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A total of 20,338 germplasm accessions of major and minor millets have been assembled through national and international

collaborative collection programmes executed during 1976-2009. The germplasm has been evaluated for various agronomic

traits, resistance (abiotic and biotic) and grain quality. The National Gene Bank holds 48,764 collections of millets 39,202

indigenous and 9,562 exotic including 387 released cultivars and 28 registered germplasm. Information on important trait

specific germplasm available in the National Gene Bank (NGB) has been compiled for effective utilization. The present

paper highlights the assessment of millet diversity assembled, and conserved by the National Bureau of Plant Genetic

Resources (NBPGR) in last three decades in the NGB and thrust areas identified for future conservation and utilization.
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Trait Specific Germplasm.

1. Introduction

Millets having traits such as rich fibre content, non-
starchy polysaccharides with some unique nutrients
have attained recognition of “Nutritious or Nutri
grains” since they possess some unique proteins and
essential amino acids that are better in quality [1].
Millets grow well in arid and semi-arid environments,
requiring less water than other grains. Short duration
conditions, high adaptability to drought, hardiness
and delayed monsoon conditions with poor soil
nutrients, have widened the scope of their cultivation
in semi-arid region under marginal lands [2].

The Indian gene centre has rich diversity in
millets particularly in minor millets grown from
temperate north Himalayan region (altitude of 3000
m) to peninsular India [3]. Two major millets namely
sorghum (Sorghum bicolor (L.) Moench) and pearl
millet [(Pennisetum glaucum (L.) R. Br. (syn. P.
americanum (L.) K. Schum)] are widely cultivated

in different parts of the country. Six other millets
grouped under minor millets or small millets (order
in terms of acreage) are - finger millet (Eleusine
coracana (L.) Gaertn.), kodo millet (Paspalum
scrobiculatum L.), little millet (Panicum sumatrens
Roth. ex Roem. and Schultz.), foxtail millet or Italian
millet (Setaria italica (L.) Beauv.), barnyard millet
(Echinochloa frumentacea (Roxb.) Link. and proso
millet/common millet (Panicum miliaceum L.).
Sorghum (jowar) has been domesticated in Africa and
widely cultivated in parts of Maharashtra, Karnataka,
Andhra Pradesh and Madhya Pradesh, the Indian sub-
continent being the secondary centre. Pearl millet
(bajra) has been domesticated in Western Africa and
cultivated mainly in Rajasthan, Maharashtra, Gujarat,
Uttar Pradesh and Haryana. India is secondary centre
and Ethiopia and African highlands are the centres
of diversity. Finger millet (ragi) is widely cultivated
throughout most parts of India. Other minor millets
as kodomillet (kodo) and little millet (kutki) have been
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domesticated and cultivated in most parts of India
and from Himalaya to peninsular India but exhibit
limited variability. Kodomillet, indigenous cultivated
millet in India is the highest drought resistant type
with good yield. Japanese barnyard millet
(Echinochloa frumentacea Link.) is also fast growing
millet grass well adapted to saline and alkaline soils
if cultivated as cereal. The Indian barnyard millet
(madira) cultivated in most parts of India has good
variability available in cultivated forms. Foxtail millet
(kangni) and proso millet (cheena) with Central Asia
and India as centre of domestication are under
cultivation in most parts of India. The former species
exhibits good variability in primitive landraces
whereas the latter has poor variability [4].

There is an incessant demand for crops with
newer and improved traits to meet the consumers
need, global food security, and increased vulnerability
to climatic change, for which a broader spectrum of
genetic diversity with biotic and abiotic traits is
required. In view of shrinking areas under cultivation
in millets and millets fall under the priority group
for conservation for wider use in crop improvement
programmes, there is need to augment and conserve
genetic diversity to capture the widest range of alleles
[5-9].

