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1. INTRODUCTION

During the past two decades, seversl scientists
have emphasised the need for collection, evaluafion.
conservation and mobilization of our genetic resources, and
warned of the rapid extinction and/or replacement of
primitive cultivars and their wild relatives which are of
grest value for several attributes of prasent and potential
use. The GEU Programs (Genetic Resources Evaluation and
Utildzetion) have been reinforcaed by the threat to these
genatic treamures posed by the rapid spread of high yileld
varieties. The limited studies on the existing World
cellections of cereals have indicated the importance of
genetic drift, nature of selective £orce§ operating in
diiferent areas of diversity, fixetion of constellation of
charscters in specific regions and the possible areas of
concentration of desirable slleles to plan additional
collections of immediate value to the breeders. A glcbal
effort under the International Biological Program anc FAO
has given priority to the primitive varieties of traditional
agriculture. The decumehtation of these collections in a
systemstic manner and exchange of information anc material
for utilization by the breeders has been emphasized and a
documentaiion system of wide application has been prepared.
The Internaticnal Board of Plant Genetic Resourceshas drafted
proposals for the establishment of a network of genetic
resources centres and continustion of coeperative asseciation

with natienal institutes in several countries. The functions
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of the genetic resources centres are exploration,
quarantine, conservation, utilization and documentation.
Regular courses have also been started in the Department

of Botany in the University of Birmingham to provide a
nucleus of trained personnel, Special emphasis has been
made by the Censultative Group of International Agricultural
Research to give support for centres in the areas of

genetic diversity and regional centres.
2. CURRENT STATUS OF GEU

Frankel and Havkes (1975) have summarised the
prosent status and plan of action regarding genetic
variation in plant populatiocns of Werld Collections,
survey of genetic resources as a basis for expleration,
highlighting the practical problems in such activity,
particularly in seed crops and vegetatively propagated
crops, current activitics on exploraticn, evaluation problems
particularly for resistance to diseases and insects and
environmental stress, asnd quality evaluation such as
protein, cils and fats, conservation and long-term storage,
documentation and informetion management, and propeosals
for global netwerk of genetic resources centres. Presently,
the genetié¢ collections are categorised inteo two major
components - cne being thgbase collections for long-term
storage and the seceond, the working collections which should
have medium term storage with periodical regeneratibn.
regular multiplication and distribution, evaluation and
documentation. The International Crop Research Institutes
and other national institutes are preposed to be linked
together for mobilizing the existing resources supplemented
with a program of emergency cellections of threatened
genetic resources. The number of accessions in the total
World collections is about 200,000 in USSR and an equal
number for major crops in USDA; The estimated number of
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available entries are as follows:

Rice = 35,000 (IRRI,Philippines)

wheat - 30,0007 (USDA,and CIMMYT,Mexico)
Maize - 24,000 (CIMMYT, Mexice)
Sorghum- 15,000 (ICRISAT, India)

Millet - 4,000 (ICRISAT, India)

Potato - 12,000 (CPI,Feru)
Oilseeds-~11,000 (USPA)

Vegetables-14,500 (USa).

The Symposium on Crop Productivity held in 1975 by
Michigan-Kettering Foundation has reiterated the urgency
of exploitation for physiological improvement with emphasis
on salection for photosynthetic efficiency, nitrogen
fixation, resistance to environmental stress, and selective
ion uptake. The genetic variability present in the World
collectigns, particularly in the primitive cultivars for
some of these attributes is to be assessed and utilized for
further improvement of the existing superior cultivars.
This will alsc involve evalustion and mobilization ofhitrogen
fixing microcorganismg for use in supplying nitrogen to
cereals and grasses in addition to legumes. There are
genotypic differences in the utilizaticn of nutrients and
net photesynthesis for which repid screening procedures are
needed. The root distribution.and feeding power of roots
are also the characteristics of genotypes. Choice of
genotypes with selective ion uptake including tolerance
to toxic ions is possible by scresening for these attributes,
The whole gamut of plant develeprmental processes involving
the physiologicel and genetic basis cf response to |
environmental stresses will permit identification eof

genotypes with superior capacity for such attributes.
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3+ VULNERABILITY CF THE EXISTING VARIETIES

