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REPORT OF AN OD MISSION TO REVIEW
InO/swxisi TECENICAL COOPERAT~ION IN~THE ElhWiALE 

NATURAL RSOURCES SECTOR 

SCOPE AND PRPOS3S OF THIS EPORT 

1. 
This report records the statns of UK Teohnica3 Cooperation (TO) with theGovernment of Ind's (GOI) in the renewable natural resources sector (MMi)following a seoond visit to India in MAy 1978 by a Ministry of Overceas Development(0DM) Natural Resouroes team comprisings-


Professor A H Bunting, CM ,MSo,D Phil, 
 lLDp Pio1, Professor of Overseas
Agricultural Development, University of Reading. 

And from the Ministry of Overseas Development:
 

Mr J Davie, BSc, MRCVS. 
 AnimaI Halth Adviser

Mr M F Watson, BSo,D T A, Agrioultural Adviser.

Dr G D Gwyer, PhD,Dip Ag Eoon, BSc, Natural Resouroes Economics and
 
Management Adviser
 

Mr B 0 Kiernan, Desk Officer, India: 
 South Asia Department. 

And for meetings with the Department of Irrigation:
 

Mr C R Omatohley, No, Institute of Geological Scienoes.
 

Terus of roeferenoe 

2. The term of reference for this mission were: 

*In the renewable natural resources field
 

A. to review the current UK/India technical cooperation projects and any specific proposals already made for new projects, and 

3. to make recommendations for future areas of TO, or projects, In the 
light of,
 

i. India's development needs, and the wish of the 001 and the Indianbodies and establishments potentially concerned to be involved in TO
 
with the UK, and
 

i. 
the capacity of the UK to provide the relevant expertise for snoh
" TC. 



3- Although India has a very large industrial and technological base, an advanced,well establisheO and diverse educational system at all levels, and exports teohnolog3raw mterials, seai-manufactures and flnished goods to many other countries,notably in the Middle Ent, some 70-80% of her people still live and work in
agriculture and contribute up 
to 50% of the oountry's GNP. Almost 48% of thesepeople in agriculture subsist below the OZ's official poverty line (based on anutritional requirement of 2400 calories a person a day, source O1 Sixth Plan). 

4, It was, therefore, an important part of the mission's purpose to encourage
TO requests from the GOI leading to a 
 large and sustained increase in ODM­finenced TC to help the renewable natural resources sector in India. We
wer& encouraged in this by the very extensive provision made 
 for this sector in
 
the 0O's Sixth Plan.
 

5. This review is toan attempt assess where British expertise might best helpthe development of India's renewable resources.natural It is not an attemptto ascertain what the UK might help directly to finance with capital aid funds
in this sector should 
local cost finance be available, though in some cases Britishexpertise might well be deployed with greater effect if the 0DM was in a positionto finance local costs either in further TC activities or to help develop theresults of TC on a larger scale as or,pilot projects eventually, as full
 
soale developments.
 

6. ny, if not most, of the possibilities for future technical cooperationemerge from 0I requests. We regard this in many ways as the best basis forcollaboration; we are most anxious to avoid any impression of wishing to foist
the ideas of outsiders on to reluctant Indian institutions. Nevertheless,
because of our familiarity with the capacities of UK institutions, we have alsofelt able to make our own proposals not only as regards which UK institutions mightbe used to respond to Indian requests but also with regard to problems and issueswhere the use of UX institutions might materially assist India to formulate newdevelopment proposals. In this connection, we are pleased to report that theproduction of a small brochure of UK expertise in the RNH sector (as recommendedin our March 1978 report) is well in hand. We expect it to be available by the
 
end of this year.
 

7. We are fully aware and appreciative of the capacity of India's own specialistsand workers to formulate research and implement developments in the renewablenatural resources field without outside assistance, except perhaps in some highlyspecialised areas. Help in such areas is well represented in the detailed proposalsset out in this report. Because it is, in essence, assistance which selectivelysupplements wide-ranging Indian activity, the proposals do not appear as a coherentintegrated technical cooperation programme; rather the programs of cooperationset out here must be seen against the backoloth of India's own efforts and the overalobjectives of the Government of India in the development of renewable natural resources, rural development and assistance to the poorest groups in the ruralareas. Examples of this kind of cooperation are the projects mentioned later inthe report which deal with foot and mouth disease eradication, rook mechanics,
duck breeding, groundwater exploration and the upgrading of quality control 
laboratories for fertilisers and pesticides. 

8. This is not to say that all UK expertise need be made available in thisrather fragmented form. We believe there is scope for the involvement of UKexpertise where the wider implications of the programes involved are clearly 
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visible and its relevance to assisting a wide spread of rural population easily 
appreciated. We believe that this emerges from the dryland (rain fed) faming 
project at Indore, and from the proposals for fisheries in Orissa and Andhra PMdesh, 
for cattle croos-breeding in Tamil Nadu (and 3 other southern Staten), and for 
sheep breeding in Tamil Nadu. 

9. The Misslon's central theme throughout its discussions with the CO and Indian 
institutions has been to propose that the UK could and would wish to add to India's 
own resources, thereby assisting India to move rather more swiftly towards her 
stated goals than might otherwise be possible. 

Other exuerts who have reentlvy visited India from the U 

10. Since the Mission's first visit in Rovember 1977, the experts listed at 
Appezuixlam visited India. 



Summary of the team's activities in India in May 1978 

11. The visit of the Natural Resources team to India in May 1978 followed anearlier visit in November 1977 (see First Interim Report of a Mission to ReviewTechnical Cooperation in the Renewable Natural Resources Sector, March 1978).
During the first week of the visit the first formal meetings between the OEM
and the Indian Department of Economic Affairs (DEA), covering the whole of the
UK technical cooperation programs, took place.
 

12. Discussions were held during the same week with the Department of Agricultureand Irrigation, the Indian Council for Agricultural Research (ICAR), the IndianAgricultural Research Institute (IARI) the Fertiliser Corporation of India (PCI),People's Action for Development (India) (PADI), Action for Food Production(AFFPRO), The World Bank Resident Mission, and the Ford Foundation. Representativesof the British High Commission (BEC) and the British Council Division (BCD)participated in the formal meetings, and in many of the consequent discussions. 

13. The discussions in Delhi covered a wide range of possible projects fortechnical collaboration and assistance, including proposals in animal husbandryand animal health, coastal fisheries, groundwater exploration and water balancestudies, agricultural extension and research, quality control of fertilisers,seeds and pesticides. Some of these represent an extension of present projects
into new areas; others would be new fields of cooperation. Where details of
new propooaos have been provided by GOI they are given in the appendices to
this report. 

14. In the second week some members visited drought-prone and dryland farmingareas in the States of Maharashtra and Madhya Pradesh to review existing projects
and to assess the scope for further UK cooperation. During the course of this
field tour, they discussed possible UK assistance in the planning and management
of catchments with Dr Joshi, Vice-Chancellor of Pune University and Mr Salunke,
Manager of the Gram Gaurat Pratisthn Trust Fund, and reviewed 
 the progress ofthe Indo-Ul Dryland Farming project at Indore with project staff. In Maharashtrathey visited villages where the Bharatiya Agro-Industries Foundation (BAIF) havepromoted the use of cross breeding in dairy cattle as a means for advancing rural
development. 

15. In this report, the first main section reviews existing projects togetherwith possible new ones which the 001 has already requested or suggested. Itassesses the progress of the former, and the UK capacity to undertake the latter.In nearly all instances the UK is able to respond positively to the proposals of
GO'. 

16. The second main section details areas of possible future collaboration, wherethe team feel that the UK could cooperate in both research and development activitieswhich the 0OI wishes to pursue. The third and final section reviews managementtopics which are important for the development of the programme. 
17. This report is concerned solely with the renewable natural resources field.Other areas of technical cooperation such as education, health, urban planning,catering and hotel management, which also discussed inwere Delhi, are not 
covered here.
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W=VZv O E==TTDG AID PROPOSO CO0PERATIVE iOJECTS 

18. Tbe sequence of topics whioh follows lists the main areas of Indo/3ritish
cooperation in the natural resouroes field; in each section, the existing projects 
are reviewed first, followed by the now proposals which are related to them. 

Environmental issues and development of renewable natural resources 

19. In its Sixth Plan, the GOI intende to inorease the productivity of the nation's 
resources of land, olimate and water, particularly in ways which seem most likely
to advance the condition of the urban as well as the rural poor. The moat substantial 
areas for British participation in this field at this stage appear to be in advancing
the combined management of land and water in oatohments, and in helping to develop
the production of animals by mall producers and the use of the resources of the 

a and of estuarine and coastal environments. 

Indore 

20. We reviewed, informally, ICAR's dryland farming project at the College of 
Agriculture of the JMCYV University at Indore, Madhya Pradesh, in which the UK 
has participated for four years. Appendix 2 contains our analysis of project 
progress and suggestions for a future work programs. Eer we present a sumary 
of those recomendations. 

21. We suggest the following elements for consideration by ICAR and the University
in the plans for the remainder of the present phase and for the next phase. They 
are intended to translate the general objeotives of the project into a series of 
specifio tasks, and to provide base. for -titure operational research and development 
elsewhere: 

a. a comprehensive review of the information and experiences accumulated 
by the project, parts of which are already embodied in a substantial series 
of papers and reports. 

b. a comparison of the present pattern of land use within the project with 
that in similar areas near Indore which are not in the project, to assess how 
far the developments in it reflect general chenges in the district, and how 
far they can properly be attributed to the project itself. OD1 would be 
pleased to make available for this purpose the services of the UK economist 
presently at Indore, beyond the end of March 1979. 

a. the knowledge and understanding of the physical aspects of the project 
area should be expanded in order to provide a stronger base for applying the 
methods and results of the project to other areas by:­

i. fuller use of air photographs and satellite pictures to obtain 
details of terrain, land subdivisions and farm practice, and of 
seasonal and annual changes; 

. further analysis of the quantities, distributions, probabilities, 
and trends of rainfall in the area. 

iii. 	 obtaining more quantitative information about soil at ributes in 
the projeot area affecting the movement of water Into, through, and 
out of the profiles, and the quantities of available water that can 
be stored in them; 



iv. 	 estimating potential and actual rates of evaporation from crops 
and soil surfaoes, throughout the year based on measurements of 
radiation, temperature, humidity and air movement; 

v. further quantitative measurements of runoff of water and soil, 
including effects of topography, soil management and plant cover, as 
wel as of the soil and water conservation activities of the project 
in relation to sources and rates of recharge of water to the deeper water 
tables whose positions are measured by well gging; 

vi. 	 the development (from the submodels which would emerge from the 
foregiWou of a numerical hydrological model of the catobment, leading 
to a fuller understanding of the agroolimatology and potential and actual 
productivity of the area. 

d. treat a subcatohment of perhaps 60 hectares within the area as an 
investigational unit in which some of the more detailed work outlined above 
can be done and in which possible improved practices can be tested, in 
cooperation with the farmers, before they are more widely disseminated; 

a. develop a training course at JEKVV, leadin to an M~o degree, for 
practitioners (rather than aspiring research workers) in land and water 
management. The National College of Agricultural Engineering at Silsoe, at 
which Professor Hudson is based, could collaborate in setting up this course. 
The project area could serve an a field laboratory for practical training 
and project work for the students on this course who could, under appropriate 
supervision, carry out a good deal of the work suggested in the preceding 
paragraphs. For that work, and for the course we suggest, both books and 
equipment will be needed, which ODM would be pleased to supply, when an 
acceptable currioulum and entry standards and the numbers of students had been 
determined. If required, 0DM would also provide lecturers for these courses. 

f. arrange for sabbatical and training visits in appropriate cases for 
staff members of the project and persona concerned with the MSc course. 
These visits may well be to institutions in the UK; but other countries 
(Botswana has been suggested) should also be considered, including India 
herself. It has hitherto been far from easy to arrange for Indian project 
staff members to visit relevant contres in their own country. 

22. The foregoing, proposals serve as a reminder of the difficulties of management 
which have absorbod so large a proportion of the time and energies of both Indian 
and UK members of the project staff hitherto. Some of these relate to difficulties 
in the importation into Ind' of equipment and materials; we can only hope that 
the changes in import arrangements foreshadowed in our dicaussions at the DEA on 
Nay 19 wil lessen them. Others stem from problems of cash flow arising from 
the financial rules and the procedures of the State Government and the University 
which can affect the control and disbursement of project funds. We ,%nderstand 
that these may be difficult to lessen, but we believe that it will be far from 
easy to achieve the objectives of the next phase, or to use UK support effectively 
in it, unless they are lessened. 

23. We hope also that in the next phase the responsibilities of the university 
for the leadership of the project will be more fully acknowledged in practice. 
We are aware that our visit (like many others before and since) was to Indore only, 
that we spent mach of our time with the UK staff and that, though we met the Dean 
and other officers of the College of Agriculture there and enjoyed useful discussions 
with them, we were not able to visit Jabalpurs we shall hope to make amends during 
our next visit. 
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Possible additional vorleots on the management of 
land and water 

24. Indoe "presents one type only of rainfed fazming environment in ndita. 
Though many of the general principles of land and water mugement can be applied 
to all rainfed regions, the practical form of any management system depends
intimately on climate and weather, terrain and soil type. It consequently sea 
valuable to us to cooperate in operational research for development of land and 
water resources in regions which oontrast instructively with Indore. 

25. For this reason we visited Pune and traversed the countryside towards 
Abmednega and to the south of the Ahbmdnagar-Pune road with Dr A B Joshi, Vice-
Chancellor of the Mahatma Phule Agricultural University at Balmuri, and his 
colleague the Professor of Agricultural Engineering of the University. The region
is classified as drought prone, and is certainly dry (around 250mm of anmal 
rainfall); the terrain is much more broken and the soils appear very different 
ftom those at Indore, and future development must depend more strongly than at 
Indore on supplementary irrigation. We therefore arranged for Mr Shar on from 
Indore and Dr Abernethy from ERS (UK) to make a preliminary visit during August 
to this end. They have reported on the possibility of a joint research and 
development effort within a catchment of 10,000 to 20,000 acres containing a small 
tank project that is about to be implemented, so that a before and after analysis 
an be carried out with respect to land and water use, employment, farm incomes 

and distributional consequences. There is also the possibility of collaboration 
with the Gram Gaurat Pratisthan Trust Fund which promotes small scale irrigation
and other work for rural developmeqt in the region, with which might be linked the 
proposals made by HES for the improvement of minor irrigation in Maharashtra in 
1975, but which were never taken further. 

A British land and Water management team 

26. We hope that other areas in which Britain can cooperate in soil and water 
management projects, in oontrasting ecological regions of India, will be identified 
during the coming months. In each case, the leading role will be taken by an 
Indian institution and, as experience increases, so the need for senior UK staff 
to be involved full-time In any one project will become less. The UK's relatively
limited human resources for this sort of work are in considerable demand, and it 
would be difficult to provide a separate team to serve each project; nor do we 
think it is necessary. We therefore propose for the GOI's consideration that the 
UK should work towards a multidisciplinary team of up to, say, six members; the 
disciplines of the individual memuero would be for discussion and agreement with 
the GOI in relation to the needs of the future programme. 

27. Not all members of this team need to be permanently stationed in India, bat 
those who are should be based at one or more project sites. All should sharip 
responsibility for services to all existing cooperative projects on soil and 
water management and help to identify new ones. The groundwater group, at present
in the Betwa valley, should also be linked with this team. Questions of management,
authority and responsibility would of course have to be resolved, but we believe 
that the GOI and the UK, working together, could identify cooperating institutions 
where these questions would be easier, rather than more difficult, to resolve. 

28. The work of such a group could of course be supplemented as necessary 
by specialist visits from the UK, the supply of UK equipment; and visits of Indian 
personnel to the UK and third countries. 

7 



BDe. river basin and other groundwate' pro.iects 

29. Groundwater exploration in the Betwe river basin is intended to examine 
aquifers in the hard rock of the region, to measure their yield and recharge 
attributes, and to recomend safe rates of withdrawal. A sumary of progess 
to date in given at Appendix 3. The project is running well; drilling has begun 
and the British and Indian teams are working well together. The GOI wishes the 
project to oontinue, though further details are awaited from the Central Groundwater 
Board (CGWB), and we agreed in principle, subject to the examination of these 
further proposals, that the UK should continue to participate. 

30. The COI also proposed that ODM should participate in a second project in a 
hard rock area, at the Penganga River Basin, Maharashtra, and in a third project, 
in gravels and sediments, where the groundwater is often at shallower depths and 
hence can more easily be used by individual small-scale producers or associations 
of producers, in this case at Bst Doab in the Indus Basin, Punjab. Details of 
these two nev projects are at Appendices 4 and 5. Here, again, we agreed in 
principle to UK participation, and a preliminary review of these proposals was 
made by the Betwa project's UK team leader when he visited both areas in August: 
his reports are being forwarded to the GOI. 

Rbok Mechanics and related topics 

31. The physical character of rook and the large scale stability of geological 
structures are of fundamental importance to the design and stability of large 
civil engineering projects such as dams and hydroelectric projects which are 
either founded upon rock or depend on tunnels and underground powerhouses 
excavated in it. The large scale behaviour of geological structures is particularly 
important in the Himalayas and their foothills, which tend to be unstable because 
the InAian subcontinental tectonic plate is moving northwards relative to Asia 
and under the Himalayas possibly at more than 1 centimetre per year. The subject 
of rook mechanics is therefore of the greatest importance in many aspects of 
development in civil engineering, power and irrigation in India. 

32. The rook mechanics project in which ODM has been collaborating over the past 
18 months (up to June 1978) was principally concerned with practical training 
of some Indian engineers and geologists in the form of lectures, practical classes 
in the laboratory and field, and a limited amount of site investigation at Himlayan 
and other hydroelectric projects. The aim has been to form a nucleus of Idan 
expertise and to provide equipment (both field and laboratory) for the Central 
Soils and Materials Research Station (CSMRS), Delhi, which comes under the Central 
Water Comission (CWC) of the Department of Irrigation. Members of CWC Design 
Directorates, State electricity boards, project teams and geologists from the 
Geological Survey of India (GSI) also participated. The project time-scale and 
the actual progress made severely limited the achievements of those involved. 
Nevertheless, a start has been made and the COI wishes to develop further this 
sector and made a number of related firm proposals, each to be based at CSMES. 
Details are given in appendices 6 (Advanced Academic and Researoh Training in the 
fields of geomechanios and construction materials), 7 (Research and testing 
facilities for rook fill), 8 (Unit for Himalayan geoteohnical investigation 
and research), 9 (Soil dynamics laboratory), 10 (Development of sprayed concrete 
techniques), 11 (Research on creep of mass concrete), 12 (Behaviour of concrete 
under high triaxial stresses), 13 (Water pollution in reservoirs) and 14 (Research 
and testing facilities for marine soils). 
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33. Our response to this was that the UK agreed completely on the importance ofgeoteohical investigation and rock mechanics in the development of hydroelectricpower In the Himalayas. A start had been made in our first joint project towardssetting up a geotechnioal oentre but the very necessary integration of specialistsfrom the GSI, the CWC and the CSMZS had been small. In addition a greater involve­ment in site problems, practical participation in projects and the involvement ofproject engineers were needed. 
34. The new project proposals were important in themselves but they were essentiallythe transfer of wholly research orientated expertise to the CSMRS only. The MCwould strongly reocomend that they be carried out as multi-disciplinary projectsinvolving at least the CWC, the GSI and the CSMRS. In particular we saw a needfor a clep- definition of a combined project through a Memorandu of Understandingand for a Review Co-iattee to vet progress. 
35. While the scale of Himalayan geotechnical problems was possibly unique, theproblems of collaboration between engineers and geologists also occurred in the UK.After many years of effort the UK were beginning to make progressusing a multi-dieciplinary approach and felt that they could make 

on large projects 
a contributionin nia. 

36. We invited the GO11s response to this view and also proposed two additionalprojeots which had been discussed informally with the various agencies: 
a. a trial tunnel experiment at Nathpa Jakhri project in Himaohal Pradesh.If the CUC and H P State authority wished to put this forward the UK wouldbe glad to cooperate. 
b. a training programe and provision of equipment for the CSZ in engineeringgeology and rook mechanics, at a Himalayan site to be chosen after furtherconsultation with the 081. 

37. The DEA's response was that, after discussion between Mr Cratohley and therelevant agencies, revised proposals should be formulated and put to the DEA.The central agency for this work would be the COW.Mr Cratobley's proposals havebeen forwarded to the GO; his conclusions and reomendations only are given at

Appendix 15.
 

EydrauliosandhdroloM 
38. The Department of Irrigation proposed a series of projects, based on theCentral Water and Power Research Station, Pune, (CWPES). There has been someconfusion about che exact number of projects, and their details, being proposedfor cooperation, but we arranged for a visit to CWPRS, initially by two seniorofficers of the UK's ERS in August, to discuss these details. We expect to havea clear picture of what is proposed shortly, when we have their report. All theproposals mentioned to us are listed at Appendix 16: individual project details,where they were made known to us, are at Appendices 17 to 24. 
39. Three additional possible proposals from CWPRS were mentioned in discussion: 

a. the biological control of submerged weeds in which the Weed ResearchOrsanisation, Kidlington, (WRO) will be able to assist, and the CommonwealthInstitute of Biological Control may also be able to help. 
b. pumping out saline aquifers in North India and filling them with freshwater from the canal system. 
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c. the recharge of groundwater by leakage from irrigation canals, a topic 
which needs teohnical investigation as a basis for policy decisions about the 
lining of canals. 

40. We shall be able to take all three of these suggestions further when we 
have the GOI's firm proposals, which we now await. We propose to include an 
irrigation engineer in the team for our next visit to India to carry these, and 
other ideas forward. 

Water Resources Enaineering 

41. A very interesting proposal was tabled by the CWC (see details at Appendix 
25) for UK collaboration with Indian irrigation engineers in the development of 
irrigation projects and scientific management and allocation of water resources, 
by system analysis methods. In short, to assist in developing the "systems" 
capability within the CWC. 

42. The UK has this expertise and will be pleased to cooperate in its application 
in India. Since our return, we have been in touch with certain Water Authorities 
in Britain and we shall very shortly propose a follow-up visit to Inda by experts 
from one Authority to discuss their proposal in more detail with the CWC and the 
Department of Irrigation. 

Plants (Genetic resources and breeding)
 

Genetic reeources -repository for the National Bureau of Plant Genetic Resources 

3 ICAR is responsible, through the Indian Bureau of Plant Genetic Resources
 
TIPGR), for subbt-ential collections of indigenous and introduced varieties and
 

populations of economic plants and their wild relatives; and it is continually
 
adding to these important resources for future plant breeding and crop improvement
 
by exploration and collections in the many diverse environments and traditional
 
agricultural systems from the Himalayas to Kerala. At the present time, as new
 
and more productive crop varieties and farming systems sweep away the old, it is
 
particularly important to conserve the ancient diversity of Indian cultivated
 
plants, among which resistances to pests and diseases, special adaptations to
 
environment, and special qualities in use are likely to be retained. 

44. The Indian collections number some hundreds of thousands of accessions.
 
To prevent loss of viability, and the genetic changes that go with it, it is
 
necessary either to grow the materials from time to time, which leads to expense,
 
loss and error, or to conserve them in cold dry conditions - -200C and 20% humidity
 
or less, in which viability may remain unimpaired for decades, and in cereals
 
for probably 100 years or more.
 

45. During our visit we were asked by the Director General of ICAR and then 
by DEL whether Britain would help to constrict a store of this sort for the 
Indian collections (a germ plasm repository). This was a firm request, which 
we readily accepted, work has begun at Reading and in Delhi on specifying the 
dimensions of the storage required, the refigeration, cooling and standby generating
 
equipment necessary, and the design characteristics. We have also begun to
 
review the availability of the necessary equipment from Indian as well as British
 
manufacturers. A specialist environmental control engineer is to visit India
 
shortly to work these preliminaries into a detailed proposal. No useful cost
 
estimate is possible at present.
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46. ICAR intends the dedication of the new facility, which is to be built facingthe library of the Indian Agricultural Research Institute, New Delhi, to be thecentre piece of its 50th birthday celebrations in August or September 1979. 

Plants Health) 

Kerala wilt of coconuts 

47. The Central Plantation Crops Research Institute (CPCRI), Kerala requirescooperation in work on a wilt disease of coconuts which is estimated to causecrop losses worth 300-400 million rupees annually. The small farmer is particularlyvulnerable. Once his trees are infected yields quickly decline, and in a few year,he is left with no surplus nuts to sell. The cause of the disease is unknown. 

48. We arranged for Dr R H Kenton, of Rothametead REperimental Station, tovisit Kerala in June to determine whether the UK can usefully provide support toresearch into the cause and control of the disease. He found the present researcheffort to be strong and broadly based, but has recommended that the 0DM providesspecialist support, through short-term consultncy visits, to individual aspectsof research, including myoology, virology and nemtolog, and training in electronmicroscopy. CPCRI have not considered the possibility of a viroid being involved
in the disease and Rothamsted could assist in the development of the research
 programme. Dr Kenten's report was sent to India in August. This subject was
further discussed by Dr L Fowden of Rothamsted when he visited in Septemben We

&wait his report.
 

Livestook,(Genetic resources and breedn.) 

Cattle
 

49. At H in Tamil Nadu the Indian D7airy Corporation (IDC) and the Tamil NaduDairy Development Corporation, (TNDDC), with the support of GOI, wish to establish a facility which, eventually, will cover the four southern states of India, forfreezing, in liquid nitrogen, the semen of progeny-tested bulls of exotic breedsraised in India, for the crossbreeding component of Operation Flood (an India-widecooperative programme for milk production by small-scale producers). Postgraduate
training at the Madras Veterinary College of the Tamil Nadu Agricultural University
will be assoo-'ated with the project. 0DM assistance has been formally requested,and 0DM has appraised the project (which is based on recommendations by 0DMocnsultants in 1973) and offered proposals in February which the Tamil Nadu
Government has since accepted. 
 When the IDC has completed its consideration ofthese proposals we expect OI to make a formal request for the project to go ahead. 

50. The Bharatiya Airo-Industries Foundation (BAIF) flear Pane is promotingthe artifioal insemination of Indian cows, belonging to small-scale farmers andlandless owners, with the of progenysemen tested bulls imported from the UKMilk Marketing Board. Neither the productivity nor the economic advantage ofthe crossbred cows, (which have to be fed and not merely left to scavenge liketheir mothers) has yet been reliably determined, but the crosebreds command pricesso substantial (4-5000 rupees was quoted for an animl with calf at foot) thatthere is an enthusiastic demand for the semen (of named bulls) from producers whocan produce or obtain (as sugar factory residues) supplementary feed. One farmerwith no more than 0.5 hectare of land is using part of it to raise fodder fororosebreds, and we met a harijan with no land at all who had sold a half-grown
animl for 800 rupees. 
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51. BAIF has made tentative proposals for a project which envisages the supply 
of 1 million doses of semen from the Milk Marketing Board for field application 
over a five year period, together with the supply of artificial insemination 
equipment and training of BAIF staff in the UK. The proposals are reviewed in 
Appendix 26. It is BAIF policy to use semen from progeny tested bulls and this 
is at present only available from sources outside India. They have started a progen" 
testing progae with bulls bred on their own bull-mother farms but they will 
not be able to complete the testing programme on the first batch of bulls until 
1981-82. The semen requested in the project will be used to cover the period 
until semen from their own progeny tested bulls will be available. BAIF have been 
asked to forward their proposals to GOI for formal presentation to 0DM. 

Duck Breeding 

52. ODM has, for some time, been supporting the projected Central Duck Breeding 
Farm associated with the Central Training Institute for Poultry Production and 
Management at Hessarghatta, near Bangalore. The breed of ducks proposed (Dbki 
Campbell) is a high egg producer and the intention is to produce stock suited to 
Indian conditions which can then be supplied to State farms and to individual 
producers. The end-objective is to provide an additional source of income through 
the sale of meat, but principally through the sale of eggs for which there is 
said to be an unlimited market in the Eastern States of India. Buildings have 
been designed by an ODM consultant arA are now being constructed by the Public 
Works Department of Karnataka State. The first batches of Khaki Campbell ducklings 
will probably be sent to India early next year. 

53. An extension of this project to five regional centres is now proposed, (see 
outline details at Appendix 27), and was further discussed recently when Dr Biswas, 
the GOI's Poultry Commissione; visited ODM: lie will forward full details through 
the GOI shortly. The proposals will include the supply of equipment and ducklings, 
training for project staff in the UK, and training in duck diseases for three 
veterinarians. 

54. Aflatoxin contamination of the food of the ducklings may be the likely reason 
for the failure of importations of improved ducklings elsewhere in India: The TPI 
of ODM is engaged in a programme of assistance in setting up an aflatoxin screening 
unit in the Nutrition Laboratory of the Central Training Institute. 