In recent decades, there has been loss of the
genetic diversity of some of the world’s crops. Many
crops have become susceptible to diseases, pests, and
environmental stresses. The gene banks under global
network generally store the germplasm of the major
crops such as cereals, potatoes and grain legumes
while the minor crops remain neglected. Cultivars,
local landraces and wild species of these crops need
to be conserved that might otherwise become extinct.
In this paper the effort towards networking approach
for conservation, future planning and execution of
PGR management of millets in India has been
discussed.

2. Material and Methods

Information available through database at NGB
including both indigenous and exotic accessions of
germplasm, landraces, wild species, released
cultivars, trait specific germplasm, and published

records, crop catalogues and other technical
documents on diversity collected, and conserved in
millets by the NBPGR during last three decades has
been analysed and compiled. This was considered as
base line for the present work for assessment of
diversity conserved in millets and decide on future
thrust areas for conservation. Augmentation and
conservation priorities were identified based on: (1)
Phyto-geographical zones of germplasm
augmentation vis-a-vis prevalence of diversity (2)
desirable traits for utilization and their significance
in light of latest international scenario (Convention
on Biological Diversity, current international market/
value addition, etc.) and (3) assessment of trait
specific material conserved in the Genebank suitable
for specific agro-climatic condition. For conservation
the seeds were processed as per IPGRI standards [10].

3. Result and Discussion

The NGB at New Delhi is responsible for the
conservation of seeds on a long term basis, as base
collection for posterity. It is supported by a network
of 10 Regional Stations in different agro-ecological
zones of the country and 59 Crop based, National
Active Germplasm Sites (NAGS).

3.1 Germplasm Augmented in Millets

The millets constitute over 9 per cent of a total of
2,46,418 germplasm collections (1976-2009) made
in different crop groups. Germplasm diversity was
assembled of native as well as exotic germplasm from
different parts of India and abroad. Some areas were
intensively explored whereas others remained under-
explored. A total of 20,338 accessions of millets
(5,202 of sorghum, 2,894 of pearlmillet and 12, 242
of small millets) have been collected by NBPGR [11].

3.2 Diversity Assembled Under Collaborative
Collection Missions

Collaborative explorations were undertaken in
different parts of India. Major millets from parts of
Rajasthan, Gujarat for minor millets from parts of
northern and peninsular India, (with All India
Coordinated Project on Small Millets Improvement,
Bangalore; Haryana Agricultural University,
Haryana) and from Assam and Meghalaya,
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Bangalore; from Nagaland; from drought affected
Orissa; for Panicum from Kinnaur, Himachal Pradesh
and wild types Panicum from Punjab and Haryana;

Table 1: Germplasm augmented under Indo-International programmes (1976-2008)

for pearl millet from Gujarat and parts of Haryana,
and semi-arid regions of Rajasthan; for finger millet
and pearl millet from Bihar and for wild Echinocloa

Year Collaborative Institute/ Crop(s)/Accessions (no.)** Areas covered

Programme
1965-72%* IARI/PL 480/Rockefeller ~ Sorghum (2467), Pearl millet India

Foundation and others (1075)
1977, 1978 Indo-Soviet protocol Millets (7300) and others Russia
1980 FAO/IBPGR Pearl millet, sorghum, finger millet Malawi and Zambia

and others (3922)

1984 Indo-Australia mission Foxtail millet, barnyard millet, wild Deccan, Central and Peninsular India

1985, 1987 & 1989

1985

1986

1987

1987

1988

1990-91

1991-92

1992-93

1993-94

1999-2005

Indo-Japanese

Indo-Japanese Mission

ICRISAT

Indo Japanese Mission;
ICRISAT
ICAR/FAO (IBPGR)

ICRISAT

ICRISAT

ICRISAT

ICRISAT (with CAZRI)

ICRISAT

ICAR/NBPGR/
World Bank

Setaria and Echinochloa species
and others (1000)

Minor millets including wild/weedy
types (496)

Finger millet, foxtail millet, kodomillet,

barnyard millet, proso millet, little

millet and wild types of Setaria glauca

and Paspalum sp. (177)

Sorghum (100)

