and allow sheep to follow,
Such a system would enable rational grazing and better
utilisation of pastures as sheep cannot.fully utilise
taller growths of grasses like sewan.,

9.32 Since the deve lopnent of reseeded grasslands
would be a time~-consuming process due to rainfall in

the arid zone occurring {or a short period, from July

to first week of Ceptember, it should be taken up in a

phased mannery ‘Mhen certain portions of available
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grasslands are closed and taken up for development,'
other areas would be available for grazing to sustain
the existing cattle and sheeb population, Introduction
of animals for grazing in a reseeded pasture immecdiately
after the onset of monsoon will result in uprooting of
freshly germinated seedlings, The animals would also
consmmgpalatable specles of grasses and freshly sprouting
shoots emerging out of the tussocks of perennial species,
resulting in depletion of seed stocks of annual and
perennial species, devigorisation of rhizomes of the
perennlal species of grasses and encouraging the
preponderance of unpalatable and undesirable species of
grasses and weeds, In order to have sustained use of
grasslands it is essential to defer grazing during the
earlier periods of development socn after monsoon to
facilitate proper establishment of vegetation and ensure
good seed oroduction for self=seeding. A rotational
system of grazing is recommended because in the absence
of such a controlled and deferred grazing, the grass-—
lands will tend to deteriorate very fast, Therefore, it
is alvised that a systematic rotational grazing should
be adopted,

9.33 A rotation that may be considéred suitable and
could be adopted with advantage in the grasslands of
arid zone is described below, Each large block of grass.
land should be divided into four compartments by
providing firecline itype belts each about 6 to 10 metres
wide through mechanised means wherever possible.

This will considerably save costs om internal fencing.
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Each of the compartments may be closed to grazing for

a full year by rotation and the rest of the three
compartments used for grazing in rotation at an interval
of one month starting from July, The compartrent in
which grazing is permitted curing July in a year shouid

be closed for grazing for the whole of the succeeding

year and this procedure should be contihued in other
compartments by tgrns. The closed compartments recommend=-
ed in each block of grassland will provide seeds of -
perennial and desirabie species not only for regeneration
in that compartment but also in the other three comparte
ments through dispersal., The block which is subjected

to early grazing i.e, during July, willprovide nutritious
fodder for the livestock but it will receive some initial
setback, However, during the rest period of this comparte-
ment during August and September the vegetation will have
sufficient time for regeneration, recouping vigor and
seeding, The compartments which will be grazed for the
first time during Aégust would have by then established
annual and pzrennial species of grasses with well.
developed tillers in flowering and seeding stages.
Therefore, this compartment will not be subjected to
injury by grazing du;ing that month. The compartment
which is subjected to grazing for the first time in
September will haxa snoowTdht, mature and well-established
arass cover with sufficient sced stocks. By rotating
these blocks for yearly deferment for hay and seed
"production, thc comportments which are subjected to

early grazing in July will get sufficient time and rest
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to recuperate for optimum yield in the succeeding year.
When the second rotntion is started from October the
percnnial grass species would be in grecen or scmi-green
stage, the seed shedding and dispersal would be well on
its way and the future production of grasslands will not
be affected by grazing., The hay that would be obtained
from the compartments closed for grazing could be stored
and fed to animals under stallfceding during pregnancy and
sickness and for other causes and also f or use during the
unfavourable seasons of the year, The rotational grazing

explained above is graphically presented below:

o

- ed - - e -~
w
R [, 4

o W . 0 = =

Each block is to be divided into four compartments viz.,
A, B, C and D as shown in the above/sketch and rotational
grazing carried out as in Table 9,2 below.,

Table 9.2

Grazing Schedule for Differcnt Compartments

Year of Closcd to ' Months of grazing in cifferent - --

working grazing 14 compartments
during the ' July-Oct, ‘Aug~Nov. Sept-Dec...
entire yeor} Jan-April Feb=-May March=-June
1st year A B o D
2nd yeor B C D A
3rd year C D A B
4th vyear D A B C
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9.34 In arcas vher~ thoe blocks of grasslands '
developed are of smaller size and are located
within reasonable.distance from each other, instead
pf having separate compartments within each block,
aroups of four blocks of approximately the same
cize could be chosen for practising controlled end
rotational grazing as suggested. The recommended
system of rotational grezing should not only be
oractised in freshly developed grasslands but also
ir. already existing large tracts of good grasslands
wi*h climax vegetation. Where the availability of
wate; has been tho constraint for their full and
proper use, extension of drinking water for man and
animal in thes2 localities should be taken up on
¢ priority basis.

Grass 9.3E Fer the large programme of grassland develop=

gigguction ment tonsiderable quantities of seeds particularly
of perennial grass specics would be required. There
le acute shortaqe of scods of good varieties at
present even for the limited preogramme of grassland
improvement currently in operation. Therefore,.one
of the <mportant pre-requisites for the grassland
developﬁent nrogramme would be production and supply
of adequate quentities of secds., Large quantities
oflgrass sneds could be cnllected from the land
earmarked as grass reserves for hay moking ond
sterages However, it éight take some time hefore

these grass reserves would be fully established,
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Specialised grass sced production for anjan,

dhaman and karad (Dichanthium alnulatum) will have

to be undertaken in properly organiséth.grass sced

~,

production farms in areas with good soils’ and having
rainfall over 400 mm, and where irrigation facilities
are available, Grass seed production farms of about
200 hectares and above should be established in many
locations with édequately trained and qualified staff,
sufiicient funds and adequate facilities for mecchaniscd
cultivation, secd proceésing and storoge, etc, In the
casc of sewan, iarge blocks of land with well establi-
shed sewan grass tussocks will have to be developed

in suitable locztions in the districts of Barmer,
Bikaner and Jaisalmer. It has been estimated that
the cost of establishment of a seed multiplication
block will be about [5,1,000.per hectare and the

annual operational cost would be around Rs.300 per
hectare¥ |

2.36 Another substantial source for augmenting
oroduction of grasses is the blocks of village

common grazing lands, At prasent these village
commons ar2 over=crazed and are gilven barely any

time and chance for rogeneration, Pasture demon-
stration plots established under the Key Village
Schemes in the State have shown that fencing,

resceding and cther measures considerably improve

% Ahuja L.D, - Forage Production with special
retcrence to Arid Zoéne, CAZRI, Jodhpur, 1973,
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the carrying capacity of villega commen crazing lands,

Such demonstration on larger plcts of lond shoul:st be
undertaken on an extersive scale in the -~rid districts
also, Blocks of Government land of 200 hectares or a
little more developed as pastures near the villages

should serve the purpose of demonstrating to the Pancheyats
and the farmers, The Village Panchayats should be
encouraged to undertake grassland improvement and regulatcd
grazing in village grazing lands on the 1lines detailed in the
paragroph above, Similar work has been undertaken with
success under the IADP programme in Raipur district in
Madhya Pradesh, It is emphasised thaot adequate extension
support and some financial assistance should be extended

to these Panchayats,

9.37 In the eastern part of arid zone viz., the
districts of Churu, Nagaur, etc., the availability of
village common grasslands or Government lends is limited,
Landless flockowners practise permanent migration to the
forest areas of Rojasthan and Madhya Pradesh, Majority

of the sheep breeders practise partial migration within

the district for stubble grazing, Some farmers allocate a
small part of their holdings for grezing. In these
districts it is considerecd necessary to encourage sheep
breeders owning land to earmark some area as pasture for
sheep. This is necessary bzcause of the fact thot in this
area crosshreeding of loccl she-p with exotic breeds for
imbrovement in the quality 2nd quantity of fleece would be
attempted, The formers should be provided finarcial

assistance for undertaking land development, use of
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fertiliser and reseéding in their privately ovmed
grasslands. Wherever practicable, it should be
done on a cooperative basis,

9,38 On the assumption that protected and
improved pastures would yield on an average 750 kg
air dried grass per hectare, about 2,5 million
hectares of exldsting grasslands and culturable
wastes will have to be brought under improved
range/grassland management to meet the requirements
of 5 million sheep in the area. However, note
should be taken of the fact that in normal years
sheep have access to stubble grazing within arid
areas and grazing facilities in the forest areas

of Rajasthan and Madhya Pradesh. When Rajasthgn
Canal Project is completed, about 1.2 miliion
hectares would be under irrigated cultivation under
its cormand and this additional area would also
become available for stubble grazing of sheep after
harvest and where the sheep breeders can migrate
temrorarily, There would be considerable area
outside the command on the western side of the
canal., It is anticripated that this area would
offer some grass cover for the grazing of sheep,
9.39 Taking into consideration 8ll these
sources of qgrozing, it is considered necessary

that at least one million hectares of grassland/
culturable wastes should be brought under protected
grassland development out of a total of 5.3 million

agtieres of culiurable waste lands and permanent
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pastures available in the 11 districts. It is undefstood
.that large areas of Government land are available in these
districts for gréssland development, but precise estimates
of the size and extent of such land in each district are
not readily available.' Subject to availability, the
-Goﬁernment should take up 800,000 hectares of land for
‘development as pastures including-about 200,000 hectares
in large blocks as grass reserve for fodder banking.*
About 100,000 hectares of Qillage commonliands may be
'oewgloped through}Village Panchayat agencies. Individual
farmers owning sheep should be assisted to develop another
100{000 hectarec of private grasslands. It is estimated
that en}gverage, ks.600 will be required for development
of one hictare of_pasture land including fencing, land
de?elopment, reseeding and wetch and werd. The Government
of Rajasthan ai:eady has a programme of providing piped
wéter supply to ail the villages in the area to meet'. the
needs of huWan beings and livestock. Some cf the pastures

A Y
ray, however, be at gsome distance from the pipelines which

The recurrence of drought in the region is anticipated
cnce in three yecars, On the assumption that there wviould
ke about 75% of crop failure in drought years, grass.
supply equivalent to production from 750,000 hectares
would be required to feed livestock at optimum level,
Tnls means sresation of gross reservecs to an extent of
250,000 hectares as three years! production will be
coliected and stored., Aa the yield in grass reserves

is expected to go ap progressively and fodder will

be required mainly to meet eiicrgency requirements to tide

over the drounght, it is assumed that 200,000 hectares
will suffice, C
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may have to be extended to these pastures to provide
water facilities within easy reach of livestock there,
For this extension of water supply, a provision of

fse 50 per hectare on an average may be made. The
Village Panchayats may be given a loan/subsidy of
Ps.300 per hectare mainly to cover expenses on fencing
and reseeding. Loan given may bec recovered through
grazing fees charged from sheep owners. The loan/
subsidy for individual sheep farmers may be around Rs,100
pef-hectare mainly for soil conservation and resceding.
On the above basis it is estimated that a provision

of B,43 crores would be necded for development of
grassland for grazing, in addition to outlays required
for grass rescrves and fodder banks amounting to

Ps.13.6 crores already indicated in Section VIII. The
allocation of area for districts will have to be worked
out in detail by the State Government taking into
consideration the availability of land, Immediste
attention is needed in arcas where crossbreeding in
sheep with exotic broeds would be introduced and in
districts which are more prone to drought conditions
and have larger intensity of livestock population. The
vhole programme of grassland development may be phased
out over three Plan periods. Government of India may
consider providing the above mentioned cost on develop=
ment of grasslands while the State Government should
bear the axpenditure on organisational infrastructure,
oxecution of the programme and recurring costs. The

a»ooramme and quantum of expenditure recommended for
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pasture development which would, in the coming
vears, give perimanent re.isf to the people there
would be woritmiille,

9,40 As menticned earlier, racognised bxzeads/

" types of sheep predominate in western Rajasthan.

