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V. ARUNACHALAM

‘Conservation i an important corsponent of any programme on biodiversit. Whiletsimportance
i generally appreciated, the methods and the options open for conservation are increasing, Major
questons that need and often ey answers are

1. what to preserve gene, genotype, complexes or all?

2 How much to preserve i terms o impartance and size, i terms of space, cos-beneft ratio?

3. How often to renew genetic resources from seeds, tissue cultures and the like, and how to
evaluate them for the itegriy of the original variability?

4. What kinds of samples and sample sizesthat must be considered? Whil we do not attempt
elaborate answers o thse questions,we shall look at them from the basic princples and logic
behind conservation.

Inprincipl, genes governing rare and important rits and geotypes with co-adapted gene com-

plexes giving rise 1o desired trats merit conservation. The expression o desied trais can, more.

oftn, b site—or environment dependent. Such genotypes need to be conserved i st and at

thesame time it would bee prefecsble to assess alternate methods of reservaton (n v, in e,

seed) to account for unforeseen ecological (i) degradation. An important follow-up actvity

‘would then be 10 site-es the material thus preserved to evaluate the ntegrty of their vriablity.

Inthe process of field evaluaton, especially in the case of complete and partial utbreeders, new

gentic variabiliy s crated quickly unless pollnation is entirly controled. Most often, main-

tenance of the stocks by selt-pollnation creates problems of inbreeding depression; ibbing on
the other hand, entails a slow insertion of new variabilty in addition o Joss o heterozygosity.

For instance, in a singl dialeic gene, the rat of lossof heterozygosity under ibbing s 75% by

the fifth generaton, while under sefing the los is much highe, equal to 7% (Table 1),

Table 1 Rate of decay of heterozygosity

in a single dillelic gene under
Selfng and full sib-mating
Heterozygosty
Generation  Seling__Full sibbing
0 1 i
1 1”2 12
2 171 21
3 18 38
i 116 516
s 2 2
0 Vs 89710

2 10 10946/
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However, when many genes are considered, sib-mating,will pome higher recombination lead-
ing to fesh variabilit also. When several such accessians are grown in adjacent strips for main-
tenance, ther genetic distinctness may be lst. It is then necessary to decide whether it would be
desirable to mainain gene complexes and populations to ensure maintenance of lllc frequen-
cis. The sole purpose of conservation of genetic variabiliyis ts immediate or near-distant utility
in maintaining biodiversity. I s not always feasible to add on to the number of accessions (o
be maintained for their possible use in posterity. Thus it warrants a strong justifcaton in terms
of probable utlty value of an accession before  gene bank commits resources for the mainte.
nance of such materal (Holden, 198¢). This would imply the need for an effective evaluation of
‘germplasm collections to dentify the taits (genes) that may be of utly.

SAMPLING PROCEDURE: SOME BASIC CONSIDERATIONS.

Approaches of genetic conservtion permitting the collecton of the maximum amount o genel-
ically useful varibily in the targe species while confining to minimum number of samples o
be conserved were outlined by Marshall and Brown (1975). Of the various measures of genctic
diversty considered, th frequency of allele in the larget species is found to be mt useful,
since at least one copy of each of the diffrent allls i the trget species needs conservation
(Bennet, 1970). But in many cases there is need {0 conserve adaptive gene complexe instea of
single genes. However, in experimental o natural popultions, it i impossble o sudy single
loctindependently of cosely linked ones. Furthe, co-adaped gene complexs can be regarded
a5 allele’ at a ‘super e and sampling strategis or them are no fr dlifrent from those
for llles at a single locus. Based on the theoretical model of Kumura and Crow (1964, 1970),
the number of neutral alleles is usualy 6o to four pre locus i intermediat to high frequency
(srester than 0.5), the othersbein; are. When an overdaminance modelin which heteroeygote
is the fies (tnss = 1) and homozygotes have an equal selective disadvanlage = 5 (ftness =
12} isconsidred, it is observed that overdominance s geatr than 0) subsantally inceases
the sfective number o alees over nezaliy (s = 0. But a ook f the distrbution of alleles
in natral popultions of Avera bt for example indicatesthat tere were usualy oy two,
allees per polymorphic locus occurring in intermediate frequencies (Clegg and Allard, 1972).
From these studies it s posible o consider two clsses ofaleles in populations—those which
are common (probebily of alee greter than 005, sualy fou allele) and those which are
are (probabilty of alll less than 0.05; many alleles). A third class f alcesare those which are
Jocaly common and are impartant from the point of view of sampling.