Sheep in Tamil Nadu 

55. Proposals by the State Government for increasing the production of meat from 
the superior local meat breeds of sheep in Tamil Nadu were reviewed briefly by an 
OM consultant, Dr H WWilliams, who visited India in April. Dr Williams advises 
that several aspects of those proposals could be supported by ODM. These include 
abattoirs and the processing of by-products including skins (TPI), training in 
both India and the UK, the provision of breeding stock and the establishment of 
multiplication units, the investigation of nutritional problems and the provision 
of equipment for handling migratory flocks at village level. GOI have been 
advised that ODM would be pleased to be associated with a project of this nature, 
and we await a formal request. 

Angora rabbits in the Himalyas 

56. Tentative proposals for assistance in establishing Angora rabbit breeding 
farms to provide wool for rural craft industries in the Himlyas were discussed 
and ODM'u interest was expressed: we await details from the GOI. 
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Livestock (Health) 

Foot and Mouth Disease (FMD) 

57. The Indian Dairy Corporation (IDC) and the Wellcome Foundation have agreed 
on the terms of a contract for the construction of a vaccine plant to produce 
25 million doses of quadrivalent vaccine annually in which 0DM has agreed to cooperate
with the GOI. We now await a formal request from the GOI. There are, however, 
a number of related projects which await G0I decisions ,nd which are considered by 0DM 
to be integral and essential components of the OI'a plans for the control of FMD in India. 

58. A pilot vaccination project is one of these, designed to give the Indian 
authorities experience in the logistical and operational problems associated with 
an FM control programme. It will also give the Indian Virus Research Institute 
(IVaI) the Animal Virus Research Institute at Pfrbright (AVRI) and the Wellcome 
Foundation an opportunity to screen Indian virus strains and select those strains 
which are most suitable for vaccine production in India. Vaccine trials will be 
conducted both in UK laboratories and in the field. We still await positive
proposals from GOI who have assured us that this proposal will be implemented when 
final agreement has been reached over the vaccine plant. We should like to see 
the requests for the vaccine plant and the pilot project come forward together. 

59. In all our meetings with GOI officials we have stressed the 0DM view that 
it is essential to establish a Central High Security Laboratory in India, in 
which epitlemiological studies of strains of FMD virus, and the control of FMP 
vaccines, could be carried out. Such a laboratory is of the greatest importance 
for the efficient operation of the several existing and proposed P1 vaccine 
plants throughout India. 

60. We were informed that this matter was still under discussion in GOI and that 
their final proposals would, in due course, be forwarded to 0DM. The GOI is 
aware that 0DM is willing to support this project financially, and, should the 
G0I wishalso link it with another proposal, which has been examined by an FAO 
Consultant from AVRI, Pirbright, for a larger laboratory complex in which other 
'exotic' viruses could be studied. This laboratory's diagnostic facilities would 
also be available to other countries in the South Asian region. We await the 
OI's decision. 

Tick-borne diseases 

61. The control of tick-borne diseases will be an essential element of the 
husbandry of crossbred cattles. The Centre for Tropical Veterinary Medicine 
(CTVM) at Edinburgh has particular experience in tick-borne diseases and their 
control, and we hope to develop a collaborative progranme of research between 
the CTVM and Indian Institutiuns, particularly the IVRI at Izatnagar. Arrangements 
have been made for Dr J K E Wilde, an expert in Theileriasis, to visit India later 
this year. 

Diagnostic laboratories for the IDC 

62. FAO have been consulted by IDC on establishing a number of Regional 
Veterinary Investigation Laboratories. We understand that the FA proposals,
which were produced by British Consultants, including the Veterinary Economics 
and Epidemiology Unit at Reading, are likely to be presented to 0DM for technical 
cooperation funding. 
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Actioultzral and other bilooical produetion systems 

Tea research 

63. Tooklai Experimental Station, (TES) whose origins in Calcutta go back to 1900,
 
was established in its present location by the Tea Research Association (TEA) of
 
India in 1911. A Cooperative Research scheme under the CSIR and the TRA took over
 
its supervision as from January 1964, about half its expenses are 
met by members 
of the tea estates, and the balance is shared equally by the CSIR and the Tea Board. 
Five sub-stations cover the range of agro-olimatic conditions of the north-east 
tea growing areas. The station has ten research departments and an advisory service 
which acts as a link with the tea industry and provides a consultancy service for 
estates. The Tea Board of India, under the CSIR, has recently provided a capital
grant for the establishment of laboratory facilities at Kurssong to serve the 
special needs of Darjeeling tea district in North Bengal. 0DM has maintained contact 
with Tocklai for a number of years, through-ocomional visits of experts from the 
UK. 

64. More recently, the GOI decided to aim at doubling Indian tea production by
the turn of the century and, in November 1977, requested the services of a UK
 
consultant to explore the possibilities of UK technical coolaboration in this
 
industry. As a result, an ODM tea consultant, Mr Hainsworth, visited N E India
 
in February/Marh 1978, with the following tetns of reference:
 

a. assess the potential for UK involvement in the TRA's development and 
extension programme,
 

b. consider a follow-up by a specialist team to plan a detailed
 
collaborative programme,
 

c. assess the feasibility of UK supply of scientific equipment already 
requested by the Tea Research Centre at Darjeeling. 

65. The Hainsworth report is comprehensive and makes a very wide range of initial 
recommendations and proposals for cooperative action. These include improving the 
wage earning capacity of tea estate labourers; strengthening the extension services 
and technology transfer systems establishing a demonstration centre; studies of tea 
plant biology, hunger signs and nutrient imbalance; developing a water management
technologyl establishing germ plasm source collections; developing methods of
 
forecasting peat and disease incidence, and their controls developing tea processing
and improving quality control;initiating retrieval and data processing systems.
Although 0DM accepts the report in general terms, it represents very much an overview 
of the situation and requires a good deal of further detailed investigation and 
discussion with the GOI, and specific appraisal of many of its segments. 

66. We are anxious that the report should be seen and considered by the GOI, in 
order that they may indicate those portions of the report to which they would wish to 
give priority. Initially, and while the wider discussion will be taking place,
0DM recommends immediate action in the following areas. 

a. establish collaborative research programmes between Tocklai and TPI 
in the priority field of control of quality in Assam and Darjeeling tea;
and between Tocklai and the Unit of Tree Biology of the Institute of 
Tereetrial Ecology on procedures for making early selections within seedling
populations to accelerate the breeding cycle and the selection and bulking
of high yielding material (under the arrangements in paragraph 119). 
b. a review by HRS of the problem of a rising groundwater table 
in Assam tea areas, with proposals for investigation and remedial
 
measures.
 
c. a visit by a crop physiologist to review the causes of declining
 
soil fertility and the related needs for research.
 

34.
 



Plantation crops
 

67. The Department of Comzeroe and Industry asked whether we could offer cooperationin the further development of production of coffee, rubber and cardamom. Experienceof the crops is available in the UKt from the Commonwealth Development Corporationin the commercial production of coffee and rubber, and in TPI for cardamom. Weawait O1's firm proposals. 

Forestry 

68. Two proposals were made for forestry education at the Indian ForestryCollege, Debra Dun, see Appendix 28, and for forestry research and educationat agricultural universities Himachalin Pradesh and Tamil Nadu and at Eebbal,Bagalore, see Appendix 29. Each requested collaboration with the sameinstitutions in UK (Aberdeen, Bangor, Edinburgh and Oxford). 
four 

69. The 00 wishes to revive, reorient and modernise research, education andtraining in forestry, which we fully support. felt,We however, tha it would beuseful to GOI as well as to if0DM the proposals relating to forestry reviewedwereagainst a background of policy objectives, and plans to achieve them,our Indin colleagues agreed to do, along with 	
and this 

other training proposals in thissector. Professor J D Matthews of Aberdeen University is to visit India early in1979 to help in the process, and to advise ODM on the contributions which the fouruniversity departments, the Commonwealth Forestry Institute and the Unit of Tree
Biology of the Natural 
Environment Research Council at Penicuik, will be able to

make.
 

70. Previously in December 1977, at the request of the GOI, fr Plumptre of theCommonwealth Forestry Institute at Oxford, visited Kerala Forestry Institute andDebra Dun and has submitted suggestions and recommendations on -

i. eliminating wastes in wood harvesting and processing, 

ii. 	 ways in which forestry can contribute further to wood fuel supplies
through thinning and pruning operations, and improved stove design; 

iii. improved seasoning and preservation techniques; 

iv. improvements in the plywood, match, and constructive uses of wood; 

v. research priorities in testing new species, low cost housing, wood
preservation; 

vi. staff development and training, including visits by senior staff to 
UK institutions.
 

His report was sent to the 01 in July and 
we await their response to it. 

Wood-cement boards 
71. Boards made chipsof wood or woodwool and cement are more resitant to waterthan wood particle boards bonded with (oil-based) synthetic resins.proposed, at Appendix 30, a study leading to 	

00 has 
a unit to manufacture such boardsas components for low-cost housing; we have discuesed this proposal with the TP.av4 the BRE, who have expertise in ths subject, and we suggest to the GOI thatthe next stage should be a feasibility study visit by TPI. 
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Temperate horticulture and medicinal plants 

72. The uplands and mountain valleys of the Himalyan states of India contain many 
environments suitable for the production of temperate fruits, vegetables and flowers 
for which there are growing markets in India and neighbouring countries, and 
perhaps in Europe and the Middle East; and a number of entrepreneurs have already 
entered the field. Except perhaps for graded uniform export products of the 
highest quality, enterprises of this type are very suitable for small-scale labour­
intensive growers. The GOI accordingly wishes to develop horticultural industries 
in these regions and has included in the Sixth Plan and requested UK cooperation 
in setting up a central Temperate Horticultural Experiment Station in the north 
western part of the HImalyan repion at 6000 to 7000 feet above sea level, (see 
Appendix 31). We warmly support this intention, and wish to explore it further with 
the GO. We understood that GOI is still developing its own ideas, but we confirmed 
ODM's readiness to participate at the apporpriate time and we now wait the GOI's 
eventual proposals. 

73. The document at Appendix 31 specifically mentions East Malling Research 
Station, but there are other British institutions which could also usefully 
participate - the National Vegetable Research Station at Wellesbourne, the 
Scottish Horticultural Research Institute at Invergowrie, Dundee, and Long Ashton 
Research Station near Bristol, and the TPI, since marketing, processing and other 
post-harvest activities are at least as important as production in perishable 
hortiou.I tural crops. 

74. At a later stage, we believe that it would be valuable to consider also the 
production of edible fungi, including (in addition to the cultivated mushroom)
Boletus edulis and other edible Boleti, and Tuber ap (the truffles), which are 
labour-intensive in production or collection and command very substantial prices 
in Europe. 

75. The proposal also refers to medicinal plants, but no more than that. When we 
have the OI's more detailed proposals, we will consult the Wellcome Foundation 
and Reckitt & Colman (Norwich) along with TPI. 

Fddders and pastures 

76. The GOI wishes to develop the production of fodder and pasture, and visits 
by Dr E K Woodford (formerly Director of the UK Grassland Research Institute, 
(GRI)) and Mr R W Smith (Natural Resources Research Adviser, 0DM) earlier this 
year have indicated a number of areas in which UK could usefully support the 
work proposed for the Indian Grassland and Fodder Research Institute (IGFRI). 
They include. 

a. the utilization of crop residues, particularly wheat and rice staw, 
as animal feeds for scavenging animals as well as in mixed farming systems 

b. the improvement of artificial pastures, based on temperate genera and 
species, at the Kashmir substation of the IGFRI and in the upland areas of 
Kerala 

c. studies on the cycling of nutrients between animals and pastures.
 

d. the microbiological capture of nitrogen by forage legumes (symbiosis 

with Rh i) and grasses (associations with S and perhaps other 
organisms) and effects on the stock and cycling of nitrogen in fodder and 
pasture systems 
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e. the potential technical and economic usefulness of leys in arable rotations 
f. the breeding of pasture and forage grasses (with particular referenoe to
apomiotio species) and legumes. 

77. The GRI would be the appropriate UK partner for projects a to 9 and the WlshPlant reeading Station (WPBS), Aberystwith, for projeot f. 
78. Dr Patil, director of IMF7Z, has been invited to visit UK In October, andthe directors of the GRI and the WPBS will then pay reciprocal visits to India to
 prepare detailed proposals for further collaboration.
 

79. ODK has already indicated readiness to cooperate in specific pasture andforage problems which may arise in the course of UK participation in livestock
projects in India, eg Hosur and BAIF (paragraphs 49 - 51).
 

Fisheries 

80. Until recently, 0DM had not been involved in the fisheries sector in Inai,
but in September 1976, following a OI request, 
 Dr D N F Hall and Mr J Disney
visited most of the coastal States, and their report identified twelve fisheries
development projects which were considered to bo potentially viable; the marine
artisanal fishery would receive moot benefit from these projects; most attention
 was paid to the States of Andhra Pradesh and Oriasa. 

81. Subsequently, full feasibility studies were carried out by ODM on threeprojects in Andhra Pradesh and one in Oriesa, in April 1978. The projects studied
dealt with harbour development and the provision of roads at Khrishnapatnam, the
provision of equipment to the Andhra Pradesh Fisheries Corporation, fish marketing
in Andhra Pradesh, and the development of a new marine fishery at Astarang inOrissa. The OD team's report is currently being considered by 00 and we awaitt he i r formal response. A number of matters will need careful jointconsideration, not least the preparation of a detailed memorandum of understanding
to cover the implementation of these projects. 

82. Although we have concentrated mainly on marine fisheries, the original
mission did note the importance of fisheries in the partly tidal Lake 
Chilka inOrissa. This has been under study for some time by HRS since one of the mostimportant factors affecting fish catches is the variation in water levels and
salinity in the lake, which in turn is determined by the discharge of fresh water
into the lake (which varies according to rainfall in the Mahanadi catohment), and
the tidal flows of sea water into the lake (which varies according to the position,
width and length of the unstable channel which outs through the seasonally changing
sand banks which saparate the lake from the sea). 
83. In these circumstances, progress requires a classical mathematical model ofthe salt-mixing processes in the lake, based on appropriate field data. HRShas been waiting for several months for a proposal from OI for a joint studywith the CWPRS, including an important training element. We believe that thismay now be linked with the CWPRS project proposed at Appendix 22 (Mathematical
modelling of rivers and estuaries). 

A icultural extension 

84. The Ministry of Agriculture has been discussing the reorganization of itsagricultural extension system with the World Bank for some time. They now proposeto change to the 'train and visit' system of Daniel Benor, which the Bank supports, 
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and they require a package of 'information media' for 17 states, working throughdistricts to extension workers in the villages. This is a formidable requirement,
since it is not only large (being directed towards many scores of millions ofproducers), but also extremely diverse (a multitude of combinations of environments,
crops and farm and rural life systems). The technical equipment proposed comprisesaudio-visual aids of many sorts, including film projectors and printing equipment.An BRD consultant has visited India and the GOI indicated to us that when he hasreported, they will put proposals to 0DM for collaboration between the three
 
Indian extension institutes and Reading and MN 
in the UK. (Mr G K V Rao,Secretary Agriculture, visited Reading on 27 May and met staff of the AgriculturalExtension and Rural Development Centre, which stands ready to help when asked to

do so.)
 

Power 

85. At this stage we are concerned with two aspects only of power - trees and
forests as sources of energy (see paragraphs 68 and 69), and the power needs of
rural life systems, particularly in agricultural production.
 

Agrioultural enineer.in 
86. Mr R DBell, of the National Institute of Agricultural Magineering (NIAB)visited India in June 1978 to explore possible cooperation in the field of
agricultural engineering. 

87. At the Central Institute of Agricultural Engineering (CIE), Bhopal, heconcluded that substantial support could be provided by NIAE (and where necessaryother institutions, through NIAE) in specialist fields such as ergonomics, workstudy systems analysis, instrumentation, cultivation theory and materials soience,
In relation to CIAR's programnes in the design, testing and development of animal
drawn tools. His report was sent to the G0 in August and we await their response
to his iroposals. 

88. At the Budui Tractor Training and Testing Station it was confirmed that Buduiwas anxious, and would soon be ready to apply for OCD recognition as a tractor
test station. Mr Bell recommended that:­

a. an instrumtentation/test engineer from Budni should study instrumentcalibration and test procedures and related topics at NUBA for a period of
3 months, and 

b. a senior engineer from NIAE should visit Budni for 2-3 weeks to advise on the test-track and the procedure for recognition by OECD. 
Arrangements will be made as the 00soon as respond to Mr Bell's report. 
89. Matters relating to power for field operation in the Indore proJect have 
been mentioned above (paragraph 21 e, and Appendix 2 paragraph 18). 
Post-harvest topics 

Procurement and storage sYStems forcereals 

90. Perhaps the most difficult and urgent problem we encountered during ourvisit is a consequence of success - the logistic problems of handling, storingand distributing the marketed part of 120 mllion tons of grain a year, up to 20million tons of which may be surplus to market demand. This problem was outlinedto the team at a meeting with Mr G K VRao, Secretary Agriculture. 

18
 

http:enineer.in


91. The GOI has of course taken measures (cover and plinth storage in the open,and godowne) to handle the immediate problem and is well aware of the 0DM'sreadiness to assist in any practicable way, should the 00 so wish. 

Yangoes. -ineapales and vegetables 

920 We agreed, in our final meeting with DA, that current work at TPI on mangoes
pineapples and vegetables should continue. 

Rdible oil from rice bran 

93. At Appendix 32 ib a GOI proposal to develop in India a prooess known in
Japan in which cooking oil is extracted from rice bran (stabilised to prevent

the oil from becoming rancid). The refining of the oil is apparently complex,

and nothing is known in India about its storage and shelf life after refining.
Perhaps 500,000 tons of rice bran oil might be available annually. TPI has
studied the general question and feel that they could usefully develop a comparabletechnology for small-scale hulling plants in collaboration with Indian scientists, 
a pilot plant-oum- research effort. We are arranging for TPI to visit India to
 
discuss this proposal in detail.
 

Abattoir at Delhi 

94. When Mr G K V Rao, Secretary Agriculture, visited 0DM towarib the end of May,
he enquired about the possibility of UK assistance in the design and construction

of a now abattoir in or near Delhi. The GOI had previously consulted PAO and
 we have since seen, and considered FAO's brief preliminary report, and communicated0DM'a first thoughts on thin proposal to the GOI. We await the 0O1's response:
we should be pleased to send experts to Delhi to discuss with the authorities
 
there, if the GO! so wished.
 

Fertiliser Extension Proects 

95. Under the joint PAO/Freedom from Hunger Campaign multilateral programme,
the UK has cooperated in a number of small fertiliser projects in India, and
continues to support fertiliser extension work by the Pertiliser Corporation of

India (PCI), a public sector body, in Gorakhpur in West engal and at Indore

in Madbya Pradesh, Theme projects were reviewed by ODM in February 1978.
 
96. More recently, 0DM has commenced a similar project, but on a bilateral basis,

with Nangalore Chemicals and Fertilizers in Karnataka, and has asked for more

detailed proposals from Shaw Wallace for a similar progae that the company had

proposed for cooperation in Andhra Pradesh. 

97. Additionally, we are now moving into phasea new of much more substantial
assistance to the Fertiliser Corporation of India's fertilier extension andeducation programme which is aimed to promote rural development through increasing
the productivity of small and marginal farmers. The FCI project entails the
provi:sion as a grant by the UK of fertiliser worth £30 mn (something over 250,000
tonnes) over a three year period. The fertiliser will be consigned to the PCIwhich, as agent of the GOI, will sell the fertiliser to Indian farmers through
its normal distribution channels. The proceeds of these sales will accrue to the
general revenue account of GO! and then be used to finance a fertiliser educational 
campaign benefiting farmers in 35,000 villages in nine States. 

98. The fertiliser educational campaign of the PCI is modelled on an on-going
PCI project n West Bengal covering some 1000 villages, using as its basis anagricultural graduate (called a field demonstrator) who is resident in a "key 
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village" of a "cluster" of ten villages. Each field demonstrator is responsible
to an assistant agronomist who looks after three field demonstrators. A district
agronomist supervises the programme at district level and reports to the senior 
agronomist at State level. 

99. The field demonstrator has a catalytic role in linkin farmers with the

suppliers of inputs, principally fertiliser, 
but also pesticides, seeds, power

water and credit. The field demonstrator works out crop improvement plans for

farmers incorporating fertiliser recommendations based upon soil analysis carried 
out by mobile soil laboratories, owned and operated by FCI. Crop demonstrations 
are carried out in all villages within a cluster, and group extension activities
supported by literature and films are arranged periodically. 

100. The PCI, in cooperation with the Department of Agriculture (DA) has
identified 35 districts in which the progamme will operate. These districts fall
within 7CI's own fertiliser factories' catchment areas and are districts where high
potential for increased fertiliser consumption exists. These "high potential" 
areas are those where irrigation investment has recently taken or is about to 
take place. 

101. Key villages are selected by FCI as being more progressive and already served
by rural banks, so that it will be relatively oasy to make headway in fertihser
promotion. Selection of participant farmers in the key villages is done so as to
include a proportion of small and marginal farmers. However, such farmer coverage
in the surrounding cluster villages is less complete and following an ODM appraisal
mission in February 1978, FCI have agreed to put more emphasis on the smaller and
marginal farmers in both key and clustor villages. 

102. The UK appraisal team which visited India in February was impressed by theWest Bengal project. Villagers appeared genuinely appreciative of the work of the 
field demonstrators. Good demonstration plots were observed. Small farmers were
participating. Group extension activities and soil testing involved large numbers 
of farmers. Higher yields were being obtained. Field demonstrators had helped to
make available inputs other than fertiliser. The National Council of Applied
Economio Research (NCAER) interim evaluation was generally positive in its findings. 

103. The UK-supported projects in Madhya Pradesh and Gorakhpur also appeared
technically sound, although there were questions about the extent of participation
of small farmers and the speed of project implementation. Some reservations 
were also felt about the distinction between PCI's commercial promotion activities,
where the aim is to sell FCI fertiliser, and its educational activities where the
farmers' welfare and agricultural and social benefit are of prime importance. Some
project activities are common to both programmes. For example, the mobile soil 
laboratories clearly have considerable promotional value as well as scientific 
and technical merit, including the preparation of soil fertility maps. 

104. The FCI/Ministry of Petroleum, Chemicals and Fertilisers (MPCF) have indicated
that they would welcome assistance from the UK in monitoring. Visits of three 
to lour weeks two or three times a year by UK consultants would appear to meet 
the need. The Department of Rural Extension at Reading University is an appropriate
institution to undertake this monitoring work, and is willing to be involved. 

105. The original YCI draft proposal projected the expenditure of £30 million on
the educational campaign within ODMthree years. have indicated that this implied
an unrealistic rate of expansion in staff numbers and rates of recruitment and
training, and agreement has now been reached on aphased build up over five years. 
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106. In the first discussion of this proposal on lDecember 1977, 0D were given

to understand that the project would follow the same principle of earlier UK and
 
PAO supported fertiliser projects, viz that two thirds of the revenues realised
 
would be put into a fund for village level investments complementary to increased
 
fertiliser use. The same theme was enunciated by the UK Prime Minister in 
 January
during his visit to India when he spoke of the proceeds being returned to the 
villagers. The UK team in February confirmed that in the villages visited there 
were projects of this type needing investment, eg surface water storage tanks, 
drainage, land levelling, shallow tubewells, other minor irrigatinn works, feeder 
roads, storage sheds. Particularly impressive was the work of Peoples Action for 
Development (India) (PADI) within one fertiliser project in Gorakhpur (supported
by the UK) in which shallow tubewells were introduced into poor Haridjan villages. 

107. However, FCI and the MPCF have stated that credit is not a constraint in 
rural areas since there is a Small Farmer Credit Agency actively working in India 
though in subsequent discussions they acknowledged that such needs existed in 
some villages by-passed by regular Government programmes. The principal need
 
is for organisation of small farmers 
 into groups to obtain credit from institutional 
sources, and this is where Dodies like PADI can be of help. 0DM have therefore 
held exploratory joint discussions with FCI and PADI to see whether PADI could* 
have an expanded role in at least one State. A meeting was also held with Action 
for Food Production (AFFPRO) which is a voluntary agency concerned to provide
technical services in support of small scale irrigation. 

108. ODM have held discussions with the Department of Agriculture and the World 
Bank to ensure that the fertiliser education campaign does not conflict with their 
own combined efforts to revitalise the regular States' extension services, along
the lines of the Benor train and visit approach. The FCI's fertiliser campaignwill be operating in those States for which World Bank extension projects already 
or are about to operate. In the past FCI have recruited staff on secondment from 
the State extension staff and expect to recruit further numbers in the new 
project: the number that will be seconded from the States' extension services will 
probably be decided during inter-State discussions now taking place. There is 
some difference in philosophy between the two approaches - Benor stressing that 
village level workers (matriculates) should be straight agricultural extension 
men demonstrating the advantages of improved husbandry practises before other inputs 
are used, within a programme context, whereas PCI see their fielf n-Omnstrators 
(graduates) as the handmaidens of the farmers helping them to obtain all the 
inputs they need to adopt the new technology within certain selected villages.
In discussions with the World Bank we considered the feasibility of links between 
the two approaches, eg FCI field demonstrators acting part time as subject matter 
specialists for the training of the Benor field workers. The GOI have assured us 
that there will be no conflict of interests in the event. All in all, the FCI 
originally envisaged recruiting about 4000 graduates but we understand that the 
number has now been reduced to about one third of this number: we await details 
with interest. 

109. Since urea isthe FCI's first choice of fertiliser, and since a quantity
has unexpectedly become available, ODM have used the channel of maintenance aid 
as an interim, temporary measure to secure 30,000 tonnes: the first shipment is 
currently being arranged. 

110. As this report goes to print, we have just heard that the GOI wish to use 
the same device for the balance of over 60,000 tonnes of NPK because it appears
that their formal request for this project will not be cleared for some time. 
There is no difficulty about this method of purchase which, as we have remindef 
the GOI, is entirely within their delegated authority, but it is to be hoped that 
the GOI1 formal project proposal, which we have yet to see, will not be long delayed. 
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Laboratories for the control of quality in agricultural 
chemicals and seeds, and for soil tests 

111. India at present uses about 4 million tons a year of plant nutrients in
 
fertilizer, and this quantity is increasing at about 20% per year. To protect

farmers, fertilizer inspectors are empowered to take and test one sample per

200 tons of fertilizer. If this were in fact done, 100,000 samples would have
 
to be analysed per year by the 20 fertilizer control laboratories. On average
 
at present, these laboratories each analyse only 1-2000 samples per year (20­
40,000 in all). A Central Fertilizer Control Laboratory at Faridabad is 
intended to analyse samples of fertilizer, mediate in dispute4 improve methods,
 
and train staff, but it has not yet fully developed all these functions. By

1983, GOI wishes to have 36 laboratories each analyzing 4-5000 samples per year

(up to 180,000 samples in all).
 

112. In soil testing, 266 laboratories test about four million samples a year

(from India's 75 million land holdings). They are under great pressure, often
 
workinp double shifts, and using mobile laboratories for the main nutrients (and

presuLsably pH also). GO wishes to upgrade and increase the capacity of the 
existing laboratories and to set up new ones.
 

113. There are also laboratories to control the quality of chemicals for the 
protection of crops and animal health.
 

114. GOI have asked 0DM to help to improve 20 of the laboratories for quality

control of fertilizers and protection chemicals and to advance the efficiency

of operation of 10-15 soil testing laboratories. In response, Mr Varley of the 
0LM Land Resources Division visited India in February 1978. He has recommended 
additional equipment for both soil and fertilizer testing at 25 laboratories 
(at State level, the two kinds of laboratories are usually adjacent or in the 
same building). Each laboratory would receive an atomic absorption spectrophotometer, 
a grating spectrophotometer and equipment to replace the existing manual methods 
or make them more efficient. In addition, 20-30 technicians would be trained to 
maintain and repair equipment, fellowships for overseas studies would be provided
for senior practising analysts, and a chemist from UK would spend two years in 
India to help with the improvement of the laboratories. de await the G01's 
response to these proposals: we understood at the time of our visit that the 
equipment items were required very urgently. 

115. In respect of the control work for protection chemicals, arrangements for 
a visit by a senior scientist from one of 0DM's home-based units are in hand 
pending the receipt of a formal request from GOI. 

116. As noted above, in paragraphs 102 and 103, the Fertiliser Corporation of 
India will, we understand, request UK assistance under the Fertiliser Extension 
Project to provide and equip one static and two mobile soil testing laboratories 
in each of the nine States in which its expanded extension programme will operate;
these will include provision of atomic absorption spectrophotometers. For the 
moment, we have assumed that in India there is sufficient work in the 9 States 
covered by MCI's project to absorb the capacity of both State and PCI testing
facilities. We shall wish to consider this further when we have the GOI's formal 
response to both projects. 
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117. The NR Mission also raised with the GOI the possibility of UK technical
cooperation in seed technology, including seed quality control. The School of 
Agriculture at Edinburgh has a postgraduate MSc programme in Seed Technology

and in ready to undertake consultative work in India. It could not at this stage

undertake a special seed teohnology training course in India.
 

