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1. INTRODUCTION

During the past two decades, severel scientists

have emphasised the need for collection, evaluation,

colgervation and mobilization of our genetic resources, and

warned of the rapid extinction and/or replacement of

primitive cultivars and their wild relatives wnich are of

grect Vale Ecx seversl attricutes ci praesent and potential

use. The Gal Programs (Genetic Resources Evaluation and

Utitizecion) have been reinforced by the threat to these

genetic treasures posed by the rapic sprecc of high yLeld

varieties. The limited studies on the existing Worla

Cecllections ct cereals heve indicated the importance of

genetic drift, natura of selective forces operating in

diiferent areas of diversity, fixetion cfconstcilaticon of

Chersecters in specific regions and the possible areas of

concentration of Gegirable alleles to plan additional

collections of immediate value to the breeders. A glcbal

effort under the International Biological Program ana FAO

has given priority to the primitive varietirs of traditional

agriculture. The documehtation of these collections in a

systemetic manner and exchange of information end material

for utilization by the breeders has been emphasized md a

cocumentacicn system of wide application has beer prepared.

The Internatimal Board of Plant Genetic Pesourceshas drafted

proposals for the establishment cf a network of genetic

resources centres and continuation of cooperative sssociation

with netienal institutes in several countrics. The functions
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ef 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 treined personnel. Special emphasis has been

mace by the Consultative Group of International Acria: lturel
Research tc give support for centres in the areas of

genetic diversity and regional centres.

2. CURRENT STATUS OF GEU

Frankel and Hawkes (1975) have summarised the

pr-sent status and plan of action regarcinc genetic
veriation in plant populations of Werld Collections,
survey of genetic resources as a basis for expleration,
highlighting the practical prorlems in such activity,
particularly in seed crops and vegetatively propagated

crops, current activiti:cs on exploration, evaluation problems

particularly for resistance to diseases and insects and

environmental stress, and quality evaluation such as

protein, cils and fats, conservation and long-term storage,
documentation and informstion management, and proposals
for glicbal network of genetic resources Centres. Presently,
the geneti¢ collections are categorised into two major

components - cna baing thgbase ccliections for long-term

storage and the second, the working collections which should

have medium texm storace with periodical regeneretion,

regular multiplication and distribution, evaluation and

documentation. The International Crop Reseerch Institutes
anc other national institutes are proposed to be linked

together for mobilizing the exjsting ~esources supplemented

with a program of emergency collections of threatene

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, Mexico)

Sorghum- 15,000 (ICRISAT, India)
Millet - 4,000 (ICRISAT, India)
Potato 12,000 (CPI, Feru)

Oilseeds-11,000 (USDA)

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 selection for photosynthetic efficiency, nitrogen
fixation, resistance to environmental stress, and selective
ion uptake. The genetic variability present in the World

collections, narticularly in the nriritive cultivars for
gwome of these attributes is to be assessed and utilized for

further improvement of the existing superior cultivars.
This will alsc involve evaluction and mokilization ofhitrogen

fixing microorganisms for usc in supplying nitrogen to

cerecls ane grasses in addition to legumes. There are

genotypic differences in the utilizaticn of nutrients and

net photesynthesis for which rapid screening procedures are

neeadeé. The reot ani feeding power o€ roots

are also the characteristics of genotypes. Choice of

gerotynes with selective fon uptake including tolerance

to toxic ions is possible by screening for these attributes.
The wholes gemut of plent develormental processes involving
the physiological and cenctic basis cf response to

environmental stra:sses will permit identification of

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

The phenomenal yield increases coupled with

wide adaptation demonstrateG in cereals using photoinsen-

sitivity and dwarfing genes has resulted in the large
scale cultivation of e few superior varieties. In the case

of hybrids of Sorghum, maize and millets, only cone source

of cytoplasm has been used. Such a narrow cenetic base

hes posed proklems of large scale devastation by diseases
and pests, such as bacterial leaf blight and brown plant
hopper on rice, Aiternaria and different races of rust on

wheat, downy mildew on So rghun anc millet, and Helmintho-

sporium on maize. The source of Gwarfing genes in rice ,is
Dee-gec-too-gen in rice, Noriv-10 ir wheat, Dy. gene in

pecrl millet and the four height canes in Sorghim. Bai For

exemple, among the presently widely cultiveted rice
varietias in the year 1975 in India, only 7% ere resistant
to Llast, 4% resistant te bacterial VLilight and O% to

tungro-virus and gall midce (Uargrove, 1977). Even among

the newly bred varieties, only 6% are resistant to tungroe

Mrus end 0% to gall midce and 22.: tu blast. mong the 18

rice varieties developed during 1975 in India, 15 are

Cerivea from In.8 and two from TN.1. Among the 57 lines of
whest in ecvanced tests in IARI, New helhi, only 15 had