Stafting from the northern side of this region and
going down to the south one would find in scquence

the bréeding tracts of the following sheep broods
viz., Nali, Magra, Pugal, Cﬁokla, Marwari and
Jaisalmeri, All Rajasthzni breeds/types of sheep are
fairly good in respect of bodyweight and wool yield.
However, the quality of wool varies in these different
breeds ranging from fine to medium in Chokla and Nali
breeds and medium to0 ¢oarse grades in others. These
sheep contribute a large percentage hot only to the
total wool production in the country which is oredomi=-
nantly of the coarse or carpet type but they also
produce a fairly large quantity of medium to fine
vartety of wool, Development of sheep in this State
should, therefore, aim at further augmentation of

fine wool production and also at improving the quantity
and quality of carpet wool which has high export
vaﬁue. |

9.f Crossbreeding studies in sheep have shown

that istroduction of exotic inheritance in the
Rajastﬁaui sheep definitely improves the yield and
quality of wuol as aslso the bodyweight of the Cros5se=
bred progeny.' Poviever, before launching any larie

scale pfogramme of crossbreeding, the capacity of
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the area to support sheep with heavier bodyweight and

with larger flecce of improved guality should be keot in
view, Because of thesc consider-ticns, Chokla and Nall
breeds whose breeding tracts. lie in areas with compara-
tively better rainfall should only be chosen for cross-
breeding with Rambouillet or Merinos for production of
superior quality wool suitable for apparel usc, As the
ultimate level of exotic inheritance that may be found
optimum for stabilisation cannot be anticipated, it 1is

very necessary that the crossbrecdina of these sheep should
be introduced in a well planned and progressive manner.

For ycars to come it would be advisable not +to increase
the exotic inheritance in the resultant progeny beyond

a level of 50%., Introduction of higher levels of exotic
inheritance should be considered only after the performancz
of such crossbred sheep has been fully studied, Sheep
breeders should be encouraged to use crosshred rams with
50%) exotic inheritance during the first one or two years
wiiich will enable them to raise a uniform tlock of cross~ -
bred shecp with 25% exoiic inheritance. When this stage
is reached, the flecckovners should be supplied with Crogs=
bred rams with 75% exotic inheritance., Such a system
would ultimately cnable replaccement of the shecp flocks

of local types by crossirad sheep having 50% exotic
inheritances For such a programme of crossbreeding to
cover fhg entire ar2a of Chokla and Nali breeds having .

a total breedable ewe population of about 1.5%5 million,

a large number of purebred exotic rams and crossbred



rams with 80 and 73% cxetic inheritance will be

required. £ {irm zad »n=:32d target of breeding ceverage
to convert the iIndigenous sheep flocks inteo crossired typos
should be dfawn up for each brecding tract. Based on this,
the number of crossbred rams of differcnt levels of exotic
inheritance and also the period during which they will be
required shoud be worked out, After this information

has been obtained, large scale crossbrecding of selected
indigenous foundaticn ewe stock with superior rams of
exotic breeds should be taken up in the existing or new
sheep breeding farms preferably located in the region
itself, | =N

9,42 Sheep breeding will have to be developed in an
intensive manner in the areas of the arid zone outside

the canal command. It is anticipatod that with improvad
broeding and better pasture availability the flockowncrs
would be able +to improve the quality and production of
their stock, To achicve this, sheep husbandry extension
organisation will have to be considerably strengthencd.

The flockowners should be oducated on the uscfulness of
systematic and periodic culling of inferior stock and the
use of good quality ewes and supcrior rams for breeding,
Such an education 1is particularly necessary in areas

where selective breeding is recommended for the improye:
menf of carpet quality shecep like Marwari, Jaisalmeri, etc.
Without strong extension support it will be difficult

to cnable sheep flockowners to produce sheep with
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carpet wool of uniform quality,.

9.43 As regards the approzch to development of carpet
wool breeds like Magra, Marwari and Jaisalmeri, it is
recommended that in the immediate future, brecding
programmes should envisage production of improved sheep
with heavier bodyweight and wool yields of uniform
quality., Hence selective breeding is reocommended in
view of the fact that these arcas will continue to be
ma3rginal at least for a decade or so and the carrying
capacity of the grasslands under improvement would not
be enough to support much heavi er sheep with increcased
wool of finer quality., Further, sheep of thesc arcas will
continue to be maintained on migration, even though on
a restricted scale, in terms of period and distance of
migration, Marwari and Jaisalmeri sheep have the
characteristics of being able to walk long distances and
to survive under scarcity conditions, Crosshred sheep
may not survive under such system of rearing. As carpet
wool of uniform quality will be popular both for internal
consumption and export, it is desirable to maintain
certain number of shecp of carpet quality in the country
and improve them further. After two decades or so, the
existing condition of pasture availability may improve
as a result of implementation of various measures
suggested in this Report. At that time, crossbreeding
cf these breads o¢f sheep with exotic breeds could be |
introduced to produce finer wool, if considered

n2cessary,.
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9.44 It has been pointed out in paragraph 9.8
that 1r :be arid ..mos the majority of sheep breeders
often migrate with their flocks and.the returns they
get from the wool are not very remunerative.‘The
Rajasthan Government had, therefOre, initiated a
scheme in 1964-65 for the purchase, grading and

sale of wool with the object of giving a fair

price tq the sheep breeders and to prevent their
exploitation by middlemen traders or the agents

of merchants from méjor wool markets, The scheme
included grading and auction of wool to enable
supply. of standard graded products and higher
financial returns. 0Of the three grading centres in
the state two centres at Bikaner and Jodhpur handle
grading ané sale of wool in the western districts,
Each of these grading centres is capable of grading
about O.S.Hdllion kg of wool per year but only about
half of this quantity is being handled at present,*
Thus it will be seen that only a small fraction of
the total quantity of about 6.8 million kg wool
produced in this area is handled on an organised basis
for the benefit of the sheep breeders. As migration
of sheep is proéreésively reduced in the future and
the quallty and the yield of wool of sheep are
improved through better brzeding, feeding and

management, +hc need for organised marketing of wool

* Source: Directorate of Sheep and Wool, Rajasthan.
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would become more necessary to improve the egonomy of the
sheep breeders. The Commission in its Interim Report on
“Poultry, Sheep and Pig Production through Small and
Marginal Farmers and Agricultpral Labourers fop supplement-
ing their Income" has recommended special programmes for
and assistance to small and marginal farmers and agriculte
tural labourers for sheep breeding in all the 11 districts
of the arid zone, It has been recommended in that Report
that sheep breeders' cooperatives should be organised in

each district both at the rural level as primary coopera-
tives and at the district level as a Union. All the recom-
Heuudedons made in that ntarim Rolort soancerning credit,
cooperation and marketing facilities for sheep breeders
should be implemented on a priority baéis in these areas.
when these cooperatives are formed they éhould undertake
such functions as collection, processing, grading, ware-
housing and marketing of wool., It will be necessary to
establish an autonomous body at the State level for wool
marketing to support the district Unions and the primary
cqoperatives. At present the functions of purchase and
sale of wool under the groding scheme are performed by the
State Directorate of Sheep and Wool., Even though some
small profits have been obtalned under this scheme during
the last two years, the progress 1is not very satisfactory
as the cquantity of wool handled is far below the cexpected
“target., A much larger and concerted effort is required

to hondle not only the present level of production of

wool but also the increased output which we expect to

rasult from the implementation of various measures suggested
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in this Report. Such large expansion and handling of
trade should better be left to a separate autonomous
organisation which has greater freedom to operate on
commercial lines, cestablish an efficient ﬁérketing
structure, ensure remunerative prices to sheep breeders
and which does not have to work under the various con-
straints faced by a Government agency. Moreover, the pro-
grammes of sheep development suggested by us will throw
a heavy responsibility on the Directorate of Sheep and
Wool, which need not be further burdened with the trading
in wool, It is, therefore, recommended that an autonomous
body which can-work on cormercial lines, take prompt
decisions and act quickly should be set up in the interest
of the success of the marketing programme, The autonomous
body may be in the form of a Wool Board or a Corporation
for the State and it may undertake only commercial fun-
ctions starting with shearing of wool and terminating
with sale through auction or other means.. The Directorate
of Sheep and Wool can concentrate and utilise its
expertise on production aspects of sheép and wool and
provide efficient and adequate extension service for
better breeding, feeding, management and health

cover for sheep and goat stock, The staff of both

the Directorate of Sheep and Wool and the Wool

Board could jointly help in the formation and

‘'successful functioning of shecep breeders'!

cooperatives at the primary and district

levels.
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9,45 It is well known that with a large sheep
and goat population, Rajasthan State is a major
supplier of sheep and goats for the meat markets
in the‘%éighbouring States. Bulk of the sheep
and goat trade of the sState comes from the
western region of the State. According to the
Special Schemes Organisation of the Rajasthan
Government nearly 0,25 million goats go out for
slaughter from Barmer district, 0.3 million from
Jodhpur district and about 40,000 from Jaisalmer
district every year. It is also known that sheep
and goats go to the markets in Punjab, Delhi,
western Uttar Pradesh in the north and to
Ahmedabad and Bombay markets in the south,

It is reported that sheep are taken to these
markets mostly on foot or by trucks.

9.46 Even though the sheep and goat trade for
meat markets is large, no detailed and reliable
information and statistics are available on the
number of animals sent out, routes taken, modes
of transport, diffcrent channels of trade
operating, returns obtained by'thejbreeders,

the share of profit at different levels, loss

of animals and loss in bodyweight of animals
during transit, etc, It is understood that
Rajasthan Government has proposed a techno-
economic survey on the marketing of shecp

and goats as an advance action for the Fifth

Five Year Plan. Such a study is long over due
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and the Commission recommends that this survey covering
all the aspects mentioned above should be taken up and
completed expeditiously,

9,47 It is, however, evident that the prescnt system

of disposal of sheep and goats by the breeders is of
lcast benefit to them. The marketing of sheep and goats
should be one of the very important activities of the
sheep breeders' cooperatives earlier recommended at the
rural and district levels, The district Unions should
be assisted with finances and technical guidance for

the organisation‘of stockyards, purchase and transport,
managerial staff, etc, The Commission is of the view
that it will also be necessary to change the present
pattern of transporting livestock over long distances

to the meat markets and provide slaughtering facilities
within the State and transport dressed carcasses (frozen
or chilled) and processed and unprocessed packed meat.
The State Government has already proposed the establish-
ment of a large modern slaughter house at a convenilent
place like Jochpur, This programme should be implemented
as early as possible, as it will provide large economic
benefits to the sheep and goat producers. The Commission
would like to point out that this would be the first
attempt in the country for organised collection and
marketing of shecep, development of stockyards and long
distance transport of chilled or frozen meat and other
mutton products., As the arid zone cxpcericnces severe hot
and dry atmospheric conditions during summer months,

problems relating to spoilage and shrinkage of carcasses
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would have to be tackled, It is, therefore, con-
sidered necessary that meat technological

studies on these various aspects should be undcr-
taken in advancc so that pitfalls arc avoided

in the future, The Central Food Technological
Research Institute, Mysore, may undertake pilot
studies on these problems, |

9.48 Wool produced in the arid areas is mostly
marketed either for export Zor for utilisation

in woollcn mills in other States. As the migra-
tion gets progressively reduced, it would be of
economic advantage to the local people if arrange-
ments are made for the maxirum utilisation of
wool through local cottage industry. For this
purpose, a larac nurmbcer of shcaring centres and
a number of service units for preliminary pro-
cesses like scouring, carding, etc. should be
started. Special arrangements should Aalso he made
for training young artisans in the villoges in
the latest spinring and weaving mcthods, making
usc of locally produced wool.