ENR Collaborative Research
 

118. Both the GOI and 0DM are eager to promote "equal partners" collaborative researok 
programmes (of up to 5 years' duration in the first instance) between institutions 
working mainly in the I2R sector in the two countries. 

119. ODM prepared a draft "umbrella" Memorandum of Understanding (MOU) to inaugurate
the scheme, inMay 1977. Institutions in India under the control of both ICAR and
 
CSIR will be involved and we believe that the reorganisation of CSIR last year has,

unfortunately, delayed the agreement of the MOU. 
However, the GOI indicated their
 
readiness to sign the agreement inAugust this year, subject to certain amendments.

All were agreed immediately by ODM, except 2 on which ODM expects to comment very
shortly.
 

120. In the meantime, however, much work has been going on in both countries 
towards setting up the first series of collaborations. Brief details are given
below: for the purposes of this report, we are considering here only those 
which preperly belong in the MIR sector: 

Initial vists made by UK institutions 

a. Tropical Products Institute (TPI): to Central Institute of Fisheries
 
Technology (CIuT). Central Food Technology Research Institute (CF1RI),

Central Institute for Horticultural Research (CI)
 

b. Centre for Overseas Pesticides Research (COPR): to Department of
 
Zoology at University of Delhi,
 

0. Plant Breeding Institute (PBI): to Indian Agricultural Research
 
Institute (IARI)
 

d. Rothamsted Experimental Station (RES): to IARI and Central Plantation 
Crops Research Institute (CPCRI) 

e. Weed Research Organisation (WRO): to IABI 

f. A--a Virus Research Institute (AVRI): to IndianVeterinary Hesearoh 
Institute (IVRI) and Foot and Mouth Disease Research Institute (Makteshwar)
 

g. National Institute of Agricultural Engineering (NIAR): to Central
 
Institute of Agricultural Engineering (CIAE)
 

Visits to be made shortly to UK by Indan institutions 

a. By 6 or 7 Indian scientists from IARI to the FBI at Cambridge for a
 
semin on wheat breeding.
 

b. By Dr Pattil, the Director of the Indian Grassland and Forage Research 
Institute (IGFRI) to the Grassland Research Institute (GRI) at Hurley and 
to the Welsh Plant Breeding Station (WPS)at Aberyatwyth, followed by return
 
visits of the Directors of Gil and WPBS to India.
 



c. A three-man mission from the Cotton Technology Research Institute, 

Bombay, to various institutes in the UK. 

Further Droposed collaborations 

a. Centre for Tropical Veterinary Medicine (CTV1): IVR 

b. National Institute of Research in Dairying (NIRD): National Dairy 
Research Institute (NDRI) 

0. Grassland Research Institute (GRZ): Indian Grassland and Fodder
 
Research Institute (IGPRI)
 

d. Shirley Institute: Cotton Technological Research Laboratory (CTRL) 

e. AVEI: FXW (Bangalore) (see also (f) above) 

f. COPE: Haryna Agricultural University 

g. COPR: Bangalore Agricultural University 

h. Commonwealth Forestry Institute (CPI): Forest Research Institute (Fmi). 

121. 0DK'a Agricultural Research Adviser visited India earlier this year and 
discussed several of the above proposals with the authorities at the centre and 
in the institutes. 

Resource allocation: agricultural economics and planning 

122. Several senior GOI officials have indicated a need for strengthening the 
discipline of agricultural economics in their research and development programmes 
and the UK is therefore considering the possibility of collaboration between 
Indian and UK departments of agricultural economics. Dr Judith Heyer of Somerville 
College and Queen Elizabeth House at Oxford visited some departments of agricultural 
economics in India during August 1978 following preliminary discussion during our 
November NR Mission with representatives of the Indian Institute of Management 
Bangalore and the Bangalore University of Agricultural Sciences at Hebbal, and 
further discussions in February with the NCAER. A UK agricultural economics 
input has also been made into the economics section of the Dryland Farming 
Project at Indore (see Lppendix 2 ), with a full time agricultural economist 
working in close cooperation with his Indian counterparts and supported by 
consultancy visits by agricultural economists from Oxford and London Universities. 
Postgraduate training in agrarian development overseas and rural development is 
available at these two universities and also at Reading, Leeds, East Anglia and 
Sussex. Senior agricultural economists from the UK will be attending the annual 
meeting of the Indian Agricultural Economics Association in Assam later this 
year. Bradford University also specialises in postgraduate training in project
planning for the rural sector, including rural infrastructure projects, and discussions 
have been held by the Director of the Project Planning Centre, Professor David 
Edwards, with the Planning Commission, the Administrative Staff College and 
Nehru University, Delhi about the possibility of joint collaboration in mounting 
project planning courses within Inda . Professor Edwards will be making a 
follow up visit to India later this year. 
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123. In addition to these collaborative endeavours to strengthen the disciplinein India, it is of course understood that agricultural economists and other 'human'scientists will participate as may be appropriate in particular projects whichdemand the articulation of their disciplines with others to achieve their purposes.This section is not intended to weaken in any way the team's view that most, ifnot all, natural resources questions inreal life are essentially multidisciplinary

in character.
 

AREAS OF POSSIBLE FTUEE COLLABORATION 

124. This section lists a number of fields of possible future collaboration in
which the UK has competence, and which we believe may be of interest to GOI. The
list is not intended to exclude other topics from consideration; for the present

it is 
no more than an aide memoirs.
 

125. In general, ODM would like to be associated with practical development
projects, and investigations and training which are intended to support them.
We believe, however, that the Department of Agricultural Research and Education

(DARE) and ICAR may wish to review priority areas of agricultural research in
which the UK could usefully cooperate to strengthen the existing capabilities
in India. We should be pleased to share in such a review.
 

126. Most of what follows is in the form of headings which we hope are sufficiently

self-explanatory to need no further expansion at this stage.
 

127. Mvironzontal issues and land development 

a. agricultural climtolog and related topics including survey of agricul­tural potential of 'temperate' areas of India 

b. land, terrain and water surveys and hydrological modelling 

c. groundwater investigation and development including salinity
projections
 

d. management of terrain including farm production systems to prevent
soil loss on sloping land. 

128. With rural population growth in India, an increasing number of farm families
are seeking a livelihood in the foothills of the Hialayas and in the hilly areas
of the north-eastern states. Since food production is their primary need, arable
farming practices are carried out which are not suited to the topographical
conditions. Additionally, such farming activities are depleting forest resources
which are needed to provide fuelwood and timber for shelter. The erosive consequenceE
of farming practices ill-suited to the slopes result in siltation of irrigationsystems and contribute to flooding in the river valley basins. 
There is a need
to develop farming systems appropriate to these hillsides, which meet income and
emplpyment objectives, as well as ecological goals. 

129. The Commonwealth Forestry Institute, reporting on a visit to Kerala in 1977,
(see paragraph 
70), noted that "Itappears that in spite of the commitment to
turn part or all of the vested forests over there isto agriculture also substantialencroachment taking place in a number of other forest reserves, amounting to
several thousands of hectares. 
This is setting a trend which if not checked could
have very serious implications in terms not only of supplies of forest products

but also, in steeper areas, in terms of soil erosion".
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130. Such farming systems should meet the food needs of the farm family, provide 
cash income, conserve the soil, restore soil fertility, as well as providing wood 
for fuel and building purposes. Ingredients of such a farming system are likely 
to include bench terracing, legumes and fodder trees, ruminants, fruit trees 
and perennial tree crops. The UK has considerable expertise in land use planning 
and management within LRD, the universities, the Commonwealth Forestry Institute, 
and among consultants, and is willing to assist, through research and training 
and extension, in the development of pilot areas which would pioneer and test 
farming systems for subsequent replication on a larger scale. 

131, Genetic resources and breedina 

a. computer-based systems for information management concerning genetic 
resources and plant breeding; forest genetic resources 

b. plant genetic engineering 

o. seed quality
 

132. Crop and animal health 

a. pests, diseases and weeds of economic crops and their control 

b. crop production systems inoluding protection measures to attain acoeptabl 
small levels of loss 

c. corresponding anima health topics 

133. Agrioultur. production systems 

a. We invite GO to sugest for discussion particular areas of Indis 
where we could help to develop new or improved crop or forest production 
systems 

b. economic mnagement of brackish and estuarine waters 

o. management training for production projects
 

134. We envisage, as a result of recent UK collaborative efforts with India in 
land and water development, that there will be a need for follow-up involving the 
managerial training of field staff in order that the benefits of the research 
and development phases of projects may be replicated over a larger number of 
villages. Management training as a second phase of the Indore project has already 
been mentioned above, eg in relation to the prevention of gully erosion through 
gabion structures (see paragraph 21). We see also scope for assistance in the 
training of field staff concerned with the design and construction of minor 
irriation works in drought prone areas and ERS is ready to prepare an improved 
field manual for this category of extension worker. Any UK involvement in hill­
side agro-forestry schemes would also incorporate a training element. 

-3.Powerg uaible third country cooperation in the development of draft-power 

136. Post harvests processing and-marketinR 

a. very high-quality tropical fruits for export by air 
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b. spoilae by fungi in stored products 

o. abbatoir in Delhi 

137. Inut1 
a. fertilizers designed for tropical soils and rainfall regimes 

138. Resource allocttiont agricultura economics and-ilanning 

MhNGEDT TOPICS 
local. os 

139. In our first report (March 1978), we noted that "it is essential that localcost finance should be available to be used in appropriate cases ...Nothing we saw, heard or discussed during our second visit in 
". 

from or any way detractedchanged that recomendation: indeed the visit strengthened our wish tounderline and emphasise the earlier reoomendation. On their side, the 0I madethe point that meeting local costs gives a fillip to projects and leads to morespeedy implementation - which is vital if the GOI's plans in the agricultural
sector are to be fulfilled.
 

140. We are therefore most pleased to have heard the announcement by the Maisterfor Overseas Development in the House of Commons on 31 July 1978 that "in theoase of India, loca
adjustment (NA)". We

cost aid will be offered instead of retrospective termslook forward to learning the details of this initiative
In the near future. 

Sabbatioal/Traini,, visits to the UK b Indian personnel 
141. 
 The Mission sees great value in continuing and encouraging the development
of professional associations between india and the UK and, in this respect feels
that there is a useful role for sabbatical visits to UK institutes/uiversities
by Indian scientists in the RNR sector generally, and by Indian project staff wherewe already have, or are proposing joint projects in that sector. For example,we have been disappointed at the total absence of any proposals for UK trainingvisits for the Indian project staff at the Indore project. We urge the G0Ito consider this proposal urgently, both for present and for likely projectpersonnel. 

142. In the way, aresame we concerned at the persistent under-utilisationof the training places available under TJ.in the UK; only about 50% of the400 places available each year have been taken up in each of the past 3 yearsor so. We are most anxious to see candidates coming forward inwe the RNRfield and told the G0I that we would be happy to see an allocation(additional to the present overall total, if necessary) of, say, 30 to 50
places for this sector. 
We hope that they will respond.
 

Training Courses in India 

143. We have successfully cooperated in training courses in India in, forexample, the coal and power Wesectors. nhould like to Dropose to the G01that similar courses be mounted in India for Indian practitioners rather than future 
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research workers, in the R sector: third country students might also be accepted
(see, as an example, the proposal made for soil and water management, in
paragraph 21e). The BCD in Delhi will be pleased to discuss this with the
 
GOL.
 

Increasi= the effectiveness of UK Prolect staff in India
 

144. We feel that there is scope for potentially significant increases in
 
the effectiveness of UK/TC personnel engaged on joint Indo/British projects

and we make the following proposals for the GOI's consideration:
 

a. assignment to more than one pro.ect. 
 The essence of this proposal
is already mentioned in paragraphs 26-28 where it relates in particular
to soil and water management projects. We have in mind here the 
situation obtaining generally throughout India where there is no
 
shortage of professionally qualified staff and where a high proportion

of GOI requests for UK expert assistance call for fairly high-powered

but short-term assipnments to India. It seems to us that there is
 
room here, where we can secure experts on a medium-to-long term basis
 
and where circumstances permit, for them to be assigned to more than
 
one project so that they could apportion their time into what would

be, in effect, a series of short-term visits to each project. Examples

of projects where this procedure might usefully be contemplated could

be soil and water topics, as already suggested in paragraphs 26-28,

the new groundwater proposals and the existing Betwa projact (paragraphs
29 and 30), and the dairying proposals (paragraphs 49-51, 58-62). 

b. associate experts. 
Here we suggest, in appropriate circumstances,

the "apprenticeship" of a small number of young well-qualified people

from Britain as assistantsto the professional staff of Indian projects,
thereby significantly expanding the capacity to execute projects
promptly and effectively. Indian scientists on sabbatical or training
visits to the UK (as in paragraphs 141 and 142) would take part in the 
identification and selection of such associates-in-training. We think 
that attachments like this could be of value to both countries and we
 
make the suggestion for the GOI's consideration.
 

Imort of equipment into India
 

145. 
The supply of UK equipment (selection, documentation, entry clearance) is

the subject of detailed and time-consuming procedures, and has caused some

degree of difficulty, delay and frustration in all the TC projects with which
 
the UK has been associated in India. During our visit, the DEA told us that,

in response to similar representations from other European countries also

engaged in technical cooperation with India, they would very shortly be
 
announcing revised, more streamlined procedures. ie look forward to receiving
 
details.
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2APPENDIX 

BACKGROUND 

1. The project arcs compricen come 2,700 hectaes of black soils of whichcome 2,000 hocmes are oul tivntod and farmod by 353 familiec in three villagesadjacent to tho totnship of Indore in iadhbys Pradesh, 

2. Averape farm sives are about 7 hoctarr with P5,4 of the holdinps lessthan 2 hectares aecountin, for r of the farmland area nnd 5/" of the fers morethan P0 hoctaren accounting for P51 of farnland. One hundred and fifty familiesare without land and obtain moit of their income from farm wza.ec and livestockgrazed on common Annuallands. rainfall at 800-1000 mm i. relatively high forthe dryland farmine vones, but rainfall dxrtribution is lypical i ith 955 fallingin the monsoon over 3 to 4 months. The combination of coil type and rainfall
intenuity and dictribution ha profound implicationa for the farming systems
which can be proctisede 
 The clay soil hem the disadvantage that it is woriable
by bullock. poker only i'ithin certain moisture limits. It has the advantagethowever, that ithan a 
high moisture retention capacity. The basic problem there­fore is to retain as much of the monnoon rainfall to make it available through therest of the year. A related problem is to minimice the erosive effects of theintense monsoon rainfall ihile preventing waterlogging which is inhibitive ofplant growth., The main crops are wheat and grain in rabi and sorghum in kharif. 
3, In principle there are three ways of storing water:­

i. surf ce st, aage in tanks; 

ii. ntorago in the soil; 

iii. groundwater atoragee 

Measures i and iii incur coots* costThe of surface water storage in tanksincludes the income foregone from the land had it been cropmed. Utilwcation ofgroundwater requires invoctment in digring or borint wolls and the direot onereycoots of lifting water. 
There are 143 wellr in the projeort area* The rechargeof grounduator t and ponnbly to some extent soil motiiur retenion, depend oninfiltration rates during the monsoon, i.hich in turr depend on soil condition
and vegetative cover at the time* 

4. The traditional farming system in this type of aroi is to take one cropa year durint the rabi season, relying on coil moi-turc rtorcd ir the -oil fromthe proviouc mon.oon, and leaving the land fallsi during tl'e Utarif rievoon. Thedisoadvantagns of this system are that Icid is crpo-ed to intense ran'fall duringthe monzoon co that erocion occuri, run-off i' hi,ht zand oiae im less. AnWAdit oal drawback ic that income ins foreone i ve eon i,hich could utiliaethe u ter 2nd lend during; the monLuon, Farmers nnv,. trartiato.ally fnvoured thiscynitoi bit.ause t i.; locs ricly. Plnnvtinj in khaial carrie ii-ikc of -coo muchrain loading to vaterloginr, and floodinj ,nd difficulty .%i rul~tiaatn, the land,or that a dry spell wll ocrur P-ftrr i'utitl p].ntanr, both iartor l ,n'ang tolow plant population- rnd yields. Rabi cropping undoi tho traditionil Rystem ismuch less zii.ky as planting occur- wihom, ,oil wioi-ture ±i atsured, and pefts andche co are leetj of a hazt.rd in the cooler, drior, eatheo, 
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5. A number of new developmentL, have occurred in reront years which challengethis conventional cropping approach. Theio include the development of nell
varieties which are more efficient in the u'iliation of wtater by virtue of beingearly maturing, and also shot nig appreciable response to fertiliser when water isnot limiting. Secondly, the advent of rural electricity ha reduced the costs ofpumping water from ground-water sources durinE the rabi neason and lessened
dependence on stored soil moiture. The utili-ation of -roundwater has been
further onoouraged by the availability of loans to crioll farmer, channelledthroui-h the rural banks and the Agricultural Refinance and Dovoloprort Corporationby the lorld Bai. Early maturing varietieu, together with reater exploitation
of groundwater, now make double cropping a feasible proposition, with consequentimprovements in farmer incomes and employment opportunities for landless labourers,
 

6. 	 Superimposed on these exodenous factors have been the project activities
t
which starting from a soil conservation viewpoint, have sought to promote kharifcropping as a means of protecting the soil, le-uening run-off and increasing
infiltration, an well as providing a 
better basin for the effective utilisation of

fertilisers.
 

7. 
 It is against this background that the project objectives and achievements
need to be assessed before turning to posole future directions for project

activity.
 

OBJECTIVES
 

8. The project objectives as originally specified are to test, evaluate and
aemontrate the teohnolopy evolved by research to mal-e the most efficient use
soil ard water reqourcoo on farmers' fields 
of
 

and under their conditions. It appearsthat this general statement of objectives has not seen translated into a set of
apreed specific coondory objectives or quantifiable targctc. However, the
prcjoctla activities have been organised into four main pr)grammes:­
- soil and water management
 

- cropping
 

- animal husbandry
 

- agricultural economies 

corresponding +o the specialisatione of the principal counterpart staff. UK-uppert to date is almost enLiroly in the first prods'aminm. Under the -oil end
iater ui.,eront pror.ime, the main concern ha been with drainage syeteni which,by reEtuoing staterlogrin fin farmers# fields, oncouruaes l:harif croppin, I bich in
turr protec4 the soil from eroilon, increaes infiltration rates and groundwater
roliarge. P-oject ntaff have %rittun: "lie bnre our stratery on the belief thatimprovement ol the amount of ground covc.r provided by plant,, in the racny seasonwill rilnismce soil loss "rod reduce the ,airtr' cauced by runoff. Thi -vi bestachieved by improving tho l-ra- and othcr cover on utwultivated lands, candoncouzajging formcr- to puL fteld under tooc' crop- (rather than leave them cleanfallot c'd) in the zainy coat on". I/ ll cver, in the abocnvo of fencing to controlj-ra/in,p The real rd benai-Lci, I offetr of [ood elo--,-ro~ine veetation instabilt-ine, controlling and rehabi111tin, Gullies him not yet been demonatrotedo 

j/ V .3Iclo, R N Pahaiwan and T F Sho. r on, L-,d.f tlu Indo-K Pzoject Area Pabrtury 
Hu. b-indry and Lnd Repair Practices7') 'oI+rch 197J: An kpprainal. 
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The croppinr proramme encour-va6 khprif cropping and double cropping wherethe oIL are of suificient depth. Perhapa a figure should be given for theproportion of the oultivatod area which han the potential for double cropping
(including,rela, cropping) either by virtue of neil depth or of being irrigable
by nurfao or rrounduater rourccn. Thin ir an examplc of cetting a quantifiable
target. Jhorter maturing and hi(her yielding varietio, notably of sorghum,are being introduced to faziners. The -.nmn-1 hu'Irnir", nroTr"r'r1 za'vn to improvefodder production and encourage Al thile the ,-ricultiul nrinornip- progrmanme
t.hich wan formerly acting principolly a a Lervice unit in carrying out farm surveys to determine the impact of project activitie i, is now engaged in afarm management study to determine labour and power constraints at peak periods.
Factors which have hindered progress inrlude the rapid turnover of counterpart
staff and delays inappointment of UK ataffp the lack of land for testingexperimental finding- before their extension to farmerr, adminintrative bottle­necks and the non-arrival of important Item, of equilient. Positive factors
have been a combination of enthusiasmf exnerience and competence anong the
project staff. Despite good working relations within the project, project
activities appear to be too compartmentalised. A "multidisciplinary approach
is noded, an for example, between the agricultural econo-i't and the aGricul­
tural meohanisation specialist in ascon~ing critical bottlenecks (see below). 

PROJMCT IIJPIRS 

9. The manpower inputs comprise six Indian scientists, plus support staff.Of the originally proposed four UK team members, three are now in post, with
Vie coil convorvationict an 
 team leader -upported by a farm mechanisation

speoialist and an agricultural economiLt. 
The po-t of animal husbandry
specialist is not coin C filled at present. The Indian animal hunbondryspoolalint is well o-porienred and is developing hic owm programme. As noted
below, there is an urgent need for additional nanpoior on the M-'side with
 
respect to hydroloir.
 

10. For a variety of reasons, provision of UK equipment to the project has
not yet bon rclisod but it in expected that thin will be remedied shortly.
CounLernrt f uds have boon used to obtain needs of neu varieties and to provideinputs and manpowor for soil conservation woks, The project does not have afellowohip corponent, although there in provision for study tours. Counterpartstaff find it difficult to obtain apnroval for travel within India i'hich is
e"nentual for keping in touch uth related developments in other Staten.Difficultie. have boon experienced from the lac'k of an eiporimental block of
land whero alternative cultivation methods can be tried out. 

PROJECT ACIIfl n'ETS 

li. Project 4taff iAoCUeate that there has been a shift in cropping prao­tico- toi cids 1dharif cropping. Somthing like two-thirds of the cultivated arer is under a kharif crop now co.pared with only one-third earlier. Thissaid to have urprklcd -'utrretention c. indicated b Lhe higher 1ater I evol 
is 
inwells. The ,-hift to khcLil croppine, howe,,or, hat largely been at the expenseof rao. cropping since there haJ only b'-en a mode-t inerease in cropping

intensity from 103% to about ll0,. Project staff have found that within theproject area thero are hallow slopin selts which can be cropped in 'harifbut which cannot -toro adequate 'utoi or a rabi crop. Lower dotm the slopesare doop.n goil which can ce double rropncd? whil't. none* lower soils are too
wc.L for 2oIiablocropping in Lha:ti but will groi rood xiLbi crop-. Thu-.rotuinlunded pr.a'iocvi nood to b. rolaluId to oil md ltmnd rasific-ttior. 

/ 
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12, In terms of coil conservation meaztures t substantial efforts have been made 
to prevent gulley erosion along the main drainage courses through the provision

of Cabions, (thatie ire floeible, wire mesh t rock-filled baskets). Project staff 
recoLnised from the nut-ot tnat runoff waters from the heavily overgra-ed end 
damaged lands around the eantern and of the project area uere causin serious 
damage to cultivated fiolds below them. A major initial input vas therefore to 
make effective itorm drain/.j..totfr betwteen the hills and the farns, and to lead 
the water which they had intercepted alonr identified uatercourses to major 
natural watenays. As an ancillary to this, emphasis has also been given to the 
stabilisation of neleeted natural atcrcoursoc by means of iprassing, stone 
pitching and nrovision of drop structures. As far as pos-ibleg sater is trans­
ferred at safe velocities (regulated by gradient control) from fields towards 
such watercourses along bund lines. Contour bunding has not oeen surcessful 

-because one farmer's gain is another farmer' loss with the given pattern of 
land holdings in this minor watershed. Project staff record that the desirability 
of contour bunding as a soil conservation measure was put into serious doubt 
following earlier unwelcomed efforts (which either breacshed or held up water so 
successfully that severe waterlogging was induced), and since the benefits and/or
advantages of shaping the land surface in the bund oatchwent between pairs of 
bunds have not been adequately researched or demonstrated, this has not been 
done, except on two small fields. Here tentative efforts are based on broad­
based (rather than narrow-based) bundi correctly aligned from crest to water­
course along a chosen gradient of about O.3. This permit- water to flow in the 
required direction, iohile also allowing cultivation right across the bund. A 
large storage tank in the project area has been breached and subsequently taken 
over for cultivation by some of the larger and more influential farmers. The 
effects of better grahs ccvir pver the tree plantation area which has been 
protected from pmczing on the amount and peak rate of runoff from the previously
almost bare hillslope will undoubtedly be positive, but cannot yet be judged
because it has not yet suffered a monsoon season's rainfall. 

13. Good progreso has ber made in the introduction of new crop varieties, 
particularly sorghum. Fertiliser demonstration appears to have been successful 
too, following the prineiple of free distribution of both improved seeds and 
fertiliser in the fi -t year, free seed only in the second year, and ooth inputs 
at full cost in the third year. Conplusions ac to the real impact of project 
activities are tentat.:e aocauae there are no control villaes to compare 
performance with, a nnpoed to "before and after" comparisons, Allowance too 
should be made for tho proximity of Indore tonchip. 

14. There has been come introduction of improved farm implements and machinery, 
together with monitor:ng of farmer operations at critical times of the year on a 
small sample of tars, Such data on bullock power requirements for field 
operations is an esscntial prerequisite to analysis of the labour contraints 
for the intr(duut±on ci irprovort fazming nyutitmn. 

15. The initial uod'i. of the agricultural economist was largely confined to 
collecting Iazu. isurvcy inlotiation rolating ti vicai: cioppou, erop yieldn, farm 
size distribution, iirn inumc , etc, relying larpoly on ftrner memory recall 
for operationi, evrDenditur s and yields durin the past year. Imn-oved aceuracy 
of thin sort el data %IlIbt' achieved by the nrovi, ion ci di rie to selected 
farmers, and ndditionl research amnictantc wor' int under the direction of the 
economirt. With the ar-'iv,,l of a cecond agricultural nconomLnt quoaitions relsting 
to the identification of botilenerk-, the az.e i.lint of risolt and the optimum 
use of scarce water during the rab. 'eason can now be tackclod as well. 



5. 

1COI ENDATIONS
 

i. more emphasis on rroundwater and 
rater storage.
 
16. 
 Much of the project activities to date, particularly on the UC Bidet have
emphasised Soil conservation, an oppored to i.d'or conrorvatlon.activitios, for example, For somekhaz.f croppinrt
nince both coil and 

th d'"Pti'n o In not 4o irportantvtor con servation are enhanced throue h tl'-vegotative presence ofcover and better inliltrafion. Other aceivilips, cc improvement ofwatermaeys, and drainagu sourceL, enhnnce theproject area and prevent vaterlogging, 
diSpoL al of excees vater from the 

conservation bring.-
but do little to increase storage. Soillonor term benefits whereas t ater conemption brinis immediatebenefits if u-ed for double cropping. For the irnprovoment of farmer incomes andemployment in the project area, and in cimilpr arear ishere the project might be
replicated, connervation of water,

the rabi 
an the limitine, factor governing production inseason and one of the keyn to double cropping-, warrimnts more attentionthan hitherto, Since most water for r2bi crops is stored in the loil orwater rather than as Eround­in surface 

resource. 
tanks in this arei, additional attention needs to bepaid in thin Project staff hive ounervedGood topotraphic sites for tan-cs/damn are 

that i ithin the project area
ab-cnt duewhile the to the very flat topographydenrity of cultivation loaves little spare on comonany worthwhile lapnds for tanks ofsire to be eye-%ated and constructed.groundwater table throullh Hotever, plotting of theIDtcr depth In Vells Lhould be continuedvith rainfall and and correlatedrun-off men. ureeontc. Project rtaff have attempted to determinea series of relationn betitoen rainlnl and run-off by instolln L a nett'ork ofautoraphic rainCvuees ,and flumes vith ctane recorders. So far it has notpossiblo to collect any reliable infonnation on amcunts 

been 
of ioll/nutrient loss,
Putting to-ther the complete uater b'ilance and Grounwzater picture and its rateof rechar e miCht require additional eYPLrtiee from a hyaroloeist. Folloiing a
recent visit to the Project, Dr Abern-ithy of the hydrvulics Research Station has
recommended the development aof ttrong oter monitoring programme*monitoring instruments supplied to the project -houla 

The range of
be reviewed and increasedto enable the colloction of data on -oil moisture, well levels, levels and
velocities and sediment concentrationm in draini m w:ay-, r-infall and evaporation.
There should annualso 'urvey-

apociali advice 
of the main draina,, syt . He furtyher advised thaton water mntters be provided by -hortintervals by a staff member of the HRS or another station 

vi it% at about sir monthly
 
The data collected be ith water intererts.
could araly'iod at the vi-itor'n own station.that this advic Ile conclude 
recommended 

be followed md a w-%tor procramme e tabli-head. Lomc part of the
won, could be carried out by U. hydrolontL seconded
grounhiater project. from the flhopl1lninber' 
will return in 1q78, 

of thu i tem have already vi jited Indo-'e and they
they inplude seconded stelf fr*m ICS
supply ride of the water availablity picture in clccr, 
and Ill, Once the
 

coil uinture tn'inp account also ofrotention, con 'ideration nrcds acarce rater cm onC crop 
to,be given to the dintribution ofin the rabi fen. on in order tocrupping-, patterns according to the determino tne optimumprinc~ple of equimarrinal retlirns. A-e-v-mentof the proundi. iter potential of the pi oloct area end the octeni to which itaugmented by various mearuret,, including can beexten-ion of kh.rif croppin,-,irdications i ill provideof hoL many additional well- should baeconomic side, more information is needed 

duC an 'jhore. On the agi'o­
as to the distribution of irrieationwater arjonC different nizo roups) of farmers, and of inez..uioa that would improvoaccess of smaller farmers to thiso..rourceo 



6. 

ii. the identification of a power constraint. 

