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I. Descriptive Inforiation ! o
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A. Centractor: USDA/ARS A b
Washington, D.C.

Principel Contracior Representziive:
Jack P. Meiners, Assistant Director,
Crop Research Divislon
USDA/ARS
B. Contract Number:
PASA - RA(AJ) 3-00
¢.  Persomel Financed by Project:

Coordinator: Peter H. van Schaik - New Delhi

K. H. Evsns, Plant Breeder (lrareferred from Tehran to
New Delhi, sumer 1958)

R. J. Davis, Soil Scientist

F. J. Williams, Plant Pathologist

K. E. Cibson, Entomolougist 1/

W. ¥, lansing, Administrative Officer

(2) Tehran Center, Iran

G. M. Horner, Soil Scientist, Leader for Iran
K. 4. Evans, Plant HBreeder (transferrsd to New Delhi,
summar 1968)

1/ Will leave TIndia by September 28, 1969 as a result of BALPA.
6-3—67
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W. J. Kaiser, Plant Pathologist
S, W. Wilson, Entomologist
B. A. Ryan, Adwinistrative Officer 2/
D. Dates and Budgets:
1. Date of Signing: June 1963

2. Duration of Project: 5 years originally and has been
: extended for 5 years.

3. Renewal Date: June 30, 1973
4o PFunding:

a. Actual - FY 63 thru FY 67 - $1,006,700

FY 68 only ___ 150,900
Total to June 30, 1968 $1,457,600
b. Actual FY 1969 - $ 366,600
c. Projected FY 1970 $ L450,000

d. A1l future years: to be determined.
e, Total funding life of project,
through FY 1970 $2,274,200

E. Monitors: Alvin D. Ayers, WOH/ARDS
Howard B. Sprague, WOH/ARDS

F. Project Orientation and. Justification:

This project was approved in June 1963. A survey was made
in FY 196l to determine suitable sites for research centers to
serve the region from Egypt, eastward through Pakistan and India.
A decision was reached to develop %the major ceater in New Delhi,
India to serve the region of monsoon climete. A secondary centver
in Irz.i (Tehran) was selected to serve the ecological zone
characterized by cool winters, with rainfall largely limited to
winter and early spring. The apparent availability of suitable

2/ Left project at end of 1968 as a result of BALPA..



facilities and institutional support and the willingness of
national governments to host such regional research activities
were importani factors considered in reaching these decisions.

The hwnn diets in these regions are generally deficient
in protein either because the traditional protein foods (animal
products and fish) arc scarce and expensive or arc proscribed by
religious beliefs. Pulses, being high in protein, can supplement
protein deficient diets, partly because they are widely grown by
villagers and farmers, and partly because thelr unit costs are
far lower than animal proteins. An increase in productivity of

pulses should have an immediate benelfit on the quality of the
human diet.

Although not specifically stated in the original project
plan, it is now recognized that information on total protein
content of pulses should be supplemented with information on those
amino acid components of protein that are nutritionally essential
for human growth and maintenance. Moreover, the desired ratio of
these azwino acids in human dicts - 3 parts lysine to 3 parts
methionine, to 2 parts threonine and 1 part tryptophen, should
be recoginizcd. The cereals and other starchy foods are not only
deficient in total protcin, but are typically poorly balanced in
the ratios of essential amino acids. There is now a recegnition
that pulse improvement should not only undertake to produce
economically higher yields, but also should recognize the
opportunity to improve the quality of the protein produced.

