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Purpose and Objectives of the Workshop

India is rich in plant genetic resources. It is the primary center of origin for pigeonpea
and a secondary or tertiary center of diversity for all other ICRISAT mandate crops.
The Genetic Resources Unit (GRU) of ICRISAT and the National Bureau of Plant
Genetic Resources (NBPGR) of ICAR are collaborating successfully in collection in
priority areas and in multilocational evaluation of germplasm. These concerted efforts
ensure the conservation of the invaluable diversity of our germplasm for present and
future utilization in crop improvement. So far, 11 expeditions have been launched
which helped us acquire 2202 samples of ICRISAT crops. Several thousand acces-
sions were also evaluated jointly. The collection program has helped increase the
number and diversity of germplasm in the world collections maintained at ICRISAT.,
By bringing together scientists who have actively participated in germplasm collec-
tion, evaluation, and utilization, this workshop aims to:

- review the progress made so far,

- promote further collaboration,

- deterraine the use and impact of germplasm in national
crop improvement programs, and

- study and recommend future activities.
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Session I: Inauguration



Welcome Address

M. Goon
Acting Director General, ICRISAT, Patancheru, Andhra Pradesh

It is my rare pleasure to welcome all of you to ICRISAT Center as well as to the
ICRISAT/NBPGR (ICAR) workshop on Collaborative Germplasm Exploration
and Evaluation in India. I am particularly pleased to see Dr R.S. Paroda, Deputy
Director General, Crop Sciences, ICAR who will be offering the keynote address at
the Workshop. As former director of the National Bureau of Plant Genetic Resources
(NBPGR) and as the present Deputy Director General of Crop Sciences, he is
certainly the right choice to offer the keynote address. I am equally happy to see
several distinguished scientists and collaborators.

As I glance through the program, I see that it coversall the major activities of genetic
resources and | sincerely hope that you will be able to aciiieve the stated objectives.
With such a genuine collaborative effort, it should not be too difficult to achieve your
goals.

As you all know. ICRISAT places much importance on the collection, conserva-
tion, evaluation, and utilization of the germplasm of its mandate crops. That is why
the Governing Board of ICRISAT has recognized the role of ICRISAT as a “world
repository for the genetic resources of these crops™. These activities are carriea out in
close collaboratiun with the IBPGR and national programs like NBPGR. It is
therefore appropriate to express our heartfelt appreciation to these and several other
international, regional, and national organizations that cooperate and assist us to
achieve our present and future goals.

The 10-year Plan of ICRISAT states that the international centers are in a unique
position not oniy to enrich their own programs but also to make invaluable genetic
material available to scientists all over the world. To meet this objective, ICRISAT
established the Genetic Resources Program in January 1979. The Unit has made
remarkeble progress in the collection, evaluation, documentation, and conservation
of the vanishing germplasm of ICRISAT mandate crops. The ultimate purpose of
such activities is to improve the quantity and quality of crops that farmers grow in
SAT. That is where your united and dedicated efforts should continue. In this regard,
the support and cooperation of NBPGR and other organizations and universities in
India is highly appreciated. Therefore, not only do | wish to welcome you to this
workshop, I also wish you a comfortable, successful, and fruitful stay here at JCRI-
SAT Center.

ICRISAT (International Crops Rescarch Institute for the Semi-Arid Tropics), 1989. Collaboration on
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Expleration and Fvaluation in India, 14-15 Nov 1988, ICRISAT Center, India. Patancheru, A.F. 502 324,
India: ICRISAT.



Inaugural Address

J.M.J. de Wet

Program Director, Cereals, ICRISAT, Patancheru, Andhra Pradesh

It is indeed a pleasure for me to inaugurate this workshop on *Collaborative Germ-
plasm Exploration and Evaluation in India™.

Iam pleased to note the stated objectives: first, to review the progress made; second,
to promote collaboration between ICRISAT and NBPGR (ICAR); third, to deter-
mine the use and impact of germplasm in national programs, and I would like to add
‘the use of Indian germplasm in the crop improvement programs of ICRISAT"; and
fourth, to recommend a plan of action for future exploration and evaluation.