Optimum sampling stategy is one which aims to etieve variabiity using; optimum sample
sizes. Optimum sample sze per site can be defined s the number of plants require o btan,
With 95% certainy, sl the allcles at o random locus oceuring in the target populaton with a
frequency grete than 0.05 (Oka, 1965, Marshal and Brown, 1975). An optsmum sampling area
is best et 10 the exploer at the fme of collection.

Optimum sampl sizes can be bettr defined when some information on the disrbation of
allles inth target specesisknovn.But in severalcasesthis information many be unavailabe
Marshal and Brown (1975) have considred both th sfutions i sbiinin,optimom sizes.
When noprir information on target species i availabl,thy examined the sample iz reuised
for v contrasting models of alllic profile using the expression (Moran, 1968 for the robabiity
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that a random sample of n gamets would contain a least one copy of each allle. A safe
conclusion s tha a random sample of size 50 to 100 will be more than adeguate under most
tumstances, The number of populatons or st o be sampled will be detesmined by various
factos such asthe length of colecting season,reltive abundance oftrget spece, oughness of
Lerrain, and 50 n. However,under ideslcondiions tis imitcan be as high as 1000 per seson,
ithough in most cases it will b considrably les (Alard, 1970; Bennelt, 197)

When information on Jevel of vriaon within and between populations of target spcies is
svaiable, the faction of the ol genetic variation in the argel aea captured by a patculr
Sampling pocedur s abtained sin the formula due o Oka 1969)The number of popultions
o shes o be sampled and the number of plant (o seds) sampled per site are extrapolated
{or the sampling procedure. A cackl corsidration of various values of elevant parameters
etimated fo various crops, suggestsan adequate sample o  size of about 3 plants per popr
Tation, in contast 10200 to 300 plant suggested by Bennett (1970 and Allard (1970). As far a5
e ar concened, he bes talegy i o sample 5 many 0 pasile withinthe avalbl ime,
encuring tht they represent 35 broad a range ofenvironments s posibe (arshall and Brown,
1975

1t would thus be seen that rsource- and time-fficent strategies neither demand growing a
Jarge mumber of plant per sccesson nor Suggest maintenarce of germplasim complexes when
genetic disinctness is o, In general 2 progeny sie of 25 [0 50 per acession appears o be
adequate i most o thesitutions enconteed i conservation programmes. Proper managemert
at rejovenation time can lssen the efects of ntural slection and an appropriale mating system
(ke the biparental mating) coupled with maintenance of equal progeny sizes. Every generation
will help 10 maintain even sare allles (3 found fo occur n normal populations) over a least
five o en generations.

MOLECULAR MARKERS IN IDENTIFYING GENETIC DIVERSITY FOR
CONSERVATION

Molecular methods are now wsed for genetic differentation. In particular, through Restriction
Fragment Lenggh Polymorphisen (RFLP) echnique, one o more molecular markers can belocaed
and used to differentiate betweeen geneic accessores. In general,the restiction fragments are
small in size, ranging from 4 10 8 base pairs, and do not code for a gene. As such they do
ot express phenotypically. However, substantal global reseach efforts are on to discover such
RFLP markers a5 are closely inked to Quantiative Trit Loc (QTL). For instance, such linkages
have been reported in tomato (Pateson e L., 1991)

Despite various advantages reported in favaur (see Beckmann and Saller 1986) the utiity of
RELP markers in identifying rea genetc variability i accessions may not b above questioning,
An analysis of the underlying logic will brng the picture 0 a sharp focus. Let us consider, for
example, 25 accessions of 3 crop. They are usually grown i a ite and a number of phenotypic
stributes e messored. The extent of genetic divergonce among them can be sudied by the
methods described earlier. Accessons not differing satstically i the values of mst o the raits
qualify o be declared as dupliates, in which case a decsion is made to maintain them as 2
single accession complex. We note tha deisions result from & phenotypic evaluation. A few
component opeations need carefulscrutiny and analysi n i it conservation of plant species.
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ABUNDANCE OF SPECIES

When the number of species is high in frequency with relatively fewer number of individuals per
Species, conservation concepts nced critical examination. f the species s a whole is looked at as
aunt for conservation, the future of the speciesissecure (conservation of ntr-specfic variaton).
But intra-specific variation, equally important for survival of a particular species against eolog:-
ical imbalances, also needs conservation. Then sampling schemes need to be carefully chosen so
a5 to prevent extinction due to low population sizes within species.