Incicn peremtaye, and even these involve only 3 varieties -
NE.S52, K.65 and NP.404,. Most of the wheat breeding

materialf# in several countries is the segrecating material

supplied from CIMYT. in millet, all the five hybrids
released prior to 1972 nave Tift.23A as female parent and

three of tian have male parents derived from one varicty
$.350, The new hybrias resistant to dowy mildew are also
based on Tift. 23A cytoplasm but different sources of
resistance. The same is the casa with Sorghum where CK.60A

derivatives are female parents in all 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 genstic stocks.

4. CONVERSION PROGRAMS OF WORLD <OLLMCTICNS.

In the anxiety to cuickly utilize the accessias in
the World collections having some desireabl2 attributes like
disezse resigtance and grain -uality but are photosensitive
anc/unacceptable plant type, conversion of all such lines
into photoinsensitive and dwarf types of backcrossing has
been practised by USDA and Reckefeller Founcation in Sorghum

and millet. Genetic erosion of sever#l ether attributes
has bk taken place in that process due to the small s=apie

Semple size carried forward over generations and inadequate
attentim to retain the variability fer other attril-utes
originally present in the parent lines. The correlaced
respense and genetic drift resulting from such conversion

programs hes altered the representativeness of the
collecticns.tThe same is true of ccfMversion programs for
cytoplasmic genetic male sterility using only one cytoplasmic

Lot

source readily available with the breeder,

5. EVALUATICN FOR SOME ATTRIBUTSS NEEDING IMMEDIATE ATTENTION

World collections are traditionally catalogued for
invariant characters like colour of plant parts, while sev2rel

attributes important for productivity and of relevance to
the breeder are not given priority. While the former are of
interest for identification, cvaluation of the collections
for sé€veral economic characters which sare considerably
influenced by enviro:ment is crucial for the utilization of
the germplasm after testing them over several diverse
environments. Some of the characters which need attention
in acdition 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 roots, solubilization of

nutrients in soil, efficient extraction and transfer of

nutrients fran appli -d fertilizer, competitive ability in

dense stands and intercropping, photosynthetic efficiency

(C3 and C4 pathways), symbiotic and asymblotic association
with nitrogen fixinc organiams, tolerance to moisture stress

and atmospheric stress, (biochemical basis to Le examined),

rapivtransfer@ nutrients to seed during stress, survival and

stability of preductivity under weter-loaging, dormancy,

ability of seed to withstand weathering end rainét harvest,
durabl: resistance end/or tolerance to disersses or pests
without drastic chances in host-pathogen ecullibrium (racial
composition of pathogen can be drastically changed by race-

specific resist:nce, resistance to storages noste and diseases

and lov seed-trensmission of disease to name a few.

6. DEFICIENCIES IN MATERIAL AND BASIC INFORMATION O8 THE
TONS.YISTIL CLIC

—

Presently, the concern is more on preserving mterial

go thst the pri: itive and lecel cultivars of potential use

are not lost. However, there is little or no informaticn which

is being gathered along with the collections on the individual
accessions on the Cropping system inwhich they arepfr-sently

grown, ecological conditions of their habitat, utilization

by consumers sometimes for specific purposes, past history
of selection and the types of environmentel complexes like

pests and disease which sere prevalent and sometimes endemic

in the area of their collection. InformationMs also inadequate

on the range of variation of specific characters like quality
and its association with yield and productivity. The available
data are on highly selected material which would havebeen

xhyee the result of fixation of constellation of genes, while

relevant information should be based on large samples and

the past history of selection.
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Prof.Hutchinson (1974) stated that "the crop plants
have been subjected during the past 4000 years for a farming

system thet only changed slewly, but during the past fow years,
the change hus bean very rapid". The immact of these changes

on Crov plant ev.lution is to be examined so that bre:ders

may not inadvertentiy lose desireable alleles of low

fre. vencies in the primitive populations. Informaticn on the

Giversity of ecological conditions with rainfall pattern,
farming system, such ss drylancé agriculture or shifting
cultivation, anc soil type ids crucial for the mobilization

_of the germplasm. Little is known about the population
structure in primitive cultivars. Such information i8
valuable on the evolution and maintenanceSf genetic hetero-

geneity without deliberate human selection, and is important
on the adaptation patterns and even breeding multi-lines.
Conservation on @ population basis and to maintain the

popuration structure during regeneration is impertant as the

evaluation data will be of no use if identity of the population

is not maintained (ex's cross-pollinated crops like millet).
Distrivution of useful alleles particulerly for diseasa

resistance is not readily available. Sometimes only one or a

few lines resistant and a few with tolerance but no immunity

May be evallable. Systematic search for disease resistance
with rapid and repeatable screening technicucs is necessary

along with a clear understanding of the physiological and

biochemicel mechanisms linked up with the development of quick
and simple analytical procedures.