Indian germplasm is of great significance not only to India but to plant breeding
efforts across the world. The various kinds of genetic resources are:

I. current open-pollinated cultivars,
parents of current hybrid cultivars,
obsolete breeding lines,
landraces,
genetic stocks,

6. wild and weedy taxa of domestic species, and

7. related wild species and genera with possible future value,

During the 10-15 millennia since the origin of agriculture, man across the agricultu-
ral regions of the world domesticated and chan_ed numerous plant and animal species
to fit his needs. This has created a wealth of genetic diversity that forms the basis of
modern crop improvenient programs.

Variation n landraces is created through natural hybridization or mutation and
selection for adaptation to a range of agro-ccosystems. Landraces are in genetic
balance with their environment. This balanced genetic structure is disrupted by
modern plant breeding practices. Intensive plant breeding leads to a narrowing of the
genetic base of a cultivar, and that of the domesticated species, since the established
landrace is replaced by narrowly adapted, but more productive cultivars. Itis probable
that complex genetic systems determine adaptation and productivity, and that these
two components of survival operate in the same systen.

The Indian subcontinent is possibly the most diverse region in the world in respect
to agro-ccosystems, species of plants culuvated, and possibly, the diversity of pests
and diseases thatattack these crops. Several crops were domesticated from indigenous
species, @nd India therefore constitutes a major center of diversity for these crops.
Agriculture has been practiced in India for at least 5 millennia providing ample time
for genetic diversification and domestication of plant species. Introduced crops such
as sorghum and millet have been grown in India for several thousand years, allowing

[V SRV )
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for the development of local landraces genetically distinct from those in their native
Africa.

Introduced crops such as maize and groundnut, which entered India during the 16th
century, preserve genetic variation in local landraces that have become largely lost in
their native New World.

The major czreals and legumes grown under rainfed agricultur: in India-sorghum,
pearl millet, pigeconpea, chickpea, and groundnut-are the crops that ICRISAT hasa
mandate to improve for cultivation across the semi-arid tropics of the world. In
addition, our Genetic Resources Unit is responsible for the collection and conserva-
tion of six rinor millets, all of which are important crops in India.

The value: of genetic resources, and the need for their conservation is well recognized
by scientists as well as politicians. Factors not always fully understood are:
¢ what needs to be collected,
® what is available in existing collections,
® where to collect material needed to complete gaps in existing collections, and
® how available genctic resources can best be utilized in crop improvement programs.

Use of available genetic resources in crop improvement is the most neglected part of
germplasm conservation. Germplasm resources are not going to be used if the infor-
mation needed by breeders cannot be supplied by germplasm banks. Germplasm
collections need to be classified and uscful traits identified, to facilitate their use in
crop improvement programs. Collections need to be studied, and this demands
cooperation of germplasm botanists with pathologists, entomologists, physiologists,
breeders, and molecular biologists. Genetic resources banks cannot function as iso-
lated research units. If divorced from crop improvement programs, genetic resources
become a dead asset.

I'am pleased to note that there is continuing interaction and cooperation between
germplasm scientists and crop improvement scientists in ICRISAT in the areas of
germplasm evaluation and screening. However, more collaborative effort is needed in
the classification, identification, and promotion of useful traits for use in crop
improvement.

I suggest that your discussions address strategic issues of conservation, use, and
cooperation.

Itis a pleasure for me to inaugurate this workshop. I wish you successful and fruitful
deliberations.



Keynote Address:
Collaborative Efforts on Plant Genetic Resources
by ICRISAT and ICAR

R.S. Paroda

Deputy Director General (Crop Sciences), ICAR, Krishi Bhavan, New Delhi

Success in plant breeding depends largely on the extent of genetic variability available
to a breeder. Therefore collection, evaluation, utilization, and conservation of genetic
resources assume considerable significance, especially in view of the rapid environ-
mental degradation and exploitation of the available genetic wealth all over the world.
Considerable efforts arc being made worldwide to conserve the genetic resources of
important crop plants. | he role played by the CGIAR system in this regard is indeed
commendable. Enormous genetic wealth has been collected and preserved in the gene
banks of International Agricultural Resecarch Centers (IARC) and is available today
for use in the national programs. The success of these efforts is largely dependent on
the effectiveness of linkages between TARCs and the national programs.

