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EXECUTIVE SUMMARY
 

This interim evaluation of 
the Indian Agricultural Research
Project (ARP) was 
carried out in March/April 1988 at 
the request

of USAID/India.
 

The ARP was initially approved for seven years starting in
1983 but subsequently extended to nine years 
(until 1992). Its
goal is 
to increase agricultural productivity, production,
employment and income. 
 Its purpose is 
to build institutional
research capacity and assist in technology development and
transfer through collaborative research between Indian and U.S.
research scientists with cooperation and support from their
respective institutions. 
The total support for the life o" the
project (LOP) is 
$28 million of which USAID/India has committed
$20 million and the Government of 
India (GOI) has committed the
local currency equivalent of $8 million.
 

The ARP was designed to permit a response to the need for
collaborative research in selected areas as expressed by the GOI
through the Indo-U.S. Sub-Commission on Agriculture.
commission, which meets annually, serves as 
This
 

a forum to determine
issue3 of mutual interest concerning agricultural research,
education and development. It identifies these areas 
from among
the priority areas presented by the Indian Council for
Agricultural Re3earch 
(ICAR) and noted in its five-year plan.
Individual sub-:orojects within the overall umbrella project are
developed from selected 
areas on the basis of GOI priorities and
the agreement of USAID/India and ICAR (the Indian implementing
organization for this project). 
 From the areas identified by the
joint sub-comnission, 14 sub-projects have been agreed upon to
date. 
 Seven (soy bean processing, post harvest technology,
project implementation unit, embryo transfer, biodegradable
waste 
blood prot.sta, and forestry training) are operational,
project action has been initiated on one (plant genetic
resources), 
five are designed but not approved, and one is yet to
be designed. 
A status report and analysis of each of the sub­projects is presented in annex C.
 

The components of 
the sub-project are: 
1) non-degree staff
training (usually in 
the U.S.); 2) scientific consultation from
the U.S.; 3) existing and additional staff working in the sub­project areas; 4) laboratory and 
field equipment and supplies; 5)
physical facilities; and 6) recurring project costs. 
 The first
two of these are 
financed by USAID, usually for a five-year
period; there is shared funding of items 3) and 4); and the GOIprovides items 5) 6).and With regard to the financing by USAIDof additionial staff for a sub-project, a formula has been agreedupon for initid]i full support by USA[D but with the Indianexecuting agency, 1CAR, responsible for gradual assumption offull payment after a five-year period. Following the five-year
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term of any of the sub-projects, ICAR has the responsibility to
continue the sub-prcJect with its 
own budget.
 

The review team was requested to: a) assess the project
impact to date; b) determine what, if any, changes need to be
made in the time remaining to improve the performance of the ARP,
and to improve the project impact; 
and c) identify important
principles and procedures for ARP operation that could lead to a
long-range program for indo-U.S. collaboration in agricultural
research. 
 (See annex A for the complete scope of work.) 
 The
evaluation was 
carried out by a joint U.S./India team of
scientists (annex E) with considerable experience in Indian
agricultural research and project evaluation. 
 The evaluation
methodology, presented in 
annex B, included a comprehensive

review of background information and project documentation and
site visits and interviews in the U.S. and India.
 

The ARP was developed at 
a time when Indo-U.S. cooperation
in ariculture was being reestablished after a number of years of
limited contact. The concept of 
an umbrella-type project--with
support for specific sub-pro.]ects to strengthen Indian
instizuional research capacity and assist in technology
development and transfer through collaborative research between
Indian and U.S. research scientists--appears to be sound. 
 It was
particularly appropriate at 
the time of initiation and has served
to increase opportunities for cooperation. 
 There is a question
as 
to whether this model should be the sole approach for future
ccllaborative Indo/U.S. projects or whether other models should
 
be examined as well.
 

The project has suffered and continues to suffer from delays
in implementatfcon with a subsequent negative impact on progress.To a certain extent, particularly in the first years of the
project, delays 
 we;:e due to timing problems. There was a desireon !.he part of! the Indian scientists involved to theirtime stafftraining in the U.S. so that new equipment purchased under theproject would be available for use on their return. Also, theywanted the U.S. consultancies to take place after the staff
t raining and after the installation of the 
new equipment and in
some cases after the construction 
 of new facilities. Withexceedinqgy an

long time required to complete procurement ofequipman t from U.S.,the there has been a major bottleneck in the pro ject . Another ma jor bottleneck, for which ICAR isrospons.ih.L] , is the lack of adequate staffing and support for itsProject iJ1tmpiemntation Unit which as(PIU) servo the GOI 
counterl-piarL to [JUSA!ID for- this project. 

Som.'r >Ia y.; w(!]rfl a l] 'viated :;tarting in 1986 with theat )lr~oJ nim ri t by ui, , w tb funding out.sido the ARP,bl4 incaqo i S"lpJ)OYt of a(;rv icos"; lnit (MISS ) operated by Winrock 
Internaitionall. The addition of the MSS has been very helpful in
arrangi ng for training tor Indian scientists in the U.S . , in 
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identifying U.S. consultants for the sub-projects, and in
 
purchasing equipment outside India.
 

In 1986 at the request of ICAR, a review of operational
 
problems was conducted by the Indian National Academy for
 
Agricultural Research Management (NAARM). This review, followed
 
by a workshop on its findings, identified a great many of the
 
operational problems and recommended corrective measures. These 
recommendations are still valid but to there has beendate 	 little 
action taken.
 

In chapter 5, the review team has noted a number of
 
conclusionis, lessons learned and recommendations. Among the most 
important are:
 

o 	 The rate of expenditure for several of the projects is 
well behind projections. There are additional sub­
projects that have been agreed upon but for which there 
may not be funds or for which a decision has not been made 
by USAID as to whether they will be included. A mid-term 
correction should be made in the project to reallocate
 
funds within the sub-projects and to reach a decision on
 
what if any additional sub-projects are to be included.
 

o 	 The original project design and concept Ere sound. 

o The prnject's purposes are appropriate and it should be
 
possible to a large extent to achieve them.
 

o 	 There is no evidence of the project's impact on Indian 
agriculture to date, nor should there be any expectation
of such impact. It is much too early. 

o 	 The sub-project designs should be carried out by joint 
U.S./India working teams. 

o 	 Sub-project designs should incluue status reports on work 
that has been carried out and provide a base line from 
which accomplishment may be measured. They should also 
include an operational chart as a guide for project
implementation, monitoring and evaluation. 

o 	 There should be early action by USAID and ICAR to bring
the PTIU into ful1 operation. This probably will require 
dis..cu.ssion:s between senior staff of USAID/India and the 
director general of: ICAR to assure that ICAR meets its 
commitment accordjing to the project agreement. 

o 	 Funding should be assured to continue MSS for the LOP. 
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o Some funding to FERRO for dollar costs for more staff
 
training for Indian scientists and for more consultations
 
by U.S. scientists would be very beneficial to the FERRO
 
projects and should help link ARP and FERRO projects.
 

o A follow-up of the ARP, or a similar umbrella-type
 
project, could well be a significant component of future
 
strategy for Indo-U.S. collaboration in agricultural
 
research, but not the exclusive approach. In certain
 
fields, larger stand-alone projects are already evolving,

which provide the basis for longer-term benefits and more
 
truly collaborative research than was possible at the
 
early stages of the ARP sub-projects. Without losing the
 
advantages of flexibility and opportunities for prompt and
 
timely response to newly identified opportunities inherent
 
in the ARP, such approaches could add to the depth and
 
maturity of collaborative efforts. The experience of ARP
 
should help USAJD and ARP to identify a limited list of
 
topics with a sharper focus, to which they can provide

sufficient resources to make a more lasting cont'ibution
 
and build scientist-to-scientist and institution-to­
institution collaborative research.
 

o It is realistic to plan for long,-range Indo-U.S.
 
cooperative research programs in a few selected areas.
 
However, this plan will require a financial commitment on
 
both sides for a minimum of 10 to 15 years. From the U.S.
 
side, in order of priority, support for collaborative
 
research will require staff training for Indian
 
scientists, consultant visits to India and visits to U.S.
 
institutions by Indian scientists, support for research in
 
U.S. institutions, and some limited support for
 
specialized equipment for India.
 

The Indian state agricultural universities offer many 
opportunities to build Indian and U.S. university collaboration. 
The present project could have benefitted from greater
collaboration with Indian universities and this should be a part
of the correction made in the process of adding more sub­
projects. 

The project: has a number of problems at this mid-point in 
the LOP. However, the reviev, team believes that these problems 
can be overcome if early corrective action is taken, and 
reasonable success can be achieved within the project's life. 
Problems and issues are discussed in chapters 2, 3 and 4. 
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CHAPTER I
 

BACKGROUND AND DESCRIPTION OF PROJECT
 

A. Background
 

Given its importance in 
India's economy, the agricultural

sector must provide not only for an improvement in per capita

food supplies, but also a major impetus to overall employment

generation ind income growth. 
 Thus far, the Government of India
 
has been able to set ambitious but feasible production growth

rates. The GOI strategy for food production and rural employment

combines efforts to consolidate and spread the agricultural

production gains of the Green Revolution with targeted rural

development programs aimed at raising household incomes above the
 
poverty line. 
 Howelrer, to sustain its agricultural growth, the
 
GOI must continue to strengthen its agricultural research for
technology gene:-ation and transfer. 
 It is in this area that this

project has its focus in collaboration with U.S. institutions and
 
scientis Us.
 

There is an Indo-U.S. Sub-Commission on Agriculture that

Lerves as an 
official forum for the development and enhancement
 
of bilateral programs between the two countries concerning

agricultural research, education and development. It has met

five times since its first meeting in 1980. It meets alternately

in Washingtoi., D.C. and New Delhi. 
 The sub-commission identifies
 
priority areas of mutual interest from among those presented by

the Indian Council of Agricultural Research (ICAR) from its

priority areas, which are normally noted in its five year plan.
 

13. Description of Project
 

An "umbrella-type" Agricultural Research Project (386-0470)

was initiated in Juno, 1983, through an agreement between the

Government of India and t-he Government of the United States
acting through the United States Agency for international
Development (USAID) . The original project was for seven years
but was "ubsequently extended to nine years (until June, 1992).
Any further extension would require approval by the AID
administratio- in Washington. The project provides for a series

of sub-proj.cts to be developed over time, by mutual agreement

between the GOI and USAID, and selected from areas identified by
the Indo-U1.S. Sub-Commi.s:sion on Agriculture. Following
-identification of these areas, ICAR and USAID, througP
's tab] i sh(d proce.dures, would: a) determine what sub-projects 

c deredshotl( be -nr for incl.u,;ion in the umbrella project; b)
design the ,;ib-projects; and c) prepar,.? budgets and time frames
for them. Each sub-project was expected to have a life of up to 
five years. 
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Two sub-projects were identified in the initial project

document. Five additional sub-projects have since been
 
developed, approved and are 
under implementation. Project

activity has been initiated on one other sub-project. Five other
 
sub-projects have been designed but not approved and one has yet

to be designed. Additional sub-projects may be under
 
cons ideration. 

C. Project Goal and Purpose 

The overall goal of the project is to contribute to an 
increase in agricultural productivity, production, employment and

income by enhancing the capability of the Indian agricultural

research system to deal with specific scientific problems related
 
to the production and processing of commodities in selected
 
functional areas. It would make its contribution by assisting in

the development of institutional research capability and in
 
technology development and transfer through collaborative
 
arrangements between Indian and U.S. institutions and scientists. 
in support of the project under the agreement between the GOI and
 
USAID, the contribution by TSAID is to be $20 million out of 
a

total project cost of $28 million. The GOI is to provide the
 
equivalent of $8 million in local currency.
 

D. Sub-Pro jects and their Status 

The table on 
the following page lists the sub-projects and
 
their status. I/
 

E. The MSS
 

Winrock international received a contract in 1986, with
 
funding support outside the project, to provide Management

Support Services (MSS). The contract provides goods and services
 
such as consultants, training, visits of scientists, and
 
scientific/research equipment in relation to the project.
 

I/ 
See Annex C, for descriptive status of the sub-projects.
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Table I
 

Sub-Project 
 Approved PIL Implemented Prcjected
 
Issued 
 (Nominal Completion
 

Starting Date) Date
 

1. Soybean processing and utilization 
 Nov. 20, 84 April 1, 85 March 31, 90
 

2. Post-harvest Technology 
- Jan. 5, 85 April 1,85 March 31, 90
 
Fruit and Vegetables


3. Project Impleintation Unit 
 April 1,85 March 31, 
92
 

4. Blood Protista 
 Nov.24, 86 April 1, 87 
 March 31, 92
 

5. Ebryo Transplant Technology Jan. 9, 87 April 1, 87 March 31, 92
 

6. Biological aste Utilization 
 Jan. 21, 87 April 1, 87 March 31, 92 
for Animal Feed 

7. Forestry Education/Faculty Training 
 April 20, 86 Initially for two years,
 

and will probably be
 
extended for at least one
 
additional year.
 

8. Plant Genetic Resources 
 Limited funds provided for project preparation but
 
full imp)lementation will require more funds than
 
can be provided through the ARP. 
This may require
 
a stand-alone project.
 

9. Agro-Forestry 
 PIL not yet issued
 

10. Agro-Meteorology PIL not yet issued
 

11. Integrated Nutrient Managemrent Not yet approved
 

12. On Farm Water Management Not yet approved 

13. Farm [quipavmit Not yet approved 

14. Tissue Culturc 
 Not yet approved
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F. Interim Evaluation
 

In early 1988, the USAID Mission in India, through Chemonics
 
International of Washington, D.C., authorized the current team 1/

to carry out an interim evaluation of the project 2/ in 
accordance with the scope of work it provided; 3/ and to revi,2w 
conceptual, organizational, design, implementation, financial and 
impact issues. For the evaluation the review team was to suggest 
ways to carry out the project operation more effectively for the 
remainder o- the LOP and to make suggestions from lessons learned 
or, the project that migcht have a bearing on future activities of 
Indo-U.S. collaboratiorn in agricultural research. 

The review team carried out the review during the period
March 14, 1988 to April 30, 1988 4/. 

1/ 
2/ 
3/ 
4/ 

See annex E for a list of team members. 
See annex B f or the methodology used by the review 
See a nnox A f( r tle d(I taij.ed -icope of work. 
See ainnex 1. I or a 1i.st of places and institutions
vl.si tLed a iid ]idividua Is conta cted. 

team. 
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CHAPTER II
 

ISSUES
 

In the scope of work (see annex A) a series of issues were
 
raised for the review team to examine and address. These were
 
listed under five headings--conceptual, organizational,

operational (with five sub-headings), impact, and implementation

for the future. In this chapter, each of these will be examined.
 

A. Conceptual Issues
 

The project concept is that through concentrated support,

both external and national, over a limited period of time,

selected elements in the Indian agricultural research system can
 
be strengthened to enhance its capability to increase
 
agricultural productivity, production, employment and income.
 
There are at least three additional concepts: 1) that an
 
umbrella-type project that identifies a sector or sub-sector and
 
allocates funding, with the actual work to be identified later,

is an appropriate model for assistance; 2) that once the umbrella
 
project is established, the best means, or at least an
 
appropriate method in the Indian situation, is 
to select areas of
 
priority through a joint India/U.S. Sub-Commission on
 
Agriculture; and 3) that using management teams made up of
 
selected national scientists and administrators concerned with
 
the sub-project, initiative and leadership can be stimulated for
 
productive sub-project operation.
 

The review team finds the project concepts to be sound for
 
the period in which the project was initiated, a time when
 
India/T.S. cooperation was being re-established after some years

of interruption. However, these concepts must be reviewed in
 
light of experience, changing times and a reduction in the level
 
of funding for USAID support in India. 
 The review team will come
 
back to this issue in chapter 4, "Implication3 for the Future."
 

The Indo-U.S. Sub-Commission on Agriculture, which meets
 
annually, serves as a forum to determine issues of mutual
 
interest concerning agricultural research, education and
 
development. The sub-commission identifies these areas from
 
among those presented by ICAR from its priority areas, normally

noted in its five year plan. Following identification of these
 
areas, 
ICAR and USAID go through established procedures: a) they

determine what sub-projects should b(- considered for 
implementation; b) design the sub-projects; and c) prepare their
 
budgets and time frames. 

'l'e roview team was asked to comment on the role of the
Indo-U.S. Sub-Commission on Agriculture in the selection process.
The team considers that it has provided an appropriate forum,
particularly during the period when close India/U.S.
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relationships were being reestablished. The future role of the
 
Indo-U.S. Sub-Commission needs to be questioned, however. 
 Should
 
it continue to identify areas of mutual concern, given that some
 
31 have already been identified, and 15-16 accepted by ICAR, only
 
a few have been initiated and most of these are barely started
 
and appear to be encountering many difficulties in
 
implementation? It appears to the review team that while the
 
Indo-U.S. Sub-Commission on Agriculture can continue to plan an
 
important role, perhaps it is time to consider extending its
 
function to give more attention to existing cooperative efforts
 
and to plan how to develop truly collaborative projects.
 

It is the view of the review team that the representation on
 
the sub-commission is not sufficiently broad to give agricultural

research the attention that is required. From the U.S. side the
 
sub-commission is heavily weighted toward the USDA, while the
 
universities are under-represented. To a certain extent, the
 
same is true for the 
Indian side, where the state agricultural

universities (SAU) are also noticeably under-represented.
 

A second conceptual issue concerns the relative balance of
 
support for the project purposes (institutional strengthening,

technology development and transfer, and collaborative research)

and the balance of support for the various project components:

1) staff training (usually in the United States); 2) scientific
 
consultation from the U.S.; 3) laboratory and field equipment and
 
supplies; 4) additional and existing staff working in the
 
project; 5) physical facilities; and, 6) recurring project

costs. The first two are financed by USAID, usually for a five­
year period; 3) and 4) may be financed jointly by USAID and
 
ICAR; and the last two are financed by ICAR. With regard to
 
financing of additional national staff for a sub-project, a
 
formula has been agreed upon providing full support from USAID
 
initially, but with ICAR gradually assuming payment over 
the life
 
of the project. Following the five-year project period, ICAR is
 
responsible for continuing the sub-project from its own budget.
 

As to the project's purposes o institutional strengthening,

technology development and transfer, and collaborative research,
the team suggests that "balance" should not be the issue. 
Rather, in the design process, the importance of each of the 
purposes should be examined and the need and opportunity to
achieve significant progress determined. Eac'i sub-project may
benefit from different levels of support within each of the 
project components depending upon the point from which it is 
starting, and whether other national institutions are addressing
the saimfl1e topic, either with national support alone, or with 
external support from sources other than USAID. In some cases no 
externa. funding may be required to achieve a given purpose. 

With regard to the use of the management team concept to 
stimulate initiative and leadership, there does not appear to be 
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a significant role for such a team after the sub-project design

is completed, The responsibility for decision making after the
 
completion of the design now lies with the Coordination
 
Committee. If this arrangement continues, the review team
 
recommends that the principal investigator from each of ti.r sub­
project centers be included on the Coordination Committee.
 
However, the review team would like to 
see a management team
 
formed for the design of each new sub-project, composed of not
 
more 
than four persons, three from the institutions involved in
 
the sub-project and one from the Coordinating Committee.
 
Further, once a management team is formed the review team
 
believes it should be given responsibility for much of the sub­
project implementation while still maintaining close contact with
 
the Coordinating Committee. In short, the review team feels that
 
the very centralized nature of the project within ICAR does not
 
promote(initiative or leadership sufficiently at the sub-project
 
level.
 

A furtiher question, not really conceptual yet related to the
 
project, concerns the interrelationship of the ARP with other
 
U.S. initiatives such as the Science and Technology Initiative
 
(STI) and the projects supported by the U.S./India Fund, commonly

referred to as FERRO. (See appendix D for a comparison of the
 
major features of each.) The review team notes that it should be

beneficial to all parties concerned if the sub-commission and STI 
could develop greater cooperation. With cooperation and
 
planning, some of the basic or fundamental research carried out
 
by STI could be linked to ARP to serve as a basis for the more
 
applied, problem-oriented research of the ARP. The team is not
 
able to recommend how such cooperation might be achieved except

through discussion among the parties concerned. USAID and USDA
 
(FERRO) in particular might be able to identify certain themes-­
by joint discussions at an early stage--in which each party could 
provide special emphasis in the selection of topics for support. 

Closer linkage between FERRO and the ARP should also be 
beneficial to both and easier to bring about than cooperation
with STI. Some FERRO projects, for example, could benefit from 
an input of foreign currency from the ARP for their project
leaders and key staff to undertake short-term training and 
observation and for visits from U.S. scientists. By the same 
token, several sub-projects could benefit from scientific linkage
with FERRO-supported projects. At the present time there does 
not appear to be any clear relationship between the objectives of 
the ARP, STI and FERRO program-;, and the selection process for 
each is separate. For FERRO and ARP, given the separate sources 
of funding, and separate iines of authority and responsibility,
formal linkage will be difficult and informal means will need to 
be sought. The(!re is an opportunity to link them, however, 
through some foreign exchange grant funding to FERRO and through 
areas of mutual concern as identified by the Indo-U.S. Sub-

Commission.
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Finally, there is some concern over the degree to which

"collaborative Indo/U.S. research" is being carriel out and

whether this is a sound approach to Indo!U.S. scientific
 
interchange in agriculture. Under the present project little, if
 any, collaborative research has developed up to the presenL time,

although the project is in early stage and it may be too early
an 

to expect it. 
 The review team is of the opinion that there

should be an increased emphasis on collaborative research as an
ultimate objective but that it may be difficult to achieve in the
 
LOP of mos-: sub-projects.
 

B. Organizational Issues
 

The review team was asked to comment on: a) the project
 
organization; b) uhe means to more efficaciously accommodate
 
USAID's project responsibilities given limited staff; c) the

effectiveness of the arrangertent with Winrock International for
 management support services; d) the delivery order process; and,

e) the organizational relationship of ARP to 
STI arid FERRO.
 

The project organization--an umbrella-type with sub­
projects--is able to address the broad project objectives, and

provide flexibility, funding, and a basis for action for the

development and implementation of sub-projects. A word of
 
caution is needed, however. Flexibility may not lead to a
 
sufficiently rigorous analysis of proposed sub-projects to
 
determine if a) they are of highest priority; b) they cani 
 be

carried out within the project time frame; c) they are already

receiving support. from other sources, i.e., 
UNDP, STI, World

Bank; and d) they give the greatest leverage to the marginal

funds that USAID has for work in 
India. Each sub-project needs
 
to be put to the same examination as 
if it were a "stand alone"
 
project. The review team is not able to find in most project

papers the extent to which such an analysis ha,3 been carried out.
 

A second organizational issue is 
that the organizational

units and procedures established for implementation of the ARP
 
are too complex and time consuming. The number of GOI
 
organizational units involved appears to the team to be

excessive. 
 The one unit in ICAR that should be operational, the

Projects Implementation Unit 
(PIU), does not have essential staff
 
to carry out its responsibilities nor is there optimism at
 
present that it will acquire such staff. 
 In particular, staff in
 
systems analysis and computer operations are essential to

operation of the PIU but the team was advised that these
positions have been to thenot agreed by representative of the
Ministry of Finance ass:.gned to ICAR, even though they are in the 
budget. 

In response to the question as to how to accommodate USAID's
responsibilities with limited staff, 
the team suggests two
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immediate actions. 
 First, there should be a clear delineation of

responsilbilities among USAID staff assigned to the project.

Second, high priority should be given to bring the PIU into

effective operation. It also appears to the team that the

preparation of an operational or flow chart for each of the sub­
projects may be desirable to help guide resource allocation by

ICAR-PIU, sub-project leaders: management teams 
and USAID staff.
 

With respect to the management support services provided by

Winrock International, in the view of 
the team, they are

essential and should, without question, be continued either with
 
Winrock international or a similar organization. 
 It appears to

the team that project implementation would have experienced even
 
more problems if Winrock International were not performing the

services it now carries out. 
 It is the one place where project

information from both USAID and ICAR appears 
to be coming

together and documented on a regular basis. It is the

recommendation of the team that even 
with a well functioning PIU,
 
a management support services unit is important to service
 
project needs outside India.
 

A question was also raised about the delivery order process.
The team concurs with others that This process seems to be an
efficient means of arranging for management support services, but
delivery orders could be carried out much more efficiently if
 
annual delivery orders were issued based on 
an agreed-uron annual
 
work plan.
 

At the request of ICAR, a study of the project was carried
 
out by the National Academy of Agricultural Research Management

(NAARM), Rajendrangar, Hyderabad, in 1986. 
 This study gave major

attention to organizational issues and was followed by a workshop

to discuss the findings. 

The review team has studied the NAARM Report and discussed
it with several persons who are involwed in the project and
participated in the workshop. There is concensus that it is a

good study and that NAARM performed a real service to ARP by

identi-fying and sequencing procedural steps. NAARM 
 appears to
have correctly identified problems not only related to
organizational issues but also to implementation. These
recommendations are still valid. The team noted that
implementation of many of the NAARM recommendations is still
pending, although there is no evidence thethat recommendations 
were rejected by ICAR. ICAR should take steps to implement the
recommendations as soon as possible. (The recommendations of the
NAARM report, and the ADG-PIU response thereto are summarized in 
annex C-3. ) 

'Phi, t,1view team believes it is essential that USAID and ICAR 
give high priority to resolve the very serious organizational and
 
implementation issues raised in the NAARM report. 
 Resolution of
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these issues will probably require direct discussions with the
 
DG-ICAR by very senior USAID officials. All the blame cannot be
 
placed on ICAR. There are serious bottlenecks in both agencies,

and they will not go away by so wishing. If the project is to
 
succeed, now is the time to seek ways to overcome the problems.

Both agencies must be conunittea to this objective.
 

The team suggests that in discussions between USAID and
 
ICAR, an alternative arrangement be considered within ICAR
 
whereby all the various international assistance projects are
 
coordinated through a coordination and monitoring division
 
responsible to the Director General of ICAR. As an interim
 
measure, the USAID mission may wish to expand its contract with
 
Winrock to supplement USAID as well as ICAR/PIU functions. Such
 
an expansion might include one or more JCC-type positions to
 
assist with technical monitoring of progress in implementing sub­
projects. Winrock has developed a management information system
 
(MIS) which is based on annual sub-project work plans that it
 
helps to prepare. This MIS could be expanded and geared to ICAR
 
use. 
 Winrock might also draft standard operating procedures

along the lines suggested in the NAARM report. And Winrock might

be given responsibility for arranging and preparing an agenda for
 
periodic joint ICAR-USAID meetings on individual sub-projects.
 

C. Operational IISsues 

1. The Selection Process
 

Withip the framework of the Indo-U.S. Subcommission of
 
Agriculture, how are sub-projects selected? 
 How can selection be
 
improved?
 

The ]ndo-U.S. Sub-Commission determines broad areas of 
mutual interest on the basis of documentation presented and 
discussions that take place in its meetings. The issues that 
ICAR presents for consideration rely heavily on the GOi five-year 
plan. asoen on the conclusions of the sub-commi.s sion meetings,

(:AR doveol .p:; a con cept paper (s) and presents it to USAID. This 
propo:;]al i.';cOnsi (ero(I by USA ib), which may approve it, reject it 
or :;iugge:;t 1tIf IfSA Ib response is positive, ICAR 
proc(eod,; with a ;pJeci f Ci(requ,:.,;t to USAII). Fol lowing ICAR'S 
requ.t t:o a i nlitiated through managementISAII), i!rc.:;:; tho, 
s;U))07t I-V i (7:; t i I; Ih f o appropriate consul tants from111 to I ,I-

the UI.S. t, (o91 10 to India IA) work wi thll Indian ill 5 ( to'. :ntj st. 


desi.gg i l--jr' ,
 

''l ( u:;I. ;1,.:;:; i rn :;; in Lhe, W n:;ection of suh-projects, in 
the VieW o I l.i(i i, v iW t.4.111, ail-o tA i prov th,E )rp ol )iratiO) of 
the 1nndo--I .;. (.imi ,n , improve de2sign process;:;i an LolI tlro 
through jein woirk ing tam.; . The team also wishes to emphasize 
the poi ,t:; 110 above concerning for full analysis ofmod" the need 
each sub-ireject a:; if it were a completely separate project to 
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assure 
that it provides a real comparative advantage for the use
 

of USAID funds.
 

2. Design Activities
 

The review team was 
asked to consider the following

questions concerning design:
 

o How to reduce the total time for project identification,

project design, project approval and financial sanction to
 a more reasonable period, say one year from the date of
 
acceptance of the concept paper.
 

o How to enhance participation by all concerned, both U.S.
and Indian, particularly scientific personnel, in all
 
stages of the project to improve quality, enhance
 
commitment, and reduce delays and costs. 
 Should the
 
system of joint working teams be adopted.
 

o At what stage should the location of implementation

centers be decided? Should the decision not form part of
the detailed project report before appraisal? Should not 
an operational clart be 
an essential ingredient of each
 
project approved for implementation?
 

These three ques5tions are intor(ela ted and will be addressed in a
 
single response.
 

Th(. rev JIow 
have been 00( e b)y 

teamo tro io 1y sup)orts the r1corimendations that
NAAIM (ind others- to: a) reduce the number of
steps in Mio approval prones,; and b ) to make the design process
more f a oint effort. For 
the Iirst sub-projects, for the mostpart, t, dos;:: (was prop)r,11ed 1)by al Conlsl 1tant from the U.S. withpdcrl iui o inldiani>h,, !r:i(ent ist:;, but the latto.r did not have,00i] :totis i h (iepep a",tiro n proces-,s and were riot considered
 

joint out htnn (A! the~ drwq
 

ThelIe4'.'.' te(iii 
pnr; 

(10 di that a joint design teamh withequal Y(:1i; I i ty ,zii I(:,;mm( tment should be an essential 
nre(Q il ri iMI f or fit e Oli::i.n work. Th team noted that such a
liroces. a:, i ( ]vA'VIIl(, a1hi(l therehas isOm dence5 (V .o that: 

FIa ]y, l It" ,7 ' i. ; ' r I.; l ] be
 

fui( ( i)I'' ,1 ( ; ill 'llpi "Illy chlia iQd ) IU onSiu; (),o l ntly the basis(If thol(UMI 5sli ily do i n" th l'M jer. ail inpII S or oni 0"!i return 

Opp a K41 It .:pI*.1! 1 I'iu5) , -a hOat for sulip &I IN)i' nuh­

,tV ,y .1 '~' ~~I 1 i i )f4. ' i detif i e d illid il n oIII(' * ca ses:,~ I: Iti, ' , ',-x iop 14, in tji, c:t ., theW
eIni)ry(, t on 1 4i :ib- rj .:t, seven 0.nto.rs wei:r selected, withthree of them 
ii the amentat(* , whereas PAL is at a stage in its 
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work where it could have both benefitted from and contributed to
the project, yet it was 
not included. 
 In other cases, for
example, the soybean processing and utilization sub-project,
centers such 
as GBPUAT and 
JNKVV could have had 
a more prominent

role.
 

The t(,jnam strongly recommends that 
an operational chartessential be a]infgredient of every sub-project approved 
for
implementation. 
 However, since it 
is prepared at
sub-projec. approval the chart 
the time of 

must have 
some flexibility and be
modified 
as 
necessary by the management team and IJSAID, 
as part
of the moni toring process over the LOP.
 

2 . Anl-ra =sa! .91]-i 


Tho review team was 
asked to comment on
sub-project wh.ther each
should he appraised by an independent team before it
is finally aproved. 
Such an appraisal is 
highly desirable and
should hehconductod where fLeasible. However, it should not be
costly ) : im,-conuming exercise. a
 
It should take place after
the original 
,I1sign has been completed and may be limited to a
d sk r.udy IT know]I dgwall individuals (two or three)
,W AR and I A I) It ;huulid not be
more allowed to takethat month I I the apprai sal will cause considerable
delay, 
UnI,. it should 
not I, carried out;


to rather, modifications
the sul-project should ho in troduced through the normal
IOIitoi ng and evala 101 proces.; 

4. ]o'[I2 ni a t , ,n t anna ann the NAARM Management 

In the scupp "! w(ok Wor tLhi s review, there were fourquestions Iut M-w thni ,vi ,w t.I,-aI.
recommendations (adiLIo 

'lhos. referred to the
NAAIRM 
revie w, implemnttatLion procedures
that have p;c(.ao W lW scrin , jtmiia -nrd]w vod i mpl omrmtation

problems, aifIl tw I.; ,ada:' , t.hn. 
IIl t.11 ! ;p (":I,' , t } ,io ll , (Q1 [, li ) l {{ i '. . Lh1 1 o t o alnla(14I(l ;s J ,hh , at. a i (h11:,ipe t_1, 'colinendat ions, boththe sundni-b; W~ tin' lp(:fMri A1f'in! aidowhigh prioVity 10n rli ,: nh'u 

tLh i'' ld Lo(,Iyj0qvrim l i itt . 

A:; I. (t - a a.,h ,: 
 l -: . -,!- mpi I, lnl(:()all' t I hisn, 
r a i(o, i )1 oI& in:;, tIj , isl;vl,-Jf0(fj,,0t.; , ,I t, t1 ; W I Ii vi: inn:; in 

,cti v(' )Ill~ ,I '1ll ,; p1h,.( 
in ,ff 

ll lit r :I,,tu Pill,, !I'J'"] , ,l ] ;i ,.t', m , . ;' . 1.., sy (1a'lt
I('A P '111d Il;A 11)y a nilldl 
innlfi1] ] n1ml:11f.1li O-'(I';1" (1,1',lii, ii]i,:W1-I ' :'"Ii . 'hV"'!,h p, !.Ill" !lhI iVh wi1, Y "d, w I. f.i thI Aa -(I ;hwi,0 1 n I f I w ho
=s;on'dI t. i l, hi', ,' ,,wi :' ::;win *jni"pl ; ,n ii!1. wit.l MSSstaff or hodi indi ct 
 Ir I "I's, I(, t1,'AIl) or 1(:A% st If who weremon itorIig tUe sub-pr)j", s., ::i uli jis, would fol Iw.lo This has
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not been the case, however, and monitoring by the PIU has been
 
negligible.
 

The PIU must be made effective and some means of monitoring
 
must be established if implementation problems are to be
 
overcome. Also, procedures for ordering equipment through the
 
U.S dollar fund were noted at every center to be excessively time
 
consuming and were reported to be responsible for much of the
 
delay in sub-project implementation.
 

