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ABSTRACT 

Proposals are made for the development of core coUections 
of Beta germ plasm. These could be represented by no more 
than 200 accessions for each major section of the genus. The 
basis for their development is discussed, and the advantages 
accruing from their development in terms of improved 
prospects for germ plasm maintenance and complete 
evaluation within the World Beta Network are highlighted. 

Additional Key Words: Beet, genetic resources, diversity, evaluation 



..-.',U.... I"" .. 

collections in 
5 ....."' ...' 

186 Journal of Sugar Beet Research Vol 30 No 4 

issue in resources conservation has been 
collections in relation to their effective management and use. 

may hinder 'In,'"\r''.,,,,,'',,> 

..... 1'1. prac:uc:es. The maintenance of such collections and the 
..<J.".H.H.UI5 of requests for is and 

While the entire world collection of Beta ger'mlJlaSm 
not be described in to, 
at the International Rice Research Institute where accessions 
are nevertheless 5000 or so accessions of Beta do 

World Beta Network with "' .."..... 'O.1rYI£' 

Seed relllVenatlOn 

is often unmonitored 
far coor
dinated evaluation programs to take outside the United 

evaluation now individual of 
breeders within the IIRB on an ad hoc basis. 
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SAMPLE SIZE FOR GENETIC RESOURCE COLLECTIONS 

An alternative approach to this problem is provided by the recent 
work of Lawrence et al. (1994), who considered the size of sample 
required to capture at least one copy of each allele at each of a number 
of independently inherited loci at a given probability. Their calculations 
indicate that, provided the sample size chosen gives a very high 
probability of conserving the alleles of a single locus, this size is also 
sufficient to give a high probability of conserving at least one copy of 
each allele at k loci. Thus, if it is assumed that the genome of a species, 
whose individuals set 90070 of their seed by self-pollination, contains 
40,000 structural loci (Nei, 1987), and that 40% of these loci are 
polymorphic (Hamrick, 1989), a sample size of 172 gives a probability 
of 0.999999828 of conserving all of the alleles at the 16,000 polymorphic 
loci, even if the frequency of one allele at each locus is only 0.05. If the 
individuals of the species set more than 10% of their seed by cross
pollination or the frequency of the least frequent allele at some of the 
16,000 polymorphic loci is greater than 0.05, the probability of 
conserving at least one copy of each allele at each locus is even higher 
than this. In practice, therefore, it should be relatively easy to conserve 
all or very nearly all of the alleles of a population in a random sample 
of 172 plants. 

Lawrence et al. (1994) further argue that since the aim of genetic 
conservation is to conserve all of the genes of a target species, it follows 
that it is the species, rather than its constituent Mendelian populations, 
that should be regarded as the population from which samples are to 
be drawn; that is, a sample size of 172 taken from the species as a whole 
should be sufficient to give a very high probability of conservation. This 
suggests that a sample of size 200, rather than of the size 3000 suggested 
by Brown (l989b), should be sufficient to conserve all or very nearly all 
genetic diversity within a core collection, even if the individual~ of the 
species of interest set most of their seed by cross-pollination. 

CORE COLLECTIONS OF BETA 

Are core collections of Beta warranted? Given the likelihood of 
discontinuity of variation between the sections of Beta, it would be 
necessary to develop cores for each of the major sections. A core of 200 
accessions of section Beta would allow for adequate representation of 
both wild and cultivated forms. Accessions of sections Corollinae and 
Patellares are fewer than of section Beta and probably require fewer 
accessions in their core collections, say 100 each. It would probably be 
wise to select the core material on both geographical and taxonomic 
criteria. 
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