India is one of the cight important gene centres of the world. Considerable variabil-
ity exists for a large number of crops including the five mandate crops of ICRISAT
i.e., sorghum, pearl millet, chickpea, pigeonpea, and groundnut. More than 96 000
accessions of these crops have been collected anc conserved by ICRISAT, most of
which are evaluated but yet to be utilized for crcp improvement programs all over
India. Also, gaps for collecting additional variability must be identified and explored.
A systematic effort for joint collection, evaluation, and utilization of the germplasm
was therefore considered necessary by both ICRISAT and NBPGR/ICAKR. With this
in view, the first joint NBPGR(ICAR)/ICRISAT committee meeting on genetic
resources was held during 19/ 20 Dec 1985 under the chairmanship of DrJ.S, Kanwar,
Director of Research, ICRISAT. It was considered desirable to accelerate joint efforts
in germplasm collection, evaluation, and cataloguing of genetic resources and to
exchange inforiation and material for mutual benefit. Accordingly, a 5-year colla-
borative program on joint exploration, collection, and evaluation activities was
finalized. Priority areas for exploration were identified and modalities for operating/
planning survey programs worked out.

A strategy was evolved for systematic multilocational evaluation at some selected
locations representing different agroclimatic conditions involving the regional sta-
tions of both NBPGR and ICRISAT. Training nceds of. scientists and technicians
were identified and areas of cooperation relating to quarantine activities were defined.
The philosophy behind this effort was to evolve a system of effective linkages and to

ICRISAT (International Crops Research Institute for the Semi-And Trapies), 1989, Collaboration on
Genetie Resources: summary proceedings of a Joint ICRISAT NBPGRICAR) Workshop on Germplasm
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build a partnership to share expertise as well as genctic wealth to achieve national and
international benefits.

A brief account of some of the achievements made in this direction since 1986 is
given here. Suggestions have also been made to strengthen this collaboration.

Exploration, Introduction, and Evaluation Activities

Thirteen explorations during 1986-88 resulted in 2000 accessions of sorghum, pearl
millet, chickpea, pigeonpea, groundnut, and minor millets with emphasis on native
variability and wild species from tribal pockets and agroclimatic zones in the northeast
peninsular region, northwestern and northern plains, and the northwestern Hima-
layas. In addition, through exchange activities, over 3000 accessions have been
introduced: 1130 aceessions of pearl millet from Cameroon, Mali, Sudan, UK, USSR,
Vencezuela; 1246 accessions of sorghurn including wild species from Australia, Italy,
Kenya, Nigeria, Philippines, Somalia, Sri Lanka, Sudan, Tanzania, Turkey, Uganda,
USA, USSR, Zimbabwe; 382 accessions of groundnut from Cameroon, Kenya,
Malawi, Mali, Republic of Korea, Tanzania, USA; 210 accessions of chickpea from
Australia, Iran, Morocco, Pakistan, Syria, Tanzania, USSR; and 112 accessions of
pigeconpea, mainly from Kenya, Malawi, Tanzania, USA, and Zambia. Apart from
these, a considerable amount of material was introduced in the case of minor millets:
foxtail millet from Korca and USSR, finger millet and related speeies (£, indica, E.
kigazensis) from Tanzania, UK, and USSR,

Joint evaluations were carried out at different NBPGR Regional Stations and
Agricultural Universities. The photoperiod-sensitive sorghum germplasm (2000
accessions) from ICRISAT were tested at two locations - Hisar (HAU) and NBPGR
Regional Station, Trichur. In forage sorghum, 1500 collections were evaluated at four
locations Issapur (NBPGR), Hisar (HAU), Jhansi (IGFR), and Akola (NBPGR) in
1986 and selected accessions again grown in 1987, A number of discase-resistant lines
have been identified. During 1987, 4460 germplasm accessions comprising 4105 of
Indian origin, 178 from Yemen Arab Republic, and 187 dual-purpose types were
grown at Issapur. Promising forage types have been identified.

Similarly, 2000 pear! millet accessions were evaluated at Pune (AICPMIP) and
Jodhpur (NBPGR). Promising genotypes have been identified for fodder and grain
types. Of the 1996 accessions grown at Issapur during 1987, a number of fodder, grain,
and carly maturity types have been identified. In pigeonpea, extra-carly and carly
types (479) were evaluated at Issapur, and medium- and late-maturity compact and
spreading types (353) at Akola in 1986. Some selected material was grownduring 1987
and carly types have been identified. Besides, 200 perennial pigeonpea types were
grown at Jorhat, In chickpea, 1200 accessions were evaluated at Akola and Issapur.
Promising carly maturing and bold-seeded types have been identified. In groundnut,
2000 accessions were grown at Jodhpur in 1986. Another 1500 were grown in 1987 at
Akola and Jodhpur, comprising 723 erect bunch types, 391 spreading bunch types,
and 386 runner bunch types. Promising high-yielding carly types have been identified.
Sclected materials have been grown in multilocational trials at 3 or 4 locations and the
data is being compiled.