Finger millet, little millet, foxtail millet
(82); Pearl millet (176), sorghum (42)

Forage sorghum (331) and its wild
relatives (15)

Pearl millet (287), sorghum (97)

Pear] millet (181), sorghum (62),
foxtail millet (16), little millet (23),
barnyard millet (5) and other
millets (12)

Wild pearl millet (37)

Sorghum (59) and pearl millet (81)

Sorghum and wild sorghum
(S. roxburghi) (319)

Sorghum and other millets

Karnataka, Tamil Nadu, Andhra Pradesh,
Coastal Maharashtra, Orissa, Bihar and
Madhya Pradesh

Andhra Pradesh, Karnataka and Tamil Nadu

Andhra Pradesh, Bihar and Madhya Pradesh

Andhra Pradesh (Tirupati), Coimbatore
(Tamil Nadu) and Karnataka

Kenya, Sudan, Ethiopia

Rohtak, Hisar, Sirsa, Bhiwani (Haryana),
Adilabad and adjoining region, East and
north coastal region of Andhra Pradesh and
south Tamil Nadu

Telangana region (Andhra Pradesh),
Eastern Ghat region - Koraput,
Kalahandi, Ganjam, Phulbani (Orissa)

Dehradun, Tehri, Chamoli and Almora
(Uttarakhand)

North Karnataka and adjoining regions
(Andhra Pradesh), part of Rajasthan

Bittor, Dharwad (Karnataka), Osmanabad,
Mahboobnagar (Maharashtra) and Anantpur
(Andhra Pradesh)

Parts of Andhra Pradesh, Tamil Nadu,
Mabharashtra, Uttar Pradesh and Rajasthan

Source: Annual Reports 1975-2008 [12].
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from Andhra Pradesh, for sorghum from Samastipur,
Darbhanga, Bihar and for maghi sorghum from
Telangana region of Andhra Pradesh. During World
Bank funded project on Agro-biodiversity (1999-
2005) (Indian Council of Agricultural Research
(ICAR)/World Bank, NBPGR) large number of
partners were actively engaged in collection of
variability in millets particularly of sorghum from
parts of Andhra Pradesh, Tamil Nadu, Maharashtra,
Uttar Pradesh and Rajasthan. Significant diversity in
traits specific germplasm was assembled for sorghum,
pearl millet and finger millet. Several collaborative
exploration missions undertaken in India and abroad
with national and international organizations involved
in genetic resources programmes of millets are given
in Table 1.

3.3 Germplasm Introduction in Millets

3.3.1 Sorghum : A total of 35,470 exotic accessions
of sorghum have been introduced into India (Table
3) the major sources of introduction are Niger, USA,
Ethiopia, Zimbabwe, Sudan, Uganda and Nigeria.
Several species were introduced viz., S . chinense, S.
guineanse, S. caffrorum, S. cantuorum and S.durra
(all from Russia); S. macrospermum, S. stipoideum,
S.intrans, S.interjection, S.intidum, S. plumosum, S.
extans, S.ecarinatum, S. timorens, S.matarankenses,
S. laxiflorum, S. angustum, S. brachyodum, S.
bulbosum (all from Australia); S. arundinaceum from
Costa Rica and S. verticelliflorum from Singapore.

The introduced germplasm particularly Zera
Zera from Ethiopia and Eastern Sudan and Togo type
from Africa were used in breeding hybrid sorghum,
which revolutinised the sorghum hybrid breeding in
the country. Other important introductions include,
lines resistant to sorghum midge (EC131437-74),
male sterile lines (ATX623 (EC131994)] from USA;
drought hardy accessions (EC242786-91) from
Sudan; high lysine content germplasm (EC91789)
from Australia; fertility restorers in Al cytoplasm
suited for the production of high quality grain for
food or feed [GP-N313-15(EC482670-72)] from
USA; Maintainers and restorers of the Al,
cytoplasmic genetic male sterility system (EC538941-
46; EC558947-55) from USA; Isogenic lines for

brown midrib genes (EC582502-508) from USA;
multipurpose type for fodder use (EC496845-854)
from Canada.