5. Financial Issues 

Dollar disbursements under the project are, to date,
 
considerably below projections. The team was asked to determine
 
what might be a reasonable expectation as to resource needs
 
through the PACD.
 

The original prediction of USAID disbursements over the LOP
 
were overly optimistic. It anticipated a rapid peaking of
 
expenditures in the second and third years, with a falling off in
 
the sixth and seventh years (table 3). Actually, expenditures
 
have bui1t up gradually over the three years of the project with
 
a peak expor ted in the fourth or fifth year.
 

Tho natur:e of the umbre] a project itself dictates a 
relativ ly slow start-up of expenditure. Only two sub-projects 
wore inca .1wd in theo origina1 ARP. On both SPU and PH T , major 
initial ,'xpencItures were for salaries, which extend at a 
dimini~shi ng level over LOP. The other major costs were to be the 
const mct en of facilities, training of Indian scientists in the 
U.S. and purchiase of equipmen t. The process of nominating and 
approving i ntists for training takes time. The determination 
of whor. h(iy will go and for how long is based on the 
r 3 ndaul of management coordination committee.,,nO at i ols :he 

]I tie pro joct , ao()the;: major ,eol]ment: in the rate of 
iinali it ,expinditure. is the furct,ioning of the PIU and the MSS. 

Whi i' tin P1 U w"s. nip],e etod in early 1985, the MSS did not 
;tart nt.il 19H6. 'hor"fore, it was; not unt.il 1986 that the 
mniomu,,nt t.,nm s;tart(J tWheAr study te.. and the MSS, could 
thel i,, -atti rd nli(egot.iate for training. the SPU,fy all; In 
inl pot.iI(u , nta(llltJn rI red tLf recru.itment of a largea ilp] it"t.i 
numIMle, & pri u;rt t I ff, in d ,(i pisinary ai eas mot previously 
wel i--dcv,.1 , i n:ipal impl!oimentin[g tution.,, .i in pi insi 

IhM Wn ili e o>:p',i i tn rs f r U.N. e(lui.qu lerlit alSO contributed 
to 5 lewn er;> il pyoject expend iLurii in the early years,. 11SAID 

liot n I h" I onsres t (a pi ocfnm of pec i cati and preparation of 
bid dtccuniwil:s !equi re, a large amount, of work by the MSS during 
each W*l il]i (y dirl.v. 
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TABLE 2 

AGRICULTURAL RESEARCH PROJECT
 

Financial Achievements
 
USAID Input (Thousands of Dollars)
 

Inplementation 
Approved Expenditure 2/ Estimated Expenditure

Subproject .1/ Date Rudcet through 12/31/87 through 3/31/89 

SPU 
PHT 

1984 
1985 

2,800 
5,003 

$ 
526.9 
806.5 

I.$ 
19 
16 

834.0 
1837.0 

% 
30 
37 

PIU 1985 551 385.9 70 462.0 84 
BP 
FTR 

PGR 

1986 
1986 

1986 

1,572 
2,700 

200 

68.5 
2,220.0 

66.6 

4 
81 

33 

855.0 

2800.0 

76.3 

64 

127 

38 
ETT 

BW 
1987 

1987 
2,186 

1,339 
103.0 

50.0 
5 

4 
1012.0 

855.0 
46 

64 
TOTAL 16,351 4,227.4 26 8731.3 53 

Not impleoented 3,649 
Prcje-t Total 20,000 4227.4 15% 8731.3 44 

PENDING SUBPROJECTS
 

(PROPOSED) 
 (ESTIMATED)
 

Ag Met 
 - 1,610 200.0 12

Ag For 
 - 1,869 343.0 18
 
Farm Mach 
 513
 

3,982 
 543.0 14.0
 

j/ from MSS projection.
 

2/ Actual expenditure - estimited full cost of approved delivery orders plus
 
reint)ursefient of approved rupee expenditures.
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TABLE 3
 

COMPARISON OF ARP BUDGET TARGET
With Estimated Project Expenditures by Year
 
(Thousands of Dollars)
 

Preliminary ARP
 
Budget Target 1/ Estimated Expenditures 2/ 

YEAR ANNUAL CUMULATIVE YEAR ANNUAL CUMULATIVE 

1983 

1990 

1 
2 
3 
4 
5 
6 
7 

4,000 
4,000 
3,500 
3,000 
2,000 
1,500 

20002,000 
6,000 

10,000 
13,500 
16,500 
18,500 
20,000 

1985 
-
1 
2 
3 
4 
5 

0 
0 

l'0.0 
3,783.0 
2,444.4 
5,230.6 3/ 

0 
0 

170.0 
-,953.0 
4,227.4 
9,458.0 

6 
1992 7 

1/ From ARP Project
2/ 
First-year USAID disbursements; subsequent years, MSS system
of actual expenditures from ongoing delivery orders,
estimated full costs of 
recently approved delivery orders,
plus reimbursement for approved rupee expenditures.
3/ Estimated by MSS 
to March 31, 1989 
from 12/31/88 (15 months)
 

TABLE 4
 

AGRICULTURAL RESEARCH PROJECT
 
Financial Achievements
 

GOI Inputs ( (00s Df Rupees)
 

Expenditures

Through 12/31/87
 

SUB-PROJECT TARGET 
 RS . 

PIll 
 3,127 
 12.6 1
SPU 5,310 
 3,282 62
PHT 19,297 3,047.8 16
ETT 10,189 1,866.6 18
13W 13,708 1,843.4 13
BP 9,993 92.1 1FTR 
 not applicable-------
PGR ------- not app],i cal) ..I.....
 

Toca I T1 6 -1- 16% 

The tables above r7f0. oct a (r oitI (h all of uncertainty in 
pro ecti ons ; i t do es Ip til-r, 11OW'V!r ,initiate a reallocation that it would be timely toprocc ; ; for ;ub-projects within the total
budge t. 
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The combination of these elements dictated a relatively slow
start-up. 
 By mid 1986, there was much preliminary activity under
 way on 
the design of additional sub-projects. Forestry training,

initiated in 1986, increased the financial outlay. 
 In 1987, with
 seven sub-projects implemented, the foundation was 
being laid for
 
a 
larger surge of both training and equipment purchase.
 

The imupact of roaching the peak training and equipment
purchase period of 1988-89 is 
shown in the MSS projections (see

table 2). The overal.l budget expanditure (and mortgage) will

increas;o from ]51 to 441 
of total prcject cost in a period of
fifteen months. With tho targeted training and the equipment

bids under way, this projection seems realistic.
 

The? budigotq , for <evera] of tie; ub-projects may need
adjustint C a t h tim, to avoid rea ch ing the expenditure limit,most notib]-y 'oi("rstry training. At least for the present, this

activity s;u()] d bw funded by ARP to assure its continuity until

the time a I -m dci;.ion is made as to whether or 
 noL a stand­
alone UMtPE 9project- will he funded . The samne kind of decision,
thougi less ugerlit wi.t 1]b. needed for tie plant genetic

resounrcle; s.ih-iject. Wx.]. the P;R su-project be used for
furtllher i; (qi worE-l (w: i t)(aNR pr'oject? Should it he expanded to
inclde, P(;I< 1,railln w i ,, th dec.:i.;illo il a separat(e project is 
peIId i n g? 

2 (1., !(Jt.( .1 i,i. 1(i~ {)( -t l ]7 t ( 'C toJ I .[. i 0nc I~.1 

expendi.tott...; fo ( o .: r s :, - ctr; ' i. cat:e that fClow is the
 
time for USAII)
< " and (;. " -;vi,, rifully thebdt s.,., sub-projects mIi (i-t(2.liI rwJ]: 

ro 
II.ii 

c 
'liie objective: 01 ti JS review
bhou](t 5w - s';;; Ir; n
idthe iria] eds obfj sting sub­tivech I 


' .O( ce 
pr j"p t. , W" I t 

i51li t1'hi- ,'in ot)L of r( uujr[ to put into 
-: ", 'i ,o' 0 oi ldii. iji,1t I ' i . d . 

(;II 
 t. i '. i t.!a 'ub.; , c. ; that. have beena 1J) ( \( (] t iv d J tisil Pa<lili Z ',. ia Ilii 'l+:1 WI,A I ) 'lJ (eO(Ii t tlur 'e t hlusfall, ii / I '.( wIlii)iV/t--pr ,ll lla jss , t h gs!. tarqs C.; ( tillb)1O 4).

f)ai I , Ih"wr I wUs !W pj(t1 Iii:; lPi
( t;b ii s'a irets (talcpe r d 
wol t!i I, I I h-.iIQ tI jup t Id 2l/h1/87. It i" xlpeted that 

lii'fIiiS S, 1 Valy ,lJI 1i, i<h !','Yl t,, 5 ,,L ' ('h s bul­a I ',r' W Iu 1 

(1lm1 IaV . 'i'T ii, e 

ci ult~ I r l~l ((('i i0 i: ( ll I .1{
 

:'!; h i i ci i;, ff .'p , Lii l 

PrJ) j"WctI iull:: I Wiu11ir,.>x: pi(Iitlures by the (;OI hiaVe not boon 
stud.I i ,. Til : 'v,'ol l ! t us 11)"r of hi. joilit. liiid-Oerm 
budICget ona yK' vqidtnV15551i o la o 

It i; i"s io;ia l Ii sc-:psc I ilt t. ih"AiRP profic, . hll, ot. (oulcd
be eXIJI!dldd byyl Il' Ill ir t.sili no] date ti PlNrch 1992. Tis
will rqui r I id-li -.i (-rlrrect.w iolli in0 ud teL , as we.l l a;
subseq(ueint c-rrecti oi sInY n yearsn.
thei inal two ]I1 the final
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years, the emphasis should be on 
building collaborative research

relationships in sub-projects that have accomplished substantial
 
training and equipment objectives.
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CHAPTER III
 

IMPACT
 

The review team was asked to quantify, if possible, the
 
degree of progress towards the project purposes and goals and to
 
comment on whether or not tho original project purposes and
 
objecti ves w( re reali ;tic. 

l'ler v rio ev (1',> )I impact by the project on Indian
 
agrl c-II tlore toU dat., n11w :110;].1 ther, 11w an e xlwctat i on of such
 
im ,act . itiV iw (: 1(M ,am ly. In th t"tA scha nieof Indian
 
ag(ricCtu]iut U l:mjw:t :n 1 to I" f- iI unt-i I ;ome
', ;n I *e!clwqd 

111'.2~,,1) 1 .:~ ' 110! writ and theiilp 'qii
,i,.v ,i,,!,:iK,.;,n: . ,,..::,i U, . ,",nd Ind ian,,Instlitution~s 

, U, rro 
:, ] , : : ,; [ .N 


an Id i , 1 in , mi X2 2, ; ; :ttMr" Xt.... ,.,sth aIV i (t,],r ' , tniiha Is(O .'11Q 

i halll impt[) 2 .. 

V'XL ~ i hviro in vi ~ n ~w iil;a l ' ' Li~70ok; Ito tft 

su(Ctus;ful. 1o date', t11e' p)rograii ,1 Iat. '! , :1 ,'V- Iol:e of 
:;uccess , and all individuals; arnd inw iuvicUi( : a or,at.' 1 on this 
.ubjuct have' g viii highily fa v)r.ibid- , 'rr in:l,t;. Q Ih -qard to 

t.lt{t~l: c: I } icy !, inln
. ,;t t,l( a pabi, "f Ind , spil'tlln,ian< 01 

n2ll{ .t t tl.n (:iI (::I ,Iii; :}ii ;, t.- I 1,'1 i v wii :;' ' i r il ;[ .)0 ni~' 

*mr ,i rr i la [;1.rtE Inn t.2 dJl)im,lrI,Ir:: I x. th,, tt. .: I.) i a, h :; [m-o(:,EQ!;
1t" ic:; o' " q ,V ' 1 1 .10 011J 1 h. :Iit ari It I (lit tlii 11 s v 

,1ihariri:rm.,it/t ai nj fl tItu,, vi:; iA t(-by IlM tl t.!.i­I2(1 I.;. IM11 w orkiiqi 
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is too early to expect any technologies to be generated and
 
transferred. As to dissemination mechanisms, this question goes

far beyond the project and involves the whole issue of technology

transfer within the Indian agricultural system.
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CHAPTER IV
 

IMPLICATIONS FOR THE FUTURE
 

The most obvious implication from the present review is the

need for a mid-project correction in several different areas.
 

o 	For existing sub-projects, they may be substantially

improved through increased utilization of consultants,

clarification of collaborative institutions and scientists
 
in the U.S. and their commitment to the project.
 

o 	For implementation, there is 
an urgent need to implement

the PIU in accordance with the project agreement, or in
 
accordance with an agreed-upon alternative.
 

o For funding, there should be a reallocation of funds
 
within the project within the realistic expectations for
 
each of the present sub-projects, to permit a start-up of
 
already approved additional sub-projects.
 

o For the MSS, the need exists to assure funding for the
 
LOP.
 

o 	For consultants, their services should be utilized for
 
centers that may not now be included in the sub-projects

but that are doing important work along the same lines as
 
the sub-project centers. Similarly staff training should
 
be extended under the same principle.
 

o For management, decision making for the sub-projects

should be decentralized to the extent possible to give the
 
implementing centers more authority and responsibility for
 
sub-projects, and to get scientists more involved with the
 
Coordination Committee.
 

o For dollar purchases, purchase procedures need to be
 
improved to decrease the incidence of long delays.
 

o For additional sub-projects, there need to be decisions on
 
which if any are to be included. Peer review should be
 
utilized as a mechanism for accelerating the process of
 
project selection and implementation.
 

Additional implications ivAy include the following: 

o 	 For institutional strengthening, project assistance has
the potontial to build a long-term program of Indo-U.S. 
collaboration in agricultural research if true 
collaboration is developed and sustained. 
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o For future Indo-U.S. collaboration, the ARP could well be
 
a significant component of strategy but not the sole one.
 
Collaboration must be built on the basis of mutual
 
interest, taking into account available resources and
 
national priorities. An umbrella-type project such as the
 
ARP provides a considerable amount of flexibility,

permitting a reasonably prompt and timely response to
 
opportunities for collaboration. As indicated elsewhere
 
in this report, each sub-project, even though it may be
 
relatively small in financial requirement, should be
 
subject to the same rigorous examination and analysis as
 
much larger stand-alone projects. As has been the case
 
with some of the ARP sub-projects, the initial LOP may

involve a heavy component of technology transfer and may

set the stage for longer-term relationships, which may

result in true collaboration in research and technology

generation, with or without the requirement for a larger

transfer of resources. Thus, in addition to a further
 
umbrella-type project for implementation of fields of
 
mutual interest as identified by the Indo-U.S. Sub-

Commission on Agriculture, the team feels there is a place

for larger, stand-alone projects that involve
 
collaborative research, technology development, and
 
technology transfer, and institutional strengthening in
 
areas of mutual interest. Experience with the ARP has
 
already helped the USAID and ICAR focus attention on a few
 
topics where more resources are required for longer-term
 
collaboration.
 

o 	 For continua.tion of the project after the termination of 
USAID support, the prospects are good that ICAR will 
assume this responsibility since there is a formal
 
agreement to this effect. 
 Also based on what the team has
 
seen, the sub-projects are ones that ICAR had already

included in its plans but 
for which it needed additional
 
support to speed up implementation.
 

o 	 For ARP, STI and FERRO relationships, there are no clear 
implications from the project to date except that some 
dollar support to FERRO could be very useful to train 
Indian scientists in the U.S. and to provide opportunities
 
for more international exchange for U.S and Indian
 
scientists. Greater collaboration and interaction among

these programs would be beneficial.
 

o 	 For c. oser relations with the private sector, the review 
team did not find any opportunities in the short run and 
probably not during the LOP. Of the existing sub­
projects, there should be some possibility of linkage for 
soy bean processing and post harvest technology. 
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o As to whether it is timely and realistic to think about

long-range Indo-U.S. cooperative research programs, this

depends upon the length of commitment of such programs.

The team believes it is a very worthy objective but should

only be undertaken if there is 
a commitment of intent for
 
a minimum of 10 years. Such a commitment should emphasize

support for a limited number of 
centers or institutions
 
for training, consultants, transfer of technology,

collaborative research, and essential equipment not
 
available in India, in that order of priority.
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CHAPTER V
 

CONCLUSIONS, LESSONS LEARNED AND RECOMMENDATIONS
 

A. Conclusions
 

It appears to the review team that the conceptual framework
 
of the Agricultural Research Project (ARP) is 
sound and that the
 
project has made progress toward the achievement of its purpose

to 
strengthen the capability of the Indian agricultural research
 
system to conduct research in certain key areas. Progress has
 
been most notable in staff training.
 

W4ith 
respect to the other project components, however, there
 
is great variation from center to center in the utilization of
 
scientific consultation, transfer of technology, addition of
 
staff, improvement of physical facilities, and the acquisition of
 
laboratory and field 
equipment and supplies. Collaborative
 
research has not been initiated although several centers
 
indicated a strong interest to do 
so.
 

There is no indication that the project is making progress
 
toward its stated goal 
"to increase agricultural productivity,

production, employment and income." 
 This is probably an
 
unrealistic goal for the project.
 

At the mid-point of the project it does appear that the end­
of-project outputs as 
stated in the project document should be
 
achievable in some of the centers. For others, due to the lack
 
of implementation and questionable center selection, project
 
outputs will be very few.
 

Project implementation has fallen far short of the projected

timetable. 
 The review team has concluded that the implementation

schedule was overly optimistic in light of the time required for
 
normal project start-up, but 
even taking this into account, the
 
rate of implementation is very disappointing.
 

The Indo-U.S. Sub-Commission on Agriculture has served an
important function in raising the level of discussion to a 
sufficiently high level to gain the attention of both 
governments. The meetings of the sub-commission should continue,
but they should give more attention to securing increased and 
continuing collaboration. 

The project has i;erved to re-establish agricultural
cooperat ion he t-wee<!n the two countries, and the credibility of 
USAID support is e:vdent. These are important accomplishments. 

Stlronger support for project implementation on the part of
the Government of India through ICAR is needed for the ofsuccess 
the whole venture. 
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,
The work of -he .ManagementSupport Services 
(MSS) managed by

Winrock International has served the project very well, and
 
implementation would have been much less advanced had it 
not been
 
in existence. The MSS 
should, without question, be continued.
 

B. Lessons hearneu
 

A 	number of 
lessons are apparent as a result of the mid-term
 
review. M.ost of these 
are well known and are recurrent themes in
 
project evaluations. They include:
 

o 	 The design of the sub-projects, with subsequent ease of 
implementation, can be most effectively accomplished 
through ]o)int working teams composed of Indian and U.S.
 
scient i sts. 

o Project preparation should include a description of the 
work that has been carried out previously, a flow chart of 
the schedule project to follow, thethe is expected
outputs so that monitoring and evaluation can be 
accomplished, and the ()cations of the centers identified. 

c 	 An umbrella-type project offers flexibility and assured 
funding for sub-projects, but it still requires the same 
scrutiny of sub--projects as if they were "stand alone" 
projects.
 

o 	 The procur-mentoroces s I or purchase of U.S. equipment is 
unduly time-cons;umng , and a project that is phased so
that training .hcih duIe. are matched to the arrival and 
instal]at.ion o)f o(illipimllt will require a long start-up 
per io(i . 

o 	 Staff t rai ning i n Lhte U..S. i s the most important component
of the project,, and thi.s may be expected to be the case in
othez proj ,ct:;. The second mot important component-­
which may a].;(o 1,e e!xp!cte.!d to be the ca se in other 
project.s--is' scieritJ t-to-:;cinti:;t contact. 

ct of t ,n r(q u, r I )d-)oint
allowancte for chiyng, :;wou.d he made at the 

o 	 Pro j t_-, - a m correct.ion, and 
Lime the
 

pro.)!. Iet-j e otiaL dW.itl L llth host, countr1y. 

o There i, 4ea oor"ei a Io .).c]oi, ttiol lahoration between 
11mdiin mI1iUI.S. so;tists; on rIearch toiJc.s of mutual 
intest.; i;This;,o1l]d 
col ilboriitioi, which wi 

ho di re(Lcted toward true 
require additiona.1 resources. 
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O Agricultural research is recognized by both Indian and
 
U.S. scientists os an area of high priority. It is
 
essential to sustain the knowledge base for continued
 
growth in agriculture to feed India's growing population. 

o 	 The Indian state agricultural unive.-sities offer many
opportunities to build Indian and U.S. university
collaboration. The present project could have benefited 
from greater co llaboration with Indian universities, and 
this contact shou ld be a part of the correction made when 
adding moro sub-pro jects. 

C. Re oumemndat ion. 

Thi oughout this report the review team has used such terms 
as "the team suggests, " it is the view of the team," "it is the
opinion of the team," or, "the team recommends." A number of
recomrmendation s are implied in the conclusions and lessons 
learned. In t.his final section, only major recommendations are 
noted . Ph *so recommendja tions are: 

o 	 that L.-e he dis cussion s at. a very early date between 
sen or staff of USAI D/India and the Director General of 
ICAR to assure that ICAR takes the necessary action to
bring the Project Implementation Unit (PIU) into more 
offective operation, as had been agreed at the time of
proj:ect negotiation, or in accordance with an agreed upon 
a lternat ive 

o 	 that a joint, review of existing sub-projects be made (most
of which has been done and is reported in annex C of this 
report alIong ';Lii the mus05 t recent MSS quarterly report)
arid a seaI .l sa:1t0 ol funrids itoe negotiated wi th WCAR for 
the exi sti g p l-j P Lsc.t 

O 	 that an operaiona c hit he0 a re:(iui ireiiitmnLfor each 
exi stinrig arid new saL-pro jici. 

O 	 that following the -evi ow &1 exisLt.ing sib-projects and a 
real Iocation to alTopriat:e]y fund them for the life of
each, a decision 1w0 miade in the very ne-r future by USAID 
and ICANI as to what add iLioia] sub-projects are to be 
incli dt d in gLh ,)P.
 

O 	 tiat wi iiin tih AiU there i; a need to give increased 
attet., ioun hiig the remaindder of the LOP to the ofuse 
Con;5UILaiil: who ha v been jdentif ied within the sub­
proje~cts. 

O 	 that. fundiig be at;sured for a continuation of the MSS for 
the LOP. 
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o 	that annual 
work plans be developed for each sub-project

and a blankot delivery order be issued to the MSS on an
 
annual basis.
 

o 	 that, if 0os;:hile , a U.S. d(ol1ar grant he made to FERRO to 
support U.S. training for Indian scientists and to provide
opportanit:, I (), m<r-o inteurnational exchange by U.S. and
Indian scientists. At t.he same time an attempt should be
made to o)tain ]unwr co{)l1abfloration between USAID and
FERRO j;y,]IIt_ n to., At ton tc..a -upCC suppL for the
 
ARP and other projects.
 

o 	 that the indo-'.S. uflonmi.ssion on Agriculcure be 
encoura od tc, (7( ,wiae , but with an emphasis on seeking
ways to d,,ve o truly cullaforative research with long­
term suliort. 

o 	 that in tLh mon.0ito.ring process, both USAID and ICAR 
provide e)tter and more Limely feedback to project staff 
in the I i u.cd a,; to thu statu: of purchases, the status of 
reques ts Ior new anuf-proj,ect, Y support for specific
activ'il ies such a:; uc.]l],flcrativo research, and action that 
may fo requird by lt. 'oThu review team found that many
field pro ject StaffI are la ftid by long delays in
piocurmurit witLout exp)lana.ion, and long delays or lack
of replius to r.uu ;t: thy have suhmittud. Project staff 
i n the cenlters "ro enthu1w:; a: Liiiafout the pro ject but 
ofte.n f l iWsoat (M. 

The p-rt , c ha,:; ai r:ler 	 theof p-,:fll, ; at the mid-po.nt in
LOP. Hlowevr, the Loom whrev iew 1 ,I v:;, tho:;e probilems can be 
overcome ifIearly corroctiv ou''e(m0 i s taken, and reasonablesuc(:cess.con heu achiuv,,d w.i thinn tir I,)P. As noted earl ier in thereport, the problems wi 11 nu t :;imply go away. Pos itive stops are 
:qluired by both USAID a id ICAR. 
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ANNEX A
 

SCOPE OF WORK
 

The review team is 
to conduct an evaluation which addresses
 
the following areas:
 

1. Conceptual.
 

a) 
- Are the project's purposes of institutional
 
strengthening, technology development and transfer, and 
collaborative research appropriately balanced under the 
current projoct structure? 

b) - The project has relied heavily on the indo-U.S. 
Subcommissicn of Agriculture for the identification of 
subproject themes. Is this mechanism, based on cr.'teria 
of mutual intere st, appropriate to identify USAID 
activitie ; in collaborat.ve agricultural research? 

c) - The phras(2 "collaborative Indo/U.S. research" is 
mentioned in the projecL. To what extent is it being
realized? 1.: it a sound approach to Indo/U.S. 
scientif ic interchange in agriculture? 

d) - Is design subproject initiative and leadership
properly recognized and stimulated through the 
managemerit team concept? 

e) - How do the( objectiwves of ARP relate to those of the 
Science 01.i:/Seiee I Technology Initiative (STI) and 
Un it..d Stat(.,,; Department of Agricu].ture/Far Eastern 
Regional Resea rch Off!ce (USDA/FERRO)? What are the key
S HIIi ar.i 1 i 02 anId (i i f er1 n cQ! in the purposes of tilet h rL. p rogra :;? 

2. Olc ; i , Iir, I1 

]I umre 
arrangirit nt: 1()r e:xped iting aipproval, funding, and 

a ) - t]! Il]i AR11 wi.th subprojects an effective 

iinjl e]mentl 1.i on ()f re.seoarch? 

b) - Ar-(, 1ti(, MI;A11) aid ]CAR organizational units 
esta1I i-:;hld u- the ilnploprrwt:,-t ion tf ARP ;ui table and 
effect:l, i v,? Ai, managent aid leadership roles 
adeo(uate]y (4.t1 i ed 1111(1 (i a.]] the! or..ganizationS invo]ved? 

C) - I." lt 11111 oiiiierttUnit,'ve j# et 1 l (PIU)
ai ) ,))iit ftnIIPTIp ,ly d 1() (carry ()ut ARP programs and 
oJ)Op d 1,t :i ,1 It t, i V) y. 
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d) - Does the umbrella design result in agreeable
 

effects which address the broad project objectives?
 

e) - Are there synergistic effects from this design?
 

f) - How can the USAID organizational responsibilities

be more efficaciously accommodated in the context of
 
minimizing demands on USAID DH and FSN staff.
 

g) - A contractor, Winrock International, provides USAID 
and ICAR with ARP-related management support services. 
Is the arrangement effective? Is the delivery order
 
process an efficient means of arranging for the
 
management support services? 

h) - What is the ozganizational relationship of ARP to 
STI and FERRO? Is the relationship complementary? 

3. Operational
 

A. Selection
 

a) - Within the framework of the Indo-U.S. Subcommission
 
of Agriculture, how are subprojects selected?
 

b) - How can selection procedures be improved? 

B. De s{q(r_ Ac ti v tt ies 

a) - How t:o reduce the toa] time taken in project
identificauiion , proj( ct d i gn i ng proj ci: approval an" 
financial ,sanction to a itiore reasoniabi e period, say one 
year from the datt , of acc(pitance of the concept paper? 

b) - low to enhiance(! partici pation by ;l11 concerned, both 
U.S. and Indian, particiia -y the scicriti-fic personnel,
in all stage,; of the, projct to improve qual1 .i. t-y, enhance 
conuintont, I (u( (.e],ayr;l aind Cot-, . Shoul1d the s stem 
of Joint :lig eahm, ) (tdoptlod?Work i 

c) - At. whiat 1! !,Ie ould thei( location of iij.r.enmentation 
.centers 1 .i d d ?(t Sh u 11(1 it, not formii part of the 

deta.il.fld ru j ,ct /r -t a ppra 1.iorthc re sa ? Should znot an 
Opera ti M I (hart. e. ani .;n Iti .] .ingII(iiJred it of each 
project- aJi ) Vi-(v,(d I(), i"iii 1iinelt-itt.i.on? 

C. Alqpii ii!;ao 

- Shonld .!ciil !,ro-j, ,ct he appra.i:;od by an independent 
appra i ;a ] t'e! 1 l hefi re i t .. ,; fi nal ly approved? 
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D. Implementation
 

a) - Can the reconuiendations made by the National
 
Academy for Agricultural Research Management (NAARM) be
 
supplemented or improved upon? 

b) - What is the status of implementation of ihe NAAR4M 
recommendations? 

c) - What ilfplemen tati on procedures hav proved to be 
sound?
 

d) - What a re th(2 ma jor un re so. ved implementation 
problems, and w JlL, to address them?.- rcocommended 

E. Fi nancial
 

- What were USAID expected dollar disbursements over the 
LOP by year? What have actual disbursements been? What 
are reasonahil]e expecta ton.,; as to resource needs through 
PACD?
 

F. Pro loct Comp]et: Aon Report 

a) - Should there be a project completion report based 
on evaluation of the project at the end of the project
 
period?
 

4. Impact
 

In as quantified terms as possible, 

a) - What is the progress of the project towards the 
purposes and goals as stated in the logical framework?
 
Are the orig'i na Ieproject purposes and objectives
 
rea 1 is t i (-?
 

b) - What ha; been the o-ffoct of the project on 
strengthning t.he( capali lity of Indian 
sciett't:; /insti t:ut:i or, to carry out retearch in 
Spec ia izedt areas? tiav tie professiona1 
en hapn e merit. / tirai iil pingJailS to be. appropriatemi prov (!i 

and :;ucc,;:; ] 2
 

c) - ta:; th , up,. Idci i ttd/S reii(1 thiid the 
de.v1o)llcit rind 1 rn: I r of !chno ogy fromt the United 
State:,; t.e Iadtio , )iidhepd to establ i:h tie;s between 

Itin iit risparti cil t (I1I;d i'. ti tJ onl.-? 

d) - Wlat imI,,p t, htt :; tii, pi ,jott had on the development 
of Inrd.i . g -i i] t(r-.? 
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e) - How effective are the mechanisms for the 
dissemination of research results, and to what extent 
are the new techriologies being adopted by potential
users? Are -ma Ii a rid marqina]i farmers benefiting from 
the new teci (. pr(mint.ed project?I i by the 

_cI-I Cp i an;l- f ca tif Fls tuI 

- What, cina;, it any, a ,'nee.ded to improve the 

- How im,)trLit ia thin' kind of institutional 
st rang n 1.a ,rov i!(1(, by AR P Lo a long terni program of 

- How (tin th,)- ai. ;(:tr bei more fully orgalnized in 
this pr-ojoce' 

- Shoul d AR]' -A!Fv(e n. a jiie Io:) ;ub (!gUen I od-fl~-. S. 

- What a-(! t-11 ,:]ati,V a; - ..nLi; anid w(Aakn t'a; . the 
ARP m ol(ii a; (:()a ,n-(d tLo (;Tl aind FEI O? Ar tLneor areas 
in which A PP n m;i, a un (i 1 conti- jibutiul t-.(- toure 

- Whtati v ,ie teinI I I r li tl:;e col liloratio 
among ARP, .':RRl) , tnd'11 in ;ulpp)ort of Iat.ur , 
agricul tL rai] rt. ;%<,, 7! , ivi t. i:;? lhow (:ian tfi ; btj; be 
done? 

;tnpat 


insti1 tilt- i oria I ,-Iatj1 14 hna fneii of this
 

- Wheta .- 1.It a](d?:na ah Iy tine 
.n/r low:;.-

projeci t I (Ji ,:i Jg All 'rn.mit i on (if fXIt'(1.1In funding? 

- Wh1 it I-L' a,jar i I ij; , ( n:, I lilt i e.i]( I t 1i1a inca'Idi 

tile prokilh iI ily , , ! a in i i t,.
 

- Is it, 1 i mtly ' ill tiii :A I , tili lk i, !!)(ml lolng-ialge 
Indo- . . (tilj L t Va : ,Or,(, pi-)rgrainm:; in agriculture? 
If s0, wl~it !Ja, Id f.'tie :is gun idol]i ? for ,;uichi: : 
programs? 
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ANNEX B
 

METHtODOLOG Y 

The team carried out an ",tisi:;vi review of pLoject
documentation, ,site viv:it. 2 to 1 whi .. ins2titUtJions cooperating
in staff trai ing ,and prty"din , 'rnunl ta11ts for the. project, 

I Iito. rv ;w.' I I trf2 jJ 1 'I I! Iew- it I In ili ; :;,uIIta.n_!t rt i i i Lu ;,; t tI!lt odis'cu.ss'ioll:'- i'l W,1:- Iiintt n, w ith )'! ic:ial! ; of1 [t;1)A, the;11.1), 

di.scu sihl d1 2 i: w,i Lh l AnIP n!"! I n t: d.Liit, project 
Winrock 1rnIernounJ I slof !t in t MK, :;~!I t FEHRd(), ; nAior
off ic.r':; in1 ICAH, 2!,,j t .i, ! , !IA st il t2f i t w h them kl "I 
projeJ ct., aniid V ta a tInit, a hd k nL d [JNDII'/"Al) who a II working
(in projOct!.:; l 1ao toW Iin', AP'. 