Conservation in the National Gene Bank

Though more than 25 000 accessions of several millets and legumes are stored in the
NBPGR gene bank, about 8000 accessions are ICRISAT mandate crops. These
include sorghum (412), pearl millet (125), pigeonpea (2054), chickpea (3101), and
groundnut (3000).

I need not emphasize the necessity to continue cfforts to achieve our common
objectives. The Bureau has been given the global/ regional responsibility by IBPGR to
hold the base collections of a large number of crops including pigeonpea and other
Asiatic pulse crops. The gene bank facilities are being expanded, with more cold-
storage modules being made operative soon. Shortly NBPGR wiil have the capacity to
store more than 200000 sced samples. FFurther, under the USAID Project on genetic
resources, the infrastructural facilities for research and conservation are likely to be
strengthened tremendously. Obviously therefore, the scope of our collaborative activi-
ties will increase.

Quarantine Activities

As per the memorandum of understanding between ICAR and ICRISAT, the
NBPGR (then the Division of Plant Introduction of IAR!} has the responsibility for
plant quarantine. As NBPGR did not have a station at Hyderabad, this responsibility
was initially discharged by the Central Plant Protection Training Institute (CPPTI).
The Plant Quarantine Regional Stationat Hyderabad became operational in 1986 and
started processing germplasm material being exchanged by ICRISAT for quarantine
clearance. During 1986 and 1987, this station processed a total of 98 181 germplasm
samples which imclude 72327 meant for export and 25854 accessions imported by
ICRISATT from various countrics.

The imported material of all the mandate crops after laboratory examination and
treatment is grown in the post-entry quarantine isolation area (PEQIA) and jointly
inspected by the staff of NBPGR and ICRISAT. Groundnut material is grown in
insect-proof nethouses for detection of seed-borne viruses and only healthy seedlings
are planted in PEQIA. ELISA facilities of the Virology Laboratory of ICRISAT are
being used for the detection of seed-borne groundnut viruses. A joint survey by
ICRISAT and NBPGR scientists has resulted in the detection of the peanut stripe
virus disease in groundnutin India and efforts are being made to eradicate/ check this
serious disease.

Training Needs

With the cooperation of the Genetic Resources Unit (GRU), ICRISAT, the Bureau
has considerably benefitted by having its technical staff trained in the operational
handling of gene bank equipment/instruments, Morcover, senior scientists have
visited the GRU and further enriched their experience. This aspect, however, needs to
be accelerated for information and data management, documentation, reprographic,
computerisation, cataloguing facilities, ctc.



Future Collaboration

It is evident from the description given above that collaborative efforts between
ICRISAT and ICAR/NBPGR will help to strengthen the genetic resources of the five
mandate crops. Joint evaluation will enable the national programs to utilize desirable
genetic variability for crop improvement programs. Conservation and possible stor-
age of useful genetic variability in the national gene bank would also be useful for
immediate gains as well as for posterity. What is required now is to bring out catalogs
based on joint evaluation at different locations and to disseminate this information to
concerned scientists in the national system. Joint explorations should be planned to
explore untapped areas not only within Indix but also in other countries having rich
variability for the five ICRISAT mandate crops. Both ICRISAT and NBPGR could,
in collaboration with IBPGR, play a leading role in imparting training in genetic
resources to scientists in the developing world. This could be designed as a regular
feature. Joint rescarch publications based on collaborative efforts between the two
organizations would be desirable. It will also be necessary to establish crop advisory
committees for genetic resources to give proper direction to such efforts from time to
time. Involvement of the All India Coordinated network for crop improvement for
multilocational evaluation and utilization will be another important area worth
exploring.