DECISION-MAKING
Decisions are functions of the magnitude of information and the number of populations from
which such information s gathered. It is hence essential to identify the minimum population
size and their habitant areas for gathering relevant information. Once decisions are taken, it is
equally important to identify appropriate ecosystems for conserving target populations.

POTENTIAL BOUNDARIES OF RESOURCES

Itis essenialto be sure swhether the resources need to be conserved on large contiguous o small
natural areas. The former has advantages in the context of maintenance, but mechaniss should
be evolved to il existing gaps in plantations so as to provide continuity. This effort may entail
problems of matching natural conservation of existing planations with the artificially planted
nesw anes. Most important is o avoid unhealthy competition and the suppression of growth of
one over the other. Such problems are avoided by using small natural areas, but if they are too
sparse and separated by lon distances, some ofthem would be exposed to dangersof extinction.
Therefore the ground situation has to be carefully assessed in relation o the material equiring.
conservation.

MANAGEMENT FACTORS.
When mangrove forests are under the care of Government forest departments, prevention of
destructive logging by the marginal populations around needs legislative measures which have
intricate problems associated with, for example, programmes oftribal welfre and so on. At least
compromise plans have to be developed to minimise such acts as destructive logging, which,
for example, programmes of tribal welfere and so on. AL least compromise plans have to be
developed to minimise such acts as destructive logging, which in the long run, can succeed.

ADAPTIVE RESPONSE
‘o incorporate general adaptation to dynamic environments, it i essental to preserve high
genetc diversity. This would be possible ony ifresort can be made to both i it and ex st
conservation statees




[image: image5.png]V. Arunachalam

'REFERENCES

Allrd, RW. (1970). Population structure and sampling methods. pp. 97-107. : Genetic resoures
i plants: their exploration and conservation O H. Frankel and E. Bennett (Eds). IBP Hand-
book No. 11, Blackwell, Oxford and Edinburgh. pp. 7-107

Beckmann, 1. and M. Sollr (1986). Resticton fragment length polymorphisensin plant genetic
improvement. D B). Miflin (Ed). Oxford sureys o plant molecular and cel bioogy, Vol 3.
Oxford Universty Press, England.

Bennett, . (1970). Adaptation in wild and culfivated plant populations. b : O'H. Frankel and
E. Bennett (Ed.5). Genelic resoures in plans: her exploaton and consercaton. 8P Handbook
No. 11, Blackvell, Oxford and Edinbusgh. pp. 115-129.

Clegg, M. and RW. Allrd. (1972). Patterns of genetic diffrentiation in the slender wild oat
Species, Avens burtata. Pocedings of the National Acadeny of Scences, 69 : 1820-1824.

Holden, LHW. (1984), In : JHW. Holden and |.T. Williams, (Eds). The second ten yers of crp
et esoures: cunsercatin and eluation. Gearge Allen and Unwin, London. pp. 277-285.
Kimura, M. and |F. Crow. (1964) The number of alleles that can be maintained in a finite

population. Genetics 43: 725738,

Kimura, M. and L. Crow. 1970). An ntoductin fo Populaton Genetics Theory. Harper and Row,
New York. 591 pp.

Marshall, DR, and A LD Brown. 1975). Optimum sampling strategies in genetic conservation.
Crop Genetc Resourcs for Today and Tomorm. In: OH. Frankel and | G. Hawkes, (EdL).
Cambridge University Press, UK. pp. 53-80.

Mrsn, P.A.P. (1968). An Introducton t Protbilty Teory. Oxford University Press, Londo.

‘Oka, HL (1969). A note on the design of germplasm presentation work in grain crops. SABRAO
Newsitter 1: 127-134

Paterson, A H., 5, Damon, .0, Hewit, D. Zamir, HLD. Rabinowitch, S E Lincoln, E. Lander and
. Tanksley. (1991). Mendelan ctors underlying quantittiv trais in tomato: Comparison
scross specics, generations and environments, Geetics 127 : 181-197.





