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International use of a sorghum
germplasm collection

A s

K. F PR ASAIDA RANO N HH N FSNGESED AL
AND V. G REDODY

Introduction
Sorghum (Sorgficrn Ficalor (L )y Ntooench)yr 1s one of the mmiost
important cercals of the semri-arid ropros. It was probabkly doemesticated
in the north-ecast guadrant of Atric.a. an ares that exitends from the
Ethiopia Sudan border westward too Ohad (Daogaertr, 1970 de Wiet o1 al
19764). From here it spread ro India. China. the NMaiddle Fast and Furope
soon after 1its domestication (IDoggett. 1965y Cotlecnion and conservation
of sorghum germplasrn attracred the atrenrion of bresders ond botanises
about three decuades ago. when the sulnerabhity of landraces foillcwine The
release of new varieties and hybaoads was reatized Expernrience gairned from
germplasm collectron miissions shows that Me 4are noww  in a critical
transitional wtage . there 1s an urgent need 1o collect and conserve the
traditional landraces and their wild relatives
The range of scecnectic diversity avanilable amoene the culiisy ated <orgzhums
and their wild relatives assembiled at ICRIS AT i truls amaaing Extreme
(types arce so ditferent as 1o appear 1t be ~eparate <spedies NMuch of thas
Zenctic diversity is still available in arcas ot cacly culity ation ' Atrnica and
regions of early introduction Iin Asta. In Afrca. senz=tic yamabality s
avatitlable both 1n the cultsivated races and the wild progenitaors of the crogps.
NDe Wet & Hartan (1971) have reporied the Jdisimbhuizron of both the wiild
vaneties and the major cultiv ated complexas ot § Ao/ 20 and ciassiticd
them Into races based mainly vwn —pyvikclet morphotogsy (Hartan de Wiet.
1972). This clas<ification 1s simple 0o use. and helps 1o elucidate the
variation patterns and reveal the paths of evolutionary historry .
Howeerver, tt is Jditfictlt toy cataegonsa the vamatton n cultry ated sorghums
for cconomic purpoasces. mercsiy by cxamining preserved panicles 1n
herbanmna. A knowlcdace of the uscful genes 1n each accession 1s important
in the usc of swermplasm for crop imMmprovement. In the 1960s and 1970s,
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extensive work was done to elucidate the taxonomic and evolutionary

relationships between subspecies and races of S. hicolor, but little

attention was paid to the possible use of this natural variability to broaden
the genetic base for sorghum improvement.

Past research on sorghum improvement can he summarized s follows:

1. Early work on pure-line selection among cultivated landrace

populations in Africa and India that resulted in somewhat

improved cultivars (Doggett, 1970).

2. Selection among dwarf populations, and subscquent utihsation
of cytoplasmic male sterility to develup commercial hybrids
(Quinby & Martin, 1954).

3. Conversion programmes itrated to introduce diverse allcles
from tropical germplasm into dwarf, photopeniod-insensitive
breeding lines from USA (Stephen, Miller & Rosenow, 1967),

4. Expansion of variation by crossing .nd/or backcrossing
between adapted introductions and local types tollowed by
selection. This provided valuable source material from which
new lines are being developed for direct release or as parents
for hybrids. Part of the collection of yellow-endosperm types
has been extensively used (House, 1985).

It is obvious from past progress in sorghum improvement that much
work has yet to be done in germplasm utilisation. Only a small fraction of
the total yvailable collection can be fully utilised by breeders at any one
time. Crop improvement programmes are often interested 1n portions of
the collection that carry desirable traits. As a prerequisite to efficient use
of germplasm. accessions must be properly vvaluated, charactensed and
documented with a workable retricval system so that well-defined sets of
samples with spevific combinations of desirable traits can easily be
retrieved and used in breeding progrummes. The world collection of
sorghum needs to be evaluated. characterised and catalogued on the basis
of useful genetic characters so that it can be effectively used (Brhane,
1982).

This paper deals with the status of the sorghum world collection
maintained by the Genetic Resources Unit (GRU) at ICRISAT. s
evaluation. documentation and utilisation in the ICRISAT Sorghum
Improsement Program and by other insututions.