Efforts made so far in joint collection, evaluation, and conservation of genetic
resources by ICRISAT and NBPGR are indeed quite encouraging and could serve as a
model for strengthening these activities involving a larger network of different coun-
trics, making use of the genetic wealth as well as expertise available at ICRISAT.
Obviously, to achieve this objective, we expect ICRISAT to play the role of catalyst,
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Status of the World Collection of Sorghum Germplasm
at ICRISAT

K.E. Prasada Rao and V. Gopal Reddy

Senior Botanist, and Research Associate, Genetic Resources Unit, ICRISAT, Patancheru, Andhra Pradesh

Of the 16 138 sorghum accessions assembled by the Rockefeller Foundation in the
Indian Agricultural Research Institute in the 1960s, only 8961 could b2 transferred to
ICRISAT in 1974 by the All India Coordinated Sorghum Improvement Project
(AICSIP), Rajendranagar, India. By that time the remaining 7177 had lost their
viability due to lack of proper storage. Special efforts were made by ICRISAT to fill
the gaps by obtaining duplicate sets from Purdue University, USA, the National Seed
Storage Laboratory (NSSL), Fort Collins, USA, and from Mayaguez, Puerto Rico.
This yielded about 3000 of the missing accessions but left a permanent gap of about
4000 accessions in the world collection presently conserved in the ICRISAT gene
bank.

At present, [CRISAT is the major repository for the world sorghum germplasm
with a total collection of 31 030 accessions. The major donorsare AICSIP and Indian
Agricultural Universities {4645), Ethiopia (4464), Sudan (2385), Cameroon (2241),
Nigeria (1436), and the NSSL, Fort Collins, Colorado, USA (1882). IS numbers were
assigned to 15 835 new accessions and the information has been computerized.
Printouts are available on request for supply to sorghum scientists.

Geographic and Taxonomic Diversity

The major diversity centers of sorghum are now relatively well represented in the
world collection assembled at ICRISAT. Despite the relatively good progress made so
far in filling geographic and taxonomic gaps, there are some countries which were not
adequately represented in the world collection, such as Algeria, Angola, Burma,
Central African Republic, Congo, Guinea, hilly areas of India, Ivory Coast, Libya,
Morocco, Mozambique, Nepal, Pakistan, People's Republic of China, northern
Syria, Tunisia, Turkey, and Yemen (PDR).

Taxonomically, the collection is weak in some specific cultivated subraces, i.e.,
conspicuum, rigidum, kaoliang, membranaceum, decrue, and in transplanted typcs.
Although we have assembled 345 accessions of 23 taxa of wild relatives so far, they
form only 1.2% of our total collection. Special collection missions for wild sorghums
need to be organized before they become extinct.

ICRISAT (International Crops Research Institute for the Semi-Arid Tropics), 1989, Collaboration on
Genetie Resources: summary proceedings ol a Joint [ICRISAT: NBPGR{ICAR) Workshop on Germplasm
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Distribution of Germplasm

Germplasm is distributed mainly for utilization in crop improvement. If the world
collection is to scrve a useful purpose, it should be readily available to all sorghum
scientists. The supply of seed material to scientists worldwide is one of ICRISAT's
major responsibilities. Seed material for export from ICRISAT must pass through the
National Bureau of Plant Genetic Resources (NBPGR ) and this passage is facilitated
by the Export Certification Quarantine Laboratory established at ICRISAT Center.
However, seed supplies to Indian scientists are carried out directly and readily. This is
a clear advantage for Indian sorghum scientists,

Over the years a large number of sced samples were distributed to various programs
within ICRISAT, and institutions in India anc abroad (Table 1). A major portion of
our efforts and resources are spent on this important activity.

Germplasm Diversity Available for Utilization

The range of genetic diversity available among the cultivated sorghums and their wild
relatives assembled at ICRISAT Center is truly amazing. The principal justification
for maintaining this cnormous natural variability lies in its utilization in broadening
the genetic base for present and future sorghum improvement. As a prerequisite to
efficient germplasm use, it has been evaluated using standard descriptors. Listed in
Table 2 are some of the useful materials in the world cellection of sorghum germplasm
identified at ICRISAT Center for use by sorghum scientists.

Germplasm Enhancement

Conversion program. A major portion of the world collectiun consists of tail,
photoperiod-sensitive landraces that are of limited value in presen: crop improvement
programs. In order to augment the use of tropical sorghum germplasm in breeding
programs, and to broaden the genetic base, we began a tropical conversion program
using the long-day rainy season and the short-day postrainy scason at ICRISAT
Center. Over tne past few years, eight Zerazera landraces from Ethiopia and Sudan
were converted into photoperiod-insensitive lines. It took 6 years to convert the
Zerazeras to photoperiod-insensitivity and the final converted lines are in maturity
and 3 plant-height backgrounds. All these lines are being assigned ICRISAT Sorghum
Conversion (ICSc) numbers. Many of them have already been supplied to sorghum
breeders in India and abroad.