G. Description of Projecti:
1. Problem and Study Objective

Grain legumes (pulses) are a major source of protein
available for human food in most countries of the Near East, South
Asia, and the Far East. Unfortunately, indigenous varieties in
these countries prcluce low yields both because of inherent
characteristics and poor cultural practices. The problem has not
been solved by the simple transfer of U.S. varieties and cultural
practices because they are seldom adapted to foreigh environments.
Therefore, the objective of this project is to increase the economic
yields and enhance the quality of pulses through: (a) breeding
and selection of varieties suitable for the environments of the
regions, (b) development of appropriate pest control measures, and
(c) improvement of cultural and management practices. The research
is performed in Iran and India by teams of USDA scientists in

Lol L(‘-‘\ <
VRIS P

~r

RE¥ (R ‘..,)“‘A
ptieedsd
J?ﬁw}é& [{czv&j Vs Lc%cn,l,w,

A Ld c,.'fuiﬁi -


http:threon.ne

L

collaboration with scientists of the host countries. In addition,
provisions have been made to extend the results to other countries
of the regions particularly.

2. Scope of Work

World-wide collections of seed lots for each of a
dozen different species of pulses have teen asscmbled to provide
the germ plasm reservoir for ecvaluation of existing types and
as brecding material. A systematic field evaluation of these seed
lots (totalling about 15,000 for all species) has been undertaken
at the two research centers to determine environmental adaptation,
yielding ability, plant and seed type, matuwrity period, insect
and discase susceptibility and resistance, seed characteristics,
and responsiveness to improved cultural practices and soil fertility.
Since most seced lots were mixture of strains, the isolation and
multiplivztion of individual strains has been a first requirement
in the improvement program.

The program has included threc major types of activity
-~ breeding and selection of superior strains, study of important
pests and development of control measures, and cultural practices
time of plenting, seed treatments, plant populations, soil
management and use of fertilizers, use of pssticides, etc.). Seads
of promising strains have been mltiplied for Jurther fests and
for distribution to other countries on request.

Field research began in FY 1965 in Iran and in FY 1966
in India. In sach country counterpart scientists have been assigned
to work with the U.S. team.

It bad become apparent by 1968 that each of the major
pulse species must be handled as an entity, if progress is to be
made. Each species has its own unique characteristics and there is
a wide diversity of germ plasm for each. Each pulse species is
as highly specialized as each species of the cereals (maize, wheat,
sorghum, rice, millets). It appears necessary thercfore for each
team of researchers to concentrate on one or two species at the most,
in order that there be enough concentration of effort to produce
results in a reasonable period. To deal effectively with each pulse
species, there may be a need eventually for a series of world
research centers for basic research, supplemented by regional centers
for the applied research and development, and individual netional
programs to devise and impiement the production and utilization of
the pulses most important to the country's welfare.



3. Places of Work

The headquarters for the Regional Pulse Improvement
Program (RPIP) is located at New Delhi. The principal center
for rescarch on pulses for the monsoon ecological region is also
at New Delhi. Research is located at the Indian Agricultural
Research Institute. This is also the headquarters for the newly
organized A1l Irdia Pulse Improvemeni Progrem.

The second regional ceunter, serving the ecological
zone of cool winter (having ncarly all rainfall in winter and
early spring) is located at Tehran, Iran. Research and field
activities are centered at Karaj Agricultural College near Tehran
and at the Agricultural College in Shiraz in southern Iran. Both
colleges have organized teams of young scientists who are working
in close coopsration with the U.S. team members. Allocation of
facilities and supporting services to the U.S. effort has been
genercus and the outlook for continued support appears excellent.

Li, Present Status

There appears to be ro urgent need to retain the
Regional Center at New Delhi. Because of the unique situation
whereby available local currency (Trust Iunds) can be used to
support only Indian programs, the New Delhi program has become
virtually an Indian activity and the repgional aspects have become
limited largely to honoring rejquests for seed and the sponsorship
of regional conferences. The scarce laboratory and greenhouse
facilities, the limited research fields, and supporting labor and
services provided by GOI are actually incufficicent to mect the
needs of the All Indie Pulse Improvement Program alone. Long range
plans to improve support for RPIP have not materialized and the U.S.
staff must share the linited resources with the Indian project.
Al though persenal relaticnas remain cordial, the U.S. accomplishments
have been less than hopzd for. Moreover, the Indian scientists
feel fully capable of runninz the country pregram without assistance
from the regional project.