9.49 The State Khnadi and Villace Industries
Board has bcen implcmeniing a pregramme for
improving the cconomic conditiens cof rural
artisans using wool for various purposes. The
prrogramme maiaty cencists of supply of wool to
spinnzrs, varn to weaveré and sale of finished
products., The Board has elready undcrtaken the

wocl prcgramme in places like Bikaner and
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Jaisalmer, Even though its work has enlarged during
the last few years, the Commlssion was informed that
further expansion has not been possible due to
certaln requlations and lack of additional financial
support. It has also been observed that the Board
is obtaining ionrted wool for use by the artisans.
It is recommended that the Board should be assisted
not only to establish additional centres for wool
utilisation programmes but also to expand their
activities to help a large number of artisan families,
The Small Scale Industries Department of the State
Government should be entrusted with the function of
supporting these activities. As far as possible, these
rural wool based industries should utilise the locally
avallable wool. This is necessary to provide an assured
and remunerative market for the wool produced by the
breeders in the area., This programme will definitely
create an impact in improving the economic conditions
of a large number of rural artisans in the desert
areas.

Goat Popu-~ 9,50 Rajasthan is a premier sheep breeding State;

ﬁ:ﬁéogo; it has got a larger goat popuiation. The goat popu-

Reduction '

in Number lation has also becen showing a steep increase. The
total population of goats in the State in 1951 was
5.59 millicn and it rosc to 12,14 million in 1972,
showing an incrcase of 117.3%. The increase in the
gbat population in the zrid zone is of a much larger
magnitude. The population in this region was 2,19
million in 1951 and it rose to 5,82 miliion in 1972,



which is an increase of 165,7%. Another interesting fea-
ture noticed is that while the cattle and sheep population
showed a decline during 1966 to 1972 in the arid zone, the
goat population increased considerably from 4,26 million to
5.82 million.

9,51 The trend of increase in the goat population
particularly in the desert areas is disturbing because if
goats are allowed to browse indiscriminately they produce
a devastating effect on vegetation. Goats are maintained
in mixed.flocks with sheep as they act as good foster
mothers for raising lambs. The flockowners are also able
to dispose of goats during any part of the year and during
migration to get some money for meeting their day to day
expenditure, Goats are sold in large numbers for meat
markets in other States and large cities. Goats are also
utilised as a supplier of milk for the poorer sections of
the people and goat hair is used for manufacture of ropes,
blankets, etc. Goat skins are valued for internal use and
for export, It is presumed that goats have been maintaineq
along with sheep in the arid zone by the sheep breeders

to supplement their income zs goats withstand serious
drought cqnditions better than the sheep., However, as the
avallable grazing is not sufficient to meet the require-
ments cf even the cattle and shecp, goats should be con-

sidzred as a serious competitor to these species. Goats

[$]

2 2lse responsible for the progressive deterioration of
12 ¢rasslands., Therefore, if goats are allowed to cone-
tinue cven at the present lecvel they would stand in the

o requlircd development of grasslands. It is
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recommended that geat flocks éhould not be permitt.:d
to graze on specially developed grasslands. &lso
the number of goats iﬁ mixcd shecp and guat fiocks
should be restricted when such flocks are allowed
to graze in these lands, The sheep owners .should be
educéted on the advisability of improving their
sheep flock and redgcing the number of goats. It

is further recommendéd that goat population should
be reduced progressively to an cxtent of 25 to 30%
of sheep population in these areas; This cannot be
achieved in a short period of time but as the |
muality of shecep is improved considerably and local
employment using wool is augménted to supplement

the income of the family of the sheep breeders,

e flocrowners could be slowly weaned away from'
goat rearing to sheep raising.

3.52 ‘Rearl.y three-fourths of the camel pcpulation
in the country is found in Rajasthan and this 1s
roncentrazed mostly in the wcstern‘ districts of the
State. Of *he total population of 0.7;} million camels
in the state, 0.62 million camels are in the 11 arid
districte, which constit-:utc nearly 84% of the total
stocki Th: Livestock Census figures from 1951
onwards shov that camel population has been showing
a steady incresge in these districts. It was 0,27
million in 1952, 2,47 million in 1961, 0.56 million
in 1966 and 0.52 Milicn in 1972, One interesting
ocbservation is thot in spite of the severe drought

conditions expericnced during the period from 1966
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to 1972 when the number of cattle, bﬁffaloes and sheep
decreased, the population of camecls showed an increase
from 0,56 million to 0.62 million., This is pcrhaps
because the camel is naturally well adapted to descrt
conditions.

9,53 Camels are mostly bred and kept by Raikas and
other nomadic tribes and they are useful animals parti-
cularly'for landless labourcrs and small and marginal
farmers who cannot afford to purchase and maintain good
bullocks for cultivation, transport, etc., Camels arc the
only species of animals which could be used for riding
and transport in the desert areas, where communication
facilities are meagrc, In recent years camels are being
increasingly used in the Rajasthan Canal Project for
haulage., They have their usc also in the defence and
police establishments in the border areas. Camels are also
used for many other purposcs. Its milk is usad for human
ccnsumption in some arcas. Its halr, either with or with-
out other fibres, is used for making ropes, carpets and
even blankets., Painting brushes of superior quality are
made from camel hair., Carmcl meat is used for food and
camel leather for thc menufacture of shoes and other
lzother qoods. Some cottage industries are based on the
usz of camel guts for hondilcraft products. In comparison
to its multifarious usefulness for the pecple of the
de:ért areas, develepmont of camcl has received scant
sttontion so far. The Rajasthan Government initicted a

¢ :mel cdevelopment scheme as carly as 1954 which included

+'1~ estoblishment and operation of stud ccntres for camel
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development, The Indian Council of Agricultural Rescarch
had also sanctioned a schicme in 1956 for the cstablishi-
ment of a camel breeding farm and 10 stud ceatrcs to
operate broadly on the pattern of Key Village Scheme on
cattle development, The objective of the scheme vas to
collect scientific data on camels and to improve the
breed of camels by selective breeding., For various
reasons this Scheme could not function satisfacterily
and did not produce the desired infermation. At prescnt
the Department of Animal Husbandry provides on loan stud
camels from the State camcl breeding farm to the camel
owners for breeding, The Commission has noted that the
Fifth Five Year Plen of Rajasthan State has not provided
for any scheme for the Jdevelopment of camels, It is
recommended that the€ camel farm at Bikaner should be
adequately expanded to enable it to take up a scientific
breeding progrwwic, This will also enable, besides taking
up genetical studics, collection of data on reproductive
physiology of the camel with particular reference to

its breeding dehaviour, nutritional needs and hezlth
requirements..ﬁhese rescarch investigations shculd be
undertaken in cinse collaboration with the scientists

at the College ¢f Veterinary Science and Animal Husbandry
at Bikaner. The ifarm should be linked with a number of
camel development hlocks in differcnt districts on the
pattern of the Key Viilage Scheme. As thz breecding farm
will help in the irprovement of camels in the adjoining
States also, outlay p:rticularly for the expansion of

the farm and its activities could be jointly borne by
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the Indian Council of Agricultural Research,
Government of India and the Governmicit of
Rajasthan,

HARYANA

9.54 Rearing of livestock is an important
subsidiary occupation with the farmers in Haryana
State, particularly in low rainfall areas. These
areas are adjacent to the districts of Ganga-
nagar, Churu and Jhunjhunu of Rajasthan and the
livestock rearing conditions are more or less
similar in both areas. The home tract of Hariana
cattle includes this area and good specimens

of the breed are found in large numﬁers

in the tehsils of Hissar, Bhiwani, Hansi

and Loharu, The shecp of the area are
predominantly of Nali breed whose

breeding tract lies in the neighkcuring
districts of Ganganagar and Churu in

Rajasthan. Camels sre found in large

numbcrs in the tchsils of Sirsa, Bhiwani,

Dadri and Tatchcbad and are usced both

for agriculturc and transport, The

livestock pcpulation cf the aria

tehsils in 1966 and 1972 are given in

Table 9.3. .



TADLE 2,3

L1z

Livestock Population in nin2 Tehsils in the
Desert Area in Heoryana Stote in 1966 ann 1972

(Number in hundreds)

Tehsil CATTLE BUFFALOE S SHEEP GOATS CAIELS
1966 1972 1966 1972 1966 1972 1966 1972 1966 1972
Dadri 561 634 445 663 168 123 242 185 120 143
Hansi 987 449 859 1074 326 339 172 181 10 11
Hissar 994 1111 930 1072 473 400 293 313 65 82
Bhiwani 790 679 427 469 457 339 583 343 205 172
Fatehabad 748 879 775 989 327 328 237 241 106 107
Sirsa 954 854 1003 1027 533 315 507 332 282 200
Loharu - 201 - 121 - 61 - 94 - 62
Dabwali - 33 - 334 - 160 - 215 - 134
Total 5034 5137 4439 5749 2284 2065 2034 1904 788 911

9.55 A comparison of the livesteck

and 1972 indicates a slight rise in

tion and = fairly large increasc in

loes and carels,

The population of

shown a decline during this period.

population in 1966

the cattle popula-

the case cof buffa-

sheep and goats has

The increase in the

number of buffaloes mzy be fue to the fact that canal

irrigation is being progressively introduced in these

arcas.

The reduction in shecp and goat populntion may

be due to shrminiaze in the availability of 1and for

grazing and also {ecreaced availohility of stubble

grazing resuvltiag fesin rroczescive inora2ase of

intensive cultivztion 1racticces, The

camel i3 parhaps

bccoming morc populsr as its maintonanee is considered
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more economical by the farmers in the area and they can
also be used for a varicty of agricultural opcrations.
The trend of increase in the number of buffaloes can be
kept under check if only production of cow milk in this
area is considerably incrcased and a remunerative market
is created for it, While the decreasing trend obscrved
in goat population is welcome, a similar trend in siheep
is not desirable, Shecp have goad pctentiolities for
improving the economy of the farmers particularly the
small and marginal ones in the area if the size of
sheep and the quality of wool yield in them could bhe
improved.