In it.s i t.rviews withtlal',inee:; and s;ub-pro j c't wkal in 
Ind221iai, the t.ealm , to a liirJe extent, used the Rapid Rural Appraisal 
methodo logy. 
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ANNEX C-i 

SOYBEAN PROCESSING AND UTILIZATION
 

FULL TITLE 
 Soybean Processing and Utilization
 

131J)GET (USAID) $2.8 Million (Rs. 20.7 Million) 

IMPLEMIE'NTATION DATE 1-4-1985
 

PAIRTI(CIPATI NG 1. CIAE, Bl, pal

IINSTIT1JTIONS 
 2. GBPUAT, Pantnagar 

LE:AP CONSULTANTS Nil 

I . Background 

Introduction of soybean cultivation on a large scale in the
plain; of Inrdia , initiated in t h, Iate sixties, ow!.',, its origin
 
. te (1 \ivenr;.it y of I]ii II; C I l)()1-rtt ion with11 tilo r;. .
 Pant 

[tii I v' ,r: i ,y A( Ct'iW 17 cu tur( ( cli .qy,land iw tlclin ,,]Jwahkitria I r ,1ri :;h i N ',hiu Vi ,;hw, i VJiy ly , Ja!ii]our, iirii.i tho 

U.1AI ItlJC.u2ill , ; (t 11t1 t :I I ic.( riuui 1'J)iti1 i:t ! tion 

. . I ,t ; I . r 211 , { i ; C: ip(I I d',, 1 I , }, ,l2t l IC . 1 
l l .t ''11 i-1'll(ii • ... . 1 l 1 "l jql Cr l 

uoybeliri ('.1k) 12sr' ;'pu{t 11;~ (, {;}~l1 i ¢p20II ''iut d}ill I{}{/l'4 .1)d rin 

P 1(11J1 '(. forV by ( ) (AI )vLr2i y l ., ,J.A I l,wt ,i ,: ,.';..irh .it.l : hi.'',, . C ~~i. fu n y 

I}o'Lr'i riup1 1. dm], U: I,:o 01(,., il.t the.,1! mi.,4' *,, it r nll t of 

(111- t (mip)rl 'I-m1t foi- iti 

'1114! Prlo )i 'e wit.; (1(1;.1Jioc by D)r. A. SI (!C1(1 fur thin1;ni vO i , of IIi not , ~ r,,,it ( by. Dr. A. A inu' 2tt 1Wr. 'I . P. Ojhnly ()I 
of th (e ,, I Iln t ,teri of Ag.1ricclt ur i l Enqi Ie 1 Ihhoinl 

Ocienti,y I ,; l f from Iidi(I'"l ,I{'}ll, reprne;!nited only ni' dfdivci pA no-
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Agricultural Engineering- drawn from only one institution, CIAE,

which resulted in an imbalance in project design and the

sel-ction of the wrong locations. Had the scientists from

GBPUAT, Pantnagar, J.N.K.V., Jabalpur, and Central Food

Technology Research Institute, Mysore, been included in the
design team, these deficiencies could have been, to a large

extent, eliminated.
 

III. Location
 

The main center is located at CIAE, Bhopal, while the sub­
center is located at G.B. Pant University of Agriculture and
Technology, Pantnagar. 
The former accounts for about 90% of the
 
resource allocation.
 

CIAE is quite strong in agricultural engineering, but it
does not have the complementary disciplines of basic sciences,

home science, food science, economics, etc. The posts provided
for these disciplines in the project had to be recruited anew and
 to a large extent, have been lying vacant. 
 It is most unlikely

that any first-rate scientist from these complementary

disciplines would ever join CIAE, because the posts are temporary

and there are no departments in the disciplines that might

provide career prospects for such scientists.
 

The logical choice for the location of the main center of
the project was 
Pantnagar or Jabalpui where all the collaborative

disciplines were already. 
The Central Food Technology Research
 
Institute, Mysore, should also have been included as 
a sub­
center.
 

IV Appraisal 

There was 
no peer review of the project before
 
implementation by any independent individual or team, with the

result that these basic deficiencies remained undetected.
 

V Objectives 

TIhe basic objectives of the sub-project are to maximize the
 use of soybeans as 
a food source and to improve soybean

processing and utilization with particular reference to the low
income segment of the society. Research activities, therefore,
 
are geared to the development of simple and adaptable soybean
processes and equipment, and subsecquent technology transfer tothe rural population at the home, v.A.lage and small industryleve.. 
 The sub-project also aims at dissemination of proven

technologies to consuiners and processors at various levels of 
operation. 

The problems associated with processing and utilization of 
soybeans adaptable to the home and village levels are
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attributable to: (a) an unpalatable off-flavor (beany flavor);

(b) presence of trypsin inhibitors in unprocessed soybeans; (c)
flatulence factors 
(formation of gastrointestinal gas) in
soybeans; 
(d) poor cooking quality of soybeans associated with
hardness and consequent increased cooking time; 
(e) lack of
simple processing methods for soybeans at the home and village
level; (f) unavailability of low-cost equipment for processing
soybeans at the home and village level; 
(g) lack 	of pilot plant
facilities for promoting soybean processing at the small industry
level, and, last but not least, (h) lack of information on proper

packaging and storage methods for soybean products.
 

VI. Strategy: Components of the Sub-project
 

The sub-project aims at 
solving these problems by means of
the following components: 

i. 	 Development of processes and equipment for full-fat
 
soybean flour applicable to home, village and small
 
industry levels. 

ii. Pevelopment of processes and equipment to obtain
 
Dal from soybeans applicable to home, village and
 
small industry levels.
 

iii. Development of low-cost extrusion cooking processes

and equipment for soybean flour and other
 
soyproducts applicable to small industry levels.
 

iv. 	 Development of processes and equipment for
 
preparing low-fat soybean flour applicable to
 
village and small industry levels.
 

v. 	 Development of processes and equipment for

soyflour-suppiermented baked foods applicable to the
 
small industry level.
 

vi. 	 Development of processes and equipment for a
 
fermented and coagulated soy-based product

applicable to home village and small industry
 
levels.
 

vii. 	 EstablishmenL of appropriate systems/technologies
for handling, storage and packaging of whole 
soybeans and soy products. 

viii. 	 Supportive trainiing programs in oilseeds processing 
and utilization. 

ix. 	 Estab]i. ,;itent of pilot plants and demonstration 
units. 

C-1-3 

/)
 



x. Establishment of soybean processing plants by
 

entrepreneurs.
 

VII. Collaborating Foreirn Institutions
 

The following institutions are listed in the report of the
 
Management Team for the purpose:
 

i. 	 University of Illinois, Champaign/Urbana: Dept. of
 
Food Science, Dept. of Agricultural Engineering,

Dept. of Focd and Nutrition and INTSOY -

International Soybean Program.
 

ii. 	 Colorado State University, Fort Collins, Colorado:
 
Dept. of Agricultural Engineering and Dept. of
 
Nutriti on.
 

iii. 	 USDA Laboratory, Peoria, Illinois (Northern
 
Regional Lab.)
 

iv. 	 Kansas State University, Manhattan, Kansas: Food
 
and Feed Grain Institute and Dept. of Grain Science
 
and Industry.
 

V. 	 University of Minnesota, St. 
Paul, Minnesota: Dept.

of Food Science and Dept. of Biochemistry.
 

vi. 	 School of Packaging, Michigan State University, St.
 
Joseph.
 

vii. 	 All India Postharvest Technology Scheme, (ICAR).
 

viii. 	 All India Coordinated Scheme on Soybean Production 
(ICAR) . 

Though the list of collaborative institutions is quite

impressive, the degree of collaboration is far from adequate.

What is needed is institution-to-institution collaboration on a
 
close and continuing basis with a lead institution like the
 
University of Illinois.
 

VIII. Co]] abora, Jv Indian Institutions 

CIAE' Bhopal aiid GI3PUAT Pantnagar are collaborating in the
project but 90% of the burden is shouldered by the former and the
latter iAs concerned with only one of the ten components of the 
sub-project li sted under VT above, namely, "supportive training 
prog ram ill oi seed s processing anid utilization" and related
student rsearch. The main responsibility for the development of
products, pirocesses; and equipment (components 1 to 7 of the sub­
project), lies with CIAE Bhopal. In consequence of this 
overwhelming reliance on a single institution, the constraints of 
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CIAE have become the stumbling blocks for the sub-project. As a
matter of fact, the sub-project has been more a means of
 
institutional strengthening to CIAE than that of technology

development and transfer. Collaborative research is simply

conspicuous by its absence. 
Technology development and transfer
 
through collaborative research, as 
between Indian institutions,
 
can 
be realized only if the relevant institutions, such as,

GBPUAT Pantnager, JNKVV Jahalpur, and CFTRI Mysore, participate

in the sub-project. Likewise, collaborative research or even

collaboration in research with the foreign institutes and
 
universities can become a reality only if 
some of those listed
 
under VII above are involved effectively in the sub-.project.
 

IX Operational Chart (PERT)
 

As no operational chart was drawn up, it is not possible to
determine the degree of 
slippage under various items precisely

and in quantitative terms. 
 An annual break-up was provided for

each corponent of the sub-project and it was envisaged that the
 
"sub-project will be evaluated annually," 
but it has not been
 
done in practice.
 

X. Sub-t)roject Sanction and Budget Provision
 

The sub-project was sanctioned by the ICAR vide letter No.
 
9-21/80 A.E. dated 1/5/1984. The budget provision and sanction
 
for staff and contingencies was, however, made with effect from

1/4/1985. In view of the delay in the sanction, the original

outlay of Rs. 3,33 lakhs was scaled down to Rs. 
275 lakhs, shared 
by USAID and ICAR by Rs. 207 lakhs (75.24%) and Rs. 68 lakhs 
(94.76%) respectively. (For detai.].-, plea-: PxI:Wit. C-1-I)
 

XI Management Team
 

The Project Management Team visited the U.S. between the
 
16th of August and 20th of September, 1986, and made very

substantial contributions in locating potential collaborating

institutions and scientists, and finalizing the list of equipment

and details of the products and processes included in the
 
project. The Project Management Team should have visited the

U.S. immediately after the sub-project paper was ready and
 
approved by USAID and the ICAR, that is, 
the second quarter of

1984, thereby eliminating the delay of over 2 years. 

The Management Team shoi ld have beenalso more broad-based
and should not have included any person not criicerned with the
implementation of sub-project. As itthe happened, one person
who was not concerned with the implementation of the project had
been inc]uded on the team pl]ace of a personin c.iosely concerned
with the design and impelmentation of the sub-project. 
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EXHIBIT C-i-I
 

Progress Report (October-Deceffber 1987)
 
Implementation Plan (January-March 1988) 

Subproject: SOYBEAN PROCESSING & UNILIZATION
 

I. Financial Surmary (as $'000 and Rs. '000) 

A. USAID Input ($and Rs.)
 

LOP Cur Total .1/Progress _/ Plans
 
Component Target thru Dec 87 
 Oct-Dec 87 Jan-Mar 88 

$. Rs . $. Rs. $. Its.$ Rs. 

(Exchange rate used $1 - Rs.9.50) 

1. U.3. Scientists
 
to India 375 - 27.5 - 0 - 0 18 

2. Indian Scientists 
to U.S. 413 - 115.3 0 - 100 

3. Workshop, etc. in 
India - 228 - 9.8 - 0 - 75 

4. Workshops, 

Conferences 
outside India 14 - - - 0 - 0 -

5. Equipment 
imported 544 - 137.1 - 0 - 139 -

local - 3,506 - 722 1/ - 17 300 
6. Operational Res. - 1,349 - 97 - 1 20 
7. Staff salaries - 2,888 1,129 - 150 400 

8. Maintenance of 
Research 5,842 192 - 20 50 
Equipant 1,346 13,1313 279.9 2,346 - 235 239 863 

IOTAL (S) 1,346 1,454 279.9 247 0 24.7 239 90.9 
.. m.. . ... I.......... ........ o..... 
...........
 

Corbined ($) - 2,800 - - £26.9 ­ - 24.7 - - 329.8 ­

1/Consists of 'Ictoj Ieperd Itu~re' urinder nngoLinfj D.O.s, full est lnwted costs 
of recently approved 1D.0.!, (where io exlniditure!, have bo.en reported), plus 
re imlhurseint to ICAR for approvrd rupee expenditures. 

Z/ Expenditure.. reported by ICtI convulatIve through [)ec(ier 1987 and for 
quarter Ju ly-Sept eaber 198/. [xpennditures reported as of SepteTiber 1987
 
and for quarter July-Septcii&!r were is.725,859 and is.36,515 respectively.
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EXHIBIT C-i-I - Page two
 

Progress Report (October-December 1987)
 
Impleawentation Plan 

B. ICAR input (Rs. '000)
 

Component 


1. Building & Facilities 

2. Office Equirpmnt/Supplies 

3. Vehicles 


4. Ma intenance: 
- Office Equi[XIKNnt 
- Vehicle 

5. Staff Salaries 


6. In-country travel 

7. ContIngencies 


TOTAL 


LOP 


Target 


Rs. 


1.666 


760 


265 


285 


265 


1.786 


283 


_ 


5,310 


(January-March 1988) 

Cum lotal Progress Plans
 
thru Doc 8W Oct-Dec 87 Jan-Mar 1988
 
Rs. 


1.893 


463 


0 


0 
0 


785 


71 


70 


3,282 


Rs. Rs.
 

0 800
 
6.5 100
 
0 125
 

0 10
 
0 10
 

196.8 200
 

6.6 10
 
1.7 10
 

211.6 1.265
 

..................
.. ......
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The Management Team should also have been included in the
 
Coordination Committee in 
the interests of continuity of
 
operation ard follow-up. This was, however, not done. The 
representative of G11PUA', Pantnagar, was left out of the 
committee but. w-s sibsegu*ntly included as invitee. 

il2] IXI II I f3 t- taii tJ oil 

A. odur. u.. .. .. H'tij-i nrm t Ieveiopment 

Cons iderat)he work has ben done on the dovelopment of 
soybean p)roduc-L.,;, ' ucli as , full-fat flour, dal, paneer
(tofu), f].ake,; ck,;, partiaillyp,; defatt-od flour otc. at 
CIAI', Hhopia1 arid oi I extract.ion and utilization of defatted 
flour at ,,; UA']', P";lt.nagl,ar . good equipment for 
operaI) t_ O 1 at tlh.' l( ll(Il lll( cotA.tiae il1dtstry level.s , such as,
dehull ev, 5,1, in,:hr-, J.laki.ng iachliihni, scre70w extruder and wet 
gri nd.t r , hxav( Le(. n d viloped at CIAE, tfhopi a.l. Simi. lar work 
had be..en ciil -at- Piil: Iiiiaa up to. 1979 und(er a PI, ,480 
proj,,t wii -IIn()ut 1? ,I m Ilion.J tP;. 

B. Tria i ill it. ]'(, •-(;1 (idl _ ,_lev.l . . ;IppoI-tI ye
trali i pie cwri-t I n jr e:o; ; Iigj l 'I rig, I ood ;o i ence and 
echnIOl (ig} iilt -hi/irvesl. tL'chiilu ()gy ()f master's and 

doctori 1 (.] i:; p-o:.-(!.ding- according to plan at 
GBPIJAT, sart. , I,>. ."]xtei students have enlisted as post­
aradua t.. u!;nt.. 

C. l)_Lilvs! H'I i ci, aitlidD I)efaults. Barring these 
accompl i , li, general1-11":: pi cture of implementation of 
the sub-ti )jirtl i. q uite dark, as will be evident from the 
Fol1 ]owingIf t . : 

.i.. . Tl'hiefi' * i i,,u )lir}i-iS:dlo lays all rounld ind tlic 
()v(!r-- all 'ver,,_ Il thel o bj-ctI i v . ()f t h, sub­
pr'): s '(1 111 I ls (l I (A t i i t.(ltij] . I 

i i , The I AI ",:,(.)'€ )I1k ; (-(,Ilf ll(,( t-(, 'l' ite1a),) 1 -1t()Iy 

sta(.If 
furiti 

'1111, 
()II I rl15 

ItIl0i 
I',ll 

i I ti ll 
,Illce, I '.11 

has, 
1i 1 

ruiI.I vf.-I) ;ta)rted 
t aIt llitn a r is 

11 g Ou I ()'CI k. . . .1.) 5 VS'O of 

it;t lit i a "';, i, i< i(' t 1ri,i] huIII I t(.ri"lt S 0 the 
Ub-pr ,. , , 1111 I cil ,t tlliad 11t . i h t, l(atnd 

O p 'raIl i_() ,II , *a I I ,I I )t 1t it1 ' 1, ( :JtI(ad 
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iii. 	 The product development progranune in the laboratory

is without adequate consumer acceptance trials. The
 
soyflour and paneor produced in the laboratories are
 
supplied to the Iocal staff at half the cost and it 
is not known if the product will be at all accepted 
if the full I p ce i; charged. 

iv. 	 There :hId hshouedh.en a provision for multi­
location in an(d the research work should have
el 

been token up at Pa1ntna aqar, ,abalur and Mysore, 
bes ides CIAE.;, BhIlloi 1. Not much reliance can be 
placed 	"niy a I : (:onfined ") one location and one 
isti tnt.iu e";.
 

V. 	 Even t e, .1 , , ' itn; 1,,, i("I t r iii ,it (." aa reI Pd. 
serjou::]y had) tl m, by th. fact Khan they are 
conduct-., 1v' ;t:; ,, Iine('ls ,aiid " ).iochol ist. 
Six posts in WA it-c'hrolegy, iutri tion, food 
science, P(t)" n mi u:, eL'. , a re lyiig vacant ani(1 are 
not l ike'ly , , i i 1f Il the future..l 

vi. 	 The thav;' i inn Km thie :r, eiri program s hould have
 
been clearly',,Ot ern Jiedby takinn into ac:count the
 
work alro.ady ini" at Panitnaga r under the University
 
Devei(-;et iMijerl up Ln 1972 and the PL 4180 
project Lii,,:,,a ltr. The Iaberatory work at CIAt, 
Bhioppal in W, if n t repetitivetimi, of, that 
done ,n (A;1l}A','', Pqio , whiere it. had cross ed the 
pi lot. plini i nnac rr ese1a stages om1e',at I r(c: h in 
iten. . ";,2''! tlle pl()(:mas;e'. wor r la;n d for 

oitaytio..ni 

R.soar:' A ; ' ati, n, ar' 


cOmlle(. ,* . lit ie(xdl. Production and 
ly, a sulbi !.idiary of M/s
 

idp , 
Comime ri ,al',,1> I'(, i "(! extrudel -'y pr(-c'dlluctr'. 
TPhin ;ta:t1 0 chain 11 li'a't 1(3 ill the country. it 
led L" I V ,, ,,:t, bli ":;tf,'lit 

Nave To* inni-l 'l (I 1 S2haohl :pr unde.rtook 

iny al]] 
co olc' ial " n1 i-'nll11 in I11i. )ll I ' lry iact. 1i 1g Soy 

mo n n and large 
manl H 

extoind I ..... '11,' ',' irol knew how of :;-,y-mi1k
 
rnil' i 
 .'i Poe 
New 1 1111 . 'lii n 1 I ca1' niny m i e' Is !a y. 

uifl'' w't 	 /ialoam;,', ,;y lroducts, 

Vol iI 1 	 '' on h; : ! I a I n , l a 1 1 ! n! -',] iq 	in as 

should 	Ihve i 'I;
'.i n 
 ii ll(h 'l'tinn , 
, .' 	

an(l h Ill 1 i4- . f ()I­exam I -]( <',,wn-' Io I pr> Win!' I, nl I, I h e( !A)it,, . ,11" I~ 11,-s 'ia ch 

Ain oc o t 1. i: in' , IVO, .... ;I it l nl . . ''I 
.. ,-. A : ni. .. I al lo,' O.d

. .. ?Wto V')I: l't , :I I 	 I Pon I, I I 1 5; IA(19M)1"I11!, 	 IIu-i ;, I ! ).,,lt i I I ,s I I I TB ! 	 I '(I4. 

I,]tsud m inI .,i t 1 ' 1112( i i :hinul, i(. , ive".Jf, lull. 
stud'.ito, and the, ntf,"li oid nn ,amoogo the, :,:(,1:;rh[liuld h ve ee
 
)ZO'~' i ( "I( ill I 1 

i4' (142 1 i ft I he I r('h li)0 IrI lo­



D. Resource Utilization. Resource utilization has also 
been extremely low as would be evident from Exhibit C-I-I, 
an extract from the quarterly progress report prepared by 
Winrock. 

(i) Out (A ) p);lr o sc- i nt, i st.s; and t.chnolog sts, only
9 have been I'ilted and the ot her six are not onIy, vacanat but are
 
likely te rromain vacant, at Bhopa .
 

(in) Only 4 pio ae of equiplent out of 81 have.,been 
rec -vdi v , . .vi',.d p-r or)lmtnce- ,-pecif i cations of the remaining 14 
pieces wo)rth $ , 4 hi t,, h/ion niubmitted to the ICAR. 

(iii) 1 'i it ii hVbe on traind in USA accounting

for 15 mail month1;. Five, a rt- ii Lk.y 
 t-o go in 190813, accounting for 
a total o Iii ian iniontl:; tw. of 97. 

(jV) I" VLI 0 "1 , 1lX(lvis io (of1 27 m1an months, for
consul tancy and iiiI &-t. iOH Oia! qd collaborative institutions 
arida c, i QP t h manqninaIt team, the uti]lization has been 
ext rt'n,.1y 1W. Qo '§<jIIultant-, Dr. ;eno C. Shove, Professor of 
Ayricltui,] Egrinmee-i , I1, Urbana Champaign was here for 6 
w.Hk; * .1.M. to 14.12 6). H1i.s activities related to storage
of , ail . i'te p1 eal Ltn.h delay in the supply of equipment

oyed Vte, uttlizatioan af consulltancy services is not applicable
t"L tLi:; :;iijrv ,(t l,(:an:;(, (iiaugh equipment a.ready existed at 
lamitnigar and sOImli at Wqiua]. 

i 9. [. 1mph ~ion .f IJ t in, liii ur. 

i ) '.md iI 1!i i Is1jq _1) a Lion:Ql '.[nt Implementation of the 
sulb-prjt %t:;iMul to, Oxpedi tod in respect of all its 
COMpOlenl i;, ' ,a; , I e-hni cal assis:;tance, foreign

- rtrainiin1(1, I mi m lmmi W! eojllil nlt an(d, lit btt lnot least,
appain lr-l t of :c iont i I ,;tas f . The arranelline ts for 
C(ordi n"V,:i an soni a l so 

Fl.q i lot is Liv t ,m ts;.it at vt':; at (;tU'I as'we] 


and nvli sham;q d be strengthenecd by 
w l at; P U to 

the, Ca d, not ioanm ('a i t ts' ,. ll. head of the 1)1U should 
tw oltl, I t, ,t ­ t4• l ofiI th,1 0 1C(tin ti ' I ;Ol i ltree. 

nllilyl , JN'aVV, ,allp ijil , ,and~(,'F'tNI, My.';(ro, we re' co{mle~tely 

l hi atmy l 1I lit ,I ,:; ,}"iIt ,n1 (;t af1ATIr, f hii alllJIt, ( ionlyportl ly inv",,,]','d, it i', W h:irnl", thait l l] throo 
N O; ilut i(,l,n ,or well ,,: Iw ivdll¢. ento_¢l ris;or, tIll(.h its,; M/.s 

Pll] n a, i l ,' : Iya tllt I" ':t, 1( i and' I¢ o1 t l ls ll l~ I)(,­

noy a t adlit i n, lloa,, sta;ifI, or wIil m m . ) i . 
anyl ( " l, 11 l I 10111 t.}lh 1 re OsIIrCeS.iii 2 theWir ow 
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They should, however, be made partners in the objectives

and the programme of the sub-project relevant to them as
 
well as technical assistance and training abroad for which
 
ample provision already exists in the sub-project and which

has been utilized only 
 to a very smalL extent. Consultants 
may be invited as a team and they may make their services

available to all these institutions. If this is done, the
 
provision for technical assistance can be fully utilized
 
during the remaining two years ot the project life.
 

i ii ) Procedure For ) Design and .Iplementation: Under the
 
existing arrangements, the work of designing and
 
examination of sub-projects is carried out piecemeal by

fragmentary teams involving enormous loss of time,

sometAines running into 
several years. it will be desirabie
 
to set up joint working teams consisting of all concerned,

namely, consu;1 tant.s; from 
 USA, PIU and subject matter 
divi s i ons of ICAR, key representatives of agricultural
 
un ive r::it.ie.s or contral institutions proposed as
 
participants in the sub-projects, the Department of
 
Economic Affai. rs anid Planning Commission, and also, in
 
appropriate cases, representati ves of the UNDP, FAO and
 
ochers irterested in specific sub-projects. This will not
 
only cat down the delay very substantially but will also
 
improve the quality ot sub--projects by ensuring the
 
participation of all concerned 
 in the design and 
iml)lementation of thr. project. It would also facilitate
 
coordi nation oi various agencies and demarcation of their

roles in the same field. (This procedure was adopted in
 
the case of the National Seeds Project, involving an outlay

of $52 milllion whic h was formulated in 7 months by the
 
joaint wo rking om andltea ap;~ rais ed by the World Bank during
 
the in(Atxt tw n) hs. )
 

i.v.) IroJt. M n i.or i l: The Project Implementation Unit 
has n(.el - nyu]]wed at a! I in monitoring the project.
'i'h, (uarterly Imogr,; reprt.: have been handled by the

s;nhjct matter diivision. It wil1. be desirable if progress
 
repeort; 
 from . p i (T.ipa Li p ins titutions were received 
by the nut, jo('t -matt 1"- divi'si.on as well as the Project
Imp1 0m1 lat it tni :; imulttaneous ly and the latter would 
consolidat e ai(d ,nalys' thei;e with the he I.p ofl the computer
cen0 tr ,o1- 1 d 'i ::ult - IP rel;ult to all concern(d. This
subjp( t ha; boonl dea,,l t wi .hi at qrpeat~er .1ongth i n the sub­
pro joe:;t en Lt , I'Pi ,('1 11l1l' ii ta t.iA an Thu t.. 

v) V ,,v, e ji l A:d i ;ery (.'momite). : Ro:;earch projects 
should 'ii) an i ;nr qal j ai! (A the research iirain of the 
part iril it ,; in tt, i;1ul in ,anti(, to that end, .it should be
revie.wed tIy h, R,.anich Adv i!;os ry (O<)Imi tee of the 
.institution aiI other badijes. In fact, it would be an 
aIdvantae if the 10esearch Advisory Commi tteo of the 
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participating institution held meetings prior to the
 
meeting of the Coordination Committee and if the
 
recommendations made by the Research Advisory Committees
 
were also considered by the Coordination Committee.
 

vi) How can the rij vate sect:or be more fully organized 
in this project? The soy utilization research programme of 
G.B. Pant Universit:y of Agriculture and Technology,

Pantnagar, carried out in the seventies led to the 
establishment of two commercial units, one 
at Bareilly and
 
the other at Delhi. The former was known as Soyabean

Production Association, in which the university purchased

shares worth Rs.2 lakhs or 20% of 
the total capital. The
 
USAID also contributed a substantial amount, about Rs.7
 
lakhs, in the form of extrusion equipment. One of its
 
products, Nutri Nuggets, became quite popular, but it 
came
 

account of
to grief on poor manager ent and some personality
factors. The unit is 
now closed. It would be desirable
 
that the University or the USAID undertake a critical study

of the reaon; why thlis venture failed in spite of much
so 

outside support and what the lessons are 
for extending
 
requisite support to commercial units in the private 
sector. In case thore i.s any possibility of reviving this 
unit, the pro re-ruqui;i tes for the same may also be worked 
out,
 

Tfthe second unit- was named Pant: Nagar Soya Milk (Pvt)
Ltd. I t was started by two 'Yarai farmers, S. Blhagat Singh
and S. Harbhajan Singh, but the former died soon after the 
comnimemicement of production and the latter did not have the 
resources to carry oi the project on his own. The unit was 
sold to 1;hr- Amri sh Meh ra, an industrialist with an M.B.A. 
degree, withfi whom the. team had a detailed discussion. 
According to the infformat.ion given by Shri Mehra, the turn­
over of uni t been as olthe han lown: 

]981 Ps. 0.40 ]akhis 1985 Rs. 25.0 lakhs 

1.9B2 Rs. 1.20 lakhs 1986 Rs. 70.0 lakhs
 

1983 Rs. 0.20 lakhs 1987 Rs. 100.0 iakhs
 

1914 Ps. 3-4 lakhs
 

Sh ri Mehra has been making substantial profits for 
the last three yearn . Tlrh(e turn-over fell quite

substantially in 19H3 as ti retailers found much more
 
profit. in s Illin the empty in the open
butt. io market. 
The unit wa; (r)(I( to, switc-Ah over to -.achet, packing after
 
this; P 1. , -r,peci eii':, i n wh i cl the compally lost over
 
Rn;. 5.(] }Ias. h''e, gcirowth of turn-over has been quite steep

duri nog th.e thr 'e Shri is
liant yoar; and Mehra confident of 
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maintaining the same 
in the foreseeable future. This
 
private sector enterprise can, 
and should, be assisted by

the following measures: 

(i) TPech nical .';tane: I'o comingThe consultants to
 
India should work not only with 
 Bhopal and Pantnagar (as

also 3abal.pu 011 ysoro , as Suggested in this report
and 
elsewhere) hut ail o wit:h M/s Pan tnagar Soya Milk Products
Privato Lilnitod -Ind8 other comimercial L iits and advi.se them
in their rfisiy ct- tvfiA ].ds . T'ihe sharing of consultancy
service.,; f.,iio i l a na fly t ra O-xponditure on sub­1x the 

pro j ect.;
 

Tii)..... i I I -i 11((I. MAITCi i prtare d to !tjP(Isor some
 
mInllt ri'; (l l1i , I- ( 
 i 1 1 al I (ono of whom is a graduate

'n foo1 t .hno y !rom t1ag ir) for foro(icn tra ining.
 
,.s tlle provi 101l f oI t .:ai. iig ,Itl ,b 
 road Lhi s'ub-project is
still 11u'.vry u1(1,1rut1ii, d (33 mlla1-Iitont hs Otut of a total
provi<;iion <)i ) it 'honu1d 1w p)s "<ible to accommodate one 
or two of Ii-." S L 1 i~e1,lea:/; . n .... h should be] I cessary, 

reqtl i r J t.,) p)l- (l)ItO. , cost .
01 t.h 

(i i ) A(LY__Vi o B.;ti Palit.i-gar ia; well as lhopal should
 
P1ain ta i n cloo ,tri cojiti contact with him through

re(gtl ]ir'/ ; i t.t'; 1,itl(1 V ii :;. hiIII from time to time. 
 Shri 
Mehra L;tl., t lxtI 114hld ,lihld-ome references to Dr. 
Chilliiia , )bn , (W() g of Tr'clxiiologv, Pantnagar, tit did 
not (11.;1:;i t-htor. thoroilfter,L ally ,ih(1,d , Stopp(1d 

( i ") . [If I-(.r it I : A Inifithr of other unii.tLs are 
coming up Liii t,,. pr it ;1 thorn hoingChazi athad ill 01] .u;e t'ro.x ini tLy 10{ l~e 1] t i j 

. T]hey shol (.1 be 
g_iv e n'l noii ] j ~i tt. on;]. - riJ;l)( c, w he+t t h el( i rr c t:.iwe h e r:s u tn,,l ts 

are, i l Ii .1w :,, ,iilII ;c 1 1' .;1021 1lu1 I11 IlII.. 

(v ) 2-;1r 1a4,llrl i; al olt ill t(uch wih the Boyhean 

Ass<oc . ti onl 0 Jll.,B.A. It.wi I 1 b4 detl; iroli]! tO puit him, and 
others .ike hirli a. touch NSOY,io1 wi tIi verI ty Ofliof 
I 11 inois. 
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ANNEX C-2
 

POST HARVEST TEJIINOLOGY
 

FULL TITLE 
 Research and Development for Post
 
Harvest Technology of Fruits and
 
Vogetables 

BUDGET (USAID, 	 ($'000) 5,003
 

BUD(EI'T ( ICAR ) (Rs. 	'000) 19,297 

!MPL!MI:NTATION DATE 	 April 1, 1985
 

IA 'I( PAT'I NG
'I 

I1 'I111U'11ONS 1. Indian Aqricuilt:ura]. Research Institute
 

(IARI), N(,w Delhi
 

2. 	 Indian I iis: i tute of Hiorticultural 
Reseci rcl ( 1 1Ii ) , Baiingaioze 

3. 	 Centrai1l In:;iitut . of Horticulture for 
Northeirn 1'] a i (ClIINP), Liucknow 

4. 	 National Iitesoa rch (irnti.r for Citrus 
(NRCC) , !Jagpur 

LEAD CONSULTANT 	 Dr. Ron W. Duecher, University of 
Arkansa s , Fayetevi]le 

'I'll(' A]l I Iiditi C)ordinatwd t(Sf'.rh Project on Post Harvest9'.pch1I(d o;y (d 1lkerticultIlllra ' wri!; initiated in tho year 1978 
Iurdr l I, ,4M) fn id: wi t.L four cipnto r:; at- lian igaore (1I111) , Iucknow,
(I ItlL , DI ti (I IAP ), alld (;o]Mn. (111AIJ ) Ili the ,.ith .ivo Year 
I ]; * ) nJ,': n:,,, ; ,Ii i!;'s, r , C ,imba to)re,, DI)apo] i and and 

i I JJ(J €.',. 	 il , I. i n. 	 ion of 111-180 h iru inds; 

,
11W' "in ' v 1- tin: 1 :] !,1 , . 1 (1 ill tn1 7th P.]iall (.19fl5--90) tLhr e 

;';i :,:Itl ~ tll i, , ldlihid .: 'Ind-!IYil,'ll t ]I 1};4 llu P. 

(--n ,I ql IIyI ia1 I iil h y Ii 	(w 50 dd 

III ''' In ,t( (1 i 1 j imis II I (Il'ilt; I )i ( ' r snU r ic '! I(t1 e 
.S;,I i, itm i , At:kola , Pin. Nag r , Jill . uIlder arid ~ , - , l 1BI'1i 
Si ,iiii('i ,ni r:jnt,, r, ti i voluntiiri ly. Annial w(rkshops are held 

ilt ly 1 i''. ,"w I. , prqr,:;:; iind lan thc! program of work for 
t.tlw I|wxt yi' l 
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2. Principal Objective
 

The siub-project aims at increasing food supply and improving 
nutritionaI status oi Indian population by developing appropriate
technol (n, t 1 iduco post harvsty IW ;s;o; of major horticultural 
crops "I indii . , C'5;' i L .;ep c: rp.; aro reported to he high in 
]l~i ,I ,d I iu<tig1i I (f'1)"1 t 1(ai<:,(] (XitIIX, d.i;, l i idi . ;dtj121 ltili.0 

i'.' V L "E 1 n a si hlmo !:Ii Idi~-Y( ail o Wit i fean 

C l(du !;s 9lwc o major rI il;l h hl hott ltu al cryoptTs of India,
durii: a vi.sting, farm haniIng, s;orage , markeLing and 

3 .. iParticiaItlL Ilttl ut 

Ut. S. 