The phenomenal yield increases coupled with
wide adsptetion demonstrated in cereals using photoinsen-
sitivity and dwarfing genes has resulted in the large
scale cultivation of & few superior varieties. In the case
of hybrids of Sorghum, maize and millets, only one source
of cytoplasm has been used. Such a narrow genetic base
‘hes posed problems of lerge scale devaststion by diseases
and pests, such as bacterial leaf blight and brown plant
hopper on rice, Alternaria and different races of rust on
wvhegt, downy mildew on Semhlum and millet, and Helmintho-
sporium on maize. The source of dwarfing genes in rice is
Dee-geo~too-gen in rice, Neoriu~10 in wheat, D, gene in
pearl millet and the four height genes in Sorghum. XM# For
example, among the presently widely cultivated rice
varietias in the year 1975 in Indias, only 7% are resistant
to klast, 4% resistant to bacterisl blight and 0% to
tungro-virue and gall midge (Hargrove, 1977). Even among
the newly bred varieties, only 6% are resistent to tungro-
vdrus and 0% to gall midge and 227 to blast. Among the 18
rice varleties developed during 1975 in India, 15 are
derived from IR.8 and two from TN,l. Ameng the 57 lines of
vheat in sdvanced tests in IARI, New Delhi, only 15 had
Indien parentage, and even these inwlve only 3 varieties -
NP,.852, K.65 and NP,404, Most of the wheat breeding
materiald in several countries is the segregating material
supplied from CIMMYT, In millet, all the five hybrids
released prior to 1972 have Tift.232 as female parent and
three of them have male parents derived fram one variety
8.350, The new hybrids resistant to downy mildew are also
based on Tift, 23A cytoplasm but different sources of
resistance, The same is the case with Sorghum where CK.60A
derivatives are female parents in gll the hybrids. Thus, in |
general, there is a tendency on the part of the breeders
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to confine to a narrow genetic basis in spite of the

availability of tens of thousand of diverse genctic stocks,

4, CONVERSION PROGRAMS OF WORLD COLLECTICNS.

In the anxiety to guickly utilize the accessions in

the World collections having some desireable attributes like

'disease resistance and grain cuality but are photosensitive

and/unacceptable plant type, conversion of all such lines
inte photoinsensitive and dwarf types of backcrossing has
been practised by USDA and Rockefeller Foundation in Sorghum
and millet. Genetic erosion of several other attributes

has b tgken place in that process due to the small mmpiwe
sample size carried forward over generaticns and inadequate
attentim to retain the variagbility for other attributes
criginally present in the parent lines, The correlated
respeonse and genetic drift resulting from such conversion
progrome has altered the representativeness of the
collecticns.The same is true of cohversion programs for
cytoplasmic genetic male sterility using only one cytoplasmic

source readily available with the breeder,

5. EVALUATION FOR SOME ATTRIBUTES NEEDING IMMEDIATE ATTENTION

World collections are traditionally catalogued for
invariant characters like colour of plant parts, while seversl
attributes important for productivity and of relevance to
the breeder are not qivan‘priority. While the former are of
interest for identification, evaluation of the collections
for s@veral economic characters which are considerably
influenced by environment is crucial for the utilization of
the germplasm after testimg them over several diverse
environments., Some of the characters which need attention
in addition to maturity, yield and diseases or pest
resistance are survival and stability of productivity in

problem soils, efficiency of uptake of micronutrients, root
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activity and feeding power of roo&s. solubilization of ‘
nutrients in soil, efficient extraction'ané transfer of
nutrients fram app11=d fertilizer, competitive ability in
dense stands and 1ntercrbpping, photosynthetic efficiency

(C3 and C4 pathways), symbiotic and asymbiofic association
with nitrogen fixing organians,ltoleranée to meoisture stress
and atmospheric stress, (biochemical basis to be axahined).
rapidtransfer of nutrients to seead during stress, survival and
stability of preductivity under watér—logging, dormancy,
ability of seed to withstand weathering and rainét harvest,
durable resistance and/or tolerance to disesses or pests '
without drastic chances in hest-pathogen equilibrium (racial
composition of pathogen can be drasticeally changed by race-
specific'resist:nce. resistance to storgge peste and discases

and low Seed-transmission of disease to name a few.

6. DEFICIENCIES IN MATERIAL AND BASIC INFORMATION ON THE
Exlxi STING COLLECT oS

Pregsently, the concern is more on preserving m terial

so that the primitive and local cultivers of potential use

are not lest. However, there is 11t£1e or ne informatd on which
is being gathered alonﬁ with the collections on the individual
accessions on the Cropping system inghich they arefpresently
grown, ecological conditions of their habitat, utilization

by consumers sometimes for specific purposes, past bistory

of selection and the types of environmentsl complexes like
pests and disease which are prevalent and sometimes endemic

in the area of their collection., Informationds alsc 1npdoquaﬁa
on the range of variation of specitic characters like quality
and its associstion with yield and producfivity. The available
data are on highly selected material which would hlvabeen
xkwer the result of fixation of constellstion of genes,while
relevant informetion should be basaed on.larqe ianplos and