3.3.2 Pearl Millet : The first attempt to
systematically augment pearl millet germplasm was
made by the Rockefeller Foundation, USA and IARI
during 1959-63 when 929 introductions were made
from Africa (675), USA (251) and Pakistan (3). After
its establishment, ICRISAT acquired most of the
germplasm available in national and international
programmes. In addition, ICRISAT and IPGRI
launched collection missions to several pearl millet
growing areas in Africa and collected 2572
germplasm lines from Botswana, Cameroon, Central
African Republic, Namibia, Ghana, Malavi, Nigeria,
Tanzania, Togo, Uganda, Zambia, Zimbabwe and
other countries [13]. In the year 2000, ICRISAT had
assembled at total 21, 392 accessions belonging to
23 species of Pennisetum (Table 2). A total of 13,246
accessions of pearl millet were introduced from 45
countries.

An outstanding CMS line named “Tift-23A”
was introduced from USA and its cytoplasm was
utilized extensively in hybrid breeding programme
of country and several hybrids HB.1 (Tift-23 A x
J.14), HB.4 (Tift-23 A x K., 560) and HB.5 (Tift -
23A x K. 559) were released. Among these, HB.3
was extensively cultivated in many states (in drier
tracts). It has pigmented nodes, glabrous leaves,
profuse tillering and slaty grains. Variety Vijay was
released for Kharif season under assured rainfed
condition which is a composite selection (23D-2 Bx
3b from Senegal) and has average yield of 12-15g/
ha. Some trait specific introductions include drought
tolerant and dual purpose type (EC470391-97) from
USA; CMS and restores lines (EC516577-83) from
USA and others which were used in hybrid breeding
programme producing a number of high yielding
hybrids. Wild species of Pennisetum were also
introduced from Japan, Nigeria, Singapore, UK, USA
and Zambia under various crop improvement
programmes in the country.

3.3.3 Small Millets : Countries in Africa and
Europe are important sources of useful germplasm
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Table 2. Introductions made in Millets (1976-2007)

Crop Accession (nos.) Countries

Sorghum 35,470 Australia, Brazil, Canada, China, Colombia, Costa Rica, Egypt, France, Germany, Hungary,
Indonesia, Italy, Japan, Japan, Kenya, Mali, Mexico, Myanmar, Niger, Nigeria, Pakistan,
Philippines, Russia, Rwanda, Saudi Arabia, Singapore, Somalia, Sri Lanka, Sudan,

Switzerland, Tanzania, Thailand, Uganda, USA, PDR Yemen, Zimbabwe

Pearl millet 13,246 Africa, Australia, Brazil, Burkina Faso, Burma, Colombia, Cameroon, Canada, East Africa,
Central Africa, Eritrea, France, Germany, Ghana, Hungary, Iraq, Israel, Italy, Japan, Kenya,
Maldives, Mali, Mexico, Morocco, Namibia, Netherlands, Niger, Nigeria, Pakistan,
Philippines, Rhodesia, Senegal, Sierra Leone, South Africa, Sri Lanka, Sudan, Taiwan,

Tanzania, Uganda, UK, Uruguay, USA, Zambia, Zimbabwe

Finger millet 4760 Australia, Belgium, Bhutan, Burundi, Cameroon, Canada, Costa Rica, East Africa, Eritrea,
Ethiopia, France, Italy, Japan, Kenya, Malawi, Maldives, Mozambique, Nepal, Niger, Nigeria,
Philippines, South Africa, Spain, Sri Lanka, Tanzania, Uganda, UK, USSR, Zambia,

Zimbabwe

Little millet 2504 Argentina, Australia, Brazil, Bulgaria, Canada, China, East Germany, Ethiopia, France,
Germany, Ghana, Greece, Hungary, Iran, Italy, Japan, Kenya, Malawi, Mexico, Nepal, New
Zealand, Nigeria, Philippines, Poland, Saudi Arabia, South Africa, Sri Lanka, Syria, Uganda,