1. USDA Laboratory, Oilando 
2. Ohio SLate Un.iv,.nrsiAy, Columbus, Ohio 
3. Purduo UnI"C.'.,rS; Iy, lafayetlte 
4 . rin .iv..i ty (,f Geo rgia, At.hens 
5. 1~ic 111,1 St.,.(r hi ,'' .1 ty, i'2t_ liansing 
7. UniFloriida y l ' 1(t, I(, H (i I ;v 1e 

I7 . I (d)I Jdah1 11 O(:0cw 
8. Univ .ity of Arkana;ai;, ,'ay('t.tLeville 
9. o v .)f (lilivn-r iai, Riverside 

4. COm)Ino 111 .; 

Fo r th lur(Jj ct seven (:1I1mi,.r(: all.y important horticultural 
crops whiL cth r'epordly Puffer sub;tantal pro- and post-harvost
Io03S0.. ha,, 04!,n id10t1.i ,(. hi 1 Imangoc ci truis,aIr1o(.: , 1)df)i aIaS 
aid amIiungwi fIrui (I r - t~ ; II in 2 rr<t.did aW , ()111i II Jid t(omlauit) amilongCJ 

atarpsv' q1?u< r 104 . L2,;; -,fi (31 i'm'lnsll of tie o r rcIoll tonltram 

1. Ident lf y cu.'a ,1: ol( Magn i .udo.j of pro- ard post-harvest 
l osses. 

2. Deteriino m,0ithiod,; to examine quality and inimizze post­
harvest lo;ses by improving pro-harvest rnaiiaqe]mnt and 
harvesting tchn.i qu,.. 

3. E:sti ibli, i ;y:,t.i ; I (nor pr(.-coolinig, handling and 

tran;port to r iu idc. Jo;t.-hi ve,;t. .11;mV; hida zIainrtin quality
characte.
u-i.:c;.
 

4. De4vI! 1)p1t IA"l(11f; of stoiqog Lo miiiz oss;es; anid 
prolong al it y uinuii't en l;t. i(:1;. 

5. lDeveI) iiet~liu; ",I ,,icn ;i: g for maintaining quality 
characterist i ( d:u r i ig 5; f or aind(11,(1riarketiing. 
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6. 	 Develop methods to utilize wastes from commercially

unacceptable fruits and vegetables and from processing
 
systems.
 

7. Establish instructional materials and teaching programs

to implement operational research and educate farmers on
 
proven technologies.
 

5. 	 Implementation
 

The sub-project on Post Harvest Technology was the second
 
sub-project taken up for execution under the umbrella
 
Agricultural Research Project. 
A brief history of the Project as
 
given in the First Quarterly Report and Work Plan by Winrock
 
International is given below:
 

1. 	 The Project Grant Agreement between June 30, 1983
 
the Presidents of India and
 
the United States
 

2. 	 Project Implementation Letter (No.4) 24,
Jan. 1985
 
for sub-project.
 

3. 	 ICAR sanction of the sub-project July, 1985
 
(for 1 year).


4. 	 Date of the start of project April 1, 1985
 
5. 	 Visit of USAID staff (Singh & Smith) to:
 

(i) IARI 
 Jan., 1985
 
(ii) Lucknow 	 July 11-16, 1985
 
(iii) Bangalore 	 Sept. 25-27, 1985
 
(iv) Lucknow 	 Sept.30-Oct.1, 1985
 
(v) Bangalore (along with Baird) Jan. 21, 1986
 

6. List of equipment sent to W/W for quote. Jan. 1986
 

6. 	 Progress of the Sub-proLect
 

A. 	 Coordination Committee 
 For the overall implementation

of the sub-project a coordination committee was constituted
 
by the ICAR. The composition of the committee as given in
 
the sub-project document is as follows: 

1. 	 Deputy Director General (Crops) ICAR - Chairman 
2. 	 Direct-or Indian Agricultura 1 Research
 

Institute (IARI) 
 - Member 
3. 	 Director indian institute of 

Horticulture Research ­(IIR) 	 Member 
4. 	 Project Crordi nator ICAR 

Coordiniated Project (Post-Harvest) - Member 
5. 	 Ass t . Director G(enra I Jiorticu .ture - Member/Secretary 

The principa.1 investigator at each of the four centers, ADG
(Eng.), ADG (PIU), and head NRCC specialare invitees. With the 
creation of a new Division of Horticulture in the ICAR, the
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Deputy Director General (Horticulture) is now the Chairman of the

Committee in place of DDG (Crops). It was also decided in the

last meeting of the coordination Committee that ADG (PIU), ADG
 
(Eng) and Head 
(NRCC) should be made regular members.
 

The committee discusses and takes decisions 
on the following

issues.
 

(a) 	Progress of construction of building and other
 
facilities.
 

(b Employment of staff.
 
(c) 	Procurement of indigenously manufactured equipment.

(d) 	Training of Indiap scientists in USA
 
(e) 	Visit of consultants from USA to India
 
(f) 	Procurement of imported equipment
 
(g) 	Financial matters
 
(h) 	Constituents
 
(i) 	Review of technical work (annually) 

The committee is required to meet twice a year. It has held 
five meetings so far. 

SN 	 Date
 

1. 	 Feb. 15, 1985
 
2. 	 March 18, 1986
 
3. 	 Oct. 7, 1986
 
4. 	 April 28, 1987
 
5. 	 Jan. 4, 1988
 
In the last- meeting held on Jan. 4, 1988, it was decided to 

hold the meetings quarterly. 

B. 	 Building and Other Facilities 

In the sub-project document the following facilitieb were 
envisaged to be created:
 

Buirling: 

IIHR 	 (Banga lore) 
(a) 	Processing hall with essential facilities for
 

storage and analytical work. 
(b) 	 Accelerated temperature storage chambers with 

compliet* alitomatic temperature and humidity control 
desi]gns. 

(c) 	 Ripening clhamb-rs witL compl et<: atutomotic gas, 
teompcrature and humi dity control. 

A provision of Rs. 1,247,000 w,,' made. Sanctions for
construction of buildings have been issued. Some theof 
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buildings are nearing completion but none of the buildings is
 

ready for use.
 

IARI
 

A provision of Rs. 
2,726,000 for the construction of
 
the following buildings was made in the sub-project document.
 

(a) Laboratory (50x30x15) with 
fittings & tables (5)
 
(b) Fumigation Chamber (1)
 
(c) 
 Ripening Chamber with complete automatic gas
 

temperature and humidity controls and recording
 
devices (1). No action has 
so far been taken for
 
the construction of the building but Rs. 
 115,833
 
has been spent on 
false ceiling in the processing
 
Hall.
 

CIHNP, Lucknow
 

The sub-project document envisaged the construction of
 
following buildings at the -.w site:
 

(a) Processing Hall 30'x40'
 
(b) Controlled temperature rooms
 
(c) Laboratory space to accommodate 12 scientists
 

A provision of Rs. 1.96 million was made for the
 
purpose. As of March 31, 1988, only Rs. 
0.25 million had been
 
spent.
 

NRCC, Naqpur
 

This was to be a newly established center. A provision
 
of Rs. 1,500,000 was made for:
 

(a) Processing Hall
 
(b) Common Storage 

So far notiling ahas been spent. 

Vehi c e!; 

]ItlRc~~inq!ore Chasis obtained for body building.
Trailers are yet to be purchased. 

A... Ne]w D hi Matador truck purchased. 

CIttI{NP,Jucknow ,Je(! ) was purchased but it is reported 
to be stolen.
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C. Manaqement Team
 

The management team of G.L. Kaul, S.K. Roy and Ambadan
 
visited the US on study tour from June 15, 
1986 to July 18, 1986.
 
The team visited a number of stations in the US. The wrap up

meeting was held at Los Angeles on Tuly 11, 1986 when Robert
 
Skiles, Rtd. Director PIP, was present. Dr. Ronald Buescher
 
from Arkansas accompanied the team throughout. While in the US
 
the team asked for changes in specifications of several pieces of
 
equipment. 
 The team was able to specify the nature and location
 
of training for Indian sciontists and the consultants that should
 
visit India.
 

D. Appointment of Staff
 

The sub-project document listed the staff needed at
 
different stations which was later modified keeping in view the
 
staff already in position. The sanctioned staff and the staff in
 
position at each of the centers is given below:
 

Station Scientific Staff Others
 
Sanctioned In Position Sanctioned In Position
 

ICAR Headqtrs. 1 1 2 
 2

IIHR Bangalore 8 6 
 12 11
 
CIHNP Lucknow 8 
 6 12 9

IARI New Delhi 9 
 9 15 6

NPCC, Nagpur 6 3 8 
 1
 

E. Procurement of Indigenously Manufactured Equipment
 

The position up to the time of the last Coordination
 
Committee Meeting was 
that except for IIHR no station had
 
reported the purchase of any locally manufactured equipment. The
 
IIHR list included balances, vacuum oven, solar drier, BOD
 
incubator, water softening unit, flash evaporator and inoculation
 
chamber. 
 CIHRNP, Lucknow purchased equipment worth Rs. 0.41
 
milolion up to April, 1988. 

F. Imorted qLuipment 

The following equipment was received at different centers in 
August-September, .]987. 

Equipment No. Centers
 

1. Aquairneta 3 CIJINP,System IIHR, IARI 
2. Viscometa 4 IIHR, CIBNP, IARI, NRCC 
3. Spec tronic .1201 2 -IIHR IAI, ­
4. Color DIiff. Meter 3 IIHR, CIHNP, IARI, NRCC 
5. Spect rophlotometer 1 - - IARI ­

C-2-6
 



The total value of i 1ported equipment was $146,000 against

the LOP target of 10,20,0(0 or 14.3 percent. Documentation was
 
in process for an additional 24 items with an estimated cost of
 
$770,000. During January-March D.O's were expected to be issued
 
in the total amount of $819,000. This would amount to a
 
commitment of! $965,000 or about 95% 
of the dollar funds available
 
for equipment.
 

G. Trainina/Visit of Indian Scientists to US
 

A total of 13 Indian scientists have either visited or
 
received training in different laboratories in the US. The
 
number of' scientists from each institute in different disciplines

is given helow:
 

Ind ian Sc ieit it. tra iPid in USA up to March, 1988 

It iIrstItut( :Iht1t-Ir Patohloqy Microbiology LEi. Economics Total 

I IIIR 	 Ur. (Mrs)', .tlrthy - Dr. B.A.Ullasa Sh. [.R.Suresh 4 
(Phys i oqc.y) 

Sh. K.P.G.Y. Rao ­

(Phys ioloy)
 

CIIiP 	 Or. S.K. Kalara Dr. Om Prakash 4 
(Storage)
 

Ofr.B.P. Sirgh
 

(Storage)
 

Dr. S.K. larion
 

(Waste Use)
 

IARI 	 Dr. H.5. Maini Dr.(Mrs) Dr. II.S. 5 
(Waste Use) Vijay Sethi Sharm 

[r. D.S. Khurdia
 

('r'ocess ing)
 

DJr. A.K. Chakravarthl 

(St orage lhys itology)
 

During 1908-89, eight scientists will be going to the U.S. 
O f, the thi r tee i icintiLsit; , two went to Arkansas, three to 
Mi clia(it tin ItJtiversi ty, four to Ohio State University, two to 
Call Iici-ni a and two received tlei r training 1n Georgia. Eight 
p r.u; are. :;(:h uled2 t) ]ave ill 1988-89. 

if. Co .n;1II al t:; 

I i. v.i- it (A t.i . coii-,ii I Liliit, was tied up with the 
arri val I f t 114. i(Jtniet , !;( far orl y three consultants have been 
h i rd . In. i I t.;i,;( r c it i vein; i ty (oI Arkansas hepe!d prei are the 
(qu i p ,IIt. I i !t iald t rii 11 ro)gra)rg , and Dr . Marl.o Menogay and 

haI ( I ]1irv In ti tu to of PeriShabl eS,Lo i (!( i it.) ! )-,8; [a ;t 
UJnive.rsity of Idaho, participated ini the workshop and training 
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program from June 3, 1987 to June 27, 1987. So far only 12
 
person weeks have been utilized out of 140.
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I. 	Financial Summary
 

Financial Surrmiry of Pill sub-project. 

A. 	 USAID input
 

Estimated Exp.
 

Expenditure April 1, 1988 to 
Component LOP Target up to Dec. 1987 March 31, 1989 

($1000) (Rs.1000) ($000) (Rs.'000) ($1000)
 

1. U.S. Scientists to India 528 	 40.6 - 75 

(7.?) 

2. Indian Scientists to U.S. 1,695 - 360.0 0 197 

(21.2)
 

3. Workshops -in India -89 	 - ­

4. 	 Workshops, seninars
 

outside India ­-	 0 

5. (quipant lnported 1020 	 146 ­

(14.3)
 
Local 	 -- 453 758 

6. Operatio-3i Research - 5.377 	 593.3 

7. Staff salaries - 6,027 1420.8 

8. 	 Maintenarnci of
 
research equ irviernt 311 1036 2.0
 

Total 3,554 13,770 546.6 2469.1 1,030
 

(15.4) (17.9)
 
lotal S 554 1,449 540.6 259.9 

Figares In arerthe,,es denote percent. 
Source: Quarturly Pe;Krt No.8 WI, lew Delhi 

Ii. ICA( input (ks. '000)
 
Expenditure
 

Cxlownent 	 [Or, larget 2 to Dec. 1987 

1. buildin arid facilities 1,441 	 450.3 (6.1) 
2. Off ice equilwTvuii 

I. snpp I is 1,740 	 339.0 (19.5) 
3. Veh if h,1 	 700 455.5 (65.1) 
4. 	 litehnt( ufil,. Of Offhic 1,60I 3.3 (.02)
 

I [co-i t
 

(.I~ufI ' .1l i, 0"Mf. I,7 (19.9)
1,420,.h 
6. In, ( unitry Ir, ivvl 610 1of).h (1 	 . ) 
7. Coit lrilyri: ie, 	 272.1 

rota I 19,927 3,047.11 (15.3) 
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7. 	 Significant Findings
 

1. 	 Preharve,t. Factors o(nd Harvesting Techniques 

(i) 	 Spray of 0.6 percont calcium chloride proved to be 
better i )r carot.Vnoid dev I]o)m:n t in Dan hehri mango pulp 
dur nr storag.. 

(ii) Calciumnitrate and calcium chloride (2.0% each)
exhibi.,d p,i it iv (ffect. in increasing shelf-life by 2-3 
days. 

(iii) Captaf (0.2%) and Bavastin (0.1%) were most
 
effective against auth ratose ad stem end rot
 

(iv) Guava (1L-49) fruit; harvested with stalk were found to 
contain more .)uil. ,roli em ani vitamin C than those without 
stalk.
 

2. 	 Hand ]in . t t._i no ad Yr, n.jportlation of Fruits and
 
Vegetah]es
 

(i) 
 Post harvest loss in the field was observed to be 14
 
percent in Totapari and 3.5 percent in Dashehri. Ripening

loss was 15B.2 percent in Totapari and 5.6 percent in
 
Dashehri.
 

(ii) Wrapping mango in tissue paper reduced losses of 
moi ture about 10 percent in 2 days. 

8. 	 _!m!a r t 

The r,.;t'a ch work at mut l ofI lp- corto:rs is at a preliminary 
t.g(. . ! I , to( 4:arly I h impact. The training in the 

use ofi051 run"MlIS aidn mip"l(J)]llqi or has been uselul . The 
traininig in est i im, tiJig th lo:;(,:; Irum the farm to the market 

V,
prove d I,) v4y weaI anda itmodel has boon used in two 
1 	

mune]i,'n t ,an vo' t1.it'. of iol)ot* , o'i prominient in North Indial 
ip" in1 Indi a 	 .(I sUi:.* ) and t h. "t r .1lt (Totapu ri 

I. All Iliht (',1it.,s, of tiis 5ub..-p)di j(:(:t. ,x-e !it H A 
inst. i 1utt' o nrione i-it , state agri cultural university.Thin :;i. s;)oii iis Mhi(" miiq . Lw rtm, (,f ox! ,li" iture in 
s.)rno. 	 ( f 4 re11e e ntuil Im 181 i Idi iqs iujp.ar to )e duo to 
the tiipt n l ht.'li!CA ii"' (: (JI". it i~ i WIrc facrt " i(1ii int i 5ur):(.lll wI)l ,il' . in !;aw-ic c;w-,lt m d,!r ab l 

tinmie i. a", th,ft ,nrc I i,, iL 	 o L lti1(1 w rtaxi.,.,. Two 
(:(.,jtf.,I, hav'. I !II 11ii ()wn. At, ]uckn ,w, e'veznI, (, 	'l i the 
doc.i ,41to l(,, ,tsothe i'ii I ng haiis not. boon taken nio for. 
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2. The training program has been so far unorganized. In
 
many cases neither the trainees nor the host institute had 
enough notice about th commencement of training. In some 
instances part:icipants had less than 24 hours' notice and 
they reachied the US at a time when there was no crop in the 
field. 'lhe department offered courses that could be useful 
to the p iparticipants but these courses were not offered 
during the time the participants were there. For 1988 this 
situat i on seems to have improved a little. Training should 
not be confined to the personnel working in the project.
Others at the centLer working similar pon rojects should also 
be sponsored. 
have oen 

Out 
utili zed 

of 
so 

a total of 
far. 

337 person months only 52 

3 . Iha a0.e r11,i y 3 yearn; to Import even a fraction 
of the Irs tallat held up for want ofe(quilpmelt. iton is 
eit:he r a small spar:p rt "Y t0h lack of response from the 
agent. Thi enti re l rocedure nee.ds to be streamlined and a 
lot mori )rj), a ti i s n :ded at different levels. Much of 
the delay ii nequipment was due to a delay in themlporting 
appoi itment ",I Lih MSS- (ontractor, the decision about the 
suh- t ct (4(i and w)r spec if ical ()lo."n , 

4. 'Two) (if t', (c w,-ter.: do not iwave adequate building 
faci I i L es. In the absence of such facilities the full use 
of costly quilmeri t cannot 1e made. It is therefore 
recommend ed that, highes-: priority be given to the 
construction of bildings . At Iucknow (Rehman Khera) 
center
 
even tih 
 decis;i on abtout the l1ocation of the building has not 
been taken. Some oI he, iidings already available at the 
resarch station a r not fully uti.ized on the plea that 
el ectri(:ity arid water sulpply ar errat:ic. The team 
rocor(i-mit:; t t h.e T(2AP shiould approach the St:ato 
governme it f -orin ;ssur:d supply of electricity. In thei 
metoar I i me a diesl i n14i-(] tor should be used for the 
proc.s i n laatbora tory. 'IiT(1:(eam furt her recommends a 
t:horough anliys.is d tho faili ie .s availI]able before a piece
of equilent. is (,r(i.rti d for iuc.now and Naqpur. In the 
opini on of t,min 1(i ng. (laboratories, offices andthe l, lw 1i 
ron,idoerc' !s) !;h(n hi' a t. Iliman Kho ra wIith free bus 
facilitie:; I("r tin ciil(ld-,li aid( staff. 

5 . Thor" :,1"ld .' 1(1, ifio v mtt o ­ sci entists at 
the couittt s ill *tin4 (d 'iIpmenult- arni should beeqiu they
kept. ini or- ilnl t inelop io :;: f 1 ()ocuremoluli t. 

6. The pi il tl irvist. t, or ii( each of the| centers 
Whould he a iiii'nbor (if te Dioidi na tiom Commi ttee 
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7. There is a feeling among the scientists that the
 
program of work as decided at the workshop is too rigid.

Forcing any program on a research worker is likely to dampen
the enthusiasm and initiative of the scientists. Each 
center should be asked to develop its own program and 
present it at the workshop for discussion and approval. 

8. Because potato is nor a mandatee crop of the CIHNP they
have difficulty in carrying out the experiments. The 
emphasis in the CTIINP should he on mango and guava.
Similarly at Nagpur only citrus should be the mandated crop 
for thL- :i,x 2 years. 

9. Request:; for 2onsultants were deferred until the 
equipment arrived. The visit of consultants to the 
different centers would have helped in improving the 
program. It would be in the interest of the project to
 
request the consultants as early as possible.
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ANNEX C-3
 

PROJECT IMPLEMENTATION UNIT
 

FULL TITLE 
 Project Implementation Unit
 

BUDGET (USAID) .551 Million (Rs. 5.51
 

Million)
 

BUDGET (ICAR) (Rs.'000) 2.927 Million
 

IMPL.EMENTATION DATE 1-4-1985
 

I . O je"ctives 

The Indo-USA collaborative programmes in Agricultural

Research and Education consist of planning, financing, technical
 
assistance, training and delivery of scientific equipment for
 
carrying out the sub-projects. Each sub-project requires
preparation, appraisal, implementation, monitoring, evaluation 
and , above all, coordination with different institutions, centres 
and depa rtmients. 

TJSAI) has agreed to admi-nister and manage all business and 
financial aspects involved in approved sub-project elements and 
act ivities outtside the sovereignty of India. This includes - but 
is not. l.imited to - arrangements for procurement and delivery of 
request ed expatriate Lechnical services, off-shore commodities
 
and s upplieis, profes s.i onal assignments of Indian staff abroad and
si caized trainiig of selected sub-project staff outside India. 

e'l Pro111(jJ(ct 1i1p1impenitation Un.it has been set up at the 
.. . 1. headquarters for handling allied and incidental 

twc'11 ,ca] and admi.ni strative work connected with the Agricultural
kse "ch Pro-ect. In a sense, It is a counterpart unit providing

for A s i nqlI wi. ndow for 1.iai.oni work with USAID, on the one hand, 
ainid a s;erv i III)i t for mon itori ng a n] coordination of 
p)roie'ci/1l)J-p ru-ject;, o(n the othe.r. 

I4I u~i Hi ~J WI~i.hi]I I o 

main 
The 
and 

P1U hat;, 
importia 

ill theory if 
it functions; 

not in practice, the following 

i ) Exp, d it. i iCAmplementation of the sub-projects already 
(developed 

ii) "irmul, (tion of le(qwsub-projects 

iii) Coordination in respect of sub-projects monitoring 
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iv) 	 Preparation of sub-project reports
 

v) 	 Coordination with other governmental
 
agencies/departments 

vi) 	 Processing of cases of training of Indian scientists 
abroad 

vii.) 	 Processing of deputation cases connected with exchange
of scientists/specialists 

viii) 	 Handling of US delegations visiting india from time to 
time 

ix) 	 Coordination work relating to all meetings, symposia,
and conferences held in connection with 
implementation, monitoring sub-projectsof and 
initiation of new project areas, etc. 

x) 	 Handling importation of specialized equipment
laboratory items/rosearch instruments and materials 
from t ime to time including custom-duty exempting, 
etc. 

xi) 	 Any other relevant technical/administrative work that 
my be entrusted to this unit by the Competent 
Authority, i.e. JS (DARE)/Sncretary (DARE). 

I II. Composit: ion of thie Uinit 

The fo1]ow nq s wa f po:;itions were originally provided in 
the prnJecL. 

Ass i ;t. [Xi re(.oy Genera] 1
 
Under SoCcrtary 
 1 
Accounts 1Officer 1
 
Protocol Of ficor 
 1Sect.ion Off er 1
 
Supporting, M*Hnisterial and other staff 10
 

The pos;t oI Protocol Officer was subsequently deleted while 
that of a Vy::,ml Aninllyst was added. 

IV. F u" i 1i1g 

r'h(! t,, ,Il (',(!-t of tli, proj-CL, as sanctioned by the I .C.A.R. 
1tLirough it [I)/-HG-PI 9,I1. "I No. 1( H)( ldated November 19H7 was 
Ps. 84A.37 1aL L , Nt 1;A1)I samri tMAig (Rs. 55.10 lakls conisi sting
of [; . 4L.6 liktis IW (:N1n iulaiuir(y 1c(r projet(:t do':;igning, etc. and 
R;. 3.30 l kt; f(,r fIorei gn Lrai nin , b) .ides Rs. 3.2. ]akhs for 
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equipment. 
 The equipment included $23,000!- for computers for
 
modernization of operations. 

V. lI Ipi)frr I~tVi_01
 

I J ,,( t I mp)I!lmnta Lion Jni t ha s been doing some useful
 
work but i i:n ( 1 , ciico ro,;c:op)ic (racti.0onof the total that it
 
can, and ni"m 
id, do. F'r the iriost part., it is functioning like a 
pos; t "MulI I"ith,1 10 1101. Cl~l~)t'!(tmiplo y arid offctively. As a
 
matter "I ilt , I hi" ii le()e M i
.. iiipl I e1e-ltl ion uni t is ac:()nl ll ~I, Ii:, ,.. 1Thp N U!Ihasx' n":iKt r W.on .implemen.utin~g the 

ptrojeot.s. r it i s (0,,)r' tin l ing o(r moni1toring th- projec:t.s a.nd 
has: not ('''i 1 ii !04 111r a iu lOII dye(I unrit. Th'e sub ject
Mittil , vlsi'. M: aII 1,.I:c)l:; iiilI,* ,"C prwrojuCt impitl entation. The( oI )I It, I I ,, ,'Il I i I, I!; I, )t I " -.' II1 s 4 L IIl ) . 111 f a C tt , t ,(( !I the [,)rI o~ o It 

I ariKiyi:;'.. ii " I "'ItlNl (',Il)ut.or. (W( iter i'; riai otboon concurred
 
withi l '*' - l i, Wi 1 evir muoni..toring in be.ing
Ui I A iI-d. Mh 

'VA I : 11.,I it it"I tpi miI ts. i'P, HiIid (A the Pr()j(ct: 
, lii Y l - ,it r(;4 li I le W it i:; hie'dl si.; - i. not 

th( It , IW1 ,1 (o:d, 5 mit iIi i0W(u1iM to(, W, the iUl)-projects.
 
I I,,lt . ; ti ! ill ii:i il.int in scientists have
TIP, ;il i: , ,! ii.i om 

) t(I' i,, t ,' I I WliIt p -! , ,i:'t ly wit.1 AIlbA 'iiInd Winrock 

'Ilp'. p10'i.i' I Lr,ii i iA ,Sfb ,id,iro,i S beei uti lizd but theI or 
ho(d haS, l'.i q shi Qled to) ariotiu posiLion and the now Head will 
h,.ve to In' tLa, -aind ai h. IthM rovi a ion for consultancy for 
project din:;igrini g has men ui;,fI I y uti liZ.d but. right now the 
activity is (JV.'at I (.l.). 

Tl itq,,t ,c'i 'd of I i , (-luim)lOrt Was expected to be 
I)MI-I l"( bAhy 1 1chi, 9R IMitL. thi:; hil:; lot happened for want of 

(:''micrlnrri(,. • y 'L, F'i liiliincial Advi:sor, in s ite of financial aid 
I rcln IbA 11). 

'l't h, ;-'urogress (u rizg the. last; two) quartrn ins practically
zero', a: wi I I *vi 'iit I ) l Ex]h ithil ( -.b-I , an xtrILr t0ro1 the 
Win o.' r pirf t.11 k 

1VI. iMill ijt ]i (:it y ol 1VO"'lA Il1 ,l'nlit,, i liliila 

'['1141 is a lirqp mul i l i i t',' o,l I ol ,,t impI lisii rita , i on 
llits, nd111(1'" (i I I or 'r1 liall1'5., l imv) i ' I Wj Il h (- o d( 01ViningI{ I v 1 t llnd 

114011 it tor'i nqi r ; i Ii , It('Atl ,ni i i 1 , Oin i0tI y, on I i a l '(i M)4low: 

j ) Pro)ject' Impt,] pl,'l il ifm NO M Wi(, inq Ui t il1r I",1 

unit.. (HIM) 
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EXIII I C-3-I 

Progress Report (October-Decetrier 1987) 
Inp)leentat ion Hlan (January-March 1988) 

Subproject: PROJECI IMPI EMffiATIOi UNIT 

1. Financial Surimiry (;,, $'000 arO Pc. '000) 
A. USAID Input ($ and :s.) 

i OP Cur lotal I/ l'ro ress I/ Plans 
Conponent Tar-et thru Dec /3 Oct-Dec 137 Jan-Mar 88 

$. Rs s. R . $. ks. $ Rs. 

(£xchar:gf, rate umd $I - ks.9.50) 

1. U.S. Scientists 
to India 486 385.9 2/ - 0 - 0 -

2. Indian Scientists 
to U.S. 33 - 12.4 31 - 0 - -

3. Equipunt Inorted 26 - 0 - - - -

Local - 5/ 0 0 - - ? ? 
545 57 398.3 - 0 0 7 ? 

TOTAL ($4) 545 6 390.3 0 0 0 7 7
 

Comined (S) - 551 - - 393.3 - - 0 - - 7 -

I/Consists of actual elxpenditures under origoirg 0.0.s, full est irroted 
costs of recently approve(d (.0., (whleri no expenditures have been 
reported), plus re,rAjr' t to I0,0 I or pproved rupee expenditures. 

2/ In addition to 1.0.,,, ia loi,, $0, CO0 for- i( t(Oroloqy de0gn, $57,000 
for anirml cci unc. !ii, 1n1,.200 for foestry education design. 

3/ Includes pro-h' o tot it f .0 

B. ICARiptUL."[0 

LOP Curn Total I/ rrogress I/ Plans 
Component larget thru Dec 87 Oct-Dec 87 Jan-Mar 88 

Rs . ks. Rs. Rs. 

I. fluIhdings 1, 
tacilltie 20 ­ -

2. Off ice [10 1410-11t/ 
Suppl ies 197 12.64? 7 ? 

3. Vehicles 160 
 - - 7 
4. 	 j iltwjtt:a 

Off hito I rflup. 430 - 7? 

S. Staff ,aiat is 2,010 ? ? ?

6. In-ountry travel 310 ? ? ? 
/. Cont Irgenc ies - - ? 

IOIAI 3,12/ 12.647 ? ?
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ii) 	 Project Unit, National Agricultural Research Project,

consisting of a Director (Dr. Ghosh), two A7DG's (Dr.

Omanwar and Dr. A.P. Saxena), one Deputy Secretary,

three scientists and one engineer. (PU, NARP)
 

iii) 
 Project Unit for Advance Centers of Education. The
 
Head of the Unit was on the payroll of UNDP (Dr. V.
 
Kumar replaced by Dr. Mathur).
 

iv) 	 Foreign Aid Section for FERRO (FAS)
 

v) 	 Project Implementation Unit (PIU)
 

vi) 	 International Cooperation Unit (IC)
 

In addition, there are some small cells or units with other
 
individual projects.
 

The responsibility for co-ordination and monitoring is quits

dispersed and diffused without any coordination among these units
 
inter se. Many of the units are headed by such low level staff
 
that they are hardly viable and carry little prestige. 

The procedure followed by the different units i.s also not
 
uniform. Thus, for example, the proposals for clearance of
 
individual names for training 
abroad and technical assistance in 
the projects financed by UNDP do not require any reference to the
 
International Cooperation Unit and the Department of Economic
 
Affairs whereas in the other projects, including ARP, this is
 
required and is one of the most time-consuming items. There is
 
an obvious need for extending the procedure followed in UNDP
 
projects to ARP and others also. 

VII. Implications for Future 

It is 	 necessary that the role, responsibility and 
relationship of the project implementation unit with the other
 
institutions and organizations concerned is clearly demarcated 
and followed rigorously. The National Academy of Agricultural
Resea rch Maniagemenit has made an attempt to demarcate the 
functions of P1U, subject-matter divisions, the International 
Cooperation Division and the Department of Agricultural Research 
and Education. (The suggestion,; for modification of this 
dema rca ti on of roles and respon;ibilities is being included in 
that section. ) The NAARM recommendations and tiieir status as 
reported by ADG-PIU are summarized in exhibit C-3-II. 

The un it slou]d ho renamed as Project Coordination and
 
o1011it-ori)Jn lit. A,; ;ssated above, it a misnomer to call an
is 	 it 

]mpermtentai1:..o1) Unit hfcause imp] owentation is, and should be the 
responsibility of the universities or i.nstitutions in the field 
and subject matter divisions at the headquarters. The PIU's role 
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EXHIBIT C-3-II
 

S'2-2ARY OF NAAPRM RECC 21ENDATIONS AND STATUS 

The following surm.arv is a paraphrase of NKtAR review report recommnendations modified by the ..
ident vin" rccz..edations in 
the AD 
 P T!U) status report. It appears that discussions in the
Novemer .. 3 ceminar clarified c- otherwise modified NARPY's initial recomnendations somewhat.The ... 
 N.
.NAA) is the number of the recommendation in the review report. 
The second
 ......... 
 Nc. ives the corresponding number (in parentheses) which appears in the ADG (PIU)
status - c:t 
 7 "u:u i5$7. 
 The last column sunrnarizes the status of the recommendation on that 
date.
 

......
N - ..... 7ON± 
No."' ADG (PIU) RESPONSE
 

g subproject identification 
 Of 14 identified subprojects
 
and design through better preparation 
 7 have been authorized, 6
of Tndo-U.S. subco-rrission and under-
 designed and one awaiting

taking design of identified subprojects. design.
 

1.2 (2) Design teams should be consulting 
 See (3). Consulting scientists
 
scientists, 
 used in all designs.
 

1.3 (3) Concerned working scientists should 
 Noted for guidance
 
be involved in subproject design
 
at earliest stage possible.
 

1.4 (3) Expedite conversion of the Design Team's 
 Noted for guidance
 
report into a project paper and
 
securing of TAG and PAMC approvals.
 

1.5 (4) 
 Reduce delay in sanctioning of 
 Nzt acceptable since financial
subprojects by securing a blanket 
 implications not clear until

endorsement from DEA on basis of 
 subproject has been designed.
umbrella project. 
 DEAs concurrence required before
 

subproject can be forwarded to
 
USAID.
 



1.6 (5) 


2.1 (6-a) 


2.2 (-b) 


2.3 (7) 


2.4 (8) 


2.5 (9) 


2.6 (10-a) 


Streamline the iCAR approval and 


implementation procedures by assessing
 
responsibility to 
PAMC & eliminating
 
the TAG.
 

Constitution of Management Team & U.S. 

visit should take place ASAP after
 
isUnce of PiL.
 

:he .-n.ement Team should include two 

scientists respcnsible for implementation
 
ani one :ron CAR :q. who will be
 
resrosi for in7onlentation. One
 
Of these three should have participated

in :roject design. 
 7'..e US design consultant
 
sn..u_ ] l . . .
 .
 

Provide ane-year gestation period 

.. o. 
te-year subproject course 


to enablel 7r:ncial investigator to 
sta-, e a.d otherwise ready the 
project for operations. 

Confusion over starting date. 


Ensure understanding of the program 

by preparing an operational manual 
on 

ARP subprojects and including a 
special 

session on ARP activities in the AICRP
 
workshops.
 

Design Team should identify U.S. training 


May be possible in future.
 

Being implemented.
 