Table 1. Recipients of sorghum germplasm sced samples from ICRISAT Center.

Recipients No. of seed samples
ICRISAT Center programs 211 827
Institutions within India 74 032
Institutions abroad 105 900
Total 391 759




Table 2. Sources of useful traits identified from the sorghum germplasm maintained
at ICRISAT Center.

No. of
Trait accessions
Named cultivar collection 237
US temperate conversion lines 176
ICRISAT tropical conversion lines 249
Rainy scason basic collection 1405
Postrainy season basic collcction 1002
Promising lines for pest resistance
Shoot fly (Atherigona soccata) 60
Stem borer (Chilo partellus) 70
Midge (Contarinia sorghicola) 14
Head bug (Calocoris angustatus) 6
Promising lines for disease resistance
Grain mold 156
Anthracnose (Colletotrichum graminicola) 15
Rust ( Puccinia purpurea) 3l
Downy mildew ( Peronosclerospora sorghi) 155
Striga low-stimulant lines (laboratory screening) 645
Striga resistant lines (field screening) 24
Special purpose sorghums
Glossy 501
Pop sorghum 36
Sweet-stalk sorghum 76
Scented sorghum 17
Twin-seeded 131
Large-giume 71
Bloomless sorghum 207
Broomcorn sorghum 52
Cytoplasmic male-steriles and maintainers 240

Introgression. At ICRISAT Center, the available wild relatives of sorghum have
been screened for resistance to sorghum shoot fly and sorghum downy mildew.
Sources of resistance have been identified and are awaiting imaginative use by
breeders.

Since appreciable levels of resistance to shoot fly are not available in any cultivated
sorghums, it has already become necessary to search for resistance in wild species.
Crosses were made between resistant wild parasorghum species and adapted cultivars
by hand emasculation as well as by using genetic male sterility. The F, progenies of the
crosses are being studied for their resistance to shoot fly under artificially inoculated
conditions,



Status of the World Collection of Minor Millets Germplasm
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Minor millets (small millets) are important crops in the Semi-Arid Tropics. Presently
the total number of minor millets accessions assembled and conserved at the Interna-
tional Crops Research Institute for the Semi-Arid Tropics (ICRISAT) is 6610 (Table

1.

Assembly and Conservation

A mission to Ethiopia, to collect Eleusine germplasm, was organized in collaboration
with the Indian Council of Agricultural Research{ICAR). A scientist from ICAR was
deputed for the purpose. Two hundred and seventeen samples of Eleusine were
collected which are yet to be received from Ethiopia.

Most of the minor millets germplasm was obtained by correspondence. Some
accessions were collected during missions launched primarily for other mandate
crops.

In 1986, a collaborative project between ICRISAT and NBPGR/ICAR was
initiated. We reccived 466 new accessions of six crop species from NBPGR Regional
Station, Akola, Maharashtra, India, which was a good addition to our present
collection. We have transferred one complete set of miner millets germplasm from
ICRISAT to NBPGR for evaluation at Akola.

All the minor millets germplasm are conserved under medium-term storage condi-
tions at 4°C and 20¢; RH.

In accordance with the recommendation of the IBPGR Advisory Committee on
Sorghum and Millets, ICRISAT has started assigning accession numbers to minor
millets (Table 1).

Maintenance

All minor millets germplasm accessions are planted for seed increase normally in the
rainy season to meet sced requests from institutions in India and abroad. Since all the
six minor millet crop species are reported to be mostly self pollinated, they are
maintained without any poilination control.