17. Double cropping doen not depend exrclusively on irrgation water suppliesfrom groundwater source- in the rabi season which only cover 10% of the cultivated 
area at present. Particularly in the deeper black coils a kharif crop and a rabi crop can be obtained without ",upplenwntary irrigation in good rainfall years.
The necesary conditions for the achievement of double cropping in this situation 
appear to include the following­

i. early planting of the kharif crop; 

ii. a quick maturing crop or variety in kharif; 

iii. quick harvesting of the kharif crop; 

iv. rapid coil preparation for the rabi crop; 

v. a drought tolerant rabi crop with a good rooting system. 

18. Much appears to depend on the early planting of the kharif cropq which in
turn depends on speedy cultivation during the "window" between the first rains

which soften the coil, and the later rains which 
 make it untrorkable. Failure to
plant early in the kharif soa-on may be because of a pot-or constraint. Thus the

project staff attribute the higher cropping intensity achieved by smaller farmers
to a more favourable bullock poe er/land ratio. One 
 solution to this power con­straint might be to recommend redistribution of holdings and/or the keepinG of
 
more draught animals, but there may 
 be constraints on the availability of animal

feed in relation to the large number of livestock which have to be fed (many of
which are unproductive). Two-ulheelod tractors or poter ti]lerr 
are unlikely to

be effective in the heavy soil conditions. Four wheel tractors might run into

problems of soil compaction. It ic indeed unfortunate that the planned project
equipment 
 for this sort of te-t han not yet been made available to the projectv
but investigations into the o/i-tenee of a pouer coxtr-unt should 'ontinue andinvolve joint work between the ajricultural engineer and the aLricultural economist.
This should include studios of aliernative seedoed proparstion techniquer,
including continuous cultivation during the fallso, period between the harvest of
the rabi crop and the beginning of the rains (which rmany farmers practice) so that necessary operations within the "windc" por-od are minimi.ed. Consideration will

need to be given also to the e/iitence of other bottleneck- at critical periods,

and possible needs for mechanir-l or chenical subetituto 
 for labour or bullock power, especially during weedinr and harvesting. The agronoristc need to study
the effects on yield of differert dates of planting over a period of years to allowfor the year to year variation -n rainfall distribution, particularly in the
critical weeks at the beginnini' of the monsoon. 

i-i. farm planning under risk and uncertainty. 

19. Despite the advent ot ea-rly mnatuzing,varioties, the rink element of kharif
cropping due to rainfall vari-0ie'n (dry t.p-llz and %,atcrloCinL)still remains.
Given the past pattern of eli-s'ic vari-tbility, farm plaining studic are needed
for modal farm oituat onj to doterrino iJle probable outecore- on farner incomes of 
a variety of croppin, practire , rtartinp u3.th a otr-tht conparicon of rabioroppin- vornus kh-ir.f oroppir, -d oxtendingf Lo vnaiou croppin- systems for
both nea,.onn taken together, ir hom nany year, will it p.,v a farrer to plant akharif crop rather than , rai rop9 I-i the oroppirl- pLtorn i-fluenced by the
farmer' oon food preforonco- ,' .*zt the cffect3arc of r3-', miniminotion rtratear
for a kharif crop, eg planting it top on the prcbabilmLy rf rutting a rabi crop. 

3<
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'71re short torm csh cro.m an annwer? iith supplamontal irrigation, is triplecropping a possibility? What are rotational contraints in terms of main­th
taining soil fertility and minimicing pact a.nd disease build-ups? Some farmersfear that oouble croppint will exhaust the soil and to'e a crop every other rabi,with an occasional kharif crop* The variationn in croppine sequence need to bedocumented. AnMowers theseto sorts of questions can be handled within a linearprogreitmin model, in which the input/output relntion ae npocified and a solutionderived from riven resource constraints, ,hich in this case would li-ely be waterin the rabi season and powor in the kharif season. As in many similar cases,application of a linear progruaming approach of itself serves to generate theright sort of questions and nuggest area- for further meaningful research of valueto farmers, It can be said now, however, that infonatiLon will be required on themonthly, even w;eel ly, disposition of labour and animial poler as between crop- andactivities, and that this is a tas- agri­in which the agricultural ongineer andcultural eoonomit could uefully join forcer. 
 In order to encompass risk con­sideration, I simulation runs will be nocear-ary, usine, a honte Carlo mothodoloe,,to allo, for rainfall and price variability, and thereby adtormine croppingsequence iuhich will allow the farmer to achieve the maximmn income in most years
with a low probability of an unacceptably lot, income 
 in "bad" yearo. A short termconsultancy visit by an agro-climatologiot is scheduled in order to assipn formalprobabilities to rainfall distribution and the onuet of the monsoon, based uponpast climatic data, 
This will support the work of the agricultural economists* 

CONCLUSIONS AND PROPOSALS FOR PHASE II 

20. The pro3ect is clearly achieving nome success, albeit within a ronei hutlimited g Toaphical area. Dryland farming is likely to remain a priority fieldfor the GOI, and this type of "operational research project" is importamnt incountry where ait is generally recogni-od that there is a gap between the researchlaboratory and the farmer's field, As ICRISAT exp-ands and intenrifies itnactiv tien, there are lilely to be more valuable paedages of technology recruirirgrAlaptation to farmer circumstances and feedback to 1ho research stations of ICAR.rod ICRISAT of farmer constraints and needs. El-eaier in the report of thisnission it har been suggested that the UK might arsist in buildinC a bridgebetween ICRISAT and the All India Dryland Farming progrerme, and the presentproject may provide the founactions of such v bridg-e. The project is perhvps notyet ready to be replicated on a rider basis, but this -hould remain a modium term
Coal, However, should land for experimental purpoici not become available 1i'thin
the present project wrea consideration should be i-ven to moving project
operations to a different site. One 
 ponsibility is aniociation i zth the proposedICAR roil ann water manageomont resorch 3notituto foi blael- soilr in the hiGherra.infall areas, lio supnort the Project Leadc 'i pronosal that over rcvt yeathe ,whlilat all present activities continue, speaicl effort Le put into developine PcrLclrment aren of 62 hrctares. This will provide visual ev:,lence of the valuepreorant inputs and, hopelully, help to gerelato support an well as 
of 

provide avaluable demonstration for farms.
 

21, Deonite the achievements it would be prematuro to o-y that a completepackn.s of recomianndod practices enerpodhas thich c-an be cytended to otherfarmr.- operating under -imil-r condition,. Oporational reienreh initiatives inlane thaping; are continui 
wve 

,- and reqaire further tc1 LlinL. Croppin C syztems ihatiucoodod in the 1-it three cood rainfall year- neeo to be uroven in o poorr.infall yerr. While none component, of Lhe nnckag- hov been identified, there 
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has boon relatively little thoutht ,tvon ar yet on to hou these recommendations 
can be extended to fanol-c in r re: t effective manner. 

22. A lar e number of dorirable developmonts are Of the type such that theinterest of the individual and iho inte'rest of the indiviaua.' oz part of a regu­lated Croup diverge. Catchment protection, public CnrainC land development,
wasteland tree cropi, drainare channel conctruction and maintenance, groundi ater
development and many other concrvrtion activitioi are su.h that the individuals
rationally pursuing their otm priv-,tc interect wiil not result in optimum sociallevel of investment or consumption. 'he 
project itaff have ach~oved some success
in subordinating the interests of ind.vidualr to those of the group, but can
this be replicated on a vider scale? 
The UK team loader han requested air photo­graphy in order to plan noighbournp uater-hods iith a viev to devising an optimalnetuork of soil conservation worI-", but there are evident difficulties in super­imposing such a plan on an oxxistinG pattern of land distribution. Physicalplanning from the top needs to be intoerated with socio-economic planning based 
on farm level studies. 

23. given these constraints the moot useful means of extending the benefits
of the project's wor: is through a trining proTmme 
o that the lessons ofexperience and the difficulties encountered 
nay be p-anced on to agricultural
graduates who iill be the field staff of a larger rrogramme. UK inputs to such
a training programme nhould include a coil and wrtar manaGenent specialist, an
agricultural eoononist, a hydrologijt and an exten.on/training expert. Shorterterm expertise could 
oe fielded for particular courses. 
Such a team, continuing
in clo-e collaborative effot with the proent uoll qualified Indian staff,
could maintain itc operational research initiatives ithin the project area
which %iouldserve 
 as a valuable trainirnp ground in demnnstrating the advantagesand difficulties of implementing suggeited practica 
 The team can also be
available for the prepAration of larer progrnmmeL i,hich integrate physical with
socio-economic planning, to be staffed by Indore trainees.
 

24. Hydrological expertise is needed for the determinotion of water balance
in the watershed area, and the scope for expandin, irriLgaion based upon ground­trater pumping* This might be provided by short term concultarcios in support of an intensive water management programme.
 

25. 
 There is a case for a full time livestock specialist whose duties would
include improvement of the foed and fodder base, analysis of drought power require­ments in critical periods in conjunction with the al:ricultural engineer and theagricultural economists, and liaison with the prcrpcctive UK cupnorted livestock
projects in southern India. 
However, it seer , unlikely that ICAR L.ill agree to
the recruitment of a forage specialist.
 

26. There should be some tvitch in project -,tratalpy from coil conservation to%rater conservation. The hydrolopir.t input rnferrod to above i=-needed to entab­lish the aaber balance jituaLion in the are* i ith particular reference to ground­water recharge and the scopo for a panl~ng the number of dug iells. The hydro­logist and agricultuvil economiit to,,lthcr could work toierdn sasening a cropping
system which would malte optimum utili -tion of groundi oter in the rabi seacon
consistont with a preceding kharif crop. 



9.
 

?7. The project staff appear to be uor:ing .n come decreeisolation. Althouh they 
of profeenional
 

themselves aro perhaps not 
are virited by an increainc. number of experts they
nufficiontl, in contactThere are oorme '4 dryland farniLng projects 

with other projects in India,uncuer the IC'MICRISAT iith its umbrela and therecu.-r tntions in India. isPfn-ncial prov-s2on needs to be made forjoint travel by Indivi and U, staff* 
28. The TACprovicies Book Aid to the project ihich icaCricultux.l economists boin-7 e-panded. Thereceive the Coanoinand Rlural bociolog Abtr-ti 

ealth Bureaur Aricultural Econoiutosvhich i-literature from the 
uaed an a means of obtaininr neleatedjournair throuCh the British Council photocopying service* 

29, A felloishin conronent should be added to the projectcould receive additional pontGraduate traininl, in the 
,.o that junior staff

Proviuion uhould also be UK in selected fields,made for third country vicita/trainin, whereA specific proporal is appropriate.that a team conponod ofUniverqity, a Deputy Diractor of ICAR, 
a nonior roprenentative of JIM,'Jand the Project Leader with his UK counter­part should visit UK supported dryland farininG projects in Bot wana. 



APPENDIX 3 

ZND0-BIatI.ebI BLMWA GWOUNDWAi'Lit PIOhCT 

SUMnaar of Recent Progress Jull 1978 

1. 	 The wost notable advmacus made in receut months have been in obtaining
 
data on tie deep geology by exlloratory drilling. Several deep and
 
snallow holes have been completed with a maximum depth in one instance
 
of 313 motres (102b feet). The deep holes are designed if possible to 
henetrate the volcanic trap sequence and into the underlying basement, 

usually Vindhyan sandstone. 

2. 	 Tne information obta ned duriing drilling aid by modern borehole logging 
techniques has demonstrateca several very important features. Aquifers 
are mainly associated with a fractured layer between overlying weathered 
material aa udorlying massive basalt. The weathered layer is usually 
formed from an origLiml flow surface and the weathering effect is to 
convert the basalt to rod clay. Up to 7 aquifers have bean rocognised 
in 300 metres section drilled, each aquifer being of the order of 15-20 
metres thick. The name sequence has been recogniued over very wide 
areas up to 100 km across demonstrating it to be uniform, widespread 
and flat lying. The feature will make it possible to interpolate data 
and assist analytical studies on resources. The main disadvantage will 
be the difficulties in making correlation with the local suib-basin studies 
since the aquifers clearly extend beyond the surface sub-basin confines. 
Detailed production tests have not been carried out on the deeper aquifers 
although evidence to date has indicated that productivity is not likely 

to be high. 

3. 	 The more routine studies on data collection and processing have pro­

gressed but at a slow rate due- to problems of field transport and of 
otner service functions. The monsoon comaned in July and field 
operations are consequently reduced. Two of the three British rigs 
assigned to the project have c' enced operations and the third is 

expected to be comissioned following the monsoon. Other important 
studies planned to commence in the next field season include systematic 
goopMynics concentrating on those techniques most applicable in the 
volcanic sequence, and pollution studies. 



4. 	 Staff training in tho U1. has been limited to date to Dr Das on the geo­

chemical side but at least one additional visit by cu Indian hydrogeo­

logist is planned dur:Uj tha current year with cmldiani on modlling. 



APPEDIX 4 

Ot1M-WAR MMUATIOR A188388U! AM
MO VZ2 IMHM4nsfsmk 

The PieOt would cover ths bard rook­
%*O1,tV Maas of easter Nah asba traversed by 
ts POeOanga river a major t1buter3r of the Gdavery 
Iiver Bystem. Mhe main bydrogeologioal wut. we the 
aell;oeous se,enoe of Ouddapah formation, li . 
A*nue 4rd sand, Sondwana and the Deooan 1rap fea­
mation, the -lat 'beng the most predominant. The 
total aea oovered by river basin in about 21,000 
aq.kw. The varions studies performed would bes 

a) 	 Aerial geolpgy struotural analysis. 
b) Delineation of the various flows in the D 3Wep equenpe and identifioation of the Ye.oular 

iZ e s.ozt 
dtfinaent of the Ban for investigatIon

M solor4tion in the h d rook taral.as 
d:) Quan~tination of the reacuroe and demareatiqn 

oa pzq$peotive areas for Turther deve~opment
itoludign rocommendatione on ,te manbr of
development i.e. ,the type# depth, dseA a and
sacing of *the structures on the bsais of the 
vraous parameters. 

41 	 Delineation of suitable areas fo artifeially
roharging the aquifer system and studies to'asess effettiveness of the various recharge
mthoda intbe area identifioation of the most 
Witable pwactioe. 

f) 	 )espaftiom of long term development and
V "naibe nt' plans. 

a) F-erto 
1.) Projeot Team Leader 36 mqnthe 

,1i) Oonsultant in artificial
 
ronharo 9 months
 

http:taral.as


3 	 2 # 

)0o0sultant in hard. cook 9 month& 
left oge ologyo 

9) 	 Jb~ly duy Down t~he Role -

SUe rigs (300500 M

oapaQity) 3 Non. 

ii) Bore hole D.V. Camra I No. 
Iii) Bore hole Eleotrioal 

logger with all 
gagets and spares. 1 No. 

i±) Phot geologiaal equipment 2 Sete, 
T) Digital type water level 

recorders 20 Joe.
 
vi) Alied equipment for lydro­

ge logoals cbemical, geo­
psitoal, hydrologioal and
 

+ln work.
 

1) Quantitative kfogeo2cgy 
of herd r oo b 2 Nos* 

W±) WdrogeologLoal aspects of 
ectificial recharge studies 3 Noe, 

±iJ) Da1ilaing 2 Noss 
iv) Maflhe. 2o. 

Duration of the ProJeot would be 48 monta,, 

G.LAIM/ 



APPENDIX 5
 

MMGNOWAT FOOWVALUATION AND ?1APAGE§11 SW1DRSIN BIWS IDA AREA. OF PUNJA" 

The Bist Doab is the inter-stream region between rivers SutI1e 
and Bes and oompxises the thick fertile alluvium of the Indus systen. 
It is bound on the North-east by tha Siwalik hill ranges and on the 
other sides the two rivers define its boundary, The total area covered 
isabout 8,000 to 10,000 sq. Ims. 

The area ropresents the typical Indus allqr deposits wit the 
sedi--nts comprising primarily of sards of various gradest gravel, 
pebbles, clay and kankar. The soil is oategtrised as sandy loam. In 
the Narth-eastern soctort on the foot hill of the Siwalik ranges, is
 
the zone of recharge known as 
the Kandi region which consists of
 
coarse 
grained material comprising of pebble, gravel and coarse sands 
of the 	outwash plains of the HimalayaL rivers. 

The awea comprises one of the extremely fertile region theof 

ocuntry and has in the oent past witnssed phenomenal inorease in­
agricultral produoton through regulated 
use of suvrface arA ground­
water. However, in the absenoe of the detailed studlsas proper Tomu­
lation of the conjunctive use sohemes in the region is not possible.

The twerfis of the water level point towards a situation ledling to
 
over-drafts measures 
for checking of which have to be taken immediately. 

Keeping the abowe in view, project ona groundwater potential
estimation and management of the entire resource is cons idered essential. 
The main objectives would be 

1 * 	 Map the aerial geology of the region, 
2. 	 Detailed evaluation of the resource potential, manner of


its development .and draw plans 
 for further developenmt
of the resource on scientific lines, 

3. 	 Basic research to dtemmir the rate of canal seepage,
irigation return flows and torecharge tie groundmter
systems from the various sources including preoipitation
to for 	ulate sound scientific base for evaluation. 

4. 	 Preparation of Mathematical model for long term management
of the resource and its quality aspeots. 

5. 	 Btu4Y the scope of artificia/induoed recharge of thagroundwater system 
6. 	 oMMlation of schemes for conjunctive we of surface and

groundwater resources keeping in view the available potential. 

..o2
 



1) Reavy duty dfrect rotiwy rig - 900 a Ospaoitj
Ith rucougay ami~lhaze aW~ spa.. 

i±) PerO 2fh±Io attaobmeat ftr OA0 of the he Zia 
iii) BM~ois~ 010trial logge with anodUW±io8 

and spim pote. 
iv) ZLdlatabl, bceeholo Wak=z~ 
v ) Pboogslooica OWiPWAnt 
vi) Digtal type water level zsoorderu 

vii) Swmehal aT.V. GMAM 

vUIi) iflied equiamt 

i) Artifila. ?eabaxp alaIdiE. 

iii) HydwloW 

i)QueAstitatsir, Hydrogeolcqy 
ii) Itbguasticaj moslung 
ii) rtifjaj~g Heogg saftma 

iv) amouniwtei nmagement 
v) IntOeated surfaae &gmwdwater devlo -I-t 

vi1) avilna 
Vii) aiwater bWvzOlqy 

TM duratirn Of the pM jeot would be 48 months. 

2 Uwe 

No's 
Nos 

Asarbd
 

2 g.te 
20 Ird 

UbeO 

2 ft. 
2 NWs 
2 Nos. 
I Not 
I Nos 
1 34 

see6 
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Item 40.1O 

a) Ti-co and looation of :Ldvanood A eanOd ese 
oens .rUoton moteri-l 'or oNieoS e 

P.o~oot: 

Cortral Tiater commissionsStation o 

With bho ourrently propoed prorormas of 
b) 	Driof dosoription of bringin, under irrigation 8 mlion .1oaatres
 

obanotivos and pUrposeDs of land tarough major and aediun pro jeOts
 

and augmenting OZ the poer potentinl by 
the tempo o: aoi-vitios in the1B000 l4op to 	be

irriration ind powor s stors have 
o

geood up :or handling tho raquisi 
IT addition to all other

volume of vorki. 
morks. the goomoohnial aspect of those 

also noods to be augmented to the
projeots 

The Central Soil wAn
.roquisito lavels. 

despite being
Hatorials Reseoaroh Ctation, 

the country in the 
t-o largost unit in 

and the scionoo of
field bf geo-M8ohoios 

has also to bo 
oonstretion matorials, 	 as
properly strensgttoned- rrthermoro, 

most O. our future:ydroelOOtric projects 

are lilmly to be aoenratod in the 

Himalayan bolt mith its myriad goosechoaniol 
nave nardly any soonnd im the 

probloms whiOh 
hat an 	iowdlatevery neaossaryworld, it is 

made in trying -o undorsatuObeginning is 
The gooncob­

-e o: the region&problemst of the Himalnya3' bolt aro
nioal problems 
so oomplox and dif icult and nave no 

else that any anoun. o7 
parallel anywhore 
studii- could be justified and viill sLuoly 

in tho construction of
Give rich dividends 

beenThese aspoots nave 
-projets. 	 oi by tie -ugh
apooiOally to'i note 

on he
Lvol Committeo in their report 

andControl Sa.l
reorganisation of the 
 theySta'.ion, i4 £aot,Materials Roeoa' Oh 
to 	the GOvernmneni

have spooially rooommondod 
o" India tna t ho goomeChniool s-udy ot 

t4ken up immediatoly­this region be 

gorkint
This ResearOh Station has boon 

in those fields for a quarter of a century 
expertise.and hnc built up its ownnow 

itsolC up for handling
M1 order to gear 

orst over probloms, it is consideredthe 

eaenti 1 that the theoretical and 

rosearoh btao be reinforced t irougr, 
and research .raining in instiLu

aoadomio 
uions or repute donlinr. with the 

fields 
goomoohanioal 

Con.d.es
 

http:Con.d.es


-25-

The Contral Soil and Materiala Roaoaron
SLt -ion i a wroftly rooolving oas.ttanco Zrom

6ho llibod Kingdom in tho fiold ofr ro'. 
,ou inios. this progrtrn involvo ol-anLa 
o. oquipmenu, oxpertise aJ ioll as training
nZ Indian enginoors both 1i. uin the ooun~ry. 
and in U.K. Duo Lo unavoidable delaos, .io 
protromi sias already boon ex't ndt. :or a
 
period uZ ci- mont.ao and is oxtootod to be 
onplotod by 	30ti Ja e 1978. 

In pursuanoo of tie objootivo of 
improvomont in 'he o'sierotioal baso, i' is 
proposod Lhat -bout a dozen 3onior officers 

of tho Research 3tation bo sent out to ',,
oduoationnl and other rosearoh institutiona 
in t1w United Kingdom for porinds o: one yor
cool, e that" taoy may, in addition to 
updating tleir oiaowlcdgo in the varioua 
aspoots of Soomoohanioan, visit aomeo " the 
othor inatitutions partioularly mith a vio 
to atudytin resoniaoh toohniquos 

The following fiolds of spooialination 
are poposeod to be undortacon 

is Rook Hoohanioa 
2. Soil 1,bohanioa 
3. Conoromto Xa'nnr,r s 

Somo o.' the uu{ .rotod Inobitutions ort 
liatod bolmv­

1. 	 Imporial Collrgo o£ Toohnology, London 
"3. Utivorai no Swanaea 

3. Univw -sityo£ Now Castlo upon Tyno.
4. University o.L' Ioodn 
5. Uniwvraity oZ Cambridgo. 
6. University ofV Oxiord. 

o) Tine spo 	wi.h tontttlvo Four Years -- Starting Soptenbor, ±17!. 
ntaroinG dates
 

d) Loool Injuto t be The pay rnd allo anoon or tho ofrioors
.rovLlt d 	 vli'nd mr'or 	 be borne by tio GovenrnmnL o India4o.4xnd: .,ra iam":ol-odt and has boon oat'lntnd abu Ra.3.25 las.-

Contd... 



o) Indication of ex-ornal oqporta 
roiraod i.e. exports Mits 

',o ld o,^ spooialioaion and 
rvinlmr and poriod, training 
fooilitio vith Aiold and 
nunbor and equipmeo t noododj 

f) 	 E.stima.,to of ozternni inputs 
in firqjnoil terms rolovant 
tn donor souroe: 

) 	Cortifionto of Plannine 
Comi sion, oxPonditure 
nlonranoo and DGTD oloranoe 
for oqluitinnte 

Nil 

A sonor officers vit a minur.um of 
a to 10 years or servioe aro oxpootad 
to be doputed foi the purpose, it is 
f0lt 'wnt their stipends in U.K. mould 
be sufficient for thom to maintain a 
reasonablo standard of lifo. ?urtlormoroo 
a travolling in oonneotion vi±ch tieIr 
braining is also involved, somo 
additional allovanoo would also be 
roquirod in this regard in addition to 
their inluornal travols. It iar 
bhoroforo born ostimatod that an an 
avora ,o about £ GO00 may b,- required 
in oonnootion with tho training of 
onh or tho offioord makin6 a tots I of 
about Z 70,000 to £ 765000. 

Does not ariaoe. 

http:minur.um
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DroJeot Titles 	 PROPOSAL FOR ESTABLISHIENT OF RESEARCH id
 
TEST1NG FhCILITIES F1OR ROCKFIItL.
 

r atioj 4 years. Proosed Startinr Date. noril, 1979. 

_ountegoat ,,gency fltnistry or i griculturo.i rrivation. 
. ont n(Detr f Irrigat 


Personnel Sub-. Training Equipment Misc. Total
 
- cont 1 	 - - ­

us -	 us usus 	 us 
2,42,400 	 43,500 8,53,150 
 10,000 11,4gpOSO
 

Background:
 

A large number of earthfill and masonry/concrate dame
have bqon consttuoW6d in ttes country since independenoc. Iiththe diminishing number of-suitable uitios far these tyoae of 
ddms and intricate foundation problems encountered in the 
conetruotJcn of such tyoss of dame particularly in the 
Himalayan regiong ricburea has had to be taken to the construc-. 
tion or high rock fill dsne in the Z3ght of availability of 
rockfill materials improved techniques in the construction
 
operations and 	 in compared to thealso economy coat construotion 
of maopnry or earthfill dams in thmso locations. The rock fill 
Oams would also be more stable under earthquake conditions 
prevailing in this area. 
Two of the major rockfill dams that 
have been constructed o far are thu Remgenga and Bes dame. 
flora rookfill dams such as Salal in 3&K State (98 motrus height),
amrani in U.P,, (105 metres height), Tehri in U.P. (254 metres

haight), Bursar S (254 height), inin State metras Kishan 
U.P. (240 motres ight) are either under construction or
 
proosed to be con structod.
 

A number Ot'4ovelopment projects for'augmenting poular
avoilability as also expanding the irrigation facilities to 
vast areas are brosntly, in hand and many more uould coma in
the years to ftolou Itdia in primarily an agricultural
country undergoiftgindustrial changes. In order to accelerate 
the rates of orogoesa in the field of agriculture# nermanent
aria dependablo trriggtion system is essential. Thuse irrigation
systms and por'doivoloament projects would requlro large
reservoirs wheio 'eater uould be impounded by the construction 
of high d~oe. As mentioned earlsr the understanding of the
behaviou, of roc, filf in the construction of Jihgh dame is of 
Vital naeseity to tfect .obnomy in the face of rising coasts
of construction. The proposed programme, therefore, would 
a lono uay In heLpLft the country's march towards devolopment 

go 

and aolf--u tLciete", 



3ome of th,, imoortant items of research to be carried 
out in the laboratory arts indicate as illuetra-ttw ixEamoeal *) 

1o 	 Stu$ oyaofrodt of maximum size of partiolo 
2. ehaity of peokiq naturiale
 
U& Cyphing due to coint contact
 
4: 	 Oh6D* of oarti~lbe 
5. 	 Er??ct of basic comprwssive satrngth of rpckitril 

6. 	 Effect; f froquidncy emlibide er energy, input
with rep3oct to densities obtained in rookfill 
0ohstruction 

74 Effect of' iurfaou roughneso of oarticlos 
8. 	 £xtrapolation of all the buva effocts on the 

acoual matorids used ii ounutruction. 

Immedilate. Obtaectbivas 
The n pjsct uotd 'bpdeta the ekltattng knoulofite in tho 

fiold of roclefili teheVi6ut to bring at oar uith- the 
knouled available slsawherab This-uould be achieved intwo 	 ways , " " 

I* C0tt in difftent esoecte ubuld oande here and 
hep us in solving somo of our actual nroblums. 
Leotures and seminars uould be organised to got the 
best ouL of theme In addition, Indian Engineers
uould be sent for training abroad to study their 
ways of uorking and acquire exoariance. 

2& 	 Equipment uould be imoorted to bring tha existing 
lqborabory upto date. 