Being implemented.
 

Not possible for new projects
 
given the 1992 PACD.
 

After approval, USAID accepts
 

expenditures from date when ICAR
 
submits project for approval. Slow
 
start of SPU and PHT-FV may require
 
extension. (USAID now accepts

beginning of GO: FY folwi ng PIL
 
as initiation of 
5-year period.)
 

A manual is in preparation.
 

Special sessions on 
SPU and PHT-FV
 
were 
in last AICRP workshop.
 

Accepted. Now being implemented.
 



2.7 


2.8 (10-b) 


(10-c) 


4.8 (!0-d) 


4.8 (1C-e) 


3.1 


3.2 (13) 


3.3 


3.4 


3.5 


4.7 (11-b) 


institutions and management 
teams should
 
make training arrangements with them.
 
Training programs should be specified
 
early and synchronized.
 

Prepare a long term training plan for 

DEA to clear globally, delegating to 

DARE approval of individuals.
 

Complete training in 1st 3-years 

of oroect-


Long term (12 mos) training too long

for 5-Ve-r projec' 
 Send more for
 
shorter periods.
 

Attach FIU to DDG (,uuk-ation) for 

operational efficiency.
 

Clarify roles and functions of PIU, 

;ject m-itter dJrisiors and DARE, 


as suggested. 


Shift responsibility for processing 

training cases 
from SMD-CI to SID-PIU.
 

Reconends uniform structural 

organizaticn and line of command for
 
each subproject.
 

See to it that U.S. consultants are 

available in the implementation phase
 
as well as for design.
 

Visits of U.S. consultants should be 

timed to return of U.S. trained
 
scientists, equipment installation, etc.
 

Not acceptable to DEA. Current
 
procedure should continue.
 

Annual training plans now being
 

prepared.
 

Being implemented.
 

Noted for guidance.
 

No comment
 

Committee appointed at workshop
 
to review. Functions as
 
recommended being followed.
 

No comment
 

No comment
 

Being implemented
 

Noted for guidance
 



4.7 

3.6 


3.7 


3.8 


3.9 


4.1 


4.2 


4.3 


4.4 


4.5 

4.6 


!11-c) 


(12-a) 


(12-b) 


(12-b) 


(14) 


(15) 


(-) 


(16) 


(-) 


(17) 


Plan consultant visits a year ahead 

and clear. identify alternates in case
 
primary is not available when needed.
 

Both Design Teams and implementing 

centers should provide complete commodity
 
descrirtions using Winrock catalogues.
 

Seek waiver from ,'NC (not manufactured 
country) cer t. cation. 

:- a.void reflectinz the cost of imported 


eq-i~ment in the plan budget by not 
re,-':.....g reflection or by letting in 

Exoedite staffin of U to fill 

vacancies in view or rising workload. 


Avoid uiing .ew centers with inadequate 

n:frastructure and facilities in ARP 

subprojects. 


Concerned subproject scientists should 

prepare a consolidated report for
 
presentation at AICRP workshops in order
 
to get benefit of technical reviews.
 

,ullI complement of staff should become 

available within first 2 yrs of project. 


Clarify lines of control for technical 

and administrative activities.
 

Provision should be made for monitoring 

receipt and utilization of budget 

allocations. Annual release of funds is 

preferable to quarterly. 


Noted for guidance
 

This is being implemented
 

Cannot be dispensed with
 

Not believed to be feasible
 

Action initiated to fill some
 
PIU positions.
 

Since Nov. 1986 only those centers
 
with adequate facilities and
 
equipment are being included.
 

No comment.
 

Being implemented as far as
 
possible with ADG (PIU) playing
 

key role.
 

No comment.
 

Annual release of funds is
 
authorized for some subprojects.
 
Efforts underway to provide PIU
 
with a small computerized
 
monitoring system.
 



(18) 


4.7 	 (11-b) 


(11-c)
 

4.8 	 (10-d) 


(l0-e)
 

4.9 	 (19) 


Recommends a formal staged, multilevel 

monitoring system. 


re U.S. consultants. 


re U.S. training 


Ensure a proper organizational climate 

by providing appropriate facilities 

recognition, incentives, stability and 

opportunity. 


System now in place has monitoring
 
at monthly intervals by Pis,
 
quarterly intervals by Directors of
 
Institutes and Project Mgrs., and
 
at six months by PACM. USAID
 
participates in annual reviews.
 

Treated under il-b and il-c..
 

Treated under 1O-d and 10-c.
 

Scientists deployed to subprojects
 
are being deployed for U.S.
 
training. Other points noted for
 
guidance.
 



is that of liaison and coordination, on the one hand, and
 
monitoring on the other. These functions should b- reflected in

the name and the PIU should be called Project Coordination and 
Monitoring Unit to elimi.te possible misunderstanding and 
confusion.
 

In order to enab]e the PIU (or PCMU) to di.scharge its
 
coordinating role, ADG in.charge should 
be the member-secretary of 
the Project Coordination Committee headed by the Deputy DG 
in charge of the subject--matter division. 

With the adoption of joint woirking Leam approac-ii for design
and impl omenrtation of .;b-proj ects , it sht uld be possible to 
approve tihe t: raiining programme, including the of thenames 

individual, or at Ieast their disciplines, and there should be

comprehensivy concurrence in a s ingle instalment the
by
Department: of Economic Affairs. Thore shoul 1. he no need for
 
further ref erence to DEA for imd.ividnal. clearance . This
 
procedure Is already vogue regard UNDIP proj .cts-
in in to s Thereis no reason why the same procedure should not be extended to Ar p
also. Under ",!e existing arrangemnent, in a jointly financed 
pro j(:ct .ike Embryo Transfer Technology, one and the same 
scienti st going to one and the same institution for training
would rk:uiire clearance b~y the I)EA, if the funds are provided by

USAII), whi 1e requiring no such clearance, if it is financed by

the UNDP. Thi, is obviou;ly an anomaly.
 

Ther( i, ,; a need for bringing all the units referred to above 
under the same umbro1lla by creating a fall-fledged Coordination 
and Moni toring Divi<;.ion headed by a person of DDG's rank, because
coordi nat i on ald morl tCiori ng are import:ant functions and their 
volrime ais.- W 1]1 as l-,import-ance( justify a separate division. Tile 
proo)Io)-d p';it, ioll aild lationlship of the Coordination andMon tor i ng D) v i i onrha.-; )e!ni shown ii1 the organi zati ona . chart 
(e4xhibjt C-3-1I) 

Coinputo'r.iz.d mon _itorijlg by the proposed PCMU (or the PlU
poild ing the ,s'tabi]I shuen1 of PCMU ard PCMI)) should be taken up as
earl y a; pract. cab])o. Quort er ly progress reports from the
.ipl1] ome:nt-irg con t1 Ishoulbe( cor';oio and bysq d dated analyzed PCMU
(or ) 1Wu) wi th the lie] p of tie computr conter and ci rcu1Iated to 
all conce rn,.(d. rJport; Aould byTlhe;( ;ho he. consi.dered tihe Co­
ordi. t. ioii Cofommitr t ,to.<; o ttw sub-proj oct; at, regulijir quarterly
]ii-ti. lqis l-d it thw' ei!ro.,n(jntirlig c:ente!rs rotiLioln.by The 
r.)esent-ittiv(!.; ()f tiro USTAII) and Wi nrock may itt-nld th(,se
 

ro.o ing; ia; ob;ervrlV]-: in prt.r
 

'(J tAlr :,I rid , it, ie; n Li a that the S;y ;t.(!m Anal yst should 
bho pl;r'd ai111tir (oiiire (2Olit 41 s;et 11) immiaiciitol.y. 

Joinit (CAreer Corpsn (.CC)-type idvisors wil1 be quite useful 
in provi di ng ;c .ent iicff and technica guidance on monitoring, 
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Organizational Chart of Proposed

Coordination and Monitoring Division
 

Director General
 
ICAR & Secretary DARE
 

Secretary ICAR
 

Subject 
- Matter Divisions
(Edu, Crops, Hort, Soils, A.F., A.S., etc.) 
 Project Coordination
 
S// and Monitoring Division
 

I I I 
PCMJARP 
 PCMU PCMU PCMU, Other
(USAID, & FERRO) U.N.D.P. World 
 Bilateral Pro. 

I___ Bank 
_PCMU
 

• 

Others
 

______II 



evaluation and coordination of sub-projects by the Project Co­
ordination and Monitoring Units (PCMU) and the projects, as a 
whole, by the Project Co-ordination and Monitoring Division 
(PCMD) , pr'p"osed above. 

In order to facilitate liaison and co-ordination, copies of 
allimYportnIt communications (letters, reports etc.) should be 
sent, as ,ama tor of :ourse, to both the subject matter divisions 
as W ].1. c (nCMU) tno keep everybody informed.twe(l 


'T'hie ;ys;tm1 of yellow file, that is, pre:paring a spare copy 
of al imlp)rtiant communication issued each day and placing it in 
a single I le circulated to all concerned, may be adopted for 
thi.s purpos . 
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ANNEX C-4 

BLOOD PROTISTA
 

FULL TITLE 	 Intracellular Blood Protista with
 
Particular Reference to Immuno
 
Prophylaxis and Control
 

BUDGET (UZAID) 	 ($'000) 1,572
 

BUDGET (ICAA) 	 (Rs.'000) 9,993
 

IMPLEMENTA.'MON DATE April 1, 1987
 

PARTICIPATING
 
INSTITUTI ONS 1. Indian 
 Veterinary Research Institute 

(IVRI), izatnagar
 

2. 	 National Dairy Development Board (NDDB), 
Anand
 

3. 	 Haryana Ag-icuit-ural University (HAU), 
Hiss a r 

4. 	 Punjab Agricultural University (PAU), 
Ludhiana 

5. 	 Tamil Nadu Agricultural University

(TNAU) , Coimbatore 

6. 	 Coordinating Centre and Central Laboratory, 
Hissar 

*7. 	 Rajendra Agr.icul tura1 University (RAU), 
Patria 
*Recenlt additi]on 

LEAD 	CONSULTANT 
 Dr. M. Ristic, University of
 
Illinois, Urbana
 

1. 	 Principa]i O-!(!ctiVes 

WitL a desire to provide sufficient protein to its large
vegetLa ian popuilat.i on GM) intlrocduced the germplasm of high
yield.ing Hot; tilill.- i .lt 'o indigonous breeds to increase their milk 
potent-a]i I . Tb t ype 	 of cilt to e and th(.ir crosses are Mighly
;us;cept.l( . I e t.o t. ic(k-transmit-tcd biaexnotropic- di s(±ases. The 
iul oct, ionl :xlisol; bi gb mortbidit.y mai fltd .r ]ow muilk 
prloduct i (Hi, rtirded (Jowtb ani evein da(.!ii.-h o valuable animals in 
ca;e- of acuteo Infectionl. Be-ides cattle, these diseases are 
common l y founid i n sheep, goats, horso.s, etc. 

C-4-1
 



Research activities of this project are therefore ,geared to

the development of effective vaccines for prevention and control
 
of three major tick transmissible profusion blood diseases of
 
Indian livestock to improve cattle health and milk production and
 
thus help India achieve WHITE REVOLUTION!
 

2. Participating *nstitutes (U.S.)
 

1. Kansas State University, Manhattan
 
2. University of Illinois, Urbana
 
3. Colorado, State University, Fort Collins
 

3. Components
 

In order of their importance to the livestock industry of
 
India, haemotropic diseases are theileriosis (caused by Theileria
 
annulaLa) bahesiosis (caused by Dabesia bigemina and B. boyis)

and anaplasmosis (caused by Anaplysma marginale). 
 Research
 
activiLies are directed to discove- and develop suitable vaccines 
for these di seasys by utilizing modern methodologies including
recoint adv n i biotchnology. 

s sonti a l compoi !niL s oI the program are­

(i) to adapt under 1 ndian conditions the use of sheep 
adapted attena toed Anaplasma marqinale vaccine. 

(ii) to adopt the use of micro aeroplirlus stationary phase

cultivation method for propagation of Babesia equipment for
 
vaccine production.
 

(iji) Lu d ,velop ivaunoirophylactic procedures against
theieri sis lL Pzing various cellby i culture immugens of 
TheiIer i a. 

(iv) t'0 find out aint ig enic relationship and cross protection 
between diff,"-,nt s trains of th, parasite. 

(v) to f i !](] tt Lr)m ivnq candidate drugs for treatment and 
control "Io in (Ict. (1 

(vi) to coidiir:t. ilddmioolugica] studies. 

(vii) t ,irry ut t raini.ng. 

4 . flJ!Oji ,1- i on 

Date issue of PIL Nov. 24, 1986, duration - 5 years 
Date of Implementation - April 1, 1987 
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Sub-project Coordination
 

The overall implementation of the sub-project is coordinated
 
by the Deputy Director General (Animal Sciences) of ICAR.
 
A coordination coNunittee to continuously monitor and
 
evaluate the project is as follows:
 

1. Deputy Director 	General (AS) ICAR - Chairman
 
2. Director IVRI, Izatnagor 	 - Member
 
3. Vice Chancellor 	 HAU, Hissar - Member 
4. Vice Chancellor 	PAU, Ludhiana - Member 
5. Vice Chancellor 	 TNAU, Coimbtore - Member 
6. Scientist NDDB, 	Anad - Member 
7. Project Coordinator ICAR 	 - Member/Secretary
 

Sub-project 	 Leader Dr. M.N. Malhotra
 
Senior Scientist, ICAR
 

Lead Consultant 	 Dr. M. Ristic, ProLessor
 
College of Vet. Medicine,
 
University of Illinois 
Urbana, Illinois, U.S.
 

5. Progress
 

(a) 	Management Team. The management team consisting of Dr.
 
M.N. Malhotra, (ICAR), Dr. N.N. Sharma (IVRI) and Dr.
 
R.D. Sharma (HAU) was constituted to visit different
 
laboratories in the U.S. with the objectives (a) to
 
identify institutions in the U.S. which scientists from
 
India could visit for advanced training (b) identify
 
suitable equipment for import (c) to identify U.S. 
scie,-t I ;ts who could he hired as consultants for a 
short peor.od. 

The team vi si.ted the U.S. arnd Kenya from February 18 to 
March 12, 1]987. The vi;it of the team to di.fferent 
U.S. ir.;t itut-io n included USDA, Beltsville, MD., Ohio 
State rsiity , UV(23rj,II Ity of I llinois , Oklahoma 
State Uniivers .ity and the University of Florida. The 
team also vis-ite:d the I nternational Laboratory for 
Researclu on Am iima] Diseases , Nairobi, Kenya. They made 
recommerndat.ionis -egardilag the training, consultants and 
trans (f.-rof t :ch no logy. 

(b) 	 Coo rd J ii tJi i Conmi tt i!_ Moot:i nIs. N-) record of the 
meeting :; of t~he Coordi-nation Committee of the project
is a v i I i Io. Tl'}1 toenim was informed that the!se 
meet-ing.n ,are, hel d eve:ry !-.ix months under t-he 
chairma!;shui p of tlei P.D).G. (Animal Science), but no 
record; are 1,pt arid mi nutes are not circulated. 
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(C) 	Appointment of Staff. The position with regard to the
 
appointment of scientific staff is given below: 
-


Filled
 
C-nt or 
 Sanctioned Position
 

1. 	 Coordinat-ing Unit, Ilissar 10 1 
2. 	 Central lAboratory, Hlissar 9 2
 
3. 	 Haryana Agricultural University 7 5
 
4. 	 Punjab Agricultural University 3 
 2*
 
5. 	 Tamil Nadu Agricultural University 7 0
 
6. 	 Indian Vet. RI ;arch ins;titute 27 27 
7. 	 National )airy [Jvl]opment Board 8 0 

Source: Winii Quarter .l1y 5(ck Report No. 
'IThn ir I rm ati on o)t a i ned at Iudhiana. 

-d_ i 1 . 
Rs. 1. 9 m] I Ji(n iK; provi dd tor the Centra Laboratory 
but it ha; 1"t. Woen ut.ilivzed so far. 

(d) 	 Bui I dAqs__ a (Ult r -_Fa-_ Ji . i Buiiding component of 

(e) 	 Procurrp it . f. I-nd.-iiou,; a f cct i-red l}u-inment. Up 
to Dec embi r 19H7, no equ.it)m( a t ha ; heoii purcha ed 
locally. 

(f) 	 Workhcop.,; Two workslops of the projenct have been 
held. The f.irst workshop was held in D)elhi on January
14 - 15, 19117 and the -- crnnd at tIis;ai- on Januray 13-. 
14, 19U8. Or. M. Hi;tic, the lead cunsultant from the 
Univ ersi ty of Ilinois;, attended both workshops. Dr. 
Burridgo , f rom th Iniver:;ity of Florida, Gaine ,;ville, 
attuni(id Lth " i rqt workshoi aid Dr. Ri chard Di erks 

,
Pro eoa and I)ir twtor, (,n .r for Zoo on i a e s.earch, 
Univ, a ;iL ,y [i4 , - id.t I I ! 0iK th !a;c i 

(g ) 	 V l i 1_._0_..... , . i .5 I-. NatarI ijrl ni ..to .. C. jan,
ADG (ICAI ) Vi,;. . VhU. S;. for three week; in Novemberah 

and lecNeibs r, 19H7 L"Wt;audy the research program ini the 
areas of diliWI,-vT.,,rotz(i,,n d(ieas . Hoe vis ited research 
.al)oratIlori 1i:; it Lhe HIn iv, ra;i ty ,f Cal i.forniia, lDavis;; 
Ohi o 1.to l Iivi ;it y, ( ,ulumbuia; US2DA Na ti.ional Animal 
l)isea no:; Crwti r, Ai:,, I ,wwo 2ta ISeUniversity;[J 
UnivuraTity W vi ,and1 Animal 'ara;sit.ologyIII i ;; 
Ins; tul., I] L';vi , Md]MI. No othrIi person ha; been 
sponsored nor doo; there seem t be any proposal. 
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(h) 	U.S. Consultants. The lead consultant, Dr. M. Ristic,
 
visited India two times to attend the annual review and
 
planning workshops in January 1987 and January 1988,
 
i.e., once before the PII was issued. He was
 
accompanied by Dr. M.J. Burridge of the University of
 
Florida in 1987 and by Dr. Richard Dierks of the 
same
 
university, in January 1988.
 

Dr. Renu B. Lal and Atlaf A. Lal confirm their interest 
in serving as consultants to assist with an in-country
training program on propagation of monoclonai 
antibodies against parasitic and other antigens at the 
IVRI. The 14 week training program was expected to 
begin in January 1988, but it has been deferred to
dates -uitable to consultants - probably May 1988 or 
later. But in the implementation plan, provision fcr 
only one consultant has been made. 

6. Import of Eou i-Pnent. (Total provision - $810,000) In
quarterly report (6) of Winrock International the following
statement is made: "A list of equipment for laryana Agricultural
UniversiLy was developed by U.S. consultant Dr. M. Ristic 
following hi s participati.on in the workshop of January 1987, and 
the maIldgemnL team's visit to the U.S. The list provides
informati{, on s pecifications, price and source and photocopies
of iteois from ca talogues. The list was sent to ICAR in March 
1907. (AR iq; in the process of completing the request form.' 
But t:ho list tlat wa.as receivec from ICAR for 3 institutes 
containeld 44 di f fere:t items and several hundred chemicals. 

The a tf sI s; i nat i on is t haL Wi rock received requests from 
:;/::I l in i tt-I t it;o for a tot.al of ]00 pieces of equipment,

iinluding a longg list of chemicals. Specifications are being
prepared and DO(S) are likely to he issued by June 1988 with an 
,";t imated cost of $152,000. 
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TABLE C-4-1
 

Financial Summary of Blood Protista Sub-project
 

A. 	 U.S. AID Input
 
($000)
 

Expenditure Estimated
 
Component 
 LOP Through Exp. 1988-


Target Dec.'87 1939
 

1. U.S. 	Scientists to India 
 242 	 50.0 15
 
2. Indian Scientists to U.S. 
 488 	 18.5 146
 
3. Workshop, etc. in India 32 0 	 ­
4. Equipment Import 810 0 810
 

TOTAL 1572 68.5 971
 

B. ICAR input 
(Rs.000) 

Component 
Expendable 

LOP Throu-h 1988-
Target Dec.'87 1989 

1. Buildings 1900 0 NA 
2. Velticles 351 0 
3. Staff f-alaries 3705 49.7 
4. Incountry travel 162 0.5 
5. Contingencies 1748 41.9 
6. Furniture, Furnishing 104 0 
7. Res. Equip. 1985 0 

TOTAL 9993 92.1 
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7. Significant Achievements
 

The sub-project on blood protista became operative only one
 
year back but work on tick borne diseases has been in progress

for a number of years in different laboratories. This work was
 
reviewed in the workshop held at Delhi on 14 and 15 January.

Under the ICAR Professor of Eminence Project at Hissar, resea.Zch
 
on Theileriosis, Babesiosis and Anaplasmosis has been in progress
 
for about 8 years. Tamil Nadu Agricultural University, Haryana

Agricultural University, Hissar, NDDB Anand IVRI and Punjab

Agricultural University are other centers where research on blood
 
protista was in progress. IVRI, NDDB Anand and HAU have claimed
 
successful development of an effective vaccine. It is therefore
 
difficult to assess the impact of the project.
 

But the sub-p:oject coordinator has listed the following:
 

1. Cell culture vaccine has been developed.
 

2. Promising results have been obtained by application of
 
schizonL vaccine under field conditions in different regions
 
of the country.
 

3. One of the most significant achievements of the project
 
during the last year is the development of Theileria
 
Immunodiagnostic Test, at the PAU center by Dr. A.S. Grewal
 
& his team. They achieved a major breakthrough in the
 
development of an Elisa using Theileria Piroplasm antigen.

The team developed an invitro system in which blood phase of
 
Theilorosis (peroplarma) was utilized as a source of
 
diagnostic and vaccina. material. The method is reported to
 
be simple and effective.
 

Approximately 2000 serum samples from three different
 
crganized farms in the Punjab State for seroepidemiology
 
were collected.
 

4. Dr. Ristic has suggested that polyvalent vaccine
 
technology for use under Indian field conditions can be
 
accomplished by the establishment of a joint research
 
program. (A proposal to this effect has already been
 
prepared by scientists from PAU for financing under FERRO.
 
The total cost will be $700,000 excluding the cost of liquid 
N plant at PAU. The liquid N plant has been recommended by 
the head consultant.,' 

8. Critiques; a d Recommendati.ons 

Si) Of the 6 participating centers in the subproject 4 are 
in central institutes and only two in the state agricultural
universities. The coordinating center and central 
laboratory has no building or facilities. 
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(ii) There has been an undue delay in the implementation

of this project. It was on March 26, 1984 that ICAR
 
submitted the proposal to USAID. It took nearly 9 months
 
for the design team to start the work. The design report
 
was sent to ICAR on January 31, 1985. After the subproject
 
was prepared by ICAR the approval of the project for funding

took one year more and was conveyed only in December, 1985.
 
Its final clearance by Government of India (DEA) was in
 
September 1986. 
 The PIL could be issued only on November
 
24, 1986, i.e., after 2 years and eight months. Its
 
implementation took another 4 months. 
 So a period of more
 
than 3 years elapsed between submission of the proposal and
 
sanction of the project fcr implementation. Unfortunately

this situation is not unique to this project.
 

(iii) 
 The delay in the issue of the PIL affected the
 
schedule of the visit of the management team to USA and put

40 scientists in 5 different universities and an
 
international centre in serious difficulties to adjust their
 
programme to meet the team.
 

(iv) The equipment list by the lead consultant was
 
prepared in January 1987 and submitted to ICAR in March,

1987. Up to the time this report was written, there has not
 
been much progress in getting the equipment. The earlier
 
estimate was that the process will be completed by September

1987. The present expectation is that one or more DOs will
 
be issued during April-June 1988 for procurement of
 
equipment with an estimated value of $152,000. The work
 
plan for 1987-88 as given in the quarterly report for
 
January-March 1987 estimated that the import of all
 
equipment costing $810,000 will be completed by March, 1988.
 

T:,e director of one of the institutes informed the team
 
on April 3, 1988 that he intended to modify the list sent
 
earlier as he intended to utilize the funds for the import

of an electron microscope needed by the institute. Such
 
last minute changes are likely to affect the programme.
 

(v) Except for the ADG (A.H.) at the headquarters of ICAR,
 
no scientist of the participating centres of the sub-project
could visit the U.S. though it was planned to send 8 
scientists, 6 to University of Illinois, 1 to Oklahama 
University and I to Ohio State University (see quarterly 
report no. 5). 

(vi) In addition to the lead consultant only two short 
term consultaits could visit India during the time of annual, 
workshops.
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(vii) 
 Of the total money provided by Government of India
 
less than 1 percent has been utilized up to December 1987.
 
The progress of $ money is only a shade better, 4 percent.
 

(viii) Recently a new sub-project center at the Veterinary

College Ranchi has been started. Its needs, relationship

with other centres, source of funding, etc., were not
 
available to the team.
 

(ix) Monitorin Full procedures for procurement of
 
equipment were developed and circulated to all concerned.
 
There seems to be very little communication between the
 
participating centers and the Indian Council of Agricultural

Research. The procedures for the purchase of imported

equipment are not clear. 
They need to be clearly told about
 
their responsibility regarding NMIC, duty exemption,

installation, etc.
 

(x) The Coordination Commiittee should be expanded to
 
include principal investigators at each of the centers.
 

(xi) The buildings of the project headquarters at Hissar
 
are not likely to be ready during the life of project.

Ludhiana has good facilities. The possibility of shifting

the headquarters to Ludhiana should be explored.
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ANNEX C-5
 

EMBRYO TRANSFER
 

FULL TITLE 	 Embryo Transfer Technology and
 
Bioengineering in Livestock Species
 
and their Pathobiological
 
ImpliCdtions
 

BUDGET (USAID) 	 ($'000) 2,186
 

BUDGET (ICAR) 	 (Rs.'000) 10,184
 

IMPLEMENTATION DATE 	 January 9, 1987
 

PARTICIPATING
 
INSTITUTIONS 1. Indian Veterinary Research Institute
 

(IVRI), Izatnagar
 
2. 	National Dairy Research Institute
 

(NDRI), Karnal
 
3. 	Central Institute for Research on
 

Buffaloes (CIRB), }lissar
 
4. 	Haryana Agricultural University
 

(HAU), Hissar
 
5. 	Central Institute for Research on
 

Goats (CIRG), Makhdoom
 
6. 	G.B. Pant University of Agriculture
 

and Technology (GBPUAT), Pantnagar
 
7. 	Andhra Pradesh Agricultural
 

University (APAU), Tirupati
 

LEAD CONSULTANTS 	 To be determined
 

1. Object ive
 

To meet the nutritional requirements of its largely
vegetarian population qualitative and quantitative improvement of
 
livestock herd and milk production is a very important need in 
India.
 

The ma jor oh jectiv e of the ;ub-project is to use embryo
transfer t,(hfic)Jojgy a.; a michani.;m for enhakncing the genetic
manipu]latior) of s!pcific usefl] trai ts; in order Lo increase 
animal productivity witli specia] emphasis on buffaloe,. and cows. 
Research activit.io-; are dire!cted to the generation of a greater
number of of:ft prinq from (entically siuperior ma]es and females 
in a mucl s;horter period and trans fenfrring via ~e technology for 
field appli cation all over India. 
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2. Participating Institutions
 

USA
 

1. 	Colorado State University, Fort Collins
 
2. 	University of Georgia, Athens
 
3. 	Embryo Tech, Inc., Hughson, California
 
4. 	University of Wisconsin, Madison
 
5. 	Louisiana State University, Baton Rouge
 
6. 	Utah State University, Logan
 
7. 	USDA Laboratory, Clay Center
 

3. Components
 

Areas identified in the sub-project include:
 

a) 	Superovulation and synchronization of donor and
 
recipient animals.
 

b) 	Collection of ova and embryus for implementation of
 
basic research for in-vitro fertilization, embryo

culture, cryopreservation, sexing, cloning, engineering,

embryo environment interaction and embryo, uterine
 
secretory interactions.
 

c) 	Transfer of viable technology for field application.
 

Essential components of the program are:
 

1. 	Studies on superovulation and synchronization of donor
 
animals with emphasis on dairy animals in different
 
regions of the country.
 

2. 	 Superovulatiory responses and endocrine profile in 
animals subjected to different synchronization 
treatments for assessing individual breed responses and 
optimization of synchronization of drug schedule. 

3. 	 Studie; on embryo collection techniques and culturing of 
embryos.
 

4. 	 Cryop reserva tio(ni ol Embryos. 

5. 	 Factor.; a ffecting ova pruduct..on and evaluntion of 
ova /embryos. 

6. 	 Developi~nt. of methodo.l]gies for sexing and cloning of 
embryos. 

7. 	 DevoI]opmient of mthodologies for genetic engineering 
aspects of embryo transfer through utilization of 
embryos from large and small animals. 
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4. Sub-project Implementation
 

The PIL for the project was issued on January 9, 1987.
 

The overall implementation of the sub-project is coordinated
 
by Deputy Director General (Animal Science) of ICAR. A
 
coordination conunittee to continuously monitor and evaluate the
 
project is as follows:
 

1. 	Deputy Director General (AS), ICAR, Chairman
 

2. 	Vice Chance_1 -)rs GBPUAT, HAU and APAU or their
 
representatives
 

3. 	Directors IVRI, NDRI, CIRB, CIRG or their
 

representatives.
 

4. 	Senior Scientist Animal Nutrition Member Secretary/
 

Sub-Project Leader: 
 Dr. 	Kiran Singh, ADG Animal Science
 

Lead Consultant to be determined.
 

5 . PROGRESS OF THE PROJECT 

A. 	 Manaqement Team
 

Winrock developed detailed plans and schedules for the

visit of the management team to begin in early April. 
However.,

in late March it was decided to postpone the visit till late
 
April.
 

The 	 management team visited the U.S. from April 24 to May
1987. It-consisted of Dr. Kiran Si.ngh (ADG) Dr. N.K. 
Bhattacharya, Director Central Institute for Research on 
Goats,

and Dr. Amrish Kunar, Pant Nagar University. 'heir visit took
 
them to leading research ins titutions and to several private
 
sector firms engaged in commercial embryo transfer. Their visit
 
to USDA An.imal )isea,;e Isolation facility at Plum Island gave

them an opportunity to discuss details of planned
a collaborative 
r(sa rch program to ue,;(.! embryo tran sfeor to avoid tramsmission of 
.;oriou; dji eases(, in international exchange of animal germ plasm.
On return the t(!am did conlS;iderable work in developing
specificatiori; for t1e equipment that is yet to be imported. 

P. ork_ _; op)s llid Coor'd i n'it i on - Comrni tt-of Mootin.gr 

Th(_ :;ubprojoect. wa; 	 on Do cember 18, 1986 by the
DEA arid the P 11, i s;su(!d on Jariuary 9, 1987. A p1.a ning workshop 
was held on March 17 - 18 at' Tirutati (AP). Two U.S. 
consultants, Dr. R.P. Elsden and A. K. Karihaloo, participated in
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the workshop. The workshop participants discussed the relevant
 
topics and developed detailed plans for research in this area.
 
The consultants helped identify the U.S. laboratories that the
 
management team should visit.
 

C. Coordination Committee. Tle coordination Committee
 
meeting was hold on October 12, 
1987.
 

D. Staff. All the staff of the subproject at different
 
center<s 
is reported to he in position. 

H. Training. In the subproject document a provision to
 
train 49 persons wit", a total duration of 409 person weeks has
 
been made. Of this number, 15 persons (263 person weeks) were to
 
be utilized in the first year itself. So far, apart from the
 
management team (3 person, 15 weeks) only 3 persons have visited
 
the U.S. from September 25, 1987 to OcLober 31, 1981. 
 Dr. M.L.
 
Madan and Dr. G.C. Jain were from NDRI and one, Dr. 
 I.V. Mogha

from !VRI. Dr. G.C. Jain is now working at CIRB, Hissar.
 

One scientist was to go from each of the other participating

instituoes. The person from IVRI to
was go for training in
 
cloning, and the others w re identified to go in non-surgical
embryo collection and Transfer to Colorado State University, Fort
Col]ins and Washington State University, Pullman, Washington.
But all the participants went to the laboratory of Dr Karihaloo
 
in California.
 

F. Consul tarts 

In the subproject document a total provision of 
15
 
consultants for 45 person months had been made. 
No consultant
 
was 
expectd irn the first year of the project.
 

con El.sden 
Karilialoo (Cal ifornia), came to India from March 10 

Two(:) ultants, R.1 1 ] (Colorado) and Dr. A.K. 

- 31, 1987.
 
They participa ted in the workshop at Tirupati (AP) and visited a 
number1- of otheo" i Lu;t ss. 

G. E(qui p1-.ent 

Sto Iar 
 ( equipment has been received. All the 
parti.cipat ing in have sent;Litutes their requests along with 
comp].Le . i s S ofu needed equipment. These are being processed.
Procurement o1 equipment is expected to beqin in April - June, 
1988.
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TA-BLE C-I 
Financial Summary 

The financial summary for the subproject for the period
ending December 1987, plans FOR January 
- Mch 19'88, AND also 
the projection for 1988-89 
are given below.
 

A. USAID input ($ 000)
 

Cumulative 
LOP Total Through Plans PlarsComponent Target Dec. 1987 Jan-March 198i-89 

1. U.S. Scientists to India 
 675 50 (7.4) 0 60
 

2. (8.9)
Indian Scientists to U.S. 
 841 53 (6.3) 0 211
 
(25.1)
3. Workshop etc. in India 32 
 0 0 ­

4. Equipment (imported) 638 0 0 638
 

(100.0)TOTAL 
 2186 103 (4.7) 909
 

Figures in parentheses denote percent of total.
 

B. ICAR input (Rs. 000)
 

Cumulative
 
LOP Total Through Plans
Component 
 Target Dec. 1987 I.9?8-89
 

1. Staff Salaries 
 5,310 744 
 NA

2. Research Equipment 523 150 
 NA
3. Operational Res. 2,869 420 NA
4. Cont i rgenci es 503. 5 278. 3 NA5. In Cotulltry Travel 219 21.2 NA
6 Work;hop ('t-c. 247 40 NA
7. Mainte:nance - office equip 513 NA48 

vehicles ]__
165 
TOTAL 10,184.5 1701.5 

In ti-e ii r;1 year, Ih' i ic of oxpetiditure been slow,l t has 
particular ly In;AIl 'Te'-11 iipult. expii(tVitLure has been onl.y 4 to 7 
percent . 'Tlie coimnpon(!(t-L ; jrV jiiport (ill Uiplnt,a o training and
conul tait-1; wiict ic takikt ! t ime to fina]jz( . Next year expenditure
is exp cte!d to 1)(, itoitt 42 percent. 