9,56 1In spite of the fact that this area abounds in
good quality livestock, very little organised efforts
have been made in the pzst for improving their pro-
ductivity. No schemes for marketing of milk and for
organised collection and marketing of wool were taken
up till the end of the Third Five Ycar Plan pcriod.
Only rccently under the Fourth Five Year Plan a start
has been made for taking up such programmes for implc-
mentaticn, One medium zized Intensive Cattle Development
Project (ICIP) covering cbout 50,000 breedable cows and
she-buffaloes has bhaen started in Bniwanl with one
central semen collection centre and S0 steockmen centres
in rural areas. Thcre arc 8 Sheep and Wecl Extensicn
nantres in the districts of Bhiwenil and Mcshendragarh
fcr improved breeding of shecp, control of discases and
shearing and marketing of wool, One Wool Grading and

~ispcsal Centre was started in Loharu but later shifted
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to Hissar. The State Government has recently
decided to locate it finally at Bhiwani, The State
Dairy Development Corporation has set up one con-
densed milk plant in Bhiwani with a handling
capacity of about 35,000 litres of milk a day. This
plant has alfeady gone into production and at
present 1its throughput is about 15,000 litres

a day,

Approach 9,57 As mentioned earlier, cattle in this area is
to Cattle

and of superior type and in a major part of the area
Buffalo
Breeding purebred Harianas are found in large number,

Buffalo population consists predominantly of good
Mirrahs as this area lies adjacent to the breeding
tract of this breed, namely, Jind and Rohtak districts.
The approarch to cattle and buffalo development in
this area should envisage breed improvement and
increased milk production through planned breeding
programmes and augmentation of feed and fodder
resources., In addition to the Intensive Cattle
Development Programme in Bhiwani, anotherymedium
sized ICDP is proposed to be established in Sirsa
under the Fifth Five Year Plan of the State, A
large area would still remain uncovered by any
progranme, It is, therefore, recommended that the
ICIP at Bhiwani should be expanded to cover addi-
tional arecas in Bhiwani tehsil as well as adjacent
areas in Dadri and Loharu tchsils. In addition,
improved breeding facilities should also be

organised to cover areas in Dadri and Loharu tehsils,
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Mahendragarh tehsil and the arid regions located in the
south-westerit part of Jhajjar tcusil, C.- cein'Zid oilia-
ficial ins=mination (AI) station could be started in
Mahendragarh town wlth about 50 or more AI units in

the rural areas, VMiile selecting areas for locating
these units, prefern~nce should be given to the milli-
sheds of the existlrg CJairy projects and thoce provosed
for establishment in the ncar future, and to arcac which
already have irrigation facilitics., The breediny pro-
grammes should be linked with the cooperatives under
dairy projects and organised on the lines indicated in
the Cutmissiont!s Interim Report on 'Milk Production
through Small and Marginal Farmers and Agricultural
Labourers!, The farmers of these arecas may b¢ inclinead
to continue selcctive kreeding among Hariana cattle as
Hariana bullocks are in good demand in and outci-de the
State as draucht arimals, However, it is advisarle to
progressively intrcducce crossbreeding with JCrseQ breed
with a view tc increasing cow milk production. Such a
system would benefit the pcoplc economically in the
long run when facilities for collection znd marketing
of cow milk have been oraaniced under a number of pro-
grammcs proposed under the Fifth Plan and those recom
mended in this Report, Otherwise, the farmers will have
to maintain buffalces for milk production and cattle
for production of bulincks which scem to be the
nrcsen* trend. © A small beginning has already been

made for crossbreeding the local cattle with Jersey

rr.cd under ICDP at Bhiwani. As recormended in the
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case of Rajasthan (paragraph 9.16), the level of
exotic inheritance should be maintained ot 50% only
until such time the green fodder availability is
adequately increcasced in the arca. At a later
stage, if found'possible, the exotic inheritance
could be raised to a higher level.

Marketing 9,58 IOrganised‘collection and marketing of milk was

of Milk non-existent in the area till the receﬁt past. As
already stated, the milk plant for manufacture of
sweetened condensced milk at Bhiwani has a capacity
to handle about 35,000 litres of milk per day. The
State Government has proposed the establishment of
a new milk plant in Sirsa in the Fifth Plan, 1In
view of the progressive extension of irrigation and
intensive cattle and buffalo development proposed
in arid areas, it is rccommended that additional
programme of milk collection and marketing should
be taken up in the ncar future. It is} therefore,
suggested that the milk plant in Bhiwani should be
expanded to handle at least 50,000 litres of milk
a day with provision for further expansion to handle
ultimately about one lakh litres of milk, Milk
chilling plants should also be set up in Loharu and
Dadri areas, The milk collected at Loharu and
Dadri centres could be sent for marketing to
Bhiwani or to Jind, Milk from Dadrl could also be
sent to the dairy plant proposed to be set up in
Rewari or to the dairy plant at Rohtak being
cstablished under the !Opcration Flood' projecct.
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Chilling plants recommended could be of the
capacity of about 10,000 to 20,000 litres daily.
It is emphasised that the dairy schemes should
provide all the incentives for increased pro-
duction and marketing of cow milk as recommanded
in the Commission's Interim Report on 'Milk
Production through Small and Marginal Farmers

and Agricultural Labourers',

Sheep 9,59 There has been a decrease in the number
pevelop-
ment of sheep in this area during the recent past,

It would be necessary to arrest this trend and
improve their quality both for wool and mutton
production. As Nali brecd is predominant in the
area, the'preseht breeding policy adopted by
the State Government is selective breeding of
the Nzli and progressive crossbreeding of

Nali sheep with Hissardale and to some extent
with exotic breceds like Corricdale., It is
recommended that crossbreeding of Nali sheep
should progressively be extended to cover
ultimately all sheep of the area, To start
with, crossbrecding may be introduced to replace
the existing shecp with crossbred progeny
having 50 per cent exotic inheritance. With a
view to gradually acclimatising the crossbred
shoep to the agro-climatic conditions in the
arca, cheep breeders may be encouraged to use
crossbred rams with 50% exotic inheritance in

the first instance and later with 75% exotic



inheritance to i uliienicly ©lucks uizicn will have
crossbred sheep having 0% ~x~tic inheritance. Such a
programme has also been recommended for adoption for
Rajasthan State. For a programme of crossbreeding to
cover all the sheep in this area where the breedable ewe
population may be around one lakh, a large numbrr of
purebred exotic rams as well as crossbred rams with 50%
and 75% exotic inheritance will be required. It is under-
stood that the Government Livestock Farm at Hissar is
hardly in a position to supply more than 100 Hissardale
and about 300 Nali rams cvery year, It is, therefore,
re~ommended that the size of Hissardale and Nali sheep
flocrs at this Farm should be ccnsiderably increased so
*hat in addition to pureﬁred Hissardale and Nali rams,
rrossbred rams with 50% Corriedale inheritance could
also pe produned in large numbers every year. It is also
recommended that in selected arcas where good type of
NalL‘sheep exists, crbs:breedinq may be introduced

in a.. ;ontrolled .and planned manner through sheep
Sreeding extension centres for production of large
n:mber oé crossbred rams at the ficld level vhich

cou.d be'purchased and utilised for breeding elsewhere.
The »@ssibility of obtaining crossbred Corriedale-Nali
or Rambouillet-Nali rams from the Central Sheep and
Wool Research Tnstitute, Malpura, Rajasthan, should
also be eyplorcé,

9.66 The Vool Grading Oand .Disposal Centre started
during Ehe Pourth Pive Year Plan has not yet been

fully established, It is recommended that adequate
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facilities such as building, equipment, funds, ctc.
should be provided as early as possible. At bresent,

the Centre handles about one lakh kg of wool. The
Centre, however, could easily handle two lakh kg of wool
or more every ycar provided adequate facilitiles arc
created for collection,‘tranSport, processing, storage
and grading of wool, Sufficicnt funds (Rs.40.57 lakhs)
have been provided in the Fifth Plan of the State for
this purpose. The Commission in its Interim Report on
"Poultry, Sheep and Pig Production through Small and
Marginal Farmers and Agricultural Labourers for.Supple-
menting their Income" has recommended inclusion of the
districts of Hissar and Mahendragarh (including areas
now under the newly formed Bhiwani district) for special
sheep development prograwncs for the benefit of shall
and marginal faimers and agricultural labourers. The
programmes recormended therein should be taken up on a
pricrity basis in the tchsils of Hissar and Bhiwani
districts, which zre in thc desert area. It has also
been recommended in that Report that the best way to
ensure economic returns £rom sheep production would bHe
through organising shecp brecders! cooperatives both

at the rural level as primary cooperatives and at the
éistrict level as a Union. All the recommendations made
in that Interim Report concerning credit, cooperation
and marketing faciiitics for sheep brecders should be
civen cffect to on a priority basis iﬁ these areas,
While collecticn and processing could be organised by

the primary cooperatives, transport, warehousing and
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marketing of wool should be undertaken by the

Wool Grading and Disposal Centre at present fun-
ctioning on a temporary besis in Hissar and later
on to be fully established in Bhiwani.

9.61 Special programmes should be taken up in
arid areas of Haryana, on similar lines as recom
mended for Rajasthan, to create facilities locelly
for the utilisation of wool produced to the maximum
extent so that employment opportunities are aug-
mented in the area with consecquent additional income
for the sheep breeders and artisans im the villages,
At present there is no private, cooperative or public

woo. industry in the area., The State Khadl and

"Village Industries Board should organise centres

Grassland -
Develop-
ment

Hr woo. utilisation as is being done in Rajasthan.
Tre Small Scale Industrics Department of thc State
vermment should also explore the possibilities
of staring wool utilisation programmes.

3.62 Ftom the land use statistics available for
FElssar arg Bhiwani districts it is observed that
t';"xe lands classified as ‘not-available for culti-
vatioi wnd as ‘'uncultivated land excluding fallow
iand' are progressively declining in extent, It
hag been ettimated that in 1971-72 there were
72,500 hiectarcs of land not available for cultiva-
tior and 446,000 hactares classified as |

tunculdivated land oxeluding fallow landls:

* Statistics supplied by Directorate of Animal
Husbandry( Haryana.



201

It is anticipated that with the extension of
irrigation in the area the availability of

green and dry fodder for cattle and buffaloes
may progressively increase., But the availabi-
lity of land for stubble grazing and pasture
land may diminish with the result that the sheep
breeders may find it difficult to profitably
raise good quality sheep. It is understood

that the villages have under thelr control blocks
of land which are intended for grazing of sheep
and cattle but they are 1ef£ undeveloped and
allowed to deteriorate through uncontrolled

over dgrazing. As recommended for Rajasthan
(paragraph 9.36), programmes for development

of village grasslands and adoption of controlled
grazing, should be taken up in this area imme-
diately. These lands should be taken over by
Government for development and once these lands
have bcen fenced, reseeded and brought under
good cover of perennial grasses like Cenchrus
species known locally as ‘'anjan' which grow
satisfactorily in the area, these lands may be
transferrcd to the village Panchayats for main-
tehance. It is rccommended that at least 20,000
hectares should be taken up for progressive
development during the next 5 to 10 years,

As the blocks of grassland would be smaller

than those in Rajasthan, the cost per hectare

is expected to be around Rs¢850 and the outlay
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required would.be about Rs,1.7 crores,

Camels 9463 From the large population of camels, in the

area and their good condition, it appesrs thet this

animal is favoured by the farmers of the'arid

area for agricultural and transpbrt operations,

At present, there is no scheme for development

of cémels in the State and the camel breeccrs

depend entirely on Rajasthan for purchase

of good camels, It is recommended that the

State Government should consider the

possibility of establishing about 10 stud

centres to opecrate broadly on the pattern

of Key Village Scheme on cattle development.

For these stud centrcs superior he-camels

may be zelected from the camel breeding

tarms and/or established camel breeders

ip Rajasthan,

GJJ&T
Livestock 59,64 "he aridq area in Gujarat lies

Situation
in Desert oontiguous to the arid zone of Rajasthan State

Arca of .
Gujarat . ané the agro-climatic and other conditions
' are also similar in both the arcas.
As in Rajasthan, livestock raising is an
important occupation with the rural
Popu.ation in this area. Cattle, buffaloes,
sheep, goa%s and camels arc maintained

in large numeers, The livestock population
in 196 and 1972 of thec arid tehsils



of Gujarat is given in the Table below:
Table 9,4
Livestock Population in 8 Tehsils
in the Descert Area in Gujarat State
in 1961 and 1972*

(Number in '000)

Tehsil Cattle Buffaloes Sheep Goats Camels
1961 1972 1961 1972 1961 1972 1961 1972 1961 1972

BANASKANTHA
DISTRICT
Vav 59 50 16 23 76 64 24 51 2 3
Tharad 63 48 20 24 42 36 26 48 2 3
Deodar 58 41 16 22 18 12 16 35 1 2
Kankrej 57 4o l4 18 12 10 14 53 1 2
Radhanpur 27 22 8 10 7 6 9 15 0.4 0.4
Santalpur 33 25 7 10 20 15 12 20 0.2 0.4
MEHSANA
DISTRICT
Sami 41 40 13 18 4 5 9 18 0.1 0.2
Harij 18 14 8 10 1l 2 4 10 0.1 0.2

e s e o e

TOTAL 356 280 102- 135 180 150 114 250 6.8 11,2

— erman oy v —

( * figures for 1972 are provisional)

9.65 The quality of cattle is5 superior in this area

as Banaskantha 1s the home tract of Kankrej which is

a well-known dual purposc breed. Kankrej bullocks are
“eoxcellent for use in agricultural operations particularly
ir heavy soils, and many other draught purposes; and ,
thecse bullocks are sold to more intensively cultivatéd
arcas in other parts of Gujarat and in Rajasthan. The

buffaloes found in this arg, are predominantly of
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Mehsaha type which arc good milkers and arc in
demand in the State and in Z.mboay city. Thoe shaan
of the area 1ls of Marwari breed similar to thosec
found in Rajasthans The livostock brecders of this
area-are put to a lot of hardship becaus> of
recurrent scarcity conditions and they also

practise, to certain extent, migration like the

‘livestock breeders in the arid zone of Rajasthan.