UK, USA, Yugoslavia

Kodo millet 769 Argentina, Australia, Brazil, Israel, Italy, Japan, Kenya, Malawi, Nepal, South Africa, Sri

Lanka, UK, Uruguay, USA

Barnyard millet 601 Australia, Canada, France, Germany, Ghana, Italy, Japan, Kenya, Malawi, Philippines, South

Africa, Spain, USA, USSR, Germany, Yugoslavia

Foxtail millet 657 Argentina, Australia, Bhutan, Brazil, Burundi, Canada, China, East Africa, France, Italy,
Japan, Kenya, Malawi, Maldives, Mongolia, Nepal, New Zealand, Nigeria, South Africa,

Syria, UK, Uruguay, USA, USSR, Zambia

Source: Plant Germplasm Reporter [14].

millet, being seed-producing types are orthodox in
nature hence have been conserved ex sifu in NGB.
However, some of the wild species especially of
sorghum and pearl millet which do not produce seed
are maintained as live plants in the field or in special

on account of early domestication and continuous
cultivation of small millets in these regions. As many
as 4760 accessions of Eleusine from 30 countries,
2,504 accessions of Panicum from 32 countries, 657
accessions of Setaria from 25 countries, 769

accessions of Paspalum from 14 countries and 601
accessions of Echinochloa from 16 countries have
been introduced in the past three decades (Table 2).

Seed introductions of trait specific germplasm
can be utilized by incorporating the desirable traits
through breeding to develop new improved cultivars.
Exotic accessions of various crops were introduced
as sources of desirable traits which include sorghum
(262), pearl millet (61) and proso millet (1) which
made significant contributions (Table 3).

3.4 Conservation of Millets at NBPGR

Majority of the accessions of sorghum and pearl

facilities at National Research Centres (NRCs).

Presently the NGB holds a total of 51,381
collections of various millets. The exotic and
indigenous accessions of millet germplasm under
each crop maintained in the national gene bank is
listed under Table 4.

In India millets, grow across the country in
different agro climatic zones. The NGB holds
maximum collections from Southern India (53 %)
followed by Northern India (12%) (Fig. 1). 86 per
cent of the collections in the NGB are landraces, while
rest 14 per cent is comprised of released cultivars,
breeding lines and improved cultivars.
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Table 3. Trait specific introductions in millets

Crop/EC No. Country Trait

Sorghum

EC242786-91 Sudan Drought hardy

EC191789 Australia High lysine content

EC315823-52 USA Acid soil tolerant

EC 331138-48 USA Resistance to Army worm & Anthracnose

EC 428874 Nigeria Disease tolerant lines

EC 466525-526 USA Tx2911, TAMBPK-59, varieties resistant to green mould, downy mildew & head smut
EC4826705-97 USA Male sterile & fertility restorer lines, Immediate application for basic research on effect on

plant colour, pericarp colour, high quality grain for food and fodder

EC496845-854 Canada Multi cutting purpose type fodder

EC538941-46 USA Maintainers of the Al cytoplasmic genetic male sterility system
EC558947-55 USA Restores of the Al cytoplasm genetic male sterility system
EC587422-509 USA Striga resistant

EC568885-86 USA Male sterile line

EC562509-13

EC568887 USA Maintainer line

EC582502-508 USA Isogenic lines for brown mid rib genes

EC 416988 Nigeria Early open pollinated variety

Prosomillet

EC 552153 USA Resistant to wheat aphid, head rot associated with skin maggot & European corn borer
Var. Horizon widely adapted, lodging tolerant, high-yielding

Pearl millet

EC416988 Nigeria Early open pollinated variety

EC417004 Nigeria Whitish yellow grain

EC473259 USA Potential for increasing growth rate, resistant to rust, smut & leaf spot
EC463922-961 USA Male sterile and downy mildew resistant lines

EC469936-945 Nigeria Early maturing , drought tolerant & dual purpose types

EC470391-397

EC473259 USA Potential for increasing growth rate, resistant to rust, smut & leaf spot

Source: Plant Germplasm Reporter [14].