6 . Sij 1 i (ti I 1i rtd i rt(: 

:v'lrt -hltuuli projecL o.ly yearth( 4.s one old, work has been
initJiat:(] ill I ]l . 1 . 'n (,x " ,jt t. th(- Contra] I nstitute of Buffalo 
Rousea vCh. 
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At IVRI an international course on embryo transfer technology
for a period of one month starting from November 6, ].987 was 
conducted. At the same institute, work on purification of 
hormone and studying the impact of superovulation inducing 
hormone on the ovarian function is in progress. Out of 24 
animals that ,ere given superovulation treatment, 19 responded, 
59 embryos were recovered in various stages, 22 were transferred 
to recipient animals (cattle) . The number of pregnancies is 
reported to be eight. A donor herd of 50 animals has been 
estabiisiied consisting of half and three-fourths cross with two 
exotic breeds (Jersey and Holstein) and one local (Haryana). 

At '-he Central Institute for Research on goats, work on 
synchroni zative superovulation, embryo collection and transfer, 
and embryo culture micro-mnipulation is in progres.z with goats. 

NDRI The technology of superovulation, synchronizative and 
embryo transfer in cattle has been standardized. A training 
course has been conducted. 

Pant Nagar Center There has been wide variation in 
superovulatory response between different animals. The 
studies on non-surgical collection of embryo are in progress 
as catheters and hormones have been recently procured. 

A.P.A.UI. Tirupit:! Successful embryo transfer techniques have 
_mon;strate(Ibeen dc 	 ir cross-breed cattle. 

HAUIIssar Methods of oestrus synchronization have been 
attempted in buffaloes. 

No r__ lIn ct ' u t-_ 

Pun ji,._ .b]i. !.vd-;t though not a part of the 
subproj oct, it 1i; a-head of other centers except Anand in 
embryo tran ;for to:cinology in buffalo. Their staff members 
have roc(:wiVod thoir training in Kari haloos' lab but they have 
been work ig for ';omo y2ars on mbryo transfer technology in 
;oi a)o ra.Li on witli Bl I garian sci on tists. Embryo:; were 
tran or rod il 15 r(,cipients including 8 ill the Punjab 
Agri cu] tuva I Univorsity. Pregnancy toest: conducted on April 
15 show t t two w,!ro. pr(ognant.wod ti 


7. Crit,iqL u! 

co.ntJ.l. much Out of 
the;,vl (s(eve.ncnt(ers,f i v(, a i in northern Indi(a, and three 
in one small f;tto , ilaryaina. All t.)( foujr contral1 
i IIt.i ute workin1g ol cat L,, but I alo and g'oat have got a 
Cfellter;, tholgh oll f tL-;, .intitute. is; yet to have 
ieces!;;ary la 1te; 

1. 	 The choic , of toreaves t:o be de;ired. 
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2. 	Some of the centers like NDRI, IVRI have sizeable support

from other projects like the Biotechnology Project of the
 
Department of Biotechnology; and the UNDP Project of
 
Advanced Centers. Within ICAR, there seems to be little
 
coordination between subject matter divisions handling

ARP 	 project and the Education Division handling UNDP 
Project for Advanced Centers. When two projects having

similar objectives are in operation at the same station
 
simultaneously it becomes difficult to monitor the
 
contribution of any one of the projects.
 

3. 	There is much less stress on basic work with the result 
that most oc the centers are following more or less the 
same technique. Some of this duplication could be 
avoided. 

8. 	 Recommendations 

Punjab Agricultural University which has good facilities
 
should be given a center for work on buffaloes.
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ANNEX C-6
 

BIO-DEGRADABLE WASTE
 

FULL TITLE 	 Conversion of Biodegradable Animal
 

Waste for Livestock Feed
 

BUDGET (USAID) 	 $1,339,000
 

BUDGET (ICAR) 
 $13,710,184 (Rupee Equivalent)
 

IMPLEMENTATION DATE 	 April 1, 1987
 

PARTICIPATING
 
INSTITUTIONS 1. Punjab Agricultural University (PAU),
 

Ludhiana
 
2. 	National Dairy Research Institute (NDRI),
 

Karnal
 
3. 	Haryana Agricultural University (HAU),
 

Hissar
 
4. 	Kerala Agricultural University (KAU),
 

Trichur
 
5. 	Bombay Veterinary College (BVC), Bombal
 

LEAD CONSULTANT: 
 Dr. J.P. Fontenot, Virginia Polytechnic
 
Institute and State University,
 
Blacksburg
 

0b jectives
 

The basic objective of tihe subproject is to increase the 
quantity and quality of feeds from nonconventional resources to 
meet the nutritional requirements of Indian livestock. Research 
activit.ie.; are to development of simpledirected the 	 microbial 
techniques, processing and equipment to convert waste materials 
into economnic feeds for providing improved and nutritive rations 
to annimal. suIhpro jocth'ie 	 a l'o envisages the dissemination of 
prow-n toecii o0ogio 
 to theovi llages, and small industries in 

ru ra 	i ai r s o 

Io{;. ichllict i 'l Iei.(a re diroctod to investigate the 
biodograi(lati on aiw: u tili zation of was te, from slaughterhouses, 
large iltillhi]:;, d(l it:IAC anilmalI industr.es and poultry into quality
animal f fed; ,rlit! reevant I()xic](oqical studies on animal feeds 
ohtai necd ]-( hi uieq],radnt iol o, w,,st. product, LS:ftiiIa 
COll)IoI el|llt; f t.1n pr-qranill -e: 

1. 	 Id(tnt i f i cation and orn,t microbia I strains of 
bacter i I, Iungi , yeastI; an d algae ca)ab] of rapidly degrading 
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the animal wastes into Single Cell Protein (SCP) or into useful
 
animal feeds.
 

2. Evaluation of toxicological and nutritive value of animal
 
wastes and resultant products as animal feeds.
 

3. Determi1inig economics and mwlaln; of inucludinig these new feeds 

into practical livestock rations.
 

4. Transferring t:he proven and viabLe technologies to small 

industries A rural areas , farmars , livestock owners and landless 
laborers. 

PdltACi~ii .nt: _nt.I ns(USA) 

1. Purdue Univursity, Lafayette 
2. Univerrsity of Illinois, Urbana
 
3.Auburn Un iversity, Auburn
 
4. Virg.inia Poeytectlnicinstitute and State University,


IPi acks;bu rq 

SIbI)rC1) C()01d1 natiofl 

Overall implementation of the subproject is coordinated by
 
the Deputy Director General (Animal Science) of ICAR: 
Coordination11 Committee of the following six members will monitor 
and eva ulto( thc pro-ject. 

1. Deputy lDi rector General (AS), :-CAR - Chiairmen
 
2 .Dirc t(r, NIR 1, Karnl - Membettr
 
3. Vi , (Juii.1 ]r KATU, Trichum - M mbei7 
4 . Vice he net l]Iem HAIl, lissar --Member 
5 Vi n(I (.r M'IN VV, Al.ola Member(1 I. 	 ­
6. 	 S(.,nji r :i:i urt t , AlI Iiidia Cuerdi nate.d Project - Member 

,1.4(I; 1 14!ry OnI ] .ih .l'l ds
 

Su-)-P.retL_ .(ader DIr. Ki ran ;ingti, Ass i; tant Director General 
(Acting), Animal Science, ICAR, 
Krishi Bhawal, New Delhi - 110 001 

Dos J q11 

'T'he .In(do-US SubcommIs s i o1 ; Agri culture in its second 
meeti JI.In i ]3984 1 i stoei (:on1\'ers on of biodegradabl e farm and 
anim l wo:tves K" li.vestock leed on its priority list. In 1985 

,(H:v:t 	 on component beI(CAR ),1 ly Lh a sii; o jocL t.1i,, animal waste 
dt's i i ,d. I-o wa, auti(ialetqr th}iat| such it proj(ect would be 

(',Ii ti,.t wi I~ 1t(.~"Al. Idlia Cordinated seilrch Project 
(A ,(') ()Ii Ii zation Agri cu l1tuail1 By-products and i ndutrialn1.n of 
W51."4 Mati sy.i];for Eve lv.ing Economic Livestock Rations". The 
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AICRP has been in existence since 1967. 
 In June 1985, Dr. A.D.

Tillman, retired Oklahoma State University animal nutritionist,
 
came to India to 
help with the projct design. Initial, he
visite0d all of the inst itutes proposed. Then, in consultation
 
with A IMP, the design i proposal was c)mpileted in August, 1985.
 

Thep i ra-t. i of tlie( diw; ign proposa] followed detailed
 
st:udy (A ,vailabl]u 
 wadti , ,11 v.i:;tino pr-ograIS , with the

intent:ion of.tfinding av;wtiillue]; (f re;earch. 
 The 	following

division; of eifort w.. i lt ifited: 

1. ICAR Coordiint inq~ UnIit,
 

II. Toxicolog(icall i ;sun; :,n.Iit ,nimuil foods; obtained from 
biodegrad i n n,! wds:i ; (NI)RI) Karna] 

III. Biodgrdit itm "I wi:;tew; I rom s.1 aught.,er house into 
anilna lei d(: inLtbayd 	 I( 


IV. Biodegradati. on1 
 of waS t- fromtt large animals into animal 
feeds (HA[) lissar 

V. Biodegridat on f wastes from aquatic animal industries 
into anial Ioods (ICA9) Trichur 

VI. Biodegrai I ,n ef 
wasts; I rom poultry into animal 
feeds , (PAU luti ana 

The 	budget })rl(owd.n; f er (in 5 year project): 

1. 	 Tral 101r l ,.;:ervation, study tours , international
 
conferences and we-t:liep.
 

2. 	'Trailli llg ill the, .S. of 14 scienti sts for 6 months oach. 

3. 	 Equipment. in tLh amount of $483,600 USAID and 1, 237,000 
Rs. GoI. 

4. 	 Ten c(nsuti t.iI,; Ior a tot.,l f 40 weeks. 

,_'. 


Af t.or imipl- 11ntf1.n lion of th1. 1 l, t in Jituary 1987, )ris.
Ti llman rid V.'tIzi e mt ai1 * 

ActioR To -at ­

i It 	lio Wr A wookmh to vi.it the:
parti(:iptat i nq ! r;. intllt, ll .:;;i sIil , in p lk il l . i a liallalq(,rient
teal visit t) 1 U.S;. , ,iyla' !(,u "., " d siqn t or a w re::.h ,t.
lTh y ,1!;(, pop I ' i1nII P il" i ' JO pi t WI.,, . ,
"oh'lrui i ' ?P ,n o!in1 IpI .1,*I ii, 1,: t-I l 	(Ilt , 1;, . 

Project (Wo d il" tt.nr, Al (I{I, (NI)I , )"n : 	.r C. L. Aroij , AI):(, ICAt 
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went to the U.S. during the period April 7 -28, 
1987. Their
itinerary included visits to 14 USDA, University, and private
laboratories in which animal nutrition research is being done.
They also met with Drs. Tillman, Fontenot, and Williams (WW) to
discuss their tour findings, training implications, and to
develop equipment specifications. Elements from their report
were included in the work plan of the project design.
 

At the time of the midterm review, no training has been
done, and equipment to be purchased on USAID funds is being
prepared for bid. Nominations are being processed for the first
trainees to the U.S.
 

Dr. Joseph Fontenot has been selected by ICAR as a
continuing consultant for this project.
 

The team visited NDRI and HA 
to discuss the research
progress. 
 NDRI has reserved ample space for a toxicology
laboratory which awaits both a scientist and equipment.
some encouraging preliminary research is underway on 
At HAU,
 

wastes. farm animal
Sources and estimated annual yield of cattle, buffalo,
pig, sheep, goat, chicken and duck wastes have been compiled, and
the chemical composition of cattle and buffalo wastes has been
analyzed. Additionally, microbiological and parasite analysis
has been done on 
the cattle and buffalo wastes. 
 No research has
yet started at CIRB, Hissar.
 

A reporc from Kerala AU (Trip Report 12/1/87) indicates that
the 7 staff posts are filled. 
Five staff members to be trained
have been nominated. 
 No equipment has been received, since
equipment specifications are not complete. 
 The Department of
Microbiology has initiated research on microbial agents which are
capable of converting fish wastes to animal protein. 
 The
Department of Nutrition has started analysis of prawn, frog meal,
and snail wastes. Preliminary results indicate that all three
have high protein content (32-66%), and initial feeding is
underway for use as 
poultry or swine rations.
 

The BVC, Bombay subproject has been held up because state
approval has not yet been granted.
 

At PAU (Ludhiana) the two AICRF scientists have been
transferred to full time on the USAID project. 
 In addition, four
other PAU scientists are collaborating in technology transfer,
evolving economic poultry rations, pure culture technology, and
isolation and culture of pathogenic organisms. Eight of nine
non-professional positions are 
filled. The GOI inputs are being
expended primarily for the positions on the project, and for
recurring contingencies such as 
feed, fodder, supplies, and
equipment purchased in India.
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Major current research components at PAU involve processing

of poultry waste by fermentation and deep stacking, use of pure
cultures for fermentation of poultry waste, and evaluation of
biomass as feed for poultry and swine. 
 There will be difficulty
evaluating the baseline for USAID sponsored research, since
research on poultry litter has been done at PAU since 1982.
 

Resea-chers at PAU pointed out that the equipment list for
 use of $50,600 has been prioritized and also modified from the
original project list. 
 None has been obtained from the USAID

fund, but some has been supplied by ICAR funds.
 

During the first year of operation, 3.7% of the USAID budget
was committed, an-1 13.4% of the sanctioned GOI budget. All of
the USAID budget expenditures were for consultants to 
India.

Most of the GOI expenditures were for salaries. 
 Ten percent of
the GOI research equipment budget of Rs.523,000 was ':xpended.

the projections of expenditure of $854,000 

If
 
(primarily training
and equipment) are met, by April 1989 the sub-project will have


expended 64% of 
its USAID budget.
 

Critique
 

The project design has been exemplary. It was jointly
prepared by the AICRP committee and Dr. Tillman. 
 It has assigned
clearly different research topics, without duplication, to
different institutions, in locations where adequate supplies of

the particular wastes exist.
 

The record does not show the reason 
for the delay from
August, 1985 until December 1986, when ICAR transmitted it to

USAID for approval. It was approved by ICAR in June 1986,

transmitted to 
DEA, and approved by DEA in December 1986.
 

The report of the Management Team is also very detailed. 
 It
is 
one of the best of the subprojects in this regard. 
 The report
lists U.S. institutions at which the specified training of the
subproject can be done, as 
well as recommended length of
training, and U.S. institutional contacts. 
 It also gives
considerable detail on specifications of equipment which were
worked out with the U.S. consultants during the Management Team
 
visit.
 

Dr. Cummings and Barton visited the lead consultant, Dr.
Fontenot, at VPI. 
 His interest and enthusiasm for the Indian
subproject is inspiring. 
He has a keen desire to see it progress
to the point where technology transfer, as well as 
collaborative
 
research can occur. 
 ICAR has made an excellent selection of
 
their lead consultant.
 

There are 11 of 59 positions for the project that have not
yet been filled by GOI. This includes 3 of 13 scientist
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positions. 
At a time that both training and equipment purchase
 
are being accelerated, this 
can have adverse effects on attaining

the project goals. The toxicology laboratory at NDRI will not be
 
able to function without the Toxicologist, who has not yet been
 
appointed or trained.
 

Also of concern is the slowness in getting approval from the
 
state for the participation of BVC, Bombay. There is $116,000 of
 
equipment and four scientist trainees scheduled for this
 
location.
 

A consequence of the delay from 1985 to 1988 in proceeding
 
on equipment purchase is that the equipment which can be
 
purchased within the estimated budget must be cut back. 
 The
 
units have been asked to prioritize.
 

We suagest that:
 

1. If a delay occurs between project design and
 
consideration for implementation, an inflation factor should be
 
applied to the equipment budget, and reconsideration given to
 
equipmer t priorities.
 

2. Unfilled positions should be filled as 
soon as possible
 
or the training schedule will not be met.
 

3. A means should be found to determine whether BVC, Bombay

will participate in the project.
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ANNEX C-7
 

FORESTRY TRAINING
 

FULL TITLE Forestry Education/Faculty Training
 

BUDGET (USAID) $2,700,000
 

BUDGET (ICAR) (Rs.'000) None
 

IMPLEMENTATION DATE April 28, 1986
 

PARTICIPATING INSTITUTIONS
 

State Agricultural Universities of
 

1. Assam (Gauhati)
 
2. Bihar (Ranchi)
 
3. Uttar Pradesh (Kanpur and Pantnagar)
 
4. Haryana (Hissar)
 
5. 4adhya Pradesh (Jabalpur)
 
6. Kerala (Trichur)
 
7. Maharashtra (Dhapoli and Akola)
 
8. Punjab (Ludhiana)
 
9. Jammu and Kashmir (Srinagar)
 

10. Tamil Nadu (Coimbatore)

11. Karnataka (Dharwad)

12. Himachal Pradesh (Solan)
 

LEAD CONSULTANT 
 Dr. Charles Hatch, University of Idaho,
 

Moscow
 

Background
 

The Forestry Training subproject cl d not go through the
 
normal extended design prccess common co most of the other

subprojects. This occurred because of the high priority that the

Indian government placed on this proposal.
 

India has a plan to plan'. 5 inill.on acres of new forests 
each year. In 198', when the Prime Min3.rter placed this 
objective in high priority, a request was made for the state
 
agricultural universities to assist by increasing the output of

students trained in agroforestry at the undergraduate level. The
 
plan that was developed to expedite training of faculty proposes

an additional 200 forestry faculty in the SAUs in a period of 5
 
years. The decision was made to select existing faculty in the

Crop Sciences (Agronomy, Horticulture, Soil Science, Entomology,
Plant Pathology) and send them to Forestry Colleges for one year.
Upon return, they will become members of the Forestry Faculty.

The Indian Forestry colleges could not accommodate training them.
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Therefore, ICAR requested on April 9, 1986 that a two year

subproject on training be approved under the training purpose of
 
ARP, with an original target cf 50 ASU trainoes.
 

Objectives
 

To develop agroforestry in India, GOI decided to develop
forestry curricula and departments in se.lected State Agricultural

Universities following three objectives:
 

1. To provide individual faculty members/officials of State

Agricultural Universities of 
India an introduction to the
 
integration and management of forestry education, research, and
 
technology transfer.
 

2. To develop and strengthen the individuals' academic and

cechnical capabilities to 
facilitate their performance as forest
 
educators and scientists.
 

3. To maintain long term professional development of the
 
individuals.
 

Specific Program
 

In consultation with ICAR, USAID identified US institutions
 
having strong forestry curricula and departments for the training

of over fifty faculty members/officials of State Agricultural

Universities. 
 Detailed training scopes developed jointly by ICAR
 
and USAID both for silviculture and forest genetics are:
 

1. Management and Functioning of Forestry Departments in
 
Agricultural. Universities: Individuals will be assigned to 
a

specific US college/department administrator and will be
 
integrated into the department faculty. 
They will participate in

the deliberations of various administrative and academic
 
committees of the department and will be associated with planning

and administration of forestry academic, research and extension
 
programs within and outside the department and university. 

2. Strenqtheninq Individual Academic and Technical Capabilities:

Individuals will be 
 assigned to the department faculty member for
technical training in silviculture/tree genetics. They will take
selected course work, participate in seminars, assist the
department teaching faculty in course work, laboratory
instruction and field instruction program of undergraduate
students, graduate field tours and ongoing research activities of 
faculty coa leuages. 

3. SLtrnqthenin Longnq Term Professional Development: Active 
participation of individuals under training in a
 
workshop/conference to be organized at the mid-point of training
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period in USA followed by annual meetings in India of the Indian
 
Forestry Faculty in addition to membership in professional
 
societies.
 

Participating Institutions (USA)
 

State Universities of Ohio (Columbus), Utah (Logan),

Michigan (East Lansing), Mississippi (Mississippi), North
 
Carolina (Raleigh) and Oregon (Corvallis)
 

Universities of Minnesota 
(St. Paul.), Florida (Gainsville),

Idaho (Moscow), California (Berkley), Texas 
(College Station),

Auburn (Alabama) and Virginia Polytechnic Institute (Blacksburg)
 

Implementation
 

The overall implementation of the subproject will be

coordinated by the Deputy Director General 
(Education) of ICAR,
 
New Delhi.
 

Sub-ProLject Leader 
Dr. Maharaj Singh, Deputy Director General,
 
(Edu.), ICAR Bhawan, Pusa, New Delhi- 110 012
 

The design proposal was prepared by Dr. Charles Hatch, who
 
was on 
the staff of USAID in 1985-86, and who is a professor of

Forestry at the University of Idaho. 
 He received some assistance
 
from Dr. JoEllen Force, also from the University of Idaho, who
 
was in :ndia on another USAID assignment, as well as from Indian
 
Counterparts.
 

The subproject has specific actions to be done under each

objective. Each trainee is 
to be a member of the forestry

department frculty in the U.S., take least 7 unitsat credit 
course work, conduct some research, attend national forestry
association meetings, and visit field sites. The design also
provides for a midtern meeting in the U.S. for trainees to share
 
expenses and make a critique of progress.
 

The duration of the approved sub-project is two years. 

Actions to Date 

I mmdieditue.-y following approval of the subproject, in April
1986, ICAR requested nominations from the State Agricultural
Universiti.es for the 1986--87 training. These were processed, and
in September, 1986, 18 Indian Faculty members were sent to the 
Uni ted State. 1n the interim, Winrock had contacted the
Natiionail A.s-, atOC .iOJri of Forestry Schools and Colleges, solicited 
from itI. meinK . h i p, and selected and negotiated with 9 collges
to e:ach a-k 2 t aiii nos on contract . A coordinator was 
desig. at.ed frum each co1 lege fa cuity. 
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The 18 Indian trainees were given a two -.eek orientation in
Washington, D.C. before going to their assigned colleges. 
 The

trainees met at Winrock Headquarters in Arkansas in January 1987
for the midterm workshop. All have completed their training and

returned to the Forestry Departments in their respective

universities in India.
 

In the spring of 1987, nominations were again solicited.
 
The first group of 17 trainees in this group went to the U.S. 
on
August 1. 
They spent 3 weels at the University of Florida before

going to their respective colleges. 
 In Florida they received a

short course introducing them to computers, as 
well as an

orientation on 
forestry departments and research methodology in

U.S. universities. In September, 1987 another 13 trainees were
 
sent to the U.S., but because classes were ready to 
start, they

did not have an orientation session. 
All 30 of the 1987-88

trainees met at the University of California, Berkley on March 3­
5, 1988 for the midterm workshop. They will return to their

respective universities next summer. 
 Exhibit C-7-I lists the Indian
trainees, home institution, date of departure, and U.S. training

institution. Table 1 indicates the number of faculty members by

Indian University who will have completed the one year U.S.
 
Forestry Education by August 1988.
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EXHIBIT C-7-I
 

Indian Faculty Forestry Training 1986-88
 

NAME 


P.B. Kale 


O.A.A Pillai 


A.M. Mukewar 


C.S.P. Patil 


H.M. Khajoria 


R. Jambulingam 


S.S. Gill 


A.M. ChanJrasekaria 


K.N. Chavan 


S.T. Khajjidoni 


U.S. Sharma 


K. Sudhakara 


S.K. Malik 


P.K. Mishra 


R.S. Vinaya Rai 


N.K. Vijayakumar 


P. Chandra Deka 


D.K. Khurana 

L.C. 
Babu 


M.N. Borgohain 


H.S. Khara 


R. Subbiah 


S.D. Upadhyny 


INDIAN INSTITUTE 


PKVK, Akola 


Tamil Nadu AU 


PKVK, Akola 


Univ Ag Sci, Dharwad
 

Punjab AU 


Tamil Nadu AU
 

Punjab AU 


Univ Ag Sci, Dharwad
 

KonKan AU 


Univ Ag Sci, Dharwad 


JNKCC, Jabalpur
 

Kerala AU
 

GB Pant AUT 


JNKVV, Jabalpur
 

Tamil Nadu AU 


Kerala AU
 

Assam AU 


Y.S. Parmar UHF 

Kerala AU 

Assam AU 

Punjab AU
 

Tamil Nadu AU
 

JNKVV, Jabalpur
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DEPART/PERIOD US INSTITUTE 

Aug, 1986 Univ. Idaho 

(1 Year) 

Mississippi S.Univ 

N.Carolina S.Univ 

Univ. Florida 

Aug,1987 Mississippi S.Univ 

(1 Year) 

Texas A&M Univ. 

Virginia PI&SU 

Univ California(B) 



R.K. Nayital 


S.S. Sagwal 


R. Kumar 


S.T. Naik 


V.M.N. Srinivasan 


K.S. Bangarwa 


K.S. Bhatia 


R.S. Dhanda 


M P. Diwakar 


M. Saleem 


N.K. Verma 


S.L. Madiwalar 


P.R. Rajput 


R. Ramsingh 


S.K. Singh 


Y.S. Parmar UHT Univ. Idaho 

Sher-e-Kashmir UAT 

Haryana AU Sept. 1987 Auburn Univ. 

Univ Ag Sci, Darwad (1 year) 

Haryana AU 

Univ Ag Sci, Dharwad Michigan S. Univ 

Tamil Nadu AU 

Haryana AU 

C.S.Azad UAT 

Punjab AU 

Konkan AU 

Univ Ag Sci, Dharwad Oregon S. Univ. 

G.B.Pant UAT 

Haryana AU 

Birsa AU 
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EXHIBIT C-7-II
 

FORESTRY TRAINING 1986-88
 

Institution 
 Number Trained
 

1. Assam A.U. (Gauhati) 
 2

2. Birsa A.U. (Bihar) 
 3
 
3. Chandra Shekar Acad U.A.T. (Kangur) 1

4. G.B. Pant U.A.T. (Pantnagar)

5. Haryana A.U. (Hissar) 

4
 
3


6. Madya Pradesh A.U. (Jabalpur) 3

7. Kerala A.U. (Trichur) 
 4

8. Maharashtra A.U. (Akola)

9. Punjab A.U. (Ludhiana) 

4
 
4


10. Maharashtra A.U. (Dhapoli)

11. Kashmir A.U.(Srinagar) 

2
 
4
 

12. Tainil Nadu A.U. (Coimbatore) 
 5
 
13. Karnataka A.U. (Dharwad) 
 5

14. Himachal Pradesh A.U. (Solan) 
 4
 

48
 

Forestry Education Project Design
 

In addition to 
the forestry education described above, the
subproject has been used as 
a funding base for a series of
consultant visits, workshops, and design teams with an objective
of preparing a comprehensive design proposal for a joint Indo-
U.S. project on 
"SAU Forestry Education Develop,;ent:

Collaboration, Strengthening & Excellence".
 

The first consultant Dr. Skck, a Forestry Research
 
Administration Specialist, 
came t- review and discuss goals and
objectives of the SAU Forestry Education program in December

1986. 
 He also addressed issues relating to collaborative
 programs, and developed initial concepts for a design agenda for
 
a more comprehensive project.
 

A forestry workshop of the 18 
1986-87 Trainees at Morrilton,
Arkansas in January 1987, 
was also used as a resource for inputs
from trainees on aspects of the design. 
Three Indian foresters,
(M. Singh/lians/Khosla) 
came to the U.S. to participate in this
workshop, as well as to visit U.S. 
 forestry institutions.

Subjects di ;cussed at the workshop included: 

Recommendations to the project design team
Faculty development needs and opportunities
Development of SAU undergraduate programs in forestry
Research and graduate education development
Cooperation within India 
International cooperation
Linkages with Agroforestry
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Dr. Maharaj Singh also participated in the India design of
the project, after attending the Arkansas workshop.
 

During the period March 2 - April 10, 
1987, a joint US/GOI
design team worked in 
India on a project proposal. These
 
included:
 

John C. Gordon, Dean, Yale University

Maharaj Singh, Deputy Director General (Educ), 
ICAR

Arnett Mace, Jr., 
Director University of Floridc
 
Charles Hatch, Forestry Advisor, USAID
 
Dean Gjerstad, Associate Professor, Auburn University
 

In addition, Robert L. Youngs, Forest Products Specialist,

was 
brought in for advice on upgrading research capacities at
various forestry research centers and institutes.
 

The product of the above design activities has been a report
"Project Design SAU Forestry Education Development:

Collaboration, Strengthening, Excellence." 
 It addresses the
rapid production of faculty, information, and facilities to:
 

1. 
Develop ?5 SAU forestry departments, 17 granting a B.Sc.
forestry or a B.Sc. Agriculture with an elective in forestry, by
the end of 
1995, each capable of graduating 20 students per year.
 

2. By the same time, develop 12 departments granting an
M.Sc. in forestry and six granting a PhD. in forestry to produce
future SAU faculty and ICAR and FRI researchers.
 

The project proposal includes as 
Phase I the training of 51
(now 48) 
Indian SAU faculty in the current subproject. However,
the total project provides for 208 faculty with overseas

experien,:e of' 12-18 months during the period 1988-95. 

The proposed Forestry Education Project cost is $34.8
million U.S., with $20.4 
million proposed for USAID, and $14.4
million for GOI support. The proposal is currently under review
 
in ICAR. 

While the original subproject was approved in April 1986 totrain 50 SAU faculty in two years, the call has gone out for
nominees for the 1988-89 U.S. college training. 

The or.iginal approved budget for the Forestry Trainingsubproject was $2.7 million, of which $1 .0 million was designated
for the iOit ial forestry traininq (Phase I) and $1.7 millionreservWd for Lhu next. phase after more formal planning hasoccurred. However, the budget for the period thru December 1987reflects an expenditure of $2.22 million, leaving a balance of$480,000, unless budgetary adjustment occurs. The estimated
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expenditure for the period through March 1989, if attained, would
 

require $2.82 million.
 

Critique:
 

The Forestry Education and Training subproject has met an
urgent need of the Indian government for accelerated training of
 
current faculty co expand the capacity of 14 State Agricultural

Universities in forestry education. 
 It is commendable that in
1986, USAID gave approval for subproject implementation within

three weeks of receiving the proposal from ICAR. 
 Within four
months, 18 candidates had been nominated by the SAUs, cleared by
ICAR and DEA, and had received from Winrock, the essential

documents and tickets 
for travel to the U.S. Concurrently,

Winrock had identified U.S. institutions, negotiated contracts,

and prepared an orientation workshop. 
The same process occurred
with 30 trainees in the 1987-88 college year. 
 By August 1988, 48
SAU faculty will have returned to their home universities, having

fulfilled the foreign training objectives of the subproject. Dr.

Maharajah Singh, the Indian subproject leader, expressed

satisfaction with the results thus far.
 

Drs. Cummings and Barton met at the University of idaho with
Drs. 
 Charles Hatch and JoEllen Force, both of whom participated

in writing the subproject. 
There also, they talked to Mr. R.K.

Nayital and Mr. Sewa Singh Sagwal, 
both of whom are Forest
Nursery trainees. At Virginia Polytechnic Institute, they met
with International Agriculture Associate Dean, Howard Massey, Jr.

and Dr. R.E. Adams, Head of the Department of Forestry, as 
well
 as Mr. S.V. Rai and N.K. Vijaya Kumar, both of whom are Forest
 
Genetics trainees.
 

The following comments or constructive suggestions come from 
the U.S. university faculties: 

I. Tihe orientation on arrival in the U.S. is very
important. 
More emphasis should be given to preparing the Indian
faculty for the social and economic environment they are 
entering. 

2. The Winrock role has been generally helpful. A problemthe first year of keeping funds for off-campus travel in theWashington office, modified secondwas the year, giving eachins <tu tion the funds for off campus travel of its trainees.
This has cut red tape. Budget modifications, if needed, are 
handled with dispatch. 

3 . n di an faculty perfornmance as faculty members, as
students, and iin research has been good. 

4. The U.S. university faculties would appreciate having
feedback from India on the success or lack of success of the 
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training experience. 
A few Indian faculty have written back. A
 more 
formal report after return might lead to constructive
 
improvement.
 

5. Those who attended the mid-term workshop were
 
enthusiastic about it.
 

From the Indian Faculty Trainees, the following comments or
 
suggestions were made:
 

1. A general satisfaction with the faculty status 
in the
U.S., the courses 
taken, and the research experience.
 

2. Concern about the shortness of the training, so much more
 
to learn and limitations on travel.
 

3. Appreciation for the opportunity to attend the American
 
Association of Forestry meeting.
 

4. The shortness of time between notification and the time
 
to leave India has caused distress. (This has also come out in
 
meetings in India.)
 

5. 
The faculty appreciate the mid-term opportunity to get

together to share experiences and to critique.
 

6. They would like to see more 
India forestry experience
 
among U.S. professors. 

7. It would have been helpful to have been transferred to
 
their own forestry faculty before going.
 

B. They find it hard to visualize collaborative research as 
a consequencoe of this project. 

Recominenda t ons 

1. 
 SAU faculty should be identified for this program at least 6 
months in advance of the U.S. departure. 

2. They shiould 1)e transferred to the Department of Forestry oftheir own university and given an orientation on Indian forestry
before the U.S. training. 

3. Notifi ation of the date of departure and location of U.S.
instittiLi en 'lhould be atgiven least 2 weeks ahead. 

4. It- wli]dU h better to change Lo a July--July year in the U.S.Thi. wolld T, yilit a 2 month )oul o.rientation experience at a
U.S. L1n.iver2..i ty preparatory to the social., economic, and
academic nvironment which they wil. be in for the ensuing year.
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They would be better adjusted when entering classes at their
 
assigned institutions in September.
 

5. All U.S. forestry courses should be taken for credit. 
 This
will establish a stronger attitude of discipline in the academic

work, and will assure more rigorous attention to the short term
 
conversion to forestry.
 

6. Provision might be made for special 
cases where an additional
 
semester would give greater qualification for the SAU forestry

teaching.
 

7. Since very few U.S. 
forestry faculty have much knowledge of

the Indian agroforestry, or social, and economic situations, some

provision should be made for U.S. forestry faculty to come to
 
India for short term forestry consultancies or visiting

professorships. This give orientationwould greater to their

teaching programs on applications of forestry principles in the

Indian environmenr. It could also lead 
 to collaborative
 
research.
 