The sheep breeders, in particular, migrate to
cultivated arcas in Rajasthan through Radhanpuxr

and Himatnagar and towards Kutch through Samakhiali,
That the livestock 1s rearcd under difficult
conditions is indicated by the fact that the
population of cattle and shecep has considerably
decreased from 1961 to 1972, The number of

butfaloes has, however, shown a large incrcasc

.Perhaps duc to the fact that they are bettoer cared

for besause of high milk production and the

rcturns they bring to the farmers. As in the case
of Rajasthan, the population of goats and camels

hat shown an incrcasec. The above trends arc more
or .ess similar to those found in the arid areas

of Rajasihan.

9.65 Tre productivity of livestock has remained
stagnant in tris area for want of organised attempts
for providing adequate facilities for better feeding
and breeding of livestock and marketing of live-
stock products such as milk, wool etc, Thore is

urgent need for taking immcdiate and adequate
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measures for improving the quality and preductivity of

catfle and buffaloes in the area. The State Government

has proposed setting up of two medium sized Intensive

Cattle Development Projects one at Tharad in Banaskantha
district and another in Sami or Harij tehsil in Mehszna
district as a part of Drought Prone Areas Programme, The
animal husbandry programmes under the Fifth Five Yeaor

Plan of the State also include one ICDP in Banaskantha
district which will cover mainly the milksheds of Banaskantha
dairy at Palanpur, This project may not cover a major portion
of the arid areas in Banaskantha district, It is, therefore,
recommended that the two medium sized ICDPs proposea under
the Drought Prone Areas Programme in the State should be
taken up on priority busis. One of these projects could be
located at Tharad to cover the cattle and buffalo population
in Tharad; Vav and Deadar tehsils while the second project
could be located at Thara to provide inputs and serviees

for cattle development in the tehsils of Kankrej, Radhanpur,
Santalpur, Seml and Harij. As the area 1ls very extensive,
the ortificial inscmination facilities from the TCDPs

cannot reach remot:z areas in these districts. It is,
therefore, rocommended that.a prooramme of distribution of
large number of purebred bulls and buffalo-bulls should be
taken up, It would be preferable to popularise the
maintenance of these bulls by progressive breeders in the
villages and in their absence, by the Vvillage Panchayats,
éubsidy could be extended to the custodians of the bulls

and such a system would work out more economical than

locating the bulls at the veterinary dispensaries and
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first aid centres in the area. - To meet the ncods of
superior quality bulls under these programmes it is
advisable to strengthen the cattle breeding farm at
Thara in Kankrej tehsil so that a scientific programme
of genetic improvement of the stock could be undertaken
in this farm, The herd size of this farm should be
raised to at least 150 breeding cows. The breeding
programme should be closely linked with the rural
cooperatives under dairy schemes and should be organised
on the lines indicated in the Commission's'Interim Report
on "Milk Production through Sm2ll and Marginal Farmers
and Agricultural Labourers®.

ggizz 9.67 In each of the districts of Banaskantha and

lopment Mehsana there is Milk Producers' Cooperative Union
which collects milk through producers} cooperative
;ocieties in the villages. The Mchsana Union has a
.arge dairy plant called Dudhsagar Dairy with a capacity
to tardle two lakh litres of milk per day. This dairy
plant.is being expanded under 'Operation Floqd} project
to haw a3 éapacity to handle 4,5 lakh litres a day. The
Banaskantha District Cooperative Milk Producers: Union
has been .:eceiving financial assistance under the
}Operation ELood! project for the establishment of a
dairy plant with a handling capacity of 1.5 lakh litres
a day. This dsirs is at present handling 55,00Q litres
of milk per day on =r. average and has two chilling
centres one at Dhencre ond another at Khimana. The
existing milksheds of shesc two large dairies do not

at present cover the arid areas of the two districts.
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It is, therefore, recommended that additional chilling
centres should be set up under both these dairy

plants in the tehsils lying in the arid zone. This
would not only help ccllection of more mill for the
dairy but also help in improving the ecoromy of

cattle breeders of the afea. During the Fifth Five
Year Plan period three more chilling centres should

be established in Banaskantha district at Vav, Kankre]j
and Deodar and two chilling centres in Mehsana district

at Sami and Harij,

Sheep ~ 9.68 There is a large sheep population in these
Develop=-
ment districts. Organised programmes of sheep and wool

development in this State have, however, been confined
to Saurashtra and Kutch regions in the past. Only
recently the State Animal Husbandry Department has
started sheep extension programmes in Palanpur with
the establishment of eight sheep extension centres,
Even these centres are located in non-desert areas of
Banaskantha district, It is recommended that the
State Government should consider taking up intensive
developmont of shoep and marketing of wool in the
desert arcas at an carly date., As. the Marwari sheep,
predominantly found in this area, is similar to those
found in Rajasthan, the breeding programme should be
the same as rccommended for that breed in Rajasthan
i.c.y selective breeding for production of increased
quantity of carpet quality wool of uniform quality,
The possibilities of taking up crossbreeding of the

sheep with exotic breeds could be considered at a
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later date when pastures are fully developed to
support larger sized sheep with a heavy flecce

of finer wool., The programmes for wool collection,
processing, warehousing and marketing of wool should
also be taken up on the same lines as recommanded
for the desert areas in Rajasthan (paragraph 9.44).
In Gujarat, the functions df the Wool Board
recommended fo; Rajasthan ﬁay be taken up by the
Gujarat Sheep and Wool‘Development Corporztion. As
the desert area in Gujarat is compact and small,
the State Government could consider setting up one
more Intensive Sheep Develonment Project for this
tegion under its Fifth Five Year Plan, under which
31l the above measures for improvement of stock,
merketing of wool, etc. could be organised on a
Pleaned and intensive manner,

9.6 Improved cattle and shecp breeding programmes
could be successful only if simultaneous arrange=
mants are made for development of large areas of
gotd grass lands in this area. This would also help
in reducing the migration of 1ive5tock‘in scarch

of vater and fodder to other areas, In 1967;68,

the ntal cultivable wasteland and permanent
pasture and other grazing lands in this area

wvere esiumated at 58,000 hectares and 43,000 hectares
cespectively, It is understood that pasture lands
ére mostly s3line with meagre grass growth. Lands
whizh arc not subjocted to salinity and those with

less preponderance of sand dunes could be developed



Camels

209

as pasture land on the same lines as recommended
for Rajasthan., Grass varicties such as anjon

and dhaman are recommended for most of the areas
and sewan for more sandy orcas. A total of 65,000
hectares of land at an cstimated cost of about is.4
¢rores could perhaps be brought under grassland
development including improved management practices
as detailed for grassland development in Rajastnan
(paragraphs 9.30 and 9,33).

9.70 Camel population has also been increasing
progréssively,in this area. It rose from 16,780

in 1961 to 27,245 in 1972 in Banaskantha district.
Similarly, the number rose from 7,664 in 1961 to
12,871 in 1972 in Mchsana district. Considexing the
usefulness of this animal in this tract, it is
recommended that organised camel breeding should be
undertaken in this area by starting about 5 camel
stud centres. Improved he~camels for these stud
centres could be obtained from the camel breeding
farm and/br from progressive camel brecders in

Rajasthan,



SECTICON X
OUTLAYS AND PRIORITIES

10,1 The development of the cesert area.is a majoxr task
which covers programmes under many disciplines 2nd in conse=
quence concerns a number of departments., In view of its
magnitude and complexity, it is important to have a compre-
hensive time phased plan of development with a clear idea
of relative prioritiess The implemcontation of some of the
programmes hinges on the prior implementaticn of some others.
‘'For example, for dairy development it is nccessary to ralse
sufficient green fodder, for which in turn water has to

be made available. Likcwise, plantations can be raiscd
only where water is available withih reasorable distance.
Such interdependence of programmes has to be taken into
account in phasing the various programmcs,

102 The pace at which the dcvelqpmént can be carried

out will deppnd upon the availability of resources in men,
materizl and meney, For the successful handling of any
major task, a su table organisationis 2 precroquisite. For
cach item of development, there should, thereforoe, bec a
suitable oxganisation adequate in strength and expertise

to implemcnt the programme at the required pace. There

are constraints in the supply of a number of essential
materlals. This has to be kept in view while fcrmulating

- the programme. For cxample, for developing pastures the
availability of barbed wire for fencing is essential

and this may well prove to be a constrainte Then, there
are certain physical constraints which cannot be ignored,
For example, for pioviding fuclwood, 2 trce has to grow

for about 15 years befoxe it is mature for felling. As

2
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will be noticed from the paragraphs that follow, large sums
of money will be requirod for the development of the

desert arcase This requirement will nced special considera=’
tion in view of the fact that the descrt area is detoriow
rating and unless checked tris doterioration will be faster
with the passage of time, This factor highlights thc:
urgency of the tasks Teking various aspectss of the desert
area development into considerati on, we are of the viow that
it should be aimod at to complote this deveclopment in a
period of 15 years, that is, bythe ond of -the Scventh

Plan period,

10.3 In Rajstbhhan where mest of the desert area lics, besides
the normal developmental programmes, the major items of
development comprise the construction of Rajasthan Canal

and the development of irrigation in the commanded area
pasture development, grass roscrves and fodder banks,

shoep development, cattle ond dairy development, treoe
plrntations for fucl and small timber, sheltor-belts and
wind=trecaks, and sand dune stabilisation in cruclal arcas.
Of these, the Réjasthan Can2l and the covclopment of the
commanded arca rcquire the largest amount, Tho canal
project, allowing for modificaticn in respect of new

1ift canals proposed in this Fkcport, is at prescnt osti-
mated to cost Rse363 crores of which Ps,191 orores will have
becn spent by the end ¢f tho Fourth Plan period, Thus,

a sum of Rs,172 crores wculd be neoded for completing

*ho prejects The cstimated requiremont for area develope
mcnt programmes in the canal commanded area.ds uRe, G xrmgres,
of which Rs, 160 érores'pertain 40 public sector and

Rs, 509 crores to institutional sources., Very little
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exponditure has so far been incurrod on this item. Ansther
ftem requiring a largo outlay is the paéture.60vc16phont
1nc1uding.grass rcserves.and'fcdder banks cstimited to' "
cost Rs. 57 crores; £xcluding Rs; 565 creres for which
institutional scurces arc to be tapped, it would fe
necessary to provide the following outla&s over a period
‘of threce Plans to complete the variou; érogrameSl

(Rs.croros)

Rajasthan Reminzing arid-
Canal axeg arga in Rajasthen

Rajasthan Cana; 172;56

Arca development programmes '

for canal commandgd araa 125.00

Pasturo devdloﬁment ' x 43,00

Gattle development 1,63 2.54

Dairy development 4,80 1.0%

Sheep devoldpment - 3.66

Camel developmont 0425 -

Sand dune stabilisation 12,00 L

Forcstry including grass

reserves and fodder banks 16,18 15,1¢
Totals 331,86 65.43

As suggestcd in paragraph 4,12, a prcper asscssmont
would have to bc made of the funds rcouired for
stabilising such duncs as posc a thrcat to habitatiens,
roads and railway lines., Thesc reculrcements will

ba ad@itive,



Broad details of the above 1522? afe gtvaR in Kppomiz VilY,
It 1s omphasiscd that thosc figuros should be treestod
morely as indicative of broad magnitudes of the various
programmes and that for each programme a proper ostimate
should be prepared sfter due investigation. 1In addition,
other ftems of development under the Plan would include

| tubewells, piped drinking water supply, eloctrificaticn,
communications, social services, otc, as also some smaller
fitoms like khadins peculair to tho ares.