EKS OF ACTIVxES AW OUTPUT 
ASotivi tiesq 

This consists of appointment of the. top and middle
level tuchnical personiol and training thm abroad in various 
apecLalisd fields, rlecuaory provision for famililrization 
tours of CRO an: the Iloads of the Divisions for four months 
in the laboratories abroad at the rate of one officer oar year
has also boon orovidad for. Research aotivitioes uould 
€otinue to be oarried out in collaboration with other
 
Government Orgeni-.tions and Univereitios, as considored 
necessary. Sovural peoole-from those orgunisationsp neoplo
from the project sites and those from the designs cells of the 
Central Uater Commission will be encouraged to actively
osaticipate in the oroject to ensure that the project makes 
an effective contribution to the dovelooment objective to 
uhich it is related. Those oersons ull also be associated 
in research works which uill be based an actual site irobloma. 



The oulmary outnuk of thofeasibility of h-rnnasi,ig ,rqjUct Would bu Lh&incomootent sites for tho hydpo­olootric orojecte and to enable tho enginaurs in tI3 daign
and construction uf rockfill dams tq evolve 
 ..oroJp tchniquo
in design hni construction of roclcfill damseconomy in cjat comu-iruJ to In orcoet to iiffocttnu construction of mAnry oraarthfill dams dn diffIcaut locetion- The otharoutouts ores 
1 The duvaloamont of laboratory tepting faallitios

for =oec fill. 
2e hcquisitiort bf teohnical kpou-hou and'otaihvaluable data requirod for doveloament okojectsin the country. 

3. Overall etvengthaning of.,QMRS $n Zhe Fuvld ofgSo-owcohunioe -nd cpnari' ton materlaa. 
4. h ueil trained tea of Indian Enginaers uithnecessary experience gained

to in India and abrodtake cao qf future oropbles of &atwJr nature. 



APPENDIX 8
 

fUNIT IM HMIAYAN GEO-7ECHNIIkL
 
INYESTMTION AND RESPACH
 

g~Sk 4 years oCList~rtifl aerAt 1979
 

gM. MrD A noVu Ministry of Agriculture and rrigation 
(Department or irrigation) 

$ 19 $2377.6$333.6 $75 $1950 

(IA thousand US Dollars)
 

Realising the pressing need of rock mass olassification 
.	 in the I and construction of rock-structures, GoverTmnt 

Of Id assistanc to met up the unit for 
Hislayan Geo-tedhnioal Investigation and Rese rch in the 

year 1979. 

To help 1be designer to evolve material and ecoanical
 
dauign CC rock structures, it is neOessary to dltermine design
 
pSSme t.e of rock mass by carrying out in situ large scale 
test and laboratOry tests. 

The HI(Aiyan region is being exploited at a vyen rapid 
rA for construction of irrigation and Power poJecta. The 

l
rooks of Himalayas, the youngest in the wor s, bear mark of 

that have thissuccessive dtacylemio earth movements raised 
mighty range,, Unfortunately, the knowledge about the existing 

of 	this and Peninsula regicastate of stress in the rock masses 
i santy. The silting ce large engineering structuxes whether 

underground power-house, tunnel or arch and gravity dams will 
require a thorough understanding of the behaviour of the rock 

stress history and their response to imposed andlpfer the past
uoed loads.
 

tlbjeatYB :­

1, The Wdevelopment of nucleus for Rook Molling and 
$nfmation proassin,/salmulation studies related 

of 	Himalayas.to 	rock mass in the various raaches 

2. 	 A well trained team of engineers to tackle the 
problems in applied Rock Mechanics. 

3. 	 EZtsbishment of well equipped physical modelling 
faot2ties. 

4. 	Supartise in the field of rook mechanics e.g. Rock 
Mas classifioation. 

5 X fee tunnelling and mollection ofIlumentation 
9iel4 and laboratory data. 



9-r 

6. 411 strengthening o CSMRS capabilities in the 
fild of coplLad Rok Muchancs reaerch. Aollootion 
and arulyuio of field data and ruldted aseudta, 

Immadiateo 

1. 	 Ex tftn diffr snt auaucts uould coie to *Xoi 
and halo us in solvin,, soma of our aotu-l broblans. 
Locturus and Seminari uauld ba organisid to get the 
bost Qut of them. In addition, Indinn Enginoors uould 
be-sant for training abroad to study thair uays 
of 	 orking. 

2. Equloment uould bo Lmoorted to IWia to uod-cu 
the existing laboratory. Rock MeohaniOs ic u 
Science uhere moat of the information is durLved 
from tha tuests in the field and in thu laboratory. 

LOCUS OFACJ3 S AFl OUTPUT 

The Central Soil a flatoridls Resuarch StatLon uhich is 
one of thu untts of Central Watar Commission, carriod out tho 
work of field, invostiguton Lnclucing construction material 
survey and foundatian oharagteriotics in addLtion to basic 
rB@ WdTOi ucek-in tha scienoe of material3. .td is sought from 
Ur.OP tcy stlVthen the existing unit of Rock flohanic af CSMRS 
for Geo..teohaiical Investigation and Research. 

T'h ltivite8, bo b0be arricd out by tho Govurnment of
 
Indle ind' UWfP, to ensure the timely imolementation of tho
 
project are o follous
 

1. 	 Prblmin.ry correspondence regarding orocuromont 
of equipment. 

3w Pu;chuae of Jeep and other essential accessories. 

S. 	 Initiation fur various formal governmuua'l clearnncos 
'ev.rning the proposed UNDP Project. 

41 	 qUijtment of 3oint Girector and sucoortinti staff. 

fb details construction.1oallatLion of building, und 

6. 	 F4ri1iarieation tours of Director and Heads of 

?. 	 'aTaiLng ol- 4;c Senior Officers. 
s. 	 Odcclurimenv of -equLents. 

9. 	 Reatiarch and duvolopuont work in the field, of 
RfatK Mfchanici. 

10. 	 VIi ,ld studies and investigations for ora cts 
un,'er construction/design. 

http:Prblmin.ry
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Projwct, litl6lo 	 £STABLISHMENT OF SOIL DYI,;MZCS LABORTORY 
'AT C.sern.RaSo 

Duration; Four 	yoas. Proooued Strting Mtvj. (prilu1979.
 

Cognteogartfiqo~l -tflfnistry of Agriqulturc & i ution 
• 	 ' ~(ODpautivor* o1 ::rr±-gatoa' 

Personnel &ub- roini.ng Equ'inont 'Mimc, Tot.l 

uS 1 uS 0 USOU US US 
30769800 I171000 7,60,000 100OO 1#233B00I 

The Contral Boll & M'aterial* Resoarch Station, Central 
WUalr Commissionp luau Delhi, is tha' znoer otaniabtion in 
bhe country devoted to the field of go-mechanics and other 
matorial ac.Lunceo. It has rendered technical consultency 
services to numerops arojacts hot only in the country belt also 
in Nuoal,, Bhutan, Sthanisatan'Bufmta IndonoAe, Sri Lonks 
and S Jappore. The orojoc when Imolemented Uill bu a vital 
ohievasertt in tho tfbold or resoarch and .nbovetory studies 

pertaining to foqnda ton investigatidne and eehotguction 
materials for irrtgaltion and pour ptojeots and other civil 
mngineorlng aruc-uruc. ipart from substantial unhancumont 
in the ,oteniasl Fqe.;swarch &nd testing in the ftuld of geo­
mechanics and construction mat-dralos the projeot Putnut uilJ 
hnve far ruaching consequences of Indi-ea Plan ng for bringng 
more leuI uader irrigtion and generation of energy; this wll 
ba achieved bucausA of the pobtibi-lty of conatZaction of 
proJqp~L in soiasic prone aruase 

2rndi-a is,-Ijy o thia most e rthquak3 014t'LOUfLtries 
and holc a sigi4ftef t position in the uorld qraarthquakes 
Duping warthquakas, the loading conditions arv vory much 
ditffeent ?*bui thu s ticQndLtions. The soil Jo subjected 
to a svLe* of pusatlone of 9tres es with relatively rapid 
fluctuations and it J48 likely thit considerabe modifications 
in tho'eoil propefisi may bu oavedo, In vieu of this 
skillful blending of theorutica1 analysis? uxperinoiltl study 
of cril behaviours oxppriq ents upon models of soil structure 
systems and obsurv tions bf the pazlormanoe'Af comoloted soil 
structures systems undaro4umroo rpditionu ,.Q be of 

The longwpteon Objectives of the establLehment of Soil 
Dynntajic Laboratory at CWRS Project are given below: 

() 	 Roeselnh worh to find out the change of soil 
pr'opertLes during vibratory and shock loadings. 

http:roini.ng


(U.) Studies ral.ting to esoonese of foundations and/or 

structures to dynamic loads. 

(iII) 	 Studios ertaining to soil-strfiatu6' intie-e~tLonv 

(iv) 	 Studias pertaining to liquefaction of einds due 
to vibratory loada/oarthquakoa. 

(v) 	Studios r garding dynamic a3rth pressures behind 
retaining walls during vibratory/aoStmic loads. 

in the 	 field of(vi) 	 Devalonmont of analytical mwthode 

seil dynamics.
 

(vii) 	 Study of failuru case histories. 

(1) 	 Neoessery equipment/inhtruonts for use i 
laboratory and field investigations fw corloction 
of data required for the above studies wduld need 
to be Orovicld., 

(ii) 	 Excrto in different fields would come to India 
and provide hale in solving some of our actual 
oroblems. Lectures and seminars would be 
organisud to get the best out of them. In addition, 
Indian Engineers would be sent for training abroad 
to study thuir ways of working aIlr acquire experience. 

FC 	0iqXk kijkOUT MT 

Soil Dynamics is a neu disciolirle 9f 4nduledgo. It has 
to set up a soil 4ynamics laboratorythderfore boon oronosed 

by obtaining equiomont and technical know-how from UDP. Uith 

a view to achiuving self sufficiency in maintaining soil 

dynamics laboratory, a team of exports would be required to help 
set up the said laboratory in CSMRS. In addition a certain
 
number of felloushias are being created for imoarting training
 
to thu concerned Indian Officers uho would ultimately be
 

required to work in the soil dynamics laboratory.
 

The primsry out put of the prjjact would be tho
 
aqsessment of the' fedaibility of harnessing incomoqtent sites 
for the hydroeleotric orojects and to enable the designers to 
carry out eodfloincal and safe designs. The other outputs are: 

() 	 The davoloomot of boting factlitle4, field as wall 
as laboratory, in the field of .aI dynamida. 

(ii) 	 Establishment of well equiOoed modelling faoilities. 

(Lil) 	 Goavlopnent of expertise in the various disciplines 
of soi. dynamics for refinement of design procedures. 

(iv) 	Deuulo mant and imorovement af irrstrumentatton for 
collection of field and lab~fratOky data pertaining 
to soJ1 dynamics and monitoring in prototypes. 

(v) Overa'l strengthening of CSMRS in the field of
 
geo-m chanics and construction materials.
 

(vi) wel trained team of Indian Engineers to 
confi ontly tackle multiferous problems in the. 
field of soil dynamics. 
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W"- DEVELMENT OP SPMAID 
CO*=TE TECHNIQUES AT C&MPS 

: 4 yuars 

start~Inq date : Aprili 1979 

Counew AeOr. : Ministrv ok Agriculture & Irrigatio 
(Department of Irrigation) 

P"-zam = - Taiinig £qupm, Mt Misac. T-+-a I'otat(IneV.Tcrr) 

us$ us $ us us us

198400 55,500 203,00. 101,000 456,900
 

In rocunt Yc-ars, significant dovelopunt in tho 
tetllnolOgy of' dyod concrete has taken Plawo in European
coqrEzes. Ath oth goneral description of large nun)c~r
of 4xrndA drtven In unfavourabl.: rock conditions, supported
and IAUW with shotorete, is available 1ut data in rspct
of quliy and propertios of rhotcr,te used therein have 
nobvrrepca n the tichnical liter&tur.. Also a 
dotRJA0 UfdeestfhiM f its suPPorting action is lacking.
Znded it appears that the properties of the shotcrcte 
ard dotmi" lesgely by tuh Qwttriotcs of spray) ng
mahine and method of doposit i m an b, tfc rock suporting 
neeas 'In India, except on Icharl-ChibrD Tunner (U...)
t no rucconc of usc of shotrcte Ls tunnel s,pporte.

'ma' fcor woppoaztiing thba rock excapation is now c.ntemplatu
for Chukch Hyrd-L"otric Projuct (Bhutan) and Loktak Hydro-
Eloctri Prolene Imaniour) 

The- presunt s w.es as propcmed will be very uaful 
for aoqiring skill and confEdtncc in the application of 
shobemt tadhniqus '1n giant txnno-l±ng projects in I dla. 

OB rVES 

- Tht lono-tou cbjectives of the project arc:­

7J1sPwa*b±ity V&harnessing 1nqqmpctent sites for 
the~-.e~i'y4 ~J~c~jAnd to enable the

tZngeesenCed U tJ Ponotruction of tunnels, 
Und ftround ipcWer houaps etc. to tiandle 

on r-ti s uateiZy an4 eci$*ically. 

Contd... 



10)The dovelopment o. =xPortisa in t1O JirCIplnU& 
of spcayud concrete for r,.finaont in th. 
,A8ign and 'Construction t.chniquos of t4nnal 
supp'Jrta. 

III) 	Davelopmnt and improvwmunt of instrumntation 
for collection of field and laboratory data 
pertuining t., sprayedr concrotc, and ohitprilng
in 	prototywo. 

-1v 	Overall st.enghhening oE CSMRS in tho fiId of 
ge -mechrnics, concrete tGc.nOdogy and 
construct.tan matorials. 

i) 	 Dwvelopmnt of tasting facilities* fiold as well 
as laboratory, ithaj gield of shatcr=rAng 
and 	guniting. 

,J0	To study tha characteristics of existing 
concrate appayZ;g equipments ahd the pr portios 
de tho depoeotid concrate in lbor~tory and 
fiald tr&s. 

Ii IF& study the fiald application of shatcretO for 
*rioes ty~eh of rock-strata. nd tther formations. 

iv)'Yo lor 4uita ), admixture, for shotcrute 
and 	dmt" 

V) 	To davbvbp a robot macrie"foz spraying shotcroto 
trom Vremce dlatawn ta-nabld safe construction 
of tunfoals , 

,vi) To design and standtrdie shotcr te mixes,
qual4ty.ocntral prceodure~ ae. 

vii) To measur* and cQp ore th behaviour of 
sprayed crncrete linings and other support 
systems at full scale. 

FCCUS 0' ACTIVITIES AND WTUPFT 

Tho Cntcal ftil &Materials Roscarch Station 
located at Delhi is one of the vital wings of tho Central 
Watr &Uniskon,' hich is an attached offize of tho Department
of XrrQdtI1='ora MiTSstz* i* Agriculture & irrigation. While 
cS14R dh "tatit, 1 t3s premier jorganisation in I ,dia 
deoteA t 'be field b5 geamechanics and other material 
ScjncoihM,iiC)n=t-l *4tir Cczmrnai.n is charged with tho 
gonral reap.nsibility of initiating, coordinating and 
furthbring in consultation with the State Governments 

Ccctdoeo 



concrned shemaes for the control, conservation -4d 
for purposes of irrigation,utilisation of water resontroes 

navigation, hydroelectric powor and flood control thr,,uahout 
the country. It is the intention that tho former may 
impleont from 1979 to 1993, the projact for develoment of 
sprayud concroto tecc niques with UNDP Assistance. This plan 
is primarily intcnded to carryout basic research work in 
addition tn routine field invettigations and laboratory 
testing pertaining to sprayed concrete tfchniquws, a-ter 
the establishment of the requisite research and tosting 
facilities for the purpose in CSHRS, CWC, New Delhi . This 
would be achieved firstly, by procurent of necessary 
equipments/ instruments for use in luboratory and field 
invustigations and secondly, by visit of foreign experts 
to India to help solve sew of actual tunnelling orcblems, 
training of Indian engineers abroad etc. 

The project when implemented will bo a vital 
achievement in the ficld of research and laboratory studies 
pertailing to geo-mechanics and construction materials for 
irrigation and powdr projects and other -Civil Engineering 
Stractues. Apart from substantial emhancoment in the 
potential for research and testing in the field of sprayed 
ooncrete and pertinent construction materials, the nrojct 
output wll have far reaching consequences on India's 
Planning for bringing more land under Irrigation and 
genration of Energy: This will be achieved becauso of 
possibility of c6natruction of tunnels and underground 
power houses in inccmpetent rocks with greater safety and 
stabilization of high rock slopes involving j ointed/ 
shattered rooks. 



APPENDIX 11
 

Prolect Zttle t RESEARCH ON CREEP OF CONCZTE 

Durtion % 5 years 

Proosed starting date : -April, 1979. 

Co~ntWrart Aaoncvy : 11inistp. of A ricultura & Irrigation
-eprtment oU Irrigation) 

teronn} Training Equipment Misc. Total 

139,200 45,000 103,400 10,000 297,600 

BhCKGR( 011W 

India bjing primarily an airiculturl country 
ne-da speody execution of mndj or rivur v.alloy projocts 
to accelerate thL rate of rogreat in thL ftiid of agricultum. 
por proper and eoconc ni design of the concrutc structurms of 
the River Valley Projucts, the designers ar required to 
have a clear idea about the difEezent stresses and strains 
to Which Wch strucures will be exposed during th . courso 
of time. 

-the concrote tructuris exhibit unquestionable 
influence of tiw on its stress strain relationship which is 
well known as oreop. It is the concern of th, design 
engineors to have a clear picture of such time dopondcant strain 
induced under a given stress conditions so that this can be 
utillsed for prper economical design of the structures under 
given stress conditdons° Hence the importance of detailed 
study of the phenomenon of creep in concrete. 

CB3ECTIVES 

Loncmterm, 

Thu long term cbjoctives of the Research cth cret-p 
of oenorete are:­

1) 	To up ate the existing knowLedge in tho field 
of stAdies on creoP properties of mass concrete. 

ii) Assoclation of some of the wwll known exports in 
thu study of croop and its association in desion 
prdblmai. 

iii) 	 To solve some of our Octual prabloms anJ to build 
up a strong team of experienced Indian Engineors 
to tako ca. of future problems. 

Contd.o 



iv) 	 Strnothening the tasting facilitios, fiold 

as wr-ll as laboratory in the field of cru.-p 
ballaviour oE cmncroto undbr -aripus climatic 
conditions. 

v) Dmvolopm.,nt of wc-,urtise for rofincmont 
Josignddusgn procedures for suCe and aconnic 

of s,.ructures. 

v%) zD, lojpnt ,and improvoma it of instrumncvttion 
ftc actual qtudy of thi in setvica structural 

Sb., iudr of proto-types and the study of the 
=&one of foilure OZ structurws and ovnlving 

isiziedial utQ9urea. 

v:i) Overall- strengthening of CSNRS in the fiald 
of concrete technology. 

AAi~tAO carxy out research on the properties on 
d wp n oncroe isan, unL.tebovationvwi),ste 

w~ncvdr pqsIo. 

ii) 	 to associvtc peoplu from those organisations, 
from proj act under construction and design 
cells of Cntral Water Comission in tho 
tsts and eavs rc!- work tu m1ka them 
Op jrienced to tackle any proboms occurring 
t the protOct sites and designs.
 

-;J) t; tran a group of peoplb at the Resorch Station 
i the fiuAd of cromP studies and concrete 
techiaoV. " that this kpowledge is uaed 
koCLvidg sevral problems at site. 

mus OP AC ZZTES AMD 7T-PUT 

Withot proper studics on tho creep behaviour 
the untir exponditureof the mast Concreto used in dums, 

on the Lstrurwnltotion for collection of data about the 
structural bchaviur oF the proto-typos undr sorvic, condi­
tions bocces infructuous. To help the designers to 

BuWVemlign paramoters for moat aconoicalYAV'.bm S 
-desgom5" dio atu;TUi)Yn lutioratory and field of the 
creep behaviOU" of dif hront constituents of concrete 
waaftr flold rditions to vciy eassntial. 

Cond .• 



The Central Soil & Materials Research Station, 
New Delhi is tho premier organiustion in th country 
deveted to research in Coei-nt and Concreto TechnologV 
and allied fields. Tho project when implmented will 
aug)nt the reascarch activities of this R2earch Station 
in the field of crucP ,ohaviour in concrete and will 
feed the designers with sufficiunt fi.ild and laboratory 
data on thc. subject to enable them to carry out economical 
und safe design of concr-te structures for the multipurpose
hydrO-elctriC projects and ancilldary structurc.
 

The other outputs will be the d.velopmont of 
team of expects engineers to tackle tho mroblems as
 
cncountered frcm time tQ time at sites, development and
 
improvenent of instrumentaticn for actual study of the
 
in service strOturel belhaViour of proto-types and the 
study of the reasons of failure of structures and avolving
romrdial. mnauras. 
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ProLgA..tla:k FrCILITIES FOR RESEhRCH FOR STLDYIt G 
EHiVIOUR OF COUCRETE UIDER HIGH 

TRIhXhL STRESSES. 

Du~etion: 4 yuars. Prooosed Starting Dote: p12.p 1979. 
Countaroat Aoonoyg riniatry of s. rioulturo and Irriqation. 

understood# although uork on this
 

Departmant of Irrigation) 

Personnal Sub-
oontraot 

Trnining
(in .TMC-

Equiamort Miso. Total 

US - US 0 US us US 
98p400 45,000 11,40,000 10,000 12,931400 

Backgrounds1 

Thu behaviour of concrete undar combined states of 
stress is not comlutely 
subject has bun progress for about 50 yuca. Criteria for
bin 

have boon prooosedfailure of oqncrqtwa under combined stresses 
by several Remearchero on the basis of their experimental uork. 

Houover, 2ltr experiiontal uok# in some oases their oun, has 
and at oresent tifme thereshown than fstritdria t6 be invalied 

iW uW in Wbioh all the results can be correlated rnd seoms to be uater
 a vuitabla criterion established. Tha conpopt of pore 

pressure in the field of Soil-loohanica is ull knoun but it 

aeopar to. have been applied previously to the theoriesdose not 
of failuru og co, aoete esoodially saturated or partially 
saturated concrate. F-om our presortste-be of knouledge, it 

does not seem oossiblu that one criterion can be formulated all states
to predict failure of ooncreto in general undor 
Henoe, tho need toof strees, including tziaxial stresses. 

tha prqpoees4 investigetions. The study will elsoundertake 
help tooundepatahd thd stross buhavicur of concrete in tunnel 

reactors etc.linininii p pincrptD d'as, nuclear 

Ob~lectiue.L 

Yhe ,aog-btrm objoctives of the project aro 

(i) To eoable the designers to carry out economical 
nd ware designs of oorcrate struotures for the 

"iant hydro-oloctric and other Civil Engineering
_,proJactte.-' 

and imurovehnent of instrumentotion(i) 4'eou-icht 
,tor pollection of laboratory and field 'uta 

to failuro of conerote and moritoringpertaini
in pvotoup s. 



of Cnbtral Soil & flotf.iols(iii) Overall sbrongthenuLn9 
Station in the field of construction
Rosenroh 

Mkt~jajaand ccroto teohnologY. 

of Indian Engineersa tiwil trained teem(iv) Guildiig un in the 
to cuafidwntly tacklu multifarious oroblame 

fteld 91 conorot# testing and dohign of concrete 

stuOtUJs. 

Owilomant of Roseoxh and teaLing 
facilities, 

tha dsciaolino1. 	
fivld as wull .s laboratory, in 


*'cancro.cu technology.
1 
accoted nractica of Uao 

2. 	 To reviaw the onseontly 
of unia al compressive strength of conc:ete 

for 

da&Jgnv of all Civil Engineering 
struotures, 

orassura on thu
the effot of oore uater
3. 	1* stud 
of coohcrot.,Bd angth cheiact3'istica 

concrete 
5, 'iT&tusdy rs3ti.4oJ hip butuen strength of 

and 	Itdiaxial stUeut' (. It. ' 1"i .1a a d o~ e g t 
War wnarXialtioia 


aIttiqCuoI of E~xgeripaital lebora tory work( 4a ;O0u 
maus
d to I lu a teriarial testing of

bextarifh 
td
oif 5atolo0c
uat latt4i l ou ntet ieta'Thnoeut 	 n21 o/, us,atZi, inch Lta3 	 a
2 ictrs heoght

niiadmutarhnd
,t 


failure of concrote
lo aauchnlq ofnty tho51t 	

dindet v-artdus cgAtions, of X~oadifl ndc 
each case.&fstabUsh the 41&uni.?c critrLoft Ini 

M .L 	 - - It I 

Station locatedSil A90 Materials RuosachThe 	CahttSl 
t~a vital wings of the Control Water 

at RJuw Delhi; isiolo O~f 
of the Deoartmolt of 

which is an attachuid officeComisieofl 	 Uhilu theof n 1rioulture & Irrigation.
Irrigationll Ministr'y 	 is tho renier 

ano 	Mqaterials Research Station
Central Soil 

its kind in India devoted exclusively 
to the 

organiaation of 
concrote technology abcd acimnce 

field of gqO-eecbanics, 
the Central Water Commission is 

cf conetr66 ioi iatora1O 
ruaponsibility or Latiatig,the 	Stategnirged with thu general consults tion uithi,,:ni
....
aniiJo .. 

for 	the control, consurvabion
kpip14106W~dp&arndV 	 for ourposua of irrigation,

anid 	 utilleatiOI$'of l~teri-xGOUrcos control throughout
navigationp hydtoaoleotria power and flood 

ead that the Central Soil and
 oroo
the country, It is 

edwhsJabW~ may implemenit from 1979 to 1983
 

Ma -	 of faciitOs for
theI~ojo~ 9Ltingrtotobli shme nt 

Resus ,tudyiu' tehs~iour of concete under high
 

triaxial stresses, uiLh UOP aasoitanc., 
This Plan is
 

the 0(istin knouledg,, 
primirilY intended to strive to improve 

http:cancro.cu


in the pertinent field of concrete technology anddesign practices. oonnected
This would be achieved firstly, by
procurement of necessary equpment/instrument r us. in
laboratory and field investigations for collection of data
required for tho pruposed studies and secondlyt by viaittoIndia by foreign exnorts to provide consultation based onthe current oracticos being foloued in this field in their
Oountry, training of Indian Enginorg 
 abroad etc. 
Whereas the orojact uhen imolemantd tAll lead tosubstantial enhancwment in thu ootential for Research andtosting in the field of concrete technology and portinuntconstruction matericls 
tho project outout uill have far
reaching consequenos onland under 

India's planning for bringing moreirrigation and genoration of energy; this will be
achioyved bcause of the possibility of construction of projects
economically and with greater confidence in their safety
against the vaga)ries of nature.
 

-- S000: ­
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RESEAR0H ON 4"TER PUTjWTION
Z1 RESERVOIRS 

o! smed S~rtinQ D~e 
ounlerta Anency 

. April, 1919 
t ministry of Wrioulture & Irrigation 

u&$ Ms $ us itus us 
242,400 33r000 741,000 O,OOO 1,026,400 

'In Xndia *h rain fall fceurs during the monsoon only. 
e. such during ary period the requiroment of water for various 
puuPojaU lika irrigation, water supply, industrial requirements 
ete, can be mnet with only frowater storad in reservoirs. The 
stored watcr gets polluted oft-a4a=Wt of various reasons by the. 
pa*4" c TJenre 1# an urgent ned to monitor the quality 
of re 3;v9Arj1tsrT reSPect to its physical, ,hemical und 

S 4laturo of water stored 4n rqovoir varies 

mVi 4Wpt in Apmtef, the ±ncroeased amiount of .qrlj xudiation 
he~4 i - eriejGs' surffc2 * This caWb~la and 
1d-iaqU b~iThg developed. During coig h 

c .lde water at surfape becons heavier aril settles down causing 
convction currenti. 'This coupled with the inflow and 
Outflowing vater renders the problem of monitoring the qualitv 
mora 4ifficult. 

The long term objectives for carrying out rseorch 
on wa-ter pollution in reservoirs are:­

±) Dtenrination of temperatwe gradients at 
various steps of reservoir begore and after 
impourding. 

ii) Monitoring of quality of stored water at 
varioaa depths, in terms of p oondutivity, 
H003 ", CO 3 ", cl. 8047 -, P04 - - - etc. 

iii) Standardisation of methods oE collection and 
analysis of water s mples. 

iv) Estimtion of density of sediment near the bed 
of the reservoir und examination of its 
prnperties. 

Contd... 



v4 Imetigoatai of water budget, hca.t budget, 
salt buOpot, turbidity, hokLical-constituante in 
water, odour bacteria, igae etc. 

-nmediate 

2ITnitoing the quality of 3rLVA ataa 4t the 
p cso4 i~es*~c as. 

it) Trabning of Mm of scientiats for atudying 
the watar quality in the rueeVoirs and 
sources of water pollution. 