ICRISAT (International Crops Research Institute for the Semi-Arid Tropics), 1989. Collaboration on
Gencetie Resources: summary proceedings of i Joint ICRISAT NBPGR(ICAR) Workshop on Germplasm
Exploration and Evaluation in India, 14-15 Nov 1988 ICRISAT Center, India. Patancheru, A.P. 502 324,
India: ICRISAT.
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Table 1. Minor (small) millets germplasm assembled and conserved at ICRISAT
Center,

No. of No. of

Suggested No. of  access- access- No. of
accession  coun- ions ions descrip-
Crop number tries  assembled evaluated tors
Finger millet
(Eleusine coracana) 1E 18 2848 1948 32
Foxtail millet
(Seraria italica) ISe 22 1404 1260 34
Proso millet
(Panicunt miliaceunr) IPm 26 831 753 37
Little millet
(Panicum sumatrense) IPmr 1 401 291 33
Barnyard millet
(Echinochioa spp) 1Ec 8 582 517 39
Kodo millet
(Paspalum scrobicularum) IPs 2 544 308 38

Evaluation

IBPGR has assigned a special responsibility to ICRISAT by providing funds to
characterize the available germplasm at ICRISAT. Accordingly, several accessions
have been characterized for important morphoagronomic descriptors (Table 1). As
part of the evaluation exercise, the six minor millets species have been classified (Table
2) in collaboration with the Crop Evolution Laboratory, University of Illinois,
Urbana, USA.

Table 2. Classification of minor millets.

Number of
Crop Species Subspecies Races Subraces
Finger millet ! 2 6 10
Foxtail millet 2 2 3 10
Proso millet 1 I 5 -
Little millet ! 2 2 4
Barnyard millet 2 4 8 -
Kodo miilet ] - 3 -
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Documentation and Computerization of Evaluation Data

All the evaluation data have been documented and the data of the following minor
millets have been computerized using the IDMRS (ICRISAT Data Management and
Retrieval System) program:

Finger millet: IE 1 to 1E 3567

Foxtail millet: ISe | to ISe 1409

Little millet: [Pmr | to IPmr 852

Proso millet: IPm | to IPmr 2805

Barnyard millet: 1Ec | to IEc 566
Evaluation data of Kodo millet are yet to be computerized.

Distribution of Germplasm

Since ICRISAT accepted the responsibility to be a major world repository for minor
millets germplasm, seed indents have increased from institutions both within and
outside India. So far, 28 831 seed samples have been distributed from the ICRISAT
gene bank. The yearwise distributior. to institutions in India and abroad is presented in
Table 3.

Table 3. Distribution of minor millets germplasm seed samples from ICRISAT
Center, 1978-88!.

Indian Institutions
Year Institutes abroad Total
1978 2721 973 3694
1979 4004 608 4612
1980 1 345 | 840 3185
1981 3144 1791 4935
1982 2080 911 299]
1983 212 540 752
1984 - 200 200
1ORS - 165 165
1986 2138 427 2565
1987 1232 955 2187
1988 567 2978 3545
Total 17443 11388 28 831

L. Up to September 1988,




Future Work Plan

The importance of minor millets is increasing in SAT countries. Since no other
international center is actively involved in the conservation of the world collection of
minor millets, ICRISAT will continue its genetic resources activities with these crops.
At present, the regions and countries tentatively identified as priority arcas for minor
millets germplasm collection are: China, central Africa, castern Africa, India, Japan,
southern Africa, and West Africa. Suggestions for new areas of collection will be
appreciated.

Recently NBPGR/ ICAR accepted a proposal for collaborative research with GRU,
[CRISAT, in collection and evaluation of minor millets germplasm. More collection
missions should be organized in collaboration with NBPGR/ICAR in India and
national institutions in other countrics.

ICRISAT will continue to distribute minor millets germplasm to interested scient-
ists in India and other countries through NBPGR. The Small Millets (minor millets)
Steering Committee, which met in Ethiopia in October 1987 under the sponsorship of
IDRC, greatly appreciated the role of ICRISAT in the collection, conservation, and
exchange of small millets and proposed that ICRISAT should continue its activity as
an international collaborative network involving small millets germplasm.

20
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Pear! millet ( Penniseruum glawcum (L.) R, Br.) originated in a diffuse belt from Sudan
to Senegal. It is an important grain crop in Africa and Asia and a fodder crop
elsewhere. Millets are grown over an estimated 39.941 million hectares in the world,
producing 30.8 million metric tons of grain annually.

Assembly

Of the 3017 accessions of pearl millet germplasm assembled by the Rockefeller
Foundation and ALAD, only 2141 are presently available at ICRISAT. The remain-
ing accessions had lost their genetic identity due to contamination during maintenance
and rcjuvenation. Besides this, the Genetic Resources Unit (GRU) of ICRISAT, in
collaboration with 