The situation in the Tehran Center is more favorable
for achieving the regional project objectives. Allocations of
facilities and services by the Covernment of Iran have been
adequate. Cooperative efforts with the two agricultural colleges
have resulted in assignment of capable younger staffs at both
places. The financial support and the interest of the government
has increased greatly.
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The project activities in Iran have been severely
hampered by the BALPA constrainl which necessitaled a réduction
in the U.S. team. At first it appeared that the team would be
reduced to one U.S. technician but the Ambassador's interest in

the project led to the restoration of two positions, “This left

,a team of three; an agronomist, an entomologist and a plant

|

|

\pathologist. The continuation of the project activities in Iran

will be dependent upon the availability of BATPA ceilings, including
a position for a plant breeder (gencticist).

At present the U.S. team is under-staffed; a plant
brecder should be restored to this team. If this Center is retained,

-1t should be specifically designated as the Center for the program

serving the Near Facl and Vest Pakiston and collaborative efforts
undertaken to scrve the countries of the region; either directly
or through internaticnal agencies.

II. Resulls of Project to Date

A. Reports

The 19468 sumnary report of the Regional Pulse Improvement
project is apvendzd hereto. Highlights of this report are
presented separztely for the Iran and for the India centers.

1. Jran. The GOI has substantially increased iis direct
support of pilec crop rescarch in the fourth S-year plan, which
began March 21, 1965, Support has increased from an equivalent of
$29,000 annually in the past four years to $270,000 in 1968-69
and an estimated $160,000 for the remaining four years of the
current 5-year plan. A two-day planning session was held in
January 1968 to plan and coordinate the research activiiies in
1968, (A similar conference was held in January 1969.)

Several improved varieties of pulses were designated
and seed of each was multiplied in 1963 for distritution. The
conbination of management practices necessary for higher yields
were stated as timely planting, plant popiilations of four to five
hundred thousand plants per hectare, and proper irrigation.
Resistance to major diseases was found in varieties of chickpeas,
lentils and cowpeas. Possible resistance to brucid (seed infesting
insect) was reported in cowpeas. Recommendations were made on pest
control measures. .
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: Additions were made to the existing germ plasm /éﬁ;‘w¥*j$
collection of chickpeas. Seed lots of chickpeas, lentils, beans e eyl S
and cowpeas vere sent on request, to Turkey and Puert. IRico. ('¢4Aﬂr7234
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Breeding work with these pulses continued at the research stations -
{lat Kara] and Shiraz, supplemented by tests at 10 other sites.

Specific studies on use of scarce irrigation wvater indicated that

it is possible 1o reduce total water use by 1/2 while reducing

yields by only 1/h4. In Iran, viius diseases are more important

than fungal and bacterial diseasecs, on chickpeas, lentils, beans

and cowpeas. However, chickpeas suffer severely from blight.

)

2. India. Research land, laboratories, support and
services have continued to be in very short supply in 1968, with
no marked improvement in sight. This has greatly hampered activities
of the U.S. teawm. However, the A1l India Coordinated Pulse Project
(AICPP) has made progress. All staff positions have been filled
and a coordinator appoinied. Several agricultural Universities
have undertaken pulse research efforls that will augment the A1l
India program. %he U.S. team has helped to mobilize these
naticnal efforts,

In April 1968, the second Amwal Vorkshop of AICPP was
ot held and plans were formlated for the rescarch efforls for 1968-
. . 69. BSubstantial progress in improving yields was reported. These
RE *"" included adequate plant populations, usc of fertilizers, land
e management to reduce waterlogging in wet weather, and the effects
"~ of temperatvre on plant development, thus determining optimmunm
planting dates. Genetic resistance to scveral diseases was reported;
and the resistant lines will serve as parental stecks by hybridizing
prograns.

The present germ plasm collection includes some 10,000
strains of eight species of pulses. Seed lots have been sent on
rsquest for specific collections, to several states in India, and
to Uganda, Senegal, Thailand, Viebtnam and Peru.