Lit) Asas , ui ity of reservoir waters for 
4=1 se uB; Aggicultura3 u= and industrial 

?C$AM opgm AND ar 

° 11e'CintzaL Sokl and Materials Rasearch Station, 
C.ntral Water Commission, New Delhi ishe premier 

ZgnAti in the country whict is mcitoring tho quality 
r A e 6 d1,J~hZi% predent. It h" rendered tochnical 

seriftoesa prof~ ih th country. 
it ' it-) JOi4f~ c c ts. in th~e Aj4earch

Stt m ma ' en6,.Z~t ft datailrd: iftdorratiC12 the 
'Cat ' Ab* ad~icethq pus pr~oep;,aputharitie &!taards 

ayaS .SV-Bf gtin, rCoiwoor watrm -in 4-h nuntevf 
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I ESTABLLSHDEur OF RESA,CH ANDL3, T STIM FACXL ESFOR FARI.E SOILS 

: 4 ywars 

Date - AFC11, 11979MIN 
counterirt Aggncy t W timtry of Agricultue 

UM *t bf 1rigaq o 
& Irrigation
I rrgto 

Fbroonnel TS1.DLj ! bn ,misc. Total 

us 4 Us _- us$ 
-242V6W~Vo #-I I 43rn00.' . k_ _.SOOwoooo o' . WLoI - 790, OC10 

eelImient 
vigr .96ail ila ir W itrdve the export performance 

-A , tuober p projects Lor enhancing the 
are predentl n h4a I 1,60anY .. ore would f0110w in th( years
to acne. Thie inMdle i ccdnjV the land frm sea and

caps""gn on-of shore marine structures. , t I1"4i0, b lJ In the s,. .eds, there 
has been 4 u;udln quft 'In &f dt e construction activity.For the eciodc designtnd eOnatruction of marine and other , U VAi 1 9 absolVtely vitpl that the 

C~m~ftj^4 eh *na deforttca churaiteristlos ofthem depo its be .01-arly 4aUAW1tshed. 
- 4 - L , _ 1 FrI r.- jza ~Of WeP .s;rtVxtb would s'toct tlveirffC#AtM t zVepWA.v 5 b~, oading alternating

1frQWte0n 99 7z4ant4Yrsa depending uponthe 0harip imuA nt4_ ; oitcua. Foundationsof same O the, othior structures would need designing forheavy 1os &*6,a~hte, bratjias. 

Carine depps4ts. aze knci Vor their sunsitivityand tre .aerOUSbehaviour when subjoctea to dynamic loads.
Et A tWVaro ,exrariencp that smo of thesestruatures weEr do ed in the phst bn the basis of thumb 

Zn addition' t the la Storv investig tions,
thszk isk % .ed,for perf(ecti the in-situ sampling
taehffiquWa 9~~'Aq 1d-4. p~rprti0&8td corro latingth with lab too 'y'ii A . Wila~ble tecd.nques for
establiahing tho depth, profile and thickness of be-ds bygoo-pby 1ol thods in correlattn with the bore hold
infdftM%.1tW69d " to be perfected to define the geanetryof the 9VA14 0i,4tWz. It would neod a fair amount ofsophl.Otbrti l; In Uw luboretory anJ fi-id work, backed up 

Contd,,. 



by uqatil an.1ytiCtAl Work befera any uslb le resutst ­

would CIarg3t. 