3.5 Millet Holdings at Other National Organizations collections under medium term storage. The All India
Coordinated Research Project on Pearl millet

The National Research Centre for sorghum (NRCS)  (AICPMIP ) holds more than 1,000 collections. Other
at Hyderabad, Andhra Pradesh maintains 4614 active centres include Tamil Nadu Agricultural University



Conserving Millet Genetic Resources in India

301

Table 4. Gene bank holdings of millets at NGB

Crop/Common name Total
Sorghum 19, 844
Pearl millet 8,566
Finger millet 11,587
Kodo millet 2,362
Little millet 1,885
Foxtail millet 4,244
Barnyard millet 1,888
Proso millet 1,005
Total 51,381

Fig. 1: Representation of millets in NGB from different Zones of
India. S-South, N-North, C-Central, E-Eastern, W-Western,
NE-North Eastern, UN-Unknown

(TNAU), Coimbatore, Gujarat Agricultural
University (GAU), Jamnagar, Hisar Agricultural
University (HAU), Hisar, Rajasthan Agricultural
University (RAU), Jodhpur where together a total
of 6, 921 collections are maintained.

The All India Coordinated Research Project on
Small Millets (AICSMIP), Bangalore established a
germplasm unit in 1980. Presently recognized as a
NAG Site, it holds 11,000 accessions of six small
millets comprising of finger millet (5669), kodo millet

(1092), little millet (799), foxtail millet (2091),
barnyard millet (811) and proso millet (772).

3.6 Germplasm Registration and Ultilization

India has a very strong crop improvement programme
by the ICAR. During the process of germplasm
manipulations to meet the breeding requirements,
superior genotypes for specific or multiple traits are
developed. These are released as state or central
varieties. Germplasm with one or more outstanding
traits, which do not qualify to get notified because of
poor agronomic performance are considered for
registration which is an instrument of soft protection.
Sixty four germplasm accessions (15 of pearl millet,
47 of sorghum & 1 each of foxtail and barnyard millet)
have been registered till date (Table 5).

3.7 Germplasm with Potential Valuable Traits at
NGB

Although a large number of sources for various biotic
and abiotic stresses have been identified but a limited
number is only available in NGB. A total of 681
lines with potential valuable traits are available of
which, 266 are germplasm, 387 released cultivars and
28 are registered germplasm (Fig. 2, Table 6).

4. Conclusion and Future Thrusts

In the wake of international legalization with respect
to the Global Plan of Action (GPA) networking has
been included as a significant component of PGR
management. Genetic erosion of local cultivars or
landraces of many coarse cereals and particularly
minor millets are evident in most crop growing areas.
The value of these under-exploited and under-utilized
genetic resources needs to be understood because of
their excellent adaptability in stress prone
environments. The situation warrants recognition of
the importance of millets, especially small millets
sown in hills and semi-arid regions. While collections
assembled in Genebank at NBPGR represent large
areas of cultivation, there are still pockets that need
attention for exploration and collection. Keeping in
view the importance of the Indian region for this
group on the one hand and fast rate of erosion in some
and growing demands for crop improvement in
others, there is a need to conserve trait specific
diversity.
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Table 5: Germplasm registered for potential valuable traits

Crop Trait No of accessions
registered

Pearl millet Fertility restorer line 2
MS line converted with high combining ability in different genetic background 9
CMS line 1
New cytotype 2
Tetraploid male sterile line with A, cytotype 1