Sorghum germplasm collection status at ICRISAT
The fist major cfforts 1n the asscmbly of a sorghum world
collecuon was made in the 1960s by the Rockefelicr Foundation in the
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Indian Agricultural Rescarch Programeme (House, 1985 Murty er af.,
1967, Rockefeller Foundanon 1970y A total of 16,138 accessions were
assembled from Jdifferent countries ynd IS (International Sorghum)
numbers were assigned Of these. onlv X941 could be tramsferred to the
ICRISAT genc bark 1n 1973 becae the rest had already lost their
viability. Special etfarts werz rade Sy JORISAT to fil) the gaps by
obtaining duplicae sets from ke SN pPnto Umneraty . the National

Sced Storage Laharaters, Forr O e gnd ream Masagaes, Puerto
Rico). This yielded 3000 oF rhe 5 v s o sveyons, leating o permanent
gap of about $.000 gevesauns nothe o rW L tecton prisently conserved

in the ICRISAT gene hark (Menpo iy & Pravads Ran, 1937

The addition of ~orghum gerraines fothe acr'd collection hecame the
responsibility of ICRISAT n 1974 This v in accordance with the
recommendation made by the Adviaory Cammiteee on Sorghum and
Millets Germplasm sponsored 5y he Inierranions) Board for Plant
Genetic Resources (IBPGR 19765 At present, ICRISAT s the major
repository for the world sorghum ernplasm qollection, with a total
collection of 26,564 accessions  Orgamisations such as IBPGR and
ORSTOM, in collaberation with ratenal and international institutions
and several individuals, have plived kev roles in the assembly of this
collection. The accesstons are livted aecnting o their country of origin in
Table 4 1. Amony Jdoners, the most important are the Ethiopian Sorghum
Improvement Project. Frhiopre. Gesory Agncultural Research Suliop.
Sudan: the All India Co-ordinatad Sorghum Improvement Project
(AICSIP). and several Indian Agncultural Uanersites. Almost 80 per
cent of the total sorghum collectinn has come from the developing
countries in the senu-and tropics.

Types of collection

Several types of collections are mantained at [CRISAT Center.
These were established on the recommendations of vanous sorghum
workers (Harlan, 1972y,

Accessions collection
The available world collection and new accessions assembled by
ICRISAT. Seed samples of about $00 g of each accession.

Spontaneous collection
The wild and weedy races (Table 4.2) maintained separately.
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;.i‘.ble 4.1. Sorghum germplasm collection status as ICRISAT up to June

- 1986
Assembled by  Assembled by
Rockefeller ICRISAT up to
Origin Foundation June 1986 Total
Africa
Angola 23 6 29
Benin 1 196 197
Botswana 28 162 190
Burkina Faso 160 3 559
Burundi - 70 70
Cameroon 1,753 183 1,936
Cape Verde lslands l | I
Central African Rep. 37 2 39
Chad 125 13 138
Ethiopia 1,446 3018 4,464
Ghana I 137 148
Ivory Coast 1 — 1
Kenya mn 559 872
Lesotho — 8 8
Malagasy Rep. —_ 1 1
Malawi 58 385 443
Mali 95 566 661
Morocco - 8 8
Mozambique - 42 42
Namibia — 1 1
Néger. 25 383 408
Nigeria 897 473 1,370
Rwanda — 70 70
Scnegambia 12 282 294
Sicrra Leone — 100 100
Somalia 5 120 125
South Africa 483 420 903
Sudan 855 1,494 2,349
Swasiland 18 1 19
Tanzania 3) 401 432
Togo — 258 258
Upnda 471 141 612
Zaire 24 — 24
Zambia 3 288 291
Zimbabwe 123 289 412
.
ghanistan 5 ]
Bangiadesh - 9 g
Burma 2 6 8
Clu‘na » 58 82
India 2732 1,406 4138
{ndoncsia 6 26 32
Iran 6 | 7

——
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Table 4.1. (com.,

Origin

Assembled by
Rockefeller
Foundation

3

— ]
Assembled by
{CRISAT up to
June 1986

Total

Traq

Isracl

Japan

Lebanon

Nepal

Pakistan

Philippines

Saudi Arabia

South Korea

Sri Lanka

Syna

Taiwan

Thailand

Turkey

Yemen Arab Republic

Yemen, Pcople’s
Democratic Republic

USSR

Europe

Belgium

Cyprus

France

German Democratic Republic

Greece

Hungary

haly

Portugal

UK

America

Argentina

Cuba

El Salvador

Gautemala

Honduras

Mexico

Nicaragua

Spain

West [ndies

Australia and Oceania
Australia

New Guinea
Unknown

Total

2
22
106
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Subrace
Halepense
Johason grass
Almum