- -"k~i;iig cdt ths study o'f the maa2FPt.ecs 
~~~~~&'ilE~rn-U±s _ hLua boonr made in Xndia 

durixg the last torn yeara or so. A lot more of laboratory 
Indgj4~Atud*cs haive-Ap bp carried oft 30 th~rtJ 
deeian and ccn~truction of marino structu~s, carblod 
on a. rat&uiaI. arid"*cmdfting,. h e)gada 
Will go a lono-way in fi1fitllng tho 'hR a Vtction. 

f Imsaearch "id testing focilitGes for marine 
so±is amo as follows:­

q. ca~y t roso&ch in sinpling techyniqua 
. anid uaqdi stazbodrs ~Rr, rS'dturbed 

4TP swoils used± gofroution 

-.)t" 4 q 'A 

l'a~~m ati -Wel~rc~~heas.±t1 

in tB otlieri to' ind 

~o ~ ~roperi8 bEh bad1. 

ain ~i ~~~~rn ba and 

Et 40 naL .. 

V r­



tne &i4$tig kncwlodgetrje~wou34 update 
on thee bhaviour of marine soils so an to deal 
with all type of problems met with during 
constritiont of marine structuZe. This would 
be 	 achieved in -wO Usys­

i) 	 Experts in different aspects would came 
here and help us .dn solving some of our 
actual problems. Lectures and sominars 
would be arranged to derive maxdmum ben).f it 
out o them, in addition Indian Engineers
wo" b ttained abroad in ithis field. 

il) Equipment required for carrying out spocial 
tests on marine soils would be Imported to 
establish faoilities for laboratory study and 
in-situ Ptudy of marine soils. 

17U8 OW AGZIVIT S AND CTPrT 

Ttis consists of appointment of top and middle 
level technical personnel and training them abroad in 
various specialised fields. Necessary provision for 
famil Arization of tours of the Heads of the Divisions 
fo* far months in the laboratories abroad at the rate 
of one officer per year abroad has blso been provided for. 
Roesearch activities would continua to be carried out 
in collaboration with other Govermn. nt organisations and 
univerities, as considered necessary. several people from 
these organisations, people from the project sites and 
those from the desig-6ells of the Central Wiater 
cou issboc will be encouriged to actively participate 
in the project to ensure that the project makes an 
effective contribution to the develcpment objective 
to which it is related. Those persons will also be 
ass&gcote4 in research work, which will be based an 
actual site problems. 

The primary output of the project would be 
to evolve methods to study the field and insitu 
behavLour of marine soils to enable engineers to gain 
ccfide ce and effect economy in the design and 

Contd... 



constructon3 ofE marina structuzos. Tho othr outPuta 
ares­

1. hh develqpr.t of field ~iad laboratOgrf twating
gadJl&ia& for mriLnj sols. 

2,*aqusiton ;hnccL, oibtain. e -rtwan.. 

projefts ini the country. 

3. Vqa* slitrenthening of CS4Rt in tho fidId of 
'gIooha~I~cs. Z 

-. $ VJZ: 

40-A Wel3t tralodte": oz; Enginaa3rs with neceasary 
6gpe~1*viO* gzjft in In~dia and abroad to dedl3 
with prcbleme of marine ao±i . 



APPENDIX 15
 

EXTRACT FROM REPORT BY IGS ON ROCK MECHANICS AND CSMRS 1978 PROPOSALS
 

6. 	 CONCLUSIONS AND RECOMMENDATIONS 

6.1 	ODM sttongly supports the need for the development of Rock Mechanics
 

In India particularly in connection with Himalayan hydro-electric 
power construction, through the provision of experts, training 

and equipment. 

6.2 	From the recently ended Indo-Dritish Rock dechanics project is is 
clear that before future projects are started a precise specitication 

and memorandum of understanding should be drawn up by a technical 
mission and agreed between ODM and GOI. Once the project is underway, 

progress should be vatted at 3-6 month intervals by a Review Committee. 

6.3 	It is strongly recommendod that in future projectz there be considerable 

integration between the various agencies involved in the fields of 

rock mechanics and engineering geology, viz the CWC, O!, CSMRS project 

engineers and state elect'icity boards, and that there be a strong 

practical bias related to Himalayan sites under investigation or
 

construction.
 

6.4 	It is strongly recoeaded that the technical staffing, management
 

and basic facilities of CSMS are considerably strengthened before
 

any further disciplines are added to the organisation Delegated
 

authority should be arranged for the Rock Mechanics Division(s)
 

6.5 	There im strong support in principle for the setting up of a
 

Himalayan Gcotechnical Unit. It is recomended that this be set up
 



and developed in Delhi with OD11 ussistance (as in request No. 11
 
from 	GO!) but that the Unit be -un as a semi-autonamos unit under
 
CWC with techLical staff and a management board drawn from CWC, 
GOS, 
 CSMRS, state and project authorities as appropriate, and with 
U.K. 	co-operttve representation as well. 

6 6 	This body co'ild form the principal centre fur Rock Mechanic. In
 
India and co-ordinate the activities of other groups (CWC, GSI,
 
CSMR$3, CRS, Dhanbad etc.) 
In project training at Himalayan sites 
and in the U.N. In concept thuL would wery in a similar way to the 

Snowy Mountains Authority in Australia.
 

6.7 	 GOI requests numbered 10 (Advaiced academic and research training
 
in the fieldr of geomechanics and construction materials), 
 13 
(Establishment of research and testing facilities for rockfill), 
14 (Development of sprayed concrete techniques) are also 	 recommended 
in principle for ODM support. 
Detailed specifications for these
 
projects should be drawn up through joint consultatiou between a
 
technical mission from ODM and GO! agencies. In particular, training 
requirements of 0S1 geologists CWC/CSMRS and project (eg HPSEE) 
engineers should be carefully considered together.
 

6 8 	 GOI requests numbered 12 (Establishment of soil dynamics laboratory) 
and 17 (Establishment of research and testing facilities for marine
 
soils)* are also in important areas of suience and technology relevant 
to current engineering problems being encountered in India. 
In 
principle, these too can be supported by ODM but it Is recommended
 
that they be deferred for later consideration possibly at research
 
institutes other than CSMRS (possibly University of Roorkee and CWPRS,
 
Poona respectively, both of which institutes are engaged In allied
 
research) The GSI has also expressed interest In sea floor sediment
 

research.
 

6.9 
The remaining project requests in the field of concrete technology 
(15, 	 18) and water pollution (16) are within the field of CSMRS. 
Details are being referred to Civil Bngineering Consultants for
 

assessment.
 

i.e. 	sea floor sediments
 



6.10 To summarzse U K 
response to the GOI proposals, of the above 
9 major projects, proposed for es:ablishment at CSMRS from 
April 1979 onzrdr, items 15, 16 and 18 are being referred 
to Civil Engineering Consultants for technical assessment, 
items 1o, 11, 13 Lnd 14 could be supported by ODM if integration 
with other agoncies closely involvee in rock mechanics and 
engineering geology can be achieved, pnrticularly in the case 
of *he Himalayan Geotechnical Unit, items 12 and 17 might be
 
supported by ODM at Inatltutio"e" 
other than CSMRS la due course, 

but should be reooasJdered at a later date
 

6.11 
ODM would like tu support unofficial proposals put forward by
 

the 087 in informal discussions with the writer. Proposals 
for monitoring of in-situ stress and di3placements, landslide 
research and monitoring, tunnelling monitoring, provision of 
laboratory and field equip ont can be supported In principle 
as components in training paqLagoa at Lucknow and possibly 
Hyderabad. It would be advantageous to link theme with active 
hydro-electric projects such as Nathpa Jakhri and Tehri so that 
full practical integration with other agencies can be achieved. 

6.12 
ODM would also like to support the unofficial proposals discussed
 

between Dr Ward and Mr Shah, Chief Engineer (Proitects), EPSEB for
 
a tunnelling development trial at Nathpa Jakhri, and for fact­
finding visits by Mr Shah and his engineers to tunnelling sites
 
in Europe. Again, they would like to see as full an integration 
as possible between interested agencies on this preject, Including
 
CWC, 0S1, CSaMS and possibl3 CIMS. Such Integration is embodied
 

in Dr Wardes proposals.
 

6.13 
It Is recommended that ODM support consultants' visits to major
 
Himalayan dam sites In order to set In train the best form of
 
site investigation to solve the particular problems encountered.
 

It may be possible initially to link such consulting visits with
 
the proposed technical mission visits. 
Consultants who might be 
considered are Dr W.H Ward (tunnels), Dr J. Newbery (High Dams), 
Mr J.M. Reid (High Dams). 
 Both Dr Ward and Dr Newbery have indicated
 
their willingness to act as consultants. The writer would be willing 

4 



to serve as a member of a technical mission. 
Ur B. Wareham
 
might also be considere4 as a member
 

6.14 
The imuedlate priorities for %.onsideration by a technical mission
 
in consuLtation with 0I, appear to be 
a) establishment of 
an agreed specification for the settlig up, running and reviewing 
of a Himulayan Geotechnical Unit, b) establishment of agreedan 
specification for geotechnlcal training needs at CSHRS, 081, 
CVC and project authorities, a) definition of the priority sites 
and areas for practical site investigation (eg Salal) through 
consultants' visits and the role these sites might play in 
training (og Nathpa Jakhri). 

6.15 In. order vo achieve reasonable progress towards the establishment 
of a modern rock mechanics e3ntre an4 allied facilities, it is 
felt that teama of experts should be recruited for a 3-4 year 
assignment, rather than the short periods for which experts were 
recruited during the recent project 

6.16 Facilities for full participation by Indian engineers in the field 
(transport, adequate allowances etc.) would need to bo Improved, 
and a guarantee obtained that Individuals essigned or seconded to 
projects would be available for the duration of those projects.
 
Without those the continuing development and growth of Book Mechanics
 

in India would not he assured.
 

7. RIFERENCE 

McCann D.M & Cratchley C.R., 1978. India/UK Rock Mechanics 
Project. Geophysical Surveys ot the Jakhri Powar House Site,
 
Himachal Pradesh. Preliminary Report, ZGU, Institute of 
Geological Sciences lips + Figs.
 



16 APPENDIX 

8RO &gkA1 FCR CO-OEMTXON WTW2=N U.K. AND INDIA 

NO. ame of Project FinanTotal 
3 

-caloutlay in million of P-,.Foreign Rupee 
component OaTonnt4 5 

Pdte 
No.6 

I"1 

Central Water & Power
Research Station. Purie 
Multidirectional randam 
sea wave basin 

9.3 4.8 4.5 1 3 

. 2 

3 

4 

5 

6 

Centre for cooling pondstudiea 

Large ship model testingtank 

Manoeuvrizg basin fE'r 
ship model t-estirg-
Cavitation test facilities 
for marine Prcpellers 
Mathematical modelling of 
rivers and estuaries 

20.0 

21.3 

13.2 

5.9 

22.6 

11.2 

10.6 

6.5 

4.13 

i6.0 

8.8 

10.72 , 

6.6 

1.77 

6.6 

4 - 6 

7 - 8 

9 - 10 

11 - 12 

13 - 24 

7 HYroelastic Vibration 
Analysis Rea-earoh Centre 

9.6 4.9 4.7 15 - 16 

88 DoOumentatLo-n and 

reprographic facilities 
11.1 6.0 5.1 17 ­ 18 



APPENDIX 17 
, ,
and location of ' . n, 


the project s ru*" f_ V !.',ttOr
 
(a) Title 	 I, -Ir. ., u 

b) Brief description of The prosant davlopments in the
 
objectives and purpose fjcId cf coa:c i -- Lneuring
 

ino.± ~jv a pi -o&- k U Ii
towardL.uLiJAi.,rL.cr ui. o£.,o, 
regions for various purposes*

With the increaso in the sizes
 
of 	oil tankers, it has become
 
necessary to leeto theoil 
terminals in deepor virters, 
away from the hbour basins, 
and in areas which are more 
exposed to the rogrnurs of wave 
and 41nd conditions. Exrloration
 
and tapping of oil from the sea
 
also cal for erection of
 
a..ahore structures, the design­
ing of whicn needs consiaeraio
 
research. _he o=^zhore strue.
 
turqs are prone to action of 
worvs %nd currents approacbing 
from L. forent dlrections vith 
chsr t3r stics of -indomness
 
in 	 respect of wnvo hoightsl 
wave periods and v'¢o directions. 
Tostin under these condition3 
calls for a facility by wy of 
a wave basin where a TOelisti­
sea cAn be simulted Aith multi. 
directional wave trains at 
kn-)wn cnd adjustacle spectrsl 
enorCy along with supcrinposed 
tial curremts. With the present
 
omphasis in the country to tap
 
tho offshorop resu cez7 there
 
is an inmedinte need to creAte 
a multi-directional random sea 
wpve bpsin at n estimated cost 
of 	Rs 93,00 lskhs at ChS,Punes.
 
The project is expected to be
 
financed through foreign Rid
 
with matching Govt. of India
 
contribution.
 

c)	Time span with tentative 5 years, 1st April 1979
 
starting date a
 

1) Staff Res 10.00 Iakhs
d)	Lac I inruts to be 

,rvvlliod end Rupee

ox:enditure involved r 2) Equipment R 17.00 lakhs
 

3) Wave basin R 8.00 lakhz
 

Contd.. 

http:uLiJAi.,rL.cr


4) 	 Running & Rs 6,00 lakhs 
maintenance


6) 	 Miscollnecun Rn 4,00 3Ikhs 

a) 	 InhIorition of o.ternnl Hs 48*W0 lakhs
in.-uts required t.o.
 
oxerts with flold of gonqultentL
 
spec. a2sation andnuber-ind period train. 8 m/ - 4 consultants foring facilities with 	

a
pu.od of, two months each.

field sad nunmber end
equi. ment needod, if any, 	 One in the fleJd of mocha­

nicel desIgn of oquipmenb, 

Two in the fteld of electronic 
systo- deveirpment for Wqn msen vevG gOlf-ono
 

One in -nstruentatLon 

Fj~gjThveh1 ~ T 
4 Mos. period 9 months 
ooch - 36 a/n 

1) Random sea Ceneration 

11) Mesuromonet In models 

3) Testing of offshore structures 

.) Testing oL flontinS structures 

1) Wave vaddles 

2) ServO oon rols 

3) Spectrun synthesiser 

4) Computor based measuring 

5) Blactronl Instrznent 
f) 3stimnto of external £ 	 3,00,000

iniputs in financil 
ter-s ral.,-vnt to
 
donor snurce and
 

cont r. . , ­



Ilili bo obtiuf noS sopa' aSg) Cortificato of picinning 
MuntV M.l) AIPrOv-I inittCo-,,ar~iisio, oJ~enrmicaz 

inC prliul P109ox-pidituro .o1crr.nOO 
DOTD clecirance for' 
eq'Tui rent 



,'i, APPENDIX 18 

a) Title and location of Qgn1ni r Pond otudieI 
the project: 

b) Brief d-csription of Thermil power station require 
objectives & purposes% large qvontum 01 coolinp wttor, 

varyinc betwon 2 and S ci3 
per Megawatt.' Such large 
quantities of water are gener­
ally not available for once 
through cooling, except perhaps 
along the coast. Accordingly,
the cooling of water has to be 
offooted through radiation in
 
the cooling ponds or by using
 
cooling tower-s. The running &
 
maintonanoo cost of cooling
 
tower Ls quitO Lzrge and as 
such there is a general pro­
forenco for coolina ponds. The 
reqisite aroa of cooling ponds 
has boon imperically evaluated 
from orperienco in respect of
 
various power ntations as I to 2
 
acres per MW. Hwover, with the
 
existing limited water resources 
and advent of supor thermal power

stations in -cho coantry, it has 
been found in a .mber of cases 
that adequate cooling pond area 
is just not available. An oxample 
is the Obra thernl power plcnt
nf 1550 MW capacity with an avai­
lublo pond area of only about 
120 acres between the outfall and
 

.the cooling water intake. Under 
such o rcumstancos it would be 
oxpec'ed that tho hot wetr from 
the outfall would rocirculato
 
throuh the intake and accoidingly
 
the temperature of the cooling
 
water at the condenser would riso. 
Such rises in touporature arc 
detrimontal in tho efficiency of 
the thormal plants. For a super 
thermal power station of 1550 MW 
as at Obra, thu annual loss in
 
power generation would be of tho 
order of Es. 250 lakhs. Itis 
apparent, thorofore, that a little 
forethought in properly planning 
inteco with the aid of hydraulic 
nodal studios could result in 
tremendous savings. 'As a matter 
of fact such energy savings are 



w'nrth .uch more in view of thecritical power shortago in thecountry. It is thurazoro proposedtc sat ap a rosuaroh oentre
cooling pond studios 

for 
at a cost of 

approx. Rs. 200 lakhs.
c) Time stan with tenta. 5 years - 1st April 1979.
 

tive starting date­
d) 	 Local inputs to be Rs. 88.00 lckhsprovided and rupeeexpenditure involved. 1) 	Building Rs. 20.00 Inkhs 

2) Equipment Rb. 30.00 lakhs
3) Staff Rs. 20.00 lak-hs 
41 Exporimantal Mc. 8.00 !akha 
5) ?Iaoollanaous Rs.010.00 uftcs 

ea. 88.00 laks 
o) Indiction of extornaj 

----R-. 112.00 loakhs a-.­
'i'uts required i.e.
ocp ,rts 'withi flold oe CI)Tlzult ts
 
zrcalisation & number
& ocriod,training fao±-* L4 	man months in the field of
lities with fi.old andnunbcr & equipmcnt necded. 1) 	Themodynamics

if any: 	 of two density
flov
 

?) 	Thormodynamios of two donsity
flow with p.ani4al -oference 
to hydrauli; and mathematical 
modelling.
 

3) 	Thormml ,diffusion. 
Fellowship Trininr 

52 man months in the field of 
1) Planning of research faoili­

tioa in the cooling water
 
lystom. 

2) 	 Thormodynam..is of 	two density
flow 

3) Thermal diffusion 
4) Hydraulic model studies of

cooling pond.,
5) 	Instrumentation measuroment 

of various hydraulio and
thermal p.a-aetor. 

....
3/­

http:Rs.010.00


f. 	 Estimate of external 
inpu-ti in financial terms
r~lovant t3 	 donnor souroo, 
and
 

a. Cortjficate of PlanningC.=risst,,j clcrance, 
oxpozndi tu-ro and DGTDclearance for equipmont. 

Egu~Pm-ont 

i)Mini computor of 16 ,or-r
 
2) Variablo air condi. ioAng
a ng t 
3) Humidifiors 
4) Long coll photoolastic

calorimeter

5) Infra rod scanners
 

6) Thormistors
 
7) Hoating elements 
Co 0.7 millions 

Will be obtained as soon asthe scheme is approvod, 



APPENDIX 19 

Tit1 and 1ocation of SI o 	 1 

b) 	Brier descriptLoFIg ank. ",
objectives. andai-g 	 T 

upontz ding lirge merchenit, %e 
vase:s A~ beg n~i~g,4W'c also bowS 
mrdeto ibeet the z'e on'
of 	thae IndianN U~ ,en d* 
v"-v"*~~,w ha*'beij00%& If 
upon U, ponftqt "t I t""rrt 

'the1nTayeesvls Thes" su­

modely h~ive to be 11mitod, tw,4 13 
,ageamt, 7 m somprally odoptd in­

model# the Zme4 cross VedtionL 
reqi;W urde4vWAv4,pU '~ 

4.5 vsec. also Impoases pefs*os 
limitatIon i;,x#golng 4g 
speed vess a.2 * 9i4vi7idomittee, o el T n 
Tank. aft"~ aon, iring the$* 
2±ndationst iawvdigested
build0no of 4f , B~,1~L~ odel', 
test.Dg task. &*eQf~gty,-a 
.1rg ship xodel,am
3010 m 4vg- 26tmm 

r7.5 m~4eep is pvpoaa4 

Alongvfth the tea ' ests li 
also zneear7 t~o participate
Flat sl i the sea trials so' 
tbat, ship model end -protot~pe 
coarelabion oan be studied aueh, 
-~apai'ticipationIA also cvnt. 
plated In the prosent proposal, 

a) 	 Tim-opal*. with t*Ma' 5 years, lok,#~x1'2M7 
tivo starting daft j 

8) 	 Local Inputs to be 9 VA aw 
proridod and rupee, , 
expend~ture involinds 3) Buildings 70.00 lakha 

2) 	 Iquipmenf RIa 8.00 lakhs 

4) 	 Bxperimental ra 2.00 lakha 

07.00 le".a 2OETt~U$T A /AHABL 
tocpies a substxatia1"' 

aea of the tmnk arcax Sectiov 



f 

) 	Indication of ezmal "30
 
inputs reqired .,...
 
expert vith field of,t
 
speglalisetIon am
 
nmbr and perliod tralnw 14 am onths in the field ofing faciltties vlth 
field and nmber and 1) Planin of the fadltr, 
equipment needed, if speifilaatIomn f equimust 
Biwa and sp eal- nwrm tati on 

3) 	 Opeeetion anaf maintenanc 
.of the test Cae7lty 

3) 	 Theoretical canai3ereatio 
and exr enta2 techqqes
and to canot short t er 

j." . coursev In ship desigue'and
o4el teatin." 

Pellovshtd Tr Kni 

12 man month* for planning 
of test facil2ties, Instru­
mentation end SqU1raent
doesIgn spoct and mathemati­

.gal nodsoling. 

The equiment end allied 
instruMentation will oomrise 
of equipwent for ship model 
fabrication, propeller model 
febriotion trolley fbr 
towing wdeLad £nstment­

*e.ton ft measurement of 
ohP patanete s. 

f) 	 3stimate of extema1 is 1 0.66 million 
inputs In tln'ml 
tome relevant to 
door soarce and 

g) 	 Certificate of Planning Wil be obtained as soon. as 
Cc salon Clearano, the ohm* is arroved. 
expenditure clearfce 
and DOTD cleerane for 
oqulruent 



a) Title and location 
the project: 

of M 
Mod' Te t 

Bnnfor ChiO 
at G. .1 . 

APPENDIX 20 

b) Briof description of Expazwioa of Commexcial ship­
objectives and purpose": building induvtry and rcquire­

ments of Inaian Nwvy for buldiin
naval vrs'-J'. alZ for - tt3. ?P a mu.,CoouvrinG Bdzd, as a nOCO.z;,ry
adjmunot to tha exacting ship modOe 
testing tank at C1,PRS, Pun-, for
testing bua-keeplna clua. ictrictics
of vessels. For this purpose, a 
basin 06m x 80m x 5.5m deep, equi­
pned with wave generators and %
oloctrrnlc tnstrumenzs to oontrol
 
and rccord moveoents of ship wnAnla
is 	 planned. 

The protosal for manoouvring 
basin has been roommended by
Advisory CnmmJtteo for the ohip
Model Testing Tank. The apnroximate
estimate&, cost would be Rs.131 Lakhs
for bui.lding. ' uipmont.ost~Ablishment
and traini nG.
 

o) Timr. span with tenta- 5 years. lt April 1979
 
tve start.ng date:
 

d' 	 TaLcO. inpats to be pro- Rs. 66.00 lakh_

% dad and rupeo expondi­turt, ivolvcd: 	 1) BuildierX ,.40.00 lachs 

2) DquipmcntRo. 6.On lAkhs 

3 ) 	Staff Rs.1O.00 lakh. 
4)	Expori- Rs. 4 00 lakhs 

mentl 
works
 

5) 	I.,iscolla-Re. f.00 lakhs 
nocus 

Total s Bs.66.00 lakhs 

o) 	 Indication of oxternrl ,s. 65.00 Lakhs.
inru.s required i.e.
,.%no:'ts with fic d of Corsultants 

', airstion aind number 15 man months in the field of
.'d!ilowith feln 1) Overall planning of the facility 
.zrl itumber and aquipmcnt and specifications for oquipmcitn,% 	dua, if any: 
 and special instrumentation.
 

2) 	 Operation & mmintehnoe of 
test facilities.
 

3) 	theoretical oonsiderations and
experim%.ntil tothniqvi,4c and to
ca,-luct -hort t. rn cour-.)s in

SESTAVAILABLECOPY design and model tosting related
 
to 	study of sea Imeping.

characteristics. 

.. 	 .2/­

http:Bs.66.00
http:Rs.1O.00
http:start.ng


ID'nft orvu~f:L--i ard t-ti .d t'uo 

.anoia tecal desirni ascn: vid. 

Thucoca4 mntand.istu 

C. ''~d~co~r.nu, 
Lrzfldiair&cJuiptic'o 

ciom -11 anurrn'0d. 

xaic -m-A)or- for rcasuor 
u(md'r mo't.iac, 



AMI.,NDIX 21 

flerltv for
a) 	 Title and looation of MattiOn test 

Marine 	 popeller s ithe projects 


no 	fa ties in theof There are .. research andb) 	Brief description for cavitativncelery
objectives and 
 ies:ipn 	 ;lelo1nfnt udiesocnpurposeSS 
 forEarine propolerp.tPe~resent 

legigi.ng the *riPOPJAr the 
LfrastrutureB ex'stsn .nd.a, but

i) 	 :Limitad to 2.5mLhe m~,nifactuz'ifg simila­hla size. Cormidering the 
the design andrity of technology in 

of 	Kaplan turbfine runnersmanufacture 
and marine propollorsthe available 

Plants 	tt Bhopal
Dapac ty of BHEL 

can be 	utilised forand Hardwa 
large diameter ship

manufacturing Thuso it is impore­propeller also. 
tivo to bavo the cavitation test 

on 	marine pro­
facility for studi;-
pellers not only for design develop­

mont of routine prop(3llers 'ut also 

for expandin~gthe -dign capability 
to ing]adied u iu3avtating forms 

At 	present a multitast
and,t4=sZters. 

ateV' tunnel' test facility has boeomo 

Researchat the 	Cavit&atonoperational
Centre 	with the munifioot aid of the 

It is therefore considered-UDM?.' tunnel 	with 
.more logical.to equip thif 	

thetest tdroUit since 
a marine piropeller 

exists 	is 
,-the basic facilityihich

designed for undertaking such
Ia~ready

tests9p Considerinlg Its future 
Witbr-the iterchangeablO-developmen~t. 	 the 

test sootions. the versatility of 
propoe r test section canmarine 

to 	cover testsextendedfurtW be 
on yhUofoils caslodos, submerged 
body forms an& planning surfaces. 

Ist April 1979. 
o) 	 Tina sun with tentao- 5 years, 


tiva starting date:
 

Re. 17.70 lad
d) 	 Local inputs to be pro.' 

)expendi-vided and rupee 	 Re. Nili) Buildi-ngture involved: 
Re* Nil2) Equipment 
i. 12.00 lakllB

3) Staff 

' 4.20 lakhsM6r
4) Experimntal 

Res. 17.70 lakhs-
Totala 
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o) Indication of externallnPuts requiredi.o., 
cxpcurv with field of
 

~np~~rI V d,
aci1lt t ra i ning0 8 withiumbr a10oaod. i eq .7 uip n and n16 man ~ equ Months i 1 th8 fleldon u f e d ofoU~iQLI 1)fany. marine propelle
testin 
 l . 

-Fe110wahilTij , 
1m aze ponh 1. th field of 

n
msi t 
 "ropeller Model 

Tn - P"Pe3ler test so­sopeerplox a-lass Vindows.Propeller dynr-Ometor
 
Throe oonponont balanoe


f} Cztzato of 
Oxtoezrna other in ntrtla 3 n.
La ; 0.26
 

inputs in financial 
 Z ; 026 millrons.tcarj rolova-t 

11nor souro(, to
 

g) C-rtlf and 
o f Planing-C OCndituo Will_leA bo obtained , the sohome aa SOon ansanctioed. 

n flTD r0 "ranooe 
cquivriant h" n for 
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Iiten No#0 

Titla nd 10ceilunLli---
of P __ e nd 

tooniques8r 
o ~A~u~Oml~tiol Jo81UT 

b~rl~ domript~n 5 d tho "r~d ovr in 
0objoftiYdesription O

obictivrsrAPj~csl 
M1plboing wSdly

iflaigatiC11a rolatinl to vao reources 

Cnd t,10 f lurial. tid cou 1a' onvi.rOwwnlftO 

22i0130 m~dola enable prodiOtivo irrvw~bga­

tiofls vn~d dosigh studies for flood 

propogatiof ond foreofo singD tidal behaviour 

of owtma Ivato- masBoon, :7atr resources 

*yib~D ndoptimytion under na~tural 

.j~mo~mid60 nsraiflo. 

3eeT!O developmenlt iii tda fild hus 

airoady tabIfl PltOO Ut CIP.u' daii.ng the 

31t cdootdoe I'urtflCr co0onlaratod 

"C.1ooifl iz I-aCOsisry in the oorrbomb 

0! be. ooiufltvyO progress* 

Uinder tho pro3jOba o-mAbiOal1 

mdollinr jxn otaor ol troino 

Ujobpques v421 be darrhood raoatnc1 

saloo ins 

to 

-i. Viubor ivauOQOO 

3. Ooa hdrodynaflnd 
4. psuabU0XnJ hydrodnnlbs-

Tho prowo~t u'11 Onhnc 6eOOiA-'mfl 

eff orts in bim fialda of =thciOtjocbAl An 

nulwrl~L formanionbf and oomp1'or 

SO.M.1co, cgidhO an inruwontatono 

a) Timu ureon im% tontative 4 yen?'. 14.402910 

d) Local inpuits to bo proviao6 

and iea oxpoflditurol L5.nv d 
pa.61OC' 1OLht 

Sbetff 
laoollaoDOs 

Rs..nP0. 000 W"di 

RD .2.6.00 Lts~ 
sje li% 

RD.66*CA lalcd 
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Rse1AD lokheo) ntlic~ation of Oxtornr4 
inpu-. rqaimcd leno .4o0r4. 
ryit' tc'2 1 u: Opecoalic %Lionp CO &nitlt-atis A 

MOIJJ III tU Ottu"' o:r.-anb.'r I, t p iriadt trainflG 30 InM 
raojlit~os viitj field and 

2e inite oonft itochniquaO6. 
2.Uiydraulic; Tranclcnts 

4. Flood TTavo prpoaaion, 
5o 17~ro hyrodyflafled 
0, Tidal hydrodyialliOO 
7a*Sodimnni' transport. 
as PolyphauO flown 
9. Tv'o-daN itY floi'4 

1.0. 	 Thermal. flow~ 
Icflcrrihip tminifli 

120 man inonbh in iUio Molds lisuted aooV. 

"CuiPfl2f 

ALvinfi-mo1diumi digita~l aorpl1Or wit-i 
pcripslor'tIl for input-Outita data 

oonvoraion, plctv..ing, dina'loy and 
analoiuo devloese 

C;sirIa-o of~ Oxtorna.1 irnpA4J 
In t~nr~~o- .w rOlc-*,Arb 

Z 100 ciiluoaf 

t~o donor nouro 

,)corti:fionto of Planning 
(W-%i:.3ton clearances 
uoc.'entitatro anid DGT 

WTllU o 
approval 

.llfioda'i co'~ 
in prinoLpia is 

a-i 
Given* 

cOl-,j 1 ranoo tor o4lipmIt~ 
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a) 	 ?itlo and location of fJlwAV"' .4t Pj1g 'I-'in. ffnonrah 
bho 1Plojoot 0r V 

M)i teCi doncriptiori of CTITIM is oorinrriod 'fli It to d z.~nt o
 
o' j- Livogi and pir oajon i, I I -'~ It.ar I6 if It 0 ~ 1 ,
 

couz7e Th1is urfl.-a to doa.i.n. of 
largo hydra~ui nzutuz a licc dams aryl
tuInn.a viu intrioato control struoturoa 
and maohanirno stuch an Pntos and volvita, 
turb$~ao, divide -wall strucobaron, penstock
bifurcations oiJo. subjooted to hiGh 
7alooity J~lov and consoquent hydroolastio 
vibrations. 8oeral, failures have occurred 
dulo to thono oausoo callinG for an 
ifl-caoPth study of hydroolanot, phanomona. 
The r-oBPoo oZLa dainand itad appurtonant 
wbruol'uroa roquiron a IcatuodGo oL netoly
ilz- aoa-ti. r-o-Lic. 'It alco of tlh., 
ohnriotnritioo or the fluid flow. Tho 
eahow om isagoo ',-ho atidy of such problems 
-ihioh vould result in nrc3sofa a=a oconomic 
dcign o: vavar ret a.finig at ructuron. 

o) 	 TIMaa m~~Tith tanttivp 6 yonrof Za&4.1079* 
string dtat: 

d) Loal inputa to bo 1t,4,0lko 
TOcided. and rapeo fLprtAdine h.XO laiduz 

o.mpondlturo invelvods 	 Eqimn 11*1k40 
staff 	 flAP.440 lukhj 
WMsoollanocn ",0,10*00 lakiad 

R390,7900 lalft 

Contd.. .2... 
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re)doatiofl of oz1teria rioc -dl 

~uta-L-OMorta
input3 roquirod. i-e. 
th fieC~ds of 

'ruth finid. t ejp.sal tiof. 
fluid 1 odellirngstruatura1l mo~delling(,

mibor and porL-n1, aining soil­inboraction,Zuid-struoturC~~ aclitin old nd 
oaibruaturo ifltoacltiofl flu1riOal 

numbers and oqUIPIKnte 
anid pro'wotYPO macuramoniizetualniquos 

00 man monthsD of trafiig in Veia 

above fields. 

Cor vibration test~ing,~ flowl
Equipmofla3 alljrrtiofmacrunt, data logginn, 

loaid andmosreosu~aSi and AreasO 
usingi 1iologruPhymaouromentsbdigiplaont?

and luesor toohniquos. 

P,0.3 millioni 
1) 0'Imto of exteornal. inputs 

15naniaj toriD rolorrAtliii 

to donor acoosi
 

ITL~.ba obtine~d ois coon~ w. the 
of: PlaniiI~)corbifiano ina pproved in pri3nOtplooaohcuooloaranoo.COUI3.Bion 
Ofl'i DOTDoxp~onditurO

for oquprt~pi..uoloaroaco 
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a) Title and Loc ation 
0., ?ro300t 

pv:re tir,'nn nd 
aiCino. 

roi2o rr-p.hO fe litI6. 

b) z.-if decorip'fln oaobjeoti~ve: and Ipss3o: The ',ertra1 TILtor CoD-ks~onl and to~e 

Oconral ataor & Powor Rocaroh Station .­ ao 

tho pioneorinG ortanisabilone in the oountry 

dirootly oonnootiid xith the davelopmnet of 

vabor reonuroase It has boon evident for 

nowe tire tilt tne rapid devolopmnt of he 

conorwation and diotribution oZ vma.er 

rWoourooD flood control end drainags, and 

power gonrntion, trznamalsion end utilliation 

requires ancoan to a Ador ranxo of t ochnioal 

in.ohatoon toaethor with its quick 

disaominction, hoepin in vl.e tho 

rqviraC!1eni of the t%7o orgpeniatiofon the 

inlum of infor.Mon ral ody available 

oad that cxnooted to bo eanerated in the 

futaros a pro30o0t in propos.a for the 

dev.loptmnt o a ooordine.3d national 

inforrtu.on nystom with -ho following 

objootlvoo 

i) to b ild up a aatalouod collection 

of rlorofnoo bookS 

carry ovt survoys on raoourosUi) 	tz 
and msthodoloigy 

M41) to eotoblish a rooponsivu jgtem to 
of scientifeprovide copies 	 and 

on request,toohlioal artioles 

a cadre of trainediv) 	 to build up 
endink'ormttio apooieliatc 

to o-nrry out the day'-o-daylibrarionl 
of to library;operationa 

rea~arohv) to establish a file of all 
in India

studios, ourveyi2 and reports 
sopias0ibims for providiwith fso 

on roqaest 

vi) to work tawards a comuzor-bo~od 
all resepro?system inoorporating 

in the area of waterpublionons 
and power3 

vii) 	to otabliSh lins wita intomnational 
information oysai. 

Oontd.oo.2o. 
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o) 	 Tie spcw: %-1 tontutAvo 3 Yearn, 1.4.970. 

d) L'&. 'nrnuts U~ he 	 PPI 0'6 

,Idw.l and rupee 	 iinOOo1JI 

staff w 22.00 4a14-0 
M~aaellanoOQB 2.00 lWgiC 

.6'ol 	Iniontoirxtoml. iputs i60*00 lakhm 

rcaired jec. ~et i~ oslat
 
0..4,oap.,*jils ot&iofl aiid TO- wnt-,,; inl theC LiCidsi
 

-ju-.ber &dd weriodi trainilG 1:Dcritio
 
.ioilition ,ith field and1.D uDnaif
 

v~x!:er, and oqluipticnb novidod 2 JAtomatic Information System
 
3o 	Thasaurus Compilation 
4. 	 Uner Srioos 
5o Roprorrophy. 
rolohLp Trini 
4e5 man months in tao fields of I 
1. 	Saiantif ic and toohxiieal inforvatinfl 
2. Ropro'mraphy 
3. 	 Computerized information teohniquMs. 

J., 	 DaLflfrocesi1 ont-ol unit, atorago 
unit, torninald for computorized 
informlationl systom 

?.Piinttng: equipment 
3.MtoroLilming and iihotoooh'yinG oquiP~etIol 
4. 	 DLLfuoiofl oquipire t 
So 	Library dquipme6J 
li. 	 Toaohting aids. 
7. 	 uonlm and poriodicalal. 

E.a~tiiiau.3 o, extornal Z 0.475 Llijon
 
Ui uw~ Ln Utnil~oio3 terva
 
rclo.vnc to de'rar novroe
 

r) ~ia.,o kto Planltng 	 Planing Commission and DGTD
 
alonranee obtainod -oxpondituaro
ission1 Co~rVitoo 

r - 'Icarw co oanction wifl be on$.ained after 
inijrinlaiplO.

-~XDj-,ijr,% tO :or unproval 
0 



APPENIX 25
 

Callabrotion in IUatar fleooourcas Enninsecrinn. 

The t oei,in Torm Plan proor nm.o of Govt. of Indij
'yy 'rU3t i,,-ort n o tin the cosvololviont of irrigated


aci,rlc ti.,iro by crcatirn nou irrirlate, n potential .and by

iii,,-ovin the extstirg irrigantion systems through bettor
 
u~tr minanement practioeeo Scientific way of water
 
r,,o,,?tcs -l'ocaltiono through systbm concepts uil held
 
In "cniovifi- mayin,-1iaton of production by using the
 
ln,j nd wjtjr vailablo optima;Xy, Uno of this
 
tc tahninocs fn uitor reoourcuU flovelornm nt ind in .n-rniofnt
in In,45a it os'lil t bgxnnt'no sR'n-' nlyn. 1t1 11 
thi ,: f-rntet, th-t oorviceu of U.K. experts nro roquirac'
6r. iJvio ','i Irrin3toin Enoinoc-fa In India on the 
'vSt-1, teLhn-ruos nid -1sa to train Indi-n Enjinegra
itn i,.Ln Lho cystun ,nalyois mothodo, ac applicnble 
to uatur r%.aourcos r)rojactS, 

Thi'i Profect io onviooned to o-over a p;riod
co-,enuinq Pror 1979-80 to 1,281-82o It is 

pro-osod to obtoin Lho oorvlces of one UoK. expprt for a 
period of 3 months in % year. Ho ull' be associated 
ulth "ha uorn in C.U.C. .n- guide the formulotfon and 
elfr-ient niin, jwiont a. Irrig0tion Projocts through
-yrt.' ,,ethods. In ,1,3 oxper~tt tn a 3 year por!od 
tll be raquirod. It I- .lso propozod to npnd three
 
In,),1 n En,)inours for r;inino in U.,(. in Bystem studios 
over the period of three yearap,at the rate of one
 
per yuar,
 

It hai beam estimated that the Govt. of U.K. uill 
hire to prouido and asstat.nen of t.,_000/- for the entire 
3y' i-s ,*urind. Thi 3 covers tho sala-7d-lT oxports, 

. of fralot,';hipo for Indian £n'inuere and airtar-o 
for experts, The Inieioi countospar ernditurj for the 
3 $oarr-p .lod In ux-pucted to b& ',o.1?fLD - comprtsing
 
of ilirv, for Indtn onina rs to be deputed to U.l., 
.i:rr, ofcbr them, cheroot fr rortil accommorlition f= 
u ... s fr'r thoir atty in Inda ,anr loc i1 trnsportnon 

, far thut,. The Indin parsonio~olui rnt sr-Ulisod 
I rnaldne of sye tnms techni.jurs can provide tho trainer' nitcleua 
for pl-;nin Iho ustor resourcos developmont programma for 
thu country. 
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a) T tle and location of
 
Proje 
t -heitleg lileton o e +system concepts

to d911180005 p'oet. ddopewatn~ oft vge., regour. 

Zacgblons New Deale1
b) Brief description ofobJectives With the massive prog'gnmq for10d puVpose: irVigation devoonont envis aged durin#the Medim T rm ilan Oliodt the needto U2C@ nee of Otiq1water haa been W use Of avallable 

tpherov~ngoperationl efficoency 
th 

of the existingIrigation systemb with conjuitlveuse of round water Is yet siotherway of ohieving thin. ScientificmethOd of allooation of water resourcesthroug4-sstem concepts will be highlyuDeW In obtaIDng optIzl designIwli, a. operatlov. Th ioect~tdevelop systom eqpabllity In OWC for*pplyig it to the pl=nIng andmanagement of water resources Projects.

e)T1me 
 8040 with tentativestarting date The project Is proposed to ove apario


sod 
or three years between 297.WS2981.*82. Tentative date of0oommfment s Apr.il 29 9

dZoal Inputs to beprovided sod rupee 
as* 1,26,00/- for a 3 Ye8speriod a texpendituzre involved : 

he rate of Rs. 42,000/.per year (vide danexure 1)
e)Indoation of externi (1)input required : Field of speealiZatloni.

svstemsudesin w aterWesouroep 

(11) Number of experts &ndperiods.4 oxna. are required Over a periodof 3 years at t)e rate of one expertper yaw. The stay of expert in radiawill be atdn 

(l1) framing faullty vith fields..felows]M±!s for tralningglneers lb-the 3 Iidlepaiplication of systems
teohniques to problems of waterresoures*development3 yeas over a period of
Eao at the rate of one perfellOwshiD year.mv cover a 1 22 months 

ntdo,, .2 



f) stimate of externul 
inputs in fin gioa 
tews releveat to 
donor source: 

U.F. C45,000/- for the 3 
period at the raie o U..e 
: 15,000/. Or year (vide 
apnexure 11) 

years 

g) Certificate of plapninS
Co=Ihssion olealocage
expenditure cleara oe 
and DGTD olearance for 

Yet to be ootsied. 

eq'ipment: 



TecLIcal 
3overizemnt 

O-Operation Letween 
of Ibdia In Rupees. 

3.1 . Wd 1ndi&.-Co=erpart coAr.butIon .f 

---- DescrItston s ear' I'nd year ' ]rd Year "ftal 
1N1o.* 

1. Rent of building for experts
1 ,o. @ H. 3000/month 

n/r n 
3 

as , 

9900 
M / r 

3 
B . 

9,000 

/m3 _s. 

3 9,000 

/ 

9 

= . 

27,000 

r k s o 

2. Salary for Inditp Fzellows 
? Rs. 1500/onth 

3 18,000 32 2B9,00 2 1-,C00 2*3 54,C*0 

3. tjr fare Rs. 
for fellows 

6000'Sne flight 21o; 12,O00 P 2,000 2 12,000 3 ,igto 
4. local transpwrt charges for experts 1 3,000 1 3,000 1 3,Cco - :,Ccc 

Lotal in -is. : 42,000 42,0Cc 'APO 1,*10CC 



Teelruica -o er tion Let*een U. a d Thdi -Estim ated contiLutIon of . F C-overrmnent in sterltnL. 

no$5 Yda Iar M rIid YearU/rn U.K. £ / m/ 1T_,
jod.
 

1. flzpeit 1 1o. 3 6,600 3 6,602. 	 Rellovsfpa 1 po. 32 
3 6,600 9 399800

7,600 32 7,600 32 79600 36 22,800
3. Lwf we foi expel-ts 2 80GB 2 800 2 800 29400 

Total in U.K. sterling 1*t 50 000 SY 45000 
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DIANUTIYA 'LGRO I ADt'RIE3 FOUUDATIO'I 

I1ZRODUCTTON 

The 3haratiya ACro Induotries Foundation (BI.F) which is based nearPuno in 1aharcnbthra State, lon been virated by a number of ODI! advisers andconsultants in recent nontlj lollowiin.- -n inforwal roquost for technical aceis­tanoe in dairy cattle breodinj . The p.rcit-r'phz which follo, show our initialunde tanding of the B3AIF prornnmc from tiocussiono with Dr h B Decai, Director,Dr 170 Ier'de, Eccutivo Serrctrjr and Di h R larathi, Field Project Coordinatorpondint a Iull appr=isal min.ion which wvi"ll follow formal for assis­a ruouest 
tance from the Government of India.
 

OROAMISITION OF BAIF 

2. The Foundation has development proe'rarnec in animal husbandry,

a rtcul+uro and horticulture, and these are suppleonted by a number of applied
reserch projeati, carried out in colleboration with the India- Council for
Agricaltural Research (ICwL). The Foundation han recoived aid from a numbei, ofc:-tcrnaJ r.nciaes and, in particular, has otaolisohad a Foot-ana-HIouth Dicease
 