Sorghum Resistant to yellow sugarcane aphid, Melanapsis sacchari 1
CMS, thermo-sensitive with high yield and long panicle 1
Roti and dough quality high protein (9.63%), stover quality, shoot fly and anthracnose resistant 1
Low HCN (Hydrocyanic acid) & Multiple resistance 1
Drought tolerant 1
Converted male and female parents of dual purpose sorghum hybrid, SPH 1148 with high yield 2
Shoot fly resistance and high grain yield 2
Sweet sorghum MS line 15
Medium dwarf sweet sorghum male sterile line with yellow grain color 2
Grain mould resistance 13

—

Shoot fly tolerance with multiple resistance to leaf diseases and also agronomic superiority and yield

Medium early duration male sterile line 2
Resistance to multiple foliar diseases 4
Good flaking quality 1
Foxtail Millet Genic dwarf 1
Barnyard millet Easy De-hulling type 1

Source: [15, 16]. MS-Male sterile line

Fig. 2: Millet Germplasm with potential valuable traits present in the NGB.
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Table 6: Potential valuable traits identified in millet accessions
stored in NGB

Crop Sources of resistances Total no.
of Acc.

Sorghum Shoot fly 40
Stem borers 23
Midge 47
Head bug 2
Corn plant hopper
Sugarcane aphid 5
Shoot bug 1
Grain molds 13
Downy mildew 11
Sugary disease 6
Shoot fly + stem borer 4
Shoot fly + sugarcane aphid 1
Shoot fly + midge 1
Grain molds + sugary disease 3
Grain molds+ downy mildew 4
Shoot fly + stem borer + downy mildew 1
Downy mildew + sugary disease 1
Grain molds+ downy mildew 1

Finger millet Resistant to blast 85
Low leaf area, low stomatal number, 4

high photo-synthetic efficiency
High leaf area, high dry matter, 3
moderate to high photo-synthetic
efficiency

High water use efficiency under stress

o0 =

High biomass and high harvest index
High test weight with high photo-

synthesis

Total 269

Indian landraces in pearl millet provide a good
source of variation for short duration, short plant
height and high tillering types. The same needs to be
further explored for drought tolerance, resistance to
disease and better sustainability through good
germination, regeneration, seedling vigour and quick
growth. These characters need to be introgressed in
elite materials to improve the productivity and
sustainability of the crop. In sorghum germplasm lines
from Ethiopia, Uganda and Sudan in East Africa,
Nigeria, Mali and Burkina Faso in West Africa carry

genes for several desirable agronomic attributes.
Alleles for high productivity due to nodal tillering
are present in combinations of caudatum, durra and
caffrorums (kafir) form both West and East African
regions. The conspicuum of Nigeria carry resistance
to several diseases. These germplasm resources need
to be introduced.

Due attention was not provided to wild/weedy
relatives and genetic diversity within each crop to
form a complete component of the gene pool, which
therefore, needs the priority. Assessment of diversity
collected and conserved in millets would help to
facilitate planning and execution of future
programmes at national level. Only a fraction of the
available germplasm at present is being used in plant
breeding research.

Management of downy mildew, a serious
disease in pearl millet needs deployment of host-plant
resistance, on priority. Ergot, smut and rust are other
serious diseases which require attention. The major
limitation is that the information on the sources is
not readily available and an increased access to the
information on the collections will greatly facilitate
its utilization. This paper is a meager effort in this
direction.

There are several genes available in the world
collection which control the expression of desirable
traits but have negative effect of yield potential and
have not been adequately exploited hitherto.
Germplasm augmentation from the sources of world
collection and use of molecular techniques for
germplasm enhancement can, therefore, play a major
role in millet improvement in the foreseeable future.
Although a large number of accessions have been
assembled in the NGB, the sheer size of the
collections often limits their effective utilization for
crop improvement. Developing core and mini core
collections (10 and 1% respectively of the entire
collection), representing the total genetic diversity
in the large collections is the best strategy to promote
the use of germplasm. Local farmers continue to
cultivate a few useful landraces of small millets even
today. The endemic landraces are still undergoing the
domestication process in Indian subcontinent. At this
point of time, an assessment of the millet crops
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conserved in the Gene Banks would play an important
role in the global diversity assessment.
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