10,4 Both in Hryana and Gujarat, offcrts are underway
to harness the water resources for the bonefit of desertic
aroas in theso two Statos, The avdilability of water is
expectaod to improve furthcr when sottlomoent is rcached

on the quastion of sharing the rivor waters. The outlays
recommended in this Report for the development of dosert
region in these two States are, thercfore, only for octher
programmgs such as sand dune stabilisatfion, fcrostry,
pasturec devolopment and foddox production and impxrovemont
of cattlo, shecp and camol, and markoting cf milk and

milk products, The outlays roquired fcr these programmes

in the desert arcas of Haryana and Gujarat aro as followsgs

HARYANA - (Rse crOTOS)
Pasture developr:z:: 1.70
Cattle development 0,18
Dairy dovoIOpmont' 1.05
Shoep development ' 0.18
Camcl dovelopment 0,10
Sand cune stobilisation 2,00

Foresty . 10,90

15,71




GUJARAT

Pasture development
Jattle development
Dairy development
Sheep dOVeIOp@ent
Camel development
Forestry

214

R¢, croros’

4,00
0.28
0,75
0430
0,05

The details of these outlays are given in Appendices IX

and. Xe In additicn there would be other items of develop=

ment under the Plan in these arcas,

1045 For the proper development of the desert areca,

the programmes should be implemented in an integrated manner

and according to 2 predetermined time phascs But if there

1s paucity of funds during any pericd, judicious adjustment

of the programmes. becomes inevitable in order that the more

urgent ane important programmes do not unduly suifer. For

this, it is necessary to lay down rclative prioritices of

the various progranmes,

1046 The most urjent step in the cdevelopment of the desert

arca is to check i+s further.deterioration. This mcans

elimination of ovexryrazing by improving pastures and growino

fodder, It also means precventicn c¢f cver-cxploitaticn of

fuel resources by raising new plantctions, rogulatihg

the exploitation cf the existing. tnes and mceting fuel

deficits -froem outside sources until local resources develope.

These are, thcrefore,

first priority, prcgraumes,

10,7 .The improvement of pastures is nct dependent on

the availability cf irrigation facilitiecs as no irrigation

of .pasture lands is ccntemplated, But, for rcgulatecd graze
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ing, areas have to be fenced in blocks of suitable slzes

of not less than 200 hoctares each, Some consclidaticn

of holdings would be necessary to form those blccks and
this should be done on a high pricrity basis,

10.8 Ag regards fuel resources, we have already reccmmend=-
ed that supply of phog roots fcr fucl to aress outside
B;jasthan shouid be banned to discourage digging up of
phog roots in the cosert aroca. This measure nceds tc be
taken urgently, It haxdly nceds any outlays New plantat-
tions can be raised only whexre water is available for '
watering the plants in their initial poriod of grecwthe

The plantaticns will, therefore, have to be raised on

canal lands and on high lands in the canal conma&ded areas
Cqonsidoring that treos take soveral yoars to become exploite
able, this should bo a pricrity item in the area develope
ment programme in the canal command, Tree plantationg
along the rcads have alsc to be raised on a priority basis
within roasonable distenco ¢of tubewells or other sourcos

¢f water. Ahrrangement for supply of fuel from outside
sources to meet local doficits can be through normel trade
arrangements and would not be a2 burden on the Plan funds,
10.9 While preventicn of the detericoration cf the
desort area should be a matter of urgent action, making
full use of the available livestock resources should

also be accorded higher priority than the measuros for
further development, Programmos of dairy developmont

and marketing facilities as also shearing units for shoop
ond grading centres for wcecl should be developed on a

pricrity basiss Under.the dairy dovelopment sthemos, the
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jnitial thrust should be on prevision of inputs and servies
for increasing milk prcducticn, Facilities for transe
portation, chilling, processing and marketling cf milk

and milk products should closely follows 1In the rainfcd
areas, sheop and wool fdeveIOpment should be taken up
simultaneously along with pastqre devolopment, The «¢stabe
lishment of shearing units, grading centrcs and arrange-
ments for marketing should receive urgent attonticn to
ensure good returns for tho shocp breeders, These measures
involve relatively modest cutlays.

10,10 Muoh of the prosperity of the desert area will
accrue from the development of water resourcese 1In
Rajasthau, the main contributor would be tho Rajasthan
Canal, thé“ih tubewell will make a significent contri-
bution, partirularly as a source of drinking watcr,

The Ralasthan Zanal and more su the development of the
commanded areix however, require large outlays, It is
importan® that uacausc of these large recuixcments,
ether.pricrity programmes mentioned above do not suffe:
Between “he programmes of further construction of the
canal and Yhe development of the commanded arca of the
portion alésady construsted, the latter should have
prioritys it is important that where irrigation channels
have boen corstructed, all developmént mezsures should

be expediﬁious:y taken in oxder to méke an early and

full use of the ;rrigaticn facility, as octhecrwise the
large outlay incuiwed oﬁ the construction of the channels
would remain unproductive, Hithcrto, the development

programmes in the canal commonded area have lagged beew

hind a great dezl,
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Appendix I

(Paragraoh 5.%)

itable Ground water Potential of

Exp%glj

Western Rajasthan (District - wise) _
| MU
Sl.No, District Estimated Existing Surplus Remarks
annual annual exploi-
re-charge/ pumpage table
annual , poten=-
economically tial
minable yield
le Barmer 87.78 12,88 74.90 (for Siwana
: block only)
2. Bikanerxr 31.40 9.06 22,34
3. Churu 80.00 26,07 53.93
4, Ganganagar 179,50 23,50 152.00
Se Jaisalmer 143,20 5,50 137,70 (For Lathi
series and
Kishangarh
Tanot
region)
6. Jalor 460.96 292,88 168,08
7. Jhunjhunu 222,94 93,11 129.83
8, Jodhpur 228.50 130.26 98,24
9, Nagaur 353.92 129,01 224,91
10, Pali 290,23 212,36 77.87
11. Sikar 285,90 193,12 92.78
Total: 2364,33 - 1127.75 1232.58
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Appendix II
(Paragraph 5,12

Estimate for the Development of Rajasthan
Canal Command Area

The Rajasthan Canal, according to the 1970
Project Report, is to command a cultufable area of
1,14 million hectares, all by gravity irrigation except
51,000 ha on the Lunkaransar Bikaner Lift Canal. The
.Phase I of the Project covers a CCA of 540,000 ha
including 51,000 ha of 1lift area and.Phase II 600,000 ha
all by gravity irrigation. It is now suggested that the
CCA of Phase II be increased to 700,000 ha, 390,000 ha
for gravity irrigation and 310,000 ha for lift irrigation
through 5 lift canals, The reasons for this are explained
in paragraphs 5.20 to 5.28.

The extra cost due to 1ift canals and increase
in the CCA would be more than compensated by reduction in
the cost of land levelling and several other items of
development, The cost of these various items are given
in the Statement at the end of this Annexure., The
assumptions made are discussed below:-

l. Land Levelling and Shaping

The Rajasthan Government has submitted to the
Ylorld Bank through Goverrwent of India a project report
for the development of 200,000 ha of CCA in the head reach
of Rajasthén Canal in Ganganagar district for obtaining
a loan, After detailed discussions with the FAO/IBRD,

the cost of land lcvelling has been worked out to

219
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Rs.2,000 per hz on the assumption that on an average

about 77 m° per ha of earth work would b. required if

a land plot of 0,25 ha is taken as the unit for levelling
to an almost flat field with a siall slope of C to 0.1
per cent in one direction., This cost has been worked
out on thebasis of actual experiments and a survey made
of about 3,000 ha. The cost estimate for operating 35 hp
tractors 333 blades was supplied by the Agro-Industries
Corporation in 1973, An assumption has been made

. that the holding per farmer would be 6 ha of which only
4.8 ha would be required to be levelled in the first
instance, @he balance being taken up gradually by the
farmer himself. On the basis of surveys carried out,

it has been inferred that only 10 per cent of the CCA
would require levelling in the Suratgarh area where
canal irrigation has been in progress for the last 10
years and 23 per cent in the Anupgarh Shakha area

where irrigation has been in progress only for the

last 5 years. Keeping this in view, it has been assumed
that in the balance 340,000 ha pf Phase I, where
irrigation has been introduced only recently, about

30 per cent of the area would require land levelling

and shaping. In Phase II area of the canal, it has

been assumed that in 390,000 ha, 40 per cent of the

area would require land levelling., The remaining area
of 210,000 ha, which is now proposed to be dropped
because it has beer. classificd as Class VIth land,

requires land levelling to the cxtent of 50 per cent and
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at that double the cost rate because of higher sand
dunes to be levelled., In the 310,000 ha of new area,
which is now proposed to be taken up under the lift
canals, it has been assumed that 30 per cent of the area
would require land levelling because this land is no
worse than that in Phase I of the canal. On the basis of
these assumptions, the total cost of land levelling in
1.14 Mha CCA of Phase I and Il of the 1970 Project, all
irrigable by gravity, would be Rs,99 crores. In the
proposal now made, the CCA of the two Phases would be
1,24 Mha, of which 310,000 ha would be under the fiwe
new lift canals, The cost in this case would be Rs.77
crores, which would give & saving of Rs.22 crores.

2. Water courses and their lining

In the 1970 Project Report of the Rajasthan Canal,
although water losscs have been assumed on the basis of
lined watercourses, yet no provision has been made in
the cost estimate for lining them, Even the cost of
unlined watercourses provided in the estimate is on the
low side, being only Rs.37 per ha., An item for lined
watercourses was included in the proposal for ottaining
loan from the World 2ank, The FAQ/Y"RD Team have assumed
a cost of Rs.1,000 per ha for a lined watercourse of
0,045 to 0,075 cumec (1.5 to 2.5 cusecs) capacity'and
of an average length of 30,5 metres per ha of the
culturable commandcd area. This includes the cost of

earth work (all in embankment) and lining with a single
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course of 5 cm thick baked tile laid over wortar bedding
and plastered on top. It aiso includes the cost o. the
required regulators, drop structures and road crossings.
on this basis, the cost of lined watercourscs in 1.14
Mna CCA of the project would be Rs.ll4 crores and for
1,24 Mha in the new proposal Rs.l24 crores. There.would
thus he an increase of about Rs.l0 crores in the cost,.