Race

Halcpense
Miliaceum
Controversum
Yertialhlorum
Arundingaceum
Virgatum
Acthiopicum

Vertwilliftorum

drummondii

Subspecies
dimidiatum

wghum macrospermum

Sorghum intrans

Species

Sorghum purpureasericeum  deccanense

Surghastrum rigidiolium
Sarghum versicolor
Sorghum brevicallosum
Sorghum stipodeum
Sorghunt plumosum
Sorghum matarunkense
Sorghum halepense
Sorghum propmquum

Sorghum bicolor
Surghum bicoler

Sorghum nitidum
Sorghum australiense

L]
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Namen‘ﬁvar collection

237 named cultivars released by private and public institutions it
different countries Seed samples of 2 kg of each accession are maintaine
to meet seed requests.

Genetic stock collection

Genotypes resistant to diseares and pests. stocks with identified
genes, and cvtoplasmic-genic male steriles Seed samples of | kg are
maintained by selfing. except in the cawe of male-sterile lines that are
maintained by hand pollination 1Table 4 1),

Conversivn Collection
176 IS comversion lines obtgired from USA  Seed samples of

about 500 g of each :uccession are maintained. A tropical conversion
programme has been imitiated at ICRISAT and. after conversion,
established lines will be added.

Basic collection

A basic collection conwmsting of 1,275 accessions selected from the
world collection and stratified taxonomically, geographically and on the

Table 4.3. Runge of variation in selected characters

T T T T L LT L LT e T e T T S e R
Descriptors Range of variation .
Days to 50% Aowering X6 199

(number of days)
Plant height (cm) S5 6?5
Pigmentation Tan Pigmented ‘
Midnb colour White Brown .
Peduncle 0 55.0

exseruon (cm)

Scction

Para sorghum
Chacto surghum  Sa
Stipo sorghum

Sorghum

Tabie 4.2 8l relatives of sorghum assembled at ICRISAT Center up to June 1986

Genus
Sorghastium
Sorghum

Total

Head length (¢cm) 2.5 71.0

Head width (¢m) 1.0 20

Head compactness and shape  Very loose suff branches Compact oval

Glume colour Straw Black

Glume covernng Fully covered Uncovered

Grain colour White Dark brown

Grain size (mm) 1.0 1.3

100-seed mass (g) 0.58 8.5

Fndosperm texture Completely Completely
starchy comeous

Threshability Freely Difficult
threshable to thresh

Luster Lustrous Non-tustrous

Subcoat Present Absent

B e
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basis of their ecological adaptation at ICRISAT. Seed s¥fples of about
500 g of cach accession are maintained. This exercise needs to be repeated
at other locations to select comprehensive basic collections for different
regions.

Characterisation and range of variation

The entire sorghum germplasm collection, except for very recent
acquisitions, has been characterised for important morpho-agronomic
characters at the ICRISAT Center during both the rainy and post-rainy
seasons. The observed range of variation in morpho-agronomic characters
is summarised in Table 4.3.

Documentation and computerisation

Morphological and agronomic data, with passport information
from IS | to IS 16676 have been documented using the ICRISAT Data
Management Retrieval System (IDMRS) program. Computer print-outs
are available on request. Additional data are added to this computer file
as they become available. This program has the facility to retrieve the
information in full or in part, as well as to retrieve sets of accessions with
specific combinations of desirable characters, it is especially useful for
identifying accessions to fit specific requirements of breeders.

Computer printouts of evaluation data have already been supplicd 1o

sorghum scientists in India, Cameroon, Chad, China, Ethiopia, Federal
Republic of Germany, UK, USA and Mexico.

Utilising genetic diversity

Screening for sources of resistance

Traditional landraces and their wild relatives, through centuries
of natural and human selection, can be expected to have acquired
resistance to specific pests, diseases and environmental stresses, and can
therefore he used as sources of resistance. Screening the world collection
for insect and disease resistance was started soon after is assembly by the
Rockfrgllcr Faundation. Significant progress has been made in India in
idenul'y‘hl sources of resistance. and a catalogue of sorghum genetic stocks
with re?lsulk'e 10 pests and discases was published by the Indian Council
of Agriculture Research (ICAR) and the Indian Agricultural Research
Institute UARI). New Delhi (Gupta & Rachie, 1961).