Testing of 39 varieties of three cool scason species
at 35 locations in the rabi season (1967-68) and of 6l varieties
of four warm season species in the kharif season (1968), occurred
in 1968. Screening of the germ plasm collections continued for
chickpeas, lentils, peas, pigeon peas, mung beans, urd beans and
cowpeas, to note resistance to diseases and insect pests and
observe tolerance to waterlogging and saline soils.

1
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Some progress was made in chemical analyses of germ
plasm collections, for total protein content. In the multi-
location varietal trials, analyses were made that may become

cuseful in determining the effect of variety and of location on

protein accumulation., ILimited laboratory facilities and labor
hampered this work. However, a rather large range of total
proteln content was observed.

R Promising strains of various pulse species have been perenler iR
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None, however, have yot been sufficiently tested to warrant ful el &
scale production of secd for distribution to farmers. Y vie ime Keenli
I
"Packages" of cultural practices have been formulated in
both Iran and India, including crop and soil managenent and pest
control. A full scale extension program will not be warranted
until these cultural practices are fully tested with improved
varicties. This cffory is hampered by being loo diffused, over
too miny species and types of ferming systems.

C. Known Use of Results

1. India. At the second annual workshop for the A1l
India Coordinated Pulse Program, more than 75 Indian and foreign
specialists attendad the three-day meeting in April 1968. A
breeders meeting was held in August 1968. A feature story on the
workshop was widely used in the Indian press, giving appropriate
credit to the U.S. supported pulse research project. In addition,
the Communications lMadiz Center, AID/India made a news release
on the U.S, project in March 1968 This rclease will form the
ba51s of an arbticle in the Var on Dunger mdgaalne./ ;e “(; N /
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ITT. Mission and Host Country Participation and Cooperation

1. India

A. TInformation may be obtained directly from the
Reglonal Pulse Improvement Project, USAID Mission, New Delhi.
The A.I.D. Mission has assisted in arranging rupee funding from
P.L. 480 Trust Funds. The Host Country has planned for substantial
increases in buildings, racilities, and services but these have
not yet become available to the U.S. team. At present, these
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scarce resources are shared with the All India Pulse Improvement
Project. Both groups are inadequately supported at the prescnt
time.

B. The A.I.D. Mission/India is in position to utilize
results of rescarch conducted in India for extension and production
activities. There is an inherent conflict between regional and
country activities as long as local funding is reserved for
country programs. A practical solution would be for the Mission
to develop a bilateral program to assist Indiaj; and for WOl to
establish a regional center under the conditions believed essential
for effective operations. Since Indian scientists have reached
the stagc of confidence in their own capability of dealing with
India's pulse program and an Indian organization has been established
and adequalely staffed, RPIP appears to have fulfilled its initial
function for India. This may be a suitable time for WOH to
re-evaluate world needs on pulse research and plan accordingly.

o Leb C. EReporting .
R The Communications Media/A.I.D.-India, has issued a news
story on the 1968 workshop held in India, as well as an excellent
five-page swinary of the "prospects for pulse production." This

. was widely cuoted in the Indian press and was substantially ampli-
1 Y

fied by reports issued in Indian publications.

Progress reports have been prepared, as evidenced by
the zttached summary.

2. Iran

————

A. The secondary center of RPIP in Tehran is serviced
directly by the American Embassy, since the A.I.D. Mission has
been withdravm. This arrangement appears to be working smoothly,
both within the Embassy and in the relations betwcen the U.S.
Pulse team and the GOI agencies.

Requests for information or materials should be
directed to the U.S. Pulse Improvement Team, care of the American
Embassy, Tehran, Iran.
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B. Utilization

Information on pulse research results and available
seed stocks of improved varieties may be released directly at
appropriate times.

Selected varieties are being reproduced for further
testing and possible releasc to farmers.