. 3, Village sites and services

Since tbe Rajasthan Canal passes mostly through
uninhabited areas, new villages will have to be
established so that the farmers could stay near their
forms., It has been assumed that each village would
provide for about 200 farmer familics, This would
involve site levelling, provision of drinking water,
internél roads and footpaths, drainage, community
suildings 'including one primary school), health centre,
pancharat offlices and sites for shops, and laying of
power lires, The cost is expected to be Rs.4 lakh per
village. - In #hase I of the project, it has been
figured out n the basis of the data collected that
on Anupgarh akha and Suratgarh branch 75 new
villages would we required per 100,000 ha, The same
norm has been ac:pted for the entire CCA of 540,000 ha
of Phase I. In “he 600,000 ha CCA of Phase II of the
Project, 130 villiycs would berequired .per 100,000 ha
as this area is very gparsely populated and very few

villages exist. 1In he current Project, the number of
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villages to be set up would be 405 in Phase I ond 900 in
pPhase II. The total cost of thesec would be about Rs.52
crores. In the new proposal, the flow areas of Phase II
would require 150 villages per 100,000 ha of CCA but the
lift arecas would rcquire only 75 villages per 100,000 ha
as in Phase I of the Project, On this basis, with no
change in Phase I, the total number of villagcs to be
established in the two Phcses would be 1223, The cost
of these would be about Rs.49 crores. Thus in the new
proposal there would bc a saving of Rs.3 crores on this
item 4n spite of the CCA being 100,000 ha more,

4, Aqro Service Centres

The FAO/IBRD nroject proposals have assumed the
setting up of 27 agro scrvice centres in a CCA of 200,000
ha which was being considered in Phase I. These centres
will be small towns with a population of about 3,000,
They will enable farmers to procure agricultural inputs
and consumer goods and provide repalr and maintenance
facilities for agricultural machinery. Each centre will
hzve a sccondary school, a primary school, a medical
dispensary and the local office of the villuge panchuyat.
The cost of a centre is estimated to be about Rs.20 1 skhs,
It has been assuméd that for an equal area double the
number of centres woui be requirced in Phase II than in
Phase I as herdly any such facility exists in Phase II
arca at present. 1In the lift canal commands, however,
conditions are similar to those obtaining in the Phase I

area. Thus, it is estimated that while in the existing
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Project an amount of Rs.47 crcres would be required for
Agro-Industries Centres, in the ncw probosal it would
be only about Rs.44 crores, There wbﬁld thus be a
saving of Rs.3 crores on this item,

5. Markets and Mandis:

New Markets and Mandis would have to be
established and the existing ones improved to enable
the farmer to sell his produce at a fair price. Thesc
markets and mandis would be of various categories
depending upon their population, The investment recquired
for each would depend on its category. It would
‘nclude expenditure on the market yards (auction,
platforms, places for product storage and display,
cattle yard, godowns, offices, a post office, farmers!
rest houses, etc.) as also on normal facilities
provided in a town., Since the area in Phase II of
the project is much less developed, the number of
market towns that will need to be established would
be almost twice that in an egual area of Phase I or
of 1lift carals, Prcliminary estimates for establishing
market towns in Phase I show that an invest;ﬁent of
Rs.13 crores would be required per 100,000 ;a of CCA.
On this basig¢, the total cost in Phases I and II of the
_present Project would be Rs,226 crores. With Phase II
modified to irnorporate lift areas as now proposecd, the
cost would be R¢,212 crores. The new proposal would

thus give a savirqg of Rs.l4 crores.
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6. Roads

Three types of roads have beecn considered - the
artefial roads, the sub-arterial and feeder roads and
the village roads, In the 200,000 ha of Phase I examined
by the FAO/IBRD team, it has been assumed that arterial
roads and some sub-arterial and feeder roads exist and
that village roads would have to be fully provided. In
the remaining 340,000 ha of Phase I, provision has to be
made for arterial roads also. In the CCA of 600,000 ha
in the present Phase II hardly any arterial, sub-arterial,
feeder or village roads exist, These, therefore, have
to be fully provided for, 1In the proposed lift areas,
the conditions are similar to those in the 200,000 ha
examined by the FAO/IBRD team. The cost of the village
roads haé been assumed to be Rs.80,000 per km and that of
sub-arterial and feeder roads Rs.l1,40,000 per km, The cost
of roads in Phases I and II of the current project comes
to Rs.48 crores while that for the proposal now made
comes to Ré.47 crores, giving a saving of Rs.l crore,

7. The other development costs would be on forests,
stabilisation of sand dunes, processing and storage of
agricultural products, animal husbandry including impro-
vement of the breeds of cattle, establishment of processing
industries for milk, strengthening of cooperatives,

agricultre 'research, demonstration and monitoring.
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The expenditure on these items would not be

materially different in the new proposal. The

markets for products would, howevcr, be nearer from

the lift ereas and would thus savc on transportation cost
which would be an advantage to the farmer and he

woud be able to sell his products at a more

competitive price.



Stateme:nt I

Itemwise Estimated Cost of Development for
the Rajasthan Canal Comsand Arca,

Phases I and I1

e e ————

Flow Flow and P
irrigation Lift Difference
only -+ Irrilgation
(Existin (new
Projects proposal)
ls CCA (Phases I and II - 490+50*+600 490+50%+390
'000 ha =1140 +310% =1240
2., Irrigated area '000 ha 1254 (110% 1302 (105%
of CCA) of CCA).
3. Land levelling (Rs.crores) 99.0 77.0 (~) 22.0
4, Watercourse with lining ".114,0. 124,0 (+) 10,0
5. Village sites & services" 52,0 49,0 (-) 3.0
(1000 pop) ‘
6. Agro Centres and
services (3000 pop.) w 4740 44.0 (=) 3.0
7. Markets & Mandi towns " 226.0 212,0 (=) 14.0
8. Forestry and sand dune " 28.0 28.0 -
stablisation,
9‘ ROadS. n 48.0 47.0 (-) l.O
10. Processing and storage " 29,0 29.0 ' -
of agri- products., ' .
11, Animal Husbandry " 32.0 32.0 _ -
12, Processing and markoting 9,0 9.0 -
of animal husbandry " ’
products
13. Strenéthening of " ~3.0: 2.0 -
cooperatives
14, Agricultural extension " 15,0 15.0 -
research and monitoring
Total Items 3 tol4:’ 702.0 669.0 (-) 33.0

* Lift arcas,
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(Paragraoh 5,27)

AQ%;oximate Cost Estimate of Construction of
Lift Canals in Stage II of Rajgsthan Canal

Project,
(New proposal)
Name of the Churu Nagaur Kolayat Phalodi Pokaran =-.
Lift Canal Lift Lift Lift Lift Barmer
Canal Canal Caneal Cenal Lift Canal
l, (i) Discharge at 1,Q0C 575 575 850 875
head(Cusecs)
(ii)Discharge at 150 225 125 200 275
tail(Cusecs)
2, Length of main 52 90 25 25 80
channel (miles)
3. Cusec-miles 29,800 36,000 8,250 13,125 46,000
4. Cost Of Channel . 7.“) 8050 1094 3.09 10.40

@.Rs.2352 per
cusec-mile (on the
analogy of the -
cost of Bikaner

Lift Canal(Rs.crores)

5. Average Lift (ft.) 100 300 100 110 200
6. Cusec feet 57,500 120,000 35,000 57,750 115,000

7. Cost of Lift 2.04 4,25 1,24 2,05 4,06
works(gumps etc). .

@ Rs.354 per cusec

feet(Rs.crores)
8. CCA(lakh acres) - 2,00 1,15 1,15 1.70 1,75
9., Cost of distribu-~ 4,52 2,60 2.60 3.84 3.96

taries and minors
@ Rs.226 per acre
of CCA (Rs.crore)

10.Total cost of 13,56 15.35 5,78 8,98 18.42
lift systems(Rs.crores)

Total cost = Rs. 62,09 crores
Say Rs, 62 crores

D

NOTE:- In the Project'Report all figures in respect of
Lunkaransar-Bikaner Lift Canal are given in ft lb system,
The figures for the new 1ift canals, which are based
on that lift canal have, therefore, been given in ft, 1b
system, instead of in metric system, for facility
of comparison, Lo
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Appendix IV
(Paragraph 5.36)

uggested Cropping Pattern and water

In arid regions, since there is shortage of water,
it is necessary that the cropping pattern should be
such as would give the best economic return per unit
of water:. Because of the fact that ‘animal husbandry
gives better return than arable crop raising and at
the same time uses less water, but slightly more
investment on the infrastructure, greater emphasis on
fodder crops is suggested. In the suggested new cropping
patterns, during kharif the area under cotton has been
reduced while that under fodder crops has been increased.
Similarly, during the rabi period, the area under wheat
has been reduced while that under fodder has been
increased. Peas are preferred to gram as it would
give better return and more production under irriga-
ted conditions. About 30 per cent of the CCA has
been suggested under fodder crops, but when proper
infrastructure for animal husbandry has been provided
and the farmer finds it profitable, this area is likely

to increase,
The monthwise water requirements of various

crops, as indicated in the Project Report, have also
been slightly modified in view of the results obtained
through experiments at the various agricultural farms
in the Rajasthan Canal command area operated by the
State Government with the help of the INDP/FAO. The
water requirements indicated in the Rajasthan Canal
Project P2port 1970 are given in Statement II and the

revised waterrequirements, as now proposed, in Statement

IIT,
229
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Statement III

Water Regnirements of Crupe at the Field

(Revise ‘ T . Millimetres
Kharif : S : |IW : Rabi _
Month Light™ Cotfon Hybrid Kharif Ground- Kharif ﬂzmmmm Peas Mustard Rabi*** Barseem@
pere- Bajra Pulses nut Fodder _ or Fodder or
nnial or Zald* x:mewd.. - Tara- Lucerne
fruits Jowarxr Fodder Fodder. mira
& veg. L . \ . i
April 125 - - - - ~ 100 - - - - - 200
May 200 125 - - - . 100 - - - - - 125
June 200 125 - - - 125 - - - - - 150
July 100 150 75 75 75 75 75 - - - - 150
August 75 200 75 75 100 - 75 - -~ - - 125
September 100 225 = 125 125 150 v 125 - - - - 125
October 100 175 75 75 125 - 75 - 75 10C 100 100
November 125 - - - 75 - - 100 50 7% 75 100
Degember 100 - - - - - - 75 75 75 75 125
January 125 - - - - - - 125 75 75 75 125
February 125 - - - - - . - . 125 5 %0 75 125
March 150 - - - - - - 75 - - - 150
Total: 1525 1000 350 - 350 825 400 350 - S00 325 375 400 1600

—~ - .-

— Nopier, Guinee grass, Sudan, Sudan Jowar, Maize, Cowpeas.,
- Jowar, Bajra, Pulses, Cowpeas, Guar
*¥%* QOats, Peas, Mustard,

@ Berseem is sown in Qctober and its cuttings are over in April. Lucerne is sown in May.

—— e " e —— e,




Appeucix vV
{Paragraph 6.2 )
DISTRIBUTION OF TEHSILS IN
RAINFALL ZONES =

DyE; -~ DgEy - CDE, 0 GDGEyT

Ganganagar === Ganganagar
1. %aranpur Coe 1. Bhadra
2. Ganganagar .

3. Padampur

4, Raisinghnagar:

5. Anupgarh -

6. Sangaria

7. Hanumangarh .

8. Tibi

9, Nohar

10, Sadulshahar

1l. Suratgarh-

Churu Churu
l. Sardarshahar 1. Sujangarh’
2. Dungargarh 2. Rajgarh
3. Ratangarh
4, Churu

S« Taranagar

+ Bilkaner

2. NOkha

3. Lunkaransar ,

4, Kolayat .