8. AttentLion must. be given to the longer term consequences of
the intensive short term forestry training. This may be adequate
for college teaching of introductory forestry, but can lead
mediocrity nationwide. Immediate attention must 

to 
be given to 

development of several SAU's with faculties that have strong

agroforestry background for training to 
advanced degrees. This

will give India the capacity to do follow-up training for those
 
who have had the short-term U.S. experience as well as to

develop undergraduate througn graduate programs. It will also
 
enhance research capacity. 

9 . Oppoi.tun tie!2 shiould also be found for All-India workshops

and conferences on agroforestry. These would offer excellent
 
springboards for U.S. forestry 
 faculty involvement. 

The above recommendations go beyond the scope of the current
 
subproject i.jer review. Technically, it is at the point of

reconsideration. A means must 
 be found to continue the high

priority faculty training program, which dictates 
 a need for
real location in the current ARP budget. If a new project is
jointly approved by CAR and IJSAID, it 'will undoubtedly take over
the tra ining funcLions1; now in this subproject. In the interim, 
many of the( ai)o, 0 r-comiendations can be considered for 
incorpo- at i oni n th( pres, ILIt5 ;ubprojoCt. 

Wit tIf"L il. i o la] i p )i] tLy on algrofore;try, o separate
fores try ,duc . i onpro j, rt whi(:1h 1bi. -d,trongr infrastructure 
in fore:n1 ry (io atnII(nt:; ill I i ian un.i vorsitie; , ,ind greater
opport-uni ly 1 io i nL rx ionllal c(, Iaborati on should be a joint
Indo-U.2. pi i r ity. 
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ANNEX C-8
 

PLANT GENETICS RESOURCES
 

FULL TITLE 
 Plant Genetics Resources
 

BUDGET (USAID) $200,000
 

BUDGET (ICAR) 
 (Rs.'000) None
 

IMPLEMENTATION DATE 
 (Informally) September, 1986
 

PARTICIPATING INSTITUTIONS 
 National Bureau of Plant Genetic
 
Resources, New Delhi
 

LEAD CONSULTANTS 
 To be determined
 

Objectives
 

The pre-project will contribute to the strengthening of the
national crop germplasn conservation and management program by

providing support to design a project to accomplish:
 

- expanded and more effective collection of pla .t genetic
 

resources;
 

-
 more effective exchange of plant genetic resources;
 

- improved quarantine facilities for exchange of healthy
 
plant materials;
 

-
 expanded evaluation and characterization of available
 
germplasm;
 

- utilization of cimputer-based programs for data 
processing, storage and retrieval; 

- training programs to improve the competence of staff
 
responsible for crop germolasm, preservation and
 
exchange.
 

Specific Program 

It is proposed that selected U.S. consultants with expertise

and backcground in management and operations of a national

germplasn system will assist in the design of a project to
accomplish the above objectives. The subproject may also support
manaqement Leam travel to the U.S., special training, and 
ass(ociated expense. 
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Participatinq Institutions (USA)
 

ARS, USDA National Plant Germplasm Laboratories (others to
 
be identified)
 

Implementation
 

In September 1986 three U.S. consultants (Skrdla/Roos/Kahn)

came to Inxdia 
for two months for the purpose of preparing a
subproject design. Working jointly with the NBPGP staff, they
prepared a comprehensive proposal. 
After considerable review,

this proposal was considered to be too broad and to need
refinement, since it 
was apparent that the program would be too
large to be a subproject under ARP. A project design would be
 
needed.
 

In May 1987, three more U.S. consultants (Pino/Jones/Mau)

were in 
India for six weeks. They prepared a comprehensive

project proposal titled "Project Paper, India, Plant Genetic
 
Resources (PGR) Project (386-0513) January 1988."
 

In February 1988, two more U.S. consultants came to India.
Dr. Phillip Stanwood reviewed the needs of the NBPGR for
expansion of its cryopreservation (ultra low temperature) storage
as 
a part of the above proposal. His report is entitled

"Cryopreser'vation of Plant Germplasm at the National Bureau of
Plant Genetic Resources, New Delhi, India, Review, Plans and

Recommendations, March 11, 
1988."
 

The other consultant, Dr. Jimmie Mowder, reviewed the
 
present and needed facilities, staffing, and procedures for
establishing a computerized data bank. 
 H.s report is entitled
"Automation Needs for the National Bureau of Plant Genetic

Resources, New Delhi, India. 
 Review, Plans and Recommendations,
 
March 1988."
 

Actions to Date
 

The above three reports are under review by USAID. 
The
 
project would do the following:
 

Priniary urpose 

To assist India's efforts to develop fully the physical,
 
administrative, technical and financial resources of NBPGR so
that it and institu~tions it supports can manage professionally a
national- plant qermplasm system which can fully sustain allaspects o exploration, collection, preservation, and exchange(nationally and internationally, public and private) of plant
germplasm. 
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Anticipated Accomplishments will include:
 

a. A comprehensive inventory of all of the 121 working
 
germplasm collections located throughout India will be completed.
 

b. Considerable progress will have been made in upgrading the
 
quality of these collections.
 

i. At least 100,000 accessions will have been upgraded at
 
non-NBPGR working collection sites, with surplus of these
 
collections sent to the base collection in New Delhi.
 

2. At least 60% 
of the NBPGR's own working collections
 
will have been regenerated/recollected with proper

accessions sent to 
the base collection.
 

3. Plans and programs will be in place to complete the
 
remaining regeneration/collection in both NBPGR and non-

NBPGR sites.
 

c. NBPGR plant exploration and collection work will be properly

functioning based on annually revised five year "rolling" plans.
 

d. A standardized germplasm data base management system will
 
have been established by NBPGR and will be used at Delhi

headquarters and at 
three selected regional NBPGR centers. It
 
will also be used in at least 10 key agricultural research
 
centers and universities.
 

e. The capacity for lonc-term storage of up to 600,000

accessions will have been put in place. 

f. The NBPGR will have become internally capable of managing

germplasm programs in India, with 
 only occasional outside
assistance, particularly in areas of new scientific techniques. 

g. Plant germplasm w1 be much more readily available than it
is today to all scientists working with crop improvement in the
 
public and private sector. 

A corollary purpose is 
to enhance India's regional and
 
alobal capacity in plant genetic resource conservation and use
 
by: 

1. Establishing ani international training program in 
exploration, collection, and conservation of plant germplasm;
 

2. Providing an effective plant quarantine program; 

3. Playing i irole in development of regional and global 
genetic re:-;ources workshops and conferences; 
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4. Building linkages, research collaboration and germplasm
 
exchanges;
 

5. Having the capacity to foster and support international
 
research collaboration.
 

The proposed budget of the project will be 31.7 million US$,

of which USAID would supply $13.0 million, and GOI would supply

$18.7 million, over a period of 5 years. 
USAID components would
 
be for equipment, training, construction, short-term technical

assistance, collaborative research, joint exploration progreims,

monitoring and evaluation, and project implementation and
 
management support.
 

Critique
 

Plant Germplasm Conservation has been on the Indo-US
 
Subcom rission on Agriculture priority list since its second

session. Collaboration between the two countries has a long

history through the PL 480 and rupee fund projects so the working

relationships between the USDA and ICAR have already been
 
functioning at a modest level.
 

The NBPGR has already made significant steps towards
 
upgrading its national center in New Delhi. 
 In that location can
 
be found a nucleus of staff and equipment, and a good

organization for management of 
the diverse aspects of germplasm
 
conservation.
 

The NBPGR has five divisions: 

1. 	 Plant Exploration and collection with nine base centers
 
2. 	 Germplasm Evaluation with six regional stations and 
an
 

experimental farm 
3. 	 Germplasm Conservation with modest short and long term
 

storage
 
4. 	 Germplasm Exchange 
5. 	 Plant Quarantine with
 

three stations.
 

In addition, at New Delhi it has established a Tissue 
Culture Repository for clonal propagation and storage. There is 
a small component of computerized data base management at the 
central h(adquarters only. 

In recent years the U.S. has made great advances in storage
technology, germplasm conservation procedures, data bank 
management, crop assignment, germplasm enhancement, and in
cryopreservation, all of which lend themselves directto 
technology transfer. 
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The ARP project has provided a mechanism for bringing the
 
two groups together for planning an Indian resource that will not
 
only serve its own needs, but which will be a model program

regionally and globally. The importance of India's germplasrc
 
resources as centers of origin of some of the world's major crops

will thus be preserved. It is commendable that the U.S.
 
consultants which have come to assist in the design are among the
 
most knowledgeable in the world in their areas of expertise.

They have been actively involved in the development of the U.S.
 
National Plant Germplasm system during the past twenty years.
 

The Plant Genetic Resources preproject has made a valuable
 
contribution in the design proposals prepared within the past two
 
years.
 

An early decision should be made on the implementation of a
 
project to improve India's germplasm resources program.
 
Consideration might be given to utilizing the subproject for
 
training while the larger proposal is pending.
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ANNEX C-9
 

AGROFORESTRY
 

FULL TITLE Agroforestry Research
 

BUDGET (USAID) (Proposed) $1,869,000
 

BUDGET (ICAR) (Proposed) None
 

IMPLEMENTATION DATE Pending
 

PARTICIPATING INSTITUTIONS 
 To be Selected
 

LEAD CONSULTANTS 
 To be Determined
 

0 bjecti wy!s 

The sub-project focuses on supplementing and strengthening
 
agroforestry research in 
India in order to improve agro­
eco-system and forest wealth of the country in addition to
 
increased income opportunities for farmers particularly those

with small holdings on rainfod and marginal lands. 

In order to strengthen agroforestry research ICAR has
 
launched an All India Coordinated Research Project on 
Agroforestry (AICRPA). 
 India's recognition and implementation of
 
agroforestry research and development, and US strength in tree

genetics, propagation, physiology and ecosystem analysis are 
particu.arly complementary and could lead to fullya 

col]aborat Ivo pa rtnershij). In view of this the basic objective

of tell, subIrooject i.s t.o supplement and strengthen the AICRPA
 
ictivit.ies of ICAR.
 

SIf~ll-f i c Program 

T' uhpc|rc t builds on the three-tier design (national,
regional and local centers) of AICRPA and focuses primarily on 
area, (g ernlp].asin, ecosystems, post graduate education, and 
research) wllhere 1ldo-LI.S. collaboration would be particularly

e;efu] on (. long tetr ha Is. Major prog ram components are: 

1. 1ncir- i;inig the nuimil)er of scienti.;ts qualified for 
a g rofolrest ry r(! rch thlrouglh short - term training, continuing
e!ducat ion, ized trarin.ing and initiation of posc graduate
(M.!. inid I'l. 1. ) 1o-grams! in agrofo!,stry at selected universities. 

2. ('riml .iuc; aii pluant .i v, iigrofo-estry format and model for 
data accounit. rg, g(ene!rat.ion of hypotheses and prediction of 
system behavior. 
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3. Initiating ecosystem-level studies of agroforestry systems
 
at two AICRPA Regional Centers.
 

4. Initiating an agroforestry germplasm collection, screening

and propagation program at all AICRPA Regional Centers.
 

5. Involving local centers and a social science team in

analyses of 
the needs and behavior of agroforestry clients
 
(farmers and policy makers), in developing technologies for

making results of agroforestry research available and
intelligible to scientists, and in developing methodologies for

evaluating agroforestry systems which incorporate economic,

social and environmental factors into the analysis.
 

6. 	 Creating an analytical laboratory at the National Center

with capability to undertake sophisticated analysis of ecosystem

components (plant, soil, 
water, and microbes).
 

7. 	 Creating a computer-based expert system at 
the National
 
Center that links individuals and institutions needing

information about agroforestry systems and their components with
 
the subproject data bas 
 and scientisLs.
 

Part i_<pattnyg in. L Vi orist_ Lu (USA) 

Univtrs ities of Minnesota (St. 	Paul), Florida (Gainsville),

Washi 	ngton (Seattle), Yale (New Haven), (Berkley),
California 

Mi s souri (Columbia), Georgia (Athens), Idaho 
(Moscow); State
 
univers ities of Nortn Carolina (Raleigh) Michigan (East Lansing)

and Virginia Polytechnic in;titute (Blacksburg).
 

5uborot v a d .i= In oL U]~~ .( ,! na) 


()v..rolI in(MIt, iM Anf the m;ubproject is coordinated by
el )ii tor I ,the ) ty crg (enera ICAR i n-charge of the agroforestry 

program. A ,) O rd Jna t i on commijt to of following members will
 
monitor and evol]taw INt, project: 

1. 	 -oi - (G*neral,DIpit y I)i r' t,	 Incharge of Agroforestry Research, 
ICAP 	 - Chai rmian 

2. 	 Deputy I i ( ",1 (;vnerat (Edu.), ICAR - Member 

3. 	 Director Nat,ir ]a Hesearch Center Member-


4. 	 Three 1) i,''(t HI. of ICAR institutes having programs in 
Agrofores try - M'm1vIn; 

5. 	 Two Iir c:torn "I k. ,arch of SAils having programs in
 
Agrofores try - Mmbors 
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6. 	 Two Heads of Departments of Agroforestry at SAUs having
 

programs in Agroforestry - Member
 

7. 	 Joint Advisor (Agriculture), Planning Commission - Member
 

8. 	 Asst. Director General (Agroforestry), ICAR - Member
 
Secretary
 

Subproject Leader 	 To be determined
 

Actions To Date
 

The subproject proposal was originally suggested by ICAR in
 
June 1985. Two U.S. consultants (Dr. Gordon and Promitz) came to
 
India in "June-July 1986. They prepared a design proposal for
 
USAID in August 1986.
 

The budget components are: 

T ra ininQ 
8 Indian Trainers to U.S. (total 60 months) $144,000 
12 Indian Scientists to U.S.(18 months each) 400,000 
Institutional Support 200,000
 

Subtotal 744,000
 

Collaborative Research
 
4 U.S. Scientists/year for 4 years for 3 months 120,000

8 Indian scientists/yr for 4 years for 3 months 2401000
 

Subtotal 	 360,000
 

Equipment (National and 6 Regional Centers) 	 670,000
 

Workshops; in India 40,000
Other U.S. Scientists 35,000
 
Misce. IIaneous 
 20,000
 

Subtotal 95,000
 

Total 	 1,869,000
 

USAID transmitted the proposal to ICAR in August 1986. TAG 
approved it: in December, and PAMC in June 1987. DEA cleared it 
in Decembf.r 1987. It now awaits USA ID decision on PIL. 

'Thi.; 	pro jvct has been too long in the dcecji sio process. If 
,i)pr(p)-V(d now, it'. will not have the f iye ye:ar -;pan i-n LOP of ARP. 
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ANNEX C-10
 

AGRO-METEOROLOGY
 

FULL TITLE 	 Strengthening Agro-Meteorological
 
Research To Enhance Crop Production
 

BUDGET (USAID) 	 (Proposed) $1,610,000
 

BUDGET (ICAR) 	 (Proposed) $538,460 (Rupee
 
Equivalent)
 

IMPLEMENTATION DATE 	 Pending
 

PARTICIPATING INSTITUTIONS
 

State Agricultural Universities of
 

1. Uttar Pradesh (Pantnagar and Varanasi)

2. Andhra Pradesh (Hyderabad)
 
3. West Bengal (Mohanpur)
 
4. Bihar (Ranchi)
 
5. Gujarat (Anand)
 
6. Haryana (Hissar)

7. Madhya Pradesh (Jabalpur)
 
8. Maharashtra (Rahuri)
 
9. Punjab (Ludhiana)
 

10. Tamil Nadu (Coimbatore)
 
11. Karnataka (Bangalore)
 

LEAD CONSULTANTS 
 To be determined
 

Obijecti yes 

Development of "response farming" in India based on 
rainfall
 
forecasting for localized areas 
through analysis of historical 
weather r(cords and farm level recommendations considering crop
preferenc(es, ,;ojA,,; and the -ocio-economic character of the region 
o0l Season by ,;oilson basis. 

In a(Id t.iol to providing training and equipment to 
s trenlgtll the research capability of ICAR agro-meteorological
res(areli con ers , the! subproject will help create at the 
coordinat-ing ](:i1, a contra-] data facility for compiling and 

ina]yzi ItoroIogicallg ( I data. This is also ai.med towards 
genrat-ilig tg1h trI dI o( 	 andgJI-tmlld Yeth alta ;pectral radioactive 
charailcteri t. If; : as; byIiel] ( (rop:; influenced growth,
lPvr' Ioiu, nt, jii;iosLur s ros, droughts, biological stress etc. to

devel. op a viiah]( program on remote(.sensing applications. 
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Specific Program
 

The subproject aims at strengthening the cooperating centers
 
of All India Coordinated Research Project on Agrometeorology with
 
regard to equipment and training of project rrsonnel besides
 
conducting agromeLeorology research and dissemination of
 
information. Essential components of the research program are:
 

I. Research on improved forecasting specifically to meet the
 
requirements of farming community, both rainfed and irrigated.

It will involve analog modelling of historical weather data,

collaboration with other agencies engaged in related weather
 
forecasting research/operation and establishment of computerized

data bank and analytical capability at each research center.
 

2. Simulation modeling of crop/so.il/weather/water/supply/
 
management interactions. 

3. Development of 'Response FaLming Package' by combining

findings trom fIorecasting and simulation mudelling studies.
 

4. Create working linkages with All India Coordinated Research

Proejcts engaged in carrying out on-farm trials/demonstrations
 
and develop an operational research effort to bring research
 
findings to farm level. 

13udqet 

The Components are: 

1. Training USAID
 
Four person study tour of six week
 
Si.xteen scientists from fifteen institutions
 
to be trained in U.S. for six months each $ 408,000 

2 . !Egu ll IILU1 
For 15 Vl)cation!; (including a central computer) $ 902,000 

3. Con.';u1 ii rv ice: $ 300,000 

Total $1,610,000
 

Part Jc-.ijni I.; Viii ( USA)t_ Lion s 

Un v .; ties.; o(f Nebraska (Lincoln), California (Berkeley),
Wisconsin (aMadisn aid Connecticut Agri. Exp. Station (New 
Haven). 

State Unliversities of Michigan (Lansing), Kansas 
(Manhattan), Arizona (Tuscon) and Washington (Pullman). 
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Subproject Coordination
 

The overall implementation of the subproject is coordinated
 
by the Deputy Director General 
(SAE) of ICAR. A coordination

committee to continuouslY monitor and evaluate the project is as
 
follows:
 

.1 	 Deputy Director General 
(SAE), ICAR - Chairman
 

2. 	 Asst. Director General. (Agronomy), ICAR - Member 

3. 	 Director, Central Research Institute for Dryland

Agri cuI ture, Hyderabad - Mem-er
 

4. 	 Dr. A. Yrishnan, ICAR National Fellow in Agrometeorology -

Member
 

5. 	 Mr. A.S.N. Sastry, Senior Scientist (Ag. Meteorology), IARI,
 
New Delhi - Member
 

6. 	 Mr. h.V. Ramana Rao, Project Coordinator (Ag. Meteorology),

ICAR - Member Secretary
 

Subproject Leader Mr. B.V. Ramana Rao, Project
 
Coordinator, Indian Council of
 
Agricultural Research, Krishi Bhawan,
 
New Delhi - 110 001
 

Subproect Consultant 	 To be determined 

Present SLat:us 

'I!h, w~t-,wo consultants, Dr. Ian Stewart and Dr. Fabian

uIK<yI , wI>, ,::tmie to India in January 1986 (on other funds) to
 

S~ix subrpro ject design. The proposal has been approved
by ) I'A :nti ,cw i L; USAID issuance of an PIL. 

'IIl , 	t( i .- ,sone that, o lier: 16 institutions the
;;)pit in i ty f r :;igqn~i icatit trai ning and equipment from USAID, as 

w(2 1 an. ,ic( !n;-: t.) ccnnu]itinq ne2rv.ices. if it is to be

ipp i nlttit,,di wit.' in the ci (Fi-rent AV]', 1.h decision must be made
 

ll '>:Jpurt'Li ill ";Itbject-.''1* t'illll ,; c :a' thi :; ]tow(velI, the 
i-tlV(:;vr t ) cI!;ttw , :; inti cc! ti i i ,lllt ':ltlt ir !q(uillII ilt' Ill.ght h:.,ve 

i1(1 '11ti1iI (,if-p t -(vi t(I) 1 ) (m t lhati 	 ,!1i(14ql )h! 1 ,W sur. t he 
contrat~ I vul):ccplt 'C (cu i ./ili t il:;o' alr(. Vilid , 2) tevaluate the
tpropunio';{] i ',( . il i n and 	 ring ,ciiatl 	 i(u eC aid 3) assess the 
potenltiia l Ic ,)rI ]iil vel litpact. 
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ANNEX C-i1
 

INTEGRATED NUTRIENT MANAGEMENT
 

FULL TITLE Integrated Nutrient Management (INGAM)
 

BUDGET (USAID) (Proposed) $2,499,850
 

BUDGET (ICAR) 
 Not specified
 

IMPLEMENTATION DATE 
 Pending
 

PARTICIPATING INSTITUTIONS 
 Not Selected
 

LEAD CONSULTANTS To be determined 

Objectives 

To develop the most efficient fertilization - cropping
systems, technologies to maximize economic productivity per unit 
area of available land for improved efficiency of nutrient use in 
multiple cropping systems. 

Actions To Date 

Two con:;ultants, Drs. Hanson, Baird and John Malcolm, came 
to India March 10, 1987 foron 

lulbprojpct. 
In June 1987 

The subproject 
it was sent to 

month to assist in design ofa the 
proposal was produced in April 1987. 
ICAR No commencs have been received 

from ICAR. 

C: lJ11_t u_!o 

'his draft will need much rede3 ign before a subproject can 
be developed. There are 1o real objectives and only a 
generalized work plan. An ICAR work plan is required. 

The propored biidet includes:
tE'quiJ+pmontt 495,000 
Tra i ing i ,510, 250 

1C 2, 4 9 _1600 
Th ( , 11 .i; 0 wheore the oqui.pment would beinicLi of 

located, what li ,iinin i:- reqnire!d by i nstituti on, or how tile 
consul tant. I,'h. derived.n,,# 

It i: , ',t that I!i ; iopo.,;al will not be in condition 
to be coc; ider,.d a:; a :,ubproject:. in the near future. 
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ANNEX C-12
 

ON-FARM WATER MANAGEMENT
 

FULL TITLE 
 On-Farm Water Management (OFWM)
 

BUDGET (USAID) (Proposed) $3,903,000
 

BUDGET (ICAR) (Proposed) $1,G88,000 (Rupee
 
Equivalent
 

IMPLEM prINTATI (ON DATE 

PARTI(IPATI NG INSTITUTIONS Not Selected 

LEAD CONJSUTi'ANTS To be determined 

Ob c L vr;s 

1. to improve efficiency of on-farm wate:r management;
2. to St-rengthen basic research for evolving efficient 

methods /tochiiquois of on-farm water management;
3. to Valui~ t no(>UO andi()--(.oO0n1mic (envir)m( nta . aspects of water 

managemen t; 
4. to d 'iissomint.Oi thl, knowl] dy(hJ qaJ nud in research. 

fludciet Sunt__
ui ry 

USAID
$ 
Subpro ject to US Based Project Entity 1,322,000 
Scient.i st Exchange Program 

Indi an Scifent. stl to U.S. 1,344,000 
U. S. c ent. it t) i a 1, .370I00d 

Total U.S. 9 00_ 

(;0o 

Organization of Symposia 
 300,000

Equipment 

Total GOI L 6f-3IfLQT() 

Act. i or To IDato 

III May 198 a draft proposal for an OFWM Subproject. wn rent 
from ICAR t.o UJAID. In Juno 19186 a Sc(o)po of Work was t.ran!;mitted
Il)y ,';AI ) t.o ICAR. A des Ini t.i ti :ol,,p,;ed of [)-.; K. 1Job(o, J.
1fu:;s, ,ll(t I.M. Reddy Came to India f(]r t.he p ir I(1 ,Inuary 15 to 
Mdi'c I), 19H07. 'They a]: o " ttowth"I IV'' AICRIP Watr Mauiat'lIr hit 
, rCk h 1
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In March 1987 a draft design subproject was sent to ICAR and 
USAID. Subsequently a joint proposed subproject was issued by 
ICAR and USAID in July 1987. 

This joint proposal is Still1waiting action in USAID. It
 
has not moved tLhrough the ruquir :d ICAR approvals.
 

Cr i t i qguei 

'This sulTiru jr*tL p rop)o al has two. , :ietnL , that are
 
recommlended thiat at no ini .. The
or" I ot uth *r i)juctl3. first 
i.s. the recommellndation1 that $1 , 22,00)(O is buiqott;d for a contract 
with:a U.S. ba;ed p l,I' anti ty t.Lha: ','o d p-ovi (0 n: todU.S. 
!l(i or -t...rin : i '1f.L i i " I :;.nn , ,sol , "I IU t,pnen L a ndl 

f a i I I L "S t IM! T,) 11 '(j 1 ItI( -t ry qt, " I 1 :io d t),' t. - 11 1 0gi s L i C.S 

unive'(rs;ity to univers,:ity <):( tm 

(rillt.s h )(; (t. up oi 111 rojo:t il'; .)r i levant z :'!aruh by
IWAI scien11tis;t:s. This2 miiglht a l so lundt specialis ed training not 
ava Iiabl inl Inia,~i (WF funt?"Mi. t 411 tl1y t.ours. 

iS; thte, some: 00 is cu-ranit-lyi done( l~y Wni~:"wh:] Internadt ional in the 

MSS. it can,,i ar ue thatr' : w.ei '.-.i 1.t q" l nd,, 'a ',ity or
 
.iti:;orium mighlt iakl e t i. H.V. sni niu I ,r 
 sv v"i I , ]. t h n ia
 
private coln ny , :13 tip,! ty k ' a,.i:
univ, wIi =',V,a i l'X 

Cf'l' 1 w0 ( if. I t ( tail l . Wtiija.s th Is s, : V ,id i('h '+NSdwa] 

this I p i d thl I , * ,'o i;11 l i i ,d ', 1K. ;Iv o' 

! ) l i t (( i I f ,ci uiizip't . ran1.s hwo i :; , ti,i(Ji1(. , iP', i ' ( Ihionret, . rai : 

kind t s *itdlioijit4 i -.I til it. ,li 'a A un itin:a t' 11, ;ij)(ll l
Ii'' t u ­

adn v (i L t y1 5 tra f, m3(aEi r 1n v.I,ly ) for (1tiv1'I r I vi I)r(f,W la1rr 

;r e ntir o had 441 .Uritl w;illrrijiet. i 1.1nuoliwq or e 41(4'htw T) ox 
I * K I'Z 1 1-:a L taW0U'n i r V i t i (0 11 -I i1:Sh ot.i( 1 ,I)4 tilI III Ik0,O(I 


1'14i ic),41 pirldI of'1 i,)( 1i)lW ,l mqair ( ti, SI ( 11r W Ol ti-ew* . lnl'1"51w'i )aheys: andi~ betwr.on K v:;. tut io)llK. It. !shcrtld be, riqiliz(:d, 
u , in t hei Ko o in ,a I t iu hlion "Iquiiv. admini!ntrath,,--,.v,.-i, that1 s;uch aI";apro'gram wi 11 r, (3rii(1(1 (11n~p i(,m,of timo(ura1 

andtt el fort. It"l 1)(wrI rollViiw, nnnol(,n;lwment ofJ proqrf)'(ns, n1u1( n 

A major: pink lom in i~nakinqg a, orlxnl;J;w oi.)t) .ho ()FW"Id, 

pI,,,i, l Nis b,.,n c' iui,;,'d by the dl ayu thus Lir. 'I'far,T e "urojuct 
w,15 Ipr(olnid by ICAR in May 1985, but a denign team d id not moot 
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until January 1987. The original proposal was drafted in
 
February 1987, jointly modified by ICAR and USAID by July 1987,

but still is awaiting action. The term left in the current ARP
 
is only four years. Subproject implementation must be for a
 
shorter term unless a strategy decision is made to have a new ARP
 
after 1992.
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ANNEX C-13
 

FARM EQUIPMENT MANUFACTURING
 

FULL 	TITLJE 
 Farm 	Equipment Manufacturing
 

Technology Centers (FEMTC)
 

BUDGET (USAID) 	 (Proposed) $553,100
 

BUDGET (ICAR) 
 Not 	specified
 

IMPLEMENTATION DATE 
 Pending
 

PARTICIPATING
 
INSTITUTIONS: 
 1. 	CentraL Institute of Agricultural
 

Engineering, Bhopal

2. 	Punjab Agricultural University, Ludhiana
 
3. 	Tamil Nadu Agricultural University,
 

Coimbatore
 

LEAD 	CONSULTANTS 
 To be determined
 

Objectives
 

1. 	 Develop a stronger linkage between research activities,

manufacturing and crop production to reflect the farmers'
 
needs in the machines manufactured.
 

2. 
 Improve the process of developing appropriate farm equipment

by focussing attention on the most important items and the

critical design features and management aspects.
 

3. 	 Transfer improved manufacturing technology to manufacturers
 
through better manufacturing processes and practices.
 

4. 	 Improve the ability of manufacturers to select and obtain

appropriate high quality materials and component parts.
 

5. 
 Improve the quality of manufacturing and adoption of
 
appropriate standards.
 

6. 	 Improve -he distribution system of new machines and

replacemeot parts through better communication and

cooperation between manufacturers and concerned state and

central. governmental agencies. 

7. 	 Improve the productivity and on farm maangement of

appropriate machines. 
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Specific Program
 

Establishment of three Farm Equipment Manufacturing

Technology Centers with appropriate attention to objectives on
 
manufacturing technology, prototype development, adaptation to
 
mass manufacture, farm testing, technology transfer to
 
manufacturers, and assistance in the form of workshops,

demonstrations, and public information media.
 

Coordination Committee
 

Appropriate representation from ICAR administration, Center
 
Directors, Project Coordinators, engineers, farmers and
 
manufacturing industry.
 

Collaboration
 

Numerous national and international institutions,
 
organizations, and centers.
 

Actions To Date
 

A design team from the U.S. composed of Drs. Herrington and
 
Ghran, with Dr. David Mears, USAID/Delhi and a counterpart Indian
 
team prepared the proposal in April 1987. The subproject

proposal with budget details was completed in August 1987. Since
 
that time it has been under review by USAID.
 

Critique
 

This proposal is exceptionally well designed in all aspects.

The composition of the proposed coordinating committee includes
 
administrators, scientists, as 
well as farm and manufacturer
 
representatives. 
The work plan is well detailed. Collaborators,

both internal as well as external, are identified. The effort is
 
concentrated at three geographical centers.
 

The proposed budget places the largest component with GOI
 
for facilities, staffing, and incountry equipment. 
 The USAID
 
component of: 
$563,100 would be used for U.S. consultants,
 
equipment-, nine training scholarships, study tours, and 
workshops
 

This subproject should be moved to decision as soon as 
possible, since only four years remain in the ARP commitment.
 
Tile USAID investment would be relatively small, and offers 
promise for a beneficial return in a subproject designed to 
stimulate small business. 
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ANNEX C-14 

TISSUE CULTURE 

FULL TITLE Tissue Culture 

IMPLEMENTATION DATE. The most recent MSS Quarterly 
Report indicates "in preparation" 
for this proposed sub-project 
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Establishment 


Choice of topics 


Thrust 

Choice of Investigator/ 


Institutions 


Peer Review Procedures (1) 
During Project Selection 

Activities Supported 

ANNEX D 

Comparison of Major Features of ARP. FERRO.and STI
 
(prepared by Ms. Kerri-Ann Jones)
 

ARP 
 FERRO 


1980 design process of project 1960 - Established for 

started in response to subcommission use of PL 480 Funds 


Identified by Indo-US ag. 
 Identified by Indo-US Ag 

Sub-commission 
 Sub-commission 

(mutual interest) 
 (mutual interest) 


Getieration of basis for 
 Generation of basis for developmental 

developmental technology 
 technology 


Identified during project 
 Proposals submitted from any research 

develorment process 
 institute (public or private) 


(Indian side-limited to ICAR 
 U.S. collaborator identified by USDA
 
institutions and State Agricultural
 

Institutions)
 

N/A (?) Reviewed at CAR 

Reviewed at USDA (does a non-

participating scientist review?) 

Equipment. training, consultancy, Research in India 
technical assistance 
 Visits by US collaborating scientists 


to India
 

Translation ot scientific documents
 

Workshops
 

STI (Agriculture Section)
 

1980 - Established based on 

Gandhi-Reagan Visit: 
Senior Scientific
 

Panels established in both countries;
 

Program renewed thru 1990
 

Identified by Senior Scientific
 

Panels (SSP)
 

(Mutual interest)
 

Basic or fundamental research on
 

frontiers of science
 

Identified by SSP on both sides
 

(expanded with difficulty)
 

Reviewed by ICAR technical meeting 
convened by SSP; reviewed by AID/W 

Research activities in India and US 

Travel of participating scientists 



ANNEX D - Page Two 

Comparison of Major Features of APP, FERRO.and ST,
 

(prevared by Ms. Kerr i-,Ann Jones)
 

ARPP 
 FERRO 
 STI (Agriculture Section)
 

Review Process AID mid-project evaluation process 
 Visits by USDA collaborators 
 Annual SSP review;
Ruring Project Workshops; NWM Moanage-ent Review 
 FERRO office does administrative review 
Workshops annually; NAS is oversight agent 

Funding Levels $ 1-2 million/sL'bcroject Only Rs. available 
 U.S. Scientists - range $17.000-$75,000/
 

Range of grants ­ grant/year - Total 1987-S500,000 
Rs. 650,O00--11.jOO,000 
 Indian side - Total-$2 million 

Source of Funding USAID and GOI USDA's Congressional 
 Costs in US - USAID 
allocation of excess 
 -osts in India - Indian Denartment of 
currency (2) 
 Science and Technology
 

Duration 
 3-5 years (dependent on sub-project) 3-5 years 
 Ongoing
 

(1) Peer revi.w is used In several forum in the Mission. The definition of 
peer review used here is the objective review by a non-participating

inaividual(s) with technical expertise. 
 This is not the review of 
the topic but the actual research to be conducted.
 

(2) As of this year FER.RO funds will be allxated from the U.S.-Indla Fund (USIF)
 



ANNEX E
 

EVALUATION TEAM MEMBERS
 

Chemonics provided R. W. 
Cummings, D. W. Barton, W. K.