the past histofy of selection. |
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Prof.Hutchinson (1974) stat=d that "the crop plants
have been subjected during the past 4000 years for a farming
system that only changed slewly, but during the past few years,
the change has been very rapid"”. The impact of these changes
on ¢rop plant evolution is to be examined so that breoders
may not inadvertently lose desireable alleles of low
frequencies in the primitive populatiocns. Informaticn on the
diversity of ecological conditions with rainfall pattern,
farming system, such as dryland agriculture or shifting
cultivation, and soil type is crucial for the mebilization
_of the germplasm. Little is known about the population
structure in primitive cultivars. Such information is
valuable on the evolution and maintenanceéf genetic hetero-
geneity without deliberate human selection, and is important
on the pdaptation patterns and even breeding multi-lines.
Conservation on a population basis and to maintain the
population structure during regenerstion is important as the
evaluation data will be of no use if identity of the peopulation
is not maintained (ex's cross-pollinated crops like millet).
Distribution of useful alleles particulerly for disease
resistance is not readily available. Sometimes only one or a
few lines resistant and a few with tolerance but no immunity
may be availible. Systematic search for disease resistance
with rapid and repeatable screening techniques is necessary
along with a clear understanding of the physioclegical and
biochemicel mechanisms linked up with the development of quick
and simple analytical procedures.

According to Prankel (1975), the present collections
are neither large nor representative let alone being recerded
properly. Many cellections are based on small and biased
samples from a few plants and frequently depleted by subsequ-
ent selection. Many collections suffered genetic erosion as a
result & outcrossing, selection, genatic drift, unsuitable
growing conditions and human errors in propagation.
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7. ROLE OF CYTOPLASM

Cytoplasm has a major role in several growth processes
associated@ with preductivity such as earliness, disease
resistancs, ageing processes, and nutritional quality. Ageing
itself is determined by the cytoplasmic changes overé period
of tire and will determine the proneness to environmental
stress end diseases, With both transcription and translation
procasses invelved in ageing, and thereby indirectly in the
proneness c¢f the individual to disecases, more information
on the biochanical processes in the cytoplasm relataed to the
above attributes and disease resistance in particular is
needed for the choice of gppropriate female parents in bree-
ding work and diversifieation of cytoplasmic sources. For
.example, a single gene substitution on the same cytoplasm in
as in pesrl millet has » number 3% of faer reaching changes *
in the structure and organisation of some cytoplasmic
constituents like mitochondria. There are also differences
in the peroxicases activities between different cytoplasms,
Low productive cytoplasms can be upgraded by backcrossing.
The differences between fertile and sterile cytoplasms and
age dependent effects between A 2nd B lines and resistant
vs susceptible lines in peroxidase activities indicate that
bicchemical characterization of cytoplasm is crucial for its
uﬂlization. The maternal parent has also a considerdle role
in the pattern of segregation in crosses with m primitive
lines as in crosses with Sikkim Primitive maize. The creation
of gene pools using cytoplasmic male steriles needs a priori
information on cytoplasm for the above characteristics.
(Murty, 1977).

8. CAUSES FOR_POCR MOBILIZATICN OF AVAILABLE GERMPLASM.

A very small fraction of even the existing germplasm
is mobilized by the breeders. The breeders ms#r usually

concentrate on the crossos which are alrcady found successful
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by others. Similarly, the competiticn among breeders for
quick release of varietiés with emphasis on yileld and wide
adaptation has resulted in the use of a narrow genetic base
and poor morilizastion., Another difficulty is that the
breeder is not prepared tc risk a small sacrifice in yield,
even temporarily and deces not want to use material which
may respond batter to long term selection, provided
recombination is done =y over a aulh.uumber of cycles. Thus,
the tine factor and risk factor have made breeders cover-
cauticus. There are also other prollems such as diffucilities
of gene tranaferé:g?tain primitive types, lack of alternate
source of resistance to the desired degree, or slternate
source of cytoplesm in hybrid production or adverse

association between yield and another charscter for which

selection has become criticel, These difficulties are

compounded, by the lack of availeble effort on the breeders
due to the easy availagbility of material from the Central

Institutes and International Institutes and their excessive
depéridence on the same on which they concentrate with ne |

effort towsrds rational utilization of the local populations.

9. NEED FOR COORDINATED EFFORT

The seed characteristics particularly the endcosperm
colour, texture and seed = size, fat content, vitamin-A
content, their effect on the keeping quality of the fleour,
diastatic activity, presence of micronutrients and tle capacity
to sccumulate them in the seed and the genetic variabilicy
for low transmission of diseases can be tested rapidly in
laboratery under controlled conditions and the World cellectio
classified for these attributes. The concept of ideotype has
to evolve from data £ based on simulation studies utilizing
the range of plant types in a nurber of advenced inbred with
acceptable lovel of productivity derived from the World
collection rather than hypothetical views. Basic studies are
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needed on mutation processes in cytoplasm with particular
reference to disease resistance now underway using
biochemical and electron microscopic studies on pearl
millet in Nuclear Research Laboratory for evaluatim of
spacific useful genotypes from World collection. x The
above menticned investigations, although fundamental in
nature are of importance in understanding the various
processes of adaptation, disease resistance and physiclogi-
cel efficiency which are of intercst in breeding for better
productivity. The availsbility cf sophisticated analytical
tools and rapid screening methods has provided the breeders
an excellent opportunity for rapid mobilization of the

genetic resources.
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