Jodhpur : Jodhpux

1. SEergarh T, Jodhpur

2. Phalodi ' 2, Osian
3 . Bilara

Jaisalmer

l. Jaisalmer

2+ Pokaran

Barmer Barmer Barmer

l. Pachpadra l, Chohtan 1, Siwana

2. Sheo 2. Barmer

Jhunjhunu

l. Khetri

2. Udaipurwati
3. Jhunjhunu
4 . Chir awa
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(Aﬂ-m‘;-pe‘ V contd:)
DoE, D4E, CiD)Ey - CoDiE)
Sikar

Nagaur

1. Ladﬁh

2. Didwana
3. Nawa

4, Parbatsar
5. Degana

6., Jayal

7. Nagaur
80-Merta

Hissar

lo Dabwali
2. Sirsa
3. Fatehabad

1. Neem Ka Thana

2. Danta Ramgarh
3. Sikar -

4, Lachhmangarh

5, Fatehgarh

6. Sri Madhopur

Pali

l. Jaitaran
2, SOjat

3. Pali

4, Raipur
5. Kharchi

Jalor

l. Jalor

2, Jaswantpura
3. Sanchore

4, Ahore

Hissar

l, Hissar
2, Hansi

Bhiwani

l. Bhiwani
2, Loharu
3., Dadri

Rohtak
l. Jhajjar

Banaskantha

l. Vav

2., Tharad

3. Deodar

4, Kankrej
5. Radhanpur
6. Santalpur

Mehsana

l. Sami
2, Harij



Appendix VI
(P-ragrazh 6,7)
EXISTING CROPPING PATTERNS IN D,E, ATEAS
(HISSAR TEHSILS IN DBEl: RIEMAINING AREA IN D2E?)
A. COTTON, WHEAT, GRAM AREAS

1. Cotton and wheat figure in patterns, but all crops in
the range 10-30% of the gross cropped-avrea;

C4W4F4 + GANGANAGAR - Karanpur, .Ganganagar, Padampux,

W4F4G4C4/O4: GANGANAGAR - Raisinghnagar, Anupgarh.
G,B,W,Cy/ Jk,: HISSAR - Fatehabad.

2. Gram area 30-50% of the gross cropped area, rest crons

in the range of 10-30%. Cotton and wheat also among rest
LTOpPS. :

G4R.Fy / C4 /W, GANGANAGAR - Sadulshahar, Sangaria,

Hanumangarh, Tibi, Nohar,
suratgarh.,

B. BAJRA, PULSLS
1. Pulses 50-70%, Bajra 30-50%
Pu; B : BIKANER - Bikaner, Nokha.
2. Pulsez, 3ajra all 30-50%
Pu, B

y B3 ¢ ZHWRU - Sardershahar, Dungargarh
+ BIVANER -~ Lunkaransar

ngtg/F3 : BIKANER - Kolayat
JOLHPIR -~ Phalodi

3. Bajra increases to 50-70% and‘other crops reduce to

10-3%% range.

B2pu4/!%¥k4: JCDHPWR - Shergarh

4, Bajra ln%eases to more than 70% in area.
14

Bl : J:*ES.ALMEF( - Jaisalmer, Pokaran
BA-YER ~ Pachpadra,, Sheo
Note: Thne other tehsils of Barmer district
als. grow By but they fall in C.lDlE2 and

Coli& zones

LI I A N 4
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Appendix VII
(Paragraph 6.5)

EXISTING ‘CROPPING PATTERNS IN C,D,E, AND C,D;E; AREAS

1.

24

3.

1.

C,D)E, AREA

Bl ¢+ BARMER -~ Barmer, Chohtan
C2DlEl AREA

A. COTTON, WHEAT, GR/AM, JOWAR Areas

Cotton 30-50%: other crops less than 30% of the gross
cropped area.

C3Jk4 + MEHSANA - Sami

Areas where all these crops figure, but their spread
within 10-30%

G,B,W,C,Jk,: HISSAR - Hissar, Hansi
4747474778" LOHTAK = Jhaj jar

B4Jk4W4DZ/C4/Gn4: MEHSANA - Harij
Gram increases to 30-50% range:

GSF4B4/W4/C4: GgNGANAGAR - Bhadra

B3G3 ¢ BHIW/NI- Bhiwani, Loharu, Dadri

B. JOWNAR, BAJRA, PULSES, QILSEEDS, FODDER
All crops in )10-30% range

B404Jk4F4Pu4 : NAGAIR - Merta
B4D4Pu5Jk4/w4: PALI « Raipur

Bajra increases to 30-50%, other crops remain in the
ranges 10-30%

8304Jk4F4Pu4 ¢ PALI - Pali, Jaitaran, Sojat

235



236 Appendix VII(Contd)

C. OILSEEDS DROP OFF AND THE CHOICE ST/RTS
GETTING RESTRICTED TO BAJRA_AND PULSES/FQNIER

1. Bajra still in 30-50% range, but other crops 10-305
BSJk4F4/C4 + BANASKANTHA ~ Kankrej, Radhanpur

JODHPIR - Bilwa
NAGAUR - Nagaur

2. Bajra and pulses both in 30-50¥% range:

Pu,B, ¢ CHWRU - Churu, Taranagar, Ratangarh
SIKAR - Sri Madhopur

‘ 83?'13/1:3 ¢ CHURU ~ Sujangarh
' JHWNJHWNU- Chirawa

Bajra increases to 50-70% range

B,P/Fa/lk,: JOOHPR = Osian

JHINJHINU = Jhunjhunu, Khetri,
Udaipurwati

SIKAR - Sikax, Fatehpur, Lachmangarh,
Neem Ka Thana, Danta Ramgarh

“IAGAWR - Jayal, Ladnu, Didwana, Nawa,
' Parbatsar, Degana

JMOR - Ahore

BAra:KANTHA ~ Vav, Tharad, Deodar,
Santalpur

4. %iés secomes the s¢le crop (i.e. more than 70% in
a .

E, % JIDHPWR - Jodtrpur
BRMER - Siwana
:"‘LOR - Jaiur, Jaswantapura, Sauchora.

L2 N X WS



Appendix VIII
(Pa.granh 17, )

’

RAJASTHAMN
REQUIRENENT (i DUTLAYS
(Period 15 yeors)
1. Pasture Development, Animal Husbandry and

Dairy Development,

(Rs, crores)

sl.

No. Programme Total Commanded Rer:aining
Cost _Area @ Arid Aren
1. Pasture development 43,00 - 43,00
>. Cattle development 4,17 1.63 2.%4
(1) Artificial insemination 1410 1,10 1,64
(ii) Natural services . 0.83 d.33 0.50
(iii) Farms 0.60 0.20 0,40
2. Dalry development 5,85 4,80 1209
1) Chilling centres 1,95 1,35 0.60
(ii) Milk preducts factory  3.00 3.00 -
(1ii) Feed mixing plant 0,90 0.45  0.45
4, gheep deveiopment 3.66 - 3,66
:i) Sheep oreeding farms 1.00 - 1.00
‘ii)Distrisution of rams 0.22 - 0422
iii)sheariny unltsg 0,45 - 0.45
(x7. Grading rentres 0.44 - 0.44
iv) Slaughter houses 1.00 - 1,00
'vi) stockyarcs 0,10 - 0«10
‘v.i)Extension :ervice 0.10 - 0.10
(viif.Wool Board 0.25 - 0.25
(ix) ‘*ssistance to Khadi 0,10 - 0.10
Erard,
5, Camel §evelogmen§ 0.25 0.25 -
E “etali- 56,93 5,68 50,25

@ See Part II1 B

A —— - - ———
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Appendix VIII (Contd)

II. Forestry
(Rs. crores)

Si. Item Total Commanded Remaining

No, cost Area * Arid Area

1. Canalside plantations 3.20 3.20 -

2, Farm forestry 1.00 0.30 0.50

3. Roadside plantations 0.96  0.48 0.48

4, Shelter-belts 12,00 12.00 -

5. Grass reserves 12.00 - 12.00

6. Fodder banks 1.60 - 1,60

7., Sand dune stabilisation 12,00 12,00 -

8, Desert Naotional Park 0.60 - 0.60
Total: 43,36 28.18 15.18

See Part TII B
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3 Appencix VIili{contd)

III. Rajasthan Canal and its Commanded Area

A. Construction of Rajasthan Canal including
share of Pong Dam and new Lift Canals

(Rs. crores)

Total: Expenditure till Balance in V
end of IV Plan and VI Plans

a) Share cost of 99 85 14
Pong Dam etc,
b) Rajasthan Feeder 131 102 29

upto Phase I

c) Phase II including
new lift, 133 4 129

363 191 172

B. Area Development Programme for the
Canal Command Area

Item (Rs. crores)
Total Requirement
Public Institutional
-+ Land levelling - 77
2. Watercourses with lining - 124
3. Village sites and services 49 -
4. Agro Centres and services 11 33
3« Market and iandi towns - 212
6. Torestry and sand dune o8 -
stabilisation
7. Roads 47 -
8+ Processing and storage of - 29
agricultural product
9. Animal Husbangry 2@ 30
- 10+Processing and marketing 5e ' 4
of anzmal products
ll.Streng~hening of 3 -
cooperativeg
12,Agriculture ¢xtension, 15 -
demonstratior. snd monitoring
Tehaly 125+28*4+7@=160 509

* See part II
@ See Part I



Appendix IX
(Paragraph 10.4)
HARYANA

REQUIREMENT OF OUTLAYS
(Period 15 years)

l. Pasture Development, Animal Husbandry and
Dairy Development.,
(Rs. lakhs)

Sl.No, Item Total cost

l, Cattle development

(i) Artificial insemination:
Central A.I.Station with

50 Sub-centres 18.25
2. Dairy development 105,00
(i) Expansion of dairy products
plant at Bhiwani 75,00
(ii) Milk chilling plants at
Loharu and Dadri 30,00
3. Sheep development 18,50

(i) Expansion of Hissardale and
Nali Sheep flock at Govt,

Livestock Farm, Hissar, 5.00
(ii)Distribution of rams = 2000 rams 4.00
(iii)Shearing & Extension Units 74350

(iv)Assistance to Khadi Board/
small Scale Industries Department 2,00

4, Pasture development 170.00

Development of 20,000 hectares

8

5, Camel development 10,

(i) stud Centres

Total: 321.75
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Appendix I¥%{cortd

HARYANA

REQUIREMENT OF OUTLAYS
(Period 15 wvos=g)

II. Forestry
(Rs. lakhs)

s1,No, Item ' Total cost
l. .Afforestation - 20,000 ha,. 250
2, Strip forests - 80,000 row km, 600
3. Sand dune
stabilisation - 20,000 ha 200
4, Farm forestry 200
5. Grassland development -
Total: 1,250

*The outlay for this programme has been
included in the estimate for pasture
develogment in-part I of this Annexure,



Appendix X
(Paragraph 10.4)

GUJARAT

REQUIREMENT OF QUTLAYS
(Period 15 years)

l. Pasture Develosment, Animal Husbandry
and Dairy Development,

(Rs. lakhs)

Sl.No. Item Total cost
l. Cattle development 27,50
(i)Distribution of 750 bulls 7.50
(ii)Expansion of Kankrej Cattle 20.00
Breeding Farm
2.Dairy development 75.00
(i) Chilling centres
3. Sheep development ' 30.00
(i) Intensive shéép Development
Blocks
4, Grassland dévelogment 400,00
(i)Development of 65000 hectares
S. Camel development , 2.00
(i)Establishment of Stud Centres
Total:- 537.50
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Appendix X(contd)

GUJARAT

REQUIREMENT OF OUTLAYS
(Period 15 years)

II. FORESTRY |
(RS . lakhS)

~ S1.No. Item Total cost
1, Shelter~belts - 20,000 ha 300
2., Farm forestry 20

3. Mixed forestry, comprising
raising of grass and leat
fodder, fruit trees and
fuelwood trees - 15,000 ha 150

4, Grassland.Development #

Total:- 470

The outlay for this programme has been
included in the estimate for pasture
cdevelopment in Part I of this Annexure.
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