Sorghum germplasm is being screened for resistance traits at the

ICRISAT Center by scientists from various disciplines under artificially
infested conditions (Taneja & Leuschner, 19854, b, Sharma, 19854, b;

ICRISAT. 1985a). The results of screening, indicati
S e T g, indicating the number of
promising lines identified, are summarised in Table 4.4.
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Screening for drought resistance

It would be extremely difficult to systematically screen all the
26.000 accessions assembled to date for this reaction to drought. Thus. a
representative sample hased on morphological and physiological traits
was selected and screened by essentially vbserving desiccation tolerance,
recovery resistance and agronomic sore (Peacock et al.. 1985). Of the 26
lines sown in 1974, four resistant lines were sclected for further testing, to
examine the physiological basis of resistance to midseason stresses Jue to
heat and lack of water. Laboratary techrigues will eventually be developed
to screen germplasm rapidly for drought tolerance. espeuially those
collections from the drier areas of the tropics

Screening for crop establishment
Using a field technique developed at the ICRISAT Center
(Soman et al.. 1984) good progress has been made in screening 814

Table 4.4, Genetic stocks eollection manrained at ICRISAT
Center as of June 1986

Type Accessions
Promusing lines for pest resistance

Shoot ly (therigona wecata) 60

Stem borer (Chilo purtellus) 0

Midge (Conturinia sorghicola) 14
Headbug (Culncorts ungusrars) L)

Promusing lines for Jdiseise resistance

Grain mold 156
Anthracnose (Culletoiri htam grapunicnla 15
Rust (Puccined purpure) 3
Downy mildew (Peronasclerospord worghn 153
Striga low stumulant hines 45
(Lab screcning)

Striga resistant lines 24
(Field screcnming)

Other characters

Glossy hnes 304
Pop sorghum lines :6
Sweet.stalk sorghum hnes (:
Scented sorghum hines 17
Twin.seeded hines !’3!
Large-glume lines 1
Bloomless sorghum lines 207
Broomcorn sorghum lines 52
Cytoplasmic A&B lines 230
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germplasm accessions for scedling emergence though soil crust. a major
problem in the semi-arid tropics.

Over 50 promising lines have been identified using this technigue. High
soil temperatures reduce seedling emergence in sorghum. In a preliminary
study using a laboratory technique developed at ICRISAT Center
(Soman & Peacock, 1985) 52 selected germplasm lines were screened for
temperature stress. Seven accessions were found to be promising. They
could emerge at higher soil temperature.

Diversifying the cytoplasm

The association of T-cytoplasm with southern leaf blight
(Helminthosporium maydis) in maize became matter of grave concern
among plant breeders worldwide. If such a disease should become
associated with milo-type serile cytoplasm in sorghum that is at present
used in the production of almost all the hybrids in the world. the entire
hybrid-sorghum seed industry would be doomed. To avoid such possible
hazards associated with using narrow cytoplasm, it is necessary to
diversify the male-sterile source in sorghum.

The diversity in the world collection provided an excellent opportunity
to advance in this direction. Work is in progress in India and the USA, and
several potentially useful diverse cytoplasins have been isolated. Scientists
have identified cytoplasms with different stenlity responses from those of
milo cytoplasm. Among the new male-sterile lines isolated, M 35 1 A, M
31 2 A, VZM2 A, and GI A from India (source yet to be identified) are
important. Sterility in IS 12662C cytoplasm was identified by Schertz &
Ritchey (1977) as probably different from milo (A1), and released as A2
(Schertz, 1977; Rosenow et al., 1980; Schertz et al., 1981). The stenlity
mechanism in IS 1112C was probably that of a different cytoplasm and
was Jesignated as A3 by Quinby (1980). To identify the sources of
cytoplasm, other characteristics including mitochondria, chloroplasts and
polypeptides are being studied in India, the USA. and Scotland. U.K.
These studies are providing information and useful lines to diversify
germplasm i sorghum breeding programmes (Schertz & Pring, 1982).