C. Reporting

Procedures for reporting on accomplishments achieved
in the research on pulses, appear not to have been fully developed
by the American Embassy in Iran. However, the Iran Ministry of
Agriculture and the two cooperating agricultural. colleges have
made preliminary reports on scveral improved varieiies of chick-
peas, munz beans, cowpcas, and kidney beans. Useful information
on crop and soil management is aveilable for reporting.

IV. Project Fvaluation and Evaluation o Contractor

The original project concepts are still valid. Pulses
constitute an effective and practical means of supplementing
protein deficient human diets in those regions where animal proteins
are either too costly or not available to the majority of the
population. An increase in the productivity of pulses appears
feasible, and this should have an immediate benefit on the quality
of the diet. - o . e

As the project has continued, certain deficiencies and
opportunities have become evident.

Location of Centers. The original selection of New Delhi
as the primary center and Tehran as the secondary center was valid
at the initiation of the program. Subsequent developments in India
have been such that corsideration should be given to relocating
the regional headquarters. Since there is now a clearer realization
by A.I.D. that pulses have world significance, recousideration
should be given to the location of research centers that will more
flly implement the objectives as currently envisaged.

Multiplicity of Pulse Species

Tnere are eight major pulse spscies and six minor species that
are used for human food. Now that the collections of erm plasm
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resources for each species are largely completed and initial
screening has been accomplished to identify promising types and -
strains, the research program is entering the stage of examining
the physiological behavior and growth habits of each promising
type; and undertaking to produce improved strains by hybridization
and subsequert selection to acquire new strains that combine the
desired traits o both parents.

At this stage, it becomes necessary to treat each botanical
species of the pulses as a distinct entity. Each research team
must of necessity concentrate its efforts on one or two species
if significant progress is to be made in developing improved
strains and in learning how to use each. Just as rice, wheat,
maize and sorghum research lias made progress by having separate
teams work on each species, so will it become pcssible to o i
research in depth on each pulse species (rith its oum unig:
characteristics) if efforts arc channeled in thils dircction.

VWorld Significance ol Pulses as Hunan Yood

_ Pulses are a major source of dietary prolein throughout the
f.. world, particulorly in less developed countrics. It would be
appropriate to expand the pulse improvement program to make
s : research contributions more useful to all LICs in tropical and
/.toc 0" sub-tropical regions. Moch of the basic research on each spzcies
RS may be carried out in single world centers. The applied and
developmental rescarch may be organized on a regional basis
(ecological and geographic). The production and utilization
research should be the responsibility of country programs that
make effective use of materials and knowledge acquired in world
centers or regional research stations.

Contraclor

et

The USDA is probably the best qualified existing research
organization ror undertaking the overall direction of rasearch
program on the pulses. However, there 1s not available the
experience and competence in pulses that exists for corn and
cereals. )

_ It would probably be desirable for USDA to revise its
administrative structure and procedures to better recognize their
overseas responsibility. The structure and procedures that govern
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domestic U.S. programs are gen:rally inadequate when applied

to research problems and conditions of operations outside the
U.S. countries.

V. Recommendations and Plans for The Future

A. The project should be revised and enlarged to recognize
the worldwide significance of the pulses as important sources of
food protein. (Sce preceding sections.) This might require
establishment of several major centers and assignment of research
responsibilities for specific species to respective centers.

The present stage of development of' RPIP is such that a
revision of objectives and organization should be made as soon as
practicable, so that progress will not be slowed. It is suggested
that local aspects of the present program in India be transferred
to the A.I.D. Mission in that country. The present center in
Iran should be strengthened to serve the Near East. The
cooperation of international egencies and foundations serving the
Near Fast could strengthen the franian center,

B. At the stage of research achievements when indivicual
strains and packages of cultural practices appear applicnble
to particular countries, the A.I.D. Missions should undertalke
programs for extension, production, and ultimate utilization of
pulse harvests. The present project is approaching this stage in
India and in Iran.

WOH /ARDS : HBSprague /ADAyers: 6/3/69