According to Frankel (1975), the present collections

are neither large nor representative let alone being rccorded

properly. Many collections 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 d& outcrossing, selection, genetic drift, unsuitable

growing conditions and human errors in propagation.
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7. POLT OF CYTCPLASM

Cytoplasm has @Major role in several growth processes
associatee with productivity such as eerliness, disease

resistanc2, ageing processes, and nutritional quality. Ageing
itself is dcetormined Ly the cytoplasmic changes overé period
of tie and will determine the pron?ness to environmental

stress and diseases. with both transcription and translation

processes invelved is: ageing, an! thereby indirectly in the

proneness cf tha incividual te diseases, more information

on the biochanivcal processes in the cytoplasm related to the

above attributes and disease resistance in particulér is

needed for the chcice of appropriate femalc parents mM bree-

dine work and diversifieation of cytoplasmic sources. For

-example, a sincle gene substitution on the same cytcplasn
as in pearl millet has a numbor 3% of fer reaching changes ‘
in the structure anc organisation of some cytoplasmi.
constituents like mitcchondria. There are also differences

in the peroxicasa activities between different cytoplasms.
Low productive cytoplasms can be upgraded by backcrossing.
The differences between fertile and sterile cytoplasms and

age Cependent effects between A and F lines anc resistant

vs susceptible lines in peroxidase activities indicate that

bicechemical characterization of cytoplasm is crucial for its

utilization. The maternal parent has also a considerdle role
in the pattern of segregation in crosses with px» primitive
lines as in crosses with Sikkim Primitive maize. The creation

of gene pools using cytoplasmic male steriles needs @ priori
information on cytoplasm for the above characteristics.

(Murty, 1977).

8. CAUSES FO POCR MORILIZATICN OF AVAILASL? G2RMPLASM.

A very small fraction of even the existing germplasm

is mobilized by the breeders. The breeders matn usually
concentrate on the crosses which are alr-ady found successful
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by others. Similarly, the competiticn among breeders for

quick releese of varieties with emphasis on yield and wide

adaptation has resulted in the use of a narrow genetic base

and poor motilizgation. Another difficulty is thet the

breeder is not orepared tc risk a small sacrifice in yield,
even temporerily and dees not want to use material which

May roisnona batter te long tarm selection, provided
recombination is done sy over a mth number of cycles. Thus,

the Factor end risk factor have mece breeders cver=

cauticus. Ther2 are elso other prollems such ~-_s diffuchities
ef gonc cranefes/ertein orimitive tyoes, lseck of alternate

seure? of rosistance to the dtsiroed degree, or slternate
source cf cytoplasm in hybrid production or acverse

association between yiLeld and anoth:r charscter fer which

selection has become critice], Th ce difficulties are

compe: nded, by the lack of availakle effort on the hreeders

due to the aasy availability of material from the Central
Institutes am. Internationel Institutes and their excessive

Gependence om the same on which they concentrate: with no

effort towarcs rationel utilizetion of the local populations.

9. NEED FOR COORDINATED EFFORT

The sead characteristics particularly the endcsperm

colour, texture anc seed # size, fat content, vitamin-A

Coutent, their effect om the keeping quality of the flour,
diastatic activity, preseuce ot micronutrients and tle capacity
to accumulate them in the seed anc the genetic variability
for low transmission of diseases can be tested rapidly in

laboratory under controlled @mnditions and the World collectio

Classificd for thece attributes. The Concept of ideotype has

to evolve from deta £ based on simulation studies utilizing
the range of plant tyoes in a number of advanced inbred with

acceptable l-vel of productivity derived from the World

collection rather than hypothetical views. Basic studies are



-10-

needed on mutation processes in cytoplasm with particular
reference to disease resistance nov underway using

iiochemical and electron microscopic studies on pearl
millet in Nuclear esearch Laboratory for evaluatin of

specific uscful genotypes from World collecticn. % The

above menticned investigations, although fundamental in

nature ace of importance in understanding the vordious

processes of adaptaticn, disease resistance and phystologi~-

cal efficiency which are of interest in breeding for better

productivity. The availability c= goohisticatad analytical
tools anu rapid servening methods has previced the breeders

an excellent oppurtunity for rapid mobilization of the

goietic rasources,.
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