vaccine plant with Dan=asi aLd.
 

3. 
 BAIF have organisod their oa&tle activities into four divisions, nmely:­

m 
(BRICIM) to corduot problem orientoted applied reso,'r. in the 
field of cattle broeding, fetMJng and management, and to supply 
nemen. 

(1) BAIF PRsearch n ituto for Cttle and Aericulturo Dovel pneni
 

(2)DPIP Research Institute for Anim-l1 Health (DRIA) to develop
vacoineo for various cattle diceuioe and to develop dise,-ce 
control activities, 

(3)Cattle Development Division to undertake the cattle development 
progr -re in the rural areas@ 

(4) Rural Development Division to imdertrdto ,nintegrated area 
develorment prorume on a pilot conle, inoludinC iaput suppl.y,
teob.nical guidance and markctina. 

4. 23AIP is a voluntary org,-.ncution wor!d.ng for the socio-ooono-ic anvelopentof thn xurol based p ,ptlation. Ti.r ct btlo project is aimed P- 2nure--irtr mil'.production 'y impr'ovinr the pi odoc tion -otential of the daixy oat-lo oy rsiiiJ o.AT, organising effcctwc v' L 'n-.. u'±C-, Improving r eacmmont ard fincdne pra- ,ce cy cduoating the .Par,iu . and doing applied ocuaroh on practical problema. 

5, lic rroac oroedine pro,7nrtm ir ueon - ai -ppropriato -"te,- foz rur-l , 

dew ,toA,ontfor the fol]uwini roconn:­

i, it builds anon loral okills and rosouro3 - :,o. .3 srale 
Liorxii frsnntrr I ocoa co ', rm rAo Ljrt 17.nr1 )eoi f-it.r , i ho 

http:wor!d.ng


ii. 	 there are no overridint, oinl constrainta (although in 
some parts Al is thoul,ht of as unatural); 

iii. it is a labour oriented otratea (rathor than capital
intensive) and helps to provide regular employmont; 

iv. 	 expanding the supply of milk will eventually have nutritional 
benefits for the poorer poople, although initially all the
 
milk is usunlly cold by the farm family;
 

v. 	 quite dramatic increaes in productivity can be achieved in 
one generation (of animals) implying a favourable benefit/ 
cost ratio. 

6. To implement the -tratea the 	BAIP establishes Al centres as the basic
oreanisational unit, of aboutone 'hich cerves 25 villages within a 10 kilometreraditm in which there ill be some 21000 cows owned perhapu by 700 to 1,000 small
farmers and landless. Each centre is staffed by a veterinary officer who, in

addition to his college training, undergoes ti.o to three months training at the
BAIF central cattle farn . The 	prime function of the veterinary officer is to

inseranato cows at the farm Cate with semen provided from progeny tested exotic
bulls (Jersey or Friesian) at the central farm and preserved by liquid nitrogen

which ensures a much hi-her success rate than froh semen. 
 The veterinary

officer is paid government rates pluns a Rs 5 supplement for every successful

insenimation above a monthIj target of 30. Five such centres comprise an "area"
served by an offiner whoqe functions include animal health farmer training,
program.mo promotion and data collection. Four -uch areas comprise a rone over­coon by an offirer whoso functions include input supply, preventive medicine, calf
rallies, animal nutrition and dairy husbandr-y practices, while five such zones

comprise a region which has a demonstration farm and is responsible for input
 
procurements
 

7. At present BAIP is operating 110 of the basic centres, most of which arein laharahtra State. Tiheir plans, which have the approval of central overnment,
are to expand to 500 contres within five years to inciae operations inBiharp
Orissa and Andhra Pradesh. In approximate terms their targets are: 

State 
 Number of Centres 

Now Target
 
Maharashtra 
 85 220
 
Gujarat 12 20
 
UP 13 40
Bihar - 100 
Orioa - 100
 
AP-
 20 

About 350,000 rural fmiilies vill be directly involvedt wh3oh will cover about 
one million cattle. The planned expansion of operationa does not include thefour southern states which are likely to oc covorzd by 	 an cxrannion of the Hosuroperations in Tamil Hada, a projeo+ which is curntly under appraisal by the EX,
nor does it impinge unduly on Operation Flood nro-, -.lthou&h BAIF personnel hastento point out that their operations are not competitive vith Operation Flood since: 

http:program.mo


a. the philosophy Is diffcrent, BAIF starting r'ith a concern to 
improve the lot of the rural noor in villages away from main 
roads where-.- Ojeration flood in principally concerned with 
fne capture of an exisot milk surplus and its transfer to a 
city market; 

b. 	 BAIF are offering a better service to the farmer because of 
progeny tested bulls, liquid nitrogen cooled semen and farm 
gate delivery of cervices by fully trained insominators. 

8. The veterinary ofliocr3 use motor cycles for their field activities 
including the transport of frozen somen, which rejults 'in a very economical
 
service. In addition a lmesocnger service, pad for by DAIF and recruited from
 
the local villag-es, advises the veterinary officer where and when hie services
 
are required,
 

9. At present there are two main types of cattle breoding centres. About 15 
are linked with Sugar Co-operatives who pay the BAIF for providing a service to 
the villages in their aroat . The eharle in not passed on to the farmers. The
 
greater number, about 85, arc linked hith the State Development Corporations.

In the future, expansion of numbers of cattle breeding centres is erpected to
 
occur almost entirely among those linked with State Development Corporations,
and for those linked with the Sugar Co-operatives to remain more or less static, 

10. The BAIF has no specific involvement with the marketing of the milk 
produced. In thone areas in which the Foundation operates Lt present there exists
over-capasity of both milk chilling and processirG facilities. There -s little
 
danrer, initially, therefore, that e-.,csb oupplie of milk will be produced 
as 	a
result of thp BAIF programme or that mlk prison to farmeis 1.11 collapse and 
dliveries of milk be refused by the plant operators. Nor has the BAIF any future
plans for becominC directly involved with marketing. They take the view that
increased production should be allowed to develop from the cattle breeding 
programme. This in itself will benefit the local farmer. either in an improved

diet or in an enhanced cash income, Orly uhen milk becomes evailable in bulk for
sale will con-idcration be given to means by which the DAIF might assest the 
maiatin% services. 

CRrPL CATTURDM1DI0 FPAT, URUM-KANC{AN 

Il. The facilities on the campus at the BAIF Researh Institute for Cattle 
and Aericultural Development inclule the Central Cattle Breading Farm and Dull
Station, Semen Freezing Laboratory, Fodder Devoloprent Sectionj Animal Nutrition
and Diwease Investigation Laboratorien and a Training Section. 

12. The cattle breeding farm hrw two "bull nother" herds developed from 
Holstein and Jer cy cattle importeO from Denmark in 1971-72 and from Canada in
1975, The pro-ent herd consists of 309 Holstein and 412 Jersey animali. 

I3. Attached ti t : breedinC farm is the bill rtotion which has 3coomnodation 
for 120 bulls. These include bulls vh h are are-y undc- collertion erd also 
younZ Lalls awaltine introduct-on to collection. The bully are celected after 
critical scnwbtiny of parforanpuo of their darraua. tell an physical apprai"a1 and 
eeminption of semon quality. It is DAIF po]cy to uie semen from pro(eny tested
bullj onLy. They havo started a proln j tcstinr rrigramme with bulls bred on 
tho- own bull-mnother frimi but they will not oe able to Lomplete the te.tinG 
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programme on their first batch of bulls until 1981-82, The semen requested sill 
be used to cover the period until thoir cn proreny tested bulln are available. 
BAIF are of the opinion that the use of nemen from non-proven locally bred bulls 
would be a retrograde step. 

14. The standards of management on the Central Cattle Breeding Farm are 
high. The struutures for housine the -nimalo have been specially constructed 
to suit the climatic conditions; the feeding programme is specifically designed 
to achieve optimum performance, with good quality green fodder ouch as maize, 
sorghum and lurerne supplied throughout the year and supplemented with concen­
trate mixes; the animals are regul~rly vaccinated and tested for important 
diseases, eg TBI JD and Brucellonis; also preventive testing for matitis, eto,
 
and sprayings to control ticks are regularly made.
 

15. The semen freo-ing laboratory was established in 1975 to freeze semen by 
the German Landshut method. Thus German straws are used and it is worth noting 
that if UIC aid were to be provided to BAIF in the future any semen imported from 
the UK would be in French straws. Therefore, additional insemination equipment
would be required. At present about 20 bulls on average are used for semen 
collection every day, with a total of 14,000 to 15,000 doses of semen being 
produced every week. The processed semen, after quarantine, is transferred to 
a semen bank for long term storage and distribution. More than 55,000 locally 
produced straws have already been used for cross-breeding work and an overall 
conception rate of 48% has been reported. About one million straws are currently 
in store awaiting the results of the progeny tests. 

160 11ork is also undertaken at Uruli-Kanchan on the development of fodder 
crops. Besides the cultivation of maize, sorghum and lucerne, iork. is also done 
on drought resistant crops like Leufdenn leucocophala and Decu-Dnthun virg25uq 
with the object of finding fodder crops ihich can be rror on poor or saline 
soils where adequate irrigation is not available. Work of this nature should be 
of considerable benefit to the farmers nerved by the BAIF cattle brooding contres. 
A nutrition laboratory isworking out suitable concentrate rations for cows and 
calves which utilise locally avaiiable agricultural by-products and reduce the 
use of food grains to a minimum level. 

FID VACCIVE 

19. Equally important is the work being done on providing adequate health 
coverg not only for the native cattle but in particular for the exotic pure bred 
cattle and the cross-breds which are more disease prone. It is especially
important to develop efficient animal health services in support of the cattle 
development programme because the Foundation offers insurance for animals 
registered under the scheme. Foot -.nd I,,outh Disease rune a very severe cou-e 
in exotic cattle and mortality in unvaccinated exotic c-lves can be as high as 
66%o Also, in a Foot and houth Disease outbreak which occurred in Gu3arat and 
Maharashtra States a few years ago it was found that no raccine then available 
in India could give effeotive protection V'-nit those particular strains. 
Therefore, DAIF decided to undertake the m-nufacture of Foot and floutn Disease 
vaccine on n industrial scale. ith tho , ibtnrco of +hc Danish Internationtl 
Development Agency a factory to produce the vaccin" hu' now been constructed, 
work on the vaccine has been under way for some tino and .upplies should ver~y
shortly be available for use in the fielde It ic exreetad that production from 
this factory will be fully utilisd in the XLtP piogranune for some years to come. 
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FIL) OPERATIONS 

18, A group of 0DMI advisors inspected field operations at the village level 
on a visit to the district of ?glgcan accompanied by Dr M R Hlarathi, Field 
Projeot Co-ordinator, There we visited a number of cattle owners who were 
growing sugar cane under irrigation and who had both half bred and three­
quarters bred cattle of both Jersey and Prienian breeds* All the cattle were 
in remarkably good condition and belonged to landless farm labourers as well as 
to farmers having land holdings varying from half to twr.ty-five acres* Dr 
Xarathi explained that the cross bred cattle were so highly regarded by their 
owners and of such monetary value - £350 to £400 for a first calved heifer in 
milk - that they were generally stall fed and not allowed to graze, For this 
reason there were few disease problemS. He erplained the programme of bank 
loans and insurance which allows farmers to inseminate their cows and rear 
their cross-bred heifers to production age without financial hardship. In 
areas where the breeding programme had been in operation for some years certain 
farmers are already nominating the bulls from which they wished to breed their 
cows* Although 001 policy was to fix the exotic blood in Indian cattle at 62o5% 
by using three-quarters bred progeny tested bullo, Mr Narathi considered that 
many of the farmers in the BAIF scheme could maintain cattle with a higher level 
of exotic blood, Certainly some farmers visited by the team appeared to be 
quite capable of doing so* 

IStSES 

19. While 0DM advisers have been generally impressed by BAIF operations in 
promoting rural development through the cross-bred technolo~', there are a 
number of issues which will need to be taken into acoouikt during appraisal* 
These inoludes­

ie The extent to which encouragement of dAirying will induce land 
use shifts from food to feed production, Most cattle in India 
are fed on crop residues which have little human nutritive 
value, but some have argued that the increasing profitability 
of dairying has led to a very active market for animal feed 
provision which might in turn encourage farmers to divert land 
from grains to fodder* It would seem however that there is 
enormous scope for increasing the productivi+y of common grazing
lands uhich are not suited to crop production, by means of fodder 
trees like Leuoasna. 

iis The location of the planned new centres as between dryland, 
drought zone and irrigated arease In drought prone areas cross 
breeding may be limited to the production and sale of half bred 
calves since feed is insufficient to produce milk, There may 
also be problems in securing sufficient feed in the dryland 
farming areas with long dry seasons and limited irrigation, 

iii. 	What are BAIF's plans to produce three quarter bred bulls for 
backorossing in the third generation? Without backorossing,
exotic blood will rise to levelL whore productivity is reduced 
because of heat stress and dinease susceptibility* 
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iv. 	 Is the use of progeny tested exotic bulls really necessary 
since locally availaole untected exotic bulls appear to produce 
heifers with comparable yields under villae standards of feed 
and husbandry. Is there a shortaCe of locally available exotic 
bulls? Do the progeny of tested bulls command a premium in 
local marketes? 

v. 	 While there appear to be completely adequate maxtets at present 
for the additional milk produced by the BAIF cross breeding 
proromme, further information m.V be requested on BAIF's plans
for the collection and distribution of liquid milk, as well as 
plans for storage and processing. 



APPENDIX P7 
A brief oA assistauce from Jritish'Overseos 
Development ptinistry .n the field of duck 
development in India. 

1) 	 Supply of 10000 breeding stock Zhaki Campbell 
duoklinr.s to 6tate Dick Farms. 

Duc,. :armiug as a source of subsidiary income to small 
tarmers is very popular in States like Assam 4.3en;dl, Orissa, 
aipur, Tripura, Tami ,rala, radesh. There isogadu A. dhra 

scope for increasing the reurns of duck farmers by introducing 
tligh eu laying straans. There is persistent demaad from most 
of these States for supply of improvec oreed fibak. Car.poell 
duc'l±io s wAch could be reared aad multiplied at the State 
dac. oixus for s of improved qu&aLty duckli-. s to the 
uuoL furmers. .t &s proposed that the team of offLcizLs from 
Dritis., uverseas Development rMitistry may be requested to consider 
t.ae aupply of lO,COO breeding stock haki Campbell ducklings 
wrich could be distributed amongst the above States. 

2) 	 -SaRR1L p2 IUack Iiicubatoi's. 

Duck producto~rogr,&mme in the courtr/ could aot pick-up 

momeatu, daeto ..on-avalability of required =mber of improved 

quality duckli,,s. Jafortunately tac hatchability of dueL eggs 
type ±ncuoators ishctchea in indioenouslY available chicken 

to 	this rasonthe position of ava.lio.lity ofvery poor a- due 
duc~.in.s from State Duck Farms is not satisfactory. There is 

duck Zrowing states for sup.l! of specialtremendous cemana from 
for hatchlra auck eggs. It .s aceordingly irnposedincuoators 

taut tae Overseas Davelopwow/t himnstry Team may be requested to 

covisic.r supply of 5 setkpli duca incuoatorg and hatchers each 
hatchingincuuator hav.Z settag capaci ty of about 20000 ducL 


egse
 

3) 	 Tralii., of 3 officers in Duok Dfseases. 

We do Liot have well troined officers 4n the ai&aosis 
t'es ofof 	duc" aist.ses i, ilnd wzth the result that at some 

taL due,. diaeases outbreaks remain un-diagnosea oyL tA in 

heav' losses t) the duck farmers. In his secoi1 ruport submitted 
visit 6o Irdia from 19&4.1977 t 17.5.1077 hr. 0....after the 

duc from Uu under the Coomoo Pla,, hadAortln, a expert 

recommeandec tht oae official from 4.Beigal Vaccino ., titute be
 

in 	 U . 
tra .ad in the ..reventioA ana d.&nosi_ of duct diseazss 

is 	 beln taLon to depute a suitableihereas necessar. action 
for t.is tranii6 It is felt k.,.t atieastoff±'cial froa , 
from varou. otner duck ro,_-n, Lttes be

2not..er tares officers 
in 	 UA. iz is 

.. so traner. ji, taG cLag.osis of ducu alseases 
1. of'.cials fru.j Jritisu Ovorseas 

?,ro:osea tLi&t the tzai 
Aw.opmet .i.ist~r.~~La be ruquested to consider tais ,,roposul. 
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1. 	 Z1L2LL 

,owty -Mumantion Polet 

2. 	 Dllm1nnt Oblaotivesm 

To Improvo fcostry eduoation at Indian 

'Iorestry Collop 1'lebra Dun, in order to a*e it 

more relevant to the rapidly chlnginzg fornstry 

soct' In India. 

esIAM.ito ob1BOt= 

C1) 	 To provide op orturt .es to f-culty members 

of Indian i,'oist Cologco to gain eachflng 

experience in seleotod institutes aboad 

through a followship pro 2rmm. 

(.) 	 To provide the serviceo of t'achers from 

abroad to vow! in the Indian Forst Collene roz 

p 1cif.paLiode o. selnctod suboots, 

4o 	 Bae _m- and iguntii atlaron 

Indian Forvot Oollege is the only institaution 

imparting p1ofetq-nal training r" candidates 

direotly roorultod into Indian forest Service* On 

paS"ng out r m the college t le stunte normafly 

tWeup responsibilities of a high order - at the 

officer loyal in the di tricts. Identification and 

formulation of Projects at the district level becides 

Lmplementatim und administration constitute their 

chief espponlbility. / 
.
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teme~1y thm course* are baslssal' biologit2 

slems awtsntede ]h recent time the absence of a 
ams, thorug2h trainig in aspects ielatiag to Foreut 

BOanMIG9o Projeot Idntification to, inudalrm 

a walsal, wood an other foeet Predns proces sing 

and plaming of utilatian ,f the resovems has been 

As' has alradr been stated mv delvolping 

ewatrIes of the region we using this nstitutiaon 

to tmin their offiess. 

M vim of the above thare is ued to zeftevlng 

ts mues, thisr ontent and theIr relevance an are 

seignig if mossuary to smit the develommntal neds 

of the soiut3. MUi an best be done twaah 

*mobmp of teachers. 

Another maJor oftput Is a perceritIble vWning of 

*epwenoe sd inreane in teaching ability of the 

Am faculzty insbers of Mmdian Frest apUegs, A 
stwrenthening of .attl-fisciplInary approach and an 

understandIng of forestry in the inteuatIonal eontext 

A. also exeateds 
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The aativitiesShu ebal sla a prograu. of 
iegulUr *Obn Of teaohalms of Indian~ Fuu'ost Oaaleg. 
Debra Dma and those In the forostry Cacultleu of. 
(1) Unversity Colla&. of North valsap Banga,, V.K. 
(2) TAMdverity of Wtcr4, Ua. 
(8) Ml&VersLty Or Abaz'4mng U.K. 
(4) lk"wwsity or lWnramgb, 11.4 

29LRealsni kdiam toashoza. 
35man natha $ 7 00 

TO roynds fasltlteu for tees 

from fte 1764 

36 man umthe Roe 3.60 laklas 
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The aotitvties shall Inolude a program of 
?eg16ia emhafP of teaoher of ZInian Fmost Collegs 
Debra Da and thooe In the forast.y facultie ors
 

(1) Unlvers'7ty Caoll or North ialesp Bango, U.,. 
(2) a.lversity of Oxfd, U.K. 
(a) i"aWBLty Of"Aberden, U.K. 
(4) lavrsrty of Inb*Wght U.K* 

I..to Hwelve V±Adn tesebuise 
ma santh 8 72OOD 

E To pzovide fa lStles for teaces 

frm the U.. 

36 man uamth8 Ro. 3.60 lkhs 
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The aativltles uaf lrflwd a progr&=i or 
'egular eheW.8 of teaoh-r of adian Fe'ost Oaollep 

Debra Dun and thaoc In the forestry raoati.s ore 

(1) UM.Veraty CaOl.lmCO ofr North vaesp Bangorg U.K. 
(2) tmUnesty ot ftfordt U.K. 
(3) UUkwnLty of Abordoln, U.K. 
(4) lve.Ir.ty ot inbej .,or 

UkTo Slve hma teagberse
 
as man nothm $ 79000
 

To p'.vu. faciittes fr teachers
 

ft the vex#
 

36 mn amths Roe. 3,60 lakho 

http:lve.Ir.ty


APPENDIX 29 

Forestry Research and Iducation - Proposal for
 
Collaboration with
 
UJL. Institutions,
 

1. B r At present, forestry training is teing imparted 

only by the Forest Research Institute, Dhhradun, for the forest 

officers and for forest rangers at three Centres viz.
 

')hradun, Coibao .e and Kursong (W.B). While the Forest
 

Research Institute has comanded a position of leadership 

for the last about 50 years in the area of forest training, 

it has also developed certain weaknesses. Firstly, it has 

%*rkedin utter Isolation from other scientific disciplines, 

and therefore has mot been able to keep pace with the rapid 
advances in the various branches of Biological and Physical 

sciences. There Is an urgent need -or developing the mechanim 

for continued interacton with other scientific institutions 

and scientists. In the past, the forest institutions were 

drawing students mainly from basic science Col3eges. With 
the emergence of Agricultural Universities which have a mandate 

for carrying out education and research in the area of 
different Grop and Animal sciences including Forestry, the 

situation has greatly changed. Also the demand for 

Farre!Bial Forestry has lately emerged and therefore ocial 
forestry education has to be introduced In the general 

tr,'Iula of agricultural and horticultural graduate programmer. 

Thu.-, there is need to strengthen botli forestry research 

in 1!sciplines like Forestry Breeding, Forest Beo3ogy, jbrevt 

Soils, Forest Protection and Forest Products Technolory, at 



--

appropriate Inastitutnas, mainly agricultural UWdveuies,.
 

The Indian Conl of Agricultural Research has, therefore,
 

Initiated programes, boh research and education, at 

selected Agricultural Universities, aa4tese are 1irely 

to grow during the YI-Plan. This propsal is, tberefere, made 

to seek Inter-ianstiatonal collaboration with some of the 

well-know forestry Institutions I U.e. Af have
 

international reputation for high quality research and
 

training.
 

I.*CA*3, is already supporting under-graduate programmes 

of Poreastqy Iducation at the Hinachal Pradesh Agriicalural.
 

UnLversity, Tami2 Nadu Agricultural University and the
 

University of Agricultural Sciences, Rebbel,Dangm3ewe.
 

In addition, there are demands from several other
 

agricultural universities to Introduce forestry courses
 

in the general Agricltural Degree programes. both as
 

elective courses and core courses. According to plans
 

prepared by these Universities, the post-graduate programes
 

In forestry ould follow as mon as a strong research base
 

has been built up. In this connection, about 11 research
 

proposals have been received fom 3.1 Universities costing
 

abaut Rs.2,OO Crores and are under eonslderaton for central
 
LmayAlAnanc.ng vith the I.G Forests. Eventually, ICLR/have 

to f Ing e at least the FNm Forestry Programmes of 

Research and Edwcation bodth, at the Agricultural Uniwrsities. 

It Is proposed to seek collaboration with the UZ. 

Universtties at at Oford, Edinburgh, Cambridge, Aberdeeu and 

Daagor. Any three of these Universitieo one 1A each raglon ­

http:AlAnanc.ng


scotland, ngland and Wales - could collaborate Lth the 

three Universities in India mentioned above, viz. Elmaehal 

Pradesh AgricultUral University, Tanil N)Wu Agricultural 

University And University of Agricuiltural Sciences. Training 

arrangements could be developed after further negotiations 

and visits. 

PE11 O coflaborat~gn. 

At 	the noaent, collaboration Is visualised in the 

following formas 

1. 	 Tr inng of Indian teachers and research wrkers
 
in U.*K.
 

2. 	Zzahange of YioLting Professor* between U.K and
 
Indian Universities and Research Insttutes.
 

3. 	 3=nhange of research and teaching materials 
and teachIng a&Ids 

4. 	 Procuremt of scientific equipment not mauactued 
in Indla. 

The estimates of these co ponents are estimated 

as underm 

Sl.Jo. Di.scipline 	 Pellowvnip * Vi ting 
(am yea) Professorships 

1. Tree oentics and Breeding 3 1
 
2o Forest Pathology 3 1
 

3 	 13. 	 Forest Entomology 
3 	 .4. 	Forest Soils 

6. 	Forest zoology 31 
G. Forest Physiology 	 3 1 
7. 	 Forest Protection Technology 3 1 
8. 	 Forest economics 3 1
 

24 B
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R.OO 	 Raising of individual trees integrated with Agrie. in 
different bio-climatic reogons. 

2. 	 HPU 1) Strengthening PO teaching in forestry - Agri.Comolex,

Solan.


1i) Res & fzt. in farm forestry
 
ill Research and servicing of forestry progrnmes in the
 

developments

iv) 	 Determination of suitable timbers. forest wood 

and fodder species and standardisation of their 
nursaig and planting technology in Arid Dry Zone of H.P 

3. KAU 	 Research & servicing of social forestry 

4. 	 UAA Artificial Nutagenesis and induction of useful mutations
 
In forest timbers.
 

5. 	UAS a) Research, survey and servicing of soclal forestry
 
programe.
 

b) 	 Evaluation of suitable extension techniques and 
methodology for creating treo conscioumess amngfarmers. 

6. 	 XPIP i) Research, survey and servicing of moial forestry
 
pzograme.


ii) 	 Raing of Individual trees integrated vith ggiculture
In 	 different bioolmatic regions. 

7. APAU 	 Investigation on the beneficial effects of shelter belts 
and 	wind-breaks on Irrigated dry crops* 

8. PAU 	 A study of the ecaboj&eal factors on plantation trees 
in the Pnnjab 	State.. 

9. 	 Udaipor Suvey, collection, germination & growth studies on tree
 
species suitable for growing in rural areas of Rajasthan.
 

30. MPIP 	 i) Survey and research on the vegetation for social 
forests 	in Marathwada region. 

ii) 	 Research on shelter belts aid windbreaks. 

3l.GBUAT 	 i) Ralslng of Individual trees Integrated with agriculture
in 	 dif erent bielimatic zones afd implementing farm 
forestry progpates in villages.
 

ii) 	 Determination of suitable fodder trees for different 
agroclimatic regions. 

iii) 3valuatlon of different extension techniques and 
metbodology for creating troe consciousness among the 
farmers. 

00e
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1. 	 Wood-wool cimeat boaifd'and wood coent boards are 
zraduoly develping into a gabstitUtO for %ood particle board 
e .cially In the end-uses relating to oonstruction si';ce they 
aru moisture rsistant a"d cau be used for exterior applicntlo:.s. 

g. 	 Currently the wood-based ,pari industry depc.4s on 
sy-tftie rssa vbhou are produts of Petrc.-obea.cel i-4ustry,
siL.cc Laia is ono offtbe oa deficient cou;3trits it would seem 
that a vood based pall iAndustry In vhich the depedence upon
fossil fuel sources is not essinal has a brIght future. 

3. 	 "itarer, If such ar industry uses Th- mintum of cement 
(&.Y hence thermal ezry) In 2.t3 product it is m:r. likely to 
oe sucoossful i" a vorld where tbe days of cheap enO.-Sy of a: 

4. 

tjr ;r 

1o0": -

over. ' " 

The projact outlines fo 

(1) 

(2) 

(3).. 

(4) Project ,ctivitise 

(5) C2S.ERIalUJI 

I. £xtarna1 Innutur 

a suitable proposal are indicated 

K)anafaotm' of wood cement
boards and establishirg low 
cost ho sntsuact factory. 

To be declded at the time of

feasibility study. 

Five Years. 

(1) To conduct a fe"sibilit, 
study for e:tablish g 
the above mentioned unit. 

(ii) .To conduct a detailed 
arket stud.! for both woo 

coment board and low cost 
hou 	.me factory.
 

A.i) To establis, the unit. 

Rs. 240 lahs
,CUSS. 3 MliAon) 

a) 

) 

;cperts Servioes: 

aing of i estzenat 

al. LT.OAm&Invl 1.!Xs. 60l0 

Total, to4et-'oj 6W 

hs 

lJakhs 
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At ntional level, the Thlm Institute of Hort iultural 
Researh ws set up In the year 198 at esearghatta (Bhnaloze). Howverp 
on saegunt of the loeation of the nain Institute and Its present Regional 

taisamp it i only eaterlag to the needs of !ropioa or ab.tu pi 
hoz'tiultural aops. No station han so far been set up ia It erat
Vag1Ws under thiso Insttuhte* It Is now zpxosed to looa-BiYis-
Tmorto Horticulturl Iporluent Station In North lastr Himalayan 

Region@ l=*t site inl be selected either In Hiaaobl Pzu~sb or Jam 
and Ramsi.r or In Mkll distrists of Uttar lreams. the plaso vill be 
Wslot In d coarse with the aawutanoe of Btat Oe aint at an 
olwation between 000 feet to 700 fet elevation above as level 

fth toperte lbolt of Northern India offot vow7 We 
potential for the daveloyant of tmperate fruits like opples pow. 
shs- mud wlmat and am of thm an eing pow extensiely unde 
tkhm eeAtions. At present lot of emphasis is beng given for the 
4ove2opamt of swoSd apple nasry though very little attention has c 
so far been pad to other tomarto fruits. Nven with 7ea $o the 
apple In t is mra, te prepthtiomte scientific mpport for the dvlopjon 

o* Is Sadodeato. the policy Is not only to develop the 3ugL 
Cen inad footing o tat these fruits are available to 

Ing all wr the omnt at resonable prioes but also tosoI 
ogvnio the Sbstr7 In mob a WW co as $o boe an exportable supplies. 
how w Mces m epablo of pro hxing high ality fruits an 

only a beginning bss been wA so far. If lo Industwy Is developelp 
it IMll e te lot of Wempmut potential besides develoysent of 
son Snb.,Lstrio, Like prooesamlg peaking end transport v1ohd ill 
genezate let of aoeri"t potenti"l 

With all the development sehens for distribution of 
pod im -r pletsp oontrol of peste and disiams end also for 
jgVtjng training pr~ograo for omordists and etOnion orohaUdist 
thoe is no smjor mientIflo Institution to look after the problems 

w ,reeth tw Oat1ns, ono located at hasebobr Inof fruit 
Htoahl Pradab and the other at Oabatia in Uttar Pradesh, is unable 
to "ater to the Ip nmds of the Industry. In JiMn and Lslur 
tbere le no =jor research OrgnIsstiOn to undertake research on the 
peblemo of the temperate fruit Indust17. 

The teaersto aeas alo offer temamlws as potential 
areas for grouIng o oab'_jt omamnrtal and Mdioi uan It Is 

neesfIeoT7 to undo erIq-5MwaaO "on all thse rops so that this vast 
potential is exploited to the full extent go that even a man famur 

land in the hills om t te full benefitwith 1 or 2 heotaresof 
out of the ln. 

.,.....+1/
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!he potentiul for thb dIveloT nt of od needs inatr-,, ath 
r&N to ma of the tempeate vegetables ecdsts'Lnt heme areas.!hi= - need to OZ N stmdardleation of Reed prodcton met.ode

and Need teheolog to make this ±nduotiy a popular means of lvnli.
 
heed fe nV~ at the hill 
areaso
 

To eltab2lah a Central Temperate horticultural Experiment
Statlog In Himaaan belt under the Indian Inatibtte of Hortioultura 
hSro.-h, Hoesm'gtta in ordefr to undertake research on all aspectsof empemate HortieUlture M as to meet the reqairemte of the
bortifltural indnstry and the 
growers of the hilly arease The workvill Inelu-de zvear on different fruit czops, vegetables, medio4"ml

plats and f"orilturse They, 
will Uso be strong disciplIne Jim the
f-eld of Plant helog7yj, Plant Patbology and Entomolog, 

dim" af 2j3jowa4Rn Id[ h &Wtr 

!.. Station on Tempeate HszftailtMa
WM bj clse oel2abezatioa with Usk Mluing Bomar&a Station, 

, - s vAdch as dene ouattandlng r in PlmslDg, Uaft
Beedin& Plant Patholoy, Fruit Ntrition, o
evolution retMstoaksNotamelog, popmgaft n IMudg growth r*aLatom& pout haziest

teebnolog, *zmdfampmd mrarketIng
 

At tb mmnt oellaboration In vionalim d in tba, following forms­

le alni ng of Indian experts# BReach follows and
 
research workers In U..
 

to S2ange of visiting Pofemr between U.K. and the Research 
StatIon Including Alsrcultsal Universities. 

So hohangs of plant materlal technioal kowbv lad 2lterature. 

4e ?zo mmnt of scientiflo equipment not manufactured In Mndia. 

4, 1 m~ mMt.p 
the foreign speialists from U.o. v.ll beneeded in certain disciplines for a short te= of three months Infield of Post-barvest phyeiolo$T, rootstocks, 

the 
Prult Tree Nutrition an4Virology, In all It maq be necessery to have two exp*e to In ech ofthe four disciplines &zsing the five years period of the Project. 

Twelve post-pgaate fellow­ships will be provided In different disciplines for a pe.Io of sixmonths ech at the East Iling Research Station for trnanng from
India. 

Si ilarly fqo experts from India in different disolpli ]&a wdllbe sent to UeK. for six months stud tour each &wlJng the tentre of
the proieet. 

'
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6. U1Jm~.iL the extimates of tho coniaboiictive proomYm a ff.X L 

period of 15yeasae giveYn so widart­

2u. lost aRmat fr*!'lo 

1% UWPtbtotalta 10t 

Do t~ wi Ie2,00n 

20 bust bareset IW'u102. 1 

40 Pxtdt tre Nut~tion 

5. Tulzogy' 

1gwtFor t Rs. 

Total cost Rs. 2870000/­

i. IJDTotal co-t of the 


Prorm so
 

(t- be Irocure from IpCC 

Totals ,IiEee 

tot.gtl h Aint pronocea ini tLO %tAi fie10 YOIs
IDAM~tTe 

Station will, bn #20#000/n#as per pi rtic II'1 AlA
for ti x ,4 

http:U1Jm~.iL
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() 	 Py and loUnbes Ro. 42,00,WO 

(i) auwllvem ama2ona 	 Rn. S0,000 

(l) Outnawoss 	 a,. 8,00.000 

(iv) gqgduut (2ooal avalable) 	 Re. 1,508000 

(V) 	 TbIcle8 station laFon Rm. 2,20,000Jeep 	& 
(tw 	tractors 

(TO 	 Tan-I developm.nt and Ra. 500,000
 
Installation of Irription
 

(VI) til4 ns 	 as. 40,00,000 

Total& Re, 99.20000 

1. msamspe 0 Rag 20000 

20 3@k Nioroop. P04dpessP Re. 

3, spot i- 20 1 Roo 20,000 

9A tomtebo 	 Re. 1,00,000 

6 Ilatt photo eleotrio olor-lmeter I Ru. 0,000 

7. 	 Tismae culture eqUipmnt as* 20#000 

Totals- Roo 2,00000 

http:developm.nt
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Transfer of Technology-Pr duCtion of hdible Grade 

(a) Title and location of 

the projets 


(b) 	 Brief description of 
objective* and Ihapoeoa 

(c) Local Lnoute to be 
provided and rupee 
expendouke involved, 

(d) Time-span with tentative 
starting date 

(e) Indication of external 
inputs required ioe 
experts with field of 
spoolalisation and 
number and periodp 

training facilities with
 

field and number and
 
equipment neoeddpif any.
 

(f) Estimate of external 

inputs In financial
 
terms relevant to
 
doner source;
 

(g) 	 Certificate of Planning 
.,emissien Clearance, 
expoeiture clearance 
DGTD clearance for 
equi peri 

(h) 	 Justificition for 
collaborations 

and 

Transfer of Tochnology-production
 
of Edible Grade Rico Bran oil. One 
of the Modern Rice Mille of the Food
 
Cerporation of India or the State
 
Civil Supplies Corporation. 

Rice Bran Stabilisation end purificatiat 
of extracted oila r 

Raw 	materials and equipment can be made,
 
locally available according to opocifi­
cationse
 

One 	Year
 

External input needed in the form of
 
(a) Pilot Plant/Demenstrationoquipmen-t 
of (b) experts and technicians for a 
one year period. Equipment may alao be 
locally fabricated to specifications. 

May 	be left to donors.
 

Only when equipment Is desired to be 
imported, 

The production of in edible grade rice 
bran oil is a new venture to our countz 
It is known that only in Japan, rice 
bran oil has been treated and purified 
for use as cooking medium. Though it 
Is known that otabilisation of rice 
bran improves the quality 8o as to get 
bran oil with low free fatty acid cent, 
the 	refining of low free fatty acid
 

content oil so produced which involves 
dewaxingg degummingpdoodeurisation etc. 
is a comparatively new field. The 
storage life(sholf life) of edible gr. 
rice bran oil is also to be studied.
 
Certain type designs for rice bran
 
stabilisers have been evolved and
 
eouipmont fabricated and used in the 
country both in the PCI rice mills and 
the private sector llas. This 
resulted in producing low free fatty 
acid oil but the oil appears to be 
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not suitable for direct coneumptien as 
edible el1 as It does net confornm to the 
requirements of W. speclcatiano 
for edible il. Thise theoraere Invol~ives 
special technology for refining and purification. 
The Troploal Products Inatitut*9 London@ have 
been known to be working on vice bran stabilloatier 
end allied problems for may yvavs now. It appears
that this 2notitute have the toechnologyt 
epesificatiens 46 well aa 4sQM pilot equipment 
for predusing edible grade zico bran o11. If they 
are In a position to ouppl7 sone expert 
services towards this end# It might alse bevol onte. 

3y prfecting the technology of edible vie 
bran llt pseduatieng the 4euntr7 can hope 
to gain substantially $Inca lagge quantities 
of rice bran oil are expocted to become 
available In the near futuro consequent en 
the ndernisation of rico aillse There t a potent 
iWl for producing nearly 4 to 5 lakh 
tonnee of oil In the country every year, 
Henceo the value of making substantial 
advances In this field is ouite obvioueo 
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