Germplasm eahancement

Comversion programme

The US conversion programme (Siephen e al., 1967) provided
hreeders in temperate areas with the great genetic diversity available in
tropwcal sorghum, especially the sources of resistances to discases and
pests. However, the conversion programme can handle only a small
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portion of the avarlable germplasm. and the converted lines so developed
are only adapted to temperate areas

A major portion of the world cellection consists of tall, photoperiod-
sensitive landraces that are of hmited value in crop improvement. To
augment the use of tropical germplasm in breeding programmes and to
broaden the genctic base. we began 4 tropual conversion programme
using the Jong-day rainy season and the short day post-tainy season at the
[CRISAT Center The technigue o ginally deveioped at Texas A & M
University. Texas. USA was adepred, exeept that the female parent used
in the first cross is the landrace snd contrhures the cvtoplasm Moreover,
unlike the comerted genotypes trom USA. the converted material
developed in India. or the partialiy sepregating material selected by
breeders during the process of conversion. ts ad ipied to tropcal countries,
especially those in the semi-arid tropics Oser the past few years, eight
Zerazera landraces from Fthiopa and Sudan have been converted into
photoperiod-insensitive lines It took wiv yeurs to convert the Sudanese
and Ethiopian Zcraseras to photopenod insensitivity (ICRISAT, 19858),
and the final converted lines are in three maturity and three plant—he_igbt
backgrounds. All these hes are being assigned ICRISAT Sorghum
Conversion (ISC) numbers L

We are also 1n the process of converting three sorghum landraces from
Nigeria, Guineense. Kaura. and Farafara. The matenial is currenl.ly" l&
BC,F, generation. The tropical landraces were selected for oonvm
mainly on the hasis of our own orginal notes made at the time d
collection. NDuring the past three years, thousands of selections from th .
partually converted Zerasera populations have been made by bmdnu
from ICRISAT. AICSIP. agricultural universitics and private scod:
companies in India and other sorghum breeders from some 20 countries.

Introgression -

Interest in the use of exotic germplasm for cereal hnprom
has markedly increased. Exoue germplasm vanes greatly in its clpoc.uy to
contribute positively to crop improvement. For this reason, the choice of
the appropfiate cxotic genotype is as important as the cho@ of the correct
adapted cultivar as parent  With the pussible exception of oat, .lh'
cultivated pools of major cereals. including sorghuq. co.mam sufficient
genctic vanability to permit further genetic gains m. ylclfl and otbet
agronomic traits. There appears to be no well-orgatglscd introgressioa
p;ogramme anywhere that aims to transfer agronomically useful m
from wild to cultivated taxa. This task must be given more emphasis.
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Attempts have been made to transfer shoot fly (Atherigona soccata)
resistance from sugarcane (Saccharum officinarum L.) to sorghum (de Wet
et al., 1976a). Modified sorghums carrying sugarcane genes have been
recovered from such crosses whether or not these sorghums have any
shoot fly resistance has not been reported (Brhane, 1982).

At the ICRISAT Center, the available wild relatives of sorghum have
been screened for resistance to sorghum shoot fly and sorghum downy
mildew (Peronosclerospora sorghii) and sources of resistance have been
identified.

Since appreciable levels of resistance to shoot fly are not available in any
cultivated sorghums, it is necessary to search for resistance in wild species.
Crosses were made between resistant wild sorghum species and adapted
cultivars during 1985. Presumed hybrids are being grown in a greenhouse.
Because there are differences in chromosome number it is unlikely that
hybrids will be fertile. All possible techniques, including embryo rescue,
are being used in our attempts to produce successful hybrids.

As there are several cultivated landraces with fairly good resistance to
sorghum downy mildew, we have not yet initiated any work for
transferring downy mildew resistance from wild sorghums to cultivated
genotypes.

Alternate uses of sorghum

Sorghum growing areas in some developing countries are
diminishing (FAO, 1985). However its alternative uses, e.g. as forage and
for making beer, alcohol, syrup, etc, can slow down or even reverse this
trend. There is a need for sorghum scientists to develop new agricultural
and industrial uses for sorghum.

Sorghum for forage

_ In recent years the search for forage-sorghum genotypes has
intensified. The world collection at ICRISAT has been screened by
several forage breeders in India and promising lines identified. 1S 3133,
IS 4866. and IS 11148 were identified as suitable forage plant types
possessing such desirable attributes as plant height, profuse leafiness, high
seed productivity and comparable quality characteristics for protein and
dry-.maucr digestibility components. A wild genetic base for forage
attributes was reported by Tripathi & Ahluwalia, 1984.