Gamble and A. 
L. Brown under an IQC Delivery Order. D. R.

Bhumbla and D. P. 
Singh were provided by USAID/India under
 
personal 
service contracts, but participated in all aspects of

the evaluation as full members of the team.
 

Ralph W. Cunnings (Team Leader) 
B.Sc., Ph.D.
 

Dr. Cummings' outstanding international career includes the

highest technical and managerial positions in agricultural

universities, foundations, and research 
centers in the U.S.,

Latin America and Asia. 
 For ten years, he served the
 
international agricultural 
research centers as: 
 Acting Director
 
General, international Irrigation Management Institute (IIMI)

(1983-1984); Chairman, Technical Advisory Committee, Consultative
 
Group for International Agricultural Research 
(CGIAR/TAC) (1972­
1977); Founding Director General, 
International Crops Research
 
Institute for the Semi-Arid Tropics 
(ICRISAT) (1972-1977);

Director General, International Rice Research Institute 
(IRRI)
 
(1972).
 

For the Rockefeller Foundation, Dr. Cummings was 
Field
 
Director and Principal Representative in India (1957-1966), then

Associate D)ircctor for Agricultural Sciences (1964-1968). 
 He

also served the Ford Foundation as 
Program Advisor in Agriculture

for As.ja aiwd the Pacific (1971-1972).
 

Ii!; acndemic car-ee includ(id oarly work at Ohio, Cornell,

aljd North Caiol inn State niversitie,;. At NCSU (1942-1956), 
he

became s ice.;.ssivoy profeos.sor, department head, assistant
 
director, as.,ociate director, and director 
 of the N.C.
 
Agricultural Stxper/mentStation; !;erved as Chief of the N. C.

Agricu turn] He;sea rcl i ;;ion t-o 
Ieru; and later (1971-1973) as
 
Adjunct. Prof es.,;oi.-


Cuimiing,; s 
governing 

Dr . seTtJsoutee .t and me.mber of the 
hoards of i:nn " ].h c('pt-(ers",, foundation2; and
 

insti tut.e;s Ii: lsIlone r inc 
ude four lionorn ry docterate s, twe
 
rem. till a.
m .nd...i.t.i ";, a; well s'ervice! awards, memoriallecture.;, and ill !;nn lowhiri d 
scoc iet.i ?,;. Several of theseawards,; are f rem. i.diin.en, incuinud in adoption of the 

name :mrns eqsi nh:; tory Ior the1 CWren] IHe.e!larch
timel ]edn n,'lA{nr Iatoratory ofI rin] Li Hesc:,;](} ;i itite.. 

ThrouqIlho)t. 
ii en ,rr I)r. Cummi nq.; has served as; chairman or member of -tudy teaims, re:v.0w panels, boards, commissions, and 
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councils (some for as long as 
four years) involved in
agricultural education, research and development. 
He is widely

sought as a 
consultant for The World Bank, foundations, private
firms, 
foreign governments, AID and the International Agricultural
Research Centers community. 

Donald W. Bc rton
 
B.Sc. , Ph.D.
 

Dr. Barton joined Cornell University in 1951 as associate
professor in horticulture. When he retired in 1983 he had been
professor, department head, Director of 
the State Agricultural
Experiment Station, and, for fifteen years, Associate Director of
Research. In these years, he also served on executive and

planning and research committees (some for 
as long as eight
years) of the National Association of State Universities and LandGrant Colleges, the Northeast Experiment Station Director's
Association, the U.S. Department of Agriculture/State
Agricultural Experiment Stations, New York State, and Cornell
 
Uni vers ity.
 

In t:thi iterna t ional f ie ld, Dr. Barton served theinternational Pice Research InstitLute (IRRI) visitingas Director
 
of Research Admi ni stration. 
 ie has been a member of consulting

teams and study groups reviewing research, extension and
education pr"ograms in Ghana, Afghanistan, Nigeria, Bangladesh,

Indonesia, China, and the Philippines. Dr. Barton is a Fellow of
the American Society of Iorticultural Science. has
He published
 
more than forty articles.
 

S. R. hunib] a
B,.Sc . , .* v . , t} .I). 

.i iml, a' s distin guished career includes many seniortL(chni,1,l d aiagerial assignments,i ia as educator, investigator and
adMin i t ra-o': Exencut ive Director, Society for PromotionWas t.,adrid-,. I, pm, nt (1982-1984); 

of 
Project Director, Lab to Land


Pr o{ r, mm, I(AR (1980-1981); 
 Agricultural Commissioner, GOI

(197- I9 13); )epu ty IDire;c tor General for Soil, Agronomy and
Ag :i (T tEnI igin""rinu Si g-, ]CAR (1974-1978); Director, CentralSoil Sa;Iinity Msa;earch Institute, ]CAR (]969.-1974); Dean, Collegeof Agricmture,, Punjab Agricultura] Iniversity (1966-1969); and
Hleadt, IIjia rtmi,wt of Soi Is, Punjab Aqri cultural University (2964­
1966).
 

I)i . ,hurib a imneivty a niumber of awards and honors for
oU; LurMidiy work resa rch an], in ,ducation. Ie has been member
and /o] (r la I ,i ''1 t iift'e rniat I (.Oil iI tte: and task forces,
and v d!,: m,:mb(,i arid/or leader "I ni ne int ernational GOI
commi IIS! ha :;1,io, . h ,en an irternatii.onal consul tant for WB andUN/FAO. In. BInrirmib Ia ha; authored more than 150 publications. 
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Albert L. (Scaff) Brown
 
B.Sc., M.Sc.
 

Mr. Brown has thirty years of experience in managing

agricultural development, including 19 years with AID in major

policy making and management positions, and 13 years as 
senior
 
manager in three private consulting firms. Major areas of
 
programmatic expertise are agricultural policy, rural

development, development planning. evaluation methodology and
 
interdisciplinary program management.
 

Mr. Brown's consulting experience was 
acquired as Deputy

Director of Chemonics international Consulting Division 
(since

1936); Director of International Management Consulting Services,

Coopers & Lybrand (1985-1986); and International Vice President,

America" Technical Assistance Corporation (1969-1980). His AID
 
assignments include service as 
Chief of Rural Development for

Latin America and the Caribbean (1980-1985), for Brazil (1968­
1969), for Guatemala (1961-1964), for Honduras (1959-1961), and
 
a livestock advisor and Deputy Chief in Colombia 
(1955.-1959). Mr.

Brown was also Assistant Director, Deputy Director, and Director,

Office of Institutional Development for Latin America and the
 
Caribbean (1965-1968). 
 He taught range management at the
 
University of Arizona (1948-1952) and served as a range

management advisor to UN/FAO in Mexico 
(1953-1955).
 

Mr. Brown member Seniorwas a of the Foreign Service, holder
of the Outstanding Career Achievement Award, and a Princeton

Fellow in Public Affairs. lie has produced more than 150 journal

articles, popular articles and consulting reports, on most phases
of agri cul turaI development. His primary geographic expertise is
latin America, but consulting assignments have also been carried 
out in Africa:, Asia, the Near East and Europe.
 

I I i i l EP. (;ailt) I
13.Sc. , M.Pc{(. , Ph.D). 

)r. (;awilh 's extraordinary international c.reer includec 
multIi-country service with the Ford Foundation, topped off by
1eadershi p oI two international agricultural research centers:
Foundiig 1)1iyrctor General, international Service for National
Agrictu] tu ral ReIosearch (1980-1985); aid Director General,
International u ituto of Tropical Agricul.ture (IITA). Ford 
Foutndation a:;:; i lnmant:s; inc l (1o: Representative for West Africa

(1 972-1 975 ) ; RJ&gro;.e Lntati ve for Colombia anrid 
 Vene zuela (1970­
1972); p( 
 itr iitlati v . for Moxico , Centra l Aierica arid the
CarlHh.oan (1960-1970); Program Advisor for Agriculture for Mexico
and Contraol Am.-'Icd (1963-1966); Program Advisor for Agriculture
at lol dqu,ati. ,- ( 196P-1963); Plograii Advisor on Agricultural

R5'!so1(ai ,r 'lcii .i (i ,indt ExtLeisi Lo Buirmiia (1961-1962); anid 
SeniOr Advi son to th, Burma Sta to Agri.cuI tural Institute (1955­
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1959). Dr. Gamble also taught at Iowa State U, North Dakota

State U, and Cornell U, where he acquired his Ph.D.
 

Dr. Gamble is co-author of the book Agricultural Development
in Mexico and the author of 
numerous articles and presentations

on agriculture. 
 He was a member of the Task Force on
International Assistance for Strengthening National Agricultural
Research, and has carried out extensive work 
on agricultural
missions in Africa, Asia, Latin America, 
the Middle East and the
South Pacific., His many consultations include assignments withUN/FAO, World Bank, several universities, and private firms. 

D. P. Sin i
 
B.A., M.A. , LL.B.
 

Dr. Singh's distinguished career as 
educator and
agricultural development planner and manager includes prestigiousposts in many fields: Chairman, State ofCouncil Agricultural
Research and Education (1981-1983); Vice Chancellor, Rajendra
Agricultural University (1977); Chairman, National Seeds
Corporation and State Farms Corporation of India (1974-1976);Vice Chancellor, Govind Ballabh Pant University (1966-1975);
Joint Secretary, GOI 
Planning Commission (1963-1966); Chief of
Agriculture and Community Development Division, GOI Planning
Commission (1961-1963); Director, Planning, Research and Action
Institute (1954-1957); Deputy Development Commissioner for

Community Development (1952-1954). 

Earlier professional assignments included: Lecturer inAgricultural Economics Estateand Management, Government
Agricul tural College (190 1901; Stato Civil Suivic. Qv...

Pradesh (1941-1945); Responsible Development Officer,Project an PilotRural I)evelopment (1949-1951); District Magistrate and
 
Krl]pctr (1951-1952). 

)*. ,;jngh received a wide varl:.(ty of national andinternita.iona] honors for outstandng s(rv2ce to agriculture,including ain L, . . from the Univers.ity of Illinoi s, and a D.Sc.f ro m (. Pant. University. lHe was a]so naned a Follow of theRoyal Sw',tdi sh Academy of Agriculture and Fores try. lie has beenmember o)r cliarma n of twenty Ind ian boards, comm issions or taskforces. Interl:ationa. consultaici es have included service as UN
(ommulnity )ev.,lopmeint Expert in Syria and U.A.R. (1957-1961), andmlembe r.sliip on wor ldwide panels on rural developmen t (1976) andnduca tion (1977-1978). lie has written more than 100 technical
 
idl(] pdU I a r pub] i cations.
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ANNEX F
 

PLACES VISITED AND PERSONS CONSULTED
 

Meetings of Ralph Cumnnings and Donald Barton with:
 

March 14 	 Chemonics orientation, Washington, D.C.
 
Dr. Floyd Williams, Coordinator, Winrock International
 

March 15 
 Dr. Richard Blue, Deputy Director, USAID - Delhi
 
Dr. Orville Bentley, Assistant Secretary of
 
Agriculture, USDA
 
Dr. James Walker, Program Officer, OICD
 
Dr. David Bathrick, Director, Office of Agriculture
 
USAID
 
Dr. Floyd Williams
 

March 16 
 University of I]]inois, ChamnpaiqnUrbana
 

Dr. Harold Kaufman, director, INTSOY
 
Dr. A.I. Nelson, INTSOY
 
D.. John Nicholaides, Director, International Programs

Dr. M. Ristic, Professor, College of Veterinary
 
Medicine
 
Dr. G.C. Shove, Prof';3sor, Dept. of Agr. Engineering
 

March 17 	 University of Idah,, Moscow 

Dr. Charles Hatch, Professor, College of Forestry 

March 18 
 Mr. Tom I)eckert-, Assistant Director, Postharvest 
Inst-ituto, for Perishables 
Dr. Jo:11]e c(, 	 Professor, College ofl'()1 Ass oc.iat 

Forestry
 
Dr. Charles l1at(ch

Dr. Nayita I , Indi.an Forestry Trainee
 
Mr. Sagwa]1 , Indian Forestry Trainee
 

March 21 	 ViraL.nia P._Iy .I ist:itetA and State University -

Dr. P.HI. a!ssoy, As sociat:e U'.an for International 
Deve-l opmont
Dr. R.E. Adams, Head , op)artment of Forestry
Dr. R.S. Vinaya iai, Indian Forestry Trainee 
Dr. N.K. VjJayakumar, Indian Forestry Trainee 
Dr. J.P. Fontenot, Professor, [)epartment of Animal 
Sci ence 
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March 22 	 Washington D.C.
 

Dr. John Pino, National Science Foundation
 
Dr. Quentin Jones, (retired), ARS, USDA
 
Dr. Mi.chael Korin, ADO, IJSAID 
Dr. Tish 1utler, Chief, Evaluation AS/NE USAID 
Dr. James Lowentha., Project Design USAID 
Dr. Helen Gunther IJSAID 
Dr. Williaml Srugrue, USAII) 
Dr. Alexander Decker, USAID 

March 24 	 Delhi, India (Cummings & Barton) 

Dr. John Hlecker
 
Dr. Mark Smith
 
Dr. John Grant
 
Ms. Meena Datta
 
Dr. Guy Haird
 

March 25 	 Dr. Ron Pollack
 
Group USAII) meeting (Brown, Decker, Baird, Mears,
 
Datta, Pollack, Surwato, S. Singh)
 

March 28 	 (Cumnmi gs, HiBi rtor, D.P. Sirigh, Bhumbla) 

Dr. ].P. Ab'(),i, Ie)puty Dl)r ctor General (Soil & Eng) 
ICAR 
Dr. . i ia-odla , lie uity Di.rctor General (Crops) ICAR 
Dr. K. . (Chadihl, l)hputy Diiro.cter General (iorticulture) 
ICAR
 
Dr. P.1. 1)i ctv rlat i ona] ofAii-4a , -,r , Buraull Plant 
G;en. ti (: 1Ti Ic , ICAN 
Dr. P'.. A lam, A:;.;i ;ian I) i it .*r (;ullrI- (Aq . 

Mr. R.N. ti,, 1 i SW!i i l(tO o, USA) IA - l hi 

March 29 	 (1Cum.i :p,Bari u, , i .1'. ;in(Ih, 10humid l) 
Dr. Roh(be, ,Jar:;uni , tJMI)A/I.BI(
 
[DrI. M'tln ,j ,iiiqh, lipu, y Lii 1e(t.r (;li(.:-a] (Education),
 
ICAR
 
Dr. Kerri Arn ,J()nw,,, LiA: i , A v i ;()r, Bureau of 
Scie11( I. i(d () U ;rA L1i'I oqy 	, 

March 30 	 (Bar (mill, L.!'. Sr , Liiiibla )i 

Dr. P .1. Acha ryd , Li),.put.y I)irector General. (An. 
Sci en ce; ) I(:AR 
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April 2 


Apri l 3 

(D.P. Singh, D.W. Bartca, B.P. SrivastLva)
 

Naticnia 
 D iiry Rsoarch Inst-ituto Karnal
 

Dr. R. Ndqag rce zika-r, I)irector
 
Dr. S.A. Singli , ;ciutS_';t Iairy
or Da;rii Technology 
Division, 
Dr. K. , Aroi'i, Sci out ;tL, D i ry T;chnoloqy Division 
Dr. A. K. Shiiir-mI, itivy 'I'4{hnlolo y Divii;ion
Dr. 1) 1). htna-mii, lltutd, )i ry Cart]l. Nutrition Division 
Dr. B. 1. (hupta, II ; y attlS,'iicr [ti C)ci(Nutri I.01 I)i v i oi l 
Dr. 1 .1. Mh jir , thk'ad, ai.ry Cii t.lt. Phy,;jology Division
Dr. C..P. Bhu rti Ilinit , Dai ry Cattle
 
Genot i-:; 1)i v i; ILq)

Dr. ) .K. lhur, S i t , Bai ry
Ma i:t i DaIir ta C:ctri o1ogy
 
Di v is i(n

Dr. 1;un i t, ; , , 1 . : i i
S i r t ;t, !)itJr-1, iaLc4tr i o1 ogy 
[Div i. j ()IIi 
Dr. S.B. Au m-d(, lb at , Biioch(luIn ' Divi. ion 
Dr. S. N. ho tta, ;.,i ,ciS i ntih t., Piocl 'riuistry Division
Dr. }.N. S. Sla;rca, Seni or Sd:enti:;t, Computer Center 

G,PIJAT 

Dr. Mailataiim ijngh, Vi c(, Chaincellor
 
Dr. S. C. M{ld it , hi-,.ct or of1 Reseirch
 

Iprtment of Post Harvest
Dr. B.I.N. !'i1 ', parofe,;:;or, 
Dr. Y.C. Aq rawa i , '. i e:;:2 or, D{IEpartment of Post Harvest 
Proce-;:; Ini( iWi Focod EIngcleer iruq

Dr. 1.K. Mi LHi , }u-o, , . :;:;r ard [Iead l)epartm ,nt of Food
 
Scrd I1 '1l 1' o 1 11y
1>].(/i~]I~ SitiW !}, A8;::i 
 , t14 l'r{ef w';cr I)optartuuen:t of 

Dr Ami(1 J Fm(2i '' iiTo. It1IIht-)'yo',,;;I i . j,ot Embryo~I, ,AIn 1 I ],4,1(1,.r,
11(A 1ii; 4 1 'j d{:lI I ' I}I{ .(l{IC [ 

)r . . . ! ,I II ,, t11[:,,y'111 l w rifnd, 

C{: I' n 1{, A,,yx 1" 14 hI I '/ I'i'(j4 {c 

)ir. (' I',Of:f , ;',l i II t<, Ix(:ll ()1 i cr , AqrJ N.olr.e try
Dr . ) . a h, JI' (4 i If , . 1111 !t 1*4'; ()}11 A{gro 

Fo I ';1 1-7 
)I'. H C. Si i lii ( t 0, , ,';', UtMi I ic( , A(jzt(I)"orestry 

. ............ ...i ] ! I 
 [ ivl. rii 'i_tyI ...!i .:y_ r 

;w 1;i nqh ,Dr. liz ' - ViDi:hrcell or, Director of 
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April 4 
 Dr. R.D. Sharnith, College of Animal Science
 
Dr. S. Dhar, College of Animwal Science
 
Dr. S.L. Gupti, (CC.)" l,(,Ie of Animal Science
 
Dr. P.V. MSchut i, ( ]]Di, AniilJ ,cience
 
Dr. P.. I V l ry SceiwhSc ie:nces
t. n( 

Dr.Dr . K - I I * ll;n I J!ncKS )]i(t,p i , I 'Th t ;( -es( l1 ,<, Anilm, l .(i n
 

Cont;i !iu;ti utt- or IiT:u'h cof Butffaloes 

Mr. Parvi I1 Kuma r, Jr. Sci entist 

(RN Hhumbla, R.W. Cummings) 
Indian V(!!ori nar-y Ho -oarch
Ili;ti tLute
 

A . Emlinyni~n' r1 _ hi c~ 
D. Ui.!u-a '<;_iiril:,O iiiL i, r !i{*iti
 
Dr. V.K. im,wt, mIrdin tor
 

Dr. * :SDr . K .1,- . 1i n i I', ii S i t ;Dr. LP. 11'.l ui ,,1 iDr. , P n *', 1 I. " 

Dr. P.C. . ?t 1 lvii I , Iu q iI~
Dr. V. . iil i , -y , n1,t.u iIa Sienc

Dr.3Dr. A.(1..1YO(.I ( 5 Iift
MC'T:xi i t , 1' t. l 

Dr. A. V. N. i i:: ,!-!.
 

Dr.. ,
 

Dr ki:.u ,,Dr.. GA .CC.. < ,r . . .z'i ,i I i;V 

C . iicii1 I , (ii,i , 

Dr. B. B. 1,, 1I ick, ,uJ or Director 
Dr. P. N. lB}ha t, h)i r ctor 

(D.P. Sinqlh, 1.. 110ihmlba, A. Brown, R. Cummings, D. 
Barton) 

Mr. ('Iih-(Ik Arith lt

Dr. IDilvidI rlo-ilr: 

Mr. ,John If!(-:kor 
Dr. Mark Smi.t 
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Winrock International, Delhi
 

Dr. Guy Baird, India Coordinator, Winrock International
 
Mr. M.A. Nair, Administrative Assistant
 
Mr. S. Isaac, Procurement Officer
 

April 6 ICAR
 

Dr. N.S. Randawa Director General
 

IARI, STI
 

Dr. N.N. Goswami, Director
 

U.S. Embassy, Science Office
 

Dr. S. Ahmed Meer, Science Counselor
 
Mr, S.I. Dutt, Administrative Officer
 

April 7 
 National Bureau for Plant Genetic Resources
 

Dr. R.K. Arora, Director
 
Mr. P.P. Khanna, Head, Division of Germplasm

Preservation
 
Dr. M.N. Koppap, Head, Division of Plant Exploration
 
and Collection
 
Dr. T.A. Thomas, Head, oivision of Germplasm Evaluation
 
Dr. B.P. Singh, Head, Division of Germplasm Exchange

Mr. Ramnatm, Head, Division of Plant Quarantine

Dr. K.P.S. Chandel, Plant Tissue Culture Repository

Dr. M.L. Maheshwari, Coordinating Gficer
 
O.P. Gautam
 

April 8 (D.P. Singh, D.R. Bhumbla, A. Brown, D. Barton)
 

Central 
Research Institute for Dryland Agriculture
 

Dr. R.P. Singh, Dire.,tor
 
Dr. G.S. Reddy, Agronomy
 
Dr. C. Sriram, Soil Science
 
Dr. B.V. Ramania Rao, Coordinator, Agrometeorology
 

(and 27 cf Institute staff)
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National Academy of Agricultural Research Management
 

Dr. K.V. Raman, Director
 
Dr. S. Kishore, Professor
 
Dr. K.V.S. Rao, Professor
 
Dr. V.R. Rao, Professor
 
Dr. R.K. Samanta, Associate Professor
 
Mr. G.C. Sharma, Senior Admin. Officer
 
Dr. M.P. Chandrasekharove, Professor
 
Dr. T. Baaguru, Associate Professor
 
Mr. K.V. Murali, Farm Manager
 
Dr. S.N. Saha, Professor
 
Dr. M.P. Singh, Professor
 
Dr. M.M. Anwar, Associate Professor
 
Dr. K.P. Reddy, Associate Professor
 
Dr. P. Manikanda, Associate Professor
 
Dr. G. Matravi, Professor
 

April 8 	 Andra Pradesh Agricultural University
 

Dr. A. Appa Rao, Vice Chancellor
 

April 9 	 International Crops Research Institute for the Semi-

Arid Tropics
 

Dr. L.D. Swindale, Director General
 
Dr. J.L. Monteith, Director, Resource Management

Dr. Y.L. Nene, Acting Program Director
 
Dr. J.P. Moss, Principal Cytogeneticist
 
Dr. L.J. Reddy, Plant breeder
 
Dr. V.M. Ramraj, Plant physiologist

Dr. J.M.J. deWet, Program Director, cereals
 
Dr. C.T. Hash, Jr., International Intern
 
Dr. H.C. Sharma, Entomologist
 
Dr. C. Johansen, Principal Agronomist

Dr. K.B. Srinivasan Assistant Director General
 

April 11 	 Institute of Horticultural Research, Bangalore
 

Dr. R.M. Pandey, Director
 
Dr. S. Ethiraj, Senior Scientist, Microbiology

Dr. B.S. Bhargava, Senior Scientist, Leaf Analysis
 
Laboratory
 
Dr. S.J. Singh, Scientist, PHT
 
Dr. Shanta Krishnamurti, Senior Scientist, PHT 
Physiology
 
Dr. E.R. Suresh, Scientist 
Dr. B.A. Villana, Junior Scientist, PHT 
Dr. A. Medan, Scientist, NIT Economics 
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April 11 	 (DP Singh, RW Cummings, William Gamble)

and 12 
 Central Institute for Agricultural Engineering, Bhopal
 

Dr. T.P. Ojha, Director, CIAE
 
Dr. Nawab Ali, Project Director, SPU
 
Sri B.S. Bisht, Process Engineer

Sri S.D. Kulkarni, Process Engineer

Dr. A.P. Gandhi, Biochemist
 
Sri R.T. Patil, Process Engineer. Pilsb Plant
 
Dr. Jaswant Singh, Process Engineer, Technology

Transfer
 
Sri P.C. Bargale, Process Engineer, Chemical Engineer

Dr. K.C. Joshi, Process Engineer, Food Technology

Sri L.K. Sinha, Process Engineer, Food Engineer

Shri Vishnu Tamini, Economist
 
Shri Sanil Kumar Dwinedi, Process Engineer

Dr. Kachru, Head Proces, Engineering

Dr. P.S. Blhatnagar, Project Coordinator, Soybean

Cultivation, Indore, M.P.
 

April 14 	 Mid-Term Report to IJSAID 

April 18 	 Mr. Trehan, Department of Economic Affairs 
Dr. Tom Bredero, Senior Agriculturalist, World Bank
 
Dr. V. Kumar, UNDP (FAO)
 
Mrs. A.C. Karna, UNDP
 

April 19 	 Meeting at ICAR 

Dr. M.M. Malhotra, Senior Scientist, PIU
 
Dr. G.L. Kaul, ADG, Horticulture
 
Dr. A.G. Alam, ADG, Agricultural Engineering

Mr. M.A. Nai, Administrative Officer, Winrock
 

April 20 	 Mr. Amrish Mehra, Pant Nagar Pruducts Pvt. Ltd. 

April 21 	 (N.R. Bhumbia, DP Singh William Gamble, D. Barton)
Punjab Agricutit:iura] University, HIasndhiana 

Dr. Sukhdev Singh, Vice Chancellor
 
Dr. S.S. Gill, Add', Director Research (VAS)

Dr. K .S. Nandpuri, Director Research 
Dr. M S. Tiwana Head, Animal Science 
Dr. Y. J3hatIat acharynlu I/C TED 
Dr. A.S. Khehra, Associate Director Research 
Dr. A.S. Grewal, Animal Phathologist
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April 22 Dr. S.S. Gill, ADR 
Dr. M.S. Tiwana, Head, Animal Science 
Dr. G.S. Makkar, I/C
Dr. P.N. Langer, Principal Investigator 
Dr. J.S. Sandhu, Poultry Scientist 
Dr. P.K. Trehan, Poultry Scientist 
Dr. M.S. Bhullar, Dairy Scientist 
Dr. O.S. Parmar, Dairy Scientist 

April 23 Post-Harvest Technology IARI 

Dr. S.K. Ray, Coordinator PHT Coordinated Project
Dr. B.S. Maini, Scientist, Processing
Mrs. Vijay Sethi, Scientist, Microbiology
Dr. A.K. Chakravorthy, Scientist, Storage Physiology
Dr. D.S. Khurdia, Scientist Processing
Dr. H.S. Sharma, Scientist Engineering
Dr. R.K. Pal, Scientist, Coordinating Unit 

April 28 Briefing with ICAR 

Dr. N.S. Randawa, Director General 
Dr. K.I. Chadha, Deputy Director General, Horticulture 
Dr. A. Alam, Assistant Director General (Agricultural 
Engineering) 
Dr. Singh, Deputy Director General, Education 
Dr. M. Malhotra, Senior Scientist, PIV 
? Assistant Director General, Agroforestry 
Dr. J. Becker 
Dr. J. Grant 
Ms. M. Datta 
Dr. D. Bruce 

Final Report USAID 

Mr. R.N. Bakley, Mission Director 
Dr. J. Becker 
Dr. C. Anholt 
Dr. M. Smith 
Dr. B. Srivastrava 
Dr. J. Grant 
Dr. R. Pollock 
Dr. D. Mears 
Dr. D. Bruce 
Dr. Adlakah 
Dr. S. S ngh 
Mrs. Elizabeth Malard 
Dr. Barry Primm 
Miss Sharon Holt 
Dr. Peter Amato 
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ANNEX G
 

DOCUMENTATION
 

Central Institute of Agricultural Engineering, Bhopal
 

A brief information on Soybean Processing and utilization
 
pro ject.
 

Indo-US sub-project on 
Soybean Processing and Utilization.
 
Progress Report (May 1984 - December 1987).
 

Indian Council of Agricultural Research
 

A Brief Report on the Study Tour to USA and Japan. 26

August to 20 September 1986. Dr. Anwar Alam, Dr. Nawab Ali,

Prof B.P.N. Singh, Dr. P.S. Bhatnagar.
 

Deputation Report of Management Team of USAID Assisted Sub-

Project "Embryo Transfer Technology & Bioengineering of

Livestock Species and their Patho-Biological Implications".

Project 386-0470; Subproject 6. 1987.
 

Indo-US Agricultural Research Project -(ICAR- USAID) Manual.
 
(Draft). 1987.
 

Recommendations and Action Taken/Status re Review Report on

Indo-US Aricultural Project. S.C. Adlakha. July 21, 1987.
 

Report of ICAR Manaqement Team of USAID Assisted Sub-Project

"Conversion of Biodegradable Animal Wastes for Livestock 
Feed." April 7-28, 1987.
 

Study Tour to the U.S.A. of Management Team of Indo-USAID
 
subproject on Post Harvest Technology of Fruits and
 
Veqetahles - June 15 - July 18, 1986. 

Indian Council of Agricultural Research and USAID/New Delhi 

Establishment of A Project I]mp]ementation Unit (PIU) at ICAR
Ileaduarters for Tndo-JS co]laborative Programs in the Field 
of Agri cu] t-ura1 Research and Educa tion. March, 1985. 

Intrace]]ular B]ood withProtista Particular Reference to
Immuno-Po pjohylaxjs and Control Project No. 386-0470. 
Subproject No.5. April 1986.
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Farm Equipment Manufacturing Technology Centers 
(FEMTC).

Project No T-0470. Subproject:Billy Cochran, Roy

Harrington, David Mears, Anwar Alam, T.J. Ojha. 
 April 24,
 
1987.
 

Strentlhening Aprometeorological Research to Enhance Crop
Production. Project No. 
386-0470. Subproject:August 1986.
 

Study on Conversion of Piodegradable Animal Wastes for

Livestock Feed. Project No. 386-C1.70. Subproject 7.
 
August 2985.
 

SuburU _jec' 1. Svab.an Processing and Utilization. Project
No. 386-0470 March 23, 1984. 

Subpro-ect 2. 
 Research and Development of Postharvost 
Technolgy of Fruits and Vegetables. 9 May 1984. Project 
386-0470.
 

Indo-U.S. Subcommission on Agriculture
 

Report of the 3rd Meeting. January 24-28, 1984. 
 New Delhi,
 
India.
 

Report of the 5th Meeting. December 7-11, 1987. 
 New Delhi,
 
India.
 

International Agricultural Development Service 

Proposal to )IN.],pManagement Support Services for 
Agri culture. AJeyfor Intpriational Development INDIA 85­
001. Voiume:. ]-II. Juno 1985. 

National Aca d(eimy of Agri uuiit.ura] Re-;ea rch Management 

Review eP(i- rort I........
InoI- '-U.S.Aqricu.ltural Research Prolect. 
November , 1986. 

National - F.Oundation, Daivision of International Programs 

Research Partners Half A Worcd Apart.
 

Singh, Dr. Kripal
 

Convers-ion of Ii odegradab]e 
Animal Wastes for Livestock
 
Feed. (Annual Technical Progress Report, 1987-88)
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University of 
Idaho Post Harvest Institute for Perishables.
 

Post harvest Losses in Fruits and Veqetables in India. Lou
 
Riesenberg and Merle Menegay. PIP Report Number
 
PIP/India/May 1987/90.
 

U. S . Agency for I nternationaI Dve 1opment
 

Assessment. Indo-US 
 Scie nce and Technology Initiative (STI) 
- Agricu1ture Component - _Bological Nitrogen Fixation & 
Nitroc-en Fert]I izer Iffir i ncy Programs) May 1987. 

Automation Needs ForTh'e Nat 01tonal Bureau of P1ant: Genetic 
Resourcos_ New DelI hi, Iridia" RoviLow Plans and 
RecO~nin _dat.Linn;I . Jimmie 1 ). Mowder. Ma rch 16, ]988.
 

C reor v, i()n()I P1 ant. (0ormpl arm at tInhnNati ona Bureau 
of P]lant , - !.,Ilorturc__,Now Do Indi.a. Review, Plans 
and Recommv ,-Wati(on. Phll]i p C. Stanwood. March 11 , 1988. 

Pro I),,<DiS IfRope t I.'< r,<r t , MdicatidCu;Al on fex o m0 tn_ine 
Co]l I al)nrat ] -t onlho] in qar ci Lxcel encer. Dr. John
 
Go rdon , Dr. Aro:t t C. Mace', ,Jr., Ir. Dean Gjerstad , Dr. 
CharIe, Pr. l{it:)h, 11;AIDf/Now l(o I hi , Mrch 1987 

i'(a cEh. 

USATf/Hw h1,1i ,JiUl 1AM1:3.
 

IPro1': am, i Plant 

P!.r wi: t',tK, " Aqr{li _I ntai-_!l, Project No. 386-0470. 

'i rti, ] ; ot.ic Rosources PGR) Project 

larwi :Project1 .
[ _t!17",, l], 'i 1)!i } ,i : il- ;-',t *i.!rjIrs!i.M f la ei_ . ro)ject( Wti[.jP 
No). :,Ii , ] 2. t(i' •L( to ry , 1987 . K.C. 
Nolh ,( )1111' *'Ur;, J. k'olid<t ly.
 

s~ r~ ii 1jtljI Id *d YOKN t yt __K;Jq)3 ari Mnqjfln 
.......* ...... m .'] . r [[a :i , P ln ,i ] co 1in, Jack V . Bai.rd . 
April V4, 9 87. 

Pla_'.
L-SA- . Nov'.'.IJ . t:i _ n..__I 9 [. )ncom!hor 1, 3988. 

Wi nrock ]it rnuj tionaI], Agri cultu ral Support Servicos Project(MSS)
 
Annual P~rt-Aoan May 22,
Report Number 

1987.
 

DeL)_i Ver y Orders. Numbers 1-55. December 1985 - March 1988.
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Indo-US AQricultural Rosearch Project Review Meetinas 
Fortniahtly. February 25, 1986 - February 18, 1988.
 

QuarterlyV ROPort and Wok Plan - Numbers 1-8. April 1986 -
April 1188.
 

Site Visit R,.ports. March 987 -
 February 1988.
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