We are collaborating with the National Bureau of Plant Genetic
Resources (NBPGR), New Dethi, in a systematic evaluation of forage
sorgh?m. Evaluation of 1,500 forage-type accessions at Hisar, New Delhi,
Jhansi, and Akola is in progress. Results from this multilocational
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evaluation should identify the most promising lines for use in forage
breeding programmes.

Sorghum for beer

Large-scale urbanisation in Africa has resulted in a shift in
sorghum beer production from what used to be a family brew, or at best
acommunity affair. to an industrialised process. Surghum beer production
is a highly specialised industry 1n South Africa. It 1s distinct from beer
made from barley malt in that the usual process of starch conversion and
alcohol fermentation is preceded by a souring process which influences the
body, stability and alcohol content of the final product (Doggett et al.,
1970). The most important characteristic of a sorghum for brewing is its
ability to produce amylase upon germination (Novellie, 1982) Most
sorghums collected from Rwanda and Burundi. and some from Ethiopia,
are used for making beer: some are also used for making porndge and
traditional bread. These collections belong to the race Caudatum or
Durra-Caudatum (Prasada Rao & Mengesha, 1982) Substantial rescarch
remains to be done to establish quality criteria for making beer. The
available germplasm collections from eastern and southern African
countries provide an excellent base material for this purpase.

Sweet-stalk sorghums for syrup and alcohol production

Sorghum landraces that have sweet stalks are spaningly distrib-
uted across sorghum-growing areas of Africa and [ndia. The green dnd
tender stalks are chewed like sugarcane In Ethiopia, sweet-stalk sorghums
are also used for a confection (Damon, 1962). Schaffert & Gourley (1982)
reported that sweet-stalk sorghums can also be used to produce alcohol by
adopling the technology applied to sugarcane.

In view of the growing importance for sweet-stalk sorghums, a part of
the world collection maintained at ICRISAT was screened for stalk-sugar
content. Calculated on a dry-weight basis of the 78 lines tested. the sugar
content ranged from 16.2 to 38 | per cent (Subramaniam & Prasada Rao,
unpublished). The lines were Wdentified ameng collections from Botswana,
Cameroon, Chad. Ethiopia. India. Kenya, Malawi. Niger, Nigena,
Somalia, South Africa. Sudan, Thailand. Uganda. USA. Zambia and
Zimbabwe (Prasada Rac & Murty, 1982).

Seed samples of sweet-stalk sorghums have been suppiied to scientists
in many countries for use in their rescarch programme.

Pop sorghums
A broad survey of the geographical distribution of pop sorghums
in the world collection showed that a majonty of them onginated in India
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(Prasada Rao & Murty, 1982) where popped sorghum grains are
consumed as a snack food and as a delicacy. Most of the pop sorghums
in India arc identified by colloquial names. Of the 3,682 accessions
wreened for popping quality, 36 showed good popping qualities, and
could be useful in breeding programmes that aim to improve this quality
(Murty et al., 1982).

Broomcorn sorghums

Broomcorns are characterised by a very short rachis and very
long panicle branches. The kernels are small and often enclosed in long
cllipsoid glumes belonging to the taxonomic race Bicolor. The stalks are
dry. non-sweet, and have a hard rind. Inflorescences of broomcorn, with
their long panicle branches, are used to make household, warchouse.
whisk, and toy or hearth brooms (Weibel, 1970). Broomcorn types
apparently developed in the Mediterranean region from material coming
from India or Africa via the Middle East. In Ttaly they were grown before
AD, 1596 and their cultivation and the manufacture of brooms spread to
Spain. France, Austria and southern Germany. Considerable development
of broomcorn subsequently took place in the USA, where it is said to have
been introduced by Benjamin Franklin (Doggett, 1970). Spikelets in
recently developed cultivars disarticulate before the inflorescences are
harvested. eliminating the need for threshing.

In the world collection maintained at ICRISAT, there are 52 accessions
belonging to the broomcorn group. Seed samples of these types have been
supplied to scientists in Bolivia, Ethiopia. Mexico, Yemen PDR and
Yugoslavia for use in their breeding programmes.

Taxonomic systems and germplasm utilisation

Of the several classification systems proposed for cultivated
sorghums, the most important ones are those of Snowden (1936). Murty
et al. (1967), and Harlan & de Wet (1972). Among these, the classification
system proposed by Harlan & de Wet has gained rupid popularity. The
Advisory Committee on Sorghum and Millets has accepted and
recommended this system for classifying germplasm at ICRISAT (IBPGR
& ICRISAT, 1980).

Harlan &.de Wer's classification system recognises five basic races, 1.e.
Bicolor. Guinea. Caudatum. Kafir. and Durra. and all possible combina-
tions of these races, referred (o as intermediate races. It is easy to idenufy
races on thg basis of spikelet morphology. This classification system tends
to be OS'GI’tSlmPliﬁed. and is of limited use, particularly from the utilisation
point of view. After studying the world collection, and specimens filed at
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the Royal Botanic Gardens, Kew, UK, we are working out a “subrace’
classification system which is essentially an extension of the Harlan &
de Wet classification. For example, the major cultivars under race
Caudatum can be classified thus:

Cultivar Harlan ICRISAT

Hegari sorghums Race Caudatum Race Caudatum
from Sudan Subrace: Hegan
Beer sorghums from the Race  Caudatum Race' Caudatum
tughlands of Burundi Subrace Nigricans

I ey T e L Tl S LT L TRTIIIIITT T

In this subrace classification, it will be possible to reflect the geographic
origin as well as the potential of particular landraces to sorghum users. It
is known to almost all sorghum scientists that Heganis are grain sorghums
originating from Sudan, and Nigricans are beer sorghums oniginating
from eastern Africa. Information on the subrace will help users to
visualise the type of matenal they are dealing with.

Availability of germplasm

If the world collection is to serve a useful purpose, it should be
readily available to all research workers, institutions and universities. The
supply of seed material to scientists worldwide is one of the major

Table 4.5. Sorghum germplasm sumples distributed up to June 1986

ICRISAT Within Other Total samples

Year Center India countres distnbuted
1973 s - ki 3
1974 4.133 3 kAL 4,495
1975 6,574 2102 1.090 9,766
1976 3977 1.788 270 8.494
1977 11.691 2812 146 17.949
1978 8.563 2189 696 11.415
1979 7.870 3,720 §.785 11,375
1980 23197 1.798 1.897 26,892
1981 36.322 L5 9.7IR8 9611
982 17.356 1.608 12.79¢ 32019
1983 15.967 1418 18.080 17462
1984 17.477 2123 14.663 34,068
1985 20979 1.816 12.3% 3517
1986 31.639 10,998 6,576 21.213

Total 177,948 379M 90.215 306133
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responsibilities of ICRISAT and the promising accessions discussed in
this paper are available on request. All exported seed material from
ICRISAT must pass through the Indian Plant Quarantine Authority and
this passage is facilitated by the Export Certification Quarantine
Laboratory established at ICRISAT. Table 4.5 shows the number of
sorghum germplasm samples distributed by ICRISAT since 1973,

Conclusions

Although germplasm collections are useful in elucidating the
taxonomic and evolutionary relationships between different species and
races, their principal justification is to assemble natural variability that
can be used to broaden the genetic base for present and future sorghum
improvement.

Some germplasm accessions may be directly recommended for
cultivation. For example, E 35-1 (a selection from a Zerazera landrace
from Ethiopia) was recommended for release in Burkina Faso (ICRISAT,
1984) and IS 9302 and IS 9323 (Kafir landraces from South Africa) were
released into intermediate-altitude areas of Ethiopia (Abebe & Yilma,
1984). Germplasm accessions are, however, more commonly used as
source material for transferring useful genes into adapted types. Perhaps
the most extensive use of primitive and wild material has been in the
breeding for resistances to diseases and pests. The scarch for various kinds
of resistance may be intensified in the future. The transfer of desirable
genetic traits from wild to cultivated material depends on cytogenetic and
genetic relationships between the respective species. In the case of wide
crosses. special techniques including biotechnology may have to be
adopted in the future.

Much germplasm utilisation work has yet to be done. There is far more
variability in the present collection than that used. As a prerequisite to
efficient use, germplasm must be properly evaluated to identify the
potential of accessions for usc in breeding programme.

Regional evaluation of germplasm at or close. to the place of origin is
vital to exploit the true potential of a genotype. Few countries have the
desire or the resources to satisfy these requirements. Therefore, inter-
national collaboration in evaluatioa is not only desirable but essential.
Such efforts will not only strengthen and enhance the utilisation of

sorghum germplasm, but could also create new uses for the crop
throughout the world,
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